5 AHHOTALIUU PABOYUX IMTPOI'PAMM JAUCHUIIJINH, TIPAKTUK U TUA
5.1 JlucuuniauHbl 00513aTeJIbHO YaCTH

AHHOTanUs padoyeil NPOrpaMmMbl JUCUUIIIIMHBI
«HUcTopus (mcropust Poccun, Bceoduiasi ucropus)»

1 Heap qucuunminHbl — GOpMUPOBAHUE Y CTYACHTOB I[ETOCTHOTO MPEACTABICHUS 00
HMCTOPUYECKOM INponuioM Poccuu, ee Mmecte BO BCEMUPHO-HCTOPUYECKOM MPOLECCE.

2 B pe3yabTaTe M3y4eHHUS IMCUMILIAHBI 00y4AIOMIMIACH 10/I2KEeH:

Obaadoamye cnenyomuMyd KOMIETSHIUSMHI U HHIUKATOPAMU UX JOCTUKECHHUS:

VK-1.3, VK-5.1, VK-5.2, VK-5.3.

3namo:

— OCHOBHBIC HAIPABIICHUS, TIPOOIEMBI U METOJIbI UCTOPUIECKON HAYKH;

— OCHOBHBIE 3Tambl U KIIOYEBbIe COOBITUSA HcTOpuM Poccun u Mupa; 0COOEHHOCTH pa3BUTHUS
POCCUICKOTO TOCYIapCTBAa, BRIAAOIIUXCS ACSITENICH OTEYeCTBEHHOM 1 BCeOOIIel HCTOPHH.

Ymemns:

— COOTHOCHUTH OOIIIE UCTOPHUECKUE MTPOLIECCH U OTACTbHBIC (DAKTHI; BBISBIATH CYIIICCTBCHHBIE
4epThl HMCTOPUYECKHUX IPOLIECCOB, SBJICHUM U COOBITHI; aHAJIM3UPOBATh COLMAIBLHO-3HAYUMBIE
poOIEMBI;

— (opMynupoBaTh U apryMEHTHPOBAHO OTCTAaMBaTh COOCTBEHHYIO MO3HUIUIO MO Pa3INYHBIM
npobieMaM UCTOPUH.

Bnaodemu:

— MpeACTaBICHUSMHU 00 UCTOPUH KaK HAyKe, ¢ MECTE B CUCTEME TYMaHUTAPHOTO 3HAHMUS;

— IPEJCTABICHUAMU 00 OCHOBHBIX 3Tanax B HCTOPUH YEJIOBEUYECTBA U UX XPOHOJIOTHH;

— KaTeropuajibHO-NMOHATUIHBIM aNapaToM U3y4aeMOu TUCLIUILIUHBL;

— HaBBIKAMM AHAJIN3a UCTOPUYECKUX UCTOUYHUKOB.

3 Kparkoe coaepxxanue TUCUUIINHBI

Pa3nesn 1. UcTtopusi B cucTeMe CONMAJBHO-TYMAHUTAPHBIX HayK. OCHOBBI MeTON0JI0THH
HCTOpUYecKoil HayKu. OC00EHHOCTH CTAHOBJIEHUS TOCYIapPCTBEHHOCTH B Poccuu o cpaBHeHnIo
C eBPONeiiCKMMH PaHHECPeAHEeBEKOBbIMH IOCy1apCTBAMM.

1. 1. Mecto ucropuu B cucreme Hayk. /I[peBHeiilliee mpouuioe 4yeioBeyecTBa U MepBbie
nuBuim3anun. Ilpenver ncropuyeckoi Hayku. Ponp Teopum B mo3HaHuu npouuioro. CylrHOCTS,
¢dbopMbI, (QYHKIIMM UCTOpHUYECKOro 3HaHHs. [loHATHE HMCTOPUYECKOTrO0 HCTOYHHKA, KIacCH(pUKaIus
UCTOPUYECKUX MCTOUYHUKOB. McTropus Poccun — HeoThemiiemMast 4acTb BCEMHUPHOW MCTOPUH; 001ee U
0COOCHHOE B HICTOPUYECKOM Pa3BUTHH.

AmnTtponorenes. Heonutuueckas peposmonusi. CouuanbHelid cTpoil. Pa3noxkenue nepBoOBITHON
oomuubl. [uBmmmzanmuu JlpeBuero Bocrtoka. I'ocymapctBa antwunHoctH. Haponmbl m apeBHeiIme
rocyaapcTBa Ha Tepputopun Poccun. OtHorenes cnassas. Benukoe Ilepecenenue naponos B III-1V BB.

Tpamunvionnele  GOpPMBI  CONMAJIBHOW  OpraHW3aIlMd  CEBPOMEMCKUX  HApOJOB B
JOTOCYTapCTBEHHBIN NIepUO. BO3HMKHOBEHHE paHHECPENHEBEKOBOM IOCYAApCTBEHHOCTH B EBporre.

OTHOKYJIBTYpPHBIE U  COLIMAJIBHO-TIOJIUTHUYECKUE TPOLIECCHl  CTAHOBJIEHUS POCCHUCKOMN
rocygapcrBeHHocTd. Hawano poccuiickoil  rocynapctBeHHOCTH. [lpeBHsaAs Pyce. Ilpunsrtue
XPUCTHAHCTBA.

1.2. Cpennue Beka. MecTo cpeHEBEKOBbSI BO BCEMUPHO-UCTOPUUECKOM Ipoiiecce. Pycckue
3emin B XII-XIII BB. MoHroso-Tatapckoe HaiiecTBue Ha Pychb. DKcmaHCHs B 3allaiHbIe U CEBEPO-
3anajgHble pyCcCKHE 3eMJIU. Bennkoe KHKeCTBO JIUTOBCKOE U Pycckoe rocynapcrso.

CkrnanplBaHHE OCHOB HalMOHAJIBHBIX TocyaapctB B 3amamgnor EBpome. OOpaszoBanme
Poccuiickoro rocygapcrsa, €ro HCTOPUYECKOE 3HAYEHHUE.

1.3. HoBoe Bpemsi. Y uctokoB HoBoro BpeMenn. OcOOEHHOCTH COCIIOBHO-IIPEACTABUTEIIHHOM
moHapxuu B EBpone u Poccuu. Hauano XVII Beka — smoxa BceoOIIero eBpoOIeHcKOro KpH3uca.



Poccus B XVI B. - XVII BB. CHHXPOHHOCTh KPU3UCHBIX CUTyalluid B pa3HbIX cTpaHax. «CMyTHOeE
BpeMs» B Poccun.

I'enesuc xkamurtanmsma. Ero ¢opMbel u cocymiecTBoBaHME ¢ 3J€MEHTaMM (heoJain3Ma.
OcoOeHHOCTH  pa3NUYHBIX peruoHoB EBpombl. ®opmupoBaHHe MHPOBOrO pbiHKA. [logbem
MaHy(aKTypHOro Ipou3BoACTBA. DOPMUPOBAHUE BHYTPEHHHUX PHIHKOB.

I'enesuc camogepkaBus B Poccun. «Btopoe wuznmanme» kpernoctHuuectBa — CobGopHoe
ynoxenue 1649 r. u wopumuueckoe odopmieHHE KpermocTHoro mpaBa. Cexynspuzaius pPyCCKOH
KYJBTYpBI.

Pa3nea 2. Otr HoBoro k HoBelimemy Bpemenn. Poccuiickast umnepusi B XVIII — navane
XX B.

2.1. XVIII Bek — BeKk MOJAepPHHM3aUMH H MNpocBelleHHsA. leliHple M CcOLUaAIbHO-
nonutnaeckue UCToku [IpocBenienus. OCHOBHBIE YEPTHI MPOCBETUTEIBCKOM HIIEOJIOTHU: YETIOBEK U
rocylapcTBO, «ECTECTBEHHOE IIPaBO», ATHKA. Maes mporpecca Kak TIOCIOACTBYIOLIEE TEUEHHE B
00IIIECTBEHHON MBICIIH.

Pedopmer Ilerpa I kak mepBas TMOMBITKA MOJEPHU3ALUU CTpaHbl, €€ OCOOCHHOCTH.
®opmupoBanue Poccuiickoil ummnepur. OCHOBHBIE HAIpPaBICHUS «EBPONEU3ALUM»  CTPAHBI.
DBONIONUS  COIUMANBHON CTPYKTYphl oOmiecTBa. JlanmbHeliee pacmupenune TrpaHull Poccuiickoit
umriepun. Poccusi B amoxy mpocsemnieHHoro abcomoru3ma. Poccuss m Epoma B XVIII Beke.
N3meHeHus B MEKIyHApOJHOM IOJI0KEHUHU Poccuiickoi uMmnepuu.

2.2. XIX croaerue. [Ipombimiennsiii mepeBopoT B EBpornie u Poccun: obmee u ocoGeHHOE.
Baxueiimme ycnoBus nepexoga Poccuu K MHIyCTpUAIbHOMY OOILIECTBY — PELICHHE KPECThSHCKOTO
BOIIPOCA M OTpaHUYEHHE camojepXkaBusd. [[IUTENbHOCTb, HEMOCIEAOBATEIBHOCTh, LHUKINYHOCTh
mporecca OypkyasHoro pedopmupoBanusi. Epomelickas peomtonus 1848—-1849 rr. HWrtorw,
3Ha4YE€HHE, UCTOPUYECKUE TIOCIIECTBHUS.

Posib cyOBEeKTHBHOTO (hakTOpa B MpeoaoieHnu orctaBanus. Pegopmbl XIX Beka, uX 3HaUCHHE.
OO01ecTBeHHbIEe ABIKEHNS B XX Beke.

2.3. Poccuss 1 Mup Ha pyOexke BeKOB: KpHu3HMchl pa3BuTusi. OOIIMEe UTOTHM POCCUICKON
MOJIEpHHU3AIUH K Havany XX Beka.

CootHomienne nonutuyeckux cuwil B Poccunm B Hauane XX Beka. Hapacranuwe kpusuca
camonmepxkaBus. llepBas poccuiickas peBomorus. OOpa3oBaHHE  TOJUTUYECKUX  IMAPTHUH.
l'ocynmapcrBennas ayma Hadana XX BeKka Kak IIEPBBIM OIBIT POCCUUCKOrO IapjJaMEHTapu3Ma.
CronsimmuHCcKas arpapHas pedopma. [lepBas MupoBas BoliHa u ydactue B Hei Poccun. deBpanbckas
peBotonus 1917r. u KOpeHHbIE U3MEHEHHS B TIOJIMTUYECKON KU3HU CTPAHBI.

Pazgen 3. BcemupHo-ucropuuecknii nmpouecc 1 XX Bek. OT COBETCKOro rocyaapcraa K
coBpemeHHOI Poccnu. OCHOBHBIE TeHAEHIIMH MHIPOBOI0 PAa3BUTHSI HA COBPEMEHHOM JTare.

3. 1. Hauano HoBeiimero BpeMenn. ®opMUpPOBAHUE U CYITHOCTh COBETCKOTO CTpOsi. Mapkcu3m
KaK UJe0JI0rnyeckasl OCHOBA PEBOJIIOLIMOHHBIX Mpeo0pa3oBaHuil U poccuiickue peanuu. Iloaroroska u
no6ena OkTsI0pbckoro BoopykeHHOTo BoccTtanus B [lerporpane. 11 Beepoccniickuii che3n CoBeTOB U
ero pemeHus. JKOHOMUYECKask U COLMaIbHasl MOJUTHKA OOJIbIIEBUKOB.

Hrtoru nepBoit MupoBo#l BOMHBI. Bepcalibckasi cuctemMa MexyHapOIHbIX OTHOIIIECHUM.

I'paxxnanckas BoliHa W WHOCTpaHHas uHTepBeHIMs. Cynp0a u 3Hauenne HOIla. YTBepxknenue
onHomapTuitHOW monuTHdeckoit cucrembl. O6pazoBanue CCCP. [lonutnueckas 6oprba B mapTuu u
rocynapcree. CCCP B rozpl nepBbix nsatuierok (konen 20-x rr. — 30-e Ir.).

MupoBoii s3koHOMUYecKU Kpu3uc 1929-1933 rr. u BapuaHThl BbIX0/a U3 Hero. Tortaiurapusm
B EBpone. ®@opmupoBaHue pexuma JIUYHOM BiaacTh CrTanvMHa M KOMaHJIHO-aJMHUHHCTPAaTUBHOU
cuctemsl ynpasienus rocygapctBoM. Konctutyiua CCCP 1936 r. Buemnsisa nonutuka CCCP B 20-
30-e rr. learenpHoCcTh KOMUHTEpHA.

3.2. Bropas mupoBasi BoiiHa. Beinukass OreuecTBeHHasi BoiiHa: «be3 cpoka naBHOCTH».
MockBa u MockoBckas o61acth B rojbl Bennkoit OteuecTBeHHOM BoliHBI. OCHOBHBIE dTanbl Benukoi
OrteuecTBeHHOM BOMHBI. KOpeHHOM TIepesom B X0/1€ BOIHBI.



CoBeTckuil T B TOBI BOWHBL. bopb0a B ThuTy Bpara. [laptuzanckoe apumxeHue. YemoBedeckue
Y MaTepuaibHbIEC MOTEPH B XOJ] BOIHBI.

Pemaromuii Bkitanm Coserckoro Coro3a B pasrpom ¢ammsma. HropHOeprckmii mporecc Haa
HAIIMCTCKUMHU BOGHHBIMU NPECTYITHUKaMU. Xa0apOBCKUil mporecc.

3. 3. CCCP u mup c¢ nocjieBoeHHOro nepuoaa a0 1991 r. Mi3smMeHeHne COOTHONIEHUS CUJT B
MHpE I0CJIE BTOPOM MHUpPOBOM BOMHBI. Hagano «xonomHol BOMHBI». «JlokTpuHa TpymsHa» u «llnan
Mapmanna». dopmupoBaHue OHIIOISIPHOTO MHUpPA. B3aMOOTHONIICHHS CO CTpaHAMHU «HAPOJHOMN
nemokpatum». Cosnanune CoBera 3KOHOMHUYEeCKOW B3amMonomomu. Koupmukr ¢ FOrocnaBueil.
Opranmsanus CeBepoatinantudeckoro norosopa (HATO). Cozpanme Opranuzanum BapriaBckoro
norosopa. Boitna B Kopee. Tpynnoctu mnocneBoenHoro paszsutuga CCCP. VYixecroueHue
MOJINTUYECKOTO PEeKUMa M HICOJOTHYECKOro KOHTpouIsl. [lonbITkn OOHOBIIEHUSI «TOCYAapCTBEHHOTO
counammaMan. XX cwe3q KIICC u ocyxnenue kynpra auuHocTH CtannHa. «OTTenens» B AyXOBHOU
cdepe.

OkoHomuueckne pedopMbl  cepenuHbl  60-X TONOB, TNPUYMHBI HMX HE3aBEPIICHHOCTH.
«"ocynmapcTBo OmaroaercTBus». [V u V Pecmy6nuka Bo @pannuu. O6pazosanue u Passutne OPT.
«JxoHOMHYeckoe uyao» Snonun. Pacman  konoHuanbHOW  cucTteMbl.  HeokoHcepBaTH3M
BenukoOputanuu. Pelironomuka B CIIIA.

Hapacranue kpu3uCHBIX SIBICHHI B coBeTCKOM obmiectBe B 70-¢ — cepenune 80-x rogos. Hoas
Koncturynus CCCP. Konnenuus «pa3Butoro cornuanuzmay. Baemnssa noautuka CCCP B konie 60-x
Hayvase 80-X IT.: OT pa3pAaKu K 000CTPEHUIO MEKAYHAPOIHOW OOCTAaHOBKH.

«IlepecTpoiika»: CYHIHOCTb, LI€JIM, 3aJa4d, OCHOBHbIE »Tambl, pe3ynbTarbl. Pacmag CCCP.
Oo6pazoBanue CHI'.

3.4. OcHOBHbBIE TEHJEHIMH MHPOBOI0 Pa3BUTHS HA COBpeMeHHOM JTame. CTaHOBJIeHHe
HOBOIi poccuiickoii rocygrapcrBenHoctu (¢ 1991- mo Hacrosimee Bpemsi). JlubepanbHasi KOHIIETIIUS
poccuiickux pedopm: mepexon K PhIHKY, (OPMUPOBAHHE TPAKIAHCKOTO OOIIEeCTBa M IMPABOBOTO
rocynapctBa. «lllokoBasi Tepamusi» 3koHOMHUYecKHX pedopMm B Hauane 90-x romoB. Koncrurynwms
Poccuiickoit @enepanuu  1993r. MexHannoHanbHble OTHOIIEHUs. l[lonuTuueckue mnaptuu u
oOIIeCTBeHHBIE ABIKCHUS Poccuu Ha coBpeMeHHOM JTare. Poccust Ha mytu MoaepHu3anun. Poccus B
CHUCTEME MUPOBOW 3KOHOMHUKH M MEXIYHAPOJHBIX CBsi3ed. MUpOBOMl 3KOHOMUYECKU Kpu3uc 2008—
2011 rr. HoBble TI€ONOJUTUYECKOE pEATMM B MHUPE M HMX BIHSHHE Ha BHEIIHIOK IOJUTHKY
Poccutickoit deneparuu. ['modansHbIe TPOOIEMBI COBPEMEHHOCTH.

4 O0beM yueOHO# JUCUMIJIMHBI.

O0BbeM JUCHUIIINHBI
Bun yueOHoii padoTbl Axax, | Acip.
3E
q, q,

OO0masi TPy10€eMKOCTh 1M CHUTLITHHBI 4 144 108
KonTakTHasi padoTa — ayIMTOPHbIE 3aHATHS: 1,8 64 48
Jlexun 0,9 32 24
[Tpaktrueckue 3anstus (113) 0,9 32 24
CamocrosiTesbHast padora 1,2 44 33
KonTakTHas camocrositenbHas paboTa 12
CamMOCTOSITETbHOE U3YUYEHUE PA3/ICNIOB TUCIIUIIIINHBI ’ 44 33
Bua konTpoJs:
IK3aMeH 1 36 27
KonTtakTHas paboTa — mpoMeXyTOYHAast aTTECTaIHsI 1 0,4 0,3
IToaroroBka K SK3aMeHy. 35,6 26,7
Bua uTOroBoro KOHTpoJIsi: IK3aMeH




AHHOTaNUs padoyeil NPOrpaMmMbl JUCUUIIIMHBI
«MHOCTpaHHBIH A3BIK»

1. Heap AMCHUMIUIMHBI — TPHOOpPETEHHE OO0YyYaromUMHCS oOIIeld, KOMMYHUKAaTUBHOU H
npodeccnoHaTbHOM KOMIETEHIINH, YPOBEHb KOTOPBIX Ha OTAENBbHBIX 3Talax sf3bIKOBOM MOATOTOBKU
MO3BOJISICT ~ MCIIOJB30BaTh HMHOCTPAHHBIM  SI3bIK  TPAKTUYECKH Kak B MpodecCHOHATbHOU
(TIpOM3BOICTBEHHOW M HAYYHOW) JEATEIHLHOCTH, TaK M JIJIs 11l caMo0o0pa3oBaHusl.

2. B pe3yabTare U3y4eHus JMCHUIIMHBI 00y4alOIIMiics JOIKEH:

Obaaoams cleayomUMU KOMIETESHIIMSIMA U HHAUKATOPaAMH UX JOCTHXKECHUS.

VYK-4.1; YK-4.2; YK-4.3; YK-4.4; YK-5.3; OIIK-6.3; OIIK-6.4

3namo:

- OCHOBHBIE  CIOCOOBI ~ COYETAEMOCTH  JICKCMUECKMX  €JMHHULl W OCHOBHBIC
CIIOBOOOpPAa30BaTeIbHbIE MOJIETH;

- pPyCCKHE 3KBUBAJIEHTHl OCHOBHBIX CJIOB M BBIPQXXECHUN PEUH B MPOIECCE MEKIMYHOCTHOTO U
MEXKYJIbTYPHOTO B3aMO/ICHCTBHUS;

- OCHOBHBIE TIPUEMBI 1 METO/IbI pehepupOBaHUs M AHHOTUPOBAHMS JIUTEPATYPHI;

- TACCHBHYI0 UM aKTHBHYIO JIEKCHMKY, B TOM 4YHCIeé OOIIEHAy4YHYI0 U CHEHHAIbHYIO
TEPMUHOJIOTHIO, HEOOXOAUMYIO /Uil PA0OTHI HAJl TUTIOBBIMU TEKCTAMU;

- IpueMbl pabOThl C OPUTHHATIBHON JIUTEPATYPON HA HHOCTPAHHOM SI3bIKE.

Ymemo:

- paboTaTh C OPUTHHAIBHON JTUTEPATYPON Ha MHOCTPAHHOM SI3BIKE;

- paboTath CO cloBapewm;

- BECTH MEpPENUCKy Ha HM3y4aeMOM S3BIKE C IIEJbI0 MEXIMYHOCTHOTO U MEXKYIbTYPHOTO
B3aHMMOJCHCTBUS;

- BECTH PEUYEBYIO JACATEIHHOCTh MPUMEHHUTEIBHO K cdepe ObITOBOM M MpodhecCHOHATBHON
KOMMYHHKAIUH.

Braoemy:

- HHOCTPAHHBIM $I3BIKOM Ha YPOBHE MEXIMYHOCTHOTO M MEXKYJIBTYpPHOTO OOIICHUS,
HaBbIKAMH M YMEHHUSIMH pEYEeBOWM JESATENIbHOCTH MPUMEHHUTEIbHO K cdepe ObITOBON H
npogeccuOHaTbHON KOMMYHHKAILIMU, OCHOBAaMH ITyOIMYHON peuH;

- OCHOBaMHU pedepupoBaHHS M AHHOTHUPOBAHUS JHUTEpPATypbl Ha H3Yy4aeMOM HHOCTPAHHOM
A3BIKE.

3. Kpartkoe cogep:xaHue TUCUMIIIMHBI

Paznen 1. 'paMMaTiyeckue v JIEKCHUECKUE TPYAHOCTH N3Y4aEeMOT0 S3bIKa.

1.1 CuopsbkeHne ©W HW3MEHEHHE TJaroja-CBs3ku B (GopMax HACTOSIIETO BPEMEHH.
Bunospemennsie ¢opmsbl rinarosnioB. O6pazoBanue (HopM MPOCTHIX, MPOAODKEHHBIX, NePHEKTHBIX U
nepPeKTHO-MIPOJOJKEHHBIX BpEMEH [uaroja. BompocuTenbHble MNPEANOKEHUS B  Pa3IUYHBIX
BpemeHax. OOpa3oBaHue OTpULIATENBHBIX (HOPM TIaroja B pa3IMYHbIX BpeMeHaXx.

1.3 OO6pazoBanue MPOCTHIX, MPOJOIKEHHBIX, MEPPEKTHBIX BpPEMEH TIJIarojbHbIX (opM Hu
ynotpebnenue popm crpamatenbHoro 3anora.l.4. BugoBpemennsie Gopmbl riaronos. Obpa3zoBaHue
MPOCTHIX, MPOJOKEHHBIX, MEePPEKTHhIX U NepEeKTHO-MPOJOKEHHBIX BpeMeH. BompocurenbHbie
NPEUIOKEHUST B pa3iM4yHbIX BpeMmeHax. OOpa3oBaHuE OTpUIATENBHBIX (OPM IiIaroja B Pa3IUUHbBIX
BpEMEHax.

1.4 Ilpuyactus. [lpuuactus Hacrosimiero u mpouienniero BpemeHH. IlepdextHbie (Gopmbl
npudacTs. MecTo MpUYacTHii B MPEIJIOKEHUH. AOCOIIOTHBIA MPUYACTHBIA 000POT.

1.5 Un¢punntus. ®opmsl napuauTHBA. [Iponomkennblii u neppekTHbINH HHOUHUTHB. OYHKIUU
nHpuHUTHBA B TpeminokeHnu. OOpazoBaHue W ymnoTpedieHne WHPUHUTHUBHBIX OOOPOTOB THIIA
«CJI0KHOE MOIJISKAIIEE» U «CI0KHOE JOTIOTHEHHEY.

1.6 Mopanbnable Tiarosbl. CTpykTypa mnpemioxkeHus.  [IpuHIHMNIB c10BOOOpa3oBaHUS.
Cokpamienus (ab0peBuatypsl). OO6o3HaueHue natbl llpaBuina YTeHHS XUMHUYECKUX 3JIEMEHTOB,
0003HauYeHM U (POPMYJI HEOPTaHUYECKUX COCTMHEHUM U YpaBHEHUN XMMHUYECKUX peaknuil. [IpaBumna
YTeHUs euHHI u3Mepenus. [IpaBuna yTeHus HaMMEHOBAaHUN OCHOBHBIX OPTaHUYECKUX COCTUHEHUH.



Pa3nen 2. PazBuTrie HABBIKOB UTEHHS TEMAaTHYECKUX TEKCTOB.

2.1 YteHne TEeKCTOB MO TEMaM:

2.1.1. Beenenue B crieniiaabHOCTE

2.1.2. 1.1. Menneneen

2.1.3. PXTY um. JI.11. Menaeneera

2.1.4. Hayka 1 Hay4HbIE METO/Ibl, HAyUHbIE CTaTbU

2.1.5. CoBpeMeHHbIE HHKEHEPHBIE TEXHOJIOTUU

2.1.6. Xummnueckoe npeanpusaTue

2.1.7. Xumunueckass mabopartopus. TexHuka OezomacHOCTH B Jyaboparopuu. M3mepenus B
XUMUYECKOH J1ab0paTopuu

2.1.8. Xumus Oymymiero.

2.1.9. buorexHonorus @apManeBTUYECKUE IPOU3BOICTBA.

2.1.10. 3enenas xumus. [IpobreMbl 3K0JIOTHH.

2.2 Ilonsatue o Buaax ureHus. IIpocMoTpoBoe uTeHHE Ha MpUMeEpax TEKCTOB o0 Xxumuu, /.M.
Mengeneese, PXTY um, /.. Menaeneena.

AKTUBH3AIUS JEKCUKU TPOYUTAHHBIX TEKCTOB.

2.3 MHzywaromiee 4YTEHHME HAyYHBIX ¢ HAyYHO-TIOMYJSAPHBIX TEKCTOB II0 BBIOpAaHHOM
CHEIMAaJIbHOCTH Ha mpuMepe TeKCToB: «Hayka um HayudHble METOIbI», «XUMUUYECKOE MPEANPUITHEY,
«CoBpeMeHHbIE WHKEHEPHBbIE TEXHOJOTHH», «XHUMUYeckas Jiabopatopus. TexHuka 0€30MacHOCTH B
naGopatopun. M3mepenuss B xumuueckoil maboparopum», «Xumusi Oynymero. CoBpeMEHHBIE
TEHJCHIIMM pa3BUTUA Hayku», «buorexHomorus. dapmaneBTHUECKHE MPOU3BOJICTBA», «3eeHas
xumus. [IpoOraeMbl IKOTOTUIY.

Jlexcuueckne OCOOCHHOCTH TEKCTOB HAYYHO-TEXHUYECKON HANpaBICHHOCTH. TEPMHHOJIOTHS
Hay4YHO-TEXHUYECKOH JINTEpaTyphbl HA U3Y4aEMOM SI3bIKE.

Paznen 3. [IpakTrika ycTHOM peun

3.1 IlpakTuka yCTHOH peuH MO TEMaM:

3.1.1. «I'oBopuMm o cebe, o0 cBoeit Oymytieit mpodeccum,

3.1.2. «Moii yHUBEPCUTET»,

3.1.3. «YHUBEPCUTETCKUH KaMITyC»

3.1.4. «At the bank»

3.1.5. «Applying for a job» u T.1.

3.2 MoHonoruueckass peyb mo Teme «o cebe um o Oynymeil nmpodeccum». Jlekcuuyeckue
0COOEHHOCTH MOHOJIOTUYECKOM PEeUH.

3.3 PeueBoil 3THKET MOBCEAHEBHOTO OOIICHHUS (3HAKOMCTBO, MPE/ICTaBICHUE, YCTAHOBJICHUE U
nojjep>KaHue KOHTaKTa, 3alMpoc U coollieHre nHopmaluu, nodyxaeHue K JeiCTBUIO, BRIpaKEHHE
POCHOBI, COTTIACHS).

Oco0EHHOCTH TUAJIOTUYECKON PEeUH 10 MPOHICHHBIM TEMaM.

Paznen 4. OcoGeHHOCTH SA3bIKA CHICIIHATEHOCTH

['pammaTHueckue TpYIHOCTH SI3bIKA CHEIIMATbHOCTH:

4.1. 'paMMaTHyecKe U JIGKCUUECKUE TPYTHOCTH SI3bIKA CTICIIMAIBHOCTHU:

Paznuunble BapuaHTHI TMepeBOja MPUYACTUH HA pPyccKuil s3bIk. [lpudacTHbie 000pPOTHI M
MIPUEMBI HX MEPEBOA HA PYCCKUN A3BIK.

4.2. CocnararenbHoe HakinoHeHHe. DOopMBbl cocaararelbHOr0 HAKJIOHEHHS B N3y4aeMOM SI3BIKE.
MopaiibHble T1aroyibl U UX UCIOJIb30BAHKME B MPEMAJIOKEHHUSAX B COCIAraTebHOM HAKIOHEHHUU. THIIbI
YCIIOBHBIX MpeUIoKeHU. BapuaHThl nepeBoja MNpEeASIOKEHUH B COCIaraTebHOM HAKJIOHEHUU U
YCIIOBHBIX TpeioxeHuit. [Topsmok cioB B mpeioxkeHnn. OM(paTrniecKkue KOHCTPYKITUH.

4.3. M3yuenue npaBui MmepeBojia pa3iudHbX GopM HHOUHUTHBA U HHOUHUTUBHBIX 000POTOB
Ha PYCCKUH S3BIK.

4.4 N3zyyaroliiee YT€HUE TEKCTOB 110 TEMATHKE:

1) «JlaGopaTopus»

2) «3MepeHnst B XUMHUYECKOM J1ab0opaTopum.



CTnuctudeckue

TEMATUKE.

0COOEHHOCTH

4. O0beM y4eOHO JUCHUNIMHBI

CIelranbHOI

Hay4YHO-TE€XHUYECKOU
Opranuzanus paboThl CO CrienUaNbHBIMU ciioBapsMu. [loHsaTue o pedepupoBaHUN U aHHOTHPOBAHUU
TEKCTOB IO cnenuanbHocTH. Ilonck HOBOM MHpOpMalK pu paboTe ¢ TEKCTAaMU U3 NEPUOTUYECKUX
U3IaHUK 1 MOHOTpaduil, ”HCTPYKUUH, IPOCTIEKTOB U CIIPABOYHOM JIMTEPATYPHI 110 pacCMaTpUBaeMON

JUTEPaTyphL.

Cemectp Cemectp
Bcero
Bu yueGHOI paGoTsr 1 cemectp 2 cemecTp 3 cemectp 4 cemecTtp
3E Axan. 3F Axaj. 3F Axag. 3F Axan. 3E Axan.
4. q. q. 4. 9.
S 10,0 | 360,0 | 3,0 | 108,0 | 2,0 | 72,0 | 2,0 | 72,0 | 3,0 | 108,0
JTUCIUIIINHBI
KonrakTHas padora — 58 |2090| 1.8 | 64,0 | 1,3 | 48,0 | 1,3 | 48,0 | 1,3 | 48,0
ayIMTOPHbIE 3aHATHA:
g’;‘)“m‘*ecme SAHATIA 158 12080 | 1,8 | 64,0 | 1,3 | 48,0 | 1,3 | 48,0 | 1,3 | 48,0
Camocrosrennnas 32 1160 | 1,2 | 440 | 0,7 | 240 | 0,7 | 24,0 | 0,7 | 24,0
padora
KoHnTakTHas
CaMOCTOSITENILHAS 0,6 0,2 0,2 0,2
padora 32 1,2 0,7 0,7 0,7
CaMOCTOSTEIBHOE
W3y4YECHUE Pa3iesIoB 1154 43,8 23,8 23,8 24,0
JTUCIUIIINHBI
Buabl koHTpOJIA:
Buo xonmpons uz YII + + +
IK3aMeH 1,0 36,0 - - - - - - 1,0 | 36,0
KonraktHass pabora —
IIPOMEXKYTOYHAas 0,4 - - - 0,4
arTecranus 1,0 B B B 1,0
[ToaroroBka Kk sK3aMeHy 35,6 - - - 35,6
Bux urorosoro 3ader 3ader 3ader JK3aMeH
KOHTPOJISA:
Cemectp Cemectp
Bcero
Bu yue6HOi paGoTsI 1 cemectp 2 cemecTp 3 cemectp 4 cemectp
3F Actp. 3F Actp. 3F Actp. 3E Actp. 3E Actp.
4. 4. q, q, q,
Ul T e 10 [ 270 | 3 | 81,0 2 | 54 | 2 | 54 | 3 | 81
JACHATUINHBI
Konraxrnas pabora— | s g | soas| 178 | 48 [133| 36 |133] 36 |133] 36
ayIMTOPHbIE 3aHATHA:
g}’;‘)“mqecme BAATIA 58 | 156 | 1,78 | 48 | 133 36 |133| 36 |1,33] 36
CamocronTennnan 32 | 870 | 1,22 33,0 0,67 | 18,0 |0,67 | 18,0 | 0,67 18,0
padora
KonraktHas 32 045 | 1,22 015 10,66 0,15 | 0,66 0,15 | 0,67




CaMOCTOSITeITbHAS
pabota

CaMocCTOSITENbHOE
WM3y4YECHUE Pa3iesioB 86,55 32,85 17,85 17,85 18,0
MUCIUAILINHBI

Buabl koHTpOJIA:

Buo xonmpons uz YII + + +

JK3aMeH 1,0 27,0 - - - - - - 1,0 | 27,0
KonrakTHass pabora -—

IIPOMEXKYTOYHAas 0,3 - - - 0,3
arTecTanus 1,0 B B B 1,0
[ToaroroBka Kk sK3aMeHy 26,7 - - - 26,7

Bua utorosoro
KOHTPOJISAA:

3auer 3auer 3auer JK3aMeH

AHHOTaUUs padoyeil MPOrpaMmMbl JUCUUIIMHBI
«Puirocopus»
1. Heab AuCHUNIMHBI — COPMUPOBATH Y CTYACHTOB KOMILUIEKCHOE MPEICTABICHUE O PO U
MecTe (punocopuu B CHCTEME T'yMaHUTAPHBIX, COLUATBHBIX U €CTECTBCHHBIX HAyK, TO3HAKOMUTD HX C
ocHOBaMH (punocopckoro 3HaHHs, HEOOXOAUMBIMHU JUIS PEUICHHS] TEOPETHUECKUX U MPaKTUYECKHX
3azad.

2. B pe3yabTrare u3y4yeHUus QJUCHHUILIHHBI 00y4YAIOIIUIiCA T0JIKEH:

Obaadamye cleayOMUMU KOMIIETEHIIMSAMU U UHIUKATOPAMH UX TOCTUKCHUS.

VYK-5.1, VK-5.2, YK-5.3.

3uams:

-OCHOBHO€ COJIEpXaHME TTIaBHBIX (PUIOCO(CKUX LIKOJ M HANPABICHUH, MPEICTaBUTEIEH ITUX
IIKOJ, CBSI3b M pasiuuue ux (MIocopCcKkux HieH, CBA3b HMCTOPUKO-(QUIOCO(YCKUX KOHIENUUil ¢
COBPEMEHHBIMU MPOOIEMaMu MHIUBUAYaIbHON U OOLECTBEHHON XKU3HH;

Ymemo:

-MIOHUMATh ¥ AHAJIM3MPOBATH MHUPOBO33PEHYECKHE, COLMAIbHBIE M HHIUBH]yalbHbIE
poOJIEeMBI COBPEMEHHOMN JKU3HU;

-ITPaMOTHO BECTH JTUCKYCCHUIO, apIYMEHTHPOBAHHO OTCTaWBaTh CBOIO MO3UIUIO IO 3HAYMMBIM
¢unocopckuM mpodaemMaM COBpEMEHHOH KU3HHU, ONMPasCh Ha HapaOOTaHHBIN B UcTOpuu (unocopuu
MaTepHai;

-IIPUMEHATH MOJTY4YeHHBIE PHIOCO(PCKUE 3HAHUS K PELHICHUIO MTPOGECCUOHATBHBIX 3a/1a4;

Braoemy:

-TIpE/ICTaBICHUSIME O (puimocopuu Kak HayKe M CHUCTeME IICHHOCTEH, ee MecTe B CHCTEME
I'YMaHUTapHOTO 3HAHHUS;

-OCHOBaMH (PHIIOCO(PCKOTO MBIIIICHHS; KATETOPHAIHHBIM aIlllapaTOM U3y4aeMOM JTUCIUILINHBI,
¢dbunmocopckuMmu METOJaMU aHaliM3a PA3IMYHBIX MPOOJIEM, HaBBIKaMU (PrIOCOPCKONW KyIbTYpPBI IS
BBIPAOOTKH CHCTEMHOTO, IIEIOCTHOTO B3TJIs/1a HA ACUCTBUTEIBHOCTh M MECTO XUMHH M XUMHUYECKOU
TEXHOJIOTUH B LIEJIOCTHOM KapTHHE MUpa.

3. Kparkoe comepxkanue Q11 CHUNITHHBI

Brenenune. ®unocodus, ee MPOUCX0XKICHHUE U POJIb B OOIIECTRE.

Paznen 1. OcHoBHBIE (PUIOCO(CKHE KO

Antnunas ¢unocodus (mocoxpatuku, coductel, Cokpar, Jlemokpur, [lnaton, Apucrorens,
AITMHUCTHYECKU-pUMCKast (punocodust). OCHOBHBIE TPOOIIEMBI CpEeTHEBEKOBOH (husocoduu u 3moxu
Bospoxnaenus. dunocopus Hosoro Bpemenu (XVII — XVIII BB.) Hnpeonorus IIpocsemnieHus.
Hemenkas knaccuyeckast unocodus. Pycckas ¢umnocopus XIX — XX BB. OCHOBBI MapKCHUCTCKOU
¢dunocodur. OCHOBHBIEC HANPABIIEHUS COBPEMEHHOH (hustocodu.




Paznen 2. dunocodckre KOHIETITNN OBITUS U TTIO3HAHUS.

[Ipo6nema O6biTUs B ucTopun punocoduu. IloHsATHA MaTepraabHOrO U HaeanbHOro. OCHOBHBIE
¢bunocodpckre HampaBiIeHHUS: MaTepHalu3M U uaeanu3M. [IpuHIuN rio6aabHOTO 3BONIOIMOHU3MA B
COBPEMEHHOM HAYYHOU KapTUHE MUPA.

Konuenmuu npoctpancTBa U BpeMeHH B UCTOpUH (HUocouu U HAYKH.

[Ipoucxoxnenune cozHanus. Poib Tpyna B NPOMCXOXKIECHUM CO3HaHUs. Mneanucrtuueckue u
MaTepuaIiucTHUecKue KoHIenuu cozHanus. CoszHanue u Mo3r. Co3HarenbHoe U Oecco3HaTeNbHOE.
Co3nanue u s3b1k. Co3HaHUE U CAaMOCO3HaHUE.

Konnenmnuu raoceonoruu B UCTOpuU GUIOCOPHUH: CEHCYalTU3M, PAllMOHANIN3M, CKENTHIIH3M,
arHOCTULIM3M, KOHLEMIHS BPOKIEHHBIX HAeH, anpuopusM. [[nanexkThka MO3HAHUS: UYBCTBEHHOE U
patonagbHoe. OCHOBHBIE TEOPUU HCTUHBI.

Paznen 3. [Ipo6nemsl yenoBeka B hunocodpuu.

UYenoBek kak mpeamer duiiocodckoro ananmza B uctopuu ¢unocodun. IIpouncxoxmenue
YeJIOBEKa: MPUPOIHBIE U COLMANIbHBIC YCIOBUS aHTPONOCOLMOreHe3a. bruonoruueckoe u coruanbHOE B
yenoBeke. IHAUBU, MHANBUYaIbHOCTD, TUYHOCTbD.

CMbICT KU3HM W TIpelHa3HaueHue uenoBeka. JKW3HB, cMepTh, OeccMepthe. [IBUKeHHE
HEHACWJIHA, €ro pojb B coBpeMeHHOH xu3Hu. Lean u nennoctu. CBo6oaa BOJIM M OTBETCTBEHHOCTH
nuyHocTH. HpaBcTBeHHBIE, PEIUTUO3HbBIE, 3CTETUUECKUE [IEHHOCTH.

Paznen 4. ®unocodus nctopun u od1IIECTBA

YeoBeEK B CHUCTEME COLHANBHBIX CBI3€H. JIMYHOCTL M MacChl, cBOOOAAa M HEOOXOIUMOCTD.
@unocodust uctopun: GopmManMoOHHAS U IUBUWIM3AIMOHHAS KOHIIETIUHA HCTOPUYECKOTO Pa3BUTHUSL.
[IporpeccucTckue W HHUKJIMYECKUE MOJECIHU pPa3BUTHUSA. [00ambHBIE MPOOJIEMBI COBPEMEHHOCTH.
Konuenmus ycToiuuBOro pa3BUTHs U CLIEHApUU Oy TyIIETO.

OO6mecTBo U ero cTpykrypa. CoruanbHas, MOJUTAYECKAss U JyXOBHasl cepbl oOIIecTBa.
Konnenmuu rocynapctBa B uctopuu ¢uiaocodckoil MpIciau. ['paknaHckoe 0O0IIECTBO W MPaBOBOE
rocyAapcTBO.

Paznen 5. ®unocodckue mpodieMbl XUMUU M XUMHYECKOU TEXHOJIOTHH

Hayunoe u BHeHayuyHoe 3HaHme. CTpyKTypa HAy4yHOTO 3HAHHS, €r0 METOAbl U (HOPMEIL.
Hayunble peBomoy ¥ cMeHa TUIOB palnoHanbHOCTH. Hayka B cOBpeMeHHOM MHpe. DTUKA HAYKU U
OTBETCTBEHHOCTb YUYEHOTO.

[Tpo6GiiemMa cooTHOIIEHNUS HAYKH M TeXHUKH. COIMaIbHbIE MOCIEICTBUS HAYYHO-TEXHUYECKOTO
nporpecca. OTUYECKUE U HKOJIOTUUYECKUE UMIIEPATUBBI PA3BUTHS HAYKH M TEXHUKHU.

MecTo XMMHHM B CHCTEME €CTEeCTBEHHBIX Hayk. OcHOBHas mpoOjemMa XUMHUU KaK HayKH H
npousBojcTBa. llemn u 3amaun xumuueckoil TexHonoruu. Crnenuduka XUMUKO-TEXHOJIOTHYECKOTO
3HaHUA: (PyHAAMEHTAIbHOE U MPUKIIATHOE, SMIIUPUIECKOE U TEOPETUUYECKOE.

4. O0beM y4eOHOI JUCHTUNIMHBI

O0beM TUCHUTIINHBI

Buna yueOHo# padoThI Axan. | Actp.
3E
4. 4.

O01mas TPy10eMKOCTh TUCIHHUILIHHBI 4 144 108
KonTakTHas padora — ayIMTOPHBbIE 3aHATHS: 1,8 64 48
Jlexun 0,9 32 24
[Ipaktrueckue 3austus (I113) 0,9 32 24
CamocTosiTesbHasi padora 1,2 44 33
KonTakTHas camocrositenbHas padboTa 12
CaMocCTOsITENIbHOE U3YUYEHUE PA3AEIOB IUCIUIIIMHbI ' 44 33
Bua koHnTpoJis:
JK3aMeH 1 36 27
KonrtakTHas paboTa — mpoMeKyTOUHAs aTTECTAIHS 1 0,4 0,3
[ToaroroBka K 3K3aMeHy. 35,6 26,7




Bua uTOroBOro KOHTpOJIs: JK3aMeH

AHHOTauA padoyeil MPOrpaMMbl JUCHUIJIMHBI
«IKOHOMHKA»

1. Heab OJMCHUNJIMHBI - TOTYYCHHE CUCTEMBI 3HAHUN 00 SKOHOMHUYECKUX 3aKOHOMEPHOCTSX
(GYHKIIMOHUPOBAHUS TPOMBIINICHHOTO TIPOU3BOJCTBA B CHUCTEME HAI[MOHAIBHOW JKOHOMHKH,
(dhopMHUPOBaHHE SKOHOMHYECKOTO MBIIIJICHHUS U UCIOJIb30BAHNE MMOTYYCHHBIX 3HAHUH B MPAKTUYECKOU
JEeITECILHOCTM.

2. B pe3yJbTaTe M3y4YeHUs1 TUCHUILINHBI 00y4YaI0IIMIACH 0JI2KEeH:

Obnadams CNenyOMUMA KOMIIETCHITUSIMA U UHIUKATOPaAMH X TOCTHKCHHUS.

VK-1.1, YK-1.2, YK-1.3, YK-1.4, YK-1.5, YK-6.1, YK-9.1, YK-9.2, YK-9.3.

3uameo:

-OCHOBBI PKOHOMHKH B Pa3IUYHBIX c(hepax KUZHEACITEILHOCTH;

-METOJIbI pa3pabOTKH ONEPATUBHBIX U MMPOU3BOJICTBCHHBIX TUIAHOB;

-METOBI ¥ CIIOCOOBI OTUTATHI TPY/IA.

Ymems:

-COCTaBJISITh OTYETHI 11O BBIMOJIHEHUIO TEXHUYSCKHUX 3aJaHUH;

-TOTOBUTh WCXOIHBIC JaHHBIC [JIsi BBIOOpAa W OOOCHOBAaHUS HAYYHO-TEXHUUECKUX U

OpraHU3aI[MOHHBIX PEIICHUH Ha OCHOBE 3KOHOMHUYECKOTO aHAJIN3a;

-pa3pabaTbIBaTh ONEPATHBHBIC IUIAHBI PA0OT MEPBUYHBIX TPOU3BOJICTBEHHBIX MOAPA3ICICHUN.

Brnaoemy.:

-METOJIaMH U WHCTPYMEHTaMHU IPOBEICHHSI KOHOMHUUYECKOTO aHajiu3a 3aTpaT W Pe3yJIbTaTOB

JeATEeIbHOCTH POU3BOICTBEHHBIX MOIPA3/ICTICHUN;

-MHCTPYMEHTAMH TVIAHUPOBAHUS Y BBITTOJIHEHHS MEPOIIPUATHI 110 TIPOU3BOJICTBY MTPOTYKIIHH.

3. Kparkoe conep:kanue IHCIUNIHHBI

Paznen 1. Beenenune. OCHOBBI phIHOYHOM YKOHOMHUKH

OKOHOMUYECKHEe TOTpeOHOCTH, Onmara u pecypchl. OOIIeCTBEHHOE MPOHM3BOJICTBO U
SKOHOMMYECKHE OTHOIIeHUs. [Ipon3BoACTBEHHBIE BO3MOXHOCTH OOIIECTBA U SIKOHOMUYECKUI BBHIOOD.
KpuBast mpoM3BOACTBEHHBIX BO3MOXKHOCTEH. 3aKOH yOBbIBAaroOIIEH MpeaesbHOM TMOJIE3HOCTHM.
Tpamummonnas 3xoHomHu4Yeckass cucremMa. CoOCTBEHHOCTh: (OpPMBI U IMYTH WX TIPEoOpa3OBaHUA.
PeiHOUHBI MeXxaHH3M chpoca M mpeiokeHus. CoBeplIeHHass M HECOBEpIICHHAs KOHKYPEHIHH.
CyIHOCTh U YCJIOBHS BO3HUKHOBEHHUS pbhIHKA. BUIBI PBIHKOB M MX CTpyKTypa. OYHKIMH PHIHKA.
ToBap u ero cBoiictBa. Cripoc u npeiokeHue Ha peiHke. [lonsatue «anactuunocTs». CoBeplIeHHAs U
HECOBEpIIICHHAs KOHKypeHIuu. Monononusa. Onurononud. [loHsiTHe HanMOHATBHOW 3KOHOMUKH,
OCHOBHBIC MaKpOIKOHOMHYECKHE moka3arenu. [lorpednenus u coepexenus. [IponsBoacTBo, oOMeH u
pacripenenenue. [lorpebnenne, coepexeHre, THBECTUIIMN TOBapoB U yciuyr. duHaHCcOBas cucTreMa U
(¢uHaHCOBas MOMUTHKA oOmIecTBa. Haoru u Hasioropast cucrema.

Pa3znen 2. DxoHOMMYECKHE OCHOBBI YIIPABIEHUS IPOU3BOJICTBOM

[IpenmpusitTie kak cyOBEKT PHIHOYHOTO XO3sIiiCTBa. DKOHOMHYECKHE 3aKOHBI U OCOOEHHOCTH
UX MPOSBJICHUS Ha MpeanpuaTuu. Posb cennanyucra XuMHUECKOM mpombliieHHOCTH. [Ipeanpusitue B
CUCTeME PBIHOYHOW SKOHOMMKH. [lpenmpusrtue — kak CyOBEKT U OOBEKT NpeANpPUHUMATENIbCKON
NesATeNbHOCTH. 3aKOHOaTeIbHas 0a3a MpeAnpUHUMATEIbCKON AeaTenbHOCTH. HopMaTuBHO-TIpaBOBBIE
aKThl, pErjJaMeHTUPYIOIIUE JESATeNbHOCTh MNpeAnpusatus. OpraHu3aluoHHO-IPAaBOBbIE  (DOPMBI
NPEINpPUHIMATENbCKON IEATENIbHOCTH U KpUTepUun uX BbiOOpa. @opMel coOCTBeHHOCTH. BHemHsAs u
BHYTpPEHHSI cpela mnpeanpustus. MarepuanbHo-TeXHUYecKass Oaza mpousBojcTBa. ChipheBas U
TOIUTUBHO-DHEpreTHUecKass 0a3a XUMHUYECKHMX MpPOU3BOACTB. IIpoM3BOJACTBEHHass mporpamMma Hu
MIPOM3BOJICTBEHHAs! MOIIHOCTh MpeAnpusatus. KauecTBO M KOHKYpPEHTOCHOCOOHOCTH MPOIYKIHH.
DKoHOMHYEeCcKoe 00OCHOBaHHME BbIOOpa ChIpbs M TOIUMBa. PecypcocOepexeHue. ANbTepHATUBHBIC
HUCTOYHUK CBIpbSI M OHHEpPruu. MarepualbHO-TeXHHYECKHEe pecypchl npeanpusitus. OCHOBHBIE
MPOU3BOJICTBEHHbIC (DOHABI XUMHUYECKUX MPEINPUATHI: MOHATHE, KIACCUPHUKAIMSA U CTPYKTYpa.
[lonsiTie W CTPyKTypa, W OLIEHKa OCHOBHBIX cpeAcTB. [lokazarenu HCIONB30BaHHUS OCHOBHBIX



MPOU3BOJICTBEHHBIX (QoHI0B. M3HOC M aMopTu3auus, ¥ oOueHka 3(P(GEKTHBHOCTH HCIIOJIb30BAHUS
OCHOBHBIX MPOU3BOJCTBEHHBIX (hOHI0B. Bocripon3BoAcTBO OCHOBHBIX cpeacTB. OOOpOTHBIE CpeicTBA
NpeNNpHusATHs: TOHATHE, COCTaB U CTpyKTypa. VctouHuku QopmupoBaHUs OOOPOTHBIX CPEACTB.
O6opaunBaeMoCcTh OOOPOTHBIX CpPEACTB. MaTepuanbHble 3amackl Ha MPEANpPHITHU. TpynoBbIE
pecypcbl npeanpuatud. [lepcoHan mpeanpusitus U ero cTpykrypa. I¢h(HEeKTUBHOCTh HCIOIb30BaAHUS
nepcoHaisa M paboyero BpeMeHH. [IpoM3BOOUTENBHOCTH Tpyda W omuata Tpyna. Opranuzanus
3apaboOTHOM TUIaThl Ha MpeanpusaTHH. [I[poM3BOAUTENBLHOCTh TPYyJa: MOHATHE, TOKA3aTENU U METObI
u3Mepenus. VHauBuayanbHas U OOIIECTBEHHAs! MPOW3BOAMUTENBHOCTh TpyAa. Pe3epBel U (akTopsl
MOBBIIEHUS TPOU3BOAUTENLHOCTH Tpynda. @Dopmbl, CUCTEMBl W pa3Mep OIUlaThl TpyAa Ha
PEIIPUATHH.

Paznen 3. TeXHMKO-DKOHOMUYECKUI aHAJIN3 WH)KEHEPHBIX PELICHUI

Jloxoapl ¥ pacxojabl Ha MPOU3BOJACTBO, M PEATM3ALUI0 MPOIYKIMH HpeAnpusTus. M3nepxku
MPOM3BOJICTBA TPOIYKIIUH (CEOECTOMMOCTH), TPHOBUIb, PEHTAOCIBPHOCTH U IIEHOOOpPA30BaHHUE.
[TonsaTHe 3aTpaThl HA MPOM3BOJCTBO U PEATN3ALMUIO MPOAYKIHH (ceOecTOMMOCTh). Buapl u 3HaueHue
kiaccudukanuu 3aTpar. CTpykTypa 3aTpaT Ha MPOU3BOJCTBO U pealn3aluio MpOAYKIHUU. TexHUKO-
HSKOHOMHYECKUH aHaJIN3 MH)KEHEpHBIX pemeHuid. OcoOOEHHOCTH pacdera 3aTpaT Ha MPOU3BOJACTBO U
pean3aluio MPOAYKUHWH B KOMIUIEKCHBIX Npou3BocTBaxXx. OCHOBHbIE MYTH CHIDKEHHUS 3aTpaT Ha
NPOU3BOJACTBO TpoayKuuu. Jloxoxsl mnpeanpustusa. llonstre npuObLIM W A0X0Aa HPEANPHUSATHS,
MeTOJIbl WX pacuera. PeHraGenbHOCTh, €e BUABI U MeToAbl pacuera. [lyTu moBblieHUs TPUOBLTH U
pPEeHTa0eTbHOCTH Ha mpeanpusTusx. LlenooOpa3oBaHue U 1eHOBast MOMUTHKA. LleHa Ha MPOAYKIUIO U
MPUHLIMIB LleHoOOpa3oBaHusa. Buabl neH. CTpykTypa IeHbl, cucTeMa LieH. B3aumocBsizu LieH u
uznepxek. LlenoBas nmonutuka. Pazpabotka 11eHOBOM cTpaTerun. GUHAHCOBO-KPEAUTHBIE OTHOLICHHUS
NpeanpusaTHil U cucteMa HamorooOnoxenus. [lonstue, coctaB u cTpykTypa (PMHAHCOB MPEANPHUSATHSL.
[Tpunnunsl HajorooOnoxkeHusi. Hamorn u 1uiaTesxku, yCTaHOBJICHHBIC 3aKOHOJATENBCTBOM: BHIIBI,
CTaBKH, 00BEKTHI HAJIOTOOOJIOKEHUS U CPOKH YIIJIAThI HAJIOTA B OIOJIKET.

4. O0beM y4eOHOI JUCHUNIMHBI

O0beM THCHMILINHBI
Buna yueOHo# padoThI Axan. | Actp.
3E
4. 4.
O01mas TPy10eMKOCTh TUCIHHUIIHHBI 4 144 108
KonTakTHas padora — ayIMTOPHBbIE 3aHATHS: 2,22 80 60
Jlexun 0,89 32 24
[Ipaktrueckue 3austus (113) 1,33 48 36
CamocrosiTesibHas padora 0,78 28 21
KonTakTHas camocrosiTenbHas padboTa
0,78
CaMocCTOsITENIbHOE U3YUYEHHE PA3AEIOB IUCIUIIIMHbI 28 21
Bua koHnTpoJs:
JK3aMeH 1 36 27
KonrtakTHas paboTa — mpoMeXKyTOUHAs aTTECTAIHS 1 0,4 0,3
[ToaroroBka K 3K3aMeHy. 35,6 26,7
Buj nTOroBoro KOHTpoOJIsi: JK3aMeH

AHHOTauA padoyell MPOrpaMMbl JUCHHUIIMHBI
«HcTopusi 1 METOI0JIOTHST XMMU M)

1. Heap aucuumiauHbl — 000OLIEHUE AMHAMUKH M CTPYKTYPHl COBPEMEHHOI'O COCTOSHUS
XUMHUYECKOT0 3HAHUS; OCBOCHUE 3aKOHOMEPHOCTEHN U TEHACHIINI CTAaHOBIICHUSI MEXIUCIUILIMHAPHOTO
€IMHCTBA XHWMHUYECKUX, €CTECTBEHHOHAYYHBIX M TYMaHUTApHBIX HAyK; OBJaJCHHE OCHOBHBIMU
JIOTUKO-METOAOJIOTHICCKIUMH TMPUHIIMIIAMA U OCHOBaMH (pri1oco(hCKO-METOJOIOTHIECKOTO aHaIu3a
XUMHUYECKOTO 3HAHHUS, YCBOEHHUE CHUCTEMbl HAayYHBIX METOJOB, BHICOKHMX TEXHOJOTHI, XUMHUYECKOIO



M3MEPEHUS U MHHOBAILMOHHBIX MOJIXO/I0B JUISl BBINOJIHEHUS HAYYHBIX UCCIIEIOBAHUN B XUMUHU

2. B pe3yJbTaTe M3y4YeHUs1 JUCHUILINHBI 00y4aI0IIMIACH OJIZKEeH:

Obnadoamye cnenyomuMyd KOMIETCHIUSMHI U HHIUKATOPAMU UX JOCTUKEHUS:

VYK-1.3; VK-1.5; VK-5.1; YK-5.2; VK-5.3.

3namo:

— OCHOBHbBIE HAYYHBI€ LIKOJIbI, HATPABJICHU S, KOHLIETIIIMN, UICTOYHUKHA XUMUYECKOT0 3HAHUS;

— METO/Ibl U PUEMbI HAYYHOTO UCCIIEI0BAHMS;

— METOO0JIOTMYECKHUE MOIXO0/Ibl M IPUHIIMIIBI COBPEMEHHOM HAYKH.

Ymemn:

— aHaJM3UPOBATH COCTOSTHUE U MYTH Pa3BUTHUSI XMMHUHU B COBPEMEHHOU KYJIbTYPE;

— YCTaHaBIIMBATh HCTOPUYECKYIO U JIOTUYECKYIO B3aUMOCBS3b OCHOBHBIX COOBITUN U OTKPBITHI
B XMMUHU U CMEKHBIX HayKax;

— OCYILIECTBIISITH METOJIOJIOTHYECKOE 000CHOBAHHE HAYYHOT'O HCCIIEeIOBAHUS.

Bnaodemu:

— JIOTUKOM UCTOPUYECKOTO Pa3BUTHSI XUMUU;

— HaBBIKAMU METOJI0JIOTUYECKOI0 aHAJIN3a HAYYHOTO HCCIIEIOBAHUS U €0 PE3yIbTaTOB;

— HaBBIKaMU BEJICHUS JUCKYCCHUW HA HCTOPUKO-XUMHUUYECKHUE TEMBI.

3. KpaTrkoe comepxkanue Q1 CUUIITIHHbBI

Pasoen 1. OcHnosnvle smanvl pazsumus xumuu. Kouyenmyanouvie cucmemvl Xumuu.
IIpeoanxumuueckuii nepuod pazsumus xumuu. Xumus 6 Busanmuu u pycckux KHAMCECmaax.

Beenenue. IlpenMer Xxumuu; MeCTO XMMHHM B CHUCTEME €CTECTBEHHBIX HayK. MeTomoiorus
XuMuU. BaxxHelme noHsITHsT XUMUU, UX 3BOIIOLHUS. DKCIEPUMEHT U Teopusi B XuMuu. DakT, 3aKOH,
runoTe3a, Teopus. Meroasl HAyyHOTO IMO3HAHUS — aHAJIW3, CHUHTE3, MOJAEIUPOBAaHHE. XPOHOJIOTHUS
OCHOBHBIX 3TallOB pa3BUTUSA XUMHH. MIcTOpUsS XMMHUM Kak 3aKOHOMEPHBINA MPOLECC PA3BUTHUS U CMEHBI
KOHIIENITYaJIbHBIX CUCTEM: YUEHHUS O COCTaBE, CTPYKTYPHOM XUMUH, YUEHHUSI O XUMUUYECKOM IIPOLIECCE.
Xumuueckue apredaxkThl Kak KPUTEPH HMCTOPUM dYeJoBedecKoro obmecTBa. Bxiiag eBporeickux
YYEHBIX B HAIIUCAHUE UCTOPUU MUPOBOW XUMUMU.

Pazoen 2. Anxumuueckuti nepuoo pazeumus xumuu. Ampoxumus. Ilepsvie anmexu. Ucmopus
nopoxa.

[IpenanxuMudeckuil mepuoy pa3BUTUA XUMHUHU. VICTOKM XMMHMYECKOW HpaKTUKU. XUMHUKO-
MpakTUYECKHe 3HaHWs U pemeciieHHas TexHuka B [IpeBHem mupe. Harypdunocodckue ydenus
npeBHOCTH. AHTHYHas Hartypdmimocodhus M e€ OCHOBHbIE TeUYeHHs. PemeclieHHas XUMUS W
METaJUTYPIysi B aHTUYHBIN [IEPUOJ U B PAHHEM CPETHEBEKOBBE.

Pazoen 3. Ilepuoo cmanosénenuss xumuu Kax HAYKU U NEPUOO KOIUYECBEHHBIX 3AKOHO.
Cmanoenenue npomviuiieHnou xumuu. Pazsumue 6yonoeo npomvicia 6 Espone u 6 Poccuu.

ANXUMHUYECKUI TEepHOA pPa3BUTHS XMMHUHU. AJIeKCaHIpUHCKas, apaOckas M eBpoIeicKas
anxumus. ['pexo-erunerckas anxumusl.

Paszoen 4. Ilepuoouunocms pazgumus Xumuu u e€ 63auMOC6s3b C Npoyeccamu 6 odbujecmse.
Ilepuoo xknaccuueckoti xumuu. Ilepuoouueckuii 3axkon xumuueckux snemenmos /l. Y. Menoeneesa.

[lepuon craHoBneHHMS XUMHUM Kak Hayku. HMarpoxumuss M TeXHHUYECKass XHUMHS Kak
npeanocbutku HaydHor xumun (XV-XVII BB.). [lapanensc, ero yaenne u nocnenoBarenu. Co3nanue
TEXHOJIOTMH, ONPENEIUBIINX IIyTH Pa3BUTHs LUBWIKM3aUuU. [lomydeHne coliel, KUCIOT U IIEJIOYEH.
[lepBasg kOHLENTyanbHas CUCTEMA XMUMHHM — ydeHHE O cocTaBe. DIOTMCTOHHAS TEOpHsl TOPEHHUs, €€
pa3BuTHE U onpoBepkeHue. Posb GrorucToHHO# Teopun B pa3BUTHN HAYKH.

Pazoen 5. Teopus xumuuecxozco cmpoenusi opeanuveckux coeounenuti A. M. Bymneposa u eé
8vipodcOerue 8 cmpykmypHyto meopuio. Cesizb cmpyKmypbl U C80UCMS.

[leppon KOJMYECTBEHHBIX 3aKOHOB KaK OCOOBI dTam B pa3BUTUHM XUMHUH. Pa3putue
KOJIMYECTBEHHBIX METOJOB B XMMHUHU. 3aKOHBI CTEXHMOMETPUU. YTBEPKJIECHHUE aTOMHO-MOJEKYJISPHON
teopuu. [IpoGiieMa aTOMHBIX BECOB. DBOJIONUS MOHITUH «XUMUYECKUH DIIEMEHT» U «XUMUYECKOE
coeauHeHuey. PazButrue MeTo10B XumMuyeckoro ananusa B X VIII B.

Pazoen 6. Deonroyus snekmponnvix npeocmasienuti 6 xumuu: om bepyenuyca 0o Hawux oHell
(amom, xumuueckas c6:a3b, MOJEKYNA, MEHCMONEKVIAPHbLE 83AUMOOEIUCBUS).



Ilepuon kiaccuyecko XMMHUHU. 3aKOH MOCTOAHCTBa cocraBa. llonemuka mexnay beprosmie u
IIpycTom. 3apokaeHNE XUMUYECKOW aTOMUCTUKH (HA OCHOBE COEAMHEHHUS KOPIYCKYJISIPHBIX TEOPHiA,
B TOM 9 umncie aHTUYHOUM aTOMUCTHKH, M KOHIIeNINH 35ieMenTapusma A. JI. JlaByaswe). JIk. JlanbToH u
ero uccienoBaHus armocdepsl. OTKPBITHE 3aKOHA TPOCTHIX KPATHBIX OTHOIICHUIA.

Paszoen 7. Bueopenue memooonoeuu ¢usuxu u mamemamuxu 6 xumuro. CuHepeemuyeckas
napaouema 8 XumMuu - MONOA0SUYECKAsl MeOopusi HeNUHEUHbIX OUHAMUYECKUX CUCmeM. meopus
OUCCUNAMUBHBIX CIMPYKMYP, Meopusl dA8moKONeOaHUl, meopus «CMPAHHbLIX aMmMpaKmoposy u
¢paxkmanos, meopus kamacmpog, meopus ougyprayuti u op.

CtpyKkTypHas XMMHsI KaK OCOOBIM dTam pa3BUTHS XUMHH. Pa3BUTHE OpraHWYECKON XHWMHH,
TEOpHUsl CIOKHBIX paauKanoB, Teopus TunoB [lromMa m HoBasg Teopus Ttunos JKepapa — Jlopana.
[IpotuBoneiictBue bepuennyca. Bo3HUKHOBEHUE yUEHUS O BAJICHTHOCTH: B3rJIsiabl O. OpaHkianja, A.
Kekyne. HoBast xumuueckas Teopust A. Kymepa: enouku yriiepoaHbIX aTOMOB, COBPEMEHHBIN CIIOCO0
HAaIlUCAHMS CTPYKTYpPbl XUMHUYECKOTO coeAuHEHUs. Teopuss XMMHUYECKOro cTpoeHus Moyiekya A. M.
bytiiepoBa. OCHOBHBIE TOJIOKEHUSI TEOPUM XUMHUecKoro ctpoeHus A. M. bytieposa. Ctepeoxumus.
Teopust aCHMMETPUYECKOTO YIJIEPOJHOIO aroma. Teopusi XMMHYECKOTO CTPOEHUS OpPraHWYECKHX
COCIMHEHUHN B HAIII JHU.

Paszoen 8 3axon nepexooa xonuuecmeenuvix usmMeHeHull 8 Kauecmseenuvie 8 xumuu. 1 omonozus
6 opeanudeckou xumuu. Pazeumue u oboeawenue meopuu comonoeuu Ha 6asze TXCOC.

®usnueckass XuMHUsl KaKk YYEHUE O XMMHUYECKOM IPOIECCE — HOBAasl KOHIIENTyalbHasl CUCTEMaA
XxuMu4Yeckoi Hayku. O MOHATHM M 3amadax (usuueckoi xumuu. Pacuser (usznyeckoil XMMHU BO
Bropoii mosioBuHe XIX Beka. TerutoBbie 3(pdekThl Kak Mepa XHMHUYECKOro cpojcTBa. [lpuHIumn
MaKCUMaJbHOU paboThl. TepMOXUMHS KaK SKCHEpUMEHTalbHas 0a3a TEPMOJMHAMUKU. YUEHHE O
pactBopax. Onektpoxumusi. Komnonnnas xumus. Mrorn pazsutus xumun B XIX Beke W mepexon K
XX Beky. CTaHOBIIEHHE CTATUCTUYECKON TepMOauHaMUKU. HepaBHOBECHAs! TEpMOIMHAMUKA

Pazoen 9. Quzuueckas xumus 6 XIX éexe kax yuerue 0 Xumuieckom npoyecce.

PasButre OCHOBHBIX HampaBieHWI XuMUH B XX Beke. BO3HMKHOBEHHME JJIEKTPOHHBIX
npeAcCTaBiIeHU B ¢u3nke, (QU3NUECKOW, HEOPraHWYeCcKOW | oOpraHudeckod xumuu. IlepBbie
IIPENIIOJIOKEHNS O CTPOEHUH aToMa. MoJienn poCTpaHCTBEHHOTO CTpoeHUs aToMa. Co3iaHue TEOpUH
MIEPUOIUYECKON CHUCTEMBI. Pa3BUTHE TEOPETUYECKHUX NPENCTABICHUM O BAJEHTHOCTH M IPUPOJIE
XUMHUYECKON CBS3H. DJIEKTPOCTaTUYECKUE TEOPUM B OpraHHyYecKod xumuu TomcoHa. DJIeKTpOHHas
XUMHSI Opranndeckux coenuHeHuid A. M. bepkenreiima. Teoprr MOHHONW W KOBAJIEHTHOW CBS3U.
dusnyeckue METObl UCCIEN0BaHU B XUMHMH. brosnorndeckast (3BOJIIOIIMOHHAs) XUMHUS KaK Hayka O
BBICIIEM YPOBHE XHMHMYECKOM OpraHMW3alMyd MaTepUH. YCTAHOBJIEHUE CTPOEHUS MaKpOMOJIEKYJ
OENTKOB U HYKJICMHOBBIX KUCIOT. JloCTIKEeHHsS XUMUU XX BEKa U UX BIIHMSHHE HAa OOIIECTBO. XUMUS U
npo6ieMbl 3kojoruu. CoBpeMeHHbIE TEHACHLIUN Pa3BUTHUS XUMUU.

Paszoen 10. Kamanuz 6 xumuu: om nauana 18 éexa 00 Hawux OHell uiu om hepmeHmamuerHo2o
00 acumMmempuyecko2o u OUPYHKYUOHATbHOZO.

Buenpenne meromonoruv (UMK M MaTeMaTUKU B XuUMHUIO. KBaHTH(UKalUs B XUMUHU.
CunepreTuyeckas napaJurMa B XUMHUHU - TOIOJIOTMYECKAs TEOPHUS HEIWHEWHBIX JAUHAMUYECKHUX
CHCTEM: TEOpHSl IUCCUIIATUBHBIX CTPYKTYP, TEOPHS aBTOKOJICOaHUH, TEOPHS «CTPAHHBIX aTTPAKTOPOB)»
u (¢pakTaioB, Teopus Karactpod, Teopus Oudypkarmuid u aAp. XUMHUYECKas KHHETHKA. Pa3Butuhe
IIPEACTABJICHUHN O CKOPOCTSIX XUMHUUYECKUX PEAKIIUM.

HoBbie HanpaBieHss XUMUK BO BTOPOM mosioBuHE XX cToJjieTs. HOBbIE MOIX0Abl K U3YYEHUIO
BenlectBa. CynpaMmoneKysipHas XUMUs, JIEMEHTOOPraHNYECKasi XUMUs, U3y4YEHUE HOBBIX KJIACCOB U
COCTOSIHMI BEIECTBA, U3yYEHUE BEUIECTB B 3KCTPEMAIbHBIX M KPUTHUYECKUX COCTOAHMAX. Pa3Butune
TEOPETUYECKUX U PACYETHBIX METON0B. KOMMBIOTEPHOE MOAEIMPOBAHUE KAaK METOJ HCCIIEIOBaHUS.
Bo3pacranue posin HHCTpYMEHTAIbHBIX METOAOB MCCIEIOBAHUS U CHHTE3a BellecTB. KOIEeKTUBHBIN
XapakTep COBPEMEHHOM Hayku. XHMHS B CHCTEME €CTEeCTBEHHbIX Hayk B XXI croseruu.
HannoHaneHbIe 1 MEXTyHAPOJHBIE OPTAaHU3ALUNA XUMHUKOB.

Paszoen 11. Coommnowenue medxcoy HAYUOHANLHHIM U UHMEPHAYUOHANLHLIM 6 XUMUU: OMm
nepeuvix cankyuil 1912 2o0a 0o nawux ouet. Ilonumuxka u Hayka 3a NOCieOHue cmo iem Ha npumepe
UCmopuu Xumuu.



Pazoen 12. Ucmopus xumuu u oopasosanus 6 PXTY. Jlexyus 6 myzee ucmopuu PXTY.
Paszoen 13. Jlexyus, noceswennas 1o6uner poccutickoeo Xumuxka unu cozoanuto meopuu. 2018
2. 175 H. H. I'ycemascony, 2019 — 150 nem 11CO.

4. O0beM y4eOHOI JUCHUNJIMHBI

O0BbeM JUCHUIIINHBI
Bup yueOHoit padoTbl Axax, | Acip,
3E
q, q,
O0mas TpyA0eMKOCTh JMCIUILIHHbI 2 72 54
KonTakTHasi padoTa — ayIMTOPHbIE 3aHATHS: 1,33 48 36
Jlexun 0,44 16 12
[TpakTuueckue 3aHATHS 0,89 32 24
CamocTosiTesbHasi padora 0,67 24 18
KonTakTHas camocrositenbHas paboTa 0.67 0,2 0,15
CamMOCTOSITETbHOE U3YUYEHUE PA3ICNIOB TUCIIUIIIINHBI ’ 23,8 17,85
Bua uTOroBOro KOHTpoOJIs: 3auer
AHHOTauA padoyeil MPOrpaMMbl JUCHHINJIMHBI
«MaTteMaTHKa»
1. Hear aucoMmiIdHbl - (QOPMUPOBAHHE Yy CTYACHTOB CHCTEMBI OCHOBHBIX TOHSTHH,

HCIOJIb3YCMBIX IJISI TIOCTPOCHU A BaXKHEHIIIUX MaTeMaTHYECCKUX MOHGHGﬁ 1 MaTEMAaTHYCCKUX MCTOO0B
AJI OIMUCAHUSA PA3IMYHBIX XUMHUKO-TCXHOJIOTMYCCKUX IMTPOIECCOB.

2. B pe3yabTraTe u3ydyeHUus QJUCHHUILIHHBI 00yYAIOIIUICA T0JIKEH:

Ob1aoams CeNyOMUMA KOMIETSHIIMSIMA U WHIUKATOPAMH UX JOCTUKCHUS:

VYK-1.1, YK-1.2, OIIK-1.1, OIIK-3.1, OIIK-4.1.

3namu:

-0CHOBHI TG (HEePEeHITNATEHOTO U HHTETPATLHOTO UCYHUCIICHHS, MU PEepeHITNATBHBIX YPAaBHEHHI
MaTEeMaTHYeCKHE TEOPUHU M METO/bI, JIS)KAIHUE B OCHOBE TIOCTPOCHUSI MATEMATHUECKUX MOJIENICH;
-OCHOBBI IPUMEHEHUS MaTeMaTHUYECKUX MOJIETe U METOJIOB.

Ymemns:

-BBIOMPATh MaTEMaTHUYECKHE METO/Ibl, TPUTOAHBIE IJIS1 pELICHHs] KOHKPETHOM 3a/1a4u;
-HCTIOTh30BaTh MAaTEMAaTUYECKHE MOHSATHS, METOJIbl W MOJENH JUIsl OMHCAHHS Pa3IHYHBIX
MIPOLIECCOB;

-BBISBIISATH MATEMATHYECKHUE 3aKOHOMEPHOCTH, JICKAIIEe B OCHOBE KOHKPETHBIX TPOIIECCOB;
-HCTI0JIb30BaTh OCHOBHBIE METOIbI CTATUCTUYECKOI 00pabOTKH JaHHBIX;

-IIPUMEHSTh MAaTeMAaTUYECKUE 3HAHUS Ha MEXKIUCIUILTNHAPHOM YPOBHE.

Braoems:

-OCHOBaMH (yHJAMEHTAILHBIX MaTEMAaTHUYECKHX TEOPUH ¢ HaBBIKAMU HWCIHOJB30BaHUS
MaTeMaTHYeCKOro anrapara;

-METOJIJaMH CTaTHUCTUYECKOI 00paboTK HH(OpMAIHH.

3. KpaTkoe cogep:kanue THCHUIIAHBI
1 CEMECTP

BBenenue.

[Ipeamer u mMeroasl MmaTemMaTuku. ONKUCaHWEe OCHOBHBIX pa3zenoB Kypca. [IpaBuia u TpeboBaHus
IIpY U3YYEHUU Kypca.

Pasznea 1. djieMmeHTHI are0phbl.

UucnoBble MHOXECTBa, KoMmiuiekcHble uucna. Omnpepenurenu II u I mopsiakoB. BekTopsr:
OCHOBHBIE MOHSATHUSA, CKATAPHOE, BEKTOPHOE M CMEIIAHHOE MPOU3BEIAEHUSI BEKTOPOB. AHAIUTHYECKAS
reomMeTpus: IpsMas Ha IUIOCKOCTH, KpuBble II mopsaxka. Marpuiel: JEHCTBUS HAJ MAaTpPUIIAMU,



MIPUBEJICHUE K CTyNMeHYaToMy Buay W Buny l'aycca. Panr marpunbl. OOparnas matpuia. Teopema
Kponekepa-Kanemnu. Pemenne cucrem auHeHHBIX anredbpanyeckux ypaBHeHUi. COOCTBEHHbIE YHCIIa
1 BeKTopbl. KBagpaTtuunbie GOpMBIL.

Paznen 2. @ynknus ogHoit nepemenHol. [Ipenen pynkun. HenpepbBHOCT QyHKITHH.

Oynknua. CnocoOwl 3amanust Gyakiuu. [Ipenen ¢ynknumu B Touke. OAHOCTOPOHHUE TPEICIIHI.
IIpenensl Ha OeckoHeyHOCTH. beckoHeuHO Manble 1 OeCKOHEUHO OoJbIne (PYHKINHU, UX CBOHCTBA U
B3auMHas cBs3b. CBoMcTBa mpeaenoB. [lepBelii U BTOpOi 3aMmedaresibHble peaenbl. HempepblBHOCTh
¢yHKIMH B TOYKE M Ha mpoMmexyTrke. CBoiicTBa (PyHKIMI, HENpEephIBHBIX Ha OTpe3Kax. Touyku
paspbiBa QYHKIIMH U UX KJIACCU(DHUKAITHS.

Paznen 3. luddepenuunanbnoe nucuncinenne GyHKIUN OAHON epeMeHHOH.

[Ipow3Bognas  (yHKOMHM, €€ TEOMETPUYECKMA M  MexaHuWdeckuid cMmbici. [lpaBuna
maddepennpoBanus. Tabnuua OCHOBHBIX MpOW3BOAHBIX. Juddepenunan ¢GyHKIMH, €ro
MPUMEHEHHUsI K TPUOIMKEHHBIM BBIUKCIEHUAM. MIHBapuaHTHOCTH (opMbl mepBoro auddepennmana.
[TpousBonHas cinoxHoi pyHkuMU. JuddepeHppyeMocTs PyHKIUU: ONpeeiIeHne, TEOPEMbI O CBSI3U
g depeHIIMPYEMOCTH ¢ HEMPEPBHIBHOCTHIO U C CYIIECTBOBaHUEM MPOU3BOAHON. OCHOBHBIE TEOPEMBI
muddepennmanbaoro ucuuciaenus: Pomns, Jlarpanxa, Komm. IlpaBuno Jlomurans (packpbiTue
HeonpeneneHHocteit). I[Ipou3BomHble BBICIIMX TOPSAKOB. JIOKAIBbHBIA AOKCTpEeMyM () YHKIIHH.
HeoOxoauMbele W JOCTaTOYHBIE YCIOBUS OJKcTpemyMma. llpaBmino wuccnenoBanus (QyHKIUH Ha
MOHOTOHHOCTh U 3KCTpeMyM. [Ipu3Haku BBIMTYKJIOCTH M BOTHYTOCTH (PyHKuMHU. Touku mneperubda.
Heo0xonuMoe M JocTaTodyHoe yciaoBUsi mepernda. AcUMOTOTH (YHKIMH, WX BHIBI M CIOCOOBI
HaxoxneHus. OO01as cxema uccleoBaHus (PyHKIUH, TOCTPOSCHUE UX TPapUKOB.

Paznen 4. aTerpanbHoe ucuncienue pyHKIUN OHON epeMeHHOH.

[TepBooOpasnas ¢yukmus. HeompeneneHHbIH MHTETpaJl M €ro CBOMCTBA. TabnuIia OCHOBHBIX
UHTErpasioB. MeToapl HMHTErPUPOBAHMS: HEMOCPEICTBEHHOE WHTETPUPOBAHUE, HWHTETPUPOBAHUE
MOJACTAHOBKOW, MHTETPUPOBAHWE IO YacTAM. VIHTErpupoBaHHE  paIMOHAIBHBIX  JPOOCH.
WHuTerpupoBaHue HEKOTOPBIX MPPALUMOHAIBHBIX M TPUTOHOMETpUYECKUX (QyHKUui. OrnpeneneHHbIN
WHTETpajl, ero reomeTpuyeckuii cmpici. CBolcTBa omnpenaesieHHoOro unrerpaita. ®opmyna HeroToHa-
JleiiOnuma. Teopema 0 cpeaHeM 3HAYCHMH. 3aMeHA NEPEMEHHON M MHTETPUPOBAHHE 10 YacCTSIM B
onpeneneHHOM HHTerpane. [IpunokeHus oIpeneneHHOro HMHTerpaja K BBIUMCICHHUIO IJIOIIAAeH
wiockux ¢uryp. IloHATHe HECOOCTBEHHBIX WHTETPAJIOB: ONPEAEICHUS, CBOWCTBA, METOJbI
BBIYHCIICHUSI.

2 CEMECTP

Pazgen 5. {udpdepenuuanbHoe ucuncieHne (yHKIUH HECKOJILKHMX IepeMeHHbIX. JJIeMeHTbI
TEOPHH MOJISL.

OyHKIMM IBYX M O0jiee mepeMeHHBIX: onpeesieHne, 00JacTb onpeaeaeHus, 001acTb U3MEHEHMS,
reoMeTpHuecKasi MHTepIpeTanus, TMHuu ypoBHs. [Ipenen ¢pynkuuu B Touke. YacTHbIe POU3BOIHBIC
(ma mnpumepe QyHkIMU ABYX mnepeMeHHbIX). JuddepennupyemMocts GYHKIMH HECKOJIBKUX
nepeMeHHbIX. JlocTarounsie ycnoBus auddepenunupyemoctu. Ilonnas npousBoanas. ITpomsBonHas
cnoxHoit  ¢yHkiuu. Ilomuet  muddepennuan. HWuBapuantHOCTh TONHOTO auddepennmana.
AHanuTH4ecKui mpu3HaK nosHoro nuddepeniuana. JuddepennupoBanue GyHKIMH OAHON M JBYX
MEePEeMEHHBIX, 3aJaHHOM HesBHO. YacTHble NPOU3BOAHBIE U TOJHBIE AUQPQEpeHlraTbl BBICIINX
nopsiakoB. TeopeMa O PaBEHCTBE CMEMIAHHBIX MPOM3BOIHBIX (U1 (QYHKIMHM JBYX IEPEMEHHBIX).
JlokanbHble SKCTpeMyMbl (YHKUHMH JBYX MNEPEMEHHBIX: HEOOXOJUMOE M JOCTATOYHOE YCIOBHS
JKCTpeMyMa. YCIOBHBIN 3KCTpeMyM (MeTon MHOxuTened Jlarpanxka). Hambonbpiee u HauMeHbIIee
3HaueHue (QYHKIMM B 3aMKHYTOM oOsiactu. OcCHOBHbIE MOHSTHUS Teopuu mnouss. CkaispHoe TMoJe.
IToBepxHocTH M nuHUM ypoBHS. IIpon3BogHas nmo HampaBiaeHUIO. ['pagMeHT CKaJlIpHOrO MOJS U €ro
cBoiicTBa. BekropHoe mnone. Jueprenuus mnons. Potop mnoss. CBA3b MEXIy TpagUeHTOM U
IIPOU3BOJHOM 10 HAIIPABJICHUIO.

Paznen 6. KpaTHbie unTerpasbl.

JIBOMHON HMHTErpaj: OIpeleiIcHUE, T€OMETPUUYECKUN CMBICI, CBOWCTBA. BblunciieHHEe IBOHHOIO
MHTErpaja B JEKapTOBOW M MOJIApHOU cucTteMax koopauHat Muaterpan [lyaccona. TpoitHO# nHTETpa:



ONpe/eICHUuE, T€OMETPUUECKH CMBICI, CBOMCTBA. Bhruncienue TpoitHoro uHrterpana. [Ipunoxenus
JIBOMHOT'O U TPOMHOTO MHTETPAJIOB.

Paznen 7. KpuBoJsiMHETHBIE M TOBEPXHOCTHBIE HHTETPAJIBI.

KpuBonuHelHbI MHTErpal 1Mo KOOpAUHATaM: OIpe/ielieHue, CBOICTBa, BhIuMcIeHHE. PaboTa B
cunoBoM mnoisie. @Dopmyna ['puna. KpuBoJMHEHBIE WHTErpajbl, HE 3aBUCAIIAEC OT MyTH
uHTerpupoBanus. IloreHnuanbHass (yHKIMA, NOTEHUMANbHOE Toje. lIoHATHE NOBEPXHOCTHOTO
nHterpana. [lotok BekTopa yepe3 noBepxHocTh. Teopema ["aycca-OcTtporpanckoro. @opmyna CTokca.
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Paznen 8. luddepennumanbasie ypaBHEHUS MIEPBOTO MOPSAKA.

Juddepenunanbuple  ypaBHEHHUS:  TOPSIOK, pelleHHe, TeopeMa  CYIIECTBOBAHUS U
€AMHCTBEHHOCTH penieHusA. 3agadya Komm. VYpaBHeHHs C pa3IeisOIMMUCS IEPEMEHHBIMHU.
Onnoponusie nuddepeHranbable ypaBHeHus. JIuneitnsle auddepeHnnanbHble ypaBHEHUS IEPBOTO
nmopsiika. YpaBHEHUs B MONMHBIX Auddepeninanax. UHTerpupyomui MHOXKUTENb.

Paznen 9. luddepennmanbrpie ypaBHEHUs. BTOPOTO U 71-T'0 TIOPSIIKA.

JuddepeHunanbable ypaBHEHUST BTOPOrO TMOPAIKA, JOMYCKAIONIME MOHIKEHUE TMOpsaKa.
Jluneiinple auddepeHnnanbHble ypaBHEHHs BTOoporo mnopsaka. CpoiicTBa pemeHuid. JlnneiHas
He3aBUCUMOCTh (pyHkruii. Onpenenurens Bponckoro. CTpykTypa OOINETO pEmICHHS JTUHEHHOTO
muddepeHranbHbIe ypaBHEHUsT BTOPOTo nopsiika. OyHIaMeHTalbHas cucTeMa pereHui. JIuneiinsie
oJHOpoIHbIE MU PepeHInaIbHBIE YPaBHEHUsI BTOPOTO MOPSIKA ¢ TOCTOSHHBIMU KO3 (OUIIMEHTAMH:
noctpoeHre oOmiero peuieHus. Meron Oinepa. JluneitHble HeonHopomHble nupdepeHInalIbHbIC
YpaBHEHHsI BTOPOTO MOpSAAKAa C TOCTOSHHBIMU Kod(dduuuentamu. OOIIee U 4YaCTHOE pEUICHUS
HEOJHOPOAHBIX ypaBHeHHH. JIuHelHble nuddepeHanbHble ypaBHEHUs 1-TO TOPSJIKA: CBOMCTBa
pelIeHn, TeopeMbl O CTPYKType OOIIEro pemieHHs, METOJl BapHallH IOCTOSHHbIX. JIMHeWHbIe
muddepeHanbHbple  ypaBHEHUS A-TO TOPsIKA C TOCTOSHHBIMH Kod(duuueHtamMmu. Anropurm
MTOCTPOCHUSI OOIIETO PEIICHHUS.

Paznen 10. Cucremsl nugdepeHInaIbHbIX YpaBHEHHN.

Cucrembl auddepeHMaIbHbIX ypaBHEHH TMEPBOTO TOpsAAKA: OOIIHME TOHSATHSA, Teopema
CYIIECTBOBAaHMUSA M EJUHCTBEHHOCTH o0Imero pemeHus. Cucrembl JHHEHHBIX aAuddepeHnnanbHbIX
YPaBHEHUW MEPBOr0 MOpsAAKA: HHTETPUPOBAHME METOAOM MCKItoueHHs. CHCTeMBbl JMHEHWHBIX
mudepeHMaIbHbBIX YpaBHEHUI IMEpBOro IMOPSIKA: CBOWCTBA PEIICHUH, TEOPEMBI O CTPYKTYpe
o0I1Iero pemeHus, MeTol Bapualluy MOCTOSHHBIX. CUCTEMBI JIMHEWHBIX OJTHOPOIHBIX U HEOJHOPOIHBIX
muddepeHIMaTbHbIX  YPaBHEHUH € TMOCTOSIHHBIMH — KOd((UIIMeHTaMH.  DJIEeMEHTBHl  TEOpPHH
YCTOMYHUBOCTH. MeTOABl YUCICHHOTO perieHus quddepeHnanbHbIX YpaBHESHUM.

Paznen 11. YnucnoBeie U pyHKIIMOHATIBHBIE PSIIBIL.

UYucnoBble psiibl: OCHOBHBIE IMOHSTHS, CBOWCTBA CXOISIIUXCS PSAIOB, HEOOXOAMMBIN MpPU3HAK
cxopumoctu. I'apmonnueckuii psaa. Panel Qupuxie. IIpuzHaku cpaBHEHMs PSAOB C MOJIOKUTEIbHBIMU
ywienamu. [lpusnak  JlamamOepa.  VHTerpanbHbli M paguKalbHbIA  npu3Haku  Komm.
3Hakouepenyromuecs psabl: npusHak JleiioHua. 3HaKkonepeMeHHbIEe PSAABL: MOHSATUS a0COTIOTHOW U
YCJIIOBHOM CXOJUMOCTH, NpPH3HAK aOCOJIOTHOW CXOAMMOCTH, CBOMCTBAa aOCOJIIOTHO M YCIOBHO
CXOMSIINXCS PSJIOB.

OyHKIMOHAIBHBIE PSIIbI: OCHOBHBIE MOHATHA, 00JacTh cXoAuUMOCTH. CTeneHHbIe psSabl: pajnyc,
UHTEepBaJ, o0nacTb cxoxumocTd. CBoiicTBa cremeHHBIX pAgoB. Psapl Teinmopa u MaxknopeHa:
CBOIMCTBA, YCIIOBHE CXOAMMOCTH Dsiia K MCXOIHOM (YHKIIMM, OCHOBHBIE pasfiokeHus. PasznoxkeHue
¢yHkuuun B psx MakiopeHa C MOMOLIbI0 OCHOBHBIX pas3niokeHuil. ['aBHoe 3HadyeHue (yHKIUU.
OxBuBasieHTHBIE GyHKIMH. [IpuMenenne psanoB Teimopa u MakiopeHa 1t BBIYUCICHUS TTPEIEIIOB.
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Paszgen 12. Teopusi BeposiTHOcTel. CiiyyaiiHble BeJIMYMHBI M UX 32AKOHBI pacnpeaejeHus.

[Ipenmer Teopuu BeposTHocTei. CiydaiiHbie cOOBITHS. [IPOTHBOMOJIOXKHBIE COOBITHSI.
HezaBucumbie coObitus. OTHOcUTeNnbHasE 4yacTtoTa. Kiaccuueckoe M reoMeTpUuecKoe OmIpeeieHHe
BEPOATHOCTH. OJIEMEHTapHas TeOpUsl BEPOATHOCTEM. MeToabl BBIYMCIEHUS BEPOATHOCTEH.
[IpoctpancTBO ameMeHTapHBIX coObITHH. Kiaccmueckoe ompeneneHue BEpOSTHOCTH. AnreOpa
COOBITHI: TEOpEeMbl O BEPOSITHOCTH CYMMBI COOBITUH, NPOTHBOMNOJOXKHBIX COOBITHH, CyMMa



BEPOSITHOCTEH HECOBMECTHBIX COOBITHH, O0Opa3yloIMX IMOJHYI0 TPyHy. AKCHOMAaTHYECKOE
olpezesneHue BepOoATHOCTH. CTaTUCTUYECKOE ONPEIEIIEHUE BEPOSITHOCTH. Y CIOBHAs BEPOSTHOCTD.
Teopembl 0 BEpOSITHOCTH MPOU3BEACHUS 3aBUCHMBIX U HE3aBUCUMBIX cOObITHI. [loHas BEpOATHOCTD.
IToBropuble ucnbitanusa. Popmyna bepuymnu. JlokanpHas M HHTErpajibHas TeopeMbl Myaspa-
Jlammaca. ®opmyna Ilyaccona.

[lonsatue cinydaiiHON BenIWUYUHBL. J(UCKpETHBIE M HENPEPBIBHBIE CIIy4alHbIE BEJIUYMHBI. 3aKOH
pacrnpesiesieHust CirydaifHoi BenmnuuHbl. DYHKIUS pacrpeaesieHus, ee CBoicTBa, rpaduk. [TmoTHOCTH
pacnpesiesieHnusT HENpPEepbIBHOM CIydallHOM BEIWYMHBI (IJIOTHOCTH BEpOATHOCTH). Dopmyna i
BEPOATHOCTH TMONaJaHUs HEMPEPHIBHOW CIy4ailHOM BEJIWYWHBI B JAHHBI HHTEPBAJ, BbIPAKEHHBIN
yepe3 IUIOTHOCTh BEPOSTHOCTH, TEOMETPUUECKUN CMBICT (opMyibl. bBuHOMuanbHOE pacmpesencHue,
pacnpenenenne  IlyaccoHa, paBHOMEpPHOE  pacCIpeleNeHue, HOPMAJIbHOE  pacHpelesieHue,
AKCIIOHEHIIMAJILHOE paclpeic/iCHUE.

Pa3nen 13. MaremaTnueckas CTaTUCTHKA.

[Ipeamer Maremaruueckoil crtaTUCTUKA. OCHOBHBIE 3aJayl MAaTEMaTHUYECKOW CTaTUCTHUKU.
Bri6opounsiii mMeton. Craructuueckoe ommcanue. BpiOopku. ['mctorpamMma W TOJWTOH YacToOT.
Cratuctuueckas (ammupHueckas) (QyHKUUs pacrpenesneHus. BpIOOpOUYHBIE XapaKTEepUCTUKH M HX
pacnpenenenus. CocrosiTenbHble, 3QPEKTUBHbIE CMEIIEHHbIE U HECMEIICHHbIE OL[EHKU MapaMeTpOB.
Cratuctuueckoe cpeiHee, CTaTUCTUYECKasi JUCTIEPCUsl U CTaTUCTUUYECKOE CPEIHEE KBAAPaTUIHOE KaK
TOYEYHBIEC OLEHKH HEU3BECTHBIX: MAaTEMAaTUYECKOIO OKUJAHUs, TUCIIEPCUH, CPEAHETO KBaAPATUYHOIO
OTKJIOHEHMs. [loBepUTENbHbIE MHTEpPBAlIbl M HHTEPBAIbHBIE OLIEHKHU. JlOBEPUTENBHBIE OLEHKU
HEU3BECTHON BEpPOSITHOCTH IO OoJbIIMM BbIOOpKaM. JloBepuTenbHas OLIEHKAa MaTeMaTH4eCKOro
OKUJAaHWS TIpU HEU3BECTHOW paucnepcuu. JloBepuTenbHas OLIEHKA CpPEAHET0 KBAAPaTUYHOIO
OTKJIOHEHHs. TouHble BbIOOpOuUHBIE pactpeneneHus: CrerogeHTa (t- pacmpenenenue), dDuiiepa-
Cuenexopa (F-pacnipenenenue), Ilupcona (y’>-pacnpenenenue). IIpoBepka CTaTUCTHYECKUX THIIOTES.
MareMaTrnyeckre METOIbl MPOBEPKH CTATUCTUYECKUX TMIIOTE3. DJIEMEHTHI TEOPHH KOPPEIALUU.
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Pazgea 14. Psaab @ypoe.

[lepuonnueckne (yHKIMH U HX CBOWCTBA. OPTOrOHAJBHOCTH TPUTOHOMETPHUYECKOH CHCTEMBI
byakumii Ha otpeske [-[;/]. Tpuronomerpuueckuit psg u psag Dypee. Psag Dypee s
Hernepuoauueckol ¢yHkuuu. Pasnoxenune B psag Dypbe YETHBIX M HEYETHBIX  (DYHKIIHIA.
IMapmonunueckwnii ananmums. [IpeodpazoBanue Oypre.

Paznen 15. Auddepennmanbable ypaBHEHHS B YACTHBIX MPOU3BOIHBIX IEPBOTO MOPSIKA.

Huddepennunanbuble ypaBHEHHs] B YaCTHBIX IPOU3BOJHBIX: OCHOBHbIE MOHSATUA. JIMHEHHbIE
g depeHIaabHble YpaBHEHUS B YaCTHBIX MPOU3BOJHBIX 1-ro mOpsiaKa.

Pazgen 16. ludpepennmanbapie ypaBHEHHUS B YaCTHBIX TPOU3BOAHBIX BTOPOTO MOPSAKA.

Knaccudpukanuss nuHelHbIX audQepeHnInanbHbIX  ypaBHEHHH 2-ro  mopsaka. llpuBenenue
ypaBHEHUN K KaHOHWYECKOMY BUAY. DU3NYECKUNA CMBICT JIMHEHHBIX TU(hEpeHITHATBHBIX YpaBHEHHUHA
2-ro nopsinka. OCHOBBI MaTEMAaTUYECKOT'O MOJICTUPOBAHUS MPUPOIHBIX MpolueccoB. 3anava Komm nos
ypaBHEHUs TunepOoanueckoro Ttuma. dusmyeckas W TeOMETpuUUecKas HMHTEpPHpETanus MeToda
xapakTepucTuk. CMelaHHas 3ajada /Ui ypaBHEHUH TUIEepOOIMYECKOro U MapaboIMuecKoro TUIIOB,
ee ¢Gm3mueckuii cmbica. Meron @ypee pelieHHWs CMEIIAHHOW 3aja4yd IS ypaBHEHHS
runepOonuueckoro Ttuma. Metog @Dypse pemieHuss CMEMIAHHOM 3ajauyd A ypaBHEHHUS
napaboIMYecKoro TUMa. Y paBHEHUS SJUIUIITUYECKOTo TUMa. ['apMoHnyeckue GyHKIIUU U UX CBOICTBA.
Pemenue kpaeBbIx 3a1au.

3aKJoYeHue.

Hcnonp30BaHne MaTEMaTUYECKUX METOAOB B TPAKTUYECKON AESITEIBHOCTH.

4. O0beM y4eOHOM JUCHUIIMHBI

Cemectp
Buj yue6Hoii paGoThi Beero 1 2 3 4 5
3E AlfIaIl- 3E AlfIaIl. 3E Alflaﬂ. 3E Alflaﬂ. 3E Alflaz[. 3E AKan.




O01mas Tpy10eMKOCTh
AUCHHUIIHHBI

21 | 756

144

5 180

180

144

108

KonrakTHas padora —
ayJIMTOpPHbIE 3AHATHSA:

12 | 432

2,67 | 96

2,67

96

2,67

96

2,22 | 80

1,78 | 64

Jlexuun

4,44 | 160

0,89 | 32

0,89

32

0,89

32

0,89 | 32

0,89 | 32

[IpakTHueckue 3aHsATUS
d13)

7.56 | 272

1,78 | 64

1

18

64

1,78

64

1,33 | 48

0,89 | 32

CamocTosiTeIbHASA
padora

7 252

0,33 | 12

2,33

84

1,33

48

1,78 | 64

1,22 | 44

KoutakTHas
CaAMOCTOATCIIbHAsA
paborta

1,2

CaMocCTOSTEILHOE
M3y4yeHUe pa3/eioB
IUCIUAIUINHBI

250,8

0,33

0,4

2,33

83,6

1,33

0,4
1,78

63,6

0,4

1,22
43,6

Bua konTpoJs —
3a4deT ¢ OLEHKOM

Bua konTpoJs —
9K3aMeH

1 27

27

KonTaktHas pabora —
IPOMEKYTOUHASI
arTecTanuia

0,8

ITonroroBka K
HK3aMEHY.

71,2

0,4

35,6

0,4

35,6

Bun urorosoro
KOHTPOJIAA:

3ader ¢
OLIEHKOH

IK3aMeH

IK3aMeH

3ader ¢
OLleHKOH

3ader ¢
OLICHKOM

CemecTp

Bun yueonoii

Bcero

3

paéoTsI 3E

Actp. | 3E

AcTtp.u.

3E

AcTtp.u.

3E

AcTtp.u.

3E | Actp.

3E | AcTp.u.

Oo1mas
TPYA0EMKOCTh
TACHHUILTHHBI

21

567

108

135

135

108

81

KonTakTHasn
padora —
ay/JUTOPHBbIE
3aHATHSA:

12

324 | 2,67

72,1

2,67

72,1

2,67

72,1

2,22 | 59,9

1,78 | 48,08

Jlexuun

4,44

119,9 | 0,89

24,04

0,89

24,04

0,89

24,04

0,89 | 24,04

0,89 | 24,04

[IpakTnueckue
sanstus (113)

7.56

204,1 | 1,78

48,06

1,78

48,06

1,78

48,06

1,33 | 35,86

0,89 | 24,04

CamMocTosiTeIbHASA
padora

189 | 0,33

8,9

2,33

62,9

1,33

35,9

1,78 | 48,1

1,22 | 32,92

KoutakTHas
CaMOCTOATCIIbHAsA
paborta

0,9

0,3

CaMocCTOSTEILHOE
M3y4YEHUE Pa3/IesioB
TUCIIAIUINHEL

0,33
188,1

8,9

2,33

62,6

1,33

35,9

0,3
1,78

47,8

0,3

1,22
32,62

Bua konTpoJs —
3a4eT ¢ OLEHKOM




Bua konTpoJs —
9K3amMeH

54

KonTaktHas
paborta
IPOMEKYTOUHAS
aTTecTanus

0,6

0,3

IloaroroBka
9K3aMCHY.

71,4

26,7

0,3

26,7

Bua ntorosoro
KOHTPOJIAA:

3auder ¢
OLICHKOM

IK3aMeH

IK3aMeH

3auder ¢
OLICHKOM

3auder ¢
OLICHKOM

AHHOTanuUs padoyeil NPOrpaMMbl JUCUUIIIMHBI
«Du3uKa»

1. Heap AUCHMIUIMHBI — TIpUOOpETEeHHE OOYYAIOIIMMUCS 3HAHUM MO OCHOBHBIM pasieiam
(U3HUKY ¥ YMEHHIO TIPUMEHSTh UX B IPYTUX €CTECTBEHHOHAYYHBIX JUCIUTUIHHAX.

2. B pe3yabTaTe u3yuyeHHus JUCUMILIMHBI 00y4aIOIIHUACH 10JI/KEH:

Obnadamye clenyrIMUMA KOMIETSHIMSIMI U UHIUKATOPAMU UX JOCTUKCHHUS

VK-1.1, VK-1.2, VK-1.4, OIIK-3.1, OIIK-4.1, OIIK-4.3

3namo:

- (u3nyeckue OCHOBBI MEXaHUKH, (PU3MKU KOIeOaHUI U BOJH, JIEKTPUYECTBA U MarHeTusma,
ANEKTPOJAMHAMUKH, CTAaTUCTUYECKOW (HU3UKU M TEPMOIWHAMUKH, KBAHTOBOW (DH3UKH; CMBICI
(GbyHIaMeHTaIbHBIX (PU3UYECKUX 3aKOHOB, IPUHILHUIIOB U MOCTYJIATOB; UX (HOPMYJIUPOBKU U TPAHUIIBI
MPUMEHUMOCTH; CBSI3b IIUPOKOTO Kpyra (GU3MUECKUX SBICHUHN ¢ (yHIAMEHTAILHBIMHI MPUHIIUIIAMA H
3aKOHAaMHU (DM3HMKHU; OCHOBHBIE METOJBI PEIIEHUS 3a]au [0 ONMUCAHUI0 (U3UYECKUX SIBICHUN; METOIBI
00paboTKH pe3ynbTaTOB (PU3MUECKOTO IKCIIEPUMEHTA.

Ymems:

- MPUMEHSTh TEOPETUYECKUE 3HAHUS M OKCICPUMEHTAIBHBIE METOJABI HCCIEAOBAHUS MPH
penieHny npoecCUOHaIbHBIX 33/a4; MPOBOJUThH Pacdy€Thl, OCYUIECTBIATh aHAIN3 U HA OCHOBE 3TOTO
JenaTh OOOCHOBAHHBIC BBIBOJBI; AHAIM3UPOBATH PE3YNbTAThl HAOTIOJCHUI W OKCIIEPUMEHTOB C
MPUMEHEHUEM OCHOBHBIX 3aKOHOB W MPHHLIMIIOB (DHU3UKU; OMpeneisITh XapakTep (U3NYECKUX
MPOIIECCOB 1O KOMIUIEKCY AKCHEPUMEHTAIbHON HMH(OpMAIMK MpH MOMOIIM TIpadUKOB, TAOIUI U
YpaBHEHUM; MPECTaBIATh 00pabOTaHHYIO AKCIIEPUMEHTAIBHYIO M TEOPETUUYECKYI0 MH(POPMAIMIO B
YCTHOW W THUCBMEHHOW (opMe, B TOM UHCIE C HCIOJIB30BAHHEM COBPEMEHHBIX KOMITBIOTEPHBIX
TEXHOJIOTUH .

Braoemu:

- HaBBIKaMHU PabOTHI ¢ MIMPOKUM KPYroMm (PU3HUECKUX MPUOOPOB U 000PYAOBAHUS; HaBBIKAMH
00OCHOBAHUS CBOUX CY)KJCHHUI U BBIOOPA METO/a UCCIICTOBAHMS.

3. KpaTrkoe conepxxanue q1uCUMIIAHBI.

Pasoen 1. Ocnogvl mexanuku.

Kunemaruka Touku. Mexannueckoe asmxenue. Tpaektopus. IIyTe nepemenienue. CKopocTs U
yckopeHue. OTHOCHTENBHOCTh [JBWKCHMs. THIBI [IBW)KEHUA B KUHeMaTHKe. PaBHOMepHOE U
paBHONEpeMEHHOE JBMKeHue. ['paduueckoe mpeacraBieHue JIBuxkeHHe. CBOOOJHOE MajeHHUE Tedl.
PaBHoMepHOe JBMKEHHME 1O OKpYXHOCTH. OcHOBbl auHamuKku. IlepBwiii 3akoH HbroToHa.
WNuepunaneHelie cuctemsl oTcueTa. [Ipunnun otHocurensHocTu I'anmies. Macca. Cuna. Bropoii 3akoH
Hprotona. YcioBusi paBHOBecHs Tell. 3aKOHBI COXpaHEHUs B MexaHuke. MMmynbc Tema. 3akoH
COXpaHeHMs HUMIylbca. MexaHudeckas pabora. MomrHocTh. MexaHUYecKasi SHEprusi Teia. 3aKoH
COXPaHEHMs PHEPTUU B MEXaHUKe. MexaHndeckue KojieOaHus 1 BOJIHBL. ['apMOHMUecKHe KoseOaHus.
Maremarnueckuii MasTHUK. IIpykuHHBIN MasTHUK. IIpeBpaiieHue SHEpruu NpU TAPMOHUYECKHUX
kosiebaHusAx. PacpocTpaHeHne MeXxaHMYECKHX BOJIH B YIIPYTUX Cpeax.

Pazoen 2. Ocnosvt monexynaproii ¢huzuxu.



OCHOBHBIE TOJIOKEHHSI MOJICKYJISIPHO-KMHETUYECKOW Teopur. ATOMHas rumnore3a. Macca u
pasmMep Mousiekya. Ywucno Asoragpo. HMpeanbusiii ra3. OCHOBHOE YpaBHEHHE MOJIEKYIISIPHO-
KHMHETUYEeCKOU Teopun. AOGCONIOTHAs TeMIiepaTypHasl IIKajia. Y paBHEHUE COCTOSIHUS HJI€albHOIO rasa.
W3oTepmuueckuii, M30XOpHBI U W300apHbIi mpomecchl. CMech uaeanbHbIX Tra3zoB. llonsTHe o
¢dazoBbIX mnepexonax. B3aumHble mpeBpalleHus KUIKOCTeM M ra3oB. McmapeHne M KOHACHCALHUA.
Hacepiennslii 1 HeHachIeHHbIH nmapbl. Kunenue xuakoctu. BiaaxxHocts Bo3ayxa.

Pa3zoen 3. Ocrogvl mepmoounamuxu.

IlepBoe Hayano TepmoanHaMuku. BHyTpennsisa sHeprusi. KonrdecTBo TemioTel. TemoeMKOCTh
BemecTBa. Pabora B TepmoauHamuke. IlepBoe Hauano tepmoauHaMuku. M ero mpuMeHeHue K
pasIMUYHBIM TporieccaMm. AnuabaTHbIM mporecc. Bropoe Havamo tepmoamHamuku. HeoOpatumocTts
mmporeccos B npupoze. [lonsatue o BTopoM Haudane TepMOAMHAMHUKH. [IpyMHIUI NEHCTBUS TEIIOBBIX
neurateneii. KIT/ TemnoBeix asurareneii. MacanbHas TenaoBas MalIrHa.

Pasoen 4. Qusuyeckue 0cHO8bI MeXAHUKU.

IIpenmer  kuHematuku. Ilepememenue, ckopoctb,  yckopeHue. KunHemarndeckue
XapaKTEPUCTUKHU BpPaAIlaTeIbHOTO ABM)KEHUA. 3aKkoHbl Hpl0TOHA. 3aKOH BCEMHPHOTO TATOTEHUS. 3aKOH
BCEMHUPHOI'O TAroTeHus. [[BrkeHue Tena NepeMeHHOM Macchl. YpaBHeHus Mewmepckoro. dopmyna
[{ronkoBckoro. Ynpyruii u HEyNnpyrud yaapbl mapoB. MOMEHT MHEPUMU MAT€pUATIBHOM TOYKUA U
TBeproro Tena. KuHemaruka rapMoHMYecKuxX KoneOanui. [luddepeHumnanbHoe  ypaBHEHHE
rapMoHHuYeckux Kosiebanuil. [loHsATHE O 3aTyxaromMX U BBIHYKIEHHBIX KosieOaHusX. BoiHoBoe
IBUKEHME. BOHBI IPO0IBbHBIE U TIONIEPEYHBIE.

Pa3zoen 5. Monexynapnas gusuxa u mepmoOuHamuKa.

