5 AHHOTAIIUA PABOYHUX ITPOI'PAMM JUCHUILJIMH, MIPAKTUK U T'HA
5.1 IucuunjnHbl 00513aTeIbHON YacTH

AHHOTauA padoyeil MPOrpaMMbl JUCHHUIJIMHBI
«/HOCTpaHHBIN A3BIK»

1 Heap AUCHMIVIMHBI — TPUOOpETeHHE oOOydJarouuMucs oOmeld, KOMMYHMKAaTHBHOW |
npodecCHOHANbHOM KOMIIETEHINM, YpOBEHb KOTOPBIX Ha OTHENbHBIX JTamax S3bIKOBOW MOATOTOBKU
MO3BOJISIET UCTIOIB30BaTh HHOCTPAHHBIA S3BIK MPAKTUYECKH KaK B MPO(ecCHOHAIBHOHN (IIPOU3BOICTBEHHOM
Y HAyYHOM) JAESITEIIBHOCTH, TaK U VIS TEJIe caMo00pa3oBaHUsI.

2 B pe3yabTaTe U3y4eHUs] TUCHUILINHBI 00yYAIOIUIICS T0JIKEeH:

Obaaoams cleayOmUMU KOMIETEHIIMSIMU U HHIAUKATOPaAMH UX JOCTHUKECHUS.

VK-4.1; YK-4.2; YK-4.3; YK-4.4; YK-4.5; YK-4.6; YK-4.7; YK-4.8; YK-4.9

3namo:

- OCHOBHBIE CIIOCOOBI COYETAEMOCTH JICKCMUECKUX EIMHHUI[ M OCHOBHBIC CIIOBOOOPa30BaTENIbHBIC
MO/JIENH;

- pycCKHE SKBHMBAJICHTHI OCHOBHBIX CJIOB W BBIPQXEHUH pEeYM B NPOIECCE MEKIMYHOCTHOTO U
MEXKYJIBTYPHOTO B3aUMOJIEHCTBUS;

- OCHOBHBIE TIPUEMBI U METOJIbI peEePUPOBAHS K AHHOTHPOBAHHUSI TUTEPATYPHI;

- TIaCCUBHYIO M aKTHUBHYIO JIEKCHKY, B TOM YHCIJI€ OOIIEHAYUYHYIO U CIEHHUAIbHYI0 TEPMUHOJIOTHUIO,
HEOOXOUMYIO JUTsl paOOThI HAJl THIIOBBIMH TEKCTAMU;

- IpUEMBI PabOTHI C OPUTHHAIBHOMN JIUTEPATYPON HA UHOCTPAHHOM S3BIKE.

Ymemy:

- paboTaTh C OPUTHHAIBHOMN JTUTEPATYPON HA HHOCTPAHHOM SI3BIKE;

- paboTaTh CO CIOBapeM;

- BECTM TMEpPENuCKy Ha H3y4aeMOM S3bIKE C IEJbI0 MEXIUYHOCTHOTO U MEXKYIbTYPHOTO
B3aUMOJCUCTBUS;

- BECTH PEUEBYIO JIEATEIBHOCTh IPUMEHUTEIBRHO K cdepe OBITOBOM M mpodeccHoHaTbHOM
KOMMYHHKAITUH.

Braoemy:

- UHOCTPAHHBIM S3bIKOM HA YPOBHE MEKJIMYHOCTHOTO M MEXKYIbTYPHOTO OOIIEHUS, HABBIKAMU H
YMEHUSMH pPEUYEBOM JEATEILHOCTH NPUMEHUTEIbHO K cdepe ObITOBOM u  mpodeccCHuoHaTbHON
KOMMYHHKAITMH, OCHOBAMU MyOIHYHON peyn;

- OCHOBaMHU peepUpOBaHUS U aHHOTHUPOBAHUS JIMTEPATYPhI HA N3Y4aeMOM HHOCTPAHHOM SI3bIKE.

3 KpaTrkoe coaep:kanue IUCHUNIHHBI

Paznen 1. 'paMmaTryeckue u JEKCHYECKUE TPYAHOCTH U3Y4aeMOTO S3bIKa.

1.1 ChopsbkeHrue M M3MEHEHHE IJIaroya-cBsi3ki B (hopMax HACTOSILNEro BpeMeHH. BujgoBpeMmeHHBIE
dopmbl  rmaronoB. OOpaszoBanue (OpPM TPOCTHIX, MPOAOKEHHBIX, MEpPPEKTHBIX U MepheKTHO-
MPOJOHKCHHBIX BPEMEH TJlaroia. BompocuTenbHbIe MPEUIOKECHHsI B pa3NudHbIX BpeMeHax. OOpa3oBaHme
OTpHULATENBbHBIX (YOPM TJIarosia B pa3invHbIX BpeMEHaXx.

1.3 OO0pa3oBaHue MPOCTHIX, MPOAODKECHHBIX, MEP(EKTHBIX BpPEeMEH TIJIAroNbHbIX (opM u
ynorpebnenue (opm crpamarenpHoro 3anora.l.4. BumoBpemennbie (opmbl TiaronoB. OOpazoBaHue
MPOCTBIX, MPOJOJIKCHHBIX, NEPPEKTHBIX U TNep(HEKTHO-MPOAOKEHHBIX BpEMEH. BompocurenbHbie
NpeUIoKEHUST B pa3IuuHbIX BpemeHax. OOpa3zoBaHHE OTpULIATENbHBIX (OpPM TIU1aroja B pa3IUYHbBIX
BpEeMEHaXx.

1.4 IlpuyacTus. [Ipuvactus HacTosIero u mpomeanero BpeMen. [lepdextraeie hopmbl mpuyacTusi.
MecTto npuyacTHii B IpeasiokeHHH. AOGCOMIOTHBIN MPUYACTHBIN 000POT.

1.5 Unadunutus. ®opmer mHbuHUTHBA. [Ipogomkennbii u nepdekTHbd WHOUHUTUB. DYHKIIUU
uHOUHUTHBA B NpemnoxeHnu. OOpa3oBaHue U ynoTpedieHrne MHPUHUTHBHBIX 00OPOTOB THIA «CJI0XXKHOE
MOJIJIEKAIIEe» U «CIO0KHOE JTOTIOTTHEHUE.

1.6 Mopanbnsie Tinaronsl. CTpykrypa npeanoxenus. [IpuHuumns! cioBooOpa3oBanus. CokpameHus
(a06peBuatypsl). O603HaueHre aarel [IpaBuina 4TeHUS XMMHUYECKHUX SJIEMEHTOB, 0003HAYCHUN U (HopMyIT
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HEOPraHWYECKUX COCIMHEHHUM U YpaBHEHMM XUMHUYECKHUX peakuui. IIpaBuia 4reHus eIMHUI U3MEPEHUS.
[IpaBuna yTeHHs] HAMMEHOBAHUK OCHOBHBIX OPTaHUYECKUX COEIMHEHUI.

Pa3nen 2. PazBuTre HaBBIKOB UTEHUS] TEMATUYECKUX TEKCTOB.

2.1 YreHne TEKCTOB MO TEMaM:

2.1.1. BBenenue B CrieMaIbHOCTD

2.1.2. JI.1. Menaeneen

2.1.3. PXTY um. JI.11. MenneneeBa

2.1.4. Hayka u Hay4YHbI€ METO/bI, HAYYHBIE CTATb1

2.1.5. CoBpemeHHbIE HH)XEHEPHBIE TEXHOJIOTHUU

2.1.6. Xumuueckoe npeanpusTie

2.1.7. Xwumuueckas naboparopusi. TexHuka Oe3omacHocTH B Jaboparopuu. M3mepenus B
XUMHUYECKOH J1abopaTopuu

2.1.8. Xumus Oymaymero.

2.1.9. buorexHonorusa @apManeBTUYECKUE IPOU3BOACTBA.

2.1.10. 3enenast xumusi. [Ipo6reMbl SKOJIOTHH.

2.2 Tlonsatue o Buzax 4reHus. lIpocmoTpoBoe uTeHHME Ha NpuMepax TEKCToB o xumuu, M.
Mengeneee, PXTY um, JI.1. Menaeneena.

AKTHUBHU3a1Us JTIEKCUKU IIPOUYUTAHHBIX TEKCTOB.

2.3 Uzyuaromiee yTeHNE HAyYHBIX U HAYYHO-TIOMYJISIPHBIX TEKCTOB 110 BHIOPAHHOM CIIEIIMAIbHOCTH Ha
npuMmepe TekcToB: «Hayka U HayuHble MeETOIbD», «XUMHUYECKOE Mpeanpusthue», «CoBpeMEHHbIE
WHKEHEPHBIE TEXHOJIOTUM», «XumHuueckas saboparopusa. TexHuka Oe3omacHOCTH B J1aOOpaTOPHH.
W3mepenuss B XxuMuueckoil maboparopum», «Xumus Oynymero. CoBpeMeHHblE TEHICHIMU pa3BUTHS
Haykun», «buorexnosnorus. @apmaneBTHUECKHE TPOU3BOJICTBAY, «3eneHast XuMus. [IpobieMbl 3KOIOTHI».

Jlekcuueckue OCOOEHHOCTH TEKCTOB HAyYHO-TEXHHUYECKOW HAINpPAaBICHHOCTH. TEpMUHOJIOTHS
Hay4YHO-TEXHUYECKOM JINTEpaTypbl HA U3y4aeMOM S3bIKE.

Pa3nen 3. IlpakTuka ycTHON peun

3.1 IIpakTrka yCTHOM pedH Mo TEMaM:

3.1.1. «I'oBopuM o cebe, 0 cBoeit Oynymieit npodeccun,

3.1.2. «Moii yHHUBEPCUTETY,

3.1.3. «YHUBEPCUTETCKUN KAMITYC)

3.1.4. «At the bank»

3.1.5. «Applying for a job» u T.x1.

3.2 MoHonoru4eckas pedb 1o TeMe «o cede u o Oynymieit mpodeccuny. Jlekcnueckrne 0COOEHHOCTH
MOHOJIOTHYECKOHN PEYH.

3.3 PeueBoil ATHUKET TOBCEIHEBHOTO OOIIEHWS (3HAKOMCTBO, MPEACTABIICHHE, YCTAHOBJICHHE U
noJ/iep)kaHue KOHTaKTa, 3ampoc W cooOmieHue uHpopmanuu, MmoOyXAeHHE K JEHCTBHIO, BBIpaKEHHUE
MPOChOBI, COTTacHs).

OcoOeHHOCTH IUATOTMYECKON pedr MO MPOiIEHHBIM TEMaM.

Pasnen 4. OcoOeHHOCTH A3BIKA CIEIUATIBHOCTH

I'pammaTHUeCcKHE TPYJHOCTH S3bIKA CIELUAIBHOCTH:

4.1. I'paMMaTH4eCcKHe U JIEKCHYECKUE TPYAHOCTH A3bIKA CIIEIUATIBHOCTH:

Paznuunble BapuaHThl IepeBoa MPUYACTU HA PYCCKUH s3bIK. [IpruacTHBIE 0OOPOTHI U MPUEMBI UX
MepEeBO/Ia HA PYCCKUU A3BIK.

4.2. CocnaratenbHoe HakjIoHeHHE. POpMBI COCIAraTeJIbHOIO HAKJIOHEHHWS B HM3y4acMOM SI3BIKE.
MopanbHble TJIAarojibl U HMX HCIOJIB30BAHWE B MPEMJIOKEHUSX B COCIAraTeIbHOM HAKJIOHEHHH. THIIbI
YCIIOBHBIX MPEUI0KEHUNA. BapuaHThl epeBojia NpeyioKeHUH B COCIaraTeIbHOM HAKIOHEHUH U YCIOBHBIX
npemtoxeHuit. [lopsmok cioB B mpeaiokeHun. IMpaTHIECKUe KOHCTPYKIIHH.

4.3. Vzydenue mpaBuil MepeBoja pasiuyHbIX (opM MHPUHUTHBA U UHPUHUTUBHBIX 00OPOTOB Ha
PYCCKUH A3BIK.

4.4 N3yyaroliiee YTEHUE TEKCTOB M0 TEMATHKE:

1) «JIaGopaTopus»

2) «M3MepeHus: B XUMUYECKOH 1abopaTopum».

Crunuctrueckne OCOOCHHOCTH CIEIMAIbHONW HAyYHO-TEXHHYECKOW JuTepaTyphl. OpraHuzamus
paboThl co crenuanbHbIMU cioBapsMu. [loHaTue o pedepupoBaHMM M AHHOTHPOBAHUU TEKCTOB II0
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cneuuanbHocTU. [lonck HOBOHM MH(OpManuu npu paboTe ¢ TEKCTaMH U3 MEPUOAMYECKHX H3JAHUH U
MoOHOTpad Ui, HHCTPYKITUH, TPOCIIEKTOB M CIIPABOYHOM JIUTEPATYPHI 110 PacCCMaTPUBAEMOM TEMaTHKE.

4 O0beM yueOHO# JUCUMIIJIMHBI

Cemectp Cemectp
Beero 1 cemect 2 ceMeCT 3 ceMecT 4 cemecT
Bun yae6HO# paboThI X A P e P % P A P
3E Kag,. 3E Kaj. 3E Kag,. 3E Kag,. 3E Kaj.
q. q. q. . q.

O01mas Tpy10eMKOCTh
JUCIUININHBI

9,0 | 324,0 | 2,0 | 72,0 | 2,0 | 72,0 |2,0 | 72,0 |3,0| 108,0

KonTakTHas padora —

3,6 | 129,0 | 0,9 | 32,0 | 0,9 | 32,0 |09 | 32,0 | 0,9 32,0
ayIMTOPHbIE 3aHATHA:

IIpakTrueckue 3aHATUA
13)
CamocrosiTe/ibHasA
padora

3,6 | 128,009 | 32,0 | 0,9 | 320 {09 32,0 |0,9]| 32,0

44 | 160 | 1,1 40 1,1 40 |1,1| 40 |1,1 | 40,0

K
OHTaKTHAs 0.6 0.2 0.2 0,2 -
caMmocTosITeNbHas paboTa

CaMocCTOSTEIILHOE 4.4 1,1 1,1 1,1 1,1
M3y4yeHUe pa3/esoB 159.4 39,8 39,8 39,8 40,0
JIACIIUIUTHHBI

Buabl koHTpOJIA:
IK3aMeH 1,0 | 36,0 - - - - - - 1,0 | 36,0
KonrakrtHas pabora -—

0,4 - - - 0,4
MIPOMEIKYTOUHAS 1.0 , ) ) ] 1.0 ,
arTecranusi
[ToaroroBka K sK3aMeHYy. 35,6 - - - 35,6
B
WL HTOTOBOTO 3aver 3auer 3auer Ix3aMeH
KOHTPOJIS:
Cemectp Cemectp
. Bcero

Bun yuebnou 1 cemectp 2 cemecTp 3 cemecTtp 4 cemecTtp

a0O0ThI Actp. Actp. Actp. AcTp. .

p 3E CTp 3E CTp 3E CTp 3E CTp 3E Actp

q, 9. 9. 9. q.

O6mias
TPYAOEMKOCTb 9 243 2 54,0 2 54 2 54 3 81
JUCIUATIIAHBI
KonrakTHasn
Gora —
pabora 3,58 | 96,75 |0,89| 24 [089| 24 |089| 24 [089| 24
ayJIUTOPHbIE
3aHATHS:
II
PaICHIHAeCiue 36 | 96 [089| 24 [089| 24 [089| 24 [089| 24
sarsTus (I13)
Camocrosrennast |, 4| 150 | 11| 30 | L1t| 30 |11 30 | 1,11 30,0
padora
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KounraktHas

caMOCTOsITEbHAs 0,45 0,15 0,15 0,15 -
padora 44 111 111 111 111
CaMocCTOSITEIbHOE

M3y4YEHHE Pa3IeoB 119,55 29,85 29,85 29,85 30,0
JUCLIUILIHHBI

Buabi koHTpOJIA:
9K3aMeH 1,00 | 27,00 - - - - - - 1,00 | 27,00
KontakTtHass pabota

—  NPOMEXKYTOYHAs 0,30 - - - 0,30
arTecTanus 1,00 - - - 1,00
ITonroroBka K 26.70 i i i 26.70
9K3aMEHY.

Bun urorosoro
KOHTPOJIS:

3auer 3auer 3auer IK3aMeH

AHHOTaUUs padoyeil NPOrpaMmMbl JUCUUIIIMHBI
«HcTopus (mcropust Poccun, Bceoduiasi ucropus)»

1 Heap AUCHUNITUHBI — JOPMUPOBAHUE y CTYICHTOB IIEJIOCTHOTO MPEICTABICHHS 00 HCTOPHUECKOM
npouioMm Pocenn, ee Mecte BO BCEMHUPHO-UCTOPUYECKOM ITPOLIECCE.

2 B pe3yabTaTe n3y4eHHs JMCHUILIHHBI 00YYAIOIIUICS 10JIKEH

Obaaoams clieayomUMy KOMIOETSHIMSIMU U HHIAUKATOPaAMH UX JOCTHUKECHUS:

VK-5.1, VK-5.2, VK-5.3, VK-5.6, VK-5.7, VK-5.11, VK-5.12, YK-5.13.

3namo:

— OCHOBHBIC HAIIPABIICHUS, TPOOJIEMBI U METOJIbI UCTOPUIECKON HAYKH;

— OCHOBHBIE JTanbl M KIIOYEBble COObITUS HcTOpuM Poccum u Mupa; OCOOEHHOCTH DPa3BUTHUS
POCCHUICKOTO TOCYIapCTBA, BHIIAIOIINXCS ACSITENICH OTEYECTBEHHOM 1 BCEOOIel UCTOPHH.

Ymemn:

— COOTHOCHUTH OOIIHE HCTOPUYECKUE TPOIECCHl M OTAENbHBIC (DAKTHI; BHISBIATH CYIICCTBCHHBIE
YepThl UCTOPUYECKUX MPOLIECCOB, SBJICHUN U COOBITUI; aHAIM3UPOBATh COLUAIBHO-3HAUUMBbIE MPOOIIEMBI;

— (dopmynupoBaTh W apryMEHTHPOBAHO OTCTaMBaTh COOCTBEHHYIO IO3UIIMI0 TIO Pa3TUYHBIM
npo0JeMaM UCTOPHH.

Braoemy:

— TpeACTaBIeHUSIMU 00 UCTOPHH KaK HayKe, e MECTE B CUCTEME T'YMaHUTAPHOTO 3HAHMUS;

— MPEJICTaBICHUSIMU 00 OCHOBHBIX dTalax B UCTOPHH YEIOBEYECTBA U UX XPOHOIIOTUH;

— KaTerOpUaJIbHO-MIOHATUIHBIM alapaToM U3y4aeMOU TUCIUIUINHBL

— HaBbIKAMH aHAJIW3a UCTOPUUYECKUX UCTOUHHUKOB.

3 KpaTrkoe coaep:kanue IUCHUNIHHBI

Pasgen 1. HUcropuss B cucremMe COUMAJIbLHO-TYMAHUTAPHBLIX HayK. OCHOBbI MeTOH0JIOTHU
Hcropnyeckoii Hayku. OCO0eHHOCTH CTAHOBJICHHSI TOCYJapCTBeHHOCTH B Poccuu mo cpaBHeHMIO ¢
€BPOIEeiiCKUMHU PaHHECPeIHEBEKOBBIMHU IOCY1apCTBAMM.

1. 1. Mecro ucropum B cucreMe HayK. J/I[peBHeiiliee mpomnioe 4ejaoBedyecTBa M IepBbIe
nuBuaM3anmuu. [Ipeamer ucropuueckoit Hayku. Ponbs Teopun B mozHanuu nponuioro. CymHocTs, Gopmel,
(GYHKIMU HCTOPUYECKOTo 3HaHUA. [IOHATHE HCTOPUYECKOTO HMCTOYHHKA, KIacCU(UKAIUS HCTOPHUECKUX
nctouHnkoB. Mcrtopus Poccum — HeoTbemsieMas 4acTh BCEMHPHOW HCTOpHH; OOIee M OCOOCHHOE B
MCTOPUYECKOM PA3BUTHUM.

AnTtponorene3. Heomutnueckass peBomorusa. CoruanbHbId CTpod. Pa3znokeHne mnepBOOBITHON
oOmumnuel. [luBunmzammu Jlpesnero Bocrtoka. T'ocymapctBa antmunoctu. Hapoasl u  japeBHeiimine
rocynapcta Ha Tepputopuu Poccun. tHorenes cnaBsaH. Benukoe [lepecenenne naponos B [1I-IV BB.
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Tpaauumonnsie GOpPMbI COLUAIBHOW OpraHU3allMd €BPOINEHCKUX HApOJOB B JOTOCYAApCTBEHHBIH
neprojl. Bo3HUKHOBEHHE paHHECPEIHEBEKOBOW rOCy1apCTBEHHOCTH B EBpore.

OTHOKYJIBTYpHBIE U COLMAJIBHO-TIOJIMTUYECKUE  TPOLECCHl  CTAHOBIEHUS  POCCHICKON
rocynapcrBeHHocTH. Havano poccuiickoit rocynapcrBeHHOCTH. [[peBHsist Pych. [IpunsiTHe XpucTHAaHCTBA.

1.2. Cpeanne Beka. MecTo cpelHEBEKOBbsI BO BCEMUPHO-HUCTOPUUYECKOM Ipolecce. Pycckue 3eMian
B XII-XIIT BB. MoHnroso-tarapckoe HamecTBue Ha Pych. DKcmaHcusi B 3amajHble M CEBEpPO-3alajiHbIe
pycckue 3emiin. Bennkoe KHSKECTBO JINTOBCKOE U Pycckoe rocyaapcTso.

CknanplBaHHEe OCHOB HallMOHAIBHBIX rocynapcTB B 3amagHoi EBpome. O6pazoBanue Poccuiickoro
rocyJapcTBa, €ro MCTOPUYECKOE 3HAUYEHUE.

1.3. HoBoe Bpemsi. Y uctokoB HoBoro BpeMeHu. OCOOCHHOCTH COCIOBHO-TIPEICTABUTEILHOM
moHapxuu B EBporie u Poccun. Hauano XVII Beka — smoxa BceoOriero eBpomneiickoro kpusuca. Poccus B
XVI B. - XVII BB. CHHXpOHHOCTb KPU3UCHBIX CUTyallui B pa3HbIX cTpaHax. «CMyTHOE BpeMs» B Poccun.

I'enesnc kanutammsma. Ero ¢gopmel 1 cocymecTBoBanue ¢ 3neMenTamMu (heoganuizma. OcobeHHOCTH
pa3nuuHbIX pernoHoB EBpombl.  ®DopmupoBaHHe MHPOBOTO pbiHKA. [logbem  MaHygakTypHOTO
pon3BOACTBAa. POPpMUPOBAHNE BHYTPEHHUX PHIHKOB.

I'enesuc camoxpepkaBusi B Poccun. «Btopoe m3manue» kpenoctHuuecTBa — CoOopHOE yloKeHHE
1649 r. u ropuardeckoe ohopMIICHHE KPEOCTHOTO TipaBa. CeKysapu3amus pycCKOl KyabTYpHI.

Pasznea 2. Or HoBoro k HoBeiimiemy Bpemenn. Poccuiickas umnepusi B XVIII — navane XX
B.

2.1. XVIII Bek — Bek MoOJepHM3ALMU U TNpocBemieHusi. MaeiiHpie U CONManbHO-TIOIUTUYECKUE
uctoku IIpocBemenuss. OCHOBHBIE UEPTHI IPOCBETUTEILCKOM HJEOJOTMHU: YEIOBEK M TOCYAApCTBO,
«eCTeCTBEHHOE MpaBoy, 3THKa. M aes mporpecca Kak rocroJICTBYIOIIEE TEYEHHE B OOIIECTBEHHONW MBICIH.

Pedopmsr [letpa I xak mepBas mombITKa MOJEPHU3AIUK CTpaHbl, €€ ocobeHHOocTH. DopMUpOBaHHE
Poccuiickoit umnepun. OCHOBHBIE HAMPABJICHUS «EBPOMEU3AMW» CTPaHbl. IJBOJIONHUS COLMATBHON
CTPYKTYpbl oOmectBa. JlanbHelnee pacmmpenue rpanull Poccuiickoil ummepun. Poccus B smoxy
npocBenieHHoro abcomorusma. Poccus m Epora B XVIII Beke. M3MeHeHUST B MEKTyHAPOIHOM TIOJIOKCHUH
Poccuiickoit umnepuu.

2.2. XIX croaerne. IIpombimenusiii nepeBopor B EBpome m Poccum: oOmiee m ocobeHHOE.
Baxmweiimme ycnoBus nepexoza Poccun k HHAyCTpHaIbHOMY OOIIECTBY — pEIIeHUE KPECThsIHCKOTO BOIIpoca
U OrpaHUYECHHE CaMOJEpKaBUA. JIIUTENBHOCTb, HENOCIENOBATEIBHOCTh, LHMKIMYHOCTh IIpolecca
OypskyasHoro pedopmupoBanus. EBpornetickas pesomrorus 1848—1849 rr. Utoru, 3HaueHue, NCTOPHUECKUE
MIOCJIE/ICTBHSI.

Ponp cyOwpexkTuBHOTO (hakTopa B mpeojoieHun otcraBaHus. Pedopmbr XIX Beka, UX 3HAUEHHE.
OO0wmecTBennble aBMkeHNs B XIX Beke.

2.3. Poccusi u MHpP Ha pylOeke BeKOB: KpHU3HChI pa3BuTHsa. OOIIME HTOTM POCCUHUCKOM
MOJIEpHHU3alMU K Havany XX Beka.

CootHomeHne mnoauTuueckux cwil B Poccunm B Hawame XX Beka. Hapacranuwe kpusuca
camonepxkasusi. [lepBas poccuiickas peBomorusa. OOpa3oBaHHe MOJUTHYECKUX MapTUid. ["ocymapcTBeHHas
nyma Hadana XX BeKa KakK IMEpBbIA OMNBIT POCCHUUCKOro mnapiameHTapu3Ma. CTONBIMHCKAs arpapHas
pedopma. IlepBast mupoBast BoliHa U y4dactue B Heil Poccun. @eBpanbckas peBomorus 1917r. u kopeHHbIE
M3MEHEHHUS B OJUTUYECKON )KU3HU CTPaHBbI.

Pazgen 3. BcemupHo-ucropuyeckuii mpomecc m XX Bek. OT COBeTCKOro rocyaapcrsa K
coBpemeHHOi Poccun. OcHOBHBIE TEHACHIIMM MHPOBOI0 PAa3BUTHSI HA COBPEMEHHOM JTale.

3. 1. HayaJjio HoBeiimero Bpemedu. @opMUpOBaHUE U CYITHOCTh COBETCKOTO CTpOsi. MapKCU3M Kak
U/ICOJIOTUYECKAsk OCHOBA PEBOJIOIMOHHBIX MpeoOpa3zoBaHuil U poccuiickue peanuu. [loaroroska u nodema
OkTs0pbCcKOTO BOOpYXKeHHOTO BoccTanus B [lerporpane. 11 Beepoccutickuit chezn COBETOB M €r0 PEIICHHUS.
DKOHOMUYECKAas U COIMATIbHAsK MOJIUTHKA OOJIBIIEBUKOB.

Hroru nepBoit MupoBoil BOMHBI. Bepcalibckasi cuctema MeXIyHapOIHBIX OTHOIIEHUM.

I'paxxnanckas BoWHa M HMHOCTpaHHas wuHTepBeHIuMsA. Cynp0a u 3Hadenne HOIlla. YT1Bepknenue
ONHOMApPTUHHON monuTHdeckoil cuctembl. OOpazoBanue CCCP. Ilonmutmueckass Goprba B mMapTuu u
rocynapctee. CCCP B roapl nepBbix msaTuiieTok (konen 20-x rr. — 30-e rr.).

MupoBoii 3xoHOMUYeCKU Kpu3uc 1929-1933 rr. u BapuaHThl BbIXOJa U3 HEro. ToTaauTapusMm B
EBpone. @opmupoBanue pexuma JUYHOW Biacth CTalMHa M KOMaHAHO-aJIMUHUCTPATUBHON CUCTEMBI
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ynpasineHust rocyaapctBoM. Koncrurymus CCCP 1936 r. Buemnsis nonutuka CCCP B 20-30-e 1T
HearenbHocts KomuHTepHA.

3.2. Bropas mupoBas BoiiHa. Betukas OredyecTBeHHasi BoiiHa: «be3 cpoka naBHocTH». MockBa u
MockoBckas o0acTek B roabl Bennkoit OteuectBeHHON BOMHBL. OCHOBHEIE dTambl Benmnkoi OTedecTBEHHON
BOITHBI. KOpeHHOI1 TepesioM B X0/1€ BOIHBI.

CoBerckuii ThUT B TOABI BOWHBI. bopp0a B Thuly Bpara. I[laptu3anckoe nBwkeHue. YemoBedyeckue u
MaTepHualbHbIEC MOTEPHU B XOJ] BOMHBI.

Pematrommii Bkimanm CoBerckoro Coro3a B pasrpom (ammszma. HropaOeprckuii mporecc Han
HAI[UCTCKUMHU BOCHHBIMH MPECTYMHUKAMU. Xa0apoBCKUI IpoIiecc.

3. 3. CCCP u mup c nocjeBoeHHOro nepuoaa a0 1991 r. MiameHeHue COOTHOLIEHUSI CHII B MUPE
1ocJje BTOpod MUpOBOM BOMHBI. Havano «xononHoi BoHbD. «JlokTpuna Tpymdana» u «llnan Mapmainay.
dopmupoBaHue OUMOISIPHOTO MUpa. B3aMMOOTHOIIIEHUSI CO CTpaHAMU «HAPOJAHON neMokpatumy. Co3maHue
Cosera 3xoHOMHUYecKOi B3aumoniomoii. Koudmukr ¢ FOrocnaBueit. Opranuzaius CeBepoaTIaHTUUECKOTO
norosopa (HATO). Coszmanune Opranuzanun Bapmasckoro poroopa. Boitna B Kopee. TpyanocTu
nociaeBoeHHoro pas3Butusi CCCP. YikecToueHuE MOJUTUYECKOTO PEKUMA U HACOJOTMYECKOTO KOHTPOJISL.
[TonbITKN 0OHOBIEHUS «TOCyAapcTBeHHOTO corranu3May. XX cbe3n KIICC u ocyxaenue KyabTa JUUHOCTH
Cranuna. «OTTenensy B TyXOBHOH cdepe.

DKoHOMHUYECKHE pedopMbl cepeauHbl 60-X roJoB, MPUYMHBI MX HE3aBEPIICHHOCTH. «l 0CymapcTBO
omarogerctBus». IV u V Pecmyonuka Bo @panmuu. O6pazoBanue u Pazutue OPI. «DxoHOMHUYECKOe
yyno» Snonuun. Pacman konoHuanbHOM cucteMbl. HeokoncepBatusm BenmkoOpuranuu. PeliroHomuka B
CHIA.

Hapacranue kpu3uCHBIX siBIEHUN B coBeTckoM oOrmiectBe B 70-¢ — cepenmHe 80-x romoB. Hopas
Konctutynmua CCCP. Konuenuusi «pa3uroro couuanuzmay. Baemnsas noautnka CCCP B konne 60-x
Hayase 80-X IT.: OT pa3psAIKu K 000CTPEHUIO MEXAYHAPOTHONW OOCTaHOBKHU.

«IepecTpoiika»: CyIIHOCTb, LI€JK, 3aJayd, OCHOBHbIE JdTambl, pe3ynbTarel. Pacman CCCP.
O6pazoBanue CHI'.

3.4. OcHOBHbIE TEHIEHIIUM MHUPOBOr0 Pa3BUTHUSA HA coBpeMeHHOM JrTame. CTaHOBJ/IeHHE HOBOIl
poccuiickoii rocynapcrBeHnoctu (¢ 1991- mo Hacrosimiee Bpems). JInGepanbHas KOHIEMIUS POCCUHUCKUX
pedopM: mepexoa K pbIHKY, (hOpMHUPOBaHKE IPAXKIAHCKOT0 00IIecTBa U IPaBOBOro rocynapceraa. «lllokoBas
Tepanus» 3koHoMHuYeckux pedopm B Hayane 90-x rogos. Koncrurymus Poccuiickoit @enepaunu 1993r.
MexHannoHanbHble oOTHOIIeHUA. [lonmuTuyeckue mnapTuu U oOIIeCTBEHHBIE JBIWKeHUs Poccun Ha
coBpeMeHHOM »7drtarie. Poccuss Ha myth MonepHu3auuu. Poccus B CUCTEME MUPOBOM HSKOHOMHMKH M
MEXIYHApOAHBIX CBsA3ed. MupoBoil s3xoHoMuueckuid kpuzuc 2008-2011 rr. HoBeie reomonutuyeckoe
peanuu B MHUpEe U UX BIHMSHHME HA BHEIIHIOW MONUTHKY Poccuiickoit denepannu. ['mobanbHbie mpodaeMbl
COBPEMEHHOCTH.

4 O0bem yueOHOH TUCHHUILINHBI.

O0beM TMCUMTLTHHBI
Bun yueOHo# padoThI Axax. | Actp.

3E

4. 4.

O01mas TPy10eMKOCTh TUCIHHMILIHHBI 4 144 108
KonTakTHas padora — ayIMTOPHBIE 3aHATHS: 1,3 48 36
Jlexun 0,9 32 24
[Ipaktrueckue 3ausrus (113) 0,4 16 12
CamocTosiTesbHasi padora 1,7 60 45
KonTakTHas camocrosiTenbHas padboTa 17 - -
CaMocCTOsITENbHOE U3YUYEHUE PA3AEIOB IUCLIUIIIMHBI ’ 60 45
Bua koHnTpoJs:
JK3aMeH 1 36 27
KonrtakTHas paboTta — mpoMeXKyTOUHAs aTTECTAIHS 1 0,4 0,3
[ToaroroBka K 3K3aMeHy. 35,6 26,7
Buj nTOroBoro KOHTpoOJIsi: JK3aMeH
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AHHOTanus pado4eil MporpaMMbl IMCUMILINHBI
«IIpaBoBeneHue»

1 He.m; AUCHHUIIVIMHBI — OBJIAACHUC OCHOBaMHU IIPaBOBBIX 3HaHPIfI; (I)OpMI/IpOBaHI/IC OCHOB HpaBOBOﬁ

KYJBbTYPbI U IIPAaBOMCPHOI'O MMOBCACHUA I'paKJjaHMHA CTPaHbI.

2 B pe3yabTate n3y4yeHHs AUCHUILIMHBI 00y4aKOLIMICH JOJKEeH:

OO6nanaTh ciaeayOUMMIA KOMIIETEHIUAMHI U HHINKATOPAMH UX JOCTHKCHUS:

VK-11.1, VK-11.2, VK-11.3, OIIK-3.3, OIIK-3.9, OIIK-3.10, OIIK-3.13,

3Hamu:

— OCHOBBI POCCUICKON MPaBOBOM CUCTEMBI H POCCUMCKOTO 3aKOHOAATENBCTBA, OCHOBBI OPTAHU3AINN U

(I)YHKL[I/IOHI/IpOBaHI/ISI CyI[CﬁHBIX M UHBIX MPAaBOIIPUMCHHUTCIIbHBIX U ITPABOOXPAHUTCIIBHBIX OPIaHOB,

— MPaBOBBIE U HPABCTBEHHO-ITUYECKHE HOPMBI B c(hepe mpodecCHOoHANbHON AeITeIbHOCTH;

— MPaBOBBIE HOPMBI, PETYJIUPYIOLINE OTHOLICHHE YeJIOBEKA K YeJIOBEKY, OOLIECTBY, OKpY KaloIleH cpeie;

— IIpaBa u 0053aHHOCTH T'paX1aHHUHA,
— OCHOBBI TPYAOBOI'0 3aKOHOJATCIILCTBA,
— OCHOBBI X035IMICTBEHHOT'O IpaBa;

— OCHOBHBIC HaIpaBJICHUS aHTUKOPPYIITUOHHOHN AesiTenbHOCTH B PD
Ymemn:
— WCTIOJTh30BATh TUYECKHE U TIPABOBBIC HOPMBI, PETYJIUPYIONTHE OTHOIIICHUE YEJIOBEKa K YSIIOBEKY,

00IIeCTBY, OKpYKaIoIei cpezie, HCIOIb30BaTh paBa M CBOOOIBI YeJIOBEKa U IpaXkJaHWHA TIPU pa3padoTke
COIMAJIBHBIX ITPOCKTOB,

— HUCIIOJIB30BATh U COCTABJIATH HOPMATHUBHBLIC U IIPABOBLIC JOKYMEHTBI, OTHOCAIIHUECA K

npo(eCCHOHANBEHOMN esITebHOCTH, IPEIIPHHAMATE HEOOXOJMbIE MEPhI K BOCCTAHOBJICHUIO HAPYIIECHHBIX

pas;

— pean30BbIBaTh IIPaBa U CBOOOBI UETIOBEKA U IpaskJaHNHA B pa3IUYHbIX chepax
KHU3HEIESITEIbHOCTH.

Braoemy:

— HaBbIKAMHU ITPUMEHEHHUS 3aKOHOATEIbCTBA IPU PEIIEHUH NPAKTUYECKUX 3a/1a4.
3 Kpartkoe cogep:xaHue JTUCUMIITHHBI

Pa3nen 1. OcHOBBI TEOpHUM rOCyIapCcTBa U IpaBa

1.1 OcHOBBI TEOpHUM TOCYTAPCTBA

1.2 OcHOBBI TEOpUH ITpaBa

Pazgen 2. Otpacnu myOauyHOTO TIpaBa

2.1 OCHOBBI KOHCTUTYLIMOHHOTO IpaBa

2.2 OCHOBBI AIMUHUCTPATUBHOTO TIpaBa

2.3 OCHOBBI YIOJIOBHOI'O ITpaBa

2.4 Koppymnuust Kak coIMaibHOE M MPAaBOBOE SIBJICHUE B COBPEMEHHOM O0IIIEeCTBE
2.5 OCHOBBI 3KOJIOTHYECKOTO MpaBa

2.6 HopmatuBHOE MpaBOBOE peryivpoBaHHe 3amuThl WH(opmaruu. [IpaBoBbIe OCHOBBI 3aIUTHI
rOCYIapCTBEHHOW TAHBI

Paznen 3. OTpacnu yacTHOTO MpaBa

3.1. I'pasxgaHcKo€e MpaBo: OCHOBHBIE MOJIOKEHUS 001IEH yacTu.

3.2. ABTOpPCKOE M MTaTEeHTHOE MPaBO U MPaBOBas 3allllTa Pe3yIbTaTOB UHTEIUICKTYaIbHOM.
3.3. OCHOBBI XO3SMCTBEHHOTO (MPEANTPUHUMATEIHCKOT0) TIpaBa.

3.4. OcHOBBI CEMENHOTO MpaBa

3.5. OCHOBBI TPYJOBOTO MpaBa

Paznen 4. OcoGeHHOCTH TPABOBOTO PETYIMPOBAHUS MPOPECCUOHATBHON ACATEIBHOCTU B OTJCIBHBIX
OTpacisiX XMMUYECKON MPOMBIIIUIEHHOCTH
4.1 OcCHOBBI HallMOHAJIBLHOW OE30MACHOCTH, TOCYIAPCTBEHHOH IMOJMTUKH M 3aKOHOAATEIBCTBO B
obyactu obecrieueHus sIIePHO M paIualluOHHOM 0€30MacHOCTH.

4.2 Oco0eHHOCTH MPABOBOTO PETYIUPOBAHMS TPYAA PAOOTHUKOB XUMHUECKONU MPOMBIIIIICHHOCTH.

4.3 HopmatuBHO-ipaBoBasi 0a3a peryJUpOBAaHUS XUMHUUYECKOW W HEDTEXMMHUUYECKOW OTpaciu B
Poccun.
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4 O0beM yueOHOH THCHUILINHBI

O0BbeM JUCHUTIINHBI
3E AKkan. 4. AcTp.u.

Buj yueOHoi1 padoThl

O01mas TPy10eMKOCTh TUCIHHUILIHHBI 3 108 81
KonTakTHas padora — ayIMTOPHBbIE 3aHATHS: 0,9 32 24
Jlexun 0,45 16 12
[Tpaxtrueckue 3anstus (113) 0,45 16 12
CamocrosiTesbHasi padoTa 2,1 76 57
KoHnrtakTHas camocTosTenbHas pabora 2 0,2 0,15
CaMocCTOsITENIbHOE U3YUYEHHE PA3AEIOB IUCHUIIIMHBI ' 75,8 56,85
Bua konTpoJs: 3auer

AHHOTanus padoyeii mporpaMMbl JUCUMILINHBI
«Dunocopus»

1. Heab gucuunmiannbl «Punocodusi» — chopMUPOBATH Y CTYACHTOB KOMILJIEKCHOE IIPECTaBICHNE
0 ponu U MecTe (punocopuu B cuCTeME TYMaHUTAPHBIX, COIIMATIBHBIX U €CTECTBEHHBIX HayK, MO3HAKOMUTH
UX C OCHOBaMH (hUIOCOPCKOTO 3HAHHUSA, HEOOXOTUMBIMU ISl PELICHUS TEOPETHUYECKUX U MPaKTHYECKHX
3aad.

2. B pe3yabTraTe u3ydyeHUs JUCHHUILIHHBI 00y4YAIOIIUICA T0JIKEH:

Obnadamys cleAyOMUMI KOMIIETCHIIMAMU M UHIAMKATOPAMH UX JTOCTUKECHUS

VYK-5.4, YK-5.5, YK-5.8, YK-5.9, YK-5.14.

3nams:

OCHOBHOE COJIEpKaHHE TIaBHBIX (HMIOCO(PCKUX IIKOJI U HANpPaBICHUHU, IPEICTABUTENEH 3TUX IIKOJI,
CBS3b W pasnuyue X (QuiocoCKuX HJIIEH, CBI3b MCTOPHKO-PUIOCO(MCKUX KOHIEHIIUNA C COBPEMEHHBIMH
npobaeMaMu HHIMBUAYAIBHOM U OOIECTBEHHOM KHU3HH;

Ymems:

MOHUMATh WU aHAIM3UPOBATh MHUPOBO33PEHYECKHE, COIMAbHbIE U WHIUBUAYAIbHbIE MPOOIEMBI
COBPEMEHHOM JKHM3HH; TPaMOTHO BECTH JUCKYCCHIO, AHAJIU3UPOBAaTh OCOOEHHOCTH MEXKYIbTYPHOTO
B3aMMOJICHCTBUSI, 00YCIOBICHHBIE PA3INYUEM 3TUYECKUX, PEIMTHO3HBIX U IEHHOCTHBIX CHUCTEM, OMHUPAsCh
Ha HapaOoOTaHHBIM B UCTOpUM (uiocoduu MaTepuan; NMPUMEHATH MOJydyeHHbIE (MIOCO(CKUE 3HAHUS K
pelIeHHIO TPo(ecCUOHANBHBIX 3a/1aY;

Braoemy:

npeAcTaBIeHusIMA O (uiocopun Kak Hayke M CHCTEME LEHHOCTEH, e€e MecTe B CHUCTeMe
TYMaHUTapHOTO 3HAHMS; OCHOBaAMH (UIOCO(PCKOr0 MBIIUIEHHUS; KaTerOpUualbHBIM aIlNaparoM H3ydaeMoi
JUCLHUIUIMHBL, (uiaocopckuMu MeToJaMM aHalM3a pasiMyHbIX MpoOsieM, HaBBIKaMU  (UIOCO(PCKOM
KYJIbTYpPbI JiJIsl BBIPAOOTKHM CHUCTEMHOIO, IIEJIOCTHOTO B3IJIsIa HAa JIEHCTBUTENBHOCTH U MECTO XUMHH U
XAMHUYECKOW TEXHOJIOTHH B LEJIOCTHOM KapTUHE MUpA.

3. Kpartkoe cogep:xanue JUCUMIJIMHBI.

Beenenne. ®unocodus, ee mpoucxoxaeHne 1 pojb B 00IIECTBE.

Paznen 1. OcHoBHbIe punocopckne mKoJabl. AHTHYHAsS (Qrocodus (IOCOKpATUKHU, COQPHUCTHI,
Cokpar, [lemokpur, IlmaTtoH, ApHCTOTENb, JIIMHUCTHYECKU-pUMCKas (umocodus). OcHOBHbIE
npoOeMbl cpeHeBekoBor (rutocodun u smoxu Bozpoxnenus. @unocodpus Hosoro Bpemenu (XVII —
XVII BB.) Uneonorus Ilpocsemenus. Hemenkas kinaccuueckasi ¢punocogpust. Pycckas gunocodus XIX —
XX BB. OcHOBBI MapkcuCTCKOU prmocoduu. OCHOBHBIE HAMPABIEHUS COBPEMEHHOH (hutocoduu.

Pazgen 2. ®duiocopckue KoHuenuuu ObITHSA W mNo3HaHusA. [IpoGiema OBITHS B HUCTOPHH
bunocopun. ITlorsTuss wmarepuanpHOro ©  uAcanbHOro. OcHOBHBIE (ritocodCckre HaMpaBICHUS:
MaTepHaIu3M MU Haeanu3M. [IpuHIMIT T1006aJbHOrO SBOJIIOLMOHW3MA B COBPEMEHHON HAayyHOW KapTHHE
mupa. KoHnenmnuu npoctpancTsa U BpeMeHH B UCTOpUH Quuiocodpuu u Hayku. [Ipoucxoxnenrne co3HaHUS.
Poub Tpyza B mpoucxoxaeHUH co3HaHuA. Maeanuctuueckue U MaTepHaaIMCTUYECKUe KOHICTIIUY CO3HAHUS.
Coznanne u wMo3r. CoznatenbHoe U OeccozHarenbHoe. CoszHanue U s3blk. Co3HaHME U
camoco3Hanue. KoHnenuuu raoceosioruu B uctTopuu punocoduu: ceHcyaanusM, palluoHaIn3M, CKeTITUII3M,
arHOCTHUIIM3M, KOHULENIMS BPOXKICHHBIX UAEH, anpuopusM. JluanekThka IO3HAHUS: UYYBCTBEHHOE W
patmoHansHOoe. OCHOBHBIE TEOPUHN UCTUHBI.
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Pazgen 3. Ilpodiemsl yeoBeka B guiiocopuu. Yenosek kak npeamer Guiaocodckoro aHaimusa B
uctopun  unocopuun.  IIpoucxoxkaeHue  yeloBeKa: NPUPOJIHBIE U COLUANbHBIE  YCIOBUSA
AHTPOIIOCOIMOTeHe3a. bruonornyeckoe u couralibHOE B ueiaoBeke. UHIUBUA, UHIUBUAYATbHOCTD, JIMYHOCTD.
CMBbICIT JKU3HU U NpeAHa3HaueHue yenoBeka. JKu3Hb, cMepTh, OeccmepTtue. JIBIKeHNE HEHACUIIHSI, €0 poJib
B coBpeMeHHOU xu3HU. llenu u nennoctu. CBoOO/Ia BOJIM M OTBETCTBEHHOCTh JIMYHOCTU. HpaBCTBEHHEIE,
pEeNUruo3HbIE, SCTETUYECKUE LICHHOCTH.

Paznen 4. ®unocopus ncropuu u odmecTBa. YenoBek B cUCTEME COIMANBHBIX CBsi3el. JIMUHOCTH
U Maccel, cBoOOJa W HEoOXomuMocTh. Dunocodusi wucropuu: (opmarmoHHAs W ITUBUIU3AIMOHHAS
KOHIEMNINN UCTOpUYEcKoro pa3BuTHs. [Iporpeccucrckue u mukiandeckue mMojenu pa3Butus. ['nobambHbie
po0sieMbl coBpeMeHHOCTH. KOHIeMIusl yCTORYMBOTO pa3BUTHs U ClieHapuu Oymaymiero. OOIIecTBo U ero
cTpykTypa. ConuanbHas, MoJuTHYeckas u AyxoBHas cepsl obmecTBa. Konuenium rocyaapcrsa B HCTOPUU
¢dmocodckoif Mpican. ['paskaaHnckoe 001eCTBO U IMTPABOBOE TOCYIapCTBO.

Pazgen 5. ®unocodpckue npodjeMbl XMMUM M XUMHYECKOH TexHoJIoruu. HaydyHoe u BHEHayyHOE
3HaHue. CTpyKTypa HAy4YyHOrO 3HAHUS, €ro MeTolbl W ¢GopMbl. HaydHble pEeBONIOIMK W CMEHA THUIIOB
panuoHanbHOCTH. Hayka B coBpeMeHHOM MHpe. DTHKa HayKM M OTBETCTBEHHOCTHb ydeHoro. IIpoGiema
COOTHOUICHUSI HAYKU U TeXHUKU. ColuanbHble MOCIEACTBUS HAyYHO-TEXHHUUECKOTO Mporpecca. ITUUeCKUe
U DKOJIOTUYECKHE MMIIEPATUBBI PAa3BUTHUS HAYKU M TEXHUKU. MeCTO XMMHUH B CUCTEME €CTECTBEHHBIX HAyYK.
OcHoBHasi mpoOieMa XMMHH KaK HayKd W Tpou3BojcTBa. llenm u 3aqaduM XMMHYECKOH TEXHOJIOTHH.
Crneunduka XUMHKO-TEXHOJIOTMYECKOrO 3HaHMS: (yHIaMEHTalbHOE M NPUKIATHOE, SMIIMPHUYECKOE U

TEOPETHYECKOE.
4 O0beM yueOHO JUCUUIIJIMHBI
Bunsr yaeOHoI paboTh 3E Axap. u. Actp. u.
O0mas Tpya10eMKOCTh AU CHUNIIMHBI 4 144 108
KonTakTHasi paboTa — ayIMTOPHbIE 3aHATHS 1,33 48 36
Jlekun: 0,89 32 24
[IpakTrueckue 3aHATHS: 0,44 16 12
CamocrosiTesibHast padora: 1,67 60 45
CaMocTOATEIbHOE N3YUEHHE PA3ENIOB JUCLUIIINHBI 1,67 60 45
Bua konTposs:
JK3aMeH 1 36 27
KonTakTHas paboTa — mpoMeXyTOYHAs aTTeCTalHs 1 0,4 0,3
IToaroroBka Kk 3K3aMeHy 35,6 26,7
Buja uToroBoro KOHTpoOJIst JK3aMeH

AHHOTaNuA padoyell MPOrpaMMbl JUCHHUIJIMHBI
«OCHOBBI IKOHOMHKH U YIIPaBJIeHHs POU3BOACTBOM»

1 Henp AMCHMIUIMHBI — TOJYYEHHE CHCTEMbl 3HAHUN 00 SKOHOMHMYECKHX 3aKOHOMEPHOCTSX
(YHKIMOHUPOBAHUS  MPOMBIIIICHHOTO  MPOU3BOJICTBA B  CHUCTEME  HALMOHAIBHOM  IKOHOMMKH,
dbopMupoBaHHE SKOHOMHYECKOI'O MBIIUIEHUS M HCHOJb30BaHUE IONYYEHHBIX 3HAHUN B MPaKTHUYECKON
ACATCIIbHOCTH.

2 B pe3yabTaTe u3yuyeHHUs JUCUMILIMHBI 00y4AIOIIHUIACH 10JI7KEH:

Obaaoams CleqyOMUMA KOMIETSHIIMSIMA U WHIUKATOPAMH UX JOCTUKCHUS:

VK-10.1; VK-10.2; YK-10.3; OIIK-3.1; OIIK-3.2; OIIK-3.4; OIIK-3.5; OIIK-3.6, OIIK-3.7; OIIK-
3.11; OIIK-3.14; OIIK-3.15; OIIK-3.16, OIIK-3.17.

3nams:

- OCHOBBI ’KOHOMHYECKOH KYJIbTYPHI, B TOM YHCIIe (PMHAHCOBOM ITPAMOTHOCTH;
- OCHOBBI POCCHUMCKOW TIPaBOBOM CHCTEMbI M POCCHUUCKOTO 3aKOHOJATENbCTBA, IPAaBOBBIE U

HPABCTBEHHO-ITHUYECKHE HOPMBI B chepe nmpodeccHoHaTbHON AeSITETFHOCTH;

- IPaBOBbIE HOPMBI, PETYJIMPYIOIINE OTHOILLIEHHE YeJIOBEKA K YEeJIOBEKY, OOILECTBY, OKpYXKaloIllel cpeie;
- OCHOBHBIE KaTE€rOPUH U 3aKOHBI SKOHOMUKHU;
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- OCHOBBI 9KOHOMUYECKOH JeATENbHOCTH MPEIIPUSATHS, €T0 CTPYKTYPY U OTPACIIEBYIO CIIELU(HKY;

KJ1accU(UKALMIO TPEANPUATHIA IO TPABOBOMY CTaTYCY;

- COZIepyKaHKe 3TATOB pa3pabdOTKH ONEPATUBHBIX MIAHOB pabOThI IEPBUYHBIX MPOU3BOACTBEHHBIX

MOApa3ACIICHUM.

Ymemn:

- HCTIOJIb30BaTh 3HAHUSI OCHOB SKOHOMMKH MPU IPUHATUNA 00OCHOBAHHBIX PELICHUI B pa3IUYHbBIX
00J1acTSIX NEeSTEILHOCTH,

- HCTIOJIb30BaTh 3HAHUSI OCHOB YKOHOMUKH IIPU PELICHUH TPOU3BOJICTBEHHBIX 33/1a4;

- OCHOBAMH XO3SIMICTBEHHOT'O U KOJIOTMYECKOTO IIPABA;

- IPOBOJUTH TEXHUKO-3KOHOMHYECKHUM aHaIN3 MHKEHEPHBIX PEIICHUN.

Braoemp:

- HaBbIKaMH BbIOOpA SKOHOMUYECKH 0OOCHOBAHHBIX PELICHUN B Pa3IMUHBIX 00JIaCTAX

KU3ZHENIEATEIIbHOCTH;

- METO/IaMHU Pa3pabOTKU MPOU3BOJCTBEHHBIX MPOTPAMM U TUTAHOBBIX 33JJaHUH JJIsl IEPBUYHBIX

MIPOU3BOJICTBEHHBIX MMOPA3ACICHUI;

- HaBbIKaMH BbIOOpA SKOHOMUYECKH 00OCHOBAHHBIX PEUICHUN C YUETOM UMEIOIIUXCS OTPaHUYCHUM.

3 Kpartkoe cogep:xaHue JUCUMILIHHBI

Pa3nea 1. Beenenne. OCHOBBI pbIHOYHON IKOHOMHMKH

Tema 1: DxkoHOMUYECKHE TOTPEOHOCTH, OJlara W pecypchbl. DKOHOMHYECKHE CHCTEMBI W HX
CcymHOCTh. OOIIECTBEHHOE TPOM3BOJACTBO M  HKOHOMHYECKHE OTHOWIeHHA. [IpoM3BOACTBEHHBIE
BO3MOKHOCTH OOIIECTBa W SKOHOMHUYECKHA BBIOOp. KpuBasi mpou3BOACTBEHHBIX BO3MOXKHOCTEH. 3aKOH
yOBIBAIOIIEH TIPeeTbHON MONIE3HOCTH. TUTIBI B MOJIEIM SKOHOMUYECKUX CHCTEM. DIIEMEHT YKOHOMUYECKOM
cuctembl. TpaaunnoHHas s5koHOMuYeckas cucreMa. CoOCTBEHHOCTh: (POPMBI U IMYTH UX MPE0Opa3OBaHUs.

Tema 2: PpiHOUHBIT MexaHM3M chpoca U mpeniaoxkeHuss. CoBeplIeHHas M HECOBEPLICHHAs
KOHKypeHIIUU. ToBapHBIA (PBIHOYHBIA) THI OOIIECTBEHHOTO Tpou3BOACTBA. CYIIHOCTh W YCIOBUS
BO3HHUKHOBEHUS pbIHKA. BUbl peIHKOB U UX cTpykTypa. @yHKuunn peiHka. ToBap u ero coiictsa. Cnpoc u
NpeIoKeHUE Ha phIHKE. [IOHATHE «3IIaCTHYHOCTHY». DIACTUYHOCTh CHpPOCa U MPEIIOKEHUS, TOUEHHAs U
nyroBas. CoBeplICHHAas W HECOBEpIIEHHAas KOHKYypeHIMH. MoHomnoius. MakcuMmuzanusi NpHOBLTH
MOHONOJAUCTOM. OJINTONOIUSI.

Tema 3: [loHdaTHe HaUMOHAIBLHOM SKOHOMHUKH, OCHOBHBIE MAaKPOAIKOHOMHYECKHE IOKA3aTelu.
[ToHSITHSI COBOKYITHOTO CIpPOCa M COBOKYIHOTO MPEIJIOKEHUS, (aKTOphI, BIUAIOIINE HA MUX H3MEHEHHS.
[Torpebnenuss u coepexeHus. DKOHOMHUECKUN Kpyroodopot. IIpon3BoAacTBo, 0OMEH W pacnpenesieHue.
[ToTpebnenue, coepexeHre, MHBECTUIIMH TOBAPOB U YCIIYT.

Tema 4: @unancoBas cucreMa M (UHAHCOBAs MOJUTHKA OO0mIeCTBa. ['OCyAapCTBEHHBIN OIOKET U
rocynapcTBeHHbIN noar. Hamoru u Hamorosasi cucrema.

Pa3nes 2. JxoHOMHYeCKHEe OCHOBBI YIIPaBJICHUSI IPOU3BOICTBOM

Tema 5: Ilpennpusarue kak CyObEKT PHIHOYHOTO XO3SMCTBA. IKOHOMUYECKHE 3aKOHBI 1 OCOOCHHOCTH
WX TPOSBICHUS HA MpeanpusTUu. Poiib crenuanucta XMMUYECKON mNpoMbliuieHHOCTH. [Ipennpusarue B
CUCTEME pBIHOYHOW »SKOHOMHKH. Ilpeampusarue — Kak CyObeKT M OOBEKT NpeaIpPUHUMATEIbCKON
NeSITeIbHOCTH. 3aKoHoJaTeNbHass 0a3za NpeANpPUHUMATENIBCKON nesTenbHoCcTH. HopMaTHBHO-TIpaBOBbIE
aKThl, perjaMeHTHpPYIOUIMe  JAeATeIbHOCTh  npeanpusatuss. OpraHM3alluOHHO-NPAaBOBbIE  (OPMBI
NpPEANPUHIMATENBCKON JIEITENbHOCTH M KPUTEPHUH UX BbIOOpa. Dopmbl COOCTBEHHOCTH. BHemHss u
BHYTPEHHSS Cpea MPEAIPUATHS.

Tema 6: MarepuanbHO-TexHHUYECKast 0aza mpousBojacTBa. ChIpheBas M TOIUIMBHO-YHEPreTHUECKast
0aza XMMHUYECKUX Tpou3BOACTB. IIpom3BojCTBeHHass mporpaMma U MPOU3BOJACTBEHHAS MOUIHOCTH
npeanpusTus. KauecTBo M KOHKYPEHTOCIIOCOOHOCTh MPOAYKUUU. DKOHOMHUYECKOE OOOCHOBaHHE BBHIOOpPA
ChIppsi U ToruMBa. PecypcocOepexenue. ANbTEpHATUBHBIE HCTOYHHK CBHIpbS U dHepruu. OpraHuzaunus
CKJIQJICKOTO XO3SIICTBA.

Tema 7: MatepuanbHO-TEXHHUECKHE pecypchl peanpusTisi. OCHOBHBIC MPOW3BOJICTBEHHBIE (OHIBI
XUMHUYECKHUX MPEANPUSTHI: TOHATHEe, KIacCUpuKanus U cTpykrypa. [loHATHE U CTPYKTypa OCHOBHBIX
cpenctB. OrneHKa OCHOBHBIX CpeAcTB. MeToJbl OLleHKH OCHOBHBIX (oHI0B. [lokazaTenu MCHoOIb30BaHUS
OCHOBHBIX MTPOU3BOICTBEHHBIX (POHI0B. MI3HOC M amopTH3aIus OCHOBHBIX (oHA0B. O1eHka 3PeKTUBHOCTH
HCIIOJIb30BaHUsI OCHOBHBIX NMPOU3BOICTBEHHBIX (POHI0B. Bocnmpon3BoacTBO OCHOBHBIX cpeacTB. OOOpPOTHBIE
CpeACTBa MPEANPHUITHS: TOHATHE, COCTaB M CTPYKTypa. Mcrounnku (popMupoBaHust 00OpOTHBIX CPEICTB.
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O6opaunBaeMOCTh OOOpPOTHBIX CpEACTB. MarepuaibHble 3amackl Ha mnpeanpustuu. OnpeneneHue
MOTPEOHOCTH B 0OOPOTHBIX CPECTBAX.

Tema 8: TpynoBeie pecypebl npeanpustus. Ilepconan npennpustus U ero cTpykrypa. OCHOBBI
OpraHM3aly Tpyda Ha npeanpuatud. I¢G(GEeKTUBHOCTh UCIOJIIB30BAHUS MEpCOHAIa U pabodyero BpEeMEeHH.
[IpousBoIUTENHHOCTE TPyAA U omiata Tpyaa. OpraHu3zamnus 3apaboTHO TuiaTel Ha npeanpustan. CocTaB u
CTPYKTypa MPOMBIIUIEHHO-IPOM3BOJCTBEHHOIO IepcoHana. [Ipom3BoAMTENBHOCTE Tpyna: TMOHSTHE,
MOKa3aTelnn W MeTOoAbl u3MepeHus. MHauBHayalbHas W OOIIECTBEHHAs MPOU3BOAUTEIHHOCTH TPY/A.
Pe3epBbl u (hakTOpHI MOBBILICHUS MPOU3BOAUTEIHLHOCTH Tpyaa. DOpMbl, CUCTEMBI U pa3Mep OIUIaThl Tpyaa
Ha IPEANPUSITHH.

Pa3nes 3. TexHNKO-9KOHOMHYECKHIT aHAJIN3 HHAKEHEPHBIX PeLIeHN i

Tema 9: Jloxozbl U pacxo/ibl Ha MPOU3BOJACTBO, U PEATU3ALNIO TPOAYKIIMU NpeanpusTus. M3nepxku
MIPOM3BOJICTBA MPOAYKIHH (Ce0ECTOMMOCTB), MPHOBLIb, PEHTA0ETBHOCTh W IeHOOOpa3oBaHue. I[loHsTHE
3aTpaThl HA MPOU3BOJICTBO U PEATTU3AIMIO MPOAYKINH (cebecTonMOocTh). Buapl u 3HaueHne kinaccudukamm
3aTpar. CTpyKTypa 3aTpar Ha MPOU3BOACTBO M PEATU3ALNIO MPOIYKIUU. TEeXHUKO-3KOHOMUYECKUI aHalIn3
WHXKEHEepHBIX pemeHnil. OcoOeHHOCTH pacuera 3aTpaT Ha IMPOU3BOJICTBO M peaM3alfio MPOAYKLUHU B
KOMILJIEKCHBIX MPOU3BOACTBaX. OCHOBHBIE MYTH CHMXKEHUS 3aTpaT HA MPOU3BOJICTBO MPOAYKIHH. J[0XOIbI
npennpusaTus. [loHsTHE NPUOBUIN U 10X0/a MPEANPUATHS, METOIbI UX pacueTa. PeHTabenbHOCTh, €€ BUIBI U
MeTOJIbI pacueTa. [1yTi moBbIIeHNS TPUOBUTA U PEHTA0ETFHOCTH HA TIPS IIPUITUSX.

Tewma 10: [lenooOpa3oBanue © I1€HOBas MOJAUTHKA. lleHa Ha TPOAYKIUIO W  MPUHIIUIIBI
1ieHooOpaszoBanus. Buapl nen. CTpykTypa IieHBI, cucTeMa IieH. B3aumocBsi3u 1eH u u3nepxkek. Llenoas
noyMTHKa. Pa3paboTka 1IeHOBOM cTpaTeruu.

Tema 11: ®uHaHCOBO-KpEIUTHBIE OTHOIIEHHUS NPEANPUATHA M CHCTEMa HalOT0O0OJIOKEHHUS.
[TonsiTue, coctaB u cTpykTypa punancoB npennpusitus. [IpuHuns Hanoroobao0xkeHus. Hamoru u mnarexw,
YCTaHOBJICHHBIC 3aKOHOAATEIHLCTBOM: BUBI, CTABKH, 00BEKTHI HAIOTOOOJIO0KEHHUS U CPOKH YIUIATHI HAJIOTA B
OIOKET.

4 O0beM yueOHOH THCHUILINHBI

Buna yueOHoii padoThI O6mem HCHUNINHEL
3E AKajn. 4. AcTp.4.
OO0masi TPy10€eMKOCTh 1M CHUTNITHHBI 3 108 81
KonTakTHasi padoTa — ayIMTOPHbIE 3aHATHS: 0,89 32 24
Jlexuun 0,44 16 12
[Tpaktrueckue 3anstus (113) 0,44 16 12
CamocrosiTesibHas padoTa 2,10 75,6 56,7
KonrtakTHas camocrosiTenbHas pabora 0,4 0,3
2,10
CamMOCTOSITETbHOE U3YUYEHUE PA3/ICNIOB TUCIIUIIIINHBI 75,6 56,7
Bua uTOroBoro KOHTpoJIs: 3adeT ¢ OLEHKOH

AHHOTauA padoyell MPOrpaMMbl JUCHHUIJIMHBI
«ConuaJbHO-NICUX0JIOTHYECKHE OCHOBBI PA3BUTHS JTHYHOCTH

1 Heab auCcUMIUIMHBI — (OPMUPOBAHUE COIHMAIBHO OTBETCTBEHHOW JHUYHOCTH, CIIOCOOHOW K
CaMOOpFaHI/I3aI_II/II/I 148 paSBI/ITI/IIO, YMGIOH_IGI‘/JI BBICTpaI/IBaTb 148 pea.HI/I3OBI>IBaTI> CBOHO )KI/I3H€HHyIO CTpaTeI‘I/IIO,
CIIOCOOHOHM YIPaBIATH CBOMM BPEMEHEM B HOBBIX COIMAIBHBIX PEATUSAX, B YCIOBHUSIX HENPEPHIBHOTO
O6paBOBaHI/I}I, yMewmeﬁ OCyH_IeCTB.H}ITB COIIMAJIBHOC BBaHMOHeﬁCTBHG nu peaHI/IBOBBIBaTB CBOIO pO.HB B
KOMAaHJIE.

2 B pe3yabTaTe N3y4eHHs JMCUUILIHHBI 00y4AIOMIMICH 10/2KEH

OO6manath caeAyOIMMUMHI KOMIIETEHIIUSIMHI ¥ HHAUKATOPAMU WX JTOCTHIKEHUS:

VK-3.1, YK-3.2, VK-3.3, VK-3.4, VK-3.5, YVK-3.6, VK-5.10, VK-6.1, YK-6.2, YK-6.3, VK-6.4, VK-

6.5, VK-6.6, VK-9.1, VK-9.2, VK-9.3,

Bname:

- CYH_IHOCTI: HpO6JI€M opraHmauI/m 148 CaMOOpI‘aHI/IBaHI/II/I JJMYHOCTH, €€ IIOBCACHHUA B rpynne B
YCIIOBHUSIX COBPEMEHHOTO O0IIECTBA U HEMTPEPHIBHOTO 00pa30BaHUS;

— MCTOAbI CaMOOpraHu3alui U pa3BUTHA JIMYHOCTHU, BBICTpAUBAHUA U pCAIU3allUN TPACKTOPHUU
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CaMOpa3BUTHS, BRIPAOOTKH IETIENOIaraHus ¥ MOTHUBAIIMOHHBIX YCTAaHOBOK, Pa3BUTHUS KOMMYHHKATHBHBIX
CIOCOOHOCTEN U TIOBEICHHUS B TPYIIIIE;

— OOIIYI0 KOHIEMINIO TEXHOJOTUH OpraHU3alii BPEMEHU M MOBBIIIEHUS 3(PPEKTUBHOCTH €ro
UCIIOJIb30BAHUS;

— METOAMKH U3YYEHHS COLMAaJIbHO-TICUXOJOTUYECKUX SBJICHUI B cdepe yHOpaBieHUS U

CaMOYMpPAaBJICHUS TUYHOCTH, TPYIIIIbI, OPraHU3ALUH.
Ymems:

— IUTAHUPOBATH M PEIIATh 337au JIMYHOCTHOTO U MPO(EeCcCHOHATLHOTO Pa3BUTHS;

— AaHaJIM3UupoOBaTb CBOU BO3MOXHOCTH n OrpaHHU4CHUA, HCIIOJIB30BATHh METOObI
CaMOANarHoCTUKU, CaMOIIO3HAHHA, CaMOPCTYJIAINU U CaAMOBOCIIUTAHUSA

— yCTaHaBIMBaThb C KoJjuleramMd (OJHOTPYNIIHMKAMK) OTHOILICHMS, XapaKTepU3YIOIIHecs
3(PeKTUBHBIM YPOBHEM OOIIEHNS,
— TBOPYECKH TPUMEHATh B PEUICHUHM MPAKTHYECKUX 3a7ad HWHCTPYMEHTHI TEXHOJIOTHI

OpraHu3aliy BPEMEHH U MOBbIICHUS 3PPEKTUBHOCTH €r0 UCIOIb30BAHMUS.

Braoemw:

— COIIMAJIbHBIMH U TICUXOJIOTUYECKUMH TEXHOJOTHSIMH CaMOOPTraHU3allud M Pa3BUTHUS JIMYHOCTH,
BBICTPAWBaHUS U PeaH3allMy TPACKTOPHUH CaMOPa3BUTHS;

— MHCTPYMEHTAMU ONTHUMH3ALMU HCIOJB30BaHUS BPEMEHH, HABBIKAMU IUIAHUPOBAHUS JIMYHOTO U
y4eOHOro BpeMEHH, HaBBIKaMU CaMO00OPa30BaHMS;

—  TEOPETHMUECKMMHU U  MNPAKTHUYECKMMM  HaBBbIKAMU  MPENyNpexACHUsS U  pa3pelieHus
BHYTPUJIMYHOCTHBIX M IPYIIOBBIX KOH(IUKTOB;

— crioco0aMu MOTHBAIIMU WIEHOB KOJIJIEKTUBA K JMYHOCTHOMY U IPO(ECCHOHATIEHOMY Pa3BUTHIO;

— CHOCOOHOCTSIMU K KOHCTPYKTHBHOMY OOIIECHHIO B KOMaHJE, pe(pICKCUH CBOETO MOBEICHUS U
JUAEPCKUMHU KayeCTBaMH,

3 KpaTrkoe coaep:kanue IUCHUNIHHBI

Paszoen 1. Obwecmeso: Hosbie ycnosus u haxmopsl pazgumusi IUYHOCIU

1.1 CoBpemeHHOE OOIIECTBO B YCIOBHSX IJI00aTN3alUN U UHPOPMATU3AIUH.

1.2 CouuanbHble MPOLIECCHI

1.3 MHCTUTYTHI collMann3auy JUYHOCTH

1.4 Uncturyt oOpa3oBaHus

1.5 CoumanbHasi 3HAYUMOCTH MPOHECCUH.

1.6 «Mos npodeccust B COBpeMEHHOM POCCUHCKOM 00IIeCTBE»

Paszoen 2. Jluunocmoe. Coyuanvhvie u ncuxonio2uieckue mexHoi02uu Camoopeanu3ayuu u
camopaszeumus

2.1 Ilcuxonorust TMYHOCTH

2.2 Crpareruu pa3BUTHs U CaMOPa3BUTHS JTUYHOCTH

2.3 CamoopraHuzanys 1 caMopean3aius TMYHOCTH

2.4 JIm4HOCTH B CHCTEME HENPEPHIBHOIO 00Pa30BaHUs

2.5 llenenosiaranue B JIMYHOCTHOM U TpodeccuoHanbHOM pa3Butuu. l[Ipaktukym «lloctpoenue
KapbephI.

Pazoen 3. I'pynna. Coyuanvhvle u ncuxono2uieckue mexHON02UU 2PYNN08020 N08eOeHUs U
Jauoepcmea

3.1. Komnektus u ero popmupoanue. [Ipaktukym «Ilcuxomorus oOmeHms»

3.2. Ctunu pykoBojcTBa u juaepctsa. [lpaktukym «KomannoobOpasosanue. JlnnepcTBo»

3.3. Ilpaktukym «YmpaBieHue KOHPIUKTHBIMU CUTYAlIUSIMU B KOJUICKTHUBE)

3.4. IIpakTukyM «MOTHUBBI TUYHOCTHOI'O POCTa»

3.5. CounanbHO-TICUXOJIOTHYECKOE  OOCCIEYeHHE  YIPABJICHHS  KOJJIEKTHBOM.  [IpakTukym
«HckyccTBO ynpaBisaTh co00i»
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4 O0bem yueOHOH TUCHUILINHBI

. O0BbeM JUCHUTIINHBI
Bun yueOHo# padoThI

3E Akap. 4. Actp. 4.

O01mas TPy10eMKOCTh TUCIHUILIHHBI 2 72 54
KonTakTHas padoTa — ayIMTOPHBbIE 3aHATHS: 0,88 32,0 24
Jlexiu 0,44 16,0 12
[TpakTuueckue 3anstus (I113) 0,44 16,0 12
CamocrosiTesbHasi padoTa 1,11 40 30
KoHnrtakTHas camocrosTenbHas pabora 111 0,2 0,15
CaMocCTOsITENIbHOE U3YUYEHHE PA3AEIOB IUCIUIIMHbI ' 39,8 29,85
Bua konrpoJs: 3auer

AHHOTauA padoyeil NPOrpaMMbl JUCHUIJIMHBI
«O01mas 1 HeopraHn4yecKasi XuMUsDH)

1 Heap aucHMIUIMHBI — MpUOOpETEHHE 3HAHMKA M KOMIIETEHIMH, (pOpMUPOBAHHE COBPEMEHHBIX
MPEJICTaBICHUN B 00JIaCTH TEOPETUYECKUX OCHOB XMMHUH U XUMHH 3JIEMEHTOB.

2 B pe3yabTaTe n3y4eHHs JMCHUILIHHBI 00YYAIOUIUICS 10JIKEeH

Obaadoams creayomUMU KOMIETSHIIMSIMU U UHAUKATOPAMH UX JOCTUKCHUS:

OIIK-1.1, OIIK-1.5, OIIK-1.9.

3namo:

— 3JIEKTPOHHOE CTPOEHUE aTOMOB U MOJIEKYJI;

— OCHOBBI TE€OPHUM XMMHYECKON CBSA3M B COCAMHEHUSAX DPA3HbIX THUIIOB, CTPOCHHUE BELIECTBA B
KOHJICHCHUPOBAaHHOM COCTOSIHUU;

— OCHOBHBIE 3aKOHOMEPHOCTM TIIPOTEKAHHUS XMMHYECKHMX IIPOLIECCOB M  XapPAKTEPUCTHKH
PaBHOBECHOI'O COCTOSIHUS;

— METO/Ibl ONMCAHUs XMMUYECKUX PABHOBECUH B PACTBOPAX JIEKTPOIUTOB;

— CTPOEHUE U CBOMCTBA KOOPIUHALMOHHBIX COEIUHEHHIA;

— NOJIyYE€HHE, XUMUYECKHE CBOMCTBA MPOCTHIX U CIOKHBIX HEOPIaHMYECKUX BEIIECTB.

Ymemo:

— BBINOJHATh OCHOBHBIE XUMHUYECKHUE ONEpaIi, ONPENEIsATh TEPMOJANHAMUYECKHE XapaKTEPUCTUKH
XUMUYECKHUX PEaKLUii U paBHOBECHbBIE KOHIIEHTPAIIMU BEILECTB;

— HCHOJIb30BaTh OCHOBHBIE XMMHUYECKHE 3aKOHBI, TEPMOJUHAMHUYECKHE CIIPABOYHBIC JAHHBIC JIS
penieHus npodeccruoHalbHbIX 3a/1a4;

— MPOTHO3MPOBATH BIUSHUE PA3IUYHBIX (DAKTOPOB HAa PABHOBECHE B XUMHUYECKUX PEAKIIUSIX.

Braoemy:

— TEOPETHMUYECKUMHU METOJaMHU OIUCAHUSI CTPOCHUS M CBOMCTB MPOCTHIX M CIIOXKHBIX BEIIECTB Ha
OCHOBE JJIEKTPOHHOTO CTPOEHHS HUX aTOMOB M IIOJOKEHHS B MNEPUOAUYECKON CHCTEME XHMHYECKHUX
AIIEMEHTOB;

— OCHOBHBIMU HaBbIKaMU pa0bOThl B XUMUYECKOH JT1abopaTropuu;

— DKCIEPUMEHTAILHBIMH METOJAMHU  OTPECIICHUsS HEKOTOPBIX (U3MKO-XMMHUYECKUX CBOMHCTB
HEOPraHWYECKUX COETMHECHUI.

3 Kparkoe coaep:kanue IUCHUNIHHBI

Pazoen 1. TlpuHIMTIBI XUMUHT

1.1 Ctpoenue aroma.

BonHoBeIe cBolicTBa MaTepHalbHBIX OOBEKTOB. YpaBHeHue 1ne bpoiina. CooTHomieHue
HeonpeneneHHocTei ['elizenoepra. [lonsTre o kBaHTOBOM MexaHuKe U ypaBHeHUH [Ipenunrepa.

1.2 Ilepnonnueckuii 3aKOH ¥ NEPUOINYECKAs CUCTEMA.
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CoBpemenHast (HOpMyJIHpPOBKA TMEPUOJUYECKOTO 3aKoHA. llepuoanueckas cucreMa M €€ CBS3b CO
CTPOCHHEM aTOMOB. 3amOJIHEHUE SJIEKTPOHHBIX CJIOEB W O00O0JIOYEK aTOMOB B TEPUOJAMYECKON CcHCTEMe
snemenToB .. Menaeneena.

1.3 OKHUCIUTENBHO-BOCCTAHOBUTEIBHBIE TTPOLIECCHI.

Crenenn okucieHus. BaxHeWmne OKWUCIWTENIM M BOCCTAHOBHUTENIHM. BaKHEHWIIME CXeMBbI
MpPEBpAILCHHS BEUIECTB B OKUCIUTEIbHO-BOCCTAHOBUTENbHBIX PEAKIIUIX.

1.4. Xumuueckas CBsI3b M CTPOCHUE MOJIEKYI.

KoBasieHTHast CBsI3b, OCHOBHBIE NIOJIOKEHUS METOJA BAJICHTHBIX CBs3€ll. PaccMoTpeHme cxem
NEepEeKpbIBAaHUS aTOMHBIX OpOuTaslel mpu oOpa3oBaHUU CBsi3ed B MouieKynax. ['mOpuausaius BOJTHOBBIX
¢ynkunii. OCHOBHBIE HOJOXEHHUS MeToAa MojieKkysipHeix opoutaneit (MO JIKAO). Merox ['mmnecnu.
OO0mmue cBefeHMs 0 KOMIUICKCHBIX COSTUHEHHSX, UX CTPOCHUE. MEKMONIEKYISIpHAS U BHYTPUMOJICKYIISIpHAS
BOJZIOPOIHAS CBsI3h. MIOHHAS CBSI3b KaK MpeeibHBIA Clydall KOBAJIGHTHOW cBs3u. OOIIMe MpecTaBiICHUs O
MEXMOJIEKYJIIPHOM B3aUMOJICUCTBUU: OPUEHTALIMOHHOE, MHAYKIIMOHHOE, AUCIIEPCUOHHOE B3aUMOICHCTBHUS.

1.5. TloHsATHE O XMMHUYECKON TEPMOINHAMUKE.

TepmonunamMuyeckue QYHKIUU COCTOSHUS (XapaKTepUCTHUeCKue (yHKIHH). BHYTpeHHSsS dHEprus
U DHTAJBIUA, UX (PU3NYECKUA CMBICI. TepMOXMMHS W TEPMOXMMHYECKHE ypaBHEHHUsA. 3akoH [ecca u
cnenctBusi u3 Hero. [loHsTue 00 SHTpONMHU, aOCOIIOTHAS SHTPONUS U CTPOCHHE BellecTBa. V3MeHeHue
SHTPONMHU B PA3IMYHBIX MTPOIECCAX.

1.6. ITonsiTue 0 XMMHUYECKOW KMHETHUKE. XMUMHUUECKOE PaBHOBECHE.

OnHocTaIUHBIE U CIIOXKHBIE PEAKIMU. 3aKOH JEHCTBYIOIIMX Macc. KOHCTaHTa CKOPOCTH pEeaKIluu.
MoneKkyIapHOCT, U MOPSANOK PEaKIMH. 3aBUCUMOCTb CKOPOCTH PEAKLHUH OT TEMIEPATYPBI; SHTAIBIIHSI
aKTUBALMU. [ OMOTr€HHBIN U r€TEPOreHHbIN KaTalu3.

HUctunHoe u kaxyumieecs paBHoBecus. KoHCTaHTa XUMHUYecKOro paBHoBecus. (CMeleHue
XUMH4YecKoro paBHoBecus, npunuun Jle-Illatense — bpayna.

Ouneprust ['mb6ca, ee cBsA3p ¢ sHTponued M SHTaIbNHeH. dusznyeckuii cmbicn >HEeprum [ ubdOca.
DHTPONUNHBIN ¥ SHTATBIIUUHBIN (hakTophl mporiecca. CBsizb AG’; ¢ KOHCTAaHTOW paBHOBECHS.

1.7. PactBOpsl. PaBHOBECHS B pacTBOpax.

[Ipoueccel, compoBoXKAarolye 00pa30BaHUE KHUAKUX HCTUHHBIX DPACTBOPOB HEAIEKTPOJIUTOB U
3JIEKTPOJINTOB. ACCOUMUPOBAaHHbIE M HEACCOLMHMPOBAHHBIE AJIEKTPOIUTHL. (CTeneHb JUCCOLMALNU.
Koncranta muccoumanuu. PaBHOBecme B cuUCTeMe, COCTOSIIEH M3  HACBIIIEHHOTO  pacTBOpa
MajopacTBOPUMOTO 3JIEKTPOJIUTA U €r0 KPUCTAIUIOB. PaBHOBECHE B pacTBOpax KOMIUIEKCHBIX COEIMHEHUH.
PaBHOBecHue aucconmauy BObl, HOHHOE IPOU3BEAECHUE BOJIbI U €r0 3aBUCUMOCTb OT TeMriepaTypsl. [llkana
pH. I'maponus conei.

Pa3zoen 2. Heopranudeckasi XuMus

2.1. XumMus s-371eMeHTOB. 2.2. XuMus p- 3JIEMEHTOB.

Bonopoa-nepBelil 31IeMEHT MEPUOIUUECKON CUCTEMBI, €r0 JTBOMCTBEHHOE MOJIOKEHUE. DIEMEHTHI 1—
2 u 13-18 rpymnm nepuoandecKoi CUCTEMbI. 3aKOHOMEPHOCTH B M3MEHEHHH SJIEKTPOHHBIX KOH(UTYpaInid,
BEJIMYMH PATUYCOB, JJIEKTPOOTPHUIATEIIBHOCTY M SHEPrUM MOHHU3AIMU aTOMOB. TUINHYHBIE CTETIEHU
OKHUCJIEHHA. XUMHUYECKHE CBOWCTBA IPOCTHIX BELIECTB. 3aKOHOMEPHOCTH B CTPOCHHHM U CBOMCTBax
OCHOBHBIX TUIIOB COEIMHEHM, UX nosrydeHue. [IpupoaHsle coenHEHNs, IOIy4YE€HNE U TPUMEHEHNE.

2.3. Xumus d-anemeHTOB. 2.4. Xumus f- 371eMeHTOB.

OneMeHThl 3—12 rpymnn nepuogudecKoil CUCTeMbl. 3aKOHOMEPHOCTU B HM3MEHEHUHU 3JIEKTPOHHBIX
KOH(QUTYypaluii, BEIMYUH pPAJWyCOB, OHHEPrMM MOHU3ALMHU, XapaKTEPHbIX CTENEHEeH OKUCIICHMUS,
KOOPJMHAIIMOHHBIX YHCEN aTOMOB. [IpupoHbie COeAMHEHMS, TTOTYYCHUE U COTIOCTABICHHE (PU3NYECKUX U
XUMUYECKUX CBOMCTB NpPOCTBIX BemecTB. (CTpoeHMe M CBOWCTBA OCHOBHBIX THIIOB COEAVMHEHUH.
OcobenHoctu f- 371€MEHTOB.
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4 O0beM yueOHOH THCHUILINHBI

Beero CemecTtp
Buj yueOHoi padoThl 1 2

3E Axap. 4. 3E | Axkan. u. 3E Axap. 4.
OO01mast Tpy10eMKOCTh JUCIUTUTAHEI 12 432 7 252 5 180
Konrakrnas padora - g4 192|311 112 | 222 80
ay/INTOPHbIE 3aHATHS:
Jlexuun 1,78 64 0,89 32 0,89 32
[Tpaktrueckue 3anstus (113) 0,89 32 0,89 32 - -
Jlabopartopnsie padoTs (JIP) 2,66 96 1,33 48 1,33 48
CamocTrosiTesbHasi padora 4,66 167,8 2,89 104 1,77 63,8
KoHTakTHass ~ camocTtosiTenbHas i i i
IéilGh;)()TfTomeanoe u3yvyeHue 4,66 2,89 L77
pa3enoB JUCIUILIHHBL 167.8 104 63,8
Buabl koHTpoOJIA:
JK3aMeH 2 72 1 36 1 36
KonrakTHas paborta - 0.8 0.4 0.4
IPOMEIKYTOUHASL ATTECTALIHUSI 2 ’ 1 ’ 1 ’
[ToaroroBka Kk sK3aMeHy 71,2 35,6 35,6
KypcoBas padora 0,01 0,2 - - 0,01 0,2
KonrakTHas paborta —
IPOMEIKYTOUHASL ATTECTALHUSI 001 0.2 i ] 0.01 0.2
Bua uToroBoro KOHTpoJIs: IK3aMeH sk3aMeH, KP

Cemectp
Bun yueOHo# padoThI Beero 1 2

3E Actp. u. 3E Actp.u. | 3E | AcTp. u.
OO0mas Tpy10eMKOCTh JUCIUITITHHEI 12 324 7 189 5 135
Konraxrnas padota- | 5 33 144 3,11 84 [222] 60
ayIMTOPHbIE 3aHATHA:
Jlexmm 1,78 48 0,89 24 0,89 24
[Ipaktuueckue 3ausarus (113) 0,89 24 0,89 24 - -
Jlaboparopusie pabots (JIP) 2,66 96 1,33 36 1,33 36
CamocrosTebHas pabora 4,66 125,85 2,89 78 1,77 | 47,85
KonTakTtHas  camocTosTenpHas i ) )
%Z?/IOOT?TO;ITG:JILHOG U3y4eHHE 4,66 2,89 L77
pa3aenoB AUCIUTUTAHEL 125,85 8 47.85
Buabl koHTpOJIA:
JK3aMeH 2 54 1 27 1 27
KonTaktHas pabota — 0.6 03 03
MIPOMEKYTOYHAS aTTECTAIUS 2 ’ 1 ’ 1 '
IToaroroBka K 3K3amMeHy 53,4 26,7 26,7
Kypcosas pabora 0,01 0,15 - - 0,01 0,15
KoHrtakTHas pabota — 0.01 0.15 ) ) 0,01 0.15
MIPOMEKYTOUHAS aTTECTAIUS
Bupa utoroBoro KOHTpoOJIs: IK3aMeH sk3amen, KP
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AHHOTaNUA padoyell MPOrpaMMbl JUCHUINJIMHBI
«Opranuyeckasi XUMHSD)

1 Ileab AMCHUNIMHBI — TpUOOpeTEeHHE CTyAEHTaMM 3HAaHUW O CTPOEHUU OPraHUYEeCKUX
COCIMHEHUHM, OCHOBHBIX XHMMHYECKHUX CBOMCTBAaX pAa3JIMYHBIX KJIACCOB OPraHUYECKUX COCIUHEHHH U
METOJIaX UX MOJYYEHHsI, KaK MPOMBILIUICHHBIX, TaK U TaOOpaTOpHbIX.

2 B pe3yabTaTe n3y4eHHs JMCHUILIHHBI 00yYAIOIIUICS 10JI2KEH

Obaaoams ceayomUMU KOMIETSHIIMSIMU U HHIANKATOPAMH UX JOCTUKCHUS:

OIIK-1.2; OIIK-1.6; OIIK-1.10.

3nams:

— TEOPETUYECKHE OCHOBBI CTPOCHHUS M CBOVMCTB Pa3IMYHbIX KIACCOB OPraHUYECKUX COEAMHEHMI;

— CIOCOOBI MOTYYEHHS ¥ XMMHUYECKHE CBOMCTBA OCHOBHBIX KJIACCOB OPraHUUECKUX COSTMHECHUIA;

— OCHOBHBIE MEXaHW3MBbI IIPOTEKaHNsI OPTaHUYECKUX PEaKIHii;

Ymemn:

— IPUMEHATH TEOPETUYECKHE 3HAHUS JIJIs1 CHHTE3a OPraHMUYECKUX COEIMHEHUI pa3IMYHbIX KJIACCOB;

— aHAIM3UPOBATH U MPE/ICKA3bIBATh PEAKIIMOHHBIE CBOMCTBAa OPraHMUECKUX COSIMHEHU;

— COCTaBJIAITh CXEMbI CUHTE3a OPIraHUYECKUX COCIMHEHUM, 3a1aHHOTO CTPOCHHS;

Braoemy:

— OCHOBaMH HOMEHKJIATYphI U KJIacCH(PUKAIIMK OPraHUYECKUX COEANHEHUI,

— OCHOBHBIMU T€OPETHUECKUMHU MPEACTABICHUSIMH B OPraHUUECKOW XUMUH;

— HaBbIKaMH 00OCHOBAHUS PALIMOHAIIBHBIX CIIOCOOOB MOTyYEHUS] OPraHMYECKUX BEILIECTB.

3 KpaTrkoe coaep:kanue IUCHUNIHHBI

Pazoen 1. Teopus xumuueckoco cmpoeHus u HacvluyerHvle yeneeo0opoovl (VB).

1.1. Ilpupona xumuueckoit cBsazu. [lpupona xoBasneHTHOU cBsizu. Dopmyssl JIptonca. @opmanibHbII
sapsan. Teopust rubpummszanmu AO. Teopust OTTadKUBaHHUS DSJIEKTPOHHBIX Tap BAJICHTHOW 000JIOYKH
(O2IIBO) u popma mosiekys. AToMHO-OpOHUTanbHbIE Moenu. D¢ dekTsl B opranndeckoil xumuu. Ilonstue
0 MEXaHM3MEe XUMMUYECKOHN peakuuu. [IpoMexyTouHbIE COETMHEHNS U YaCTULIBI OPTaHUYECKUX PEAKIUH.

1.2  Ankanel. [omomormueckuii psig. M3omepusi. Homenkmarypa. CnocoObl  TOTydeHUS.
[IpoctpancTBeHHOE U 2JIeKTpoHHOE cTpoeHue. Dusmyeckue cBoiicTBa. OOmas xapakTepUCTHUKA
peakunoHHOU criocooHocTH. [TocTynar XsMMoH A,

1.3 Crepeonzomepust. Tumbsl cTepeon3oMepoB: KOHGOPMEpHI, TEOMETPUUYECKHE H30MEPHI,
SHaHTHOMEpbl. OnTHueckas HU30MepHus. XHUpPaIbHOCTb. DHaHTHOMEpHl. Parnemuueckass cmechb. CrocoObl
MPOCTPAHCTBEHHOTO M300pa)KeHUsI ONTUYECKUX n30MepoB. OTHOCUTENbHAsA U aOCOMIOTHAS KOH(UTYpalUH.
[Ipoexkun @umepa. D,L-Homenknarypa. R,S-Homenknarypa. Ilonsrue 00 oONTHYECKOH aKTUBHOCTH
COEIMHEHUH C IByMs ACUMMETPUYECKUMU LIEHTPaMHU.

1.4 Iuxnoankanel. ['omonornueckuit psg. M3omepus. Homenknarypa. CnocoObl TMosTydeHHs.
Kondopmanuu. Tunsl HanpsokeHnH B ukiax. Gusndeckue cBOMCTBA. Peakiny uKII0aKaHOB.

Pasoen 2. Henacviuyennule yene6o0opooul.

2.1. Anxenpl. ['omomormyeckuii psa. Mzomepus. Homenknatypa. CrnocoObl  MOTydeHHUS.
IIpoctpancrBeHHOE cTpoeHue. Dusnyeckue cBoricTBa. Peakinu ankeHoB.

2.2 Ankunel. ['omonormueckuit psg.  Mzomepusi. Homenkmarypa. CmocoObl  MOTydeHUS.
IIpocTpaHCTBEHHOE U 3IIEKTPOHHOE CTpOeHUE. PU3HUECKHE CBOMCTBA. Peakiiuu amkuHOB.

2.3. AnkagueHbl U monueHbl. [[OHATHE O MNEPUIMKIMYECKUX PEAKIUAX. [ OMOJOTHYECKUUN pAI.
Knaccudukanus. N3omepus. Homenknarypa. Crioco6sl nomydenusi. Peakiuu 1,3-ankaguenos. Ilonstue o
NepUIMKInYecKkux peakuusx. [{ukmonpucoenuuenne. OcobeHHocTr peaknuii Jumbca-Anbaepa.

Pa3zoen 3. Apomamuyeckue coeounerus.

3.1 Teopun apomatuuHoctu. COBpeMEHHBIC MPEACTABICHUS O CTPOSHUU OeH30J1a. APpOMaTHUECKHUI
xapaktep O6eH3omna. DHeprus conpspkeHus. O0Iue KpUTepUu apOMaTHIHOCTH.

3.2 Coenunenust OenzonbHOro psna. M3omepusa. Homenkmarypa. CrocoObl TONydEHUSI.
[IpocTpancTBeHHOE M 3JEKTpOHHOEe cTpoeHue. Dusnuueckue cpoicTBa. OOmas XapaKTepUCTHKA
PEaKIIMOHHON CIIOCOOHOCTH.

Pasoen 4. I'anozenonpouszeoonvie. Cnupmoi, penonsi, npocmoie 2¢hupbi.

4.1 TamorenonpousBomubie. Kiaccudukanms. Homenkmarypa. AJKWI- W aJUIHIITaIOTEHUIBI.
Wzomepuss. Homenknarypa. CnocoObl monmydeHus. [IpoCTpaHCTBEHHOE U 3JIEKTPOHHOE CTpPOCHHE.
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Odusnueckue cBoiicTBa. Peakuuu HykI€oQUIBLHOTO 3aMelIeHHs M OTIICIUICHUs. buMoneKynspHbIi
MEXaHU3M HYKJIeopuiIbHOTO 3amenieHuss (Sn2). MOHOMOJEKYISIpHBIA MEXaHU3M HYKJICO(PUIHLHOTO
3amemienus. Peakmuu  ormerieHus.  B-OmumuHupoBanue. Mexanusmbel E1 u E2.  Apomaruueckue
raJIOTeHONPOU3BOIHBIE. MEXaHH3M 3aMEIleHUs] TAIOreHa B aKTHBUPOBAHHBIX rajoreHapeHax (Sn2 apom).
HeakTuBHpOBaHHBIE TaJOr€HONPOU3BOAHBIE APOMATHYECKUX YIJIEBOAOPONOB; APWHOBBIA MEXaHU3M
3aMelleHus TajJorexa.

4.2 DneMeHTOpraHNYeCKue COeAUHEHMS. XapaKTepUCTUKA CBA3EH YIIepOA-3JIEMEHT B 3aBUCHMOCTH
OT TIOJIOKEHMUS 3JeMeHTa B lleproanueckoil CuUcTeMe JJIEMEHTOB. MeTallopraHuyecKue COEIUHEHUS.
Homenknarypa. CriocoObl TOJIy4eHHUs] JTUTUH- U MarHUHOpraHW4deckux coeauHeHui. Peaxmus ['punbspa,
MexaHu3M. Ctpoenue peakTuBOB ['punbspa. VX peakiuu ¢ COeIMHEHUSIMHU, COJAEPKAIIMMU aKTUBHBIM aTOM
BOJOpPO/A: KUCIOTAMHM, CIIUPTAMHU, AaMUHAMH.

4.3 Cnuptel. OpgHoaromuble cnupThl. Krnaccudukamms u HoMeHKnatypa. CrnocoObl HOTydeHHs.
[IpocTpaHCTBEHHOE M JIEKTPOHHOE CTPOCHHE. XMMHUYECKUE CBOMCTBA. MHOTrOaTOMHBIE CIIUPTHI, TJIUKOJIH.
I'munepun. CnocoOsl nonmyueHusi. OuU3nUecKkre U XUMHUECKHE CBOWCTBa. [IpakTHueckoe npuMeHeHue.

4.4 ®enonbl. Knaccudukamus nu HOMeHkIaTtypa. CrocoObl momyuenus. dusndeckue CBOWCTBA.
[IpocTpaHCTBEHHOE U AJIEKTPOHHOE CTPOEHUE. XUMHYECKUE CBOKMCTBA

4.5 Tlpocteie »¢upsl. Knaccubukanus u HoMmeHkmatypa. CrmocoObl monydenus. Dusnyeckue
cBoiicTBa. IIpocTpaHcTBeHHOE M AJIEKTPOHHOE CTpOoeHHE. XUMHUYeckue cBoiictBa. Lluknnyeckue  3¢Qupsbl.
Kpayn-a¢upsl. Kommiekcoobpa3zoBanue ¢ noHamu MeTayioB. [Ipumenenue.

4.6 DOnokcucoenunenus. M3omepus. Homenknatypa. CriocoOs! nonydenus. Ou3ndeckue CBOKWCTBA.
[IpocTpaHCTBEHHOE U AIEKTPOHHOE CTPOCHUE ITUIICHOKCUIA. XMMUUYECKHE CBOMCTBA. MeXaHU3Mbl peaKIui
Y HalpaBJICHUE PACKPBITUA KOJbla. [[puMeHeHne B MPOMBIIIUIEHHOM OPraHUYe€CKOM CHUHTE3€.

Pazoen 5. Anvoecuowt, kemonwl. Kapbonoswvie kuciomol u ux npou3eooHbwie.

5.1. Anpperuanl u keToHbl. Krnaccudukamus u HomeHkmarypa. CrnocoOwl momyueHus. Ou3ndeckue
cBoricTBa. [IpocTpaHCTBEHHOE M AJIEKTPOHHOE CTPOEHUE. XUMUYECKUE CBOMCTRA.

5.2 o, P-Henacerimennsie ampaeruabl W KeToHbl. Homenknatypa. CrmocoObl  MONMydYEHUSI.
[IpocTpaHCTBEHHOE U 3JIEKTPOHHOE CTpPOCHHE. Peakiuu NpUCOECAMHEHUS HIEKTPOMIBbHBIX (Opoma H
raJIorTeHOBOJIOPOAIOB) UM  HYKJICO(PWIBHBIX pEareHTOB (CHHUJIBHOW KHCIOTHI M  a30TCOAEpIKAILIUX
Hykneopuinos). 1,2- u  1,4-Ilpucoenunenune. Mexanusm peakuuid  1,2- wu  1,4-npucoenuHeHus
METaJUIOOPTaHUYECKUX COETUHEHUI.

5.3 OpnHoocHOBHBIE KapOOHOBble KHCIOTHL. Kiaccudpukanus u HomeHkiaatypa. CrocoOsbl
noiaydeHus. [IpocTpaHCTBEHHOE U AJIEKTPOHHOE CTpoeHre. PU3NYECKUE CBOMCTBA. XMUMUYECKHE CBOMCTBA.

5.4 OyHKIMOHATBHBIE TPOU3BOIHBIC KAPOOHOBBIX KHUCIIOT: TAIOTCHAHTHIPHIIBI (AIMITATIOTEHU/IBI),
AQHTUJPUJIBL, CIIOXKHBIE 3(UPbI, aMUIbl, HUTPUIIBL. CriocoObl nosyueHusi. OCOOEHHOCTH MPOCTPAHCTBEHHOTO U
AJNIEKTPOHHOr0 cTpoeHusl. Baxueimue cpoiictBa. Peaknuu N- u O-anuiaupoBaHus. UX MEXaHU3MBI.
KeTeHEI M TUKETEHEIL.

5.5 MHOroocHOBHbIE KapOOHOBbIE KUCIOTHI. JJUKapOOHOBBIE KHCIOTHI KHPHOTO M apOMaTHUECKOTO
pana. Homenknarypa. CnocoObl moydeHust. Ouszndeckne U XUMHUYECKHE CBOMCTBA. MaJIOHOBBINA 3(up.
[ony4yenue. Crpoenne, CH-Kucnornocts. Peakiuy KOHAEHCAlMM MaJOHOBOTO 3(Hpa W MaJIOHOBOM
KHCJIOTBI C albJErUAaMU.

5.6 o,B-Henaceimennsle KapOOHOBbIE KHCIOTBI M HUX (YHKUMOHAIbHbIE IPOU3BOIHBIC.
[IpoctpancTBenHas nzomepusi. CriocoObl moydeHusI. XUMHUYECKHUE CBOWCTBA.

5.7 Anpperumo- u kerokucnoTel. Kitaccudukanuss w HOMEHKIaTypa. o, [3, Y-AJIbaeruao- u
KETOKUCIOTHL. AreTroykcycHbiid 3¢up. CrocoObl momyuenus, crtpoenue. Konmencamumm Knsiizena wu
Jnkmana. MexaHu3MBbl.

5.8 3ameménnpie KapOOHOBBIX KHCIOT. [amoreHo3amemieHHble KHCIOTHL. Kraccudukamus wu
HOMeHKaTtypa. CrnocoObl HONydyeHUs o- W [3-raJIoreHO3aMEIICHHBIX KHCIOT. XHUMHUYECKHE CBOICTBa.
['uapokcukucIoTh: Kiaccudukanus u HoMmeHknatypa. Croco0sl momydeHus. OcoOEHHOCTH CBOMCTB O, [3-,
Y-TUAPOKCUKHCIOT. JIakToHBI. AMUHOKHCIOTHL. CriocoObl nonyuenus. Crpoenue. Baxkneimue gpusnueckue
Y XMMUYECKHE CBOMCTBA.

Pasoen 6. A3omcooeporcawue u cemepoyurnuieckue coeOuHeHus.
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6.1.  Hwutpocoenunenus. Knaccudukaums u  HOMenkinarypa.  CnocoObl  MOJydeHHS.
[IpocTpaHCTBEHHOE M BJIEKTPOHHOE CTpOE€HHE. XUMHYECKUE CBoWcTBa. TayToMmepus NEpPBUYHBIX H
BTOPUYHBIX anu(paTUIECKUX HUTPOCOCAUHECHHI. Peakiuu.

6.2. Amunbl. Kmaccudukanus u HOMeHknarypa. CrocoObl mosydeHus. Pusznyueckue CBOHCTBA.
XUMHUUYECKHUE CBOMCTBA.

6.3 Aza- u nquazocoenuHeHud. [lonyyenne AMa3zoCcoeIMHEHUN peaklUer AUa30TUPOBAHUA: YCIOBUS
NPOBEJICHUS PEAKIMU W MEXaHU3M; pa3iuuusg B YCTOWYMBOCTH HACBHIIIEHHBIX M apOMaTHYECKUX
nrazocoenuHeHni. duszndeckrue cBocTBa. [IpoCTpaHCTBEHHOE M AJIEKTPOHHOE CTPOCHUE apOMaTHUYECKUX
JIMa30COCIMHEHUN B 3aBUCUMOCTH OT pH cpenapl, TayToMepHbIE MNpeBpalieHuss. XUMHUYECKUE CBOWCTBA.
A3zocoueranue. [Tonyuenue u npumeHeHue azacoequHeHuil. CUHTES.

6.4 Terepormknuyeckue coenuHeHus. Krnaccudpukamusa. ['eTepormkindeckue apoMaTHYeCcKue
coenuHeHUsl. OCOOEHHOCTH MOJEKYISIPHOUW CTPYKTYpHI. [ISTHUNEHHBIE TETEPOLMKIMYECKUE COCAMHCHUS:
dbypan, muppon, tuodeH. Homenkmarypa. CrmocoObl mosydenus. [IpocTpaHCTBEHHOE M 3JIEKTPOHHOE
cTpoeHue. ApoMaTtudHOCTh. OCOOCHHOCTH peakmuii 3iekTpoduinbHOro 3amerieHus. lllectnuaieHHble u
MOJIUSAIEPHBIE TETEPOLUKINYECKUE COENMHEHUS: MUPUINH, XUHOJIWH, akpuIuH. [lupuauH. DaexkTpoHHOE
CTpOeHHE © apoMaTuyHOCTb. (OCHOBHOCTh W HYKJICO(UIBHOCTh. Peakumum 3S1eKTpOoUIBHOTO H
HYKJIEOUIHHOTO 3aMEIEHUs: PEaKI[MOHHAsA CIIOCOOHOCTh U opueHTanus. Tayromepus 2- U 4-TUIPOKCH U
aMUHONUPUANHOB. COEIMHEHUS C HECKOJIBKMUMH FeTepOaTOMaMU B IIUKIIE: AUA30Jbl, OKCA30JIbl, AUA3UHBI U
TpuasuHbl. O011as XapaKTepUCTUKA XUMUYECKIX CBOMCTB.

4 O0bem yueOHOH TMCUMIIHHBI.

Beero Cemectp
Bunx yuebnoli paboThl 2 ceMecTp 3 cemecTp
3E | Axan. u. 3E Akan.u. | 3E | Axan. u.
OO61m1ast TpyA0€MKOCTh TUCITUTUTHHBI 9 324 3 108 6 216
KonTakTHas padora — ayinTopHbIE 3,56 128 1,78 64 1,78 64
3aHATHSA:
Jlexium 1,78 64 0,89 32 0,89 32
[Tpaktuueckue 3ausatus (I113) 1,78 64 0,89 32 0,89 32
CamocTosiTesibHasi padboTa 4,44 160 1,22 44 3,22 116
KonTakTHas camoctosiTennbHas paboTa 0,4 0,4 -
CamocTosITeTbHOE N3YUYCHHUE Pa3/ICiiOB 4,44 159.6 1,22 43.6 3,22 116
JCITUTIAHBI
Buabl KoHTpOJIA:
JK3aMeH 1 36 - - 1 36
KonTaktHas paboTa — NmpoMeXyTO4Has
0,4 - 0,4
aTTecTalus 1 - 1
[ToaroroBka K 3K3aMeHY. 35,6 - 35,6
Bua uToroBoro KOHTpoJIf: 3a4€T ¢ OLEeHKOM IK3aMeH
Beero Cemectp
. 2 ceMecTp 3 cemecTp
Bun yuebHo# paboThl Actp
3E q | 3E Actp.u. | 3E | Actp. u.
OO61m1ast TpyA0€MKOCTh TUCITUTUTHHBI 9 243 3 81 6 162
KonTakTHasi pabora — ayiuTOpHbIE 3,56 96 1,78 48 1,78 48
3aHATHS:
Jlexumn 1,78 48 0,89 24 0,89 24
[Tpaktuueckue 3ansatus (I13) 1,78 48 0,89 24 0,89 24
CamocTosiTesibHasi padoTa 4,44 120 1,22 33 3,22 87
KonTakTHas camocTositennbHas paboTa 0,3 0,3 -
CaMOCTOSITETbHOE U3YYEHHUE PA3/ICIIOB 4,44 1197 1,22 32,7 3,22 87
JCITUTLIAHBI
Buasbl KOHTpOJIA:
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JK3aMeH 1 27 - - 1 27
KoHTtakTHass pabora — mpoOMEKyTOuHas
0,3 - 0,3
aTTecTanus 1 - 1
IToaroroBka K S5K3aMeHY. 26,7 - 26,7
3auéT ¢
Buja uToroBoro KOHTpOJIs: . IK3aMeH
OLIEHKOM

AHHOTaUUs padoyeil NPOrpaMmMbl JUCUUIIIIMHBI
«AHAJINTHYECKAS XUMMI»

1 Heap TUCHUIIMHBI — MPUOOpPETEHHE OOYYAOIIMMHUCS 3HAHWA U KOMIETCHIINA, HEOOXOIUMBIX
JUISI pEIIeHUs] KOHKPETHBIX 331a4 XUMUYECKOT0 aHaIn3a.

2 B pe3yabTaTe n3y4eHHs JMCHUILIHHBI 00yYAIOIIUICS 10JIKEH

Obaaoams cliefyomUMU KOMIETSHIIMSIMA U HHAUKATOPAMH UX JOCTUKECHUS:

OIIK-5.1; OIIK-5.2; OIIK-5.4; OIIK-5.6

3namo:

—  OCHOBHbBIC TIOHSTHS, TEPMUHBI, METO/IbI U TIPUEMbI KAYECTBEHHOTO U KOJMYECTBEHHOTO XUMUYECKOT0
aHanun3a;

—  TEOpEeTHYECKHUE OCHOBHI (PU3UKO-XUMUYECKUX METOJIOB aHAIIN3a;

— TOPUHLUIBI pabOThl OCHOBHBIX MPUOOPOB, HUCHOJIB3YEMBIX [UJIsi MPOBEACHUS KAueCTBEHHOTO H

KOJIMYECTBEHHOTO aHAIMN3a;

Ymemn:

— TMPUMEHATh NPUOOPETCHHBIE TMPAKTHUECKUE HABBIKU B TPO(ECCHOHATBHOW NEATEIBHOCTH IS
pelIeHNs KOHKPETHBIX aHAIMTUYECKUX 3a]1a4;
— TPOBOIUTH OOOCHOBAHHBIM BBHIOOP METOAA aHalIM3a C YYETOM Lened M OCcOOEHHOCTEH JaHHOU

MPAKTUYECKOM 3a7a4H;

— TPOBOJUTH PACUETHI HA OCHOBE MPOBEACHHBIX UCCIIEIOBAHMI;
—  TPOBOAMUTH METPOJIOTHYECKYIO OLIEHKY PEe3yJIbTaTOB KOJIMYECTBEHHOIO0 XUMHUYECKOT0 aHaTN3a

Braoemy:

— OCHOBaMH METPOJIOTUYECKOM OLEHKU PE3yIbTaTOB KOJIMUYECTBEHHOTO XUMUYECKOIO aHAIN3a;
— IpUEMaMHU UHTEPIPETAIlMU PE3yJbTaTOB aHAIN3a HA OCHOBE KBAIMMETPUUYECKHUX OIIEHOK;
— METOJOJIOTUEN XMMHUYECKUX U (PU3UKO-XMMHUYECKUX METOJIOB aHallM3a, IIUPOKO HCIOJIb3YEMBIX B

COBPEMEHHOM aHAIIMTUYECKOU NPAKTUKE

3 Kpartkoe cogep:xaHue JUCUMILIIHHBI

Pasoen 1. inentudukanys MOHOB 3JIE€MEHTOB B PaCTBOPaX.

1.1 BBemeHne B COBPEMEHHYIO AQHAJIUTHUYECKYIO XUMHIO. AHAIMTHYECKas XUMHS KaK OCHOBA
METO/IOB M3YUEHHSI U KOHTPOJSI XMMUYECKOTO COCTaBa BELIECTB B MaTepUAIbHOM MPOU3BOJICTBE, HAYUHBIX
HCCJICIOBAHMSX, B KOHTPOJIE OOBEKTOB OKpYKaroleh cpenbl. Bunbl aHann3a. DeMEHTHBIN, MOJICKYJISIPHBIH,
¢da3oBblii M wW30TONHBIM aHanu3. KonnmdecTBeHHBII M KadeCTBEHHBIH aHaIM3 OPraHUYECKHX H
HEOPraHMYECKHUX BELIECTB. XHUMHUYECKHE, (UINKO-XMMHUYECKHE METOJAbl aHalHu3a, HX B3aHMOCBS3b,
COOTHOUICHUE U NMPUMEHEHHE. AHATUTHUYECKUN CHUTHAJI KaK HOCUTENbh KAaU€CTBEHHOW M KOJMYECTBEHHOM
nHpopmaruu 06 oObekTe aHanmza. [locTaHOBKa aHATUTUYECKOW 3a/Jaud. AJTOPUTM MPOBEACHUS aHATU3a:
oTOOp cpenHedl TPOOBI, MOATOTOBKA MPOOBI K aHANU3y, M3MEPEHHE AHAIUTUYECKOTO CHUTHANA U €ro
METPOJIOTHYECKas OI[EHKA, pacyeT pe3y/lbTaToOB aHAIM3a M MX MHTeprnpeTanus. [Ipumepsl pemeHus 3agau
AHATUTUYECKOTO KOHTPOJS B XMMUYECKOW TEXHOJOTHH, B aHaIH3e OOBEKTOB OKPYXKAIOMICH cpeapl W JIp.
[ToHsATHS O COBPEMEHHBIX METOJax OJJIEMEHTHOTO aHaju3a: aTOMHO-OMHCCHOHHBIM aHajau3, aTOMHO-
abCcopOLIMOHHBII aHANN3, PEHTIeHO(ITYOPECIICHTHBINH aHATU3.

1.2 Cnenunduka 3amad aHaduTHUYECKOW XUMHUH. OCHOBHBIC TEPMHUHBI AHATUTHYCCKON XUMUHU.
Oo6napyxenue. Onpenenenne. AHaIU3. AHATUTUYECKHE XUMUYECKUE PEAKIIMA KaK OCHOBAa XHMHUYECKOTO
aHanm3a. KauecTBeHHblE M KOJMYECTBEHHbIE AaHAUTHUYECKHE XUMHUYECKHEe peakuuu. TpebGoBaHws,
npenbsiBiasieMble K HUM. Crienndrka aHaTUTHYECKUX PEaKIMiA, UCTIOIB3YEMBIX B aHAlIM3e. AHATUTHYECKAs
dbopMa ¥ aHATUTUYECKHE TPU3HAKUA. AHAJIUTHYCCKHE PEaKIUH W  aHaTUTHYeCKHUe AP EKTHI.
XapakTepUCTUKH aHAIMTUYECKUX PEAKIHd: YyBCTBUTEIBHOCTh, W30MPATEIHHOCTh (CEJIEKTHBHOCTB).
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I'pynmoBele, o0mmMe, 4dYacTHbIe, XapakTepHble u crneuuduueckue peaknuu. I[lyTM TOBBIICHUS
M30MPaTEIbHOCTH U UYBCTBUTEIBHOCTH AHATUTHUECKUX PEAKIINM.

1.3 XuMuueckre paBHOBECHS B TOMOTE€HHBIX M TETEPOr€HHBIX CHCTEMax, MPUMEHIEMBIX B
aHaTUTHYeCKON XuMuu. OCHOBHBIC THIBI PEAKIIUN, MPUMEHSIEMBIX B aHAIUTHYECKOW XUMHH (OCAKIICHUS,
KHCIIOTHO-OCHOBHBIE, KOMIUIEKCOOOpA30BaHUsl, OKUCICHHUI-BOCCTAaHOBIIEHUS ). COCTOSTHUE NOHOB 3JIEMEHTOB
B pacTtBopax. KoHCTaHTBI paBHOBECHS aHATTUTUUECKHUX PEaKIUil: TEPMOAMHAMUYECKUE, KOHIICHTPAIIHOHHBIE,
ycioBHBIE. (DaKTOphI, BIUSAIONIME HAa XHMHUYECKOE paBHOBecHE (KOMIUIEKCOOOpa3oBaHWE, OOpa30OBaHHE
MaJOpacTBOPUMBIX COEIMHEHUHN, N3MEHEHHE CTETIEHN OKHCIEHUS ONpPEeIsieMOro HOHa, BIUSHUE PUPOIbI
pacTBOpUTEINS, HOHHOM CHIJIBI, TEMIEpaTyphbl, COCTaBa pacTBopa). PaBHOBecHus B aHATUTHYECKH Ba)KHBIX
MPOTOJIUTHYECKUX cHucTeMaX. KOHCTaHTBI KHCIOTHOCTM M OCHOBHOCTH. YPaBHEHHUS MaTEpPHAIbHOTO
Oamanca. Berancnenne pH pacTBOpoB KUCIOT M OCHOBAHHI Pa3IMYHON CHIIBI, CMECeH KHUCIOT M OCHOBaHUH.
BydepHbie pacTBOpHI, UCTIONB3YEMbIE B XUMHUYECKOM aHAIIM3€: UX COCTaB, CBoicTBa (OydepHas eMKOCTb,
obnacte OydepupoBanus), pacuer pH, npuMeHeHHE B aHATUTHYECKON XUMHUHU. AHATUTHYCCKHE PEAKIIHH
KOMIUIEKCOOOpa30BaHus, OCAXKACHHS, OKHCIEHUS-BOCCTaHOBIEHUs. (OOIue, CTylmeHYaThle W yCIOBHBIC
KOHCTAHTBI YCTOMYMBOCTH KOMILJIEKCHBIX COeAMHEHUH. VCIoap30Banmne peakinii KOMIJIEKCO0Opa3oBaHUs B
AHATUTUYECKOW XUMUU (OOHapyKEeHHE M KOJTHYECTBEHHOE OMpeeleHne, MacKupoBaHue). Vcrnonbp3oBanme
peakuuii ocakIeHUsI B aHAJUTHUECKUX Hensx. KoHcTaHTa paBHOBECHs peaklMil 0ca)XIeHUA-PACTBOPECHHUS,
(dakTopbl, BIUSIONINE HA PACTBOPUMOCTh OCAJKOB. Pacder ycloBHII OCaKIEHUS W PACTBOPECHHS OCAIKOB.
OKHMCIUTENBHO-BOCCTAHOBUTENbHBIE ~ paBHOBecHs. CTaHAApTHBIAI W pealbHbIl  OKHMCIHUTEIBHO-
BOCCTAHOBUTENIbHBIC TMOTEHIUAIBI. XHUMUYECKHE M (U3UKO-XUMHUYECKHE CIOcoObl ompeaenenus pH
pacTBOopoB. PaBHOBecHSI aHATUTHYECKUX peakLUUi KOMIUIEKcooOpa3oBaHMs W ympasiieHne umu. daktopsl,
BIUSIONINE Ha HaNpaBJICHHE OKHUCIUTEIbHO-BOCCTAHOBHUTENbHBIX peakiuil. KoHcTanTta paBHOBecus u ee
XUMHKO-aHAJTUTHIECKOE 3HaueHne. PacueT k03¢ GUIMEHTOB MOOOYHBIX peaKITuil.

1.4. KayecTBeHHbIE U  KOJMYECTBEHHBIC AHATUTUYECKHE PEAKUUM C  OPraHUYEeCKUMU
AHAIUTUYECKUMHU peareHTaMd B aHallu3e HeopraHmdyeckux BemiecTB. OpraHuueckue aHaJTUTHUYECKHe
pearentsl  (OP). Knaccudukaums OP mo Tumy peakumii ¢  HEOpPraHMYECKMMHM  HOHAMH.
Kommiekcoobpasytomue OP u cTpoeHre uMX MOJEKYJI: (YHKIIMOHAJIbHO-aHAJIUTUYECKass U aHAJTUTHKO-
akTuBHasgs Tpynmbl. OCOOGHHOCTH U TpeuMyliecTBa ucmoib3oBanus OP, o0macTd mpuUMEHEHHS.
JlomomHUTEIBHO: TeOpHUs AeHCTBUS KoMmIuiekcooOpasytonux OP, yuer monHoro cocrosinuss OP u meraina.
'mnore3a anamoruii M npakTU4ecKue BbIBOABI U3 Hee. [Ipupona xumuueckoil cBsizu B kKomiuiekcax OP c
MOHAMHM METAJUIOB M €€ IMpOsBIEHHUE B IBETHOCTH KomiuiekcoB. Peakumu OP ¢ xpomodopHbIMU
ayieMeHTaMu. HTEHCHMBHOCTh OKpAacKd AaHAIUTHYECKMX (OpM W HMHTEHCUBHOCTH IOTJIOIICHHS.
Hcnonp30BaHue peakifii OpraHM4ecKuX peareHToB B (POTOMETPHUUECKOM aHAJIN3e.

Pa3zoen 2. KonmndecTBEeHHBIN XUMUYECKUI aHAIU3.

2.1. TlpuHIMMBI ¥ 3a/1a4¥ KOJIMYECTBEHHOTO aHanmm3a. Kiaccudukamus MeTog0B KOJUYECTBEHHOTO
aHanmza. TpeOoBaHUS, MPEIBSIBISIEMbIE K XUMHYECKMM PEAKIUsSM B KOJMYECTBEHHOM aHaIu3e. JTaIlbl
KOJIMYECTBEHHOTO ONpEe/IeHNs. XapaKTepUCTHKA Pe3yIbTaTOB KOJIMYECTBEHHOTO XMMHUYECKOrO aHaJIN3a.
OmnpeneneHue colep)KaHHUsl BeIIECTBA B pacTBope, pacuyeTHble (opmynbl. CrocoObl MpeacTaBICHHS
pe3ynbTaToB aHanM3a. TecTbl Ha BBISBICHHE CHCTEMAaTHYECKUX TOTPEUIHOCTEH B  pe3yibTaTax
KOJIMYECTBEHHOTO XUMHUYeCKoro aHaim3a. [Ipo6ooTdop u mpoOomoaroToBKa.

2.2. TutpuMmeTpuveckuii aHanu3. TUIBI peakiuid, WCTIOJIb3YEMbIX B TUTPUMETpHHU. TpeOoBaHus,
npenbsiBiasieMble K HUM. [IpuHiun tutpumerpuu. TuTpoBaHue U ero dTambl. |'paduueckoe m3oOpaxeHue
mpolecca TUTPOBaHUSL — KpUBBIE TUTpOBaHUs, WX BUIbl. CKayoK Ha KpPUBOM TUTPOBaHUS, TOUKa
skBuBasieHTHOCTU (T.D.) u koHeuHas Touka TuTpoBaHus (K.T.T.). IlepBuuHble U BTOpUYHBIE CTaHIAPTHI.
[IprieMbl TUTPUMETPUYECKOTO aHaiM3a: MpAMOE M OOpaTHOE THUTPOBAaHHE, KOCBEHHBIE METOIbI. THIIBI
peaKkuuii, UCTIOIb3YEMBIX B TUTPUMETPUICCKOM aHAIIN3€e; TPEOOBAHNUS, IPEIBIBISICMbBIE K HUM.
JlonoTHUTENBbHO: HHCTPYMEHTAJIbHbIE METOIbI MHANKAIMU TJ. [ToTeHuHnoMeTpriyecKkoe TUTpoBaHue. Meto
I'pana. Ipyrue cnocoObl ycTaHOBIEHHSI KOHEYHOM TOYKU TUTPOBAHHUSL.

2.3. Peakuuu HeWTpamu3alMd B KOJMYECTBEHHOM XHMMHUYECKOM aHaiu3e. MeTolbl KHCIOTHO-
OCHOBHOro TuUTpoBaHus. CyIIHOCTh METOJa KHCIOTHO-OCHOBHOIO TUTpoBaHUs. KpuBble KHCIOTHO-
OCHOBHOTO TUTpOBaHMs. PacueT M mocTpoeHue TeOpeTHMYECKHUX KPHUBBIX THUTPOBAHHUS CHIIBHBIX U CIaObIX
OJIHOOCHOBHBIX MPOTOAUTOB. DaKTOPHI, BIAUSIONINE HA BEIMUYMHY CKayKa Ha KPUBBIX KHUCIOTHO-OCHOBHOTO
TuTpoBaHusA. CrocoObl yCTaHOBJIEHHUS KOHEYHOM TOYKH TUTpoBaHUS. KHCIOTHO-OCHOBHBIE MHIUKATOPBI,
WHTEPBAJ TIEPEeX0/1a OKPACKN MHAUKATOPA, oKazarens TutpoBanwus (pT). [IpaBuiio BeIOOpa MHAMKATOpA AJIS
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KOHKPETHOro  ciy4yass TUTpoBaHus. [lpakThueckoe NpUMEHEHUE pEeaKIUid  KUCIOTHO-OCHOBHOTO
B3auMoieicTBus. [loTeHIMOMeTpUUEeCKOE TUTPOBAHUE Ha OCHOBE pEaKIMid KHCIOTHO-OCHOBHOTO
B3auMoiecTBUs. THIUKATOPHBIE MOTPELUTHOCTH U UX OIICHKA.

2.4, AHaIUTHYECKHE pEaKIMU KOMIUIEKCOOOpa30BaHUSI W OCAXKACHHS B KOJWYECTBEHHOM
XUMHUYECKOM aHaim3e. Vcrob30BaHue KOMITJIEKCOOOPa30BaHUS B XUMUYECKOM aHanu3e. Heopranuueckue
W OpraHndeckue mura"apl. KOMIUIEKCOHBI M WX CBOMCTBA. YCIOBHBIE KOHCTAHTBI YCTOMYMBOCTH
KOMIUIEKCOHATOB M HMX NPAaKTHYECKOEe HCmoib3oBaHue. OOOCHOBaHWE BBIOOpA ONTUMATBHBIX YCIOBUN
KOMIUIEKCOHOMETPUYECKOT0 TUTpoBaHUs. KpuBble KOMIUIEKCOHOMETPUYECKOTO THUTpoBaHUs. DakTophl,
BIUSIONINE HA BEJIMYMHY CKadyka Ha KpuBbIX THUTpoBaHusA. CrocoObl ycranoBiaenus T1.0. m K.T.T.
MeTannoxXpoMHble WHIWKATOPBI, MPUHIMI WX JCHCTBUSA. BbpIOOp WMHAMKATOpa IJii KOHKPETHOTO Cllydas
TUTPOBaHUA. AHATUTUYECKUE BO3MOKHOCTH METO/1a KOMIIJIEKCOHOMETPUYECKOT0 TUTpoBaHus. [Ipumenenue
KOMILIEKCOHOB B QHAJIUTUYECKOW XMMHU B KAaYECTBE MACKHUPYIOLIMX areHToB. [IprMeHeHHe XUMHUYECKHX
peakuuii KOMIUIEKCOOOpa3oBaHUS B (POTOMETPUYECKOM aHalHM3€, B METO/AE KOHIYKTOMETPUYECKOTO
TUTPOBaHUA. Peakiuu ocakJieHUust B KOJIMYECTBEHHOM XMMHYECKOM aHaiu3e. ['paBUMeTpUUYecKUil aHallu3.
Teopetnueckoe 060CHOBaHUE BHIOOpA ONTUMAIBHBIX YCIOBHI OCaX/I€HUS KPUCTAIIMYECKUX U aMOP(HBIX
ocaakoB. [I[puMeHeHne XUMUYECKUX PeaKINil OCaXIACHHUS B METO/I€ OTEHIIMOMETPUUECKOTO TUTPOBAHUS, B
Meroae Typoumumerpun. OCOOCHHOCTH pPEaKIHMi KOMIUIEKCOOOpa3oBaHMs (XeIaTooO0pa3oBaHUs) HOHOB
metamuioB ¢ DJITA. OcanurenbHOe TUTPOBAHHUE.

2.5. AHanuTHyecKHWEe peaKlUu OKUCJICHHSI-BOCCTAHOBIEHUS B KOJIMYECTBEHHOM XHMHUYECKOM
aHanu3e. OKHUCIUTEIbHO-BOCCTAHOBUTENIbHASL PEAKLMUS U OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIN MOTEHIIHAI.
KoHcTaHThl paBHOBECHSI OKUCIUTEIHHO-BOCCTAHOBUTENIBHBIX peakiuil. BeiOop THUTpaHTa M ONTHUMAalbHBIX
ycioBHi TUTpoBaHUs. KpHuBble OKHCIUTENbHO-BOCCTAHOBUTEIBHOTO TUTPOBaHUsI. DaKTOPHI, BIUSIONIUE HA
BEJIMYMHY CKauka Ha KpHUBOW TUTpoBaHUsA. MHAMKalMs KOHEYHOW TOYKH TUTPOBAHMUS XUMHYECKHUMH U
bu3UKO-XMMHYECKUMU MeTonaMu. [lepMaHranaroMeTpus. XapakTepUCTUKA METO/A. Y CIOBHUS MPOBEICHUS
NepMaHraHaTOMETPUUYECKUX  ompezeneHuil. BemectBa, omnpenenseMble NE€pMaHTaHATOMETPHUUECKUM
MeronoM. JlocromHcTBa M HemocTtarku Mmerona. Momomerpus. XapakTepucTHMKa METOAA, YCIOBHUS
MPOBEJICHUS HOJOMETPUYECKOTO ompesiesieHus BemecTB. JloctonHcTBa u Henoctatku Metona. [Ipumenenue
peaKiuii OKUCICHUS-BOCCTAHOBJICHHS B METO/I€ MOTEHIIUOMETPUUYECKOTO TUTPOBAHMUSL.

