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1. AHHOTAILIUA
K padoyeii nporpaMme THCHHUIIMHBI
b1.0.16 Xumus
TpynoemkocTs 6 3.e.

1.1. Ilesb ocBOeHMS U KPAaTKoOE COiePKAHME U CIUTITTUHbBI

[TocTOosIHHO yBETMUYMBAIOIIMICS 00beM HWHPOPMALNHK, BAXKHOCTh AaKTyaJlW3aldd 3HAHUHA B
YCIIOBUSAX OBICTPO PAa3BUBAIOIIMNXCS COBPEMEHHBIX TEXHOJIOTHI MPOU3BOJICTBA JIEIAI0T HEOOXOIUMBIM
BHereHI/Ie HH(l)OpMaIII/IOHHI)IX U «CKBO3HBIX» TGXHOJ’IOFI/II\/'I B HpGHOIlaBaHI/Ie MHOTHUX 62130BI)IX
TUCIUIIAH, B TOM YHCIIE XUMHH, OCHOBHOW IIENTBI0 KOTOPOM SBISETCS M3y4YeHHE OOMIMX 3aKOHOB U
HpI/IHIII/IHOB JJI HOCJ'IeIlyIOHIGFO UX HCIIOJIB30BaAHUA HpI/I OCBOCHHUHN Me)I(HpeI[MeTHBIX OUCHUIIINH U
CHEIKYpPCOB, yriyOJeHHEe WMEIOIUXCS MPEICTaBICHUM W TOJy4YeHHEe HOBBIX 3HAHUM U yMEHHH B
obmacT XWMHH, ©O€3 KOTOPBIX HEBO3MOXXHO pEIICHHE COBPEMEHHBIX TEXHOJIOTHYECKHUX,
9KOJIOTHUECKHUX, CBIPHEBBIX W HOHEPreTHUECKUX MpPoOJIeM, CTOSIIUX Tepe]] YeIOBEUEeCTBOM.
Heo6xoauMocTh akTyanu3aluy TakyKe OMPEeessieTCsl COKpalleHneM 00beMa ayJuTOPHON HArpy3KH U
BO3MOXXHOCTSIMU KOMIIEHCUPOBATh AaHHBIN (DAaKT 32 cUET MPUMEHEHHSI Psiia CKBO3HBIX TEXHOJIOTHH U
U(PPOBBIX HHCTPYMEHTOB B CAMOCTOSITEIIbHOW pabOTe CTYIEHTOB.

Kpatkoe conepxanue TUCHUIIMHBL: KBAHTOBO-MEXaHUYECKasi TEOPUsI CTPOCHHUSI aTOMa, OCHOBBI
TGOpI/II/I XI/IMPI‘IGCKOﬁ CBA3HU, 3JJICMCHTHBI XHMH‘IGCKOfI KUHCTUKU H TepMOI[I/IHaMI/IKI/I, paCTBopI)I,
3JIEKTPOXUMHUUYECKHUE MPOLECCHI, XUMUS JIEMEHTOB U UX COCUHEHUH, SJIEMEHThI XUMHH OPraHUYECKHUX
COCIMHECHHH.

1.2. IlepevyeHb NJIAHNPYEMBIX Pe3yJbTATOB 00y4eHUsl N0 AUCHHUILINHE, COOTHECEHHBIX €
IVIAHMPYEMbIMH Pe3yJ1bTATAMM 0CBOCHHUsI 00pa30BaTeIbHON MPOrPaMMbI

NPUHLIUIBI pabOThl Pa3InYHBIX
TIOUCKOBBIX CEPBHUCOB,;
uQpoBbIE pecypehl s
peleHus 3a1a4/mpoodieM B
po(heCCHOHATTFHOM KOHTEKCTE
U JUIsl OLICHKHU PE3yJIbTaTOB
peIIeHus; 0COOCHHOCTH
CHCTEMHOTI'0 ¥ KPUTHYECKOTO
MBIIUICHUS

Ymems: BoIOMpars u
UCIIOJIb30BaTh YMECTHBIE
IU(pPOBBIC CPE/ICTBA,
MIPUJIOKEHUS U PECYPCHI JUTS
MIOCTaHOBKH M PELICHUS
3a71a41/TIpo0IIeMBbl;
aHAIM3UPOBATH MTPOOIEMHYIO
CHUTYAIUIO, BBIIEISS ee 0a30BbIe
COCTABJISIOLLME M CBS3U MEKIY

HaumenoBanue [Inanupyemsle Muaukaropsl [Inanupyemsle pe3yabTaThl OneHouHbIe
KaTeropuu pE3yNbTaThI JIOCTHXKEHUS 00y4eHus [0 AUCIUIUINHE cpeacTBa
(rpynmsr) OCBOCHHUS KOMIIETEHIUI
KOMIETEHINH IIporpamMmslI (Koa u
coJepaKaHue
KOMIICTCHITHH)
YHuBepcalbHbIe VYK-1: Cniocoben AHanusupyer 3namb: IPEeUMyILECTBA U naboparopHas
KOMIETEHINH OCYILIECTBIIATh poOIeMHYI0 OrpaHHYeHUs HUPPOBBIX pabora,
KPUTHYECKUH aHAIN3 | CUTYalnio KaKk CPEACTB NpH OOLIEHNH U pabouast
TPOOIEMHBIX CHUCTEMY, BBISIBIISIS COBMECTHOH paboTe; Terpaab, PI'P,
CUTYyallMi HA OCHOBE | €€ COCTAaBIIAIOIINE U | HHCTPYMEHTHI KPYITHEHIIINX TecT,
CHCTEMHOTO CBSI3U MEXJY HUMH | HU(POBBIX 3KOCUCTEM UIS 9K3aMEHAIMOH
oAX0/1a, (VK-1.1) oJTy4eHus1, 00paboTkH, HbIE OUIIETHI
BbIpa0aTHIBATH aHaIM3a ¥ IPOBEPKU
CTpaTeruro AeicTBUi JIOCTOBEPHOCTH
nH(OPMALIMU/TUITOTE3bI;




