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1. IEJTA OCBOEHUSI JUCLUTIIMHBI (MO1Y.J151)

1.1 | Llenpro OCBOCHUS UCIMILIMHEI ABISETCS (popMIpoBaHHE 00IIeNpo(ecCHOHATBHBIX KOMIIETEHINH M0 PEIICHNIO
HMHKEHEPHBIX 33]a4 B MPO(eCcCHOHANBHOI NeATeTbHOCTH C UCTIOIb30BAaHUEM METOJIOB €CTECTBEHHBIX HAYK HA OCHOBE
pa3BUTHS y 00OYJaIOMIMXCS €CTECTBEHHOHAYYHOTO MUPOBO33PEHHS; HAYYHOTO MBIIIICHHS; [EIOCTHOTO MPEACTABICHUS O
XMMUYECKUX 3aKOHAX OKPYXKAIOIIEr0 MUPA B UX EAUHCTBE U B3aUMOCBSI3H.

1.2 | 3amayn QUCIUTUIMHEL:

1.3 | - [Tonyuenue GpyHIaMEHTATFHOTO 00pa30BaHMs, CIIOCOOCTBYIOLIETO AajbHEHIIEMY Pa3BUTHUIO TMYHOCTH;

1.4]- I/I3yquHe XUMHYECCKUX SIBIICHUI U 3aKOHOB XUMHUH, TPAHULBI UX TPUMCHUMOCTH, IPUMEHECHUEC 3AaKOHOB B BayKHEHIIINX
MPAKTUYCCKUX MPUITOKCHUAX,

1.5 |- BrIpaboTka y oOydarommxcsi IpreMOB U HaBBIKOB PEIICHHsT KOHKPETHBIX 33/1a4 U3 Pa3HbIX 001acTell XUMuH,
MIOMOTAIOIIMX UM B JaJbHEHIIEM pelaTs npodeccHoHaIbHbIE 331a4u;

1.6 | - O3HaKOMIIEHHE OOYJAIOIUXCS C COBPEMEHHOI HaydHO anmapaTypoii H BEIPaObOTKa y 00yJaromuXcst HadaIbHBIX
HaBBIKOB IIPOBEJICHHS SKCIICPUMEHTANIBHBIX UCCICIOBAHHMA.

2. MECTO JUCHUIIVIMHBI MOAYJISA) B CTPYKTYPE OBPA3OBATEJIBHOU ITPOI'PAMMBI

Hukn (pazpen) OIT: | b1.0.12

3. KOMIETEHI[UY OB YYAIOIIETOCSl, §OPMUPYEMBIE B PE3YJIbTATE OCBOEHUSI JUCIATIINHBI
(MOJYJIST)

OIIK-1 CrocobeH pemaTs HHKEHEPHBIE 3a1a4d B IPO(eCCHOHAIBHOH NeATeIbHOCTH C UCTIONB30BaHIEM METOI0B €CTECTBEHHBIX
HayK, MaTEMaTHYECKOTO aHAJIN3a ¥ MOACITHPOBAHUS

OIIK-1.2 [IpuMeHsIeT OCHOBHBIE OHATHS M 3aKOHBI €CTECTBCHHBIX HAYK JUISA PEIICHUS IPEAMETHO-IPOMMIBHBIX 3a1a4

OIIK-1.3 IIpumeHsieT ecTeCTBEHHOHAYYHbIE METOIbl TEOPETHYECKOTO U IKCIIEPUMEHTAIBHOTO UCCIIE0BaHUS 00BEKTOB, MMPOLIECCOB,
SIBJICHUI; TIPOBOANT 3KCIIEPHUMEHTHI 10 33JaHHOH METOUKE U aHAITM3UPYET PE3yIbTaThl

B pe3yabTaTe ocBOeHHSI THCHHILTHHBI (MOAYJISI) 00y4aIOLINTiCH T0KEH

3.1 [|3HaTh:

3.1.1 | ocHOBHBIC MOHATHS M 3aKOHBI XUMUU U UX POJIb B PEHICHUU NIPEIMETHO-IPO(UIBHBIX 3a/1a4;

3.1.2 | METOIBI TEOPETHYECKOTO U KCIEPUMEHTAIBHOTO MCCIICIOBAHIS XUMHIECKIX 00BEKTOB, IIPOIECCOB U SIBICHUH, METOIUKY
IPOBEJICHHS 1 00pabOTKN PE3yJIbTATOB XUMHUYECKOTO IKCIIEPUMEHTa

3.2 | YMeTh:

