5. AHHOTAIIMUU PABOYUX MNPOT'PAMM JJTUCHUIIJIUH, IPAKTUK U TTHA
5.1. IucuunjnHbl 00513aTEIbHON YacTH

AHHOTauA padoyeil MPOrpaMMbl JUCHUIJIMHBI
«HOCTpaHHBIN A3BIK»

1. Heab AMCHMIVIMHBI — TMPUOOpPETEHHE O0YYarOIUMUCA OO0IIeH, KOMMYHHUKATHBHON WU
Mpo)eCCHOHAIBHONW  KOMIIETCHIIMM, YPOBEHb KOTOPBIX Ha OTAEIBHBIX JTamax s3bIKOBOU
MOJTOTOBKHU ITO3BOJISICT MCIIOJIb30BAaTh MHOCTPAHHBIH SI3bIK MPAKTUYECKU KaK B MPOQecCHOHATbHOM
(MpOM3BOICTBEHHOM U HAYYHOW ) ACATEIHHOCTH, TaK U JIJIS TIEJIe caMo0Opa30oBaHUsI.

2. B pe3yJabTaTe H3y4eHus AUCHUILVIMHBI 00y4YaoImiics o nporpamMme dakajiappuara
JAOJIAKEH:

Ob6nadamye cleayOMUMU KOMIIETEHIIMAMU ¥ UHIUKATOPAMH UX JTOCTHUKECHUS:

OIIK-6.3, OIIK-6.4, YK-4.3, VK- 4.4, YK-4.6.

3nams:

- OCHOBHBIE  CNOCOOBI  COYETAEMOCTH  JIEKCMYECKMX  €IWHUI] U  OCHOBHBIE
CJIOBOOOPA30BATEIHHBIC MOJICTIH;

- PYCCKH€ 3KBUBAJICHTBl OCHOBHBIX CJIOB M BBIPQXEHHI peur B MPOLIECCE MEXIUYHOCTHOTO
U MEXKYJIbTYPHOTO B3aUMOCHCTBUS;

- OCHOBHBIE MPHUEMBI U METOJIbI peepUPOBAHUS U AHHOTUPOBAHHUSI TIUTEPATYPHI;

- TACCUBHYI0 M aKTHUBHYIO JIEKCHKY, B TOM YHCJIE OOIIEHAYYHYIO U CIEHUAIBHYIO
TEPMHHOJIOTHIO, HEOOXOAUMYIO Jisi pa0OTHI HaJl TUIIOBBIMU TEKCTaMU;

- IpUEMBI pabOThI ¢ OPUTMHAILHON JIUTEPATYPON HA HHOCTPAHHOM SI3BIKE

Ymems:

- paboTaTh C OPUTHHAIBHON JUTEPATYpOi HA HMHOCTPAHHOM SI3BIKE;

- paboTathb cO cloBapeM;

- BECTH TEPENHCKY Ha M3y4aeMOM S3bIKE C IIEJbI0 MEXIUYHOCTHOTO M MEXKYJIHTYPHOTO
B3aUMOJCHCTBUS;

- BECTH PEUYEBYIO JEATEIHOCTh MPUMEHUTEIHHO K cepe ObITOBOM U mpodeccHoHAIBHOM
KOMMYHHKAIIHU

Braoemy:

- MHOCTPAHHBIM $I3bIKOM Ha YpPOBHE MEXIUYHOCTHOTO M MEXKYJIbTYPHOTO OOIIEHUS,
HaBbIKAMH M YMEHHSIMHM pEUEBOWM JEATEIbHOCTH TNPUMEHUTENBHO K cdepe OBITOBONH U
npodeccuoHanbHOM KOMMYHHUKAIIUU, OCHOBaMH IyOJIUYHON peyu;

- OCHOBaMH pedepHpoBaHMS M aHHOTHPOBAHUS JIUTEPATYPhl HA M3Y4a€MOM HHOCTPAHHOM
A3BIKE

3. KpaTkoe cogep:kanue TUCHUIIIAHBI

Pazgen 1. 'paMmaTuyeckue u JieKCHYeCKHe TPYAHOCTH U3Y4YaeMoro si3bIka

1.1. ChopspkeHne W HW3MEHEHHE TJIarojia-CBS3KM B (GoOpMax HACTOSIIETO BPEMEHHU.
Bunospemennsie hopmsl raaroioB. O6pazoBanue GopMm MPOCTHIX, TPOJOKEHHBIX, TEP(HEKTHRIX U
nepQeKTHO-MIPOJOKEHHBIX BpEeMEH Iuarojia. BompocuTenbHble NpPeUIOKEHHs] B Pa3IMUHBIX
BpeMeHax. OOpa3oBaHue OTpUIIATEIBHBIX (DOPM TIIaroja B pa3InYHbIX BpeMEHaXx.

1.2. CornacoBanue BpeMeH. Y CIIOBHBIE IIPEIOKEHUS.

1.3. OOpa3oBaHue MPOCTHIX, MPOJODKEHHBIX, MEPPEKTHBIX BPEMEH TIAroybHeIX GopM U
ynotpe6ieHue ¢GopmM cTpagaTeIbHOTO 3a10ra.

1.4. Tlpuuactus. Ilpudactust HacTosero u npoieanero Bpemenu. I[lepdextapie Gpopmbl
npuvacTs. MecTo MpuvacTHii B MPEIJI0KeHUH. AOGCOFOTHBIM MPUYACTHBIA 000POT

1.5. Un¢unutus. ®opmbl unpuuutHBa. IlpomomkeHHbi U nepdeKTHBIA WHOUHUTUB.
Oynkiuu nHQUHUTHBA B ipeaioxeHnn. OOpa3oBaHue u ynotpedieHne HHOUHUTUBHBIX 000POTOB
THUIIA «CIOXKHOE MOAJIEKAIEE» U «CIIOKHOE JTOTIOTHEHHE.

1.6. Mopnaneubie riaronsl. CTpykTypa mpemiokeHus. [IpuHIMMIBI CI0BOOOpa3oBaHUSI.
Coxkpamienus (ab0peBuatyper). O0o3HaueHue natel [IpaBuia YTEHUS XUMHYECKHX SJIEMEHTOB,
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o0o3HaueHnii W (OpMyJT HEOPraHMYECKHX COCAMHEHUH M YpaBHEHHH XUMHUYECKUX PEaKLIUH.
[IpaBuna ureHus equHuL U3MepeHus. [IpaBuia yTeHuss HaMMEHOBAaHUI OCHOBHBIX OPraHMYECKHX
COCTUHEHUN.

Pa3nes 2. PazBuTHe HABBIKOB YTEHUSI TEMATHYECKHX TEKCTOB.

2.1. Pa3BuTue HaBBIKOB YTEHUS IPOPECCHOHATHBHO-OPUEHTUPOBAHHBIX TEKCTOB.

UreHue TEKCTOB.

2.2. Ilonsarue o Buaax ureHus. Il[pocMoTpoBoe ureHne Ha nmpuMepax TeKcToB o xumuw, [1.1.
Mengaeneese, PXTY um, [[.1. Menneneena.

AKTHUBH3a1Us JEKCUKU NPOYUTAHHBIX TEKCTOB.

2.3. W3ydaromiee 4YTEHHWE HAYYHBIX M HAYYHO-TIOMYJSPHBIX TEKCTOB 110 BBIOpAaHHOM
CIEIMAJIBHOCTH.

Pa3nea 3. IIpakTuka ycTHOH peun

3.1. IIpakTuka ycTHOM peun

3.2. Monosiornueckasi pedb 1Mo Teme «o cebe u o Oyaymed mpodeccun». Jlekcuueckue
0COOEHHOCTH MOHOJIOTMUYECKOM peyuH.

3.3. PedeBoil 3THUKET MOBCETHEBHOTO OOIICHHS.

Oc00EHHOCTH TUAJIOTHYECKOM PeUuH M0 MPOHICHHBIM TEMaM.

Pa3zgen 4. Oco0eHHOCTH A3LIKA CIIENMAJTLHOCTH

4.1. I'paMMaTU4EeCKHE U JICKCHUYECKUE TPYAHOCTH SA3bIKA CIIEI[UATbHOCTH.

Paznuunble BapuaHTHI MEpeBOAa NMPUYACTUH Ha pyccKuil s3bIK. [IpuuacTHble 000pPOTHI U
IIPUEMBI X NIEPEBO/IA HA PYCCKUU S3BIK.

4.2. CocnararenbHO€ HAaKJIOHEHUE.

4.3. V3yueHue mpaBuUJ IEPEBOAA PA3TUYHBIX (OpM HHOUHUTHBA M WHOUHUTHBHBIX
000pOTOB Ha PYCCKHI SA3BIK.

4.4. N3yyaroliiee 4UTEHUE TEKCTOB

4. O0beM yueOHOM JUCUUIJIMHBI

Beero 1 5 Cemectp ; ;
Bun yueGHOM
paboTsl Axan. Axan. Axan. Axan. Axan.
3E q, 3E q, 3E q, 3E q, 3E q,

OO01mas TpyA0eMKOCTh
JOUCITUTITIINHBI

12 | 432 | 3 | 108 |3 | 108 | 3 | 108 | 3 | 108

KonTakTHas padora —

Ay TUTOPHbIE 3AHSTHS: 88 | 320 (22| 8 (22| 80 22| 80 |2,2| 80

Jlexmun - - - - - - - - - _

[Tpaktuueckue 3ansatus (113) | 8,8 | 320 [ 2,2 | 80 2,2 80 [22| 80 [2,2] 80

JIabopatopHubie paboTsl (JIP) - - - - - - - - - -

CamocTosiTesibHasi padoTa 32| 112 {08 | 28 (0,8 28 |08 | 28 (0,8 28

KonTakTHas camocTosiTenbHas

0,8 0,2 0,2 0,2 0,2
pabota
3,2 0,8 0,8 0,8 0,8
CaMOCTOSITETbHOE U3YYEHUE 111,2 27,8 27,8 27,8 27,8
pa3esIoB JUCHUILIMHEI
By HTOroBOro KOHTPOJIA: 3aver 3aver 3aver 3aver
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Cemectp

Bcero

Bun yaeOHoM 1 2 3 4

paboThI Actp. 3E AcTp. 3E AcTp.

3E |Actp. u.|3E |Actp. u.| BE q. q. 9.

OO61mast TpyA10eMKOCTh
JIUCIUATUTAHBI

12| 324 |3 81 3| 81 3 81 | 3| 81

KonTakTHas padora —

AY/UTOPHBIE 3AHSITHS: 88| 237 (2,2 59,4 (2,2| 594 |22 | 594 [2,2| 594

Jlexknuu - - -

[Tpaktuueckue 3anstus (I13) 8,8 237 [2,2] 594 (22| 594 |22 ] 594 [2,2] 59,4

JlaGoparopusbie padotel (JIP) | - - - - - - - - - -

CamocrositesbHas padora (3,2 87 (0,8| 21,75 |0,8|21,75| 0,8 | 21,75 |0,8 | 21,75

KonTakTHas camocTosiTenbHas

0,6 0,15 0,15 0,15 0,15
pabota
CamMocToATEIbHOE N3YUEHHE 3.2 0,8 0,8 0,8 0,8
pazaenoB 86.4 21,6 21,6 21,6 21,6
JUCLIUILINHEI
Buja uTOroBOro KOHTpPOJIs: 3auer 3auer 3auer 3auer

AHHOTaUUs padoyeil NPOrpaMmMbl JUCUUILIIMHBI
«Puirocopus»
Henbp AucuUMIIUHBL: CPOPMHUPOBATH Y CTYJEHTOB KOMIUIEKCHOE MPEACTAaBIECHUE O POJIU U

MecTe GUIOCOPUN B CHCTEME T'yMaHUTAPHBIX, COIMATBHBIX M €CTECTBEHHBIX HAYK, MO3HAKOMHUTH
UX C ocHOBaMH (UIOCOPCKOTO 3HAHHS, HEOOXOOUMBIMU JJIsi PEHICHHUS TEOPETHUYECKUX U
MpaKTUYECKHX 3a/1ay.

1. B pe3yabTare U3yYeHUs] AMCUUIJIMHBI 00yYalONIMICA MO NMPOorpaMmme

OakajiaBpHAaTa 10JI2KeH:
Obaaoams cleayOMUMU KOMIETSHIIMSIMA U UHIAUKATOPAMH UX JOCTHUKECHUS.
YK-5.1, ¥-5.2, VK-5.3.

3uamo:
— OCHOBHOE COZIEp’KaHHE TIIaBHBIX (PHITOCOPCKHX IIKOJ U HAIIPABJICHUH, IPEICTABUTENCH ITHUX
IIKOJ, CBSA3b U paziIuune uxX GuIocopCKux Uieu, CBsi3b HCTOPUKO-PUIOCOPCKUX KOHLICTIINH ¢
COBPEMEHHBIMHU MPOOJIEMaMH HHANBUIYaIbHON 1 0OIIECTBEHHON JKN3HH;

Ymemy:
— MOHUMATh U aHAJU3UPOBATh MUPOBO33PEHUYECKUE, COLIUAIbHBIEC M MH/IUBUyaJIbHbIE
po0IeMbl COBPEMEHHOM JKU3HU; TPAMOTHO BECTH JAUCKYCCHIO, apT'YMEHTHUPOBAHHO OTCTaUBAaTh
CBOIO TTO3HIIUIO TT0 3HAYUMBIM (PUI0CO()CKUM TTpodIeMaM COBPEMEHHOM KU3HH, OTMMPAsCh HA
HapabOTaHHBIN B UCTOpHUU (HUIOCO(UU MaTEpUaT; IPUMEHSATH MOIydYeHHbIE PriIocopCcKue
3HAHUS K PEIIeHUI0 MPO(eCCHOHATBHBIX 3a/1a4;

Baoemw:
— MPEeACTaBICHUAMH O (GHUI0COpUH KaK HAYKEe U CHCTEME IIEHHOCTEH, e MEeCTE B CHCTEME
T'YMaHHUTApPHOTO 3HAHUS; OCHOBaMHU (PMII0CO(CKOTO MBIIUICHHUS; KATErOPUAIbHBIM allapaToM
U3ydaeMol TUCIHIUIMHBI, GUIOCOPCKIMU METOJaMHU aHAIN3a PA3INYHBIX TPOOJIeM, HABBIKAMHU
¢dmocopckoil KyInbTypsl 1711 BBIpAOOTKH CUCTEMHOTO, LIEJIOCTHOTO B3TJIs1/1a Ha
JEHCTBUTEIFHOCTh U MECTO XMMUHU ¥ XUMHYECKOH TEXHOJIOTUH B IIETIOCTHOH KapTHHE MHPA.

2. KpaTkoe coaep:xxanue QMCUUANINHBI
Brenenue. ®unocodus, ee mpoucxokaeHrue U pojib B OOIIECTBE.
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Mopayas 1. OcHoBHBIE pu0coPcKHe HIKOIbI.

AnTtnunas  ¢uiocopus (mocokpatuku, coductel, Cokpar, Jemoxput, Ilnarown,
ApHUCTOTENb, IUTMHUCTHYCCKU-pUMCKas (unocodus). OCHOBHBIE TTPOOIEMBI CPETHEBEKOBOM
¢mrocopun u smnoxu Bozpoxaenus. ®duinocopus Hosoro Bpemenu (XVII — XVIII BB.)
Wneonorus IIpoceemenus. Hemenkas knaccuueckas dpunmocodusi. Pycckas ¢unocodpus XIX —
XX BB. OcHOBBI MapkcucTCKOW ¢uminocopuu. OCHOBHBIE HaNpaBlICHUS COBPEMEHHOMN
bunocodum.

Monyasb 2. ®uiiocoPpckre KOHIENUMN ObITHA U MTO3HAHMS.

[Ipobnema ObiTus B ucropuu Quiuocopuu. [ToHATHS MaTEepUaTBHOTO U WICATIHHOTO.
OcHoBHBIE (DrytocopCKre HANPaBJICHHUS: MAaTEpUATU3M U Hjeanu3M. [IpuHIUN TI00aIbHOTO
HBOJIIOLIMOHU3MA B COBPEMEHHOM HAay4YHOU KapTHUHE MUpa.

Konuenmum npoctpaHcTBa ¥ BpeMEHH B UCTOPUHU PHIIOCO(PHUN U HAYKH.

IIpoucxoxzaenue  co3Hanuss. Ponp  Tpyma B NPOUCXOXKIEHUUM  CO3HAHUS.
HpeanucTudeckue UM MaTEpHAIMCTHYECKHE KOHLENUUU co3HaHus. Co3HaHME U MO3T.
CosnarenpHoe U 6eccosHarenbHoe. Co3HaHue U s13bIK. CO3HAHUE U CAMOCO3HAHMUE.

Konuenmun rHoceonorun B uCTOpuM GUIOCOQHUH: CEHCyallu3M, pPalMOHAIN3M,
CKENTHUIM3M, AarHOCTUIM3M, KOHUEMLUS BPOXKIECHHBIX UJACH, anpuopusMm. JluanekTuka
MO3HAHUS:YyBCTBEHHOE U palioHaibHoe. OCHOBHBIE TEOPUU HCTUHBI.

Monayas 3. IIpo0Jiembl yesioBeka B pusiocogpum.

YenoBek kak mpeaMeT (GMIOCO(CKOTO aHauu3a B HMCTOPUH  (HIOCODUH.
[IpoucxoxaeHne dYenaoBEKa: MPHUPOAHBIE M COIHMAJIbHBIC YCIOBHS aHTPONOCOIMOTEHE3a.
Buonornyeckoe nconuaabHoe B yenoeke. IHAMBUI, HHAMBUIYATbHOCTb, IUYHOCTD.

CwMmpbICH )XKM3HU U TIpeJHa3HaueHue 4yenoBeka. JKu3Hb, cMepTh, OeccmepTue. J[BrmkeHue
HEHACHWIIUSA, €ro poJiib B coBpeMeHHoW >xu3HU. llemun u uenHoctu. CBoOoma BoOMU H
OTBETCTBEHHOCTH JIMYHOCTH. HpaBCTBEHHBIE, pETUTHO3HbIE, SCTETUUECKHE [IEHHOCTH.

Monyasb 4. @usiocopusi MCTOPUM U 001IECTBA

YUemoBeK B CHCTEME COLHANBHBIX CBg3ed. JIMuHocTh W Maccel, cBoOoda U
HeoOxoaumocTh. duiocodpuss ucropuu: GopMalMOHHAS M UUBUIN3ALUOHHAS KOHIIETIIIMU
UCTOpPUYECKOro pa3putus. [IporpeccucTckre U NUKINYECKUE MOJENH pa3BuTHs. [ 00anbHbIe
npobiieMbl  coBpeMeHHOCTH.  KoHuemmusi =~ yCTOMYMBOTO  pa3BUTUS UM CLIEHapHUH
Oynymero.O6mecTBo u ero crpykrypa. ColuanbHas, MOMHTAYECKAs W AYXOBHas chepsl
obmectBa. Kounenuuu rocymapctBa B uctopud (uimocodckoir mbicau. ['pakmaHckoe
00IIeCTBO U MPABOBOE TOCYAAPCTBO.

Moayas 5. ®uinocodckue npodieMbl XMMUHM M XUMHAYECKOH TEXHOJIOTUH

Hayunoe u BHeHayuHoe 3HaHHe. CTPYKTypa Hay4YHOTO 3HAHUS, €T0 METOJbI U (HOPMBI.
HayuHnble peBostoniiy 1 CMEHa THIOB palMoHanbHOCTU. Hayka B cCOBpeMEHHOM Mupe. DTHKa
HayK{ U OTBETCTBEHHOCTb YYEHOTIO.

HpOGHGMa COOTHOLICHUA HAYKU W TCXHHKH. COI_II/Ia.HBHBIG MNOoCJICACTBUA HAYYHO-
TEXHUYCCKOT'O IIporpecca. OTHYECKHE M DKOJOTMUECKHE HUMIICPATUBBI Pa3BUTHA HAYKH U
TCXHUKU.

MecTo XMMHH B CUCTEME €CTECTBEHHbIX HayK. OCHOBHas mpobiieMa XUMUU KaK HayKu
u mnpou3BoacTBa. llenmu wu 3agaum  xumuyeckoi TexHojoruu. Crnenuduka XUMHUKO-
TEXHOJOTMYECKOTO  3HaHWs: (yHAaMEHTalbHOE M  MPUKIAAHOE, HOMIUPUYECKOE U
TEOPETUYECKOE.

3. O0beM y4eOHOI TUCHUTIIHHBI
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. OOBEM AUCIHIUTUHBI
Bun yueGHOM paboThI

3E Akan. 4. | Actp. u.
OO61ast TPyA0EMKOCTh TUCIUTITHHBI 4 144 108
KonTakTHasi pabora — ay1MTOpHBIE 1.8 64 48
3aHSITHSA:
Jlexun 1,4 32 24
[Tpaktrueckue 3anstus (113) 1,4 32 24
Jlaboparopusie pabots (JIP) - - -
CamocTosiTesibHasi padora 1,2 44 33
KonTakTHas camocrositensHas paboTa - -
CamocTrosTenbHOE H3YUCHHE Pa3/IeIIOB 1,2 44 33
JUCIUTUTAHBI
JK3aMeH 1 36 27
KonTaktHas paboTa — mpomexyToOdHast

0,4 0,3

arTecTaius 1
IToaroroBka K SK3aMeHy. 35,6 26,7
Buj nTOroBoro KOHTpOJIsi: IK3aMeH | IK3aMeH

AHHOTauA padoyeil MPOrpaMMbl JUCHHUIIMHBI
«HUcTopus (ucropusi Poccun, Bceodmasi ucropusi)»
1. Heap AucHMMIMHBI — (OPMHUPOBAHUE Y CTYIEHTOB IIEIOCTHOTO MPEACTaBICHUS 00
UCTOpUYECKOM pouuioM Poccuu, ee MecTe BO BCEMHUPHO-UCTOPUYECKOM IPOILIECcCe.
2. B pe3yJabTaTe H3y4eHus AUCHUILVIMHBI 00y4YaroImiics o nporpamMme dakajiappuara
JAOJIAKEH:

Obnadamye CleayOMUMI KOMIIETEHIIMAMU U UHIMKATOPAaMH UX JTOCTHUKECHUS:
VYK-5.1, YK-5.2, VK-5.3.

3namo:

- OCHOBHBIE HAIMPaBJICHHUS, MPOOIEMBI M METOIBI HICTOPHUYECKON HAYKH;

- OCHOBHBIE 3TaIlbl M KII0YeBbIe COOBITUS HcTOpun Poccuu n Mupa; 0COOEHHOCTH pa3BUTHUS
POCCHUICKOTO TOCYIapCTBA, BRIAAIOIINXCS ACSITENEH OTEUeCTBEHHOM 1 BCeoOIel uCTOpHH

Ymemns:

- COOTHOCHUTH OOIME HCTOPUYECKUE TMPOLECChl M OTHENbHbIE (DAKTHI; BBISBIATH
CYIIECTBEHHBIE YEPThl HCTOPUYECKHX TPOIECCOB, SBICHUH U COOBITHIA, aHAIH3UPOBATH
COLIMAJILHO-3HAYUMBIE MTPOOIIEMBI;

- (hopMyIHPOBATHh U APTYMEHTUPOBAHO OTCTaWBATh COOCTBEHHYIO MO3UIUIO MO PA3TUYHBIM
npo0eMaM UCTOPUH

Braoems:

- IPEACTaBICHUSIMUA 00 UCTOPUH KaK HAayKe, €¢ MECTE B CUCTEME 'YMaHUTAPHOTO 3HAHMS;

- IPEICTAaBICHUSAMHU 00 OCHOBHBIX 3Talax B UCTOPUU YEJIOBEUECTBA U UX XPOHOJIOTHUH;

- KaTEeropuaabHO-IIOHATUMHBIM aIllIapaToOM U3y4aeMOU JUCLHUILINHBI;

- HaBbIKaMU aHAJIN3a UCTOPUYECKUX UCTOYHHUKOB

3. Kparkoe comepxkanue Q1 CHUNITIHHBI

Pazgen 1. Hcropuss B cucTeMe CONUAJBHO-TYMAHMTAPHBIX HayK. (OCHOBBI
METOJ0JIOTHH HCTOPUYecKOid HaykH. (OCO0€HHOCTM CTAaHOBJEHHMS TOCYJIAPCTBEHHOCTH B
Poccun o cpaBHeHHUIO ¢ eBPONEHCKUMHU PaHHeCPeIHeBEeKOBbIMU rOCyAapcTBaMU.
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1. 1. MecTo ncropuu B cucreMe HayK. /[peBHeiilee mpouuioe 4yejioBeyecTBa U nepBble
nuBuim3anmu. Ilpeamer ncropudeckoir Hayku. Ponb Teopun B mo3HaHuu npounuioro. CymiHoCTb,
dbopMBbI, PYHKIIMH UCTOPUUECKOTO 3HaHUS. [IOHATHE MCTOPUUECKOTO0 MCTOYHHMKA, Kiaccupukaius
UCTOPUYECKHX MCTOYHUKOB. Mctopus Poccun — HeoTbeMiieMasi 4acTh BCEMUPHOM HCTOpUH; o0Iee
U 0COOEHHOE B HICTOPUYECKOM Pa3BUTHH.

Antponorene3. Heonutnueckas  peBomtonms. CoumanbHelii  crpoil.  Pasnoxenue
nepBoObITHOM 00muHEL. [[uBunuzanuu JlpeBrero Bocroka. ['ocynapcrBa antuunoct. Hapoas! u
JIpeBHEHUIINE TocynapcTBa Ha Tepputropuu Poccuu. OtHorene3 cinassiH. Benukoe Ilepecenenue
HaponoB B [II-1V BB.

Tpaguumonnsie  (OpMBI  COLMAIBHOM  OpPraHM3allMM  €BPOIEHCKUX  HApOJOB B
JIOTOCYJIapCTBEHHBIN MepuoJl. BO3HMKHOBEHHE pPaHHECPEIHEBEKOBOM TOCYJIapCTBEHHOCTH B
Espore.

OTHOKYJIBTYPHBIE M COLUHUAIBHO-TIOJIUTUYECKHAE MPOLIECChl CTAHOBJICHUS POCCUUCKON
rocygapcrBeHHOCTH. Hagano poccuiickoii rocygapcrBeHHOCTH. JlpeBHsss Pych. Ilpunsarue
XPUCTHAHCTBA.

1.2. Cpennue Beka. MecTo CpegHEBEKOBbS BO BCEMHPHO-MCTOPUYECKOM MPOIECCE.
Pycckue 3emnu B XII-XIII BB. MoHrosno-rarapckoe HaiiecTBue Ha Pych. DKcnaHcus B 3anagHbIe U
CEBEPO-3allaJHbIE pyCCKUE 3eMJIH. Bennkoe KHKEeCTBO JIMTOBCKOE U Pycckoe rocynapcTso.

CknanplBaHHE€ OCHOB HAIMOHAIBHBIX TOcynmapcTB B 3amamgHoit EBpome. OOpazoBaHue
Poccuiickoro rocynapcrsa, €ro HCTOPUUYECKOE 3HAYEHHUE.

1.3. Hosoe Bpemsi. Y wucrokoB HoBoro Bpemenu. OCOOEHHOCTH COCJIOBHO-
npezncraBuTenbHo MoHapxuu B EBpome u Poccun. Hawamo XVII Beka — smoxa BceoOIero
eBporeiickoro kpusuca. Poccus B XVI B. - XVII BB. CHHXpOHHOCTh KPU3HCHBIX CHUTYallMd B
pasHbIX cTpaHax. «CMyTHOE Bpemsi» B Poccuu.

I'enesuc kanutamusma. Ero ¢opmbel U cocymiecTBoBaHHE C 3JeMeHTamMH (eojann3ma.
OcoOeHHOCTH pa3NWYHbIX peruoHoB EBpombl. PopmupoBaHue MHpPOBOro pbiHKA. [logbem
MaHy(}akTypHOTro npousBoacTBa. DopMHpoBaHUE BHYTPEHHUX PHIHKOB.

I'enesuc camonepxasus B Poccun. «Btopoe mznmanme» kpenoctHudyectBa — CoOopHoe
yinoxenue 1649 r. u ropuaudeckoe oopmieHue KpernocTHoro mpasa. Cexynsapusaius pyccKoi
KYJIbTYpBI.

Pasnea 2. Or HoBoro k Hoselimemy Bpemenn. Poccuiickas nmnepus B XVIII —
Havajie XX B.

2.1. XVIII Bek — Bek MOAepPHM3allMM M MNpocBemleHHsA. laeiHble M couMaIbHO-
nosutudecknue Uctoku IIpoceemenus. OCHOBHBIE YePThI IPOCBETUTENIBCKONW MICOJIOTHH: YEIOBEK
U TOCYJIapCTBO, «ECTECTBEHHOE IIpaBoO», 3TUKA. Mes mporpecca kKak roclo/CTBYIOIIEE TEUEHHUE B
0O0I11eCTBEHHON MBICIIH.

Pedopmbr Ilerpa | kak mepBas MONBITKA MOACPHHU3AIMU CTpaHbl, €€ OCOOEHHOCTH.
®opmupoBanne Poccuiickoii umnepur. OCHOBHBIE HaINpaBJICHUS «EBPOMEU3AIMW» CTPAHBI.
DBOJIIOLIMS COLMANIbHON CTPYKTYphl oOImecTBa. JlanpHelnee pacmupenue rpanul Poccuiickoit
uMmriepun. Poccust B 3moxy mpocBemeHHoro adcomtorm3ma. Poccust m Epoma B XVIII Beke.
H3MeHeHus B MEXAyHAPOIHOM MOJIOKEHUH POCCUIICKON MMIIEPUH.

2.2. XIX croaerue. IlpompinuieHHslid miepeBopor B EBpome u Poccum: obmee u
ocobenHoe. Baxneifmue ycnoBus mnepexona Poccum k MHAYyCTpHAIBLHOMY OOIIECTBY — pEIICHUE
KPECTBSIHCKOTO BOIIPOCA M OIPaHUYCHHME CaMOZepKaBus. [IMTEIbHOCTD, HEMOCIEN0BATEIbHOCTD,
UKIMYHOCTH Tpoliecca Oypxkya3Horo pedopmupoBanus. EBponeiickas pesomonust 1848—1849 rr.
Hroru, 3Ha4eHNE, ICTOPUYECKHE NTOCIEACTBHS.

Pone cyObexkTuBHOrO (hakTopa B mpeomosieHHMH otcraBaHus. Pedopmbl XIX Beka, ux
sHauenue. O0mecTBeHHble aBxeHns B XIX Beke.

2.3. Poccusi 1 MUp Ha py0eske BeKOB: Kpu3Huchl pa3BuTus. OOIMe UTOTH POCCHICKOM
MOJIEpHHU3alMU K Havany XX Beka.
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CootHoueHne noautudeckux cuil B Poccum B Hawasie XX Beka. Hapacranue kpusuca
camoznepkaBus. Ilepast poccuiickas peBomtorus. OOpa3oBaHue MOJUTHYECKHX —IapTHH.
l'ocynapcTtBenHas ayma Hadana XX BEKa KaK MEPBBIM OMBIT POCCUUCKOTO MapiiaMeHTapu3Ma.
CroneimuHckas arpapHas pedopma. IlepBas mupoBas BoiiHa u ydyacTue B Heil Poccum.
®eBpainibekast peBostonus 1917r. 1 KOpeHHbIE U3BMEHEHHUS B MTOJIUTUYECKOM )KU3HU CTPaHBI.

Pa3nen 3. BcemupHo-ucropudecknii npouecc u XX Bek. OT COBETCKOro rocyiapcraa K
coBpeMeHHOM Poccuu. OCHOBHBIE TEHAEHUMM MUPOBOI0 PA3BUTHA HA COBPEMEHHOM JTarle.

3. 1. Havyano Homeiimero BpemMeHH. DOpMHUPOBAHME U CYLUIHOCTb COBETCKOIO CTpOS.
Mapkcu3M Kak HIe0JI0THIeCKas OCHOBA PEBOJIIOIMOHHBIX TPEOOPa30BaHUN U POCCUUCKUE PEATTUH.
[Monroroska u nmodena OKTIOpbCKOro BoopykeHHoro Bocctanusi B [lerporpane. 11 Beepocceuiickuit
cbe3; COBETOB U €ro perieHus. DKOHOMUYECKasi U COlMalibHas TOJUTHKA OOJIbIIIEBUKOB.

Hroru nepsoii MUpOBOH BOMHBI. Bepcanbckas cucTeMa MEXAYHApOIHbIX OTHOLICHUM.

I'paxxnanckass BoWiHa u wWHocTpaHHas wuHTepBeHIUsA. Cyns6a u 3HaueHue HOIla.
YTBepKIeHUEe OHOMAPTHIHON monuTuueckoil cuctembl. Ob6pazoBanue CCCP. ITlonutuueckas
6oprOa B maptuu u rocynapctse. CCCP B roasl mepBoIx nsaTuiaeTok (korer 20-x rr. — 30-e rT.).

MupoBoii 3koHOMUYecKMH Kpusuc 1929-1933  rr. u BapuaHThl BBIXOJA U3 HETO.
Toranutapusm B EBpome. ®@opmupoBanue pexuma JauyHOM Biaacth CTaaMHa W KOMaHJIIHO-
aMMHHMCTPAaTUBHON cucTeMbl ynpasieHus rocyaapctBom. Koncturynus CCCP 1936 r. Buemnss
nonutuka CCCP B 20-30-¢ rr. [JearenbHocTs KomMuHTEpHA.

3.2. Bropasi mupoBasi BoiiHa. Beiukas OreuecTBeHHasi BoiiHa: «be3 cpoka 1aBHOCTH.
MockBa u MockoBckass o0iacte B roasl Bemmkoit OrteuecTBeHHOW BOWHBI. OCHOBHBIE JTAIlbI
Benukoit OteuecTBeHHON BOMHBL. KOpeHHOH 1epenoM B X0€ BOMHBI.

CoBerckuii ThUT B TOAbI BOWHBL. boprba B Thuly Bpara. [lapTuzaHckoe ABUKEHUE.
YenoBeueckue U MaTepUAIIbHBIE TIOTEPU B X0 BOMHBI.

Pematommii Bkiag Coserckoro Coro3a B pasrpoM ¢ammuszma. HropHOeprckuii mporecc Haf
HAIMCTCKUMH BOSHHBIMH IIPECTYIHUKAaMU. Xa0apOBCKHii Iporiecc.

3.3. CCCP u mup c¢ nmocjieBoeHHOro nepuoaa a0 1991 r. Mi3smeHeHnne COOTHONIEHUS CUJT B
MUpE 110CJIe BTOPOX MUPOBOM BOMHBL. Havyano «xonoxHoM BOMHBD. «/lokTpuHa TpyMaHa» u «llman
Mapmraninay. dopmupoBaHue OUTONAPHOTO MHpa. B3aMMOOTHOIIEHHS] CO CTpaHAMH «HAPOJIHOU
nemokparuny». Cosznanune CoBeta 3koHOMHUYEcKoi B3ammoromomnu. Kondumukr ¢ KOrocnaBuei.
Opranmzanus Ceepoatinantuieckoro norosopa (HATO). Coznanne Opranmuzainuu BapmraBckoro
norosopa. Boiina B Kopee. Tpynnoctu mnocneBoenHoro passutusi CCCP. VixecroueHue
MOJIMTUYECKOTO0  peKUMa W Hueojorudyeckoro  KoHtpois.  [lombiTku  oOHOBIEHUS
«rocyaapctBeHHoro counanuszMay. XX cwve3q KIICC u ocyxneHne kynbra augHoctd CranuHa.
«OTTenenpy B IyXOBHOU cdepe.

DOkoHoMHYecKHe pegopmbl cepeauHbl 60-X TOIOB, NPHYMHBI WX HE3aBEPIICHHOCTH.
«"ocynapctBo 6maronenctBus». IV u V Pecniyonuka Bo @pannun. O6pazoBanne u Pazputune OPI.
«OxoHOMHUECKOEe uyno» SAnonuu. Pacmany kosnoHuanbHOM cucteMbl.  HeokoHcepBaTusm
BenukoOputanuu. Pelironomuka B CIIA.

HapacTtanue KpHU3HCHBIX SIBIEHUH B coBeTCKOM oOiiectBe B 70-¢ — cepeanne 80-x ronos.
Hogas Konctutynus CCCP. Konuenius «pa3zputoro connaninMa». Baemnsas nonutuka CCCP B
koHIie 60-x Hayase 80-X IT.: OT pa3psAAKH K 0OOCTPEHHUIO MEXKTyHAPOIHONH 0OCTaHOBKH.

«IIepecTpoiika»: CyIIHOCTb, IIEIH, 3a/1a4d, OCHOBHBIE 3Tambl, pe3ynbTaThl. Pacnmag CCCP.
O6pazoBanue CHI'.

3.4. OcHOBHbBIE TEHJACHUMH MUPOBOTr0 PA3BUTHS HA COBpeMeHHOM 3Tamne. CTaHOBJIeHHe
HOBOIi poccuiickoii rocynapcTBeHHocTH (¢ 1991- mo Hactosmee Bpems). JlubGepanbHas
KOHIICTIIIHS POCCHMCKUX pedopM: Mepexo]l K PhIHKY, (hopMuUpoBaHHE TpakIaHCKOTO OOIIecTBa U
npaBoBoro rocyaapcrsa. «lllokoBas Tepamus» SKOHOMUYECKHX pedopMm B Hayane 90-X TOHOB.
Konctutynusa Poccuiickoir @enepanun 1993r. MexxnanuoHaiibHble OTHOIIEHUA. [lonuTnueckue
napTul U oOIIeCTBEHHbIE [BM)XKeHUs Poccum Ha coBpemMeHHOM »dTame. Poccust Ha mnyTH
MojaepHu3anuu. Poccust B cucTeMe MHUpPOBOM 3KOHOMHUKM M MEXKIYHApOIHBIX CBsi3eil. MupoBoi
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skoHomuyeckui kpuzuc 2008—-2011 rr. HoBble reonoauTHYecKoe peayiii B MUPE U UX BIUSIHUE HA
BHEIIHIO MONUTUKY Poccuiickoit deneparun. ['obansHbie Mpo01eMbl COBPEMEHHOCTH.

4. O0beM y4eOHOM JUCHHILIMHBI

Bz yue6Hoit paboTs! O0BEM TUCIIUTUTHHBI

3E Axkan. 4. | Actp. 4.
OO6m1ast TpyI0EMKOCTh TUCIUILIUHBI 4 144 108
KonrakTHas padora — ayiuTOpHbBIE 1.8 64 48
3aHATHSA:
Jlexuuu 1,4 32 24
[Ipaktuueckue 3ausrus (113) 1,4 32 24
Jlabopartopusie pabots (JIP) - - -
CamocrosiTesbHasi padoTa 1,2 44 33
KonTakTHas camocrosiTenbHas padboTa - -
CaMocTOsATENbHOE N3YUEHUE PA3/IEIIOB 1,2 44 33
JUCIUIINHBI
JK3aMeH 1 36 27
KonTaktHas paboTa — MpOMEKyTOUHAS

0,4 0,3

aTTeCcTalus 1
[ToaroroBka K 3K3aMeHy. 35,6 26,7
Buja nTOroBoro KOHTpoJIs: IK3aMeH | IK3aMeH

AHHOTaUUs padoyeil NPOrpaMmMbl JUCUUILIIMHBI
«/IuHeiiHas aaredpa u MaTeMaTH4YeCKHI aHAJIH3»

1. lleab0 AMCHUILUIMHBI SBISETCS (POPMHUPOBAHHE Yy CTYIAEHTOB CHCTEMBl OCHOBHBIX
HOHHTHﬁ, HCIOJIB3YCMbIX  JIA TIOCTPOCHUA BOXHEHUIITNX MaTeMaTHUYECCKUX MOI[GJIGI‘/JI, u
MaTEMAaTHYECKUX METOJOB Ul OITMCAHMS PA3JIMYHBIX XMMHKO-TEXHOJIOTMYECKHUX IIPOLECCOB.

2. B pe3yJabTaTe H3y4eHus AUCHUILVIMHBI 00y4YaoImiics o nporpamMme dakajiappuara
HOJIKEeH:

Obnadamye CleayOMUMI KOMIIETEHIIMAMU U UHIMKATOPAMH UX JTOCTHUKCHUS:

OIIK-4.1, OIIK-4.2.

3Hamy:

- OCHOBBl  JU(QPEepeHINATBHOTO U HHTETPATbHOTO HCUUCIEHUS, AU (depeHInalIbHbIX
ypaBHEHUM;

- MaTeMaTU4YeCKUe TEOPUHM M METOJbI, JIeXKAIIUe B OCHOBE MOCTPOCHUS MaTeMaTHUECKUX
MOJICICH;

- OCHOBBI IPUMEHEHHS MaTEeMaTHUECKUX MOJIEIel U METO/I0B

Ymems:

- BBIOMpATh MaTeMaTUUECKUE METOIbI, IIPUTOTHBIE JJI PEIICHUS KOHKPETHOM 3a/1auu;

- UCI0JIb30BaTh MAaTEMAaTUYECKUE MMOHATHUSI, METObI U MOJEIIH JIJIsl OMIMCAHUS PA3TUUYHBIX
MIPOIIECCOB;

- BBISIBJISITh MATEMATUUECKUE 3aKOHOMEPHOCTH, JIeXKAIINE B OCHOBE KOHKPETHBIX
MPOIIECCOB;

- HCTIOJTh30BaTh OCHOBHBIE METOIbI CTATHCTUYECKOM 00pabOTKH JaHHBIX;

- IPUMEHATh MaTEMaTUYECKHUE 3HAHUS Ha MEXIUCITUTIIINHAPHOM YPOBHE
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Braoemy:

- OocHOBaMHU (PyHIaMEHTAJIbHBIX MAaTEMATHUYECKHX TEOPHH M HABBIKAMH HCIIOJIb30BaHUS
MaTeMaTHYeCKOro anmnapara;

- METOJIaMU CTaTUCTHUYECKOM 00paboTku nHpopManun

3. Kpartkoe coaep:xaHue TUCHMILIIHHBI

Pa3nea 1. DiieMeHTBI aredpsbl

1.1. YwucrnoBble MHOXECTBA, KOMIUIEKCHBIC YHCJIA. ODJIEMEHThl BEKTOPHOW anreOpshl.
AHanuTHueckas reoOMeTpHsl Ha MJI0CKOCTH.

1.2. Marpunsl. Teopema Kponekepa - Kanemnu. Pemenue cucrem JIMHEHHBIX
anreOpanyeckux ypaBHeHUH. COOCTBEHHBIE YMCIIa M BEKTOPHI MaTpulibl. KBagpaTuuHbie GOpPMBEI.

Pasznen 2. ®dynknus oaHoii mnepemeHHoii. Ilpenen ¢ynxkuuu. HenpepbiBHOCTH
GyHKkIun

2.1. DnemenTtapusie pyHkiuu. [Ipenen GpyHKIuM B TOUKEe U Ha OECKOHEYHOCTH.

2.2. becxkoHeyHO Manble M OecKOHEYHO Oomnbiine (QYHKIUU. OCHOBHBIE TEOPEMBI O
npeenax.

2.3. HenpepbIBHOCTh (YHKIIMHU B TOUKE U HA IPOMEKYTKE.

Pasznen 3. AudPepenuunanbrHoe ucuncjienne QyHKIUN OTHOH NepeMeHHOM

3.1. Ilpou3BonHas GyHKIMHU. Y paBHEHUS KacaTelIbHON U HOPMAJIH.

3.2. Inddepennman dyaxuuu. [IponsBogHas CI0KHON (YHKIIUH.

3.3. OcHoBHbIe Teopembl nupepeHITNANIBHOTO HCUYUCICHUs. [IpOM3BOMHBIE BBICIIMX
MOPSIKOB.

3.4. MOHOTOHHOCTh (PYHKIHMU. IKCTpeMyM (YHKIHHU. BBIMTYyKIOCTh, BOTHYTOCTh U TOYKH
nepernda rpaduka Gynakiuu. O01as cxeMa ucciaeaoBanus GYHKIUN U IOCTPOCHHUE UX TpadHKOB.

Pa3nes 4. UnTerpanbHoe ncunciaeHue GyHKIUH OHOI NepeMeHHOM

4.1. IlepBooOpa3nas Gpynkiuu. HeonpeneneHHbIN HHTETpal U €ro CBOMCTRBA.

4.2. Meroabl HTHTETPUPOBAHUS.

4.3. OnpeneneHHbI HHTErpall, €ro TeOMETPUUYECKUN CMbICT. [IpunokeHus: onpenaeseHHOTro
MHTETpaa.

Pasznea 5. {udpepenuunanbroe ucuncieHne GyHKIU HECKOJIbKHX NePeMeHHbIX

5.1. ®dynknuu aByX u Oonee mnepeMeHHbIX. llpenen ¢yHkuuu B Touke. YacTHbIe
npousBoaHbIe. uddepenunpyemMocts GyHKITUN.

5.2.  uddepennman  QyHKOMH  ABYX  MEPEMEHHBIX, €ro  HHBAPUAHTHOCTb.
HuddepennmpoBanne GpyHKITNHN, 33 JaHHON HESBHO.

5.3. Ilpou3BosnHas MO HampaBieHUIO. ['paAMeHT U ero CBOHCTBA. DKCTPEMYMBbI (YHKIHH
JIBYX TIEPEMEHHBIX.

Pa3nes 6. KpaTHble nHTErpasnl

6.1. [IBoiitHO¥ wuHTerpan. BpluucieHue ABOMHOIO HMHTErpajia B JEKapTOBOM CHCTEME
KOOpJUHAT.

6.2. Berunciienue 1BOMHOrO MHTETpajia B MOJISIPHOM cucteMme koopauHat. MHTerpan Dinepa
- [Tyaccona. IIpuiioxenuss JBOMHOIO UHTErpaa.

6.3. TpoitHoii wuHTerpan. Berumcienue TpoHHoro wuHTerpana. I[IpusoxeHus TpOWHOrO
MHTETpaa.

Pa3znen 7. KpuBosimHeiiHble U TOBEPXHOCTHbIE HHTErPAJIbI

7.1. KpuBoJMHEHHBIM WHTErpal 10 KoopauHaTaMm. llpuiokeHuss KpHUBOJIMHEMHOTO
MHTETpaa.

7.2. ®opmyna I'puHa Ui BBIUMCIIEHHS KPHUBOJMHEHHOrO MHTErpaja IO 3aMKHYTOMY
KOHTYDY.

7.3. IloBepxHoCTHBIN HHTErpa. Teopema ['aycca-Octporpaackoro. @opmyina Crokca.

Pasznen 8. AudPepennuaibubie ypaBHeHHUs EPBOr0 MOPSAKa

8.1. Iuddepenuunansusie ypaBuenus. 3anada Kommu. J{udpdepennmansusie ypasuenus (1Y)
C pa3IesIoUIMMUCS IEPEMEHHBIMHU.
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8.2. Opnoponnbie ypaBHeHMsi [-ro mnopsaka. Jluneiinwsie ypaBHeHus [-ro mopsaka.

YpaBHeHus bepnyim.

8.3. Jluddepennuanpupie ypaBHEHHs B TONHBIX AuddepeHnnanax. HMHTETpupyromumii

MHOXUTCIIb.

Paznen 9. Inddepennuanbubie ypaBHeHHsS] BTOPOI0 MOPSAAKA
9.1. Jluddepennmanbupie ypaBHEHUS BTOPOTO TMOPSAIKA, IOMMYCKAIOIIUE MOHIKEHUE
nopsiaka. JluHeiHble ONHOPOAHBIE W HEOAHOPOAHBIE MU depeHIHaNbHbIe YpaBHEHHUS BTOPOTO

nopsiaka (JIOAY u JIHAY).

9.2. JluneiiHas He3aBUCUMOCTh (GyHKIMH. Omnpeaenurens BpoOHCKOro W €ro CBOWMCTBA.

OynnamentanbHas cucrema JIOJY Broporo nmopsiaka.

9.3. JIOAY BtOporo nopsiaka ¢ mocTossHHbIMUA Kodddunuentamu. JIHIY BToporo mopsiaka

C TMOCTOSTHHBIMH KO3 PUITEHTAMH.

9.4. Jlunetinpie nuddepeHnranibHble YPaBHCHHS 1-TO TOPSIKA.

00IIero penieHus.

Pazgen 10. Cucrembl nuddepeHHATBHBIX YPABHEHHU I
10.1. Cucremsl nuHEHHBIX AU dEepeHIHANBHBIX ypaBHEHUH IMEPBOTO MOpPsAKa, pelIeHue

METOJ0M HCKIIIOUYCHU .

AJITOPUTM TOCTPOCHUS

10.2. Cucremst JIZIY nepBoro mopsaka. MeTon Bapualuu NPOU3BOJIBHBIX IOCTOSIHHBIX,

MetoJ Ditnepa. Co3laHre MaTEMAaTHYECKUX MOJIEIICH.

10.3. CucreMbl JIUHEHHBIX

MOCTOSTHHBIMH KO3 (HUITMEHTAMH.

HEOAHOPOHBIX

Qg epeHIaIbHbIX

Pa3neua 11. YUncnoBblie 1 pyHKIMOHATBHBIE PAABI
11.1. Yucnosslie psasl. Paner Jupuxite. 3Hakodepeyroniuiics psaa, npusHak Jleitoaua.
11.2. ®dynkunonansHble psabl. CreneHHble psabl, Teopema Abens. CBOHCTBAa CTENEHHBIX

PAIOB.

yYpaBHEHUH C

11.3. Psaner Teitnopa u MakiopeHa. AIropuTM pasiioskeHus: QyHKIIUH B psig MakiopeHa.
11.4. Paznoxenue ¢yHkumii B psia Teimopa ¢ TOMOIIBIO OCHOBHBIX Pa3JIOKEHUH.

HpI/IMeHeHI/Ie CTCIICHHBIX PAOOB.

4. O0beM y4eOHOM TUCHUTIIUHBI

CemecTp
Bua yueoHoii padoTnl Bcero 1 2 3
3E | Akaa.u. | 3E | Akaa.u. | 3E | Akag.u. | 3E | Akaja.u.
O0mas Tpy10eMKOCTh IUCHUILIHHBL | 15 540 3 108 6 216 6 216
KonTakTHas padora — ayinTOpHbBIE 9 320 1.8 64 3.6 128 3.6 128
3aHSATHS:
Jlexun 4,5 160 0,9 32 1,8 64 1,8 64
[Tpaktuueckue 3ausatus (I113) 4,5 160 0,9 32 1,8 64 1,8 64
CamocrosiTesibHAs paboTa 5 148 1,2 44 1.4 52 1.4 52
KoHTakTHas camocTosTenbHas pabora 0,2 0,2 - -
CaMocTosATeIbHOE U3YUYEHHE PA3AEIOB | S 1478 1,2 43.8 1,4 57 1,4 57
JUCIHATIINHBI
Bua kontposs — 3auer + + - - - -
Bua koHTpOJIsA — JK3aMeH 2 72 - - 1 36 1 36
KonTakTHas padora 0.8 ) 0.4 0.4
MPOMEKYTOYHAA ATTECTALMSA 2 - 1 1
IHoaroroBka K 3K3aMeHy. 71,2 - 35,6 35,6
Bua uTOoroBoro KOHTpoJIf: 3auér IK3aMeH IK3aMeH
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CemecTp

Bun yue6Hoii paboTsI Beero 1 2 3
Actp. Actp. | 3E | Acrp.u. | 3E | AcTp.u.
3E . 3E .
Oo0masi TpyA0eMKOCTh TUCHUIJIMHBI | 15 405 3 81 6 162 6 162
KonTakTHas padora — ayinTopHbIE 9 243 18| 486 |3.6 97,2 3.6 97,2
3aHATHS:
Jlexun 45| 121,5 |09 24,3 1,8 48,6 1,8 48,6
[Tpaktrueckue 3ausatus (113) 45| 121,5 | 0,9 243 1,8 4,6 1,8 4,6
CamocrosiTesibHAs paboTa 4 108,6 | 1,2 33 1,4 37,8 1.4 37,8
KoHTakTHas camocTosTenpHas pabora 0,15 0,15 - -
CaMocTosATeNbHOE U3YUYEHHE PA3AEIOB | S 155.85 1,2 32,85 1,4 37.8 1,4 37.8
JIACIIUTIITUHBI
Buja koutposs — 3aver + + - - - -
Bua koHTpOJIs — DK3aMeH 2 54 - - 1 27 1 27
KonTakTHas padora 0.6 ) 0.3 0.3
MPOMEKYTOYHAA ATTECTALMSA 2 - 1 1
IHoaroroBka K 3K3aMeHy. 53,4 - 26,7 26,7
Bua uToroBoro KOHTpoOJIf: 3auér IK3aMeH IK3aMeH

AHHOTaUUs padoyeil NPOrpaMmMbl JUCUUILIIMHBI
«Teopusi BepoATHOCTEH U cTaTHCTHYeCKAasi 00pa00TKa pPe3y/bTATOB IKCIEPUMEHTA»

1. I_Ie.]'[]) AUCHUIIJIUHBI — OCBOCHHUE CTYACHTAMU TCOPETUICCKUX ITOAXOA0B U MPAKTHICCKUX
MCTOJOB AaHaJIM3a XHUMHUUYCCKHUX JaHHBIX, MNPHUMCHICMBIX B COBpCMCHHOfI MHpOBOﬁ HAaykK€ H
CUCTCMHOC MPCACTABIICHUC O CTATUCTHYCCKUX, NCCKPUIITUBHBIX U rpaqmqecxﬂx METOJax aHalln3a

JAHHBIX.

2. B pe3yJabTaTe H3y4eHus AUCHUILVIMHBI 00y4YaoImiics o nporpamMme dakajiappuara

JOJIKEH:

Obnadamye cleayOMUMU KOMIIETEHIIMAMU U UHIMKATOPAMH UX JTOCTHUKECHUS:

OIIK-3.1.