2.6. NonooOMeHHast xpomatorpadus B KOJHMYECTBEHHOM XHWMHUYECKOM aHanu3e. TpeOoBaHus,
peIbsIBIsEMbIC K peaKIMsIM HOHHOTO oOMeHa. M3oTepma HOHHOTO 0OMeHa. BEIOOp ONTUMATBHBIX YCIOBUN
MOHOOOMEHHOTO pasfeneHus BeulecTB. [IpumeHeHne MOHOOOMEHHOU xpomaTtorpadguu B aHAIUTUYECKOU
XUMHUHU OPTaHUYECKUX U HEOPraHWYECKUX COCIMHEHUM: pa3/iesieHrne, OUUCTKa, KOHIIEHTPUPOBAHUE U T.J.

Paszoen 3. BBenenune B pusuko-xuMudeckue (MHCTPYMEHTAIbHBIE) METOIBI aHAJTHU3A.

3.1. ®XMA — cocTtaBHasi 4acTb COBPEMEHHOHM aHanuTHueckoi xumuu. Knaccubpukanus ¢usuko-
XUMHYECKHX METOJIOB aHalu3a. AHAIUTUYECKUI CUTHaI Kak nH(GopMaTuBHas (YHKIUS COCTaBa BEILIECTBA U
ero kosmuecTsa. [Ipumepbl aHaTUTUYECKUX CUTHAJIOB U uX n3MmepeHuii B OXMA.

3.2. MeTpoaornyecKkue OCHOBBI AHAIUTHUYECKUX METOA0B. OCHOBHBIE aHAIUTUKO-METPOJIOTMYECKUE
XapaKTepUCTUKHA METOJOB U PE3YNbTAaTOB aHalmM3a, CHOCOOBl WX OICHKHU: IMpened OOHapyXKeHWs,
KOA((UIIMEHT YyBCTBUTENBHOCTH, HIDKHSAS M BEpXHSS IpaHUIA JUara3oHa ONpPEeNsieMbIX COJIepKaHHil,
CCJICKTHBHOCTh, TMPEIU3NOHHOCTh B YCIOBHUSX CXOJUMOCTH (IIOBTOPSEMOCTH) M BOCIPOM3BOAMMOCTH,
MPaBUIILHOCTB, dKcIpeccHOCTh. O000mennsie cBenenus o 'OCT P UCO 5725 (2002).

3.3. O0mas xapakTepuCTKa CIEKTPAIbHBIX, SJEKTPOXUMHUECKUX U XPOMATOrpahUIecKuX METOIO0B
ananuza. [IpencraBnenue o poTOMETPUUECKHX, TOTELIMOMETPUYECKUX METOJaX aHalu3a 1 HOHHOOOMEHHOM
xpomarorpaduu.

4 O0bem yueOHOH THCHUILINHBI

. O0beM THCHHUILIHHBI
Bup yuye6Hoii padoTbl 3E AKaL 1. Actp. 1.
O01mas TPy10eMKOCTh TUCHUILIHHBI 4 144 108
KonTakTHas padora — ayIMTOPHBIE 3aHATHS: 1,78 64 48
Jlexun 0,44 16 12
JlaGopatopusie padotsl (JIP) 1,34 48 36
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CamocrosiTesbHasi padoTa 2,22 80 60

KoHnrtakTHas camoctosTenbHas pabora 299 0,4 0,3

CaMocCTOsITENIbHOE U3YUYEHUE PA3AEIOB IUCIUIIIMHbI ’ 79,6 59,7
Bua uTOoroBoro KOHTpoJIsi: 3adeT ¢ OLEHKOM

AHHOTaUUs padoyeil NPOrpaMMbl JUCUUILIIMHBI
«DuznyecKasi XMMUD)

1 Heap AMCHUIINHBI — PACKPHITH CMBICII OCHOBHBIX 3aKOHOB, YIPABIISIONIMX XOIOM XHUMUYECKOTO
mporiecca, oka3aTh 00JaCTH MPHIIOKEHHS 3TUX 3aKOHOB U HAay4YUTh CTYAEHTa I'PaMOTHO MPHUMEHATh UX
IPU PEUICHUM KOHKPETHBIX TEOPETUYECKUX W MPAKTUYECKUX 3a]ad, MOHSATh OCHOBHBIC KHHETHYECKHE
3aKOHOMEPHOCTH IPOTEKAHNUS XUMUYECKHUX MTPOLIECCOB U POJIb KaTaau3a sl XUMUYECKON TEXHOJIOTHH.

2 B pe3yabTaTe H3y4eHus: AMCHUILINHBI 00YYAIOLIUICS 10JI7KEeH:

Obnadamye cleayoUMU KOMIIETEHIIMAMU U UHIUKATOPaMH UX JTIOCTUKEHUS:

OIIK-1.3, OIIK-1.7, OIIK-1.11.

3namo:

— OCHOBHBIE 3aKOHBI (PU3UUECKON XMMHHU, B3aUMOCBA3b (PU3MUECKUX U XUMUYECKUX XapaKTEPUCTUK
npolecca;

—IOyTH OMNpENeICHUs BAXKHEHIINX XapaKTEPUCTHUK XHUMHUYECKOTO paBHOBECHS (KOHCTAHTHI
paBHOBECHsI, PABHOBECHOT'O BBIXOJAa MPOJYKTA, CTENEHH IPEBPAILEHUS MCXOJHBIX BEIIECTB) U BIHSIHUA
pa3nuyHbIX (PAKTOPOB HAa CMELICHNE XUMUYECKOTO PaBHOBECHS;

— TePMOJIMHAMHUYECKOE OIHUCAHUE CBOMCTB HJCAJIbHBIX M HEUACAIbHBIX PAacTBOPOB, MOAXOIbI K
HAXO0XKJICHUIO MapLUUAIbHBIX MOJISPHBIX BETMYUH KOMIOHEHTOB PAacTBOpA.

— TEOPHIO raJIbBAHUYECKUX SIBJICHUM;

— TEOPUM KUHETUKH, IYTH TEOPETHUECKOro pacdyera CKOPOCTeH XUMHUYECKUX peakuuil u
OrpPaHUYEHUS B IPUMEHUMOCTH PAaCUETHBIX METOJIOB;

— OCHOBHBIE Y€PThl TOMOT'€HHOI'O M T'€TEPOr€HHOI0 KaTaln3a, MPUYUHBI YCKOPEHUS XMMUYECKOIO
nporiecca B MPUCYTCTBUU KaTalln3aTopa.

Ymemy:

— IPUMEHATh TEOPETHUUECKUE 3HAHUS M HKCIEPUMEHTAIbHBIE METO/bI UCCIEI0BAaHUS (PU3NIECKON
XVMHUU TP peIIeHUH NPo(hecCHOHAIBHBIX 3a/1a4;

— IPEJCKa3blBaTh M HAXOAUTh ONTHMAJIbHBIE YCJIOBUS INPOBEACHMS XMMHUYECKOIO Ipolecca C
EJIBIO MTONYYSHUSI MAaKCUMAJIbHO BO3MOXHOT'O BBIXOJ[a HHTEPECYIOIIETO POAYKTa;

— IPUMEHATh TEOPETHUUECKUE 3HAHUS M HKCIEPUMEHTAIbHBIE METO/bI UCCIEI0BAaHUS (PU3NIECKON
XMMHUU 7151 pEIIeHUs] BOIPOCOB, BOSHUKAIOIUX IPU U3YUYCHUH KMHETUKH XMMHUYECKUX PEeaKLnii;

— IPOBOJUTh AaHAJIM3 M KPUTUYECKHU OLICHMBATh IIOJYYEHHBIE SKCIEPUMEHTAJIbHBIC JaHHBIE,
0000111aTh 1 JenaTh 000CHOBAHHBIE BHIBOJIBI HA 0a3e MPOBEIEHHBIX OIBITOB.

Braoemy:

— KOMIUIEKCOM COBPEMEHHBIX TEOPETHYECKUX METOJ0B (U3UYECKOM XUMHUM [ pEeLIeHUs
KOHKPETHBIX MCCIIEJOBATENIbCKUX 3a/1a4;

— HaBbIKAMU  ONPEICICHHUS COCTOSHHUS pPABHOBECHUS U  CaMOIIPOM3BOJIBHOTO  HAlpaBJICHUS
XHUMHYECKOT0 MPOoIIecca;

— 3HaHUSIMH OCHOBHBIX 3aKOHOB (DM3MUECKOW XHMHMH Uil COJEPXKaTeIbHOW HWHTEpHpeTanun
TEPMOJIMHAMHUYECKUX PACUETOB;

— METOAAMU OIIPEIENIEHUS MOPSIKA U CKOPOCTH PEAKIMH, YCTAHOBJICHUS JIUMUTHPYIOLIEH cTaAuu U
MEXaHU3Ma U3y4aeMOU XUMUYECKON PEaKLIUH;

— HaBBIKAMU  COCTABJICHUS  TallbBAHMYECKUX  DJEMEHTOB  JUIs  Iefell  ompenesneHus
TEPMOJIMHAMHUYECKUX XaPaKTEPUCTUK U KOHCTAHT PAaBHOBECHS UCCIIEyEMOM PeakIuu;

—3HaHUSIMM OCHOBHBIX 3aKOHOB XHMHYECKOH KHHETUKH, BIIMSHUS pa3IM4YHBIX (AKTOPOB
(TemnepaTypbl, JaBJICHUS, KaTaJIU3aTOPa) HA CKOPOCTh XUMUYECKOH peaKIiH.

3. Kpartkoe coaep:xaHue TUCHMILIIHHBI

Pa3nea 1. XuMnueckass TepMOAMHAMMKA.

49



1.1. IlepBblii 3aKOH TEepMOAUMHAMHMKU. TEpMOAMHAMMUYECKHE CUCTEMBI U TEPMOJMHAMHUYECKHE
napaMeTpbl. DKCTEHCHUBHBIC U MHTCHCUBHBIE CBOMCTBA CUCTEMBI. TepMoanHaMUUYecKui mporecc. OyHKIHN
COCTOSAIHUS M (DYHKIMU TIpoliecca. BHYTpeHHsS SHEprusl U SHTAJIbIUS, X cBOHCTBa. Ternora u paboTa Kak
dbopMbl epenaun sueprun. Pabora pacimupenus rasa u nosesHasi padbora. @opMynupoBKHU MEPBOToO Havasa
TEPMOJIMHAMHUKH. B3aMMOCBS3b TEIUIOTHI, pabOThl M HM3MEHEHUS BHYTPEHHEH HHEPIUU B H30XOPHOM,
M300apHOM U M30TEPMHYECKOM Mpolieccax. TeroéMKOCTh BeIeCTBA — HM30XOpHas WM H300apHasd,
MoOJIsIpHasi, yAelbHas. TermoéMKOCTh UACANBHBIX I'a30B, B3aUMOCBA3b MOJSApHBIX TermnoéMkoctel Cp u Cy
UJeaNbHOTO ra3za. TemIo€éMKOCTh TBEPABIX BEIIECTB U KUIAKOCTEH. 3aBUCUMOCTH MOJISIPHOM HM300apHOM
TEIUIOEMKOCTH  BelIecTBa OT TEMIIEpaTypbl, HSMIUPUYECKHE YpaBHEHUs (CTEMEHHBIE pAIbl), UX
NPUMEHUMOCTh. 3akoH KyOoB JleGas, mpaBwio [lronmonra u Iltu. Cpenusisi u3obapHas TEIIOEMKOCTb
BElleCTBa B MHTEPBAJIC TeMIlepaTyp. TeMmeparypHasi 3aBUCUMOCTb MpHpalieHus dHTanbnuu semecta (Hr
— Ho) mpu mocrosstHHOM JaBieHUM ¢ Y4€ToM (a30BbIX NepexoaoB. TermoBol 3PQeKT XUMUYECKOTro
npouecca. OcHOBHOe cTaHAapTHoe cocTtosiHue. CTaHAapTHbIE SHTAIBIUKA OOpa30BaHUS M CTOPAaHUA
BemecTB. [Ipumenenue 3akonHa I'ecca ansi BBIYMCIIEHUS TEINIOBBIX 3()()EKTOB XMMUYECKUX U (DU3HKO-
XUMHUYECKHX TMpoieccoB. CBs3b TEIJIOBBIX 3PQPEKTOB MPH TOCTOSIHHOM 00beMe U MpHU IMOCTOSHHOM
JaBIIEHUH. 3aBHCHMOCTH TEIJIOBOTO 3(dekTa peakuuud OT Temreparypbl. BbIBog M aHanmu3 ypaBHEHUS
Kupxroda B nuddepenmansHoit popme. MuTerpupoBanue ypaBHeHust Kupxroda.

1.2. Bropoii 3akoH TepMoanHaMUKU. CaMONpPOU3BOJIBHBIE U HECAMOIIPOU3BOJIbHbBIE, O0OpaTUMbIE H
HeoOpaTHMble, paBHOBECHbIE (KBa3WCTAaTUUYECKHE) M HEPaBHOBECHBIC Mporecchl. PaboTa paBHOBECHOTO M
HEPAaBHOBECHOTI'0 IpoueccoB. POpMYyIUPOBKH BTOPOr0 Hayajla TEPMOJMHAMUKU. DHTPONMS KaK KpUTEpHUM
HaIIPaBJIEHHOCTH CaMOIPOU3BOJIBHBIX MPOLIECCOB U PABHOBECHS B U30JMPOBAHHBIX CUCTEMAX. 3ABUCUMOCTD
SHTPOIIMHU BEIECTBA OT MapaMEeTPOB COCTOSIHUA (TeMIEepaTyphl, NaBieHus, oobema). Pacuer m3aMeHeHHs
SHTPONMM B PA3JIMYHBIX MPOIECCaX, CBSA3AHHBIX C W3MEHEHUEM COCTOSIHUS MJCAIBHOIO rasa, a TaKXkKe
YUCTBIX TBEPIBIX WM KHUJIKHX BELIECTB. M3MeHEHHE SHTPONUU B MPOLECCE CMELIEHUS UCATBHBIX Ta30B.
N3menenune >HTponuu npu (a3oBeIX mepexonax. TemmoBas teopema Hepucra, mocrynar Ilnanka (Tperbe
Hayajgo TepMOAMHAMUKH). CTaTHUCTUUYECKas MHTEpPIpPETalus BTOPOro Hadajga TEPMOJUHAMHUKHU, YpABHEHHE
bonbsimana-Ilnanka. Berauciaenue aOCOMIOTHOW SHTPONMHMM BeHIecTBA. PacdeT M3MEHEHHS SHTPOIUU B
XUMHUYECKHX peaKIusaX INpH pa3iuyHbIX Temreparypax. OObenuHenHoe ypaBHenue | u Il 3akoHOB
TepMoanuHamMuKu. DHeprus ['enbmronsia u sHeprust ['m66ca kak KpUTEpUH HANpPaBICHHOCTH MPOLECCOB U
paBHOBECHS B 3aKpBIThIX CUCTEMaX. XapaKTepucTUYeckne (PyHKIMH. 3aBUCUMOCTb SHEPruH | enbpMronbua u
sHepruu ['mb6Oca OT mapamMeTpoB COCTOSHUSA. TemrepaTypHas 3aBUCMMOCTh sHepruum [ 'mbOca BemecTBa C
yuétoM (a3oBbix mepexonoB. Poxn dasoBoro mepexoma (mepBbldi, BTOpoii). YpaBueHus ['u66ca-
['enbmromnbiia. Pacder usMeHeHuit ctanaapTHBIX dHepruit [ m60ca u ['epMrospiia B XUMHUYECKUX PEaKITUIX
NP PA3IMYHBIX TEMIIEPATYpPaX.

CucremMbl NMEPEMEHHOIO0 COCTaBa. XUMHUYECKHM MOTEHIMAI KOMIIOHEHTa CUCTEMBI. 3aBUCUMOCTh
XMMHUYECKOIO IMOTEHLIMAjda OT AABJICHUS W TEMIEpPaTypbl. YCJIOBHUsS PAaBHOBECHS M CAMOIPOU3BOJIBHOTO
MIPOTEKaHUs Mpoliecca B CUCTEMaX IMEPEMEHHOIO COCTaBa.

1.3. Xumuueckoe paBHOBecHe. MarepuanbHbli OalaHC XUMHYECKOW pEakLuH, CTEeNeHb
IpeBpalleHys], XUMUYEcKasi IepeMEeHHas. Y paBHEHHE U30TEPMbl XUMHUYECKOW peakiuu (n3oTepMbl BanT-
lopda). Xumuueckoe CpoaCTBO. AHaNIM3 ypaBHEHHsS HW30TEPMBl JUISL ONPEACICHUS HAaIlpaBICHUS
CaMOIIPOU3BOJILHOTO TPOTEKAaHUs XHMHUYECKOM peakluH OT JaHHOTO HCXOAHOro (HEpPaBHOBECHOTO)
cocrosiHus. TepMoauHamMHuecKass KOHCTAHTa XUMHYECKOIO PABHOBECHUSI U HIMIMPUYECKUE KOHCTAHTBI
xumuueckoro paBHoBecHs (K, K¢, Ky, Kp), ypaBHEHUS UX CBSI3U 17151 peaklMK B UI€aTLHON Ta30BOM CMECH.
KoHcTanTel paBHOBecUS [UIsl TOMOTE€HHBIX M TETEPOI€HHBIX pPEAKUUi, HACAIBHBIX M HEUACAIbHBIX
pEakUMOHHBIX cUCTeM (Ha mpumepax). CMelleHne XMMUYECKOrOo pPaBHOBECHS MPH H3MEHEHUHU OOIIero
nasnenus (T = const) u mpu qo6aBieHNN B cucteMy nneptHoro rasza (T = const, P = const).

Bnusinue temmneparypbl Ha KOHCTaHTY XMMHUYECKOTO PaBHOBECHSI, YpaBHEHUSI U300apbl U M30XOPHI
XUMHUYECKON peakiuu. BrIBOJ, aHaIN3 U MHTErPUPOBAHUE HA3BaHHBIX YPAaBHEHUIN Ha IPUMEPE YpaBHEHUS
nu300apel. Pacuer cpenHero M HMCTUHHOTO TEIUIOBOrO 3¢ ¢eKTa XUMHYECKHX peakUuid W3 3aBUCUMOCTH
TEPMOJMHAMHYECKON KOHCTAHThl PAaBHOBECHUS OT TEMIIEpaTypbl. PacueT KOHCTaHT paBHOBECHUS XMMHUUYECKUX
peakuuii U3 CTaHAApPTHBIX TEPMOAMHAMUYECKUX (YHKIUN BeulecTB. BbluncieHHe KOHCTAaHT pPaBHOBECHS
XUMHUYECKHX pPEaKIUHA MO CIPaBOYHBIM JAaHHBIM O KOHCTaHTaX paBHOBECHS peakuuii 00pa3oBaHUS
COEIMHEHUH U3 MTPOCTHIX BEIIECTB.

Pa3nes 2. ®a3oBbie paBHOBeCHS B OJHOKOMIIOHEHTHBIX CHCTeMaxX
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2.1. ®a3oBble nepexosl U (azoBas guarpaMMa COCTOSHUS U OJJHOKOMIIOHEHTHBIX cucteM. Da3za,
KOMITOHEHT, YHCIIO cTerneHe cBoOoapl. [IpaBmno a3 I'mb66ca. [Ipumenenune mpaBuna ¢az ['mbbOca mis
aHanmm3a  (a3oBBIX  paBHOBECH B  OJHOKOMIIOHEHTHBIX  cHcTeMax. Jluarpamma  CcOCTOSIHHSA
OJIHOKOMIIOHEHTHOM cUCTeMbl, e€ (a30BbIe MOJIS, JINHUU U TPOIHBIE TOUKH, BBIPaXAIOIIHEe COOTBETCTBEHHO
onHo(daszHoe, aByx(dazHoe u TpexdaszHoe paBHOBecus. HacblmeHHBIH map, TeMnepaTypHas 3aBUCHMOCTD
JaBJICHMsI HachIlleHHOTO Mapa. Kputuueckas Touka, KpUTUYECKOE COCTOSTHUE BEIECTBA, €T0 OCOOCHHOCTH.
BriBoa u ananu3 ypaBHeHus Knanelipona. 3aBUCHUMOCTb TEMIEPATYpPhI IJIaBICHUS OT BHEUIHETO JaBJICHMUS,
UHTETpUpoBaHue ypaBHeHusi KiameiipoHa 1 paBHOBecHsI TBEpAOE TENO - KUAKOCTb. PaBHOBecHs ¢
razoBoi (a3oii, ypaBHenne Knaneiipona-Kmaysuyca, BRIBOJ U MHTETPUPOBAHUE YPABHEHHUsI IS OMHUCAHMS
JUHUHN UCTIApSHHSI U CyOIMMAIINH, UCTIONIb3yeMbIe fomyineHus. OnpeseneHne KOOpANHAT TPOHHOM TOUKH.

2.2. Onpenenenue TepMoauHaMUUYeCKHX (YHKIHMA mporecca (a3zoBoro mepexoma. Ilpumenenue
ypaBHeHus Knaneiipona-Kmaysuyca st pacuera u3MeHEHUST TEPMOIMHAMUYECKIX (QYHKIUH Mpu Pa3zoBBIX
MpeBpalleHUsIX. B3auMOCBS3b HHTANBNMI IUIABJICHUS, WMCHAPEHHUS U BO3TOHKM B TPOWHOW TOYKE.
OMnupudeckoe npasuio TpyToHa.

Pazgen 3. TepmoagunamMuveckasi TeOpUsi pacTBOPOB.

3.1. OcHOBBI TepMOOUHAMUKH pacTBOpoB. IlaprmanbHpie MonbHBIE BenMuyuHBL. Kitaccudukarmm
pactBopos. [lapiinansHbie MOJISIpHBIC BEeIWYUHBL. Y paBHEeHHs | nO0ca-/{torema (BbIBOA 1 aHamu3). MeTobl
orpesieNieH s MapIHalbHBIX MOJIIPHBIX BEJTHYHUH (METOJI KacaTeIbHBIX U METOJl OTPE3KOB). OTHOCUTEILHBIC
napuuagbHble MOJISIPHBIE BEIHUMHBI (TTapluaibHble MOJIAPHBbIE (YHKIIMU CMeEIIeHus). TepMoauHaMUuecKue
(GYHKINU CMEUICHHUS.

3.2. TepMOOWHAMHYECKOE OINHUCAHUE HICATBbHBIX W HEHWACAIbHBIX pacTBOpoB. HueaibHbie
(coBeplICHHBIE)  pacTBOpPBHL. ~ XMMHUYECKHH  TMOTEHLUMA]  KOMIIOHEHTa  HJCaJbHOTO  pacTBOpa.
Tepmonuuamuueckue GyHKIIMM CMEIICHHS JJIS HIeabHBIX pacTBOPOB. PaBHOBecue "uicalbHBIA PacTBOP-
nap", 3akoH Payns, rpaduueckas mHTeprperanus 3akoHa Payns. [IpenenbHo paz0aBieHHBIE PacTBOPHI,
3akoH ['eHpH. YpaBHEHHME XHUMHUYECKOrO MOTEHIMana IJii PACTBOPUTENS M PACTBOPEHHOI'O BEIIECTBA.
HeuneanbHblie (peanbHbIe) paCTBOPHI, TIOJIOKUTEIHHBIC i OTPUIIATEIIBHBIE OTKIOHEHUS OT HIaThbHOCTH (OT
3akoHa Payns). CrangapTHble COCTOSIHMSI KOMIIOHEHTOB pacTBopa. CHUMMETpHUYHas M HECHUMMETpHYHas
CUCTEMBI CpaBHEHHs. PacueT akTUBHOCTEW W PAMOHATBHBIX KOA()(PHUIIMEHTOB aKTUBHOCTH KOMIIOHEHTOB
pactBopa. TepmoauHamuueckue GYHKIUM CMEHIEHHs] [UIS HEWAeadbHBIX pPacTBOPOB. 3aBHCHUMOCTh
AKTUBHOCTH U KO3((DUIIMEHTA AKTUBHOCTH KOMITIOHEHTA OT TEMIIEPATYPhI U JJABICHHUS.

3.3. KomnmuraTuBHble CBOWCTBa pa30aBICHHBIX PAaCTBOPOB HEJIETYYMX BEHIECTB B JIETY4YeM
pactBopuTene. KomnuraTuBHBIE CBOWCTBA pPa30aBIICHHBIX pPACTBOPOB HENETYYHMX BEIIECTB B JIETYUUX
pacTBOpuUTENIX (IMOHMKEHUE JTaBJICHUS HACBIIIEHHOTO Mapa pacTBOPUTENS HaJl paCTBOPOM IO CPAaBHEHHUIO C
YUCTBIM PACTBOPUTEIIEM, MOBBIIICHUE TEMIIEpaTyphbl Hayala KUMCHUS W MOHUKEHUE TeMIepaTypbl Haudajaa
OTBEpJIeBaHUs paCTBOPOB, OCMOTHUYECKOE J1aBlieHUE). DOYUTHOCKONMUYecKass 1 KpUOCKOIMYECKast KOHCTAHThI
pactBopuTensi. BbIBOJ ypaBHEHHsI, CBSI3bIBAIOILIETO IMOHWKEHHUE TEMIEpaTyphl Hayaia OTBEpACBaHUS C
KOHIIEHTpanue pactBopa. OcMoc, OCMOTHYECKOE JaBjieHHE, oOpaTHBIM ocmoc. Mcmonbs3oBaHue
KOJUIMTaTUBHBIX CBOMCTB JJIsi OINPEIECICHUS MOJIIPHOM MacChl, CTENEHU AMCCOLUMALMH WU CTEICHHU
accolraluy PaCTBOPEHHOTO BEIIECTBA.

Pa3nen 4. ®a3oBbie paBHOBeCHSI B MHOTOKOMIIOHEHTHBIX CHCTEMAaX.

4.1. PaBHOBecHE <CKHAKHH pacTBOp - HACBIMIEHHBIA Map» B JBYXKOMIIOHEHTHBIX CHCTEMaX.
JuarpaMMbl «IaBJIE€HUE-COCTABY, «TEMIIEPATypPa-COCTaBy», «COCTaB Mapa-COCTaB KUJIKOCTI» JJI UACATbHBIX
U HeuAeadbHBIX pacTBOpoB. [Ipumenenue mpaBmia (a3 K uccienoBaHHIO AuarpamMM. 3akoHbl ['nbO6ca-
KonoBanosa. Aseorpomnusi, TEpPMOAMHAMHYECKOE YCIOBUE TOUKM azeoTpomna. [IpaBuio peruara. dusuko-
XUMHYECKHE OCHOBBI pa3/IelIeHUs JKUIKUX CMecel METoJaMH MEPErOHKU U PeKTHU(PUKAILIUH.

4.2. PaBHOBecuE («KHMJIKOCTb-TBEPJOE» B JABYXKOMIIOHEHTHBIX CHCTEMax. TepMUYECKHil aHaIu3,
KpUBbIE OXJIQXJCHUS, MOCTPOCHHUE JUarpamMmbl IUIABKOCTH 10 KPHUBBIM oxJaxaeHus. Cucremsl c
OTPaHUYEHHOW M HEOrpaHMYEHHOH PacTBOPUMOCTHIO KOMIIOHEHTOB B TBEPIOM COCTOSHUHU. M3omopdusm.
Tunsl TBepabIX pacTBOpOB. JlMarpamMMbl IUIABKOCTH HM30MOPGHO KPUCTAITU3YIOIIMXCS BEIIECTB.
JlnarpamMmbl IJIaBKOCTH CUCTEM C OTPAaHUYEHHON pacTBOPUMOCTBIO B TBEPJIOM COCTOSSHUU. DBTEKTHUECKOE U
nepuTekTuueckoe paBHOBecus. OrmpenereHHe CcOCTaBa ABTEKTUYECKOM  JKUAKOCTH MOCTPOCHHUEM
tpeyronpHuka Tammana. [lpumenenne npasuna ¢a3 ['n60ca k ucciaenoBannio (Ha3oBbIX PaBHOBECHIA.

Pa3zgen S. PacTBOpbBI 3J1€eKTPOJIUTOB.
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5.1 PacTBOpBI 3J€KTPOIUTOB B CTaTUYECKHX YCIOBUAX. T€pMOAMHAMMUYECKOE OIMCAHHME CBOMCTB
pPacTBOPOB AJIEKTPOJIIUTOB. AKTUBHOCTH U KO3 (UIIMEHTHl aKTUBHOCTHU 3JIEKTPOJIUTa U UOHOB B PacTBOPE,
cpenHue WMOHHBIE KO3(PPUIMEHTH akTUBHOCTU. CBsI3b AKTUBHOCTH DJIEKTPOJIUTA CO CpPEIHEH HOHHOM
aKTUBHOCTBIO M KOHIIEHTpauueu anektponuta. MonHas cuia pactBopa. [IpaBuino nonHo# cuiibl. OCHOBHBIE
MOJIOKEHUS DIIEKTPOCTATUUECKOM TEOPUM CHUIIBHBIX 3JeKTposnuToB Jlebas-Xiokkens. [IpenenpHpiii 3aKoH
Jebas-X10KKemnss, BTOpPOE H TpEeThe TMNPUOMIKEHHS TEOpHH, Tpaduueckoe TMPEACTaBICHUE OSTHUX
3aBUCUMOCTEH.

5.2. PacTBOpBI 2JIEKTPOJIMTOB B AMHAMHUYECKUX ycloBHAX. [IpoBonHuku snexktpudeckoro Toka I u II
poaa, MOHHAs M AJIEKTPOHHAS MPOBOJUMOCTB. Y IE€NbHAs, MOJIAPHAas W SKBHUBAJICHTHASl AJIEKTPUYECKHE
MPOBOJIMMOCTH, B3aUMOCBSA3b MEXJYy HUMH. 3aBHUCUMOCTb VYAECIbHOM M MOJIIPHOM 3JIEKTPUUYECKOM
MIPOBOJIMMOCTEN OT KOHLEHTpALUU, TEMIIEpaTypbl U NPUPOAbl pacTBOpUTENs. CKOPOCTh U MOABUKHOCTH
(aOcomoTHAsE CKOPOCTh JIBMIKEHUSI) MOHOB. 3aKOH HE3aBHUCHMOTO JIBIDKEHUS MOHOB (3akoH Konbpayima).
[IpenenbHbIE MOJSIPHBIE 3JIEKTPONPOBOIHOCTH MOHOB. DcTadeTHBIM MEXaHHW3M IEepeHoca 3JIEKTPUYECTBa
MOHAMU TUJPOKCOHUS U TUApoKcuia. Yucna mepeHoca MOHOB. DJIEKTPONPOBOAHOCTh PACTBOPOB CHIIBHBIX
3JIEKTPOJIUTOB, ypaBHEHHE KOpHs KBaapaTHoro (ypaBHeHue Konbpayma). [IpumeHenune Teopuu CUIbHBIX
AJIEKTPOJIUTOB TSI OOBACHEHHS D3JICKTPOPOPETUUECKOTO M PEIAKCAMOHHOTO 3()(EKTOB CHIKEHHS
3JIEKTPONPOBOIHOCTU. BiusgHME mojel BHICOKOM HANPSKEHHOCTH U BBICOKON 4YaCTOTHI MEPEMEHHOIO TOKa
Ha 3JIEKTPOIPOBOJIHOCTH PacTBOPOB. METOIMKHN M3MEPEHUSI 3IEKTPOIIPOBOAHOCTH. KOHAyKTOMETpHUECKOe
orpeziesieHue CTENEeHU U KOHCTAaHThl JUCCOLMAIUH CJIa0BIX AJIEKTPOJIUTOB, TEIJIOTHI, SHTPOIUU U SHEPTUU
I'u606ca mporecca ArCCOUAIIIHN, PACTBOPUMOCTH MATIOPACTBOPUMBIX COSTHHECHUN.

Pazgen 6. JiekTpoxuMuyeckue cucTeMbl (Lemnu).

6.1 DIC u dMeKTPOAHBIE TMOTEHIUANBI. DIEKTPOXHUMHUYECKHUE CUCTEMBI (1ienu). Bo3HHKHOBEHHE
CKayka TOTEHIMaja Ha TpaHulle pasnaena npoBoaHukoB I u Il poma. JIBOWHON SJIEKTPUYECKHIl CIIOH.
DNEKTPOXUMHUYECKH TMOTEHIMAJN, TalbBaHU-TIOTeHIHal. OOpaTuMble JJIEKTPOABI H  OOpaTUMBIC
JNEKTPOXUMHUYECKHE HENH (3JIEMEHTHI). DIEeKTPOJIBIKYIAS CUJIa TaIbBAHUYECKOTO 3JIEMEHTA, YCJIOBHBIM
JIEKTPOJHBIN NOTeHIMan (MOoTeHuHan B BogopoaHoil mikaine). Cesa3zp OJIC ranpBaHMYECKOW LENU C
3JIEKTPOIHBIMU TToTeHIHaIaMu. [IpaBuiio 3nakoB 3/[C 1 371eKTpOAHBIX MOTEHIMAIOB. TepMoInHaMuyecKas
TEOpHs TaIbBAaHWYECKUX sIBIICHUM. BbiBoA M aHanu3 ypaBHeHuss HepHCTa, BbIpa)karollero 3aBUCUMOCTh
OJIC ranbBaHUYECKOTO HJIEMEHTAa OT AaKTUBHOCTEH KOMIIOHEHTOB AJIEKTPOJHOW peakiuu. YpaBHECHHE
I'u606ca-I'enpMromnba A SACKTPOXUMHUECKUX cucTeM. 3aBucuMocTh DJIC raapbBaHUYECKOTO 3JIEMEHTa OT
temneparypbl. Kimaccuduxaius 351eKTpo10B: 3IEKTPOAbI IEPBOTO U BTOPOTO POJia, ra30Bbie, OKUCIUTEIBHO-
BOCCTaHOBUTEIbHBIC. YpaBHeHHe HepHcTa /uisi mOTeHIMAalIa 31eKTPOI0B BCEX BUJIOB.

6.2. l'anmpBaHMuYecKHME€  HJIEMEHTHl.  THIBI  TAJbBAaHUYECKUX  DIIEMEHTOB:  XMMHYECKHE,
KOHIICHTPALMOHHBIE, ¢ TIepeHocoM, 0e3 mepeHoca. Aud@y3noHHbII MOTEHINA, MEXaHU3M BO3HUKHOBEHHS
W METOJIBl €ro YycTpaHeHHWs (CBeJeHUsS K MHUHHUMaJIbHOW BenuwduHe). Meroauwka wusmepenus 2JIC u
AJNIEKTPOJIHBIX TOTEHIHAIOB. [IpuMeHeHHe NOTEHLHMOMETPUU MJis ONPEACNICHUs] TEPMOJUHAMUYECKUX
XapaKTEPUCTUK XUMHUYECKHUX PEAKUUM, MPOTEKAIIMX B TaJbBAHMYECKON L€, KOHCTAHT XMMHYECKOTO
paBHOBECHS, aKTUBHOCTEH M KOI(PPHUIIMEHTOB aKTHUBHOCTH JJIEKTPOIUTOB, pH pacTBOpOB, MpowW3BeICHUS
PacTBOPUMOCTH MAJIOPACTBOPUMBIX COCIMHEHHIM. XMMUYECKUE UCTOYHHUKH TOKA.

Pa3zgen 7. XuMnuyeckasi KHHETHKA.

7.1. @opManbHas KMHETHKA. TepMoauHaMHYecKas BO3MOXHOCTb IIpoOLecca M €ro IpaKTHYecKas
(kuHeTHuYeckas) ocymiecTBUMOCTh. Ilpenmer u 3amaun xumMudeckoi KUHETHKH. OCHOBHBIE TOHSATHUS
(dopManbHON KMHETUKU: CKOPOCTh XMMHMUYECKOW pEaKIMH, MOJEKYISIPHOCTh, YACTHBIA M OOIIMK MOPSIOK.
OCHOBHOM TOCTYJIAT XMUMHUYECKOW KHHETHUKH, KHHETHYECKOE ypaBHEHHE CKOpPOCTH peakiuu. KoHcraHTa
CKOPOCTH XMMHUYECKOH pEeaklU{, pa3MEPHOCTbh KOHCTAHTHI CKOPOCTU. METOIbl ONpeeseHuss CKOpocTen
xummuueckux peakuuil. [Ipocteie (aeMeHTapHble) U CcI0XKHBIe peakiuu. Kunetnka npocTsix U GopmaabHO
IPOCTBIX OJHOCTOPOHHUX TOMOIEHHBIX peakuuil. Peakuuu nepBoro, BTOPOrO M TPETHErO IMOPSIIKOB.
Huddepennmanpras u uHTErpagbHas GOpMbl KHHETUUECKUX YpaBHEHUM, KHHETHYECKUE KpuBhIe. JInHneliHoe
IIPEJICTaBICHUE KUHETUYECKMX KPUBBIX JJI PEaKLUMH pPAa3IMYHBIX TMOPSIAKOB. Bpems mosynpeBpalieHus.
Peakuuu nyneBoro nopsiaka. Meton u3ositka (n3onsauun) OcTBanbpia ONpeaesieHNs YaCTHBIX MOPSAIKOB MO
COOTBETCTBYIOLIIEMY peareHTy. [luddepeHnuanbable ¥ HHTETPAIbHBIE METOJbl OINpPENEICHUs MOopsaKa
peakiuu. Pasznuune KOHUEHTPAlMOHHOIO W BpPEeMEHHOro mnopsakoB. CnoxHbele peakuuu. IIpuHuun
HE3aBUCHMOT'O TPOTEKAaHUs 3JEMEHTapHBIX peakiuil. OOpaTuMble M TMapajulelbHbIE PEAKIMHU IEPBOTO
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nopsiaka. luddepeHnuanbaple ypaBHEHUs, ONMKUCHIBAIONINE CKOPOCTH 3TUX PEAKLUH, UX WHTETPUPOBAHUE.
Kunetnueckue KpuBBIE I KaXIOro M3 pearupyrommx BeniecTB. I[locnenoBarenpHble peakuuu 1-ro
nopsiaka. Cucrema auddepeHIUanbHbIX ypaBHEHHUH, OMMCHIBAIOIIUX KWHETHKY IOCIEI0BaTEIbHBIX
peakuuii. KuHetnueckue ypaBHEHMS M KUHETUYECKHE KPHUBBIE Ui BCEX YYAaCTHHKOB peakuuu. Bpems
JOCTUKEHUS! MAKCUMAaJIbHOM KOHLEHTpPAllUM MPOMEKYTOYHOIO BEHIECTBA. 3aBHCHUMOCTb MAaKCHUMAaJIbHOM
KOHLIGHTPAllUd MPOMEXYTOYHOIO BELIECTBA OT COOTHOLICHMS KOHCTAHT CKOPOCTEH OTAENBbHBIX CTaJHil
IIOCJIEIOBATEIbHON peakuuu. [IpuHIUI IMMUTUPYIOIIEN CTaIUH IIOCIIEI0BATEIbHON XUMUYECKON PEaKIUU.
CranuoHapHbId  pEKUM TPOTEKAHUS MOCIEIOBATENbHBIX peakuuil. MeToa  KBa3HCTallMOHAPHBIX
KOHIIEHTpalui, oOjacTb NpuMeHeHus. BnusHue TemmepaTypbl Ha CKOPOCTh XHMHUYECKON peakiui,
npubimkenHoe npaswio Baurt-I'odda. YpaBHenue Appenuyca B auddepeHIHaabHON U UHTErpabHOM
dopme. DddexTuBHas sSHEprus aKTHUBALMK M NPEIIKCIOHEHIHUAIbHBIA MHOXHUTENIb, METOIBl HX
OIpEAENIEHUS U3 IKCIIEPUMEHTAIbHBIX TAHHBIX.

7.2. Teopun xuMudecko KMHETHKHU. Teopust akTuBHBIX (OnHapHBIX) coyaapenuit (TAC). CkopocTh
peakUMy KaK YHWCJIO CTOJIKHOBEHHMH AaKTHBHBIX MOJIEKYJ] B €QuHUIy BpeMeHU. KoHcTaHTa CKOpOCTH
OuMoOJeKynspHOH peakuuu. OUMUECKH CMBICT MPEIdKCIOHEHIIMAIBHOTO MHOXKHUTENIS U JHEPruu
aKTUBAIMM B paMKaX TEOPHH aKTUBHBIX coynapeHuil. Crepudeckuii (pakTop, HEOOXOIUMOCTh €TO BBEICHHS
B KHHETHYECKOE YypaBHEHHME peakuuu. JIOCTOMHCTBA M HENOCTAaTKM TEOPUM AaKTHUBHBIX COYIApEHHM.
MexaHu3M MOHOMOJIEKYJISIPHBIX Ta30BbIX peakuuili B pamkax TAC, cxema Jlunpemana. McrtonkoBaHue
IPUYMH H3MEHEHHs IOps/Ka MOHOMOJIEKYJSIDHOM pEakUuu TNpH HU3MEHEHUW JaBJICHHS. Teopus
nepexoqHoro cocrosinus (akruBupoBaHHoro komruiekca) (TIIC wiu TAK). OcuoBublie nonoxenusi TIIC,
KMHETHYeCKass cxema peakuuu. I[IoBepXHOCTh NMOTEHUMATBHOM SHEPruUM, KOOpAWHATA pPEaKUUH, NYyTh
peakuuu. AKTUBHPOBAHHBIN KOMIUIEKC U €r0 CBOWCTBA, UICTUHHASI dHEprus akTubauuu. CKOPOCTh peaKkIuK —
CKOPOCTh pacmajia aKTUBHPOBAHHOIO KOMIUIEKCAa (CKOPOCTb €ro MPOXOXKIEHHUS uepe3 IMOTEHIMATbHBIN
Oaprep). Kasurepmoaunamuueckass ¢opma ypaBHeHuss TIIC, sHTamenmuss M SHTPOINUS aKTHBALUH,
TPAaHCMHUCCHUOHHBIN KO3 duimenT. CBsA3b SHTATBIINUA AKTHBAIMU C d(PPEKTHBHON (IKCIIEPUMEHTAIBHOMN)
SHEpPruer aKTUBALUU.

7.3. @OTOXUMHUYECKUE U LEMHbIC peakiuu. POTOXUMUYECKUE PEAKLIMH, EPBUYHBIE U BTOPUYHBIE
doroxumuueckue mpouecchl. Dotomucconmanus u QGoronmus. Dorodusuueckue (J1e3aKTUBAIMOHHEIC)
MPOIIECCHl MPHU TOTJIOMICHUH U3ydeHus. 3akoHbl (portoxumun: ['porryca-Jlpenepa u DitHmreitna-I1Tapka.
KBanroBblii Beixon. KuHeTHka mporeccoB, MPOUCXOMANIMX C ydacTueM (OTOBO3OYKICHHBIX MOJEKYII.
CencubmmzaTtopbl, CeHCHOMIM3UpoBaHHbIe (oTOXUMUYECKUE peakiuu. OCHOBHBIC pa3IUyUs PEAKIHHA C
(OTOXUMHUECKUM U TEPMHUYECKUM HHHUIMHpoBaHUeM. doToxmMmuyeckue mpoueccsl B arMmocdepe,
dotocuntes. llemnasie peakiuu. [IpumMepsl peakiuii, MPOTEKAIOIINX M0 EMTHOMY MexaHu3My. OcoOeHHOCTH
¥ OCHOBHBIC CTa/IU LIETTHBIX peakunii. MexaHu3Mbl 3apOKACHUs, Pa3BUTHA U 00pbIBa Lenei. JIMHelHbli u
KBaJpaTUYHBIN OOpBIB Iemeil. 3BeHO Iienu, JyMHa 1renu. Hepa3BeTBIEHHbIE M pPa3BETBICHHBIC IICTTHBIC
peakunu. KuHeTnka Hepa3BEeTBIEHHBIX LENHBIX peakuuid. CTaauu pa3BETBICHHOM LIEMHON peakluu.
BepostHocTh 00pbiBa M pa3BeTBICHHS LieNU. Pa3BuTue pa3BETBICHHBIX LEMHBIX peaklUuid BO BpEMEHH,
CTallMOHAPHBIM U HECTALIMOHAPHBIM PEKUMBI TeUeHMs peakuuu. IIpeneibHble sBICHHUS B Pa3BETBIEHHBIX
peakmusax. HwkHMI W BepXHHMA mpenaensl BOCIDIaMEHEHHWs (B3phIBa) IemHOW peakiuu. [lomyoctpoB
BOCIJIAMEHEHUS.

Pazgen 8. KaTanus.

I'oMoreHHbIN U reTeporeHHbIi Katanus3. ABTokatanus. OCHOBHBIE 3aKOHOMEPHOCTH KAaTaTUTHUECKUX
peakuuil. BiusHue karanuzaropa Ha TEPMOJAMHAMHYECKUE U KUHETUYECKHE XAPAKTEPUCTUKU XUMUYECKHUX
peakuuid.  CeleKTMBHOCTh  J€HCTBUS  KaTanu3aropa. Kartaiutudeckas  aKTMBHOCTb,  yJ€JIbHas
KATAJINTUYECKAsl aKTUBHOCTh. [ 'OMOreHHbIl Katanu3. CIUTHBIA U pa3IeiabHbIi MEXaHU3Mbl KaTaTUTHYECKUX
peakIuii, >HEepPreTHYecKue auarpaMMbl B3aUMOJCHCTBHS pEareHToB C Karajguzatopom. OOummii u
cnenupuYecKuii  KUCIOTHO-OCHOBHBIM  KaTanu3. OQ¢eKkTuBHAas KOHCTAaHTa CKOPOCTH  PEaKIuH,
KaTaJIu3upyeMON BELIECTBAMU C KUCIOTHO-OCHOBHBIMH CBOMCTBaMHU. KaTanuTuueckne KOHCTaHThl CKOPOCTH
peakuuu. ['ereporenHbiil kKarain3. CKOPOCTh TE€TEPOr€HHO-KAaTATUTUYECKON peakuu. THUIbl reTepOTreHHbIX
KaTaJIn3aTOpOB. 3aKOH JEHCTBYIOIIMX NoBepXxHOcTeH. Poib amcopbuuMu B TeTepOreHHOM IpoIiecce.
KuneTnka TeTepOreHHO-KAaTAIUTHUECKUX pEeaklui, He JUMUTHpYeMbiX nuddys3ueir. OTtpapiieHue
KaTaJIu3aTOpOB.
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4. O0beM y4eOHOM JUCHHIINHBI

C
Bcero MECTP
. 5 6
Bun yuebHoOM paboThI A A A
3E Kal. 3E Kal. 3E Kal.
9. 9. 9.
O611ast TpyA0€MKOCTh AUCHUTIIHHBI 14 504 7 252 7 252
KonrTakTHas padora — ayiuTOpHbBIE 5,34 192 2,67 96 2,67 96
3aHATHSA:
Jlexuuun 1,78 64 0,89 32 0,89 32
[Tpaxtrueckue 3ansatus (113) 1,78 64 0,89 32 0,89 32
Jlabopartopnsie padoTsr (JIP) 1,78 64 0,89 32 0,89 32
CamocrosiTesbHasi padora 240 2,33 120 2,33 120
[ToaroroBka k 1a00opaTOpHBIM paboTam 120 60 60
KonraktHas camocrositenbHas pabota 4,66 - 333 - 333 -
CaMocTosTenbHOE N3yUEHUE Pa3/IesioB 120 60 60
JUCIUTLTAHBI
Buabl koHTpOJIA:
JK3aMeH 2 72 1 36 1 36
KonTaktHas paboTa — MpOMEKyTOYHAS 0.8 04 04
arTecTaius 2 1 1
[ToaroroBka Kk sK3aMeHy 71,2 35,6 35,6
Bua uTOoroBoro KOHTpoJIs: IK3aMeH IK3aMeH
C
Bcero MECTP
. 5 6
Bun yuebHoit paboTbl A A A
3E CTp. 3E CTp. 3E CTp.
9. 9. 9.

OO6m1ast TpyI0EMKOCTh TUCIUILIUHBI 14 378 7 189 7 189
KonrakTHas padora — ayiuTopHbIE 5,34 144 2,67 7 2,67 7
3aHATHSA:
Jlexuumn 1,78 48 0,89 24 0,89 24
[Tpaktrueckue 3ansatus (113) 1,78 48 0,89 24 0,89 24
Jlabopartopusie padoTs (JIP) 1,78 48 0,89 24 0,89 24
CamocrosiTesibHas padoTa 180 3,33 90 3,33 90
[ToaroroBka k 1abopaTopHbIM paboTam 90 45 45
KoHnrtakTHas camocTosTenbHas pabora 4,66 - 113 - 133 -
CaMocTosTenbHOE N3yUEHUE Pa3/IesioB 90 45 45
JUCIUILTAHBI
Buabl koHTpOJIA:
JK3aMeH 2 54 1 27 1 27
KonTaktHas paboTa — MpOMEKyTOYHAS 0.6 03 03
aTTecTanus 2 1 1
[ToaroroBka Kk sK3aMeHy 53,4 26,7 26,7
Bua uToroBoro KOHTpoJIs: IK3aMeH IK3aMeH
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AHHOTaNUA padoyell MPOrpaMMbl JUCHUINJIMHBI
«Kojmonanasi XuMus»

1 eap aMCOMIUVIMHBI — TpHOOpeTeHHE oOydJaromuMucs Oa30BBIX 3HAHUW B 00JacCTH
TEPMOJMHAMUKH MOBEPXHOCTHBIX SIBIICHUM M CBOMCTB JUCHEPCHBIX CUCTEM M MOJYYEHHE YMEHHUU B 4acTH
WCIIOJIb30BAaHUS 3TUX 3HAHWW NpPU HCCIECIOBAHWU, NPOECKTUPOBAHMM W CO3JAHUU PEAIBHBIX CHCTEM,
SIBJISTFOIIUXCS B OOJIBIIMHCTBE CITy4aeB JUCTICPCHBIMH.

2 B pe3yabTaTe u3yuyeHHUs JUCUMILIMHBI 00y4AIOIIMIACH 10JIKEH:

Obaaoams cleqyomUMU KOMIOETSHIMSIMA U UHANKATOPAMH UX JOCTUKECHUS:

OIlIK-1.4, OIIK-1.8, OIIK-1.11.

3namo:

- IPU3HAKH OOBEKTOB KOJJIOWTHON XUMHUH U MX KIaCCU(PHUKAIHIO.

- OCHOBHBIE MOHSTHS M COOTHOUIEHHS] TEPMOJMHAMUKN MMOBEPXHOCTHBIX SBJICHUHN (TEpMOJMHAMUKA
MOBEPXHOCTHOTO  CJIOSI;  aAre3usi, CMauuBaHUE W  PACTEKaHWE KUIKOCTEH; JTUCHEPCHOCTh U
TEPMOJIMHAMHYECKHE CBOMCTBA TEJ; aACOPOIINS Ta30B U apoB, aacOpOINs U3 paCTBOPOB).

- OCHOBHBIE TeopuH (pU3NIEeCKON aacopOuu.

- OCHOBHBIC TIPEJCTABICHUS O CTPOCHHM JIBOMHOTO JJIEKTPUYECKOrO  CJIOS;  MPUPOLY
ANEKTPOKUHETUYECKOTO MOTEHIMAIa; OCHOBHBIE JIEKTPOKUHETUUECKUE SBIICHMUSL.

- ycioBua TnpuMeHUMOcTH 3akoHa (Crokca; 3akoH OWHIITEMHA —  (CMOJIyXOBCKOTIO,
TUIIcOMeTpruecKoe ypaBHeHue Jlamnaca.

- TpUPOAY CEAMMEHTAIIMOHHON W arperaTMBHOM YCTOMYMBOCTH, OCHOBHBIE CBOWMCTBAa pPAacTBOPOB
ITAB kak 1MO(QUIBHBIX CUCTEM; OCHOBHBIE nosioxkeHust Teopun JJIDO; npuuuHbl 1 0COOEHHOCTH OBICTPO
Y MEIIJICHHOM KOaryJsinuu, KOHIIEHTPAMOHHON U HEUTPATU3AIMOHHOW KOATyJISLIHH.

- TUIMBI CTPYKTYP, BOSHUKAIOUINE B TUCIEPCHBIX CHCTEMaX, MPUYNHBI U YCJIOBUS MX OOpPa30BaHUS;
KJIaCCU(UKALIMIO TUCTIEPCHBIX CUCTEM I10 UX PEOJIOIMYECKUM CBOMCTBaM.

Ymemns:

- paccUuTHIBaTh NapaMeTPbl, KOTOPBIMU XapaKTEPU3YIOT JUCIEPCHOCTb.

- TMPOBOAUTH pPacyeThl C HUCIOJb30BAHUEM OCHOBHBIX COOTHOIIEHUH  TEPMOJUHAMUKHU
MTOBEPXHOCTHBIX SIBJICHUI.

- pacCUUTHIBaTh OCHOBHBIEC XapaKTEPUCTUKU MMOPUCTON CTPYKTYPHL

- paccuUuThIBaTh BEJIWYUHY SJIEKTPOKMHETHYECKOTO MOTEHIMAla MO JAaHHBIM JJIEKTpoocMoOca M
anekTpodopesa.

- paccuuThIBaTh HUHTETPAIbHYI0 M JuddepeHINalbHyI0 KpUBBIE paclpeleieHus] YacThll o
pa3zMepam.

- pacCUUTHIBaTh U aHAIM3UPOBATh NOTEHIMAIbHBIE KPUBBIE TAPHOTO B3aMMOICHCTBUS YACTHIL

- pacCUUTHIBaTh U U3MEPATDH BSI3KOCTh IUCTIEPCHBIX CUCTEM.

Braoemy:

- IPEJICTABICHUSIMH O POJIU MOBEPXHOCTHBIX SIBJICHUM U JUCHIEPCHBIX CUCTEM B TEXHUKE U MPUPO/IE.

- METOJAaMU U3MEPEHMS TOBEPXHOCTHOTO HATSKEHUS, KPA€BOT'O yria.

- 3HAHUSAMH O METOJIaX U3MEPEHUS aICOPOIUU U YICTbHOU MOBEPXHOCTH.

- 3HAHUSIMU 00 YCJIOBHUAX MPUMEHUMOCTH ypaBHeHUs [ enbMrosbiia — CMOITyXOBCKOTO;

- METOJIaMU OTPEIETICHUS FIEKTPOKUHETUYECKOTO MOTEHIMANA.

- METOJIOM CEIMMEHTAIMOHHOTO aHAJIN3a.

- METOJIaMU OTIpeeNICHUs] KpUTHUECKON KOHIICHTPAIIMH MHIIEIUI000pa30BaHMS;

- METOJaMU UCCIIEA0BaHUS KUHETUKN KOAryJISILHH.

- METOJJaMU U3MEPEHHUS U aHAJIW3a KPUBBIX TEUCHUS.

3 Kpartkoe coaep:xaHue JUCUMILIHHbBI

Pazmen 1. IlpenMer u mpu3HaKd OOBEKTOB KOJUTOWAHOW xumuu. KommougHas XuMHUs - HayKa O
MIOBEPXHOCTHBIX SIBIICHUAX M JUCHEPCHBIX cucTeMaX. OCHOBHBIE IMOBEPXHOCTHBIE SIBICHUS: aAre3uss U
CMaYMBaHHE, KalWJUIAPHOCTh, aJCOPOIMs, DIEKTPUYECKHE SIBICHUS Ha MOBEPXHOCTSX U Jp. OCHOBHBIC
NPU3HAKK JHMCHEPCHBIX CHCTEM - TE€TEPOr€HHOCTb M JIUCIEPCHOCTh; IOBEPXHOCTHAs DHEPIUs;
KOJIMYECTBEHHBIC XapaKTEPUCTUKH JaucrnepcHocTH. Kimaccudukarms TuCHEpCHBIX CHCTEM IO arperaTHoMy
COCTOSTHUIO JucriepcHOM (a3bl u aucriepcoHHoi cpenbl. Kinaccudukanus cBOOOIHOIUCIIEPCHBIX CUCTEM TI0
pa3MepaM YacTUIl M MO B3aUMOJCHCTBHIO MEXIY TUCIEPCHOHHOW cpenoil m mucnepcHoit (asoil. Pomb
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MOBEPXHOCTHBIX SIBJICHUH M JUCIEPCHBIX CHCTEM B TMPHUPOJAE, MPOMBIIUICHHOCTH W, B YacTHOCTH,
XUMHYECKON TEXHOJIOTHH.

Pazgen 2. TepMoarHaAMuUKa MOBEPXHOCTHBIX SIBICHUH.

OO611ast XapaKTEepUCTHKA TOBEPXHOCTHOW dHepruu. [loBepXxHOCTHAS SHEPTHsI B OOIEM ypaBHEHUH |-
ro U 2-ro Havan TepMoAuHaMuKd. [loBepXHOCTHOE HaTsHKeHHME Kak Mepa sHepruu ['mb0ca mexdasznoit
noBepxHOcTU. [IOBEpXHOCTHOE HATSKEHUE - XapaKTepUCTHKA MPUPOJIbI COoIlpHKacaroumxcs (a3 U ux
B3auMoJieiicTBusa. CBOMCTBA MOBEPXHOCTEH KUIKUX U TBEPIBIX Ted. YpaBHeHue I'm60ca-I'enpmronbia ms
BHYTPCHHEH yIEIbHONW TOBEPXHOCTHOW HSHEpPruu (TOJHOW TOBEPXHOCTHOM SHEPIrHH). 3aBHCHUMOCTH
SHEPreTUYECKHUX MapaMeTpoB MOBEPXHOCTU OT TeMmeparypsl. [Iporeccsl caMonpon3BOIBLHOTO YMEHBIICHUS
IIOBEPXHOCTHOM YHEPTUH.

AncopOuusi ¥ MOBEpXHOCTHOE HaTshkeHHe. CBs3b BEJIMYUHBI a[ICOPOIMH C MapaMeTpaMU CHCTEMBI:
U30TepMa, U30MHMKHA U U30cTepa agcopounu. Meron n3osTkoB ['106ca. dyH1amMeHTaIbHOE aICOPOLIMOHHOE
ypaBHeHue ['m66ca. 'm66coBckas amcopOums. YactHoe BbpakeHune ypaBHeHHs [160ca. [ToBepxHOCTHO-
AKTUBHBIE W MIOBEPXHOCTHO-MHAKTHUBHBIC BEIICCTBA.

Anre3us, cCMauyMBaHUE W pPAaCTEKaHUE JKUJIKOCTEeH. Aare3ust m kore3us. [Ipupoma cun mexdaszHoro
B3auMoJieiicTBusa. YpaBHeHue [ionpe ans pabotsl aaresun. CmaunBaHue W KpaeBod yrous. 3axoH HOwra.
Ces3p paboThl aare3uu ¢ kpaeBeiM yriom (ypaBHenuwe Jlrompe-FOwnra). Jlnodwnpabie u nmmodoOHBIC
MOBEPXHOCTU. MeTobl ONpeAeNieH!s] KPaeBbIX YIIIOB. BiusHUE MOBEPXHOCTHO-aKTUBHEIX BemlecTB ([TAB)
Ha cmaunBaHue. Pactekanue xuakocteil. Koaddumment pacrekanus mo apkuncy. Dddext Mapanronu.
MexdazHoe HATsDKEHHE Ha TPaHUIE MEXKIY B3aMMHO-HACHIIICHHBIMH KUJIKOCTSIMU U TPAaBUIO AHTOHOBA.
[TpakTHyeckoe 3HaYeHHEe aAre3uu, CMauBaHUsI U PACTEKaHMUSL.

JlucrepcHOCTh M TepMOAMHAMHUYECKHe cBoicTBa Ten. [IpaBuno a3 I'mbbOca u AMCIIEPCHOCTD.
BnusiHue KpuBM3HBI NOBEPXHOCTH Ha BHYTpeHHee naBieHue Ten (ypaBHenue Jlamnaca). [loBepxHocTHas
3Heprusi u paBHOBecHbIE (opmbl Ten. ITpunnun I'm66ca-Kropu. 3akon Bynbeda. Kanwiisipusle sBieHus
(ypaBuenue JKiopeHa), ux poyib B IPHUPOJE U TEXHOJOTUH. MeToabl OmpeaeseHus MOBEPXHOCTHOIO
HaTsDKEHHsI. 3aBUCUMOCTh TEPMOJIMHAMHUYECKONW PEaKIIMOHHOM CIIOCOOHOCTH OT AMCIEPCHOCTH. Y paBHEHHE
KenpBuHa. BnusHue aucrnepcHOCTH Ha PacTBOPUMOCTh, KOHCTAHTY PaBHOBECUS XMMHYECKOW peakIui,
Temreparypy (asoBoro nepexosa.

[MonyyeHne MUCIEPCHBIX cCUCTeM. MeToabl IUCIeprupoBanus. Y paBHeHue Pebunaepa nis paboTsl
JTUCTIEPTUPOBaHUs. ANICOpOIMOHHOE TOHMKeHHue mpouHoct (ddext Pebunnepa). ['omoreHHas wu
reTeporeHHas KoHaeHcamus. MeractabmibHOe cocTosiHue. DHeprus [ mb0ca oOpazoBaHus 3apoapliia HOBOM
da3pl, KpUTHUYECKUW panuyc 3apopbimia. [IBe craaumm oOpa3oBaHus HOBOW (a3bl. CBs3b KHHETHKH
o0pa3oBaHus HOBOM (a3bl C IEpEChILIEHUEM. Y IPaBlIeHUE JUCIEPCHOCTHIO TPU TOMOTEHHOW KOHJICHCAIIUH.
[Tpumeps! momydeHus: TUCIEPCHBIX CUCTEM METOAaMHU (PU3NUYECKON U XUMUYECKOH KOHJICHCAITUH.

Pazgen 3. Ancopbumonnsie paBHoBecus. Kiaccudukanus MexaHu3MoB afcopOoruu (puznueckas
aacopOuus, xemocopOust 1 noHOOOMeHHas afacopouus). [Ipupona ancopOimonHbix cuit. OcoOeHHOCTH
cocTaBisitonMXx cuil Ban-nep-Baanbsca (opreHTallMOHHBIX, MHAYKIIMOHHBIX U TUCIIEPCUOHHBIX) TPU
ajzicopOuMu. YpaBHEHHE TS MOTCHIUAIBHOM SHEPTUH B3aUMOJICHCTBHS aToMa (MOJIEKYJIbl) C TOBEPXHOCTHIO
Tena.

AncopOrus ra3oB ¥ MapoB Ha OJHOPOJHOW NOBEpPXHOCTH. 3akoH ['eHpH. YpaBHEHHE H30TEPMBI
MOHOMOJIEKYJISIpHOI ancopOuuu Jlenrmiopa u ero ananus. OmnpeneneHHe KOHCTaHT 3TOrO ypaBHEHUs
(muueiinas ¢opma ypaBHenus Jlenrmiopa). YpaBHenue Ppeiinanuxa. Teopus MOITUMOIEKYISPHON
ancop6muu bpynayapa, OmMmera, Temnepa (BOT), ypaBHeHUE U30TepMBI acopOIMu, ero aHaau3. JInnelHnas
dopma ypaBuenust bOT u pacuer ero koncTanT. OnpeneyeHne yaeabHOi MoBepxHOCTH MeTo1oM BOT.

AncopOuus ra30B ¥ HapoB Ha MOPUCTHIX MaTepuanax. KomuuecTBeHHbIE XapaKTEPUCTUKH TOPUCTHIX
marepuaioB. llopucTeie Tena KOPIYCKYJSPHOW, KPUCTALIMYECKOW M TyOuaTOW CTPYKTYpBI, METOMBI HX
noydeHus. Knaccuduxanus nmop mo JlyOuHUHY U €€ B3aUMOCBSI3b ¢ TEOPUSIMHU aJICOPOITHH.

Teopuss kanwuispHOM KOHJAeHcanuu. KanumuispHO-KOHACHCALMOHHBIA rucrepe3uc. Pacuer
WHTErpaJibHON U Aud depeHITnaabHON KPUBBIX pacipeiesieHus o0bemMa mop o pasMepam.

OcobeHHoCcTH aacopOLMU Ha MHUKPOMOPUCTBHIX Marepuanax. [lotennumaneHas Tteopus [lomsHu.
AJICOpOIIMOHHBIN MOTEHITMA. XapaKTepUCTHIEeCKass KpuBas aacopOruu. TemnepaTypHas MHBApHAHTHOCTh
U apPUHHOCTD XapaKTepUCTHUYECKHX KpHBBIX. O000IIeHHOE ypaBHeHHEe TeopuH JlyOMHMHA 00BEMHOTO
3allOJIHEHUS MUKPOIOp, YacTHbIE CiIydau 3TOro ypaBHeHHUs (ypaBHeHue JlyOuHuHa-PanymikeBuuya).
AncopO1usi ra30B ¥ MApOB B XUMUUYECKON TEXHOJIOTHH.
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AZncopOIms  OBEPXHOCTHO-aKTUBHBIX  BemIecTB. BnusHue crpoenuss wmonekyn IIAB  Ha
IIOBEPXHOCTHYIO aKTUBHOCTb, npaBmiio J[ltokio-TpayOe. 3aBUCHMOCTh MOBEPXHOCTHOIO HATSXKEHHUS OT
cocTaBa pacTBopa mpu cobmofeHun 3akoHa ['enpu u ypaBHenus Jlenrmiopa. Ypasuenue LIumkoBckoro.
VYpaBHEHHs COCTOSIHUSI Ta3000pa3HbIX MOBEPXHOCTHBIX (aJCOPOIMOHHBIX) TIJICHOK. THITBI MOBEPXHOCTHBIX
IUIECHOK M OIIpPENEJeHUE UX XapaKTepucTHK. Becwl JleHrmropa. @axkTophl, ONpEAEsIONME arperaTHoe
COCTOSIHUE aJICOPOLIMOHHBIX IUIEHOK. OnpeeneHne CTPOEeHUs aJlCOPOLIMOHHOTO €10 U pa3MepOB MOJIEKYII
ITAB.

Pasznen 4. DnexTpudeckue sBJECHNS Ha TOBEPXHOCTH

JBoitHoit snmektpuueckuii cnmoit ([ID9C), mexanusmbl oOpazoBanus JIDIC. CoOOTHOIICHHUS MEXKIY
DJIEKTPUYECKUM  TIOTEHIIMAJIOM M TMOBEPXHOCTHBIM  HaTsDkeHueM  (ypaBHeHHs  JlummMana).
DIIEKTPOKANWIUISIPHBIE KPUBBIE U onpeeneHre napameTpoB JIIC mo 3TUM KpHUBBIM.

Oo6ume npexacrasienus o teopusx crpoenust A9C. Teopus ['yn — Uenmena. Ypasuenue Ilyaccona-
bonsimana nst muddysuoit yactu JI9C u ero pemenue. Tommuaa nuddy3HOTO CI0S U BIMSHUE HA HEE
pa3nuuHbIX (akTopoB. [IBoiHON snexTpudeckuid cioi mo teopuu lllTepHa, mepesapsaka MOBEPXHOCTH.
[Tpumepst oopazoanust J1IC. Muremisl 1 UX CTpOSHHUE.

Yerblpe BUAA DIEKTPOKHHETHUYECKUX SIBICHUH. DJIEKTPOKUHETUYECCKHI TOTEHIMANT W BIUSHUE Ha
HEro pa3iauyHbiX (QakTopoB. YpaBHeHue ['enbMronbra-CMOIyXOBCKOTO Uil CKOPOCTH TepeHoca IMpu
3NIeKTpoocMoce U 3iekTpodopese. DPdekTs, He yUUTHIBAGMblE STHM YypaBHEHHEM (TIOBEPXHOCTHAs
MPOBOJIUMOCTh,  JICKTPO(OPETHIECKOE TOpPMOXKEHHe, penakcaruoHHbld 3 dekT). [Ipakrrueckoe
UCIIOJIb30BaHUE DIIEKTPOKMHETUUECKUX SIBICHUU.

Pasnen 5. KuHernueckne cBOWCTBA IMCIEPCHBIX CUCTEM

OCHOBBI CEAMMEHTAIMOHHOTO aHanu3a. CBSA3b CKOPOCTH OCAXACHUS YACTHI[ C UX Pa3MEpPOM.
VYcenoBust cobmonennst 3akoHa Ctokca. CeIMMEHTAIMOHHBIA aHaIu3 TMOJIMIKCIIEPCHBIX cucTteM. Kpuas
cenuMeHTanuu. KpuBble pacmpenelieHus 4YacTHI[ 1O paauycaMm. OKCIIEPUMEHTAIbHBIE METOABl B
CEIMMEHTAllMOHHOM aHaJIn3e.

MonekynsipHO-KHHETHUECKast npupoa OpOYHOBCKOTO TIBUKCHUSL. Cas3b MEXITY
CPEIHEKBAJI[paTUYHBIM  CIBHUTOM 4YacTHIl H  Kodbdumuentom muddy3un (3akoH  DUHIITEIHA-
CMOyXOBCKOr0). OKCIEpUMEHTalIbHAs IpoOBEpKa 3akoHa OWHmTEeHHa-CMonyxoBckoro. CrneacTBus u3
TEOpUU OPOYHOBCKOTO JIBHKEHUS.

CemumenTanoHHO-TU(G(Y3NOHHOE paBHOBECHE, THIICOMETpHUYecKuid 3akoH. CeaMMEHTaIllMOHHAS
YCTONYMBOCTD AUCIIEPCHBIX CHCTEM.

Pazpmen 6. ArperatuBHas yCTONYHMBOCTD M KOATYJISINS JUCTIEPCHBIX CHCTEM

OOmue BONPOCHl YCTOWYMBOCTH JUCHEPCHBIX cucTteM. CeauMeHTAllMOHHAsh W  arperaruBHast
ycroiuuBocTu cucteM. JInoduiababie U 1M0pOOHBIE CUCTEMBI: CaMOIPOM3BOJIBLHOE 00pa30BaHUE OJHUX U
HE0OXOAMMOCTh cTabunu3anuu Apyrux. Kpurepuit mnodunsHocTu cuctem o Pedunnepy-Illykuny.

Jlnopunbuble aucnepcHble cuctembl. Knaccudukanus u oOImas XapakTepHCTUKAa MOBEPXHOCTHO-
AaKTHBHBIX BEIIECTB. TepMoAMHAMUKA M MeXaHU3M MuIeuiooopazoBanus. Crtpoenne wmwmiemt I[TAB.
Conrobunuzanus. OCHOBHBIE (PaKTOPHI, BIHSIONIME HA KPUTHUECKYIO KOHIICHTPAIIMIO MUIEINTIO00Pa30BaHUS
(KKM). Metoast onpenencuus KKM. [Ipumenenne [TAB.

JInopoOueie aucnepcHble cucTeMbl. DakTopbl ycTOMYMBOCTH JHMO(POOHBIX cHCTeM. brwicTpas u
MeasieHHast koaryssus. Kuneruka xoarynsuuu nmo CmonyxoBckoMy. Ompefnenenre CKOpoCcTH U BpEMEHU
MOJIOBUHHOW KOATYJISIIIAHA. 3aBUCHMOCTh YHCIIa YACTHI] PA3HOTO MOPSAKA OT BPEMEHH.

OcHoBHbIe onoxkeHus Teopun Jepsruna, Jlanmay, @epses, OBepoeka (JIJIDPO). PacknmnuuBaromiee
JABJICHHE W €r0o COCTABISIONIME. DJHEPrus JJIEKTPOCTATUYECKOTO OTTAJIKWBAHUS TPH B3aUMOJCHCTBUHI
cnabo3apspkeHHBIX ToBepxHocTed. Cuibl M sHeprus mnpuTskeHus. OOluee ypaBHEHUE [JIs DHEPIUU
B3aMMOJICHCTBHSl  TUCHEPCHBIX dacTUll. [loTeHIHWanbHbIE KPUBBIE B3aWMOJCHCTBHS  YacTHI B
MOHOCTAOMITM3MPOBAHHBIX JMCIEPCHBIX cucTeMax. [loTeHIuanbHblii Oappep M €ro 3aBUCHMOCTb OT
tomuHbl auddy3Horo cnos. Koarymsius B mepBoM M BTOPOM MUHUMyMax. HeWTpamuszanuoHHas u
KOHIIEHTpalnmoHHas koarynsmus. [Topor osicTpoit koarymsuuu. [Ipasuno [lynene-I"'apau. 3akon [epsruna.
Crabunm3anusi TUCIIEPCHBIX CHCTEM BBICOKOMOJICKYISpHbIMU coequHeHusmMu (BMC) u TTAB. Metomst
OUMCTKA TPOMBIIUIEHHBIX M OBITOBBIX CTOKOB, OCHOBaHHbIE Ha W3MEHEHUHM AarperaTuBHOM W
CEIMMEHTAIMOHHON YCTOWYMBOCTH IUCIIEPCHBIX CUCTEM.

Paznen 7. CTpykTypooOpa3oBaHue U CTPYKTYPHO-MEXaHUYECKHE CBONCTBA AMCIIEPCHBIX CUCTEM
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Tumsl cTpyKTYyp, O0Opa3yrOIIMXCS B AarperaTUBHO-YCTOWYHMBBIX W arperaTMBHO-HEYCTOWYMBBHIX
JUCIIEPCHBIX cucTeMax. JKUAKOKPUCTAIUNINYECKOE COCTOSIHHE AarperaTMBHO-YCTOMYMBBIX —JUCHEPCHBIX
CHUCTEM.

Bo3HukHOBEHHE OOBEMHBIX CTPYKTYpP B arperaTMBHO-HEYCTOWYUBBIX (JIMO(DOOHBIX) IHUCIIEPCHBIX
cucremax. B3aumocBs3bp MeXIy BUIOM NOTEHUUAIbHONM KpHUBOM B3aUMOJEHCTBUS 4acTHll (IO TEOpHUH
JUI®O) wm TUmoM BO3HHUKAIOMIUX CTPYKTyp. KoarymsimoHHO-TUKCOTPONHBIE W KOHJCHCAIIMOHHO-
KPUCTAITM3AIMOHHBIE CTPYKTYpHL. [lepexos omHUX CTPYKTyp B npyrue. Teopus CTpyKTypooOpa3OBaHUS
(pusuKo-xMMHUUECKass MEXaHMKa) KaK OCHOBA MOJTYYEHHUsI HOBBIX MaTepHAJIOB.

Peonornuecknii MeTon HCCIENOBaHUS IUCIEPCHBIX cHCTeM. OCHOBHBIE NOHATUS W UJCAIbHbBIC
3aKOHBI peosioru. MoaenupoBaHue peoIornYecKux cBOMCTB Ten. Monens MakcBesia, Mozens KenbBuHa-
®doiirra, moaens buaTama.

Krnaccudukanus AUCIIEPCHBIX CUCTEM IO CTPYKTYPHO-MEXaHUYECKUM CBOWCTBaM. HBIOTOHOBCKHE U
HEHBIOTOHOBCKHE XHUIKOCTH. llceBmormiacTuyeckue M OUIATaHTHBIE JKUIAKOCTH M TBEPAOOOpa3HbIE Tela.
Bs13K0CTB XKUAKMX arperaTUBHO YCTOWUYMBBIX JUCIEPCHBIX cUCTEM. YpaBHeHuUs OifHiuTeiHa, lllTaynunrepa,
Mapxka-Kyna-XayBunka.  Peomormueckue  CBOMCTBA  CTPYKTYPUPOBAHHBIX  JKHIKOOOpA3HBIX |
TBEPI00OPA3HBIX CUCTEM.

8. 3akntoueHue. [ToBepXHOCTHBIE SIBIEHUS U JUCIIEPCHBIE CUCTEMBI B XMMUYECKON TEXHOJIOTUU.
KonnounHast xuMust 1 0XpaHa OKpYKaroIie cpeibl

4 O0bem yueOHOH THCHUILINHBI

O0BbeM JUCHUTIINHBI
3E Akag. 4. Actp. 4.

Bup yueOHoii padoTbl

O01mas TPy10eMKOCTh TUCHHUILIHHBI 5 180 135
KonTakTHas padoTa — ayIMTOPHBbIE 3aHATHS: 1,79 64,4 48,3
Jlexun 0,89 32 24
JlaGopatopusie pabotsl (JIP) 0,89 32 24
CamocTosiTesbHasi padora 2,22 80 60
KonrtakTHas camoctosTenbHas pabora - -
CamocTrosiTenbHOE U3YUECHHE PA3/IeTOB AUCITUILIMHBI 2,22 0 60

(monroroBka K 1a00paTOPHBIM paboTam)
Bua konTpoJs:

IK3aMeH 1,0 36 27
KonTtakTHas paboTa — mpoMeXyTOYHAast aTTeCTaIHsI 1.0 0,4 0,3
IToaroroBka K K3aMeHy. ’ 35,6 26,7
Bua uTOroBoro KOHTpoJIsi: IK3aMeH

AHHOTaUUsA padoyeil NPOrpaMmMbl JUCUUIIIIMHBI
«MaremaTuka»

1 Heap 1ucHUMIMHbI - GOPMUPOBAHHE Y CTYIEHTOB CUCTEMBl OCHOBHBIX MOHATHH, UCTIONb3YEMBIX
JUIsL TIOCTPOCHMSI Ba)KHEHWIIMX MAaTEMaTHYECKHX MOJEJIECH M MaTeMAaTHYECKUX METOAOB Ul ONUCAHMS
Pa3JIMYHBIX XUMUKO-TEXHOJIOTHYECKUX IPOLIECCOB.

2 B pe3yabTaTe H3y4eHHUs! AUCHUILINHBI 00YYAIOLIUICS 10JIKeH:

Obnadamye cleayomUMU KOMIIETEHIIMAMU U UHIUKATOPaMH UX TOCTUKEHUS:

OIIK-2.1, OIIK-2.5, OIIK-2.9.

3Hams:

- OCHOBBI AU PepeHINATBHOTO U HHTETPATBHOTO UCUHCIICHUS, T hepeHInaIbHBIX YpaBHEHUH;
- MaTeMaTUYEeCKHE TEOPUU U METOJIbI, JIEXKAIIME B OCHOBE IOCTPOEHUS MaTEMaTUYECKUX MOJENeH;
- OCHOBBI IPUMEHEHHS MAaTEeMaTUYECKUX MOJIEIEeH U METOJIOB.

Ymemu:

- BBIOMpATh MaTeMaTHYECKUE METOIbI, IIPUTOIHBIC JJIsl PEIICHUs] KOHKPETHOH 3a/1a4H;
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- HCII0JIB30BaTh MaT€MaTUUECKHUE MTOHATHS, METO/IbI M MOJEIH JJIs1 OTIMCAHUs PA3IIMUYHBIX MPOLIECCOB;

- BBISIBJISITh MATEMATUYECKHUE 3aKOHOMEPHOCTH, JIEKAINE B OCHOBE KOHKPETHBIX IPOIIECCOB;

- UCTIOJIH30BAaTh OCHOBHBIE METO/IbI CTATUCTHYECKON 00paOOTKU JaHHBIX;

- IPUMEHATh MaTEMaTUYECKNE 3HAHUS HA MEXIUCIIUIUIMHAPHOM YPOBHE.

Braoemy:

- OCHOBaMHU (pyHAaMEHTAJbHBIX MAaTEMAaTUYECKUX TEOPUN U HABBIKAMH HUCIIOJIb30BAHUS
MaTEMaTHYECKOI 0 anmnapara;

- METOJIJaMHU CTaTUCTUYECKON 00pabOTKH MH(OpMaIUH.

3 Kpartkoe coaep:xaHue JUCUMILIHHbBI

Beenenme. Ilpenver n meroasl mareMatuku. OmnuMcaHMe OCHOBHBIX pasfenoB Kypca. CTpykTypa
Kypca U MpaBujia peMTUHIOBOW CUCTEMBI.

Pa3nes 1. DuemenThl anaredpbl. UncinoBsle MHOXKECTBA, KOMIUIEKCHbIE yKcaa. Onpenenurenu 11 u
III mopsnkoB. BeKTOpbI: OCHOBHBIE MOHATHUSA, CKATSIPHOE, BEKTOPHOE M CMEIIAHHOE MPOU3BEICHUS BEKTOPOB.
AHanuThueckas TreoMeTpHs: NpsMas Ha IUIOCKOCTH, KpuBble Il mopsaka. Marpuuel: neicTBus Haj
MaTpUllaMd, TpHUBEJECHHUE K CTylmeHuaToMy Buay u Buay laycca. Panr matpuubsl. OOpartHas marpuia.
Teopema Kponekepa-Kamnemm. Pemenue cuctem nMuHEWHBIX anreOpandeckux ypaBHeHuU. COOCTBEHHBIC
yucna ¥ BeKTopbl. KBagpaTuunsie popmbl.

Paznen 2. ®@ynkuusi ogHoii mepemeHHoi. Ilpexen ¢ynxkuumn. HenmpepbiBHOCTH (yHKIHH.
Oynaknus. Crnocobbl 3amanus  (QyHkuu. OneMmeHTapHble GyHKnuu. Ilpemen QyHKuu B TOUKe.
Opnnocroponnue mpeaensl. [Ipexenst Ha OeckOHEYHOCTH. beckoHEYHO Manible W OSCKOHEYHO OOJbIlne
GYHKIIMH, UX CBOMCTBA U B3aUMOCBsI3b. OCHOBHBIE TEOPEMBI O Tipenesax. [IepBelil 1 BTOPOii 3aMedaTeIbHbIC
npeznensl. HenpepelBHOCTh (PyHKIIMM B TOUKe M Ha mpomexyTke. CBoiicTBa (yHKUMH, HEMPEPBHIBHBIX Ha
oTpeskax. Touku pa3pbiBa QYHKIIMHM U UX KiIaccU(UKAIIHSL.

Paznen 3. AuddepennuanbHoe mncuuciaeHue (GyHKnuH oaHOM mnepeMeHHo#. lIpousBoanas
GYHKIIMH, €€ TeOMETPUYECKUA M MEXaHMYECKUH CMBICI. YpaBHEHHS KacaTelbHOW W HopMmanu. [IpaBmia
muddepenipoBanus. Tabaua OCHOBHBIX NMPOU3BOAHBIX. [IuddepeHpyeMocTs QyHKIUU: ONpeaeIeHuE,
TEOPEMBI O CBS3U HEMPEPHIBHOCTU U nuddepeHupyeMoct GyHKIUU U C CYIIECTBOBAHUEM MPOU3BOIHOM.
Juddepennman pyHkuuu: onpenenenue, cBoiucTna. [IponsBoanas cioxHoi GpyHKuuu. OCHOBHBIE TEOPEMbI
muddepennmanbHoro  ucuuciaenus: Pomns, Jlarpamka, Komm. IlpaBunmo Jlonmurans (packpbiThe
HeomnpeaeneHHocTei). IIpou3BogHbIE BBICHIMX TMOPSIKOB. MOHOTOHHOCTh (YHKLHMHU: OIpeNeeHue,
HEOOXOOUMBbIE M JOCTATOYHBIE YCIOBHS. OKCTpeMyM (GYHKUUU: OIpeaeieHne, HeoOXOAUMbIE U
JOCTaTOYHbIE YCIOBUS. BBIMYKIOCTh, BOTHYTOCTh M TOYKHM Ieperuba rpaduka (QyHKIUU: ONpEACICHus,
HEOOXOIUMBbIE W JOCTAaTOYHBIE YCIOBUS UX cymiecTBoBaHus. OOmias cxema uccienoBaHus (GYyHKIH,
MOCTPOCHHE UX TPAPHUKOB.

Pa3znen 4. UnrerpasbHoe ucuncienue GyHKuuu oaHoii nepemenHoi. [TepsooOpaszHas GyHKIHS.
Heompenenennslii uHTErpan u ero cBoiicrsa. Tabnuiia OCHOBHBIX MHTETpajioB. MeTOAbl MHTETPUPOBAHUS:
HEIOCPEICTBEHHOE MHTErPUPOBAHUE, METOJ MOJACTAHOBKH, UHTETPUPOBAHUE 10 YACTSIM, UHTETPUPOBAHHE
palnMoHaNbHBIX Jpo0ell, MHTerpUpOBaHNE HEKOTOPHIX UPPALMOHANBHBIX U TPUTOHOMETPUYECKUX (DYHKITHIA.
OnpeneneHHblii UHTErpall, €ro reOMETPUUYECKUN CMBICI, €ro CBOWMCTBA. Teopema O CpelHEeM 3HA4YCHUHU.
®opmyna Herorona-JleliOHuna. 3aMeHa NMEpEeMEHHOH M WHTETPUPOBAHUE MO YACTSIM B OINPEACICHHOM
uHTerpaie. Berancienue miomazeil miockux Guryp u 00beMoB Tell BpaIleHHs C TOMOIIBIO ONPEAEICHHOIO
uHTerpana. HecoOCTBEHHBIC MHTETPAJIBL: ONPEIEICHNUs, CBOMCTBA, METO/IbI BHIYHCIICHUSI.

Pazgen 5. JluddepenunaibHoe ucumncjieHne QGyHKIUNA HECKOJbKHUX NepeMeHHbIX. DyHKINU
IByX M Oojee TEpeMEHHBIX: ONpeAeNieHHe, O00JacTh OmNpeAesieHHs, Oo0JacTh CYIIECTBOBAHUS,
reoMeTpuueckas HWHTEpHpeTanus, JIMHUKA YpPOBHS, M TOBEpXHOCTH ypoBHs. Ilpexen ¢yHKuMHM B TOUKe.
YactHble Tpou3BOJHBIC (Ha TpuMmepe (GyHKIMHM IBYX mepeMeHHBIX). JuddepenimpyemMocts QyHKINH:
ornpezeneHue, cBA3b IUd(epeHIpPyeMOCTH C HENPEephIBHOCTBIO U €  CYIIECTBOBAHHMEM YaCTHBIX
npou3BoIHBIX. JlocTaTounble ycnoBus auddeperuupyemoctd GyHkiuu. AuddepeHnupyeMocTs CI0XKHOMI
byHkuMK, moiHas mnpousBomHas. Juddepennman GyHKIMH ABYX TNEPEMEHHBIX, €r0 HHBAPHAHTHOCTD.
JuddepenumrpoBanue QyHKIUN OAHON M IBYX IMEPEMEHHBIX, 3alaHHON HesiBHO. YacTHbIE POM3BOJIHBIE U
nuddepeHIraibl BRICIINX MOPSAIKOB. TeopemMa 0 paBeHCTBE CMEIIaHHBIX MPOU3BOIHBIX (sl YHKIIMH IBYX
NEPEeMEHHbIX). AHATUTHYECKH npu3Hak mnonHoro auddepenumana. [IpousBoaHas MO HaNpPaBICHHUIO:
onpezeneHue, Gopmyna sl ee BBIYUCIEHHUA. ['paJlMeHT M ero CBOMCTBA. DKCTpEeMyMbl (YHKIIMH JBYX
NEPEMEHHBIX: OIpeaeNieHHs, HEoOXOOUMOe U JIOCTaTOYHOE YCIOBHUS CYIIECTBOBAHUSA DJKCTpEMyMa.
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VY CIIOBHBIN 3KCTPEMYyM: OIpeIeIEHUE, METOIbl HAaX0XKICHHUS TOYEK YCIOBHOTO SKCTpeMyMa (IIPSIMOM METoJ
u Meton MHoxwuTenell Jlarpanka). Hanbonbiiee 1 HauMeHblee 3HaYeHUs] QYHKIUU JBYX MEPEMEHHBIX B
3aMKHYTOH 00JIaCTH.

Pazgen 6. KpaTrHble uHTerpasbl. [[BOWHOW WHTErpan: ONpeAeiIeHUE, T€OMETPUYECKHN CMBICI,
ceorictBa. TeopeMa O cpelHEM 3HA4YEHMM [BOMHOIO MHTErpana. BelYucCiIeHHE IBOMHOIO MHTErpana B
JIEKapTOBOM CHUCTEME KOOpAWHAT. BhluMclieHHME JBOWHOrO WHTErpaja B MOJSPHOM CHUCTEME KOOPIWHAT.
Wnurerpan Oinepa - Ilyaccona. IlpmioxkeHus IBOMHOrO HMHTErpaja: BBIUMCICHHE IUIOIIAAN IUIOCKOM
oOnactu, oObeMa UWIMHAPUYECKOrO Teja, IUIOMIaJd MOBEPXHOCTH, MAacChl IJIACTHHKU C 3aJaHHOU
MJIOTHOCTHIO, KOOPAMHAT IIEHTPA TSHKECTH IUTACTUHKUA. TPOWHOW WHTErpaj: omnpeneincHue, GU3HIecKuil 1
T€OMETPUYECKUI CMBICII, CBOWCTBA, TEOPEMa O CPEAHEM 3HAYEHHHM TPOMHOIO HHTErpajga. BeruucieHue
TPOWHOTO MHTETpasa B AEKapTOBOM CHCTeME KOOPAUHAT, B LIJINHAPUYECKUX U cHEepUUECKUX KOOpANHATAX.
[TpunoxeHus TPOWHOTO WHTETpaja: BEIYUCICHHE 00beMa, MAacChl Tella ¢ 3aJaHHOH IUNIOTHOCTHIO, KOOPAUHAT
LEHTpa TSHKECTH Tea.

Paznen 7. KpuBosimHeliHble M TOBEPXHOCTHbIe HHTerpajbl. KpHBOJIMHENHBI HHTErpayl IO
KOOpJMHATAM: OmpejaesieHne, (GU3NYECKUi CMBICI, CBOWCTBA. BhIuncieHrne KpUBOJIMHEHHOTO HHTETpasa.
@dopmyna Ans BBIMUCICHHUS pabOTHl MpPU MEPEeMELICHUH MaTepHalbHOW TOYKM B CHJIOBOM IIOJI€ BIOJb
HekoToporo mytu. @opmyiia ['prHa 11 BBIYUCIEHUS KPUBOJIUHEHHOTO UHTErpajia o 3aMKHYTOMY KOHTYpY.
He3aBucMMOCTh KPHBOJIMHEHHOTO HHTErpaja OT MYTH WHTETPUPOBAHUS: HEOOXOIMMOE U JIOCTATOYHOE
yCIIOBUE HE3aBUCHUMOCTH, KpUTEpHil He3aBUCUMOCTH. [loTeHnanbHOe 1mose, NoTeHIuanbHas QyHKIUSI U ee
BbIUNCJIEHHE. BbluMcieHue KpUBOJIMHEHHOIO HHTErpajga, HE 3aBHCSILIEr0 OT IyTH HWHTETPUPOBAHMSL.
[ToBepXHOCTHBI HMHTETpaI: omnpeaeieHue, (U3UYECKUNA CMBICH, BBIYHCICHHE B JACKAPTOBOM CHUCTEME
koopauHat. Teopema ["aycca-Octporpanckoro. @opmyna Crokca.

Pasznen 8. Inddepennuanbibie ypaBHeHHsI MepPBOro nopsiaka. JluddepeHnuaibabie ypaBHCHUS:
OIpeZieNIEHUE, MOPAJIOK, PEIIEHNE, TEOpEMAa CYLIECTBOBAHUS M €IMHCTBEHHOCTH pemieHus. 3anada Komwm.
Juddepenunanpuple ypaBHEHHs] C pa3AesSioUMMUC mnepeMeHHbIMH. OJHOpOAHbIE ypaBHEHUs [-ro
NOpsIZIKA: ONPENEIIEHNEe U METOoJ peuieHus. JIuHeiiHple ypaBHeHUs [-To mopsiaka: onpenencHue U METOJ
pemieHus. YpaBHeHus bepHymnu: ompenenenue u merona pemieHus. uddepeHunanbHble ypaBHEHUS B
NOJHBIX AuQQepeHnnanax: onpeaeseHue 1 MeTol petieHus. VIHTerpupyomuii MHOXKUTEIb: ONpeieieHue,
CBEJICHHE K YPaBHEHHMIO B MOJIHBIX AU depeHimanax ¢ moMoubo HHTErPUPYIOIIETO MHOKHUTETIS.

Pazgen 9. luddepenuuanbabie ypapHeHHs1 BTOPoro nopsinka. Jluddepenunanbupie ypaBHEHHS
BTOPOTO TMOpSAJKa, IOMYyCKAaIol[Ue MOHMWKeHue mnopsaka. JluHeinsle auddepeHunasbHble ypaBHEHUS
BTOPOTO MOpSAKA: OIpENEIeHUE, OJHOPOJHBIE M HEOJHOPOAHBIE JIMHEIHBIE YypaBHEHHs. CBoiicTBa
pemenuii. Jluneitnas He3aBucUMOCTh (pyHKIuA. Omnpenenurens BpoHckoro m ero cBoictBa. Teopembl o
CTPYKTYpE OOLIMX peIIeHUH JMHEHHBIX OJHOPOAHBIX U JIMHEWHBIX HEOJHOPOAHBIX TU(EepeHINATbHBIX
ypaBHeHUM BTOporo mnopsaka. DyHmameHTadbHas CHUCTEMa PEHICHWH JMHEWHOr0 OJHOPOIHOTO
TuQdepeHIaIbHOr0  ypaBHEHU BTOpOro Tnopsiaka. JluHeliHble opHOponHBIE U depeHIaIbHbIe
YpaBHEHHS BTOPOTO MOpPsAKAa C MOCTOSHHBIMU KOd(h(UIMEHTaMH: METoA Oiijiepa Mg peleHUs 3TUX
ypaBHeHM. JIuHeliHble HeogHOpoAHbIe AU depeHIInanbHble YPaBHEHUS! BTOPOTO MOPSAKa C MOCTOSHHBIMHU
Kod(duUIIMeHTaMH: METO MoJ00pa YaCTHOTO PEIICHUs 3TOT0 YpaBHEHHs C MPaBOil 4aCThIO CIIEHUATbHOIO
BUJAa U METOJl BapHallMU NMPOU3BOJBHBIX MOCTOSHHBIX. JIMHeWHbIe nuddepeHnanbHble ypaBHEHUS 1-TO
MOPsIIKA: CBOWCTBA PEIIEHUN, TEOPEMBI O CTPYKType OOIIero pemeHus. AJTOPUTM TOCTPOCHHUST OOIIEro
peleHus TMHEHHOTo TU(PepeHIINaTBLHOr0 YPAaBHEHUS /1-T0 MOPSAIKA C TOCTOSIHHBIMHA KOA(PPHUIIMEHTaAMHU.

Pazgen 10. Cucrembl nuddepeHIHATBHBIX YPABHEHH. CucremMbl JIMHENHBIX
TuQdepeHIMaIbHbBIX YPaBHEHHH MEPBOTO MOPSIIKA, PEIICHHE METOA0M HCKI0YeHUss. CUCTeMbl TMHEWHBIX
muddepeHIIMaNbHbIX yYpaBHEHUN MEpBOro TMOpsAKa, METOJA Bapualldd IPOU3BOJBHBIX MMOCTOSHHBIX.
CucTeMbl TMHEHHBIX OJJHOPOAHBIX YpaBHEHHI MEPBOrO MOPSIKA C MOCTOSHHBIMU K03 pHLineHTaMu, METOA
Oiinepa. CucTeMbl JWHEWHBIX HEOJHOPOIHBIX JU(PEepeHITMANTPHBIX YpaBHEHUH C TOCTOSHHBIMH
KO3 pHULIHEHTaAMHU.

Pazgen 11. YucnoBble M (PyHKHUOHANBbHBbIE PsAbl. UUCIOBBIE PSAObI: OCHOBHBIC MOHSTHSA,
cxoauMocTh psa. Heobxomumblit mpu3Hak cxoauMocTu psiaa. CBoiicTBa cxomsmuxcs psaoB. JlocraTouHble
MIPU3HAKU CXOIUMOCTH 3HAKOIOJIOKUTEIbHBIX PAOB: HHTETpAIbHBIA NpHU3HaKk Komm; Mpu3Haku cpaBHEHUS
psanoB; nmpusHak JlanambGepa; paaukanbHblid nmpusHak Komm. Psner JQupuxie. 3Hakoyepeayromunucs psi:
onpezeneHue, npusHak JleiiOHuna. AOCOIIOTHAsS W YCIIOBHAs CXOJIMMOCTb 3HAKONEPEMEHHBIX pPSIOB.
OyHKIMOHANbHBIE psAfbl. CTENEHHbBIE PAIbL: ONpeeseHre, TeopemMa AGels, HHTEpBal CXOAUMOCTH, PAANYC
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cxogumoctu. CBOWCTBAa CTENEHHBIX PsNOB. Panbl Teﬁﬁoﬁilxnﬂ OMaKHopeHa: OIpEACIICHUE, YCIIOBUA
. o 1
CXOIMMOCTH psjia Teitopa K MCXoaHOM (yHKIMU. Jlemma e 7! s VXER, JlocTaTouHbIE yCIIOBUS

cxoauMocTu psana Teimnopa. Anropymzl pasggmeHHﬂ byakuuu B psag Makimoperna. OCHOBHBIE Pa3IOKEHUS
GyHknuii: € | SINX COSX n(l+x) (I+x ,arelgx arcsIinX g pgan Maxknopena. Pasnokenne QyHKIMiA B

)
pan Teinopa ¢ TOMOIIBIO OCHOBHBIX pa3fioKeHHH. [IpUMeHEHHEe CTENeHHBIX PSAIOB: MPHUOIMIKEHHBIE
BBIYUCIICHUS, TPUOIMKEHHOE perieHre AudpepeHInanbHbIX ypaBHEHUH.

Pazgen 12. Teopusi BepositHocTeil. Ciy4yaiiHble BeJUYUHBbI U HUX 3aKOHBI pacnpeaejeHus.
[Ipenmer Teopum BeposiTHocTed. CydaiiHbie coObITHS. [IpoTHBOMONOXKHBIE CcOOBITHA. He3aBucuMbIe
coObiTust. OTHOcuTenbHas yactora. Kiaccuueckoe W TeOMETPHUYECKOe OIpe/esieHHe BEPOSTHOCTH.
DnemeHTapHas TEOpHsl BEpOSITHOCTEN. MeToibl BhIUMCIEHUS BeposiTHOCTEN. [IpocTpaHCTBO Ai1eMEHTapHbIX
cobpiTuii. Kimaccuueckoe omnpesenenne BeposiTHOCTH. AJredpa COOBITHI: TEOPEMBI O BEPOSITHOCTH CYMMBI
COOBITHH, TPOTHBOMOJOXKHBIX COOBITHI, CyMMa BEpPOSATHOCTEH HECOBMECTHBIX COOBITHH, 0Opa3yrOIIUX
MOJIHYI0 Tpynny. AKCHOMAaTH4YeCKOe OIpeAesieHHne BeposITHOCTH. (CTaTHCTUYECKOE OIpEAesICHHE
BEPOSITHOCTH. Y CIIOBHASI BEPOATHOCTh. T€0pEeMBbl O BEpOSITHOCTH MTPOU3BEICHUS 3aBUCUMbBIX U HE3aBUCHUMBIX
coopituid. [TomHas BepositHOCTh. [ToBTOpHBIE McTBITaHusI. DopMyna bepuynnu. JlokanbHas U HHTErpajbHAS
teopemsl Myaspa-Jlamnaca. @opmyina [lyaccona.

[TonsitTue ciyyallHOW BeNWYUHBL. JIUCKpETHBIE W HEMPEPBHIBHBIC CIIy4alHbIC BEIWYMHBL. 3aKOH
pacripenienieHust ciay4aiHoW BenuuuHbl. DyHKIMS pacnperencHHs, ee cBoicTBa, rpaduk. IImoTtHOCTH
pacripeieiecHusi HETPEPBIBHOW  CIydyalHOW BENMYMHBI (IUIOTHOCTh BEpOSTHOCTH). Dopmyna  jist
BEPOSATHOCTH TONAJAaHUsI HEMPEPHIBHOM CIy4ailHOM BEJMYMHBI B JIAHHBIM MHTEPBAJ, BBIPAXKECHHBIA Udepe3
IUIOTHOCTh ~ BEPOATHOCTH, TE€OMETPUYECKUH cMbicn  (opmynbl. bBuHOMHManbHOE  pachpejencHue,
pactpenenenue Ilyaccona, paBHOMEpHOE pacrpeeneHne, HOpMaJIbHOE pacipeieleHue, SKCIOHEHIIMAIBHOE
pacnpenesneHue.

Pazgen 13. MaremaTtuyeckasi cratuctuka. [IpenMer maremarndeckod cTtaTUCTUKH. OCHOBHBIE
3a/la4yll MaTeMaTUYeCKOW CTaTHCTUKH. BpiOopouHblii MeTon. CTaTHcTHYecKOe OmHCcaHue. BBIOOpKH.
['ucrorpamma u mnomuron yactor. Cratuctuueckas (dMOHUpUYEcKas) (YHKIUS pacrperereHHus..
Breibopounbie xapakTepucTuku W uX pacnpeneneHus. CocrostenbHble, 3((EKTHUBHBIE CMEIICHHBIC H
HECMELIECHHbIE OLEHKU mnapaMeTpoB. (CTaTUCTUYECKOE CpelHee, CTaTUCTUYEeCKas JUCHEpPCUs U
CTaTUCTUYECKOE CPE/IHEE KBAPATUUHOE KaK TOUEUHBIE OLICHKN HEU3BECTHBIX: MATEMAaTHUYECKOTO OKHUIaHMUs,
JUCIIEPCUH, CPETHEr0 KBAaAPAaTUYHOIO OTKJIOHEHUS. J[OBEpUTEIbHbBIE MHTEPBAJIBI U UHTEPBAIbHBIE OLIEHKH.
JloBepuTENbHBIE OIICHKA HEW3BECTHOW BEPOSTHOCTH MO OONBIIMM BhIOOpKaMm. JloBepHUTenbHas OLEHKA
MaTE€MaTU4eCKOro OXKMJAaHWUA TpU HEU3BECTHOM jaucnepcuu. JloBepuTenbHas OLEHKA CpPEIHEro
KBAJIPATHYHOTO OTKJIOHEHUs. TouHbIe BBIOOpOUHBIC pactpenenceHus: CrpiofeHTa (t- pacmpeseneHue),
dumepa-Crenexopa (F-pacnpenenenue), Ilupcona (y’>-pacmpenencHue). IIpoBepka CTaTHCTHYECKUX
runoTe3. MareMaTuyecKue METO bl MPOBEPKU CTATUCTUUYECKUX THUMOTE3. DIEMEHThI TEOPUH KOPPEISALHUU.

4. O0beM yueOHOM JUCUUIIJIMHBI

CemecTp

Bun y4yeoHoii paboThI Beero 1 2 3 4

3E Axajn. 3E Axka 3E | Akan. | 3E | Akaa. | 3E | Akan.u.

4. a.4. 4. 4.

Oo0mas 3
TPYA0EMKOCTH 18 648 5 180 5 180 5 180 108
AHCHMILINHBI
KonrakTHas padora
— ayJIUTOPHbIE 7,56 | 272 2,66 9% | 1,78 64 1,78 64 1,34 48
3aHATHS:
Jlexmm 3,56 | 128 1,33 48 | 0,89 32 0,89 32 0,45 16
Hpaxrueckue 4 | 144 | 133 | 48 |089| 32 |ogo| 32 | %] 32
sansaTus (I113)
Camocrosrenbnas | ¢ 40| 304 | 234 | 84 | 222 | 80 |222| so | 66| 60
padora
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KonTakTHas
CaMOCTOSITeIbHAS 0,6 0,4 - - 0,2
padora 8,44 2,34 2,22 2,22 1,66
CamMmocTosSTeIIbHOE
M3y4yeHUe pa3/eioB 303,4 83,6 80 80 59,8
JUCIUTIIAHBI
Buabl KOHTpOJIA:
IK3aMeH 2 72 - - 1 36 1 36 - -
KonTaktHas pabora —
MPOMEKYTOUHAs 0,8 - - 0,4 0,4 - -
aTTecTarus 2 1 1
IToaroroska K 712 i i 35.6 35.6 i i
HK3aMEHY.
Bux nrorosoro 3auer cu IK3aMeH IK3aMeH 3auer
KOHTPOJIS: OIIEHKOM
Cemectp
Buna yueOHOMH padoThI Bcero 1 2 3 4
Yy P 3E Actp. 3E AcTp. 3E AcTp. 3E Actp. | 3E | Actp.
9. q. 9. q. q.
Obwas Tpyroemrocts | g | 4g¢ 5 135 | 5 135 5 135 | 3 | 81
AHCHMILINHBI
Konrakruas pabora — | 5o 2041 | 5 oo | oy 05 | 178 | 48,06 | 1,78 | 48,06 | 1,34 | 36,18
ayJIMTOPHbIE 3AHATHS: 2
Jlexiun 3,56 | 96,12 | 1,33 | 35,91 | 0,89 | 24,03 0,89 | 24,03 | 0,45 | 12,15
%’%“Tmecme SAVITHA g1 108 | 1,33 | 3591 | 0,89 | 24,03 | 0,89 |24,03 | 0,89 | 24,03
Camocrosrennnas 844 | 2278 | 234 | 63,18 | 222 | 5994 | 222 |59.94 | 1,66 | 44,82
padora 8
KonTakTHas
CaMOCTOSITeILHAS 0,45 0,3 - - 0,15
padora 8,44 2,34 2,22 2,22 1,66
CamMmocTosTeIIbHOE 227 4
M3y4YeHUe pa3/eioB 3 ’ 62,88 59,94 59,94 44,82
JTUCIUTITAHBI
Buabl KOHTpOJIA:
IK3aMeH 2 54 - - 1 27 1 27 - -
KonraktHass pabora —
MPOMEKYTOUHAs 0,6 - - 0,3 0,3 - -
arTecTarus 2 1 1
IToaroroBka K 534 i i 26,7 26.7 i i
HK3aMEHY.
Bun urorosoro 3auer cv 9K3amMeH I9K3aMeH 3auer
KOHTPOJIS: OIIEHKO¥

AHHOTaUUs padoyeil NPOrpaMmMbl JUCUUIIIIMHBI
«Duzuka»

1 Heap AUCHMIVIMHBI — IPHOOpETEHNE 00YYAIOUIMMHUCS 3HAHUN 110 OCHOBHBIM pasjienaM (pu3uku u
YMEHHIO IPUMEHATH UX B APYTHX €CTECTBEHHOHAYYHBIX TUCIUIUINHAX.

2 B pesyabraTe H3y4eHUs] AUCHHUILUINHBI 00y4aIOIIUICS TOJI/KEH:

Obnadams CIEIYIONTUMA KOMITIETCHIIMSMHA U MHIANKATOPAMH MX JOCTHKCHHUS
OIIK-2.4, OIIK-2.7, OIIK-2.11
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3nams:

- (u3uuecKre OCHOBBI MEXaHUKH, (U3UKU KOJIeOaHWM W BOJH, DJIEKTPUYECTBA M MAarHeTusma,
AIIEKTPOJIUHAMUKH, CTATHCTHUYECKON (PU3UKH U TEPMOJIUHAMUKH, KBAHTOBOH (PU3UKH;

- CMBICT (PYHIAMEHTANBHBIX (PU3NYECKUX 3aKOHOB, IPUHIIUIIOB U MOCTYIATOB; UX (HOPMYIUPOBKHU U
TPAHUIIBI IPUMEHUMOCTH;

- CBSI3b UIMPOKOTO Kpyra (U3WYECKuX SBICHUN C (yHIAMEHTATbHBIMHM NMPUHIUIAMH U 3aKOHAMU
(U3UKK; OCHOBHBIE METO/IbI PEIICHUS 331a4 110 OMUCAHUIO (PU3NYECKUX SIBICHUI;

- METObI 00PaOOTKH PE3YyIHTATOB (PU3UIECKOTO IKCIIEPUMEHTA.

Ymems:

-[IPUMEHATh TEOPETHUUECKUE 3HAHUS U IKCIEPHUMEHTAIbHBIE METOABlI MCCIIECJOBAHUS NPU PELICHUU
pod)eCCHOHANIBHBIX 3a71a4;

-IIPOBOJIUTH PACUETHI, OCYLIECTBIATH aHAINU3 U HA OCHOBE 3TOTO JIeNIaTh 000OCHOBAHHBIE BHIBOJIBI;

- aHAJIM3UPOBATh PE3yIbTaThl HAOMIOACHUN U SKCIEPUMEHTOB C IPUMEHEHHEM OCHOBHBIX 3aKOHOB U
NPUHIUIOB (PU3UKH;

- OTNpEAENATh XapaKkTep (PU3NUYECKUX MPOILIECCOB MO KOMILIEKCY 3KCIEPUMEHTAIbHOW MH(pOpMAIU
IpY IOMOIIH IPahUKOB, TAOIUI U YPAaBHEHUI;

- TIPEACTABIISITE 00pa0OTAaHHYIO AKCIIEPUMEHTAIBHYIO U TEOPETHUYECKYI0 MH(POPMAIUIO B YCTHOW U
NUCbMEHHOW (hopMe, B TOM YHCIIE C UCIIOJIB30BAHHEM COBPEMEHHBIX KOMITBIOTEPHBIX TEXHOJIOTHA.

Braoemy:

- HaBBIKAMU Pa0OTHI C IIUPOKUM KPYTOM (pU3HUECKUX TPUOOPOB U 000PYIOBAHHUS;

- HaBbIKaMU 00OCHOBAHHUS CBOMX CYKJIEHHUI U BHIOOpa METO/1a UCCIIEIOBaHUSI.

3 Kparkoe conep:kaHue IMCIUILIHHBI.

Paszoen 1. Qusuueckue 0cHO8bI MeXAHUKU.

1.1. TIpenmer ¢u3uku. Meronsl (PHU3MUECKOTO HCCIEIOBAHUS: OIBIT, THIOTE3a, SKCIIEPUMEHT,
teopus. Ilpenmer kunemaruku. [lepememenue, ckopocTs, yckopenue. KunemaTtnueckue XapakTepUCTUKH
BpaIIaTeIbHOTO JIBKECHHUSI.

1.2. 3akonsl HproTOHA. 3aKOH BCEMUPHOTO TATOTEHHS. 3aKOH BCEMUPHOIO TATOTeHUS. J|BUKEeHUME
TeJla IepeMeHHOM Maccebl. Y paBHeHuss Meniepckoro. @opmyna [{rnoakoBckoro.

1.3. Yopyruii u Heynpyruil ynapbl mapoB. MOMEHT HHEPIIMH MATEPHAIbHON TOUYKH U TBEPJIOTO TEJA.

1.4. Kunematuka rapMoHHuYecKkux Kosiebanuil. uddepeHunanbHoe ypaBHEHHE T'apMOHHYECKUX
koneOanuii. [loHsATHE O 3aTyXalwIMX M BBIHY)XJICHHBIX KojieOaHUsX. BosHOBoe nBmkeHue. BoiHbI
IPOJOJIBHBIE U TIOTIEPEUHBIE.

Pazoen 2. Monexynapunas ¢puzuxa u mepmoounamuxa.

2.1. DnemMeHThl TEepMOJMHAMHKH M (u3ndeckod KuHeTuku. MpeanbHblii ra3. Pacmpenenenue
bonwsiMana u ero obmedusznueckuii cMpica. PeanbHbiii ras. YpaBuenue Ban-nep-Baanbca.

2.2. Tepmoaunamuueckuii Metron B (usuke. PaBHOBecHble cocrostHua. Hawanma TepMoanHaMHKH.
[{uKnbl. DHTPONMS U €€ CTATUCTUYECKOE TOJIKOBAHUE.

2.3. SIBnenue nepenoca. Auddysus. 3akon duka. TermnonpoBonHocts. 3akoH Pypre. BuyTpenHee
TpeHue (BA3KOCTH). 3akoH HproToHAa.

Pa3zoen 3. Dnexmpocmamuka u nocmosiHHbIl 21eKMPUYecKuti mox.

3.1. 3akon Kynona. Teopema Octporpaackoro-I'aycca. Jlumons.  JIMDJIEKTpUKHM B
AIIEKTPOCTATUYECKOM II0JIE.

Pazoen 4. Dnekmpomacnemusm.

4.1. 3akon Amnepa. 3akoH buo-Casapa-Jlannaca. Cuna Jlopenua.

4.2. Mar"ueTuku. DNeKTpOMarHuTHasA UHAYKIUA. Y paBHeHHe MakcBeria.

Pasoen 5. Onmuxa.

5.1. UnTepdepentus BonH. Judpakaus BosH. [Tomsipuszarus BoIH.

5.2. TennoBoe uznyuenue. 3akon Kupxroda. I'unoresa [Tnanka. KBanroBoe 00bsicCHEHHE TEIIOBOTO
n3nyaerus. Ipdext Komnrona.

5.3. SAnepnas monens aroma. Iloctynarsl bopa. Atom Bonopoaa o bopy.

Paszoen 6. Dnemenmot keanmogoti gpusuxu.

6.1. I'unote3a ne bpoiina. BonHoBoe ypaBHeHue lllpenuHrepa il CTallMOHApHBIX COCTOSTHHM.
Onbithl [Tepna-Iepnaxa.
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6.2. MuoroanektponHsiii arom. Oddekr 3eemana. [Tpunmun [laynu. KBanToBble craTHCTHYECKHE
pactipenenenust boze-Diinmrelina u @epmu-/lupaka. ®ononsl. 3akoHsl J[ebas u DiiHIITEHHA.
4. O0beM y4eOHON JUCHHILIMHBI

Beero Cemectp
Bun yaeOHO# paboThI Ne2 N 3
3E Axkan. 3F Axan. 3F Axan.
9. 4. 4.
O611ast TPyA0EMKOCTh IUCHUTIINHBI 12 432 6 216 6 216
KonrakTHas padora — ayiuToOpHbBIE 3,5 128 13 48 22 30
3aHSITHSA:
Jlexumun 1,3 48 0,4 16 0,9 32
[Ipaktuueckue 3austus (I113) 1,3 48 04 16 0,9 32
Jlaboparopusie pabots (JIP) 0,9 32 0,4 16 0,4 16
CamocrosiTesibHas padoTa 6,5 232 3,7 132 2.8 100
KoHnrtakTHas camoctosTenbHas pabora 0,8 0,4 0,4
CaMocTosTENbHOE N3YUEHUE PA3/IEIIOB 6,5 2312 3,7 1316 2,8 96.6
JUCIUILTAHBI
Buabl KOHTpOJIA:
JK3aMeH 2 72 1 36 1 36
KonTaktHas paboTa — mpoMexKyTOYHast 0.8 0.4 0.4
arTecTaius 1 1 1
IToaroroBka K SK3aMeHy. 71,2 35,6 35,6
Bua uTOroBoro KOHTpoJIs: IK3aMeH JK3aMeH
Beero Cemectp
N Ne cemectpa No cemecTpa
Bun yaeOHO# paboTh A A A
3E TP | 3p TP | g CTp.
9. 4. 4.
O611ast TPYA0EMKOCTh AUCHUTIINHBI 12 324 6 162 6 162
KonrakTHas padora — ayiuTopHbBIE 3,5 92 13 36 22 60
3aHAITHSA:
Jlexumun 1,3 36 0,4 12 0,9 24
[Tpaktrueckue 3anstus (113) 1,3 36 0,4 12 0,9 24
JlaGopatopusie pabotsl (JIP) 0,9 24 0,4 12 0,4 12
CamocrosiTesibHas padoTa 6,5 174 3,7 99 2.8 75
KonrtakTHas camoctosTenbHas pabora 0,6 0,3 0,3
CaMocTosATENbHOE N3YUEHUE PA3/IEIIOB 6,5 173.4 3,7 98.7 2,8 747
JUCIUITNHBI
Buabl KOHTpOJIA:
JK3aMeH 2 54 1 27 1 27
KonTaktHas paboTa — MpOMEKyTOYHAS 0.6 0.3 0.3
arTecTanus 2 1 1
IToaroroBka K 3K3aMeHy. 53,4 26,7 26,7
Bua uTOroBoro KOHTpoJIs: IK3aMeH IK3aMeH

AHHOTauA padoyell MPOrpaMMbl JUCHUIJIMHBI
«IIpo0bJieMbl YCTOWYHUBOIO pa3BUTHUSD)

1 Heap aucuumiauHbl — cPOpPMHUpPOBATH y CTYAEHTOB LENOCTHYIO KapTHHY MHpa Ha OCHOBE
KOHICIIIIUN yCTOfI‘-IHBOFO pa3BUTH:A, TIO3HAKOMUTDL CTYACHTOB C LCIIAMU yCTOﬁ‘IHBOI‘O Pa3sBUTHsA, MIOHATHAMUA
YCTOMYMBOCTU M HEYCTOMYMBOCTH JAMHAMUYECKUX CHCTEM B OKPYXAIOIIEeM MHpE; pecypcax U pa3BUTHH,
AQHTPOIIOTEHHOM BO3/ICHCTBUU Ha OKPYKAIOIIYIO CPEy, YIPABICHUU KaU€CTBOM OKPY>KaIOIIEH CPEIbI.

2 B pe3yabTaTe u3yuyeHHUs JUCUMILIMHBI 00y4aIOIIHUICH 10JIKEH:
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Obaaoams CeNyIOMUMA KOMIETSHIIMSIMA U WHIUKATOPAMH MX JOCTUKCHUS:

VK-8.1; VK-8.2; VK-8.5; VK-8.6; VK-8.9; OIIK-3.2; OIIK-3.8; OIIK-3.12; OIIK-3.18
3namu:

— OCHOBHBIE OTIpeIeNICHUs U MPUHLIUIIBI KOHIENIUN YCTOWYMBOTO Pa3BUTHS,

— OCHOBHBIC XapaKTEPUCTUKU OMOTHYECKHUX, aOMOTHYECKHX M AaHTPONOTEHHBIX (PAKTOpPOB,
OKa3bIBAIOLINX BIUSHUE HA KUBbIE OPraHU3MbI, BKJIIOUas YeJIOBEKa;

— OCHOBHBIE CYIIECTBYIOIIME TMPOOIEMBI, BO3HHUKAIOUIME TIPH B3aWMOJCHUCTBUU 3KOHOMHKH,
oOmiecTBa U OKpYXKaromiei cpepl;

— COBPEMEHHbIE CHCTEMbl WHJEKCOB W HMHJMKATOPOB YCTOWYMBOTO DPAa3BUTHS, UX OCOOCHHOCTH M
HEJIOCTATKU;

Ymemu:

— JIeNIaTh CUCTEMHBIM aHAJIU3 CYIIECTBYIOIMIUX 3KOJOT0-COUUATBHBIX, COLUATbHO-3KOHOMUYECKUX U
9KOJIOr0-9KOHOMUYECKUX MPOOIeM;

— HAXOJWUTh HanboJiee pallioHaIbHBIA BApUAHT PEUICHHS TTOCTABICHHBIX 33724 ¢ YIETOM KOH(DIMKTA
B OTPEOHOCTSX YEJIOBEKA U OTPAHUUYEHUSIX OKPYKAIOUIEH Cpeibl;

Braoems:

— HaBBIKAMM TI0JIb30BaHMSI COBPEMEHHON JIUTEpPAaTypodl B 00JAacTH YCTOMYMBOTO pPAa3BUTUS U
HKOJIOTHUH;

— YMEHHMEM aHaJIM3UPOBaTh HOBbIE TEOPETHUECKHE M MPAKTUUYECKHE MNPOrpaMMbl U TPOEKTHI,
HaIlpaBJIEHHbIE HA IOCTHKEHUE 1IeJIe YCTOMUYUBOTO pa3BUTHUS,

— TpUeMaMu TPUHATHUS PEIICHUH MO YPEryJHpPOBAaHMIO KOHQIMKTHBIX CHUTyallUd B 00JacTu
YCTOMUYMBOTO Pa3BUTHUS U UCIIOJIB30BAHUS PECYPCOB.

3 Kpartkoe cogep:xaHue JUCUMILIHHBI

Beeoenue. llenu, 3agaun u npeaMer Kypca. MecTo Kypca B CHCTEME XMMHUYECKOTO OOpa3OBaHUS.
Okonoruyeckoe oOpazoBaHue U 00pa30BaHUE AJIsl YCTOMUMBOTO pa3BUTHS.

Pazoen 1. Ocnoeuvie nonamusa Kypca. Obuiecmeo u okpyycarwowaa cpeoa. Poct u pa3BuTHE.
Y CTONYMBOCTE M HEYCTOMYMBOCTh JMHAMHUYECKUX CUCTEM. bruocdepa kak nuHaMu4eckas cucreMa. Yemosek:
Owonornvecknii BuA W UuBWiIH3anusa. CHUCTEMBl TMOJACPKAHHUS >KMU3HU U CHUCTEMBl MOMAJEPKaHUS
uuBUIM3anuu. HacenmeHwe, NpoOM3BOJCTBO, COCTOSHHE OKpyKaroumed cpenpl. [loHsitue ycToHymBOro
pa3BuTusa. Pumckuii kia1y® u rimoOanbHas mpoOiiemaruka. HeoOXoOuMOCTh B YCTOHYHMBOM DPa3BUTHH.
ConeprkaHue 1 3BOJIONHS MPEICTABIICHUH 00111eCTBa 00 YCTOMYMBOM Pa3BUTHH.

Pazoen 2. Buocghepa, ee r6onw0ouyus u ycmouuusocms. Ikocucmemovl 3eMaAu U yCmOUYUGOCHLb.
OcHoBHbIe cBeneHusi o TuiaHeTe 3emurss. CtpoeHue W coctaB atmocdepsl. MupoBoit okeaH. Jlutocdepa.
bruoTtndeckas um abuoTnueckas coctaBisomue ornocheprl: OCHOBHBIE XapaKTepUCTHKU. [[0TOKU 3HEprUu B
cucreme Comnie-3emiiss. OCHOBHBIE TTOHATHS 3KOJIOTHH. CUCTEMBI MOJACP)KAHUS KU3HU HA 3emile: OOIIHit
0030p. [Tonsitue 3xocucteMbl. CTPYKTypa M COCTABISIONINE YKOCUCTEM. BUIBI, MOMyIsAIUU, COOOMIECTRA.
B3aumopeiictBue BUIOB B dKocucTteMax. OCHOBHbIE THUIIBI 3KOcHCTeM. [IOTOKM SHEpruM M BelIECTBa B
skocucTemax. Tpodudeckue nenu. MeTabonm3M U SJIEMEHTHBI COCTaB JKMBOW M HEXHBOW MaTEpHH.
OcHOBHBIE OMOTCOXMMHUYECKHE IHUKIBI (KPyroBOPOTHI BemiecTB). L{MKIMdHOCTE TipoiieccoB B Ouocdepe u
yCTOHYMBOCTh. M3MEHEHHsS B TOMYMSAIUAX, COOOIIECTBaX, HKOCHCTEMax. Peakius >XUBBIX CHUCTEM Ha
n3MeHeHus okpyxkaromeid Cpenpl. Bo3nelicTBue yenoBeka Ha SKOCUCTEMbI. 3aKOHBI U MPUHITUITBI SKOJIOTHH.
buopa3nooOpasre u yCTOWYMBOCTH JKOCHCTEM. BumoBoe pa3sHoOOpazwe - HEO00XOIUMOE YCIOBHE
YCTOMYHUBOCTU OHOCHEPHI.

Pazoen 3. Yenoseuecmeo xak wacmo oOuocghepwl. /lemozpaguueckue npoodiemvt cospemeHHO20
mupa. OcCOOCHHOCTH YeJOBeKa Kak Ouojornyeckoro BHaa. JlMHAMHKa YEJIOBEYECKON MOMYIIALNH,
POXIaeMOCTh, CMEPTHOCTh, BO3pacTHasi CTPyKTypa. [IpobieMbl COBpEMEHHOTO 3Tama pocTa YHCICHHOCTH
HaceneHus. ['eorpaduyeckoe pacnpenenenue HaceneHus. CelbCKoe U TOPOJCKOe HaceaeHue. Y poanusalusi.
Cpena oburtanus YeloBeKa W OKpyxkaromas cpena. @opMupoBaHre TEXHOTCHHOU cpenbl. PerynmupoBaHue
HapoaoHaceneHud. CraOuiau3anus YHCIEHHOCTH HACEeJNeHUS WM JCTONyJslus: OLEHKa IpeaeabHOM
YHUCIIGHHOCTH HacelleHWs: 3eMiu. Penuruo3Hple, HPaBCTBEHHBIC M COIHMANIbHBIC MPOOJIEMBl OTPaHUYCHUS
POXKJIaEMOCTH U IUIAHUPOBAHUS CeMbHU. PermoHanbHble 0COOEHHOCTU. MBIIIIEHHE, S3bIK, POJIb O0yUYEHUSI.
Herenetnueckuii kanan BUIOBOW mamsATH. [loJIOKUTENbHBIE W OTPULIATENIBHBIE MOCIEACTBUS HATUYMS
HEreHETUYECKOH mamsaTu. [ 'eHiepHbIie MpoOIeMBbI.
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Pazoen 4. Pazeumue wu pecypcvr. Ormpenenenue pecypca. Krnaccudukanus pecypcos.
HeBo300HOBHUMBIE, BO300HOBUMBIE, HEHCUEpIIa€Mble pecypchl. MarepuanbHble, JHEPreTUYECKUue U
uH(pOpMaLMOHHbIE pecypchl. ['eHeTndeckue pecypebl onocdepsl. CocTosiHMEe B MUPOBBIE 3al1aChl OCHOBHBIX
BUJIOB MIPUPOAHBIX pecypcoB. ['eorpaduueckoe pacmpeneneHue 3amnacoB NPUPOAHBIX pecypcoB. Paszpurtue
[UBUJIM3AIUN M PACXOJOBaHUE MPHUPOJHBIX pecypcoB. [IpHHIMMIBI yCTONYUBOTO Pa3BUTHS B OTHOIICHHH
IPUPOJHBIX pecypcoB. Poiib BO30OHOBUMBIX U HEHCUEPIIAEMBIX PECYPCOB B YCTOMYMBOM OOIIECTBE.

Pazoen 5. Aumponozennoe eo030eiicmeue Hna Ouocgepy. AHTPONOTEHHBIE BO3MYIIEHUS
OMOreOXMMHUYECKUX IUKIOB W Jerpajalus CUCTeM IMOAJEp:KaHUs KU3HU. | 00anbHble, pernoHAIbHBIE U
JIOKaJbHBIE TMPOOJIEMBl  OKPYXKAIOIIeH cpenabl. 3arps3HeHue atMocdepbl  (KUCIOTHBIE — JOXKIH,
doroxumMuueckuii cMor M T.A.). 3arps3HeHHE BHYTPEHHUX BOJ M MuUpOBOro oxeaHa. 3arpsi3HEHHE
auTochepsl; Jerpajanns 3eMelb, OlyCTHIHUBAHUE.

Pazoen 6. Knumamuueckue nocneocmeusn usmenenus cocmagea ammocghepol. 1'100ambHBIN
SHEPreTHYECKU OayaHc, NapHUKOBBIM A(G(EeKT Kak NPUPOIHBINH (aKTOp TMOAJECPNKAHUS YCIOBHM
CYIIIECTBOBaHUS kKUBOW MaTepuu. [lapHUKOBBIC Ta3bl. ICTOUHUKHM M CTOKU JUOKCHJA YIIepoJa U JIPYrux
MAapHUKOBBIX Tra3oB. l3MeHeHue KOHIIEHTpalMM [UOKCUIA YriepoAa M JpPYrMX MapHUKOBBIX Ta3oB B
aTMocdepe; MeXaHHW3M Tio0anbHOro morteruieHus. llocnencTBus riao0anbHOrO TMOTEIUICHHS: MOBBIIICHUE
YPOBHSL MHPOBOTO OK€aHa, 3aTOIUIEHHWE MPUOPEKHBIX 30H; TasHUE JIEAHUKOB M BEYHOM MEpP3JIOTHI;
negopmanusi KIMMaTHYECKUX U CeTbCKOXO3SHCTBEHHBIX 30H M reorpauieckoil CTpyKTypbl IPOU3BOJICTBA
IIPOJIOBOJILCTBUS; H3MEHEHUS PACTUTENILHOTO MIOKPOBA, ONyCTHIHUBAHHUE.

Pazoen 7. 3enenasa peeonwouyua. 3eneHas XuMus. 3ele€Has DHEPreTHKA. 3elieHas 3KOHOMUKA.
[TonsiTie HU3KOYTAEPOAHON (IUKINYECKON) SKOHOMUKH. CIIEHapuu HHU3KOYTJIEPOTHOTO Pa3BUTHS IS
Poccun. Hawnyumme noctynHble TexHOJMOrMM. (OCHOBHBIE NPUHIUMBI  3€IEHOTO  MPOM3BOJACTBA.
l'ocynapcTBeHHOE peryiaMpoBaHMEe NpUponononb3oBaHus Ha ocHoBe HJIT. DOkonormueckuit ciex
yenoBeyecTBa. 3eneHblid oguc. KapOoHOBBIE MOIUTOHBIL.

