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1. IEJTA OCBOEHUSI JUCLUTIIMHBI (MO1Y.J151)

1.1 | Llenpro OCBOCHUS AUCIMILIUHEI ABIAETCS (hopMHupoBaHHE 00mIenpodeccHOHaTBHBIX KOMIIETEHIINH 110 PEIICHHIO
HMHKEHEPHBIX 3314 B IPO(PECCUOHANBHOMN AeATEIbHOCTH C UCIOJIb30BaHHEM METOI0B €CTECTBEHHBIX HayK HAa OCHOBE
pa3BUTHS y 00OYJaIOMIMXCSl €CTECTBEHHOHAYYHOTO MUPOBO33PEHHMSI; HAYYHOTO MBIIUICHHS; [IEIOCTHOTO TPEACTABICHUS O
XMMUYECKUX 3aKOHAX OKPY)KAIOIEr0 MUpPa B UX EIUHCTBE U B3aUMOCBSI3H.

1.2 | 3amaun AUCIHUTUINHEL:

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

1.4]- I/IsyquHe XAMHWYCCKHX SBJICHUHA B 3aKOHOB XUMUH, TPaHUIBI UX IPUMEHUMOCTH, TPUMCHCHNUE 3aKOHOB B BaKHEHIIINX
MPAKTUYCCKUX NPUITOKCHUIX

1.5 |- BripaboTka y oOydarommxcs IpUeMOB M HaBBIKOB PEIICHMs] KOHKPETHBIX 337129 U3 pa3HBIX 00JacTeil XuMuw,
MTOMOTAIOIIUX MM B JaJbHEHIIIEM pelaTh MpoecCHOHANBHBIC 3a1a4H;

1.6 | - O3HaxoMmIIeHHE O0YJarOMUXCS C COBPEMEHHON HAaydIHOH anmapaTypoi M BEIpabOTKa y 00yJIaOMIXCs HadaaIbHbBIX
HaBBIKOB IIPOBEJCHHS SKCIIEPHUMEHTAIBHBIX HCCIICIOBaHUH.

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

Hukn (paznen) OIT: | b1.0.17

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 aHaIn3a U MOACIUPOBAHUS

OIIK-1.2 [IpuMeHseT OCHOBHEIEC IOHATHS U 3aKOHBI €CTECTBEHHBIX HAYK JJIS PEIICHHS IPEIMETHO-IPO(UIBHBIX 32124

OIIK-1.3 IIpumeHsieT ecTeCTBEHHOHAYYHBIE METOIbl TEOPETHUYECKOTO U DKCIIEPUMEHTANIBHOTO UCCIIEOBaHUS 00BEKTOB, POLIECCOB,
SIBJICHUI; TIPOBOANT 3KCIEPUMEHTHI I10 3aJaHHOI METOAMKE M aHAIU3UPYET PE3YIIbTATHI

B pe3yabTaTe ocBOeHHSI THCHHILTHHBI (MOAYJISI) 00y4aIOLINTiCH T0KEH

3.1 [|3HaTh:

3.1.1 | ocHOBHBIC MOHATHSA U 3aKOHBI XUMHU U UX POJb B PELICHUH IPEIMETHO-IIPOPUIBHBIX 33134,

3.1.2 | METOIBI TEOPETHYECKOTO U IKCICPHIMEHTAIFHOTO UCCIIEAOBAHUS XUMUUCCKUX 00BEKTOB, IPOLIECCOB U SBICHUIN, METOIUKY
HPOBENICHHS U 00pabOTKH Pe3yNIbTaTOB XUMHYECKOTO SKCIIEPHUMEHTa

3.2 | YMeTh:

3.2.1 | ucrionp30BaTh OCHOBHBIC MOHSTHUS M 3aKOHBI XUMHUH JUIS PEIIEHHSI IPeIMETHO-TIPOIIBHBIX 33724,

3.2.2 | mpUMEHSTH METOABI TEOPETHIECKOTO U SKCIEPUMEHTATIFHOTO HCCIeIOBAHI XUMHIECKIX 00 BEKTOB, IIPOIECCOB H
SIBICHUH, TPOBOJUTH XMMHUUECKHE IKCIIEPUMEHTHI 10 33laHHOH MEeTOUKe H 00pabaThIBaTh MX PE3yIbTAaThI

