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1. IEJTA OCBOEHMSI 1M CLIUIIJIMHBI (MOYJIST)

1.1 | Llenpro OCBOCHNUS TUCIUITIMHEL SBIISIETCS (POPMUPOBAHKE 00IIEIPOECCHOHANBHBIX KOMIETESHINH M0 PEIICHUIO
HMHKEHEPHBIX 33/1a4 B IPO(ECCHOHABHON AESTENBHOCTU C UCIIONB30BaHIEM METOOB €CTECTBEHHBIX HAyK HA OCHOBE
pa3BUTHS y 00YUJaIOMINXCS €CTECTBEHHOHAYYHOI'0 MUPOBO33PEHHST; HAYYHOT'O MBIIIJICHHST; LIEJIOCTHOIO PEICTaBICHHS O
XMMUYECKUX 3aKOHAX OKPY>KAIOILIEr0o MUPa B UX €AUHCTBE U B3aUMOCBSI3H.

1.2 | 3apaun TUCLIUTIIMHEL:

1.3 | - [Tonyuenue GpyHIaMEHTAIBEHOTO 00pa30BaHUs, CIIOCOOCTBYIOLIETO AaJbHEHIIEMY Pa3BUTHIO THUHOCTH;

1.4]- HBy‘{CHI/Iﬁ XHMHYCCKUX SBJICHUN U 3aKOHOB XUMUH, TPAHUIIBI UX TPUMEHUMOCTH, TPUMCHCHUE 3AaKOHOB B BaKHCHIIIMX
MPAKTUICCKUX MPUITIOKCHUAX ]

1.5 |- BrIpaboTka y 00y9aromuxcsi MPUEeMOB U HABBIKOB PEIICHHS KOHKPETHBIX 3a/1a4 U3 Pa3HBIX 00JacTeil XuMuH,
MTOMOTAOIIMX UM B JajJbHEHIIIEM pemars npodeccHoHaNbHbIC 3a/1a4H;

1.6 | - O3HaKoMIICHHE O0YJAIONIUXCS C COBPEMEHHOM HAyIHOHN armaparypoil ¥ BBIpaO0TKa y 00yJaroNniXcs HadaaIbHBIX
HaBBIKOB IPOBECHHS SKCIIEPUMEHTAIBHBIX UCCIICIOBAaHHH.

2. MECTO JUCHHUIIJINHBI (MOAYJIA) B CTPYKTYPE OBPA3OBATEJIbHOU ITPOI'PAMMBbI

Hukn (pa3men) OIL: | B1.0.08

3. KOMIETEHIIMU OB VYAIOIIETOCSsl, §OPMHUPYEMBIE B PE3YJIbTATE OCBOEHMSI JUCLIUIIJINHbBI
(MOZYJIST)

OIIK-1 CrocobeH pemaTs HHKEHEpPHbIE 331a4U B IPO(ECCHOHATBHOM JeITeIFHOCTH C UCIIOIb30BAHUEM METOA0B €CTECTBEHHBIX
HayK, MAaTEMaTHIECKOTr0 aHaJI3a U MOJEINPOBAHUS

OIIK-1.2 ITpuMeHsIeT OCHOBHBIEC MOHATHS U 3aKOHBI €CTECTBEHHBIX HAYK IS PELICHHS IPEAMETHO-TPO(UIBHBIX 3a1a4

OIIK-1.3 IlpumeHseT ecTeCTBEHHOHAYYHBIE METOIBI TEOPETUUECKOI0 U IKCIIEPUMEHTAILHOTO HCCIIEA0BAHNS OOBEKTOB, POLIECCOB,
SIBJICHUI1; TIPOBOJUT SKCIIEPUMEHTHI 110 3aJaHHOH METOINKE U aHAIIM3UPYET PE3yIbTaThl

B pe3yabTaTe ocBOeHHSI THCHHILTHHBI (MOAYJISI) 00y4aIOLINTiCH T0KEH

3.1 [|3HaTh:

3.1.1 | oCHOBHBIE MOHATHSA M 3aKOHBI XUMHHU U UX POJIb B PELICHUH IPEIMETHO-IPOMUIBHBIX 3a/ay;

3.1.2 | METOIBI TEOPETHIECKOTO U SKCIIEPUMEHTAIIBHOT'O HCCIIEJOBAHNS XMMHUUECKUX 00BEKTOB, IIPOIIECCOB U SIBIICHUI, METOAUKY
NPOBECHHS 1 00paOOTKU Pe3yNbTaTOB XUMUUECKOTO SKCIIEPUMEHTa

3.2 | YMeTh:

3.2.1 [ ucionp30BaTh OCHOBHBIEC MOHATHS U 3aKOHBI XMMHUH AJIS PELICHHS IPeIMETHO-IIPO(MIIBHBIX 3a/1a4;

3.2.2 | mpUMEHATH METOABI TEOPETHIECKOTO U SKCIICPUMEHTAIBHOTO NCCIEAOBAHIS XUMHUYECKIX 00BEKTOB, TPOIIECCOB U
SIBTICHUH, IPOBOAUTH XUMHYIECKHE SKCIIEPUMEHTSHI 10 3aJaHHOI METONKEe U 00pabaTHIBaTh X PE3yIbTAThI

3.3 | Bragern:

3.3.1 | HaBBIKAMH IPUMEHEHHUS OCHOBHBIX ITOHATHII U 3aKOHOB XMMUH IS PELISHNUS IPEAMETHO-TTPO(QMIIBHBIX 3a/1a4;

3.3.2 | HaBBIKAMU TIPUMEHEHUSI METOIOB TEOPETUIECKOTO U SKCTIEPUMEHTAITLHOTO UCCIIEIOBAHUS XUMIYECKAX 00BEKTOB,
MIPOLIECCOB U SBJICHUH, HABBIKAMH MTPOBEICHHSI XUMUYECKUX IKCIIEPUMEHTOB TI0 33IaHHOI METOAMKE U HaBBIKAMU
00paboTKu UX pe3yIbTaToOB

4. CTPYKTYPA U COAEPKAHUE JUCOUILINHBI (MOAYJIST)

Kon HanmeHoBaHWe pa3eioB H TeM /BUI 3aHITHS/ Cemectp | Yaco | Ilpumeuanue
3aHATHUSA / Kype

Pa3nen 1. OcHOBHBIE MOHATHS U 3aKOHBI XUMHH

1.1 OCHOBHBIE XUMHYECKUE MOHSATHSI: MOJIb, aTOMHAsI Macca, MOJISIpHAs Macca. 1 1
OCHOBHBIE XUMUYECKHE 3aKOHBI: COXPAHECHHUS MACCHI, TIOCTOSHCTBA COCTABA.
OKBHMBAJICHT, 3aKOH SKBUBaJIeHTOB. OCHOBHBIE KIIACCHI HEOPTAHUYECKUX
coequHEeHUN. PacueT 3KBUBaJIEHTHBIX MacC MPOCTHIX BEUIECTB U CIOKHBIX
coenuuenu /Jlex/

Pazaes 2. OcHOBBI XHMHY€CKO# TepMOTUHAMUKHA

2.1 OHepreTuka XMMUYECKUX IPOLECCOB. BHYTpeHHsIs SHEpPIusl, SHTAIbINA. 1 1
OHTponus, >Heprus I m66ca, HaIIPaBIEHHOCTh XMMHYECKHUX Nponeccos. /JIex/
2.2 Omnpenenenue TeImIOBBIX 3((EKTOB XMMUYeCKuX peaxiuid /J1ab/ 1 2