Pazoen 8. Mupoeo33penue, smuka u ycmouuugoe pazeumue. llepexon ot oOmecTBa moTpedIeHus
K YCTOH4YMBOMY 001iecTBy. Mi3MeHeHHne CTpYKTyphl MOTPEOHOCTEN 00IIECTBa U KPUTEPUEB KAauecTBa KU3HH
U ypOBHS pa3BUTHUA. Poilb KyJbTYpHBIX M PENUTHO3HBIX TPAAUIMKA B MpoblieMe YCTOMYMBOIO pPa3BUTHSL.
Wndopmanus, 3HaHuE, HayKa, TEXHOJOTMU. YBEIWYEHUE DPOJIM HWH(OPMAIMOHHBIX PECYpPCOB B 0OIIEM
bamance pecypconorpebieHus. MadopmarmonHoe (MocTUHAYCTpHAIbHOE) 001iecTBO. Pos oOpa3zoBanus B
YCTOMYMBOM OOIIIECTBE.

4 O0beM yueOHO JUCUUIIJIMHBI

O0beM TUCHUNIINHBI
3E AKkal. 4. AcTp.u.

Bup yueOHoii padoTbl

O01mas TPy10eMKOCTh TUCIHHUILIHHBI 3 108 81
KonTakTHas padoTa — ayIMTOPHBbIE 3aHATHS: 0,9 32 24
Jlexun 0,45 16 12
[Ipaktuueckue 3ausrus (113) 0,45 16 12
CamocTosiTesqibHasi padora 2,1 76 57
KonrtakTHas camoctosTenbHas pabora 2 0,2 0,15
CaMocCTOsITENIbHOE U3YUYEHHE PA3AEIOB IUCLIUIIIMHBI ' 75,8 56,85
Bua koHnTpoJis: 3auer

AHHOTaUUs padoyeil NPOrpaMmMbl JUCUUILIIMHBI
«be30MacHOCTb KU3HeAeATEeTbHOCTH

1 Hesab AMCUMIIMHBI - JOPMHUPOBAHUE TPOPECCUOHATIBHON KYIbTYPhI O€30IIaCHOCTH, IOJI KOTOPOI
HOHMMAETCS TOTOBHOCTh M CIIOCOOHOCTh JMYHOCTH HCIOJB30BaTh B NPO(ECCHOHATBHON IEATENbHOCTH
nproOpPETEeHHYI0 COBOKYITHOCTh 3HAaHHWM, YMEHHMI W HAaBBIKOB Ui oOecredeHus Oe3omacHOCTH B cepe
npodecCHOHANBHON AEATETBHOCTH, XapaKTepa MBIIUICHUS M IICHHOCTHBIX OpPWEHTAlMH, MPU KOTOPBIX
BOIIPOCHI O€30MaCHOCTH PacCMaTPUBAIOTCS B KAUECTBE MIPUOPUTETA.

2 B pe3yJibTaTe 0CBOCHMS JHUCUHMILINHBI CTYEHT 10JKeH:

Obnadamye cleayoMUMU KOMIIETEHIIMAMU ¥ UHIMKATOPAMH UX JTOCTHKECHUS:

VK-8.1, VK-8.2, VK-8.3, VK-8.4, VK-8.5, VK-8.6, VK-8.7, VK-8.8, VK-8.9.
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3namu:

- OCHOBHBIE TEXHOC(EpPHbIE ONTACHOCTH, UX CBOMCTBA U XapaKTEPUCTUKHU;

- XapakTep BO3JCHCTBUS BPEAHBIX U OMACHBIX (DAKTOPOB HA YEIOBEKA U MPUPOTHYIO CPENY, METOIBI
3alIUTHl OT HUX IPUMEHUTENBHO K cepe cBoei mpodeccnoHanbHOM 1eATeNbHOCTH

Ymemns:

- UAEHTUGUIIMPOBATH OCHOBHBIE OMIACHOCTH CpPe/Ibl OOUTaHUS YEIOBEKa;

- OIICHWBATh PUCK UX peaTu3allid, BBIOMPATh METOJbI 3alIUTHl OT OMACHOCTEH MPUMEHHUTEIHHO K
chepe cBoeil TPoPECCHOHATHHOW MACATEIHPHOCTH M CIOCOOBI oOecredeHus: KOMGMOPTHBIX YCIOBHM
KU3ZHEJEATEIbHOCTH

Braoems:

- 3aKOHOJATENbHBIMU M IPABOBBIMU aKTaMU B 00JacTU OE30MaCHOCTH M OXpaHbl OKpYXarouleu
cpenbl, TpeOOBaHUSMH K OE30MACHOCTH TEXHHUYECKUX pErJIaMeHTOB B cdepe mnpodeccuoHanbHOMI
NEeSITEIbHOCTH;

- crmoco0amMu ¥ TEXHOJIOTUSIMU 3alIUTHI B UPE3BBIYANHBIX CUTYAIIUSX;

-MIOHATUHHO-TEPMHUHOJIOTMYECKHUM alapaToM B 001acTu 6€30MMacHOCTH;

- HaBBIKAMH pallMOHATM3ANUUA MPO(PECCHOHANLHON JEATeNTbHOCTH C LEeNbl0  00eCIeYCHHS

0€30MaCHOCTH U 3aIUThI OKPYKAIOIIEH CPeJIbl.

3 Kpartkoe conep:kaHue JMCIUILIHHBI.

1. BBenenue B 6e3omacHOCTh. OCHOBHBIC TIOHATHS W ONpeaeiieHHs. be3omacHOCTh W yCTOWYHBOE
pa3BuUTHE.

2. Yenosek u texHochepa. CTpykrypa TexHOChEephl U €€ OCHOBHBIX KOMMOHEHTOB. COBpEMEHHOE
cocTosiHuEe TexHoc(hepsl U TexHochepHoil Oe3omacHocTH. 3. UnenTudukanus u Bo3AeHCTBUE HA YelOBEKa
BpPEIHBIX M OMAcHBIX (PakTOpoB cpenbl oouTanus. Kimaccudukamnus HeraTUBHBIX (DaKTOPOB Cpeibl OOUTAHHMS
YyenoBeKka. XMUMHUYECKHE HeraTHBHBIC (AaKTOPHI (BpeAHBIC BEIIECTBA). MeXaHWYECKHE M aKyCTHYECKHE
KoieOaHusi, BUOpanus W IIyM. OJEKTPOMAarHUTHblE M3JIy4eHUs U mosd. VoHu3upyrolme H3IydeHHe.
Dnekrpudeckuii Tok. OnacHbie Mexanndeckue (GaxTopsl. [Iporiecchl ropeHus U MoKapoB3pPHIBO-  OMACHBIC
CBOICTBA BEILIECTB U MaTepranoB. CTaTUYECKOE AIEKTPUIECTBO.

4. 3ammra YenoBeKa M Cpelabl OOWTAHUS OT BPEIHBIX M OMACHBIX (AKTOPOB MPHUPOIHOTO,
AQHTPONOTEHHOTO U TEXHOT€HHOTO MPOUCXO0KIeHUSI. OCHOBHBIE MPUHITUIBI 3aLIUTHI. 3aIIUTa OT XUMUYECKUX
U OMOJIOTMYECKUX HETaTHBHBIX (DAKTOPOB. 3alIUTa OT YHEPTETHUECKUX BO3ACUCTBUN M (PHU3UUECKHUX TOJCH.
OGecnieyeHne 0e€30mMacHOCTH CHUCTEM, pPaOOTAIOMUX TOJ JaBICHHUEM. be30macHOCTh AKCILTyaTaluu
TpyOOIIPOBOJIOB B XMUMUYECKOW MPOMBIIIIEHHOCTH. be3onacHas KCIulyaTtanusi KOMIIPECCOPOB. AHaMU3 U
OLICHMBAHHE TEXHOTCHHBIX U MPUPOIHBIX PUCKOB.

5. OOGecneueHne KOM(OPTHBIX YCIOBHA JJsi KU3HU U JIGATEIBHOCTH deloBeka. [loHsTHE
KOM(OPTHBIX WU ONTHUMAJIBHBIX YCIOBUH. Mukpokaumar nomemieHuii. OCBEIIEHHE W CBETOBas Cpelna B
MIOMEILEHUY.

6. Ilcuxodusnonaornyeckne W IProHOMHYECKHE OCHOBBI Oe3omacHocTH. [Icmxuueckue Mporecchl,
CBOWMCTBA ¥ COCTOSIHHS, BIHSIOIINE Ha O€30MacHOCTh. BUABI U YCIOBUS TPYIOBOW JESATEIBHOCTH.
OProHOMHYECKHE OCHOBBI 0€30IaCHOCTH.

7. Upe3BblYaliHbIe CUTYAIIMM U METO/bI 3aIIUTHI B YCIOBUAX X peanuzanun. Ooume ceeaenus o UC.
[Toxxap w B3pbIB. ABapuM Ha XHWMHYECKH OIACHBIX O0OBekTax. Pamuanmonneie aBapuu. [IpubGopbl
paguanMoOHHOM, XMMHMYECKOM pAa3BEIKUM U JO3UMETPUYECKOrO KOHTpPOJsA. Ypes3BblUallHBIE CUTYyalLUu
BOEHHOTO BPEMEHH. 3alllTa HACEJICHUS B UPE3BBIYANHBIX CUTYaAIlUSX. Y CTOWYMBOCTH (DYHKITMOHHUPOBAHMS
00BEKTOB IKOHOMUKHU B YPE3BBIYANHBIX CUTYAIIHSIX.

8. Ynpasienue 6€30MacHOCTHIO KU3HENEATEIHHOCTH. 3aKOHOATeNIbHbIE U HOPMATHUBHbBIE NPABOBBIE
OCHOBBI  YIIPABJICHUS O€30MaCHOCTHIO JKU3HEICATEIIBHOCTH. ODKOHOMHUYECKHE OCHOBBI  YIIPaBIICHUS
6e3omacHocThIO. CTpaxoBaHHe pUCKOB. ['ocynapcTBeHHOE yrpaBieHHe 0€30MaCHOCTHIO.

4. O0beM y4eOHOM JUCHHILIMHBI

Bun yaeOHO# paboThI B 3auerHbIx B akan. B actp.

SIMHHIIAX gacax qacax
OO61ast TpPyA0EMKOCTh AUCHUTIITMHBI 4 144 108
KonTakTHasi paboTa — ayIMTOPHbIE 3AaHATHS: 1,33 48 36
Jlexmuu 0,89 32 24
JlaGopaTopHbie pabOThI 0,44 16 12
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CamocrosiTesbHasi padoTa 1,67 60 45

[ToaroroBka K 1a00paTopHBIM paboTaM 0,56 20 15

CaMocCTOATEIbHOE N3YUYEHHE PA3EIIOB JUCLIUIIINHBI 1,11 40 30

Buabl KoHTpOJIA:

IK3aMeH 1,0 36 27

KonTakTHas paboTa — MpoMeKyTOYHAs aTTECTalHs 1.0 0,4 0,3

IToaroToBka K 3K3aMeHy ’ 35,6 26,7
BuJ HTOrOBOr0 KOHTPOJIA: IK3aMeH

AHHOTaUUs padoyeil NPOrpaMmMbl JUCUUIIIIMHBI
«HHKeHepHas H KOMIIBIOTEPHAs rpaduKa»

1 Heap AMCHUMIUIMHBI — HAYYUTh CTYACHTOB crIoco0aM OTOOpakKeHUs! MPOCTPAHCTBEHHBIX (OpPM Ha
IUIOCKOCTH, BBIMOJHEHHIO W UYTEHHUIO 4YepTeKed METOJAaMM KOMIBIOTEPHOW TrpapuKd M TpaBHIaM H
YCIOBHOCTSIM, IPUMEHsIeMbIM Npu 3ToM (ctangapram ECKJ).

2. B pe3yabTrare u3ydyeHUus JUCHHUILUIHHBI 00yYAI0IIUICA T0JIKEH:

Obnadamye CleayOMUMI KOMIIETEHIIMAMHU U UHIMKATOPAMH UX JTOCTHUKECHUS:

VYK-2.1; YK-2.6; YK-2.8; YK-2.10

3nams:

— CcTmocoObI 0TOOpaKEHUS TPOCTPAHCTBEHHBIX ()OPM Ha TIJIOCKOCTH;

— IpaBWJIA U YCIOBHOCTH IPU BHIIIOJHEHUH YEPTEKEN;

—  BHJIbl CHMMETPHH I'€OMETPUUECKUX (UTYD;

— BMJbI U3AETUI U KOHCTPYKTOPCKUX JOKYMEHTOB;

— OCHOBHBIE BHUIBI Tpadudeckux HHPOPMAIMOHHBIX CHCTEM, 0a30BYI0 TpapUUYECKYI0 CHCTEMY,

UCTIOJIb3YEMYIO B yUeOHOM Ipolecce.

— Vmembw: BBINOMHATH U YUTATh YEPTEKU TEXHUUECKUX U3JEIHI C yIETOM JEHCTBYIOINX CTaHAAPTOB;
— BBINOJIHATH ¥ YNTATh CXEMBI TEXHOJIOTMYECKHX IIPOLIECCOB;
— HCIIOJIb30BATh CPE/ICTBA KOMIIBIOTEPHON IpaduKH IS U3TOTOBICHUS YEepPTEkKEH.
Braoemw:
— crmoco0amMu ¥ IpreMaMu U300paKeHHsI PEIMETOB Ha TIOCKOCTH,
— rpaduueckoii cucremoit «Kommacy.

3 Kpartkoe cogep:xaHue JUCUMILIHHBI

Pazgen 1. O0mue mpaBuia BbINOJTHeHHS] YepTexeil. IIpaBuna BeImoNHEHUS U OQOPMIICHHS
yeptexei B coorBeTcTBUM ¢ ['OCT. I'eoMeTprueckre nocTpoeHus.

Paznen 2. IlpoenupoBanue reomerpuyeckux ¢uryp. Merox mnpoekuuii. Ilpsimble u Kpuble
muaun. Ilnockocts. IloBepxHocTtn. I'eomerpuueckme Ttenma. CHUMMETpHUs TEOMETPHUYECKUX (UTYP.
OmnpeneneHue HaTypalbHOIN BETUYMHBI OTPE3Ka MPsAMOI U TIOCKOH GuUrypsl. Ilepeceuenne reomeTpuuecKkux
00pa3os.

Paznen 3. U3o0paxenuss mpeameros mo I'OCT 2.305-2009. U3neanss 1 KOHCTPYKTOpPCKHeE
JO0KYMeHTbI. M300pakeHusi. AxcoHoMeTpuueckue deprexu uzaenuil. Co3gaHue TPEXMEPHBIX MOJeeH
npeaMeToB. Co3/1aHne aCCOLMATUBHBIX YEPTEKENW HA OCHOBE TPEXMEPHOM MOJAEIH.

Buapl uznenuii 1 KOHCTPYKTOPCKUX TOKyMEHTOB. CxeMbl. Pe3pObl: 00pasoBanue, KiaccuuKarus,
n300pakeHre u 0003HaYECHUE HA YEPTEKE.

Paznen 4. U300paxenus: nerajieid 1 UX cOeAMHEHMd. DCKU3bl U TEXHUYECKUE PUCYHKH JETajeH.
Pe3b0oBble u3nenus u coenuHeHus. Jlpyrue BUabl pa3beMHBIX U HEPa3beMHBIX COSAMHEHUH JeTajei.

Paznen 5. Ueprexu cOopouHbIX eauHun. [IpaBuna BbIMOTHEHUS W OQOPMIIEHUS COOPOYHOTO
yeprexa. JleranupoBaHue yepTekeld COOPOYHBIX STIUHUII.

Pasnen 6. Komnblotepnasi rpaduka. KommeloTepHas rpaduka H peliacMbie €10  3aayM.
I'paduueckue 00BEKTHI, IPUMHUTHBEI, aTPHOYTHI, CUHTE3 H300pakeHus. [IpencraBnenue BuaeonHpopMaun
U ee MalinHHas reHepanusi. COBpeMEHHbIE CTaHIAPThl KOMIBIOTEPHON Tpaduku, rpaduyueckue sS3bIKH U
metadaiinbl. Peanusanms anmapaTtHeix Moaynedl rpagudeckoit cuctembl. OCHOBHBIE Trpaduueckue
AITOPUTMBI Ha TUIOCKOCTH U B IpocTpaHncTBe. [Iporpammubie rpaduueckrne CUCTEMBI M UX IPUMEHEHUE.
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4 O0bem yueOHOH TUCHHUILINHBI.

Beero Cemectp
Bun yuebHO# paboTh ! 2
3E Axkan. 3F Axkan. 3E Axkan.
q. q. 9.
OOu1ast TPYA0EMKOCTh IUCIUTIMHBI 7 252 4 144 3 108
KonTakTHasi pabora — ayIMTOPHBbIE 222 30 133 48 0,89 32
3aHSITHSA:
B TOM 4HcJje B popMe NpaKkTHYeCKOii 1,44 52 0,72 26 0,72 2
MOATOTOBKH
Jlexuuun 0,44 16 0,44 16 - -
[Tpaxtrueckue 3anstus (113) 1,78 64 0,89 32 0,89 32
B TOM 4HCIIE B GOopMe MPAKTHUECKON 1,44 59 0.72 2% 0.72 2%
MOAITOTOBKH
CamocrosiTesbHasi padoTa 4,78 172 2,67 96 2,11 76
KonTaktHas CaMOCTOATE b HAs pabora 0.8 0.4 0.4
(3a4eT C OLEHKOM)
Kypcogas pabora 35,8 - 35,8
KonTaktHas CaMOCTOATE IbHAs pabora 478 0.2 2,67 i 2.11 0.2
(mpuem KypcoBoii pabOThI)
IToaroroBka K KOHTPOJIBLHBIM paboTam 36 18 18
CamocTosTenbHOe U3YUYeHUE Pa3/IesioB 99.2 77.6 1.6
JUCIUIUTAHBI
3ader ¢
3auer ¢ OIIEHKOIi,
Bua uTOroBoro KOHTpoJIf: .
OLIEHKOii KypcoBasi
padora
Beero Cemectp
Bun yuebHoM paboThI ! 2
3E Actp. 3F Acrp. 3E Actp.
q. q. 9.
OOu1ast TPYA0EMKOCTh IUCIUIIIUHBI 7 189 4 108 3 81
KonTakTHasi pabora — ay1MTOPHbIE 222 60 133 36 0,89 24
3aHSITHSA:
B TOM 4HcJje B gopMe NpaKkTHYeCKOii 1,44 39 0,72 195 | 0,72 | 195
MOATOTOBKH
Jlexuun 0,44 12 0,44 12 - -
[Ipaktrueckue 3austus (113) 1,78 48 0,89 24 0,89 24
B TOM 4HUCIIE B OopMe MPAKTHUECKON 1,44 39 0.72 195 | 072 | 195
MOATOTOBKH
CamocrosiTesbHast padoTa 4,78 129 2,67 72 2,11 57
KonTakTHas CaMOCTOATE b HAs pabora 0.6 03 0.3
(3a4eT C OLEHKOM)
Kypcogas pabora 26,85 - 26,85
KonrakTHas CaMOCTOS T IbHAs pabota 478 | 0.15 | 2.67 i 2.11 | 0,15
(mpuem KypcoBOit pabOTHhI)
[ToaroToBka K KOHTPOJBHBIM paboTam 27 13,5 13,5
CaMocTosTenbHOE N3yUEHUE Pa3/IesioB 74.4 58.2 16.2
JVCITUTUTAHBI
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3auer ¢
3auer ¢ OIIEHKOIi,
Bua uToroBoro KOHTpoJIf: .
OLICHKOM KypcoBasi
pabora

AHHOTanuUs padoyeil NPOrpaMmMbl JUCUUIIIIMHBI
«IIpukaagHas MeXaHUKA»

1 Heab IMCUMILUIMHBI — HAYYUTh CTYACHTOB TBOPUECKOMY IMOJXOJY K BBIMOJHEHUIO MHKEHEPHBIX
pacyeToB Ha MPOYHOCTh, )KECTKOCTh U YCTOWYMBOCTD JIEMEHTOB KOHCTPYKLIMM, J€TaNe U y3J0B MAIUH U
anmnaparos.

2. B pe3yabTraTe u3ydyeHUus JUCHHUILIHHBI 00y4YAIOIIUIACH T0JIKEH:

Ob1aoams CleqyOMUMA KOMIETCHIIMSIMA U WHIUKATOPAMH UX JOCTUKCHUS:

VYK-2.1; YK-2.2; VK-2.4; YK-2.7; VK-2.8; YK-2.9; VK-2.10

3namu:

— OCHOBHBIE YPAaBHEHUS U METO/IbI PEIICHHUS 3a7a4 COIPOTHUBIICHHS] MAaTEPUATIOB U JA€TAJIEH MallUH;

— OCHOBHBIE METO/Ibl PACUETOB HAa MPOUYHOCTH, KECTKOCTh U YCTOMUYUBOCTH JIEMEHTOB KOHCTPYKIIUN
MAalluH ¥ anmnaparos;

— OCHOBBI TEOPUH pacyeTa JIeTajaei U y3JI0B MAIlIMH U allapaToB XMMUYECKON TEXHOJIOTHUH.

Ymemu:

— IPOBOJIUTH PACUEThI JIEMEHTOB KOHCTPYKLIMM Ha OCHOBE METO/IOB COITPOTUBIICHHS] MAaTEPUAIIOB;

— PAacCUUTHIBATh U KOHCTPYMPOBATH JETAIN MAIIHMH I10 UCXOIHBIM JAHHBIM;

— MPOU3BOAUTH PACYETHl MO OCHOBHBIM KPUTEPHSIM pPabOTOCIOCOOHOCTH M KOHCTPYHPOBAHUS
neTajied MallluH.

Braoems:

— HaBBIKAMM pacyeTa CONPOTUBIICHUS MaTEPUATIOB AHAIUTUYECKUMU METO/IaMU;

— HaBBIKAMH BBIOOpA MAaTEPUAIIOB IO KPUTEPUSIM IIPOYHOCTH;

— pacyeTaMM THUIIOBBIX J€TAJIEH MalllH, MOJIb3YsICh clipaBouHor auteparypoit u '[OCTamu.

3 KpaTrkoe coaep:kanne IUCHUNIHHBI

Paznen 1. Omnpenenenune peakunuii omop. PacrsikeHue-cikaTue. AOCOMIOTHO TBEPAOE TEJO.
DOJIEMEHThl CTaTUKH. YpaBHEHUs paBHOBecusA. OCHOBHbIC JOMYIIEHUS M MPUHLMIBI CONPOTUBIICHUS
MatepuanoB. Hampsokenus, nedopmanuu u nepemenieHus. 3akoH ['yka. [locTpoeHue smiop BHYTpEeHHUX
YCUJIMH, HANPSKEHUH U IepeMeIlieHI. Y ClTIOBHE MPOYHOCTHU NP PACTSDKEHUH (CHKATHH).

Paznen 2. Kpyuenue. U3ru6. 3akon ['yka mpu casure. BHyTpeHHHE cuiioBble (hakTOphl mpu
Kpy4eHUHU. YCIOBHE MPOYHOCTH MpU KpydeHwuw. [loHsATHE umcTOoro m momepeyHoro u3ruOos. [IpaBumia
MOCTPOCHHUS SMIOP MONEPEYHBIX CHJI U U3TrHOAI0IUX MOMEHTOB. Y CJIOBUE MPOYHOCTH MPH U3rHoe.

Pa3znean 3. CioxHoe HampskeHHOe cocTosiHMe. OCHOBBI TEOPUM HANPSIYKEHHOTO COCTOSIHUS U
TUTIOTE3bl MPOYHOCTH. TOHKOCTEHHBIE cocyabl. OmpenerncHue HanpsHKEHUH M0 O0e3MOMEHTHOW TEOpHH.
Pacuer cxaThIX CTEpIKHEW HA YCTOMYHUBOCTb.

Paznen 4. Jleraau mamun. CoequHeHns AeTajaed MalvH. Bajibl U OCH, UX OMOPHI U COCTUHECHUSI.
MexaHnndeckue nepeaadu.

Pazgen 5. PacueT XMHMH4YeCKOr0 anmapara ¢ MEXaHHYeCKUM TepeMeluBaIIUAM YCTPOUCTBOM.
Bb160p KOHCTPYKIIMOHHBIX MaTepuanoB. PacueT OCHOBHBIX I'€OMETPUYECKUX pa3MepoB armapara. Beibop
¢nannes, npuBona. Pacuer ¢manueBoro coenunenus. Beidop memanku. Pacyer memanku Ha MpOYHOCTb.
Pacuer mmoHku B cTynuIe Memanku. Pacder Bajia Memaaku Ha BUOpOYyCTOMYMBOCTh. PacueT Bana Memranku
Ha TPOYHOCTh. BBIOOp M pacueT KOMIUICKTYIONMUX 31eMEeHTOB. OQopMieHHE MOSICHUTEIHHOW 3alHCKH.
Yeprexx oOiiero Buaa ammapara ¢ BUJaMH, pa3pe3aMu, CEYEHUSIMU M BBIHOCHBIMHU 3JIEMEHTaMH, JAIOUIMHU
MOJTHOE TIPEJICTaBICHHE 00 ero yCTPOMCTBE U MpPUHITUIE paboThl. UepTeku COOPOUHBIX CIUHUI] U JCTaICH.
Odopmnenue ceruduxauy.
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4 O0beM yueOHOH THCHHMILINHBI.

Beero Cemectp
Bun yuebnoit paboTbl & 4
3E Axan. 3F Axkan. 3E Axan.
q. q. 9.
OO6m1ast TpyI0EMKOCTh TUCIUILIAHBI 6 216 4 144 2 72
KonrakTHas padora — ayiuTopHbIE 2,22 30 1,78 64 0,44 16
3aHATHSA:
B TOM 4mcJje B popMe NPaKTHYECKOI 1,44 52 1,16 42 0,28 10
NMOAITOTOBKH
Jlexuun 0,89 32 0,89 32
[Ipaktuueckue 3austus (113) 1,33 48 0,89 32 0,44 16
B TOM 4HcCIIe B (hopMe MPaKTHUECKON 1,44 59 0.72 2 0.22 ]
MOITOTOBKH
CamocTosiTesibHasi padoTa 3,78 136 2,22 80 1,56 56
KonTakTHas camocrosiTenbHas paboTa
. 0,4 0,4 -
(3a4eT C OIEHKOM)
KypcoBoii npoekt 55,6 - 55,6
KonTakTHas camocrosiTenbHas paboTa 0.4 i 0.4
(mpueM KypcoBOTro MPOEKTa) 3,78 ’ 2,22 1,56 ’
PacuerHo-rpaduueckue padboTh 18 18 -
[ToaroroBka K KOHTPOJIBHBIM paboTam 18 18 -
CaMocCTOsATENbHOE N3YUEHUE PA3/IEIIOB 436 436 i
JUCIUILTAHBI
3ayer ¢ Kypcosoii
Bua uTOroBoro KOHTpoJIs: .
OlIeHKOI NPOEKT
Beero Cemectp
Bun yuebHo# paboThl A 3 A 4 A
3E CIp. | ap CIp. | ap CTp.
q. q. 9.
OOu1ast TPYA0EMKOCTh IUCIUIIIUHBI 6 162 4 108 2 54
KonTakTHasi pabora — ayIMTOpHBIE 222 60 1,78 48 0,44 12
3aHSITHSA:
B TOM uHcJje B ¢popMe NpaKkTHYeCKOii 1,44 39 1,16 31,5 | 028 7.5
NMOJITOTOBKH
Jlexuun 0,89 24 089 24
[Tpaxtrueckue 3anstus (113) 1,33 48 0,89 24 0,44 12
B TOM 4HCIIe B (hOpMe MPAKTUIECKON 1,44 39 0.72 195 | 022 6
MOATOTOBKH
CamocrosiTesibHas padoTa 3,78 102 2,22 60 1,56 42
KonTakTHas camocrositenbHas paboTa
. 0,3 0,3 -
(3a4eT C OLEHKOM)
KypcoBoii mpoekt 41,7 - 41,7
KonTakTHas camocrosiTenbHas paboTa 03 i 0.3
(mpueM KypcoBOTro MPOEKTa) 3,78 ’ 2,22 1,56 ’
PacuerHo-rpaduueckue paboTbl 13,5 13,5 -
[ToaroToBka K KOHTPOJBHBIM paboTam 13,5 13,5 -
CaMocTosTenbHOE H3yUeHUE Pa3/IesioB 32.7 32,7 i
JUCIUTUTAHBI
3auer ¢ KYpCcoBoii
Bua uTOroBoro KOHTpoJIf: .
OLICHKOM NMPOEKT
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AHHOTaNUA padoyell MPOrpaMMbl JUCHUINJIMHBI
«IIpouecchl 1 anMapaTbl XMMHYECKO TEXHOJIOTHIDY

1 lleap AUCHMIIMHBI - BMECTE C ITUCIUIIMHAMH OOIIEH XMMUYCCKOM TEXHOJIOTHU, XUMHYCCKUMH
MPOIIECCAaMH B PEAKTOPaMU U APYTUMHU, CBSA3ATh OOIIEHAYYHYIO M OOIIEUHKEHEPHYIO TOITOTOBKY XMMHKOB-
TEXHOJIOTOB, YTO HEOOXOAMMO MpHU TMOATOTOBKE OakalaBpOB IO JAHHOMY HANpaBIEHUIO MJs Hay4dHO-
UCCIIEIOBATEIbCKON U MPAKTHUECKOW pabOThI HA MPEANIPUATHUSAX.

2 B pe3yabTaTe u3yuyeHHUs JUCUMILIMHBI 00y4aIOIIMIACH 10JI7KEH:

Ob6nagarh ciaenyOIMMH YHUBEPCATbHBIMA KOMITETEHIIUSIMU U MHIUKATOPaMHU UX JOCTHUKEHHUS:

VYK-1.1, YK-1.2, VK-1.3, YK-1.4, YK-2.3; YK-2.10, YK-3.3, YK-8.4, OIIK-2.6, OIIK-2.7, OIIK-2.8,
OIIK-4.1, OIIK-4.2, OIIK-4.3, OIIK-4.7, OIIK-4.12, I1K-1.2, [IK-1.3, T1K-2.3, [1K-3.2, [IK-4.3.

3namu:

— OCHOBBI TEOPHH MEpPEHOCA UMITYJIbCa, TeIJIa U MAacChl; MPUHIMIBI (PU3UYECKOTO MOJEIUPOBAHUS
MPOLIECCOB; OCHOBHBIE YPABHEHUS IBHXKCHUS JKUKOCTEN; OCHOBBI TEOPUH TEILJIONEPEIaul; OCHOBBI TEOPUU
Maccorepeiayl B CHCTEMax CO CBOOOJHOW M HEMOJABI)KHOM rpaHuled paszena (pas3; TUIOBbIE MPOLECCHI
XUMHUYECKON TEXHOJIOTUH, COOTBETCTBYIOIIUE annapaTbl U METO/Abl UX PACUETa;

— METOJbl TOCTPOEHUS SMIIMPUYECKUX W TEOPETHYECKUX MOJEIEH XUMHUKO-TEXHOJOTHYECKUX
MPOLIECCOB.

Ymemy:

— OINpEAeNsITh XapakTep ABMXXEHHUS >KHJIKOCTEM M Ta30B; OCHOBHBIE XapaKTEPUCTHKU IPOLIECCOB
TEIUIO- M Maccolepefaud; pacCYUThIBaTh MapaMeTpbl W BbIOMpaTh anmaparypy s KOHKPETHOTO
TEXHOJIOTHYECKOTO MPOLECcCa;

— paccuuThIBaTh OCHOBHBIE XapaKTEPUCTUKU XHUMHKO-TEXHOJOTHYECKOIro Ipoliecca, BhIOMPATh
palMOHATIBHYIO CXEMY.

Braoemo:

— METOJJaMHU  TEXHOJOTMYECKHUX pacCue€TOB OTHCNbHBIX Y3JIOB U JleTaleil XUMHUYECKOIo
000opyI0BaHNS;

— HaBbIKaMHU MMPOEKTUPOBAHUS TUIIOBBIX aIMapaTOB XUMHUUYECKOU MPOMBIIIJIEHHOCTH;

— METOJIaMH OTIpeIeNIEHHUs] PALIMOHAIBHBIX TEXHOJIOTHUECKUX PEKUMOB pabOThl 000PYAOBAHHUS.

3. Kparkoe comepxanue Q1M CUUILIHHBI.

Pasznea 1. 'mapoannamMuyecKkue Mpouecchl M annapaTbl XUMHUYECKONH TEXHOJIOTHH.

I. Beenenue B auciunianHy. OCHOBHbIE TOHATUS U omnpenenceHus. IlpenMer aucCUUILITAHBI
«IIpomtecchl W ammapatbl XUMHYECKOW TexHosorumy. Krmaccudukamus mnporeccoB. HempeproiBHBIE H
NEepPUOIUYECKHE, CTAlIMOHAPHBIE U HECTALIMOHAPHBIE MTPOLIECCHI.

OcHOBHbIE 3aKOHOMEPHOCTH MPOLECCOB W OOIIME MPHUHIMIIBI pacyeTa anmnapaToB XHUMHUYECKOU
TEXHOJIOTHH.

Kunkoctn u rasel. Knaccubukamus xugakoctedt. Mpeanbnast skxunkoctb. KanenmpHble W ympyrue
*KuakocTu. Cusibl, TEUCTBYIOIIUE B KUJKOCTU: MAaCCOBBIE M MOBEPXHOCTHBIC. HampsikeHus: B )KUJIKOCTAX U
razax (TaHT€HIHMAJIbHbIE W HOpMasbHBIC). CBOMCTBA XKUAKOCTEH. Moaenp HenpepbsiBHOW cpenapl. [loHsTHe
(U3UYECKOTO STIEMEHTAPHOTO 00beMa.

2. OcHOBBI _Teopuu nepeHoca. OCHOBBI TE€OpPUHM SBJICHHH TMEpPEHOCA: aHajdu3 MEXaHU3MOB,
MOJICTTMPOBAHUS M pa3pabOTKu O0OOOIIEHHBIX METOJOB pacdera THIPOMEXaHWYECKHX, TEIUIOBBIX H
MacCOOOMEHHBIX IMPOLIECCOB M ammnaparoB. MeHOMEHOJOTHYecKUe 3aKOHbI MEpPeHoca MMITYJIbCa, Macchl U
OHepruu. MONEKyIsIpHBIA M KOHBEKTUBHBIM mepeHoc. OOmme 3aKOHOMEPHOCTH THAPOAMHAMUKH,
TEIJIoNepelayl U Macconepenadu. B3anMocBsI3b 3TUX MPOLIECCOB B MPOMBIIUICHHOW amnmnaparype. Pomnb
SIBIICHUW TIEpPeHOCa TMPU XHMHUYECKUX TMpeBpalleHusx. MaTepuanbHble W JHEPreTHYecKue (TErIoBbHIC)
OallaHCBl; ONpEJECIICHHE MAacCOBBIX IMOTOKOB U JHEPreTHMYECKHUX 3aTpaT. YCJIOBHS paBHOBECHS W
orpezieNieHue HampaBIeHUS MpoIieccoB nmeperoca. OOumii Bua ypaBHEHHI CKOPOCTH MPOIIECCOB; IBIKYIINE
CWJIBI M KHHETHYeCKHUEe Ko duLmeHThl. JINMUTHPYIOLTHE CTaIuH.

3. l'unpocratuka. [uddepeHunanbaple  ypaBHEHHs paBHOBecus Oiiepa. Ilokosmiascs
JKUJKOCTh TOJ JEUCTBUEM CHJIBI TshkecTH. (OCHOBHOE YypaBHEHHE TuapocTatuku. [Ipakruueckue
MPUJIOKEHUSI OCHOBHOTO YPAaBHEHHUSI THIPOCTATUKH.

4. luoponunamuka. bamanc cuil npu ABUKEHUM BA3KOM HECKHMMAEMOU KUJIKOCTH. Y paBHEHHUE
HEepa3pBIBHOCTH (CIUIOIIHOCTH) MOTOKA. Y paBHeHue HaBbe-CTokca U ero pu3nyecKuii CMBICII.
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[Tonobnoe mpeoOpazoBanue ypaBHeHuss HaBbe-CTokca. bespasMepHbie MEpPEeMEHHBIE - KPUTEPHH
ruApoaIuHAMUYecKoro nmomoous (Dinepa, Pelinonpaca, @pyna, TOMOXPOHHOCTH), UX (PU3HYECKHI CMBICIH;
napameTpuueckue Kkputepuu. KpurepuaibHoe ypaBHEHUE ABUKEHUS BA3KON KUIKOCTH.

VYpaBHeHUe NBWXKEHUS Diiepa. DHEPreTHYeCKUid OajlaHC CTAlMOHAPHOTO JBYDIKEHUS HACATIbHON
KUJKOCTU. YpaBHEHUE bepHyIUIM U1 UACAIBHOU U PEAIBHOM KUAKOCTH. Ero nmpaxkruueckue MpUioKeHUs
(ucreuenue kumkocredd, TpyOka Ilurto-Ilpanarns). [IpuHOMIBI W3MEPEHHS CKOPOCTEH M PacxoJioB
KUJKOCTH JPOCCEILHBIMU MPUOOpaMU M MTHEBMOMETPHUECKUMHU TpyOKkamu. OmpeneneHne pacxoioB MpH
VCTEYEHUU KUAKOCTEN yepe3 OTBEPCTUS NN HACAJKU.

IMuapoarHaMUYecKre PEXKUMBI IBHKEHUS KUIKOCTEH: JTaMUHAPHBIA U TYpOYJICHTHBIN.

Yucno PeliHonbaca M ero KpUTHYECKHE 3HAYCHHS. MEXaHU3MbI JIJAMUHAPHOTO M TYpOYJIEHTHOTO
teueHuil. [lonarue typOynentHocTu. I[IpencraBieHuss O THUAPOJMHAMUYECKOM IMOTPAHUYHOM CIIOE€ MPH
TEYEHUH 110 TPYOaM U KaHaJlaM U IpU OOTEKaHUHU Tell.

Pacuer nuamerpa TpyOONMpOBOAOB M ammaparoB; BBIOOP CKOPOCTEH MOTOKOB M ONTHUMAJILHOTO
IraMeTpa TpyOomnpoBOAOB.

Pacnipenenenne ckopocTeit mo paauycy TpyObl TOCTOSIHHOTO CEUEHHUs TMpU JaMHUHApHOM
CTallMOHAPHOM TE€UEHUHU.

Teyenne B TpyOax u KaHamax. OnpeAensionuii IMOMEpPEUYHbId pa3Mep TMOTOKa B KaHalax
POM3BOJILHON (POPMBI: TUAPABINYECKHH pauyc, SKBUBAJICHTHBIA JHAMETP.

['mppaBnrueckoe CONPOTHBIICEHHE INPU TEUEHUHM KUAKOCTEHM M Tra3oB. Pacyer morepp Ha TpeHue
(ypaBuenme [lapcu-BeiicOaxa) u Ha MecTHBIE conpoTuBIeHUs. COOTHONICHHUS U HOMOTPAaMMBI ISl pacdera
KodduimeHTa TpeHusa. 3aBUCUMOCTH MEXAY pacxoJoM U IepenaaoM AaBieHus. Pacuer Hamopa ans
nepeMeIeHHs )KUAKOCTeH Yepe3 cucTeMy TpyOOIpoBOIOB U aIlapaTos.

1.5. Ilepemenienue xunkocreil. IlepeMenienne XUIKOCTEH € MOMOIINbIO MAallWH, MOBBIIIAIOIIUX
naienne. O0beMHBIE (MTOPUTHEBBIC, POTALIMOHHBIC U JIP.) ¥ JUHAMHYECKHE (LIEHTPOOESIKHEIE, OCEBBIE U JIP.)
Hacochl. OCHOBHBIE MTapaMeTphbl pabOThI THIPABIUYECKUX MAIIMH: TPOU3BOIUTEIBHOCTD, HAIIOP, MOIIIHOCTD,
KII/JI. Pacuer Hanopa u moTpebasieMoit MOIITHOCTH; OO0 ABUTATENs K Hacocy. Onpenenenue 10myCTUMOM
BBICOTHI BCachlBaHUs. SIBI€HHE KaBUTALMU U ero npegorspamieHue. OcoOeHHOCTH paboThl, COIOCTaBICHNE
U 00JacTH MPUMEHEHHS OCHOBHBIX THIIOB HACOCOB - I[EHTPOOEKHBIX, MOPIIHEBBIX (TUTYHXKEPHBIX) H JIp.
Ces13p Hamopa, momtHocTH ¥ KIIJ[ ¢ mpon3BoauTEILHOCTBIO (XapaKTepUCTUKHA HAacoCcoB). PaboTa HacocoB Ha
CETh M UX BBIOOP; PETyIUPOBAHUE TPOU3BOTUTEIIEHOCTH.

Paszgen 2. TensioBble mpouecchl U annapaTbl XMMUYECKON TEXHOJIOTHH.

2.1. OcHOBHBIC TOHATUS M ompejeraeHus B Ttemaonepenaye. OCHOBHbBIE TEIUIOBBIE MPOILECCHl B
XUMHYECKOM  TEXHOJIOTMM: HAarpeBaHMe M  OXJaXJCHHE, KOHJACHCAMs NapoB M  HMCHApeHHE
*uakocted. CTalMOHApHBIM M HECTALIMOHAPHBIM MEepeHOoC TEeIUIoThl. TeMmmeparypHoe Iojie, TpajueHT
TEMIIEpaTypbl W TEIUIOBOM IIOTOK; TeIUIoNepenaya W Teliooraada. TemrepaTyponpoOBOJHOCTh —
TEIJIOMHEPLIMOHHBIE CBOMCTBA CPEIbI.

2.2. Tlepenoc snepruu B hopme TermioTel. TemnoBoi O6anaHc Kak YaCTHBIM CIydail SHEPreTHIECKOTO
Oanmanca. OmpezeneHre TEIUIOBOW HArpy3KH ammapara NpU W3MEHEHHMH W 0e3 M3MEHEHHs arperaTHOro
cocrossaus. Pacxon temmonocuteneit. uddepennuansnoe ypaBHEHHE IepeHOca SHEpPruH B ¢opme
TernoTel, ypaBHeHUE Dypbe-Kupxrodpa u TermonpoBogHocTH. CTallMOHAPHBIA MEPEHOC TEIJIOTHI Yepes
IUIOCKUE W HWIMHApUYeckue creHku. CodyeTaHne MeXaHHW3MOB MEpeHoca TEeIIOThl (TEMIONPOBOJAHOCTH,
KOHBEKLWHU, u3IydeHus1). KOHBEKTHUBHBI TNE€peHOC TeIIoThl. be3pa3MepHble NepeMeHHblE — 4YHUCiIa
Hyccenbra, [lexne, [Ipannrns, ['pacroda, @ypre. Pacyer k03pHUIMEHTOB TEIIOOTIaYH TTPH BBIHYKICHHOMN
U ©CTECTBEHHOW KOHBEKIMH. TerooOMeH Ipu U3MEHEHHH arperaTHoro cocrosHus. KoHaeHcalus mapos.
®opmyna Hyccenbra. TermmooOMeH mpu kureHun. PaauadnTHBIA TerionepeHoc. BzanmMHoe u3aydyeHue Ted.
PannaHnTHO-KOHBEKTUBHBIN MEPEHOC TEIJIOTHL. Pacuer moreph TEIIOTH annapaTtaMu B OKPYXKaIOIIyI0 Cpeay
Y TEII0BOU M30Jsuund. OCHOBHOE YpaBHEHHE TEILIONEPEIAUN.

2.3._Temnonepenadya B TOBEPXHOCTHBIX TEINIOOOMeHHUKax. Temmomnepenadya B MOBEPXHOCTHBIX
TEIUIOOOMEHHUKAX.  AJJIMTUBHOCTh  TEPMHMUYECKHUX  compoTuBieHuUd. CpemHss  IBUXKyIIas cuia
reronepenayn. OnpeneneHue cpeaHed ABMKYIIEH CHIIbBI B alaparax pa3jiudHbIX KOHCTPYKIIUH.
B3anmHoe HanpaBieHue IBUKEHUS TEIIOHOCUTENel. PacueT moBepXHOCTH TEMI000OMEHHUKOB.

CriocoOsI TOIBOJIA M OTBOJIA TETUIOTHI B XMMHUYECKON TexHOIOTUU. TpeOoBaHus, MpeabsBIsSEMbIE K
TerioHocuTensiM. OOG0rpeB BOASHBIM MAapOM, BHICOKOTEMIIEPATYPHBIMU OPTaHUYECKUMH TEIIOHOCUTENSIMH,
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TOMOYHbIMA  ra3amu. CmocoObl  3mekTpoobOorpeBa.  OTBOA  TEIMJIOTHI  BOJOW,  BO3AYXOM H
HU3KOTEMIIEPATYPHBIMH TETIJIOHOCUTEIISIMHU.

TemmooOMeHHble  ammaparbl; ux  kjaccudukamus.  OCHOBHBIE  THUIBI  MMOBEPXHOCTHBIX
TEIJIOOOMEHHHUKOB (TpyOUaThie, TUIACTUHYATHIC, allllapaThl C MEPEMENTUBAIOIIMMH YCTPOWCTBAMHU M T.J.)
CMecuTenbpHBIE TEMJIOOOMEHHHMKH: TPAaJUpPHHU, KOHJIEHCATOPHI CMEIIEHUs. BbIOOp ONTUMAlIbHBIX
KOHCTPYKIMH W  yCIOBHUM OJKCIUTyaTallUM TEIJIOOOMEHHbIX ammapatoB. (OCHOBHBIE TEHACHIIMU
COBEpPILIECHCTBOBAHUS TEIUIOOOMEHHBIX allaparoB.

Pazgen 3. Ilpoumecchl W ammaparbl pasjejieHMsi TOMOIeHHBIX CHCTeM (OCHOBHbBbIE
MaccoOOMeHHbIEe MPOLeCcChI).

3.1.__OcHOBHblC TOHSATHS M OUpefeleHus B Macconepenade. Kiaccuduxanus mporeccos
MaccooOMeHa. OCHOBHBIE MOHATHS U omnpeneneHus. [Iporeccsl co cBOOOIHON M (PUKCUPOBAHHOM TPaHHIICH
paznena (a3 u ¢ pazaenstomnieit Gpasbl neperopoakroit (MemoOpanoii). Hocurenu u pacmipesenseMblie BEIeCTBa.
CnocoObl  BeIpakeHHss cocTtaBa (a3. DUBMKO-XMMHYECKHE OCHOBBI MAacCOOOMEHHBIX IPOIIECCOB.
PaBHOBecHBIE YCIIOBUS U ONpeE/eiCHNE HAapaBJIeHUs NepeHoca Bemectsa u3 (asel B pazy. Koaddunuents
pacnpenenenus. Ilonstue o wmaccomepenaue u MaccooThade. KOHIIEHTpallmOHHOE TIOJe, TPaJueHT
KOHIIEHTPAIIUH, OOIINI U yaeNbHBINA MOTOK Macchl. MonekynspHas nuddy3ust B )KHIKOCTAX, razax (mapax)
U TBEPJBIX Telax.

3.2. MexaHU3MBbl NIEPeHOCa MacChl. YpaBHEHHE HEPAa3pBIBHOCTU JUI JBYXKOMIIOHEHTHOW CHCTEMBI.
HuddepennmanbHoe ypaBHEHHE KOHBEKTUBHOTO TIEPEHOCAa MacChl B OMHApHBIX cpenax. Juddy3noHHbII
NOTPAaHUYHBIA CJIOH; Mpo(UIM KOHIEHTpauuid M cKopocTed B moTokax. Koadduuments mMaccooTaay.
OcHOBHBIE MOJIETIBHBIE TPEACTABICHUS O MEXaHU3ME MaccooTAaud. MojearupoBaHHE KOHBEKTHBHOIO
maccoobmena. Yucna Hyccenpra, [lekne, [panarus, @ypse u Ap., X (GU3NUECKHIA CMBICI, aHAIOTHH C
TEIUIOBBIM IOJ00MEM MPUMEHHUTENBHO K ra3aM M KHAKOCTAM. Pacuer ko3d@uimeHToB maccoornauu B
anmaparax pa3JMYHbIX THUIIOB MO YpaBHEHUSM C Oe3pa3sMepHBIMH MEpPEeMEHHBIMH. Maccomnepenaya.
OcHoBHOe ypaBHeHue Maccomnepenayr. CooTHoOLIeHHE MeXAy KoddduuueHTaMl Macconepenadud u
MacCOOT/auH, aATUTUBHOCTD NU(DPY3MOHHBIX compoTHuBIeHUN. MHTEeHCH]UKAIUS Maccolepenayu myTeM
BO3JICUCTBHS HA JUMUTHUPYIONIYIO CTaui0. BiusHue yciaoBuil (TemMneparypsl, TaBICHUs, KOHIICHTPAIIHi) Ha
HalpaBJIeHUE MAaCcCONIEpPEeHOCca Ha MpuMepax adcopOIMy; TPUHIUITBI BHIOOpa aOCOPOECHTOB.

3.3. ®a3zoBoe paBHOBecue. MaTeprallbHBINA OalaHC HEMPEPHIBHOTO YCTAHOBUBIIETOCS TIpoliecca Mpu
Pa3TUYHBIX CIIOCO0AaX BBIPAXKEHHUS COCTABOB (a3 M MX PACXOOB; ypaBHEHHUs pabouux jauHMi. [Ipenenbupie
KOHIEHTPAllUU pacHpeesIieMOro KOMIIOHEHTa B OTJAIOUIe W u3BJIeKarouleil (as3ax ans mMpoTHUBOTOYHBIX
nporeccoB. MakcUManbHO BO3MOJKHASI CTETICHb W3BJICUCHUS, MUHUMAIBHBIA M ONTUMAIIBHBIN pPacXOIbl
W3BJICKAIOIIEH (a3bl.

3.4. Meronbl pacyéra pa3MepoB MacCOOOMEHHBIX KOJOHHBIX ammaparoB. Pacuer momepeyHoro
ceueHus (AMaMerpa) KOJOHHBI; TNPENEeNbHO JONyCTHMas W HKOHOMHUYECKH OINTUMAalbHas CKOPOCTU
CIUTONTHOH (ha3bl. PanimoHabHEIN BRIOOp B3aMMHOTO HAMPABJICHHS IBIKEHUS (a3 U OPraHU3AIMH TOTOKOB B
MaccOoOOMEHHBIX amnmnaparax. Pacyer MaccoOOMEHHBIX MPOLIECCOB M aNMaparoB MAJs CHCTEM C OJHHUM
pacripenenseMbM KOMIIOHEeHTOM. OCHOBBI pacueTa BhICOTHI MAaCCOOOMEHHBIX aIllapaToB C HEMPEPHIBHBIM U
CTYyIMEHYaThIM KOHTaKTOM (a3. J[Ba OCHOBHBIX METOJIa pacyeTa: Ha OCHOBE KO3 PUIIMEHTOB Maccomepeaadn
U Ha OCHOBE IMOHATHUS TEOPETUUECKOH CcTymeHu paszzaeneHusd. [loHATHE Yuclia eAMHUI IepeHOCa M BBICOTHI
eauHunbl niepeHoca. daktop wmaccomepenaun. CpenHsis IBIKyIas cuila Mmacconepenauu. BrusHue
IPOJIOJILHOTO TIEPEMEIIMBAHUS HAa CPEAHIOI JBHXKYIIYIO CHIIy Maccomepenauu. Ilpomenypa pacuera,
OCHOBaHHasi Ha 0OBEeMHBIX Kod(hduimentax maccomnepenayu. ['padudecknii M aHATUTHICCKUNA METOIBI
pacuera. Pacuer BBICOTBI MAacCOOOMEHHBIX amIapaTroB CO CTYNEHYATHIM KOHTakTOM (a3. Dp(heKTuBHOCTH
cryneHd mo Mbopdpu. Csa3p umcna eaunull nepeHoca u JokamsHoro KIIJ[ crymenn mo Mbpdpu.
UncneHHBI pacdyeT «OT CTYNEHU K CTYNEHW» M ero rpaduueckas HMHTEPIpPETalis C HCIOIb30BAaHUEM
«KUHETUYECKOW JTUHUMY». YUeT cTpyKTypbl moTokoB U KIIJI Tapenkn. OcoOeHHOCTH pacueTa TapeinbuaThiX
KOJIOHH Ha OCHOBE IMOHSTHS TEOPETUYECKON Tapenku. YUCIIo NEeHCTBUTENBHBIX U TEOPETHUYECKUX TapEJIoK.
D¢ heKTUBHOCTH Tapesku. ParmoHabHBIA BRIOOP B3aMMHOTO HaIlpaBJICHUsS JIBWIKEHUS (a3 W opraHU3aIuN
MIOTOKOB B MaCCOOOMEHHBIX amIaparax.

3.5. AGcop6Ouus. O6muMe MpUHIMIBI YCTPOUCTBA U KIacCH(UKAIIHS aIllapaToB s MACCOOOMEHHBIX
IpoIeccoB B cucTeMax '"ras(map)-kuakocts". OcobeHHOCTH KOHCTPYKIMA abcopbepoB. OCHOBHBIE THUIIBI U
o0yacTu NMpUMEHEHHsI abcopOepoB: HAacaJOUYHBIE W TapeibyaTble KOJOHHBI, ammaparbl CO CIUIOMIHBIM U
CEKIIMOHUPOBAHHBIM 0apOOTKHBIM CIIOEM, ammaparbl ¢ JUCHEPTHPOBAHUEM KHIAKOCTH. Cxembl
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a0bcopOLMOHHO-AECOPOIIMOHHBIX YCTAHOBOK C BBIJICICHUEM H3BJICUCHHOTO KOMIIOHEHTAa W pereHeparuei
abcopOeHTa (nmecopOnuel Mpu MOBBIIIIEHHOW TeMIlepaType, MOHM)KCHUEM JIaBJICHUs, OTIYBKOW WHEPTHBIM
HOCHUTEJIEM).

3.6. Hucrwumsimus. Pextnduxammsa. PasneneHne mucTWUIALAENR JKUIKUX TOMOTEHHBIX CMECEH U
CKIDKEHHBIX Ta30B; OOJIACTM MPUMEHEHUS W OCOOCHHOCTH TIPOBEICHHS IPOLECCOB TPU PATUYHOM
napieHuu. [lapokuakoCcTHOE paBHOBECHE JUIsi CHUCTEM C TIOJHOM M OrPAaHUYEHHOMW B3aMMHOMU
pacTBOPUMOCTBIO M €ro BIUSHHUE HA BO3MOXXHOCTb DAa3JelCHUs KOMIOHEHTOB JUCTHIUIALIMOHHBIMU
MeTonamu. Pacyer paBHOBecusi 71l MIeallbHbIX OMHApHBIX cMeceil. [IpocTas u QpakiroHHas MeperoHka;
neperonka ¢ aeduermanueii. MarepuaibHblii 6aaHc, pacueT BbIXOJa MPOAYKTAa U €ro CPeaHEero cocTaBa
IpH TEeperoHke OWHAapHBIX cMeceil. CXeMbl YCTaHOBOK. TemioBbie OamaHCBl M pacdyeT pacxoioB
TEIUIOHOCUTENIEH 171l 3TuUX mpoueccoB. Pextudukanusa. PU3NKO-XUMUYECKHE OCHOBBI U OCOOCHHOCTH
YCIIOBUH TIpOBeJeHUS mporieccoB. CXeMbl YCTAHOBOK JJIsS HEMPEPHIBHOW U MEPUOAMYECKON peKTH(PHKAITUN
OuHapHbIX cMeceil. OCOOCHHOCTH yCTpPOMCTBA ammapaToB (HACaJOYHBIX M Tapeab4aThlX KOJOHH) M BRIOOpA
pPEXUMOB MX paboThl Tpu pektudukanuu (Mo cpaBHEHUIO ¢ abcopOiueit). OCOOCHHOCTH YCTpOMCTBA U
BapHaHThl pabOTHI ucnapuresei u aeduermaropoB. MoearpoBaHUE U pacyeT MPOIECCOB U anmapaToB Mpu
HENPEPBIBHON pEeKTH(PUKAIUU OMHAPHBIX cucTeM. OCHOBBI YUCICHHOTO M rpad)0aHaTUTHUYECKOTO METOIOB.
MarepuanpHbiii Oananc. Paboune nuauu. OmnpeneneHre MUHHUMAIBHOTO M pabodero ¢iermMoBOro yucia.
TemoBoii OanaHc U pacyeT pacxoA0B TEIUIOHOCUTENCH. [IpHHITUITB TEXHUKO-9KOHOMUYECKON OMTUMU3AIHH
npu pacuere pabodero (prerMoBOro umcia, pasMEpoB ammapaTypbl U dHepreTudeckux 3arpar. OCHOBBI
pacdera TapeiabuaThiX U HACAIOUHBIX PEKTU(PUKAIMOHHBIX KOJOHH.

Paszgen 4. Ilpoumecchl u anmaparbl pa3jiejleHU] TeTEePOreHHbIX CcHucTeM (OCHOBHBbIE
THAPOMeXaHU4YeCKHe Mpouecchl).

4.1. PazzeneHure reTeporeHHbIX cucteM. OCHOBHBIE MOHATHS M MeToabl. Knaccudukanus KuaKkux u
ra30BBIX TETEPOTCHHBIX CHUCTEM: CYCIEH3UU, IMYJIbCHH, TEHBI, MbUIU, TyMaHbl. MarepuallbHbIi OanaHc
MIPOLIECCOB pa3JielIeHHs TeTeporeHHbIX cucteM. OneHka 3(h(GeKTUBHOCTH U BHIOOP ONTHMAIbHBIX MPOIECCOB
Y anmnapaToB JJIsl pa3/IeieHUs] T€TEePOT€HHbIX CMECEH.

4.2. OCHOBBI TE€OpUM OCaxJaeHMs. Pa3neneHne KUIKUX U Ta30BbIX CUCTEM B MOJE CHJI TAKECTH.
Pacuer ckopocTeii CBOOOTHOTO U CTECHEHHOTO OCaXKIEHHUSI TBEPABIX YAaCTHUI MApOOOPa3HOM W OTIMYHBIX OT
Hee GopM B 1oJie cuiibl TskecTU. [Iporeccsl oTcTanBaHus U YCTPOICTBO anmapaToB pa3JesieHus CyCleH3ul,
OMYJIBCUM U NbUIEH. PacueTr MoBepXHOCTH OCAKICHUS U IPOU3BOJUTEIILHOCTH OTCTOMHUKOB. Y CTPOMCTBO U
JIEHCTBHUE IMKJIOHOB (ITPOCTHIX U O0aTapEHHBIX ), THAPOIUKIOHOB.

4.3. TeueHue XUAKOCTH YEepe3 HEMOJBHUKHbBIC 3E€PHHUCTBIC U ICEBAOOKIKCHHBIC CIIOU. 3HAYCHUE
TUAPOIMHAMUKH 3€PHUCTBIX CIIOEB B Ipoleccax (hUIbTPOBaHUS, TEIIO- U MAacCOOOMEHAa, TeTepOreHHOTro
karamu3a M JAp. OCHOBHbIE XapaKTEPUCTHUKU STUX CJIOEB: JAMCIEPCHOCTh, YJEJIbHAas IOBEPXHOCTD,
MOPO3HOCTh, OSKBUBAJICHTHBIM JAuaMeTp KaHaioB. PacueT TuUIpaBIMYECKOTO COMPOTHUBICHUS CIIOSL.
lMunpaBnrueckoe COMPOTUBICHHUE CI0EB HACAAO0K MPOMBIIIIEHHBIX MACCO- M TEIJIOOOMEHHBIX allaparos.

Pexxumbl TeyeHHs] TOTOKOB B HACaJOYHBIX KOJOHHAaX. ['MapaBiIndeckoe CONMpPOTHUBIICHUE, SBICHUS
MOJIBUCAHUs, 3aXJICObIBAHUS W HWHBEPCHU (a3 M pacueT COOTBETCTBYIONIUX CKOpocTel. ['maponnHamuka
NCEBAOOXKIDKEHHBIX  (Kumsmux) cinoeB. OOnacTb NpuUMEHEHUS  MCceBAOOXKMKeHHs.  OCHOBHBIE
XapaKTEPUCTUKU TICEBIOOKMKEHHOT0 cocTosHUs. ['mapaBnuueckoe compoTuiieHue. Pacuer ckopocteit
NICEBAOOXKIKEHUSI W CBOOOJAHOTO BHUTaHHUSA, BBICOTHI TICEBIOOXKMKEHHOrO ciosd. OmHOpogHOE U
HEOJTHOPOJHOE TICEBAOOXKIKeHUE. OCOOEHHOCTH TICEBIO0KIKEHUS MOMHIUCIIEPCHBIX clioeB. [IHeBMO- U
TUAPOTPAHCIIOPT 3EPHUCTHIX TBEPJIBIX MaTEPUATIOB.

4.4. OunpTpoBaHUE CYCHEH3WW M OYKMCTKA ra3oB OT mbuied. Crenuduka MOBEIESHUS OCAIKOB Kak
3€pHUCTBIX CJIOEB: C)KMMAeMble U HEC)KUMaeMble 0Caaku. Buabl GuIbTpoBabHBIX Meperopook. OakTopsl,
BIUSIONINE HA CKOpPOCTh (uibTpoBaHus. (DWIBTPOBAHME TPU TOCTOSHHOW CKOPOCTH (UIBTPOBAHMSL.
DKCrepUMEHTAIbHOE OTpesiefieHue KOHCTaHT ypaBHeHHs (uiabTpoBaHus. Kiaccudukamus u ycTpoilcTBO
OCHOBHBIX THIIOB HETIPEPHIBHO U MEPUOANYECKH PAOOTAIOMINX (PHIBTPOB U QUIBTPYIOIIMX HEHTPUDYT.
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4. O0beM y4eOHOH THCHHUILINHBI.

Beero CemecTtp
Bup y4eOHoii padoThI > 6
3E Akan. 3E Axkan 3E Akan

4. . 4. . 4.
O611ast TPyA0EMKOCTh IUCHUTIINHBI 12 432 6 216 6 216
KonrTakTHas padora - ayinTopHbIe 45 160 1.8 64 2.7 92
3aHATHSA
Jlexumun 1,8 64 0,9 32 0,9 32
Jlaboparopusie pabots (JIP) 0,9 32 - - 0,9 32
[Tpaxtrueckue 3anstus (113) 1,8 64 0,9 32 0,9 32
CamocrosiTesibHas padoTa 5,5 200 3,2 116 2,3 84

CamocTosTenbHOE H3YUYCHUE Pa3/IeliOB 5.5 200 32 116 23 24

JIACITUTLTUHBI
Buabl KOHTpOJISA:
JK3aMeH 2,0 72 1,0 36 1,0 36
KonTakTHas paboTta - mpoMexyTouHast 0.8 0.01 0.4 0.01 0.4
aTTecTanus 2,0
IToaroroBka K 3K3amMeHy 71,2 0,99 35,6 0,99 35,6
Bua uToroBoro KOHTpoJIsi: IK3aMeH IK3aMeH
Beero Cemectp
Buj y4yeOHoii pa6oThI > 6
3E AcTtp. 3E AcTtp. 3E Actp.
q. q. q.

OO61ast TPyA0EMKOCTh TUCIUTUTHHBI 12 324 6 162 6 162
KonTakTHasi padora - ayIuTOpHbIE 45 120 1.8 48 2,7 7
3aHSITHS
Jlexun 1,8 48 0,9 24 0,9 24
JlaGopatopusie padotsl (JIP) 0,9 24 - - 0,9 24
[Tpaktrueckue 3ansatus (113) 1,8 48 0,9 24 0,9 24
CamocTosiTesibHasi padora 5,5 150 3,2 87 2,3 63

CaMocTOsATENbHOE U3YUEHUE PA3/IEIIOB 5.5 150 32 37 23 63

JUCHHUILINHEI
Buabl KOHTpOJIA:
IK3aMeH 2,0 54 1,0 27 1,0 27
KonrakxtHasg pabora - mpoMeXyTouHast
P POMEXYT 06 | 001 | 03 | 001 | 03
aTTecTalus 2,0
IToaroroBka K sK3aMeHy 53,4 0,99 26,7 0,99 26,7
Bua uTOroBoro KOHTpoJIs: JK3aMeH JK3aMeH
AHHOTauA padoyell MPOrpaMMbl JUCHHUIJIMHBI
«O0maa xumMmuueckasi TEXHOJIOT s
1 Heas aucuumiadHbl — QopMupoBaHWe  3HaHMKM B O0JAcTH  peaju3alud  XHUMHUKO-

TEXHOJIOTHYECKHUX IPOIIECCOB C YYE€TOM (U3HKO-XUMHUYECKHX OCOOCHHOCTEH MPOTEKAOIINX PEaKIui,
BBIOOpA ONTHUMAJBHBIX YCIOBHM peaiM3yeMbIX TIPOIECCOB, BbIOOpa A(M(EKTUBHBIX PEAKTOPOB,
NPUOOPETEHUsS] HABBLIKOB B COCTABIICHUU MAaTEpUATbHBIX M TEIUIOBBIX OAlaHCOB, B pacyeTe MPOIECCOB U
pEaKkTOpoB HAa OCHOBE MaTeMAaTUYECKOTO MOJEIMPOBAHUS, TOJMYy4YEHHs 3HaHUM B oOjactu pa3pabOTKH
sHeprocOeperarommux XUMUKoO-TexHosnorndeckux cucteM (XTC), 0e30TXOMHBIX H MAJTOOTXOMHBIX
TEXHOJIOTHIl Ha IpUMepe COBPEMEHHBIX MPOU3BOCTB.

2 B pe3yabTaTe H3y4eHUs] TUCHUILINHBI 00YYAIOIIUIICS T0JIKEeH:

Obaaoams cliefyOmUMU KOMIETSHIIMSIMA U UHAUKATOPaAMH UX JOCTUKCHUS:
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OIIK-4.4, OIIK-4.5, OIIK-4.8, OIIK-4.9, OIIK-4.14.

3nameo:

— OCHOBBI TEOPUH XUMUUYECKHUX MPOLIECCOB U PEAKTOPOB;

— METOJOJIOTHIO UCCIIEIOBAHMS B3aUMOJICHCTBUSI XUMUYECKUX IMPEBPALICHUI U SBICHUI MepeHoca
Ha BCEX MACIITa0HBIX YPOBHSIX;

— METOAMKY BBIOOpa peakTopa U pacyéra mporecca B HeM;

— OCHOBHBIC PEAKIIMOHHBIE MPOIIECCHI U PEAKTOPBI XUMUYECKON U OMOTEXHOIIOTHH;

— OCHOBHBIE MPUHIUIIBI OPraHU3AIMH XUMHUYECKOTO MPOU3BOJICTBA, €T0 UEPAPXUUYECKYIO CTPYKTYPY,
METO/1bI OTICHKH (D (PEKTUBHOCTH MTPOU3BOICTBA;

— OCHOBHbIE XUMHUYECKUE MTPOU3BOJICTBA.

Ymemy:

— paccuuTaTh OCHOBHBIE XapAaKTEPUCTUKU XUMHUECKOTO MPOIECCa;

— BBIOpATh pallOHATIbHYIO CXeMY IPOU3BOJICTBA 33JaHHOTO IPOAYKTA;

— OLICHUTh TEXHOJOTMUYECKYIO A(PPEKTUBHOCTH MMPOU3BOCTBA;

— BBIOpaTh 3(OPEKTUBHBIN TUIT PEAKTOPA;

— IIPOBECTH PACUYET TEXHOJIOTUYECKUX MAapaMeTPOB VIS 33JJaHHOTO MPOLIeCCa;

— OIpeeTUTh MapaMeTpbl HAUTYYIIeH OpraHU3aluy MPoIecca B XUMUUYECKOM PEaKTOpeE.

Braoemey:

— MeTo/IaMH aHain3a 3PGHEKTUBHOCTH pabOThl XUMUYCCKUX TTPOU3BOJICTB;

— METOJIaMH pacyeTa M aHaJIn3a MPOLIECCOB B XUMUUECKUX PEaKTOpax, OnpeeieHus
TEXHOJIOTUYECKHX MOKa3aTesel;

— METOJaMH BBIOOpA XUMUYECKUX PEAKTOPOB.

3 Kparkoe coaep:xxanue JTUCUUIIMHBI:

Paznen 1. Xumuyeckasi TEXHOJIOTHSI H XUMHYECKOe TPOU3BOICTBO.

1.1. OcHoBHbIE ONpeeieHUsT M TOJOKeHHsA. XUMHUUecKas TeXHONOTHs. OOBEKT XUMHUYECKOU
TEXHOJIOTMU. MeXKOTpacieBo XapakTep XUMHUUYECKONW TEXHOJIOTHMU. Pa3BUTHE XMMHUYECKUX MPOU3BOJCTB U
XUMUYECKOW TEXHOJOTUH. MeCTO XHMMHYECKOM TEXHOJOTHHM B TIPOMBINUICHHOW cdepe W MeToHoB
XUMUYECKONW TEXHOJOTUM B HEXMMHYECKUX OTPACISAX MPOMBINLIEHHOCTH. CUCTEMHBINM aHaNU3 CIOKHBIX
CX€M M B3aUMOJICUCTBUM HJIEMEHTOB CXEMbl — TIOHATHE U coJepxkaHue Meroja. dusnmyeckoe u
MaTEMaTUYeCKOe MOJCIUPOBAHKUE, OINPEIACICHUE W OCHOBHBIE TMOHSTHS, UX MECTO B HHXKEHEPHO-
XUMHYECKHX MCCIEOBAaHUAX U pa3paboTkax. MecTo M 3Hau€HUE HATYPHOTO U BBIYUCIUTEIHLHOTO
skcniepumenTta. CojepikaHue U 3a7a4n yueOHOro Kypcea.

1.2. XumMuueckoe NMPOU3BOACTBO. ITousatue 0 XUMHUYECKOM MIPOU3BOJICTRBE.
MHOTro¢yHKIIMOHATBFHOCTh XMMHYECKOTO Mpou3BoAcTBa. OOmIas CTPYKTypa XMMHUYECKOTO MPOU3BOICTBA.
OcCHOBHBIE TIOJICUCTEMBl XMMHYECKOrOo Mpou3BoACTBA. (OCHOBHBIE TEXHOJIOTUYECKHE KOMIIOHEHTBI
XUMHUYECKOTO MPOU3BO/JICTBA.

KauecTBeHHBIE U KOJIMYECTBEHHBbIE IOKA3aTeIM XHWMHUYECKOTO IPOU3BOJACTBA: TEXHOJOTHYECKHE,
HKOHOMUYECKHUE, IKCIUTyaTal[MOHHBIE, COIIUAIbHBIE.

1.3. CoipbeBble pecypchbl, BOJAa W JHEpPrusi B XMMH4YeCKOM mpou3BoacTBe. Kiaccudukamms
CBIPBEBBIX PECYpPCOB MO PA3IMYHBIM TPU3HAKAM — ()a30BOMY COCTOSIHHIO, TIPOUCXOXKICHUIO, HCTOYHUKAM.
MunepanbHOe cbipbe (pyIObl M TOJE3HBIE MCKOMAaeMble), OpraHMYecKoe MPHUPOAHOE ChIphe (TOproune
HCKOIIA€MbI€), pPACTUTEIBHOE M JKUBOTHOE CBhIpbE, BTOPHUYHOE CBIPb€ — HMX HCIOJB30BAHUE U MYTH
nepepaboTku. OCHOBHBIE CIIOCOOBI MEPBUYHONW 0OpaOOTKM ChIphs (OOOTaIeHHE, OYMCTKA, MOATOTOBKA K
TPAHCIIOPTUPOBKE U TepepadboTke). [loHsATHE, CYNIHOCTh U MPUMEPHI YIIIYOJIEHUs UCTOIb30BAaHUS CHIPHS,
KOMOMHHMPOBAHUS MPOU3BOICTB U KOMIUIEKCHON MEepepabOTKU ChIPbA.
3HaueHUE W WHCIIOJIb30BaHWE BOJABI B XHMMHUYECKUX MPOU3BOJCTBaX. Vcrounuku Boabl. TpeboBaHus K
TEXHOJIOTHYECKOU 1 ObITOBOM Bojie. [IpoMbIliuieHHAs! TOATOTOBKA BOJBI I METOJIBI €€ OYMCTKH OT MIPUMECEH.
OcHOBHBIE METOJIBI KOHTPOJII KAadyecTBa BOJBL. DKOHOMHS BOJOMOTPEOJICHHS B TPOU3BOICTBE.
BonooGopoTHbie cucTteMbl. Buabl U MCTOYHHUKU SHEPTHH B XMUMHYECKOW MPOMBIIUICHHOCTH. MaciiTalsl
noTpebsieHusT U CIoco0bl YMEHBIEHUS dHepreTrudeckux 3arpaTr. CyIHOCTh W MPUMEPHI pereHepalud u
peKynepanuu 3Hepriuu. DHEPrOTEXHOIOTMUECKHUE CUCTEMbI. BTOpUUHbBIE SHEPreTHYECKUE PECYPCHI.

Paznen 2. Teopernueckne 0CHOBbI XUMHYECKHX MPOLECCOB U PEAKTOPOB.

2.1. OcHOBHBIE onpeeeHUs] U MOJ0KeHUsA. PU3UKO-XUMHUYECKUE 3aKOHOMEPHOCTH XUMHUUYECKUX
MpEBpaIlCHUI — CTEXMOMETPUUECKHE, TepMOAMHAMUYECKHE, KUHeTudeckue. [lokazaTenn XHMMHUUYECKOro
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nmpeBpalieHsi — CTENeHb MPEBpAllleHUs, BBIXOA TMPOJIYKTa, HHTerpaimbHas U auddepeHnanpHas
CEJIEKTUBHOCTH, CKOPOCTH PEAKIIUH U MPEBPALLECHUS PEareHTOB.

2.2. Xumnyeckue mpoueccbl. Ormpenenenue. Krnaccupukamumss XUMHYECKHX IPOIECCOB 10

Pa3IUYHBIM MPU3HAKAM — XUMUYECKUM (BHUJl XUMUYECKONW pEaKIMH, TEPMOJIUHAMUYECKUE XapaKTEPUCTHKH,
cxema TpeBpalieHuii) U (a3oBbIM (YHCIO M arperarHoe cocrostHue (a3). ['OMOTeHHBI XUMHYECKHiA
npouecc. OnpeaeneHue u NpuMepsl. BiansiHue XUMUYeCKUX MPU3HAKOB U YCIOBUI MpOTEKaHUs Ipolecca Ha
ero mokasarenn. CrnocoObl uHTeHcHuKanuu. [loHsATHE oONTUMaNBHBIX TemrepaTryp. OnTuManabHbIC
TEMIEpaTypbl i OOpaTUMBIX U HEOOPAaTUMBIX 5K30- W SHIAOTEPMHUYECKUX peakiuil. ['eTeporeHHbIi
(HeKaTaTUTUYECKUN) XuMHuueckuii mporecc. OmpeneneHue u npuMepsl. CTpyKTypa Tporecca U €ro
cocrapisirone (craguu). HaGmromaemas CKOpoCcTh XMMHYECKOro mpeBpamieHus. OOmacté (pexumbl)
MPOTEKAHUs Tpollecca, JUMUTUPYIOMIAs CTaaus. [ eTeporeHHbI XUMUYECKU Tporece "ra3 (KUIKOCTH) -
tBepaoe". OO0OCHOBaHKE, MMOCTPOCHUE M aHAIIM3 MAaTEeMAaTUYECKOW MOJENH AJis peakluid ropeHus: (MoJenb
"coxumarotasics cepa') U TomoxuMuueckor (Momaens "'c HeB3aumoierHcTByomuM sapom”). Habmrogaemas
CKOPOCTh TIPEBpAIllCHUs, BpeMsl TMPEBpAIlCHUsS W TMYTH HWHTCHCU(DHKAIMU U1 pa3IUYHBIX oOIacTeid
MPOTEKaHUs Tpoliecca. ['eTeporeHHbIi XUMUYECKHH Mporiecc "ra3 (JKUIKOCTh) - )KUAKOCTh". OO0CHOBaHME,
IOCTPOCHHE W aHAIM3 MaTeMaTHueckod Mmojenu. HalOmiomaemas CKOpPOCTh NpeBpallieHHs M 00JIacTH
npoTtekanus npouecca. [lyru nHTeHcubuKanuy 1Jis pa3InyHbIX PeXUMOB IIpoliecca.
Karanutuueckuii npouecc. Onpenenenue, KiaccupUKaIms, TpuMepsl. | eTeporeHHbI KaTtanus Ha TBEPIOM
karanuzatope. OOOCHOBaHWE, TMOCTPOCHHE W aHAJIM3 MAaTEeMAaTHYEeCKOW MOJENIH Ha KaTaTUTHYECKON
MOBEPXHOCTH M B TMOPHUCTOM 3€pHE KaTanuzatopa. HaOmromaemas CKOpOCTh MNpEBpaIleHUss U 00JIACTH
npotekanus mpouecca. CTeneHb HCMOJb30BaHUS BHYTpeHHeHl mnoBepxHOCTH. [lytu wuHTeHcubukanuu
KaTaJIUTHYECKUX MPOIIECCOB.

2.3. Xumunueckue peaktropbl. OnpeneeHHe W Ha3HAYCHHE XMMHUUYECKOTO peakTopa. PeakTopsl B
XUMHUYECKHX M HEXUMHYECKHX OTpacisaX MPOMBIIUIEHHOCTH. O030p THUIOB XUMHUYECKUX PEAKTOPOB, UX
CTPYKTYpHBIE 3JIEMEHTHI (pEaKIMOHHAas 30HAa, YCTPOWCTBAa BBOJA W BHIBOJA, CMEIICHUS, pa3[eleHUs U
pacrpenienieHusi TOTOKOB, TEIUIOOOMEHHBIE JJIEMEHTBHI), OCHOBHBIE TIPOIECCHI U SIBICHUS B HUX.
CucremaTu3zanys npoeccoB B XUMUYECKOM PEaKTOpe Mo MacTady uX MpOTeKaHUs: XUMUYECKasl peaKiys,
XUMHUYECKHH TPOIECC B AIIEMEHTAPHOM OOBEMe, MPOLECChl B PEaKIIMOHHOM 3JEMEHTE UM B PEaKTOpe B
[EJIOM, MX B3aMMOCBSI3b M HEpapXuueckas CTPYKTypa MaTeMaTHUYeCKONW MOJIENH Ipolecca B pPEaKTope.
[Ipumepbl TPOIECCOB B PA3IMYHBIX BHJAX XUMHUYECKUX peakTopoB. Kiaccudukanus mnpomeccoB B
peakTopax MO Pa3lIMYHBIM MPU3HAKAM - BHJI XUMHUYECKOTO MpOIecca, OpraHu3alusi MOTOKOB pPEareHTOB
(cxema JBMIKEHHS PETEHTOB Yepe3 pEeakTop, CTPYKTypa IOTOKOB B PEAKLMOHHOM 30HE), OpraHU3alus
TEIJIOBBIX MMOTOKOB (TEIJIOBOM PEKUM, CX€Ma TETUIOOOMEHa), CTallMOHAPHOCTH Tporecca. OO0CHOBaHUE U
MOCTPOEHHUE MAaTEMaTHYECKOM MOJIEIM IMpoIlecca B PEAKTOPaX Pa3IMYHOIO THUMAa KaK CHUCTEMbl YpaBHEHHM
MaTepuaibHOrO U TEIUIOBOro OajaHCOB Ha OCHOBE JAaHHBIX O CTPYKType TOTOKa, XUMHYECKHX
MpEeBpalllCHUIX, SBICHUAX IEpeHOoca Teljla M BelecTBa M WX B3aumojeicTBuu. Cucremaruzauus u
KJacCU(pUKalMsg MaTeMaTHYeCKHMX MOJeNell MpoleccoB B peakTtopax. l3oTepmuyeckue mnporeccsl B
XUMHUYECKOM peakTope. BiusiHue CTpyKTyphl TMOTOKAa (MIealbHOE CMELIEHWE U  BBITECHEHUE),
CTaIlMIOHAPHOCTH Mpolecca (MPOTOYHBIA U NEPUOANYECKUI), TapaMeTPOB M YCIOBHIl MPOTEKaHUs Mpoliecca
(TeMrieparypa, KOHIIEHTpALHs, aBJICHHE, 00beM PEaKIMOHHOW 30HBI, BPEMs), BHIa XUMHUYECKOW pEaKIuu
(mpocTtast W cioXHasg, oOpaTMMas W HeoOpaThMmas) W €€ IMapaMeTpoB Ha NPOo(HIM KOHIEHTpAluid u
IIOKAa3aTeNIM Ipoliecca B PeakTope (CTENeHb NMPEBpALICHMs], BBIXOJ IPOAYKTA, CEJIEKTHMBHOCTBH IpOLECCa).
OcHoBbl pacuera mponecca B peakrtope. ComocraBineHue 3(PGEKTHUBHOCTH MPOIECCOB B peakTopax,
ONMCHIBAEMBIX MOJEISMHM HJCAIBHOTO CMELIEHUS M BbITECHEHHA. Heusorepmuueckue mpoueccel B
XUMHUYECKHX peakTopax. OpraHuszanusi TEIUIOBBIX IOTOKOB M PEXKHMOB B XHMHUYECKUX PEaKTOpaXx.
Pacnpenenenue temmnepaTypbl, KOHIEHTpAIMH U CTEIIEHU MPEBPALEHUSI B PEaKTOPE B PEKUMAX UICATBHOTO
CMEIIEHHS M BBITECHEHHUS, aauabdaTMyeckoM U ¢ TemnooOMeHoM. CBs3b TemmepaTypbl U CTEIEeHU
npeBpanieHust B aguabaTudeckoMm mporecce. ComocTaBieHHE € HM30TEPMHUYECKUM peKUMOM. UHcio u
YCTOMYMBOCTD CTAIIMOHAPHBIX PEKUMOB B PEAKTOPAX UJICATBHOTO CMEIICHHUS.

2.4. IlpoMbllLIeHHbIe XUMHYeCKHe peakTopbl. Ha KOHKpETHBIX NpHUMepax MPeAMETHO
paccMaTpuBalOTCS MPOMBIIIICHHBIE PEAKTOPbl JJII MPOBENEHUS TOMOTEHHBIX, TETEepOT€HHBIX U
KaTaTUTHYECKUX TIPOIECCOB — THIBI PEAKTOPOB, KOHCTPYKTUBHBIE XaPAaKTEPUCTUKH M OCOOEHHOCTH
pexuma, 00JacTH UCTIOJIb30BAHMUS.

Pa3nes 3. XumMnueckoe Nnpou3BoACTBO, KAK XHMHKO-TEXHOJIOTHYeCKasi CHCTeMA.
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3.1. CtpykTypa M onmcaHue XMMHMKO-TEXHOJOTHYECKON cHcTeMbl. XUMUYECKOE IPOU3BOJCTBO
kak xuMuko-texHosornueckas cucrema (XTC). ITonsitue cucremsl 1 XTC. CoctaB XTC: a1eMeHTHI, CBS3H,
noacucrembl. Dnementl XTC, kimaccuukanus 1mo BUAY NMPOLECCOB M Ha3HAUYEHHUIO. TeXHOJOrMYecKue
cBs3u anemeHToB XTC (morokm). [locnenoBarenvHas, mapajuielibHas, pa3BETBICHHAsS, MOCIIEI0BATEILHO-
oOBoaHas (0aiimac), obpaTHasi (pPEUMKI) TEXHOJOTHYECKHe CBs3M. VX cxembl W HazHadyeHue. OmmcaHue
XTC. Bunst moneneit XTC - onucarenbHble U rpadudeckue. OnucaTenbHbIe MOJEIH - XUMHYECKas cXxema 1
MaTteMaTHueckass Mojaeib. ['paduueckue Monmenu - (yHKIHOHAJIbHAs, TEXHOJOTMYECKas, CTPYKTypHas H
npyrue (cnenuanbHble) cxembl. HasHaueHue, mpuMeHeHne U B3aUMOCBS3b MOJIENIEH.

3.2. Anaaus XTC. Ilonsitue, 3anaun u pe3ynaprarsl aHanuza X TC - coctositnue XTC, maTepuanbHbIi
U TEIUIOBOWM OajaHChl, IOKa3aTeldn XuMHU4yeckoro mnpousBoacTBa. CpoiictBa XTC Kak CHUCTEMBI:
B3aUMOCBSI3aHHOCTb PEKHMOB 3JIEMEHTOB, Pa3JINuue ONTUMAIbHOCTH JIEMEHTA OJIMHOYHOTO U B CHCTEME,
YCTOMYUBOCTh M CYIIECTBOBAaHHME CTAIlMOHAPHBIX PEXHMOB U JAp. MarepuanbHbIil M TEIUIOBOW OallaHCHI.
Meronrka cOCTaBJICHUST W pacdyeTa MaTepHabHBIX W TeroBblx OamaHcoB XTC u ee moacucTeMm.
OcobeHHOCTH pacyera OajJaHCOB B cXxeMax C penukyioM. PopMmbl mpeactaBieHus OanaHcoB (TaOIHIIbI,
auarpamMmbl U ap.). MarepuanbHblii  OanaHC JJiE  MAacCOOOMEHHBIX M PEAKIMOHHBIX 3JIEMEHTOB.
Hcnonp3oBaHne CTEXMOMETPUYECKHX, TEPMOJMHAMMYECKHMX M MeK(pa3HbIX OallaHCOBBIX COOTHOLICHHUH.
CreneHb MCTOIB30BAHUS CHIPHEBBIX PECYpPCOB. DHTAIBIUNHBIN, SHEPTETUYECKUN (IO TOTHOW PHEPTHUU) U
skceprerudeckuit 6amancel u KI1J[. Ix conocraBienue u ucnons3oBanue B ananuze X 1C.

3.3. Cunre3 XTC. Ilonarue u 3amaun cuHTe3a XTC. OcHoBHBIE 3Tambl pazpadotku XTC. Poib
MaTEMaTUYECKUX M D3BPUCTHYECKMX MeTon0B. OcHOBHBIE KoHUenuuu npu cuHTtese XTC: mnomHoe
WCIIOJIb30BAHUE CBIPBEBBIX W DJHEPreTUYECKUX PECypCOB, MHHUMU3ALMSA OTXOJOB, ONTHUMAIbHOE
UCIIOJIb30BaHue anmnapatypbl. X cojepikanue u cnocoOsl peanusanuu. KomOuHUpOBaHHBIE TPOU3BOJICTBA,
COBMEUIEHHBIE MPOLECChl, BTOPUYHBIE HHEPreTUYECKHE PECYpPChl, SHEPrOTEXHOJIOTMYECKHUE CHUCTEMBI,
nepectpanBaemble XTC, 3aMKHYTbIe, MaJOOTXOJHBIC IPOU3BOJACTBA - HUX IMOHATHUS, OCOOCHHOCTU H
npuMmeHenre. OTHOPOAHBIE TEXHOJOTUYECKUE CXEMBI: CUCTEMa PEKYIepaTUBHOTO TEMJI000MEHa, CHCTeMa
pa3feneHuss MHOTOKOMIIOHEHTHOM CMECH, cucTeMa peakTopoB. OCHOBBI MOCTPOEHUS HMX ONTHUMAaIbHOM
CTPYKTYpPBbI

Paznen 4. IlpoMbinuieHHBIE XHMHYECKHe TMPOM3BOACTBA. XUMHUYECKHME IIPOU3BOJCTBA
paccMaTpuBaIOTCS  MPEAMETHO KaK  peaju3alusi H3YyYEHHBIX TEOPETUYECKUX OCHOB  XMUMHUKO-
TexHoyioruueckux mpoueccoB u XTC, xonuenuii moctpoenusi BbicokodddexruBnoit XTC. OcHOBHOM
aKLIEHT JeyiaeTcsi Ha (U3UKO-XMMHYECKHE OCHOBBI KOHIIEMIMHU TOCTPOCHHS TEXHOJOTUYECKOW CXEMBI
IIPOU3BOJCTBA U ero nojacucreM. [Iponssonctso cepHoi kucnotsl. [IponsBoacrso ammuaka. [Ipoussoncrso
a30THOM KUCIIOTHI. [Tpon3BoaCTBO CTHpOIIA.

Pa3nes 5. CoBpeMeHHbBIe TeHACHIMH B PA3BUTHH XHMHYECKOIl TEXHOJIOTMHU. TeKyllee COCTOSTHUE
XUMUYECKON MPOMBIIIIEHHOCTH B MUPE U TEHACHIMM €€ pa3BUTHUs. [lepCrieKTUBHBIE HCTOYHUKH CBIPbS U
sHepruu. Kracrepuzamms XuMu4eckoil mpomblnuieHHOCTH. CoBMelIeHHbIe mpouecchl. [uOkue wu
nepecTparBaeMble TEXHOJOTMUECKHe cXeMbl. HoBble XMMHKO-TEXHOJIOTMYECKHE MPOLECChl U CHOCOOBI
1oJlyueHus npoAaykToB. HanorexHomorus.

4. O0béM y4eOHOM JUCUMIIIIMHBI:

Bup yue6Hoii padoTbi 3E Oﬁbel::i:;.u‘linﬂmz’;p.q.
O01mas TPy10eMKOCTh TUCHUILIHHBI 7 252 189
KonTakTHas padora — ayIMTOPHBbIE 3aHATHS: 2,67 96 72
Jlexun 0,89 32 24
[Ipaktnueckue 3ausrus (113) 0,89 32 24
Jlabopartopusie padots (JIP) 0,89 32 24
CamocrosiTesbHasi padoTa 3,33 120 920
CaMocCTOsITENIbHOE U3YUYEHHE PA3AEIOB IUCLUIIIMHbI 3,33 120 90
Bua koHnTpoJs:
JK3aMeH 1 36 27
KonrtakTHas paboTta — mpoMe)KyTOUHAs aTTECTAIHS 1 0,4 0,3
IToaroroBka K 3K3amMeHy 35,6 26,7
Bujx nToroBoro KOHTpos IK3aMeH
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AHHOTaNUA padoyell MPOrpaMMbl JUCHUIJIMHBI
«CucreMbl ynpaBjeHHsl XUMHKO-TEXHOJIOTHYECKMMH MPOI[eCCAMM)

1 Henp aucHUIUIMHBI — JaTh 0a30Bble 3HAHUS MO TEOPHUH CHUCTEM YIPABICHUS XUMHKO-
texHonoruueckumMu mnpoueccamu (CY XTII), npuBuTh HaBBIKM M yMeHHUs aHanu3a cBoiictB XTII, kak
00BEKTOB YIPABJICHUS U MPAKTUUYECKOTO MPUMEHEHHUS TEXHUYECKUX CPEICTB YIPABICHUSI.

2 B pe3yabTaTe n3y4eHHs JMCHUILIHHBI 00YYAIOIIUICS 10JIKEH

Ob6aaoams cleayomUMU KOMIETSHIIMSIMU U UHANKATOPAMH UX JOCTUKCHUS:

OIIK-4.6, OIIK-4.10, OIIK-4.13, OIIK-4.15.

3namey:

— OCHOBHBIE [TOHATHUS TEOPUH YIIPABICHUS;

— CTaTUYECKUE U TUHAMUYECKHE XapaKTEPUCTUKU OOBEKTOB YIIPABIICHUS;

— OCHOBHBIE BUJIbI CUCTEM aBTOMaTHueckoro ynpasieHus (CAY) 1 3aKOHBI peryIupoBaHHUs;

— unoBble CAY B XUMHUYECKOW TPOMBIIIJIEHHOCTH;

— METOJIbI M CPEJICTBA N3MEPEHUSI OCHOBHBIX TEXHOJOTMYECKHUX NTapaMETPOB;

— ycroituuBocth CAY;

— OCHOBHbIC TMOHATUA O HenuHeHHbIXx CAY, peneilHbIX cucremMax, JOTHYECKHX aJrOpuTMax
YIPaBJICHUS, AIaITUBHBIX U ONTUMAJIbHBIX CUCTEMAX YIPaBJICHUSI.

Ymems:

— OIIpeIeNATh OCHOBHBIC CTATHYECKHUE U JUHAMUUYECKUE XapaKTEPUCTUKH OOBbEKTOB YIIPABIICHHUS;

— BBIOMPAThH PaIlOHAIBHYIO CUCTEMY PETYJINPOBAHUS TEXHOJIOTHUECKOTO MPOIIEcca;

— OlIeHUBaTh ycToWunBOCTh CAY;

— BBIOMPATh KOHKPETHBIC TUITBI IPUOOPOB 115t AruarHocTuku X T11.

Braoemy:

— METOJJaMM TEOPUM aBTOMATUYECKOIO PpEryJIMpOBaHWs, OpraHU3allUM W pacyéra CUCTEM
ONTUMAIBHOTO YIIPaBJIEHUS MPOIleCCaMU XUMHUYECKON TEXHOJIOTHH.

3. Kpartkoe cogep:xaHue TUCUMIIIIMHBI:

Paznen 1. OcHOBHbIe TIOHATHS  YNPABJEHUS] XHMHMKO-TEXHOJOTMYECKHMH IPOLECCAMHU.
3HaueHUEe aBTOMATUYECKOTO YIPaBICHHs A Pa3BUTHUS XUMHUYECKOW MpOMbIIUIEHHOCTH. OcoOeHHOCTH
VOPaBJICHUS XUMHYECKUM MPEANPUATHEM U  XUMHUKO-TEXHOJOTUYECKHM  IPOLECCOM. TEeXHUKO-
SKOHOMMYECKUN 3P (PEeKT BHEAPEHUSI aBTOMAaTU3UPOBAHHBIX CUCTEM YIpaBlieHUs. Ponb cucteM yripaBieHUs
B obecrieueHUN OE30MaCHOCTH XMMHYECKOTO IPOM3BOJCTBA M OXPaHbl OKpyXkaromed cpeasl. OCHOBHBIE
TepMHHBI U ompeaeneHus. Wepapxus ymnpaiaenus. OcHOBHbIE NpUHIUNBI ynpasieHnus. Kiaccuduxarms
cucteM ynpasiieHuss @yHkiuoHanbHas crpykrypa CAY. [lokas3arenu kauecTBa ynpaBicHUs.

Pazgen 2. OCHOBBI TeOpHMH ABTOMATHYECKOro ymnpapJjeHnusi. Maremarnueckue mozaenun CAY.
Junamuueckue xapakrepuctuku CAY. Mcnonb3oBaHMe ONEpalMoOHHOIO McuuciaeHus st aHanuza CAY.
TumnoBple JMHAMUYECKHE 3BEHbsS. BpeMeHHble M YaCTOTHBIE XapaKTEPUCTHUKU. OKBUBAJIECHTHBIE
npeoOpa3oBaHus CTPYKTYPHBIX cXeM. Y cTonunBoCTh MuHEHHBIX CAY ¢ oOpaTHO# cBsi3bio. Kiaccudukanus
U OCHOBHBIE CBOMICTBa OOBEKTOB yIpaBieHHs. MeToAbl ONpEeeNeHUs CBOWCTB OOBEKTOB YIPABICHHUS.
OCHOBHBIE 3aKOHBI PEryIUPOBaHUs. PerynsTopsl Ha OCHOBE MCKYCCTBEHHBIX HEHPOHHBIX ceTeil. [ludposbie
U pobacTHbIE CUCTEMBbl yIpaBieHHs. BbIOOp 3aKkoHa perylupoBaHHs U OINpeAeNieHHE ONTUMAalIbHbBIX
napamMeTpOB HACTPOMKU MPOMBIIIJIEHHBIX PETYISTOPOB.

Pazgen 3. U3MepeHne TEeXHOJOTMYECKMX MMapaMeTPOB XMMHKO-TEXHOJOTHYECKOro Ipoiecca.
locynapcTBeHHas crucTeMa MPOMBIIIIEHHBIX TPUOOPOB U CPeACTB aBToMaTu3anuu. OCHOBHBIC TEPMHUHBI U
onpeaeneHus MeTposioruu. Metonbl u3mepeHuil. CpeacTBa M3MEPUTENBLHON TEXHHKU, UX CTAaTUYECKHE U
IuHamMu4deckne cBoiicTBa. [lorpemHoctn m3mepenuii. CriocoObl mepepauun MHPOpMAIMKM Ha PacCTOSHUE.
Opranuzanus quctaHimoHHON nuarHocTuku XTII. M3mepeHne OCHOBHBIX TEXHOJIOTHYECKUX MApaMeTpPOB:
JABJICHUA, TEMIIEpaTyphl, pacxo/la U KOJIMYECTBA, YPOBHS >KHIKOCTH M CHIYYUX MaTEPHAIOB, COCTaBa U
(GU3UKO-XMMHYECKUX CBOWCTB BELIECTB.

Paznen 4. OcHOBbI MNPOEKTHPOBAHWS ABTOMATHYECKHX CHCTEM YNpPaBJEeHHA XHUMHUKO-
TexHoJoruyeckumu mnponeccamu. OcobOennoctu ynpasinenuss XTII. PerymupoBanue OCHOBHBIX
TEXHOJIOTHYECKUX MMapaMeTpoB: pacxoja, JaBieHUs, Temneparypsl, ypoBHs, pH. Texuuueckue cpencrsa
CAY. OcCHOBHBIE pPA3HOBUAHOCTH YIPABISIOMIMX YCTPOMUCTB. THIMBI, XapaKTEPUCTUKH U PacUET
UCTIOJTHUTENIbHBIX MEXaHW3MOB U perynupyommx opraHoB. OdopmieHHe MNPOSKTHOTO 3aJaHUs Ha
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aBTOMATH3alMI0 TEXHOJIOTHYECKOTo Ipolecca. BpiOOp Touek W3MEpeHHus, KOHTPOJIA, YIPaBISEMBIX
apaMeTpoB UM YNpaBJSIIONIMX Bo3aedcTBUN. CTaHAapThl M yCIOBHBIE 0003HAYEHUS UIS TEXHOJIOTUYECKUX
cxeM. OcnoBuble cBegeHust 06 ACY TII B xumuueckod npomsiiuieHHOCTH. [lpumepsr ACY TII B
XUMHYECKOW MPOMBINUIEHHOCTU. OCHOBHBIE BBIBOJIBI IO Kypcy. COBpEMEHHbIE TEHJACHIIMU B pa3Butun CY
XTII.

4. O0béM yueOHOM JUCUMIIIIMHBI:

. O0beM THCHHMILINHBI

Bua yueOHoii padoThI 3E Axax u. | Actp.,
OO0masi Tpy10€eMKOCTh 1M CHUTITHHBI 5 180 135
KonTakTHasi padoTa — ayIMTOPHbIE 3aHATHS: 1,33 48 36
Jlexumun 0,433 16 12
[Tpaxtrueckue 3anstus (113) 0,433 16 12
Jlabopartopusie pabots (JIP) 0,433 16 12
CamocrosiTesbHasi padoTa 2,67 96 72
CamMOCTOSITETbHOE U3YUYEHUE PA3/IeNIOB TUCIIUIIIINHBI 2,67 96 72
Bua koHTpoJs:
JK3aMeH 1 36 27
KonTtakTHas paboTa — mpoMeXyTOYHAast aTTECTaIHsI 1 0,4 0,3
IToaroroBka K 3K3amMeHy 35,6 26,7
Buja nTOoroBoro KOHTpoJIst IK3aMeH

AHHOTaUUs padoyeil NPOrpaMmMbl JUCUUIIIMHBI
«MoaenupoBaHue XUMHKO-TEXHOJOTHYECKUX MPOLECCOB)

1 Heap AucuMmIMHbBI — IproOpeTeHne 0a30BBIX 3HAHUN MO OCHOBHBIM pa3fieliaM Kypca, a TaKkKe
YMEHMM W MPAKTUYECKUX HABBIKOB B OOJACTH MOJEIUPOBAHUS XHWMHUKO-TEXHOJIOTMYECKUX MPOLIECCOB,
HCIIOJIb3YEMBIX MIPHU PEIICHUH HAayYHbIX U MPAKTUYECKUX 3a/1a4.

2 B pe3yabTaTe H3yuyeHHs JUCUMILIMHBI 00y4aIOIIHUIACH 10JIKEH:

Obaaoams CeNyOMUMA KOMIETSHIIMSIMA U WHIUKATOPAMH MX JOCTUKCHUS:

OIIK-4.1; OIIK-4.2; OIIK-4.3; OIIK-4.4; OIIK-4.5; OIIK-4.7; OIIK-4.8; OIIK-4.9; OIIK-4.10;
OIIK-4.11; OIIK-4.12; OIIK-4.14; OIIK-4.16; OIIK-5.3; OIIK-5.5; OIIK-5.6.

3namo:

- METOJBI MOCTPOSHUSI IMIMMPUIECKUX (CTATUCTUYECKUX) U (PUIUKO-XUMHUYECKUX (TCOPETHUECKUX )
MoJielIe XUMUKO-TEXHOJOTHYECKUX MTPOLIECCOB;

- METOJbl MICHTH(PHUKAIUU MATEMAaTUYCCKHX OINUCAHUN TEXHOJIOTUYECKHX MPOIECCOB HAa OCHOBE
9KCIIEPUMEHTAIBHBIX JaHHBIX;

- METOIbl ONTUMHU3AIMN XUMHUKO-TEXHOJOTMYECKUX TMPOIECCOB C MPUMEHEHUEM SMIIUPUUYECKUX
u/unu GU3NKO-XUMHUYECKUX MOJICTICH.

Ymemy:

- IPUMEHSATh U3BECTHBIE METO/IbI BBIYUCIUTEIHHOW MaTEMaTUKA U MAaTEMAaTUYECKOW CTaTUCTUKU IS
pelIeHusT KOHKPETHBIX 3aJa4 pacdera, MOJCIUPOBAHUS, WICHTUPUKANUKA U ONTUMHU3ALHUHA TPHU
UCCJIEJIOBAaHUH, TPOEKTUPOBAHUHU U YIIPABICHUHU MIPOLIECCAMU XUMUYECKON TEXHOJIOTUH;

- HCTOJb30BaTh B CBOEU MPAKTUUYECKOW ACSATENBHOCTH JUIsl JOCTHIKEHHUS 3THX Ielel M3BECTHbIE
MaKeThl MPUKJIAJHBIX TPOrpaMM.

Braoems:

- METOJaMU MAaTeMaTH4eCKOW CTaTUCTUKH g OOpaOOTKU pe3ylbTaTOB AaKTHBHBIX W MACCHBHBIX
HKCIIEPUMEHTOB;

- METOJaMH BBIUMCIUTENBbHON MaTeMaTUKH IJii pa3paboTKU M pealu3aldd Ha KOMIIbIoTepax
QITOPUTMOB MOJICIIMPOBAHMS, UACHTH(PUKAIIUN 1 ONTHMH3AINN XUMUKO-TEXHOJIOTUYECKUX MTPOIIECCOB.

3. Kpartkoe coaep:xaHue TUCHMILIIHHBI

Tema 1. OcHoBHBbIe MOHATHSI. OCHOBHBIE IPUHLHUIIBI KOMIBIOTEPHOTO MOJEIUPOBAHUSI XUMHUKO-
texHosorndyeckux mporeccoB (XTII). MaremaTudeckue SMIHMPUYECKHE M MaTeMaTHdecKue (HU3UKO-
XUMUYECKHE MOJEIM U KOMIIBIOTEPHOE MOJENUpOBaHUE. JleTepMUHUpPOBaHHBIE U BEPOATHOCTHBIE
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MaTemMaTuueckue Mojenu. IlpuMeHeHne MEeTOJ0JOTMH CHCTEMHOIO aHaiuu3a JJIsd  pelleHus 3anad
MozenrpoBaHus. [IpuMeHeHHe NpPUHLUIIA «UEPHOTO SIIUKA» NPU MaTEMaTHYECKOM MOJIEIUPOBAHUU.
ABTOMaTH3UPOBAHHBIE CUCTEMBI MPUKIAAHON WH(Mopmaruku. HMepapxudeckass CTPYKTypa XHMHUYECKUX
MPOU3BOACTB M HX MaTeMaTH4YeCKUX Mopened. [IpuMeHeHHe KOMMBIOTEPHBIX MOJENEH XHMHYECKUX
IIPOLIECCOB IS aHaJIM3a, ONTUMHU3ALUU U CUHTE3a XMMHMKO-TEXHOJIOTMYECKUX CUCTEM. OCHOBHBIE MPUEMBI
MaTeMaTUYeCKOr0  MOJEIMPOBAHUS:  OMIOUPUYECKUHM,  CTPYKTYpHbI  (QUBHKO-XUMHYECKHH) U
KOMOWHUpPOBaHHbIN (TeopeTnueckuii). IlocTpoeHne craTuyeckMx M JAWHAMHUYECKUX Mojeneil. Pemenue
npsMbIX 3a1ad. [IpoekTHBI M MOBEPOYHBINA (OIIEHOYHBIN) pacdeT mpoiieccoB. Pemenne oOpaTHBIX 3amad.
[Tapamerpuueckass ¥  CTPYKTypHas HWIACHTHU(UKALUS MaTeMaTHYeCKHX MojeNiell. Y CTaHOBJIEHHE
aJIeKBaTHOCTH MareMaTudeckux wmojeneid. CrpaTerus MNpPOBEAECHHUS PpACUETHBIX MCCIEAOBAaHUN H
KOMITBIOTEPHOT'O MOJIETTUPOBAHUS PEATIBHBIX POLECCOB.

Pa3nea 1. IlocTpoeHne SMNupHUYeCKNX MoJe/Ie XUMHUKO-TEXHOJIOTHYEeCKHX MPOLECCOB.

Tema 1.1. @opmyaupoBKa 3aJa4yd  ANNPOKCMMAIMH  [JaHHBIX JUIS  ONHCAHUA
IKCNEPUMEHTAJBHBIX 3aBHCHMOCTEl M MOJY4YeHHs] SMIHMPHYECKHX MoJeseill mpoumeccoB. Bumsl
KpUTEpHUEB annpokcumanuu. Kpurepuil MeToa HaMMEHbIIMX KBaApaToB. Penmenue 3a1aun anmnpoKCuMaluu
JUIs  HENMMHEWHOM W JMHEHHOM 1o mapameTpam Mopenei. MarpuuHas (opMynupoBKa 3aaa4u
ANIMpOKCUMALNH. AHATUTUYECKUN U AITOPUTMHAYECKHUM MOIXO/IbI IS PEIICHUS 3a1a4l allllPOKCUMALUN JIsl
JUHENUHBIX U TUHEAPU30BAHHBIX MOJIEJIEH METOI0M HAUMEHBIIIUX KBaJIpPaTOB.

Tema 1.2. HopManbHbIi 3aKOH pacnpelejeHUsl IJA BEKTOPHBIX CIAYYAWHBIX BeJUYHUHbI H
onpeaeleHHe UX YUCJIOBBIX XapaKTEePUCTHK. MaTemMaTHUecKoe OKUIaHUE U JUCIEPCHsl 11 BEKTOPHBIX
CIy4YallHbIX  BEJWYMH. JIUCTIEpCHOHHBIN W KOPPEJSIMMOHHBIA  aHanu3. [loHatuss  mucnepcuu
BOCIIPOM3BOAMMOCTHA W aJIEKBaTHOCTH, a TaKXe - OCTaToyHOW aucnepcuu. OmpeneneHrue BbIOOPOUYHBIX
KO3 PUITMEHTOB KOPPEIAuy U Ko PHUImeHTa MHOKECTBEHHON Koppensauuu. CTaTUCTUYECKUM MOIX0T K
OTIpeIeIEHUIO OLTHMOOK M MOTPEIIHOCTEN B SKCIIEPUMEHTAIBHBIX TOUYKaX H3MEPEHUH.

Tema 1.3. PerpeccMOHHBIH M KOPPEJSIUOHHBIA aHAJIM3 ISl MOCTPOECHUS] IMIMPHUYECKHX
MojeJiell HA OCHOBE JaHHBIX NMACCHBHOIO 3KcrnepuMeHTa. [loHATHS (QYyHKIMM OTKIMKAa M (DaKTOPOB.
OCHOBHBIE JOMYIIEHUSI PErPECCHOHHOIO M KOPPEISLUOHHOTO aHanu3a. Kpurepuu npoBepku 0THOPOIHOCTH
nucriepcuid. Boibop Bua ypaBHEHHUH perpeccuu, a Takke omnpeaeieHue Kod(p(UIMEHTOB PErpeccuy U UX
3HAUUMOCTH C HcHodp30oBaHueM Kpurepuss CreroneHTta. [lpomenypa MCKIIOYEHHS HE3HAUYMMBIX
ko3 duuneHToB perpeccun. OmnpeneneHue ageKBaTHOCTH PETPECCHOHHBIX MOJENEH ¢ TOMOIIBI0 KPUTEPHS
duiepa.

Tema 1.4. OcHOBHBIE NOJOKEHUS] TeOPHH IUIAHUPOBaHUS 3KcnepuMeHTOB (I): mosHBIH
¢akropubiii 3xcniepument (IIPI) u odpadoTka ero pe3yabTaToB. ONTUMAIBHBIE CBOMCTBA MaTPHUIIBI
IUTAHUPOBAHMSI U CBOWCTBO OpTOroHanbHOCTU. OmnpeneneHne K03(pPpuunueHToB Moaeneil, X 3HaUUMOCTH U
IpoOBEpKa aJeKBAaTHOCTU ypaBHeHHUs perpeccud. CBONCTBO pOTATa0ENIbHOCTH MOJIHOTO (HaKTOPHOIO
IKCIEPUMEHTA.

Tema 1.5. OcHOBHBIE MOJIO)KEHUSI TeOpPUH IUIAHUpPoBaHus Jkcnepumento (II):
OPTOTrOHAJIbHBINA HEeHTPaJbHbIH KOMNO3uINOHHBbIN WiIaH (OLKII) s3xcnepumenToB 1 00padoTKa ero
pedyiabtatoB. OOecnieueHHe OPTOrOHAJIBHOCTUM MATPHIIGl IJIAHUPOBAHUS U OIpPENEICHHE BEIUYUHBI
3Be3HOro Iuieda. OmpeneneHue Kod3(pPUIMEHTOB MoOnENM, UX 3HAYMMOCTH M OICHKAa aJeKBaTHOCTH
ypaBHEHHUs perpeccuu. PacueTHoe BhIYMCIIEHHE KOOPAUHAT TOUYKH ONTUMYMa (SKCTPEMYyMa).

Tema 1.6. OnTUMH3aIMA IKCIIEPUMEHTAJBHBIX HCCJIEI0BAaHNH ¢ NPpUMeHeHHeM MeToaa bokca-
Busibcona. OCHOBHBIE TOAXO0/IbI K ONTUMHU3ALUH SKCIIEPUMEHTAIBHBIX UCCIECOBAaHUI. DKCIIEPUMEHTAIBLHO-
cratructuueckuii meroa. CTparerus ABMKCHHS K ONTUMYMY [eineBOod (GYHKIUH ((PYHKIIMH OTKIIMKA)
rpaJueHTHBIM MeToaoM. KpuTepun AOCTHKEHHS «IOYTH CTAllMOHAPHOM 00JIaCTU» W METOJbl YTOYHEHUS
MOJIOKEHHUS OMTUMAIILHONW TOYKH B (PAKTOPHOM MPOCTPAHCTBE.

Pasznea 2. [locTtpoenue GpU3NKO-XUMUYECKHUX XUMHKO-TEXHOJOTHYECKUX MPOLECCOB.

Tema 2.1 Jtanbl MaTeMaTH4ecKOro MoaeaupoBaHusa. PopMyIupOBKa THUIIOTE3, MOCTPOCHHUE
MaTeMaTHUYeCKOT0 OINKCaHUs, pa3paboTKa MOJIEIHPYIOIIET0 alropuT™Ma, MPOBEpKa aJJeKBATHOCTH MOJETH U
UACHTU(DHUKAINS X TTapaMeTPOB, PACUETHBIC UCCIICOBAHUS (BBIUMCIUTEIBHBIN SKCIIEPUMEHT).

Tema 2.2 CocraBjieHHe CHCTEM YPABHEHMHd MATEeMATHYEeCKOr0 OINMCAHUS IPOUECCOB H
pa3padoTka (BbIOOpP) AaJrOpMTMOB HMX pelleHHsA. bBIIOYHBI NPUHLMI IOCTPOEHMSI CTPYKTYPHBIX
MaTemMatuueckux mojenei. O000IIeHHOe OnMMcaHue ABMKEHUS TMOTOKOB (a3 B ammaparax C IMOMOIIBIO
TUAPOJMHAMUYECKUX MOJENEHN, YUUTHIBAIOIIUX COCPENOTOUEHHBIE U PaCIPEIeTICHHbIE ICTOYHUKH BEIIECTBA
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u sHepruu (TemioThl). JlokanbHble MHTEHCUBHOCTHM HCTOYHHMKOB BEIIECTBA M TEIUIOTHI B IOTOKaX,
COOTBETCTBYIOILIME  PA3IUYHBIM  (U3UKO-XMMHUECKUX ImpoueccaM. OCHOBHbIE THUIBI  YpaBHEHHI
MATEeMAaTHYECKOTO OIMCAHUS XUMHUKO-TEXHOJIIOTUYECKUX  TIPOIECCOB — KOHEYHBIE, OOBIKHOBEHHBIC
nuddepennpanbabie U AuddepeHnraabHble YpaBHEHHS B YaCTHBIX MPOU3BOTHBIX.

Tema 2.3 MaremaTudeckoe MOAeJIMPOBAHHE CTANMOHAPHBIX M [IMHAMUYECKHX PeXKHUMOB
THAPABJINYECKHX IPOLECCOB B TPYOONPOBOAHBIX CHCTEMAX, IJ100aJbHbIC M JAEKOMIIO3MLIMOHHbIE
MeTO/bI pellleHUsI CUCTEM HeJIMHEHbIX YPaBHEHM i, 2 TAK:Ke IBHbIE U HesIBHbIE METO/Ibl YHCJIECHHOI0
pelieHus1 CUCTeM OOBIKHOBEHHBIX aAupdepeHUNAIbHBIX YypaBHeHMH. CoOCTaBlIeHME YpaBHEHHI
MaTeMaTHU4ecKoro onucanus mpouecca. [locrpoenne nHGOpMaMOHHBIX MaTPULl MATEMAaTUYECKUX MOJIEIeH
JUIsE BbIOOpa OOINEro aJropuTMa pemIeHUs — MOACIUPYIONIEro anropuTMa. Peanmusanusi ajiropuTMoB
pelIeHNus HETUHEHHBIX M OOBIKHOBEHHBIX nu(¢depeHInanbHbIX ypaBHeHUH. OnucaHue CTalMOHAPHBIX
pexumoB XTII ¢ npuMeHeHHEM CUCTEM JIMHENHBIX U HEJIMHEHHBIX YpaBHEHUN. MTepaniioHHbIE allrOpUTMBI
pemenus. [lpumeHeHne MeETOIOB MPOCTHIX HTepannii W HpiotoHa-Padcona mms monydeHus penieHusl.
[Ipobnema cxoauMocTH Tmporecca pemeHus. J(eKOMIO3UIMOHHBIM METOJ| pEIIEHUS CIOXKHBIX CHCTEM
KOHEYHbIX ypaBHeHUM. [locTpoeHnne mHpOpMaMOHHONW MaTpULbl A BbIOOpa ONTHUMAIBLHOTO alrOpUTMa
pemienus 3anaun. [loHsiTHe xecTkocTh cucteM MU (EepeHIMATBHBIX YPAaBHEHUH U KPUTEPUU KECTKOCTH.
SIBHBIE (OBICTpHIC) U HESIBHBIC (MEIJICHHBIC) METOIBI pelieHus. MeToapl mepBoro (MeTos Ditiepa), BTOPOro
( MommuIMpOBaHHBIE METOBI Ditepa) U yeTBepToro nopsaka ( merox Pynre-Kyrra). Ouenka TouyHOCTH
METOJI0OB — oOmHuOoK yceueHus. IlepexongHbple OMMOKM U OMIMOKKA OKPYTJIEHUS TMpPU HYHUCICHHOM
UHTErpupoBaHuy U depeHanbHbIX ypaBHeHHH. Cioco0bl 00ecrieueHsI CXOAUMOCTH pPEIIeHUs 3a1a4H.
[IpumeHeHre HESBHBIX METOJNOB JMJIs pEIIEHUs KECTKUX cucteM aAuddepeHurnanbHbIX YpaBHEHHI.
Onpenenenus mara MHTETPUPOBAHMS HTEPAIIMOHHBIM MetofoM. MetomoB Kpoanka-Hukonscona (Meron
Tpanenui).

Tema 2.4 MaremaTudyeckoe MOJEJHMPOBAHNE CTAIMOHAPHBIX PEXHUMOB MPOLECCOB
TelvionepeaaYu B IUIACTHHYATBIX M 3MEEBHKOBBIX TeIJIOOOMEHHHMKAaX. MareMaTnyeckoe ONHMCAHUE
IPOIIECCOB C MPHUMEHEHHEM MOJeNieil MAeaabHOro CMEIIeHUs U BBITECHEHUs. Bribop u rpaduueckoe
MIPEICTABJICHUE aJITOPUTMOB penieHus. [[puMeHenne cTaHIapTHBIX METOA0B BBIYMCIUTEIbHON MaTEMaTUKH
JUTSL pellieHus 3a/1a4.

Tema 2.5 MaremaTtuyeckoe MOJeJIUPOBAHUE CTAIMOHAPHBIX PEKUMOB NMpoLeccoB
Telionepeaayu B MPSIMOTOYHBIX M MPOTUBOTOYHBIX TPYOUATHIX TENJI000OMEHHHKOB, pellleHHe 32124
Komm u kpaeBoil 3aJa4M NPH HMHTErPHUPOBAHUM CHCTEM OOBIKHOBEHHBIX aH(pdepeHunaIbHbIX
ypaBHeHHMii. MaTemMaTHuecKoe ONHCAHUE MPOLECCOB C MPUMEHEHUEM MOJEJIEN MI€aIbHOTO BBITECHEHUS.
Pemienne 3amaun Komm wu kpaeBod 3amauu. I[lpencraBieHue aaropuTMOB BBIYMCICHHH B BHUIE
WH(OPMAIIMOHHOW MAaTPHUIIBI CUCTEMBbI YPaBHEHHI MAaTEMaTHUYECKOTO OIMHMCAHUS U OJIOK-CXEM pPacyeToB.
Marematnueckoe omnucanue XTIl ¢ mnpuMeHeHHEM CHCTeM OOBIKHOBEHHBIX Jud(epeHInaTbHBIX
ypaBHeHu. Omnucanue OOBEKTOB C pPACIpeleNieHHBIMH B TPOCTpaHCTBE mMapamerpamu. DopmynupoBka
HayaJbHbBIX U KPAEBBIX YCIOBUM 3a/1a4 peiieHusl. YUMCIAEHHBIA aITOPUTM 1-TO mopsiiKa [Jid pelieHus 3a1a4u
Komm. Meton «mipucTpenkn» Uil pelieHust KpaeBou 3aauu.

Tema 2.6 MaTeMaTu4yecKoe MOIeJMPOBAHUE CTAIIMOHAPHBIX PEKUMOB MPOLECCOB B PeaKTOpax
¢ Memaakoi. OnucaHne MUKPOKMHETHYECKUX 3aKOHOMEPHOCTEW MPOTEKaHUsl MPOU3BOJIBHBIX CIOKHBIX
XUMHYECKHX peakuuid B KHUAKOW ¢a3ze IjIsi MHOTOKOMIIOHEHTHBIX cucteM. OmnpeneneHue KIHYeBbIX
KOMITOHCHTOB CIIO)KHBIX XUMHYECKHX pPEaKIHid C MPUMEHEHHEM METOIOB JHMHEHHON anreOphl - paHTOB
MaTpUIl CTEXUOMETPUYECKUX KO3(h(UIMEHTOB peakiuu. MareMaTH4eckoe OMUCaHUEe pPEeaKTOPHOTro
npoiiecca ¢ pyOamKkoi JUist IPOU3BOJIILHONW CXEMBbI MPOTEKAHUSI XMMUYECKON peakiuu. BpiOop anroputmos
pelieHus 3aJayd ¢ NpUMEHEeHHeM HH(GOPMAlMOHHOW MaTpPULIBI CHUCTEMBbl ypaBHEHUN MaTeMaTHYeCKOTo
OIHMCAHUS U TIPEJCTABJICHUS aITOPUTMA PEIICHHS C MTOMOIIBIO OJIOK-CXEMBI pacdera mporecca.

Tema 2.7 MaremaTtudeckoe MOAeJMPOBAHUE HECTANMOHAPHBLIX PEXUMOB IPOLECCOB B
peakTopax ¢ MewmaJdkod. MaremaTtnueckas IIOCTAHOBKA 3a4ayd JUIsl PEAKUMU C IPOU3BOJBHOU
CTEXHOMETpUUECKON cxemoil. PopmynupoBka 3amaun Komm — 3amadyd ¢ HAYaJbHBIMH  YCJIOBHUSIMHU.
Pa3HocTHOE mpencTaBlieHHE CUCTEMBI OOBIKHOBEHHBIX U depeHnnanbHbXx ypaBHeHuid. [locTpoeHue
nH(OPMaLlMOHHONW MaTpullbl JUIsl BbIOOpa ainroputMa pemeHus. ['paduueckoe mpepcraBieHue aaropurma
penieHus B BUie OJIOK-CXEMBI pacuera.

Tema 2.8 Maremarnyeckoe MOJeJIUMPOBAHUHE CTANMOHAPHBIX PEXKUMOB B TPYyOUATHIX
peakTopax ¢ MNPAMOTOYHBIM M NPOTHBOTOYHBLIM JIBH:KEHHMEM TeIUIOHOCUTe ed. Maremaruueckas
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[IOCTAaHOBKA 3a7a4M Ul pEaKklUu C KOHKPETHOHW CTEXHOMETPUYECKOM cxemou. DopmynupoBKa 3amadu
Komm — 3amaum ¢ HayaJbHBIMH YCJIOBMSIMH W KpaeBOM 3aJauM — 3aJa4d C KPaeBbIMHU YCIIOBHUSIMHU.
PasHocTHOEe mTpeAcTaBiIeHHE CHCTEM OOBIKHOBEHHBIX JH(QepeHInanbHbX ypaBHeHHH. I[locTpoenue
MH(OPMaLMOHHBIX MaTPHI] AJIs BEIOOpA anropuTMOB peleHus. I'paduueckoe mpencTaBieHre aaropuTMOB
perieHus B BUJe OJIOK-CXEMBI pacyerTa.

Tema 2.9 MaremaTuyeckoe MOAeJMPOBAHUE HECTAUMOHAPHBLIX PEXKUMOB IPOLECCOB B
TPYOYATBIX peaKkTopax W YHCJICHHbIe AJTrOPUTMbI [IMCKPETH3AUMH Jsi PelIeHus CHCTeM
g depeHIHANBHBIX YPABHEHUI ¢ YaCTHBIMU NPOM3BOAHBIMU. MaTeMaTuueckas MOCTaHOBKA 3a/1a4d
Il peaKUUH C KOHKPETHOM CTEXHMOMETPUYECKOM cxemoill. @OopMyNIHMpOBKa HAYalbHBIX M TPaHHUYHBIX
ycnoBuid. Juddepennuansapie ypaBHEHUS! B YaCTHBIX MPOU3BOIHBIX - SJUTMITHYECKOTO, MapaboIniyecKoro
U TUNEepOOTUYECKOr0 TUIOB. AJITOPUTMBI PELIEHUs] ypaBHEHUU mapabonuueckoro tuma. Matemaruueckas
MOJIe]Ib XMMHUYECKOIO MPEBPALLEHUS B H30TEPMHUUYECKUX YCIOBHMSAX A HECTALMOHAPHOIO IIpolecca B
TpyOUYaThIX ammaparax ¢ y4eToOM IMPOJIOJIbHOTO MepeMEINBaHusI U ¢ IPUMEHEHUEM OJIHOIapaMeTpUYecKoil
TuGPYy3MOHHON MOJENU JUIs ONHCAHUSA THAPOAMHAMUYECKOH OOCTAaHOBKM B PEAKIMOHHOM IOTOKE.
ANTOPUTMBI ~ pelleHuss B BHUAE CHUCTEM HEIMHEHWHBIX ypaBHEHUH, a Takke OObIKHOBEHHBIX
Qg depeHIMaIbHbIX YpaBHEHUH TIEPBOTO U BTOPOT'O MOPSIKOB.

Tema 2.10 MaremaTuyeckoe MOAeJMPOBAHUE CTAHMOHAPHBIX PEXKUMOB TMPOLECCOB
HeNnpepbIBHON MHOTOKOMIIOHEHTHOW peKTH(HuKanuu Hu adcopOumu. MaTemaTHuecKoe ONMCAHUE
mpolecca MHOTOKOMIIOHEHTHOM pekTudukanuu B Tapenbuyaroil kojoHHe. MopaenupoBanue ¢(a3oBoro
PaBHOBECHS M IIPOLIECCAa MAcCOIEpPENayy Ha Tapejakax B MHOTOKOMIIOHEHTHBIX CUCTEMaX. YYeT TEMJIOBBIX
OalaHCOB Ha  Tapeilkax TIpU  MOJEIMPOBAaHMM  Mpolecca B PEKTUPUKALMOHHOW  KOJIOHHE.
JIeKOMIO3UIIMOHHBIH aJTOPUTM pacueTa mpolecca peKTu(UKaui B KOJIOHHOM arnaparte. MaTematuieckoe
OIMCaHKEe Mpollecca MHOTOKOMIIOHEHTHOM abcopOIuu B HacallouHOM KoJloHHe. MojenrpoBaHue mpoiiecca
MHOTOKOMIIOHEHTHOH Maccolepeaadyd B CEKLUSAX HAacaJO04YHON KOJOHHBL. AJTOPUTM pELICHHs] KpaeBOn
3a[a4u JUIsl MOACTTMPOBAHUS Mpoliecca abcopOIMK B HACAJOUHOM KOJIOHHE.

Pa3nes 3. OcHOBBI ONITHMH3AIIUM XUMHKO-TEXHOJIOTHYECKHX MPOLECCOB.

Tema 3.1 Pemenue 3a7ay ONTUMHU3AUMM € TEPMOJAMHAMMYECKMMH, TEXHOJOIMYECKUMH,
IKOHOMHMYECKHMH, TEXHHKO-DKOHOMHYECKHMH M JKOJOTMYECKMMH KPHTEPHAMH ONTHMAJIbHOCTH.
Ontumanbhbie pecypcocoeperatomue XTII. BwiGop kputepreB onTUMaabHOCTH (IIENEBBIX (PYHKITUN).
DopMyIupOBKa MHOTOKPUTEPHAIBHON 3a1auu onTtuMu3anuu. OCoOOEHHOCTH PElIeHHUs ONTUMHU3AIMOHHBIX
3amay XTII npu HAIMYNK HECKOJIBKUX KPUTEPUEB ONTUMAILHOCTH, OBPAKHOM XapaKTepe 1eseBoOr (HyHKITMN
Y HAJIMYUM OrpaHudeHuil 1-ro u 2-ro poxa.

Tema 3.2 AJropuTMbl OTHOMEPHOH M MHOTOMEPHOM ONTHUMHU3AUMM. METonbl CKaHUPOBAHHS,
JIOKAJHU3alMU AKCTPEMYyMa, 30JI0TOr0 ceyeHus W uucen dubOoHauu B ciiyyae OJHOMEPHON ONTHMM3ALUU.
MeTto1bl MHOTOMEPHOM ONTUMHU3AIMHA HYJIEBOTO, IEPBOTO U BTOPOT0 MOPSAKOB. CUMILIEKCHBIE, CydailHbIe
U TPAJIMCHTHBIC METOIbl MHOTOMEPHOU onTUMH3auu. MeTo 1 ITpadHbIX (YHKIIHA.

3akJiroueHue.

A. Ilpumenenue komnbrTepHbIx Monedeil XTII npum mnNpoeKTHPOBAHMM XMMHYECKHX
npousBoacTB — B CAIIP. 3anaun cucrem aBromatuzupoBanHoro npoektupoBanus (CAIIP) u crpykrypa
CHCTEM KOMIIBIOTEPHOTO MpoekTupoBaHus. MupopmannonHoe u maremaruueckoe obecrieuenue CAIIP.
ABTOMAaTU3MPOBAHHOE MPOCKTUPOBAHKUE C TPUMEHEHHEM KOMIbIOTEPHBIX Moenend X TII.

b. Ilpumenenune komnblTepHbIX Moaeaeii XTII npu ynpaBiieHMHM TeXHOJOrHYeCKHMH
npoueccamm — B ACYTII. Komnsroreproe moaenupoBanne XTI B pexxume peanbHOro BpeMenu. CHCTEMBI
npsAMoro mHU(pPoBOro (KOMIBIOTEPHOT0) YIPABJICHUS TEXHOJOTHYECKUMH TpoueccamMu. OcoOEHHOCTH
peanu3auuy  KoMmbloTepHbIXx  Mogaened XTI B aBTOMaTM3UMpOBAaHHBIX CHUCTEMax  YIPaBJICHUSA
TexHosornueckumu npoueccamu (ACYTII).