DJIeMEHTHl TEPMOJIWHAMHUKH W (U3MYEeCKON KuHeTuku. MpaeanbHblli ra3. Pacnpenenenue
bonpiimana u  ero oOmedusnueckuid cmbicia. PeanpHbIi Ta3. YpaBHenume Ban-gep-Baanbca.
Tepmonunamudeckuii Metos] B ¢pusuke. PapHoBecHBIe cocTosiHusa. Hauana tepmonunamuku. [uKmbL.
OHTponMs M €€ CTaTHUCTUYeCKoe ToJKoBaHue. SIBnenue mnepenoca. Auddysusa. 3akon Duka.
TennonpoBoaHocTh. 3akoH Dypre. BHyTpeHHee Tpenne (BsS3kocTh). 3akoH HrroToHa.

Pazoen 6. Dnexmpocmamuka u nOCmMosHHbIU S1EKMPULECKULL MOK.
3akon  Kynona.  Teopema  Octporpaackoro-I'aycca.  Jlumons.  [udnektpuku B
AIEKTPOCTATUYECKOM II0JIE.

Pazoen 7. Dnexmpomacnemusm.
3akoH Amnepa. 3akoH buo-Casapa-Jlannaca. Cuna Jlopennia. Marsetuku. OaeKTpoMarHuTHAsI
WHAYKIUA. YpaBHEeHHEe MakcBeria.

Paszoen 8. Onmuxa.

Wutepdepentus BonH. Judpakuus BonH. [onspuzanus BonH. TernoBoe u3inydeHue. 3akoH
Kupxroda. I'nnotesa [lnanka. KBantoBoe oOBsicHeHHE TeruioBoro uinydenus. Jddext Kommrona.
Snepnas monens aroma. [loctynarsl bopa. ATom Bogopoaa no bopy.

Pa3zoen 9. Dnemenmol k6anmoso puzuxu.

I'unoreza ne bpoiinga. BonnoBoe ypaBHenue [llpenunrepa mjis CTaMOHApHBIX COCTOSTHUM.
Omnbitel  HltepHa-I'epnaxa. MHorosnekTponHslii  atom. Oddext 3eemana. I[lpunmun Ilaynu.
KBantoBeie craructuyeckue pacnpenenenus boze-OitHmrtelina u @epmu-Jlupaka. oHOHBI. 3aKOHbI
Jebas u DiiHmTeiiHa. XapakTepUCTUKH sIpa: 3apsl, Macca, SHEPrusl CBA3M HYKIOHOB. SlnepHble
peakuuu. yHnameHTanbHblE B3aUMOJEHCTBHSI 1 OCHOBHBIE KJIACChI 3JIEMEHTAPHBIX YACTHII.

Pazoen 10. Dnemenmot K6aHMOBOU CIMAMUCTIUKU.



OJIEMEHTBl KBAaHTOBOM cTaTUCTUKU. KBaHTOBas cucrema M3 OJMHAKOBBIX 4YacThl. lIpuHImn
TOXKJIECTBEHHOCTH OJMHAKOBBIX 4YacTUIl. CHUMMETpUYHBICE U HECHUMMETPHUYHBIC BOJHOBEBIC (YHKIIUH,
OTHCHIBAIOUINE COCTOSHUSL TOXKIECTBEHHBIX MHKpodacTull. bo3onsl u depmuonsl. lpunuun Ilaymu.
KBanToBbIE cTatucTuueckue pacnpeneneHus bosze-Oitnmreiina nu ®epmu- {upaka. Beipoxk1eHHBIM
AJICKTPOHHBIN Ta3 B KpUCTa/Iax (METaJlIbI).

Pazoen 11. Memannvl, ousnekmpuxu u noIynpo8OOHUKY C MOYKU 3PEHUsL 30HHOL Meopuu
OHeprerudyeckue 30HBL: cratuctuka Pepmu-/lupaka, osHeprus @PepMu. ODIEKTPOH B
MEPUOMYECKOM I0JIe KpucTayuia: 3G pexTrBHAS Macca dJIEKTPOHa.

Pazoen 12. Snemenmul ghusuxu meépoozo mena.
®usnka tBEpROro Tena (PTT): onpenenenue, CBA3b ¢ APYTUMHU AUCHUIUIMHAMH, O0BEKTHI H3yUCHUS,
KpyT penraembix 3a1ad. CBsi3b ¢ Kpuctauiorpadpuei, KpucTauioGu3nKkon U KPUCTATNIOXUMHUEH.
Konnencuposannoe cocrosinue. [logxon k onucanuto TBEpAbIX Ten. CTPyKTypa KpUCTALIOB.
Cummetpus v pu3NUecKre CBONCTBA KPUCTAUIOB. THUIIBI KPUCTAJUIMYECKUX CTPYKTYP (001as
xapakTepucTrka). [moTHeIe yrakoBKU: KyOudeckas U rekcaroHajibHas (Ha KaueCTBEHHOM YPOBHE).
[TonsiTvie 0 CBEpXNPOBOAUMOCTH (KBAaHTOBBIE MPEACTABICHUS HA KAUECTBEHHOM YPOBHE).

4. O0beM y4eOHOI TUCHMIIIIMHBI

Beero Cemectp
Bun yuebHo# paboThl A N(‘x N(‘:A? N(‘:A? 3E NA94
3E Kal | gp | AKaL | ap | AKaLL | ap | AKaL KaJ. 4.
q. q. q. q.
Obuwas TpyAoemKoCT 19 | 684 | 3| 108 [ 5| 180 | 6 | 216 | 5 | 180
JTVCIUATUTHHBI

Konraxrhas padora— | | 304 1| 64 |31] 112 [31] 12 |27] 96
ayIMTOPHBbIE 3aHATHA:

Jlexuuun 3,6 128 109 32 [09] 32 09| 32 |09 32
[Tpaxktrueckue 3ansatus (113) | 5,3 192 10,9 32 1,3 48 1,3 48 1,8 64
JlaGopaTtopusie padotsr (JIP) | 1,8 64 - - 0.9 32 0.9 32 - -
CamocrosiTesbHas padora | 5,3 192 | 1,2 44 0,9 32 1,9 68 1,3 48

Konrairhas 14 0.2 0.4 0.4 0.4
caMmocTosiTeNbHas paboTa 53 12 0.9 79 13
CaMOCTOSITETbHOE U3YYEHUE 190.6 43.8 316 63.6 476
Pa3sacJOB AU CHUIIIIMHBI
Buabl KOHTpOJIA:
JK3aMeH 3 108 - - 1 36 1 36 1 36
KonrtakTHas pabora — 12 i 0.4 0.4 0.4
IIPOMEKYTOYHAs arrecrauus | 3 1 1 1
ITonroTroBka K 9K3aMeHY. 106,8 - 35.6 35.6 35.6
Bua uTOoroBoro KOHTpoJIsi: 3auer IK3aMeH IK3aMeH IK3aMeH
Cemectp
Bun yaeOHo# paboTh peere Ne 1 Ne 2 Ne 3 Nod
3F Actp. 3F Actp. 3E Actp. 3F Actp. 3F Actp.
9. 9. 9. 9. 9.
Obmast TpyROEMKOCTE 19| 513 | 3| 8 |5 135 | 6| 162 | 5| 135
JTUCIUIIINHBI




KonrakTHas padora —

10,7 288 |(1,8| 48 |3, 84 |31 84 |27 72
ay/IMTOPHbIE 3aHATHUS:

Jlexnuu 3,6 96 0,9 24 0.9 24 0.9 24 0,9 24
ITpaktuueckue 3ausarus (I113) | 5,3 144 | 0,9 24 1,3 36 1,3 36 1,8 48
Jlaboparopusie paboter (JIP) | 1,8 48 - - 09| 24 09| 24 - -
CamocrosiTesqibHasi padora | 5,3 144 1,2 33 0,9 24 1,9 51 1,3 36

KonrakrHas
CaMOCTO(:ITeJ'IBHaSI paborta L0 0,15 0.3 0.3 0.3
CamocTosTeTbHOE N3YICHUE 5,3 1,2 0.9 L9 L3
143,95 32,85 23,7 50,7 35,7
pa3JeNoB JUCIUILINHEI
Buabl KoHTpOJISA:
JK3aMeH 3 81 - - 1 27 1 27 1 27
KonrakTtHas pabora — 0.9 ) 0.3 0.3 0.3
IIPOMEKYTOYHAsL ATTECTALMS 3 1 1 1
IToaroroBka K S5K3aMeHY. 80,1 - 26,7 26,7 26,7
Bua uTOroBoro KOHTpoJIs: 3auer JK3aMeH IK3aMeH IK3aMeH

AHHOTauA padoyell MPOrpaMMbl JUCHUIJIMHBI
«BpruucauTeNLHBIE METOALI B XUHMHI

1 Ieap IMCHMIUVIMHBI — COCTOUT B 3HAKOMCTBE C OCHOBAMHM MOHSTHUWHOTO ammapara
JUCHUIIMHBI M WX [PUMEHEHUM I OIHUCAaHHUS M NPEACKa3aHWs CTPOEHUS U CBOICTB
pa3HOMACHITAOHBIX XMMHYECKHX CHCTEM; BO BBEJACHHH CTYJCHTOB B KPYI' OCHOBHBIX MPECTABICHUH,
JIeXKaIMX B OCHOBE COBPEMEHHBIX BBIYMCIUTENIBHBIX KOMIIBIOTEPHBIX MPOrPAMMHBIX KOMILIEKCOB,
UCIIONIb3YEMBIX Ha TPAKTHKE JUIsl YCTAHOBJIICHUS OCOOCHHOCTEH CTPOEHUS, XUMHYECKOW CBSI3U H
JIBUKEHHUSI aTOMOB B XHUMHYECKHX BEIIECTBAX M OOYCJIOBIEHHBIX MMM CBOWCTBAaMHU MaTepHasoOB
Pa3IMYHOTO HA3HAUCHUS.

2 B pe3yabTaTe H3yuyeHHs JUCUMILIMHBI 00y4aIOIIHUIACH 10JIKEH:

Obnadamye clenyIMUMA KOMIETSHIMSIMI U UHIUKATOPAMU UX JOCTHKCHHUS

VK-6.1, OlIK-1.1, OIIK-3.1, OIIK-3.2, OIIK-4.2, OlIK-5.1
3nams:
- OCHOBHBIE TIOHSTHUSI COBPEMEHHOM BBIUMCIUTENBHON XUMUU;
- NPUHLHUIBI U TPUMEPhl MPUMEHEHUS COBPEMEHHON BBIYUCIUTEIBHOW XUMHUU K KOHKPETHBIM
XUMHUYECKUM CHCTEMAM;
- OCHOBHBIE B3aMMOCBSI3HU MEXKYy COBPEMEHHOU BBIYUCIUTEIILHON XUMUEH U JJIIEKTPOHHOU CTPYKTYpPOH
U (PU3UKO-XUMUYECKMMH CBOMCTBAMM BEIIECTB, MPUMEHSEMbIE [UIsl YIpaBICHUS CBOWCTBAMHU
MaTEepHUAJIOB;
- BO3MO>XHOCTH OCHOBHBIX COBPEMEHHBIX METO0B BBIYUCIUTEIBHON XUMUMU.
Ymemns:
- IPUMEHATH METOJbl BBIYUCIWUTEIBHON XUMHUHU [UIS pacyera, HHTEpIpEeTalud M NpelCKa3aHUs
CTPOEHHUS U CBOMCTB XUMUUYECKUX CUCTEM.
Braoemy:
- DJIEMEHTAapHBIMM HABBIKAMU NPUMEHEHUs MOAXOJOB U METOJOB BBIYUCIHUTEIBHOW XUMHUHU MpPU
pElIEHUN NPAKTUYECKUX TEXHOJIOTMYECKUX 3a7a4 C IOMOUIIbI0 CTAHJAPTHBIX KOMIIBIOTEPHBIX
TEXHOJIOTH.
3 Kpartkoe coaep:xaHue JUCUMILIHHbBI
Beeoenue. Ponb 1 MECTO BEIYUCIUTENLHBIX METOIOB B MEIUIIMHCKON XUMUHU.
Pazoen 1. Ocnosnvie npedcmasnenus
1.1. MaremMaTuyeckue MOJEIH B XUMHHU.
BoruncnutenbHble METObI B XUMUHU. MaTeMaTudeckue MOJENU U UX MpUOIMKEHHBIN XapakTep. Ponb
MOJICJIU B HAYYHOM HCCIIeJOBaHUU. Mojenu, alroputMbl U mporpaMmbl. YHCIIEHHBIA HKCIIEPUMEHT
JUISL MaTEPUAJIOB MEIULIMHCKOTO HA3HAYEHHS.




1.2.  DneMeHThI TEOpUHU MOTPEITHOCTEM.
[Mpubnmxennple uncna ¥ GyHKOUH. [IpaBuna 3amucu W OKPYIJICHUS NPUOIMKCHHBIX YHCENT H
neicTBuil Hag HUMH. AOCONIOTHAsE U OTHOCUTEINIbHAS TIOTPEIIHOCTD BBIYHUCICHHSI CYMMBbI M Pa3HOCTH,
MPOU3BEACHUS M YAaCTHOTO MPUOIMKEHHBIX 4dnceld. AOCONIOTHAsS W OTHOCHTEIbHAs IMOTPEIIHOCTH
BBIUHCIICHUS] (YHKIIMH OJTHON M HECKOJIBKUX IEPEMEHHBIX.
1.3.  Cucremsbl KOOpAUHAT.
JlexapToBa, mosisspHasi, UWIMHAPUYECKas U cepruyeckasi cucTeMbl KoopauHaT. CBsi3b MEXIy HUMHU.
Onwucanue BOAOPOAONOJO0OHBIX aTOMOB B c(hepHUECKON CHCTEME KOOP/IMHAT.
Pazoen 2. Ckanapnvie u 6exkmophvie geruuunvl. Mampuywl u onepamopol

2.1.  DnemeHTHI BEKTOPHOTO aHAIU3A.
CkanspHble U BEKTOpHbIE BeNMYHUHBL. CII0)KEHHE M BbIYMTAHHWE BEKTOPOB. CKalsPHOE M BEKTOPHOE
npousBezieHne BeKTOpoB. [IpousBeneHust Tpex BeKTopoB. JuddepeHnnpoBanue BEKTOpa IO
CKAJIIpPHOMY apryMeHTy. I[pumeHenne BEKTOpOB AJI ONIMCAHUSI CTPYKTYPbI KPUCTAJIOB.
2.2.  CkanspHble U BEKTOPHBIE MOJISL.
Ckansiproe mone. I'paguent ckansapHoit ¢pyHkiuu. BekTopHoe none. JluBepreHuust 1 poTop BEKTOpa.
[NorenuumansHoe nosue. Teopema Octporpaackoro-I'aycca. Teopema Crokca.
2.3.  IlpakTuueckue MpUI0KEeHUs CKaJISIPHOTO U BEKTOPHOT'O aHAJIN3a B XUMUH.
ATOMBI B MOJIEKYJIaX U B3aUMOJICUCTBUS MEXKIY HUMU. BHYTPUMOJIEKYISIPHOE 3JIEKTPUUECKOE MOJIE U
AIEKTPOCTATUYECKUE B3AUMOJICHCTBHS B MOJIEKYJIIPHBIX CUCTEMAX U KPUCTAJIIAX.
24. Martpuisl 1 onepaTropsl.
Matpuiibl ¥ onepanu HaJ HUMU. TpaHCIIOHUPOBAaHHAS, SPMHUTOBA U 0OpaTHast MaTpullsl. OnepaTopbl
B xuMuu. OnepaTopsl OCHOBHBIX (DM3UKO-XUMHYECKHX BenudnH. KommyTarus oneparopsl. Onieparop
['amMunbTOHA M €ro KOMNOHEeHTHI. JIMHENHBI BapualimoHHbIN MeToa Putia. [IpuMmenenus onepatopon
Y MaTpUll B XMMUU: BapUALMOHHBIN MeTo pemienust ypaBHenus lpenunrepa.

Paszoen 3. BoiuuciumensvHole Memoobl 8 XUMUYECKUX 3a0ayax
3.1. MaTtemaTuueckue MeTOAbl KIIACCUYECKOT0 OMUCAHUSI CTPYKTYPbI U TMHAMUKHA MOJIEKYIL.
JIBm>xeHne MOJIEKYIIBI B JaOOpaTOPHON CUCTEME OTCUETa U B CHCTEMeE IIeHTpa Macc. Onucanue
BpalaTeIbHOTO JBUXKEHUS MOJIEKYJbl. MaTpuiia TeH30pa MOMEHTa WHEPLUU MOJIEKYJbl. [ JaBHbBIE
MOMEHTBI HTHEPLIMH MOJIEKYIbl. MOMEHTBI HHEPLUH MOJIEKYJI PA3JIMYHOTO CTPOEHUS.
3.2. YpaBHEHHS MEXaHUKHU B 00OOIIEHHBIX KOOPINHATAX.
[Tonsitue 0000mIEHHBIX KoopAWHAT. YpaBHeHws Jlarpamwka. YpaHeHus ['amuibrona. DyHKIus
['amunbTOHA Kak IOJIHAS SHEPIUsl KOHCEPBATUBHON M30JUPOBAHHOW CHUCTEMBL.
3.3. Konebanus aTOMOB B MOJIEKYJIe B 000OIIEHHBIX KOOpIUHATAX. ["apmonnueckuit
noTeHnuan. ['apMoHuYeckre KolieOaHus aTOMOB B MolieKyie. HopmanbHble BaJleHTHBIC KOJEOaHUS
aTOMOB B MOJIEKYJIe: CHMMETPUYHbIE, aHTUCUMMETPHYHBIE, TehOpMallMOHHbIE.
3.4. UndpakpacHas konedarenpbHasi CIEKTPOCKOIHS.
Marematuueckue wMmoaenu  UMK-cnektpockormuu. MK-cnekTpbl  MOIVIOMIEHHS  OpraHMYECKHUX
COCIMHECHUM.
3.5. Mexanuueckasi MOJI€NIb MOJICKYJIbI. [Tpubnmwxenus,
Jexale B OCHOBE MEXAHMYECKOM Mojaenu MoJeKyibl. [IoBEpXHOCTh MOTEHUMATBHON »SHEPruu
MOJIEKYJIbl M €€ XapaKTepUCTHKHU. SlaepHas KOHPUTypalus MOJIEKYJIbl M MOJEKYJspHas CTPYKTypa.
Oueprerudeckue Oapbepsl Ha [1113. BanenTHbie n3oMepsl U KOH(DOPMEPHI.
3.6. KondopmarmoHHbIi aHATIH3.
BuyTrpennue koopauHaThl MOJIeKy bl [loTeHInanbHas sHEprusi MOJEKYJIbl B paMKax MEXaHUYECKOU
Mozaenu MoJIeKyibl. [IpubnkeHne agauTUBHOCTH TApPHBIX aTOMHBIX B3amMojelcTBHil. CHIIOBBIE
MOCTOSIHHBIE MOJIKYJbl M HX pacyeT. AHrapMOHM3M aTOMHBIX KojeOanuid. Ilorenuman Mopca.
BpamarenbHbie 6apbepbl MOJIEKYIL.
3.7. IloTeHuManbHas 3HEPTUsl MOJIEKYJIBI.
[TorenunanpHas YHEPrUsl MOJIEKYJIbI Kak MapaMmeTpuyeckas (pyHKINS BHYTPEHHUX KOOPJIMHAT aTOMOB.
DJIEKTPOCTATUYECKOE B3aMMOJIEUCTBUE aTOMOB U MOJIEKYA. MynbTUIIONbHAS MOJIeTb. ATOM-aTOMHOE
npuombkenue Kuraitropoackoro. Oueprusi Ban-nep-Baanbca. [lorennmaner Jlennapna-/lxonca u
bakunrema-Xwumia. Bogopoanas cBsa3e. Hegocrarku MexaHM4eCKOM MOJEIN MOJIEKYJIBL.



3.8. BeruucnutenbHble METOIBI I OONBINMX MOJEKYISAPHBIX cucTteM. . MonekynsspHbIii aHcaMOJIb.
@OyHKuMM pacnpeneneHus. Meroa MonekyisipHoi nuHaMuku. Meton MonTe-Kapio.

3.9. BreruncnurennHbIe METOIBI U1 OOJIBIIINX MOJIEKYJIIPHBIX CHCTEM. II.
BoruucnurenpHplid acniekt Teopun ¢(yHknuoHana miaotHoctH. Merox Kona-Illsma. HeopOutansHbiit
MMOJIXO/I.

3.10. BrruucnurenbHble METOIBI [UIs OoNbIIMX MoyeKyJsipHbIX cucteM. III. Metox Kapa-
[Tappunemno. 'nGpuaHbIe METOBI KKBAHTOBAsI MEXaHUKA-MOJICKYJISIPHAS MEXAHUKA.
3aknroyenue. BeIMUCTUTENbHBIE METOJIBI - COBPEMEHHBIN HHCTPYMEHT MpOrHo3a B xuMuu. O01ee
KOJIMYECTBO Pa3EioB — 3.
4 O0beM y4eOHOH TUCHHILINHBI

O0BbeM TUCIHUIIIINHEI
Bup yueOHoit paboTbl IE AKalL. Actp.
4. 4.
O01mas TPy10eMKOCTh TUCHHUILIHHBI 2 72 54
KonTakTHas padora — ayIMTOPHBbIE 3aHATHS: 1.34 48 36
Jlexun 0.45 16 12
[Ipaktrueckue 3austus (113) 0.89 32 24
Jlabopartopusie pabots (JIP) - - -
CamocrosiTesibHas padoTa 0.66 24 18
KonTtakTHas camocrosiTenbHas pabota 0.4 0.3
0.66
CaMOCTOSITETbHOE U3YUYEHUE PA3/ICNIOB TUCIIUIIIINHBI 23.6 17.7
Buabl KOHTpOJIA: 3a4eT C OLleHKOM

AHHOTauA padoyeil MPOrpaMMbl JUCHUIJIMHBI
«buoJiorust ¢ 0CHoBaMH YKOJIOTHH»

1. Heap AuCHMIVIMHBI — HayyuTh CTYICHTOB pa30upaTbci B 3aKOHOMEPHOCTSIX
CYIIECTBOBAHMS JKUBOTO Ha Pa3HBIX YPOBHSAX OpraHM3alMU: OT KIETKU J0 OMOTeoleH03a, IIOHUMATh
MEXaHU3MBbl IOJIy4YEHHUs] M TNpeoOpa3oBaHMs KUBBIMH CHCTEMaMM BELIECTBA U HHEPIUH, CIOCOOBI
nepeayn TEeHEeTHYeCKOW HH(OpManmuu M OLEHKH IPHUCIIOCOOJCHHOCTH J>KUBBIX OPraHU3MOB B
HKOJIOTMYECKUX B3aNMOJCHCTBHUSAX.

2. B pesyabTare n3y4eHust AU CUUILIMHBI 00y4AIOLINICH JOJIKEeH:

Obnadamy cleayoMMU KOMIIETEHIIMSMU U MHIUKAaTOPaMU UX JTOCTUXKEHHUS:

YK-1.1; VK-1.2; YK-1.3; OIIK-6.1; OIIK-6.2; OIIK-6.3

3namo:

— YABTPACTPYKTYPY U (PU3HUOJIOTHIO TIPO- ¥ 3YKAPUOTUUECKUX KIIETOK;

— COCcOOBI OJTYYEHUs )KUBBIMH OpraHU3MaMu dHepruu u e€ Tpanchopmaru B ATD;

— ocHOBHbIe mpuHIMNBI nepenayn nHpopmanuu ot JJHK uepes nPHK k Oenky; mepenaum
TFEeHETUYECKOT0 MaTepHuaa;

— (bakTopsbl, crocoOHbIE U3MEHUTh T€HO(POH MOMYJISIIUU, €CTECTBEHHBIH OTOOp, MPOLECCHI
BHJ1000pa30BaHUS;

— moHATHE (YHIAMEHTAJbHOW SKOJIOTMYECKON HUINM, CTAaTUCTHUECKHUE M IHMHAMUYECKHE
XapaKTEPUCTUKH MOy, ONOTreoLeHO03, TOTOKH BEIeCTBA U SHEPIHH B SKOCHCTEME, TII00abHbIe
IIUKJIbl OMOTEHHBIX JIEMEHTOB.

Ymemn:

— TIIONb30BaTbCsl COBPEMEHHBIMH MPEACTABICHUSMU O 3aKOHOMEPHOCTSX IPOLECCOB,
IIPOUCXOAIINX Ha PA3HBIX YPOBHSIX OpraHU3alluy )KMBOIO — OT KJIETKH J10 9KOCUCTEMBIL;

— OLICHMBATh IOCJICACTBUSA BO3JIEHCTBUS HAa T€HETUYECKUU MaTepuall KUBBIX CYILIECTB M Ha
IIPUPOJHBIE SKOCUCTEMBI ONTACHBIX, BPEIHBIX U MOPAXKAIOIIUX (PAKTOPOB.

Bnaoemns:



— COBPEMEHHBIMH MPEACTABICHUSIMU O CTAHOBIIEHUU OUOCGEpPDI, 0 MECTE YEJIOBEKA B HEH.

— 3HAHUSAMU O BO3MOMKHOCTM BO3ACHCTBMSI Ha TE€HETUYECKHIl MaTepuan KJIETOK Mpo- M
AYKApUOT BHYTPEHHEW M BHEIIHEH CPeAbl U O BEPOSITHOCTHBIX IMOCIEACTBHUAX ATUX BO3JCHCTBHI Kak
Ha KJIETOYHOM, TaKH Ha OPraHU3MEHHOM YpPOBHE.

3. KpaTrkoe comepxkanue Q1 CUUIIITHHbBI

Pazoen 1. @opmet srcusnu na 3emne.

IIpoxapuotsl Apxeu. baktepuu. Mopdomnorus Oaxrtepuit. CoBpeMeHHast Kiaccupukanus
Oakrepuii. Kimerounas crenka. O6omouka. Meton okpacku 6akrepwuii mo ['pamy. ['paMiionoxutensHbIe
U TpaMoTpunaTenabHbie OakTepun. CpaBHUTENbHBIN aHanu3. Pasmuoxenue Oakrepuid. [lonoxurenbHas
posib Oaktepuii B mpupone. bakrepuossl. AnTHOMOTHKH. Bupycomorus kak Hayka Mcropmyeckue
3Tanbl Pa3BUTHS BUpycoJoruu. Mopdosoruss U XMMHYECKUH COCTaB BUPYCOB. BzammopeiictBue
BHpyCa C 4YyBCTBUTEIbHON KieTkoi. Kmaccubukamus BupycoB. bakrepuodaru, ocobeHHOCTH
B3aUMOJICHCTBHS ¢ OakTepuaIbHOI KieTkol. [IpakTnyeckoe 3HaueHne 6akTeprodaros.

Pazoen 2. [lumonocus unmepgasnvix Kiemox.

MeTobl LMTOJIOTMYECKUX MCCIEAOBAaHUN OTanbl HCTOPUM PA3BUTHS YUYEHHMsSI O KIIETKE,
MTOJIOKEHUS KIETOYHOU Teopuu. MeToibl N3y4eHusl KJIETOK, CBETOBAsl M AJIEKTPOHHASI MUKPOCKOMIUS,
CKaHHPYIOLNI MHUKPOCKOM, paauoaBTorpadus, uMMyHoQyopecueHIHs. MeMOpaHHble OpraHesuIbl
Pa3znenenue )xUBBIX OpraHU3MOB Ha IIPO- U AYKApUOT, COBPEMEHHBIE MPEICTABICHUS O COCTABISAIOIINX
ux CHUCTEMAaTHUYECKHUX rpynmnax. KomnaprmeHnranuzanus IYKapUOTHUYECKON KJIETKU.
[utomnazmarnueckas  mMemMOpana. Tumbl  Tpancmopta.  OpraHeiibl  KJIETOK — JYKapHoT.
OnHomeMOpaHHBIE — SHIIOIUIA3MATUYECKas CEeTh, ammapar [ OJbIKH, JHU30COMBI, MEPOKCHUCOMBI,
BaKyoOllb PACTUTENbHBIX KIeToK. Jlokanmuzauus cuHTe3a OENKOB «JIOMAIlHEro XO3sIMCcTBay H
«OKCIOPTHPYEMBIX» OEITKOB.

Pazoen 3. I'enemuueckuiit mamepuan kiemxu.

[Ipoueccer, mpoucxosmue B uaTepdasy c kierounoit JJHK Uuatepdaznoe sapo. OcobeHHOCTH
ynakoBku JIHK mpokapuoT u ero pacnpeneneHusi Npu ACICHUU KIETKU. Paznuuus B cTpoeHuH
XPOMOCOM TPO- U 3YKapuOT. YPOBHU KOMITAKTU3AIIMN XpOMaTHHA B HHTep(hazHOM sizipe. Perumkanus,
Tpanckpunuus u penaparusa JJHK sykapuot. [lonarue kierounoro nukia. Jlemsenue kinetku Mutos.
CTtpoeHre MUTOTHYECKOM XpoMOCOMBbI, (GyHKIHsS KuHEeToXxopa. COOBITHS, MPOUCXOMALINE B pa3HbIC
¢da3pl MuTO3a. [IUTOKMHE3 pacTUTEIBHBIX M JKUBOTHBIX KJIETOK. MTor m 3Haduenwe muto3a. Meiio3s.
Mecto B JKM3HEHHOM IIMKJIE OpraHu3mMoB. OTiuuMs OT MHUTOTHYecKoro neneHus. CoObITus,
MPOMCXOAIINE B pasHble (a3pl Meio3a. MTor m 3HaueHue meitos3a. JKuW3HEHHBIC ITUKIIBI DYKapHOT
JKv3HEeHHBII LMK Ha3eMHBIX PpACTEHMM, JBOMHOE OIUIOJOTBOPEHUE Y LIBETKOBBIX pACTEHUH,
anoMukcuc. JKU3HEHHBIM MUK KMBOTHBIX. DTambl (OPMUPOBAHUS TOJIOBBIX KJIETOK. OCOOEHHOCTH
TG GEepeHIIMPOBKH SIULEKIETOK U CIIEPMATO30HM/10B, TAPTEHOTCHE3.

Pasoen 4. Knaccuueckas cenemuxa.

Mertoab!l reHeTHKU. 3akoHbl Menaens. MoHOruOpuaHoe U JUrHOpUAHOE CKpeluBanue. I eHsl,
aJuIeNid, MOJIHOE U HEMOJIHOE JTOMHHUPOBaHUE, cUcTeMa HacieaoBaHus rpyni kposu ABO. Ilpasuno
YUCTOTHl TaMeT. MeXIreHHble B3aUMOJAEHCTBUSA — KOMILJIEMEHTAPHOE, 3MHUCTATUYECKOE, MOJIUTEHHOE.
dopmupoBanue penorura Denotun u reHoTurl. OTOOp B UUCTHIX TUHUAX. DOpMUPOBAHUE TTPU3HAKOB
B oMOpuorenese. IlmefiorponHbiii 3¢¢dexkr reHa, mneTaabHble TeHbl. lleHeTpaHTHOCTH U
sKcnpeccuBHOCTh. Hopma  peakimuu. [luromasmarndeckas HaclIeACTBEHHOCTh. M3MeHeHHs
TEeHETUYECKOro mMarepuana. Myranuu. ['eHHble, XpOMOCOMHBIE, TEHOMHBIE MYTAlliH, NPOSIBICHUE B
¢denorune. ['enernka mnonymsuit OnpeneneHre TOHATHSA TOMyIAUUA. ['eHODOHI TOMyISIU.
Teopema Xapau-BaitnOepra ((popmynupoBka u yCiOBUS BbIOJHEHHS). DaKTOpPHl HBOJIOIHH.
HacnenctBennocts m m3MeHYMBOCTh. Jlpeiid renoB. Murpanuu. EcrecTtBeHHBI 0TOOp. DOpMBI
€CTECTBEHHOTO 0TOOpa (ABIKYLIMHI M cTabuIn3upyomuil oroop). 'paduueckoe onucanue, npuMepsl.
Mexanusmbel 9 BugooOpazoBanus. JluBepreHTHas u  ¢uimeTuyeckas dBoonus.  M3omsius

(mpexkonynasMOHHAs WU IOCTKOMYJSIIMOHHAsA).  AJUIONATpUYECKOE M CHMIIATPUYECKOE
BuooOpazoBanre. COBpEMEHHBIC KOHICMIIMM BHUJA — OwWoJorHyeckas © MopQosiornuecKas
(TUnosiornyeckas).

Pazoen 5. Ocnoeswi 3x0n02uU.



Oxonoruyeckue (axktopsl KuzHenesTENbHOCTh OPraHU3MOB B 3aBUCHMOCTH OT W3MEHEHHUS
¢axTopa cpenpl. AduoTnyeckue (HakTophl: U3Ty4eHHE, BIaXHOCTh, pH, conéHocts. JIuMuTupyomue
(dakTopsl, paBuio JInbuxa. buotndyeckue hakTOphl, TUIIBI OMOTHYECKUX B3aUMOJACHCTBUN: CUMONO3,
KOMMEHCAQJIU3M, HEHUTPaTN3M, XUIIHHYECTBO, Mapa3suTU3M, KOHKYPEHIIU. DKOJIOTHYECKas HUIIA Kak
MHOTO()aKTOPHOE TPOCTPAHCTBO. AHTpomoreHHble (akTopbl. OCTpbIi M XPOHUYECKUU CTpece,
MOCNEACTBUS  JJII  JKUBBIX  OPraHU3MOB.  XapaKTepUCTUKH  monmyisiuu  CTaTUCTHYECKHe
XapaKTepUCTHKHU, CIOCOOBI HUX oOmpeeseHus. JMHaMudyeckue XapaKTepUCTUKU, MOJEIHU pPOCTa
MOMYJISIIIAY, YCIIOBUS peaTu3allii YKCIIOHCHIINATBHON U JIOTHCTUYECKOW MOJIEIH, CIIOCOOBI PETYIISIIHH
YHUCIEHHOCTH Tonynauuu. K- U r-skonoruueckue crpaTeruu. DKoJorus coobiiectB buoreoneHos,
coo01iecTBo, sKocucTeMa. Tpopudeckue cBA3M B COOOIIECTBE, TOTOKU BELIECTBA U YHEPTUu. Banosas
U YHCTas MepBUYHAS MPOAYKIHUS, TOTEPU IHEPIUH MPHU MEPEX0Jie MEXITY TPOPUUECKHUMH YPOBHSIMH.
Cucrema NIUKIOB OMOTEHHBIX 3JIEMEHTOB, JKMBBIE OPraHU3MbI, KaTATM3UPYIOMIHEe WX dTambl. L{uki
OpPraHUYECKOTO yrieposa u (GOPMUPOBAHKE COBPEMEHHON OMOCHEPHI.

4. O0beM y4eOHOI JUCHUIJIMHBI

O0BbeM JUCHUTIINHBI
Bup yueOHoit paboTnbl Axax, | Acip,
3E
4. 4.

OO0masi Tpy10€eMKOCTh 1M CHUTTTHHBI 3 108 81
KonTakTHasi padoTa — ayIMTOPHbIE 3aHATHS: 1,78 64 48
Jlexnn 0,89 32 24
[IpakTHueckue 3aHATHS 0,89 32 24
B TOM 4YHCJIe B (popMe MPaKTUUECKON MOATOTOBKH 0,89 32 24
CamocrosiTesbHasi padoTa 1,22 44 33
KonrtakTHas camoctosTenbHas pabora 0,4 0,3

1,22
CaMocCTOsITENIbHOE U3YUYEHHE PA3AEIOB IUCLUIIIMHbI 43,6 32,7
Bua uTOoroBoro KOHTpoJIsi: 3a4eT ¢ OLEHKOM

AHHOTaUUs padoyeil NPOrpaMmMbl JUCUUILIIMHBI
«O0mas u HeOpraHm4vecKass XuMusH

1. eap AMCHUIVIMHBI — IPUOOpETEHNE 3HAHUN M KOMITETCHIIUH, (POPMHUPOBAHUE COBPEMEHHBIX

MPEACTABICHUH B 00JIACTH TEOPETUUYECKUX OCHOB XUMHH M XUMUHU DJIEMEHTOB.

2 B pe3yabTaTe M3y4eHHUS IMCUUILIHUHBI 00yYAIOMIMIACH 10/I2KEeH:

Obnadams cneAyOIMMUMI KOMIIETCHIIMAMA U HHAUKATOpaMu uX aoctkeHus: YK-6.1, YK-8.2,
VK-8.3, OIIK-1.1, OIIK-2.1, OIIK-3.1.

Buame:

— DIIEKTPOHHOE CTPOCHUE aTOMOB U MOJIEKYJT;

— OCHOBBI TEOPHH XUMHYECKOW CBSI3M B COCIMHEHUSX Pa3HBIX TUIIOB, CTPOCHUE BEIIECTBA B
KOHJICHCUPOBAaHHOM COCTOSIHUH;

— OCHOBHBIE 3aKOHOMEPHOCTH TMPOTEKAHUS XUMHUYECKHUX TMPOIECCOB U XaPAKTEPUCTHKU
PAaBHOBECHOI'O COCTOSIHUSI;

— METO/Ibl OITMCAHMSI XUMUYECKUX PABHOBECUH B PACTBOPAX AJIEKTPOIUTOB;

— CTPOEHHUE U CBOMCTBA KOOPAMHALMOHHBIX COEAUHEHHUIA;

— MOJyYeHUE, XUMUYECKUE CBOMCTBA MPOCTHIX U CIIOKHBIX HEOPTAHUYECKUX BEIIECTB.

Ymems:

— BBIIOJHATH OCHOBHBIE XUMHUYECKHE OMEpalu, ONpPeAeNsTh TEPMOJUHAMUYECKUE
XapaKTEPUCTUKUA XUMUYECKUX PEAKLUN U PAaBHOBECHBIE KOHIIEHTPAIUU BEIIECTB;

— HCMOJIb30BATh OCHOBHBIE XMMHUYECKHE 3aKOHBI, TEPMOJUHAMHUYECKHE CIPABOYHBIE JTaHHBIE
IUISL peleHus MpodecCHOHABHBIX 33/1a4;

— MIPOTHO3UPOBATH BIUSHUE PA3TUYHBIX (DaKTOPOB HA PABHOBECHE B XMMHUYECKUX PEAKITUSX.

Bnaoems:



— TEOPETHYECKUMHU METOJaMU ONUCAHUS CTPOEHUS M CBOMCTB MPOCTBIX U CIOKHBIX BEIIECTB
Ha OCHOBE 3JIEKTPOHHOTO CTPOCHHMS UX aTOMOB U IMOJIOKEHHUS B MEPUOANUECKON CUCTEME XUMUYECKUX
3JIEMEHTOB;

— OCHOBHBIMHU HaBBIKaMU pa0OTHI B XUMUYECKOM TabopaTropuu;

— JKCHEPUMEHTAJIbHBIMU METOJAMH OIpEAENeHUS] HEKOTOPBIX (PU3NKO-XUMUYECKUX CBOWCTB
HEOPraHUYECKUX COCIUHEHUN.

3. Kpartkoe cogep:xaHue JTUCUMIIMHBI

Pa3zoen 1. IlpuHIUIIBI XUMUH

1.1 Ctpoenue aroma.

BonHoBBIe  CcBOHCTBa MarepualbHBIX O0O0BEKTOB. YpaBHeHue ne bpoitna. CoorHomeHue
HeonpenenenHoctei ['elizendepra. [lonsTre 0 kBaHTOBOW MexaHHKe U ypaBHeHuu lpeaunrepa.

1.2 Ilepronuyueckuii 3aKOH ¥ IEPUOJAMYECKAS] CUCTEMA.
CoBpemenHas ¢GopMyIupoBKa MEpHOAUYECKOro 3akoHa. llepmomnueckas cucremMa U €€ CBSI3b CO
CTPOCHHEM aTOMOB. 3alOJHEHHE dJIEKTPOHHBIX CIIOEB U 000JI0YEK aTOMOB B IMEPUOIUYECKON CHCTEME
anemenToB J[.. Menaeneena.

1.3 OKUCIUTENBHO-BOCCTAHOBUTEIIBHBIE MIPOLIECCHI.
Crenenu okucneHus. BaxxHelre OKUCIUTENN U BOCCTAaHOBUTENU. BakHelne cxeMbl IpeBpallieHMs
BEILIECTB B OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKLIUSIX.

1.4. Xumuueckas CBs3b U CTPOEHUE MOJIEKYIL.
KoBasieHTHast CBSi3b, OCHOBHBIE IIOJOKEHHSI METOJA BAJEHTHBIX CBA3€H. PaccMoTpeHme cxem
MepeKphIBaHUSl aTOMHBIX oOpOuTaneil mpu oOpa3oBaHuUU CBsized B Mojekynax. [uOpuanzanus
BOJIHOBBIX (pyHKIMI. OCHOBHBIE MOJIOKEHUSI METO/1a MOJIeKy IsipHbIX opoutaneit (MO JIKAO). Meron
lunnecrin. OOmMe CBeNEHUS O KOMILIEKCHBIX COCIUHEHHSX, UX CTpoeHHe. MeXMONeKyIspHas |
BHYTPUMOJICKYJISIpHAs BOJOPOAHAs CBA3b. VMOHHas CBA3b Kak MpENeSbHBIM Cllydall KOBaJEHTHOMH
cBi3u. OOmme TmpencTaBiIeHUs] O MEXMOJEKYJISIPHOM B3aUMOACHCTBHM: OpPUEHTAIOHHOE,
WHJYKIUOHHOE, TUCIIEPCUOHHOE B3aUMOJIECHCTBHUS.

1.5. IloHsATHE O XMMHYECKON TEPMOJANHAMUKE.
Tepmonunamudeckue GyHKIIMH COCTOSTHUSA (XapaKTepucTuueckue pyHKIun). BHyTpeHHss sHeprus u
SHTANBIUA, UX (U3MUECKUN CMBICT. TEepMOXHMHS U TEPMOXMMHUYECKHUE ypaBHEHUs. 3akoH [ecca u
ciencTBus u3 Hero. [lonstue 06 3HTponMu, abCONIOTHASI SHTPOIIUS U CTpOEHHE BelecTBa. M3MeHnenue
SHTPOIHHU B PA3IMYHBIX MTPOIIECCax.

1.6. [ToHsITHE O XUMUYECKON KNHETHKE. XMMHUYECKOE PAaBHOBECHE.
OnHocTaauiiHbIE M CJIOKHBIE pEaKIMU. 3aKOH ACHCTBYIOMMX Macc. KoHCTaHTa CKOPOCTH peakiuu.
MonexkynapHOCTh U TOPSAIOK peaKIUU. 3aBUCUMOCTh CKOPOCTH PEAKIIMK OT TEMIEPaTyphl; YHTAIbIUS
aKTUBALMU. | OMOT€HHBI U Ir€TEPOreHHbIN KaTalau3.
HctuaHoe m kaxymieecs: paBHOBecusa. KoHcTaHTa XMMHUYECKOTo paBHOBecHs. DHeprus [ 'ub0Oca, ee
CBSI3b C OHTpomHMENd W HHTaIbnHed. Pu3nueckuil cmbici sSHepruu [ ubOca. DHTpONUHHBIN U
SHTAIBIUKHBIN (akTophl iporecca. Cesa3b AG’r ¢ KOHCTaHTON paBHOBecHs. CMEIeHHEe XUMHUYECKOTO
paBHOBecus, npuHuun Jle-llarense — bpayHa.

1.7. PactBOpHl. PaBHOBECHS B pacTBOpax.
[Ipoueccrl, compoBoXKAaroImKMe 00pa30BaHUE >KUJIKHUX HCTHUHHBIX PACTBOPOB HEIJIEKTPOIUTOB U
ANEKTPOJUTOB. ACCOLIMMPOBAHHBIE M HEACCOLUUPOBAHHBIE 3JIEKTPOJIUTHIL. CTENeHb AUCCOLUALIUU.
Koncranta nuccounumanuu. PaBHOBecMe B CHCTEME, COCTOAIIEH W3 HACHIIIEHHOTO pacTBOpa
MaJopacTBOPUMOTO JJIEKTPOJIMTA M €ro KpUCTAUIOB. PaBHOBecHe B pacTBOpax KOMIUIEKCHBIX
coennHeHM. PaBHOBecue nucconuanuy BOJbI, HOHHOE MPOU3BEIECHHUE BOABI U €r0 3aBUCUMOCTb OT
temneparypsl. lkana pH. I'ugponus conen.

Pa3zoen 2. Xumus 371eMeHTOB.
2.1. Xumus s-351eMeHTOB. 2.2. XUMUS p- SJIE€MEHTOB.



Bonopoa-nepBeiii  37€MEHT TEPUOJUYECKOM CHUCTEMBI, €ro JIBOMCTBEHHOE IOJIOKEHUE.
Onementsl 1 - 2 m 13 - 18 rpynn mnepuogudeckoil CUCTEMbI. 3aKOHOMEPHOCTH B H3MEHEHUU
ANEKTPOHHBIX KOH(PUTYpAIHA, BEIUYUH PAINYCOB, SJICKTPOOTPUIIATEIILHOCTH U YHEPTUN MOHHU3AINH
aTOMOB. TUNMYHBIE CTENIEHNU OKUCICHHS. XMMUYECKUE CBOMCTBA MPOCTHIX BEIIECTB. 3AKOHOMEPHOCTH
B CTPOCHHHM M CBOMCTBaX OCHOBHBIX THIIOB COeIMHEHHWH. [IpUpoaHBIE COCNUHEHHS, MOJydYeHUE W
MIPUMEHEHUE.

2.3. Xumus d-3memeHToB. 2.4. Xumud f- 21eMeHTOB.

OneMmeHThl 3-12 rpynnm  NEepUOAMYECKOM CHCTEMBI. 3aKOHOMEPHOCTH B H3MEHEHUU
ANEKTPOHHBIX KOH(HUTypanuii, BEIWYHMH PAAUYCOB, YHEPTrUU HOHU3ALNU, XaAPAKTEPHBIX CTETICHEH
OKHCJICHUS, KOOPAWHAIIMOHHBIX YWcea aToMmoB. [IpupomHple COeIMHEHHS, TIOJYYCHHE |
COIOCTaBJICHHE (U3MUYECKUX M XUMHYECKHX CBOWMCTB MpPOCThIX BemecTB. CTpoeHHEe W CBOWCTBA
OCHOBHBIX TUIIOB coenuHeHnii. OcodenHocTH f- 2j1eMeHTOB.

4 O0beM yueOHO# JUCUUIIJIMHBI

Beero Cemectp
Buna yueOHo# padoThI 1 2
3E Axan. 4. | 3E | Axam.u. | 3E | Akan. 4.
OO0111ast TPY10EMKOCTh JMCITATUTAHBI 16 576 8 288 8 288
Konrakrnas padora Tl 89 320 4,5 160 4,5 160
ayIMTOPHBIE 3aAHATHSA:
Jlexmym 3,56 128 1,78 64 1,78 64
[Tpaxtrueckue 3anstus (113) 1,78 64 0,89 32 0,89 32
Jlaboparopusie padots (JIad) 3,56 128 1,78 64 1,78 64
CamocrositesbHas padora (CP) 5.1 183,8 2,55 92 2,55 91,8
KonraktHas CaMOCTOATCIIbHAasA _ _ _
Iéi.?\f(f?TOHTGHBHOG U3yUYCHUE 51 2,55 2,55
i 183,8 92 91,8
pa3aenoB AUCIUTUTHHEI
Buambl koHTpOJIA:
JK3aMeH 2 72 1 36 1 36
KonTaktHas pabora — 0.8 0.4 0.4
MIPOMEKYTOUHAS aTTECTAIUS 2 1 1
[ToaroroBka k sK3aMeHy 71,2 35,6 35,6
KypcoBas paGora 0,01 0,2 - - 0,01 0,2
KonTaktHas pabora — 0.01 0.2 ) ) 0,01 0.2
MPOMEKYTOUHAS aTTECTAIUS
Bupa utoroBoro KOHTpoJIs: IK3aMeH 3k3ameH, KP
Cemectp
Bun yueOHo# padoThbI Beero 1 2
3E AcTp. u. 3E AcTp. u. 3E | AcTp. u.
Qi TPYHOCMEOCTE | 46 432 8 216 8 216
MUACIUAILINHEI
Konrakruas  pabora - g 240 | 45 | 120 | 45 | 120
ayIMTOPHbIE 3aHATHA:




Jlexuuu 3,56 96 1,78 48 1,78 48
[Tpaxtrueckue 3ansatus (113) 1,78 48 0,89 24 0,89 24
Jlabopartopusie padoTs (JIP) 3,56 96 1,78 48 1,78 48
CamocrosiTesbHasi padora 5.1 137,85 2,55 69 2,55 68,85
KoHTakTHass camocTosiTenbHas i i i
I()Zzi)ngomeanoe u3yveHue 51 2,55 2,55

pas/iesioB JUCIUTLIHHBI 137.85 69 68,85
JK3aMeH 2 72 1 27 1 27
KonrakTtHas pabota —

IPOMEXKYTOYHAsI ATTECTALHUsI 2 0.6 1 0.3 1 0.4
[ToaroroBka Kk sK3aMeHy 53,4 26,7 26,7
Kypcosas pabora 0,01 0,15 - - 0,01 0,15
KonraktHas paborta ~| o001 0.15 ) ) 0,01 0,15
MIPOMEXKYTOUHAsSI ATTECTAIUS

Bua uToroBoro KOHTpoJIs: SK3aMeH sk3aMeH, KP

AHHOTanUs padoyeil NPOrpaMmMbl JUCUUILIIMHBI
«AHAJINTHYECKAS XUMMI»

1.Ieap AMCHUIUIMHBI - TproOpeTeHre O0yJarOIMMUCS 3HAHUM 1O OCHOBHBIM TpYIIaM METOJIOB
XMMHYECKOI0 aHalIn3a, HanboJsee MUPOKO MPUMEHSEMBIX B MPOMBIIIIEHHOCTH U HCCIIE10BATEIbCKON
pabote, a Takke KOMIETCHLUH, HEOOXOMUMBIX XHMHKAM-TEXHOJIOTAM BCEX CHEIHMAIBHOCTEH I
pelIeHNs] KOHKPETHBIX 3a/1a4 XMMHUYECKOTO aHaIN3a.

2. B pesyabpTare n3y4eHusi AMCUHUILIMHBI 00y4aKOIIUICH JOJIKEH:

Ob6nadamye cleayOMUMI KOMIIETEHIIMAMU U UHIMKATOPAMH UX JTOCTHKECHUS:
YK-6.1, YK-8.2, VK-8.3, OIIK-1.1, OIIK-2.1, OIIK-2.3, OIIK-3.1

B pesynbraTe u3yueHus: AUCUUIIINHBI 00yYaIOIIUNCS TOKEH:

3namo:

- OCHOBHBIE TIOHATHS, TEPMUHBI, METO/IbI U TPUEMBbI KaYECTBEHHOT'O U KOJIMYECTBEHHOTO
XUMHYECKOTO aHAJIN3a, TEOPUI0 XUMUYECKHX U (U3UKO-XMMHYECKHX METOJOB aHaIn3a, MPUHIUIIBI
paboTHl OCHOBHBIX TPHUOOPOB B PU3UKO-XUMHUECKUX METOJIaX;

Ymemn:

- IPUMEHATH MPUOOPETEHHbBIE MPAKTHUECKHUE HABBIKU B TPO(ECCUOHATILHON I€ATEIbHOCTH IS
pelleHrsT KOHKPETHBIX 3aJlad; BJIAJ€Th. MOHUMAHHEM IIeJied W alrOpuTMOB XMMHUYECKOTO aHAIH3a,
crocobaMy penieHHs] aHAIUTUYECKUX 3ajlad, OLEHKOM BO3MOXKHOCTEH Ka)XXJIOro METOAa aHalu3a,
OCHOBaMH METPOJIOTUYECKOM OIEHKU PEe3yIbTaTOB KOJIMYECTBEHHOTO XUMHUYECKOTO aHAIIH3A;

Braoems:

- TIOHMMAaHHWEM IeJied H aJIrOPUTMOB XUMHYECKOTO aHallu3a, CIoco0aMu perIeHUs
aHAJIMTUYECKUX  3a/ady, OIEHKOM BO3MOXHOCTEH KaXJOro MeEToJa aHaliu3a, OCHOBaMHU
METPOJIOTHYECKOH OLIEHKH PE3YIbTaTOB KOJTMYECTBEHHOTO XHMHYECKOTO aHAIN3a;

- UMETh MPEJICTAaBICHUE O €IUHOM JIOTMKE XMMHUYECKOTO aHaiu3a, 0 MHOr0OOpa3uHu METOOB
XMMHYECKOTO aHAlIM3a U 0 KOHTPOJIE Ka4eCTBa PE3yIbTaTOB KOJIMYECTBEHHOTO XUMUYECKOTO aHATH3a.
3. Conepskanue pa3aesioB JUCHUILINHBI KAHAJTUTHYECKAS XUMMSD»

Paznen 1.

KauecTBenHbIl1 aHaU3

1.1. Tlonatue 00 aHAMUTUYECKOW XMMHH M Ka4eCTBEHHOM XUMHYECKOM aHamm3e. OpraHudeckue
aHAJIMTUYECKUE PEareHThI.



3aaud aHATMTUYECKOW XWUMHU. OJIEMEHTHBIA, (a30BbIM, (yHKIHMOHATBHBIM aHanmm3. [Ipumepsl
onpeneneHuil. Ananutuueckuit curHan (AC) Kak HOCUTEIb KAaueCTBEHHOW W KOJUYECTBEHHOM
nHpopMmanuu 06 o0bekTe aHanm3a. OCHOBHBIE TPEOOBAHMS, IPEIBABISIEMbIE K METOAAM XUMUYECKOTO
ananu3a. [Ipenen obHapyxenus. M30upaTenbHOCTD M CIIOCOOBI €€ MOBBIIICHUS. Y CIOBHS BBITIOJTHEHUS
ompeneneHU. XHUMHYECKUE peaknuu (TpymnmoBbie, OOIMUE, dYacTHBIC). AHaiuTHueckas Qopma,
AQHAIMTUYCCKUE MPU3HAKA. AHATHTUYECKUE KIacCH(PUKAIMU KATUOHOB M aHHOHOB, OCHOBAaHHBIE Ha
peaKkuusIX OCaXIeHUs. AHATUTUYECKUE TPYIIbl MOHOB U Nepuoanyueckuid 3axkoH .M. Menneneena.
CuctemaTuueckuii M JpOOHBIM aHaNIM3 Ha TpUMEpe CMeCH KaTHOHOB. KadecTBeHHBIN aHamm3
HEU3BECTHOTO BeEIIeCTBA. XUMHYECKHE U (U3MKO-XMMHUYECKHEe MeTonabl aHanu3a. llonsatue o
OMOXMMHYECKHUX, OMOJIOTUYECKUX U KHHETUYECKUX METO/IaX aHalln3a.

1.2. Oprannyeckre aHATUTUYECKUE PEareHThI

Oprannueckue ananutudyeckue peareHTl (OAP) B  aHaiM3e HEOPraHUYECKHX  BEIIECTB.
Knaccudukanmss OAP no tumy peakmuii ¢ HeopraHuwdeckumMu noHamu. Kommiekcooopasyromiue OAP
U CTPOCHHE HX MOJEKYN: (PYHKIHOHAIbHO-aHAUTUYECKAs] TPYNIUPOBKA M aHAJTUTHKO-aKTUBHAS
rpynmna. OcobeHHOCcTH W TpeuMmylnecTBa wucmnoib3oBanuss OAP, oOmactu npumenenus. [Ipupona
XUMHUYECKOH CBsI3U B KoMIUiekcax OAP ¢ moHamu MeTayuioB U €€ MPOSIBICHUE B OKPACKE KOMIUIEKCOB.
Peakiiun OAP c¢ xpomodopubiMu smementamu. OAP — ocagurenn. PactBopumocts OAP m mx
KOMILUIEKCOB C MeETaUlaMd B BOAE W oOpranuueckux pactBoputensix. [Ipumenenune OAP nns
AHAITMTUYECKOTO KOHLEHTPUPOBAHMUS.

1.3. PaBHOBecCHs B TOMOT€HHBIX U T€TEPOTCHHBIX AHATUTUYECKUX cucTeMax. KOHCTaHThl paBHOBECHS .
OcHOBHBIE THUTIBI  peaknui, mnpuMeHseMblx B AX (KHCIOTHO-OCHOBHBIC, OKHCIHTEIBHO-
BOCCTAaHOBJICHHS, KOMITJIEKCOOOpa3oBaHusi, ocaxaeHus). CocrossHue MOHOB B pacTBope. KoHCTaHTHI
pPaBHOBECHS: TEPMOAMHAMUYECKHE, KOHILICHTPALlMOHHBIE, YCIOBHbIE. DakTOpbl, BIUAIOIIAE Ha
XMMHYECKOe paBHOBecHEe (KOMIUIEKCOOOpa3oBaHHe, 00pa3oBaHUE MaJOpPacTBOPUMOTO COCTUHEHHS,
W3MEHEHUE CTENEHU OKHUCIIEHMS, MPUPOJABI PACTBOPUTENS, NMOHHOM CHJIBI PacTBOpa, TEMIEPATYPHI,
COJIEBOT'O COCTaBa pacTBOPA).

PaBHOBeCHSI aHAaNMTUYECKHM Ba)KHBIX IMPOTOJUTHYECKUX CHUCTEM. BOIHBIE WM HEBOAHBIE PACTBOPHI
CWJIBHBIX U Cla0bIX KUCIOT U OCHOBaHUM. KOHCTaHTBI KUCIOTHOCTH, OCHOBHOCTH, MX B3aUMOCBSI3b.
['unponu3 u ero MCNoNb30BaHHE B KaueCTBEHHOM aHalu3e. YpaBHEHUE MaTepHalIbHOTO OajaHca.
Beruucnenne pH pactBopos. 11oaunpoTOHHBIE KUCIOTHI U IIOJUOCHOBHBIE OCHOBAHMS. XUMHUUYECKUE U
¢bu3UKO-XMMHYECKHE METO bl onpeaenenus pH pacTBopos.

BydepHbie pacTBOpHI, HCIOIB3yeMble B XMMHYECKOM aHaJHM3€, WX COCTaB, CBOMCTBa, pacuer pH.
bydepnas emkxocTs, 06macts OydepupoBaHus, IPUMEHEHUE B aHATUTHIECCKON XUMHH.

PaBHOBecuss B peakumsx  KOMIUIEKCOOOpazoBaHus.  KOHCTaHTBI ~ paBHOBECHsS  Iporiecca
KOMILIEKCOOOpa30BaHuUS: CTYyIIEHYATHIE, oOurue, YCIIOBHBIE. [IpumeHeHue peakiuit
KOMIUIEKCOOOpa30BaHus B KAYECTBEHHOM aHAIU3€E U JUISI MACKHPOBAHUS HOHOB.

PaBHOBecus B reteporeHHsIx cucreMax. [IlponsBeaeHne pacTBOpUMOCTH.

Pazpnen 2.

XapakTepucTruKa METOJIOB KOJTMYECTBEHHOTO aHAIN3a

2.1. MeTponoruyeckre OCHOBbI XUMHUYECKOTO aHaJIn3a

OCHOBHBIE METPOJIOTUYECKHE XAPAKTEPUCTHUKNA METOJOB U METOAUK: UYBCTBUTEIBHOCTh, TOYHOCTh U
NPELUU3NOHHOCTh, HM30UPaTeIbHOCTh, AKCHPECCHOCTh. I[lorpemHocTy W HEONpPEAEICHHOCTH
n3Mepennii. Tounoctb. Buael norpemHoctei. CiydaiiHasi IOTPEIIHOCTh, €€ MHTEPBAJIbHAS OLICHKA.
CraTtuctuyeckasl OlleHKa Mpeuu3noHHOCTUH. CucTeMaTHuecKkasi morpemtoctb. OCHOBHBIE CIIOCOOBI ee
onieHKH. [IpaBUIBHOCTD pe3yibTaTOB XMMHUYECKOTO aHalM3a M CHOcoObl ee oreHku. [IpencraBienue
pe3yibTaTOB KOJWYECTBEHHOIO XHMMHYECKOro aHanu3a. OcCHOBHas MaTeMaTH4ecKas MOJIElb
MIPEACTABJICHUS PE3yJbTaTOB XUMHUYECKOTO aHainu3a. [loHATME O perpeccHoHHOM aHalHu3e, €ro
MIPUMEHEHUE B AaHATIMTUYECKON XUMUMU.

2.2. KucnoTHO-OCHOBHOE TUTPOBaHKHE. MeTOIbl UHAMKALIMY KOHEUYHOW TOYKH TUTPOBAHUS.

MeToapl KOMTUYECTBEHHOTO aHanu3a. 1peOoBaHMS, MPEAbSBISEMbIE K XUMHUYECKUM PEAKIUsIM B
XUMHUYECKOM aHajiu3e. JTambl KOJIWYeCTBEHHOro onpezeneHus. Otoéop npoosl. [IpencraButebHOCTH
pe3ynbTaTOB aHAIIN3A.



Tutpumerpudeckue mMeTonbl aHanuza. [Ipuamun tutpumerpuu. Pacdersr B TuTpuMmerpun. CriocoOb
TUTpOBaHMA. THUTpoBaHUE W ero dTambl. I'paduueckoe n300paxkeHre mporecca TUTPOBaHUSA. Buisl
KpUBBIX THUTpoBaHUsA. CKayoK THUTPOBaHHUsA, Touka OHKBHUBajleHTHocTH (TD), KOHeuHas Touka
tutpoBanud (KTT). IlepBuuHble U BTOpPUYHBIE CTaHAAPTHl. AHAIUTHUKO-METPOJOTHYECKAs
XapaKTepUCTHKA TUTPUMETPUYECKUX MeTonoB. Kiaccudukaums TUTPUMETPUUYECKHMX METOAOB
aHaJu3a.

CyImHOCTh METOA KUCIOTHO-OCHOBHOIO TUTpoBaHus. Pacyer n moctpoenne pH —KpUBBIX KHCIOTHO-
ocHoBHOTO TuTpoBanua. CnocoOsl wuneHTH(ukanuu KTT. KuciaoTHO-OCHOBHBIE WHAMKATOPHI,
MEXaHU3M M3MEHEHUs OKpPAacKU MHIuKaTopa. MHaukaTopHsle ommnoOku. Ilokazarens TurpoBanus (pT).
[IpaBuio BeIOOpa MHAMKATOpa MO TEOPETUYECKMM KPHBBIM TUTPOBaHMA. [IpuMephl ABYXLBETHBIX U
OJTHOLIBETHBIX HHIUKATOPOB.

WuctpymenTansabie criocoObl yctanoBienus: KTT B Tutpumerpudeckom ananuse. Perucrpamus AC B
pa3IMYHBIX BHIAX TUTPUMETPUYECKOTO AaHAIM3a: IOTEHUUOMETPUYECKHM, KOHAYKTOMETPUYECKUH,
aMIIePOMETPUICCKUIN M ONTUYECKHIA CITOCOOBI. PaccMOTpeHre KOHKPETHBIX TPUMEPOB ONPEICICHUN.

2.3. OKHCIUTENBHO-BOCCTAHOBUTEIbHOE TUTpOBaHME. [IpuHIMII MeToma M €ro NpPaKTUYECKOE
HCIIOJIb30BaHHUE.

OOmiasi xapakTepUCTUKa OKUCIUTEIHLHO-BOCCTAHOBUTEIBHBIX (peA-okc) MeTooB. OKHUCIUTENHHO-
BOCCTAHOBUTEJBHBIN MOTEHIMAN U OKUCIUTEIbHO-BOCCTAHOBUTEbHASA peakiusa. DakTopsl, BIUSIOIINE
Ha  BEIUYUHY  OKHUCIUTEIbHO-BOCCTAHOBHUTENBHOIO  MNOTeHIMana. KoOHCTaHTBI  paBHOBECHS
OKHCIIUTENBHO-BOCCTAHOBUTEIBHBIX PEAKIMI U UX UCIIOIb30BAHUE B pell-OKC MeToaax. ComnpsiKeHHbIE
peakiuu. BpiOop THTpaHTa B ONTHUMAIBHBIX YCIOBHSX TUTpOBaHUS. KpuBBIE OKHCIHUTEIHHO-
BOCCTAHOBUTEIBHOTO TUTPOBaHUs. PaKTOPHI, BIMSIOIIME HA BEJIMYMHY CKauka KPUBOM TUTPOBAHUA.
WNupukarus KTT xumMudeckumu v PU3UKO-XUMUIECKIME METO/IaMHU.

[IepmanranatomeTpusi. XapakTepucTUKa METOJA. Y CIOBHS NMPOBEIACHUS NEPMaHIAHATOMETPUUYECKHUX
onpeaeneHud. BemecrBa, ompenenseMble NEPMAHTaHATOMETPUYECKMM METOIOM. JlOCTOMHCTBA M
HEJOCTaTKH METOAA.

HNopno- u nogumerpusi. XapakTepucTuKa METOIOB. Y CIIOBUS MPOBEJECHUS HOJI0- U MOJAUMETPUUECKHUX
TUTpoBaHui. Onpenensgemple BenecTBa. JJOCTOMHCTBA U HEAOCTATKA METO/IOB.

AHanuTHYeCcKue OCOOCHHOCTH JPYTUX  METOJOB  PEN-OKC  TUTPOBaHUSA  (XpOMATOMETpHS,
OpomaromeTpus, BaHaAaTOMeTpus, uepumeTpus). [Ipumepbl mpakTHUECKOTO MCIOIb30BaHUSI METO/I0B
OKHUCJICHUSI-BOCCTAHOJICHHS B aHAJIM3€ HEOPTaHUYECKUX U OPTraHUYECKUX BEIIECTB.

2.4. KoMIIJIeKCOHOMETpUYECKOE TUTpoBaHue. [IpuHIIMTT METO1a M €ro MPaKTUYECKOE UCIIOIb30BaHUE.
[IpuMeHeHHe peakIuil KOMIUIEKCOOOpa3oBaHUS B XHMMHUYECKOM aHanu3e. Heopranmueckue u
OpraHn4ecKue JIMTQHEL. KoMiiekcoHEI u UX CBOIICTBA. Oco0enHocTH peakuuu
KOMIUIEKCO0Opa3oBaHus (xenarooOpa3oBanusi) MOHOB MeTauioB ¢ DJITA. YciaoBHBIE KOHCTaHTHI
YCTOWYMBOCTH KOMIUIEKCOHATOB W MX TPaKTUYECKOe ucMHoib30oBaHue. (OCOOEHHOCTH BbIOOpa
ONTUMAJIbHBIX YCIOBUNA KOMIUIEKCOTPUYECKOTO TUTpOBaHUs. KpuBBIE KOMILIEKCOHOMETPUUYECKOTO
TUTpoBaHUsA. DaKTOpPbI, BIMSIONIME HA BEIWYMHY CKauyka TUTpoBaHMs. CrocoObl yCTaHOBJICHHS
MOMEHTa SKBHBAJICHTHOCTUA. MeETaIUIOMHANKATOPBI, CYIITHOCTh UX JeHCcTBHUSA. BriOop MHAMKATOpa IS
KOHKPETHOI'O CJIy4as TUTPOBAHMUS. AHAIUTUYECKHE BO3MOKHOCTH KOMILIEKCOHOMETPUYECKOTO
TUTpOBaHUA. [IprMeHEeHnE KOMIUIEKCOHOB B KAaue€CTBE MACKHUPYIOIIUX AareéHTOB B AHAJIUTUYECKOU
XUMUMU.

2.5. T'paBumerpuueckuii aHanu3. IIpuHIMOD MeToma W €ro MPaKTUYECKOE HCIOJIb30BAaHUE.
OcanurtenbHOE TUTPOBAHE.

Peakiuu ocaxjaeHuss B KOJUYECTBEHHOM aHanu3e. ['paBumerpuyeckuit aHanu3. CylIIHOCTh
rpaBUMETPUYECKOr0 Heopranuyeckoro ananuza. Ocaxaaemas U TrpaBUMeTpuyeckas (QOpMBI;
TpeOOBaHUs, TPEIbIBISIEMbIE K HUM. BakHeiIne 3Tambl TPaBUMETPUUYECKOTO aHanu3a. MexaHu3m
oOpa3oBaHus ocaakoB. PaKTOPbI, BIUSIONINE HA TIOJHOTY OCaXKIEHUS. 3arpsi3HeHUs 0cakoB. Beibop
peareHTa-ocagutens. Heopranuueckre u OpraHMyecKHe OCAJUTENU B I'PABUMETPUYECKOM aHAIMU3E.
Teopetnueckoe 00OCHOBaHHE BBIOOpA ONTHMAJIBHBIX YCIOBUM OCAKICHUS KPUCTAJUIMUECKUX H
amopdubIxX ocaakos. [Tomydenue rpaBUMeTpUUECKON (HYOPMBI.



Wctounuku mnorpemHoctedi. TOYHOCT M MyTH TIOBBIIIEHHS TOYHOCTH T'PaBUMETPUUYECKUX
onpezaeneHuil. Boruncinenus B rpaBUMETpUYECKOM aHanu3e. KOHKpETHblE MpUMeEphbl MPaKTUYECKUX
onpeaeneHui. JJoCTOMHCTBA U HETOCTATKU TPAaBUMETPUYECKOr0 aHAIN3a. DJIEKTPOrPaBUMETPHUUECKHI
a”Hasn3. CylHOCTh METO/A OCAAUTEIBLHOTO TUTPOBaHMs. IHINKATOPBI NCIIOJIB3YEMBIE B 3TOM METOJIE.
[Ipumepbl KOHKPETHBIX OMPEACICHUM.

Pazgen 3.

[Tpo6ooTdOp 1 MPOOOIMOATOTOBKA.

[Tonsatue mnpoObl. Buapl mnpoO: TodeyHas, TeHepalbHas, MPOMEXYyTOuHas, JabopaTopHasd,
KoHTposibHas. OtOop mpoObI chimyunx MarepuanoB. IIpoGomoaroroBka. dopmynbl Puyapica-
Yeyorra u Jemonna — Xanbdepaanst. Otdéop mpod B TBepaplix Marepuanax. OtGop mpoOwl B
KHUAKOCTAX, MPUPOIHBIX U CTOYHBIX Bojax. OTOop mpoObl B razax.

Mertoabl BekpeITusi Tpo0. Pasnoskenue mpoObl «MOKPBIM» U «cyXuM» crocobamu. CrienualibHble
METO/Ibl Pa3JI0KEHUS: TEPMUUYECKOE Pa3I0KEHNE, MUPOTUAPOIIN3 U TUPOIH3.

Pazpnen 4.

MeTtobl pa3fenenus U KOHIEHTPUPOBaHUS.

WupuBuayanbHOe M TPYNIOBOE  KOHILIEHTpUpOBaHHE.  AOCONMIOTHOE M OTHOCUTEIBHOE
KOHIeHTpupoBaHue. KoanmuecTBeHHbIE XapakTEpPUCTUKU METOAAa KOHIEHTpUpoBaHus. I[Ipumepsl
HCIOJIb30BaHUsl METO0B KOHLIEHTpUpOBaHUs. Mcrionp30BaHne METOI0B MAaCKUPOBAHMS, OCAXKIECHUS U
COOC@XKJEHUsl JJI1 KOHIEHTPUPOBAaHUSA W paszjaeieHus BemiecTB. [lpumepsl omnpeaeneHuii. Merton
HKCTPAKLMU U €ro OCHOBHBIE XapaKTEPUCTUKHU. XpoMaTorpapuyeckue U COpPOIUOHHBIE METOJIBL.
Meron ¢uoranuu. [Ipumeps! onpeneacHui.

Kypc «Anamutudeckas xumus». Y. I1.

Beenenne B DXMA

®XMA — cocraBHas 4acTh aHanuTU4eckoil xumuu. Knaccupukanus Qpu3nKo-XUMHYECKUX METOI0B
aHanu3a. AHAIUTHUYECKUN CUTHAN Kak nHpopMaTuBHas (QyHKIMSA cocTaBa BemiecTBa. OTHOCUTEIBHBIN
xapakrep usMmepeHuit B ®XMA. Ortanonsl. JIMHEHHBIH OUana3soH ONpeNeIseMbIX KOHLEHTpALUH.
UyBCTBUTEIBHOCTH MeTO1a. BepxHuii n HUXHUHN Tipenensl ooHapy)enus. @opmyna Kaiizepa. Metos
KOJIMYECTBEHHBIX M3MEpPEHUH (BHEUIHETO W BHYTPEHHEro CTaHjaapTa, J00aBOK, THUTPOBAHHMS,
maddepernuanpasie Metoasl) B O@XMA, WX XapaKTEepUCTHKAa W YCJIOBHS PUMEHEHUS.
AHaJIUTUYECKHUE U METPOJIOTUYECKUE XaPAKTEPUCTUKH.

Paznen 5.

CrieKkTpanbHble METObI aHAJIN3A.

[TonydyeHne XWMHUKO-aHATUTHYECKOW HMHQOpPMAIMM TpPH B3aUMOAECHCTBUM AJIEKTPOMATHUTHOTO
U3Iy4YeHUsT C BemecTBoM. Kiaccudukanus CHEeKTpaJbHBIX METOJOB aHaju3a. ATOMHas U
MOJIEKYJISIpHAsl CHEKTPOCKOIUsA. AGCOPOLIMOHHBIE K SMUCCUOHHBIE METObI aHAIIN3A.
ATOMHO-?MHUCCHOHHBIM CHEKTpPaJIbHBIN aHanu3. TeopeTHuecKkne OCHOBBI AaTOMHO-DMHCCHOHHOTO
CHEKTPaJIbHOTO aHanu3a. Buael miua3M. ATOMHO-3MHCCHOHHBIE JIMHEWYAThle CIEKTPBL. 3aluCh
CHEKTPAJIBHBIX JIUHUNA B BUAE TePMOB. CXEMBI 3JIEKTPOHHBIX NIEPEXO/I0B B ATOME ILIEJI0YHOT0 METAJLIA.
Pacnpenenenue bonbimana. ®DakTophl, BIMSIONIME HAa HMHTEHCUBHOCTH CIEKTPAJIbHBIX JIMHUU.
[Tponeccer nonmzanuu u camornoriomenus. @opmynsl Caxa u Jlomakuna — llaii6e. CrniekrpasibHbie
MPUOOPHI M CITOCOOBI PETUCTPAIUU CIIEKTpa (BU3yalIbHBIN, (hoTorpaduueckuii ¥ (POTOIIEKTPUUECKUN ).
KavecTBeHHbI aHammn3, paclinppoBKa IMUCCHOHHBIX CIIEKTPOB U MIECHTH(UKALKS SJIEMEHTOB 1O MX
cnektpaM. KomnnuecTBeHHbIE METOAbl aHanu3a. [IpakTHka aTOMHO-3MHUCCHOHHON CIEKTPOCKOIHH.
XUMHUKO-CIEKTPAIbHbIE METOIbI aHATU3A.

ATOMHO-OMHCCHOHHas (OTOMETpHsl IUIaMEHHU. Buabpl HU3KOTEMIIEpATypHBIX IUIa3M M HUX
XapakTepucTuka biiok-cxema miuameHHOro QoromMerpa. Bo3MOXKHOCTH MeTOa M €ro OrpaHHYCHHS.
AHHUOHHBIH W KaTHOHHBIA d(PdekThl. MeToapl KOJWYECTBEHHBIX OIPECICHU B IUIAMEHHON
¢doromerpuu. Ilpenen obHapy eHUs, BOCIPOU3BOIUMOCTD, CEIEKTUBHOCTh. O0IaCTH MPUMEHEHUSI.
ATtomHO-a0copOumonHas crnektpodoromerpusi. OOmias xapakrepuctuka wmetona. IlormomeHue
AJIGKTPOMArHUTHBIX ~ BOJH  CBOOOJHBIMH ~ aToMaMHu.  biok-cxema  mpubopa.  Mcrounuku
MOHOXpoMaTH4eckoro usnydeHus. CrnocoObl aromMu3anuu MpoObl. MoaynsTop, €ro Ha3HayeHHeE.



N30upatenbHOCTh, JOCTOMHCTBA M HENOCTAaTKU MeToja. CpaBHEHHE aHATMTUYECKUX XapaKTEPUCTUK
METO0B aTOMHON a0COpOLMU M aTOMHOM SMHUCCHH.

MonekynsapHas CeKTpOCKOmnusi. MeToabsl ONTHYECKOM MOJIEKYJIIpHOU cniekTpockonuu. [lornomenue
AJIEKTPOMAarHUTHOTO H3JIy4E€HUS MOJIEKYJIaMH. OJEKTPOHHBIE MEPEXOAbl U CHEKTPHI IOIJIOICHHUS
Moneky. CXeMbl 3IeKTPOHHEIX Tepexonos. CpaBHeHHe aHamuTHYeckux curHanoB d-d” mepexonos,
TIEpexo/I0B ¢ MEePeHOCOM 3apsaa M m-T HepexoioB. 3akoH Byrepa-JlamGepra-Bepa. MonspHerii
koapdunuent noriomeHuss CrocoObl ero ompeneneHus. OnTUMH3ALMS YCIOBUI aHAIUTHYECKUX
ompenenenuii. Beibop cBerodunpTpa. KoHTpacTHOCTH aHamuTHyeckod peakiuu. OTKIOHEHUS OT
3akoHa byrepa-JlamGepra-bepa. CpaBHenue (oromerpuu U cneKTpodOoTOMETpUU. Ammaparypa s
CIIEKTPO- U (POTOMETPUUECKUX H3MEpeHUH. XapaKTepUCTUKa (POTOMETPUUYECKUX METOAOB aHAIIM3A.
N30upatenbHOCTh B CIEKTPOGOTOMETPUN U ee obecrieueHue. [IpuHIUN aaIuTUBHOCTH MOTJIOLIEHUS.
Ananu3 OWHApHBIX PACTBOPOB AJIEKTPOJIMTOB. TOYHOCTP M BOCIPOM3BOAMMOCTH PE3YyJIbTAaTOB
dboromerpuueckux omnpenencauil. uddepennmmnansuas Goromerpus. MeTtoa oaHO- U ABYCTOPOHHEH
muddepeHranbHoi poTomeTpun. MeTozs! CieKTpohOTOMETPHIECKOTO TUTPOBAHUS.
TypOugumerpudeckuii U HederToMeTpUYEeCKUid METOIbl aHajau3a. PaccesHue cBeTa IHUCIIEPCHBIMU
yacturiaMy. CBsI3b ONTHYECKOM TMIIOTHOCTH ¢ KOHLEeHTparueid. KoaduuueHT MyTHOCTH pacTBOpa.
Teopernueckrie OCHOBBIL. YpaBHeHHE Panes. TpeOGoBaHus mNpenbsABISEMble K HCIOIb3YEMbIM
peakusiM. TypOuanMeTpudeckuii KWHETUYECKH MeTo 1. BO3MOKHOCTH METOIOB.

JlromunecnienTHbie  MeTonbl  aHanmuza.  Dmyopecnienums u o dochopecueHnusa.  [IpumeHnenue
SHEPreTU4ecKoil aumarpaMmbl SIOIOHCKOTO TpU PACCMOTPEHUM CHUHIJIET-CHHIJIETHBIX W CHHIJIET-
TPUILIETHBIX D3JIEKTPOHHBIX mepexonoB. KonebarenpHas penakcanusi M BHYTPEHHSS KOHBEPCHS.
KBaHTOBBIN U 3HEpPreTHUECKUil BBIXObl. DaKTOPHI, BIMUAIONIME HA HHTEHCHUBHOCTH (DIIyOPECLEHIINH.
Temmneparypuoe Tymenne dayopecieniuu. [IpaBuno Crokca-JIommens. CBsi3b CTPOCHHST MOJICKYJIBI
OpPraHUYECKOT0 COCIMHEHUS C €ro CHOCOOHOCTBIO K (UIyOpecUeHIMH. 3epKajbHash CUMMETPHs
CIIEKTPOB MOIJIOMICHUS U U3JTy4eHus. 3aKoH BaBuiioBa. @iyopecueHiusa u cTpoeHue Moiiekyir. Cxema
¢dnyopuMeTrpuyeckux — u3MepeHuil. BpiOOp mMepBMYHOrO WM BTOPUYHOTO  CBETO(HIBTPOB.
KonunuectBennsrit ananu3. Konnentpanuonsoe tymenne. O0mas XxapakTepUCTHKA METO/1a.

Pazgen 6.

DIEeKTPOXUMHUYECKHE METO/IbI aHAIM3A.

Knaccugpukanus 9XMA. Knaccudukanust 31eKTpOI0B U 3JIEKTPOXUMHUECKUX siueek. [lomspusyembie
U HENOoJSApHU3yeMble BIeKTpoabl. BonbrammepHsle KpuBble. lcmonap3yeMble XUMUYECKHE U
AJIEKTPOXMMUYECKHE DPEaKLUH, TpeOOBaHUs, MpEenbsABIAEMble K ATHUM peakuusM. Bo3moxHocTu
OXMA.

Kongykromerpus. OOmiast ~ xapakTepucTHKa  MeToAa.  YJenbHas W DKBUBAJICHTHAs
ANEKTPONPOBOAHOCTh  pacTBOpoB.  [logBmkHOcTM  HOHOB.  llpsimas  KOHAYKTOMETpUS U
KOHIYKTOMeTpHuueckoe TUTpoBaHue. Kpuble TuTpoBaHHusA. DakTOphl, BIMSIONIME HA XOJ KPUBBIX
TUTpoBaHuA. [IpuHIMNMANBHAsE CcXeMa YCTAHOBKHM JUIi KOHJIYKTOMETPHUYECKHUX HW3MEPEHHUI,
UCIOJIb3YEMBIE  ANIEKTpoAbl. BoO3MOXHOCTM MeTOAa, JOCTOMHCTBA, HenocTaTku. IIpumepsl
onpeneneHuii. BricokowacToTHOoe THTpoBaHue. OcoOeHHOCTH Metoja. [IpuHIMMHUANBbHAS cxema
yCTaHOBKHU. Vcnonbp3yemble MHAYKTUBHBIE U €MKOCTHBIE sSTUEHKH. POPMBI KPUBBIX BBICOKOYACTOTHOTO
TUTpOBaHUA. AnnapaTtypa. Boamoxxknoctu metoaa. [Ipumepsl onpenenenuii.

ITorenunomerpusa. Onpenenenue Merona. Mcnonbszyemsle raapBaHndeckue sUeku. MHIMKaTOpHBIE
ANEKTPOABI U DJIEKTponbl  cpaBHeHHs. JloHHaHOBCKUH ¥ Ou(G(Y3UOHHBIH  MOTEHIMAIIBI.
Knaccugukanuss MOHOCENIEKTUBHBIX 3JEKTpoJ0oB. OCHOBHBIE XapaKTEPUCTUKU HOHOCEIEKTHBHBIX
ANIEKTPOJOB PA3NUYHBIX THUMOB. [lpuumHbl oOycrnaBiaMBaroUe HM30UPATEIBHOCTh BIEKTPOIOB.
VYpaBuenue Hukonbckoro — Diizenmana. MeTozsl ompeneneHus: K03(pQUIUEHTOB CeNeKTUBHOCTH,
BEPXHETO M HIDKHETO TIpejesia OOHapyKeHHs. YTIIOBOH KOA(DOUIIMEHT 3ICKTPOIHON (PYHKITUH.
MeTopl KOMMUYECTBEHHBIX ONPENEICHUN U YCIIOBUS UX npuMeHeHus. [Ipsmas norenuuomerpus (pH-
MeTpusi, uoHOMeTpHs). Bo3moxuocTm Meroma. Metonbl TuTpoBaHui. OOpaboTKa KpPUBBIX
MOTEHIIMOMETPHUYECKOT0 TUTPOBAHUSA. MeTo bl JOOABOK.

Bonbramnepomerpuueckue MeTonsl aHanuza. Kiaccuueckas mnossporpadusi, OCHOBBI METOA.
[TpuHnunuanbHas cxema noyisiporpaduueckoil ycraHoBkH. Mcmonb3yemble 37eKTpoibl, TpeOOBaHMS,



npeabsBisieMble K 3JekTpoaaM. Kpuble NOJpHU3alMy WHIAUKATOPHBIX JJIEKTPOJAOB. PTyTHBIN
Kanarlolui dJIEKTpoA, TBepable deKTponabl. Ilomsporpammsl. MHTepnperanus mOJIpOrpaMM.
OcraTouHbIil ¥ KOHJIEHCATOPHBIN TokU. DapaneeBckuii Tok. CBoMCTBA npeaenbHOTO MU} Gy3nOHHOTO
ToKa. YpaBHeHue MnbkoBuua. YpaBHeHue mnossiporpaduueckoil BosHbel. CBoiicTBa MOTEHIIMANA
MoTyBOJTHBL. B100p M HazHaueHue mossiporpadudeckoro ¢Gona. KauecTBeHHBINH MOIsIporpapuiIecKuii
aHanu3. KomudecTBeHHBIN aHanmm3. AHOManuu Ha moisiporpadudeckux KpusbiX. llomsporpadmus
HEOPraHWYeCKMX W  OpraHMYeCcKUX coeauHeHHil. COBpPEMEHHBIE  HANpPABICHUS  Pa3BUTUSA
BoJIbTamrepoMeTpuu. O0IacTH UCIoNIb30BaHUs. BO3MOXKHOCTH, TOCTOMHCTBA U HEIOCTATKU METO/A.
AwMmepomeTpudeckoe  THTpoBaHme. OOmas  XapakTepuCTHKa MeToaa. Bwibop  ycioBuit
aMIepOMETpUYEeCKUX H3MepeHuil. [IpuHIMNuanpHas cxeMa YCTaHOBKHM JUIS aMIIEPOMETPHYECKOIO
TUTpOBaHWA. THUIBl KpHUBBIX THUTPOBaHUA. buamMmepomeTpuyeckoe THUTPOBAHHE, YCIOBUS
aMIIEPOMETPUUYECKUX M3MEPEHUN C ABYMS WHIUKATOPHBIMHU 3JIeKTpojaamu. KpuBble TUTpOBaHUSI.
Bo3moxHOCTH, JOCTOMHCTBA U HEAOCTAaTKU MeToAa. [IpuMepsl mpakTH4eCKOTro UCIOIb30BAHNUS.
Kynonomerpuueckuit meron ananusa. Kiaccuduxamms metronoB KynoHoMmeTpud. OObeIMHEHHBIN
3akoH ®apanes. Beixog mo Toky. IlpsMas KyJdoHOMETpus M KYJIOHOMETPHUYECKOE TUTPOBAHUE
Ocobennoctu MeTo0B. KyinoHoMmeTpus mpu KOHTPOIMPYEMOM MOTEHIHANIE M MPH KOHTPOJIUPYEMOM
toke. [lonmspuzanuonnsie KpuBble. Bpibop moTeHuuana pabouero anekrtponaa. Pacyer kommyecTBa
AJIEKTPUYECTBA, 3aTPAaUYEHHOIO0 Ha JJIEKTPOXMMHUYECKYI0 peakiuto. [IpuHuunuanpHas cxema
KYJIOHOMETpHUYECKON ycTaHOBKH. O0macth mpuMmeHeHus. KymoHomeTpuueckoe THUTpoBaHme. Bbioop
TOKa 3JeKkTposn3a. OCOOEHHOCTH TeHEePUPOBAHHOIO TUTpaHTa. CroCOObI MHIUKAIIUN KOHEYHOH TOUKH
TUTPOBaHUS (BU3yaJbHble M HMHCTpyMEHTaJbHbIE). I[lpuHIMNManmbHAs cXema YCTAaHOBKU IS
KYJIOHOMETPUYECKOrO0 THUTpoBaHUsA. [IpakTMueckoe NpUMEHEHHE METOJa, €ro JOCTOUHCTBA H
HEJOCTATKHU.

OnextporpaBuMeTpuueckuil ananu3. CriocoObl BBIOTHEHHs ompeneneHuil. O0mas xapakTepucTuka
Meroma. [lpomeccel, mpoTekaronye TpH  dJeKTponu3e. BpiOop  3iekTpomoB.  YciaoBus
aneKkTpoocaxaeHus. TpeOoBaHus, MpenbsaBIseMble K ocaakaM. Vcronp30BaHHE 3JEKTPOOCAKICHUS
JUIS LIeJied KOHIEHTPUPOBAHMS, ONPENCIICHUsI U pa3fieneHus. BHyTpeHHuil snektponus. JloctonHcTa
Y HEIOCTaTKU METOAA.

Paznen 7.

Xpomarorpaduueckue MeTo Ibl. J{pyrue MeToabl aHainu3a.

7.1 Xpomarorpaduieckne METOIbI.

Teopernueckre OCHOBBI XpOMaTOrpapuuecKux METOI0B

Lenu, 3agaun u o0JacTH MPUMEHEHUsI Xpomarorpaduyeckux METOJOB aHaiM3a. XpoMaTorpaMmma.
[Tapametprl  ynepkuBaHus. DUBNKO-XUMHUYECKHE OCHOBBI  XpOMaTOTrpaHuuecKkoro Imporecca.
Knaccudukanmss meTonoB xpomarorpaduu 1O arperaTHOMy COCTOSHUIO a3, M0 MEXaHU3MY
pasnenenus M cnocoOy odopmieHus mporecca. OCHOBBI — XpOMaTOrpauyeckoro pasieieHHs.
OcHoBHOH 3akoH xpomarorpaduu. B3auMOCBs3b BBIXOJHOW KPHBOWM W H30TEPMBI COpOIMU B
KOJIOHOYHOH  Xpomarorpaduu, aHAJTUTHUECKUH acmekr 93Toil  3aBucumocTtH. Koaddumument
pacupeneneHuss u KodpuiueHt pazaeneHus. OakTopbl, BIMSIOINIME HAa CKOPOCTb JIBUKEHUS
xpomarorpaduyeckoil 30Hbl. Teopuss TeopeTMueckux Tapeiok. Teopermueckass Tapenka. Bwicora
SKBUBAJICHTHON TEOpeTHYEeCKO Tapenku. KuHeTnmdeckas Teopus xpomarorpaduu. YpaBHeHue Ban-
Heemrepa. Kpurepun sddexkruBHOCTH XpomaTorpaduueckoro mporecca. CTeneHb pa3felieHus |
KpuTepuil cenekTuBHOCTU. Kputepuii pazaenenus. Ontumusanus NpoleccoB pa3aeiaeHus BEIIECTB.
lazoxkuakoctHas xpomarorpadus. OOmas xapakTepucTUKa wmeroia. lIpuHIUMUanbHAs CcXema
ra3zoBoro xpomarorpada. VYcTpoiicTBO © Ha3zHadeHHE y3J0B xpomarorpada. TpeOGoBanwus,
MpeIbsBIsEMbIe K HETIOABIKHOM M MOABMXKHOU (a3zaM. J[eTeKTophl, uX KiIaccu(pUKaIus U TpeOOBaHUS
K HUM.

Mertoapl uAeHTUHUKAIMM BEIIECTB B ra3oBoi xpomarorpaduu. JluHeliHsle u norapudpmMuyeckue
WHJEKCBHl  yaepkuBaHus. KoppensanuoHHble ypaBHEHHsA: CBA3b I1APAMETPOB  YAECPKUBAHUS
KOMITOHEHTOB C UX (PU3UKO-XUMUYECKUMH CBOMCTBaMU. KauecTBEHHBIN aHAIH3 TIO JIOTapHU(PMUIESCKUM
nHaekcaMm yaepxkuBaHus Kosawa. Metonbl KOJIMYECTBEHHOI'0 aHajn3a: METOX aOCOJIFOTHOM



rpayupoBKH, METOJ HOPMHUPOBKH, METOJ BHYTpeHHEro cranaapra. [lonmpaBounble Ko3pGUIIUEHTHI K
IUTOIIASIM MUKOB. [IprMepsl MPaKTHYEeCKOT0 UCIOIb30BaHUS I'a30BOM XpoMaTorpaduu.
Kunkoctras xpomarorpadus. Knaccudukamus MeTonoB sKuaKOCTHOU XxpoMatorpaduu. OcobeHHOCTH
BDOXX. IlpunHnmunuanbHas cXeMa KHIKOCTHOTO XpomaTtorpada BBICOKOTO JaBiieHUs. THIbI
nerekTopos B BOXKX.
KunkxoctHo-ancopobunonnas BIXX. HopmanbHo-(a3oBbiii u  oOpamieHo-(a30Bblli  BapHAHTHI:
COpOEHTHI, TIOCHTHI, pasziesieMble BemecTBa. Tumbl B3auMoaeicTBusi B BOXXX: copOeHT-BeecTso,
COpOEHT-IIIOCHT, ANIIOEHT-BenlecTBO. YpaBHeHHe KHokca. DakTop eMKOCTH, ero (PU3NYeCKHil CMBICI.
I'paguentHoe smoupoBanue. BnusiHue 3¢(EeKTHUBHOCTH, CEIEKTUBHOCTH M €MKOCTH KOJIOHKH Ha
paszeneHue aHaIM3HPYEeMBIX BelIecTB. MeTObl HMISHTH(HKAIMK BEIECTB M KOJIUYECTBEHHOTO
anaimm3a B BOXXX. JloctonncTBa un Hemoctatku BOXKX.
Hon-napHas xpomarorpadus, IpuMepbl MPaKTHYECKOro Ucmonb3oBanus BOXX B ananuze.
Pacnipenenurensras OymaxHas xpomatorpadus. OcHOBbI OymaxkHOW xpomarorpaduu. [logsmwkHas u
HEeMOJBIKHAS (a3bl. MUKCOTPONHBIM psii pacTBoputesneil. TpeboBaHust k xpomarorpaduueckont
Oymare. Xpomarorpapuyeckue mapameTpbl. THIIBI XpoMaTorpamMm: OJHOMEpHas, JABYMeEpHas,
Kpyrosasi, anekrpodopernueckasi. Meron obpameHHbIX (a3. 3aBUCHUMOCTh (DOPMBI MATHA OT BUAA
M30TEpPMBbI pachpeneneHus. MeToasl WIACHTH(PUKAIMM BellecTB Ha OyMa)kKHOH Xpomarorpamme.
KonuvectBeHHbI aHan3 B MeToie OymMaxHON xpomarorpaduu. JIoCTOMHCTBA U HETOCTATKH METOAA.
OO6acTh MPUMEHEHHS.
HNonoobmennass xpomatorpadus. CymHocTh MeTofa. TpeOoBaHUs, MpeabsBIsSeMble K pPEaKLUsIM
HOHHOTO oOMeHa. OcoOeHHOCTH HWOHOOOMEHHOH xXpomarorpaduu. HMoHOOOMEHHOE paBHOBECHE.
KoncranTta nonnoro oomena. M3orepMbl HOHHOTO 0OMeHa. 3aBUCUMOCTH (POPMBI U30TEPMbI HOHHOT'O
oOMEeHa OT KOHCTaHThI HWOHHOro oOmeHa. Koadpdunment cenexkruBHOocTH. CHHTETHYECKHE
noHooOMeHHbIe cMoubl. Kiaccugukarus, cuares u cBoiictBa. CopOroHHbIe psiabl. Buasl oOMeHHON
€MKOCTH MOHOOOMEHHHKOB. BBIOOp ONTHMAaNbHBIX YCIOBHII MOHOOOMEHHOTO pa3JieleHUs BEILECTB.
[IpumeHnenne HOHOOOMEHHON XpomarTorpaduu B AHAIMTUYECKOH XHMMHU OpPraHUYECKHX U
HEOPraHMYECKUX COCJAMHEHUN: pa3/elieHhe, OYUCTKA, KOHLEHTpHpoBaHue u T.n. I[IlpumeHeHue
MOHOOOMEHHOM Xpomarorpadguu B TEXHOJOTHYECKHX Tmporeccax. MonHas xpomarorpadus. biok-
cXeMa HOHHOro Xxpomarorpada. Paznensiomuye ¥ KOMIIEHCAIIMOHHBIE KOJIOHKU. JleTeKTOpHI.
IIpuMeHeHNE B aHAIUTUYECKON XUMUHU. AHATUTHYECKUE BOZMOXKHOCTH METOAA.
I'enb-xpomarorpadus. [logswkHas u HemonBwkHas (a3el. OOIIee ypaBHEHHE, OMHUCHIBAIOIICE
npouecc renb-xpomatorpadpun. CopOeHThl. OOImIMIA, BHENMIHWNA W BHYTPEHHUH OOBEMBI KOJOHKH.
[Tapametpsl amtoupoBanus. Beipaskenue kosdduirenTa pacrnpeaeneHuss 1 KOHCTaHThl JOCTYITHOCTH.
Bo3moskHOCTH renb-xpoMaTorpaduu. [IpuMeps! MpakTHYECKOTO UCIOIb30BAHUS.
7.2. ABTOMaTH3aUs M KOMITBIOTEpU3ALIHS aHATTUTUYECKUX OMPEIeIICHUI
ABTOMaTHYECKMM M aBTOMAaTU3MPOBAHHBIN aHANIM3: LEIU M 3aJaud. J(MCKpeTHbIE aBTOMAaTHYECKHE
a”Hanuzaropbl. [lpuHIMI fAelcTBUS, JOCTOMHCTBA M HemocTaTku. [IpoTouHble MeTOABl aHaIu3a.
HenpeppIBHBIN IPOTOYHBIM aHANIM3 M NMPOTOYHO-MH)KEKIIMOHHBIM aHanu3. AHaIu3 MPOMBIIIICHHbIX,
MPUPOIHBIX, OPTAHUYECKUX U OMOJIOTUYECKUX OOBEKTOB.
7.3. Macc-cneKTpoMeTpUUYeCKHe METOIbl. TepMUUYECKHe METOIbI aHATTN3a
Macc-cnekrpomerpuueckue MeToApl. CymHOCTh MeToAa. AHAIW3 OpPraHUYECKUX  BEIIECTB.
DOneMeHTHbIN aHanu3. TepMuueckre MeToIbl aHAINU3A.

4. O0beM y4eOHOI TUCUHHUIIIIHHbI

Bcero 3 cemecTp 6 cemecTp
Bunsl yaeOHoI paboThI B3au. | Bakan. | B3au. | Bakang. | B3au. | Bakan.
el yacax el qJacax el. qJacax

O01mas Tpy10eMKOCTh
AUCHMILINHBI 0 Y4eOHOMY 14 540 7 252 7 252
IUIAHY
Konrakthas pa6ora (KP): 9,3 336 4,9 176 4,4 160
Jlexumu (Jlex) 3,6 128 1,8 64 1,8 64




[Ipaktuueckue 3ausatus (113) 1,8 64 0,9 32 0,9 32

Jlabopartopusie paboTs (JIP) 4 144 2,2 80 1,8 64
CamocrositeabHas padora (CP) 3,7 132 2,1 76 1,6 56
CamMoCTOSITETbHOE U3YUYECHUE
pa3aenoB JUCUUILIAHBI 3.7 132 2,1 76 1.6 26
Bun konrpoJs: . JK3aMeH
1 36 3a4eT C OIeHKOM 1 | 36
Bcero 3 cemecTp 6 cemecTp
Bunpr yue6HOM paboTh B 3au. ACT EHOM B3au. | Bactp. | B3au. | Bactp.
el. P ' el. yacax el. yacax
yacax

Oo01mas Tpy10eMKOCTH
AUCHHUILINHBI 10 y4eOHOMY 14 405 7 189 7 189
TJIAHY
Kounrakthas pa6ora (KP): 9,3 252 4,9 132 4,4 120
Jlexuun (JIek) 3,6 96 1,8 48 1,8 48
[Ipaktuueckue 3austus (113) 1,8 48 0,9 24 0,9 24
Jlaboparopusie pabots (JIP) 4 108 2,2 60 1,8 48
CamocrosiTesibHast padoTa 37 100 21 56.7 1.6 43.2
(CP) ’ ’ ’ ’ s
CaMocTosTenbHOE U3YUYEHNE 3.7 100 21 56.7 16 432
pa3AaesnoB AUCHUTUIAHBI ’ ’ ’ ’ ’
Bun xoHTpoOJIN: . K3aMeH

1 27 3a4eT C OIeHKOM 1 | 27

AHHOTauA padoyeil MPOrpaMMbl JUCHUIJIMHBI
«OpraHuyeckasi XUMHSD)

1 Heap AMCUMIUIMHBI — MPUOOPETCHHE CTYACHTAMH 3HAHWW O CTPOCHHHM OPTraHUYECKHX
COC/IMHEHUI, OCHOBHBIX XMMHUYECKUX CBOMCTBAX Pa3MYHBIX KJIACCOB OPraHUYECKUX COCTUHEHUU U
METOJaX UX MOJIYYCHHsI, KaK MPOMBIIIJICHHBIX, TaK U Ja0OPaTOPHBIX.

2 B pe3yabTaTe M3y4eHHUS IMCUMILIUHBI 00y4AIOMINIACH 10/I2KEeH:

Obnadams cneAyOMUMH KOMIIETCHIIMAMU U WHAUKaTOpaMu ux aoctwkenus: YK-6.1; OIIK-
2.1; OIIK-1.1; OIIK-3.1; OIIK-2.2; YK-8.3

3Hamb — TEOPETHYECKUE OCHOBBI CTPOCHHS M CBOWCTB Pa3JIMUHBIX KJIACCOB OPTaHUYECKUX
COCIMHECHU;

— CImocoOBbl TIONYYEHUST W XHUMHYECKHE CBOWCTBA OCHOBHBIX KJIACCOB OPTaHHUYECKUX
COCIMHECHU;

— OCHOBHBIC MEXaHU3MBI MPOTCKAHUS OPTAHUYECKUX PEaAKIIHA;

Ymems — mpuUMEHSTh TEOpPETHUECKUE 3HAHUS [JIs CHHTE3a OPraHMYECKUX COEIUHEHUI
Pa3IMYHBIX KJIACCOB;

— aHAJIM3UPOBATh U NIPE/ICKA3bIBaTh PEAKIIMOHHBIE CBOMCTBA OPraHUYECKUX COCTMHEHUM;

— COCTaBJISITh CXEMbI CHHTE3a OPTaHUYECKUX COCTMHEHUMN, 3aIaHHOTO CTPOCHHS;

Braoemws — ocHOBaMH HOMEHKJIATYPBI M KJTacCU(DUKAIINN OPTaHUIECKIX COCTUHEHUI;

— OCHOBHBIMH T€OPETHUYECCKUMU TIPEACTABICHUSIMHU B OPTaHUUYECKON XUMUU;

— HaBBIKAMH 00OCHOBAHUS PallMOHAIBHBIX CIOCOOOB MOYUEHHUsI OPTaHUYECKUX BEIIECTB.

3 KpaTkoe coaep:kaHue JUCHUNINHBI



Pasoen 1. Teopus xumuueckozo cmpoeHus, HacblujeHHwle Y2ne8000pP00bl U ANKEHDBL.

1.1. [Ipupona KOBaJICHTHOM CBSI3H.

[Ipupona xoBaneHTHOH cBsizu. @opmynel JIptonca. @opmanbHbIA 3apsa. ATOMHbIE OpOUTATN
(AO). Tumsl nepekpbiBaHus opOuTanei. [IpUHIKUIT MaKCHMAaTbHOTO TEpPEKpPhIBAaHUA. | eopHs
rubpugmzain AO. Teopust OTTalNKMBaHMS AIIEKTPOHHBIX Nap BayieHTHOH obOonouku (OSIIBO) u
dbopma MosieKysl. ATOMHO-OpOUTaIbHBIE MojaeNnd. [loasIpHOCTh KOBaJIGHTHOW CBsI3W. MHAIYKTHBHBII
spdexT 3amectureneld. Jledokanau3oBaHHAs KOBAIGHTHAs CBsI3b, YCJIOBUS  JCIOKATU3AIMH.
Compsixenue, Buabsl comnpspkeHus. [lonatue o kpocc-conpspkeHun. CriocoObl  M300pakeHHS
JIeJI0KaIN30BaHHON KOBaJIEHTHOH cBsi3U. Teopus pezoHaHca. CBEpXCOIPSHKEHHUE.

1.2. Teopust MOJIEKYJIAPHBIX OpOHUTAIICH.

Teopust MonexymsipHeix opbutaneit (MO). OcHoBHble nonoxenus teopun MO JIKAO; n-
[Mpubmmwkenne. Metom MOX. Pacuer »TuneHa. AHamu3 pe3ylbTaToB pacdera dTWiIeHa, 1,3-
Oyramuena, akposenHa. CoOCTBEHHBIE HHEPTUM M cOOCTBeHHBbIE KO3 (uimeHTsl. [ paHnyHbIe
opoutamu: B3MO u HCMO. DnekTpoHHbBIE IUIOTHOCTH, 3apsAabl Ha artoMax. MoJekyspHas
auarpamma. DHepreTudeckas auarpamma M rpaduueckoe nzobpaxenue MO. DkcrnepuMeHTalbHbIE
METOAbl KBAaHTOBOW XuMHUHU. [loTeHIMansl MOHM3AaLMK U DJIEKTPOHHOE CPOJCTBO OPraHUYECKHX
MoJieKys1. @POTOMOHM3AIMS METAHA.

1.3. [ToHsTHE O MEXaHU3ME OPraHUYECKON PEAKIUU.

Knaccudukanus opraHndeckux peakiyii: mo TUIly MpeBpalleHus, 10 THUITY pa3pbiBa CBSA3EH, IO
xapakrepy aktuBanuu. Knaccudukamus pearenton. I[loHATHe 0 MexaHM3ME XMMHUYECKON peakIuu.
OHepreTuyeckas auarpamma. OHeprus axktuBauuu. IlepexomHoe cocTosHME M HMHTEpMEAMAT.
AKTHUBUPOBAaHHBIA KOMIUIEKC. CKOPOCTHIMMUTHpYIOIIAs cTraaus. PaHee W TMO3JHEE MNEPEXOIHbIE
cocrostnus. [loctynar Xsmmonaa. Kuneruka peakiuu. TepMoguHaMuKa peakIuy.

1.4. Kucinotsl 1 OCHOBaHUS B OPraHUYECKON XUMUU.

Kucnotsl 1 ocHoBaHusl B opranndeckoil xumun. Teopust bpéncrena. KonnuecrBenHas oneHka
KUCIOTHOCTH B ocHOBHOCTH. OH-, CH- u NH-Kucnotel. Dnektponnsie 3¢ ¢heKThl, BIUAIOMNAE Ha
KHMCJIOTHOCTh U1 OCHOBHOCTh OPTaHUYECKUX COETMHEHUH.

O6oO0mmeHHass KOHIIEHIUS KHCIOT M OCHOBaHMK JIpromca. KuCITOTHO-OCHOBHBIE pEaKIIMHU
JIpronca. ITpoMexyTOUHBIE COEAMHEHHS M YAaCTULBI OPIraHUYECKUX PEAKLMI: JOHOPHO-AKIIETITOPHbIE
KOMILJIEKChI, HOHHBIE Maphl, KApOOKATHOHBI, KapOAHUOHBI, HOH-PATUKAIIBL.

KonnuectBeHHOE omucaHue 3JIeKTPOHHBIX 3¢ ¢ekToB 3amectutencii. [lonstue o o,p-ananuse.
Peakmmonnas cepus. o-Koncrantel, ux Buabl. YpaBHeHus ['ammera m Tadra. Yu€r crepuueckoro
¢axTopa.

1.5. Crepeonzomepus.

Tumnsl crepeon3omMepoB: KOH(OPMEPBI, FEOMETPUUECKUE U30MEPBI, SHAHTHOMEPHI. OnTHYecKast
n3omepus. XupaibHOCTh. XUpallbHas MOJIEKYJIa. ACUMMETpUYECKUI HeHTp. OnTUYecKas akTUBHOCTb.
DOHaHTHOMEpHI, aHTUNOAbL. Pamemuyeckas cmecb. CrnocoObl MPOCTPAHCTBEHHOTO H300pakeHUs
onTtu4eckux n3omepoB. OTHocuTenbHas U abcomtoTHas KoHpurypauuu. I[Tpoekiun dumepa. D,L-
Homenkmarypa. R,S-Homenkmarypa. [loHsTHE 00 ONTHYECKON aKTUBHOCTH COCAWHEHHHA C IBYMS
aCUMMETPUYECKUMHU IIeHTpamu. [luactepeomepsl, me30-, apumpo- u mpeo-POopMbl.

1.6. AnkaHsl.

IN'omonornueckmii psia. M3zomepus. Homenknarypa. Crioco6sr nonmydenus. [IpocTtpancTBeHHOE
U 3JEeKTpoHHOE cTpoeHue. Kondopmanuu, crnocoObl M300paxeHus, CPaBHUTEIbHAs YCTOWYMBOCTD.
dusznyeckue cBoiicTBa. [loTeHInanbl HOHU3AUMU U 3JEKTPOHHOE CPOJACTBO, 00IIAs XapaKTepUCTHKA
peaKkIMOHHON crocoOHocTU. Peakimu ankaHoB. ['amoreHupoBanume meraHa. MeXaHU3M peEakIUH.
TennoTel OTAEIBHBIX CTAAUN M CYMMapHBIN TerioBoi 3¢ dexT. KuneTtrnka rajoreHupoBaHus METaHa.
OHepreTuyeckas AMarpaMMa peakuuu. OHeprus axtuBauuu. lIlepexomHoe cocrostHue. Peakuun
raJJor€HUPOBAHUS TOMOJIOTOB METaHa: OPUEHTAIMSI, pEaKIIMOHHASI CTIOCOOHOCTh, PETUOCENEKTUBHOCTD.
Psin ycTOMYMBOCTH aNKUIBHBIX pagukainoB. [[pyrue paaukanbHble (LIEMHBbIE M HEUEMHbIE) peaKkuu
ankaHoB. Peaknus KonoBasnoBa, mexanm3m peaknuu. CynbdoxiopupoBanue mo Pumy, MexaHusm
peakuu. [TousTHE 00 MOHHBIX peakHsIX aqkaHoB. FIOH MeTOHMUSL.



1.7. LluknoanaKaHBL.

I'omonoruueckuit pan. M3omepusa. Homenknarypa. Crioco0Obl nmomydenusi. IIpoctpancTBeHHOE
u 2JeKTpoHHOe cTpoeHne. Kondopmamuu. Tunbel HanmpspkeHHR B IUKIax (yrioBoe, TOPCHOHHOE,
TpaHCaHHYJIApHOE). OTHOCHUTENbHAs YCTOMYMBOCTh LMKJIOANKaHOB. (du3Nueckue CBOMCTBA.
[ToreHnuanel HMOHM3ALMM M SJIEKTPOHHOE CPOACTBO, OOIIasg XapaKTepUCTUKA PpPEeaKIUOHHOU
cnocooHocTH.  KoHpopmamuu  muKkiIorekcana. OKBaTOpUalbHble M aKCHAIbHbBIE  CBS3U.
IIpocTpaHcTBEHHas: M30MEpHsI 3aMELCHHBIX LIUKIOreKCaHoB. Peaknuu nukinoankaHoB. OcoGeHHOCTH
peakuuii ManbIX LMKIOB. BakHellne NpeacTaBUTENN: LUKIONPONAH, HUKIONEHTaH, IIUKIOreKCaH,
JCKaJIMHbI, CTEPOU/IBI, aJAMaHTaH.