HUMHU; pa3/ieNisiTh KOMILICKCHbIE
3aJ]auM Ha [0/[3a/1a4H,
OTCIIEKUBATh POLECC
WCIIOJTHEHUSI 33]1a4 C TIOMOILBIO
U (pPOBBIX HHCTPYMEHTOB,
BBIJIEIATH PO ECCHOHATBHO-
3HAUYUMYIO HHPOPMAIIHIO;
OLIEHUTH MH(OPMALNIO/ JaHHbIE
Ha JIOCTOBEPHOCTH U
PENIeBAHTHOCTh CPABHEHUEM
HECKOJIbKUX HCTOYHHUKOB
uHbOpMaLNH;
CHCTEMAaTH3HPOBATh
oOHapyXeHHYI0 HHPOPMALIHIO B
COOTBETCTBUH C TPEOOBAHUSIMHU
1 yCJIOBUAMHA MOCTaBJICHHOM
3aJ1a4M; CTPOUTD JIOTHUECKHE
YMO3aKJIIOYEeHUs] Ha OCHOBAaHHUHU
WH(POPMALIUN/TaHHBIX, B TOM
YHCIIC B Pa3IMYHBIX LHU(PPOBBIX
cpenax; OlEHUBATh
MPaKTHYECKYIO 3HAYUMOCTb
PEe3yJIbTATOB MOUCKA C
MTOMOIIBIO II(PPOBBIX
HHCTPYMEHTOB; 0(hOpMIIATH
pe3yJbTaThl HOMCKA C TOMOIIBIO
U (pPOBBIX MHCTPYMEHTOB
(Tekcthl, rpaduKy,
n300pakeHHsI, TUarpaMMbl,
0JIOK-CXEMBI, TAOJIHUIIbI,
NIpe3eHTaIN1, BUAECOPOIIHKH,
BHUJICOTIPE3CHTAIIHH,
nHporpaduKa u T.IL.);
HCTIOB30BaTh NA(POBEIE
cpeacTsa OOIICHHUS TIPU
B3aUMOJICHCTBUH C IPYTUMHU
JIFOJIbMH, B TOM YHUCIIE IS
OpraHu3alluid COBMECTHOM
JIeSITeTbHOCTH (KOMaHAHOM
pabotsr) (Webinar, Padlet,
PpasiInuHBIE MECCEHIKEPHI)
Brademw: MeTO1aMH MOKCKA,
KPUTHUYECKOT'0 aHaIM3a U
CHHTEe3a HHPOPMALINH;
HaBBIKaMH paboTsl ¢ Web-
MPUJIOKEHUSIMH U CEPBUCAMHU
JUJIS COBMECTHOM pabOThI
(Trello, TrueConf, Miro, Padlet
u z1p., cepBucsl Google);
HaBbIKaMU pabOoThI ¥ [TOUCKA
nH(pOpPMALINK B DIIEKTPOHHBIX
OMOMOTEYHBIX CHCTEMAX
(OBC); naBbIKamMu pabOTHI C
UHPOBBIMU HHCTPYMEHTAMH
U TeHEPUPOBaHUs/pa3paboTKu
HJICH, THIIOTE3, IIONCKA
HECTaHAAPTHBIX pPELICHU
(TIpuIIOXKEHUsE 1S TOUCKa
accouManui, MCHTAIbLHBIE
KapTbl, OHJIAWH-TOCKH,
HWHCTPYMEHTHBI IJId CO3JaHUs
BU3yaJIbHBIX HAOPOCKOB,
CEpPBUCHI JUIsl CO3/IaHHs




3aMETOK, OpEeHHIIITOPMUHTA,
TECTUPOBAHUS UACH, IS
oOMeHa UIesIMU | T.I1.);
IU(pPOBBIMU METOIAMH U
WHCTPYMEHTaMH OLIEHKH
JIOCTOBEPHOCTH
nH(pOpPMaNU/KOHTEHTA
(paxTyeknHr, aBTOpCKHE
JIMLIEH3WH, TUTaruHbI Opay3epoB
JUIsl TIPOBEPKHU JIOCTOBEPHOCTD
KOHTEHTA B CETH); HABBIKAMU
CO3JIaHHUs1 HOBBIX MPOAYKTOB
(TekctoB, rpaduKu, BUILO,
KOJUT&Xa | JIp.) WU IPOEKTOB
(pa3pabotka, npejcraBiieHHE,
MIPOABMKEHHE) C TOMOIIBIO

U (pPOBBIX HHCTPYMEHTOB;
HABBIKAMH PaOOTHI C OOJIBIIUME
MACCHBaMH JTaHHBIX B
ndposoii cpene (Big Data)

Oo6menpodeccuona
JIbHEBIE
KOMIIETEHIMH

OIIK-14: Cnocoben
pa3pabaTeIBaTh
MPOCKTHBIE
MHHOBAI[HOHHEIE
peIIeHus o
3KCILTyaTallMOHHON
pasBenke, 0OObBIUE,
nepepadoTke
TBCpHI)IX TIOJIC3HBIX
HUCKOIIAEMBIX,
CTPOUTEIBCTBY u
IKCILTyaTaIul
MTOI3EMHBIX
00BEKTOB

JemoHncTpupyer
0a30BLIE 3HAHUS B

obmactn
€CTECTBEHHOHAYYH
BIX AUCLUILIMH U
TOTOBHOCTb
UCIIOJIb30BATh
OCHOBHBIE
TMIOJIOXKEHHS 1
3aKOHBI
MaTeMaTuKH,
(U3MKH ¥ XUMHUH B
po¢eCCHOHATBHON
JeATEeIBHOCTH,
NPUMEHATH UX B
TEOPETHYECKHX U
IKCIIEPUMEHTAIBHBI
X UCCIIEIOBAHUAX
(OIIK-14.7)

Hmemv npedcmasnenue: o
CTPOCHHUU aTOMOB U MOJICKYJT; O
BU/IaX XUMHUYECKOH CBS3U U
crocobax ee 00pa3oBaHus; O
XUMHYECKHX CUCTEMax
(pacTBOpax, KaTaJIUTHYECKHX,
JIICIIEPCHBIX,
AJICKTPOXUMHUYCCKUX
cUCTEMax), X CBOMCTBAX;
3namv: XUMUYECKYIO
TEPMHHOJIOTHIO W TIOJH30BATHCS
€10 TIPU OITUCAHUU XUMHYECKUX
SIBIICHHI; OCHOBHBIC
CTEXHOMETPUYECKHE 3aKOHBI,
(hyHIaMeHTaIbHBIC KOHCTAHTHI,
€/IMHUILIBI UX U3MEPEHHUS;
0COOEHHOCTH MPOTEKAHUS U
BO3MOXKHOCTH YIIPaBJICHHS
X0JI0M XUMHUYECKOT0 MPOIIecca;
CTPOCHUE BEIIECTB B
KOH/ICHCPOBAHHOM COCTOSIHUH;
3aBHCHUMOCTH CBOICTB BEIIECTB
OT THIIA KPUCTAJUTUUECKON
PEIIETKH; OCHOBHBIC
(nomynspHBIE)
obpasoBarensHble IHTEpHET-
pecypenl (XuMuK.ru
https://xumuk.ru; Acetyl
https://acetyl.ru; Xumnueckue
YpaBHEHMsI OHJIAlH
https://chemequations.com/ru u
Iip.); TU(POBBIC PECYPCHI IS
pelIeHus 3a1a9/poodieM B
po(eCCHOHATTFHOM KOHTEKCTE
U JI7IS OIICHKH PE3YJIbTAaTOB
petieHust

