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1. IEJTA OCBOEHMSI 1M CLIUIIJIMHBI (MOYJIST)

1.1 | Llenpro OCBOCHUS AUCIUILIMHEI SABISIETCS (POPMHUPOBAHHE O0IIEIPO(heCCHOHANBHBIX KOMIICTSHIIHI 110 PEIICHNI0
HMHKEHEPHBIX 33/1a4 B MPO(ECCHOHANBHOI NeATeIbHOCTH C UCTIONb30BAHHEM METO/I0B €CTECTBEHHBIX HAyK HA OCHOBE
Pa3BUTHSL y O0YHAIOIIMXCSl €CTECTBEHHOHAYYHOTO MUPOBO33PEHHS; HAYYHOT'O MBIIIICHHS; IIEJIOCTHOTO MPEJICTaBICHHS O
XMMUYECKUX 3aKOHAX OKPYKAIOILEr0 MUPa B UX €AUHCTBE U B3aUMOCBSI3U.

1.2 | 3apaun TUCLIUTIIMHEL:

1.3 | - [Tonyyenue GpyHIaMEHTAIEHOTO 00pa30BaHuUs, CIOCOOCTBYIOIIETO JalbHEHIIIEMY Pa3BUTHIO TUNUHOCTH;

1.4]- I/IBy‘{eHI/Iﬁ XUMHYECCKHX SBIICHUN U 3aKOHOB XUMUHU, TPAaHUIBI UX TPUMEHUMOCTH, IPUMECHCHNE 3aKOHOB B BOXKHCHIITNX
MPAKTUYCCKUX MTPUTOKCHUAX,

1.5 |- BrIpaboTka y 00y9aromuxcs IpUeMOB M HABBIKOB PEIICHNS KOHKPETHBIX 3a7ad U3 Pa3HBIX 001acTel XUMUH,
MOMOT'AIOIUX MM B JAJIbHEHIIEM pelath MpoecCHOHANbHbIC 3aJa4H;

1.6 | - O3HaxoMIIeHHE 00YJAIOIIUXCSI C COBPEMEHHOM HAyIHOH armaparypoil ¥ BEIpabOTKa y 00yJaroIixcs Had9aabHBIX
HaBBIKOB IIPOBE/ICHUS SKCIIEPUMEHTAIBHBIX CCIIEJOBAHMI.

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

Hukn (pazapen) OIT: | b1.0.12

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

OIIK-1 CrocobeH pemaTs HHKEHEPHbIE 3a1a4d B IPOPECCHOHAIBHON AeATEIBHOCTH C UCTIONb30BaHUEM METOOB €CTECTBEHHBIX
HayK, MaTeMaTHYECKOr0 aHalM3a U MOAEIUPOBAHUS

OIIK-1.2 ITpuMeHsIeT OCHOBHBIE IIOHATHS 1 3aKOHBI €CTECTBEHHBIX HAYK IS PEIICHUS [IPEAMETHO-TIPO(GHUIBHBIX 33124

OIIK-1.3 IlpumeHseT ecTeCTBEHHOHAYYHbIE METO/AbI TEOPETUUECKOTO U IKCIIEPUMEHTAIBHOTO UCCIe0BaHUS 00bEKTOB, IIPOLIECCOB,
SIBJICHUI; TIPOBOIUT 3KCIIEPUMEHTHI T10 33JJaHHON METOAUKE M aHAITM3UPYET PE3yIbTaThl

B pe3yabTaTe ocBOeHHSI THCHHILTHHBI (MOAYJISI) 00y4aIOLINTiCH T0KEH

3.1 [|3HaTh:

3.1.1 [ OCHOBHBIE IOHATHS U 3aKOHBI XMMHHU H UX POJIb B PEIICHUHU NPEIMETHO-IIPOGIIBHBIX 337134,

3.1.2 [ METOIBI TEOPETHIECKOTO M HKCIICPUMEHTAIBHOTO UCCIEA0BAHNUS XUMUIECKUX 00BEKTOB, TPOLIECCOB U SBICHUI, METOAUKY
HpoBeAeHHs U 00pabOTKU Pe3yNnbTaTOB XMMHYECKOr0 SKCIIEPUMEHTA

3.2 | YMeTh:

3.2.1 | ucionp30BaTh OCHOBHBIC MTOHSATHUS M 3aKOHBI XUMHH JUIS PEIICHUS IPEAMETHO-IIPOGIIBHBIX 33124,

3.2.2 | mpUMEHSTh METOABI TEOPETHIECKOT0 M AKCIIEPHIMEHTAIEHOTO FCCIIE0BAaHNS XMMUYECKHX 00BEKTOB, IIPOLIECCOB H
SIBTIEHHUH, TPOBOJUTH XUMHUUYECKUE FKCIIEPUMEHTHI 10 33JaHHON METOHKE U 00padaThIBaTh UX Pe3yIbTaThI

3.3 | Bragern:

3.3.1 | HaBBIKaMH IPUMEHECHUS OCHOBHBIX ITOHSTHH U 3aKOHOB XMMUH JJISI PEIICHUS IPeIMETHO-IIPOMIIIBHBIX 3a/1a4;

3.3.2 | HaBBIKAMU TIPUMEHEHUS] METOJIOB TEOPETHUECKOTO 1 SKCIIEPUMEHTAIBHOIO HCCIICJIOBAHNST XUMHUECKIX 00BEKTOB,
MIPOLIECCOB U SIBICHUH, HABBIKAMU MPOBEACHUS XUMUYECKUX SKCTIEPUMEHTOB 110 3aJJAHHOW METOJUKE U HABBIKAMU
00paboTKK UX pe3yJIbTaTOB

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 TOHATHS: MOJIb, aTOMHAs Macca, MOJISIPHAst Macca. 1 1
OcHOBHbBIE XUMHYECKHE 3aKOHBI: COXPAHEHUS MacChl, IOCTOSIHCTBA COCTABA.
OKBUBAJICHT, 3aKOH 3KBUBaJICHTOB. OCHOBHBIE KJIACCHI HEOPTAaHUUECKHX
coelMHeHUH. PacueT SKBUBAICHTHBIX MAcC MIPOCTHIX BEIIECTB U CIOKHBIX
coenuuenuii /Jlex/

Pazaes 2. OcHOBBI XHMHY€CKO# TepMOTUHAMUKHA

2.1 OHepreTuka XUMUYECKUX IIPOLECCOB. BHYTpEHHSS SHEPIUs, SHTAJIBIINSL. 1 1
OuTponus, sHeprus ' m66ca, HAIIPaBICHHOCTh XUMUYECKHX IporeccoB. /JIex/
2.2 Ompenenenue TEIIOBHIX Y3P(eKkToB XuMudecKux peakiid /J1ad/ 1 2

Pazngen 3. OcHOBBI XUMHYECKOH KHHETHKH

3.1 CKOpOCTb peakiy U METObI €€ perylInpoBaHus. XUMUYECKOE paBHOBECHE. 1 2
PaBHOBecCHS B T€TEPOreHHBIX CUCTeMaX. PeakllnOHHAas CIOCOOHOCTH
BelecTs. /JIex/
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Pacuer 3aBUCHMOCTH CKOPOCTH peakuil OT KOHIIEHTPALUi perupyroumx
BEIIECTB U TeMIlepaTyphl. PacueT KOHCTaHTHI paBHOBeCHUS peakuuid. [IpuHuun
cMerieHns xumuaeckoro pasaosecus Jle arense /IIp/

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

4.1

Crpoenue atoma. KBaHTOBO-MexaHnueckas Mojielb aroma. KopIyckyisipHo-
BOJIHOBOH Jyanu3M. DJIEeKTPOHHbIE 000J049KH aToMOB. KBaHTOBBIE YHCIIa.
TMopsi 10K 3aMoMHEHMs AIEKTPOHHBIX obonouek: npuHiwmi [aysun, npaBuio
I'yana, npasuna KireakoBckoro. DneKTpoHHBIE ceMeiicTBa aneMeHToB. /Cp/

10

4.2

OnexTpoHHbIE (HOPMYIIBI H YIEKTPOHHBIC CXEMBI aTOMOB. [13MeHEHHe CBOHCTB
3JIEMEHTOB M0 IIepHoiaM U IpymnnamM cucreMsl Menzaeneesa /I1p/