3namo:

- OCHOBHBIE TIOJIOKEHUS TEOPUU BEPOSITHOCTEM U MaTeMaTUYeCKOW CTAaTUCTHKH,
HEOOXOAMMBIE ISl PEIICHUS MPUKIIATHBIX 3a/1a4;

-  METOHOJOTHI0, METObI
MOJICIIUPOBAHUS TTOBE/ICHUS TEXHUYECKUX CUCTEM, COOBITHI U TIPOIIECCOB;

u

IPUEMBI

NpOBCACHUA KOJIUYCCTBCHHOI'0 aHAJIM3a U

- MCTOABI TCOPCTHYCCKOI0 MW SKCHCPUMCHTAILHOTO HCCICIOBAHUA B obmactu peuicHu-d

3a71a4 MpoecCHOHABHOM JIeATETbHOCTH

Ymemes:

- IPUMCHATH OCHOBHBIC MCTOAbI TCOPHUUN BepOHTHOCTGﬁ U MaTEMaTUYECKOU CTAaTUCTUKH JJISL
MOJIb30BaThCA MATEMATHUYECKOW JIMTEPATypor ISt

pemeHusi TPOGECCHOHATBHBIX — 3a7ay;
CaMOCTOATCIIBHOTO U3YUYCHUA NHKCHCPHBIX BOIIPOCOB,
- pemiath TUTIOBBIC MaTeMaTHUYECKHE 3aJa4yM, MCIIOJIb3YeMbIe TIPU MPHUHATHU TEXHUYCCKUX

peueHui;

- CTPOUTH MATEMAaTHYCCKHUC MOJACIIM IMPHUKIAAHBIX 3aJdad M HCCICAOBAThL 3TU MOACIIH,
O6pa63.TBIBaTB OMIIUPUYICCKUC U SKCIICPUMCHTAJIbHBIC TAHHBIC

Braoemey:
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- COBPEMEHHBIMH METOJIaMU TEOPUU BEPOSATHOCTEH M MaTeMaTHYEeCKOW CTAaTUCTUKU s
MOCTPOEHHUS MATEMATUUYECKUX MOJIEJIeH 3a7a4, BOSHUKAIOIIUX B MHKEHEPHOU MPAKTHUKE;

- HaBBIKAMH MPUMEHEHUSI COBPEMEHHOI'0 MaTeMaTUYECKOT0 HHCTPYMEHTAPUS ISl PeLeHUs
MPUKJIAHBIX 3a/1a4

3. Kpartkoe coaep:xaHue TUCHMILIIHHBI

Paznen 1. Ciyuaiinble BeJTHYUHBI M UX 3aKOHBI pacnpe/eeHust

1.1. Cnyuaiinpie COOBITHS.

1.2. Pactipenenenue ciydaiiHbIX BEIHYUH.

1.3. XapakTepucTUKU pactpeeICHUs CIIy4YalHbIX BEJIMYHH.

Pasznen 2. MaTtemaTnuyeckasi CTATHCTHKA

2.1. CtaTucTHyecKue TaHHEBIC.

2.2. lecKpUNTHBHBIE U TpaQUUECKUE METO/IbI aHATN3A TaHHBIX.

2.3. CTaTHCTHUYECKOE OLICHUBAHUE.

2.4. CratucTuuecKkas IpoBepKa r'uIoTes.

2.5. MeTo1bl MHOTOMEPHOTO CTATUCTUYECKOTO aHaJIn3a.

Paznen 3. UcciienoBanue 3aBUcCMMOCTei

3.1. JIuHEeWHBIN perpecCUOHHBIN aHATU3.

3.2. luciepcuoHHbIN aHAIU3.

3.3. Il;maHbl SKCTIEpUMEHTA CO CITyJailHBIMH OJIOKaMH.

4. O0beM yueOHOM JUCUUIJIMHBI

O0BbeM TUCIUIIINHEI
Bup yueOHoit paboTbl Axan, | Acip.
3E
4. 4.
OO0masi Tpy10€eMKOCTh 1M CHUTNTTHHBI 3 108 81
KonTakTHasi padoTa — ayIMTOPHbIE 3aHATHS: 1,78 64 48,15
Jlexun 0,89 32 24
[Tpaxtrueckue 3anstus (113) 0,89 32 24
Jlabopartopusie padots (JIP) - - -
CamocrosiTesbHasi padoTa 1,22 44 33
KoHnrtakTHas camoctosTenbHas pabora 122 0,4 0,3
CamocTosiTeIbHOE U3YUEeHHE Pa3/IeNioB ’ 43,6 32,7
Bua uTOroBoro KOHTpoJIsi: 3a4€T ¢ OLleHKOH

AHHOTaNuA padoyell MPOrpaMMbl JUCHHIJIMHBI
«Puzuka»

1. leap AUCHMIUIMHBI: MPUOOPETEHHE CTYJACHTAMHM 3HAHUI 1O OCHOBHBIM pasJenam
(GU3UKA U YMEHUIO IPUMEHSTh MX B IPYTUX €CTECTBEHHOHAYYHBIX TUCIUTIINHAX.

2. B pe3yabTaTe U3y4eHUs AUCHUILIMHBI 00y4aKOIIUIICA M0 MporpamMme
0akaJjlaBpUaTa J10JIKeH:

Obaaoams CeNyOMUMA KOMIETCHIIMSIMA U WHIUKATOPAMH UX JOCTUKCHUS:

OIIK-4.1, OIIK-4.2, OIIK-4.3.

Buame:

- (U3MYECKHE OCHOBBI MEXaHWKH, (PU3UKU KOJICOAHWH W BOJH, ODJIGKTPUYECTBA U
MarHeTu3Ma, MEKTPOAUHAMUKH, CTATUCTHYECKON (PU3UKH U TEPMOJAMHAMUKH, KBAHTOBON (hU3UKH,

- CcMbICT (YHIAMEHTaJbHBIX (U3MYECKUX 3aKOHOB, MPHUHIIMIIOB W TIOCTYJATOB; HX
(GOpPMYITUPOBKH U TPAHUIIBI IPUMEHUMOCTH;

- CBSI3b IIMPOKOTO Kpyra (U3HUECKUX SBICHUN C (YyHIAMEHTAIBHBIMH TMPUHIAIIAMH M
3aKOHaMH (PU3HKH;
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- OCHOBHBIE METObI PELICHUS 3a/a4 M0 OIMUCAHUIO (PU3NYECKUX SBJICHUM;

- METOJIbI 00pabOTKH PE3yNbTaTOB (GPU3HUECKOTO IKCIIEPUMEHTA;

Ymems:

- MPUMEHATh TEOPETUYECKUE 3HAHMS U HKCIEPUMEHTANbHBIE METOJbl MCCIEIOBAaHMS IPH
petieHnu npodeccnoHalbHbIX 331a4;

- MPOBOJUTH PAcU€Thl, OCYIIECTBIIATh aHAJIU3 U HAa OCHOBE 3TOrO JejaTb 00OCHOBaHHBIC
BBIBO/IBI;

- aHAJM3UPOBATh PE3YNbTAThl HAOMIOJCHUN U SKCIIEPUMEHTOB C MPUMEHEHHUEM OCHOBHBIX
3aKOHOB U MPUHIUIIOB (PU3UKU;

- OmpenensaTh XapakTep (PU3MUECKUX TNPOLECCOB MO KOMIUIEKCY 3KCIEPHUMEHTAIbHOM
nH(OpMaIK TPH OMOITH TpadUKOB, TAOIUI U YPABHCHH;
- IPEACTaBIATh 00PaOOTAaHHYIO SKCIIEPUMEHTAIBHYIO U TEOPETHUECKYIO HH(POPMAIIMIO B YCTHOU U
NUCbMEHHOU (hopMe, B TOM YHCIIE C UCIIOIb30BAaHHUEM COBPEMEHHBIX KOMITbIOTEPHBIX TEXHOJIOTUH;

Braoemy:
- HaBBIKaMHU pabOThI C MUPOKUM KPYroM (pu3nuecKkux mpuOOpoB U 000pyAOBaAHUS;
- HaBbIKaMH1 00OCHOBAHMS CBOMX CY)KJICHHI U BBIOOPA METO/A UCCIIEAOBAHMUSL.

3. Kparkoe coaep:xaHue JMCHHUIIIMHBI

Cemecrp 1.

Pa3nen 1. BBeneHune B MeXaHUKY.
1.1. Ponb kypca «®Pu3uka» B MpoIecce XUMHUKO- TexHosornueckoro BY3a. OCHOBBI MEXaHHKH.
Kiaccuueckast mexanuka HploToHa u rpannna e€ npumenumoctu. Kunemartuka. Mexanuueckoe
nBmxeHue. Cucrema orcuéra. MarepuanbHasg Touka. Tpaekropus. [lepemenienue u myThb.
CkopocTb 1 yckopeHue. PaBHOMEpHOE M paBHOIIEPEMEHHOE MTPSIMOJIMHENHOE ABU)KECHHUE.
OTHOCUTENBHOCTH JBMKEeHHS. ClioKeHne ckopocter. ['padukn 3aBUCUMOCTH KHHEMAaTHIECKUX
XapaKTePUCTUK OT BPEMEHH MPU PaBHOMEPHOM H PaBHOIIEPEMEHHOM ABMXeHHH. CBOOOTHOE
najieHue Ten. Y cKopeHrue cBoOOoIHOTO najeHus. [Ipumepsl.
1.2. Kunemaruka BpamaTeapHOro IBUKEHUS. XapaKTepUCTUKH BpallaTeIbHOIO IBUKEHUS.
OcHoBsl nuHaMuku. [lepbiii 3akoH HetoToHA. HEpunanbHbie cucTeMbl oTcdeTa. [IpuHumn
oTtHocuTenbHOCTH ["anunes. Cuna. Bropoii 3akoH HetoToHa. MOMEHT cuiibl. Y ClIOBUE paBHOBECHS.
Ientp macc cucremsl. Tperunii 3akoH HeroToHa. 3akoH ['yka. Cuna tpenus. Tpenue nokos. Tpenue
CKOJIbXKEHUS. 3aKOH BCEMUPHOTO TATOTeHUsI. CUIIBI TSKECTH, BEC, MPUMEPHI.
1.3. 3akonbl coxpanenus. Mmmynbsc MarepualibHOM Touku. BTopoii 3akoH HbloTOHA B MMITYIbCHOM
dopme. 3akoH cOXpaHeHUs UMITyabca. PaboTa cuibl, MOITHOCTE. DHEpTUs. Buapl MeXxaHHUECKON
sHepruu. KoHcepBaTuBHBIE CUCTEMBI. 3AKOH COXPAHEHUSI B MEXAHUKE. 3aKOH COXPAaHEHUS MOJTHON
sHepruu. I[Ipumepsr.
1.4. Mexaandeckue KoieOanus ¥ BOJHBI. ['apMOHMUYeCcKui KoieOanus. AMIUTHTY/IA, IEPUOI,
yacTtoTta. [Ipy>KMHHBINA MAasITHUK, MaTEMaTUYECKUIN MasiTHUK. 3aKOH COXPAaHEHUS SHEPTUH NPU
Kosie0aTeIbHOM JIBM>KEHUHU. BonHoBas moBepxHOCTh. @poHT BouHbL. [lonepeynsie 1 mpo1oibHbIE
BOJIHBL. [IpumepsL.

Pa3znen 2. BBeneHue B MOJIEKYJISIPHYIO (PU3UKY U TEPMOAMHAMHUKY.

2.1. OcuoBet MKT (MonekynsspHO-KHHETHUECKOH Teopun). OmbITHOE 000CHOBaHHE TTOJIOKEHUN
MKT. bpoyHoBckoe nBuxenue. Bzaumoaernicreue monekys. Yucino ABoranpo. MaeansHbli ras.
OcnoBHoe ypaBHeHue MKT. Cpenusis kBagpaTuuHasi CKOPOCTb IBUKEHUS MoJeKyll. Temneparypa.
AoOcomtoTHas Temriepatypa. [Ipumepsi.
2.2 YpaBHenue MenneneeBa-Kianeiipona. YHuBepcaibHas ra3oBasi HocTostHHast. M3omporeccsl.
['paduku nzomnporeccos B koopaunarax p-V, V-T, p-T. 3akon danerona. [Ipumepsr.
2.3. Ucnapenue u koHaeHcalus. HacelllleHHbIE U HEHACKIIIEHHbIE Tapbl. KuneHue sxuaKkocTH.
Bnaxuocts Bo3ayxa. Kpucrammmaeckue u amopdusie Tena. OCHOBBI TEPMOJIMHAMHUKN. BHYTpeHHSIs
sHeprus. KonmudectBo Temnotsl. TemmoeMkocTs BemecTBa. Pabota B TepMOAMHAMUKE.
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2.4. TlepBsIii 3aKOH TEPMOJIMHAMHUKU. AuadaTHBIN nporecc. HeoOpaTumMocTh mpoIieccoB B
npupoje. Bropoit 3akon repmoannamuku. KIIJI rernoBeix neurareneil. MneansHas teraoBas
MalIinHa.
Cemectp 2.
Pa3zpen 3. dusnueckue 0CHOBLI MEXaHUKH.
3.1. [Ipenmet ¢pusuku. MeTobl PU3NIECKOTO UCCIECTOBAHUS: OIBIT, TUIIOTE3a, IKCIIEPUMEHT,
teopus. [Ipenmer kunematuku. [lepemenienue, CKOpocTb, yckopenue. Kunematnueckue
XapaKTEPUCTUKH BPAILATEIHLHOTO JABUKECHUSI.
3.2. 3akonbl HptoTOHA. 3aKOH BCEMHPHOTO TATOTEHHUS. 3aKOH BCEMUPHOTO TATOTEHUs. J[BUkeHue
TeJla IepeMeHHOM Maccebl. Y paBHeHuss Meniepckoro. @opmyna [{uonkoBckoro.
3.3. Yupyruii u Heynpyruil yaapsl mapoB. MOMEHT HHEPIIMU MAaTEPUAIBHON TOUKHU U TBEPJIOTO
Tena.
3.4. Kunemarnka rapMoOHUYECKUX Kojebanuii. J[uddepennunanpHoe ypaBHEHHE TAPMOHUYECKUX
kosiebanuil. [ToHsITHE 0 3aTyXaroIuUX U BRIHYKICHHBIX KosieOanusx. BomHoBoe nBuxenue. BoiaHbl
IIPOJIOJIBHBIE U ITONIEPEYHBIE.
Pa3nes 4. OcHOBBI MOJIEeKYJISIPHOMH (PU3UKH.
4.1. DieMeHTHl TEPMOJIMHAMUKHY U HU3UYECKON KuHETHKH. MneansHblil Ta3. Pacnpenenenue
Bonpimana u ero obmedusnyeckuii cmpici. PeanbHblil ra3. YpaBaenue Ban-nep-Baansca.
4.2. TepmonuHamudeckuii Meton B pusuke. PaBHOBecHbIe cocTosiHMs. Hauana TepMoguHaMUKH.
[uknbl. DHTPONUS U €€ CTATUCTUYECKOE TOIKOBAHUE.
4.3. SIBnenue nepenoca. Juddysus. 3akon Ouka. TermmonpoBogHocTh. 3akoH Dypbe. BHyTpenHee
TpeHue (BA3KOCTh). 3akoH HproToHa.
Pa3zgen S. DiiekTpocTaTHKA ¥ MOCTOSIHHBIN 3JIEKTPUYECKHH TOK.
5.1. 3axon Kynona. Teopema Octporpaackoro-I'aycca. Jlunons. {usnekTpuku B
3JEKTPOCTATHYECKOM I10J1€
Cemectp 3.
Pa3zgen 6. DiiekTpoMarHeTusm.
6.1. 3axon Amnepa. 3akoH buo-Casapa-Jlannaca. Cuia JlopeHua.
6.2. Maraetvku. DJIeKTpOMarHuTHasi MHAYKIUA. Y paBHEHHEe MakcBea.
Pazgen 7. OnTuka.
7.1. Unrepdepennus BonH. Judpakuus BouH. [lonsipuszaius BoIH.
7.2. TernoBoe nznyyenue. 3akoH Kupxroda. I'unoresa [Inanka. KBantoBoe o0bscHeHme
TeroBoro usnydenus. Dddext Komnrona.
7.3. S nepnas moznens atoma. ITocrynarel bopa. Atom Bonopoaa o bopy.
Paznen 8. DnemMeHThI KBaHTOBOH (DH3HKH.
8.1. 'mnore3a ae bpoitna. BonnoBoe ypaBuenue Llpeaunrepa 1uist craliliOHAPHBIX COCTOSTHUM.
Omnbithl [Tepna-Iepnaxa.
8.2. MHoroanekTpoHHbI aToM. D¢ dext 3eemana. [Ipunnun [Taynu. KBanToBbIe cTaTucTHUECKHE
pactipenenenust boze-Diinmrelina u ®epmu-/Iupaka. ®ononsl. 3akoHsl J[ebas u DHHIITEHHA.
Cemectp 4.
Pa3zgen 9. Di1eMeHTHI KBAHTOBOH CTATUCTHKH.
9.1. DneMeHThI KBAaHTOBOM cTaTUCTUKHU. KBaHTOBas cuctemMa U3 OJIMHAKOBBIX YacTHll. [Ipunimn
TOKJIECTBEHHOCTH OJIMHAKOBBIX YacTULl. CHMMETpUYHbIE U HECUMMETPUYHbIE BOJTHOBBIE (DYHKIINH,
OMUCHIBAIOLIME COCTOSIHUSI TOXKIECTBEHHBIX MUKPOYACTHIL.
9.2. bo3ons! u ¢pepmuonsl. [Tpuniun [Maynu. KBanToBbIe cTaTucTHUecKue pacnipeaenenns bose-
OlinmreiiHa u @epmu- Jlupaka. BelpokeHHBIN 3JIEKTPOHHBIN a3 B KpUcTaiax (METalIbl).
Pazngen 10. Metaiuibl, AMANIEKTPUKHU U TTOTYPOBOJIHUKH C TOYKHU 3PEHUS 30HHOW TEOPHUH.
10.1. DOHepreruueckue 30HbI: cTatucTuka @epmu-/upaka, sneprust Gepmu. DIEKTPOH B
MePUOIMYECKOM T0JIe KprcTaia: 3¢ (eKTuBHAsI Macca 3JEeKTPOHa.
Paznen 11. DnemeHTs! GU3UKHU TBEPIOTO TENA.
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11.1. ®usuka tBEpaoro Tena (OTT): onpenenenue, CBSI3b ¢ APYTUMH JUCITUTUTMHAME, O0BEKTHI
U3YYCHHUS, KPYT peraemMbix 3aaa4d. CBs3b ¢ KpucTauiorpadgueii, KpucTautoPpu3nKon u
KPHUCTAJUIOXUMHUEH.
11.2. KonnencupoBannoe cocrosuue. [logxon k onucanuio TBEPAbIX Teh. CTPYKTypa KpUCTAIIOB.
CummeTpus ¥ GU3HUECKUE CBOMCTBA KPHUCTAILIOB.
11.3. Tunsl KpUCTAIIIMYECKUX CTPYKTYp (001mas Xxapakrepuctuka). [I10THbIE yIaKOBKH:
KyOHuueckas U rekcaroHajibHas (Ha KaueCTBEHHOM ypoBHe). [IoHsTHE 0 CBEpXIIPOBOIUMOCTH
(KBaHTOBBIE TIPEICTABIICHUS HA KAYECTBEHHOM YPOBHE).

4. O0beM yueOHOM JUCUUIIMHBI
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Bun yae6HO# paboThI

Bcero

Cemectp

2

3E

AKkan.

3E

Akan.

3E

AKkan.
q,

3E

Akan.

3E

Akan.

OO61mas TpyI0eMKOCTh
JIMCIUTITHHBI

14

504

108

144

3

108

144

KonrakTHas padora
— ayAUTOPHbIE
3aHATHSA:

7,12

256

1,78

64

1,78

64

1,78

64

1,78

64

Jleknuu

3,56

128

0,89

32

0,89

32

0,89

32

0,89

32

[IpakTrueckue
sarsTus (I13)

3,56

128

0,89

32

0,89

32

0,89

32

0,89

32

JlaGopatopHsble
pabotsl (JIP)

CaMocTosTeIbHAA
pabora

5,88

212

1,22

44

2,22

80

1,22

44

1,22

44

KoHnTakTHas
CaMOCTOSITEIbHAS
pabota

CaMOCTOSTEIBHOE
U3YYCHHE Pa3/eiioB
JOUCIIUTITIINHBI

5,88

1,2

210,8

1,22

0,4

43,6

2,22

0,4

79,6

1,22

0,4

43,6

1,22

44

Buabl KoHTpOJIA:

3a4eT ¢ OLEHKOM

IK3aMeH

36

36

KonrakTHas paGora
— IPOMEKYTOYHAs
arrecTanus

IloaroroBka k
IK3aMeEHY.

0,4

35,6

0,4

35,6

Bua ntorosoro
KOHTPOJIAA:

3auder ¢
OLICHKOM

3auder ¢
OIIEHKOM

3auder ¢
OLICHKOM

IK3aMeH
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Bun yueGHOM paboThI

Bcero

Cemectp

2

3E

Actp.

3E

Actp.

3E

Actp.

4.

3E

Actp.

3E

Actp.

OO01mas TpyI0eMKOCTh
JTCITUTUTHHBI

14

378

81

108

3

81

108

KonrakTHas padora —
ayJIMTOpPHBIE 3AHATHA:

7,12

288

1,78

48

1,78

72

1,78

48

1,78

72

Jlexun

3,56

96

0,89

24

0,89

24

0,89

24

0,89

24

[IpakTrueckue 3aHATHS
d13)

3,56

96

0,89

24

0,89

24

0,89

24

0,89

24

JlaGopaTopHble paboThI
(JIP)

CaMmocTosTeIbHASA
padora

5,88

159

1,22

33

2,22

60

1,22

33

1,22

33

KonrakTtHas
CaMOCTOATENIbHAsI paboTa

CaMOCTOSTEIBHOE
W3YYCHHE Pa3/IciioB
JTUCIUIIINHBI

5,88

0,9

158,4

1,22

0,3

32,7

2,22

0,3

59,7

1,22

0,3

32,7

1,22

33

Buabl KOHTpOJISA:

3a4yeT ¢ OLEHKO

IK3aMeH

27

27

KonrakTHass paGora —
NMPOMeKYTOUYHAS
arrecrauus

IMoaroroBka K
IK3aMeEHy.

0,3

26,7

0,3

26,7

Bua ntorosoro
KOHTPOJISI:

3auder ¢
OLICHKOM

3auder ¢
OIIEHKOM

3auder ¢
OLICHKOM

IK3aMeH
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AHHOTan U padoyeil NPOrpaMMbpl JUCHHUILIMHBI
«TeopeTnyeckass Heopranmueckass XMuMHs)

1. Heab AMCHUIVIMHBI — c(HOPMHUPOBATH INPAKTHUYECKUE HABBIKM pabOThI Oymymux
CHEIHAIMCTOB KaK B 00JIACTH TEOPETUYECKUX OCHOB HEOPTaHWYECKOM XUMUU: CTPOCHHUS BEIIECTB U
UX CBSI3U C PEAKIIMOHHON CIIOCOOHOCTBIO.

2. B pe3yabTaTe U3yuyeHHus JUCUMILIMHBI 00Y4YaIOIIUiics M0 MporpaMmme 0aKkajaBpuara
HOJIKeH:

Obaadoams crenyomuMy KOMIETSHIIMSIMA U HHAUKATOPaMH UX JOCTH)KCHUN:

OIIK-1.1, OIIK-2.1, OIIK-2.4, YK-6.1, YK-8.3.

3nameo:

- OCHOBHBIE TIOHATHUSI TEOPUH CTPOCHUS aTOMA;

- OCHOBHBIE THUIIa XUMUYECKOU CBSI3H;

- MOJIETIbHBIE MPECTABICHNS HOHHOM CBS3H;

- OCHOBBI TEOPUU MOJICKYJSIPHBIX OpOWTaNIel, B TOM YUCJE W C MPUBJICUCHUEM DIIEMEHTOB
MOJIEKYJIIPHON CUMMETPUH;

- COBPEMEHHBIE TMOJXOJbl K OINHUCAHUIO XUMHUYECKON CBSI3U B KOOPJIMHALUOHHBIX H
METAJUIOOPTaHUYECKUX COCANHEHUSIX.

Ymemo:

- IPUMEHSATH MOJTyYE€HHbIE 3HAHUS JUIsl HAITMCAHUS 3JIEKTPOHHBIX (DOPMYI aTOMOB, HOHOB U
MOJIEKYJI, YCTaHaBIMBATh B3aUMOCBSA3b MEXAY CTPOCHHEM M XUMHUUYECKUMU CBONCTBAMU;

- COCTaBJIATH JUarpaMMbl MOJIEKYJISIPHBIX OpOuWTallell C MpUBJICUYEHUEM MpPEICTaBICHUN
MOJIEKYJIAPHON CUMMETPUHU;

- omnMcaTb NPUPOAY XUMHUYECKOH CBS3M B KOOPAMHALMOHHBIX M METAJUIOPTaHUYECKUX
COCIMHEHUSIX C MCIOJb30BAaHUEM TEOPUM KPHUCTALIMYECKOTO IMOJS U TEOPUU MOJEKYISIPHBIX
opOuTaneil.

Braoemy:
- DJIEMEHTapHBIMU HaBbIKAMH PELICHUs IPAKTUYECKUX 3a7a4, CBS3AHHBIX C YCTAHOBJICHUEM
AJEKTPOHHOTO CTPOEHUSI HEOPTaHUYECKUX COCAMHEHUI.

3. Kparkoe conep:kanue IHCIUNITHHBI

BBenenune. CoBpeMEeHHbIE TEOPUH XUMUYECKOTO CTPOCHUS

Pa3nes 1. CTpoeHue aToma 1 nepuogU4eCKU 3aKOH

1.1.  KBaHTOBO-MexaHWYeCKass  MOJeIb  aToMa.  OJEKTPOHHBIE  OpOWUTaTu B
BOJIOPOJIOTIOOOHOM aTOME.

1.2. MHOTOAIEKTPOHHBIE aTOMBL. D(PGEKTUBHBIN SACPHBIA 3apsia. DJIEKTPOHHBIE TEPMBbI
aTOMOB.

1.3. Ilepuoauueckuii 3akoH. [leprnoIMYHOCTh U3MEHEHUS CBOMCTB: MOTEHIIMA MOHU3AINH,
CPOJICTBA K 3JIEKTPOHY, 3JIEKTPOOTPULIATEIHLHOCTH, PAJANYCOB aTOMOB U HOHOB.

Pa3nen 2. MonHasa cBA3b

2.1. OcoOEHHOCTH COSANHEHHIA C MOHHOH CBSI3BIO.

2.2. OCHOBHBIE CTPYKTYPHBIE TUIIBl HEOPTaHUYECKUX COCTMHEHUM.

2.3. Duranenus noHHOM cBsizu. Lukn bopua-I'aGepa. YpaBuenust bopna-Jlanne, bopna-
Maiiepa, Kamyctunckoro.

Pa3nen 3. KoBajieHTHas CBA3b

3.1. CocraBiieHHE€ MOJICKYJISPHBIX OpPOUTAICH I JABYXSAAEPHBIX M MHOTOSIEPHBIX
MOJIEKYIL.

3.2. OnpeneneHre reOMETPUU MOJIEKYI M UX AUIOJIBHOTO MOMEHTA.

Pa3nen 4. Xumuueckasi ¢Bsi3b B KOOPJAMHAIMOHHBIX COETUHEHUAX

4.1 Teopust KpUCTALTAYECKOTO TOJIS.

4.2 Teopus MOJEKYISApHBIX OpOHWTaneld [Uis OMNHCAHUS XHMMHYECKOH CBs3W B
KOOPJMHAIIMOHHBIX COSTUHEHUSIX.
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4. O0beM y4eOHOI JUCHUNJINHBI

O0BbeM TUCIUIIINHEI
Buj yueOHoi padoThl Axax, | Acip.
3E
4. 4.

O01mas TpyA10eMKOCTh AU CHUNJIHHBI 6 216 162
KonTakTHasi padoTa — ayIMTOPHbIE 3aHATHS: 3,6 128 96
Jlexiun 1,8 64 48
[Tpaktuueckue 3ansatus (I113) 1,8 64 48
JlaGopaTtopusie padoTs (JIP) - - -
CamocrosiTesbHasi padoTa 14 52 39
KonTakTHas camocTosiTenbHas padboTa 1.4 - -
CaMoCTOATENbHOE N3YUYEHHE PA3EJIOB JUCLIUIIINHBI ’ 52 39
Bua koHTpoJs:
JK3aMeH 1 36 27
KonTakTHas paboTa — MpoMeKyTOYHAsL aTTECTaIHS 1 0,4 0,3
IToaroroBka K H5K3aMeHY. 35,6 26,7
BuJ HTOrOBOr0 KOHTPOJIA: IK3aMeH

AHHOTanuA padoyeil MPOrpaMmbl IUCHUNIMHBI
«XuMHus 31eMEHTOB»
1. Heab qucHMIJIMHBI — YIIIyOJE€HHOE M3yYEHHUE CTYACHTaMH (yHIaMEHTAIbHBIX OCHOB,
KOHLICTIIIUM 1 MEXaHU3MOB PEAKLIUN COBPEMEHHON HEOPraHUYECKON XUMHUH.

2. B pe3yabTaTe U3yuyeHUs JUCUMILIMHBI 00y4YaIOIIUiics M0 MporpaMmme 0aKkajaBpuara
HOJIKEH:

Obnadams CIenyONUMA KOMIIETCHIIUSAMA U UHIUKATOPAMH MX JOCTHKCHHS:
OIIK-1.1, OIIK-2.2, OIIK-2.3.

3name:

- ¢hyH1TaMEHTaJIbHBIE TEOPETHUUECKUE MPEICTABICHUSI HEOPraHUYECKON XUMUN — KOHIETINH
CTPOEHHUSI HEOPTAHNUYECKUX COCTMHEHUN U MEXaHU3Mbl HEOPTaHUYECKHUX PEaKIIU

Yumemn:

- (hopMHpOBATh CTPATETHIO CUHTE3a CIOKHBIX HEOPraHUUECKUX U TMOPUTHBIX COeIMHEHUH,
BBEIOMpATh ONTUMATbHBIC TTYTH CHHTE3a

Bnaoemy:

- TEOPETHMYECKHMMHU KOHIICHIUSAMU JJIA TpeIcKa3aHuss W OOBSCHEHUS PE3yJbTaToOB
XUMHYECKUX PEaKIUi

3. Kpartkoe cogep:xaHue JUCUMIIMHBI

Pa3znen 1. Xumus s-3J1eMEHTOB M X COeIHMHEHH I

1.106wasn xapakxmepucmuxa wenounvix snemenmos. HaxoxaeHue B MPUPOAE, CHOCOOBI
MOJIYYEHUsI U3 MPUPOIHOTO ChIpbs. COENMHEHUS IIEJIOYHBIX METAJIOB: OKCHUAbI, MEPOKCUIBI,
HAATMEPOKCUIBI, O30HUJBI, THIPHUIBI, TATOTCHHU]IBI, HUTPHUIBI, CYIb(UIBI, CIIOCOOBI MOTYYCHHS H
CBOMCTBA. [ MAPOKCUBI IIEIIOYHBIX METAJUIOB, OJIYYEHUE U XUMUYECKUE CBOMCTBA.
Conu IIENOYHBIX METAUIOB, CIOCOOBI TIONy4YeHUss W CBOMCTBa. M3MEHEHHWE TepMHUYeCKOn
YCTOMYHMBOCTH KapOOHATOB, HUTPATOB U CYJIb(HATOB B PSAAY TUTHH-TIC3HUMA.
[Tonyuenue conpl (ammuadnsbiii crmocod CoinbBe U cynbbaTHbIi criocob Jlebnana) u morarma.
ManopacTBOpUMbI€ COH MIETOYHBIX MeTaUI0B. OCOOEHHOCTH XUMUU JIUTHS U €r0 COSIUHEHHIA.
1.200was xapakxmepucmuka 31emenmos II-A nooepynnwi. HaxoxaeHue B TPUPOJE, CIIOCOOBI
MOJIyYEHUS U3 MPUPOJTHOTO CHIPHSI.
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OcobenHoctr xuMuu Oepmuiusi. OU3NUECKHE U XUMUYECKHE CBOMCTBA OCpUIUINS, MAarHUs, U MX
coequHeHN. AM(OTEPHOCTh COSAMHEHUN OePUILITHSL.

[[lenoyHO3eMeENbHBIE METAIIBI (KAJIBLUNA, CTPOHIUH, Oapuii), COCOOBI MONYYECHUS M CBOMCTBA.
Oxcuapl, THAPOKCUIBI, KapOOHATHI, cynbdaThl, ¢ochaTsl HUTPATH deMeHTOB II-A moxarpymisl,
MOJIyYeHUE W XHUMHYECKHE CBOWCTBA. [ MIOPONM3 pACTBOPUMBIX COJCH OCpWUIIMS W MarHHs.
JlnaroHanbHOE CXOJICTBO COSTMHEHUN OCPUILTUS U AIFOMUHUS, MATHUS U JIATHSL.

KecTKOCTb BOJIBI U CITOCOOBI €€ YCTpaHEHUSI.

Pasznen 2. Xumus p-3JieMeHTOB H UX COeUHEHM I

2.1. Obwas xapakmepucmuka 21emenmog III-A  nooepynnvi. CpaBHHUTEIbHAS
XapaKTePUCTHKA PUINIECKUX U XUMHUECKUX CBOWCTB MPOCTHIX BEIIECTB.

2.2. Obwas xapaxmepucmuxa 31emenmos IV-A noodepynnvl. YTIepon. AJITOTPONHbBIE
MoauduKanuu yriaepoga — Tpadwur, ammasz, KapOouH, dymaepersl, rpadeH. I[lomydeHue
MCKYCCTBEHHBIX aJIMa30B. YTJEpOJAHbIE HAHOTPYOKH.

XUMHYECKHE CBOMCTBA yriepoa. Baxknelme kapOuapl METaIOB, UX KilacCU(DHUKAITHS.
CoenuHeHus yriepoja € TaJOreéHaMu, CHOCOObI TMOJydeHHUs, CBOMCTBA U MPaKTUYECKOE
MIPUMEHEHHUE.

2.3.06wasn xapakmepucmuxa s1emenmos V-A noarpynmbl. A30T. PacnpocTpaHeHHOCTh U
HaxoXJeHue azora B npupone. Kpyrosopot azora B npupoze. [IpomeblineHHsie u 1abopaTopHble
CIOCOOBI MOJTYYCHHSI a30Ta.

2.4.06was xapaxmepucmuxa snemenmos VI-A. Kucrnopon. ®@uzndeckue CBOWCTBA, CTPOSCHUE
MOJIEKYJIbl, TTapaMarHeTu3M Kuciopona. JlabopaTopHble CIIOCOOBI U MPOMBIIUIEHHOE MOTY4YeHHE
KHCIIOpO/Ia.

2.5.00wasn xapaxmepucmuxa snemenmog VII-A nooepynnwei. Tanorensl. JlabopatopHbie u
MPOMBIIIJICHHBIE  CIOCOObI  monydeHus. CpaBHUTENbHAS XapaKTEPUCTUKA (DU3HUECKUX W
XUMHYECKHUX CBOMCTB raJIOTCHOB.
Pasznen 3. Xumus d-3/1eMeHTOB M MX COeTUHEHM I

CpaBHUTENIbHAS XapaKTEPUCTUKA 3aKOHOMEPHOCTEH H3MEHEHMSI XMUMHUYECKHUX CBOWCTB d-
AJIEMEHTOB M X COSAMHEHHI B TPYMIaX U MePUOIaX MePUOINISCKON CUCTEMBI.
Pasznea 4. Xumus f-3;1eMeHTOB M X COeIHHEHMIT

4.1.Jlanmanoudwi. OOIIas XapaKTepUCTHKA 31eMeHTOB. CTpoeHHE AIIEKTPOHHBIX 000JI0UeK
aTOMOB,  XapakKTepHbIE  BAJICHTHBIE  COCTOSHUS,  YCTOHYMBBIE  CTENEHU  OKHUCIICHUS.
PacnipocTpaneHHOCTH 37IEMEHTOB B IPUPO/IE.

[lonydyenue, Qu3anyeckue M XUMHUYECKHE CBOICTBA 3JEMEHTOB B METAJIMYECKOM COCTOSHUH.
Oxcuapl, TUIPOKCHUIBI, COJIM, ABOWHBIE M KOMIUIEKCHBIE COEIMHEHHUS; IMOJIyYeHHE U CBOMCTBA,
ruaponu3 coseid. Coenunenus uepus(1V), esponus (II), urrepous(Il); ux cBoiicTra.

KommuiekcHble coeTuHEeHUs ¢ MOJMUACHTAaHTHBIMU JIMTAHAAMU KaK OCHOBA COBPEMEHHBIX METOJIOB
pa3aesieHrs U OYUCTKU PEIKO3EMEIbHBIX 3JIEMEHTOB.

4.2. Akmunouowi. OOmas xapakTepUCTHKa 3JeMeHTOB. CTpOeHUE AIEKTPOHHBIX 000JI0YEK
aTOMOB, XapaKTEPHbIE CTENIEHU OKHCICHUSI.

Munepansl Topusi (MOHAIUT), ypaHa (ypaHOBasi CMOJIsIHas pyzaa). BaJeHTHBIE COCTOSIHUSI TOpHS,
ypaHa. [IpyuHIUIIBI TOTyYeHHs TOPUS U ypaHa U3 IPUPOTHOTO ChIPbSL.

Merammueckuii  Topuid, ypaH, ux cBoictBa. Oxcun, tuapokcun Ttopusi(IV), ramoreHUmbL.
be3BonHbIe U THAPATHPOBAHHBIE COJIU TOPHSL.

KucnoponHble coeluHEHUs ypaHa, TalOTEHUIBl ypaHa, COJNM ypaHWIA M YETHIPEXBAJIECHTHOTO
ypaHna, ypanatsl. Kommnekcusie coenuaenus ypana (VI) u (IV).

CoenuHeHus HENTYHUsS M IUTyTOHUSI B BbicmieM coctosHuu okucieHusi (VII), ux cBoiicTBa.
OO6nacTu mpuMEHEHUs JIAHTAHOU IOB, AKTHHOUIOB U MX COCTMHEHUH.

4. O0beM y4eOHOI JUCHUNJIMHBI

Bun yueOHo# padoThI O0BbeM U CIUIIINHEI
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3E Axkan. | Actp.
Y. 4.

OO0masi Tpy10€eMKOCTh 1M CHUTITHHBI 8 288 216
KonTakTHasi padoTa — ayIMTOPHbIE 3aHATHS: 5,4 192 143
Jlexnn 1,8 64 47,6
[Tpaxtrueckue 3anstus (113) 1,8 64 47,6
JlaGopatopusie padotsl (JIP) 1,8 64 47,6
CamocrosiTesbHasi padoTa 1,6 60 46
KonTakTHas camocrosiTenbHas padboTa 16 - -
CaMocCTOsITENIbHOE U3YUYEHHE PA3AEIOB IUCIUIIIMHBI ' 60 46
Bua kouTpoJis:
JK3aMeH 1 36 27
KonrtakTHas paboTta — mpomMe)XKyTOUHAas aTTECTAIHS 1 0,4 0,3
IToaroroBka K SK3aMeHy. 35,6 26,7
Buj nTOroBoro KOHTpoOJIsi: JK3aMeH

AHHOTanuA padoyeil MpPOrpaMmbl AU CHUNIHMHBI
«Teopernyeckue 0CHOBbI XMUMHHU. BBeieHUE B (PU3HYECKYI0 XUMHIO»

1. Heap AucuMmiInHbl — yriayOJeHHOE U3ydeHHE CTyJIeHTaMH (yHIaMEHTaJIbHBIX OCHOB,
KOHLICTIIINI U MEXaHU3MOB PEAKLIUA COBPEMEHHON XUMUHU.

2. B pe3yabTaTe H3yuyeHUs JUCUMILIMHBI 00y4YaIOIIUiics MO0 MporpaMmme 0aKkajaBpuara
HOJIKEH:

Obaaoams clenyOmUMU KOMIETECHIIMSIMA U HHAUKATOPaAMH UX JOCTH)KCHUN:

OIIK-1.1, OIIK-2.2, YK-6.1.

3name:
- (yHIaMCHTAILHBIC TEOPETUYECKHE IPEACTABICHUS XWMHU — KOHICHIIUU CTPOCHHS
XUMHYECKUX COCTUHEHUN U MEXaHU3Mbl XUMHUECKHUX PEaKIIHiA

Ymemy:
- (GopMHpOBaTh CTPATETUIO CHHTE3a CIIOXKHBIX THOPUAHBIX COCAMHEHUH, BHIOWPATH
OINITUMAJILHBIC ITYTU CUHTC3a

Brnaoemn:

- TEOPETHMYECKHMMHU KOHIICHIUSAMU JJIA TpeIcKa3aHuss W OOBSCHEHUS PE3yJbTaToOB
XUMHYECKUX PEaKIi

3. Kpartkoe cogep:xanue JUCUMILIMHBI
1.1 BolunciieHnsi ¢ HCHOJb30BaHHEM 3aKOHA JKBHBAJIEHTOB. [loHATHE O XMMHYECKOM

SKBUBAJICHTE M (PAKTOpPE SKBHUBAJCHTHOCTH B OOMEHHBIX U OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peakuusax. 3aKOH 3KBUBAJIEHTOB. PacuéThl ¢ MCIIOJIb30BaHUEM 3aKOHA YKBHUBAJICHTOB.
1.2.  DaemeHTBbI XHMHUYECKOH TEPMOAMHAMMKH. TepmonuHamMuueckas cucreMa.
Knaccuukanuss TepMOAMHAMHYECKUX CHCTEM. TepMoauHaMuU4eckue (YHKLIUU COCTOSHHS
(xapaktepuctuueckue (¢yHkuun). CaMONpPOU3BOJIIBHBIE U HECAMONPOHU3BOJIBHBIE IPOIECCHI.
BHyTpeHHS SHEprus u 3HTANBNUA, UX QU3NYECKUNA CMBICI. DK30- U SHAOTEPMHUECKUE PEAKIUH.
Tepmoxumus M TEepMOXMMHUYECKHE YypaBHEHHs. Macmrad TemnoBbiX 3(QEeKToB pasnuyHbIX
npoueccoB. [IoHATHE O CTaHJAPTHOM COCTOSTHUM BELIECTB, HAXOISALIMXCSA B KOHJIEHCHUPOBAHHOU
(xkuoxodt wumu TBEpPHON) (ase, ra3oB, pacTBOPOB, CIIAOBIX (ACCOIMUPOBAHHBIX) DIIEKTPOIUTOB,
KOMILIEKCHBIX HOHOB.

CranpapTHble SHTAJIBIUM OOPa30BaHUs, CTOPaHMs M PACTBOPEHMs BELIECTB, 0Opa3yrOIIUX
CHJIBHBIE DJICKTPOJIUTHI B PaCTBOPE.
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OcCHOBHOH 3aKOH TEPMOXMMHUM — 3aKOH l'ecca m ero ciuencrBus. Mcmnonap3oBaHue 3aKoHa
I'ecca st BBIYMCICHHS TEIUIOBBIX 3()(PEKTOB pazIMuUHBIX MPOLIECCOB U HSHTAIBIHMNA CBA3H B
MOJIEKYJIE.

XuUMUYECKH OOpaTUMble W HeoOpaTHMble mpolecchl. TepMOoAMHAMUYECKH OOpaTUMbIE
paBHOBecHbIe mporecchl. [lonstue 06 »HTponuu (padotsl Kinaysuyca). MI3MeHeHue SHTpoNuuU B
00paTUMBIX U HEOOPATUMBIX IpoIleccax B M30JMPOBAHHOM cucteMe. Kpurepuii caMonpon3BOIbHO
IIPOTEKAIOILEr0 IIpoLecca B U30JUPOBAHHON CUCTEME.

Cratuctuueckuid  cMbici  sHTponuu. @opmyna boapimana. OHTponuss Kak —Mepa
HEYNOPSIOYEHHOCTH  CHCTEMBl.  3aBUCUMOCTb  dSHTponuu oT  Temneparypel. III 3axon
TEPMOJUHAMHUKU. DHTPONUS U IPUPOAA BelecTBa. MI3MEHEHNE SHTPONIUY B Pa3IMYHbIX [TPOLIECCAX.

Oueprust I'n60ca, e€ QU3NUECKUil CMBICT M CBSI3b C SHTAJIBIUEH M 3HTponuei. M3meHnenue
sHeprun ['mOOca kak Mepa XMMHYECKOTO CpoAcTBa. KpuTepwii caMONpOM3BOILHOTO MPOTEKAHUS
MPOLIECCOB B U300apPHO-U30TEPMUUECKHUX YCIOBHSIX.

Crangaptubie sHepruu ['n66ca oOpazoBaHusl U CropaHus BeulecTB. BrluucieHue BeIMYUH
AG’ pa34HBIX TPOLECCOB. DHTAIBINUIHBIN U SHTPONUIHEIH (aKTOPBI MpoLECca.

1.3. Xumuueckoe paBHOBecHe

HcrrHHOE M Kaxyleecs XMMUYECKUE PAaBHOBECHS, UX MPU3HAKU. PaBHOBecHEe B TOMOT€HHBIX
U TE€TEPOreHHBIX CUCTEMAX.

Koncrautsel xumuueckoro paBHoBecuss Kc m Kp mis ra3oBbIX paBHOBECH, B3aMMOCBSI3b
MEXy HUMHU.

[Tpunnun cmemenus paBHoBecus Jle-lllarenwe-bpayna. Brnusaue paznudabix GakTopoB Ha
CMELICHUE PABHOBECHUSI.

BsaumocBsass BenuuuHbl AG'y TIpollecca € KOHCTAHTOM —XMMHYECKOrO pPaBHOBECHS.
Bbruncnenue  paBHOBECHOIO  BBIXOJA NPOAYKTa peakuuu. lcnonp3oBaHuMe HaHHBIX O
TEMIIEPATYpPHON 3aBHCHUMOCTH KOHCTaHTBbl XMMHMUYECKOTO DPABHOBECHUS B TEPMOAMHAMMUYECKUX
pacyérax.

1.4. PacrBopbl. PaBHOBecHs1 B pacTBopax

CriocoObl BhIpaXEHHUSI cOcTaBa pacTBOpoB. lIporiecchl, compoBoXkIaronve 0Opa3oBaHHE
KHUJKUX HUCTHUHHBIX PAcTBOPOB AIEKTPOJIUTOB MU HedNeKTpoauToB. ConbBaTanus B pPacTBOpPAX.
NneanbHbie pacTBOPBI.

I'oMoreHHble  paBHOBECHMS B  pPAacTBOpax  JJEKTPOJUTOB.  ACCOLMHMpPOBaHHBIE U
HEaCCOLMHUPOBAHHBIE 3JIEKTPOIUTHI. VlIoHHAs cuia pacTBOPOB HEACCOLMHUPOBAHHBIX AJIEKTPOJIUTOB.
[Tonsitue o ko3 uiMeHTe aKTUBHOCTH U aKTUBHOCTH KaK MEpe OTKJIOHEHHUSI CBOMCTB KOMIIOHEHTa
B peaJbHOM pacTBOpPE OT €ro CBOMCTB B HJCabHOM pacTBope. Brruncnenue kordp¢uinueHToB
aKTUBHOCTH HOHOB M CpEJHE-MOHHBIX KO3()()UIIMEHTOB aKTUBHOCTH CoOJieH B pa30aBIIEHHBIX
pacTBOpax HEaCCOUUUPOBAHHBIE SJIEKTPOJIMTOB.

PaBHOBecHsT B pacTBOpax acCOLMUPOBAHHBIX ANIEKTPOJUTOB. C(CTeneHb W KOHCTAHTA
AIEKTPOJUTUYECKON JUCCOMAIK. 3akoH pazbasnenust OcTBaibaa.

PaBHoBecue nucconmanuu BoAbl. MOHHOE mpou3BeAeHHWE BOABI M 3aBUCUMOCTh Ky OT
Temnepatypbl. BomopoaHslii M ruapokcwibHbIM mokazatenu. lllkanma Benmumn pH m pOH.
Brruncnenune pH pa30aBieHHBIX pacTBOPOB HEACCOIIMMPOBAHHBIX KHCIOT U OCHOBaHUM ¢ y4€TOM U
0e3 yuéTa HOHHOMW CHIIBI pacTBOpA, a Takke pH pacTBOpOB acCOIMUPOBAHHBIX AJIEKTPOJIUTOB.

PaBHOBecusi B pacTBOpax ciaObIX MHOTOOCHOBHBIX KHUCIOT. Pacyér KOHILIEHTpaluii HOHOB B
3THX PacTBOpax, a TAK)KE€ B PACTBOPAX MHOTOOCHOBHBIX KUCJIOT MPH 3aJaHHOM 3HaueHuu pH.

BnusiHue OJHOMMEHHBIX HMOHOB Ha paBHOBECHE UCCOIMALMHU €Ia00ro 3IIEKTPOJIHTA.
Bydepusie cucremsl. Beruncnenne pH 0ydepubix pactBopos. [lonstue o 6ydepHoit EMKocTH.

Cocrosinne OeckOHeYHOro pa30aBieHHsI pacTBopa osyekTponura. Illkama craHgapTHBIX
TepMOJMHAMHUYECKUX (yHKIMA o00pa3oBaHMs HOHOB B BOJAHBIX pacTBopax. BeruucieHue
KOHCTaHTBl JAMCCOLMALMM ACCOLMMPOBAHHBIX 3JEKTPOJIUTOB W KOHCTAHTHI YCTOMYMBOCTH
KOMIUIEKCHBIX MOHOB 10 CIIPAaBOYHBIM TEPMOJAWHAMUYECKUM JAHHBIM.
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CrynenHyaTtass JAMcCCOUMALMS BJIEKTPOJUTOB. AJIbTEPHATUBHBIE MPOAYKTHI peakIuil B
pacTBOpax 3JIEKTPOJIUTOB.

OOmme cBeaeHUS O KOMIUIGKCHBIX COeAuHEeHHsX. Kiaccudukanus KOMIUIEKCHBIX
coeauHennil. IIpaBuia cocrtaBiieHMss MX Ha3BaHMM. Jlucconumanus KOMIUIEKCHBIX COEIMHEHUU.
KoHcTaHTa yCTOWYMBOCTM W HECTOWKOCTH KOMIUIEKCHOTO HOHA. Peaknuu oOpa3oBaHUS W
pa3pylICHHs] KOMIUJIEKCHBIX COSUHEHUH.

['eTreporenHoe paBHOBeCHME B CHUCTEME, COCTOSIIEM M3 HACHIIIEHHOTO pPacTBOpa
MaJOpacTBOPUMOTO CHJIBHOTO JJIEKTPOJUTa M €ro KpucramioB. lloHsTue o mnpousBeaeHUN
pactBopumoctu (IIP). Beluncnenue pacTBOpUMOCTH cOled ¢ ucHojbp30BaHueM BenuuuH IIP u
AKTUBHOCTEH HOHOB. YCJIOBHUS pPAaCTBOPEHUS M OCAXKICHHUS MaJlOPACTBOPUMOIO SIJIEKTPOJIUTA.
Brnusinue npucyTcTBUS JIpYrUX HMOHOB B PAacTBOpPE HA PACTBOPUMOCTH MajOpaCTBOPHUMOTO
anexkTposuta. Bnusaue pH Ha pacTBOPUMOCTE MagopacTBOPUMBIX 3JIEKTPOIUTOB.

[Tonspusyroniee necTBUE MOHOB COJIE Ha MOJEKYJbl BOAbL. ['maponus coneil. ['maponus
KaTMOHa U aHuoHa. CTymeHYaThlil TUAPOJU3. THIMBI TUIPOJIHM3A COJEH: THAPOIU3 HEMOIHBIN
00paTUMBIi, TUIPOJIN3 HETIOTHBIM HEOOPATUMBIN, TTOJIHBIN (00OpaTUMBIN 1 HEOOPATHMBIA).

KonnuecTBeHHbIE XapakTEpUCTUKH THUIPOJIM3a — CTENEHb M KOHCTAHTa TUIPOJIU3A.
B3aumocBsi3p MeXIy HUMHU U KOHIIEHTpaiueid pactBopa. CrnocoObl YCHJIEHHS W TOJABICHHS
ruaponu3a. PaBHoBecHs B pacTBopax cosieid, 00pa3oBaHHBIX OJHO3APAIHBIMA U MHOTO03apsIIHBIMU
KaTHOHAaMH U aHMOHAMHU CHJIBHBIX M cJIa0bIX KUCIOT U ocHoBaHMii. Pacuér pH BoaHbIX pacTBOpOB
MEPEUYNCIICHHBIX BBIIIE cojiei. B3auMoaercTBue pacTBOPOB JIBYX COJIEH, B3aMMHO YCHJIMBAOIIUX
ruAponu3 Apyr apyra. CMelieHre paBHOBECHS THIPOJIN3a.

Teopuu kuciaot u ocHoBanuii. Hemocrarounocts Teopuu Apperuyca. Teopust COTbBOCHCTEM.
[IporoHHast Teopust KUCIOT W OcHOBaHUU. KOHCTaHTBI aBTOMPOTONM3a PACTBOPUTEIIS.
JudpdepeHnupyomuyue W HUBSIUPYIOIMIUE PACTBOPUTEIU. OJCKTPOHHAs TEOpHUS KHUCIOT W
OCHOBaHH.

1.5. DJemMeHTHI XUMHYeCKOH KHHETUKHU

OCHOBHbIE TOHSATHS XUMUYECKOW KUHETUKU. CpelHsisi CKOPOCTh M CKOPOCTh PEaKIHH B
JaHHBIH MOMEHT BpeMeHHM. KuHernueckoe ypaBHEHME. 3aKOH IEHCTBYROIIMX Macc. KoHcranTa
cKopocTH peakiuu. [Topsanok U MOJNEKYISIPHOCTh PEaKIUU. 3aBUCUMOCTh CKOPOCTH PEAKIUU OT
temneparypbl. Ilonstue 00 5SHeprum akTUBAIMMU. YpaBHEHHE AppeHuyca. ['OMOTeHHBIA WU
reTepOreHHbl Karanus. lIpumepsl KaTanUMTUYECKUX IIPOLIECCOB. BiusHME Karanusaropa Ha
SHEPTUIO aKTHUBAIIUH.
1.6. OKHCIMTEIbHO-BOCCTAHOBHUTEJIbHbIE PEAKIIMU U JIEKTPOXUMHYECKHE NMPOLECCHI

[loHsiTHE O CTENEHM OKHUCIEHUs JJIEMEHTA B COCIMHEHUAX. BakHeWIIne OKUCIUTENH U
BOCCTaHOBUTENU. OCHOBHBIE CXEMBI NIPEBPALIECHUS BEIIECTB B OKUCINUTEIbHO-BOCCTAHOBUTEIBHBIX
npoueccax. CocTaBieHUE YPaBHEHHM OKHUCIUTEIbHO-BOCCTAHOBUTENBHBIX PEAaKIMA — METOJ
AJIEKTPOHHOTrO OajaHca U METOJ AJIEKTPOHHO-HUOHHBIX YpaBHEHUH. BriusHue paznuyHbix GpakTopos
Ha HampapjeHHE W TIYOMHY OKHCIMTEIbHO-BOCCTAHOBUTENBHBIX MpoleccoB. OKHCIUTENbHO-
BOCCTaHOBUTEIIbHBIE MTOTEHINAJIBI " OIpeaeeHue HalpaBJIeHUs OKHCIIUTENBHO-
BOCCTAaHOBUTEJIbHBIX peakuuii. CTaHmapTHBIE 3JIEKTPOJHBIE MOTEHIMANbI. YpaBHeHue HepHcra.
Pacuér  koHcTaHT  paBHOBecCHS OKHCIIUTEIBHO-BOCCTAHOBUTEIBHBIX IIPOLIECCOB u3
AJIEKTPOXMMHYECKHUX JaHHbIX. Cxembl Jlatumepa

OCHOBHBbIE TUITBI XUMUYECKUX UCTOUHUKOB TOKA, UX YCTPONUCTBO U MPHUHIIUIIBI paOOTHI.