1.8. AnKeHBI.

['omonorunueckuii psa. M3omepus. Homenknarypa. CriocoOsl osrydyerus. [IpoctpancTBeHHOE
CTPOEHHME U MPOCTPAHCTBEHHAs] U30MEPHUS aJKEHOB. DJIEKTPOHHOE cTpoeHue. PU3ndecKue CBONCTBA.
[ToreHnuanel HMOHM3ALMM M AJIEKTPOHHOE CPOACTBO, OOIIas XapaKTepUCTUKA PpPEeaKIUOHHOU
CIIOCOOHOCTH.

Peakiun ankeHoB. Peakuuu 310€KTpOQUIBHOIO NPUCOEAMHEHUS AJIKEHOB: IPUCOEIUHEHUE
raJIor€HOBOJIOPO/IOB, BOJIbI, TaJION€HOB; MEXAHU3Mbl peakuuid. Peakius oOKCUMeEpKypHpOBaHUS-
JIeMEPKYpPUPOBaHUS, MEXaHU3M peakluu. [ napodopupoBaHye aJKeHOB, MEXaHU3M peakuuu. Biausaue
CTPOCHUS AIKHJIOOpaHa Ha PETHOXMMHIO peakiuu. TpaHchopmanuu ankuiaOOpaHOB B COCAMHEHUS
Apyrux — kjaccoB. OCOOEHHOCTH — IOJIyY€HHUS  CIUPTOB  4epe3  KUCIOTHO-KAaTalIU3HpyeMoe
NPUCOCTUHEHUE BOJBI, OKCUMEpPKYpUPOBaHHE-IEMEPKYPHUpPOBAHWE M THAPOOOpUpOBAaHUE C
MOCTEYIOIUM OKHCICHUEM. PernocenekTUBHOCTh peakUuil 3JIeKTPOQHIBHOTO INPUCOEANHEHMS.
[TpaBuao0 MapKOBHHKOBA U €T0 TEOPETUUECKOE OOBICHEHHE.

CBobosHOpaauKalbHOE TpHCOeANHEHHEe OpoMoBozopoaa (mepekucHblii 3¢dexr Kaparma),
MEXaHM3M peakUuu. Peaknuym paaukanbHOIO 3aMEIIEHUs AJKEHOB, IMPOTEKAOLIUE C COXPaHEHHEM
JIBOMHOW CBSI3U: QJIWJIBHOE TaJIOTEHUPOBAaHME (XJIOpUpoBaHUE 10 JIbBOBY, rajoreHMpOBaHHUE IIO
Bomto-lHurnepy), mexanusmbl peakiuid. O30HOIM3 aJKEHOB C MOCJIEAYIOIIMM BOCCTAHOBJIICHUEM,
3aBHCHUMOCTh CTPOEHHMS NPOAYKTOB O30HOJIM3a OT YCIOBUH BOCCTAaHOBJIEHHS. ONOKCHUAMPOBAHHE
ankeHoB (peakuus IlpunexaeBa). Cun-IUTMAPOKCUIMPOBAHUE AJKEHOB: peakuus Barnepa, peakuus
Kpure, meron Maiinca, peakuus ByzaBopaa); MexaHU3Mbl peakuMi. Axmu-ITATUAPOKCUINPOBAHUE
ankeHoB (peakuusi IIpeBo), MexaHusMm peakuuu. TpaHcopmalus aJKeHOB B allbJCTH/AbI, KETOHBI U

KapOOHOBBIE KUCIOT. OKUCIIEHUE aJIKEHOB B IPUCYTCTBHUH colieil namnaaus (Bakep-nporecc).

['unpodopmunupoBanue QJIKEHOB, MOJIy4eHue CIIUPTOB U aJIbJICTUJI0B.
Kommniekcoobpa3zoBanue o01epUHOB € NEPEeXOAHBIMM MeTaulaMd. ['OMOreHHOE M TeTepOoreHHOe
runpupoBanue. KapOensl u kapoeHoupl. CTpo€HHE CUHIJIETHBIX M TPUILUIETHBIX KapOeHOB. MeTobl
resepauuu kapOeHoB. Peakuuu ankeHOB ¢ KapOeHaMM M UX aHAJOTaMHU, CTEPEOXMMHS Ipolecca.
Peaknus Cummonca-Cmuta. [lonmumepusanust ankeHOB (MOHHAs, paJudKaibHas, KOOPIWHAIIMOHHAS).
Crepeoperynsipaple  MoauMepbl. BakHeinue NpeACcTaBUTENU: OSTWIEH, MPONWIEH, OyTeHHI,
IUKJIOTE€KCEH.

Pasoen 2. Ankanvl, yuknoankamul, ankemvl, aiKumbl U NOJUEHDL.

2.1. AnkuHsIL.

I'omonoruueckuit psan. M3omepusa. Homenknarypa. Crioco0Obl momydenus. IIpoctpancTBeHHOE
U 3JIEKTPOHHOE cTpoeHue. Pusznueckue cBorcTBa. [loTeHIManbl HOHU3alMK U AIEKTPOHHOE CPOJICTBO,
oOmiasi XapakTEepUCTUKAa peakIuoHHON crnocoOHocTH. Peakmmm ankuHoB. CH-KucnotHocTh
TEPMHUHAJIBHBIX QJIKHHOB, TMOJyY€HHE HATPUEBBIX, JUTHEBBIX, MarHUEBBIX, MEIHBIX U CEepeOpPsSHBIX
NPOM3BOJHBIX ~AJKHHOB. AIIETWICHUIBI, CTPOGHHE M CBOWCTBA. Peakuuu 31eKTpoPUILHOTO
MPUCOCANHEHUSI, WX MEXaHU3Mbl M cTepeoxumus. HykineoduibHOoe mNpucOoeIMHEHHE K aJKUHaM,
MexaHu3sM peakuuu. OxuciaeHue ankuHoB. (CTepeoceNeKTUBHOE BOCCTAHOBIEHUE aJIKMHOB:
TeTEPOreHHOE TUAPUPOBAHHE AJKMHOB M BOCCTAaHOBJICHHME IIEJIOYHBIMA METAUIAMH B KUIKOM



aMMuake. Murpaius TpOHHOW CBSI3M B TEPMHUHAIBHOE MOJjoXeHue. Onuromepusanusd. Baxueiimme
MPEACTABUTENH: alleTUIICH.

2.2. AJxagueHpl U IOJUEHEI.

I'omonoruueckuit psn. Knaccudukanums. M3omepus. Homenkinarypa. CrocoObl MOTydeHHUS.
Annensl. [IoHSATHE O CTPOEHMM M CBOMCTBaxX. AJKAIHWEHBI C CONPSIKCHHBIMH JBOMHBIMHM CBSI3SMH.
[TpocTpaHCTBEHHOE U 3IEKTPOHHOE cTpoeHue OyTa-1,3-mueHa. Xapakrepuctuka cszeid. ConpspkeHue.
OueHku sHepruu conpsbkeHud. Puzmyeckue cBoicTBa. [loTeHIMaNbl MOHU3AUUU W DJIEKTPOHHOE
CPOJCTBO, O0IIIast XapaKTEPUCTHKA PEAKIIHOHHOM CITIOCOOHOCTH.

Peaknun  anka-1,3-muenoB. OcoOeHHOCTHM peakuwii mpucoenunenws: 1,2- wu  1,4-
(compsbkeHHoe) mpucoenuHenwe. MexaHuzmbl  peakuuil. [loHsAiTHE O  KHHETUYECKOM H
TEPMOJUHAMUYECKOM KOHTPOJIE peaknii AIeKTPOPIIbHOTO IPUCOEINHEHNUS K ankeHaM. [Ipumenenue
B IPOMBIIUICHHOM cHHTe3e. IloHsATHE O HaTypaJlbHOM M CHUHTETHYECKOM Kaydyykax. Bakuelmue
npenacraBuTenu: Oyra-1,3-n1ueH, HUKIONEHTaIueH, [IUKIOAIKaAUEeHbI, TEPICHBI, TOJTHEHbI, KAPOTHH.

[ToHsTHE © TMEPUIMKINYECKHX  PEaKIUsX, WX OCOOCHHOCTH U  KIAcCU(UKAIIUAL.
Huknonpucoeaunenne. [uknomumepusausa ankeHoB. Peakuum Junbca-Anpaepa. Konuenmus
rpaHUyYHBIX opOutaneil. OOBsACHEHHE OCOOCHHOCTEH MpoTeKaHus peakuun Juibca-Anbaepa ¢
MTO3UIINK KOHIIEMIIMY TPaHUYHBIX opOuTaneii. Micronp3oBanue peakuu Jwibca-Anbaepa A CHHTE3a
OMIIMKJIMYECKUX ¥ TOJUIMKINYECKUX COCOUHEHHH, 5HOo-ipaBuio. [loHsATHE O Terepopeakuuu
Junbca-Anbraepa (XeleTporHble mporecchl). Opmo-XWHOAWMETaHbl KaK peareHThl B PEaKIUsIX
Junbca-Anbaepa: CTHIO0COOBI ux reHepanuu u NpUMEHEHUE B OpraHUYECKOM
cuHTe3e. DneKTponukindeckue peakiuu. [Ipasuno Bynsopaa-Xoddmana. 3aBUCUMOCTb CTEPEOXUMHH
MPOJYKTOB 3JIEKTPOLMKIU3AIMK OT YCIOBUM ocymiecTBieHus npouecca. [lonsrtue o peakuumsax 1,3-
JTUTOJSIPHOTO IIUKJIONPUCOSAMHEHHS: TpuMepbl 1,3-1unonspouiioB, peruoXuMUs U CTEPEOXUMHUS
npoiiecca.

Pa3zoen 3. Apomamuueckue coeounenus.

3.1. ApOMaTu4HOCTb.

OcobeHHOCTH (PU3UYECKUX U XUMHUECKUX CBOUCTB OeH30i71a. COBpEMEHHbIE MPEICTABICHHS O
CTpoeHUH O€H30J1a. APOMAaTUUYECKHI XapakTep OeH30ja. DHEPrus CONpsDKEHUsA. Pacder MOJIeKyIbI
O6enzonma mo wmeromy MOX: paumarpamMma BSHEpreTMYeCKHMX YpoBHeW, sHeprunm MO. Dueprus
JIeJIOKAIM3alluK - SJIEKTPOHOB (dHEprus pe3oHaHca). ['paduueckue mzodpaxkenus n-MO. B3MO u
HCMO 6Genzona.

Kpurepun apomarunanoctu. [IpaBuno Xiokkens. ['padudeckuii MeTo MOCTPOSHUS THArPaMMBI
OHEPreTHYECKUX ypPOBHEW apomaruyeckux coeauHeHuii (metonq @Dpocra). HebeHzoumgHbie
apOMAaTUYECKHE COCOUHEHHUs, HEUTpaJbHbIE MOJIEKYJIBI M HOHBl. AHTHApOMATHUYHOCTH U
HeapoMaTHU4HOCTb. [IoHATHE 0 TOMOAPOMAaTUYHOCTH.

3.2. Coenuuenus OEH30JBHOTO psja.

Wzomepus. Homenknarypa. CnocoObl momydeHusi. [IpocTpaHCTBEHHOE U AJIEKTPOHHOE
ctpoenue. duszmyeckue cBoicTBa. [loTeHIMANbl MOHHW3AIMA W DJIEKTPOHHOE CPOACTBO, OOIIas
XapaKTepUCTHKA PEAKIIMOHHOHN CIIOCOOHOCTH.

Peakuuu snextpodunbHoro 3amenienus. Peakiuu OeH3051a: HUTpPOBaHUE, T'aJOT€HUPOBAHUE,
cynb(upoBaHue, aJIKWIMpPOBaHWE U anuaupoBanue no Ppuzaemo-Kpadrcy. YcnoBus peakuuid.
Cragun o0pa3oBaHUA U CTPOEHHUE 3IEKTPO(PUIBHBIX areHTOB. MSTKHE U KECTKHE SIEKTPO(UIIBI.
Mexanusm peakiun Sg2(Ar). n-Komrekcsl. CTpoeHHE G-KOMIUIEKCOB. DHEpreTHYecKas auarpamma
peakiuu. CKopocThbIUMHUTUpYIOIIas cTanus. Kunernyeckwii wu3oTonmHbldi 3ddext. [lonsrtue o
KMHETUYECKOM M TEPMOJIMHAMUYECKOM KOHTPOJE peakuuil OUMOJIEKYNISIpOro 3JeKTO(UIHLHOIO
3aMeIIEeHUs B apOMaTHUEKOM Psily Ha IpUMeEpe peakiuu cyab(hupoBaHUsL.

Brnusiaue 3amectuTeneld B OCH30JbHOM KOJBIIE Ha HaMpaBlIeHHE M CKOPOCTh PEaKIHi
ANIEKTPO(UIBHOTO 3aMELICHHs: AKTUBHUPYIOUIME W JE3aKTUBUPYIOIIUE Opmo-/napa-opueHTaHThl ,
NI€3aKTUBUPYIOIINE Mema-opueHTaHThl. [loHsTHe 00 wunco-3amMelieHuu, UNCo-OPUEHTAHTHI.
OpueHTupytolee IeHCTBUE 3aMECTUTEIEN KaK OTPaXEHHUE 3SJIEKTPOHHOIO CTPOEHMS G-KOMILIEKCA.



dakTopsl MapIUATBHBIX CKOpocTeil. Jlpyrue ¢akTophl, BIUSIONIME HA COOTHOIICHHUE H30MEPOB.
CornacoBaHHasi ¥ HECOTJIACOBAHHAS! OPHEHTAIIMS IBYX U 00JIee 3aMECTUTENICH.

Karanutnueckoe ruapupoBanve apeHoB. BoccTaHoBieHune apeHoB mno bépuy, MexaHu3Mm
peaKIMK; 3aBUCUMOCTh CTPOCHHSI TPOAYKTa BOCCTAHOBIICHUS OT 3aMECTHUTENS B OCH30JbHOM KOJIBIIE.
Oxucrnenue aakuiadeH3010B. BaxHeilmure npeactaButenu: 6€H30I1, TOIYOJI, KCUIIOJbI, KyMOJ, CTUPOJL.

OOpsicHeHHE peakluuil OMMOJIEKYISPHOTO 3JEKTPOPHUIBHOIO 3aMEIIEHUS] B apOMaTHUYECKOM
psany ¢ mo3uruu Teopun MO. Konmeniusi rpaHudHbIX opOuTtaneid. Peakiiuum KUCIOT W OCHOBaHMA,
JOHOPOB U akuentopoB ¢ no3uiuu teopuu MO. TloHsATHE 0 3apsI0BOM M OpOUTAIBLHOM KOHTpOJIE
OpPraHMYECKUX peakUuil Ha MpUMepe peakluil OMMOJIEKYISIPHOTO MEKTPOPUIHLHOIO apOMaTHIECKOTrO
3amenieHus. [ IpaBuna opueHTanuu B peakusx SEAT B TEpMUHAX KOHIETINH TPAHUYHBIX OpOUTATICH.

Pasoen 4. I'anozcenonpouzeoonvie u Memanioopeanuyeckue coeOuHeHusl.

4.1. 'anoreHONPOU3BOIHBIE

Knaccudpukanus. Homenkmnarypa.

Anxwi- n aumanranoreauapl. M3zomepus. Homenknatypa. CriocoOb! morydeHusl.
[IpocTpaHcTBEHHOE U 3IEKTPOHHOE cTpoeHue. Dusznueckue cBoicTBa. [loTeHIMaNbl HOHU3aWHU U
ANEKTPOHHOE CPOACTBO, OOIIAst XapaKTEPUCTHKA PEAKIIHOHHOM CITOCOOHOCTH.

Peaknyn Hykiaeo(UIEHOTO 3aMENICHUs Y HACBHIIICHHOTO aToMa U dMUMHUHUpOBaHus. [loHsATHE
HYKJIEO(UIHLHOCTH U OCHOBHOCTH peareHTOB. AMOUIEHTHBIE HYKJIEO(UIbHbIE PEareHTHI.

bumonexynspHplii MexaHU3M HyKIeopHIbHOTO 3amemieHus (Sn2). BhusHue OTIEIbHBIX
(akTOpoB Ha PEaKIMOHHYIO CIIOCOOHOCTH TaJIOT€HOMPOM3BOAHBIX: CTPOEHUE CyOCTpaTa, XapakTep
YXOMSIIEeH TPYIIbI, CHUjla HYKICOPMIBHOTO pearenTa, mpupoaa pactBoputelis. CTepeoXuMus peakiuit
Sn2.

MOHOMOJIEKYJISIPHBI ~ MEXaHU3M HYKICO(DHILHOTO 3aMelleHHs. BlusHHe OTAETbHBIX
(akTOpOB Ha PEaKIMOHHYIO CIIOCOOHOCTH TaJOr€HONMPOU3BOJIHBIX: CTPOEHHE CyOCTpaTa, HMpUpoja
HYKJICO(UIBHOTO areHTa u pacTBopuTeist. AlunopuiabHbIi KaTanu3. Crepeoxumus peakuuit Snl.

Bnusinue pactBopuTess Ha HaIllpaBJIeHUE U CKOPOCTh Peakuil HyKJI€o(PHIbHOTO 3aMEIICHHUS.

Peakuuu snumuHupoBanus. P-OnumunupoBanue. Mexanusmbl E1 u E2. BumonexynspHblit
Mexanu3Mm otmiervieans (E2). BausHue otnensHbIX (akTOpoB (CTpyKTypa cyOcTpaTa, NpUpoja
peareHTa M PACTBOPHTENS, TEMIIeparypa) Ha PEAKIMOHHYIO CIOCOOHOCTh TaJIOTCHAIKAHOB.
Crepeoxumust peaknmii E2. Hampapnenuwe peakiuii oTmieruieHus: npaBuia 3aineBa u [odwmana.
®dakTopbl, BAUSAIONINE HA HAMPABICHUE PEAKIMN OTILEIJICHUS: YCTOMUYUBOCTh aJIKeHA M CTEPUUECKHUE
a¢dextrr. [lonarue o HenykieohunbHbix ocHoBaHusx (JABY, JABH, ryamwmwsasr). Konkyperius
peakuuit Sx1 u E1, SN2 u E2.

Bununranorenunpl.  Crnoco6sl  momydeHus.  OCOOEHHOCTH  CBSI3W  YIJICPOJI-TaJIOTEH.
PeakumonHass cmocoOHOCTH B peakUsaX HYKICODUIHHOTO  3aMEUICHHS, JSIMMHHUPOBAHMS,
ANEKTPOPUIBHOTO IPUCOETUHEHUS.

ApoMaTudeckue TamoreHompon3BoaHble. OCOOEHHOCTH CBS3M YIIIEPOJ-TAJOTeH U PEaKIuU
3aMeIICHHs TaJloreHa. MexaHnu3M 3aMeIleHUs] TajJoreHa B aKTUBUPOBAHHBIX rajoreHapeHax (Sn2(Ar)
WM MEXaHWU3M TMpUcCOeAUHEHUs-oTiIerieHus1). [lpaktuueckoe mnpumeHeHue peakuuit Sn2(Ar):
pearent Cenrepa (2,4-1uHUTpOoPTOPOEH30T) B OnpeiesieHn N-KOHIICBOW aMHUHOKCHIIOTHI B TICTITHIAX.
HeakTuBrpoBaHHbIE TajlOreHONPOU3BOJIHBIE aPOMATUYECKUX YTIEBOJAOPOIOB; aPUHOBBIM MEXaHU3M
3aMelIeHHs TajoreHa (MexaHU3M OTIIEIUICHUSA-IPUCOEANHEHUS). DIEKTPOHHOE CTPOEHUE U CIIOCOOBI
TeHepalui apuHOB. BaxHeWlne NpeacTaBUTEeNu: METUICHXIJIOPUI, XJIOpodopM, IUXIIOPITaH,
(GpeoHbl, TEKCaXJIOPIHMKIOTEKCaH, BHHWIXJIOPUI, TedyoH, xjopOeH3on, xmopompen, JI/IT.
DKoNIornYecKue mpoodIeMbl TPUMEHEHHUS TATOT€HOPON3BOAHBIX.

4.2. MetamiopraHu4ecKue COeIMHEHUSI.

Tumnsl CBA3€d B DIIEMEHTOPraHUYECKUX COCIMHEHUSAX. XapaKTEpUCTHUKA CBSI3€W YIIIEpOa-
AJIIEMEHT B 3aBUCUMOCTH OT TIOJIOKEHUs »dJeMeHTa B llepuoanueckoit cucteme 53JIE€MEHTOB.
Mertannoprannueckue  coenuHeHus.  Homenwiatypa.  CrnocoObl  MOMy4eHUS — JUTHH- U
MarHMiopraHndeckux coequneHui. Peakius ['punbspa, mexanusMm. CTpoeHue peakTuBoB [ puHbspa B
KPUCTAJUTMYECKOM COCTOSIHUM U B pactBope, paBHoBecue [llnenka. X peakuuum ¢ coeqMHEHUSIMU,



COIEpKalllMMKM  AKTUBHBIM aTOM BOJOPOAA: KHUCJIOTaMH, CIOMpTaMHM, aMHHaMH. Peakuum c
KapOOHUJIBHBIMU COEIMHEHHUSIMU (JIMOKCHJIOM YIJIepoJa, albJeruaMu, KeTonamu). B3anmoneiicteue
¢ HuTpuiaamu. Peaknusa ['puHbspa ¢ rajgoreHMAaMu pas3iddHbIX 3JIEMEHTOB KaK METOJ IOJIy4EHUs
3JIEMEHTOPraHUYECKUX COCAUHEHUN. [[puMeHeHne TMTUHOPraHnYeCKUX COCJUHEHNUN B OPraHUYECKOM
CHHTE3E.

Kommuiekcsl mepexogHbix MeTayuioB. OOImas XapakTEepUCTHKA IEPEXOIHBIX METANIOB U
muragoB. Ctpoenue. Tumel INpeBpameHUs KOMIUIEKCOB IEPEXOAHBIX MeTauioB. llomAtme o
karanutuueckoM nukie. Peakiuu Cysyku, Xeka, Kymanpsl, Conoramups! n bymBanbna-Xaprsura.
Merare3uc onepuHoB. X ponp B KaTaiau3e MPOMBIIUICHHO BAXKHBIX OPraHMYECKHUX PEaKUHUd MU
ACUMMETPUYECKOM CUHTE3E.

Paszoen 5. Cnupmul, ghenonvl, npocmuie sghupvl u oxcupanvl. Opeanuieckue coeOUHeHUs cepbi.

5.1. CupTsl.

Opnoaromuble  crnupthl. Kiaccudukamuss wu HoMeHknarypa. CrHocoObl  MOJTy4YEHHS.
[IpocTpaHCTBEHHOE M AJIEKTPOHHOE CTpoeHue. BoaopoaHble CBA3M B CHUPTaxX, BIMSHUE Ha
¢usmdyeckne cBoiictBa. IloTeHnuanel HMOHM3AUMM U BJIEKTPOHHOE CPOACTBO; 0OIIas
XapaKTePUCTUKA  PEaKIMOHHOW  crmocoOHocTH. Xumuueckue cBorictBa.  OH-KucnorHoCTb:
o0pa3oBaHNe AJTKOKCHJIOB, UX CTpPOEHHE U CBOWCTBA. OCHOBHOCTh M HYKJICO(PHIBHOCTH CIIMPTOB U
QJIKOKCHUJ-MOHOB: PEAKIUU aJKUJIMPOBAaHUS U aluiIupoBaHuda. Peakuus sTepuHKalii, MeXaHU3M
peakuuu. Ilomyuenne 3pUPOB HEOPTAHMUECKHX KHUCIOT. Peaknuu HyKI€O(QUIHLHOTO 3aMelleHUus
CIIUPTOB: OcCOOeHHOCTH peakiuii Syl w SN2, peaknumoHHas CIIOCOOHOCTh, CTEPEOXUMHUS,
neperpynnupoBkd  Barnepa-MeepBeitHa W MOHSATHE O  HEKIACCHYECKUX  KapOOKAaTHOHAX.
[IceBomoranorenupl: 00pa3oBaHNE ME3WJIATOB, TOUIATOB U TPUQIIATOB U3 CHUPTOB, UX CTPOCHHUE U
UCIOJb30BAaHUE B OPraHUYECKOM CHHTe3e. Peakuum snuMuHupoBaHus. KucioTHo-kaTanusupyemas
JEeruipaTamus: MeKMOJIEKYJIsIpHas JeruapaTaiusi, BHyTPUMOJIEKYJIApHas JEeTUApaTalus; MEXaHU3MBbl,
peaKIMOHHAsl CIIOCOOHOCTh, HampaBieHue otmeruieHus. [IpaBuno 3aiineBa. Karamutuueckas
neruapatanus. Jlermaparanus ¢ HCHOJB30BAaHWEM CHELHAIBHBIX PEAreHTOB: JErujapaTanus Io
bépmxeccy (bypreccy) m mo UyraeBy. Peakuumm cnupToB ¢ ramorenuaamu ¢ochopa u cepsl:
MEXaHU3Mbl M cTepeoxuMus. BzammonelicTBue cnupToB C OKcurajoreHugamu Qocdopa u cepsl.
BnustHue pacTBopuTeNs Ha HampaBlICHHE PEaKUMH CHUPTOB C XJIOPUCTHIM THOHWJIOM, MEXAHU3MBbI
peakuuii. OkucClIeHUuE CHUPTOB. B3anmMopelcTBHE CIHUPTOB C MEPMAHTAaHATOM Kalus M OKCHUIIOM
mapranna (IV). Okwucnenue cnuptoB coeaunenusmu xpoma (VI) — pearent J»koHCa, peareHT
Komnun3za, peareHT Cappera. Okucnenue c HCMOJIb30BaHUE AKTUBUPOBAHHOTO
muMetuwicynbdokenaa: okucnenue no Ceépuy u no Kopu-Kumy. Oxucnenne cnupToB COeIMHEHUSIMH
THUIIEPBAJICHTHOTO Hoxa (okucieHnue peareHtoM Jlecca-Maprtuna). TloHATHE O 3alMTHBIX TPyMIax
CIHPTOB — CHJIMJIOBBIE 3(UPHI COUPTOB W TETPATHAPONUPAHMUIIBHAS 3alIUTa: CHOCOOBI BBEICHUS,
YCTOMYMBOCTh B XOJI€ CHHTE3a U cHocoObl ynaneHus. [lpumeHenue B mpombliinuieHHOCTH. CUPTHI B
OHoIoTHN.

Mmuoroaromubie ciupThl. [mukonu. ['munepun. CiocoOs1 momyuenus. uznueckue u
XUMHUYECKUE CBOKCTBA. [IpakTnueckoe npuMeHeHue.

5.2. ®eHOomBI.

Knaccudukanus wu Homenkiarypa. CmocoObl mnonydeHus. Dusuyueckue CBOWCTBA.
[IpocTpaHCTBEHHOE M 3JEKTPOHHOE cTpoeHue. [loreHnmanbl MOHM3aLMKM U JIEKTPOHHOE CPOJACTBO;
o0mIasi XapakTepUCTHKA PEaKIHOHHON CIMOCOOHOCTH. XHWMHUYECKHE CBOMCTBa. Peakumu THAPOKCH-
rpynmbl.  KucnmotHocts. BimsitHue 3amecturenedi B KOJIbIIE Ha KHUCIOTHOCTh. (OOpa3oBaHue
(EHOKCHIOB, UX CTPOCHHE W CBOMCTBa. Peakiuu alkuIupoBaHUS U aNWIUPOBAHUSA (EHOJIOB,
MEXaHU3M peakuuu. Peakuum apomMaTuyeckoro sjpa: TallOTeHUPOBAaHUE, HUTPOBAHHUE,
cynb(upoBaHUEe, HHUTPO3UpOBaHUE, peakuuss [arrepmana, peakuus [yOena-Xema, peakius
Bunbcmaiiepa-Xaaka. Peakius Konpbe, ee MexaHW3M H BIUSHUE pa3IWYHBIX (AKTOPOB Ha €€
pesynbTar. Peakuus Pelimepa-Tumana. B3aumopeiictBue ¢ popmanbIeruoM, MEXaHu3M pEaKIUH.
I'unpupoBanue u okuciaeHue ¢eHonoB. CrabuibHble (EHOKCHIbHBIE paaukaibl. OeHOoNbHbIE
CTaOMIM3aTOPhl TOJMMEPHBIX MaTepualioB. [leperpynmupoBKHA aUTHIIOBBIX  (TIEPErpyNIUPOBKA



Kunsiizena) u cnoxxssix 3¢upoB (neperpynmnupoBka Opuca) ¢peHosnor. [Ipumenenne B MpOMBIITUICHHOM
OpraHN4eCKOM CHUHTE3€.

5.3. IlpocTeie 3¢pupsr.

Knaccudpukanuss wu Homenknatypa. CnocoObl monydeHus. @Du3udeckwe CBOWCTBA.
[IpocTpaHCcTBEHHOE M DJIEKTPOHHOE CTpOEHHE. XHUMHUYecKue cBoicTBa. OCHOBHOCTB. Peakuun
KHCJIIOTHOTO pacCILICIUICHUs: MEXaHU3Mbl W HampaBieHUEe peakuuil pacuierieHus. OKucieHue
KHCTIOpOIoM Bo3ayxa. [IpMeHeHne B OpraHn4eckoM CHHTE3E.

Huxmuaeckue >¢upsl. KpayH-a¢upsr. KommekcooOpazoBanne ¢ HOHaMH METAJIOB.
[IpuMmeHeHne B aHATUTUYECKOM XUMHUU, OPTaHUYECKOM CHHTE3€ U TEXHOJIOTUH.

5.4. OxcupaHsl.

N3omepus. Homenkiarypa. CriocoOsr nmonydenus. @usznueckue cBoiictBa. [IpocTpancTBeHHOE
U DJIEKTPOHHOE CTPOCHHE JTWICHOKCHAA. XHMHUYECKHE CBOMCTBA. Peakumm ¢ packpbeITHEM
SMOKCHJTHOTO KOJIbI[A MO AEUCTBUEM PA3IMYHBIX HYKJICO(DUIBHBIX peareHTOB. MexXaHU3MBbl peaKkiuil 1
HamnpaBlieHUE PACKPBITHS KOJbIAa. KUCIOTHBIE M OCHOBHBIM KaTaln3 HYKJICO(DUIBHOTO PACKPBITHS
OKCHpaHOBOTO IMKIA. [IpuMeHeHne B MPOMBIIIIIEHHOM OPraHU4eCKOM CHHTE3E.

5.5 Opranuueckue COeJUHEHUS CEPBI.

Knaccudukanust 1 Homenknarypa. Tuonasl u Tnoddupsl. CiocoOsl monydeHus. Ouzndeckue
cBoiicTBa. [IpocTpaHCTBEHHOE W AJIEKTpOHHOE cTpoeHHe. OOImas XapaKTepHCTHKAa PEaKIMOHHOU
CIIOCOOHOCTH. XUMHYECKHE CBOWCTBA. KHCIOTHOCTP M OCHOBHOCTh. HykieopuibHBIM CBOWMCTBA.
Peakunu okucnenusi. Cynbdokcunsl u cynbpoHbsl. [IpuMmeHeHne cynbPOKCHIOB B OpPraHUYECKOM
cuntese. Hykneoduibable cBOMCTBa CynbGOKCHUIOB, UX amOumeHTHbIN xapaktep. CH-KucnorHocTs.
Peaknusa Kopu-YaiikoBckoro.

Paszoen 6. Anvoezuowi u kemonwi. Kapbonogvie kuciomol u ux yHKYUuOHAIbHbLE NPOUZBOOHDILE.

6.1. Anpaeruabl U KETOHEL.

Knaccupukamuss u  HomeHknarypa. CmocoObl  monmyuyeHus. Dusndeckue  CBOMCTBA.
IIpocTpaHCTBEHHOE M BIEKTPOHHOE CTpoeHueE. IloTeHnuansl MOHM3aLMM M BJIEKTPOHHOE CPOJACTBO;
o0I1as XapaKTepuCTUKA PEeaKIMOHHON crocoOHOoCcTH. XuMuueckue cBoicTBa. OCHOBHOCTH. Peakiuun
HYKJICO()UIIBHOTO MIPUCOEMHEHUS: OOLIMI MEXaHU3M, OCHOBHBII M KUCIOTHBIM KaTaJlu3, CTEPEOXUMUS.
Peaknun mnpucoenunenuss O-HyKiIeo(QHIOB: BOJbI, OJHOATOMHBIX M MHOTOaTOMHBIX CIHPTOB,
QJIKOKCHJIOB; MEXaHU3MBbI peakuni. [IoHsATHE 0 3aUTHBIX IPyNnax ajabJAETUAOB U KETOHOB: OKCOJIAHBI,
CIOCOOBI MX CHUHTE3a, YCTOMYMBOCTH B XOJA€ CHHTE3a U crocoOwl yaaieHus. llpucoenunenue S-
HYKJICO(PWIOB: TUAPOCYIb(HUTa HATPUS W THOJOB; MEXaHU3Mbl peakiuil. 1,3-/luTnanel u ux
UCIIOJIb30BaHHE B CHHTE3€ allbJACTH/I0B U KeTOHOB. KoHuenmus o0parieHus moispHOCTH KapOOHUITbHOM
rpynnsl. ITpucoenunenne C-HykiieouaoB HUaHWI-aHUOHA, AJKMHHUI-MOHOB, METAIJIOOPTaHUYECKUX
coearHeHnH, WuaoB (Gocdopa (peakiust Burrura); Mexanusmsl peakiuil. [lomydyenue annumoBbIX U
IpONapruiioBelXx cnupToB. Peaknuu c¢ N-HykieopuiaaMu: aMMHaka, NEPBUYHBIX M BTOPUYHBIX
aMHHOB, TUJPOKCHIIAMUHA, TUJPa3UHOB; MEXaHU3MBI peaxkuuii. Peakuun C
rajoreHonykiaeopuaamMmu. OTHOCUTENbHAs PEaKIMOHHAs CIIOCOOHOCTD AJIbJETHI0B U KETOHOB.

CH-KucnotHocTh M KeTO-€HOJbHAs TayroMepus. Enomumzanmsa. Peaknum ¢ yudactuem o-
BOJIOPOJHBIX aTOMOB. Peakuuu o-TaJOreHupoBaHUs, HW30TOMHOTO OOMEHa W paleMH3aluy;
MEXAaHU3MbI PEAKIUi, KUCIOTHBIA U OCHOBHBIA KaTaJIM3 3TUX peakiuid. EHOIST-UOHBI, UX CTPOCHUE U
CrocoObl reHepupoBaHus. [IBOWCTBEHHAS peaKIIMOHHAs CIIOCOOHOCTh EHOMAT-HOHOB. AJIKUIMPOBAHUE
U alWUINPOBAHHUE EHOJIAT-MOHOB, MEXAHU3MBI PEaKIHH. AJBIOJIBHOEC MPUCOCAMHEHUE M KPOTOHOBAS
KOHJICHCAIUs: MEXAHM3MBbl PEaKLUUW, KUCIBIA M OCHOBHBIM Karamu3. llepekpecTtHas anbaosibHas
KOHJIEHCAllUsl, €€ OCOOCHHOCTM M HemocTaTku. HampaBrneHHas anpJoiHas KOHJGHCALUs C
UCIOJb30BAaHUEM JINTUEBBIX M KPEMHMEBBIX CHOJATOB. llepekpecTHas anbaosbHas KOHJEHCALMs
apOMAaTHYECKUX albAECTMI0B WM (QopManbleruaa ¢ anu(aTHUecKUMH albJEeTrHIaMH U KETOHAMHU
(xonpencauusa Kunsizena-IlImuara). Peakumst Ilepkuna, ee MexaHu3M. AMHHOMETHIMPOBAHUE
aJBJIETUIOB U KETOHOB (peakuuss MaHHMXa), ee MeXaHu3M. Peakuus anbIeruzioB U KETOHOB C -
raJoreHo3aMeIeHHBIMU CI0XHBIMU 3upamu (peakius Pepopmarckoro).



Peaknun oxucneHus: okuciaeHue peaktuBoM JlkoHca, peaktuBoM TosieHca, COEUHEHUSIMU
Mapradna (VII). Oxucnenue o-METUJIEHOBBIX TPYNI adbJErMJIOB M KETOHOB JMOKCHIOM CEJIeHA.
Peaknusa baiiepa-Bumnurepa, ee MexaHu3M, BIMSHUE CTPOCHHS CyOCTpaTa Ha Pe3ysbTaT PEaKIIUH.
Peakuus Kannunuapo, ee mexanusM. Ilepexpectnas peaxuus Kannununapo. BoccraHoBienue
aTbJIETHJAOB W KETOHOB C TMOMOIIbI0 KomiiekcHbIX ruapuaoB (NaBHs, LiBHa, LiAlH4),
0COOCHHOCTH TpoIecca, KOHTPOIb XEMOCEIEKTUBHOCTH BOCCTAHOBICHUSI B PUCYTCTBUU JAPYTUX
byHKIMOHANBHBIX Tpymn. CTepeoXxuMusi BOCCTAHOBIEHUS KapOOHUIBHOW TPYIIbl B XUPAIbHBIX
cybctparax: mpaBmio Kpama. BoccranoBieHue KapOOHHIIBHBIX COEJUHEHUN JO alKaHOB
(BocctanoBnenue o Knemmenceny u no Kmxkuepy-Bonbdy).

Peaknum apomaTHuecKuX albJeruioB U KETOHOB C Y4YaCTHEM apoOMaTHYECKOro sjpa.
[IpuMeHeHne B IPOMBIIIIIEHHOM OPTaHUYECKOM CUHTE3E.

6.2. KapOoHOBBIE KUCIIOTHI U UX (DYHKIIMOHAJIbHBIE TIPOU3BOTHBIC.

OnHOOCHOBHBIE KapOOHOBBIE KHCIOTHL. Kiaccupukanmms wu HomeHKiarypa. CrocoOsl
nonydeHus. [IpocTpaHCTBEHHOE W DJJIEKTPOHHOE CTpoeHHE. BoaopoaHbIe CBS3M B KapOOHOBBIX
Kuciotax. duznyeckre cBoicTBa. Xumuueckue cBoictBa. OH-KuCI0THOCTh. 3aBUCUMOCTh MEXIY
CTPOCHMEM U KHUCIOTHOCTBIO. Opmo-3ddekr. OCHOBHOCTh KapOOHOBBIX KHUCIOT. Peakuus
sTepuuKanuy, ee MexaHu3M. B3anmoseiicTBie ¢ aMMHaKkoM, MEPBUYHBIMUA U BTOPUYHBIMU aMUHAMH,
MexaHu3sM  peakuuil. lloHdATHe 0  KOHAEGHCHUpYMOIIMX  peareHTax Ha npumepe N, N™-
TUIHUKIOTeKCUIIKapOoIMuMuUa, MeXaHu3M mpotecca. O0pa3oBaHue TaJOreHaHTUIPUIOB, MEXaHU3MbI
peakiuii. Peakiimu kapOOHOBBIX KHCIIOT C YYaCTHEM Ol-yTJIEPOJHBIX aTOMOB: O-TaJIOTEHUPOBAHUE IO
I'emmro-Ponbrapy-3eIMHCKOMY, MEXaHU3M peaKkuum. Boccranonienue. Peakuyn
IeKapOOKCHIIMPOBAHUS: 3JICKTPOIU3 cosieil kKapOOHOBBIX KuciIOT 1o Konbsbe, nexkapOoKcHIupoBaHue
no J{roma u no bopoanny-XyHCAUKKEPY, MEXaHU3M PEAKIIUH.

OYHKIIMOHAILHBIE TPOU3BOIHBIC, KAPOOHOBBIX KUCIIOT: TAIOTC€HAHTHIPHIBI (AI[UIITAIOTSHU/IBI ),
aHTUIPUIBI, CIOKHBIE APUPBI, aMUAbI, HUTPpUIIbl. OCOOEHHOCTH MPOCTPAHCTBEHHOTO U 3JIEKTPOHHOTO
cTpoeHus. KHCITOTHBIE W OCHOBHBI KaTadu3 B XUMHH (DYHKIIMOHAIBHBIX TMPOU3BOIHBIX
KapOOHOBBIX KUCIOT. [ToHsATHE O HYKICOPUIHLHOM KaTause.

lamorenanruapuasl. CrocoObl monydeHus. BiammopeiictBue ¢ BaxkHedmmMu N- u O-
HyKJIeouiamu (Bosa, CIUPTHI, aMMHUAK, AMUHBI, TUJPA3UH, METAINIOOPTAaHUYECKUE COCAMHEHUS —
Meron [mnmana s cuHTe3a  KapOOHUIBHBIX  COCQWHEHMI), MEXaHHM3MBl  PEaKIUu.
BoccranoBnenue n0 anpaeruaoB mno Po3zeHMmyHay-3aiilieBy W OpU MOMOIIA KOMILJIEKCHBIX
ruapuioB. Bzaumozeiicteue ¢ AuazoMeTaHoM (peakuust ApHaTa-OHcTepTa), MEXaHU3M PEAKLIUH.

Crnoxubie 3¢upsl. CriocoOsl nonydeHus. ['uaponus cioxHbIX 3(UPOB B YCIOBUSIX KHUCIOTO U
OCHOBHOI'O  KaTajln3a,  MEXaHM3Mbl  TPOLECCOB.  AMMOHOJHM3,  MEXaHU3M  pPEaKIUU.
[lepesrepudukanus, MexaHu3M peakuuu. Peakuum ¢ MeTangoOpraHUYECKUMHU COEIMHEHUSIMHU,
BOCCTAHOBJICHHE JI0 COHPTOB U anpaerunoB. CnoxHodpupHas koHAeHcauus Kisiizena, ee
MmexanusM. Ilepekpectnas konaeHcanusa Knsiizena. BHyrpumonexkynsapHas KOHIEHCAIUS CIOXKHBIX
3¢upoB nUKapOOHOBBIX KHUCIOT (KoHneHcamus Jukmana). KoHaeHcamusi CIOXKHBIX 3(GUPOB C
KapOOHUJIbHBIMU CO€IUHEHUSIMU. AIIUIOMHOBAs KOHACHCAIUS.

AHTUnpuasl kapOoHOBBIX KUCIOT. CrocoObl monydeHws. Peaknuu aHTUAPUIOB KHUCIOT.
Keren, nonyyenue u cBoiicTaa.

Hutpunel. Crniocobbr mosydeHusi. Kucnblii ¥ MIENOYHOW THAPOIN3 HUTPHIOB, MEXaHU3M
npoueccoB. BoccTaHOBIIEHHE KOMIUIEKCHBIMU THUAPHIAMHA METAUIOB J0 AMUHOB M aJbJECTHUJIOB.
B3aumopeiictBue ¢ MarHuii- U JUTUHOPraHMYECKHUMH COEOUHEHUSIMU. KHUCIOTHO-KaTanu3upyeMoe
B3aMMOJIeCTBHE HUTPUJIOB cO criupTamu (peakuus [TunHepa). Peakiyss HUTPUIIOB ¢ HEHACHIILIEHHBIMU
coequHeHUsIMU (peakius Putrepa).

Awmunpl. CriocoOsl monrydeHusi. ['uaponus, MexaHu3M peakiiud. BoccTaHoBIIeHHWE 1O aMUHOB.
Herunparanus amunos. [leperpynmuposku ['opmana u Kyprmyca, MexaHH3MBbI peaKIvid.

Bricime sxkupHbIe KHCIOTBL. CriocoObl moiydeHus. DPU3nyYecKne M XUMUYECKHE CBOMCTBA.
OyHKIMOHATbHBIE MPOU3BOJHBIE BBICHIUX JKUPHBIX KHUCIOT. BhICIME XKUpPHBIE KHUCIOTHI B
ouwonoruu. Ilpocteie numuabl: Xkupbl U Macia. Bocku. Cnoxknble numuabl. [IpocrariaHauHel,
0COOCHHOCTU MOJIEKYIISIPHON CTPYKTYPHI.



MHOroocHOBHbIE KapOOHOBBIE KUCIOTHL. JIMKapOOHOBBIE KUCIOTHI )KHPHOTO 1 apOMaTHYECKOTO
psna. Homenkmarypa. CrnocoObsl mnomydeHus. Pusnueckue M xumuueckue cpoictBa. OH-
Kucnornocts. OOpa3zoBanue (yHKIHMOHAJIBHBIX MPOU3BOAHBIX. Peakuuu, npoTekaromue MOpu
HarpeBaHud. [{MKIMYeCKUue aHTUAPUIIBL: TTOTYYeHUE, CBOICTBA. [I[puMeHeHne TMKapOOHOBBIX KUCIIOT B
IIPOMBIIUIEHHOM OPraHUYECKOM CHUHTE3E.

1,3-lukapOoHUIIbHBIE COCTUHEHUS (MATOHOBBINA (Hp, alleTOYKCYCHBIN 3(pUp U €ro aHajorx),
uxX crnocoObl mosydeHus, crtpoenune, CH-kucnotHocth. EHOMATEI 3¢UPOB: CTpOCHHE, peaKIuu
AIKWIIMPOBAHUS, AaIlMIIMPOBAHUS, THIPONH3a, JeKapOOKcUIMpoBaHHs. KHCIOTHOE U KETOHHOE
pacmieruieHde  arneToykcycHoro 3¢upa. CuHTE3bl KapOOHOBBIX KHCIOT W3 MAaJOHOBOTO 3dwupa.
[TomydyeHue KHCIOT W KETOHOB M3 aleTOyKcycHoro sdwupa. 1,3-/lukapOoHUIIBHBIE COCIMHEHHS B
peakimun Muxasnsa. Peaknun xonaeHcanmu 1,3-1MKapOOHMIBHBIX COCAMHEHHM C aibIeruiaMu
(peaxuus Kuésenarens).

6.3. o,B-Henaceimenasie KapOOHUIBHBIE COSAMHEHUS.

o,B-Henaceiennple  kapOOHWIBHBIE coequHeHUs. CrnocoObl monmyueHus. Dusndeckue
cBoiicTBa. [IpocTpaHCTBEHHOE W JJIEKTPOHHOE CTpOCHHE. XHMMHYECKHe cBoicTBa. HykneoduibHoe
MIPUCOEINHEHUE K 0,3-HECHACHIIICHHbIE KapOOHWIBHBIM COCTUHEHUSAM: |,2-mpucoequHeHue (mpsmoe
npucoenHeHne) u 1,4-npucoennHeHne (CONMpsHKEHHOE MpUCOoeuHEeHre, peakus Muxass). JloHopsl
U akuenTopel Muxadns. DakTopbl, BIUSIONIME HAa THUN TMPUCOCTUHEHHE: CTpPOEHUE cyOcTpara,
CTpoeHue peareHrta. lIpucoenuHeHne MeETaUNIOOPTraHMYECKHX COEAMHEHUM: peakTUBOB [ 'puHbspa,
JUTUAOPraHUYECKUX  COCAMHEHUM M JIMTHWIUAIKUAIKYyIpaToB. [IpamMoe u©  compspKeHHOE
MPUCOEANHEHNE 1IMaHUI-aHUOHA, KOHTPOJIb YCIIOBUHM Mpollecca JJis BbIOOpa THIMA MPUCOETUHEHUS.
[Tpucoenunenne O-, N- u S-HykineogusnoB. 3HaueHUue peakuuu Muxasnis B OPraHHYEeCKOM CHHTE3E.
Enamunnsiii Meton Crtopka. AHHenupoBaHue 1o PoOOMHCOHY, MOHATHE O KacKagHBIX (IOMHHO)
nporeccax.

Paszoen 7. A3omcodepocawue coeounenus u cemepoyuriuieckue coeOuHeHus.

7.1. Hurpocoenuuenusl.

Knaccudukanus u Homenknarypa. CrnocoOsl moxydeHusi. [IpocTpaHCTBEHHOE U 3JIEKTPOHHOE
ctpoenue. IloTeHnuansl HMOHM3AaLMM W BJIEKTPOHHOE CPOJCTBO; 0O0mIas XapaKTepUCTHUKa
peakuMOHHOW crocoOHOCTH. XHMMHUYEcKHe CcBoWcTBa. Tayromepuss MEpBHYHBIX U BTOPHYHBIX
anupaTuiecKux HUTpocoeauHeHUH. [I[puunHbl MOJBUKHOCTH aTOMa BOJAOPOJA MPH 0O-yTIEPOAHOM
atome. CH-KuCTOTHOCTH TEpPBUYHBIX U BTOPUYHBIX HUTPOAIKAHOB U KUPHO-aPOMATUUYECKUX
HUTpocoeauHeHu. Peakuun co menouyamu. CTpoeHue cotieil. B3auMoaelcTBue HUTPOHAT-UOHOB C
KapOOHWIBHBIMH COCIMHEHUSIMU (peakiuss AHpU). ApoMaTHYeCKUEe HUTPOCOeIUHEHUs. Peakiuu
BOCCTAHOBJICHMSI HUTPOAPEHOB B KHUCJIOM M MHIeJ04YHOU cpenax. lIpomexyTouHble NpPOTYKTHI
BOCCTAaHOBJICHHUSI HUTPOTPYNIBI (HUTPO3OCOCIUHEHUS, aApPWITHAPOKCUIAMUHBI, a30KCH-, a30- U
rufpaszocoequuenus). bensuaumHoBas  meperpynnupoBka. CeJeKTUBHOE  BOCCTAaHOBJICHHUE
HUTPOTPYINBl B  AUHUTpoapeHax. IIpumeHeHue B  MNPOMBIIUIEHHOCTH;  TOKCHUYHOCTh
HUTPOCOETUHEHMUIA.

7.2. AMuHBIL.

Knaccudukamuss u  HOMeHkiarypa. CrmocoObl  monydeHus. @DuU3WYECKHe CBOWMCTBA.
IIpocTpaHCTBEHHOE U 3JIEKTPOHHOE CTpoeHue. IloTeHnanel HOHNU3aLUU U 3JIEKTPOHHOE CPOJICTBO;
oOmmass XapakTepUCTHKa PEaKIMOHHOW CHOCOOHOCTH. XHUMHYEeCKHe cBoiicTBa. CTpoeHue u
OCHOBHOCTb. Peakiiuu ¢ KuciaoTaMu, CTPOEHHUE COJIel, MX HOMEHKJIaTypa U CBOMCTBA. AJIKWJINPOBaHUE
U alWJIMpPOBAHME; MEXAHU3Mbl 3TUX peakuui. YeTBepTHUYHbIE aMMOHUEBBIE COJM W OCHOBAHUS:
MOJIy4eHHE, CTPOCHHE, CBOMCTBA; pACUIEIUICHUE YETBEPTUUYHBIX AMMOHUEBBIX OCHOBAHUM, HAIIPABIICHUE
peaknuid. [IpaBmio I'odpmana. EHaMHUHBL: aTKUIMpOBaHUE €HAMUHOB, COIPSIKEHHOE MPHCOCTUHECHUE
€HAMHHOB K O,[3-HEHACHIIIEHHBIM KapOOHWIBHBIM COeNMHECHUAM. VneHTuduKanus u pasieicHue
MEPBUYHBIX, BTOPUYHBIX M TPETUYHBIX aMHHOB C TOMOIIbI0 OeH30JCynbdoxiaopuaa (mpoda
XwuncOepra). Peaknuu aMUHOB ¢ a30TUCTOM KUCIOTON. OCOOCHHOCTH peaKkuil AIEKTPOPUILHOTO
3aMelIeHUs]  BapOMAaTUYECKUX  aMHUHaxX  (HUTpOBaHUE, TaJOreHUpOBaHUE,  CYyIb(UpOBaHUE,
dbopmunupoBanue). IloHATHE O B3aNUTHBIX TpYINNax AaMHHOB: alleTWIbHAs 3alllyTa, 3aluTa



MIPOU3BOJHBIMU yTOJIbHON KUCIOTH (Boc- m Fmoc-) — ycTaHOBKa 3alliuThl, YCTOWYMBOCTH BO BpEMS
CHHTE3a U CIOCOOBI yaneHus. AIMIMPOBaHNE aMUHOB 110 OEH30JIbHOMY KOJIbILy. OKHCIIEHHE aMUHOB.
N-oxkcunbpl aMuUHOB, pacuierienne N-okcugoB 1o  Koyny. [lpumeHeHne B MPOMBIIUIEHHOM
OpPTraHMYECKOM CHHTE3€¢. AMHHBI B OMOJIOTHH.

7.3 A30- ¥ TMa30COETUHEHHUS.

[lonydyenne nua3ocoeIMHEHUI peakuell AMa30TUPOBAHUS: YCIOBUS MPOBEICHUS PEAKLIUU U
MEXaHW3M, IPUPOJA HUTPO3ZHUPYIOIIETO pEAreHTa; pas3iudyus B YCTOWYMBOCTH HACBIIICHHBIX H
apOMaTHYECKUX JMA30COoeNUHEHUN. Pusndeckue cBOMCTBA. [IpoCTpaHCTBEHHOE M ANEKTPOHHOE
CTPOCHHME AapOMAaTHUYECKUX JAHA30COCAMHEHUHM B 3aBUCUMOCTH OT pH cpenpl, TayromepHbie
[peBpaleHusl. XUMUYECKUE CBOMCTBA. Peaknuuy, npoTekarolue ¢ BBIACICHHEM a30Ta: 3aMEILEeHUE
JTUA30HUEBOW TPyNmbl Ha THAPOKCH-, aTKOKCHUTpymmy, ¢GTop, HWoa. Peakumm pagukanbHOTO
3aMeIleHHs] JMA30rpymmbl Ha XJOp, OpoM, LMAHOTPYIIy, HUTPOIrpyIIy, Boaopox, Peaxiuw,
mpoTeKarole 0e3 BbIIeIeHHUs a30Ta: BOCCTAHOBJIEHUE A0 apHITHIpa3uHOB. A3ocoueTanue. A3o- u
JNA30COCTABIISIIONINE, YCIOBUS COYETaHUsS C amMHMHamMu U ¢eHonamu. [loidyyeHue u mpUMEHEHHeE
a30COEIMHEHUH, a30KpacuTenu. JlnazomeTaH, NOJIYy4YEHHE U PEAKIUH C KUCIIOTAMH M KETOHAMH.

7.4 I'eTepOLMKINYECKHE COCTUHEHUS.

Knaccudukanms.  'ereponuknmueckue — apoMartuueckue — coeauHeHus.  OCOOEHHOCTH
MOJICKYJISIPHOM CTPYKTYpHI. IITHUIEHHBIE TeTepOLUKINYECKHUEe COeAUHEHMS: PypaH, MUPPOII, THO(EH.
Homenkmarypa. CmocoObl  mosydeHusi.  [IpocTpaHCTBEHHO€ M DJIEKTPOHHOE  CTPOCHHE.
ApomatnyHOcTh. OCOOEHHOCTM  peakuui  AIEKTPOPMIBHOrO  3aMeuieHus.  AnuaopoOHOCTb.
[Ipumenenne MoaUGUUIUPOBAHHBIX HSIEKTPO(GUIBHBIX peareHToB. PeaknnoHHas CIOCOOHOCTh H
opuenranus. Opouranbuelii KoHTposb. NH- Kucnornocts nuppona. Baxkneiimume peakuun nupposar-
aHuoHa. [IMppoJBHBIA UK - CTPYKTYPHBIH (parMeHT MNPUPOAHBIX U OHUOJOTMYECKH aKTHUBHBIX
coequHeHuil. lllecTuuneHHble U NOMUAIEPHbIE TE€TEPOLUKINYECKUE COEIUHEHNS: TUPUIUH, XUHOJINH,
akpuauH. [lupunuH. DJIeKTpOHHOE CTpOeHHE U apoMaTHYHOCTh. OCHOBHOCTh U HYKJIEO(UIBHOCTb.
Peakium  35eKTpOMIBHOTO W HYKJICO(DUIBHOTO 3aMEUICHUS: PpEeaKIUOHHAs CHOCOOHOCTh U
opueHtanus. IlupuauH-N-OKCHA, €ro CTpOEHUE, CIMOCOObI TOJYYCHHS W XUMHUYECKUHA CBOWMCTBA.
Tayromepus 2- u 4-ruipoKCu U aMUHONUPUAUHOB. COEIUHEHHUS C HECKOJBKMMH I'€T€poaToMaMH B
LUKJIE: JAUA30JIbl, OKCA30Jibl, JUa3WHbl U TpuasuHbL. OOIas XapaKTepUCTHKAa XUMHUYECKHX CBOMCTB.
['eTeponmkiInyeckre COCAMHEHUS B OMOJIOTHH.

Paszoen 8. JlabopamopHwiii npakmuxym.

be3omnacHsie mpremsl U npaBuiia padboTkl B 1a00paTopun OpraHMuecKOl XUMHUU.

Xpomarorpadus. Bunger xpomarorpaduu. Ilpumenenne TCX s uaeHTHUKATUH
OpraHWYECKUX COCAMHEHUH. AJCOpOEHTHI M AMOeHTHI, ucmnoiab3yeMble B TCX. BriGop smroeHTa.
Oo6napy:xenue Bemiects. Koadduument ynepxuBanusi.

OO6mme meTonbl paboThl B JlabopaTopuu opraHudeckoil xumwuu. Ilocyma, Hambonee dacto
npuMeHsiemas B ntaboparopuu. Harpesanue. Oxnaxxaenue. [lepemernBanue.

Meroapl OUYMCTKM  TBEpHbIX BemecTB. Bosronka (cyomumanus). Ilepeocaxaenue.
[Tepexpucramnuzamus. OnpeneneHue TeMIepaTypbl IUIAaBIEHUS. METOJ «CMEIIaHHOW TpPoObI»,
JIEIIpecCcusl TEMITEpaTyphl TUIABJICHMUS.

MeTtoapl OYMCTKH JKUAKHX BemiecTB. [Ipoctas u ¢pakunonHas neperonka. lleperonka mpu
aTMoc(hepHOM U OHWKEHHOM JIaBJICHUU.

MeTonpl BBIIENEHHMS] OpPraHMYECKHUX BELIECTB U3 PEAKLIMOHHOW CMECH. OKCTPAKIIMS.
[Teperonka ¢ BoAsSHBIM MapoM. OTroHKa pacTBOPHUTEIIS.

MeToab! crieKTpaabHON UIEHTH(PHUKALIUN OPTaHUUECKUX COCTMHEHUH.

Cunre3bl opranmyeckux BemiecTB. OOiue mnpaBuia MOATOTOBKA M IPOBEIEHUS CHHTE3A.
3amaua M CYIIHOCTh 3KCIEpUMEHTa. TeopeTuyeckrue OCHOBBI IMpolecca. BrIOOp yCIIOBHIl peakiui.
Pacuer cunre3a. Texnuka Oe3omacHoctu. [Ipubop mis mpoBenenus cuHTe3a. [IpoBeneHue ombiTa.
KoHnTposb 3a xo10M peakuuu. Beinenenue, ouncTka u aHaau3 MpoayKTa.

4 O0beM y4eOHO JUCHMIIIIHMHBI.



Bcero

Cemectp

N 3 cemecTp 4 cemectp
Bun yuebHo# paboThl o Axar . AKan . AKaL
9. . 4. q.
OO01mas TpyA0€MKOCTh JUCIUTIIINHBI 16 576 6 216 10 360
KonTakTHasi paboTa — ayiuTOpHBIE 9,78 352 311 | 112 6,67 240
3aHATHS:
Jlexum 2,66 96 1,33 48 1,33 48
[Tpaktuueckue 3ansatus (I113) 3,56 128 1,78 64 1,78 64
JlaGopatopusbie padotsl (JIP) 3,56 128 - - 3,56 128
CamocTosiTesibHasi padoTa 4,22 152 1,89 68 2,33 84
KoHnrakTHas camocrositensHas pabora - - -
CaMOCTOSITETbHOE U3YUYEHHUE PA3/ICIIOB 422 152 1,89 68 2,33 84
JUCHUTITUHBI
Buabl KOHTpOJIA:
JK3aMeH 2 72 1 36 1 36
KonraktHas pabota — mpomexkyTodHas 0.8 0.4 0.4
arrecranus 2 1 1
[ToaroroBka K 3K3aMeHY. 71.2 35.6 35.6
By MTOroBOro KOHTpOJIsi: IK3aMeH IK3aMeH
Beero Cemectp
Bt yueGHOi paboTs! 3 cemecTp 4 cemecTp
3E Actp. 3F Actp. 3F Act
9. 9. p. u.
OO61ast TpPyA0EMKOCTh TUCIUTUTHHBI 16 432 6 162 10 270
KonTakTHasi pabora — ayIMTOPHBbIE 9,78 264 3,11 84 6,67 | 180
3aHATHS:
Jlexuun 2,66 72 1,33 36 1,33 36
[Ipaktuueckue 3austus (113) 3,56 96 1,78 48 1,78 48
Jlabopartopusie pabots (JIP) 3,56 96 - - 3,56 | 128
CamocTosiTesqbHasi padora 4,22 114 1,89 51 2,33 63
KonTakTHas camocrositenbHas paboTa - - -
CamocTosTETbHOE U3YUECHUE Pa3JIeNIOB 422 114 1,89 57 2,33 63
JUCHUTUTUHBI
Buabl KOHTpOJISA:
JK3aMeH 2 54 1 27 1 27
KonTaktHas paboTa — mpomexkyToO4Hast 0.6 0.3 03
arTecTaius 2 1 1
IToaroroBka K SK3aMeHy. 534 26.7 26.7
Buja nTOroBoro KOHTpoJIs: IK3aMeH IK3aMeH

AHHOTaUUs padoyeil NPOrpaMmMbl JUCUUILIIMHBI

«Pusndeckas XUMHD)

1. Heﬂb AUCHUIIVIMHBI — PaCKpbBITb CMbBICII OCHOBHBIX 3aKOHOB, YIIPaBIAIOHNIUMX XOIOM
XUMHYCCKOTI'O IIporecca, moka3aTtb obOnacTu IMPHUIIOKCHUSA 3TUX 3aKOHOB U HAYYHUTH CTYACHTA I'PaMOTHO
IMPUMCEHATH UX IIPU PCIICHUN KOHKPETHBIX TCOPETUYCCKUX U IMPAKTHUYCCKUX 3aaad, IMTOHATH OCHOBHBIC
KHHCTHUYCCKUC 3aKOHOMCPHOCTH MNPOTCKAaHHUA XUMHUYCCKUX IMPOLCCCOB W POJIb KaTaliu3a I

XUMHUYECKON TEXHOIOTHHU.




2. B pe3yabrare u3ydyeHUs TUCHUILUIHHBI 00YyYAIOIIUICA T0JIKEH:
Obnadame cnenyrOIIMMHA KOMIIETCHIIUSAMHA W HHIUKAaTOpaMu ux goctuxenus: YK-6.1, YK-8.2,

VK-8.3, OIIK-1.1, OIIK-2.1, OIIK-2.3, OIIK-3.1.

3uams:
OCHOBHBIE 3aKOHBI (PU3NYECKOM XMMMHU, B3aUMOCBS3b QU3NYECKUX U XUMHUECKUX XaAPAKTEPUCTUK
npoiiecca;
IyTH ONpEAENCHUs BAXKHEHIIMX XapaKTepUCTUK XUMHMUYECKOIO paBHOBECUS (KOHCTaHTHI
paBHOBECHsI, PABHOBECHOTO BBIXOJa MPOAYKTA, CTEMEHHM MNPEBPALCHUS HCXOAHBIX BEILECTB) U
BIIMSIHUS PA3UYHBIX (PAKTOPOB HAa CMEIEHNE XMMHYECKOTO PABHOBECHS;
TEPMOJMHAMHUYECKOE ONHMCAHHUE CBOMCTB MJICAIBbHBIX M HEHJICAIbHBIX PACTBOPOB, MOAXOIBI K
HaXO0XKJICHUIO MapLUAIbHBIX MOJISPHBIX BEIMYUH KOMIIOHEHTOB PacTBOpA.
TEOPHIO FaJIbBAHNYECKUX SIBJICHHI;
TEOPUH KUHETUKH, NYTH TEOPETUYECKOTO pacyera CKOpPOCTEH XMMHUYECKUX peakuuid u
OrpaHUYEHUS B IPUMEHUMOCTH PACUETHBIX METOJIOB;
OCHOBHBIE YEpThl TOMOTE€HHOTO M T'e€TEPOr€HHOr0 KaTaiau3a, MPUYMHBI YCKOPEHHUS] XUMHUYECKOTO
nporiecca B MPUCYTCTBUU KaTalln3aTopa.

Ymems:
NPUMEHATh TEOPETHUECKUE 3HAHMS U SKCIEPUMEHTAJIbHBIE METOJbl MCCIEI0BaHUS (HU3MUECKON
XMMHUU TPHU pEeIIeHUH NPo(hecCHOHAIBHBIX 3a/1a4;
MPEJCKa3bIBaTh U HaXOAUTh ONTUMAJIbHbIE YCIOBUS MPOBEACHUS XUMUYECKOTO MpoIiecca ¢ LENbIo
MOJTyYeHHSI MaKCUMaJIbHO BO3MOXKHOT'O BBIX0J]a HHTEPECYIOLIETO MPOAYKTA;
NPUMEHSATh TEOPETHUECKUE 3HAHHUS U SKCIEPUMEHTAJIbHBIE METOJbl MCCIEI0BaHUS (HU3NUECKON
XMMUU JJIS1 pEIIeHUs] BOIPOCOB, BOSHUKAIOMIUX IPY U3YYCHUH KUHETHKH XMMHYECKUX PEeaKLnii;
IPOBOJUTh AHAIM3 M KPUTHYECKH OLEHMBATh IOJYYEHHbIE SKCIEPUMEHTAJIbHBIC JIaHHbIC,
000011aTh 1 JenaTh 000CHOBAaHHBIE BHIBOJIBI HA 0a3e MPOBEIEHHBIX OIBITOB.

Bnaodemu:
KOMIUIEKCOM COBPEMEHHBIX TEOPETHYECKMX METOA0B (U3NYECKOM XHUMHUHM ISl  peIIeHUs
KOHKPETHBIX MCCIIEIOBATEIbCKUX 3a/1a4;
HaBbIKAMU  ONPEIEICHHUsS] COCTOSHUS PABHOBECHS UM CaMOIIPOM3BOJIBHOTO  HalpaBJICHUS
XUMHYECKOT'0 MpolLecca;
3HAaHUSIMH OCHOBHBIX 3aKOHOB (DM3WYECKOH XUMHH [UIS COJEp)KATeIbHONW HWHTEPIpETaluu
TEPMOIMHAMHYECKUX PACUETOB;
METOAAMHU OIpEeeSICHHs MOPsAKa U CKOPOCTH PEaKIUH, YCTAHOBJICHUS JIUMUTHUPYIOUIEH CTaIUuH U
MEXaHU3Ma U3y4aeMOW XUMHYECKON PEaKInu;
HaBbIKAMU  COCTABJICHHS  TaJlbBAHMYECKUX  DBJEMEHTOB  JUIs  IeJiell  ompeneseHus
TEPMOIMHAMHUYECKUX XapaKTEPUCTHK U KOHCTAHT PABHOBECHS HCCIIEyEMOM PeaKIuu;
3HaHUSIMM OCHOBHBIX 3aKOHOB XHMMYECKOW KHHETHKM, BIMSHUSA Ppa3JIMYHBIX (PAKTOPOB
(TemMmepaTypbl, JaBICHUS, KaTaJIU3aTOPa) HA CKOPOCTh XUMUYECKOH pEaKIiH.

3. Kparkoe comepkanue Q11 CHUNITHHBI
5 cemectp

Pa3znen 1. Xummnueckas rTepMoguHaMuKa
1.1. OCHOBHBIE TOHATHS U ONIPEACIICHUS

OCHOBHBIE TTOHSITHSA TCPMOAUHAMUKHU: U30JIUPOBAHHBIC U OTKPBITHIC CUCTCMbI, pABHOBCCHBIC U

HCPaBHOBCCHBIC CHCTEMBI, TCPMOJUHAMUUYCCKHUE IICPEMCHHEBIC, TCEMIICpAaTypa, HWHTCHCHUBHBIC H



SKCTEHCUBHBIE TEpEMEHHbIC. YPaBHEHHUS COCTOSHHUA. TeopeMa O COOTBETCTBEHHBIX COCTOSHUSX.
BupuanbHbie ypaBHEHHS COCTOSIHUSL.
1.2. I1epBbIii 3aKOH TEPMOAUHAMUKU

TepmoaunamMudeckuid mpouecc. PYHKIUU COCTOSHUS W (QYHKIMHM Tporecca. BHyTpeHHs
SHEPTHsl M DHTANBIINS, WX CBOMCTBA. Terora W pabora kak (opmbl nepegaun SHepruu. Padora
pacidpeHus Ta3a W T1osie3Has pabora. DOpMyIHPOBKM TMEPBOrO Hadajda TEPMOJAHMHAMHUKH.
B3aumocBs3p TEmIOTHl, pabOTHl M M3MEHEHUS BHYTPEHHEH SHEPTUHM B H30XOPHOM, HM300apHOM H
M30TEPMHUECKOM Tporeccax. TemmoéMKOCTh BellecTBa — H30XOpHAs WIM HM300apHas, MOJIApHasd,
yaenbHas. TenmoéMKOCTh HIICAIbHBIX Tra30B, B3aUMOCBA3b MOJIpHBIX TemioéMmkocted Cp m Cv
uJeanbHOro rasa. TemmoéMKOCTh TBEPAbIX BEIIECTB M JKUJAKOCTEH. 3aBUCHUMOCTb MOJISIPHOM
M300apHOI TEMIOEMKOCTH BEIIECTBA OT TEMIEPATyphl, IMIIMPUUYECKUE YpaBHEHUS (CTETICHHBIE PSAbI),
UX TPUMEHUMOCTh. 3akoH KyOoB JleOGas, mpaBuino [romonra u Iltu. Cpemuss uzobapHas
TEIUIOEMKOCTh BEIleCTBA B HHTEpBaJie TeMIlepaTyp. TemmeparypHas 3aBHCUMOCTb IMPHUPALICHUS
sHTanenuu BemlectBa (Ht — Ho) mpu moctossHHOM naBneHuu ¢ y4€ToM (a3oBbIX Mepexoa0B. TemnoBoii
sbdekt xummueckoro mnpouecca. OcHOBHOE cTaHAapTHoe cocTosiHue. CTaHAapTHbBIE SHTAJIBINU
oOpa3oBaHus U cropanus BeuiecTs. [Ipumenenne 3akona I'ecca Uit BBIYMCICHUS TEIUIOBBIX 3(pekToB
XUMHUYECKUX U (U3UKO-XUMUYECKUX TMporeccoB. CBsA3b TEIUIOBBIX 3(PQEKTOB MPH MOCTOSHHOM
o0beMe U MPH MOCTOSIHHOM JIaBJICHUH. 3aBHCUMOCTb TEIIOBOTO 3((dekTa peakuu OT TeMnepaTyphl.
BriBon u ananus ypaBaeHusi Kupxroda B nuddepennuansHoit hopme. MHTErppoBaHue ypaBHEHUS
Kupxroda.

1.3. BTopo¥i 3akOH TepMOIMHAMHUKH.

Camorpou3BOIbHBIE U HECAMOIIPOM3BOJIbHBIE, OOpaTHMble W HEOOpaTHMbIe, PABHOBECHBIC
(KkBa3uCTaTUYECKUE) M HEPABHOBECHBIC TIpolecchl. PaboTa paBHOBECHOTO W HEPaBHOBECHOTO
npoiueccoB. DOpMyIHpPOBKM BTOPOro Havajla TEPMOAMHAMUKH. OHTPONMS KaK KpUTEpUH
HAIpPaBJIEHHOCTH CaMOIIPOU3BOJIBHBIX TIPOIECCOB M PABHOBECHS B H30JMPOBAHHBIX CHCTEMAax.
3aBUCUMOCTh SHTPONMHU BELIECTBA OT MApaMETPOB COCTOSIHUA (TEMIIEpaTypbl, AaBICHHSA, 0O0BbeMa).
Pacyer m3MeHeHHUs SHTPONUU B pPa3IMYHBIX IPOLIECCAX, CBA3AHHBIX C H3MEHEHHEM COCTOSIHUS
UJICATBHOTO Ta3a, a TAKKE YUCTHIX TBEPIBIX WIIM KUJKHUX BellecTB. I3MeHeHne SHTPONHUH B MPOLECCE
CMEILIEHUsI UJeabHBIX ra3oB. M3MeHeHue sHTponuu mpu (a3oBbIX Hepexojax. TerioBas Teopema
Hepucra, nocrynar Ilnanka (Tperbe Hawano TepmoauHamMuku). CTaTHCTHYECKAs HHTEPIPETALNS
BTOPOTO Hayaja TEPMOJWHAMHKH, YypaBHeHHe bonbimana-Ilnanka. Beraucnenune abcomoTHON
SHTPONUM BellecTBa. PacueT W3MEHEHUsi SHTPONUU B XUMUYECKHUX PEAKIUAX NPH Pa3IUYHBIX
temrieparypax. O0bpenuaenHoe ypaBHenue | u Il 3akoHOB TepMoanHamMuku. DHeprus [ enbMroybpia u
sHeprusi ['mb6ca Kak KpUTEPUU HAMPABICHHOCTH MPOIIECCOB M PABHOBECHUS B 3aKPBITHIX CHCTEMAax.
XapaktepucTuueckue (QyHKIIMUA. 3aBUCUMOCTh SHepruu [empmronbra u 3Heprum [ubbca ot
napamMeTpoB cocTosiHus. TeMmnepaTypHast 3aBUCMMOCTb 3Hepruu ['n66ca BemecTBa ¢ yuéToM (pa3oBbIxX
nepexoqoB. Pox ¢dazoBoro mepexoma (mepBbiii, BTopoi). YpaBHeHnus [n66ca-I'enpmromnsia. Pacuer
M3MEHEHHMI CTaHAapTHHIX 3Hepruil [m66ca u ['enpMronpa B XUMUYECKUX PEAKIMAX MPH PA3TUUYHBIX
TeMIeparypax.

CucreMbl IEPEMEHHOIO COCTaBa. XMMHYECKHH IOTEHIMAl KOMIIOHEHTAa CHCTEMBI.
3aBUCHUMOCTh XMMHYECKOTO TIOTEHIMajla OT JaBJIE€HUS M TEeMIIepaTypbl. YCJIOBHUS paBHOBECHUS U
CaMOIIPOU3BOJIBHOTO MPOTEKaHMs MPOLiEcca B CUCTEMAX IEPEMEHHOTO COCTaBA.

1.4. OCHOBBI CTATUCTHUECKON TEPMOJINHAMUKH.

DJIEMEHTbl CTaTUCTHUYECKOM TEPMOAMHAMHUKH. MEXaHMYECKOE OINUCAHUE MOJICKYJISIPHOM
cucrembl. OyHKIUSA pacnpeneneHuss Makcsemna - bonpimana. CTaTucTUYECKUE CpeHHE 3HAUCHUS
MaKpOCKONIUYECKUX BeIM4WH. AHcaMOiu ['mb0ca. DyHKIuuM pacnpeneneHus A1 KaHOHUYECKOTO U
MaKpOKAaHOHMYECKOTO aHcaMOJied. ODHTpONmUs M TEepMOJUHAMHYECKas BEpOSITHOCTh. Dopmyrna
bonbimana. Cymma 1O COCTOSHUSM Kak CTaTHCTUYECKash XapakTepuctudeckas (QyHKIHMS.
CraTucT4ecKkne BBIPAKEHUS JUIsi OCHOBHBIX TEPMOJWHAMUYECKUX (PYHKIMHA - BHYTPEHHEH YHEPIHH,
SHTpOIHH, SHepTHuH [ enpmrombiia u sHeprun ['mdoca.



DneMeHThl TEPMOJIMHAMUKH HeoOpaTUMbIX MpoueccoB. OnucaHne HeoOpaTUMBIX MPOLIECCOB B
TepMonuHamMuKke.  DEHOMEHONIOrMYecKHe 3aKOHBI Uil CKopocTel mporeccoB. Heobpartumeble
MPOLECChl M MPOU3BOJACTBO DJHTPOMHMU. 3aBUCUMOCTh CKOPOCTH MPOU3BOJCTBA HSHTPONUH OT
00001IeHHBIX MOTOKOB U cuil. Teopema Ilpuroxuna. CooTHomeHus: B3auMHOCTH OH3arepa U HX
MCIOJIb30BaHUE B JIMHEWHOU TepMOIMHAMUKE HEOOPATUMBIX MTPOLIECCOB.

Paznen 2. Xumuueckoe paBHOBECHE.

CuctemMbl TNEPEMEHHOrO0 COCTaBa. XHMMHYECKHHW IOTEHUHAd KOMIIOHEHTAa CHCTEMBI.
3aBUCUMOCTh XMMHYECKOTO MOTEHIMaja OT MAABICHHUS U TeMIepaTypbl. YCIIOBHS pPaBHOBECHS U
CaMOITPOU3BOJILHOTO TMPOTEKaHHUs Mpolecca B CUCTEMaX IEPEMEHHOTO cocTaBa.  XHUMHUYECKUN
MOTEHIMAJ WJEaJbHOIO ra3a M KOMIIOHEHTAa CMECH HUCaJbHBIX Ta30B. XUMHYECKUN IMOTECHIUAI
peanbHOTO Ta3a, PyruTUBHOCTD (JIETYUYECTh), KOAPHUIIMEHT PYyrUTHBHOCTH.

MarepuanpHblii  0amaHC XUMHYECKOM peakIMH, CTENeHb IPEeBpAIlCHUs, XHUMHUYecKas
nepeMeHHas. YpaBHEHHE WM30TEPMbl XUMHUYECKON peakmuu (uzotepmbl Bant-I'odda). Xumuueckoe
CpOJICTBO. AHANM3 YpaBHEHUS HW30TEPMbI JUISI ONpEACTICHHUS HAMpaBICHUS CaMOIPOHU3BOJILHOTO
MPOTEKAHUS XHWMUYECKOW peakuuu OT JAaHHOTO KCXOAHOTO (HEpaBHOBECHOT'O) COCTOSIHHMSL.
TepmoauHaMuyeckass KOHCTaHTa XHMHYECKOTO PpABHOBECHS M SMIUPUYECKHE KOHCTAHTHI
xumuyeckoro paBHoBecus (Kx, K¢, Ky, Kp), ypaBHeHHsI UX CBS3M IJIs peakliud B UJCATHHOW ra30BOMH
cmecu. KoHCTaHTBI paBHOBECHS [JIsI TOMOTEHHBIX M TE€TEPOr€HHBIX pEaKIHil, HACATbHBIX U
HEUJealbHbIX pPEaKIMOHHBIX cHucTeM (Ha mpumepax). CMelleHHe XMMHYECKOro pPaBHOBECUS MpH
n3MeHeHnu obmiero nasieHus (T = const) u nmpu nqobasneHnu B cucteMy uHepTHoro rasa (T = const, P
= const).

BnusHue Temmeparypsl Ha KOHCTAaHTY XHMHYECKOTO PaBHOBECHS, ypaBHEHHMsS H300apbl U
M30XOpbl XMUMHUYECKOM peakuuu. BbIBoA, aHanW3 W HMHTETpUpPOBAaHHE HA3BAaHHBIX ypaBHEHUIN Ha
npuMepe ypaBHEHHsT H300apbl. Pacder cpeqHero M HMCTHHHOTO TEIJIOBOTO 3(deKTa XUMHUECKUX
peakuuii U3 3aBUCHMOCTH TEPMOIAMHAMHUYECKON KOHCTAHThI paBHOBECHUs OT TeMmmeparypbl. Pacuer
KOHCTAaHT pPAaBHOBECHSI XHMHYECKHUX pPEAKUUH W3 CTaHAAPTHBIX TEPMOAMHAMHUYECKUX (YHKIHN
BEIECTB. BbIUMCIEHNE KOHCTAHT PaBHOBECHUS XMMHUYECKUX PEaKIMH MO CIPaBOYHBIM JaHHBIM O
KOHCTaHTaX paBHOBECHUs peakLUii 00pa3oBaHMs COCTUHEHUIN U3 MPOCTHIX BELIECTB.

Pa3nen 3. ®a3oBble paBHOBECUS B OJJHOKOMIIOHEHTHBIX CHCTEMAaX
3.1. ®azoBble nepexoabl U Ga3zoBas AUarpaMMa COCTOSTHUS AJIsi OTHOKOMIIOHEHTHBIX CUCTEM

daza, KOMIIOHEHT, YUCIIO cTeneHel cBoOosl. [IpaBmio ¢a3 ['mb6ca. Ilpumenenue mpasuiia
¢da3 T'mbbOca nmns anammsa (a3oBBIX PABHOBECHMH B OJHOKOMIIOHEHTHBIX cHcTeMax. [luarpamma
COCTOSIHUSI OJTHOKOMIIOHEHTHOU CUCTEeMBI, €€ (Da30BbIe OIS, TUHUU U TPOMHBIC TOUKH, BBIPAXKAIOIIINE
COOTBETCTBEHHO oaHO(a3zHoe, nByxda3zHoe u TpexdaszHoe paBHOBecHs. HacwimeHHbIl map,
TEeMIIEpaTypHasi 3aBUCUMOCTb [aBJICHHS HACBIIICHHOTO Mapa. Kpurthueckas TOUYKa, KPUTHYECKOE
COCTOSIHHE BEIIeCTBa, €ro OCOOGHHOCTH. BriBom m aHanmu3 ypaBHeHusi Knameiipona. 3aBHCUMOCTH
TEMIIEpPaTyphl TUIABIICHUS OT BHEIIHErO JaBJICHHS, MHTETPUpPOBaHHME ypaBHeHHs Kuameiipona st
paBHOBeCHsI TBEPAOE TEJIO - XUIAKOCTh. PaBHOBecus ¢ ra3oBoil (a3oif, ypaBHeHue Kiameilpona-
Knay3uyca, BEIBOA ¥ MHTETPUPOBAHUE YpaBHEHUS IS ONMCAHUS JTMHHUA HCIIAPEHUS U CyOIMMAIINH,
KCIOJIb3yeMble AonyiieHus. OnpeneneHue KOOpAUuHAT TPOMHOU TOUKH.
3.2. Onpexnenenue TepMOIUHAMUYECKHX (PYHKIUH mporiecca (a3oBoro nepexosaa

[Tpumenenne ypaBHEHUSA Knaneiipona-Knay3uyca JUIst pacuera W3MEHEHUS
TepMOIUHAMHUYECKHX (YHKIMI MpHu (a3oBBIX MpeBpalleHUsIX. B3auMOCBs3b SHTANBINN TUTABICHUS,
WCTapeHUsl U BO3TOHKU B TPOMHOU TOUYKE. DMIUPUUECKOE MTpaBmwiio TpyToHa.
Pa3nen 4. Tepmoaunamuueckast TeOpUs pacTBOPOB
4.1. OcHOBBI TEPMOJAMHAMUKHU pacTBOPOB. [lapinanbHble MOTBHBIE BETUYUHBI

Knaccudukanuu pactBopoB. IlapuumanbHble MOJSpHBIE BETUYMHBL. YpaBHeHust [ubOca-
Miorema (BbIBOA M aHaiu3). MeToAbl OMNpENENeHUs MaplUUalIbHBIX MOJSPHBIX BEIMYUH (METOJ
KacaTelnbHBIX U METOJ OTpe3KoB). OTHOCHUTENBHBIE TMAPIUAIBHBIE MOJSPHBIC BEIUYUHBI
(mapumanbHbIe MOJISIpHBIE GYHKIIMK CMeIIeHus ). TepMoanHaMudeckue GyHKIIMH CMEIICHHS.
4.2. TepMOaMHAMHUUYECKOE ONTMCAHUE UJICATBHBIX U HEUJICAIbHBIX PACTBOPOB



WNneanpHbie (COBEpIIEHHBIE) PACTBOPHI. XUMHUYECKHH TMOTCHIIMAT KOMIIOHEHTA HICAThHOTO
pactBopa. TepmoaumHamuyeckue (YHKIMM CMEIICHUs Uil WICaJbHBIX pacTBOpoB. PaBHOBecue
"uneanbHBIN pacTBop-map", 3akoH Payns, rpaduyeckas wmHTepnperanus 3akoHa Paynsa. [IpenensHo
pa30aBIeHHbBIE PAaCTBOPHI, 3aKOH | eHpU. YpaBHEHHE XMMUYECKOTO MOTEHIMAa JUIsl pAaCTBOPUTENS U
pacTBopeHHOro BellecTBa. HenpeanbHble (peanbHble) pacTBOPHI, MOJOKUTEIbHBIE U OTPULIATEIbHbBIE
OTKJIOHEHMS OT HAealbHOCTU (0T 3akoHa Payns). CtanmapTHbIE COCTOSIHUS KOMIIOHEHTOB PacTBOpA.
CummeTpuYHass ¥ HECMMMETpPUYHAs CHUCTEMBl CpaBHEHHMs. PacyeT akTMBHOCTEM W palMOHAIBHBIX
KO3 (PHUIMEHTOB aKTUBHOCTU KOMIIOHEHTOB pacTBopa. TepMoanHaMuueckue QyHKIIMH CMEIICHUs IS
HEUJealbHbIX PACTBOPOB. 3aBUCHUMOCTh aKTUBHOCTH M KO3((UIIMEHTa aKTUBHOCTH KOMIIOHEHTa OT
TEeMIIepaTyphl U JTABJICHHUS.

4.3. KommraTtuBHbIE CBOWCTBA pa30aBJICHHBIX pPACTBOPOB HEJIETYYMX BEHIECTB B JIETYYEM
pacTBopuTeIe

KonnuraruBable cBoHcTBa pa30aBICHHBIX pACTBOPOB HEJNETYYHMX BEIIECTB B JIETYy4UX
pacTBopuTeNsAX (MOHWKEHHWE MaBJICHHsS HACBIIICHHOTO Iapa pacTBOPUTENS HaJ PacTBOPOM IO
CPABHEHHUIO C YHCTHIM PACTBOPUTENIEM, MOBBIIICHHE TEMIIEpaTypbl Haydala KUIEHUS W MOHWKEHHUE
TeMIIepaTypbl Hadaja OTBEPJEBaHMs PAaCTBOPOB, OCMOTHYECKOE AaBlieHHE). DOYLUIMOCKONIUYECKas U
KPHUOCKOIIMYECKAsi KOHCTaHTbl pPAacTBOPUTENSA. BbIBOA ypaBHEHUs, CBS3bIBAIOLIECIO IMOHUKEHUE
TEMIIEpAaTypbl Hayajla OTBEPACBaHMs C KOHIIEHTpalueil pactBopa. OcMOC, OCMOTHYECKOE J1aBIEHUE,
oOpaTtHbIii ocMmoc. Mcmonb30BaHWE KOJTUTATHBHBIX CBOWCTB IS ONMpPENCTICHUS MOJSPHOM MacChl,
CTENEHU JUCCOLMALIMYU WU CTETIEHN aCCOLMALUU PacCTBOPEHHOT'O BEILIECTBA.

Pasznen 5. ®a3oBeie paBHOBECHSI B MHOTOKOMITOHEHTHBIX CHCTEMAX
5.1. PaBHOBecHE «GKUAKUI PACTBOP - HACHIIIEHHBIN Nap» B IBYXKOMIIOHEHTHBIX CHUCTEMAX.

JnarpaMMbl «IaBJIEHUE-COCTABY, «TEMIIEPATypa-CoOCTaB», «COCTaB IAapa-COCTAB KUIAKOCTU»
JUTSL KICThbHBIX M HEeUJealbHBIX pacTBOpoB. [IprMeHeHne mpaBmiia (a3 K HCCIEAOBaHUIO TUATPAMM.
3akonsl [ 'n66ca-KonoBasioBa. A3eoTponusi, TEpMOIUHAMUYECKOE YCIIOBUE TOYKU a3zeoTpomna. [IpaBuiio
ppiuara. @DU3MKO-XMMHUYECKHUE OCHOBBI DAa3ACNEHUsl >KUJIKMX CMECE MEeTOoJaMU IEPErOHKU MU
peKTH(UKAIIHH.

5.2. PaBHOBeCHE «GKUIKOCTH-TBEPAOE» B IBYXKOMIIOHEHTHBIX CUCTEMAX.

Tepmuueckuil aHanu3, KPUBBIE OXJIAKIEHUS, IOCTPOCHHUE UArpaMMbl IUIABKOCTH MO KPUBBIM
oxnaxaeHus. CucTtemMbl ¢ OrpaHMYEHHONM W HEOTPAaHMUYEHHOM pacTBOPUMOCTbIO KOMIIOHEHTOB B
TBepAOM coctosiHuu. M3oMopdusm. Tumsl TBepAbIX pacTBOpoB. JluarpamMmbl MIaBKOCTH M30MOP(HO
KPUCTAJIJIM3YIOIINXCS BellecTB. JMarpaMMbl IJIaBKOCTU CUCTEM C OTPAHMYEHHOW PacTBOPHMOCTBIO B
TBEPJIOM COCTOSIHUU. OBTEKTHYECKOE M IEPUTEKTHYECKOe paBHOBecus. OrmpenereHne cocTaBa
HBTEKTHUYECKON JKUKOCTH MOCTPOEHHEM TpeyroibHuka TamMana. [lpumenenue npasuna ¢a3 ['m66ca
K HUcCleIoBaHuIo (ha30BbIX PAaBHOBECHH.

6 cemecTp
Paznen 6. PacTBOpBI 3JIEKTPOIUTOB
6.1 PacTBOpBI 2JIEKTPOJINTOB B CTATUYECKUX YCIOBUAX

TepMoguHaMUYECKOE€ OMUCAHUE CBOMCTB PAcTBOPOB  JJIEKTPOJMTOB. AKTHUBHOCTU U
KO3 QHUIMEHTHl aKTUBHOCTH AJIEKTPOJIMTA U HOHOB B PAcTBOpE, CpeIHHE HOHHBIE KOA(PPHUIIMEHTHI
aKTUBHOCTH. CBSI3b aKTUBHOCTH AJIEKTPOJIUTA CO CPEIHEH MOHHOM AaKTUBHOCTBHIO M KOHIEHTpALMEH
JIEKTPOJIUTA. WNonnas cuna pactBopa. IlpaBuio wnoHHONH cuiibl. OCHOBHBIE IOJOXEHHS
ANIEKTPOCTATUUECKOW TEOPHHM CHIIbHBIX 3JeKTposnToB [lebas-Xiokkens. [Ipenenbupiii 3axkoH Jlebas-
XIOKKeJIs, BTOPOE U TPEThe MPUOIMKEHHS TECOPHH, TpapruecKoe MpeACTaBICHNUE 3TUX 3aBUCUMOCTEH.
6.2 PacTBOpBI 2JIEKTPOJIMTOB B JUHAMUYECKUX YCIOBHUSIX

IIpoBonuuku ssekTpudeckoro toka I m II poma, MOHHasg M BIEKTPOHHAs IIPOBOJUMOCTD.
VY nenbHas, MOJsIpHAs M SKBUBAJICHTHAs 3JIEKTPUUYECKUE MPOBOJUMOCTH, B3aUMOCBSA3b MEXAY HUMU.
3aBUCUMOCTh  YAEJIBHOM M MOJSPHOM DBJEKTPUYECKONM IMPOBOJMMOCTEH OT KOHIEHTpALUH,
TeMIEepaTypbl W TNpupoAbl pactBoputeis. CKOpPOCTh U TMOABMXKHOCTH (20COJIOTHAs CKOPOCTH
JIBIJKEHMS]) HMOHOB. 3aKOH HE3aBUCUMOIO JBI)KEHHST MOHOB (3akoH Kounbpayma). [IpenenbHbie
MOJISIpHBIE AJIEKTPONPOBOIHOCTH MOHOB. DcTaeTHBIM MEXaHU3M IEpeHoca 3JIEKTPUUECTBa MOHAMU
TMIPOKCOHUS U THIpokcuia. Yuciia mepeHoca MOHOB. DJIEKTPONPOBOJHOCTh PAacTBOPOB CHIIBHBIX



ANEKTPOJIUTOB, YpaBHEHHE KOpHs KkBaapaTHoro (ypaBHeHue Komppaymia). Ilpumenenue teopuu
CHJIBHBIX JJIEKTPOJIUTOB ISl OOBSICHEHUS AJIEKTPO(OPETHUECKOTO M pellakcalioHHOro 3¢ dexron
CHW)KEHUS 3JIEKTPOIPOBOJHOCTU. BinsHME MOJell BBICOKOW HANPSHKEHHOCTH W BBICOKOM YacTOTHI
MEPEMEHHOT0 TOKA Ha AJIEKTPONPOBOJAHOCTb PACTBOPOB. METOIMKHU U3MEPEHHUSI AIEKTPOIPOBOAHOCTH.
Kongykromerpruueckoe ompesesieHne CTENEeHW M KOHCTAHThl JUCCOLMAIUMU CIA0bIX 3JIEKTPOJIUTOB,
TEIUIOTHI, SHTPONUU U 3Hepruu [ mbOca mporecca IUCCONHUAIMH, PACTBOPUMOCTH MaIOPACTBOPHUMBIX
COETUHEHU.
Pazgen 7. DnekTpOoXUMHUYECKUE CUCTEMBI (1IETIH)
7.1. 9J1C 1 21€KTpOIHbIE TOTECHIINAIIBI

DNEKTPOXUMHUYECKHE CHCTEeMbI (1eru). BO3HHKHOBEHHME CKauka TOTEHIMalla Ha TPAHHIIC
pazaena npoBoaHUKOB | u I poga. J[BOTHOM 3JIEKTPUUYECKUIN CIIOM. DINEKTPOXUMUYECKUN TTOTEHIIUA,
ranbBaHu-noTeHnuan. OOpaTuMblie IEKTPOJBI U 0OpATUMBIC IIEKTPOXUMUYECKUE TN (ITIEMEHTHI).
ONEeKTpOABMKYIAs CUla TaJlbBAaHUYECKOIO JJIEMEHTA, YCIOBHBIM JJIEKTPOJAHBIM IMMOTEHIHAI
(morenuman B BojxopogHoM mmikaine). CBa3p DJIC ranbBaHMYECKOW IeMU C  AJIEKTPOJHBIMHU
noreHnuanamu. I[IpaBuio 3nakoB DJIC U 3JEKTPOAHBIX MOTEHIMANIOB. TepMOIUHAMUYECKass TEOPUS
rajJlbBaHUYECKUX sBJIeHUI. BriBoa m aHanu3 ypaBHeHus HepHcra, Belpakaromero 3asucumocts J/1C
raJIbBAaHUYECKOIO 3JIEMEHTAa OT AKTUBHOCTEH KOMIIOHEHTOB OJJIEKTPOJHOM peakuuu. YpaBHEHUE
I'ub66ca-I'enbMronpia Ui SIEKTPOXUMHUYECKHX cUCTEM. 3aBHCHUMOCTh JJ[C raapBaHUYECKOTO
aeMeHTa OT Temmeparypbl. Kiaccudukaiusi 371€KTpOAOB: 3JIEKTPOIbI MEPBOrO M BTOPOTO poja,
ra3oBbl€, OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIC. Y paBHeHHE HepHCTa 1 mOTEeHnana 31eKTPOI0B BCEX
BH/JIOB.
7.2. 'anbBaHUYECKUE IIEMEHTBI

Tunsl raqbBaHUYECKUX SJEMEHTOB: XUMHUYECKHE, KOHLEHTPAlMOHHBIE, C IEepeHocoM, 0e3
nepenoca. Jluddy3uoHHBIN MOTEHIMAN, MEXaHW3M BO3HHKHOBCHHS W METOJABI €r0 yCTpPaHCHHS
(cBengeHUsT K MUHUMaIbHOW BennuuHe). Meroauka umepeHuss J/[C U 37IeKTPOAHBIX MOTEHIIUAIOB.
[IpuMeHeHrne MOTEHUUOMETPUH AJI ONpPEACIICHUS] TEPMOANHAMUYECKUX XaPAKTEPUCTUK XUMUUYECKHUX
peakuuii, MPOTEKAIINX B raJbBAHMYECKON LEMH, KOHCTAHT XMMUYECKOTO PaBHOBECHS, AKTUBHOCTEN
U KO3(pPUIHMEHTOB aKTHBHOCTH JJCKTPOIHUTOB, pH pacTBOpoOB, NpPOU3BEIEHUS PACTBOPUMOCTHU
MaJIOpacCTBOPUMBIX COEAUHEHUN. XMMUUYECKNE NCTOYHUKH TOKA.
Paznen 8. Xumuueckas KHHETHUKA
8.1. ®opmanbHass KHUHETHKA

TepmoauHamuueckass BO3MOXHOCTh IIpoliecca U €ro IpakThdeckas (KUHEeTHYecKas)
OCYIIECTBUMOCTh. [IpenMer u 3amaum XUMHUYECKONW KWHETUKH. OCHOBHBIE TOHSTHS (POopMaIbHOM
KUHETHKH: CKOPOCTh XUMHUECKOW PEAKIIUU, MOJIEKYISIPHOCTh, YACTHBIM U 00Imui nopsiaok. OCHOBHOM
MTOCTYJIaT XUMUYECKON KMHETUKH, KHHETUYECKOE YpaBHEHHE CKOpOCTH peakunu. KoHcTanTa ckopocTu
XUMHUYECKON pPEaKIUU, Pa3MEPHOCTb KOHCTAHThI CKOPOCTH. METOJbl OMpeAesieHUusl CKOpOCTei
xuMuueckux peakuuil. IlpocTbie (37meMeHTapHbIE) M CIIOXKHBIE peakiuu. KuHeTuka MpocThX U
(dbopMaIbHO MPOCTHIX OJHOCTOPOHHUX TOMOTEHHBIX peakiuii. Peakiuu mepBoro, BTOPOro U TPETHEro
nopsaakoB. JlupdepenunanbHas ¥ UHTErpagbHas (GOpMbl KHHETHUYECKUX ypaBHEHUH, KUHETHYECKHE
KpuBble. JIMHEITHOE MpeACTaBICHUE KWHETUYECKUX KPUBBIX ISl PEAKIUN pPA3TUYHBIX IOPSIKOB.
Bpemss momynpeBpamenusi. Peaknum HyneBoro mopsigka. Meron m30ObiTka (m3omsiiuu) OcTBalibaa
OTpEeCNICHUs] YaCTHBIX TIOPSAKOB TIO COOTBETCTBYIOIIEMY peareHty. [luddepeHnuansueie u
WHTETPAJIbHBIE METOJBl ONpEIEICHUs MOpsAKa peakuuu. Pa3nuune KOHLEHTPAlMOHHOIO U
BPEMEHHOI0 MopsiAakoB. ClioxkHbIe peakiuu. [IpuHIUN HE3aBUCMMOIO MPOTEKAHUS 3JIEMEHTAPHBIX
peakuuii. O6paTuMble U MapajijiesibHble peakiuu nepporo nopsaka. Auddepenunanbabie ypaBHeHMS,
OMNUCHIBAIOIIME CKOPOCTH 3TUX PEaKLUid, UX UHTErpupoBaHue. KunetTnueckue KpuBble Il KaXA0To U3
pearupyromux BeuiectB. [locnenoBarenbubie peakuuu 1-ro mopsaka. Cucrema nuddepeHnuanbHbIX
YpaBHEHUM, OIHUCHIBAIOIINX KUHETUKY IOCIEAOBATENbHBIX peakuuii. Kunernueckue ypaBHEHUs U
KMHETUYECKHME KpHMBBIE JJII BCEX YYACTHHKOB peakuuu. BpemMs nocTMkeHus MaKCHUMaJIbHOU
KOHIIGHTPAllUK  TIPOMEXKYTOYHOTO  BEIIECTBA. 3aBUCHUMOCTh MAaKCHUMaJIbHOM  KOHLEHTpAlUU
IIPOMEKYTOUYHOI'O  BEIIECTBA OT COOTHOIIEHHMS KOHCTAHT CKOpPOCTEM OTIEIbHBIX  CTaaui
IIOCJIEIOBATEIbHON peakuuu. [IpUHINN JUMUTUPYIOIIEH CTAaguU IOCIEHOBATEIBHOW XUMUYECKON



peaKkuuu. CTranMoHapHbIA ~ PEXUM  IPOTEKAHWS  MOCJIEAOBATEIbHBIX  PEAKILIH. Meton
KBa3UCTAI[MOHAPHBIX KOHIIEHTpAIlMi, 00JacTh NPUMEHEHHWs. BiusHue TeMIeparypbl Ha CKOpPOCTH
XUMUYECKON peaknuu, mnpubmmkeHHoe mnpaBwio Bant-I'odhda. VpaBHenue AppeHuyca B
mipdepeHManbHOil M HHTerpasibHOM  Qopme.  ODd¢exkTuBHAsT  SHEPruUs  AKTUBALMHM U
MPeIPKCIIOHEHIINATbHBIM MHOXKUTEIb, METO/IbI UX ONPEAETICHHUS U3 IKCIIEPUMEHTAIbHBIX TaHHBIX.

8.2. Teopuu XUMHYECKON KUHETUKHU

Teopuss axtuBHBIX (OmHapHBIX) coymaapeHnii (TAC). CKoOpocTh peaknum Kak YHCIO
CTOJIKHOBEHUI aKTHUBHBIX MOJIEKYT B €IWHUIlYy BpeMeHU. KOoHCTaHTa CKOPOCTH OMMOJEKYISIPHON
peakiuu. OU3NYECKUN CMBICI MPEIIKCIIOHEHIIMATFHOTO MHOXKUTENS U SHEPTUM aKTUBALMU B paMKax
TEOPUH AKTUBHBIX COYJApEHUM. Crepuueckuii  pakTop, HEOOXOAMMOCTH €ro BBEICHUS B
KMHETUYECKOE YpaBHEHHE peaKIMH. JOCTOMHCTBA M HEAOCTAaTKU TEOPUU AKTHUBHBIX COYAApEHUM.
MexaHn3M MOHOMOJIEKYJISIPHBIX ra30BbIX peakiuil B pamkax TAC, cxema JIunaemana. McronkoBanue
MPUYMH U3MEHEHUS OPSAAKAa MOHOMOJIEKYJIIPHOM peakuu Mpy U3MEHEHUU J1aBIICHUSI.

Teopus nepexoanoro cocrosinus (aktuBupoBaHHoro komruiekca) (TTIC wnmu TAK). OcHoBHBIE
nonoxxkenusa TIIC, xkuHeTmyeckass cxema peakiuu. [lOBEpXHOCTh TMOTEHIMAIBHON SHEPIuUu,
KOOpJAMHATA PEaKINH, MyTh peaKlMi. AKTUBUPOBAHHBIN KOMIUIEKC U €r0 CBOMCTBA, UCTUHHAS SHEPTHUS
aktuBaluu. CKOpPOCTh PEaKIMH — CKOPOCTh pacraja aKTUBHPOBAHHOTO KOMILJIEKCa (CKOPOCTh €ro
MPOXOXKJICHHUS Yepe3 MOTEeHIMaNbHbIN Oapbep). KBasurepmoannamuueckas gopma ypasaenus: TIIC,
SHTAJIBIINS U SHTPONUS aKTUBALIMHU, TPAHCMUCCUOHHBIN K03 uirienT. CBs3b SHTAIBINN aKTUBALIUU C
3¢ hekTHBHOHN (IKCTIEPUMEHTAIBHON ) SHEPTrUel aKTUBAIUH.

8.3. ®OTOXMMHUYECKHUE U LICTTHBIE PEAKIIUU

DOTOXUMUYECKUE PEAKIUU, TEPBUYHBIE U BTOPUYHBIE (POTOXMMHYECKHE TIPOIIECCHI.
doroauccormarus u dotonus. Doropuszndeckue (Ae3aKTUBAIMOHHBIE) TPOIECCHI TIPH MOTJIONICHUH
u3nydyeHus. 3akoHsl ¢oroxumuu: ['porryca-/penepa m DiiHmreiina-llItapka. KBaHTOBBI BBIXOA.
Kunertuka npoiieccoB, IpOUCXOISIINX C ydacTHeM (OTOBO30YkKIEHHBIX MOseKy. CeHCUOUIN3aTophl,
CencubmimmsupoBaHHble  (oToxumuueckne  peakiuuud. OCHOBHBIE — pa3WyUsl  peakmuii ¢
(GOTOXMMHYECKUM M TEPMHUYECKUM HMHHULUHUpOBaHHEM. DOTOXMMHYECKHE MPOLECChl B atMocdepe,
¢dorocuHTes.

[enupie peakmuu. [IpuMepsl peakiinii, TPOTEKAIONIUX O EMMTHOMY MeXaHu3My. OcOOCHHOCTH
U OCHOBHBIC CTAJMM LEMHBIX peakiuil. MexXaHWU3Mbl 3apOXJCHUS, PA3BUTHUSA U OOpBIBA IIETCH.
JluneliHBIN M KBaJIpaTUYHBIA OOpBIB IeNeld. 3BEHO IeNH, JIMHA Iend. Hepa3BeTBICHHBIE H
pa3BEeTBJICHHBIE LIETIHbIE peakuuu. KuHeTuka Hepa3BeTBIEHHBIX UENHbIX peakuuid. Craauu
Pa3BETBICHHOW IIEMHOW peakuuu. BeposTHOCTH 00pbIBa W pa3BETBICHHS Ienu. Pa3Burue
Pa3BETBJICHHBIX LEMHBIX PEaKLUil BO BPEMEHH, CTAIIMOHAPHBIA M HECTALIMOHAPHBIN PEXUMBI TEUEHUS
peakuun. IlpenenvHble SBIEHUS B PA3BETBIEHHBIX peakuuax. HWKHUNA W BEepXHUU Npeaeibl
BOCIUJIaMEHEHUs (B3pbIBA) LIEMHON peakuuu. [1oi1yocTpoB BoCIIIIaMEHEHHUS.

Pa3nen 9. Karanus

I'oMoreHHbIi u reTeporeHHbIi KaTanu3. ABTOKartanu3. (OCHOBHBIE 3aKOHOMEPHOCTH
KaTaJUTHYECKUX peakiuil. BnusHue kaTanum3atopa Ha TEePMOJUHAMUYECKHE U KHHETHYECKHE
XapaKTEPUCTUKA XUMHUYECKUX peakiuil. CeleKTUBHOCTh ACHCTBUS Karanu3aTtopa. Katanutudeckas
AKTUBHOCTb, Y/I€JIbHAsI KaTAIUTHYECKasi aKTUBHOCTh. ['OMOreHHbIil kaTtanu3. CIMTHBIN U pa3/ieabHbII
MEXaHU3Mbl KAaTATUTUYECKUX PEaKLMid, YHEPreTUUECKUE HUarpaMMbl B3aUMOJICUCTBHUS PEAareHTOB C
katanuzaTopoM. O0muil u crienupUIECKUd KUCIOTHO-OCHOBHBIM Katainu3. Dd(eKkTrBHAs KOHCTAHTa
CKOPOCTH  pEaKIUH, KaTaIU3UPyeMOM BEIIeCTBAMU C  KHUCJIOTHO-OCHOBHBIMH  CBOWCTBamH.
KaTanuTrnueckne KOHCTaHTBI CKOPOCTH peakiuu. ['ereporeHHblid KaTanu3. CKOpPOCTh T€TEPOreHHO-
KaTaJIUTUYECKON peakuu. TUIbl FeTEpPOreHHbIX KaTaau3aTopoB. 3aKOH JEMCTBYIOIUX TOBEPXHOCTEM.
Ponb ancopbumu B rereporeHHoM mpouecce. KuHeTrka rereporeHHO-KaTaIUTUYECKUX peakuui, He
TUMHATUPYeMbIX auddy3ueit. OTpaBieHHe KaTalIu3aTopOB.

Pa3nen 10. Cnextpsl

Komnebarensunle u BpaaTCJIbHBIC CIICKTPbI ABYXAdTOMHBIX U MHOI'OAaTOMHBIX MOJICKYJI.



4. O0beM y4eOHOM JUCHUIIMHBI

C
Beero eMecCTp
Bun yueGHOM paboThI >
3E Axan. 3E Axan. 3E Axan.
q, q, q,

OO6m1ast Tpy1I0EMKOCTh TUCITUILIAHBI 16 576 8 288 8 288
KonrakTHas padora — ayiuTOpHbIE 9078 | 352 4,89 176 4,89 176
3aHATHA:
Jlexun 3,56 128 1,78 64 1,78 64
[Tpaktrueckue 3anstus (113) 2,66 96 1,33 48 1,33 48
Jlabopartopusie padoTs (JIP) 3,56 128 1,78 64 1,78 64
CamocTrosiTesbHasi padora 152 2,11 76 2,11 76
KonTakTHas camocrosiTenbHas paboTa 422 - - -

’ 2,11 2,11
CamocrosiTenbHOE U3YUECHHE Pa3/IeNIoB 152 , 76 , 76
JUACIATUTHHEI
Buabl koHTpOJIA:
IK3aMeH 2 72 1 36 1 36
K _

OHTaKTHasi paboTa — MPOMEKYTOUHAs 0.8 04 04
arTecTarus 2 1 1
[ToaroroBka k 3K3amMeHy 71,2 35,6 35,6
Bua uToroBoro KOHTpoJIs: IK3aMeH IK3aMeH

C
Bcero eMECTP
Bun yueGHOM paboThI >
Actp. AcTtp. Actp.
3g | P gp | 0P| gg | 0P
q, q, q,
OO6m1ast TpyI0EMKOCTh TUCIUILIUHBI 16 432 8 216 8 216
KonTakTHasi pabora — ayIMTOPHbIE 9.78 264 4,89 132 4,89 132
3aHATHA:
Jlexun 3,56 96 1,78 48 1,78 48
[Ipaktuueckue 3austus (113) 2,66 72 1,33 36 1,33 36
Jlabopartopusie pabotsr (JIP) 3,56 96 1,78 48 1,78 48
CamocTrosiTesbHasi padora 114 2,11 57 2,11 57
KonTakTHas camocrosiTenbHas paboTa 422 - - -
’ 2,11 2,11
CamocrosiTenbHOE U3YUECHHE Pa3/IeNIOB 114 , 57 , 57
TACIIATUIHHEI
Buabl koHTpOJIA:
IK3aMeH 2 54 1 27 1 27
K _

OHTaKTHasi paboTa — MPOMEKYTOUHAs 0.6 03 03
arTecTaus 2 1 1
[ToaroroBka k 3K3amMeHy 53,4 26,7 26,7
Bua uToroBoro KOHTpoJIs: IK3aMeH IK3aMeH




AHHOTaNuA padoyell MPOrpaMMbl JUCHHINJIMHBI
«XuMHUYeCKHe OCHOBbI OMOJIOTNYECKUX MPOLECCOB)

1. leab aMCHMIJMHBI — U3y4YEHUE CTPOEHHUS M CBOMCTBA MAaKpPOMOJIEKYN, BXOJISIIMX B COCTaB
KUBOM MaTepuH, MX XUMHUYECKUX MPEBPALICHUN W PO ITHX MPEBpAICHUN IJsl MOHUMaHUS (PHU3UKO-
XUMHYECKHX OCHOB >KM3HEAEATEIbHOCTH, MOJIEKYJSIPHBIX MEXaHHW3MOB HACJEICTBEHHOCTH, aJanTallul
OMOXMMHUYECKUX IMPOIECCOB B OPraHU3Max K M3MEHSIOUIMMCS YCIOBUSAM OKPYXKAroIel cpelibl; MOHUMaHue
€MHCTBa METa0OJIMYECKUX MPOIECCOB B OpraHU3ME U HMX PErylalUd Ha MOJEKYJISPHOM, KIETOYHOM H
OpPraHU3MEHHOM YPOBHSIX.