4 O0beM yueOHO# JUCUUIIJIMHBI

. O0beM TUCHUTJIMHBI
Buna yueOHoii padoThI et

3E AKkajn. 4. AcTp. 4.
OO0masi TPy10€eMKOCTh 1M CHUTITHHBI 4 144 108
KonTakTHasi paboTa — ayIMTOPHbIE 3aHATHS: 1,33 48 36
Jlexun 0,89 32 24
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JlaGopatopusie pabotsl (JIP) 0,44 16 12
CamocTosiTesbHasi padora 2,67 96 72

KonrtakTHas camocrosiTenbHasi pabota 267 0,4 0,3
CamMOCTOSITETbHOE U3YUYEHUE PA3/ICNIOB TUCIIUIIIINHBI ’ 95,6 71,7
Buja HTOrOBOro KOHTpOJIA: 3a4er c oneHkoM

AHHOTaNuA padoyeil NPOrpaMMbl JUCHHUIJIMHBI
«Pu3nyeckas KyJabTypa H CIOPT»

1 Heap aucHUNIMHBI — QOPMUPOBAHHWE MHUPOBO33PEHUS U KYIBTYpPhl JUYHOCTH, TPAKIAHCKON
MO3ULIMH, HPABCTBEHHBIX KAY€CTB, UyBCTBA OTBETCTBEHHOCTH, CAMOCTOSITEILHOCTH B MPUHITHH PEIICHUM,
CITOCOOHOCTH HCIIOJIh30BaTh pa3zHoOoOpa3Hbie (OpMbl (PU3NUECKONW KYyJIbTYpHI, CIOpPTa W Typu3Ma IS
COXpaHEHHUSI W YKPEIUICHUS CBOErO 3J0POBbsi U 3/J0POBbSI CBOMX OJHM3KUX B TOBCEIHEBHOU XU3HU H
npodeccuoHaNbHOM e TeIbHOCTH.

2 B pe3yabTaTe n3y4eHHs IMCHUILIHHBI 00yYAIOIIUICS 10JIKEH

Obaaoams clieqyOmUMU KOMIETSHIIMSIMU U HHAUKATOPAMH UX JOCTHKECHUS:

VK-7.1, VK-7.2, VK-7.3, VK-7.4;

3namo:

- Hay4HO-TIPAKTUYECKUE OCHOBBI (PU3UUECKON KYIBTYPHI H 3JI0POBOTO 00pa3a KU3HH;

- BIUSHUE O3/J0POBUTENbHBIX CHCTEM (U3NYECKOTO BOCIUTAHUS HA YKpEIJIEHHE 370pOBbs,
npopHIAKTUKY MTPO(ECCHOHABHBIX 3a00JIeBaHH U BPEIHBIX MIPUBBIUCK;

- CIIOCOOBI KOHTPOJIS M OLIEHKU (PU3UYECKOTO Pa3BUTHSI U (PU3HUECKOM MOArOTOBIEHHOCTH;

- TmpaBWwia U CHOCOOBl TUIAHWPOBAHHWS HMHIWBUIYaIbHBIX 3aHATHH Pa3IMYHON  IIEJIeBOM
HAIPaBIEHHOCTH;

- HCTOPUIO PU3UIECKON KYIBTYPBI U CIIOPTA, MIPEACTABICHUE O 3HAYUMBIX CIIOPTHBHBIX COOBITUSAX HE
TOJIBKO CBOEH CTpaHbl, HO 1 MUPOBOTO YPOBHS, Ba)KHEHIINE JOCTH)KEHUS B 00JIaCTH CIIOPTa;

- cnoptuBHble Tpaguuuu PXTY um. [I.U. MeHnneneeBa, HOMHUTH O MOJBUrax CIIOPTCMEHOB B T'OJIbI
Benukoii oreuecTBeHHOHN BOMHBI 1941-1945 .

Ymemy:

- TOANEPKMBATh JOJDKHBIM YpPOBEHb (DU3MUECKON TMOJTrOTOBIEHHOCTH I 00OecredeHus
MOJTHOLICHHOH COIMATIbHOM U PO eCCHOHATLHOMN 1A TEIbHOCTH;

- UCIOJB30BaTh OCHOBBI (PU3NYECKON KYNbTYpHI AJII OCO3HAHHOTO BbIOOpA 370pOBbhecOEperaronmx
TEXHOJIOTHI C yU€TOM BHEITHUX U BHYTPEHHUX YCIIOBUH peaan3anuu mpopecCHOHATBHON AeSITeTbHOCTH;

- CaMOCTOSTENbHO 3aHUMAThHCS (PU3MUECKOIN KYIbTYpOU U CIIOPTOM;

- OCYILIECTBJISATH CAMOKOHTPOIB 32 COCTOSIHUEM CBOETO OpraHM3Ma U COOI0aTh MPaBHIia TUTUEHBI U
TEXHHUKHU 0€30M1aCHOCTH.

Braoemy:

- CpeICTBAMHU U METOJaMH YKPEIUICHUS 3/10pOBbs, (PU3MUECKOTO CaMOCOBEPIICHCTBOBAHMUSI,

- IOJDKHBIM YPOBHEM (PU3UYECKOU MOATOTOBIEHHOCTH, ISl OOECTICUEHUS MTOJTHOIICHHON COIMATbHOM
U ipoeCCUOHATBHON JeSITETbHOCTH.

3 KpaTkoe coaep:kanue IUCHUNIHHBI

Pazoen 1. Tlpenmer @usndeckas KynbTypa u ciopt. Uctopus ®KuC

1.1. TIPEIMET ®U3NYECKASA KVYJIbTYPA W CIIOPT. 3agaun m MECTO AUCHUIUIMHBLI B
noAroToBke OakamaBpa. Opranuzaius yaeOHOTO Mpoliecca B paMKax JeHCTBYIOMIEH pEeUTUHTOBOM CHCTEMBI.
TpeboBaHus K 3aueTy.

1.2. UCTOPUA CIIOPTA. Ilpoucxoxnenne (U3HMYECKUX yOpaKHeHHWH W wurp. J[peBHue
onmuMmmuanpl. Onummnuiickoe naBuxkeHre. CHOPTHBHBIC OOIIECTBA: UCTOPHUS (DU3KYIBTYPHO-CIIOPTUBHBIX
0011ecTBeHHBIX opraHu3anuii. CHopTCMEHBI B TOJIbl Benukoit oTeuecTBeHHOW BOWHEI.

Paszoen 2. OcHOBBI 3710pOBOT0 00pa3a KU3HU

2.1. BPAYEBHBII KOHTPOJIb Y CAMOKOHTPOJIb HA 3AHATUAX OU3NYECKON
KYJIbTYPOU 1 CITIOPTOM.

BpaueOHbIii KOHTpONH © BpaueOHOE OCBUJIIETEILCTBOBaHME. Ilearorndeckuii  KOHTPOJIb.
CaMOKOHTpOJIb: €r0 OCHOBHBIE METObI, TIOKA3aTeNH, KpUTEpUU U OmeHkH. [IpoduiiakTuka CIIOPTUBHOTO
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TpaBMatu3Ma. OCHOBHBIE BHUABI TpaBM Yy pa3HbIX crneuuanu3anuii. Oka3zaHue TepBOM MOMOIIU JUIst
CTYJEHTOB BY30B XMMHKO-T€XHOJIOTHYECKOTr0 IPOoduIIs.

2.2. TUTUEHUYECKOE OBECTIEYEHUE 3AHSATUN O3JIOPOBUTEJILHON ®U3NYECKOU
KVJIbTYPOI. I'mruena husndeckoro BOCIMTAHKS M CIOPTA. PEXXHM MUTAHHS MIPH 3aHATHIX (GU3HUISCKOH
KyJnbTypoit u cioproM. ConnansHas rurueHa. ColuaibHO-0MacHbIe OOJIE3HU U MEPhI MPO(UIAKTUKH.

Pazoen 3. buonorudeckue oCHOBBI (PU3UYECKOM KYJIBTYPHI U CIIOPTA

3.1. BUOJIOTMYECKHME OCHOBBI ®MU3MYECKOM KYJbTYPbl M CIIOPTA. Opranusm
yelloBeKa KaK ellMHas camMopa3BHBarollascs Ouosiornyeckas cucrema. OuU3nyeckoe pa3BUTHE 4YETOBEKa.
JIBurarenbHasi akTUBHOCTh U €€ BJIMSHUE Ha YCTOWYMBOCTb, U aJlallTallMOHHbIE BO3MOKHOCTH 4YeJOBEKa K
YMCTBEHHBIM U (PU3NYECKUM HArpy3KaM MU PA3TMYHBIX BO3ACHCTBHUIX BHEITHEH CPEIIbI.

3.2. OBPA3 XM3HU U EI'O OTPAXXEHUE B ITPO®ECCHUOHAJIBHOM JEATEJILHOCTH.
310poBbE UeNOBeKa KaK IIEHHOCTh. 3J0POBBIN 00pa3 JKU3HH U €r0 COCTAaBISIOIIHE. Poib U BO3MOXHOCTH
(bU3UYECKON KyIbTYphl B 0OecriedeHUH 3740pOBbs. COIMaIbHBIN XapaKTep MOCIEACTBHIN IS 30POBBS OT
yrmoTpeOaeHUs] HApKOTUYECKUX CPEACTB M JAPYrUX MCUXO0aKTHUBHBIX BemlecTB (I[TAB), monmuwHra u mumieBbIxX
n00aBOK B CIOPTE, aJKOrojii M TabakoKypeHus. J[OMMHr Kak MCKYCCTBEHHOE MOBBIIIEHHE (U3NYECKOU
paboTOCIOCOOHOCTH U €r0 OTPULIATEIbHBIE TOCIEACTBUS.

Pazoen 4. TIpodheccuonanbHo-npUKIaiHas PU3NYECKasi KyJIbTypa U CIIOPT

4.1. OBLIAA O®OU3SNYECKAA U CIIOPTUBHAA TIOAI'OTOBKA CTYJAEHTOB B
OBPA30OBATEJIbBHOM ITPOLIECCE. Meroandeckue TMpUHIUIBI (U3MIecKoro BocnuTanus. OCHOBBI H
sTambl 00y4eHUs IBIDKEHUsM. Pa3Butue ¢usmueckux kadectB. DopMHpOBaHUE NMCUXHUECKUX KAaYeCTB B
npouecce Qusuyeckoro BocnuTaHus. CroopTuBHas noAroroBka. CTpyKTypa MOJATOTOBJIEHHOCTH
crnopTcMeHa. MaccoBblif CHOPT M CHOPT BBICIIUX JOCTWKEHUM, MX Ledd u 3agayd. CrnopTUBHBIE
COpPEBHOBAHMS KaK CPEICTBO U METO/1 001Iel U crienuanbHON (GU3NYECKOM MOATOTOBKH CTYIEHTOB.

4.2. ®UBNYECKAS KYJIBTYPA U CIIOPT B IMPO®ECCHOHAJILHOM JIEATEJILBHOCTU
BAKAJIABPA. JlugHast W COUMANBHO-DKOHOMHYECKAass  HEOOXOJUMOCTh  TMCHUXO(PU3MUECKOU
MOATOTOBKKA deloBeka K Tpyay. Mecro IIIIDII B cucteme MOATOTOBKH OYyIyIIEro CIEHHAIUCTA.
[TpousBoacTBeHHas ¢pusznyeckas KynbTypa u cropt. [IpousBoacTBenHas rumHactuka. OcoOeHHOCTH BBIOOpa
¢dbopM, METOIOB U CPEICTB PU3NIECKON KYIBTYPHI U CIIOPTa B pabouee U CBOOOIHOE BpEMs CIICIIHATUCTOB.
[Ipodunaktuka mpodecCHOHANBHBIX 3a00eBaHUN CpeacTBaMH (U3HUYECKON KYJIbTYpbl W  CIIOpTA.
JlonoHUTENbHBIE CPENCTBAa MOBBIMIEHUS o0med U mpodeccruoHanbHOl pabdoTocrnocodHocT. BrusHue
WHIUBUIYAIbHBIX OCOOCHHOCTEH W CaMOCTOSITENBHBIX 3aHATHN (DU3MYECKON KYIbTYpOH W CIIOPTOM Ha
OpraHu3M.

4 O0beM yueOHO# JUCUMIIJIMHBI

Beero Cemectp
Bunpr yue6HOM paboThI 1 cemectp 4 cemecTp
3E | Akang. 4. | 3E | Axan. 4. 3E | Axkan. u.
OO0mast TpyA0eMKOCTh JUCIUTIINHBI IO Y4eOHOMY ) 7 1 36 1 36
TJIaHy
KonTakTHas padoTa — ayIMTOPHBbIE 3aHATHS: 2 72 1 36 1 36
Jlexmm (JIek) 0,2 8 0,1 4 0,1 4
[Ipaktnueckue 3austus (113) 1,8 64 0,9 32 0,9 32
Bua uTOroBoro KOHTpoJIs: 3ader 3ader
Beero Cemectp
. 1 cemecTp 4 cemectp
Bunpr yue6HOM paboThI Aot
3E | Actpu. | 3E | Actpu. | 3E | 0 P:
OO01mas TpyA0€MKOCTh JUCHHUTLIIHNHBI IO Y4eOHOMY ) 54 1 27 1 27
TIaHy
KonTakTHas padoTa — ayIMTOPHBbIE 3aAHATHS: 2 54 1 27 1 27
Jlexmm (Jlek) 0,2 6 0,1 3 0,1 3
[Tpaktuueckue 3ausatus (I113) 1,8 48 0,9 24 0,9 24
Bua uTOroBoro KOHTpoOJIf: 3ader 3ader
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AHHOTaNUA padoyell MPOrpaMMbl JUCHUINJIMHBI
«JJIeKTUBHbIE JUCUMILIMHBI 10 (PU3HYECKOI KYJIbType H CIIOPTY»

1 Heap mucuMnmaMHbl — QopmupoBaHue QUINYECKOW KyIbTYpPhl JUYHOCTH M CIIOCOOHOCTH
HalpaBJICHHOTO HMCIIOJIb30BaHUS Pa3sHOOOPa3HBIX CPEACTB (PM3UYECKOH KyJIbTYphl M CHOPTa, TypU3Ma JUIS
COXpaHEHMSI M YKPEIJICHUS 3J0POBbs, MCUXO(PU3NYECKOW MOATOTOBKM M CAMOINOJTOTOBKU K Oymyren
npodecCHOHATIBHOMN e TeNbHOCTH, MOJYYSHUH HaBbIKA B OJJHOM M3 BHIOPAHHBIX BUJIOB CIOPTA.

2 B pe3yabTaTe H3yuyeHHUs JUCUMILIMHBI 00y4aIOIIHUIACH 10JIKEH:

Obaaoams cleqyomUMU KOMIETESHIIMSIMU U UHAUKATOPAMH UX JOCTHUKECHUS:

VK-7.1, VK-7.2, VK-7.3, VK-7.4;

3namo:

- HAyYHO-TIPAKTUYECKUE OCHOBBI (PU3MUECKOM KyJIbTYpHI M 3J10pOBOT0 00pa3a *KHU3HH;

- BIUSHUE O3/J0POBUTENbHBIX CHCTEM (U3NYECKOTO BOCIUTAHUS HA YKpEIJIEHHE 370pOBbs,
npopMIAKTUKY MPO(HECCHOHABHBIX 3a00JIeBaHUI U BPEIHBIX MPUBBIUCK;

- CIIOCOOBI KOHTPOJIS U OLIEHKU (PU3UYECKOTO Pa3BUTHSI U (PU3HUECKOM MOArOTOBIEHHOCTH;

- TmpaBWwia W CHOCOOBI TUIAHWPOBAHHUS HMHIWBUIYaIbHBIX 3aHATHH Pa3IMYHON  IIEJIEBOM
HaIlpaBJIECHHOCTH;

- cnoptuBHble Tpaguuud MXTHU-PXTY um. /.. Menzeneesa.

Ymems:

- TOJJEP)KUBaTh JOJDKHBIM ypOBEeHb (PU3MUECKOW TOATOTOBIEHHOCTH Uil OOecredyeHus
MTOJTHOIIEHHOHW COIMAIbHON 1 TPOPECCHOHAITBHON JEATEILHOCTH;

- HCIIOJIb30BaTh OCHOBBI (DU3MUECKOW KYJIBTYpPBI AJISi OCO3HAHHOT'O BHIOOpA 3/10pOBbhECOEpEraromnux
TEXHOJIOTHIl C yUeTOM BHEIIHUX U BHYTPEHHUX YCJIOBUH peaan3aiuu NpopecCuOHANbHON A TeIbHOCTH;

- CAMOCTOATENBHO 3aHUMAThCS (PU3MUECKON KYyIbTYPOH U CIOPTOM;

- OCYILIECTBJISTH CAMOKOHTPOJIb 32 COCTOSIHUEM CBOETr0 OpraHu3Ma U coOJI0aTh IpaBuiia TUTUEHBI U
TEXHHMKH 0€30IaCHOCTH,

- BBINOJHATh MHJWBUIYAJIbHO MOJ0OpAaHHBIE KOMIUIEKCH MO (U3UYECKON KYJIbTYpe U Pa3IUYHBIM
BUJIaM CIIOPTa;

- OCYILIECTBIISITH TBOPUYECKOE COTPYAHHUYECTBO B KOJUICKTUBHBIX (hopMax 3aHATUI (PU3NYecKoit
KYJIBTYpPOH U CIIOPTOM;

- BBIMIOJIHATH ITPUEMBI 3AIIUTHI 1 CaMOOOOPOHBI, CTPAXOBKH U CAMOCTPaXOBKH.

Braoemy:

- CpeICTBAMHU U METOJaMH YKPEIUICHUS 310pOBbs, (PU3MUECKOTO CAaMOCOBEPIICHCTBOBAHMSI,

- TOJKHBIM YPOBHEM (PU3NYECKOI MOATrOTOBIEHHOCTH, JUIsl 00€CIIeYeHNs OTHOLEHHON COLMaIbHON
U Ipo(eCCUOHATILHON eI TeNbHOCTH;

- TEXHUYECKUMH U TAKTUYECKUMU HABBIKAMU B OJJHOM U3 BUJOB CIIOPTA;

- UCIIOJIb30BaTh MPUOOPETEHHBIE 3HAHUSI U YMEHHS B IPAKTHUUECKON 1EATEIbHOCTH U TIOBCETHEBHOM
KU3HU

3 Kpartkoe cogep:xaHue JUCUMILIHHbI

Paszoen 1. OCHOBBI TOCTPOCHHS O3J0POBUTEIBHON TPEHUPOBKH. TeOpeTHUeCKO-METOIHMUECKUE
OCHOBBI (pU3HYECKOW KynbTyphl U cropta. CojepkaTeabHbIe OCHOBBI O3J0POBUTEIBHON (HHU3UIECKOM
KyIbTypbl H cnopra. OCHOBHBIE HaIpaBJICHUS: O340POBUTEIbHO-PEKPEATUBHOE, O03J0POBHUTEIBHO-
peabuIuTaIlMOHHOE, CIOPTHUBHO-PEaOMINTAlMOHHOe, TurueHndyeckoe. [loBeimieHne (yHKIHOHAIBHOTO
COCTOSIHUSI OpraHu3Ma U (U3UYECKOH MOATOTOBICHHOCTH. CriocoObl  periaMmeHTaluyd Harpys3Ku:
OU3KYIbTYPHO-0310POBUTEIbHBIE METOIUKN U cucTeMbl. OCHOBHBIE (ha3bl 0310POBUTEIBHON TPEHUPOBKH.
OreHka COCTOSIHUS 3/I0POBbS M (PU3UYECKON MOATOTOBICHHOCTH 3aHUMAIOIIUXCS (PU3MUECKON KYIbTYpOll U
crioptoM. dyHkimonansHbIe Mpoosl (HCC, A1, )KEJI u T.1.).

Pasoen 2. JIBurarensHble BO3MOKHOCTH 4eJoBeKa — BocnuTanue ¢usndeckux kadects. BOCK I'TO.
Meronuka opraHuzanuu W TpoBeneHus BunoB ucnbiTaHuid ['TO. Cuctema B3aumoneicTBus B cdepe
bu3nyecKoil KylnbTypbl W cropra. BocnuTtanwe ¢Qu3MYecKUX KadecTB, oOydarommxcs (OTAeTbHBIC
KaueCTBEHHbIE CTOPOHBI IBUTATENIbHBIX BO3MOKHOCTEH YEIIOBEKA).

Paszoen 3. Metoauka OpraHM3allid U TPOBEIEHUS] CIIOPTUBHBIX COPEBHOBAHMN M (DU3KYIBTYpHO-
MacCOBBIX MEpONpUATUH. XapaKTepUCTHKAa CHOPTHUBHBIX COPEBHOBaHHM M (QHU3KYIBTYPHO-MAaCCOBBIX
Mepornpusitaii. CHOPTUBHBIE COPEBHOBAHMS, TPOBOJMMBIC TIO OOMICTIPUHSATHIM MpaBujiaM. EIWHBIMA
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KaJCHOApHBIA TUlaH (QU3KYJABTYPHBIX M CIOPTHUBHBIX MeponpusTHii). OpraHuzamus CIOPTHUBHBIX
Meponpustaii. Omumnuiickas xaptus. DenepanbHble (CrelUadbHbIC, HAIMOHAIBHBIC) 3aKOHBI CIIOPTE.
Knaccudukanus cnopTuBHBIX copeBHOBaHM. HpaBcTBeHHBIe OTHOIIEHUs B cnopte. Fair Play («HecTtHas
urpa») — Kak OCHOBa 3THYHOro mnoBeaeHus B cnopre. Koxekc crnoptuBHOM »THkH. I[IpodunakTtuxa
Hapymiennii crnioptuBHOoi 3TuUKU. BAJIA. Komexc BAJIA. MexnyHaponHas KOHBEHIMS O Oopwrbe c
JIONIUHTOM B CIIOPTE.

4 O0bem yueOHOH THCHUILINHBI

B Cemectp
Bun yae6HO# paboThI aKaJeMm.
1 2 3 4
yacax
OO0mas Tpy10eMKOCTh JMCIUIIIUHbI 328 56 92 90 90
1o y4e0HOMY IIAHY
KonTakTHasi paboTa — ay1IMTOPHBIE 192 3 64 64 32
3aHATHA
[Tpaktrueckue 3ansatus (113) 192 32 64 64 32
CamocrositesbHas padora (CP) 136 24 28 26 58
KonTakTHas camocrosiTenbHas paboTa 0,8 0,2 0,2 0,2 0,2
CaMocTosTenbHOE N3yUEHUE Pa3/IesioB 135.2 23.8 278 258 57.8
JUCITUTUTAHBI
Bua uToroBoro KOHTpoJIs: 3auer 3auer 3auer 3auer
Bu €0HO paboThHI B acp. et
Ay P uacax 1 2 3 4
OO0mas TpyA0eMKOCTb 1M CHMIIJIMHbBI 246 42 69 67,5 67,5
10 y4eOHOMY ILIAHY
KonTakTHasi padbora — ayiuTOpHbIE 144 24 48 48 24
3aHATHSA
[Tpaktuueckue 3ausatus (I113) 144 24 48 48 24
CamocrositeabHas padora (CP) 102 18 21 19,5 43,5
KonraktHas camocrositensHas pabota 0,6 0,15 0,15 0,15 0,15
CamMocTosATeIbHOE U3YUYEHHE Pa3iesioB 1014 17.85 20.85 19,35 4335
JUCITUTIAHBI
Bua uToroBoro KOHTpoOJIA: 3auer 3auer 3auer 3auer
AHHOTaUUs padoyeil NPOrpaMmMbl JUCUUIIIMHBI
«BBenenune B MHPpOPMaLMOHHBIE TEXHOJIOT MU
1 Heap AMCHUMIVIMHBI — O3HAKOMJICHHE CTYACHTOB C TEOPETUYECKUMH, MPAKTUUECKUMU U

METOJIOJIOTUYECKUMU OCHOBAaMH COBPEMEHHBIX HH(QOPMAIIMOHHBIX CHUCTeM. B pamkax u3yueHus
AUCHUIINIMHBL Yy CTYACHTOB q)OpMI/Ip}IIOTCH TCOPCTUYCCKUC 3HAHUA U TPAKTUYCCKHUC HABBIKH 11O
UHCTPYMEHTAJIBHBIM CpPEJICTBAM MpOrpaMMHOro obOecrneueHus. CTyAEHTHl HM3y4alrOT Ha MPAKTUKE BUbI
UH(POPMALIMOHHBIX TEXHOJIOTUH.

2 B pe3yabTaTe H3yuyeHHs JUCUMILIMHBI 00y4AIOIIHUIACH 10JIKEH:

Obaaoams clieqymUMU KOMIETESHIIMSIMU U UHAUKATOPAMH UX JOCTUKECHUS:

OIIK-2.1; OIIK-2.2; OIIK-2.3; OIIK-2.5; OIIK-2.6; OIIK-2.9; OIIK-2.10; OIIK-4.11; OIIK-5.5;
OIIK-6.1; OIIK-6.2; OIIK-6.3.
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B pesynbpTare 0CBOCHMS AUCIUIUIMHBI CTYICHT JTOJDKEH:

3nameo:

— TIPOIIECChI, METONbI TOWCKa, cOOpa, XpaHeHUs, 0o0pabOTKH, MPEACTaBICHUS, PACIPOCTPAHEHHS
nH(OpMaIu 1 CrocoObl OCYIIECTBICHHS TaKUX MIPOILIECCOB U METOA0B (MH(POPMAIIMOHHBIE TEXHOJIOTHH)

— COBpPEMEHHbBIE HHCTPYMEHTAIbHBIE CPEJIbl, TPOTPAMMHO-TEXHUYECKHE TIATPOPMBI U TPOrpaMMHBIE
CpeIcTBAa, B TOM YHCJIE€ OTEYECTBEHHOIO TIPOM3BOJACTBA, MHCIIOJNb3yeMble JJis pEeHIeHHs 3ajad
npodeCCHOHATIBHOM 1A TeTbHOCTH, U IPUHIIUITBI UX PaOOTBHI.

Ymemn:

- BBIOMpaTh M KCIOJB30BaTh  COBPEMEHHBIE  WH(OPMAIIMOHHO-KOMMYHHUKAIIMOHHBIE |
UHTCJUICKTYaJIbHbIC TEXHOJIOTUH, WHCTPYMEHTAJIbHBIE CPEIbl, MPOrPAMMHO-TEXHHUECKUE IIATHOPMBI |
NpOTpaMMHBIE CpPEICTBA, B TOM 4YHCIE OTEYECTBEHHOTO TMPOU3BOACTBA, [UIA PpEHICHUS 3a1ad
po(hecCHOHATLHOM e TEIILHOCTH

— aHaTM3UPOBATh TPOQECCHOHATBHBIC 3aJaud, BHIOMpAaTh ¥ UCIONB30BaTh moaxossamme MT-
TEXHOJIOTHH.

Braoems:
— HaBBIKaMH pabOTHI C JIeKAIUMU B ocHOBe U T-periennii TaHHbIMU
— HaBbIKAMHU MIPUMEHEHUS COBPEMEHHBIX UH(OPMAIIMOHHO-KOMM yHUKAITHOHHBIX u

UHTEJJICKTYaJIbHBIX ~ TEXHOJIOTUH, MHCTPYMEHTAIbHBIX CPEICTB, B TOM 4YHCIIE€ OTEYECTBEHHOIO
IIPOM3BOJICTBA, /ISl PELICHNUs 3a7a4 MPo(ecCHOHATBHOM IS TeTbHOCTH.
3 Kpartkoe cogep:xaHue JUCUMILIHHBI
1 cemecTp — OCHOBBI HH(POPMALMOHHBIX TEXHOJIOTHIi

Pa3znen 1. BBenenue B uHGOpMAUMOHHbIE TEXHOJIOTHH.

1.1. CtpykTypa oOmepalMOHHBIX CHUCTEM, MAaKeThl MpHUKJIAAHBIX mporpamm, Microsoft Office.
Knaccudukanust mporpaMMmHBIX cpenctB. CUCTEMHOE M TPHKIaJAHOE TporpammHoe obOecreuenue [1K.
0630p oneparmonnsix cucteMm (OC). Ipunuunsl co3nanus u cocraB OC: aapo, untepdeiic, apaiBepsbl.
Kparkas xapakrepuctuka WINDOWS, monynesHbiii npuHuun noctpoenus. Cpega WINDOWS: okHa, ux
3JIEMEHTBHI, pab0Ta B MHOTOOKOHHOM PEXHME.

1.2. TexcroBeiii penakrop WORD, penakTopbl MaTeMaTHYeCKUX H XHMHUYECKHX (HOpPMYIL.
Bo3MoxHOCTH cO3maHusl 37eKTpOHHBIX mpe3eHTanuii (Power point). Co3maHue JTOKYMEHTOB Pa3iIHYHBIX
dopM (cTrapmapTHBIX M HecTaHAapTHbIX). Co3laHWe M PEJAKTUPOBAHME TEKCTOBBIX JOKYMEHTOB C
MaTeMaTHYECKUMHU U XUMUYECKUMHU (OPMYITaMu.

1.3. Tabauunsni npoueccop EXCEL: 0630p, Tumbl u agpecamnus siaeek, popMar s9eeKk, BCTPOCHHbBIS
¢ynkunu, popmarupopanue Tadiaun. EXCEL: Bo3aM0oXHOCTH TaOIUYHOTO PEAaKTOpa U MCIIOJIB30BAaHHUE €T0
JUIsl pelieHns nHGOPMalMOHHBIX U HHXEHEPHBIX 3a7a4. [locTpoenue rpadMkoB U AUarpaMm.

1.4. EXCEL. Omepauuu ¢ maccuBamu. Pa3paboTka M peanu3ainusi MPOCTEHIINX alrOpuTMOB C
HCIIOJIb30BaHUEM BO3MOXKHOCTEHM pelakTopa (HaXOXJACHHE MaKCHUMajJbHOrO0 (MUHUMAIBHOIO) 3JEMEHTa
BEKTOPa U MAaTpHIIbl, HAXOXJACHUE CYMMBbI JIEMEHTOB BEKTOpa M MAaTpHUIlbl, BBIYMCIEHHWE MAaTPUYHBIX
BBIpOKCHHI). PereHue BBIUMCIUTENBHBIX 3a7ad C Hcnojidb3oBaHueMm Tabmui. Pemenune CIIAY ¢
UCIIOJIb30BaHUEM 0OPATHOM MaTpPUIIBL.

1.5. EXCEL Iloctpoenne rpadukoB W amarpamMm. PacdeT ¢yHKIMOHAIBHBIX 3aBUCHMOCTEH U
NOCTpOeHHE TIpadUuecKux HM300pakeHuil ¢ ucnoib3oBaHnueM cranfapTHeiX (yHkiuii EXCEL u mactepa
dbynaknwmii. [TocTpoeHne MOBEpXHOCTEH ¢ UCIIOIB30BaHUEM MacTepa AuarpaMm. [locTpoenne muHUN TpeHaa.

Pa3nes 2. Anroput™Mbl 1 0CHOBBI IpOorpaMMupoBanns Ha si3bike MATLAB.

2.1. Anroputmbl, Tunbl anroputmoB. [loHsTtue anroputmMa u ero cpoiictBa. CrocoObl 3amucu
anropuTMoB. MOIYIBHBIM MPUHLMII IIOCTPOCHHS AITOPUTMOB M IporpaMM. Ilaker KoMmbrOTepHOM
mateMatuku MATLAB. XapakTepucCTHUKH S3BIKOB MPOTPAMMHPOBAHHS. ODBOJIONHMS W KJIACCU(PUKAIIHI
SI3BIKOB IIPOrpaMMUPOBAHU, UMIIEPATUBHBIE, (byHKIMOHATBHBIE, JIOTUYECKHE, 00BEKTHO-
OpUEHTUPOBaHHBIE, UX KOMOMHAIUK. [IoHSATHUS TpaHCISAINY, KOMOWIALNWN, UHTEPIPETANH, UX Pa3IudHsl.
SI3BIKM TPOTPaMMHPOBAHUS BEICOKOTO YpoBHs. CTPYKTypHOE IPOTpaMMUpPOBaHuE, ero ocooeHHoctu. O630p
MaKeTOB KOMIIBIOTEpHOM MaTemaTuku — Matlab, Mathcad, Mathematica.

2.2. Cpena MATLAB. OcHOBHBIE CTPYKTYpbl M HIPHUHLUIIBI CTPYKTYPHOT'O IPOrpaMMHpPOBaHMUS,
wuttocTpanus. ba3oBele anropuTMudeckue KOHCTPYKIMH (CJlelIOBaHUE, BETBJICHHE, IMOBTOPEHHE), HX
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peanu3zaun. Oneparopsl s3bika nporpammupoBanust MATLAB. OcHoBable pemarenu (solvers) MATLAB
JUISL peai3allid BBIYUCIUTEIBHBIX aITOPUTMOB. brubnunoreka cranmapTHbeIx QyHKIui size, length, numel,
zero, ones, linspace, sum, abs, sin, cos, exp, log, sqrt, num2str, disp, printf.

2.3. Iloctpoenne rpadukoB PyHKIIMK OJHOM M ABYX MepeMeHHBIX. Mcmonbs3oBanue GyHKIMA plot,
subplot, polar, mesh, surf, polar, meshgrid, surf, contour, opopmienue rpadpukoB(3aroJ0BKH, MOIMUCH TIO
OCSIM | TIp.).

2.4. Onepauuu HaJ MacCHUBaMM: BEKTOPAaMM M MaTpPULIIAMH - CII0O)KEHHE, YMHOXKEHUE,
TpaHCIIOHUPOBaHKE, oOpalieHue (inv), BEIMUCICHHE HOPMBI (norm), panra (rank) U onmpeaeauTesnss MaTPUIIbI
(det ). AnropuTMbl HaXOXJIEHUS MaKCHMalbHOTO, MHHHMAJIbHOTO 3JIEMEHTAa B MAacCHBE, aJTOPUTMbI
COPTUPOBKH U WX peanu3anus (Hampumep, Selection Sort).

Paznen 3. Unucaennbie meToabl. Peanusanus npocreiimux aaropurmon B cpene MATLAB.

3.1. YucneHHble METOIbI, XapaKTEPHUCTUKA M UX OCOOCHHOCTH, IMOHITHE CXOJUMOCTH METOJA.
DONeMEeHTbl TEOPHHM TMOTPEIIHOCTeH, KiaccupuKalus MOTpelHoCcTel, abCoNoTHasT U OTHOCHTENbHas
MOTPEIIHOCTh, TOHATHE (DYHKIMU HOPMBI. BBeneHHWE B CTAaTHCTUKY. AJTOPUTMBI Ui CTaTUCTUYECKOU
00paboTkn wHGOpMAIMK (BBIYMCICHHE TOYEYHBIX W HHTEPBAIBHBIX OIEHOK PE3YJIBTaTOB H3MEpPSIeMOU
BennunHbl), ux peanuszanuu B [IKM MATLAB. Hcnons3oBanue ¢pyHknmii min, max, median, var, polyfit,
polyval.

3.2. llpubnmxkenue Qynkumii. MaTepnionsus MHorowieHaMu. KycouHas WHTepHoOsaus (CruiaiH).
Onenka norpemrHoct. dyakunn MATLAB st paboTs ¢ MEHOTOWwIeHaMu polyld, polyval, polyfit, polyder,
polyint.

3.3. BeruucieHnue onpeaeieHHbIX HHTErPaioB, AJITOPUTMBI METOJ0B MPSIMOYTOJIbHUKOB, TpANeui 1
CumriicoHa, OILIEHKAa TOTPEHTHOCTH METONOB. Peanm3aiius anrOpuTMOB YUCICHHBIX METOJOB BBIYMCIICHUS
omnpenenaeHHbIX nHTerpaiioB B cpene MATLAB, npumenenne ctanaapTHbIX QyHKIUHN trapz, quad, integral

3.4. UccnenoBanue (yHKUMM OAHOH mnepemeHHOW. Pemenue nHenmuueliHoro ypaBHenus f(x)=0.
OtneneHne KopHEW. ANTOpUTMBI YTOYHEHHUS KOPHS (METO MOJOBHUHHOTO neneHus, HpioToHa, mpocToit
utepanu). CpaBHHUTEIbHbIE XapaKTepUCTHKH. Peammszamust anroputmMoB B cpene MATLAB mo 6inok-
CXEeMaM U C MCIIOIb30BaHUEM peliareneit roots, fzero.

3.5. UccnenoBanue ¢pyHKIMM oaHOM nepemeHHOM. [lonck skerpemyma ¢yHKMu BbraucnurtenbHble
QITOPUTMBl HAXOXKJCHUS JIOKAJbHBIX U TJI00aIbHBIX IKCTPEMYMOB (METOJ JEJeHMs] OTpe3Ka IOIojiam,
METOJ 30JIOTOTO CEUEHHs), MX pea3aluy Mo OJIOK- CXeMaM U ¢ HCIoyib30BaHueM pemrarens fminbnd B
cpene MATLAB.

Pa3nen 4. KomnbrorepHsle cetu. ba3bl faHHBIX.

4.1. KomnbloTepHbIE CETH: TOMOJIOTHU CETEW, UX XapaKTEepUCTUKHU. Tomojorum ceTei: 3Be3AHa,
IMHHAS, KoyblieBas. CeTH 3aKphITOrO THIA: JOKATBHBIE W PACHPEICIICHHBIE CETH, KOPIOPATUBHBIC CETH.
[IporpaMMHO-TexHHYECKOE oOOecleyeHne: aJpecanus, ONepalMoHHas CHCTeMa, aJanTephl, IpaiBepsl,
MPOTOKOJIBI (0COOBIE S3BIKH, HA KOTOPBIX OOMEHWBAIOTCS MHPOpPMAIUEH KOMIBIOTEPHl B CETH, HApUMeEp,
TCP, TCP/IP, UDP).

4.2. TnoGanpuble cetn paznuuHoro macmraba (WAN —Wide Area Net, MS Network, Internet).
Bo3moxxnoctn cetu HMaTepner, Cucrema TenekoHpepeHumid. OnekTpoHHas mourta. Jloctym Kk
UHPOPMALIMOHHBIM  pecypcaM. 3ammuTta uHPopMmauuu. IloHsTHe ©0€30maCHOCTH  KOMITBIOTEPHOM
uH(pOpMallMU: HAJEKHOCTh KOMIIbIOTEpPA, COXPAaHHOCTbh JaHHBIX, 3allUTa OT BHECEHHUS] W3MEHEHMI
HEYIMOJIHOMOUYEHHbIMH 50 TIUIlaMHM, COXpaHEHUE TaWHBI TEPENUCKA B DJICKTPOHHOW CETH AJTOPUTMBI
3alUThl MH(GOPMALIMU: METO/IbI 3allUThI, KOMIIbIOTEPHBIE BUPYCHI U O00opb0a ¢ HUMH. MeToIbl pean3anuu
3amuUThl MHQOPMAIIUU: TPOrPaMMHBIE, allapaTHbIe, OpPTraHU3AI[MOHHEIE.

4.3. Uadopmarmonnsie cucteMbl. CUCTEMBI ypaBiieHHs OaHKaMu M 0a3aMu JTaHHBIX. PensinonHas
Mozenb AaHHbIX. CTpyKTypa 3ammcu, METOAbl AocTymna K uHpopmanud. OOMEH MaHHBIMH C APYTUMU
npunoxeHusMu WINDOWS: TeKCTOBBIME pelakTOpaMu M 3JIEKTPOHHBIMU TaOJIUIIaMH.

4.4. Penaunonnas 6a3za naHueix ACCESS. 'maBHOE OKHO, MEHIO KOMaH[, MaHEIb MHCTPYMEHTOB.
Coznanue u OTKpbITHE 0a3bl NaHHBIX. BBOJ M penakTupoBaHuE JaHHBIX B PEeKUME TaOIUIBI U PEKHUME
KOHCTpyKTOpa. DopMupoBaHue 3ampocoB. 3ampochl MPOCTHIE M MHOTOTaOIMYHBIE, 3aIPOCHI C YCIOBUSMHU.
Coznanne otueToB U ¢popM. TexHomorust peanusanuu npocteimmux 3anad cpencrsamu CYbBJI ACCESS.
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2 cemectp — [IpoduabHoe nporpaMmMHoe odecneueHue AJs1 pellieHns 3a1a4 NpogeccuoHaIbLHOI
AeATeJIbHOCTH

Pa3znea 5. IIKM Python u oco0eHHOCTH ero peaju3anMy Ui pellleHHs PacyeTHBIX 3a1a4 B
XMMHHU U XUMHUYECKOIl TeXHOJIOTHH.

5.1. OOBEeKTHO-OpPUEHTUPOBAHHBIN S3BIK TNporpammupoBanus Python: 0630p. OcobenHocty u
CBOHCTBa 00BEKTHO-OpUeHTHpOoBaHHOTO mnporpammupoBanus (OOII). Co3gaHue W HMCMOIL30BaHHUE
muctpuOytuBa Anaconda. MudpactpykTrypsl Spyder, Jupiter, cTpykrypa si3bika. OCHOBHBIE CTPYKTYPBI
JTaHHBIX (CIHCOK KOPTEX, OOBEKTHI) M Olepanuu Hajg HUMHU. AJIropuTMbl. OCHOBHBIE AJITOPUTMHUYECKHE
KOHCTPYKITWH (CJIeI0BaHUE, BETBIICHHUE, IUKIIBI) ¥ X peanu3aius B Python.

5.2. Beenenue B nporpammupoBanue Ha si3bike Python. CTpykTypa mporpaMMsbl, OTCTYIIBI, MOIYJIH,
omneparopsl, (GYHKIUU (MMEHOBAaHHBIE M AaHOHHMMHBIC), 0coOeHHOCTH. CTaHIapTHBIE W HECTAHIAPTHHIC
¢ynkunu Python (o6mero HazHaueHUs, MaTeMaTH4eCKue, 00paboTKa CTPOK, BBOJI/BBIBOJ).

5.3. Pa3paboTka anropuTMOB, MpOrpaMMHPOBaHKE U OTJaaKa mporpamm Ha Python (B cpene Spyder).
VYnpasmstomue koHetpykuud if, for, while.

5.4 O030p mnpeIMEeTHO-OPUEHTUPOBAHHOM OmOmmMoTrekn wMoxayieir Python nmns HayuyHbIX U
MH)KEHEPHBIX BbluucieHuil SciPy (Moxynu scipy u numpy, a Taxoke matplotlib), cpaBuenne ¢ MATLAB.
OcHoBHas CTpykTypa AaHHBIX NumPy juisi BEKTOPHBIX M MaTpUYHBIX BbIYHCIeHH ndarray. OcoOeHHOCTH
BBITIOJIHEHUS JICMCTBUH Haj MaTpulamMH (CIOXKEHHE, BBIYMTAHHE, YMHOXEHHE, OoOpallleHHe) Ha s3bIKe
Python. Madpopmanronnsie MarpuyHbie GyHKIUU (HOpMa, ompenenuTenb, padr). Meroasl ndarray — T,
copy, shape, size, ndim u zp., UHIEKCUPOBAaHUE, MATPHUYHOE MPOU3BEACHUE U (PYHKIIMU MOyl numpy len,
shape, zeros, eye, dot, isclose, linspace, gradient, linalg.det.

5.5 Tloctpoenue rpadukoB B Python ¢ ucronszoBanuem moayns matplotlib. @ynkuun momyns
matplotlib.pyplot plot, polar, plot surface, colorbar, contour, quiver. YcrtaHoBka mapaMeTpoB |
AHHOTHPOBAHUE TPAPHUKOB.

Paznea 6. MeToabl BbIYMCANTEIbHOH MareMaTHKU. OCHOBHBbIE 3Tanbl pelleHUs 3a4a4 Ha
IBM. Pentenue cucreM JIMHEHBIX anredpandeckux ypasaenuii (CJIAY).

6.1. [Ipsmbie 1 UTEpallUOHHBIE YHUCICHHBIE METOAbL. DJIEMEHThl T€OpUU norpemHocted. [lonsaTue
HOpMBI. OCOOCHHOCTH MAIIMHHON apu@MeTuku (KpaTkuil moBTOp). OCOOEHHOCTH BBIMOJHEHUS JEHCTBHMA
HaJ MaTpuIiamu (CII0KeHUE, BhIUMTAHWE, YMHOXKEHHE, oOpamieHne) Ha s3bike Python, mHdopmanmonnsie
MaTpuyuHble QYHKIMU (HOpMa, ONIPEICTUTENh, PaHT).

6.2. Pemienne cucrem mnuHeHHBIX anreOpamdeckux ypaBHeHud (CJIAY). IloctanoBka 3amaumn.
[MorpemnocTn. MeToabl ¢ UCHOIB30BAaHUEM OOPAaTHOW MaTpPHUIBl M METOJ MPOCTHIX uTepaluii. Pemenue
CJIAY B Python ¢ ucnonp3oBanuem Mmoayneit numpy.linalg u scipy.linalg. u dynakouit det, rank, inv, cond,
norm, solve.

6.3. O630p metomoB pemieHuss CJIAY. BeruucnurenbHas yCTOHYHBOCTH, CXOJUMOCTH METOJIOB.
OO0yCnOBIEHHOCTh CUCTEMBI TMHEHHBIX anredpandeckux ypasHeHui (CJIAY) u unciao o0yCiI0BICHHOCTH.

Pazgea 7. O0padoTka pe3yabTaToB H3MepeHHs OAHON BeJn4uHbl. Ilpubam:kenne GpyHkuuH
MHOIOYJICHAMHM ¢ OJHOH He3aBHCHMOH nepeMeHHO#. PemeHue cucreM HeJIHHEWHBIX YpaBHEHHH
(CHY) yncjieHHbIMH MeTOAaMU.

7.1. OOpaboTKa HKCHEPUMEHTAIbHBIX JaHHBIX. TOU€YHbIE M HHTEpBaJbHbIC OLECHKU. DyHKIMU
Python. Onpenenenne kpurepus CThIOIEHTA

7.2. Tlpubnmxenne ¢GyHKIUA. MeTOIbI WHTEPIONANUUA 3aBUCUMOCTEH C OJHOW HE3aBUCHUMOM
nepemMeHHo#. HTepnonsaimonHeiii MHOTowIeH Jlarpanxka, peanusanus B Python.

7.3. Ipubnuxenne (GyHKUUNA. MeTOABl aNMmpOKCUMAIMN 3aBUCUMOCTEH C OJHON HE3aBUCHUMOM
nepemeHHoil. Mertonq Hammenbpmx kBaapaTtoB (MHK). HWcnmonwszoBanme ¢ynkmuit  Python st
annpoxcumanuu 1 MHK scipy.polyfit, scipy.optimize.least_squares, scipy.optimize.lsq_linear.

7.4. AnroputMmbl MeTOAa MPOCTOM uTepanmuu u Merona Hetotona - Padcona mis pemenus CHY.
CKOpOCTh CXOAMMOCTH, OLIEHKH MoTperHocTd. Peannzanus metonoB B Python.

7.5. MeTonka UCTIONIb30BaHUS peliaTeel B MoayJIe scipy.optimize, GpyHkmu root _scalar, root.

Pazngen 8. Pemenue 3agay MHOrOMepHOW ONTHMMH3ALMU YHMCIEHHBIMH METOAAMHU. AHAIN3 H
peuienue nuddepeHIUATBHBIX YPABHEHHU YUCIEHHBIMH METOAAMHU.

8.1. Knaccudukanus 3amad ¥ METOJOB ONTHUMH3AIMUA. MeEToa TpagueHTHOro ciycka. MeTon
nehopMupyeMoro MHororpanHuka. Peanuzarmus metonos B Python.
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8.2. Berpoennbie Metoasl SciPy. Beibop pematens B Mmoayie scipy.optimize BerpoeHnHble MeToab!
SciPy, pyaknumn minimize scalar, minimize.

8.3. Anroputmbl MeTonOB perieHus auddepeHunanbHEIX ypaBHeHU. Mertoapl Diinepa u ero
moaudukanuu. Peanuzanust metonoB B Python. Breibop pemarens B momyne scipy.integrate, (yHKIHH
solve ivp, solve bvp.

4. O0beM TUCUMIIIIMHBI M BUJIbI Y4e0HOH padoThl

Cemectp
Bcero
Bun yuebHoii paboThI 1 cemectp 2 cemecTp
3F Axap. 3F Axan,. 3F Axkap.
4. q. q.
OO0masi Tpy10eMKOCTh IHCHHUILIMHEBI | 6 216 4 144 2 72

KonTakTHasi pabora — ay1MTOpHbIE 3,78 136 2,36 35 1,42 51

3aHSITHSA:

B TOM YHCIIE B (OPME MPAKTHUECKON 1 36 0.5 13 0.5 13
MOITOTOBKH

Jlexuuu (JI) 0,47 17 0,47 17 - -

[Tpaktrueckue 3anstus (113) 1,42 51 0,94 34 0,47 17
B TOM 4HCIIe B (hOpMe MPAKTUIECKON 0.5 13 0.25 9 0.25 9

MIOJITOTOBKH

JlaGopatopusie padotsl (JIP) 1,89 68 0,94 34 0,94 34
B TOM 4YHCIIE B OpPME MPAKTHUECKON 0.5 13 0.25 9 0.25 9

MOITOTOBKH

CamocrositesabHasi padora (CP) 1,22 44 0,64 23 0,58 21

ITepepaboTka yyebHOr0 MaTepraa 0,06 2 0,06 2 - -

IToaroroBka K MpakTUYECKUM

0,17 6 0,06 2 0,11 4
3aHATUAM

[ToaroroBka k J1ab0paTOpPHBIM 031 1 0.06 ) 0.25 9

paboram
IToaroroBka K sK3aMeHy 0,36 13 0,36 13 - -
IToaroroBka K IpOMEXyTOYHOMY 0,17 6 0.06 ) 0.11 4
KOHTPOJIIO
KonTtakTHas camocrosiTenbHas pabota 0,2 - 0,2
Jpyrue BuIbl CaMOCTOSTENBHOMN 0,17 0,06 0,11
5,8 2 3.8
paboThI
Buabl KOHTpOJIS
JIK3aMeH 1 36 1 36 - -
KonTaktHas camocrositenbHas paboTa 0,4 0,4 -
CamMOCTOSITETLHO N3YyUYECHHE Pa3/IETIOB 1 35.6 1 35.6 - i
JUCHUTUTUHBI
Bua uTOoroBoro KOHTpoJIsi: IK3aMeH 3auer
Beero Cemectp
Bi1 yucOHoi paGoTs! 1 cemectp 2 ceMecTp
3F Axap. 3F Acrtp. 3F Acrtp.
9. q. q.
OO0masi Tpy10€eMKOCTh 1M CHUTTHHBI 6 162 4 108 2 54

KonTakTHasi pabora — ayIMTOPHBbIE 3,78 102 2,36 63,75 142 | 3825

3aHATHA:

B TOM 4HCIIe B (hOpMe TPAKTUICCKON 1 27 0.5 13.5 0.5 13.5
[IOTOTOBKHU

Jlexumu (J1) 0,47 | 12,75 0,47 12,75 - -
[Tpaktnueckue 3austus (113) 1,42 | 38,25 0,94 25,5 0,47 | 12,75
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B TOM 4HCIIE B OopMe MPAKTHUECKON 0.5 13,5 0.25 6,75 025 | 675

IMOJITOTOBKH
Jlaboparopusie pabots (JIP) 1,89 51 0,94 25,5 0,94 25,5
B TOM 4YHCJIC B (popMe paKTUUECKON 0.5 13.5 0.25 6,75 0.25 6,75
IIOJITOTOBKH

CamocrositesqbHasi padora (CP) 1,22 33 0,64 17,25 | 0,58 | 15,75

ITepepaboTka yueOHOro MaTepuaa 0,06 1,5 0,06 1,5 - -

IToaroroBka K MpakTUYECKUM

0,17 4,5 0,06 1,5 0,11 3
3aHATHIM

[ToaroroBka K 1a00paTOpPHBIM 031 | 825 0.06 15 025 | 675

pabotam

IToaroroBka Kk sK3aMeHy 0,36 | 9,75 0,36 9,75 - -
IToaroroBka K MpOMEXKyTOYHOMY 0,17 45 0,06 1.5 0.11 3
KOHTPOJIIO

KonTakTHas camocrositenbHas paboTa 0,15 - 0,15
Hpyrue Buapl CaMOCTOSTEIbHOM 0,17 435 0,06 1.5 0,11 2.85
paboThI

Buabl KOHTpOJIS

IK3aMeH 1 27 1 27 - -
KonrtakTHas camoctosTenbHas pabora 0,3 0,3 -
CamMOCTOSITETLHO N3YyUYECHHE PA3IETIOB 1 26.7 1 26.7 - i
JUCITATLINHEL

Bua uToroBoro KOHTpoJIs: IK3aMeH 3auer

5.2 IncuunimHbl 4acTu, GopMHUPyeMoOil YHACTHUKAMHU 00pa30BaTeJIbHbIX OTHOIIEHU I
(o0s13aTe/IbHbIE BADUATHBHBIE TUCIHIIJIMHBI)

AHHOTauA padoyell MPOrpaMMbl JUCHUINJIMHBI
«OCHOBBI OMOXUMHH»

1. Heap aucuumiauHbl — (GOPMHUPOBAHHE y CTYICHTOB 0a30BBIX 3HAHUW MO OMOOPTaHUYECKOM
XUMHH, HEOOXOOUMBIX JIi M3YyYCHHS MEXaHU3MOB JEHCTBHUS OHMOJOTMYECKH AaKTHUBHBIX BEILECTB IS
pa3nuuHbIX chep MPUMEHEHMs, a TakKe s MOHMMaHUSl MPUHIUIOB OMOpAIMOHAIBLHOTO MOIXO0Ja K
CO3JIaHUIO HOBBIX COCIMHEHHA, UCIIOJIb3YEMbIX B 00JIACTH CPENICTB 3AIUTHI PACTCHUH.

2. B pe3yabTraTe u3ydyeHUs JUCHHUILIHHBI 00yYAI0IIUIACH T0JIKEH:

Obnadamye cleayOMUMU KOMIIETEHIIMAMHU U UHIMKATOPAMH UX JTOCTHUKECHUS:

YK-1.1; T1K-2.2; TIK-5.1.

3namey:

— OCHOBHBIE CTPYKTYPHBIE 3JEMEHTHl YIJIEBOJOB, HYKJIEHHOBBIX KHCIOT, O€IKOB U JApPYTUX
OMOMOJIEKYIT CI0KHOTO CTPOCHUS;

— TPUHIHNBI HEPMEHTATUBHOTO KaTaln3a U MHTMOMPOBaHUS (PEPMEHTOB;

— OCHOBHBIE METabOJIMYECKHE NYTH W MEXaHU3Mbl PETYSIIUA METa0OJIMYECKUX IMPOIIECCOB
MHOTOKJIETOYHBIX OPTaHU3MOB;

— OCHOBHBIE MEXaHHU3MbI OMOTpaHCchOpMAIH KCEHOOMOTHKOB;

Ymemy:

— aHAJU3MPOBaTh BO3MOXKHBIC OMOMHILIEHH B OpPraHHM3ME INPH BO3ACHCTBHM HAa HETO pa3IMYHBIX
KJIACCOB XMMHUYECKHUX COECTUHEHUII;

— pa3buparbcsi B META0OJMYECKUX CXEMaxX OpraHu3Ma, yMeThb MOJIEIUPOBATH OMOXUMHUYECKYIO
B3aMMOCBS3b MK Pa3IMUHBIMH METa0OIUTAMU;

— BBIIBIIATh (DYHKIIMOHAJIBHBIE TPYNIbI B COCTaBE HOBBIX COCAMHEHUH, KOTOpPHIE MOTYT
npeBpalarbcsi B TEMAaTOTOKCHMYHBIE M MYyTareHHble TPYINbl B pe3ylbTaTe OuoTpaHchopmanuu
MOHOOKCHUT€HA3aMH M JIPYTUMHU METa00INYEeCKIMH CUCTEMaMH;

Braoemy:
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— TEpMHUHOJIOTHEN B 00JIaCTH OMOXUMUHU M MOJIEKYJISIPHOM OMOJIOTHH;

METOJI0JIOTHEN OMOXMMHUYECKOT0 OIX0a K U3YUYEHUIO0 XUMHUH OMOJIOTHYECKU aKTUBHBIX BEIIECTB.

3. Kparkoe coaepkanue Q11 CHUNTIHHBI

Pazgen 1. CTpykTypHbBIE MOJIEKYJIbI OMOINOJIUMEPOB.

1.1. Beenenune. OnpezneneHrue OMOXMMHUU U €€ OCHOBHBIE pa3nenbl. CBsi3b OMOXMMHUU C JIPYTMMHU
HayKaMH, €€ pOJb U 3HA4YCHHE IJI1 M3YyUeHHUs NUCUUIUIMH, 3aBSI3aHHBIX C pa3pabOTKON U MPOU3BOACTBOM
OMOJIOTUYECKH aKTHBHBIX BEIIECTB U OMOMENUIMHCKHUX TpenaparoB. OCHOBHBIE BEXU B UCTOPUH PA3BUTHS
OMOJIOTMYECKOM XMMHUH. Y POBHH OpraHU3AIMH KHUBOW MaTepuu. BHOAIEMEHTHBIN U MOJIEKYJISIPHBIA YPOBHHU
opranuzanuu Ku3Hu. OOmMIA TUTaH M3y4YeHUs JUCUUIUIMHBL. YIOPOIIEHHas CXeMa OpraHu3aluu
METa0OJIMUECKUX MPOLECCOB M MOJXOMbI K ee u3ydyeHuto. Hexoropeie obume u crnenuduyeckre cBoiicTa
OMOMOJIEKYIT.

1.2. VYrneBonmbl. Monocaxapunbel. Omnpenenenue, oOmpe OCOOCHHOCTH W (YHKIIUH YIJIEBOJOB.
Knaccudukanust yrineBogoB. OrmnpeneneHrne W OCOOCHHOCTH CTPOCHHS MoHocaxapunoB. CrocoObl
U300pakeHHsI CTepeon30MepoB MoOHOcaxapuaoB. OOpa3oBaHHE NMKINYECKUX (OPM MOHOCAXapUaAOB H
sBiieHue MyTopoTauuu. CUHTETHYECKHE MOAXO0/bI K TTOTy4YEeHHI0 MOHOCAaXapHUI0B.

1.3. YrneBonsl. [Iu- u nmonmucaxapuabl. OcoOEHHOCTH CTpoeHus rimko3uaoB. Hanbonee 3HaunMeble
npupojHble aucaxapuabl. CUHTETHYECKHEe CHOocoObl ModydeHHs nucaxapuaoB. OCOOEHHOCTH CTPOCHHS U
BU/IBI TTONIMCaxapuaoB. Hanbosee 3HauMMbIe IPUPOAHBIC TIOTUCAXAPHUIBIL.

1.4. Jlumunbl U KJIeTOYHble MeMmOpaHbl. OmpeneneHue W OHOJOTHYECKHE (PYHKIIUW JIUITHJIOB.
OcoOenHocTu cTpoeHus U kinaccupukammst unuaoB. OCOOCHHOCTH CTPOCHHS M CBOMCTBA M OMOJIOTHYeCcKast
3HAYUMOCTD >KUPHBIX KHUCJIOT, BXOJSIIUX B COCTAaB JHMMHIOB. BiusiHue CTpyKTypbl U cOCTaBa *KUPHBIX Ha
CBOWCTBa TUMUAOB U MEMOpaH, MOCTPOSCHHBIX HA UX OCHOBE. XMMHUYECKUE CBOWCTBA TPUALIUITIUIICPUIOB.
Haubonee Baxkuble kiacchl nunuaoB CrnocoObl OpHEHTALMKM MOJIEKYN JIMIUAOB B BOJHOM pPAacTBODE.
KunkocTHO-MO3aW4Hass MOJETh CTPOCHHS KJIeTO4YHble MeMmOpanbl. @DyHkumm OuomemOpan. CocraB
ouonornueckux MeMOpad. [IpoHnIaeMoctTs MEMOpaH I MOJIEKYJ Pa3IUYHBIX TUIIOB. BUIbI MEMOpaHHOTO
TpaHCHoOpTa. AKTHBHBI MeMOpaHHBIH TpaHcmopT M MexaHuzM paboTsl Na/K-ATd-a3pl. MunemisapHsie
CTPYKTYpbl B opranusme. HeOnorenHble MULEIUISIPHBIE CTPYKTYPBI U UX NPUMEHEHHE B KAUeCTBE CHCTEM
JIOCTaBKM JIEKaPCTBEHHBIX CPEACTB. JIMIIOCOMBI: OCOOEHHOCTH CTPOCHMS, OOINas cxema MOJy4YeHHUS U
HaIpPaBJICHUS UCTIOJIb30BAaHUS B KaUECTBE CUCTEM JOCTaBKU JICKAPCTBEHHBIX CPEJICTB.

1.5. Hykneotuasl U HYKJIEHHOBBIE KUCIOTH. OCOOEHHOCTH CTPOEHUS HYKICOTHAOB. Tayromepus
A30THCHBIX OCHOBAaHUN HYKJIEOTHIOB. DYHKIMH HYKJIEOTHIOB W HYKJICHMHOBBIX KHUCIOT. Buasl u
OCOOCHHOCTH CTPOCHHUS HYKJICHHOBBIX KHUCIOT. [loBpexkIeHue CTPYKTyphl HYKJICHHOBBIX KHCIOT
¢usznueckuMu (pakTopamMu U XUMHYECKMMM MyTareHaMmu. TepamneBTHYecKHe CpeACTBa, OCHOBAHHBIE Ha
xumMuueckoM Boznericteuu Ha JJHK. uTepkansTopsl.

1.6. AMUHOKHCIIOTHI, enTuabl. OnpeneneHrne, 0COOEHHOCTH CTPOSHUS W OWoiIorndecKkue (PyHKIUU
aMuHOKHUCIOT. Homenknatrypa wu kimaccudukamuss amMuHOKHCIOT. (OCOOEHHOCTH  CTEPEOM30MEPHH
MPUPOIHBIX aMUHOKHUCIOT. [IpoTenHorenHble aMUHOKUCIOTHL. OCOOEHHOCTH CTpOEHHS M Ouonoruyeckas
pOIIb  Pa3sNUYHBIX TPYII MPOTCHHOTCHHBIX AMHHOKHUCIOT. DU3HKO-XMMHYECKHE CBOWCTBA MPUPOIHBIX
aMUHOKHUCIOT. OCOOEHHOCTH CTPOCHHS M OMONOrHuYeckas 3HAYUMOCTh mHenTtuaoB. CymMmapHBI 3apsij
nentuga. CBoicTBa MENTUAHON CBI3H.

1.7. benku. YpoBHH ¢opMupoBaHUsS CTPYKTypbl Oenka. I[lepBuunas cTpykTypa Oenka u ee
Ouonornyeckas 3HaA4UMOCTh. (OCOOEHHOCTH (OPMHPOBAHUS PpA3IUYHBIX THIIOB TPYKTYphl Oenka.
CTpyKTypHBIC THIBI OCIKOB. THITBI XUMHUYECKUX CBSI3€H MTPH (POPMUPOBAHUYU TPETUIHOW CTPYKTYPHI OEIKa.
Ocob6ennoctu ¢ongunara Oenkos. [locrrpancnsauuoHHsle mMoaudukanuu OenkoB. JleHaryparusi OelKOB.
YerBepTruHas cTpykTypa 0enka. Konpopmannonnas 1abmiibHOCTD OEIKOB.

1.8. ®epmenTsl. OnpeneneHre U OCHOBHBIC BEXH B UCTOPUH CTAHOBJICHUS M Pa3BUTHS YH3UMOJIOTHH.
OO6mee crpoeHne (HEpMEHTOB M THUITHl BCIIOMOTATENIBHBIX BEIIECTB, YYaCTBYIOIIMX B paboTe (EepMEHTOB.
OcobenHocTr GEepMEHTOB KakK KaTain3aropoB. OCHOBHBIC IPUHIIUIEI (DEPMEHTATUBHOTO KaTanu3a. Teopuun
y3HaBaHUsl ¢epMeHToM cybctpara. OOmue OCOOCHHOCTH W MEXaHW3Mbl PaOOTHl AaKTUBHBIX IIEHTPOB
¢depmentoB. Homenknatypa ¢epmentoB. Kiaccuduxanus depmentoB. KodepmeHTsl U mpocTeTndeckue
TpyNIbl HEKOTOPBHIX KiaccoB (epMeHTOB. OCHOBBI KHMHETHUKU (PEepMEHTATHBHBIX MPOLECCOB. MeToabl
perynsiiuu akTUBHOCTU epMeHTOB. IHruOupoBanue GpepMeHTOB. 3HAUCHUE YH3UMOJIOTUH JIJIS1 METUIIUHBI.

1.9. Buramunbl. OnpezeneHue BUTAMUHOB U OCHOBHBbIE OMOJIOTHUYECKHE MPHU3HAKU BUTAMHHOB U
BUTAMUHOIMOJO0HBIX BemiecTB. VICTOpUsT OTKpHITHS BUTAaMHUHOB. (OCHOBHBIE TPHUPOJHBIE HMCTOYHUKH

94



BUTaMUHOB JIJIsl OpraHu3Ma uenoBeka. Knaccudukanus BuTaMuHoB. JKHPOPACTBOPUMBI M BOJJOPACTBOPUMBIC
BUTaMUHBI, UX OMOXUMHUYECKHE PYHKIIMH U OHOJIOrHYecKast 3HAaUMMOCTh Ha OpraHM3MEHHOM YPOBHE.

Pa3nen 2. Meradomausm.

2.1. O6mre 3aKOHOMEPHOCTH META0OIUYECKUX TIporieccoB. OnpeeneHrne MeTadoau3mMa 1 OCHOBHBIC
3a/la4l, KOTOphIE OH pelaer Ha YypoBHE (YHKIIMOHMPOBAHUS BCErO OpraHu3Ma. B3anMoCBs3b
KaTaboMMYeCKuX W aHaboJmueckux mporeccoB. Ilmactudyeckuii m sHepreTudeckuii oOMeH. OCoOEHHOCTH
OpraHM3aIy, MPOTCKAHUS W PETYIANUA METa0OJMYEeCKHX MPOIeccoB. MakpoIpruueckue BelIecTBa.
CTpyKTypHBIE OCOOCHHOCTH, TPHUPOJA MaKpOIPruyHOCTH W poib ATd B 3HepreTnyeckoM OOMEHeE.
MexaHu3M TNPOTEKaHHWs] DHEPro3aBUCHMBIX OMOXMMHMYECKHX TMporeccoB mnpu ydactuu ATO.
BoccTranoBUTENbHBIN TOTEHIINAT KJICTKH.

2.2. Karabomusm yraeBogoB. OOmias cxema OuOTpaHCHOpMAIMK  YIIAEBOAOB IO  XOTY
NUIIEBAapUTENbHOrO TpakTa. OOmas cxemMa MeTaboJIMYecKUX MpeoOpa3oBaHMN TIIOKO3bL. MeTrabonusm
rMKOTeHa. [ mukonm3: o0mas Metabonudeckasl cxeMa, MeXaHHu3M paboThl HEKOTOPBIX (DEPMEHTHBIX CHUCTEM,
OCOOCHHOCTH TPOTEKAaHUS B a’pOOHBIX M aHAIPOOHBIX YCIOBHUSX B KIETKE. DHEPreTHUYECKUH BBIXOJ
rkomm3a.  OKucIuTeNnbHOe JekapOokcuimupoBanue mnupyBara. lluknm Kpebca. Amnarmuiepo3 u  ero
Omoyoruveckasi 3HaYUMOCTb.

2.3. Karabomu3m munuaoB. OOmiee mpeacraBieHre o Karabonm3Me IWmuaoB. Pacmierenue
TpuanuirniepuaoB. Katabonndeckuii myts riuuepuna. Katabonmsm KUpHBIX KUCIOT (OeTTa-oKHCIeHue):
0COOCHHOCTH MPOTEKaHUS U peryisuu. GakTopbl, HApYIIAIOUE HOPMAIbHYIO paboThl (PepMEHTATUBHBIX
CHUCTEM Ipoiiecca 6eTTa-OKUCICHUS.

2.4. Katabonu3M aMHHOKHUCIOT. KeTOHOBBIE Teja: 0COOEHHOCTH MeTabonu3Ma, OHoJIorHYecKast
3HAYMMOCTh M TIATOJIOTHYECKHE MPOSIBICHUS Ype3MepHON KoHIeHTpauu. O0IIas cxema U 3aKOHOMEPHOCTH
MPOTEKaHUs KaTaOOJUUYECKUX MPOLECCOB MPOTENHOTEHHBIX aMUHOKHUCIOT. [{ukin MoueBuHBL. OcoOeHHOCTH
JeTpajIallii YIISPOJTHOTO CKEIeTa HEKOTOPBIX MPOTECHHOTCHHBIX AMUHOKHUCIIOT.

2.5. OxucnurensHoe (dochopmimpoBanre. Jlokanuzamuss B KIETKE W OOIIHE 3aKOHOMEPHOCTH
MPOTEKAHUs TMPOIECcCa OKUCIUTENHLHOTO (ochopmnrpoBaHus. KOMIOHEHTHI MM MepeHoca SJIEKTPOHOB,
OCOOCHHOCTH HX CTpOCHMs, (DPYHKIMOHHUPOBAHUS M B3auMOCBSI3b. (COBpPEMEHHbIE TMpPEACTABICHUS O
(GYHKIIMOHUPOBAHUH CHCTEMbI OKHCIUTEIHHOTO (POoCcHOPHINPOBAHUS: OpTaHU3AIUS CYMEPKOMILICKCOB
3JIEKTPOH-TpaHCIIOPTHOU 1ernH. OcoOeHHOCTH cTpoeHus y GpyHKInoHupoBaHuss AT®-cunrtassl. Perynsmus
AKTUBHOCTH MPOTEKaHUsI OKUCIUTENbHOro (ochopunupoBanuss u cuntesa AT®D. I'mmosnepreruyeckue
coctosiHUS. Poib MUTOXOHIPHI B pEryasuuu TemmepaTypsl Teia. Pa3oOumrenu OKUCIUTEIBHOTO
dochoprmpoBanus. AKTUBHBIE (OPMBI KHCIOPO/ia U OMOIOTHYECKUE CUCTEMBI UX JIE3aKTUBAIIHH.

2.6. Anabomu3m yrieBonoB. OOmmiee mpeacTaBieHHE O aHaboiMueckux mporeccax. OcobeHHoCTH
MPOTEKAaHUs U PETYISAIMH TIIOKOHeoreHe3a. McxomHple MeTaOONMMTHI Aisi OMOCHHTE3a TIFOKO3bI. [luKi
Kopu. CunTe3 ri1toko3bl U3 NUpyBaTa: 0COOEHHOCTH MPOTEKAaHUs B CPABHEHUH B 0OpAaTHBIM KaTabOINYECKIX
MPOIIECCOB, MEXaHU3MBI PeATU3alMA HEKOTOPBIX CTaIui. DHEPreTHUeCKHii OalaHC TIIIOKOHEOTeHe3a.

2.7. buocunte3 nunuaoB. Hamnbonee 3HaunMMble TyTH aHA0OJIM3Ma JIMMHAOB. BHOCHMHTE3 >KUPHBIX
KHCIIOT: OCOOCHHOCTH CTpPOCHHs, (YHKIMOHHPOBAHUS W PETYIANUH pPabOThl COOTBETCTBYIOIIETO
(GepMEHTHOTO KOMIUIEKCa, XHUMHU3M MpOTEKalluXx Ha HeMm peakuuid. OCOOEHHOCTH CHHTE3a
JUTMHHOIIETIOYEYHBIX U HEHACHIIIICHHBIX KUPHBIX KUCIOT. CHHTE3 TPUAIMITIUIEPHHOB.

2.8. buocuHTe3 aMHUHOKHMCIOT W menTunoB. OOmmit 0030p Merabosm3ma azora. OOmias cxema
O6uocuHTe3a aMUHOKHUCIOT. OcOOEHHOCTH OMOCHHTE3a HEKOTOPBIX MPOTEHMHOTEHHBIX aMUHOKUCIOT. Obmue
3aKOHOMEPHOCTH OWOCHHTE3a NEeNTHI0B. bHOCHHTE3 NenTUIHBIX TOPMOHOB. bBHOCHHTE3 MHCYNIHHA.
BrocuHTe3 HU3KOMOJIEKYIISIPHBIX MENTHIO0B HA pUMepe OMOCHHTE3a IIyTaTHOHA.

2.9. buocunTez OenkoB. OOmiee mTpeacCTaBICHHE O OWMOCHMHTE3e OEJIKOB: OCHOBHBIC CTaAWH W
ydacTHUKH Tmporecca. ['eHermdeckuit koa. OCOOCHHOCTH TPOTEKAHUS CTaJAUHM TPAHCKPUIIIUHA TIPH
OouocuHTe3e OenkoB. Mexanusm oOpazoBanusi amuHoarm-TPHK, ocoGenHoctn pabotel  depmenTta
amuHoann-TPHK-cunteraszel. Ocobennoctu crpoeHus pudocoM. OcoOEHHOCTH MPOTEKAHHUS CTaIUH
TpaHCIAUUU Npu OrocuHTe3e Oenka. Lk amoHraum u GakTopsl, y4acTBYIOIIKE B €r0 MPOTEKaHUHU.

2.10. ®ortocunre3. OOmue OCOOCHHOCTH aHAOOIUYECKUX IMPOLECCOB Y (POTOCHHTE3UPYIOIIUX
Oopranu3MoB. B3anMocBsizb aBTOTPO(MHBIX U TeTepoTpoHBIX OpraHu3MoB. buonoruueckas poib
¢orocunTesa. Jlokanmzaums u oOmas cxema ¢orocunTe3a. OcobGeHHOCTH  (OTOPHU3UUECKOTO,
(bOTOXMMHUECKOT0 ¥ XUMu4eckoro 3tanos gorocunresa. Lukin KansBuHa.
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2.11. Merabonmu3m KceHoOMOTHKOB. OmpeneneHue KceHOOMOTHKOB. Ilytu moctymineHus u
BBIBEJICHHUS KCEHOOMOTHMKOB B OpraHW3Me JKMBOTHBIX. Kiaccudukamums kceHoOMoTHkoB. OO1iee
npencTaBieHue o ¢azax MeTaboIr3Ma KCEHOOMOTUKOB UX Onoxmmmuueckoe 3HaueHue. ®Paza [ merabonuzma
KCCHOOMOTHKOB. MexaHu3M THAPOKCIIMPOBAaHUS CcyOcTpata TIpH y4dacTuu IuTtoxpoma  P-450.
OxucnuTeNnbHbIe MPOIECChl ONMoCpenoBaHHbIe LUTOXpoMoM P450. Perynmsauus akTUBHOCTH (epMEHTHOM
cucteMbl mmToxpoma P450. T'mpponuthueckwe peaknuu B MeTa0oM3Me KCEHOOMOTHKOB. Peakmuu
BOCCTaHOBJICHHsI B MeTabonu3zMe kceHoOmotukoB. Paza Il merabommsma kceHOOMOTHKOB. KoHBIOTAIWs
POMEXKYTOUHBIX METa0OJIMTOB C OCTaTKaMu YriieBoAoB. Peakuuu cynbarupoBanus. Peakuun
alETWJIMPOBAHUS W METHIMPOBAaHUA B MeTabonu3Me KCeHOOMOTHKOB. KoHBIOTalMsS MPOMEXYTOUHBIX

MeTabOoJIMTOB C aAMHHOKHCTIOTaMU. PoJlb TiTyTaTHoOHa B METa0OIM3Me KCEHOOMOTHKOB.

4. O06beM yueOHOM JUCUUIJIMHBI

. O0BbeM TUCHHUIITTHHBI
Bup yuyeoHoii padoThi 3F Axax u. | Actp.a.
O01mas TPy10eMKOCTh TUCHHUILIHHBI 5 180 135
KonTakTHas padora — ayIMTOPHBbIE 3aHATHS: 2,22 80 60
Jlexun 1,33 48 36
[TpakTuueckue 3aHATHS 0,88 32 24
CamocrosiTesbHasi padora 2,78 100 75
KoHnrtakTHas camoctosTenbHas pabora 0,4 0,3
2,78

CaMocCTOsITENIbHOE U3YUYEHHE PA3AEIOB IUCHUIIIMHBI 99,6 74,7
Bua uTOoroBoro KOHTpoJIsi: 3adeT ¢ OLEHKOM

AHHOTaUUs padoyeil NPOrpaMmMbl JUCUUIIIIMHBI
«JIabopaTopHbIil NPAKTHKYM 110 OPraHUYeCKOi XUMHI»

1 Ieap AMCHUIVIMHBI — TPUOOPETEHHE CTYJACHTAaMH OCHOBHBIX 3HAaHMA W HaBBIKOB IS
OCYIIIECTBIICHUS] CHHTE3a OPraHNYECKUX BEIECTB.

2 B pe3yabTaTe H3y4eHHUs1 AMCHUILINHBI 00YYAIOLIUICS 10JIKEeH:

Obaaoams ceayomUMU KOMIOETCHIIMSIMU U UHAUKATOPAMH UX JOCTHUKECHUS:

VK-1.1; YK-1.4; VK-1.5.

3namo:

— TEXHUKY 0€301TacCHOCTH B 1ab0OpaTOpHUU OPTraHUYECKON XUMUH;

— MPUHIUIBI 6€30M1aCHOT0 0OpaIeHHs C OPraHMYECKUMH COETUHEHUSIMU;

— METOJIbI M BUJIbI XpOMaTorpaduu JijIsl ONpeieJIeHHs COCTaBa peaKlIHOHHON CMECH;

— TEOPETUYECKHE OCHOBBI CHOCOOOB BBIJICJICHUS, OUYUCTKH U HUIACHTU(PUKAMH OPraHUYECKUX
BEIIIECTB;

— JKCIIEpUMEHTANIbHbIE METO/IbI MPOBEACHUSI OPraHUYECKUX PEAKIIN, TPOTEKAIOUINX M0 Pa3IUYHbIM
MeXaHU3Maw;

— OCHOBHBIE O0IIIME METOIUKN B3aUMHOM TpaHc(OopMaIiy KJIaCCOB OPraHMUECKUX COCTUHEHUH.

Ymems:

— MPUMEHATh TEOPETUYECKUE 3HAHUS U HKCIEPUMEHTAIbHbIE METO/bI UCCIEIOBAHUSI OPraHUYECKOM
XUMHU TPU PEIeHUH NPOo(hecCHOHANBHBIX 33/1a4;

— chopmynupoBaTh mpobreMy U OOOCHOBATH BBIOOp MPHOOPOB M IKCIEPUMEHTAIBHBIX METOJIOB
MCCJIEIOBAHMS], TIOCTABUTDH LIETU U 3a/1a4l U HAMETUTH IYTH UX JOCTUKECHHUS;

— CHHTE3UpOBATh COEIUHEHUS O MPEATI0KEHHOM METOIHKE;

— MIPOBECTH BBIACICHUE U OYMCTKY CHHTE3MPOBAHHBIX BEIIECTB HA OCHOBE TEOPETUUECKUX 3HAHHM
110 OPraHNYECKON XUMHUH;

— BBIOMPATh PALIMOHANIBHBIN CITOCOO BBIJICICHUS U OYUCTKU OPTraHUYECKOTO COCIMHEHMS;

— MPECTaBIATh JaHHbIE TAOOPATOPHOIO UCCIIEOBAHUS B BUIE IPAaMOTHO OOPMIIEHHBIX METOJIUK;

— IPOBOJUTH AHAIW3 M KPUTHUECKH OLEHUBATh IIOJIyY€HHbIE OSKCIEpPUMEHTAlbHbIE JTaHHbIE,
000011aTh 1 Jes1aTh 000CHOBAaHHBIE BHIBOJIBI HA 0a3€ MPOBEIEHHBIX ONBITOB;

— BbIOpaTh coco0 HIeHTH(UKALIMN OPTaHMYECKOTO COCMHEHUSI.
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Braoemy:

— KOMIIJIEKCOM COBPEMEHHBIX SKCIIEPUMEHTAIBHBIX METOJI0B OPraHMYECKOW XUMHUU Ul PELICHUS
KOHKPETHBIX MCCIIeI0BATEIbCKUX 3a/1aY;

— JKCIIEpUMEHTAILHBIMU METO/IaMU MTPOBEICHUSI OPTaHUYECKUX CUHTE30B.

— OCHOBHBIMHU METOJaMH UJIEHTU(UKALNN OPTAaHUYECKUX COSAMHEHUM

— npuemMamMu 00pabOTKH U BbIIETICHHUS CHHTE3UPOBAaHHBIX BEILIECTB;

3HAHUSAMHM OCHOBHBIX 3aKOHOB OpPraHMYECKONM XMMHMM JJIsl COJEp’KaTelIbHOW MHTEpIpETalU
MOJIyYEHHBIX IKCIIEPUMEHTAIbHBIX PE3yJIbTAaTOB.

3 KpaTkoe coaep:kanue IUCHUNIHHBI

Paszoen 1. «llpasuna u memoowvl pabomsi 6 1a60pamopuy OpeaHU4ecKoU XUMUUY

1.1 [TpaBuia Ge3omacHON pabOTHI B 1aOOPATOPUU OPraHUUECKOW XUMUHU

besomnacHbie mpuemsl U paBuia paboThl B 1a00paTOpUH OPraHNYEeCKON XUMHUU.

1.2 Metozas! paboTsl B 1aOOPaTOPUN OPraHMYECKON XUMUHU

O6mme Meroasl pabOThl B J1abopatopuu oOpraHudeckor xumuu. HarpeBanme. OxiaxkaeHue.
IIepememuBanue.

1.3 JlaGoparopnas nocyzaa, 000pyaoBaHUE U TPUOOPHI

[Tocyna, Hanbonee yacTo nmpuMeHsiemas B aboparopuu. [Ipubopsl A onpeaeneHus TeMIepaTypsl
maBieHus. Becel. Tepmomerp. Potopusriil nucmapurens. Pedpaktomerp.

Pa3zoen 2. «Memoovl udenmughuxayuu, ouucmru u vbl0eeHUss OPSAHUYECKUX COCOUHEHULL)

1.1 Xpomarorpadus

WnenTudukaniss OpraHn4eckux BELIECTB MOCPEICTBOM pa3iMyHBbIX BUIOB XpomaTtorpapuu (TCX,
xpomarorpadguss Ha Oymare, uoHooOMeHHas xpomatorpadus, BIXKX). Ilpumenenne TCX s
UJICHTU(PUKAIIMA OPraHMYECKUX COCAMHEHHH. AJCOpPOEHTH M 3JI0eHTHI, ucnoibzyemblie B TCX. Bribop
amoeHnTa. O0Hapyxenue BemecTB. OOHapykeHne BemecTB. Koaddumment yaepkuanus. KoaddumumeHT
pacnpenenenus. Pabora ¢ kanuiuisipamu.

1.2 MeTo/1bl OUMCTKH KUAKUX BelecTB. [leperonka

OKCTpakuus, A1 W3BJICUCHUsl (BBIACICHHUS) OPTraHUYECKOro BEUIECTBA M3 BOJBI. DKCTpakLUs C
MIOMOUIBIO ACITUTEILHON BOPOHKH. BhICymMBanue 3KCTpakToB ocymutTeneM. [leperonka. Buabl neperonku
(ppakmonHa, BakyymMHasi, IEperoHKa ¢ mapom, npu arMochepHOM AaBlIeHUH). BricymBanue KUAKOCTEH.
Ocymurenu. Omnpenenenue TeMmmepaTtypbl KuneHuss M koddduuuenta npenomieHus. DpakinuoHHAS
neperonka. Pa6ora ¢ ¢punbprpoBanbHOil Oymaroit. OTroHKa pacTBOPHUTEIISL.

1.3 Mertoibl OUMCTKH TBEPABIX BemiecTB. [lepekpucraniuzanus

Metoabl OYMCTKH TBEpAbIX BemlecTB. Bosronka (cyOmumarusi). Temmeparypa BO3TOHKH H
TeMIeparypa IUIaBJIEHUs, BO3TOHsoIerocs Bemecta. IlpubGop ams Bosronku. Ilepeocaxnenue.
[epexpucrannuzanus. Otanel nepekpucraumzanuu. [lonbop pactBopurens. HacelmeHHBIH pacTBOp.
['opsiuee puibTpoBanue, BakyymHas ¢uiabTpauusa. OnpeneneHue TeMiieparypsl IiiaBieHus. Temmneparypa
IUIaBJICHUS CMEIIaHHOM MPOOHI.

Pazoen 3. «Cunmes opeanuueckux coeounenuii»

3.1 Cunressl

[enu u 3a1a4n SKCIIEPUMEHTa B OPraHUYECKOM CHUHTe3€e. TeopeTndeckue OCHOBHI mpolecca. Boibop
ycnoBuil peaknuu. Pacuer cuuTe3a. OOmme mnpaBuia MOATOTOBKM M IPOBEACHUS CHHTE3a. TexXHUKa
6e3onacHoctu. [lpubop mns mpomeneHusi cunre3a. IIpoBenenue ombiTa. KOHTpOOR 32 XOAOM peakiluu.
Beigenenue, ouncrtka M aHanu3 npoaykra. CHHTE3bl BELIECTB pPA3IMUHBIX KJIACCOB OPTraHUYECKUX
coequHeHui. [IpoBeneHne 3KCrepUMEHTAIbHBIX METOJIOB UCCIIECIOBAHUS PEAKIUI.

[IpoBenenue peakuui, MPOTEKAOLIUX 110 MEXaHU3MaM:

- HyKJ1€0()UIIbHOTO 3aMEIIEeHUs — CHHTE3 raJIOr€HaIKaHOB;

- HYKJICO(WIBHOTO MPUCOCTUHEHUS — CHUHTE3 CIOXHBIX 3(UPOB KapOOHOBBIX KHCIOT, aMHUI0OB
KapOOHOBBIX KUCIIOT, a30TCOAEPKALIUX aJIbJAECTUIOB U KETOHOB;

- ANIEKTPO(UIBHOTO 3aMEIICHUsI B apOMAaTHYECKOM Psly — pEaKkIMH HUTPOBAHUSA, OPOMUPOBAHMS,
CyNnb(pUPOBAHUS;

- peakuuii AMa30TUPOBAHUS U A30COUETAHMS;

- peakIuii OKuCIeHUs (CMHTE3 aneToHa, 1,4-0eH30XnHOHA, OCH30MHOM KUCIIOTHI) U BOCCTAHOBJICHUS.
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4 O0bem yueOHOH TMCUMIIHHBI.

Bua yueBHoii padoTbr O0bem 1M CUMIIIMHBI
3E Akan. 4. | AcTp.u.

OO0masi TPy10€eMKOCTh 1M CHUTITHHBI 5 180 135
KonTakTHasi padoTa — ayIMTOPHbIE 3aHATHS: 1,78 64 48
Jlabopartopusie pabots (JIP) 1,78 64 48
CamocrosiTesbHasi padoTa 3,22 116 87
KoHnrtakTHas camocTosTenbHas pabora 322 0,2 0,15
CaMocCTOsITENIbHOE N3YUYEHHE PA3AEIOB IUCHUIIIMHBI ' 115,8 86,85
Bug uTOroBoro KOHTpoJIs: 3auér

AHHOTaUUs padoyeil NPOrpaMmMbl JUCUUIIIMHBI
«IIpoekTHpOBaHMeE MPOLECCOB U ANNAPATOB XUMHYECKOH TEXHOJIOTHI»

1. Heap AMCHMIUIMHBI - CYIIECTBEHHO pACHIUPHUTH, CHCTEMAaTHU3WPOBATh M HCIOIB30BaTh Ha
IpPAaKTUKE 3HAHUW OCHOB THAPABIMYECKHUX, TEIJIOBBIX M MacCOOOMEHHBIX MPOILECCOB XHWMHUYECKOM
TEXHOJIOTHH, TIO3BOJISIONIUX BBITYCKHUKAM OCYIIECTBIISATh HAYYHO- MCCIIEIOBATEIBCKYIO M MPAKTHYECKYIO
paboTy Ha PEANPUATHSIX.

2. B pe3yabTaTe U3y4eHus: AUCHUILIMHBI 00yYAKOIIUIICA TOTKEH:

Ob6nanarh ciaenyoIMMH YHUBEPCATbHBIMA KOMITETEHIIUSIMU M MHIUKATOPAMHU UX JOCTHKEHHUS:

YK-2.1, YK-2.2, YK-2.3, YK-2.5, YK-2.6, YK-2.7, YK-2.8, YK-2.10, YK-4.2, [IK-1.1, T1K-2.3;

3namo:

- METO/IbI pacyeTa TeIIo- U MaCCOOOMEHHBIX alIaparos;

- OCHOBHBIE TIPUHIIUIIBI OPTraHU3AIUHU TPOIIECCOB XMMHUECKON TEXHOJIOTHH;

- TUTIOBBIE MTPOLIECCHI XUMUUECKON TEXHOJIOTUH, COOTBETCTBYIOIIUE alapaThl U METO/IbI UX pacyera;

- METOJBI COCTABJIECHUS TEXHOJIOIMYECKUX CXEM C HAHECEHUEM BCEX aIlliaparos.
Yumems:

- COCTABJIATh MAaTCPUAJIbHLIC U TCIIJIOBLIC 6aJIaHCBI JJI1 CUCTEM I'a3-KUAKOCTD,
- pacCUMTHIBATh MapaMeTPhl TEIIO- U MaCCOOOMEHHOTO 000PYIOBaHUS H HACOCOB;

- moaOupaTh craHIapTHOE 000PYAOBaHKE, UCTIOIL3YEMOE B XHMHUECKOMN MPOMBIITUICHHOCTH.
Braoems

- METOJI0JIOTHEel pacuyeTa OCHOBHBIX MTapaMeTPOB THAPOMEXAaHUUECKUX, TEIUIOBBIX M MaCCOOOMEHHBIX
IIPOLIECCOB;

- OCHOBaMH IPaBUIILHOTO MOA00pa TEIJIO0 K MaCCOOOMEHHOTO 000PYA0BaHUS;

- METOJaMH COCTaBJICHUS TEXHOJOTMYECKHX CXeM U TIpadUyecKoro M300paxXeHHsi OCHOBHOTO
000pyI0BaHUSI.
3. Kpartkoe cogep:xanue JUCUMIJIMHBI.

Benenne. ®U3UKO-XUMUYECKIE OCHOBBI 1 OCOOCHHOCTH YCIIOBUH MPOBEACHUS Mpoliecca
paseneHus KUIKUX TOMOTeHHBIX cMeced pekTudukanuein. Onucanue MPUHIUITHAIBHONW CXEMBI
PEKTHU(PHUKAIIMOHHON YCTAaHOBKU HETIPEPHIBHOTO JieiicTBusA. CpaBHEHUE U 001aCTH IPUMEHEHHUS HACA0YHBIX
Y TapesibyaThiX KOJOHH. [locTpoeHre paBHOBECHOW JIMHUK HAa OCHOBE MOJYYE€HHBIX NHAUBUAYATbHBIX
3aJJaHuH.

Pazgen 1. Pacuér pektrdukanmoHHONW KOJOHHBI.

1.1._Pacuér Hacao4HOI PEeKTU(PHUKAIIMOHHON KOJOHHBI HEMPEPHIBHOTO AEHCTBUA (7151 Tpex
pa3MepoB HACAIKH).

MarepuanbHblii  OanmaHc KOJOHHBL. Pacu€r MuHUManpHOro U pabodero ¢uerMoBOro 4mcia.
[Toctpoenne pabGoumx mauHUN. Pacuér ckopocTw mapoB W auamerpa KOJIOHHBI. OTmpeneneHue BBICOTHI
HAaCaJ KU M0 MOAM(HUIMPOBAHHOMY YPaBHEHHUIO Maccoorepenaun. OnpezaeneHne oOIEero 4nucia U BHICOTHI
eauHUL epeHoca. Pacuér ruipaBnnyeckoro CONpOTUBIICHUS HACAIKH.

1.2. Pacuér TapenpuaToil peKTH(PHUKALMOHHON KOJOHHBI HETIPEPHIBHOTO JICHCTBHUS.

[IpenBapuTenbHbIii BEIOOpP Tapelok. MaTepualbHbI OallaHC KOJOHHBL. Pacdér MHUHMMAaNbHOTO U
pabouero ¢ermoBoro uncia. Pacuer ckopoctu nmapoB u quamerpa KojoHHBL [locTpoenne pabounx JTUHHIA.
Omnpenenenne BBICOTHI CBETIOTO CJOS XUAKOCTH Ha Tapelike M IMapocojaep)kaHus 0apOOTa)KHOTO CIOS.
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Pacuér koaddunmentoB maccoornepenayn, o0IEro ynciaa equHuI nepeHoca, 3gpdexrusnoctu mo Mapdpu.
Pacuér BwIcOTHI KOJIOHHBI Ha ocHOBe KIIJ[ mo Mbapdpu ¢ mocTpoeHHeM KHHETHYECKOW TUHUHU. Pacuér
TUIPABINYECKOTO COMPOTHUBIICHHUS KOJIOHHBI.

1.3. CpaBHEHME JaHHBIX pacueTa HACaJOYHOU U Tapesib4aToi KOJIoHH. COoMocTaBIeHUE JaHHBIX,
MOJTyYEHHBIX IO MTPOrpaMMaM KOMIBIOTEPHBIX U PYYHBIX pacuéToB. BHIOOP KOJTOHHEI.

Pazgen 2. Pacuér u BEIOOp TEMI00OMEHHUKOB.

Pacuér u BEI0Op TEmI000MEHHUKOB IO 00IIEH cXeMe: -pacyeT TEIUIOBOM HArpy3KH; - ONpeeIICHNe
TEIUIOBOTO peXUMa U CpeHEN JBUKYIIEH CUJIbL; - MPUOIMKEHHAs oleHKa KO (HUIIMEHTOB TEII00TAauH,
Kod¢duImeHTa Tersonepenadn, moBepxHocTu Fop; - BEIOOP THIIA 1 HOPMATM30BaHHOTO BaprUaHTa
KOHCTPYKIIUU; -OIPEIeTICHUE MapaMeTPOB KOHCTPYKITHH (HAIIPUMeEp, 7Sl KOKYXOTPYOHOTO
TerI000MEHHHUKA: YiClia TpyO U 4Kciia XOA0B, AMaMeTpa TpyO, 1uaMeTpa KOxkKyxa, IOBEPXHOCTH
TETMI000OMEHHUKA Fuopy U JIp.); - cOmocTaBIeHre OpUEHTUPOBOUHON Fop M Fuopy; - COMOCTaBIIEHNE TAHHBIX,
MOJIyYEHHBIX IO MPOrpaMMaM KOMIBIOTEPHBIX U PYYHBIX PACUETOB; -TUAPABINYECKUI pacyeT; - BEIOOp
ONTUMAJFHOTO BapUaHTa TEIJIO0OMEHHHKA.

2.1. Pacu€T KoxKyxX0oTpyO4aToro ucrapuTes.

2.2. Pacuér xoHaeHcaTopa (KOXKyX0oTpyO4aToro WiH IIacTUHYATOrO).

2.3. Pacuér monmorpeBarens (KOXyX0TpyO4aToro Wiv MmiaacTHHYATOTO).

2.4. Pacuér XOJNOAWIBHUKOB JUCTHIUIATa M KyOOBOTO OCTaTtka (KOXyXOTpyOuaThIX WM
MJIaCTUHYATHIX ).

Paznen 3. 'mapoaunaMuyeckue pacyEThl.

3.1 Pacu€r rumpaBiIn4ecKoro COmpoTUBIICHUS TPYyOOITPOBOIOB

3.2. PacuéT onTUMaIbHBIX AUAMETPOB TPYOOIIPOBOJIOB

3.3. Pacuét u moabop HAcOoCOB

Paznen 4. I'paduueckoe oopmienue.

TexHnonoruueckas cxema. PekTudukanonHas KOJIOHHA ONPEIeICHHOr0 TUIIA C H300paKeHUEM
JeTanell KOHTAKTHBIX 3JIEMEHTOB, PACCYMTAHHBIX B pazzene 1.

4. O0beM y4eOHOI JUCUMIIJIMHBI.

O0BbeM THCIHHUIIIHHBI
Bup yueOHoii padoTnbl
3F Axkan. | Actp.
q, q,

O01mas Tpy10eMKOCTb TUCHUILIHHBI 2 7 54
KonrakTHas padora — ay1uTOPHbIE 3AHATHA: 0,44 16 12
[Tpaktrueckue 3anstus (113) 0,44 16 12
CamocrosiTesbHasi padoTa 1,56 56 42
KonTakTHas camocrositenbHas paboTa 0.4 0,3

1,56
CamMOCTOSITETbHOE U3YUYEHUE PA3/ICNIOB TUCIIUIIIINHBI 55,6 41,7
Bua uTOroBoro KOHTpoJIf: KypcoBoii npoekT

AHHOTaNuA padoyeil MPOrpaMMbl JUCHUIJIMHBI
«MaTtepuaJioBeeHue JJsl TEXHOJIOTUH OMOJOTHYECKH AKTUBHBIX BelIECTB»

1. IeJb AUCHUTIUHBI — TIPUOOPETEHHE CTYICHTAMHU 3HAHUN, HEOOXOJUMBIX JJIsI CAMOCTOSTEILHOTO
pelIeHHs BOMPOCOB, CBSI3aHHBIX C BBIOOPOM MaTepHaioB O0OPYIOBaHUS MPOMBIIUICHHBIX MPOU3BOJICTB
OMOJOTUYECKH aKTHBHBIX BEIIECTB, OMOMEIUIIMHCKIX MAaTEPUAJIOB U JIEKAPCTBEHHBIX MPEMapaToB.

2. B pe3yabTrare u3ydyeHUus QJUCHHUILIHHBI 00yYAIOIIUICA T0JIKEH:

Obaaoamse CeqyOMUMA KOMIETSHIIMSIMA U WHIUKATOPAMH HX JOCTUKCHUS:

YK-2.2; VK-2.4; YK-2.10; I1K-2.1; TIK-2.2; TIK-2.3.

3nams:

- KJIaccH(UKAIMIO, CTPYKTYPY, COCTaB M CBOMCTBAa MaTepHUalOB, UCIOJIb3YEMbIX, B YACTHOCTH, B
TEXHOJIOTHSX CHHTETHYECKUX OMOJIOrMYECKH aKTUBHBIX BELIECTB, XUMHUKO-(hapMalieBTUUECKUX MPEernapaToB
U KOCMETUYECKHUX CPEJICTB;

- MapKUpOBKY MaTepHallOoB, HCIOJb3yEeMbIX, B YaCTHOCTH, B TEXHOJOTHSIX CHHTETUYECKUX
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OMOJIOTUYECKH aKTUBHBIX BEIIECTB, XUMUKO-(PapMaIeBTUIECKUX MPEnapaToB U KOCMETHUECKHUX CPEICTB, O
POCCHUIICKHM CTaHJapTaM;

- OCHOBHBIC KOHCTPYKIIMOHHBIE W (DYHKIMOHAIBLHBIE MaTepUalbl, TPUMEHSIEMBIE B XUMHUYECKOU
TEXHOJIOTHUH U XMMHUYECKOM anmapaToCTPOECHUU;

Ymemns:

- palMoHaJIbHO MOA00paTh KOHCTPYKIIMOHHBIM MaTepHan A XUMUKO-TEXHOJIOTMYECKOTo Mpoliecca
(peakTopa, anmapaTa, MAllIMHBI) C YYETOM METOJIOB 3alUTHI OT BO3MOXKHOTO BO3/ICHCTBUS TEXHOJIOTHIECKON
Cpelbl;

Braoemy:

- METOJaMH OIpEACIICHUs] CBOMCTB MATE€pUaJIOB, HCIOJIb3YEMbIX, B YaCTHOCTHU, B TEXHOJOTHUAX
CUHTETHUYECKUX OWOJIOTMYECKHM AaKTHUBHBIX BEIIECTB, XHWMHUKO-(hapMaleBTUYECKUX IMpenapaToB U
KOCMETUYECKHUX CPEICTB;

- JAHHBIMU JUTS TIPUHSITHS KOHKPETHBIX TEXHUYECKHX DPEIICHUH Mpu pa3paOdO0TKe U IKCILUTyaTalHH
000py/I0BaHUsl TPOMBILIUICHHBIX MPOU3BOJACTB OWOJIOTMYECKH AaKTUBHBIX BEIIECTB, OMOMEAMIIMHCKUX
MaTepuasoB U JEKapCTBEHHBIX MPEMapaToB ¢ TOUYKU 3PEHUSI TEXHUKO-OKOHOMUYECKON 3 (HEKTUBHOCTH.

3. KpaTkoe coaep:kanue THCHUTIIAHBI

Paznen 1. BBenenue. @u3NKO-XMMHYECKHE OCHOBbI MATEPHUAJIOBEIeHUS

MarepuanoBeeHue Kak Hayka: I[eNH, 3aJayd W 3HaueHue aucuuruimabl. OOmme TpeOoBaHUS,
npeIbsABIseMble K MaTeprallaM B 3aBUCUMOCTH OT YCJIOBUM HCIOJIb30BaHUS WM dKCIUTyaTtanuu. Pazputue
HAyKH O Marepuanax. Poiab pycCKHX yYeHBIX B pa3BUTHHM HayKH. JIOCTHXKEHHS B 0OJIACTH CO3[aHUS HOBBIX
MaTepuaioB, TEXHUKO-3KOHOMHYECKas 3(PPEKTUBHOCTh UX MPUMEHEHHs. 3HaUeHHE MaTePHalIOB B Pa3BUTHU
XUMHKO-TEXHOJIOTMYECKHX MPOILIECCOB U 00ECTIEYeHNN X 0€30IacCHOCTH.

OCHOBHBIE TOHSTUA O CTPOCHHHM, CTPYKTYpE W CBOMCTBaX MaTepuasioB. MeTonbl H3y4YEHHUs
CTPYKTYpPBI U CBOMCTB MaTEpHUAJIOB.

Crpoenune matepuanoB. OCHOBHbIE THUIIBI KPUCTAJUIMUECKUX penieTok. Kimaccudukanus KpucTamioB
M0 THUIIAaM CBS3U. AHH30TPOMHS CBOWCTB KpuCTaIoB. CTpoeHHE peanbHBIX KpHCTALIOB. JledekTs
pealbHBIX KPHUCTAIUIOB M MX BIMSHUE HA CBOMCTBA METAUIOB M CIUIaBOB. (CBOMCTBAa JUCIOKALUU.
JlmarpamMma  «IUTIOTHOCTH  J€()EKTOB-IPOYHOCTHY».  Kpucrtamnmsamuss  METAJIOB U CIUJIABOB.
CamonpousBosbHas kpucramimianus. He camompousBoipHas KpucTauidzanus. AMop(dHbIE MaTepHabl.
AnIoTponuYecKue MpeBpalleHusi METaJLJIOB.

CroiictBa MarepuanoB. Ilokazarenu cBoiictB. Kiaccudukanus cBoicTB. MexaHu4eckue,
dusznyecKkrue, XUMUYECKUE, SKCILTyaTAl[MOHHBIE M TEXHOJOTHYECKHe CBONCTBa marepuasioB. [lokazartenu
MEXaHUYECKUX CBOMCTB, OMpe/eNseMble MPU CTaTUYECKUX HCIBITAHUAX Ha pacTskeHue u u3rud. Metossl
ompeneseHuss TBEpAOCTH MarepuanoB. llokazarenn MeXaHMYECKUX CBOMCTB, ONpeleIsieMble MpH
JTUHAMUYECKHUX U [UKIMYECKUX UCTIBITAaHUSIX.

OcHOBBI TeOpHH CIUIABOB. JlMarpaMMbl COCTOSIHUA CIIaBOB. TepMuUHBI U onpeaeneHus. JluarpaMMbl
— «COCTaB-CBOMCTBO». Pa3z0BbI COCTaB CIJIABOB. 3aBUCUMOCTb MEXIY CBOWCTBaMHU CIUJIaBOB U THUIIOM
nuarpammsl coctosinus. [Ipasuno H.C. Kypnakosa.

Pazgen 2. Merajuinyeckue MaTepualibl.

Kene3o u crnnaBel Ha ero ocHoBe. Cranu M 4yryHsl. JKenesoyrinepoauctsie cruiaBbl. CTPYKTYpbl
CIUIaBOB XeJle30-yriepoa. JuarpaMMbl cOCTOSIHUS Kenne30-1eMeHTUT. KoMnoHeHTsl, (a3bl U CTpyKTypHBIE
COCTaBIISIFOLIUE CTAJICH U OENIBIX YYT'yHOB.

KoHcTpyKLIMOHHBIE METalNIM4EeCKHe MaTepualibl. YTJIEPOJIUCThIE W JIETUPOBAHHBIE  CTAaJH.
Knaccudukanus craneid, ompeneneHue MOHATHS KadecTBa cTaid (TpeOoBaHHMsS K KadecTBY). BiusHue
yriaepoja U MOCTOSHHBIX (TEXHOJIOTMYECKUX) MpUMecel Ha KaueCTBO CTajd, METO/bI YIYYIlIeHUsI KadecTBa
cTany (MOBBIICHUE €€ KOHCTPYKIIMOHHOW MPOYHOCTH). BiHsHHE JIETHPYIOIIMX 3JEMEHTOB Ha CBOWCTBA
ctanu. KoncTpykuuonnslie ctanud. MHcTpymeHTanbHble cranu. Kiaccudukanus yriepoaucTeix U
JIETUPOBAaHHBIX cTayiell. MapkupoBka craneid UyryHsl u TBepable ciuiaBbl. CBOICTBA M Ha3HAUYEHUE UyTyHa.
[Tpouecc rpadutuzauuu. YyryHsl cepble, Oenble, KOBKHE, BBICOKONPOYHBIE, HMX CBOMCTBa, 00JaCTh
MPUMEHEHHUS, MAPKUPOBKA.

Tepmuueckass o6padoTka. Teopuss u mpakTUKa TEPMUUYECKONH U XHUMHKO-TEPMUUYECKOU 0O0pabOTKH
METaJIOB U ciuiaBoB. [Ipupoja, MeXaHu3M M YCJIOBHS MPOTEKAHUS CTPYKTYPHBIX IMPEBPAILIEHUM B CTaJH.
Bunbr Tepmuueckoii 06pabotku ctanm: omkur I u Il ponma, mogHBIN ¥ HEMOTHBIM OT)KHUT, HOpMaTU3aIIHs,
3aKajKa, OTIMYCK. 3aKaJuBaeMOCTh M TMPOKAIMBAEMOCTh CTalleil. BiumsHue Tepmudeckoil oOpabOTKH Ha
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MEXaHUYECKUEe CBOWCTBA cTanu. OU3NYECKHUE OCHOBBI XMMHUKO-TepMHUYecKoi o0pabotku. JuddysnonHoe
HACBILICHHE TMOBEPXHOCTH CTadd HeMmeTaulaMd. BuIbl U crmocoObl 1ieMeHTanuu. A30THUPOBAHHME CTaJH.
Huddysznonnas merammzanus. IoHHas XUMUKO-TepMudeckas 00padoTka.

[{BeTHBIE MeTaIbl U CIUIaBbl Ha MX OocHOBe. OOmIas XapakTepUCTUKA U KJIAaCCHU(PUKALUs MEIHBIX
crutaBoB. JlatyHu, OpOH3bI, MEIHO-HUKENEeBbIe CIUIaBbl. OOIIasi XapaKTepUCTUKA AIFOMHUHHUEBBIX CIUIABOB.
Jledpopmupyemble aqlOMUHUEBBIE CILIABbl, JUTEHHbIC allOMMHHMEBbIE CIUIaBbl. OOmIas XapakTepHUCTUKa
MarHueBBIX CIUTaBOB. [ledopMupyeMble MarHueBble CIUIaBbl. JIUTEiHBIE MarHueBble CIUIAaBBL. TUTaH U
CIUIaBbl HAa OCHOBE TWUTaHA. BiMsHWE NErvpyroIUX 3JIEMEHTOB Ha CTPYKTYypy M CBOMCTBAa THUTAaHOBBIX
CIUIaBOB. bepuiuinii U CIijIaBbl Ha €ro OCHOBE. TyroIIaBKMe METAJLIbI U CIIABBl HA UX OCHOBE.

[TopouikoBble METAITMUECKUE MaTepuabl. MaTtepraibl ¢ 0COOBIMU 3JEKTPUUECKUMHU CBOHCTBAMH.

Paznen 3. OcHOBBI KOPPO3UM MeTAJIOB. [IpHHUMIIBI U METOBI 32U THI OT KOPPO3UM.

OcHOBHBIE IPUYHHBI KOppo3uu MetawioB. [Tokazarenu xoppo3un. Krnaccudukanus Koppo3HOHHBIX
npoueccoB. Xumuyeckass koppos3us. ['azoBas koppos3us. Kopposusi B KHAKOCTIAX — HE SJIEKTPOJUTAX.
OnekTpoxumuueckass koppos3us. Kunermka snekrpoxumumdeckoid koppo3uu. Koppos3uss MeTannoB B
YCIIOBHSIX TEXHOJIOTHYECKUX CPEJl XMMUYECKUX MPOU3BOJICTB.

[IpyHIMOBI W METOABI 3alUTBl OT KOppo3uu. KOppo3MOHHOCTOWKHE METAIMYECKHE W
HEMETAJUIMYECKUE Marepuanbl. MeToAbl 3aliMThl MAIIMH M annapaTtoB XMUMHUYECKUX IPOU3BOJACTB OT
KOppo3uu. IHrHOUTOPBI KOPPO3UHU. DIEKTPOXUMHUYECKAs 3aIIUTA. 3alUTHBIE TOKPHITHS.

Pasznen 4. Hemerasuinyeckue MaTepuaJbl.

Matepuansl Ha OCHOBE BBICOKOMOJIEKYJISIPHBIX coequHeHuil. CTpoeHHe M CBOMCTBA MOJIMMEPOB.
TepMopeakTUBHBIE W TEpMOIUIACTUYHbIC TMoauMepbl. CTpoeHue u cBoiicTBa MiactMacc. (OCHOBHBIE
Pa3HOBUAHOCTHU MPOMBILUIEHHBIX OJIMMEPOB U Tu1acTMacc. ['a30HanoMHeHHbIE MIIaCTMACCHI.

OcoOEHHOCTH CTPOCHUS, CBOMCTBA PE3WMHOBBIX MaTepuaioB. Pe3uHBl 00Imero Ha3HAYEHUS,
CHeIMalIbHBIC PE3UHBI U 00JIACTH UX TIPUMEHEHUSI.

Jlakokpacounsie Matepuainsl (JIKM). OcnoBubie Buabsl JIKM. Kpacku, 1aku, rpyHTOBKa, IITTATIEBKA.

Kepamnueckue wmatepuanbl. KOHCTpyKLMOHHAs, WHCTpYMEHTalIbHAsi M TEXHUYECKAs KepaMuKa.
Heoprannueckoe crekno. Knaccuduxanus crekon mo Ha3HAYeHUIO M oOnactu npuMeHeHus. CUTaibl.
I'padut. Acbect. CBoiicTBa U 00JIACTH TPUMEHEHHS.

JIpeBecHble KOHCTPYKIIMOHHBIE MAaTEPHUAIIBI.

AHTU(DPUKIINOHHBIE METAJUTMYECKHE U HEMETAJUIMYECKNE MaTEPUAITHI.

Kommosumnmonnsie matepuansl (KM). OOmias XapakTepucTHKa KOMIIO3WUIIMOHHBIX MaTEPHAIIOB.
HucnepcHo-ynpouennbie KM, cnoucteie KM, Bonoknucteie KM. Komno3unuoHHBIE MaTepuanbl Ha
MeTaJUTMYeCcKOl U HeMeTamndeckoil ocHoBe. CAIl (criedyeHHbIe aTFOMUHHUEBBIC TIOPOIIKH). APMUPOBaHHBIC
NoJIMMEpHbIE MaTepuanbl. Kepamuueckne KOMIIO3ULMOHHBIE MaTepUaibl. YTJIEPOAHbIE KOMIIO3UIIMOHHBIE
Matepuansl. [IOHATHS 0 HAHOTEXHOJIOTUAX, HAHOMAaTEpHaIaX.

Pa3nes 5. JxoHOMHYecKH 000CHOBAHHBIH BBIOOP MaTepHAJIOB.

Bb160p KOHCTPYKIIMOHHBIX MAaTE€pUAIOB JUIsI KOHKPETHOIO TEXHOJOTHMYECKOro Impoiecca. Bribop
MaTepuaioB OOOPYIOBaHHS TMPOMBIIUICHHBIX IPOU3BOJCTB OMOJOTHYECKH AaKTUBHBIX  BEIIECTB,
OMOMEIUIIMHCKUX MAaTepuajoB W JIEKApCTBEHHBIX mpemnaparoB.  Kpurtepum wu anroputm BbiOOpa
KOHCTPYKLIMOHHBIX MaTEpUAIOB. DKOJOTUYECKUE U SKOHOMHUYECKNE aCIIEKThl MAaTEpUAIOBEICHUS U 3allUTHI
MaTepHaloB OT KOPPO3HH.

4. O0beM y4eOHOI JUCHUIJIMHBI

O0BbeM JUCHUTIINHBI
Buabl yueOHol padoThI 3E Axkaa. || Acrp.
u, u,
OO0mas TpyA0eMKOCTb JMCIHUIIIMHBI 110 Y4eOHOMY IIAHY 3 108 81
KonrtakTHas padoTa - ayAnTOpHBbIE 3aHATHSA: 0,9 32 24
Jlexmum (JIek) 0,9 32 24
CamocrositeabHas padora (CP): 2,1 76 57
KoHnrtakTHas camocTosTenbHas pabora 0,2 0,15
2,1
CaMocTosTeNbHOE U3YUYEHNE PA3AEI0B IUCLUIIIMHBI 75,8 56,85
Bun konrpoJs: 3auer
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5.3 IncuunauHbI 4acTH, GOpMHUPYeMOil y4aCTHUKAMHU 00pa30BaTeJbHBIX OTHOIICHHI
(I CHUIUTHHBI 10 BHIOOPY)

AHHOTaUUs padoyeil MPOrpaMMbl JUCUUIIIMHBI
«IIpoMbIlILIEHHAS1 OPraHUYecKast XUMUD)

1. leas AucUMILUIMHBI - GOpMHUpPOBAHUE Y O0YUAIONMIUXCSI CUCTEMATU3UPOBAHHBIX 3HAHUN O METO/IaX
CHUHTE3a, XUMHUU M TEXHOJOTHMHM TMIOJIYY€HHUS MHOTOTOHHAXHBIX OPraHMYEeCKHX MPOAYKTOB, IIHPOKO
UCIOJIb3YIOUINXCS B TPOMBIIIJIEHHOCTH ¥ HAPOJITHOM XO35HCTBE.

2. B pe3yabTaTe M3y4eHUS IMCUMILIAHBI 00y4AIOIIMIACH 10/I2KEeH:

Obaaoams clieayomUMU KOMIETSHIIMSIMU U UHAUKATOPaAMH UX JOCTUKECHUS:

[IK-3.1; T1K-3.2; T1K-3.3; T1K-5.1; TIK-5.2; [1K-6.1.

3nameo:

- OCHOBHBIE MEXAHU3MBbI PEAKLIUNA OPraHUYECKOU XUMUU;

- OCHOBHBIE CIOCOOBI HE(PTE-, Ta30-, yIiIenepepadboTKH B OJYIPOAYKTHI OPTaHMYECKOTO CHHTE3;

- CITOCOOBI TTOJTYYEHHUS KITFOUEBBIX OPTrAaHMUYECKUX COSAMHEHUN TSI MHOTOTOHHAXHOTO CHHTE3a;

- IPUMEHEHHE OCHOBHBIX MPOYKTOB U UX NMPOU3BOJIHBIX B HAPOJAHOM XO3SIMCTBE;

- cI0cOOBI KOHCTPYHPOBAHUSI TEXHOJOTUYECKUX CXEM I CTaHJAPTHBIX MPOIECCOB MPOU3BOJICTBA
IPOJYKTOB OPraHUYECKON XUMHUU;

Ymemy:

-aHaJIM3UPOBATh PA3UYHBIE METOAbl MOJYYEHHS MPOJYKTOB OCHOBHOTO OPraHMYECKOrO0 CHHTE3a,
BBIOpaTh HanOOJIee TEXHOIOTUYECKH TPUMEHUMYIO CXEMY TTOTYYCHHUS BEIIeCTBa;

- IPOYECTh TEXHOJOTUYECKYIO CXEMY XMMHYECKOI0 TPOU3BO/ICTBA;

- 10 CXEME COCTAaBUTh ONMKMCAHUE TEXHOJIOTHYECKOTO MPOIIecca;

- OIPENENINUTDH CIIOCOOBI OUMCTKU BBIAEISEMOTrO BEIIECTBA.

Braoems:

- HaBbIKAMU COCTAaBJICHMSI TEXHOJOTMYECKHX CXEM XHMHUYECKHUX IPOM3BOJACTB U BbIOOpa
00opyIoBaHUs;

- OCHOBHBIMHU METOJaMH OPraHUYECKOT0 CUHTE3A;

- OCHOBHBIMH METOJAaMHU aHaldu3a JUisl TOJATBEPXKACHUS COOTBETCTBUSI KPUTEPHUSIM KadecTBa
IPOJYKTOB OPraHMYECKOTr0 CUHTE3A.

3. Kparkoe comepxxanue QM CUMILTHHBI.

1. Brepenue. Kpatkas uctopust pa3BUTHs IPOMBIIUIEHHOCTH OPTaHUYECKOTO0 CUHTE3a, 3HAaU€HUE IS
HApOJIHOTO X03sicTBa. [IpoyKThl MPOMBIIIIIEHHOCTH OPraHMYECKOTO CUHTE3a KaK MCXO/IHbIE BEIIEeCTBa JJIs
MOJIyYeHUSI MOHOMEpPOB, OHMOJOTMYECKHM AaKTHUBHBIX BEIIECTB, IMOBEPXHOCTHO-AaKTUBHBIX BEIIECTB,
m1acTu(hUKATOPOB, TOILTUBA, UX XapaKkTepucTuka. OCHOBHBIC UCTOYHUKH CBHIPhS, KX XapaKTEPUCTUKA.

2. Tlpomecchl OKHUCIEHHA U TUAPUPOBaHUA. Ponb mporeccoB OKUCIEHHS B MPOMBIIITIEHHOCTH
opraHuyeckoro cuHre3a. CoOBpeMEeHHbIE TIPEICTABICHHS O MEXaHU3MAaX PEAKIUN OKUCICHUSI OPraHUYEeCKUX
coenuHeHui. [IpombieHHple okucauTenu. OKHUCIEHUE PA3INYHBIX KJIACCOB OPraHMYECKUX COEAMHEHUH.
Kunkodazupie u ra3odazHble TPOILECCHl  OKHUCIEHUS  YTIEBOAOPOIOB, CIIMPTOB, aJIbJETHJIOB.
OxkucnurenbHpi aMMoHONW3. Kiaccudukanms, CeneKTUBHOCTh, MEXaHW3M pEaKIUi THUIPUPOBAHHS HaA
reTepOoreHHBIX Karanu3aTopax. [ uapupoBanue GpeHoa, aHWINHA, OKCHJIA YTIIePO/Ia.

3. T'maponus, ruaparanus, STepudukaius, ajakuiaupoBaHue. IIpuMeHeHHE peakiuid TUIPOIU3a,
TUApaTaIiy, dTepru(UKAIUA B TPOMBINUICHHOCTH. [ HIPOIN3 TaJoreHnpON3BOIHBIX, HUTPUIIOB, CIOXKHBIX
a¢upos. Ilpoueccsl rugparanuu STUIEHOKCUAA, OJepuHOB, aneTwieHa. Otepuduxanus. [Ipoueccs
ATKWIMPOBaHMsI MapaduHOB U apPOMATHIECKUX YTIICBOIOPOIOB.

4. Peakuuu ramoreHupoBaHus. Vicronp3oBaHue peakuii raJoreHUPOBaHUS U TAJIOTEHITPOU3BOAHBIX
B oOpranmueckoM cuHTe3e. Kiaccupukanus peakiuii TaloreHUpoBaHUsS. Peakiuu paguKaibHOTO
3aMECTUTENIPHOTO FAJIOTEHUPOBAHUS AJIKAHOB U JKEHOB. 3aMellleHre THAPOKCHIIBHON TPYIIIbI HA TajJoreH B
CupTax M KapOOHOBBIX KHCIOTAaX. 3aMECTUTEIILHOE TaJOTeHUPOBaHWE KApOOHUIIBHBIX COCTUHEHUI.
XJIOpUpOBaHUE CUHUIIBHOW KHUCIOTHI. ['aJloreHupoBaHWEe apoOMAaTHYECKUX COCAMHEHUN B SAPO W OOKOBYIO
1ernb. AJIUTUBHOE TAIOTEHUPOBAHUE AJIKEHOB U alleTUJIeHa. [ uiporagoreHupoBaHue alKEHOB U alleTUJICHa.
Peakuuu  XJOPrUugpUHUPOBAHMS  AJIKEHOB. AJJIUTHBHOE XJOpuUpoBaHue Oenzona. OcobOeHHOCTH
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(GTOpOpraHMYECKUX COCAWHEHHH, MX CBOWcTBa, mnpuMeHeHue. CrocoObl BBeldeHHs aToma (rTopa B
OpraHMYecKHe COeTUHEHUS. XJIOPPTOPYTIICPOIBL.

4. O0beM yueOHOM JUCUUIJIMHBI

O0beM TUCHUTIINHBI

Buna yueOHoii padoThI

3E Akan. 4. | Acrtp.u.
OO0masi TPy10€eMKOCTh 1M CHUTITHHBI 3 108 81
KonTakTHasi padoTa — ayIMTOPHbIE 3aHATHS: 1,33 48 36
Jlexuun 0,44 16 12
[IpakTHueckue 3aHsATHS 0,44 16 12
8 MoMm yucie 8 hopme npaKmuyeckol n0020Mmo6KuU 0,44 16 12
JlaGopaTopHble paboThI 0,44 16 12
8 MoMm yucie 8 hopme npaKmuyeckol n0020Mmo6KuU 0,44 16 12
CamocrosiTesbHast padoTa 1,67 60 45
KoHnrtakTHas camocTosTenbHas pabora 0,4 0,3

1,67
CaMocCTOsITENIbHOE U3YUYEHUE PA3AEIOB IUCIUIIIMHBI 59,6 44,7
Bua uTOroBoro KOHTpoJIs: 3adeT ¢ OLEHKOH

AHHOTauA padoyell MPOrpaMMbl JUCHHUIJIMHBI
«OCHOBBI OMOTEXHOJIOTHH

1. Heab JMCHUIVIMHBI — 1aTh CTYAEHTY LIEJIIOCTHBIE MPEJICTABICHHUSI O COBPEMEHHOM COCTOSIHUU U
NEPCHEeKTHBAX Pa3BUTHSA OHMOTEXHOJIOTUM KaK HalpaBlICHUS HAyYHOW M MPAKTHYECKOU IesTEeIbHOCTH
YeJI0OBEKa, OCHOBAHHOM Ha HCIMOJIb30BaHUM OMOTEXHOJOTMUECKUX OOBEKTOB (KJIETOK MHUKpPOOPraHM3MOB,
pacTeHuil, >KMBOTHBIX W T.I.) WIM MOJIEKYN (HYKJIECHMHOBBIX KHCJIOT, O€IKOB-()EpPMEHTOB, YIJIEBOOB,
JUNUAJOB U Tp.) AJI MCIOJIb30BaHUS B IIPOMBIIIICHHOM NPOU3BOCTBE, 3APaBOOXPAHEHUH; MIPE/ICTaBICHUE
00 OCHOBHBIX 3aKOHOMEPHOCTSIX DPAa3BUTHSI >KUBOM HPUPOJBI, OMOJOTHMYECKOIO Pa3sHOOOpazus >KHUBOTO,
CTPOCHUU KIIETKH, KaK AJIEMEHTAPHON €IUHMIBI KUBOIO, 00 OCOOCHHOCTSIX MHKPOOPTraHU3MOB, KOTOpbIE
SIBIISIIOTCSL OJIHUMHU U3 OCHOBHBIX OOBEKTOB OMOTEXHOJIOTHMH, O Pa3sHOOOpa3HH MPOILECCOB METa0OIU3Ma U
OMOCHHTETHYECKUX MPOLIECCOB, 3aKOHOMEPHOCTSX pOCTa U CIIOCO0axX KyIbTUBUPOBAHUS MUKPOOPTraHU3MOB.

2. B pe3yabTare u3yyeHus JUCHUILIMHBI 00YYAKOLIMICS 10JI/KEH:

Obnadamye cleayOUMI KOMIIETEHIIMAMU U UHIUKATOPaMH UX JTOCTUXKEHU:

[1K-3.1; [IK-3.2; TIK-3.3; TIK-5.1; T1K-5.2; [1K-6.1.

3namo:

— 0COOEHHOCTH CTPOCHMS KIIETOK IIPO- U 3YKapUOTHUYECKHX OPTaHU3MOB;

— CYIIHOCTh IIPOIECCOB, MPOTEKAIOUIMX B OpPraHU3ME M 3aKOHOMEPHOCTH B3aMMOJCHCTBHSA
OpraHu3Ma Cc OKpYKarouen cpeiou;

— 3aKOHOMEPHOCTU KMHETUKH POCTa MUKPOOPIaHU3MOB U 00pa30BaHuUs MPOJYKTOB META00IN3MA;

— MOJIENTU pocTa U 00pa30BaHUs IPOAYKTOB;

— METO/Ibl KYJIbTUBUPOBAHUS;

— IPUHIMIIHAAIBHYIO CXeMy OMOTEXHOJIOTHYECKOT0 POU3BO/ICTBA;

— OMOXMMHUYECKUE, XUMUUYECKHE U (PU3NKO-XUMHUECKHE MTPOLIECCHI, TPOTEKAIOIINEe B ONOPEaKTOpax U
Ha CTaIUAX MepepaboTKH, CBA3aHHBIX C BBIICJICHUEM U OYMCTKOM IIEJICBOT0 MPOAYKTa;

— OCHOBBI TEOPUU UIMMYHHTETA, IOHATUE 00 aHTUTENAX, MEXaHU3MaX UX 00pa30BaHus;

— OCHOBBI H3MMOJIOTUH, METOABl UMMOOMIM3aLMUA (EPMEHTOB U KIJIETOK, IMPUHIMIBI UMMYHHOTO
aHanm3a;

—  BaXHEWIIHE MPOU3BOJCTBA  MPOMBIILICHHOW, MEAUIMHCKON, CEeIbCKOXO35MCTBEHHOM,
HKOJIOTMYECKON OMOTEXHOJIOTUH, OMOHAHOTEXHOJOTHH.

Ymemn:

— ONpeAEATh BO3MOXHbIE IIyTH OMOCHHTE3a KIIIOUEBBIX MHTEPMEINATOB U LIEJIEBBIX MPOIYKTOB IS
BHIOOpa ONTHMAJIBHBIX YCIOBUN OMOTEXHOIOTUYECKOTO MPOIIECcca;

— QHAJIM3UPOBATh POJIb BHYTPUKIETOUYHBIX KOMIIOHEHTOB, OMOMOJUMEPOB U BBISBIISATH B3aUMOCBSA3b
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OMOXMMHYECKHX TPOIIECCOB B KIIETKE;

— OCYIIECTBISITh OTACNbHBIE (DepMEHTATHBHBIC pEAKIHUH, HU3y4aTh KHUHETUKY MPOTEKAIOIIETO
IpeBpalleHHUS;

— QHAJIM3UPOBATH OTAENBHBIC MYTH META00IN3Ma U X B3aMMOCBSI3b, PETYIISIIHIO;

— TMPOBOIUTH OOPaOOTKY pE3yNbTaTOB HU3MEPEHHH C WCIOJIh30BAHUEM TIAKETOB MPUKIIATHBIX
porpamm;

— OCYHIECTBIIATh KYJIbTUBUPOBAHWE MHUKPOOPTaHM3MOB B adpPOOHBIX M aHAIPOOHBIX YCIOBHSIX B
nabopaTopuu;

— BBLACIIATH MPOJIYKTHI METab0IM3Ma U3 KYJIbTYpPaIbHON KHUIKOCTH U KIETOK MPOAYLIEHTa METOAAMHU
IKCTPAKIIUH, OCAKECHUSI, HOHHOTO OOMEHA U yIbTPAKOHIICHTPHPOBAHMUS;

— OCYHIECTBIISATh KOHTPOJIb COAEPKAHMSI 1I€JICBOT0 KOMIIOHEHTA B MOJYIMPOIYKTaX, MOJy4yaeMbIX Ha
OTJICTHHBIX TEXHOJOTUYECKHUX CTA/IUAX;

— WCTIONB30BaTh CTAHAAPTHI U APYTUe HOPMATUBHBIE JOKYMEHTHI IIPU OLIEHKE, KOHTPOJIC KaueCTBa U
cepTu(UKaIY ChIPbS U TPOAYKIIHH;

— OMPEAeIATh MApaMEeTPhI CHIPhS M MPOAYKIIUU TPU UX CEPTHPHUKAIUH.