4. O0beM y4eOHOM TUCHHUILIUHBI

O0BbeM U CIHUIIINHEI
Buj yueOHoi1 padoThI Axan. | Actp.
3E
4. 4.
O01mas Tpya10eMKOCTh AU CHUNJIHHBI 8 288 216
KonTakTHasi padoTa — ayIMTOPHbIE 3AHATHS: 5,4 192 143
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Jlexmuu 1,8 64 47,6

[Tpaktuueckue 3ausatus (113) 1,8 64 47,6
JlaGopatopusbie padotsl (JIP) 1,8 64 47,6
CamocTosiTesibHasi padoTa 1,6 60 46
KonrakTHas camocrosiTensHas pabota s , ;
CaMocCTOATEIbHOE NU3YUYEHHE PA3AEIIOB ’ 60 46
Bua koHTpoJs:

JK3aMeH 1 36 27
KonTakTHas paboTa — MpoMeKyTOYHAs aTTECTalHs 1 0,4 0,3
IToaroroBka K S5K3aMeHY. 35,6 26,7
BuJ HTOrOBOr0 KOHTPOJIA: JK3aMeH

AHHOTanuA padoyeil NPOrpaMMbpl JUCHHUILJIMHBI
«Oprannyeckasi XUMHSD

1. Heap AUCHMILUINHBI — YTITyOJeHHOE M3y4YeHHUE CTyJAeHTaMH (hyHIaMEHTaIbHBIX OCHOB,
KOHIEMIMN 1 MEXaHU3MOB PEAKIMi COBPEMEHHON OPTaHUYECKON XUMUHU.

2. B pe3yabTare n3y4eHus AUCHHUILVIMHBI 00y4YaoImiics 0 nmporpaMMe 0aKajaBpuarta
HOJIKEH:

Obnadame ClenyOIMUMA KOMIETSHIIMSIMA U WHIAUKATOPAMH UX JOCTHKCHUN:

OIIK-1.1, OIIK-2.1, OIIK-2.2, OIIK-2.4, YK-6.1, YK-8.3.

3namo:

- (pyngameHTambHBIE TEOPETHUECKUE MPEJICTABICHUS] OPraHUYEeCKOW XUMHUU — KOHUEHINH
CTPOEHHUSI OPTAaHMYECKUX COCAMHEHUN U MEXaHU3Mbl OPraHUYECKUX PEaKIni

Ymemy:

- (GOopMHPOBATH CTPATETUIO CHHTE3a CIIOXKHBIX OPraHUYECKUX COCIUHEHUH, BHIOMPATH
ONTUMAaJIbHBIE ITyTH CUHTE3A

Braodemu:

- TEOPeTHMYECKUMH KOHLICTILUAMU ISl TpelcKa3aHuss U OOBSCHEHHUS pe3yJbTaToOB
OPraHMYEeCKHUX PEaKLUM.

3. Kpartkoe cogep:xanue JTUCUMIIIMHBI
Paznen 1. Homenxnamypa opeanuueckux coedurenuu. Teopuss XUMHUYECKOTO CTPOEHUS U
HacklmeHasie  yraeBogopoasl (YB). Ilpupona koBamenTHoM cBszu. Dopmynbl Jlbtouca.
dopmanbHbI 3apsa. DdekTsl 3amectuteneii. [I[pomMexxyTouHbIe COSNMHEHUS W YaCTHIIBI
OPraHWYECKHUX peakUMsIX. OHEpreTndyeckas auarpaMMa peakiuuu. MexaHu3M peakuuu.
Crepeonsomepusi, ee BHUABI U 00o3HadeHHs. [lOHATHE O KHUCIOTHOCTHU WU OCHOBHOCTH
coenuneHui(Teopun bpencrena u JIprounca).

Pa3znen 2. Amugpamuueckue coedunenus. HacwlllieHHbIE W HEHACHIIIEHHbIE YB. AJKaHBI,
LMKJIOAJIKAHbI, aJKEHBI, aJKWHBI, MOJUEHBI (IueHbl). B kaxaoM kiacce paccMaTpHUBarOTCs
CIIEyIOIINEe pPa3AeNbl: M30MEpHUsi, HOMEHKIATypa, (pu3udyeckue M XUMHUYECKHE CBOMCTBA,
CrocoOBI MoTydeHuss. MexaHu3Mbl peakinii. JHEpreTUYecKas quarpaMmma peakiuu.

Paszoen 3. Apomamuuecxue coeounenus. Teopun apomaruunoctu. CoenuHeHUs OEH30ILHOTO
psana. M3omepus. Homenkmarypa. CriocoOsl monydeHus. XUMHUYECKHE CBOMCTBA. BiusHue
3aMecTUTeNel B OEH30JIbHOM KOJIBIIE Ha HANIPABIEHUE M CKOPOCTh PEaKIUil 2IEKTPOPUILHOTO
3aMeIIeHUsI.

Paznen 4. [anocenonpoussoonvie. Knaccudpukanums. Homenknarypa. Ankwin- U
AUTAITAIOTCHUIBl.apOMaTHUeCcKie ranoreHuasl. M3omepus. Homenknatypa. CrocoObl
nonydeHus. [IpocTpaHCTBEHHOE U ANEKTPOHHOE cTpoeHue. dusznueckue cBoKcTBa. Peaknuun
HYKJI€O(UIHHOTO 3aMelleHuss U otulerieHus. [lonarue HykieouIbHOCTH M OCHOBHOCTH
peareHTOB. AMOUICHTHBIC HYKICO(DUITBHBIC PEareHTHI.
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Paznen S. Memannopeanuueckue coedunenusi. TWIIBI CBSI3€M B DJIEMEHTOPTAaHUYECKUX
coequHeHUsX. CrocoObl MOMyYeHUs] TUTUI- U MarHUHOPTaHUYECKUX COeNUHEeHUH. Peakius
I'punbspa, Mexanusm. Peakiuu ¢ kapOOHUIBHBIMU COETUHEHUSIMHU.

Paznen 6. Cnupmor. @enonvi. Ilpocmoie 3¢pupvl. Inoxcucoedunenus. Anvoe2uovi, Kemombi.
Kapbonosvie kucnomer u ux npouszsoonsie. B kaxx1om Kiacce paccMaTpUBAIOTCS CEIYIOLIHE
paszenbl: U30Mepus, HOMEHKJIATypa, (U3MYECKHe W XHMHUYECKHE CBOWMCTBA, CIIOCOOBI
nonydeHuss. MexaHusmbl peakiuid. ManonoBeii 3¢up. Ilomyuenme. Ctpoenue, CH-
Kucnornocts. Peakiuum KkoHAEHcallud MajaoOHOBOTO 3Qupa W MaJOHOBOM KHCIOTHI C
anpJeruiaMu. AMUHOKHCIOTHI. J{lukapOOHOBBIE KUCTOTHI.

Pa3znen 7. Azomcooepocawue coeounenus. Hurpocoenunenus. AMuHbL. B KaxxaoMm kiacce
paccMaTpuBalOTCA CIEAYIONIUE pa3/ienbl: HM30MEpHUsi, HOMEHKIATypa, (QU3MYECKue |
XUMHUYECKHE  CBOWCTBA, CHOCOOBI  TOJNydeHHsS. MexaHu3Mbl  peaknmii. A3sza- u
nuaszocoerHeHus. llomydeHune nMa30COE€UHEHUN peaklHrel ua30TUPOBAHUA: YCIOBHS
MPOBEICHUSI pEaKIUM U MexXxaHu3M. Du3nyeckue CBOMCTBA. XHWMHYECKHE CBOMCTBA.
[Tonyyenue u npuMeHeHNE a30COEAMHEHUN.

Paznen 8. Xumus cemepoyuxnuueckux coedumenuil psaoa ¢ypana, nuppona, muogena u
nUPUOUHA.

Paznen 9. besonacnvie npuemvl u npasuia padbomsel 8 1a60PAMoOpul OpP2AHUYECKOU XUMUU.
OOmme meronsl paboTel B jabopatopun opraHuueckoi xumuu. Ilocyna, Hanbosee dacTto
npuMeHsemas B Jjaboparopum. HarpeBanme. Oxnaxaenue. IlepememmBanue. MeToabl
UICHTH(QUKAIIMM W OYHCTKH OpPTaHWMYECKHUX BemecTB. MaeHTH(UKAIUS OpraHUYeCKUX
BEIIIECTB IMOCPEACTBOM pa3audHbIX BUI0B XxpoMarorpaduu (TCX, xpomarorpadus Ha Oymare,
noHooOMeHnHasi xpomatorpadus, BOXKX), temmneparypsl 1uiaBieHus U pedpakTOMETPHUH.
Meroapl CHEKTpanbHOM HWICHTU(DHUKAIUM OpraHWYecKux coeauHeHuid. llemm wu 3amaum
JKCIIEPUMEHTA B OPTraHMUECKOM CHHTE3e. TeopeTudeckre OCHOBBI mporiecca. Beibop ycnoBuit
peaknuu. Pacyer cunTeza. OOmue mpaBwiia MOATOTOBKH W MPOBEACHUS CHHTE3a. TeXHHUKa
6e3omacHoctu. [Ipubop ans mpoBeneHusi cuute3a. IlpoBenaenue ombita. KoHTponb 3a x0/10M
peakuuu. Beinenenue, ounctka ¥ aHanu3 npoaykra. CHHTE3bl BEUIECTB Pa3IMYHBIX KJIAcCOB
OpraHuyeckux coenuHeHuil. IIpoBeneHHMe HKCIEPUMEHTANBHBIX METOJ0B MCCIEIOBAHUS
peaKkuuid.

[IpoBeneHue peakiuii, MPOTEKAIOUIMX IO MEXaHW3MaM: HYKJICO(UIHHOTO 3aMEIICHUS —
CHUHTE3 TaJIOTCHAIKAHOB, HYKJICO(PUIBHOTO IPUCOCTUHEHUS — CHHTE3 CIIOKHBIX 3(QHUpPOB
KapOOHOBBIX KHCIIOT, aMUIOB KapOOHOBBIX KUCJIOT, a30TCOJAEPKAIINX abJACTUIOB H KETOHOB;
MEKTPODUIBHOTO 3aMEIICHUs B apOMAaTHYCCKOM pSJIy — PEaKIUd HUTPOBAHHS,
OpoMHUpOBaHUs, CYIb(QHUPOBAHUS; PEAKUUH TUA30TUPOBAHHUS W a30COUETAHUSA; - PEAKIUN
OKHWCJIeHUs (CUHTE3 aneToHa, 1,4-0eH30XnHOHA, OEH30MHOM KUCIIOTHI) U BOCCTAaHOBJICHHUS.

4. O0beM y4eOHOI JUCHUNJIMHBI

Beero Cemectp
Bun yuebnoi paboThl 2 3
3E Axkan. 3F Axan. 3E Axan.

9. 9. 9.
OO611ast TPyA0EMKOCTh IUCHUTIIMHBI 15 540 6 216 9 324
KonTakTHas padora — ayiuTOpHbIE 9.9 352 3,6 128 6,3 224
3aHATHS:
Jlexnn 3,6 128 1,8 64 1,8 64
[Ipaktuueckue 3ausrus (113) 3,6 128 1,8 64 1,8 64
Jlabopartopusie padots (JIP) 2,7 96 - - 2,7 96
CamocrosiTesibHas padoTa 3.1 116 1,4 52 1,7 64
KonrtakTHas camoctosTenbHas pabora 3,1 - 1,4 - 1,7 -
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CaMocTosTeTbHOE N3YUCHUE Pa3/IeIOB 116 57 64
JACITUTLTAHBI
Buabl KOHTpOJIA:
IK3aMeH 2 72 1 36 1 36
KonTakTHas paboTa — MpOMeKyTOUHAS 0.8 0.4 0.4
aTTecTanus 2 1 1
ITonroTroBka K 9K3aMeHY. 71,2 35,6 35,6
Buja uroroBoro KoHTpoJIsi: IK3aMeH IK3aMeH
Beero Cemectp
Bun yuebHo# paboThl 2 3
3F Acrtp. 3E Acrtp. 3E AcTtp.
q. 9. 9.
OO01mast TpyA0€MKOCTh JUCIUTIIINHBI 15 405 6 162 9 243
KonTakTHasi pabora — ayiuTOpHbIE 99 | 2672 | 3.6 97,2 6,3 170
3aHATHS:
Jlexuym 3,6 97,2 1,8 48,6 1,8 48,6
[Tpaktuueckue 3ansatus (113) 3,6 97,2 1,8 48,6 1,8 48,6
Jlaboparopusie pabotsl (JIP) 2,7 72,8 - - 2,7 72,8
CamocTosiTesibHasi padoTa 3,1 Yl 1,4 37,8 1,7 46
KonrakTHas camocrosiTensHas pabota - - -
CamocTosTeTbHOE N3YUYCHHUE Pa3/IeiiOB 3,1 85.8 1,4 37.8 1,7 46
JUCITATITUHBI
Buabl KoHTpOJIA:
IK3aMeH 2 Y1 1 27 1 27
KonraktHas pabora — mpomexkyTodHas 0.6 0.3 0.3
arTecTanus 2 1 1
IToaroroBka K 3K3ameHy. 53,4 26,7 26,7
Buj uTOroBoro KOHTpoJIsi: IK3aMeH IK3aMeH

AHHOTanuA padoyeil MpPOrpaMmbl AU CHUNIMHBI
«Opranuvecknii CHHTE3)

1. Heab AMCUMIUIMHBI — COCTOMT B TNMPUOOPETCHHHM CTYJAECHTAMU 3HAHUW U YMEHHUHA B
(GbopMUpPOBaHHHM KOMIIETEHIIMA B OONACTH CHHTE3a CIIOXHBIX OpPraHUYEeCKHX COCTUHEHU,
COBPEMEHHBIX CHHTETUYECKUX METO/IOB U peakiuii Tpanchopmanuu pyHKIHOHAIBHBIX TPYIIIL.

2. B pe3yabTare n3y4eHus AUCHHUILVIMHBI 00y4YaroImiics o mporpaMMe 0aKkajaBpuara
HOJIKeH:

Obradamye ClenyOIMUMA KOMIETSHIMSIME 1 UHAUKATOPAMH UX JOCTHKCHUH:
OIIK-1.1, OIIK-2.1, OIIK-2.2, OIIK-2.3, OIIK-2.4.

3uameo:

- CYIIHOCTH MPOOJIEM OPraHMYECKOTO CHHTE3a, HAyYHO-TEXHUYECKHE MOIXOAbl U IMyTH UX
perieHus;

- METOJI0JIOTMYECKUE OCHOBBI IIJITAHUPOBAHUSI MHOTOCTAUHHOTO CHHTE3a

Ymemn:

- TUIAHUPOBATh MHOTOCTAIMIHBIN CUHTE3 TPUPOIHBIX COECTUHECHHUI;

- IPUMEHSTH COBPEMEHHBIE CUHTETHUYECKHE METO/Ibl CUHTE3a VISl MOJYyUYEHUS HUKIMYECKUX
1 alKJIMYECKUX MO YHKIIMOHATBHBIX MOJICKYJT

Braoemey:

- COCOOHOCTBIO K KPUTHUECKOMY aHAJIM3Y U OLIEHKE COBPEMEHHBIX HAYYHBIX JOCTHKCHUN
B 00JIaCTH OPraHUYECKOr0 CUHTE3a;

43



- METOAOJOTHYECKUMH TOAXOAaMH K pEIIEHUI0 Mpo0sieM IJIaHUPOBaHUS CHHTE3a
OPraHUYeCKUX COCTUHEHUMN

3. KpaTrkoe comepxkanue Q1 CUUIIITHHbBI
Pa3gen 1. OcHOBHEIE MOHATHSA

1.1. Bri6op OIITUMAJIEHOI'O IIyTH CHHTE3a OpPraHU4YECKOro COCIUHEHUS.
CenexktuBHOCTh. [loHSATHE O CKPBITON (HYHKIMOHATBHON TPYNIE M CHHTETHYCCKOM DKBHUBAJICHTE
peareHra.

1.2. [IpakTyeckoe NpoBEeACHUE CUHTE3A.

1.3. PactBoputenu, ux TMnsl. PacTBopuTenu, UCIIONIb3yeMbIE B OPraHUYECKOM CUHTE3E.

Pa3znen 2. 3anmuTHbIe TPYNNbI B OPraHUY€CKOM CHHTE3e

2.1. Crparerus HCIOJNB30BaHMS 3alIUTHBIX TPYNI: IPUHLUIBI  OPTOTOHAIBHOU
CTaOUIILHOCTH U MOJYJIUPOBaHUS JTaOUIBHOCTH 3aIIUTHBIX TPYIIII.

2.2. 3amuta cniuproBoit OH-rpynmnel. 3ammra OH-rpynnsl B genonax. 3amuTa THOJIBHON
TPYIIIIBIL.

2.3. 3amura KapOOHWJIBHOW TPYNIBI B ajbAETHIaX M KETOHaX: 3amuTa KapOOKCHIIbHOU
rpynmnsl. 3anuta aMmuHorpymibl. 3amuta NH-cBs3el B rereponukiax 1 aMuax.

2.4. 3amura CH-cBsi3eil B alikuHax.

Pa3znen 3. MeToabl BOCCTAHOBJIEHUS] OPTAHUYECKUX COeTUHEHU I

3.1. JlexapOokcunupoBaHue KapOOHOBBIX KHCIOT W UX coneid. JlekapOoKCuiImpoBaHUE
3(hUPOB 3aMEIIECHHBIX MAITOHOBBIX KUCIOT U B-keToddupoB o Kpamyo (NaCl-H,O-JIM®DA).

3.2. PeareHTsl /Uil 3aMelEHUs rajloreHa Ha BOJIOPO/I.

3.3. 'mapupoBaHue KpaTHBIX CBS3EH.

3.4 BoccranoBneHue THIpUIaMHA O0pa U aTIOMUHHSL.

3.5 KommiekcHbIe THAPUJIBI METATIIIOB KaK BOCCTAHOBHUTEIH.

3.6 BoccraHoBiieHHE apOMaTHYECKUX COCAUHEHUN WICTIOYHBIMU METAUIAMH B KUIKOM
ammuake (bepu): 3aKOHOMEPHOCTH peEakIMH, €€ MeXaHU3M. JIe30KCUreHHpOBaHHE CIIUPTOB.
JIe30KCUTEHUPOBAHKE aJb/IETHI0B U KETOHOB.

Pa3znen 4. MeToabl OKHCIEHUS OPraHMYECKUX COeINHEeHUIt

4.1. Pearents! okucnenusi. OKUCIEHUE NEPBUYHBIX U BTOPUUYHBIX CIIUPTOB J0 aTbJETHIOB U
KETOHOB.

4.2. OkuCJIeHHE C TOMOIIBIO JTUMETUICYIb(OKCHIA.

4.3. DNOKCUIUPOBAHHUE AIIKEHOB.

4.4 OxuCAUTENBHOE PaCILEIIIEHUE CBA3HU YIIIEPOI-YIIIEPO/I.

Paszgen 5. Mertoabl co3nanuss cBsa3n C-C ¢ momMompbH MeTANJI00PraHHUYEeCKHX
peareHToB

5.1. JIuTuii- 1 MarHUMOpPraHUYECKUE COCAMHEHHMS, UX MOJYYCHUE U3 OPTaHOTATIOT€HUI0B U
MeTtaina. CTpoeHHE JIMTUHOPTraHUYECKUX COEAMHEHMH. Peaknuu JuTHI- 1 MarHUHOpPraHUYECKUX
COCTUHEHU.

5.2. MeapopraHu4yecKue peareHTbl B CHHTE3€ — IIOJyUYEHUE U IPUMEHEHHE.

5.3. Peakunu Kpocc-coueTaHus.

5.4. [lpumeHeHNE TUTAHOPTAHUYECKUX COEAMHEHUH B OPTaHUYECKOM CHHTE3E.

Pa3znen 6. Co3nanue 1BOMHOM yIiiepoa-yrjepoaHOM CBSI3H

6.1. KucnoTHo katanusupyemast Jeruaparanus CiupToB. JlerupaTupyronme areHThl.

6.2. Peakuus Buttura xak peruocnenuuueckuii METOJ] CHHTE3a aJTKEHOB.

6.3. [lonyuenne »dupoB ankundochoHoBeix KuciaoT (Muxasdmuc-ApOy30B) U uX
WCIIONB30BAaHUE B CHUHTE3€ aJKEHOB (BapuaHT XopHepa-YsacBopra-OMMmoHca). OO6nactu
IIPUMEHEHHUS] PEaKLUil.

3amMeleHne aroma KUCJIopoda B KapOOHUIIBHOW TpYINe KETOHOB M CIOXHBIX 3(QHUpPOB Ha
METHJICHOBYIO TPYIILY C MOMOIIbIO TUTaHOLeH-auxsopuaa (. Teooe).

Paznen 7. AnkuiiupoBaHue ajibAerua0B U KeTOHOB

7.1. MeTonibl T€HEpUPOBaHUSl E€HOJSATOB C IOMOIIBIO AJKOTOJSATOB U aMMJIOB IIEJIOYHBIX
METAJUIOB U PEAKIINH C UX YYACTHEM.
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7.2. Ucnionb3oBanue  (GOPMWIBHBIX  (TMIPOKCUMETUIICHOBBIX)  MPOM3BOJAHBIX  JJIS
PETHOCENIEKTUBHOTO ANKHIMPOBAHHS KETOHOB. O-METHICHHPOBAHHWE KETOHOB TPUQPTOpALETATOM
METHJICH-MEeTHII()EHUIIAMMOHUS.

PernocenekTHBHOCTh MPUCOCAMHEHUSI HYKICO(DUIOB K 0,3-HemnpenenbHbIM KapOOHUIbHBIM
COCUHECHUSM.

7.3 Peakuun anHenupoBaHus. IloHATHe o0 KackagHbIX peakuusx. buc- u  Tpuc-
aHHEJINPOBAHHUE.

Pa3nes 8. [IpumeHeHne KPeMHHHOPTaHMYECKHUX COCINHEHUI B CHHTe3e

8.1. CpaBHEHHE KPEMHUHUOPTraHUYECKUX COCIUHEHHUIA.

8.2. CununoBble 3(UPBI €HOJOB, WX TMOJTYYCHHE U3 KETOHOB, 0,3-€HOHOB, [-IMKETOHOB,
3(UpoB B-KETOKUCIOT U MMPOU3BOTHBIX MaJOHOBOTO d(hrpa U UX PEaKIUH.

8.3. Bununcuiianbl, UX MOJIy4€HHE W3 MarHMMOPraHMYECKUX COEIMHEHUM, U3 KETOHOB U
TO3WITUAPA3MHA U PEAKIUEH THAPOCUINIMPOBAHHS U X PEAKIIHH.

8.4. CuHTE3 aJKEHOB B3aMMOJCHCTBHEM O-TUTHPOBAHHBIX CHJIAHOB C KapOOHMIILHBIMH
coenuHeHusAMU (peakius [lerepcona).

8.5 Ammmncwianbl. WX mosnydeHHe U3 MarHui-, JUTHI- ¥ HATPUHOPraHUYECKUX
coeauHeHMi. JlecunuiampoBaHue aUTMIICHUIIAHOB ¢ mnepemenieHueM cBsizu C=C npu neicTBuu
3JIEKTPO(UIIbHBIX peareHTOB.

8.6 CuHTE3 STUHWICHIIAHOB M PACHIEIIJIEHUE CBA3M KPEMHUM-YIIIEPO] B HUX MO ACHCTBUEM
¢bTopHuI-1OHa U HUTpaTa cepedpa.

4. O0beM y4eOHOM JUCHHIIIMHBI

O0BpeM U CIUIIINHEI
Buj yueOHoi1 padoThl Axax, | Acip.
3E
4. 4.

O01mas TpyA10eMKOCTb AU CIUNJIHHBI 6 216 162
KonTakTHasi padoTa — ayIMTOPHbIE 3AHATHS: 3,6 128 96
Jlexiun 1,8 64 48
[Tpaktuueckue 3ansatus (I113) 1,8 64 48
JlabopaTtopusie padots (JIP) - - -
CamocrosiTesbHasi padora 14 52 39
KonTakTHas camocTosiTesnbHas padboTa 14 - -
CaMocCTOATEIbHOE NU3YUYEHHE PA3EIIOB JUCLIUIIINHBI ] 52 39
Bua koHTpoJs:
IK3aMeH 1 36 27
KonTakTHas paboTa — MpoMeKyTOYHAs aTTECTalHS 1 0,4 0,3
IToaroroBka K S5K3aMeHY. 35,6 26,7
BuJ HTOroBOr0 KOHTPOJIA: IK3aMeH

AHHOTan U padoyeil NPOrpaMMbpl JUCHHUILJIMHBI
«OCcHOBBI (PM3UKH U XUMHH BbICOKOMOJIEKYJISIPHBIX COeIMHEHM D)

1. Heap AuMCHUNIMHBI — 3HAKOMCTBO CTYACHTOB C HAyYKOM O BBICOKOMOJIEKYJISPHBIX
COEIMHEHMSIX, C OCHOBAMHU CIIOCOOOB U METOJIOB CHHTE3a U MOAU(DUKAIINY TOJTUMEPOB, U3YUEHUS
uX (QU3NKO-XMMHYECKUX M (U3UKO-MEXAaHWYECKUX CBOMCTB, C XHWMHYECKUMH pEaKIHUSIMU
MaKpOMOJIEKYJI, C Koppeslrueld MEXaHUYEeCKUX CBOMCTB U CTPYKTYPBI IIOJUMEPOB U MaTepUaioB
Ha UX OCHOBE, BELIECTB MMOJUMEPHOU PUPOIBI.

2. B pe3yabTaTe H3yuyeHUs JUCUMILIMHBI 00Y4YaIOUIUIics M0 MporpaMmme 0akajaBpuara
HOJIKEH:

Obnadams CenyOMUMA KOMIIETCHIIUSIMA U UHIUKATOPaAMH X TOCTHKCHHI:
OIIK-1.1, YK-6.1.
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3uameo:

— METO/Ibl CHHTE32a MOJIMMEPOB OCHOBHBIMU METOIAMH MOJUMEPHU3ALINH;

— 0COOCHHOCTH XMUMHUYECKHX PEAKIIMHA C YIaCTHEM MaKpPOMOJIEKYT;

— CIOCOOBI OYMCTKH MOJIMMEPOB OT HU3KOMOJCKYISPHBIX M WHBIX MPUMECEH B Mporieccax
WX TIOJIYYCHHS I MOJTU(DUKAITUH;

— OCHOBHBIC THUIBI MOJUMEPOB JISI MEAMKO-OMOIOTHYECKOTO TMPUMEHEHUS, BKIIOYas
HOBBIE THIIBI IOJMMEPOB CO CHENU(DUISCKUMHU CBONCTBAMH

Ymemn:

— TEPEUYUCITUTh OCHOBHBIE METOJbl CHUHTE3a U XUMHUYECKHUE CTPYKTYPHI MOJTYy4aeMbIX
MTOJIMMEPOB;

— HamucaTh OCHOBHBIE PEaKIMU XUMHUYECKON C ydyacTHEM MAaKpOMOJEKYI U KOHEUYHBIE
CTPYKTYPBI MOIU(DUIIMPOBAHHBIX TIOJTUMEPOB

Bnaoemy:

— COBPEMCHHBIMH TPEICTABICHUSIMH B  OOJaCTH XUMHH  BBICOKOMOJEKYIISPHBIX
COETUHEHUN

3. Kpartkoe cogep:xanue JTUCUMIIIMHBI

Pa3nen 1. O0mue npeacrasiieHust 0 oJIMMepax

1.1. Onpenenenrie NOHATUS TOJIUMEDP, MOHOMED, CTPYKTYPHOE MOBTOPSIOLIEECS 3BEHO

1.2. OcHOBHBIE OTINYMS MPOLIECCOB NOJUMEPU3ALNHN MPOTEKAIOIMIMX IO CTYNEHYaTOMYy U
LEMMHOMY MEXaHU3MaM

1.3. Ilpupona pagukaabHOM LENHOM NOJUMMEpPU3AllMM M CTPYKTYpHas OpraHU3alus
MaKpOMOJIEKYJT

1.4. 3HaueHnss KOHCTAHT U PHEPTETHKA PaJUKAIbHON OJUMEPU3ALINH

1.5. [Tonumepsl ¢ CUCTEMOM COMIPSIKEHHBIX JTBOWHBIX CBSI3€H — HOBBIM KJIACC OMOJIOTHYECKU
MHEPTHBIX BEUIECTB IS IIeJIe MEeAUKO-ONO0JIOTHYEeCKOT0 TPUMEHEHUS

1.6. KatnonHas nmonumepusanys MOHOMEPOB, COJIEPKAIINX IBOMHYIO YIIIEPOI-yTIepOAHYIO
CBS3b

1.7. AHMOHHAs MOJUMEpHU3aLIAsI MOHOMEPOB C ABOMHOM YIIIEPOI-YTIEPOTHOMN CBA3BIO

1.8. BausHME NOJSAPHOCTH M COJNBBATHPYIOLIEH CIIOCOOHOCTH Cpelbl Ha MEXaHU3M U
KUHETUKY aHUOHHOW MMOJIMMEpPHU3aLUN

1.9. CrepeoxumMus IpoLECCOB MOJIMMEPU3ALMU U KaTanu3aropsl Llurnepa-Harra

1.10. TTonaTue o peakuyu MeTaTe3rnca JUHEHHBIX 0Je(hUHOB U ITUKI00JIC(PUHOB

1.11. 3HaueHne TepMOAMHAMUYECKUX TaPaMETPOB U MOJIUMEPU3ALUS

1.12. [Iuknuyeckue MOHOMEPBI W BUJbI MTOJTMMEPU3ALUOHHBIX MPOIIECCOB, TPOTEKAIOIIUX C
PACKpBITHEM ITUKJIA

1.13. O0miee paccMOTpeHUE HETTHON COTIOTMMEPHU3aAINH

Pa3nesa 2. CTyneHuaTble Nponecchbl CHHTE3a MAKPOMOJIEKY.JI

2.1. CryneHuaras peakiusi CHHTE3a IMOJIMMEPOB C BBIJICJICHUEM TOOOYHOTO TTPOAYKTa U 0e3
ero o0pa3oBaHUs

2.2. KuHernka aBTOKaTaqM3UPyeMON M KATAIM3UPYEMOM CTYNEHYATOM MOJIUMEpPU3AlUA U
XapakTep U3MEHEHUS MOJIEKYJIIPHOW MacChl

Pa3znen 3. Peakuuu ¢ yyacTtueM MaKpOMOJIEKY.JT

3.1. OCHOBHBIE THIIBI PEAKLUI MOIUMEPOB, IPOTEKAIOLIUE C YYACTUEM MOJIMMEPHOM LIENH U
OOKOBBIX TPYIII

3.2. Peakiun mMoaM(UKaUK CHHTETHUECKUX W MPUPOAHBIX MOJIUMEPOB, 3aTparkBarollne
OOKOBBIE TPYIITIBI

4. O0beM y4eOHOI JUCHUNIMHBI

Buj yueOHoii pa6oThI O0BeM THCHUILTHHBI
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3E Akan. | Actp.
4. 4.

O01mas Tpya10eMKOCTh AU CIUNJIHHBI 3 108 81
KonTrakTHasi pa6oTa — ayJUTOPHbIE 3aHATHSI: 1,8 64 48,6
Jlexiun 0,9 32 24,3
[Tpaktrueckue 3ausatus (113) 0,9 32 243
JlaGopatopusbie padotsl (JIP) - - -
CamocrosiTesbHast padoTa 1,2 44 33
KoHTakTHas camocTosTenpHas pabora 0,4 0,3
CaMocTOATeIbHOE U3YICHHE PA3/ICNIOB JUCIIUTIITMHBI 1,2 43,6 327
Bua uToroBoro KOHTpoJIf: 3a49€T ¢ OLICHKOH

AHHOTanusA padoyeil NPOrpaMMbpl JUCHHUILIMHBI
«AHAJIUTHYECKAs] XUMHUSI»

1. Heas aucuumimHbl — ¢opMHpoBaHHE O0a30BBIX 3HAHMM O BHAAX U crocobax
XMMHYECKOTO aHaIN3a, METO/[ax OMpPEAEICHHUs COCTaBa BEUIECTB, HanboJee MIMPOKO MPUMEHIEMBIX
B TPOMBIIIJICHHOCTH W HCCIEI0BATENbCKONH paboTe, a TakkKe KOMIIETEHIMH, HEeoOXOIUMBIX

XHUMHUKaM BCEX CHCHH&HBHOCTCﬁ JJI pECIICHU A KOHKPETHBIX 3a/la4 XUMUYCCKOr'o aHaJIn3a.

2. B pe3yabTare n3y4eHus AUCHHUILVIMHBI 00y4YaoImiics 0 nmporpaMMe 0aKajgaBpuara

JOJIKEH:

Obnaoamp CICAYIOIUMHA KOMIICTCHIIUAMHA U UHAUKATOPpAMU UX JOCTUKCHUS:

OIIK-1.1, OIIK-2.1, OIIK-2.3, OIIK-2.4, YK-6.1, YK-8.3.

3name:

- OCHOBHBIE TEPMMHBI, ITOHATUSA U METO/bI KAUECTBEHHOI'0 U KOJIMYECTBEHHOI'O aHAJIN34;
- TEOPETUYECKUE OCHOBBI METOZOB AHAJIN3a, IPUMEHAEMBIX B XUMUH;
- mpuOOpHOE U MaTepuanbHOEe 0POPMIICHHE METOAOB aHATN3a, IPUMEHSEMBIX B XUMHUU

Ymemyw:

- OIIEHWBATh BO3MOYKHOCTH METOJI0B, 0OOCHOBAHO BBIOMPATh COOTBETCTBYIOIIUA METO JJIS

peuicHuAd KOHKpCTHOﬁ 3aJa4u,

- MaTeMaTU4ecKl 00pabaThiBaTh Pe3yabTaThl UCCIIEIOBAHUS

Braoemey:

- MCTOHOHOFHCﬁ n01[60pa MCTOHOB aHajinda KOHKPCTHOI'O 06’b€KTa, MCTOHHKOﬁ €ro

MPOBEJICHUS M UHTEPIPETAIL[UHU PE3yIbTaTOB

3. Kpartkoe cogep:xaHue JTUCUMIIIMHBI

Pa3nen 1. AHajnuTHYecKasi XMMHS, €€ 3a1a94d U MeTOAbI

Pasznen 2. Buabl xuMuyeckoro papHosecusi. TuTpumMmerpuieckne MeTo/bl
2.1. OcHOBHBIE TUIIBI pEAKLUI U NPOLIECCOB B AHAIUTUYECKON XUMUH.

2.2. KucnoTHO-OCHOBHOE paBHOBECHE U TUTPOBAHME.

2.3. OKUCIUTEIBHO-BOCCTAHOBUTEIHLHOE TUTPOBAHUE.

2.4. KoMIIeKCOHOMETPUUECKOE TUTPOBAHHUE.

Pa3znen 3. PaBHoBecue B rereporeHHbix cucremax. I'paumerpusi. Meroabl

pa3acjieHud U KOHICHTPUPOBAHUA

3.1. PaBHOBecCHE B cuCcTEME OCa0K-PacTBOP.
3.2. MeToibl pa3fesieHns U KOHIIEHTPUPOBaHU.
3.3. IIpo60ooT60p 1 MPoOOOATOTOBKA.

Pa3znea 4. MeTpoJiornyeckne 0OCHOBbI XMMHUYECKOI0 aHAJIM3a

Pasznen 5. Xpomarorpaguueckue MeTobl aHAJIU3A
5.1. TeopeTnueckue OCHOBBI XpOMaTOTpapuIECKUX METOIOB.
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5.2. T'a3oBas xpomaTorpadus.

5.3. XKunkoctHas xpomatorpagusi.

5.4. Ilmanapuas xpomarorpadusi, Apyrue BUAbI XpoMaTorpaduu.

Pa3nen 6. U30paHHbie NpHOOPHBIE METOAbI AHAJIM3Aa M AaBTOMATH3aLUs
aHAJMTHYECKHX ONpeaeIeHUi

6.1. ATOMHO-3MHUCCHOHHBIC, aTOMHO-a0COPOLIMOHHBIE M JApyrue MNpPUOOPHBIE METOMIbBI
aHaIu3a.

6.2. ABTOMaTUYECKUI U aBTOMATU3UPOBAHHBIN aHAJIN3.

4. O0beM y4eOHOI JUCHUNJIMHBI

O0BpeM U CIUIIINHEI
Buj yueOHoit padoThl Axax, | Acip.
3E
4. 4.
O01mas Tpya10eMKOCTh AU CIUNJIHHBI 6 216 162
KonTakTHasi padoTa — ayIMTOPHbIE 3aHATHS: 3,6 128 97,2
Jlexiun 0,9 32 24,3
[Tpaktuueckue 3ansatus (I13) 0,9 32 243
JlaGopaTtopusie padots (JIP) 1,8 64 48,6
CamocrosiTesbHast padoTa 14 52 37,8
KonTakTHas camocTosiTenbHas padboTa - -
1,4
CaMocCTOATEIbHOE N3YUYEHHE PA3EIIOB JUCLIUIIINHBI 52 37,8
Bua koHTpoJs:
IK3aMeH 1 36 27
KonTakTHas paboTa — MpoMeKyTOYHAsL aTTECTaIHS 1 0,4 0,3
IToaroroBka K S5K3aMeHY. 35,6 26,7
By MTOroBOro KOHTPOJIS: JK3aMeH

AHHOTanua padoyeil NPOrpaMMbpl JUCHHUILIMHBI
«XHUMHS KOOPAUHAUMOHHBIX COeIUHEHUI»
1. Heab AuCHMIIMHBI — YIIIYOJIEHHOE M3Yy4YEHHUE CTYACHTaMH (yHIaMEHTAIbHBIX OCHOB,
KOHIICTIIINI, METOJIOB CHHTE3a U U3YUYEHUSI CTPOCHHS KOOPIUHAITMOHHBIX COCTUHECHHIA. .
2. B pe3yabTare n3y4eHus AUCHHUILVIMHBI 00y4YaroImiics o mporpaMMe 0aKajgaBpuara
JOJIKEH

Obradame ClenyOIMUMA KOMIETSHIIMSIMA U WHIAUKATOPAMH UX JOCTHKCHUN:
OIIK-4.1.

3name:
- (ynmameHTanbHBIE TEOPETHUECKHE NPEICTABICHHUS KOOPAUHAIIMOHHOW XUMHH —
KOHIICTIIINHM CTPOEHUS KOOPIMHAIIMOHHBIX COSTMHEHUN METOIbl UX CHHTE3a U U3YYCHUS CTPOCHUS.

Ymemn:
- ¢GopMHUpOBaTh CTpPATETUIO CHHTE3a KOOPAMHAIMOHHBIX COCIMHCHHH, BBIOUPATH
ONTUMAJIHHBIC ITyTH CUHTE3a

Braoemy:
- TEOPETHUYECKUMHU KOHIEHIUSAMU Ui MPEACKa3aHusl U OOBSICHEHUS PE3yJbTaTOB PEaKIIHid
CHUHTE3a M PUMEHEHHS KOOPIMHAITMOHHBIX COCTMHCHUH.

3. Kpartkoe cogep:xaHue JUCUMIIMHBI
Paznen 1. O01mue moJioxkeHHs1 M CTPOEHHE KOOPANHANMOHHBIX COeIMHEHMI
1.1 OOuue monoXKeHus.
Mecto  KOOpPIMHAIIMOHHOM  XMMHUHM B COBpeMeHHOH  xumuu.  Kiaccuduxarms
KOOPJMHAIIMOHHBIX COCIUHEHHH TepMHHONOTHS XUMHHM KoopauHanuoHHBIX coenuHeHuin (KC),
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HOMeHKJIatypa, Koopaunanmonnas teopusi Beprepa. Kiaccudukarmus KoopAaMHAITMOHHBIX
COCIMHEHMI: MO TUNY UEHTpaJbHOro aroma, no 3apsay KC, mo ycToH4uMBOCTH, MO XapakTepy
KOOPJIUHUPYEMBIX JINTAHA0B (allJI0KOMIUIEKCHI, THIPOKCOKOMIUIEKChl, aMMHUHBl U aMMHUAKaThl,
KOMIUICKChI C OWOJHMTraHAaMH, CBEPXKOMIUIEKCHI), IO THITy KOMIUICKCOB (QJIKOTOJNSTHI, OeTa-
JUKETOHATHI, XeJaThl, KOMIIEKCOHAThI, KOMIUIEKCHI ¢ KpUNITaHIaMH, KpayH-3(pupamu, U30M0JIU- U
TEPENONUCOCANHEHUS), TONUSACPHBIE KOMIUICKCH, 10 xapakrepy cBs3bBanus (KC ¢
paaukanbHbIMU Turangamu, KC ¢ curma-cBsizbio, heppolieH, aTuiIbHbIE U apEHOBBIE KOMILIEKCHI,
alleTUIICHOBBIE KOMIUIEKCHI, oppupuHoBbie U (ranonnanuHoBbie KC — remorioOuH, Xi10pogusur).

1.2 NOHHO-KOBAJIEHTHBIE U JIEKTPOCTATUYECKUE MOJEIH CBS3H

WNonHast cBsi3b, KOBaJICHTHAs CBSI3b, pa3Mep MOHOB, MOHHBIE U KPUCTAJUIMUECKUE PATUYCHI,
KOHUEeNnus 3(QQPEeKTUBHOTO aTOMHOIO HOMEpa, PHEPruM KPUCTAUIMYECKOW pELIETKH, TEOopHUs
OTTaJKWBAHUS AJIEKTPOHHBIX MMap BAJICHTHON O0OJIOYKH, aITOPUTM pacyeTa 1o Teopuu [ mnecnw,
OrpaHWYeHUsT MoAenu [miuiecny, TOCTOMHCTBA M HEJOCTATKU AJIEKTPOCTATHYECKUX TEOPHH,
KJIACCUYECKasi TEOpHs XMMHUYECKOIO0 CTPOEHHUS, MOCTYNAaThl KJIACCUYECKON TEOpHH, KpUTEpHUil
CYILLIECTBOBAHUS MOJIEKYJIbI, BAJICHTHOCTb.

1.3 KBaHTOBO-MEXaHUUECKHE MOJIETH CBS3U U CTPOCHUSI.

Meroa BaJeHTHBIX CXeM (BaJICHTHBIX CBS3€H), mMOCTOMHCTBA M Hemoctatku MBC, teopus
KPUCTAILTUYECKOTO TOJIS, MPEANnoChUIKM W ocHOBHbIe mojoxeHuss TKII. Cnaboe, cuinbHOe H
MPOMEXYTOUHOE KPUCTAJUTMUECKUE TMOJsI, DHEPrus CTaOWIM3alui KPUCTAUIMYECKUM TOJIEM,
TEOpHUsl TOJS JUTaHAOB, KOBAJEHTHOCTb LIEHTPAIBHOTO MO, HedelokceTndecknii 3¢ ek,
CIIEKTPOXUMHUYECKUH psif IUranaoB, pamku npumeHumoct TKII-TIIJI, Heamnupruueckue METOIbI.

Pa3nes 2. CBolicTBa KOOPAMHANMOHHBIX COeIHMHEHMI.

2.1. 'eoMeTpus ¥ CTEPEOXUMUSA KOOPIUHAITMOHHBIX COCTMHEHUN.

N3omepus KC: reoMeTpuyecKas, HOHHAas, COoJIbBaTHasl, KOOpAMHALIMOHHAS,
KOOpJIWHAIIOHHAS ~ TOJUMepHUs, CTPYKTypHas (cosieBasl), H30MepUs KOOPAMHAIIMOHHOTO
MOJIOKEHUS, KOH(POPMAIIMOHHAS, ONTUYecKast n3oMepus. OnTudeckas akTHBHOCTh M XHPATbHOCTb.
I'eomerpus KC u dopma mommdapa. dakTophl, BIUSIONIME HA TEOMETPHUIO KOOPIWHAIMOHHOTO
nommdapa.  Crpoenne KC  HemepexoaHbIX — 37eMeHTOB. KoOpAWHALIMOHHBIE — TOJIU3JPHI,
3amnpenieHHble o cuMMmeTpuu. Dddextrl SAna-Temnepa, reomeTpus KOOPAUHAMOHHBIX TOIUIPOB
u ux Qopma, ¢akTopsl, BIMAOIIME HA HX CTPOEHHE, cTepuueckue 3PGEeKTh, NpUpoaa
LEHTPAIBHOIO aTOMa, MpPUPOJA JIMTAHJd, CTPYKTypa KOOPAWMHALMOHHBIX  COEAMHEHUI
HETEPEXOJIHBIX PJIEMEHTOB, CTEPEOXUMUYECKN HEKECTKHE KOMIUICKCHI.

2.2 YCTOMYMBOCTh KOOPJIMHAIIMOHHBIX COCTMHEHUM.

KoMriekcHble COeMHEHHsSI B PacTBOpax, KOHCTAHTBI YCTOWMYMBOCTH, TpsiMas U oOpaTHas
3a/1a4d TEOPUU XMMHUUYECKUX PABHOBECUH B PAaCTBOPE, KOHCTAHTHl YCTOMYMBOCTU: MAaTEMaTUYECKOE
MOJCIIMPOBAHUE, SHTAIBIIMUHBIA W SHTPONUNHBIM BKJIaAbl B KOHCTaHTY, 3aKOHOMEPHOCTH B
YCTOWYMBOCTH KOOPAMHALIMOHHBIX COEAMHEHUH, PEAKO3EMENIbHbIE 3JIEMEHTHI, TeTpaa-3PQexT,
KOMIUICKCHI ~ d-TIEpEeXOJHBIX ¥ HEMEepPEeXOAHBIX METaJUIOB, BHENIHeCEepHble KATHOHBI U
YCTOMYHMBOCTh TBEPABIX KOMILJIEKCHBIX COCUHEHUN, MOJIENb «B3aUMHOIO BIIUSHUSY, TEPMHUUECKAs
YCTOMYMBOCTh KOMIUIEKCHBIX COEAUHEHHI

Pazgen 3. Peakuuu KOOpAMHAIIMOHHBIX COeIMHEHUA Y BJIUSIHUE CPe/lbl

3.1 Peakmonnas ciocooHocts KC

Onucanne peakIMoOHHOW crocoOHOCTH. OOIIee TEOpeTUYECKOe OINMHUCAHME XHUMHYECKOTO
B3auMoJeiicTBUsA. CBOMCTBA MOTEHIIMAIBHBIX IIOBEpXHOCTEN. CUMMETpHS U HAIIPaBJICHHUE PEAKLUIL.

3.2 Peakiuuu 3amenieHust JIMTaHI0B U KUCIIOTHO-OCHOBHBIE MTPEBPAILICHHUS.

IIpaBuio Ileiipone-Moprencena. OnpeneneHue W TEPMUHOJOTUS, MEXaHM3M B3aHMMHOI'O
BnusHus. [luc- m TpancBimusHue. Psg tpancBmusuHus. Kommiekcwl mmatusbl (I1). Kucnotno-
OCHOBHBIE CBOMCTBA KOMIUIEKCHBIX COCIWHEHUH, Teopus JIbronca, TEOpPHUS JKECTKUX M MATKUX
KHCIIOT U OCHOBaHUH, MPOIIECCHI 3aMEeIlleHUs JIUTaHA0B; JaOUIbHOCTh U MHEPTHOCTh KOMILJIEKCOB,
MEXaHU3MbI HYKJICOPMIBHOTO 3aMelleHuss TUranaoB Sn1 u Sn2, kinaccudukanus KOMIIEKCOB IO
MEXaHM3MaM 3aMEIICHHs; aKTUBAIL[MOHHBIC IapaMeTpbl pPEaKLMH; 3aMElICHHWE B KBaJAPATHBIX
KOMILJIEKCaX, 3aMEIICHUE B OKTa3IPUUYECKUX KOMILIEKCAX, AMHAMUYECKOE TPAHCBIUSIHUE.

3.3 MexaHu3Mbl OKUCIUTEILHO-BOCCTAHOBUTEIbHBIX PEAKIIUH.
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Krnaccudukanus okUCIUTENbHO-BOCCTAHOBUTEIBHBIX PEAKIH, BHEITHEC(HEPHBIN MEXaHU3M,
Teopusi Mapkyca-Xaia, NepekpEéCTHOe COOTHoIIeHne Mapkyca, BHYTpHC(EpHBIII MeXaHu3M,
CKOPOCTh JINMUTUpPYETCS 00pa3oBaHHMEM MOCTHKA, CKOPOCTh JUMHUTHPYETCA CTaJueil mepeHoca
3JIEKTPOHA B MOCTHKOBOM HHTEpMEAMATE, MEPEHOC 3JEKTPOHA K MOCTHKOBOH CBs3H, 3((eKThI
B3aMMHOIO BJIMSHHS, pa3IMue€HUE BHYTPU- M BHEIIHEC(HEPHBIX MEXaHHU3MOB, CIEIHalIbHbIE
OKHUCJIUTEIHHO-BOCCTAHOBUTEIBHBIE PEAKIIUH.

3.4 DddekTsl pacTBOPUTENS U MEXAaHU3MBI T€TEPOTCHHBIX PEAKITUH.

Bnusinue cpeapl Ha CKOPOCTh XMMHUYECKHUX peakIHid, Kiaccu(UKAIUs pacTBOPUTEINEH,
KOOpJIMHAIIOHHBIE CBOMCTBA pacTBOpPUTENEH, 00pa3oBaHNE KOMILIEKCOB B pacTBOpEe, HOHU3ALUS U
JUCCOIIMAIMsl  COJBbBATHBIX KOMIUIEKCOB, OINUCAaHUE PEIOKC peakuuid B  pacTBOPUTEIIE,
B3aUMO/ICIICTBME MOHOB C PACTBOPUTEIIEM, IIEPEHOC AIEKTPOHA, PEAKLINN NEPE3aAPSAIKHA, PEAKLNUN C
W3MEHEHHEM KOOPIMWHAIMOHHOHN cephl, 0 MEXaHU3MaX IeTEPOTCHHBIX PeaKInid, KIacCU(UKAIIHS
reTepOoreHHbIX XUMUYECKUX peakiuil, crenrndruka KoopIMHAIIMOHHBIX COeTMHEHUH.

3.5 Crabunuzanus COCTOSHUN OKHCIICHUSI.

Crabunu3anusi COCTOSHMM OKHUCJICHHS TPH KOOPJIWHAIIMU, PACTBOPHBI: pEIICHUE MPsSMOi
3aJauu CTaOMIIBHOCTH, TBEPAOE COCTOSHUE: pelIeHne 00paTHOM 3a/1aun cTaOUIBLHOCTH, CrieI(uKa
«OKHCIIUTEIIbHO-BOCCTAHOBUTEIBHOU YCTOMUYHUBOCTH, KJaccupuKanus OKHCIIUTEIbHBIX
COCTOSIHMM, BIUSHUE MPUPOJABI LIEHTPAIBLHOIO MOHA, BIMSHUE MPUPOJBI JTUTAHA0B, COOTHOIICHHS
CBOMCTB  LIEHTPAJLHOTO aToMa W JIMTAHAOB, CTaOWIM3alUsl COCTOSHUM  OKHUCIICHHUSA
KPUCTAJUIMYECKOM PELIETKOM;

3.6 KoMIuiekcsl cMEIaHHOM BaJI€HTHOCTH.

[IpoGnema cMemaHHOW BAJIGHTHOCTH, KIACCU(PUKALNA CMEIIAaHHOBAJICHTHBIX CHCTEM,
OKpacka M DJIEKTPOHHAsl CHEKTPOCKONHUS CMEHNIAaHHO-BAJICHTHBIX COEJUHEHUN, KIACCUYECKOE
OIHMCaHUE, MOJICTN «IBYX-UETBIPEX COCTOSIHHI», O BPEMEHAX HAOIOJCHUS M TIEPEHOCA DIICKTPOHA,
CMEIIaHHOBAJIEHTHbIE KPUCTAINIMYECKHE COEIMHEHUs, BOJHBI 3apsSA0BOM IUIOTHOCTH, 3(¢eKT
JTUCITPOTIOPIIUOHUPOBAHUS SJIEKTPOHHOM MIIOTHOCTH B pacTBOpax.

Paznen 4. CoBpeMeHHbIe KOOPAMHAIIMOHHBIE COeITMHEHMSI.

4.1 TnzaifH KOOpAMHAIIMOHHBIX COCTUHEHUI

Tunbl XMMHYECKOTO [AHW3aiiHa, MOJIEKYJISIPHOE MOJEIUPOBAHHUE, MOJICKYJISIPHBIA JIU3aiiH
KOOPJIUHAIIMOHHBIX COCIUHEHHH C OpPraHMYECKUMHU JIMTAaHIAAMH, MOJEKYISIpHbIE «OUOIHOTEKNY,
CyNpaMOJIEKYJSIpHbIE W KOOPAWMHALMOHHBIE  COEAUHEHUsA, OT  MOJIEKYJISIPHOTO K
KPUCTANIOXUMUYECKOMY JH3aifHy, MPUHIUIBI CaMOCOOPKM M CaMOOpTaHU3aluH, AW3aitH
BBICOKOTEMIIEPATYPHBIX CBEPXIPOBOIHUKOB, JU3aiiH NEPOBCKUTONOJOOHBIX CUCTEM, U3aH APYTUX
TBEPABIX COCAVHEHUMN.

4.2 OU3NKO-XUMHUUECKHE METOILI HCCIIEJOBAHUSI

Teopernueckue npobdIeMbl, SKCIIEPUMEHTAIBHBIE MPOOJIEMBI, TPOOIEMBI UACHTU(DUKAIIHN U
aHalIM3a, YCTAHOBJIEHHWE XUMHUYECKOM  HMHAUBUIAYAIBHOCTH  KOMIUIEKCOB, METOJMYECKHE
0COOEHHOCTH HCCIICIOBAaHUSI PACTBOPHBIX CHUCTEM, METOJUYECKHE OCOOCHHOCTH HCCIEIOBaHUS
TBEPABIX KOMILJIEKCOB, METOJbl ONPENEICHUs COCTOSHHUM OKHCIEHUS LEHTPAJIBHOIO MOHA,
XUMHYECKHE METO/IbI, (PU3UYECKHE METOIbI HICHTU(DUKALIUNA COCTOSTHUIN OKUCIICHUSI.