YMeTh: 3anuckiBaTh
AIIEKTPOHHYIO (POPMYITYy aTomMa
JIF000T0 DJIEMEHTA, BAJIEHTHOCTH
Y CTEIeHH OKHUCIICHHUS,
OXapaKTepu30BaTh U
MpeIcKa3bIBaTh CBOMCTBA
3JIEMEHTA U €r0 COCAMHEHUN;

naboparopHas
paborta,
pabouas
Terpaab, PI'P,
TeCT,
9K3aMEHAIMOH
HBIE OMJICTHI




JlaBaTh OOLIYIO XapaKTEPUCTUKY
s-, p-, d-3J1eMeHTOB,
3aKOHOMEPHOCTH MU3MEHEHUS
KHCJIOTHO-OCHOBHBIX U
OKHCJIUTEIHHO-
BOCCTaHOBHUTEJILHBIX CBOMCTB B
NIEpHO/IE ¥ TPYIIIE; ONPEACIATh
TEPMOJMHAMHUYECKYIO
YCTOWYHMBOCTH BELIECTB,
HaINpaBJIeHHOCTb IPOLIECCOB, B
TOM urcie (pa3oBbIX, B
Pa3INYHBIX YCIOBHSAX;
0XapaKTEepPHU30BBIBATH YCIOBHS
PaBHOBECHOTO COCTOSTHHSA
CHCTEMBI U €I'0 C/IBHUTI'A,
IMPUBECTU MEXAHU3M
3JEKTPOXUMHUUECKON 1
XHUMHUYECKOH KOPPO3UH 1
NPeATIOKUTH HanboIee

3¢ GEKTHUBHBIE CITOCOOBI
3aIINTHI; IUTAHUPOBATH
XHUMHYECKHE SKCIIEPUMEHTHI
JUISL TIPOBEPKH HAYYHBIX
TUII0TE3; 000011aTh
MOJTy4EHHBIE Pe3yIIbTaThl;
MCKaTh HH(OPMAIIHIO B CETH
WHTepHeT ¢ UC0Ib30BaHUEM
(DUIIBTPOB U KIIFOYCBBIX CJIOB;
BBIJIEIATH PO ECCHOHATBHO-
3HAYUMYI0 HH(POPMAIIHIO;
OLIEHUTH MH(OPMALNIO/ JaHHbIE
Ha JJOCTOBEPHOCTH U
PENeBaHTHOCTh CPABHEHNEM
HECKOJIbKUX HCTOYHHUKOB
MH(OPMALNK; CAMOCTOATEIBHO
OIIPEIEISITh MPOOENBI B CBOMX
3HAHUAX U KOMIETEHIUSX C
UCIIOJIb30BaHHEM
WHCTPYMEHTOB CaMOOLIEHKHU U
UQPPOBBIX OI[CHOYHBIX CPEIICTB
(C10 Moodle, mpeameTHbie
TECTHI IO TUCHUILTHHE
«Xumus»; bank tectos (paszmen
«O06pazoBaTeIBHBIEY)
https://banktestov.ru u mp.);
OLIEHUBATH ITPAKTHYECKYIO
3HaYUMOCTh PE3yJIbTaTOB
HIOHMCKA € IIOMOIIBI0 U(POBBIX
UHCTPYMEHTOB

Biagets: MeToaukamu pacdyera
110 OCHOBHBIM
CTEXHOMETPUUECKHM 3aKOHAM:!
KOJIMYECTBa BELIECTBA, MACCHI,
o0bema rasa, MOJISIPHON Macchbl,
MOJISIPHOHM Macchl S5KBUBAJICHTA,
3JIEMEHTHOTO COCTaBa
CJIOJKHOTO BEILECTBA; pacyera
10 XUMHYECKUM yPaBHEHHSIM;
TEIUIOBBIX 3((HEKTOB U
CKOpOCTEH peaxiuii;
KOJIMYECTBCHHBIX
XapaKTEPUCTUK PaCTBOPOB
JIEKTPOJIMTOB U




HE3JIEKTPOJIUTOB: BUIOB
KOHIIeHTpauuii, pH,
TEMIIEPaTypPbl KUIICHUS 1
3aMEp3aHus; KOJIMYCCTBCHHBIX
XapaKTEPUCTUK OKUCIUTEILHO-
BOCCTAHOBUTCIIbHBIX CUCTEM,
TaJIbBaHUYECKUX JJIEMCHTOB, B
Iporeccax AIEKTPOIN3a;
MPAKTHYECKUMH HABBIKAMU
paboTHI: ¢ XUMUYECKAM
000py/I0BaHUEM U PEAKTHBAMH
B COOTBETCTBHHU C UHCTPYKIIMEH
WJIN METOAMKOM IPOBEICHUSI
IKCIIEPUMEHTA C COOTIOACHIEM
TpeOOBaHUIN TEXHUKU
Oe3omnacHoCTH

HaBBIKaMU pabOTHL: €
MHTEPAKTUBHBIMHU
MPUIOKEHUSMHE
(https://ptable.com

(MHTEpaKTHBHAS
[epronnueckas Tabnmma),
Acetyl https://acetyl.ru u 0p.); ¢
U(POBBIMU CEPBUCAMU IS
caMOTeCTUPOBaHHS (HAIIpUMED,
bank TectoB (pasmen
«O0pa3zoBaTesbHbICY)
https://banktestov.ru;

Hpe,}lMeTHbIe TECTHI 110
nucuumuinae « Xumusy, CIIO
Moodle); ¢ 6ombIIMU
MAaCCHUBaMH JJaHHEIX B
mudposoit cpexne (Big Data)
(Acetyl https://acetyl.ru,
PubChem
https://pubchem.ncbi.nlm.nih.go

v, ChemSpider
http://www.chemspider.com u

ap.)