3.3 | Bragern:

3.3.1 | HaBBIKAMH IPHIMEHEHHSI OCHOBHBIX IMTOHATHH M 3aKOHOB XMMUH JJISI PEIICHHS IPEIMETHO-IPO(UIBHBIX 3a/1aY;

3.3.2 | HaBBIKaMH MPUMEHEHHUST METOJIOB TEOPETUIECKOTO M SKCIEPHUMEHTAIFHOTO HCCIICIOBAHMS XHMUIECKUX 00BHEKTOB,
MIPOILIECCOB U SIBIICHUI, HABBIKAMHY MPOBEIECHUS XUMUIECKUX IKCIIEPUMEHTOB T10 33JaHHON METOINKE M 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 XHMUUYECKUE MOHATHSA: MOJIb, AaTOMHAsI Macca, MOJISIpHAst Macca. 2 1
OcCHOBHBIE XMMUUECKUE 3aKOHBI: COXPAHEHUS MacChl, IOCTOSHCTBA COCTABA.
OKBUBAJIEHT, 3aKOH 3KBUBaJCHTOB. OCHOBHBIE KJIACCHI HEOPTaHMUECKUX
COeMHEHUH. PacueT S5KBUBaJIEHTHBIX MAcCC IIPOCTHIX BEILECTB U CIOKHBIX
coenunenuii /Jlex/

Pazagen 2. OcHOBBI XUMHYECKOI TEPMOIUHAMUKHA

2.1 OHepreTvka XMMUYECKUX [IPOLIECCOB. BHYTpEHHS SHEPIUs, SHTAIBINS. 2 1
OHTponus, sHeprus I m66ca, HaNIPaBIEHHOCTh XUMHUYECKUX IporeccoB. /JIex/
2.2 OmnpeneneHue TEMIOBEIX P PEKTOB XUMHIECKUX peaknuil /J1a6/ 2 2

Paznen 3. OcHOBBI XMMHYECKOI KHHETHKH

3.1 CKOpOCTb peakIui U METO/IbI €€ PEryaIUpOoBaHusl. XUMHUECKOE PaBHOBECHE. 2 2
PaBHOBecHS B TeTEpOTeHHBIX cUCTeMaX. PeakiimoHHas CloCOOHOCTD
BemecTB. /JIex/
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Pacuer 3aBUCMMOCTH CKOPOCTH PEaKIMi OT KOHLIEHTPALMHA PETUPYIOIINX
BEIIECTB U TeMIepaTypsl. Pacuer KoHCTaHThI paBHOBecHs peakiuil. [TpuHimmn
CMeIeHns XuMuaeckoro pasHoBecus Jle Ilaremse /T1p/

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

4.1

Crpoenne aroma. KBanToBo-MexaHnueckas Mozels atoma. KopmyckyispHo-
BOJIHOBO#1 yanusMm. DIeKTpOHHbIE 0601049KH aTOMOB. KBaHTOBBIC UHCIIa.
TMopsiaok 3am0IHEH ST AIEKTPOHHBIX 000J04eK: npuHIMn [Taynu, npaBuiio
I'yana, npasuna KieakoBckoro. DnekTpoHHBIE ceMeiicTBa ameMeHToB. /Cp/

10

4.2

OnexTpoHHBIE (HOPMYIIBI U AIEKTPOHHEIE CXeMBI aTOMOB. M3MeHeHue cBoiicTB
9JIEMEHTOB 110 IEPHOJIaM U rpymmaM cucteMbl Menzeneesa /I1p/

Pazges 5. Xumudeckasi CBSI3b M CTPOCHHE MOJIEKYJT

5.1

CoBpeMEHHBIE IIPEICTABICHUS O IPUPOJIE XUMUUECKOH cBs13U. OnpezneneHue u
OCHOBHbBIE XapaKTEepUCTUKN XUMUYECKOH CBsI3U. METo/1 BaJICHTHBIX CBsA3EH
(MBC). Meton monekynsapHbix opoutaneii (MMO). [IpocTpaHcTBeHHAS
CTPYKTypa MOJIEKYIl. JIUII0JIbHBIE MOMEHTBHI CBsI3el U MoJekyl. Bogopoanas
cBs13b. Curma u mu- cBszu. /Cp/