4.3 HampaBnenus u 0COOCHHOCTH MTPUMEHEHHUS KOOPIMHAIIMOHHBIX COCTMHEHUN

KC st poTroHMKHM, CO3MaHMSI HOBBIX MATEPUAIOB, MEAUIIMHCKUX MPUMEHEHUH, KaTanusa,
OMOHEOPraHMYECKONM XHWMHH, KpacUTeNId U MUTMEHTHI, THAPOMETAUIypruss U JApyrue
TexHonoruueckue obmactu. Ilombop u Momudukamus OpraHMYECKHUX IJUTAHIIOB, MaKpPOIMKIIHI,
perienitopsl, mophupuHsl, Grasonuanuael U T.1. Kucnopon-, azor-, pochop- u cepycoaepxamiue
nuranabl. bianzkue K IpUMEHEHNI0 KOOPIUHAIIMOHHBIE COSUHEHUS C OPraHUYECKUMH JIUTaHIaMH.
Kommtekcer pyrenns (I1). O630p n30paHHBIX HAYYHBIX MyOIMKAIIMNA 3a TIOCTEAHUE S JIET.

4. O0beM y4eOHOI JUCHUNIMHBI

O0beM TUCHUIIUHBI

Buna yueOHoii padoThI Axan. | Actp.
3E
q, q,
O0mast Tpy10eMKOCTb JUCHMIIIIHHBI 3 108 81
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KonTakTHas padoTa — ayIMTOPHBbIE 3aAHATHS: 1,8 64 48,6
Jlexium 0,9 32 243
[Tpaktuueckue 3ansatus (I113) 0,9 32 243
JlaGopaTtopusie padots (JIP) - - -
CamocrosiTesbHasi padoTa 1,2 44 33
KoHTakTHas camocTosTenpHas pabora 0,4 0,3
CamMocToATeIbHOE U3YUEHHE Pa3/esiOB AUCLUTIIMHBI 1,2 43.6 327
Bua uToroBoro KOHTpoJIA: 3a49€T ¢ OLICHKOM

AHHOTan U padoyeil NPOrpaMMbpl JUCHHUILIMHBI

«MarepuaJbl 1JIsl TEXHOJOTH IHEPTreTUKH

1. Heap AucuMnaInHbI — 000011IeHNE, 3aKPEIUIEHUE U COBEPILICHCTBOBAHHUE 3HAHUH, YMEHUH U
BIIaJICHUH, 00€CIIEUYNBAIOIINX CITOCOOHOCTh M TOTOBHOCTh OaKkasgaBpa B TIOJHON Mepe

OCYIIECTBISATH HAYYHO-UCCIIEI0BATEIBCKYIO pabOTy B 00JaCTH CO3/IaHUS MATEPUAIIOB JUIS

MIPUJIOKEHUH B cepe IHEPTreTHKH.

2. B pe3yabTare n3y4eHus AUCHHUILVINHBI 00y4YaroImiics o mporpaMMe 0aKkajaBpuara

JOJIKEH:

Obradamse ClenyOIMUMA KOMIETSHIIMSIMA U WHIAUKATOPAMH UX JOCTHKCHUN:

OIIK-1.1,0IIK-3.1, OIIK-3.2.

3name:

— (pu3HUecKyI0 CyTh IPOIIECCOB MOJIyUEHHS, IEpeauu 1 Ipeodpa3oBaHus YHEPTUH;

— IPUHOUIIBI I[CﬁCTBPI?I, KOHCTPYKIIHH, obnactu INPUMCHCHUA W TOTCHIHUAJIBHBIC

BO3MOYXHOCTHU CHCTEM DYHEProodecredeHus
Ymemo:

— HaXOJUTh HECTaHAPTHBIC peIIeHUs MPO(EeCCHOHANBHBIX 3314

Braoemy:

— COBPEMCHHBIMHU METOAAaMH MW CpEACTBAMH HCCICAOBAHUA, IPOCKTUPOBAHUA CHCTEM

9HEProodecneyeHus
3. Kpartkoe cogep:xanue JTUCUMIIIMHBI

Pa3nes 1. Tunel cucteM XpaHeHHs M 3alIaCaHMs JHEPTUH

1.1. O630p pazIUYHBIX CUCTEM 3aracaHus YHEPTUN

1.2. Knaccugukanus HCTOUHUKOB SHEPTHH

1.3. CoBpeMEeHHBIE CHCTEMBI SHEPTO0OCCTICUCHHS

Pa3nes 2. TonuBHBIE 3JIEMEHTBI

2.1. O6mwmit mpuHIKI pabOTHl TOTUIMBHBIX JJIECMEHTOB

2.2. Knaccu¢ukanus TOINIMBHBIX 3JIEMEHTOB

2.3. Marepuainbl KaToAa ¥ aHOAA

Pa3nen 3. Akkymyasitopsi-1

3.1. CpaBHEHME IEPBUYHBIX U TIEpE3apsHKAEMbIX XUMUYECKUX UCTOYHUKOB TOKA
3.2. Hukenb-kagMueBble aKKyMYJIATOPbI

3.3. [IpumMepbl IPOMBIIUICHHBIX MPUMEHECHHI

Pa3nes 4. JInTHii-HOHHBIE AKKYMYJIATOPBI

4.1. Chepsl mpuMEHEHUN U OCHOBHBIE OTPaHUYCHUS

4.2. CnocoObl TMOJNIy4YeHHs] MaTE€pUaJIOB Ha OCHOBE CJOUCTBIX OKCHIOB MEPEXOIHBIX

METAaIJIOB

4.3. MeToabl ucCle1I0BaHMs COCTUHEHUN
Pasznea S. [locT-J/IMA: HaTpHii- KAJIUI-HOHHBIE, TBEPAOTEIbHbIE AKKYMYJISATOPBI
5.1. OcobeHHOCTH TBEPAOTENBHBIX AKKYMYJISTOPOB
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4. O0beM y4eOHO JUCHMIIIIMHBI

O0beM TMCUMTLTHHBI
Buna yueOHoii padoThI Axan. | Actp.
3E
4. 4.
O0mast Tpy10eMKOCTb JUCHHUIIIIHMHBI 3 108 81
KonTakTHas padoTa — ayIMTOPHBbIE 3aAHATHS: 1,8 64 48,6
Jlexium 0,9 32 243
[Tpaktuueckue 3ansatus (I113) 0,9 32 243
JlaGopatopusbie padotsl (JIP) - - -
CamocTosiTesibHasi padboTa 1,2 44 33
KonTakTHas camocrositennbHas paboTa 0,4 0,3
CaMocToATeIpHOE U3YUEHHE Pa3/esiOB AUCLUTIIMHBI 1,2 43,6 327
Buja HTOroBOro KOHTpPOJIS: 3a4€T ¢ ol

AHHOTanusA padoyeil NPOrpaMMbl JUCHHUILIMHBI
«Pusnyeckass XuMus»

1. Henp AMCHMIVIMHBI — TIOKa3aThb poOJb (PU3MUECKOW XHMMHUU KaK TEOPETHUECKOTrO
(GyHIaMEeHTa COBPEMEHHOW XMMMH, HAy4YUTh OCHOBAM XHMMYECKOW TEPMOJMHAMUKH, TEOPHUHU
pacTBopoB U (ha30BBIX M XUMHUYECKUX PABHOBECHH, OCHOBAM XUMHUYECKOW KMHETHKH U KaTaju3a,
JIEKTPOXUMHUH, J1aTh MIPEJCTABICHHS O MEXaHU3MaX XUMHUECKUX PEAKIIUM.

2. B pe3yabTare n3y4eHus AUCHHUILVIMHBI 00y4YaoImiics 0 mporpaMMe 0aKkajaBpuara
JOJIZKeH::

Obnadamyp cleayOMUMU KOMIIETEHIIMSAMU ¥ UHIUKATOPAaMH UX TOCTUKECHUI:

OIIK-1.1, OIIK-2.1, OIIK-2.3, OIIK-2.4, YK-6.1, YK-8.3.

3namo:

— OCHOBHBIC 3aKOHbI U 3aKOHOMCPHOCTHU, OIPCACIAIONNEC HAMPAaBJICHUC W PE3YyJIbTAT
IMPOTCKAHUSA IIPOUECCOB B TOMOI'CHHBIX U I'€TCPOrCHHBIX CUCTEMAX

— CHHOCOOBI AHAJITMTUYECKOT0 OIUCAHUS CBOMCTB (bI/IBI/IKO-XI/IMI/ILIeCKI/IX CUCTEM

Ymemon:
— (GOopMyIHpOBaTh M pelIaTh KOHKPETHBIC 3a/auil Ha OCHOBE 3aKOHOB U 3aKOHOMEPHOCTEH,
OCBOCHHBIX B Kypce (pH3HYECKON XUMUM;
— MONy4aTh (PU3UKO-XMMUYECKUE JJaHHBIC,
— MPOBOJMTH UX MaTeMaTHYECKYIO 00pabOTKY,
— 00001aTh MOJTyYEHHBIE PE3yIbTATHI

Bnaoems:
— IPOCTEUIIMMHU PACYCTHBIMUA METOJAMU PEIICHUs (PU3UKO-XUMHUUECKHUX 3a/1a4;
— HABBIKAMH TMOWCKAa (U3HKO-XUMHUYECKUX JTAHHBIX B OTKPBITHIX UCTOYHHKA (B TOM YHCIIE, B
WH(pOpPMaIMOHHBIX 0a3ax JaHHBIX) U MPUMEHEHHEM HMX MPH PEUICHUU MPAKTUYECKUX XUMHUYCCKUX
3aj1a4.

- KOHLENIMAMH s TpeACKa3aHuss U OOBSICHEHUS pPe3ylIbTaTOB CYINPaMOJIEKYJSPHBIX
peakuuii

3. Kparkoe conep:kanue IHCIUNITHHBI
Paznen 1. BBenenue B pusnueckyro xuMuio. OCHOBHbIE 3aKOHBI U MOCTYJIATHI PU3MYECKOM
xumun. MaTteMaTu4ecKuil anmapar.
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1.1 Ilpeamer u METO TEPMOAUHAMUKH.

1.2 YpaBHEeHUs COCTOSTHUS UI€aIbHBIX U PEAIBHBIX I'a30B.

1.3 IlepBbIii 3aKOH TEPMOIMHAMUKH.

1.4 TennoTel pa3aIM4HbBIX IPOLIECCOB.

1.5 Tepmoxumus. TennoTel XuMUYECKUX peakuil. TepMOXMMHUECKHUE YPABHEHUS.

1.6 Bropoii 3aKk0H TEPMOIMHAMUKH, €TO Pa3IMYHbIC (OPMYITHUPOBKHU U UX B3aHMOCBS3b.

1.7 TemmoBas teopema Hepucra. Iloctynar Ilmanka u o00jacTh €ro MPUMEHHUMOCTH.
CaoiicTBa Ten BOMM3U aOCOTIOTHOTO HYJISA. AOCONIOTHBIC 3HAYCHHS SHTPONUHU. Y ClIoBUs (Pa3oBOTO
paBHOBECHSI.

1.8 MaremaTtuueckuil anmnapaTr TEPMOJIUHAMUKH.

Paznea 2. IlpuinoxeHusi XMuMU4eCKOH TepMoANHAMUKH. PacTBopbl. @a30Bble 1 XMMHYECKHE
pPaBHOBeCHH.

2.1 Knaccudukanust pactBopoB. CriocoObI BRIpa)KEHUS COCTaBa PacTBOPA.
2.2 Oyukuuu cmenienus. TepMoInHaMUYecKue MOJIET PacTBOPOB.
2.3 DHepruu KpUCTAJUIMYECKOM PEIIETKH U COJIbBATAllMU MOHOB. PaCTBOPBI AJIEKTPOJIUTOB.
2.4 TpeXKOMIOHEHTHBIE CUCTEMBI.
2.5 OKUCIUTENBPHO-BOCCTAHOBUTEIBHBIE PEAKIIMH B FAJIbBAHUUYECKOM DJIEMEHTE.
Pa3nen 3. ®opmanbHas xumMudeckass knneruka. Karanms.

3.1 OcHOBHBIEC IOHATHUS U METObI (POPMATTLHONW KHHETHKH.
3.2 Tlocrynatsl (opManbHON KuHETHKH. KHHETHUYecKMil 3aKOH [EeHCTBYIOIIMX Macc,
MIPUHIUIT HE3aBUCUMOCTH PEAKIUN, TPUHIUI JE€TATILHOIO PAaBHOBECHUS.

3.3 Cnoxuble peakuuu. OOpaTUMBbIC PEAKIIMK TIEPBOTO MOPSIKA.

3.4 OcHOBHBIE TIOHATHS U IPUMEHEHUS KaTalln3a, ONPeeSIeHUs U KIaCCU(PUKAIIHH.

3.5 KHuci10THO-OCHOBHOM KaTalus3.

3.6 I'eTeporenHsblil KaTaius.

3.7 IlpuHLIMIIBI TEOMETPUYECKOT0 U SJHEPTETUYECKOTO COOTBETCTBHUS.

4.00beM yueOHO# JUCUUIIJIMHBI

O0BbeM TUCIUIIIUHEI
Buj yueOHoi1 padoThl Axan. | Actp.
3E
4. 4.
O01mas TpyA10eMKOCTh U CIUNIIMHBI 6 216 162
KonTakTHas padoTa — ayiMTOPHBIE 3aHATHS: 3,6 128 97,2
Jlexium 1,8 64 48.6
[Tpaktuueckue 3ausatus (I113) 1,8 64 48,6
Jlaboparopusie paboTs (JIP) - - -
CamocrosiTeibHAs paboTa 1.4 52 37,8
KonTakTHas camocTositenbHas padbota 14 - -
CaMOCTOSITETbHOE U3YUYEHUE PA3/ICIIOB TUCIUTIIINHBI ’ 52 37,8
Bua konTpoJs:
JK3aMeH 1 36 27
KonTakTHas paboTa — mpoMexXyTOYHAs aTTECTaIH 1 0,4 0,3
IToaroroBka K 3K3ameHy. 35,6 26,7
By MTOroBOro KOHTpOJIsi: IK3aMeH
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AHHOTanuA padoyeil MPOrpaMmbl AUCHUNIHMHBI
«KBaHTOBasi XuMHus»

1. Heap aumcuMmimHbl — chOPMUPOBATH MPAKTUYECKHUE HABBIKM pabOThl OynyImux
CHEIMAIMCTOB KaK B o0nacTu (hyHIaMEHTAIbHBIX, TAaK W MPUKIATHBIX HCCICIOBAHUN CTPOCHHSI,
(U3UKO-XMMHYECKUX CBOMCTB UM CHEKTPAJIbHBIX XapaKTEPUCTUK MOJEKYJ, MOJEKYISIPHBIX
KOMILJIEKCOB M MaT€pUasoB.

2. B pe3yabTaTe u3yuyeHUs JTUCUMILJIMHBI 00Y4YaIOIIUIics M0 MporpaMmme 0aKkajgaBpuara
HOJIKEH:

Obaadoamse crenyomuMy KOMIETESHIIMSIMA U HHAUKATOPaAMH UX JOCTH)KECHUN:

OIIK-4.1, OIIK-4.2, OIIK-4.3

3uame:

- OCHOBHBIEC TIOHSTHUSI TEOPUH CTPOCHHS MOJICKYJT M TIOCTYJIaThl KBAaHTOBON XHMHH;

- pa3MyHbIE TMOJAXOJbl K ONHCAHUID XHUMHYECKOM CBSI3M M  MEXKMOJICKYJISIPHOTO
B3aMMOJEUCTBUS;

- B3aUMOCBSI3b MEX]y MPOCTPAHCTBEHHBIM U 3JIEKTPOHHBIM CTPOCHHUEM MOJIEKYJT C HX
CIEKTPATbHBIMHU XapaKTEPUCTUKAMU;

- COBPEMEHHbBIE METO/Ibl MOJIEKYJIIPHON CIEKTPOCKOIUHU U TPAHULIBI UX IPUMEHUMOCTH;

- BO3MOYKHOCTH COBPEMEHHBIX KBAaHTOBO-XUMHUYECKUX U CTIEKTPATHHBIX METOJIOB U 00J1aCTH
UX IPUMEHUMOCTH

Ymemn:

- TPUMEHSATH TIOJYYEHHBIC TEOPETHYECKUE 3HAHWUA TPH HHTEPIPETAIMU PACUYETHBIX
AJIEKTPOHHBIX U CHEKTPAIbHBIX XapAKTEPUCTUK MHOTOATOMHBIX MOJIEKYJT;

- YCTaHaBIIUBATh B3aMMOCBSI3h MEXKIY AJICKTPOHHOU CTPYKTYpPOH M (U3UKO-XUMHUYECKUMU
CBOMCTBAMU MOJIEKYJ U UX KOMILJIEKCOB

Braoemy:

- DJIEMEHTApHBIMH HaBBIKAMH pPabOTBI C COBPEMEHHBIMH KBaHTOBO-XHMHYECKUMHU
nporpaMMaMu JUIsl MHTEPIPETAIlMM DJICKTPOHHBIX U KOJEOATEIBHBIX CIEKTPOB MOJICKYI,
MOJICKYJISIPHBIX KOMITJICKCOB M MaTEPUAIIOB

3. Kpartkoe cogep:xanue JTUCUMIIIMHBI

Beenenue. BzanmonencTerue 3J1€KTPOMarHUTHOTO U3JIy4EHUS ¢ MOJIEKYJIAMHU
Pasznea 1. Teopuss MO u MoJieKyJSIpHAS CTIEKTPOCKOIMS

1.1. Ilopsiiok CBSA3M U MYJIBTUILIIETHOCTD.

1.2. CnekTpocKonus MOJIEKYJIL.

1.3. CxeMa CIeKTpajJIbHOr0 SKCIIEPUMEHTA.

Pa3znen 2. MeToabl pacuera KoJiedaTeJIbHbIX CIIEKTPOB

2.1. MudpakpacHble CIEKTPHI MOJICKYII

2.2. 'apMoHnYecKoe IPUOIMIKEHNE.

2.3. Metoapbl pacueta «kojnebatensHoro ypaBHenus Llpenunrepar»

2.4. Metonb! pacueta MK criekTpoB MoseKyn

2.5. CnekTpocKonusi MEeXXMOJIEKYIISPHBIX B3aUMOIEHCTBUN

Pa3znea 3. MeToabl pacuera 3J1eKTPOHHBIX CIIEKTPOB

3.1. DeKTpOHHBIE CIEKTPbl MHOIOATOMHBIX MOJIEKY.

3.2. DNIeKTpOHHAs KOPPETALIUSL.

3.3. PacueTsl CIEKTPOB NOTJIOLIEHUS U JJIOMUHECUEHIIMM MHOIOATOMHBIX MOJIEKYI.
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4. O0beM y4eOHOI JUCHUNJIMHBI

Bun yuebnoit paboTbl 3E AI;aI[' AiTp'

OO011ast TPyA0EMKOCTh TUCIUTUTHHBI 3 108 81
KonTakTHasi pabora — ayIMTOPHbIE 1.8 64 48.6
3aHSITHSA:
Jlexmm 0,9 32 243
[Ipaktuueckue 3ausrus (113) 0,9 32 243
Jlabopartopusie padots (JIP) - - -
CamocTosiTesibHasi padora 1.2 44 33
KonrtakTHas camocrosiTenbHas pabota 0,4 0,3
CamocTosTenbHOE H3YUCHHE Pa3/IeIOB 1,2 43.6 32,7
JUCIUTUTAHBI

3auém c
Bua uToroBoro KOHTpoJIs: L

OUeHKoll

AHHOTanuA padoyeil NpPOrpaMmbl AUCHUNIMHBI
«JIeKTPOXMMHUYECKOEe MATEPUAIOBEICHUE»

1. Heap AUCHUIUIMHBI — CPOPMHUPOBATH Yy Y4YAIIUXCS LEIOCTHOE MPEICTaBICHUE O
MIPUPOJE IIEKTPOXUMUUECKHUX IIPOLECCOB C YIACTUEM TBEPBIX BEIIECTB.

2. B pe3yabTaTe H3yuyeHHus JUCUMILIMHBI 00Y4YaIOIIUiics MO0 MporpaMmme 0aKkajgaBpuara
HOJIKEH:

Obaadoamse cienyomuMy KOMIETCHIIMSIMA U HHAUKATOPaMH UX JOCTH)KECHUN:

OIIK-1.1 OIIK-2.1, OIIK-2.2, OIIK-3.1.

3uame:

- COBpPEMECHHBIC MPEACTABICHUS O CTPOCHUU 3apSHKCHHBIX TPAHUI] METAJLI-PACTBOP H
MOJIYIIPOBOTHUK-PACTBOP;

- COBPEMCHHBIC MPEJCTABICHHUS KHHETHKE JJICKTPOXMMHYECKUX PEaKIUil ¢ ydacTHEeM
TBEPABIX BEIIECTB

Ymems:

- BBIOpaTh aJCKBATHBIM METOJ] HCCIEIOBAaHUS W PACCUMTATh XapaKTEpPHBIC IapaMeTphl
AJIEKTPOXUMHYECKUX PEAKIUI

Bnaoemw:

- COBPEMEHHBIMHU OKCIIEPUMEHTAIBHBIMH M pPAacCUeTHBIMM METOJaMH B  00JacTH
ANIEKTPOXUMHUYECKOTO MATEPHAIIOBEACHHUS

3. Kpartkoe cogep:xaHue JUCUMIIIMHbBI

Pa3nen 1. CTpoeHue 3apsizKeHHBIX MeK(PA3HBIX TPAHHUI]

1.1. DIEeKTPOXUMUYECKUE CUCTEMBI.

1.2. Ckauku noTeHIMaNna Ha MeX(a3HbIX IPaHULIAX.

1.3. OcHOBHBIE MOAEIBHBIE TPEACTABICHUS O CTPOCHUHU JBOMHOTO 3JIEKTPUUYECKOTO CIIOS.

1.4. AncopOrus ¢ IepeHOCcoM 3apsa.

Pa3znen 2. OcHOBBI MaccomepeHoca B 3JIEKTPOXUMHYECKHX CHCTEMAaX

2.1. CyMMapHBIi IOTOK U €r0 COCTaBJISIOLINE.

2.2. BonpTamMnepoMeTpus 00OpaTUMBIX DJIEKTPOXUMHUIECKHUX CUCTEM.

2.3. Hecranmonapnas 1udy3ust B 3JKTPOXUMHUUECKUX CUCTEMAX.

2.4. OcobeHHOCTH MaccomepeHoca B TBEp 1o dase.

Paznen 3. OCHOBBI JJICKTPOXHMHYECKOW KHHETHKH W MeTOAbl HCCIC0BAHUA
JIEKTPOXMMHUYECKUX peaKkuunii

3.1. Kunetnka 37€MEHTapHOr0 aKTa IIEPEHOCA JIEKTPOHA.
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3.2. KuHeTuka CiI0XXHBIX JEKTPOXUMHYECKUX PEAKIUH.

3.3. DnekTpoxuMuieckas KOppo3us U 3aluTa OT KOPPO3HUH.
Pa3znen 4. OCHOBBI JIEKTPOXUMHYECKHX HAHOTEXHOJIOT Uil
4.1. Ilponiecchl M METOABI B DJIEKTPOXUMUYECKUX TEXHOIOTHSIX.
4.2. DnekTpoKaTaius.

4.3. JInTUi-MOHHBIA U TUTUH-KACIOPOIHBIM HCTOUHUKHU TOKA.

4. O0beM y4eOHOI JUCHUNJIMHBI

O0BbeM IUCIUIIIINHEI
Buj yueOHoi1 padoThl Axax, | Acip.
3E
4. 4.
O01mas Tpya10eMKOCTh AU CHUNIHHBI 6 216 162
KonTakTHasi paboTa — ayIMTOPHbIE 3aHATHS: 3,6 128 97,2
Jlexiun 1,8 64 48.6
[Tpaktuueckue 3ansatus (I13) 1,8 64 48,6
JlabopaTtopusie padoTs (JIP) - - -
CamocrosiTesbHasi padora 14 52 37,8
KonTakTHas camocTosiTesnbHas padoTa - -
1,4
CaMocCTOATEIbHOE N3YUYEHHE PA3ENIOB JUCLIUIIINHBI 52 37,8
Bua koHTpoJs:
IK3aMeH 1 36 27
KonTakTHas paboTa — MpoMeKyTOYHAsL aTTECTalHS 0,4 0,3
[ToaroroBka K 3K3aMeHY. 1 35.6 26,7
Buj MTOroBOro KOHTpOJIsi: IK3aMeH

AHHOTanus padoyeil NPOrpaMMbpl JUCHHUILIMHBI
«be3onmacHoCTh JKHU3HEAEATEILHOCTH»

1. Heas aucuunmiauHbl- GopmupoBaHue npohecCHOHATBHON KYIbTYyphl 0€30MMacHOCTH,
MOJl KOTOPOW TIOHMMAeTcss TOTOBHOCTh M CIOCOOHOCTh JIMYHOCTU HCIIOJIb30BaTh B
poECCUOHATBHON  JEATEIHPHOCTH TMPUOOPETEHHYI0 COBOKYITHOCTh 3HAaHUM, YMEHUH U
HaBBIKOB Juisg oOecreueHust Oe3zomacHOCTH B cdepe NpodecCHOHATBHONW IesITeIbHOCTH,

XapakTepa MbIIUICHUS U LEHHOCTHBIX ~ OpPHEHTAlUH, npu
KOTOPBIX BOIPOCHI 0€30MacHOCTH  pacCMaTPUBAIOTCS B KadecTBe
MIPUOPUTETA.
2. B pe3yJbTare U3y4YeHUs] AMCUHUILIMHBI O00y4Yaroluiics 1o

nporpamMmedaKajiaBpuaTa J10JKeH:
Obradame ClenyOIMUMHA KOMIIETCHIIUSAMU U HHIUKATOPAMHU UX TOCTHIKEHUI:

VK-8.1, VK-8.2, YK-8.3, YK-8.4, VK-8.5, YK-8.6, YK-8.7, VK-8.8

3name:
-- OCHOBHBIE TeXHOC(EepHBIE OMMACHOCTH, X CBOMCTBA U XapaKTEPUCTHKHU;

-- XapakTep BO3ACHCTBUSI BPEAHBIX U OMACHBIX (PAKTOPOB HA YeNIOBEKa U MPUPOTHYIO
Cpeay, METOJIbI 3alIUThI OT HUX MPUMEHUTENBHO K cepe cBoel mpodeccnoHaIbHOM
NEeATEIbHOCTH;

Ymems:
-- HACHTU(DHUIIMPOBATH OCHOBHBIE OMTACHOCTH CPEIbl OOMTAHHUS YEIOBEKA;

-- OIICHUBATL PHUCK UX pCaJIn3alluu, BBI6I/IpaTI: METOAbI 3allIUTHI OT onacHocTel
MIPUMEHHUTEHHO K chepe cBoeH mpodecCHOHaTBLHOM ACSITEIIBHOCTUA U CITOCOOBI 00eCTIeYeHUS
KOM(OPTHBIX YCIOBUHN )KU3HEACITEILHOCTH;
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Braoems:

-- 3dKOHOAATCJIbHBIMHA U MTPABOBBIMH dKTaMH B O6HaCTI/I 6630HaCHOCTI/I 1 OXpPaHbL
OKpY’KaloIen cpeibl, TPeOOBaHUSIMHU K 0€301MaCHOCTH TEXHUYECKUX PETIaMEHTOB B cdepe
npodeccrnoHabHOMN IeSTENbHOCTH;

-- croco0aMy M TEXHOJIOTUSAMU 3aILUThI B UPE3BBIYANHBIX CUTYaLUsX;
--[IOHATUHHO-TEPMUHOJIOTUYECKHUM aIIapaToM B 001acTH 0€30MacHOCTH;

-- HaBBIKAMU PallMOHATIM3AIMN TPOPECCHOHAIBHON ACSTEIBHOCTH C IIEITBI0
o0ecreyeHns10€30MacHOCTH 1 3aLIUTHI OKPY)KAIOLIEH CpeIbl.

3. Kpartkoe coaepxaHue JUCHUILINHBI

1. Beenenne B Oe3omnacHocTh. OCHOBHBIE MOHATHS U ONpenaeieHus. bezomacHocTh U
YCTOMYUBOE Pa3BUTHE.

2. Yenosek u TexHochepa. Crpykrypa TexHOCPEepbl U €€ OCHOBHBIX
KOMITOHEHTOB.COBPEMEHHOE COCTOSIHUE TeXHOC(hEPhI U TeXHOCHEPHOU 0€301MacHOCTH.

3. WnenTtuduxanus 1 Bo3AecTBUE Ha YEIOBEKa BPEIHBIX U OMACHBIX (PaKTOPOB CPEJIbI
oOuTaHusl.

Knaccudukanuss HeratuBHBIX (DAKTOPOB cCpenbl OOMTaHUS dYeIoBEeKa. XHUMHYECKUE
HeraTUBHBIE (HaKTOphI (BpEIHBIC BEIIECTBA). MEXaHMYECKHE W aKyCTHYECKHE KoJieOaHUs,
BUOpanysi U IIyM. DJIEKTPOMAarHUTHBIE M3IydyeHHs U Tojs. VoHM3HMpyIoIue H3ITydeHHE.
Onexkrtpuueckuif  Tok. OmnacHble MexaHuueckue ¢akrtopsl. Ilpomeccsl ropeHus u
M0KapOB3PHIBO- OMIACHBIE CBOWCTBA BEUIECTB U MaTepHuaioB. CTaTUYECKOE 3JIEKTPUUECTBO.

4. 3amrta yenoBeka M cpeabl OOMTaHMUS OT BPEIHBIX M OMACHBIX (PAKTOPOB MPUPOIAHOTO,
AHTPOITOTEHHOT'O M TEXHOTEHHOTO TIPOUCXOXKICHHSI.

OcHOBHEIE MPUHOMIIBI 3alIUTHI. BaH_II/ITa OT XUMHWYECCKUX U 6I/IOJ'IOFI/I‘ICCKI/IX HETraTUBHBIX
(akTOpOB. 3ammuTa OT SHEPIETHUYECKUX BO3JEHCTBUNM M (usndeckux mojed. ObecredeHue
0e30macHOCTH CHUCTeM, paboTarImMX TOJ JaBJIeHHEeM. be30MacHOCTh AKCIUTyaTalluu
TPYOOIIPOBOJIOB B XUMHUECKOW MPOMBINUICHHOCTH. be3onacHast sKcITyaTanust KOMIIPECCOPOB.
AHamu3 u OICHUBAHNEC TCXHOTCHHBIX U MPUPOIHBIX PUCKOB.

5. ObGecrnieuenre KOMGOPTHBIX YCIOBHM JJISI )KMU3HU U JEATEIHLHOCTH YesioBeka. [TonsTue
KOM(OPTHBIX MM ONTUMANbHBIX YCIOBHHA. MukpoknuMaTr mnomeuieHuid. OcBelieHue u
CBETOBAs cpefia B IOMEIIECHHH.

6. Ilcuxodusnonornyeckre U ProHOMUIECKHUE OCHOBBI OE30MACHOCTH.

[Icuxuueckne MpoIecchl, CBOMCTBA U COCTOSIHUS, BIMSIONIME HA O€30MacHOCTh. Buisl u
YCIIOBUS TPYAOBOH NEATEILHOCTA. DPrOHOMUYECKUE OCHOBBI O€30TTACHOCTH.

7. UpesBblHailHbIE CUTyallMyd U METO/IbI 3aIUTHI B YCIOBUAX UX PEATU3AIUU.
O6ume ceenenus o UC. IToxxap u B3pbIB. ABapiH Ha XUMHUECKHU OMACHBIX O0BEKTAX.

Panmnanmonnsie aBapuu. I[lpubopel  paguanioOHHOW, XHWMHYECKOW pa3BEAKH W
JO3UMETPUYECKOTO KOHTpOJIsl. Upe3BblualiHble CHUTyallud BOEHHOTO BpEMEHHU. 3aluTa
HaceJeHUsT B 4YPE3BBIYAHHBIX CUTyaIUsAX. YCTOWYHUBOCTh (DYHKIIMOHUPOBAHUS OOBEKTOB
3KOHOMHUKHU B ‘IpC?;BBI‘IElfIHBIX CI/ITyaI_[I/IHX.

8. YmpaBneHue 6€30MacHOCTHIO )KU3HEAEATETLHOCTH.

3akoHONATEeNbHBIE M HOPMATHUBHBIE IPABOBbIE OCHOBBI YIpaBiEHHs O€30MacHOCTBHIO
KU3HEICITCIIbBHOCTH. DKOHOMHUYECKHE OCHOBBI YIpaBieHHUs Oe3omacHOCThi0. CTpaxoBaHUE
puckoB. ['ocymapcTBeHHOE yrpaBieHUE 0€30MaCHOCTHIO.
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4. O0beM y4eOHOM JUCHUTIIIMHbI

B B B
Bunsr yaeOHoii sageTHeIx | AROHC acTpo
paboTsl e MHMIAX M. H.
qacax qacax
O0mas TpyaA0eMKOCTh JUCIHUTIJIMHBI 110 Y4eOHOMY 3 108 81
MJIaHy
KonrakTHasi paGora — ayAMTOPHbIE 3aHATHUSA: 1,33 64 48
Jlexuu (Jlek) 0,89 32 24
Jlaboparopusie 3ansTus (J1ad) 0,89 32 24
CamocrositesbHas padora (CP): 1,67 44 33
KoHTakTHas camocTosTenbHas pabota 0,2 0,15
CamocTosATeTbHOE H3YUYCHHE PA3ICTIOB TUCIIUILIAHBI ) 60 45
Bua uTOroBoro KOHTpoJIN: 3auér

AHHOTanu padoyeil NPOrpaMMbpl JUCHHUILIMHBI
«XuMHYecKue MpodJieMbl OKPYKAKIIei cpeabn»
1.leap TUCHUTINHBI - CPOPMHUPOBATH Y CTYJCHTOB MPEACTABICHHE O COBPEMEHHBIX
IKOJIOTUYECKHX TTpolIemMax, 0 (U3UKO-XUMHYECKUX MPOIECCaX, MPOTEKAIOMINUX B Pa3TUIHBIX
KOMITOHEHTAX OKPYXAIOIIel CPe/ibl U O CTETIEHH aHTPOMOT€HHOI'0 BO3ICUCTBUS HA 3TH MPOLECCHI;
BBIPa0OTAaTh y CTYJCHTOB HABBIKM CHCTEMHOTO IMOJX0/1a K U3yYEHHUIO B PEIICHUIO SKOJIOTUUECKHUX
Hp06H€M, BO3HUKIIIUX B pe3yanaTe HpOMBIH_UIeHHO-XOBHﬁCTBeHHOﬁ ACATCIBbHOCTH YCIOBCKA,
Pa3BUTH MBIIIICHNE, TTO3BOJISIONIEE TPABUIILHO OIICHUBATH JIOKAJIbHBIC U OT/IaJICHHBIC TOCIEACTBUS

IIPUHUMAEMBIX PELICHUN Ul OKPYKAIOLIEN CPElIbl U YEIIOBEKA.

2.B pe3yJbTare U3y4yeHHUs JUCUMILIMHBI 00y4aOIIMIACA 10 MporpaMmMe dakajiappuara

JOJIZKCH:

Obnadams CHenyOMUMHA KOMITETCHIIUSIMU M HHAUKATOPAMH UX JOCTHKCHUM:

VK-8.1, YK-8.2, YK-8.3, YK-8.4, VK-8.5, OIIK-1.1

3name:
— OCHOBHBIE 3aKOHBI OOIIEH SKOJIOTHH;

— 3aKOHOMEPHOCTH CTPOCHUS U (PYHKITMOHUPOBAHUH OUOChEPHI;

COBPCMCHHBIC 5KOJIOTHYCCKUC HpO6HeMBI;
— OCHOBBI PAllMOHAJIBHOT'O TPHUPOAO0IIOJIB30BAHUA,

— OCHOBHBIE IPUHIIMIIBI 3AIIUTHI IPUPOJHON CPEBl OT AaHTPOIIOT€HHBIX BO3EHCTBUI;
CTPOEHHE OCHOBHBIX reocep 3eMiIu U OCHOBHBbIE (PU3MKO-XHMHUYECKHE MPOLECCHI,

MPOTCKAOIIUC B HUX;

— OCHOBHBIE IOHSTHS U IPUHLUIIBI KOHIENINY YCTOWYMBOIO Pa3BUTHS;
— OCHOBHBIE CBEJICHUS O TTI00aIbHON MpobiieMaTuKe, IPUPOIHBIX pecypcax, MiIaHeTapHbIX
IpaHULaX, AaHTPOIIOTEHHOM BO3JIEHICTBUH HAa OKPY’KAIOLIYIO CPENY, YIIPABICHUH KauECTBOM

OKpY>KaloIlen Cpelibl;
— TPUHLUIBI 3eJIEHOM XUMHH;
Ymemn:

— IPUMEHATH IOJIYYCHHBIE 3HAHMS JUIsl OLICHKH COCTOSIHHUS OKPYXKAIOIIEH Cpelnbl U

PaLMOHAIBHOI'O UCIIOJIb30BAHNS IIPUPOAHBIX PECYPCOB;

HCIOJIb30BATh CCTCBLIC KOMIIBIOTCPHBIC TCXHOJIOTUU U 0asbl AAHHBIX JIA PCHICHUA
KOHKPETHBIX SKOJIOTHYCCKUX HpO6J’ICM;

Braoems:
MOHATUIHBIM armapaToM B 00JacTH OOIIeH AKOJIOTHH, PAllMOHAILHOTO HCIOJIb30BAHUS
MIPUPOIHBIX PECYPCOB U 3aIMTHI OKPY/KAIOMICH CPEIBI.
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3.KpaTkoe coaep:xaHue AMCHUNIUHBI

BBenenne, MupoBoe cooOIIECTBO MPU3HACT CKOpeiiliee pelieHre MpoosieM 0XpaHbl
OKpY’KaIoIIel cpe/ibl B KaUeCTBE IIIaBHBIX IPUOPUTETOB B JalIbHENIIIEM pa3BuTHU. [ mobGanbHbIe
U3MEHEHHs UACOJIOIMH IIPOCKTUPOBAHUS U KOHKPETHOM pealn3alii XUMUYECKUX IIPOU3BOJCTB
CTaHOBATCA IIEPBOCTEIIEHHBIMU 3a1a4aMU XUMUYECKOU ITPOMBIILIEHHOCTH.

Mopayas 1. O61ue Bonpochl 3K0JI0THH.

buoskomnorus. [Tonarue 06 sxkocucTemax. Y cTOHIMBOCTH 3KOCcHCTEM buocdepa, ee
9BOJIIOLMS U YCTOMYMBOCTh. DKOCUCTEMBI 3€MJIM U YCTOMYMBOCTh. OCHOBHBIE CBEIEHUS O IIJIAHETE
3emiiss. OCHOBHBIE TOHATHS YKOJOTHH. 3aKOHBI M MPUHIUIIBI 3KOJIOTHH. [IoTOKM 3HEprun u
BelecTBa B 9kocucTteMax. OCHOBHBIE OMOT€OXUMHUYECKUE ITUKITBI (KPYTOBOPOTHI BEIIECTB).
[uxmuaHOCTH TIpolieccoB B Onocdepe U yCTONIHBOCTb.

Moayasb 2. Ctpoenne u coctab reocdep 3emian. OcHOBHbIE (PU3UKO-XMMUYECKHE
npoiecchbl, NpoTeKawiue B reocepax

2.1 Atmocdepa 3emmu. Ctpoenume atMmochepbl, poib (OTOXUMHUYECKHX pPEaKIUid B
¢dopmupoBanun cocraBa armocdepsl. Ilapuukossiii >3¢dext. [lapHukoBeie Ta3sl B aTMmocdepe.
KnumaTudeckuie MOCIENCTBUS aHTPOIOIEHHOM JieATenbHOCTH. PacnpeneneHue KOHIEHTpaIUH
o3oHa B artmocepe. O3oHOBBIM crnoii. [lpupomusiii 1ukn o3oHa. COBpeMEHHOE COCTOSHUE
030HOBOTO cios. [locnencTBust pa3pyiieHrs 030HOBOTO CJIOSl 3eMJIM ISl yenoBeka U 6nochepsl B
nesnoM. CrparocdepHblii 030H U TPOMOC(EpPHBIA 030H: CXOACTBO M pasnuyus. MexIyHapoaHoe
COTPYIHUYECTBO B 00JIACTU OrpaHUYEHHE MPOU3BOJICTBA M HCIIOJIB30BAHMS 030HOPA3PYyLIAIOIINX
BelecTB. MoHpeanbCkuii NpoTOKOJI. KUCITOTHRIE MOXKIW M MPOLECChl OKUCIEHUS NpUMEced B
Tponochepe. POTOXMMUUECKUHCMOT .

2.2 T'unpocdepa 3emau Bub BOJ Ha 3emie. [Ipecubie BOJIBI.

lupponornyeckuii  mukn. [06anmpHBIE  SKOJOTHYECKHE  MPOOJIEMBI  TUAPOCHEpHI.
['maBHbIE KaTHOHBI U AHUOHBI IMPUPOJHBIX BOA. KUCIOTHO-OCHOBHOE paBHOBECHE B MPHUPOIHBIX
Bomax. lllenoyHocTs mpupoaHbIX BOjA. OCHOBHBIE MPUYHHBI, ATAMBl U TOCICACTBUS 3aKUCICHHS
MPUPOAHBIX BOJOEMOB. OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIE MPOLIECCH B MPHUPOAHBIX BOJOEMAX.
Crpartudukanust npupoaHbsix BojoemoB. IIpomeccel sdTpodukanuu BomoemoB. IlpuunHbBl U
MOCIIEACTBUSI.

2.3JIutocdepa 3emin.
3emHas kopa. IlouBa. Ctpoenue mouBeHHOro cinosi. CoctaB mouyB. OpraHMyeckue BEIECTBA B
nouBe. Posb )KUBBIX OPraHU3MOB B (DOPMUPOBAHUH TTIOYBEHHOTO CIIOS. TsDKENbIe METaUTbl B TMOYBE.
Herpanamus nous. BonHast u BeTpoBasi 3p0o3us MOYB.

Moayab 3. Xumuuyeckue NpoU3BOACTBA - HAH0o0J1ee ONacCHbIE IS OKPYKAOIIeH cpe/bl.
Ilytn BO3AEHCTBHS XMMHMYECKHX IPOM3BOJCTB Ha OKPYXKaIOIIYI0 cpeny. IIpuHnmnuaibHsie
CXEMBI JIEHCTBYIOIINX XUMUYECKUX POU3BOICTB: HAJIMUNE 3aMKHYTBIX IIUKJIOB,

- HepTeXUMHUYECKOE TIPOU3BOICTBA

- , KOKCOXUMHUYECKOE U HEPTEXUMHUECKOE MPOU3BOJICTBA

- MPOM3BOJICTBO HEOPTAHUYECKUX BEHIECTB (KUCIOT, MUHEPATIbHBIX YA0OpEHUH)
- LIEJUTIOJI03HO-0yMaXKHasl TPOMBILIIEHHOCTh

- aHWJIMHOKPACOYHAS TIPOMBIIIIEHHOCTh

- MPOM3BOJICTBO MOJIMMEPHBIX BEIIECTB U MAaTEpUATIOB

Monayasb 4. [IpuHUUNbI 3eJ1€HO XUMMH:

1. Caenyer npefoTBpaIiaTh BEIOPOC 3arpsi3HEHUH, YeM YTHIU3UPOBATh OTXOJIBL.

2. XMMHUYECKHUE MTPOU3BOJICTBA JIOJIKHBI OCHOBBIBATHCSI HA aTOMHO-9KOHOMHBIX CXHMaX.

3. Cnenyer miaHUpPOBATh XUMUYECKOE IMPOU3BOACTBO TAK, YTOOBI PEareHThl U KOHEYHBIE MTPOYKTHI
OBUTM MaJIOTOKCHYHBI JJISl YEIIOBEKA M MTPHPO/IBL.

4. Cpenu 1eNeBBIX XUMHUYECKHX BEIIECTB CIIeyeT BEIOMPATh TaKKHE, KOTOPhIE HapsIy C
TpeOyeMbIMU CBOMCTBAMH, 001a1af0T HU3KOM TOKCUYHOCTBIO.
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5. Cnenyet n30erath WM MUHIMH3UPOBAThH UCIIOJI30BAHNE B CHHTE3€ BCIIOMOTATEIbHBIX BEIIECTB
(Hampumep, pacTBOpPUTENEN).

6. [Ipn miIaHUPOBaHUHM XUMHYECKOTO MPOU3BOJICTBA CIEAYEeT MUHUMHU3UPOBATh 3aTPAThl SHEPTUU U
CTPEMUTHCS K UX MIPOBEACHUIO TIPU TEMIIEPATYPE OKPYKarOLIel Cpe/ibl 1 HOPMaJIbHOM JaBJICHUHU.
7. CnenyeT UCTOIb30BaTh BO30OHOBIISIEMOE ChIPhE TaM, T/I€ 3TO TEXHUYECKU U IKOHOMHYECKHU
000CHOBaHO.

8. Heobxoammo cokpaiaTh YMCIIO CTaAMi mpoliecca U J0OMBAaThCsl MAKCUMAJIBHOTO BBIXO/1a
MPOJIYKTA.

9. [IpeanouruTenbHEE UCIIOIH30BATh KATAIUTUYECKHE MPOIECCHI, YEM PEAKIIUH, TPEOyIore
CTEXMOMETPUUYECKOTO KOJIMYECTBA BCEX PEAreHTOB.

10. Iy mpoBeeHUsT XUMUYECKUX TTPOIIECCOB CIIEAYET UCIOJIB30BaTh OMOIETPaIUPyEMbIC PETCHTHI.
11. AHanuTHYecKre METOAMKU XUMUYECKUX MTPOU3BOJICTB CIIEAYET pa3BUBATh TakK, YTOOHI B
peXUME PeaTbHOTO BpEeMEHH 00eCrieYMBaTh MOHUTOPHUHT MTPOTYKTOB PEAKIIHH.

12. Tlpu pa3paboTKe XUMUIECKUX MTPOIIECCOB CIAEAYET MAKCUMAIIBHO YIIPOIIATh MPOIIETYPHI
CUHTE3a U BBIJICTICHUS, CTPEMSICh CBECTH K MUHUMYMY BO3MO>KHBIE aBAPUH, B3PHIBBI HJIH BHIOPOCHI
BpPEHBIX BEILIECTB.

Moayab 5. IlepcneKkTHBBI JajibHedIIero pa3BUTHUA M COBEPLICHCTBOBAHMSA
XHUMHYECKHX TEXHOJIOTUH, 00ecreynBaKOIIMe YCTONYNBOE Pa3BUTHE MUPOBOIl IMBUJIN3ALMH.

[lonatue o0 ycToWyMBOM pa3BUTHHU. VICTOpUs CTaHOBJIEGHHS MOHATUSA. Bkian
OTEYEeCTBEHHBIX  yueHbIX. Ilenn ycroiumBoro passutus OOH.  MexayHapoaHoe
COTPYZIHUYECTBO B 00JACTH YCTOHYMBOTO Pa3BUTHUA. [IpOMBINIUIEHHAs] AKOJOTHS M 3eJIeHas
XUMHUS KaK MHCTPYMEHT 00€CledeHHUs yCTOMYMBOrO pa3BUTHUsS. PaHKMpoBaHHME XUMHUYECKUX
TEXHOJIOTUI C TOUKH 3PEHUS UX BIIUSHUS HA OKPYXKAIOIIYIO Cpeay.DKOJOrndecKkas 3THKa.

4.00beM yueOHOM 1M CIMIIJINHBI

O0beM TMCUMTLTHHBI
Buna yueOHoii padoThI Axan. | Actp.
3E
4. 4.
O01mast Tpy10eMKOCTb JUCHMIIIIMHBI 3 108 81
KonTakTHasi padoTa — ayIMTOPHBbIE 3aAHATHS: 1,78 64 48,15
Jleknun 0,89 32 24
[Tpaktuueckue 3ausatus (113) 0,89 32 24
JlaGopatopusbie padotsl (JIP) - - -
CamocTosiTesibHasi padoTa 1,22 44 33
KonraktHas camocrosiTensHas pabota
0,2 0,15
1,22
CaMocCTOsATEIbHOE U3YUYEHHE PA3AEIOB 43,8 | 32,85
Bua uToroBoro KOHTpoJIf: 3auér

AHHOTanusA padoyeil NPOrpaMMbpl JUCHHUILIMHBI
«®Pu3nyeckas KyJabTypa H CIOPT»

1 IeJb TMCHUNIHHBI - KAYECTB, YyBCTBA OTBETCTBEHHOCTH, CAMOCTOSITEIILHOCTHU B
MPUHATAN PEIICHUH, CIMOCOOHOCTH WCIOJB30BaTh pa3zHoOOpa3Hbie (GopMbI (PU3MUECKON
KYyJIbTYpPBI, CIIOPTa U TypHU3Ma Ul COXPAaHEHUs U YKPEIUIEHUS CBOErO 3J0POBbs U 310POBbS
CBOMX OJIM3KUX B TIOBCEIHEBHOM )U3HH U MPO(YECCHOHATBHOM IS TETHHOCTH.

2.B pe3yabTaTe U3y4eHUs] TUCHUILINHBI 00YYAIOIIUIICS T0JIKeH:

Obaaoams CeNyOMUMA KOMIETSHIIMSIMA U WHIUKATOPAMH UX JOCTUKCHUS:

YK-7.1, YK-7.2, YK-7.3.
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3nams:
— HAyYHO-NPAKTHYECKUE OCHOBBI (DU3UYECKON KYJIBTYPhI H 3JI0POBOTO 00pa3a KU3HH;

— BJIMSTHUE O37]0POBUTEIBHBIX CHUCTEM (DH3NUYECKOTO BOCITUTAHMS HA YKPEIIJICHUE 3]I0POBbS,
popUIAKTUKY TPOPECCUOHATBHBIX 3a00JICBAaHUI M BPSIHBIX MPUBBIUEK;

— CTIOCOOBI KOHTPOJISI M OIEHKH (PU3UUECKOTO Pa3BUTHSA U (PU3UIECKOM MOTOTOBIECHHOCTH;

— MpaBWjIa U COCOOBI TUTAHUPOBAHMSI MHIUBUIYATHHBIX 3aHATHI PAa3TUYHON 11eIeBOM
HaIpPaBJICHHOCTH,

— HCTOPUIO (PU3UIECKON KYJIBTYpPHI M CIIOPTA, MPEJCTABICHNE O 3HAUUMBIX CIIOPTUBHBIX COOBITHSIX
HE TOJIBKO CBOCH CTpaHbl, HO U MUPOBOTO YPOBHSI, BAKHEHTIIHE TOCTHKEHUS B 00JIACTH CIIOPTA,

— cnoptuBHbIe Tpaguuuu PXTY um. J[.1. MenaeneeBa, TOMHUTB O MTOJBUTaX CIIOPTCMEHOB B T'OJIbI
Benuxkoii oreuectBenHo# BoiiHbl 1941-1945 rr.

Ymems:
— TMOJIEPKUBATH JOJKHBIA YPOBEHb (PM3MUECKOM IMOATOTOBICHHOCTH JIJIsi 00eCTIeueHus

MOJTHOLIEHHOM COIMAIbHOM U MPO(eCCUOHATBHON AEATEIbHOCTH;

— HCHOJIB30BATh OCHOBBI (PM3UUECKOM KYJIbTYpHI AJI1 OCO3HAHHOTO BHIOOPA 37I0POBbEcOEperaronmx
TEXHOJIOTUH C y4EeTOM BHEUIHUX M BHYTPEHHUX YCIIOBHH peaau3aluy npopeccuoHaIbHON
NESITENIHOCTH;

— CaMOCTOATEJIBHO 3aHUMAThCs (PU3MUECKON KyJIbTYpOl U CIIOPTOM;

— OCYILECTBJIATH CAMOKOHTPOJIb 3@ COCTOSIHUEM CBOEr0 OpraHu3Ma U coOJIt0aTh MIpaBUiIa TUTUEHBI
U TEXHUKHU 0€30MaCHOCTH.

Bnaoemw:
— CpPEICTBAMU U METOJIaMH YKPEIIJICHUS 3J0POBbs, (PU3NIECKOTO CAMOCOBEPIICHCTBOBAHUS;
— JOJDKHBIM YPOBHEM (DM3UYECKOH MOATOTOBIEHHOCTH, s OOECIEYEeHUs IOJIHOLEHHON
COLIMAJIEHON U MPO(eCcCHOHANBHOM eI TeTbHOCTH.

3. Kparkoe conep:kanue IHCIUNITHHBI
Pazoen 1. Tlpenmer @usndeckas KynbTypa u ciopt. Uctopus ®KuC
1.1. IIPEAMET O®U3UYECKAS KVYJIBTYPA W CIIOPT. 3amaun ¥ MECTO IUCIUILUIMHEL B
MoATOTOBKE OakayaBpa. OpraHuzanus ydeOHOTo Ipoliecca B paMKax JCHCTBYIOIICH peUTHHTOBON
cucremMbl. TpeOoBaHMS K 3a4eTy.
1.2. UCTOPUA CIIOPTA. IlpoucxoxnaeHue (QPU3NUECKUX yhOpaxHeHUH u urp. JpeBHuUe
omumnuaznsl. Onummnuiickoe ABrkeHHe. CHOPTHUBHBIE OOIIECTBA: HUCTOPUA  (DUBKYIBTYPHO-
CIIOPTHUBHBIX OOIIECTBEHHBIX opraHu3anuii. ClopTCMEHBI B TObI Bennkoit oTeuecTBeHHOW BOWHEI.
Paszoen 2. OcHOBBI 370pOBOT0 00pa3a KU3HU
2.1. BPAYEBHbBIA KOHTPOJIb U CAMOKOHTPOJIb HA 3AHATUSAX OU3NUYECKON
KYJIbTYPO 1 CIIOPTOM.
BpaueOHbIii KOHTpOJIb W BpadueOHOE OCBUJIICTEILCTBOBaHME. I[legarorudeckuii  KOHTPOJIb.
CaMOKOHTpOJIb: €r0 OCHOBHBIE METOJIbI, IOKa3aTelnu, KpUTepuu U oueHku. [Ipodunaktrka
CIIOPTUBHOrO TpaBMaTtu3Ma. OCHOBHBIE BUJIBI TPaBM y pa3HbIX crenuanu3anuii. Oka3aHue mepBou
MIOMOIIU JJIS1 CTYJICHTOB BY30B XMMHUKO-TEXHOJIOTHYECKOTO TPOQHIIS.
2.2. TATMEHUYECKOE OBECITEYEHUE 3AHSATHI O3/IOPOBUTEJIBHOM ®HU3NUYECKON
KYJIbTYPOU. T'uruena (u3MYECKOro BOCIMTAHHS M CHOPTAa. PEKUM IHTAHMS IIPU 3aHATHSX
¢dbuzmveckoit KynpTypoid U coproM. ConuanbHas rurueHa. ConuanbHO-ONacHbIe 00JIE3HU M MEPhI
npopUIAKTUKY.
Pasoen 3. buonoruueckue 0CHOBBI (PU3UYECKON KYIbTYPhI U CIIOPTA
3.1. BUOJIOTUYECKUE OCHOBbBI ®U3MYECKOM KVJIbTYPBI U CIOPTA. Opranusm
YyeloBeKa Kak eIuHas caMopa3BUBAroLIascs Ouosornyeckas cucrema. DPU3NYECKOe pa3BUTHE
yesnoBeka. JlBurarenbHas aKTHUBHOCTh W €€ BIMSHHE HA YCTOWYMBOCTh, U aJIallTallUOHHBIE
BO3MO>XHOCTH Y€JIOBEKa K YMCTBEHHBIM M (PU3NYECKUM HArpy3Kam IMpH pazIuYHbIX BO3JIEHCTBUSIX
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BHEIIHEN CPEIbI.

