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1. IEJTA OCBOEHMSI 1M CLIUIIJIMHBI (MOYJIST)

1.1 | Llenpro OCBOCHUS JUCIUILIMHEI SBIIETCS (POPMHUPOBAHUE 00IIETIPO(eCCHOHATBHBIX KOMIETECHINH M0 PEIICHUIO
UHKEHEPHBIX 33/1a4 B IPoecCHOHaIBHON IESTEeNbHOCTH C HCHOIB30BaHUEM METOJI0B €CTECTBEHHBIX HayK Ha OCHOBE
Pa3BUTHUS y 00YHAIOIINXCSl €CTECTBEHHOHAYYHOT'O MUPOBO33PEHUS; HAYYHOT'O MBILUICHUS; LIEJIOCTHOT'O IIPEACTABICHUS O
XMMUYECKUX 3aKOHAX OKPYXKAIOLIEro MUPa B UX €IUHCTBE M B3aUMOCBSI3U.

1.2 | 3apaun TUCLIUTIIMHEL:

1.3 | - [Tonyyenue GpyHIaMEHTAIEHOTO 00pa30BaHuUs, CIIOCOOCTBYIOLIETO NANbHEHIIEMY Pa3BUTHIO IUIHOCTH;

1.4]- HBy‘{CHI/Iﬁ XUMHYCCKUX SIBJICHHH M 3aKOHOB XUMUH, TPAHUIIBI UX TPUMEHUMOCTH, TPUMCHCHUE 3aKOHOB B Ba)KHEHIIINX
MPAKTUYCCKUX MPUITIOKCHUAX

1.5 |- BrIpabotka y 00ydaromuxcst IpHEMOB U HaBBIKOB PEIICHIS KOHKPETHBIX 33a4 U3 pa3sHbIX o0nacTeil XuMuH,
MOMOT'AIOIUX UM B JalbHEHIIEM peraTh NpodecCHOHAIbHBIE 3a/1a4H;

1.6 | - O3HaxoMIIeHHE 0OYJAIOIMXCs C COBPEMEHHOH HAyYHOH ammapaTypoi M BEIPaOOTKa y 00y4JaromuXcsl Ha9albHBIX
HaBBIKOB ITPOBEICHHS SKCIIEPUMEHTAIbHBIX HCCIIEI0BAaHUH.

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

Hukn (pazpen) OIT: | b1.0.12

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

OIIK-1 CrocobeH pemaTs HHKEHEPHbIE 3a1a4i B IPO(eCCHOHANBHOH IeATeIbHOCTH C UCIIOIb30BAHUEM METOIOB €CTECTBEHHBIX
HayK, MaTeMaTHYECKOT0 aHallu3a ¥ MOAEIUPOBAHHS

OIIK-1.2 ITpuMeHsIeT OCHOBHBIE TIOHATHS U 3aKOHBI €CTECTBEHHBIX HAYK JUIS PEIICHUS NPEAMETHO-TIPOGHIBHBIX 314

OIIK-1.3 IlpumeHseT ecTeCTBEHHOHAYYHBIE METOIbI TEOPETUUECKOI0 M HKCIIEPUMEHTAILHOTO UCCIIEI0BaHUS O0BEKTOB, TIPOLIECCOB,
SIBJICHUI; TIPOBOAUT KCIIEPUMEHTHI T10 33JJaHHOH METOAMKE U aHAIU3UPYET PE3yIIbTaThl

B pe3yabTaTe ocBOeHHSI THCHHILTHHBI (MOAYJISI) 00y4aIOLINTiCH T0KEH

3.1 [|3HaTh:

3.1.1 | OCHOBHBIE TIOHATHSA U 3aKOHBI XMMHUH U UX POJIb B PEIICHUH MPEAMETHO-IPO(UIBHBIX 3a/1a4;

3.1.2 | METOIBI TEOPETHIECKOTO M HKCTICPUMEHTAIBHOTO UCCIEA0BAHIS XUMHIECKIX 00BEKTOB, IPOIIECCOB U SIBICHUH, METOIUKY
NpOBeeHUs] U 00pabOTKN Pe3yIbTaTOB XUMUYECKOr0 SKCIIEpUMEHTa

3.2 | YMeTh:

3.2.1 [ ncionp30BaTh OCHOBHBIE TIOHATHS M 3aKOHBI XMMUH JJIS1 PELICHUS IPEAMETHO-IPO(UIBHBIX 3a/1a4;