HaBbIKaMU pabOoThI ¥ [TOUCKA
WH(POPMAIIUU B ITEKTPOHHBIX
OMONHOTEYHBIX CUCTEMaX
(IPRBooks u npyrue 3bC,
JTIOCTYTIHBIE B BY3€)

1.3. MecTO IUCUMIVIMHBI B CTPYKTYpPe 00pa30BaTeIbHON POrPaAMMbI

Wnupexe HaunmenoBanune | Ceme WHpexcbl 1 HaUMEHOBaHUS YUEOHBIX AUCIUILIIH
JVCLUTIIUHBI CTp (Mopyneil), IpakTHK
U3ydYe | Ha KOTOPBIE OMUPAETCS IUIL KOTOPBIX COJEPIKaHUE
HUs COJIep’)KaHue JAHHON | JaHHOM JTUMCUUIUIMHBI (MOIYJIS)
JUMCLHUIUIMHBI (MOJTYJIs1) BBICTYNAET ONOpPOH
b1.0.16 Xumus 1,2 3HaHUs, YMEHUS U b1.0.04.01 be3omacHocTh

KOMIIETEHIINH,
MOJTy9ICHHBIC
00y4aromnuMucs B
cpemHeM
o011eo0pa3oBaTeIbHOM
y4eOHOM 3aBEJICHUHU

KHU3HEACSITEIbHOCTH
b1.0.23 MarepuanoBeaeHue
b1.0.24 I'eonorus

b1.0.30 T'opHOonpombIlIIEHHAs
AKOJIOTUSA




b1.B.01 Pearents! u pusuko-
XUMHUYECKHE MPOLECCH (st
OI1N)

b1.B.10 Oprannueckast xumus
(mns OIIN)

b1.B.JIB.03.01 Xumuueckue
METOBI O0OTAIEHUS ITOJIE3HBIX
uckonaemsbix (st OTTN)

1.4. SI3bIk NpenogaBaHus: PyCCKUM.




2. O0beM AUCHMIIMHBI B 3249€THBIX €JMHUIAX C YKA3aHHEM KOJIHYECTBA aKaJAeMH4YeCKHX YaCoB,
BblIeJICHHBIX HA KOHTAKTHYI0 padoTy o0y4aromuxcs ¢ npemnojaasaresieM (110 BUIaM y4eOHBIX
3aHATHI) H HA CAMOCTOSAITEJIbHYI0 padoTy 00yyaromuxcst

Beinucka u3 yueOHoro miana: qias rpynnsl C-I'J1 (OIIH, M1)-24

Ko n HazBaHue AMCIMIUIMHBI IO YYeOHOMY TIJIaHy

b1.0.16 Xumus

Kypc nzyuenus

1

CemecTtp(bl) U3yUeHUS

1,2

dopma MPOMEKyTOUHON aTTeCTalUH (3a4eT/IK3aMEH )

3adeT, PK3aMcH

KOHCYJIBTAITHH )

Pacuemno-epaguuecrkas paboma, ceMecTp BBIIOTHEHUS 1,2
TpynoemkocTts (B 3ET) 6 3ET
Tpynoemkocts (B yacax) (cymma ctpok Nel,2.3), B T.4.: 108+108
Nel. KonrakTHas  padora  oOyuamommxess ¢ | OObem ayquTopHOU Bru.c
npenoaasareieMm (KP), B yacax: paboThl, MIPUMEHEHUEM
B Hacax JOT wnu 20, B
yacax

O6beM pabotsl (B yacax) (1.1.+1.2.+1.3.): 57+34 -

1.1. 3aHATHS JICKITMOHHOTO THMA (JICKIIHH) 36+16 -

1.2. 3aHsATHs CEMMHAPCKOTO THIA, BCETO, B T.4.: 18+16 -

- 1abopaTtopHbIe pabOThI 18+16 -
1.3. KCP (koHTpOJAH C€aMOCTOSITEIBHOW pPabOTHI, 3+2 -

HK3aMeHa B YUeOHOM IIJIaHe)

Ne2. CamocrtositenbHas padora odyuaromuxcs (CPC) 51+47
(B yacax)
Ne3. KouimyecTBO 4acoB Ha J3k3aMeH (TIpU HaJIUYHUH -/27




3. Copep:xaHue AUCHUILUINHBI, CTPYKTYPHPOBAaHHOE 10 TeMaM € YKa3aHHeM 0TBeJeHHOr0 Ha HUX
KOJIMYeCTBA aKa/leMHYeCKHUX YacOB U BUJ0B YU4eOHbIX 3aHATHI

3.1. Pacnpene/ieHue 4acoB Mo pa3jaejaM U BUJAaM Y4eOHbIX 3aHITHIl

Pa3nen Bcero KonrakTHas pabora, B Yackul
4acoB yacax CPC
= =
o o
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) < o =
am o o <
S |le | S| 5
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= 9) Bl oz
~ o = o o
=Sl z|le|g| 2
| 2| B |8
XuUMus Kak pasjiesl eCTeCTBO3HAHMUS. 108 4 - 2 - 3 -
CrexnoMeTpHuiecKHe 3aKOHbI XUMHH (Tema 1)
Crpoenue aroma u nepuoandeckas cucrema /.M. 4 - - -
MenneneeBa (Tema 2)
XuMHu4ecKas CBA3b M CTPOCHHE MOJIEKYJI (Tema 3) 4 - - - 5 (CT)
OOmme 3aKOHOMEPHOCTH XUMHUYECKHX peakiuid (TeMbl 4, 4 - 4 - 4 (JIP)
5)
PactBops! (Temsl 6, 7) 6 - 4 - 4 (JIP)
5(CT)
OcCHOBBI 7IeKTPOXUMHUH (TeMBbI §-11) 8 - 8 - 8 (JIP)
JlucnepcHble U KOJIJIOUIHBIE CUCTEMEI (Tema 12) 2 - - - 5(CT)
TectupoBanue 4 - - - 6 (I1T)
PI'P - - - - 12
(PT'P)
Bcezo wacos 3a 1 cemecmp 108 36 - 18 - 3 51
XuMus 37IEMEHTOB U UX coenuHeHui (Temsl 13-20) 81 12 - 16 - 2 8 (JIP)
11 (CT)
DJIeMEHTHI OpraHndecKoi xumuw (Tema 21) 4 - - - 10 (CT)
TectupoBanue - - - - 6 (IT1T)
PI'P - - - - 12
(PT'P)
Bcezo uacos 3a 2 cemecmp 81 16 - 16 - 2 47

[Tpumeuanue: JIP — cocraBieHune orderoB o JaboparopHbiM 3ansaTHsM, IIT — noaroroBka k tecrupoBanuto, PI'P —

HanMcaHue pacyeTHo-rpadudeckoil pabotsl, CT — caMOCTOSTENBHOE H3YUCHHUE TEM.