3.2. OBPA3 XW3HU U EI'O OTPAXEHHUE B ITPO®ECCUOHAJILHON JESATEJILHOCTH.
310pOBbE UENOBEKa KaK IIGHHOCTh. 30OpOBBIN 00pa3 JKM3HM M €ro cocrapisiomue. Poms u
BO3MOXHOCTH (PU3UYECKOM KyJIbTYpHl B oOecnedeHHH 370poBbs. COMaNbHBIN XapaKkTep MOCIeICTBUN
JUISL 37I0POBBSL OT YMOTPeOICHNsT HAPKOTUYECKUX CPEJICTB M IPYTrUX NMCHXO0aKTUBHBIX BemiecTB (ITAB),
JIONMHTa M THIIEBBIX 100AaBOK B CHOPTE, alKOrojisi W TabakoKypeHHs. J[OMMHTI Kak HCKYCCTBEHHOE
MOBBINIICHHE (PU3MUECKON pabOTOCTIOCOOHOCTH M €T0 OTPHUIATEIIEHBIC ITOCIICCTBHS.

Pas3zoen 4. IlpodeccuonansHo-npukiIagHas puzndeckas KyJabTypa U CIopT

4.1. OBLHAA OU3SHNYECKAA U CIIOPTUBHASA TIOAIOTOBKA CTYJAEHTOB B
OBPA30OBATEJIbBHOM ITPOLIECCE. Meroanyeckue MpUHLHUIBI (PU3HMYECKOro BocnUTaHus. OCHOBBI
U 3Tanbl 00y4YeHus ABIKECHUsIM. Pa3Butne ¢pusndeckux kauectB. @opMupoBaHue ICUXHUYECKUX Ka4eCTB
B mporecce (uzndyeckoro BocruTaHus. CrnopTuBHasi moArotoBka. CTPYKTypa IOATOTOBICHHOCTH
criopTcMeHa. MaccoBBIif CIIOPT M CIOPT BBICHIMX JOCTIKCHHH, MX Ienu U 3aaa4n. CIOpTHBHBIE
COPEBHOBAHMSA KaK CPEJCTBO U METOA OOIIel U CrielManbHON (PU3NIEeCKOI MOArOTOBKH CTY/IEHTOB.

4.2. Owuznueckas KylbTypa M CIOPT B NPO(ECCHOHATBHON IesTenbHOCTH OakanaBpa. JluuHas wu
COLMAIbHO-DKOHOMUYECKask HE0OOXOAMMOCTh NICUX0(U3NIECKON MOArOTOBKY YeJIOBeKa K Tpyay. Mecto
[I1PIT B cucreme MOATOTOBKM Oyaymiero creruanucta. [Ipou3BoacTBeHHas Gu3nyeckas KyabTypa U
cniopt. [IponsBoacTBeHHas TiMHAacTHKA. OCOOCHHOCTH BBIOOpa (hOPM, METOJIOB M CPEICTB (PU3HUECKOM
KYJBTYpHI U cTIopTa B pabodee u cBoO0HOE BpeMs criernanncToB. [Ipodumaktruka mpodeccnoHambHBIX
3a0oJeBaHnil cpeAcTBaMHU (PU3MUYECKON KYNbTYphl U CHOPTA. JlOMOJTHUTENBHBIE CPEJCTBA MOBBIIICHUS
obmeit m mpodeccnoHambHONW paboTrocriocoOHOCTH. BimsHWe WHIMBUAYATbHBIX OCOOCHHOCTEH U
CaMOCTOSITEITFHBIX 3aHATHH (PU3MUECKON KyJIbTypOi U CHIOPTOM HA OPTaHU3M.

4.00beM y4eOHOI TUCIHUIIIIHHbBI

Cemectp
Bcero
Bunsr yae6HOI paboThI I cemectp 4 cemectp
3E Axan. 3E Axan. 3F Axan.
q. 9. 9.
OO6mas TpyA0€MKOCTh AUCITUTUTHHBI 11O ) 7 1 36 1 36
y4eOHOMY IIaHy
KonTakTHasi padora — ayIuTOpHbIE ) 7 1 36 1 36
3aHATHSL:
Jlexmm (Jlek) 0,2 8 0,1 4 0,1 4
[Tpaktuueckue 3ansatus (I13) 1,8 64 0,9 32 0,9 32
Bua uTOoroBoro KOHTpoJIsi: 3auer 3auer
Beero Cemectp
Bunsl yaeOHol paboThI I cemectp 4 cemectp
3B Acrtp. 3B Acrtp. 3B Acrtp.
q. 9. 9.
OO61mast TpyA0€MKOCTh JUCIUILTUHBI TIO ) 54 1 27 1 27
y4eOHOMY TUIaHY
KonTakTHasi pabora — ayIuTOpHbBIE ) 54 1 27 1 27
3aHATHSL:
Jlexmm (Jlek) 0,2 6 0,1 3 0,1 3
[Tpaktuueckue 3ansatus (I113) 1,8 48 0,9 24 0,9 24
Bua uTOroBoro KOHTpoJIs: 3auer 3auer

AHHOTanus padoyveil MPOrpaMMbl M CUUILTHHBI
«JIeKTHBHBbIE JMCUMILIMHBI 0 (PU3MUYECKOI KYJbTYype U CIOPTY»

1 . Heap aucuuniauubl — GopmupoBaHue (HU3NIECKON KYIbTYphl JUYHOCTU H
CIOCOOHOCTH HANPABJICHHOTO HCIIOJIb30BAaHHUS PAa3HOOOPA3HBIX CPEACTB (DU3UYECKOM
KYJIBTYpPBI U CIIOPTA, TYpU3Ma Ul COXPAaHEHUS U YKPEIJICHUS 3J0POBBS, ICUXO(PU3NYECKOM
HOJATOTOBKU U CAMOIIOJATOTOBKH K Oyaymiel nmpohecCHoOHaTbHON NesITeIbHOCTH, TOTYyYeHUN
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HaBBIKA B OJTHOM M3 BHIOPAHHBIX BUIOB CIIOPTA.

2 . B pesyabtare u3yYyeHUs] AUCHMILUIMHBI O0y4YalOIIMICA MO MporpamMmme
0akaJjlaBpuUaTa J10JIKeH:

Obaaoamse CIeNYIOMUMA KOMIETCHIIMSIMA U WHIUKATOPAMH UX JOCTUKCHUS.

VK-7.1, YK-7.2, YK-7.3.

3namo:
— Hay4HO-TIPAKTUYECKUE OCHOBBI (DU3UUECKON KYJIBTYPHI H 3JI0POBOTO 00pa3a KU3HH,
— BIIMSIHUE 03/I0POBUTEIBHBIX CHUCTEM (PU3UUYECKOTO BOCIIUTAHUS Ha YKPETUICHUE 3[I0POBBS,
npopUIAKTUKY MPO(HECCHOHAIBHBIX 3a00JIEBaHUI U BPEIHBIX MPUBIUCK;
— c1ocoObl KOHTPOJISL M OLIEHKH (PU3UYECKOTO pa3BUTHUS U (PU3MUECKON MOATOTOBIEHHOCTH;
— MpaBWJIa U CIOCOOBI TUIAHWPOBAHUS WHIMBUAYAIBHBIX 3aHATHIA Pa3IMYHON 1IETEBOM
HaIlpaBJIECHHOCTH;
— cnoptuBHble Tpaguuud MXTU-PXTY um. JI.1. Menaeneesa. cnoptuBHbie Tpaauiun MXTH-
PXTY um. .. Menneneena.

Ymemy:
— MOAICPKUBATH TOJKHBIA YPOBEHDb (PM3UYIECKOI MOATOTOBICHHOCTH JIJIsl O0ECTICUeHUS
MOJTHOLIEHHOM COIMAIbHOM U MPO(ECCUOHATEHON AEATEIbHOCTH;
— HCIIOJIb30BaTh OCHOBBI (PM3MUECKOI KYJIbTYPHI JUIsl OCO3HAHHOTO BEIOOPA 3/10pOBbecOeperaroninx
TEXHOJIOTHI C YYETOM BHEIIHUX U BHYTPEHHUX YCJIOBHUH pean3ariii npodeccuoHaaIbHOM
NEeSATEIbHOCTH;
— CaMOCTOSTEJIHO 3aHUMAThCS (PU3MUECKON KyJIbTYpPOH U CIIOPTOM;
— OCYIIECTBIISTh CAMOKOHTPOIIb 32 COCTOSIHUEM CBOETO OpraHM3Ma M COOJII0IaTh PAaBUIIA TUTHEHBI
U TEXHHKH 0€30MacHOCTH;
— BBIMIOJIHATH UHAWBUAYAIBHO TIOJOOpaHHBIE KOMIUIEKCHI IO (PU3HUECKOH KyIbType U pa3TuIHBIM
BHJIaM CIIOPTa;
— OCYIIECTBIISITh TBOPUECKOE COTPYAHHUECTBO B KOJUICKTUBHBIX (hopMax 3aHITHIA Ppu3ndeckoit
KYJIbTYPOH U CIIOPTOM;
— BBITIOJIHATH IPUEMBI 3aIIUTH 1 CAMOOOOPOHBI, CTPAXOBKH M CAMOCTPaXOBKH.

Braoemy:
— CpeACTBAMHU U METOJIaMU YKPEIUICHHSI 310POBbsI, (PU3HMUECKOr0 CaMOCOBEPILICHCTBOBAHMS;
— IOJDKHBIM ~YpOBHEM (U3WYECKOW TOJATOTOBIEHHOCTH, [UIsi O0OECHedYeHHUs TOJTHOLICHHOM
COIMATPHON U TTPO(ECCHOHAIBHOMN JEATENHHOCTH,
— TEXHUYECKUMHU U TAKTUYECKUMH HABBIKAMU B OJHOM U3 BUJOB CIIOPTA;
— HCTIOJIB30BaTh MPUOOPETCHHbIE 3HAHUS W YMEHUS B MPAKTUYECKOW JEATEIBHOCTH W
MTOBCETHEBHOMN KU3HUTEXHUUECKMMHU 1 TAKTUYECKMMH HAaBbIKAMH B OJTHOM M3 BHUJIOB CIIOPTA.

3. KpaTrkoe conepxxanue THCHHUILINHBI

Pasoen 1. OcHOBBI TOCTPOEHUS 030POBUTEIHHON TPEHUPOBKU. TEOPEeTUIECKO-METOINIECKIUE OCHOBBI
¢usngeckoil KynbTypsl 1 criopTa. CozepaTeabHbIe OCHOBBI 03/I0POBUTENIEHON (PH3HUECKON KYIbTYPHI
u criopta. OCHOBHBIE HANIPABICHHS: 0310POBUTEIBHO-PEKPEATHBHOE, 03/10POBUTEIBHO-
peadIMTalIMOHHOE, CTIOPTUBHO-PEaOHINTAIMOHHOE, TUTUeHHYecKoe. [ToBbIIeHne yHKIIMOHATBEHOTO
COCTOSIHUS OpraHu3Ma U (pU3n4ecKoi moAroToBIeHHOCTH. COCOOBI periiaMeHTalliH Harpy3KH:
OU3KyYIBTYPHO-03/I0POBUTEIBHBIC METOAUKH U CHCTEMBI. OCHOBHBIC (ha3bl 0310POBHUTEIBHOM
TpeHUpOBKU. OLIEHKA COCTOSIHUS 3/I0POBbs M (PU3MIECKON MTOATOTOBICHHOCTH 3aHUMAIOIIIXCS
¢buznyeckoil KynbTypoit u cioproM. dynkironansabie Tpoos! (UCC, A, XKEJI u 1.14.).
Pa3zoen 2. JIsuratenbHbie BO3MOKHOCTH YelIoOBeKa — BociuTanue ¢pusndeckux kadects. BOCK I'TO.
MeTtoauka opraHu3aiyy 1 poBeaeHns BuaoB ucneitannii [ TO. Cuctema B3anMoaeicTBus B chepe
(bu3nYecKoi KyIbTypHI U criopTa. Bocuranue pu3ndecknx KauyecTB, 00yJIaromuxcs (OTIeTbHbIE
Ka4yeCTBEHHBIE CTOPOHBI JIBUTATEILHBIX BO3MOXXHOCTEH YEIOBEKA).
Paszoen 3. MeTtoauka opraHu3aliiy U MPOBEJICHUSI CIIOPTUBHBIX COPEBHOBAHUH U PU3KYIBTYPHO-
MaCCOBBIX MEPONPUATHIA. XapaKTePUCTHKA CIOPTUBHBIX COPEBHOBAHUM U (PU3KYIbTYPHO-MACCOBBIX
MeponpusTuid. CHOPTUBHBIE COPEBHOBAHMUS, IIPOBOAUMBIC TIO OOIENPUHSATHIM MpaBuiaM. ETuHbIi
KaJICHIapHBIN TUIaH (PU3KYIBTYPHBIX U CIIOPTUBHBIX MEpONpUsATHiA). OpraHu3anus ClIOpTUBHBIX
MmeponpusTuid. OnumMmnuiickas xaptust. @enepanbHble (CreUaIbHbIE, HAIIMOHATBHBIE) 3aKOHBI CTIOPTE.
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Krnaccudukanus cnoptuBHbIX copeBHOBaHUM. HpaBcTBeHHbIE OTHOIIEHUS B criopte. Fair Play
(«YecTHas urpa») — Kak OCHOBa THYHOTO MOBeAeHUs B criopTe. Kojieke criopTUBHOM 3TUKH.
[Ipodunaktuka nHapymenuit cnoprusaoit 3tuku. BAJIA. Konexke BAJIA. MexnyHapoaHas KOHBEHIIUS
0 60pb0E ¢ JOMUHTOM B CIIOPTE.

4. O0beM y4eOHOI TUCHHUITHHBI

B Cemectp
Bun yae6HO# paboThI aKazeMm. 1 2 3 4
yacax
OO6mast TpyA0eMKOCTh TUCHIUTUIHHBI TI0 328 66 98 98 66
y4eOHOMY TUTaHY
KonrakTHas padora — ayiuTOpHbBIE 192 32 64 64 32
3aHATHSA
[Ipaktuueckue 3austus (113) 192 32 64 64 32
CamocrositesbHas padora (CP) 136 34 34 34 34
KoHnrtakTHas camocTosTenbHas pabora 0,8 0,2 0,2 0,2 0,2
CamocTosTETbHOE U3YUYECHHUE Pa3/IeNIOB 135,2 33,8 33,8 33,8 33,8
JUCIUTUTAHBI
Buja ntoroBoro KoHTpoOJIA: 3a4yeT 3a4yeT 3ayeT 3a4yeT 3a4eT
3a4eT / IK3aMeH
B actp Cemectp

Bun yae6HO# paboThI qacax I II III v
OO01mast TpyA0€MKOCTh JUCIUILTUHBI TIO 246 49,5 73,5 73,5 49,5
y4eOHOMY TUIaHY
KonTakTHas padora — ayiuTopHbIE 144 24 48 48 24
3aHATHSA
[Tpaktuueckue 3ausatus (I113) 144 24 48 48 24
CamocrositeabHas padora (CP) 102 25,5 25,5 25,5 25,5
KonraktHas camocrositensHas pabota 0,6 0,15 0,15 0,15 0,15
CaMOCTOSITETbHOE U3YUYEHHUE PA3ICIIOB 101,4 25,35 25,35 25,35 25,35
JUCITUTIAHBI
Buj MTOroBOro KOHTPOJIS: 3a4ueT 3auer 3auer 3auer 3a4ueT
3a4eT / IK3aMeH

AHHOTanMA padoyeil MPorpaMMsbI MOAYJISA

«BBenenne B MH(pOPMAIHOHHBbIE TEXHOJIOTHID)
1. Ilexp Moayassi — O3HAKOMJICHHE CTYAEHTOB C TEOPETUYECKUMH, IPAKTUYECKUMH U
METOJIOJIOTUYECKUMU OCHOBaMHM COBPEMEHHBIX HH(pOPMAIIMOHHBIX CHCTeM. B pamkax u3ydyeHus
MOJyJsl y CTYAEHTOB (OPMHUPYIOTCS TEOPETUYECKHE 3HAHWA M TPAKTHUECKUE HAaBBIKUA 10
MHCTPYMEHTAJIbHBIM CpPEJICTBaM IporpamMmHoro oOecnedeHus. CTyAEHTHl M3Yy4alOT Ha MPAKTHUKE
BUIbI HHPOPMAIMOHHBIX TEXHOJIOTUH.
3agaum MoayJisi — NPUOOPETEHNE CTYACHTAMU MPOYHBIX TEOPETUYECKUX 3HAHUN U MPAKTUYECKUX
HaBBIKOB B 00JIaCTH WH(OPMAIIMOHHBIX TEXHOJIOTHIA.
2. B pe3yabTraTe u3ydyeHust MOAYJIs1 00y4AIOIIUICS TOJI2KEH::
Obnadamye cleayOMUMI KOMIIETCHIIMAMHU U UHIMKATOPAMH UX JTOCTHKECHUS:
OIIK-1.1, OIIK-3.2, OIlK-4.2, OIIK-5.1, OIIK-5.2
B pe3ynbrare 0cBOSHUS MOIYJISl CTYAEHT JOJIKEH:
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3uame:
— TIPOLIECChI, METOABl  TOWMCKa, cOopa, XpaHeHHs, 0OpabOTKH, MpeACTaBICHUS,

pacnpocTpaHeHus: MH(OpMaUu M CHOCOOBl OCYILIECTBJIEHUS TaKUX MPOLECCOB MU METOJOB
(uH(OpPMAITMOHHBIE TEXHOJIOTHUN).

— COBPEMEHHbIE MHCTPYMEHTAJbHBIE CpEIbl, MPOrpaMMHO-TEXHHUYECKHE IUIaT(GOpMBI U
MIPOrpaMMHBIE CPEICTBAa, B TOM YHUCJIE OTEYECTBEHHOI'O IPOU3BOJCTBA, MCHIOJIb3yEeMbIE IS
pereHus 3a1a4 IpopecCUOHATBHON AEATEIbHOCTH, U IPUHIIUITBI UX pabOThI.

Ymemes:
— BBHIOMpaTh W UCIOIB30BaTh COBPEMEHHBIE HH(POPMAIIMOHHO-KOMMYHUKAIIMOHHBIE U

UHTEJJIEKTYaJIbHbIE ~ TE€XHOJOTMH, HHCTPYMEHTAIbHBIE  CpPEIObl, IPOIPAaMMHO-TEXHUYECKHE
1aT(OpMBbI U IPOTPAMMHBIE CPEJCTBA, B TOM YHCIIE OTEYECTBEHHOT'O IPOU3BOJICTBA, /Ui PEIICHUS
3a7a4 Npo(ecCHOHANBHOM IeSTETbHOCTH.

— aHanu3upoBaTh MpodeccroHalbHbIe 3a7aud, BEIOUpaTh U UCTIOIL30BaTh nmoaxosmme UT-
TEXHOJIOTHH.

Bnaoemy:
— HaBBIKaMU paboTHI C JexamuMu B ocHoBe U T-pemiennii JanHpIMU.

— HaBbIKAMH  TNPUMEHECHHS  COBPEMEHHBIX  HMH(POPMAIMOHHO-KOMMYHUKAIIMOHHBIX U
MHTEJUICKTYAJIbHBIX TEXHOJOTUM, WHCTPYMEHTAJIBHBIX CPEACTB, B TOM YHCIE OTECYECTBEHHOTO
MIPOM3BOICTBA, JAJI PEHICHUS 3a/1a4 MPOo(HEeCCHOHATBHOM NeITeTbHOCTH.

1 cemecTp — OCHOBBI HH(POPMALMOHHBIX TEXHOJIOTHIi

Pasznen 1. BBenenue B uHGOpMAUMOHHbIE TEXHOJIOTHH.

1.1. CTpykTypa ONEpalMOHHBIX CHCTEM, MaKeThl NpPUKIAAHBIX mporpamm, Microsoft Office.
Knaccudukanus nporpamMmHbIX cpefcTB. CHCTEMHOE M MPHUKIAIHOE MPOrpaMMHOE oOecrieueHue
ITK. O630p onepanuonubix cuctem (OC). [Ipuniumnel co3ganus u coctaB OC: sapo, uaTepderc,
npaiiBepel. Kpatkas xapakrepuctuka WINDOWS, monynpHbli npuHuun noctpoenus. Cpena
WINDOWS: okHa, uX 3JIeMEHTHI, pad0Ta B MHOTOOKOHHOM PEKHUME.

1.2. TexkcroBwiii pemaktop WORD, penakropel MareMaTHUECKUX U XUMHUYECKUX (HOPMYIL
Bo3moxkHOCTH co3manus 37eKTpoHHBIX mpeseHTanuii (Power point). Co3manue JOKYMEHTOB
pa3nuyHbIX (OopM (CTaHAAPTHBIX W HecTaHAapTHBIX). Co3maHue M peJaKTUPOBAHHUE TEKCTOBBIX
JOKYMEHTOB C MaTeMaTHYECKUMH U XUMHUYECKUMH (pOopMyTamMH.

1.3. Tabauunsiii npoueccop EXCEL: 0630p, Tumibl U agpecanus sueek, popMar siueek, BCTPOCHHBIE
¢dbyakunn, QopmarupoBanue Tabmmn. EXCEL: Bo3MoxHOCTH TaOmW4YHOrO pemakropa M
UCTOJb30BAHUE €ro Uil pelieHuss HMH(GOPMAIMOHHBIX M WH)KEHEpHBIX 3amad. [loctpoeHue
rpauKOB U TUATPAMM.

1.4. EXCEL. Omnepanuu ¢ MaccuBamu. Pa3paboTka W peanu3anusi MPOCTEUIIMX aITOPUTMOB C
WCIIOIb30BAaHUEM BO3MOXXHOCTEH pefakTopa (HAaX0XICHHE MaKCUMaJbHOTO (MHUHHUMAJIBLHOTO)
3JIEMEHTa BEKTOpa M MaTPHUIIbl, HAX0XKJICHUE CYMMBI 3JIEMEHTOB BEKTOPA M MAaTPHIIbl, BEIYUCIICHUE
MaTPUYHBIX BbIpakeHUM). Perienre BRIYMCINTENBHBIX 33]]a4 C UCTIOJIb30BaHuEM Tabnull. Pemenue
CJIAY c ucnonp30BaHUEM OOpaTHON MAaTPHIIBIL.

1.5. EXCEL TIloctpoenue rpadukoB m muarpamm. PacueT (QyHKIIMOHAIBHBIX 3aBUCUMOCTEH M
MOCTpOeHHE rpaduyecknx M300pakeHUi ¢ ucroiab3oBaHueM craHnapTHeix ¢yHkuuii EXCEL u
Mactepa ¢yHkumii. I[locTpoeHHe MOBEPXHOCTEH C HCMOJB30BAaHUEM MacTepa JUarpamm.
ITocTpoeHue nuHUM TpeHaa.

Pa3zgen 2. AnroputMbl 1 OCHOBBI IPporpaMMupoBanus Ha sizbike MATLAB.

2.1. AAropuTMmbl, TUIBI anropuTMoB. [loHsATHE anroputma M ero cpoicTBa. CrocoObl 3amucH
aNrOpUTMOB. MOyIBbHBIN TPUHIUI MOCTPOEHUS aJTOPUTMOB U mporpamM. [lakeT KkoMnbroTepHOU
matematuku MATLAB. XapakTepucTHku  SI3bIKOB  NPOTPaMMMpOBAaHMS.  ODBOJIOLUSA U
KJaccupUKalus S3bIKOB MPOTPAaMMHPOBAHUS, HMIEpAaTUBHBIC, (DYHKIHMOHAIbHbIE, JIOTUYECKHE,
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O0BEKTHO-OPUEHTUPOBAHHbIE, WX  KoMOuHanuu. [loHATHUS  TpaHCHSAIMHM,  KOMITWJISINH,
WHTEPIPETAIINHA, WX paznudus. S3bIKHM TPOTPAMMHUPOBAHUS BBICOKOTO YpOBHS. CTpPYKTypHOE
nporpaMMupoBaHue, ero ocodeHHoctu. O030p MakeToB KOMITBIOTEPHOW MaTemaTuku — Matlab,
Mathcad, Mathematica.

2.2. Cpena MATLAB. OcHOBHbIE CTPYKTYpbl M NPUHIMIIBI CTPYKTYPHOI'O MPOTrpaMMHUPOBAHUS,

WLTIOCTpanysl. ba3oBble alropuTMHUYECKHe KOHCTPYKLUHU (ClIeOBaHUE, BETBICHUE, TIOBTOPEHHUE),
ux peanuzanun. Onepatopsl s3bika nporpammupoBanisi MATLAB. OcnoBable periatenu (solvers)
MATLAB nnst peanu3aiiiil BBIYMCIUTENIBHBIX alrOpUTMOB. bubinoTeka cTtaHmapTHBIX (QyHKIHIA
size, length, numel, zero, ones, linspace, sum, abs, sin, cos, exp, log, sqrt, num2str, disp, printf.

2.3. Iloctpoenue rpadukoB PyHKIIMK OHOM U ABYX MepeMeHHBIX. Mcnonp3oBanue GpyHkiuii plot,
subplot, polar, mesh, surf, polar, meshgrid, surf, contour, odopmienue rpadukoB (3arol0OBKH,
TTOATIMCH TI0 OCSIM U TIp.).

2.4. Omnepauuu HaJ MacCMBaMHU: BEKTOpAaMHM W MATpHUIlAMU - CJOXKEHUE, YMHOXEHHE,
TpaHCIOHUpPOBaHMe, oOparieHue (inv), BEIYUCIEHHE HOPMBI (norm), panra (rank) u ompeaenuTens
MaTtpuubl (det). AITOpUTMBI HaXOXKIACHHUSI MaKCHMalbHOIO, MUHMMAJILHOTO 3JIEMEHTA B MAacCHBE,
aJITOPUTMBI COPTHPOBKH U UX peanu3anus (Harpumep, Selection Sort).

Paznen 3. Uucaennbie MmeToabl. Peanu3anus npocreiimux aaropurmon B cpene MATLAB.
3.1. UucrneHHbIE METOMBI, XapaKTEPUCTUKA M HUX OCOOCHHOCTH, IMOHSATHE CXOJAMMOCTH METOA.
DeMeHTHI TEOPUH MOTPEIIHOCTEN, KilacCU(pUKaIUs MOTPEIIHOCTEH, aOCOMOTHAS U OTHOCUTENIbHAS
MOTPEIIHOCTh, TOHATHE (YHKIMM HOPMBL. BBeneHWe B CTaTHCTUKY. AJTOPUTMBI IS
CTaTUCTUYECKON 00paboTku uHGOpMAIUK (BBIYHCICHHE TOUYEYHBIX M HWHTEPBAJIBHBIX OIICHOK
pe3yiabTaToB H3MepseMol BenuuuHbl), ux peanuszauuun B [IKM MATLAB. Hcnonb3oBanue
¢dbyHKImit min, max, median, var, polyfit, polyval.

3.2. llpubmmkenue Gynakuwmii. MaTepnionsus MuorowieHamu. KycouHas HHTeposiiust (CIuiaiiy).
Onenka norpemHocTd. @ynkiuu MATLAB nns pa6otsl ¢ MuHOTOwIeHamu polyld, polyval, polyfit,
polyder, polyint.

3.3. BolunciieHne onpenesieHHbIX HHTETPajioB, alrOPUTMbI METOJIOB MPSAMOYTOJIbHUKOB, Tpanenuid
u CuMIICOHA, OIIEHKAa MOTPEIIHOCTH METOJOB. Peanm3aiius aJrOpUTMOB YHCIEHHBIX METOOB
BBIYHMCIICHHS ONpeIeNIeHHbIX HHTerpaiioB B cpeae MATLAB, npuMeHnenne cTaHAapTHBIX (QYHKITHI
trapz, quad, integral.

3.4. UccnenoBanue (yHKIMU OAHOW TepeMeHHOW. PermeHue HenmuHeiHoro ypaBHeHus f(x)=0.
OtneneHue KOpHEH. AJTOPUTMBI YTOYHEHHSI KOpHS (METOJ TOJOBHHHOTO peneHus, HpioToHa,
npoctoii utepanuu). CpaBHHUTENbHBIE XapaKTePUCTUKH. Peanuzamusi ajaropuTMOB B cpefe
MATLAB no 6510k- cxeMaM U ¢ UCIIOJIb30BAaHUEM peraTeeid roots, fzero.

3.5. UccnenoBanne ¢hyHKIMKM 0HON iepeMeHHon. [Tonck sxcTpemyma GhyHKIMH BhraucnutensHbie
QITOPUTMBI HAXOXKJEHUS JIOKATBHBIX W TJIO0ATBHBIX JKCTPEMYMOB (METONl JENECHUS OTpe3Ka
MOT0JIaM, METOJl 30JI0TOTO CEYEeHHMsI), UX pealu3aluu Mo OJOK- CXeMaM U C HCIOJIb30BaHUEM
pemarens fminbnd B cpene MATLAB.

Paznen 4. Komnbrorepubie ceTu. ba3bl 1aHHBIX.

4.1. KoMnbloTepHbIE CETH: TONOJOTUU CETEH, UX XapaKTEpUCTUKU. TOIOJIOTHK ceTel: 3Be3Has,
mIMHHAs, KoyblieBasg. CeTH 3aKpbITOro TUIA: JIOKAIbHBIE U PACIPEEICHHbIE CETH, KOPIIOPATUBHbIE
cetu. [IporpaMMHO-TeXHHYECKOE OOecleueHue: aapecanus, onepalloHHas CHUCTeMa, aJalTepsl,
JpaiBepbI, MPOTOKOJIBI (0COOBIC S3BIKH, HA KOTOPBIX 0OMEHUBAIOTCS MH(OpMaIeld KOMIIBIOTEPHI B
cern, Hanipumep, TCP, TCP/IP, UDP).

4.2. I'mo6anbable cetn paznuuHoro macmrada (WAN —Wide Area Net, MS Network, Internet).
Bo3moxxHoctu cetu Mureprer, Cucrema TenekoH(pepeHIM. DiekTpoHHas modura. Jloctym K
nHpOpManMOHHBIM pecypcaMm. 3amurta uHpopManuu. [loHsTHE 06€30MacCHOCTH KOMIBIOTEPHOM
nH(OpMALIUU: HAJC)KHOCTh KOMITBIOTEPA, COXPAHHOCTh NAaHHBIX, 3alIUTa OT BHECCHUS M3MEHEHHMA
HEYIIOJTHOMOYEHHbIMA 50 JMIaMH, COXpaHEHHE TaWHbl TMEPENUCKH B AJIEKTPOHHOW CETH
ANTOpPUTMBI 3alUTHl UH(GOPMAIIMU: METOBI 3allUThI, KOMIIBIOTEPHBIE BUPYCHI U O0pb0a ¢ HUMMU.
MeTtobl peanu3anuy 3aiuThl HHGOPMaLUU: TPOrpaMMHBIE, allllapaTHbIe, OpraHU3alUOHHEIE.

4.3. Hudopmaunonnsie cucrembl. CucremMbl ynpaBieHHs OaHkaMu H 0a3aMH JIaHHBIX.
Pensumonnas mopens naHHbIX. CTpyKTypa 3amucH, METOAbl AocTymna K uHpopmauuu. OO6MeH
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JaHHBIMU C JIpyrumu npuioxkeHuaMu WINDOWS: TekcToBbIMU pemakTopaMu U 3JIEKTPOHHBIMHU
Ta0IUIaMU.
4.4. Pensumnonnas 6aza nanaeix ACCESS. ['maBHOEe OKHO, MEHIO KOMaH]I, TTaHEIh HHCTPYMEHTOB.

Co3nanue M OTKpbITHE 0a3bl NAaHHBIX. BBOA M penakTupoBaHHE JAHHBIX B pEXHUME TaOIMIBI U
pexxuMe KOHCTpykTopa. DopMuUpOBaHHE 3ampocoB. 3ampochl MPOCThIE W MHOTOTAOIUYHBIE,
3arpockl ¢ ycnoBusiMu. Co3nanue oT4eToB U (opM. TeXHOJIOTUs pealn3aluy NpoCcTeHIInX 3a1au
cpeacteamu CYBJ] ACCESS.

2 cemectp — IIpopuabHoe mporpamMmHoe oOecrmedeHWe [JIs  pelleHUs 3ajad
npodeccHoHAIbLHOM 1eATeTbHOCTH

Pasznea S. IIKM Python u 0co0eHHOCTH ero peajM3aluM AJsl PelIeHUs] PACUYeTHBIX 3a/1a4 B
XHMHH U XUMHYECKOI TeXHOJI0THH.

5.1. OOBEKTHO-OPUEHTUPOBAHHBIN SI3bIK IMporpammupoBanusi Python: o0630p. OcoOGeHHOCTH U
CBOICTBa 00BbEKTHO-OpUeHTHpOoBaHHOTO TIporpammupoBanus (OOII). Co3nanne u MCTIOIb30BaHUE
muctpuOytuBa Anaconda. Wudpactpykrypsl Spyder, Jupiter, cTpykTypa si3pika. OCHOBHBIE
CTPYKTYphl JaHHBIX (CIIHCOK KOPTEX, OOBEKTHI) U ONEpaluu HajJl HUMH. ANTOpUTMbl. OCHOBHBIE
QITOPUTMHUYECKIE KOHCTPYKIIMHU (CJIeIOBaHKE, BETBIICHUE, IUKIIBI) U UX peanu3anus B Python.

5.2. Benenue B mporpammupoBaHue Ha s3bike Python. CtpykTypa mporpamMmsl, OTCTYITBI, MOTYJIH,
ormepaTopsl, (yHKIMM (MMEHOBaHHBIE W aHOHUMHBIE), ocoOeHHOocTH. CTaHAapTHBIE U
HecTtaHnapTHeie ¢GyHKIuu Python (oOmiero Ha3zHaueHUs, MaTeMaTHYeCKHe, 0O0pabOTKa CTPOK,
BBO/I/BBIBO/T).

5.3. PazpaboTka anropuTmMoB, mpOrpaMMHUpPOBaHHE W OTiaaka mporpamMm Ha Python (B cpene
Spyder). Ynpasnsromue kouctpykuuu if, for, while.

5.4 O030p npeAMETHO-OPUEHTHPOBAHHOW OuOMMoTeKkn w™oayiaed Python s HaydyHBIX |
WH)KEHEPHBIX BblYMCIeHUN SciPy (Momynm scipy u numpy, a Taxke matplotlib), cpaBHenue c
MATLAB. OcHoBHas cTpykTypa maHHbIX NumPy 11 BEKTOPHBIX M MATPHUYHBIX BBIYMCICHHI
ndarray. OcoOeHHOCTH BBITIONIHEHUS JEHCTBUI Haa MarTpuliamMu (CIOKEHUE, BBIUUTAHUE,
yMHOXXEHHE, oOpamienue) Ha s3pike Python. MuHdopmanuonnsie marpuunbie QyHKIMU (HOpMa,
ornpenenurenb, padr). Meronasl ndarray — T, copy, shape, size, ndim u 1p., HHAEKCHpPOBaHUE,
MaTpu4IHOE Tpou3BeeHue U GyHKIIMU Moaysst numpy len, shape, zeros, eye, dot, isclose, linspace,
gradient, linalg.det.

5.5 Iloctpoenne rpaduxoB B Python ¢ mcmons3oBanmem Momyist matplotlib. @yaknum momysst
matplotlib.pyplot plot, polar, plot surface, colorbar, contour, quiver. YcraHoBKa mapamMeTpoB H
AHHOTUPOBAHKE IPaPUKOB.

Pa3znen 6. MeToabl BBIYMCIUTENbHON MaTeMaTuku. OCHOBHBIE ITanbl pelleHUusl 3a71a4 Ha
IBM. Pemenne cucreM JUHEHHbIX ajqredopandeckux ypasuenuii (CJIAY).

6.1. IIpsiMble ¥ UTEpAIIMOHHBIC YHUCIEHHBIE METOABI. DJIEMEHTHI Teopuu morpemHocteil. [lonsTue
HOpMBL. OCOOCHHOCTH MAaIIMHHOW apudMETUKH (KpaTkuidi MoBTOpP). OCOOCHHOCTH BBITOTHEHUS
JCUCTBUI HAJ MaTpuilaMu (CIOKEHWE, BRIYMTAHHE, YMHOXKEHHE, oOpaiieHue) Ha s3pike Python,
nH(pOpManMOHHbIE MaTpUUHbIE GYHKIIUU (HOpMa, OIIPEIEITUTENh, PAHT).

6.2. Pemenue cucreM JuHEWHBIX anreOpanuyeckux ypaBHeHuil (CJIAY). IloctaHoBka 3amadm.
[TorpentHocTr. MeTOaBI ¢ WCMOJIB30BAHMEM OOPATHOW MATPHUIIBI M METOJ MPOCTBIX HTEpaIUi.
Pemenue CJIAY B Python ¢ ucnonp3oBanuem mopayneir numpy.linalg u scipy.linalg. u ynxmii
det, rank, inv, cond, norm, solve.

6.3. 0O030p meronoB pemieHust CJIAY. BwruucnurenbHas yCTOHYHUBOCTH, CXOJUMOCTH METOIOB.
OOyCNOBJICHHOCTh CHUCTEMBl JIMHEWHBIX anreOpamveckux ypaBHeHud (CJIAY) wu  dwmcno
00yCIIOBJIICHHOCTH.

Paznea 7. O0padoTka pe3yabTaTOB M3MepeHHUsi OHOH BeuuMHbl. [IpudiankeHue GpyHKUMU
MHOIOYJICHAMH ¢ OJHOM He3aBHMCUMOH mnepeMeHHOH. Pemenue cucTeM HeIHHEHHBIX
ypaBHenuii (CHY) yucjieHHbIMHM METOAAMHU.

7.1. OOGpaboTKa SKCIEPUMEHTAIBHBIX JTaHHBIX. TOUYEYHbIE W WHTEPBAIbHBIC OIeHKU. DyHKIUU
Python. Onpenenenue kpurepus CThIOICHTA.

7.2. Tpubnmxenne (GyHKIUHA. MeTOAbl MHTEPHOJSAIMH 3aBUCHUMOCTEH C OJHON HE3aBUCUMOU

nepeMeHHOl. HTepnonsairoHHbIil MHOTOWIeH Jlarpanka, peanuzanus B Python.
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7.3. Ipubnuxenne GpyHkuuid. MeToapl anmpoOKCUMAIlMU 3aBHUCUMOCTEH C OJHOW HE3aBUCHUMOU
nepeMeHHON. Meron Haumenbmnx kBazapatoB (MHK). Hcmonb3oBanue ¢ynkumii Python s
anmpoxcumarun 1 MHK scipy.polyfit, scipy.optimize.least squares, scipy.optimize.lsq_linear.

7.4.. AnropuT™MBl MeTOJa MPOCTON uTepanuu U Metofa Hetorona - Padcona mist pemenuss CHY.
CKOpOCTh CXOJIMMOCTH, OLIEHKH TIoTperHocTh. Peanuzamnus metonos B Python.

7.5. MeToarKa UCTIOIb30BaHUS pelIaTesieil B Moaylie scipy.optimize, GpyHkiuu root scalar, root.
Pazgen 8. Pemienue 3a1a4 MHOTOMEPHOH ONTHUMM3AIMU YMCJIEHHBIMHA METOJAMH. AHAJIM3 H
peuenne ¢ depeHIHANBHbLIX YPABHEHHH YUCICHHBIMH METOIaAMHU.

8.1. Knmaccudukamus 3amady ¥ METOJOB ONTUMHU3ANMH. MeETOo] TpaAMeHTHOrO cIiycka. Merton
neopmupyemMoro MHOrorpaniuka. Peanuzanus meronos B Python.

8.2. Bctpoennsie metoan! SciPy. BriGop pemarens B Moayse scipy.optimize BcTpoeHHbBIE METOBI
SciPy, dbynkuuu minimize scalar, minimize.

8.3. Anroputmbl METOJOB pemieHus AudepeHInaNbHBIX ypaBHeHH. MeTonbl Diiiepa U ero
Moaudukamuu. Peanmzanmst metomoB B Python. BriGop pematenss B Momyne scipy.integrate,

¢dbynkuum solve ivp, solve bvp.

4. O0bém Moyl M BHABI Y4eOHOM padoThI

Cewmectp
Bcero
Bun yue6Ho# paboThI 1 cemectp 2 cemectp
3FE, AKaf. 3E Axaz 3E Axan.
4. . d. q,
O61mas TpyA0EMKOCTb JMCLMILIMHEL 6 216 4 144 2 72

KonTakTHasi pabora — ayIMTOPHBIE 3,78 136 2.36 85 1,42 51

3aHATHA:

B TOM YHcJe B (popMe NPaAKTUYECKOMH ] 36 0,50 18 0,50 18
MOATOTOBKH

Jlexknun 0,47 17 0,47 17 - -
[Ipaktrueckue 3austus (I113) 1,42 51 0,94 34 0,47 17

B TOM 4HcCIie B (hopMe MPaKTHUECKON 0.50 18 0,25 9 0,25 9

IIOJITOTOBKH
Jlabopartopusie pabots (JIP) 1,89 68 0,94 34 0,94 34
B TOM 4HCIIe B (hOpMe MPAKTUIECKON 0,50 18 0,25 9 0,25 9
ITOJATOTOBKH
CamocTosiTesibHasi padora 1,22 44 0,64 23 0,58 21
KonTtakTHas camocrosiTenbHas pabota 0,2 - 0,2
CamocTosTETbHOE U3YUYCHHUE PA3IeNIOB 1,22 43.8 0,64 23 0,58 20.8
JUACIATLINHEL
Buabl KOHTpOJISA:
3auém - - + +
IK3aMeH + + - -
KonrtakTHas pabora — mpoOMeKyTOUYHas

0,4 0,4 -
aTTecTarus 1 1 -
IToaroroBka K SK3aMeHYy. 35,6 35,6 -
Bua uTOroBoro KOHTpoJIs: IK3aMeH 3auér
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Cemectp
Bcero
Brn yueGHOM paboTsI 1 cemectp 2 ceMecTp
3F Actp. 3E Actp. 3E Actp.
4. 4. 4.
OO01mast TpyA0€MKOCTh JUCIUTIIINHBI 6 162 4 108 2 54
KonTakTHasi pabora — ayiuTOpHbBIE 3,78 102 2,36 63,75 | 1,42 38,25
3aHATHS:
B TOM 4HcJje B (popMe npakTuyeckoi | / 27 0,50 | 13,5 0,50 | 13,5
NMOATr0TOBKH
Jlexuun 0,47 12,75 | 0,47 12,75 | - -
[Tpaktrueckue 3ausatus (I113) 1,42 38,25 10,94 25,5 0,47 12,75
B TOM 4HCJIE B OPME MPAKTUYECKON 0,50 13,5 0,25 6,75 0,25 6,75
OATOTOBKH
Jlaboparopusie pabotsl (JIP) 1,89 51 0,94 25,5 0,94 | 25,5
B TOM 4YHCJIe B (DOpME MPAKTUUECKON 0,50 13,5 0,25 6,75 0,25 |6,75
MOATOTOBKU
CamocTosiTesibHasi padoTa 1,22 33 0,64 17,25 | 0,58 | 15,75
KonrakTHas camocrosiTensHas pabota 015 i 0.15
(AmmK u3 VII ons 3au / 3au c oy.) ’ ’
CaMOCTOSITETbHOE U3YUYEHHUE PA3ICIIOB 1,22 0,64 0,58
TUCITUTUIAHEL (11U Opyaue 8udvl 32,85 17,25 15,6
CamMocmosimenbHol pabomol)
Buabl KOHTpOJIA:
3auém - - + +
JK3aMeH + + - -
KonTaktHas paboTa — NmpoMeKyTO4Has
0,3 0,3 -
aTTecTanus 1 1 -
IToaroroBka K S5K3aMeHY. 26,7 26,7 -
Bua uToroBoro KOHTpoOJIf: JK3aMeH 3auer

JMcHuIInHbI YacTH, GopMHPYyeMoil y4acTHUKaAMHU 00pa30BaTeIbHbIX OTHOIICHHUI
(o0s13aTeIbHbIE BAPDMATHBHbIE JUCHMILJIMHBI)

AHHOTanuA padoyeil MPOrpaMmbl IUCHUNIMHBI
«CoBpeMeHHBII HEOPTraHNYeCKNi CHHTEe3)

1. Heap aucnMmiMHbl — c)OPMHUPOBATh y Y4YaLIUXCSA LEIOCTHOE IPEACTaBICHUE O
COBPCMCHHBIX METOO4ax HCOPraHN4YCCKOIro CHHTC3a u Cq)OpMI/IpOBaTB HGOGXOI[I/IMBIG
HKCIEPUMEHTAIbHBIE HABBIKH B 00J1aCTH HEOPraHUYECKOIO CUHTE3a.

2. B pe3yabTare n3y4eHus AUCHHUILVIMHBI 00y4YaoImiics o nmporpamMMe 0aKajaBpuara
JOJIZKeH::

Obnadamyp cleayOMUMU KOMIIETEHIIMSAMU ¥ UHIUKATOPAaMH UX TOCTUKCHUI:

[1K-6.1, T1K-6.2, TIK-6.3.

3nameo:

— CIIOCOOBI  AKTUBAIMM PEaKIUOHHOW cMecu. BnusHue TemmepaTypbl Ha CKOpPOCTb
XUMHUYCCKUX PCAKIIHUU,

— OCHOBHBIE METOJbl BBIJCICHHUS BELIECTB M3 PEAKIMOHHBIX cMecei. lcmonp3oBaHue
(a30BBIX qUArpaMM B HEOPraHUYECKOM CHHTE3E;

— TUIIBI XMMUYECKHUX PEaKIHi, UCIIONb3yEeMbIX B HEOPIraHUYECKOM CUHTE3E;

- OGH.II/IG NPpUHOHUIIBI  TOJYUYCHUA  MCTAJIOB, HEMCTAJIOB MW  OCHOBHBIX KJIACCOB
HEOPraHNYeCKUX COCTUHEHUN

Ymemo:

— BBIOpATh parMOHAIBHBINA CITOCOO CHHTE3a COCTUHCHHSI;

69



— TOJIB30BaThCSA  (PUBUKO-XUMHUYECKUMH JHarpaMMaMid, pa3padoTath ONTHMAIbHYIO
CTPATETUIO BBIJICTICHUS U OUUCTKU COCTUHECHHUS;

— pa3paboraTth W coOpaTh NPUOOp ISl TIOJYYECHHS COCIWHEHHsS, OCYIIECTBHUTh CHHTE3
HEOPraHUYECKOro COEAMHEHNUS Ha MTPAKTUKE

Bnaoemp:

— COBPCMCHHLIMHM IIpHEMaMH HCOPIraHMYCCKOro CHHTE3d, IIOJYYCHHUA U
OUYUCTKHU BEILECTB

3. Kpartkoe cogep:xaHue JUCUMIIIMHBI

Pa3nen 1. TeopeTnueckue 0OCHOBbBI HEOPTAHUYECKOI0 CHHTE3a

1.1. [Ipenmer, 1enb U 3aJ1a4d HEOPraHUYECKOTO CUHTE3a

1.2. BeiienieHue BeecTB U3 TOMOI'€HHBIX U T€TEPOT€HHBIX CMECEi

1.3. JlekanTamus

1.4. JInopunuzarus.

Pa3znen 2. Peakunu cHHTe3a HEOPraHUYeCKUX BellleCTB

2.1. OcHOBHBIE TUIIBI pEaKLUH HEOPTAHUYECKOTO CUHTE3a

2.2. I'maponus 1 ero 3Ha4YC€HHE B CUHTE3€ HEOPTraHUYECKUX COEAMHEHUM

2.3. OKHCIUTENHbHO-BOCCTAHOBUTENIbHBIC PEAKLIUA B HEOPTAHUYECKOM CHUHTE3€

2.4. Peaknuu B TBEpAOH (aze

2.5. Peakuu ¢ yyactueM ra3os

Paszgen 3. O0mue NnpuHUMIIBI CHHTE32 HEOPTAaHUYECKUX COeTUHEHU I

3.1. CuHTE3 KUCIOT, OCHOBAaHHUM U COJICH

3.2. IlomydeHue rajioreHu10B, Cyab}aToB, CyIbPUTOB, CYIb(OUIOB

3.3. [ony4yeHue HUTPATOB, KAPOOHATOB, OCHOBHBIX, IBOMHBIX M KOMITJIEKCHBIX COJEH

3.4. [lonydeHue KUCIOT, MIEI0YeH 1 HEPACTBOPUMBIX OCHOBAHMIA

Pa3nen 4. [lonnyyeHne MeTa/UI0B M HEMETAJLIIOB B HEOPTaHMYECKOM CHHTeE3e

4.1. BoccTaHOBJIEHUE OKCUIIOB

4.2. BoccTaHOBJICHUE METAJIJIOB

4.3. DAeKTpoau3 pacIiiaBOB U PaCTBOPOB COJIEH

4.4. [lony4yeHue BbICOKOUYHUCTHIX METAILJIOB

4.5. [Tomydyenue xyopa, 6poma, ioaa, KUCIOPO1a, a30Ta, BOJOPOIa

4. O0beM y4eOHOI TUCHMIIIIMHBI

O0BbeM U CIUIIINHEI
Buj yueOHoii padoThl Axax, | Acip.
3E
4. 4.

O01mas Tpya10eMKOCTh AU CHUNJIHHBI 6 216 162
KonTakTHasi padoTa — ayIMTOPHbIE 3aHATHS: 3.6 128 96
Jlexuun 1.8 64 48
[Tpaktuueckue 3ansatus (I113) 1.8 64 48
JlaGopaTtopusie padots (JIP) - - -
CamocrosiTesbHasi padora 1.4 52 39
KonTakTHas camocTosiTenbHas padoTa 14 - -
CaMocCTOATEIbHOE N3YUYEHHE PA3EJIOB JUCLIUIIINHBI ] 52 39
Bua koHTpoJs:
IK3aMeH 1 36 27
KonTakTHas paboTa — MpOMeKYyTOYHAs aTTECTaIHS 1 0.4 0.3
IToaroroBka K S5K3aMeHY. 35.6 26.7
BuJ HTOroBOr0 KOHTPOJIA: IK3aMeH
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AHHOTanuA padoyeil MPOrpaMmbl IUCHUNIHMHBI
«CynpamMouiekyJsipHasi XUMHUSD)

1. Henap AucuMmiInHbl — yriayOJeHHOE U3yYeHHE CTyIeHTaMH (yHIaMEHTaJIbHBIX OCHOB,
KOHLICTIIINI U MEXaHU3MOB PEAKLIUNA COBPEMEHHOH CYIIPAMOJIEKYJIIPHON XUMUMU.

2. B pe3yabTaTe H3yuyeHUs JUCUMILIMHBI 00Y4YaIOIIUiics M0 MporpaMmme 0aKkajaBpuara
JOJIKeH:

Obaaoams clenyomuMy KOMIETCHIIMSIMA UHIUKATOPAMHU X JOCTUKECHUIA:

I1IK-6.1, I1K-6.2, I1K-6.3.

3name:
- (¢yHIaMEHTAJIbHBIC TEOPETHYCCKUE IPEACTABICHUS CYNPaMOJEKYISIPHOH XUMHHA —
KOHIIEIUN CTPOCHUS CYIPAMOJICKYJISIPHBIX COSTUHEHUI 1 MEXaHU3MBI UX 00pa30BaHUs.