Braoemy:

— METOJaMU OYHMCTKHU U CTEPUIIM3aLMU BO3/yXa, KOHCTPYHUPOBAHUS U CTEPHIIM3ALMU MUTATEIbHBIX
cpex;

— METOJlaMU TPOBEJCHHS CTAHJAPTHBIX HCIBITAHUNW IO ONpPENENICHUIO TOKa3areneil (u3MKo-
XUMHUYECKHX CBOMCTB CHIPbS U MIPOIYKIIHH;

— METOJIaMU TIAHUPOBAHUS, IPOBEIACHHS U 00paOOTKH IKCIIEPHUMEHTOB;

— MpaBuUJIaMu 0€30MacHOM pabOThl B OMOXMMHUYECKO JIa00paTOpHH;

— OCHOBaMHU MUKPOOHOJIOTUYECKOMN TEXHUKU;

— METOJaMH TEXHHYECKOTO KOHTPOJIS IO COOIIOACHUIO TEXHOJIOTHYECKON NUCIUIUIHHBI B YCIOBUSIX
JEHCTBYIONIEro OMOTEXHOIOTMYECKOTr0 IPOU3BO/ICTBA.

3. Kparkoe comepkanue Q1 CHUNIHHBI

Pazoen 1. MukpoOuosiorusi, kKak OCHOBa OMOTeXHONOTHU. OCHOBHBIE OOBEKTHI OMOTEXHOJIOTHH.
Tunel mUTaHUST MUKPOOPraHu3MoB. OCHOBHBIC ITyTH OOMEHA BEIIECTB U IMONTYYCHHS SHEPTUH (METab0IH3M).
Poct u KynbTUBHpPOBaHNE MUKPOOPTaHU3MOB.

Pazoen 2. VimxeHepHble OCHOBBI OHWOTeXHONOTHH. [IpHHIMNHUATbHAS TEXHOJIOTHYECKas cXema
OMOTEXHOJIOTMYECKOro MPOU3BOJCTBA. TEXHOJIOIMYECKUE OCHOBBI MOITYy4YeHHs] MeTa0oauToB. TpebGoBanus,
NpeIbsIBIsEMbIe K Ka4eCTBY TOTOBOTO MPOAYKTA. XapaKTEPUCTUKA MPOOIEM OXpPaHbI M BOCCTAHOBJICHHUS
OKpY’KaroIlel cpeibl ¢ TOUKH 3PEHHUS UCIIOJIb30BaHUs OMOJIOTMYECKUX METOJIOB.

Paszoen 3. OcHOBHBIE HAIIPABICHHUS COBPEMEHHON OMOTEXHOJIOTHH.

Menunuackass OworexHosorusi. [lonstue 00 wmMyHonoruu. BBejaeHue B COBpPEMEHHYIO
UMMyHOOHOTeXHOJorH0. COBpeMEeHHbBIE TPUBUBOYHBIC Tpenaparthl. [IpemnapaTsl Ha OCHOBE )KUBBIX KYIBTYP
MHUKPOOPTaHU3MOB.

4. O0beM yueOHOM JUCUUIJIMHBI

O0BbeM U CIHUIIINHEI

Bup yue6Hoii padoTbi 3E Axan u. | Actp..
O01mas TPy10eMKOCTh TUCIHHUIIHHBI 3 108 81
KonTakTHas padora — ayIMTOPHBbIE 3aHATHS: 1,33 48 36
Jlexun 0,44 16 12
[IpakTruecKkue 3aHATHUs 0,44 16 12
8 MoM qucie 8 hopme NPAKMULECKoli NOO20MOBKU 0,44 16 12
JlabopaTopnbie pabOThI 0,44 16 12
8 MoM qucie 8 hopme NPAKMULECKoli NOO20MOBKU 0,44 16 12
CamocTosiTesbHasi padora 1,67 60 45
KonTaktHas camocrositenbHas paboTa 0,4 0,3
1,67

CaMOCTOSITETbHOE U3YUYEHUE PA3/I€NIOB TUCIIUIIIIUHBI 59,6 447
Bua uTOroBoro KOHTpoJIs: 3a4eT ¢ OLEHKOM
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AHHOTaNUA padoyell MPOrpaMMbl JUCHUIJIMHBI
«OcHOBBI 00111el KPUMHHAJIUCTHKH»

1. Heab AUCHMILUIMHBI: TPHOOPETECHUE CTYACHTAMHU TaKWX 3HAHWUN, YMEHUM U HABBIKOB, CBSI3aHHBIX
C UCIOJIb30BAaHWEM KPUMHUHAIUCTHYECKUX CPEICTB U METOJAOB B PACKPBITHM, pACCICAOBAHUU U
MPEOTBPALICHUH MPECTYIJICHUH, OBlaJeHue o0UMM 00bEMOM KPUMHUHAINCTUYECKUX 3HAHUM, KOTOPHIMU
JOJDKEH oOnafath Oynaymuid cyneOHbId skcrepT - XUMHK. Ilpu 3TOM 0O0ydeHHe OpHEHTHPOBAHO Ha
dbopMUpOBaHUE Yy CTYIEHTOB HCXOIHBIX TEOPETHUECKUX 3HAHUM, OOILEro CHCTEMHOTO MPECTABICHUS O
KPUMUHAQJIMCTUKE, €€ OCHOBHBIX TMOHATUSIX M Kareropusx. IlepBocreneHHoe BHUMaHHE YIeNseTCS
MPUKJIAHBIM ACTIEKTaM KPUMHUHAJIUCTUKH, €€ MPAKTHUYECKUM BO3MOMXKHOCTSIM.

2. B pe3yabTraTe u3y4yeHUus JUCHHUILIHHBI 00yYAIOIIUICA T0JIKEH:

Obnadamye CleAyOMUMI KOMIIETEHIIMAMU ¥ UHIMKATOPAMH UX JTOCTHUKECHUS:

[1K-3.1; I1K-3.2; T1K-3.3; TIK-5.1; TIK-5.2; TIK-6.1.

3namu:

— OCHOBHbBIE€ TIOJIO)KEHHUS TEOPUH KPUMMHAIUCTUKH, IMOJIOKEHUSI KPUMUHAIMCTUYECKOM TEXHHKH,
TaKTUKU, METOJAUKHU PACKPBITUS M PACCIIEIOBAHMS OTJEIbHBIX BUJIOB MIPECTYIJICHUN;

— CHUCTeMY KPUMHHAJIMCTUYECKON TEXHUKH C aKIIEHTOM Ha CHEeI[HaJIbHbIE 3HAHHS B 00JIaCTU XUMUU;

— 0CO0EHHOCTH MPUMEHEHUS TEXHUKO-KPUMHHAIUCTUYECKUX CPEACTB U METOJIOB MIPH PACKPHITUU U
pacciieIoBaHuHU NMPECTYIICHUI;

— CHCTEeMY M OCOOCHHOCTH (DYHKIIMOHHUPOBAHHMS OCHOBHBIX BHJIOB KPHUMHHAIMCTUYECKHUX,
OTIepaTUBHO-CIIPABOYHBIX, PO3bICKHBIX YUETOB;

— O0IIMe IPUHIIMITHI TNIAHUPOBAHUS PAcCIeIOBaHUS IPECTYILICHUH.

Ymems:

— TMPHUMEHATh TEOPETUYECKHE 3HAHMS 10 OCOOCHHOCTSM TAKTHKH OCHOBHBIX CIIEJICTBEHHBIX
NEeICTBUI, MPOBOJUMBIX C YUaCTHEM CIIELIMATUCTa-XUMHUKA;

Braoems:

— OCOOCHHOCTSIMM TaKTHKU OCHOBHBIX CIIEJICTBEHHBIX JIEHCTBUHM, NPOBOJUMBIX C Y4acTHEM
CIELHATTUCTA-XUMHUKA;

— OCHOBaMM TaKTUKH Ha3HAY€HUS M MPOU3BOJCTBA CYAEOHBIX SKCHEPTU3 U MpeABAPUTEIBHBIX
HCCIICIOBAHUIA;

— OCHOBHBIMH TMOJIOKEHUSIMH KPUMUHATHUCTUYECKON METOIMKH PacCiIeJOBaHUs MPECTYIIICHHI;

3. Kpartkoe copep:kanue JMCOUIIIMHBI:

OcHOBHbIE TIONIOKEHUSI OOIIe TeopUuM KPUMHUHAIMCTUKH, IMOJIO)KEHUH KPUMHUHAIHCTUYECKOM

TEXHHUKHU, TAKTUKH, METOJAUKHN PACKPBITUS U PACCICTOBAHUN OTACIbHBIX BUIOB MPECTYIIICHUM.

Cucrema KpUMHHAIMCTHYECKOM TEXHUKH. MECTO CHenuaqbHbIX 3HAHUH B 00JIACTM XUMHUHU B
KPUMHHAJIUCTUYECKOU TexHHKe. [IprMeHeHue TEeXHUKO-KPUMHHAIUCTUYECKUX CPEICTB U METOJIOB IPHU
pacKpeITUM W paccienoBaHuu  mpectymieHudd. OcoOeHHOCTH — (YHKIIMOHUPOBAHHS  OCHOBHBIX
KPUMUHAITUCTUIECKUX, OTIEPATUBHO-CITPABOYHBIX, PO3BICKHBIX M UHBIX (HOPM yUETOB.

TakTuka MpoBeIEeHUsI OTAEJIBHBIX CIEACTBEHHBIX ACHCTBUU. TakTHKa ydyacTusl CleHaINCTa-XUMUKa
B TIPOBEJICHUM CJICICTBCHHBIX JEHCTBHMA. TakTWKa Ha3HAYCHHS W TPOU3BOJICTBA CYIEOHBIX DKCIEPTH3 U
MpeABapHUTENbHBIX UccienoBannii. O01Iee mpeacTaBaecHue O MIIaHUPOBAHUH PACCIICIOBAHUS MPECTYIICHUH.
OCHOBHBIE TOJIOKEHUSI KPUMUHAJIMCTUYECKON METOJIMKHU PACcCIeAOBaHUs IPECTYIICHUH.

4. O0beM yueOHO# JUCUUIIJIMHBI

Buj y4yeOHoii pa6oThI 3E Oﬁbz&g;c:.nnﬂﬁ{::p.q.
O01mas TPy10eMKOCTh TUCIHUILIHHbI 3 108 81
KonTakTHas padora — ayIMTOPHBbIE 3aHATHS: 1,33 48 36
Jlexun 0,44 16 12
[IpakTruecKue 3aHATHUs 0,44 16 12
8 moMm yucie 8 hopme npaKmuyeckol n0020Mmo6KuU 0,44 16 12
JlabopaTopubie pabOThI 0,44 16 12
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8 MOM Uucie 8 (hopme NPaKxmu4eckol no020moeKu 0,44 16 12
CamocTosiTesbHasi padora 1,67 60 45

KonTakTHas camocrositenbHas paboTa 167 0.4 0,3
CamMOCTOSITETbHOE U3YUYEHUE PA3/ICNIOB TUCIIUIIIINHBI ’ 59,6 447
Buja HTOrOBOro KOHTpOJIA: 3a4er c oneHkoM

AHHOTaUUs padoyeil NPOrpaMmMbl JUCUUIIIMHBI
«TexHOJIOTHS OPraHUYECKHUX BelleCTB

1. e AuCHMIUINHBI - QOPMUPOBaHUE Yy 00YYAIOIINUXCS CUCTEMAaTU3UPOBAHHBIX 3HAHUM 0 METOAaX
CUHTE3a, XUMUU ¥ TEXHOJOTHH TMOJYYCHUS MHOTOTOHHAXHBIX OPraHUYECKHX NPOAYKTOB, IIHPOKO
MCIOJIb3YIOUINXCS B TPOMBIIIJIEHHOCTH ¥ HAPOJITHOM XO35HCTBE.

2. B pe3yabTare u3y4eHusi JMCHUILUIMHBI 00YYAIOLIMICS 10JI/KEH:

Obaaoams clieqyomUMU KOMIETSHIIMSIMA U UHAUKATOPAMH UX JOCTUKCHHUS:

IIK-3.1; ITK-3.2; T1K-3.3; T1K-5.1; TIK-5.2; TIK-6.1.

3namo:

- OCHOBHBIE MEXAHU3MBbI PEAKLIUNA OPraHUYECKON XUMUU;

- OCHOBHBIE CIIOCOOBI HE(PTE-, Ta30-, yrienepepadboTKH B OTYIPOAYKTHI OPTaHUYECKOTO CHHTE3;

- IPUMEHEHHE OCHOBHBIX MTPOAYKTOB M X MPOU3BOJHBIX B HAPOJIHOM XO3SIHCTBE;

Ymems:

-aHAIM3UPOBATH PA3ITUYHBIC METO/IbI MTOJIyYEHHS TPOJYKTOB OCHOBHOTO OPraHUYECKOI'0 CHHTE3a;

-BBIOpaTh HanboJee TEXHOJIOTHYECKH PUMEHUMYIO CXEMY MOJIyYEeHHUS BELIECTBA;

- IPOYECTh TEXHOJIOTMYECKYIO CXEMY XMMHYECKOTO TIPOU3BOJICTBA;

- 10 CXE€ME COCTaBUTh OMHCAHUE TEXHOJIOTUYECKOTO MpoIiecca;

- OTIPE/ICTHUTDH CIIOCOOBI OUMCTKH BBIACTSIEMOT0 BEIIECTBA.

Braoemy:

- OCHOBHBIMH METOJIaMH OPTraHUYECKOT'0 CHHTE3a;

- OCHOBHBIMHM METOJaMH aHaju3a /s TOJITBEP)KICHHUS COOTBETCTBHUSI KpPUTEPHSIM KauecTBa
IPOJYKTOB OPraHUYECKOTO CUHTE3A.

3. Kpartkoe cogep:xanue JTUCUMIIJIHHBI.

Beeoenue. Poib IpOMBIIIIIEHHOCTH OPTaHUYECKOT0 CHHTE3a B HSKOHOMHKE cTpaHbl. CocTaBisiomue
MIPOMBIIIUIEHHOCTH OPraHUYECKOTO CHHTE3a: OCHOBHOW OpPraHMYECKUM CHUHTE3, TOHKUM OpPraHUYECKUi
cunre3. [IpousBoacTBo momumepoB. OCHOBHBIE TEHAEHIMHM PA3BUTUS MPOMBIIUICHHOCTH OPTaHUYECKOTO
CUHTE3a.

Paszoen 1. IIpupoonas ceipvesas 6a3a nPOMbIUUIEHHOCMU OP2ZAHUYECKO20 CUHME3A.

HcTounuku chlpbs Ui IPOMBIIUIEHHOCTH  OpPraHMYECKOro CHHTe3a. Bo3oOHoBisemoe U
HEBO300HOBIISIEMOE ChIPhE.

Hedts n mpupoaHslii Ta3, U UX 3HAYEHUE I MUPOBOM IKOHOMHUKH. Kiaccuukanus u coctas
HedTel. [Ipoueccsl nmepBUUHOM M BTOPUYHOHM nepepaboTku HedTH. XapaKTEpUCTHKA OCHOBHBIX METOJIOB
BTOpUYHOU TmepepaboTku HedTH. OCHOBHBIE TPOIYKTHI, TMOJydaeMmble MpH IepepaboTke HEPTH, HUX
IpUMEHEHHE B KOCMETHYECKON M (hapMaleBTHUECKOW MPOMBIIIIICHHOCTH. KaMeHHBIN yronb, Kak UCTOYHUK
apoMmarnueckux coenuuennit. Knaccubukarmus yraei. Kokcoanme yrisa. CocraB ¢pakuuii. OCHOBHBIC
IPOAYKTHI, BBIICIISIEMBIE TIPH IepepaboTKe KOKCOBOTO T'a3a U KAMEHHOYTOJIbHOM CMOJTBL.

ChIpbe TPHUPOJHOTO MPOUCXOXKJEHUS. PacTuTenbHOE ChIphe KaK HCTOYHUK YIJIEBOJOB, >KUPOB,
KapOOHOBBIX KHCIOT M cnuproB. CrocoObl M TPOAYKTHl TNEepepadOTKU JIPEBECHUHBI: IEJUTI0JIO3a,
apoMaTHYeCKHe  COeIWHEHus, JymucTele  BemectBa. CrmocoObl W MPOAYKTHI — HepepaboTKu
CENIbCKOXO3SHUCTBEHHOTO CBHIPhS: Macla, KHUPBI, YIJEBOAbI, TJIMLIEPHUH, >XHUPHbIE W HEHACHIIICHHbIC
KapOoHOBBIE KUCTOTHI. [IpoTyKThl mepepaboTKH KUBOTHOTO ChIphs. [Ipenaparsl KpoBH.

Paszoen 2. Texnonozuu npodykmog cynbupoeanusn, HUMPOGAHUA U 2A7102EHUPOEAHUA.

2.1. Cynvgpamuposanue u cynvghuposanue

CynbdaTtupoBanue. Cynbdarupyromue peareHThl. Y CIoBus NMpoBefeHus npoiecca. OcobeHHOCTH
TEXHOJIOTUM CyNb(aTUPOBaHUS CEPHBIM aHTHAPUIOM U CEpHOW KHUCIOTOW. BbineneHue mpoayKToB
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cynbpatupoBanus. Kiaccudukanuss aHUOHHBIX TOBEPXHOCTHO-aKTMBHBIX  BEIIECTB. |eXHOIOTHs
ANKUICYTb(aToB.

CynbdupoBanue. Cynbhupyronme peareHTbl. TexHonoruss Cyiab(GUpPOBaHUS apOMaTHYECKUX
COCMHEHUHN, MEXaHU3M, YCJOBHS TpoBeAeHHs] mpolecca. Boiaenenue cynbpokuciaor. TexHonorus
apoMaTudeckux cynbhokucior. CynphupoBaHre apoMaTUIECKIUX aMUHOB.

CynspupoBanue HadranuHa, 2-HadTona. OcoOeHHOCTH Cyab(PUPOBAHKS aHTPAXUHOHA.

Kontpons mporecca cynbdupoBanus M aHamu3 CyabGOKHCIOT. Mepbl 0€30MaCHOCTH |
9KOJIOTMYECKHE BOIIPOCHI TP MPOU3BOACTBE CYIb(HOKUCIIOT.

Cynsdoxnopupoanue. [Tonyuenue cynbhoxIopuIoB.

[Tpumenenue Cyab(POKHCIOT U CyIb()OXIOPUIOB B OPraHUUECKOM CHUHTE3€ M (papMaleBTHUECKON U
KOCMETHYECKON MTPOMBILIIEHHOCTH.

2.2. Humpoeanue u numpo3uposanue

HutpoBanue. Hwutpyronue  peareHTbl.  YCIOBHS — TPOBEICHHS  mpouecca.  TexHoJorus
HUTPOCOEIMHEHUH apomaruyeckoro psjaa. HutpoBanue ¢enono. HutpoBanme ammuoB. HurtpoBanue
apoOMaTHYECKHX albJETHI0B U KapOOHOBBIX KHCIOT. HuTpoBanue cyiabhoKuCIoT.

KonTtpons nporecca HUTpoBaHus. Mepsl 6€30MaCHOCTH M 3KOJIOTMUYECKUE aCTIEKThI IPH MPOBEICHUH
MPOIECCOB HUTPOBAHUS. AHAIN3 HUTPOCOCTUHEHUH.

HurtposupoBanue. Hutposupyromue areHTsl. Y CJI0BUS IIPOBEACHUS IIPOLIECCa.

[IpumeHeHre HUTPOCOEAMHEHH W  HUTPO30COCAUHEHUMH B  OPraHMYECKOM CHHTE3€ U
(apmarieBTUYeCKOi 1 KOCMETHYECKON POMBIIIJICHHOCTH.

JlexapcTBeHHBIE CYOCTaHIIMH, COIEPIKALUE HUTPOTPYIITY.

2.3. I'anozenupoeanue

TexHonorus rajmoreHUpoBaHUs ajkaHoOB. PanukanpHO-LlenTHOE Ta3oda3zHoe U KUAKOpa3HOE
xjopupoBanue. bpomconepxkamue TPOAYKTHl  anu(aTUYecKoro psga W HUX  NPUMEHEHHE B
(dapMaleBTUYECKOM MPOMBIIIIEHHOCTH.

TexHOomorus rajgoreHUpOBaHUsS B aAPOMATHYECKOM psAny. XJIOPUPYIOIIME pEareHThbl. Y CIOBUS
MIPOBEICHUS TIpoIiecca. XJIOPUPOBaHHUE B SAPO. XJIOPUPOBaHUE B OOKOBYIO II€Mb. XJIOpUPOBaHHUE (eHOIIA.

BpomupoBanne u i#oaupoBaHue B apoMaThyeckoM psay. TexHonorus mn-OpoMaHWIMHA, 5-
Opomu3zatuHa. bpomupoBaHue Tpou3BOAHBIX aHTpaxuHOHA. [I[puMeHeHre no3aMenIeHHBIX apOMaTHYECKIX
COEIMHEHUI B KAUECTBE PEHTTEHOKOHTPACTHBIX BEILIECTB.

XnopupoBaHue 1 OpOMUPOBAHUE B Py HaPTaTMHA U AaHTPaXHUHOHA.

IIpuMeHeHne raloreHcoiepKaliuX COEIMHEHNI B OPTaHNYECKOM CUHTE3E.

ApoMaTudeckue rajioreHcojepixalire JeKapCTBEeHHbIE CyOCTaHIIUU.

Mepsl 0€30MacHOCTH U SKOJOTUYECKHE ACMEKThl NMPH MPOBEICHUH IPOIECCOB TaTOr€HUPOBAHMS.
AHanu3 raJoreHcoIepKalnX COSTUHEHUMN.

Paszoen 3. Texnonozun 6occmano6ieHus apoMamuidecKux HUmpo- U HUMpPO30CoeOUHEHUIL.

OO6mrast cxema TMpeBpalieHUHd apOMaTHYECKHX HHUTPOCOCAMHEHHH TIPH  BOCCTAHOBJICHUHU.
BoccranaBnuBaroiiye peareHrhl.

[IpeBpaiieHne HUTPOCOCAMHEHU B apOMAaTHYECKHE aMHUHBI. BOCCTaHOBIIEHME KEJIe30M B Cpele
aNIeKTpouTa. BoccTaHoBiIeHHE MeTaulaMu B KHCIOH cpene. M30uparenbHOe BOCCTaHOBJICHUE COJSIMH
CEPHUCTOM KHUCIOTHI U cynbbuaamu. KaTtaimuruueckoe TUAPUPOBAHUE HHUTPOCOCAUHECHHH. Y CIIOBUS
NpOBEIECHUS Tpolecca: XHUAKopazHOe TUApUpoBaHMe, MapodazHoe TruapupoBaHue. BoccraHoBieHue
MeTaJlJlaMt B 1mesiouHoi cpene. [lonydyenue runpasocoenunenuid. [leperpynnupoBka ruipa3ocoeIMHEHUN B
POM3BOIHBIE OCH3UIMHA.

Boccranosnenue nurpo3ocoenunenuid. TexHomorust N,N-numeTusn-n-GeHuaeH-1MaMruHa.

KoHTponb mporieccoB BOCCTaHOBICHHSI UM aHAJIM3 apOMAaTHYECKUX aMHHOB. Mepbl 0€30MacHOCTH U
3KOJIOTHYECKHE BOMPOCHI IPU OPTraHU3ALMH MPOLECCOB BOCCTAHOBIICHHS] HUTPO- U HUTPO30COEANHEHUI.

Pa3zoen 4. Texnonocusn HyK1€0QuIbHO20 3aMEULCHUA 8 APOMAMUUECKOM PAOY.

4.1. Il]enounoe nnagienue apomMamudecKux cyab@oKuciom.

[[lenoyHoe maBieHHE coJied CyIb()OKHUCIOT Kak MeToj TonydeHus ¢eHonoB. M30uparensHoe
3amenieHre cynbdorpynnsl. OTKpbITas M 3akpbiTas MaBka. OCOOEHHOCTH IEJIOYHOTO IUIABJICHUS
CyIb(OKHUCIOT AaHTPAXUHOHOBOTO PsAA.

KoHTposib nmporiecca menoqHoro miaBieHuss. AHann3 (peHooB.
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[Ipumenenne (QeHONOB B OpraHudeckoM cuHTe3e. llpumeHenune (eHomoB B KauecTBe
CTaOUITN3aTOPOB M AHTUOKCUIAHTOB B (hapMalleBTHUECKUX U KOCMETUYECKUX MPOIYKTaX.

4.2. Texnonozusa HyK1eo@puibH020 3aMeu|eHUA AMOMA 2a7102eHA 8 APOMAMUUECKOM PAOY

3ameleHue rajoreHa Ha THAPOKCUTPYIIY W aJKOKCUTPYIIy Kak METOJl MOJy4deHHs! (DEHOJIOB U
IpPOCTHIX 3(UPOB. MeXaHNU3MBI peakiiy. Y CIOBUs MPOBeIeHHs Mpolecca. BiusHue npuposl cyocTpaTa Ha
CKOpPOCTh PEakUHH. BplieneHne 1eneBbIX NMPOAYKTOB. 3aMEIICHUE TaJlor€Ha Ha aMUHOTPYMIY. Y CIIOBHUS
IIPOBEJEHUS Mpoliecca. Boiaenenue neneBplx NpoAyKTOB. 3aMELICHNE FaJIOT€Ha Ha MEPKANTOIPyIILy.

KouTpoab nporeccoB HykiIeo(hUILHOTO 3aMeIlleHUsl rajioreHa B apoMatudeckoM psny. KoHTponib
KayecTBa KOHEYHBIX IIEJIEBBIX NPOAYKTOB. Mepbl 0€30MacHOCTH M JKOJOTUYECKHE aCHEeKThl MpU
OpraHM3al1H 3TUX IPOU3BOJICTB.

4.3. Bzaumonpespawienusn apomamuydeckux OKCu- U AMuH0COeOUHeHUuil

Peakuust byxepepa. Mexanusm peakuuu. YcioBus IpoBeleHHs nporecca. KoHTposb mpouecca u
KayecTBa KOHEUHBIX MPOAYKTOB. TexHonorus u- u ['amma-kucinor. Mepbl 6€30MacHOCTH U SKOJIOTHYECKHE
ACIEKTHI ITPY OpraHU3alnU IpoLecca.

4.4. Apamunuposanue

MexaHu3Mm peakiuu. YcinoBus IpoBeleHus mnpouecca. KoHTposab mpouecca U KayecTBa KOHEUHBIX
npoayktoB. TexHonorus nudeHusamuHa, Heo30Ha [l, apuiaMMHOAHTpPaXWHOHOB. Mepbl 0€30MacHOCTH U
HKOJIOTMUYECKUE aCIEKThI IPU OpraHU3aluy Mpolecca.

4. O06beM yueOHOM JUCUUIJIMHBI

O0BbeM JUCHUTIINHBI

Buj yueOHoit padoThl

3E Akaa. 4. | Actp. u.
O01mas TPy10eMKOCTh TUCHUILIHHbI 3 108 81
KonTakTHas padora — ayIMTOPHBbIE 3aHATHS: 1,33 48 36
Jlexun 0,44 16 12
[IpakTryecKue 3aHATHUs 0,44 16 12
8 moMm yucie 8 hopme npaKmuyeckol n0020Mmo6KuU 0,44 16 12
JlabopaTopubie pabOThI 0,44 16 12
8 MOoM qucie 8 hopme NPAKMULECKoli NOO20MOBKU 0,44 16 12
CamocTosiTesbHasi padora 1,67 60 45
KonTakTHas camocrositenbHas paboTa 0.4 0,3

1,67
CamMOCTOSITETbHOE U3YUYEHUE PA3/IeNIOB TUCIIUIIIINHBI 59,6 447
Bua uTOroBoro KOHTpoJIs: 3adeT ¢ OLEHKOH

AHHOTanUs padoyeil NPOrpaMmMbl JUCUUIIIMHBI
«Teopusi TEXHOJIOTMYECKUX MPOLECCOB MOJTyYeHNsI OMOJIOrHYeCKH AKTHBHBIX BelIECTB)

1. Heap aucuumiuHbl — GOPMUPOBAHHE Yy OOYYAIOIMIMXCS CUCTEMATU3MPOBAHHBIX 3HAHUU O
KOJIMYECTBEHHBIX 3aKOHOMEPHOCTSIX MPOTEKAHUS XUMUYECKUX PEAKIHUI U BIMSHUU Pa3IUYHbIX (PaKTOPOB
Ha CKOPOCTh W HAIPaBJICHHE B3aMMOJICHCTBUS XMMHUYECKUX BEIIECTB, MOBBIIICHHE MPOQECCHOHATBHBIX
KOMIIETEHIIMI B 00JIaCTH TEXHOJOTUU MaJIOTOHHAXXHOT'O OPraHHMYECKOro CMHTe3a OMOJIOrMYecKr aKTHBHBIX
BEIIECTB.

2. B pe3yabTrare u3ydyeHUus JUCHHUILIUHBI 00y4YAIOIIUIICA T0JIKEH:

Obaaoams CeNyOMUMA KOMIETCHIIMSIMA U WHINKATOPAMH UX JOCTUKCHUS:

[TK-1.1; ITIK-1.2; TIK-3.1; TIK-3.2; T1K-3.3; TIK-4.3; TIK-5.2; [1K-5.4; [1K-5.5; [1K-6.1.

3namu:

— METO/Ibl OpTaHU3alMU U MPOBEICHUS KMHETUYECKUX SKCIIEPUMEHTOB MPU UCCIIEIOBAaHUH CIIOKHBIX
OpPTaHMYECKUX PEaAKIIHii, IPUMEHSIEMbIX B CHHTE3€ OMOIOTNYeCKH aKTUBHBIX BEIIECTB;

— METOJbl, HCHOJb3YIONINE KOPPEISAIHNOHHbIE YypaBHEHUS, NPUMEHSEMbIe MJI HCCIEIOBAHUS
KMHETUKH W MEXaHW3Ma OPTaHMYECKHUX pEeaKIUid MONydeHUs: OMONOrMYeCKU-aKTUBHBIX BEIIECTB U UX
IIPEKYPCOPOB.

Ymemy:

— WHTEPIPETUPOBATH IaHHBIE, MTOJIyU€HHBIE B PE3yJIbTaTe KHHETUUYECKUX UCCIIEIOBAHMIA;

108



— Ha OCHOBaHMM COOCTBEHHBIX WJIM JIMTEPATYPHBIX JaHHBIX PACCUMTHIBATD M TPEICKA3bIBAThH
BJIMSHUE T€X WM UHBIX (AKTOPOB HAa CKOPOCTh W HAMpaBiICHHE PEAKIUH MOJy4eHHS OHOJIOTHYeCKU
AKTHUBHBIX BEILECTB U UX IPEKYPCOPOB;

— IUIAaHUPOBATh KHHETHUUECKUE UCCIIEIOBAHMS U BHIOMPATH ONTUMAIBHYIO CXEMY UX IPOBEICHUS.

Braoemw:

— MeToAaMHu OOpabOTKM M HWHTEpIpeTal 3SKCIEPUMEHTANbHBIX JaHHBIX, MOJIYYEHHBIX B XO7€
UCCIIEIOBaHMSI MTPEBPAIEHUI OpraHMYeCKHX OMOJIOTUYECKH aKTUBHBIX BEIIECTB M UX MPEKYPCOPOB.

3. Kpartkoe coaep:xkaHue TUCHMILIHHBI

Paznen 1. ®opmanbHas KWHETHKA.

1.1. Kunernueckue MeETOABl MCCICIOBAHUS M ONMUCAHHMS OpraHuYeckux peakiuii. CrocoOsl
KOJIMYECTBEHHOTO OMHCAHMs Ipoliecca B XMMHUU M TEXHOJOTUU OPraHMYEeCKOro CHHTE3a OMOJIOrHYecKH
AKTUBHBIX BEILECTB M UX MPEKYpPCOpOB. MeTobl M3y4eHHUs KHHETUKN XUMHUYECKUX peakiuid. TpedoBaHus K
skcriepuMeHTy. OO0paboTKa SKCIIEpUMEHTAIBHBIX JTaHHBIX. IHTErpansubie u quddepeHnnaibHbie METOIbI.

1.2. HccnemoBaHMe W KHHETHYECKHE 3aKOHOMEPHOCTH OOPAaTUMBIX U CIIOKHBIX PEaKIUil.
3aKOHOMEPHOCTH IPOTEKAHUSI 0OPATUMBIX PEAKIMI pa3HbIX MOPSAKOB HAa IPUMEpPE CUHTE3a OMOIOTrHYECKH-
AKTUBHBIX BEILECTB U UX MPEKYypCOPOB. DKCIEPUMEHTAIbHbBIE METO/IbI UCCIEIOBAaHUS OOPAaTUMBIX PEaKIuil.
[TapannenpHble, MOCIENOBATEIbHBIE U  IOCIEIOBATEIbHO-ApAJJICNIbHbIE pPEaKUMH B  TEXHOJIOTUU
OMOJIOTHYECKH aKTUBHBIX BEIIECTB W HUX MpeKypcopoB. KuHeTHueckue 3aBUCHMOCTH, COOTHOILICHHE
IPOAYKTOB, nuddepeHnnanbHasi 1 UHTErpalibHasl CEIEKTUBHOCTU. DKCIEPUMEHTAIbHBIE METOAbl U3yUEHUs
CJIO’KHBIX PEaKLHM.

Paznen 2. KoppensimonHbsie ypaBHEHUS.

2.1. Koppenaunonnsle ypaBHeHUs. KoppeasmoHHbIe 3aBUCUMOCTH U UX IIPUMEHEHUE AJIS U3YUYECHHUS
MEXaHU3MOB OpPTaHMYECKUX peakuuid. [IpuHIUN JIMHEHHOCTH CBOOOMHBIX SHepruil. YpaBHeHue ['amera u
Tadra. IlpakTHueckoe 3HAYEHHWE M HCIOJIB30BAaHHE KOPPEISMOHHBIX 3aBHCHMOCTEH B HCCIIEIOBAHHH
KMHETUKU U MEXaHHU3Ma OpPraHUYECKUX PEeaKIIHil.

2.2. BnusHue cpeapl Ha CKOPOCTh OPraHMUYECKHUX peakiuil B pacTBopax. KoiauuecTBEHHBIH ydeT
3 dexToB cpeapl Ha CKOPOCTh JKHUIKO(a3HbIX peakmuil. lMcmonb3oBaHue GU3HMYECKUX MOJEIeH |
KOPPEJSIIMOHHBIX ypaBHEHUM, OIMCBHIBAIOIIME BIUSHUE Cpelbl HA CKOPOCTh peakuuu. Illpumepst
KOJIMYECTBEHHOTO YydeTa BIMSHHUM CTPYKTYpbl peareHTa U Cpelbl Ha CKOPOCTh pPEakUUd B TEXHOJIOTUU
OMOJIOTUYECKH aKTUBHBIX BEILECTB M UX MPEKYypcopoB. TepMOoIMHAMUYECKHE ACTEKThl KOPPEISIIHOHHBIX
ypaBHeHU. 30knHeTHYecKue cooTHOLEeHUs. OnucaHe OJHOBPEMEHHOTO BIMSHUS HECKOJIBKUX (PaKTOpPOB
Ha CKOPOCTb OPraHU4ECKUX PEAKIIHIA.

Paznen 3. 'oMoreHHbIi KaTaau3 B OpPraHMYE€CKON XUMHUH .

3.1. T'omoreHHblii KaTtaiau3 B opraHudeckoil xumuu. Knaccupukamus roMOoreHHOKaTalIUTHUECKUX
peakuuMii ¥ MpUMEpPhl peanu3aliyl pa3HbIX THUIIOB TOMOTEHHOTO KaTalli3a B TEXHOJOTHMH OUOJOTHYECKH
aKTUBHBIX BELIECTB U UX MPEKypcopoB. KHCIOTHO-OCHOBHBIHN, METAIJIOKOMIUIEKCHBIA U (hepMEHTaTUBHBIN
KaTajaus.

3.2. ABTOKaTaINTHYECKUE pEaKIMH B XUMHUECKOW TexHojoruu. OOmue 3aKOHOMEpPHOCTH.
Oco0eHHOCTH KMHETUYECKOTO OMUCaHUs. DKCIEPUMEHTAIbHbIE METObI UCCIIEIOBAHMUS.

4. O0beM y4eOHOM JUCHHILIMHBI

O0BbeM JUCHUIIINHBI

Buna yueOHoii padoThl 3E Axax v, | Actp..
OO0masi Tpy10€eMKOCTh 1M CHUTTHHBI 4 144 108
KonTakTHasi padoTra — ayIMTOPHbIE 3aHATHS: 1,78 64 48
Jlexun 0,89 32 24
[IpakTHueckue 3aHATHs 0,44 16 12
8 MOM Uucje 8 hopme NPaKxmu4eckol no020moeKu 0,44 16 12
JlabopaTopubie pabOThI 0,44 16 12
8 MoMm yucie 8 hopme npaKmuyeckol n0020Mmo6KuU 0,44 16 12
CamocrosiTesbHast padoTa 2,22 80 60
KonrtakTHas camoctosTenbHas pabora 0,4 0,3
2,22

CaMocCTOsITENIbHOE U3YUYEHHE PA3AEIO0B IUCHIUIIIMHBI 79,6 59,7
Bua uTOroBoro KOHTpoJIs: 3a4eT ¢ OLEHKOM

109



AHHOTanuA padoyeil mporpaMmbpl IMCHUIINHBI «KossionaHass XuMusi IOBEPXHOCTHO-
AKTHBHBIX BelIECTB M BHICOKOMOJICKYJISAPHBIX COeIMHEHMII»

1. Heap mucuumianHbl: (GopMupoBanue y oOy4aromIMXCsl CHUCTEMATH3UPOBAHHBIX 3HAHHNA 00
0COOEHHOCTSIX TTOBEACHUS MTOBEPXHOCTHO-aKTUBHBIX BemecTB (ITAB) Ha paznuyHbIX rpaHumax pasnaena ¢as,
0 KOJUIOMJIHO-XMMHYECKHX CBOHCTBaX BBICOKOMOJEKYISApHBIX coeauHennit (BMC), o cnocobax
cTabmiIM3anuu JucnepcHbIx cuctem npu momoriu [IAB u BMC.

2. B pe3yabTraTe u3ydyeHUus QJUCHHUILIHHBI 00yYAIOIIUICA T0JIKEH:

Obnadamye cleayOMUMU KOMIIETEHIIMAMHU ¥ UHIMKATOPAMH UX JTOCTHUKECHUS:

[IK-1.1; ITIK-1.2; TIK-3.1; TIK-3.2; T1K-3.3; TIK-4.3; TIK-5.2; [1K-5.4; [1K-5.5; [1K-6.1.

3namey:

- COBpEMEHHBIE TIpeicTaBiIeHHs 00 ocodeHHoCTs X cTpoeHus [IAB u BMC;

- COBPEMEHHBIE NPEACTABIEHUS O TEPMOJUHAMUKE IIOBEPXHOCTHOTO CJIOS;

- COBPEMEHHBIE TEHCHIIUHU Pa3BUTHSI HAHOTEXHOJIOTU;

- OCHOBHBIE CITOCOOBI MOIYYEHHS ¥ CTA0MIN3AIH TUCTIEPCHBIX cucTeM, coaepxanmx [IAB u BMC,
00JacTi MPUMEHEHUsI TAKUX KOMIIO3HIIHIA;

- OCHOBHBIE MeTOAbI aHann3a [1AB;

Ymems:

- BbIOpaTh HanOoJee TEeXHOJOTMYECKH MPUMEHUMYIO CXEMY IMOJIYYEHHUS JUCHEPCHONW CHUCTEMBI C
3aJJaHHBIMU XapaKTePUCTUKAMU;

- 000CHOBATh MPUMEHEHHE PA3INYHBIX CTAOMIIN3aTOPOB MPU MOJTYYCHUHU AUCTIEPCHON CHCTEMBI;

Braoemy:

- OCHOBHBIMHM METOJAaMH KOJUIOMJHOM XMMHUHU INPH Pa3pabOTKE COCTABOB Pa3IMYHOIO HA3HAYCHUS;
1a00paTOPHBIMU METOAMKAMHU UCCIIEOBAaHUS BOAHBIX U HEBOAHBIX pacTBOopoB [TAB 1 BMC.

3. Kparkoe comepxxanue IMCUUILIAHBI:

Beenenue. Ocobennoctu ctpoenust [IAB u BMC. ®opMupoBanrue u CTPOCHHE MOBEPXHOCTHOTO
ciost. [lonarus o muodpunsHON 1 MTHO(HOOHOI JUCTIEPCHOM CUCTEME.

Ancop6uus [TAB u BMC Ha pa3nu4sbIx TpaHuiiax paszzaena ¢as

Oco6ennoctu aacopounu [TAB 1 BMC Ha )XuAKHX U TBEpAbIX MOBEPXHOCTAX. TepMOANHAMHUYECKOE
onmcanue aacoporuu. Kinaccudukanus u aHaau3 U30TepM aacopOoruu. AAcopOMoHHbIe TICHKA. [IeHBI.

Moaudukanus TBEpAbIX MoBepxHocTel npu nomouu [TAB u BMC.

IMunpodunuzanus u runpododbuzanus TBEPAbIX MOBEepXHOCTEH. M30TepMbl cMauMBaHUS U UX aHAJIN3.
Merton [ucmana.

IMuapodunsro-munoduneueiit 6ananc. Yucna ['JIb. [Tapamerp ymakoBkw.

[Tonsarue o mkanax ['JIb. Meroasl I'pudduna u [IpBuca mis pacuera unucen ['JIb. 'mapodunsHo-
0J1Ie0(hUITEHOE COOTHOIIICHHE.

Kputnueckast konneHnTpanus murnemuiooopazoBanus (KKM).

Tepmonunamuka munennoodpasoBanus. daxroper, Baustomme Ha KKM. Temmeparypa Kpadra.
CoBpeMeHHBIE MpeicTaBiIeHus o comobumm3annu. HoBwie moaxonsl Pycanosa. Be3ukymebl.

PacTBOpHBI MOMMMEPOB.

TepMonnHaMuyeckuil OAXO K ONMCAHUIO PACTBOPOB MOJMMEpOB. HaaMomeKkynspHble CTPYKTYpHI.
Teopuss ®nopu-Xarruuca. Temneparypa @nopu.

Onpenenenne MOJEKYISIPHON MacChl.

Mertonbl onpeneneHuss MOJeKyJisipHoi 1 muneiuiapHod Maccsl [IAB 1 BMC. ®pakuuonnpoBanue
0JIMMEPOB. MOJIEKYIIIpHO-MacCOBOE paclpeeiCHUE.

JucnepcHsbie cucteMsl, ctabmmsupoBanHbie [IAB u BMC.

Omynscun. Ilogbop crabunmzatopa. Mukposmynbeun. Cycnensuu. IlpumeHeHue IucHepcHBIX
cucreM, ctabmmsupoBanHbeix [TAB 1 BMC.
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4. O0beM y4eOHOM JUCHHIINHBI

O0BbeM U CIHUIIIINHEI

Bun yueOHo# padoThI 3E Axax u. | Actp. W,
OO0masi TPy10€eMKOCTh 1M CHUTITHHBI 4 144 108
KonTakTHasi padoTa — ayIMTOPHbIE 3aHATHS: 1,78 64 48
Jlexun 0,89 32 24
[IpakTrueckue 3aHATHS 0,44 16 12
8 MOM Uucie 8 hopme NPaKmu4eckol no020moeKu 0,44 16 12
JlaGopaTopHble pabOoThI 0,44 16 12
8 MoMm yucie 8 hopme npaKmuyeckol n0020Mmo6KuU 0,44 16 12
CamocrosiTesbHasi padoTa 2,22 80 60
KonrtakTHas camoctosTenbHas pabora 0,4 0,3
2,22

CaMocCTOsITENIbHOE U3YUYEHUE PA3AEIOB IUCHUIIIMHbI 79,6 59,7
Bua uToroBoro KOHTpoJIs: 3a4eT ¢ OLEHKOM

AHHOTauus padoyeii mporpaMMsbl JMCHUILINHBI «K KpUMHHaINCTHYECKAs IKCIePTH3A
HAPKOTHYECKHX CPeICTB, NCUXOTPONHBIX, CHJILHOAEHCTBYIOIIMX, IIOBUTHIX BelIeCTB H
MPEeKypcopoB»

1. Hean v 3aga4u AUCHUMILIMHBI - TPUOOPETEHUE CTYIEHTaMU CIIELIMATIBHBIX MO3HAHUN B 001acTu
MCCJIEIOBAHUS HAPKOTHUUYECKUX CPEICTB, MCUXOTPOIMHBIX, CHIBHOJACHCTBYIOUIUX M SIIOBUTHIX BEIIECTB U
HapaboTKa MUHUMAJIbHO HEOOXOMMBIX MPAKTHUECKWX YMEHHUW U HABBIKOB JUISl y4acTHs B BBINOJIHEHHU
AKCIEPTHU3 MO 3TOU CIEIUATBHOCTH.

2. B pe3yabTrare u3ydyeHUus JUCHHUILIHHBI 00yYAIOIIUIICA T0JIKEH:

Obaaoams CleNyOMUMA KOMIETSHIIMSIMA U WHINKATOPAMH UX JOCTUKCHUS:

IIK-1.1; TTIK-1.2; TIK-3.1; T1K-3.2; I11K-3.3; [1K-4.3; I1K-5.2; T[1K-5.4; [1K-5.5; 11K-6.1.

3namu:

- OCHOBHBIE aHaTOMO-MOPQOJIOTUYECKHE TPU3HAKH HAPKOTUKOCOAEP)KALIUX PACTEHUH H
U3TOTOBJISIEMBIX U3 HUX HAPKOTUYECKUX CPEJICTB;

- OCOOEHHOCTH TEXHOJOTMYECKHX MPHEMOB, NPHUMEHSEMbIX I[P HE3aKOHHOM HW3TOTOBJICHUH
HauOoJee pacHpOCTPAHCHHBIX HAPKOTUYECKUX CPEACTB W IICHUXOTPOMHBIX BEIIECTB B KYCTApPHBIX,
71a00paTOPHBIX U IPOMBIIUICHHBIX YCIOBUSX;

- TEXHHUKY O€30MacHOCTH MpHU padoTe C OMOJOTUYECKH AKTUBHBIMH XUMHYECKHMMH BEUICCTBAMH,
OCHOBBI NEPBUYHOM MEIWLMHCKON IMMOMOIIM IMPU OTPABICHUAX M XUMUYECKHX OXKOrax, B TOM 4HCIE, -
KOHKPETHBIMHU BEILIECTBAMH;

- MpaBUJIa OCMOTpa, HU3BATUS U YINAKOBKH COOTBETCTBYIOIIMX BEIECTBEHHBIX J0KAa3aTEIbCTB,
MPOBEJICHUST 0TOOpa MPEACTABUTEIBHBIX MPOO IS aHAIM3a, MPaBUIa HUCMOJIB30BAHUS IKCIIPECC-TECTOB U
PEaKTHBOB;

- oco0OeHHOCTH PabOTBHl CO CIIEIOBBIMU KOJIHYECTBAMHU BEIIECTB, BO3MOXXHOCTH IMPUMEHEHUS
HEpa3pylIaIIero aHajlnu3a M MPAaKTUYECKUE IPUEMBI, HANPABICHHbIE HAa MHHUMAJIbHOE IOBPEXKICHHE
oOpa3sia;

- METOOUKH HCCIEOBAaHUSA HAPKOTUYECKHUX CPEICTB, ICHUXOTPOIHBIX, CUJIbHOAECUCTBYIOIIUX U
SIZIOBUTHIX BELIECTB CHUHTETHMYECKOTO U PACTUTENIBHOIO MPOUCXOXKIEHHUS, METOJUYECKHUE TMOIAXOJbl K
HCCJIETOBAHUIO UHBIX OMOJIOTUYECKH aKTUBHBIX BEIIECTB;

- IPUHIIMIBI TPAMOTHON MHTEPIPETAIIMN TOJYYSHHBIX JaHHBIX U MPaBUIbHON KPUMUHAIUCTUYECKOMN
OLICHKH PE3yJIbTaTOB HCCIICTOBAHUN.

Ymemns:

- BbIOMpaTh ONTUMAJBHBIA XOJ HMCCIIEOBAHUS BEIIECTBEHHBIX J0Ka3aTeIbCTB B 3aBUCHMOCTH OT
00CTOSITENLCTB JieTia, MPEAOCTABICHHBIX MaTEPHAIIOB M PEIIaeMbIX BOIIPOCOB;

- OCMaTpUBaTh BEIIECTBEHHBIE JOKA3aTEIbCTBA, BBIBIIATH CIEAOBBIE KOJIMYECTBA HAPKOTUYECKUX
CPENCTB, ICUXOTPOMHBIX, CUIBHOACHCTBYIOMIMX U SOBUTHIX BEIIECTB HA PA3IMYHBIX MaTPUIIAX, U3BIMAThH
00pa31ibl 1l UCCIIeI0BAHUS;
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- U3y4aTh MPHUPOIY, MOP(HOJIOTHIO U APYTHe XapaKTEPUCTHKH COOTBETCTBYIOUINX O0BEKTOB METOJIOM
ONTHUYECKON MUKPOCKOTIUY;

- aHAJIM3MPOBATH XUMUYECKUN COCTaB OOBbEKTOB Ha KAYECTBEHHOM U KOJMYECTBEHHOM YPOBHE, B TOM
4yuclie, ¢ IPUMEHEHUEM HHCTPYMEHTAIbHBIX aHATUTHYECKUX METOJIOB UCCIIEI0OBAHMS;

- YMETh UHTEPIPETHPOBATH MOTy4aeMble XpoMaTorpauueckue 1 ClieKTpajJbHbIC TaHHbIE;

- pewmarb BOMPOCHI, OTHOCAIIMECS K OKCHEPTU3€ HAPKOTUYECKUX CPEACTB, ICUXOTPOIHBIX,
CHJIBHOJICHCTBYIOIIMX M SIZIOBUTHIX BEIIECTB, B TOM YHCJIE CBA3aHHBIC C YCTAHOBJICHUEM: IPUPOIbI OOBEKTOB
u ux auddepeHIpoBaHNEM, ONPEIEICHUEM KaueCTBEHHOTO U KOJMYECTBEHHOTO COCTaBa, OOHApYKEHHEM
CIIeJI0OB OOBEKTOB, MX OTHECEHMIO K 3aKOHOJATEIbHO KOHTPOIUPYEMBIM AMCIIOZULIUSAM, OIpEIeICHUEM
OJTHOPOJTHOCTH OOBEKTOB MEXy COOOH U T.II.

- BBIIEATh KPUMHUHAJIUCTUYECKU 3HAUMMBbIE MPHU3HAKU HCCIEAYEMBIX OO0BEKTOB, (OPMYIUPOBATH
KOPPEKTHbIE 000CHOBAHHBIC BBHIBO/IBL.

Braoemy:

- TEpMHUHOJIOTHEH, NPUMEHSAEMOM B DJKCIEPTU3€ HAPKOTHMYECKHX CPEICTB, IICUXOTPOIHBIX,
CUJIbHOJICUCTBYIOIIMX U SIIOBUTHIX BEILIECTB;

- MeToJaMH OOIell XWUMHUHM, ONTHUYECKOH MHUKPOCKONHMH, a TaKKE€ — HMHCTPYMEHTAIbHBIMU
AQHATUTUYECKUMHU METOJaMH, HeOOXOIMMBIMHU NP aHAJIN3€ COOTBETCTBYIOIINX O0BEKTOB;

- YaCTHBIMH METOJMKAMH aHalu3a U MpOOOMOATOTOBKM OOBEKTOB, COICPIKALIMX HAPKOTUYECKHE
CpenCTBa, ICUXOTPONHBIE, CUIIBHOACHCTBYIOIIUE U SIIOBUTHIC BEIIECTBA, B TOM YHUCIE LEIEBOM IKCTPAKIIMH,
TabJIeTUPOBAHUS H T.JI.

3. Kpartkoe cogep:xkaHue TUCUMIIIMHBI:

HopmatuBHO-nipaBoBbie akThl P®, perynupyromue npoBeIeHne KPUMUHAIUCTUYECKON IKCIIEPTU3BI
HCITICAB. Metoandecko-uHGOPMAIIMOHHOE OOECTICYCHHE JAaHHOTO BHIA AKCIEPTHU3. MECTO SKCHEePTU3BI
HCIICSAB kak Buja KpUMHMHAIMCTHYECKUX okcreptu3. Hambonee pacmpoctpanennsie HCIICSB B
HE3aKOHHOM 00opoTe Ha TeppuTopun Poccuiickoit deaepanuu. AHATOMO-MOP(OIOTHIECKOE UCCIIEIOBAHNE
HapKOCOJIepKaLINX pacTeHui u rpuboB. Ot6op npo6 mpu uccnenosannn HCIICSAB. Kpumunanucruueckoe
uccnenoanne HCIICAB merogamu TCX n TCX-pencutoMmerpun. KpuMHHaIMCTHUECKOE UCCIEIOBAHUE
HCIICSAB meronoMm BbeICOKO()(EKTUBHOM KUIKOCTHOW XpomaTorpaduu. MeTOAWKH KOJMYECTBEHHOTO
onpenenenus  HCIICSAB  metomoM  ra3o-KMAKOCTHOM — xpomarorpaduu.  KpumuHamuctudeckoe
uccnenoBanne HCIICSB meromom ra3oBoil xpomarorpauu ¢ Macc-CEeIeKTHBHBIM JIETEKTHPOBAHUEM.
Kpumunanmuctuueckoe wucciaegoanue HCIICAB meromamu UK m Y@ cnektpomerpuu. IIpumenenue
METOZ0OB SMHCCHOHHOTO CIIEKTPAJILHOTO, AaTOMHOTO a0COpPOIMOHHOTO, PEHTI€HO-(PIYyOPECHeHTHOrO0 H
PEHTT€HOBCKOTO ()a30BOr0 aHAIM30B JJISl HCCIEJOBAaHUS HApPKOTUYECKUX CPEACTB PACTUTEIHHOTO
npoucxoxaeHud. Meroauueckue ocHOBBI cpaBHUTenbHOro wucciaenosanus HCIICAB. CospemeHHble
00eBbIe OTpaBJIAIONINE BEIIECTBA U MHKANAacUTaHThl. JKUBOTHBIE U pacTUTENbHBIE sibl. MccnenoBanue s10B
3Meil. MexXayHapoaHbId KOHTPONb. TexHuka Oe30macHOCTH Mpu paboTe C TOKCHYHBIMH OOBEKTaMHU.
KprMmuHanucTuueckoe ncciae0BaHue BENIECTB PA3APAKAIOIIETO IEUCTBUSL.

3ameuaHus K 3aKIIOYEHUSM SKCIIEPTOB IPU MPOXOXKIAECHUU B CyJ€ YrOJOBHBIX JI€J O HE3aKOHHOM
o6opore HCIICSB. Paz6op TUIMMYHBIX 3aKITIOUEHUN SKCTIEPTOB.

4. O0beM y4eOHON JUCHHILIMHBI

O0BbeM JUCHUTIINHBI

Bun yueOHo# padoThI 3E Axax u. | Actp. o
OO0masi Tpy10€eMKOCTh 1M CHUTTHHBI 4 144 108
KonTakTHasi padoTra — ayIMTOPHbIE 3aHATHS: 1,78 64 48
Jlexun 0,89 32 24
[IpakTHueckue 3aHATHs 0,44 16 12
8 MOM Uucje 8 hopme NPaKxmu4eckol no020moeKu 0,44 16 12
JlabopaTopubie pabOThI 0,44 16 12
8 MoMm yucie 8 hopme npaKmuyeckol n0020Mmo6KuU 0,44 16 12
CamocrosiTesbHast padoTa 2,22 80 60
KonrtakTHas camoctosTenbHas pabora 0,4 0,3
2,22

CaMocCTOsITENIbHOE U3YUYEHHE PA3AEIOB IUCIUIIIMHbI 79,6 59,7
Bua uTOroBoro KOHTpoJIs: 3adeT ¢ OLEHKOM
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AHHOTaNUA padoyell MPOrpaMMbl JUCHUINJIMHBI
«Teopusi TEXHOJIOTHYECKUX MPOIECCOB TOHKOTO OPTaHMYECKOT0 CHHTE32»

1. Heap aumcoMmimHbl — (HOpPMUPOBAHHE Yy OOYYAIOMIMXCS CHUCTEMATHU3UPOBAHHBIX 3HAHUM O
KOJIMYECTBEHHBIX 3aKOHOMEPHOCTSX MPOTEKAHUS XUMUYECKUX PEAKIMI U BIUSHUU Pa3TUYHBIX (HaKTOPOB
Ha CKOPOCTh W HallpaBJICHHWE B3aUMOJICHCTBUS, MOBBIIICHHE MPOGECCHOHANTBHBIX KOMIIETEHIIUNH B 001acTu
TEXHOJIOTUM TOHKOT'O OPTaHMYECKOT0 CHHTE3a OMOJIOTMYECKH aKTUBHBIX BEIECTB.

2. B pe3yabTrare n3ydyeHUus JUCHHUILIHHBI 00y4YAIOIIUICA T0JIKEH:

Obaaoams cliefyomUMU KOMIETESHIMSIMU U HHAUKATOPAMH UX JOCTUKECHUS:

IIK-1.1; ITK-1.2; TTK-3.1; T1K-3.2; T1K-3.3; TIK-4.3; TIK-5.2; [1IK-5.4; [1K-5.5; I1K-6.1.

3namo:

— Metozabl opranu3anuu U MPOBEACHUS KUHETUUECKUX SKCIIEPUMEHTOB MPU UCCIEIOBAHUU CIOKHBIX
OpPraHUYECKUX PeaKlUii, TPUMEHSIEMbIX B CHHTE3€ OMOJIOrN4eCKU-aKTUBHBIX BEILIECTB;

— MeTonpl, HCHONB3YIOIUE KOPPEISALUOHHBIE YPAaBHEHMS, NPUMEHSEMbIE [UJIsl HCCIEHOBaHUSA
KMHETUKU U MEXaHU3Ma OPTaHMYECKUX PEaKI[Uil.

Ymemn:

— UHTepnipeTupoBarh 1aHHbIE, OJYUYCHHbBIE B PE3YJIbTaTe KHHETUYECKUX UCCIIeI0BAHMIA;

— Ha ocHoBaHuMM COOCTBEHHBIX WM JIMTEPATYPHBIX JaHHBIX PACCUMTHIBATH U MPEICKA3BIBATH
BJIMSTHUE TE€X WJIM UHBIX (PAKTOPOB HA CKOPOCTh U HANIPABJICHHUE PEaKIUU;

— [InanupoBaTh KHHETHYECKUE UCCIICIOBAHUS U BEIOMPATh ONTUMAIBHYIO CXEMY MX MPOBEICHUSI.

Braoemp:

— Metogamu 00paOOTKM M MHTEPHpPETALUU HKCHEPUMEHTAIbHBIX JIaHHBIX, MOJYYEHHBIX B XOE
MCCJIEJOBAHMsI IPEBPAILIEHUN OPIraHUYECKUX BEILIECTB.

3. KpaTtkoe copep:xaHue TUCHUILIHHBI

Pasoen 1. Hcmoyunuku coipbsi 015 RPOMBIULIEHHO20 OP2AHUYECKO20 CUHMESd.

BBenenne M KpaTKUil HMCTOPUYECKUH OYEPK Pa3BUTHS XMMHYECKOW MpOMbINIIEHHOCTH. KpaTkas
UCTOpPHUS PA3BUTUSI MPOMBIIUIEHHOCTH OpraHuyeckoro cuHTe3a. COBpeMEHHbIE HAMPABICHUS MPUKIATHOTO
WCIIONIb30BaHUS  JIOCTHKEHUW  opraHuueckod xumuu. HMcropust  pasButus  (apManeBTHUECKOU
npoMbIIIeHHOCTH.  OcoOeHHOCTH — (apMaleBTHUECKUX TPOU3BOJACTB B CPaBHEHHHM C OCHOBHBIM
OpPraHWYECKUM CUHTE30M. VCTOYHMKH CBIpbS Uil NPOMBINUIEHHOTO OpPraHUYECKOTO CHHTE3a.
VYranexumuueckoe ceippe. HedThb, ee cocra, 3amachl, 00beMbl M HaIlpaBiIeHUsS MEpepadOTKH, MHPOBBIC
TEHJICHIIMU pa3BUTUS HedTenepepabaTpiBaomiel  oTpacau. Bo300HOBIseMOe MPUPOTHOE  CHIPHE.
Hemmtonosza. Jlecoxumusa. Kupel m macna. Kayuyk. Caxapuctble BeliecTBa. JIeCOXMMHYECKOE CBIpBE.
Kpaxmai. [lepepaGoTka pacTUTETLHOTO CHIPHSI.

Pasoen 2. Teopemuueckue ocHO8bI Opeanuieckou XUMUU.

TepMoauHAMUYECKHE M KUHETUYECKHE YCIOBHUSI OCYHIECTBICHUS pEaKIUi. AHAIU3 3JIEKTPOHHOU
CTPYKTYpPBbl MOJIEKYJI METOJAMHM KBAaHTOBOW XUMHH. IIpuHIUI JKECTKUX M MATKUX KHUCIOT U OCHOBAHMM
(OKMKO). OcHOBHBIEC TUTIBI PEAKIIUA, MEXAHU3M M YCIIOBUS TIPOBEACHU. Y paBHeHHE ['ammeTa. YpaBHeHHE
Tadra. Beibop pactBopuTes.

Paszoen 3. Teopus ocnogHbix npoyecco8 moHKo20 0Op2aHu4ecKko20 CuHmesd.

OcobeHHOCTH W TpaBUjia TPAHCIOPTHUPOBKM OMACHBIX BELIECTB. XpaHEHHWE U JI03UPOBKA
3acThIBatOIe JKUAKOCTH. (OCOOEHHOCTHM TPAHCIOPTUPOBKM U JIO3UPOBAHUS CXKUIKEHHBIX Ta30B.
OCOOCHHOCTH XpaHEHUS W JO3MPOBKHU JIETKOBOCIUIAMEHSIOMIMXCS KHUIAKOCTeH. Pasrpyska, XpaHeHHe H
1o/la4ya TBEPJAOTO ChIPbsl B alaparbl. Y JAJICHHUE, YJIABIMBAaHWUE W YTWIM3ALHsS OTXOJOB IMPOU3BOJICTBA
OpPraHMYeCKOTO CHUHTE3a. YJaBIUBaHHE W O0E3BPEKUBAHHE OTXOIAIMIMX Tra3oB. MexaHWYeckas OYUCTKa
cTOKOB. OYHCTKa CTOYHBIX BOJ PEreHepalMOHHBIMU MeToaaMu. JleCTpyKTUBHBIE METO/IbI 00E€3BPEKUBAHUS
CTOYHBIX BOJ. buosiornueckas OUMCTKa CTOYHBIX BOJ.

4. O06beM yueOHOM JUCUUIIJIMHBI

O0beM TUCHUTIINHBI

Buj yuyeOHoii pa6oThI 3E Axan 1. | Acip. .
O01mas TPy10eMKOCTh TUCHUILIHHBI 4 144 108
KonTakTHas padoTa — ayIMTOPHBbIE 3aHATHS: 1,78 64 48
Jlexun 0,89 32 24
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[IpakTHuecKue 3aHATHUs 0,44 16 12

8 MoMm yucie 8 hopme npaKmuyeckol n0020Mmo6KuU 0,44 16 12

JlaGopaTopHble paboThI 0,44 16 12

8 moMm yucie 8 hopme npaKmuyeckol n0020Mmo6KuU 0,44 16 12

CamocrosiTesbHasi padoTa 2,22 80 60

KonTakTHas camocrositenbHas paboTa 0,4 0,3

2,22

CamMOCTOSITETbHOE U3YUYEHUE PA3IeNIOB TUCIIUIIIIUHBI 79,6 59,7
Bua uTOroBoro KOHTpoJIs: 3adeT ¢ OIEHKOH

AHHOTauA padoyeil MPOrpaMMbl JUCHUNJIMHBI
«HccaenoBanue 1 CMHTE3 OMOJIOTHYECKH AKTHBHEIX BelleCTB»

1. Heap aucuumIMHbI - MpHoOpeTeHrne OOydaromMMHUCS HABBIKOB B O0JACTH MpenapaThBHOTO
OpPTaHMYECKOTO CHHTE3a OMOJOTMYECKH AaKTHBHBIX BEIISCTB, a TAKXKE HCCICNOBAHUS HX XHUMHUYECKUX,
bu3nYecKuX MW OHMOJOTHYECKUX CBOWCTB, METOJAaMU WX OYWCTKH, UACHTHU(UKAIMU, MOAUPUKAIIUU U
MPUMCHCHHUS.

3adauu oucyunaunvl CBOIATCS K (DOPMUPOBAHUIO y CTYICHTOB HABBIKOB PA0OTHI B XMMHUYECKON U
OmoNoruvecKor 1abopaTopusx, HAYyIHOTO TMOAXOAa K TUIAHUPOBAHUIO U TMPOBEICHUIO DKCIEPUMEHTA, a
Tak)K€ YMEHUU MpaBUIbHO, OOOCHOBAHHO M KOPPEKTHO HHTEPIPETHPOBaTh U O(QOPMIIATH IMOIyYEHHBIE
pe3yNbTATHI.

2. B pe3yabTraTe u3ydyeHUus JUCHHUILIHHBI 00yYAIOIIUICH T0JIKEH:

Obaaoams CeNyOMUMA KOMIETSHIIMSIMA U WHIUKATOPAMH UX JOCTUKCHUS:

[1K-2.1; TIK-2.2; T1K-2.3; [1K-3.1; T1K-3.2; [1K-3.3; TIK-4.1; [1K-4.2; T1K-4.3; TIK-5.1; I1K-5.3; TIK-
5.4; TIK-5.5; TIK-6.1; I1IK-6.2.

3namo:

- IPUHIIUIIBI PA0OTHI B HAYYHO-MCCIIE0BATEIBCKUX JIA00OPATOPHSIX;

- OCHOBHbIE THIBl JIaOOPATOPHOM TMOCYZbI, YCTAaHOBOK, pAcCTBOpPHUTENIEH, PpPEaKTHUBOB U UX
UCIIOJIb30BaHNE,

- MpaBUJIa TEXHUKHU O€30M1aCHOCTH.

Ymemns:

- OCYIIECTBJISTH TIOUCK U 00pabOTKY HAYYHO-TEXHUYECKON MH(GOpMAIIIH,

- BOCIPOU3BOJUTH JKCHEPUMEHT IO TOTOBOM METOJIUKE, MPOBOAWTH ONTHUMH3AIUIO MPOIECCOB
MOJTyYEHUS LIEJIEBBIX BEILECTB,

- TPOBOAWTH aHAIHM3 TMOITYYaeMbIX BEIIECTB M MPABHIBHO OIMUCHIBATh UX (DU3UKO-XUMHUYECKHE
XapaKTepUCTUKU

- 0OpPMIIATH MOTydaeMble pe3ysbTaThl, popmupoBaTh oTueT no HUP.

Braoems:

- HaBBIKaMU MIPETapaTUBHOTO OPraHUIECKOTO CHHTE3A,

- (pu3UKO-XMMUYECKUMHU METOIAMU aHAJIN3a,

- IpenapaTUBHBIMU METO/IaMU OYMCTKH BEUIECTB, BKIIIOYAs XpoMaTorpaduro.

3. Kpartkoe coaep:xaHue TUCHMILIHHBI

1. Texnuka Ge3omacHOCTH MPU paboTe B J1adOpaTopuu.

2. BBenmenue B TeMaTHKy palOTHI, OCYUIECTBIIEHHWE JIUTEPATypHOTO IMOHUCKa, (opmHupoBaHUE
HAy4YHOTO 0030pa JINTEepaTyphl

3. IIpoBeneHne yueOHBIX ONBITOB [0 CUHTE3Y M3BECTHBIX BEIIECTB, BOZMOXKHBIX IIPEAIIECTBEHHUKOB
[[EJIEBOr0 MPOAYKTa, WM BCIOMOTATENbHBIX peareHToB. OUHCTKAa pPacTBOPUTENCH, MMOATOTOBKA
AQHAIUTUYECKUX 00pa3LioB AJISl PA3IMYHBIX BUAOB (DU3UKO-XMMHUUECKOTO aHAIIM3A.

4. [InanupoBaHUE U MPOBEJICHUE IIEIIEBOTO IKCTIEPUMEHTA

5. AHaiu3 MOJIyYEHHOTO NpPOAYKTa (DU3MUYECKMMH U (PU3UKO-XMMUYECKUMHU METOJaMHU aHallu3a.
WuTepnperanus pe3yinbTaToB U BHIBOIBL.

6. OdopmieHue oTuera o MPOCITaHHON padoTe.
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4. O0beM y4eOHOM JUCHHILINHBI

. O0BbeM TUCHHUIITTHHBI
Bup yue6Hoii padoThl 3F Axax . | Actp. o,
O01mas TPy10eMKOCTh TUCIHUILIHHBI 3 108 81
KonTakTHas padora — ayIMTOPHBbIE 3aHATHS: 1,33 48 36
Jlabopartopusie pabots (JIP) 1,33 48 36
8 MoMm yucie 8 hopme npaKmuyeckol n0020Mmo6KuU 1,33 48 36
CamocrosiTesbHasi padoTa 1,67 60 45
KoHnrtakTHas camocTosTenbHas pabora 0,4 0,3
1,67

CaMocCTOsITENIbHOE U3YUYEHHE PA3AEIOB IUCHUIIIMHBI 59,6 44,7
Bug uTOroBoro KOHTpoJIs: 3adeT ¢ OLEHKOM

AHHOTAUUsA padoyeil NPOrpaMMbl JUCUUIIIIMHBI
«HUccnenoBanmne, pa3padoTka U CHHTE3 OMOMETUIIMHCKUX MPenapaToBy

1. Heap AUCHMNIMHBI — IPHOOpPETEHNE 00YYAIOIMMUCS MPAKTHYECKUX HABBIKOB Pa0OTHI B 001aCTH
OMOMEIUIIMHCKUX HMCCIICIOBAaHUM, a TakKe B 00JacTH pabOThI C MPUPOJHBIMUA OMOJOTUYECKH AKTHBHBIMH
BELIECTBAMH.

2. B pe3yabTraTe u3ydyeHUus JUCHHUILUIHHBI 00yYAIOIIUIICH T0JIKEH:

Ob6nadamye CleAyOMUMI KOMIIETEHIIMAMU U UHIMKATOPAMH UX JTOCTHKECHUS:

[1K-2.1; T1K-2.2; T1K-2.3; T1K-3.1; TIK-3.2; TIK-3.3; [1K-4.1; [1K-4.2; [1K-4.3; [1K-5.1; T1K-5.3;

I1K-5.4; I1K-5.5; I1K-6.1; T1K-6.2.

3namo:

— IIpuHIUTIBEI OpraHu3auy padoThl B HAYYHO-HCCIIEAOBATEIBCKUX TA00PATOPHSIX;

— OcCHOBHBIC THUIIBI JTAOOPATOPHOM TOCYABI, YCTAaHOBOK, PAacCTBOPUTECH, PEaKTHBOB M UX
UCTIOJIb30BaHUE MPH MTPOBEACHUH HCCIEIOBAHUN B 00J1aCTH OMOMETMITUHCKON XUMUH;

— IlpaBuna TexHUKH O€30MacHOCTH NpU paboTe C OHOJOTHYECKH AKTHBHBIMH BEILECTBAMH
Pa3JIMYHBIX KJIACCOB;

Ymemn:

— OcyIecTBIATh TOUCK U 00pabOTKy HayUYHO-TEXHUYECKOH MH(OPMAIHH 10 CUHTE3y OMOJIOTUYECKH
AKTHBHBIX BEIIECTB U MOJTYYSHHIO OMOMEIUIIMHCKUX MPEnaparoB;

— BocnpousBecT CHUHTE3 LENEBBIX BEIIECTB 10 T'OTOBBIM METOAMKAM, IMPEMJIOKUTh IMYTH HX
ONTUMHU3ALINY;

— IIpoBOaUTH aHANW3 MOTYyYAEMbIX SKCIEPUMEHTAIbHBIX M AHATUTUYECKUX JaHHBIX, MPaBUILHO
MHTEPIPETUPOBATH U OMUCHIBATh (U3UKO-XMMHUECKHUE XapaKTEPUCTUKH 1IeJIEBbIX TPOIYKTOB;

— [IpencraBnsaTh moxydaemble pe3yIbTaThl IKCIIEPUMEHTAIBLHOW PabOThl B (hOpME YCTHOTO JOKIIANA,
dbopMUPOBATH OTUET MO UCCIIE0BATEILCKOM paboTe B COOTBETCTBUH C HOPMAaTUBHBIMU TPEOOBAHUSIMHU.

Braoemw:

— IIpakTyeckuMH HaBBIKAMH PabOThHI, HEOOXOAUMBIMU IS MPOBEACHUS HCCIEA0BaHUN B 00JacTH
xumun BAB 1 OnoMe TUIIMHCKOI XUMUH;

— TeopernueckuMu 3HAHUAMHM W TMPAKTUUYECKMMHM HAaBBIKAMU MPOBEIEHUS (DU3UKO-XMMHUECKHX
MeTo0B aHann3a bAB 1 GMoMeMIIMHCKUX TpenapaToB.

3. Kpartkoe coaep:xaHue TUCHMILIIHHBI

Pa3nen 1. IlnanupoBanye U NOArOTOBKA 1IEJIEBOTO SKCIIEPUMEHTA.

BBonnas yacte. TexHuka Oe3omacHocTd npu pabore B naboparopuu. OcoOeHHOCTH pPabOTHI B
nabopaTopur TpH TpoBeneHUH uccienoBannii o xumuu BAB. IlpaBmia m 0coOeHHOCTH COOpPKH
71a00paTOPHBIX MPUOOPOB AJISl Pa3IMUHBIX BHIOB CHHTE30B U BCIIOMOTATENbHBIX onepanuii. OcOOeHHOCTH 1
MPUHITUIIEI pabOThl OCHOBHOTO JIA0OPATOPHOTO O0OpYAOBaHUS, HEOOXOAMMOTO MPU MPOBEIACHUU CHHTE3A
BAB u mnonydenus OuWOMETUIIMHCKUX mpernapaToB. OCOOCHHOCTM WM TNPUHIMIBI PabOTHl OCHOBHOTO
AHATUTUYECKOTO 000pYAOBaHUS HEOOXOAMMOTO IJsi JTOKA3aTelIbhCTBA CTPYKTYpPhI U OMUCAHUS (DU3HKO-

XUMHUYECKHX XapakTepucTUK BAB 1 OMOMETUIIMHCKUX IMpenapaToB, 0COOEHHOCTH MOATOTOBKH 00pa3IoB U
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paboThI ¢ MpOrpaMMHBIM OOecrieueHrueM pUOOPOB.

BBenenue B TemaTuky paboTBl, OOCYXIEHHE C BEIYIIMM IIperojaaBaTelieM Ccrhenuduku
WHAMBUAYAJILHOTO MCCIIE0BATEIbCKOTO 3aJaHtsl, OCYIIECTBIEHUE JINTEPATYPHOTO MOUCKa, (HOpPMHUPOBAHHE
CTpaTeruu CHUHTeTHYecKoil paboThl. CocTaBieHHE IUIaHAa MCCIEI0BaTENbCKOM paboThl W CIHCKA
HEOOXOIUMBIX UCXOAHBIX coeauHenuid. [IpoBenenue mpoueayp no noAroToBKe pacTBOPUTENEH U UCXOIHBIX
COEMHECHUM.

Paznen 2. CunTteTnueckue padOTHI MO TOTYYCHHUIO M3BECTHBIX U MOTCHIUATHHBIX OMOJOTHYECKH
AKTUBHBIX BEIIECTB M OHOMEAWIIMHCKUX IPENapaToB, MPEIIICCTBEHHUKOB IIEJIEBBIX TMPOAYKTOB U
BCIIOMOTaTeNbHbIX PEareHTOB

[IpoBeneHne  wmcciaegoBaTeNbCKUX  paboT 1o  chOpMHpPOBAHHOMY  IUTaHy,  HapaboOTKa
MPEIIECTBEHHUKOB II€JIEBbIX IMPOJYKTOB, BCIOMOTATEIbHBIX PEAreHTOB, CHHTE3 LIEJEBBIX COEIUHEHUH,
noJjiyueHue OMOMEMIIMHCKUX MTPEernapaToB Ha UX OCHOBE.

Pasmen 3. AHanu3 MOMYYCHHBIX TPOAYKTOB (PU3UYECKUMHU U (DU3UKO-XUMUYECKHUMH METOJAMHU.
WNuTepnperanus pe3ynbTaToB, MOArOTOBKA OTYETA

AHanu3 TONYyYEHHBIX MPOAYKTOB C TOMOMIbIO (U3NYECKUX U (UBUKO-XHMMHUYECKUX METOMOB.
WHTepnperanus aHaIUTUYECKUX HaHHBIX W (OpMUpOBaHME BBIBOJOB O IMOJYYCHHBIX MPOJYKTaX.
OdopmneHne oT4yera 0 MPOACTAHHON IKCIEPUMEHTAThHOU paboTe U MOATOTOBKA YCTHOTO JOKJIaja Ha ero
OCHOBE.

4. O0beM y4eOHOM JUCHHILIMHBI

O0BbeM JUCHUTIINHBI
3E Akan. 4. | Acrtp. 4.

Buna yueOHoii padoThI

O01mas TPy10eMKOCTh TUCHHUIIHHbI 3 108 81

KonTakTHas padoTa — ayIMTOPHBbIE 3aHATHS: 1,33 48 36

JlaGopatopusie padotsl (JIP) 1,33 48 36

8 MoMm yucie 8 hopme npaKmuyeckol n0020Mmo6KuU 1,33 48 36

CamocrosiTesbHasi padoTa 1,67 60 45

KoHnrtakTHas camoctosTenbHas pabora 0,4 0,3

1,67

CaMocCTOsITENIbHOE U3YUYEHHE PA3AEIOB IUCHUIIIMHBI 59,6 44,7
Bua uToroBoro KOHTpoJIs: 3a4eT ¢ OLEHKOM

AHHOTauA padoyeil MPOrpaMMbl JUCHUIJIMHBI
«HccnenoBanue, aHAJIU3 U IKCIEPTU3A OMOJTOTHYECKH AKTHBHBIX BelIeCTB)

1. Heab AUCHMILUIMHBI: TPHOOPETECHUE CTYACHTAMHU TaKWX 3HAHWH, YMEHUNM U HABBIKOB, CBSI3aHHBIX
C HCIIOJIB30BAHUCM KPUMHUHAJIUCTHYCCKUX CpPCACTB U MCTOJAOB B PACKPBITUH, PaACCICAOBAHUN U
PEIOTBPALICHUH MPECTYIJICHUI IyTeM BBIMOJHEHUS MUMH JIa0OpaTOPHBIX 3aJaHUi, COOTBETCTBYIOIIMX
HOpMaM TOJITOTOBKHU IKCIEPTHOTO cocTaBa denepanbHOM ciy:KObI IO KOHTPOJIIO 32 000pOTOM HAPKOTHUKOB.

2. B pe3yabTraTe u3ydyeHUus QJUCHHUILIHHBI 00yYAI0OIIUICH T0JIKEH:

Obaaoams CeNyOMUMA KOMIETSHIIMSIMA U WHIUKATOPAMH UX JOCTUKCHUS:

[IK-2.1; T1IK-2.2; TIK-2.3; T1K-3.1; T1K-3.2; [1K-3.3; T1K-4.1; T1K-4.2; [1K-4.3; TIK-5.1; [1K-5.3;

[1K-5.4; T1IK-5.5; T1K-6.1; T1K-6.2.

3namu:

— TEOpHI0 CydeOHO-XMMHYECKOM OSKCHepTU3bl HAPKOTUYECKUX CPEACTB, ICUXOTPOIHBIX,
CUJIbHOACUCTBYIOIIMX, SAOBUTHIX BEIIECTB U IIPEKYPCOPOB HAPKOTHYECKUX CPEACTB M IICUXOTPOIIHBIX
BEIIIECTB;

— CUCTCMATUKY HAPKOTUYCCKUX CPCACTB U ICUXOTPOITHBIX BCIICCTB, OCHOBHLIC KHaCCHq)I/IKaLIHOHHBIC
TaKCOHBI;

— OCHOBHBIC KpPUMHHAJIUCTHUYCCKUC MCTOAUKU HUCCICAOBAHUA HAPKOTHYCCKUX CpPCACTB U
NICUXOTPOIMHBIX  BEUIECTB, CYHIECTByIomMe B ba3oBoil 3KCHEPTHO-KPUMUHAIUCTUYECKON  ciyxO0e
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Vupasnenns @CKH Poccun no r. Mockse (B TOM 4ucie UMEIOLMMHU OIPAaHUYUTEIbHYIO NOMETKY <«
CITY’K€OHOTO TIOJIb30BAHUS).

Ymemy:

— TIPUMEHATh METOJbl BOCXOJIAINICH JWHEHWHON TOHKOCIOWHON xpomarorpaduu, HNK-Dypse-
CIEKTPOMETPUH, XPOMATO-MACC-CIEKTPOMETPHUH, Ta30BOH Xpomarorpaduu MpHU TNPOBEACHUU CYAEOHO-
XUMHYECKHUX IKCIEPTU3 HAPKOTHUECKUX CPEICTB U IMCUXOTPOIHBIX BEIIECTB;

— IPUMEHATh METOJIbI (PU3UKO-XUMHUUYECKOTO aHaIM3a MPHU MCCIEAOBAHUNA OMOJOTUYECKH aKTUBHBIX
BEIIECTB OMNpEACNEHHBIX TIpynn (HAPKOTHYECKUX CPEACTB, ICUXOTPOMHBIX M CHIIBHOACHCTBYIOIINX
BEIIECTB);

Braoems:

— TEOPETUYECKUMHU OCHOBAMH XMMHUHU U TEXHOJOTUU OUOJIOTMYECKH aKTUBHBIX BEILECTB;

3. Kparkoe comepxxanue IMCUMILIHHBI:

[IpaBuia TexHuku 0€30MacHOCTU MpHU paboTe ¢ HAPKOTHUECKUMU CpPEACTBAMM, MCHUXOTPOMHBIMHU,
CUWJIBHOJICHCTBYIOIMUMU M SJOBHTHIMH  BemlecTBaMu. Pa0ora B  DKCIEpTHO-KPUMHUHATMCTUYECKUX
MOJIpa3/iesIeHUsIX PAaBOOXPAHUTEIBHBIX OPTraHOB

[TpumeHeHne METOUK MPOOOOTOOpa MPU UCCIICAOBAaHNN HAPKOTHUYECKUX CPEICTB, IICUXOTPOIMHBIX U
CHJIbHOJICHCTBYIOIUX BEILIECTB

DKcnepTu3a HapKOTUYECKHUX CPEACTB, MONy4YaeMbIX M3 pacTeHHs MakK. OOBEKTHl HKCHEPTHU3BI:
MaKoBasi COJIOMa, IKCTPAKT MaKOBOU COJIOMBI, onuit. OnpesesieHne Macchl HAPKOTUYECKOTO CPEICTBA

DKclepTu3a HAapKOTHYECKUX CPEJACTB, TOIYy4YaeMbIX U3 pacTeHuss Mak. OOBEKT 3KCHEepTH3BI:
aleTIJIMPOBAHHBIN ONUi. DKcnepTr3a repornHa. OnpeneneHne MacChl HAPKOTHUYECKOTO CPeICTBa

CpaBHUTENbHAs SKCIEPTHU3a TE€pPOMHA. YCTAHOBJICHHME OOIIHOCTH MCTOYHHKA MPOUCXOXKICHUS
HECKOJILKMX 00pa3IioB TeporHa

DKcIepTru3a HapKOTUYECKUX CPEACTB, MOJy4aeMbIX U3 pacTeHUs, KOHOIUIL. OOBEKThl AKCIEPTH3HI:
pacTeHHs] KOHOIUIM, MapuxyaHa, Tallluil, ramuimHoe wMacio. OnpeneneHue Macchl HapKOTHUYECKOTO
CpeacTBa

DkcnepTusa rpu0oB, COAEPKAIIMX MCUIOLUMH U Ncuiaounbut. OnpeeneHne Macchl HAPKOTHIECKOTO
CpeacTBa

OKcnepTu3a  HApKOTHYECKUX  CPEACTB, TMojydyaeMblXx u3  ddeapuHa (mceBmoddenpurHa,
(eHnIIponanoIaMIHa)

DKcrepTu3a HEKOTOPBIX CHHTETUYECKUX HAPKOTHUECKUX CPEICTB (IICUXOTPOIHBIX BELIECTB):
amderamuHa, MetamperaMmuHa, 3-MeTHI(HEeHTaHWI. Y CTAHOBJIIEHUE METO/1a CHHTE3a U OOIIHOCTH UCTOYHHUKA
MIPOUCXOXKICHUS aM(peTaMuHa

DKcrnepTru3a HEKOTOPBhIX CHIIbHOJEHCTBYIOIIMX BEIIECTB: aHAOOIMYECKHE CTEPOMIbI, CHOYTpaMUH.
Omnpenenenne Macchl KOHTPOIUPYEMBIX BEILIECTB

Kpurepun oTHecEeHMS COEIMHEHUN K IMPOU3BOAHBIM HApPKOTHUYECKUX CPEICTB M ICUXOTPOIHBIX
BEIIECTB. OKCIEPTU3a HEKOTOPBIX PACIHPOCTPAHEHHBIX IPOU3BOJHBIX HAPKOTHYECKUX CPEACTB U
MCUXOTPOMHBIX ~ BEMIECTB  («IU3allHePCKHWE  HAPKOTHUKHUY»):  MPOU3BOAHBIE  3-alaMaHTOWIMHIONA,
dbeHunaneTUIMHAoMa, 3-0EH30MINHI0IIa

OKcnepTu3a  HEKOTOPBIX  PACIPOCTPAHEHHBIX  MPOU3BOJHBIX  HApPKOTUYECKUX  CPEACTB W
MICUXOTPOIHBIX BEIIECTB («IU3allHEPCKUE HAPKOTUKUY): TPOU3BOIHBIE TPUINITAMUHA, (PEHITUIIAMUHBI

OKcnepTu3a  HEKOTOPBIX  PACIPOCTPAHEHHBIX  MPOU3BOJAHBIX  HApPKOTUYECKUX  CPEACTB W
TICUXOTPOIHBIX BEMIECTB («IM3alHEPCKHE HAPKOTUKH»): N-meTmmdenpona, r¢eapona (MeTKaTuHOHA), 1-
dennnnunepasnna, 1-peHUIINKIOreKCUIaMUHa

DKcnepTu3a MpeKypcopoB HAPKOTUYECKUX CPEACTB M MICUXOTPOIHBIX BellecTB. OnpeaeneHne Macchl
IIPEKYpPCOPOB

CoueTanue METOIOB Kau€CTBEHHOIO AHAIMTHYECKOTO AHAJIW3a, BECOBOIO aHaIM3a, TOHKOCIOMHOMN
xpomarorpapuu, UK-Oypbe-ciekrpomerpun, Y D-criekrpodoToMeTpun, ra3oBoii xpomarorpaduu, ra3oBoi
XpomaTorpaduu ¢ Macc-CeIeKTUBHBIM JI€TEKTUPOBAHUEM, >KUJIKOCTHOM XpoMarorpaduu, ClieKTpPOMETPUH B
MHAYKIIMOHHO-CBA3aHHOH IUIa3Me NPU MCCIEA0BAHUN HAPKOTUYECKUX CPENICTB U IICUXOTPOIHBIX BEILIECTB

JlabopatopHsblil SKcIIpecc-aHanu3 HapKOTHUECKUX CPEICTB M NMCUXOTPOIHBIX BellecTB. BoimonHnenue
ONEPATUBHOTO MCCIIEOBAHUSA MO 3aJaHUsIM OpraHoB J03HaHUs. l[IpuMeHeHue aBTOMATHU3UPOBAHHOMN
nHpopmarmonHo-mmonckoBoid cucteMbl «ANUTICUH-AHTHHApKOTHKHMY» TPHU BBIMOJHEHUH DJKCIEPTH3 H
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uccnenoBannii  BAB, mpencraBieHHBIX B BUAE HAPKOTUYECKUX CPEACTB U IMCUXOTPOIIHBIX,
CHJIbHOJICHCTBYIOIUX BEILIECTB

HcnonHenue uccineqoBaHusi TeCToBOM cMecu 1 (B BUAE MOPOLIKOOOPA3HOTO BEIIECTBA/SKUIKOCTH)
OMOJIOTUYECKH aKTUBHBIX BELIECTB IOJI PYKOBOACTBOM IPEMNOJaBaTENsl COYETAHUEM METO/IOB BOCXOJSIICH
auHeWHoW ToHkocioiHON xpomarorpadpuu (TCX), MK-Dypwe-cnexrpomerpun (MK-cnextpomerpun),
razoBor xpomarorpadguu ¢ macc-ceneKTuBHbIM aeTektupoBanueM (I'X-MC). [Ipo6ooTdop, ompenencHue
Macchl

HcnonHenue wuccienoBaHus TECTOBOM cMecH 2 (B BHAC PACTUTEIBHON MAacChl) OHMOJOTHYECKU
AKTHUBHBIX BEIIECTB MOJ PYKOBOJICTBOM IPENO/aBaTENsl COUETAaHUEM METO/IOB ONTHYECKOW MHKPOCKOIHH,
BOCXOJsIIeH JUHEWHOW ToHKochoiHoW xpomarorpapuu (TCX), HK-®Dypwe-cnekrpomerpun (MK-
CIIEKTPOMETPHH), Ta30BOM Xpomartorpadhuu ¢ Macc-CeleKTUBHBIM  nerektupoBanneM (I'X-MC).
[Ipo6ooT6op, onpeneneHne Macehl.

4. O06beM yueOHOM JUCUUIIJIMHBI

O0BbeM U CIUIIINHEI
3E AKkaj. 4. AcTp.u.

Buj yueOHoi1 padoThI

O01mas TPy10eMKOCTh TUCHHUILIHHBI 3 108 81

KonTakTHas padora — ayIMTOPHBbIE 3aHATHS: 1,33 48 36

Jlabopartopusie pabots (JIP) 1,33 48 36

B TOM 4HcCIe B popMe MPAKTHYECKON OTOTOBKU 1,33 48 36

CamocrosiTesbHasi padoTa 1,67 60 45

KoHnrtakTHas camoctosTenbHas pabora 0,4 0,3

1,67

CaMocCTOsITENIbHOE U3YUYEHHE PA3AEIOB IUCHUIIIMHBI 59,6 44,7
Bua uTOroBoro KOHTpoJIs: 3adeT ¢ OLEHKOM

AHHOTaUUs padoyeil NPOrpaMmMbl JUCUUILIIMHBI
«YrnpaBjeHne Ka4eCTBOM JIEKAPCTBEHHBIX CPEICTB)

1. Heap aucuumiInHbl — GOpMHUpPOBAaHUE y OOYUYAIOMIMXCS 3HAHUN 1O TEOPETHUYECKHUM OCHOBAM
CTaHJApTU3alMA W KOHTPOJIO KadecTBa JIEKAPCTBEHHBIX CPEJICTB, OCHOBHBIE IPUHLMIIBI OpPraHU3ALNH
IIPOU3BOJICTBA, CHCTEMBI OLICHKU M KOHTPOJISI Ka4eCTBA JIEKAPCTBEHHBIX CPEACTB.

2. B pe3yabTrare u3ydyeHUs JUCHHUILIHHBI 00yYAIOIIUICA T0JIKEH:

Obnadamye CleayOMUMI KOMIIETEHIIMAMU ¥ UHIUKATOPAMH UX JTOCTHUKECHUS:

[IK-2.1, TIK-2.2, 1IK-2.3, TIK-3.1, IIK-3.2, TIK-3.3, I1IK-4.1, TIK-4.2, I1K-4.3, IIK-5.1, IIK-5.3,
[IK-5.4, IIK-5.5, [1IK-6.1, ITK-6.2.

3namo:

- OCHOBHbIE HOPMATHUBHBIC JOKYMEHTBI, ONpEACNSAIONIME TMOPSAAOK oOpamieHus, B T.d.
roCyIapCTBEHHOI'O KOHTPOJISI KaueCTBa JIEKAPCTBEHHBIX CPEACTB Ha Tepputopun Poccuiickoit denepanmy;

- mopsanok moctpoeHus (apmakoneitHbix crareir (PC) /HopmatuBHOUN mokymentauuu (HJI) Ha
TOTOBBIE JIEKAPCTBEHHBIE IIPENAPATHI;

- TOPAJOK YCTaHOBJIEHUSI CPOKOB IT'OJHOCTH JIEKAPCTBEHHBIX CPEICTB.

Ymems:

- ONpPENENINUTh BUJ JIEKAPCTBEHHOT'O CPECTBA M OTHECTH €T0 K OIPENEIEHHON TPYIIIIE;

- TpPEeUIOKUTh TEPEYEHb ITOKA3aTeNe KOHTPOJIA KadecTBa JUIsl BKJIKOYEHHUS B HOPMATHBHYIO
nokymenTaruio (HJI) u coctaButh npoekt H/[ Ha iekapcTBEHHOE CPENCTBO.

Braoemy:

- HaBBIKAMH COCTaBJICHHS TPOEKTOB HopMmaTuBHOM nokymeHTtauuu (HJ/I) Ha nekapcTBeHHBIE
CpE/CTBa;

- HaBbIKaMU IPOBEACHMSI KOHTPOJIS KA4eCTBA JIEKAPCTBEHHBIX CPE/ICTB.

3. KpaTtkoe coaep:xaHue TUCHMILIHHBI

Bseoenue. llenp w 3amaun  gucUMIUIMHBL. OCHOBHBIE JIOKYMEHTHI, OMNPEICISIONINE MOPSI0K
oOpareHusi JICKapCTBEHHBIX CpencTB Ha Tepputopun Poccuiickoit ®enepanuu. ['ocymapcTBeHHBIN
KOHTPOJIb M Ham3op B cepe oOparieHus JIeKapcTBEHHBIX cpeacTB. OCHOBHbIE (enepajabHbIe OpTraHbI
VCITOJIHUTEJIBHON BJIACTU U UX KOMIIETEHIIUH.
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Pazoen 1. Omanvi paspabomku HOPpMAMueHOU OOKYMEHMAYUU HA JeKapCmeeHHble CpedCcmad.
OcCHOBHbBIE JTOKYMEHTBI, OINpEACISIONe MOPSIOK pa3paboTKW HAYYHO-TEXHUYECKOW ITOKYMEHTAllUM Ha
JEKapCTBEHHOE CpencTBo. Pa3paboTka MOKYMEHTOB Ha OpUTMHAIbHBIC/pEeEpEeHTHBIE Tperaparhl.
Pa3paboTka JOKyMEHTOB Ha BOCIIPOM3BEIEHHBIE MTPEapaThl.

Paszoen 2. Paspabomxa ¢hapmakonelinoix cmamei Ha JekapcmeenHoe cpedcmego. IloHATHS
«HopMartuBHbIi qOKyMeHT» U «DapMmakorieiiHas crtaTbs». Buasl hapmakoneitHsix crareil. HopmaTtuBHBII
NoKyMeHT/(papmakonieitHas cratbst mnpennpuatus. [ocymapctBenHas @apmakones P®. OcHoBHbIE
3apyoexnbie (hapmakomnen: EBponeiickas papmakones (EP), bputanckas ®apmaxones (BP), Amepukanckas
dapmakories (USP). Buaer nexkapCTBEHHBIX CpPEICTB W TepeyeHb TpeOoBaHWW K HHUM. Banupmanus
AHATUTUYECKUX METOJIOB OIpEIeTICHUs KauecTBa JEKApCTBEHHOTO cpencTBa. OnpeneneHne cCpoka roJHOCTH
JIEKapCTBEHHOI'O CPE/ICTBA.

4. O0béM y4eOHON JUCHHILINHBI

N O0beM TUCHUNJIMHBI
Buna yueOHoii padoThI 3E AKaL 1. Actp.u.
OO0masi Tpy10€eMKOCTh 1M CHUTITHHBI 3 108 81
KonTakTHasi padoTa — ayIMTOPHbIE 3aHATHS: 1,33 48 36
JlaGopatopusie padotsl (JIP) 1,33 48 36
B TOM 4YHCJIe B (popMe MPaKTUUECKOU MOATOTOBKH 1,33 48 36
CamocTosiTesibHasi padora 1,67 60 45
KonTakTHas camocrositenbHas paboTa 0.4 0,3
1,67

CamMOCTOSITETbHOE U3YUYEHUE PA3/IeNIOB TUCIIUIIIINHBI 59,6 447
Bua uTOroBoro KOHTpoJIs: 3adeT ¢ OIEHKOH

AHHOTauA padoyeil MPOrpaMMbl JUCHUINJIMHBI
«DapManeBTHYECKH aHAJIN3 U CHCTEMa KOHTPOJIA Ka4eCTBa JIEKAPCTBEHHBIX CPeCTB»

1. Henap AMCHMIUIMHBI: TIOATOTOBUTH CHEIMAIUCTOB B OOJACTH CHUHTETUYECKUX OHOIOrMYEcKd
AKTUBHBIX BEIIECTB C YIIYOJCHHBIMH 3HAHUSMH KOHTPOJS KadecTBa JICKAPCTBEHHBIX CPEJCTB, a TaKXKe
KOHTPOJIBHO-PA3PEIINUTEIbHON CUCTEMBI IIPU UX MPOU3BOJICTBE.

2. B pesyabTare n3y4eHusi AMCHHUIIMHBI 00y4aOLIUICH JOJIKEH:

Obaaoams clieqyomUMy KOMIETSHIIMSIMU U UHAUKATOPAMH UX JOCTUKECHUS:

[1IK-2.2, I1K-2.3, [1IK-3.1, I1K-5.1, TIK-5.2, IIK-5.4.

3namo:

- mpeaMeT (hapMareBTHUECKOW XMMHUU U OCHOBBI (DapMalleBTHUECKOTO aHAIIN3a;

- HOPMaTHBHO-TPABOBYIO 0a3y MpH MPOU3BOJICTBE U OCYILIECTBICHUH KOHTPOJIS KauecTBa
JIEKapCTBEHHBIX CPE/ICTB;

Ymems:

- U3y4aTh M aHAJIM3UPOBATh HEOOXOIUMYIO HH(POPMAINIO, TEXHUYECKHE CPEICTBA KOHTPOJIS U
MTOKa3aTeNIN OLEHKH COCTOSIHUS KaueCTBa JICKAPCTBEHHBIX CPE/ICTB;

- IPOBOJUTH aHAJIU3 COCTOSHUS O0OBEKTOB HAOMIOICHHS, KOMIIJIEKCHO OOOCHOBBIBATh MPUHIUMAEMBbIE
U pealin3yeMble PEIICHHUS.

Braoemy:

-OCHOBHBIMU TpUEMamMH U MeTojJaMu (apMaleBTUUYECKOr0 aHaiau3a IMpH  IPOU3BOJCTBE
JIEKapCTBEHHBIX CPE/ICTB;

- Hopmamu u npaBuiamu GMP npu npon3BoACTBE M KOHTPOJIE KaYECTBA JIEKAPCTBEHHBIX CPECTB.

3. Kparkoe comepxxanue QIMCUMILIHHBI:

Brenenne. Kpatkuii uCTOpUYECKU OYEPK MOABJICHUS JIEKAPCTB.

IIpenmer dapmaneBTudyeckoit xumuu. [Ipeamer gapmaneBTHYeCKOl XUMUN U €€ CBA3b C APYTUMH
Haykamu. Krnaccudukainus jekapCcTBEHHBIX CpeACTB. VICTOYHUKM TONydeHUs JIEKAPCTBEHHBIX CPENICTB.
CoBpeMEHHbBIE OCHOBBI CTPAaTETMH CO3/aHUS HOBBIX CHHTETHMUYECKHMX JIEKAPCTBEHHBIX cpenctB. Craauu
OHMOJIOTHYECKOTO0 HM3YYEHHUs JIeKapCTBEHHOTo BemlecTBa. CoBpeMeHHbIE TpeOOBaHMs, MpPEIbsABIsSEMbIE K
JIEKapCTBEHHBIM BelllecTBaM. Kputepun kauecTBa JIEKapCTBEHHBIX CPEZCTB.
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HopmaTtuBHO-nipaBoBasi JOKyMEHTAI[Usi IO KOHTPOJIO KadyecTBa JIEKAPCTBEHHBIX CPEICTB U
l'ocynapctBennas ®apmaxkornies. dDenepanbHbli 3aKOH O JIEKAPCTBEHHBIX cpenctBax. IIpeamer
perynupoBanus @DenepanbHoro 3akoHa. OcHOBHblE NOHATHA. ['ocynapcTBeHHass cHCTeMa KOHTPOJISA
KauecTBa, 3p(EeKTUBHOCTH, OE30MACHOCTH JIEKApCTBEHHBIX cpeacTB. dDenepanbHblii OpraH UCIOIHUTEIbHOM
BJIACTH TI0 OCYIIECTBJICHUIO KOHTPOJSA 32 KayecTBOM, 3(P(PEKTUBHOCTHIO, OE30MAaCHOCTHIO JIEKAPCTBEHHBIX
cpencts. [Ipon3BoICTBO JEKAPCTBEHHBIX CPEACTB. [ 0OcyapcTBeHHas perucTpanus J€KapCTBEHHBIX CPEICTB.

OrtpacneBoii crangapt OCT 91500.05.001-00 «CranmapTel KauecTBa JIEKAPCTBEHHBIX CPEACTB.
OcHoBHBIE TIONOXKEeHUs». [lpuHsAThie omnpeneneHus. OOmme monoxeHus. JlekapcTBeHHBIE (POPMEI.
MeauuuHcKkie 1 UMMYHOOHOJIOTHYECKHE MTPenapaThl.

locymapcrBennas ®apmakomnes. @usndeckue U (QU3UKO-XMMHYECKHE METOABl  aHaIH3a.
Temneparypa mnaBnenus. Temmneparypa 3aTBepAeBaHHs. TeMIlepaTypHbIE MpeNebl MEPEroHKM U TOYKA
kunieHus. [lnotHocTs. BsizkocTs. OmpeneneHue STWIOBOTO CHHPTAa B KUAKUX (PapMaleBTUISCKUX
npenaparax. Pedpakromerpus. [lomspumerpus. Crnekrpockonuueckue Metonsl. CrektpodoromeTpusi B
HNK-o6mactu. CHeKTpocKONUs SAEPHOTO  MarHUTHOTO pe3oHaHca. OcmoinsipHOCTh.  MoHOMeETpHs.
PactBopuMocTs. CreneHb Okpacku >kuakocteld. [Ipo3padyHocTh M cTeneHb MYTHOCTH. McrmbiTaHus Ha
IpelenbHOe coJep)kaHue mnpumMecedl. HMcnbiTaHuss Ha 4YMCTOTY. buosiornueckue MeETOAbl KOHTPOJIS.
HcnpiTanus Ha aHOMaJbHYIO TOKCUYHOCTH, MHUPOTEHHOCTD, ONpezesieHne OaKTepHabHBIX SHIOTOKCHHOB.
HcnplTanus Ha TUCTaMMH, JEMPECCOPHBIE BEIECTBA, CTEPUIBLHOCTb, MHKPOOHOIOTHYECKYIO YHCTOTY.
CrangaptHble 0o0pa3ipl U UX Kiaccupukanus. AHTUMUKPOOHbIE KOHCEPBAHTHI JIEKAPCTBEHHBIX CPE/ICTB.
Ponp MexnyHapOaHBIX CTaHIAPTOB B TOCYAAPCTBEHHOM CHUCTEME YINPABJICHUSI Ka4eCTBOM JIEKAPCTBEHHBIX
cpencts. [lepcnexktuBel EBponeiickoit @apmakonen. Ceprudukamnus JeKapCTBEHHBIX CPEJCTB U BaJIHIAIIH
pPa3IUYHBIX METOAOB aHanu3a. CpoK TOJHOCTH U CTAOWIM3AINS JIEKAPCTBEHHBIX CPEICTB. BHyTpHanTeyHbIi
KOHTPOJIb JIEKAPCTBEHHBIX CPEJCTB.

Hopmbert GMP. TT'OCT P 52249-2009. «IIpaBuna npou3BoAcTBa U KOHTPOJIS KA4ECTBA JIEKAPCTBEHHBIX
cpeactB». Ob6macth mnpumeHeHUs. OCHOBHbIE TpeOOBaHHMS K TPOU3BOACTBY M KOHTPOJIIO KadecTBa
JeKapcTBeHHbIX cpenactB. [lepconan. PykoBomsmme pabGotHuku. OOyuenue. [urumena mnepconana.
[Tomemmenune u obopyaoBaHue. 30HbI KOHTPOJIS KadecTBa. BecmomoraTenbHbie 30HBI. JlokyMeHTanms. Bus
NOKYMEeHTOB. CTpyKTypa perucTpalMoHHOro jaochbe. OOs3aTenbHas pokymeHTtanus. Ot6op mpoO.
[IpoBenenne ucnbiTanuil. Pexiiamarnuu n oT3biB npoaykiuuu. CamonHcnekus. [Ipou3BoACTBO CTEPUIIBHBIX
JIEKapCTBEHHBIX cpencTB. [IpoM3BOACTBO METUIIMHCKMX OHOJOTMYECKHX mpenapaTtoB. [Ipom3BoacTBo
paarodapmaleBTHUECKUX IMpenapaToB. [IpoM3BOACTBO JEKAPCTBEHHBIX CPEACTB U3 PACTUTEIBHOTO CHIPHS.
[IpousBoncTBo a’pozonei A MHraasanuil. CucreMsl ¢ KOMIBIOTEPHBIM YIIPaBICHUEM U IIPOU3BOJICTBOM.
[Ipon3BOACTBO JIEKAPCTBEHHBIX CPEICTB JUISl KIIMHUYECKUX HcciieqoBaHUM. [Ipon3BOACTBO JEKapCTBEHHBIX
CpEeZACTB U3 KPOBU WJIM TUIA3MBI YeJIOBEKA. ATTECTAIHs IIPOLIECCOB U 000y IOBAHUS.

OneMeHTHl (papMaleBTHYECKOTO aHaim3a. JlekapCcTBEHHBIE CpPE/ICTBA HEOPTaHWYECKOW MPHUPOJIBI.
Knaccudukanus. ITpumepsr: xmopua kanelus, iof. JlekapcTBeHHBIE CpEACTBa OPraHUYECKOW MPUPOBI:
KJ1accuguKanus, 0coOeHHOCTH aHanu3a. [Ipumepsl: 6ennazon. ['omeonaruyeckue 1eKapcTBEHHbIE CPENICTBA.

4. O0beM y4eOHOM JUCHHUILINHBI

O0BbeM JUCHUTIIINHBI

Buna yueOHoii padoThI 3E Axax v, | Actp..
O0mas TpyI0eMKOCTh JMCIUIIIHHbI 2 72 54
KonTakTHasi padoTra — ayIMTOPHbIE 3aHATHS: 0,89 32 24
Jlexun 0,445 16 12
[IpakTHueckue 3aHsATHS 0,445 16 12
8 MOM Uucie 8 (hopme NPaKxmuieckol no020moeKu 0,445 16 12
CamocTosiTesbHasi padora 1,11 40 30
KonrtakTHas camoctosTenbHas pabora 0,4 0,3
1,11

CaMocCTOsITENbHOE U3YUYEHUE PA3AEIOB IUCLIUIIIMHBI 39,6 29,7
Bua uTOoroBoro KOHTpoJIsi: 3adeT ¢ OLEHKOM
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AHHOTauA padoyeil MPOrpaMMbl JUCHHUIJIMHBI
«TexHO0JI0THSI KOHIIEHTPUPOBAHHBIX JAUCIEPCHBIX CHCTEM

1. Heap aumcoMmimHbl — (HOpMUPOBaHHME Yy OOYYAIOMIMXCS CHUCTEMAaTHU3UPOBAHHBIX 3HAHUM O
bu3HYECKON TPUPOJIe TIOBEPXHOCTHBIX CHII, NEHCTBYIOMMX MEXKIY YaCTUIIAMU B PA3IMUYHBIX TUCTICPCHBIX
CUCTEMax, BO3MOXKHOCTSIX I[€JICHAINIPABIEHHOTO BIMSHUS Ha MPOLECCHl CTPYKTYPOOOpa30BaHUS U CO3/AaHUS
CHCTEM C 33JJaHHBIM KOMILJIEKCOM CBOMCTB.

2. B pe3yabTrare u3ydyeHUus JUCHHUILIHHBI 00yYAIOIIUIACA T0JIKEH:

Ob6aaoams clieqyomUMU KOMIETSHIIMSIMU U UHAUKATOPAMH UX JOCTUKECHUS:

[1K-2.2, TIK-2.3, T1K-3.1, [1IK-5.1, TIK-5.2, TIK-5.4.

3namo:

- COBPEMEHHbIE METO/Ibl OMPEICTICHUSI PA3MEPOB YACTHI] M UX YIE€TbHON MOBEPXHOCTH;

-OCHOBHBIE BU/JIbI IUCIIEPCHBIX HAMOJIHUTENEH;

- OCHOBHBIE 0OCOOCHHOCTH U 3aKOHOMEpHOCTH ancopounu [TAB u monuMepoB U3 pacTBOPOB;

- METOJIbI OLIEHKHU arperaTUBHON yCTOMYMBOCTH JIUCIEPCHBIX CUCTEM;

Ymemns:

- MOJIy4aTh AUCIIEPCHBIE CUCTEMBI C 33JJaHHBIM KOMILIEKCOM TEXHOJOTUYECKUX U MOTPEOUTETHCKUX
CBOICTB;

Braoemo:

- OCHOBHBIMHU METOJIaMH KOJUTOMTHOW XMMHH MIPH pa3paboTKe COCTABOB PA3IMYHOTO Ha3HAUCHUS;

- 11abopaTOpHBIMU METOJMKAMHM HCCIEAOBAaHUS TaKUX MJUCIEPCHBIX CHUCTEM Kak 30JH, TeiH,
AMYJIbCUH U CYCIICH3UHU.

3. Kpartkoe cogep:xaHue TUCUMIIIMHBI:

1. Benenne. OOBEKTH (hapMakonen U KOCMETUKU (KpPEeMBbl, IIAMITyHHU, 3yOHBIE TIACThI U Jp.) KaK
KJIACCHUYECKHE TUCIIEPCHBIE CUCTEMBI.

2. Hamomuutenmu. OCHOBHBIE XapaKTEPUCTUKH HAMOJIHUTENCH: (opma dYacTHIl, AUCIEPCHOCTH,
yAeNbHAsl MOBEPXHOCTb. MeTOABl OLICHKH pa3MepoB 4acThll. MeToabl MOJYyYEeHHs] IUCIEPCHBIX YacTHII.
[Tpumepsl HAaMTOTHUTETICH, UCTIONB3YEMBIX B ()apMAalleBTUUECKUX U KOCMETUYECKIX MPOIYKTaX.

3. AncopOunoHHOE MOIU(PHUITUPOBAHNE TTIOBEPXHOCTH YaCTHUIl HATIOJTHUTEIICH.

AncopOumsi U3 pacTBOPOB Ha TMOBEPXHOCTH TBEPABIX Tel. AcopOmus HenoHoreHHBIX [IAB wu3
MOJIAPHBIX W HETOJSIPHBIX CpeJl Ha MOBEPXHOCTH aJCOPOEHTOB Pa3IMYHOM MOJSIPHOCTU. AncopOuus u3
pactBopoB noHoreHHbIX [TAB. IIpumMeps! pelieHrst HEKOTOPBIX KOHKPETHBIX TEXHOJIOTHYECKUX 3a/1a4.

4. Mex4acTUUYHBIE B3aUMOJICUCTBHUS B JUCIIEPCHBIX CUCTEMaX.

[TonsiTie 0 MOBEPXHOCTHBIX cUiax 1-ro u 2-ro poxaa. PackiamHuBaroliee 1aBjieHUE, SHEPTUS U CHUJIA
B3auMojecTBusl 4yacTtull. (OCHOBHBIE COCTaBIIIONIME PACKIMHUBAIOUIETO JABJICHUs. BapuaHTh
HSHEPreTUYECKUX KPUBBIX B3AMMOJICUCTBHS YaCTUILL. THUIBI MEKYACTUYHBIX KOHTAKTOB.

5. CTpykTypooOpa3oBaHu€e B TUCIIEPCHBIX cHCTeMaX. Peosornueckne cCBOMCTBA AUCTIEPCHBIX CUCTEM.
Tunel MTPOCTPAHCTBEHHBIX CTPYKTYpP M YCIOBHS MX BO3HHKHOBeHHs. CoBpeMeHHas Kiaccu(puKanus
MPOCTPAHCTBEHHBIX CTPYKTYpP. YCJIOBHS UX BO3HHUKHOBEHMS, crenuduka cTpoeHus. OCHOBBI PEOIOTHH.
Knaccudukanust AUCTIEPCHBIX CUCTEM IO MX PEOJIOTHUYECKOMY MOBEACHHUIO. DKCIEPUMEHTAIBHBIE METOIbI
OLICHKH PEOJIOTHYECKUX CBOWCTB IUCIIEPCHBIX CHUCTEM.

6. ®akTOpBI, BIAUSIONINE HA TIPOIECCH CTPYKTYPOOOPA30BaHMS B JIUCIIEPCHBIX CHCTEMAaX.

Bnusinue pasmepoB, anuzomeTpun (GOpMbI YaCTHII, IHEPreTHUECKON HEOAHOPOIHOCTH TOBEPXHOCTH
Ha PEOJIOTUYECKOE MOBEAECHUE JUCTIEPCHBIX CUCTEM.

7. DKCIEpUMEHTAIbHBIE METOAbI OLICHKH arperaTUBHON YCTOMYUBOCTH AUCIEPCHBIX CUCTEM.

MeTton mpeneNnbHBIX CEANMEHTAMOHHBIX 00beMOB. OlleHKa arperaTuBHONW yCTOMYHMBOCTH CHCTEM
110 X PEOJIOTHYECKOMY ITOBEIEHUIO.

8. PerynupoBaHue CTpyKTYpPHO-MEXaHUYECKUX CBOMCTB CYCIIEH3UN U IMYJIbCHH.

Bonnble cycneH3Mu TOJSIPHBIX HAIMOJIHUTEIEH M HEMNOJISIPHBIX HAMOJHUTENEH. OMYJIbCUU BOJA-
MacJi0. OMyJIbCUHU Macio-BOJa.
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4. O0beM y4eOHOM JUCHHILINHBI

O0BbeM JUCHUTIINHBI

Buj yuyeOHoii pa6oThI 3E Axag 1. | Actp..
O01mas TPy10eMKOCTh TUCIHHUILIHHBI 2 72 54
KonTakTHas padora — ayIMTOPHBbIE 3aHATHS: 0,89 32 24
Jlexun 0,445 16 12
[IpakTHueckue 3aHsATHS 0,445 16 12
8 MOM Uucie 8 hopme NPaKxmuieckol no020moeKu 0,445 16 12
CamocTrosiTesqibHasi padora 1,11 40 30
KonTakTHas camocrositensHas paboTa 0,4 0,3
1,11

CamMOCTOSITETbHOE U3YUYEHUE PA3/ICNIOB TUCIIUIIIINHBI 39,6 29,7
Bua uTOroBoro KOHTpoJIs: 3adeT ¢ OEeHKOH

AHHOTauA padoyell MPOrpaMMbl JUCHUIJIMHBI
«IIpaBoBoe peryJiMpoBaHue B JONMHI- © HAPKOKOHTPOJI€»

1. Heab AUCUNIIMHBI:

- N3yuenne 3akoHOATEIHHOTO O(OPMIIEHUS TOCYJapCTBEHHON Cy/1e0HO-OKCIIEPTHOMN NesITeIbHOCTH
B Poccuiickoit @enepanuu

- W3yYeHHE 3aKOHOJATENbHBIX akTOB P®, cBA3aHHBIX C co3manueM DenepanbHOU CIIy)KObI
Poccuiickoit ®engepanuu mo kKoHTpoITto 32 00opoToM HapkoTukoB (DCKH Poccun);

- W3YYEHHUE 3aKOHOJATENBbHBIX aKTOB, PErJaMEHTUPYIOUIMX MOPAIOK 000pOoTa HAPKOTHUYECKHUX
cpencts B PD;

- U3y4EHHUE MEXIYHAPOJHBIX HOPMATHBHBIX IIPABOBBIX aKTOB B 00J1aCTH 000POTa HAPKOTUKOB,;

- m3yuenne 3amad u Gyakouit @CKH Poccum, opranmzamuu ee JeATEILHOCTH W TOPSIIKa
IPOXOXKJICHUS CITY>KOBI B OpraHax HapKOKOHTPOJIS;

- HW3y4YEHUE YrOJIOBHO-IIPOLECCYATbHOTO " YTOJIOBHOTO 3aKOHO/IaTEIbCTBA B
4acTu, Kacarouencs MOJCIEACTBEHHOCTU OpraHoB OCKH Poccun, NeATEIIbHOCTH
CIIELMAJINCTA U DKCIIEPTa;

- M3y4YCHHE BEIOMCTBEHHBIX HOPMATHBHO-TIPABOBBIX  aKTOB  (IIPHKAa30B,  HMHCTPYKIIMIA,
pacnopsiKeHHi), perjaMeHTUPYIOIINX NEeATENbHOCTh AKCIEPTHO-KPUMHUHATTUCTUYECKON CITY>KOBI B
®CKH Poccun;

- TIOJlyuYeHUE HEOOXOAHUMBIX TEOPETHUYECKUX W NMPAKTUYECKUX HABBIKOB BBISBJICHMS, OOHAPYKEHUS,
duKcanyy, U3BATHS, NMPEIBAPUTEIBHOTO HCCIEAOBAHMS CIEA0B U OOBEKTOB Ha MECTE MPOUCIIECTBHS,
y4acTHsi B OIIEPATUBHO-PO3BICKHBIX MEPONPHUATHSAX M CIEACTBEHHBIX JEUCTBUSAX M HCIOJIb30BAHMS
MOJIy4EHHOM HH(pOpMAIMU AJIST PACKPBITHS U PACCIIEIOBAHUS MPECTYIICHHI;

- H3y4yeHHe, OTpabOTKa U COBEpPUICHCTBOBAHHME IIPHUEMOB U METOJOB pabOThl €O cCIeAaMH
NPECTYIUICHUS IS TOJTyUeHHs KaK PO3BICKHOM, TaK M JJOKa3aTeIbCTBEHHONW HH(POpMaLIUY;

- nuzyuenue pexkomennaunii YHJICIT OOH;

- U3y4YEHHUE OpPraHU3alMOHHON paboThl U perinaMmeHTupyomux 1okymeHToB BAJIA u MOK B 60pnbe
C IPUMEHEHUEM JIOTMHTOB.

2. B pesyabTare n3y4eHusi AUCHHUIIMHBI 00y4aKOLIUICA JOJIKEH:

Obaaoams cliefyOmUMU KOMIETECHIIMSIMU U HHAUKATOPAMH UX JOCTUKCHUS:

[1K-2.2, 11K-2.3, [1K-3.1, I1K-5.1, TIK-5.2, IIK-5.4.

3namo:

- obmue nonoxenus PDexepanpHoro 3akoHa «O TOCYZAPCTBEHHOH CyaeOHO-OKCIEPTHOH mes-
TenbHOCTH B Poccuiickoit  ®Depepanmny. OOS3aHHOCTH H  TpaBa PYKOBOAMTENSI W JKCIEpTa
TOCYJapCTBEHHOTO  CYyA€OHO-OKCIIEPTHOTO  yupekaeHus. [Ipou3BOACTBO CyneOHOM SKCIepTU3bl B
rOCy/IapCTBEHHOM CY/1€0HO-9KCIIEPTHOM yupexaeHHH. OcoO0eHHOCTH MPOU3BOJCTBA CYAeOHOM dKCIIEPTU3bI
B TOCYAApPCTBEHHOM CYyJI€OHO-3KCIIEPTHOM YUPEXJICHUU B OTHOIICHUH KUBBIX JIUII;

- nonoxxkenus Ilnenyma BepxoBnoro cyma P® ot 21 mekabps 2010 roma Ne 28 «O cyneOHo#
AKCIIEPTU3E 110 YIOJIOBHBIM JAETIaM;
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- 3amaun 1 pynkun @CKH Poccun, opranuszanus aesTeIbHOCTH U MOPSIOK MPOXOXKACHUS CITY>KOBI
B OpPraHax HAPKOKOHTPOJIA; MPABOBOM CTATYC SKCHEPTHO-KPUMHUHAIMCTUYECKUX MOAPA3ACICHUA OPraHOB
®CKH Poccun;

- denepanbHble 3aKOHBI, pErIaMEHTUPYIOIIHNE MOPSA0K 000pOTa HAPKOTUYECKUX CPENICTB: OT &
sHBapsa 1998 r.Ne 3-®3 «O HapKOTHYECKUX CPEACTBAX M ICUXOTPONHBIX BELIECTBax», oT 8 aBrycra 2001
roga.Ne 128-®3 «O JHIEH3UPOBAHMM OTACIBHBIX BHAOB JedaTeabHOCTH». llocTraHoBIeHUs
[IpaButenscrBa Poccuiickoit @enepanuu ot 18 asrycra 2007 roma Ne 527 «O mnopsake BBO3a B
Poccuiickyto @enepaurto u  BbiBo3a U3 Poccuiickoir dPenepauuu  HapKOTUYECKUX CPEJACTB,
MCUXOTPOIMHBIX BEHIECTB M HMX MPEKypcopoB», oT 3 ceHTsA0ps 2004 1. Ne 454; «O 3ampemieHuun
KyJIbTUBUpPOBAaHUs Ha Teppuropuu Poccuiickonn denepanuu pacTeHHM, COIEpXKAIIUX HAPKOTUYECKHUE
BemiectBay, oT 20 urons 2007 r. .Ne 460 «O 3anpere KyJIbTHBUPOBAHUS KOHKPETHBIX COPTOB KOHOIUIM Ha
tepputopun Poccuiickoir denepanun», ot 7 despans 2006 r. .Ne 76 «O0 yTBep ACHUH KPYMHOTO U
0c000 KpYMHOTO pa3MepoB HAPKOTHYECKHUX CPEJICTB U MCUXOTPOMHBIX BEIIECTB IJIs Iesiel cTareit
228, 228.1 u 229 VronosHoro Konekca Poccuiickoit ®enepanun». Ilocranosinenue Ilnenyma
BepxoBaoro Cyna Poccuiickoit ®enepanuu ot 15 urons 2006 roga Ne 14 «O cyneOGHOM NMpakTUKE MO
JenaM O  IPEeCTYIUICHUSIX, CBSA3AaHHBIX C  HAapKOTHMYECKMMHU  CpPEICTBAMM, IICUXOTPOIHBIMH,
CUJIBHOJIEUCTBYIOIIMMU U SIIOBUTBIMHU BEIIECTBAMMY;

- MEXBEJOMCTBEHHBIE cOTjalieHus B cepe 00pbObI ¢ HE3aKOHHBIM 000POTOM HAPKOTHUKOB,;

- MEXKIYHapOAHbIE HOpMaTHBHBIE MpaBoBbie akThl: KonBeHmss OOH 0 HapKOTHYECKHX CpPEeACTBAX U
NCUXOTponHsbIX BemecTBax 1961, 1971 u 1988 r.r., mexxayHapoansle qorosopsl Poccuiickoit @enepanuu ¢
JIPYTUMHU TOCYAapCTBaMH, 3aKJIFOYCHHBIC JUIsl o0ecriedeHus 00pbObI ¢ HE3aKOHHBIM 000POTOM HApKOTHKOB,
KoHUenuss MopenpHoro 3akoHa «0O HapKOTHYECKMX CpEACTBaX, I[ICUXOTPOMHBIX BEIIECTBAX M HX
MpeKypcopax» st rocyaapeTB - yuactHukoB CHI';

- IEUCTBYIOUINE CHHUCKHU (IEPEYHU) KOHTPOJIHUPYEMBIX BEILECTB U MX MPEKYPCOPOB HAa TEPPUTOPUU
Poccuiickoit ®eneparuu (2010r.);

- @enepanbHblii 3akoH oT 12 aBrycra 1995 1. Nel44-@3 «OO6 omepaTuBHO-PO3BICKHON
NESTENIbHOCTH (C U3MEHEHUSIMU U JIOTIOJIHEHUSIMHU );

- pernamenTupyromue 1okymMeHTsl BAJIA 1 MOK B 60pr0e ¢ mprMeHEeHHEeM JAOMUHTOB;

- CIMCKH 3alpEelIEHHBIX IpenaparoB Uil MCHOJIb30BAaHUS B OJIMMIIMICKOM CHOpPTE; KPUTEpUH,
COIJIACHO KOTOPBIM, BEIIECTBA OTHECEHBI K CIIMCKY 3allpellleHHbIX pemnapaTtos (2010r.).

Ymems:

- o(opMIATH IOPUAMYECKH TMPABHJIBHO BCE O3Tambl 3KCIEPTHU3bl (UCCIENOBaHMSA) [OMUHT- U
HapKOKOHTPOJIS;

- BBIABIIAITH, OOHAPYKUBaTh, U3bIMATh, MPEIBAPUTEIHLHO HCCIEIOBATh CIEAbl U OOBEKTHl Ha MecTe
IIPOUCILIECTBHS, YHaCTHUS B CIEACTBEHHBIX JEHCTBUSIX, ONEPATUBHO-PO3BICKHBIX MEPONPHUATHUSAX;

Braoemy:

- CaMOCTOSITEIFHOM pabOTHl C IOPUIAWYECKOW JMTEPATypod: BECTH IOUCK HYXHOW WH(OpMaiuu,
UCIIOJIb30BaTh MPOYUTAHHOE KaK CPEJCTBO JJIs pEIICHUs B JaJbHEHIIeM MpodecCHoHaNbHbIX 33/1a4.

[Ipouecc wuzydenuss nucuumuimHbl «lIpaBoBoe perynmpoBaHne B JONMHI- U HApPKOKOHTPOJIE»
HarpasiieH Ha (POpMUPOBAHHE KOMIIETEHIIHIA:

- TOTOBHOCTBIO HCIOJIb30BaTh HOPMATUBHBIE JOKYMEHThl IO KauyeCTBY, CTaHAApPTHU3aLUH U
cepTU(UKALMH TPOAYKTOB U U3EIH, 2JIEMEHTHI 5KOHOMHUYECKOTO aHAIN3a B IPAKTUYECKOH 1A TEbHOCTH

- TOTOBHOCTBIO HMCIIOJIB30BATh 3HAHUE CBOMCTB XMMHUYECKHX JIEMEHTOB, COCAMHEHUN U MAaTepUajIoB
Ha UX OCHOBE JIJIs peIIeHUs 3a/1a4 MPO(heCCHOHATBHON AEATEeIbHOCTH

-TOTOBHOCTBIO M3y4aTh HAYYHO-TEXHUUYECKYIO HH(POPMAIUIO, OTEYECTBEHHBIN U 3apyOeKHBIN OIBIT
110 TEMaTUKE UCCIIEJOBAHMUS

3. Kpartkoe cogep:xanue TUCUMIIIIMHBI:

1. TocynmapctBeHHast cyneOHO-IKCIIEPTHAsT JesATENbHOCT, B Poccuiickoit ®enepanuu u ee
3akoHo1atenpHoe odopmiieHne. Obmue monoxenus: PeaepanbHOro 3akoHa «O TOCyIapCTBEHHOU Cy1e0HO-
IKCHEepPTHOH aearenbHOcTH B Poccuiickoit depepannny». OOs3aHHOCTH U MpaBa PYKOBOJIUTEINS U AKCIEpTa
CylneOHO-3KCIEPTHOTO yupexaeHus. [Ipou3BoacTBo cyneOHON 3KCHepTH3bl B TOCYAapCTBEHHOM Cyae0HO-
OKCHEPTHOM yupexaeHuu. OCOOEHHOCTH MPOU3BOJACTBA CYAEOHOM HSKCHEpPTH3bl B TOCYAApPCTBEHHOM
CyeOHO-OKCIEPTHOM YUPEXKJACHUN B OTHOUICHUH KUBBIX JIUILI.
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@duHaHCOBOE, OpraHU3allMOHHOE, HAy4YHO-METOJUYeCKoe U HWH(POpMalMOHHOE o0ecreyeHue
NEeSITEIbHOCTH TOCYAAPCTBEHHBIX CYIEOHO-3KCIEPTHBIX YUPEKIACHHM.