52

DJEeKTPOHHOTOYECYHBIC U CTPYKTYPHBIC (POPMYITBI MOJICKY. JIUIONbHBIC
MOMEHTBI MoJiekya /Cp/

Pa3nen 6. PacTBopnl

6.1

Croco0ObI BEIPaKCHUSI KOHIIEHTPAI[MHA PACTBOPOB. 3aKOHBI PACTBOPOB IS
cnabbIx eKTpoauToB. [IprMeHeHe 3aKOHOB K CUIIBHBIM DIIEKTPOJIUTAM.
OnektponutHyeckas aucconuanust. CTeneHs JUCCONUAINN, KOHCTAHTa
JMCCOIMAIMH, N30TOHUIECKHH KO3 duireHT. IOHHO-MOJIEKYISIPHBIC PEaKIIHH.
DnexTponauTudeckas aucconuanus Boasl U pH cpensl. ['maponus coneit. /Cp/

11

Pazgena 7. OKHCINTEIBLHO-BOCCTAHOBUTEIbHbIE nmpoueccnol

7.1

IToHATHE O CTENCHH OKHCIICHHS JIEMEHTOB B COSOUHEHUSIX. OKHCIUTENBHO-
BOCCTaHOBHUTEIIbHBIE CBOIMCTBA MPOCTHIX BEIECTB U XUMHUUECKHX COSTHHEHHH.
OKHCIIUTETbHO-BOCCTAHOBHUTENbHBIE peakiui. HanpaBiaeHHOCTb OKUCIUTEIIBHO-
BOCCTaHOBUTENbHbIX peakiuil. CTaHmapTHBIC YIEKTPOIHBIC TOTCHINAIBL.
®opmyna Heprcra /Cp/

7.2

OKHUCITUTETHHO-BOCCTAHOBUTENbHBIC peakiyu /J1ad/

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

8.1

XMMHYECKHE NCTOYHHUKH TOKA: TaJIbBaHUYECKUE SIEMEHTBI, aKKYMYIISITOPBI,
TOIUTMBHEIE AJIEMEHTHI, YCTPOICTBO, MPOIIECCHI, HCIIONB30BAHUE HA K. JI.
TpaHcmoprte. Bomopoanas sxepreruka. DnexTponns. KatoqHoe BoccTaHOBIEHNE
1 aHOZHOE OKHCIICHHE. DJICKTPOJIM3 C aKTUBHBIM aHO/IOM. BTopuuHbIe mporecchl
pu autekTposnse. 3akonsl Papazes. Beixon o toky. [lpumenenue
anexTpommsa. /Cp/

12

Pasnen 9. Kopposusi meTajios

9.1

Koppo3us MeTannoB: 3M1eKTpOXUMHYECKas U ra30Basi, IOKa3aTelnu KOPPO3HU.
Bumbl 251eKTpOXUMITYECKOH KOPPO3HUN: 00pa3oBaHNe raTbBaHMYECCKON ITapebl,
KOHIIEHTPAI[MOHHOM SYEIKH, KOPPO3HUS IO ACHCTBHEM OIYKIAIOMNX TOKOB.
MeTo/5b! 3aLUTH OT KOPPO3UH: HOKPBITUS, HHTUOUTOPBI KOPPO3UH,
aeKTpoXuMuIeckas 3amuTa /Cp/

10

Pazgen 10. [IucnepcHblie cucTeMbl

10.1

JlucrepcHble CUCTEMBI, UX KJIACCU(UKAIINH, METOABI OTy4eHHs. YCTOHINBOCTh
JMCTIEPCHBIX CUCTEM U croco0bl nx crabuimzaunu. /Cp/

10.2

CTpoeHne MULEIT HEOPraHHYECKUX 30J1eil M cocoObl ux Koarymsuuu. [Topor
koaryssuun /Cp/