3.2.1 [ ucriomp30BaTh OCHOBHBIC MOHATHS M 3aKOHBI XMMUH IS PELICHHS IPeIMETHO-IIPOQHUIBHBIX 33124,

3.2.2 | mpUMEHSATh METOIBI TEOPETHIECKOTO U SKCIIEPUMEHTAIBHOTO HCCICIOBAHNS XHMHUIECKUX 00BEKTOB, IIPOIIECCOB
SIBICHUH, IPOBOJUTH XMMHUUECKUE IKCIIEPUMEHTHI 110 3aJJaHHON METOANKE U 00padaThIBaTh UX PE3yIbTATHI

3.3 | Bragern:

3.3.1 | HaBBIKAMU IPUMEHEHUS OCHOBHBIX MOHATHH U 3aKOHOB XUMUH IS pEIIEHHUS IPEIMETHO-ITPOQHUIBHBIX 3a/1aY;

3.3.2 | HaBBIKaMH MTPUMEHEHHUS] METOJIOB TEOPETHUECKOTO M IKCIIEPUMEHTAIBHOTO UCCIIEIOBAHUS XUMIUUECKUX 00OBEKTOB,
MIPOILIECCOB U SIBIICHUI, HABBIKAMH MPOBENICHHUS XUMHUUECKHX SKCIIEPIMEHTOB 10 33aHHOW METOANKE 1 HaBBIKAMU
00paboTKH UX PE3yIBTATOB

4. CTPYKTYPA 1 COAEPKAHUE TUCLUAIIIMHBI (MOYJIST)

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

Pazgen 1. OcHOBHBIE IOHATHS U 3aKOHBI XUMHH

1.1 OCHOBHBIE XHIMHUYECKHUE TOHITHS: MOJIb, aTOMHAs Macca, MOJISIpHAs Macca. 1 1
OCHOBHBIE XMMHUECKHUE 3aKOHBI: COXPAaHEHHs MaCcChl, IOCTOSIHCTBA COCTaBa.
OKBHBAJIEHT, 3aKOH 3KBUBaJIEHTOB. OCHOBHBIE KJ1aCChl HEOPIaHUYECKUX
coeMHEeHUH. PacueT 3KBUBaJICHTHBIX MacC IIPOCTHIX BEIIECTB U CIOKHBIX
coenunenuii /Jlex/

Pazagen 2. OcHOBBI XUMHYECKOI TEPMOIUHAMUKHA

2.1 OHepreTvka XMMUYECKUX NPOLecCOB. BHYTpeHHss SHEPIrUsl, SHTAIbIIN. 1 1
OuTponus, sHeprus ' mo6ca, HapaBIEHHOCTh XMMHUECKUX TporieccoB. /JIex/
2.2 Ompenenenne TemIoBbIX AP dexToB xumuueckux peaxuii /J1ad/ 1 2

Paznen 3. OcHOBBI XMMHYECKOI KHHETHKH

3.1 CKOpOCTb peakiMu U METOJBI €€ perynupoBaHusl. XUMHUYECKOE paBHOBECHE. 1 2
PaBHOBecHS B reTepOTreHHBIX cucTeMax. PeakiimoHHas ciocOOHOCTh
BemecTB. /JIex/
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Pacuer 3aBUCMMOCTH CKOPOCTH peaKLUi OT KOHLUEHTPALUI perupyronmx
BEIIECTB U TeMIepaTypsl. Pacuer KOHCTaHThI paBHOBecUs peakuuid. [IpuHimn
CMeIIeHns XuMuaeckoro pasHoBecus Jle [latense /I1p/

Pazgen 4. Ilepuoanyeckas cucreMa U CHCTEMATHKA 371eMeHTOB. CTpoeHne
atoma. OCHOBHBIE XaPAKTEPUCTHKH 3JIEMEHTOB.

4.1

Crpoenne aroma. KBantoBo-MexaHuueckas Mojieiib aroMa. KopryckynspHo-
BOJIHOBO# Tyanu3M. DIEKTPOHHbIE 000JI04KH aTOMOB. KBaHTOBEIC UHCIa.
IMopsiAoK 3aMoTHEHMS AIEKTPOHHBIX 000I04eK: mpuHIu [laysu, npaBuio
I'yana, npasuia KieakoBckoro. D1eKTpoHHBIE ceMeiicTBa 3neMenToB. /Cp/

10

4.2

OnexTpoHHBIE (hOPMYIIBI U HIEKTPOHHBIE CXEMBI aTOMOB. VI3MeHeHHe CBOMCTB
9JIEMEHTOB 110 IEPHOJIaM U rpymmaM cucteMbl Menzeneesa /I1p/