3.2. Copepxanue TeM NPOrpaMMbl AU CHHUIIINHBI

Tema 1. Xumusa kak pazoen ecmecmeoznanusn. Cmexuomempuyeckue 3aKOHbl XUMUU

[Ipenmer v 3a1aun XuMHUH. XUMUYECKUE 3HAHUS B IPAKTHYECKOM JACATEIbHOCTH JIOIeH. XUMUs

B CUCTCMC CCTCCTBCHHBIX HAYK.

Hcropust XuMuM: TIOUCK TIepBO3JIeMeHTa B ¢punocockux yuenusx pesneit ['penun; anxumus,
SITPOXUMHUS; OTKPBITUE NEPBBIX XUMUYECKUX 31eMeHTOB. Tpyasl M.B. JlomonocoBa u A.JI. JlaByasbe;
3aKOH COXPAaHEHHUsS MAacChl BEIIECTBA; ATOMHO-MOJIEKYJIIPHOE YUYEHUE U YYEHHE O COCTaBE BEIECTBA.
JIx. JlanbTOH: 3aKOH KpaTHBIX OTHOIIICHUIA, aTOMHBIH Bec. Kimaccudukarus 31eMeHTOB 1O UX aTOMHBIM



Becam. JK. TIpycT: 3aKoH HmocTostHCTBA cocTasa. M.51. Beprienuyc: XuMuueckas CHMBOJINKA, YPABHEHHS
XMMHYECKHX PEAKLUi, YTOUHEHNE aTOMHBIX BECOB. [[OHATHSA: aTOMHAsI € IMHNLIA MACChl, OTHOCUTENIbHAS
aTOMHAsl Macca 3JIEMEHTa, OTHOCUTENIbHAA MOJIEKYJIsApHas macca Bemectsa. JK.JI. I'eit-JIroccak: 3akoH
IOpPOCThIX OOBEMHBIX OTHOIIEHMH. A. ABorajapo: 3akoH ABorajapo, uucio Asorajapo. Ilonstue o
KOJINYECTBE BEIIECTBA: MOJIb, MOJISIPHASI Macca, MOJSIpHBIA 00beM ra3oB. ['a3oBeie 3akoHbl. 1. PuxTtep:
MIOHATHE PKBUBAJICHT, 3aKOH SKBMBAJICHTOB. BaJleHTHOCTS.

Tema 2. Cmpoenue amoma u nepuoouueckaa cucmema /[.H. Menoeneeea (c npumenenuem
unmepaxkmuegnou Ilepuoouuecxkoit maonuywl ptable.com)

Kpamkuii me3uc: @yuKkyuoHan uHmepaxmusHou nepuooudeckoi mabauysl Ptable: nozeonsem noxazame
3AKOHOMEPHOCNTb UBMEHEeHULl MAKUux Cceolcms o1eMeHmoe6, KdakK paéuyc amoma, dacpezanitHoe cocmosinue,
OMmMHOWwerHue K xumudecKum ceMeZZcmeaM, ANeKmpoompuyameilbHoCmsy, memnepamypsl acpecammblx nepexoéo@,
9Hepeuu CpooCcmea K IIeKMPOHY U UOHU3AYUU, Odem npedcmagierue 00 U36eCHHbIX 6 HACmosiee 8peMs
UB0MONAX INeMEeHmMO8, SKII0UAS Xapakmep ux pacnada, oaem npeocmasienue O Xapaxkmepe pacnpeoeneHusl
INEKMPOHOB, 6 M.Y. NO KEAHMOBbIM SUEUKAM (INEKMPOHHbIE U INEKMPOHHO-2paguueckue @Gopmynl),
ocobennocmu CMpPOERUSL INIEKNMPOHHbLX 0p6umaﬂe12 uepes npe&cmaeﬂenue K6AHmMOBbIX Hducei, sKjlodaem 6a3y
eeulecme (6 m.4. ¢ UCnoJib306aHUEM 6blcmp020 NoucCKa Ha OCHOBAHUU KA4eCmeeHHOo20 cocmaea)

Atomuctnueckue runotessl JJemoxpura, . Hetotona, JI. Jansrona. OTKpbITHE 3JEKTPOHA U
JIPYTUX dJeMEHTapHbIX yacTull. Mozens atoma 1o Y. Tomcony («M3tom B mynunre»). Monens atoma
no 3. Pesepdopny («Ilnanerapnas monensy). [IpotuBopeunss B mogenu O. Peseppopaa. OcHoBHOE
IIOJIOKEHUE KBAaHTOBOM Teopuu. Monens atoma no H. bopy. KopryckynspHO-BOIHOBOW Iyann3m
9JIEMEHTapHBIX YaCTHII.

CoBpeMeHHbIE KBAaHTOBO-MEXAaHUYECKHE MPEJICTABICHHUS O CTPOEHUU aToMa: SOpO: COCTaB,
3apsi sAApa, aTOMHBIA BeC, MOPSAKOBBIM HOMEp B NEPUOJUYECKOM CHUCTeMe, M30TOIbl (Ha mpuMepe
uHTepakTuBHOU [leproamueckoit Tabmuibl Ptable); 3nekTpoHHas 000J10YKa: IEKTPOHHAS OpOUTAb,
KBAaHTOBbIEe uucia (TJ1aBHOE, OpOMTaJIbHOE, MAarHUTHOE, MarHUTHOE CIHHOBOE) (Ha mpumepe
uHTepakTHBHOH [leproanyeckoii Tabmuisl Ptable); 3amomHeHne 37K TPOHHBIX ci0eB: puHIwmI [aynm,
OPUHIMUI HAauMEHbLIeH »sHepruu, mnpaBwio XyHaa, npaBwia KieukoBckoro (Ha mnpumepe
uHTepakTHBHOH [leproamueckoii Tabnuibl Ptable).

CocTosiHME 3JEKTPOHHBIX OOOJIOYEK JIEMEHTOB U TMEPUOAUYHOCTb MX CBOMCTB: SHEPIHs
MOHM3AINH, CPOACTBO K JJIEKTPOHY, 3JIEKTPOOTPULATENILHOCTb, ATOMHBIE paJAMyChl (Ha IMpUMepe
uHTepakTuBHOU [lepuoanueckoii Tadnuibl Ptable).