2. B pe3yabTare u3yyeHus JUCHUIIMHBI 00YYAIOLIMICS T0JI/KEH:

Obaaoams creayomUMy KOMIETECHIIMSIMA U HHAUKATOPaAMH UX JOCTUKECHUS:

OIIK-1.1; YK-8.1

3namo:

— OCHOBHBIC CTPYKTYPHBIC OJJIEMEHTHI YIJIEBOJOB, HYKJIEHMHOBBIX KHCJIOT, OEIKOB M JpPYrux
OMOMOJIEKYIT CJI0KHOTO CTPOCHUS;

— TPUHIUNBI PEPMEHTATUBHOTO KaTalln3a U UHTMOMPOBaHUs (PEPMEHTOB;

— OCHOBHBIE METAa0OJMYECKUE IYTH M MEXAaHU3Mbl PEryjsilui METa0OJUYEeCKHX MPOIECCOB
MHOTOKJICTOYHBIX OPTaHU3MOB;

— OCHOBHBIE MEXaHU3MbI OMOTpaHCchHOpMAIIU KCEHOOMOTHKOB;

Ymemy:

— aHaJIM3UpOBaTh BO3MOKHbIE OMOMHIIEHH B OpraHU3ME INPU BO3JEHCTBUU HAa HETO PA3IUYHBIX
KJIACCOB XUMHUECKUX COCIMHEHUH;

— pa3bmparbcsi B METa0OIMYECKUX CXEMax OpraHu3Ma, YMETh MOJEIHPOBATh OWOXHMMHYECKYIO
B3aMMOCBSI3b MKy PA3THUYHBIMA META0OIUTAMH;

— BBIBIATh (PYHKIMOHANbHBIE TPYHIBl B COCTAaBE HOBBIX COEAMHEHUH, KOTOPbIE MOTYT
npeBpamarbcss B TEMAaTOTOKCHYHBIE M MYTareHHbIE TPYINBI B pe3yiabTaTe OuoTpanchopmammu
MOHOOKCUTE€HA3aMH U JPYTUMHU METab0IMYEeCKUMU CUCTEMAaMH;

Braoemy:

— TEPMHHOJIOTHEH B 00J1aCTH OMOXUMHH M MOJIEKYJISIPHOU OMOJIOTHH;

— METOAOJOTHEeH OHOXMMHUYECKOTO IOAXO0Ja K W3YYEHHUIO XMMUU OWOJIOTHYECKH aKTHUBHBIX
BEIIIECTB.

3. Kparkoe coaepxkanue Q1 CHUNIIHHBI

Pazgen 1. CTpykTypHbIe MOJIEKYJIbI OMONOJIUMEPOB.

1.1. Beenenue. OnpezneneHrue OMOXMMHUU U €€ OCHOBHBIE pa3nenbl. CBsi3b OMOXMMHUU C JIPYTMMHU
HayKaMH, €€ pOJb U 3HAa4YeHHE IJI1 M3YyYeHUs NUCUUIUIMH, 3aBSI3aHHBIX C pa3pabOTKON U MPOU3BOACTBOM
OMOJIOTUYECKH aKTHBHBIX BEIIECTB U OMOMENUIMHCKHUX TpenaparoB. OCHOBHBIE BEXU B UCTOPUH PA3BUTHS
OMOJIOTMYECKOM XMMHUH. Y POBHH OpraHU3AIMH KHUBOM MaTepuu. BHOAIeMEHTHBIN U MOJIEKYJISIPHBIA YPOBHH
opranm3anu ku3Hu. OOmMIA TUTAaH W3y4YeHUs JUCHUIUIMHBL. YTOPOIICHHAas CXeMa OpTraHu3alid
MeTaboIMYeCKUX MPOLECCOB U MOAXOAbl K ee u3ydeHuto. Hexkotopsie obuue u cnenuduyeckie cBoicTBa
OMOMOJIEKYI.

1.2. Yraesompl. Monocaxapuael. OnpeneneHnue, oOImme OCOOEHHOCTH W (YHKIIUU YIJIEBOJIOB.
Knaccudukanus yrneBomoB. OmpezneneHne U OCOOCHHOCTHM CTPOEHUST MoHocaxapuaoB. CrocoObl
U300paXKeHHsl CTEPeorn30MepoB MoOHOcaxapuaoB. OOpa3oBaHHME UUKIWYECKHMX (OPM MOHOCAXapujaoB U
sBieHHe MyTopoTanuu. CHHTETHYECKUE MOAXOAbI K MOJYYSHHI0O MOHOCAXapUa0B. XUMHUECKUE CBOWMCTBA
MOHOcaxapuAoB. [ mHKko3uabl U ux Ouosornyeckas poib. Hanbosnee 3HaunMble npupoIHbIE MOHOCAXAPHIBI.
OcoOeHHOCTH CTpPOCHHS U OMOJIOTMYECcKas 3HAYMMOCTh aCKOPOMHOBOM KHCIOThL. CHHTE3 acKOpOMHOBOM
KHUCIIOTBI.

1.3. YrneBonsl. [Iu- u nmomucaxapuabl. OcoOEHHOCTH CTpoeHus Iiuko3ua0oB. Hanbonee 3naunMeble
npupojHble aucaxapuabl. CUHTETHYECKHEe CHOcOObl ModydeHus nucaxapuaoB. OCOOEHHOCTH CTPOCHHS U
BU/IBI TTONTHCaxapuaoB. Hanbonee 3HauMMBbIe IPUPOIHBIE TOTUCAXapHUIbl: KpaxMal, [eJUTF0I03a, JeKCTPaHBI,
XUTHH, TJIUKO3aMUHOTJIMKAHBL. ['HMadypoHOBas KHUCIOTa: OCOOEHHOCTH CTpPOEHHMs, OHOJIOrHYecKas
3HaYUMOCTb. [[pruMeHeHre TanypoHOBOM KUCIOTHI M €€ IPOU3BOIHBIX B MEIULIMHE U KOCMETOJIOTHH.

1.4. Jlumunbl U KJIeTouHble MemOpanbl. OmpeneneHue W OHOJOTHMYECKHE (PYHKIIUW JIUITHIOB.
OcobenHocTH cTpoeHus U Kinaccupukamms TunuaoB. OcOOCHHOCTH CTPOCHHS M CBOMCTBA M OHOJIOTHYeCcKast



3HAYUMOCTh YKUPHBIX KHCIIOT, BXOSIINX B COCTAaB JHUMHUAOB. BIusHUE CTPYKTYpHI U COCTaBa *KUPHBIX Ha
CBOICTBa TUNUAOB U MeMOpaH, MOCTPOCHHBIX HA UX OCHOBE. XMMUYECKUE CBOMCTBA TPUALMITIUIICPUIOB.
Haunbonee BakHbIe KiacChl JHMIMIOB: BOCKH, XXHUPHI, Tiuiepodochomunusl, (GpochaTHIUINHOZUTHIH,
dbocharuauarauieposibl, ChUHroGoCHOIUITH b, TIUKOIUIIHIBI, TIEPeOPO3UIbI, CYyIb(ATH B, TAHTINO3U/IBI,
DIKO3aHOM/IBI, TPOCTArJAHAWHBI, CTEPOUTHBIC JHMIHILI, HW30NPEHOUABI. JKEemyHble KHUCIOTBI W UX
O6uosnoruueckass posib. CrocoObl OpHEHTAMKW MOJIEKYJ JMIOUIOB B BOJHOM pacTBope. JKHuakocTHO-
MO3au4yHasi MOJEIb CTPOEHUS KieTouHble MeMmOpaHbl. DyHkimu OuomemOpan. CocTaB OMOJOTHYECKUX
MeMOpaH (10 KjaccaM JIMIHAJIOB W COOTHOIICHHWIO <«JIMMHABI : YIJIEBOABI : OEIKH») U €ro CBs3b C
TUCTOJIOTHYECKUMHU M (PYHKITMOHAITBHBIMA OCOOCHHOCTSIMU KJIETOK. HekoTopbhie 0COOEHHOCTH MEMOpPaHHBIX
OenkoB. [IpoHuriaemMmoct MeMOpaH Ui MOJICKYJ Pa3lMYHBIX THUIIOB. BUabl MEeMOpaHHOTO TpaHCIOpPTA.
AKTUBHBI MeMOpaHHBIN TpaHcHopT U MexaHu3M padboTel Na/K-ATd-a3er. Munemisapabie CTpyKTYpbl B
opranm3Me. HeOWOTeHHbIE MUIICIUISIPHBIE CTPYKTYPHl U WX NPUMEHEHHE B KAaueCTBE CUCTEM JIOCTaBKHU
JIEKapCTBEHHBIX CpencTB. JIMMOCOMBI: OCOOEHHOCTH CTPOEHHUs, oOlIas cXxeMa MOJy4YeHUS M HalpaBJICHUS
UCTIOJIb30BaHUs B KAYECTBE CUCTEM JIOCTaBKH JICKAPCTBEHHBIX CPEJICTB.

1.5. HykmeoTuasl U HYKJIEHHOBBIE KHCIOTH. OCOOCHHOCTH CTPOCHHUS HYKJICOTHAOB. Tayromepus
A30THCHBIX OCHOBaHUN HYKJICOTHAOB. DYHKIMH HYKICOTHIOB W HYKJICHHOBBIX KHUCIOT. Buasl u
OCOOCHHOCTH CTPOCHUS HYKJIEHHOBBIX KHCIOT. [loBpexkieHue CTpyKTyphl HYKJIEHMHOBBIX KHCIOT
dusznueckumMu (pakTopaMu M XUMHYECKMMH MyTareHaMmu. TepamneBTHYeCKHe CpEICTBa, OCHOBAHHBIC Ha
xuMmudeckoM BozaercTeun Ha JJHK. MHTepkansaTopsl.

1.6. AMUHOKHCHOTHI, enTuabl. OnpeneneHne, 0coOOEHHOCTH CTPOSHHs U OHoornyeckre (QyHKIHH
amuHOkucioT. Homenknatypa wu kinaccuduxanuss amMUHOKHCIOT. (OCOOEHHOCTH  CTEPEOM30MEpHU
MPUPOIHBIX aAMUHOKHUCIOT. [IpoTenHOreHHble aMHHOKHCIOTEL. OCOOCHHOCTH CTPOCHHS M OHMOIOrHuYecKas
pOJIb pPa3NUYHBIX TPYNN MPOTEUHOTEHHBIX aMUHOKUCIOT. CeneHouucrenH — 21-5 TpoTEeMHOTeHHas
aMuHOKHUCIOTa. «MoauduuupoBaHHBIE» AMHHOKHCIOTHI B COCTaBe OCNKOBBIX CTPYKTYp. CrnocoOsr
oOpatuMol MoAM(UKAIIMK aMHUHOKHCIOT B COCTaBe OENKOBBIX MOJeKysl. CHrHajdbHbIE aMUHOKHUCIOTHI U
o0mue cxeMbl ux OmocuHTe3a. PUIMKO-XMMHUYECKHE CBOMCTBA MPUPOIHBIX aMUHOKUCIOT. OCOOEHHOCTH
CTpOCHMsI W OMONOrHYecKass 3HAUYUMOCTh menTuaoB. CymmapHbid 3apsn nentuaa. CBOWCTBA MENTHIHOM
CBSI3U.

1.7. benku. YpoBHH ¢opMupoBaHUS CTpYKTypbl Oenka. I[lepBuunas cTpykTypa Oenka u ee
Omosorudeckas 3HAYUMOCTh. OCOOCHHOCTH (OPMHUPOBAHUS PA3IUYHBIX THUIOB BTOPUYHON CTPYKTYpPBI
6enka. CTpyKTypHbIe OCOOEHHOCTHU TPETHYHOM CTPYKTYpbl Oenika. OCHOBHBIE MOAXOABI K BH3yalU3allUU
OEIKOBBIX MOJIEKYII MPU MPOBEACHUH HAYYHBIX HCCIEeIOBaHUI. MoJienn BU3yallu3aiy CTPYKTYPhI OSIIKOB.
CtpyKTypHBIC THIBI O€TKOB. THIIBI XUMHUYECKUX CBSI3eH TTPH (DOPMUPOBAHUHU TPETUIHOU CTPYKTYPHI OEIKa.
Ocobennoctu (ongunra OenKoB: Teopuu (onguHra, TEPMOAMHAMUYECKas Mojeib (ojauHra Oenka,
MeXaHW3Mbl  (OJIMHTA, OCHOBHBIE  THIBI  BCIIOMOTATENbHBIX  (hakTOpoB  (QoiauHra  Oenka.
[Mocrrpancnsunonnsie Mogudukanuu OenkoB. JleHarypauus OenkoB. UeTBepTHUYHAs CTPYKTypa Oenka.
Kondopmanronnas 1abuibHOCTh 0€7TKOB. MeTa00JIOHBI KaK MATHIM THIT OPTaHU3aIMNA CTPYKTYPhI OCITKOBBIX
komIuiekcoB. Knaccugukanus 6e1KkoB o QyHKIHSIM.

1.8. ®epmenThl. OnpeneneHne 1 OCHOBHBIE BEXU B UICTOPUU CTAHOBJICHUS M Pa3BUTHUS YH3UMOJIOTHH.
OObmee cTpoeHue (EpMEHTOB M THUITBI BCIIOMOTATENBHBIX BEIIECTB, yYacTBYIOIIMX B paboTe (hepMeHTOB.
OcoOenHocTH (EepMEHTOB Kak KaTann3atopoB. OCHOBHBIE MPUHLHUIBI (hEPMEHTATUBHOTO KaTanu3a. Teopuun
y3HaBaHusi (QepMeHTOM cyOcTpara. OOmue 0ocoOEHHOCTH M MEXaHHM3Mbl PaOOThI AKTUBHBIX IIEHTPOB
dbepmentoB. Homenknarypa depmentoB. Knaccudukanus depmentoB. KodepmenTsl m mpocreTnyeckue
TpyNIbl HEKOTOPBIX KiaccoB (epMeHTOB. OCHOBBI KHHETHUKU (DEPMEHTATHBHBIX MPOIECCOB. MeTobl
perynisiuuu akTUBHOCTH pepMeHTOB. HrnbupoBanue GpepMeHTOB. 3HAUEHUE SH3UMOJIOTUU JJISl MEIULIUHBI.

1.9. Buramunsl. OnpesenieHue BUTAMUHOB U OCHOBHBIE OMOJIOTUYECKUE MPHU3HAKA BUTAMHHOB H
BUTaMUHOMOJOOHBIX BemlecTB. VcTopusi OTKpHITUS BUTAaMUHOB. (OCHOBHBIE MPHUPOAHBIE HCTOYHUKH
BUTAaMHUHOB JIJIsl Opranu3Ma uenoBeka. Kimaccupukanus BuTaMuHOB. JKHUPOPacTBOPUMEI M BOJIOPACTBOPUMBIE
BUTAaMUHBI, UX OMOXUMHUYECKHEe PYHKIIMH U OHOJOrHYecKasi 3HaUMMOCTh Ha OpraHM3MEHHOM YPOBHE.

Pa3nen 2. Merabosiusm.

2.1. O6mme 3aKOHOMEPHOCTH META0OTUYECKUX TIpoiieccoB. OnpeeneHrne MeTaboan3mMa 1 OCHOBHBIC
3ala4r, KOTOpbIE OH pelraer Ha YypoBHE (YHKIMOHUPOBAHUS BCEr0 OpraHu3Ma. B3anMOCBS3b
KaTaboOIMYEeCKUX W aHaboimueckux mporieccoB. [lmactuyeckuii m sHepreTuyecknii oomMeH. OcoOeHHOCTH
OpraHM3alfK, MPOTEKAHUS W PETyIAIUd MEeTa0OIMYEeCKHX MPOIEeccoB. MaKpoIpruuecKkue BelecTBa.



CTpyKTypHBIE OCOOCHHOCTH, NPHUPOAA MAKPOIPTUYHOCTH U poib AT®D B »HepreTuueckoM oOMeHe.
MexaHu3M MPOTEKaHHWs] DHEPro3aBUCHMBIX OHMOXMMHMYECKHX TMporeccoB mnpu  ydactuu ATO.
BoccTraHoBUTENbHBIN TOTEHIIUAT KJICTKH.

2.2. Karabomusm yraeBogoB. OOmias cxema OWOTpaHCHOpMAIMK  YIIAEBOAOB IO  XOTY
NUIIEBapUTENbHOr0 TpakTa. OOmas cxemMa MeTaboJIMYecKUX MpeoOpa3oBaHMN TIIOKO3bL. MeTabonusm
rMKoTeHa. [ mukonm3: o0mas Metabonrdeckas cxeMa, MeXaHHu3M paboThl HEKOTOPBIX (DEPMEHTHBIX CHUCTEM,
OCOOCHHOCTH TIPOTEKAaHUS B a’pOOHBIX M aHAIPOOHBIX YCIOBHSX B KIETKE. DHEPreTUYECKUH BBIXOJ
rkomm3a.  OKUCIUTENbHOE JekapOokcuiaupoBanue mnupyBara. lluknm Kpebca. Amnamiepo3 u  ero
Ouosoruueckasi 3Ha4YUMOCTb.

2.3. Karabonusm nunupoB. OOmiee mpeacraBieHue o Katabonm3me JuMnuaoB. PacmieruieHue
TpuanuiarauiepuaoB. Karabommueckuit myTh mmmepuna. Karaboims3m KUPHBIX KUCIOT (0eTTa-OKHUCICHHUE):
OCOOCHHOCTH TPOTEKaHUS U peryisiuu. DakTophl, HAPYIMAKOIUE HOPMAIIbHYIO pa0OThl ()epPMEHTATUBHBIX
CHUCTEM Ipoliecca OeTTa-0KUCICHHUS.

2.4. Karabonu3m aMHUHOKHCIOT. KeTOHOBBIE Tella: OCOOCHHOCTH MeTa0oau3Ma, OHOJIOrHYecKas
3HaYUMOCTb U MATOJIOTMYECKUE MPOSBICHUS Ype3MEPHOI KoHIeHTpauu. O01as cxema 1 3aKOHOMEPHOCTH
MPOTEKAHUs KaTabOIMYECKUX TPOIECCOB MPOTEHMHOTCHHBIX aMHHOKUCTOT. [TupunokcanshocdaraBucumbie
dbepMeHTHI M WX POJb B OHMOXMMHUYECKHX MPeoOpa3oBaHUs aMHHOKHCIOT. TpaHCIOPT H «CyabOa»
OonoreHHoro ammuaka. OCOOCHHOCTH BBIICTICHUS a30Ta B Pa3NUYHBIX BUAAX JKUBBIX OpraHu3MoB. L{uki
MoueBHHbI. OCOOEHHOCTH JIerpaJialiui YIIEPOJIHOIO CKEIeTa HEKOTOPBIX MPOTEMHOTCHHBIX aMUHOKHUCIIOT.

2.5. OxucnutenbHoe ¢docdopmmupoBanre. Jlokamuzamuss B KJIETKE U 0OIME 3aKOHOMEPHOCTH
INPOTEKaHUs Tpolecca OKUCIUTENbHOro (ochopunrpoBaHus. KOMIOHEHTH LIEH MepeHoca 3JIEKTPOHOB,
0COOEHHOCTH WX CTpOCHMSA, (YHKUMOHHPOBAHUS U B3aUMOCBA3b. (COBpEMEHHBIC MPEICTABICHUS O
(GYHKIIMOHUPOBAHUM CHCTEMBbI OKHCIUTEIBHOTO (PochHOpUINpOBaHUS: OpraHu3alus CYHNEepKOMILIEKCOB
3JIEKTPOH-TpaHCIOpTHOU 1ienu. OcoOeHHOCTH cTpoeHus y pyHKimonupoBanuss AT®D-cunTassl. Perymsmus
AKTHBHOCTH TPOTEKAaHUsA OKUCIUTENbHOTO (ochopunupoBanuss u cuHTesa AT®D. ['mmosHepreTnyeckue
coctosiHUSl. Polb MUTOXOHIPHA B PpEryIsSIUU TeMIepaTypsl Tena. Pa3o0muTenu OKUCIUTEIHHOTO
dhochopmmmpoBanusi. AKTUBHBIE ()OPMBI KHCIIOPOa M OMOJIOTHUYECKUE CUCTEMBI UX JI€3aKTUBAITUH.

2.6. Anabomu3m yraeBojoB. OOIiee mpeacTaBieHHe O aHabonMyeckux mporeccax. OcoOeHHOCTH
OPOTEKaHUs U PEryisdaluu TriroKoHeoreHe3a. lcxoanble meTabomutThl A OMocHMHTE3a TMIOKO3bl. Lluki
Kopu. CunTe3 riaroko3bsl U3 TUpyBaTa: 0COOCHHOCTH MPOTEKAHUS B CPABHEHUU B OOPATHBIM KaTabOIHYECKUX
IPOLIECCOB, MEXaHU3MBbI pean3allui HEKOTOPBIX CTaaui. DHEpreTHUecKuil OalaHc TIIIOKOHEOTeHe3a.

2.7. buocunre3 mununoB. Hambosee 3HaunMble myTd aHa®omM3Ma JMNUIOB. BUOCHHTE3 KMPHBIX
KHCIIOT: OCOOEHHOCTU CTpOEHMs, (DPYHKUMOHHUPOBAHUS M peryisauuu paboThl COOTBETCTBYIOIETO
(epMEHTHOTO KOMIUIEKCA, XHMH3M THpPOTEKAIOIMX Ha HeM peakiuil. OcoOeHHOCTH CHUHTE3a
JUTMHHOIIETIOYEYHBIX U HEHACHIIIEHHBIX KUPHBIX KUCIOT. CUHTE3 TPUALIMITIUIEPUHOB.

2.8. buocuHTE3 aMHHOKMCIOT M mentuaoB. OO6mmii 0630p Merabommsma azorta. OOmas cxema
OuocuHTEe3a aMUHOKUCTOT. OCOOEHHOCTH OMOCHHTE3a HEKOTOPBIX MPOTEHHOTCHHBIX aMUHOKHUCTIOT. O01me
3aKOHOMEPHOCTH OHMOCHHTE3a MeNnTHI0B. bHOCHHTE3 NENTUIHBIX TOPMOHOB. bHOCHHTE3 HMHCYyIUHA.
brocuHTe3 HU3KOMOJIEKYIISIPHBIX ENTHIOB Ha MpUMEpe OMOCHHTE3a IITyTaTHOHA.

2.9. buocunte3 OenkoB. OOmiee mpencTaBieHHEe O OHMOCHHTE3e OEITKOB: OCHOBHBIE CTaJUU H
ydyacTHUKH Tmipouecca. ['eHermyeckuil koa. OCOOEHHOCTH MPOTEKAaHUS CTaAWM TPAHCKPUIILUU IIPH
O6uocunreze OenkoB. Mexanusm oOpazoBanus amuHoanmia-TPHK, ocobGennoctu pabotsl  ¢depmenTa
amuHoanuia-TPHK-cunteraser. OcobernHoctn crpoeHus: pubocomM. OCOOEHHOCTH TPOTEKAHHS CTaIUU
TpaHCISAIUU Tpu OrocuHTe3e Oenka. LIk sanoHrauu u GakTopsl, y4acTBYIONINE B €r0 MPOTCKAHUH.

2.10. ®orocunTe3. OOIME OCOOECHHOCTH aHAOOIMYECKHUX TIPOIECCOB Y (POTOCHHTE3UPYIOIIHNX
OpraHu3MoB. B3auMoCBsi3b aBTOTPO(MHBIX U TeTepoTPO(HBIX OpPraHu3MoB. buonorudeckas poib
dborocunTe3a. Jlokanmmzanus wu  obmas cxema (QorocuHTe3a. OcobOeHHOCTH  (HOTOPU3HUECKOTO,
(hOTOXMMHYECKOTO U XUMUYecKoro 3TanoB gorocunresa. [{ukn KanpBuHa.

2.11. Merabomu3m kceHOOMOTHKOB. OrmpeneneHne KCceHOOMOTHKOB. IlyTu mocrymieHus u
BBIBEJICHUSI KCEHOOMOTHMKOB B OpraHu3Me JKMBOTHBIX. Kiaccudukaius kceHoOMoTukoB. OOriee
npeacTaBieHue o ¢gazax MeTaboarM3Ma KCeHOOMOTHKOB MX OnoxuMmuueckoe 3HaueHue. daza I merabonuszma
KCEHOOMOTHUKOB. MexaHu3M THUIAPOKCHWIMPOBaHMUS CcyOcTpara TMpH y4dacTUuW LuToxpoma P-450.
OKHCIHUTENBbHBIE TPOIECCHl OMOCPENOBaHHbIE MHUTOXpoMOM P450. Perynsnus akTuBHOCTH (EepPMEHTHOU
cuctembl nuroxpoma P450. T'mmponutnueckue peaknuud B MeTa0OIU3Me KCEHOOMOTHKOB. Peakuuu



BOCCTAaHOBJIIEHHSI B MeTabomu3Me KceHoomorukoB. Pasza Il merabonamsMa kceHOOHMOTHKOB. KoHBrorarms
MPOMEXKYTOUHBIX METa0OJIMTOB € OCTaTKaMW YIJIEBOAOB. Peakiuu cynbdarupoBaHus. Peakium
AlETUJIMPOBAHUS W METHIMPOBAHUS B MeTabonmm3Me KCEHOOMOTHKOB. KOHBIOTANMS MPOMEKYTOUHBIX
METabO0JIMTOB C aMUHOKHUCIIOTaMH. PoJlb riryTaTnoHa B META00JM3ME KCEHOOMOTHKOB.

4. O0beM y4eOHOM JUCIHILIMHBI

O0beM TMCUMTLTHHBI
Buna yueOHo# padoThI Axax, | Actp.
3E
4. 4.

O01mas Tpy10eMKOCTh TUCIHHUILIHHBI 6 216 162
KonTakTHas padora — ayIMTOPHBbIE 3aHATHS: 2,67 96 70,8
Jlexun 0,88 32 24
[IpakTrueckue 3aHATHS 1,78 64 48
B TOM 4HcCIIe B popMe MPAKTHYECKON OTOTOBKU 1,78 64 48
CamocTosiTesbHasi padora 2,33 84 63
CaMocCTOsITENIbHOE U3YUYEHHE PA3AEIOB IHUCLIUIIIMHBI 2,33 84 63
Bua konTpoJis:
JK3aMeH 1 36 27
KonTtakTHas paboTa — mpoMeXyTOYHAast aTTECTaIHsI 1 0,4 0,3
IToaroroBka K SK3aMeHy. 35,6 26,7
Buj HTOroBOro KOHTpPOJIs: JK3aMeH

AHHOTaNuA padoyeil MPOrpaMMbl JUCHHIJIMHBI
«BbICOKOMOJIEKYJISIPHBIE COeIMHEHUS»

1 Heap TUCHUNIUHBI — 3HAKOMCTBO CTYAICHTOB C OCHOBAMH HAYKH O MOJIUMEPaxX U €€ BaKHEHIIUMU
MPAKTUYECKUMH TPUIIOKEHUSMHU, 3HAHHE KOTOPBIX HEOOXOJMMO KaKIOMY XUMHUKY, HE3aBHCHUMO OT €ro
nocyienyromen y3koi cnenuanusainuu. [1aBHoe BHUMaHUE B Kypce YIENseTcs PacCMOTPEHHMIO OCHOBHBIX
CBOMCTB BBICOKOMOJIEKYJISIPHBIX COEAUHEHHM OTJIMYHBIX OT CBONCTB HH3KOMOJEKYJISPHBIX BEIIECTB.
Bonpimme pasMepsl W IMEMHOE CTPOCHHUE MAaKPOMOJIEKYT OOYCIOBIMBAIOT TMOSBICHHE psa BaXKHBIX
cnenupuIecKuX CBOMCTB, KOTOPBIE OMPEENISIIOT MPAKTHUYECKYIO LIEHHOCTh MOJMMEPOB Kak MaTepuasoB, a
Tak)Ke MX OMOJIOTUYECKOE 3HAYCHHE.

2 B pe3yabTaTe H3yuyeHHs JUCUMILIMHBI 00y4AI0IIHUIACH 10JIKEH:

Obaaoams CeNyOMUMA KOMIETSHIIMSIMA U WHIUKATOPAMH UX JOCTUKCHUS:

YK-8.1, OIIK-1.1.
3namu:
- 0COOEHHOCTM (U3UYECKUX CBOHCTB TMOJMMEPOB W HMX PACTBOPOB, OOYCIOBJIEHHbIE HX BBICOKOM
MOJIEKYJIIPHON Maccoi;
- KJ1accu(UKAIHIO OJIMMEPOB U UX BaXKHEUIIUX MPEICTaBUTENCH;
- pU3UKO-XUMUYECKUE 3aKOHOMEPHOCTHU PEAKIIHN, MTPUBOIALINX K 00pa30BaHUIO0 MAKPOMOJICKYI;
- 3aKOHOMEPHOCTHU MPOTEKAHUsI XUMUYECKUX PEaKLUi ¢ ydacTHEeM MOJIMMEPOB.
Ymemy:
- CTPOUTH KMHETUYECKUE MOJIEINN AJIs OMMCAHUS MTPOLIECCOB CUHTE3a MAaKPOMOJIEKYJT;
- IpeJICKa3bIBaTh B3aUMOCBSI3b CTPYKTYpa — CBOMCTBO ISl MAKPOMOJIEKYJISIPHBIX CUCTEM.
Braoemy:
- COBpeMEHHOM TepMuHoiorueit xumuu BMC;
- TEOPETUYECKUMHU OCHOBaMH CUHTE3a MOJIUMEPOB.

3 KpaTrkoe coaep:kanue IUCHUNIHHBI

Beeoenue

OCHOBHbIE TIOHATHS U OINPEICICHUS: TOJUMEP, OJIUTOMEp, MAaKpOMOJEKYJIa, MOHOMEPHOE 3BEHO,
CTENeHb MOJIMMEpPHU3alui, KOHTYpHas [JIMHA Lenu. MoJeKysspHble MacChl U MOJEKYJISIPHO-MacCOBbIE
pacnpenenenus (MMP).  Vcpenanennple  (cpegHHe)  MOJICKYISpHBIE  Macchl  (CpeIHEYHCIIOBas,
cpenneBecoBas). HopmansHoe (Hanboiiee BEpoSITHOE) pacrpesencHie. BaxkHeimme cBoiCcTBa MOJIMMEPHBIX
BEIIIECTB, 00YCIIOBICHHBIE OOJBITUMHU pa3MepamH, [EMHbIM CTPOCHUEM U THOKOCThIO MaKpoMoJieKyil. Poib



MOJIMMEPOB B JKUBOW MPUPOJE M MX 3HAUYEHUE KaK MPOMBIIUICHHBIX MaTepUajioB (IIACTMACChl, KayuyyKH,
BOJIOKHA U IUIEHKH, TOKpBITHS, Kien). [Ipeamer u 3amaund HaAyKH O BBICOKOMOJIEKYJISIPHBIX COETUHEHHSIX
(monmmmepax). MecTo HayKH O MOJIMMEpax Kak CaMOCTOATENbHON (pyHAaMEHTAIbHOW 00J1aCTH 3HAHUS CPear
Ipyrux (pyHAAMEHTaJbHBIX XHUMHUYECKUX ITUCHUIUIMH. Ee ponb B HaydYHO-TEXHHYECKOM Iporpecce Hu
OCHOBHBIE HCTOPUYECKHUE 3TAIIbI €€ PA3BUTHS.

Pazoen 1. Knaccuguxayus norumepos

Knaccugukanus momumMepoB B 3aBUCUMOCTH OT MPOUCXOXKICHHS, XUMUUYECKOT'O COCTaBa U CTPOCHUS
OCHOBHOI LleNM, B 3aBUCHUMOCTH OT TOIOJOTHMH MakKpoMoiekyld. OIHOTSXKHbIE U JBYXTSKHBIC
Makpomosiekybl. [IpupogHble U cuHTeTHUYeckue mnoaumepbl. OpraHuyeckue, 3JIeMEHTOOPraHMYeCKHUe U
HEOpraHUYEeCKUe MoJMMepbl. JINHENHbIE, pa3BETBIECHHBIE, IECTHUYHBIEC U CLUIUTHIE IOJUMEPDI, 1€HIPUMEPHI.
["oMomnonrMepsl, CONOIUMEpPDI, OJIOK-COMOIMMEPHI, MPUBUTHIE COMOIUMEPHL. [ 'OMOIIENTHbBIE U TeTepOLICITHbIE
noiauMepsl. buomnonumepsl, OCHOBHBIE Ouoyornyeckue (yHKIMH OENKOB pPUOOHYKIEHHOBOH H
Ne30KCUpUOOHYKIIenHOBOW KucnoT. KpaTkas XxapakTepucTHka M O0JacTH NPUMEHEHUS BaKHEUIIUX
IPEJCTaBUTENIECH PA3IMUHBIX KJIACCOB IOJUMEPOB.

Pazoen 2. Maxpomonekynvl u ux nosedeHue 8 pacmeopax

Kondurypamuss  Makpomoiekyiasl W KOHpUrypanuoHHas  uzomepus.  JlokambHble |
KOH(UTYpallMOHHBIE M30MEPhl B MaKpPOMOJIEKyJaX IOJMMEPOB MOHO3aMEIICHHBIX 3TUJICHOB U JUEHOB.
CrepeonsoMepusi M CTEPEOPETrySpHbIE MaKpOMOJIEKYNbl. [30TakTHMYECKHME U CHHANOTAKTHYECKHE
nonuMepsl. KoHdopmannonHas wuzoMepuss U KoHbopMamusi MakpoMOJIeKynbl. BHyTpuMmonexynspHoe
BpallleHWe ¥ TUOKOCTh MaKpoMoJIeKysbl. KonndyecTBeHHBIE XapaKTEPUCTUKA THOKOCTH MaKpOMOJIEKYI
(cpenHexkBagpaTUYHOE pACCTOSHUE MEXIy KOHI[AMH IeNH, pajguyCc HWHEPUUU MaKpOMOJEKYIIbI,
CTaTUCTHYECKUI CErMEHT, MepCUCTEHTHas AnuHa). CBOOOJHO-COWICHEHHAs IENb KaK HJealn3UpOBaHHAS
MoJeldb TUOKOM  MakpoMmoiekynbl. @DyHKUMS  paclpeleNieHuss pPacCTOSHUM  MexXay  KOHIIAMU
CBOOOJHOCOWICHEHHON 1enu (rayccoBbl kiyOku). CpenHue pasMepbl MaKpOMOJEKYJIBl C  Y4eTOM
MOCTOSTHCTBA BAJICHTHBIX YIJIOB. DHEpreTHuYecKrue Oaphepbl BHYTPEHHETO BpAIICHHUS; MOHITHE O MPHUPOAE
TOPMO3SIIIET0 TMOTeHuuana. IloBOpOTHBIE HM30MEpbl M THOKOCTh peanbHbIX Ieneid. CBA3b THOKOCTH
(’KECTKOCTH) MaKpOMOJICKYJl ¢ MX XHMHYECKUM CTpOCHUEM: (PaKTOPHI, BIMSIONIME Ha THOKOCTh peabHbIX
nerne. Ymopsao4YeHHble KOH(POPMALMM HM30JMPOBAHHBIX MAaKpOMOJIEKYN (TIONMIENTHIBL, OeNKH,
HYKJIEMHOBBIE KUCIOTHI). [lonnMep-nonuMepHbie KOMILIEKCH CUHTETUYECKUX M MPHUPOJIHBIX IMOJIUMEPOB.
KoomneparuBHbie KOHPOPMAITMOHHBIE TPEBPALLICHHS.

Makpomosiekynbl B pacTBopax. TepMOIUHAMUYECKUN KPUTEPUN PACTBOPUMOCTH U JI0KA3aTEIIbCTBO
TEPMOAMHAMHYECKON PAaBHOBECHOCTH pacTBOpPOB. Pa30oBble AMArpaMMbl CHCTEM I1OJIMMEP-PACTBOPUTEID.
Kputnueckue temmneparypsl pactBopenus. HeorpannueHHoe u orpannyeHHOe HabyXaHue.

TepmoauHaMu4yecKkoe MOBEICHHE MAKPOMOJIEKYJ B PACTBOPE M €ro OCOOCHHOCTH IO CPAaBHEHMIO C
MOBEJICHUEM MOJIEKYJ HH3KOMOJIEKYJISpPHBIX BemiecTB. OTKIOHEHHS OT HWACATBHOCTH U HUX TNPUUYMHBIL.
VYpaBHEHHUE COCTOSHUS MoJiuMepa B pacTBope. Bropoil BupuansHelii koapduuueHT u q -remneparypa (q -
ycnoBusi). HeBo3MyIieHHbIE pa3Mepbl MAKPOMOJIEKYJIbI B paCTBOPE U OlleHKa THOKOCTH.

Omnpenenenye CpeIHEUUCIOBOM MOJEKYJISIPHOW MacChl M3 JaHHBIX 10 OCMOTHYECKOMY AABIICHHUIO
pPacTBOpPOB MOJMMEPOB. 3aBUCHUMOCTh PACTBOPUMOCTH OT MOJEKYIsApHOW Macchl. DU3MKO-XUMUYECKHE
OCHOBBI (PPaKLIMOHUPOBAHUS TTOJIUMEPOB.

CBeropaccesHue Kak METOJl ONPEACJICHUS CPEIHEBECOBOM MOJEKYJISIPHOM MacChl MOJHMMEPOB.
Omnpenenenue pasmMepoB MaKpOMOJIEKYJI.

['unpoauHamMuyeckue CBOICTBA MaKpOMOJIEKYN B pacTBopax. BsizkocTh pa30aBIeHHBIX pacTBOPOB.
[IpuBeneHHas u xapakrepuctuyeckas BA3KOCTH. CBA3b XapaKTEPUCTHUECKOH BA3KOCTH C MOJIEKYJISAPHOU
Maccol W CpeOJHUMH pa3MepaMd MakpoMoyieKyd. Bucko3umeTpus Kak METOJ  ONpeleTIeHUs
CPEAHEBA3KOCTHOW MOJEKyJsipHOW Macchl. uddysus mMakpomonekyn B pacTBopax. | enbrpoHUKaromas
xpomarorpadus u GppaKIHOHUPOBAHUE TTOJTUMEPOB.

CeaumMeHTanus MakpomoJieKyn (yabTpaneHTpudyrupoBanue). OnpeneneHue MOJEKYISIpHBIX Macc
MeTOAaMH yabTpareHTpudyrupoBanus u qudys3uu.

HoHuzyromuecss MakpOMOJEKYJbl (TOJIMAJICKTPOIUTHI). XUMHUECKHE U (U3UKO-XUMHUYECKHE
OCOOCHHOCTH TOBEJECHUS MOHU3UPYIOMIMXCS MAKpOMOJEKYJ (TOJIUKUCIOT, TMOJMOCHOBAHUN M HX COJIEH).
KonnuecTBeHHbIE XapaKTEPUCTUKU CUJIbI MOJIMKUCIOT U MOJIMOCHOBAaHUM. DJIEKTPOCTATHUECKAs IHEPIHs
MOHU3UPOBAHHBIX MakpomoJiekyn. Cnenuduueckoe CBsi3bIBaHHE MPOTUBOMOHOB. KoomepaTuBHbie



KOH(OPMALIMOHHBIE NPEBPAIICHUS MOHU3UPYIOUIMXCS TOJHUIENTHIOB B pacTBopax. M3oamekrpuyeckas u
M30MOHHAS TOUKa. AM(OTEpHBIE MOJIUITEKTPOIUTHI.

KoHueHTpupoBaHHbIE  PAacTBOpPBl  IMOJMMEPOB M Teau. Accouuanus  MakpoMOJIEKYJI B
KOHIIEHTPUPOBAHHBIX ~ pacTBOpax U  CTpyKTypooOpazoBaHue. JKHIKOKPHUCTANIMYECKOE COCTOSIHHE
KECTKOILICTIHBIX MOJMMEPOB. JIMOTPOIHBIE >KUIKOKPUCTAIUIMYECKHE CHUCTEMBI U MX (ha30BBIC JUATPaMMBI.
Oco0eHHOCTH PEOIOrMUYEeCKUX U MEXaHUYECKUX CBOICTB KOHIIEHTPUPOBAHHBIX PACTBOPOB.

Paszoen 3. Ilonumeprnvie mena

CTpykTypa M OCHOBHbIE (DU3MUYECKHE CBOWCTBA MOJUMEPHBIX Tel. OCOOEHHOCTH MOJEKYJISPHOTO
CTPOEHHS MOJIMMEPOB U MPHUHIMIIBI YIAKOBKM MAaKpOMOJIEKYJI. AMOP(HBIE U KPUCTAJUIMYECKHE TTOJIUMEPHI.
YcnoBusi, He0OXOAUMBIE JJIST KPUCTAIUIM3ALMN TTOIUMEpOB. TemmepaTrypa KpUCTAUTM3AUKN U TeMIIepaTypa
mnaBiaeHuss. CTpyKTypa M HaJIMOJIEKYJIIpHAas OpraHu3anus KPUCTAUIMYECKUX NOJMMepoB. Paznuuus wu
CXOJICTBO B CTPYKTYPHOM OpraHu3alMd KpUCTAUIMYECKHX W aMOPQHBIX MOJIUMEPOB. TepMOTpomHbIe
KUJKO-KpUCTaUTMIecKHe (Me30MOp(HBIE) TOTUMEPHI.

CpoiicTBa amMOpQHBIX MONUMEPOB. Tpu (QHU3MUECKUX COCTOSHHUA. TepMOMEXaHWYECKHE KpUBBIC
aMOpP(HBIX MTOJMMEPOB.

Bricokoanactuueckoe COCTOSIHHE. TepMmonnHaMuka u MOJIEKYJISIPHBIN MEXaHU3M
BBICOKODJIACTUYECKHX Jedopmaruii. DHTpONUHHAsS MPUPOAAa BBICOKOITACTHYHOCTU. CBs3b MEXIY
paBHOBECHOW YHpyroil cwioil m yanuHeHueM. HIpkHUE mpenesn MOJEKYISIpHBIX Macc, HEOOXOIUMBIX ISt
NPOSIBIICHUSI  BBICOKOXJIACTUYHOCTH. PenakcallMOHHBIE SIBIEHUS B IojauMepax. MexaHudeckue |
IUdJIeKTpudeckue notepu. IlpuHnun TemmnepaTypHoO - BpEMEHHOM CYNEPIIO3ULIMH.

CreknoobpazHoe coctosiHue. OCOOEHHOCTH MOJUMEPHBIX CTEKOJI. BBIHYKIEHHas 3JaCTUYHOCTh U
U30TEePMBI PACTSDKEHUS. MexaHU3M BBIHYKICHHO-31acTUUecKoil aedopmanuu. Ilpenen BBIHYKACHHON
3JaCTUYHOCTU. XPYIKOCTh MOJUMEPOB.

Bssko-tekyuee cocTosgHMe. MexaHuU3M BA3KOro TedeHMs. KpuBble TedeHMsI IOJIMMEPOB.
3aBUCUMOCTh TEMIEPATYpPbl BS3KOTO TEUEHUS OT MOJIEKYJISPHOW MacChl. AHOMAQJIMM BSI3KOIO TEUEHHS.
DopMOBaHKE U3ICIUNA U3 TIOJIUMEPOB HA PEKUME BSI3KOI'O TCUCHHUS.

[Tnactuduxanus momumepoB. [IpaBmia 00BEMHBIX M MOJIIPHBIX J0JI€H. MexXaHudecKue MOAeNu
aMOp(HBIX MOIMMEPOB.

CBolicTBa KPHUCTAIMYECKUX IOJUMEPOB. TEpMOMEXaHWUYECKHE KpUBBIE KPUCTAUIMYECKUX U
KPUCTALTU3YIONMXC aMOp(HBIX monuMepoB. M30TepMbl pacTsDKEHHST W MOJICKYJSAPHBIA  MEXaHU3M
"XOJIOTHOTO TE€UEHUA'" KPUCTALTUYECKUX MTOJTMMEPOB U MOJTUMEPHBIX CTEKOJI IIPU PACTIKEHUU.

JlonroBe4yHOCTh NOJUMEPHBIX MaTEPUAIOB. MeXaHU3M pa3pyLIECHUs TOJIUMEPOB.

OpHUEeHTHPOBAHHBIE CTPYKTYpbl KpPUCTAUIMYECKUX U aMOP(HBIX MOJUMEPOB. AHM30TPONHUS
MeXaHU4ecKuxX cBoicTB. CriocoObl opueHTanuu. [IpuHIMNIGI GOpMOBaHHS OPUEHTHPOBAHHBIX BOJOKOH H
MJICHOK W3 paciuiaBoB W pacTBOpoB. OcoOEHHOCTH (POPMHUPOBAHUS KUIAKOKPUCTATUIMUECKOU (Ha3sr;
NOJy4EeHUE CYNEPIPOYHBIX BOJIOKOH M IIacTUKOB. KoMmo3uimonusie Mmarepuaisl. [IpuHImnb popMoBaHHS
MIOJIMMEPOB, HAITOJIHEHHBIE TTOJIMMEPHI.

Pasoen 4. Xumuueckue ceoticmea u xumuieckue npespaujeHusi NOIUMepos

XVWMHMUYECKUE PEaKLMM, HE MPUBOIALIME K M3MEHEHUIO CTENEHU IMOJIUMEPHU3ALUA MAKpPOMOJIEKYJI:
MOJIUMEpaHaJIOTHYHBIE MIPEBPALICHUS] U BHYTPUMOJIEKYIISIpHBIE TpeBpaieHust. OCOOCHHOCTH PEeaKIMOHHOM
CIOCOOHOCTH (YHKIIMOHATBHBIX TPYIIT MaKpPOMOJICKYJI.

ITprMepsl UCTIOIB30BAaHUS NOJMMEPAHATIOTUYHBIX MPEBPAILEHUN U BHYTPUMOJIEKYJISPHBIX PEaKIHUM
JUTS TIOJTyYE€HHSI HOBBIX TIOJIMMEPOB.

XVMMUYECKHE pEaKLUUU, NPUBOASIINE K HM3MEHEHUIO CTEINEHH IOJUMEPU3ALMM MaKpOMOJEKYII.
Hectpykuust nonumepoB. MexaHu3M [HeNHOM HW  ClOy4ailHOM — aecTpykuuu. Jlemonumepusanus.
TepmookucnutensHas 1 (HoToXUMUYecKas AecTpyKuus. MexanoaecTpykuus. [IpuHIUNBI cTabHIU3auu
MIOJIMMEPOB.

CumBaHue NOJIMMEPOB (BYJIKaHU3aLUs KAy4yKOB, OTBEP)KICHUE 3ITOKCUIHBIX CMOJN).

Hcnons3oBaHMEe XMMHMYECKMX PpPEAKUUH MAaKpOMOJIEKYJ [UIi XUMHUYECKOIO M CTPYKTYPHO-
XUMHAYECKOTO MOJU(PHUIMPOBAHUS TOJIMMEPHBIX MaTepuaioB u uzaenuil. [IpuButue u 0JI0K-COMOIUMEpHI -
OCHOBHBI€ ITPUHIIUIBI CUHTE3a U (PU3MKO-XUMUYECKHE CBONCTBA.

Paszoen 5. Cunmes noaumepog

Knaccudukanys 0OCHOBHBIX METOJIOB MOJIYYEHHUSI TOJTHUMEPOB.



[Tomumepuszanud.  TepmonuHamuka — nonuMmepusauuu. Ilostue o0 monMMepU3alMOHHO-
JENOJIUMEPHU3ALIMOHHOM PaBHOBECHH.

Knaccu¢ukanus enHpIx MoJIuMepU3aliOHHbBIX TPOLIECCOB.

PagukanbHass  nmomumepuzanus.  MHUUMHUpOBaHWE  paJuKaIbHOM  MOJUMEpPHU3ALMU.  THIbI
UHHUIHMATOpOB. Peakimu pocrta, oOpbiBa M nepenaun nenu. KuHeTuka pajuKaabHON MONMMEPU3ALUHU MIPH
MaJIbIX CTENEHAX NnpeBpanicHus. [[oHATME O KBa3MCTALlMOHAPHOM COCTOSIHMM. MOneKyispHas macca H
MOJIEKYJISIPHO-MACCOBOE pacIipeie/ieHUe MOJIUMEPOB, 00pa3yIOUIMXCs MPH paJuKaIbHON MOJMMEpU3AIUH.
[Tonmmmepu3arus npu TIyOOKHX CTETICHSIX MPEBPAIICHH.

PeakiimonHas ciocOOHOCTh MOHOMEPOB U PAJMKAJIOB.

PanukanbpHas cononuMepusanus. Y paBHEHHE COCTaBa COMOIMMEPOB. OTHOCUTENBHBIE PEAKIIMOHHBIE
CIOCOOHOCTH MOHOMEPOB U pauKaioB. Poib cTepuueckux, NOJSPHBIX U Jpyrux (hakTopos; cxema Q-e.

CriocoObI poBeieHNsT TOJIMMEPH3AIMU: B Macce, B pacTBOPE, B CYCIIEH3UU U B SMYJIbCHH.

Karnonnas nomumepusanust. XapakTepUCTHKa MOHOMEpPOB, CIOCOOHBIX BCTyHaThb B KAaTHOHHYIO
noauMepusanuio. Katanmsaropsl U cokaranu3aTopsl. PocT n orpaHuueHue pocra Lenedl npu KaTHOHHOU
noguMepusanuu. BimsHue npupoasl pactBopureind. Knnernka nponecca.

AHUOHHAs TMoMUMepHu3alys. XapaKTepUCTHKa MOHOMEPOB, CHOCOOHBIX BCTYNaTh B aHUOHHYIO
nosuMepusanuio. Karanmszaropsl aHMOHHOM nomMepu3anuy. MHuMupoBanue, pocT U OTpaHUYECHHAE POCTA
Lenei npyu aHuoHHOW nosnuMepusanuu. 'JKusble nenn".

KoopauHanMOHHO-HOHHAsE IOJMMEPHU3alUsl B IPUCYTCTBUM TOMOIEHHBIX M T'€TE€POrCHHBIX
karanu3aTopos tuna I{uriepa - Harra. [IpuHnune! cuaTe3a crepeoperyisspHbIX IOJIUMEPOB.

OcoO6eHHOCTH MOHHON MOIMMEPU3alUU IUKINYECKMX MOHOMEPOB.

[TonukonaeHcanus. Tunsl peakuil NoauKoHAeHcAau. OCHOBHBIE pa3Iuydus MMOJIMMEPU3aLUOHHbBIX
U TOJUKOHACHCAMOHHBIX IPOLECCOB. TepMOAMHAMUKA IOJIMKOHJACHCAIMM M ITOJIMKOHJCHCAIIMOHHOE
paBHOBecHe. MoJekyisipHas Macca M MOJIEKYJISIPHO-MAacCOBOE pacCIpeneieHUe NpPHU IOJUKOHACHCALUU.
Kunernka nonukonnaeHcanyu. [IpoBeneHne MOJMKOHIACHCAIMM B pacIulaBe, B PacTBOPE M HA TIPAHULE
paznena ¢as.

3axnrouenue

CoBpeMEHHbBIE TEHJEHIMM M HOBBIE HANpaBlIEHUs B Hayke O mnoiumepax. llepcnekTussl
IIPOMBIIIJIEHHOIO ITPOU3BOJCTBA ITOJIMMEPOB.

4 O0beM y4eOHONM TMCHUIIMHBI — BCE BUIbI yueOHOI padoThl, 3.€. U Yachl JUIsl TabIuIbl OepyTcs
u3 yueonoro miana (VII)

O0beM TUCHUTIITHHBI
Bup yueOHoii padoTbl Axan, | Acip.
3E
q, q,

OO0masi TPy10€eMKOCTh 1M CHUTTHHBI 4 144 108
KonTakTHasi padoTa — ayIMTOPHbIE 3aHATHS: 2,22 80 60
Jlexun 0,89 32 24
[Tpaktrueckue 3anstus (113) 1,33 48 36
CamocTosiTesbHasi padora 0,78 28 21
KonTakTHas camocrositensHas paboTa

0,78
CaMOCTOSITETbHOE U3YUYEHUE PA3/IeNIOB TUCIIUIIIINHBI 28 21
Bua konTpoJs:
IK3aMeH 1 36 27
KonTtakTHas paboTa — mpoMeXyTOYHAast aTTECTaIHsI 1 0,4 0,3
IToaroroBka K SK3aMeHYy. 35,6 26,7
Bua uToroBoro KOHTpoJIsi: IK3aMeH




AHHOTaNUA padoyell MPOrpaMMbl JUCIHHIJIMHBI
«XHMHYecKast TEXHOJIOTH»

1. Hesb AUCHMILUIMHBI — TOJY4YEHHE 3HAHUNA B OOJACTH peain3alli XUMHUKO-TEXHOJOTUYECKUX
MPOIIECCOB C y4eTOM (PU3UKO-XUMUYECKUX OCOOCHHOCTEH MPOTEKAIOUINX PEaKIuii, BEIOOpA ONTUMAIbHBIX
YCIIOBHM peain3yeMbIX MPOIECCOB, BbIOOpa A(PPEKTHBHBIX pPEaKTOPOB, MPHOOPETEHUS HABHIKOB B
COCTaBIICHUM MATEPUAIBHBIX M TEIUIOBBIX OaJlaHCOB, B pacyeTe MPOIECCOB U PEAKTOPOB Ha OCHOBE
MaTeMaTHUYeCKOr0 MOJEIMPOBAHUS, TONTY4YeHHUsS 3HAHWM B 00JacTH pa3paboTKU sHEprocOeperaroniux
xuMuKo-TexHosornueckux cucreM (XTC), 0Ge30TXOMHBIX W MaJIOOTXOAHBIX TEXHOJOTHH Ha MpUMEpe
COBPEMEHHBIX TTPOU3BO/ICTB.

2. B pe3yabTraTe u3ydyeHUus QJUCHHUILIHHBI 00yYAIOIIUICA T0JIKEH:

Obaaoams CIeNYIOMUMA KOMIETSHIIMSIMA U WHIAUKATOPAMH UX JOCTUKCHUS:

YK-2.1, YK-2.2, VK-2.3, OIIK-1.1, OIIK-3.1, OIIK-3.2, OIIK-4.3, OIIK-5.1, OIIK-5.4, OIIK-6.1

3namu:

— OCHOBBI TEOPUU XMMHUYECKUX MPOILIECCOB U PEAKTOPOB;

— METOJIOJIOTHIO WCCIICIOBAHMS B3aUMOJICHCTBUS XUMUYECKUX TMPEBPALICHUN U SBICHHUI MepeHoca
Ha BCEX MAcCIITa0HBIX YPOBHSIX;

— METOJIMKY BBIOOpa peaKkTopa U pacuéTa mpoiecca B HeM;

— OCHOBHbBIE PEaKIIMOHHBIE MPOIIECCH] K PEAKTOPbl XUMUYECKON U OMOTEXHOJIOTHH;

— OCHOBHBIC TIPUHIIUIIBI OPTAHU3AIMH XHMHUECKOTO MPOU3BOJICTBA, €T0 UEPAPXUUECKYIO CTPYKTYPY,
METO/IbI OTICHKH (P PEKTUBHOCTH MPOU3BOJICTBA.

Ymemns:

— paccYUTaTh OCHOBHBIE XapaKTEPUCTUKH XUMHUUECKOI0 MPOLIECcca;

— BBIOpaTh () (PEKTUBHBIN THIT PEAKTOPA;

— IIPOBECTH PacUET TEXHOJIOTMUYECKUX apaMeTpOB Ul 3a/IaHHOTO MpoIiecca;

— ONPEAENUTH MapaMeTPhl HAMITYUIIeH OpraHU3alliy IPoIecca B XUMUIECKOM PEaKTope.

Braoems:

— MeToJlaMH aHanu3a 3(P(HEeKTUBHOCTH pabOThl XUMHUECKUX MTPOU3BOJICTB;

—MeTojaMM pacuéTa M aHajlu3a MPOIECCOB B XUMHUYECKHX PpEaKTOpax, OmpeiesieHus
TEXHOJIOTHYECKHX MOKa3aTeNeH;

— METOJJaMH BbIOOpa XUMUYECKUX PEAKTOPOB.

3. Kpartkoe cogep:xaHue TUCUMIIIHHBI:

Pazgen 1. Xumudeckas TEXHOJIOTHS M XUMHUECKOE ITPOU3BOJICTBO.

1.1. OcHOBHBIE ONpENEICHUS U TTOJIOKEHUA. XUMHYECKasi TEXHOJIOTHS KaK HayKa: 0OBEKT U3ydeHUs,
1enb 1 MeTobl. OOBEKT XUMUYECKON TEXHOJIOTHH - XHMHYECKOE TIPOU3BOACTBO. MEKOTpaciIeBOl XapaKkTep
XUMUYECKOW TEXHOJOTUH. MeCTO XHMMHYECKOW TEXHOJOTHH B TIPOMBIIUICHHOW cdepe W MEeToAOB
XUMUYECKOM TEXHOJOTMUM B HEXMUMHUYECKHUX OTPACHAX MPOMBIINUIICHHOCTH. METOoIbl XUMUYECKOH
TexHojoruu. CHCTeMHBbIM aHanu3, (U3M4Yeckoe M MaTeMaTH4YeCKOe MOJICIMpPOBaHHUE, OINpeelieHue |
OCHOBHBIC TOHSTHUS, UX MECTO B HHXEHEPHO-XMMHUYECKUX HCCIEIOBAaHUSAX M pa3zpaboTkax. Mecto u
3HaYeHHE HAaTYPHOTO U BBIYMCIUTENBHOrO 3KcnepuMenTa. Cozepikanue U 3aauu yueOHoro Kypcea.

1.2. Xumundeckoe mpou3BoacTBo. OOmas cTpykTypa ¥ (DYHKIIMOHAJIBHBIH COCTaB XUMHUYECKOTO
npou3BoACTBA. OCHOBHBIE MOJCUCTEMBl XHMHUYECKOTO IPOU3BOJACTBA. (CHOBHBIE TEXHOJOTHYECKHE
KOMIIOHEHThI.  KadecTBeHHblE M  KOJMYECTBEHHBIE  IOKAa3aTeIM  XHWMHYECKOTO  MPOU3BOJICTBA:
TEXHOJIOTMYECKUE, HKOHOMMYECKHE, OSKCIUIyaTallMOHHBIE, COLMAJIbHBIE. XUMHUKO-TEXHOJOTMYECKUI
nporuecc. Kimaccudukarysi OCHOBHBIX MPOIIECCOB XMMUYECKON TEXHOJIOTHH.

1.3. CeIipbeBbI€ pecypchl, BOJa U SHEPTUsl B XUMHUYECKOM TTpon3BoACcTBe. Kimaccudukaus ChIpbeBbIX
PECYPCOB MO Pa3IMYHBIM MpHU3HAKaM - ()a30BOMY COCTOSHUIO, MPOUCXOXKIEHUIO, UCTOYHUKaM. [loHsATue,
CYILIHOCTh U IPUMEPHI YTIyOICHUS UCTIOJIb30BAHUS ChIPBS.
3HaueHUE M HCIIOJIb30BaHHWE BOJABI B XMMHUYECKUX MPOU3BOJCTBaX. Vcrounuku Boabl. TpeboBaHus K
TEXHOJIOTHYECKOU 1 ObITOBOM Bojie. [IpoMbIniuieHHas! TOATOTOBKA BOJBI I METOJIBI €€ OYMCTKU OT IIPUMECEH.
OcHOBHBIE METOJIBI KOHTPOJII KAadyecTBa BOJbl. ODKOHOMHS BOJONOTPEOJICHUS B TPOU3BOICTBE.
Bo10000pOoTHBIE CHCTEMBI.



Bunbl ¥ MCTOYHHUKHM SHEPTUHM B XUMHUYECKOW MPOMBINIICHHOCTH. MacmTabbl MOTpeOIeHUs M CIOCOOBI
YMEHbILIEHUsI 2HepreTuyeckux 3arpar. CylIHOCTh W MPUMEPHI PEreHepaly U peKylepaluu SHEpruu.
Bropuunsbie s3HEpreTHUECKUE PECYPCHI.

Paznen 2. TeopeTuueckrne OCHOBBI XUMHYECKUX MPOIECCOB U PEAKTOPOB.

2.1. ®U3HKO-XMMHUUYECKHE 3aKOHOMEPHOCTH XHMMHYECKUX IMPEBpAlIeHUH - CTEXHMOMETPUUYECKHUE,
TepMOAMHaAMHuUeckue, KuHeTnyeckue. [lokazarenn XMMUYecKOoro MpeBpallleHus - CTENeHb MpeBpaleHMUs,
BBIXOJI IPOJIYKTA, MHTETpalibHas U MU depeHImanbas CeJIeKTUBHOCTH, CKOPOCTH PEAKITUH U TIPEBPAIICHUS
peareHToB.

2.2. XuMHYECKHE TMPOIECChl. XUMHUYECKHH Tporiecc - onpeaenenue. Kiraccuukammss XuMUIeCcKux
MPOIIECCOB TI0 PA3UYHBIM MPHU3HAKAM - XUMHUYECKHM (BHJ XUMHYECKOW pEaKIUd, TePMOIUHAMHUYECKUE
XapaKTEePUCTUKH, CXeMa MPEeBpaIleHN) U (ha30BBIM (YHMCIIO U arperaTHoe cocTosiHue az).

I'omorenHnsbIii xumudeckuii nponecc. OnpeneneHue W HNpuUMepbl. BiusHue XMMHMUYECKHX IPU3HAKOB H
yCIIOBUM MpOTEKaHUs Mpoliecca Ha ero nokaszarenu. CrocoObl MHTEHCU(PHUKAIUH.

[TonsTHE ONTUMANBHBIX TeMIieparyp. ONTUMANBHBIE TEMIIEPATYPHI 1T 00OPAaTUMBIX U HEOOPATUMBIX IK30- U
SHJIOTEPMUUYECKUX PEAKIIUH.

I'ereporennsiii (HekatanuTUYeCKuil) XuMuueckuit mpomecc. Ompenenenue U npumepsl. CTpykTypa
mpoiiecca M ero cocrapisroniue (craaun). Habmomaemas CKOpocTh XUMHYECKOTO TipeBpaimieHus. Oomactu
(pexuMBbl) MPOTEKAHUS TPOIlecca, TUMUTHPYIOIIAS CTaIHSL.

['eTeporeHHblii XUMHUYECKHI mporiecc "ra3 (KUAKOCTH) - TBepaoe". OOOCHOBaHME, MMOCTPOCHUE U aHAIN3
MaTeMaTHYECKON MOJeNu i1 peakiuil ropeHus (Moaens "cxumaromasics cdepa') U TOMOXUMHUYECKOM
(Monens "c HeB3auMoAecTByroNUM siapom"). HabGmromaemas CKOpoCTh MpeBpalieHus, BpeMsi IPEBPaIICHHs
U TIyTU MHTCHCU(DHUKAIMY [Tl pa3TUYHBIX 00JIaCTel MPOTEeKaHMs mpoiiecca.

['eTeporeHHbI XUMHUYECKHH Tpoliece ""ra3 ()KUIKOCTh) - KHUAKOCTE". OOOCHOBaHWE, TOCTPOCHUE U aHAJU3
MaTemMaruueckoit monenu. Habmomaemast ckopocTh MpeBpalieHuss U 00JIaCTH MpoTeKaHus mporecca. [lytu
MHTECHCU(PHUKAIIUH IS pa3JINYHBIX PEKUMOB IIpoliecca.

Karanutuaeckwii npouecc. Onpenenenue, KiaccuGUKams, IpuMepsbI.

['ereporeHHblii KaTaIM3 Ha TBEPAOM KaranuzaTope. OO0CHOBaHME, TOCTPOCHUE U aHAJIU3 MAaTeMaTHYECKOU
MOJIeTM Ha KaTAIMTUYECKOW TMOBEPXHOCTH M B MOPUCTOM 3epHE KaTanusartopa. HaOmromaemass cKOpoCTh
npeBpalieHust 1 o0nacTu nporekanus nporecca. CTerneHb UCIOIb30BaHUs BHYTpeHHEH noBepxHocTu. [lytu
WHTCHCU(PHUKAIIUN KATATUTHIECKUX MTPOIIECCOB.

2.3. Xumuueckne peaktopsl. OmpeneneHrne M Ha3HAYCHUE XHMHUYECKOro peaktopa. O030p THIIOB
XUMUYECKUX PEAKTOPOB, UX CTPYKTYPHBIE DJIEMEHTHI (peaklMOHHAas 30HA, YCTPOMCTBAa BBOJA M BHIBOJA,
CMEILIEHHUs, pa3/iejeHus] U paclpeesieHus] MOTOKOB, TEeMJI00OMEHHbIE 3J€MEHTHI), OCHOBHBIE MPOLIECCHl U
SIBJICHUS B HUX.

CucremaTu3anys npoueccoB B XUMUYECKOM PeaKkTope Mo MacmTaly UX MPOTEKaHUs: XUMHUYECKasl peaKiys,
XUMHUYECKHH TPOLECC B AIIEMEHTApHOM O0BEMe, MPOLECChl B PEaKIIMOHHOM 3JEMEHTE U B PEaKToOpe B
LIEJI0OM, - UX B3aMMOCBS3b M Hepapxuyeckas CTPYKTypa MaTeMaTU4YeCKOHl MOJeNu Mpolecca B PeakTope.
[IpuMepsl MPOIIECCOB B pa3IMUHBIX BUJAX XUMUUYECKUX PEAKTOPOB.

Knaccudukanus mpoieccoB B peakTopax MO pazIUYHBIM IpHU3HAKaM - BHJ XUMHYECKOIro Ipolecca,
OpraHu3aiysi MOTOKOB PEareHTOB (CX€Ma JBUKEHHUS PEreHTOB 4epe3 PEeakTop, CTPYKTypa IMOTOKOB B
PEaKIIMOHHOW 30HE), OpraHW3aIMs TEIJIOBBIX ITOTOKOB (TETUIOBOM pPEXHM, CXeMa Terioo0MeHa),
CTallMOHAPHOCTH MpoIiecca.

O6ocHOBaHME U TMOCTPOEHUE MaTEeMaTHYEeCKONW MOJENU Mpollecca B PEaKTOpax pa3IM4yHOro THIA Kak
CUCTEMBl YpaBHEHHI MaTepHalbHOTO M TEIUIOBOTO OalaHCOB Ha OCHOBE TAaHHBIX O CTPYKTYpe IOTOKa,
XUMHYECKHX TMpEeBpalleHUsIX, SBIEHUSAX IepeHoca TeIula M BellecTBAa M HMX B3aUMOJICHCTBUHU.
CucremaTtu3zaius u Ki1accuukaims MaTeMaTHIeCKUX MOJIETICH MPOIIECCOB B PeaKTOpax.

N3oTepmuueckre mporecchl B XUMUYECKOM peakTope. BiausHue cTpyKTypbl MOTOKa (MIeaIbHOE CMEIICHHE
U BBITECHEHHUE), CTALMOHAPHOCTH Mponecca (MPOTOYHBIA M TMEPUOAMYECKHUN), MapaMeTpoOB M YCIOBHI
MPOTEKaHUs Tpoliecca (TemrepaTrypa, KOHLIEHTpalusl, JaBjieHne, 00beM PEeaKIIMOHHOM 30HbI, BpeMs), BUAa
XMMHAYECKON peakuuu (ImpocTas U cloxKHas, oOpatumas U HeoOpaTUMas) M e€e IapaMeTpoB Ha Mpoduiu
KOHLEHTpAalMd U TOKa3aTelid Ipolecca B peakTope (CTeNeHb MpeBpallleHusi, BBIXOJA MPOIYKTa,
CEeNeKTUBHOCTh Tporiecca). OcHOBBI pacyera mporecca B peaktope. CormocraBieHue 3¢QQGEKTHBHOCTH
MIPOLIECCOB B PEAKTOPax HI€aIbHOTO CMEIICHUS U UCabHOTO BBITECHEHUSI.



Heuszorepmuueckue npoieccbl B XUMUYECKUX peakTopax. OpraHu3aius TEMJIOBBIX MOTOKOB U PEKHUMOB B
XUMUYECKHX peakTopax. Pacnpenenenune temmepaTypbl, KOHLEHTpAaUUMHd M CTENEHW MPEBpAlICHUS B
peakTope B pPEKMMax UACATBLHOTO CMEIICHUS ¥ BBITECHEHHUS, aauabdaTUYecKOM U C TEIJI00OMEHOM.
VY CTONYMBOCTh CTallMOHAPHBIX PEKUMOB B PEAKTOPaX UJI€aJIbHOTO CMELICHUSI.

[IpomblilieHHBIE XUMUYECKHME peakTopbl. Ha KOHKpPETHBIX NpHUMepax MPEeIMETHO paccMaTPUBAIOTCS
IIPOMBILUIEHHBIE PEAKTOPHI JJI MPOBEIEHUS MPOLECCOB TOMOTE€HHBIX, T€TEPOT€HHBIX U KAaTAIUTHYECKUX -
THUIIBI PEAKTOPOB, KOHCTPYKTHUBHBIE XaPAKTEPUCTUKH U OCOOCHHOCTH PeXMMa, 00JIaCTH UCIIOJIb30BAHMUS.

Pazgen 3. Xumunyeckoe npon3BOACTBO, KAK XUMUKO-TEXHOJIOTUYECKAsE CUCTEMA.

3.1. XTC kak mozenb xumuueckoro npousojactBa. CocraB XTC: 3eMeHTHI, CBSI3H, MOJCUCTEMBI, -

U UX peaju3alus B XMMHUYECKOM MPOU3BOJICTBE.
Omnucanne XTC. Bunbt moneneit XTC - omucarenpHbie W rpaduueckue. OmnucaTeabHbIE MOACIH -
XUMHYECKass CcXeMa ¢ MareMatudeckas wmojenb. [ 'paduyeckue wmojenu -  GyHKIMOHAIbHAS,
TEXHOJIOTHYECKasl, CTPYKTYpHas U Jpyrue (crenuanbHble) cxembl. HazHaueHue, IpuMEHEHNE U B3aUMOCBS3b
MOJENEN.

3.2. Ananu3 XTC. Ilonsitue, 3amaun u pe3yabtarsl aHanu3a X TC - cocrosinue XTC, MarepualibHbII
U TEIJIOBOM OamaHChl, MOKAa3aTelH XMMHYECKOTO IPOM3BOJCTBA. MeETONMKA COCTaBICHHUS U pacdera
MaTepHaTbHBIX U TETUIOBBIX OamancoB XTC u ee moacuctem. @opmsbl peAcTaBiICHUS OATAHCOB.

CpoiictBa XTC kak CcHUCTEMBI: B3aMMOCBSA3aHHOCTb PEXHUMOB 3JIEMEHTOB, pa3N4yMe ONTHUMAIbHOCTH
3JIEMEHTA OJIMHOYHOI'O U B CUCTEME, YCTOMYMBOCTh U CYIIECTBOBAHHUE CTALIMOHAPHBIX PEXKUMOB U JIp.

3.3. Cunre3 XTC. Ilonstue u 3amaun cunreza XTC. OcHoBHble 3Tambl pazpaborkun XTC. Ponb
MaTE€MaTUYeCKUX M 3BPUCTHYECKMX MeToJ0B. OcHOBHbIE KoHuUenuumu npu cuHTede XTC: mnomHoe
UCIIOJIb30BAHUE CBIPHEBBIX U JHEPreTUUYECKUX PECYypCOB, MHUHUMHU3ALMS OTXOJOB, ONTHUMAIbHOE
UCIIOJIb30BaHueE anmnapaTtypsl. X comepikanue u cocoObl peaan3auu.

Opnopogueie XTC, OCHOBBI NOCTPOEHUS HMX ONTHUMAJIBHOM CTPYKTYphl: CHUCTEMa PpPEKYIEpPaTHUBHOIO
TeriooOMeHa, cucTeMa pas3/iefieHUus MHOTOKOMIIOHEHTHON CMECH, CUCTEMa PEaKTOPOB.

Paznen 4. CoBpeMeHHbIE TEHICHIIUH B Pa3BUTUU XUMUYECKON TEXHOJIOTHUU.

4.1. IlepcieKTUBHBIE UCTOYHUKH CHIPbS U SHEPTUU.

4.2. HoBbIe XMMHKO-TEXHOJIOTHYECKHUE TPOIECCH U CIIOCOOBI MONYYCHUS TPOYKTOB M MaTEPHAJIOB.
Hanotexnonorusa. CoBwmelieHHble Mpolecchl. ['mOkue M mepecTpauBaeMble TEXHOJIOTMUYECKHUE CXEMBI,
3aMKHYThIE, MAJIOOTXOAHbIE TPOU3BOJICTBA.

4.3. XuMru4YeCcKue MpOMBIIUICHHBIE KJIACTEPHI.

4. O0béM yueOHOI TUCUMIIIIUHBI:

O0bemM TUCUUIIJIMHBI
Bup yueOHoit padoTbl Axan, | Acip.
3E
4. 4.
OO0masi Tpy10€eMKOCTh 1M CHUITTHHBI 6 216 162
KonTakTHasi padoTa — ayIMTOPHbIE 3aHATHS: 4 144 108
Jlexmun 0,89 32 24
[Tpaktrueckue 3anstus (113) 2,22 80 60
Jlabopartopusie pabots (JIP) 0,89 32 24
CamocrosiTesbHasi padoTa 1 36 27
KoHnrtakTHas camocrosTenbHas pabora 0,2 0,15
1
CaMocCTOsITENIbHOE U3YUYEHUE PA3AEIOB IUCLIUIIIMHbI 35,8 | 29,85
Bua koHnTpoJis:
KypcoBas pa6ora (3auer) + + +
JK3aMeH 1 36 27
KonrtakTHas paboTa — mpoMeXKyTOUHAs aTTECTAIHS 1 0,4 0,3
[ToaroroBka K 3K3amMeHy 35,6 26,7




KypcoBasi pabora
Bua uToroBoro KOHTpoJIs: (3auer)
IK3aMeH

AHHOTauA padoyell MPOrpaMMbl JUCHHIJIMHBI
«KBanTroBasi XuMus»

1 Heap DMCHUIUIMHBI — 3AI0KUTh (QyHIAMEHT A paboThl OyAyIIMX CHENHAIMCTOB B YCIOBHSX
COBPEMEHHBIX HAYKOEMKHX XUMHKO-TEXHOJOTUYECKMX IPOU3BOJICTB U 00ECHEYUTh BO3MOXKHOCTH
CaMOCTOSITENILHOTO M OBICTPOTO OCBOCHHS MMM HOBBIX MHHOBAIIMOHHBIX MPOU3BOJICTBEHHBIX MPOIECCOB U
HOBOW COBPEMEHHOW TEXHHKH.

2 B pe3yabTaTe n3y4eHHs JMCHUILIHHBI 00yYAIOIIUICS 10JIKEH

Obaaoams clefyomUMy KOMIETCHIIMSIMA U UHAUKATOPaAMH UX JOCTHKCHUS:

VK-6.1, OlIK-1.1, OIIK-3.1, OIIK-3.2, OIIK-4.1

3namo:

- OCHOBHBIE IIOJIOKEHHSI KBAHTOBOM XHWMHH, COBPEMEHHOW TEOPUM XHMMHUYECKOW CBSI3U H
MEXMOJIEKYJIIPHOTO B3aUMOJACUCTBUS U IPUMEPBI €€ TPUMEHEHUS K KOHKPETHBIM XUMUUYECKUM CHCTEMaM;
- TPUHIUIBI KOJIMYECTBEHHOW XapaKTepU3allM aTOMHOW U 3JIEKTPOHHOM CTPYKTYPbl MOJEKYJISIPHBIX U
CyNPaMOJIEKYISPHBIX CUCTEM;
- OCHOBHBIC B3aMMOCBSI3U MKy dJIEKTPOHHON CTPYKTYpPOil 1 GU3UKO-XUMHUYECKUMHU CBOMCTBAMH BEIIECTB,
JeXKallue B OCHOBE YIIPABJICHUS CBOMCTBAMUY;
- BO3MOYKHOCTH OCHOBHBIX COBPEMEHHBIX KBAaHTOBO-XMMHYECKHX PACUETHBIX METOJOB M 00IacTH HX
IIPUMEHUMOCTH.

Ymemy:
[IpuMeHATh KBAaHTOBO-XMMHMUYECKHE IMOAXOJbI U METOABI JJIA pacyera, WHTEpPIpETalMu W IpeAcKa3aHus
CTPOEHHUSI U CBOMCTB MOJIEKYJISIPHBIX U CYITPAMOJICKYJISIPHBIX CUCTEM.

Braoemy:
DJIeMEHTAapHBIMU HABBIKAMHM NMPUMEHEHUsI KBAHTOBO-XUMHUYECKUX TOJIXOJI0B U METOJOB U MHTEPIIPETALlUU
pe3yabTaTOB MPHU PEHICHUH MPAKTUYECKUX TEXHOJIOTMYECKUX 3aJad W CTaHAApPTHBIMH  KBAaHTOBO-
XUMUYECKUMH KOMIBIOTEPHBIMU MTPOTrpaMMaMHu.

3 Kparkoe coaepxxanue TUCUUIIIMHBI

Beeoenue. Ilpenmer kBaHTOBOM XUMUH. POJIb KBAHTOBOM XMMUU B OMMCAaHUU XUMUYECKUX SIBJICHUHN U
npoueccoB. B3anMoCBA3b KJIaCCUUYECKON U KBAHTOBOW MOJIENIEH MOJIEKYJI.

Paszoen 1. Obwue npunyunai.

1.1.  OcHoBHBIE TPUOTHKEHUSI.

OCHOBHBIEC TIOJIOKEHHUS KBAHTOBOW MEXaHUKH. BapuanMoHHBI MeTON HAaXO0XKICHHUS BOJHOBBIX (DYHKITHIL.
[TpubmkeHre He3aBUCHMBIX dYacTull. MeToj caMocoryiacoBaHHOTO Mo st aromoB. [Ipubmmkenue
[EHTPATBHOTO MOJIL. ATOMHBIE OPOUTAIH U UX XapaKTEPUCTHKHU.

1.2.  OaHO7EKTPOHHBIE U MHOTO3JIEKTPOHHAS BOJIHOBAs (PYHKIIMS M METOJBI UX pacyeTa.
AHTHCUMMETPUYHOCTD 3JIEKTPOHHOW BOJMHOBOH (QyHKIMH. Cruu-opOutanu. [lerepmunant Cnelitepa.
Mertoast Xaptpu-doka u Kona-IlIsma, xumudeckass TpaKTOBKa PE3yJIbTaTOB. DJIEKTPOHHBIC KOHPUTYpAITIH
aTOMOB C TOYKHU 3PEHUSI KBAHTOBOM XHUMUHU.

Pasoen 2. Memoowi keanmogotul xumuu.

2.1. MonekynsgpHas CTpYKTypa, JIEKTPOHHAS KOPPETSALIUSL.

[Mpubnuxenne bopra-Onmnenreiimepa, aquadaTndeckuil MOTEHIMAN U TIOHATHE MOJEKYISIPHOU CTPYKTYpPHI.
Meroast Xaptpu-®oka u Kona-lllama s momekynsl. [lpubmmkenne MO JIKAO. DnektponHas
Koppensusa. Meron KOH(UTYpallmoOHHOTO B3aumojeiicTBus. Teopema bpusumosna. Teopust Bo3MyILeHUA.
Merto BaJIeHTHBIX CBsA3€H. Pacuer sHepruu Iuccoumranuyi XMMHUYECKUX CBSII3EH.

2.2. Hesmnupuieckue U NoJIy3MIUPUIECKHE METO/BI.

Hepapxusi MeTOOB KBAaHTOBOM xXuMuH. Heammupudeckas KBAHTOBas XWUMHUSA. ba3ucHbie (QYHKIUH IS0
HE3MITUPUYECKUX PacdyeToB. ATOMHBIE M MOJEKYJSpHbIe Oa3ucHble HAOOpbl. Posib 6a3uCHBIX (QYHKIUI B
OMMCAHUU CBOMCTB MOJIEKYIL.



[Momysmnupuyeckue MeToabl. [-3nekrponHoe npubnmxenue. Meton Ilappuzepa-Ilomna-ITappa. I[Tpoctoit u
pacIlIUpEeHHBI METOAbl XIOKKes. TOYHOCTh KBAHTOBO-XMMHUYECKMX PACUETOB XUMHUYECKHUX CBOWMCTB
MOJIEKYJL.

Pazoen 3. Xumuueckas cesa3v u medxncmonekyiapHvle e3aumooeticmeus. Keanmoso-xumuueckoe onucanue
peaxkyuil u 21eKmpOHHAs CIMPYKMYpd meepouvlx mel.
3.1. Xumuyeckas cBsI3b U MEKMOJIEKYJISIPHbIE B3aUMOICHCTBUSI.
OpOuTasibHas KapTUHA XUMUYECKOU CBsI3U. KOHCTpYKTUBHAS U IECTPYKTUBHAS HHTEPPEPEHITUS OpOrTaeii.
MornekynsipHble opOWTaTM M HMX CHUMMETpHiiHas kiaccudukanus. KoppensiuoHHble AuarpaMMel.
DJeKTpOHHBbIE KOH(PUTYpaLlUU IBYXaTOMHBIX MOJIEKYJ. AHAIU3 3acelieHHOCTel opOuTaneit no Maumkeny.
[lonsatue o 3apsmax u mopsakax cBsizedl. IIpocTpaHCTBEHHOE pacmpenesieHUue AIEKTPOHHOW IUIOTHOCTH.
JledopmarimoHHass ~ JJIEKTPOHHAs  IJIOTHOCTh.  TOMOJIOTMYECKass  TEOpUST ~ XUMHUYECKOW  CBS3H.
DIJIEKTPOCTATUYECKUN M SHEPreTHUYECKUM aCTEKThl OMUCAHUS XUMHUYECKOW CBSI3H. DJIEKTPOHHOE CTPOCHHE
MHOTOATOMHBIX ~ MOJIEKYJl. KBaHTOBO-XMMMUYECKHI aHAIW3  MEXMOJEKYISPHBIX  B3aUMOJEUCTBHUM.
Bonoponnas cBs3b. Metoasl pacueta CynpaMOJeKyIspHbIX cucTeM. KBaHTOBass XMMHUsSI 3JIEMEHTOB JKHUBBIX
CHUCTEM.
3.2. KBaHTOBO-XMMHUYECKOE OMHUCAHUE PEAKIIUNA. DIEKTPOHHAS CTPYKTYpa TBEPABIX TEIl.
KBaHTOBO-XMMHYECKOE ONMUCAHME XMMHUYECKHX peakuuid B ra3oBoi (asze. [IoBEpXHOCTh MOTEHIMATBHOM
SHEPrUU XUMUYECKOU peakuuu. [1yTh XUMUYECKOM peaklnui, KoopAuHaTa peakuuu. [lepexoaHoe coctosiHue
WM aKTUBUPOBAaHHBIN Komriekc. OcoOble TOYKM PABHOBECHBIX M TMEPEXOAHBIX COCTOSIHHA. MeETOIbI
OTIMCAHUsI XUMHUYECKUX peakiuii. HIEKCh peaKIMOHHON CTIOCOOHOCTH. DJIEKTPOHHAS CTPYKTYpa TBEPJIBIX
ten. OMHOATEKTPOHHBIE BOTHOBBIE (DYHKITMHM B KPUCTAIIAX U METOJIbI MX pacueTa. Ypoenb Oepmu. 3oHHAsS
CTPYKTYypa TBEPJIBIX TNl U 00YCIOBJICHHBIE €10 CBOWCTBA.
3axniouenue. KBaHTOBask XMMHsI KaK MHCTPYMEHT ITPOTHO3a B XUMUHU.
OO6111ee KOJIMYECTBO PA3ALIOB — 3.

4 O0beM yueOHOH THCHHMILINHBI

O0bemM TUCUUIIMHBI
Bun yueOHoi#t padoThl Axan. | Actp.
3E 4. 4.
O01mas Tpy10eMKOCTh TUCIHUILIHHBI 4 144 | 108
KonTakTHasi padoTa — ayiuTOpHBIE 3aHATHA: | 2.22 80 60
Jlexun 0.89 32 24
[Ipaktuueckue 3ausrus (113) 1.33 48 36
Jlabopartopusie padots (JIP) - - -
CamocrosiTesbHast padoTa 0.79 28 213
CamocrosiTenbHOE U3YUECHHE Pa3/IeNIoB 0.79 | 280 213
JUCIUITNHBI
Buabl KOHTpOJIA:
JK3aMeH 1 36 27
KonrtaktHas  pabota —  MPOMEXYTOYHAS
0.4 0.3
aTTecTanus 1.0
ITonroroBka K 3K3aMeHY. 35.6 26,7
Buja nTOroBoro KOHTpoJIs: IK3aMeH

AHHOTAUUsA padoyeil MPOrpaMmMbl JUCUUIIIMHBI
«®Pu3nyecKkue MeTobl HCCIEI0BAHUS B XUMH I

1 Heap mucuumiamHbl — ¢GopMHpOBaHHE Y OOYYAIOMIMXCS CHUCTEMAaTH3UPOBAHHBIX 3HAHUU O
COBPEMEHHBIX MeToAaX (U3UKO-XMMHUYECKOTO aHaju3a, MOBBIINIEHNE MPOPECCHOHANBHBIX KOMIETEHIIUI B
001acTH MpoBeACHHs (PU3MKO-XUMHUUECKOTO aHaIM3a, MOJy4YeHHE HaBBIKOB B MHTEPIPETAIIUU PE3YJIbTaTOB
HCCJIEIOBaHHM, TPOBEICHHBIX HA COBPEMEHHBIX MPHUOOpax GU3NKO-XUMHUYECKOTO aHAN3a.



2 B pesyabraTe H3y4eHUs] JUCHHUILUINHBI 00y4aI0UICS TOJI/KEH:

Ob6aaoams cleayOmUMU KOMIETSHIIMSIMU U UHAUKATOPAMH UX JOCTUKECHUS:

VK-6.1, VK-6.2, VK-6.3, VK-8.2, OIIK-1.1, OIIK-2.1, OIIK-2.3, OIIK-3.1, OIIK-3.2, OIIK-5.1,
OIIK-5.2, OIIK-5.4.

3nams:

— O TEOpPEeTHYECKHX MNPUHIUMNAX, JISKAIIUX B OCHOBE Tra3oBOil XxpomaTorpaduu, XpomaTo-Macc-
cnexrpomerpun, UK-cnekrpomerpun, ¥ ®@- u AMP -cnexkrpomerpuu;

— KJIaccU(pUKAIIUIO U MEXaHU3M JIEHCTBUS IETEKTOPOB, MpuMeHseMbIX B [ KX u KX, Thmsr KoJI0HOK
B I KX n XX

— o0yacTu MpUMEHEHHSI XpoMaTorpauueckux aHau30B pH uccienoBanni bAB;

— OCHOBHBIE MOJIOXKEHUS TEOPUH KOJIeOATeTbHON CIIEKTPOCKONHH, BUIBI KOJIEOATEIbHBIX CIIEKTPOB,
IPOMCXOXKACHUE KOJIeOaTeNbHBIX CIIEKTPOB, AHATUTHYECKHE BO3MOKHOCTH KOJIEOATEIBHOM CIIEKTPOCKOIINY;

— crnocoObl HMOHM3AIlMM OPraHMYECKHUX BEUIECTB U JETEKTUPOBAHUS TIOJYYEHHBIX HOHOB,
IPUMEHSIEMBIE IPU MACC-CIIEKTPOCKOIINH;

— TEXHOJIOTHIO DELICHUS MPSAMBIX U OOPATHBIX CIEKTPaJbHBIX 3a1ad NpuUMeHHuTeabHOo K SIMP,
BKJIFOYasi IByMEPHYIO CIIEKTPOCKOIIMIO, OCHOBBI MHTEPIIPETalUU ClIEKTpoB SAMP.

Ymemn:

— MHTEPIPETUPOBATH JIaHHbIE, moaydeHHble MeToaamu [ KX, KX, UKC, AMP;

— MPUMEHSTHh JaHHBbIC, IOJIyYEHHbIE C IOMOIIBI0 CIEKTPOPOTOMETPUH, AJII KOJIMUECTBEHHOTO
OIpEENICHUs] OPraHUUYECKUX BEILECTB;

— OIpeAensiTh OCHOBHBIE Xpomarorpaduyeckue MapaMeTpbl M3 TMOJYYEHHBIX XpPOMaTorpamm
pa3aeNeHHON CMECH;

— BBIBJIITH  XapAKTEPUCTHUYECKHE IIOJIOCHI  TOIJIOLIEHHS]  PA3MYHBIX  CTPYKTYPHBIX U
(YHKIIMOHATBHBIX TPYII B OPraHMYECKUX COCAMHCHUSX; WACHTU(DUIMPOBATH OPTraHMYECKHE COCIUHEHUS
no UK-cnekrpawm;

— peliarh NpsiMble CIIEKTPATIbHBIE 33/1a4H;

— ONpeeNATh YHCIO U OTHOCHTENBHYIO HHTEHCHBHOCTh BCEX CUTHAOB B crekTpax SIMP 'H u °C,
yCTaHaBIMBATh XUMUYECKHUE CJIBUTHU ISl CUTHAJIOB aTOMa YTJIEpO/ia U aToMa BOJAOPO/Ia.

Braoemp:

HaBBIKAMHU OMUCAHUS CTPYKTYpPbl OPraHUYECKHX MOJIEKYH, Ucnoiib3ys aanHbie MK-cnekTpockomnuu,
SIMP cniekTpoMeTpuu.

3 KpaTrkoe coaep:kanne IUCHUNIHHBI

Paszoen 1. Cnexmpockonuueckue memoowl ananuza. Xpomamozpaguueckue memoowvt ananuza. Macc-
cnekmpomempus. Kanunnapuuiii anekmpogopes.

1.1. CnekTpaiibHble METOJABl aHaiu3a. B3auMoaelcTBUE HSIIEKTPOMAarHUTHOTO M3JIYyYEHHUS C
BeniecTBOM. OCHOBBI TE€OpUU B3aUMOACUCTBUSI M3Iy4EHUS C aTOMaMHU U MOJIEKyJaMH. ATOMHBIE H
MOJIEKYJISIpHBIE CHEKTPHI MOTJIOMIEeHNs M u3nydeHus. Kmaccudukanusi crnekTpalbHBIX METOIOB aHAJIN3a.
MeTtoabl MOJEKYJISPHOM crieKTpockonuu. MomekysspHas aOCOpOIHMOHHAs CIEKTPOCKONUS B BUIMMON U
yIbTpapuoIEeTOBOM 00JIACTH KaK METOJ HCCIIECJOBAHMS AJIEKTPOHHBIX CHEKTPOB MHOTOATOMHBIX MOJIEKYI.
XapakTepUCTUKH 3JIEKTPOHHBIX COCTOSHUI MHOIOATOMHBIX MOJIEKYJ. [IpuMeHeHne 37€KTPOHHBIX CIIEKTPOB
MOTJIOIIEHUS] B KAYECTBEHHOM, CTPYKTYPHOM M KOJIMYECTBEHHOM aHAIM3ax. TEeXHUKA MOJIEKYJISIPHOMI
CIEKTPOCKOIUH TOTJIOMICHUS B BUIUMOM 1 Y D-0051acTsX.

1.2. UudpakpacHas crekTpockonus. MeTroapl kosiebaTeapbHOl crekTpockonuu. KomebaTenbHbIe
CHEKTPBHI, YPOBHU DHEPrUH, WX Kiaccupukamnus, GyHIaMEeHTAIbHBIE, 0OCPTOHHBIE U COCTABHBIC YaCTOTHI.
Cneunduynocts KosiebaTeNbHbIX CHEKTpoB. [IpumeHeHHe METON0B KojeOaTelnbHONW CIEKTPOCKOMHUH IS
KaueCTBEHHOI'O U KOJIMUecTBEHHOro aHanu3a. Texuuka MK cnexrpockonuu u criekrpockonuu KP.

1.3. Macc-ciektpomeTpus: oOUIMe MPUHLIMIIBI U OTIMYUS Pa3IUYHBIX MaCC-CIIEKTPOMETPUUYECKUX
metonoB. [IpuMeHeHHMsT Macc-CHeKTpalbHbIX MeToqoB. CrnocoObl HMOHHU3AIMHM, M JACTEKTUPOBAHMSA
UCIIOJIb3yEMbIE B Macc-CIEKTPOMETPHH. XpomaTo-Macc-CleKTPOMETPHUSI. Mertponornueckue
XapaKTEpUCTUKU METOJ]a MaCC-CIEKTPOMETPHUH.

1.4. Xpomarorpaduueckue wmeroapl. Xpomarorpadus. Krnaccubukamus xpomaTorpaduyecKux
metonoB. OOmas Teopust xpomarorpaduu. OcHOBHbIE NOHATHS Xpomartorpaduu. DddekTuBHOCTE U
CEJIEKTUBHOCTB XpoMmaTorpaduueckoro pasaeneHus. Teopust TEOpeTHYeCKUuX TapesioK, H30TEPMbI COPOLIMU U
UX MHTEpIpeTalus, KHHeTu4eckas teopus Ban-/leemrepa. AHamu3 M crmocoObl o0cueTa XpoMaTOrpaMM.



BricokoaddextuBnas sxuakoctHas xpomatorpadus (BOXX). Knaccuduxanms wmeromor BIKX mo
MexaHu3My pazzaeneHus. HopmansHo-azoBas u oOpameno-dazoas BOXKX. CopOeHTH M 3ITIOCHTHI.
Ob6nactu npumenenus. Cneunanbubie BapuanTsl BOXKX. "a3zoBas xpomarorpadus. O6xacTe NpuMeHEHUsI.

1.5. Kamnnsipasiid anektpodopes. duszndeckue oCHOBBI MeTo/ia. OCHOBHBIC MOHATHS U TEPMHHBI.
DIEKTPOOCMOTHYECKUH TOTOK. OCOOCHHOCTH MPOBEACHUS KaNMUILIPHOTO 3JIEKTpodope3a B YCIOBUSIX
oOpatieHHOM mongpHocTU. Llenun u mpuHLUIBI MOAM(UKAIMM MOBEPXHOCTH Kamwuisipa PasHoBuIHOCTH
MeTo/a (KanWUISIPHBINA 30HAIBHBIN 31eKTpodopes, MULCIUIAPHAs HIEKTPOKMHETHUECKas: XpoMaTorpadus u
KalmWuisipHast  aJekTpoxpoMarorpadusi). Meroasl BBoga o60pasna. OCHOBHbIE THIBI JETEKTOPOB.
Kanunnsipel, pa3HOBUIHOCTU MOKPBITHIA.

Pazoen 2. Cnexmpockonus 'H u 3C SIMP. [{eymepuvie cnexmpui.

2.1. CrieKTpOCKOIHUs SIAEPHOrO0 MarHUTHOTO pe30HaHca. SBJIEHUE AI€PHOT0 MAarHUTHOTO PE30HAHCA.
SIMP-CHeKTPOCKOIUsS OpPraHMYeCKUX coeauHeHnit Ha sapax 'H. IIpuHIMIBL ycTpoiicTBa M pabOThI
coBpemeHHoro SMP-cnektpomeTrpa. BakHOCTP ¥ 3HaueHHWE TMPABUIBLHON TPOOOMOATOTOBKH  JJIS
nposeneHuss AMP-uccnenoBanuss. OCHOBHBIE NOHATHA. YpaBHEHHE pe30HAaHCA. XHMMHWUYECKHH CJIBHT,
BJIMSTHUE HA €r0 BEJIMYUHY 3JEKTPOHHOTO OKPY>KEHHUS U MPUPOJIbI PACTBOPUTEIIS.

2.2. CHeKTpOCKONHs  SIIEPHOTO  MarHUTHOro pe3oHaHca. CHUH-CIIMHOBOE  B3aUMOJICHCTBUE,
KOHCTaHTa CIHH-CIIMHOBOT'O B3aWMOJAEWCTBUSI, MYJIbTHILIETHOCTh CUTHAIOB B crekTpe. [lopsaok cnekrpa.
[lonsTHE O CIMHOBOM CHCTEME M NPaBUJIa HOMEHKJIATyphl CIIMHOBBIX cUCTeM. CIIEKTphI IEPBOr0 MOPSAKA.
CucreMbl BHICOKHX MOPSIKOB. PenakcaliioHHbIE MTPOLIECCHI.

2.3. SIMP cnekrpockonus Ha sapax *C. OcHOBHbIE MOJOXKEHHUs, OCOOEHHOCTH M XapaKTEPUCTHKH.
Cranmaptel B °C SIMP. Baxneiimme oTnmums pesoHanca Ha sapax °C oT pesoHaHca Ha sgpax 'H.
Xumcapuru °C s oprammueckux Mojiekyn. Metoasl crekrpockornuu SC-SIMP. Snepubiii sddext
Osepxaysepa. 'D Cnextp *C ¢ mopmasnenmem CCB mo mporonam Broad Band (BB). Ilpumenenue B
CTPYKTYpPHO-aHAIUTHYECKUX LIeaX crekTpockonuu SIMP Ha sapax '*C (oOHapyxkeHHe HedKBUBAIEHTHBIX
aTOMOB yIJIepo/ia, yCTaHOBJIEHUE THIA cTpyKTyphl). CriekTp *C 6e3 nmonasnenus CCB.

2.4. ]IBoitHol pe3oHaHc. CrnenualbHbIE AKCIEPUMEHTAlIbHBIE METOAbI B clekTpockonuu SAMP.
MeTtonbl yHpoIIeHHs CIIEKTPOB, MOJABICHHE, MPEIHACBIIICHIE, SKCIEPUMEHTHI JBOMHOIO pe30HaHCca, UX
npumMeHenus. Anepusiii a¢pdext Osepxaysepa (130). Cnexrpel NOESY. Ilpumenenus 20 nis uzydeHus
CTPOEHHS U KOPPEKTHOT'O OTHECEHUSI CUTHAJIOB.

OO11ee KOJIMYECTBO pa3iesioB: 2.

4 O0beM yueOHOI JUCUHMIITIMHBI

O0bemM TUCUUIIIIMHBI
Bup yueOHoii padoTbl Axan, | Acip.
3E
4. 4.

OO0masi TPy10€eMKOCTh 1M CHUTTHHBI 4 144 108
KonTakTHasi padoTa — ayIMTOPHbIE 3aHATHS: 2,67 96 72
Jlexun 0,44 16 12
[Tpaktrueckue 3anstus (113) 0,9 32 24
Jlabopartopusie pabots (JIP) 1,33 48 36
CamocrosiTesbHasi padoTa 1,33 48 36
KoHnrtakTHas camoctosTenbHas pabora 0,4 0,3

1,33
CaMocCTOsITENbHOE U3YUYEHHE PA3AEIOB IHUCLUIIIMHBI 47,6 35,7
Bua koHuTpoJis: 3a4deT ¢ OLIEHKOM

AHHOTaUUs padoyeil NPOrpaMMbl JUCUUIIIMHBI
«Koamouanasi Xumus»

1 Heab aMCUMIJIMHBI — BOOPYXUTh OOy4aromuxcsi 0a30BbIMH 3HAHUSMHU IO TEPMOJIMHAMUKE
MMOBCPXHOCTHBIX SIBJICHUU U CBOMCTBaM AUCIICPCHBIX CUCTEM U IMMPUBHUTHL YMCHHUC UCIIOJIB30BAaTh 3TU 3HAHUA
IIPU UCCIIEI0BAaHUU, IPOSKTUPOBAHUY U CO3/IaHUU PEaIbHBIX CUCTEM, SBISIONIUXCS B OOJIBIIMHCTBE CITy4aeB
AUCIICPCHBIMMU.

2 B pe3yabTaTe H3yuyeHHs JUCUMILIMHBI 00y4aI0IIUIACH 10JIKEH:



Obaaoams CeNyIOMUMA KOMIETSHIIMSIMA U WHIUKATOPAMH UX JOCTUKCHUS:
VK-6.1, YK-8.2, OIIK-1.1, OIIK-2.1, OIIK-3.1, OIIK-3.2.
3namu:
- IPU3HAKHU 0OBEKTOB KOJUTOMIHON XUMUU U UX KJIacCU(PUKAIHUIO;
- OCHOBHBIC TIOHSTHSI W COOTHOIICHHUS TEPMOJAMHAMHUKH TTOBEPXHOCTHBIX SIBICHUN (TEpMOJMHAMUKA
MOBEPXHOCTHOIO  CJIOSI;  aAre3us, CMauyuBaHUE W PACTEKAaHHWE IKUIKOCTEH; JTUCHEPCHOCTh H
TEPMOJMHAMHYECKHE CBOMCTBA TEI; aJICOPOIUs Ta30B U MapoB, aAcOpOIIUs U3 PACTBOPOB);
- OCHOBHBIE Te€OpUHU (PU3NUECKOMN afcopOIuu;
- OCHOBHBIE IIPEJICTABIICHHS O CTPOCHHUH JIBOWHOIO 3JEKTPUUYECKOTO CII0S;
- IPUPOAY IEKTPOKMHETUUECKOTO MOTEHINAIA;
- OCHOBHBIE JJIEKTPOKMHETUYECKHUE SBIICHNUS,
- YCJIOBUSI TPUMEHUMOCTH 3akoHa CTOKCa;
- 3aK0H JiHITENHHa — CMOJIyXOBCKOTO, TUTICOMETPpUUYECKOE ypaBHeHHe Jlamaca.
- IPUPOAY CEAUMEHTAMOHHOM U arperaTUBHOW YCTOMYHUBOCTH;
- OCHOBHBIE CBOICTBa pacTBOPOB [TAB Kak TMOPMIBHBIX CUCTEM;
- OCHOBHBIE N0J10KeHus Teopun JJIDO;
- IPUYHUHBI U OCOOEHHOCTH OBICTPOM M MEJICHHON KOaryJIsiiuy, KOHIICHTPAIIMOHHON U HEUTpaTH3alliOHHON
KOAaryJsiluH.
- TUIIBI CTPYKTYP, BOSHUKAIOIINE B JUCIIEPCHBIX CUCTEMaX, IPUYUHBI M YCIIOBUS UX 00pa30BaHuUs;
- KJTacCU(DUKAIMIO TUCTIEPCHBIX CUCTEM 10 UX PEOJIOTHYECKIM CBOHCTBAM.
Ymemn:
- paccUuTHIBaTh apaMeTPbl, KOTOPBIMU XapaKTEPU3YIOT AUCIIEPCHOCTD;
- IPOBOJUTH PAaCyYeThl C MCHOJb30BAHUEM OCHOBHBIX COOTHOLIEHUN TEPMOAMHAMUKH ITOBEPXHOCTHBIX
SIBJICHUI;
- paccUUTHIBaTh OCHOBHBIE XapaKTEPUCTUKH IOPUCTOU CTPYKTYPHI;
- paccuMTHIBaTh BEIMYMHY SJEKTPOKMHETHMYECKOrO0 TOTEHIMala 1O JaHHBIM 3JEKTpOOCMOca U
anekTpodopesa;
- PaCCUUTHIBATh HHTETPATBHYIO U MU (HEepeHINATLHYIO KPUBBIE paclIpeIeTICHUS YaCTHI] TI0 pa3MepaM;
- paccUUTHIBaTh U aHAIM3UPOBATh NOTCHIMAIbHBIE KPUBBIE TAPHOTO B3AMMOJICHCTBHS YaCTHII;
- pacCUUTHIBATh U UBMEPATH BA3KOCTH IUCIIEPCHBIX CUCTEM.
Braoemp:
- IPEJICTABIICHUSMH O POJIU MOBEPXHOCTHBIX SBJICHUM U TUCTIEPCHBIX CUCTEM B TEXHUKE U MPUPOJIE;
- METOJIaMHU U3MEPEHMS TOBEPXHOCTHOTO HATSKEHUS, KPA€BOT'O yIJa;
- 3HAHUSAMH O METOJIaX U3MEPEHUS aICOPOIUU U YAECTHHON MOBEPXHOCTH;
- 3HAHUSAMU 00 YCJIOBUSAX MIPUMEHUMOCTH ypaBHeHUs [ enbMromnpiia — CMOITYXOBCKOTO;
- METOJIaMHU ONPEeIeTICHUS FJIEKTPOKUHETUYECKOTO MOTEHIMANA;
- METOJIOM CEAMMEHTALIMOHHOTO aHAJIN3a;
- METO/IaMHU OTIpEJIeNICHUs] KPUTHUECKON KOHIICHTPAI[MN MHIIEIUI000pa30BaHUS;
- METOJIaMH HCCIEA0BaHUS KUHETUKH KOATryJISALINM;
- METOJIaMU U3MEPEHUS U aHAJIN3a KPUBBIX TCUCHUS.

Paszoen 1. Ilpeomem u npusnaku 06beKmos KoaI0UOHOU XUMUU

KomronnHasg xuMus - Hayka O NMOBEPXHOCTHBIX SIBICHHMSX M JUCHEPCHBIX cuctemax. OCHOBHBIE
MOBEPXHOCTHBIC SBJICHHS: aAre3ust 1 CMauyuBaHKe, KalUUIIPHOCTb, aJICOPOIUS, IIEKTPUIECKHE SIBICHHS Ha
MOBEPXHOCTAX U JIp.

OcCHOBHbBIE TNPU3HAKH AMCIIEPCHBIX CHUCTEM - TE€TEPOr€HHOCTb U JUCIEPCHOCTh; IOBEPXHOCTHAA
9HEprus; KOJMYECTBEHHbIE XapaKTEPUCTHKU AucnepcHocTH. Kiaccudukanus IUCHEPCHBIX CUCTEM 110
arperaTHOMy  COCTOSIHMIO  AMcCIiepcHOM  ¢a3pl W jaucnepcuoHHoM — cpensl.  Kiaccuduxanms
CBOOOJHOJUCIIEPCHBIX CUCTEM IO pa3MepaM YacTHUI] U M0 B3aUMOJEHCTBHIO MEXAY AUCIEPCUOHHON cpenoi
U aucnepcHoi (azoil. Posib MOBEPXHOCTHBIX SIBIEHUH M TUCTIEPCHBIX CUCTEM B IPUPOJE, TPOMBIIIICHHOCTH
Y, B YaCTHOCTH, XUMHUYECKON TEXHOJIOTHH.

Paszoen 2. Tepmoounamuka nogepxHoCmHuvIX A61eHUlL

OO6mrast XapaKTEepPUCTHKA MTOBEPXHOCTHOM dHepruu. [loBepXxHOCTHAS SHEPTHsI B O0IIEM ypaBHEHUH |-
ro U 2-ro Havan TepMoAuMHaMuKd. [loBepXHOCTHOE HATsHKEHHME Kak Mepa sHepruu ['mb0ca mexdasznoit



noBepxHOCTH. [IOBEepXHOCTHOE HATSDKEHHE - XapaKTepUCTHKAa MPUPOJBI CONpHUKacaromuxcs ¢a3z M ux
B3auMoIeicTBUsA. CBOMCTBA MOBEPXHOCTEH JKUJIKUX W TBEPABIX Tell. YpaBHeHUe ['mb6Oca-I"enpmromnbma aist
BHYTPEHHEH YIENbHOW MOBEPXHOCTHOW »HHEpruu (TMOJHOM IOBEPXHOCTHOM SHEpruu). 3aBUCHUMOCTD
SHEPreTUUECKHUX MapaMeTpoB MOBEPXHOCTU OT TeMmeparypsl. [Iporeccsl caMonpou3BOIBLHOTO YMEHbBIIECHUS
IIOBEPXHOCTHOM YHEPIUH.

AncopOuust 1 MOBEpXHOCTHOE HaTshkeHHe. CBs3b BEJIMYUHBI a[ICOPOIMH C MapaMeTpaMu CHCTEMBI:
U30TepMa, U30MHMKHA U U30cTepa agcopounu. Meron n3osTkoB ['106ca. dyHIaMeHTaIbHOE aICOPOLIMOHHOE
ypaBHeHue ['m66ca. 'm66coBckas amcopOums. YactHoe BbpakeHune ypaBHeHHs [1b60ca. [ToBepxHOCTHO-
AKTHBHBIE U IOBEPXHOCTHO-MHAKTUBHBIE BEIIECTBA.

Anresus, cMauMBaHUE W pACTEKaHUE XUAKOCTeW. Anresus u koreszus. [Ipupona cuin mexdazHOro
B3aUMOJICHCTBUA. YpaBHeHue Jlrompe mist pabotel aare3un. CMaunBaHue W KpaeBou yroj. 3akoH lOwnra.
CBs3b paboThl aare3uu ¢ kpaeBbM yrioMm (ypaBHenue J[lromnpe-lOnra). JluodunsHbie u nmodoOHbIe
MOBEPXHOCTU. MeTo/Ibl OmpeIelICHUsI KPaeBbIX yIioB. BiusHue MOBEpXHOCTHO-aKTUBHBIX BemiecTB ([TAB)
Ha cMaumBaHue. Pactekanue xuakocreid. Kosddumuent pacrexanus no [Napkuncy. ddext Mapanronu.
MexdazHoe HaTsDKEHHE Ha TPaHUIE MEXY B3aUMHO-HACHIIIEHHBIMH JKUJKOCTSIMU U MPaBHJIO AHTOHOBA.
[IpakTrueckoe 3HaUCHUE aAr€3UH, CMAUYUBAHUS U PACTEKAHUSI.