Pa3zgen 5. Xumudeckasi CBSI3b M CTPOEHHE MOJIEKYJT

5.1

CoBpeMeHHBIE NIPEJICTABICHUS O IPUPOJAE XUMUUECKOH cBA3H. OnpeneneHue u
OCHOBHbBIE XapaKTEPUCTUKU XUMHUECKOU CBA3U. MeTos BalleHTHBIX CBsI3ei
(MBC). Metoa MosekyspHbix opoutaieit (MMO). I[IpocTpaHcTBeHHAsS
CTPYKTYypa MOJIEKyJl. JIUIoNbHBIE MOMEHTHI CBsI3€il 1 Mosiekyn. BogoponHas
cBsi13b. Curma u mu- cBsizu. /Cp/

52

DJEeKTPOHHOTOUYEUHBIE B CTPYKTYpHBIE (POPMYIBI MONIEKYI. JlunonsHbIe
MOMEHTBI MoJiekyi /Cp/

Pa3nen 6. PacTBopsl

6.1

CrocoOBbI BEIpaKeHUSI KOHIICHTPAIIUU PACTBOPOB. 3aKOHBI PACTBOPOB ISt
cnabbIxX AIEKTPONUTOB. [IpHMEHEHNE 3aKOHOB K CUITBHBIM 3JIEKTPOIUTAM.
OnexkrponuTHieckas auccoruarys. CTerneHp AUCCOIMAINK, KOHCTAHTa
JICCOLMAIINHN, H30TOHUIECKHH K03 hurmeHT. VIOHHO-MOJICKY/ISIPHBIC PEAKIIHH.
DnexrponuTHyeckas quccouuanus Bogsl u pH cpensl. ['maponus coneid. /Cp/

11

Pazaen 7. OKHCIMTEILHO-BOCCTAHOBHTEIbHbIE nmpoueccnol

7.1

IToHsITHE O CTENICHH OKUCIICHUS 3JIEMEHTOB B COeqUHEHMIX. OKHCIUTENBHO-
BOCCTaHOBUTENbHbIE CBOICTBA MTPOCTHIX BEIIECTB U XUMUYECKUX COSTHHEHHUI.
OKHCIIUTENBHO-BOCCTAHOBUTENBHbIE peakini. HanpaBlieHHOCTh OKHCIIUTEIBHO-
BOCCTAQHOBUTEIIbHBIX peakiuit. CTaHOapTHBIC HIEKTPOAHbIC TOTCHIHAIBL.
®opmyna Heprcra /Cp/

7.2

OKHUCITUTETFHO-BOCCTAHOBUTENBHBIE peakiuy /J1a6/

Paznen 8. 3J1eKTp0ngnqec1me CUCTEMBbI.

8.1

XUMHYecKHe HCTOUHUKH TOKA: TaIbBAHUYECKHE DIIEMEHTBI, aKKYyMYJIISTOPEI,
TOIUIMBHBIE 3JIEMEHTBI, YCTPOUCTBO, IIPOLIECCHI, UCIIONb30BAHNE HA XK. 1.
TpaHcmopre. Bogopoanas sHepreTuka. Dnekrponus. KatonHoe BoccTaHOBIEHHE
U aHOIHOE OKHCIIEHHE. DJIEKTPOIN3 C aKTUBHBIM aHOJOM. BTopuuHbIe mporeccsl
pu auexTponuse. 3akonsl Papanes. Beixon no toky. [Ipumenenue
anexrpomu3a. /Cp/

12

Paznen 9. Koppo3usi meTajiioB

9.1

Koppo3sus MeTansos: 2M1eKTpoXUMHUYecKas U Ia30Basi, IOKa3aTeI KOPPO3HUH.
Bugbl 251eKTPOXUMHAYECKOH KOPPO3UH: 00pa30oBaHNe TalTbBaHIMYECKON ITapel,
KOHIICHTPAIlMOHHON SeHKHU, KOPPO3USI MO ACHCTBHEM OITyKIAIOMINX TOKOB.
MeTobl 3aUTHI OT KOPPO3HUU: MOKPHITUS, UHTHOUTOPHI KOPPO3UH,
aeKTpoXuMHYeckas 3armmura /Cp/

10

Paznen 10. IlucniepcHble cUCTEMBbI

10.1

JlucrniepcHbIe CUCTEMBI, UX KIacCH(DUKAINU, METOABI MOTy4eH . YCTOHINBOCTh
JUCTIEPCHBIX CHCTEM H CITOCO0BI MX cTabunuzanuu. /Cp/

10.2

CTpoeHye MHULEIT HEOPTaHMYECKUX 30JIel U croco0bl UX Koarysiuuu. ITopor
xoarysin /Cp/