Tema 3. Xumuueckasn céa3p u cmpoeHue MoaeKyn (¢ uchoivb3oeanuem npuioxcenus Avogadro)
Kpamxuii mesuc: Ilpunosicenue Avogadro obradaem OocmamoyHviM @GYHKYUOHAIOM O HOCMPOEHUs.
epagpuueckux cmpyKmypHoiX opMmys HEOPLAHUYECKUX U OPSAHUYECKUX GeUecms, GKIYAen 6CIMPOeHHYI0 0a3y
20MOBbIX CMPYKMYPHLIX (YOPMYI MHOSUX HUSKOMONEKYIAPHBIX OP2AHUYECKUX BelyeCms, NPpUMepbl 2Uopuou3ayull
amomHbwslx 0p6umaﬂeﬁ, noseoJjidem CMO@@JZMpOGdWlb u oyeHumo nOCpedCWlGOM nocmpoOeHHbIX Mooesell maxkue
CBOUCMBA XUMUYECKOU C643U, KAK B8aeHMHbLU yeoi, ()]ZMHLZ, IHEpcUs C8A3U.

OcHoBHbIE MONOXKEHUSI Teopuu cTpoeHus Bemects A.M. bytineposa. CoBpeMEHHOE MOHSTHE
XUMHUYECKON CBSI3U: SHEPrHs XUMHUYECKOW CBSA3M; JUIMHA XMMHUYECKOH CBS3U (C MCIIOJIb30BaHHEM
npuioxenns Avogadro). Bumbl XumMuuecko CBSI3H.

KoBanenTHast cBs3b (C MCHOIb30BaHUEM NpHIIOKeHUsT Avogadro). MeToy BaJIeHTHBIX CBS3EH.
XapakTepUCTUKM  BAJEHTHOM  CBSI3U:  HACBHIIIAEMOCTb,  HANpaBICHHOCTb,  IOJSPHU3YEMOCTb.
I'mbpuan3anys aTOMHBIX BaJEHTHBIX OpOHTaneid. MeTos MONEKYJISpHBIX opOuTaneld. DIIeKTpOHHbIE
CTPYKTYpPbI HEKOTOPbIX MoJieKy 1o metoxy MO u ux coiictBa. oHHas CBA3b.

Mertannuueckas cBsi3b. MeTauibl, IPOBOJIHUKH, TIOJTYTIPOBOJHUKH, TUIJICKTPUKH.

Bonoponnas cBsa3b (¢ ucnoib3oBaHueM mpuiioxkeHuss Avogadro). MexmonekysipHble
B3anMoJeiicTBus (cuibl Ban-aep-Baanbca).

KommiekcHbie coeiMHEHUS: HOH-KOMIUIEKCOO0pa30BaTelb, JTUTaH/Ibl, BHYTPEHHSS U BHEITHSSA
cdepbl, KOOPIAUHALMOHHOE YHUCI0. MOHO- M NOJIMIEHTaTHbIE JTUranabl. HoMeHKk1aTypa KOMIUIEKCHBIX
coenuHeHni. Kimaccudukanms KOMIUIEKCHBIX coeTnHeHUH. J(rccoruanusi KOMIUIEKCHBIX COCTUHCHHM.
KoHncTanTta ycTOHYMBOCTM KOMIUIEKCHOTO HOHa. [Ipupoma XMMHMYECKOH CBSI3M B KOMIUIEKCHBIX
coenuHeHusX. [IpuMeHeHne KOMIUIEKCHBIX COEMHEHUH.

10



ArperatHoe = cocTosiHME — BemiecTBa.  Kpucraqmueckoe U aMOp(QHOE  COCTOSHUE.
Kpucrannuueckast pemerka. XUMUYecKasi CBA3b B KPUCTANINYECKUX TENAX.
Tema 4. Dnemenmul Xumuueckou mepmoOUHaAMUKU

BuyTpennsas sHeprusd. [-il 3aKk0H TEpMOJAMHAMUKH NIPUMEHUTEIBHO K XMMHUYECKUM CHCTEMaM.
[loHsATHS « HTANBIUA», «CTAHIAPTHAs SHTAJBINA», «IHTAIBNUS OOpa30BaHMS). ODHEPreTHUECKHe
3¢ dexThl XUMUYeCKUX peakiuid. Tepmoxumudeckue ypaBHeHus. 3akoH ['ecca u cneacrBue u3 Hero. II-
H 3aKOH TEpMOJAMHAMUKHM MPUMEHHUTEIBHO K XUMHUYECKHMM cucrteMaM. lloHsATue <«@HTponus»,
«CTaHJapTHas JHTponus». HampaBneHne NpPOTEKAaHUS XUMUYECKOW pEaKIUHW. OHTaIbIIMUHBIA U
SHTPONUIHBIN (akTopsl. DHeprus [mOOca. BnusHue Temmeparypsl Ha HalpaBICHHE MPOTEKAHUS
XMMHYECKHUX PEaKLIHM.
Tema 5. Xumuueckana Kunemuka

IlonsTie cucTeMbl, BUABI XMMHMUYECKHX CHCTEM. ['OMOTEHHBIE U TIE€TEPOTCHHBIE PEAKLUU.
CKOpOCTh TOMOTEHHBIX M T'€T€pOreHHBIX peakuuil. DaKkTopbl, BIUSAIONIME HA CKOPOCTh XUMHUYECKOU
peaKIMU: KOHIIEHTpaLus (3aKOH JEeMCTBYIOIIUX Macc), Temreparypa (TeMmnepaTypHblii ko3dduiueHt
peaximn, paBwio Bant-I'odda), sHeprus akruBanuu. Y paBHeHHEe AppeHuyca.

Karamuz u karamutudeckue cuctemsl. [IpuMeHeHME KaTaau3aTOpOB B XMMHYECKHX,
OMOJOrMYECKHUX, TEXHUUECKUX CUCTEMAX.

Xumnyeckoe paBHoBecue. KoHcraHTa XmMuueckoro pasHoBecus. [lpaBuna cmemeHus
xumuueckoro pasHosecus (npunuui Jle [llarense-bpayna).

PaBHOBecuss B rereporeHHbIx cucremax. PasoBoe paBHOBecue M mpaBwiio ¢a3 [udbca.
[IpencraBnenus o nuarpaMmmax COCTOSTHUM.
Tema 6. Pacmeopuvl Kak Xxumuueckue cucmembl

Onpenenenne u kiaaccuduranus pactBopoB. CriocoObl BbIpaKEHHsI KOHIIEHTPAIUH PacTBOPOB.
[Tpoueccel pactBopenus. IIoHATHS «COMBBATBD», «THIPATH), «KPUCTALUIOTUAPATEDY. PacTBOpuMOCTH
BELIECTB B PA3JINYHBIX arperaTHbIX COCTOSHUAX. 3aKOH pacnpeneneHus. DKeTpakuus. 3akoH ['eHpu u
3akoH Payns ans upeansHbIX pacTtBopoB. Ocmoc. YpaBHenue Bant-IT'odpda nns onpenenenus
OCMOTHYECKOT0 J1aBieHus. J0ynuockonus. Kpuockomnus.
Tema 7. Pacmeopol 31eKmpoaumoe

Teopus anexrponurnueckoil auccounanuu C. Appennyca u .M. MenneneeBa. Ilokazarenu
IIPOLIECCOB DJIEKTPOJIMTHYECKON AMCCOLMALMM: CTENEHb IUCCOLMAlUHM, KOHCTAaHTa AMCCOLUALNM,
Ka)KyIasicsl CTENEHb JUCCOLMAlliY, aKTUBHOCTh HOHA. MIOHHAs cuia pacTBopa.