2. OcHOBHbIE U3MEHEHUsI M JOINOJHEHUs B 3aKOHOJaTenbHble akThl Poccuiickoit ®enepanuu,
cesm3annbie ¢ co3manueM @OCKH Poccum. CymHOCTP BHECEHHBIX W3MEHEHHMH B (enepanbHOeE
3aKoHOAaTenbcTBO. Pasrpannuenue nonnomouniit ®CKH Poccun u 1pyrux npaBooXpaHUTEIbHBIX OpPraHOB
P®.

XapakTepucTka HW3MEHEHHH 3aKOHOJaTenbhcTBa 00 000pOTe HAPKOTHYECKUX CPEACTB U
MICUXOTPOIHBIX BEIIECTB, 00 OMEPaTUBHO-PO3BICKHON EATEIHHOCTH, O APYTUX BUAAX JI€ATEIHHOCTH.

OcnoBubie 3amaun 1 ¢yakuun ®CKH Poccun, oprammsanus nesrensHoctd ®CKH Poccum u
MOPSIIOK TIPOXOKICHUS CITYKOBI B OpraHaX HapKOKOHTPOJISL.

CTpyKTypa LIEHTPaJIBHOTO anmnapaTa u UHbIX MOApPa3ACICHUN.

ITpaBoBast ocHOBa MPOXOXKACHUS CIYXObL. [IpoxoxkaeHue ciayxObl, mpaBa U 005S3aHHOCTH COTPYIHU-
Ka, o0s13aTenbHas JaKTHUIIOCKOTIMYECKask perucTpanus. Y cioBus ciyx0sl. [Ipexpaiienue cimyx0sl.

VYTroi0BHO-IpoIIECCYAIBHOE U YTOJIOBHOE 3aKOHOAATEIBCTBO B YacTH, Kacarouieics
noacnenctseHHoctu opranoB ®CKH Poccun mo YIIK Poccum (ct. 151), mesTenpHOCTH cielMaincTa U
skcnepta. [lonsiTe cyaeOHOW 3KCIepTU3bl W 3KCIEpPTHOro yupexnaeHus. [IpaBoBoi craTyc skcrepra u
cnenpanucta (cT. ct. 57, 58 YIIK P®). OtBox sxcnepra (ct. 70 YIIK P®) u cnermanucrta (ct. 71 YIIK PO).
JoxazarenbcTBa B yroJ0BHOM cynonpousBojactse (cr.ct. 74, 80, 81, 82 VIIK P®). Yuactue cnenuanucra
(ct. 168, 251 VIIK P®). ITpousBoacTro cynedHoit skcniepTussl (1. 27 YIIK P®). Pa3bsicHenue sxcnepty u
CIELMAINCTY €ro MpaB Ha CTaJuM MOATOTOBUTENBHOM yacTu cyaeOHoro 3acenanus (ct. cr. 269, 270 YIIK
P®). Jonpoc skcmepta (cT. c1. 205, 282 VIIK P®). Ocmotp MectHOCTH U omemieHus (cT. 287 VIIK PD).
CnenctBennbiii skcniepuMeHT (cT. 288 VYIIK P®). OTBeTCTBEHHOCTH JKCIEpTa W CHEIHATUCTa TI0
YTOJ0BHOMY 3aKoHOAaTenbCTBY (CcT. 307, 310 VK PD).

BenoMcrBeHHble HOpPMATUBHBIE TMPaBOBbIE AaKThl (MPHUKa3bl, HWHCTPYKIUU, PACTIOPSKEHUS)
pETIaMEHTUPYIONIME AESATEIbHOCTh AKCHEPTHO-KpUMHUHaIucTHueckux noapasaenenuii ®CKH Poccun.

IIpaBoBoO#i cTaTyc SKCIEPTHO-KpUMHUHAINMCTUUYECKUX moapasaeneHuil opraHos ®CKH Poccum.
3amaun U (QYHKIUMK OKCIEPTHO-KPUMHUHAIMCTUYECKOrO yIpaBieHUs JlemapraMeHTa CHENHalbHOTO H
kpumuHanuctudeckoro obecneuenus @CKH Poccum, 6a3oBbix u teppuropuanbHbix DKII. OcHOBHBIC
TEXHUYECKHE CPEACTBA, HCMOJIb3yEMbIE B JKCIIEPTHO-KPUMUHAIUCTUYECKON NEATEIbHOCTH OpraHOB
HAapPKOKOHTPOJISL U HOPMbI UX MOJIO0KEHHOCTH.

[Topsimox mpousBoacTBa skcneptu3 U uccinenoBanuii B DKII teppuropuansasix opranos @CKH
Poccun. Ilopsaok npusneuenus corpyanukoB JKII k nmpoBeneHnto onepaTuBHO-PO3BICKHBIX MEPOTIPUATHI
W CIENCTBEHHBIX jaeicTBuil. Opranuzamus oOydenust cotpyaaukoB OKII, arrecranuu Ha 1paBo
CaMOCTOSITENIFHOTO TPOU3BOJACTBA CYACOHBIX SKCIEPTU3 U IEPEecMOTpa YPOBHS HUX MNpodeccHoHaNbHOM
MOATOTOBKH.

3. ®enepanbHbIe 3aKOHBI, PErIAMEHTUPYIOIINUE MOPSAI0K 000pOTa HAPKOTUUECKUX CPEACTB: OT
8 suBaps 1998 r. No 3-@3 «O HapKOTHYECKUX CPEICTBAX M MCUXOTPOMHBIX BEHIECTBax», OT 8 aBrycra 2001
r. Ne 128-®3 «O 1uLeH3UpOBaHUU OTAEIBHBIX BUAOB JAeATeNbHOCTH». [locTraHoBineHus IIpaBurenbcTBa
Poccuiickoit ®enepannu oTl8 aBrycra 2007 r. Ne 527 «O nopsiake BBo3a B Poccuiickyto @enepanuio u
BbIBO3a U3 Poccuiickoin @enepauru HAPKOTUYECKUX CPEACTB, ICUXOTPONHBIX BELWIECTB U HX
npexkypcopoB», oT 3 ceHTsa0ps 2004 r. Ne 454; «O 3ampemeHuu KyJIbTUBUPOBAHUSA HA TEPPUTOPUHU
Poccuiickoit denepaunn pacTeHuil, coaepKalmux HapKOTU4YecKue BemecTsa», oT 20 uronst 2007t . Ne 460
«O 3ampere KyJIbTUBUPOBAHUSA KOHKPETHBIX COPTOB KOHOIUIM Ha Tepputopuu Poccuiickoit @enepamuny,
or 7 d¢espans 2006 r. Ne 76 «OO0 yTBepXIEHUU KPYNHOTO M 0c000 KPYHHOrO pa3MepoB
HApKOTUYECKUX CPEACTB U MCUXOTPOMHBIX BEIIECTB JJIs 1eneit crareid 228, 228.1 u 229 YronoBHoro
Konekca Poccniickoii ®enepauun». Iloctanonenne Ilnenyma BepxosHoro Cyna Poccuiickoit
Oenepannu ot 15 urons 2006 roma Ne 14 «O cyneOHO#M TNpakTHKE MO JejlaM O MPECTYIUICHUSX,
CBSI3aHHBIX C HAPKOTHMYECKUMHU CPEICTBAMHU, NMCUXOTPOIMHBIMHU, CHUIBHOACUCTBYIOIIMMU H SIJOBUTHIMU
BEIIIECTBAMMY; MEXBEIOMCTBEHHBIE COTJIAIICHUS B cpepe OOpbOBI C HE3aKOHHBIM 000POTOM HAPKOTHKOB.

MexnayHnapoansie HopMaTUBHBIE NpaBoBbie akThl: KonBennus OOH o HapKOTHYECKUX CPENICTBAX U
MCUXOTPONHBIX BemecTBax 1961, 1971 u 1988 r.r., MexxayHapoansie 1oroBopsl Poccuiickoit denepanuu ¢
JIPYTUMH TOCYapCTBAMH, 3aKJIIOUCHHBIE /Ui o0ecriedeHns: 00pbObl ¢ HE3aKOHHBIM 000POTOM HAPKOTHKOB,
KoHLenuuss MogenbHoro 3akoHa «O HapKOTMYECKHX CpPEICTBAX, ICUXOTPONHBIX BEIIECTBAX U UX
npeKypcopax» st rocyaapcTB - yuactTHuko CHI'.
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Pexomenmarun YHJICIT OOH.

JleficTByIOIIIE CTUCKH KOHTPOJIUPYEMBIX BEIIECTB M MX MpeKkypcopoB (2010r.)

4. BseneHnwe B KpPUMUHAIMCTHKY. OCOOCHHOCTH WCHOJB30BAHUS CHEIMAJIbHBIX 3HAHUU Ha
NIEPBOHAYAJILHOM JTaI€ BISBICHUS, IPECEUCHHMS], PACKPBITUS U PACCIIEIOBAHUS IPECTYILICHUM.

5. Dtansl MCNONb30BaHMs JONUHIOB. VCTOpUS NONMMHI-KOHTPOJIA. BCEMUpHBIM aHTHAONUHIOBBIM
kojekc. OpranusanuoHHass pabota u permameHtupyronme aokymeHTel BAJIA, u MOK B Gopnbe c
IPUMEHEHHEM JNONUHIoB. CIIMCOK 3alpelIeHHBIX [TPENapaToB AJis MCIOIb30BaHMS B OJMMIIMICKOM CIIOPTE.
Kpurepuu, cornacHO KOTOPbIM, BEILIECTBA OTHECEHBI K CITUCKY 3alPEIIEHHbIX PENapaToB.

4. O0beM yueOHO# JUCUUIIJIMHBI

O0BbeM JUCHUIIINHBI

Buj y4yeOHoii padoThI 3E Axag v, | Actp..
O01mas TPy10eMKOCTh TUCIHUILIHHBI 2 72 54
KonTakTHas padora — ayIMTOPHBbIE 3aHATHS: 0,89 32 24
Jlexun 0,445 16 12
[IpakTHuecKue 3aHATHUs 0,445 16 12
8 MOM Uucie 8 (hopme NpaKxmuieckol no020moeKu 0,445 16 12
CamocTosiTesqbHasi padoTa 1,11 40 30
KonTakTHas camocrositensHas paboTa 0,4 0,3
1,11

CamMOCTOSITETbHOE U3YUYEHUE PA3/ICNIOB TUCIIUIIIINHBI 39,6 29,7
Bua uTOroBOoro KOHTpoJIs: 3adeT ¢ OIEHKOH

AHHOTauA padoyeil MPOrpaMMbl JUCHUIJIMHBI
«OCHOBBI KBAHTOBOI XMMHHU BelleCTB (papMaleBTHYECKOr0 HA3HAYEHM s>

1 Heab AUCHMIVIMHBI — COCTOUT B M3YUYEHUU OCHOBHBIX IOHSITHI COBPEMEHHOW KBAaHTOBOW XMMUU
U KBAHTOBO-XMMHUYECKMX METOJOB pacyeTa CTPOCHHS W CBOMCTB XMMHUYECKHMX CHCTEM; BO BBEICHUU
CTYAEHTOB B KPYI' OCHOBHBIX MPEACTABICHUN O XMMUYECKOU CBSI3U U MEKMOJIEKYIISIPHBIX B3aUMOIEHCTBUAX
W O3HAKOMJICHHHM Ha JTOW OCHOBE C OCOOCHHOCTSIMHM XUMHYECKOW CBSI3M B XMMHUUYECKHX BEIIECTBAX M
OOYCIIOBJICHHBIX OJTHUM CBOWCTBAMHU MAaTEpHUAliOB; B OCBOEGHUU pabdOTHI C OCHOBHBIMH KBaHTOBO-
XUMHYECKUMHU KOMIBIOTEPHBIMU MTPOTPaMMaMU, UCTIOJIb3YEMBIMH Ha TIPAKTHKE.

2 B pe3yabTaTe n3y4eHHs IJMCHUILIHHBI 00yYAIOIIUICS 10JIKEH

Obnadams CIETYyIONTUMA KOMITIETCHIIMSMHA U UHIANKATOPAMH MX JOCTHKCHHUS

[IK-2.1, TIK-2.2, T1K-2.3, [1K-4.1, T[1K-4.2, T1IK-4.3

3nams:

- OCHOBHBIE TIOJIO)KEHHS KBAaHTOBOW XWUMHH, COBPEMEHHOW TEOPUHM XHUMHYECKOW CBSI3U U
MEKMOJIEKYJISIPHOTO B3aUMOJICUCTBUS U IPUMEPHI €€ MPUMEHEHUSI K KOHKPETHBIM XMMHUYECKUM CUCTEMaM;

- INPUHLUIIBI  KOJIMYECTBEHHOM XapaKTepu3alUd aTOMHOM M JJIEKTPOHHOU CTPYKTYpBI
MOJIEKYJISIPHBIX CUCTEM U TIOJIMMEPOB;

- OCHOBHBIC B3aMMOCBSI3M MEXIY JJEKTPOHHOU CTPYKTYpOH U (PU3UKO-XMMHUUYECKUMHU CBOWCTBAMHU
BEILIECTB, JISKAIIUE B OCHOBE YIPABJICHUS CBONCTBAMU;

- BO3MOKHOCTH OCHOBHBIX COBPEMEHHBIX KBAHTOBO-XHUMHUYECKUX PACYETHBIX METOJOB M 00JIaCTH UX
MIPUMEHUMOCTH.

Ymemy:

- TIPUMEHSTH KBAHTOBO-XMMHUYECKHE TMOIXOAbI M METOIbI JUIsl pacyeTa, HHTEpOpeTauud |
MPEACKa3aHUs CTPOEHHUS U CBOMCTB MOJIEKYJISIPHBIX CUCTEM, U MOJIUMEPOB.

Braoemy:

- DJIEMEHTAPHBIMH HAaBBIKAMU IIPUMEHEHHS KBAHTOBO-XMMHYECKHUX IIOJXOJOB M METOJ0B U
WHTEPNPETAIMN PE3YIbTATOB MPU PEHICHUHU MPAKTUYECKUX TEXHOJOTMYECKUX 3a7ady U CTaHAAPTHBIMHU
KBaHTOBO-XMMUYECKHUMH KOMIBIOTEPHBIMU MTPOTrpaMMaMH.

3 Kpartkoe coaep:xaHue JUCUMILIHHbI.

Beeoenue. Tlpenmer kBaHTOBOW XUMUU. PO KBAHTOBON XMMUU B OMHCAHUHA XUMHUUYECKUX SBICHUI
U npoueccoB. B3auMocCBsI3b KI1aCCHUECKON M KBAHTOBOM MOJIENIE MOJIEKYII.

Pa3zoen 1. Obwue npunyunst K6AHMOBOU XUMUU.
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1.2. OcHoBHble pubmKeHusi. OCHOBHBIE TIOJIOKEHUSI KBAHTOBOM MeXaHWKH. BapuarmoHHbI MeTox
HAXO0X/ICHUS BOJHOBBIX QyHKIMH. [IpubnmxeHre He3aBUCUMBIX YacTUll. MeToJ1 caMOCOTIacOBaHHOTO OIS
1utst aroMoB. [TpuOmkeHne eHTPaTbHOTO MOJIs. ATOMHBIC OpOUTANIN U MX XapaKTEPUCTUKH.

1.3. OnHORNIEKTPOHHBIE M MHOTO3JIEKTPOHHBIE BOJHOBBIE (YHKIMUM W METOAbl HX pacueTa.
AHTHCUMMETPUYHOCTD 3JIEKTPOHHOW BOJMHOBOM (yHKIuH. Crnuu-opOutanu. [lerepmunant Crelitepa.
Beenenne B Meronbl Xaptpu-®oka n Kona-IlIsma, xuMudeckas TpaKTOBKAa PE3yJbTATOB. DIJIEKTPOHHBIE
KOH(UTYpAIKA aTOMOB C TOYKU 3pEHUS] KBAHTOBOW XMMHUH.

Paszoen 2. Memoowi kéanmogoti xumuu.

2.1. MonekymsipHasi CTpYKTypa, djeKTpoHHas koppemsmus. [Ipubmmkenne bopra-Onmnenreimepa,
annabaTuYecKuii OTEHIMAN U TOHITHE MOJIEKYIIpHOU cTpYKTyphl. Metoasl Xaptpu-®oka u Kona-Illrma
st Mosiekynbl. [lpubmmwkenne MO JIKAO. OnextpoHHas Koppensmus. MeTonx KOHGHUTYparmoOHHOTO
B3auMozaelicTeus. Teopus Bo3myleHnid. Pacuer sHeprun qucconranuy XUMUYECKUX CBSA3EH.

2.2. HesMnupuyeckue W MOJYyIMIUpPUYECKHE MeToAbl. Mepapxusi MeTOI0B KBaHTOBOW XHWMHHU.
Hesmnupuueckass kBaHTOBass Xxumus. basucHble QYHKIHH Ui HEAMIHPUYECKUX PACUETOB. ATOMHBIE H
MOJICKYJIIipHbIE Oa3ucHble HaOopel. Ponab 0a3uCHBIX (QYHKIMKA B ONMHUCAHUM CBOWCTB MOJIEKYIIL.
[Momysmnupuueckue Metoabl. BaneHTHoe mNpHOMIKEHHE. T-3JIEKTPOHHOE mpubimxeHue. Meton
[Tappuzepa-Ilomna-ITappa. IIpoctoii u pacuimpeHHbId METOIbl XIOKKENA. TOYHOCTh KBAHTOBO-XMMHUYECKUX
pacyeToB CBOMCTB MOJIEKYIL.

Pa3zoen 3. Xumuueckas 6536 u MedcMoneKyisapHvie 83aumo0eticmaus.

3.1. Xumuueckas CBS3b M MEXKMOJEKYIApHbIe B3auMmojeiictBuga. OpOutanbHas KapTUHA
XUMUYECKOW CBs3U. KOHCTpyKTHBHasi W JeCTPYKTHBHAas WHTepdepeHIus opOutaieii. MomekyaspHbie
opoUTaTM M UX CcUMMeTpuiiHas kinaccudukanus. KoppensinuoHHble IuUarpaMMbl.  DJIEKTPOHHBIC
KOH(HUTypauu JBYXaTOMHBIX MOJICKYJ. AHamu3 3aceleHHOCTe opOutaneit mo Mammmkeny. [lonstue o
3apsfax M nopsakax cszei. [IpocTpaHCTBEHHOE pacHpesesieHue 3JIEKTPOHHOM IIOTHOCTH U XMMHYECKAs
CBA3b. MEXMOJEKYIsIpHBIE B3aumMmonencTBusa. JledopmarmonHas SJIeKTpoOHHAs TUIOTHOCTh. CHIIBI B
MoJIeKyJax. 3akatouenue. KBaHTOBast XUMHUSI KaK HHCTPYMEHT IIPOTHO3a B XMMUHU.

4 O0beM yueOHO# JUCUUIIJIMHBI

O0beM TUCHUTIINHBI
3E Akan. 4. | Acrtp.u.

Bup yueOHoii paboTbl

O0mas TpyA0eMKOCTh JMCIUIIIHHbI 2 72 54
KonTakTHasi paboTa — ayIMTOPHbIE 3aHATHS: 0,89 32 24
Jlexun 0,445 16 12
[Ipaktnueckue 3ausrus (113) 0,445 16 12
CamocTosiTesbHasi padora 1,11 40 30
KonTtakTHas camocrosiTenbHas pabota 0,4 0,3
1,11

CamMOCTOSITETbHOE U3YUYEHUE PA3/ICNIOB TUCIIUIIIINHBI 396 297
Buja koHTpOJIA: 3a4er c oneHkoM

AHHOTaUUs padoyeil NPOrpaMMbl JUCUUIIIMHBI
«CoBpeMeHHasi XUMHS U XUMHYecKasi 0€30MaCHOCTb»

1. Heab guCHUMIMHBI — TpHOOpeTeHNe 00yJaronuMucs 0a30BBIX 3HAHUKM B 00JIACTH XUMHUYECKOM
TOKCUKOJIOTHH, (HOPMUPOBAHUU TPEICTABICHUA O B3aMMOCBSI3U «CTPYKTypa — CBOHCTBO — TOKCHYHOCTH)
JUTsl OMOJIOTMYECKH aKTHUBHBIX BEUIECTB, a TAKXKE COBPEMEHHBIX MCCIIETOBAHUM B 00JIaCTH 3KOTOKCUKOJIOTHUHI
U HaIlpaBJICHUX JaJbHEUIIET0 Pa3BUTHUS ATOH 00JIaCTH.

2. B pe3yabTaTe M3y4eHUS IMCUMILIUHBI 00y4AIOMIMIACH 10JI2KEH:

Obaaoams clieayomUMy KOMIETSHIMSIMA U HHAUKATOPAMH UX JOCTHUKECHHUS:

[1K-2.1, T1K-2.2, T[1IK-2.3, TIK-4.1, [1K-4.2, T1K-4.3

3namo:

— COBpEMEHHBIC HAay4YHbIE JOCTIDKCHUS W TIEPCIEKTHBHBIC HAmNpaBleHUs padoT B 00JacTH
XUMHUYECKON TOKCUKOJIOTUH;

— COBpeMEHHbIE (PU3UKO-XMUMHUYECKUE, XUMHYECKHe, (OTOXHUMHUYECKHE, KHUHETHUECKUEe U
TEPMOJMHAMHYECKHE MTPEICTABICHHS O TOKCHUECKUX CBOMCTBAX OMOJIOTMYECKU AaKTUBHBIX BEIECTB;

— OCHOBHBIE THIIBI U TPEINOCBUIKM Pa3BUTHUSI TOKCUYECKUX IPOIIECCOB, a TAaKKE OCHOBBI HX
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MATOXUMHUYECKOU U MAaTO(U3HOIOTHIECKON CTaINN;

Ymemn:

— IpPOBOAMUTH AHAJINW3 HAYYHOM JUTEpaTyphl B OOJACTH COBPEMEHHBIX HCCIIEOBaHHM B 00JacTH
TOKCUKOJIOTHYECKOW XUMUU;

— (hopmynupoBaTh TpeOOBaHM K pabOTE C pa3IMIHBIMU TPYITIAMUA TOKCUKAHTOB;

— (opmynupoBaTh BO3MOXKHBIE MEXaHH3MbI MMOPAKEHUS HOBBIMHU CHHTETHUYECKUMHU OHOJOTHYECKH
AKTHUBHBIMU BEIIECTBAMU;

Braoemn:

— MeToAaMu paboThl C HAayYyHOW, CHPABOYHOW JMTEPATypod MU DIIEKTPOHHO-OMOINOTEUHBIMU
pecypcaMu Mo TEOPETHYECKUM M MPUKIATHBIM OCHOBAM TOKCHUKOJIOTMYECKOW XUMHUHU U TOKCUKOJIOTUYECKUX
HCCIICIOBAHUIA;

— METOJaMH KpPUTHUYECKOTO aHaIM3a U OLECHKH COBPEMEHHBIX HAy4YHBIX TOCTIKEHHH B 00IacTw
TOKCHKOJIOTHYECKON XUMHUH.

3. Kparkoe coaepkanue Q1 CHUNIHHBI

Paszoen 1. Ocnoéuvie nonosicenus moxkcukono2uu.: 6uocucmemvl — MutleHU 0etucmaus MmoKCUKAHMO8.

[Mpenmer u 3amaun Tokcukonoruu. OOMIECTBEHHAS] 3HAYUMOCTh TOKCHKOJIOTUU M MPOMBIIIIICHHBIX
npon3BoACTB. OCHOBHBIC MOJOKEHUS TOKCHKONMOTHH. TokcukanT. Kcenoonotuk. KpaTkast xapakrepuctuka
OTNIENBHBIX TPYII TOKCHKAHTOB. TOKCHKAaHThI OHOJOTHYECKOTO TMPOUCXOXKAeHHs. Heopranmueckue
COEIMHEHUS €CTECTBEHHOI0 MPOUCXOXKAEHUA. OpraHu4ecKre COCIMHEHNS €CTECTBEHHOTO MTPOUCX0XKICHMUS.
Cunrerndeckue TOKCUKaHTHL. [lectuniuael. Opranuueckue pactBoputenu. JlekapcTBa, muiieBbie 100aBKH,
KOoCcMeTH4YecKue cpeacTBa. boeBrie orpaistomue Bemectsa (bOB).

Paszoen 2. Cesoiicmea mokcuxanma, onpeoensrowue e20 MOKCUYHOCMb, MOKCUKOKUHEMUKA U
MOKCUKOOUHAMUKA.

buocucrembl - MulieHu JEHCTBUS TOKCHMKAaHTOB. (CBOMCTBA TOKCHUKAaHTA, OINPEACISIIOUIUE €ro
TOKCHUYHOCTb. TOKCHKOIMHAMUKA. MexaHU3Mbl TOKCHYECKOrO JEUCTBUSA. MeXaHU3Mbl LIMTOTOKCHUYHOCTH.
JlelicTBUE TOKCHKAHTOB Ha OMOJIOTHYECKUE MEXAaHU3MBl PETYISIUN KIETOUYHOW aKTHBHOCTU. MeTabonu3m
KCeHOOMOTUKOB. DaKTOPbI, BIUAIONINE HA TOKCUYHOCTb.

Pasoen 3. H30upamenvhas mokcuuHocms u cneyuanbhbie 8Ubl MOKCULECKO20 OeUCmBUSL.

CneuuanbHble BUIBI TOKCHYECKOTO AeMCTBHUS. MIMMYHOTOKCMYHOCTh. [[eliCTBME€ TOKCHKAaHTOB Ha
UMMYHHYIO cuctemy. lloHstue wuMMmyHOTOKCHYHOCTH. WMMyHOcynpeccus. [ 'unepdyBCTBUTEIHOCTD
(amneprus). XapaKTepUCTHUKA COCTOSHHSI THUIEPYYBCTBUTEIBHOCTH XHUMHUYECKHH MyTareHes. Y CIOBUSA
NeMCTBUS MYTarecHOB Ha KIETKU. M3ydeHune MyTareHHOM aKTUBHOCTH KCEHOOMOTHMKOB. XUMHMYECKHM
kaHueporeHe3. Kparkas xapakrepuctuka kaHieporeHoB. Kiaccupukauuu xanueporeHos. Craaun
XUMHUYECKOTO KaHIleporeHe3a. TOKCHYEeCKOe BIHMSHUE Ha penpoaykTuBHy0 ¢(yHkuuw. Teparorenes.
N3buparenpHas TOKCHYHOCTh. Pa3apaxatomiee nericteue. KpaTkas xapakTeprucTuKa XUHMHUYECKUX U (DU3UKO-
XUMHUYECKHX CBOMCTB TOKCHKaHTOB. I[laTtoreHe3 tokcuueckoro »sddexra. OCHOBHBIE MPOSBICHUS
pazapaxatomero  AedcTtBusA.  JlepMaTOTOKCMYHOCTh.  [lyIbMOHOTOKCHMYHOCTBh.  ['€MaTOTOKCHYHOCTb.
Heiiporokcuunocts. I'enarotrokcnynocts. Hegporokcuuanocts

Pa3zoen 4. Ocnoguvl sxomokcuxono2uu.

OcHoBBl  3KOTOKCHKOJOrMU. KcenoOmormueckuid mpoduiab  cpeabl. IKOTOKCHKOKMHETHKA.
®opmupoBaHue KceHoOMOoTHYecKoro mnpoduis. VCTOYHMKKM TOCTYIUIEHHS TMOJUTIOTAaHTOB B CpeEndy.
[epcuctuposanue. Tpanchopmarnus. XapakTepUCTHKA HEKOTOPBIX SKOTOKCUKAHTOB.

4. O06beM yueOHOM JUCUUIIJIMHBI

N O0beM THCHMILINHBI
Bun yueOHo# padoThI 3E Axax u. | Actp.,
O0mas Tpy10eMKOCTh JMCIUIIIHHbI 2 72 54
KonTakTHasi padoTra — ayIMTOPHbIE 3aHATHS: 0,89 32 24
Jlexun 0,445 16 12
[Ipaktrueckue 3austus (I113) 0,445 16 12
CamocTosiTesbHasi padora 1,11 40 30
KonrtakTHas camocrosiTenbHasi paborta 0,4 0,3
1,11

CamMOCTOSITETbHOE U3YUYECHUE PA3/I€NIOB TUCIIUIIIIUHBI 396 297
Buja koHTpOJIA: 3ader c oneHkoM
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AHHOTanUs padoyeil NPOrpaMmMbl JUCUUILIIMHBI
«OCHOBBI aHATOMMH U (PU3NOTOTUMN

1. leap AUCHUNIMHBI — HAYYUTh CTYJIECHTOB NPHUHIIMIAM OPTraHU3alUU >KU3HEIEATEIbHOCTH
yelioBeKa KaK Ha OpraHM3MEHHOM, OpraHHOM, TaK U Ha TKAHEBOM U KJIETOYHOM YPOBHSIX.

2. B pe3yabTaTe M3y4eHUs IMCUMILIAHBI 00y4AIOIIMIACH 10JI2KEH:

Obaaoams cleayomUMU KOMIETSHIIMSIMA U UHANKATOPAMH UX JOCTHUKECHHUS:

YK-1.1; YK-1.3; TIK-2.1; TIK-2.2; TIK-5.1.

3namu:

— IlpuHuMnbl ympaBieHHs B JKUBBIX CHCTEMax, UMETh IMOHATUS O OHMOMOTEHIHaNax, OCHOBHBIX
MPHUHIIAIIAX 3JIEKTPOPU3NOTIOTHH;

— MexaHu3MbI peryisiiiy B )KHBOM OPTaHU3ME B LIEJIOM;

— OcuoBbl o6melt ¢pusunonoruu [ITHC 1 BereTaTUBHBIX CHUCTEM;

— Mertonpl TpOSIBICHUST HEUPOTyMOPAIBHOM  PErysiliMM Ha TNpUMEpax JAbIXaTeJbHOM,
BBIJICTIUTEIbHOM, MUIIEBAPUTEIBHOM, CEPICYHO-COCYTUCTON CUCTEM.

Ymemn:

— COCTaBIISITh W Pa30HUpaThCs B (YHKIIMOHANBHBIX CXEMaX CHCTEM PEryJsiuu (HU3HOIOTHUYESCKUX
MPOLIECCOB B TUHAMHUKE UX Pa3BUTHS.

Braoemy:

— Tepmunonorueit ans onucanus GyHKIMOHUPOBAHUS KIIETOK, TKaHEH, OpraHOB, CUCTEM OPraHOB, a
TaK)Ke BCEr0 OpraHu3mMa B IIEJIOM.

3. KpaTtkoe coaep:xaHue TUCHUILIHHBI

Pasoen 1. Ocnosbi  orcusnedesmenrbHOCMU — MAKkpo- U MUKPOCHIPYKMYP — YelogeKd.
Onexmpoguzuonozus. PU3NONOTMUECKUNA CMBICI OMOMOTEHLMATIOB, OOIIKWE MPUHIUIB BO3HUKHOBEHHUS.
Bunet u B3aumopeiicTBue OuomoTeHIManoB. Bo3OyauMocTh, ompeneleHUE U TMOKa3aTelnH, MEeMOpaHHO-
MOHHbIE MEXaHU3Mbl, U3MEHEHHE BO30YIMMOCTH BO BpeMs MOTeHIuana aeicTBUs. DU3HOIOTHS MBIIIII.
OO0t MEXaHU3M MBITIIEYHOTO COKPAIICHUSI.

Paszoen 2. 3axonomepnocmu u cnocobvl pe2ynayuu u camopeyiayuu GU3U0I0SULeCcKUX Npoyeccos.
O6mas ¢usuonorus llenrpanbHoit HepBHOU cuctemsl (LIHC). ABToHOMHas (BereTaTwBHasl) HEpBHas
cuctema. OU3HOIOTUS YHAOKPUHHONW CHUCTEMBbl. DHIOKPUHHAS CUCTEMa 4YeJOBeKa, MOHATHE, OCOOCHHOCTH,
pUpPOJa, YPOBHU opraHu3anuu. ['opMOHaIbHasi aKTUBHOCTH KJIETOK KUIIEYHHUKA, JIETKUX, TOYEK, Cepla.

Pazoen 3. Ilpunyunst srcusnedesmenvbHocmu uenoseka 6 nokoe. ®uznonorus KpoBu. OU3HOIOTH
cepaua. Ousnonorus AbixaHusa. Ouznonorus nuiieBapenus. [luiieBapeHre B MOJIOCTU pTa M KETYyIKA.
CrnioHa U JKeTyAOYHBIA COK: COCTaB, KOJIMYECTBO, posib. HepBHas M rymopanbHas peryisuus CeKpeluuu
CIIIOHBI U KEJIYAOYHOro coka. Passl KeIyAo4yHON cekpenuu. MoTtopuka xenyaka. MexanusMm sBakyaluu
Xumyca u3 xenynka. Ponp neyenu B nunieBapenuu. [lomkenynodnast sxenesa: CTpOCHHUE, SK30KPUHHBIN U
SHIOKPUHHBIA ammapar, UHHEpPBaLUs, KPOBOTOK, peryisius. JKene3pl TOHKOro kuiieyHuka. Dusnonorus
BbIJICTICHUSI.

Paszoen 4. @uzuonocuueckue u mopghonozuueckue OCHO8bl OHMOLEHEMUYECKOU UIMEHYUBOCTIU
yenogexka npu odesmenvHocmu. OOmas (HU3NOIOTUS CEHCOPHbIX cucTteM. OpraHbl 4yBCTB U CEHCOpHBIE
CUCTEMBI: MOHATHUS, OTIMYUs DU3MONIOTUS BBICIIUX TCUXHUYeCKUX (yHKIUH. [IposBieHUs NesTenbHOCTH
Mo3ra uyesnoBeka: mnoBeacHHEe (peduiekchl) W rncuxuka (omymieHus). [loBenmenue: ompeseneHue,
KIacCU(UKaIUs, CTPYKTypa, CHCTEMHOCTh OpraHu3anuu. OyHKIHOHaNbHAs cucrteMa moseneHus mo [LK.
Anoxuny u K.B. Cynakoy. Ilcuxuka: monsTue, BUIbI (TposiBICHHs). MBIIUICHHE, CO3HAHUE, pPeYb
OOydeHue: OHATHE, TTPOSBICHUS, CACTEeMHOCTh. MO3TOBBIC U nepudepuueckue nposiienus. O0pa3oBaHue
ycioBHOro pediekca. Ilamare (HeBporeHHasl) Kak KOMIIOHEHT moBefeHHUs. JlonroBpemeHHas u
KpaTKOBPEMEHHAs MaMsTh. 3HAUCHUE B aJanTallid OpraHu3Ma. DMOIIMU YeJIOBEKa: MOHATHE, BUJIbI, COCTaB
(CyOBEKTUBHBIN U (PU3NOIOTHICCKUN KOMITOHEHTHI). DMOIIMOTEHHBIE CTPYKTYPBI MO3Ta.

4. O0beM y4eOHON JUCHHILINHBI

O0beM TUCUUNIMHBI
3E Akan. 4. | Actp.u.
OO0masi Tpy10€eMKOCTh 1M CHUTITHHBI 3 108 81
KonTakTHasi paboTra — ayIMTOPHbIE 3aHATHS: 1,33 48 36

Buna yueOHo# padoThI
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Jlexnun 0,89 32 24

[IpakTHueckue 3aHATHS 0,44 16 12

CamocrosiTesbHasi padoTa 1,67 60 45

KoHnrtakTHas camoctosTenbHas pabora 167 0,4 0,3

CaMocCTOsITENIbHOE U3YUYEHHE PA3AEIOB IUCIUIIIMHbI ’ 59,6 44,7
Bua uTOroBoro KOHTpoJIs: 3adeT ¢ OEHKOH

AHHOTauA padoyell MPOrpaMMbl JUCHUIJIMHBI
«OCHOBBI KOCMETOJIOTHM

1. Leab AMCUMIIMHBI — GOPMHUPOBAHUE 3HAHUH O CTPOCHUHU U (DYHKIIMOHUPOBAHUU KOXKH U €&
MPUIATKOB, MPUHIUIIAMH yX0/1a 33 KOKeH, MaTOJIOrMYECKUMU COCTOSIHUSIMHU KOXHU U METOJaMH KOPPEKIHU
JTAHHBIX HEJIOCTaTKOB.

2. B pe3yJabrTare u3y4eHHs JUCUUIJIMHBI 00YYAKO LM CS T0JIKEH:

Obnadamye cleayOMUMU KOMIIETEHIIMAMHU U UHIMKATOPAMH UX JTOCTUKECHUS:

YK-1.1, YK-1.3, [1K-2.1, TIK-2.2, T1K-5.1

3nams:

- CTpOEHHUE KOXKH U e€ MPUIaTKOB;

- 0COOEHHOCTH (PU3UOTIOTHUECKUX MPOIIECCOB, MPOTEKAIOIINX B KOXKE;

- OCHOBHBIE JJAOOPAaTOPHBIC U (DYHKITMOHAIbHBIC JUATHOCTUYECKHUE 00CIICIOBAHNS,

- PUHLIMIIBI ¥ METOJIbI yXO0/a 3a KOXKEH U BOJIOCaMU;

- 0COOEHHOCTH MPOSBIECHUS OCHOBHBIX TPYIII KOXKHBIX 3a00JI€BaHUM U UX JICUECHUE.

Ymemy:

- WUCIOJB30BaTh IIOJYYECHHbIE 3HAHHUA O CTPOCHUU KOXHU, €€ TPHUAATKOB, (PU3NOJIOTHUYECKUX

mporieccax B Koke M e€ 3a0oieBaHMSIX NHpU pa3paboTKe HOBBIX BUAOB (apMaleBTUYECKON H

KOCMETHUYECKOMN MPOIYKIIUH;

- OCYILIECTBIISITh pAIlMOHAJIBHBIA YXOJI 3a KOXEH M BOJOCAaMU B 3aBHUCHUMOCTH OT HMX THNA U

COCTOSIHUSI.

Braoemy:

- METO/JaMH TEOPETHYECKOTO0 M HKCIEPUMEHTAIBHOTO UCCIENI0BaHUA B MPO(hecCHOHATBbHON

NesITeNIbHOCTH;

- METOZIaM1 BbIOOpa MOAXOIAMINX KOCMETHYECKHUX MPOLEAYP MO YXOIy 3a KOXKEH;

- METOJaMHU ONHCAHMSI OCHOBHBIX MPOSBICHUN KOCMETUYECKUX HEIOCTAaTKOB, OOYCIOBJICHHBIX

MaTOJIOTUYECKUM COCTOSTHUEM KOXKH.

3. Kpartkoe cogep:xaHue TUCHMILIHHBI

Pa3zoen 1. Mopdgonoeuueckue u usuonocuveckue o0cobeHHOCmMU KOXCU U e€ Npuoamros,
0CcobeHHOCmU CMPOeHUss MUMUYECKOU MYCKYLaAmypbi.

1.1. Cmpoenue xooxcu. OyHKIUS, CTpoeHUE U (PU3UOIOTHS KOXH. IMOPHUOTEHE3 KOXKHU. DMHUACPMIC.
Kepatunorene3. Menanorene3. Knetku Jlanrepranca. J[lepma. KosuiareHoBble, 53JIaCTUYECKHE U
petukynsipusie BojiokHa. Knerku aepmbl. [loakoxkHo-xupoBas kierdyarka. MuHepBauus xoxu. Kposo- u
nuMdoobpamenre. Bo3pacTHas SBOTIONHS KOXKH.

1.2. Ilpuoamxu koorcu. DyHKUUS, CTPOCHHUE M (PHU3HOJOTHUA CANBHBIX M TIOTOBBIX JKENE3.
DOMOpHOTEeHE3 U BO3pacTHAS HBONIONUA. XUMHUYECKUN COCTAB CEKpeTa Key€3 U THI cekpenuu. IHHepBams.
Kucnorao-xupoBast mMaHTHs KOoxu. DyHKIUS, CTpoeHWE W (U3HOJOTUS BOJOC M HOrTeH. [|nmmuHHEBIE,
MYIIKOBbIE U IIETUHUCTBIE BOIOCKHL. Da3bl pa3BUTHUS BOJIOCAHOTO (osmuKkyna. MHHepBanus 1 TopMOHaNIbHAS
perymsius. PacoBbie 0COOEHHOCTH CTPOEHUS BOJIOC.

Paszoen 2. Ilpunyunsi payuonanbHo2o yxooa 3a Kodxicel auya u meid, 3a 80J10CAMU U HOCMAMU

2.1. Tunwi xoorcu. I[lpunyunvl yxooda 3a Kooceui. THUIBI KOXM: >KHpHas, cyxas, HOpMaJbHas,
yBsigatomas. CoBpeMeHHble Ja0OpaTopHble UM  KIMHUYECKHE CIOCOOBI  TECTUPOBAHUS  KOXKHU.
[IpodpunakTuyecknii ¥ TUTHEHUYECKUH yXOJ 3a KOXKEW: OYMIICHHE, YBJIaXKHEHHE, MUTaHHWE, 3allHTa.
Kocmernueckue cpenctBa, UCIONb3yEMbIE B 3TUX ILeNsAX. BnusHue Tuna koxu U odpasza *U3HU Ha BHIOOD
KOCMETHYECKHUX CPEJCTB.

2.2. Tunwi 6onoc. [lpunyunet yxooa 3a éonocamu. Tunsl Bojoc. [I[puauHbI CyX0CTH BOJIOC.
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[TpodwmnakTuyeckuif ¥ THUTHEHUYECKUH YXOJ 3a BOJIOCAMHU: OYHILEHHE, YBIaKHEHHE, MHTaHUE,
3amuTa. KocMeTndeckne cpencTsa, UCIOIb3YEMBIE B OTUX LENSIX.

Paszoen 3. Kocmemuueckue neoocmamku, 00yCl1081eHHblE NAMOJIOSUYECKUM COCMOSHUEM KOMHMCU,
npunyunsvl ux Jaevyenus. VIcTopus INEpMaTOBEHEPOJIOTHH: OCHOBHBIE JTallbl M UX POJb B DPA3BUTHH H
CTaHOBJICHUH JI€PMATOBEHEPOJIOTUH Kak Hayku. Ilatomopdosorust xoxku. I[laTonmormueckue Mporeccsl,
IPOTEKAIOIME B SIMUAEPMUCE U B I€PME, U UX NpOosiBiIeHUs. Mopdonoruyeckre 3J€MEeHThl KOKHBIX ChIIIECH:
NEepBUYHbIC U BTOpUYHBbIC. [IpUHIUMBI AMAarHOCTUKHM KOXHBIX Oose3Hed. [IpMHIMITBI JIeueHUs] KOMXKHBIX
OoJie3Hel. ANJIEPrUYECKUi IepMaTUT U MEIMKaMEHTO3Has TOKCUKoaepmus. [IpuHImmb oOmeid 1 MecTHOM
TEpPalMM B 3aBUCHMOCTH OT CTEIECHHM BBIPA)KEHHOCTH BOCHAJIUTEIbHOW peakuuu. HelponepMartossl:
3yJdlUe Y Iy3bIpHBIE JCPMATO3bl, HEUPOIAEPMMT, IIoYecyXa, IICOpHa3, KPAacHbIM IUIOCKUM JIMIIAH.
HNudexnmonHblie 3a001€BaHNs KOXKH: MHOJAEPMHUM, B TOM YMCJIE YrpeBas Chlllb; BUPYCHbIE 3a00JI€BaHMsI, B
TOM 4Hciae OopoJaBku; TpuOKOBBIC 3abosieBaHUs; TMapasuTapHble 3aboneBanus. Jlucrpoduueckue
3a00J1€BaHUs KOXKH, B TOM YHCIIE UXTHO3 U nporepus. HoBooOpazoBaHMs KOXH: MellaHOMa, 0a3aanoMa, pak
KOXKM M JApYyrue 3J0KayecTBEHHbIE HOBOOOpa3oBaHHs KOXH. J[0OpoKayecTBEHHBIE OMYXOIH KOXH H
npeapakoBbie cocTostHUS. KoKHBIE TPOsIBIICHUST BeHepruUYecKux 3aboneBanuii 1 BUU-undexmmm.

4. O0béM y4eOHON JUCHHUILINHBI

O0beM TUCHUIIUHBI
3E AKkan. 4. AcTp.4.

Buna yueOHoii padoThI

OO0masi TPy10€eMKOCTh 1M CHUTNITHHBI 3 108 81

KonTakTHasi padoTa — ayIMTOPHbIE 3AHATHS: 1,33 48 36

Jlexmun 0,89 32 24

[IpakTHueckue 3aHsATHS 0,44 16 12

CamocTosiTesibHasi padora 1,67 60 45

KonTakTHas camocrositenbHas paboTa 0,4 0,3

1,67

CamMOCTOSITETbHOE U3YUYEHUE PA3/IeNIOB TUCIIUIIIIUHBI 59,6 447
Bua uTOroBoro KOHTpoJIs: 3adeT ¢ OLEeHKOH

AHHOTauA padoyeil NPOrpaMMbl JUCHUINIMHBI
«I'meTopu3no/iorusi OpraHoB U TKaHen»

1. Heab aucuMnaMHbI: cHOPMUPOBATH y CTYAEHTOB IpEACTaBICHUS O (PU3UOJIOTUU OpraHu3Ma
YelloBeKa, CO3/1aTh MpPEICTaBICHHEe O (QYHKIMOHUPOBAHWM OPraHOB U TKaHEH, IMOKa3aTh pPOJb
TUCTO(OU3HOTIOTHUYECKUX UCCIIEJOBAHUM TPU OMOXUMUYECKUX UCCIIEI0OBAaHUSX.

2. B pe3yabTaTe U3y4eHusi AUCHUILIMHBI 00yYAKOIIUICA TOTKEH:

Obaaoams cleayomUMU KOMIETSHIIMSIMU U HHANKATOPaAMH UX JOCTUKECHUS:

YK-1.1, YK-1.3, I1K-2.1, TIK-2.2, TTIK-5.1

3nams:

- OCHOBHBIC 3aKOHBI (DYHKIIMOHUPOBAHUS BCEX CHUCTEM OpraHu3Ma, OoOIIMe 3aKOHOMEPHOCTH
HEPBHOMMYHHOT'YMOPAJIbHOM peryIsiny;

Ymemns:

- HCII0JIb30BATh IMOJIyYEHHbIE 3HAHUS 10 TUCTO(GU3NOJIOTUN OPTaHOB U TKaHEH B OMOXMMHMYECKUX U
XUMHUYECKHUX IKCIIEPUMEHTAX W HAYYHBIX UCCIICIOBAHHIX

Braoems:

- 0OIIMMU 3HAHUSMU IO OCHOBaM OOIIEH [IUTONOTHH.

3. Kpartkoe cogep:xaHue TUCUMIIIMHBI:

OcHoBbl 00mIe muronorun. Metonsl wuccnenoBaHusi. CTPYKTypHbIE KOMIIOHEHTHI —KJIETKH.
[{uromna3ma. ['manomnaszma. Opraneiisl: Kiaccupukamus, crpoeHne, GyHKIuu. Poib sIepHbIX CTPYKTYp B
KU3ZHENECATENIBHOCTH KJIETOK. Tumbel Myranuil. PereHepamnus TkaHed. OnuTenvainbHble TKaHW. THIIbI
cekpenun. Kpos u numda. Jlumda (nepudepudeckas, mpoMexkyTodHasi, IeHTpabHas1). KpoBeTBopeHue
(remomon3). CoenuHutenbHble TKaHU. DyHKIMM U Kiaaccudukanus. OCHOBHBIC KIETKH COEAMHUTEIHHON
TKaHu ¥ ux pyHKuuu. JKuposas Tkanb (0enas u Oypast). Cim3ucras Tkanb. CKeJIeTHbIC TKaHU (XPSIIEBHIC,
KOCTHBIC, ICHTUH U IIeMeHT 3y0a). Meimeunsie Tkanu. HepBuas Tkanb. HepBHbIe okoHuaHus. CTpocHHE
cuHaricoB. IlpecuHanTHyeckue W MOCTCUHANTHYECKHE MeMOpaHbl, X GyHKIUH. DPHEKTOpHBIE HEPBHBIC
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OKOHYaHUs (IBUTaTeNbHbIC U CeKpeTopHbIe. LleHTpanbHas (TOJIOBHOM M CIIMHHOW MO3T) M nepudepuyeckas
(mepudeprueckre HEPBHBIE Y3JIbl, CTBOJIBI U OKOHYAHMS ), COMaTHYECKasi U BereTaTUBHAsl HEPBHAs CHCTEMA.
3putenbHast ceHcopHas cuctema. Oprad 3peHus. OOoOHATENbHBIE CeHCOpHas cuctema. Opranbl OOOHSHUSL.
BkycoBas cencopnas cucrema. Opran Bkyca. (CraroakycTudeckass ceHcopHas cucrema. CepliedHo-
cocynuctas cucrema. KietouHslii u rymopainbHbli UMMYyHUTET. Makpodaru. BzaumMocBs3p HepBHOW H
SHAKPUHHON cucTeM. LleHTpanbHble perynsiTopHble 00pa3oBaHUs 3HIOKPUHHON CHUCTEMbI (THIOTANIaMyc,
runo¢us, snu¢pu3). OCHOBHBIE OTAEIB MHUILEBAPUTENBLHOW CUCTeMbl. CIIOHHBIE >Kele3bl (OKOJIOYIIHbIE
MOYCTIOCTHBIE TOABS3bIYHBIC). 3yObl (9Mallb, JEHTHH, IIEMEHT, IIyJblla), BO3pPAacTHbIE W3MEHCHHS
XUMHYECKOT'0 COCTaBa U CTPYKTYpbl. CHHTE3 TOPMOHOB (MHCYJIUH, ITIOKaroH, COMaTOCTaTHH, Ba30aKTHBHBII
UHTECTUHAIBHBIN monunentus u 1p.) Bo3nyxoHocHble myTH (HOCOBasi MOJOCTh, TOPTaHb, Tpaxes, OpOHXN).
Jlerkue (OpoHxmanmbHOE epeBO U anbBeosnl). [IneBpa. Ctpoenue snuaepmuca, GYHKIIMN KEPATHHOLIUTOB U
MEJIaHOLIMTOB, KIeTKH Mepkens, kietku Jlanrepranca. KpoBocHabxxenue koxu. XKenesbl Koxu (canbHbIE,
MOTOBbIE, MOJIOYHBIE). DKKPUHOBBIE M AlOKPUHOBBIE IMOTOBBIE >K€le3bl. BOOCHl (KOpEHb M CTEPKEHb).
JlykoBuia Bonoca. Horru. HorreBas miactunka (KOpeHb, TEO, Kpaii), HOTTEBOE JIOKE M HOTTEBbIC BATHKHU.
[Toukn. I'mctodusuonoruss W MexaHW3M Tporecca peabcopOuuu. ModeTouyHHKH. MoueBOH ITy3bIpPb.
Myxckasi monoBast cuctema. JKeHckas mojoBas cucremMa. Marounele TpyObl. Martka (3HIOMETpUH,
MUOMETpHH, nepumerpuii). Braramume. OBapuanbHO — MEHCTPYadbHBIH IUKI. MOJIOYHBIC KEJE3Bbl.
JlakTanusi, KOMIIOHEHTHI TpyIHOro Mojioka. CucremMa MaTh-IUIo[ (OpraHu3M MaTepu, OpraHu3M IUIoa U
rianenTa). PerientopHble U peryasTopHble MEXaHU3MbI OpraHW3Ma MaTepU U OpraHu3Ma II0/a.
4. O0beM y4eOHOM JUCHHILIMHBI

. O0BbeM THCHHMTLIHHBI
Buna yueOHoii padoThl 3E Axax v, | Actp.,
OO0masi Tpy10€eMKOCTh 1M CHUIITHHBI 3 108 81
KonTakTHasi padoTa — ayIMTOPHbIE 3aHATHS: 1,33 48 36
Jlexun 0,89 32 24
[IpakTHueckue 3aHsATHS 0,44 16 12
CamocrosiTesbHast padoTa 1,67 60 45
KonTakTHas camocrositensHas paboTa 0,4 0,3
1,67

CamMOCTOSITETbHOE U3YUYEHUE PA3/I€NIOB TUCIIUIIIIUHBI 59,6 447
Bua uTOroBoro KOHTpoJIs: 3adeT ¢ OLEHKOH

AHHOTanuA padoyell NPOrpaMMbl JUCHHUIJIMHBI
«XuMHS ¥ OHOJIOTUYECKAS] AKTUBHOCTDH 3JIEMEHTOPTraHNYeCKUX COeINHEeHUI»

1. Heap aumcnMmimHbl — (GOPMUPOBAHHE Y CTYIEHTOB CHCTEMATU3HUPOBAHHBIX 3HAHUUA W
MPAKTUYCCKUX HABBIKOB, IMO3BOJAIOMIUX PCIIATh TCOPCTHUYCCKUC U MPAKTHYCCKUC 3aJadd IOJYUCHUSA
U3BECTHBIX U HOBBIX OPraHMYECKUX U DJIEMEHTOOPraHMYECKHUX COCAMHEHUH [JIs NPUMEHEHHsS HUX B
PA3INYIHBIX HAYYHO-TCXHUYICCKUX OGH&CTHX.

2. B pe3yabTrare u3ydyeHUus JUCHHUILIHHBI 00yYAIOIIUICH T0JIKEH:

Obaaoams CeNyOMUMA KOMIETCHIIMSIMA U WHIUKATOPAMH MX JOCTUKCHUS:

YK-1.1; TIK-5.1; TIK-5.2.

3namo:

— CnocoObl  TOJNYy4eHHST W XHMHYECKHE CBOWCTBA METAJUIOPTAaHUYECKUX  COCIUHCHU,
dbocopopraHUUECKUX COCTUHEHUN U OPraHUYECKUX MPOU3BOIHBIX MBIIIBSIKA, CEPhl U CElIEHA; OCHOBHBIC
MEXaHU3MBbI I/IHFI/I6I/IpOBaHI/I5I KNU3HCHHO BaXXHbIX q)epMeHTOB QJICMCHTOOPTraHNYCCKUMU COCAUHCHHUAMU U
AHTUMETAa0OJIMTHOTO JIEHCTBUSI MIPOU3BOIHBIX KUCIOT (hochopa.

Ymemy:

— MHcrnonb3oBarh 3M€MEHTOOPraHUYECKHE COEAMHEHHS B KayeCTBE pPEAareHTOB OPraHU4ecKoro
CUHTE3a,;

- OI_IGHI/IBaTI: MOTCHIUAJIbBHYIO OITACHOCTb pa6OTI>I C JJICMCHTOOPTaHNYCCKUMHU COCAUHCHUSAMU,
BBISIBIIATH TOKCO(OpHBIE U (papMakopOpHBIE TPYIIIIHI;

— IIporHo3upoBaTh METOBI CUHTE3a U CBOMCTBA COOTBETCTBYIOIIMX COCAMHEHUN C F€TePOATOMAMHU;

— Ha ocHoBaHMM CTpOCHHS JJIEKTPOHHON OOOJIOYKH TeTepoaroMa OICHHBATh PEaAKIHMOHHYIO
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CIIOCOOHOCTH M CTA0OMIIBHOCTh COOTBETCTBYIOIIUX OPTaHUYECKUX MPOU3BOTHBIX JIEMEHTOB;

— Knaccugumnuposats 371eMEHTOOPraHUYEeCKHE COSTUHEHUS.

Braoemn:

— Homenkiiatypoi 31€eMEHTOOPTaHUYECKUX COCITMHEHNU;

— HaBbikamu OHOpaMOHATBHOTO MOIX0Ja K KOHCTPYHPOBAHUIO HOBBIX OMOJIOTHMYECKH AKTHBHBIX
COEIMHEHUH, BKIIFOYAIOIINX FE€TEPOATOMBI;

— Merogosiorueld BKIOYEHHUSI DJIEMEHTOOPTAHUYECKUX COEAUHEHHM B CXEMBI IOJYyYECHUS
COCTMHEHUH C TPeOyeMBbIMH CBOMCTBAMHU.

3. Kparkoe coaepkanue Q1 CHUNITHHBI

Pazoen 1. Memannopeanuueckue coeounerus.

Opranuveckre MPOU3BOMHBIE METANIOB MepBOM Tpymmbl. CHocoObl MOTYyYEHUS W XUMHUYECKHE
CBOMCTBA JIMTUM-, HATPUN U KAIMHOPraHMYECKUX COEAMHEHUN. OpraHuyeckue MPOU3BOAHBIE METAJIOB
BTOpOil rpynnel. MarHuiiopranndeckue coeluHeHus. OpraHudeckue IPOU3BOJHBIE METAIOB TPETheH
rpynmbl. bopopranndeckne coenuHeHus. OpraHuyecKkue IMPOU3BOAHBIE METAUIOB YETBEPTOM TPYIIIIHI.
Kpemuuitopranuueckue coeauHeHus. OpraHudyeckue MPOU3BOJHBIE  METANIOB  MATOM  TPYIIIIBL
MBIIBSKOPTraHUYECKUE COCTUHEHHUS.

Pazoen 2. @ocghopopeanuueckue coeounernus.

OOmast xapakTepucTHMka M o00jacTh mnpuMeHeHus. OpraHuyecKkue MPOU3BOAHBIE (ochopHOH
KHUCJIOTHI B )KMBOM Nipupoe. buonorndeckas aktuBHOCTh DOC. AHTUXOIMHACTEPA3HbIC, HEUPOTOKCUYECKHUE
Y QaHTHMETA0OJIUTHBIC CBOMCTBA OPraHMYEeCKUX MPOU3BOIHBIX KUCIOT (ocdopa.

Pazoen 3. Opeanuueckue npouzsoomnsie cepvl u cenena.

Opranuveckre TPOM3BOAHBIE cepbl. HoMeHkIaTypa U KiIacCUpUKAIUI CepaopraHuYeCcKUX
coennHeHU. CeleHOPraHn4ecKue CeIUHEHMs. TOKCHKOJIOTMYECKUE XapaKTEPUCTUKH HEOPTraHWYECKHX M
OpPTaHMYECKUX IMPOU3BOJHBIX CEJICHA, CIIOCOBI MOJNYYEHUS U CBOWCTBA CEJICHOPTAHWYECKUX COCTUHEHHI.
AHTHOKCHIAHTHBIC CBOMCTBA CEJICHOPTAaHWYECKUX COCTMHECHUH (90CeseH).

4. O0beM y4eOHOM JUCHHUILIMHBI

. O0beM JUCHUILTHHBI

Buna yueOHoii padoThI 3E AKaL 1. Actp.u.
OO0masi Tpy10€eMKOCTh 1M CHUTITHHBI 4 144 108
KonTakTHasi padoTa — ayIMTOPHbIE 3aHATHS: 1,33 48 36
Jlexmun 0,89 32 24
[IpakTHueckue 3aHsATHS 0,44 16 12
8 moMm yucie 8 hopme npaKmuyeckol n0020Mmo6KuU 0,44 16 12
CamocrosiTesbHasi padoTa 1,67 60 45
CamMOCTOSITETbHOE U3YUYEHUE PA3/ICNIOB TUCIIUIIIIUHBI 1,67 60 45
Bua koHTpoJs:
IK3aMeH 1 36 27
KonTtakTHas paboTa — mpoMeXyTOYHAast aTTECTaIHs 1 0,4 0,3
IToaroroBka K SK3aMeHy. 35,6 26,7
Bua uTOroBoro KOHTpoJIsi: IK3aMeH

AHHOTaUUs padoyeil NPOrpaMmMbl JUCUUILIIMHBI
«XHMMHUA reTepoOUUKINYECKUX COeINHECHUI»

1. Heap qucuunanHbl: GOPMUPOBAHKE Y O0YJAIOMIMXCS CUCTEMATH3MPOBAHHBIX 3HAHUI O METOAaxX
MOJTYYCHUS, XUMUYECKNX CBOMCTBAX W MPUMEHEHUH COCAMHEHUHN Te€TEPOLUKIMYECKOTO Psija, MOBBIIMICHHUE
po(hecCHOHANFHBIX KOMIIETEHIIMH B OOJACTH TOHKOTO OPTaHMYECKOTO CHHTE3a OMOJOTMYECKH aKTUBHBIX
BEIICCTB.

2. B pe3yabTaTe M3y4eHUs IMCUUILIUHBI 00y4AIOMIMIACH 10JI2KEeH:

Obnadams CIETYyIONTUMA KOMITIETCHIIMSAMHA U UHIANKATOPAMH MX JOCTHKCHHUS

VK-1.1; IIK-5.1; TIK-5.2.

3unameo:

- HOMEHKJIATypy reTePOLUKINYECKUX COCTUHEHUN;
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- TOPUHLMUIBI U METOJAbl CHHTE3a TIeTEePOLUKINYECKUX COCIMHEHUM, COACpKAIIUX PpPa3IHMYHbIE
(GyHKIIMOHATIbHBIE TPYIIIIbBL;

- XMMUYECKUE CBOWCTBA FETEPOLIMKIMYECKUX COCIUHEHUM;

Ymemy:

- aHaJTU3HMPOBATHh pPA3IUYHBbIE METOJbI TMOJYYEHHUs 3aJaHHBIX TETEPOLUKINYECKUX CTPYKTYp H
BBIOpATh U3 HUX HanboJee mprueMIeMble /I CHHTE3a;

- 000CHOBAaTh TPHMEHEHHWE TE€X WM HHBIX PEAreHTOB, MO3BOJSIOMUX (DYHKIMOHATU3UPOBATH
FeTEPOLUKINYECKUE CUCTEMBI, OTHOCSIIHMECS K Pa3JIMYHBIM KJIACCAM;

Braoemy:

- METOJIaMU CUHTE3a MATU- U NIECTUWICHHBIX T€TEPOLUKINUYCEKUX COCTUMHEHUN, COACPHKAITUX aTOMBI
a30Ta, KUCIOPOJa UM CEpPHI.

3. Kparkoe comepkanue Q1M CUUILIHHBI.

1. BBenenue. XuMHS TETEPOIMKIMYECKHX COCAMHEHUM KAaK OJWH M3 BAXHEWIIHMX pPa3aeioB
opranuyeckord xumuu. IIpeamer u 3amauu COBPEMEHHON XMMHUHU TIETEPOLUKINYECKUX coequHeHui. Ponb
TeTePOLMKIMYECKUX COECTUHEHUIN KaK CHHTETUYECKUX M MPUPOJHBIX OHOJIOTMYECKH aKTUBHBIX BELIECTB.
B3anMoCBs3b XUMUU TETEPOLIMKIMUECKUX COEUHEHUN C MEAULIMHCKON XUMHUEN U XUMUEH MECTULIUIOB.

2. Ipunnunsl kmaccupukauu U COOpPKM TeTepOIUKIMYEeCKUX CTpyKTyp. HomeHkiatypa
TeTePOMKINYECKUX coenuHeHnd. (OCHOBHBIC TPHUHIMIBI COOPKH TeTEPOIUKIOB. (DYHKIIMOHAILHBIE
TPYIIIBI, UCIIOJIBb3yEMBbIE JUISl IOJTYYEHHUS T€TEPOLMKINYECKUX CUCTEM.

3. llaTuuneHHble TeTEpPOLUKIBl € OAHMM rerepoaromoM. HomeHknatypa. Ilpupoansie u
CUHTETHUYECKHE OUOJIOTUYECKU-AKTUBHBIE COCIUHEHHS] B PANY ISTHWICHHBIX TETEPOLUKIOB C OJHUM
rerepoaroMoM. [Iupponsl, pypansl U THODEHBI U UX KOHICHCHPOBAHHBIC aHAJIOTH: UHJOJbI, THAHA(DTEHBI 1
O0en3zodypansl. MeToabl cCMHTE3a U XUMHUYECKHe CBOMCTBA. OCOOCHHOCTH (PYHKITMOHAIBHBIX 3aMEIICHHBIX.
CpaBHUTENBHAS PEAKIIMOHHAS CIIOCOOHOCTh PAa3HBIX MATHWICHHBIX T€TEPOIUKINYECKHX CUCTEM C OJHHUM
reTepoaToMoM.

4. lecTuwieHHbIE TETEPOLUUKIBI C OJHMM TerepoaroMoM. [lpupoaHble M CHUHTETHYECKHE
OMOJOTUYECKU-aKTUBHBIE COCJAMHEHUS B PANY IIECTUWIEHHBIX TETEPOIUKIOB C OJAHHM TI€T€POATOMOM.
[MupuanHbI, XHHOIWHBI, U30XWHOJIMH, THPAaHbl U O€H30MMpaHbl. MeTObl CHHTE3a U XUMUYECKHE CBOICTBA,
0COOCHHOCTH (PYHKLIHMOHAJIBHBIX 3aMelIeHHbIX. CpaBHHUTENbHAS pEaKUUOHHAs CHOCOOHOCTh pa3HbIX
HMIECTUWICHHBIX T€TEPOLMKINYECKUX CUCTEM C OJJHUM I'E€TEPOATOMOM.

5. IlaTuusneHHble TeTepoLMKIIbI ¢ IByMs U Oosee rerepoatoMamu. Kiaccudukanus 1 HOMEHKIAaTypa
MATUWICHHBIX TETEPOLMKIOB C JBYyMsS U Oornee rerepoaroMamu. lIpupogHbie W CHHTETHYECKHE
OHMOJOTUYECKH-aKTUBHBIE COEAMHEHUS B psily a30Ji0B. [Iupa3oiibl, H30KCa3051bl, UMUAA30J1bl, THA30JIbl U HX
KOHJICHCUPOBAHHbIE aHANOTU. ['€TepOIMKIIbI C TpeMsl U YETBIPbMsI reTepoaroMaMu. MeTolbl CUHTE3a U
XUMHUYECKHE CBOWCTBA, OCOOEHHOCTIATUWICHHBIX IIECTHYJICHHBIX T'€TEPOLUKINYECKUX CHUCTEM C JIBYMS U
OoJiee reTepoaToMamMu.

6. IllecTHuneHHble TETEPOUMKIBI C JABYMs rerepoaroMaMu. IIpupogHele W CHUHTETHYECKUE
OMOJIOTUYECKU-aKTHBHBIE COCAMHEHHS B PAAy OUA3UHOB. [IMpuAa3vuHbl, TUPUMUIUHBL, TUPA3HHBI U HX
KOHJICHCHPOBAHHbIE AHAJIIOTM. METObpl CHHTE3a M XUMHYECKUE CBOMCTBA. METOIbl CUHTE3a U XUMUYECKHE
CBOWCTBa, OCOOCHHOCTH (PYHKIIMOHATBHBIX 3aMelieHHbIX. CpaBHHUTEIbHAS pEaKIUOHHAs CIIOCOOHOCTH
Pa3HBIX HIECTUYJICHHBIX FETEPOLUKINYECKUX CUCTEM C JBYMS F€TEPOATOMaMHU.

4. O0beM y4eOHOI TUCUMIITIHMHBI

Bux yuedHoii paGoTsI 315) Onen ”X;‘;ﬁf‘i““‘zﬂp.q.
OO0masi TPy10€eMKOCTh 1M CHUIITHHBI 4 144 108
KonTakTHasi padoTra — ayIMTOPHbIE 3aHATHS: 1,33 48 36
Jlexun 0,89 32 24
[IpakTHueckue 3aHATHS 0,44 16 12
8 MOM Uucie 8 hopme nNPaKxmu4eckol no020moeKu 0,44 16 12
CamocTosiTesibHasi padoTa 1,67 60 45
CamMOCTOSITETbHOE U3YUYECHUE PA3/I€NIOB TUCIIUIIIIUHBI 1,67 60 45
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Bua koHTpoJs:

IK3aMeH 1 36 27
KonTakTHas paboTa — mpoMeXyTOYHAast aTTECTaIHsI 1 0,4 0,3
IToaroroBka K SK3aMeHy. 35,6 26,7
Buja uToroBoro KOHTpoJIsi: JK3aMeH

AHHOTaUUs padoyeil NPOrpaMmMbl JUCUUIIIIMHBI
«OCHOBBI TEXHOJIOTHH JIEKAPCTBEHHBIX CPEICTB)

1. Heap aucuunauHbl: GOPMHUPOBAHUE Y CTYJEHTOB HEOOXOIUMBIX 3HAHHUI B 00JIaCTH pa3pabOTKH,
MPOU3BOJICTBA U aHAIN3a JIEKAPCTBEHHBIX CPECTB.

2. B pe3yabTrare u3ydyeHUus JUCHHUILIHHBI 00y4YAIOIIUIACA T0JIKEH:

Obnadamye cleayOMUMU KOMIIETEHIIMAMU U UHIMKATOPAMH UX JTOCTHKECHUS:

YK-1.1; TIK-5.1; TIK-5.2.

3namu:

- TEXHOJIOTUIO TOTOBBIX JIEKAPCTBEHHBIX (POPM;

- YCTPOMCTBO M MPHUHIIMIIBI JCHCTBUSI OCHOBHOTO 000PY/I0BaHMS;

- IPUHIUIBI BEIOOpa AEMCTBYIOIIUX U BCIIOMOTAaTeNbHBIX BELIECTB, PaCTBOPUTEINEH, 000py10BaHUS;

- HOPMaTUBHO-TEXHUUYECKYIO JOKYMEHTAIMIO, PErJIaMEHTHUPYIOIIYIO MPOU3BOJCTBO JIEKAPCTBEHHBIX
CPENICTB, B TOM YHCJIC MPABHJIa HAJJISKAIIEeH MTPOU3BOACTBEHHON TTpakTuk (GMP);

- KOHTpOJIUPYEMbI€ TapaMeTpbl U OCHOBHBIE METOJIbI KOHTPOJISI KaueCcTBa HCXOJHOIO ChIpbS M
TOTOBOTO MPOIYKTA;

- METO/Ibl pEreHepaIi PaCTBOPUTENCH, YTHIN3ALUUA OTXOI0B M OUYUCTKH CTOYHBIX BOJ;

Ymems:

- COCTaBUTh TEXHOJIOTHYECKYIO U allapaTypHYIO CXEMbI IPOU3BOJICTBA JIEKAPCTBEHHBIX CPEJICTB;

- pa3paboTaTh U OCYLIECTBIATH MEPONPUSITHS MO ONTUMHU3ALUU IPOLECCOB, MO IOBBIIIECHUIO
0€30I1aCHOCTH U 3KOJOTMYHOCTH ITPOU3BO/ICTBA.

Braoemy:

- HaBBIKAMH HCIIOJIb30BAHMSI HOPMATHBHOW JOKYMEHTAIlMHM (3aKOHOJAaTeNnbHas 0a3a, BEmyIIHe
MUPOBbIE (papMakonen) B MPOU3BOICTBE JIEKAPCTBEHHBIX CPEJICTB;

- HaBBIKAMU IPOBEICHMS TEXHOJOTMYeCKUX pacuétoB mpousBojactBa [JIC; moucka onTuMaibHOTO
MOJIX0/1a K PELICHUIO IPAKTHUYECKUX BOIPOCOB.

HUMETh MPEJCTaBICHUE!

- 0 TIOPSAKE COCTABJICHUSI TEXHOJOTUUYECKOIO PErjaMeHTa HOBBIX MPOU3BO/ICTB;

- 00 opraHu3aIUy TEXHOJIOTHYECKOTO MPOLecca MPON3BOICTBA B COOTBETCTBUHU C PETIIAMEHTOM.

3. Kpartkoe coaep:xaHue TUCHHUILIIHHBI

1.BBenenne B Kypc TEXHOJIOTUM W3TOTOBIICHUS JICKAPCTBEHHBIX (OPM U MPOMBIIUICHHOTO
npousBojcTBa. OcHOBHBIE TepMUHBI U MoHATUA. Kiaccudukanus nekapcTBeHHBIX (OpPM MO arperarHomy
COCTOSTHUIO, TUITY AUCIIEPCHBIX CUCTEM, ITyTSIM BBEJACHUS B OPraHU3M (PHTEpPATbHBIC U TAPEHTEPATBHBIC), IO
NPUMEHEHHIO, JT03UpOBaHHI0. KOHTpOJIh KauecTBa HCXOAHOTO ChIPbS, MPOMEXKYTOUYHBIX HIPOAYKTOB H
TOTOBBIX JICKAPCTBEHHBIX (OPM.

2. Opranu3zanus IPOMBIIIIEHHOTO MPOU3BOJICTBA JIEKAPCTBEHHBIX (hOpM

Texnonoeus ocuokux nexapcmeenuvix gopm. OOIas XapaKTEPUCTHKA >XUAKHX JIEKapCTBEHHBIX
dbopM: pacTBOPBI, CUPOIIbI, CYCIIEH3UH, IMYIbCHUU. CTepUIIbHBIE U AUPOTECHHbIE JIEKAPCTBEHHBIE (POPMBI:
o0miasi XapakTepuCTHKa, Kiaccupukanus, TpeOoBaHus. [IpoMBIIUIEHHOE TPOU3BOJCTBO  HKHUIKUX
JeKapcTBeHHBIX (popM. OcOOEHHOCTH MPOU3BOICTBA HEKOTOPHIX HHBEKIIMOHHBIX JIEKAPCTBEHHBIX (HOPM.

Texnonoeus meépovix nexapcmeeruvix ¢opm. TeXHOTOTHS MOPOIIKOB. XapaKTEPUCTUKA TaOIETOK
KaK JIeKapCcTBEHHOU (opMbl. OCHOBHBIE T'PYNIBI BCIIOMOTAaTEIbHBIX BEIIECTB B IPOU3BOJCTBE TaOJIETOK.
Beibop TexHoorMM TaONETUPOBAHUS B COOTBETCTBUU C (PU3UKO-XUMHUYECKUMHU U TEXHOJIOTUICCKUMH
CBOMCTBaMHM TaOJNETUPYEMbIX Macc. TeXHOJIOTMYECKUH MpOLecC MPOU3BOACTBA TalJIETOK: MpsIMOe
npeccoBaHue, TpaHynupoBaHue. IlokpeiThe TabieToK 000JI0UKaMU: TIPECCOBAHHbBIC, IUIEHOYHBIE H
IpaKUPOBaHHbIE MOKPBITUS. TpuTypanroHHele TabneTku. KoHTponb kadecTBa TabneTok. ['paHyibl.
Muxkponpaxe. Criancynsbl. paxe. TeXHOIOTUN NOTYYEHHUS.
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Texuonoeusn msaekux iekapcmeeHuvix gopm. OO0IAs XapaKTEPUCTUKA MSATKUX JICKAPCTBEHHBIX (OpM:
Ma3u, renu, cynmno3utopuu. CoBpeMeHHbIC TPEOOBaHUS K dMYJILCHOHHBIM U TelIeBbIM OcHOBaM. KOHTpOIb
KauecTBa. TEXHOJOTHS W CTaHAApTU3allks Telnedl W Mazed Ha (apMaleBTUYECKUX MPEATPUATHUSIK.
Cymmosutopuu: onpeaeneHue, oomue cBoiictBa. CrocoObl MOMyYEHUs CYNITO3UTOPUEB B MPOMBIIIICHHBIX
YCIIOBHSIX.

Texnonozcus 2a3000pasnvix nekapcmeeHubiX popm. DapMarieBTUUECKUE a3PO30JIH: XapaKTePUCTHKA U
Kiaccudukanus. Buasl a3po30JIbHBIX CUCTEM. TEXHOJIOTHS Pa3IuYHBIX adPO30JbHBIX cucTeM. TpeboBaHus
1 0COOEHHOCTH TEXHOJIOTHH TJIa3HBIX JIEKAPCTBEHHBIX (POPM.

4. O0beM yueOHOM JUCUUIIJIMHBI

Buj yuyeOHoii pa6oThI 315) 6Ler;;‘;?l‘l:nﬂ:::l;. .
O01mas TPy10eMKOCTh TUCIHHUILIHHBI 4 144 108
KonTakTHas padora — ayIMTOPHBbIE 3aHATHS: 1,33 48 36
Jlexun 0,89 32 24
[IpakTHuecKue 3aHATHUs 0,44 16 12
8 MOM Uucie 8 (hopme NpaKxmuieckol no020moeKu 0,44 16 12
CamocTosiTesqbHasi padoTa 1,67 60 45
CaMocCTOsITENIbHOE U3YUYEHHE PA3AEIOB IUCLUIIIMHBI 1,67 60 45
Bua kouTpoJis:
JK3aMeH 1 36 27
KonrtakTHas paboTta — mpoMe)XKyTOUHAs aTTECTAIHS 1 0,4 0,3
IToaroroBka K SK3aMeHy. 35,6 26,7
Bua uTOroBOro KOHTpoOJIs: JK3aMeH

AHHOTauA padoyeil MPOrpaMMbl JUCHHIJIMHBI
«XHMHS TeTePOIUKINYECKUX COeTMHEHUI ISl TOJyYeHUs MCUX0AKTUBHBIX BelIECTB)

1. Heap qucuunIMHbl: GopMUpoBaHUE Y 00YUaAIOIMNUXCS CHCTEMAaTU3UPOBAHHBIX 3HAHUM O METOJIax
MOJIYYeHUS, XUMUYECKHUX CBOMCTBAX U MPUMEHEHUU COCAMHEHUMN T'eTepOLUKINYECKOro psjia, B TOM YHCIIE
00J1aatoMUX TICHXOAKTUBHBIMUA CBOMCTBAMH, IMOBBIIMICHHE MPO(PECCHOHAIBHBIX KOMIIETCHIIMN B 00JIacTH
OpPTaHMYECKOTO CHHTE3a OMOJIOTMYECKN aKTUBHBIX BEIIECTB, B TOM YHUCIIE ICUXOAKTHBHBIX.

2. B pe3yabTrare u3y4yeHUus QJUCHHUILIHHBI 00y4YAIOIIUIACH T0JIKEH:

Obaaoams CeNyOMUMA KOMIETCHIIMSIMA U WHIUKATOPAMH UX JOCTUKCHUS:

VK-1.1; IIK-5.1; TIK-5.2.

Buame:

- HOMEHKJIaTypy T€TEPOLMKINYECKUX COETUHEHMUII;

- OPUHLIUIOBI U METOJbl CHHTE3a TEeTEePOLUUKIMYECKUX COEIUHEHUN, COACpNKAIIUX PpPa3IMYHbIE
(G YHKIIMOHATBHBIE TPYIIITHI, OMPEISISIONINX UX IICUX0AaKTUBHBIC CBOWCTBA,

- XMMUYECKUE CBOWCTBA FETEPOLIMKIMYECKUX COCIUHEHUM;

Ymemn:

- aHaJTU3HMPOBATH pPa3IUYHbIE METOJbl TOJYYEHUS 3aJaHHBIX TETEPOLUKIMYECKUX CTPYKTYp U
BBIOMPATh M3 HUX HarbOoJIee ONTUMAJIbHBIE IS OCYIIIECTBICHUS 1I€JIEBOT0 CUHTE3a;

- OOOCHOBBIBaTh MPHUMEHEHHE TE€X WIM HHBIX pPEAareHTOB, IMO3BOJISIONINX BBOJIUTH Pa3IHMYHBIC
(G YHKIIMOHATBHBIE TPYIIITHI, OMPESISIONINX UX IICUX0AKTUBHBIC CBOWCTBA,

Brnaoemy:

- METOJaMH CHHTE3a IMSITHU- M IIECTUWICHHBIX TE€TEPOIUKINYECKHX COCIUHEHUH, B TOM YHUCIE
AQHHEJIMPOBAHHBIX C APOMATUUYECKUM KOJIBIIOM, COJIEPKAIIMX aTOMBI a30Ta, KUCJIOPO/Ia.

3. Kpartkoe coaep:xaHue TUCHMILIHHBI

1. BBenenue. XuMHS TETEPOLUKIMYECKUX COCIUHEHUM KaK OJWH W3 BAXHEUIIUX pa3zesioB
opranndeckod xumuu. [IpenMer u 3agauv COBPEMEHHOM XUMHUM TE€TEPOLMKINYECKUX COequHEeHH. Pomb
TeTePOIMKINYECKUX COCTUHEHUI KaK CHHTETUYCCKUX M TPUPOTHBIX OMOJIOTHYECKH AKTUBHBIX BEIIECTB.
Ponb reTeponuKInYecKux COCIMHEHWA B PACHIMPEHUH TPYMIBI OHOJOTHYECKH aKTUBHBIX COCIUHECHHM, B
TOM YHCJE C ICUXO0AKTHUBHBIX COECIUHEHHH.
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2. IpuHnumsl knaccupuKamu W COOPKM TeTEpOIMKINYECKHX CTPYKTyp. HomeHknatypa
TeTePOLMKINYECKUX coeluHeHUu. OCHOBHBIE MPUHIMIBI COOPKU TeTepOolUKIoB. DYHKIMOHAIbHBIE
TPYIIIBI, UCTIOIB3YEMbIE AJIsl MOMYUYEHUS TeTePOLUKINYECKUX CUCTEM.

3. llaTuuneHHbIE TETEePOIUKIBI C OJHUM rerepoaroMoM. Homenkiarypa. Ilpupoansie wu
CUHTETHUYECKHE OWOJIOTUYECKU-AKTUBHBIC COCAUHEHHSI B PSANY ISITHWICHHBIX TETEPOIMKIOB C OJHUM
rerepoaromoMm. [Tupposbl, pypansl u THODEHB M MX KOHJICHCHPOBAHHBIC aHAJIOTH: WHJIOJBI, OCH30(ypaHbI
u Oenzornodensl. [Ipon3BOAHBIC MATHYWICHHBIX TETEPOLMKIOB, B TOM YHCIE AHHEIUPOBAHHBIX C
OCH30JIbHBIM KOJIBLIOM, MPOSIBISIONINE IICUXOAKTUBHBIE CBOWCTBA. MeTONbl CHHTE3a U XHMHUYECKHE
cBoiictBa. OcoOeHHOCTH (YHKIMOHAIBHBIX 3aMelleHHbIX. CpaBHUTENbHAs pPEaKIHOHHAS CIOCOOHOCTH
Pa3HBIX MATUWICHHBIX TETEPOIUKINIECKIX CUCTEM C OJTHUM T'€TePOATOMOM.

4. lllectuusnieHHblE TEeTEPOLMKIBI C OIHUM reTepoaroMoM. [IpupoaHble M CHHTETHYECKHE
OMOJIOTUYECKU-aKTHBHBIE COCJAMHECHUS B PSANY IIECTUWICHHBIX TETEPOIMKIOB C OIHHM T€TePOATOMOM.
[TupunvHbl, XWHONMHBI, W30XMHOJHWH, THpaHbl U OeH3zomupaHbl. [Ipou3BOIHBIE IECTUYIEHHBIX
TETepPOIMKIIOB, B TOM YHCIIE aHHEIUPOBAHHBIX C OCH30JBHBIM KOJBIIOM, MPOSBISIONINE MCUXOAKTUBHBIE
cBoiicTBa. MeTO/Ibl CHHTE3a U XUMUYECKHE CBOMCTBA, 0COOCHHOCTH (PYHKIIMOHAIBHBIX 3aMEIIEHHBIX.

5. IlaTruneHHbIe TETEPOLMKITBI ¢ IBYMs U Oosiee retepoaToMamu. Kitaccudukamnusi 1 HOMEHKIATypa
MATUWICHHBIX TETEPOLUKIOB C JByMS U Ooznee rerepoaroMamu. llpupoaHble U CHHTETHUYECKHE
OMOJIOTUYECKH-aKTHBHBIE COSAMHEHUS B PsiAy a30i10B. [Iupa3oiibl, M30KCa30JIbl, UMUAA30JIbI, THA30IBI U X
KOHJCHCUPOBaHHbIE aHaJoru. BnusHue Hamuuus (parMeHTOB a30JI0B B CTPYKTYpE TeTEpOLUKINYECKHX
COCTMHEHUI Ha M3MEHEHUE MCUXOAKTHBHBIX CBOUCTB. [ €TepOLMKIIBI ¢ TPEeMs U YETBIPHMS TeTePOATOMAMHU.
Metoasl  cuHTE3a M XMMHYECKHE  CBOWCTBA, OCOOEGHHOCTH  NSATUWIEHHBIX,  LIECTHUYJICHHBIX
TeTePOIMKIMYECKUX CHCTEM C IBYMs U OoJiee TeTepoaTOMaMH.

6. IllectuuneHHble TeTEPOLMKIBI C JBYMS rerepoaromMaMu. [IpupoaHble W CHHTETHYECKHE
OMOJIOTUYECKH-aKTHBHBIE COCAMHEHHS B PAAy OUA3UHOB. [IMpuIa3vuHBl, TUPUMUIUHBL, TUPA3HHBI U HX
KOHJCHCUPOBAHHbIE aHAJIOTH. MeToAbl CUHTE3a U XUMHUYECKHE CBOMCTBA. MeTo/bl CUHTE3a U XUMHUYECKHE
CBOMCTBa, OCOOCHHOCTH (PYHKIIMOHATBHBIX 3aMelieHHBIX. CpaBHHUTEIbHAs pEaKIUOHHAs CIIOCOOHOCTH
Pa3HbIX HIECTUYWICHHBIX T€TEPOLUKINYECKUX CUCTEM C IBYMS T€TepOaTOMaMH.

4. O0beM y4eOHON JUCHHILIMHBI

.« O0BbeM TUCHUIITTHHBI
Buna yueOHoii padoThI 3E Axax 1. | Actp. W,

OO0masi Tpy10€eMKOCTh 1M CHUTITHHBI 4 144 108
KonTakTHasi padoTa — ayIMTOPHbIE 3aHATHS: 1,33 48 36
Jlexmun 0,89 32 24
[IpakTHueckue 3aHsATHS 0,44 16 12
8 MOM Uucje 8 (hopme NPaKxmuieckol no020moeKu 0,44 16 12
CamocrosiTesbHasi padoTa 1,67 60 45
CamMOCTOSITETbHOE U3YUYEHUE PA3/ICNIOB TUCIIUIIIINHBI 1,67 60 45
Bua konTpoJs:
IK3aMeH 1 36 27
KonTtakTHas paboTa — mpoMeXyTOYHAast aTTECTaIHs 1 0,4 0,3
IToaroroBka K SK3aMeHYy. 35,6 26,7
Bua uTOoroBoro KOHTpoJIs: IK3aMeH

AHHOTaUUs padoyeil NPOrpaMmMbl JTUCUUIIIIMHBI
«MeToabI COBPEMEHHOT0 OPraHMYEeCKOTr0 CHHTE3a»

1 Heap AucHMNIMHBI — GOPMUPOBAHUE Y CTYACHTOB CUCTEMBbI MTOHIATUH O METOJAX OPraHUYECKOM
XUMHHU, HEOOXOJUMBIX JJIs1 TOHUMAHHUS ¥ OIMCAHUS MPOLIECCOB OPIraHNYECKOI0 CUHTE3A.

2 B pesyabTaTe H3y4eHUs] JUCHHUILUINHBI 00y4aIOIUICS T0JI/KEH

Obnadamye cleayoUMU KOMIIETEHIIMAMU U UHIUKATOPaMH UX JTOCTUKEHU:

YK-1.1; IIK-5.1

3Hamy:

— OCHOBHBIE MOHATHSI U METO/Ibl OPraHUYECKON XUMUHM [T peLlIeHUs TPOpECCHOHATIBHBIX 3a1a4;
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— OCHOBHBIE 3aKOHOMEPHOCTH CBSI3M XUMUYECKHX CBOMCTB OPraHUYECKHX BEUIECTB C UX CTPOCHUEM;

— CIIOCOOBI MOJYYEHUS] OCHOBHBIX KJIACCOB OPraHUYECKUX BEUIECTB M METOMABI TpaHc(opMaluu
OCHOBHBIX (DYHKIITMOHATBLHBIX TPYIIIL;

Ymemu:

— IPOBOJUTH aHAJIM3 CXEM CHUHTE3a MNPUMEHHUTEIbHO K IpoIeccaM IMOJyuYeHUs OPraHUYECKUX
COCIIMHECHU;

— MPUMEHSATh TEOPETUYECKHE 3HAHUS Ha MPAKTHKE U HCIIOJIb30BaTh B CBOEH paboOTe COBpEMEHHBIC
METO/Ibl OpTaHUYECKON XUMHH;

— 000CHOBaTh BBIOOP TEMBI HAYYHOTO MCCIICTOBaHMS, (DOPMYIIMPOBATH €ro IEJU U 3a7a4u, BEIOpaTh U
CIIOCOOBI UX PEIICHMUS;

Braoemy:

— METOJIaMH OpPraHMYECKON XUMHUHU HJsl pellieHHs] MpodecCHOHANBbHBIX 33aJad U CoepKaTelbHOM
MHTEPIIPETALUU MTOJTYYEHHBIX PE3YyJIbTaTOB;

— COBPEMEHHBIMH TEOPETUYECKUMHU MPEICTABICHUSIMH OPraHWYecKOM XUMHH JJs OOBSCHEHHS
CTPOEHHUSI U CBOMCTB OPraHUYECKUX BELIECTB;

HAaBbIKAMHU COCTAaBJCHMSI TIUJIAHUPOBAHUS M ONTHUMHU3ALUU CXEM TOJYy4YEHHUS OpPTaHUYEeCKUX
COEIMHEHUH 33JJaHHOTO CTPOEHUS;

3 Kpartkoe cogep:xaHue JUCUMILIHHbBI

Pa3nen 1. «3amuTHbIe rpynbl B OpraHUu4eCKOM CUHTE3E.

1.1. Benenune. OCHOBHBIE OHATHS OPraHUYECKOTO cuHTEe3a. CTparerusi 1 TaKTUKA OPraHuYeCcKOro
cuHTe3a. BBIOOp ONTUMANIBHON CXeMbl CHHTE3a OPraHMYeCKOro COeNMHEHUs. BBIXOJ, KOIWYECTBO CTaHii,
JOCTYITHOCTh ~PEareHTOB, CEJIEKTUBHOCTh peakuuit u japyrue ¢GakTtopbl 3P(GEKTUBHOCTH CXEMBbI
OpraHuyeckoro cuure3a. Equnnynas craaus cuHre3a. Peakuuu u MeToAbl opraHnyeckoro cuure3a. HoBbie
CUHTETHUYECKHE METOJbl: TEMIUIATHBIN M MAaTPUYHbIN CUHTE3, TaHAEMHbIE MpeBpaiieHus. OCHOBHBIE 3Tallbl
XUMHUYECKOTO CHHTE3a. MHUKPOBOJHOBBIM MeTO[| mpoBeneHus: cunre3a. CyOcTpar, peareHT, pacTBOPUTEIb,
Karanu3aTop. TuIbl KaTanu3a, UCHOJb3yeMble B OpraHMYECKOM cHHTe3e. Mex{(a3Hble KaTaau3aTophbl:
KpayH-2(UpbI, YSTBEPTUIHBIC AMMOHUNHBIC COJIH. PacTBOpUTENH, MPUMEHsIEMbIE B OPraHUIECKOM CHHTE3E.
KucinoTHO-0CHOBHBIE CBOMCTBA paCTBOPUTENEH.

1.2. 3ammrTHbBIE TpyNIbl B OpraHMYecKOM cuHTe3e. 3ammuTa cnuproBoid OH-rpynmbl. 3amuTHbIE
TPYNIbL: METHIIbHASA, O€H3WIbHAs, T-OyTUIIbHASI, I-METOKCUOEH3WIbHAs, TPUTUIIbHAS, TPUMETUIICHIIUIIbHAS,
TPEeT-0yTUIIIUMETUIICHITUIIbHAS, TeTparuApONHpaHUITbHAS, areTUIIbHAS, M-HUTPOOCH30UIIbHAS,
nuBajoniabHas. 3ammTta OH-rpynnbl B TTIMKOJSAX: M3OMPONMUINACHOBAs, OCH3WIMICHOBAsS, YTUIUACHOBAs
3amuTHeIe Tpynmbl. 3amura OH-rpynnel B ¢deHoNax: METWIOBBIE W OCH3WIOBBIC, J(UPHI,
AITKOKCUOKCUMETHIIFHBIC W AIWJIBHBIE TPOU3BOAHBIE (EHONOB. METHUICHIUOKCUTPYINA - JJIs 3allATHBI
JIBYXaTOMHBIX  ()eHOJIOB. 3ammTa THOJABHOW Tpynmbl (OCH3WIbHAs, OEH3THIPHIbHAS). 3alura
KapOOHWJIHHON TPYNIBI B AIBJICTHIAX U KETOHAX: IIUKIMYECKHUE alleTall U THOALEeTaIH, CHOJIbl U €HAMUHBI.
3amuTa KapOOKCHUIBHOW TPYNIBI: TPET-OyTHIOBBIC, OCH3WIOBBIE M T-METOKCHOCH3WIIOBBIC A(UPHI,
OKCA30JIMHOBAash  3allMTa.  3alliTa  aAMHUHOTPYMIBI:  aluibHbIe W KapOamaTHbIE  TPYIIIBI
(OeH3mI0KCUKapOOHMITbHAS, TpEeT-OyTUIOKCUKapOOHMITbHAS, (bIyOpeHMIMETHIIOKCHKAPOOHUITEHA),
aNKwiIbHas 3amura. [Ipumenenue 6eH3o0ncynbhoxiopuaa u OeH3ampAeTuaa A7 3alUThl AMUHOTPYIIIIBI U €€
moaudukanuu. 3ammura NH-cBs3elr B rereporukiax u amunax. 3amura CH-cBsizeit B ankuHax. Y CIOBHS
BBEJICHUS M YAAJICHUS 3alIUTHBIX TPYII, YCTOWYMBOCTh UX K JEHCTBUIO PA3IMYHBIX PEAreHTOB (KHUCIOT,
OCHOBAHWH, OKHCIHUTENEH, BOCCTaHOBHTENEeW W ap.). CTpaTrerus HCHONb30BAHUS 3AIUTHBIX TPYIIIL:
MPUHIIAITE OPTOTOHATBHON CTAOUIBFHOCTH U MOTYJIMPOBAHUS JTAOMIHHOCTH 3aIIUTHBIX TPYIIII.

Paznen 2. «CuHTe3pl Ha OCHOBE KapOOHOBBIX KHCIOT M METOJbI BOCCTAHOBJICHHUS OPraHUYECKUX
COEIUHEHUIN».

2.1. Tlony4yeHne MPOU3BOIHBIX Ha OCHOBE KapOOHOBBIX KHUCIOT. MeTOAbl MOJYyYCHHS KapOOHOBBIX
KHUCTIOT ¥ WX MPOU3BOJTHBIX. METOIbI aKTUBAIUK KapOOKCWIIBHON Tpynmbl. XJIOpaHTHAPUIBI, CMEIIAHHBIE
AHTUAPHUJIBI, aKTUBHUPOBAHHBIE A(DUPHI, a3U/Ibl. AKTUBHpYIONHE U KOHACHCcHpYytomue areHThl: KJIU, peareHT
Myxkasimbl, kapooguumuabl, peareHT Kactpo. Ilentuaueiii cunTe3. CTparerusi UCMONb30BAHUS 3alUTHBIX
rpynn B HENTUAHOM cuHTe3e. KoHIeHCUpYyIOLIMe areHThl, MpPUMEHseMble B MENTUAHOM CHHTE3E.
Kunxodasueiii 1 TBepIOda3HbIe METOABI CHUHTE3a MEeNTUI0B. [loTMMepHbIe MATPUIILI IS TBEPIOGha3HOTO
CUHTE3a U 00JIaCTH UX UCIOJIB30BaHUS.
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2.2. CuHTE3Bl Ha OCHOBE MAJIOHOBOTO M alleTOYKCYCHOTo 3dupa. Peakiuun aexapOOKCHINPOBaHUS,
NneKapOeTOKCUIIMPOBaHUS, aIKUIIUPOBaHus, alminpoBanus, Kuesenarens, Muxasns. Peakuuu 1mukin3anun
Kap0O- U TeTepOLUKIMYECKUX CHUCTEM Ha OCHOBE |,3-mTuKapOOHMIIBHBIX COEIMHEHMH, peakuuu ['aHda u
Knopa.

2.3. Meroapl BOCCTAaHOBJICHUS OPraHUYECKUX COCAMHEHUH. MeTonbl eKapOOKCHIMPOBAHUS U
nexapOonmnupoBanus. Karanutuueckoe ruapupoBaHue. THUIBI KaTalu3aTOpOB TUAPUPOBAHUSA: METAJLIbI
IUIATUHOBOM TpyNIbl, HUKEIb PeHes, ero pasHoBHAHOCTH. Karaan3aTopel FOMOT€HHOTO THIPHpPOBaHMS,
CTEPEOCENEKTUBHOE KATAIMUTHUYECKOE T'MAPUpOBaHUE. BOCCTaHOBIIEHHE KOMIUIEKCHBIMM THUAPUJIAMH:
ruapuasl 6opa u amomuHHusA. boporuapua, 1uaHoOOpOTUAPUI M TPHALETOKCHU-OOPOTHAPUI HATPHs, UX
NpUMEHeHHe B cuHTe3e. PeareHTHl TuUAPOOOPUPOBAHMS, HCIOJIb3yeMble B CHHTE3e: JUOOpaH U €ro
KOMIUIEKCHI, TUCUaMHII- U Tekcuaoopansl, 9-BBN, cenexktpunbl. ['mapobopupoBanre ajiKkeHOB U aJIKHHOB.
I'uppobopupyltoe peareHTHl A CTEPEOCENEKTUHOTO TUAPOOOPHPOBAHMS U BOCCTAHOBIICHUS:
nuHUIOOopaH, anpnuHOOpaH, CBS-okcaGoppamuauspl. ANMIOMOTHAPUI JIUTHS, TUW300yTHIATIOMHHHII-
ruapun (AWUBAJI-H), anxoxcurumpuasl amomunus, BUHAJI-H. BoccraHoBieHue pacTBOPSIONIUMUCS
MeTauilaMH. BoccTaHOBIIEHHE apOMaTHYECKUX COEIMHEHHUH IIEJIOYHBIMU METAJNIAMHU B KUJKOM aMMHaKe

Paznen 3. «Meroabl OKUCICHHUS OpraHUYeCKUX coeauHeHuit u Mmetoabl Gpopmuposanust C-C u C=C-
CBA3EN».

3.1. Meroasl OKHMCIEHHS OpPraHMYECKMX COEAMHEHUN. PeareHThl M KaTalu3aTopbl OKHCICHMS.
MeTo bl OKHCIIEHHSI C y4acTHEM METAJJIOB: COEIMHEHHS MapraHiia U Xxpoma, cepedpa, pyTeHus, ocmusi, AD-
ruipokcuinpoBanue. OKUCIeHnEe HEMETAIUIMYECKMMU PeareHTaMu: TMMETUIICYIb()OKCHI, 030H, KUCIOPO B
NPUCYTCTBUM KaTaau3aTopoB, JUOKCHUI ceneHa, [lecc-MapTuH nepruoavHaH, NMEPOKCHUIIBI, HAIKUCIOTHI,
OKCOH, N-MeTHIMOP(OJIMHOKCHI, JUMETWIIUOKCUPAH, MEepPHOAaT HaTpHs. DNOKCHIUPOBAHHME AalKEHOB.
DONOKCUIUPYIONIME areHThl: HaJKapOOHOBBIE KHUCIOTHI, TPeT-OyTuiruaponepokcus. CrepeoceneKTUBHOCTD
peakuuu B MPUCYTCTBUM KOMILJIEKCOB BaHaAus. ODHAHTHUOCEIEKTHBHOE SIOKCUAMPOBAHUE METOJAMU
[Tapmnecca u SIkoOcoHa.

3.2. Metoasr dpopmupoBanus C-C u C=C-cBszeir. Metoasl o6pazoBanus C-C-CBs3eil ¢ MOMOIIBIO
METAJIOOPTaHUYECKUX  peareHToB.  JluTwil- W MarHuilopraHndeckue  coenuHeHus.  CuHTe3
MarHuMOpraHU4YecKux coeauHeHu. IlonydeHne NUTUMOPraHUYECKUX COCIMHEHHUM JIMTUPOBAHUEM H
TpaHCMETAUIMpOBaHWEeM  opraHudeckux cyocrpatoB. Illkama CH-kuWCIOTHOCTH — yIJIeBOJIOpPOIOB.
JIutupyromme arentsl ankwumtau, JIJIA, JITMII u xaranuzatopel JuTupoBaHus. Peakuuu nutuii- u
MarHuHOPraHNYeCKNX COEIMHEHUI C BOJOH, THOKCHJIOM YIJIEpOAa, albIAECruaMu, KETOHAMH, CIIOXKHBIMHU
spupamMu, HUTPUIIAMH, SMTOKCUIAMH, OPTO-3(UpaMH, TPETUUHBIMHA aMU1aMu, aMuaaMu Baitupe6a, 60pHbIMU
s¢upamu, HempenelbHbIMU KapOOHWIBHBIMH coelMHEeHUAMHU. [lomydeHue aMHHOB C  TOMOIIBIO
METAJIJIOOPraHUYECKUX PEAreHTOB. ApHiIMpoBaHue 10 YiapMaHy. Menpopranndeckue peareHtsl. [lonyduenue
JUTUN-IUAIKWI-A  THAPUIIKYIPAaTOB M HX [PUMEHEHHE B OPraHMYecKoM cuHTe3e. (CTepeoxXxnmus
NPUCOECTUHEHUSI METAJUIOOPTaHMYECKUX PEareHTOB K KapOOHMUIIBHOHN TpymIe NPUCOSAWHEHHE MO U MPOTHB
npaBuina Kpama. Meroasl oOpazoBanusi C-C-CBsi3eil C TIOMOIIBIO PEAKIUNA  KPOCC-COYETaHUs,
KaTaJlu3upyeMbIX KoMIulekcamu mnamiaausa. Karammzaropbsl kpocc-coderanus. Peaxkuum Cysyku, Xeka,
Kymanel, bymBanpma-Xapreura. CoueTtaHue ¢ TEPMUHAIBHBIMH ankuHamu (peakius CoOHOTaIIMphI).
Mertoap! obpazoBanus C=C cBszeil. Peakuus merare3uca. Peakiuu 3MMMUHHPOBAHUS AJIKUITAIOT€HUIOB,
TO3WJIATOB, Me3wiaToB. OCHOBaHMS, UCHOJb3yeMble [UIsl AIMMHHHUPOBAHMS: TPEeT-OyTWiaT —Kajwus,
IIPOU3BOJHBIE MUPUANHA, AMUIUHEL. Jleruapartanus cnuproB. Jleruaparupyronye areHTsl. CHHTE3 aJIKeHOB
u3 to3mwiruapa3onoB (peakuuu lllamupo m bemdopna-Ctusenca). Peakius Buttura: monydeHue uiuaoB
dochopa, ocHOBaHMA, HCIONB3yeMble B peakuuu obOpasoBaHus Z- u E-ankenon. Ilomydenue s¢dupos
ankuihochoHOBBIX KUCIOT (peakuusi ApOy30Ba) U MX MCIOJIB30BAaHUE B CHHTE3€ aJIKECHOB: METOT XOpHEpa-
Yonceopna-Ommonca, Moaudukarus Ctuna-JxeHapu.

4 O0beM yueOHO TUCHUIJIMHBI.

. O0beM THCHUILIHHBI
Buj y4yeOHoii pa6oThI 3E Axag u. | Actp.a.
O01mas TPy10eMKOCTh TUCHUILIHHBI 4 144 108
KonTakTHas padora — ayIMTOPHBIE 3aHATHS: 1,33 48 36
Jlexun 0,89 32 24
[Ipaktrueckue 3ausrus (113) 0,44 16 12
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8 MOM Uucie 8 (hopme NPaKxmu4eckol no020moeKu 0,44 16 12

CamocTosiTesbHasi padora 2,67 96 72

KonrtakTHas camocrosiTenbHasi pabota 267 0,4 0,3

CamMOCTOSITETbHOE U3YUYEHUE PA3/ICNIOB TUCIIUIIIINHBI ’ 95,6 71,7
Bua uTOroBoro KOHTpoJIs: 3a4éT ¢ omeHkKoMi

AHHOTaUUs padoyeil NPOrpaMMbl JUCUUIIIMHBI
«OCHOBBI METUIMHCKON XMMUM

1 Heap aucuumiauHbl: (opmupoBaHue Yy O0O0y4aroOUMXcs CUCTEMAaTH3UPOBAHHBIX 3HAHUN O
JIEKapCTBEHHBIX Tpenaparax, UX BBEACHUU B OPraHM3M YEJIOBEKA, U3MEHEHHUSX, KOTOPHIM MOABEPraloTCs
JeKapcTBa B opranusMe ((papMakoKMHETHKa). Takke paccMmaTpuBaeTcs (papMakoJIMHAMHUKA IPEnaparoB, a
MMEHHO, B3aMMOJIEUCTBHE C PEUENTOPHBIMU CHUCTEMaMHU, KpaTKas XapaKTepUCTUKA TaKUX CHCTEM U
HEKOTOPBIX HelpomenuaTopoB. M3yyaroTcss HEKOTOpbIE BOMPOCH! (PU3HOIOTHH YEJIOBEKA.

2 B pe3yabTaTe n3y4eHHs IMCHUILIHHBI 00yYAIOMIUICS 10JIKEH

Obaaoams clieayomUMy KOMIETCHIMSIMU U HHIAUKATOPAMH UX JOCTUKCHUS:

VYK-1.1; TIK-5.1.

3nameo:

- KJIacCU(DUKAIIHIO JIEKAPCTBEHHBIX MPENapaTOB;

- OCHOBHBIe TmOHATUSA (papmakokuHetuku (BBeneHue JIC, BcacblBaHue, pacrpeneicHue,
JETIOHUPOBAHKE, META00JIN3M, BHIBEJICHHCE);

- OCHOBHBIE (apmakojoruueckue 3(PQeKTsl, TOHATHS META0OJUT, AaHTUMETAOOJUT, OMpeeICHUE
«PELENTOP», TUIIBI PELIETITOPOB U T.1I.

- OCHOBHBIE MOJXObI JJI1 CHHTE3a aHTUMETA0O0IUTOB;

Ymemy:

- paboTaTh CO CIENUATLHON JUTEPATYPOM: PETUCTPOM JICKAPCTBEHHBIX CPENCTB, ['oCcymapcTBEHHON
®apmakoneen PO.

Braoemy:

- METOJIaMU CHUHTE3a M aHan3a OMOJOTUYEeCKH aKTUBHBIX BEIIIECTB.

3. Kpartkoe cogep:xaHue TUCUMIIIMHBI:

Beenenue. OcHOBHBIE TIOHSTHS Kypca, ucrtopus (apmakonoruu. Kmaccudukamms JiekapcTBEHHBIX
cpenctB. Kiaccudukanus nexkapcTBeHHBIX cpenctB mo M.J[. MamkoBckomMy. AHaTOMO-TEpareBTHKO-
XUMHUYECKast Ki1acCU(UKAIHSI IEKAPCTBEHHBIX BEIIECTB.

®apmakokuHeTuka [lytu BBemeHus mnpenaparoB. BcaceiBanue, pacnpeierneHue, AENOHUPOBAHUE
mpernapara B TKaHsIX opranu3mMa. MeTraOboau3M U MyTH BBIBEICHUS JICKAPCTBEHHBIX BEIIECTB.

®dapmakoanHamuka. dapmakonornueckue 3¢ dexTer. OnpenencHuss MOHATHS «PEHenTOPbI». THITbI
penientopoB. OCHOBHBIE THUIIOTE3bl JCUCTBUS JIEKAPCTBEHHBIX BEIIECTB. ATOHHCTHI (MHUMETHKH) U
aHTaroHUcTsl (01o0katopsl). [TonHble u yacTuyHbIe arOHUCTHL. CHHEPTU3M U aHTaroHU3M. AHTUMETa0OIUTHL.
[Toaxomap! 1751 CHHTE3a aHTUMETA0OTUTOB.

N36pannpie Tembl mo dusnonoruu. dGusnosiorust MeMOpaHHBIX TporieccoB. CTpoeHue U GyHKIIUU
MeMOpaHHBIX OETKOB, MOHHBIX KaHAIOB. DIIEKTpUUECKas MOJsIpu3alis MeMOpanbl. OU3HOIOTHS HEHPOHOB.
Crtpoenue Helipona. [lorennman aeiictBus. Knaccudukanus u ctpoeHue HEPBHBIX BOJIOKOH. OCOOEHHOCTH
MPOBEJICHUS BO3OYKIEHUS TI0 MUEIIMHOBOMY U O€3MHUEIMHOBOMY BOJIOKHY. Du3nonorus meiil. CTpoeHHe
MBIILIEYHOTO BOJIOKHA. MeXaHUKa MBIIIEYHOTO COKpAIICHHUS. Bunpl MbllieyHOro  COKparieHusl.
[Tonepeunornonocareie ¥ rIaAKUE MBIIIIBI, CXOJCTBO U Pa3JIMUUsl B CTPOCHUU U CBOMCTBAX.

®U3MONIOTHS CUHANICOB. DJIEKTPUYECKUN M XUMUYECKUM CHHAIBI. DTallbl CHHAITUYECKOW Tepeaayu.
Knaccudukanus cunancos. Helipomenuatopsl. Kiaccudukanus HeipoMeauaTopoB B 3aBUCUMOCTH OT
XUMHUYecKor mpupoibl. KoMeanatopsl 1 MOy IS TOPHI.

ALIETHIIXOJIUH. H-, M-XOJUHOpeuenTopsl. MyckapuH U HUKOTHH. HeratuBHoe BIMSHUS KypeHUs Ha
opranusM. Kinaccudukanus nekapcTBeHHBIX PENapaToB, JEHCTBYIOMNX Ha XOJUHEPTHYECKYIO CUCTEMY.

Hopanpenanun. Knaccudpukamus u MexaHU3MbI JEHCTBUSL aapeHopernenTopoB. Kitaccudukamms
BEIIECTB, JACHCTBYIOUIMX HA aJpPEHEPTHMYECKHUEe CHHAIIChl: AJAPEHOMHUMETHKHM U  aJpeHOOIOKATOPHI,
CUMIATOMUMETUKH H cuMmatonuTukd. JlopamuH. CTpoeHue U MEXaHW3MBI JNEUCTBUS TO(PaMHHOBBIX
penentopoB. ArOHUCTHI U aHTaroHUCThI D-pernentopoB. CeporonnH. Kmaccudukamus S-HT-penentopos.
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ATOHHCTHI ¥ AQHTAarOHHWCTBHI CEPOTOHHHOBBIX perenTopoB. [HUCTaMHMH — MeQUaTop BOCHAJICHUS.
Knaccugukarus TucCTaMHHOBBIX PEIENTOPOB. AHTUTHCTAMHHHBIC TIPETIapaThl
4. O0beM y4eOHON JUCHHILIMHBI

O0BbeM JUCHUTIINHBI

Bi ye0uoi padorst 3E Akapn. 4. AcTp.u.
O01mas TPy10eMKOCTh TUCHUILIHHBI 4 144 108
KonTakTHas padora — ayIMTOPHBbIE 3aHATHS: 1,33 48 36
Jlexun 0,89 32 24
[Ipaktrueckue 3austus (I113) 0,44 16 12
8 MOM Uucie 8 hopme nNPaKxmuieckol no020moeKu 0,44 16 12
CamocTosiTesbHasi padora 2,67 96 72
KonrtakTHas camocrosiTenbHas pabora 0,4 0,3
2,67

CamMOCTOSITETbHOE U3YUYEHUE PA3JIeNIOB TUCIIUIIIIUHBI 95,6 71,7
Bua uTOroBoro KOHTpoJIs: 3a4éT c omeHkKoM

AHHOTauA padoyeil NPOrpaMMbl JUCHHINJIMHBI
«buoxumMuyecKasi 1 aHAJTUTHYECKAS] TOKCUKOJIOTHSI HAPKOTHYECKUX CPEACTB, MCUXOTPOMHBIX
U CUJILHOJAECHCTBYKOIIHUX BelIeCTB)

1 Heap DTMCHUIUIMHBI: U3yYEHHE METOJOJOTHH CHCTEMHOI'0 XMMHKO-TOKCHKOJIOTMYECKOTO aHalInu3a
(XTA) ¢ yderoM 0OmHUX 3aKOHOMEPHOCTEH XWMHKO-OMOJOTHYECKHX HAyK, MX YaCTHBIX MPOSBIICHUM,
0COOEHHOCTEH TMOBENEHUs] XMMHMYECKMX BEIIECTB B OpPraHM3ME M COBPEMEHHOTO pa3BUTHS (HU3HKO-
XUMHYECKMX METOJOB  aHajgu3a Ha TMpUMEpe HAPKOTUYECKUX  CPEACTB, IMCUXOTPOIMHBIX U
CHJIBHOJICHCTBYIOIINX BEIIECTB.

2 B pe3yabTaTe u3yuyeHHUs JTUCUMILIMHBI 00y4aI0IIMIACH 10JIKEH:

Obnadamye CleAyOMUMI KOMIIETEHIIMAMHU U UHIMKATOPAMH UX JTOCTHKECHUS:

YK-1.1; TIK-5.1.

3nams:

- OCHOBHBIE TIOHATHS MOJIEKYJISIPHOW TOKCUKOJOTUU U 3aKOHOMEPHOCTU MeTaboJM3Ma TOKCHKAHTOB;
COBPEMEHHBIE TEXHOJIOTUM ONpejAeieHus myTred MertabonuzMa (TOHATHE O MeTabOJIOMHKE H
METaOOHOMHUKE);

- HampaBlieHUs, IENH, 3aJayd, dTambl W METOAONOrHI0 mpoBeneHuss XTA; CKPUHHUHTOBBIE U
noaTBepkaatomue Metoabl XTA; ocoOOeHHOCTH HHTEpIIpeTanuu pe3yiabTaToB XTA; obecrnieueHre kauecTBa
aHanM3a M HaJJIexanien saboparopHoii npaktuku (mpuHuuisl GLP);

- METOJbl aHalu3a — XHUMHYECKHe, MMMYHOXHMHYECKHE, Xpomarorpaduyeckue, CHEeKTpajbHbIE
(Dypre-UK-cnexkrpomerpusi), Tanaemubie (I'X-MC, 'X-MC-MC, B2XX-MC, BOXX-MC -MC, KO-
MC) u np., X palHMOHAIbHOE COYETaHHE; METOJIMKH MPOBEACHUS aHAINW3a U aJTOPUTMbI MHTEPIPETALIUU
pe3yabTaTOB;

- OCHOBBI HApKOTUYECKON M JIEKapCTBEHHOW 3aBHCUMOCTH; CHHAPOMBI, 0o0Imue g Bcex ¢(opMm
HApPKOMAaHUW, TUATHOCTHYECKHUE TPU3HAKH HAPKOTUYECKOTO OIbSHEHHUS, MPEAINoyiaracMble MEXaHH3MBI
pa3BUTHs AOCTUHEHLINH, BHI3BIBAEMON Pa3IMUYHbIMH HAPKOTHUYECKUMHU CPEJCTBAMHU, peanuszyembie 3P (eKTb
OMHMOUIHBIX PEIENTOPOB: MIO([L); AeNbTa(d); Kanmna(k); curma (G); TICHIIOH(E);

- XTA HapKOTUYECKUX CPEICTB: OMUATOB U OMHOWJOB; KAHHAOMHOUIOB, B TOM YHCII€ CHHTETUYECKUX
KaHHAaOMHOMHUMETHKOB; (hEHUIAIKIIAMUHOB MPUPOAHOTO U CHHTETUYECKOTO MPOUCXOKICHUS, KOKAMHA;
MICUXOIUCIICTITUKOB (TAJUTFOIMHOTEHOB);

- XTA TmCHUXOTPONHBIX M CHJIBHOJAEHCTBYIOIIMX BEIIECTB: OapOMTYypaToB; MPOU3BOAHBIX 1,4-
OeH30/1Ma3enyHa; HEWpOJIeNTUYECKUe CPEJCTB, B TOM YHWCJIE HOBEHIIMX (pUCIEpPHIOHA, OJaH3alHHA);
TUMOJICTITUKOB M THUMEPETUKOB TPHUIMKIMYECKON CTPYKTYpPBhI; H30UpaTenbHBIX HHrHOUTOpoB MAOQ,;
TeTePOLMKIMYECKUX aHTHACTIPECCAHTOB BTOPOIrO TMOKOJEHHS; M30MpaTeIbHBIX WHTHOUTOPOB OOpPaTHOIrO
HEHPOHAIBHOTO 3aXBaTa CEPOTOHMHA U TPUIIMKIMYECKOTO aHTUJIETIPECCaHTa THAHENITHHA (KOAKCHIIA).

Ymems:

- BbIOMpaTh ajgeKkBaTHbIE OMO0OBEKTHI As mpoBereHus XTA, HCIONB3ysl 3HAHUS O METaboNIM3Me U
(U3UKO-XMMHUYECKHUX CBOWCTBAX TOKCUKAHTOB;
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- TPOBOAWTH NPEIAHATUTHYCCKYIO MPOOOMOATOTOBKY (THAPOIIN3 KOHBIOTHPOBAHHBIX METAOOIHTOB;
KUJKOCTh-KUIKOCTHYIO U TBEpA0(a3HYIO IKCTPAKIIUIO, OUUCTKY; JEPUBATH3AINIO 00pa3I[0B) OMOOOBEKTOB,
UCTIONB3YS 3HAHUS O (PU3UKO-XUMHUYECKMX CBOMCTBaX TOKCHUKAHTOB M YUYUTHIBAs BBIOOpP MOCIETYIOLIUX
METOJIOB aHAJIN3a;

- BBIMIOJIHATh METOJMKH CKPUHHHTOBBIX U TOJTBEPKIAIOMINX (MHCTPYMEHTAIBHBIX) MeTOA0B XTA,
(dbopMUPOBATH MOJIOKUTEIbHBIE U OTPHUIIATEIbHBIE PE3YIbTATHI;

- BBIOMpATh METOABl MACHTU(UKAIMH U KOJMYECTBEHHOTO OMPEICNICHUS TOKCHKAHTOB, YYHTHIBAs
YYBCTBUTEIBHOCTb U CHEHU(PUUHOCTD, IPEUMYIIECTBA U HEAOCTATKU COOTBETCTBYIOIIMX METOOB aHAIN3a;

- IPOBOJUTH KOJIMYECTBEHHOE OIpe/ieJIeHHe TOKCUKAaHTOB B OM000HEKTaX;

- HHTEPIPETUPOBATH NOTYyYECHHBIC PE3yIbTATHI;

- 00ecreynTh KaueCTBO aHallM3a U HaAJIeKAIyI0 TaOOpaTOPHYIO MPAKTUKY;

- IPE/ICTaBUTh 3aKII0OUeHHE 00 0OHAPY)KEHUU TOKCUKAHTOB, (DOPMYIHpYsI KOPPEKTHbIE 0OOCHOBAaHHBIE
BBIBO/IBI.

Braoems:

- TepMuHOJorued, mnpumeHsieMod B XTA  HapKOTHYECKHX  CpPEICTB, ICHUXOTPOIHBIX,
CUWJIBHOJICHCTBYIOIIUX U SJOBUTHIX BEIECTB;

- METOJIMKaMH COBPEMEHHBIX (PU3UKO-XUMUUYECKIX METOJIOB aHAN3a, UCOIb3yeMbIX B X TA;

- METOJMKAaMH HW30JIMPOBAaHUS U NPOOOMOATOTOBKU OIPEACICHHBIX OHOOOBEKTOB, COAEPIKAIINX
HapKOTUYECKUE CPEJICTBA, ICUXOTPOITHBIE U CUIIHHOCHCTBYIOIINE BEIIECTBA;

- METOAWKAMHU OTPEICIICHUsT HAPKOTHUYECKHUX CpPEJCTB, INCHUXOTPOMHBIX U CHJIBHOACHCTBYIONIUX
BEIIIECTB, COJACPKAIINXCS B aHATM3UPYEMBIX OMO00BEKTaX.

3. Kparkoe comepxkanue Q1M CUUILIHHBI.

OcHOBHbIE TOHSTHSI MOJIEKYJISIPHOM TOKCHKOJOTUU U 3aKOHOMEPHOCTH MeTaboyiu3Ma TOKCHKAHTOB.
[TonsiTHE O pernenTopax TOKCUYHOCTH. PerenTopHble KOMIUIEKCH KaK MOJIEKYISIPHbIC MULIIEHU. MeXaHU3MbI
TOKCHUYECKOTO NEHCTBUS U MEKKJIETOYHOM KOMMYHHUKAIUH.

TOKCHKOKMHETHKA Yy>KEPOAHBIX coeluHeHnH. O01ue 3aKOHOMEPHOCTH a0COPOIUH U pacIipeesIeHUs
BEIIECTB B OpraHu3me. TpaHCIOpT YyKEPOAHBIX COEAMHEHUN Yepe3 MeMOpaHbl Oopranu3ma. Turbsl MeMOpaH.
[Iepsriii 3axk0H Puka.

buorpanchopmarusi dyXepoaHBIX COCIWHEHUNW B OpraHm3Me. Merabonudeckue TMpeBparieHus,
KaTaqu3upyeMble  MHKPOCOMATbHBIMH  (epMEeHTaMu  Te4eHH. HeMukpocoManabHOE  OKHCIICHHE.
OKHUCIIUTENIbHOE  JI€3aMUHHUpPOBaHUE.  ApomaTu3alus  AJUIUKIWYECKUX  coenuHeHud.  [Iporecchr
HEMHKPOCOMAJILHOTO ~ METAa0OJMYECKOTr0  BOCCTAHOBIEHHs.  Peakium  rujgponmsa ¢ y4acTHEM
MUKPOCOMAJIbHBIX U HEMUKPOCOMANIbHBIX (pepMEHTOB. Peakiinu KOHBIOTUPOBAHUSI.

DKCKpelusi 4y>KEepOJHbIX COCIUHEHUH M MX MeTaOONUTOB. BbIBeleHHE TOKCHYECKHUX COEAMHEHHM
yepe3 MOYKU. BbIBeleHHE YyXEpOAHBIX COEIMHEHUH C Kemuyblo. J[pyrue myTH BBIBEJEHUS, BKIIOYAS
cnenududeckue (BOJIOCHI, HOTTH).

CoBpeMeHHbIE TEXHOJIOTUH oTpeiesieHus myTei Mmetabonu3ma. OCHOBHBIE HAIIPaBIIEHUs, 1I€JH, 3aa4u
n stansl XTA. CxkpuHuHroBele U mnoATBepxkaatonie meronsl XTA. dopMupoBaHHE MOJIOKUTEIBHBIX U
OTPHUIIATENBHBIX pe3ynbTaToB. OTOOp mpobd y kuBbIX jui. CrnocoOwl (anbcudukanuu odpaszia. ITarbl
MpeIaHATUTUYECKON TIOJArOTOBKM MPOOBI: TpeaBaputTeiabHas o0paboTKa; THUAPOIN3 KOHBIOTHPOBAHHBIX
METa0OJIUTOB; JKCTPAKIUA (PKUIKOCTh-KUIKOCTHAs M TBepaoda3Has, BHIOOP ONTUMAJIbHBIX YCJIOBHM
OKCTPAKIMM), OYHCTKA; JepuBaTu3anus (BBIOOp peareHTa His JepuBartuzanuu). MexIyHapoaHas
KJaccu(uKanms METOIOB ompeeieHus: HapkoTUKOB (kateropuu A, B, C). AnbTepHaTUBHBIE OOBEKTHI IS
OTIpeNeIeHUs] HApPKOTHUKOB: BOJIOCHI, HOTTH M MOTOXUPOBBIE BBIZACNCHUS KOXHA. (OCOOEHHOCTH
uHTepnperanuu pe3yabratoB XTA. OOecnedeHue KadecTBa aHalIM3a M Haexkamias jgabopaTopHas
npakTuka. OCHOBBI HapKOTHYECKOM W JiekapcTBEHHOW 3aBUCUMOCTH. OcHOBbI XTA NCHUXOTpPONHBIX H
CUJIBHOJICHCTBYIOIIUX BEILECTB.

4. O0beM y4eOHOM JUCHHILINHBI

O0BbeM JUCHUIIINHBI

Bit yueonoi padorer 3E Akaj. 4. AcTp.u.
OO0masi TPy10€eMKOCTh 1M CHUTITHHBI 4 144 108
KonTakTHasi padoTa — ayIMTOPHbIE 3aHATHS: 1,33 48 36
Jlexun 0,89 32 24
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[Ipaktrueckue 3austus (113) 0,44 16 12

8 MoMm yucie 8 hopme npaKmuyeckol n0020Mmo6KuU 0,44 16 12

CamocrosiTesbHasi padoTa 2,67 96 72

KoHnrtakTHas camoctosTenbHas pabora 267 0,4 0,3

CamocTosiTeIbHOE U3YUEeHHE Pa3/IeNIOB AUCITUIUIMHBI ’ 95,6 71,7
Bua uTOroBoro KOHTpoJIs: 3a4éT ¢ omeHkKoM

AHHOTauA padoyeil MPOrpaMMbl JUCHHUIJIMHBI
«TexHOJIOTHSI TOTOBBIX JIEKAPCTBEHHBIX U MPenapaTUBHBIX (hOPM»

1. Henun aucuumiauHbl — (GOpMHUpOBaHHE Yy OOYYArOMIMXCS CHUCTEMATHU3WPOBAHHBIX 3HAHUHA O
TEXHOJIOTUSIX TPHUMEHSEMBIX TIpU MPOU3BOJACTBE TOTOBBIX (OpPM  JIEKApCTBEHHBIX, MOBBHIIICHUE
npoecCHOHANBHBIX KOMIETEHIMH B 00JacTH OpraHu3aldd W MPOEKTUPOBAHHM MPOU3BOJACTB TOTOBBIX
JIEKapCTBEHHBIX U MPEMapaTUuBHbIX (HOPM.

2. B pe3yabTraTe u3ydyeHUus JUCHHUILIHHBI 00yYAIOIIUICA T0JIKEH:

Obnadamye cleayOMUMU KOMIIETEHIIMAMU U UHIMKATOPAMH UX JTOCTHUKECHUS:

IIK-1.1; ITK-5.2; TIK-6.1.

3nams:

- COBPEMEHHBIE TEHICHIIUU Pa3BUTHSI TEXHOJIOTUN OMOJIOrMYECKH aKTUBHBIX BEIIECTB;

- coBpeMeHHbIe TpeboBanuss GMP k mpon3BoacTBaM JIeKapCTBEHHBIX MTPENApaToB;

- TpUHLUIBI BbIOOpa ammapaTypHOro oOQOpMIIEHHS MPOIECCOB B TEXHOJOTHMH TOTOBBIX
JIEKapCTBEHHBIX U MPEMapaTuBHbIX (GOpM;

- IPUHUUIBI M METOJbl ONTHUMHU3ALMHM NPOLECCOB B TEXHOJIOIMH T'OTOBBIX JIEKAPCTBEHHBIX H
npenapaTuBHBIX Gopm;

- TEOPETUYECKHE OCHOBBI IOJATOTOBKM CbIpbS B TEXHOJOTMH TOTOBBIX JIEKAPCTBEHHBIX U
npenapaTuBHBIX Gopm;

- (pu3MKO-XMMHUYECKHE OCHOBBI COBPEMEHHBIX U TEPCIEKTUBHBIX TEXHOJOTHH T'OTOBBIX
JIEKapCTBEHHBIX U MPENapaTUBHBIX (GOPM.

Ymemy:

- KPUTUYECKH aHAIM3UPOBATh U OLICHUBATh HOBBIE U CYILECTBYIOIINE HAYYHBIE U TEXHOJIOIMYECKUE
JOCTHKEHUS M THIIOTE3bl B XUMHH U XUMHUECKOM TEXHOJIOTHH OMOJIOrMYECKH aKTUBHBIX BEILECTB;

- aHaAJIM3HUPOBATh pPAa3IMYHBIE TEXHOJIOTUM TOTOBBIX JIEKAPCTBEHHBIX U IMpenapaTUBHBIX (opwm,
BBIOpaTh HanboJee MPUMEHUMYIO CXEMY MTPOEKTUPYEMOTO ITPOU3BOCTBA;

Braoemy:

- coBpeMeHHbIMH TpeboBanusiMu GMP K pou3BOCTBaM JIEKAPCTBEHHBIX NPENapaToB;

- IPUHIMIAMH pa3pabOTKU COBPEMEHHBIX TEXHOJIOTMI MOTOBBIX JIEKAPCTBEHHBIX U MpernapaTUBHBIX
dopm.

3. Kpartkoe cogep:xaHue TUCUMIIIMHBI:

CoBpeMeHHbIE TPOOJIEMBI XMMHUU U TEXHOJIOTMU OMOJIOTMYECKU aKTUBHBIX BellecTB. l3MeHeHus B
CTPYKTypEe CbIpbeBOW 0a3bl TEXHOJOIMM OHOJOTMYECKH aKTHUBHBIX BemiecTB. [IpoGinembl pecypco- u
HEProcOepexeHns, 1 METO/Ibl X PELICHHUS.