Ymemn:
- hopMHUPOBATH CTPATETUIO CUHTE3A CJIOKHBIX CYITPAMOJICKYJISIPHBIX COSAMHEHUH, BEIOUPATh
ONTUMAJIbHBIC MYTH UX CUHTE3a

Bnaoemy.:
- TEOPETHYCCKUMH KOHLEHIMSIMH JUIS MPEACKa3aHUs W OOBICHEHHS pE3yJbTaToB
CYIPaMOJICKYJIIPHBIX PEeaKIIUi

3. KpaTrkoe comepxkanue Q1 CUUIIITHHbBI
Paszgea 1. IIpupona cynpaMosieKyJasipHbIX B3aUMOAeHCTBUI.
1.1 BBenenue B cynpaMoseKyIsspHYIO XUMHUIO.
Cucrempl kiaccu(uUKalMM CYNpPaMOJIEKYISIPHBIX CTPYKTYp, (YHKIMOHaNbHas Kiaccuduxarms,
CTPYKTYpHas K1acCU(PUKAIIHSL.
1.2. MmHoroo0pa3ue © KOMIUIEKCHBIM XapaKTep CYNPaMOJICKYJISIPHBIX B3aUMOJCHCTBUH.
Peructpanus Bonopoausix ceszeit B UK- u IMP-cniekrpax.
1.3. [Ipupona m-m-CTIKUHTA.
1.4. NoH-1OHHBIE B3aUMOICUCTBHUSI.
1.5 CBs3bIBaHNE KATHOHOB
1.6 CBsi3bIBaHME aHUOHOB
1.7. CBsI3pIBaHUE HEUTPATTBHBIX MOJIEKYJ
1.8 TemmaTHbI 1 camocOopka 1
OrpaHudeHus TPaJIuMOHOTO OPraHUYECKOTO CHHTE3A.
1.9. Temmnatsl u camocbopka 2
[Tpumepsr camocOOpKH.
Pa3nea 2. MosekyasipHble ycTpoiicTBa
2.1.0npenenennie u Gunocodus MOJIEKYISIPHBIX YCTPOMCTB.
2.2. CynpamonexynsipHas (OTOXUMUS
2.3. ®OTOXUMHUYECKHE U IICKTPOXUMHUUECKHE YCTPOMCTBAHA OCHOBE OUTTUPpHUIMIA U (PeHAHTPOIMHA
bunupuann, GeHaHTPOIMH U X aHAJIOTH.
2.4. MonekyJspHbI€ 3JIEKTPOHHBIE YCTpoicTBa 1
YcrpoiicTBa uist Tpeodpa3oBaHus CBETA.
2.5. MonekysipHbI€ 3JIEKTPOHHBIE YCTporcTBa 2. MoJieKyJisipHbIe MPOBO/IA.
2.6. MonekynspHble NEPEKII0YaTeNN U BBIIPIMUTENN
2.7. MonekyJisipHble MalllMHbI HA OCHOBE KATEHAHOB U POTAKCAHOB
2.8. ®OoTOXMMHUYECKHE YCTPOICTBA HA OCHOBE JEHIPUMEPOB
2.9. IlepciekTUBBI pa3BUTHS CYNIPAMOJICKYIISIPHON XUMHUU.
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4. O0beM y4eOHO JUCHMIIIIMHBI

O0BbeM THCHHUIIIHHBI
Buna yueOHoii padoThI Axan. | Actp.
3E
q, q,
O0mast Tpy10eMKOCTb JUCHHUIIIIHMHBI 4 144 108
KonTakTHas padoTa — ayIMTOPHBbIE 3aAHATHS: 1,8 64 48,6
Jlexium 1,4 32 243
[Tpaktuueckue 3ansatus (I113) 1,4 32 243
JlaGopatopusbie padotsl (JIP) - - -
CamocTosiTesibHasi padboTa 1,2 44 3
KoHnrakTHas camocrositensHas pabora I - -
CaMOCTOSITETbHOE U3YYEHUE PA3/ICIIOB TUCIUTIIINHBI ’ 44 32
Bua kouTpoJs:
IK3aMeH 1 36 27
KoHTakTHas paboTa — MPOMEKYTOUHAS AaTTECTAIIH 1 0,4 0,3
IToaroroBka K 3K3ameHy. 35,6 26,7
Buja uToroBoro KOHTpoJIsi: K3aMeH

AHHOTanusA padoyeil NPOrpaMMbpl JUCHHUIJIMHBI
«CoBpeMeHHbIe KOMIIO3UIIMOHHbIE MATEPHUAJIbI»

1. Heab AMCUMILUIMHBI — TIOBBIIICHHE OOIMICHAYYHON U METOI0JIOTHYECKON KOMIETSHITNH B
00JacTH TEXHOJOTUH KOMIIO3UIIMOHHBIX W HETKAaHbIX MaTepHalioB IOJy4aeMbIX Ha OCHOBE
MOJIMMEPOB. YKa3aHHbIE KOMIETCHIIMH HEOOXOMUMBI JUIsl pElIeHUs MpodecCHOHANBHBIX 3a/a4 B
00JacTh XUMHUH U TEXHOJIOTHH MTOJIMMEPOB.

2. B pe3yabTare n3y4eHus AUCHHMILVINHBI 00y4YaoImiics o0 nmporpaMMe 0aKajaBpuara
HOJIKEH:

Obnadame ClenyOIMUMA KOMIETSHIIMSIMEA U WHIAUKATOPAMH UX JOCTHKCHUN:

VYK-1.1, VK-1.2, YK-1.5, VK-2.1, YK-2.2, VK-2.3, YK-2.4, VK-2.5, IIK-7.1, IIK-7.2, ITK-
7.3.

3nameo:

— OCHOBHBIC 00JIaCTH MPUMEHEHHS HETKAHBIX MaTEPUaIOB Pa3INYHbIX TUIIOB;

— BUABl TOJIMMEPHBIX KOMIO3UIMOHHBIX MaTepuanoB (I[IKM), cnocoObl HamosHeHus,
MIPUHIUIIBI CO3aHUS U pacyeTa OCHOBHBIX CBOMCTB;

— CYILECTBYIOIIIHE (GU3MKO-XMMHUYECKUEe U CIHEKTPaJbHbIE METOJbl HCCIIEeI0BaHUS
CTPYKTYPHI U CBOMCTB MOJTMMEPHBIX KOMIO3UIMOHHBIX MaTepuanoB (IIKM) u ux cneuuduky;

— TEXHOJIOTUM U OOOpyIOBaHWE, HCIOJIb3YyIOlIeecs MpPH MPOU3BOACTBE IMOJIUMEPHBIX
HeTKaHbIX MaTepuanos ([THM);

— (UBUYECKHE U TPUHITUIIBL, JISKAIIUE B OCHOBE Kak10T0 MeToaa nonydenus HM u [TKM;

— OCHOBHBIC THIIBl HCIOJIB3YEMOTO TEXHOJIIOTHUYECKOTO OOOPYIOBaHHUS W TPUHIIUI HX
paboThI

Ymemy:

— pa3pabarpiBaTh BO3MOXKHOCTh KOMIUIEKCHOTO IMOX0/a it aHaim3a cBoicTB [IKM nByms
u 6oJiee pa3IMYHBIMA METO/IAMU;

— MPaBUIILHO BBIOPATh MAapKy UCXOAHOTO MOJIMMEPA U BCIIOMOTATENbHBIX KOMIIOHEHTOB JIJIS
MIPOU3BOJICTBA TPEOYEMOTO HETKAHOTO MaTepHara;

— KOHTPOJMPOBATh OCHOBHBIE MapaMETPhl TEXHOJIOTHYECKOT0 pexkruMa npousBoacTsa [THM;

— OIpeNeNsATh BO3MOXKHYIO MPUYNHY TEXHOJIOTHUECKOTO Opaka U YMETh €€ YCTPaHUTh;

— BBIOpaTh CBs3YIOIIME U TUMN HamojgHuTes mis co3manus [IKM u [THM c tpeGyembiMu
MOTPEOUTENLCKUMHU CBOMCTBAMH,

— BBIOMpPATh IMOCJIEOBATEILHOCTh METO/OB IS WCYEPIBIBAIONIETO aHATN3a XUMHYECKHX,
(U3UKO-XMMHYECKHUX M MeXaHU4ecKux cBoiicts [IKM

Braoems:
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— METOJIaMH PacyeTa OCHOBHBIX CBOMCTB KOMIIO3UI[MOHHBIX MATEPUATIOB B 3aBUCUMOCTH OT
CBOMCTB HAIlOJTHUTEIS U CBSI3YIOIIUX;

— MPOTHOCTHUYECKUMH M aHAJTUTUYECKHMMH METOJAaMH OIpe/eseHUs] OCHOBHBIX (PU3UUECKO-
MEXaHUYECKUX CBOMCTB KOMIIO3UIIMOHHBIX U HETKAHBIX MaTePUAIIOB;

— CMOCOOHOCTHIO OLIEHUBATh JOCTOBEPHOCTh U TOYHOCTh aHAJIN3a U €r0 Pe3yJIbTaToB;

— HaBbIKaMH pabOThI Ha PYyTHUHHBIX MPUOOpaxX OOIIEro MOIb30BAHHUS

3. Kpartkoe cogep:xaHue JTUCUMIIIMHBI

Pa3nes 1. TexHoJ10rusi MOJIMMEPHbIX KOMIIO3UIMOHHBIX MaTepuajioB (IIKM)

1.1. BBenenne. OcHoBHBIC TTOHATUA U TepMuHBL.. Knaccudukanus [IKM ux HazHaueHue u
TpeOoBaHus NpeabsBisieMble K HUM. DakTopsl, Biustonire Ha cBoiictBa [TKM.

1.2. ®usuko-xumudeckue npuHnunbl cozmanus [IK. Bmusaue ¢a3oBoit cTpykTypsl Ha
cBoiictBa [IKM.

1.3. HanosnuuTenu ucnonbzyemsie npu cozaanuu [TKM.

1.4. T'azonanonnennbie [IKM, ux cmocoObl MOJy4eHHUs, THIBI U OCHOBHBIC CBOWMCTBA.
I"azo00pazoBarenu- mopodopsl.

Pa3nen 2. Herkanbie matepuannsl (HM)

2.1. BBenenne. OCHOBHBIC CBOWCTBa W 00JIACTH TPUMEHEHHUS TOJTMMEPHBIX HETKAHBIX
MarepuanoB. CBOMCTBAa OCHOBHBIX KPYMHOTOHHAKHBIX MOJIMMEPOB UCIOJIb3YEMBIX JIJIsl TIOJTyYEeHUS
HM. Cragun nonydyeHus noauMmepabsix HM.

2.2. ®unbepHble crnocoObl monmydeHuss HM TexHonorum u obGopymoBanue. DumbepHo-
pasznyBHbIe ciocoObl. KommosutHbeie MHOTOCTOMHBIE MaTepuaibl CMC u CMMC.

2.3. T'uppoctpyiiusiii cioco0 noiaydenus HM, TeXHOIOTUS U HCIIONIb3yeMoe 000pyA0BaHHE.
DnekTponpsacHue — crnocod moaydeHrus HM ¢ BoJlokHaMu HeCyImMMH cTaTudeckuil 3apsia. Cyxue
U TUTYCYXH€ CTIOCOOBI MPSACHHS HAIOJIHEHHBIX BOJIOKOH IS a/ICOPOIIMOHHOAKTUBHBIX HM.

2.4. OcHoBHbIe obOmactu mpumeHenuss HM. HeTkanple maTepuanbl B CpeACTBAX TMTHUEHBI.
buopasnaraempie HETKaHBIE MAaTEPUATIBI — CIIOCOOBI MOTYICHUS.

Paszgen 3. KoncrpykuuoHnble raszonanojHeHHble I[IKM jaas  aspoxkocMuyveckoii
NPOMBIILIEHHOCTH

3.1. ABuanmonnsle neHsl Poxacern, crmocoObl CHHTE3a U OCHOBHBIE CBOMCTBA.

3.2. IlonukapuIMMHUAHbIE TIEHBI — OJIOYHBIM M PacTBOPHBIA CIIOCOOBI CHHTE3a MCXOHOTO
conoJuMepa.

3.3. IlonuakpuaMMuIHbIE IEHBI, CHHXPOHU3AIMS TPOLIECCOB BCIICHUBAHUS U UMHIU3AIUH.

4. O0beM y4eOHOI JUCHUNIMHBI

Bun yuebHOM paboTh 3E AI;a/:[. A(;Tp'

OO6m1ast TpyI0EMKOCTh TUCIUILIAHBI 3 108 81
KonrakTHas padora — ayiuTopHbIE 1.8 64 48.6
3aHATHSA:
Jlexnuu 0.9 32 24.3
[Ipaktrueckue 3ausrus (I113) 0.9 32 24.3
Jlabopartopusie pabots (JIP) - - -
CamocrosiTesbHasi padora 1.2 44 33
KoHnrtakTHas camoctosTenbHas pabora 0,4 0.4
CaMocTosTENbHOE N3YUEHUE PA3/IEIIOB 1.2 436 32.6
JUCIUILTAHBI

3auém c
Bua uTOoroBoro KOHTpoJIA: .

oUyeHKoll
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AHHOTanuA padoyeil MPOrpaMmbl IUCHUNIHMHBI
«XHMHSA TBEPAOIrO TeJIay»

1. lesas AUCHUILUIMHBI — OBJIaJIcHUE OaKkalaBpaMu CUCTEMAaTUYCCKIUMU 3HAHUSIMU 110 XUMUU
TBEPAOTrO Tela, WU3YYEHHE CTPOCHHUS, (PU3MKO-XMMHYECKHX CBOICTB M OCHOBHBIX IPHUHLIHUIIOB
MOJIYYCHUSA TBCPABIX TCII.

2. B pe3yabTaTe U3yuyeHUs JTUCUMILIMHBI 00Y4YaIOUIUIics M0 MporpaMmme 0aKkajaBpuara
HOJIKEH:

Obnadamse cnenyomuMyd KOMIETSHIUSMHI U HHIUKATOPAMU UX JOCTUKEHUS:

[IK-7.1, TIK-7.2, TIK-7.3.

3uame:
— TPUYHHBI 00pa30BaHUs AEPEKTOB KPUCTALIMICCKON CTPYKTYPHI U UX KiIacCU(pUKAITUIO;
— XapakxTep BIHSHHUS PAaBHOBECHBIX U HEPABHOBECHBIX AC(PEKTOB HA CTPYKTYPHO-UYyBCTBUTEIHHBIC
CBOMCTBA TBEP/IbIX TEII;
— OCHOBHBIC MPEACTABICHUS O 30HHON TEOPUHU M CTATHCTUKE PAaBHOBECHBIX HOCUTENEH 3apsa B
TBEPJIOM TEJIe.
— OCHOBHBIC TPEACTaBICHUS 00 HM3AETUSX BAaKYyMHOH W TBEPAOTEILHON JJIEKTPOHUKH U POJH
ne(eKTHOM CTPYKTYpPhl MaTEPHAJIOB B ATUX IpHOOpax;
— OKCHEpUMEHTAIbHBIE METOMbI YIPaBICHHUS KOHICHTpAIMel W MPUPOAOH pPaBHOBECHBIX
neeKTOB B TBEPJIOM TEIIE;

Ymemn:
— PacCUUTHIBATH TEPMOJIMHAMUYCCKHEC XapPAKTEPUCTUKU Je(HEKTHBIX OMHAPHBIX HEOPTAHUIECCKUX

KPUCTAILIOB;

— CaMOCTOATEIBHO ONPEIENATh KPUCTAUTMYECKYIO CTPYKTYPY Pa3INUHBIX 00bEKTOB;

— 00cyXaaTh pe3yibTaThl IPOBEIEHHOTO UCCIIEI0OBAaHNS, OPHEHTUPOBATHCS B COBPEMEHHOM
JIUTEpaType 1Mo Kpucraiorpaduu 1 XMMUAU TBEPAOTO Tejla B PA3IMYHbBIX 00JIACTSIX HAYKU U
IIPOU3BOJICTBA, BECTU JUCKYCCHUIO 110 BOIIPOCAM 3aKOHOMEPHOCTEH U UCIIOIb30BAHUS COBPEMEHHBIX
(U3NKO-XMMHUYECKUX METO/IOB aHAIM3a TBEP10(a3HBIX BEIIECTB;

Braoemy:
— TeOopHeH U HaBBIKAMH MPAKTUYCCKON pabOTHI;

— TOHMMAaHHUEM OINPEAETSIONIEH POJIM PaBHOBECHBIX 1€()EKTOB KPUCTAIUINYECKON CTPYKTYpHI IPU
IIOJIyYEHU U MaTEPUAJIOB C 3apaHee 3alaHHBIMUA CTPYKTYPHO-4YBCTBUTEIILHBIMYA CBOMCTBAMU;

3. Kpartkoe cogep:xaHue JTUCUMIIMHBI

Paznen 1 PaBHoBecHbIe 1epeKThHI B 00beMe TBEPAOro TeJia

1.1. Tumsl pa3ymopsiioueHuss B KPUCTAIIAX YHUCTHIX OMHAPHBIX coeAMHEHUW. OCHOBHBIC THIIBI

cobcTtBeHHOro atromHoro pasynopsmodeHus (mo IlorTtku, mo @DpeHkeno, aHTUCTPYKTYpPHOE).

DHeprusi aTOMHOTO Pa3ylopsiAOYeHUs U METOJbl ee ompejaesieHus. KBazuxuMuyeckuii MeETOm;

KBa3UXMMHUYECKHUE PEAKINH C yYaCcTUEM J1e(DEKTOB.

1.2. DnexkTpoHHOE pa3ymopsAodYeHHe B KPUCTAIaX; CBOOOJHBIE JJICKTPOHBI U  JIBIPKH.

HetitpanpHbie W 3apspKeHHBIC aTOMHBIE NEe(DEKThl. DJIEMEHThl 30HHOW TEOPHUH TBEPIOTO Tea.

CpaBHEHHE CTPYKTYPHO-UYBCTBUTEIBHBIX CBOMCTB METAJUIOB, MOIYIPOBOJAHUKOB U AUAJIEKTPUKOB

C TOYKHU 3PEHUS 30HHON TEOPHH.

1.3. IlpumecHsie atomuble nedekTsl. JlerupoBanue kpucramioB. CoBpeMeHHbIE (PHU3HUECKUE U

XUMHYECKHE METOJbl JIETUPOBAHMS; ONpeiesieHne KOHIEHTPALUOHHBIX Npoduiei JerupoBaHusl.

1.4. JloHOpHO-AaKIENTOPHBIE CBOMCTBA COOCTBEHHBIX M TIPUMECHBIX AaTOMHBIX JE(EKTOB.

Acconuanys aTOMHBIX Je(EKTOB €€ BIUSHUE Ha CTPYKTYPHO- YYBCTBUTEIbHBIE CBOMCTBA TBEPABIX

TeNl.

1.5. CraTuctuka 3J€KTPOHOB U ABIPOK B TBepAOM Tesie DyHkusa pactpeneneaus @epmu-upaka.

Boipok/ieHHbIE M HEBBIPOXKJACHHBIC MOJIYNPOBOJHUKU. XUMHUYECKUA MOTEHIHMAT 3JIEKTPOHA.
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VYposernbr ®Depmu. IlonynmpoBogHukn n- u p- Tuna. CKOMIEHCUPOBAHHBIE IMOJYIPOBOJIHUKH.
I'panuLbl IPUMEHEHUs 30HHON TEOPUH TBEPAOTO TEIA.

Pazgen 2 PaBHoBecue KpucTa/iia OMHAPHOIO COeAUHEHHUS ¢ ra3oBoil (pa3oil oaHOrO M3
KOMIIOHEHTOB.

2.1. IlonHOE paBHOBECHE COOCTBEHHBIX NE(PEKTOB B KPUCTAIUIAX YUCTHIX OMHAPHBIX COCIUHEHUH.
Meroa Bpoyspa. YacTuuHoe paBHOBECHE M OTKJIOHEHHME OT CTEXMOMETPHUU. 3aKajika. Y IpaBiIeHUE
COCTaBOM M CBOWCTBAaMHU KPHUCTAUIOB OWHAPHBIX COCAMHEHHH HAa TMpPUMEpPE CHUCTEM "OKCHI -
kuciopoxa”, "cynepun cepa". OQHOCTOPOHHUE U ABYXCTOPOHHHUE (pa3bl. DAKTOPHI, ONpENeIIIONne
HIMPUHY OOJACTH TOMOT€HHOCTH. TepMOIMHAMHUYECKUN pP-n-mepexoi. DJIEKTPOHHbIE W HOHHBIE
MOJIYITPOBOTHUKH.

2.2. O030p CTPYKTYPHO-YyBCTBHUTEIBHBIX CBOWCTB KPHUCTAUIOB OKCHUIOB M XaJIbKOTEHHU]IOB
TIepEeXOIHBIX METAJIOB, MONYMPOBOIHUKOBEIX coenuHennii ANB 8N

2.3. Onpenenenue NPUPOIbl TOMUHUPYIOIINX 1e()EKTOB.

Pa3nes 3. PaBHoBecne negeKTOB B KPHCTALIAX COeHHEHMI

3.1. PaBHOBecme maedeKTOB B KpHUCTAUIaX COCAMHEHHWH, COJAEpXKAIIMX TMPUMECHBIC aTOMBI
I'etepoBanieHTHBII n30MOpPU3M. MexaHU3MBbl BHEPEHUS MIPUMECEil: MEXaHU3M KOHTPOJIHUPYEMBIX
aTOMHBIX J1€(DEKTOB M MEXaHHU3M KOHTPOJIMPYEMBIX AJIEKTPOHHBIX AE€(PEKTOB. (KOHTPOIUPYyEeMOH
BAJICHTHOCTH). JIOHOpHO-aKLeNTOpHbIE CBOWCTBA MpuMeceil. BimsHue cocraBa ra3oBoil (assl Ha
pacTBOPUMOCTh M MEXaHHM3M BHEApPEHUsS Npumeced. B3auMHoe BiIMsAHME NBYX MpHUMECEHd Ha
pacTtBOpuUMOCTb. [IpUHIIMT KOMIIEHCAIIUHY 3aps/ia.

3.2. YnopaBieHHE CTPYKTYPHO-UYBCTBUTEJIBHBIMU CBOMCTBAMHU KPHUCTAIOB KOHTPOJIHUPYEMBIM
BBE/ICHHEM MPUMECE: JIIOMUHECLICHIINS, JIEKTPOIPOBOJHOCTh, MATHUTHBIE CBOIMCTBA U JP.

Paszgen 4. OcHOBHbIe MeTOAbI WCCIAEAOBAHUS CTPYKTYPHO-4YYBCTBHUTEJIbHBIX CBOHCTB
KPHUCTALIIOB

4.1. Onruueckue METOABl HCCICAOBAHHUS pPEaTbHOM Ne()EKTHOM CTPYKTYphl TBEPJbIX TeIl.
XapakTepUCTUKH HEPABHOBECHOTO COCTOSIHUSI 3JEKTPOHOB H JBIPOK B MOJYIPOBOJHHUKAX.
'enepanus, pexkoMOMHAIUsT U CpeJHee BpeMsl JKU3HM  HEPABHOBECHBIX  HOCHTENEH.
PexoMOuHanmonHas nmroMuHeceHnus. Poro- U KaroAgodroMUHECHeHIHs. JIIoMUHeCIIeHITS Kak
METOJl HCCJEIOBAaHUS TONKOM Je(pEeKTHOM CTPYKTYphl TBepAbIX Ted. ONTHYecKHe CIEKTPHI
MIOTJIOMIEHUS ¥ OTpaKeHUsI KpucTaiuioB. CrekTpockonust AU Gy3HOTO OTPAKEHUS, €€ MPUITOKEHHS
JUIS OIIPEICJICHUS 30HHOM CTPYKTYphI TBEpJIOTO Teja, XapaKTepa B3auMoAeUCTBUS 1e(EKTOB.

4.2. UccnenoBaHue 31€KTPONPOBOIHOCTH KPUCTAIIIOB B 3aBUCUMOCTH OT TEMIIEpATyphl, COCTaBa U
JaBJICHUS Ta30BOM (a3bl- OJUH M3 OCHOBHBIX METOJOB H3YYECHMsSI PABHOBECHN AaTOMHBIX H
ANEKTPOHHBIX J1e(DEKTOB B TBEPJIOM TEIIE.

4.3. TlpuMeHeHHe METONOB peHTreHorpaduu, AICKTPOHHOUW CIIEKTPOCKONMHMH M MUKPOCKOIIWH,
MUKHOMETPUYECKOTO aHaN3a JJis onpesieNieHus AeeKTHOM CTPYKTYphI TBEpAOTO Tea.

4. O0beM y4eOHOI JUCHUNJINHBI

O0BbeM U CIUIIINHEI
Buj yueOHoi padoThl Axar, | Acip.
3E
4. 4.

O01mas Tpya10eMKOCTh AU CHUNJIHHBI 6 216 162
KonTakTHasi paboTa — ayIMTOPHbIE 3AHATHS: 3,6 128 97,2
Jlexiun 1,8 64 48.6
[Tpaktrueckue 3ausatus (I113) 1,8 64 48,6
JlaGopatopusbie padotsl (JIP) - - -
CamocrosiTesbHasi padora 14 52 37,8
KonTakTHas camocTosiTesnbHas padboTa

1,4
CaMocCTOATEIbHOE N3YUYEHHE PA3EJIOB JUCLIUIIINHBI 52 37,8
Bua koHTpoJs:
JK3aMeH 1 36 27
KoHTtakTHas paboTa — MPOMEKYTOUHAS aTTECTAIIH 0,4 0,3
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[ToaroroBka K 3K3aMeHYy. 1 356 26.7

Bujg uTorosoro KOHTPOJIA: IK3aMCH

AHHOTanuA padoyeil MpOrpaMmbl AU CHUNIHMHBI
«I'eTeponUKINYECKHE CTPYKTYPbI B MATePUAJIOBeIeHUI)

1. Heap aMCcUMIJMHBI — CO3[JaHUE OCHOBBI JJISi MOHMUMAaHMSI CTPOCHMSI M MpeBpallleHuin
XUMHUH TETEPOIMKINYECKAX COSAMHEHHH C Y4eTOM TOrO, 4YTO THIIBI peakuuid u (akKkTopHI,
BIIUSIIOLIUE HAa X MPOTEKaHUE, BHITEKAIOT U3 CAMOIN OpraHM4ecKOW XUMUU, U TTO3TOMY €IUHBI JIs
OpraHUYeCKON XMMHUHU U XUMHUH T€TEPOLUKINYECKUX COSTUHEHUH.

2. B pe3yabTaTe U3yuyeHHus JUCUMILJIMHBI 00Y4YaIOUIUiics 10 MporpaMmme 0aKkajaBpuara
HOJIKEH:

Obaadamye cnenyomuMyA KOMIETESHIUSAMHI U HHIUKATOPAMU UX JOCTUKEHUS:

[IK-6.1, TIK-6.2, I1IK-6.3, YK-1.1, YK-1.2, YK-2.1, YK-2.2, VK-2.5.

3nams:

— THUIIBI pEaKIMOHHON CITIOCOOHOCTH reTEePOIUKIIA UCXO/I U3 €r0 CTPYKTYPHOU POpMYyIIbI;

— OCHOBHBIEC TEPMHUHBI U MOHATHUS XUMHH T'€TEPOLIMKINYECKUX COCTMHEHUI; COBPEMEHHbIE
TEHJICHLIUY XUMUHU TE€TEPOILUKIIOB, UX IPUMEHEHHE;

— HOMEHKJIATypy XUMHH IeTePOLIMKINYECKUX COCTUHEHUM

Ymemo:

— IUJIAaHUPOBATh CUHTE3 IIEJIEBOM CTPYKTYPHI IIyTEM BBEACHUS U MOAMU(PUKAIUU (PYHKUIUN B
pa3iiMyHble TIOJIOXKEHUSI TeTepolrKiIa (Ha OCHOBE M3YYEHHBIX IATTEPHOB PEAKIIMOHHOU
CIOCOOHOCTH);

— IUJIAaHUPOBATh CHHTE3 LIEIEBOM CTPYKTYphl HAa OCHOBE 0a30BBIX MPUHIMIIOB CO3JaHUS
reTepOLMKIMYECKOTO S/ipa MyTeM HUKIU3AUN UIU PeLUKIN3alui

Braodemu:

— COBPEMEHHBIMM  CHHTETHUYECKUMHU  METOJaMH  NPUMEHHUTEIBHO K  XUMHUH
reTepOLMKINYECKUX COSAMHEHNH

3. KpaTrkoe comepxkanue Q1 CUUIITIHHbBI

Pazgea 1. O0mue npeacraBieHust

1.1. O6mue npeAcTaBiICHUs O CTPYKTYpe, PU3UKO-XMMUYECKHX CBOMCTBAX U YCTOMYMBOCTH
reTepOLUKINYECKUX COeAMHEHUN. bruonornyecku 3HaunMble TeTEePOIUKIIBL.

1.2. B3aumornpeBpalieHus, cernupuka XuMUIECKIX CBOMCTB, 0a30BbIe TOIXObI M METO/IbI
CHUHTE3a HACBIIICHHBIX, YAaCTHYHO M TIOJHOCTHIO CONPSDKEHHBIX T'€TEPOLMKIOB. PackpeiTue u
3aMbIKaHME IIUKIJIOB, peakiuu peuukianzanuu (ANRORC)

Pasznen 2. MakpoumMKJibl

2.1. IIaTHuneHHbIe TETEPOMOHOIMKIIBI: OJIMH WJIM JIBa r€TepoaToMa

2.2. IlaTnuneHHbIe TETEPOMOHOITUKIIBI: TPU U 00JIee TETEpOaTOMOB

2.3. beH30aHHEIUPOBAHHBIE MATUUICHHbBIE T€TEPOIUKIIBI

2.4. lllecTruneHHbIE TETEPOMOHOIMKIIBL: OJJMH WJIM JIBa reTepoaTomMa

2.5. lllecTuusnieHHBIE TETEPOMOHOIUKIIBI: TPH U OOJIEe TETEPOATOMOB

2.6. benzoaHHeIMPOBAHHBIEC IECTUYIICHHBIC FETEPOIIUKITBI

2.7. YUeTbIp€x- U TPEXWIECHHBIE FE€TEPOLIUKIIBI

2.8. CeMHuusIEHHBIE TETEPOIMKIIBI U IIUKJIBI OOJIBIIIETO pa3Mepa

2.9. D1eMeHTOOPraHN4YeCKUe, METAJUIALUKIIBI U TPEXMEPHBIE CUCTEMBI

2.10. [TomureTepouKIIbI

Pa3nen 3. PerpocunTeTH4ecknii aHaIm3

3.1. PerpocuHTETHYECKUI aHAIA3 JTMHEWHO CBSI3aHHBIX I€TEPOIUKIOB

3.2. PerpocuHTeTHYECKHIA aHATH3 TIOTUTETEPOILIUKIIOB U THOPUIHBIX CUCTEM

4. O0beM y4eOHOI JUCHMIIIIMHBI

Buj yuyeOHoii pa6oThI O0BLeM THCHUILIHHBI
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3E Akan. | Actp.
4. 4.

O0mas TpyA0eMKOCTb 1M CHMILJIMHbBI 3 108 81
KonTrakTHasi pa6oTa — ayJUTOPHbIE 3aHATHSI: 1,8 64 48,6
Jlexiun 0,9 32 24,3
[Tpaktrueckue 3ausatus (113) 0,9 32 243
CamocrosiTesbHasi padoTa 1,2 44 33
KonTakTHas camoctosiTennbHas paboTa 0,4 0,3

1,2
CaMOCTOSITETbHOE U3YYEHUE PA3/ICIIOB TUCIUTIIINHBI 43,6 32,7
Buja HTOroBOro KOHTpPOJIS: 3a4€T ¢ OLCHKOH

AHHOTanuA padoyeil NPOrpaMMbpl JUCHHUILIMHBI
«buHoOXMMHSA ¥ IKOJIOTHS YeT0BEKA)

1. Heab aucHUMIMHBI — 0000IIEHUE, 3aKPEIJICHHE W COBEPIICHCTBOBAHHE 3HAHU,
YMEHUW W BJIAJICHUN, 00ECTICUMBAIONIUX CIOCOOHOCTh M TOTOBHOCThH OakajaBpa B IOJIHOH Mepe
OCYIIECTBISATh HAYYHO-UCCIIEI0BATENBCKYIO0 paboTy B 00JaCTH OMOXUMUH.

2. B pe3yabTaTe U3yuyeHUs JUCUMILJIMHBI 00Y4YaIOUIUIics M0 MporpaMmme 0aKkajaBpuara
JOJIZKeH::

Obaadoamye cnenyomuMyd KOMIETSHIUSMHI U HHIUKATOPAMU UX JOCTUKEHUS:

[1K-6.1, I1K-6.2, I1K-6.3, YK-1.1, YK-1.2.

3namo:

— 0 MecTe OMOXMMHUM B CHCTEME HAyK O JKM3HU M B3aMMOOTHOIICHHUS OWOXHUMUH,
OpraHUYECKON U OMOOPTaHUYECKONW XUMUU;

— CTpoeHHE U (YHKITUU KIETKH U KIIETOYHBIX OPTaHeIT;

— CTpoeHue 1 Ouosiornueckre GyHKIIUHA BOXKHEHIIUX OMOIMIOIMMEPOB U OHOPETYIATOPOB

— mpoueccshl (epMEHTAaTHMBHOTO KaTaiu3a, OOMEHa YIJIEBOJAOB, OCIKOB W JIUIHJIOB,
MEMOpPaHHOTO TPAHCIIOPTa, IPEBPALECHUS YHEPTUU

Ymemo:

— NPUMEHATh OMOXUMUYECKUE 3HAHUS B PEIIEHUU XUMHUKO-TEXHOJIOTUYECKUX, NHKEHEPHO-
9KOJIOTHYECKUX M COIMABLHBIX TTPOOIIeM

Braoemy:

— COBPEMEHHBIMU METOJaMH HCCIIEIOBAHUS B OMOXIMHUH,

— HaBBIKAMH IJIAHUPOBAHUS SKCIIEPUMEHTAIBHO-UCCIIEI0BATENbCKOM PaboThI

3. Kpartkoe cogep:xaHue JTUCUMIIMHBI

Pa3znen 1. DiaeMeHTHI KIETOUHOM TEOPUH

Pasznen 2. OcHOBHBIE KJIACCHI OMOIOTMYECKH aKTUBHBIX COETUHEHUN
Paznen 3. O0uye aciekTsl OpraHu3aliu MeTadoaIu3Ma

Paznen 4. OOMeH yriieBOIOB U JIMIHIOB.

Pazpen 5. buosnepreruka

Paznen 6. buoperynsatopsl.

4. O0bem y4eOHOM TUCIUIITHHBI

Bun yuebnoit paboTbl 3E AI;aI[' Af{Tp'
OO0mast TpyA0EMKOCTh TUCIUTUTHHBI 3 108 81
KonTakTHasi paboTa — ayIMTOPHbIE 1.8 64 48.6
3aHSITHSA:
Jlexmm 0,9 32 243
[Tpaktrueckue 3anstus (113) 0,9 32 243
JlaGopatopusie padotsl (JIP) - - -
CamocTosiTesibHasi padoTa 1.2 44 33
KonTakTHas camocrositensHas paboTa 1,2 0,4 0,3
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CaMOCTOSTENbLHOE U3YUEHUE PA3IEIIOB
YHCHHC pasll 436 | 327
IUCIAIUINHBI
3auém c
Bua uToroBoro KOHTpoJIs: N
OUCHKOU

AHHOTanua padoyeil NPOrpaMMbpl JUCHHUILJIMHBI
«PeHTreHOCTPYKTYPHBII aHAJIN3 MAaTEPUAJIOB)

1. Heap AUCHUIIMHBI — OCBOEHHUE CTyIEHTAMU (YHIAMEHTAIbHBIX 3HAHHWHA B 00JacTH
PEHTTEHOBCKOI U 3JIEKTPOHHON MupaKkiIuu HAa MOJUKPUCTAIUIMUECKUX MaTepHallax U OCHOBHBIX
MPAKTUYECKUX METOJIOB PEIICHHs HayYHBIX 3a/1a4 B JAHHOM 00JacTu.

2. B pe3yabTaTe U3yuyeHHUs JUCUMILIMHBI 00Y4YaIOUIUiics M0 MporpaMmme 0aKkajaBpuara
HOJIKEH:

Obaadoamse clenyomUMU KOMIETSHIIMSIMA U HHAUKATOPaMH UX JOCTH)KCHUN:

[IK-6.1, TIK-6.2, TTIK-6.3, YK-6.1, YK-8.1, YK-8.2, YK-8.3

3namey:

— ¢u3nyeckue OCHOBbI  NU(PAKIMOHHBIX  METOJOB  MCCIEIOBAaHUS  MaTepHalioB;
MaTeMaTHYeCKHUEe OCHOBBI TEOPUH TUPPAKIINM;

— 0c00eHHOCTH TU(paKIUU Ha MOTUKPUCTANINYECKUX MaTepuaax;

— 0COOCHHOCTH ammaparypsl Ui perucTpanuu AudpaxTorpamm;

— COBPEMEHHbIE METOJbl aHaln3a AU(PPAKUUOHHBIX JAHHBIX, OCHOBBI CTPYKTYpPHOTO
aHaIn3a

Ymemo:

— MPaBWJIBHO  CIUIAHUPOBAaTh  JU(QPAKIHOHHBIA  SKCHEPUMEHT  (TMPOOOIOATOTOBKA,
onTUMabHas KOH(UTypanus mpuoopa, PeKUM ChbEMKH );

— BBIOpaTh ONTUMAJIBHBIA METOJl pEIICHUS HCCIEAOBATEIbCKOW 3aJaud, MPOBECTU
MEepBUYHYIO 00paboTKy AudpakTorpaMM, pemaTh CTaHAAPTHBIC 3a7a4d TOJTHONPOPUIHLHOTO
aHaIn3a

Braoemy:

— COBPEMEHHBIMH METOAAMHU aHaiu3a AU(PAKIMOHHBIX IaHHBIX, BKJIIOYAs METOJIBI
MOTHONIPOUIILHOTO aHaM3a (MeTo PutBenbna);

— IPOrPaMMHBIMHM TaKeTaMH JUIsi 00paboTKH IUPaKTOTpaMM  IMOJIUKPUCTAIITHYECKUX
MaTepHaioB, HAaBBIKAMU OIPEICIICHUS TapaMETPOB JIEMEHTAPHOM YUK,

— YTOYHEHHUSI KPUCTAINIMYECKUX CTPYKTYP U ONpeesIeHUs] TapaMeTPOB MUKPOCTPYKTYPHI

3. KpaTrkoe comepkanue Q1 CUUIIIHHbBI

Pasznea 1. OCHOBBI KPUCTAIJIOXUMMHU

1.1. CummeTpust KpUCTAIIIIOB

1.2. PeHTreHOBCKOE U3JTy4eHUE U €r0 B3aUMOJEHCTBUE C BEILIECTBOM

1.3. OCHOBBI KWNHEMATHUYECKOU TeOpUu AudpaKkuu

1.4. JIudpaxius Ha peaTbHBIX CUCTeMaX. TeopeTudeckas AudpakTorpaMma

1.5. DkcniepuMeHTaNbHas TEXHUKA AU(PPAKIIMOHHOTO SKCIIEPUMEHTA

Pasznen 2. [lepBuunas o0padoTka 1u(ppaKTOrpaMMbl

2.1. I[TpodunbHelii ananu3. KauecTBenHblil peHTrenoga3opbiii ananus. basel nanusix ICDD

2.2. UagunupoBanue audpakrorpamm. OnpeaeeHne mapaMeTpoB JIEMEHTAPHOHN STYCHKH.

2.3. Cummerpus oOpaTHOTO TpOCTpaHCTBA. BzaumocBsa3p audpakTorpamMmsl U
KPUCTAIITUYECKON CTPYKTYPbI COEAMHEHHUS.

2.4. Ilpumenenue UQpakuud K UCCIEIOBAHUIO CTPYKTYPHBIX (ha30BBIX Mepexoa0oB. Meron
TOMOJIOTHH.

2.5. Metoapl pemeHus] KpUCTAIUTMYECKOW CTPYKTYPBI MO MOPOIIKOBBIM AH(PPAKIIMOHHBIM
JTAHHBIM.

2.6. YTOUHEHNE KPUCTAIUIMUECKUX CTPYKTYp. Meron Pureenpaa

2.7. KonnvecTBeHHBIN peHTreH0(a30BbIi aHATN3

Pa3nea 3. TekcTypa NOTMKPUHCTANINYECKHX 00pa3LoB
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3.1. Metoapl aHanu3a TEKCTYPhI

3.2. Iudpaxius peHTTeHOBCKOTO H3TYYCHHSI HA HAHOOOBhEKTaX. BiHsHIEe MUKPOCTPYKTYPBI
oOpasma Ha Bua 1udpakTorpamm.

3.3. DnexkTpoHHas ¥ HEUTPOHHAs TN PAKIIUAL.

3.4. VccnenoBanue TOHKHUX TIJICHOK, pediekTomeTpus

4. O0beM y4eOHOI TUCUMIIIIHMHBI

O0BpeM U CIHUIIINHEI
Buj yueOHoi1 padoThl Axax, | Actp.
3E
4. 4.

O01mas Tpya10eMKOCTh AU CIUNJIHHBI 4 144 108
KonrakTHasi pa6oTa — ayJUTOPHbIE 3aHATHSL: 1,78 64 48
Jlexmuu 0,89 32 24
[Tpaktuueckue 3ansatus (113) 0,89 32 24
CamocrosiTesbHast padoTa 1,22 44 33
KonTakTHas camocTosiTesnbHas padoTa

1,22
CaMOCTOSITETbHOE U3YYEHUE PA3/ICIIOB TUCIUTIIINHBI 44 33
Bua konTpoJs:
JK3aMeH 1 36 27
KonTakTHas paboTa — MpoMeKyTOYHAs aTTECTaIHs 0,4 0,3
[ToaroroBka K 3K3aMeHY. 1 35.6 26,7
Buj MTOroBOro KOHTpOJIsi: IK3aMeH

AHHOTanuA padoyeil NPOrpaMmMbl AUCHUNIMHBI
«OcHOBBI (PU3MKHN KOHIEHCHPOBAHHOIO COCTOSTHUS)

1. Heab AUCHMIUIMHBI TPOJACMOHCTPHUPOBATH MHOT000pa3ue (U3HUYECKUX SBICHUH,
MIPOUCXOSIIINX B KOHJICHCUPOBAHHOM (pa3e BemecTsa.

2. B pe3yabTaTe U3yuyeHUus JUCUMILIMHBI 00Y4YaIOIIUIics M0 MporpaMmme 0aKkajaBpuara
HOJIKEH:

Obaadoamse crenyomUMy KOMIETSHIIMSIMA U HHAUKATOPaMH UX JOCTH)KECHUN:

[IK-6.1, TIK-6.2, TTK-6.3.

3namo:

- COBpEMEHHBIE MPEJCTABICHUS O KPUCTAUIMYECKUX CTPYKTYpPaX;

- 00 9KCTIEpUMEHTAIBHBIX METO/IaX UX OINPEICTICHHUS;

- 0 (hOHOHHOM | JIEKTPOHHOM MOJICUCTEMAaX TBEPAOTO TEa;

- 0 KJaccu(PUKAIIUU TBEPIBIX Tell

Ymems:

- OIIEHUBATh XapaKTEPHBIC MapaMeTPhl PA3TUYHBIX MTOJICUCTEM B KOHJICHCUPOBAHHOH (a3e;

- YMETh OpPUEHTUPOBATHCS B MHOTooOpa3uu (U3MYECKUX SIBJICHHH KOHJIECHCHUPOBAHHOTO
COCTOSIHUSI

Braoemp:

- COBPEMEHHBIMH TEOPETUYECKHMMH METOJAMH OMNHUCaHUsl B3aUMOJCHCTBUNA AaTOMOB H
AJIEKTPOHOB B KpUCTAILIE;

- COBPEMEHHBIMU TEOPETUUYECKUMHU MPEACTABICHUSIMHU O TEPMOJUHAMUYECKHUX, ONITUYECKUX
Y MarHUTHBIX CBOMCTBAaX TBEP/BIX Tell

3. KpaTrkoe comepkanue Q11 CUUIIITHHbBI

Pasznea 1. Kpucraninyeckue pelmieTKd M CBOMCTBA KPUCTAJJIOB

1.1. Kpucraminueckue CTpyKTYpHI.
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1.2. ObparHas pemieTka.

1.3. Tunel cBs3eil B KpUcTaUIax.

1.4. ®oHOHBI KaK KOJIEOAHUS KPUCTAITUNICCKON PEIIETKH.
1.5. HedhekThl B KpUCTaLIaX.

1.6. TeryoBble CBOMCTBA KPUCTAJIIOB.

Pa3nes 2. Di1eKTpOHHBIE CBOMCTBA TBEPAOIO TeJIa
2.1. Merannnueckast CBs3b.

2.2. DNeKTpoH B NEPUOJIUNYECKOM MOTEHIUAIIE.

2.3. MeTo CUIILHOU CBSI3U.

2.4. IlonynpOoBOAHUKH.

2.5. KoHTaKTHBIE SIBJICHHS B MOJYNPOBOJIHUKAX.

2.6. Maraetusm.

2.7. CBEpXIPOBOIUMOCTb.

2.8. Onruueckue SBJICHUS B KpUCTAIIAX.

2.9. Yuer B3auMOICICTBHS AIEKTPOHOB.

2.10. Teopus GpyHKIIMOHANA TUIOTHOCTH.

4. O0beM y4eOHOI TUCHMIIIIMHBI

O0BbeM THCIHHUIIIHHBI
Buna yueOHoii padoThI Axan. | Actp.
3E
q, q,

O0mast Tpy10eMKOCTh JUCHMIIIIHHBI 6 216 162
KonTakTHas padoTa — ayIMTOPHBbIE 3aAHATHS: 3,6 128 96
Jleknun 1,8 64 48
[Tpaktuueckue 3ansatus (I113) 1,8 64 48
JlaGopatopusbie padotsl (JIP) - - -
CamocTosiTesibHasi padoTa 1,4 52 39
KonrakTHas camocrositensHas pabora 1.4 - -
CaMOCTOSITETbHOE U3YYEHUE PA3/ICIIOB TUCIUTIIINHBI ’ 52 39
Bua konTpoJs:
IK3aMeH 1 36 27
KoHTtakTHas paboTa — MPOMEKYTOUHAS ATTECTAIIH 1 0,4 0,3
IToaroroBka K 3K3ameHy. 35,6 26,7
Buj uTOroBOoro KOHTpoJIs: K3aMeH

AHHOTanuA padoyeil NPOrpaMMbpl JUCHHUILIMHBI
«CrniekTpajbHble METO/Ibl HCCIeJOBAHUS B XHMUH M MaTepHaJIoBeeHUID)

1. Heab AUCHMIVIMHBI — O3HAKOMJICHHE OOYYaIOLIMXCS C OCHOBHBIMU TPHHLIUIIAMH
COBPEMEHHBIX METOJIOB MCCIIEOBAHUS BEIIECTB U MaTEpPHUAJIOB.

2. B pe3yabTare n3y4eHus AUCHUILVINHBI 00y4YaoImiics 0 mporpamMMe 0aKajaBpuara
NOJIZKeH::

Obnadamyp cleayOMUMA KOMIIETEHIIMSAMU ¥ UHIUKATOPAaMH UX TOCTUKCHUI:

[1K-6.1, T1K-6.2, TIK-6.3.

3nameo:

- 0a3zoBble (hU3MUECKHE M XUMHUYECKUE MPUHIMIIBI, 3aJ0KEHHBIE B OCHOBY pPAa3JIMYHBIX
METOJI0B MCCIIEA0OBAHNS CTPOEHUS BEIIECTBA;

- METO/Ibl UCCIIEIOBAHUS CTPOEHUS M (PU3MKO-XMMHUYECKHUX CBOMCTB, a TaKke 000py/10BaHHE
1 IpUOOPHI IPOBEICHUS TAKUX UCCIICIOBAHUM;

- cneuu(UKy pa3nuyHbIX (PU3UKO-XMMHUYECKUX METOJOB M3YYEHHUsS CTPOCHMs BEILECTBA U
obacT ux IMPUMCHUMOCTH;,

- KpUTEPUH OLICHKH CTaTUCTUYECKON 3HAYMMOCTH IKCIIEPUMEHTAIBHBIX JaHHBIX
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Ymemu:

- IJJAHUPOBATh CTPATETHIO YCTAHOBIICHHS CTPOCHUS BEIIECTBA;

- pPalMOHAIFHO COYETATh Pa3INYHbIE METO/IbI HCCIICAOBAHNS CTPOCHNS BEIIIECTRA,

- o0pabarbIBaTh S3KCIEPHUMEHTAJIbHBIC JAHHBIC, IOJyYE€HHBbIE C MOMOIIBIO (UIUKO-
XMMHYECKHX METOJI0B MCCIICA0BAaHNS BEIIECTBA;

- HCIIOJIb30BaTh COBPEMEHHBbIE MPUOOPHI M METOAUKH, NPOBOJUTH M OPTaHU30BBIBATH
HKCTIEPUMEHTHI, TOTOBUTH 00pas3Ibl IS POBEACHUS N3MEPEHHUH

Bnademy:

- cnoco0aMy HMHTEPIPETalliy JAHHBIX, MOJYYEHHBIX Pa3MYHBIMH (PU3NKO-XMMUYECKUMHU

METOJaMH UCCIIEIOBAHUS CTPOEHUS BEILIECTBA;

- METOJIOJIOTUEH HWCIIONh30BAHUS COBPEMEHHBIX (HU3MKO-XMMHYECKUX METOJ0B H3y4eHUs
CTPOEHUS BEIIECTBA;

- MPaKTUYECKUMHU HABBIKAMHU HCIOJIB30BaHUS COBPEMEHHBIX NMPUOOPOB U METOAUK ISt
WCCTIEAOBAHUST XMUMHUYECKUX COCIWHECHUA Pa3IMYHON MPUPOMBI, TPOBEICHUS W OpraHu3aIuu
AKCIICPUMEHTOB U UCTIBITAHUHN, 00paOOTKH M aHAJIU3a Pe3yIbTaTOB;

- METOJOJIOTHEH COMOCTAaBJICHUS M KPUTHYCCKOW MHTEpIpPETAIlMd MacCHUBa JaHHBIX,
MTOJTYYEHHBIX BCEH COBOKYITHOCTBIO HCTIOIB30BAaHHBIX (PU3UKO-XUMHUYECKUX METOIOB UCCIICIOBAHMS
CTPOCHUS BEIlEeCTBa

3. Kparkoe conep:kanue IHCIUNIHHBI

Pa3gen 1. BeBenenue

1.1. Oburast XxapakTepUCTHKA U KJIacCU(PUKALIMs METO/I0B HCCIIEIOBAHUS
1.2. [Ipupoaa 31eKTPOMarHUTHOTO U3JTyYEHUS

1.3. Knaccugukanus criekTpajgbHbIX METOJI0B MO JJIMHAM BOJIH
Pasznea 2. Macc-ciekTpomMeTpus

2.1. ObnacTu NpUMEHEHHUsI MacC-CIIEKTPOMETPUHN

2.2. MeToibl MOHU3AIUHA MOJIEKYJT

2.3. OCHOBHBIE XapaKTEPUCTHUKN MacC-CIIEKTPOMETPOB

2.4. Teopus HOHU3ALNHU MOJIEKYJT

2.5. Tunbel HOHOB

2.6. CTpyKTYpHO-aHAIMTUYECKHUE 3a/1a4U

Pa3nen 3. CnekTpockonusi B BUANMOM M yJbTpaduoseToBoii (Y P) odaacTsax
3.1. TexHuka cCneKTpOCKONUHU B BUIUMON U Y D o01acTsix

3.2. CnekTpsbl norjiouieHus B BuAuMoi u Y @-obmactax

3.3. Teopust monst AUTaHIOB

3.4. JlromuHecueHuus

Pa3nen 4. MeToabl HCCJIETOBAHNSA ONNTHYECKH AKTHBHBIX BEIlIECTB
4.1. lucniepcust ONTHYECKOIO BpallleHUs

4.2. OnTUyecKui KpyroBou JuXpou3m

Paznea 5. Kosie6aTenbHast ClIEKTPOCKONUS

5.1. KBaHTOBOMEXaHUYECKUN TOIXOMT

5.2. UudpakpacHas CIEKTPOCKOMUS

5.3. CrieKTpOoCKOIUsi KOMOMHAIIMOHHOTO PACCESTHUS

5.4. CnenuuuHOCTH KOJeOaTENbHBIX CIIEKTPOB

Pa3znen 6. SAnepHblii MATHUTHBINA Pe30HAHC

6.1. SIBneHue AAEpHOrO MArHUTHOTO PE30HAHCA

6.2. JIlmnamuueckuit IMP

6.3. JIBOiiHOM pe30HaHC

4. O0beM y4eOHOI JUCHUNJIMHBI

Cewmectp
Bceero
Buy yaeGHOI paGoThI 4 cemectpa S cemectpa
3E AIfIaIL. 3F Alila/:[ 3E AI;a/:[.
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OO6mast TpyA0€MKOCTh TUCIUTUTHHBI 9 324 3 108 6 216
KonTakTHasi pabora — ay1MTOpHBIE 5.4 192 1.8 64 3.6 128
3aHATHS:
Jlexun 2,7 96 0,9 32 1,8 64
[Ipaktrueckue 3austus (113) 2,7 96 0,9 32 1,8 64
Jlabopartopusie pabots (JIP) - - - - - -
CamocrosiTesibHas padora 2,6 96 1,2 44 1.4 52
KonTakTHas camocrositenbHas paboTa 0,4 0,4 -
CamocTosTETbHOE U3YUYECHHUE Pa3IeNIOB 2,6 95.6 1,2 43.6 1,4 52
JUCITUTUIUHBI
Buabl KoHTpOJISA:
3auém c ouenkoi + + - -
IK3aMeH 1 36 - - 1 36
KonTaktHas paboTa — MpOMEKyTOUHAS
0,4 - 0,4
aTTecTanus 1 - 1
IToaroroBka K SK3aMeHy. 35,6 - 35,6
3auér ¢
Bua uToroBoro KOHTpoJIs: - IK3aMeH
OLIEHK O
Beero Cemectp
B yueGHoi paGoTh! 4 cemectpa 5 cemectpa
3E Acrtp. 3E Acrtp. 3E Acrtp.
q. 9. 9.
OO61ast TPyA0EMKOCTh TUCIUTUTHHBI 9 243 3 81 6 162
KonrakTHas padora — ayiuTOpHbBIE 54 | 1458 | 18 48,6 3,6 97,2
3aHSTHS:
Jlexnuu 2,7 72,9 0,9 24,3 1,8 48,6
[Tpaktrueckue 3anstus (113) 2,7 72,9 0,9 243 1,8 48,6
JlaGopatopusie padotsl (JIP) - - - - - -
CamocTosiTesbHasi padora 2,6 70,8 1,2 33 1,4 37,8
KonTtakTHas camocrosiTenbHas pabota 0,3 0,3
CaMocTosTENbHOE N3YUEHUE PA3/IEIIOB 2,6 40,5 1,2 327 1,4 37.8
JACITUTLTUHBI
Buabl KOHTpOJIA:
3a4éT ¢ oneHKoiI + + - -
JK3aMeH 1 27 - - 1 27
KonrtakTHas pabora — mpoOMEKyTOYHas
0,3 - 0,3
aTTecTalus 1 - 1
IToaroroBka K SK3aMeHYy. 26,7 - 26,7
3auér ¢
Bua utoroBoro KOHTpoOJIs: - IK3aMeH
OLIEHK O

AHHOTanuA padoyeil MPOrpaMmbl AUCHUNIMHBI
«IKOHOMHMKA HHHOBALMI»

1. eap AucHMnIMHBI — (OPMUPOBAHUE Y CTYIEHTOB KOMIUIEKCA TEOPETUUECKUX 3HAHUH U
MPAKTUYECKHX HABBIKOB B cdepe HSKOHOMHUKH, TEXHOJOTHUECKOTO MPEeANPHUHUMATENbCTBA |
yIpaBJI€HUs] THHOBAILIMOHHBIMU ITPOEKTAMHU.