Pazngen 3. OcHOBBI XUMHYECKOH KHHETHKH

3.1 CKOpOCTh peaKilui 1 METO/bI €€ peryInpoBaHusl. XUMHYECKOE paBHOBECHE. 1 2
PaBHOBECHS B TeTEpOreHHBIX CUCTeMaX. PeakiioHHast CltocoOHOCTb
BerecTs. /JIex/
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Pacuer 3aBrUCHUMOCTH CKOPOCTH peaklMi OT KOHLIEHTPAUil perupyrouumx
BELIECTB U TeMIlepaTypbl. PacueT KoHCTaHThI paBHOBeCHs peakuuii. [IpuHimn
cMereHns xumudeckoro pasHoBecus Jle llatense /T1p/

Paznen 4. Ilepuoanyeckasi cucTeMa U CHCTEMATHKA 3j1eMeHTOB. CTpoeHue
atoma. OCHOBHbBIE XapaKTePHCTHKH 371eMEeHTOB.

4.1

Crpoenue atoma. KBaHTOBO-MexaHu4ecKast Mozielib aToma. KoprmyckyisipHo-
BOJIHOBO# yanu3M. DNIEKTPOHHBIE 0007104KH aTOMOB. KBaHTOBBIE YHCIa.
TTopsi10K 3amoNHEeHust SJICKTPOHHBIX 000s104ek: npuHIm [Taynu, npaBuiio
I'yana, npasmna KiredxoBckoro. DneKTpoHHBIE ceMelcTBa 3neMenToB. /Cp/

10

4.2

OnexTpoHHBIE (HOPMYIIBI U FITEKTPOHHBIE CXEMBI aTOMOB. MI3MeHEHNE CBOICTB
9JIEMEHTOB 110 IeproAaM U rpymnmnaM cucremsl Menzaeneesa /I1p/

Pa3zgen 5. Xumudeckasi CBSI3b M CTPOEHHE MOJIEKYJT

5.1

CoBpeMeHHBIE IPEICTABIIEHUS O IIPUPOJIE XUMHUUECKOH CBs13U. OpenencHue u
OCHOBHBIE XapaKTePUCTUKA XUMHUUYECKOH CBsI3U. METo/ BalleHTHBIX CBsA3eH
(MBC). Metoa MosekysipHbIx opoutaneit (MMO). ITpocTpaHcTBeHHAs
CTPYKTypa MoJeKy:1. JIunonbHble MOMEHTHI CBsI3ed U MOJIeKyll. BogoponHast
cBsi3b. Curma u nu- cBsizu. /Cp/

52

DJIeKTPOHHOTOYCYHBIC U CTPYKTYpHBIC (HOpMYIbI MONEKY. JJUOIbHEIC
MOMeHTBI Moseky /Cp/

Pa3nen 6. PacTBopsl

6.1

Croco0b! BRIpa)KEHHUST KOHIICHTPAIIMH PACTBOPOB. 3aKOHBI PACTBOPOB ISt
crabbIX 3MIEKTPOIUTOB. [IpMEHEHNE 3aKOHOB K CHIIbHBIM 3JIEKTPOIUTAM.
Dnexrponutuyeckas gucconuays. CTerneHb IUCCOUAINH, KOHCTAHTA
JICCOLMAIINHN, H30TOHNIECKUH ko3 durmeHT. IOHHO-MOJIEKYIISIPHBIC PEAKI[HH.
Onexrponutrdeckas qucconuanyst Boasl M pH cpensl. [uaponus coneit. /Cp/

11

Pazaen 7. OKHCIMTEILHO-BOCCTAHOBHTEIbHbIE nmpoueccnol

7.1

IToHsITHE O CTENIEHH OKHCIICHHS JJIECMEHTOB B COeMHEHMIX. OKHUCIUTENBHO-
BOCCTaHOBHTEIbHBIE CBOMCTBA MPOCTHIX BELIECTB M XUMHUUYECKUX COCANHEHHUI.
OKHCINTENEHO-BOCCTAHOBUTENBHbIE peakuuy. HarmpaBieHHOCTh OKUCIUTEIBHO-
BOCCTaHOBHTEJIBHBIX peakuuil. CTaHIapTHBIC YIEKTPOAHbIE TOTCHIHATIBL.
®opmyna Heprcra /Cp/

7.2

OKHCIUTETEHO-BOCCTAHOBUTENLHBIE peaknny /J1ad/

Paznen 8. 3J1eKTp0ngnqec1me CUCTEMBbI.