Teopust KUCIOT, OCHOBAHUM U COJIEH C TOUKHU 3PEHUS PIEKTPOIUTUUECKON JUCCOLUALINH.

PaBHOBecMe MaloOpacTBOPUMBIN JJIEKTPOJIUT — HACBILEHHBIM pacTBOp. IIpomssBencHue
PacTBOPUMOCTH. Y CJIOBUS BBINAICHUS U PACTBOPEHUS OCAJKOB.

DneKkTpoauTHYecKas Auccouuanys Boasl. Bogopoansiii mokasarens pH. CriocoOsl onpeneneHust
BOJIOPOJIHOTO TIOKa3arens. bydepHsle pacTBOpBHI.

I'mpponus coneit. Ilokasatenu mnpoueccoB ruapoin3a (CTENEHb TUAPOJIM3a M KOHCTaHTa
TUAPOIN3a), GaKTOPHI, BIUSIONINE HA 3TH MPOIIECCHI.
Tema 8. Okucnumenvsno-60cCmanosumesbHbvle NPOUECCh

Crenenb okuciaeHus. OKMCIUTEIbHO-BOCCTAHOBUTEBHBIE PEAKIIMU M CLIOCOOBI COCTABJICHUS UX
ypaBHEHHI (METO/1 3JIEKTPOHHOTO OajaHca, METOl HOHHO-MOJIEKYJISIPHBIX MOTypeakuuii). Baxueiime
OKHCIIUTEIN U BOCCTAHOBUTEIH, 3HAUYEHHUE B IIPOMBIIUIEHHOCTH U OBITY.
Tema 9. dnekmpoxumuueckue npovyeccol

XUMUYECKUE HWCTOYHHUKU DJIEKTpUYECKo »sHepruu. [‘anbBannueckue snemeHThl. IJIC.
OnekTpoAaHsle nNoTeHuuanbl. YpaBHeHue Hepucra. CraHgapTHbII BOJOPOIHBIM  3JIEKTPOA.
CrangapTHBIN JIEKTPOAHBIN NOTEHIUAI. Psii HanpsiKEHU METaJIOB.
Tema 10. Inexmpoaus u e2o 3aK0Hbl

ITocienoBaTeIpHOCTD AIEKTPOAHBIX IPOLECCOB P MIEKTPOJIM3E PaCIlIaBa U pacTBOpa. 3aKOHBI
®Dapanes. [IpuMeHeHne 2aeKTpoIIn3a.
Tema 11. Koppo3us u 3auyuma memainioe

Bunst koppo3uu. @akTopsl, BIUSIOMIKAE Ha CKOPOCTh KOppo3uH. CriocoObl 3alUTh METAJIIIOB OT
KOPpO3UH.
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Tema 12. /lucnepchoie u KonnouoHnvie cucmemol

JlucriepcHoe COCTOsSIHME BEIIeCTBA. BUIbI TUCTIEPCHBIX CUCTEM.

Komnonaneie cuctemMsl M crmocoOb! X noiaydeHus. CTpoeHHe KOJJIOWAHBIX YacTUI] (MUIIEIDT).
OnTuyeckre W IEKTPUUYECKHE CBOWCTBA KOJUIOMAOB. DaKTOPhl YCTOMUHMBOCTH KOJIJIOUTHBIX CHUCTEM.
Koarymsnus. 3HaueHne KOJIOWIHBIX CHCTEM B TEXHUKE, OBITY, JKUBBIX CUCTEMaX.

Jlonoanumenshaa mema. Xumuueckan udeHmupuKkayus u aHaau3 6eujecme

Kauecmeennwuii ananusz 6 xumuu. Onpedenenue KamuoHO8 U AHUOHO8 HeOP2aAHUYEeCKUX 8eUlecma.
Konuuecmeennviti  ananuz. Memoovl KoauuecmeeHHO20 aHANU3A. 2PAGUMEMPUYECKUU  AHANU3,
mumpumempuieckul amanus, KOMNIeKCOMempuiecKoe mumpogaHue, OKUCIUMENIbHO-
goccmanosumenvHoe mumposanue. HucmpymenmanbHvle Memoobl aHAIu3d: NOMeHYUOMempus,
KOHOYKmomempus, xpomamozpagus, omomempusi, Chekmpoghomomempus.

Ilpu nooecomoske k memam 13-20 pexomenodyemcs ucnonb3o8ams 0oujedocmyntole 6a3vl OAHHLIX XUMUYECKUX
sewecms:  https://pubchem.ncbi.nlm.nih.gov,  http.//www.chemspider.com,  https.//www.ebi.ac.uk/chembl,
https://webbook.nist.gov/chemistry,  https://ptable.com/#Compounds, https://acetyl.ru u Op. /lanuvie 6a3vl
cooepaicam ceedeHuUss 0 CIMPOEHUU U XUMUYECKUX CBOUCMBAX, CNOCODAx NOJyHeHus, NPUMEHEeHUU NpoCmulx U
CJIOJCHBIX seljecme.
Tema 13. Booopoo

Mecro Bogopoaa B [lepuoanueckoii cucreme [I.M1. Menneneesa. zotonst Bogopoaa. CriocoObt
nosryyeHus: Bopopoja. dusnyeckue M XUMHUECKUEe cBoicTBa Bopopoja. CoeAuMHEHUs BOAOPOJA C
MeTaJUlaMHi 1 HEMETaJIJIaMHU.

Bona u ee ctpoenue. JluarpamMmma coctostHus Boabl. Boga B mpupoae. Xumudeckue u Gpu3uko-
XUMUYECKHE CIMOCOOBI OYHMCTKM MpUpOAHOW Boabl. [lepokcun Bomopoja, MojgydeHue, CTpPyKTypa U
cBoiicTBa. [loHATHE O BOLOPOAHOMN IHEPTETUKE.