2. B pe3yabTare n3y4eHus AUCHHUILVINHBI 00y4YaoImiics o mporpaMMe 0aKajaBpuara
JOJIZKeH::

Obnadamyp cleayOIUMU KOMIIETEHIIMSAMU U UHIUKATOPaMH UX TOCTUKEHUI:
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[1K-7.1, 11IK-7.2, TIK-7.3, YK-3.1, YK-3.2, YK-3.3, VK-3.4, YK-3.5., YK-9.1, YK-9.2, VK-
9.3, YK-10.1, YK-10.2, YK-10.3

3nameo:

- OCHOBBI IPEIITPUHUMATEIHCTBA U YIIPABICHUS GUPMOIA;

- OCHOBBI ()MHAHCOBOT'O YIPABICHUS U MOACITUPOBAHUS

Ymemu:

- IUTAHUPOBAaTh M MPOEKTUPOBATh KOMMEPLHUATM3ALHUIO PE3YIbTaTOB HHTEIJICKTYaIbHOM

NeSTeIbHOCTH;

- opMHUpOBaTH MPOEKTHYIO KOMAHY;

- aHaJTM3UPOBAThH MOTPEOUTENTHCKOE MMOBEJCHUE U TPOTHO3UPOBATH MPOJIAXKH;

- MPOBOJUTH OLEHKY 3 (EeKTUBHOCTH MHHOBAIIMOHHOM 1€ATEIbHOCTU

Braoemy:

- mpuemMamu paboThl Ha PHIHKE KOMMEPIHATU3ali UHHOBAIIMOHHBIX TEXHOJIOTU;

- TEXHOJIOTUEH OEepEeKITMBOTO CTAPTAIa;

- TEXHOJIOTHEH pa3paboTKH (PUHAHCOBOM MOJIETH MPOEKTa

3. KpaTrkoe comepxkanue Q1 CUUIIITHHbBI

Pasznen 1. BBeneHue B 3KOHOMHUKY

1.1. Mukpo3KOHOMHUKA.

1.2. Makpo3KOHOMHKA.

1.3. OcHOBBI IpEANIPUHUMATEILCTBA.

1.4. MapkeTuHr.

1.5. MeHemKMEHT.

1.6. OcHOBBI (PUHAHCOBOTO yIPABIICHUS.

1.7. OcHOBBI (hHHAHCOBOTO MOJICITUPOBAHUSI.

1.8. DKOHOMHYECKHUE U HEDKOHOMUUYECKUE BO3IEUCTBUSL.

1.9. HCTUTYLIMOHATIM3M U MOBEIEHYECKasi SdKOHOMHUKA.

Paznen 2. UHHOBallMOHHOE Pa3BUTHE

2.1. BBenenuie B MTHHOBAIlMOHHOE Pa3BUTHE.

2.2. lHHOBalMs KaK MPOEKT.

2.3. lnHOBaLMOHHAs Ccpeia.

2.4. [ToarotToBka Npe3eHTAIMM MHHOBAIIMOHHBIX ITPOCKTOB.

2.5. toroBas mpe3eHTalysl HHHOBALlMOHHBIX ITPOEKTOB.

4. O0beM y4eOHOI JUCHUIJIMHBI

O0BpeM U CIUIIINHEI
Buj yueOHoi1 padoThI Axax, | Acip.
3E
4. 4.
O01mas TpyA10eMKOCTh AU CIUNIHHBI 3 108 81
KontakTHasi pa6oTa — ayJUTOPHBIE 3aHATHSL: 1,8 64 48,6
Jlexiun 0,9 32 243
[Tpaktuueckue 3ansatus (I113) 0,9 32 243
JlaGopatopusbie padotsl (JIP) - -
CamocrosiTesbHast padoTa 1,2 44 33
KoHTakTHas camocTosTenpHas pabora 0,2 0,15
CaMocTosATeIbHOE U3YICHHE PA3/IeNIOB JUCIIUTLIIMHBI 1,2 43.8 | 32.85
Bua uToroBoro KOHTpoJIf: 3a46T

AHHOTan U padoyeil NPOrpaMMbpl JUCHHUILJIMHBI
«DFT-MeTOoaABI»
1. Heab aucHUMIMHBI — 0000IIEHUE, 3aKPEIJICHHE W COBEPIICHCTBOBAHHE 3HAHUIA,
YMEHUW W BJIAJICHUN, 00ECTICUMBAIONIUX CIOCOOHOCTh M TOTOBHOCThH OakanaBpa B IOJIHOH Mepe
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OCYILIECTBIISITh HAYYHO-UCCIIEOBATENbCKYI0 PabOTy B 00JacTU KOMITBIOTEPHOTO MOJAETUPOBAHUS
MaTEepUasIoB.

2. B pe3yabTaTe u3yuyeHHus JUCUMILJIMHBI 00Y4YaIOUIUIics M0 MporpaMmme 0aKkajgaBpuara
HOJIKeH:

Obaadoams cienyomUMy KOMIETESHIIMSIMA U HHAUKATOPaMH UX JOCTH)KECHUN:

[K-7.1, I1K-7.2, [IK-7.3.

3namo:

— BO3MOXKHOCTH M TNPOOJIEMBI KOMITBIOTEPHOTO  MOJETUPOBaHHUS  (YHKIHMOHAIHHBIX
MaTepuasos;

— 0COOCHHOCTH JIEKTPOHHOH CTPYKTYpBI KPHCTAILIOB,

— OCHOBBI Teopun PpyHkImoHaNA mIoTHOCTH (TDIT);

— pasnuuHble nporpammusie peanusanuu TOII

Ymemo:

— UCIIONB30BaTh METOABI TEOpHH (YHKIMOHANA IJIOTHOCTH Ui  MOZACTHPOBAHHUS
MaTepuasos;

— MOJb30BaThCS CIELUAIM3UPOBAHHBIMM KOMIIBIOTEPHBIMU IIpOrpaMMaMH JUlsl pacueTa
ATOMHOM U JIEKTPOHHOM CTPYKTYpPbl MaT€pHUAJIOB

Bnademy:

— COBPEMEHHBIMU METOJIaMU MOJICIIMPOBAHUS MaTepPHAJIOB, TOBEPXHOCTEH, NeEeKTOB

3. Kparkoe conep:kanue IHCIUNIHHBI

Pa3znen 1. DjieKTpOHHAasi CTPYKTYpPa KPUCTAJLJIOB

1.1. 30HHAs CTPYKTYpa KPUCTAIUIOB U €€ CBA3b C MOJICKYIAPHBIMU opouTanimMu. OCHOBHBIE
THUIIBI KPUCTANINYECKUX PEIIETOK.

1.2. Cocrosaust biioxa, oOpaTHoe MPOCTPAaHCTBO, K-TOUKH, 30HBI bpuimtosna. [1noTHOCT
COCTOSIHU, MPOEKIIHS Ha aTOMHBIE OPOUTAIIH.

1.3. MeTansl, NOJyNIPOBOIHUKH, H30JSTOPBL. DHEeprus depmu.

Pasznen 2. YpaBuenue llIpénunrepa 151 MHOT0-3J1eKTPOHHBIX CUCTEM

2.1. YpaBuenue llIpénunrepa y1s1 MHOTMX 3JIEKTPOHOB, IpuHLuUn [laynu, nerepMuHaHT
CrnetiTepa, BapHaIllMOHHBINA TPUHITUII, KYJIOHOBCKOE U OOMEHHOE B3aUMOJICHCTBHSI, SJIEKTPOHHAS
KOppemsaus.

2.2. YnucneHHoe pelieHrne MHOTO-3JIeKTpOoHHOTO ypaBHeHus Llpénunrepa, 6a3ucHopie
HaOOPBI, NEPUOINIYECKHE TPAHUYHBIE YCIOBHS, ITUKJI CAMOCOTJIACOBAHHOCTH

Pasznea 3. Teopust QyHKIIHOHAJIA IVIOTHOCTH

3.1. Teopemsl Xo3ub6epra-Kona

3.2. [lpubnumxeHune JTOKAIbHON MJIOTHOCTH, 0000IIEHHOE TPaIMeHTHOE TPUOIMIKEHNE
(GGA), meta-GGA

3.3. YpaBHenusa Kona-Illama, unciennoe pemenue ypasuenuii TOI1

3.4. IlpobGnema camoB3auMoieiicTBUA, TeopeMa SHaka, TeopemMa SHEPTUN MOHU3AIIH,
ruOpuiHbIe GYHKIIMOHAIBI, TONpaBku Xab0apaa

Pa3nen 4. MoaeupoBanue peajbHbIX MATEPHAJIOB

4.1. [lepBo-nipUHIIMITHAS ATOMUCTHYECKAsI TEPMOIMHAMHKA, TTOBEPXHOCTH, 1€(PEKTHI

4.2. MonexynspHas TMHaMuKa, MeToJ KuHernueckoro Monrte Kapio

4.3. AHanuTHKA TaHHBIX, MAITUHHOE O0YYCHHE

Pa3nea 5. 3a npenenamu TOII

5.1. KpaTkuii 0630p METOJJOB MHOTO-4aCTUYHON TEOPUHU BO3MYIIEHUH, TU(H(HYU3HOHHOTO U
BapuanronHoro Monte Kapio

4. O0beM y4eOHOI JUCHUNJIMHBI

O0BbeM TUCIUIIINHEI
Buj yueOHoi padoThI Axan. | Actp.
3E
4. 4.
O01mas Tpya10eMKOCTh AU CHUNJIHHBI 3 108 81
KonTrakTHasi pa6oTa — ayJUTOPHbIE 3aHATHSI: 1,8 64 48,6
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Jlexiun 0,9 32 243
[Tpaktuueckue 3ausatus (113) 0,9 32 243
JlaGopatopusbie padotsl (JIP) - -
CamocTosiTesibHasi padoTa 1,2 44 33
KonTakTHas camocrositenbHas paboTa 0,4 0,3
CamocrosiTenbHOE U3y4EHUE PA3IeNIOB TUCIUITINHbI 1,2 43.6 32,7
Buja UTOroBOro KOHTpPOJIS: 3a4€T ¢ o1l

AHHOTanuA padoyeil MPOrpaMmbl IUCHUNIMHBI
«MoJiekyasipHas 3JIEKTPOHUKA»

1. Heab AMCOMIUIMHBI COCTOUT B MPHOOPETCHUH CTYJCHTAMHU 3HAHWM, YMEHUN, BIAACHUN
1 B (OPMHPOBAHUU KOMIIETEHLMH B O0JIACTM MaTEepHAJIOBEICHHS M, B YAaCTHOCTH, B OOJIACTH
nu3aiiHa, CO3aHUs M HUCCIIEI0BaHUS HOBBIX (DYHKIIMOHAIbHBIX MaTEPHAIIOB.

2. B pe3yabTare n3y4eHus AUCHUILVIMHBI 00y4YaroImiics o0 mporpaMMe 0aKajgaBpuara
HOJIKEH:

Obnadame ClenyOIMUMA KOMIETSHIIMSIMA U WHIUKATOPAMH UX JOCTHKCHUN:

[1K-6.1, IIK-6.2, TIK-6.3.

3namo:

- OCHOBHBIE 3aKOHOMEPHOCTH 3JIEKTPOHHOTO CTPOEHUS TBEPABIX TEJI HA HAHO-, MUKDPO- U
MaKpOYpOBHE;

- BayKHEHIIIME TUIIbI COBPEMEHHBIX MaTEepPHUaJIOB, UX CBOWCTBA U 00J1acTh MPUMEHEHNUS;

- OCHOBHBIE€ XapaKTEPUCTUKU IIEKTPOHHON CTPYKTYPhI Pa3IMYHBIX TUIIOB MaTEPUATIOB U UX
BJIMSIHME HA CBOMCTBA MOJYy4aeMOIo MaTepuania;

- METOJIbl MCCJIEIOBAaHMSI DJIEKTPOHHOTO CTPOCHMUSI MOJEKYl M MaTepualia u
MIPOTHO3UPOBAHUS €ro paboTOCIIOCOOHOCTH B 3a/IaHHBIX YCIOBUSIX IKCILTyaTal[lu

Ymems:

- HUCIOJB30BaTh IMOJIYYCHHbIE 3HAHUS O B3aUMOCBSI3U COCTaBa/3JIEKTPOHHON CTPYKTYpPHI
MarepHalia C €ro CBOMCTBAMM JIJIsl PELICHUS 3a/1a4 IU3aliHa MaTEPUAJIOB C 3aIaHHBIMU CBOMCTBAMU;

- OLICHMBATh IEPCHEKTHUBBI HCIIOJIB30BAHMS MaTepHasia JUIsl PELICHHs Pa3IMYHBbIX 3a7ad
MIPOMBILIEHHOCTH;

- IPUMEHSATh COBPEMEHHbIE HAYYHO-TEXHUYECKUE TOCTHKEHUS JUIsl pelieHns npolaeM HayK
0 MaTepuagax U CMEKHbBIX HayK

Braoems:

- CITIOCOOHOCTHIO K KPUTHYECKOMY aHAIHM3Yy U OIEHKE COBPEMEHHBIX HAYYHBIX JOCTHUKCHHIA
B 00JIaCTH MaTepUaIOBEICHUS;

- METOJIOJIOTUYECKUMU MOAX0aMHU K U3YyUEHUIO 3JIEKTPOHHOM CTPYKTYpbl MaTEpPHAJIOB;

- CIIOCOOHOCTBIO TE€HEPUPOBATh HOBbIE AU IIPHU PEUICHUH MPAKTUYECKHUX 337a4 B 00JacTH
HayK 0 MaTepuanax

3. Kpartkoe cogep:xaHue JTUCUMILIMHBI

Paznen 1. DiiekTpoOHHAsE CTPYKTYpa OPraHM4YeCKHX MATEPHAJIOB HA MOJIEKYJISIPHOM
YPOBHeE

1.1. Beneunue.

1.2. DnekTpoHHas CTPYKTypa OPraHUYECKUX MaTEpUaIOB HA MOJIEKYJISIPHOM YPOBHE.

1.3. DOkcrepyuMeHTaIbHbIE METOJbl HM3YYEHHUs 3JIEKTPOHHOW CTPYKTypa OpraHHYeCKUX
MOJIEKYJI 1 MaT€pPUAJIOB.

1.4. DnekTpoHHAsI CIEKTPOCKOIHNS MOTJIOEHUS U UCITYCKAHUS.

1.5. Tonsporpadwus.

1.6. MeToz 25IEKTPOHHOI'O TapaMarHUTHOI'O PE30HAHCA.

1.7. I'pannyHBIE JIEKTPOHHBIE YPOBHU MOJIEKYJ. BiusHue camoaccoluanuu U Cpelibl Ha
3IEKTPOHHYIO CTPYKTYDY.

Paszgen 2. «PaGora» JJIeKTPOHHOM CTPYKTYpPbl B MaTepHajiax TeHepaluu,
npeodpa3oBaHNs U COXPAHEHUS SHEPTHHI

2.1. ®oTOBONBTANYECKUE TUEHKH.
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2.2. ®OTOXMMHUYECKHE PEAKIUHU JJIS1 3allaCaHUs SHEPTUH.

4. O0beM y4eOHOI TUCUMIIIIHMHBI

O0BbeM U CIUIIIIHHEI
Buj yueOHoi1 padoThl Axax, | Acip.
3E
4. 4.
O01mas Tpya10eMKOCTb AU CHUNJIHHBI 6 216 162
KonTakTHasi padoTa — ayIMTOPHbIE 3aHATHS: 4 124 108
Jleknun 1,78 64 48
[Tpaktuueckue 3ansatus (I13) 2,22 80 60
JlabopaTtopusie padoTs (JIP) - - -
CamocrosiTesbHasi padora 1 36 27
KonTakTHas camocTositenbHas padbota
; - -
CaMOCTOSITETbHOE U3YYEHUE PA3/ICIIOB TUCIUTIIINHBI 36 27
Bua koHTpoJs:
JK3aMeH 1 36 27
KoHTakTHas paboTa — MPOMEKYTOUHAS ATTECTAIIH 0,4 0,3
[ToaroroBka k 3K3ameHy. 1 35.6 26,7
Buja uTOroBOro KOHTpOJIs: IK3aMeH

5.3 /AucuunjuHbl 4acTu, GOPpMHUPYEeMOil YHACTHUKAMH 00pa30BaTeJIbHbIX
OTHOIIEHU i (IMCUMILTHHBI IO BHIOOPY)

AHHOTanus padoyeil NPOrpaMMbpl JUCHHUILIMHBI
«ABTOMaTH3anuA npoueccoB u usmepenuii B cpeae NI LabView»
1. Heab AMCHUILUINHBI — TPHOOPETEHNE U Pa3BUTHE HABBIKOB paboThl B cpene NI LabView
M0 CO3/IaHHI0 TPOTPAMMHOIO OOECleUYeHMs] AJIi PEIIeHUs pa3IUYHbIX 33/a4 aBTOMATHU3aINU
IpoIeccoB U nu3MepeHuii B cpene LabView.
2. B pe3yabTaTe U3yuyeHHus JUCUMILIMHBI 00Y4YaIOIIUIiCs M0 MporpaMmme 0aKkajaBpuara
JOJIKeH:

Obnadams CNenyOMUMA KOMIIETCHIIUSIMA U UHIUKATOPaAMH X TOCTHKCHHM:
T1IK-6.1, IIK-6.2, I1K-6.3.

3nameo:

- BO3MOXHOCTH M KOHIEMIIUIO padOThl CTPYKTYyp W MIA0JIOHOB Uil pa3paboTKu
IIPOrPaMMHOTO 00ecIIeUeHus;

- toruky pabotsl cTpykTyp NI LabView;

- Ha3HaueHue U Bo3MoxkHOCTH cpenbl NI LabView

Ymemo:

- HCIIOJIb30BaTh CTPYKTYpPbl M IIA0JIOHBI MOCTPOEHHs MporpaMMHOro obecrieueHusi B NI
LabView;

- 000CHOBaHO BBIOMpATH anroputmMuueckue crpykrypsl NI LabView;

- co3gaBath B NI LabView mpocTeie mporpamMmbl JUisi pEIICHUs 3a7a4 aBTOMAaTH3AIMH
IIPOLIECCOB U U3MEPEHUN

Braoemy:

- HaBBIKAMHM pean3aliy BUPTYyaJbHBIX prOopoB u anroputmos B NI LabView;

- HaBBIKaMU TPaMOTHOTO TTpuMeHeHust cTpykTyp NI LabView;

- HaBbIKAMM HaBUTAIIMH U IPOBEPKU COOCTBEHHBIX Mozeneil B cpene NI LabView

3. Kpartkoe cogep:xaHue JTUCUMIIIMHBI
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Paszgen 1. Cpena NI LabView, ocHoBHble (QyHKIUHM, BHPTyaJbHbie NPUOOPHI U
KOHIIeNIMs MPOrpaMMIPOBaHUs B IaHHOI cpeje

1.1. 3makomctBO C »dnemeHtamu uHTepdeiica cpeast NI LabView. Opranuzamus
KOMIIOHEHTOB mpuioxkeHus. Pabora ¢ mepenHeid manenbto U Onmok-cxemoii B NI LabView.
3HAKOMCTBO C OCHOBHBIMU HHCTPYMEHTAMH CPEJIbI.

1.2. OcHoBuble mnpuembl mnoctpoeHus wmozeneir B NI LabView. Ilouck ommbok u
uaeHTU(DHUKAINS 00IUX TPOOIeM OpraHu3aluy 0JI0K-CXEMBI M TIOTOKA JIAaHHBIX B HEW.

1.3. OmpeneneHue OCHOBHBIX THIIOB JAHHBIX. PacCMOTpeHHE MNPOCTEHIIMX TECTOBBIX
paszpabotok NI LabView.

Paznea 2. ukabl 1 anaropurMuydeckne ctpykrypsl NI LabView

2.1. 3ydeHne OCHOBHBIX aJITOPUTMUUYECKHX CTPYKTYp B cpene NI LabView. 3nakoMcTBO €
Pa3NUYHBIMM TYTAMU pean3aluu (YHKIMOHAIBHBIX Bo3MOxkHOcTel cpenbl NI LabView c
MCIOJIb30BaHUEM MPOCTEUIINX aNTOPUTMUYECKUX CTPYKTYD.

2.2. W3yueHue THUIOB LMKIOB. 3HAKOMCTBO C pa3M4YHBIMU NYyTSIMH pealn3aluu
(YHKIIMOHAIBHBIX BO3MOXKHOCTEH TTpU MpUMEeHEHUH ITUKIIOB B cpee NI LabView.

2.3. Mcnionb30BaHKe LIUKIIOB, IOCTPOEHUE 3JIEMEHTAPHBIX MOJEIEH IS peanu3aluy 3a1ad C
MIPUMEHEHHUEM IIUKJIOB M aJITOPUTMUYECKHUX CTPYKTYp B cpene NI LabView.

Pa3nesn 3. Tunsel u cTpykTyphl 1aHHBIX B cpeae NI LabView

3.1. Paznuunbie crmocoObl MPEACTABICHHS YUCIOBBIX TAHHBIX.

3.2. CTpyKTyphbl NaHHBIX. [leTadbHOE pacCCMOTPEHUE TUIIOB JaHHBIX.

3.3. OmnpeneneHue TUNOB JAaHHBIX. Mcmosb3oBaHWE ONpEAEICHUNM JJIsl TMOBBIIICHUS
3G GEKTUBHOCTH peaju3allMi CTPYKTyp JnaHHbIX. Kiacrepbl. MHCTpyMeHTHI s paboOThl C
KJIaCTEpaMHU.

Pa3nea 4. Padora ¢ daitiamn

4.1. Hoctyn k ¢aitmam n3 NI LabView. M3ydenune 0a30BbIX KOHIIEHIMK BBOA/BBIBOIA
(bailioB 1 OCHOBHBIE ITYTH JOCTYyNA K OMOIMOTEKaM MPOEKTOB.

4.2. llepenaya gaHHBIX MEXAY NapauieNbHbIMU IUKIaMU. OCBOCHHE OCHOBHBIX MPUEMOB
peanu3aly JaHHOW KOHIIeTILNH.

4. O0beM y4eOHOI TUCHMIIIIMHBI

O0beM TMCUMTLTHHBI
Buna yueOHoii padoThI Axan. | Actp.
3E
4. 4.
O0mast Tpy10eMKOCTh JUCHMIIIIHHBI 3 108 81
KonTakTHas padoTa — ayIMTOPHBbIE 3aAHATHS: 1,8 64 48,6
Jlexium 0,9 32 243
[Tpaktuueckue 3ansatus (I113) 0,9 32 243
JlaGopaTtopusie padots (JIP) - -
CamocTosiTesibHasi padboTa 1,2 44 33
KonTakTHas camoctositenbHas paboTa 0,2 0,15
CamMocToATeIbHOE U3YUEHHE Pa3esiOB AUCLIUTIIMHBI 1,2 43.8 | 32.85
Bua uTOroBoro KOHTpoOJIf: 3a4€T

AHHOTanuA padoyeil MPOrpaMmbl IUCHUNIHMHBI
«buounpopmaTuka U MalIMHHOE 00y4YeHHE»

1. Heap aucuuIUIMHBI — JaTh OakanaBpaM HamOosiee BaXKHbBIE MPEACTaBICHUS O 0a30BBIX
AJIropuTMax 1 METoAax MalllMHHOT'O 06yquI/1;1, MNPUMCHACMBIX IJISA UCCIICAOBAHUA OMOJIOTHYECKUX
CHCTEM, a TaKKe 0 (PyHJJaMEHTAIbHBIX OCHOBAX OpPraHU3alMy U QYHKIIMOHUPOBAHUS F€HOMA.

2. B pe3yabTare n3y4eHus AUCHHUILVINHBI 00y4YaoImiics o mporpaMMe 0aKajgaBpuara
JOJIKeH:

Obnadamyp cleayOMUMU KOMIIETEHIIMSAMU ¥ UHIUKATOPAaMH UX TOCTUKCHUI:

ITK-6.1, I1K-6.2, IIK-6.3.

3nameo:
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— METOJbl KPUTHUECKOT0 aHaJIM3a U OLIEHKH COBPEMEHHBIX HayUHBIX JOCTHUKECHMUIA;

— METO/Ibl TCHEpUPOBAHUS HOBBIX UEH MpPU PEIICHUU UCCIEI0BATENbCKUX U MPAKTUYECKUX
3a1aqy

Ymemy:

— aHaJU3MpPOBaTh  AJNbTEPHATUBHBIC  BAPUAHTHI  PEILIEHUS]  UCCIIENOBATEIbCKUX U
MPAKTUYECKUX 3a/ady U OICHUBATh MOTEHIHUAIbHBIE BBIMTPBHILIN/IPOUTPHIIIN peau3allud 3TUX
BApUAHTOB;

— MPU PELICHUU HCCIEAOBATEIIbCKUX M MPAKTUUYECKUX 3aJady I'€HEpUpOBaTh HOBBIC UJIEH,
UCXO/S U3 HAIMYHBIX PECYPCOB U OTPaHUYEHUN

Braoemy:

— HaBbIKaMU aHaJlu3a METOJIOJIOTMYECKUX MpoOJeM, BO3HMKAIOUIMX TPU pElICHUU
UCCIIEIOBATENLCKUX U MPAKTUYECKUX 3a/1a4 MPOPECCUOHAITBHOMN JAeITeTbHOCTH

3. Kpartkoe cogep:xaHue JTUCUMIIIMHBI

Pa3nen 1. BBeienne B MalmmHHOE 00yUeHHne

1.1. 3amaun MamMHHOTO OOYYEHHS.

1.2. MeTronp! perpecCHOHHOIO aHAJIN3a.

1.3. MeToab! KnaccudUKaIum.

1.4. CrannapTHBIE CTAaTUCTUYECKHE METOJBI [Tl MJIAHUPOBAHUS dKCIIEpUMEHTa U 00paboTKu
pe3yNIbTaToB

Pa3nes 2. TexHoJ10TUM CeKBEHHMPOBAHUS

2.1. O630p METOI0OB, OCHOBAHHBIX HA CECKBEHHPOBAHUH HOBOT'O MTOKOJICHUSI.

2.2. BolpaBHUBaHHE KOPOTKUX ()ParMEHTOB CUKBEHCA (PHJIOB)

2.3. OnTuMu3aLus BBIpaBHUBAHMS.

Pasnen 3. HeiipoHHble ceTH U 1i1y00oKoe 00yyeHHe

3.1. [loustue neripona. Mogaens Helipona.Moaens MakKamnoka-ITutrca.

3.2. HeiipoHHBIE CETH U JIpyTHE CIIOCOOBI BBISABICHHS HETMHEHHBIX CBOMCTB.

3.3. I'mybokoe oOydeHue U 3a/1a4 pacro3HaBaHUs 00pa30B.

4. O0beM y4eOHOI TUCHMIIIIMHBI

O0beM TMCUMTLTHHBI
Buna yueOHoii padoThl Axan. | Actp.
3E
4. 4.
O01mast Tpy10eMKOCTh JUCHMIIIIHHBI 3 108 81
KonTakTHas padoTa — ayIMTOPHBbIE 3aAHATHS: 1,8 64 48,6
Jlexium 0,9 32 243
[Tpaktuueckue 3ansatus (I113) 0,9 32 243
JlaGopatopusbie padotsl (JIP) - -
CamocTosiTesibHasi padboTa 1,2 44 33
KonTakTHas camoctositennbHas paboTa 0,2 0,15
CamMocToATeIbHOE U3YUYEHHE Pa3/iesioOB AUCHIUTIIMHBI 1,2 43.8 | 32.85
Bua uTOoroBoro KOHTpoOJIf: 3a4€T

AHHOTanuA padoyeil MPOrpaMmbl AUCHUNIMHBI
«OCHOBBI KOMIIBIOTEPHOT0 3D MO IMPOBAHUSA W NPOTOTUIIMPOBAHUSD)

1. Heap aucOMmiIMHbI — TpHOOpeTeHUE Oa30BBIX 3HAHMH O COBPEMEHHBIX CHCTEMax
aBTOMAaTH3MPOBAHHOTO MPOCKTUPOBAHUS, HANOOJIee MOMYISPHBIX MPOIYKTaX, MPEICTaBICHHBIX Ha
peiike I1O, a Takke oBiazeTh 0a30BBIMH HaBBIKAMHU B O0JIACTH YepyEHHUS U TPEXMEPHOTO
MIPOEKTUPOBAHUS, UCIIOIB3YEMBIX IIPH PEIICHUH HAYYHBIX U NPAKTUYECKUX 3a7a4.

2. B pe3yabTaTe U3yuyeHUus JUCUMILIMHBI 00Y4YaIOIIUIics M0 MporpaMmme 0aKkajgaBpuara
HOJIKEH:

Obaadoams cienyomuMy KOMIETSHIIMSIMA U HHAUKATOPaMH UX JOCTH)KECHUN:
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IK-7.1, IIK-7.2, 11K-7.3, YK-1.3.
3name:
— CTPYKTYPY ABYMEPHOT'O M TPEXMEPHOT'O IPOCTPAHCTBA;

— oOmactu npumenenus nakera AutoCAD 2019;

— CcrHocoObl MOCTPOCHUS U PEAAKTUPOBAHUS IBYMEPHBIX OOBEKTOB U TPEXMEPHBIX MO/JIEIICH;
— CHOcOOBI BEICHUS CETEBOTO MPOEKTA;

— npuHiuns! padotsl ¢ [OCTamu u ctanapramMu 0(OpMIICHUS YEPTExKa;

— CIMOCcoOBI BU3yaJIU3aIlUU TPEXMEPHBIX 0OBEKTOB.

Ymemu:
— CTPOMTh M MAHHUITYJUPOBATh (MOJEIMPOBATH) TOTOBbIE Trpaduueckue OJOKH, OTpaKarolue

peasibHbIe 00BEKTHI B MaciuTade 1:1;

— TOJIb30BAaThCS TOTOBBIMM 0a3aMu JAaHHBIX W CO3/1aBaTh COOCTBEHHBICE OMOIMOTEKH
TEXHOJIOTHYECKUX 0OBEKTOB;

— YMETh PEAaKTHPOBATH MIOCTPOCHHBIC OOBEKTHI M UCTIPABIISATH OITMOKH U HETOYHOCTH;

— paboTaTh HaJ CETEBBIM MPOCKTOM M CHHXPOHH3UPOBATh Pa0OTY HECKOJIBKUX ITOJIb30BATEICH;

— KOMIIOHOBaTh M O(POPMIISITE YePTEXKHU B COOTBETCTBUU ¢ TpeboBanusimu ['OCT;

— COCTaBIIAATh CHENU(UKALNU U BBIBOJUTH OTYETHI B Excel;

— CO037aBaTh MPOTOTUI 00BEKTa XUMUKO-TEXHOJIOTUIECKOTO MMPOU3BOJICTBA

Bnaoems:
— METOAAMHU NPUMEHEHUs CTaHIAPTHBIX MMAKETOB MPUKIIAJHBIX IPOrpaMM, B YACTHOCTU NAKETOB
AutoCAD, st mpoekTupoBaHus 00BEKTOB XMMUYECKOTO IPOU3BOICTBA
— HaBbIKaMHU O(QOPMIJICHHS U BBIBOJIA FTOTOBBIX YEePTEXKEH Ha IedaTh U B CTOPOHHUE (hopMaThl JUIs
nepeady 1o CeTu;

3. Kparkoe conep:kanue IHCIUNIHHBI
Paszgen 1. 3nakomcTBO ¢ mnpoaykroM. IloHsiTHe JOBYXMEPHOr0o W TpPeXMEpPHOIro
NMPOEKTHPOBAHUS
1.1. O630p peiaka mpoayktoB CAIIP. 3 ypoBas CAIIP u mpumepsl mporpamMm sl KaKIoTo
YpPOBHS.
1.2. CAIIP «AutoCAD». Co3nanue yeprexa 1o madnony. @opmaTsl uepTexei.
1.3. B3aumoeiicTBrE MPOIYKTA CO CTOPOHHUM MPOTPAMMHBIM 00ECTICUEHUEM, UMITOPT U IKCIIOPT
00BEKTOB 1 M300paKEHUH.
Pa3nes 2. /IBymepHoe NpOoeKTHPOBAaHHE
2.1. Komanael pucoBaHus 0a30BbIX NPUMUTHBOB. CrOCOOBI TIOCTPOCHUS TMPUMHUTHBA.
Bo3mokHOCTH monmunuHum, ee ocodeHHocTH. IlocTpoeHrne 0ObEeKTOB € MOMOIIBIO OPTOTOHAIBHOTO
U TIOJISIPHOTO PEXUMOB.
2.2. Komangasl pegaktupoBanus. CriocoObl pelakTHPOBAHUS U UX OCOOCHHOCTH ISl K&KIOTO BUIA
npuMUTUBOB. HacTpoiika ciioeB M NpUMEHEHHE WX K PA3IMYHBIM MPUMUTHBAM — TOTOBBIM M
CTpOSAIIMMCS B IaHHBIA MOMeHT. CBOMCTBA CIOSI.
2.3. Huxusas koManaHas ctpoka. [IpuBsizku.
2.4. lloctpoeHue cinoXHbIX TpUMUTUBOB. Purypa. Ee oco0eHHOCTH U nIpeHa3HAYCHHE.
2.5. BeraBka Tekcra.
Pa3nes 3. TpexmepHoe npoekTHpPOBaHHE
3.1. Tlonstue «cuctembl koopauHaT». llonb3oBaTenbckas W MHUPOBas CHCTEMBI KOOPIWHAT.
[Tepexon mexny cucreMamu koopauHat. Kyo o630pa.
3.2. Untepdeiic npoctpanctBa «3D mpoektupoBanuey». [IpuBbraHbie KOMaHabl u3 2d ¥ HOBBIE
MaHeNu.
3.3. Ilpocreiinmue TpexMepHbIe GUTYPHI U UX TTOCTPOEHUE: TUIUH/P, I1ap, KOHYC U T.1I.
3.4. Co3naHue CIOKHBIX TPEXMEPHBIX TEJI. BBIIABINBAHUE U CO3/IaHNE 00JIacTH.
3.5. PepakTupoBaHuE TPEXMEPHBIX TEJ - CIOCOObI PeJaKTUPOBAHUS KIACCUYECKUMHU METOJIaMU U
METOJaMH «CII0KEHHE-BbIYUTAHUE.
Paznen 4. Ogpopmuiienune yepreka. basbl JaHHBIX
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4.1. Hanecenue pa3mMepoB, BBIHOCOK M Ip. TUIBI pa3MepoB M UX peAaKTUPOBAHUE. AHHOTATUBHBIE
pa3mepsl. CriocoObl HaHECEHUs M OTJIMYMS OJHOrO Tuma oT japyroro. Co3maHue COOCTBEHHOTO
Pa3MEpPHOro CTUJIS U NOAKIIOYEHHUE yXKe paHee co3aaHHbIX. CTaHIapThl pa3MEepOB U BBIHOCOK
4.2. Co3nanuie TOTOBBIX HaOOpoB MpUMUTHBOB. Co3naHue 0J0KOB u mabioHOB. BeraBka OI0KOB.
3arpy3ka 0J0Ka U3 APyroro yeprexa Uin U3 CeTH.
Paspnen S. Busyaiamszanus yeprexa
5.1. Hacrtpoiika cBeTa Ha TPEXMEPHOM 4YepTexe. TUIbl HCTOYHMKOB CBETA, WX OTIHYUS H
HacTpoiika. [IpaBuna pa3menieHuss ICTOUHUKA CBETA HA YEPTEXKE.
5.2. Co3manne MaTepuaioB U MPUMEHEHHE TOTOBBIX HA0OPOB U3 CTAaHAAPTHOW 0a3bl JaHHBIX. THITBI
MaTepUaIoB, WX OTIMYUTEIbHBIE OCOOCHHOCTH M BO3MOXHOCTH pEIaKTUpOBaHWsA. PennepuHr
M300paKeHUs], €r0 HACTPONKU U PEKUMBI.
Pa3neu 6. IlporoTnnupoBanne npoexkra
6.1. Bpemenne B mnporoTunupoBaHue. IlpuMeHeHHe CpencTB NPOTOTUINUPOBAHMS ISt
MIPOCKTUPOBAHUS XUMUYECKUX MPOU3BOJICTB.
6.2. [IpoToTUnUpoBaHUE MIPU MTOMOIIY MPOTPAMM TPEXMEPHOTO MpoeKTupoBaHus. [IpenmymiecTra
CUCTEM aBTOMAaTH3MPOBAHHOTO MPOEKTUPOBAHUS Ha MpUMEpPE IporpaMmMHoro npoaykra AutoCAD
2019.

4. O0beM y4eOHOI JUCHUNJIMHBI

O0BbeM JUCHUTIINHBI
Bun yae6HO# paboThI Axan | Actp.
3E
9. q.
OO01ast TpyA0EMKOCTh TUCIUTUTHHBI 3 108 81
KonTakTHasi pabora — ayIMTOpHbIE 1,78 64 48
3aHSITHSA:
Jlexun 0,89 32 24
[Ipaktrueckue 3anstus (I113) 0,89 32 24
JlaGopatopusie padotsl (JIP) - - -
CamocTosiTesibHasi padora 1,22 44 33
KonTtakTHas camocrosiTenbHas pabota 0,2 0,15
CamocTrosTenbHOE H3YUCHHE Pa3/IeIOB 1,22 43.8 32.85
JUCIUTUTAHBI
Bua kouTpoJis: 3ayerT

AHHOTanuA padoyeil NPOrpaMMbpl JUCHHUILIMHBI
«KoMnbroTepHbIe METOIbI OLIEHKH CBSI3H CTPYKTYPA - OMOJIOTHYEeCKasi AKTUBHOCTD)

1. Heab (ucuunIMHbI — OJTYyYEHUE 3HAHUI U HABBIKOB 11O MCIOJIb30BAHUIO TEXHOJIOTUN U
CpeICTB XeMOMH(GOPMATUKH B TIPE/ICKa3aHUs CBOWCTB COCTUHEHUH.

2. B pe3yabTaTe u3yuyeHUs JUCUMILJIMHBI 00Y4YaIOUIUIics M0 MporpaMmme 0aKkajaBpuara
HOJIKEH:

Obaadoamse crenyomUMy KOMIETSHIIMSIMA U HHAUKATOPaMH UX JOCTH)KECHUN:

[IK-7.1, TIK-7.2, T1IK-7.3, YK-1.3.

3nameo:

— OCHOBHBIC TIOHATHSA, ONpEACTCHHUS, METOAbl M  MOAXOAbI, HCIOJIb3yeMble B
XeMOMH(POPMATHKE;

— crocoObl  TPEICTAaBICHUS XWMHUYECKHUX IaHHBIX, METOABI OCYIIECTBICHUS IIOMCKa B
XUMHAYECKHX 0a3ax aHHBIX;

— OCHOBHBIC XUMHUYECKUE 0a3bl AaHHBIX, HCIOJIB3YEMbIC B Pa3IMYHBIX HAYYHBIX IEJSAX, U
METOBI pabOTHI C HUMU;

— METOJIbl TEOPETHYECKOr0 CO3AaHUs M 0TOOpAa XUMHUUECKUX COCTUHEHUHN ISl IPOBEACHUS
CKpPUHUHTA
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Ymemy:

— UCTIONIb30BaTh ~ OCHOBHBIE  (PU3UKO-XMMHUYECKHE,  MaTeMaTUYecKue U HHbIe
€CTECTBEHHOHAYYHbIE MTOHATHS U METO/IbI IIPU PELIeHUH MPOo(ecCHOHANbHBIX 3a/1aY;

— co3J1aBaTh COOCTBEHHbIE XMMHUECKHE 0a3bl JaHHBIX, ONIEPUPOBATH UMU, TPOBOJAUTD MTOUCK
B HUX

Braoemp:

— METOJMKaMH MOJEIUPOBAaHUSA CTPYKTypa-CBOWCTBO, BHPTYaJbHOTO CKPUHUHTA U
BaJIMIAIlMU MOJICTICH;

— TeXHUKAaMU  MOJICJIUPOBAHMS  CBOMCTB XMMHYECKHUX COCJAMHEHUH, ONTHUMHU3ALMUU
CTPYKTYpPbl XUMHUYECKUX COCTMHEHUHN 1 COCTaBOB

3. KpaTrkoe comepxkanue Q1 CUUIIITHHbBI

Pasznen 1. BBenenue B nucuuiuiuny. llpeacraBienue XuMu4eCKUX 00bEKTOB.

1.1. IIpsamas u obpaTHas 3a7a4u MOACTHUPOBAHHUS.

1.2. IIpencraBnenue MOJIEKYJIL.

1.3. MaTpuuHoO€e NpeACcTaBICHUE, BUJIbI MATPHII.

1.4. [ToBepxHOCTH. BH1bI TOBEPXHOCTEM.

1.5. MonekymsipHas Gpopma.

Pa3gen 2. XumMnueckue 0a3nl JaHHLIX.

2.1. Tunsr 6as.

2.2. lu3aitn OMOINOTEK TaHHBIX.

Pa3nen 3. MoaeaupoBanue " cTpyKTypa-cBOMCTBO

3.1. JleckpunTopsl.

3.2. Ucropus MonennpoBaHus "CTpyKTypa-CBOMCTBO".

3.3. ObpaboTKa JaHHBIX.

3.4. O6nacTh NIPUMEHUMOCTH.

"

4. O0beM y4eOHOI JUCHUNIMHBI

O0beM TUCHMTIJIMHBI
Bun yaeOHO# paboTh Axan | Actp.
3E
9. 9.
OO6m1ast TpyA0€MKOCTh TUCITUTUTHHBI 3 108 81
KonTakTHas padora — ay1inTOpHbBIE 1,78 64 48
3aHATHSA:
Jlexiun 0,89 32 24
[Tpaktuueckue 3ausatus (113) 0,89 32 24
JlaGopaTtopusie padoTs (JIP) - - -
CamocrosiTesbHasi padora 1,22 44 33
KoHTakTHas camocTosTenbHas pabora 0,2 0,15
CaMocCTOATEIbHOE NU3YUYEHHE PA3ACIIOB 1,22 43.8 32,85
JUCIUTIINHBI
Bua konTpoJs: 3a4yeT

AHHOTanuA padoyeil MPOrpaMmbl AU CHUNIMHBI
«XHUMHYecKHe HCTOUYHHKH TOKA»

1. Heab aumcuMmiauHbl — QopMupoBaHue 0a30BBIX 3HAHMM O BUAAX M crocodax
AIIEKTPOXMMUYECKOTO 3amacaHus U MpeoOpa3oBaHMs SHEPTHH, a TAKXKE O TEPMOAMHAMHUYECKHUX U
KUHETHYECKUX COOTHOIICHUSX, ONPEACISAIOMNX PEXKUMBl  (DYHKIIMOHUPOBAHUS XHUMHYECKHX
HCTOYHHKOB TOKa, HanOoyiee MIMPOKO NPUMEHSEMBIX B MPOMBIIUICHHOCTH, TPAaHCIIOPTE U B
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MOPTATUBHBIX JIEKTPOHHBIX YCTPOICTBAX, a TakKe KOMIETEHIUI, HEeOOXOAUMBIX XUMHUKAM BCEX
CHCHH&HBHOCTCﬁ AJId pCHICHUSA KOHKPCTHBIX 3aJad, CBA3dAHHBIX C IIpoHecCaMu € YYAaCTUCM
3apsHKEHHBIX YaCTHUIL.

2. B pesyabTaTe H3y4eHusi AUCHHUILVIMHBI 00y4alomuiics Mo nporpaMmMe 0akajappuara
JOJIZKeH::

Obnadamye CleAyOMUMI KOMIIETCHIIUAMHU M WHAUKATOPAMH UX TOCTHIKECHUIL:

[1K-6.1, I1K-6.2, TIK-6.3., YK-8.1, YK-8.2, VK-8.3

3HAMb:

— OCHOBHBEIC TepMI/IHBI, IIOHATUS U MCTOAbI BKCHepHMeHTaﬂbHOﬁ SHCKTpOXI/IMI/II/I;

— TEOPETUYECKHUE COOTHOIIECHHUS YJIEKTPOXUMHUECKOU TEPMOIMHAMUKHA U KUHETUKH,

— THUIIBI XMMHWYCCKHX HMCTOYHHKOB TOKaA, HpI/IHI_[I/IHBI nux (byHKI_[I/IOHI/IpOBaHI/IH nu O6HaCTI/I
MIPUMEHEHUS

ymems.

— OIICHUBATh TEPMOJMHAMUYECKHE W KMHETHUYECKHE IMapaMeTphbl AJIEKTPOIHBIX IPOIIECCOB,
HpOTeKaIOIJ_II/IX B XUMHUYCCKHUX HCTOYHHKAX TOKaA, O6OCHOBaHHO BI:I6I/IpaTI: COOTBGTCTBYIOH_IYIO
(hbU3UYECKYIO MOJIEITb JISl PEIICHUs] KOHKPETHOM 3a1a4u;

— MaTeMaTu4ecku 00padaThIBaTh PE3yabTaThl UCCIIEOBAHUS;

3. Kparkoe cogep:xanue TUCUMIIMHBI

Pa3nesa 1. O030p 3/1eKTPOXHUMHYECKHX YCTPOMCTB 3aNIaCaHUsl U NPeBpalleHus!

IHEpPIruu.

1.1.Ilpenmer wucciaenoBaHUS SJCKTPOXUMHM. YCTpPOWCTBA 3alacaHus M TNPeoOpazoBaHUS
sHepruu. [IpakTnyeckue npunoxeHus. «3eaeHasn dHepreTHKa.

1.2 PacTBOpBI 2JIEKTPOJIUTOB

OnekTpoiuTdeckass — auccoruanus. ConbpBarailus HWOHOB B pacTBoOpe.  DHEPrus
KPUCTANIMYECKON PELIETKU U SHEprus coibBaTanuu. CocTosHUE MOHOB B pacTBope. MoH-MOHHBIE
B3auMoieicTBU. Koa(pUIMEeHThl aKTUBHOCTH. DJIEKTPOIPOBOJHOCTh PACTBOPOB. YAETbHAs H
SKBHUBAJICHTHAs ANEKTPONPOBOIHOCTb. MeTo bl U3MEpEeHUs 3EKTPONPOBOTHOCTH.
DIEKTPONPOBOAHOCTh MPU OECKOHEYHOM pa3BEIeHUM U CBI3b C KoddduimeHToM auddy3um.
KoHuenTpannonHas 3aBUCUMOCTD 3JIEKTPOIPOBOTHOCTH.

1.3. DnekTpoxuMuyeckasi TEpMOIMHAMUKA

TepMoauHamMuKka 3JIEKTPOXMMHUYECKUX CHUCTEM. YpaBHeHHe HepHcra. DnexkTpoaBrkyuas
cwia. Pacuer BenmuuuH OJIC. Dnexrtpoansle noreHuuansl. [llkana 31eKTpOAHBIX MOTEHLIHAJIOB.
Jubdy3rnoHHBI TTOTEHIIMAT U MEeMOpaHHbIC TOTeHIMANBL. Pacdyer nuddy3noHHOro moreHmuana.
Non-cenextuBHble a1ekTpoabl. Pacuer 3/IC raabBaHUYECKOrO 3J1€MEHTA.

Pasznea 4. JiekTpoxuMnyeckasi KHHETHKA

4.1 CTanguifHOCTb 3JEKTPOXUMUUYECKHUX MPOIIECCOB

JIBOITHOM AeKTpUYECKUi ciloi u aacopOIus. [loHaTre MTUMUTHpYIOMIEH CTaauK. Y paBHEHUE
Appennyca. Oneprus axtuBauuu. Craaus nepeHoca 3apspa. Cragus  MaccolepeHoca.
[Tonspuzanuonubie KpuBbie. CMenIaHHAs] KHHETHKA.

4.2 3aKOHOMEPHOCTH CTaJANH IIEpEHOca 3apsiia

YpaBHeHue batnepa-®onbmepa. [lepenanpsixeHue. Koncranrta CKOpPOCTH
ANEeKTpoxuMuueckoil peakmnuu. Tok oomena. Cocrapmustomnue dHepruu aktuBanuu. KosdduimeHt
nepeHoca. YpaBHeHue Tademns. Ilpumepsl mporeccoB, CKOPOCTh KOTOPBIX KOHTPOJIHUPYETCS
KMHETHKOU MeK(a3HOTo MepeHoca eKTpoHa.

4.3 3akoHOMepHOCTH cTaauu Auddy3un

Mexanusmbl MacconepeHoca. [IBmwxkymas cuna nupdysun. 3akonsl Puka. Pacnpenenenue
KOHIICHTpAllUl peareHTa BOJW3M TOBEpPXHOCTH djekTpona. CranmuoHapHas auddysus.
Hecranmonapnas auddyszus. IlonsspuzanonHas KpuBasi B yCJIOBHIX CMEIIAaHHON KMHETUKU.

4.4 DNeKTPOXUMHYECKUE METOIbI

Bonpramnepomerpus. YpasHenue Ponpica-llleBunka. Meron Hukoncona s pacuera
KOHCTaHT CKOPOCTU 3JIEKTPOXMMHUYECKUX MpoIeccoB. MUKPOIIEKTPOAbl. XPOHOAMIIEPOMETPHSI.
VYpaBHeHue Korrpemna. XPpOHONIOTEHIIMOMETPHUSI. DNEKTPOXUMHUUECKOE KBapLEBOE
MUKPOB3BEILIUBAHUE.
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4.5 T'uipoaAMHaMUYECKHUE METO/IbI U CIIEKTPOCKOIHS UMITeIaHCa

Konsekuus. ['maponnnamudecke MeTobl. Bpamaromuiicss AMCKOBBIN AJIEKTPOA. Y paBHEHHE
Jlenua. KuHeTnka peakuuu BBIJCIECHHS BOJOPOJAa M PEAKUHUH BOCCTAHOBJIEHUS KHCIOPOAA.
CnexTpockonusi HMMIMEAAaHCAa. ODKBUBAJIEHTHbIE cXeMbl. Pacuer KHMHETHMYEeCKHX MapaMeTpoB U3
JAHHBIX CIIEKTPOCKOIIMH UMIIEIAHCA.

Paszpen 5. XumMuyeckne HCTOYHUKH TOKA

5.1 'anpBaHM4YECKUE DIIEMEHTHI

[lepBuyHblE M BTOPUYHBIE HCTOYHMKH ToOKa. OjeMeHT JlaHmdns—SAkoou. iaeMeHT
Jleknanme. DnemeHT BectoHa. [{MHK-BO3QyIIHbBIE W AIFOMUHHUI-BO3IYIIHBIE 3JIEMEHTHI. JInTHEBas
Oarapest.

5.2 AKKyMyJIATOPBI

CBHUHILIOBO-KUCIIOTHBIA  akkymyssaTtop. Hukenb-kaamueBbli  akkymynsaTop.  JIutuii-
BO3YIIHBIA aKKyMYJIATOp. JINTUI-UOHHBIA aKKYMYJIATOP.

5.3 TomIuBHBIE 37IEMEHTHI

[Ilemo4YHON TOITUBHBINA 3JIeMEHT. TOIJIMBHBINA 3JEMEHT C MPOTOHOOOMEHHOW MEMOpPAHOM.
MeTraHONbHBINM TOIUIMBHBIN 3JIEMEHT. TBEPAOKCUAHBIA TOIUIMBHBIN 3JIEMEHT.

5.4 KongeHcatopsl U CyepKOHIEHCATOPHI

JIBoitHOCIOIHBIE KOHAeHCAaTOPHI. [IceBnokoHAeHCATOPEI. [ MOpUIHBIE KOHIEHCATOPHI.

5.5 JIuTnil-nOHHBIE aKKYMYJISITOPBI UX aHAJIOTH

Martepuanbl st TUTUR-HOHHBIX aKKyMYJSITOPOB. DIEKTPOIUTHI U SJICKTPOJUTHEIE TOOABKH.
TexHOMIOrnYeCKnil MPOIECC M3TOTOBJICHUS JIMTUH-MOHHBIX aKKyMyJasTOpoB. Cpok CiyxkObl |
0€30MMacCHOCTh TUTHI-UOHHBIX AKKYMYJISTOPOB.

5.6 IIpoTo4HBIE AKKYMYJISITOPBI

BananueBpie NIPOTOYHBIE AKKYMYJSTOPBL. bpoMarHble MPOTOYHBIE  AKKYMYJSATOPHI.
Opranuueckue TMPOTOYHBIE AKKyMyJATOpbl. OrpaHuuYeHHss W NPEUMYLIECTBA MNPOTOYHBIX
AKKyMYJISITOPOB.

5.7 llepcrieKTUBHBIC HampaBJCHUS B O00JacTH 3amacaHusi ©W  NpeoOpa3oBaHUS
ANEKTPOXUMHUUYECKOW HSHepruu. HoBble MaTepuanbl uisi akkymynstopoB. Karamuzatopsl st
TOIUIMBHBIX 3J€MEHTOB. HOBBIE apXUTEKTYpBhl AJEKTPOJOB ISl METAI-MOHHBIX aKKyMYJISTOPOB.
Konnenmus 3aMKHYTOTO yrJIepoAHOro UKiIa. Bo3oOHOBIsIEMas SHEpreTHKa.

4. O0beM y4eOHOI JUCHUIJIMHBI

O0BpeM IUCIHUIIIINHEI
Buj yueOHoi1 padoThI Axax, | Acip.
3E
4. 4.
O01mas Tpya10eMKOCTh AU CIUNJIHHBI 3 108 81
KontakTHasi pa6oTa — ayJUTOPHbIE 3aHATHSI: 1,8 64 48,6
Jlexiun 0,9 32 243
[Tpaktrueckue 3ansatus (I113) 0,9 32 243
JlaGopatopusbie padotsl (JIP) - -
CamocrosiTesbHasi padoTa 1,2 44 33
KoHTakTHas camocTosTenbHas pabora 0,4 0,3
CaMocToATeIbHOE U3YICHHE PA3/IeNIOB JUCIIUTLIIMHBI 1,2 43,6 32,7
Bua uTOoroBoro KOHTpoJIf: 3a4€T C OIl.