3.2.2 | mpUMEHATH METOABI TEOPETHIECKOTO M SKCIIEPHIMEHTAIBEHOTO HCCIICOBAHNS XUMUIECKIX 00BEKTOB, IIPOIIECCOB U
SIBTICHUH, IPOBOJUTH XUMUYECKHE 3KCIEPHMEHTHI 10 3aJaHHOH METOANKE U 00pabaThIBaTh X PE3yIbTAThI

3.3 | Bragern:

3.3.1 | HaBBIKAMU IIPUMEHEHHS OCHOBHBIX ITOHATHI M 3aKOHOB XUMHH JUTS PEIICHUS NIPEAMETHO-TIPOGHUIBHBIX 337134,

3.3.2 | HaBbIKAaMH IPUMEHEHUS] METOIOB TEOPETUIECKOTO U IKCIIEPUMEHTAIILHOTO UCCIICIOBAHHS XHMUIECKUX 00BEKTOB,
MIPOLIECCOB U SIBJICHUH, HAaBBIKAMH MIPOBEJICHUS XUMUYECKUX YKCIIEPIMEHTOB I10 33JJaHHON METOJUKE U HaBBIKAMHU
00paboTKK UX pe3yabTaTOB

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 XMIMUYECKHE TIOHATHUS: MOJTb, aTOMHAsi Macca, MOJISIpHasl Macca. 1 1
OCHOBHBIC XUMHYECKHE 3aKOHBI: COXPaHEHUS MacChl, IIOCTOSHCTBA COCTABA.
OKBHUBAJICHT, 3aKOH SKBUBaJIEHTOB. OCHOBHBIE KJIaCChl HEOPTaHUYECKUX
coequHeHHH. PacueT 3KBUBaJIEHTHBIX MacC MPOCTHIX BEIECTB U CIOKHBIX
coenuuenuii /Jlex/

Pazaes 2. OcHOBBI XHMHY€CKO# TepMOTUHAMUKHA

2.1 OHepreTuka XUMUUYECKUX MPOLIECCOB. BHYTpEHH IS SHEPrusl, SHTAIbIIN. 1 1
OnTponus, sHeprus [ m66ca, HAIPaBICHHOCTh XUMHYECKUX TIponeccos. /JIex/
2.2 Omnpenenenue TEIIOBEIX 3((HEKTOB XUMUIECKHUX peakiui /J1ab/ 1 2

Pazngen 3. OcHOBBI XUMHYECKOH KHHETHKH

3.1 CKOpOCTh peakii U METO/bI €€ perylInpoBaHus. XUMUYECKOE PABHOBECHE. 1 2
PaBHOBecHs B reTepOreHHbIX cUcTeMax. PeakiioHHast CliocOOHOCTD
Bemects. /JIex/




32

Pacuer 3aBUCHMOCTH CKOPOCTH peakLUii OT KOHIEHTpalUil perupyromux
BELIECTB U TeMIlepaTypbl. PacueT KOHCTaHThI paBHOBecHs peakuuil. [Tpunimn
cMereHns xumudeckoro pasHoecus Jle [llarense /T1p/

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

4.1

Crpoenue atoma. KBaHTOBO-MexaHH4ecKast Mozenb atoMa. KopmyckyisipHo-
BOJTHOBOM IyaJl3M. DJICKTPOHHBIE 000/104KH aTOMOB. KBaHTOBBIE YHCIIA.
[Topsi1oK 3amoMHeHHMs JIEKTPOHHBIX 00omouek: npuHim [laynun, npasuio
I'yana, npaBuna KieukoBckoro. DneKTpoHHBIE ceMeiicTBa aeMeHToB. /Cp/

10

4.2

OnexTpoHHBIE (POPMYIBI U TEKTPOHHEBIE CXEMbI aTOMOB. [I3MeHeHHEe CBOUCTB
9JIEMEHTOB [0 TIEpHo/IaM U Ipynnam cucreMsl Menaeneesa /I1p/

Pa3zgen 5. Xumudeckasi CBSI3b M CTPOEHHE MOJIEKYJT

5.1

CoBpeMeHHbIE IPEICTABICHUS O IIPUPOJE XUMHUUECKOH cBsi3u. OpenencHue u
OCHOBHBIE XapAKTEPUCTUKU XUMUUYECKOH CBsI3U. MeTo/1 BAJICHTHBIX CBsI3ei
(MBC). Meron monexynsapHbix opoutaneid (MMO). [IpoctpancTBeHHAs
CTPYKTYypa MOJIEKYJl. JIUIIONbHBIE MOMEHTHI CBsI3€il 1 Mosiekyn. BogoponHas
cBs13b. Curma u - cBsizu. /Cp/