Pazges 5. Xumudeckasi CBSI3b M CTPOCHHE MOJIEKYJT

5.1

CoBpeMeHHBIE IIPEICTABICHUS O IPUPOJIE XUMUUECKO CBA3U. Onpenenenye u
OCHOBHbIE XapaKTePUCTUKN XUMUYECKOMN CBsI3U. METo/1 BaJIeHTHBIX CBA3EH
(MBC). Meton monekynsapHbix opoutaneit (MMO). [TpocTpaHcTBeHHAS
CTPYKTypa MOJIEKYJl. /IunonbHble MOMEHTEI CBsi3ell U Mosekyil. Bonoponnas
cBs13b. Curma u mu- cBszu. /Cp/

52

DJEeKTPOHHOTOYEUHBIC U CTPYKTYpHBIC (HOPMYIIBI MOJIEKYIT. JIUMOIbHBIC
MOMEHTBI MoJiekys /Cp/

Pa3nen 6. PacTBopnl

6.1

Crioco0ObI BEIpaKCHUSI KOHI[CHTPAIIMU PACTBOPOB. 3aKOHBI PACTBOPOB LIS
cnabbIX AIEKTPOIUTOB. [IpMEHEHHE 3aKOHOB K CHIIbHBIM 3JIEKTPOJIUTAM.
Dnekrpoautryeckas aucconuaiys. CTeneHb AUCCOHUAINHT, KOHCTAHTa
JMCCOIMAIMH, N30TOHNIECKHi K03 durmeHT. IOHHO-MOJIEKY/ISIPHBIC PEaKIIUH.
DnexTponutudeckas pucconuanyst Boasl u pH cpensr. I'unponus coneid. /Cp/

11

Pazgena 7. OKHCINTEIBLHO-BOCCTAHOBUTEIbHbIE nmpoueccnol

7.1

IToHATHE O CTENCHH OKHCICHHS JIEMEHTOB B COSAUHEHUAX. OKHUCIUTEIBHO-
BOCCTaHOBHUTEJIbHBIE CBOICTBA MPOCTHIX BELIECTB U XUMHUYECKUX COCTUHCHHIA.
OKHCIIMTENBEHO-BOCCTAaHOBUTENBHBIE peakuuy. HamnpaBieHHOCTh OKHCIUTEIBHO-
BOCCTaHOBHUTEINbHbBIX peakiuit. CTaHIapTHBIC DIEKTPOIHBIC TOTCHIIHABI.
®opmyna Heprcra /Cp/

7.2

OKHUCITUTETHHO-BOCCTAHOBUTENBHBIE peakiuu /J1ab/

Pazpnen 8. 3JIEKTpOXHMI/I‘-IeCKl/Ie CHCTEMBI.

8.1

XUMHYECKHEe HCTOUYHHUKHU TOKA: FallbBAHUYECKHE SJIEMEHTHI, aKKYMYIIATOPBI,
TOILIMBHBIE JJIEMEHTBI, YCTPOMCTBO, IIPOLIECCH], UCIIOJIB30BaHKUE HA XK.1I.
TpaHcmopTte. Bomopoanas sHepreruka. Dnexrponn3. KaTonHoe BoccTaHOBICHUE
U aHOJHOE OKHCIIEHHE. DNEKTPOIN3 C aKTUBHBIM aHOJIOM. BTopudHBIe nporecchl
pu uiekTpouse. 3akoHbl Papaznes. Beixoa no toky. Ilpumenenue
anexrponuza. /Cp/

12

Pasnen 9. Kopposusi meTajios

9.1

Koppo3us MeTannoB: aMeKTpoXUMHUYEcKas U ra30Bas, IOKa3aTell KOPPO3HH.
Bumbl 25IeKTpOXUMHIECKOH KOPPO3UH: 00pa30oBaHIe TalbBAHNIECKOH HapHl,
KOHILICHTPAI[HOHHOM S9EHKH, KOPPO3UsI MO JeHCTBHEM OIyKIAfOMINX TOKOB.
MeTo5! 3aLIUTHI OT KOPPO3UU: TOKPBITHUS, HHTHOUTOPBI KOPPO3HHU,
aeKTpoXuMHuueckas 3anmra /Cp/

10

Pazgen 10. [IucnepcHblie cucTeMbl

10.1

JlucrepcHble CUCTEMBI, UX KIacCH(pUKAIUU, METOBI IIOTydeHUS. Y CTOHYUBOCTD
JMCTICPCHBIX CHCTEM U CIIOCco0bI nX cradmnmsanuu. /Cp/

10.2

CTpoeHne MULEIT HEOPraHUYECKUX 30J1eH M cIocoObl X Koarymsiuu. Ilopor
xoaryssun /Cp/

Paszpnen 11. CamocTosiTesibHasA padora

IoaroToBka k sekuusim /Cp/

IToaroToBKa K mMpakTHUecKuM 3aHsITHsM /Cp/

11.3

IMoaroroska k maboparopaeM padotam /Cp/

11.4

BeinosHeHre KOHTPOIbHOM padoThl /Cp/

8,6




Paznen 12. KonrakrHasi padoTa Ha aTTecTALMIO

12.1 3auer ¢ ouenkoi /KD/ 1 0,25

12.2 Konrponsnas padora /KA/ 1 0,4

5. OHEHOYHBIE MATEPHAJIbI

OrleHOYHbIE MaTePHAIIbI ISl IPOBEACHHS IIPOMEKYTOYHOM aTTeCTaluu 00YYarOIUXCsl MPUBEICHBI B MIPUIOKCHUH K
paboueii mporpaMme AUCHUTLIHHBL.