AHHOTan U padoyeil NPOrpaMMbl JUCHHUILIMHBI
«Opranuveckasi pOTOHUKA)
1. Heap AuCHUNIMHBI — CHOPMUPOBATH Y CTYJEHTOB MPEJCTaBIeHNE O (PYHIAMEHTATBHBIX
W TPUKIATHBIX aCMEKTOB TeHepalud, Tepenayd, MOMYJSIIUU, YCWICHUsS, O00padOTKH,
,Z[GTGKTI/IpOBaHI/I}I nu paCHOBHaBaHI/I}I OIITUYCCKUX CHUTHAJIOB U HOHeﬁ a TaKXKe HpI/IMeHeHI/IGM
YKa3aHHBIX SIBJICHMA TIpU pa3pabOTKe U CO3JAaHUM ONTHYECKHUX, DJIEKTPOONTHYECCKUX U
ONTO3JIEKTPOHHBIX YCTPOMCTB PA3IMYHOIO HA3HAYCHMUS.
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2. B pe3yabTaTe H3yuyeHUus JUCUMILJIMHBI 00Y4YaIOUIUiics MO0 MporpaMmme 0aKkajaBpuara
HOJIKEH:
Obaaoams cleAyOIUMU KOMIETEHIIUSIMH U UHAUKATOPaAMH UX JTOCTHKEHUH:
IIK-6.1, I1K-6.2, [IK-6.3., YK-8.1, YK-8.2, YK-8.3

3nameo:

- Marepuanbl, yCTPOWCTBA, METOJIbI M TEXHOJIOIMH, KOTOpble OOECIeuMBaIOT IMepeaauy,
npueM, 00paboTKy, 0OTOOpaXKeHne 1 XpaHeHHe nHPopMaluy Ha OCHOBE (POTOHOB

Ymemo:

- TPUMEHATh TMONYYCHHBIE 3HAHUS TMpU pa3paboTke ¥ CO3JaHUM  ONTHYECKHX,
ANEKTPOONTUYECKUX U ONTOAIEKTPOHHBIX YCTPOUCTB Pa3IM4YHOI0 Ha3HAUCHUS

Braoemy:

- IOHATUMHBIM amnmnapaToM B o0iacTu pyHIaMEHTAIbHBIX U MPUKIATHBIX aClIEKTOB PaObOTHI
C YCTpOHCTBaMU 00paOOTKU ONTUYECKUX CUTHAJIOB

3. Kpartkoe cogep:xaHue JTUCUMIIIMHBI

Pa3nen 1. ®u3nyeckne 0CHOBbI (POTOHMKH

1.1. DyIeKTpOHHBIE COCTOSTHUS U DJIEKTPOHHBIE IEPEXOIbI

1.2. HeoOpaTumble HOTOXMMUYECKHE PEaKLIUN

1.3. O6parumbie (HOTOXUMHUECKUE PEAKITUN

Pa3nen 2. ®0oTOTEXHOJIOTHH KU3HEAEATEIbHOCTH YeJ10BeKa

2.1. buonoruyeckas GpoToxumus

2.2. udopmarrioHHbIe TEXHOIOTHH

2.3. IIpousBoACTBEHHBIE (POTOTEXHOJIOTHHI

Pa3nea 3. IIpon3BoacTBeHHbIe GOTOTEXHOJIOTHHI

3.1. ®OoTOXNMHUUECKUI CHHTE3 BEIIECTB

3.2. DnekTpoynpaBisieMble CUCTEMBI

3.3. TepMOXpOMHBIE CUCTEMBI

3.4. Opranuyeckue JIFOMUHO(OPHI

4. O0beM y4eOHOI JUCHUNJIMHBI

O0BEM MUCIUIUINHEI
Bun yueGHOMI paboThI Axan. | Actp,
3E
q. q.
OO01ast TpyA0EMKOCTh TUCIUTUTHHBI 3 108 81
KonTakTHasi pabora — ayIMTOPHBIE 1.8 64 48
3aHSITHSA:
Jlexun 0,9 32 24
[Ipaktrueckue 3austus (I113) 0,9 32 24
Jlabopartopusie pabots (JIP) - - -
CamocTosiTesbHasi padora 1,2 44 33
KonTtakTHas camocrosiTenbHas pabota 0,4 0,3
CamocTosTenbHOEC H3YUCHHE Pa3/IeTIOB 1,2 436 | 327
JUCIUTUTAHBI
3auém c
Bua uToroBoro KOHTpoJIs: .
OUeHKou

5.4. IIpakTuka

AHHOTanus padoyeil NPOrpaMMbl NPAKTUKH
«Y4eOHasi NPAKTHUKA: 03HAKOMUTEIbHAS MPAKTUKA»
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1.lenun npakTHKHU- TOTyYeHHE TEPBUYHBIX MPOPECCUOHAIBHBIX YMEHHUM U HAaBBIKOB, B TOM UHCJIE
MEPBUYHBIX YMEHUN U HABBIKOB HAYYHO-UCCIEAOBATEIbCKOM IS TEIIbHOCTH.

2.B pesyabTaTe H3y4eHUs] JUCHHUILUINHBI 00y4Yaromuiics Mo nporpaMMe dakajaBpuarta
JOJIZKeH::

Ob6nadamye cleayOMUMU KOMIIETEHIIMAMU U UHIMKATOPAMH UX JTOCTHKECHUS:

VK-1.1, YK-1.2, YK-1.3, VK-1.4, VK-1.5, YK-2.1, YK-2.2, VK-2.3, YK-2.4, VK-2.5,VYK-4.1, VK-
4.2, VK-4.5, VK-6.1,VK-6.2, YK-6.3, YK-6.4, VK-8.2, YK-8.3, OIIK-1.1, OIIK-1.2, OIIK-1.3,
OIIK-2.1, OIIK-2.2. OIIK-2.3, OIIK-2.4, OIIK-3.1, OIIK-3.2, OIIK-4.1, OIIK-4.2, OIIK-4.3,
OIIK-5.1, OIIK-5.2, OIIK-6.1, OIIK-6.2, OIIK-6.3, OIIK-6.4.

3nams:
— TOJIXOJIBI K OPraHU3allii CaMOCTOSTEILHOM U KOJUIEKTUBHON HAYYHO-UCCIICIOBATEIBCKOM

padoTHI;
— OPUHOUIIBI OpraHru3aluu IMPOBCACHUA SKCIICPUMCHTOB U HUCIBITAaHUH.

Ymemu:

— BBIMIOJIHATH MOMCK, 00pabOTKY, aHAIN3 U CUCTEMAaTH3alHI0 HAyYHO-TEXHUYECKONH HH(POPMAaLIUY;
— IPOBOJUTH XMMUYECKHI HKCIIEPUMEHT C COOJIIOAEHNEM HOPM TEXHUKHU 0€3011acHOCTH;

— BBIMIOJIHATH 00pabOTKyY M aHAIN3 PEe3yIbTaTOB SKCIIEPUMEHTOB U HCIIBITAaHUH;

— IPOBOJUTDH aHAJIN3 HAYYHO-TEXHUYECKON JINTEPaTyPBhI;

Braoems:
— KOMIUIEKCOM TMEPBOHAYAIBHBIX 3HAHUW W TIPEJICTABJICHUH 00 OpraHU3aIlii Hay9IHbBIX

HCCIICIOBAHNH;
— HaBBIKAMH U3JI0KCHHS TIOJTYUYCHHBIX 3HAaHUN B BUJIE OTYETA O TIPOXOXKICHUH MPAKTHKH.

3.Kparkoe conep:kaHue NPAKTHKH
Paszgea 1. Llenu u 3a1a4un 03HaKOMUTEIBHOM MPAKTUKU. OPraHU3alMOHHO-METOANYECKHUE
MeponpusaTus. MHCTpyKTaxu Ha pabodem MecTe.

Pa3nes 2. O3HakoMIIEHHE C HICTOPUEN U OpraHU3alMeN HayuYHbIX UCCIIEI0BaHU, TPOBOAUMBIX HA
kadenpe (mabopaTopuu, CTPYKTYPHOM TIOJIpa3/IeIICHUN ).

Pazaen 3. BeimonHenune uHAMBUAyabHOTO 3a1anus. COop, 00paboTka U cucTeMaTu3anus
MH(GOPMALIMOHHOTO U HKCIIEPUMEHTAIBHOT0 MaTepuana. [loaroroska or4era o NpoXoXIeHUN
O3HAKOMUTEIBHON MPAKTHKH.

4. O0beM NPaKTHKH

O0beM NpaKTHKHU
Buj yueOHoi1 padoThI Axax, | Acip.
3E
4. 4.

O0mas TpyA0eMKOCTh NPAKTHKH 3 108 81
KonTakTHasi paboTa — ay1MTOPHbIE 3AHATHS: 1,8 64 48,6
B TOM 4ucCJIe B JOpMe NPAKTUYECKON MOATOTOBKHU: 1,8 64 48,6
CamocrosiTesbHasi padoTa 1,2 44 33
B TOM 4YHcCJIe B (hOpME MPAKTUUECKON MOATOTOBKH: 1,2 44 33
KonTakTHas camoctosiTennbHas paboTa I 0,2 0,3
CaMOCTOSITETbHOE U3YYEHUE PA3/ICIIOB MPAKTUKHU ’ 438 32,7
By MTOroBOro KOHTPOJIS: 3a4yer
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AHHOTanuA padoyeil MpOrpaMMbl NPAKTHKHU
«IIpon3BOACTBEHHOI NPAKTUKH: TEXHOJOTHYECKAS] MPAKTUKA)

1.IHesb NpaKTUKM — MMOJYYCHUH YMEHUI U HABBIKOB, HEOOXOIUMBIX TSl (HOPMUPOBAHUS HAYIHO-
MPAKTUIECKOW 0a3bl MPOBOJMMOTO HMCCIEIOBAHUS, MOATOTOBKU MyOMUKanuii 00 aKTyaabHOCTH U
MPAKTHYECKOM 3HAYMMOCTH BBITIOTHSAEMOM paOOTHI.

2.B pe3yJbTaTe NpoXo:KIeHUs MPAKTHKH 00y4alolIUiics M0 mMporpaMmMe 0aKkajaappuara
JAOJIKEH:

Obaaoams CIeAyOMUMU KOMIETCHIIUSIMHA U UHAUKATOPAMH UX JTOCTHKCHUH:

VK-1.1, YK-1.2, YK-1.3, YK-1.4, YVK-1.5, YK-8.2, YK-8.3, OIIK-1.1, OIIK-1.3, OIIK-2.1. OIIK-
2.2, OIIK-2.3, OIIK-2.4, OIIK-3.1, OIIK-3.2, OIIK-4.1, OIIK-4.2, OIIK-4.3, OIIK-5.1, OIIK-5.2,
OIIK-6.1, OIIK-6-2. OIIK-6.3, OIIK-6.4.

3name:
— MPUHLHUIIBI OPraHU3alUK MPOBEACHUS SIKCIIEPUMEHTOB U UCIIBITAHUM;

— IPHUHIIMIIBI B CIIOCOOBI 3alTUTHI 00BEKTOB HHTEIUICKTYaThHOW COOCTBEHHOCTH U
KOMMEPIHATU3aliY IPaB Ha 00BEKTHI HHTEIEKTYaIbHON COOCTBEHHOCTH.

Ymems:
— BBITIOJTHATH TIOMCK, 00pabOTKY, aHAIM3 U CHCTEMAaTH3AII0 HAYIHO-TEXHUYECKOW HH(POPMAIIHH;

OCYILIECTBIISATH BEIOOP METOJIMK U CPEJCTB pPELICHH 3a1a4, IOCTaBICHHBIX IPOrPAMMOI MPAKTHUKHY;
— IPOBOAUTH XMMHYECKHM SKCIIEPUMEHT € COOIIOICHHEM HOPM TEXHUKH 0€30MacHOCTH;

— BBITIOJHATH 00pa0OTKY U aHAIIN3 PE3YIbTATOB SKCTICPUMEHTOB M UCIIBITAHUN;

— QHAJIM3UPOBATh BO3HUKAIOLIUE B HAYYHO-UCCIIEA0BATEIBCKOMN IEATENBHOCTH 3aTPYyAHEHUS U
CIOCOOCTBOBAThH UX Pa3pelICHUIO.

Braoemo:
— IpreMaMHu pa3pabOTKH TIAHOB M MPOTPAMM MIPOBEICHUS HAYYHBIX UCCIEAOBAHUN, TEXHUIECKUX

pa3paboToK;
— HaBBIKAMU M3JI0)KEHHSI ITOJYYCHHBIX 3HAHUH B BHJIE OTYETA O MPOXOXKICHUH MTPAKTHKH.

3.Kparkoe cogepxxkanne NPpaKTUKHU

TexHonornyeckas mpakTHKa BKIIOYAET STANbl 03HAKOMIIEHHUS C MPUHIUIIAMU OpPTaHU3aluN
MPOBEACHUS HKCIIEPUMEHTA U UCTIBITaHUH (pa3jensl 1, 2) u 3Tan NpakTUYECKOTO OCBOCHUSI YMEHUI
1 HaBBIKOB (pa3zaen 3).

Pasznen 1. Beenenue — 1ienu v 3a1a4u TEXHOJIOTMYECKOM MPAaKTUKU. OpraHu3aiuoHHO-
METOAUYCCKUC MepOHpI/I}ITI/I}I. TGXHOJIOFI/I‘-IGCKI/IG I/IHCprKTa)KI/I.

Pa3nes 2. 3HakOMCTBO ¢ OpraHu3alUeil HAy4HO-UCCIEA0BATEIbCKOM IEeATENBHOCTH, CHCTEMOM
yIpaBJIeHUs] HAYYHBIMU UCCIIeA0BaHUSIMHU. [IpuHIMIIBI, TeXHOIOTHH, (POPMBI M METO/IbI
OpraHu3alyyu HayYHO-UCCIIEA0BATENbCKOM AeATENbHOCTH. [lTaHnpoBaHue Hay4YHOHN AESATEIBHOCTH
OpraHH3alMH.

Pasnen 3. Bemmonnenue nHauBuayanbHoro 3aganus. Coop, 00paboTka U cucTeMaTr3alus
nHpopmanroHHoro marepuana. OpopmieHue oryera.

4. O0beM NpaKTHKH
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O0beM NpakTHKHU
Buj yueOHoi1 padoThI Axax, | Acip.
3E
4. 4.
O01mas TpyA10eMKOCTh NPAKTHKHA 6 216 162
KonTakTHasi padoTa — ayIMTOPHbIE 3AaHATHS: 4,4 160 120
B TOM 4HcJie B popMe NPaKTHYeCKOI MOATOTOBKH: 4,4 160 120
CamocrosiTesbHast padoTa 1,6 56 42
B TOM 4HcJie B popMe NPaKTHYECKOH MOATOTOBKH: - - -
KonTakTHas camoctosiTenbHas paboTa 16 0,4 0,3
CaMOCTOSITETbHOE U3YUYEHUE PA3/ICJIOB MPAKTUKHU ’ 55,6 41,7
Bua uTOoroBoro KOHTpoOJIf: 3a4éT ¢ oeHKoH

AHHOTanus padoyeil NPOrpaMMbl NPAKTHKH
«IIpon3BoacTBeHHAs] MIPAKTHKA: MPeJIUIVIOMHAsI IPAKTHKA»

1.11es1b MPAKTUKHU — BHIMOJTHEHUE BBITYCKHON KBATM(PUKAIIMOHHON paOOTHI.

2.B pe3yabTaTe u3yuyeHHus TUCHMILUIMHBI 00y4alOIIUiicA M0 MporpaMme daKajaBpuara
TOJIKEH:

Obaaoams CleqyOMIMU KOMIETCHIIUSIMHA U UHAUKATOPAMH UX JTOCTHKCHUH:
VK-1.2, VK-1.3, YK-1.4, YK-1.5, YK-2.1, YK-2.2, [IK-6.1, I1K-6.2, I1K-6.3, IIK-7.1, IIK-7.2, TIK-
7.3.

3nams:
— MOAXO/IbI K OpPraHU3aIMHi CAMOCTOSTEIIBHON U KOJUICKTUBHOW HayYHO-HCCIICI0BATEIbCKOM

paboTsI;

— MPUHIUIBI OPTAaHU3AINH TPOBEICHUS YKCIIEPUMEHTOB U UCTIBITAHHIA,

— MPUHIUIBI U CIIOCOOBI 3aIUTH 00bEKTOB WHTEIUIEKTYaTbHOW COOCTBEHHOCTH U
KOMMEPIIHAJIU3aINUY TIPaB Ha 00BEKThl HHTEUICKTYaIbHON COOCTBEHHOCTH.

Ymems:
— BBIMOJHATD MOUCK, 00pa0OTKY, aHAJIN3 M CHCTEMAaTH3alUI0 HAyYHO-TEXHUUYECKON HH(pOopMaInu,

OCYILIECTBIISATH BEIOOP METOJIMK U CPEJCTB PELICHHs 3a1a4, IOCTaBICHHBIX IPOrPAMMOI MPAKTUKH;
— MPOBOJUTH XUMUYECKUH IKCIIEPUMEHT C COOJIIO/IEHUEM HOPM TEXHUKU O€30MacCHOCTH;

— BBITIOJIHATH 00pabOTKY U aHAIH3 Pe3y/IhbTaTOB IKCIIEPUMEHTOB U HCIIBITAHHIA,

— aHaJU3UPOBATH BO3HUKAIOIINE B HAYYHO-UCCIIE0BATENbCKON AEATEIbHOCTU 3aTPYAHEHUS U
WCKaTh IIyTH UX Pa3peIICHMUS.

Braoems:
— MpUeMaMH pa3pabO0TKH IUTAHOB U IIPOTpaMM MPOBEACHHS HAYYIHBIX UCCIICIOBAHUIA;

— HaBbIKaMHU HU3JIOXKCHUA MOJTYUYCHHBIX 3HAHUU B BHUAC OTYCTA O MPOXOKACHUUN ITPAKTUKH.

3.Kparkoe coaepxxanne NPpaKTUKHU
Pazgen 1. BBeneHue: mesid v 3a1a4M NpPeIUINIOMHON NPAKTUKHA

Henu u 3anauu npeAIUIUIOMHON MpakTUKU. OpraHu3aliOHHO-METOJUYECKIE MEPOTIPUSITHS.
WNucTpykraxu Ha paboyem MecTe.

Pazgen 2. Opranu3anus ¥ BbINOJHEHHE HAYYHO-UCCIEA0BATENbCKUX padoT Opranuzamus
Hay4HO-UCCIIEN0BATEIBCKON NEATEILHOCTU. YIPABICHUE HAYYHBIMU
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uccnenoBanusiMu. Opranuzanus 1 IUIaHKHPOBaHHE HAyYHO-MCCIIeI0BATENbCKON paboThl Ha Kadeape
(mpo6ieMHOM TabopaTOpHUH, HAYIHOU TPYIIIHI). 3HAKOMCTBO C HAYYHBIMU JOCTH)KCHHUSIMU B
n30paHHON 00JIACTH XMMUHU, H3yUeHUE TIEPCIIEKTUBHBIX HAlpaBJICHUH HccieoBaHuil B chepe
po¢eCCHOHAITBHON NEATETHHOCTH 00y4Yaromerocs.

Pa3nes 3. BoinosiHeHHe HHAMBUAYAIBbHOIO 3a1aHusi. Coop, 00padoTka U cHCTEMATH3ALHA
Mmarepuasaa. OdgopmiieHne ordyera.
Brimonnenue naauBuyansHoro 3aaanus. Coop, o0paboTka v cucTeMaTu3anus HHPOPMAIIMOHHOTO

1 SKCIICPUMCHTAJIbHOI'O MaTCpurajia. Yuactue 06yqa10meroc;1 B BBIITIOJIHCHUH HAYYHO-
Hccaea0BaTeNbekux padot kadenpsl. OhopmieHue oryuera.

4. O0beM NpPaKTHKH

O0BpeM IUCIHUIIIINHEI
Buj yueOHoi padoThl Axax, | Acip.
3E
4. 4.

O0mas TpyA0eMKOCTb 1M CHMILJIMHbI 9 324 243
KonTakTHasi paboTa — ayIMTOPHbIE 3aHATHS: 6,2 224 167
B TOM YHCJe B (popMe NPAKTHYECKOH NOAT0TOBKH: 6,2 224 167
JlaGopatopusbie padotsl (JIP) 6,2 224 167
B TOM 4YHcCJIe B (hOpME MPAKTUUECKON MOATOTOBKH: 6,2 224 167
CamocrosiTesbHast padoTa 1,8 64 49
KonTakTHas camocTositenbHas padbota

1,8 ] )
CaMOCTOSITETbHOE U3YYEHUE PA3/ICIIOB TUCIUTIIINHBI 64 49
Bua koHTpoJs:
JK3aMeH 1 36 27
KoHTtakTHas paboTa — MPOMEKYTOUHAS aTTECTAIIH 0,4 0,3
[ToaroroBka k 3K3ameHy. 1 35.6 26,7
Buja uTOroBOro KOHTpOJIs: IK3aMeH

AHHOTanus padoyeil NPOrpaMMbl NPAKTHKH
«IIpon3BoaCTBEHHAS MPAKTUKA: HAYYHO-HCCJIEI0BaTeIbCKAs padoTay

1.Hea» HUP — nonyvyerune npodeccuoHaabHbIX YMEHUN U OTBITa PO ECCHOHATHHON
ACATCIIbBHOCTH MMYTEM CaAMOCTOATCIIbHOTO TBOPUCCKOTO BBINMOJIHCHUS 3a/1a4, ITIOCTABJICHHBIX
porpaMMoi HaydyHO-HCcclieoBaTenbckoi padotel (HUP).

2.B pe3yabTaTe u3yuyeHUus JUCHMUILUIMHBI 00y4alOIIUiicA M0 MporpaMme daKajaBpuara
HOJIKEH:

Obnadams CIeTyIONTUMA KOMITETCHIIUSAMHA U WHIMKATOPAMH MX JTOCTH)KCHHM:
VK-1.1, YK-1.2, YK-1.3, YK-1.4, VK-1.5, YK-2.1, YK-2.2, YK-2.3, YK-2.4, YK-2.5, YK-6.2, VK-
6.3, YK-6.4, YK-8.1, YK-8.2, YK-8.3, [IK-6.1, IIK-6.2, IIK-6.3, IIK-7.1, IIK-7.2, TIK-7.3.

3nams:
— MOJXO0JbI K OPraHU3aLUHU CaMOCTOSITEIbHON U KOJUIEKTUBHOM HAy4YHO-HCCIIEI0BATEIBCKON
paboTsI;

— OPUHOUIIBI OpraHru3aluu IMPOBCACHUA SKCIICPUMCHTOB U HUCHBITAaHUHN.
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Ymems:
— BBITIOJHSATH MOUCK, 00pab0TKY, aHAIHM3 ¥ CHCTEMATH3aIMI0 HAyYHO-TEXHHUECKON HHPOpMAIIHH,

OCYIIECTBJISITH BEHIOOP METOAMK U CPEJICTB PEIICHUS 3a/1a4, OCTaBJICHHBIX nporpammon HUP;
— IPOBOAUTH XMMHYECKHM SKCIIEPUMEHT ¢ COOIIOICHHEM HOPM TEXHHUKH 0€30MacHOCTH;

— BBITMOJHATH 00pa0OTKY U aHAJIU3 Pe3yJIbTaTOB 3KCIIEPUMEHTOB U UCIIBITAHUN;

— aHAJIM3UPOBATH BO3HUKAIOIIUE B HAYYHO-HCCIEA0BATEILCKOM IEATENbHOCTH 3aTPYAHEHUS U
CIOCOOCTBOBATh MX Pa3peIICHHIO.

Braoems:
— mIpreMaMHu pa3pabOTKU IIAHOB U MIPOTPAMM MPOBEICHUSI HAYIHBIX HCCIIEI0BaHUIT;

— HaBbIKaMH U3JIOKCHHUSA MMOJTYYCHHBIX 3HAHUM B BUJAC OTUCTA.

3.Kparkoe conep:xxanne HUP

Pa3nea 1. Beenenue — nenu u 3agaun HP. Oprann3anmoHHO-METOANYECKUE MEPOIIPUSITHSL.
HNHcTpykTaxu Ha pabodyeM MecTe.

Pa3zaen 2. 3HaKOMCTBO C OpraHu3alMe HAyYHO-UCCIIEI0BATENBCKON IEITEIBHOCTH, CUCTEMOM
yIpaBleHUs] HAYYHBIMU UCCIIeOBaHUSIMHU. [IpUHIUIIBI, TEXHOIOTHUH, POPMBI U METOJIBI
OpraHu3aIy HAyYHO-UCCIICIOBATEIHCKOM ACITEIHFHOCTH HAa MPUMEPE OpraHU3alMA HAYIHOU
paboTsI kadenpsl (MpobaeMHOI T1abopaTopuH, Hay4HOH rpymmbl). [InaHupoBaHue Hay4HOM
JEeITECILHOCTH.

Pasnen 3. Beimonnenue nHauBuayanbpHoro 3aganus. Coop, 00paboTka U cucTeMaTr3alus
uHpopmanroHHoro marepuana. Odpopmienue ordera. JInunoe yuactue o0ydaromerocs B
BBITIOJTHCHUH HAYyYHO-HCCIICIOBATEIBCKUX PA0OT Kadenprl (CTPYKTYpHOTO TTOAPA3ACIICHHUS ).

4. O6bem HUP
Beero Cemectp
. 5 cemecTp 6 cemecTp
Buj yueOHoi1 padoThl Axa Axa Axa
3E 1 3E | 3E A
4. 4. . 4.
O0mas Tpy10eMKOCTh NPAKTHKH 12 432 4 144 8 288
KonTakTHasi pabora — ayIMTOPHbIE 8,9 320 2,7 96 6.2 224
3aHATHS:
B TOM 4HcIIe B (hopMe MPaKTHIECKON 8.9 320 27 9 6.2 224
IIOATOTOBKH:
CamocrosiTenpHas padbora 3,1 112 1,3 48 1,8 64
KonTtakTHas camocrosiTenbHasi pabota 0,6 0,2 0,4
CamocTosTenpHOE H3YUCHHE Pa3/IeIOB 3,1 1114 1,3 47.8 1,8 63.6
MIPAKTUKU
. 3auér ¢
Bua uToroBoro KOHTpoJIs: 3auér .«
OlIeHKOH
Beero Cemectp
Buj yuyeOHoii pa6oThI S cemecTp 6 cemectp
3F Actp. 3E Actp. 3F Actp.
4. q. 4.
O01mas TPy10eMKOCTb NPAKTHKHA 12 324 4 108 8 216
KonrakTHas padora — ayiuToOpHbIE 89 | 2403 2.7 72.9 62 | 1674
3aHSITHSA:
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B TOM 4HCIIe B (hopMe MPAKTUIECKON 89 | 2403 27 72.9 62 | 1674
MMOATOTOBKH:
CamocrosTenbHas pabora 3,1 83,7 1,3 35,1 1,8 | 486
KoHnrtakTHas camoctosTenbHas pabora 0,45 0,15 0,3
CaMocTosATENbHOE N3YUEHUE PA3/IEIIOB 3,1 83.25 1,3 34.95 1,8 483
MPAKTHKHU

.. 3auéT ¢
Bupa utoroBoro KOHTpoOJIs: 3auér .

OLIEHKOM

5.5. 'ocynapcTBeHHAasi UTOrOBasi aTTECTALMS: MOATOTOBKA K NMpoLeaype 3alMThl U 3a1UTA
BBINYCKHOM KBAJH(UKAIMOHHOH padoThI

1.Ileqb rocynapcTBeHHOH HMTOrOBOM aTTeCTAMH: NOATOTOBKH K Mpoueaype 3aliuTbl M
3aIIMTHI BHINMYCKHON KBAJTU(PUKAIMOHHON Pad0ThI — BBISIBIICHUE YPOBHS TEOPETHUECKON
MPAKTUYECKOH MMOATOTOBIEHHOCTH BBIITYCKHUKA BY3a K BBIMOJIHEHUIO PO(ECCHOHANBHBIX 33124
cooTBeTCcTBUS ero noArotoBku TpedoBanusmM GI'OC BO mo nanpasnenuro noaroroBku 04.03.01
Xumus.

2.B pe3yabTaTe rocy1apcTBeHHOH UHTOr0BOI aTTecTAlMM 00y4YaKoIUiics M0 MporpaMmme
O0axajiaBpuaTa J0J2KeH 00/1a1aTh CJIeIy0IMMI KOMIIETeHIHAMM:

YK-1.1, YK-1.2 ,VK-1.3, YK-1.4, VK-1.5, VK-2.1, YK-2.2 , VK-2.3, VK-2.4, VK-2.5, VK-3.1,
VYK-3.2, YK-3.3, VK-3.4, VK-3.5, YK-4.1, YK-4.2, YK-4.3, VK-4.5, YK-4.6, YK-5.1, YK-5.2, VK-
5.3, VK-6.1, YK-6.2, YK-6.3, YK-6.4, YK-7.1, YK-7.2, VK-7.3, YK-8.1, YK-8.2, YK-8.3, YK-8.4,
VK-8.5, YK-8.6, VK-8.7, YK-8.8, YK-9.1, YK-9.2, YK-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-2.4, OIIK-3.1, OIIK-3.2, OIIK-4.1,
OIIK-4.2, OIIK-4.3, OIIK-5.1, OIIK-5.2, OIIK-6.1, OIIK-6.2, OIIK-6.3, OIIK-6.4, I1IK-6.1, I1K-
6.2, [IK-6.3, I1K-7.1, TIK-7.2, T1K-7.3.

3name:
— MOPSIIOK OpTaHU3aINH, IUTAHUPOBAHUS U MIPOBEICHUST HAYYHO-UCCIICOBATELCKUX padoT ¢

HCIOJIb30BAHHUECM MMOCJICAHUX HAYYHO-TCXHUYCCKUX ,Z[OCTI/I)KCHI/Iﬁ B HaHHOﬁ 06HaCTI/I;
— OCHOBHBIC Tpe6OBaHI/I$I K IpEACTaBJICHUIO PE3YJIBTATOB ITPOBCACHHOI'O UCCIICAOBAHUA B BUAC
HAayY4YHOTI'O OTUCTA, CTaTb! WJIN JOKJIaJa.

Ymems:
— CaMOCTOSITETTLHO  BBIABJISITH  TEPCIICKTUBHBIE  HAMPABICHUS  HAYYHBIX  HMCCICIOBAHUU,

00OCHOBBIBaTh AKTYaJbHOCTb, TEOPETUYECKYI0 M MPAKTUYECKYI0 3HAYUMOCTh IPOOJIEMBI,
IPOBOJUTH  AKCIEPUMEHTAJbHBIE  WCCICAOBAHUS, AaHATU3UPOBaTh U HMHTEPIPETUPOBATH
MOJTyYeHHbIE Pe3yJIbTAThI;

— OCYILECTBJIATH MOUCK, OOpa0OTKY M aHAJIW3 HAyYHO-TEXHUUYECKOW HWH(POpMAIMU MO TeMe
BBITIOJTHSIEMOW pabOThI, B TOM YHCIIE C IPUMEHEHNEM COBPEMEHHBIX TEXHOJIOTHH;

— paboTaTh Ha COBPEMEHHBIX MPUOOPAX, OPraHU30BBIBATH MPOBECHNE SKCIIEPIMEHTOB

— WCHBITAaHHUH, TPOBOJUTH UX 00pabOTKY U aHATM3UPOBATH PE3YIbTATHI.

Braoems:
— METOJOJIOTUENW U METOJMKOMN MTPOBEICHHS HaYYHBIX UCCIEAOBAHNI; HABBIKAMU CaMOCTOATEIbHON

HAYYHOH M UCCIIE0BATENBCKOM PadoTHI;
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— HaBbIKaMH paGOTBI B KOJUICKTHUBC, IJIAHUPOBATHL W OPraHU30BLIBATH KOJIJICKTUBHBLIC HAYYHBIC
HUCCIICAO0BaHMA; OBJIAACBATb COBPCMCHHBIMU MCTOAAMHU HUCCIICAOBAHUA W aHaliM3a IMOCTABJICHHBIX
npobiuem;

— CIIOCOOHOCTBIO peuiaTh MOCTAaBJICHHBIC 3ada4du, UCIOJb3yd YMCHHA W HABBIKKM B OpraHHU3allun
Hay4YHO-UCCIIE0BATEILCKUX PA0OT.

3. Kpartkoe cogep:xaHue rocy1apcTBeHHOH UTOr0OBOM aTTecTalul

['ocymapcTBeHHass HMTOroBas arrectanus oOydaroIuMxcs IO Iporpamme OakajaBpuara
MPOBOJIUTCS B (hopMe 3alUThl BRITYCKHON KBanu¢pukanuonHoii padotel (BKP). ['ocynapcTBennas
utorosas arrectanus B popme 3amutbl BKP mpoxoaut B 8 cemectpe Ha 6a3ze 3HAHUH, TTOJTYICHHBIX
CTYJAEHTAMH IIPU U3y4eHUH aucuuIuivH HampasieHus 04.03.01 Xumus.

['ocymapcTBeHHass UTOroBas arrecTanus OOydyarolMXCsl MO IporpaMme OakajgaBpuaTa —
3alUTa BBITYCKHON KBATU(DPUKALMOHHOM pabOThI MPOBOAUTCS rOCYIapCTBEHHON IK3aMEHALIMOHHOM
KOMUCCHEMN.

Kontponbs 3Hanumii oOywarommuxcs, moiaydeHHbIX npu ocBoeHuun OOII, ocymiectBisiercs
nmytem nposenenus 3anuThl BKP u npucBoenus kBanudpukaum «0akaiaBpy.

4. O0beM rocy1apcTBeHHOM UTOTOBOM aTTECTALNM

[Iporpamma oTHOcHTCSI K 0Os3aTeNbHOM YacTH ydyeOHOTO TIutaHa, K OJoKy 3
«[ocymapcTBeHHAss UTOTOBAs aTTECTAllMs» M PACCUYUTAHA HA COCPEIOTOYCHHOE MPOXOXKICHHE B 8
cemectpe (4 kypc) oOyuenus B obOweme 216 u (6 3ET). Ilporpamma mpeamojaraer, 4To
oOyuJaroluecss UMEIOT TEOPETUYECKYI0 U MPAKTUYECKYIO0 MOJTOTOBKY B OOJACTH CHEKTPATbHBIX
METOIOB UCCIIeIOBaHMsI, (PU3NICCKON XUMHH, KBAHTOBOH XUMHH.

. B B akaaem. B
Buabl yueOHoii padoThI 3a4€eTHBIX wacax aCTPOHOM.
eIMHUIAX qacax
Oomas Tpynoemkocts I'MA no yueoHOMY I1aHY 6 216 162
KonTakTHas padora (KP): - - -
CamocrositesbHas padora (CP): 6 216 162
KonrtakTHas paboTa — UTOroBas arrecTamus 0,02 0,67 0,5
Bremonnenue, Hanucanue u opopmienrne BKP 5,98 215,33 161,5
Bun konrpoJs: zanmmTa BKP

5.6. ®akyabTaTHUBBI

AHHOTanus pabouyeit mporpaMmbl TUCITATTAHBI
«IlepeBoa HAYYHO-TEXHHYECKOH JTUTEPATYPHD)

1.Ieau AMCHUIIMHBI-TIPHOOpETEHNE 00yJalOIUMUCS 0011el, KOMMYHUKAaTUBHOM 1
npodecCHOHaIbHON KOMITETCHINH, YPOBEHb KOTOPBIX Ha OTJCIBHBIX 3TAax S3bIKOBOH
MOJITOTOBKH MTO3BOJISIET BBIMOIHATE PAa3INYHbIe BUABI IPO()ECCHOHAIBHO OPUEHTHPOBAHHOTO

MEepEeBO/Ia B MPOU3BOICTBEHHOW U HAYYHOU JIEATEIIbHOCTH.

2.B pe3yabTaTe u3yuyeHUs JUCHMILUIMHBI 00y4alOIIUiicA M0 MporpaMme daKajaBpuara

JOJIIKEH
Obnadams CIeTyIOUTUMA KOMITCTCHITUSMU
VK-4.1, YK-4.2, YK-4.3, YK-4.4, YK-4.5, YK-4.6
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3name:
— OCHOBHBIE CTIOCOOBI IOCTHKEHHUS SKBUBAJICHTHOCTH B TIEPEBO/IC;

— OCHOBHBIE TIPUEMBI IIEPEBOJIA;

— SI3BIKOBYIO HOPMY M OCHOBHBIE (DYHKITHH SI3bIKA KaK CUCTEMBI;

— JIOCTaTOYHOE JIJIs1 BBIOJIHEHUS MTEPEBO/Ia KOJIMYECTBO JIEKCHUECKUX €AUHHULL, (Pa3eoJIOTu3MOB, B
TOM YHCJI€ COL[UATBHBIX TEPMUHOB U JIMHTBOCTPAHOBEAUECKUX peaInil.

Ymemo:
— NPUMEHSTh OCHOBHbBIE ITPUEMBI IIEPEBO/A;

— OCYIIECTBIISITh MUCHMEHHBIN MEPEBO/I C COOJIIOIEHUEM HOPM JIEKCHUECKOM SKBUBAJICHTHOCTH,
COOJTIOICHHEM TPaMMATHYECKIX, CAHTAKCUYECKUX M CTUITUCTHYECKUX HOPM,;

— o(hopMIIATE TEKCT MepeBoa B KOMITBIOTEPHOM TEKCTOBOM PEIAKTOPE;

— OCYHIECTBIISITH IEPEBOJI C COOJIIOICHHEM HOPM JICKCHUUYECKON AKBUBAJICHTHOCTH, COOTIOICHUEM
IrPaMMaTHYECKUX, CHHTAKCUYECKUX U CTHIMCTHYECKUX HOPM TEKCTa MepPEeBOa U TEMIOPATbHBIX
XapaKTEPUCTUK UCXOIHOTO TEKCTA.

Braoems:
— METOJIMKOM MPeANnepeBOIIECKOr0 aHaIN3a TEKCTa, CIOCOOCTBYIONIEH TOUHOMY BOCTIPUSITHIO

HCXOAHOI'O BBICKA3bIBAHHUA,

— METOJIMKOW MOJATOTOBKHU K BBIIOJIHEHHIO NEPEBOIA, BKIIOYAs MOUCK HHPOPMALIUU B CIIPABOYHOM,
CHeIUaIbHOM JINTEpaType U KOMITBIOTEPHBIX CETSX;

— OCHOBaMH CHCTEMbI COKPAIIICHHOW IMEPEeBOIECKOM 3aMCH NP BHITIOJHEHUH TTEPEBO/IA;

— OCHOBHOW MHOSI3bIYHON TEPMHUHOJIOTHEN CIENUATIBHOCTH,

— OCHOBaMH pe(eprupOBaHMs U aHHOTHPOBAHUS JINTEPATYPHI 110 CIIEHUAIBHOCTH.

3.KpaTkoe coaep:kanue I CHUNIHHBI:

Beenenue. [Ipenmer u posib mepeBojia B COBpEMEHHOM o01ecTBe. Paznuunblie BUABI IEPEBOA.
3agauu ¥ MECTO Kypca B TOArOTOBKE OakanaBpa TEXHUKH U TEXHOJIOTUH.

Pa3zpen 1.

1.1. CpaBHEHME TTOPSAKA CJIOB B aHTJIMMCKOM M pYCCKOM IpeaiioxkeHusx. [lepeBoa mpocroro
MMOBCECTBOBATCIILHOT'O MTPCAJIOKCHUA HACTOAICTO, 6y;[y1uer0 " ODpomeauero BpEMCHHU.

OcobeHHOCTH TIepeBOoia BOIPOCUTENBHBIX U OTPULIATEIBHBIX MPEIOKEHUH B Pa3IMYHBIX
BpEMEHaX.

1.2. IlepeBon npeanoxxeHuit Bo Bpemenax Indefinite, Continuous. UreHue u nepeBoj 1o TeMe
"Xumus".

Paznea 2.

2.1. IlepeBox npemnoxenuii Bo BpemeHax rpymm Perfect, Perfect

Continuous (yTBepAUTEIbHBIC, BOPOCUTENIBHBIE 1 OTpuaTeabHbie popmbl). OcobeHHOCTH
ynoTpeOIeHHs] BCIIOMOIaTeNbHbIX IJ1aroJoB.

2.2. IlepeBon cTpanaTesnbHOro 3ajiora. TpyaHble ciiydau epeBojia CTpaaaTeIbHOro 3auora. Yrenue
Y nepeBoJi TeKCTOB 1o TeMme "Hayka u HaydHble MeTOIbl". AKTUBU3AIUS JICKCUKHU
IIPOYUTAHHBIX TEKCTOB.

2.3. [lepeBoa NMpUAATOUHBIX MPEITIOKEHUN.
[Ipunarounsle nmoanexKaIue.
[Ipunarounble ckazyeMmsble.

[Ipunarounble onpenenuTeIbHbIE.

102



HpI/II[aTO‘IHBIe 06CTO$ITCJ'II)CTBCHHBIC, MNpUIATOYHBIC JOITOJIHUTCIBHBIC.

2.4. Tunbl YCIOBHBIX TIPENJIOKEHHH, MpaBUia U 0COOEHHOCTH MX nepeBoja. [IpakTuka nepeBoaa Ha
npuMepax TekctoB o Xumuu, /[ 1. Menoeneege, nayke u
MexXHON02UMU.

2.5. IlepeBoa mpeasIOAKEHHI C y4€TOM MpaBuiia corjlacoBaHus BpemeH. [Ipsimas u KoCBEHHAs peyb.
2.6. PaznuuHble BapuaHThI IEPEBOA CYIIECTBUTEIBHOTO B IPEAIOKEHUU.

2.7. MonanbHbIE TIIarojibl 1 0COOCHHOCTH UX TIEPEBO/IA.

Pa3BuTHe HaBbIKOB nIepeBoAa 1o TeMme "Hayka 3aBTpamiHero nHs".

2.8. CnenimanpHas TepMuHOJIOTHA 110 Teme "JlabopaTopus".

2.9. Cokpamennst. OcoOeHHOCTH UX TiepeBojia. Pa3BuTre HABBIKOB MEPEBOA HA IPUMEPE TEKCTOB
o Teme "JlabopaTopusi, U3MEepeHUs: B XUMUU'".

Pasnea 3.

3.1. Henuunele ¢hopmsl T1arosna.

WNudunutus (HeonpeaeneHHas ¢popma riarosa). Posb HHQUHUTHBA B MTPEUIOKEHUU U BapHAHTHI
MepeBoia Ha pycckui A3bIk. [IpuyacTust u repyHauii.

3.2. UlHpUHUTHUBHBIE OOOPOTHI.

O06opoT nomnoiHeHNEe ¢ UHPUHUTUBOM. BapuaHThI mepeBojia Ha PYCCKH S3bIK.

Tepmunosorus no reMe "CoBpeMEHHbIE TEXHOJIOTHH .

3.3. O6opoT noexaniee ¢ *HOUHATHBOM. Pa3udHble BApHaHTHI IEPEBO/IA.

Tepmunosiorus no teme "Xumus".

3.4. [lepeBo mpUYACTHBIX OOOPOTOB.

AOGcomoTHBIN mpuyacTHEIM OOOPOT U BapHaHTHI MIEPEBO/IA.
Pa3BuTHe HaBbIKOB nIepeBoAa 1o Teme " Xumus'.

4. O0beM y4eOHOI TUCUMIIIIMHBI

Cemectp
Bcero
Buy yue6HO# paGoTh 5 cemectp 6 cemectp
3F Axan. 3F Axar. 3F Axan.
9. q. 9.
OO61mast TpyA0€MKOCTh JUCIUTIIINHBI 4,0 | 1440 | 2,0 72,0 2,0 72,0
KonTakTHasi pabora — ayiuTOpHBIE 1.8 64,4 0,9 32,0 0,9 32,0
3aHATHS:
[Tpaktuueckue 3ausatus (I113) 1,8 64,0 0,9 32,0 0,9 32,0
CamocTosiTesibHasi padoTa 2,2 80,0 1,1 40,0 1,1 40,0
KonTakTHas camocrositennbHas paboTa 0,4 0,2 0,2
CamocTosTeTbHOE U3YUYCHHUE Pa3/IeiiOB 2,2 79.6 1,1 308 1,1 39.8
JCITUTLIAHBI
Buja uTOroBOro KOHTpOJIS: 3auer 3auer
Beero Cemectp
Bun yae6HO# paboThI 5 cemecTp 6 cemectp
3F AcTp. 3E Actp. 3E Akag.
q. 4. 4.
OO6m1ast TpyA0€MKOCTh TUCITUTUTHHBI 4 108 2 54,0 2 54
KonTakTHas padora — ayinTopHbBIE 1.8 483 0,9 24 0,9 24
3aHATHSA:
[TpakTnueckue 3ansatus (I113) 1,8 48,3 0,9 24 0,9 24
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CamocrosiTesibHAs paboTa 2,2 60,0 1,1 30,0 1,1 30,0
KoHTakTHas camocTosTenpHas pabora 0,3 0,15 0,15
CaMocTOATEIbHOE NU3YUYEHHE PA3AEIIOB 2,2 59,7 1,1 29.85 1,1 39.8
JUCLIUILINHEI

Bua uTOroBoro KOHTpoOJIf: 3ader 3ader

AHHOTanuA padoyeil NPOrpaMMbpl JUCHHUILIMHBI
«paxaaHckasi 3alIUTA B Ype3BbIYANHBIX CUTYAIMSX)

1.0eap AMCHUILIMHBI - TIOATOTOBUTh CTYIEHTA K OCMBICICHHBIM IPAKTHYECKUM ACUCTBUSIM II0
o0ecreyeHn0 CBOeW O€30MacCHOCTH W 3allUThl B YCIOBHUAX BO3HMKHOBEHHS Ype3BbIYAHOU
CUTyalluy IIPUPOTHOTO, TEXHOTCHHOT'O M BOCHHOT'O XapaKTepa.

2.B pe3yabTaTe H3yuyeHUs JUCHMILUIMHBI 00y4YalOIIUiicA M0 MporpaMme daKajaBpuara
HOJIKEH:

Obaadoams CIENYIOMUMA KOMIETCHITHSIMHE:
VK-8.1, YK-8.2, YK-8.3, YK-8.4

3namo:
— XapaKTePUCTUKU TPHUPOIHBIX OCNCTBUN, TEXHOTEHHBIX aBapHWii U KaracTpod Ha paguaIlioHHO,

XUMHUYECKH U OMOJOTHYECKH OMACHBIX 00BEKTaX, MOpaKarolue GakTophl IPYTHX OMACHOCTEH;

— OCHOBBI BO3/ICHCTBHS OMACHBIX ()aKTOPOB YPE3BBIYAMHBIX CHTYallMi HA YeJOBEKa M MPHPOIHYIO
cpeny, IOMyCTUMBIC TIpeeIIbHBIC KPUTEPUN HETATHBHOTO BO3JICHCTBUS;

— Mepbl 0€30MMacHOT0 TTOBEACHUS MPU MPeObIBAHUN B pailoHaX (30HaX) MOKapOB, PAAMOAKTUBHOTO,
XHUMHAYECKOTO M OMOJIOTHYECKOTO 3arpsi3HEHMS,

— CIOCOOBI M CPE/ICTBA 3AIIUTHI YEIOBEKA OT BO3JCHCTBHS MOPAXKAOIMUX (PAKTOPOB UPE3BHIYANHBIX
CUTYaIui IPUPOTHOTO, TEXHOTCHHOTO M BOGHHOTO XapakTepa.

Ymemns:

— HCIIOJIb30BaTh CPEACTBA 3alIUThl OPraHOB JIbIXaHUS U KOXKU, MEIULMHCKHUE ISl CaMO3alllUThl U
OKa3aHUs IOMOIIH IPYTUM JIOJISIM;

— MPUMEHATh TEPBUYHBIE CPEACTBA MOXKAPOTYUICHHUS MAJIs JIOKAIW3alluM W TYIIEHUs MO0Xapa,
BO3HHKIIIETO B ayAUTOPUH (JTaOOpaTOpun);

— OKa3blBaTh cebe W JAPYrUM TMOCTPaJaBUIMM MEAMIMHCKYIO TIOMOIIb C HCIOIb30BaHUEM
Ta0eNbHBIX U MOJIPYYHBIX MEIULUHCKUX CPEICTB.

Bnaoemw:
— npuéMaMH TPOBEJCHHUS] YAaCTUYHOM CAaHUTApHOM O0OpabOTKM MpU BBIXOJE M3 pailoHa (30HBI)

PaIMOaKTUBHOTO, XUMHUYECKOTO U OMOJIOTHYECKOTO 3arps3HEHUS (3apaXKeHNs);
- CHOCOGaMI/I U TCXHOJIOTUSAMU 3allTUTHI B I-Ip€3BI>I‘-Ia.I‘/JIHI>IX CUTyalluiIX.

3.Kpartkoe cogep:xaHue JUCUMIIHHbI.
OmnacHocTu npupoaHOTro Xapakrepa. CTuxuitHbie O€ICTBUSI, SIBJICHUS TPUPOIBI Pa3pyIIUTEILHON
CHJIBI - 3CMJICTPACCHH A, HABOJAHCHU A, CCIICBBIC ITIOTOKH, OIMOJI3HU, CHC)KHBIC 3aHOCHI, U3BCPIKCHUC

BYJIKaHOB, 00BaJIbI, 3aCyXH, YparaHbl, OypH, MOXKaphl.

OnacHOCTH TEXHOTEHHOTO XapakTepa. ABapHH M KatacTpo(dbl Ha paauallMOHHO OIAaCHOM OOBEKTE,
XUMHYECKH  OMacHOM O0OBeKTe, OHOJOTMYeCKH OMacHOM OOBEKTe, Ha  TpaHCIOPTe
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(>KeNe3HOIOPOKHOM, aBTOMOOUIILHOM, PEYHOM, ABHAIIMOHHOM); Ha THAPOCOOPYKCHHSIX; Ha
KOMMYHAJIbHBIX CUCTEMAaX KHU3HEOOECIICUCHUSI.

OnacHocTH BOEHHOTo Xapakrtepa. [IpuMeHeHHEe OpyKuUsS MaccOBOrO MOpa)KeHHs (sIepHOro,
XUMHYECKOT0, OMOJIOTMYECKOT0), OOBIYHBIX CPEICTB C 3aKHTaTEIbHBIM HAMOJTHEHHEM, HOBBIX
BUJIOB OpYXHs. 30HBI 3apa)X€HHUs] OT CPEACTB IMOPaXEHUS M WX BO3JICHCTBUE HAa HAaceJleHUE U
OKPY>KAIOIIYI0 IPUPOIHYIO CPELY.

[ToxxapHasi 0e30MacHOCTh — COCTOSIHME 3alllMIICHHOCTH HaceJeHHs, MMYIIecTBa, oOuiecTBa H
rocynapcTBa oT moxkapos. [loxapHasi omacHOCTh (IPUYMHBI BOSHUKHOBEHHUS MOXKAPOB B 3/IaHUSX,
JecHble Tokaphl). Jlokanmzanus W TymieHue mokapoB. [IpocTeifmme TeXHHUYECKHuEe CpeicTBa
noxapotyienus (oraerymutenu OIl -8, OVY-2) u npaBuia nojib30BaHUs UMHU.

Kommnekc meponpusTuii rpak 1aHCKOM 3alIAThl HACETICHHUS.

Onosemnienue U MHPOPMUPOBaHUE HaceleHHs 00 omacHOcTU. [IpuHSATHE HaceleHHWeM CHUTHAJIOB
omoBenicansi («Baumanue Bcem!», «BosmymHas TpeBoray, «PamuanuoHHas OMACHOCTHY,
«Xumudeckas TpeBoray, «OTOOW OMACHOCTH») W TOPSAOK JEHCTBHS TO HUM. OBaKyalus
HAcCeJIeHUsT U3 30HbI omacHOCTH. CmocoObl 3Bakyalud OJKCTpEHHas 3BaKyallds CTYIEHTOB W3
ayJIUTOPUH MPHU BO3HUKHOBEHHH I10XKapa.

CpencrtBa MHIMBHAYAIbHOM 3amuThl opranoB aeixanus (I'TI-7, I'TI-7B, T'TI-9, P-2, V-2K, PITA-1,
PIIT-67M, PY-60M, «®enukcy», I'JI3K, AL, AIT-3, [13Y-K, UII-4M, UII-5, UII-6, KUII-8),
koxu (JI-1, O3K, KUX-4M, KUX-5M) uenoBeka. MeTuIIMHCKUE CPEICTBA 3AIUTHI .

CpencTBa KOJUIGKTHBHOW 3alllUTHl HaceneHWs. Ha3HaueHue, 3alIMTHBIE CBOWCTBA YOEKHII.
[TpotuBopamuanmnonusie ykpoiTus ([IPY, moazemuble mnemexogHble Nepexoibl, 3ariyOJeHHbIC
CTaHIIMM METPOIIOJIUTEHA), TPOCTEHIINE YKPBITUS (TpaHIIeH, OKOMbI, IepeKphIThie menn). [IpaBua
3aHATHS YOCKUIIA.

Oka3zaHue mnepBOM MEIUIIMHCKOW IMOMOIIM TPH OXKOraxX, paHEHUsX, 3apakeHusx. lIpoBeneHue
YaCTUYHOW CAaHUTAPHOH O0OpabOTKH KOXKHBIX TIOKPOBOB 4YENIOBEKAa IMPU BBIXOJAEC W3 30H
PaZMo0aKTUBHOIO, XUMUYECKOTO U OMOJIOTHYECKOTO 3apakeHUsI (3arpsi3HEHUS ), U3 30H TOKapOB.
JIukBuaanus MOCIHEACTBUM YpEe3BbIYAMHOM cuTyauuu. PanuanuoHHass M XUMHYECKas pas3BelKa
ouara TopaxeHUs (3apakeHus). ABapuiHO-cnacaTenbHbIe padoThl. CnenuanbHas o0paboTka
TEXHHUKH, MECTHOCTH, OOBEKTOB ([I€3aKTHBAIIMS, JeTa3aius, 1e3nH(EKIHs, Je3UNHCEKIIUS
DKCTpeHHas %BaKyalus W3 ayauTtopuu (1abopaToOpuu) B YCIOBHUSX IOXKapa, pagHallMOHHOTO,
XUMHYECKOTO, OMOJOTUYECKOTO 3arps3HCHHs] TEPPUTOPHH C HCIOIB30BAHUEM MPOCTEHIINX
cpencts 3amuThl («Denunkey», /13K, nporuBorasza ['TI-7 ¢ AI1T-3).

4.00beM yueOHO# JUCUMIIJIMHBI

O0BbeM U CIUIIINHEI
Buj yueOHoi1 padoThl Axar, | Acip.
3E
4. 4.
O01mas TpyA0eMKOCTh AU CIUNJIHHBI 1 36 27
KonTakTHasi paboTa — ayIMTOPHbIE 3AHATHS: 0,44 16 12
Jlexknuu 0,44 16 12
[Tpaktrueckue 3ausatus (I113) - - -
JlaGopatopusbie padotsl (JIP) - - -
CamocrosiTesbHasi padora 0,56 20 15
KonTakTHas camocTosTENRLHAS 0.56 0,2 0,15
CaMocCTOsATEIbHOE NU3YUYEHHE PA3AEIOB ' 19,8 | 14,85
Bua uTOoroBoro KOHTpoJIf: 3auér
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