JlucnepcHOCTh M TepMOJMHAMUYecKHe cBoucTBa Ten. [IpaBmiio a3 I'mGOca um aUCTIEPCHOCTB.
BrnusiHue KpuBHU3HBI MOBEPXHOCTH HA BHYTpeHHee aaBiieHue Ten (ypaBHeHue Jlammaca). [ToBepxHOCTHAs
sHeprusi U paBHOBecHbIC (GopMmbl Ten. Ilpunnun ['mG6ca-Kropu. 3akon Bynbda. Kanumispheie sBieHus
(ypaBHenue JKropeHa), uX poib B HPHUPOAE U TEXHOJOTMU. METOAbl ONpeeNeHNs MOBEPXHOCTHOIO
HaTsDKEHUS. 3aBUCHMOCTh TEPMOJIUHAMUYECKONW PEAKIIMOHHON CIIOCOOHOCTH OT JUCIIEPCHOCTH. Y pPaBHECHHE
KenbBuna. BnusHue AucnepcHOCTH HAa pPacTBOPUMOCTh, KOHCTAHTY PABHOBECHS XHMHMUYECKOW peakIluw,
TeMIeparypy ¢a3zoBoro nepexoja.

[Tony4yenue mucnepcHBIX cUCTeM. MeToabl AucreprupoBaHus. Y paBHeHue PeOunzaepa ans paGoThl
JTUCTIEPTHPOBAaHUsI. AJICOPOIIMOHHOE TOHMIWKEeHHe TmpouHoctd (dddexkr PebOunmepa). ['omoreHHas wu
reTeporeHHas KoujaeHcauus. MeractaOunbHoe coctosiHue. DHeprus [ m60ca oOpazoBaHMs 3apoIbliia HOBOM
(da3el, KpuUTHYECKUW paauyc 3apojsima. J[Be craamm oOpazoBanus HOBOW (ha3el. CBA3b KUHETHUKH
00pa3oBaHus HOBOI (ha3bl ¢ MepechIlieHHEeM. Y TIPaBiIeHUE JUCIIEPCHOCTHIO P TOMOTC€HHOM KOHICHCAIUH.
[Ipumeps! nonydeHust TUCIEPCHBIX CUCTEM METOAaMHU (PU3MUECKON M XUMUYECKONH KOHICHCALINU.

Pa3zoen 3. Adcopbyuonnvle pasrnogecus

Knaccudukamnms Mmexanu3zMoB aacopomnuu (puznueckast ancopOIus, XeMOCopOIrs 1 HOHOOOMEHHAas
ancopbuus). [Ipupoma aacopOumoHHBIX cuia. (OcCOOEHHOCTH COCTaBISIONIMX Cuil  Ban-mep-Baanbca
(OpHEeHTALMOHHBIX, UHAYKIIMOHHBIX M AUCIEPCUOHHBIX) MPH aAcopOuUuu. YpaBHEHHE NI MOTEHLUAIbLHOU
SHEPTUU B3aUMOAECUCTBUS aTOMa (MOJIEKYJIbI) C TOBEPXHOCTHIO TENA.

AncopOryst Ta30B W MapoB Ha OJIHOPOJIHON MOBEPXHOCTH. 3aKOoH ['eHpu. YpaBHEHHE H30TEPMBI
MOHOMOJIEKYJISIpHOU ancopbuuun Jlenrmiopa u ero ananmu3. OmnpeneneHHe KOHCTAaHT 3TOTO ypaBHEHHS
(muueiiHas ¢Gopma ypaBHeHHs JleHrmiopa). YpaBHeHue DpeiiHmnuxa. Teopus MOTMMOJIEKYIIPHOU
ancopbuuu bpynayspa, DOmmera, Tennepa (B3T), ypaBHEeHHE U30TEpMBI a1cOpOInH, ero aHanu3. Jlunelinas
tdbopma ypaBaenust BOT u pacuer ero koncTanT. OnpeneneHue yneabHoi moBepxXHOCTH MeToaoM BOT.

AncopOmust Ta30B ¥ ApOB Ha MOPHUCTHIX MaTepraiax. KolmndecTBeHHbIE XapaKTePUCTHKH MTOPUCTHIX
MarepuanoB. [lopucTeie Tena KOPMYCKYJISIPHOH, KPUCTALINYECKOW W TyOYaTOW CTPYKTYPBI, METOIBI WX
nonyyenus. Knaccudukarus nop no JlyOuHuHY 1 ee B3aUMOCBSI3b C TEOPUSIMH aJICOPOLIUN.

Teopuss kKanwuIsIpHOM  KOHAEHcaMu. KanmuisapHO-KOHACHCAlMOHHBIA —TucTepe3uc. Pacuer
UHTETPaJIbHON 1 qu(pepeHInaTbHON KPUBBIX pacrpeaeieHus o0beMa Iop 1Mo pa3Mepam.

OcobenHocTH ancopOIMM HAa MUKPONMOPUCTHIX Marepuanax. [lorennuansHas teopust I[lomsHu.
AnCOpOLMOHHBIN MOTEHIMAN. XapakTepucTudeckas KpuBas aacopOruu. TemreparypHas HHBApUAHTHOCTh
n apPUHHOCTH XapaKTEPUCTHYECKUX KpuBBIX. OO00OmMIEHHOE ypaBHeHHE TeopuH JlyOMHWHA OOBEMHOTO
3aIOTHEHUST MHKpPOIIOp, YacTHBIE Ciy4dau »J3TOro ypaBHeHus (ypaBHeHue JlyOwnuna-PanymikeBuua).
AJicopOnust ra30B U MapoOB B XUMUYECKON TEXHOJIOTHH.

AncopOIusi TOBEPXHOCTHO-aKTHBHBIX ~ BemlecTB. BnusHue crpoenuss wmojiekyn IIAB Ha
MMOBEPXHOCTHYIO aKTHUBHOCTh, npaBuio Jliokimo-Tpaybe. 3aBUCMMOCTh MOBEPXHOCTHOTO HATSDKEHUS OT
cocTaBa pacTBopa mpu cobmofeHuu 3akoHa ['enpu u ypaBHenust Jlenrmiopa. Ypasuenue LIumkoBckoro.
VYpaBHEHHsI COCTOSIHUSI Ta3000pa3HbIX MOBEPXHOCTHBIX (2JICOPOIIMOHHBIX) TIJICHOK. THITBI MOBEPXHOCTHBIX
IUICHOK U OIpeAeNeHUue HX XapakTepucTuk. Becwl JleHrmiopa. @akTopbl, ONpPENENAIOIINE arperaTHoe



COCTOSIHUE aJICOPOLIMOHHBIX TUIEHOK. OmnpeesieHne CTPOCHUS aICOPOLIMOHHOTO €O M Pa3MEPOB MOJIEKYIT
[TAB.

Pasoen 4. Dnexmpuueckue asnenus Ha nogepxHocmu

JBoitnoit smektpuueckuii cimoit ([I9C), mexanusmbl oOpazoBanus JIDIC. CoOOTHOIICHHUS MEXKTY
AIIEKTPUYECKUM  TOTEHIMAJOM M  TOBEPXHOCTHBIM  HaTshkeHHeM  (ypaBHeHus  Jlunmmana).
DIIEKTPOKANWIUISIPHBIE KPUBBIE U onpeeneHre napameTpoB JIIC mo 3TUM KpHUBBIM.

Oo6mwme npexacrasienus o teopusx crpoenust I2C. Teopus ['yn — Uenmena. Ypasuenue Ilyaccona-
bonsimana mst muddysuoit yactu JI9C u ero pemenue. Tommuaa nuddy3HOTO €0 U BIMSHUE HA HEE
pasnmuuHbIX (akTopoB. J[BoiHON snekTpuueckuii cioil mo teopuu lllTepna, mepesapsgka MOBEPXHOCTH.
[Tpumeps! obpazoBanus A2C. Munenisl 1 uX CTpOCHHUE.

UYetblpe BUAA AIEKTPOKMHETUYECKUX SBJICHHU. DIEKTPOKMHETHYECKUH IMOTEHUUANl W BIHMSHUE Ha
HEro pasiauuHbIX (akTopoB. YpaBHeHHe [ enbMronbua-CMOTYyXOBCKOTO Ui CKOPOCTH IEpeHoca IMpH
aJeKTpoocMoce W asekTpodopese. DPdekTpl, HE yUUTHIBAEMBbICE OSTHM YpaBHEHHEM (ITOBEPXHOCTHAs
IPOBOJUMOCTb,  DJEKTPOPOpETHUECKOe TOPMOXKEHHUE, penakcauuoHHbli  3¢ddekrt). IlpakTuueckoe
UCIIOJIb30BaHUE DJIEKTPOKMHETUYECKUX SIBICHUH.

Paszoen 5. Kunemuueckue ceoticmea oucnepchvix cucmem

OCHOBBI CeAMMEHTAMOHHOrO aHanu3a. CBA3b CKOPOCTH OCAXACHUS YacTHI[ C UX pPa3MEpPOM.
VYcnoBust cobmonenus 3akoHa Crokca. CeaIMMEHTAIIMOHHBIN aHaNIW3 MOJIMIUCIEPCHBIX cucTeM. Kpupas
cenuMeHTanuu. KpuBble pacmpeneneHus 4YacTHI[ MO paauycaMm. OKCIIEPUMEHTAJIbHbIE METOAbl B
CeIMMEHTALlMOHHOM aHaJIN3e.

MonekynsipHO-KUHETHYECKast npupoa OpOYHOBCKOTO JBUKECHUSI. Cas3b MEXIy
CPEIHEKBAIPATUYHBIM  CABHUIOM dYacTHLl M  KodpduuueHtoM auddy3un (3akoH  DiHIITEHHa-
CMOTyX0OBCKOT0). ODKCTIEepUMEHTAJIbHAs TPOBEpKa 3akoHa OiHITEeHHa-CMoyXoBcKoro. ClencTBusi U3
TEOpUU OPOYHOBCKOTO JIBHIKCHHUSI.

CenumenTannoHHO-11(GGYy3HNOHHOE paBHOBECHE, THIICOMETpUuYecKuil 3akoH. CeaMMEHTalMOHHAs
YCTONYHMBOCTb AUCIIEPCHBIX CUCTEM.

Paszoen 6. Aepecamuenas ycmouuusocmo u Koa2ynayus OUCNEPCHbIX CUCTNEM

OOue BONPOCH YCTOWYMBOCTH JUCHEPCHBIX cucTeM. CeaMMEHTallMOHHAas W arperaTuBHas
YCTOMUMBOCTU cUCTeM. JInoduinbHbIle B TMOPOOHBIE CHCTEMBI: CaMOTIPOU3BOJIBHOE 00pa30BaHHE OJHHUX U
HEo0X0IMMOCTh cTabunu3anuu qpyrux. Kpurepuii muodpunsHoctu cuctem o Pebunnepy-LLykuny.

JInodunpubie mucnepcHble cuctembl. Kiaccupukanus m oOmias XapakTepUCTHKA MOBEPXHOCTHO-
aKTUBHBIX BemlecTB. TepMoaMHAMHKAa M MeEXaHU3M MHIeuioo0pazoBanusa. Ctpoenne wmmuenn [IAB.
Comobunuzanusa. OCHOBHBIE (PaKTOPHI, BIMSIONINE HA KPUTHUECKYIO0 KOHLIEHTPALMIO MULIEINIO00pa30BaHUs
(KKM). Meroas! onpenenenunss KKM. ITpumenenne ITAB.

JInodobubie mucniepcHbie cHCTeMBbl. MDaKTOPhl YCTOMYMBOCTH JHO(DOOHBIX cHCTeM. beicTpas wu
MensieHHas koarymsinus. Kuneruka koarymauuu no CmoiyxoBckomy. OnpezneneHne CKOpOCTH U BPEMEHU
MOJIOBUHHON KOATyJSIIMU. 3aBUCUMOCTh YHCIIa YaCTHI] pa3HOTO MOPSAKA OT BPEMEHHU.

OcHoBHbIe onoxeHus: Teopun epsruna, Jlannay, @epses, Osepoeka (JJJIPO). Packnunuparoriee
JABJICHUE U €ro COCTABIAIOIIME. DHEPrusi 3JEKTPOCTATUUYECKOrOo OTTAJIKMBAaHUS NpPU B3aHUMOICHCTBHUU
cabo3apsuKeHHBIX  MoBepXHOCTed. Cuibl M dHeprus npuTshkeHus. OOmiee ypaBHEHHE IS SHEPTHH
B3aMMOJCHCTBHUSL ~ OUCHEPCHBIX dacTul. [loTeHuManpHble KpPUBBIE B3aMMOJICHCTBHS  YacTHIl B
MOHOCTAOMJIM3UPOBAHHBIX JIUCHEPCHBIX cHucTeMax. [loTeHIHManbHBIE Oapbep W €ro 3aBHUCHUMOCTH OT
TonuuHbel Auddy3Horo cnos. Koarynsuus B mepBoM M BTOpOM MUHUMyMax. HelTpanmuzauuoHHas u
KOHIIeHTpalnoHHas Koarysius. [Topor 6sicTpoii koarymsiuuu. [IpaBuno [ynene-I'apau. 3akon epsruna.
Crabunuzamusi JUCHIEPCHBIX CHUCTEM BBICOKOMOJCKYIsIpHbIMU coeauHeHusmu (BMC) u TTAB. Metoas
OYNCTKH TIPOMBIIUICHHBIX U OBITOBBIX CTOKOB, OCHOBaHHbIE Ha W3MEHEHUHM arperaTuBHON |
CEIMMEHTAIlMOHHON YCTOMYMBOCTH TUCIEPCHBIX CUCTEM.

Pasoen 7. Cmpykmypoobpaszosanue u cmpykmypHo-mexaHuieckue c80uUcmed OUCHEPCHbIX CUCTeM

Tunel cTpykTyp, 00pa3ylomMxcs B arperaTMBHO-YCTOWYHMBBIX U arperaTMBHO-HEYCTOMUYMBBIX
JHCIIEPCHBIX cucTeMax. JKHIKOKPHCTAIIIMYECKOE COCTOSHHUE arperaTMBHO-YCTOWYMBBIX JAUCHEPCHBIX
CHUCTEM.

Bo3nukHOBeHHE OOBEMHBIX CTPYKTYP B arperaTMBHO-HEYCTOMUYUBBIX (JTMO(OOHBIX) AMCHEPCHBIX
cucteMax. B3auMocCBsI3b MeEXAy BHUIOM IOTEHIHUAIBLHONH KPUBOW B3aWMOACHCTBUSA dYacTHI] (IO TEOPHUH
JUI®O) u TunoM BO3HHUKAOLIMX CTPYKTYp. KoarynsunoHHO-TUKCOTpPONHBIE M  KOHJIEHCAIlMOHHO-



KPUCTAITM3AIMOHHbBIE CTPYKTYpHL. [lepexos omHUX CTPYKTyp B npyrue. Teopus CTpyKTypooOpa3OBaHUS
(pusuKo-xMMHUUECKass MEXaHMKa) KaK OCHOBA MOJTYYEHHUsI HOBBIX MaTepHaJIOB.

Peonornueckuii MeTon ucCCieNOBaHUS UCIEPCHBIX cucTeM. OCHOBHBIE TOHSTUS U UJCAIbHbBIC
3aKOHBI peoJIoruu. MoieTupoBaHue peoOrMYecKuX CBOMCTB Ten. Moaens Makcsenna, moaenb KenpBuHa-
®doiirra, mosienb buarama.

Krnaccudukanus AuCepcHbIX CUCTEM 0 CTPYKTYPHO-MEXaHUYECKUM cBoWcTBaM. HbloTOHOBCKHE U
HEHBIOTOHOBCKHE KHIKOCTH. lIceBIoruiacTHdecKkue W TUIATaHTHBIC JKUIAKOCTH M TBEPA0OOOpA3HBIE Tela.
Bs3KOCTh )KMAKUX arperaTUBHO YCTOMYMBBIX JUCIIEPCHBIX CHCTEM. Y paBHeHHUs DitHmTelHa, [llTaynunarepa,
Mapka-Kyna-XayBuaka.  Peomormueckue  CBOMCTBA  CTPYKTYPUPOBAHHBIX  JKHUIKOOOpA3HBIX |
TBEP00OPA3HBIX CUCTEM.

8. 3aknouenue

[ToBepxHOCTHBIE SIBICHUSI U IUCIIEPCHBIE CUCTEMbl B XUMHYECKON TexHosnoruu. Komnounanas xumus
Y OXpaHa OKPY>Karollenl Cpeibl.

OO11ee KOIMYECTBO PA3ALIIOB — 7.

4 O0beM yueOHOI JUCUHMIIJIMHBI

Bujtbt yueGHoii paGoTst B 3auerHbix | B akamem. B acrp.
€IUHUIaX Jacax dacax
OO0masi Tpy10eMKOCTh JIMCIHUIIJIUHBI 10 Y4eOHOMY ILIAHY 7 252 189
KonTakTHasi padoTa — ayIMTOPHbIE 3aHATHS: 4.4 160 120
Jlexmm (JIek) 1,8 64 48
[Tpaktuueckue 3anstus (I113) 0,9 32 24
Jlabopartopusie 3ansTus (J1ab) 1,8 64 48
CamoctosiTeabHas padora (CP): 1,6 56 42
Bunel camocTosiTenbHON pabOThI 1,6 56 42
JK3aMeH 1 36 27
KonTtakTHas paboTa — mpoMeXyTOYHAast aTTECTaIHsI 1 0,4 0,3
IToaroroBka Kk sK3aMeHy 35,6 26,7
Bua konTposs: IK3aMeH

AHHOTauA padoyeil MPOrpaMMbl JUCHUIJIMHBI
«CoBpeMeHHasi XUMHS U XUMUYeCKas 0€30IaCHOCTb»

1. Heap aucnumiIMHbl — TpuoOpeTeHHne OOyJaronUMUCA 3HAHWUH, YMEHUH, BIAJCHUH U
(GOpMUPOBAHUH KOMIIETCHIUHA B OOJACTH XMUMHYECKHX OCHOB TOKCHYECKHX IIPOIIECCOB, B3aUMOCBS3EH
«CTPYKTypa — CBOMCTBO — TOKCHYHOCTBY» [UIsl OMOJOTMYECKH AKTHUBHBIX BEIECTB, OCHOBHBIX BHUJOB
TOKCHYECKMX TIPOIECCOB, CHEIHATbHBIX TOKCHYECKHUX IMPOILECCOB, MEXaHW3MOB H30HUpaTeNbHOMI
TOKCUYHOCTH, @ TaK)X€ COBPEMEHHBIX HCCIIEJOBAaHUM B O0JIACTH SKOTOKCHKOJIOTMH M HaIpaBIECHUSIX
JTATBHEUIIETO Pa3BUTHSI TOW 00JIaCTH.

2. B pe3yabTraTe u3ydyeHUus QJUCHHUILIHHBI 00y4YAI0IIUIiCA T0JIKEH:

Obaaoams cleayomUMU KOMIETSHIIMSIMA U UHAUKATOPAMH UX JOCTHKECHHUS:

OIIK-1.1; YK-8.1; YK-8.2; YK-8.3; OIIK-1.3; YK-8.4

3nams:

— COBpPEMEHHBIC HAay4YHbIE JOCTIIKCHUS W TIEPCIEKTHBHBIC HAmNpaBleHUs padoT B 00JacTu
XUMHUYECKON TOKCHUKOJIOTHH;

— COBpeMEHHbIE (PU3UKO-XMUMHUYECKHE, XUMHYECKHe, (OTOXMMHUYECKHE, KHUHETHUECKUE U
TEPMOJMHAMHYECKHE MTPEICTABICHHS O TOKCHUECKUX CBOMCTBAX OMOJIOTMUYECKH aKTUBHBIX BEIECTB;

— OCHOBHBIE THUIIBI M NPEANOCBUIKM Pa3BUTHS TOKCHYECKHX ITPOLIECCOB, a TAaKXKE OCHOBBI HX
MATOXUMHUYECKOU U MAaTO(U3HOIOTHIECKON CTaINN;

— OCHOBHBIC ITYTH (HOPMHUPOBAHUS KCEHOOMOTUIECKOTO PO CPEIbl, HCTOYHUKH TOCTYIUICHUS B
cpelny KCeHOOMOTHKOB U MEXaHU3MbI UX BO3MOKHOT'O HAKOIUICHUS U JIETPaJalliu.



Ymemn:

— TPOBOJMTH AHAINW3 HAYYHOW JUTEpaTyphl B OOJIACTH COBPEMEHHBIX HCCIICIOBAHHWA B 00JIacTH
TOKCHKOJIOTHYECKON XUMUH;

— (opmynupoBath TpeOboOBaHUS K pabOTe ¢ Pa3IMYHBIMU IPYIIIAMH TOKCUKAHTOB;

— (opMynHpOBaTh BO3MOXKHBIE MEXAHHM3MbI MOPAKEHUS HOBBIMH CHHTETHUYECKUMHU OMOJOTHYECKH
AKTHBHBIMU BELIECTBAMU;

— TPUMEHSTh TEOPETHYECKUE 3HAHUS [0 XHUMHYECKOM TOKCHUKOJIOTHMU JJii  pelIeHUus
HCCJIEIOBATEIbCKUX U MPUKJIAJAHBIX 3a/1a4, B TOM YUCJIE€ B MEXIUCHUIUITMHAPHBIX 001aCTAX.

Braoemy:

— MeToJamMH pabOThl C HAy4YHOH, CHPAaBOYHOM JIUTEPATYypOH U DBIEKTPOHHOOUOINOTEYHBIMU
pecypcaMu Mo TEOPETHUYECKUM M MPUKIAAHBIM OCHOBAM TOKCHUKOJIOTMYECKOW XUMHUHU U TOKCUKOJIOTUYECKUX
HCCIICIOBAHUIA;

— METOJIOJIOTUYECKUMHU TOJIX0JaMH, OCOOEHHOCTSMU BBISIBJICHHUSI B3aUMOCBSI3€H CTPYKTYpbl M
ToKcHueckux cBoiCTB BAB, obecneunBaromux 000CHOBaHHOE MPUHATHE PELICHUN MPHU pa3pabOTKe HOBBIX
BEIIECTB C MOTCHIIMAIBLHBIM OMOJOTHYECKH AKTUBHBIM JICHCTBHEM;

— MeTOJaMH KpPUTHUYECKOTO0 aHalIM3a U OLIEHKH COBPEMEHHBIX HAy4YHBIX TOCTHXKEHHIl B 00JacTu
TOKCUKOJIOTHYECKOM XUMHUHU, TEHEPUPOBAHUS HOBBIX MJAEH TMPU pEHICHUU MCCIEIOBATEIbCKUX U
MPAKTUYECKHX 3aj7a4 B JaHHOU 00JacTu;

— CIIOCOOHOCTBIO M TOTOBHOCTBIO K pa3pab0TKe HOBBIX METOAOB HCCIICAOBAHUS U UX NPUMEHEHUIO B
CaMOCTOSITENIbHOM Hay4YHO-HUCCIIEeI0BAaTENIbCKON JIeATENbHOCTH B O0JAaCTH XUMHUYECKOM TOKCHKOJOTHHU C
Y4ETOM TMPaBUI COOIIOICHUSI aBTOPCKUX TIPaB.

3. Kpartkoe coaep:xaHue TUCHMILIHHBI

Pasoen 1. OcnosHuvle nonodcenus mokcuKonro2uu: GUOCUcCmemvl — MUUEHU Oeticmeus MOKCUKAHMOS.

[IpenMer u 3amaun TokcuKouoruu. OOLIECTBEHHAS 3HAYUMOCTh TOKCHKOJIOTUU M MPOMBIIIJICHHBIX
npon3BoACTB. OCHOBHBIC MOJIOKEHUS TOKCHKONMOTHH. TokcukanT. Kcenoonoruk. KpaTkast xapakrepuctuka
OTNIENbHBIX TPYII TOKCHKAHTOB. TOKCHKAaHTBI OHOJOTHYECKOTO MPOUCXOXKAeHUs. Heopranmueckue
COEIMHEHUS €CTECTBEHHOIO MPOUCXOXKAEHUA. OpraHn4ecKre COCINHEHNS €CTECTBEHHOTO MTPOUCX0XKICHMUS.
Cunrerndeckue TokcUKaHThL. [lectuniuael. Opranuueckue pactBoputenu. JlekapcTBa, muiieBbie 100aBKH,
KocMeTHuYeckue cpeacTBa. boesrie orpapistomue Bemectsa (bOB).

Paszoen 2. Cesoiicmea mokcuxanma, onpeoensrowue e20 MOKCUYHOCMb, MOKCUKOKUHEMUKA U
MOKCUKOOUHAMUKA.

buocucrembl - MuleHu JEHUCTBUS TOKCHMKAaHTOB. (CBOMCTBA TOKCHUKAaHTA, OINPEHCISIOUIUE €ro
TOKCHUYHOCTb. TOKCHKOJMHAMHUKA. MexaHU3Mbl TOKCHYECKOrOo JEUCTBUSA. MeXaHU3Mbl LIMTOTOKCHUYHOCTH.
JlelicTBUE TOKCHKAHTOB Ha OMOJIOTHUECKHE MEXAaHU3MBl PETYISIUHN KIETOYHOW aKTHBHOCTH. MeTabonu3m
KCeHOOMOTUKOB. DaKTOPbI, BIUAIONINE HA TOKCUYHOCTb.

Pasoen 3. H30upamenvhas mokcuuHocms u cneyuanbhbie 8Ubl MOKCULECKO20 0eUCmEUSL.

CneuuanbHble BUIBI TOKCHYECKOTO ACHCTBHSA. MIMMYHOTOKCHYHOCTH. JleCTBHE TOKCHUKAaHTOB Ha
UMMYHHYIO cuctemy. lloHstue wuMMyHOTOKCHYHOCTH. WMMMyHOcymnpeccus. [ unepdyBCTBUTEIHOCTD
(aymeprust). XapakTepUCTHKA COCTOSIHUSI THIEPUYYBCTBUTEIBHOCTH XHWMHUYECKHH MyTareHes3. Y CIOBH
JeMCTBUSL MYTarecHOB Ha KIETKU. M3ydueHuWe MyTareHHOH aKTUBHOCTH KCEHOOMOTHMKOB. XHMHYECKHM
kaHueporeHe3. Kparkas xapakrepuctuka kaHueporeHoB. Kiaccupukauuu xanueporeHoB. Craaun
XMMHUYECKOTO KaHIeporeHe3a. TOKCHUECKOe BIUSHHE Ha pEnpoaykTuBHYyI ¢(yHkiuio. TeparoreHnes.
N3buparenpHas TOKCHYHOCTh. Pa3apaxatomee nericteue. KpaTkas xapakTepucTuka XUMHUYECKUX U (DU3UKO-
XUMHUYECKHX CBOHCTB TOKCHMKaHTOB. Ilartorene3 Tokcuyeckoro s¢¢dexra. OCHOBHBIE TNPOSBICHHS
pazapaxatomero  AedcTtBusA.  JlepMaTOTOKCMYHOCTh.  [lyJIbMOHOTOKCHMYHOCTBh.  |'€MaTOTOKCHYHOCTb.
Heiiporokcuunocts. I'enaroTrokcnunocts. Hegporokcuanocts

Paszoen 4. Ocnogwvl sxomokcuxono2uu.

OcHoBBl ~ 3KOTOKCHKOJOrMU. KcenoOmornueckuid mnpoduiab  cpeabl. IKOTOKCHKOKWHETHKA.
®opmupoBaHue KceHoOHoTHYecKoro mnpoduis. VCTOYHMKM TOCTYIUIEHHs TMOJUTIOTAaHTOB B Cpexdy.
[epcuctuposanue. Tpanchopmanus. XapakTepUCTHKA HEKOTOPBIX SKOTOKCUKAHTOB.

4. O0beM yueOHOM JUCUUIJIMHBI

Bup yue6Hoii padoThI O0BLeM TUCHUILTAHBI




3E Axkan. | Actp.
4. 4.

O0mas TpyA0eMKOCTh JMCIUILIHHBI 2 72 54
KonTakTHasi padoTa — ayIMTOPHbIE 3aHATHS: 1,33 48 36
Jlexnn 0,89 32 24
[IpakTHueckue 3aHATHS 0,44 16 12
B TOM 4YHCJIe B (popMe MPaKTUUECKOU MOATOTOBKH 0,44 16 12
CamocrosiTesbHasi padora 0,67 24 18
KonrtakTHas camoctosTenbHas pabora 0,4 0,3

0,67
CaMocCTOsITENIbHOE U3YUYEHUE PA3AEIOB IUCIUIIIMHbI 23,6 17,7
Bua uToroBoro KOHTpoJIsi: 3a4deT ¢ OLEHKOM

AHHOTaUUs padoyeil NPOrpaMmMbl JTUCUUIIIMHBI
«be3omacHOCTD KU3HEAESITEILHOCTI

1 Heab aucuMmiImHbl — GopMupoBaHue NpodecCHOHATEHON KYIbTYphl 0€30MaCHOCTH, MO KOTOPOi
MOHUMAETCs TOTOBHOCTb M CIIOCOOHOCTH JIMYHOCTH HCIIONIB30BaTh B NMPO(EeCCHOHAIBHOM NesATETbHOCTH
MpUOOPETEHHYI0 COBOKYIMHOCTh 3HAHWW, YMEHUH M HABBIKOB IS OOecriedeHHus: 0e30macHOCTH B cdepe
npoeCCUOHATIBHON JIeATETbHOCTH, XapaKTepa MBIIUICHUS M IEHHOCTHBIX OPHEHTAlMH, NMPH KOTOPBIX
BOIPOCHI OE30MMACHOCTH pacCMaTpPUBAIOTCS B KaueCTBE MPUOPUTETA.

2 B pe3yabTaTe H3y4eHUs AMCHUILIHHBI 00YYAIOLIUICS 10JIKeH:

Obaaoams cleayomUMy KOMIETSHIIMSIMA U UHANKATOPAMH UX JOCTHUKECHUS:
YK-4.1, YK-8.1, 8.2, 8.3, 8.4, 8.5, 8.6, 8.7, 8.8, 8.9.

3namo:
- OCHOBHBIE TEXHOC(EPHBIE OITACHOCTH, UX CBOMCTBA U XapaKTEPUCTUKY;
- XapakTep BO3JIEHCTBUS BPEIHBIX U OMACHBIX (DaKTOPOB Ha YEJIOBEKa U MPUPOIHYIO CPEAY, METObI 3aIIUTHI
OT HUX IPUMEHHTENBHO K chepe cBoei mpodecCHOHATbHON AeATEIbHOCTH.

Ymems:
- UACHTU(UIIPOBATH OCHOBHBIC OLIACHOCTHU CPEbl OOMTAHUS YEIOBEKa;
- OLICHMBATh PUCK UX pealln3alliM, BbIOWpaTh METOMbI 3alllUThl OT OMAacHOCTEH MPUMEHUTENIBHO K cdepe
cBOEH  Mpo(ecCHOHAIBLHOW  JNEATENPHOCTH M CHOcoOBl  obecrieueHUs:  KOMGOPTHBIX  YCIOBHM
KU3ZHEJCATEIIbHOCTH.

Braoemy:
- 3aKOHOJATENbHBIMU M TPABOBBIMU aKTaMH B 00yiacTH 0€30MacHOCTH M OXpaHbl OKpYXKalouleil cpenbl,
TpeOOBaHUSAMH K 0€30IMaCHOCTH TEXHHUUYECKUX PETJIAaMEHTOB B chepe mpodecCHOHATbHON AEATEIbHOCTH;
- croco0aMu ¥ TEXHOJIOTUSIMU 3alIUTHl B UPE3BBIYAMHBIX CUTYALIMSIX;
-MIOHATHIHO-TEPMUHOJIOTHYECKUM aIllapaToM B 00JIacTH 0€3011acHOCTH;
- HaBbIKaMU pallMOHAIM3aLUU MPodecCHOHAIBHON AEATEIbHOCTU C LeNblo obecreueHus] 0€30MacHOCTH U
3alIUThI OKPYKAKOLIEN CPEIbl

3 KpaTkoe coaep:kanmne IUCHUNIHHBI

Pa3zoen 1. Bseoenue 6 6ezonacnocmo

OcHOBHBIE TIOHATHUS U oTpeeeHus. be30macHOCTh  yCTOHYHBOE pa3BUTHE.

Pazoen 2. Yenosex u mexnocghepa

Crtpykrypa TexHOc]epbl U €€ OCHOBHBIX KOMIOHEHTOB. COBPEMEHHOE COCTOSIHHE TeXHOC(ephl H
TexHOC(EpHOH 0€30MacCHOCTH.

Pazoen 3. Hoenmugpuxayus u 6o30eticmeue Ha 4Yelo8eKd 8PeOHbIX U ONACHBIX (haKmopog cpeovl
obumanusl

Knaccudukanus HeratuBHbIX (PAKTOPOB cpeAbl OOMTAHUS UYeTOBeKa. XHUMHUUYECKHUE HETaTUBHBIC
dakTopel (BpeaHbIC BemiecTBa). MexXaHWYECKMEe M aKyCTUYeCKHe KoJieOaHWs, BHOpamus W IIyM.
DNEKTPOMArHUTHBIE HM3My4eHHUsS W Toyss. VoHW3upyromme H3IydeHue. DIEeKTPUYecKuii Tok. OmnacHbie
mexaHudeckue (aktopsl. [Ipomeccsl TopeHus: 1 T0KapOB3PHIBOOIIACHBIE CBONCTBA BEIIECTB M MAaTEPHAIIOB.
CraTtudeckoe IeKTPUUIECTRBO.



Paszoen 4. 3awuma uenosexa u cpedvl 0b6umManusi om 6peoHbIX U ONACHLIX YAKMOPO8 NPUPOOHO2O,
AHMPONO2EHHO20 U MEXHOLEHHO020 NPOUCXOHCOCHUS

OCHOBHBIE TPUHIIUIIBI 3AIIUTHL. 3alIUTa OT XUMUYECKHX U OMOJOTUYECKHX HEraTUBHBIX (PAKTOPOB.
3ammTa OT SHEPreTHYECKUX BO3NEHCTBHN W (u3myeckux mnonei. ObecrneueHne O€30MacCHOCTH CHCTEM,
paboTaromMx TOJ JaBICHHEM. be30macHOCTh  OJKCIUTyaTalldd TPyOONpPOBONOB B  XHUMHYECKOMH
IPOMBIIUIEHHOCTH. be3omacHast sKCIUTyaTalsi KOMIIPECCOPOB. AHalW3 U OLEHUBAHUE TEXHOTCHHBIX U
MPUPOTHBIX PUCKOB.

Pazoen 5. Obecneuenue xompopmmwix yciosuii 0 HCU3HU U 0essmeIbHOCMU Yel08eKd

[TonsiTie KOM(OPTHBIX WM ONTHUMAIBHBIX YCIOBHM. MuUKpOKIMMAT momenieHuid. OcBeleHue u
CBETOBas cpejia B TOMEIICHUH.

Pasoen 6. Ilcuxogusuonocuueckue u sp2oHoMuyecKue 0CHO8bl DE30NaACHOCU

[lcuxudeckue MPOIECChl, CBOMCTBA U COCTOSHUS, BIUSIOIMINE Ha Oe30macHoCTh. BUIbBl U yciaoBHs
TPYZOBOM AESITETbHOCTU. DPrOHOMUYECKHNE OCHOBBI 0€30IaCHOCTH.

Pasoen 7. Ypessvluaiinvle cumyayuu u Memoowvl 3auumsl 8 YCI08UAX UX peanru3ayuu

O6mme ceenenns o YUC. [Toxkap u B3phIB. ABapruu Ha XUMHUYECKU OMACHBIX 00BEKTaxX.

Pagnanmonnsie aBapuu. IIpubopbl paaManmoHHOM, XMMHUYECKOH pPa3BEIKH U JO3UMETPHUYECKOTO
KOHTpoJIsl. Upe3BblualiHble CUTYal[lMd BOGHHOTO BpEMEHH. 3alllUTa HACEICHHs B UPE3BbIYAMHBIX CUTYaIUAX.
Y CcTOMYNBOCTh PYHKIIMOHUPOBAHUSI 0OBEKTOB IKOHOMUKHU B YPE3BBIYANHBIX CUTYAIIHSIX.

Paszoen 8. Ynpaesnenue bezonacnocmuio srcuznedesmenbHOCmu.

3aKkOoHOJATENbHBIE W HOPMATHUBHBIE  TMPABOBBIE  OCHOBBI  yNpaBieHHS  0€30MacHOCTHIO
KU3ZHEJEATEIIbHOCTH. OJKOHOMHMYECKHE OCHOBBI YIpaBieHUs Oe3omacHOCThio. CTpaxoBaHUE PHUCKOB.
locynapcTBeHHOE yIipaBieHHE 0€30MaCHOCTBIO.

4 O0beM yueOHOI JUCUMIITIMHBI

Bt yaebHoii paboTs! B 3adyerHpix | B akamem. B actp.
eIUHUIaX Jacax dacax
OO0masi Tpy10eMKOCTh JIMCIHUIIJIUHBI 10 Y4eOHOMY ILIAHY 4 144 108
KonTakTHasi padoTa — ayIMTOPHbIE 3aHATHS: 1,8 64 48
Jlexmum (JIek) 0,9 32 24
Jlaboparopusie 3ansTus (J1ab) 0,9 32 24
CamocrositesbHas padora (CP): 1,2 44 33
Busl camocTosiTenbHON paboTh 1,2 44 33
JIK3aMeH 1 36 27
KonTtakTHas paboTa — mpoMeXyTOYHAast aTTECTaIHs 1 0,4 0,3
[ToaroroBka K 3K3aMEeHy 35,6 26,7
Bua konTposs: IK3aMeH

AHHOTauA padoyell MPOrpaMMbl JUCHUIJIMHBI
«Du3nyeckasi KyJabTypa u CHOPT»

1 Heap AucuMNIMHBI — (GOPMUPOBAHME MHPOBO33PEHUS U KYJIBTYPBl JIMYHOCTH, TPaKIaHCKOMN
MO3HIINY, HPaBCTBEHHBIX KAueCTB, YyBCTBA OTBETCTBEHHOCTH, CAMOCTOSTEILHOCTH B MPHUHSATHH pPEIICHUH,
CIOCOOHOCTH HCIIONIb30BaTh pa3zHooOpa3Hble (OpMBI (U3NYECKON KyJIbTYpbI, CHOpTa U TypH3Ma UL
COXpaHEHHsI M YKPEIUICHUS CBOETO 3JI0POBbSl M 30POBbS CBOMX OJHM3KMX B TOBCEAHEBHOHN >KH3HH H
npodecCHOHATBHOMN e TeTbHOCTH.

2 B pe3yabTaTe H3yuyeHHUs JTUCUMILIMHBI 00y4aIOIIHUACH 10JIKEH:

Ob6nadamye cleayOMUMU KOMIIETEHIIMAMU U UHIMKATOPAMH UX JTIOCTHUKECHUS:

VK-7.1,7.2,7.3

3nams:

- HAyYHO-TIPAKTUYECKUE OCHOBBI (PH3UUECKOM KYJIBTYPHI U 3JI0pOBOTO 00pa3a KHU3HH,

- BJIMSHHE O3JIOPOBHUTENBHBIX CHCTEM (DU3UYECKOrO BOCHUTAHUS HA YKpEIUICHHE 30pPOBbA,

popUIAKTUKY TPOPECCUOHATBHBIX 3a00JICBaHUI M BPSIHBIX MPUBBIUEK;

- cr1ocoObI KOHTPOJISL M OLIEHKH (PU3MYECKOT0 Pa3BUTHS M (PU3HUECKON MOATOTOBICHHOCTH;



- TpaBWwiIa W CIOCOOBI TUIAHWPOBAHHUS HMHIWBUIYaJIbHBIX 3aHATHH Pa3IMYHON  IIEJIEBOM

HaIpPaBJIEHHOCTH;

- HCTOPUIO PU3UIECKON KYIBTYPHI U CIIOPTA, MIPEACTABICHUE O 3HAYUMBIX CIIOPTHBHBIX COOBITUSAX HE

TOJIBKO CBOEH CTpaHbl, HO U MUPOBOTO YPOBHS, Ba)KHEHIIINE JOCTHKEHUS B 00JIaCTH CIIOPTA;

- cnoptuBHble Tpaguuuu PXTY um. [I.U. MenneneeBa, HOMHUTH O MOJBUrax CIIOPTCMEHOB B T'OJIbI

Benukoii oreuectBeHHOM BOMHBI 1941-1945 .

Ymemns:

- TMOAJEPKMBATh JOJDKHBIM YpPOBEHb (DU3MUECKON TMOJTrOTOBIEHHOCTH i 0OecnedeHus

TTOJTHOLICHHON COITMAbHON U PO ECCHOHAIBHON e TEIHLHOCTH;

- MCIIOJIb30BaTh OCHOBBI (DU3MUECKOW KYJIBTYpBI AJISI OCO3HAHHOT'O BHIOOpA 310pOBhECOEpEraronux

TEXHOJIOTHH C YYEeTOM BHEIIHMX ¢ BHYTPEHHUX YCIOBUU peanu3anuu MpodecCuOHATHHON

NS TeIbHOCTH;

- CaMOCTOSATEIbHO 3aHUMAThCS (PU3UUECKOI KYIbTYpOU U CIOPTOM;

- OCYIIIECTBISATH CAMOKOHTPOIb 32 COCTOSIHUEM CBOETO OpraHu3Ma U COOI0aTh MPaBHIia TUTUEHBI U

TEXHHUKHU 0€30MaCHOCTH.

Braoems:

- CpeICTBAMHU U METOJaMH YKPEIUICHUS 3/10pOBbs, (PU3HMUECKOTO CAaMOCOBEPIICHCTBOBAHMS,

- IOJDKHBIM YPOBHEM (PU3UYECKOU MOATOTOBIEHHOCTH, ISl O0ECTICUEHUS MTOJTHOIICHHON COIMATbHOM

1 Ipo(heCCUOHATIBHON e TEIbHOCTH.

3 KpaTrkoe coaep:kanmne IUCHUNIHHBI

Pazoen 1. Tlpenmer @usndeckas KynbTypa u ciopt. Uctopus ®KuC
1.1. MIPEAMET ®U3NYECKASA KVJIbTYPA U CIIOPT. 3agauun ¥ MeCTO AMCIUIUIMHBI B MOATOTOBKE
OakanaBpa. Opranuzaiys yaeOHOTo mpoIecca B paMKax JeHCTBYIOMEH PEHTHHTOBOM CHCTeMBI. TpeboBaHms
K 3a4eTy.
1.2. UICTOPUA CIIOPTA.  IlIpoucxoxaeHue (HU3NYECKUX YMPAKHEHUH W WUTrp. J[peBHHE OIUMITHAIBI.
Omummnuiickoe nBuxkeHue. CIoOpTHBHBIE OOIMIECTBA: UCTOPHS (U3KYIHTYPHO-CIIOPTUBHBIX OOIIECTBEHHBIX
opranuzanuii. CnopTcMeHbI B To1bl Benkol 0TeuecTBEHHON BOWHBI.

Paszoen 2. OcHOBBI 370pOBOT0 00pa3a JKU3HU
2.1. BPAUEBHBIN KOHTPOJIb U CAMOKOHTPOJIb HA 3AHATHUAX ®HU3UYECKON KYJIBTYPOU
N CITOPTOM.
BpaueOHbIii KOHTpOJL W BpadeOHOE OCBUIETEILCTBOBaHME. llemarormueckuii KOHTpob. CaMOKOHTPOJIb:
€ro OCHOBHBIC METOJBI, TOKa3aTelld, KPUTepUHu U oleHKH. [IpoduiakTuka CIOPTUBHOTO TpaBMaTHU3MA.
OCHOBHBIE BHJBI TPaBM Yy pa3HbIX crenuanu3anui. OkazaHue MEepBOM MOMOLIM [Jid CTYIEHTOB BY30B
XUMHUKO-TEXHOJIOTUIECKOTO MPOQHIIS.
2.2. TUTMEHUWYECKOE OBECIEYEHUE 3AHATHI O3J0POBUTEJILHON ®U3MYECKON
KVJIbTYPOU. I'uruena (pu3uueckoro BOCIHTAHUS M CIOPTA. PeXXUM MUTAHMS TIPH 3aHATHAX (DU3HUECKOI
KylnbTypo# u cioproM. CounanbHas rurueHa. ConuanbHO-0MacHble 00JI€3HN U MepPhI MPOQPUIAKTUKH.

Pasoen 3. buonoruueckue 0CHOBBI (PU3NYECKON KYIbTYPhI U CIIOPTA
3.1. BUOJIOTMYECKUE OCHOBbBI ®M3NYECKOM KYJIBTYPhI U CIIOPTA. Opranusm denoBeka Kak
eMHAasl caMOopasBHBArOMIasics Ouonornyeckas cucreMa. Dusmdueckoe pa3BUTHE dYelOBeKa. J[BurartenbHas
AKTUBHOCTb M €€ BIUSHUE Ha YCTOWYMBOCTb, U aJaNTAllMOHHBIE BO3MOKHOCTH YEJIOBEKA K YMCTBEHHBIM U
buU3HYECKUM Harpy3KaM MpH Pa3INdHbIX BO3JCHCTBHUIX BHEITHEH CPEIbIL.
3.2. OBPA3 XXM3HU 1 ETO OTPAXKEHUE B [TPO®ECCUOHAJILHOM JNESATEJIBHOCTH. 310poBbe
YelloBeKa KaK IIEHHOCTh. 3IOPOBBIA 00pa3 )KU3HU U €r0 COCTaBIsIoNIME. POllb 1 BO3MOKHOCTH (DPU3UYECKOM
KYJIbTYpbI B oOecriedueHnH 3/10poBbs. ColnaabHbIA XapakTep MOCIeICTBUN IS 30POBbsI OT yNOTpeOIeHUs
HApPKOTUYECKUX CPEJICTB U JAPYrux IcuxoakTuBHBIX BemecTB (ITAB), momuHra u mumeBslx 100aBOK B
cropre, ankorojii M TabakokypeHus. JIOMMHI KaK HCKYCCTBEHHOE TIOBBIIIEHHE (PU3NYECKON
paboTOCIOCOOHOCTH U €r0 OTPUIIATEIbHBIE TOCIEACTBUS.

Pazoen 4. TIpodheccuonanbHO-NpUKIaIHAs PU3NUECKas KyJIbTypa U CIIOPT
4.1. OBIIAA OU3SNYECKAA U CIIOPTUBHAA I[IOAT'OTOBKA CTYJAEHTOB B
OBPA30OBATEJIbBHOM ITIPOLIECCE. Mertoanveckne MpUHIMIBI (u3ndeckoro BocnuTaHus. OCHOBBI U
JTanbl 00y4YeHHs ABMKCHHUsSM. Pa3Butue (usmdeckux kadecTB. DPOpMHUpPOBaHHE MCUXMUYECKHX KAueCTB B
npouecce (Qusudyeckoro BocnuTaHus. CrnopTuBHas noAroroBka. CTpykTypa MOJArOTOBJIEHHOCTH



cropTcMeHa. MaccoBblif CHOPT M CHOPT BBICIIUX JOCTHXKEHHUM, MX Lend u 3agayd. CrnopTUBHBIE
COpPEBHOBAHMS KaK CPEICTBO M METO/1 001Iel U crienuanbHON GU3NYECKOM MOATOTOBKH CTY/IEHTOB.

42. OUBNYECKASI KVYJIBTYPA W CIIOPT B IIPO®ECCUOHAJIBHOW JIEATEJIBHOCTU
BAKAJIABPA. JlnyHas ¥ conmManbHO-2KOHOMHYECKash HEOOXOAMMOCTh TMCUXO(PU3HMIECKOW MOATOTOBKH
yenoBeka K Tpyay. Mecto III®PII B cucreme moAarotoBku Oyaymiero creuuanucta. [Ipon3BoacTBeHHAas
busndeckas KyiabTypa u cropt. [IponsBoacTBenHas rumHactrka. OcobeHHOCTH BhIOOpa (hOpM, METONIOB U
cpencTB Gu3MYecKoi KyJNbTYphl U CcIOpTa B paboyee U cBOOOIHOE Bpems crenuanuctoB. [IpodunakTuka
npodeccuoHaNbHBIX 3a00JIeBaHUM CpeacTBaMU (PU3MYECKOW KyJIbTypbl W cropTa. J{omoJHUTENbHBIE
CpelIcTBa TOBBIMIEHUS O00mIe W mpodeccuoHaabHON paboToCcmocOOHOCTH. BrusHME WHAWBUIYaTbHBIX
0COOEHHOCTEH U CAaMOCTOSITENIbHBIX 3aHATUH (PU3MUECKON KyJIbTYpOU U CIIOPTOM Ha OPTaHM3M.

4 O0beM yueOHOI JUCUMIIJIMHBI

Cemectp
. Bcero
Bunsl yueOHoI paboThI 1 cemectp 4 cemectp
3E | Akax. u. | 3E | Akan. 4. | 3E | Akan. 4.
O61ast TpPyA0€MKOCTh AUCHUIUIMHBI IO YUeOHOMY IJIaHy | 2 72 1 36 1 36
KonTakTHas padoTa — ayIMTOPHBbIE 3aAHATHS: 2 72 1 36 1 36
Jlexiuu (Jlek) 0,2 8 0,1 4 0,1 4
[Tpaktuueckue 3ausatus (113) 1,8 64 0,9 32 0,9 32
Bua uTOroBoro KOHTpoOJIf: 3ader 3auer
Beero Cemectp
N 1 cemectp | 4 cemectp
Bunpr yue6HOM paboTh
3E | Actp.u. | 3E | Actpu. | 3E Affp'
OO611ast TpyA0€MKOCTh JUCHUIUIMHBI IO yUeOHOMY MIaHy | 2 54 1 27 1 27
KonTakTHas padora — ayIMTOPHBbIE 3aHATHS: 2 54 1 27 1 27
Jlexmuu (JIek) 0,2 6 0,1 3 0,1 3
[Tpaktrueckue 3anstus (113) 1,8 48 0,9 24 09| 24
Bua uTOroBoro KOHTpoOJIf: 3auer 3ader

AHHOTauA padoyell MPOrpaMMbl JUCHHUIJIMHBI
«Pycckuii AA3bIK U KYJbTYpPa pedn»

1. Heab qucuuniuHbl «Pyccknii i3bIK M KYJbTYPa pedn» — MOBBIIICHUE 0011Iei 1 TpodeccHoHanbHON
KYJIBTYPBl PEUEBOTO OOIIEHUS CIEIUANINCTa, CIHOCOOHOTO pEaM30BBIBATH CBOM KOMMYHHKATHBHBIC
MOTPEOHOCTH B COBPEMEHHOM OOIIECTBE HA OCHOBE MPUHIHUIOB (P (HEKTUBHOCTH M KOMMYHHKATHBHOU
[EIeCO00Pa3HOCTH, JIMYHOTO JOCTOMHCTBA W YBAXCHHS K JPYIHMM JIIOJSM, BBICOKOW 0OImel u
poeCCHOHAIBHON KYIBTYPHI.

2. B pe3ysbTare u3ydeHus JMCUUIIMHBI 00yYAOUIUIACH TOJIKEH:

ob1adams CIAEAYIOIMMHA KOMIIETCHIIMSIMU U MHAUKATOpaMu uX aoctwkenus: VK- 4 (VK-4.1; YVK-4.4);
OIIK-6 (OIIK-6.3; OIIK-6.4).

3namo:

. (GyHKINU sA3bIKa KaK cpescTBa (pOpMUPOBAHUS MBICIH;

. crieni(puKy yCTHON M MTUCBMEHHOHW peun;

. CTHJICBBIC YEPTHI U S3bIKOBBIE OCOOCHHOCTH KaHPOB HAYYHOT'O U O(PUIIMATBHO-EIOBOTO CTUJICH

peuu;

. OCHOBHBIC HOPMBI JJUTEPATYPHOTO S3bIKA;

. CTPYKTYpPHBIE €UHUIBI PUTOPUUECKOTO TEKCTa U MIPaBHJia MOATOTOBKY MyOIMYHOM peun
Ymemo:

. pa3nuyaTh TUIBI TEKCTA U CTUIIM PEYH;

. BBIJICJIATh CTPYKTYPHBIE €IMHUIIBI HAYYHOTO TEKCTa,

. COCTABJIATH JIMYHBIC TOKYMEHTBI B COOTBECTCTBUU C HOPMAaTHBHBIMHA Tpe6OBaHI/I$IMI/I;



. OTIMYATh KOJU(PUIMPOBAHHYIO peUb OT HEKOAU(DUIIMPOBAHHOM, HAXOAUThH PEUEBbIC OIIUOKH U
YCTPAHATh UX B TEKCTE;

. MOJTOTOBUTH YCTHOE MyOJIUYHOE BBICTYILICHUE;
Braoems:
. HABBIKOM TpaHC(OpMAIH MUCBMEHHOTO TEKCTa B YCTHYIO (hOpMY peuu;
. KYyJIbTYypOU HAy4YHOU M JIEJIOBOM peur B MUCbMEHHOU U YCTHOU (popme;
. HaBBIKAMH T'PAaMOTHOT'O MUChMa HA TOCYIAPCTBEHHOM PYCCKOM SI3BIKE;
. HaBbIKAaMU apryMEHTAIMH B MyOJINYHON peuu U MpueMaMy MPUBJICUYCHUS BHUMaHUS ayTUTOPUH.

3. Kpartkoe cogep:xaHue JTUCUMIIMHbBI
Pazoen 1. Beeoenue ¢ npeomem (J/Iunzeucmurka mexcma)
1.1. Pycckuii #13bIK M KYJbTYpPa peud KakK IMpeaMeT, KaK COCTABJSIONIAS KU3HEHHOr0 M
npogeccHoHAIBHOIO ycmexa. 3amaud W MeCTO Kypca B TOJTOTOBKE OakaiaBpa, CHEIHaTUCTa U
maructpanrta. [Ipobrema mpecTuka M MPAKTUUECKOM BOCTPEOOBAHHOCTH pEUYEBOM KYJIbTYphl B Hallle
BpeMsi. OCHOBHBIE TOHATHS Kypca. BriusHHue si3bIka Ha (OPMUpPOBAHHME JUYHOCTH YeJIOBEKa, MOHITHE
A3bIK08aA auyHocms. VicTopudeckue cBeleHUs O pycckoM sizbike. CoBpeMeHHas pedeBasi CUTYyallus
koHIa XX — Havana XXI BB.: paspymienue opporpadhuyeckux U CTUIUCTUYECKUX HOPM, CTPEMUTENbHBIN
POCT OIMOOK, N3MEHEHHE OPPOIMHUIECKUX HOPM.
1.2. KoMnioHeHThI CHTyalli O0LIEHHS M YCNEeIHOCTh KOMMYHHKAUMH. [loHATHS 00wenue u peuesan
cumyayus. llenu oOnieHus (KOMMYHUKATUBHBIE 11€7HM). PedueBble omMOKM 1 KOMMYHUKAaTUBHbBIE HEYAauH,
BO3MOXKHbIE HUX MpuyuHbl. KOMMyHHMKaTHBHasi KommeTeHIuss Hocutens PS5 — ymeHnuwe crTpoutb u
BOCIPUHUMATh YCTHBIE U MHCbMEHHBIE TEKCThI Pa3HBIX KAHPOB B PA3IMYHBIX CUTYallUsAX OOILIEHUS, TEM
caMbIM JOCTUTaTh CBOMX Il€JIe, HE Hapyllias MPUHIMIOB KYJIbTYpbl, MOpPaJd, KOMMYHUKATHUBHOMN
KOM(OPTHOCTH.
1.3. MHoroo0pa3ue 3bIKOBBIX cpeACTB. OTOOP SI3BIKOBBIX CPeICTB, 00ecneYnBal0IHX
3¢ PeKTHBHYI0 KOMMYHHUKAIUIO B ONPeAeIeHHON cuTyaluu. TUIIbI pEYEBbIX CUTYallui U
(GyHKIMOHATBHBIE PA3HOBUIHOCTH COBPEMEHHOT'O PYCCKOTO si3bika. DopMbl peun (MUCHbMEHHAs M YCTHAs)
1 ux crueruduka. Monosor u nuanor (moysusor). ®yHKIMOHAIbHBIC CTUIIN (HAYYHBINH, OUIIHATIEHO-
JIEIIOBOM, MyOTUITUCTHYCCKUN).
Pazoen 2. Kynomypa nayunoit peuu u 0eno6oii peuu
2.1. JINHIBHCTHMKA HAY4YHOro TekcTa. OCOOEHHOCTH HAy4YHOrO CTWISA pedd. TepMHHBI, 0COOEHHOCTH
HAy4YHOW TEPMHHOJOTHH. Pa3HOBHMAHOCTH HAy4YHOTrO CTHJIS (COOCTBEHHO HAYYHBIH, y4eOHO-HAYUHBIMH,
HaY4YHO-UH()OPMAIIMOHHBIN, Hay4yHO-yOnuiuctudyeckuit). Crenuduka HCHOIb30BAHUS  DJIEMEHTOB
Pa3IUYHBIX A3BIKOBBIX YPOBHEH (JEKCHYECKOT0, MOP(OIOrHUECKOro, CHHTAKCHUECKOI0) B HAYYHOU peyu.
1.2. Odopmiaenne HayuyHol padorbl. OpraHuszanysi HaydyHOro TEKCTa.. BHIbl KOMIpECCHH HAy4dyHOTrO
TEKCTa: KOHCIIEKT, IIJIaH, Te3WChl, BHUABI pedepaTroB. KaHpel ycTHOW HayuHoW peun. Kparkas
XapaKTepUCTHKa peepaTHBHOIO COOOIICHUS, JICKIHH U IOKIaja.
1.3. OcobernnocTu opuIUHAIBLHO-1e10BOr0 cTuisl. [lucbmenHbie Gopmbl ae10Boii peun. OdurmanbHO-
JIeIOBOM CTWJIb PEYH, €ro JIEKCMKO-IpaMMaTHYeCKHEe OCOOEHHOCTH, PEYeBBIC KIIMIIE; €ro pa3HOBUIHOCTH
(monmctunu) u cepbl PYHKITMOHUPOBAHUS (aIMUHHCTPATHBHAS, MMPABOBAasl, JUIIJIOMATHYECKas), KaHPOBOE
pasHooOpa3ue. HoBble sBIeHUS B OQPHUIMATLHO-IEIOBOM cTwie. JKaHpbl THUCHBMEHHOM J€JI0BOM
KOMMYHHKAIUU. JJOKyMEHThI JTUYHOTO TMOJb30BaHUS (3asBICHHE, PACIHCKA, JOBEPEHHOCTh, XOAATaNHCTBO,
aBToOHOrpadus, pestome). CiryxeOHass KOppECIIOHACHIHS (IET0BOE MUCHMO U €T0 BUABI, UHCTPYKIIHS).
1.4. YcrHble ¢opmbl ae10Boii peun. OCOOCHHOCTH YCTHOW JETOBOM peur (CoueTaHue SJIEMEHTOB
po¢eCCUOHATFHOTO, AEJI0BOT0 U Pa3roBOPHOro sA3bIKOB). HannoHampHble 0COOEHHOCTH PYyCCKOTO PEUYEBOTO
ATUKETA U JIEJIOBOM PEYEBOM ATUKET.
Pa3zoen 3. Hopmamuenulii acnekm KyJismypbsl peduu
3.1. OnmnpeneneHue HOPMATUBHOCTH ¥ BapuaHTHOCTH. Opdodnuyeckue HOPMbI PYCCKOro
JHUTEPATYPHOro si3bIKa. SI3bIKOBas HOpMa, €€ pOJIb B CTAHOBICHUHM U (PYHKIIMOHUPOBAHMU PYCCKOTO
JauTepaTypHOro s3bika. OmnpeneneHue NoHATUI konudukanus u paxktop conuanbHoro npecruxa. [lonstue
BapUAHTHOCTH S3bIKOBOM HOpMBI. [IpaBHMIBHOCTE M MAacTepCTBO pedd. Pa3HOBUIHOCTH S3BIKOBBIX HOPM.
[Ipouznocurensubie HOpMBI PS (opdosmus).
3.2. Jlexcmueckne HopMbl PJISI, nmpuumHbl HMX HapymeHusi. 3Hau€HUE CJIOBa M JIEKCHYECKas
COYeTaeMOCTh. TOUYHOCTH peUU: MPABHIBHOCTH BHIOOpA CIIOBA U3 pAla €AUHUL, OJU3KUX €My IO 3HAUYEHUIO
Wi 1o GopMe (CHHOHUMBI, TAPOHUMBI, OMO(OHBI). DYHKIIMOHATBHO-CMBICIIOBAsE MIPUHAJIC)KHOCTD CJIOBA.



YMECTHOCTh MCITOJIB30BaHUs CJIOBA B TOM WJIM MHOM KOMMYHUKATHBHOM cHUTyaunu. HOSI3bIYHBIE CIIOBA B
COBPEMEHHOM pyCcCKO# peun. PactpocTpaHeHHBIE JIEKCHUECKUE ONTMOKHU: TIJICOHa3M M TaBToJoTus. Pycckas
¢dpazeosiorust 1 BEIPA3UTEIBHOCTD PEUH.

3.3. TI'pammarnueckue Hopmbl PJIS, caydyam wux Hapymenus. OcCOOEHHOCTH PYCCKOTO
cioBooOpaszoBanus. Ctporoe coOmofeHne MOP(OIOrHYECKHMX HOPM COBPEMEHHOTO PYCCKOTO S3bIKa.
Tpyanble ciydan ynoTpeOieHHs UMEH CYLIECTBUTENbHbIX. VI3MEHEeHUs, TPOUCXOAsIIUe B yOTpeOIeHUN
YUCIUTENbHBIX. CHHTAaKCUYECKUE HOPMBI: TPYIHbIE CIydyad HMMEHHOTO W TJarojbHOTO YIPABICHHUS.
CornacoBaHue MOAJIEXKAILETO U CKazyeMoro B (popmax yucia. YnorpeOieHue eenpruyacTHbIX 000pOTOB.
3.4. Opdorpaduyeckue u nyHKryauuoHubie Hopmbl PJISI. Opdorpaduyeckne um myHKTyallMOHHBIE
HOPMBI, aKTyalbHbBIC IS JIEJIOBOTO MUChMA: MPABOMKUCAHUE MPUCTABOK, CY(G(HUKCOB M OKOHYAHHIA Pa3HBIX
yacTell peud, MpeasIoroB, YacTHUll, YIOTpeOIeHe MTPONUCHBIX OYKB, YyIOTpeOlieHne 3HAaKOB MPENUHAHUS B
IIPOCTOM U CJI0OKHOM IIPETIOKEHUSIX.

Pa3zoen 4. Ilpasuna no02omoseku nyo1uuno20 blCHynieHusl.

4.1. IlpaBuJja NOArOTOBKHU NMYOJMYHOI0 BBICTYIUIEHUS] — MOHO0JI0ra. OCOOEHHOCTH MyOIMIUCTHYECKOTO
cTiig peud. [oHsATHE YyCTHOrO MyOJIWYHOTO BBICTYIJICHUS, €r0 BUABI U 00IIME TPeOOBaHMS K MOJATOTOBKE
MyOJTMYHOTO BBICTYIUICHUSI B 3aBUCHMOCTH OT LEJIM BBICTYIJICHUS: HH(POPMAIIMOHHOE (M PEKIaMHOE)
BBICTYIUIEHHE, NPOTOKOIBHO-3TUKETHOE W MpaBWia IMOATOTOBKM IO3/IPaBUTEIbHBIX W IPHUBETCTBEHHBIX
peueii. OcoOeHHOCTH apryMeHTUpyoIen (yoexkmaromeil) peun, BUIbsl yOexxaaromen peun

4.2. OcHOBBI MOJIEMHYECKOT0 MacTepcTBa. Poyib mMyOnMYHBIX AUCKYCCHH B COBPEMEHHOM OOIIECTBE.
ITonsaTue criopa, ero uenu u BUabl. IloAroToBKa K JUCKYCCUM U IIPABUJIA y4aCTHs B HEM.

4. O0beM y4eOHOI JUCHUNIMHBI

Buna yueOHoii padoThI O0bemM TUCUUIIIIMHBI
3E | Akan. 4. | AcTp.4.

O0mas TpyA0eMKOCTb 1M CHMILJIMHbBI 4 72 54
KonTakTHasi paboTa — ayIMTOpPHbIE 3aHATHS: 2,6 48 36
Jlexiumn 0,9 16 12
[Tpaktuueckue 3ausatus (113) 1,7 32 24
CamocTosiTesibHasi padboTa 1,4 23.8 18
KoHnrakTHas camocrositensHas pabora 1,4 0,2 0,15
CaMOCTOSITETbHOE U3YYEHUE PA3/ICIIOB TUCIUTIIINHBI 23,6 17,85
Buja uTOroBOro KOHTpOJIs: 3auer

AHHOTauA padoyell MPOrpaMMbl JUCHUIJIMHBI
«Ilemaroruka»
1 Ieap AMCHMIVIMHBI — TPUOOpETEHHE CTYACHTaMH 3HaHMA B 00JacTH TeJarorundyeckoi
JIeSITETLHOCTH.
2 B pe3yabTaTe n3y4eHHs M CHUILIHHBI 00yYAIOIIUICS 10JIKEH
OO6manath caeayOIMMUMHI KOMIIETEHIIUSIMHI U HHAUKATOPAMU WX JTOCTHIKEHUS:
VK-3.1, VK-3.2, VK-3.3, VK-3.4, VK-3.5, VK-6.1
Buame:
e IICHHOCTHBIC OCHOBBI 00pa30BaHUs U MPOPECCHOHATBHON ACSITETbHOCTH;
e CYIIHOCTh U CTPYKTYPY 00pa3oBaTEIbHBIX MPOIIECCOB;
e 0COOGHHOCTM  TEJAarOTMYECKOro  Tpolecca B YCIOBHSX  MOJMUKYIBTYpHOTO U
MMOJIMPTHUYECKOT'O OOIIIECTBA;
e TEHIEHIMM pPA3BUTHUS MHUPOBOTO HCTOPHUKO-NEAArOTUYECKOT0 IMPoIecca, OCOOEHHOCTH
COBPEMEHHOTO 3Tara pa3BUTHs 00pa30BaHUS B MUPE;
e  OCHOBBI IPOCBETUTENBCKOMN ACSITEIHHOCTH;
e METOJIOJIOTHIO MEeIarornIeCcKuX UCCaeA0BaHUM MpoOieM 00pa3oBaHus;
e TEOPHUH U TEXHOJOTHH OOYUCHHSI; 3aKOHOMEPHOCTU (PU3MOTIOTHIECKOTO U MICUXOJIOTHIECKOTO
pa3BUTHS;



CHOCOOBI TICHXOJIOTHYECKOTO | MEarOTMYECKOTO U3yUeHUsT 00yJaronuXcs;

CrocoObl  B3aMMOJICHCTBUS T€larora C pPa3IMUYHBIMH CyOBEKTaMH II€1aroru4ecKoro
mpolecca;

croco0bI MpoheCcCHOHATBLHOTO CaMOTIO3HAHUS U CAMOPa3BUTHS,

Ymems:

CUCTCMHO aHAJIM3UPOBATH U BBIGI/IpaTB BOCIIUTAaTCIbHBIC U 06pa30BaTeJIBHBIe KOHICIIIUH,
UCIIOJB30BAaTh METOJBI TICHXOJOTHYECKOW M TEeNarormyecKod TUArHOCTUKU ISl PEIICHHUS
npodeccCHOHANBHBIX 331a4;

YUUTHIBATh B MEAArOTHYECKOM B3aMMOACHCTBUU OCOOCHHOCTH WHIUBUIYAJILHOTO Pa3BUTHSI
yYaluuxcs;

MPOEKTHUPOBATh y4eOHO-BOCIMTATEILHBIA MPOIECC C HCIOJIB30BAaHUEM COBPEMEHHBIX
TeXHOJ’IOI‘Hﬁ, COOTBCTCTBYIOIIHX O6H_II/IM u CHCI_[I/I(bI/I‘-IeCKI/IM 3aKOHOMCPHOCTIAM u
0COOEHHOCTSIM BO3PACTHOTO Pa3BUTHSI IMUHOCTH;

CO3/aBaTh  TENAarorM4ecKd  IIeJIeCOO0pa3Hyld M TICHUXOJOTHMYeCKH  0e30IMacHyIo
o00pa3oBaTeNbHYIO Cpeay;

B3aMMOJICHCTBOBATh C PA3JIMYHBIMH CyOBEKTaMH IeJarOrnYecKOro mpolecca;

Braoems:

croco0amMy OpUEHTALMH B MTPO(HECCHOHABHBIX HCTOYHUKAX HHPOPMALUU (KYpHAJIBI, CAlTHI,
o0pa3oBaTenbHbBIE TTOPTAJIbI);

croco0amMM OCYIIECTBICHHS TCHUXOJIOTrO-TIIeJarori4eckoil MOJIEPKKU U COMPOBOXKICHUS;
crioco0amMu MpeaynpekaAeHNs AEBUaHTHOTO TIOBEACHUS U TPaBOHAPYILICHHIH;

croco0amMu B3aUMOJICHCTBHS C IPYTHUMHU CyObEKTaMu 00pa3oBaTeIbLHOIO MPOLIECcca;
croco0aMy TMPOCKTHOW W WHHOBAIMOHHOM JEATEIbHOCTH B 00pa30BaHUH; CIOCOOAMH
YCTQHOBJICHUSI ~ KOHTAKTOB W MOAJEPXaHMUSA  B3aUMOJCHCTBUS €  CyOBEKTamMH
00pa30oBaTENBHOrO MPOIECcca B YCIOBHUAX NOJIUKYIBTYPHOM 00pa30BaTeNbHOM Cpeibl;
croco0amMM COBEPILIEHCTBOBAHUS MPO(PECCHOHATBHBIX 3HAHUH U YMEHHIA.

3 Kpartkoe cogep:xanue JUCUMIIIHHBI
Pazoen 1. Jluoakmuka

AN

[lenaroruka kak Hayka O BOCHIUTaHUU U Pa3BUTHH JTUYHOCTH
ITponiecc 0OyueHus, ero 3akOHOMEPHOCTH U IPUHIUIIBI
Conepxanue oOpa3oBaHUs

®opMbl OpraHu3anuu 00y4eHus

Mertonbl 00ydeHus

Ananu3 pe3ynbTaTUBHOCTH 00y4EHUs

Pa3deﬂ 2. Teopusi u Memoouka 60CNUMAHUs

1.

[Tporecc BOCIUTAHUS U €r0 OCOOCHHOCTH

2. ®opMbl U METOBI BOCTIUTAHHUS.

3. KoueKTUB U JIMYHOCTh, X B3aUMOJICHCTBHE B MIPOILIECCE BOCITUTAHUS.
4. OCHOBBI CEMEHHOI'O BOCITHTAHUS

OO611ee KOJIMYECTBO Pa3/ACiioB 2.

4 O0beM yueOHOH TUCHUILINHBI

Bun yueOHo# padoThI O0BbeM U CIUIIINHEI
3E | Akaa. 4. | AcTp.u.

O01mas Tpya10eMKOCTh AU CHUNIHHBI 3 108 81
KonTakTHas padoTa — ayIMTOPHBbIE 3aAHATHS: 1,8 32 48
Jleknun 0,9 32 24
[Tpaktuueckue 3ansatus (I113) 0,9 32 24
CamocTosiTesibHasi padoTa 1,2 44 33
KonTakTHas camoctosiTennbHas paboTa 1,2 0,2 0,15
CaMOCTOSITETTbHOE U3YUYEHUE PA3/ICIIOB TUCIUTIIINHBI 438 32,85

Bua koHTpoJs: 3a4eT ¢ OLEHKOM




AHHOTaNuA padoyell MPOrpaMMbl JUCHHINJIMHBI
«JIeKTUBHBbIE JUCUMUILIMHBI 10 (PU3UYECKOIl KYJIbType H CIIOPTY»

1 Heap aumcuMniauHbl — QopMupoBaHue (U3NYECKONH KYIbTYphl JMYHOCTH U CIIOCOOHOCTH
HAIpPAaBJIEHHOTO HCIIOJIb30BaHUS Pa3HOOOPA3HBIX CPEACTB (PU3NYECKONW KYNbTYphl U CHOpTa, TypuU3Ma AJis
COXpaHEHMsI M YKPEIUICHUS 310pPOBbs, NMCUXO(PHU3NYECKON MOIATOTOBKM W CaMOIIOATOTOBKH K Oymymie
npodeccuoHaNbHOM e TeIbHOCTH, IMOJIyYeHUN HaBbIKA B OJJHOM U3 BHIOPAHHBIX BUJOB CIIOPTA.

2 B pesyabTaTe H3y4eHUs] AUCHHUILUINHBI 00y4aI0IHIICS T0JIKEeH:

Obaaoams clieayomUMU KOMIETSHIIMSIMU U HHAUKATOPAMH UX JOCTUKCHUS:

VK-7.1,7.2,7.3

3nams:

- Hay4HO-TIPAaKTUYECKUE OCHOBBI (PU3UUECKON KYJIbTYphI U 3JI0pPOBOTO 00pa3a KU3HH;

- BIMSHHME O3JIOPOBHUTENBHBIX CHCTEM (DU3UYECKOrO BOCHUTAHUS HA YKpEIUICHHE 30pPOBbS,

popUIAKTUKY TPOPECCUOHATBHBIX 3a00JICBaHUI M BPSIHBIX MPUBBIUEK;

- cr1ocoObI KOHTPOJISL M OLICHKH (PU3MYECKOT0 Pa3BUTHS M (PU3HUECKON MOATOTOBICHHOCTH;

- TMpaBWwia U CHOCOObl IUIAHUPOBAHUS HMHIWMBUIYaJbHBIX 3aHATHH pa3iMYHOM  LieJeBoi

HaIPaBJIEHHOCTH;

- cnoptuBHbIe Tpaguuu MXTU-PXTY um. JI.1. Menaeneena.

Ymemo:

- OJIICPKUBATh JOJKHBIN ypOBEHb (DU3NUECKON MOATOTOBICHHOCTH Ui OOECTIeYeHUs MOJTHOLEHHON

COLMAIbHON U MPO(ECCHOHATBHON NeSTETLHOCTH;

- UCHOJB30BaTh OCHOBBI (PM3MUECKON KYJIbTYpPBHI JUIsl OCO3HAHHOTO BhIOOpa 3710pOBbecOEperaroninx

TEXHOJIOTUH C Yy4YeTOM BHEIIHMX W BHYTPEHHUX YCIOBHH peajau3alu MpodhecCHOHATbHON

JeATEIbHOCTH;

- CAaMOCTOATEIBHO 3aHUMAThCS (PU3HMUECKON KYJIBTYpPOH U CIIOPTOM;

- OCYLIECTBIISITH CAMOKOHTPOJIb 32 COCTOSTHUEM CBOEr0 OpraHu3Ma U coOJI0JaTh MpaBuia TUTUEHBI U

TEXHHKH 0€30IaCHOCTH,

- BBIMOJHATh MHIUBUAYAIbHO MOAOOPAHHBIE KOMIUIEKCHI MO (PU3NYECKOW KYIbType U Pa3IndHbIM

BUJIaM CIIOPTa;

- OCYILIECTBJIATh TBOPYECKOE COTPYAHUYECTBO B KOJUIEKTUBHBIX (hopMax 3aHATUN (undeckon

KYJIBTYpOH U CIIOPTOM;

- BBITIOJIHATD MTPUEMBI 3AIUTH 1 CAMOOOOPOHBI, CTPAXOBKH U CAMOCTPaXOBKH.

Bnaodemu:

- CpeICTBAMU U METOJIaMU YKPEIUICHHSI 30POBbsI, (PU3HMUECKOr0 CaMOCOBEPILICHCTBOBAHMS;

- TOJDKHBIM YPOBHEM (DPU3MUYECKON TOATOTOBICHHOCTH, /I 00eCTIeYeHHs MTOJTHOLEHHON COIMaTbHON 1

npodeccuoHaNbHOM e TEIbHOCTH;

- TEXHUYECKMMH U TAKTUYECKUMH HaBBIKAMH B OZJHOM U3 BUJIOB CIIOPTA;

- UCMOJb30BaTh MPUOOPETEHHBIE 3HAHUS U YMEHUS B MPAKTHUYECKON NESATENbHOCTH M MOBCEIHEBHOI

AKU3HU

3 Kpartkoe cogep:xanue JUCUMIIIHHBI

Paszoen 1. OcHOBBI IOCTPOCHHUSI 030POBUTEIHLHON TPEHUPOBKU. TeopeTHUECKO-METOAMUECKUE OCHOBBI
buzndeckoil KyapTypbl U criopta. ComepKaTebHbIe OCHOBBI O370POBUTEIHHON (PU3NUYECKON KYIbTYPHI U
criopta. OCHOBHBIC HAIpaBJICHUS: O30POBHUTEIBHO-PEKPEATUBHOE, 03/I0POBUTEIBHO-PEAOMINTAIIMOHHOE,
CHOPTUBHO-peabUIUTALIMOHHOE, TUTHeHnYeckoe. [loBbIieHrne (pyHKIIMOHAIBHOIO COCTOSIHUSL OpraHu3Ma U
¢u3nueckoil moaroroBneHHOCTH. CnocoObl periaMeHTanuu Harpy3ku: OU3KYIbTYpHO-0310POBUTEIbHbIC
METOJIUKHA U cucTeMbl. OCHOBHBIE (ha3bl 0310pPOBUTENBHON TpeHUPOBKH. OlLIEHKa COCTOSHUS 310POBbS U
($U3MUECKOil MOATOTOBICHHOCTH 3aHUMAIOUIMXCS (U3UYECKON KylIbTypoil u cropToM. DyHKIIMOHAIBHBIE
npoOs1 (UCC, AJl, )KEJI u 1.1.).

Pasoen 2. JIBurarenbHble BO3MOKHOCTH 4eJoBeKa — BocnuTanue ¢usndeckux kadects. BOCK I'TO.
Meronuka opraHuzanuu W TpoBeneHus BunoB ucnbiTaHuid ['TO. Cuctrema B3auMoaeicTBus B cdepe
buznyecKkoil KyInbTypbl W cropra. Bocnutanwe ¢Qu3MYecKuX KadecTB, oOOy4arommxcs (OTAeTbHBIC
KayeCTBEHHbIE CTOPOHBI IBUTATENIbHBIX BO3MOKHOCTEH YEIIOBEKA).

Paszoen 3. Metoauka opraHM3allid U TPOBEIEHHUS CIIOPTUBHBIX COPEBHOBAHMN M (DU3KYIBTYpPHO-
MacCOBBIX MepONpUATUH. XapaKTepUCTHKAa CHOPTHUBHBIX COPEBHOBaHHM M (PHU3KYIBTYPHO-MAaCCOBBIX
meponpusaTiidi. CHOPTUBHBIE COPEBHOBAHMS, IMPOBOAMMBIE IO OOMICIPUHATHIM IpaBuiaM. EauHbIi



KaJCHOApHBIA TUlaH (QU3KYJABTYPHBIX U CIOPTHUBHBIX MeponpusTHii). OpraHuzamus CIOPTHUBHBIX
Meponpustaii. Omumnuiickas xaptus. DenepanbHple (CrenUadbHbIC, HAIMOHAIBHBIC) 3aKOHBI CIIOPTE.
Knaccudukanus cnopTuBHBIX copeBHOBaHM. HpaBcTBeHHBIe OTHOIIEHUs B cnopte. Fair Play («HectHas
urpa») — Kak OCHOBa 3THYHOro mnoBeaeHus B cnopre. Koxekc crnoptuBHOM »THKH. I[IpodunaxkTtuxa
Hapymennid crnioptuBHoi 3TukU. BAJIA. Komexc BAJIA. MexnyHaponHas KOHBEHIMS O OoprOe c
JIONIMHTOM B CIIOPTE.

4 O0beM yueOHOH THCHUILINHBI

Bun yuebnoit paboTbl B akanewm. Cemectp

yacax 1 2 3 4

OO61ast TpyA0€MKOCTh IUCHHUIUIHHBI IO y4eOHOMY IIIaHy 328 56 92 90 90

KonTakTHasi paboTa — ayIMTOPHBbIE 3aHATHUSA 192 32 64 64 32

[Ipaktuueckue 3austus (I113) 192 32 64 64 32

CamocrositesbHas padora (CP) 136 24 28 26 58

KoHTakTHas camocTosTenbHas paboTa 0,8 0,2 0,2 0,2 0,2
CaMOCTOSITETbHOE U3YYEHUE PA3/ICIIOB TUCIUTIIINHBI 135,2 23,8 | 27,8 | 25,8 | 57,8
Buja uToroBoro KOHTpOJIs: 3aueT 3a4eT | 3a4eT | 3aueT | 3a4eT

3a4eT / 3K3aMeH

Bun yuebHoit paboTbl B actp. CemecTtp

yacax I II I v
OO01mast TpyA0eMKOCTh JUCHIUTUINHBI TI0 yueOHOMY Miany | 246 42 69 67,5 | 67,5

KonTakTHasi paboTa — ayIMTOPHBbIE 3aHATHUSA 144 24 48 48 24

[Tpaktuueckue 3ausatus (I113) 144 24 48 48 24
CamocrositeabHas padora (CP) 102 18 21 19,5 | 43,5
KonTakTHas camocrosiTenbHas paboTa 0,6 0,15 | 0,15 | 0,15 | 0,15
CamMoCTOSITETbHOE U3YUYECHUE PA3/ICNIOB TUCIIUIIIIUHBI 101,4 | 17,85 | 20,85 | 19,35 | 43,35
Buja ntoroBoro KoHTpoOJIA: 3a4eT | 3ayeT | 3ayeT | 3a4yeT | 3ayeT

3a4eT / 3K3aMeH




AHHOTaNuA padoyeil MPOrpaMMbl IUCUUNIMHBI
«OcHOBBI HHPOPMALMOHHBIX TEXHOJIOTHID»

1. eab AUCHUIUIMHBI — O3HAKOMJIEHUE CTYJEHTOB C TEOPETUUECKUMHU, PAKTUYECKUMU
U METOJOJIOTMYECKUMU OCHOBAMH COBPEMEHHBIX HMH(OpPMalMOHHBIX cuUcTeM. B pamkax
U3yUYEHHs JUCLUIUIMHBI Y CTYJCHTOB (OPMHUPYIOTCS TEOPETHYECKHE 3HAHUSA U NPAKTUUYECKUE
HaBBIKU 110 MHCTPYMEHTAJIBHBIM CPEACTBAM MporpaMmHoro obdecrnedeHus. CTyJeHTbl U3y4aroT
Ha MMPaKTHKE BUbI HHPOPMALIMOHHBIX TEXHOJIOTHH.

3aa4yu JMCHMIIMHBI — IPUOOPETEHUE CTYAEHTaMU NIPOYHBIX TEOPETHUECKUX 3HAHUHN U
NPAaKTUYECKUX HABBIKOB B 0071aCTH MH(POPMAITMOHHBIX TEXHOJIOTHH.

2. B pe3yabTare n3y4eHHus JMCHUIIIMHBI 00YyYAIOIIMICS 10JIKEeH:
Obnadamye cleayOUMU KOMIIETCHIIMAMU U HHAUKATOPAMH UX JTOCTHXKEHUS:
OIIK-1.1; OIIK-3.2; OIIK-4.2; OIIK-5.1; OIIK-5.2; OIIK-5.4

B pe3ynbTare 0CBOCHHMS AUCUUILUIMHBI CTYAEHT JTOJKEH:
3uame.

— TPOIECCHl, METOJNBI TMOWCKa, cOopa, XpaHeHus, oOpabOTKH, MPEICTaBICHHS,
pacrnpocTpaHeHus: MHQOpPMAMM U CIOCOOBI OCYIIECTBICHUS TaKUX MPOIECCOB U
METOI0B (MH()OPMAIIMOHHBIC TEXHOJIOTHH)

— COBpPEMEHHBIE HMHCTPYMEHTAIbHBIC CpElbl, MPOTPAMMHO-TEXHHUYECKHUE TIIATPOPMBI H
MPOTPAMMHBIE CPEACTBA, B TOM YHCJIE OT€YECTBEHHOI'O MPOM3BOJICTBA, MCIIOJIb3yEMbIE
JUTSL peIIeHUs 3a1a49 MPOPECCHOHATBHON IEATEIbHOCTH, U IPUHITUIIBI KX PaOOTHI.

Ymemn:

— BbIOMpaTh W HCIOJNB30BAaTh COBPEMEHHBbIE HH(POPMAIMOHHO-KOMMYHUKAIIMOHHBIE H
WHTEJUICKTYaJIbHbIE TEXHOJIOTUU, HHCTPYMEHTAIBHBIE CPEbI, MPOrPAMMHO-TEXHUYECKUE
m1aTGOPMBI U TPOTrPAMMHBIE CPEICTBA, B TOM YHCJIC OTEYECTBEHHOTO IIPOU3BOCTBA, JIJIs
penieHus 3a1a4 npoecCHOHATBHON IeITeITLHOCTH

— aHaJU3WPOBaTh MPOQPECCHOHAIBHBIC 33Jla4d, BBIOMpPATh W MCIOJIb30BaTh MOIXOJISAIINE
HUT-texnomorun.

Bnaoemsy:

— HaBBIKaMU pabOTHI ¢ JexamuMu B ocHoBe UT-pemenuit JaHHpIMU

— HaBbIKAMH TNPUMEHEHHs] COBPEMEHHBIX HWH(GOPMAIMOHHO-KOMMYHUKAIIMOHHBIX |
WHTEJUICKTYaJIbHBIX ~ TEXHOJIOTUH, WHCTPYMEHTAJbHBIX CpPEACTB, B TOM YHCIE
OTEUYECTBEHHOT'O MTPOU3BOJICTBA, JIIsl pEIICHUS 3a/1a4 MPOPECCHOHATBHON AeITeTbHOCTH.

3. Kparkoe conep:kaHue TMCHUTIMHBI
Pa3zpnen 1. BBenenue B MH(pOPMALMOHHBIE TEXHOJIOTHH.

1.1. CtpykTypa ONEpAlMOHHBIX CHUCTEM, MaKeThl MPUKIAAHBIX IMporpamm, Microsoft
Office. Knaccudukanus mnporpaMMHbIX cpencTB. CHCTEMHOE W MPHUKIAJHOE MPOrpaMMHOE
obecnieuenue [IK. O630p omeparmonnsix cuctem (OC). IIpunnunsr cozganus u coctaB OC:
sanpo, uHTepdeiic, apaiiBepbl. Kpatkas xapakrtepuctuka WINDOWS, MoaynbHBIN NPUHIUTT
noctpoenusd. Cpena WINDOWS: okHa, nx 35meMeHTbl, paboTa B MHOTOOKOHHOM PEXKHME.

1.2. TexkcroBblit pegakrop WORD, penakTopsl MaTeMaTHYeCKUX U XUMHUECKUX (popmyi.
Bo3moxxHOCTH co31aHus 37eKTpOHHBbIX mpe3eHTanuit (Power point). Co3nanue JOKYMEHTOB
pa3nu4HbIX (GopM (CTaHIAPTHBIX M HecTaHIApTHHIX). Co3aHue U peJaKTUPOBAaHME TEKCTOBBIX
JIOKYMEHTOB C MAaTEMaTUYECKUMHU 1 XUMUYECKUMH (OpMyIIaMH.

1.3. Tabnuunslii npoueccop EXCEL: 0630p, Tumbl u agpecaius sueek, popmar siueexk,
BCcTpoeHHble (yHkuuu, ¢opmarupoanue Tabmuun. EXCEL: Bo3MoxXHOCTH TaOIMYHOTO
pelaKTopa M MHCIOJBb30BAHHWE €ro JUIsl pelleHHs HH()OPMAIMOHHBIX M WH)KEHEPHBIX 3a/ad.
[Toctpoenue rpaduKOB U AUATPAMM.

1.4. EXCEL. Omnepamun c¢ MmaccuBamu. Pa3zpaboTka W peanuzanust MPOCTEHUIINX
QITOPUTMOB C HCIOJB30BAaHHUEM BO3MOXKHOCTEH peaakTopa (HaXxOXKIEHHE MAaKCHMaJlbHOTO
(MUHUMAJIBHOTO) JIEMEHTA BEKTOpa M MAaTpPHIIbI, HaXO0XJEHHE CYMMbI 3JIEMEHTOB BEKTOpa U



MaTpUIlbl, BBIUUCIEHHE MAaTPUYHBIX BBIpAXKEHUH). PelleHre BBIYMCIUTENBHBIX 33734 C
ucnonb3oBanueM tabnuil. Pemenue CJIAY ¢ ucnonbp3oBaHueM oOpaTHOM MaTpPUIIBL.

1.5. EXCEL TIloctpoenne rpadukoB u gmarpamMm. Pacder ¢(yHKIIMOHAIBHBIX
3aBHCUMOCTEHl M TOCTpoeHHE rpaduyuecknx H300pakeHUil C MCIOIB30BAHUEM CTaHIAPTHBIX
¢byakumiit EXCEL u mactepa ¢ynknuii. [ToctpoeHne moBepxHOCTEH ¢ UCIIOIB30BAaHUEM MacTepa
nuarpamm. [loctpoenue nuHuN TpeHaa.

Pa3zgen 2. AnropuTt™MbI B OCHOBBI IPOrpaMMupoBanus Ha sisbike MATLAB.

2.1. Anroputmbl, THNBI alroputMoB. [loHsTHe anroputma u ero cBoiicTBa. CrocoOb
3allACH AJITOPUTMOB. MOIyJIBHBIM HNPUHLMII IOCTPOCHUSA AIrOpUTMOB M mporpamM. [lakxer
komnbtorepHoir Mmatematuku MATLAB. XapakTepucTuku $3bIKOB IIPOrpaMMHUpPOBAHUS.
OBouonus U Ki1accuUKalys s3bIKOB IPOrpaMMUPOBAHMS, UMIIEpAaTUBHbIE, (DYHKIIMOHAJIbHBIE,
JOTHYECKHE, OOBEKTHO-OPHEHTUPOBAHHbIE, uX KoMOuHammu. [loHsATHS — TpaHCHsAIuH,
KOMIIWISILIMKA, UHTEPIPETAlUU, UX pa3iudus. SI3bIKM IPOrpaMMHPOBAHMS BBICOKOIO YpPOBHS.
CtpykTypHOE mHpOrpaMMHUpOBaHHe, ero ocoOeHHocTH. (030p MaKeTOB KOMIIBIOTEPHOM
matemaruku — Matlab, Mathcad, Mathematica.

2.2. Cpema MATLAB. OcHOBHbIE CTPYKTYyphl U IPHUHLUIBI CTPYKTYPHOI'O
IpOrpaMMHUPOBaHUs, WLIIOCTpalMs. ba3oBble anropuTrMuyeckue KOHCTPYKLUH (ClefoBaHHE,
BETBJICHUE, MTOBTOPEHHE), UX peanusauuu. OnepaTopsl s3blka mporpamMMupoBanus MATLAB.
OcnoBuble pematenu (solvers) MATLAB nns peanu3auuy BBIYMCIMTENBHBIX aJTOPUTMOB.
bubnunoTeka cranaapTHeIX QyHKIWMiA Size, length, numel, zero, ones, linspace, sum, abs, sin, cos,
exp, log, sqrt, numa2str, disp, printf.

2.3. Tloctpoenue rpadukoB (QYHKIMHM OJHOH M JBYX NEpeMEeHHbIX. Vcronp3oBaHHE
dbyukuuii plot, subplot, polar, mesh, surf, polar, meshgrid, surf, contour, odopmuenue
rpaduKOB(3aroJI0BKH, MOIIMUCH MO OCSM U TIp.).

2.4. Onepauuy HajJ MacCUBaMH: BEKTOPAMU M MAaTPHULIAMH - CJIOKEHUE, YMHOXECHHE,
TPaHCIIOHUPOBaHUE, oOpamieane (inv), BBEMHCIEHWE HOPMBI (norm), panra (rank) u
onpenenurens Marpuibl (det ). AJTOpUTMBI HaXOXIEHHS MaKCHUMajlbHOIO, MHUHHMAaJIbHOI'O
JJIEMEHTa B MaCCUBE, aJITOPUTMBI COPTUPOBKH U UX peanu3aius (Hanpumep, Selection Sort).
Pasznea 3. Uucnennnie meroabl. Peanmzanns npocreiimmx ajaroputmoB B cpeare MATLAB.

3.1. YucneHHble METO/BI, XapaKTEPUCTHUKA U UX OCOOCHHOCTH, MOHITHE CXOAUMOCTH
MeTo/a. DJEMEHThl TEOPHM IMOTPELIHOCTeH, KiIaccu(UKalUs MOrpelHocTeil, abcomoTHas U
OTHOCHUTEJIbHAs MOTPEIIHOCTh, NOHATHE (PYHKLIMK HOpMbI. BBeieHHE B CTATUCTUKY. AJTOPUTMBI
JUI CTaTUCTHYECKOW 0OpaboTKM HHGPOpMaLUU (BBIUMCIEHHE TOYEYHBIX M MHTEPBaJIbHbIX
OIICHOK pe3y/lbTaTOB U3MEpSAEMOW BeNMWuMHbl), uX peanuszanuu B [IKM MATLAB.
Hcnonb3oBanue GpyHKIMi min, max, median, var, polyfit, polyval.

3.2. [Ipubnmxenne ¢pyukuuil. Uutepnonsuus MHorouseHamu. Kycounas uHTepnonsnus
(crmaitH). Onenka nmorpemrHocTd. Oynkiuun MATLAB nns pabotel ¢ MHorouwieHamu polyld,
polyval, polyfit, polyder, polyint.

3.3. BrluucieHne onpeaeeHHbIX UHTErpaioB, alrOpUTMbl METOJOB IPSIMOYTOJbHUKOB,
Tpaneuuii 1 CUMIICOHA, OLIEHKa MOTPEIIHOCTH METOJ0B. Peanu3anus airopuTMOB YHCIIEHHBIX
METOJIOB BBIUMCJICHMsI OIpeaeneHHbIX uHTerpanoB B cpeae MATLAB, npumenenue
CTaHJapTHBIX PYHKUMH trapz, quad, integral

3.4. UccnenoBanue (QyHKIMM OJHOM TepeMeHHOH. PelnieHne HeTMHEWHOTO ypaBHEHUS
f(x)=0. Otnenenne KopHe. ANTOPUTMBI YTOUHEHHs] KOPHS (METOJ| MOJOBUHHOIO JENEHMS,
HrroTona, nmpoctoii ureparuu). CpaBHUTEIbHBIC XapaKTEPUCTUKH. Peanmzarusi anropuTMoB B
cpeae MATLAB no 6510k- cxemMaM | ¢ UCIIOJIb30BaHUEM peliareseil roots, fzero.

3.5. UccnenoBanne ¢ynkuuu onHo mnepemeHHoil. Ilouck skcTpemMyma (yHKUIUU
BbruucnurenbHble aaropuTMbl HAXOXKJIEHHUS JIOKAIBHBIX U TJIOOANBHBIX HKCTPEMYMOB (METO.
JIEJIEHNsl OTpe3Ka IOIOoJaM, METOJ 30J0TOT0 CEYEHHs), UX peaju3aluu Mo OJIOK- CXeMaM U ¢
ucnonb3oBaHueM pemarens fminbnd B cpene MATLAB.

Pasznea 4. Komnbrorepubie ceTu. ba3bl JaHHBIX.

4.1. KoMnbIOTEpHBIE CETHU: TONOJOTUU CETEH, MX XapaKTEPUCTUKH. TOMOIOIMM CETEH:
3Be3Hasl, MIMHHAs, KoiblieBas. CeTH 3aKphITOro THUIIA: JIOKAJIbHBIE U pacIlpe/eseHHbIE CEeTH,
KOpIopaTHBHbIE ceTH. [IporpaMMHO-TeXHHUYECKoe oOecreueHue: ajpecanus, OlepanroHHas



CHCTEMa, aJamnTephl, JApalBepbl, MPOTOKOJbI (0COOBIC S3BIKM, HAa KOTOPHIX OOMEHUBAIOTCS
uHopManueil KoMeioTepsl B cetu, Hanpumep, TCP, TCP/IP, UDP).

4.2. T'mobambusie cetn pasmuunoro macmraba (WAN —Wide Area Net, MS Network,
Internet). Bo3moxknoctu cetu Uutepner, Cucrema TenekoH(epeHIMi. DIEKTPOHHAS I0YTa.
Hoctyn k wuHboOpMalnMOHHBIM pecypcam. 3amurta uHopmanuu. Ilonarue Oe3omacHoCTH
KOMIIBIOTEPHON HH(OpPMALIUU: HAISKHOCTh KOMIIBIOTEPA, COXPAHHOCTh NAHHBIX, 3aIIUTa OT
BHECEHHUS M3MEHEHHMH HEYMOJHOMOYEHHBIMU 50 nHIlaMH, COXpaHEHUE TaWHbI MEPENHuCKH B
QJIGKTPOHHON CEeTH AJITOPUTMBI 3alIUThl WHQPOPMAIMH: METOMBI 3alllUThl, KOMIBIOTEPHBIE
BUpPYChl U OopbOa ¢ HUMU. MeToabl peanu3alil 3alluThl HWHGOPMAIUMU: MNPOTPaMMHBbIE,
anmnapaTHble, OpraHu3allMOHHbIE.

4.3. Uudopmanuonnsie cuctembl. CHCTeMbl ympaBiieHuss OaHkamMu U 0azaMu JaHHbBIX.
Pensimonnass Mmomens maHHbIX. CTpyKTypa 3amucd, METOAbl JA0CTyna K umHpopmanuu. OOMeH
JTaHHBIMU ¢ Jpyrumu npuiioxeHussMu WINDOWS: TekcToBbIMU peakTopaMu U 3JEKTPOHHBIMU
TabnuIamu.

4.4. PemsuuonHas ©6a3a pgaHHelx ACCESS. I'maBHoe OKHO, MEHIO KOMaHJ, IIaHENIb
uHCTpyMeHTOB. Co3/1aHnMe W OTKpBITHE 0a3bl JaHHBIX. BBOJI M pemakTHpOBAaHUE IAHHBIX B
peXUMe TaONHIBI U PeKUME KOHCTpYKTOpa. DopMupoBaHHE 3ampocoB. 3alpochl MPOCThIE U
MHOTOTA0IMYHEIE, 3aIPOCHI ¢ YCIOBUAMU. Co3iaHue 0T4eTOB M (hopM. TEXHOIOTHS pearn3aun
npocteimux 3aaa4d cpeacrsamu CYBJI ACCESS.

4. O0beM AUCHUNIMHBI U BUABI Y4eOHOH padoThI

Cemectp
Bun yuebHoO# paboTh I cemectp
3E Axan.
9.
OO0masi Tpy10eMKOCTh 1M CHUILIHHbI 4 144
KonTakTHasi padoTa — ayIMTOPHbIE 3aHATHA: 2,36 85
B TOM 4HcIe B GopMe MPAKTHYECKON TOJATOTOBKU 0,5 18
Jlexumnm (JI) 0,47 17
[Tpaktuyeckue 3anstus (I13) 0,94 34
B TOM 4ucIe B popMe MPAKTUYECKON MOJATOTOBKU 0,25 9
JlabopaTtopHsbie padoTsl (JIP) 0,94 34
B TOM 4ucIe B popMe MPAKTUYECKON MOJATOTOBKU 0,25 9
CamocrositesbHas padora (CP) 0,64 23
ITepepaboTka yaeOHOr0 MaTepuaa 0,06 2
[ToaroroBka K NPaKTUYECKUM 3aHATUSIM 0,06 2
[ToxroToBka K 1a00paTopHBIM paboTam 0,06 2
[ToaroroBka K 3K3aMeHy 0,36 13
[TonroToBKa K MPOMEKYTOYHOMY KOHTPOJIO 0,06 2
Jlpyrue BUIbl CaMOCTOSITENbHON pabOThI 0,06 2
Buabl KOHTpOJIs
3auer - -
JIK3aMeH + +
KonTakTHas camocTosiTesibHas padboTa 1 0,4
CaMOoCTOSATENBHO N3YUYEHHE PA3AEIOB IUCLHUILIMHbI 35,6
Bua uTOroBOro KOHTpoOJIs: IK3aMeH
Cemectp
Bun yuebHo# paboThl I cemectp
3E Actp.
q.
O0mas TpPyA0eMKOCTb JMCIHIIIHHbI 4 108




KonrakTHasi pa6oTa — ayJuTOPHbIE 3aHATHSI: 2,36 | 63,75
B TOM 4ucIe B popMe MPAKTUUECKON OATOTOBKU 0,5 13,5
Jlexmmm (J1) 0,47 | 12,75
ITpaktrueckue 3ansatus (113) 0,94 25,5
B TOM 4ucIe B popMe MPAKTHUECKON OTOTOBKU 0,25 | 6,75
JlaGopaTtopusie padoTs (JIP) 0,94 25,5
B TOM 4HcCIIe B HOpME MIPAKTUYECKON TOATOTOBKU 0,25 | 6,75
CamocrositesibHas padora (CP) 0,64 | 17,25
[TepepaboTka yueOHOr0 MaTepuaia 0,06 1,5
[ToaroToBKa K MPAaKTUYECKUM 3aHATHSIM 0,06 1,5
[ToaroToBka K 1a00paTopHbIM paboTam 0,06 15
[ToaroToBKa K SK3aMEHY 0,36 9,75
IToaroToBKa K MpOMEXYTOYHOMY KOHTPOJTIO 0,06 15
Jpyrue BUIbI CAMOCTOSITENILHON PaOOTHI 0,06 15
Buabl KoHTpOJIS \
3auer - -
JK3aMeH + +
KoHTakTHas camocTosTeNbHas paboTa 1 0,3
CaMocCTOsITeIbHO U3YUYCHHE PA3/ICTIOB JUCIIUILUIMHBI 26,7
Bu HTOroBOro KOHTPOJISA: JK3aMeH

AHHOTaNuUA padoyeil NPOrpaMMbl AU CHUNIMHBI
«IIpoduniabHoe nporpaMmmHoe odecniedeHne JJIsl pelieHUus 3a1a4 NpogecCHOHAIbHOM
AesITeIbHOCTH

1. Heab AUCHMIIMHBI — 03HAKOMJICHHE CTYJICHTOB C TEOPETHUECKUMHU, IPAKTHUECKUMHU
U METOJOJIOTUYECKUMU OCHOBAaMH COBPEMEHHBIX HH(OPMALMOHHBIX cucTeM. B pamkax
U3y4YeHHs JUCLMIUIMHBI Y CTYJEHTOB (OPMHPYIOTCS TEOPETUYECKHE 3HAHUS U NPAKTUYECKUe
HaBBbIKU 10 MHCTPYMEHTAJIBHBIM CPEJICTBAM NpOrpaMMHOro odecrnieueHusi. CTyAEHTbl U3y4aroT
Ha MPaKTHKe BUbI HHPOPMALMOHHBIX TEXHOJIOTHH.

3agaun JUCHUILUIMHBI — IPUOOPETEHNE CTYIEHTAaMHU IIPOYHBIX TEOPETUUECKUX 3HAHUN U
NPaKTUYECKUX HABBIKOB B 001aCTH MH(DPOPMAITMOHHBIX TEXHOJIOTHH.

2. B pe3yibTaTe H3yYeHUs] AUCHUILIMHBI 00Y4AKOIIMIICH TOJIKEH:
OIIK-1.1; OIIK-3.2; OIIK-4.2; OIIK-5.1; OIIK-5.2; OIIK-5.4

B PE3YJIbTATEC OCBOCHUA AWCHUILIMHBI CTYACHT JOJIKCH!

3namy:

— TpOIECCHhl, METOAbl TMOHMCKa, cOopa, XpaHeHHs, o0OpabOTKH, TMpeICTaBICHHUS,
pacnpocTpaHeHuss WHPOPMAIMK W CIOCOOBI OCYIIECTBICHUS TAaKUX TMPOIECCOB U
MeTOJI0B (MH(OPMAIIMOHHBIE TEXHOJIOTHUH)

— COBpPEMEHHBIC HHCTPYMEHTAIbHBIC CPEIbl, MPOTPAMMHO-TEXHHUYECKHAE ILIATPOPMBI H
MPOrpaMMHBIE CPEICTBA, B TOM YHCJIE OTEYECTBEHHOTO MPOU3BOICTBA, HUCIOJIb3yeMbIE
JUTSL pEIICHUS 3a]1a4 TPo(eCcCHOHATBHON IeATeIbHOCTH, M TPUHIIUITE KX PAOOTEHI.

Ymemy:

— BBIOMpaTh W HCIOJB30BATh COBPEMEHHBIC HWH(POPMAITMOHHO-KOMMYHUKAIIMOHHBIC H
MHTEIJIEKTyadbHbIe TEXHOJIIOTUH, HHCTPYMEHTAIbHBIE CPEIbI, MPOTPAMMHO-TEXHUYECKUE
1aT(GOpPMBI U TIPOTPaMMHBIE CPEJICTBA, B TOM YHCIIE OTEYSCTBEHHOTO TTPOU3BOJICTBA, JIIS
pelieHus 3aaa4 npodeccuoHaIbHON 1eITeTbHOCTH

—  aHAJIM3WPOBATH MPOQPECCHOHAIBHBIC 3a/1a4l, BBIOMPATh M HCITOJIB30BATH IOJIXOIAIIHE
NT-rexHonoruu.



Braoemy:
— HaBBIKAMH pabOTHI ¢ JIeKaMu B ocHoBe UT-peteHuii naHHbIMH
— HaBbIKaMH TPUMEHEHHUS] COBPEMEHHBIX HH(GOPMAIMOHHO-KOMMYHUKAIIMOHHBIX H

UHTEJJIEKTYaJIbHBIX  TEXHOJOTUM, MHCTPYMEHTAIbHBIX CPEICTB, B TOM UHUCIE

OTEUYECTBEHHOI'O ITPOU3BOJICTBA, JUIsl pEIICHUS 3a/1a4 NPOPECCUOHAIBHOMN 1eATEeIbHOCTH.
3. Kparkoe cogep:kaHue JUCHUIINHBI
Pazgean 1. IIKM Python u 0co0eHHOCTH ero peaju3anum JJisl pelieHusi pacyeTHBIX 32/1a4 B
XMMHMH U XUMHYEeCKOH TeXHOJIOTHH

1.1.  OOBEeKTHO-OPUEHTHUPOBAHHBIA  S3BIK  MporpamMmmupoBanus  Python:  o00630p.
Oco0eHHOCTH U CBOMCTBA 00BEKTHO-OpUeHTHpOBaHHOTO nporpammupoBanus (OOII). Co3znanue
W ucronb3oBaHue nuctpuOyruBa Anaconda. Mudpactpykrypsl Spyder, Jupiter, cTpykrypa
si3bika. OCHOBHBIC CTPYKTYpPBI JAHHBIX (CIIHUCOK KOPTEXK, OOBEKTHI) M ONEpalliyd HaJ HUMHU.
AnroputMbl. OCHOBHBIE aJITOPUTMUYECKUE KOHCTPYKINH (CIeI0BaHNE, BETBICHHE, IIUKIIbI) U UX
peanusanus B Python.

1.2. Bmengenue B mnporpammupoBanue Ha s3bike Python. CtpykTypa mporpaMmsl,
OTCTYIBI, MOZYJIH, OINEpaTopbl, (QYHKIUM (MMEHOBAaHHBIE W AaHOHHMHBIE), OCOOCHHOCTH.
CranpgaptHple u  HecTaHAapTHele (yHKuuMuM  s3plka  Python  (oOmero  Ha3HaueHus,
MaTeMaTHuecKue, 00paboTKa CTPOK, BBOJ/BBIBO).

1.3. Pa3paboTka anropuTMoB, MporpaMMHUpOBaHUE M OTJIajKa mporpamMMm Ha Python (B
cpene Spyder). Ynpasmnstonue koncrpyknuu if, for, while.

1.4 OG30p mpeaMeTHO-OPUEHTUPOBAHHON OMOIHOoTeKH Moayieil Python nns Hay4yHbIX U
WH)KEHEPHBIX BbIuucieHuii SciPy (Moxymu scipy m numpy, a Taxke matplotlib), cpaBaenue c
MATLAB. OcHoBHas cTpykrypa AaHHbIX NumPy 1711 BEKTOpPHBIX U MaTPUYHBIX BBIUYKMCICHUN
ndarray. OcoOEHHOCTH BBINIOJHEHHUS JEHCTBHI HaJ MaTpUIlaMu (CIIOKEHUE, BBIYUTAHHE,
YMHOXeHHe, oOpatenne) Ha s3bike Python. Mudopmanmonnsie MaTpuuHble GpyHKIUU (HOpMAa,
ompenenurens, panr). Meroasr ndarray — T, copy, shape, size, ndim u 1p., uHAEKCHpOBaHHE,
MaTpUyHOE MpousBeAeHue U (pyHkuuu Moayns numpy len, shape, zeros, eye, dot, isclose,
linspace, gradient, linalg.det.

1.5 Tloctpoenue rpaduxoB Ha sizbike Python c¢ ucmonb3zoBanwem Moayns matplotlib.
Oyukimu  moxmyist matplotlib.pyplot plot, polar, plot_surface, colorbar, contour, quiver.
YcTaHoBKa mapaMeTpoB U aHHOTUPOBaHUE TPadUKOB.

Pa3znesn 2. Metroabl BoIYMCIUTEIbHONH MaTeMaTUKH. OCHOBHBIE 3TaNbl pellleHUs 3a71a4 HA
IBM. Pemienue cucrtem JIMHEHHBIX anredpandeckux ypapuenui (CJIAY)

2.1. IlpsaMble ¥ UTEpallMOHHBIE YUCIEHHbIE METO/bI. DJIEMEHThl TEOPUU MOTPEIIHOCTEH.
[Tonstue HopMBl. OCOOEHHOCTH MAaIIMHHOM apuMeTukH (KpaTkuil moBTop). OcobGeHHOCTH
BBITMIOJTHEHUS JEMCTBUIM Haja MaTpuuamu (ClI0KEHHE, BBIYMTAHHME, YMHOXKEHUE, oOpallleHue) Ha
s3bike Python, nHpoOpManroHHble MaTpU4HbIe QYHKIMH (HOPMA, ONPEIETUTENb, PaHT).

2.2. Pemenue cucrem nuHeWHbIX anredpanudeckux ypaBHeHuil (CJIAY). IloctanoBka
3agaun. [lorpemHocTi. MeToabl ¢ HMCNOJIb30BaHHMEM OOPAaTHOW MaTpHIbl U METOJ MPOCTHIX
utepauuil. Pemenne CJIAY Ha s3pike Python c¢ ucnonb3oBanumem moxpynei numpy.linalg u
scipy.linalg. u pynkuwmii det, rank, inv, cond, norm, solve.

2.3. 0O630p meronoB pemenus CJIAY. BwruuciautenbHash yCTOWYHUBOCTh, CXOJIUMOCTH
MeT010B. OOYCIIOBJIEHHOCTh CHCTEMBI IMHEUHBIX anreOpanueckux ypaBHenuit (CJIAY) u uncio
00YCIIOBIEHHOCTH.