@DopMbI U BHIBI TEKYIIEr0 KOHTPOJSI O AUCHHILIAHE (MOJYIIO), BUABI 3aaHUIM, KPUTEPHU HX OLCHUBAHUS,
pacnpeeiicHre 6ajuIoB 110 BUaM TEKYIETO KOHTPOJIS pa3pabaThIBAOTCS PEIoqaBaTelieM UCIUILIMHBL C YUETOM €€ CIICHU(BHKH 1
JIOBOJIAITCS IO CBEZCHHSI 00YJArOIUXCSI Ha [ICPBOM YI€OHOM 3aHSTHH.

Texymuii KOHTPOJIb YCIIEBAEMOCTH OCYIIECTBISIETCS MPENO/IaBaTeNeM JUCIMILTHHBI (MOJIYIs), KaK TPABHUIIO, C
ucnoib3oBanreM DMOC uii myTeM MpOBEPKH IIMCBbMEHHBIX Pa0oT, IPEIYCMOTPEHHBIX PA00YMMH IIPOrpaMMaMi TUCIUILIMH B
paMKax KOHTAKTHON pabOoThl ¥ CAMOCTOSATEIBHON paboThl 00ydaromuxcs. J{yist pUKCHpOBaHUS PE3YabTATOB TEKYIIETO KOHTPOJIS
MO3KeT ucnonb3osatsbes DMOC.

6. YAEBHO-METOINYECKOE U UHOOPMAIIMOHHOE OBECIIEYEHUE JUCHUIIJIMHBI (MO YJIS)

6.1. Pexomennyemas qureparypa

6.1.1. OcHoBHasi 1MTEpaTypa

ABTODBI, COCTaBUTEIN 3arnaBue W3znmarensc O azmpec
TBO, TOJI
JI1.1 | I'muaka H.JL OO0mas xumus Mocksa: | http://www.book.ru/bool
KuoPyc,
2018

6.1.2. JlonoJHHUTENbHAS JINTEPATYPa

ABTOpBIL, COCTaBUTENU 3arnasue W3natensc On. agpec
TBO, TOJ[
JI2.1 |H.JI I'munka 3a/a4un U ypaKHEHUs 1Mo 001t xuMuu: yueb. mocooue mis | 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 | KoHncynbraHT 1U1IOC

6.2.2.2 | TapanT

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCIUIIJIMHBI (MO YJIA)

7.1 | JleknnoHHBIE ¥ Ta0OpaTOPHBIE pabOTHI TPOBOIATCSA B COOTBETCTBHH C PACICAHHEM 3aHATHI B Tab0opaTopusax oOmei
XMMHH, BKITFOYAIOIICH: CYIIMIBHBIN IKa(, YCTPOUCTBO Ui OBICTPOTO MPOCYIIUBAHUS XUM. IOCY/IbI, ITATHB
naboparopHbIi (10 1IT.), aKBaTUCTHILIATOP, OUAUCTHILIITOP, OapomeTtp, Bechl aekTpoHHbie CASCUWG620HV, koMIiekT
¢domnuit, ammapat Kurma, mummiBoiasT™eTp pH-150M 1 B yaeOHO-HCCIIENOBATENBCKON JIA00PATOPUH, BKITFOYAIONICH:
ammapat Kunma, 6apomerp, Ouctmmrsatop, Becsl HR 60, kon6onarpesarens [1341000M, mumuBoast™merp pH-150M, neus
MydenbHast, Tepmobiok [13-4030, xpomartorpad "Xpomarek Kpucran", anexrponeus CLLIOJIL. [Ipu npoBeneHy 3aHATHIA
HCIIONTB3YeTCS TIPOEKTOP M IKPaH.

7.2 Z[J'IH BBITIOJIHEHUSI CAaMOCTOSITEILHOU pa60TLI HCIIOJIB3YCTCA YUTAJIbHBIH 3a]1 OHOJIHOTEKU C BBIXOIOM B I/IHTepHeT.

7.3 | Anst xpaneHus 1abopaTopHOTO 000PYAOBaHHUS PEAYCMATPUBACTCS CIICIL.IIOMEIIECHHE .