8.1

XMMHYECKAE UCTOUHHUKH TOKA: TalIbBAHMIECKUE 3JIEMEHTBI, aKKyMYJIATOPBI,
TOIUTUBHBIE 3JIEMEHTHI, YCTPOHCTBO, IIPOLIECCHI, HCIIOIB30BaHNE Ha XK.1I.
TpaHcmopre. Bogoponnas sHepretuka. Onexrponu3. KaTonHoe BOCCTaHOBICHHE
1 aHOJIHOE OKHCJICHHE. DIIEKTPOIIU3 C aKTHBHBIM aHOIOM. BTopnuHble niponeccs
pu auexrponuse. 3akonsl Papanes. Beixoa no Toky. [Ipumenenue
anexrponusa. /Cp/

12

Paznen 9. Koppo3usi meTajiioB

9.1

Koppo3sus MeTanoB: 2MeKTpoXMMHUYECcKas U Ta30Bast, OKa3aTeNn!u KOPPO3UH.
Bumbl 251eKTpOXIMHYECKOi KOPPO3UH: 00pa30BaHIe TalbBaHHIECKOH TapEbl,
KOHIIEHTPALMOHHON SYEHKH, KOPPO3USI MOA ACHCTBUEM Oy TAIOIIHX TOKOB.
MeTozbl 3aIUTHI OT KOPPO3UH: MOKPBITHS, HHTHOUTOPBI KOPPO3UH,
aeKTpoxuMuIeckas 3ammura /Cp/

10

Paznen 10. IlucniepcHble cUCTEMBbI

10.1

JlucniepcHbIe CUCTEMBI, UX KIaCCU(DUKAIIIH, METOIBI ITOIy4eHUS. YCTOIHUNBOCTh
JUCTIEPCHBIX CUCTEM U CITOCOOBI X cTabumu3amuu. /Cp/

10.2

CrpoeHue MHULEIT HEOPTaHMYECKUX 30JIel U CIIOCO0bI HX Koaryiasuuu. [lopor
xoaryrsiun /Cp/

Pazpnen 11. CamocrosiTenibHasi pabota

Ioaroroska k nexuusim /Cp/

ITonroroBka k mpakTHYeckuM 3auatusm /Cp/

11.3

IMoxroroska k mabopatopHeM pabotam /Cp/

11.4

BeinonHeHne KOHTPOIbHOH padoThl /Cp/

8,6




Paznen 12. KouraktHasi padoTa Ha aTTecTALMIO

12.1 3auer ¢ onenkoi /KD/ 1 0,25

12.2 KonTponsHnas pabora /KA/ 1 0,4

5. OHEHOYHBIE MATEPHUAJIBI

OreHOYHBIE MaTEePHANbI IS IPOBEICHHS IIPOMEXYTOIHOH aTTeCTAllMH OOYJAIOMINXCSl MPUBEICHEI B MIPHUIOKCHUH K
paboueii mporpaMme TUCIUTUIAHBL.

DOopMBI U BUBI TEKYLIETO KOHTPOJISA MO AUCLUIUIMHE (MOIYINIO), BUABI 3aJaHUM, KDUTEPUU UX OLICHUBAHUS,
pacmpeereHre 0auToB IO BUAAM TEKYIIEro KOHTPOJIS pa3padaThIBAIOTCS MPEIOAaBaTelIeM JUCIUILIHHEI C YIETOM €€ CIICIU(DUKA 1
JIOBOZIATCS IO CBEJICHUS O0YJAIONIIXCS Ha IEPBOM yIeOHOM 3aHATHH.