Pazgen 3. OOpaborka pe3yabTaroB H3MepeHHsi OAHOW BeJu4uHbl. I[Ipudauxenue
(GyHKIMM MHOro4wIeHaAMH C OJAHOM He3aBHCHMON mepeMeHHOH. Pemenune cucrem
HesiuHelHbIX ypaBHeHuil (CHY) yucieHHbIME MeTOAaMHU

3.1. OGpaboTka 3KCHEPUMEHTAJBHBIX JAHHBIX. TOYEUHBIE W HHTEPBAJbHBIC OLIEHKH.
Oyukuun Python. Onpenenenue kpurepust CTbrofeHTa

3.2. Ilpubnmxenue QyHKOUA. MeTonbl HHTEPHOIANMUA 3aBUCUMOCTEH C  OJHOM
He3aBUCHUMOH nepeMeHHON. HTeprionauronHsiit MHOTow1eH Jlarpanika, peanu3zanus B Python.

3.3. Tlpubnmxenue QyHknuii. MeTOapl anmmpoKCHUMAallMd 3aBHUCHUMOCTEH ¢ OJHOMI
He3aBUCHMOI nepemeHHON. Meron Haumenbinux kBaapaToB (MHK). Ucnonb3oBanue ¢pyHkmit



Python jgns  ammpokcumarmmu u  MHK  scipy.polyfit,  scipy.optimize.least_squares,
scipy.optimize.lsq_linear.

3.4.. AnaropuTMbl MeTOJa TPOCTOM HuTepanuu W Meroga Herotona - Padcona st
pemeanss CHY. CkopocTh CXOIMMOCTH, OIIEHKH NOTpelHocTy. Peanu3zamnus metonos B Python.

3.5. Mertoauka WCHIOJIB30BaHMS pelIaTee B Mojayle scipy.optimize, (yHKIHUK
root_scalar, root.
Paznen 4. Pemenne 3a1a4 MHOTOMEPHOI ONTUMHM3AIMU YUCICHHBIMM METOAAMU. AHAJIN3
U pemeHue U PepeHHATBLHBIX YPABHEHUH Y CI€eHHBIMHA METOIAMH

4.1. Knaccudukanusi 3aga4 U METOAOB ONTUMHU3ALMU. METOA TpaJUeHTHOIO CITyCKa.
Merton neopmMupyemMoro MHOTOrpaHHuKa. Peanusanust metonoB B Python.

4.2. Bcrpoennble Metonsl SciPy. BwiOop pemarens B Mopayne scipy.optimize
Berpoennsie metost SciPy, dynkuun minimize scalar, minimize.

4.3. AnTopuTMBI METOJIOB perieHus qudpepeHnaIbHbIX ypaBHeHUH. MeToibl Didniepa u
ero moaudukanuu. Peanuzamus meronoB B Python. Beibop pemarens B Moayne scipy.integrate,
¢dbyakuuum solve ivp, solve bvp.

4. O0beM AUCHUIJIMHBI H BUIbI Y4eOHOH padoThl

Cemectp
Bun yuebHoit paboThl 2 cemectp
3F Axkan.
9.
O01as TPyA10eMKOCTh AUCHUNJIHMHBI 2 72
KonTakTHas padoTa — ayIMTOPHbIE 3aHATHS: 1,42 o1
B TOM 4YHCJIe B (hopMe NPAKTUIECKON MOATOTOBKH 0,5 18
Jlexumu (JI) - -
[TpakTnueckue 3anstus (I13) 0,47 17
B TOM 4HcCIIe B popMe MPAKTHUECKON OTOTOBKH 0,25 9
JlabopaTtopusie padoTs (JIP) 0,94 34
B TOM 4HcCIe B popMe MPAKTHUECKON OTOTOBKH 0,25 9
CamocrositesbHas padora (CP) 0,58 21
ITepepaboTka yueOHOro MaTepuaa - -
IToaroToBKa K MPAaKTUYECKUM 3aHATUAM 0,11 4
[ToaroToBka K 1a00paTopHbIM paboTam 0,25 9
IToaroToBKa K 3K3aMEHY - -
[TonroroBka K NPOMEKYTOYHOMY KOHTPOJIIO 0,11 4
Jpyrue Buapl caMOCTOSITENIbHON pabOThI 0,11 4
Buabl koHTpoOJIs |
3auer + +
IK3aMeH - -
KoHTakTHas camocTosiTeNbHas paboTa -
CaMocTOSITeTPHO H3YUCHHE PA3JIENIOB TUCIUILTHBI ) -
Bu HTOroBOro KOHTPOJISA: 3auer
Cemectp ‘
Bunx yuebnoit paboThl 2 cemectp
3E AcTp.
.
O01mas TpyA0eMKOCTh U CIUILIUHbI 2 54
KonTakTHas padoTa — ayIMTOPHBbIE 3aHATHS: 142 | 38,25
B TOM 4HCIe B GopMe MPAKTHIECKON TOJTOTOBKH 0,5 13,5
Jlexumu (JI) - -




[Tpaktrueckue 3ausatus (113) 0,47 | 12,75
B TOM 4ucIe B popMe MPAKTUYECKONU OATOTOBKU 0,25 | 6,75
JlabopaTtopHbie padoTs (JIP) 094 | 255
B TOM 4YHCJIe B (hopMe mpaKTUUECKON MOATOTOBKH 0,25 6,75
CamocrositesibHas padora (CP) 0,58 | 15,75
ITepepaboTka yueOHOr0 MaTepuaia - -
[ToaroroBka kK MPaKTUYECKUM 3aHSATUSM 0,11 3
[ToaroroBka K J1abopaTopHBIM paboTam 0,25 6,75
[ToaroroBka K 3K3aMEHY - -
IToaroToBka K MpOMEXKyTOYHOMY KOHTPOJTIO 0,11 3
Jlpyrue BUJbI CAMOCTOSITENILHOM PabOTHI 0,11 3
Buabl KOHTpOJIsA ‘
3auer + +
JK3aMeH - -
KonTtakTHas camocrosiTenbHas pabora -
CaMOCTOSTEIPHO U3YYCHUE PA3/ICTIOB TUCITUTUIHHBI ) -
Bua HTOroBOro KOHTpOJIs: 3auer




5.2 IucuunauHbl 4acTH, GopMHUpPyeMoil y4acTHUKAMHU 00pa30BaTe/IbHBIX OTHOLICHUI (00s13aTe/IbHbIE

BapUATHBHbIE TUCUHUILIHHBI)

AHHOTanUs padoyeil NPOrpaMmMbl JUCUUIIIMHbBI
«IIpaBoBegeHue AJ1s1 XUMHKOB

1 Heap aucuMnIMHbl — OBJIAJICHUE OCHOBAaMH MPABOBBIX 3HAHMI;, (OPMUpPOBAaHHE OCHOB IIPABOBOM
KYyJIBTYPBI H IIPaBOMEPHOI0O IMOBEACHUA I'PaXKJaHUHA CTPAHEL.

2 B pe3yabTaTe H3yuyeHHUs JUCUMILIMHBI 00y4al0IIHUIACH 10JIKEH:

OGH&I[B.TB CICAYIOIUMU KOMIICTCHIIUAMHA U UHAWUKATOPAMU UX JOCTUKCHHUA:

VK-4.1, VK-5.2, VK-5.3, VK-4.4, VK-10.1, YK-10.2, VK-10.3.

3Hamu:

OCHOBBI POCCHUHCKON MpPaBOBON CHUCTEMBI UM POCCHUMCKOTO 3aKOHOAATEIHCTBA, OCHOBBI
opraHu3an W (QYHKIMOHUPOBAHUS CYNEOHBIX M MHBIX TMPABONPHUMEHUTENBHBIX U
MIPAaBOOXPAHUTEIBHBIX OPTaHOB;

IIPaBOBBIE M HPABCTBEHHO-3THUYECKHE HOPMBI B chepe MpodecCHOHANBHOM e TeTbHOCTH;
MPABOBbIE HOPMBI, PETYIUPYIOIIME OTHOIIEHUE 4YeJOBEeKa K YEeJOBEeKYy, OOIIECTBY,
OKpY>KalolleH cpele;

npaBa U 00s13aHHOCTH TPak/IaHUHA;

OCHOBBI TPYJIOBOI'O 3aKOHOJATENbCTBA;

OCHOBBI X0351iICTBEHHOTO IIPaBa;

OCHOBHBIE HaIIPaBJICHUsI AaHTUKOPPYILIMOHHON AeATENbHOCTU B PD

Ymems:

HCIOJIb30BaTh 3THYECKHE WM MPABOBbIE HOPMBI, PETYIUPYIOLIUME OTHOIICHHE YeJlOBeKa K
YeJI0BEeKY, OOIIECTBY, OKpYKalOIIel cpese, UCIOIb30BaTh MpaBa M CBOOOBI YEIOBEKA M
rpaxaaHuHa IpH pa3paboTKe COLUAIbHBIX MPOEKTOB;

WCIONBb30BaTh U COCTaBJISATh HOPMATHBHBIE M MPABOBLIE JOKYMEHTBHI, OTHOCAIIUECH K
npodeccuoHabHOM ~ AEATENBbHOCTH,  MPEANPUHUMATh  HEOOXOAMMBIE  Mepbhl K
BOCCTAaHOBJICHUIO HAPYILICHHBIX MPAB;

peasin30BbIBaTh MpaBa U CBOOOBI UEJIOBEKa U IpakJaHNHA B Pa3IUYHbIX chepax

KHU3HCOCATCIIbHOCTH.

Braoems:

HaBbIKaMU ITPUMCHCHUA 3aKOHOAATCIILCTBA MTPHU PCHICHUW MMPAKTUYCCKUX 3a/1ay.

3 Kpartkoe cogep:xaHue JUCUMILIHHbBI

Pa3zoen 1. Ocnogvl meopuu 2cocyoapcmea u npasa
1. OcHOBBI TEOpHUM TOCYAAPCTBA

2. OcHOBBI TEOpHH ITpaBa

Pazoen 2. Ompacnu nybauunoeo npasa

1. OCHOBBI KOHCTUTYIIHOHHOTO TpaBa

2. OCHOBBI aAMUHUCTPATUBHOTO TIpaBa



OCHOBBI YTOJIOBHOTO ITpaBa
Koppynuus kak connaabHOE U IPABOBOE SIBJICHHUE B COBPEMEHHOM 00I1IECTBE
OCHOBBI 3K0JIOTMYECKOTO TIpaBa
HopmatuBHoe mpaBoBoe peryiupoBaHue 3amiuThl nHGopmauuu. [IpaBoBble OCHOBBI 3aIIUTHI
rOCyJ1apCTBEHHOW TalHBI
Pazoen 3. Ompacau yacmnoeo npasa
I'pasxxjaHckoe mpaBo: OCHOBHBIE TOJIOKEHUS 001l YacTH.
ABTOpCKOE U MATEHTHOE MPaBO U MPaBOBas 3aIlIMTa PE3yIbTATOB UHTEIIEKTYaTIbHOM.
OCHOBBI XO3SIICTBEHHOTO (MPEANTPUHUMATEIHLCKOT0) TIpaBa.
OcHOBBI cEMEMHOT0 ITpaBa
OCHOBBI TPYAOBOTO TTpaBa
Pasoen 4. Ocobennocmu npagogoeo pe2yiuposanus npo@eccuoHarbHou 0essmeIbHOCmu 68
OMOENbHBIX OMPACTAX XUMULECKOU NPOMbBIULTEHHOCTNU
1. OcCHOBBI HallMOHAIBHON 0€30MaCHOCTH, TOCYAAPCTBEHHOW IMOJMTUKH W 3aKOHOJATEIBCTBO B
obnacTtu obOecrieueHus AIePHON M paaIualiiOHHON 0€30MMacHOCTH.
2. OcoOGeHHOCTH TIPABOBOTO PETyIUPOBAHUS TPyAa PAOOTHUKOB XUMUYECKOUN MPOMBIIILIEHHOCTH.
3. HopmaruBHO-TpaBoBasi 0asza pEryJIMpOBaHHS XWMHUUYECKOW W HEPTEXUMHUYECKON OTpaciu B
Poccun.
OO611ee KOJTMYECTBO Pa3IeiioB 4.
4 O0beM yueOHOH THCHMILINHBI

SNk w

A S

O0BpeM TUCIHUIIINHEI
Buj yuyeOHoii pa6oThI

3E | Akaa. 4. | AcTp.u.
O0mas TpyA0eMKOCTh JMCIUILIHHbI 2 72 54
KonTakTHasi padoTra — ayIMTOPHbIE 3aHATHS: 1,33 48 36
Jlexuun 0,44 16 12
[TpakTuueckue 3anstus (I113) 0,89 32 24
CamocrosiTesbHasi padora 0,67 24 18
KonrtakTHas camoctosTenbHas pabora 0,2 0,15

0,67
CamMoCTOSITETbHOE U3YUYECHUE PA3/ICNIOB TUCIIUIIIIUHBI 23,8 17,85
Bua konTpoJs: 3ader

AHHOTaNuA padoyell MPOrpaMMbl JUCHHIJIMHBI
«OcHOBBI Ha4YepPTATEJIbHOI reOMeTPHH JI1 XUMUKOB)

1 Heab AMCHUILIMHBI — 00y4YEHHE CTYJCHTOB CIIOCO0aM OTOOpaKeHUsI IPOCTPAHCTBEHHBIX (pOopM Ha
IUIOCKOCTH, BBIMOJTHEHUIO U YTCHHUIO YepTeXel, MpaBUjiaM U YCIOBHOCTSM, HMPUMEHSEMBIM IPU 3TOM
(crangapram ECKJI).

2 B pe3yabTaTe H3yuyeHHUs JUCUMILIMHBI 00y4aI0IIHUIACH 10JIKEH:

Obaadoams CeNyIOMUMA KOMIETCHIIMSIMA U WHIUKATOPAMH UX JOCTUKCHUS:

YK-2.1.

3Hamu:

- CIOCOOBI OTOOPAKEHUS TPOCTPAHCTBEHHBIX (POPM Ha TJIOCKOCTH;
- MpaBWJIa U YCIIOBHOCTH TIPH BHITIOTHEHUH YEPTEKEH;
- BUJIbl CHMMETPHH IT'€OMETPUUECKHUX (QUTyp.

Ymemns:

- BBITIOJIHATD U YATATh YEPTEKU T€OMETPUUYECKUX MOJEIIEH C YIeTOM IeUCTBYIONINX CTaHAAPTOB.

Braoems:

- cmocobamMu ¥ IpreMaMu U300paKeHHsI IPEIMETOB Ha TIIIOCKOCTH.

3 KpaTrkoe coaep:kanue IUCHUNIHHBI

Pazoen 1. Obwue npasuna svinonnenus uepmedceii. Memoo Monoica: uzobpasxicenue mouku, npsamotl,
naocKocmu

Beenenue. Ilpeamer u meroasl HauepTaTelbHOM reomeTpuu. KpaTkue MCTOPUYECKHE CBEICHUS.
3amaun U MECTO Kypca B MMOATOTOBKE OakamaBpa XUMHUH U XUMHUH, ((U3UKH U MEXaHUKHA MaTEPUAJIOB.



1.1. IlpaBuna BeinoaHeHus u oopmienus yeprexeid B coorercTBUM ¢ [OCT. Dopmatsl: pazmepsl
u 0003Haue€HHWE OCHOBHBIX M JIOMOJHHUTENbHBIX (opmaToB. Pacnonoxenue ¢opmaroB. Macmrab:
HATypaJIbHBIN MacIiTad, CTaHAApTHBIC MACIITAaObl YMEHBIICHUS W yBeNWYeHHs. JIMHUW: TUIIBI U TOJIIMHA
auaui. pudt: THns 1 pazmeps! mpudToB. OCHOBHBIE HAAMUCH IPaPUUIECKUX U TEKCTOBBIX JOKYMEHTOB.

1.2. T'eomerpuueckue mnocTpoeHus. CONpsHDKEHHsS: OCHOBHBIE BHUJbI W TpPaBUJIa BBINOJIHEHUS.
Hanecenre BBIHOCHBIX M pa3MEPHBIX JUMHUN Ha yepTeke. HaHeceHrne BBIHOCHBIX M Pa3MEPHBIX JMHUN Ha
yeprexe. [locTpoeHne MI0CKUX KPUBBIX (IUTHIIC, Tapadoia, TUepoona).

1.3. Meron npoekumii. Buael npoeunpoBanus. LleHTpanbHOE TpPOEUUPOBAHMUE:  IEHTP
IPOCLIMPOBAHUS, IIJIOCKOCTh MPOEKIHM, MNPOCHUPYIOIUE Jy4dd, NpoeKiuu. CBONCTBa LEHTPAJIBHOTO
npoeurpoBanus. JJoOCTOMHCTBA U HEIOCTATKH LIEHTPAIBHOTO IPOCLUPOBAHUS.

[TapannensHoe mpoenupoBanue. Hampapienue npoenupyronmx Jjydeil. CBOWCTBa mapaieIbHOTO
npoeuupoBanusi. IIpoenrpoBaHne KOCOYTroJlibHOE U MPSIMOYrojbHOE (opToroHaibHoe). CBoMCTBa
OPTOTOHAJILHOTO TMpoerupoBanus. O0pa3oBaHNEe KOMIUIEKCHOTO YepTexa (dmopa Momxa). OpToroHaabHBIN
yeptex Touku. Koopaunatel Touku. [locTpoeHne TOUKH 10 ee KOOpAruHaTaMm.

1.4. Tlpssmbie nuHuU. BuntoBbie nuaun. CriocoObl 3aaHust mpsiMoii Ha veprexe. Kmaccubukarms
OpsIMBIX [0 PACHOJOXKEHUI0 OTHOCUTEIBHO JApYr Jpyra: HpsiMble MepeceKaroluecs, NapauiejbHble U
ckpentuBaromuecs. [IpuHamiexHOCTh TOUKH mpsMoi. Kinaccuukaruys npsiMbIX OTHOCHTEIBHO TIIOCKOCTEH
MPOEKIIUIA: TIPSIMBIE OOIIETO U YACTHOTO TIOJIOKEHUS — MPSIMBIC YPOBHS U npoenupyoomue. Lunmmaapuyaeckas
Y KOHUYECKasi BAHTOBBIE JIUHUU.

1.5. Mnockocts. CriocoObl 3amaHusi IUIOCKOCTH Ha dYepTexke. Kiaccudukamus miockocTeld 1o
PAaCHOJIOKEHUIO OTHOCUTEIBHO IUIOCKOCTEH MPOEKIM: IMIOCKOCTH OOLIEro M YacTHOTO IOJOXKEHHUS —
npoeuupyronme u ypoBHs. [IpuHayIe)KHOCTh TOUYKU U MPSIMOU MJIOCKOCTH.

Pazoen 2. @opmwr ceomempuueckux men. Komnnexcnole uepmesrcu mooenei no I'OCT 2.305

2.1. TloepxHoctu. OOpa3oBaHHMe W 3aJaHWE TOBEPXHOCTEH Ha dYeprexe (KUHEMATHUYCCKHHA W
KapkacHbIid criocoObl). [Tonsitne 00 ompenenutene moBepXHOCTU. [IOBEpXHOCTH BpalieHUs. XapaKTEepHBIC
JUHUU TIOBEPXHOCTEH BpalleHHWs: MEpUAUAaHbl, TJIABHBIA MEpUIUAH, Mapajulelid, HKBAToOp, TOPJIO.
[IpuHaIe)KHOCTD TOUYKH OBEPXHOCTH.

2.2. Teomerpuueckue Tena. llpoexknnyn MHOTOrpaHHMKOB (IpaHHBIE T'€OMETPUUYECKHE Tela), Tena
BpalleHus: (UUIUHAP, KOHYC, map, Top). CUMMeTpHUsl TeOMETPUUECKUX (QUTyp: CUMMETPHUS OTHOCHUTEIHHO
MJIOCKOCTH, MPAMOM, TOUukr. CUMMETpHS BpaIICHUS, TOPSAIOK OCH CUMMETPHH.

2.3. Bunpl. OcHoBHBIC BUABL. | TaBHBIN BUJI, TPeOOBaHUSI, IPEABSIBISIEMBIE K TJIABHOMY BHUITY.

2.4. Pa3pe3bl, ceuenus. Pa3pessl, kinaccudukanus pa3pe3oB M0 PACHOIOKEHHUIO CEKYIIeH MIOCKOCTH
OTHOCHUTENIBHO IIJIOCKOCTEM MPOEKIUH: pa3pe3bl BEPTUKAIbHBIC, TOPU3OHTAIBHBIE W HAKJIOHHBIE.
Knaccudukanus pa3pe3oB MO YUCIY CEKYIIUMX IUIOCKOCTEH: pa3pe3bl MPOCTbIE M CIOXKHBIE — CIOKHBIC
CTyNEHYaThle U CIIOKHBIE JIoMaHble pa3pe3bl. CoBMenieHHble H300pakeHus. CedeHHs HaJNO0KEHHbBIE U
BBIHECEHHBIE.

2.5. AkcoHoMmerpuueckwe deprexu wuzaenuid. OOpazoBaHHE aKCOHOMETPHUYECKOTO YepTekKa.
KoaduumenTsl nckakeHuss akCOHOMETpHUYECKOro ueprexa. Ilepexon oT HaTypaidbHBIX KO3 (UIIHMEHTOB
WCKaXEHUs K IMpPUBEICHHBIM. Buapl akcoHOMeTpuu. BplmogHeHue uyepTekel MHOTOYTOJIBHUKOB U
OKPYXHOCTEH B TMPSMOYTOJBHOW ¥ KOCOYTOJIBHOW (TOPH3OHTAIbHOW W (POHTAIBHON) H30METPHUSX.
AKCOHOMETPUYECKHE YEPTEKHU N€OMETPUUECKUX Tell. Pa3pessl B akCOHOMETpUU. TeXHUUECKUE PUCYHKH.

Pasoen 3. Ilnockue ceuenus nosepxnocmeili. Ilepeceuenue nosepxnocmeii

3.1. HaknmoHHbIE ceUeHHMs MHOTOTPAaHHUKOB. [locTpoeHrEe HAKIIOHHBIX CEYEHU MTPU3MbI M TUPAMHU/IbI
MpoeupyIoel miockocTeio. Onpenenenne HaTypaabHON BETUYUHBI OTpPE3Ka MPSIMON M TUIOCKOW (UTYpHI
(MeTo MpoeMPOBaHMSI HA IOTIOJIHUTEIBHYIO TIIIOCKOCTB ).

3.2. HakJioHHBIE CceueHMs Tel BpalleHus. Buasl M mpaBuiia MOCTPOCHHS CEUYCHHH IMIMHApA.
3aBUCUMOCTD BH/1a HAKJIOHHOTO CEYEHMS KOHYCa OT PACIOJIO0KEHHS CEKYIIEH MIOCKOCTH OTHOCUTEIBHO OCH
konyca. Haknonusie ceuenus mapa. [IpaBuiia mocTpoeHusI HAKJIOHHBIX CEUEHUM, COWICHEHHBIX TEJl.

3.3. Tlepeceuenne reomerpudeckux oOpa3oB. IlepecedyeHne MHOTOTpaHHMKAa C ITOBEPXHOCTHIO
BpaueHus. [lepeceueHre NOBEpXHOCTEN BpAILLEHUS: ABYX MPOCUUPYIOIIMUX MOBEPXHOCTEM, MPOCLUPYIOIIEH
¢ Henpoenupyrouen. [lepecedenre HeMpoeUPYIONIMX MOBEPXHOCTEN BpaIlEHUS ¢ NapaIeIbHBIMU OCSIMHU.
TeopeMa 0 nepecedeHnH COOCHBIX ITOBEPXHOCTEH BpallleHUs. YacTHbIE Cllydad NEPECeUYCHMs IOBEPXHOCTEU
BTOPOro nopsika: Teopema MoHxa U ee ClIeACTBHE.



3.4 [lmarpammbl cocTosiHus. [locTpoeHWE MPOCTPAHCTBEHHBIX TPEXKOMIOHEHTHBIX JAHATPAMM
COCTOSIHUSL  (M300apHBIX/M30TEPMUYECKUX)  (IMMOCTPOCHHUE  TEpPECeUYEHUs] TPEXTPaHHBIX TMPU3M  C
MOBEPXHOCTSIMH BPAIICHUS).

OO611ee KOJIMYECTBO pa3aeiioB — 3.

4 O0beM y4eOHOH TUCHHILINHBI

N B 3auernbix | B akangem. B actp.
Bunpl yue6HO# paboTh
eAMHMIIAX qJacax yacax
O0masi Tpy10eMKOCTh JHCHHILIMHBI 110 Y4¢0HOMY IJIAHY 2 72 54
KonTakTHas padora — ayIMTOPHBbIE 3aHATHS: 1,3 48 36
Jlextuu (JIek) 0,4 16 12
[Ipaktnueckue 3ausrus (113) 0,9 32 24
CamocrositesbHas padora (CP): 0,7 24 18
KonrtakTHas camocrosTenbHas pabora 0.7 0,4 0,3
Bupl camocTosTenbHON paboThI ’ 23,6 17,7
Bun xoHTpOJIA: 3a4eT ¢ OLEHKOMU

AHHOTauA padoyeil MPOrpaMMbl JUCHUIJIMHBI
«KoMnbroTepHbIe MeTOAbI OLIEHKH CBSI3U CTPYKTYPa-0M0JI0THYeCKasA AKTUBHOCTD)

1 Heasb AMCUMIUIMHBI — OOYYEHUHU CTYACHTOB IPHUHIIUIIAM KOMIIBIOTEPHOTO MOJICITUPOBAHUS CBSI3U
CTPYKTYpbI U aKTUBHOCTH OMOJIOTMYECKH aKTUBHBIX BEIECTB, KOHCTPYUPOBAHUSA U ONTHUMH3ALUN CTPYKTYP
C 3a/IaHHON (PU3MOIOTUYECKONW aKTUBHOCTHIO, OBJIAJIEHUS TOIXOJAAMH K aHAIMU3y CBSI3M CTPYKTYpPHI U
AKTUBHOCTH, OIICHKE Ha/IeKHOCTU MOJICITMPOBAHUS U UHTEPIIPETAIIH PE3YJIbTaTOB PACUETOB.

2 B pe3yabTare n3y4eHHs JMCHUILIHHBI 00yYAIONIUICS 10JIKEH

Obaaoams clieayomUMy KOMIETESHIIMSIMU U UHIAUKATOPaAMH UX JOCTUKECHHUS:

IK-2.1, I1K-2.2, I1K-2.3, I1K-3.1, I1K-3.2, I1K-3.3, [1K-3.4.

3namo:

—EeMU W MPUHLUIBI KOMIBIOTEPHOTO MOJECIMPOBAHUS CBA3U CTPYKTYpPbl U aKTUBHOCTU JIEKAPCTBEHHBIX
BEIIECTB, KOHCTPYUPOBAHUS U ONITHUMHU3AIMU CTPYKTYP C 3aJaHHON (PU3HOIOTHYECKON aKTUBHOCTHIO;

— METO/Ibl OMMCAHUsI U MOJIETUPOBAHUS CTPYKTYPHI BEIIECTB;

— BO3MOKHOCTH M OTpPaHMYEHUS OCHOBHBIX MOAXOJOB K aHalIHM3y CBSI3M CTPYKTYpPhl U OHUOIOrHMYEcKOi
AKTUBHOCTH, ITyTH aHAJIN3a U UHTEPIPETALNH MOTYy4YaeMbIX pPe3yIbTaTOB.

Ymems:

— BBIOMpaTh 0OOCHOBAaHHBIE MOAXOJbI K aHAIMU3Y CBSI3U CTPYKTYPHl M aKTHBHOCTH M KOHCTPYHPOBAHUIO
CTPYKTYP € 3aJJaHHON (PU3MOTOTHYECKON aKTUBHOCTBIO C YUETOM JIOCTYITHOM MH(MOpMAIUU 00 UX JIEeHCTBUH
B OpraHu3Me;

— OIICHMBAaTh HAJIEKHOCTh PE3YyJbTATOB KOMIIBIOTEPHOTO MOJEIMPOBAHUS CBSI3U «CTPYKTypa —
OmoJoruvecKasi aKTHBHOCTh)» M UCIIOJIb30BATh UX MPH MOUCKE COCTUHEHUN ¢ ONTHUMAILHOW aKTHBHOCTBIO.

Braoemu
— TEOPETHUYECKUMH OCHOBAMHU METOJIOB MOJAEIHPOBAHUS CBA3H CTPYKTYPBI BEIIECTB U UX (PU3HOIOTUIECKOM
AKTUBHOCTH U HaBbIKAMU MHTEPIIPETALIUHU €T0 PE3yIbTAaTOB.

3 KpaTkoe coaep:kanue IUCHUNIHHBI

Beeoenue

3HaueHHEe  KOMIBIOTEPHOIO  aHajiu3a  CBS3M  «CTPYKTYpa-aKTUBHOCTBY»,  MOJIEKYJISIPHOTO
MOJICJIUPOBAaHUS U  KOHCTPYMPOBAHHUS TMOTEHLIMAIbHO AKTUBHBIX CTPYKTYp Uid 3¢ (EeKTUBHOIO
HaIpaBJIECHHOTO TOMCKAa HOBBIX JIEKAPCTBEHHBIX CPEACTB M arpoXMMHYECKUX MpernapaToB. Bemymiue
COEMHEHUS, UX MOUCK M onTuMu3anus. [loHATHS OMONIOrHYeCKO MUIIIEHH W JIUTaHAa, OMOJOCTYIHOCTh U
TOKCUYHOCT.

Paszoen 1. Obwasa memooonocus ananuza cesasu «Cmpykmypa-aKmueHoCmb»

[Tapagurma aHanu3a KOJMYECTBEHHON CBSI3U «CTpyKTypa-akTUBHOCTH» (QSAR). Iloctpoenue
MOJIeJIM ¥ MPOTHO3, MaTeMaTH4eCKOoe IMpeAcTaBiIeHUE (OMUCAHUE) CTPYKTYpP C MOMOIIBI0 JECKPUITOPOB.
OCHOBHBIE XapaKTEPUCTUKH OMOIOTHYECKON aKTUBHOCTH, MpuMeHseMblie B QSAR. Knaccuueckuit QSAR.

Pazoen 2. Cnocobwvi konuuecmseennoeo onucanus cmpykmypol 6 QSAR



Knaccudukanus 1ecKpUnTopoB MOJIEKYJISIPHON CTPYKTYPBI.

Tomnonoruueckue neckpunTopel. MonekymspHble Tpadbl, UX 3JI€MEHThl U UHBapuaHThl. [loHsATHE O
TOMNOJOTUYECKUX UHACKCAX.

Bunet  ¢usuko-xuMHuUecKUX — JecKpUnTopoB. JlunmodunpHOCTH, €€ poiib B IPOSBICHUU
OMOAKTUBHOCTH, TMOJIXOABI K MPOTHO3UPOBAHHMIO JUHNODUIBHOCTH. MOJNEKYISIpHbIE JECKPUITOPHI,
OCHOBaHHbIE Ha (U3UKO-XUMUYECKUX XapaKTEPUCTHKAX: JJIEKTPOHHBIE, CTEPUUYECKHE, KBAHTOBO-
XUMHUUYECKHE U AP.

[Tonctpyktypubie wmetoasl B QSAR, uX BO3MOXHOCTM W OrpaHUYCHHsS. AJJIUTHUBHBIE U
dbparmenTHbie cxembl. HamctpykTypHbie moaxonbl B QSAR. Meron aHanm3a TOMOJOTHHA MOJICKYJIIPHOTO
nosist (MFTA).

Paszoen 3. Cmamucmuueckue memoovl nocmpoeHus mooenell Ca3u « CmpyKmypa-aKmueHOCHb »

CraTHCcTHYECKUH TOJIXOA K BBIABICHHIO CBSI3U CTPYKTYPHl M OMOJIOTMYECKOH aKTHUBHOCTH.
XapaKTepuCTUKU KauyecTBa OMNMWCAHUS M TMPEJCKA3aTEIbHOW CIOCOOHOCTH Mojenei. MHOKeCcTBeHHast
auHelHas perpeccus. [IpoGiema M30BITOYHOrO 4YMCIa JECKPUNTOPOB. MeToasl oTOOpa IECKPUITOPOB.
[Ipoeknus Ha CKpBITHIE MEPEMEHHBIE: aHAIU3 IJIABHBIX KOMIIOHEHT, PErpeCcCHsl YaCTHUYHBIX HAUMEHBIIUX
KBaJpaToB. McKyccTBEHHBIC HEHPOHHBIE CETH KaK OOIIUI METO/I BBISIBJICHUS HEIMHEHHBIX 3aBUCUMOCTEH.

Paszoen 4. Monexynapnoe modenuposanue 6 ananuze césasu CmpyKmypuvl U 6UOAKMUBHOCMU

3Ha4yeHue NMPOCTPAHCTBEHHOW CTPYKTYpPBHI JJIS MPOSIBICHUS OMOJIOTMYECKON aKTMBHOCTU. MeETO/bI
MOJIEKYJIIPHOTO MOJIeIMpOBaHusA. MoJIeKysspHas MEXaHWKa U MOJIEKYJIsIpHas JUHAMUKA.

AHanu3 CBA3M TPEXMEPHOW CTPYKTYpbl coeauHeHuil ¢ OmoaktuBHOCTHIO (3D QSAR). Merton
CpaBHUTEILHOTO aHanu3a MoJiekyssipHoro noJist (CoMFA). ®apmakodopHbie Moaenu.

OcoOeHHOCTH M METOABl MOJEIMPOBAHUS CTPYKTYphl OenkoB. MojenupoBaHHE B3auMOJCHCTBHUS
JIMTaH/a ¢ MUALLIEHBIO, MOJIEKYJISIPHBINA JJOKUHT.

Pasoen 5. Koncmpyuposanue H08bIX NOMEHYUATLHO AKMUBHBIX CIMPYKMYD

[IpsiMoe KOHCTpYHpPOBaHHUE AKTUBHBIX CTPYKTYP HAa OCHOBE MOJIENIEHN CBSA3U «CTPYKTYpa-aKTUBHOCTbHY
(o6parHas 3amaua B QSAR) unm cTpykTypsl Onoiorudeckoi Mumienu (de novo au3ain).

[Touck cTpyKTyp C 3aJaHHBIMH CBOMCTBAMH C MOMOIIBIO HANpPaBICHHOIO repedopa (BUPTYyaIbHBIH
ckpunuHr). CdoxycupoBaHHble OuOnMoTeku. MCTOYHUKKM CTPYKTYp [UIsl CKPUHUHTrA, TIeHeparys
XUMHUYECKHX CTPYKTYp M 0a3bl JaHHBIX IO JOCTYMHBIM coequHeHUsM. OuibTpanus OMOIHOTEK C y4eToM
CTPYKTYPHBIX TpeOOBaHHMii, B3auMoJIeiicTBUA ¢ Onosoruueckoil MuieHsio 1 QSAR-moneneit.

OO611ee KOJMYECTBO Pa3/IeiioB — 5.

4 O0beM yueOHOH THCHHMILINHBI

. B 3auernbix | B akangem. B actp.
Bunsl yueOHol paboThI
eAMHUIIAX Jacax yacax
OO01asi TPyA0eMKOCTh IMCUHMILIHHBI 110 Y4eOHOMY ILIAHY 2 72 54
KonrakTHasi pa6oTa — ayIuTOPHbIE 3aHSITHSI: 1,8 48 36
Jlexmum (JIek) 0,4 16 12
[Tpaktrueckue 3anstus (113) 0,9 16 12
Jlabopartopusie 3ansTus (J1ab) 0,4 16 12
CamocrositesbHas padora (CP): 1,2 24 18
KonTakTHas camocrositenbHas paboTa 12 0,4 0,3
Bunsl camocTosiTenbHON pabOThI ’ 23,6 17,7
Bun xoHTpoOJIA: 3a4eT € oI

AHHOTaNUs padoyeil NPOrpaMmMbl JUCUUILIIMHBI
«XUMHA ¥ TEXHOJIOTHS OMOJIOTHYeCKH AKTUBHBIX BelIECTB)

1 Heap aucuuminHbl — GOpMHUPOBAHUE Y CTYACHTOB CHUCTEMATU3MPOBAaHHBIX 3HAHUI O MeTojax
CHUHTC3d, TCXHOJIOTHAX TMOJYUCHHUA, MCXAaHU3MaX ,Z[GﬁCTBPIH U HOPUMCHCHUU 6I/IOJIOFI/I‘ICCKI/I AKTHUBHBIX
BEIIECTB, TMOBBIIIEHHE NPOGECCHOHATIBHBIX KOMIIETEHIMI B 00JIACTH TMOJY4YEHHUS U HCIOJIb30BAHUS
COBpPCMCHHBIX 6HOJIOI‘I/I‘-I€CKI/I AKTUBHBIX BCIICCTB C€HBCKO-X03ﬂﬁCTBCHHOFO, BCTCPUHAPHOI'O u
MEAMIIMHCKOTO Ha3HAYEHHUSI.

2 B pe3yabTaTe n3y4eHHsl M CHUILIHHBI 00YYAIOIIUICS 10JIKEH



Obnadamye clenyrIMUMA KOMIETSHIMSIMI U WHIUKATOPAMU UX JOCTUKCHHUS:
IIK-1.1; [IK-2.1; IIK-2.2; [IK-3.1; IIK-3.2.

3Hamy:

- 00J1acTH MPUMEHEHUs, KJlacCU(PUKaIKI0 OHMOIOTMYECKH aKTUBHBIX BEIECTB;

- NPUHIUIBL U METOABl Pa3pabOTKM OMONOTMYECKH AaKTHBHBIX BEIIECTB C 3aJaHHBIMHU
CBONMCTBaMH;

- [IUPOKO TPUMEHSIEMbIEC MPEICTABUTEIM OCHOBHBIX KIIACCOB T€POUITUIOB, PETYISTOPOB POCTA,
MHCEKTULIUIOB, (YHTULIUOB, 30011/I0B, BHICOKOTOKCHYHBIX BEIIECTB, JIEKApPCTBEHHBIX MIPEMapaToB;

Ymemy:

- aHATM3UPOBATh PA3UYHBIC METONbI CHHTE3a OWOJIOTMYECKH AaKTHUBHBIX BEIIECTB, BHIOpPAThH
Han0oJiee TEXHOJIOTHYECKU TPUMEHUMYIO CXEMY MOJy4eHHs AeHCTBYIOIIErO BEeIEeCTBa;

- 00OCHOBAaTh TPUMEHEHHE PA3IUYHBIX KJIACCOB OHMOJOTMYECKH aKTUBHBIX BEIIECTB B
3aBUCUMOCTH OT OCOOEHHOCTEl TNpPUMEHEHHs, BHUAA BPEAOHOCHBIX OPraHU3MOB, BO3HHUKHOBEHHS
PE3UCTEHTHOCTH, a TAK)KE HAPYIICHUSI HOPMAJIbHOU JIESTEIIbHOCTH OPraHu3Ma YeJIOBEKa;

- M0 XMMHYECKON CTPYKTYpE COSAMHEHUS BBIIBUTH (hapMakopopHbIe PparMeHThl 1 000CHOBATh
MEXaHU3M JIEHCTBHS OMOJIOTMYECKH aKTUBHBIX BEILIECTB;

Braoemu:

- METOAAMU CHHTE3a IUPOKO MPUMEHIEMBIX MpEeACTaBUTENeH TepOUllnoB, PETyassTOPOB POCTa,
MHCEKTULIUIOB, (YHTULIUIOB, 30011/I0B, BHICOKOTOKCHYHBIX BEILIECTB, JIEKAPCTBEHHBIX MIPEMapaToB;

- HABBIKAMU OJKCIIEPUMEHTAFHOW pabOThl TOMydeHHs OWOJOTHYECKH AKTUBHBIX BEIIECTB,
NPUMEHEHHS COBPEMEHHBIX (PM3UKO-XUMHUECKUX METO/IOB aHAJIN3a [Tl TOITBEPKACHUS UX CTPYKTYPHI.

3 KpaTrkoe coaep:kanue IUCHUNIHHBI

Paszoen 1. Xumus, mokcuxono2us u jeKapcmeeHHvle C80UCMEA A2POXUMUYLECKUX NPenapamos u ux
CMPYKMYPHBIX AHATO0208.

1.1. ®uTOaKTUBHLIE COCTUHEHUS.

1.2. CpencrBa 00psOBI C MATOTCHHBIMU T'PUOAMU: PYHTULUABI U AaHTUMUKOTHKH.

1.3. MHCekTOaKkapuuuabl U UX aHAJIOTH.

Pasoen 2. Toxcuxanmul u nekapcmea, Hapywaouue medeHue 6UOIHePLeMU4ecKUx npoyeccos.

2.1. VHrubutopsl KaTabOJMYECKUX MPOILIECCOB: AJIKHJIATOPbI, MPOU3BOJIHBIC TSKENIBIX METaJIOB,
MPOU3BOTHBIC (PTOPYKCYCHON KUCIOTHI U ITUAHHIBI.

2.2. IHrubuTophl METabOIMYECKUX MPOIECCOB, aHTUBUTAMUHBI

Pasoen 3. Ilcuxoxumuyeckue nexapcmeeHnHvle npenapamoi.

3.1. XOonWHAIPrUYEeCKUi CHHAIC, aroHWCThl M AHTAarOHHUCTHl AalETUIXOJWHA. WHruOuTOpHI
XOJIMHACTEPA3bI.

3.2. TAMK-»spruueckuii cuHarc, JeKapCTBEHHbIE CPEICTBA CEAATUBHOTO U CHOTBOPHOIO I€MCTBUS

3.3. 'ucraMuH 1 aHTUTMCTAMUHHBIE TIPENapaThl

3.4. Anpenspruueckuid cuHanc. HeHpoCTUMynSTOpbl M KOHBYJIBCAHTBL. ATOHHUCTBI W
aapeHO0IOKATOPHI.

3.5. JlakpuMaTOpbl, aJIrOreHbl U MECTHBIE aHECTETHKU. [[pOTHBOBOCTIATUTEIbHBIC MTPEMAPATHI.

3.6. BHyTpHUBEHHBIE aHECTETUKHM U HAPKOTUUYECKUE TIPEIaparhl.

3.7. AHTUTICUXOTHYECKHUE U TICUXOTUYECKUE CPEACTBA

OO11ee KOJIMYECTBO pa3aesioB 3.

4 O0beM yueOHO# JUCHUIIJIMHBI

O0beM TMCUMTLTHHBI
Bun yueOHo# padoThI Axax, | Actp.
3E
4. 4.

O01mas Tpy10eMKOCTh TUCIHUILIHHBI 4 144 108
KonTakTHas padora — ayIMTOPHBbIE 3aHATHS: 2,22 160 120
Jlexun 0,89 32 24
[Ipaktuueckue 3austus (113) 1,33 48 36
B TOM 4YHCJIe B (popMe MpaKTUUECKOU MOATOTOBKH 1,33 48 36
CamocTosiTesbHasi padora 0,78 28 21




CamocTosATeNnbHOE U3Y4YEHUE Pa3JelIOB JUCLIUIIIMHEI 0,78 | 28 | 21
Bua konTpoJis:

JK3aMeH 1 36 27
KonrtakTHas paboTta — mpoMe)XKyTOUHAs aTTECTAIHS 1 0,4 0,3
[ToaroroBka K 3K3aMeHy. 35,6 26,7
Bua uTOroBOro KOHTpoJIs: JK3aMeH

AHHOTanuUs padoyeil NPOrpaMmMbl JUCUUIIIIMHBI

«Teopusi TEXHOJIOTMYECKUX NMPOLECCOB MOJTYyYeHNsI OMOJIOrHYeCKH AKTHBHBIX BelIECTB)

1 Hear aucuMnmauHbl — (QOpPMHUpPOBAaHUE Yy OOYYArOIIMXCS CHCTEMAaTU3UPOBAHHBIX 3HAHUU O
KOJIMYECTBEHHBIX 3aKOHOMEPHOCTSX MPOTEKAHUS XUMUYECKUX PEAKIMI U BIUSHUU Pa3UYHBIX (HaKTOPOB
Ha CKOPOCTh W HaIlpaBJICHHWE B3aUMOJICHCTBUS, MOBBIIICHHE MPOGECCHOHATBHBIX KOMIETEHIIUNH B 001acTu
TEXHOJIOTUH TOHKOTO OPTaHUYECKOTO CHHTE3a OMOJIOTHYECKH aKTHBHBIX BEIIIECTB.

2 B pe3yabTaTe H3yuyeHHs JTUCHUMILIMHBI 00y4AIOIIHUIACH 10JIKEH:

Obradamye clenyOIMUMA KOMIETSHIMSIMI U WHIUKATOPAMU UX JOCTUKCHHUS

[IK-1-n.1, [IK-1-81.2, TIK-3-8.1, [IK-3-H.2

3namo:

— METOJBbI OPraHU3alUU U MPOBEACHUS KHHETUYECKNX HKCIIEPUMEHTOB MPU UCCIEIOBAHUU CIOKHBIX
OpPTaHWYECKUX PEaKIHii, TPUMEHSIEMbIX B CHHTE3€ OMOIOTNYeCKH-aKTUBHBIX BEIIECTB;

— METOJbl, HUCIOJB3YIOIIUE KOPPEISALHUOHHBIE YPaBHEHHUs, IPUMEHSAEMbIE I HCCIEAOBaHUS
KMHETUKU U MEXaHU3MAa OPraHUYECKUX PEaKIIHil.

Ymemn:

— UHTEPIIPETUPOBATH JIaHHbIE, TIOJIYUCHHBIE B PE3YJIbTATe KHHETUYECKUX UCCIIEI0BAHMIA;

— Ha OCHOBaHMM COOCTBEHHBIX WJIM JIUTEPATYPHBIX JaHHBIX PACCUMUTHIBATH U IPEICKa3bIBaTh
BJIMSTHUE TE€X WJIM UHBIX (PAKTOPOB HA CKOPOCTh U HANIPABJICHHUE PEaKIUU;

— IUTAHUPOBATh KHHETHYECKUE UCCIICIOBAHMS M BRIOMPATH ONITUMATBHYIO CXEMY UX MPOBEICHUS.

Braoemy:

— MeTroAgaMHu OOpaOOTKM W WHTEPIpETAIMH IKCICPUMEHTAIBHBIX JaHHBIX, IMOJYYEHHBIX B XOE
MCCJIEI0BAHMS IIPEBPALLEHUM OPTraHUYECKUX BEILIECTB.

3 KpaTkoe coaep:kanmne IUCHUNIHHBI

Pazoen 1. @opmanvras kunemuxa

1.1. Kunernueckue METOABl MCCICIOBAHUS M ONMCAHHUS OpraHWYecKux peaknuii. CrocoOsl
KOJIMYECTBEHHOTO OMMCAHUs MPOLlECCa B XUMHUHM M TEXHOJOTUU TOHKOIO OPraHWYECKOIro CHHTE3a. MeTobl
W3YYCHUS KUHETHKU XUMHUYECKUX peakiuii. TpeboBaHus K skcepuMeHTy. OO0paboTKa 3KCIIepUMEHTAIBHBIX
naHHbIX. MHTerpanbHble U nuddepeHuaibHble METOIbI.

1.2. HccnenoBaHWe W KHUHETUYECKHUE 3aKOHOMEPHOCTH OOpATHUMBIX ¥ CIOXKHBIX PEaKIuil.
3aKOHOMEPHOCTH TMPOTEKaHHWsI OOpaTUMBIX PEAKIMHA pa3HBIX MOPSAKOB Ha mpuMmepe cuHTe3a BAB.
DKCTepUMEHTAIbHBIE METOJIBI UCCIIEIOBaHUS OOpaTUMBIX peakmwmii. [lapannenpHble, MOCIeA0BaTeIbHbIC U
MIOCJIEI0OBATEIbHO-TTApaJUIeNIbHbIE peakuuy B TexHonorun bAB. KuHeTnueckue 3aBUCMMOCTH, COOTHOILIEHHE
NPOAYKTOB, nuddepeHnnanpHas 1 UHTETpallbHAsL CEIEKTUBHOCTU. DKCIEPUMEHTATbHBIC METOABl U3YUCHUS
CJIO’KHBIX PEaKIUM.

Pasoen 2 Koppenayuonnvle ypasnenus

2.1. Koppensiinonnbie ypaBHeHUsA. KoppensimoHHbIe 3aBUCUMOCTH U UX MIPUMEHEHUE ISl U3YUYECHUS
MEXaHU3MOB OpPraHWYECKHUX peakuuid. [IpuHIMN JTUHEHHOCTH CBOOOAHBIX 3Hepruil. YpaBHeHue ['amera u
Tadta. [IpakTuueckoe 3HaYEHHE U HCIOJB30BaHUE KOPPENALMOHHBIX 3aBUCUMOCTEH B HCCIIEOBAHUU
KMHETUKU U MEXaHU3Ma OPTaHMYECKUX peaKI[nil.

2.2. BiusiHue cpenapl Ha CKOPOCTh OPraHMYECKUX peakiuid B pacTBopax. KonnmdyecTBEHHBIM ydeT
3¢ (}eKkToB cpenbl Ha CKOPOCTh JKUAKOGA3HBIX peakiuii. Vcmonb3oBaHue GU3MUECKUX MOJeNed |
KOPPEJSILIMOHHBIX YPaBHEHM, OIKCHIBAIOIINE BIMSHUE Cpelbl Ha CKOpOCTh peakuuu. [Ipumepsl
KOJIMYECTBEHHOTO Y4eTa BIUSHUN CTPYKTYPhl peareHTa U CpeJibl Ha CKOPOCTh peakiuu B TexHojoruu bAB.
TepMoguHaMUYECKHE aCIIEKThl KOPPEIALMOHHBIX YpaBHEHUN. N30KHuHETHUECKHE COOTHOLIEHH. Onrucanue
OJTHOBPEMEHHOTO BJIMSIHHSI HECKOJIBKUX (PAKTOPOB HA CKOPOCTh OPTAHUUYECKUX PEaKIIi



Pa3zoen 3. 'omoeennvlil kamanuz 8 opeaHu4eckou Xumuu

3.1. TomoreHHbIli KaTanu3 B opraHudeckod xumuu. Kiraccudukamuss roMOreHHOKATaTUTHYCCKUX
peakiuil U mpUMEpPHl peanu3ali pa3HbIX TUIIOB TOMOT€HHOro Kataiusa B TexHosorun BAB. Kucnorhno-
OCHOBHBIN, METAJUTOKOMIUICKCHBIA B (PEPMEHTATUBHBIN KaTaJIH3.

3.2. ABTOKaTaJINTHYECKUE pEaKIMH B XUMHUECKOW TexHojoruu. OOmue 3aKOHOMEpPHOCTH.
Oco0eHHOCTH KMHETUYECKOT0 OMUCAHUs. DKCIEPUMEHTAIbHbIE METObI UCCIIEIOBAHMUS.

4 O0bem yueOHOH THCHUILINHBI

O0BbeM TUCIUIIINHEI
Bup yueOHoit padoThbl Axan, | Acip.
3E
4. 4.

OO0masi Tpy10€eMKOCTh 1M CHUTNLTHHBI 4 144 108
KonTakTHasi padoTa — ayIMTOPHbIE 3aHATHS: 2,2 80 60
B TOM 4HcJe B popMe NPaAaKTHYECKOi MOATO0TOBKH 0,9 32 24
Jlexun 0.4 16 12
[Tpaktrueckue 3anstus (113) 0,9 32 24
JlaGopatopusie padotsl (JIP) 0,9 32 24
B TOM 4YHCJIe B (popMe MPaKTUUECKOU MOATOTOBKH 0,9 32 24
CamocrosiTesbHast padoTa 1,8 64 48
KoHnrtakTHas camocrosTenbHas pabora 0,4 0,3

1,8
CaMOCTOSITETbHOE U3YUYEHUE PA3/ICNIOB TUCIIUIIIINHBI 63,6 477
Bua uTOroBOro KOHTpoOJIs: 3a4eT ¢ OLEeHKOM

AHHOTauA padoyell MPOrpaMMbl JUCHHIJIMHBI
«MeTobI COBPEMEHHOT0 OPTaHMYECKOT0 CHHTE3a»

1 Heab AUCHUNIMHBI — GOPMUPOBAHUE Y CTYACHTOB CUCTEMBI MOHATUNA O METOJIaX OPTraHUYECKOMN
XUMHHU, HEOOXOUMBIX JJIsl TOHUMAHUS M OIMCAHUS MPOLIECCOB OPraHNYECKOTO CUHTE3A.

2 B pe3yabTaTe H3yuyeHHs JUCUMILIMHBI 00y4AIOIIHUIACH 10JIKEH:

Obnadamye CleAyIOMUMI KOMIIETCHIIMAMU M HHAMKATOpaMH ux noctmxenus: [1K-1.2

3Hamo:

OCHOBHBI€ MOHATHUS U METO/bI OPTaHUYECKON XUMUH JIJIsl pelIeHHs MPoPecCUOHANbHbBIX 3a/1a4;
OCHOBHBIE 3aKOHOMEPHOCTH CBSI3U XMMUYECKHUX CBOMCTB OPraHUYECKUX BEUIECTB C UX CTPOCHUEM;
CrocoObl TOJyYEHUs! OCHOBHBIX KJIACCOB OPraHMYECKHX BEILIECTB M METOAbl TpaHchopmanuu
OCHOBHBIX (DYHKIITMOHATBHBIX TPYIIIL;

ymemy:

IPOBOANTH AHAJIN3 CXEM CHHTE3a NPHUMEHHUTEIBHO K MpPOIeccaM IOIYyYeHHS OpPTraHMYECKHX
COCIIMHECHU;

NPUMEHATh TEOPETHUYECKUE 3HAHUS Ha MPAKTHUKE M MCIIOIb30BaTh B CBOCH paboTe COBpEMEHHBIE
METO/bI OPraHUYECKONU XUMUHU;

000CHOBaTh BBIOOP TEMBI HAYYHOT'O UCCIIEOBaHMs, (POPMYIIMPOBATH €r0 LEJIU U 3aa4H, BEIOPATh U
CIOCOOBI MX PEIICHUS;

enaoems:

METOJaMU OpPraHWYeCKON XMMHUU JJISl PeUIeHUs NMPOo(pEeCcCCHOHATIBHBIX 3a/1a4 M COJAEp)KaTebHOU
MHTEPIIPETALMN [TOJIyYEHHBIX PE3YyJIbTATOB;

COBPEMEHHBIMU TEOPETHUYECKHMMHM IPEACTABICHUSAMH OPraHUYeCKOW XUMHMH JUIsl OOBACHEHMS
CTPOEHHUSI U CBOMCTB OPraHUYECKUX BELIECTB;

HaBBIKAMH COCTABJICHHMS ITUTAHUPOBAHHMS MW ONTHUMH3AIMA CXEM TIOJIYYCHHUS OpPraHUYECKHX
COEIMHEHUH 33JJaHHOTO CTPOEHUS;

3 Kpartkoe cogep:xaHue JUCUMILIHHBI
Monyas 1. «3amuTHBIE TPYNNBI B OPTAaHMYECKOM CHHTE3e»



1.1. BBenenme. OCHOBHBIE NOHATUS OpraHudeckoro cuHre3a. CTpareruss U TaKTHKAa OPraHUYECKOIro
cuHTe3a. BeiOOp oNTUMabHON CXEMbI CHHTE3a OPTaHUYeCKOr0 COeIuHEHHUs. BbIX0a, KOIMYeCcTBO CTaaui,
JOCTYITHOCTh ~ PEAareHTOB, CEJIIEKTUBHOCTh peakuuid u japyrue (akropbl 3((HEKTUBHOCTH CXEMBI
OpraHMYecKoro cuHre3a. EnuHnynas cragus cunresa. Peakuuu u MeToabl opraHudeckoro cuHte3a. Hoble
CUHTETUYECKHE METOJIbl: TEMIUIATHBIA U MAaTPUYHBIA CUHTE3, TaHIEMHbIC MpeBpalieHusi. OCHOBHBIE 3Tallbl
XUMHYECKOT0 CHHTE3a. MHUKPOBOJHOBBIM MeTOo[ mpoBeneHusi cunreza. CyOcTpar, peareHT, pacTBOPHUTEID,
KaTaln3artop. THUMBI KaTaju3a, UCIOJb3yeMble B OPraHMYECKOM CHHTe3e. MexdasHble KaTaau3aTopbl:
KpayH-3(Gupbl, YeTBEPTUUHBIE AMMOHUITHBIE CONH. PacTBOpuTENN, MpUMEHsieMble B OPraHUYECKOM CHHTE3E.
KucinoTHO-0CHOBHBIE CBOMCTBA paCTBOPUTENEH.

1.2. 3amuTHBIE TPYNNbI B OPraHU4ecKoM cHHTe3e. 3anmTa cnuproBoil OH-rpynnsl. 3aliuTHbIE TPYIIIbL:
METHWIIbHAsA, OCH3WIbHAasl, T-OyTHIIbHAsA, M-METOKCUOEH3WJIbHAs, TPUTHIbHASA, TPUMETUJICHINIIbHAS, TPET-
OYTHJIIMMETHIICHIIWIIbHAS, TETPAruIpONMpaHIIbHAS, alleTUIbHAs, M-HUTPOOCH30MIbHAS, MUBATOWIHHASL.
3amura OH-rpynmbl B TIJIMKONAX: HW3OMPONUIMICHOBAs, OCH3WIMIEHOBAs, STUJIMACHOBAs 3alllUTHBIC
rpynnsl. 3ammra OH-rpynmsl B (heHONIaX: METUIIOBBIE U OSH3UIIOBBIC, dUPHI, aATKOKCHOKCUMETHIILHBIE U
al[WIIbHBIE TPOW3BOJHBIE (PEHOJOB. METUICHAUOKCUTPYNNA - AJisS 3alIUTHBI JBYXaTOMHBIX (EHOJIOB.
3ammTa THONBHOM rpynmbl (OeH3MIIbHAs, OCH3TUAPUIIbHAS ). 3aluTa KapOOHMIEHON TPYIIIBI B AJIbJIETUAAX U
KETOHaX: [UKJINYECKHE alleTald ¥ THOALIETaIH, €HOJIbl U €eHAMHUHBI. 3aluTa KapOOKCUIILHOM TPYIIbI: TPET-
OyTHII0BBIE, OCH3UIIOBBIC U M-METOKCHOEH3MIOBBIE A(DUPbI, OKCA30JIMHOBAS 3aLIUTA. 3alIUTa AMUHOTPYIIIIHL:
aluiabHbIE MW KapOamaTHbie rpynmbl  (OCH3WIOKCHUKApOOHWJIBHAS, TPET-OyTHIOKCUKApOOHMIIbHAS,
(GI1yOpeHUIMETUIIOKCUKApOOHUIIbHA), alNKWibHasg 3amuTa. [IpuMmeHeHue OeH3oicynabpoxiIopuaa H
OceH3anmpJeruaa I 3allUThl aMUHOTPYNNBI U ee Moaudukamuu. 3amuta NH-cBsi3el B rerepoumkiax u
amugax. 3ammura CH-cBsizeil B ankuHax. YCiIOBHs BBEICHUS U YAAJICHUS 3alUTHBIX TPYII, YCTOMYUBOCTD
WX K JICHCTBUIO Pa3IUYHBIX pPEareHTOB (KUCJIOT, OCHOBAHWM, OKHCIUTEIEH, BOCCTAHOBHTEICH W Ap.).
Crpaterust UCIOBb30BAHUS 3AIIUTHBIX TPYIII: MPUHIIUIIBI OPTOTOHATBHON CTAOMIBHOCTH M MOIyTUPOBAHUS
7aOUITBHOCTHU 3aIUTHBIX TPYIII.

Mopayab 2. «CuHTe3bl HA OCHOBE KAPOOHOBBIX KHCJOT W METOJbl BOCCTAHOBJICHHUSI OPraHMYECKHX
coeIUHEeHHI»

2.1. IToryyeHHe NMPOM3BOAHBIX HA OCHOBEe KapOOHOBBIX KHMCJIOT. MeTonbl MoyyuyeHHs KapOOHOBBIX
KHUCJIOT M WX MPOU3BOJHBIX. METO/bl aKTUBALMU KapOOKCHIIBHON TpyHmbl. XJIOPaHTHAPUABI, CMEIIaHHbIE
AHTHUJIPHUJIBI, AKTUBUPOBAHHBIE 3(DHPHI, a3uabl. AKTUBUPYIOIUE U KOHAeHcupyomue areHTel: KJIU, peareHT
Mykasmbl, kapoonuumuabl, peareHT Kactpo. Ilentuansiii cuaTe3. CTparerds HCIONb30BaHUS 3aIIUTHBIX
Ipynn B NENTUAHOM CcHUHTe3€. KOHAEHCUpPYIOLIME areHThl, NPUMEHSEMblE B MENTUAHOM CHHTE3E.
Kunxodazublil 1 TBeprOda3Hble METOABl CUHTE3a MEeNTUI0B. [loauMepHbie MaTpUIbl 11 TBEpIOGha3HOTO
CHHTE3a U 00JIACTH UX UCIOIb30BAHUS.

2.2. CuHTe3bl Ha OCHOBE MAJIOHOBOIO M aLETOYKCYCHOro >(pupa. Peakumm nexapOOKCHUIMPOBAHUS,
JeKapOeTOKCHITHPOBAHUS, aTKUIUPOBaHus, aliuiipoBanus, Kuepenaremnss, Muxasns. Peakiuu 1uKin3anun
Kap0oO- M TETEPOIUKIMYECKMX CHUCTEM Ha OCHOBE 1,3-IMKapOOHMIIBHBIX COCIMHEHHH, peakuuu ['aHua u
Knopa.

2.3. MeTobl BOCCTAHOBJICHUS OPraHUYeCKUX COeTUHEeHU

Metonsl  nekapOOKCUIUpPOBaHUS U JAekapOoHunupoBaHus. Kartamutudeckoe ruapupoBaHue. THITbI
KaTaJlu3aToOpOB TUIPUPOBAHMS: METAJUIbl IUIATUHOBOM TpYIIbl, HUKeNb PeHes, ero pa3HOBUAHOCTH.
Karanuzatopsl TOMOr€HHOIO T'MIPUPOBAaHUS, CTEPEOCEIEKTUBHOE KaTaJMTUYECKOE TI'MJIPUPOBAHUE.
BoccraHoBnenue  KOMIUIEKCHBIMH — TUIpHIAMU: THApUABI Oopa u  amomuHus.  boporuapun,
IUAaHOOOPOTUAPUA U TPHALETOKCU-OOPOTUAPUA HATpHUs, HUX TNPUMEHEHHWE B CHHTE3e. PeareHThl
ruApoOOPUPOBAHHUS, UCIIONIb3yEeMbIE B CHHTE3€: JUOOpaH U €ro KOMIUIEKCHI, JUCHAMUII- U TEKCHIIOOpaHsbl, 9-
BBN, cenextpuasl. ['mapobopupoBaHHe alkeHOB W alIKUHOB. [HIpobopupylolmMe peareHThl JUIs
CTEPEOCENEKTHHOTO THUIPOOOPUPOBAHUS H  BOCCTAHOBJICHWS: NHHWIOOpaH, anmbnuaOOpan, CBS-
oKkcaboppanuIuHbl. ATIOMOTHIPHUA TUTHS, nunu3o0yTunamtomuani-runpun (AMBAJI-H), ankokcuruapuist
amomunusi, BUHAJI-H.  BoccranoBieHue — pacTBOpSIOIIMMHUCS — MeTauiaMd.  BoccTaHoBiieHUE
apOMATUYECKUX COCAUHEHUN MIEIOYHBIMU METAIJIAMHU B KUJKOM aMMHUAKeE

Moayab 3. « MeToabl OKUC/IEHUSI OPraHU4YecKuX coequHeHuil u meroabl ¢opmupoBanus C-C u
C=C-cBs3zeii»

3.1. MeToabl OKHMCJIEHUSI OPTAHUYECKUX COeIMHeHMil. PeareHThl M KaTaau3aTopbl OKUCICHHS. MeTobl
OKHCIICHHSI C YYacTHEM METasIOB: COCOUHEHMs MapraHiia W Xpoma, cepedpa, pyTeHus, ocmus, AD-



ruipokcuinpoBanue. OKUCIeHnE HEMETAIUIMYECKMMH peareHTaMu: TUMETUIICYIb()OKCHI, 030H, KUCIOPO B
NPUCYTCTBUM KaTaau3aTopoB, JUOKCUI ceneHa, [lecc-MapTuH nepuoavHaH, NMEPOKCHIIbI, HAIKUCIOTHI,
OKCOH, N-MeTHIMOP(OIMHOKCHI, JUMETWIIUOKCUPAH, MEepPHOAAaT HATpHs. DNOKCHIUPOBAHHME AalKEHOB.
ONOKCUIUPYIONIME areHThl: HaKapOOHOBBIE KHUCIOTHI, TPeT-OyTuiruaponepokcus. CrepeoceneKTUBHOCTD
peakuuu B IPUCYTCTBUM KOMILJIEKCOB BaHaAus. ODHAHTHUOCEIEKTHBHOE SIOKCUAMPOBAHUE METOJAMU
[Tapmnecca u SIkoOcoHa.

3.2. Metoasnl popmupoBanusi C-C u C=C-cBs3eii

Metonpl oOpa3zoBanmsi C-C-cBsizeld ¢ TIOMOIIBIO  METALIOOPTAHMYECKUX peareHToB. JluTuii- u
MarHuiiopraHndeckue  coequHeHus.  CuHTe3  MarHuMOpraHmyeckux  coenuHeHuid.  [lomydenue
JUTUROPTaHUYECKUX COCIMHEHUH JUTHPOBAHHMEM M TPAHCMETAUIMPOBAHHEM OPraHMYECKUX CyOCTpaToB.
[llxana CH-kUCAOTHOCTH YIIeBOAOpoaoB. Jlutupyromue arentsl ankwumatuu, JIJA, JITMII wu
KAaTaJIM3aTOPhl JIUTUPOBAaHMs. Peaknuu IuTUN- 1 MAarHUMOPraHUYECKUX COCIMHEHUM C BOJIOH, JUOKCUIOM
yriaepojaa, albJerujilaMu, KETOHAaMH, CJIOXKHBIMU 3(PUpPaMU, HUTPUIAMHU, SIOKCUIAMH, OpTO-3dupami,
TPETUYHBIMM aMHJaMH, amuaamu BaiinpeOa, OopHbIME 53(upamu, HeENpeneNbHbBIMU KapOOHUILHBIMHU
coennHeHUsAMU. [lomydyeHre aMMHOB € MOMOULIBIO METAUIOOPTaHUYECKHX PEAreHTOB. ApPHIMPOBAaHUE IO
VYaemany. Menpopranuueckue peareHTbl. [lodmydyeHue JIMTHH-IUANKWAI-M  JUAPWIKYNIPAaTOB M UX
IIPUMEHEHNE B OpraHu4eckoM cuHTe3e. CTepeoXuMus MPUCOECINHEHNSI METAITIOOPTAHNYECKUX PEAareHTOB K
KapOOHMIILHOH IpyTIie NPUCOSTNHEHKE TI0 U MTPOTHUB npasuiia Kpama.

Mertoast o6pazoBanus C-C-cBsi3eli ¢ MOMOIIBIO0 peaKIuili KPOCC-COUETaHUs, KaTATM3UPYEMbIX KOMITJIEKCAMH
namaaus. Karamuzatopsl kpocc-couetanus. Peakuum Cysyku, Xeka, Kymansl, bymBanpaa-Xaprsura.
Coueranue ¢ TepMUHAIBHBIMU akMHaMU (peakuusi COHOTaLIuphI).

Mertoas! obpazoBanus C=C cBszeil. Peakuus merare3uca. Peakiuu 3MMMUHHPOBAHUS aJIKUITAIOT€HUIOB,
TO3WJIATOB, Me3unaTtoB. OCHOBaHMS, HCHOJIb3yEMble [UIsl AIMMHUHHUPOBAHMS: TPET-OyTWIAT —Kajwus,
IIPOU3BOJHBIE MUPUANHA, aMUIUHEL. Jlernapartanus cnuproB. Jleruapatupyroniye areHTsl. CHHTE3 aJIKeHOB
u3 to3mwiruapa3onoB (peakuuu lllanmupo m bemdopna-Ctusenca). Peakius Buttura: monydenue uiuaoB
¢dochopa, ocHOBaHMS, HUCIONb3yeMble B peakuuu obOpazoBanus Z- u E-ankenoB. [lomyuenwe s¢upos
ankuiahochoHOBBIX KUCIOT (peakiusi ApOy30Ba) U MX HCIOJIB30BAaHUE B CHHTE3€ aJIKCHOB: METOJT XOpHEpa-
Yonacsopaa-Ommonca, Moaupukanus Ctuna-/[xenapu

4 O0beM yueOHO# JUCUUIIJIMHBI.

O0bemM TUCUUIIIMHBI
Bup yueOHoit padoTbl Axan, | Acip.
3E
4. 4.
OO0masi TPy10€eMKOCTh 1M CHUTTHHBI 4 144 108
KonTakTHasi padoTa — ayIMTOPHbIE 3aHATHS: 2,22 80 60
Jlexun 0,44 16 12
[Tpaktrueckue 3anstus (113) 1,78 64 48
Jlabopartopusie pabots (JIP) - - -
CamocrosiTesibHas padoTa 0,78 28 21
KonTakTHas camocrosiTenbHas padboTa - -
0,78
CaMocCTOsITENbHOE U3YUYEHHE PA3AEIOB IHUCLUIIIMHBI 28 21
Bua koHuTpoJis:
JK3aMeH 1 36 27
KonrtakTHas paboTa — mpoMe)XKyTOUYHAs aTTECTAIHS 1 0.4 0.3
IToaroroBka K SK3aMeHy. 35.6 26.7
Buj nTOroBoro KOHTpoOJIsi: IK3aMeH




AHHOTaNuA padoyell MPOrpaMMbl JUCHHINJIMHBI
«MoJiekyJIsipHbI€ OCHOBBI NATO(PU3UOJIOT U

1. Heab AUCHUIIMHBI — TPUOOPETEHHUE CTYACHTAMU CUCTEMbI 3HaHUN B 00JIaCTH OCHOB MATOJIOTUH
OMOXMMHYECKHX IPOIECCOB, KOTOpash IMO3BOJWT WM B JaldbHEHIIEM CaMOCTOATEIBHO pa3OupaTrhcs B
OMOXMMHYECKHX M MOJIEKYJISPHBIX MEXaHHW3MaX BO3HHKHOBEHMS M MPOTEKaHHS Pa3INMYHbIX 3a00JeBaHUil,
OTIpE/ICNIATh BO3MOXKHBIE OMOMMIIICHU JIsl JICUCHHUS 3TUX 3a00JIeBaHMIA WM KYMUPOBAHUS HETaTHMBHOTO
COCTOSIHMSI OpraHU3Ma, CONYTCTBYIOIIETO UM.

2. B pe3yabTrare u3ydyeHUus QJUCHUILIHHBI 00yYAIOIIUICA T0JIKEH:

Obaaoams CeNyOMUMA KOMIETSHIIMSIMA U WHIUKATOPAMH UX JOCTUKCHUS:

VYK-8.1; I1IK-2-n.1; [IK-2-H.2

3namu:

— COBpEMEHHBbIE Hay4dHbIE JOCTI)KEHHS U TIEPCIEKTUBHBbIC HampaBieHUs paboT B 00iacTu
MATOJIOTUIECKUX OMOXMMHYECKHUX PEaKIIHiA;

— COBpPEMEHHBIE XHUMHUYECKHE, (UBUKO-XUMHUYECKHE, (OTOXHUMHUYECKHAE, KHUHETHUYECKHE W
TEPMOJMHAMHYECKHE, MEXaHWYECKHE NPEICTaBICHUS O MAaTOJIOIMYECKOM NPOTEKAaHUU OHOXUMUYECKUX
MPOLIECCOB U BO3MOKHOCTSIX UX KOPPEKTUPOBKH;

— OCHOBHbI€ THUIIbI, MEXaHU3MBbI U TIPEIMOCHUIKH PAa3BUTHSI TATOOMOXUMHUYECKUX MTPOLIECCOB;

Ymemy:

— TPOBOJWTH AHAINW3 HAYYHOW JUTEpaTyphl B OOJACTH COBPEMEHHBIX HCCIICIOBAHHWA B 00JIacTH
MaTOJIOTUYECKOW OMOXUMUM;

— ¢opMynupoBaTh BO3MOXKHBIE MEXAHW3MBI TOPAKECHHUS OpraHW3Ma TMPU  HAPYHICHUH
OMOXMMHYECKHX MPOIECCOB B KJIETKAX pa3HbIX TKAHEH;

— NPUMEHSTHh TEOPETUYECKHE 3HAHMS 110 HOPMAJbHOM M MATOJOTHYECKOW OMOXMMHH JUIsl BbIOOpa
BO3MOXXHBIX OWOMUINICHEH JUIs JiedeHHusT 3a00JIeBaHWA WM KYNUPOBAaHUS HETATHBHOTO COCTOSIHHS
OpraHu3Ma, COIYTCTBYIOLLETO UM;

Braoemy:

— MeToAaMH paboThl C HAyYHOM, CHPABOYHON JIMTEPATypod U DIIEKTPOHHOOMOIMOTECYHBIMU
pecypcamu Mo OCHOBaM MaTOJIOTUYECKONW OMOXUMHH U UCCIICIOBAHHH B 3TOW 00JIaCTH;

— METO/I0JIOTUYECKUMHU MOIX0JaMH, TTO3BOJISIOIIMMHU BBISIBIISATh B3aUMOCBS3U MEX1Yy HApyLICHUSIMU
OMOXMMHYECKHUX PEaKIMii Ha YPOBHE CYOKJIETOUHBIX CTPYKTYP U UX MPOSBICHUSIMU Ha YPOBHE OPraHU3Ma;

— METOJaMH KPUTHUYECKOTO aHaIHW3a U OLECHKH COBPEMEHHBIX HAy4YHBIX OCTIKEHHH B 00IacTw
NaTOJIOTUYECKOW OWOXMMHHU, TEHEpUPOBAHMUS HOBBIX HJAEH TpPU PEIICHUU HCCIEeOBATeNIbCKUX U
MPAKTUYECKHX 3a7a4 B JaHHOU 00JacTu;

— CIIOCOOHOCTBIO U TOTOBHOCTBIO K pa3paboTKe HOBBIX MOAXO00B K BO3JICHCTBHUIO HA MOTEHIMAILHEIC
OMOMUIICHH JUTs JIeUeHUs 3a00JIeBaHUN WIIM KYTUPOBAaHUS HErATUBHOI'O COCTOSIHUS OPraHU3Ma.

3. Kparkoe comepxkanue Q11 CHUNTIHHBI

Pazoen 1. Bedenue 6 namonozuueckyro oOuoxumuro. Monexkynapnaa namoghusuonocus u
namono2cudeckas OUOXUMUsL KIemKu.

Mecro marodusuonorun B cucreme 3HaHui. [Ipenmer marodusmonorun. Kareropuwm u pasmensl
natodu3uonoruu. TUMOBBIE TATOJOTHYECKHE MPOIECCHl W TUIIOBBIE MOJEKYISIPHOKIETOYHBIE DPEAKIIHH.
OCHOBHBIE NPUHIMIBI KU3HEIEATEIbHOCTH, HAPYIIEHUE KOTOPBIX NMPUBOAUT K MAaTOJOTWH. BBeneHue B
MOJIEKYJISIpHYIO ~ marodusuonoruio. [laropusnonorus KIETOYHBIX CTPYKTYp. buomHbopMaimoHHas
NaTOJIOTUS: TPOLECC Mepefauyd TeHETUYeCKOW HHQOpMali, MYyTallud, MOHOTCHHbIE U TOJUTE€HHBIE
3a00JIeBaHUs, POJIH MPOIYKTOB MYTAaHTHBIX T'€HOB B IMATOTEHE3E HACIIEICTBEHHBIX Oone3Heil. [loaxombr k
JICUEHUIO HACTIEACTBEHHBIX 3a0oseBaHuil. HapyieHuss KOHTpossl KayecTBa M pacHpelesieHus MOJEKYT B
kierke. Mexanusm perunkanuu JIHK. @epment tenomepasza. Mexanusmel penapanun JTHK, 3a6oneBanus,
HEITOCPEICTBEHHO CBS3aHHBIE C HAPYIIEHHEM IPOLECCOB penapanuu reHoB. MoJeKynsipHble MEXaHU3MBbI
oOecrieueHnsT KOHTPOJIsI KauyecTBa CTPYKTYpPhI OEIKOB B MpoIlecce TPaHCIAIMUA U (POJAMHTA; MATOJOTHH,
CBSA3aHHBIE C HAPYIIEHUEM 3THX MTPOLIECCOB.

Pasoen 2. I[lamonozus MonekynispHvlx cucmem YnpasieHus K1emouHblMUu npoyeccami.

OOmiee mnpeAcTaBlieHHE O MEXaHHW3MaxX YIpaBiICHHs KIETOUYHBIMH IPOLIECCaMU C IOMOIIBIO
XUMHYEeCKUX curHayoB. [latosorum nurangos. Ilaronmoruu penentopoB. MexaHW3Mbl BHYTPUKIETOUHOU



CUTHaNIM3aluu (aJleHUIaTIMKIAa3Hasl CUCTEMA YIPABIIEHUS, KaJIbLUN-3aBUCUMBIE PETYISATOPHBIE KAaCKajbl,
(boCcPOMHOZUTUAHBIN PETYIATOPHBIM Kackal) W HX NATOJOTHH. MONEKyIspHbIE OCHOBBI MEXaHU3Ma
BO3HMKHOBEHUSI HApPKOTHUYECKOW 3aBUCHUMOCTU. Ponb okcuma asora (II) B perynsuuu puU3MOIOTHUECKUX H
MaTOJIOTUYECKUX IMPOLIECCOB. YIpaBJICHHE IMpoLieccaMu pPa3sMHOXKEHUS U JU(PGEepeHLUPOBKU KIIETOK.
OHKOreHe3: ATHOJIOTUS U TATOreHe3 OHKOJOTHMYECKUX 3a0o0JieBaHMM, BUPYCHBIH OHKOreHe3. OCHOBHBIE
MOJIXO/IbI K JICYEHUIO OHKOJIOTUYECKUX 3a001eBaHuil. MexaHu3mbl THOEIH KJIETOK: aloInTo3, HEKPO3.

Pasoen 3. buo- u namoouoxumus UMMYHHOU CUCTEMB.

Kiterounsle 1 MONEKyJIIpHBIE MEXaHW3Mbl UMMYHUTETA. MONEKYIAPHbIE MEXAaHU3Mbl TATOT€HHOTO
IPOSIBIICHUS MMMYHHUTETa: ayTOMMMYHHbIE 3a00JjieBaHUsl, MUMMYHOJAE(MULHUTHI, TUIEPUYBCTBUTEIBHOCTD.
MexaHu3MBbl pa3BUTHUS BOCIIAIUTEIILHON PEAKIIMH.

Pazoen 4. bBuoxumus u namogu3uonozus HeupoHos.

CTpyKTypHO-QYHKIMOHATIbHAS OpraHMU3alus HEPBHBIX KIETOK. Merabonuyeckiue OCOOCHHOCTH
HelipoHa. [latomornyeckue COCTOSIHMS HEHPOHOB: HIIEMHUs, Smwiencus. llatonoruss cuHaNTUYECKON
nepenaun. HeiipogereneparuBabie 3a00IeBaHUS.

4. O0beM yueOHOM JUCHUIIJIMHBI

O0BbeM THCHHUIIIHHBI
Bun yueOHo# padoThI Axax, | Actp.
3E
q, q,
O01mas TPy10eMKOCTh TUCIHUILIHHBI 4 144 108
KonTakTHas padora — ayIMTOPHBbIE 3aHATHS: 2,22 80 60
Jlexun 1,33 48 36
[IpakTHueckue 3aHATHS 0,88 32 24
B TOM 4HcCIIe B popMe MPAKTHYECKON OATOTOBKU 0,88 32 24
CamocTosiTesbHasi padora 1,78 64 48
KonTakTHas camocrositenbHas paboTa 178 04 0,3
CaMOCTOSITETbHOE U3YUYEHUE PA3/IeNIOB TUCIIUIIIINHBI ’ 63,6 477
Bua uTOroBoro KOHTpoJIs: 3adeT ¢ OLEHKOH
AHHOTaNuA padoyeil MPOrpaMMbl JUCHUIJIMHBI
«MeaMIUHCKAA XUMMUSI»
1. eap aMCUMIUIMHBI — HAYYUTh CTYACHTOB pa30MpaThCsi B OCHOBax (apMakoJOTHH |

CTPYKTYpHOTO JW3aifHa (D)U3HOJOTHYECKH AKTUBHBIX BEHIECTB, TO €CTh BHUAETH B3aMMOCBS3b MEKIY
XUMHUYECKOW CTPYKTYpOl ¥ (U3MOJOTUYECKOW aKTHMBHOCTBHIO, a TaKXKe pemarh OoOpaTHYIO 3aaady
«CTPYKTYypa — CBOMCTBO» - KOHCTPYHPOBATH HEOOXOAMMBIE CTPYKTYPHI, 00JIa/1al0IINe 33 JaHHBIM CBOMCTBOM.

2. B pe3yabTraTe u3ydyeHUus JUCHHUILIHHBI 00yYAIOIIUICA T0JIKEH:

Obaadoams CeNyOMUMA KOMIETSHIIMSIMA U WHIUKATOPAMH UX JOCTUKCHUS:

[IK-3.1; I1IK-1.1; T1K-4.1; TIK-2.1; TIK-2.2; TIK-3.3

3namu:

— KJIaCCU(UKALMIO JIEKaPCTBEHHBIX MPENapaToB;

— OCHOBHble TmoOHATUS (apmakokuHeTuku (BBeaenue JIC, BcackiBaHHe, pacrpezesieHue,
JETIOHUPOBAHKE, META00JIN3M, BHIBEJICHHCE);

— OCHOBHBIC (hapmakojorndeckue 3(p(PEeKThI, MOHATHSA META0OJUT, AaHTUMETAOOIUT, ONMpeaeieHue
«PELENTOP», TUIIBI PELIETITOPOB U T.1I.

— OCHOBHBIC MTOAXO/IbI JIJIsl CHHTE3a aHTUMETA0O0IUTOB.

Ymems:

— paboTaTh €O CHEIHMAIBHON JINTEPaTypOil: pEruCTPOM JIEKApCTBEHHBIX CPEACTB, I '0CyAapCTBEHHOM
®apmakoneei PO.

Braoemy:

— HaBBIKAMHM padoOThl B Jab0OpaTOpuM, METOJAMU CHUHTE3a M aHalu3a OUOJIOTMYECKU AaKTHBHBIX
BEIIECTB.

3. Kpartkoe coaep:xanue TUCHMILIHHBI



Pasoen 1. O0mas hapMakoiorus.

®apmakokuHeTrka. OCHOBHBIE TOHATHA. MeTaboau3M KCeHOOMOTHKOB. {dapMakoanHaMHKa.
OcHosHble noHATHA. Hellpomennaropuble npoueccbl. PEpMEHTHI U TOPMOHBI.

Pa3zoen 2. PazpaboTka JIeKapCTBEHHBIX CPECTB.

Jpar-au3aiin — onpenenenue. Mctopus HanpaBieHHOr0 KOHCTPYHUPOBAHUS JIEKAPCTBEHHBIX BEILIECTB.
OcHOBHBIE TMOHSATHSA. DTanbl co3MaHus jekapcTBa. OnpeneneHue W Banmumanus muiieHn. KomOuHaropHas
xumusi. CKpUHUHT, ero BUAbL. JlOCTOMHCTBA M HENOCTATKU KOMOWHATOpHOro momxoja. Ilonck HOBBIX
JIEKAPCTBEHHBIX CPEACTB B NPUPOAHBIX HMCTOYHUKAX. [loaxon K apar-au3aiiHy Ha OCHOBE MNPHUPOAHBIX
coequHeHU. PoJib BBIYMCIMTEILHOM TEXHUKH, MOJICKYJISPHBIA JOKUHT. KIIMHMYECKHE HWCTIBITAHUS.
JloGpoBoubiibl. Bompockl 3THKM B KIMHUYECKUX HWCHBITAHUAX. [[BOMHOW cCliernoil MeToa OopraHu3aiiun
ucnbiTanuil. CTaguu KIMHUYECKUX HCMbITaHUM. Bompochl WHTEMIEKTyallbHONH COOCTBEHHOCTH. CTOMMOCTD
pa3paboTKu JIeKapCTBEHHBIX CpelncTB. ToproBele Ha3zBaHus. Jxenepuku. I[lojgmenka nexkapcTBEHHBIX
CPENCTB.

Pasoen 3. OtnenbHbIe KIacChl J€KapCTBEHHBIX CPEICTB.

CpenctBa, IeCTBYIONIME HA HEPBHYIO cucTeMy. CpeacTBa, JEHCTBYIONIME HA CEPICUHOCOCYIUCTYIO
CUCTEMY. XeMHoTepaneBTUIeCKIe MPOTUBOMHUKPOOHBIE CpelCTBa. XeMHOoTepaneBTUUECKUE
IIPOTUBOPAKOBBIE CPECTBA.

Pa3zoen 4. VI30panHbie BOIPOCHI COBPEMEHHON MEIUIIMHCKON XUMUHU.

Bompocsl nokazarenbHOM MeauuuHbl. PasHuna B MOAXO0A€ K CHOPHBIM METOAMKAM B Pa3IMYHBIX
HaYYHbIX HIKojax. D¢ ¢ekT mianedo u crnocodbl ero HuBeNUpoBaHus. OMacCHOCTh TOMEONATUU M UHBIX 12
aHTUHAY4YHbIX MeTOJuK. [IproHHbIE 3a0o0jeBaHuUsl, TPUOHBI KaK OCOOBIM Kilacc MH(EKIUOHHBIX areHTOB.
AHWTUINIOKCAHTBI U aHTUOKCUJIAHTHI. IMMyHOCYTIpeccopbl 1 UMMYHOMOAYJISTOPbl. OCHOBHBIE MOJIOKEHUS
craugaptoB GLP u GMP (mamexamieit 1a00opaTopHOW M MPOM3BOJCTBEHHON MpakTHKW). OCOOEHHOCTH
MOJIYYCHHUS! JICKAPCTBEHHBIX CPEJICTB U3 PACTUTEIBHOIO ChIpbsi. METOJbl YCTAaHOBJICHUS MEPBUYHOM,
BTOPUYHOW M TPETUUHOH CTPYKTyphl OenkoB. TEeXHHMKH BbIpallMBaHUS KPUCTAJJIOB, MPUTOAHBIX IS
PEHTTEHOCTPYKTYpPHOTO aHanu3a. JKU3HEHHBIH MUKI U KiIaccudukanus BupycoB. HoOeneBckas mpemust 1mo
XUMUH 32 TEKYIIUN TOJl ¢ TOUYKHU 3pEHUS IPUMEHEHNS B MEIUIIMHCKON XUMUH.

4. O0beM y4eOHOM JUCHHILJIMHBI

O0beM TUCUUIIJIMHBI
Bun yueOHoii padoThbl Axan, | Acip.
3E
4. 4.

OO0masi TPy10€eMKOCTh 1M CHUTNTHHBI 7 252 189
KonTakTHasi padoTa — ayIMTOPHbIE 3aHATHS: 4,89 176 132
Jlexmun 0,89 32 24
[IpakTHueckue 3aHATHS 0,89 32 24
B TOM 4YHCJIe B (popMe MPaKTUUECKOU MOATOTOBKH 0,89 32 24
JlaGopaTopHble pabOoThI 3,11 112 84
B TOM 4YHCJIe B (popMe MPaKTUUECKON MOATOTOBKH 3,11 112 84
CamocrosiTesbHasi padoTa 1,11 40 30
CamMOCTOSITETbHOE U3YUYEHUE PA3/IeNIOB TUCIIUIIIINHBI 1,11 40 30
Bua konTpoJs:
JK3aMeH 1 36 27
KonrtakTHas paboTa — mpoMeXKyTOUHAs aTTECTAIHS 1 0,4 0,3
[ToaroroBka K 3K3aMeHy. 35,6 26,7
Bua uToroBoro KOHTpoJIsi: IK3aMeH

AHHOTanUs padoyeil NPOrpaMmMbl JTUCUUILIIMHBI
«PapmaneBTHYECKHA AHAJIN3 U CHCTEMa KOHTPOJIA KAa4eCTBA JIEKAPCTBEHHBIX CPEICTB»

1 Heab AucuumiInHbl — GopMupoBaHue y o0y4aromuxcs CHCTEMaTU3MPOBAaHHBIX 3HAHUIN B 001aCTH
CHHTCTHYECKUX OHOJOTMYECKH AaKTUBHBIX BEHIECTB C YIIYOJCHHBIMH 3HAaHMSAMH KOHTPOJS KadecTBa
JIEKapCTBEHHBIX CPEACTB, & TAKXKe KOHTPOJIbHO-PA3PEIIUTEIIEHOW CUCTEMBI TPU UX IPOU3BOJICTBE.



2. B pe3yabTaTre U3y4eHusi AUCHUILIMHBI 00yYAKOIIUICA TOTKEH:

Obnadams CIeTYyIONTUMA KOMITIETCHIIMSMHA U UHIANKATOPAMH MX JOCTHKCHHUS:

I1K-4.1; T1IK-4.2.

3unameo:

- npeaMeT GpapManeBTUYECKON XUMUU B OCHOBBI ()apMalleBTUUECKOTO aHATN3a;

- HOPMaTHUBHO-TIPABOBYIO 0a3y MpHU TMPOU3BOJICTBE M OCYIICCTBICHHH KOHTPOJS KadecTBa
JICKApPCTBEHHBIX CPEJICTB.

Ymemn:

— M3y4yaTh ¥ aHAIM3UPOBATh HEOOXOAUMYIO HH(POPMAIINIO, TEXHUUECKHE CPEACTBA KOHTPOJS U
MOKA3aTeIH OI[CHKU COCTOSIHHS KA4eCTBA JICKAPCTBEHHBIX CPEJICTB;

— MPOBOJIUTH aHAJIU3 COCTOSIHUS OOBEKTOB HAOIIOJEHUSA, KOMIUIEKCHO OOOCHOBBIBATH
MPUHUMAEMBIEC U PEaTU3yeMbIC PEIICHUS.

Brnaoemy:

- 0a30BBIMH TIpHEMaMH H MeToAaMH (apMalreBTUYECKOTO0 aHauu3a MpH IPOU3BOACTBE

JIEKapCTBEHHBIX CPEJICTB;

- HopMaMu u mpaBwiamMu GxP mpu mpom3BOACTBE M KOHTPOJE KAauecTBa JIEKAPCTBEHHBIX
CPEICTB.

3 KpaTrkoe coaep:kanue IUCHUNIHHBI

Pazoen 1. @apmayesmuueckas xumus, HOPMAMUBHO-NPABOBAs OOKYMEHMAYU HO KOHMPOTIO
Kayecmea nekapcmeennuvlix cpeocme u I ocyoapcmeennas @apmaxones.

1.1. ITIpenmet papmanieBTHYECKON XUMHUH U €€ CBSI3b C IPYTUMHU HAYKaMH

1.2. Co3naHue HOBBIX CUHTETUYECKUX JIEKAPCTBEHHBIX CPENICTB

1.3. ®enepanbHblid 3aKOH O JIEKAPCTBEHHBIX CPEJCTBAX

1.4. CrannapTsl KauecTBa JIEKAPCTBEHHBIX CPEACTB

1.5. 'ocynapctBennass @apmakomnes

Pasoen 2. Hopmut GxP u s1emenmul hapmayesmuueckoeo ananusa.

2.1. CootBerctBue cranaapram GxP

2.2. Cuctembl o0ecrieueHUs KauecTBa Ha MMPOU3BOJICTBE

2.3. Opranuzamust gearenbHOCTH oTaena koHTposs kadectBa (OKK) dapmaneBTudeckoro
MIPOU3BOJICTBA

2.4. IlpaBuna npoU3BOACTBA U KOHTPOJIS KAYECTBA JIEKAPCTBEHHBIX CPEIICTB

2.5. OcoOCHHOCTH aHaNN3a JIEKAPCTBEHHBIX CPEJICTB OPraHMUYECKON 1 HEOPTraHNIECKON TPUPO/IBI

2.6. 'omeonaTuyeckre JeKapCTBEHHBIE CPENICTBA

OO11ee KOJINYECTBO pa3aesioB 2.

4 O0beM yueOHO# JUCHHMIIJIMHBI

O0BbeM THCHHUIIIHHBI
Bun yueOHo# padoThI Axax, | Actp.
3E
q, q,
O01mas TPy10eMKOCTh TUCHUILIHHBI 3 108 81
KonTakTHas padoTa — ayIMTOPHBbIE 3aHATHS: 1,89 64 48
Jlexun 0,44 16 12
[Ipaktrueckue 3austus (113) 0,88 32 24
JlaGopaTopHble paboThI 0,44 16 12
CamocTosiTesbHasi padora 1,22 44 33
KonTakTHas camocrositenbHas paboTa 0,01 0,2 0,15
Pedepar 0,41 14,7 11
CamocTosiTeIbHOE U3YUEeHHE Pa3/IeNIOB AUCITUIUINHBI 0,81 29,1 21,85
Bua koHuTpoJis:
3auém c oyeHnkou | + \ +
Bua uTOroBoro KOHTpoJIs: 3a4éT ¢ oeHKoH




AHHOTaUUs padoyeil NPOrpaMmMbl JUCUUILIIMHBI
«ConuajJbHO-NICHX0JOTHYECKHE OCHOBBI NPO(eCcCHOHAIBHOI0 Pa3BUTH)

1 Heab auCUMIUIMHBI — (OPMUPOBAHUE COIHMAIBHO OTBETCTBEHHOW JHUYHOCTH, CIIOCOOHOW K
caMOOpranm3alii 1 pPasBUTHIO, YMGIOHleﬁ BBICTpanBaTh U PCaJIM30BbLIBATL CBOIO KU3HCHHYIO CTPATCrUloO,
CIOCOOHOM YIpPaBIIATh CBOMM BPEMEHEM B HOBBIX COIMAJIBHBIX pEaTHsX, B YCIOBHUSIX HEMPEPHIBHOIO
O6paBOBaHI/I$I, yMemmeﬁ OCYHICCTBJIATL COLUAIBHOC BBaHMOHCﬁCTBHG U pCain30oBbIBATL CBOKO POJIb B
KOMaHJIe.

2 B pe3yabTare u3yuyeHHus JUCUMILIMHBI 00yYAKOIIMIACS T0JI5KEH

OGHaI[aTB CICAYIOIUMU KOMIICTCHIUAMHA U UHAUKATOPAMU UX JOCTUKCHHUA:

VK-3.1, VK-3.2, VK-3.3, VK-3.4, VK-3.5, VK-6.2, VK-6.3

3namu:

e CYIIHOCTh MpOOJIEM OpPraHu3alliyd U CaMOOPTraHM3alMK JIMYHOCTH, €€ MOBEACHUS B TpYIIe B
YCIIOBUSX COBPEMEHHOT'O OOIIECTBA U HEMTPEPHIBHOTO 00pa30BaHUS;

e METOJAbl CAMOOPTraHU3ALMU W Pa3BUTHUS JHUYHOCTH, BBHICTPAMBAHUA U peallu3allud TPACKTOPUU
CaMOpa3BUTUs, BBIpElGOTKI/I neyenojiaranud U MOTHUBAIIMOHHBIX  YCTAHOBOK, Pa3BUTUA
KOMMYHHMKATHUBHBIX CIIOCOOHOCTEH U MOBEIECHHUS B TPYIIIIE;

e OOUIYI0 KOHIEMNIMIO TEXHOJOIMH OpraHM3alliid BPEMEHU U MOBBIIICHUS 3()(HEKTUBHOCTH €ro
UCIOJIb30BAHNUS;

e METOJMKH HW3YYEHHUS COLMAIbHO-TICUXOJOTHYECKUX SBJICHUH B cdepe YIOpaBIeHHS U
caMOyMpaBleHUs JIMYHOCTH, TPYIIIbI, OpraHU3al1u.

Ymems:
e TUIAHUPOBATH U pPEIIaTh 33Ja49H JUYHOCTHOTO M MPOGECCHOHATHHOTO Pa3BUTHS,
e AQHAIM3UPOBATH  CBOM  BO3MOXHOCTHU U  OrPAHHYEHUS, UCOOJIL30BATH  METOIBI

CaMOJMarHOCTHKHU, CAMOIIO3HAHUS, CAMOPETYJISIIIUU U CAMOBOCIIMUTAHUS;
e yCTAaHABIMBAaTh C KoJuleraMH (OJHOTPYNIIHUKAMM) OTHOIICHUS, XapaKTepU3YIOIIUECs
3¢ PEeKTUBHBIM YPOBHEM OOIICHUS;
e TBOPYECKM IMPHMEHATh B PEHICHUM TNPAKTUYECKUX 337a4 HMHCTPYMEHTHI TEXHOJOTUH
OpraHu3ally BpEMEHU U MOBbIIEHUS 3P (HEKTUBHOCTH €T0 UCIIOJIb30BAHHUS.
Braoemy:
— COIMAJIbHBIMU U TICUXOJIOTUYECKUMH TEXHOJOTHSIMH CaMOOPTraHW3allud U Pa3BUTUS JIMYHOCTH,
BBICTPAaWBaHUS U PeaM3allMy TPACKTOPHH CaMOPa3BUTHS,
— MHCTPYMEHTAMU ONTHUMH3ALMU UCIOJb30BaHUS BPEMEHH, HABBIKAMU IUIAHUPOBAHHUS JIMYHOTO U
y4eOHOT0 BPEMEHHU, HABBIKAMU CaMO0OOpa30BaHNUS;
—  TEOPeTHMYECKMMH W  MNPaKTUUYECKMMM  HaBBbIKAMU  MPENyNpexACHUs U pa3pelleHus
BHYTPUIIMYHOCTHBIX M IPYIIOBBIX KOH(IUKTOB;
— crioco0aMu MOTHBAIIMU YWIEHOB KOJIJIEKTUBA K IMYHOCTHOMY U IIPO(ECCUOHATIEHOMY Pa3BUTHIO;
— CMOCOOHOCTSIMH K KOHCTPYKTHMBHOMY OOIIEHHIO B KOMaHJE, PEIIEKCHH CBOEro TMOBEICHUS U
JUAEPCKUMHU KayeCTBaMH.
3 KpaTrkoe coaep:kanue IUCHUNIHHBI
Paszoen 1. Obwecmeso: Hosbie ycnosus u hakmopsl pazeumusi IUYHOCIU
CoBpemeHHOE OOIIECTBO B YCIOBHUSAX INI0OANM3alUU M UH(OPMATH3ALINY.
ConnasbHbIe POLIECCHI
WHCTUTYTHI collManu3aluy JMYHOCTH
Huctutyt 06pazoBaHus
CornnanbHas 3Ha4UMOCTb IIpodeccuu.
«Mos npodeccus B COBpEMEHHOM POCCHIICKOM OOIIIECTBE
Pa3<)efz 2. Jluunocms. CoyuanbHuvle U NCUXOI02UYECKUE MEXHON02UU CAMOOP2AHUZAYUU U
camopazeumuisl
1. Ilcuxosorus IMYHOCTH
2. Crpareruu pa3BUTHs U CAMOPA3BUTHSI INYHOCTH
3. CaMoopranuzaius U camopeann3anus JUYHOCTH
4. JIM4HOCTB B CHCTEME HENPEPHIBHOTO 00pa30BaHUs

R e



5. Lenenonaranue B JMYHOCTHOM M mpodeccruoHanbHOM pa3BuThu. I[Ipaktukym «lloctpoeHue
Kapbephi».

Pasoen 3. I'pynna. Coyuanvmvie u ncuxonocuyeckue mexHON02UU 2PYAN0B020 NOBeOeHUs U
Jauoepcmea

1. Komnnektus u ero ¢popmupoanue. [Ipakrukym «Ilcuxonorust oomeHus»
Crtunm pykoBojicTBa u auaepctBa. [Ipaktukym «KomanmooOpazoBanue. JlugepcTBoy
[TpakTukym «YmpaBneHne KOH(QIUKTHBIMU CUTYAIIUSIMH B KOJJICKTHUBE)
[IpakTukym «MOTHBBI JTUYHOCTHOTO POCTa»
ConuanbHO-TICUXO0JIOTUYECKOEe ~ OOecliedeHre  yIpaBlieHUsT  KOJUIEKTUBOM.  [IpakTtuxkym
«MckyccTBO ynpaBisTh co00i»
OO611ee KOJIMYECTBO pa3AeiioB 3.
4 O0beM yueOHOH THCHUILINHBI

Nk wd

O0BpeM U CIUIIINHEI
Buj yueOHoi1 padoThl

3E | Akaa. 4. | AcTp.u.
O0mas TpyA0eMKOCTh JMCIUIIIHHbI 2 72 54
KonTakTHasi padoTra — ayIMTOPHbIE 3aHATHS: 1,33 48,0 36
Jlexuun 0,44 16,0 12
[Tpaktrueckue 3anstus (113) 0,89 32,0 24
CamocrosiTesbHast padora 0,67 24 18
KoHnrtakTHas camoctosTenbHas pabora 0,2 0,15

0,67
CamMoCTOSITETbHOE U3YUYECHUE PA3/ICNIOB TUCIIUIIIIUHBI 23,8 17,85
Bua koHTpoJs: 3ader

AHHOTaNUA padoyell MPOrpaMMbl JUCHUIJIMHBI
«CoBpeMeHHbIe HATIPABJIEHUsI H METO/IbI MOJTy4YeHHUs OM0JIOTHYeCKH AKTUBHBIX BEIIECTB)

1 Henab AMCHMIUIMHBI: O3HAKOMJICHHE C COBPEMEHHBIMU HAINpaBICHUSIMH M TEHACHUUSMU B 00JacTu
METOJIOB TIONyYeHUsI OMOJOTUYECKU-aKTHBHBIX COCIUHEHHM, MOBBIIMICHUE HAYYHOW M METOHOJOTHYECKOU
KOMIIETEHIIMM CTYAEHTa, HEOOXOAMMBIX JJisi pelleHus NpodecCHOHANbHBIX 3aJad, CBSI3aHHBIX C
MPOBEJICHUEM HAYYHO-HCCIIEA0BATEIHCKON PaOOTHI
2 W3yuyeHue NMCHUILIMHBI HANPABJIEHO HA NMPUOOpPeTeHHE CIAEAYIOIHUX KOMIIETEHUUI U HHAUKATOPOB
HX JIOCTHKEHHUSA:
[MK-1-n.1; TIK-1.2

3namu:

— COBpEMEHHbIE TEHICHLUHU PA3BUTHUS U MPOOIEMbl XUMUU OMOJIOTHYECKH aKTUBHBIX BEILIECTB;

— TEOPETUYECKHE OCHOBBI COBPEMEHHBIX METOJIOB MOTYUYCHHS OMOJIOTHYECKH aKTUBHBIX BEIIECTB;

— crocoObl pa3JieNieHns U aHaJIh3a MPOCTPAHCTBEHHBIX H30MEPOB;

— IpUMEpPHI KATATUTHYECKUX TPOIIECCOB B XUMHUH OMOJIOTHYECKU AKTUBHBIX BEIIECTB;

— MPUMEpPBI CTEPEOHANIPABICHHOIO CHHTE3a OMOIOrMYECKH aKTUBHBIX BEIIECTB.

— METOJIbI CHHTE3a U TIPUMEHEHHS MEUEHHBIX N30TOMAaMU OMOJIOTMYECKH aKTUBHBIX BEIIECTB,

— IPUHLIKIIBI CO3JJaHUS CYIIPAMOJIEKYIISIPHBIX aHCaMOJIeH,

Ymemns:

— pa3paboTaTh CXeMbl CUHTE3a OMOJIOTMYECKH aKTUBHBIX BEUIECTB C YUE€TOM MPUHIUIIOB CTpaTeruu
OpPraHUYECKOI'0 CUHTE3a;

— aHaJIM3UPOBATh aJbTEPHATUBHBIE METOAbl CHHTE3a KOHKPETHBIX BELIECTB C YYETOM JOCTYIMHOCTHU
peareHToB, CTaIMMHOCTHU, CEJICKTUBHOCTH IPOLIECCa;

Braoems:

— METOJJaMH KPUTHUYECKOTO aHaTN3a CI0COO0B CUHTE3a OMOIOTHYECKH AaKTUBHBIX BEIIECTB;

— METOJJaMH CT€PEOHAIPABICHHOTO CUHTE3a LIeJIEBbIX OMOJIOTHYECKH aKTUBHBIX BEILIECTB;

— MEeToJaMH COOPKH CYIPAMOJICKYISIPHBIX CTPYKTYP C 3aJaHHBIMH CBOHCTBAMH.

3 Kpartkoe coaep:xaHue JUCUMILIHHbBI



Beenenne. Onucanue OCHOBHBIX pas3zaenoB Kypca. CTpykTypa Kypca M NpaBuiia PEHTHHTOBOM CHCTEMBI.
CoBpemeHHbIE MPOOIEMbl U TEHACHUUU B XMMHHM OHOJOTMYECKH AKTUBHBIX BEIIECTB. Te€pMUHOJIOTUS U
OCHOBHBIE MTOHSTHUS.

Paznen 1. [lianHupoBaHue CMHTE3A CJIO0KHBIX OPraHUYECKUX MOJIEKYJI ¢ IPUMEeHEeHHeM PeTPOCHHTEe3a
1.1 Perpocuntes. OcHoBHBIE NOHATHS. [IpaBuiia 1 METOBI TOCTPOEHUS PETPOCUHTETUYECKOTO JIEPEBA.

1.2 Petponbl. Tumbsl 1 NpUMEHEHHUE PETPOHOB MPHU OCYIIECTBIECHUHN PETPOCUHTE3A

Paznen 2. CrepeocenektuBHblii cuuTe3 BAB

2.1 TlpoctpanctBenHass u3zomepus. HomeHkmarypa u cmocoObl 0o0o3HaueHHs. MeToabl aHaau3a W
paszeneHus NpoCTPAaHCTBEHHBIX U30MEPOB

2.2 Metoapl CHMHTE3a YUCTBIX YHAHTHO- U JMACTEPEOMEPOB C NMPUMEHEHUEM XHUPAIbHBIX PEAreHTOB M
XUPAIbHBIX BCIIOMOTaTEIbHBIX BEILIECTB

2.3 Metoasl cuHTe3a MeToabl CUHTE3a YUCTHIX PHAHTHO- U JIMACTEPEOMEPOB C MPUMEHEHUEM XUPAIbHBIX
KaTaJIn3aTOPOB

Paznen 3. OcHoBBbI cynpamoJjiekyjasipHoii xumuu. I[lpuMeHeHue cynpamosieKyJSPHBIX CHCTEM B
TEXHOJIOTUHM OMOJTOTHYeCKH-AKTHBHBIX BeleCTB

3.1 Ilpeamer cynpamosneKynsipHoil XuMuu. OCHOBHBIE TOHATHUS U ONIPEAEIECHUS

3.2 CympamoJieKyJIapHbIe aHCaMOJIN ¢ 3apsHKEHHBIMU YacTHIIAMU. «X0351€Ba» KaTHOHOB U aHUOHOB

3.3 «Xo0351€Ba» HEUTPAIBHBIX MOJIEKYII

Paznien 4. Meroapl CHHTe3a U IPUMEHEHHE OPTaHUYEeCKUX COeIMHEHN I, MeYeHbIX U30TONMaMM

4.1 HomeHkinarypa COEIMHEHUN, MEUEHHBIX H30TOMaMH. METOIbl CHHTE3a OMOJOTUYECKU-AKTHBHBIX
COEIMHEHU I, MEYEHHBIX N30TOIIAMU

4 O0beM y4eOHOH TUCHHILINHBI

Buan viebHoil paGoTLI Bcero 8 cemecTp 9 cemecTp
A Y P 3E |Akar.u.| 3E | Akapu. | 3E | Axan. u.
Oomasn TPYA0EMKOCTh 5 180 ) 7 3 108
AUCHHUIITHHBI
Konrakrnas — pabora -1, o, 96 0,89 32 1,78 64
AYAMTOPHbBIE 3AHATHS: ’ ’ ’
Jlexuuu 0,89 32 0,44 16 0,45 16
[Mpaktuueckue 3ansatus (I13) 1,78 64 0,45 16 1,33 48
B ToM amcne B opme| ) 4¢ 64 0,45 16 1,33 48
PaKTUIECKOHN IMOATOTOBKH ’ ’ ’
CamocrosiTe1bHast padoTa 2,33 84 1,11 40 1,22 44
Konraxraas CaMOCTOATCIIbHAsA 0.6 0.2 04
paborta 2.33 1,11 1,22
CamocrosiTensHOE HU3y4YECHUE 33 .4 398 436
pa3aenoB JUCIUATUTHHEI ’ ’ ’
Bua konTpoJs:
Bua uTOoroBoro KOHTpoOJIs 3auver 3adeT ¢ OLEHKOM
Bujb1 yueoHoii padoTni Bcero 8 cemecTp 9 cemecTp
3E AcTp. 4. 3E AcTp. 4. 3E AcTp. 4.
Oo0mas TPYA0EMKOCTh 5 135 2 54 3 81
JAUCHHUILTHHBI
KonraktHas padora - 2,67 7 0,89 24 1,78 48
ayJIMTOPHbIE 3aAHATHA:
Jlexumn 0,89 24 0,44 12 0,45 12
[Tpaktuueckue 3ausatus (I113) 1,78 48 0,45 12 1,33 36
B Tom uMcie B opme | e | 4e | ys 12 133 36
PAKTHYECKO# MOrOTOBKH ’ ’ ’
CamocrosiTesibHast padoTa 2,33 63 1,11 30 1,22 33
KonrakTHas  camocTosiTensHas | 2,33 0,45 1,11 0,15 1,22 0,3




pabota
CaMoCTOSITEIbHOE U3ydeHne
ya 62,55 29,85 32,7
pa3ienoB AUCITUTIIMHBI
Bua konTpoJs:
Bua uTOoroBoro KOHTpoOJIs 3auver 3ayer ¢ OLEHKOMH

AHHOTaNUs padoyeil NPOrpaMmMbl JUCUUIIIMHBI
«CuHTe3 0M0JIOTHYeCKH AKTHBHBIX BeIECTB M MPEKYPCOPOB»

1 Heap aMCUMIUIMHBI — TPUOOPETEHHE 3HAHWMK W YMEHHH B 00JIacTH TIpemnapaTUuBHOTO
OpPTaHHYECKOTO CHHTE3a OMOJIOTMYECKH aKTUBHBIX BEIIECTB, METOIaMHU X UICHTH(HUKAIUH. .