TpeboBannss GMP k mpon3BoicTBaM JIeKapCTBEHHBIX MTPENapaToB.

TaGnerupoBanue, npaxupoBaHue, KancynupoBanue. VMcxoaHoe celppé u Matepuainsl. Iloaroroska
CBIpbs, MaTepuanoB. TexHomornyeckas 1enoyka npous3BoacTBa. [[pUroToBiaeHre rOTOBOM JIEKAPCTBEHHOM
¢dopmbl. TexHoIOrNYECKas IeTovKa MPOru3BoACTBA. Y akoBka. O60pypoBaHHeE.

Masu, Kpemsl, reiu, CyNIO3UTOpPUH, JUHUMEHTHL. McxomHoe cbipb€ u matepuanbl. Iloaroroska
CBIpbsl, MaTepUaIOB. TexHOIOrHYecKas LeNoYKa IIPOU3BOACTBA. [IpUroTOBIIEHHE TOTOBOM JIEKAPCTBEHHOU
dbopmbl. TexHomOTHUYECKas eMoYKa MPOU3BOICTBA. YTIakoBka. O0opymoBaHHeE.

Abspo3onn. PacTBopsl, amiyinsl, I71a3HblE U Ha3aibHble Kamiu. HacToliku, cuponsl. McxoHoe ChIpbE
u Marepuansl. [loaroToBka ceipbs, MaTepuaioB. TexHOIOTHYECKas IIeNoYKa Iponu3BoAcTBa. [Ipurorosienne
TOTOBOHM JIeKapCTBEHHOM (popmbl. PacTBOpbI, ammy:nbl, IWla3Hble M Ha3ajbHbIE Karik. TexHoioruyeckas
IeMoYKa MPou3BoACTBa. Po31uB u ymakoBka. O6opyaoBaHue.
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4. O0beM y4eOHOH THCHHUILINHBI.

" O0BeM TUCHUILIHHBI
Buj yueOHoii pa6oThI 3E Axag 1. | Acip.s.
O01mas TPy10eMKOCTh TUCIHHUILIHHBI 2 72 54
KonTakTHas padora — ayIMTOPHBbIE 3aHATHS: 0,89 32 24
Jlexun 0,44 16 12
[Tpaxtrueckue 3anstus (113) 0,44 16 12
B TOM 4HcCIIe B popMe MPAKTHYECKON OTOTOBKU 0,44 16 12
CamocTrosiTesqibHasi padora 1,11 40 30
KonTakTHas camocrositenbHas paboTa 0,2 0,15
1,11

CamMOCTOSITETbHOE U3YUYEHUE PA3/I€NIOB TUCIIUIIIIUHBI 39,8 29,85
Bujg nTOroBoro KOHTpoOJIsi: 3auer

AHHOTauA padoyeil MPOrpaMMbl JUCHUIJIMHBI
«TexHoJiorusi 1 000py/A0BaAHNE MPOU3BOJACTB OMOJOTMYECKH AKTUBHBIX BelllECTB»

1. Heap qucHumInHbI — OPMUPOBAHUE Y CTYIEHTOB CUCTEMAaTU3UPOBAHHBIX 3HAHUM O TEXHOJIOTUH
U 00OpYIOBaHHWIO IMPOM3BOJACTB OMOJOTHYECKH AKTUBHBIX BEIIECTB, MOBBIMICHHE MPO(hecCHOHATBHBIX
KOMIETEHINI B 00JIaCTH TEXHOJIOTUU TOHKOI'O OPraHUYECKOT0 CUHTE3A.

2. B pe3yabTaTe M3y4eHUs IMCUMILUIAHBI 00y4AIOIIMIACH 10JI2KEeH:

Obaaoams cleayomUMy KOMIETESHIIMSIMA U HHAUKATOPAMH UX JOCTUKECHUS:

IIK-1.1; TIK-5.2; TIK-6.1.

3namo:

— OrnuuuTenbHble 0COOCHHOCTH XMMHYECKUX IMPOU3BOJCTB OMOIIOTMYECKU-aKTUBHBIX BEIIECTB C
TOYKH 3pEHHsS] SKOHOMHKH, OKOJIOTUM, OXpaHbl TpyAd, KOHBIOHKTYPHl pBIHKA M TpeOOBaHUU K
XapaKTEPUCTUKE BBIITYCKAEMOI'0 MPOIYKTa;

— YCTpoiicTBO M MPUHIUI padOThl OCHOBHOI'O TEXHOJIOTMYECKOro 000py/I0BaHuUs, IPUMEHSIEMOTO B
TEXHOJIOTUN OMOJIOTUYECKU-AKTUBHBIX BEIIECTB, KaK Ha CTAAMIX MOJATOTOBKU CBHIPhS U OUYUCTKHA KOHEUHOTO
MPOIYKTa, TaK ¥ Ha CTAIUU XUMUYECKUX MTPEBPALCHUII;

— Tumbr 060py0BaHUS TPOU3BOACTB OMOIOTUIECKU-AKTUBHBIX BEIIECTB.

Ymemn:

— AHanM3MpoBaTh ANBTEPHATHBHBIC CXEMBI IIOJNYUYCHHUs OHOJIOTHYECKH-aKTUBHBIX BEHIECTB U
BbIOMpATh ONTUMAIBHYIO CXEMY MpPEBpalleHU;

— IIpoekTupoBaTh TEXHOJIOTHYECKHE MOIY]IA TPOU3BOJCTB OMOIOTHUECKU-aKTUBHBIX BEIIECTB.

Braoemn:

— Meromamu moabopa M pacdyera OCHOBHOTO TEXHOJIOTHYECKOE OOOpYAOBaHME IJi MPOU3BOJICTBA
OMOJOTNYECKH-aKTUBHBIX BEILIECTB.

3. KpaTkoe cogep:kanue TUCHUIIIAHBI

Paszoen 1. Illpunyunsi co30anus mexHoa02U4ecKux cxem u ux aHauu3.

Beenenue. Co3naHus W JKCIUTyaTallid TPOU3BOACTB, CBSI3aHHBIX C TOMYyYEHUEM OMOJIOTHYECKHU
AKTHUBHBIX BEUIECTB M MX MOJYMPOAYKTOB. IIpHHIMIBI CO3aHMSI TEXHOJOTMUECKUX CXEM M UX aHallu3.
Bomnpocs! npukiiagHoit 3kOHOMHUKHU B TexHoJIoruu BAB.

Pazoen 2. Texnonocuueckoe obopyoosanue u e2o pacuem 6 npouzsoocmee bAB.

TexHomnornueckoe 00OpyIOBaHHE W €ro pacder. PeaknunoHHoe 00OpyIOBaHHUE H PEAKTOPHBIC
cucteMbl B mpou3BosicTBe BAB. PeaktopHbie cucTeMbl NI TpOBEICHHsI reTepodasHbIX IPOIECCOB B
texHosoruu bAB.

Pazoen 3. O6opyoosanue cmaoutl evidenenus u ouumxu npooykmos bAB.

TexHomornueckne mporiecckl W 00OPYAOBaHHME CTAAUU PA3ACIEHUS M OYHUCTKH MPOIYKTOB B
npousBoacTBe BAB. CtpykTypa sHepro-maTepuagbHbIX 3aTpaT Ha CTAIUN PA3JACIICHUS U OYUCTKHU MPOAYKTA,
XapakTepHasi s TPOU3BOJCTB TOHKOTO OPraHUYECKOTO CHHTE3a. TpeOoBaHHWS K KadecTBY TOBAPHOM
OpOAYKIMH B TexHonoruu BAB, Bkitouasi mpou3BOCTBA JIEKAPCTBEHHBIX CPEICTB, arpOXUMIIPENapaToB U
MOJTYTIPOIYKTOB JiJIsl X mostydeHus. [IpenaparuBabie opMbl BAB 1 TEXHOIOTHH WX TTOTYYCHHUS.
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4. O0beM y4eOHOM JUCHHILINHBI

O0BbeM U CIUIIINHEI

Buj yueOHoi1 padoThl

3E AKkal. 4. AcTp.u.
O01mas TPy10eMKOCTh TUCIHHUILIHHBI 2 72 54
KonTakTHas padora — ayIMTOPHBbIE 3aHATHS: 0,89 32 24
Jlexun 0,44 16 12
[Tpaxtrueckue 3anstus (113) 0,44 16 12
B TOM 4HcCIIe B popMe MPAKTHYECKON OTOTOBKU 0,44 16 12
CamocTosiTesbHasi padora 1,11 40 30
KonTakTHas camocrositensHas paboTa 0,2 0,15

1,11
CamMOCTOSITETbHOE U3YUYEHUE PA3/I€NIOB TUCIIUIIIIUHBI 39,8 29,85
Bujg nTOroBoro KOHTpoOJIsi: 3auer

AHHOTauA padoyeil MPOrpaMMbl JUCHUIJIMHBI
«Texnosiorust 3pupHBIX MaceD

1. Oeap aucuuniauMHbl — (opMmupoBaHue y OOYyYaIOIIMXCS CHUCTEMATU3HPOBAHHBIX 3HaHUN 00
2GUPHBIX MacliaX, UX COCTaBe M (U3MKO-XMMHUYECKUX CBOMCTBAX, METOJAX H3BICYCHUS, TEXHOJIOTHSIX
MOJTy4eHusl, crioco0ax MPUMEHEHHUS] B KOCMETUYECKON U XUMHUKO-(hapMaIieBTUUECKON OTpaciiu.

2. B pe3yabTaTe U3y4eHHs] TUCHUILIAHBI 00yUYAIOIIUiics T0JI2KEeH:

Obaaoams clieayomUMU KOMIETSHIIMSIMU U UHIAUKATOPAMH UX JOCTUKCHUS:

IK-1.1, YK-5.2, TIK-6.1.

3namo:

- COBPEMECHHBIE TCH/ICHIIUU U3BJICUYCHHUS U TIPUMEHEHUs Y(UPHBIX MaCET;

- KJaccupuKanuo 3GUPHOMACITHYHOTO ChIPbs, KIACCU(UKALMIO «IYIIUCTBIX» TPOAYKTOB;

- OCHOBHBIE METOJIbI M3BJICYCHHUSI S(PUPHBIX Macell, TeXHOJOTHYECKHE OCOOEHHOCTH OpTaHU3alNH
MIPOLIECCOB ISl pA3HBIX BUJIOB ChIPbS;

- OCHOBHBIE KJIaCChl OPraHUYECKHX COCITMHEHMH, BXOJSIIMX B COCTaB A(PHUPHBIX Macell; OCHOBHBIC
METO/Ibl KOHTPOJIS SPUPHBIX MaCell;

Ymemy:

- BbpIOpaTh HauOoliee TEXHOJOTMYECKH NPHUMEHUMYIO CXeMy IojlyueHus d¢dupHOoro macia B
3aBHCUMOCTH OT €T0 COCTaBa;

- 00OCHOBaTh NPUMEHEHHE pa3JIMYHBIX AS(UPHBIX Macel B 3aBUCUMOCTH OT OCOOCHHOCTEH
MPUMEHEHHUS, BUa TOTOBOTO MPOAYKTA, MOTYYSHHOTO C UCTIOIb30BaHUEM d(PUPHBIX MacelT;

- M0 XUMHYECKOW CTPYKTYpE COEAMHEHMH, BXOAALIUX B COCTaB 3(UPHBIX Macesl NMPEANOI0KHUTh,
Kakue NOOOYHBIE MPOIYKTHI MOTYT 00pa30BaThCs B 3(MPHBIX Maciaax Mpu XpaHESHUH;

Braoemy:

- METO/IaMH U3BIIeYeHHsI Y(PUPHBIX Macel (JTabopaTOpHBIMU);

- METOoJlaMU KOHTPOJIS KayecTBa 3(pUPHBIX Macell.

3 KpaTkoe coaep:kanue IUCHUNIHHBI

Brenenue Mcropust mpousBoacTBa 3¢upHbIX Macen. OOmume npeacTaBieHuss o0 3PUpHBIX Maciax.
Knaccudukanus »>¢pupHBIX Macen IO THUIY MCXOJHOTO CBIPbS: IIBETOYHOTO, 3€PHOBOTO, IBETOYHO-
TPaBSIHUCTOT'O, KOPHEBOTO CHIPBS, LIUTPYCOBBIX.

CrniocoOb1 n3BieueHus 3pUpHBIX Macen XpaHEHUE, TOATOTOBKA CHIPbS.

OcCHOBHBIE METOTBI TIEPEePaAOOTKH FIPUPHO-MACTUIHOTO ChIphs. Mexanndeckuid Meroa. CopOrusi.

[Teperonka (BoaHasi, BOJHO-TIAPOBast, TApOBasi). DKCTPAKIUS: KOHKPETHI, a0COMOTHEBIE Maca.

XUMHUYECKOE CTPOEHUE OCHOBHBIX KOMIIOHEHTOB 3(PHPHBIX Macel

Tepriensl 1 ux npousBojHbIe. CIIUPTHI, TPOCTHIE dPUPHI, CIOKHBIC YPUPHI ATBIETU/IBI, JTAKTOHBI,
MPOU3BOHBIE UHOJIA.

HarypanbHble (mpupoHbIie) d3pupHbIE Macia

CocraB, nojay4yeHue, NpuMeHEHUE Pa3InYHbIX A3QUPHBIX Macel. Macia, BblIeIsieMble U3 Pa3IMYHOTO
CBIpBsi: bamb3aMbl 1 CMOJTBI
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OO0mas xapakTepucTuka: 6amb3aMbl (IEpyaHCKUH, TOTyaHCKHI ), cMOJIBI (OCH30iiHAs), KAMEIECMOJTBI
(Muppa, J1agaH)

OcHoBBI cocTaBieHUS Map(HIOMEPHBIX KOMIIO3HIIHIA

Hasnauenne u coctaB nmaproMepHbIX KOMITO3HUITHA.

KoHTpomp kadecTBa 3UPHBIX Macel U KOMIIO3UINI Ha UX OCHOBE

OpraHonenTHYeCKHEe METOAbl HCHbITaHUS (BHI, I[BET, 3amax H BKyc). Puznueckue METOJBI:
ompejieNieHue TUIOTHOCTH, IIOKa3aTeis TMPEeIOMJICHHs H T. . XUMHYECKHE METOJbI: ONpeaesieHne
KHUCJIOTHOTO ¥ 3(pUPHOTO YHCel, UuCaa OMBIICHUS U T.1.

4 O0beM yueOHO# JUCUUIIJIMHBI

O0BbeM U CIUIIIIHHEI

Buj yueOHoii pa6oThI 3E AKaL 1. AcTp.u.
O01mas TPy10eMKOCTh TUCIHHUILIHHBI 2 72 54
KonTakTHas padora — ayIMTOPHBbIE 3aHATHS: 0,89 32 24
Jlexun 0,44 16 12
[Ipaktuueckue 3ausrus (113) 0,44 16 12
B TOM 4HcCIIe B popMe MPAKTHYECKON OATOTOBKU 0,44 16 12
CamocTosiTesqbHasi padoTa 1,11 40 30
KonTakTHas camocrositensHas paboTa 0,2 0,15
1,11

CamMOCTOSITETbHOE U3YUYEHUE PA3/ICNIOB TUCIIUIIIINHBI 39,8 29,85
Bua uTOroBOro KOHTpoJIs: 3auer

AHHOTauA padoyell MPOrpaMMbl JUCHHIJIMHBI
«MeT010J10THSI U METOABI JONMMHI-KOHTPOJIS»

1.Henp qucuuminHbl: GopMUpOBaHUE Yy 00yUYaIOIIUXCSl CHCTEMAaTU3WPOBAHHBIX 3HAHUN O JOIMUHT-
KOHTPOJIE U €r0 METOJIOJIOTHH.

2. B pe3yabTrare u3ydyeHUus JUCHHUILIHHBI 00yYAIOIIUICA T0JIKEH:

Obaaoams CeNyOMUMA KOMIETCHIIMSIMA U WHIUKATOPAMH UX JOCTUKCHUS:

[K-1.1, YK-5.2, [IK-6.1.

3namo:

- IPaBOBbIE OCHOBBI OPTraHU3allMd CUCTEMBl JOMUHT-KOHTPOJS COIVIACHO MEXAYHapOIHBIM
cTa”zapTam — kozekcy BAJIA;

- OCHOBHbIE (U3BUKO-XMMHUYECKHE U (U3HOJIOTMYECKHUE XapaKTEPUCTHKU CYOCTaHLUA W METOJOB,
BKJIIOYEHHBIX B 3ampeleHHbii criucok BAJIA;

- METOJIOJIOTHIO YCTAaHOBJIEHUS (haKTa MPUMEHEHUS 3alpelieHHbIX CYyOCTaHIIMI M METO/OB, a TaKXKe
oTpesieNieHus 3allpPeIleHHbIX CyOCTaHIMii B 0M000pasnax (Mo4e U KPOBH);

- OCHOBHbIE TMPHUHIMIIBI MAaCHOPTU3alMU  CIOPTCMEHOB KaK CHCTeMHOM 3¢ dekTuBHOH u
JOJITOCPOYHON MTPOTPaMMBbl aHTUOMMHTOBOT'O MOHHTOPHHTA.

Ymems:

- BEIOMpATh palMoOHATIbHBIE U 3((HEKTUBHBIE CIIOCOOBI YCTAaHOBICHHS (PaKTa MPUMEHEHHSI pa3InYHbIX
cyOCTaHIMI ¥ METOJIOB, BKJIFOUCHHBIX B ciucok BAJIA, nx oOHapy>xeHUs M HACHTH(UKAIINH;

- aHAJM3UPOBATh IMOJy9aeMble C HWCIOIB30BAaHUEM (PU3UKO-XUMHUYECKAX METOJOB PEe3YNIbTaTHI,
OCHOBBIBASICh Ha (PU3UKO-XUMUYECKUX U (HPU3HOTOTHUECKUX XapaKTEPUCTHKAX 3allpelleHHbIX cyOcTaHIui U
METOJIOB, & TaKX€ 3aKOHOMEPHOCTAX OMOXMMHYECKHX IMPOIECCOB, OCYIIECTBISIIOIINXCS B OpraHU3Me
YyeJloBeKa U BO3JCUCTBUS, KOTOPOE OKA3bIBAIOT HA HUX 3alpelleHHbIe CYOCTaHIIMM U METOJbI, U J1aBaTh UM
MPABIIBHYIO C TOYKHU 3PSHHSI AHTUJOMMMHTOBOT'O KOHTPOJISI HHTEPIIPETAIHIO;

Braoemy:

-HaBbIKAMH TPAKTHYECKOW PabOThl HAa AHATMTUYECKOM OOOpPYNOBaHMM IO YCTAHOBICHMIO (pakra
MPUMEHEHHUS 3allpelleHHbIX CyOCTaHIIMNH M METOJOB, a TAK)K€ OIpe/eeHHs 3alpelieHHbIX CYOCTaHIINi B
O6moobpasnax (Mo4e U KPOBH).

3. Kpartkoe cogep:xaHue TUCUMIIIMHBI:

Cucrema nonuHT-KOHTpOst B PD corimacHo MexayHapOJAHOMY CTaHAApPTy Ul TecTUpoBaHus. Ponb
AQHTUJIOTIMHTOBBIX OpraHu3anuii B O00prOe 3a cmopT Oe3 momnumHra: mpaBoBblie acrekTel. MOK; BAJIA;
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PYCAJIA: uemn, 3amaun. OcobGeHHOCTH 0TOOpa OOpa3lloB M TPOBEICHHS HMCCICIOBAHUN B JOMUHI-
koHTposie. [Ipo6er A m B. Cranmapt 06e30MacHOCTH XpaHEHUS W TPAHCIOPTUPOBKU mpob. CraHmapT
paccienoBaHMs B Cilydae HeOJarompHUsTHBIX pe3yabTaToB corimacHo koxekcy BAJIA. Hapymenus
AQHTHJIONIMHTOBBIX TpaBwi. CucremMa aHTUIONUHIOBOIO aJIMHHUCTPUPOBaHMS U MeHemkMmeHTa — AJIAMC
(Anti-Doping Administration & Management System). TpeboBanuss BAJIA k aHanMTHYECKUM
nabopaTtopusM U KayecTBY MPOBOAMMBIX UMHU HCCIIeJOBaHUM. TecTupoBaHHe U MPOBEPKa HA TEXHUYECKYIO
KOMIIETEHTHOCTh M HE3aBHUCHMOCTh. TpeboBaHMs MEXIYHAPOMHBIX OpraHU3allMil MO CTaHAApPTH3AIUH U
kadecTBy npoBeaenus ucciuenosanuii (ISO, OECD, EU), tpe6oBanust TOCT P N30/MDK 17025.

Knaccudukanus, crpoeHue, MexaHu3M JeicTBHs, (apMmakojornyeckass aKTHUBHOCTh, MOOOYHBIE
3¢ dekTh 1 MeTaboIM3M 3ampeleHHBIX, corfacHo Koaekcy BAJIA, cyOcrannuii (aHaOOMIUYECKUX CPEICTB;
MENTUIHBIX YPUTPONOITHH-MHUMETHKOB (EMPs); crabunmzaropoB (akTopa, HHIYIHPYEMOTO THIIOKCUEH -
HIF-1A; THIOTIIMKEMUYECKUX TPErapaToB — AaroHHUCTOB O-peleNTOpPOB AaKTUBALMHU MposU(eparun
nepokcucom (PPAR- §). MeTonbl JONMHT-KOHTPOJIE M aJTOPUTMBI  TIPOBEICHHS MCCIICIOBAHMS
OMOXUAKOCTEH COTNIACHO MEXAYHApPOAHOMY CTaHAapTy s jaboparopuid. [IpuHIMMIBI macmopTU3aiu
CIIOPTCMEHOB coriacHo koaekcy BAJIA, cmocoOsl u myTH pa3pabOTKM W BHEAPEHHS OHOJOTHUYECKOTO
nacniopta crnoprcmena (BIIC) B P®. J[lokymenranus mans cocraBneHuss bBIIC. TpeGoBanus s
remarojioruueckoro Moxaynis. TpeboBanus s cTepouaHoro Moayns. OmpeneneHue COOTHOILIEHUI
MapKepoB SHAOTEHHBIX CTEPOUAOB B oOpasmax Moud. buonormdeckuid mpouib COpTCMEHA M CHCTEMa
AJTAMC.

4. O0beM y4eOHON JUCHHILIMHBI

O0beM TUCHUTIINHBI

Buna yueOHoii padoThI

3E AKkan. 4. AcTp.4.
O0mas TpyA0eMKOCTh JMCIUILTHHBI 2 72 54
KonTakTHasi padoTa — ayIMTOPHbIE 3aHATHS: 0,89 32 24
Jlexuun 0,44 16 12
[Tpaxtrueckue 3anstus (113) 0,44 16 12
B TOM 4HcCIe B popMe MPAKTHYECKON OTOTOBKU 0,44 16 12
CamocrosiTesbHasi padoTa 1,11 40 30
KoHnrtakTHas camocTosTenbHas pabora 0,2 0,15

1,11
CaMocCTOsITENIbHOE U3YUYEHHE PA3AEIOB IUCIUIIIMHBI 39,8 29,85
Bua uTOroBoro KOHTpoJIs: 3auer

AHHOTaUUs padoyeil NPOrpaMmMbl JUCUUIIIIMHBI
«CoBpeMeHHbIE MeTOAbl (PU3NKO-XUMHYECKOT0 AHATH3a OPraHUYeCKUX BelleCTB)

1. Heap aucuumiauHbl — chopMupoBaTh y oOydaroumxcs oOmiee InpeincTaBieHHe O Hauboiee
HIMPOKO TMPUMEHSEMBIX COBPEMEHHBIX HHCTPYMEHTAJIBHBIX METOJIaX aHajh3a OpPraHMYeCKHUX BEIIECTB,
O3HAKOMUTh UX C TEOPETUYECKHMH OCHOBAMH JTHX METOAOB MU C(POPMUPOBATH y CTYACHTOB 3HAHUS,
o0OecreynBarOIMe UM CIIOCOOHOCTH CaMOCTOSITENIbHOTO BBIOOpAa KOHKPETHBIX METOJOB aHalu3a
OpPraHMYECKUX BEILECTB.

2. B pe3yabTraTe u3ydyeHUus JUCHHUILIHHBI 00yYAIOIIUIACA T0JIKEH:

Obnadamye cleayOMUMU KOMIIETEHIIMAMHU U UHIMKATOPAMH UX JTOCTHKECHUS:

YK-1.2; VK-1.4; T1K-3.1; TIK-3.2; [1K-3.3; [1K-5.1; [1K-5.4.

3nams:

— OCHOBHBIE 3aKOHBI, JIeXKalllieé B OCHOBE COBPEMEHHBIX METOIO0B (U3NKO-XMMHUYECKOTO aHaIHu3a
OpPraHMYECKUX BEIIECTB;

— OCHOBHYIO TEPMMHOJOTHIO, OTHOCSIIYIOCS K COBPEMEHHBIM METOJaM (PHU3UKO-XUMUYECKOTO
aHaJIM3a OPraHNYECKUX BELIECTB;

— OCHOBHBIE ITPUEMBI POBEACHUSI SKCIIEPUMEHTA B 00JIACTH aHANIM3a OPraHMYECKUX BEIIECTB.

Ymemn:

— IPUMEHSITD MOJTYYCHHBIE B X0J1€ U3YUYCHUS NUCHUIUIMHBI 3HAHUS ISl pelIeHHs] PUKIIAIHbIX 3a7ad,
CBSI3aHHBIX CO CBOEH JanpHeimeil npodeccHoHalbHON AesITeIbHOCTHIO;

—CaMOCTOSITENIbHO BBIOMPATh AHAJUTUYECKHE METOMbI, MPUTOAHbIE IJISl PEHICHUS KOHKPETHBIX
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MPHUKIAIHBIX 33]1a4.

Braoemy:

— TMPaKTUYECKUMHU HaBBIKAMH, HEOOXOMUMBIMU MJI DEIICHUS TPUKIATHBIX 3a7ad B O00JacTU
MHCTPYMEHTAJILHOTO aHAJN3a.

3. Kparkoe comepkanue Q1 CHUNTIHHBI

Paszoen 1. Cnexmpockonuueckue memoouvl anaiusza OpeaHUyecKux 6eujecms.

BBenenve. AHATUTUYECKHUI CUTHAN B (DU3MKO-XUMHYECKUX (MHCTPYMEHTAIBHBIX) METOJaX aHAIH3a
(OXMA). IlonsiTus 0 YyBCTBUTETBHOCTH U celeKTUBHOCTH DOXMA. OCHOBHBIE METPOJIOTHYCCKHE
XapakTepucTukun Merofa aHammsa. Krnaccubpukamus OXMA. OCHOBBI TEOPUH  B3aMMOJICHCTBHS
DIIGKTPOMATHUTHOTO U3IyYEHUS C aToMaMUd H MOJIEKYJIaMHU. ATOMHBIE W MOJICKYJISIPHBIE CIEKTPBI
norjouieHuss U u3nydeHus. Knaccudukanus cnekTpaldbHBIX METOAOB aHalin3a. BBeneHHE B aTOMHYIO
cnekTpockomnuio. MonekynsapHas crnektpockonusi. MudpakpacHas cnekrpockomnus (MK-cnexTpockomus).
CrexTpocKonus SAepPHOTr0 MarHuTHOTO pe3oHanca (AIMP). Macc-cnekrpomeTpus.

Pasoen 2. Xpomamoepaghuueckue memoost ananuza opeaHudecKux geujecms.

Amnanutnueckas xpomatorpadus. ['azoBas xpomarorpadus (I'X). BeicokosrdexkTrnBHas KUIKOCTHAS
xpomarorpadus (BOXX).

Paszoen 3. Dnexmpoxumuueckue memoovl aHanu3a OpeaHU4ecKux eujecms.

DNEKTPOXUMHYECKHE METOJbI aHalIM3a OPTaHWYECKUX BemlecTB. KammmspHbeiil anmekTpodopes Kak
COBpPEMEHHBIM METO/1a aHAJIN3a OPTaHUYECKUX BEIIECTB.

4. O0beM y4eOHOM JUCHHILIMHBI

O0beM TUCHUIIIUHBI

Buna yueOHoii padoThI 3E Axag v, | Actp.,
OO0masi Tpy10€eMKOCTh 1M CHUIITHHBI 4 144 108
KonTakTHasi padoTa — ayIMTOPHbIE 3aHATHS: 1,33 48 36
Jlexuun 0,44 16 12
[Tpaxtrueckue 3anstus (113) 0,44 16 12
B TOM 4HcCIe B popMe MPAKTHYECKON OTOTOBKU 0,44 16 12
JlaGopatopusie padotsl (JIP) 0,44 16 12
B TOM 4YHCJIe B (popMe MPaKTUUECKON MOATOTOBKH 0,44 16 12
CamocrosiTesbHasi padoTa 2,67 96 72
KonrtakTHas camoctosTenbHas pabora 0,4 0,3
2,67

CaMocCTOsITENIbHOE U3YUYEHHE PA3AEIOB IUCIUIIIMHBI 95,6 71,7
Bua uToroBoro KOHTpoJIs: 3adeT ¢ OLEHKOM

AHHOTaUA padoyell MPOrpaMMbl JUCHUIJIMHBI
«CoBpeMeHHBbIe MeTObI PU3NKO-XUMUYECKOTr0 aHAJIHN3A
0MOJIOTHYeCKH AKTUBHBIX BEelIECTB)

1. Heap AUCHUIUIMHBI — CPOPMUPOBATH Y OOYYAIOMIMXCS CHCTEMY TEOPETHYECKHX 3HAHUN U
0a30BbIX TMPAKTUYCCKUX HABBHIKOB HKCIOJB30BAHHUS COBPEMEHHBIX HMHCTPYMEHTAIBHBIX METOJOB,
NPUMEHSIEMBIX JUIsI aHaiu3a OWOJIOTUYECKH AaKTHUBHBIX BEIIECTB, OOECIEUMBAIONIME MM CIIOCOOHOCTH
CaMOCTOSITEIbHOTO BhIOOpa HEOOXOAMMOW COBOKYIMHOCTH METOJOB aHAJIW3a JJIsi PEHICHUS KOHKPETHBIX
aHAJIMTHYECKHUX 3a7a4.

2. B pe3yabTaTe M3y4eHUS IMCUMILUIUHBI 00y4AIOMIMIACH 10JI2KEH:

Obnadams CIETYIONTUMA KOMITIETCHIIMSAMHA U UHIANKATOPAMH MX JOCTHKCHHUS

VK-1.2; VYK-1.4; IIK-3.1; IIK-3.2; TIK-3.3; IIK-5.1; IIK-5.4.

Buame:

— OCHOBHBIE 3aKOHBI, JIeXKAlllie B OCHOBE COBPEMEHHBIX METOIOB (U3UKO-XMMHUYECKOTO aHAIH3a
OMOJIOTMYECKU aKTUBHBIX BEIIECTB PA3IUYHBIX KIJIACCOB,;

— OCHOBHYIO TEPMHHOJOTHIO, OTHOCSIIYIOCS K COBPEMEHHBIM MeETOoJaM (PHU3UKO-XUMUYECKOTO
aHaJu3a OMOJOTMYECKU aKTHBHBIX BEIECTB;

— OCHOBHBIC TMPHUEMBI MPOBEACHUS SKCIIEPUMEHTA B 00JACTH aHaan3a OMOJOTUYECKH AKTHUBHBIX
BEIIIECTB PA3JINYHBIX KJIACCOB.
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Ymemy:

— IPUMEHSITH MOJTYYCHHBIE B X0JI€ U3YUYCHUS NUCUUIUIMHBI 3HAHUS JUIsl pelIeHHs] PUKIIAIHBIX 3a7ad,
CBSI3aHHBIX CO CBOEH JanpHeimeil npodeccHoHalIbHON e TeIbHOCTHIO;

—CaMOCTOSITENIbHO BBIOMPATh AHAJUTUYECKHE METOMbI, MPUTOAHBIE IJISl PEHICHUS KOHKPETHBIX
MPUKJIAHBIX 3a/1a4.

Braoemp:

— TMPaKTUYECKUMHU HaBBIKAMH, HEOOXOMUMBIMU IJI DPEIICHUS TPUKIATHBIX 3a7ad B O0O0JacTu
MHCTPYMEHTAJILHOTO aHaJu3a OMOJIOTUYECKH aKTUBHBIX BEILIECTB.

3. Kpartkoe coaep:xaHue TUCHMILIIHHBI

Pasoen 1. Cnekmpockonuueckue memoobl AHAIU3A 8 XUMUU OUOLO2UYECKU AKMUBHBIX BeUyeC8.

BBenenve. AHanmuTH4eCKHi cUrHaN B (PU3MKO-XMMHUYECKUX (MHCTPYMEHTAIbHBIX) METOJaX aHaIHu3a
(DXMA). Ilomstust o wyBcTBUTENbHOCTH U celeKTHBHOCTH DXMA. OCHOBHBIE METPOJIOTHYECKUE
XapakTepucTukn Merofa aHammsa. Krnaccubpukamus OXMA. OCHOBBI TEOPUH  B3aMMOJICHCTBHS
AJIEKTPOMATHUTHOTO U3JIYYEHHS] C aTOMaMud M MOJEKyJdaMu. ATOMHbIE M MOJEKYJISPHbIE CHEKTPbI
norjouieHuss U u3nydeHus. Knaccudukanus cnekTpalbHBIX METOAOB aHalu3a. BBeneHHe B aTOMHYIO
cnekTpockomnuio. MonekynsapHas crnektpockonusi. Madpakpacuas cnexkrpockomnus (MK-cnexTpockomus).
CHeKTpocKomnus SAEpPHOTr0 MarHuTHOTO pe3oHanca (AIMP). Macc-cnekrpomeTpus.

Pasoen 2. Xpomamoepaghuueckue memoowi ananusa 6 xumuu 6UOI02UYECKU AKMUBHBIX BeUjeCms.

Ananutnueckas xpomatorpadus. ['azoBas xpomarorpadus (I'X). BeicokorpdexkTruBHas KUIKOCTHAS
xpomarorpadus (BIXX).

Paszoen 3. Dnexmpoxumuueckue memoos ananuza 6 xXumuu OUOIO02UECKU AKMUBHBLX 8eUleCma.

DIEKTPOXUMHYECKHE METOJbI aHaIM3a OPTaHWYECKUX BellecTB. KammmspHbeiil anmexkTpodopes Kak
COBpPEMEHHBIM METO0/1a aHAJIN3a OPTaHUYECKUX BEIIECTB.

4. O0beM y4eOHOM JUCHHILIMHBI

O0bpeM TUCHUIIIUHBI

Buna yueOHoii padoThl 3E Axax v, | Acip. o
OO0masi TPy10€eMKOCTh 1M CHUTTHHBI 4 144 108
KonTakTHasi padoTa — ayIMTOPHbIE 3aHATHS: 1,33 48 36
Jlexuun 0,44 16 12
[Tpaxtrueckue 3anstus (113) 0,44 16 12
B TOM 4HcCIIe B popMe MPAKTHUECKON OTOTOBKU 0,44 16 12
JlaGopatopusie padotsl (JIP) 0,44 16 12
B TOM 4YHCJIe B (popMe MpaKTUUECKON MOATOTOBKH 0,44 16 12
CamocrosiTesbHasi padoTa 2,67 96 72
KonrtakTHas camoctosTenbHas pabora 0,4 0,3
2,67

CaMocCTOsITENIbHOE U3YUYEHUE PA3AEIOB IUCLIUIIIMHBI 95,6 71,7
Bua uToroBoro KOHTpoJIs: 3a4eT ¢ OLEHKOM

AHHOTauA padoyeil NPOrpaMMbl JUCHHIJIMHBI
«CoBpeMeHHbIE MeTO/Ibl (PU3NKO-XUMHYECKOT0 AaHAJIHN3A JIEKAPCTBEHHBIX CPEACTB)

1. eab AUCHUNIMHBI COCTOUT B MPUOOPETCHHE OOYYAIOIIMMUCS 3HAHWW, YMEHUH, HaBBIKOB IO
OCHOBHBIM TpyNIaM MeTOA0B (U3MKO-XMMHUYECKOTO aHajiu3a, MPUMEHSEMBIX MPU CHHTE3E, pa3paboTke U
MIPOU3BOJICTBE JIEKAPCTBEHHBIX CPENICTB; B MHTEPIPETALUU PE3yIbTaTOB HCCIEAOBAHUN, MPOBEAEHHBIX Ha
COBpEMEHHOM O00OpyAOBaHWHU; a Takke (OPMUPOBAHUM KOMIIETEHUUN, HEOOXOIUMBIM XHMHKaM-
TEXHOJIOTaM NP PeUIeHNH KOHKPETHBIX 3a7jad XMMUYECKOT0 aHaIn3a.

2. B pe3yabtare u3yyeHusi JUCHUIIMHBI 00YYAKOIIHIICS JOJIKEH:

Obaaoamse CleNyIOMUMA KOMIETSHIIMSIMA U WHIUKATOPAMH MX JOCTUKCHUS:

VYK-1.2; YK-1.4; [IK-3.1; T1K-3.2; T1K-3.3; [1K-5.1; T1K-5.4.
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3namu:

- TEOPETUYECKHE OCHOBBI COBPEMEHHBIX METOJIOB (PM3UKO-XUMHUYECKOTO aHAIHM3a JICKAPCTBEHHBIX
CPEJICTB: OCHOBHBIE MTOHATHS, BUJIBI METO/IOB U CYITHOCTh KaXKI0TO U3 HUX;

- NPUHLUIBI pabOTHl OCHOBHBIX PUOOPOB;

- BO3MOKHOCTU M OTPAaHUYEHHSI COOTBETCTBYIOIIMX METOJOB aHAJIN3a, 00JIACTH UX MPUMEHEHHUS U
WH()OPMATHUBHOCTE;

- OCHOBHBIE JOKYMEHTHI, OMPEIENAIONINe KayecTBO JIEKAPCTBEHHOI'O CPENCTBA, CTPYKTYpy H
coJiep’kaHue BEAYIINX MUPOBBIX (papMakonei;

- crnenuduyUecKue moKazaTeau KauecTBa akTUBHOM (dapmarieBTuueckon cyoctaniuu (ADC).

Ymemns:

- TpOBOIUTH cpaBHUTENbHBIM aHamu3 ®XMA U Ha €ro OCHOBE BBIOMpPATh ONTHMAJIBHYIO
METOJIUKY HCCIIEOBAHUs 00PA3IIOB B 3aBUCUMOCTH OT MIX CBOMCTB M MOCTABIIEHHBIX 3a71a4;

- WCMONB30BaTh MOIXOIAIMIUNA METOA IS HUACHTHU(DHUKAIMK WM KOJMYECTBEHHOTO aHaln3a
OpraHMYECKUX COEIUHEHHUI, HMHTEePHpPEeTUPOBATH IOJy4YE€HHbIE XpoMarorpapuueckue M CHEeKTpajbHbIe
JTaHHBIE U OLIEHUBATh PE3YIbTAThl UCCIEIOBAHMUS,

- TPUMEHSATh TEOPETUYECKHE 3HAHUS, MOJTYYCHHbIE B pe3yjbTaTe M3yUeHHUs NUCLUHUIUIMHBI, MPH
COCTaBJICHUH MIPOEKTOB CreM(UKAIIMN Ha aKTUBHYIO (papMarieBTUYECKYIO CYOCTaHITHIO.

Braoemy:

- HHCTPYMEHTaJIbHBIMU METOIaMHI AHATUTUYECKOU XUMUH, UCTIOJIb3YEMBbIMU B
(apMarieBTUYECKOM aHAJIH3E;

- YacTHBIMHU U OOIIMMH METOAUKAMH MPOOOTIOTOTOBKU M aHaTN3a 00BEKTOB HCCIIEIOBAHUS;

- HaBBIKAMH COCTaBJICHUS cHelU(UKALNUN HA aKTUBHYIO (papMalieBTUYECKYIO CyOCTaHIIUIO.

3. Kpartkoe cogep:xaHue TUCHUILIHHBI

Paznen 1. ®apmakorneitHbie METOIbI aHAJIN3A JIEKAPCTBEHHBIX CPEJICTB.

Henu wm 3amaun gucUMIUIUHBL. Pojb aHanuTUYeCKOM XUMHM TpU pa3paboTKe, MPOU3BOACTBE M
perynupoBaHuu oOpamieHusi nexapcTBeHHbIX cpeAcTB (JIC). OcCHOBHBIE TIOHATHS W OIPENCICHHS:
JIEKapCTBEHHBIE CPEACTBA, aKTHBHBIC (hapmareBTrueckue cyoctannuu (ADC), BcnoMmorarenbHbIe BEIIECTBa,
JICKapCTBEHHBIN Tperapar, JeKapcTBeHHast (JopMa, OPUTHHATBHOE JEKAPCTBEHHOE CPEICTBO, pedepeHTHOE
JICKapCTBEHHOE CPEJCTBO, BOCHPOU3BEAEHHOE JIEKAPCTBEHHOE CPEICTBO («T'CHEPUKY), MEKIYHAPOIHOE
HenareHToBaHHOe Ha3Banue (MHH). OcHOBHBIE NOKYMEHTBI, OMPENESIONINE KauyecTBO JIEKAPCTBEHHOTO
cpenctBa: crnenudukanus, odmas dapmakoneiiHas ctathia (ODC), dapmakoneirinas crtathsa (DC),
HOPMATHBHBIN JOoKkyMeHT mo kadectBy (HJ/[ mo kadectBy). ®@apmakomness EBpa3uiickoro 3KOHOMHYECKOTO
cotoza (DPEADC), TlocynmapctBennas ®apmakomes Poccuiickoit ®enepammu (I'd), MexmayHnapomanas
®dapmakonesi, Epometickas ®apmakoness (EP), bpuranckas ®apmakones (BP), Amepuxanckas
®apmaxkorest (USP): ux cTpykTypa U cofepKaHue.

1.1.  OcoOeHHOCTH TPUMEHEHHS KJIACCHYECKUX aHAIMTUYECKUX METOJOB TIPHU  aHAIIM3E
JeKapCTBeHHbIX cpencTB. O0mas kinaccudukanus GpapmMakoneiHbIX aHATUTUYECKHX METOJ0B: (PU3NYECKHUE,
(bU3UKO-XMMHYECKHE, XUMUYECKIEe U OHoNornueckue Metonl aHanu3za. OCOOCHHOCTH aHamu3a aKTUBHBIX
BEIIECTB aKTUBHBIX (papMalleBTUYECKUX CYOCTAHIIMA M TOTOBBIX JIEKAPCTBEHHBIX IpenapaToB. 3HAYCHHE
pOoOOIOATOTOBKY TpPU aHallM3€ JIEKapCTBEHHBIX mpenaparoB. OCOOEHHOCTH aHallu3a JIEKapCTBEHHOI'O
PACTUTENBLHOTO CHIPhSI U MIPETapaToB Ha €ro OCHOBE, UMMYHOOHOJIOTUYECKUX CPECTB.

1.2. dapmaxomeilHpie METOIbI ONpPENCICHUS OCHOBHBIX (U3HUYECKUX H (PU3UKO-XUMHUUYECKHUX
XapaKTePUCTHK JICKAPCTBEHHBIX cpeAcTB.Du3nuecKkrue BUIAbI COCTOSIHUS JIEKAPCTBEHHBIX CPEJICTB: TBEPIBIE,
KUJKUE, Ta3000pa3HbIC.

Bunbel TBEpABIX NEKAPCTBEHHBIX (OPM: TMOPOIIKU, TPaHYIbl, TaOIETKH, KarCyiabl. BUIBI MSATKHUX
JIeKapCTBEHHBIX (hopMm: Masw, renu, cynno3uTopuu. OCcoOEHHOCTH CTPYKTYpPhI TBEPABIX JIEKAPCTBEHHBIX
CPEICTB: KPUCTAIUIMYHOCTh U mnonuMopdusm. Kpucramimyeckoe um amopdHOE COCTOSHHE BEIIECTBA.
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CreneHp KpUCTAIMYHOCTHM M METOABI €€ omnpeleneHus. BiusHue CTeNeHM KpUCTAUIMYHOCTH Ha
O6uodapMarieBTUUECKIE CBOWCTBA aKTUBHBIX (papmaneBTuueckux cyocranuuii. [Tomumopdusm. CrocoOsr
OOHapyXeHHsI ¥ HWACHTUQHUKAIMU TMOJUMOPPHBIX  MOAM(HUKAIUNA aKTUBHBIX  (apMaleBTHUECKUX
cyOcraniuii, BIusgHUE moauMopdu3Ma Ha (apMakoJornyeckue cBoiicTBa cyOcraHimil. dusznyeckue u
(GU3MKO-XMMHUYECKHE XapaKTePUCTUKU TBEPABIX JIEKAPCTBEHHBIX CPEACTB: TemIepaTypa IUIaBIICHUS,
TeMIeparypa 3arBepaeBaHus. PacTBOPUMOCTh aKTUBHBIX (hapMalleBTHUECKUX CYOCTaHIIUM.

Bunpl xuakux JekapcTBEHHBIX (GOpM: pacTBOPBI, AMYJIbCUH, cycrneH3uu. Pedpakromerpus wu
nossipumetpusi. IlpuMeHeHne >THUX METONOB IS YCTaHOBJIEHUS MOJUIMHHOCTH M YHUCTOTHI AKTHUBHBIX
dapmaneBTUYECKUX CYOCTaHLIMA U KOHIIEHTpAlMil pacTBOPOB. Bs3kocTh: MeTonbl U 000pYyIOBaHHE,
UCIIOJIb3YEMBIE Ul ONPENEIICHUs JaHHOro nokasarens. [Ipumenenne nokasarens «Bs3KOCTb» ISl OLEHKH
NO/UIMHHOCTH aKTHBHBIX (DapManeBTHUECKUX CyOcTaHIMi M (PU3MKO-XUMHYECKUX CBOHCTB MATKUX H
KHUJIKUX JIEKapCTBEHHBIX (HOpM.

1.3. CnekTpocKonmu4Yeckrue METOJbl aHaju3a JIeKapCTBEHHBIX cpeacTB. CrekrpodoTomeTpus B
ynbTpaduoneroBoit (Y®) u Buaummon obmactsax crektpa. OCHOBHBIE XapaKTEPUCTHKU DJIEKTPOHHOTO
CHEKTpa TOIJIOMICHUs. YJEeNbHBIA MOKa3aTedb IOIVIONIEHHS M €ro CBS3b C MOJISIPHBIM TIOKa3aTelleM
noriouieHus. [TonroroBka oOpa3oB Ui PETUCTPALIMU SJIEKTPOHHOTO CIEKTPa, IPOBEICHHE IKCIIEPUMEHTA
U aHanu3 pe3yibTaroB. [IpuMeHeHue Merona A OLIEHKH MOAJUHHOCTH aKTHUBHBIX (papMaleBTUYECKHX
CcyOCTaHIIUI U UX KOJIMYECTBEHHOT'O OIPEICIICHUSI.

Crnektpomerpusi B uHppakpacHoit obmactu cnekrpa (MK-o6macte). Xapakrepuctuka NK-o6nactu:
OmwkHAA, cpenuss, nanbHss. OcHoBHble XxapakTepuctuku HWMK-cnekrtpa. IloaroroBka o0pasinoB s
peructpanuu MK-cnektpa B cpenneit obnactu. Perucrpanus m ananu3 UK-cnextpos. [Ipumenenune UK-
CHEKTPOMETPUM JI OLEHKH MOJJIMHHOCTH aKTUBHBIX (hapMaleBTHUeCKUX cyoOctanuuil. Bo3moxHocTu
meroga UK-cnexktpomerpum B cpemHe 00acTh TpH MPOBEACHUM KOJWYECTBEHHBIX u3MepeHuil. K-
criektpometpus B OmmkHer MK-o6mactu (BUK-cnekrpomeTpusi) Kak Hepa3pylIaronifuil METOI KOMIUIEKCHOM
OLICHKH IMOJJMHHOCTHU JIEKAPCTBEHHOTO cpeacTBa. OCHOBHBIE XapaKTEPUCTUKH, ONPEAEsieMble C TOMOLIBIO
BUK-cnekTpomerpun u ocodbeHnoct natepnperanuu bBUK-cnexTpos.

AtomHO-3MuCccHOHHast criekTpometpus (ADC). OOmme TPHHIMUIBI METOJNa M XapaKTePUCTHKA
00BbEeKTOB uccienoBanus. OCHOBHBIE THNBI aromu3aTopoB. [Ipumenenne ADC nais KaueCTBEHHOTO H
KOJIMYECTBEHHOT'O aHAJIN3a JIEKAPCTBEHHBIX CPEJCTB.

Onyopumerpusi. Ousndeckre OoCHOBBI GuryopecieHIH. Bunpl (uyopecueHnnn: JTIOMUHECIICHIINS,
docdopecuenmnus. OcoOEHHOCTH CTPYKTYpPhl OOBEKTOB, OO0JaJarOIIMX (DIIyOPECIEHTHBIMU CBONCTBAMH.
OcCHOBHbBIE XapaKTEPUCTUKU CIEKTpa BO3OYXKIEHUS W CIEKTpa ucmyckanus ¢iayopecueHuuu. [lonstue
CrokcoBa cnBura M KBAHTOBOTO BbIxona. Peructpauus cnektpoB diayopecueHiuu. [Ipumenenue
byopumerpun B papManeBTUUECKOM aHAIN3E: UICHTU(UKALNS, KOJTUYECTBEHHBINA aHAIIN3.

CreKkTpocKomus SIIEPHOTO0 MAarHuTHOTO pe3oHaHca (SIMP). ®usnueckue OCHOBBI MeTOAAa H
XapakTepucTuka o0bekToB uccnenopanus. 'H SIMP-cnextpst (IIMP-cnektpsi). Xapaxtepuctuka ITMP-
CTHEKTPOB: XHMHYECKHUH CHBHI, KOHCTAaHTAa CIWH-CIIMHOBOTO B3amMmojeiicTBusa. I[IpobGonmoarotoBka mpu
peructparuu I[IMP-cniektpoB. Ananu3 u untepnperauus [IMP-cnektpoB. OcobenHoctu anamuza SAMP-
CIIEKTPOB Ha Ipyrux sapax. Bosmoxuoctu npumeneHus SAMP-cnextpockonuu B (apManeBTHIECKOM
aHayuse.

1.4. Macc-ciektpomerpus. Pusznueckre OCHOBHI Meroaa. OO0nacT NPUMEHEHHs METOoJa IpHu
aHaJIM3e JIeKapCTBEHHBIX cpeacTB. CrocoObl perucTpaluu Macc-CIeKTpOB M CHocoObl BBoJa oOpasia:
npsMOii BBOJ, ra3zoBas xpomarorpadus/macc-ciekrpomerpus (I'X/MC), sxkuakoctHas xpomarorpadus/macc-
cnekrpomerpust (KX/MC). CrocoObl MOHW3ANMU: SIEKTPOHHAS HMOHU3AIMS, XUMHUYECKas HWOHM3AIWS,
nojieBass  MOHHM3alMsl, dJekTpocnpeil. MHTeprperauus  pe3yiabTaTOB — MaccC-CIIEKTPOMETPUYECKOIO
UCCIIEJOBAHMSL.
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1.5. Xpomatorpaduueckne MeTonsl aHanuza. Kiaccuduxanus xpomaTtorpapuuecKkux METOJIOB,
PUMEHSEMbIX B aHAJIN3€ JIEKapCTBEHHBIX cpecTB. [InanapHas xpomarorpadus: TOHKOCIOMHAs, OyMaXKHas!.
Kononounas xpomarorpadus: >KUAKOCTHAasI, ra3oBas, CBEpXKpUTHYecKas QuironaHas. BUIbl KUAKOCTHOM
xpomarorpaduu: odpaméHno-hazoBasi, HOpMaIbHO-(ha30Basi, HOHOOOMEHHAs, HOH-TIAPHAS, YKCKITIO3MOHHASL.

OcHoBHbIe XpoMaTorpadruyeckue MOHATHS U apaMeTphl: 0a30Basi IUHUS, MUK, BpeMs yAepKUBaHMUS,
HIMpUHA THKa, NONyIIUpUHa Muka. MHTepmnperanuss M pacdyér xpomaTorpaduyuecKkux AaHHBIX: O00BEM
yIep KUBaHUs, BpeMsl yAepKUBaHUS HECOPOUPYIOLIETOCs BEIIECTBA, MPUBEAEHHOE U OTHOCUTEIHLHOE BpEeMs
yaepkuBaHus, 3PGEeKTUBHOCTh XpOMaTOrpapuIecKoil cucTeMbl, (GaKTOp aCHMMETPHH IHKa, pa3pelicHue,
00BEM 3aIepXKKH TpagueHTa. AJITOPUTM BBIOOpa XpoMaTorpauueckoro MeTo/a W XpoMarorpaduaeckux
ycnoBuid. IlogOop cocraBa moaBMKHOW (ha3bl IpU XpomaTtorpapupoBaHUU B TOHKOM cioe. Koppekius
NOJBMKHOM (pa3bl 1 xpomarorpaduyecknx yCIoBUH B )KUAKOCTHON XpoMaTorpaduu MpH U30KPaTUIECKOM U
IPaAMEHTHOM 3iioupoBaHuu. OIEHKa NPUTOAHOCTH XPOMATOrpadUuecKol CHCTEMBI B  YCIOBHAX
MOBTOPSIEMOCTH: OTHOCHTEIBHOE CTaHIAPTHOE OTKJIOHEHHE, (akTop yuepkuBaHus. Pacu€r comepkaHus
onpezenseMbIX BelecTB. MeTon HopMupoBaHMs. MeToa BHEIIHEro cTaHgapta. MeTol BHYTPEHHEro
cTa"aapTa. MeToJ cTaHIapTHBIX J0OABOK.

Tonkocnoiinass xpomarorpaduss (TCX). OO6nacTh NPUMEHEHHS TPU aHAIM3E JIEKAPCTBEHHBIX
cpenctB. OcHoBHble TpuOOpHl U MaTepuaibl. [IpoBepka MPUTOAHOCTH XpoMaTrorpaduyeckol CHCTEMBI.
[lopsok mpoBeneHus: SKCIIEPUMEHTA U ero onucanue. OLeHKa pe3yIbTaTOB dKCIIEPUMEHTA: OINPENEICHUE
NO/UTMHHOCTH, UCTIBITAHUE Ha TOCTOPOHHUE MIPUMECH, KOJTMUECTBEHHOE ONpe/IeICHHUE.

I'azoBas xpomatorpadus (I'X). CymHocTs MeToga W OOJNACTH €ro NPUMEHEHHUs NpU aHaIHu3e
JeKapCTBeHHbIX cpeacTB. OOmas XapakTepUCTHKa OOOpYIOBaHUS, YCTPOWCTBa BBOAA NpPOObI. THIbI
XpoMmaTorpauueckux KOJOHOK Ui ra3oBoil xpomarorpaduu. THIBl HEMOABWKHBIX U IMOABMXKHBIX (a3.
CnocoOb1 nnauKanuu. Ilopsgok mpoBeeHus UCTIBITAaHUS U OIL[CHKA Pe3y/IbTaTOB AKCIIEPUMEHTA.

BricokordpextuBnas xumkoctHas xpomarorpadus (BOXKX). CymHocTs MeToma, BOZMOXHOCTH U
00J1acTH MPUMEHEHHMs TIPH aHAIKM3e JIEKApCTBEHHBIX cpeacTB. HopManbHO-dazoBas u oOpaménHo-(a3zoBas
Xpomarorpadus: cocTaB MOABIKHOW M HEMOJBMXKHOHM (a3. OOmas XxapakTepuUCTHKa OO0OpYHOBaHHS IS
BDXX. Tumnbl xpomarorpaguueckux KOJIOHOK. Turmbl copbenToB. Boibop moaBuxHo# (as3sl. MHKEKTOPHI.
HerextupoBanue. [lepeuenp xpomaTorpaduueckux YCIOBHM, MOUIeKAIMX YKa3aHUIO B (hapMakomeiHoi
crarbe. [lopsaoK MpoBeeHNs UCTIBITAHUS U OIICHKA PE3yJIbTaTOB SKCIIEPUMEHTA.

1.6. Turpumerpuueckue MeToAbl aHanu3a. HVHAWKATOpHOE W OE3WHIUKATOPHOE TUTPOBAHUE:
JOCTOMHCTBA M  HEJOCTaTKM  METOJOB. be3MHIMKATOpHbIE CHOCOOBI  JETEKIMH:  ONTHYECKHE,
JNEKTPOXUMHUYECKHEe W  JApyrue crnocodbl  gerekuuu. HeBogHoe  TutpoBanue. Monomerpus.
[ToreHunomeTpuyeckoe TuTpoBanue. KoMmriekconomeTpuieckoe TUTpoBaHHE. BO3MOXKHOCTH IpUMEHEHUs
TUTPUMETPUYECKUX METOIOB JJI ONpeAeNeHUs] KOJUYECTBEHHOTO COJAEpKaHMsI JEHCTBYIOLIUX BEIIECTB B
JIEKapCTBEHHBIX CPEICTBAX.

Paznen 2. Undopmanus no kadecTBy akTUBHOHM (hapmarieBTHUeCKol cyOcTanmmu. O01mas CTpyKTypa
cneuu(UKaMd Ha AaKTHBHYIO (apMaleBTUYECKYI0 CYOCTAaHIIMI0O M TpeOOBaHUS K COJEPKAHHIO
«O06ocHOBaHUs crieUpUKANUN» U pa3ieToB «MeTOIUKN UCTIBITAaHUIY, «YTIaKOBKa», «Y CIIOBUSI XpaHEHUS,
CPOK TOIHOCTH», TpaHCHOPTHUpOBaHUE». TpeOoBaHUs K MPEACTABICHUIO OOIIMX TaHHBIX O CyOCTaHIIMH.
®dopmynupoBka paszaenoB «Ommcanue» u «PactBopenme». OO0CHOBaHHME BBHIOOpAa METOMIOB aHAIHM3a M
COJlep’)KaHUE  PAa3/IeNioB,  XapaKTepU3YIOIMX  chenuuyeckue IoKa3aTeld  KadecTBa  aKTHBHOMU
dapmaneBTuueckorr cyocrtanmuu: «llogmuaHOCTEY), «KonmuecTBeHHOE ompeaeneHue», «PoacTBeHHBIC
npumMecr». OnieHKa He00X0AMMOCTH BBEACHUS U COACPIKaHUE Pa3/IeNioB CrIeHU(UKAIINH, XapaKTePU3YIOIIUX
OCHOBHBIC (H3MUECKHE M (PHU3UKO-XMMUYECKHe CBoiicTBa cyoOcranimu: «Temmeparypa IaBICHUS
(«xurieHus», <«3arBepaeBaHus»), «[lmoTHOCTEY, «YHenpHOE BpalleHUE», «YAENbHBIM TOKa3aTeNb
noryomeHus», «Ilokazarens npenomnenus», «[Ipo3paunocts pacTBopay, «LIBeTHOCTH pacTBOpay, «pH nim
KUCJIOTHOCTh WM MIENOYHOCTBY, «MexaHndeckue BKIOUeHus». OrnpenereHne W HOPMHUPOBAHHE
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nokaszaresei, XapakTepu3yIoLMX YUCTOTY cyOcTaHuuu: «Xmnopuash», «Cynbdarey, «CynbhaTHas 301a»,
«Tskénble MeTassl» U T. 1. Onpenenenue nokaszatens «lloreps B Macce npu BeIcymMBaHUM» Wik «Bogay.
ObocHoBaHNEe HEOOXOOUMOCTH OmpeAeTeHus rnokazatens «OCTaTouyHble OpPraHMYECKHE PAaCTBOPUTENN» H
CoJiepKaHUEe JaHHOTO pasnena. buojorumuyeckue Imoka3zaTeld KadecTBa AaKTUBHOM (hapMaleBTHUECKOM
CyOCTaHIIMM U MeTOIbl HUX ompeneneHus: «MukpoOuosorudeckas uuCToTay, «CTEpUIBHOCTDY,
«ITuporeHHocTh», «bakTepualibHble HHIOTOKCHUHBD», «AHOMaJIbHasi TOKCHYHOCTH». CTpyKTypa WU
cogepxanue «Crnenupukanuy Ha aKTUBHYIO (papMaleBTHUECKYIO CYOCTaHIMIO» U pasfenoB «MeTtoauku
UCIBITaHUI», «YIaKOBKa», «Y CJIOBHsI XPAHEHHUS, CPOK TOJHOCTH», TPAHCIIOPTUPOBAHUEY.

OCHOBHBIE TEHAEHIMM B Pa3BUTUHM METOJOB OLCHKM KayecTBAa AKTUBHBIX (hapMaleBTHUECKUX
cyocranmuii. IlpoGnema rapmonmsauuu TpeboBanuii ['ocymapcrBenHoit @apmaxomnen Poccuiickoii
Qdenepail ¥ OTEYECTBEHHBIX (DapMaKOMEWHBIX cTaTe C TpeOOBAHUSAMHU BEIYLIMX 3apyOexHBIX
®dapmakonen.

4. O0beM y4eOHOM JUCHHUILINHBI

O0beM TUCHUIIUHBI

Buna yueOHoii padoThI 3E Axax v, | Acip. o
OO0masi TPy10€eMKOCTh 1M CHUTTHHBI 4 144 108
KonTakTHasi padoTa — ayIMTOPHbIE 3aHATHS: 1,33 48 36
Jlexuun 0,44 16 12
[Tpaxtrueckue 3anstus (113) 0,44 16 12
8 moMm yucie 8 hopme npaKmuyeckol n0020Mo6KuU 0,44 16 12
JlaGopatopusie padotsl (JIP) 0,44 16 12
8 moMm yucie 8 hopme npaKmuyeckol n0020Mmo6KuU 0,44 16 12
CamocrosiTesbHasi padoTa 2,67 96 72
KonrtakTHas camocTosTenbHas pabora 0,4 0,3
2,67

CaMocCTOsITENIbHOE U3YUYEHHE PA3AEIOB IUCIUIIIMHBI 95,6 71,7
Bua uToroBoro KOHTpoJIs: 3a4eT ¢ OLEHKOM

AHHOTauA padoyell MPOrpaMMbl JUCHUIJIMHBI
«CoBpeMeHHbIE MeTO/Ibl (PHU3NKO-XUMHYECKOT0 AaHAJIHU3A MCUXOTPOMHBIX
U KOHTPOJHUPYEMbIX BelIeCTB

1. Heap aucuumiamHbl — chOpPMUPOBATh y OOYUAIOMIMXCS YIIIyOJCHHbIE 3HAHUS U MPAKTUYECKUE
HaBBIKM, HEOOXOIMMBIE CIELUAINCTaM B 00JacTH (U3MKO-XUMHUYECKOTO aHaJIM3a ICHUXOTPOIHBIX H
KOHTPOJIMPYEMBIX BEIIECTB JJS TOCIEAYIOUIEr0 CaMOCTOSTEIBHOTO PEUICHUs MPUKIAJAHBIX XHMHUKO-
aQHAJTIUTHUYECKUX 3ajiay.

2. B pe3yabTare u3yyeHusi JTUCHUILIMHBI 00YYAIOLIMICS 10JI/KEH:

Obnadamye cleayoUMU KOMIIETEHIIMAMU U UHIUKATOPaMH UX JTOCTUKEHU:

YK-1.2; YK-1.4; [IK-3.1; [IK-3.2; TIK-3.3; T1K-5.1; T1IK-5.4.

3Hamy:

OCHOBHBIE 3aKOHBI, JIeXKAaI[e B OCHOBE COBPEMEHHBIX METOJI0B (PM3UKO-XUMHUYECKOTO aHAIN3a;

- OCHOBHYIO TEPMHHOJIOTHIO, OTHOCSIIYIOCS K COBPEMEHHBIM METOJaM (PU3UKO-XMMHUYECKOTO
aHau3a;

- OCHOBHBIC TMIPHEMBbI TPOBEACHHS SKCIIEPUMEHTa B OO0JIACTH aHaiM3a ICUXOTPONHBIX U
KOHTPOJIMPYEMBIX BEILIECTB.

Ymemo:

- IIPUMEHATH MOJIyYEHHBIE B XOJI€ U3Y4€HHs JUCLUILIMHBI 3HAaHUs JUIA pelleHHs NMPUKIAJHbIX 3a7ad,
CBSI3aHHBIX CO CBOEH JanbHenIel npoecCuOHAIBHON 1eSTEIbHOCTHIO;

- CaMOCTOSTEIbHO BBIOMpAaTh AHAINTHYECKME METO[bl, IMPUIOAHBIE M PEUIEHUS KOHKPETHBIX
NPUKIIAIHBIX 3a/1a4.

Bnaoems:

- MpPAaKTHYECKUMHM HABBIKAMU, HEOOXOMUMBIMH [UIS pELICHUS NPUKIAAHBIX 337ad B o00JacTu
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WHCTPYMEHTAJILHOT'O aHAJIM3a MCUXOTPOITHBIX U KOHTPOJIMPYEMBIX BEILIECTB.

3. Kpartkoe coaep:xaHue TUCHMILIIHHBI

Paznen 1. Beenenue B coBpeMeHHbBIE (U3UKO-XUMHUECKHUE METO/IbI aHAIIN3a OPTaHUYECKIX BEIECTB.
CrnekTpanbHble METOAbI aHanu3a. BBeneHue B COBpeMEHHblEe (u3nueckue M (HU3MKO-XUMHUYECKHE
(MHCTpYMEHTAIbHBIE) METOJbI aHallM3a TCHUXOTPOMHBIX W KOHTPONUPYEMBIX BemecTB. CHeKTpaabHbIC
MeTOJbl aHanu3a. Teopermueckue ocHOBBI. Kiaccudukamus crneKkTpaldbHBIX METOJOB aHain3a. MeTojsl
ATOMHOU CTIIEKTpOMETpUH (JIEMEHTHBINA aHAIN3): aTOMHO-IMUCCHOHHAS, aTOMHO-a0COPOIIMOHHAS M ATOMHO-
diyopecuieHTHast ~ CHEKTpPOCKOMUsA.  MeTonbl  MOJEKYISIpHOM  CHEKTpOCKOomuu.  MounekynsipHas
abcopOImoHHasi crekTpockonusi B Buaumor u Y d-obmactu. MHbpakpacHas cnekTpockonus. MeTobl
K0JIe0aTEIbHON CIIEKTPOCKOMMH U KOMOMHAIIMOHHOE PACCEeSTHUE CBETa.

Paznen 2. Cnektpockonus siIGPHOTO MAarHUTHOTO pe30HaHca. SIBIEeHHE SAEPHOTO MarHUTHOTO
pesonanca. SIMP-crekTpockonus opraHudeckux coeauHenuii Ha sapsax 'H, *C. INpunmuns! ycTpoiictsa u
pabotel coBpemeHHoro SAMP-cnektpomerpa. OCHOBHBIE TIOHATHS M TEOPETHYECKHE OCHOBBI METOA.
JBymepnas cnexrpockonus SIMP.

Paznen 3. Xpomartorpaduyeckue MeTOABI aHaIM3a W Macc-crekTpomeTpus. Kiaccudukamms
xpomarorpadpuyeckux  meromoB. OOmas Teopuss M OCHOBHBIE  MOHATHUA  Xpomarorpaduu.
BricokoaddexTuBHas KUJKOCTHAS xpomarorpadus (BOXKX). ["azoBas xpomarorpadus.
PacnipenenuTensHas TIOCKOCTHAs Xpomarorpadus: TOHKOCTOWHas M OymaxkHas xpomarorpadusi. Macc-
CHEKTPOMETpHsI: 00IIMEe TPUHILIUIIBI U OTJIMYUS PA3IMUYHBIX MACC-CIEKTPOMETPUUECKUX METOJI0B. XpOMaTo-
Macc-CHEeKTpOMEeTpHsl (MPUHUUIIBI W TMPUMEHEHHUS [UIsl aHajlu3a ICUXOTPOMHBIX U KOHTPOJIUPYEMBIX
BenlecTB). CHEKTPOMETpHsl MOHHOM MOABMIKHOCTH KakK JKCIPECC-METOJ] OOHApY>KEHUS! MCHUXOTPOIHBIX U
KOHTPOJIMPYEMBIX BelllecTB. TaHAeMHasi CIIEKTPOMETPUS MOHHOW MOJBHKHOCTU C MacC-CHEKTPOMETpUEH
(CUIT-MC).

Paznen 4. DnexkrpoXMMHMUECKHME METOJbl aHaiu3a. OJEKTPOXUMHYECKHE METOJbl aHalu3a
MICUXOTPOIMHBIX U KOHTPOJMPYEeMbIX BemlecTB. Kiaccupukanus >IeKTpOXMMHUYECKUX METOJIOB aHAJIN3a.
[lorenunomerpuueckuit  meroq  aHanuza. lloteHnumomerpuueckoe  TUTpoBanue. KylnoHomeTpus.
Kynonomerpuueckoe TUTPOBAHUE. Konaykromerpus. Kongykromerpuueckoe TUTPOBaHUE.
Boabsramnepomerpusi.

4. O06beM yueOHOM JUCUUIIJIMHBI

O0beM TUCHUIIIUHBI

Buj yuyeOHoii pa6oThI 3E Axag 1. | Acip. .
O01mas TPy10eMKOCTh TUCHHUILIHHBI 4 144 108
KonTakTHas padoTa — ayIMTOPHBbIE 3aHATHS: 1,33 48 36
Jlexun 0,44 16 12
[Ipaktrueckue 3ausrus (113) 0,44 16 12
8 mom yucie 8 hopme npaKmuyeckol n0020Mmo6KuU 0,44 16 12
Jlabopartopusie pabots (JIP) 0,44 16 12
8 MOM Uucie 8 hopme NpaKxmuieckol no02omoeKu 0,44 16 12
CamocTosiTesbHasi padoTa 2,67 96 72
KonTakTHas camocrositenbHas paboTa 0,4 0,3
2,67

CamMOCTOSITETbHOE U3YUYECHUE PA3/I€NIOB TUCIIUIIIIUHBI 95,6 71,7
Bua uTOroBoro KOHTpoJIs: 3adeT ¢ OLEHKOH

AHHOTauA padoyeil MPOrpaMMbl JUCHUIJIMHBI
«XHMHA ¥ MEeXaHU3MBI JeiicTBUSA 0M0JI0THYeCKH aKTHBHBIX BElIeCTB»

1. Heab AucoMIVIMHBI — (QOpPMHUpPOBaHME Yy OOYYAIONIMXCS CHCTEMAaTH3MPOBAHHBIX 3HAHUM O
METO/aX CHUHTe3a, MEXaHU3MaX JACHCTBHS W 00JACTAX NPHUMEHEHHsS Pa3JIMYHBIX KJIACCOB OMOJIOTHYECKH
AKTUBHBIX BELIECTB.

2. B pe3syabTare u3ydeHHsl AUCHHUILVIMHBI O0y4yaloumiicsi Mo mnporpamMMe OakajlaBpuara
JOJIZKeH::

Obaaoams CIENYIOMUMA KOMIETCHIIHSIMHE:

VK-1.1, I1K-2.2, TIK-5.1, TIK-5.5;
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3namu:

— O06nactu MpUMEHEHHUsI U KJIACCU(PUKAINIO OMOJIOTUYECKH aKTUBHBIX BEIICCTB;

— TIpuHIUIBI ¥ METOBI Pa3paOOTKU OMOIIOTUYECKH aKTUBHBIX BEIIECTB C 33a/IaHHBIMH CBOHCTBAMU;

— CoBpeMeHHbIE NPEACTaBUTEIN OCHOBHBIX KJIACCOB T€POUIIMIOB, PETYISTOPOB POCTA, HHCEKTUIIU/IOB,
(GyHTUITUIOB, 3001H/I0B, BHICOKOTOKCUYHBIX BEIIECTB, JICKAPCTBEHHBIX MIPEMapaToB;

— Meronbl cuHTE3a 1 OCOOCHHOCTH MPOU3BOJICTBA PACCMATPUBAEMBIX B PaMKaxX JAMCLUUILIMHBI KIacCOB
OMOJIOTUYECKH AKTHBHBIX BEIIIECTB;

Ymemu:

— AHanmu3MpoBaTh PA3NUYHBIE METOJIBI CHUHTE3a OHOJIOTUYECKH AaKTHBHBIX BEIIECTB U BBIOMPATh
HanboJee ONTUMANILHBIC MTOAXO0/IbI C TOUKH 3PEHHUSI BO3MOKHOCTH UX pealn3allii Ha TPAKTUKE;

— OO6o0cHOBaTh MPUMEHEHHE PA3IUYHBIX KJIACCOB OMOJIOTMYECKH AKTUBHBIX BEIIECTB B 3aBUCUMOCTH OT
0COOCHHOCTEH MpUMEHEHUs, BIIa BPEIOHOCHBIX OPraHM3MOB, BOSHHUKHOBEHHS PE3MCTEHTHOCTH, a TaKkKe
HapyIIEHUs HOPMAIbHOM JIEATETbHOCTH OpraHU3Ma YeJIOBEKa;

— Ilo XMMHYECKOH CTPYKType COEAMHEHHUS BBIIBUTH (apMakopopHble (parMeHThl U O0OOCHOBATH
MEXaHH3M JICUCTBUS OMOJIOTUYECKH AKTHBHBIX BEIIIECTB;

Braoems:

— MeronaMu cHHTE3a pacCMaTpUBAaEMbIX B paMKax JUCIMIUIUHBI KJIACCOB OMOJOTHYECKH aKTUBHBIX
BEILIECTB;

— HaBbIkamu 3KcniepUMeHTanbHON pabOThl B 00IACTH CHHTE3a OMOJIOTMYECKU aKTUBHBIX BEIIECTB.

3 Kparkoe coaep:xanue JUCUMIIIHHBI.

Beenenue. [lonsiTue 0 OMONOTMYECKH AaKTHBHBIX BeIIECTBaX M 00JacTsSX MX mpuMeHeHUs. [lyrtu
pa3paboOTKHU HOBBIX OMOJOTMYECKH aKTHUBHBIX BemiecTB. [lyTu mocTymiaeHus B opraHu3M KCEHOOMOTHKOB U
MEpbl UX TOKCUYHOCTH.

Pazgen 1. Xumust u MeXaHU3Mbl JEHCTBUS arpoXMMHUYECKHX mperapaToB. Kiaccuduxarus
arpOXMMHUYECKUX MPEnaparoB, UX pOJib B KU3HEACATEIBHOCTH uenoBeka. (DUTOAKTUBHBIE COEIMHEHHUS.
@yHruIKUIb IPUPOAHBIE U CUHTETUYECKHE. IHCEKTUIUIBI.

Pazmen 2. XuMus U MeXaHH3MBI JIEHCTBUS BEUIECTB, HAPYIIAIONINX TEYCHHE OMOIHEPTETUUYECKUX
npoueccoB. OOmias cxema KaTaOONIMYECKUX MPEBpAIICHUN YIIIEBOAOB, JUMUAOB U aMHHOKUCIOT U €€
OCHOBHBIE OMOMHUIIICHH i Bo3zAeicTBusi BAB pa3nuuHbIX kiaccoB. BemiecTBa, Hapymaroniue TEYCHHE
MIPOLIECCOB TJIMKOJU3a, OKHUCIUTENIbHOrO AekapOokcunupoBanus nupysata u Ilukna KpeOca. BemectBa
HapyIIAOIIKUe MPOLECChl OKUCIUTENIBHOTO AbIXaHUsI B MUTOXOHAPUSX. BeriecTBa, HapyIaonme mpoeccsl
razooOMeHa B JIETKUX U KpOBU. BHOIOTrMYecKH akTUBHBIE BEIECTBA, EHCTBYIOIIME KaK aHTUBUTAMHHBI.
Buonorndeckn akTHBHBIC BEIIECTBA, ACHCTBYIONTUE HA TEPUPEPUUECKYIO HEPBHYIO CUCTEMY.

Paznen 3. XuMus M TOKCHUKOJOTHSI TCUXOAKTUBHBIX BemlecTB. Hellpomeauatopsl HEHTpaabHON
HEPBHOW CHUCTEMBI: Kiaccudukanus, QyHKIMS, MEXaHU3MBI JeicTBus. BemecTBa, Biusionye Ha paboTy
HelpoMeIMaTopoB U3 Kilacca MOHOAaMHUHOB: nodaMuHAa M HOpaJpeHalliHA, CEpOTOHMHA, TUCTaMHHA.
BemecrBa, Bimsomue Ha paboTy TIyTaMHHOBOM M TraMMa-aMHHOMAcCHsHOW KHCIOTHL. Bermecrsa,
BJIMSIOLINE HA padOTy HEHPOMEANaTOPOB ONMMUATHBIX U KaHHAOMHOUIHBIX perienTopoB. Heilpomenuaropsl u
BEIIIECTBA, BIUAIOIINE HA UX PabOTy, C TOYKH 3pEHUS KIacCU(DHUKAIMKM TCHXOAKTUBHBIX BEIIECTB IO SIPKO
BBIPAKEHHOMY IPOSIBIICHUIO JEHCTBUA: CEIaTUBHO-CHOTBOPHBIE CPEICTBA, CTUMYJISATOPHI U KOHBYJIBCAHTHI,
00e300MBaOIIEe U HAPKOTHYECKUE MpEenaparhbl, aHTUIICUXOTUYECKHE areHThI, IICUXOTUYECKUE CPEJICTBA,
MICUXOIETNYECKNE BEIIECTBA U FAJUTFOIUHOT €HBI.

4. O0beM y4eOHOH THCHHUILINHBI.

Bua y4yeoHoii padoThI 315) 6Ler;:;?l‘l:nﬂ:::;. .
O01mas TPy10eMKOCTh TUCIHUIIHHbI 8 288 216
KonTakTHasi padoTa — ayIMTOPHbIE 3aHATHS: 4 144 108
Jlexun 0,89 32 24
JlabopaTopubie pabOThI 2,22 80 60
8 MOM Uucie 8 hopme nNPaKxmu4eckol no020moeKu 2,22 80 60
[IpakTHueckue 3aHATHS 0,89 32 24
8 MOM Uucie 8 hopme NPaKxmu4eckol no02omoeKu 0,89 32 24
CamocrosiTesbHasi padoTa 3 108 81
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CaMocCTOsITENIbHOE U3YUYEHHE PA3AEIOB IUCLIUIIIMHbI 3 | 108 | 81
Bua konTpoJis:

JK3aMeH 1 36 27
KonrtakTHas paboTta — mpoMe)XKyTOUYHAas aTTECTAIHS 1 0,4 0,3
[ToaroroBka K 3K3aMeHy. 35,6 26,7
Bua uTOroBOro KOHTpoOJIs: JK3aMeH

AHHOTauA padoyell MPOrpaMMbl JUCHUINIMHBI
«XHuMHUS ¥ TEXHOJIOTHS papManeBTUYECKUX CYOCTAHIUI U XMMUYECKHUX CPEICTB 3alUThl PACTEHUI»

1. Heap aumcoMmimHbl — (HOpMUPOBaHHME Yy OOYYAIOIIMXCS CHUCTEMATHU3UPOBAHHBIX 3HAHUM O
METO/aX CHUHTE3a, TEXHOJIOTUSAX IMONYyYeHHs, MeXaHU3MaxX JCUCTBUS M MNPUMEHCHUHM aKTHUBHBIX
dapmaneBTUYECKUX CYOCTaHIMM M AEWCTBYIOIIMX BEIIECTB XHUMHUYECKHUX CPEICTB 3alllUThl PACTCHHIA,
NOBBIIIEHHE MPO(PECCHOHATBHBIX KOMIIETEHIIMH B 00JIACTH TOJYYECHHS M HCIOJIb30BAHUS COBPEMEHHBIX
OMOJOTUYECKH aKTUBHBIX BEILIECTB CEIbCKOXO035HCTBEHHOT0, BETEPUHAPHOTO U MEAUIIMHCKOTO Ha3HAYCHUSI.

2. B pe3yabTare u3y4eHHsl AUCHHUIVIMHBI O0y4yaloumiicss 1o mnporpamMMe OakajlaBpuara
JAOJIAKEH:

Obaadoams CIENYIOMUMA KOMIETCHITHSIMHE:

YK-1.1, TIK-2.2, [1K-5.1, TIK-5.5;

3nams:

— o0yacTh TPUMEHEHHS, KiIacCU(PUKAIMIO aKTHUBHBIX  (PapMameBTHYECKUX  CYOCTaHIIWH,
JeMCTBYIOIMX BEUIECTB XMMUYECKUX CPE/ICTB 3AIIUTHI PACTCHUN U X aHAJIOTOB,;

— NPUHLIMIIBI ¥ METO/IbI pa3pabOTKH OMOJOTHYECKH aKTUBHBIX BEIIECTB C 3aJJaHHBIMU CBOMCTBAMU;

— IIMPOKO NpPUMEHSeMbIe TMPEICTABUTEIN OCHOBHBIX KJIAcCOB TepOMIIMIIOB, PETYISATOPOB POCTa,
MHCEKTUIUAOB, (YHTUIIUIOB, 300111/10B, BBICOKOTOKCUYHBIX BEIIECTB, JIEKAPCTBEHHBIX MPEMNapaTos;

Ymems:

— QHAJIM3MPOBATh pA3IMYHBIE METOABl CHHTE3a AKTUBHBIX (papMaIleBTUYECKHX CyOCTaHIUi,
NEHCTBYIOIMX BELIECTB XUMHYECKHX CPEACTB 3alllUThl PAacCTEHUN W HMX aHaJoroB, BbIOpaTh Haumbojee
TEXHOJIOTUYECKU IPUMEHUMYIO CXEMY MOIY4YEHUs ICHCTBYIOLIETO BEIIECTBA;

— 000CHOBaTh NPHUMEHEHUE pAa3IMYHBIX KJIACCOB AaKTUBHBIX (papMaleBTHUYECKUX CyOcTaHIuH,
JEMCTBYIOIMX BEIIECTB XWMHYECKUX CPEICTB 3alIUTHl PACTEHHMH W MX aHAJIOTOB B 3aBUCUMOCTH OT
0COOCHHOCTEH NMpUMEHEHUSs, BH/Ia BPEIOHOCHBIX OPraHM3MOB, BOSHHUKHOBEHHSI PE3UCTEHTHOCTH, a TaKKe
HapyLICHUSI HOPMAJIbHOW JAEATEIbHOCTH OPraHu3Ma YeJIOBEKa;

— 0 XUMHUYECKOH CTPYKTYpE COCIWHEHHS BBIABUTH (papmaxodopHbIe (parMEeHTHl U 00OCHOBAThH
MEXaHU3M JICHCTBHS OMOJIOIMYECKH aKTUBHBIX BEILECTB;

Braoemy:

— METOJJaMM CHHTe3a IIUPOKO NPUMEHSEMBIX NpeACTaBUTeNeil TepOUINI0B, PETYIsATOPOB pOCTa,
MHCEKTUIUAOB, (YHTUIUIOB, 3001I1/10B, BBICOKOTOKCUYHBIX BEIIECTB, JIEKApPCTBEHHBIX MIPENapaTos;

— HaBBIKAMH JKCIEPUMEHTATBHONW pabOThI MOTYYCHHS] AKTUBHBIX (apMareBTUYECKUX CYOCTaHIIHH,
NEHCTBYIOIMX BEIIECTB XUMHUYECKHX CPEJICTB 3alllUThl PACTEHUW W UX AaHaJOroB, TNPUMEHEHHS
COBPEMEHHBIX (PU3UKO-XMMHUYECKHX METO/I0B aHAIN3a [T OATBEPKICHUS UX CTPYKTYPHI.

3 Kparkoe coaep:xanue JUCUMIIIHHBI.

Beenenue

[IpenmMer W MeTOnbl AMCUMIUIMHBI «XUMHS U TEXHOJOTHsS (apMaleBTUYECKUX CYOCTaHLIMH U
XUMHUYECKHX CPEACTB 3aIlUThI pacTeHHit». [IpuHIMIBI AU3aiiHa OMOTOTHYECKH aKTHBHBIX BEIIECTB.

[Iytu nmocTymieHus KCEHOOMOTUKOB B OPraHU3M U €CTECTBEHHbIE Oapbephl KIETOK, TKAaHEeH, OpraHOB
u opranm3ma. OOmee mnpexncraBieHue o remaTodHuedannueckoMm Oaprepe. IlpemapartuBHble (GOPMBI
NECTUIINIOB U JIEKapCTBEHHbIE CpeAcTBa. AOCOIIOTHAS, MEIMaHHAs U HadallbHash TOKCHYHOCTb, TOKCOJ1034,
MHUHHMaJIbHAsA 3QQEeKTUBHAs 1032 U MHKAaMacuTaHTHas no3a. [loHsTHe TepaneBTuyeckoi mupoThl. dddekrt
cyOneTanpHBIX 703 (XpOHWYECKass TOKCUYHOCTh), HAKOIUIEHHE KCEHOOMOTHKAa W TIOCJIEACTBUI €ro
BO3/ICUCTBUS, IMEPCUCTEHTHbIE SKOTOKCUKaHTHL. OmpeneneHrue NpefeNbHO TOMYCTUMBIX KOHILIEHTpAIHiA
(ITIK) 1 MakcMMabHBIX TOMYCTUMBIX J03.
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Knaccudpukanus XUMHYECKUX CPEICTB 3aIIUTHl  PACTCHUM, OSKOHOMHYECKHE AaCIeKThl |
9KOJIOTHYECKHE MOCIEICTBUS UX MPUMEHEHUs, arpOXUMHUYECKHI CKPUHUHT U COBpEMEHHBbIE TpeOOBaHUs K
XUMHUYECKHM CPEICTBAM 3aIUThI PACTCHU.

Pazgen 1. XuMmus, TOKCHUKOJOTHS W CBOWCTBAa (DUTOAKTHUBHBIX COCIMHCHHH, (DYHTHIIUIOB U
AHTUMHUKOTHKOB.

1.1. ®utoakTUBHBIE CoeMMHEHUs. | epOUIUAHBIC TperapaThl, Hapymaronue GorocunTes. BermecTna,
OJIOKUPYIOIIUE TPAHCIOPT 3JEKTPOHOB B (ortocucreme II, m akumenTopsl 371eKTpoHOB B (poTocucreme I.
Apwii3aMellleHHble MOYEBUHBI M aMHJbl KapOOHOBBIX KHCIOT, 3aMEIEHHbIE CHUMM. TPUA3WHBI, CHHTE3,
repOUIAHAS aKTUBHOCTh U TOKCUYHOCTb. DKOJIOTHYECKHE MTOCIIE/ICTBUS HAKOIUICHUS B OKpYXKalouleil cpeze
XJIOPAHUIUHOB. JIUMUpUIMINEBEIE OCHOBAHMS, MEXaHU3M OHOJOTMYEeCKOW aKTUBHOCTH. BeecTsa,
Hapymarmue OuocuHTe3 W (DYHKIIMOHMpPOBAHWE XJIOPOPWILIOB, TpoOieMa TalleHUus CHHIJIETHOTO
kucinoposaa. oroguHaMuuecKue repOUIHIbL.

@OUTOTOPMOHBI U UX CUHTETUYECKUE CTPYKTYpPHbIE aHAJIOTU. APUIOKCUYKCYCHBIE KHCIIOTBI U JIpYTrHe
CUHTETHYECKHUE ayKCUHBI U aHTHAayKCUHBL. CHHTE3, 3aBUCUMOCTh aKTUBHOCTH OT CTpOCHHs. [ nOOepeTuHbI
U perapAaHTbl. [[UTOKMHMHBI M HMX CHHTETHYECKHE CTPYKTYpPHBIE aHAJOTH, CHHTE3 W MPaKTUUYECKOe
UCIIOJIb30BaHUE THaaua3zypoHa U 1-peHnin-3-(Tpuazon-4-mi)-MOueBUHBL. DTWIEH U €ro o0pa3oBaHUE B
pacTeHMsIX U3 METHOHWHA U W3 CUHTETHYECKHX IMPOJYLIEHTOB ATHIIEHA, CUHTE3 2 XJIOpATHI(HOCHOHOBOI
KHUCTIOTHI.

['epOunnabl ¢ aHTUMETA0OJIUTHBIM MEXaHU3MOM AccTBuUA. [lonydyerune GpochoHOMETHITIHIINHA U
MEXaHu3M ero repOuruaHoro paectBus. Cynb(OHUITETEPUIMOYCBHHBI, CIIOCOOBI WX TOJTYYCHUS,
AHTUMETa0OoJIMTHAS W IUTOKMHUHOBAs AaKTHUBHOCTh. [MoocuHAT aMMOHHA, CIMOCOOBI MOJIy4E€HUS H
MEXaHHU3M TepOULIUTHON AKTUBHOCTH.

1.2. CpenctBa 60psOBI C MTATOTCHHBIMH TpUOaMU: (GYHTUIIUIBI U aHTUMUKOTUKH. [1yTn 3apakeHus
pacTenuii puTOonaTOreHHBIMU TPUOAMH, COOCTBEHHBIC 3AIIUTHBIC CUCTEMBI PACTEHUNH. MUKOTOKCHHBI U POJTh
(GYHTUIIUIOB B COXPAaHEHUU CEIbCKOXO3AWCTBEHHOM MpoAyKIMHU. KOHTaKTHBIE U CUCTEMHbIE (DYHTHUIIN[IBL,
MPUMEPHI TTOTyYEHUsI, MPEUMYIIECTBA U HEAOCTATKU. J{uTHoKkapOamMaTsl, STUIMEPKYpXIopua. MHTruOUTOpHI
CyKIMHataeruaporeHasbl. PazpaboTka HOBOM Tpymnmbl (YHTHIKMIOB HA OCHOBE CTPOOMIIypHHA, MOJIy4YEeHUE
a30KCHCTpOOMHA. 3aMmeleHHble OeH3uMuaa3onbl. BemiectBa, Hapymaiommue OHOCHHTE3 CTEpOMIOB,
BXOJISIIIMX B cOCcTaB MeMmOpaH rpuboB. Tpuamumenon u TepOMHaQuH, CHHTE3 U MEXaHU3M (DYHTHUITUIHOMN
AKTUBHOCTH HMHTUOWTOPOB  00pa3oBaHUS JPrOCTEPUHA, TOKCHYHOCTh 3aMEIICHHBIX  TPHUA30JI0B.
[TpoTuBOrpNOKOBHIE IPEMIAPATHl B MEIULIUHE.

Paznen 2. IHCekTOaKapuLIU/Ibl U UX aHAJIOTH.

2.1. WHcekToakapuIuAbl W  TOKCHUKAHThl  HapyIIAIOIIME€  HEHPOXUMHUYECKUE  IMPOLECCHI.
Xnopoprannueckue nHcektuuuael — JIJIT m ero aHamoru, rekcaxijiopaH, HpOAYKThbl peakuuu Jluiabca-
Anpaepa ¢ ydacTUeM MEPXJOPUUKIONEHTAAHeHa. OKOJIOIMYECKHe  TOCIEACTBUS  MPUMEHEHHS
MEPCUCTEHTHBIX XJIOPOPraHUYECKUX TpernaparoB. [IUpeTpUHbI U MHPETPOUABI, MEXaHU3M HHCEKTHIIUTHON
AaKTUBHOCTH, OMOpAaLMOHANIbHBIN MOIX0] K MOAU(PUKALUN CTPYKTYPbl MUPETPUHOB U CHUHTE3 MEPMETPHUHA,
nenpTaMeTpuHa u  (eHBasepara. MexaHU3M OHOJIOTHYECKOW aKTUBHOCTH U CIIOCOOBI IOJIyYSHHS
HEOHUKOTHHOMI0B. Docopopranrueckre HHCEKTUIUABI U OTPABISIONINE BEIIECTBA, MEXAHU3M JeHCTBUS,
TokcHYHOCTh. @Dopmyna Illpagepa. CmocoObl TONyYeHUST HWCXOMHBIX NPOAYKTOB JUIS TOTYYCHHS
dbochopopranndeckux HHCEKTUIUIOB. CuHTE3 THOHDOChaTOB. [IponsBoaHbie MTUTHOGOCHOPHON KUCIIOTHI,
xyopodoc u quxiopoc. AHTHIOTHBIE KOMIIO3HUIIMH TSI aHTUXOJTHHICTEPA3HBIX SI0B.

2.2 buopanuoHalIbHbIE HWHCEKTOakapuluabl. [Ipemaparsl, Hapymarolmue pa3BUTUE HACEKOMBIX,
UHTHOUTOpHI OMOCHHTE3a XWUTWUHA, AaHAJOTH IOBCHWJILHOTO TOPMOHA, OKAH30HIbI, (DEpOMOHBI.
buoTtexHonornuecky nosyyaeMble HHCEKTOAKPHUIIHIBI.

Paznen 3. TokcuKaHTBI M JIeKapcTBa, HapylIalollde TeueHHe OMOIHEPreTHYECKUX IPOIECCOB.
[Icuxoxumuyeckre JeKapCTBEHHbIE MTpenapaThl.

3.1. OOmas cxema KaTaOOJMYECKUX MPEBpAILECHUI YIJIEBOJOB, JHWUIHUJIOB M aMHHOKHUCIOT,
oOpazoBaHue mHUpyBara, aneTuikodepMeHTa A, BKIIOYeHHE ero B IukiI Kpebca W OKHCIUTETHLHOE
dochopmrpoBanre B MUTOXOHIPHUSIX

3.2. Hruburopsl KaTabOIMYECKHX MPOLECCOB: alKUIATOPhI, MPOU3BOJHBIE TSKEIbIX METAJJIOB,
MPOU3BOHBIC (TOPYKCYCHON KUCIOTHI U IHAHHUIBL. 2 XJIOPITHIAMUHBI U -CYIb(UIbI, CHHTE3 U MEXaHU3M
OMOJOTHYeCKOH aKTUBHOCTH. I[IpoTHBOpakoBbIE CpelCcTBa Ha OCHOBE 2 XJIOPITWIAMHUHOB U JApyrue
IIUTOCTATUKH.
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3.3. Hapymenue metrabonnyeckux MpoleccoB aHTUBUTaMMHAaMU. Kiaccudukanys aHTUBUTAMUHOB.
Pounp TerparunpodonareBoit KUCIOTH U ee aHTaroHucThl. CynbdamMuiHble aHTHOAKTepUaIbHbIE MpenapaThl.
[Mupunypon B kauecTBe aHTaroHucra NAD-3aBHCHMBIX ()EPMEHTOB, HapylleHHE (YHKIMOHUPOBAHUS
nupugokcanbpochar3aBUCUMbIX  (EPMEHTOB  TUApa3HJaMd W MPOU3BOAHBIMU  HUPUMHUIUHA.
AHTHUKOAryJIsiHTHasT U TeMOpparuyeckas akTUBHOCTb CTPYKTYPHBIX aHajioroB BuTamuHa K, cuHTe3 u
NPUMEHEHHE TMPOU3BOAHBIX 4-THApPOKCHMKyMapuHa u 1,3-MHOaHAMOHA B KayecTBE 300LMIOB U
JIEKaPCTBEHHBIX CPEJICTB.

3.4 llenTpanpHas U nepudepuyueckas HepBHas CUCTEMa, HEHPOMBIIICUHAs Tepeada, coMaTudeckas
U BEreTaTWBHas HepBHas cuctembl. Kiaccudukanus cpeicTB BO3JEHCTBHA Ha LEHTPAJIbHYIO HEPBHYIO
cucremy. HeiipoMeauaropel W penenTopbl HEHTPAIbHOW U TMepuU(epruuecKoil HEPBHOM CHUCTEMBI.
Hapymenne Oananca neiipomenuatopoB B I[HC B kadecTtBe ocHOBBI micuxoxumuu. JlobamuH wu
HNapKUHCOHU3M

3.5. XONMHAPTUYECKUM CHHANC. ATOHHUCTHI M AHTAarOHUCTHI alETWIXOJWHA, XOJWHACTEepasa.
Wuruburops! xonuHacrepasbl. CTpoeHue HelipoHa Bo30yKACHUs, Tiepeiada HEPBHOT'O UMITYJIbCA TIO aKCOHY,
CUHanTHYeckoe okoHuaHue. OOpa3oBaHHME MEXKMEMOpPAaHHOTO MOTEHIMAjda W TPaJUeHTa KOHLEHTpaLun
MOHOB HaTpusi u Kamus, Na+, K+ AT®-aza. Hapymenue pabGoTsl HaTpueBOro (CakCUTOKCHH, OaTpaxo-
TOKCHH) M KaJHeBOrO0 KaHAJIOB, CEpJCYHbIC TIUKO3UIbL. DK30IUTO3 AaleTUIXOJIMHA U ero OJOKHUPOBKa
OOTYJIOTOKCMHOM, OOTOKC B MeAMLMHE. ATOHHCTBI W aHTaroOHMUCTHl aneTunxonmuHa B M- u  N-
XOJIMHOpELENTOpax, OpraHu3alus XOJMHOPEIENTOPOB B JBUTATENbHBIX KOHIEBBIX IUIACTUHAX (TEOpHs
XpomoBa-bopucosa), TOKCHYHOCTh MPOU3BOJHBIX KAPOAMUHOBOM KHCIOTHI U YETBEPTUYHBIX aMMOHHMMHBIX
coemMHEHUH. X0JMMHACTEPa3a, 00paTUMOE M HEOOpaTUMOE MHTHOMPOBAHUE XOJIMHICTEPA3HI.

3.6. TAMK-spruueckuii cuHarc, JIeKapCTBEHHBIE CPEJICTBA CEAATUBHOIO U CHOTBOPHOI'O JNEHCTBHUSL.
['unepnonspuszanuss MemMOpaHbl HEWpOHa Kak MeEXaHHM3M OJIOKMPOBKHM curHana Bo3OyxaeHus. TokcuH
cTonOHsKa. benku mocrcuHanTu4eckoil MeMOpaHbl cuHarica TopMokeHus. Kommieke peunentopo I'”AMK-
spruueckoro cuHanca. buocuHTe3 u Ouogerpamamus ['AMK, BampmpoeBas Kuciaotra. ATOHHCTBI |
antaroHuctsl AMK B kauecTBe JeKapCTBEHHBIX CpeacTB. JIMranabl mMypHHOBOTO perentopa (kodeuH,
nudeHTonH W OapOuTypaThl), CHHTE3 OapOWTypaTOB H CIEKTp OHOJIOTMYECKOW aKTUBHOCTH.
OH/03EMMHOBBIN perenTop, CHHTE3 U (PapMaKoJIOrHUECcKasi aKTUBHOCTh O€H30/IMa3eMMHOB. XJIOPHBII KaHal,
ero OJIOKHpPOBKA AUCYIb(OTETpa3aajaMaHTaHOM, 3aMEIICHHBIMHA CUJIaTPaHAMHM, OMIIMKINISCKUMHA dPupamMmu
U JIpYTUMH IUKIMYECKUMH coequHeHusMu. Ponb docdommdcrepassr B pabore ["AMK-3pruueckoro
CUHArca.

3.7. I'uctaMuH M aHTUTMCTaMUHHBIE Mpenaparbl. MenuaTtopHas U rOpMOHaJIbHAs POJIb TMCTaMHUHA.
Amnepruyeckue peakuuu. THUNBl TUCTAMUHOBBIX PELENTOPOB, BEIIECTBA C AaHTHAIEPTUYECKOM
AKTUBHOCTBIO CPEIM CTEPOUJOB M AHTAarOHUCTOB THUCTaMuHA. J[MMeapon, XJOpHUpaMHH, LHUHEPHU3UH,
KJIapUTHH, PoNlb rucTamMHHA B PEryJsiIUU CEKPETOPHON aKTUBHOCTH kenyaka. CTpaTerus MOUCKa CpPe/ICTB
JUIsL JIEYEHUs S3BBl JKENyJlKa CPElIM aHTaroHUCTOB rucramuHa B H2-penentopax. CuHTE3 IUMETHIUHA.
Panutuaun u pamoTuuH.

3.8 Appenspruueckuii cusanc. HelpocTuMynsaTOppl UM KOHBYJBCAHTBL. ATOHHUCTBI H
aapeHoOokaTtopsl. [IpupoaHble U CUHTETHYECKHE CTPYKTYPHBIE aHAJIOTH aJpeHaIMHAa M HOpaJpeHaluHa,
MEXaHHU3M OHOJIOTHYECKON AaKTUBHOCTU. 2-AMUHOAIKHI3aMEIICHHbIE OCH30Mbl, ()EeHAMUH, SKCTa3H,
a¢enpuH u kKaTuHOH. COBpEMEHHBIE COCYIOCYKUBAIOLINE CpeAcTBa, HAPTUPHUH, KCUMeNuH. beTa-aroHuCTHI,
TepOyTainH, KIeHOyTepos. bera-010kaTopsl MPOMAHOIION, AaTEHOOM.

3.9 Jlakpumartopbl, aaroreHbl M MECTHbIE€ aHECTETHKU. [IpOoTHMBOBOCHAIUTENBHBIE MpENapaThl.
MexaHu3M TeHepupoBaHHUs OO0JIEBOTO OIIYLICHHS, CEHCOPHBIE HEHPOHBI M MX HEHPOMEIU-aToOpbl, POJb
MPOCTarjJaHAMHOB M cocyaucTbie 3¢ ¢eKThl. 3aBHUCHUMOCTh aKTHMBHOCTH OT CTPOEHHUS Cpeld BEeIlecTB
pazapaxaroniero AeucTBus. Xi1opueTopeHoH U Apyrue rajJoreHupoBaHHbIe KapOOHMIbHBIE COSAUHEHHUS, 2-
xjopoeH3umuAeHMaIoHoAuHUTpIII. Kancautima, Mopdoyma mMemiaproHoBOM KUCIOThL. HelponumnuHsl,
BaHWIWJIAMHUJ OJEMHOBON KHUCJIOTBI M ATaHOJIAMMJ apaxUIOHOBOM KHCIOTHI. ACHHMpHUH, MapaneTamoi,
nukiodenak, wHaoMeranuH. CenektuBHble Onokaropsl 1[OI'-2: memekokcu6, Humecynua. Hapymenue
OMOCHHTE3a MPOCTATJaHIMHOB U JPYTUX MPOAYKTOB MPEBPALICHUS apaXUJOHOBON KHCIOThL. AHTarOHUCTBI
HEHpOMEeMaTOPOB CEHCOPHBIX HEMPOHOB — KOKauH, OCH30KaWH, HOBOKAWH, JMJOKAWH U JPyrue MECTHbIE
AQHECTETHUKH.

3.10 BayTpuBEeHHBIC aHECTETUKH W OMHATHBIC HAPKOTUKH. MopduH, nuaneTuaMopPuH U KOJEHH,
CHEKTp OMOJIOTMYECKON aKTMBHOCTH U MOUCK CTPYKTYPHBIX aHAJIOTOB, JUIIEHHBIX HEJOCTAaTKOB MOp(UHA.
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[lyta ycnokHEHUST W YHPOIICHHS CTPYKTYphl MOpQpUHA, AaHTArOHUCTHI MOp(UHA U MPUMEHEHHE UX B
KayecTBe JIEKaPCTBEHHBIX cpeacTB. MeranoH, ¢pentanmwi. Tpamanon u keramMmuH. MexaHu3M NMPUBBIKAHUS U
pa3BuUTHs OOJIE3HEHHOT'O MPUCTPACTHs K HapkoTHKam. I[IpeBparienue MoppuHa B anoMopuH, Apyrue
BEIIECTBA C IMETUYECKOI aKTUBHOCTHIO. DHKEePaIUHbI, SHAOP(GUHBI, TUHOP(GUHBI U APYTrUe HEHPONENnTHIbI,
MOWCK TETTHIHBIX aHAJIOTOB dHKE(AITHHA.

3.11 AHTUIICUXOTUYECKHE U NICUXOTHYECKUE cpeAcTBa. HeliponenTuku, TpaHKBUIM3ATOPBI U IPYyTHE
CpeICTBa JUIsl JICUEHUsSI MICUX030B. AMUHA3UH U Tajonepuaon. [lcuxotnueckuii 3PeKT CUHTETUYECKUX U
AJKAJIOUJIHBIX AaHTAarOHUCTOB W AaroHUCTOB aleTWIXoiauHa B M xonuHopeuentopax HerponoB [[HC.
AMUHO3QUPBI OeH3UIT0BON KUCTOTHI. DEHIUKINANH B KaUeCTBE JIEKAPCTBEHHOTO CPEACTBA U HAPKOTHKA.

4. O0beM y4eOHOH THCHHUILINHBI.

. O0beM THCHMILINHBI
Buna yueOHoii padoThI 3F Axax 1. | Actp. W,

OO0masi Tpy10€eMKOCTh 1M CHUTITHHBI 8 288 216
KonTakTHasi padoTa — ayIMTOPHbIE 3aHATHS: 4 144 108
Jlexmun 0,89 32 24
JlabopaTopubie paboThI 2,22 80 60
8 MoMm yucie 8 hopme npaKmuyeckol n0020Mmo6KuU 2,22 80 60
[TpakTuueckue 3aHATHS 0,89 32 24
8 MoMm yucie 8 hopme npaKmuyeckol n0020Mmo6KuU 0,89 32 24
CamocrosiTesbHasi padoTa 3 108 81
CamMOCTOSITETbHOE U3YUYEHUE PA3JIeNIOB TUCIIUIIIIUHBI 3 108 81
Bua koHTpoJs:
JK3aMeH 1 36 27
KonrtakTHas paboTa — mpoMe)XKyTOUHAas aTTECTAIHS 1 0,4 0,3
[ToaroroBka K 3K3aMeHy. 35,6 26,7
Bua uTOroBoro KOHTpoJIsi: IK3aMeH

AHHOTaNUs padoyeil NPOrpaMmMbl JUCUUIIIMHBI
«X¥MHS ¥ TEXHOJIOTHS BellecTB apManeBTHYeCKOr0 Ha3HAYEHHUD)

1. Heap aucuumiuHbl — GOPMUPOBAHHE Yy OOYYAIOIMIMXCS CUCTEMATU3MPOBAHHBIX 3HAHUU O
METOJIaX CUHTE3a, TEXHOJOTHSIX MPOU3BOJICTBA, MEXaHU3MaX JEHCTBUS U 00J1aCTIX MPUMEHEHUS Pa3TUYHbIX
KJIACCOB OMOJIOTHYECKU aKTUBHBIX BEIIECTB.

2. B pe3yabTrare u3ydyeHUus JUCHHUILIHHBI 00yYAIOIIUICA T0JIKEH:

Obaaoams CeNyOMUMA KOMIETCHIIMSIMA U WHIUKATOPAMH UX JOCTUKCHUS:

YK-1.1; T1K-2.2; TIK-5.1; TIK-5.5.

3namu:

— O6nacTu npuMeHeHus BelecTB (hapMalieBTHIeCKOro Ha3HAYEHUS;

— Meroapl cuHTe3a U OCOOEHHOCTH TEXHOJIOTMH TPOM3BOJCTBA pPACCMATPUBAEMBIX B paMKax
JTUCITUTIIMHBI KJIACCOB BEIIECTB (hapMarleBTHUECKOr0 Ha3HAYCHHS;

Ymems:

— AHanmM3WpoBaTh Pa3TUYHBIE METOJBI CHHTE3a BEHIECTB (DapMaleBTUYECKOTO Ha3HAYCHUS H
BbIOMpaTh HauOoyiee ONTHMAJbHBIE MOAXOAbI C TOYKH 3PEHHMS] BO3MOXKHOCTH HUX pealu3alud Ha
MIPOU3BO/ICTBE;

Braoemy:

— Meronamu cuHTE3a paccMaTpUBaeMbIX B paMKaxX IMCHUIUIMHBI BEIIECTB (papManeBTHYECKOTO
HA3HAYCHMUS;

— HaBblkamMu SKCHepUMEHTATBHOW pPabOTHl B 00JIACTM CHHTE3a BEIIECTB (PapMareBTUYECKOTO
HA3HAYCHMSI.

3. Kpartkoe coaep:xaHue TUCHMILIIHHBI

1. Beeoenue. llenp w 3amauu JAUCHUIUIMHBL B TOATOTOBKE OakamaBpOB JUIsl XHUMHKO-
(dapManeBTUYECKON U KOCMETUYECKOM MPpOMBIIIIeHHOCTU. TpeboBaHus, NpeabsBlIIeMble K MPOU3BOJICTBAM
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CyOCTaHIIMI JIEKapCTBEHHBIX CPEACTB M BCIOMOTATEIbHBIX MAaTEPUAIOB, MCIOIB3YEMbIX B XHMHKO-
(dbapmareBTUIeCKOl U KOCMETHYECKOM MPOMBIIIJIEHHOCTH.

2. Ilpoueccvr  oxucnenusa. OOm@As XapaKTEPUCTHKA  OKUCIUTENEH, TPUMEHIEMBIX B
TEXHOJIOTUYECKUX IPOLECCaxX OKHCICHMsA. TEeXHOJOrHMsl OKUCIEHHUS IO HACBIIEHHOMY aToOMy yIriepoja B
annpaTHaecKoM psiny. ['OMOTeHHBIH U TeTepOreHHbIN KaTaIuTUYeCKU poIiecc.

TexHOMOTHsI OKHCIICHHUS COCIMHEHUH apomaTudeckoro psga. OxucieHne OOKOBOW —Iienu
ankunoen3onoB. [lomydeHne apomMaTH4YecKHX ajibJeruaoB M KapOOHOBBIX KHCIOT. OKHCIEHHE aroma
yriepoja LUKJIa.

[Tonyyenue ruapokcucoenuHeHuid. CpaBHUTENbHAs XAPaKTEPUCTHKA  PA3IMYHBIX  METOJOB
NOJIy4YEHHUs IIUKIOTeKCaHOHa U (peHoa.

KoHTponb mpoLeccOB OKUCIEHUS U aHAJIW3 KOHEYHBIX HPOAYKTOB. Mepsl 0€30MacHOCTH H
HKOJIOTMUYECKHE BOIPOCHI IIPU OpraHU3aluy MPOLECCOB OKUCIIECHNUS.

3. IIpoueccovt konoencayuu. Peakiiym KOHICHCAIMA apOMATHYECKUX COSMHEHHH, HE TPUBOIAIINE K
00pa30BaHUIO HOBBIX LUKJIOB. KoHaeHcanus ¢ anupaTHyecKUMH albJeTHAAMU M KETOHAMU. TeXHOJIOTHs
OKCHUMETWJINPOBaHUs, JUApHWIMETaHOB. Peakuus xmop- u 6pomMerminpoBanus. KonaeHcanus co cnuprami,
onepuHAMU M OKCHIOM »TuieHa. KapOokcuiupoBanue apomaTuueckux coeauHeHuil. Peakuus KonbOe-
HImunra.

DopMUIIIPOBAHUE APOMATHUYECKUX COCIUHEHUN.

Peakuum KoHAEHcalMM B NPUCYTCTBHM XJOpPHUCTOro amoMuHus. OONacTH NpPUMEHEHHsS 3TOro
npouecca. 3oMepuszanus npy alkuiIMpoBaHUHU.

AnmnupoBanue nmo Opunento-Kpadrcy. Texnonoruss nmpousBoaHbIX anerodpeHoHa u 0eH3odeHoHa,
NPOM3BOJIHBIX OEH30MIOCH30MHON KUCIOTHL. [IprMeHeHHe TpPOM3BOAHBIX AaleTopeHOHa B KauecTBe
nymucThix Bemects. [leperpynnuposka @puca.

Konnencanuu, npuBoasimye K 00pa3oBaHUIO HOBBIX LIUKJIOB.

Konnencanun ¢ o6pa3oBaHHEM IeTEPOLMKINYECKUX cucTeM. [losyueHne nupas3onos, MUPa30JIMHOB,
NUPA30JIOHOB, TMUPHIUHOB, XWHOJMHOB, W30XWHOJIMHOB, HHJOJOB, OEH30THA30JI0B, KyMapHHOB. Poib
reTepOLMKIMYECKUX COEAMHEHUH B (DapMaleBTHUECKON XUMHUH.

4. N-, O- u S-ankunupoganue. 1lenb BBEACHUS ANKWIBHOW T'PYIIBI B @MHHBI, CIIUPTHI ¥ ()EHOJBI.
ANKWINPYIOIIKE areHThl, UCIOJIb3yEMbIE B TEXHOJIOTUH MPOAYKTOB TOHKOI'O OPraHN4YECKOT0 CHUHTE3a.

TexHoNOrMA aJIKWIMPOBAHHMS AaMUHOB. AJIKWIMPOBAHHE CIUPTAMH, MPOCTHIMH 3dupamu u
QIKWITAJIOTeHUaMU.  AJIKMIIMPOBaHHME C  MCIOJIb30BAaHMEM OKCHAA ATHUJIEHAa. TexHoJoruuyeckue
0COOEHHOCTH OpraHu3aluu TmpoueccoB. KOHTponb MpH NPOBEJCHUM TPOLECCOB  AJIKHUIMPOBAHUSL.
Paznenenune cmecu ankuinaMuHOB. MeToabl MIAEHTU(UKALMKM ANKWJIAMUHOB. TEXHOJOTUS YETBEPTHUYHBIX
aMMOHHUHHBIX coneii. OOmacTd TpPUMEHEHHs YETBEPTHYHBIX AaMMOHHMHMHBIX coneil. Karuonnsle
IIOBEPXHOCTHO-aKTUBHBIE BELLIECTBA.

AJNKWIMpOBaHUE CIHUPTOB U (eHONOB. TexHomorus mpocThix 3¢upoB. [lodydeHne MeTHIIOBBIX U
STUNOBBIX 3(pupoB ¢eHonoB. I[Ipumenenne >GupoB (EHOTOB B KadeCTBE YIIMCTHIX BEIIECTB U
JIEKaPCTBEHHBIX CPEJICTB.

KapOokcumernnupoBanue cnuptoB U (¢eHosnoB. IloaydeHne apuIOKCHYKCYCHBIX KHCIOT U HX
Ouonornyeckas akTUBHOCTh. [lomyueHune 3pUPOB LETIOI036I U Kpaxmana. KapOokcnMeTuienonosa,
KapOOKCHMMETUIMPOBAHHBIN Kpaxmas, T'MIPOKCUMETHUINPONMILEIIII0I03a. TeXHOIOTus 3TUX NPOLYKTOB U
UX TIpUMEHEHHEe B (apMalneBTUUYECKOH NPOMBIIUIEHHOCTH U MenunuHe. [lomydenune »¢upos
stuneHrivkonsa.  Ilomudtunenrmukonu. WX mnpumeHenne B GdapManeBTUUECKOW W KOCMETHYECKOM
IIPOMBIIIJIEHHOCTH B KAY€CTBE HEMOHOT'€HHBIX [TOBEPXHOCTHO-AKTUBHBIX BEILIECTB.

AnkunupoBanue THO(eHo0B. [lonydyeHne apuiITHOYKCYCHBIX KUCIIOT.

Mepbl  IpeNOCTOPOKHOCTH M JKOJIOTMYECKME  acCHeKTbl IpU  OpraHu3alid  [POLECCOB
aKuIupoBaHusa. KOHTposb kauecTBa KOHEUHBIX IPOAYKTOB.

5. N-, O- u S-ayunupoeanue. llenp BBeNCHUS AIMIIBHOW TPYIIBI B aMUHBI, CIIUPTHI U (PEHOIIBL
ALMIupyronme areHThl.

AumnupoBaHUe aMHUHOB. 3allliTa aMUHOTPYIIBI C MOMOIIBIO alMiIbHOro (parmMeHta. Bpemennoe
alMJIMpoBaHue. YJalleHHe alMJIbHOW 3aIluThl. BiMsHHE OCHOBHOCTM aMHHAa Ha BHIOOp alMIMPYIOLIETO
areHTta. TexHoJOrWs mnapaneraMmojia M €ro asajoroB. TexHosorus cynbdoHmiamunoB. [Ipumenenue
IPOM3BOJIHBIX NM-aMUHO(QEHOA U CYJIb()OHUIAMHIHBIX IIPENAPATOB B MEAUIIMHCKUX LIENISIX.

O- u S-atmnuposanue. [Tonydenue cnoxxHbx 3GupoB GpeHona.

159



6. Ilpoyeccol cuopamayuu, oecuopamayuu u 3mepuduxayuu. ['Mapoan3 XJIOPIPOU3BOAHBIX U
HIEJIOYHOE IETUIPOXJIOpUpOBaHue B anudaTuieckoM psiay. ['uapaTamnus u qeruaparanus.

Orepudukanusa. OOImue BONPOCH TEXHOJIOTHU CIOKHBIX 3(UPOB KapOOHOBBIX KHCIOT. TexHomorus
CHHTETUYECKHX XHUpOB. [lomydyeHne u npumeHeHue >(UPOB YroJbHOW, a30THOM U (HOCHOPHONU KHCIIOT.
CrnoxxHble 2(QUPHl YKCYCHOM KHCIOTHI, KaK JYIIMCTBIE BEIIECTBA, WX NPUMEHEHHWE B THIIEBON U
KOCMETHYECKON MPOMBIIUIEHHOCTH. [loydeHue cioxHbIX 3(QUpPOB U aMUJIOB apOMaTUYECKUX KapOOHOBBIX
KHUCTIOT U UX MIPUMEHEHHE B (hapMalleBTHUECKON POMBIIUICHHOCTH.

7. [luazomupoeanue u npespawienus o0uazocoeouHenHuil. TEXHOIOTHUS IUA30TUPOBAHMUS.
Junazotupyromuye areHThl. BiusHHE OCHOBHOCTH apoOMaTHYeCKOro aMHHAa Ha BBIOOp JUA30THPYIOIIETO
areHra. MexaHW3M JMa30TUPOBaHUA. TEXHOJOTHs JAMA30TUPOBAHUS AMUHOB PAa3IMYHON OCHOBHOCTH.
Ctpoenne nuazocoeanHeHuil. [IpeBpaiieHusi 1Ma30COeAMHEHM, CBSI3aHHBIE C BBIICICHUEM a30Ta. 3aMeHa
JUA30TPYIIIEI aTOMOM BOJIOPOJA, XJIOpOM, OpomoM, uonoMm, (GropoM, ruapokcurpymmnoi. OOpa3oBaHue
OMapwiIbHBIX NPOM3BOAHBIX. Peaknum auaszocoenuHeHUd Oe3  BbIAENEHUs a30Ta. TexHosorus
BOCCTaHOBJICHUS JMA30CEIUHEHUN N0 apuiruapasuHoB. Peakums azocoueranus. KoHTponb mpoieccos
TUa30THPOBaHUSA. Mephl MPEeIOCTOPOKHOCTH U SKOJIOTHUECKHE aCIIeKThI PU MPOBEICHUH TUA30THPOBAHUS.

8. Ocnoevt xumuu u mexnonocuu kKpacumesneu. OnpeneneHue TMOHATUNA "OKpallleHHOEe Teno”,
"kpacutens”, "kpacka”, "murment”, "max”. LlBeroBocnpusTuHe Tia3oM uenoBeka. CHeEKTpaJabHbBIE U
JOTIOTHUTENbHBIE 11BeTa. [lpuumHbl M30uparenbHOro moruomeHus cBera. OCHOBBI TEOPHH LIBETHOCTH
OpraHuveckux coenuHeHuil. [loHsTHE O XpOMOGDOPHOI CHCTEME KpacHTEIIsl.

Knaccudukanmss w HOMEHKIaTypa KpacuTener. Xumudeckas kiaccudukanus. TexHudeckas
knaccudukanusa. Kiacchl kpacuTeneld MO TEXHUYECKOW KiIacCH(PHUKAIMU: KHUCIOTHBIE, OCHOBHEIE,
IPOTpaBHbIE, NpPSMbIC, AKTUBHbIE, KyOOBbBIE, AHMCIEPCHBIC, PACTBOPHMBIE B OpPraHUYECKHX Cpelax,
MUTMEHTHI, TaKW, KOMIIOHEHTBI JUISI OKUCITUTEILHOTO KPAIICHHSI.

OcHOBHBIE KJIaCChl KpacWUTENeH, WCIOoNb3yeMble B (apMareBTUYECKOH M KOCMETHYECKON
MPOMBINIICHHOCTH, METOABl WX TMOJXYYeHHS W  KOJOPUCTHUYECKHE CBOHCTBA. [loTMMETHHOBEIE,
apUJIMETaHOBbIE, AHTPAXWHOHOBHIE, apPHJIAMHUHOBBIE, Aa30METHHOBbIE  KpPAaCUTENH, Aa30KpacHUTENH,
WHIWTOUIHBIE KpacuTeNu. BeimyckHbie (OpMBI OpraHMYecKUX KpacuTened M murMeHToB. Kpacurenu u
Kpacsimue cocTaBbl sl Bosioc. OCHOBHBIE MOKa3aTeln KauecTBa KpacuTened uid (apMaleBTUYECKOW U
KOCMETHYECKON MPOMBIIIUICHHOCTH U METOJIbI UX KOHTPOJIS.

9. 3axnwyenue. OCHOBHBIC TEHIICHIIMU PA3BUTHUSI TEXHOJOTHH JIEKAPCTBEHHBIX CYOCTAaHIUN H
BCIIOMOTATENbHBIX BEIIECTB A1 (PapMaIeBTUYECKOW MPOMBIIIIEHHOCTH U KOMIIOHEHTOB KOCMETHYECKUX
CPEICTB.

4. O0beM y4eOHOH THCHHUILINHBI.

.« O0BbeM TUCHHUIITTHHBI
Buna yueOHoii padoThI 3E Axaz u. | Actp. W,

OO0masi Tpy10€eMKOCTh 1M CHUTITHHBI 8 288 216
KonTakTHasi padoTa — ayIMTOPHbIE 3AHATHS: 4 144 108
Jlexun 0,89 32 24
JlabopaTopnbie pabOThI 2,22 80 60
8 MOM Uucje 8 (hopme NPaKxmuieckol no020moeKu 2,22 80 60
IIpakTuueckue 3aHATHS 0,89 32 24
8 moMm yucie 8 hopme npaKmuyeckol n0020Mmo6KuU 0,89 32 24
CamocrosiTesbHasi padoTa 3 108 81
CamMOCTOSITETbHOE U3YUYEHUE PA3/ICNIOB TUCIIUIIIINHBI 3 108 81
Bua konTpoJs:
JK3aMeH 1 36 27
KonTakTHas paboTa — mpoMeXyTOYHAast aTTECTaIHs 1 0,4 0,3
[ToaroroBka K 3K3aMeHy. 35,6 26,7
Buja uToroBoro KOHTpoJIs: IK3aMeH
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AHHOTaNUA padoyell MPOrpaMMbl JUCHUIJIMHBI
«XHMHSA ¥ TEXHOJOTUA NCHX0AKTHBHBIX BelIeCTB»

1. Heap aucHumIuMHbI — (GOPMHUpPOBAHHUE Yy OOYUYAIOMIMXCS CHUCTEMATH3UPOBAHHBIX 3HAHUN O
METOJIaX CHHTE3a, TEXHOJIOTHIX MPOU3BOJICTBA, MEXaHU3MAaX JIEHCTBUS U 00JIACTSIX MPUMEHEHHS Pa3ITUIHBIX
KJIACCOB OMOJIOTMYECKH aKTUBHBIX BEIISCTB, 00J1a4al0IUX IICUX0aKTHBHLEIMU CBOMCTBAMU

2. B pe3yabTare u3ydeHHsl AUCHHUILVIMHBI O0y4yaloumiicss 1o mnporpamMMe OakajlaBpuara
JOJI3KEH

Obnadams CIeTyIOUTUMA KOMITCTCHITUSIMU

VK-1.1, IIK-2.2, TIK-5.1, T1K-5.5;

Buame:

— OO0sacti TpPUMEHEHHs OWOJNOTUYECKU AaKTUBHBIX BEIIECTB, OONAAIONIMX TCUXOAKTUBHBIMHU
CBOMCTBaMH

— MeTonpl cHHTE3a W OCOOCHHOCTH TEXHOJIOTMHM IPOM3BOJCTBA pPACCMAaTPUBAEMBIX B paMKax
JUCIIUILINHEI OMOJIOTHYCCKY aKTUBHEIX BEIECTB, 00aJal0IINX IICHX0AKTUBHBEIMU CBOMCTBAMY;

Ymemo:

— AHanu3upoBaTh pa3’IMYHbIE METOJIBI CHHTE3a OMOJOTHMYECKH aKTHBHBIX BEIIECTB, 00JaNaromInx
MICUXOAKTUBHBIMA CBOWCTBAMH ¥ BBIOMpaTh HanOoJiee ONTHUMAJIbHBIC TMOIXOABI C TOYKH 3PECHHS
BO3MO>KHOCTH UX peajn3allii Ha IPOU3BOJICTBE;

Bnaoemn:

— 3HaHUSAMH 00 OCHOBHBIX METOJIaX CHHTE3a pacCMaTpUBAaGMbIX B paMKax JUCIUTUIHHBI
OMOJIOTMYECKH aKTUBHBIX BEILECTB, 00J1aJal0IUX IICUX0aKTUBHBIMH CBOMCTBAMU;

— HaBbikamMu SKCTIEpUMEHTAIBHONH pabOThl B 00JIACTH CHHTE3a OMOJIOTMYECKH aKTHUBHBIX BEIIECTB,
00J1a1af0IIUX IICUX0AKTUBHBIMHM CBOMCTBAMU,

3 Kparkoe coaepskanue M CHUILIHHBI.

1. Beedenue. llenp u 3amayv  AWCIUIUIMHBL B TIOATOTOBKE OakaliaBpOB [UJII XHUMHKO-
(dbapMaIeBTUYECKOM MPOMBIIINIEHHOCTH U aHAJIN3a ICUXO0AKTUBHBIX CYOCTaHITUH.

2. Ilpoyeccet  okucnenusa. OOmAs  XapaKTEPUCTUKA  OKUCIUTENICH, TNPUMEHSIEMBIX B
TEXHOJIOTHYECKUX MpOoLeccax OKUCIEHHUS. TEeXHOJIOrusi OKUCIEHHUS MO HACBIIIEHHOMY aTOMYy YIJIepojaa B
anrdaTudecKoM psay. [ OMOTeHHBIN U TeTEPOTeHHBIN KaTATUTHYECKUHN TIPOIIecC.

TexHONOTMA OKUCIECHUS COCAMHEHUH apomarudyeckoro psnga. OxucieHue OOKOBOM —IenH
ankuinOeH3onoB. [lonydyeHue apomMaTHUecKMX aibAETHUIOB U KapOOHOBBIX KHUCIOT. OKHCIEHHE aToMa
yriiepo/ia UKiIa.

[lonydyeHne KUCIOPOACOAEpkAIIUX COEIWHEHUH psAga COUPTOB, (EHOJIOB, KapOOHUIBHBIX
coequHEepHid, KapOOHOBBIX KHCIOT M WX MPOU3BOAHBIX. CpaBHHUTENbHAS XapaKTEPUCTHKA Pa3IHMYHBIX
METOJIOB MOJTYYEHHSI 3TUX KJIACCOB COSAMHEHUH.

KoHTponb MpOIECCOB OKUCIEHHUS M aHAIM3 KOHEYHBIX MPOAYKTOB. Mepbl 0e30MacHOCTH |
9KOJIOTMYECKHE BOIPOCHI IPU OpraHU3aluy MPOIECCOB OKUCIICHHUS.

3. Ilpoyeccot konoencayuu. Peakuiny KOHACHCALIMY apOMAaTUYECKUX COCTUHEHUM, HE MPUBOISIINE K
o0Opa3oBaHHI0 HOBbIX HUKIOB. KoHaeHcanus ¢ anudarnyeckuMu anplerujaMil U KeTOHamH. TeXHOJIOTus
OKCUMETHIIMPOBAHUS TUAPHIMETaHOB. Peakius xiaop- u OpommerunupoBanus. KoHaeHcanus co ciupTamu,
oepuHAMU W OKCHUIOM dThieHa. KapOokcunmpoBaHHMe apoMmaTHUecKux coenuHeHuid. Peakmus KomwnOe-
IImunra.

DopMUTUPOBAHUE APOMATUYECKUX COCTMHEHUN.

Anumnuposanue no @punemo-Kpadrey. TexHonmoruss npou3BoIHbIX anleTopeHoHa U GeH30(eHoHa,
MPOU3BOJHBIX OeH30MI0eH30MHON KucnoThl. [leperpynmupoka ®puca. OcoOCHHOCTH MPUMEHEHHUS ITHX
METO/IOB B CHHTE3€ IICHOAKTUBHBIX BEIIECTB U TEXHOJOTHS UX MOJTYYCHUSI.

Konaencauuu, npuBojsiye K 00pa3oBaHUIO0 HOBBIX IIUKJIOB.