Texymuii KOHTPOJIb YCIIEBAEMOCTH OCYILECTBISIETCS MpenojaBaTeleM JUCHUIUIMHBI (MOYIsl) B paMKaxX KOHTAKTHOM
paboTHI U CaMOCTOATEIBHOM paboThl 00yyaronmxcs. st pUKCHpoBaHHS PE3yNETATOB TEKYIIETO KOHTPOJIS MOXKET HCIOIB30BAThCS
3UOC.

6. YAEBHO-METOAUYECKOE 1 TH®OPMAIIMOHHOE OBECIIEYHEHUE JTUCHUIIJIMHbBI (MOAYJISA)

6.1. Pexomenayemas ureparypa

6.1.1. OcHoBHas1 IMTEpaTypa

ABTOpBI, COCTaBUTENH 3arnaBsue Wznarensc O11. anmpec
TBO, T'OJ
JI1.1 |I'muaka H.JL OO6mas xumus Mocksa: | http://www.book.ru/bool
KnoPyc,
2018

6.1.2. JlonoJHHUTENbHAS JINTEPATYPa

ABTOpBI, COCTaBUTEIH 3arnaBue Wznarensc On. agpec
TBO, TOJ
JI2.1 |H. JI. I'nunka 3amauu ¥ ympaxxHeHus 1Mo ooIeit xumuu: yued. nocodue mist | M.:Kuopy | https://www.book.ru/bo
BY30B c,,2019

6.2 UH(popmManmoHHble TEXHOJIOTHH, HCTIOIb3yeMble PH 0CYIIeCTBJIEHUN 00pa30BaTeILHOIO MPoIecca mo JUCIUTLINHE
(Mony.10)

6.2.1 IepeueHb JIMIIEH3HOHHOTO H CBOOOTHO PACIIPOCTPAHSIEMOr0 MPOrPAMMHOI0 ofecreyeHust

6.2.1.1

6.2.1.2

6.2.1.3| MS OFFICE

6.2.2 Ilepeyenn npoeccuOHAIBHBIX 023 JAHHBIX U MH(GOPMALMOHHBIX CIIPABOYHBIX CHCTEM

6.2.2.1 | KoncynpraHT 1uioc

6.2.2.2 | TapanT

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUIIJIMHBI (MO YJISA)

7.1 | Jlexunonnsle u 1abopaTOpHBIC PAOOTHI MPOBOASTCS B COOTBETCTBUH C PACHIICAHUEM 3aHATHII B TabopaTopusx oormei
XMMUH, BKTIOYAOLICH: CYIIMIBHBI MIKad, yCTPOHCTBO AJsl OBICTPOro MPOCYIIUBAHUS XUM. [TOCY/IbI, IITATHB
nabopatopHbIi (10 1mIT.), aKBaAUCTHILIATOP, OMTUCTHILIATOP, OapoMeTp, Bechl anekrponabie CASCUWG620HV, koMmIutekT
¢dommuit, anmapar Kunma, mumummsonst™eTp pH-150M 1 B yaeOHO-HCCIIeI0BATEIHCKONW JTA00paTOPUH, BKITIOYAFOIIEH:
armmapat Kunma, 6apometp, 6uctumnsarop, Becsl HR 60, konborarpesarens [1341000M, mummuBonst™etp pH-150M, meus
MydenbHas, Tepmobiiok [13-4030, xpomatorpad "Xpomarek Kpucran", anexrporneus CIIOJI. TIpu npoBeneHnu 3aHsATHi
HCTIONB3YeTCSI IPOSKTOP U SKPaH.

7.2 Z[J'IH BBITIOJTHEHUST CaMOCTOSATEIIbHOU pa6OTLI HCIIOJIB3YCTCs YUTAIIbHBIH 3a]1 OMOJIHOTEKH C BBIXO/IOM B I/IHTepHeT.

7.3 | Anst xpareHus: 1ab0paTOpHOTro 000PYIOBaHUS MIPEAYCMATPUBACTCS CIIEI.IOMEIIICHUE .