2 B pe3yabTaTe u3yuyeHHs JUCUMILIMHbI 00y4AKOIIMIACA 10 MPOrpaMMe ClelUATUTETA T0JIKEH:

Obaaoams cNeAyONMMI KOMITIETEHITUSAMU U MHAuKatopamu ux goctwwxenus: [1K-1.1; T1IK-4.1; TTK-
4.2.

3namu:

- OCHOBHBIE KJIaCChl OMOJIOTMYECKH AaKTHUBHBIX BEIIECTB, METOJbl MX IONy4YeHHUs, aHaiu3a, o0jacTu
MIPUMEHEHUS.

Ymemy:

- BBIOpATh paIMOHATBHYIO CXEMYy CHHTE3a OMOJIOTMYECKH AKTHUBHBIC BEIISCTBA U3 JOCTYITHBIX HCXOIHBIX
COEMHEHUH, MPEAIOKUTH METO/Ibl aHAIN3A MOTYYEHHBIX LIE€JIEBBIX BEIIECTB U IPEKYPCOPOB.

Braoemey:

- HABBIKAMU TPENapaTHBHOIO OPraHMYECKOro CHUHTE3a, (PU3MKO-XUMHUYECKHMMH METOJaMH aHallu3a,
UICHTH()UKAIIUN OPTaHUIECKIX OMOJOTUYECKH aKTHBHBIX BEIICCTB.

3 Kpartkoe cogep:xanue JUCUMIIIHHBI

Beoenue.

Knaccudukanms Guonorundecku aktuBHBIX BemecTB (BAB). OcHOBHBIE METONBI W TOIXOMBI MPHU
CUHTEe3e U pa3paboTke MeToI0B moiny4yeHus bAB.

Pasxoen 1. Xumus u npumenenue acpoxumuyeckux npenapamos.

CuHTe3 M MpUMEHEHNE XUMUYECKUX CPEACTB 3alIUThl pacTeHui. [ epOHIHIbI, HHCEKTOAKAPHUIIHIBI,
¢byurunuasl. CuHTE3 U MPUMEHEHHE PEryisaTopoB pocTa pacTeHuid. CHHTE3 M NpuMeHeHHe (EepOMOHOB,
PEryJIsTOPOB POCTa U Pa3BUTUS HACEKOMBIX.

Paszoen 2. Xumus u npumenenue nexapcmeenHvlx npenapamos.

ATOHHCTBHI M QHTArOHUCTHI HEHPOMETUATOPOB LEHTPAIBHONW U TepUPepUIeCKOl HEPBHOM CHCTEMBI.
CepaeuHo-cocyauctoie cpeiactBa. llpemaparbl, BAMsIONIME HAa HWMMYHHYIO cuUCTeMy. AHTHOMOTHKH,
OaKTEpUIIUTHBIC TTPETapaThl 1 AHTUMHUKOTHKH.

OO611ee KOJMYECTBO pa3aeyioB — 2.

4 O0beM yueOHO JUCUMIIJIMHBI

O0BbeM TUCIHUIIINHEI
Bup yueOHoit padoThl Axan, | Acip.
3E
4. 4.

OO0masi Tpy10€eMKOCTh 1M CHUTTTHHBI 4 144 108
KonTakTHasi padoTa — ayIMTOPHbIE 3aHATHS: 3,56 128 96
B TOM 4HcJje B popMe NPAaKTHYECKOi MOAT0TOBKH 3,56 128 96
[Tpaktrueckue 3anstus (113) 0,89 32 24
B TOM 4HcCIIe B popMe MPAKTHYECKON OTOTOBKU 0,89 32 24
Jlabopartopusie pabots (JIP) 2,67 96 72
B TOM 4YHCJIe B (popMe MPaKTUUECKON MOATOTOBKH 2,67 96 72
CamocrosiTesbHasi padoTa 0,44 16 12
KonrtakTHas camoctosTenbHas pabora 0,44 0,4 0,3




CamocTosiTeIbHOE U3YUEeHHE Pa3/IeNIOB AUCITUIUIMHBI | 15,6 ‘ 11,7
Bua konTpoJis:
Buja HTOrOBOro KOHTPOJIS: 3ader ¢ OLeHKOM

AHHOTaNUA padoyell MPOrpaMMbl JUCHHINJIMHBI
«IIcuxoJiorust st XHMHKOBY
1 Heab AUCHMIVIMHBI — TIPUOOpETEHHE CTYACHTaMH 3HaHUH B o0nacté 3PPEeKTUBHON
KOMMYHHUKAIlUM W B3aUMOJCHCTBUS B KOJIJIGKTHUBE, pAa3BUTHE IICUXOJOTMYECKOW U JIMYHOCTHOM
KOMIIETEHTHOCTH  CTYJIEHTOB, HEOOXOAMMOM 1  JajdbHEWIIero  YCHEIIHOTO  BXOXICHHUA B
poeCCHOHAIIBHYIO CpEy.
2 B pe3yabTaTe H3y4eHHUs AMCHUILIHHBI 00YUYAIOLIUIACS 10 MPOrpaMMe CreNMAJIUTETA J0JKeH:

Obaaoams CNeAYIOUMMI KOMITIETEHITUSAMU U UHANKaTopamu ux noctmxkenus: YK-3.1; VK-3.2; VK-
3.3; VK-6.1; YK-6.2.

3nams:
- OCHOBHBIE TICHXOJIOTUYECKHE TMOHATUS (TICUXHMKA, CO3HAHWE, WHIWUBUM, JTUYHOCTh, WHIAMBHUIYAILHOCTD,
NICUXUYECKUE TMPOILIECChl, KOMMYHHUKAIMsS, BOCIPUSATHE, B3aHUMOJCICTBHE, IleNieNolaraHie M IIp.);
MICUXOJIOTHYECKHE OCOOEHHOCTH TpoIiecca o0meHus; Mpo(ecCHOHATFHO BaKHBIE KaueCTBa, 3HAYMMBbIC IS
OyIylIeH CrenaIbHOCTH; CTIOCOOBI Pa3pabO0TKH ONTUMAIIBHBIX MPOTPaMM JTOCTHKEHUS TPO(PECCHOHATBHBIX
nesnen

Ymems:
- aHaJTM3UPOBAaTh CBOM BO3MOXXHOCTH W OTPAaHUYECHHS, HCIOJIB30BaTh METOABl CaMOJAMATHOCTHKH,
CaMOIIO3HAHHUSA, CaMOPEryJIslUd U CaMOBOCIIMTAHHUSA; YCTaHAaBIMBaTh C KOJUIETAMH OTHOUICHMS,
xapakrepusyromuecs: 3p(GEeKTUBHBIM YPOBHEM OOIIEHUS; aHAIM3UPOBATh MPOOJIEMHBIE CUTYallUd C TOUYKH
3pEeHUs IICUXOJIOTUU YEJIOBEKa.

Braoemy:
- HaBBIKAMU M METOJIaMH pa3pelieHus: NpoOJeMHbIX CUTYyallui, BOZHUKAIOIIKX B Mpoliecce O0IIeHus (B TOM
yuclie KOH(IMKTHBIX); HABBIKAMH M METOJaM{ TMOBBIIICHHUS YPOBHS CAMOMOTHBAIIMU K BBIMOJHEHUIO
npodecCHOHANbHOM  JEATETbHOCTH; METOAAMM IUIAHUPOBAHUA MPOPECCHOHATBHONU  JIeATEIBHOCTH,
IeJIeTIOIaraHus ¥ pa3paboTKU ONTUMATBHBIX MPOTPAMM PEaNIU3AINH LIEITH.

3 Kpartkoe cogep:xanue JUCUMIITHHBI

Pa3zoen 1. Beedenue 6 ncuxonoeuro

[loHsiTHE «IICHXONOTMM» KaK Haykd. MecTo NCHXOJIOTUHM B cucteMe Hayk. Vcropus pa3BUTHS
MICUXOJIOTHYECKOTO 3HaHWS W OCHOBHBIC HANpPAaBICHUS B TICHXOJIOTWH. WMHAMBHUI, JUYHOCTH, CYOBEKT,
uHAUBUAYalIbHOCTh. Ilcuxuka u opranusMm. [lcuxuka, moBeneHue U neATenbHOCTh. OCHOBHBIE (PYHKIIHMU
NCUXUKH. Pa3BuTHE NICUXUKH B MpoIlecce OHTOTeHe3a U putoreneza. Mo3r u ncuxuka. CTpyKTypa ICUXUKH.
CootHomienue co3HaHus u 0ecco3HareabHoro. OCHOBHBIE NICUXHUYEcKUe mporecchl. CTpyKTypa CO3HAHUS.

Pasoen 2. Iloznasamenvuvie npoyeccol

Omymenue. Bocnpusitue. IlpencraBinenue. Buumanwue. I[lamsate. MplllieHHe W HUHTEIUICKT.
Boobpaxenue. TBopuecTBo. OMonmu 1 9yBcTBa. [lcuxuueckas perysius MOBEACHUS U ACSITEILHOCTH.

Pazoen 3. Ilcuxonoeus nuunocmu

TemmnepaMeHT U XapakTep B CTPYKType JHMYHOCTH. YCJIOBUS, WCTOYHUKUA U JBUXKYIIHE CHITBI
ncuxuyeckoro passurtusa. IIpobrmema Bo3pacta u Bo3pacTHOM mnepuoauzanuu. CouuanbHas CUTyalus
pazButus. Bemymas gestenbHOCTh. (OCOOCHHOCTHM pa3BUTHS YEJIOBEKa B  Pa3HBIX  BO3pacTax.
[Icuxonoruueckre TEXHOJIOTMH CaMOOPTaHU3AlMK U CAMOPA3BUTHS JINYHOCTH.

4 O0beM yueOHOI JUCUHMIIJIMHBI

Bubt yueGHoii paGoTsr B 3auernbix | B akamem. B acrp.
€IUHULAaX Jacax dacax
OO01asi TPyA0eMKOCTh IMCUHMILIHHBI 110 Y4eOHOMY ILIAHY 2 72 54
KoHTakTHasi paboTa — ayIuTOPHbIE 3aHATHSI: 1,3 48 36
Jlexmum (JIek) 0,4 16 12




[TpakTuueckue 3anstus (I13) 0,9 32 24

CamocrositesbHas padora (CP): 0,7 24 18

KonrtakTHas camoctosTenbHas pabora 0.7 0,2 0,15

Bupl camocTosTenbHON paboThI ’ 23,8 17,85
Bua konrpoJs: 3a4eT

AHHOTauA padoyell MPOrpaMMbl JUCHUIJIMHBI
«KyabTypoJiorus 1jsi XUMHKOB)

1 Hegp AMCHUIVIMHBI — TPUOOpPETEHHWE CTYNCHTAMH KOMIUICEKCHBIX 3HAaHWUH O TMPUHIHIAX H
3aKOHOMEPHOCTSX (DYHKIIMOHHPOBAHHS KYJIbTYpHI B 00IIecTBe, (JOpMHpOBaHHE IMIUPOKOTO CIIEKTPa IEHHOCTHBIX
OpPHUCHTAIHIA, BOCIIUTAHHE TEPIIUMOCTU U YBAXKEHHS K CUCTEMaM HJICalOB U LIEHHOCTEH IPYroro KyJabTYpPHOTO
THUIA, HHTEJUICKTYaJIbHOE U HPABCTBEHHOE Pa3BUTHUE CTYACHTOB.

2 B pe3yabTaTe n3y4eHHs JMCUUILIHHBI 00YYAIOUIUICS M0 MPOrpaMMe CHeNUAJNTETA J0JKEeH:

Obaaoams CNEeAYIONMMEI KOMITIETEHITUSAMU U UHANKaTopamu ux noctmxenus: YK-1.1; VK-1.2; VK-
1.5; VK-6.1; YK-6.2; YK-6.3.

3namo:
- IIOHATUMHBIN aImapar KyJIbTypOJIOTUH;
- TEOPETUYECKHE OCHOBBI KYJIbTYPOJIOTHH;
- YMETh OOBSICHUTH (PEHOMEH KYJIbTYPHI, €€ POJIb B UEIOBEYECKOU KUZHEEATEIILHOCTH;
- (OopMBI U TUIIBI KYJIBTYPBI;
- CIIOCOOBI MPUOOPETEHUS, XPAaHEHHS U MePeIadl COIMOKYIbTYPHOTO OIBITA;
- 0a30BbI€ LIEHHOCTH KYJIbTYPbI;
- TEOPUIO U UCTOPHUIO MEXKKYIHTYPHONH KOMMYHUKALIMH.
Ymems:
- IPUMEHSTH OJIyYeHHbIEC 3HAHUS B MTPOLIECCE;
- o0najgatb  KyJIbTYpOJIOTHUECKOHM  KOMIIETEHTHOCTBIO, TpEATNoaralouiel Haluyue ompeaeseHHON
COBOKYITHOCTH 3HAHUM;
- CAMOCTOSITEJILHO OCBaMBaTh HIEHHOCTH MUPOBOU U OTE€YECTBEHHOM KYJIBTYPBI.

Braoems:

- COBOKYITHOCTBIO 3HAHUH, 00ECTIEUNBAIOIINX IUPOKYIO IPYAULIMIO U KYJIbTYPHBIN KPYro3op;
- HaBBIKAMHU MTPOYKTHBHOTO JIEJIOBOTO OOIICHHUS C TIPEACTABUTEISIMU PA3IMYHBIX KYIbTYD;
- YBOKEHHUEM K KYJIbTYPHBIM LIEHHOCTSIM.

3 KpaTrkoe coaep:kanue IUCHUNIHHBI

Pazoen 1. Ocnosnuvle npobemvt meopuu Kyiomypol

1.1. KynpTyposorus kak Hayka.

[lenocTHOCTH TYMaHUTApHOTO IUKJIa JuciuiuivH. Crenuduka ryManutapHoro 3Hanus CoBpeMeHHas
napaaurmMa rymanusma. KyneTyponorus, kak rymanutapHas Hayka 20 B. Llenu u 3amauu JUCHMIUIMHBIL.
CrpykTypa KyJbTYpOJIOTHYECKOTO 3HaHUA. Teoperndeckas W MNOpUKIaaHas KyiabTyposorus. Craryc
KYJIBTYPOJIOTH, KaK CaMOCTOSITENIbHON 00nacTu 3HaHWUW O KynabType. [IpenMer u 3amadu KyJbTypOJIOTH.
Kynbryponoruueckue meroanl. Crienudurka METOAOB HCCIEI0BaHUS KYIbTYphl. [lomuauciuuminHapoHOCTh
¥ THOKOCTh KYJIbTYpPOJIIOTUYECKOTO ITOUCKA.

1.2. TIpoGnema mporCXOXKISHUS U ONIPEeTICHUS KYIbTYpPhI

[IpencraBinenne 0 KynbTypHOUW peanbHOCTH. OcMbIcIeHHE (EHOMEHA W ONpPEICICHUS TMOHSITHS
KynbTypa. MHOTOOOpa3ue omnpexaenennii. KynbTypa kak croco0 cyriecTBoBaHUs 4delioBeka. KymbTypa Kak
Teopuss ¥  OObLIEHHOCTh. [loHsTHE TeHe3nca KylnbTyphl. KynbTyponorumueckue  KOHICTIIIHH:
IBOJIIOIIMOHUCTCKAsA, NU(Dy3uOHUCTCKAs, TPYJOBasi, UrpoBasi, LIEHHOCTHAs, IUKIMYECKas, CTPYKTYypHO-
CUMBOJIMYECKas, OMOIOTHYECKasi, ICUXOJIOTHUECKasi, KOCMUYECKast, KOHIEHIUS KYJIbTypPHOTO PEISITHBU3MA.

1.3. Cucrema KyJabTypbl, CTPYKTypHasi IEJIOCTHOCTh M 3aKOHOMEPHOCTH (DYHKIMOHHPOBAHUS.
Mogenu cuctemHoro nojaxoja. KynpTypa kak cucremMa COLMOKYIbTYpHOU persitiuu. KynbTypa U JIMYHOCTb.
UenoBek Kak 0OBEKT M CYOBEKT KyabTypbl. CopepiKaTelbHbIE 3JEMEHTHl KYJIbTYpbl: OObIYau, HOPMBI,
1eHHOoCTH. OCHOBHBIE BUABI KYJIbTYpbl. IHTErpanus u koMMyHHKalus B KylbType. OyHKIIUU B KYyJIbTYypeE:



aJanTaloOHHAs, PErySITUBHAS, THOCEOJOTHYECKas, akchuojorudeckas W WHGOpMalUOHHAS (QYHKIIHS,
cemuoTHyeckas GyHKIUS, KOMMYHUKAaTUBHAsA, pekpeaTuBHas1. OyHKINS COIMATN3ALINN.

1.4. KynbTypa Kak 3HaKOBO-CUMBOJIMYECKAsI CCTEMa

[Ipupona, denoBek, KyabTrypa. CMBICIOBOM MHUP KyabTypbl. CHMBOJMYHOCTH SI3bIKa KYJIBTYPBHI.
Cemuoruka. OcobeHHocTh MH(]a Kak crocoda MOCTHKEHUS JEHCTBUTEIBHOCTH. Mudoiaorunyeckuii
cumBoNIn3M. CuHKpeTHdyHOCTh MHU(a. CXOICTBO MOTHBOB U CIOKETOB B MU(OJIOTHHM PA3IUYHBIX HAPOIOB.
Apxerunsl B kynbrype. Teopust K. I'. FOnra o0 apxerunax.

Pazoen 2. Jlunamuxa u munonocuzayus Kyismypol

2.1. [IpoGnem TMHAMUKH KYJIbTYPBHI

EnuHCcTBO M MPOTHBOION0KHOCTS HUBUIIM3AMH U KyJIbTYphl. [lonsaTre nuBunuzanuu. Husunmzanus
u BapBapcTBO. CTaauanbHble W JIOKaIbHbIE THUNbI nuBWiIn3auuud. H. 5. JlaHuneBckuil M ero KOHLENLHS
KylIbTypHO-UcTOpruueckux TumnoB. O. Illmenrnep u ero Teopus UMKIN3MA KyiabTypbl. KoHuenuus
nuBmwmzauu A. ToiaOu. I1. CopokuH u ero Teopusi MUBUIN3ANMH. J[nHaMHUKa KyJIbTyphl. JIMCKPETHOCTH
KYJIBTYPHO-HUCTOPHUYECKOTO Tmporecca. [Ipobnema nuanora kymbTyp. COBpeMEHHBIE MPEACTABICHUS O
NEPCHEKTUBAX PAa3BUTHUS LUBUIN3AINH.

2.2. [Ipobnema TUNOJOTH3AIUN KYIbTYPbI

ConmanbHo-puiocodcekue Teopun nporpecca. Tun kak KyJapTypojiorndeckasi kareropus. [IpuHuume
TUTIOJIOTU3AIMH KYIbTyphl. Tunonorus u kinaccudukaius. PeaqpHble TUITBI KYJIBTYP U HCATbHBIE MOJICIH.
Peanbuple KynbTypHBIC THIBL Tunomornueckas cucrema H. 5. Jlammneckoro («Poccust m EBpomay).
Konnenuus nokansabix KynbTyp O. Ilnenrnepa («3akar EBpomnbiy). Tumonorus A. ToitnOu. VneanbHble
TNl KyIbTyphl. [loHsitne maeampHoro tuma M. BebGepa. Ilonstue KymbTypHOUW «cBepxcuctembl» I1.
CopokuHa.

Pazoen 3. Ilonamue cospemeHHOU KYIbMypbl U POJb POCCUUCKOU KYIbMypbl 8 ee OdibHeliulem
pazeumuu

3.1. INomudonust MUPOBOH KyIbTYphl. MUp KYIBTYPHI B €€ KyJbTYPHBIC MUPBI

[IpuponHO-X03siicCTBEHHBIE TUIIBI KYlIbTYphl. CollManbHble TUIBI KyIbTYpbl. MaccoBasi KyJabTypa U
€e OCHOBHbIE uepThl. OnurapHass KynbTypa. Hapomgnas xynbTypa. IIpodeccuonanbHas KynbTypa.
PernonanbHbple TUIBI KYJIBTYpPbl: BOCTOYHBIA M 3alaJHblid. SI3bI4€CKME M MOHOTEMCTUYECKUE KYJIBTYPBL.
XapakTepHble OCOOCHHOCTM MOHOTEUCTHYECKHX KYJIbTYp: HYyJau3M, XPHUCTUAHCTBO, MYCYJIbMAaHCTBO.
bynnuiickuii TUII KyJIBTYPBI.

3.2. BzaumonelcTBHE KyJIbTYp: OOOCOOJEHHOCTh, B3aMMOCBs3b. [ J0OabHBIE TIPOOIEM
COBPEMEHHOCTH.

[Ipo6nema 000coOIeHHOCTH KyNbTyp. MeXaHu3Mbl M MCTOUYHUKH CYIIECTBOBAHHS HCTOPUYECKUX
TUTIOB KynbTyp. CHHKPETUYECKHI XapakTep MepBOOBITHON KymbTypbl. Mudomorunueckas COCTaBISIONIAs
KYJIBTYpPbI MEPBBIX BOCTOUHBIX HUBHIM3aUMiA. Crenuduka Xyn0KeCTBEHHOTO BHJIECHUS MHpPa aHTUYHOIO
TUIA KyJAbTYpbl. TEOIEHTPU3M KaK HIC0JOTUYECKAst OCHOBA KYJIBTYPhl CPEIHEBEKOBBA. ['yMaHU3M Kak siApO
KyJbTYphl peHeccaHca. 3anagHas EBpoma 17-18 BB. kak palnMoHaJIbHBIA THUIN KyJIbTypbl. DOpMUpOBAHUE
WHJyCTpUANIbHOM UuBWIM3aMu. Hadano cTaHOBIIEHHMS NOCTUHIYCTPUAIBHOIO THIIA KYJIbTYpbl. Mues
Jyanora KyJbTyp. YIrpo3a HHUBENIHMPYIOLIEH HHTEpHAlMOHann3aluu. [[apTuKynspusM M yHHBEpCAIW3M B
KyapTyposoru. Juanorusm. KynbTyposorust u repMEeHEBTHKA.

3.3. IoMUHAHTHI KyJIbTYpHOTO pa3BuTusi Poccuun

Pycckas xynbTypa Kak mpocTpaHCcTBO Mexay Bocroxom m 3amamom. Mcropuueckoe cBoeoOpasme
pycckoi KynbTypbl. JnHamuka pas3Butud. HepaBHOMEPHOCTh KyJIbTYPHO-UCTOPUYECKOTO MpOLEcca.
JuckpetHoCTh. OTKPBITOCTh XapakTepa pPYCCKOW KynbTyphl. TBopdeckas mepepadoTKa KyIbTYPHBIX
BJIUSIHUM. Y3J0BbIE MOMEHTBI Pa3BUTHUSI PYCCKOW KyJIbTypbl. BiHsiHME NpaBOCIaBHOTO XPUCTHAHCTBA.
BunapHOCTH (IBOMCTBEHHOCTH) PYycCKOM KynbTypbl. COOOPHOCTh. MEHTalIbHBIE XapaKTEPUCTUKU PYCCKOM
KYJBTYPBI.

4 O0beM yueOHOH THCHHMILINHBI

Butbt yaebHoi paboTe! B 3ayerHpix | B akamem. B acrp.

eIUHULIaxX qacax qacax
OO0masi Tpy10eMKOCTh JHCHHILIMHBI 110 Y4¢0HOMY ILIAHY 2 72 54
KonTrakTHasi pa6oTa — ayIuTOPHbIE 3aHSITHUS: 1,3 48 36
Jlexmum (JIek) 0,4 16 12




[TpakTuueckue 3anstus (I13) 0,9 32 24

CamocrositesbHas padora (CP): 0,7 24 18

KonrtakTHas camoctosTenbHas pabora 0.7 0,2 0,15

Bupl camocTosTenbHON paboThI ’ 23,8 17,85
Bua konrpoJs: 3a4eT

AHHOTauA padoyell MPOrpaMMbl JUCHUIJIMHBI
«Kpucrampioxumus»

1 Heap aucuunaMHbl — (GOpMHpPOBaHWE Y CTYACHTOB NPEICTABICHUS O BHYTPEHHEM CTPOCHHH
TBEpAOTO Tela W B3aUMOCBSI3H €T0 BHYTPEHHErO CTPOSHHs C BHemHed (opMoil u (PHU3NKO-XMMHYECKHMHU
CBOWCTBaMH JJIsl CO3JaHUsl ()YHKIIMOHATBHBIX MaTEPUAIIOB.

2 B pe3yabTaTe n3y4eHHs IMCUUILIHHBI 00YYAIOUIUICS M0 MPOrpaMMe CHeUAJINTETA J0/KEeH:

Obaadoams CHENyIOIMIMMHA KOMIIETCHIIUSAMUA U WHAUKaTopaMu ux aocTikenus: YK-6.1; TIK-1-1.2;
I1K-3-n.2.

3namo:
- OCHOBHBIC 3aKOHBI U MTOHSITHSI KPUCTAILTOTpapuH, KPUCTALIOXUMUU, MUHEPAJIOTUH U TIETporpaduu;
- 0011IKe TPUHILIUIIBI KJTaccu (UK KPUCTATUTUYECKUX CTPYKTYP;
- OCHOBHBIE METOJIbl UX M3YUYCHHS HCCIIEIOBAHUS KPUCTAIIIOB U UX (PU3UKO-XUMUIECKIE CBOHCTBA.
Ymems:
- pemaTh 3a/1ayu, CBSI3aHHBIE C OITMCAHUEM CUMMETPUHU U BHYTPEHHEH CTPYKTYpPbl KPUCTAJUIOB;
- YCTaHaBJIMBATh B3aUMOCBSI3b MEX]ly KPUCTAUIMYECKON CTPYKTYPOH M PU3NKO-XUMUYECKUMU CBOMCTBAMU;
- UCTIOJIb3ys 3HAHUS OCHOBHBIX JIMAarHOCTMUYECKUX CBOWCTB MHUHEPAJIOB W TOPHBIX MOPOJA MPOBOJIUTH UX
ONMCaHUE;
- HCTIONIB30BaTh COBpPeMEHHBbIE MHTEpHET-pecypchl, TeMaThdeckue O0a3bl NaHHBIX W MOJACITUPOBAaHUE B
MPUKJIAJHBIX TpOrpamMMax sl COCTaBJIEHUS OMMCAHUS 33JaHHOI0 KPUCTAJUIMYECKOTO BEIIECTBA.
Braoems:
- HaBbIKAMHU UJCHTH(PHUKAIIMHU BEIIECTBA MO JaHHBIM Ka4eCTBEHHOI'O PEHTTeHO(a30BOro aHaAIN3a;
- METOJIMKOM TMPOBEJAEHUSI KPUCTAJUIOONTUYECKOTO U MMMEPCHOHHOTO METOJOB aHalin3a MHUHEPAJIOB U
HCKYCCTBEHHBIX KPUCTAJUIMYECKUX MPOAYKTOB.

3 KpaTrkoe coaep:kanne IUCHUNIHHBI

Beenenue. Coaepxanue u 3a1a4u Kypca. CBsi3b Kpuctaymiorpaduu, KpucTalsIOXUMUU, MUHEPATOT U
U rieTporpaduu ¢ 00METEOPETHUSCKUMHU JUCIUILTUHAME U CTICIIUATBHBIMU KypCaMH.

Pazoen 1. Kpucmannoepagus

[TonsiTe 0 KpucTaax: KPUCTAUIMYECKAs] U MPOCTPAHCTBEHHAs PEILIETKH, XapaKTEpPHbIE CBOICTBA
KPUCTAJIJIOB, CHUMMETpUS KaK TNPUHLHUI KJIACCU(PUKAUUU KPHUCTAJUIOB, TMOHATHE OO0 M30TPOMHBIX H
AQHU3O0TPOMHBIX KPUCTAIIAX, MEXKIyHApOJIHAs CHMBOJHKA, MPaBWIA KPHUCTAIUIOrPahUUECKON yCTaHOBKH
KPHUCTAIIJIOB, cTepeorpaduyeckue MpoeKIuu 1 MPOEKINHN I'paHel KPUCTAIIIIOB.

@opMBl UACATHHBIX KPHUCTAJUIOB: OCHOBHBIC 3aKOHBI KpUCTAUIOTpaduu, TOHATHUS MPOCTBIX H
KOMOWHUPOBAHHBIX (HOpM OrpaHeHHs, MPOCThie (OPMBI OTpaHEHUs HU3ILEH, cpeiHeil 1 BBICIIEH KaTeropui,
CHUMBOJI TIPOCTOM (hOPMBL.

PeanbHble KpUCTaJUTBI: OCHOBHBIE METOJbI BbIpAIIMBAaHUS KPUCTAJUIOB U3 PAacCTBOPOB U PACILJIaBOB,
(opMBI pealibHbIX KPUCTAILIIOB.

Pa3zoen 2. Kpucmannoxumus

Kpucrannoxumuyeckne XapakTEpUCTUKH CTPYKTYpPbl KpPUCTANIOB: TMOHSATHE 00 3iIeMeHTax
CUMMETPUHU KPUCTALTUNYECKUX CTPYKTYp, pemieTkax O.bpaBs u NpoCcTpaHCTBEHHBIX IPYIIAX CUMMETPHUH IO
E.C.®enopoBy u A.lllendumcy, onpeneneHue uucia GOpMyJIbHBIX €IUHUI, KOOPIWHAIMOHHBIX YUCET
KOOPJMHAIIMOHHBIX MHOTOTPAaHHUKOB, TE€KCaroHalbHas M KyOWdeckas IUIOTHEHIHME YIaKOBKH, pacyder
PEHTT€HOBCKOM MIOTHOCTH.

Krnaccudukanus KpuCTaUIMYECKUX CTPYKTYP: OMUCAHUE OCHOBHBIX CTPYKTYPHBIX THIIOB MPOCTHIX,
OMHApHBIX W CJIOXHBIX COEIUHEHUH, TOHATUS HU30CTPYKTYpHOCTb, H30MOpPHU3M U moIuMophusm,



KPUCTAIJIOXUMHUYECKAsT KJIacCU(PUKAIUsl CUIMKATOB, OMHCAHUE CTPYKTYP OCHOBHBIX MOJIU(DUKAIIHIA
KpeMHe3eMa (KBapll, TPUAUMHUT, KPUCTOOATHT) U HEKOTOPHIX CHIIMKATOB.

OcHoBHbBIE (U3UKO-XMMHYECKHE CBOMCTBA KPUCTAIJIOB M MIX B3aMMOCBSI3b CO CTPYKTYPOU U THUIIOM
xumMuueckor cBsi3u. COBpeMEHHbIE METOJbl HCCIeNoBaHUs KpucTauioB. OOLMe mNpeAcTaBleHUus o
PEHTTEHOBCKUX METOAAaX aHalli3a U KaYeCTBEHHOM PEHTTeHO(A30BOM aHAIH3e, UICHTU(UKAIIMS BEIIeCTBA
M0 JaHHBIM PEHTTeHO(A30BOr0 METO1a aHATTU3A.

3. Munepanoaus u nempozcpagus

OO61ue cBeieHUs 0 MUHEpajax: Kilaccu(PUKas MUHEPAJIOB M0 XUMUYECKOMY COCTaBy U OCHOBHBIE
IPEJCTAaBUTENIM Pa3HBIX KJIacCOB, JHMAarHOCTUYECKHE CBOMCTBA MHHepajoB (TeHe3uc, Mopdoiorus,
XUMHUYECKHI COCTaB, IIBET, IBET YEPTHI, OJECK, TBEPAOCTh, CIAWHOCTb, MPO3PAYHOCTH, IUIOTHOCTB).
Omnpenenenre MUHEPAIOB MO UX (PU3UKO-MEXaHUUYECKUM CBOMCTBAM.

[lonsiTHE O TOPHBIX TMOPOJAX: CHCTEMaTHKa TOPHBIX TOPOJ MO TEHE3UCy, KIacCU(pUKAIHS
MarMaTU4ecKuxX M OCaJOYHBIX TOPHBIX MOPOJ, OMHCAHHE MPEICTaBUTENEH Pa3HBIX TUIIOB TOPHBIX MOPOJ,
OCHOBHBIE XapaKTEPUCTHKU TOPHBIX TOpOJ (Te€HE3UC, MHUHEPAIbHBI COCTaB, CTPYKTypa, TEKCTypa,
TBEPAOCTh, IUIOTHOCTh TOPHBIX mopon). OmpeneneHue TOPHBIX MOPOJA MO HX (PUIUKO-MEXaHUYECKUM
CBOWCTBAaM.

4. Memoovl onmuuecko2o ananuza meepovlx Geuecma

OCHOBHBIE TIOHSTHS ONTHYECKOTO aHAIM3a TBEPABIX BEUIECTB: MOJSpU3AIMS W JIBOKWHOE
Jy4yenpeaoMiIeHHe CBeTa B KpHUCTallaX, OKa3aTelu IpeJoMIIeHHUs, ONTHYECKUE MHAUKATPUCH] KPUCTAIIOB
BBICIIICH, CpelHEW M HU3IIEH KATerOpWUH, AWUCIEPCHs] WHIUKATPUCHI, aHU30TPOMUS TIOTJIOIMICHUS CBETa
KpUCTa/UTaMH (TICOXPOHU3M).

Krnaccudukanus MHUKPOCKOIIOB M WX BO3MOXXHOCTH [UIsl HWCCIICIOBAHHS KPUCTALTUYECKUX U
aMOp(HBIX BEUIECTB, B TOM YUCIIE U NETPOrpaduiyecKoro aHaian3a MUHEPAIOB U TOPHBIX MOPOJ.

Kpucranmnmoontudecknii ¥ WMMEPCHOHHBIM METOJBI aHAIM3a MHHEPATOB W HUCKYCCTBEHHBIX
KPUCTAIIMYECKUX MPOAYKTOB (CTEKIIa, KEPAMHUKH, KIIMHKEPOB).

4 O0beM yueOHOH THCHHMILINHBI

. B 3auernbix | B akangem. B actp.
Bunsl yaeOHoI paboThI
eAMHUIIAX gacax yacax
OO01asi TPyA0eMKOCTh IMCUHMILIHHBI 110 Y4eOHOMY ILIAHY 3 108 81
KonrakTHasi pa6oTa — ayIuTOPHbIE 3aHSITHUSI: 1,78 64 48
Jlexmum (JIek) 0,89 32 24
[TpakTnueckue 3anstus (I113) 0,89 32 24
CamocrositesbHas padora (CP): 1,22 44 33
KonTakTHas camocrositenbHas paboTa 122 0,2 0,15
Bunel camoctosiTenbHON pabOThI ’ 43,8 32,85
Bua konrpoJs: 3a4eT

AHHOTaNUs padoyeil NPOrpaMmMbl JUCUUILIIMHBI
«CTpoeHue BelecTBa
1 Heap aucuMniauHbl — y9eOHON MUCIMIUIMHBI SBJSETCS U3YYECHUE BOMPOCOB TCOPUU XHUMHUYECKOM
CBiA3U U BHGKTpOHHOI‘O CTpOCHI/IH MOJICKyJI. B HEM OCOGOC BHUMAHUC y,Z[G.HﬂeTCSI yLIGHI/IIO (0] CI/IMMeTpI/II/I,
TEOPHH TPYIII, & TAKXKE UCIIOIH30BAHHIO JAHHBIX TTOHATHI B TEOPUU XUMUYECKOTO CTPOCHHUS.
2 B pe3yabTaTe n3y4eHHs JMCUUILIHHBI 00YYAIOUIUICS M0 MPOrpaMMe CeUAJINTETA J0JKEeH:

Obaadoams CHENyIOIMIMMHA KOMIIETCHIIUSAMUA U WHAUKaTopamMu ux gocTikenus: YK-1.1; TIK-1-1.2;
I1K-3-n.2.

3namo:
- OCHOBHBIC COCTABJISIONINE MEXKMOJEKYISIPHBIX B3aMMOJICHCTBHM, CTPOSHHE KOHJIEHCHUPOBAHHBIX (a3
(>kuakocTel, aMOp(HBIX BEIIECTB, KPUCTAIIIOB M Me30(¢a3) U X TTOBEPXHOCTEH;
- METOJ KOHCTaHT 3kpaHupoBanus Creitepa;
- CUMBOJIMKY aTOMHBIX TE€PMOB;



- TeopeTndeckue ocHoBbl MeTos1a MO B BapruaHTe XIOKKEIS.
Ymems:
- BBIYUCIISATH SHEPTUU 3JIEKTPOHOB B MHOT'O3JIEKTPOHHBIX CUCTEMAX;
- MPOBOJUTH 0003HAUEHHUSI TEPMOB aTOMOB B OCHOBHOM COCTOSIHUH IO UX 3JIEKTPOHHBIM (opMyiam;
- IPEACTABIATH TpadUIECKH MOJSPHBIC TUATPAaMMBbI BOJTHOBBIX (DYHKIIUN;
- IPOU3BOAUTD BBHIYUCIICHUS MOPSAKOB CBsI3el, 3 PEeKTUBHBIX 3apsi10B aTOMOB;
- HCIOJIb30BAaTh OCHOBHBIE IOHATUS TEOPUM CHUMMETPUHM JUIsl HHTEPIPETALIMM XHMHUYECKOM CBS3M B
KOMILIEKCHBIX COEIMHEHHUSIX.

Braoemy:

- 4YETKUM IIPEACTABICHUEM O pe3yibpTaTax peuieHus ypaBHeHus lllpenuHrepa Juisi pa3iavuHbIX COCTOSIHMN
3JIEKTPOHA B OJJHORJIEKTPOHHBIX CUCTEMAX.

3 KpaTrkoe coaep:kanue IUCHUNIHHBI

Paszoen 1. Teopus xumuueckoeo cmpoenus. Keanmoego-wexanuueckoe onucanue amoma 6000pooa
(00H021EKMPOHHBIX UOHOB) U MHO202]IEKMPOHHBIX AMOMOB

1.1. OgHOAIEKTPOHHBIE BOJIHOBBIE ()YHKIIMM aToMa BOJOpoja. KBaHTOBBIE COCTOSIHHSI AJICKTPOHA.
Pewmenne ypasnenus lllpenunrepa 1yt OXTHOAIEKTPOHHOIO aToMa.

Conepxanne mnoHATUM '"cTpoeHue BemiecTBa" M "CTpykTypa BemiecTBa'. Pa3iauyHble acHeKThbl
TEPMHHA "CTPOEHUE MOJIEKYH": TOIOJIOTMUECKUN, FTEOMETPUUECKUN, JIEKTPOHHBIN U p. YIOPsIIOYEHHbIE 1
HEYIOPSAIOUYEHHbIE CTPYKTYPbl KOHAECHCHPOBAHHBIX (pa3. OOmmii 0630p METOAOB IKCIEPUMEHTAILHOTO U
TEOPETUYECKOI0 U3YUEHHSI CTPOCHUS MOJIEKYJ U CTPOEHUS BEIIECTB.

OCHOBBI KJIaCCUYECKOM TEOPUH XUMHUYECKOro CTpOoeHHs. OCHOBHBIE MOJOKEHHS KIACCUYECKOH
TEOPUU XMMHMUYECKOTO CTpOEHHUsS. MOJEKyIsSpHbIE MOJEIM Pa3IMYHOIO YPOBHS B COBPEMEHHOM TEOPUH
xumuueckoro crpoenus. CrpykrypHas ¢opMmyna u rpad MOJNEKydbl. BenuuuHbl, omnpeaensionme
reOMETPUUECKYIO KOH(UTYPAIMIO MOJICKYJIBL: MEXbSIACPHBIC PACCTOSHUS, BaJICHTHBIE YIJIbI, IBYTPaHHbIC U
TOpCUOHHBIE YIIibl. BHyTpenHee Bpamenue. Konpopmauu Mosaexyi.

BonnoBoe ypaBHenue IllpenuHrepa — OCHOBHOH MOCTyJaT KBaHTOBOM MeXaHUKU. OCHOBHBIE
MOHATHUS U IPUHIUIIBI KBAHTOBON XMMUH.

Pesynbratsl pemenus ypaBHenus Llpenunrepa mis atoma Bojoposa. [IpeodpazoBanre KOOpAUHAT U
pazaeneHue nepeMeHHbix. AHanu3 O-, ®- U paguaibHOro ypaBHeHU. KBaHTOBBIE COCTOAHMS AJIEKTPOHA B
atoMe Bopopoaa. CriuH anexTpoHa. DkcnepumeHT Lltepna u I'epnaxa.

BonHoBbIe (hyHKIME 3JIEKTPOHA B aTOME BOAOPOAa. AHAIN3 paauaibHON U YIJIOBOM COCTABIISIOIINX
COOCTBEHHBIX (PYHKILIUH 3JEKTPOHOB B aTOME BOJIOPO/Ia IS PA3IMUHBIX 3HaAYCHUN n. DYHKIIUHN paiiabHOTO
Y YTJIOBOTO PACHpeNesIEHNs] BEPOSITHOCTH 3JIEKTPOHOB JUISl Pa3IU4HbIX COCTOSIHUN. KOHTYpHBIE U MOJSpHBIE
JIMarpaMMbl  3JIEKTPOHHBIX IUIOTHOCTEW JJIs BOAOPOAONONOOHBIX opbOuTtaneidl. CUMMETpHs aTOMHBIX
opOuTaiei.

Mexanuyeckas MoJeab MOJIEKYJIbl. [loTeHIMansl mapHbIX B3aMMOAEUCTBUI. MeTo MOJIEKYISIpHOU
MEXAaHUKH [IPU aHAIU3€ CTPOCHUS MOJIEKYII.

1.2. Meton Xaptpu-®oxka. Boanossie pynkiuu no Xaprpu-®oxy. [TpubGnmkeHHbIH METO peleHHs
ypaBHeHusa lllpeaunrepa M TOYHOCTH 3TOro mHpuUOMMKEeHUsA. PaccMoTpeHHe [BHXKEHUS DJIEKTpPOHA B
OIIpEAECIEHHOM MOJEIBbHOM ITOTEHIHAJIE.

1.3. MHOro31€eKTpOHHBIE aTOMbI U INEPUOJMYECKAs] CUCTEMa XMMHUYECKUX 3JIeMeHTOB. [loHATHE O
MeTo/ie camocoriacoBaHHoro noiisi. Bonnossie ¢ynkuun Creiitepa. IlpaBuna Crneiitepa. Pacuer sneprun
3JIEKTPOHOB M SHEPTMHU MOHU3AI[MU aTOMOB C ITIOMOIIBIO METOAA KOHCTAaHT 3KPAHUPOBAHMSL.

Paszoen 2. Dnexmponnoe cmpoenue amomos u Ilepuoouueckui 3aKom.

2.1. Ipuanun Ilaymu kak ¢yHIaMEHTAIbHBIA TPUHIUI KBAaHTOBOM MexaHuku. ClencTBHs W3
npuHiuna Ilaymnn.

2.2. TlpaBuna Xynna. Ilopsmox 3amomHeHust opOutanei. [lonarue mynbrurieTHocTH. [loHsTHE
BBIPO’KJIEHHOT'O COCTOSIHUS.

2.3. CuMBoOJIMKa TEpPMOB aTOMOB. ATOMHBIE CIEKTPhl W CHMBOJIBI TEpPMOB. Pa3zperieHHbie
sHepreruueckue coctosiHus no Pacceny-Caynpepcy (l-s-«cBsizb»). IloHsiTHE O j-j-«cBsi3u». BekropHas
MOJIETb aTOMa. DJEKTPOHHbIE KOH(GUTYpaLlUd aTOMOB U 0003HAUYEHHUS UX TEPMOB B OCHOBHOM COCTOSTHUH.

DJNEKTpUUECKHUE U MarHUTHbIE CBOMCTBA. I10CTOSIHHBIE BHEIIHUE IEKTPUYECKOE U MArHUTHOE IOJIS.
JIunonbHBIA MOMEHT U MOJSPU3YEMOCTh MOJIEKYJ, MAarHUTHBII MOMEHT M MarHMTHash BOCHPUUMYHMBOCTH
moutekyn. Dddextsr [lTapka u 3eemana. MaruutHo-pe3oHancubie (D[P u IMP) meToasr uccnenoBanus



CTpoeHHUsI MOJeKyd. ONTHUECKHE CIEKTPHl MOJIEKYN. BeposTHOCTH MepexoJoB W MpaBuia oTOOpa MpH
nepexojax MeXAy pa3IMYHbIMU KBAaHTOBBIMU COCTOSHMSAMHU MOJEKyNl. CBs3b CHEKTPOB MOJEKYJI C HX
cTtpoeHreM. OnpeneneHre CTpYKTYPHBIX XapaKTEPUCTUK MOJIEKYJI U3 CIIEKTPOCKOIINYECKUX JTAHHBIX.

Paszoen 3. Hcnonvsosanue memooa monekynsipuvix opoumarnei u meopuu CUMMempuu 01 ONUCAHUSA
xumuueckou ceazu. Cmpoenue KOHOEHCUPOBAHHBIX (a3.

3.1. Tlomstne o mpPUOMMKEHHBIX crocobax pemenus ypaBHenus Illpenmarepa — Meroze
BO3MYIICHUH M BapUallMOHHOM MeToje. BekoBble ypaBHeHHs. Teopusi MOJIGKYISpPHBIX oOpOuTaneil.
Cummerpus, nepekpbiBaHue opOuTaneil U KOHTYpHbIE JUarpamMmbl 3JIEKTPOHHOM IIOTHOCTH JUISl ABYX- U
MHOT'0 aTOMHBIX MoJieKyJ. Teopema Bupuana. CpaBHenue metonoB MO u BC.

Meton MO B Bapuante Xrokkens. Tornonoruueckue mMarpullbl XIOKKENsl BEKOBOIO OIPEIEIUTENS.
Pacuer »¢dexkTuBHBIX 3apsAA0B, MOPSAKOB CBS3€ M HMHAEKCAa CBOOOAHONW BAJIGHTHOCTH AaTOMOB C
JIEJI0KaIN30BaHHON TT-CBsI3b10. [1opsAI0K CBSA3M U MEKaTOMHOE PACCTOSTHUE.

CoOOTHOLIIEHHE MEXKIY JJIEKTPOHHOW IJIOTHOCTBIO, MOPSJAKOM CBSI3M M €€ »Hepruu. llonstue o
pacimupeHHoM MeTojie X1okkens. Vcnonb3oBanne MeToga XIOKKeNsl B CUCTEMAX C FeTEpOaTOMaMHU.

[loTeHunanbHble TOBEPXHOCTH BJEKTPOHHBIX COCTOSHUN MoJekyl. Mx olmas cTpykTtypa u
pasnuuHble TUIBL. PaBHOBecHBIe KOH(pUTYpanuu Mosiekyll. CTpykTypHas u3omepus. ONTHUECKUE N30MEPHI.
Konebanust monekyn. CpenHeKkBagpaTHUHbIE CMEIICHUsS] aTOMOB (aMIUTUTYAbl KoyieOaHuii). HopmanbHbIC
KoeOaHusi, YacTOThl HOPMAJIbHBIX KOJEOAHWH W YaCTOThI OCHOBHBIX KOJIEOATENBHBIX TEPEXOIO0B.
Konebanust ¢ Gonpmioit amrmummtynoi. Bpamenue mosekyn Kak 1enoro. PazaudHbie THIIBI MOJICKYJISPHBIX
BOJTYKOB. DJICKTPOHHOE CTPOEHUE MOJIEKYN. MoJeKyssipHble opOuTanu. MHTeppeTalus CTpOSHUS MOJIEKYIT
Ha OCHOBE OpOUTATBHBIX MOJEIEH.

3.2. OcHOBHBIE AJIEMEHTHI U onepaiuu cumMmerpun. ['pynmel cummerpun. Knaccugukarus Monekyin
10 TOYEYHBIM IPYIIIaM CUMMETPHH.

OOmue cBOHCTBA CHMMETPHHM BOJHOBBIX (DYHKIMNA M TOTEHIMAIBHBIX TOBEPXHOCTEH MOJIEKYII.
Knaccudukanus KBaHTOBBIX COCTOSHUN MOJIEKYN MO cuMMeTpuud. CUMMETpHsSI aTOMHBIX U MOJIEKYJISPHBIX
opOuTanei.

Bnusinue cuMMeTpun paBHOBECHOM KOH(UTYpallMy siAep Ha CBOWCTBA MOJIEKYN U X JUHAMUYECKOE
MOBE/ICHNE (JIUIOJIbHBII MOMEHT M MOMEHTHl MHEpIMH, (opMa HOPMAIbHBIX KOJeOaHUM, BBIPOXKICHUE
COCTOSIHUH, COXpaHEHHE OpPOUTANIbHONW CHMMETPUM TpPU XUMHUYECKMX peakuusx u T.m.). OpOutanbHbie
KOPPEJISALIMOHHBIE THarpaMMBl.

3.3. IlpuBoguMble W HENPUBOAMMBIE MPEACTABICHUS TOUYECUHBIX TPYNI CUMMETPUU. MaTpuiibl
npeoOpa3oBaHus U MPECTaBICHHUE TPYIIBI CHMMETpUn. HempuBouMbIe IPEeICTaBICHHS K UX 0003HAYCHUS
no MannukeHy. OCHOBHBIE CBOMCTBA HEMPUBOAMMBIX MPEACTABICHHM. Ta0IHIbl XapaKTEPOB TPYIIIL.

3.4. OnucaHue XMMHYECKOM CBSA3M B KOMIUIEKCHBIX COEAMHEHUSAX C HCIOJIb30BAHUEM TEOPHU
KPUCTAJUIMYECKOTr0 MOJIs1 ¥ TEOPUH IO JINTAH/OB.

Teopusi KpUCTAUIMYECKOTO MOJsI. 3aBUCHUMOCTh JHEPIHH paclleIUieHus Jdurangamu d-opOuraneit
KOMILJIEKCOOOpa3oBareist OT Pa3IUYHBIX (PAaKTOpPOB. DHEprus CTAOMIM3alUK KPUCTAITMYECKUM I0JEM
JUTAaHJOB B TOJSAX pa3HOM cummerTpuu. KoBaleHTHBIE CBsS3M B KOMIUIEKcax. HedemokceTndeckuit psim
muradaoB. D¢ ekt SAna-Temrepa u ero BIMsSHNAE HA CBONCTBAa KOMIUIEKCHBIX COCTMHCHHIA.

[IpuMeHeHHEe TEOPUU CHMMETPUH Ui OOBSICHEHHUS XHUMHUYECKOH CBSI3M B  KOMIUICKCHBIX
coenuHeHusX. Teopust mosst TuranioB. MoekynsipHble opOUTalu B KOMIUIEKCHBIX HOHaX. OOpa3oBaHue T-
CBS3U B KOMILIEKCHBIX HOHAX.

Monekyibl OpOCTBIX M KOOPJAMHALMOHHBIX HEOPraHMYecKuX coeauHeHuid. [lomusnepHsie
KOMIUIEKCHBIE ~ coenuHeHus.  Xenarbl. CTpoeHMe  opraHudeckux  coenumHeHui.  Ilommanapassl.
DneMeHToopraHndyeckue coennuenus. Metamtonensl. CoeqHEHUsT BKIIIOUEHUs (KiaTpathl). PoTakcaHbl u
kareHaHbl. Oysepensl. [loaumeps! 1 OHOMIOTUMEPHI.

3.5. Ctpoenue koHAeHCHpoOBaHHBIX (a3. CTpyKTypHas KiaccupuKaius KOHJACHCHUPOBAHHBIX (a3.
Wneanbuble kpuctamisl. KpucTamisl ¢ HENOJHOM yNOPSAOYEHHOCTHIO. JloMeHHBIE CTPYKTYyphl. JKuakue
KpucTaiiel U Apyrue me3zodassl. AMopdusie Beuiecta. Kuakoctu. OcOOEHHOCTH CTPOCHHUS MOJMMEPHbIX
¢bas.

Crpoenue kuakocTeil W amop(dHBIX BemecTB. MrHOBEHHas U KoJie0aTeIbHO-YCpEeIHCHHAS
CTPYKTYpa >KUJKOCTU. ACCOLIMATHI M KJIACTEPHI B KUAKOCTAX. COBPEMEHHbBIE METO/IbI ONTUCAHUS CTPYKTYPBI
x)uakocted. Diykryanuu U KoppensinuonHbie GyHkiuu. Crnemmuduka amopdpHoro cocrosius. CTpyKTypa



IPOCTBIX XHUAKOcTed. PacTBopbl HeanekTponutoB. CTpyKTypa BOJbl M BOJHBIX pacTBOpoB. CTpykTypa
KHUJIKHX JIEKTPOJUTOB. MuIennooOpa3oBaHue U CTPOCHNUE MULIEIL.

Crpoenne me3zodas. Onpenenenue me3odas. MeToasl u3ydeHUs UX CTpYKTypel. [lnactuueckue
KpucTaibl. JKujakue KpUcTalibl (HEMAaTHKH, CMEKTHKH, XOJECTepHKH M 1p.). Kuakokpucramimdeckoe
COCTOSIHUE B OMOJIOTHYECKUX CUCTEMAX.

Crpoenne kpuctamioB. Kpucramimdeckas pemieTka M KpUCTaUIMUECKas CTpPYKTypa. PeaibHbie
KpUcTaibl. Tunbl 1eeKToB B peambHbIX KpucTamiax. CumMerpus kpuctauioB. Kpucramiorpaduueckue
TOYEYHBIC TPYIIBl CUMMETPUHU, THUIIBI PEHICTOK, MOHATHE O INPOCTPAHCTBEHHBIX TIPYINIAX CHMMETPUHU
KPUCTAJIJIOB. ATOMHBIE, HOHHBIE, MOJIEKYJIIPHBIE U IPYIMe TUIBI KPUCTAIUIOB. Llernodeunsle, CIOUCTBIE U
KapKacHble CTPYKTyphl. /luHamuka kpucramimdecko pemeTkd. @oHOHHBIN cnekTp. CTpoeHue TBEpHAbIX
PacTBOPOB. YIIOPSAIOUYEHHBIE TBEPABIC PACTBOPHI.

[ToBepXHOCTh KOHAECHCHUPOBAHHBIX (a3. OCOOCHHOCTH CTPOCHHS IOBEPXHOCTH KPHUCTAJUIOB H
xuakocted. CTpykTypa TIpaHUIBl pas3fena KOHJIECHCHUPOBAHHBIX (a3. Mouekynsl M KiacTepbl Ha
noBepxHocTH. CTPYKTypa aicOPOLIMOHHBIX CIIOEB.

4 O0beM yueOHOI JUCUHMIIJIMHBI

Buibt yae6Hoi paboTs! B 3auerHbix | B akamewm. B acrp.
€IMHULIAX qacax dacax
OO0mast Tpy10eMKOCTh JHCHHILIMHBI 110 Y4¢0HOMY ILIAHY 2 72 54
KonTakTHasi padoTa — ayIMTOPHbIE 3aHATHA: 1,33 48 36
Jlextuu (JIek) 0,44 16 12
ITpakTnueckue 3anstus (I113) 0,89 32 24
CamocrositesbHas padora (CP): 0,67 24 18
KonrtakTHas camoctosTenbHas pabora 0.67 0,2 0,15
Buasl caMocTosTeIbHOM pabOTHI ’ 23,8 17,85
Bun konrpoJs: 3a4yer

5.3 IucuunanHbl 4acTu, GopMHUPyeMoil YHACTHUKAMHU 00pa30BaTeJIbHbBIX OTHOIEHUH (M CHUNINHbBI
10 BBIOOPY)

AHHOTauA padoyell MPOrpaMMbl JUCHHIJIMHBI
«AHpopManiuoOHHbIE TEXHOJIOTHUH B HAYYHO eI TeJIbHOCTI)

1 Heap AUCUMIUVIMHBI — TOATOTOBKA CTYAEHTOB B 00JIACTH HWH(OPMAIMOHHOTO COTPOBOKICHHUS
HAaYYHOH JeSITeTbHOCTH, TIPHBHUTHE HABBIKOB CAMOCTOSITEIILHOTO MOUCKA XMMUYECKONH HH(POPMAIHH B Pa3INIHBIX
VCTOYHHKAX.

2 B pe3yabTaTe u3yuyeHHus JUCUMILIMHbI 00y4AKOIIMIACS 10 MPOrpaMMe ClelUAJTUTeTA T0JIKeH:

Obaadoams CNeAYIOUMMI KOMITIETCHITUSAMU U WHANKaTopamu ux poctwkeHus: [1K-2-u.1; TIK-2-1.2.;
[1K-4.1; T1IK-4.2.

3namo:
- OCHOBHBIE COCTaBISIOIIME HWH(GOPMAIIMOHHOTO OOECIEeYeHHs IMPOIecca COMPOBOXKICHHUS HAy4YHOU
NEeSTeNIbHOCTH, MMOHSITHS U TEPMUHBI;
- OCHOBHBIE OTE€UECTBEHHBIC U 3apYOEKHbIC HCTOUHUKHU MPOoPHIbHON HH(pOpMaIny;
- O0IIIMe MPUHITUIIBI TTOTYYeHUs, 00pabOTKH M aHaJIW3a HAydYHOH MH(GOpMAIIIH,

Ymemy:
- BBIIETATh KOHKPETHblE HMH(GOPMAIMOHHBIE TEXHOJOTHH, HEOOXOoAMMble [UIsi HH(OPMALKUOHHOIO
o0ecrieyeHns Pa3InYHbIX HAYYHBIX TOTPEOHOCTEIH;
- HaxoAWTh NMPOPUIHLHYI0 HHGOPMAIMIO B Pa3IMYHBIX OTCUECTBEHHBIX M 3apYOCKHBIX MH(POPMAIIMOHHBIX
MacCHBaXx;
- 00pabaTbIBaTh U aHAJIM3UPOBATH JIAHHBIE C I1EJIbIO BBISBIICHUS pejeBaHTHON MH(pOpMalu,

Braoems:
- 3HaHWSIMU O COBPEMEHHBIX ABTOMATHU3MPOBAHHBIX MH(POPMAIIMOHHO-TTOMCKOBBIX cucTemax (AUIIC), ux
BO3MOXHOCTSIX, CIIOCO0axX B3aUMOJCHCTBUS C HUMU;



- TPAaKTUYECKMMHU  HaBbIKAMH  WH(OPMAIIMOHHOTO  IMOHMCKAa  C  TOMOMIIBIO  TEXHOJOTHM
TEJIEeKOMMYHUKAIMOHHOTO J0CTyna U MHTepHeT-TeXHOIOTUH;

- OCHOBHBIMH TIOJIXO/IaMH JJIsl aHAJIM3a TOJTY4EHHON TaHHBIX C IeNbI0 HH(POPMAIIMOHHOTO YIOBJIETBOPEHUS
Pa3IUYHBIX HAYYHBIX TOTPEOHOCTEI.

3 KpaTrkoe coaep:kanmne IUCHUNIHHBI

Pazoen 1. Beeoenue. Ocro6uble NOHAMUSL U MEPMUHDL.

Paccesnue u crapenue wuHpopmauuu. Crnenuduka HHPOPMAIUM TO XUMHM M XUMHYECKOU
texHojoruu. IlepBuunas wu  BropuuHas uHpopmauus. @DopMmbl  CBepThbIBaHUS  HHGOpPMAIUU.
bubnuorpadpuueckoe omnucanme. Ilpumepbr Oubmuorpaduyueckoro omwcaHUsT Pa3IUYHBIX  BHJIOB
nepBorctounukoB. ['OCT 7.1 — 2003 «bubnuorpaduyeckas 3anuch. bubmmorpaduyeckoe omnucanue».
[TpuHLIMIIBI HAYYHOTO peepupOBaHUS U COCTABICHUS HAYYHOTrO 0030pa.

Paszoen 2. TI'ocyoapcmeennas cucmema HAyuHO-mexHUyeckou ungopmayuu. Hugpopmayuonnvle
usoanus u baselr dannuvix.

I'ocynapctBenHass cucremMa Hay4yHo-TexHMueckod uHpopmauuu (I'CHTU). OcHOBHBIE Oprassl
I'CHTU. Pacnpenenenue motokoB HaydHoW wuHpopmamuu cpenu opranoB ['CHTU. Xapakrepuctuka u
Ha3HAuYEHHE OCHOBHBIX BUAOB W3AaHWW. M3maHMs OTEUECTBEHHBIX M 3apyOeXHBIX HH(OPMAIIMOHHBIX
opranoB. OCHOBHbIE CIIPABOYHbIE U3TAHMUSL.

Pasoen 3. Ilouck ungpopmayuu ¢ nomowpio peghepamuHbix HcypHaio8.

Hctopusi mosiBiaeHus: pedepaTUBHBIX >KypHAJIOB M HCIONb30BaHHE HMX JUISI MOMCKA XMMHYECKOM
uHpopmanuu. Pedeparusubie xypuansl Chemisches Zentralblat (I'epmanust), Chemical Abstracts (CLLA),
Xumus (Poccust). CpaBHuTenpHas xapaktepuctuka CA u PXKX.

3.1. PedepaTuBHBIi KypHAT «XUMUI».

OcHoBHBIE 371eMeHTHI pedeparuBHO nHPopManuu. CTpykTypa pedepaTUBHOTO XypHaIa «XUMUS,
pyOpuKkarusi, cuctemMa ykazateneid. Pa3nuuHbie anropuTMmbl mowcka ¢ ucnoib3oBanueM PXKX. IIpumepst
MOMCKAa XUMHUYECKON HH(POPMAIMK C HUCMOJb30BaHWEeM ABTOpcKoro, IIpenmernoro, ®opMynbHOTO |
[TareHTHOrO yKa3aTeyeu.

3.2. Pedepatunblii xypHan «Chemical Abstractsy.

Cayx06a Chemical Abstracts Service (CAS). Crpykrypa pedeparuBHoro >xypHana «Chemical
Abstracts». Cucrema pyOpukanuu. Cucrema TpPeTHUYHOW HH(POPMAIMM — YKa3aTeld. PazIuyHbIe BUIBI
noucka ¢ ucnonb3oBanueM CA. Ilpumepbl moncka XMMHUYECKOM MHPOpPMALUU ¢ HCIONb30BaHHEM Author
Index, Subject Index, Chemical Substance Index, Formula Index, Patent Index.

Paszoen 4. Omeuecmeennvie u 3apydexchvie UCMOUYHUKU UHDOPMAYUU NO XUMUU U CMENCHBIM
obracmsm.

O030p cymiecTBYOMUX HHYOPMANMOHHBIX HCTOYHHKOB B OOJACTH XUMHYECKOW WHGOpMAIUU H
CMEXHBIX HayK.

[leyaTHple W  9JNEKTPOHHBIE HCTOYHMKH HMH(opmanuu. Pacmmpenue HHQOPMAIMOHHOTO
IPOCTPAHCTBA 3a CUET CO3JAHMs AIEKTPOHHBIX BEPCHM KYPHAJIOB U OTKPBITOrO JOCTYHA K 3JIEKTPOHHBIM
NEePUOTUYECKUM H CIIPABOYHBIM M3JaHUSIM. OTpaHndYeHus: CBOOOJHOTO M aBTOPU30BAHHOTO JIOCTYTIA.

NHdopManinoHHble MOpPTaNBl M CANTBI AJICKTPOHHBIX M3JAHUN: CAWT DJIEKTPOHHBIX JKYpHAJIOB
AmepukaHCKOro xuMudeckoro oomiectBa, moprain Informaworld umsmarensctBa TAYLOR&FRANCIS,
undopmarmonueiii moptan SCIENCE DIRECT wusnatensctBa ELSEVIER, mnopramel u3marenbcT
SPRINGER, WILLEY&SONS, caiftel npyrux wusgarensctB. OOmme 0coOeHHOCTH NpeACTaBICHHUS
uHpopmannu. Kpatkas xapakTepucTuka pecypcos.

OTKpBbITHIE TOMCKOBBIE CUCTEMBI pedepaTtuBHOM nHpopMmanuu (Scirus, PubMed u np.).

Pazoen 5. Ilouck ungopmayuu ¢ B/] AUIIC.

Nudpopmannonnsie cuctembl (MC). Tlomstue MUC. Crpykrypa u kinaccudpukamus HC.
ABTOMaTH3UPOBAHHbIE HH(POPMAIIMOHHO-TIOUCKOBBIE CHUCTEMBL. JlMalloroBble TMOWCKOBBIE CHCTEMBI —
OCHOBHBIC (DYHKIIMM M BO3MOKHOCTH, CIIOCOOBI ocTyrna. OcoOeHHOCTH 00pabOTKHU M MOMCKAa XUMHYECKOH
nH(popMaluy B AUAOTOBBIX cucTeMax. [IoMCKOBbIE CUCTEMBI MO XMMHH B MOJUTEMAaTHYECKUX CIIyXO0ax.
Crieninanu3upoBaHHbIE TOMCKOBBIE CUCTEMBI.

HNudopmaninoHHble TEXHOJIOTUU U HHPOPMAIIMOHHBIE peCcypChl. DTambl pa3BUTHS HH(OPMALMOHHBIX
TexHonoruil. Buael wHpOpManmoHHBIX TexHONOrui. CoBpeMeHHble WH(OPMAIMOHHBIE TEXHOJIOTHH.
OCHOBHBIE  KOMIIOHEHTHl  TEJIIEKOMMYHHUKAllMOHHOTO goctyma Kk pecypcam AUIIC. Anroputm
WH(POPMAIIMOHHOTO TIOMCKAa B pPEXUME TelenocTyna. BpiOOp JeKCHUECKHMX €IUHHI, HCIOJIb30BaHUE



JOTMYECKUX M TO3UWIHOHHBIX oreparopoB. MHdopManmoHHO-TOMCKOBBIA sA3bIK. Jlormka M cTpaTerus
MIOUCKA.

bazel nannbix. banku manHHbBIX. CTpyKTypa, (QyHKUIMU, Ha3HadeHHWe. Tumnbl 0a3 JaHHBIX U OAHKOB
JTAHHBIX.

5.1. AUTIC Bcepoccuiickoro MHCTUTYTa HAy4HOU 1 TexHUUeckoi nHpopmanuu (BUHUTN).

OcHoBHBIE TTPOAYKTHI U yciuyrH, npenoctaBisiemble BUHUTH B obnactu Haykn u TexXHHKH. ba3bl
nannsix BUHWUTU. Ilpenmernoe conepkanue u HanoiHeHue. Ctpykrypa nokymeHTtoB B bJI BUHUTU.
NudopmanmonHo-mouckoBsid s3bIK. [lonckoBas crtparerus. OcobenHoctn mowcka uHbopmaruu B bJ]
BUHUTU. Amnanu3 pe3ynbTaTOB MOUCKA II0 PEIEBAHTHOCTU. [Ipumepsl oOCyIlecTBIEHUS TOMCKa
UH(OPMALIMH TI0 Pa3IMYHBIM BHIaM MOMCKOBBIX 3arpocoB B b/ BUHUTH.

5.2. AUIIC STN International.

HNudopmannonno-nouckosas cucrema STN-International. Oco6ernoctu AUIIC STN-International.
ba3zbl nannbix. CpaBHutenbHbIi aHanu3 ¢ bl BUHUTH. Opranuzanusa 1 BO3MOXXHOCTH MOMCKa. Pa3uyuHbie
BubI iorcka (STN-easy, STN Express, STN on the Web u ap.).

NudopmannonHo-nmouckoBeiid s3bIk mpu pabore B STN-easy. IlomckoBasi crtparerus. AHanu3
pe3yabTaToB MoucKa. [IpuMepsl OCyIIecTBICHUS MOUCKAa MH(GOPMALMU 10 PA3IUYHBIM BUAAaM IOMCKOBBIX
3anpocoB B b/] STN-International.

Pasoen 6. Ilouck ungpopmayuu 6 21eKMpPOHHBIX HCYPHALAX.

6.1. Undopmarmonnsie mpoaykThl uznarenbctBa Elsevier Ha miatdopme Science Direct.

Hctopuss u Kparkas XapakTepUCTHKa HAy4YHBIX JOKYMEHTOB wu3natenbcTBa  Elsevier.
Nudopmarnmonnsrii moptan Science Direct — mopTtam goctyma K 3JeKTpOHHBIM wu3aaHusM Elsevier.
OcHOBHbIE HaIIpaBJICHUS Pa3BUTHS MOPTAA.

OcHOBHOE W KOHTEKCTHOE€ MEHIO moprtaja Science Direct, perucrpanus Ha TopTaje, OCHOBHBIE
(IpocMOTp KypHAJIOB MO HA3BaHMUSAM U NPEIMETY, ObICTPBIA M PACHIMPEHHBIN MOUCK) U JAONOJHUTEIbHbIC
(HacTpoOMKH, CO3/laHUE OIOBEIICHUH O TOSBJICHHWU CTaTe Mo Teme, U3 KOHKPETHOrO0 HAauMEHOBAHUS
ypHaja, ONOBEUICHNUE O IIUTUPOBAHUH CTAThU) YCIYTH; BO3MOKHOCTH IIPU CBOOOJIHOM JIOCTYIIE€ M JIOCTYIIE
10 MOJITHCKE.

Wutepdeiic cTpaHUIbl KOHKPETHOTO U3JaHUs (HauMEHOBaHUS >KypHaia). HMHpopmannoHHbIE
BO3MOXKHOCTH CTPaHMIIbI (JOCTYMHOCTD JKypHaJla AJisi MoJb30BaTesns, nHbopMalus o0 U3JaHUH, IEPEeXo]l K
Article in Press).

[TouckoBpeiii mHTEpdeiic. BeICTphIii TOMCK (CBOOOIHBIM OCTYI) W PACIIMPEHHBIN TOUCK (IO
HOJIKCKE), YTOYHEHUE pe3yabTaToB noucka. [lornckoBblif 1361k opTaia Science Direct.

[IpocMOTp pe3ynbTaToB IMOMCKA, BHUIBI BhIBOJA PE3YJIbTaTOB Moucka. OcoOEHHOCTH MPOCMOTpa
HOJHBIX TEKCTOB cTareil B html- u pdf-popmarax. JlonmonuurensHpie GyHKINN.

Pazoen 7. Dnexmponnvie uzoanus AmMepuxancko2o xumuueckoeo oouecmaa.

OOmiast xapakTepUCTHUKA DJIEKTPOHHBIX H3JaHUM AMEPHUKAHCKOTO XHWMHYECKOro OOIIecTBa
(TemaTuka, MHACKCHI IIMUTHUPOBaHUS, perpocnektuBa). OcHOBHOW mHTepdelic moprana http://pubs.acs.org.
WNudopmannonnsie BO3MOXKHOCTH caifita. OcHOoBHOe MeHI0. BecromorarensHoe 60koBoe MeHio. IIpocmotp
OT/IEJIbHBIX HAMMEHOBAHUM AJIEKTPOHHBIX U3JaHUM.

[TouckoBble BO3MOXHOCTH. BBICTpBI M pacHIMPEHHbI MOMCK, MOUCK KOHKPETHOW MyOIUKAIUH.
[Tonsatue DOI. IlouckoBbelii s3bIK caiiTa, OCOOCHHOCTH TOWCKa MO yMoyrdaHuioo. [IpocMoTp pesynbTaToB
noucka. OrpaHudeHusi cBOOOJHOrO AOCTyNa M JOCTyna 1o noanucke. OCoOOEHHOCTH MPOCMOTPa IMOJIHBIX
TekcToB crared B html- u pdf-dpopmarax. JlomoaHUTENBHBIE BO3MOXKHOCTH (COXpAaHEHHE PE3YJIHTAaTOB
MOUCKa U JIp.).

Pazoen 8. Ungopmayuonnvie pecypcor cemu Internet

['mobGanpHBIe KOMIBIOTEPHBIE CETH. BO3MOKHOCTH KOMITBIOTEPHBIX CETel B meperade M OOMeEHe
napopmanueir. ['mobanmpHas cets Internet. HWcropuss co3manmst u  pa3Butus. OCHOBHBIE YCIIYTH
KOMIIBIOTEPHBIX CeTeH: AJIeKTpOoHHas mouta u TenekoHdepenuuu, Telnet, FTP, WWW. Hasnauenue,
MIPUHLHUIIBI JEHCTBUA, CTPYKTYpa, BO3MOKHOCTHU. Vcrionb30BaHne MOUCKOBBIX cUCTeM Internet mis mowmcka
uH(pOpMaIHH.

[Tone3nbie pecypchl XUMUYECKON HH(OpPMAIH, TOCTYITHBIC Yepe3 ceTh Internet.

8.1. IlouckoBas cucrema Scirus.



Crenuanu3upoBaHHasi TIOMCKOBas cucTema Internet, coxaepkamass Hay4dHylo HH(OpMAIHIO,
COOpaHHYIO W3 pa3IUYHBIX PECYpCOB CeTU. AHaINW3 JOKYMEHTOB, HAWJCHHBIX B pe3ylibTaTe IOMCKA.
Bo3M0XXHOCTH UX UCIIOJIb30BAHUS.

Pazoen 9. Hcmounuxku namenmuoii ungpopmayuu

[TaTenTHast MOKyMeHTalus Kak WH(DOpManmMOHHBIA MaccuB. OCHOBHBIC TIOHSITHS U OINPEACTICHUS B
obmactn mareHTtoBeneHus. OOBeKTHl M300peTeHHil. IlareHTHOE 3akoHomarenbcTBO P (I'paxmaHckumii
konekc P®, uacte uerBepras. ['maBa VII «IlpaBa Ha OOBEKTHl HMHTEIIEKTYaIbHOH COOCTBEHHOCTH H
CpeIcTBa MHANBUAYATH3aIuN»). MexayHapoanas nateHTHas kinaccudukarnus (MITK).

[TarentHpiii mouck. OcobenHocTn moucka. OTEUEeCTBEHHBIE M 3apyOe)KHBIE aBTOMATU3UPOBAHHBIC
WH(OPMAIIMOHHO-TIOUCKOBBIE  CHUCTEMBl IMaTeHTHOW wH(opMaruu. XapakTepuCTHKa, OpraHHU3aIlvs,
BO3MO>KHOCTH TTOUCKA.

9.1. B/l ®enepanbHOro HHCTUTYTA MPOMBINUIeHHON cobcTBeHHOCTH (DUIIC).

OcuoBubie ¢pynkuun OUIIC, npoayktsl u ycayru. bJl marentron napopmanuun OUIIC. Cocrar u
BO3MOXKHOCTH JocTymna. CtpykTypa nateHTHOro jnokyMeHTa B BJI. CocraBiieHne pa3jiuyHbIX BapHaHTOB
MOMCKOBBIX 3ampocoB. [Ipumepbl mpoBeneHHs TOMCKa B pedepaTHBHON U TMONMHOTEKCTOBOW B/l
«300peTeHus». AHaIU3 pe3yabTaTOB IMHUCKA.

9.2. B/ Awmepukanckoro mareHtHoro BeaomcTtBa United States Patent and Trademark Office
(USPTO).

CocraB bJ[ USPTO. BosmoxnHoctu pgoctyna. CTpyKTypa NaTEHTHOro JokyMeHTa B b/l
CocraBiieHHe pa3IUYHBIX BapUAHTOB TOMCKOBBIX 3ampocoB. llpumepbl mnpoBeneHus TMOUCKA B
nostHoTekcToBOU B «M300peTenus». AHaIN3 pe3yabTaTOB MOKMCKA.

9.3. b1 ESPACENET.

Komnekuuss mnarentHsix bJ[ ESPACENET. Bo3moxsHoctu poctyma. CTpyKTypa MaT€HTHOTO
nokymenta B BJI. CocraBieHue pa3iIWyHBIX BapHaHTOB MOUCKOBBIX 3ampocoB. [Ipumepsl mpoBeneHHs
noucka B bJI ESPACENET. Ananu3 pe3yinbTaToB MOKCKA.

Paznen 10. BoamokHOCTH CO31aHMST COOCTBEHHBIX MH(POPMAIIMOHHBIX MPODUICH.

Hcnonp3oBaHue MpoOIeMHO-OPUEHTUPOBAHHBIX HH(OPMALIMOHHBIX MAacCCHBOB, OTOOpPaHHBIX U3
Pa3TUYHBIX WH()OPMAIIMOHHBIX HCTOYHUKOB ISl CO3JJaHUSI COOCTBEHHBIX MPOQIIICH.

4 O0beM yueOHOI JUCUMIIJIMHBI

Bt yae6Hoi paboTsl B 3adyerHpix | B akagem. B acrp.
€IMHUIaX Jacax Hacax
OO0masi TpyA0eMKOCTh JMCHHUILIMHBI 110 y4e0HOMY ILIAHY 2 72 54
KoHTakTHas padoTa — ayIMTOPHbIE 3aHATHA: 1,33 48 36
Jlexuun (Jlek) 0,44 16 12
[Tpaktuyeckue 3ansatus (I13) 0,89 32 24
CamocrositesbHas padora (CP): 0,67 24 18
KoHnrakTHas camocrositensHas pabora 0.67 0,2 0,15
Bubl camocTosiTenbHON paboThI ’ 23,8 17,85
Bua konTposs: 3ayerT

AHHOTaNuA padoyell MPOrpaMMbl JUCHHIJIMHBI
«3amMTa MHTEJIEKTYAJIbHOI COOCTBEHHOCTH
1 Heab Q(MCHUIIMHBI — 03HAKOMJICHHE CTYACHTOB C KOHIIENITYaJIbHBIMH OCHOBAMH H300pETATEeIHCKOM
JESITEIILHOCTH KaK COBPEMEHHOW KOMIUIEKCHON HayKu 00 00BEKTaxX WHTEIUICKTyadbHOW COOCTBEHHOCTH. JlaTh
CTY/IGHTaM HpEACTaBJICHUE O MPABOBOH 3alIUTE Pe3yIbTaTOB MHTEIUICKTYAIbHOW 1E€ATEIIEHOCTH, B OCOOEHHOCTH
NPUMEHHUTENBHO K 00BEKTaM NMAaTeHTHOTO MpaBa B 00JIACTH XMMUH, XUMUYIECKON TEXHOJIIOTUN U CMEKHBIX HayK, O
NPOBEICHIH MATEHTHBIX UCCIICIOBAHUH.
2 B pe3yabTaTe n3y4eHHs JMCUUILIHHBI 00Y4AIOUIUICS M0 MPOorpaMMe CeUAJINTeTa 10/KeH:
Obnadams CIeayOIMMMU KOMIIETEHIIUAMHA U UHANKaTopamu ux moctxkeHus: [1K-2-u.1; [IK-2-1.2.;
[1K-4.1; TIK-4.2.




3namu:
- TMIOHATHE WHTEJUICKTYaJIbHOW COOCTBEHHOCTH, 0OBEKTHI MHTEIUIEKTYaTbHONH COOCTBEHHOCTH U CTIOCOOBI MX
3aIIUThI, 00BEKTHI MPOMBIIIIIEHHOW COOCTBEHHOCTH B 00JIACTH XUMUHU M XUMUYECKON TEXHOJIOTHH;
- 00BEKTHI TPABOBOM OXPaHbI, KPUTEPUHU U300PETATEIHCTBA,
- BO3MOXKHOCTH HCIOJIb30BaHUS aBTOMATH3UPOBAHHBIX WH(POPMAIMOHHO-TIOMCKOBBIX CHCTEM ITaTEHTHOM
JIOKYMEHTAIUH;
- CcoAepKaHHMe ITamoB TMpoliecca WH()OPMANMOHHBIX M MATCHTHBIX HUCCIEIOBAHUN, UX MECTO W POJb B
yIpaBIeHUN B MHHOBALIMOHHOM J1€ATEIbHOCTHIO;
- HOpMaTHBHbIE JOKYMEHTbHI M MpaBuja B 4aCTU HOPMATHBHO-TIPABOBOIO OOeCleueHUs] MaTEeHTOBAaHUS U
oopMIIeHHUS PE3yIbTATOB HHBIX HH()OPMAIIMOHHBIX HCCIEIOBAHUNL;

Ymemn:
- OpPUEHTHUPOBATHCS B COBPEMEHHOM HWH(OPMAIMOHHOM IIOTOKE, paboTaTh C MCTOYHUKAMHU IMMATEHTHOM
uH(pOpMallMK, MPUMEHSATH IOJYYEHHbIE 3HAHMS U1 PELICHUS NPUKIAJHBIX 3a7a4 MpodhecCHOHATLHON
JESITEIIbHOCTH;
- MPOBOJUTH MATEHTHBIN U HH(OPMALIMOHHBIN TIOUCK;
- BBISBJISITH M300peTEHNE WM MHOW OOBEKT MATEHTHOTO IpaBa B Pe3y/bTaTax MPOBOJUMBIX UM HayUHBIX
UCCJIEIOBAaHUM B 00JIACTH XMMHH, XMUMHUYECKOM TEXHOJIOTMH M CMEXKHBIX HAyK, IMOATOTOBUTH 3asBKY Ha
u3o0pereHue;
- oopMIIATh 3asBKHU Ha NaTeHT PD u pe3ynabTaThl HHBIX HHPOPMAIIMOHHO-aHATUTHUECKUX HCCIEI0OBAHUM.

Braoems:
- UHCTpYMEHTaMH MH(GOPMAIIMOHHOIO MMaTEHTHOTO MOWCKA M MPOBECHUS MATeHTHBIX MCCIEA0OBAHUN, B TOM
guclie o 0a3aM JaHHBIX POCCUUCKUX U 3apyOEKHBIX TATCHTHHIX BEJIOMCTB;
- HaBBIKAMH OIIEHKH IMAaTEeHTOCIIOCOOHOCTH 0OBbEKTOB MATEHTHOTO MpaBa, B 0COOCHHOCTH U300pETEHUH;
- MOATOTOBKY 3asBOK HA H300pETCHHUS.

3 Kpartkoe cogep:xanue JUCUMILIHHBI

Pasoen 1. Beeoenue. Xapakxmepucmuka 00beKmoe unmenneKmyaibHou coocmeeHHoCmu

1.1 TlonaTtne WHTEIEKTyadbHON COOCTBEHHOCTH. [Ipeamer, cucTtemMa W MCTOYHHUKH IMATEHTHOTO
mpasa.

1.2 Metonuueckne cpeicTBa 3amuThl. [IpaBoBOE peryampoBaHHE OTHOIICHHH B cdepe HAyKu U
TeXHUKU B PD.

1.3 [loHsATHE U KPUTEPUH OXPAHOCTIOCOOHOCTH OOBEKTOB MHTEIUICKTYaTbHON COOCTBEHHOCTH.

1.4 TlaTenTHOE 3aKOHOATENHCTBO PD.

1.5 Tlopsanok BbIA@YM OXPAHHBIX JOKYMEHTOB. —

1.6 Conepxanue 1 00beM MpaB, OCHOBAHHBIX HA OXPAHHOM JIOKYMEHTE (IIaTeHTE).

Pazoen 2. Mescoynapoonoe compyonuuecmao 6 0oaacmu 0Xpanvl NPOMbIULEHHOU COOCMBEHHOCMIU.

2.1 OcHOBHBIE MEXTYHapOHBIE corameHus B o0imactu oxpansl OIIC

2.2 PernonanbHbie cornamieHus B ooactu oxpanbl OIIC. EBpasuiickas KOHBEHITHS.

Pasoen 3. Kommepueckas peanusayus 06veKmos UHMen1eKmyaibHou coOCMEeHHOCU.

3.1. VYcnoBusi KOMMEpUECKOW peanu3aluu OOBEKTOB HWHTEIUICKTyaJIbHOW COOCTBEHHOCTH,
JTUICH3UPOBAHUE

3.2 Tumnbl TULIEH3UOHHBIX JOTOBOPOB

Pa3zoen 4. I[lamenmuvie ucciedosanus.

4.1 ITarenTHbiit ouck. [lenu, HanpaBIeHus, CIIOCOOBI MPOBEICHUS.

4.2 Tlouck mareHToB B 0a3zax naHHbXx @enepanbHoro Mucruryra [Ipomsinuennoit CoOCTBEHHOCTH

4.3 Tlouck maTeHTOB B 0a3ax NaHHBIX amMepuKaHckoro mateHTHOro BemomctBa (United State Patent
and Trademark Office)

4.4 Tlouck mareHTOB B 0a3ax JaHHBIX EBPOMEHCKOrO IMATEHTHOTO BeAoMCTBAa. Kosutekius
ESPACENET.

4.5. Tlopsimok mpoBeaeHUs TaTeHTHO-UH(OPMAITHOHHBIX UCCIICIOBAHUM.

4.6. [Topsimok u cTpykTypa oopmileHHUs 3asBKH Ha U300pETEHUE U MOJIE3HYIO0 MOAeb. TpeboBaHus,
MOMCK aHAJIOTOB, BHIOOP MPOTOTUNIA U JIP.

4.7. OdopmiieHre oT4eTa O MATEHTHBIX MCCIEIOBAHUSX: TPEOOBAHUS, CTPYKTYypa B COOTBETCTBUU C
'OCT P 15.011-96.

4 O0bem yueOHOH THCHHUILINHBI



Bt yaebHoii paboTs! B 3aueTHbIX | B akamem. B acrp.
€IUHUIaX Jacax qacax
O01mas TPyA0eMKOCTh IMCHHUILIHHBI 110 Y4e0HOMY ILUIaHY 2 72 54
KoHTakTHasi padoTa — ayIuTOPHbIE 3aHSITHS: 1,33 48 36
Jlexmm (Jlek) 0,44 16 12
[TpakTnueckue 3ansatus (I113) 0,89 32 24
CamocrosTeabHas padora (CP): 0,67 24 18
KoHnrakTHas camocrositensHas pabota 0,2 0,15
0,67
Buipl caMocTosITeNbHOM PaboOThI 23,8 17,85
Bua konTposs: 3ayerT

AHHOTaUA padoyeil MPOrpaMMbl JUCHUIJIMHBI
«IIpoMbllILIEHHASI OpPraHUYecKasi XUMUsD)

1 Heap aucuMniMHbl — GopMHUpPOBaHHE Y OOYYAIOMIMXCS CHCTEMATH3UPOBAHHBIX 3HAHUNA O METO/ax
CHHTE3a, XHMHU ¥ TEXHOJIOTUH TIOJYUYCHHS MHOTOTOHHAKHBIX OPraHMYECKHX MPOIYKTOB, IIHPOKO
UCTIOJIB3YIOIIUXCS B IPOMBIIIJICHHOCTH M HApOJIHOM XO35HCTBE.

2 B pe3yabTaTe n3y4eHHs JMCUUILIHHBI 00YYAIOUIUICS N0 MPOorpaMMe CeUuAJINTeTa J0JKeH:

Obnadams CIETYIONTUMA KOMITIETCHIIMAMU U HHANKaTopamu ux goctwkenus: [1K-1-n.1; [TK-1-1.2.

3namo:
- OCHOBHBIE MEXaHU3MBbI PEAKLIUA OPTaHUYECKOU XUMUH;
- OCHOBHBIE CIIOCOOBI HE(TE-, Ta30-, YIIIeepepadOTKH B MOJIYIPOIYKTHI OPraHMYECKOTO CHHTE3A;
- CIIOCOOBI MOJIYYECHHUS KITFOUEBBIX OPTAaHMYECKUX COSAMHECHHA SISl MHOTOTOHHa)KHOTO CUHTE3a;
- IPUMEHEHNE OCHOBHBIX MPOJIYKTOB U UX MPOU3BOIHBIX B HAPOJHOM XO3SIICTBE;
- CmocoObl KOHCTPYUPOBAHMSI TEXHOJOTMUECKHUX CXEM I CTaHJAPTHBIX TIPOIECCOB TMPOM3BOACTBA
IPOJYKTOB OPraHUYECKON XUMHUU;
Ymemy:
- aHATM3UPOBAThH PA3INYHBIC METOMABI MOTYYCHHS MPOTYKTOB OCHOBHOTO OPTaHUYECKOTO CHHTE3a, BHIOPATh
Haubosee TEXHOJOTHUYECKH IPUMEHUMYIO CXeMY MOJIy4YeHUs BEIIeCTBa,
- MPOYECTh TEXHOJIIOTUYECKYIO CXEMY XUMUYECKOTO MTPOU30/ICTBA;
- 110 CX€ME COCTaBUTh OMHMCAHNE TEXHOJIOTMUYECKOT0 MpoIiecca;
- OMPENIETUTH CITIOCOOBI OUMCTKH BBIICTISIEMOTO BEIIECTRA.
Braoemy:
- HaBBIKAMHU COCTABIICHUS TEXHOJIOTMUYECKUX CXEM XUMUYECKUX MTPOU3BOJICTB M BBIOOpA 000Dy IOBAHUS;
- OCHOBHBIMHU METOJJaMH OPraHUYECKOTO CUHTE3a;
- OCHOBHBIMH METOJaMHU aHaiw3a /s MOATBEP)KIEHUS COOTBETCTBUS KPUTEPUSM KadyecTBa MPOIYKTOB
OpPraHMYECKOT0 CHHTE3a.

3 KpaTrkoe coaep:kanue IUCHUNIHHBI

Paszoen 1. Beeoenue. Hcxoonvie npodykmeoi.

Kpatkas uictopusi pa3BUTHSI IPOMBIILIEHHOCTH OPTraHUYECKOTO0 CHHTE3a, 3HAYCHHE JJIsi HAPOHOTO
xo3sicTBa. [IpoayKThl MPOMBIIUIEHHOCTH OPTaHUYECKOT0 CUHTE3a KaK UCXOJIHBIE BEIECTBA AJIs MOJTYYCHHUS
MOHOMEPOB, OMOJIOTUYECKU AKTUBHBIX BEIIECTB, MOBEPXHOCTHO-aKTHBHBIX BEIIECTB, IMJIACTH()HUKATOPOB,
TOIIMBA, UX XapaKTepucTHKa. OCHOBHbIE HCTOUHUKH ChIPbS, UX XapaKTePUCTHKA.

Pasoen 2. Ilpoyeccovl okucnenus u 2uopuposanus.

Ponp mporeccoB OKucCI€HHMST B MPOMBIIIJICHHOCTH OpraHudeckoro cuHte3a. CoBpeMeHHbIE
NPEJCTaBICHUST O MEXaHW3MaX peaklUuid OKHUCICHHUS OpraHWYeCKHX coeauHeHuu. [IpoMbIuieHHBIC
okucnuteny. OKHUCIEHUE pa3IUYHbIX KJIACCOB OpraHmdeckux coenuHeHuil. JKuakodasznele u razodasHbie
MPOIECChl  OKUCICHHS  yIJIEBOJOPOJOB, CHOUPTOB,  anbAeTHA0B. OKHUCITUTENBHBI  aMMOHOJIHU3.
Knaccudukanus, celeKTUBHOCTb, MEXaHU3M peakUud THIPUPOBAHUS Ha TE€TEPOTCHHBIX KaTalu3aTopax.
lMunpupoBanue GpeHona, aHUINMHA, OKCUAA YTIEpOoaa.

Pazoen 3. I'uoponus, euopamayus, smepuguxayus, aiKuIuposarue.




[IpuMmeHeHne peakuuii THAPONIU3a, THApATAlUH, dTepuUKaK B MPOMBIIUICHHOCTH. [ uaponus
TaJIOTeHIIPOU3BOIHBIX, HUTPHUIIOB, CIOXKHBIX 3(upoB. [Ipoueccsl ruaparanuu >THIEHOKCUAA, OJE(PUHOB,
anetmiieHa. drepuduxanus. [Ipoueccs ankuapoBaHus napadGuHOB U APOMATUYECKUX YTIIEBOJIOPOIOB.

Pazoen 4. Peakyuu eanocenuposanusi.

Hcnonbs3oBanue peakiuil rajJoreHUpOBaHUS U TAJOTCHIPOU3BOAHBIX B OPraHUYECKOM CHHTE3E.
Knaccudukanus peakuuii rajnoreHupoBaHusi. Peakunu pagukaibHOTO 3aMECTUTENBLHOTO TaIoreHUPOBAHUS
QIKAaHOB U QJIKCHOB. 3aMEIICHNE THAPOKCUIBHON TPYIIBI HA TAJOTeH B CIUPTaX M KapOOHOBBIX KHUCIOTaX.
3aMeCTUTENBHOE TaJOTeHUPOBAHWE KapOOHWIBHBIX COCAMHEHWH. XJIOPUPOBAHWE CHHUJIBHOW KHCIOTHI.
["anoreHupoBaHue apoMaTUYECKUX COCTUHEHHUI B AP0 W OOKOBYIO IeNb. AJMTUBHOE TaJOr€HUPOBAHHE
QJIKEHOB U aleTWIeHa. [ maporajioreHupoBaHUE AJIKEHOB U alleTwiieHa. Peakuuu XJIOprupUHUPOBAHUS
aIKeHOB. AJJWTHUBHOE XJopHpoBaHue OeH3oma. OcobGeHHOcTH (TOPOPraHUYECKUX COEAMHEHUH, HX
cBoiictBa, mnpumeHeHue. CrocoObl BBeleHUs aromMa ¢Topa B OPraHUYECKHE  COCIUHCHHS.
XnopdTopyraeposl.

4 O0beM yueOHOH THCHHUILINHBI

Bubt yueGHoii paGotsr B 3auernbix | B akamem. B acrp.
€IUHULIAX qacax qacax
OO01asi TPyA0eMKOCTh IMCUHMILIHHBI 110 Y4eOHOMY ILIAHY 3 108 81
KonrakTHasi pa6oTa — ayIuTOPHbIE 3aHSITHUSI: 1,78 64 48
Jlexmm (JIek) 0,44 16 12
[TpakTnueckue 3anstus (I113) 0,45 16 12
Jlabopartopusie 3ansTus (J1ab) 0,89 32 24
CamocrositesbHas padora (CP): 1,22 44 33
KonTakTHas camocrositenbHas paboTa 122 0,4 0,3
Bunel camocTosiTenbHON paboThI ’ 43,6 32,7
Bun konrpoJs: 3a4eT C OLICHKOM

AHHOTaNUs padoyeil NPOrpaMmMbl JUCUUILIIMHBI
«OCHOBBI OMOTEXHOJIOTHI»

1 eab AUCHUILUIMHBI — JaTh CTYJIEHTY LIEJIOCTHBIE MPEICTABICHUS O COBPEMEHHOM COCTOSIHUU U
NEPCHEeKTHBAX Pa3BUTHSA OHMOTEXHOJIOTUM KaK HalpaBlICHUS HAyYHOW M MPAKTHYECKOU IesTEeIbHOCTH
YeJloBeKa, OCHOBAHHOM Ha HCIIOJIb30BAHUU OMOTEXHOJIOTMYECKUX OOBEKTOB (KJIETOK MHKPOOPTaHH3MOB,
pacTeHuil, >KMBOTHBIX W T.I.) WIM MOJIEKYN (HYKJIECHMHOBBIX KHCJIOT, O€IKOB-()EpMEHTOB, YIJIEBOOB,
JUMNHUIOB U Tp.) ISl UCTIONB30BaHUS B MPOMBIIIEHHOM MPOU3BOJICTBE, 3[paBOOXPAHEHHHU; MIPEICTABICHHE
00 OCHOBHBIX 3aKOHOMEPHOCTSIX PAa3BHTHSI >KUBOM HPUPOJBI, OMOJOTHMYECKOrO Pa3sHOOOpazus >KHUBOTO,
CTPOCHHUH KJIETKH, KaK AJIEMEHTapHON €eIMHUIbI KUBOTO, 00 OCOOEHHOCTSIX MUKPOOPTaHW3MOB, KOTOPBIE
SBJISIIOTCSL OJIHUMHU U3 OCHOBHBIX OOBEKTOB OMOTEXHOJIOTHH, O Pa3sHOOOpa3HM MPOLECCOB METa0OIU3Ma U
OMOCHHTETHYECKUX MPOIIECCOB, 3aKOHOMEPHOCTAX POCTa U CIIOCO0axX KyJIbTUBHUPOBAHUS MUKPOOPTaHU3MOB

2 B pe3yabTaTe H3y4eHUs: AMCHUILINHBI 00YUYAIOLIUIACS N0 MPOrpaMMe CreNMAJIUTeTa J0JKeH:

Obnadams CIETYIONTUMA KOMIIETCHIIMAMU U HHANKaTopamu ux goctwkenus: [1K-1-n.1; [TK-1-1.2.

3namo
- OCHOBHBIE PA3IM4Ms )KUBBIX U HEKUBBIX CUCTEM;
- CYIIHOCTh TPOIIECCOB, MPOTEKAIOIIMX B OpPraHM3ME U 3aKOHOMEPHOCTH B3aMMOJEUCTBUSA OpraHu3Ma c
OKpY>Karollel Cpeiou;
- 0COOEGHHOCTH CTPOEHUS KJIETOK MPO- U SYKAPUOTUUYECKUX OPTraHU3MOB;
- 3aKOHOMEPHOCTH POCTa U CIIOCOOBI KYJIIbTUBHPOBAHUS MUKPOOPTaHU3MOB;
- oco0eHHOCTH MeTaboIM3Ma MUKPOOPTaHM3MOB M TUIIbI OMOJIOTUYECKOTO OKUCIICHUS;
- OCHOBBI T€HETUKHU, U3BMEHUYUBOCTb U OCHOBBI CEJIEKIIUU MUKPOOPTraHU3MOB;
- IPUHIUIHAIIBHYIO CXeMY OMOTEXHOJIOTUYECKOTO MPOU3BOJICTBA;
- OCHOBBI TEOPUH IMMYHUTETA, IOHATHE 00 aHTUTENaX, MEXaHNU3MaX UX 00pa30BaHNUS;
- OCHOBBI YH3UMOJIOTUH, METOBI UMMOOMIN3AUN (EPMEHTOB U KJIETOK, MPUHIIUIIBI IMMYHHOT'O aHAJIN3a;
- BOKHEHIIME IIPOU3BOACTBA IIPOMBIIUICHHONW, MEIULIMHCKOM, CEIbCKOXO3AMCTBEHHOM, 3KOJIOIMYECKOU



OMOTEXHOJIOTUH, OMOHAHOTEXHOJIOTHH.

Ymems:
- OTIPEAETSATh BOZMOXKHBIE TyTH OMOCHHTE3a KIFOUYEBBIX MHTEPMEANATOB U LIEJIEBBIX MPOIYKTOB ISl BEIOOpa
ONTUMAJIBHBIX YCIOBUM OMOTEXHOJIOTHYECKOIO MPOLIecca;
- QHAIM3UPOBATH POJb BHYTPUKIETOUYHBIX KOMIIOHEHTOB, OWOMOIMMEPOB U BBIABIATH B3aUMOCBS3b
OMOXMMHYECKHX MPOIIECCOB B KIIETKE;
- OCYIIECTBIISITh OTACTbHBIC (DEPMEHTATUBHBIC PEAKIINH, U3Y9aTh KHHETUKY IIPOTEKAIOIIETO IPEBPAIICHHUS;
- aHaJIM3UPOBAThH OTJAEbHBIC YTH META00IM3Ma U UX B3aUMOCBSI3b, PETYIISLUIO;
- IPOBOJUTH 00PAOOTKY Pe3yabTaTOB U3MEPEHUN C UCIIOIb30BAHUEM MTAKETOB MIPUKIATHBIX POTPamMMm;
- OCYIIECTBIISITh KYJIbTUBUPOBAHHE MUKPOOPTaHM3MOB B a’pOOHBIX M aHA’POOHBIX YCIOBHSIX B
nabopaTopuu;
- BBIACNATH TPOAYKTHI METa0OJIM3Ma W3 KyJIbTYypPaIbHOW JKHUIKOCTH W KJIETOK MIPOAYIEHTa METOJaMu
9KCTPaKIUH, OCAXK/IEHUS, HOHHOTO OOMEHa U YIbTPaKOHIIEHTPUPOBAHUS;
- OCYIIECTBJISITH KOHTPOJb COJCpPXKAHUS IIEIEBOTO KOMIIOHEHTa B MOJXYIPOAYKTAaX, MOJIy4aeMbIX Ha
OTJIEbHBIX TEXHOJOTUYECKHUX CTa/IUAX;
- HWCIONIb30BaTh CTaHAAPTHl M JPYrHe HOPMATUBHBIC JIOKYMEHTBHI TPHU OIICHKE, KOHTPOJE KadecTBa U
cepTu(dUKaIK ChIPbs U TPOAYKIIHH;
- OIPENENSITh MAPAMETPhI CHIPbS U MTPOYKIINH MPHU UX CEPTUDUKAIIIH.

Braoemy:
- METO/IaMH TIJIAHUPOBAHUS, IPOBEICHUS U 00PaOOTKH IKCIIEPUMEHTOB;
- MpaBWJIaMH 0€301MacHON pabOoThl B OMOXUMHUYECKON JabopaTopuu;
- OCHOBaMH MHUKPOOHOJIOTHYECKON TEXHUKH,
- METOoJaMH TpPOBEICHHS CTaHIAPTHBIX HCHBITAHUI MO OMpENeNIeHUI0 TMoKa3aTesneld (PU3NKO-XUMUYECKHX
CBOWCTB CHIPbS U IPOIYKIIHH,
- METOJJaMH TEXHUYECKOI0 KOHTPOJII MO COONIOACHUIO TEXHOJOTMYECKON IUCHUIUIMHBI B YCJIOBHSIX
JIeHCTBYIOIIEro OMOTEXHOIOTUYECKOTO IIPOU3BOICTBA.

3 Kpartkoe cogep:xanue JUCUMIIIHHBI

Beeoenue.

CoBpeMEHHOE COCTOSHUE U MEePCIEeKTHBBI pa3BUTUA OuotexHojoruu. llpenmer, nenu u 3amauu
OMOTEXHOJOTHH. XapaKTePUCTUKA DPA3IUYHBIX BHJIOB OMOTEXHOJOTMYECKON MPOIYKIIMU U €€ OCHOBHBIC
MOTpeOUTENH.

Pa3zoen 1. Muxpobuonozus, kak ocHoga OuomexHoI02uu.

1.1. OcHOBHBIE OOBEKTHI OHOTEXHOJIOTHH. MUKpoopraHu3Mbl (OakTepuu, TpHUOBI, BOJAOPOCIH,
MpOCTeiIre), BUPYCHI, KIETKA U TKAaHU PACTCHHUN M KUBOTHBIX. CanpoduThl, CHMOMOHTHI, KOMMEHCAIIHI,
apasuThl.

1.2. Tunsl mUTaHUS MUKPOOPraHU3MOB. ABTOTpodus, rerepoTpodus, GoToTpodus, xeMoTpodus.
[ToctymuieHne mMUTATENbHBIX BELIECTB B MUKPOOHYIO KIIETKY: IMAaCCHUBHBIN MEPEHOC, aKTUBHBIA TPaHCHOPT,
(arounTo3, MUHOLUTO3.

Bnusinue ¢dakTopoB okpykawolield cpelabl Ha KU3HEAESTeNbHOCTh MUKPOOPTIaHHW3MOB: BIIAXKHOCTH,
KOHIIEHTPAIIUU PACTBOPEHHBIX coJieid, peakuuu cpeasl (pH), Temmnepatypsl. OTHOLIEHHE MUKPOOPTaHU3MOB
K KHCIIOPO/Y, COJIHEYHOU paJiiallii U aHTPOIIOT€HHBIM 3arpsi3HEHHUSM.

1.3. OcHoBHBIE TTyTH OOMEHa BEUIECTB W MOJY4YCHHs dHEepruu (Meradonu3m). OOMEH BEHIECTB Kak
COBOKYITHOCTb peakiii karabonuzma u aHabonusma. CrocoObl MOTyYEeHUS] MUKPOOPTaHU3MaMH IHEPIHH.
buonornueckoe okwucnenue. OCOOCHHOCTH  ANEKTPOH-TPAHCHIOPTHBIX  CHUCTEM  PA3IUYHBIX  TPYIII
MHUKPOOPTaHU3MOB.  Ad’poOHOE  JbIXaHWE, aHa’poOHOe  JpixaHue, Opokenwe. DoTtoTpodHBIC
MHUKpoopranu3Mel. Oco6eHHOCTH OaKTepHaIbHOTO (POTOCHHTE3A.

1.4. Poct W KyJIbTHUBUPOBAaHHE MHMKPOOPraHM3MOB. Buapl M cOCTaB MNHUTATEIbHBIX CPE/,
UCTIONB3YEMBIX JUIsI KYJIBTHBHUPOBAHUS MHKPOOPTaHM3MOB. HakomwTenbHbIE UM YHUCTBIE KYJIBTYPHI
MUKpPOOpPraHu3MoB. MeTonsl KyabTuBUpoBaHMs. Ilepuonnyeckoe KynbTuBHpoBaHue. KpuBas pocTa.
HenpepbiBHOE KyTbTHBHPOBAHUE.

Pazoen 2. Huoceneprnvie ocnosvl buomexnonozuu.

2.1. llpuHuunuanbHas  TEXHOJOTHMYECKass cXeMa OHMOTEXHOJOTHYECKOTO  IPOU3BOICTBA.
AmnmnaparypHoe o¢opMJI€HHE MPOLECCOB BBIPAIIMBAHUS MHUKPOOPTaHW3MOB. (OCHOBHbBIE MPHUHIIMIIBI



OCYIIECTBIICHUSI KYJIBTUBHPOBAHUS B a’pOOHBIX W aHAIPOOHBIX YCIOBUsX. [[OBEpXHOCTHOE W TIyOMHHOE
KYJIbTUBHpPOBaHHUE. ACENTUKAa OMOTEXHOJIOTMUYECKUX MPOIIECCOB.

2.2. TeXHOJIOTUYECKHE OCHOBHI MOy4eHUs MeTabonmuToB. MHkeHepHas sH3uMoInorus. [Ipumenenue
UMMOOUIIM30BaHHBIX (EPMEHTOB U KIETOK. buoTexHojormyeckue mpOU3BOACTBA. THIIOBBIE CXEMBI
MPOMBINUICHHBIX ~ TPOIECCOB  MOJTYYEHHUS  BAKHEHIIMX  MPOIYKTOB  OHOTEXHOJOTHH: OHOMACCHI
MUKpPOOPTraHMU3MOB, Oelka W AaMHUHOKHUCIOT, OPraHHUYeCKUX KHCIOT, (EpMEHTOB, aHTHOMOTHKOB,
OaKTepHaIbHBIX MIPETapaToB, MPOLYKTOB OpOKEHUSI.

2.3. TpebGoBaHusi, MpeapsABIsEMble K KauyeCTBY TOTOBOTO MpoJayKTa. bmomacca MpOMBIIIICHHBIX
MUKPOOPTaHU3MOB KaK ChIPbE€ ISl MOTYYEHUS ITUPOKON TaMMbl MPOIYKTOB PA3IUYHOIO Ha3HAYCHHUS.

2.4. XapakTepuCcTHKa MPOOJIEM OXpaHbl M BOCCTAHOBIICHUS OKPYXAIOIMICH CPEAbl C TOYKU 3PEHHS
UCIIOJIb30BaHUsl OMOJIOTUYECKUX METOJIOB. APpOOHBIE MPOLIECChl OYHUCTKU BO3/AyXa HBOJBL. AHa3poOHBIE
MPOIECCHI IEpepabOTKU OPraHNYECKUX OTXOJI0B, XapaKTEPUCTHKA U IPUMEHEHHE Onorasa.

Pazoen 3. Ocnosnuvie nanpasnenust cospemerHol OUOMEXHON0SUU.

3.1. Menununckas OuotexHonorus. OmnpeneneHue MeTUIUHCKOW OuoTexHonorun. OCHOBHBIC
3aJaui, KOTOpbIe pellaeT MeIUIUHCKas OuorexHojorus. OTinyue MEAMIMHCKUX OHMOTEXHOJOTHH OT
MeIUIMHCKUX TexHonoruid. [Torstue o 6uooonekte. Knaccudukanus 61000bEKTOB.

3.2. Tlonarue 006 mMmyHosiorumu. CuCTeMa MMMYHHOTOo Tomeocrtasza. [loHsthe o0 aHTHUTeHaX M
antutenax. Ctpykrypa anturen. Knaccudukarus anturen. ECTeCTBEHHBIH W HCKYCCTBEHHBI HMMYHUTET.
[TonsiTie 06 UMMYHOIOTMYECKHUX PEAKIIHSIX.

3.3. BBeneHnue B COBpeMEHHYIO MMMYyHOOMOTexHoNOTHi0. Knerounas umxkeHepus. ['mOpumomnas
TEXHOJIOTHSl TOJY4YeHHs] MOHOKJIOHAJbHBIX aHTUTEN. Mcmoip30BaHME MOHOKJIOHAJIBHBIX AHTUTEN JUIS
OUYUCTKU OMOJOTHYECKHX XUIKOCTEH. IMMYHOCEHCOPHI.

3.4. CoBpeMmeHHBIC TpUBHBOYHBIC Tipenaparbl. CoBpeMeHHas KiacCUpUKAIUs BaKIIMHHBIX
npenapatoB. MUKpOOHBIE KUBBIC BAKIIUHBL. TEXHOJOTHsS MMOTYYCHHS >KUBBIX BaKIMH. YOHUTHIC BAKIIUHBEIL.
TexHonoruss monydyeHUs: YOWUTHIX BakUMH. AHATOKCHHBL. TEXHOJOTHs TOJYy4YEHUS aHATOKCHHOB.
CbIBOPOTOYHBIE MpEnapaThl.

3.5. [Ipenapatbl Ha OCHOBE KUBBIX KYJIbTYP MUKPOOPTaHU3MOB. TEXHOIOTH MOJy4eHUs MpenapaToB
HOPMOQIIOPOB, MPOOUOTUKOB, MPEOMOTUKOB 1 CHHOMOTHKOB. TpeOoBaHMsI K IITaMMaM, UCTIOIb3YEMBIM ISt
OPUTOTOBJICHUSI TpEnaparoB Ha OCHOBE JKUBBIX KYJIbTYp MHKpoopranu3moB. Mcrosb3oBaHue
OMOTEXHOJOTHH JJIsi PEIICHUs JKOJOTHYecKuX MpoOieM. OUHUCTKAa CTOYHBIX BOJ M OTXOMSIIUX Ta30B.
[TepepaboTka TBepABIX OTXOAOB ¢ OOpa3oBaHueM Ouoraza. OuucTKa MPUPOAHBIX CPEl OT TEXHOTEHHBIX
3arpsI3HECHU M.