Konnencanuu ¢ 06pazoBaHrueM reTepOIUKINYEeCKHX cucTeM. [lomydeHne mupa3onios, MUPa30JInHOB,
MUPA30JIOHOB, MHPUINHOB, XMHOJIMHOB, H30XWHOJIMHOB, WHJIOJIOB, OEH30THA30JI0B, KyMapwHOB. Poib
TeTePOIMKINYECKUX COSAMHEHHH B (papMaIieBTUIECKON XHUMHH.
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4. N-, O- u S-ankunupoganue. 1lenb BBEACHUS ANKWIBHOW I'PYNIBI B @MHHBI, CIIUPTHI U ()EHOJBI.
AJKUTMPYIOIIME areHThl, HCTIOIb3yEeMbIE B TEXHOJIOTUU MPOAYKTOB TOHKOI'O OPraHMYECKOTr0 CHHTE3a.

TexHonorus amKUIUPOBAHUS aMUHOB. AJIKWIMPOBAHHE CIHUPTAMH, MPOCTHIMU JdUpaMu U
AIKWITAIOTeHUIaMU.  AJNIKMJIIMPOBaHME C  MCIOJb30BAaHHMEM OKCHAAa OTWIeHAa. [eXHOJOrH4ecKue
0COOEHHOCTH OpraHu3al TpoueccoB. KOHTponb MpH NPOBEJCHHM TPOLECCOB  AJIKHUIMPOBAHUSL.
Paznenenne cMecu ankuiaMuHOB. MeTo1bl HIEHTU(DUKALIUN ATKHUJIAMUHOB.

AnxunupoBanue crnupToB U (enonoB. TexHomorusi nmpocteix 3¢upoB. [lomydeHne METUIOBBIX U
STUIOBBIX 3(upoB ¢GeHosoB. [IcuXxoakTUBHBIE BEIIECTBA, B METOJIaX CHHTE3a KOTOPBIX UCHOJB3YIOTCS 3TH
MPOLIECCHI.

KapbokcumerunupoBanue cnuptoB u (eHonoB. I[lomyueHue apUIIOKCHUYKCYCHBIX KHUCIOT H
NICUXO0AKTHUBHBIE CBOMCTBA UX MPOU3BOJAHBIX. ANKUIUpoBaHUEe THO(GEHOoOoB. [lomyueHne apuiaTHOYKCYCHBIX
KHCIIOT.

Mepbl  NpesoCTOPOXKHOCTH M SKOJOTMYECKHE  acHeKThl TMPU  OpraHu3aldHd  [POLIECCOB
ankwimpoBanusi. KOHTpoIb KauecTBa KOHEYHBIX MTPOYKTOB.

5. N-, O- auunupoeanue. llenvy BBeACHUWS aIlWIBHOW TPYIIBI B aMUHBI, COUPTHl U (EHOJBI.
ALNIMpYIOIIKE areHTHI.

AuunupoBaHie aMUHOB. 3alllUTa aMUHOTPYIIBI C MOMOUIbIO alWiIbHOTO (pparmenta. Bpemennoe
AIMIMpOBaHKe. Y IajeHUe aluIbHOW 3alluThl. BIMsSHHE OCHOBHOCTH aMWHA Ha BHIOOD aIl[MIIMPYIOIIETO
arenta. TexHosorus mnapaineramojia ¥ €ro aHajnoroB. TexHosorusi cyiabpoHmIaMunoB. I[Ipumenenue
MPOU3BOIHBIX M-aMUHO(EHOMA U CYb()OHUITAMHIHBIX TIPETIapaToB B MEAUIIMHCKUX IEISIX.

O- ammmmnpoBanue. [Tonmyuenune cinoxHbIX 3pupoB deHoma.

6. Ilpoyeccol cuopamayuu, oecuopamayuu u 3mepuduxayuu. ['Mapoan3 XJIOPIPOU3BOAHBIX U
HIEJIOYHOE IETUIPOXJIOpUpOBaHue B anudaTuieckoM psiay. ['uapaTtanus u qeruaparanus.

Orepudukanusa. OOmue BONPOChl TEXHOJIOTHU CIOKHBIX 3(UPOB KapOOHOBBIX KHCIOT. TexHomorus
CUHTETHYECKHX KUPOB. [lonyuenne u npumeHenue 3pUpoB yrojbHOM, a30THON B POCHOPHOI KUCTIOT.

7. Juazomuposanue u npespauienus ouazocoeouneHuu. TeXHOJIOTUS TUA30TUPOBAHUSL.
Junazotupyromuye areHThl. BiusHHEe OCHOBHOCTH apoOMaTHYeCKOro aMHHAa Ha BBIOOP JUA30THPYIOIIETO
areHra. MexaHW3M JMa30TUPOBAaHUA. TEXHOIOTHs JAMA30TUPOBAHUS AMUHOB PAa3IMYHON OCHOBHOCTH.
Ctpoenne nuazocoeanHeHuil. [IpeBpaiieHusi 1Ma30COeAMHEHM, CBSI3aHHBIE C BBIICICHUEM a30Ta. 3aMeHa
UA30TPYIIIBEI aTOMOM BOJIOPOJA, XJIOpOM, OpomoM, momoMm, (GropoM, ruapokcurpymmoit. OOpa3oBaHue
OMapuiIbHBIX MNPOM3BOAHBIX. Peaknum auaszocoeauHeHUi Oe3  BbIAENEHUs a30Ta. TexHosorus
BOCCTAHOBJICHHSI JTUA30CEIMHEHUN [0 apuwiIrdApasuHoB. Peakius azocoderanus. KoHTponb mporieccos
TUa30THPOBaHUS. Mephl MPEeIOCTOPOKHOCTH U SKOJIOTHUECKHE aCIIEKThI PU MPOBEICHUH TUA30THPOBAHUSI.

4. O0beM y4eOHOH THCHHUILINHBI.

.« O0BbeM TUCHUIITTHHBI
Bua yueOHoii padoThI 3F Axaz u. | Actp. W,

OO0masi Tpy10€eMKOCTh 1M CHUTITHHBI 8 288 216
KonTakTHasi padoTa — ayIMTOPHbIE 3AaHATHS: 4 144 108
Jlexun 0,89 32 24
JlabopaTopnbie pabOThI 2,22 80 60
8 MOM Uucie 8 hopme NPaKxmuieckol no020moeKu 2,22 80 60
IIpakTuueckue 3aHATHS 0,89 32 24
8 moMm yucie 8 hopme npaKmuyeckol n0020Mmo6KuU 0,89 32 24
CamocrosiTesbHasi padoTa 3 108 81
CamMOCTOSITETbHOE U3YUYEHUE PA3/ICNIOB TUCIIUIIIINHBI 3 108 81
Bua konTpoJs:
JK3aMeH 1 36 27
KonTakTHas paboTa — mpoMeXyTOYHAast aTTECTaIHs 1 0,4 0,3
[ToaroroBka K 3K3aMeHy. 35,6 26,7
Buja uToroBoro KOHTpoJIs: IK3aMeH
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AHHOTaNUA padoyell MPOrpaMMbl JUCHUINJIMHBI
«OCHOBBI MPOEKTUPOBAHUSA MPOU3BOJACTB TOHKOT0 OPraHUYeCKOr0 CHHTE3a)

1. Heab aucuMmiMHbI — (QOPMHUPOBAHUE Y CTYACHTOB CHCTEMATH3HPOBAaHHBIX 3HaHUA 00
OCOOCHHOCTSIX M JTamax MPOEKTUPOBAHUS IMPOU3BOJCTB TOHKOTO OPraHMYECKOTO CHHTE3a, MOBBIIICHUE
npodeccuoHaNbHBIX KOMIETEHIINH B 00JIACTH TEXHOJIOTHH OMOJIOTMYECKH aKTUBHBIX BELIECTB.

2. B pe3yabTaTe M3y4eHUs IMCUMILIANHBI 00y4AIOIIMIACH 10JI2KEH:

Obaaoams creayomUMU KOMIETSHIIMSIMU U UHIAUKATOPAMH UX JOCTUKECHUSA:

VYK-1.1; YK-1.2; YK-2.3; VK-2.4; VK-2.5; YK-2.8; TIK-1.1; TIK-2.3; TIK-5.5; [1IK-6.1; [1K-6.2;

[1K-6.3.

3namo:

— OTnuuuTenbHBIE OCOOCHHOCTH XHMHUYECKUX MPOU3BOJCTB TOHKOTO OPraHUYECKOTO0 CHHTE3a C
TOYKH 3pEHHS] SKOHOMHUKH, OKOJIOTMM, OXpaHbl TpPyAd, KOHBIOHKTYPBHl pBIHKA M TpeOOBaHUN K
XapaKTEPUCTUKE BBIITYCKAEMOI'0 MPOIYKTa;

— OTamnbl NPOEKTUPOBAHUS XUMUYECKHUX IPOU3BOJCTB TOHKOTO OPraHMYECKOrO CHHTE3a U HX
coJiep’KaHue;

— YCTpO#CTBO U MPUHIUI pabOTHl OCHOBHOT'O TEXHOJIOTHYECKOTO 000pYyIOBaHUS, MPUMEHSIEMOTO B
TEXHOJIOTUM TOHKOTO CHHTE3a, B YACTHOCTH MPHU MPOU3BOJCTBE OMOJIOTUYECKU-AaKTUBHBIX BEIIECTB, KaK Ha
CTaJUSX MOJATOTOBKH CBHIPhS U OUMCTKU KOHEYHOTO MPOAYKTA, TaK U HA CTAIMM XUMUYECKHUX MTPEBPAICHUI;

— KPUTEPUU U METO/bl ONTUMHU3ALNHA XUMUKO-TEXHOJIOTMYECKOTO MpOoIecca.

Ymems:

— AHamu3upoBaTh aTbTEPHATHBHBIC CXEMbI TONyYEHUS OWOJIIOTUYECKU-AKTUBHBIX BEIIECTB H
BbIOHpATh ONTUMAIBHYIO CXEMY MPEBPAIICHUN ¢ TOUYKU 3pEHUS SKOHOMUKHU U KOJIOTUH;

— IlpoekTupoBaTh TEXHOJOTHYECKYIO CXEMY IIPOM3BOJCTBA OHOJIOIMYECKU-aKTUBHBIX BELIECTB
UCXO/IS U3 XUMH3Ma MTPOTEKAIOIIEro MpoIlecca;

— Pemars 3a1aun no ontuMuzanuu padboThl TEXHOJIOTUYECKUX MOIYJIEH.

Braoemy:

— MeToJaMHu TMoa0Opa M pacueTa OCHOBHOTO TEXHOJIOTHYECKOE O0OpYyIOBaHHE MJsi MPOU3BOJICTBA
OMOJOTrNYEeCKH-aKTUBHBIX BEILIECTB;

— METOJaMH U TOJXOAaMH K ONTHUMHU3AIMH PabOThl TEXHOJOTUYECKUX MOJYyJIEH B MPOU3BOJICTBAX
OMOJOTNYECKH-aKTUBHBIX BEILIECTB.

3. Kparkoe comepxkanue Q1 CHUNIHHBI

Pa3zoen 1. Xumuko-mexnonozuyeckue 0CHO8bI NPOUIBOOCHE MOHKO20 OP2AHUYECKO20 CUHMe3d U UX
ocobenHocmu.

Beenenne. Ilpeamer u MeToAsl AWCHUIUIMHBL Mecto mnpous3BojacTB bAB B xuMuueckou
MPOMBINICHHOCTH. 3aJladl M MECTO Kypca B TOATroTOoBKe OakamaBpoB. OOmias XapaKTepHCTHKA
XUMHUYECKOro mpon3BoAcTBa bAB. Xumudeckas cxema CHHTe3a Kak OCHOBa pa3pabOTKu TexHosjoruu bAB.
TexXHOIOrHYECKUIl perfaMeHT XMMUKO-TEXHOJIOTHYECKOro MpOHM3BOJACTBa. Pa3paboTka MpUHIMNHAIBHOM
TEXHOJIOTHYECKOW  cXembl. [HMOKoCcTh (TepecTpanBaeMOCTh) KakK HE0OXoauMas  XapaKTepUCTHKa
MaJOTOHHAKHOTO XMMUYECKOTO TPOU3BOCTBA.

Pazoen 2. Ocnosnvie pacuemvl, uepmedicu u 66100p 000pY008aHUS, BbINOIHAEMbIE NPU
NPOEKMUpOBaHUYU NPOU3IEOOCMBEA MOHKO20 OP2AHUYECKO20 CUHME3A.

OcHoBHble TpeOOBaHUS K YepTeX aM TEXHOJOrmueckux cxeMm. [IpuHIunsl BbeIOOpa MeTona
npou3BojcTBA. CHCTEMHBI MOAXOA TPU CO3JAHUH OE30TXOMHBIX MTPOU3BOACTB. OCHOBHBIE pacyer,
BBHITIOJIHSIEMBIC TIPY MTPOCKTUPOBAHUHU. MaTepuainbHbIi Oaanc. TeXHOIOTHYECKHi pacueT 000pyT0BaHMUS.
[Ipumepsr pacueroB. OCHOBHBIE pacyueT, BBINOJIHSAEMbIE NPH TPOEKTHUpoBaHMH. lIpenmnpoexTupoBaHUeE.
Br16op miomanku crpouTenbcTBa. ABTOpCKHU Han3op. [Ipoektr. CUTyallMOHHBIH W TEHEPAJIbHBIN TUIaH
XUMHUKO-TEXHOJIOTMYECKOTO Mpou3BoAcTBa. (OCHOBHBIE 3a/Jaud KOHCTPYKLHMOHHOTO WM MOHTaXXHO-
TEXHUYECKOTo MpoekThpoBaHus. OCHOBHbIE MpaBWia U TpeOOBaHMS, NPEAbSIBISIEMblE K KOMIIOHOBKE
obopymoBanus. (Cxema pacmoyIOKEHUS TEXHOJIOTHYECKOro o0opymoBaHUs (KOMIOHOBOYHBIM YEPTEXK).
BcnomorarensHoe obopymnoBanue. Beibop crmocoOoB mepemenieHus kuakodasHbix cmeceil. Beibop Tuma
MepPEeMEeNINBAIONIETr0 ycTpoiicTBa. Baxkubie st mpou3BoAcTB bBAB crmocoOsl moBoia U OTBOJA TETUIOTH B
XHMHYECKOH ammaparype.
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Pa3zoen 3. Jxonoeuueckue ocobeHnocmu npouszso0Cme MOHK020 OP2AHUYECKO20 CUHMe3d, NPOYEeCCbl
VOaneHus, YIasiueanus, Ymuiu3zayuu omxo008 u nooxo0vl K npoeKmupo8anuio SMux npoyeccos.

Oco0eHHOCTH W TpaBHUja TPAHCIOPTUPOBKU OMACHBIX BemiecTB. Cxema mpueMa, XpaHEHUs H
JIO3UPOBKH 3aCTHIBAIOIIEH KHIKOCTH, U TIOAXOBI K €€ MPOSKTUPOBaHNI0. OCOOCHHOCTH TPAHCIIOPTHPOBKHU 1
JIO3UPOBAHUS CXKIKEHHBIX Ta30B. (Cxema mpuema, XpaHEHHUs U JO3UPOBKU JIETKOBOCILJIAMEHSIOIICHCs
KUIKOCTU. Pasrpyska, xpaHeHHME W ToJladya TBEPJOTO CHIpbS B ammapaThbl. Y ajieHue, YIaBIUBaHUE M
YTHWIM3ALMSg OTXOJOB TMPOM3BOJCTBA TOHKOIO OpPraHUMYECKOro cuHTe3a. llpuHnunuanbHas cxema
nepepabOTKM W HWCIONB30BaHMUSI OTXOJOB. VYJIaBIMBaHUE M OO0E3BPEKMBAHUE OTXOJSIIUX Ta30B.
MexaHudeckass O9MCTKa CTOKOB. OUYUCTKA CTOYHBIX BOJI pereHepalmoOHHbIMA MeToAaamMu. Cxema yCTaHOBKH
JUIS1 @3€0TPOITHON OTTOHKHU JIETYYUX OPraHUYECKUX BEHIECTB U3 CTOYHBIX BOJ.

4. O0beM yueOHOM JUCHMIIJIMHBI.

Buj y4yeOHoii pa6oThI 315) 6Ler;;‘;?l‘l:nﬂ:::l;. .
O01mas TPy10eMKOCTh TUCIHHUILIHHBI 3 108 81
KonTakTHas padora — ayIMTOPHBbIE 3aHATHS: 0,89 32 24
Jlexun 0,445 16 12
[IpakTHuecKue 3aHATHUS 0,445 16 12
8 MOM Uuciie 8 (hopme nNPaKxmuieckol no020moeKu 0,445 16 12
CamocTosiTesibHasi padora 1,11 40 30
CaMocCTOsITENIbHOE U3YUYEHHE PA3AEIOB IUCHUIIIMHBI 1,11 40 30
Bua koHuTpoJis:
JK3aMeH 1 36 27
KonrtakTHas pabota — mpoMe)XKyTOUHAs aTTECTAIHS 1 0,4 0,3
IToaroroBka K SK3aMeHy. 35,6 26,7
Bua uTOroBOro KOHTpoOJIs: JK3aMeH

AHHOTauA padoyell MPOrpaMMbl JUCHHIJIMHBI
«OCHOBBI IPOEKTUPOBAHMS POU3BOACTB papManeBTUYECKUX CYOCTAHUMMA M XUMHYECKUX CPEACTB
3alUThI PACTEHUIT»

1. Heap aucHUMIuHbBI — (QOpPMHpPOBAHHE Yy CTYACHTOB CHCTEMAaTU3UPOBAHHBIX 3HAHUU 00
OCOOEHHOCTSIX M JTamax IPOCKTUPOBAHHUS IPOU3BOJACTB AKTHUBHBIX (apMalleBTUUECKUX CYOCTaHIIMH |
XUMHUYECKHX CPEACTB 3alllUThl PACTEHUH, MOBBINICHUE MPO(PECCHOHANBHBIX KOMIETCHIIUH B 00JaCcTH
TEXHOJIOTHH OMOJOIMYSCKN aKTHBHBIX BEIIESCTB

2. B pe3yabTare u3y4eHus AUCHUILIMHBI 00yYAKIIUICA TOTKEH:

Obnadams CIeTYyIONTUMA KOMITIETCHIIMSMHA U UHIANKATOPAMH MX JOCTHKCHHUS:

VK-1.1; YK-1.2; YK-2.3; YK-2.4; YK-2.5; YK-2.8; TIK-1.1; T1IK-2.3; TIK-5.5; I1K-6.1; I[1K-6.2;

I1K-6.3.

Buame:

— OTJIMYUTENIbHBIE OCOOCHHOCTH XMMHYECKHUX MTPOU3BOJICTB OPTaHUIECKUX OMOIOTUYECKH aKTHBHBIX
BEIIIECTB C TOYKHU 3PEHUS SKOHOMHUKH, SKOJIOTMH, OXPaHbl TPyAa, KOHBIOHKTYPHI PhIHKA U TPeOOBaHMI K
XapaKTEPUCTUKE BBITYCKAEMOTO MPOJIYKTA;

- 3Tambl TPOSKTUPOBAHUS XUMHUYECKUX MPOU3BOICTB aKTUBHBIX (hapMalleBTHUECKUX CyOCTaHIIMA U
XUMHUYECKHUX CPEJICTB 3alIUTHl PACTEHUH U UX COACPKAHIE,

- YCTPOWCTBO M MPHUHIIMN PabOTHI OCHOBHOTO TE€XHOJIOTMYECKOTO 00OPYIOBaHMS, TPUMEHSIEMOTO B
TEXHOJIOTUM TPOU3BOJCTBA OMOJOTUYECKH AKTUBHBIX BEIIECTB, KaK Ha CTAIUSAX TOJATOTOBKU CHIPbS M
OYHMCTKU KOHEYHOTO MPOAYKTa, TaK U HA CTAIMH XUMUYECKHUX MTPEBPAIICHUIH;

- KPUTEPHUH U METOJIbI ONTHUMH3AIUN XUMUKO-TEXHOJIOTUIECKOTO MpoIiecca.

Ymemo:

— aHATU3UPOBATH AIbTEPHATUBHBIE CXEMbI IMOTYYCHHSI aKTUBHBIX (papMalleBTUIECKUX CYOCTaHIIMA 1
XUMHUYECKUX CPEJICTB 3alIUThl PACTEHUN U BHIOMPATH ONTHUMAJIBHYIO CXEMY MPEBPAIICHUN C TOYKHA 3PCHHS
9KOHOMMKH H SKOJIOTHH;

— TPOCKTHUPOBATH TEXHOJOTHMYECKYI0 CXEMy MPOM3BOJCTBA AKTUBHBIX (hapMaleBTUUECKUX
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CyOCTaHIIMI U XUMHUYECKHUX CPEJICTB 3AIIUTHI PACTEHUN UCXOJI M3 XUMHU3Ma MPOTEKAIOIIETo IpoIiecca;
— peraTth 33a4M 10 ONTUMHU3ALUHU paObOTHl TEXHOIOTUYECKUX MOIYIIEH.

Bnaoemn:

— MeToJIaMH ToJ00pa W pacyeTa OCHOBHOTO TEXHOJIOTMYECKOE O0OPYIOBaHHE JJIs MPOW3BOJICTBA
AKTHUBHBIX (DapMaIeBTUUECKUX CYOCTAHIIMI U XUMHUYECKUX CPECTB 3aIIUTHI PACTCHHIA,

— METOJaMH U TOJXOAAMH K ONTHMHU3AIHNH PabOThl TEXHOJOTUYECKUX MOJYyJIEH B MPOU3BOJCTBAX
AKTHUBHBIX (DapMaICBTUYECCKUX CYOCTAHIIMH U XMMHUYCCKHUX CPEJICTB 3aIIUThI PACTCHHM.

3. Kpartkoe coaep:xaHue TUCHMILIIHHBI

Paszoen 1. Cywnocms u ocnoébl npou3600Cme mMoHKO20 OP2aHUYecKo20 cunmesd. IKOHOMUYecKue,
9KONI02UYEeCKUEe U MEXHON02UYecKUe 0COOEeHHOCMU NPOU3B00CME OUONI02UYECKU-AKMUBHBIX 8eujecms. Dmanbl
NPOEKMUpOB8aHUsi NPOU3800CMad.

Beenenue. IlpenMer u MeTOIBI OUCHUIUIMHBEL. MecTO TpPOW3BOACTB (papMCyOCTaHIIMN M CPEICTB
3alIUThl PACTEHUH B XMMHUYECKOW MPOMBIIIJICHHOCTH. 3a/1auydl B MECTO Kypca B TOJTOTOBKE OaKallaBpOB.
OO0mas xapakTepUCTUKA XHMHYECKOTO TMpou3BoAcTBAa bBAB. DOkoHOMHMuUeckwe, JKOJIOTHYECKHUE |
TEXHOJIOTUYECKHE OCOOEHHOCTH IPOU3BOJICTB AKTUBHBIX (PAapMaIEBTUYECKUX CYOCTaHIIMH U XMUMHUYECKUX
CPEICTB 3alllUThl PACTEHUH, JEKal[Ue B OCHOBE BHIOOpa albTEPHATHUBHBIX CXEM IOJIyUYEHHUsS IIeJIeBbIX
MPOJTYKTOB.

DxoHOMHUYECKHEe KpuTepuu 3¢ dekTuBHOCTH Tpous3BojacTBa BAB. CrpykTypa ceGecToMMOCTH B
xuMud BAB ¥ npuHOMNHAIbHBIE OTJIMYUSA B CTaThsX KaJbKYJSIIUU OT APYTUX MPOU3BOACTB. OCHOBHBIE
SKOHOMHMYECKHE PACUETHI.

Texnonornueckue kputepuu dSHGEKTUBHOCTH MPOU3ZBOJCTBA AKTUBHBIX  (PapMareBTHYECKUX
CcyOCTaHIMI 1 XUMHUUYECKHUX CPEACTB 3alUThl pACTEHUH.

DKOJOru4ecKre MpoOIeMbl U 3a7]a4d B MPOU3BOJICTBE aKTUBHBIX (hapMalleBTUUECKUX CYOCTaHIIUN U
XUMHYECKHUX CPEJICTB 3alIUThI pacTeHUIl. Bompockl perenepanuy colpbs U yTUIN3alUN OTXOJI0B.

Dranbl MIPOEKTUPOBAHUS MMPOU3BOJICTBA AKTUBHBIX (DapMaIeBTUUECKUX CYOCTAHIIUH M XUMHUYECKUX
CPEICTB 3alUThl paCTeHUH. TEXHOJOTMUYECKUM PETIaMEHT XUMUKO-TEXHOJIOTMYECKOro mpou3BoAcTBa. Ero
CTPYKTypa, U cocTaBHble yacTH. OmmcaHue Mpou3BOACTBA. [IpMHIMIIBEI pacueTa MaTepuaibHOro OamaHca
npousBoAacTtBa BAB. CocraBieHue CTPpyKTYpHOM W TNPUHIMIUAIBHOW TEXHOJOTHYECKOHM CXEMBbI
MIPOU3BOICTBA.

Pazoen 2. Ocnoswi 6olb0pa u pacuemos mexuonocuuecko2o 060py0osanus 8 npouzeoocmeax bAB .

TexHomornueckoe 00OpyIOBaHHE CTAaUil TOATOTOBKU CBIPhS M BBIJCICHUS MPOIYKTOB B
texnosoru BAB. OcoOGeHHOCTH W TpaBWiIa TPAHCIOPTHPOBKH OIACHBIX BemiecTB. Cxema mpuema,
XpaHEHUsT M JO3UPOBKH 3aCTHIBAIOMICH KHUAKOCTH, M TOIXOIbI K €€ MPOeKTHpoBaHUIO. OCOOCHHOCTH
TPAHCIIOPTUPOBKM U JIO3UPOBAHMSI CKWKEHHbIX ra3oB. (Cxema mpueMa, XpaHEHUS U JIO3UPOBKHU
JIETKOBOCIUIAMEHSIOIIENCS JKUJIKOCTH. Pasrpy3ka, XpaHeHHWE W Mojada TBEPAOro ChIpbS B ammaparbl.
Amnmapatsl 1 000pyJOBaHHME, NPUMEHAEMOE B TOHKOM OPTraHWYECKOM CHHTE3€ AJIsi TPaHCIOPTUPOBKHU
BEILECTB, CO3/JaHUs JIaBJICHUW U BaKyyMa, pa3JIeJICHUsI CUCTEM: JKUJIKOE-KUAKOE, )KUJIKOE-TBEPI0€, TBEp0e-
TBepaoe. OTauuuTenbHbIE OCOOCHHOCTH. Xpomartorpadus u JuodUIM3aNMs B TPOU3BOACTBE dapm-
cyOcTaHIuil.

TennoobmenHnoe obopyaoBanue B xumuu bAB.

OcHOBHBIE MaTepHallbl amnmnapaTroB, HCHOJb3yeMble B TexHojoruu bBAB. Xapakrepucruka u
OTJIMYUTETLHBIE OCOOCHHOCTH.

Pa3zoen 3. Peakyuonnoe obopyoosanue ¢ mexronocuu bAB

[TonGop, MpUHLMIIBI U MPUMEPHI pacueTa PEeaKIMOHHOTO OO0OpYIOBaHUS B TEXHOJIOIMHM AaKTHBHBIX
(apMmaneBTUYeCKNX CYyOCTAaHIIMM U XMMHUYECKUX CPEACTB 3aIIUTHI pacTeHHd. TeroBoii 6amaHc peakToOpoB.
Bomnpockl onTuMHU3a1KK y3J10B PEaKIIMOHHOM aIlapaTyphl.

4. O0beM y4eOHOH THCHMILINHBI.

O0beM THCHUILIHHDI
3E | Akaa. 4. | Actp. 4.
O01mas TPy10eMKOCTh TUCHUIIHHBI 3 108 81
KonTakTHas padoTa — ayIMTOPHBbIE 3aHATHS: 0,89 32 24

Buj yueOHoi padoThl
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Jlexuun 0,445 16 12
[IpakTHueckue 3aHATHS 0,445 16 12
8 MOM Uucie 8 hopme nNpaKxmuieckol no020moeKu 0,445 16 12
CamocTosiTesbHasi padora 1,11 40 30
CaMocCTOsITENIbHOE U3YUYEHHE PA3AEIOB IUCIUIIIMHbI 1,11 40 30
Bua koHTpoJs:

IK3aMeH 1 36 27
KonTtakTHas paboTa — mpoMeXyTOYHAast aTTeCTaIHs 1 0,4 0,3
IToaroroBka K sK3aMeHy. 35,6 26,7
Buj HTOroBOro KOHTpOJIsi: JK3aMeH

AHHOTaNUA padoyell MPOrpaMMbl JUCHHUIJIMHBI
«OCHOBBI NPOEKTUPOBAHUSA NMPOU3BOACTB BellecTB (hpapMaleBTHYECKOT0 HA3HAYEHHSI»

1. Heab aucuMmIMHbI — (QOPMHUPOBAHUE Y CTYACHTOB CHCTEMAaTH3MPOBAaHHBIX 3HaHUA 00
OCOOCHHOCTSIX U dTarax MpOeKTUPOBAHUS MTPOU3BOJICTB BEIIECTB (hapMaIleBTHUYECKOTO HA3HAYCHHSI.

2. B pe3yabTraTe u3ydyeHUus JUCHHUILIUHBI 00yYAIOIIUICA T0JIKEH:

Obaaoams CeNyIOMUMA KOMIETCHIIMSIMA U WHINKATOPAMH UX JOCTUKCHUS:

VYK-1.1; YK-1.2; VK-2.3; VK-2.4; VK-2.5; VK-2.8; [1K-1.1; TIK-2.3; T1K-5.5; TIK-6.1; I1K-6.2; ITK-
6.3.

3nams:

— OTiMuuTeNnbHbIE OCOOEHHOCTH XHMMHYECKHUX TIPOHW3BOJICTB BEUIECTB (apMaleBTUIECKOTO
Ha3HAYCHHs C TOUYKHU 3PEHUS IKOHOMUKH, SKOJIOTUH, OXPaHbl TPYyla, KOHBIOHKTYPHI PhIHKA U TPeOOBaHUM K
XapaKTEPUCTUKE BBIITYCKAEMOI'0 MPOIYKTa;

— DTanbl IPOSKTUPOBAHUS XUMUYECKUX MIPOU3BOJICTB U UX COJICPKAHUE;

— YCTpoiCTBO M MPUHIUI pabOThl OCHOBHOT'O TEXHOJIOIMYECKOTO 000pYyI0BaHUS, IPUMEHSEMOTO B
TEXHOJIOTUH OMOJOTUYECKH-aKTHBHBIX U BCIIOMOTATENIBHBIX BEIIECTB, KaK HAa CTAJUAX MOATOTOBKH CBHIPhS H
OUYMCTKH KOHEYHOTO MPOAYKTA, TaK ¥ Ha CTAANH XUMUYECKHUX MIPEBPaICHHIA;

Ymemy:

— AHaNTM3UPOBATh ANBTEPHATHBHBIC CXEMBI TIOTYUYEHUS BEUIECTB (DapMaIleBTUIECKOTO HA3HAYCHUS U
BbIOHMpATh ONTUMAIBHYIO CXEMY MPEBPAIICHUN ¢ TOYKU 3pEHUSI SKOHOMUKHU U KOJIOTUH;

— IIpoekTupoBaTh TEXHOJOTHYECKYIO CXEMY MPOM3BOJCTBA BEMIECTB (apMaIreBTUIECKOTO
Ha3HAYCHMs UCXOJIA U3 XMMH3Ma MPOTEKAIOLIEro Mpoliecca;

Braoemy:

— MeToAaMH Moja0opa U pacdyeTa OCHOBHOTO TEXHOJIOTHYECKOrO O0OpYyIOBaHUS JUIsl TPOU3BOJCTBA
BelIeCTB (papMaIeBTUYECKOr0 Ha3HAUEHUSI.

3. Kparkoe comepxkanue Q1 CHUNIHHBI

1. Beenmenuwe. 3agaum gucuUIUIMHBL  «OCHOBBI IPOEKTUPOBAHUS MPOM3BOACTB  BEIIECTB
dapmaiieBTUUeCKOr0 HaszHadeHus». OOIas XapakTEepUCTUKA XUMHUYECKOTO TPOHW3BOJICTBA BEIIECTB
(dapMaleBTUYECKOT0 Ha3HAUYEHUS.

2. XMMHKO-TEeXHOJOTHYeCKH I MPOLecC U XMMHKO-TEXHOJIOTHYEeCKas cucTeMa

OcHOBHBIE MOHATHUS, UCTONb3YEMbIE NPU OPTaHU3ALMHI U TPOSKTUPOBAHUU IIPOU3BOJICTBA: XUMUKO-
TEXHOJIOTHYECKUN TPOLECC, XHUMHKO-TEXHOJIOTMYECKass CTaAus, XWUMHUKO-TEXHOJIOTMYECKasi CHUCTEMa.
Knaccudukanuus XUMHUKO-TEXHOJIOTMYECKUX CTaAMi: MeXaHW4YecKue, TUAPOAMHAMUYECKUE, TEIIOBHIE,
MacCOOOMEHHBIE, XUMHYECKHEe U Ouoxumuyeckue rmpoiecchl. COBpEeMEHHBbIE TEHICHIIUU Pa3BUTHUS
XUMHUYECKHX, (apMalleBTUYECKUX U KOCMETUYECKHX MPOU3BOJCTB. DKOJIOTMYECKHE BOMPOCHl OpraHU3aI1
JIAHHBIX MPOU3BOJICTB.

Crioco0Obl OpraHu3aliyd MPOW3BOJCTBA: HENMPEPBIBHBIM M Teproaudeckuil. Mx mpemmymiectBa u
HenocTaTkd. akTopbl, BIMSIONIME Ha BbIOOp crmoco0a opraHu3aluu  mpousBozcTBa. OOmas
XapaKTepUCTUKA PEAaKTOPOB, MCIONb3YEMbIX B (hapMalleBTHUECKMX WU KOCMETHYECKHX IPOU3BOJICTBAX.
DaKTOpHI, OMPECIAIONINE BEIOOp peakTopa.
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3. OCHOBBI IPOCKTHPOBAHUS

[IpoekTupoBaHue, ero pojib U MECTO B MPOLIECCE CO3/aHUSA U PA3BUTUS HAYYHO-TEXHOJIOTUYECKOTO
MOTEHIIMada W MPOU3BOIUTENBHBIX CHII ob0miectBa. OpraHuzanusi npoekTupoBanus. OCHOBHBIC BUJIBI
MPOMBIIUIEHHOTO KalUTaJbHOTO CTPOUTENbCTBA. OJKOHOMHYECKHE XapaKTEpPUCTUKH SPPEKTUBHOCTU
MPOU3BOJICTBA. BRIOOp MeTO1a MPOU3BOICTBA 1O YKPYITHEHHBIM MToKa3areisiM. [IpeanpoexkTHas mpopadoTka.
TexHUKO-2KOHOMHYECKOe O00OCHOBaHWE. BbIOOp TOYKHM CTPOMTENBCTBA OOBEKTA. 3aJaHUE Ha
npoekTupoBanue. [lociie[oBaTenbHOCTh  BBIMIOJNIHEHUS MPOEKTAa. 3aJadyd M KPUTEPUU  PEIICHUH,
NPUHUMAEMbIX Ha KaXIOW cTaauu mnpoekTupoBaHus. [IpoekTHo-cmeTHas AokyMmeHTanus. Pa3paborka
TEXHOJIOTMYECKOW CcXeMbl Mpou3BoACTBa. (OCHOBHBIE XapaKTEPUCTHKU CTPOUTENBHBIX  pPELICHU,
MPUMEHSIEMBIX TIPU MTPOCKTUPOBAHUH. VX CBS3bH C CAHUTAPHBIMU M CTPOUTEITHHBIMA HOPMaMU U MPABUIIAMH.
OcobenHocTn TpeOOBaHWUN K YHUCTOTE€ TMOMENICHWH B  (apMaleBTHUECKOM M KOCMETHYECKOU
MPOMBINUICHHOCTH. PacdeTsl, BHIMOTHSEMBIC TPU TMPOCKTUPOBAHUU: MAaTEpPHANIbHBIC, TEXHOJIOTHUYECKUE U
JHEpreTHdeckue pacyeThl. VX Ha3HaueHUe, IMOCIEOBATEIbHOCTh BBIMOJIHEHHUS] W TpEACTaBICHUE
pE3yNbTATOB.

4. AnapaTtypHoO-TeXHOJIOTH4YecKoe o(popMiIeHHe TUIIOBBIX NMPOLECCOB B (papManeBTUYECKUX U
KOCMETHYEeCKUX MPOU3BOACTBAX

4.1. Opranu3anus Teri000MeHa

Opranuzands  TEIooOMeHa, Kak  HEOOXOJMMOE  yCIOBHE  OCYIIECTBICHHUS  XUMHUKO-
TeXHOJoruueckoro mpormecca. OOmue TpeOoBaHUS, MpenbsABIsieMble K TeMIoHOCUTENsIM. OCHOBHBIE
TEIUIOHOCHTENM, HWCIONb3yeMble s TMOABOJAa M OTBOJA Telia B Mpoleccax IMPOU3BOACTBA
(dapManeBTUYECKON M KOCMETHYECKON MPOAYKIIMH: BOJA, BOJSHON Hap, TOMOYHbIE T'a3bl, BHICOKOKUIISIINE
OpraHWYECKHUE TEIUIOHOCUTENH, SIEKTPOIHEPTHUs, paccoibl. VX OCHOBHBIE XapaKTEPUCTHKH WU 00IacTH
npUMeHEeHUs. MeTOoIbl JOCTUKEHHSI HU3KUX TEMIIEpaTyp.

KoHCTpyKIIMM ~ 37EMEHTOB  TEMJIOOOMEHHBIX  YCTPOWCTB, TMPHUMEHSIEMBIX B  almaparype
(dapManeBTUYECKUX U KOCMETHUYECKHUX TPOU3BOJCTB: pPYOAIllKM, 3MEEBHKH, THIb3bl, XOJOAWIbHUKH,
UCTIAPUTEIIH.

4.2 Opranu3auus nepeMenIuBaHus B eMKOCTHBIX anmnaparax

Ponp nmepemennBanus pyu OpraHU3aIliy MPOU3BOJICTBA BEIIECTB (papMaIieBTUIECKOT0 HA3HAYCHUSI.
OcCHOBHBIE THUIIBI MELIAIOK, HCIOJIb3YEMbIX B €MKOCTHBIX allaparax: MpoIeuiepHble, paMHBIE, SIKOPHBIE,
IUTAHEeTapHble, TypOWHHBIE. DaKTOphHI, BIMSIONIME HAa BHIOOP TMEPEMENIMBAIOIIETO yCTPOWMCTBA.
[THeBMaTHUECKOE IEpeMelInBaHue. Y IbTpa3ByKoBOe NepeMeninBanue. L{upkynsaunoHHoe nepeMennBaHue.

KoHcTpykuu y3510B anmnapara, 00ecreunBamnX HE0OX0AUMOE TIepEMEIIHBAHHE.

4.3. Opranu3anus nNpoueccoB, NPOBOAUMBIX I0/1 AaABJIEHHEM

OOme TpeOoBaHMS K KOHCTPYKLMHU amIaparoB, paboTaloumx moj jAaBieHHeM. KoHCTpykiuu
aBTOKJIABOB. Y CTPOMCTBaA, 00ecreunBaromue 0€301macHOCTh PabOThI aBTOKJIABOB.

4.4. AnnapaTtypHoO-TeXHOJIOTH4YecKoe odopMiieHHE CTAAMii MOATOTOBKH ChIPbsSi M BBINMYCKA
roToBO MPOAYKIIUU
TpaHCIIOPTUPOBKA M XpaHEHUE CHIPbS M TOTOBOW MpoayKuuu. OCHOBHBIE MPOIIECCHI, MCIOIb3yeMble Ha
CTaAUAX TOJATOTOBKU CBHIPbsl M BBIIYCKa TOTOBOW NPOAYKIMH: BBIIApUBAHUE, CYIIKA, HU3MEJIbYEHUE,
cmemmBanue. OO0IIasi XapaKTEPUCTUKA ITUX MPOIECCOB M OCHOBHOTO 00OpYHOBaHUsI, UCIIOJIB3YEMOTO IS
ux ocymectsiaeHus. Jl03UpOBKa ChIpbsi M YYET pacxoja ChIpbsi. TpaHCIOPTUPOBKA M IEpeMelleHUe
PEaKIMOHHBIX MacC M TMOJYIPOAYKTOB B XOJI€ TEXHOJOTHYECKHX MPOIECCOB. YIaKoBKa TOTOBOM
OPOAYKIMH. YTAaKOBOYHBIE MaTepHallbl, HCIOJb3yeMble B IPOU3BOJCTBE BELIECTB (hapMaleBTHUECKOIO
Ha3Ha4YeHUs, U TpeboBaHusl K HUM. OCHOBHBIC BU/IbI IEPBUYHON yIIaKOBKU TOTOBOW MPOAYyKIwH. BropudHas
yrnakoBka. MapkupoBka roToBoi mpoaykuuu. OCHOBHBIE HOPMATHBHBIE JTOKYMEHTBI, yCTaHABIMBAIOLINE
TpeOOBaHUS K UCXOAHOMY CHIPBIO i TOTOBOU MPOTYKITHH.

4. O0beM yueOHOI JUCUMIIJIMHBI.

. O0beM 1M CUMIIIMHBI

B ytieonoii padorel 3E | Akag. 4. | Actp. 4.
O01mas TPy10eMKOCTh TUCHHUIIHHBI 3 108 81
KonTakTHas padora — ayIMTOPHBIE 3aHATHS: 0,89 32 24
Jlexun 0,445 16 12
IIpakTruecKkue 3aHATHUs 0,445 16 12
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8 MOM Uucie 8 (hopme NPaKxmu4eckol no020moeKu 0,445 16 12
CamocTosiTesbHasi padora 1,11 40 30
CaMocCTOsITENIbHOE U3YUYEHUE PA3AEIOB IUCIUIIIMHbI 1,11 40 30
Bua konTpoJis:

JK3aMeH 1 36 27
KonTtakTHas paboTa — mpoMeXyTOYHAast aTTECTaIHsI 1 0,4 0,3
IToaroroBka K SK3aMeHy. 35,6 26,7
Buj HTOroBOro KOHTpOJIsi: JK3aMeH

AHHOTauA padoyell MPOrpaMMbl JUCHHUIJIMHBI
«OCHOBBI MPOEKTHPOBAHHUS MPOU3BOJICTB MCHXO0AKTHBHBIX BEIIECTB)

1. Heab aucuMmiMHbl — (QOPMHUPOBAHUE Y CTYACHTOB CHCTEMATH3HPOBAaHHBIX 3HaHUA 00
OCOOCHHOCTSIX W dTamax MPOEKTUPOBAHUS MPOU3BOJACTB OMOJOTHYECKH aKTUBHBIX BEIIECTB, 00JIaIAI0ONTNX
NICUXOAKTUBHBIMU CBOMCTBAMH;

2. B pe3yabTaTe M3y4eHUs IMCUMILIUHBI 00y4AIOIIMIACH 10JI2KEeH:

Obaaoams cleayOmUMU KOMIETESHIIMSIMU U HHANKATOPAMH UX JOCTUKECHUSA:

VK-1.1; VK-1.2; YK-2.3; VK-2.4; VK-2.5; VK-2.8; IIK-1.1; TIK-2.3; TIK-5.5; [1IK-6.1; [1K-6.2;

[1IK-6.3.

3nams:

— OtrnuuuTenbHble OCOOCHHOCTH XWMHUYECKUX MPOM3BOACTB OHMOJOTHYECKH AKTHUBHBIX BEIIECTB,
o0Jjafaomux IMCUXOAKTUBHBIMU CBOMCTBAMM C TOYKM 3pPEHHUS SKOHOMHKH, 3KOJOTHH, OXpaHbl TpYyAa,
KOHBIOHKTYPHI PhIHKA 1 TPEOOBAaHUH K XapaKTEPUCTUKE BBIITYCKAEMOTO MTPOIYKTa,

— DTansbl IPOEKTUPOBAHUSA XUMUYECKUX IIPOU3BOJICTB U UX COJICPIKAHUE;

— YCTpoiCTBO M MPUHIUI pabOThl OCHOBHOI'O TEXHOJIOIMUYECKOTO 000pYyI0BaHUS, IPUMEHSEMOTO B
TEXHOJIOTUM OWOJIOTUYECKU-aKTUBHBIX, B TOM 4YHCIIC€ TCUXOAKTUBHBIX BEIIECTB M BCIOMOTATEIbHBIX
BEIECTB, KAaK Ha CTAOMUSIX MOATOTOBKM CHIPbS M OUYHMCTKM KOHEYHOIO MPOAYKTa, TaK U HA CTaJuH
XUMUYECKUX ITPEBPAILICHUI;

Ymemn:

— AHamuM3upoBaTh aANbTEPHATHBHBIC CXEMbI TIONYyYEHUS OWOJIIOTMYECKH AaKTHBHBIX BEIIECTB,
o0Jafaomux MCUXOAKTUBHBIMU CBOWCTBAMHU M BBIOMpATh ONTUMAIBHYIO CXEMY MpPEBPALIEHUN C TOYKU
3pEHHS SKOHOMHKHU U HKOJIOTUH;

— IIpoekTupoBaTh TEXHOJIOTHYECKYIO CXeMy OHMOJOTMYeCKH AaKTHUBHBIX BEIIECTB, OO0JIaNarOIIUuX
MICUXO0AKTUBHBIMHU CBOMCTBAMH, HCXO/IS U3 XUMHUYECKHX OCOOCHHOCTEH MPOTEKAIOIIETO MPOLIecca;

Braoemy:

— MeToJaMH Moja0opa U pacyeTa OCHOBHOT'O TEXHOJOTHYECKOro O00OpyIOBaHUS UIsl TPOU3BOJCTBA
OMOJIOTUYECKH aKTHBHBIX BEIIECTB, 00JIAJAIONINX ICUXOAKTUBHBIMU CBOMCTBAMHU.

3. Kpartkoe coaep:xaHue TUCHMILIHHBI

3.1. Beenenue. 3amaunm gucuuiuiMHbl «OCHOBBI NPOEKTHPOBAHMS ITPOU3BOJCTB IICHXOAKTHBHBIX
BemiecTB». OOmias xapakTepuCTUKAa XMMHYECKOTO IPOM3BOJACTBA BEHIECTB  (hapMalieBTHUYECKOIrO
Ha3HAYCHHUS.

3.2. XHMHKO-TEXHOJOTHYEeCKUI Mpouecc M XMMHUKO-TeXHOJormyeckass cucrema. OCHOBHBbIE
MOHSTHUS, UCTIOJIb3YEMbIE MPU OPraHU3alMU U MPOEKTUPOBAHUU MPOU3BOJCTBA: XUMHUKO-TEXHOJIOTUUECKUI
MPOLIECC, XMMUKO-TEXHOJIOTHUECKask CTaausl, XUMHUKO-TeXHOJornueckasi cuctema. Knaccuduxarus xumuko-
TEXHOJIOTUYECKHUX CTaIUi: MEXaHWYECKUE, TUAPOIMHAMUYECKIE, TEIUIOBbIE, MACCOOOMEHHBIE, XUMUYECKHE
u Ouoxmmuyeckue rmnpouecchl. COBpeMEHHbIE TEHACHIMU PAa3BUTHS XUMHYECKHX, (papMaleBTUYECKUX
IPOM3BOJICTB. DKOJOTWYECKHE BOIMPOCHl OpraHW3allMy JaHHBIX MHpou3BOACTB. CrocoObl OpraHu3aliu
MIPOU3BOACTBA: HEMPEPBIBHBIN U Tiepuoandeckuil. Mix mpeumymiectBa U HeqocTaTku. DakTOphl, BIUSIONIUE
Ha BBIOOp crmocoba opraHw3anuu Mpou3BojacTBa. OOMmIas XapaKTepPUCTUKA PEAKTOPOB, HCIIOJIB3YEMBIX B
dapmaiieBTUYECKUX MPOU3BOACTBaX. DaKTOPHI, OMpenessaione BbIOOp peakTopa.

3.3. OcHoBbl nmpoekTHpPOBaHus. [IpoexTHpoBaHue, €ro poiab U MECTO B MPOLIECCE CO3JaHUA U
Pa3BUTHUSI HAYyYHO-TEXHOJIOTMYECKOr0 MOTEHIMala U MPOM3BOAUTEIBHBIX cHUJ obOmiectBa. OpraHusarus
npoekTupoBaHusi. OCHOBHBIE BHUbl TMPOMBIIIJIEHHOTO KAaMUTAIBHOTO CTPOUTENHCTBA. JKOHOMUYECKHE

168



XapaKTEePUCTUKN APPEKTUBHOCTH TPOU3BOACTBA. BpiOOp MeToga NPOM3BOACTBA MO  YKPYIMHEHHBIM
nokazatessiM.  [IpenmpoexkTHass mpopaboTka. TeXHHMKO-3KOHOMHUYECKOoe oOOOoCHOBaHWE. BBIOOp TOUYKH
CTPOUTENbCTBA 00BEKTA. 3aaHNe HA TPOoeKTHpoBaHue. [lociie[0BaTeTbHOCTD BBHITIONHEHUS IPOEKTA. 3aaaun
U KPUTEpUU DpELIEHUM, NPUHUMAEMBIX Ha KaXI0M craguum npoekTupoBaHusa. [IpoekTHo-cMmeTHas
MOKyMeHTarusl. Pa3paboTka TEXHOJOTHYECKOW CXeMbl Mpou3BOoJACTBA. (OCHOBHBIC XapaKTEPUCTHKHU
CTPOUTENbHBIX pEIIeHUH, NPUMEHAEMbIX TMpPH MPOEKTUpPOBaHWU. MX CBSI3p € CaHUTapHBIMU U
CTPOUTENBHBIMU HOpMamMu U mpaBmwiamMu. OcoOeHHOCTH TpeOOBaHUI K YUCTOTE IMOMEIICHUH B
(dapMaleBTUYECKON MPOMBIIIEHHOCTH. PacdeTsl, BBHIMOIHAEMbIE NMPU MPOEKTHPOBAHUU: MaTepHUabHBIE,
TEXHOJIOTMYECKHE M D3HepreTudyeckue pacyeTsl. VX Ha3HaueHue, MOCIEI0BAaTEIbHOCTh BBIMOTHEHUS U
MPE/ICTABICHUE PE3YIbTATOB.

4. AnnapaTrypHo-TexXHoJoruyeckoe ogopmiieHrne THIOBBIX MPOUECCOB B (apManeBTHYECKUX
NMPOM3BOJACTBAX.

4.1. Opranm3zanusi TemiaoooMena. OpraHuzanus TEIUIOOOMEHa, Kak HEOO0XOIUMOE YCIOBHE
OCYIIECTBIICHUS XHMMHUKO-TEXHOJIOTHYECKOT0 Tmpomecca. OOmme TpeOoBaHUS, MPEAbIBIsSEMbIE K
TerioHocuTensiM. OCHOBHBIE TETJIOHOCUTENH, MCIIONb3yeMble Ul MOJBOJA M OTBOJA TEIJia B Ipoleccax
MPOU3BOJICTBA (hapMaIleBTHUECKON MPOIYKIIMU: BOJAA, BOJISHOW Tap, TOIOYHBIE Ta3bl, BHICOKOKHUIISIIHE
OpraHMYECKHUEe TEIUIOHOCUTENN, SJIEKTPOIHEPrusi, paccoibl. VX OCHOBHBIE XapaKTEPUCTHKH U 0O01acTu
NpPUMEHEHUS. MeToAbl MOCTIKEHUS HU3KHX TemrepaTyp. KOHCTpyKIHMH 3JI€MEHTOB TEIJI00OMEHHBIX
YCTPOMCTB, MPUMEHSEMBIX B amnmnapaTtype (apMmaleBTHUeCKUX MPOU3BOJICTB: pyOaIlKu, 3MEEeBUKH, THUIIb3bI,
XOJIOAWIIBHUKY, UCTTAPUTEIIH.

4.2 Opranu3anusi nepeMelIMBAHUSI B €MKOCTHBIX ammaparax. Poib nepemMemuBaHus MpU
OpraHM3aIlliy MPOU3BOJCTBA OMOJOTHYECKH AKTUBHBIX BEIIECTB, OONAMAIONINX TICHXOAKTUBHBIMU
cBoiictBamu. OCHOBHBIE TUITbI MEIIAIOK, UCIIOIB3YEMBIX B EMKOCTHBIX allaparax: MporeiepHble, paMHBbIE,
SIKOpHBIC, TIaHETapHbIe, TypOuHHBIE. DAKTOPHI, BIMSIONIMNE Ha BHIOOP MEPEMENIUBAIOINIETO YCTPONCTBA.
[THeBMaTHUeCKOE MepeMenIBaHe. Y IbTpa3ByKoBoe nepementnBanue. L{lupkynannonHoe nepeMeniuBatue.
KoHcTpykiuu y3510B anmnapara, 00eCeurnBaIUX HEOOX0AMMOe TIepeMeIInBaHue.

4.3. Opranuszamusi npoLeccoB, MNPOBOAUMBIX Mo jAaBjaeHueM. OOmue TpeOOBaHHUSI K
KOHCTPYKIIMU ammapaToB, paboTarommx ToJ JAaBlieHHeM. KOHCTpyKIHMHM aBTOKJIABOB. Y CTpPOMCTBa,
obecrieunBaroIye 6€30MacHOCTh padOTHl aBTOKJIABOB.

4.4. AnnapatypHo-TexXHOJI0Orn4eckoe ogopmieHHe CTAAWH NMOATOTOBKH ChIPbSi U BBIMYCKA
roToBO MPOAYKIIUU

TpancnopTupoBKa U XpaHEHUE ChIPbsl U TOTOBOM MPOAYKIIMU. OCHOBHBIE IIPOLIECCHI, UCIIOIb3YEMbIE
Ha CTaausX TMOATOTOBKH CHIPbsi U BBINYCKAa TOTOBOM MPOAYKIMHU: BbIMIApUBaHUE, CYIIKa, W3MeJIbYeHHeE,
cmemmBanue. OO0IIasi XapaKTEPUCTUKA ITUX MPOIECCOB M OCHOBHOTO 00OpPYAOBaHUs, UCIIOJIE3YEMOTO IS
ux ocyuectBieHus. Jl03UpOBKa ChIpbsi M YYET pacxoja ChIphsi. TpaHCIOPTUPOBKA M TepeMeElleHUe
PEaKIIMOHHBIX MacC H MOJYNPOAYKTOB B XOJ€ TEXHOJOTMYECKHUX IMPOIECCOB. YTMAaKOBKa TOTOBOM
OPOAYKIMH. YTAaKOBOYHBIE MaTepHallbl, HCIOJb3yeMble B IPOU3BOJCTBE BELIECTB (hapMaleBTHUECKOIO
Ha3Ha4YeHUs, U TpeboBaHusl K HUM. OCHOBHBIC BU/IbI IEPBUYHON yIIaKOBKU TOTOBOW MPOAYyKIHH. BropudHas
ynakoBka. MapKupoBKa rOTOBOM MPOAYKIIMU C YYETOM MCUXOAKTUBHBIX CBOMCTB, MOJYYEHHOU MPOAYKIUH.
OcHOBHBIE HOPMATUBHBIC JOKYMEHTBI, YCTaHABIMUBAIOIINE TPEOOBAHUS K MCXOJHOMY CBIPBIO M TOTOBOU
NPOAYKIHMH C Y4E€TOM IICUXOAKTHUBHBIX CBOWCTB.

4. O0beM yueOHOI JUCUMIJIMHBI.

Buna yueOHoii padoThl O6mem rucuunInHLL
3E | Akaa. 4. | AcTp. 4.

OO0masi TPy10€eMKOCTh 1M CHUTNTHHBI 3 108 81
KonTakTHasi padoTra — ayIMTOPHbIE 3aHATHS: 0,89 32 24
Jlexuun 0,445 16 12
[IpakTHueckue 3aHATHS 0,445 16 12
8 MOM Uucie 8 hopme nNPaKxmu4eckol no020moeKu 0,445 16 12
CamocTosiTesibHasi padoTa 1,11 40 30
CamMOCTOSITETbHOE U3YUYECHUE PA3/I€NIOB TUCIIUIIIIUHBI 1,11 40 30
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Bua koHTpoJs:
JK3aMeH 1 36 27
KonTakTHas paboTa — mpoMeXyTOYHAast aTTECTaIHsI 1 0,4 0,3
IToaroroBka K SK3aMeHy. 35,6 26,7
Buja uToroBoro KOHTpoJIsi: JK3aMeH

5.4 IIlpakTuka

AHHOTauA padoyeil MPOrpaMMbl JUCHUINJIMHBI
«Y4eOHasi NPAKTHUKA: 03HAKOMUTEJIbHAS MPAKTHKA»

1. HeJb AUCHMIUIMHBI COCTOUT B MOJYYEHHM CTyIEHTAaMH OOIIMX NpPEACTaBICHUNH 00 OCHOBHBIX
TUNIaX OMOJIOTMYECKU AKTHBHBIX BEIIECTB, 3HAKOMCTBE C pabOTON MPEANpHUSITUNH M WHCTUTYTOB, 3aHSATBIX
MOMCKOM, pa3padOTKON METOJOB CHHTE3a, aHaimu3oM bBAB, a Takke TONYYeHHIO TEPBUYHBIX
npoeCCHOHATIBHBIX YMEHHH M HAaBBIKOB ITYTEM CaMOCTOSATEIBHOTO TBOPYECKOTO BBIMOJIHEHUS 3a/ad,
IIOCTaBJIEHHBIX TPOrPaMMOI IPAKTUKH.

2. B pesyabTare n3y4eHusi AMCHHUIIMHBI 00y4aOLIUICH JOJIKEH:

Obaaoams cleayomUMy KOMIETCHIIMSIMA U UHANKATOPAMH UX JOCTUKECHUS:

OIIK-1.1; OIIK-1.2; OIIK-1.3; OIIK-1.4; OIIK-1.5; OIIK-1.6; OIIK-1.7; OIIK-1.8; OIIK-1.9; OIIK-
2.1; OIIK-2.2; OIIK-2.3; OIIK-2.4; OIIK-2.5; OIIK-2.6; OIIK-2.7; OIIK-2.8; OIIK-2.9; OIIK-3.1; OIIK-
3.2; OIIK-3.3; OIIK-3.4; OIIK-3.5; OIIK-3.6; OIIK-3.7; OIIK-3.8; OIIK-3.9; OIIK-4.1; OIIK-4.2; OIIK-
4.3; OIIK-4.4; OIIK-4.5; OIIK-4.6; OIIK-4.7; OIIK-4.8; OIIK-4.9; OIIK-5.1; OIIK-5.2; OIIK-5.3; OIIK-
5.4; OIIK-5.5; OIIK-5.6; OIIK-1.10; OIIK-1.11; OIIK-2.10; OIIK-2.11; OIIK-3.10; OIIK-3.11; OIIK-3.12;
OIIK-3.13; OIIK-3.14; OIIK-3.15; OIIK-3.16; OIIK-3.17; OIIK-3.18; OIIK-4.10; OIIK-4.11; OIIK-4.12;
OIIK-4.13; OIIK-4.14; OIIK-4.15; OIIK-4.16; OIIK-6.1; OIIK-6.2; OIIK-6.3

3namo:

— TOPSAOK IUIAHUPOBAHUS, OPraHU3allMM U MPOBEACHUS HAyYHO-HCCIEIOBATEIbCKUX paboT C
HCIIOJIb30BaHNEM COBPEMEHHBIX TEXHOJOTUH B 00JIACTU CHHTETUYECKUX OMOJIOTHYECKH aKTUBHBIX BEIIECTB,
XUMHUKO-(papMaIieBTUIECKHX 1 OMOMEIUIIMHCKUX MPenapaToB WK KOCMETHYECKUX CPEJICTB.

Ymemn:

— OCYUIECTBJIATH IMOMCK, 00pabOTKY M aHAIW3 HAyYHO-TEXHHYECKOW HH(OpManuu 1o npoduiro
cBOel 00pazoBaTebHON MTPOTrpaMMBbl, B TOM YHCIIE C TPUMEHEHHEM COBPEMEHHBIX Internet-TexHoIoruit;

— HCIIOJIb30BaTh COBPEMEHHBIC MPUOOPHI U METOAMKH IO MPO(UIII0 MpOrpaMMbl OakaiaBpHara,
OpPraHU30BBIBATH MTPOBECHUE SKCIIEPUMEHTOB U UCIIBITAHUH, POBOIUTH UX 00pabOTKY U aHAIU3UPOBAThH X
pe3yNbTaThI.

Braoemn:

— CHOCOOHOCTBIO M TOTOBHOCTBIO K HCCIIEOBATEIBCKOW JAEATEIHOCTH MO MPOPHIII0 M3ydaeMOi
porpamMmbl OakajiaBprara;

— METOA0JIOTUYECKMMHU MTOAXO0AAMHU K OpraHU3alluy Hay4HO-UCCIIE0BATEIbCKOMN AEATEIbHOCTH;

— CIIOCOOHOCTBIO Ha MPAKTUKE HCIOJIb30BaTh MOJYUYEHHbIE YMEHHS M HABBIKM JJISI OpraHU3aluu
HAYYHO-UCCIIEJIOBATEIIbCKUX paboT.

3. KpaTtkoe coaep:xaHue TUCHMILIHHBI

Pasoen 1. O3naxomnenue ¢ ucmopuetl opeanuzayuu, 8 KOMOpPoU NPOBOOUMC NPAKMUKA.

JInsi mpOM3BOACTBEHHBIX NPEANPUATHI: O3HAKOMJIEHHE C MPOU3BOACTBOM, OCHOBHBIMH BHIAaMU
BBIITYCKaeMOl TNPOAYKIMH, CTPYKTYpO U HampaBICHUSMH JesTenbHOCTH. [l  oOpa3oBaTelnbHBIX
OpraHu3aIii: 03HAKOMJICHHUE C MCTOPHEH, CTPYKTYpOH M MECTOM B COBPEMEHHOW cucTeMe 0Opa3oBaHMS.
J1si Hay4HO-UCCIEA0BATEIIBCKUX OPraHU3alUi: O3HAKOMJICHUE C UCTOPUEH, CTPYKTYpPOH M IIOCIEIHUMU
Haubosee APKUMU HayYHBIMU JOCTHKEHUSIMHU COTPYAHUKOB OpPraHU3alINU.

Paszoen 2. ITlocewenue u npoxodxcoenue npaxmuku Ha 0Oaze NPOQUILHLIX UHCMUMYMOSE U
npeonpusmutl.

Ilocemienne MHCTUTYTOB M MPEANPHUATHI, 3aHATHIX CHHTE30M, AaHAJIUM30M M IIPOU3BOJCTBOM
OMOJIOTUYECKH AaKTHBHBIX BEIECTB, XHMHUKO-(apMaleBTUUECKUX M OHMOMEIUIIMHCKUX MpEenaparoB HIN
KOCMETHYECKHUX cpeAcTB. (O3HAKOMIIEHHE C OCHOBHBIMH CHHTETHYECKMMH CTaJUAMH, CHOCOOaMH
IPOU3BOJCTBA, aHaIM3a W KOHTPOJIA KadecTBa OHMOJOTMYECKM AKTUBHBIX BEHIECTB, XHMHKO-
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dapmaneBTUYeCKX M OMOMETUIIMHCKUX MpPEernapaToB WM KOCMETHUYecKuX cpeactB. [Ipuobperenue mon
KOHTPOJIEM PYKOBOJAUTENICH MPAKTHKH MIEPBUYHBIX YMEHUH U HABBIKOB HAyYHO-HMCCIIEIOBATEIBCKONH PabOTHI
B o0Onmactu pa3pabOTKM WM TPOU3BOJCTBA OWOJOTHYECKH AKTHBHBIX BEIIECTB B COOTBETCTBHH C
WH/IMBUYaJIbHBIM 33JJaHHEM.

Pasoen 3. O3naxomnenue ¢ nepcneKmusHbIMU HAYYHBIMU PA3PAOOMKAMU.

O3HaKOMJICHHE C MEPCIEKTUBHBIMU HAaYYHBIMH pa3pabOTKaMu B 00JacTH CO3/IaHUSI U IPUMEHECHUS
BAB. CamocrostenpHas npopaboTka MaTepuaia o TeMaTuKe WHAWBUYAIbHOTO 3a/1aHHs.

Pazoen 4. Iloocomosky omuema o npoxoxcoeruu y4eoHol npaKmuKu.

Ananmu3 TpeOOBaHMA, MPEIBIBISIEMbIX K HATUCAHUIO M MIPEICTABICHUIO OTYETa, MOATOTOBKA OTYETA
o mpaktuke. KoHKpeTHOe coaepxkaHue Y4eOHON MPAKTUKH OMpPENeNseTcs C Y4eTOM BO3MOXKHOCTEH H
UHTEPECOB KadeIpbl, OPraHU3yIONIeH MPAKTHKY, U TPUHUMAIOIIEH OpraHU3aIHH.

4. O0beM y4eOHOM JUCHHILIMHBI

. O0beM JUCHUILTHHBI
Bun yueOHo# padoThI 3E Axax u. | Actp.,

OO0masi Tpy10€eMKOCTh 1M CHUTITHHBI 3 108 81
KonTakTHasi padoTa — ayIMTOPHbIE 3aHATHS: - - -
CamocrosiTesbHast padora 3 108 81
KoHnrtakTHas camocTosTenbHas pabora 3 0,4 0,3
CamMOCTOSITETbHOE U3YUYEHUE PA3/IeNIOB TUCIIUIIIINHBI 107,6 80,7
Bua uTOroBoro KOHTpoJIs: 3adeT ¢ OLEeHKOH

AHHOTauA padoyeil MPOrpaMMbl JUCHUINJIMHBI
«IIpou3BOACTBEHHAS] MPAKTUKA: TEXHOJOTHYECKAas (MPOEKTHO-TEXHOJIOINYecKasi) NPaAKTUKA)

1. Heap AHCHMIUIMHBI — TIONTy4YeHHE MPO(ECCHOHATBHBIX YMEHHH M OmbiTa MpodecCHOHATbHOM
JEATETbHOCTH MYTEM CaMOCTOSITEJILHOTO TBOPUYECKOTO BBIMOJHEHHUS 3aJad, MOCTABICHHBIX MPOrpamMMoit
MPAKTUKU, MPAKTHUYECKOE H3YYEHHE TEXHOJOTHUH IPOU3BOJCTBA OMOJOTMYECKH AKTUBHBIX BEIIECTB U
TOTOBBIX MIPOJYKTOB Ha UX OCHOBE.

2. B pe3yabTraTe u3y4yeHUus JUCHHUILIHHBI 00yYAIOIIUIACA T0JIKEH:

Obaaoams CeNyOMUMA KOMIETSHIIMSIMA U WHIUKATOPAMH UX JOCTUKCHUS:

VYK-3.1; YK-3.3; YK-8.3; YK-8.4; IIK-1; I1K-3; IIK-1.1; ITK-1.2; I1K-1.3; IIK-3.1; I1K-3.2; TIK-3.3;
[1K-4.2; T1IK-5.5; TIK-6.1.

3namo:

— TexHonmoruyeckue MpoOLECCHl U OCHOBHOE TEXHOJOTHYECKOE O0OpYyIOBaHUE, HCIOJIb3yeMOE B
npou3BoJcTBE BAB 1 roTOBBIX IPOJYKTOB HAa X OCHOBE;

— OCHOBHbIE MPHUHIMIIBI, METOJBI U (OPMBI KOHTPOJIS TEXHOJOTMYECKOTo Ipoliecca U KadecTBa
MPOIYKLUHU NPpU Tpou3BoACTBE BAB 1 rOTOBBIX MPOJIYKTOB HA UX OCHOBE;

— OCHOBHBIC HOPMATHUBHBIC JOKYMEHTHI IO CTaHAAPTU3alUU U CEepTU(MUKANUUA MPOTYKITUH
NpEanpUATHI IO TPou3BoACTBY BAB U roTOBBIX IPOAYKTOB Ha UX OCHOBE;

— IIpaBuna TexHUKH 6€30MACHOCTH W TMPOU3BOACTBEHHON CaHUTAPHUU; OPTAaHU3ANUOHHYIO CTPYKTYPY
NPEaNPUATHH IO TPoru3BOACTBY BAB 1 TOTOBBIX TPOAYKTOB HA UX OCHOBE.

Ymemy:

— Wcnonb30BaTh TEXHUYECKUE CPEACTBA JJIsi U3MEPEHUS] OCHOBHBIX MMApPaMETPOB TEXHOJIOTUYECKOTO
Mpo1ecca, CBOMCTB ChIPbS U MPOAYKUIMH TpeAnpusTiii BAB 1 roToBBIX MPOAYKTOB Ha KX OCHOBE;

— AHanu3upoBaTh TEXHUYECKYIO JOKYMEHTAIUIO MpeAnpuaruii mo mpousBoactBe BAB u rorossix
IIPOJIYKTOB Ha UX OCHOBE;

Braoemy:

— CnocoOHOCThIO M TOTOBHOCTBIO OCYIIECTBISITh TEXHOJOTHYECKHU MPOILECC B COOTBETCTBUU C
PErJIaMEHTOM.

3. Kparkoe comepkanue Q1 CHUNITHHBI

Pazoen 1. Opeanusayuonuvie meponpusmusi.

OpranuzanmonHoe coOpanue. I[loaroroBka mgOKyMeHTaruu s OQOPMIICHHS JOCTyla Ha
TEPPUTOPUU PEKUMHBIX IPEANPUATHMN.
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Paszoen 2. O3naxomnenue c mexnonozueii npouzeoocmea bAB u 20mo6vix npoO0ykmoe Ha ux ocHoge.

O3HaKOMJICHHE C TEXHOJOIHEW MPOU3BOACTBA OMOJIOTMYECKH aKTUBHBIX BEIECTB, UX MPEKYpPCOPOB
WIA TOTOBBIX TPOJYKTOB HAa HX OCHOBE OCYIIECTBISIETCS B BHJAE OKCKYpCHH Ha NpPEANPUATHS
cooTBeTcTByOIEro npodpwid. [Ipu mocemeHnn NpeanpusTHs U O3HAKOMIIEHHMSI C €ro JesTeIbHOCTHIO
00yyJaromuics T0JKEeH coOpaTh MaTepra, HeOOXOIUMBIN IS IIOATOTOBKH OTYETA IO MPAKTHKE.

Paszoen 3. [lpakmuueckoe ocgoeHue mexHoI02UYECKUX Npoyecco8 U Memooo8 UxX KOHMPOAs HA
KOHKPEeMHOM npeonpusmuu no npouzeoocmesy bAB, ux npekypcopos unu 2omosvix npooyKmoe Ha ux OCHose.

COop Matepuasia sl BBIIOJIHEHUS HWHIUBUAYAJIBHOTO 3aJjaHUA Ha MNPEINPUATUSAX HPOBOIUTCA
CTYAECHTaMH IO/l PYKOBOJCTBOM DPYKOBOJMUTENS OT MPEANPHATHS U KOHCYJIbTUPOBAHUU PYKOBOJUTEISIMU
NPaKTUKUA OT YHUBEPCUTETA.

Pasoen 4. 3axniouumenvnvie meponpusmus. Iloocomoeka u coaua omuema no npakmuxe.

[TpoxokaeHHe 3aKITIOUUTETBHOIO HHCTPYKTAaXKa U KOHCYJITAIlMM B YUeOHO-METOIUYECKUX IICHTaX
OPEANPUATHA WIN JIMYHO C PYKOBOJMUTEISIMHM HMPAKTUKU OT HpeAanpusaTtus. [Ipuem 3auera mo mpakTHKE C
y4acTHEM COTPYAHUKOB MPEANPHUATHS W/UIK TpenoaBareneid Kadeapsl.

4. O0beM yueOHOM JUCUUIJIMHBI

. O0BeM TUCHUILIHHBI
Bup yue6Hoii padoThi 3E Axag u. | Actp..

O01mas TPy10eMKOCTh TUCHHUILIHHBI 3 108 81
KonTakTHas padoTa — ayIMTOPHBbIE 3aHATHS: - - -
CamocTosiTesbHasi padora 3 108 81
KonTakTHas camocrositenbHas paboTa 3 0,4 0,3
CaMocCTOsITENIbHOE U3YUYEHHE PA3AEIOB IHUCIUIIIMHbI 107,6 80,7
Bua uToroBoro KOHTpoJIsi: 3adeT ¢ OLEHKOM

AHHOTanUs padoyeil NPOrpaMmMbl JUCUUILIIMHBI
«IIpon3BoaCTBEHHAS MPAKTHKA: HAYYHO-HCCJIe0BATEIbCKAasA padoTa»

1. Heab aucuumiuHbl — GOPMUPOBAHUE YHUBEPCATBHBIX M MPO(ECCHOHAIBHBIX KOMIETCHIIMA U
pUOOpEeTEeHNE HABBIKOB B 00JIACTH XUMHUU U TEXHOJOTUU OMOJIOTMYECKH aKTUBHBIX BEIIECTB MOCPEACTBOM
TUTAHUPOBAHUS U OCYIIECTBIICHUS YKCIIEPUMEHTATBHON JACSITELHOCTH.

2. B pe3yabTrare u3ydyeHUus JUCHHUILIHHBI 00yYAIOIIUICA T0JIKEH:

Obaaoams CleNyOMUMA KOMIETSHIIMSIMA U WHIUKATOPAMH UX JOCTUKCHUS:

VYK-1.1; YK-1.2; VK-1.3; VK-1.4; VK-1.5; YK-3.3; YK-4.4; VK-4.5; YK-8.3; YK-8.4; I1K-1.1; TIK-
1.2; TIK-2.3; T1K-2.1; T1K-2.2; TIK-1.3; TIK-3.1; T1K-3.2; T1K-3.3; T1K-4.1; [1K-4.2; [1K-4.3; [1K-5.3; [1K-5.4;
[1K-5.5; T1K-6.1; T1K-6.2.

3namu:

— TOpPSAOK OpraHM3alliH, IUIAHUPOBAHUS M TPOBEICHHUS HAyYHO-HCCIENIOBATEIBCKUX pPAdOT C
UCIIOJIb30BaHUEM TIOCIEAHUX HAYYHO-TEXHUYECKUX JIOCTIKEHUH B 00JacTH XUMHM U TEXHOJIOTHH
OMOJIOTUYECKH AKTHBHBIX BEIIIECTB;

— TEOpPETHUYECKHE OCHOBBI CHHTE3a OPraHMYECKUX COCTUHEHHM C MOTEHIMATbHOW MM W3BECTHOM
OMOJOTUYECKON aKTUBHOCTHIO M MOTYYCHHS TOTOBBIX MTPOYKTOB HA MX OCHOBE;

— CBOHCTBa XMMHUYECKHX DJEMECHTOB, COCIMHEHUN W MaTepHalioOB HAa WX OCHOBE JUISl PEUICHHS
HAyYHO-UCCIIeI0OBATEeNIbCKUX 3a]1ay.

Ymemy:

— OCYIIECTBIATH IMOUCK, 00pabOTKY M aHAIM3 HAy4YHO-TEXHUYECKON HHGOpMAIMU TI0 MPOPHUIIO
BBITIOJTHSAEMOM paboThI, B TOM YHCIIE C IPUMEHEHHEM COBPEMEHHBIX TEXHOJIOTHIA;

— MPUMEHATh TEOPETHUECKHUE 3HAHMS O CIIOCO0aX MONYYCHHs] OMOJIOTHYECKH aKTUBHBIX BEIIECTB U
MPOJYKTOB HA UX OCHOBE IS PEIIEHUsI MPAKTHUECKUX 3ajad HayYHO-UCCIIEI0BATeNIbCKON paboThI;

— paboTaTh Ha COBPEMEHHBIX NpPHOOpaX, OPraHW3OBBIBATH TPOBEIACHHE OKCIICPHUMEHTOB U
UCIBITaHUH, TPOBOJIUTH UX 00pabOTKY U aHAIM3UPOBAThH PE3YJIbTAThI;

— MPUMEHSTh TEOPETUYECKUE 3HAHUS, TIOTyYEeHHbIE ITPH U3YUYE€HUU €CTECTBEHHOHAYYHBIX AUCLMUILINH
JUTSL aHAJTM3a YKCIIEPUMEHTAIBHBIX JTaHHBIX.
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Bnaoemn:

— NMPaKTHYCCKUMHU HABBIKAMHU PaOOThI, HEOOXOAMMBIMH TS TIPOBEJCHHS WCCIICOBAHUI B 00JIaCTH
XHAMMH U TEXHOJIOTUN OMOJIOTHYECKU aKTUBHBIX BEILECTB;

— TEOPETHUYCCKMMH 3HAHUSAMH W TPAKTHYCCKHMMHM HaBBIKAMH TPOBEICHHUS (DHU3HKO-XHMHUCCKHX
METOJIOB aHaN3a OMOJOTHYECKH aKTHBHBIX BEIIECTB U TOTOBBIX MPOTYKTOB HA UX OCHOBE;

— CIMOCOOHOCTBIO peIIaTh IMOCTABJICHHBIC 3aJla4M, WCIOJB3Yysl YMEHHS W HABBIKM B OpraHU3aIlldd
HAyYHO-HCCIIEIOBATEIbCKUX U TEXHOJIIOTUYECKUX PaboT.

3. Kpartkoe coaep:xkaHue TUCHMILIHHBI

Paszoen 1. Boinonnenue u npedcmasnenue pe3yibmamos HAy4HbIX UCCIe008AHUIL.

CocraBiienue mporpaMMbl uccnenoBanus. CTpyKTypa U COJEpKAHHE OCHOBHBIX Pa3/Ie]IOB OTYETa O
Hay4HO-UCCIIeIOBAaTeNbCKOM pabore. DopmynupoBaHWe IieJeld M 3a1ad HCCIAEAOBAHUS; COCTABIICHHE
AHATUTUYECKOro 0030pa Mo TeMe MCCIEAOBaHUS;, BHIOOP dPPEKTUBHBIX METOAOB M METOIUK JOCTHKCHUS
JKEJTaeMbIX PE3yJbTaTOB HCcieaoBaHus. [IpoBeeHNEe COOTBETCTBYIONMUX SKCIICPUMEHTOB JUIS TOTYYCHHS
MPAKTUYECKUX PEe3yNbTAaTOB; aHalW3, WHTEpHpeTans U O00OOIIeHHe pe3ylbTaTOB HCCIEIOBAHNUS,
(dbopMyIMpOBKa BEIBOJOB; HalMcaHue ordeTa. [1oIroToBka HayYHOTro JTOKJIa/1a ¥ MPE3CHTAIUH.

4. O0beM y4eOHON JUCHHILIMHBI

N O0beM TUCHUIJIMHBI
Buna yuyeOHo# padoThI 3F Axax u. | Actp.a.
OO0masi TPy10€eMKOCTh 1M CHUTNITHHBI 7 252 189
KonTakTHasi padoTa — ayIMTOPHbIE 3AHATHS: 2,67 96 72
JlaGopaTopHble paboThI 2,67 96 72
B TOM 4YHCJIe B (popMe MpaKTUUECKOU MOATOTOBKH 2,67 96 72
CamocTosiTesibHasi padora 4,33 156 117
KonTakTHas camocrositenbHas paboTa 0.4 0,3
4,33

CamMOCTOSITETbHOE U3YUYEHUE PA3/IeNIOB TUCIIUIIIIUHBI 155,6 117,7
Bua uTOroBoro KOHTpoJIs: 3adyeM C OLEHKOM

AHHOTauA padoyell MPOrpaMMbl JUCHHUIJIMHBI
«IIpon3BoacTBEeHHASI MPAKTUKA: MPEIAUNIOMHAS MPAKTHKA)

1. Heab AuCHUNIMHBI — BBITOJTHEHUE BBITYCKHON KBATM(PUKAIIMOHHON pabOTHI.

2. B pe3yabTaTe M3y4eHUs IMCUMILIUHBI 00y4AIOIIMIACH 10/I2KEH:

Obaaoams clieqyomUMU KOMIETSHIIMSIMA U UHAUKATOPaAMH UX JOCTHUKCHUS:

VYK-1.2; YK-1.3; VK-1.4; YK-1.5; YK-2.4; VK-2.5; VK-2.6; YK-2.7; YK-2.8; YK-4.4; YK-4.5; VK-
4.9; YK-8.3; YK-8.4; VK-8.5; I1IK1.1; T1K-1.2; [1IK-2.3; TIK-2.1; I1K-2.2; TIK-1.3; TIK-3.1; I1K-3.2; TIK-3.3;
[1IK-4.1; T1IK-4.2; TIK-4.3; [1K-5.3; T1K-5.4; [1K-5.5; [1K6.1; T1K-6.2.

3namo:

— OCHOBBI OpTaHU3AIMHA U METOAOJOTHIO HAYYHBIX MCCIEIOBAHUN B 00JIACTH XUMHUU M TEXHOJOTHH
CUHTETHUYECKUX OMOJIOTMYECKU aKTUBHBIX BEUIECTB M TOTOBBIX MPOAYKTOB HA UX OCHOBE;

— CoBpeMeHHbIe HayuyHble KOHIENIUH B 00JaCTH XMMHMHM U TEXHOJOTHUH OMOJIOTUYECKH AKTHBHBIX
BEILECTB U TOTOBBIX MPOAYKTOB Ha UX OCHOBE;

— Teopernuecknue OCHOBBI CMHTE3a OPTaHUYECKUX COCAUHEHUH C MOTEHIMAIBHOW WM W3BECTHOU
OMOJOTUYECKON aKTUBHOCTHIO M MOTYYCHHS TOTOBBIX MTPOYKTOB HA UX OCHOBE;

— OCHOBHBIE TPeOOBaHMUS K IMPEACTABICHUIO PE3YJIbTaTOB MPOBEICHHOTO WCCIEAOBAaHUS B BUJC
HAy4YHOTO OTYETa, CTAThU WJIH JIOKJIAJa.

Ymemy:

— Pabotatb ¢ HayuyHBIMHM TEKCTaMH, I[IOJIb30BATbCSl HAYYHO-CIIPABOYHBIMU HCTOYHUKAMU
UH(POPMALIUU, OCYILECTBIATH TMOUCK, 00pabOTKY M aHajIM3 HayYHO-TEXHUYECKOW HH(POpPMALUU IO TeMe
BBITNOJIHSAEMON pabOThl, B TOM YHCIIE C IPUMEHEHHEM COBPEMEHHBIX TEXHOJIOTHil;

— CaMOCTOSITEIIbHO BBISIBIISITH MIEPCIIEKTUBHBIC HAMIPABJICHUS HAYYHBIX UCCIIEI0OBAaHUM, 0OOCHOBBIBATH
aKTyaJIbHOCTb, TEOPETUYECKYIO U MPAKTUYECKYIO 3HAUMMOCTh MPOOJIEMBbl, TPOBOAUTH SKCIIEPUMEHTAIILHBIE
UCCJIEI0BAHMS, AHAIU3UPOBATH U HHTEPIIPETUPOBATH MOJYUYECHHbBIE PE3YIIbTATHI;

— paboTaTh Ha COBPEMEHHBIX NpPHOOpaX, OPraHW3OBBIBATH MPOBEJCHHE OKCIIEPHUMEHTOB U
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UCTIBITAHUN TIPU YCJIIOBUHU COOJIIOJCHHS BceX TpeOoBaHMN Oe30macHOil paboThl, MPOBOAUTH O0pPabOTKY H
aHAJINU3 MOJTYYEHHBIX PE3yJIbTaTOB.

Braoemw:

— METOJIOJIOTHEN TMPOBEICHUS HAYYHBIX WCCIEIOBAHWI; HAaBBIKAMU CAMOCTOATEIBHON HAy4yHOWU W
HCCJIEI0BATEIbCKON pabOTHI;

— CIIOCOOHOCTBIO peliaTh MOCTaBJICHHBIC 33/1a4M, HCIOJIb3YS YMEHHS M HABBIKM B OpTaHU3aIMH
HAyYHO-UCCIIEIOBATENIbCKUX U TEXHOJIIOTUYECKUX PaboT.

3. Kparkoe comepkanue Q1 CHUNITHHBI

Pazoen 1. Beeoenue: yenu u 3a0auu npedOuniomHou NPaKmuxu.

OmnpeneneHne M COTJacCOBAHME C PYKOBOAMTENIEM OCHOBHBIX L€N€l M 3ajad NpeaJuIIOMHON
npakTUKU. COCTaBIEHHE U COIVIACOBAHME IUIaHA BBIIIOJIHEHUS HAy4YHO-HCCIEN0BAaTENbCKOM WIIM pacdyeTHO-
NPOCKTHOM paboThl B paMKax MpeJAUIUIOMHON mpakThkH. CorjacoBaHMe KOHTPOJIBHBIX TOYEK, BHJA H
o0beMa MPENCTaBISIEMOr0 K KaKJOW KOHTPOJbHOW Touke MaTepuaina. OpraHu3aliOHHO-METOAMYECKHE
meponpustus. WHcTpykTak Ha paboueM MecTe, MO 3JIEKTPOOE30MacHOCTH U TMPOTHUBOIOKAPHOU
0€30MacHOCTH, 110 TEXHUKE 0€30IaCHOCTH pabOThI C BEIIeCTBAMU pa3HOM creneHu onacHocTH. CocTaBieHHe
YaCTHOM WMHCTPYKLHHU MO TEXHHUKE OE30MaCHOCTH B COOTBETCTBUHU C OCOOEHHOCTAMU OOBEKTOB M METOOB
UCCIIEIOBaHMS IO YTBEP)KICHHON TeMaTHKE pabOoThI.

Pasoen 2. Bvinonnenue 6binyckHotl K6aIU@GUKAYUoHHOU pabomul.

TemaTuka NperIUINIOMHOM NPAKTUKKA CTYAEHTOB OakajlaBpuaTa ONpeAeseTcs TEeMaTUKOM uX
BBIITYCKHON KBaTM(PUKALMOHHOM pabOThI ¥ POBOJUTCSA B HAYYHO-HUCCIIEIOBATENILCKOM (popmaTe.

Hayuno-uccienoBarenbckas pabota B pamMKax MPEATUIUIOMHOM MPaKTUKU MPOXOAUT B HAYYHBIX
nabopaTtopusx,  TEXHOJOTUYECKUX  IOAPA3JCICHHUSX, MHGOPMALMOHHBIX ~ LIEHTpax  Hay4yHO-
MCCJIEIOBATENIbCKOM OpraHu3anuu Wik B jabopartopusix Beimyckaromied kadenper PXTY um. JI. U.
MenneneeBa. CTyneHTBI 3HAKOMSTCS C TeKylled paboToil jgabopaToOpuu, OCBaMBAIOT METOABI CHHTE3a
MaTepHajoB, MPOBOAAT OTAEIbHBIC (PU3NKO-XUMHUYECKHE U TEXHOJOTHYECKUE HCIBITAHHS, MPHOOPETAIOT
HaBBIKM MOMCKA HAYYHO-TEXHUYECKON MH(OpMaIu U paboThl ¢ 0a3aMu JTaHHBIX, y4acTBYIOT B 00paboTke
pe3yabTaTOB MCCIIEOBAHUS U MOATOTOBKH UX K IMTyOJIHKAIHUH.

Bo Bpemst mpoXoXkaeHHUs MPEATUIUNIOMHON MPAKTUKUA CTYAEHTHI COOMPAIOT MaTepUaibl MO TeMaTHKE
BBIMMYCKHON KBaNIM(PUKAMOHHON pabOThl, aHATU3UPYIOT UX, HAMEYAIOT OCHOBHBIC HAIPABIICHUS M 3aJaud
paboThL, BEIpaOdaTHIBAIOT METOJIOJIOTHUIO PEIICHUS ITUX 3a]1a4.

KonkpeTrHoe coiepxaHue MpeAIUIUIOMHON MPAKTHKU ONpeNeNsieTcs WHAMBUAYAJIbHBIM 3a/laHueM
CTYJEHTa ¢ Y4ETOM MHTEPECOB U BO3MOKHOCTEH OpraHU3alluii, I OHA BHITOIHSIETCS.

NuauBuayanpHOE 3a1aHue pa3padaThiBaeTCs MO MPOQIIIIO CIIEUATLHOCTH B CTPOTOM COOTBETCTBUU
C YTBEPKJIEHHON TEMOU BBITYCKHOW KBATH(PUKAITMOHHON pabOThI CTICIIHAIHCTA.
4. O0beM y4eOHOM JUCHHILIMHBI

. O0BbeM TUCHHUIITTHHBI
Bun yuyeOHo# padoThI 3F Axax v, | Actp..

OO0masi Tpy10€eMKOCTh 1M CHUINTHHBI 9 324 243
KonTakTHasi padoTa — ayIMTOPHbIE 3aHATHS: - - -
CamocrosiTesbHast padoTa 9 324 243
KonrtakTHas camoctosTenbHas pabora 9 0,4 0,3
CaMocCTOsITENIbHOE U3YUYEHHE PA3AEIOB IUCLUIIIMHbI 323,6 243,7
Bua uToroBoro KOHTpoJIs: 3adeT ¢ OLEHKOM
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5.5 'ocynapcTBeHHasi UTOrOBasi aTTECTALMSA:
«IloaroroBka K mpoueaype 3alUThl U 32MMTA BbINYCKHO KBAJIU(PUKANNOHHOH PadoThI»

1 Heab rocyaapcTBeHHOM HMTOrOBOIl aTTeCTAIMM: BBINOJHEHHUS M 3alUUThl BBINYCKHOH
KBAJIM(UKAIMOHHON padoThl (WM Jpyroe pacmupeHue u3 coorBercrBywmero ®IrocC BO) —
BBISIBJICHHE YPOBHS TEOPETUYECKOM M MPAKTHUYECKON MOATOTOBIEHHOCTH BBITYCKHMKA By3a K BBIIIOJIHEHUIO
npodecCHOHANBHBIX 3aad U COOTBETCTBUS ero noarotoBku tpeboBanusM ®I'OC BO mo HampaBiieHHIO
noaroroBku 18.03.01 Xummueckass TexHosorus, mpoduib «TeXHOTOTHSA CHHTETHYECKUX OMOJOTHYECKH
AKTHBHBIX BEILIECTB, XUMUKO-(PapMalleBTUYECKUX MTPENapaToOB U KOCMETUYECKUX CPEJICTBY.

2 B pe3yabTaTre NPOXOXKICHUS] TOCYJAPCTBEHHON MTOrOBOM ATTECTALMHM: BBINOJHEHHS H
3aIIMTHI BBINMYCKHON KBAJIM(PUKANMOHHON PadoThl (MJIM JAPyroe paciiMmpeHue U3 COOTBETCTBYIONIErO
®I'OC BO) y cryneHnTa npoBepsieTcsi c)OPMHPOBAHHHOCTBH CJEIYIOIIMX KOMIIETEHLIHH, a TaKiKe
CJHCeAYIIUX 3HAHMH, YMEHHH ¥ HaBBIKOB, I03BOJIAIOIIUX OLEHUTHh CTEeNeHb TIOTOBHOCTH
o0yyaromuxcs K AajbHelimel npogecCHOHAJBLHOM AeATeJbHOCTH.

BoimyckHuk, ocBouMBHIMK —mporpamMmy —0OakajaBpuara, JODKEH — 0o0najgaTh  CIENYIOIIMMHU
KOMIIETEHIUSMMU:

VYK-1.1; YK-1.2; YK-1.3; YK-1.4; YK-1.5; VK-2.1; VK-2.2; VK-2.3; VK-2.4; VK-2.5; YK-2.6; VK-
2.7; VK-2.8; YK-2.9; VK-3.1; VK-3.2; VK-3.3; VK-3.4; VK-3.6; YK-4.1; YK-4.2; YK-4.3; YK-4.4; YK-4.5;
VK-4.6; YK-4.7; YK-4.8; YK-4.9; YK-5.1; YK-5.2; VK-5.3; YK-5.4; YK-5.5; YK-5.6; YK-5.7; VK-5.8; YK-
5.9; YK-6.1; YK-6.2; YK-6.3; YK-6.4; YK-6.5; YK-6.6; YK-7.1; YK-7.2; YK-7.3; YK-7.4; YK-8.1; YK-8.2;
VK-8.3; VK-8.4; YK-8.5; VK-8.6; YK-8.7; YK-8.8; VK-8.9; YK-9.1; YK-9.2; YK-9.3; VK-10.1; YK-10.2;
VYK-10.3; VK-11.1; VK-11.2; YK-11.3; YK-2.10; VK-5.10; YK-5.11; VK-5.12; VK-5.13; VK-5.14; OIIK-
1.1; OIIK-1.2; OIIK-1.3; OIIK-1.4; OIIK-1.5; OIIK-1.6; OIIK-1.7; OIIK-1.8; OIIK-1.9; OIIK-2.1; OIIK-
2.2; OIIK-2.3; OIIK-2.4; OIIK-2.5; OIIK-2.6; OIIK-2.7; OIIK-2.8; OIIK-2.9; OIIK-3.1; OIIK-3.2; OIIK-
3.3; OIIK-3.4; OIIK-3.5; OIIK-3.6; OIIK-3.7; OIIK-3.8; OIIK-3.9; OIIK-4.1; OIIK-4.2; OIIK-4.3; OIIK-
4.4; OIIK-4.5; OIIK-4.6; OIIK-4.7; OIIK-4.8; OIIK-4.9; OIIK-5.1; OIIK-5.2; OIIK-5.3; OIIK-5.4; OIIK-
5.5; OIIK-5.6; OIIK-1.10; OIIK-1.11; OIIK-2.10; OIIK-2.11; OIIK-3.10; OIIK-3.11; OIIK-3.12; OIIK-3.13;
OIIK-3.14; OIIK-3.15; OIIK-3.16; OIIK-3.17; OIIK-3.18; OIIK-4.10; OIIK-4.11; OIIK-4.12; OIIK-4.13;
OIIK-4.14; OIIK-4.15; OIIK-4.16; TIK-1.1; TIK-1.2; T1K-2.3; TIK-2.1; 11K-2.2; TIK-1.3; TIK-3.1; I1K-3.2;
IIK-3.3; T1IK-4.1; I1K-4.2; 1IK-4.3; YK-3.5; IIK-5.1; IIK-5.2; IIK-5.3; IIK-5.4; IIK-5.5; TIK-6.1; I1K-6.2;
[1K-6.3; OIIK-6.1; OIIK-6.2; OIIK-6.3.

3nams:

— TOpPSAOK OpraHu3alliM, IUIAHUPOBAHUA M MPOBEACHHUS HAayYHO-UCCIENOBATENbCKUX pPAa0dOT C
UCITIOJIb30BAaHUEM TOCIEIHUX HAYYHO-TEXHMUYECKUX JOCTIKEHMH B O0JIACTM XMMHUU M TEXHOJOTHH
OMOJOTUYECKH aKTUBHBIX BEILIECTB, XUMUKO-(apMalleBTHUECKUX MPEnapaToB U KOCMETUYECKUX CPE/ICTB;

— TEOPETHUYECKUE OCHOBBI CHMHTE3a OPraHWYECKHX COEOUHEHUN C MOTEHUMAIbHOM WJIM M3BECTHOU
OMOJIOTMYECKON aKTUBHOCTBIO U TIOTYYEHHUS TOTOBBIX MPOIYKTOB Ha UX OCHOBE;

— OCHOBHbIE TpeOOBaHMS K MPEACTABICHUIO PE3yJIbTaTOB IMPOBEICHHOTO HCCIEAOBAaHUS B BUJE
HAy4YyHOT'O OTYETA, CTATbU WM JTOKJIAJa.

Ymemn:

— CaMOCTOSITEJIbHO BBISIBIISITH MIEPCIEKTUBHBIE HAMIPABJICHUS HAYYHBIX HCCIIeI0BaHUM, 0OOCHOBBIBATD
aKTyaJIbHOCTb, TEOPETUUECKYIO M MPAKTHUECKYIO 3HAYUMOCTH MPOOJIEMBbI, TPOBOAUTH SKCIIEPUMEHTAIbHbIC
WCCJIEI0BAHMS, AHAJIU3UPOBATh U MHTEPIIPETUPOBATH MOJYUYECHHBIE PE3YJIBTATHI;

— OCYIIECTBJIATH MOMCK, 00pabOTKYy W aHAJIW3 HAYYHO-TEXHHYECKOH HH(POpPMALUU IO Teme
BBITNOJIHSAEMON pabOThl, B TOM YHCIIE C IPUMEHEHHEM COBPEMEHHBIX TEXHOJIOTHil;

— paboTaTh Ha COBPEMEHHBIX NpHUOOpax, OPraHU30BBIBATH MPOBEICHHE HKCIEPUMEHTOB U
UCTIBITAHUH, IPOBOAUTH UX 00pabOTKY U aHATM3UPOBATh PE3YJIbTATHL

Braoemn:

— METOJOJIOTUEN U METOAUKOW MPOBEACHUS HAYYHBIX HUCCIICIOBAHUI; HABBIKAMU CaMOCTOSTENbHON
Hay4YHOU W UCCIIEI0BATEIbCKON pabOoTHI;

— HaBbIKaMU pabOThl B KOJUIEKTHBE, IUIAHUPOBATh M OPTraHU30BHIBATh KOJUIEKTHBHBIE HayuyHBIE
UCCIICIOBaHMSL; OBJIAZIeBaTh COBPEMEHHBIMU METO/IaMH MCCIIEIOBAHUS U aHAIN3a [TOCTABICHHBIX MPOOIIEM;

— CHOCOOHOCTBIO pelIaTh MOCTABJICHHbIE 3a/layM, MCIOJb3YS YMEHHUS M HaBBIKM B OpraHHU3al[MU
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HAYYHO-HCCIIEJOBATEIbCKUX M TEXHOJIOTHYECKUX PadoT.

3 Kparkoe coaep:kaHue rocyJapCTBeHHOH HUTOrOBOM aTTecTallMU: MOATOTOBKH K Npoleaype
3alUTHI ¥ 3aIIUTHI BHINYCKHON KBAJIN(PUKAMOHHONH PadoThI.

I'ocynapcTBeHHass UTOroBasi aTTECTallMs: BBHIIOJHEHHE M 3allMTa BBITYCKHON KBalM(DPUKALMOHHOU
pabothl (nam apyroe pacumupenue u3 coorBercrBytomero @I'OC BO) npoxomut B § cemectpe Ha 0asze
3HAHWW, YMEHUH W HABBIKOB, MOJYYCHHBIX CTYJICHTAaMU MPH U3YYEHUH AUCUMIUIMH HampasieHus 18.03.01
XuMmHuueckasi TexHoiorus, npodunb «TeXHONOTHs CHHTETHUECKHMX OMOJIIOTMYECKH aKTHBHBIX BEIIECTB,
XUMHUKO-(papMalieBTUYECKUX IPENapaToB U KOCMETHUECKUX CPEACTB» U MPOX0XKICHHS TPAKTUK.

I'ocynapcTBeHHas UTOroBasi aTTeCTalMs: MOATOTOBKU K MPOLENype 3aIlUThl U 3alUThl BBITYCKHOM
KBaJTM(PUKAIIMOHHON pabOTHI MPOBOAUTCS TOCYAAPCTBEHHOM YK3aMEHAIIMOHHON KOMUCCHEH.

Kontponb ypoBHA CHOPMHUPOBAHHOCTH KOMIIETEHIIMA OOYYAIOMIMXCs, TPUOOPETEHHBIX TIpU
ocsoeanu OOII, ocymiecTBiseTCsl MyTEeM NPOBEACHUS 3aLIUTHI BBITYCKHON KBATU(PHUKAIIMOHHONH PabOTHI
(BKP) u nmpucBoeHust kBanudukaum «0aKaiaBpy.

4 O0beM rocysapCcTBeHHOHl HWTOrOBOHM AaTTeCTAallMM: NMOATOTOBKH K MNpoueaype 3allUTbl H
3a1IMTHI BBINMYCKHOI KBAJTH(PUKANMOHHON PadoThl.

IIporpamma OTHOCHTCA K 00s3aTeNIbHOW yacTW y4yeOHoro maHa, k O0moky b3 «['ocynmapcTBeHHas
UTOrOBas aTTECTALUA» U PACCUUTAHA HA COCPEJOTOUEHHOE MPOXOKACHUE B 8 ceMecTpe (4 Kypc) oOydeHus B
ooneme 216 akan. yacos (6 3ET). [Iporpamma npeamnosaraet, 4ro o0y4yaronmecss UMEIOT TEOPETUYECKYIO U
IPAaKTUYECKYIO MOATOTOBKY B 001aCTH XUMHUM U TEXHOJIOIMH OMOJIOTMYECKH aKTUBHBIX BELIECTB.

o B 3aueTHBIX B akazem.
Bunpl yue6HO# paboThI
CANHUIIax qacax
O6mas tpynoemkocts 'MA nmo yueOHoOMY miiany 6 216
KonTakTHas padora (KP): - -
CamocrositesbHas padora (CP): 6 216
KoHTtakTHas paboTa — UTOTOBAas AaTTECTAIIHS 6 0,67
Brimonnenue, nanucanue u opopmienne BKP 215,33
Bun konTpoJs: zammuTa BKP
Brisl yaeGHOR paboTs! B 3aueTHbBIX B actponom.
€AMHULIAX yacax
O6mas tpynoemkocts 'MA nmo yueOHOMY miiany 6 162
KonrakThas pa6ora (KP): - -
CamocrositesbHas paoora (CP): 6 162
KoHTtakTHas paboTa — UTOTOBAas aTTECTAIIHS 6 0,5
Brimonaenue, Hanucanue u opopminernne BKP 161,5
Bun konrpoJs: 3ammTa BKP

5.6 ®akyabTaTUBBI

AHHOTaUUs padoyeil NPOrpaMMbl JUCUHUIIIIMHBI
«'pammanckasi 3alIIUTA B YPe3BbIYANHBIX CUTYAIHAX)

1. Heab AMCHUNJIMHBI — MOJTOTOBUTH CTYJAEHTAa K OCMBICICHHBIM MPAKTUYECKUM JEHCTBUSIM IO
o0ecreueHnI0 CBOEH 0€30MacHOCTH W 3allUThl B YCJIOBHUSX BO3HWKHOBEHHS YPE3BBIUAWHOW CHUTYyaIlH
MNPUPOJHOTO, TEXHOTEHHOIO M BOEHHOTO xapakrepa. OCHOBHOM 3ajauedl JUCHUMILIMHBI  SABISIETCS
dbopMHpOBaHHE YMEHH W HaBBIKOB, TO3BOJIIONIMX HA OCHOBE HW3Y4YEHHUs OIACHBIX M IOPAKAIOIINX
(GakTOpOB UpE3BBIUANWHBIX CUTYallMid MPUPOJHOTO, TEXHOTEHHOTO M BOCHHOIO XapakTepa, IpYrux
OTMACHOCTEH yMEJI0 pelIaTh BOMPOCHI CBOEH OE30MaCHOCTH C HCIOJIb30BAHHEM CPEJICTB CHCTEMBI
rpak1aHCKOW 3aIlUTBHI.

2. B pe3yabTaTe 0CBOEHM S JUCUMIIJIMHBI CTYIEHT J0JI5KEeH:

Obnadamye CleayOMUMI KOMIIETEHIIMAMU U UHIUKATOPAMH UX JTOCTHUKECHUS:
VYK-8.1, YK-8.5, VK-8.7.
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3namu:

- XapakTepUCTUKH TNPUPOIHBIX O€ICTBUN, TEXHOTCHHBIX aBapuil W KaracTpod Ha pagualloHHO,
XUMHUYECKH U OMOJOTHYECKH OMACHBIX 00BEKTaX, Mopakarire GakTophbl IPYruX OMacHOCTEH;

- OCHOBBI BO3JICHCTBUS OMACHBIX (PAKTOPOB UPE3BBIYANHBIX CUTYallMi Ha YeJIOBEKa U MPUPOAHYIO Cperdy,
JIOTyCTUMBbIE TIPEe/IeNIbHbIE KPUTEPUU HETATUBHOTO BO3ICHCTBHUS;

- Mepbl 0€30I1acHOTO TOBEACHHUS NpHU TPeOBIBaHMHM B pailoHaxX (30HaX) MOXKApOB, PATUOAKTHBHOTO,
XUMHUYECKOTO U OMOJIOTHUYECKOTO 3arps3HEHMS;

- cnocoObl M CPEACTBA 3alllUTHl YEJOBEKA OT BO3JECHCTBUS MOpa)xkaromux (akTOpoB UYpe3BbIYAMHBIX
CUTyalluil IPUPOTHOTO, TEXHOTCHHOT'O U BOGHHOT'O XapaKkTepa.

Ymemns:

- HCTIOJIb30BaTh CPE/ICTBA 3AIUTHI OPraHOB JBIXaHUS M KOKU, MEIULIMHCKUE JJI CAMO3AIlIUThl U OKa3aHUS
MOMOILU JPYTUM JIIOISIM;
- IPUMEHSTH MEPBUYHBIE CPEJICTBA MOKAPOTYLICHHS JUIsl JTOKATU3alUU U TYHIEHUS M0Kapa, BOSHUKILIETO
B ayAUTOpUH (JabopaTopun);
- OKa3bIBaTh cebe M JAPYruM MOCTPaJaBIIUM MEAMIIMHCKYIO IMOMOIb C MCHOJIb30BaHUEM TaOEIbHBIX U
MOJAPYYHBIX MEAUIIUHCKUX CPENICTB.

Braoemy:

- mpuéMaMHu TPOBEJCHHUS YACTUYHOM CaHUTAapHON 00paOOTKM MpH BBIXOJE M3 paifoHa (30HBI)
PaaIuoaKTHBHOTO, XUMHUYECKOTO U OMOJIOTHYECKOTO 3arps3HEHUs (3apaKeHus);

- crmoco0aMu ¥ TEXHOJIOTHUSIMU 3alTUTHI B YPE3BBIYANMHBIX CUTYAIIHSIX.

3. Kpartkoe cogep:xanue JUCUMIIMHBI.

Pazoen 1. Onachocmu npupoonoco xapaxmepa. CTuxuiiHble O€NCTBUS, SBJICHHS TPUPOJIBI
pa3pyLIUTENbHON CHIIBI - 3eMJICTPSACEHUS, HAaBOJAHEHMS, CEJICBbIE MOTOKHU, OIMOJ3HHU, CHEXKHbBIE 3aHOCHI,
U3BEp)KEHNE BYJIKAHOB, 00BaJIbI, 3aCYXH, yparaHsl, OypH, MOKaphbl.

Pa3zoen 2. Onacnocmu mexunozenno2o xapakmepa. ABapuu 1 KaTacTpodsl Ha paAUallMOHHO OaCHOM
00BEKTEe, XMMHUYECKH OIAaCHOM OOBEKTe, OHOJOrMYECKHM ONAacHOM OO0BEKTe; Ha TPaHCIOPTe
(>Kene3HOIOPO)KHOM, aBTOMOOMIIBHOM, PEYHOM, aBHALIMOHHOM); Ha TUAPOCOOPYKEHUSIX; HA KOMMYHaJIbHBIX
CUCTEMaXx KH3HEOOEeCTICUeHUSI.

Pazoen 3. Onacnocmu e6oennoco xapaxmepa. IIpuMEHEHHE OpPYXHS MaCcCOBOTO TOPAKEHUS
(SLIepHOT0, XMMHUYECKOTO, OMOJIOTUYECKOT0), OOBIUYHBIX CPEJCTB C 3aKUTATEIbHBIM HAMOJIHEHUEM, HOBBIX
BUJIOB OpY>KHUs. 30HBI 3apakKeHUsI OT CPEJICTB MOPAXKEHUS U UX BO3/ACHCTBHE HAa HACEICHHUE U OKPYKAIOIIYIO
IPUPOJIHYIO CPELY.

Pazoen 4. Ilosxcapnas 6ezonacnocms. IloxapHas omacHocTh. [loxkapnas oxpana. Kmaccudukarmst
MOKapoB MOXapoB B 3JaHMUSIX U mNomemleHusx. CTaauu pa3BUTUS MOXapoB. Jlokanmuzanusi U TyIICHUE
noxapoB. IlepBuunbie cpenctBa moxkaporymenus (oraerymmtenu OIT -8, OV-2, OBII-5, BHyTpeHHMI
MO>KapHBIA BOAONPOBOA) W MpaBujia MOJb30BAaHUS MMU. ABTOMATHUYECKHE CHCTEMbI MOXKAPOTYIICHUS —
NPUHKJIEpHbIE U JIpeHuyepHble. OrHeTylIanme BellecTBa — BOJa, MEHbI, HEroployne ra3bl U pa30aBUTENH,
MOPOUIKOBBIE COCTABBI, TAJIOT€H3aMEILEHHBIE YTIEBOAOPOIbI.

Pazoen 5. Komnnexc meponpusamuti 2paxcoanckoul 3auumsl HACENeHUs.

- OnoBemenne u uHGOpMHUpPOBaHKME HacelneHUs 00 omacHocTu. [IpUHSATHE HaceleHHWEM CUTHAJIOB
onoemenns («Baumanue Bcem!», «BosnmymHas TpeBoray, «PammamuoHHas OMacHOCTBY, «XHUMHUYECKas
TpeBoray, «OT0ol OMaCHOCTHY) U MOPSAIOK JACUCTBUS MO HUM. DBaKyallusl HACEICHHs U3 30HBI OMACHOCTH.
CrniocoObI 5Bakyaluu JKCTpeHHasl 3BaKyallus CTYIEHTOB U3 ayAUTOPHH NPH BO3SHUKHOBEHUH MOXKapa.

- CpencrtBa MHAMBUAYaNbHOU 3amuThl opraHoB asixanus (I'T1-7, T'TI-9, P-2, V-2K, PITA-1, PIII'-
67M, PY-60M, «Denuxcy, ['/I3K, AT, ATIT-3, [13VY-K, UI1-4M, UII-5, UI1-6, KUII-8), koxu (JI-1, O3K)
yesnoBeka. MeIUIIMHCKHIE CPEACTBA 3alUTHI.

- CpencrtBa KOJUIGKTUBHOW 3amuThl HaceleHus. HasHaueHue, 3aIlMTHBIE CBOMCTBA YOEKHIIL.
[IpotuBopanuanuonusie ykpeitusi (IIPY, mom3eMHble mMemexoHble Mepexoibl, 3ariayOJeHHbIE CTaHIUU
METPONOJUTEHA), MPOCTEHIINE YKPBITUA (TpaHILEH, OKOMbI, MNepeKpbIThie mienu). llpaBuna 3ansTus
yOexuia.

Pazoen 6. Oxazanue nepeoui nomowu. OkazaHue TEpPBOM TOMOIIM TIPU OXKOTaX, paHEHUSX,
3apaxenusx. [IpoBeieHre YaCTUYHOW CAHUTAPHON 0OPaOOTKH KOKHBIX MIOKPOBOB YEJIOBEKA MPH BBIXOJIE M3
30H PaJUO0AKTUBHOT0, XMMUYECKOTO 1 OMOJIOTUYECKOTO 3apaKeHUs (3arpsi3HEHNUs ), U3 30H M0KapPOB.
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Paszoen 7. Jluxeudayus nociedcmsuil upe3guluaiinoli cumyayuy. ABapHUHO-CIIacaTelbHbIE PAaOOTHI.
DKCTpeHHas HBaKyalus U3 ayAuTOpuu (JIAOOpaTOpUM) B YCIOBUAX MOXKapa, PaaIHalliOHHOTO0, XUMHUIECKOTO,
OMOJIOTUYECKOTO 3arpsi3HEHUs TEPPUTOPUN C HUCIIOIB30BAHUEM IMPOCTEHIINX CPEACTB 3aIIUTHI («DEHUKCY,

I'JI3K, mpotusoraza I'TI-7 ¢ JAI1I-3).
4. O0beM y4eOHON JUCHHILIMHBI

Buj y4yeOHoii pa6oThI O6mem HCIUNINHDI
3E AkajemM.4 | ACTpPOH.4

O0mast Tpy10eMKOCThb JUCUHMIIIHHbBI 1 36 27
KonTakTHasi padoTa — ayIMTOPHBbIE 3aAHATHS: 0,44 16 12
Jleknun 0,44 16 12
CamocrosiTesibHAs paboTa 0,56 20 15
CaMocCTOATEIbHOE N3YUYEHHE PA3EJIOB JUCLIUIIINHBI 0.56 19,8 14,85
KoHTakTHas camoctosTenpHas pabora ’ 0,2 0,15
Bu/1 H”TOrOBOr0 KOHTPOJIS: 3auer

AHHOTauA padoyell MPOrpaMMbl JUCHUIJIMHBI

«IlepeBol HAYYHO-TEXHHUYECKOM JIUTEPATYPbI»

1. Heab aUCUMIUIMHBI — TIpHOOpeTeHue oOydJarouuMucs oO0mel, KOMMYHUKATUBHOW |

npodeCCHOHATBPHON KOMIETEHIUI, ypOBEHb KOTOPBIX Ha OTAEIBHBIX 3Tamax S3bIKOBOM MOATOTOBKH
MO3BOJIIET  BBIMIOJIHATH  pa3fUYHble BHUIBI  IPO(ECCHOHATFHO OpPUEHTHUPOBAHHOTO TEpeBofa B
IIPOU3BOJCTBEHHON U HAYYHOU IEATEIBHOCTH.

2. B pe3yabTraTe u3ydyeHUus JUCHHUILUIHHBI 00yYAIOIIUICA T0JIKEH:

Ob6nadamye CleAYOMUMI KOMIIETEHIIMSAMHU U UHIUKATOPAMH UX JTIOCTHKECHUS.

VK-4.2; YK-4.3; YK-4.4; YK-4.5; YK-4.6; YK-4.9

3nams:

— OCHOBHBIE CIIOCOOBI TOCTUKEHUSI SKBUBAJIIEHTHOCTU B MIEPEBO/IE;

— OCHOBHBIE IIPUEMBI IIEPEBOJIA;

— SI3bIKOBYIO HOPMY M OCHOBHbBIE (DYHKITUU SI3bIKA KAK CUCTEMBI;

— JIOCTaTOYHOE JUIS BBITIOJIHEHUS MEPEeBO/ia KOJIMYECTBO JIKCUYECKUX €AMHUI], (pa3eoOTU3MOB, B
TOM YHCJIE COL[UATBHBIX TEPMUHOB U JIMHTBOCTPAHOBEAUYECKUX PEaInil;

ymemn.

— IPUMEHATH OCHOBHBIE IIPUEMBI IEPEBOJIA;

— OCYLIECTBISATh NMUCHMEHHBIH MEPEBOI C COONIONEHUEM HOPM JICKCHUECKOW SKBHBAJICHTHOCTH,
coOI0CHNEM IPaMMAaTHYECKIX, CHHTAKCUYECKUX U CTUJIMCTHUECKUX HOPM;

— 0(OpMIIATH TEKCT MEPEBOJIa B KOMITBIOTEPHOM TEKCTOBOM PEIaKTOPE;

— OCYLIECTBIISITh MEPEBOJ C COONIOACHUEM HOPM JIEKCUYECKOW SKBHBAJIEHTHOCTH, COOJIIOJIEHUEM
rpaMMaTHYE€CKUX, CHUHTAKCUYECKMX W CTUJIUCTUYECKUX HOPM TEKCTa TMepeBoJa U TEMIIOPATbHBIX
XapaKTEPUCTUK UCXOJHOIO TEKCTa;

enadems:

— METOJUKOW MpeAnepeBOYECKOro aHajgn3a TEKCTa, CIOCOOCTBYIOIIEH TOYHOMY BOCHPHSITHIO
MCXOJIHOTO BBICKA3bIBAHNUS,

— METOJMKOM MOATOTOBKHU K BBHIMOJHEHHUIO MEPEeBO/a, BKIIIOUas MOMCK MHPOpPMAIMU B CIPABOYHOM,
CIELHATLHOM JINTEPATypPE U KOMITbIOTEPHBIX CETSX;

— OCHOBAMH CHCTEMBI COKPAILLEHHON NEPEBOIUECKON 3alMCH MPU BBITOJIHEHUH MEPEBOIA;

— OCHOBHOMW MHOS3BIYHOM TEPMUHOJIOTUEN CIIEHUAIBLHOCTH;

— OCHOBaMH pedeprpoBaHUs U AHHOTUPOBAHUS JINTEPATYPHI 110 CHEIHATbHOCTH.

3. Kparkoe comepkanue Q1 CHUNITIHHBI

Paznen 1. OcHOBHBIE JIEKCMYECKHME W CTHJIMCTUYECKHE 3aKOHOMEPHOCTH IME€pEeBOJA HAy4HO-
TEXHUYECKOH JINTEPATypPhl

1.1 Jlekcuyeckne 3aKOHOMEPHOCTH HAYYHO-TEXHHYECKOTro nepeBoaa. CMBICIOBON aHaIW3 Hay4dyHO-
TEXHUYECKOTO TEKCTa M ero cerMeHranus. CTUINCTHYECKHE OCOOCHHOCTH HAayYHO-TEXHUYECKUX TEKCTOB.
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[Ipeononenne TpyIHOCTEH, CBA3aHHBIX C PACXOKIECHUEM CHHTAKCHUECKHUX CTPYKTYp HMHOCTPAHHOTO M
PYCCKOTO TEXHHUYECKHUX TEKCTOB.

1.2 CpaBHeHue mOpsiiKa CJIOB B AHMVIMHCKOM M pyccKoM mpennoxkeHusix. IlepeBon cios,
yCTaHOBJIEHHE 3HaueHus cioBa. IlepeBon cBOOOAHBIX M (pazeonornueckux cioBocoderanuid. I[lepeBon
3aroJIOBKOB TEKCTOB U CTaTeH

1.3 Coxkpamennsi. OcoOEHHOCTH HX TepeBojia. Pa3BuTHe HaBBIKOB MEpeBOAa HA IPUMEPE TEKCTOB 10
TemMe «XuMudeckas sadopatopus» «3MepeHus: B XUMHI.

1.4. Jlekcuueckue TpaHchOpMAIlMU TIPH TEPEBOJE TEKCTOB MO TEMATHKE XHMHUHM U XUMHUYECKOH
TEXHOJIOTHH.

Pa3znen 2. OcHOBHBIE rpaMMaTUYECKHE OCOOCHHOCTH MEPEBOIA.

2.1. Ocobennoctu mepeBoja mpemtoxkeHuii Bo BpemeHax Indefinite, Continuous., Perfect, Perfect
Continuous Ha mpUMepe MepeBoJa TEKCTOB MO TeMaTHKE XUMHUECKOW TexHojoruu IlepeBoa npuaaToYHbIX
MPETI0KEHUH.

2.2. Metoabl U NpUEMBI NIEPEBOJIa CTPAJATENBHOTO 3aj0ra Ha IPUMEPE MEPEBOJA TEKCTOB 110 TEME
"TexHomoruu Oymymiero".

2.3. Tunsl yCIOBHBIX NpENIOKEHUHN, MpaBWiia 1 OCOOCHHOCTH MX mepeBona. [IpakTuka mepeBoia
YCIOBHBIX TMpPEAJIOKEHUH Ha TMpUMepax TEKCTOB IO pa3IUYHbIM pasfenaM XUMHUA H XUMHYECKOM
TEXHOJIOTUH.

2.4. MopganpHble TJIAroJibl W OCOOCHHOCTH WX TIEPeBOJa HA TMPUMEpPE TMepeBOoJila TEKCTOB
«TexHonorusy, « IpoMbIIUIEHHOE 000PYIOBAaHUE)

Pazgen 3. OcoGeHHOCTH TIEpEeBO1a IPEAIIOKEHUHN C HEIMYHBIMU (hOpMaMu TJiarojia

3.1 udunutus (HeonpenenenHas ¢popma raarona). Ponb nHQUHUTHBA B IPEATIOKEHUN U BAPHAHTHI
nepeBoJia Ha pycckui a3bIk. [Ipudactus u repyHnnil. BapuanTsl nepeBoaa Ha pyCCKUM SI3bIK.

3.2 WudunutuBHbie 0060poTH. OO0pOT nomosHeHHe ¢ MHPUHUTHBOM. OOOpOT mMmojajexaliee ¢
uHGUHUTUBOM. Pa3nnyHble BapuaHThI IepeBo/ia.

3.3 IlepeBoa mpuYacTHBIX 000pPOTOB. AOCOJIOTHBIN MPUYACTHBIA OOOPOT M BApPHAHTHI IEPEBOJA.
Pa3BuTHe HaBBIKOB MepeBo/ia B chepe XUMUU U XUMUYECKOW TEXHOIOTHH.

Paznen 4. Ocobennoctu peepaTUBHOTO IepeBoIa

4.1. AJTOpUTM TMpPEeANepeBOTIECKON pPadOThHl € HAYYHO-TEXHUYECKUM TEKCTOM IO XHWMHUKO-
TEXHOJIOTMYECKON TEMAaTHUKE.

4.2. AaropuTM cocTaBlieHHs pedepara 1o XMMHUKO-TEXHOJIOTHIECKON TeMaTUKe (AaHHOTAITUH )

4.3. Anroputm paboThI 110 pedepaTUBHOMY MEPEBOLY IO XMMHUKO-TEXHOJIOIMYECKON TeMaTHKE.

4. O06beM yueOHOM JUCUUIJIMHBI

Cemectp
. Bceero
Bun yuebnoi paboThl 5 cemecTp 6 cemecTp
3E Axan. 4. 3E Axap. 4. 3E Axap. 4.

OO6m1ast TpyA0€MKOCTh TUCITUTUTHHBI 4,0 144,0 2,0 72,0 2,0 72,0
K _

OHTAKTHA! pagoTa 1,8 64,4 0,9 32,0 0,9 32,0
ay/INTOPHbIE 3aHATHS:
[Ipaktuueckue 3austus (113) 1,8 64,0 0,9 32,0 0,9 32,0
CamocrosiTesbHasi padora 2,2 80,0 1,1 40,0 1,1 40,0
KonTakTHast caMmocTosATENbHAS 0.4 0.2 0.2
paborta
C 2,2 1,1 1,1

aMOCTOSITENILHOE U3y4eHUE 796 398 39.8
pa3aeNioB AUCIHUILTAHBI
Bua konTpoJs 3auer 3auer

Cemectp
. Bcero
Bun yueGHOM paboThI 5 cemecTp 6 cemecTp
3E Actp. 4. 3E Actp. 4. 3E Actp. 4.
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OO01mast TpPyA0€MKOCTh JUCIUTIITTHBI 4 108 2 54,0 2 54
K —
OHTAKTHas padoTta 1.8 483 0.9 24 0.9 24
ay/IMNTOPHbIE 3aHATHS:
[TpakTueckue 3ausatus (I113) 1,8 48 0,9 24 0,9 24
CamocrosiTesibHast padboTa 2,2 60,0 1,1 30,0 1,1 30,0
KoHnTakTHas camocTosiTenbHast 03 0.15 0.15
pabota
C 2,2 1,1 1,1
aMOCTOSITENIbHOE U3yUEHUE 50.7 29.85 29.85
pa3zenoB AUCIUILINHBI
Bua konTpoJs 3auer 3auer

AHHOTanUs padoyeil NPOrpaMmMbl JUCUUIIIMHBI
«OCHOBBI HAyYHBIX HCCJIEJ0BAHUIDY

1. Heap pucuumiuHbl — QGOPMUPOBAHUE TMPOPECCHOHANBHBIX KOMIETCHIIMA MOCPEICTBOM
OCYIIIECTBIICHUS SKCIIEPUMEHTATbHONU HAyYHO-UCCIIEI0OBATENbCKON AESITETbHOCTH.

2. B pe3yabTaTe u3y4eHusi AUCHUILIMHBI 00yYAKOIIUICA TOIKEH:

Obaaoams cliefyOmUMU KOMIETSHIIMSIMA U HHAUKATOPAMH UX JOCTHUKECHUS:

YK-1.1; YK-1.2; YK-1.3; VK-1.4; YK-2.6; TIK-1.2; TIK-2.3; [IK-2.1; TIK-2.2; TIK-5.4; TIK-5.5;
[1K-6.1.

3Hamu:

— Ilopsimox opraHu3anuy, TUTAHUPOBAHHS M TIPOBEACHHS HAYYHO-HCCIIEOBATEIBCKUX pPAabOT C
UCIIOJIb30BaHUEM TIOCIEAHUX HAYYHO-TEXHUYECKUX JIOCTIKEHUH B 00JacTH XUMHM U TEXHOJIOTHU
CUHTCTHYECKUX OWOJIOTMYECKH AaKTUBHBIX BEIIECTB, XWMHKO-(apMalleBTUYECKUX IMPenapaToB U
KOCMETHUYECKUX CPEJICTB;

— TeopeTndeckne OCHOBBI CHHTE3a OPraHMYECKHX COCIUHEHUN ¥ MPUMEHSATh OTH 3HAHHUS Ha
MPAKTHKE;

— CBoiicTBa XMMHUYECKHX 3JIEMEHTOB, COCAMHEHHM M MaTepHalloB Ha MX OCHOBE ISl PELICHHS
HAyYHO-HCCIIEIOBATEIbCKUX 3a]1a4.

Ymems:

— OcymecTBIsATh MOUCK, 00padOTKY M aHAIN3 HAYYHO-TEXHUYECKOH HMH(pOpMAIMU 1O MPOPUITIO
BBITNOJIHSAEMON paboThl, B TOM YHCIIE C IPUMEHEHHEM COBPEMEHHBIX TEXHOJIOTHIl;

— PaboraTs opraHu3oBbIBaTh MPOBEACHUE HKCIIEPUMEHTOB M UCIIBITAHUM, IPOBOJUTH UX 00pabOTKy
U aHAJIM3UPOBATH PE3YIIbTATHI,

— IlpumensaTs TeopeTHyeckue 3HaHUS, IONYYEHHBbIE MPU M3YYEHUH ECTECTBEHHO-HAYUHBIX
JTUCITUTIIMH JJIs1 aHAJIA3a SKCTIEPUMEHTAIBHBIX JaHHBIX.

Braoemy:

— CrnocoOGHOCTRIO pelIaTh MOCTaBJIECHHBIE 3aJayud, WCIOJb3YysSd YMEHHUS M HaBBIKM B OpraHHU3allH
HAYYHO-UCCIIEIOBATENIbCKUX U TEXHOJIOTUYECKUX PaboT;

— CrnocoOHOCTBIO M3y4YaTh HAYYHO-TEXHUYECKYI0 HMH(OpPMAIMIO, OTCUECTBEHHBIH W 3apyOeKHBIN
OTIBIT TI0 TEMATHKE HCCIIEIOBAHUS.

3. Kpartkoe coaep:xaHue TUCHMILIHHBI

Pasoen 1. Buinonnenue u npeocmasgienue pe3yibmamos HayuHbiX UCCAe008AHUL.

Brimosnnenune HayuHbIX wuccienoBaHuid. CocTaBiieHHME TporpamMmmbl uccienoBaHusd. CTpykTypa u
CoJlep>)KaHNEe OCHOBHBIX pa3JIeioB OTYETa O HAyYHO-UCCIIEeN0BaTeNIbcKoN paboTte. DopmynupoBaHue Henel u
3aJ1ay MCCJICIOBAHUSI; COCTABIICHUE aHATUTHYECKOTO 0030pa M0 TeMe HCCe0BaHus; BBIOOP 3 (HEKTUBHBIX
METOJIOB ¥ METOAMK JOCTH)KCHHUS JKEIaeMbIX Pe3yabTaTOB HccienoBaHus. [IpoBeeHre cOOTBETCTBYIONINX
SKCIIEPUMEHTOB JJIsl TMOJY4YeHHs] MPaKTUYECKHX pe3ylbTaToOB; aHalu3, HHTEepHperauus U 00001eHue
pE3yNbTAaTOB HCCIENOBaHUS;, (DOPMYITHPOBKA BBIBOJOB; HAaMHCcaHUWEe oT4yeTa. [loAroToBKa HAyqYHOTrO JOKIJIana
U TIPE3CeHTAaLINN.
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4. O0beM y4eOHOM JUCHHILINHBI

Bun yuyeOHo# padoThI

O0beM TUCHUIIUHBI

3E Axkan. | Actp.
4. 4.

O01masi TPy10eMKOCTh TUCIHHUILIHHBI 2 72 54
KonTakTHas padoTa — ayIMTOPHBbIE 3aHATHS: 1,33 48 36
[TpakTuueckue 3aHATHS 1,33 48 36
B TOM 4YHCJIe B (popMe MPaKTUUECKON MOATOTOBKH 1,33 48 36
CamocrosiTesbHasi padoTa 0,67 24 18
KonrtakTHas camoctosTenbHas pabora 0,2 0,15

0,67
CaMocCTOsITENIbHOE U3YUYEHHE PA3AEIOB IHUCIUIIIMHBI 23,8 17,85
Bua uTOroBoro KOHTpoJIsi: 3auer
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