Paszpnen 11. CamocTosiTesibHasA padora

IoaroToBka k aexuusm /Cp/

IToaroToBka K mpakTU4ecKkuM 3auatusM /Cp/

11.3

Ioaroroska k nmaboparopHsM pabotam /Cp/

11.4

BrimonHeHHe KOHTPOJIBHOU padoTer /Cp/

8,6




Paznen 12. KonrakrHasi padoTa Ha aTTecTALMIO

12.1 3auer ¢ onenkoii /K3/ 2 0,25

12.2 Konrponsnas padora /KA/ 2 0,4

5. OHEHOYHBIE MATEPHAJIbI

OrleHOYHbIE MaTEPHAIIbI ISl IPOBEACHHS IIPOMEKYTOUHOM aTTeCTaluu 00YJarOIUXCsl PUBEICHBI B IPUIOKCHUH K
paboueii mporpaMme AUCHUTLIHHBL.

@DopMbI U BHIBI TEKYIIEr0 KOHTPOIS MO AUCIHUILIAHE (MOJYIIO), BUABI 3aJaHUI, KPUTEPHUH UX OLCHUBAHUS,
pachpejeiicHie 6ajuIoB 110 BUaM TEKYIETO KOHTPOJIS pa3pa0daThIBAIOTCS PEIOIaBaTelieM AUCIUIUIHHBI C YIETOM €€ CeuDUKH U
JIOBOJIAITCS IO CBECHHSI 00YJArOIIMXCS HA TEPBOM YICOHOM 3aHSITHH.

Tekyuid KOHTPOJIb YCIIEBAEMOCTH OCYIIECTBISIETCS MPENO/IaBaTeeM JUCIMILTHHBI (MOJIYIs), KaK PABHUIIO, C
ucnoib3oBanreM DVOC uii myTeM MpOBEPKH IMMCHMEHHBIX paboT, MPeIyCMOTPEHHBIX pabOYMMH IIPOTPAMMAaMH JHMCIMILUIAH B
paMKax KOHTAKTHOM pabOThI U CAMOCTOSITENILHON paboThl 00yuaromuxcs. Jjist QuKCHpoBaHus 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 OO0mmas Xumust Mocksa: | http://www.book.ru/bool
KuoPyc,
2018

6.1.2. JlonoJHHUTENbHAS JINTEPATYPa

ABTOpBIL, COCTaBUTENU 3arnaBue W3natensc On. agpec
TBO, TOJ[
JI2.1 |H.JI I'munka 3amaun ¥ ypaKHeHHs 10 001Iel XuMur: yueob. 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 | JlekmoHHBIE ¥ TaOOPaTOPHBIE paOOTHI IPOBOAATCS B COOTBETCTBHH C PACIIMCAHUEM 3aHATHH B Ta00paTOpHIX oOImIeH
XMMUH, BKITFOYATOIICH: CYIIMIBHBIH MKad), yCTPOHCTBO A1t OBICTPOTO MPOCYIIUBAHUS XUM. TOCY/IbL, IITATHB
nabopatopHbii (10 1mT.), aKBATUCTUILIATOP, OUTUCTIILIATOP, OapoMeTp, Bechl anekTponHsie CASCUWG620HV, koMmIuiekT
¢domnuit, ammapat Kumma, MummiBoneT™eTp pH-150M U B yaeOHO-HCCIEIOBATENBECKONM J1a00PaTOpUH, BKITIOUATOMICH:
ammapat Kunma, 6apomerp, oucrmmrsatop, Becsl HR 60, xonbonarpesarens [1941000M, munnmusonast™merp pH-150M, neds
MydenbHast, Tepmobiok [13-4030, xpomarorpad "Xpomarek Kpucran", snekrponeus CHIOJI. IIpu npoBeaeHuu 3aHATHIA
HCIIONB3YeTCS TIPOEKTOP U IKPaH.

7.2 Z[J'IH BBITIOJIHEHUSI CAaMOCTOSITEILHOU pa60TLI HCIIOJIB3YCTCA YUTAJIbHBIH 3a]1 OHOIHOTEKH C BBIXOJIOM B I/IHTCpHeT.

7.3 | Anst xparerns 1abopaTopHOro 000pyA0BaHUS IPEYCMATPUBACTCS CIICI. IOMEIIICHHUE .