4 O0beM yueOHOI JUCUMIITIMHBI

Bujtbt yseGHOii paoTs! B 3auerHbix | B akamewm. B acrp.
€IMHULAX qacax dacax
OO01asi TPyA0eMKOCTh IMCUHMILIHHBI 110 Y4eOHOMY ILIAHY 3 108 81
KonrakTHasi pa6oTa — ayIuTOPHbIE 3aHSITHUSI: 1,78 64 48
Jlexmum (JIek) 0,44 16 12
[Tpaktuueckue 3anstus (I113) 0,45 16 12
Jlabopartopusie 3ansTus (J1ab) 0,89 32 24
CamocrositesbHas padora (CP): 1,22 44 33
KonTakTHas camocrositenbHas paboTa 122 0,4 0,3
Bunel camocTosiTenbHON paboThI ’ 43,6 32,7
Bun xoHTpoOJIA: 3a4eT ¢ OLEHKOH

AHHOTaUUs padoyeil NPOrpaMmMbl JUCUUIIIIMHBI
«XHMHUS IreTePOUMKINYECKUX COeIMHEHUI»

1 Heap AUCHUNIMHBI — GOPMHUPOBAHUE Y OOYHYAIOUIMXCS CUCTEMATH3MPOBAHHBIX 3HAHHNA O METOAAX
MOJIYYCHUA, XUMHUYCCKHX CBOUCTBAxX M MIPUMCHCHUUA COCI[I/IHCHI/Iﬁ reTCPOUUKIINYCCKOro psAaa, IMOBBIIICHUC
HpO(I)eCCI/IOHaJ'IBHBIX KOMHCTCHL{I/Iﬁ B O6J'13.CTI/I TOHKOI'0O OpPraHUMYCCKOIO CHHTE3a 6I/IOJ'IOFI/I'~ICCKI/I AKTHUBHBIX
BEIISCTB.



2 B pe3yabTaTe n3y4eHHs JMCUUILIHHBI 00YYAIOUIUICS N0 MPOorpaMMe CHelUAJINTeTa J0/KeH:
Obnadams CIeTYIONTUMA KOMIIETCHIIMAMU U HHANKaTopaMu ux noctwkenns: [1K-1.2; [TK-2.1.

3name:
- HOMEHKJIaTypy reTePOLMKINYECKUX COCIMHEHHUI;
- TPUHIUIBI W METOABl CHHTE3a TETEePOLMKINYECKUX COCIUHECHHM, COJEp)KAIUX pa3InYHBIC

(GyHKIIMOHATLHBIC TPYIIITHL;
- XUMHUYECKHE CBOMCTBA FETEPOIIUKINYECKUX COCTUHEHUH.

Ymemn:
- QHAIM3UPOBATH PA3JIMYHBIC METObI MOTYYCHHsS 33JaHHBIX TETEPOIMKINYECKUX CTPYKTYp U BBIOpATh U3
HUX HanOoJee mprueMIIeMble ISl CHHTE3a;
- 000CHOBaTh TMPUMEHEHHE TEX WJIM WHBIX PEAareHTOB, TMO3BOJSIONINX (YHKIIMOHATU3UPOBATH
reTEPOIUKINYECKUE CUCTEMBI, OTHOCSIIUECS K PA3JIMYHBIM KJIACCaM.

Bnaoemw:
-METOJaMU CUHTE3a MIATH- U MIECTUYICHHBIX TETEPOLMKINYECKUX COCIMHEHUM, COAEPKAINX aTOMBI a30Ta,
KHUCJIOPOJa UJIU CEPBI.

3 Kpartkoe cogep:xanue JUCUMIITHHBI

Beseoenue

XHUMUA TETEPOLMKINYECKUX COCTMHEHUN KaK OJMH U3 BAKHEUIIMX Pa3/iesioB OPraHMYE€CKON XUMUHU.
[Ipenmer u 3agauM COBPEMEHHOW XWMMHM TIE€TEPOLUUKIMYECKHX COEAUHEHHUU. POJIb reTepouuKIMYeCKUX
COCTMHCHUHN KaK CHHTCTHYECKHUX WU MPUPOJIHBIX OMOJIOTMYECKH aKTHBHBIX BEIIECTB. B3anMMOCBS3h XUMHH
reTepOLMKINYECKUX COCIUHEHUN ¢ METULIMHCKON XUMUEN U XUMHUEN TIECTULIUIOB.

Pazoen 1. Ilpunyunwvl knaccuguxayuu u coOopxu cemepoyuriudeckux cmpyKmyp

Homenknatypa reTeporuKkiIndeckux coeanHeHuid. OCHOBHBIC MPUHIUIBI COOPKH TETEPOIUKIIOB.
D yYHKIIMOHAJBHBIE TPYIIITbI, UCMOJIb3YEMBIE ISl TOJYYEHHS TETEPOLMKINYECKUX CUCTEM.

Pa3zoen 2. [lamuunennvle cemepoyukivl ¢ 0OHUM 2emepoamomom

Homenknarypa. IlpupoaHbsie W CHHTETHYECKHE OMOJIOTMYECKU-AKTUBHBIC COCAUHEHUS B POy
MATUWICHHBIX TETEPOIUKIOB C OXHUM TerepoaTomMoM. [lupponsl, ¢ypaHsl U THOMEHB U UX
KOHJICHCHPOBAHHBIC AaHAJIOTH: WHIOJBI, THaHA(TEeHbI W OeH3odypaHbl. MeTOAbl CHHTE3a M XUMHUUYECKHE
cBoiictBa. OcoOCHHOCTH (DYHKIMOHAIBHBIX 3aMelleHHbIX. CpaBHUTENbHAS pPEaKIHOHHAS CIOCOOHOCTH
Pa3HBIX MATUYJIECHHBIX TETEPOLMKINYECKUX CUCTEM C OJJHUM I'€TePOATOMOM.

Pa3zoen 3. [llecmuunennvie 2cemepoyurivl ¢ 00OHUM 2emepoamomom

[IpupomHble W CHHTETHYECKHE OMOJIOTHYECKU-AaKTUBHBIC COCAUHEHUS B PAAY MECTUUICHHBIX
TETEPOIHMKIOB C OJHUM reTepoaroMoM. [IMpHUIWHBI, XWHOIWHBI, W30XWHOJWH, MUPAHbl U OCH30MUPAHEI.
Metozapl cUHTE3a U XUMHUYECKHE CBOMCTBA, OCOOEHHOCTH (PYHKITMOHAIBHBIX 3aMelleHHbIX. CpaBHUTEIIbHAS
peaKIMOHHAs CIIOCOOHOCTh Pa3HBIX MIECTUUICHHBIX TeTEPOIUKINISCKIX CUCTEM C OJTHUM T'€TePOATOMOM.

Pazoen 4. Ilamuunennvle cemepoyukivl ¢ 08yms u boiee cemepoamomamu

Krnaccudukanus m HOMEHKIATypa MATHYICHHBIX T€TEPOLUKIIOB ¢ ABYMS M 0oJiee reTepoaroMamu.
[IpupogHble W CHUHTETHYECKHE OMOJIOTMYECKU-AaKTUBHBIE COCIWHEHHsT B Py aszojoB. [lupasorsi,
M30KCa30J1bl, UMUA30J1bl, THA30JIbl U UX KOHJICHCUPOBAHHbIE aHAJIOTH. ['€TepOLUKIIbI C TPEMS U YETBIPbMS
rerepoaroMaMyd. MeETOJbl CHHTE3a W XHMHYECKHE CBOWCTBA, OCOOCHHOCTISATUWICHHBIX IIECTUWICHHBIX
TeTePOIMKIMYECKUX CHCTEM C IByMs U O0Jiee TeTepoaTOMaMH.

Pazoen 5. lllecmuunennvie cemepoyurivl ¢ 08yMs 2emepoamomamu

[IpuponHble W CHHTETUYECKHE OHOJNIOTUYECKU-AKTUBHBIC COCIUHEHHS B pSIy JTUA3WHOB.
[upunasuHbl, TUPUMHUANHBI, TUPA3UHBI K UX KOHAECHCUPOBAHHBIE aHAJIOTH. METOIbl CHHTE3a M XUMUYECKHUE
cBOWicTBa. MeTONbl CHHTE3a M XWMHYECKHE CBOWMCTBA, OCOOCHHOCTH ()YHKIIMOHATBHBIX 3aMEIICHHBIX.
CpaBHHUTENIBbHAS PEAKIIMOHHAS CIIOCOOHOCTh PAa3HBIX MIECTUUYICHHBIX TETEPOIUKIMUYECKUX CHUCTEM C JIBYMS
reTepoaToMaMu.

4 O0beM yueOHOI JUCUHMIIJIMHBI

Byt vieOHoii haboTLI B 3auerHpIX | B akagewm. B acrp.

AR YR p €IUHULAaX Jacax Jacax
OO0masi Tpy10eMKOCTh JIMCIUIIJIUHBI 10 Y4eOHOMY ILIAHY 4 144 108
KonTakTHasi padoTa — ayIMTOPHbIE 3aHATHA: 2,22 80 60




Jlexmm (JIek) 0,89 32 24
[TpakTuueckue 3anstus (I113) 1,33 48 36
CamocrositesbHas padora (CP): 0,78 28 21
KonrtakTHas camocrosTenbHas pabora 0,78 28 21
JK3aMeH 1 36 27
KonrtakTHas paboTa — mpoMe)XKyTOUHAs aTTECTAIHS | 0,4 0,3
IToaroroBka K 3K3amMeHy 35,6 26,7
Bua konrpoJs: IK3aMeH

AHHOTaNUA padoyell MPOrpaMMbl JUCHHIJIMHBI
«XuMusi ¥ OHOJIOrMYeCKasi AKTHBHOCTD YJIEMEHTOOPraHUYECKHX COeTHHEHUH»

1 Heab auCHUNIMHBI — (OPMUPOBAHHE Yy CTYISHTOB CHCTEMATH3UPOBAHHBIX 3HAHUA U
MPAKTUYECKUX HABBIKOB, ITO3BOJIAIONIMX PEMIaTh TEOPETHUYCCKHWE M TPAKTUYECKHE 3a/laydl TOJTydeHUS
M3BECTHBIX W HOBBIX OPraHMYECKUX M 3JIEMEHTOOPTAaHMYECKUX COCAMHEHUMN /i1 NPUMEHEHUs UX B
Pa3IMYHBIX HAYYHO-TEXHUYECKUX 00JIacCTsIX.

2 B pe3yabTaTe n3y4eHHs JMCUUILIHHBI 00Y4AIOUIMICS M0 MPOorpaMMe CHeNUAJNTETA J0JKEeH:

Obnadams CIeyIONTUMA KOMITIETCHIIMAMU U MHANKaTopaMu ux goctwkenns: [1K-1.2; [TK-2.1.

3nams:
- CIIOCOOBI MOTYYCHHS] 1 XUMUYECKUE CBOMCTBA METAJUIOPTAaHMYECKUX COeTUHEHUH, PochopopraHuvIecKx
COEIMHEHUH M OPraHUYECKUX MPOU3BOIHBIX MBbILIbSKA, CEPBI U CEIICHA;
- OCHOBHBIC MEXaHU3Mbl HMHTUOMPOBAHUS >KU3HEHHO BAXKHBIX (EPMEHTOB 3SIEMEHTOOPTaHMYECKUMHU
COCTMHCHUSIMU U aHTUMETA0OJIUTHOTO JEHCTBUS MPOU3BOIHBIX KUCIOT (hocdopa.

Ymemns:
- HCTIOJIb30BaTh JIEMEHTOOPTraHNYECKHE COEMHEHUS B KAUECTBE PEareHTOB OPraHUYECKOTO CUHTE3A;
- OIIEHUBATh MOTEHIMAILHYIO OMACHOCTh Pa0OTHI C 3JIEMEHTOOPTaHWYECKUMU COCAMHCHUSMH, BBISBIIATH
Tokco(dopHbIe U papMakopOpHBIE TPYIIIIHI,
- MPOrHO3UPOBATH METO/Ibl CHHTE3a U CBOMCTBA COOTBETCTBYIOIINX COSAUHEHUN C T€TepOaTOMaAMH;
- Ha OCHOBAHUHU CTPOEHUS 3JIEKTPOHHON O0O0JIOUKH reTepoaToMa OLIEHUBATh PEaKLHOHHYIO CIIOCOOHOCTh U
CTaOUITBLHOCTH COOTBETCTBYIOIIUX OPTaHUUYECKUX MPOU3BOJIHBIX AJIEMEHTOB;
KJIaCCU(UIIUPOBATH JIEMEHTOOPraHUYECKIE COSTUHEHNS.

Braoems:
- HOMEHKJIaTypOH 3JIEMEHTOOPTaHUYECKUX COEIMHEHHUI;
- HaBBIKAMU OHMOPAIIMOHAIBHOTO TOAXOAa K KOHCTPYHPOBAHUIO HOBBIX OHOJOTHYECKH AKTUBHBIX
COEIMHEHUH, BKIIFOYAIOIINX FE€TEPOATOMBI;
- METOJIOJIOTHUEN BKJIIOUEHHUS HJIEMEHTOOPTaHMYECKHX COCIMHEHHM B CXEMbl TOJYYEHHS] COCAUHEHUU C
TpeOyeMbIMU CBOWCTBAMM.

3 KpaTrkoe coaep:kanue IUCHUNIHHBI

Beeoenue

3HaueHue JUCHUIUIMHBI «XUMHS W OWOJIOTMYECKass AaKTUBHOCTb  JJIEMEHTOPTaHHYECKUX
COEMHEHUI» NI MOATOTOBKHM CIEIHUAINCTOB B O0JAacTH CHHTE3a OHOJOTMYECKH AaKTHBHBIX BEIIECTB.
OO0mmue mpeacTaBlieH!s 0 XUMHYECKUX CBOWCTBAX SJIEMEHTOPTaHUYECKHX COSAMHEHH B COOTBETCTBUM C
MOJIOXKEHUEM aToma 3ieMeHTa B [lepuoandeckoit Tabnune [.1.MenaeneeBa u o cnoco0ax ux MOTyYEHUSI.

Pasoen 1. Memannopeanuueckue coeOurenus

1.1. Oprannveckre MPOU3BOJIHBIE METAJIOB MEPBOM Tpynmbl. CrOCcOOBI MOMYYEHUSS U XUMHUYCCKHE
CBOMCTBA JIUTUM-, HATPUN U KAIMHOPTraHUYECKUX coeauHenui. Peakius Bropua-®durrura.

1.2. Oprannyeckue MpOU3BOJHBIE METANIOB BTOPOW Tpynmbl. MarHUuMOpPraHUYeCKUe COEAUHEHHS.
Peaxuuu bap6re u ['puHbspa, peakmoHHAs CIIOCOOHOCTh OPraHMYECKUX TaJIOTEHHUJIOB, PACTBOPUTENIN U
YCJIOBUS TpOBelNeHUs peakuuil. Mcrnonb3oBaHWe MarHui- ©W JUTHUMOPraHUYECKUX COCIUHEHUW B
opranmueckoM cuHTe3e. [luHkopranwdeckue coenuHeHus. Peakmust Pedopmarckoro u  apyrue
IpEeBpalleHHs] C y4yacTHEeM IIMHKOpPraHMYecKHX coeluHeHui. Pryrbopranmdeckue coenuHeHus. CrocoObl



MOJYYEeHHUSI U TOKCUKOJIOTHYECKUE XapaKTEePUCTHKH, STHIMEPKYPXJI0pu] (TpaHo3aH). PTyTHble 3arps3HeHus
OKPYKaIOIEe Cpeabl.

1.3. Opranuyeckue NpPOU3BOAHBIE METAIJIOB TPEThEH TIpynnbl. bopopraHudyeckue COEIUHEHMS.
Cnoco0Osl monyueHuss 60paHOB, OOPUHOBBIX W OOPOHOBBIX KHUCIOT. BOpOHOBBIE KHUCIOTHI M MX 3(QUPHI B
opranudeckoMm cuHtese, peakiu Cy3yku. Papmakosiorndyeckas aKTUBHOCTh IPOHM3BOJHBIX OOPOHOBBIX
KHUCJIOT, HEUTPOHO3aXBaTHas TEpaIusl 3JI0KAYECTBEHHBIX OMyXO0Jeh. ATIOMUHUHOPTAHUYECKUE COCTUHEHUS.
Crioco6b! mostyyeHus U cBoiicTBa. Mcmonp30BaHue aIFOMUHUHOPTaHMUECKUX COCAMHEHUN B OPraHUYEeCKOM
CUHTE3€, KaTallu3 MOoJIMMEpPU3aluu oJie(huHOB.

1.4. Opraguyeckue MNPOU3BOAHBIE METALIOB YETBEPTOM rpynnbl. KpemHuiiopraHmyeckue
coequnenusi. Kpemuwii B xuBoii mpupoxae. Crneunduka cBsS3M aTomMa yriepoja C aTOMOM KpEMHHUSL.
[TonyueHne KpeMHHMOPraHUYECKHX COECIUHEHHH, OCOOCHHOCTHM TEXHHUYECKOTo O(OpMIIEHUS CHHTE3a
KPEMHUNOPraHUYECKUX COEIMHEHUN U3 3JIEMEHTHOIO KPEMHMS U OPraHMYECKUX TajloreHHJI0B. PeakTuBbl
['puHBsApa B XUMHHM KPEMHUHOPTaHUYECKUX COCAMHEHUM. XMMHYECKHE CBOMCTBA KPEMHUUOPraHUYECKUX
COCIMHECHUM, TIOJUCUIIOKCaHbl. lcronb30BaHMe KPEMHMMOPraHMYECKUX COCIMHEHMM B  KAadecTBE
OMOJIOTUYECKH aKTHUBHBIX BEUIECTB, CHJIATpaHbl. MeTa0oau3M KPEeMHHUHOPTaHWYeCKUX COETUHEHUI.
OnoBooprannyeckue coeanHeHus. CrocoObl MOTYYEHUsT U CBOMCTBA OPraHUYECKUX MPOU3BOIHBIX OJIOBA,
UCIIOJIb30BaHUE B MPOMBILIUIEHHOCTH U B KauecTBe MecTULUI0B. OpraHuyeckue MpPOU3BOAHBIC CBHUHIIA.
CriocoObI mosTyueHus U CBOWCTBA CBUHEOPTAaHUYECKUX COCTMHCHUH.

1.5. Oprannyeckre MPOU3BOAHBIE METAIIOB MIATOW TpyNIibl. MBIIIBSIKOPTAHUYECKUE COETUHECHMUS.
Crioco6b1 monyueHust, peakuuu bapra, Meiiepa n bemama. TOKCHYHOCTh OpPraHMYECKHX MPOMU3BOIHBIX
MBIIIBSAKA,  XJIOPBUHWIXJIOPAPCUHBI,  (eHapca3MHXJOpUA. MeXaHu3M  TOKCHYECKOro  JeHCTBUS
MBILIBSKOPTaHUYECKUX COEIMHEHNH, aHTUI0ThI. CallbBapcaH M HEOCAJIbBAPCAH.

Pazoen 2. @ocghopopeanuueckue coeounenus

2.1. Obmast xapakTepucTuka ¥ oOiactu npumeHeHus. OpraHudeckue NpousBoAHbIE (HocHOpHOI
KHCJIOTHI B HBOM npupose. Homenknarypa u knaccudukanus pochopopranndeckux coequnenuit (GOC).
CriocoObl MONMy4YeHHsT OPraHUYECKUX MPOM3BOIHBIX KUCIOT TPU- U TETPAKOOPAMHOpPOBaHHOTO (ocdopa,
peakmu Muxasnuca-ApOy3oBa, Muxasnuca-bekkepa u apyrue cnoco0sl oopazoBanus PC-cBsizeit, peakius
IlepxoBa u docdonar-pocdarusie neperpynnupoBku. Opranndeckre MpoU3BOAHBIE THOKUCIOT (ocdopa.
®ochunbl u pochonueBbie comu. McnonszoBanne ®OC B OpraHMYeCKOM CHUHTE3€: peakiuu Burttura u
XopHepa-BancBopra-OMMOHCa.

2.2. bwuonormueckas aktuBHOCTh DOC. AHTHXOJUMHACTEpA3HbIE, HEHUPOTOKCUYECKUE U
AHTUMETA0ONIMTHBIE CBOWCTBA OPraHMYECKHX MPOU3BOIHBIX KHCIOT Qochopa. Docdopopranmueckue
OTpaBIIAIONINE BemecTBa W WHcekToakapunuabl. duroaktuBHbie POC — rtinudocar, GochuHOTpUIIMH
(BACTA), xnopatundocdonoBas kucinora u kapoamomnipochonarsl. JlekapcTBEHHbIE CpPEeJICTBA Ha OCHOBE
DOC: muknodocdan, hochunomuiinH, 6uchochoHaThI U IP.

Pasoen 3. Opeanuueckue npouzeoonvie cepuvl U cenena.

3.1. Opraaundeckue mnpou3BoaHbIE cepbl. HoMeHkmarypa W KimaccuduKamus cepaopraHuYeCKUX
coequHeHuil. CrocoObl TMONy4YeHHs W CBOMCTBAa CYIb(TUAPWIBHBIX COCIWHEHMH, THO3(DUPOB W
cynbdorcunoB. Cynb(hUHOBEIE, CYyIb(PEHOBBIC U CYIb(OHOBBIC KUCIOTH. [IpuMeHeHne cepaopraHmIecKux
COCJMHEHUI B OPraHu4ecKoM cuHTe3e, peakuuu Kopu-YailkoBcku U Ipyrue npeBpamieHus cylib()OoHHEBBIX
coenuaeHnii. CoeMHEHHS cepbl B KHBOW mpupone. Cepacoaepxaiiie aMUHOKUCIOTHI, KOQEPMEHTHI U
MPOCTETUYECKUE Trpynmbl. [mroTatnoH. MeTaboau3M NPUPOAHBIX CEPAOPTAHUYECKHX COCTUHEHUU.
TokcuuHble cepaopraHndecKue COeAMHEHHUS.

3.2. CeneHopraHM4ecKkue CeOUHEHMS. TOKCHUKOIOIMYECKHE XapaKTEPUCTUKU HEOPraHMUYECKUX MU
OpPraHMYECKUX MPOU3BOJHBIX CEJIEHA, CIOCObI MOJYYEHUS U CBOMCTBA CEJICHOPTaHWYECKUX COETUHEHHI.
AHTHOKCHIAHTHBIC CBOMCTBA CEIICHOPTAaHUYECKUX COeIMHEHUM (30CemneH).

4 O0beM yueOHOI JUCUMIIJIMHBI

Buter yaeGHoii paGoTs: B 3auernbix | B akamem. B acrp.

€IUHULAaX Jacax qacax
O0masi Tpy10eMKOCTh IMCIHUIIJIUHBI 10 Y4eOHOMY IIAHY 4 144 108
KonTakTHasi padoTa — ayIMTOPHbIE 3aHATHA: 2,22 80 60
Jlexuuu (JIek) 0,89 32 24
[Ipaktuueckue 3ausrus (113) 1,33 48 36




CamocrositesbHas padora (CP): 0,78 28 21

KonTakTHas camocrosiTenbHas padboTa 0,78 28 21

JK3aMeH 1 36 27

KonrtakTHas paboTta — mpoMeXKyTOUHAs aTTECTAIHS | 0,4 0,3

IToaroroBka K ’K3amMeHy 35,6 26,7
Bua konrpoJs: IK3aMeH

AHHOTauA padoyell MPOrpaMMbl JUCHHIJIMHBI
«OCHOBBI aHATOMHH H (PHU3HOTIOTHI

1 Heab aucuMmiavHbl — chOPMUPOBATH Y CTYJACHTOB B CHCTEME XHMHYECKOTO 0Opa3oBaHHS
NpEJICTaBICHUS O  (U3HOJIOTHMHA HOPMAJIbHO  (YHKIMOHHPYIOIIETO OpraHn3Ma 4YeJoBeKa, CO3/1aTh
€CTECTBEHHOHAyYHOE IPEJCTaBICHHEe O (QYHKIMOHUPOBAHMH BCEX CHUCTEM OpraHM3Ma Ha MOJIEKYJSPHOM,
CYOKJIETOYHOM, KJICTOYHOM, CHCTEMHOM H OPTaHU3MEHHOM YPOBHSIX.

2 B pe3yabTaTe u3yuyeHHUs JUCUMILIMHbI 00y4AKOIIMIACA 10 MPOrpaMMe ClelUAJIUTeTA JT0JIKeH:

Obaaoams cIeAyONMMI KOMIIETEHITUSAMU U UHANKaTopamu ux fgoctmxenns: YK-8.1; YK-8.2; T1K-
2.2; T1IK-3.3.

3nams:
- OCHOBHBIE 3aKOHBl ()YHKIIMOHMPOBAHHS BCEX CHCTEM OpraHm3Mma, oOIIHe 3aKOHOMEPHOCTH
HEPBHOMMYHHOT'YMOPAJIbHOMN PETYJIALMH.

Ymemns:
- HCTIOJIb30BAaTh MOTYYECHHbIE 3HAHUS TI0 aHATOMUU U HOPMaJIbHON (PU3HOTIOTHH YeIOBEeKa B OMOXUMUYECKUX
U XUMUYECKUX IKCIIEPUMEHTAX U HAYYHBIX UCCIEAOBAHUSX.

Braoemy:
- 00IIMMU 3HAHUSMHU IO AaHATOMHUH U HOPMATBHON (DU3HOJIOTHH YEJIOBEKA.

3 Kpartkoe cogep:xaHue JUCUMILIHHbBI

Beeoenue

Baxneiimme kiraccuueckrue ¥ COBPEMEHHBIE JIOCTHKEHUS HOpMaIbHOU (uznosnorun. Ou3noaorus ¢
OocHOBaMU MOpPGOJIOTUH B cHCTeMe (apMaleBTHUECKOTO oOpazoBaHus. OpraHu3M UelIoBeKa Kak IIeoe.
Uepapxusa ypoBHEHU >XM3HEACATEIbHOCTH YEJIOBEKA: MOJICKYJISPHBIN, KIETOYHBINA, TKAHEBBIM, OpraHHbIM,
opranm3MeHHbINA. [loHATHS MeTa0onu3Ma, YMOPSIOYCHHOCTH (DU3MOJOTHYECKHUX TPOIECCOB M CTPYKTYD,
rOMeOcCTa3a v ICUXUYECKH OPTraHU30BaHHOIO MTOBECHUS.

Pasoen 1. Ocnosbi dcusnedesmenbHOCmMU MAKpo- U MUKPOCMPYKMYD 4el08eKd

OU3NONOTUYECKUN CMBICT OMOMOTEHIMANOB, OOIIMEe MPUHLUIB BO3HUKHOBEHUS. Buuel u
B3anMoOJieiicTBre OnomoTeHIManoB. [loreHinan mokos, gusnonornyeckuii cmpici. [loTeHmman aecTBus.
Bo3oyaumocts. Bo3Oynumeie Tkanu. IlpoBenmenme mnoreHnmana paeictBus. Heps, Mblmma, cuHarC.
®dusznonorus cuHarncoB. HepBHoO-MbImeuHbId cuHanc. @u3nonorus Meimil. OOl MEXaHU3M MBIIIEYHOTO
cokpaieHus. CkeneTHble MBI [ nankue Mplmbl. OOmye NPUHIHUIBL PEryIsSIui.

Pasoen 2. 3axonomeprnocmu u cnocobwl pecynayuu u camopeyiayuu hu3uoI02udecKux npoyeccos

O6mass ¢usuonorus IHHC. Crpoenne IHHC. Pednexc. BozOyxnenne u topmoxkenue B I[[HC.
[Mpuanunel koopauHanmoHHOW nestenbHocTH [[HC. ABTOHOMHAas (BereratvBHAas) HEPBHAs CHUCTEMA.
Crtpoenue, MOHITHE, POJIb B MoBeneHUH. ['yMopanbHas perynsnus GyHKIud. OU3HOI0THS SHIOKPUHHON
CHCTEMBI. DHJIOKPHUHHBIC KeJe3bl. | opMoHbl. Mexanu3msl aeicTBus. [ nmoranamo-runopusapHas cucrema.

Paszoen 3. Ipunyunsi scusnedesmenbHocmu yenoseka 8 NoKoe

®dwusnonorus KpoBu. OCHOBHBIC KOMITOHEHTHI KPOBH, WX (YHKIUHU. [ pymmbel KpoBH, pe3yc (akTop.
['emocTa3. CepThiBaroliasi, aHTUCBEPThIBaOMAas U (UOPHUHOIUTHYECKAsT CHUCTEMbl KpoBU. Duznonorus
cepana. Crtpoenue, pynkuun. [IpoBemenue Bo30yxkaeHUS B cepaine. Perynsmust cocymoB. PU3MOIOTUS
KpoBooOpareHus. ['emonuaamuka. OuU3MOIOTHS IbIXaHUs. MeXaHU3Mbl BHEITHETO NbIXaHHS. TpaHCIOpT
ra3oB  KpoBbto. Perymsmms  geixanus.  ®Dusmonoruss  numeBapeHus.  OCOOCHHOCTH  pabOTHI
NUIIEBAPUTEIBHOTO KOHBeMepa. Perynsuus npoleccoB NUIIEBAPEHUs Ha pPa3jiW4HBIX €ro JTamax.
BcaceiBanue. I'onox u Haceimenune. dusmnonorusi BeiaeneHus. CTpoeHne u QyHKIUH TOYeK. MexaHu3m
obpazoBanus Mmoun. ['oMeocTaTndeckas QyHKITUS TOYEK.



Pazoen 4. @usuonocuueckue u mopghonrocuveckue OCHOBbl OHMO2EHEeMUYECKOU USMEHYUBOCHU
yenoeexka npu 0esamenbHOCU.

OOm1as puznonorusi CCHCOpHbIX cucTeM. OU3HONOTHS BBICIIUX MICUXUUYECKUX (QYHKINH.

4 O0beM yueOHO JUCHMIIJIMHBI

Bujtbt yeGHoii paGoTsr B 3auernbix | B akamem. B acrp.
€OIUHULIaX qacax dacax
OO01asi TPyA0eMKOCTh JMCUHMILIHHBI M0 Y4eOHOMY ILIAHY 3 108 81
KoHTakTHasi paboTa — ayIuTOPHbIE 3aHATHSI: 1,78 64 48
Jlexmm (JIek) 0,45 16 12
[Tpaktrueckue 3anstus (113) 1,33 48 36
CamocrositesbHas padora (CP): 1,22 44 33
KonTakTHas camocrositenbHas paboTa 122 0,4 0,3
Bunel camocTosiTenbHON pabOThI ’ 43,6 32,7
Bun konrpoJs: 3a4eT C OL[CHKOH

AHHOTaUA padoyell MPOrpaMMbl JUCHHUIJIMHBI
«OCHOBBI MeTHIIMHCKOH THATHOCTUKI»

1 Heab aucuMmiaMHbl — chOPMUPOBATH Y CTYJACHTOB B CHCTEME XHMHYECKOTO OOpa3oBaHHS
Ipe/CTaBICHUS. 00 OCHOBaX XHMHUYECKOH JIHMarHOCTHKH, CO3/1aTh €CTECTBEHHOHAYYHOE NPEJICTABICHUE O
(YHKIIMOHHPOBAHUY BCEX CHCTEM OpPraHW3Ma Ha CHCTEMHOM U OPTaHU3MEHHOM YPOBHSIX.

2 B pe3yabTaTe u3y4eHus: TUCHUILINHBI 00y4YaIOIIUiics MO MPOrpaMMe CelUATUTETA 10JI3KeH:

Obnadams cneayONMMU KOMIETEHIIUAME U UHANKaTopamu ux aoctmwkenus: YK-8.1; YK-8.2; TTIK-
2.2; TIK-3.3.

3namo:

- (hU3MONOTHYECKIE MEXaHU3MBI, JIeXKAIIME B OCHOBE ()YHKIIMOHHPOBAHUS CUCTEM OpraHU3Ma B HOPME TIpH
HEKOTOPBIX MAaTOJIOTMUYECKUX COCTOSTHUSIX.

Ymemns:

- U300paXkaTh PUCYHKH-CXEMBbI OPTaHOB M CUCTEM OPTaHOB, BHIMOJIHATH U YATATh (PYHKIIMOHATBHBIE CXEMBI
CUCTEM  peryisiiui  (PU3MOJIOTUYECKUX  IPOILIECCOB,  MPOUCXOASIIMX B  JKMBOM  HOpPMaJbHO
(GYHKIHOHUPYIOLIEM OpraHU3ME.

Braoemy:

- HaBBIKAaMHU (DU3MOJIOTUYECKOTO TOAX0Ja K (YHKIIMOHHPOBAHHMIO KIETOK, TKaHEH, OpraHoB, CHCTEM
OpraHoB, a TAK)KE BCET0 OpraHMu3Ma B IIEJIOM.

3 KpaTrkoe coaep:kanne IUCHUNIHHBI

Beeoenue.

Heo0OxomuMocTh M3ydeHus: OCHOB MEIUIIMHCKOW BH3yalU3allii U TUAaTHOCTUKU B Kypce OOYy4YeHHS
CTYJEHTOB-XMMHKOB. VIcTopuuecKkre 3Tamnbl pa3BUTHS METUIIUTHCKON BU3yalu3alllu.

Yriny0OneHne aHaTUTHUYEeCKOTO HAIpPaBJICHUS B HCCIEAOBAaHUSAX YEIOBEUECKOTO OpraHu3Ma.
Joctmwkenns B 001aCTH TMarHOCTUKHA. HaydHO-TeXHUYECKH TIporpece 001acTi XUMHUH, GU3UKH, OMOJIOTHI
Y MEJIULIUHBI.

OauH U3 BaXXHBIX AJIEMEHTOB MEIUWLMUHCKON JUArHOCTUKH - MOJTY4YeHHE M300pakeHUN BHYTPEHHUX
OpraHoB (crmoco0, OCHOBaHHBIA HA PETUCTPALUU MPOMYCKAHHS KECTKOTO AJIEKTPOMATHUTHOTO M3ITy4eHUs
TKaHSIMHM OpraHu3Ma, aKTyaJbHOCTh B Haiie Bpemsi) [locTosiHHOe COBEpIIEHCTBOBAHUE PETHCTPUPYIOLINX
MaTepuaioB, U3Nydyalolleld ammapaTypbl, yMEHbBIIEHHWE JO MHHHUMYMa BPEIHOTO BO3JCHCTBHE
PEHTT€HOBCKOTO U3Ty4YeHHsl. 3HaUeHue JJIs paHHEH AMarHOCTUKH MHOTUX 3a00J1eBaHMii.

CoBpeMeHHBIE CIOCOOBI HMHTPOCKOMUU (yIBTPa3BYKOBBIC HCCICIOBAHUS, PA3IMYHBIC CIIOCOOBI
KOMIIBIOTEPHON TOMOrpaduu U JIp. METOIbl METUIIMHCKOM BU3yallu3allii).

Bxiag oTeuecTBEHHBIX MEAHWKOB, OWOJIOTOB, (DU3WKOB, WHXKEHEPOB-XMMHKOB B CO3JaHHE
COBPEMEHHBIX MaTEepPHAJIOB JJI1 MEIUIIMHCKON MPOMBIIIIEHHOCTH, CO3/IaHue COBPEMEHHOM anmnaparypsl AJs
MEIUIIMHCKON JTUArHOCTHKH.

Pazoen 1. Dnexmposnuyeganoepagus (331I).



DU3NOIOTUYECKUE OCHOBBI. DiekTpodusnonorus. buonorennuansl. Bo30yauMbie KICTKH W TKaHH,
dbusnonmornueckre cpoiicTBa. I[IpoBenenne Bo3OykaeHus uepe3 cuHanc. CHHANC DSJIEKTPUYECKHH U
XAMHUYECKHM.

Ucropuueckuii actiekt (uccnegopanue ncuxuarpa X.beprepa,1929 r.) Ocobennoctu 321, YcnoBus
perucTpanuu 1 cnocoOsl ananuza 1. DHiedanorpamma, OCHOBHbIE PUTMBI M TapaMeTphl (ab(a-BOIHBI,
anb(a-puT™M, OeTa-BOJHBI, O€Ta-PUTM, JCIbTA-BOJHBI, ACIBTa-PUTM, TETTA-BOJIHBI, TETTa-PUTM). MeTObI
3anucu D21 (GunonsapHbi, MOHONONAPHBIN). DyHkuMoHaNBHOE 3HaueHne D3I u ee cocrapistomumx. I
B MOKO€ U MPU YMCTBEHHOW NeATEIHHOCTH. [IpuMeHeHne BU3yaabHOTO (KIMHHUYECKOro) aHanmuza DO B
JTUArHOCTHYECKUX 11eNax. MaruutosHiedanorpadus, NperuMyIiecTBa METo1a.

Pazoen 2. Bvizeannvie nomenyuanst (BII) conoenozo mo3sea.

OcHoBHble moHATHs HeWpoduznonorun. Beigenenne BII u3 obmeit 931 genoeka. CrmocoObl u
BO3MOXHOCTH peructpauuu BIIl. Bei3BaHHBIN cCUMIIATUYECKUI TOTEHLIHAI

Coo6wrruitHo-cBsi3annbie ToTeHIManbl (CCII). Tlpumepsr CCIT — akTUBHOCTH ABUTATEIBHOW KOPBI
(MOTOpHBIN TOTEHITMAN), TTOTEHIIUAN, CBsI3aHHBIA ¢ HamepeHusiMu (E-BoiiHa), MOTEHIMAN, BO3HUKAFOIIHIA
npu npomycke otaenbHoro ctumyna. MHcecnemoBanme BII u CCII. Tpum ypoBHS aHanuza
(DeHOMEHOIOTHUECKH, (bu3NONOrNYeCcKui, (GYHKLIMOHATIBHBIH). BII — KaK €IMHHLIA
ncuxo(U3HOIOTHYECKOro aHanuza. Tomorpaguueckoe KapTUPOBAHHME AJIEKTPUUYECKOW aKTUBHOCTH MO3ra
KaK CyMMaIusi KOJUYECTBEHHbBIX METOJ0B aHain3a O 1 BbI3BaHHBIX MOTEHI[UAIOB.

Pazoen 3. Dnexkmpomuoepagpus (OMT).

OcHOBBI (pU3MOJIOTUM MBI, MBIIIIEI YETOBEKa: MOHATHE, BHIBI (Ki1accudukaims), CTpPOCHHE
MBIIIEYHON TKaHU, €€ KPOBOTOK, HWHHEpBalus, JIUMGPOTOK. MeXaHU3M MBIIIEYHOIO COKpAIICHHUS.
@uznonorus Meimi. OOmUN MeXaHW3M MBIIIEYHOTO coKpaimieHus. CkeneTHble MBIIIEL [ToHSITHE, BUIBI
(kmaccudukanus), pacrmoaoKeHHE.

Uctopuueckuii acriekt (I".ITunep). OMI" kak MeTo ccnea0BaHUs OMOIICKTPHUECKUX MTOTEHITHAIIOB,
BO3HUKAIOIIUX B CKEJETHBIX MBIIIIAX YeJTOBEKa M KUBOTHBIX MPU BO30YXKIECHUU MBIIIEUYHBIX BOJIOKOH.
Anmnapatypa mis OMIT (anekTpomuorpad, 371€KTpOCTUMYNIATOP), NMpUHIMI padoTsl. Llemn mposeneHus
OMI'. Bugei OMI  (untepdepennmonnas OMI, nokambHas OMI, crumynsimumonnas OMI).
DnekTpoMHOrpaMMa B HOpME W mpu mnartojorusx. O6mactu npumenenus OMIT (B menunuse, B
ncuXo(U3HOIOTHH, B (PU3UOJIOTUU TPyJda U CIOPTA, B W3YYEHHM ABUTATENbHONW (QPYHKIMH >KUBOTHBIX U
YEeJIOBEeKa, B HCCJIEJAOBAHUSAX IPUMEHEHUS MHOPEJIAKCAaHTOB, B MCCIEIOBAHUM BBICHIEH HEpPBHOM
NeSTeTLHOCTH YETIOBEKA).

Paszoen 4. Dnexmpokapouoepagus (OKT).

Cepane uenoBeka: cTpoeHue, GyHKIUA. DOH3NOIOTMYECKHE CBOWCTBA CepAlla: aBTOMATH3M,
POBOJUMOCTH, BO30YAMMOCTb, COKpaTUMOCTh. Cocyabl cepaua, ux perynauus. CepaeuHblid UK TOHATHE,
KOMIIOHEHTBI, IPOJIOJIKUTENbHOCTh, U3MEHYUBOCTh. MeTO/IbI NcciieIoBaHus PYHKIIHM cepala.

OKI' kak OCHOBHOH IIMPOKO MCIIOJNb3YEMBII METOJA HCCIEIO0BaHUS CEPACYHON IEeSATENBHOCTH
YelloBeKa.

CymHocth ¥ knuHMYeckoe 3HaueHue OIII. Onementet D3I (cermenTthl, uHTEpBasbl IOl
MOCJIeI0BAaTEeILHOCTh BO3OYKIeHHI KaMep cepana). BekTopusbiii aHanmm3 391°. OCHOBBI BEKTOPHOW TEOpPUH
30TI. Oteenenust IOI. Ilpoucxoxnenue 3youos IOI. HacocHas ¢ynkuusa cepaua. CepaedyHblil UK.
Pabora kmamanoB cepama. IlocmemoBarenbHOCTh cepaeunoro nukima. Cucroma. Jlmactona. Ilokazarenu
HacOCHOU (yHKIMH cepana. Perymsmus nesrenpHocTH cepamna. D31 B HOpMe U MPU MaTOJIOTHH.

Paszoen 5. Peoepagus.

bruodusnueckne cBOCTBa KMBBIX TKaHEW: CONMPOTHBICHHE M €MKOCTb. YJICIIbHOE COINPOTHBIICHHUE
TKaHEe M KpOBH. 3aBUCHUMOCTH COINPOTHUBIICHUS TKAHEW OT KPOBEHANOJHEHHUSA. YJIbTPa3BYKOBBIE METOJIbI
uccnenoBanuss (Y3U). O@usmueckas ocHoBa Y3U. CymHOCT, Mhe303JEKTpUUecKoro dddexra.
CocraBnsomuye CUCTEMbl YIbTPa3BYKOBOW AMArHOCTUKH — TEHEPAaToOp YJIbTPa3BYKOBBIX BOJIH, AATUHK
yIBTPa3ByKOBBIX BOJIH. Metoauku Y3U.

Pasoen 6.

HewnBazuBHBIE METOIMKH MEIUIIMHCKUX HCCIEAOBAHUN (DYHKIIMOHHPOBAHHS OPraHOB YEIOBEKA B
HOpME U Tpu martojioruu. Tomorpaduyeckue MeTOAbl HccieAoBaHUA. [IpeAnochUIKM BO3HUKHOBEHHS
MeToZoB B uctopun MeauuuHbl. KomnbiotepHass Tomorpadus (KT). Illkana Xauchunmga. PasButue
copemennoii KT. KonrpactHoe ycunenue (KT-anrmorpadus, KT-mepdysus). PentreHoromorpadus.
Cymnocts Metoma. llpeumMyiiecTBa ¥ HEOOCTATKH pPEHTreHOTOMorpaduu. MarHuTHO-pE30HAHCHAS



tomorpadus (MPT). Mcnonp3oBanue (U3NYECKOrO SBICHUS — SACPHOIO MAarHUTHOTO pe3oHaHca. MP-
maddy3us, MP-nepdysus, MP-cnektpockonmsi.  DyHkimoHanbHas — Tomorpadwus.  I[lo3utpoHHO-
UMHCCHOHHAsl TOMOorpadusi.

4 O0beM yueOHO# JUCHUIIJIMHBI

Bubt yeGHoii paGoTsr B 3auerHbix | B akamem. B acrp.
€OIUHHULIaX qacax dacax
OO01asi TPyA0eMKOCTh JMCUHUILIHHBI M0 Y4eOHOMY ILIAHY 3 108 81
KoHTakTHasi paboTa — ayIuTOPHbIE 3aHATHSI: 1,78 64 48
Jlexmm (JIek) 0,45 16 12
[Tpaktrueckue 3anstus (113) 1,33 48 36
CamocrositesbHas padora (CP): 1,22 44 33
KonTakTHas camocrositenbHas paboTa 122 0,4 0,3
Bunbel camoctosiTennbHON paboThI ’ 43,6 32,7
Bun konrpoJs: 3a4eT C OL[CHKOH

5.4 lIpakTuka
AHHOTaUA padoyeid MPoOorpaMmal
IIpou3BoaACTBEHHON MPAKTUKHU: TEXHOJIOTMYECKAsl MPAKTHKA

1 Ileap NpPakTUKM — TPAKTHYECKOE H3YYEHHUE TEXHOJIOTHH MPOU3BOJACTBA (U3UOJIOTHUECCKH
AKTUBHBIX COCJUHEHUN: arpOXMMHUUYECKHX, JIEKAPCTBEHHBIX IMPENaparoB U Ap., CTPYKTYPbl MPEANpPUSTHS,
METOJIOB M OCOOEHHOCTEH yIpaBlieHUsl TPOU3BOJCTBEHHBIM MpoueccoM. dopmupoBanue y oOydaromierocs
CIIOCOOHOCTH OCYIIECTBIISATh TEXHOJOTHYECKHHA TMPOIeCC MPOM3BOACTBA (DHU3UOIOTUYECKH AKTHUBHBIX
COETMHEHUI B COOTBETCTBUHU C PETIAMEHTOM.

2 B pe3yabTaTe NMpOXOKAeHHS] NMPOM3BOACTBEHHON NMPAKTHUKHM: TEXHOJOTHYeCcKasl MPaKTHKA
00y4arouuiics Mo MporpaMMe CreunaJanuTeTa 10JKeH:

Obradoams cHenyONMME KOMIETSHIMSIMU U WHAWUKaTopamMu ux goctwkenms: YK-4.2; VK-8.1;
OIIK-1.1; OIIK-2.3; OIIK-3.1; OIIK-4.1; OIIK-5.2; OIIK-6.1.

3nams:
- TEXHOJIOTUYECKHE TIPOIIECCHl W OCHOBHOE TEXHOJIOTHUECKOE OOOpYyIOBaHUE, WCIOIb3yeMOe B
IIPOU3BO/ICTBE;
- OCHOBHBIE TIPUHIIUIIBI, METOJIBI U (DOPMBI KOHTPOJISI TEXHOJIOTHYECKOTO IpoIlecca U Ka4yecTBa MPOAYKIIUH;
- OCHOBHbIE HOPMATHBHbBIE JOKYMEHTHI IO CTAaHAAPTU3ALUU U CEPTHUPHUKAIUU MPOAYKIUU NPEIIPUATUN TTO
MIPOU3BOJICTBY (DU3MOJIOTUIECKH AKTHBHBIX COSAMHECHUN;
- paBWJla TEXHUKH O€30MacHOCTH M TPOU3BOJCTBEHHOM CaHUTApUU; OPraHMU3AIMOHHYIO CTPYKTYpY
NpEeANPUITHS.

Ymemu:
- UCTIOJIb30BaTh TEXHUYECKUE CPEACTBA Il HM3MEPEHUsT OCHOBHBIX MapaMeTpOB TEXHOJOTUYECKOIO
npolecca, CBONCTB ChIPbS M POAYKIIUU;
- aHATM3UPOBATh TEXHUYECKYIO TOKYMEHTAIMIO, PEalIn30BhIBATh HA MPAKTHUKE TPeOOBAHUS HOPMATHUBHOM
JIOKYMEHTaIUH.

Braoems:
- METOJIaMH TIPOEKTUPOBAHUS TEXHOJOTUYECKUX JHMHUM M 1moadopa TEXHOJIOTUYECKOro 00O0pYIOBaHMS,
METOJaMH YIIPaBIEHUS TEXHOJIOTMUYECKUMU MPOLIECCAMH TPOU3BOJICTBA;
- CIOCOOHOCTBIO M TOTOBHOCTBIO OCYIIECTBIATH TEXHOJOTHMYECKHH TMpolecc B COOTBETCTBUU C
pErJIaMEHTOM.

3 Kpartkoe coaep:xaHue NPOU3BOACTBEHHON NMPAKTHKM: TEXHOJOTHYECKas MPAKTHUKA

[Ipou3BoICTBEHHAS! IPAKTHKA COCTOMUT U3 JIBYX 3TAIOB:

- 03HAKOMJICHHE C TEXHOJIOTHEH TTPOU3BOJICTBA (PU3UOIOTHUECKN AaKTUBHBIX COCIMHEHU;
- IPAKTUYECKOE OCBOEHUE TEXHOJOTMYECKHX IPOLIECCOB M METOJOB HUX KOHTPOJISI Ha KOHKPETHOM
NpEANPUITUH.



1. O3HakoMmJIeHME C TEXHOJIOTUEH OCYIIECTBISAETCS B BHUJE OJKCKYpPCHUH Ha NPEIIPHUITHS
cooTBeTcTByIOIEero npodpwid. [Ipu mocemeHun NpeanpusTHs U O3HAKOMIIEHHSI C €ro JesTeIbHOCTHIO
o0yyaromuiics T0JKEeH coOpaTh MaTepua, He0OXOIUMBIN /IS IIOATOTOBKH OTYETA IO MPAKTHKE.

OT4er 1o MpakTUKE BKIIIOYAET:

- ICTOPUYECKYIO CIIPABKY O MPEANPUATHUHY;

- HOMEHKJIaTypPYy BBIIIYCKa€MOH NPONYKLINN;

- BUJIbI 1 HOPMBI pacxofia ChIpbEBbIX MaTEPHUAJIOB;

- OIIMCAaHKME OCHOBHBIX TEXHOJIOTHYECKUX NIEPEIEIOB IPOU3BOCTBA;

- METOIbI ¥ (POPMBI KOHTPOJISE TEXHOJIOIMUECKUX IPOLIECCOB;

- MEPOTIPUATHS 110 YCTPAHEHUIO OTKJIOHEHWH (HapyIIEHUi) pPEeXHMHBIX IapaMeTpoB padOThI
000pyIOBaHUS M TEXHOJIIOTUYECKUX ITPOLIECCOB.

2. IlpakTnyeckoe OCBOEHME TEXHOJOTMYECKUX IIPOLIECCOB HA KOHKPETHOM MPEANPHUATHH
00y4aroIuicss OCYIIECTBISIET B COOTBETCTBHM C HMHIUBUAYAIbHBIM 3aJaHUEM IO IPAKTUKE, KOTOPOE
BKJIIOYAET:

- I3y4YCHHUE aCCOPTUMEHTA BBIITYCKA€MOW MPOYKIUH, UX BUIOB U MapoK;

- tpedoBanuss ['OCT P wu papyroil HOpMaTHMBHOW JOKYMEHTAIlMM K KadyeCTBY BBIIYCKaeMOM
MPOAYKIHH;

- U3y4YEHHE ChIPbEBBIX MaTEPHAIOB U METOA0B BXOJIHOTO KOHTPOJIS;

- U3y4EHHUE MMapaMeTPOB TEXHOJIOTMYECKOI 0 MPoLecca, IPEIyCMOTPEHHBIX B PETIIAMEHTE, U METO0B
€ro KOHTPOJI;

- [oApoOHOE OIMCaHWE BUAA U TUMA O00OpYNOBaHMA [UId OCYILECTBJIECHUS KOHKPETHOI'O
TEXHOJOTMYECKOI0 IIPOLECCa;

- IefcTBUS 00CITYKUBAIOIIEr0 IIEPCOHANA IIPY YPE3BbIYAHBIX CUTYalUAX.

[Tpy BBHIMONTHEHUN MHIUBUAYAJIHHOTO 33JaHUs CTYICHT JOJDKEH cOoOpaTh MaTepuaibl MO CTPYKTYype
NPEANPUATHSI, METOAAM YIIPABICHUS, CUCTEME CObITa TOTOBOM MPOAYKIIUH.

4 O0beM NPON3BOACTBEHHOM NPAKTHKH: TEXHOJOTHYeCKasi MPAKTHKA.

Bujtbt yseGHOit paGoTs! B 3auerHbIx | B akanmewm. B actp.
€IMHULIAX Jacax dacax
OO01asi TPYA0eMKOCTh NPAKTHKH 110 Y4eOHOMY IIAHY 3 108 81
CamocrositesbHas padora (CP): 3,0 108 81
KonrtakTHas camoctosTenbHas pabora 3.0 0,4 0,3
Bupl camocTosTensHON paboThI ’ 107,6 80,7
Bun xoHTpoOJIA: 3a4eT ¢ OLEHKOMH

AHHOTaUA padoyeid MPorpaMmal
IIpou3BOACTBEHHOM NPAKTUKHU: NPEAIUIVIOMHON NPAKTHKH

1 Henb NpaKTHKH — 3aKPEIJICHUE TEOPETUUECKUX 3HAHUN U MPAKTUYECKUX HABBIKOB, IOJYYEHHBIX
B Ipoiecce OOYYEeHUs IO MPOrpaMMe CIEIUATNTETa; MPUOOPETeHHE MPAKTUYECKOrO OmbITa paboThl ¢
UCTOYHUKAMH HAY4YHO-TEXHUYECKOW HMH(OpMAIMM, OMbITa MOCTAHOBKM M BBIIOJHEHUS HAy4HO-
HCCICAOBATCIILCKUX U MPOCKTHBIX 3aaa4; OBJIAACHUC MCTOHOHOFHCﬁ U METOoJaMu O6p&60TKI/I PE3YyIbTATOB
UCClIeIoBaHMsl; cOOp, MOATOTOBKA M aHAlW3 MaTepuajoB MO TEMAaTHKE BBIMTYCKHOW KBaJU(UKAIIMOHHON
paboThI

2 B pesyabtate npoxo:xkneHusi [Ipou3BoacTBeHHOH NMPAKTHKH: NPEeIAMIUVIOMHOW NMPAKTHKH
00y4yarIIuii M0 MPorpaMMe CNeUAJINTETA 10JKEeH:

Obnadams CIenyONIMMU KOMIIETSHIIUSAME U WHANKaTopamu ux aoctmwkenus: YK-2.1; YK-2.2; VK-
2.3; VK-2.4; VK-2.5; VK-8.1; OIIK-1.1; OIIK-1.2; OIIK-1.3; OIIK-2.1; OIIK-2.2; OIIK-2.3; OIIK-4.3;
OIIK-5.2; OIIK-6.1; OIIK-6.4.

Buame:

- OCHOBBI OpraHU3alMKU U METOOJIOTHIO HAYUHBIX UCCIIECOBAaHUN;

- COBPEMEHHBIC HaYYHbIEC KOHIICTIIINH B 00JIaCTH OPTaHUYECKOTO MaTepHUaAIOBEICHNUS,

- CTPYKTYPY ¥ METOJIbI YIPABICHUS COBPEMEHHBIM ITPOU3BOJCTBOM (PH3UOTOTHIECKH AKTUBHBIX BEIIECTB.
Ymemn:



- paboTaTh C HAYYHBIMU TEKCTaMH, MOJIB30BATHCS HAYYHO-CIIPABOYHBIM aIapaToM, OpOpMIISTh pe3yabTaThl
Hay4YHBIX HCCJICIOBaHUN;

- UCTIOJIb30BaTh IIOJYYEHHBIE TEOPETUUYECKUE 3HAHUSA M1 NPOEKTUPOBAHMS TEXHOJOTMYECKUX JIMHHUN
IPEIIPUATHA OPraHUYECKOrO CUHTE3A.

Braoemy:

- HaBbIKAMHM CAMOCTOSITEJIbHON HAay4YHO-HCCIIEI0BATEIbCKON JESATEIbHOCTH, PabOThl € MCTOYHHKAMU
Hay4YHOI nH(popMariu, pehepupoBaHus HAYIHBIX TYOIUKAIHII.

3 Kpartkoe coagep:xanue [Ipou3BoacTBeHHON NPAKTUKHU: NPEIAUIIIOMHON NPAKTUKHA

Temarnka HpenIUIUIOMHOM IPAKTUKHA CTYACHTOB CIECLMAIUTETa OIPENENACTC TEMAaTHKOW HX
BBIMTYCKHON KBAIM(UKAMOHHOW pPAa0OTBI M MOMKET MPOBOIUTHCS B HAYYHO-HCCIIEOBATEILCKOM WIIH
IPOEKTHOM (opmare (IIpU BBINOJIHEHUH HAyYHO-MCCIEI0BATENBCKON WM PacueTHO-NPOEKTHOM paboThI
COOTBETCTBEHHO).

HayuHo-uccnenoBarenbckas NpakTHKa IPOXOIUT B HAYYHBIX JIaDOpAaTOpUAX, TEXHOJIOTMYECKUX
NOJpa3JieNieHusIX, HH(OPMAIMOHHBIX IIEHTPAaX HAyYHO-MCCIIEOBATENbCKONM OpraHM3alud WIH B
nabopatopusx Beinyckaromiei kadheaper PXTY um. JI. . Menaeneea. CTyIeHTBl 3HAKOMSTCS C TEKYIICH
paboToii maboparopuu, OCBAaMBAIOT METOJAbl CHHTE3a MAaTepUAlIOB, IPOBOAAT OTHENbHbIE (PHU3HKO-
XMMHYECKHE U TEXHOJOTMUYECKHE WCIBITaHUs, NPUOOPETAIOT HABBIKM IIOMCKA HAYYHO-TEXHUYECKOH
uHpopMauu U paboThl ¢ 0Oa3amMM [AHHBIX, YYacTBYIOT B 00paOOTKe pe3yabTaToOB HCCICAOBAHHS H
HOJArOTOBKH UX K ITyOJIMKALUU.

[IpenaumnuioMHas MpakTUKAa CTYACHTOB, BBIINOJHSAIOIMUX PACYETHO-IPOEKTHYIO  BBIITYCKHYIO
KBATM(PUKALMOHHYI0 pPaboTy, NPOXOAUT B TMPOMU3BOJACTBEHHBIX I€XaX W TEXHUUYECKUX OTJesax
IPOMBIIUIEHHOTO HpeanpusaTus. CTyIeHTbl 3HAKOMATCA CO CTPYKTYpOHl HpeanpusaTvs, HOPMaTHUBHO-
TE€XHOJIOTUYECKOM JOKYMEHTAlUEH, periaMeHTaMHM INPOM3BOACTBA, W3Y4YalOT CHCTEMY MEHEIKMEHTa M
KadecTBa NpoayKiuu. OCHOBHOE BHUMAHME YJENACTCS TMPAKTHUECKUM BOIpocaM (HYHKIIMOHUPOBAHHS
TEXHOJIOTUYECKUX JTMHUN MPOU3BOJCTBA MPOAYKIMH, IpoOIeMaM AUAarHOCTUKHM Opaka rOTOBOW IMPOAYKIMH
U MEPOIPUATHUSM T10 €0 YCTPAHEHUIO0, BOIPOCaM WHTEHCU(UKAIIUH PaOOThI TEIVIOTEXHUYECKUX arperaTos.

Bo Bpems npoxoxaeHust NpeaguIyIOMHOM MPAKTUKU CTYAEHThl COOMPAIOT MaTepUabl 10 TeMaTHKe
BBIITYCKHON KBaTU(UKAMOHHONW pabOThl, aHATU3UPYIOT MX, HAMEUYAlOT OCHOBHBIC HAMPABJICHUS U 33/1a4H
paboThI, BEIPAOATHIBAIOT METOAOJIOTHIO PEILICHHS ITHX 3a/1a4.

[ToaroroBka MaTepHanoB JUIsl BBITOJIHEHUS BBITYCKHOM KBaJIM(UKAITMOHHON PaOOTHI.

4 O0bem IIpou3BoACTBEHHON NPAKTUKN: NP ETHIIIOMHON NPAKTUKHI

o B 3auernpx | B akamewm. B acrp.
Bunpr yue6HO# paboThI
eIMHULIaX yacax gacax
OO0mast Tpy1I0eMKOCTh NPAKTHKH 110 Y4e0HOMY ILIaHY 9 324 243
CamoctosiTeabHas padora (CP): 9,0 324 243
KonTakTHas camocrositenbHas paboTa 0,4 0,3
= 9,0
Bunbel camocTosiTennbHON paboThI 323,6 2427
Bun konrpoJs: 3a4eT C OLICHKOH

AHHOTaIUsA padoyeil MporpaMmmbl
IIpon3BoACTBEHHOI NPAKTHKH: HAYYHO-HCCIEA0BATEIBCKOM padoThI

1 Hean [Tpou3BoaCTBEHHONH MPAKTHKH: HAYYHO-HCCJIEA0BATEIbCKOI padoThl — popMupoBaHue
H€O6XOI[I/IMI>IX KOMHGTCHHI/Iﬁ AJid OCYIICCTBJIICHHUA HaquO-HCCHCHOBaTCHBCKOﬁ ACATCIIbHOCTH IIO
cnenanbHoct  04.05.01 - @yHgaMeHTadbHAss W nNpukjgagHasa xumusa. DopmupoBaHue
npo¢eCCHOHATIBHBIX KOMIIETEHIIMHA TMOCPEICTBOM IIJIAHUPOBAHUS U OCYIIECTBICHUS AIKCIEPUMEHTAIbHOM
JIeATEIbHOCTH HAa OCHOBAaHUM H3YYEHHBIX IHCLHMIUIMH, B TOM YHCIIE CIEHHAIBHBIX, U CaMOCTOSATEIbHO
U3y4eHHON MH(pOpMAIUH.

OCHOBHBIMU 33/1a4yaMH SBIIAIOTCS MPUOOPETEHNE HABHIKOB IJIAHUPOBAHUS U BBIMOJIHEHHS HAyYHO-
UCCIIEIOBATEIbCKOW paboThl; 00pabOTKa, WHTEpHpETalus U MPeICTaBICHHE HAYYHBIX pE3yJbTaTOB;
MOJTOTOBKA K BBIMTOJHEHUIO BBIMTYCKHON KBaTU(UKAMOHHON PabOTHI.

2 B pe3syabtatre BbinojaHeHusi IIpoM3BOACTBEHHON NPAKTHKH: HAYYHO-HCCJIEA0BATE]IbCKOH
padoThHI 00YYAKOIIMIACS 10 MPOrPaMMe CHeNHAJTUTETA T0JIKEH:



Obaadoams CNEAYIONMMI KOMITIETEHITUSAMU U UHAUKaTOopamu ux poctmxkenus: YK-2.1; VK-2.2; VK-
2.3; YK-2.4; VK-2.5; YK-4.2; YVK-4.3; YK-4.4; VK-6.1; YK-6.3; IIK-1-n.1; T[IK-1-1.2; [1K-2-1.1; T1K-2-H.2;
[IK-3-n.1; T1IK-3-1.2; [1K-1.2;. TIK-2.1; T1K-2.2; I1K-2.3 [1K-3.2; I1K-3.3; I1K-3.4.

Iloocomosums u npeocmasums K 3awjume HayIHO-HUCCIEAOBaTeNbCKyl0 pabdoty (HUP),
BBHITIOJTHEHHYIO Ha COBPEMEHHOM YPOBHE Pa3BUTHS HAYKM W TEXHUKH U COOTBETCTBYIOIIYIO BHIOpaHHOU
CIieliMaIn3aliy U cennaibHOCTU. B nipeacraBnennon k 3ammre HUP 1omkHBI TOTYyYnUTh pa3BUTHE 3HAHUS
U HAaBBIKU, MOJIYYEHHBIE OOYYAIOUIUMCS MPH OCBOSCHUHU MPOrPAMMBI CHEIUAIUTETa, B TOM YHCIE TPH
M3YyYCHUHU CHEUUaNbHBIX aucHuIUiMH. [lpencraBnennas k 3ammte HUP nomkHa copep:kath OCHOBHBIE
TEOPETHYECKHUE TIOJIOKECHUS, IKCIIEPUMEHTAIbHBIC PE3YyIbTaThl, MPAKTHUYECKUE JOCTHIKEHUS U BBIBOIBI W3
paboThI.

3 Kpartkoe coaep:xanue IIpou3BoacTBeHHO NMPAKTUKN: HAYYHO-UCCJIE0BATEILCKOM PadoThI

B mporiecce ocBOeHUS TUCIUTUTHHBI O0YYAIOIIHIACS JOJHKEH MOATOTOBUTE M MPEACTABUTH K 3aIUTE
Hay4HO-UCClenoBarenbekyo padory (HUP), BeimonHEeHHYI0 HA COBPEMEHHOM YPOBHE Pa3BUTHUS HAYKH H
TEXHHUKHU ¥ COOTBETCTBYIONIYIO BEHIOPAHHOMY HAIPaBIECHUIO MTOJATOTOBKU U IPOTpaMMe 00yUeHHUSI.

B npencraBnennoi k 3amure HUP nomkHB MOMY4YUTH pa3BUTHUE 3HAHUS M HABBIKHM, MOJYYEHHBIE
00ydJaromuMCsl TPU OCBOCHUM TPOTPAMMBI CIICIUATUTETa, B TOM YHWCJIEC TPH H3YYECHUU CIEIUATBHBIX
nucuumuinH. [IpeacraBnennas k 3amure HUAP pgomkHa copep:kaTh OCHOBHBIE TEOPETHUECKUE TOJIOKEHUS,
IKCIIEPUMEHTANILHBIC PE3yIbTaThl, MPAKTHUYECKHUE JOCTUKECHHS M BBIBOJIBI IO padoTe.

4 O0bem IIpou3BoACTBEHHON NPAKTHKU: HAYYHO-HCCJIE0BATEILCKOH Pad0ThI

Butbt yae6Hoi paboTs! B 3auerHbix | B akamewm. B actp.
€IMHULIAX qacax qacax
O01masi TPy/10eMKOCTh MPAKTHKH M0 Y4eGHOMY IIAHY 31 1116 837
KonTakTHas padora — ayIMTOPHBbIE 3aHATHS: 19,78 712 534
Jlaboparopusble 3ansTus (J1ad) 19,78 712 712
CamocrositeabHas padora (CP): 11,22 404 303
KoHTakTHasi caMoCcTOsITeNIbHAsL paboTa 0,06 2,2 1,65
Bupl caMocTosITeNTbHON pabOTHI 11,16 401,8 301,35
Bun konrpoJs: 3a4eT, 3a4YeT ¢ OlleHKOM
B ToM umnciie mo cemecTpam:
3 cemecTp
Buas! yaeGHO# paGoTh B 3auetHpIx | B akanmewm. B actp.
eIMHUIaxX qacax qacax
OO01asi TPyA0eMKOCTh NPAKTHKH 110 Y4eOHOMY IIAHY 1 36 27
KonTakTHas padoTa — ayIMTOPHBbIE 3aHATHS: 0,44 16 12
JlaGopatopusle 3ansatus (JIad) 0,44 16 12
CamoctosiTeabHas padora (CP): 0,56 20 15
KonTakTHas camocrositenbHas paboTa 0.56 0,2 0,15
Bunel camoctosiTennbHON pabOThI ’ 19,8 14,85
Bun konrpoJs: 3a4yerT
4 cemecTp
Brmt yaeGHO# paGoTs B 3auetHpIx | B akanmewm. B actp.
eIMHUIaxX qacax qacax
OO01asi TPyA0eMKOCTh NPAKTHKH 110 Y4e0OHOMY ILIAHY 1 36 27
KoHTakTHasi paboTa — ayIuTOPHbIE 3aHATHSI: 0,89 32 24
Jlaboparopusie 3ansTus (J1ad) 0,89 32 24
CamocrositesbHas padora (CP): 0,11 4 3
KonTakTHas camocrositenbHas paboTa 0.11 0,2 0,15
Bunbel camoctosiTenbHON paboThI ’ 3,8 2,85
Bua konrpoJs: 3a4eT




5 cemecTp

B N B 3auernbix | B akagem. B actp.
uabl yueOHON paboThI
eAMHHIIAX gacax gacax
OO0masi Tpy10eMKOCTh NPAKTUKH 10 Y4eOHOMY IJIaAHY 3 108 81
KoHTakTHasi paboTa — ayIuTOPHbIE 3aHATHSI: 2,0 72 54
Jlaboparopusie 3ansTus (J1ab) 2,0 72 54
CamocrosiTesbnas padora (CP): 1,0 36 27
KonTakTHas camocrositensHas paboTa L0 0,2 0,15
Bunel camoctosiTennbHON pabOThI ’ 35,8 26,85
Bun konrpoJs: 3a4yerT
6 cemecTp
Bust yueGHOH paboTs! B 3ayernbix | B akagewm. B actp.
eAMHUIIAX qacax qJacax
OO01asi TPyA0eMKOCTh PAKTHKH 10 Y4eOHOMY IIAHY 3 108 81
KonrakTHasi pa6oTa — ayIuTOPHbIE 3aHSITHSI: 1,8 64 48
Jlabopartopusie 3ansTus (J1ab) 1,8 64 48
CamocrositesbHas padora (CP): 1,2 44 33
KoHnrtakTHas camoctosTenbHas pabora 12 0,4 0,3
Bupl camocTosTensHON paboThI ’ 43,6 32,7
Bun xoHTpoOJIN: 3a4eT ¢ OLEHKOH
7 cemecTp
Buas! yaeGHO# paGoTh B 3auernrix | B akanmem. B actp.
eAMHUIIAX qJacax qJacax
OO0masi Tpy10eMKOCTh NPAKTUKH MO Y4€0HOMY ILIAHY 4 144 108
KonTakTHas padora — ayIMTOPHBbIE 3aHATHS: 2,67 96 72
Jlaboparopueie 3ansTus (Jlad) 2,67 96 72
CamocrositesbHas padora (CP): 1,33 48 36
KonrtakTHas camocTosTenbHas pabora 133 0,2 0,15
Bupl camocTosTensHON paboThI ’ 478 35,85
Bua konrpoJs: 3a4eT
8 cemecTp
Buas! yueGHO# paGoTh B 3auetHpIx | B akanmewm. B actp.
eMHUIIAX gacax gacax
OO0mast Tpy10eMKOCTh NPAKTHKH 110 Y4e0HOMY ILIaHY ) 180 135
KonTakTHas padoTa — ayIMTOPHBbIE 3aHATHS: 3,11 112 84
Jlaboparopusie 3ansTus (Jlad) 3,11 112 84
CamocrositesbHas padora (CP): 1,89 68 51
KonrtakTHas camocTosiTenbHasi pabota 1.89 0,4 0,3
Bunel camocTosiTennbHON paboThI ’ 68,6 50,7
Bun konrpoJs: 3a4eT C OLICHKOM
9 cemecTp
Brmt yaeGHO# paGoTs B 3auetHpIx | B akanmewm. B actp.
eMHUIIAX gacax gacax
OO0masi Tpy10eMKOCTh NPAKTUKH 110 Y4eOHOMY IJIAHY ) 180 135
KonrakTHasi pa6oTa — ayIuTOpHbIE 3aHSITHSI: 3,1 112 84
Jlaboparopusie 3ansTus (J1ad) 3,1 112 84




CamocrositesbHas padora (CP): 1,9 68 51

KoHnrtakTHas camoctosTenbHas pabora 19 0,4 0,3
Bupl camocTosTensHON paboThI ’ 67,6 50,7
Bun xoHTpOJIA: 3a4eT ¢ OLEHKOMU
10 cemecTp
Bus yae6HO# paGoTs B 3auernrix | B akanmem. B actp.
eIMHULIAX qacax qacax
OO0mast Tpy10eMKOCTh NPAKTHKH 110 Y4€0HOMY ILIaHY 9 324 243
KonTakTHas padora — ayIMTOPHBbIE 3aHATHS: 5,8 208 156
Jlaboparopusie 3ansTus (Jlad) 5,8 208 156
CamocrositeabHas padora (CP): 3,2 116 87
KonrtakTHas camocrosiTenbHasi pabota 39 0,2 0,15
Bunbl camocTosiTenbHON paboThI ’ 115,8 86,85
Bun konrpos: 3a4yerT

AHHOTaUA padoyeid MPorpaMmal
Y4eOHOM NPAKTHKH: 03HAKOMHTEJIbHAS MPAKTHKA
1 Heab yuyeOHOI MPAKTUKN: 03HAKOMHUTEJIbHAS NMPAKTUKA
— O3HaKOMJICHHE OOydJaromuXCsl ¢ TEMAaTUKONW M OpraHu3alMeldl HayYHBIX WCCIECTOBAHHM, MPOBOJUMBIX B
Hay4YHO-UCCJIEOBATEIbCKUX JTA00OpATOPUSIX XHUMHUKO-(hapMaleBTUIeckoro (axkynprera, mabopaTopusix
HAy4YHO-HCCIIEIOBATEIbCKUX HHCTUTYTOB Poccuiickoil akageMuu HayK W JPYTUX TOCYAapCTBEHHBIX M
HErocyJ1IapCTBEHHbIX Hay4YHbIX OpraHU3aIuii;
— 3aKpeIUICHHUE U YIIIyOJIeHuE TEOPETUUECKUX 3HAHUH, TOJIYYEHHBIX B X0JIe 00YUCHHUS;

— mpuoOpereHune  OOydaloIMMHUCS  MPAKTUYECKUX HABBIKOB M YMEHHUH, YHHUBEpPCAIbHBIX U
npodeccHoHATBHBIX KOMIETSHIIHIA, & TAKXKE OIBITA CAMOCTOSITENILHOUN MPO(eCcCCUOHATBHON AeITeTbHOCTH;
— (opmupoBanus y 0O0ydarImMXCS CHOCOOHOCTH pabOTaTh CaMOCTOSTEIRHO W B COCTaBE KOMAaHJBI,
TOTOBHOCTU K COTPYIHUYECTBY, MPUHATUIO PEIICHUN, CIOCOOHOCTH K MPOPECCHOHATHHON U COLUATBHON

ajanrtanuu
2 B pe3yabTare mnpoxoxkIeHHs Y4eOHOHl TNPAKTHKH: O3HAKOMHUTEIbHAsl MNPAaKTHKA
00y4arouuiics Mo MporpaMMe CreuraJanuTeTa 10JKeH:
Obaaoams CNeAYIONMMI KOMITIETEHITUSAMU U UHANKaTopamu ux noctmxkenus: YK-1.3; VK-4.1; YK-
VYK-6.1; YK-8.3; T1K-2-n.1; [IK-2-1.2.

Buame:

- OCHOBHBIE TEXHOJOTUYECKUE MPOIIECCHI, U3y4aeMble Ha MPAKTUKE;

- OCHOBHBIE CTIOCOOBI CHHTE3a, aHAIN3a, TPOU3BOJICTBA;

Ymems:

-TI0JTb30BAThCSl OCHOBHBIM TE€XHOJIOTHYECKUM HWJIM aHAIMUTHYECKHUM O0OpYJAOBaHUEM, M3YYCHHBIM B
X0/JIe IPAKTHUKH;

Brnaoems:

- KOMIUIEKCOM TIEPBOHAYANBHBIX 3HAHUH U MPEACTABICHUI 00 OpraHU3aluy TEXHOJIOTUYECKOTO WITH
Hay4HO-UCCIIEIOBATEIHLCKOTO MPOIECCa;

- HaBBIKAMU W3JIOKEHUS TIOMYyYEHHBIX 3HAHUI B BUJE OTUETA O MPOXOXKIACHUU MPAKTHKHU, ONMUCAHHUS
HCXOJIHBIX MaTepUaoB, CHHTE3a, KOHTPOJISl KaueCTBAa TOTOBOW MPOIYKIIHH.

3 Kpartkoe cogep:xaHue yueOHO NPAKTUKU: 03HAKOMUTEIbHAA NMPAKTUKA
VYueOHas mpakTUKa MPOBOIUTCS B 4 cemecTpe B (hOpME TEOPETHUECKUX 3aHATHH U SKCKYPCHUH.
1. ITocenienne TeMaTUYECKUX SKCIO3UIIUN MY3€€B U BBHICTABOK.



2. IlocewmeHne WHCTUTYTOB W MNPEANPUATUN, 3aHATBIX CHHTE30M, AaHAJIU30M M IIPOU3BOJCTBOM
(GU3MONIOrMYecK! aKTUBHBIX BEILECTB.

O3HaKOMJICHHE C OCHOBHBIMU TEXHOJIOTUYECKHMHU CTaJusMH U CIOCO0aMHM IPOU3BOJCTBA
(Gu3MONOrMYecKd aKTUBHBIX BEIIECTB, JEKAapCTBEHHBIX IpEnapaToB, CBOWCTBaMHU U O0OJACTSIMH HX
MPUMEHEHUS.

3. OsHakoMJIEHHE C TIEpCHEKTUBHBIMU HAyYHbIMH pa3paboTKaMH B O00JIaCTH CHHTE3a H
KOHCTPYHPOBaHUS (U3HOJOTHMYECKA AKTUBHBIX BEUIECTB M JIEKAPCTBEHHBIX mpemnaparoB. l[locemenue
Hay4YHBIX JIabopaTopuii Kadenp U 3HAKOMCTBO ¢ OpraHu3aiueil paboThl B HCCIIEI0BATEILCKON 1a00paTOpHH.

4. TloaroToBKy OTYeTa O MPOXOKICHUH YICOHON MTPAKTUKH.

TpeboBanus, mpenbsBIsiEMbIe K HAMTMCAHUIO U MPEACTABICHUIO OTUYETA.

KonkpeTtHoe copeprxkanue yaeOHON MPAKTUKH OMPEACNISICTCS C Y4ETOM BO3MOKHOCTEH M MHTEPECOB
Ka(eapel, OPraHU3yoLIEH NPaKTHKY, U IPUHUMAIOIIEH OpraHU3aIiH

KonkperHoe coaepxaHue yuyeOHOW TMPAKTUKH ONPEAENseTcs WHIWBUIYaJbHBIM 3aJaHHEM
o0yyJaromerocsi ¢ y4éToM MHTEPECOB U BO3MOXKHOCTEH KadeApbl WM OpraHU3aluy, TIe OHA MPOBOJIUTCS.
WuauBuayanbHoe 3ajaHue pa3padaThIBaeTCs MO MPOQUIII0 H3ydyaeMOW MPOorpamMmbl ClieHUaINTETa ¢ YYETOM
TEMBI BBIITYCKHON KBATU()UKALMOHHON pabOTHI.

4 O0beM yueOHOI MPAKTHKH: 03HAKOMHTEIbHAS PAKTHKA

. B 3auernbix | B akangem. B actp.
Bunsl yueOHoI paboThI
eAMHUIIAX gacax yacax
O01masi TPy10eMKOCTh NPAKTUKH 10 Y4eOHOMY IJIAHY 3 108 81
KonrakTHasi pa6oTa — ayIuTOPHbIE 3aHSITHUSI: 1,8 64 48
By koHTaKTHO# pabOTHI 1,8 64 48
CamocrositesbHas padora (CP): 1,2 44 33
KonrtakTHas camoctosTenbHas pabora 12 0,4 0,3
Bunel camocTosiTennbHON pabOThI ’ 43,6 32,7
Bun xoHTpoOJIA: 3a4eT ¢ OLEHKOH

5.5 I'ocynapcTBeHHasi UTOrOBasi aTTECTALMS: MOATOTOBKA K NMPoUeAype 3alUMThl U 3a1UTA
BBINIYCKHOM KBaJu(puKanuouHoii padorsl (53.0.01)

1 Ieab rocyiapcTBeHHON UTOTOBOM ATTECTALMU: MOATOTOBKA K MpoUeAype 3alUThHI U 3a1UTA
BBINIYCKHOH KBATH(UKANMOHHOH pPadoThl — BBIBICHUE YPOBHS TEOPETUYECKONM M IMPaKTHYECKOU
MOJTOTOBJICHHOCTH BBIMTYCKHUKA By3a K BBIMOJHEHUIO MPO(ECCHOHANBHBIX 337a4 M COOTBETCTBHS €ro
noaroroBku TpeboanusiM ®I'OC BO mno cnenumansaoctu 04.05.01 - dyHnameHTanbHas M MPHKIATHAS
XUMHUS.

2 B pe3yabTare NpPOXOXkKIACHUSI TOCYJAPCTBEHHONl WTOrOBOIl aTTecTallMU: MOArOTOBKA K
npoueaype 3alUThl U 3aMMTA BbHIMYCKHOH KBAJH(UKANMOHHONW pPadoThl y CTyJeHTAa NMpPOBepseTcs
¢(OpMHPOBAHHHOCTD CJACAYIIIMX KOMIIETCHIU, a TAKKe CJIeAYIIUX 3HAHUN, YMEHUH U HABBIKOB,
MO3BOJIIIIIMX OIEHUTHh CTeNeHb TOTOBHOCTH O0Y4YalIIUXCHA K AajbHeimeidl mpodeccHoHAJIbHOI
AesITeJIbHOCTH.

BbImyckHHK, OCBOMBIIMH  MpOrpaMMy — CHELMATUTEeTa, JOJDKEH o0iagaTh  CIEIyIOIIUMHU
KOMIIETECHIUSIMMU:

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-3.1; VK-
3.2; VK-3.3; VK-3.4; VK-3.5; VK-4.1; YK-4.2; VK-4.3; YK-4.4; VK-5.1; YK-5.2; VK-5.3; YK-6.1; YK-6.2;
VK-6.3; VK-7.1; YK-7.2; YK-7.3; YK-8.1; YK-8.2; VK-8.3; YK-8.4; YK-8.5; YK-8.6; YK-8.7; YK-8.8; YK-
8.9; YK-9.1; YK-9.2; VK-9.3; VK-10.1; YK-10.2; YK-10.3; OIIK-1.1; OIIK-1.2; OIIK-1.3; OIIK-2.1; OIIK-
2.2; OIIK-2.3; OIIK-3.1; OIIK-3.2; OIIK-4.1; OIIK-4.2; OIIK-4.3; OIIK-5.1; OIIK-5.2; OIIK-5.3; OIIK-
5.4; OIIK-6.1; OIIK-6.2; OIIK-6.3; OIIK-6.4; ITIK-1.1; I1K-1.2; TIK-2.1; I1IK-2.2; T1K-2.3; TIK-3.1; I1K-3.2;
[1K-3.3; 11K-3.4; [IK-4.1; I1K-4.2; T[IK-1-n.1; [1K-1-1.2; TIK-2-m.1; [1K-2-1.2; [IK-3-H.1; ITIK-3-1.2

3namo:
- MOPSIIOK ~ OpraHW3allid, IUTAHUPOBAHHMSI ¥ TPOBEACHHUS HAYYHO-HCCIEAOBATEIbCKUX paboT ¢



MCIIOJIb30BaHUEM TIOCIETHUX HAYYHO-TEXHUYECKUX JOCTHKEHHI B TaHHOW 001acTu;

- pU3UKO-XMMHUYECKUE OCHOBBI CHHTE3a OMOJOTMYECKH aKTHBHBIX BEIECTB, JIEKAPCTBEHHBIX MpPENapaToB U
MPUMEHSATH 3TU 3HAHUS Ha MPAKTUKE;

- OCHOBHbBIE TpeOOBaHMS K MPEICTABICHUIO PE3yIbTaTOB MPOBEIECHHOTO HCCIENIOBAaHUS B BUJE HAYYHOIO
0T4eTa, CTaThU WJIM JIOKJIAJA.

Ymems:

- CaMOCTOSAITEIPHO BBISBJIATH TEPCIEKTUBHBIC HAMPABICHHUS HAYYHBIX HCCIEIOBaHUN, OOOCHOBBIBATH
aKTyaJIbHOCTb, TEOPETUYECKYIO U MPAKTUYECKYIO 3HAUMMOCTh MPOOJIEMBbl, TPOBOAUTH SKCIIEPUMEHTAIILHBIE
MCCJIEI0BAHMS, AHAIU3UPOBATh U MHTEPIIPETUPOBATH MOJYYEHHBIE PE3YJIBTATHI;

- OCYIIECTBIISATh MOUCK, O0Opa0OTKY M aHAU3 HAYYHO-TEXHHYECKONH HH(POPMAIMHU MO TEME BBIMOIHSIEMOM
paboThL, B TOM YHCIIE C MPUMEHEHUEM COBPEMEHHBIX TEXHOJIOTU;

- paboTaTh Ha COBPEMEHHBIX MPUOOPAX, OPraHMW30BHIBATH MPOBEACHHE AKCIIEPHUMEHTOB U HCIBITAHUH,
MPOBOJIUTH UX 00PaOOTKY M aHATM3UPOBAThH PE3YJIBTATHI;

Braoems:

- METOA0JIOTUEN Y METOJMKOM MPOBEICHHS HAYYHBIX UCCIEIOBAHMI; HABBIKAMHU CaAMOCTOATEIbHON HAYYHOU
U MCCIIEI0BATENIbCKOM paboThI;

- HaBbIKaMHU pabOThl B KOJUJIEKTHMBE, IUIAHMPOBaTh M OPraHU30BBIBATh KOJUIEKTUBHBIE Hay4yHbIE
WCCJICTIOBAHMS; OBJIA/ICBATh COBPEMEHHBIMHI METOaMHU UCCIICIOBAHMS M aHATN3a TIOCTABJICHHBIX MPOOJIeM;

- CIIOCOOHOCTBIO pelllaTh MOCTaBJICHHBIE 3a/1aYH, MCMOJb3Ysl YMEHUS M HaBBIKM B OpraHU3allid Hay4yHO-
UCCIIEIOBATEIbCKUX U TEXHOJIOTMYECKUX PadoT.

3 Kparkoe coaep:kaHue rocyIapCTBeHHOH MTOIOBOHM aTTeCTAMM: MOATOTOBKAa K Mpoueaype
3alMTHI ¥ 3aIMTA BBITYCKHON KBATH(HUKALMOHHOH padoThI

l'ocynapcTBeHHass uToroBasi aTTecTalusa: MOATOTOBKA K MPOLEAYpPE 3alIUThl U 3alUTa BBITYCKHOU
KBaTM(DUKAIIMOHHOW paboThl mpoxoautT B 10 cemecTpe Ha 6aze 3HaAHUWI, YMEHUI U HABBIKOB, IMOTYYCHHBIX
CTYJICHTaMH MPU U3YYEHUHW AUCHUIUIMH cnenranbHOCTH 04.05.01 dyHnnameHTaabHas U NPUKIATHAS XUMUS U
MPOXO0K/ICHUSI PAKTHK.

l'ocynapcTBeHHass uToroBasi aTTecTalusa: MOATOTOBKA K MPOLEAYpPE 3alIUThl U 3alUTa BBITYCKHOU
KB (PHUKAIIMOHHON pabOTHI MPOBOAUTCS TOCYAAPCTBEHHOM YK3aMEHAIIMOHHON KOMUCCHEH.

Kontponbs ypoBHA CHOPMHUPOBAHHOCTH KOMIIETEHIIMA OOYYAIOMIMXCs, TPHOOPETEHHBIX TIpU
ocsoernu OOII, ocymiecTBiseTCsl MyTeM NPOBEACHUS 3aLIUTHI BBITYCKHON KBAJTU(PHUKAIIMOHHON PabOTHI
(BKP) u npucBoenus kpanupukanuu «Xumuk. Ilpenooasamenv xumuu.».

3ammra BKP sBisercs o00s3aTenbHON MPOLEAYpO HTOTOBOM TOCYAApCTBEHHOHM aTTecTallu
CTYJCHTOB BBICIIMX Y4E€OHBIX 3aBEJCHHIl, 3aBEepIIAIOIIUX OOy4YeHHE [0 HaIlPaBJICHUIO MOATOTOBKU
cnenuanurera. OHa MPOBOAMWTCS MyONHMYHO HA OTKPBHITOM 3acenaHuu DK coriacHo yTBEpkKICHHOMY
JeKaHaTOM rpaduky, Ha KOTOPOM MOTYT MIPUCYTCTBOBATh BCE YKENAIOIILE.

Marepuainsl, IpeicTaBisgeMble K 3aIUTe:

BBITTYCKHAs KBaTu(UKaImoHHas paboTa (MOSICHUTENIbHASI 3aICKa);

3amanue Ha BeinonHenne BKP;

oT3bIB pykoBoauteis BKP;

peuensus Ha BKP;

npe3eHTanus (pa3gaTovyHbIi MaTepual), MOANNCAaHHAS. PYKOBOAUTEINEM;

JIOKJIA.

B 3agmaum DK BXOJAT BBIABICHHE TOJTOTOBIEHHOCTH CTyJI€HTa K MpodecCHOHATbHON
JeATEIbHOCTH U MPUHSTHE PEUICHUSI O BO3MOKHOCTHU BbIJJAUH €MY JUIIIIOMA.

Pemennie o npucyxaeHUH BBHINYCKHUKY KBalW(UKAIMK CIEUANNCTa MPUHUMAETCS HA 3aceJaHuH
I'SK npocThiM OONBITMHCTBOM MPU OTKPHITOM T'OJIOCOBAHUU YWICHOB KOMHCCHUU Ha OCHOBAaHUH PE3yJbTAaTOB
UTOTOBBIX  HCIIBITAaHUN. Pesynmprarel  onpenenstorcs  OLEHKaMH «OTJIIMYHOY, «XOpOLIOY,
«YIOBJIETBOPUTEIBLHO», «HEYIOBIECTBOPUTEIILHO.

OOyuaromuiics UMeeT MpaBo MOAATh B aNEUIALUOHHYI0O KOMHCCHIO aneJUILIUI0 O HapyIIEHUH, MO
€ro MHCHHIO, YCTAHOBJICHHOW MPOIEAYPHI 3aIIUThHI BBITYCKHON KBaTHU(PUKAIMOHHONW padOThI. ATIEIUISAIUS O
HECOIJIACHU C Pe3y/IbTaTaMHU 3alUThI BEIMYCKHON KBaTU(UKAIIMOHHONW pabOThl HE MPUHUMAETCS.

4 O0beM rocygapCTBeHHOH HWTOIOBOH aTTeCTAMH: NMOATOTOBKA K IpoLeaype 3allUuThl H
3a1IMTa BBINYCKHOM KBAJIU(PUKANMOHHON padoThI



Butbt yaebHoii paboTs! B 3avernbix | B akamem. B acrp.
€OIUHULIaX qacax dacax
O6mas tpynoemkoctb 'MA nmo yuedOHOMY miiany 9 324 243
CamocrositesbHas padora (CP): 9,0 324 243
KonrtakTHas pabota — uToroBas arrecTamus 9.0 0,67 0,5
Brimonnenue, Hanucanue un opopmiaenue BKP ’ 323,33 242.5
Bua konrpoJs: 3ammura BKP

5.6 ®akyabTaTUBBI

AHHOTaUUs padoyeil NPOrpaMmMbl JUCUUIIIIMHBI
«'paxkganckas 3a1IUTa B Ype3BbIYAHHBIX CUTYANUAX)

1. leab AMCUMIUIMHBI -- TIOJTOTOBUTH CTYJIEHTAa K OCMBICIEHHBIM MPAKTHYECKUM JEHCTBHUSAM IO
o0ecrieyeHnI0 CBOEH 0e30MacHOCTH M 3alIUThl B YCIOBHSIX BO3HMKHOBEHMS YPE3BBIYAMHON CUTyaIuu
MPUPOIHOTO, TEXHOTEHHOTO U BOGHHOI'O XapaKTepa.

2. B pe3yabTare u3y4eHusi JTUCHUIIMHBI 00YYAIOLIMICS TOJI/KEH:

Obaaoams clieqyomUMy KOMIETSHIIMSIMU U HHAUKATOPAMH UX JOCTUKCHUS:

VK-8.1, VK-8.2, VK-8.3, VK-8.4, IIK-3-n.2.

3namo:

- XapaKTepUCTUKHU TPHUPOJIHBIX OEICTBUN, TEXHOTEHHBIX aBapuii W KaTacTpod Ha paauaIllMOHHO,
XUMHUYECKH U OMOJOTHYECKH OMACHBIX 00bEKTaxX, Mopakaroiue GakTopbl IPYruxX OMacHOCTE;

- OCHOBBI BO3JICHCTBHUS OMACHBIX ()aKTOPOB YPE3BBIYANHBIX CUTYyaIllMii HA YEIIOBEKa M MPUPOIHYIO
cpeny, JOMYyCTUMbIE IPEEIbHbIE KPUTEPUN HETATUBHOTO BO3/IEHCTBUS;

- Mepbl 0€30MMacHOro MOBENEHUS NpU MpeObIBAaHUU B paiioHax (30HAX) MOXKapOB, PaIUOAKTUBHOTO,
XUMHYECKOTO U OMOJIOTHUYECKOT0 3arps3HeHMS;

- CIIOCOOBI M CPEJICTBA 3aIUTHl YeJIOBEKa OT BO3CHCTBUS MOPaKAIOMIMX (PAKTOPOB YPE3BbIUANHBIX
CUTYallMil IPUPOJTHOTO, TEXHOTEHHOT'O ¥ BOGHHOT'O XapakTepa.

Ymemy:

- HCIOJb30BaTh CPEACTBA 3aAIIUTHI OPTaHOB JABIXAHUS U KOXKH, MEIUIMHCKUE JJI1 CaMO3allUThl U
OKa3aHUs TTIOMOIIIH IPYTHM JIFOJISIM;

- TMPUMEHSTHh TEPBUYHBIE CPEACTBA MMOXKAPOTYIICHUS Ui JIOKAJM3allMM U TYIICHUS IM0XKapa,
BO3HHKIIIETO B ayAUTOPUH (J1abopaTopun);

- OKa3bIBaTh cebe U IPYrMM MOCTPAAABIINM MEAULIMHCKYIO MTOMOIIb C UCTIOJIb30BAHNEM TaOEIbHBIX
U TIOJIPYYHBIX MEIUIIMTHCKUX CPEJICTB.

Braoemy:

- npuéMaMu TPOBEICHMS YaCTUYHOM CaHUTApPHOW OOpaOOTKM TpHU BHIXOJE W3 paiioHa (30HBI)
PaznoOaKTUBHOTO, XMMUYECKOTO M OMOJIOTMYECKOTO 3arpsi3HEHUS (3apaXKeHHs);

- croco0amMu ¥ TEXHOJIOTUSIMU 3aIIUTHI B UpE3BbIUaHBIX CUTYAIUSX.

3. Kparkoe comepxanue Q1M CUUIIHHBI.

Paszoen 1. Onacnocmu npupooroco xapakmepa

Cruxwuitaple OICTBUS, SIBICHUS MPHUPOIBI Pa3pylIIUTEIBHON CHIIBI - 3eMJICTPSICEHUS, HABOTHEHUS,
CeJIeBble MOTOKH, OMOJI3HU, CHEXHBIE 3aHOCHI, U3BEP’KEHUE BYJIKAHOB, OOBaJIbl, 3aCyXH, yparasbl, OypH,
MIOKapBbI.

Pasoen 2. Onacnocmu mexnozennozo xapakxmepa

ABapun ® KaracTpopl Ha pPaaUANMOHHO OMACHOM OOBEKTE, XWMHUYECKH OITACHOM OOBEKTE,
OMOJIOTUYECKH OMacHOM OOBEKTe; Ha TpaHCIOPTE (PKEIE3HOJOPOKHOM, AaBTOMOOHWILHOM, PEYHOM,
aBUAIIMOHHOM ); Ha TUAPOCOOPYKCHUSAX; HA KOMMYHAJIBHBIX CUCTEMaX KH3HEOOECIIeUeHUsI.

Pa3zoen 3. Onacnocmu soennoco xapakmepa



[TpuMeHeHHnEe OpYyKHUSI MACCOBOTO MOPAXKEHUS (SAEPHOT0, XUMHUUECKOT0, OHMOJIOTHYECKOT0), OOBIYHBIX
CPEICTB C 3a)KUTaTeIbHBIM HAIIOJIHEHUEM, HOBBIX BUOB OPYXKHUs. 30HBI 3apaXKCHUS OT CPEICTB IMOPAKEHUS
U UX BO3JCHCTBUE HA HACEIICHUE U OKPYXKAIOLYI0 IIPUPOJHYIO CpELy.

Paszoen 4. Hooxcapuas 6ezonacnocmo

[Toxxapnast omacHocTh. [lokapHas oxpana. Knaccudukarus moxapoB B 3IaHHSIX M MOMEIICHHSX.
Cranuu pa3BuUTHs MOXKapoB. JIokanuzamus v TylieHHe NoxkapoB. llepBuyHBIE CpelicTBa MOXKAPOTYIICHUS
(ormerymmrenu OII -8, OY-2, OBII-5, BHyTpeHHUH MOXapHBIA BOJOIPOBO/T) U MPaBUJIa MOJTH30BAHUS UMHU.
ABTOMaTHYECKHE CHCTEMBI MOKAPOTYIICHUS] — CIIPUHKJIEPHBIE U IpeHuepHble. OTHeTyIalue BelecTBa —
BOJIa, TICHBI, HETOPIOYME Ta3bl U pa30aBUTEIH, TOPOIIKOBBIE COCTABHI, FAIOT€H3aMEIIEHHBIC YTIICBOIOPOIbI.

Pa3zoen 5. Komnnexc meponpusimuii 2paxcoanckou 3aujumsl HacenieHus

Onosenienue W MHQOPMHUPOBAHUE HaceleHus 00 omacHOCTH. [IpuHsATHE HaceleHHEM CHUTHAJOB
onogemienus («Buumanue Bcem!», «Boznymnas TpeBora», «PaanannoHHas omacHOCTb», «XUMUYECKas
TpeBoray, «OTOO0I OMACHOCTHY») U TOPSIOK IEUCTBHS MO HUM. DBaKyalrusi HACEJICHHS M3 30HbI OMAaCHOCTH.
CriocoObI 5BaKkyaruu. DKCTPEHHAs YBaKyalls CTYJCHTOB U3 ayTUTOPUU TP BOZHUKHOBEHUH TIOXKapA.

CpencrtBa nHIAUBHAYAIBHOM 3amuThl opranoB aeixanus (I'TI-7, I'TI-9, P-2, V-2K, PIIA-1, PIIT-67M,
PY-60M, «®enukcy», I'13K, AT, AII-3, T13Y-K, UII-4M, UII-5, UII-6, KUII-8), koxu (JI-1, O3K)
yesnoBeka. MeIuIMHCKHIE CPEeACTBA 3alUThI.

CpencrtBa KOJUIGKTUBHOM 3alIMTHl HaceleHus. HasHaueHWe, 3alUTHBIE CBOWCTBA YOEKUII.
[IporuBopamuanuonusie ykpoitus (IIPY, momzemnbie memexomHble TEpexXOibl, 3ariyOJICHHBIE CTaHIIMH
METpPOIIOJIUTEHA), MPOCTEUIINE YKPBITUS (TpaHIIEH, OKOMbI, MNEepeKkpbIThie Iienu). [lpaBuia 3aHgaTHS
yoexuIna.

Pa3zoen 6. Oxazanue nepsoii nomowu

Oxa3aHMe IepBOM MOMOLIM IpU OXOraxX, paHEHUsAX, 3apakeHusx. I[IpoBeneHune wacTUUHOU
CaHMTapHOM 00PaObOTKU KOKHBIX IIOKPOBOB YEJIOBEKA MPH BBIXOJE U3 30H PaJAMOAKTUBHOIO, XUMHUYECKOTO U
OMOJIOTUYECKOT0 3apa)XeHUs (3arpsiI3HEHNs ), U3 30H I0KaPOB.

Pasoen 7. Jluxeuoayus nociedcmeauil upe3sbidaimoli cumyayuu

ABapuifHO-criacaTeibHbie Pa0OThl. DKCTpPEHHAs »dBaKyaluss W3 ayauTopuu (Jraboparopuu) B
YCIIOBUAX IIOXKaApa, paaualiuOHHOTO, XWUMHUYCCKOIO, 6I/IOJIOFI/I‘-IGCKOFO 3arpsA3HCHUA TCPPUTOPHUU C
HCITOJIB30BaHUEM MpocTermmx cpeacts 3amuThl («Dennkey», 13K, nporusorasza ['TI-7 ¢ II1T-3).

4. O0beM y4eOHO JTUCUMIIIIUHBI:

O0BbeM JUCHUIIINHEI
B OHOM pad
U1 yueOHOi padoThl Axan. | Acrp,
3E
q q
O0mast Tpy10eMKOCTh JUCUHMILIIHHbBI 1 36 27
KonTakTHas padoTa — ayIMTOPHBbIE 3aAHATHS: 0,44 16 12
Jleknun 0,44 16 12
CamocTosiTesibHasi padoTa 0,56 20 15
KoHnrakTHas camocrositensHas pabora 0,2 0,15
0,56
CaMOCTOSITETbHOE U3YUYEHUE PA3/ICIIOB TUCIUTIIINHBI 19,8 14,85
Buja uTOroBOro KOHTpPOJIs: 3aver

AHHOTaNUA padoyell MPOrpaMMbl JUCHUIJIMHBI

«IlepeBo/l HAYYHO-TEXHHUYECKOM JIUTEPATYPbI»
1 Ieap AUCHMIVIMHBI — TpuoOpereHne oOydaromMuca oOImeld, KOMMYHUKATUBHOW U
npoecCHOHANBbHOM KOMIIETEHINM, YpOBEHb KOTOPBIX Ha OTHENbHBIX JTamax S3bIKOBOW MOATOTOBKU
MO3BOJIIET  BBIMIOJIHATH  PA3NUYHbIE BHIBI NPO(ECCHOHATBLHO OPHUEHTHUPOBAHHOTO TIEpeBofa B



IIPOU3BOJCTBEHHON U HAYYHOU IEATEIBHOCTH.
2 B pe3yabTaTe u3yuyeHHus JUCUMILIMHBI 00y4AKOIIMIACA 10 MPOrpaMMe ClelUAJTUTETA T0JIKEH:
Obaadoams cNeayOUMMI KOMIIETEHITUSIMU U UHAUKaTopamu ux fgoctmxkenus: YK-4.2; YK-4.4; T1K-
2-n.2, I1IK-4.2.

3namo:
— OCHOBHBIE CIIOCOOBI JOCTHKEHUS SKBUBAJICHTHOCTH B TIEPEBO/IC;
— OCHOBHBIE IIPUEMBI IIEPEBOAA;
— SI3BIKOBYIO HOPMY U OCHOBHBIE (DYHKIIMH A3bIKA KAK CHCTEMBI;

— JIOCTaTOYHOE JUIS BBITIOJIHEHUS MEPEeBO/a KOJIMYECTBO JIKCUYECKUX €AMHUL], (pa3eoOTU3MOB, B
TOM YHCJIE COLMAIIBHBIX TEPMUHOB U JINHIBOCTPAHOBEIYECKUX PEATIUN;

Ymemy:
— IIPUMEHATH OCHOBHBIE IIPUEMBI IIEPEBOA;
— OCYILIECTBIISAITh MHUCHMEHHBIA TMEPeBOA C COONIOJEHHEM HOPM JICKCHUECKOW SKBHBAJCHTHOCTH,
COOJIIO/IEHNEM T'PaMMAaTUYECKUX, CHHTAKCUYECKUX M CTHIINCTUYECKUX HOPM;
— 0(OpMIIATB TEKCT MEPEBO/Ia B KOMIIBIOTEPHOM TEKCTOBOM PEIaKTOPE;
— OCYIIECTBIIATH TIEPEBOJ C COOJIOJEHHEM HOPM JIEKCMYECKOH HKBHUBAJIEHTHOCTH, COOJIIOJCHUEM
IrpaMMaTH4YECKUX, CUHTAKCUYECKMX U CTUJIMCTHMYECKUX HOPM TEKCTa IIepeBoJa M TEMIIOpPAIbHBIX
XapaKTEPUCTUK UCXOAHOIO TEKCTA;

Braoemy:
— METOJMKOW MpEeAnepeBOAYECKOr0 aHalIMu3a TEKCTa, CIOCOOCTBYIONIEH TOYHOMY BOCHPHUATHIO MCXOJHOIO
BBICKA3bIBAHU;
— METOAMKOM NOJTOTOBKM K BBIIOJHEHUIO IEPEBOJA, BKIOYAs IMOMCK HH(MOpPMALUU B CIPAaBOYHOH,
CIIELUAJILHOM JINTEPAType U KOMIIBIOTEPHBIX CETSX;
— OCHOBaMH CHCTEMBI COKPAIICHHON MEPEBOAYECKOH 3aIIUCH IIPU BBIIIOJIHEHNUN NIEPEBOA;
— OCHOBHOW MHOSA3BIYHON TEPMHUHOJIOTUEH CIIELIMAIIBHOCTH;
— OCHOBaMU peeprupOoBaHUs U aHHOTUPOBAHUS JIUTEPATYPHI IO CHELUATBHOCTH.

3 Kpartkoe cogep:xaHue JUCUMILIHHbBI

Pasoen 1. Ocnosnvle nekcuueckue u cmuaucmuyeckue 3aKOHOMEPHOCMU Nepesood HAYYHO-
MexXHUYecKou 1umepamypol

1.1 Jlexcnuyeckue 3aKOHOMEPHOCTH HAay4HO-TEXHUYECKOIro nepeBoaa. CMBICIOBOM aHaIW3 Hay4dHO-
TEXHUYECKOT0 TEKCTa U ero cermeHrtauus. CTUIMCTHYecCKue O0COOEHHOCTH HAyYHO-TEXHMYECKHUX TEKCTOB.
[Ipeononenue TpyaHOCTEH, CBSI3AHHBIX C PACXOKACHHEM CHHTAKCHUYECKHX CTPYKTYp HHOCTPAHHOTO M
PYCCKOTO TEXHUYECKUX TEKCTOB.

1.2 CpaBHeHHMe mOpsJKa CJIOB B aHIMVIMHCKOM M pycCKOM npemioxeHusx. IlepeBon cios,
yCTaHOBJIEHHE 3HaueHus ciosa. IlepeBog cBoOoAHBIX U (pazeosiornueckux cioBocoueraHuid. IlepeBon
3aroJI0BKOB TEKCTOB U CTaTel

1.3 Coxkpamennsi. OcoO€HHOCTH HX TepeBojia. Pa3BuTre HaBBIKOB MEpeBOIa HA IPUMEPE TEKCTOB T10
TeMe «XuMudeckas sadopatopus» «3MepeHus: B XUMHI.

1.4. Jlexkcuueckue TpaHchoOpMaIuu TPH TEPEBOJE TEKCTOB MO TEMAaTHKE XHMHUHM U XUMHUYECKOU
TEXHOJIOTHH.

Paszoen 2. Ocnoeuvie epammamuyeckue ocobeHnocmu nepegooa.

2.1. Ocobennoctu mepeBoaa npeanoxkenuit Bo Bpemenax Indefinite, Continuous., Perfect, Perfect
Continuous Ha nmpumepe nepeBoJa TEKCTOB M0 TeMaTHKe XUMHUYeCKON TexHosoruu IlepeBoa mpuaaTouHbIX
MPEJI0KECHU M.

2.2. Metoapl U MpHEMBI TIEPEBOJIA CTPAJATEIBHOrO 3aJI0ra Ha MPUMEPE MEePEBO/Ia TEKCTOB MO TEME
"TexHonoruu Oyaymero".

2.3. Tumbl yCIOBHBIX MPEUIOKEHUHN, MpaBUjia U 0COOEHHOCTH WX mepeBoja. IIpakTuka mepeBoja
YCIIOBHBIX TPEJIOKEHUH Ha TMpUMEpax TEKCTOB IO pa3JIMYHBIM pa3jieiaM XUMHU W XHUMHYECKOU
TEXHOJIOTHH.

2.4. MopnanpHble TJIaroibl M OCOOCHHOCTM WX IMepeBOJla Ha MpUMEpE TMepeBoJa TEKCTOB
«TexHomnorusy, «IIpombiliieHHOE 000pYI0BaHHE

Paszoen 3. Ocobennocmu nepesoda npednodiceHull ¢ HeIUYHbIMU GOPMAMU 21A201A



3.1 Uudunutus (Heonpenenennas ¢popma riarona). Ponb nHGUHATHBA B PEATIOKEHUN U BAPHAHTHI
nepeBoJia Ha pycckui a3bIk. [Ipuyactus u repyHanii. BapuanTsl nmepeBoja Ha pyCCKUM SI3bIK.

3.2 WudunutuBHbie 0060poTHl. OO0pOT nomnosHeHHe ¢ MHPUHUTHBOM. OOOpOT mMojjexalee ¢
MHQUHUTUBOM. Pa3nnuHble BapHaHThI IEPEBOA.

3.3 IlepeBoa mpuYacTHBIX 00OPOTOB. AOCOJIOTHBIM MPUYACTHBIA OOOPOT W BAapHAHTHI MEPEBOAA.
Pa3BuTue HaBBIKOB NepeBosia B chepe XUMUM U XUMHUUECKON TEXHOJIOTHH.

Pa3zoen 4. Ocobennocmu peghepamuerno2o nepesooa

4.1. AnTOpUTM TMpPEANepeBOTIECKON pPabOTHl C HAYYHO-TEXHHUYECKUM TEKCTOM 10 XHMHUKO-
TEXHOJIOTUYECKOI TeMaTHKe.

4.2. AnropuT™m cocTtaBieHus pedepara o XuMUKO-TEXHOJIOTUYECKON TeMaThKe (aHHOTALIUH )

4.3. Aaroputm paboThI 110 pepepaTuBHOMY

4 O0bem yueOHOH THCHUILINHBI

Cewmectp
Bcero
Bun ydeOHoit paGoTs 3 cemectp 4 cemectp
3FE Axa. 3E Akap. 3F Axka.
. q, q,
OO6m1ast TpPyA0€MKOCTh TUCITUTUTHHBI 4 144 2 72 2 72

KonTakTHas padora — ayiuTopHbIe 1,78 64 0,89 32 0,89 32

3aHATHSA:
B TOM YHCJe B (pOpMe NPAKTUYECKOM 1,78 64 0,89 32 0,89 32
NMOATOTOBKH

[Tpaktuueckue 3ausatus (I113) 1,78 64 0,89 32 0,89 32
B TOM 4HcClie B (hOpMe IPAKTUIECKON 1,78 64 0.89 37 0.89 37
MOJITOTOBKU

CamocrositesbHas padora (CP): 2,22 80 1,11 40 1,11 40
KoHTakTHas camocTosTenpHas pabora 39,8 39,8

2,22 80 1,11

Bunbl camocTosTenpHOM paboThl 0,2 0,2
Bua koHTpoJs: 3a4yerT 3a4yerT
Beero Cemectp
B yuc6Hoi paGoTs! 3 cemecTp 4 cemectp
3F Axkap. 3E Acrtp. 3F Acrtp.
9. 9. 9.
O01mas TpyA0€MKOCTh JUCIUTIIINHBI 4 108 2 54 2 54

KonTakTHasi pabora — ayIuTOpHbBIE 1,78 48 0,89 24 0,89 24

3aHATHS:

B TOM 4mcJje B popMe NpPaKTHIECKOi 1,78 48 0,89 24 0,89 24
MOJATOTOBKH

[Tpaktuueckue 3ansatus (I113) 1,78 48 0,89 24 0,89 24
B TOM 4HCJIe B (hOpMe IPAKTHICCKOM 1,78 48 0.89 24 0.89 24
MIOATOTOBKHU

CamocrositesbHas padora (CP): 2,22 60 1,11 30 1,11 30
KoHnrakTHas camocrositensHas pabota 27,85 27,85

2,22 60 1,11

Bunbl camoctosaTensHON pabOThI 0,15 0,15
Bua konTpoJs: 3a4eT 3a4eT