52

DJNEeKTPOHHOTOYEUHBIE U CTPYKTYPHBIE (POPMYIIBI MOJIEKYI. JIUTIONbHBIE
MOMEHTBI MoJiekyi /Cp/

Pa3nen 6. PacTBopsl

6.1

Croco0bI BEIPaKCHHUS KOHIICHTPAIIMH PACTBOPOB. 3aKOHBI PACTBOPOB LISt
cnabbIX MEKTPOIuTOB. [IpUMeHeHE 3aKOHOB K CHIIbHBIM 3JIEKTPOIIMTAM.
DnekrponuTuyeckas auccorpanms. CTeneHp AUCCOIUANNH, KOHCTAHTA
JICCOLMAIINHN, H30TOHUIECKHH KO3 hurmeHT. IOHHO-MOJICKY/ISIPHBIC PEAKIIHH.
OnexrponuTryeckas aucconuanus Bogsl u pH cpensl. ['maponus coneid. /Cp/

11

Pazaen 7. OKHCIMTEILHO-BOCCTAHOBHTEIbHbIE nmpoueccnol

7.1

IToHsITHE O CTENIEHH OKUCIICHUS 3JIEMEHTOB B COSIMHEHHAX. OKUCIUTEIBHO-
BOCCTaHOBHTEJIbHBIC CBOHCTBA MPOCTHIX BEIIECTB M XUMUYECKUX COSTUHEHUI.
OKHCIIUTENBHO-BOCCTAHOBHUTEIbHbIE peakiy. HanpaBieHHOCTh OKUCIUTEIBHO-
BOCCTAQHOBHTENBHBIX peakuuil. CTaHAapTHBIE AIEKTPOJHBIC OTCHIIHABI.
®opmyna Heprcra /Cp/

7.2

OKHUCITUTETLHO-BOCCTAHOBUTENbHBIE peakiyu /J1a0/

Paznen 8. 3J1eKTp0ngnqec1me CUCTEMBbI.

8.1

XMMHYECKHE HCTOYHUKN TOKA: TAJIbBAHMYIECKHE JIEMEHTbI, aKKyMYJISTODHI,
TOIUTMBHBIE 3JIEMEHTHI, YCTPOHCTBO, IIPOIECCHI, NCTION30BAHIE HA XK. JI.
TpaHcmopre. BogoponHnas snepreruxa. nexrponnus. KarogHoe BoccTaHOBIECHHE
1 aHOJIHOE OKHCIICHHE. DIIEKTPOIN3 C aKTHBHBIM aHO/IOM. BTopnyuHbIe poneccs
npu auexTponuse. 3akonsl Papaznes. Beixon no Toky. Ilpumenenue
anekrponusa. /Cp/

12

Paznen 9. Koppo3usi meTajiioB

9.1

Koppo3sus MeTanoB: a1eKTpoXUMHUYecKasl U ra30Basi, IOKa3aTeNnn KOPPO3HH.
Bubl 251eKTpOXUMHAYIECKO KOPPO3UH: 00pa30BaHHe TAIEBAHNIECKOH TapFbI,
KOHIICHTPAIINOHHON SUCHKH, KOPPO3Us MO AEHCTBHEM Oy TAFOITHX TOKOB.
MeTobl 3aUTHI OT KOPPO3HUU: MOKPBITUS, HHTHOUTOPHI KOPPO3UH,
aneKkTpoxummudeckas 3ammra /Cp/

10

Paznen 10. IlucniepcHble cUCTEMBbI

10.1

JlucrniepcHbIe CUCTEMBI, UX KIACCH(UKAIIUN, METOABI IOTyIeHUsI. YCTOHIHBOCTD
JUCTIEPCHBIX CUCTEM U CITOCOOBI X cTabumu3amuu. /Cp/

10.2

CrpoeHue MHULEIT HEOPTaHMYECKUX 30MIeH M coco0bl ux koaryssiuud. [Tlopor
xoarysiun /Cp/