Pazpnen 11. CamocrosiTenibHasi pabota

Ioaroroska k nexusam /Cp/

IToxaroroBka Kk nmpakTudeckuM 3aHstusm /Cp/

11.3

IMoxroroBka k 1aboparopasM padboram /Cp/

11.4

BrinonHeHne KOHTPOIBHO# padoTst /Cp/

8,6




Paznen 12. KouraktHasi padoTa Ha aTTecTALMIO

12.1 3auer ¢ ounenkoi /KD/ 1 0,25

12.2 KonTponsHnas pabora /KA/ 1 0,4

5. OHEHOYHBIE MATEPHUAJIBI

OreHOYHBIE MaTEePHANbI IS MPOBEICHNS IIPOMEXKYTOYHOH aTTeCTallMH OOYJAOMINXCS MPUBEICHB! B MPHUIOKECHIH K
paboueii mporpaMme TUCIUTUIAHBL.

DOpMBI U BUIBI TEKYILETO KOHTPOJS MO AUCLUIUIMHE (MOIYIIO), BUIBI 3aJaHUN, KPUTEPHUH UX OLCHUBAHMUS,
pacmpeereHre 0auToB IT0 BHAM TEKYIIET0 KOHTPOIS pa3pabaThIBAIOTCs MPEoAaBaTesieM IUCIUIUTNHEI C YIETOM €€ CIICII(UKH 1
JIOBOZIATCS IO CBEACHHS OOYJAIOIINXCS Ha IIEPBOM yIeOHOM 3aHATHH.

Texymuii KOHTPOJIb YCIIEBAEMOCTH OCYILECTBISIETCS] MPENoJaBaTeeM AUCUUILUTMHBI (MOIYIs) B paMKaX KOHTaKTHOH
paboTHI U CaMOCTOATEIBHOMN paboThl 00yyaronmxcs. s GukcHpoBaHHs Pe3yNbTaTOB TEKYIIETO KOHTPOIS MOKET HCIIONB30BaThCS
3UOC.

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

6.1. Pexomenayemas ureparypa

6.1.1. OcHoBHas1 IMTEpaTypa

ABTOpBI, COCTaBUTEIH 3arnaBue Wznarensc O11. anmpec
TBO, TOJI
JI1.1 | I'muaka H.JL. OO0mas xumus Mocksa: | http://www.book.ru/bool
KnoPyc,
2018

6.1.2. JlonoJHHUTENbHAS JINTEPATYPa

ABTOpBI, COCTABUTENIU 3arnaBue Wznarensc On. agpec
TBO, Ol
JI2.1 |H.JI. I'nunka 3amauun ¥ yrpaXKHeHUs 1Mo 00IIeil XMMHUK: yued. ocodue st 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 | JleximonHBIe ¥ 1ab0OpaTOpHEIE pabOTHI MPOBOSTCS B COOTBETCTBUY C PACIIUCAHIEM 3aHATHH B TabopaTopusax oormeit
XMMHH, BKITFOYAOIICH: CYIIMIBHBIH MIKag, YCTPOHCTBO AJIsl OBICTPOro MPOCYIIUBAHUS XUM. TIOCYIbI, IITATHB
nabopatopHbIi (10 1IT.), aKBaAUCTHILIISITOP, OMITUCTHILIATOP, OapomeTp, Bechl anekTponHbie CASCUW620HV, koMmIuiekT
¢dommuii, anmapar Kunma, muyummsonbtMeTp pH-150M U B yaeOHO-UCCIIEIOBATENBCKOM J1a00paTOPHH, BKITFOYAIOIICH:
armmapat Kunma, 6apometp, buctumnsrop, Becsl HR 60, konbonarpesatens [1341000M, mummusonstmetp pH-150M, neus
MydenbHas, Tepmobiiok [19-4030, xpomarorpad "Xpomarek Kpucran", anexrponeus CILIOJL. Tlpu npoBeneHun 3aHATHIA
HCIIONB3YeTCS IPOSKTOpP U SKpaH.

7.2 Z[J'IH BBITIOJTHEHUS CAMOCTOSITEILHOM pa6OTLI HCIIOJIB3YCTCA YUTAIIbHBIH 3a]1 OMOIHOTEKH C BBIXOZIOM B I/IHTepHeT.

7.3 | Anst xpaneHus: 1ab0paTOpHOro 000pyAOBaHHS IPeyCMAaTPHBACTCS CIEI.IIOMEIICHHE .