Pazpnen 11. CamocrosiTenibHasi pabota

[oxroroska k nexuusim /Cp/

IMonroroBka k mpakTdeckuM 3ausTasM /Cp/

11.3

IMoxroroska kx mabopaTopHbM padoram /Cp/

11.4

BrinonHeHHe KOHTPOJIBHOM paboTsl /Cp/

8,6




Paznen 12. KouraktHasi padoTa Ha aTTecTALMIO

12.1 3auer ¢ ouenkoi /KD/ 1 0,25

12.2 KonTponsHnas pabora /KA/ 1 0,4

5. OHEHOYHBIE MATEPHUAJIBI

OreHOYHBIC MaTEePHANbI IS IPOBEICHAS IPOMEXYTOYHOH aTTeCTallMy OOYJAIOMINXCSl MPUBEICHBI B MPHUIOKECHIH K
paboueii mporpaMme TUCIUTUIAHBL.

DOpMBI U BHIBI TEKYILETO KOHTPOJS MO AUCLUIUIMHE (MOIYIIO), BUABI 3aJaHUN, KPUTEPUH UX OLICHUBAHUS,
pacmpeerneHre 0auIoB IO BUIAM TEKYIIET0 KOHTPOIIS pa3padaThIBAIOTCS MPerofaBaTelieM JUCIUIUTHHEL C YIeTOM e CHCHU(DHUKA H
JIOBOZIATCS /IO CBEICHHS O0YJaIOMMXCs Ha IIEPBOM YIEOHOM 3aHSATHH.

Texymuii KOHTPOJIb YCIIEBAEMOCTH OCYILIECTBIISIETCSl MPENoJaBaTeieM AUCHUILUTMHBI (MOIYIs) B paMKaxX KOHTaKTHOU
paboTHI U CaMOCTOATEIBHOMN paboThl 00y4daronmxcs. [ pUKCHPOBaHUS Pe3yIbTaTOB TEKYIIETO KOHTPOJIS MOXKET UCIIOIb30BAThCS
3UOC.

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

6.1. Pexomenayemas ureparypa

6.1.1. OcHoBHas1 IMTEpaTypa

ABTOpBI, COCTaBUTENN 3ariaBue Wznarensc 1. anpec
TBO, TOJT
JI1.1 | I'muaka H.JL. OO6mas xumus Mocksa: | http://www.book.ru/bool
KnoPyc,
2018

6.1.2. JlonoJHHUTENbHAS JINTEPATYPa

ABTOpBI, COCTABUTENU 3arnaBue Wznarensc Omn. agpec
TBO, TOJ1
JI2.1 |H.JI. I'nunka 3amauu ¥ yrmpaxxHeHus 1Mo o01eit xumun: yued. mocodue 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 | KoncynpraHT 1uioc

6.2.2.2 | TapanT

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUIIJIMHBI (MO YJISA)

7.1 | JlexrimoHHBIe ¥ 1ab0OpaTOpHBIE pabOTHI TPOBOSTCS B COOTBETCTBHHY C PACTIMCAHNEM 3aHATHH B 1a00paTOPHSIX 00IIeH
XMMUH, BKITFOYAIONICH: CYIIMIBHBIN MIKad), YCTPOHCTBO Uit OBICTPOro MPOCYIIMBAHUS XHM. TIOCY/bI, IITATHB
nabopatopHbIit (10 1mT.), aKBaIUCTUILIATOP, OUIUCTHILIATOP, OapomeTp, Bechl anekTponHbie CASCUW620HV, koMIuiekT
¢dommuit, anmapar Kunma, muyummsoinst™eTp pH-150M 1 B y4eOHO-HCCIICIOBATENBCKOW JTa00paTOPUH, BKITFOUAIOIICH:
ammapat Kunma, 6apometp, buctumnsarop, Becsl HR 60, konbonarpesarens [1341000M, mummmmBonsT™eTp pH-150M, meus
MydenbHas, Tepmobiiok [19-4030, xpomarorpad "Xpomarek Kpuctan", anexrponeus CIIOJI. [Ipu npoBeneHnu 3aHsaTHil
HCTIONB3YeTCS IPOSKTOpP U SKPaH.

7.2 Z[J'IH BBITOJIHEHHS CAMOCTOSTEIIbHOM pa6OTBI HCIIOJIB3YCTCA YUTAIILHBIHA 3271 OMOIHOTEKH C BBIXOJIOM B I/IHTepHeT.

7.3 | Anst xpareHus 1ab0paTOpHOTro 000PYAOBAHUS MPEAyCMATPUBACTCS CIICI.IOMEIIICHUE .