Tema 14. I'anozenwi

OO01mas xapakTepruCcTUKa raJoreHOB: HaX0XKIEHUE B PUPOJIE, CIOCOOHI MOTy4YeHUs, PU3ndecKue
U XMMHUYECKHE CBOWCTBA. [aloOr€HOBOJOpPOABI M TaIOTeHHABl MeTayioB. Kuciopomcoaepxkarue
KHCJIOTBl TaJOT€HOB M HUX coiu. OKHCIUTEIbHO-BOCCTAHOBHUTENIbHBIE CBOWCTBA TajJOT€HOB U HUX
coequHeHuil. [IpuMeHeHne rajloreHoB U UX COCIMHEHUM.

Tema 15. Xanvkozenwt

Kucnopon. Ctpoenue mosnekybl kuciaoposa. [lonydenne u XumMmudeckue cBOMCcTBa KUCIOPOa.
O30H, CTpOEHUE MOJIEKYJIbI, [TOJIyYEHUE U MPUMEHEHUE 030Ha. bronornueckas poiib KUCI0pOAa U 030Ha
B KUBBIX CHCTEMaX.

Cepa. Xummnueckue cBoiicTBa cepbl. COeAMHEHUS CE€pbl C BOJOPOAOM M KHCIOPOIOM.
Haxoxnenue cepsl B mpupoge. Ilomyuenue ceprl. ®Pusznueckue cBOICTBa cepbl. AJIOTPOIHBIE
MOAU(UKAIINH CEPHI.

CepoBonoponr u cepoBojoponHast kucinoTa. CyiabQuiupl, UX pPacTBOPUMOCTH B BOAE H
B3aUMO/IEVICTBUE C MUHEPAIBHBIMU KUCIIOTAMU.

Okcubl cepbl U COOTBETCTBYIOIIME UM KHCIOPOJCOAEPKAIIUE KUCIOTh. KHUCIOTHO-OCHOBHBIE
YU OKHUCIIUTEIbHO-BOCCTAHOBHUTEIBHBIE CBOMCTBA CEPHUCTOM M CEpHOM KUCIOT. CONM CEpHUCTON M
CEpPHOM KHUCIIOT.

XUMHUYECKUE CBOMCTBA CEJICHA, TeJTypa U UX COCTMHEHUN.

Tema 16. Inemenmui cpynnul azoma

CpaBHUTENBHAS XapaKTEPUCTHUKA COEINHEHNN 3JIEMEHTOB TPYIIIBI a30Ta U UX TOKCUYHOCTb.

Azort. [Tonydenue, pu3nyueckrue U XuMUIECKUE CBOMCTBA a30Ta. COSMHEHHS 230Ta C METAJIIAMH
(HUTPU[IBI): UX TIOJTyYCHHE ¥ CBOMCTRBA.

AMMUaK: TPOMBIIUICHHBIA CHHTE3, (PU3MYEeCKHe W XUMUYECKHE CBOWCTBA, MPUMEHEHHUE.
PaBHOBecHS B BOIHOM pacTBOpe aMMHaKa. TepMHUUECKOE Pa3iokKEHNUE COJIEH aMMOHMUSI.

Okcubl a30Ta: CTPOCHUE MOJIEKYIT, MOJTYYEHUE U XUMUYECKUE CBOMCTBA.

A3zotuctas kuciota U ee coinu  (HUTpUTHI).  OKHCIUTENbHO-BOCCTAHOBUTENbHBIE
XapaKTEPUCTUKU STUX COCITMHEHUM.

A3zotHag kuciorta. [lonydeHue B IpOMBIIUIEHHOCTH. XUMUYECKHE CBOMCTBA a30THOM KHUCIIOTHI.
[IpuMeHeHre a30THON KUCIIOTHI U €€ COJIEH.
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®ocdop. AmrorpornHsie Momudpukanmu (ocdopa. IlomydeHne M XUMHUECKHE CBOWCTBA
dochopa. Coenunenus: pocdopa ¢ merauiamu U Hemetaiamu. Pochun u Gocduael, UX NOTyUYEHHUE,
B3ammMojeiictBie ¢ Bojoi. Oxcuabl pochopa u dochopconepxkammue kuciaorel. Comu dhochopHOi
KHUCJIOTHI U UX XUMUYECKUE CBOWCTBA.

Mpubsk, cypbma, BACMYT. VIX cOeIMHEHMS C BOIOPOJAOM U KHUCIOPOIOM.

Tema 17. Inemenmot cpynnot y2iepooa

VYraepon u ero amiotpornHbie Moaudukanuu. buomormdeckas ponb yriepona. Kpyrosopor
yTaepoaa B IPUPOJE.

Heopranudeckue coenunenus yriepona. KapOuapl meramnoB. OKCuabl yriepoja. YToJbHas
KHUCJIOTA U €€ COJIH.

CoenmHEHHUS yriiepojia ¢ rajoreHamu, cepoit u azorom. Kapdamun. Cepoyriepon. Llumanusr.
KapOoHuibl MeTanios.

Kpemunit. Coenunenus kpemuwusi. Cwnanbl. [anorenuzsl kpemuus. Cunununabl. Okcupg
KpeMHus. KpeMHHEBbIe KUCIOTHI U UX CONU. [ MApONIHU3 CUITMKATOB.

Cunukarens. CUIMKOHBI U cuiiokcaHbl. CoenHeHus KpeMHus B ipupoje. CTeksia U CUTaIbL.

Kepamuka. [lonaTre o BSKyIIMX MaTepuaiax.

Kpatkas xapakrepucTika XUMHYECKUX CBOMCTB IreépMaHMsl, 0JI0Ba, CBUHIIA U UX COEIUHEHUH.

[IpumeneHne coeMHEHUN yriepoia, KpeMHHUS, TepMaHusl, 0JI0Ba U CBUHIIA.

Tema 18. Inemenmot nepeoii u ¢mopoii zpynn

[IlenoyHble MeTaIbl, HAXOXKICHHE B MPHUPOJIE M TMOJNydeHHe. BaxHelline coeauHEHUS
IIEJIOYHBIX METAJIJIOB: OKCUIbI, TUIAPOKCHUIBI, EPOKCUbL. [IpUMeHEeHNE 1IETOYHBIX METAJUIOB U MX
COEIMHEHUN.

bepunnuii. Oxcua v rTUIpOKCHT OepuilIns, UX MOJyYE€HHUE U CBOWCTBA.

[lenoyHo3emenbHble MeTaibl u MarHuil. [lomydyeHue, XMMHYECKHE CBOMCTBA OKCHIOB,
THJIPOKCUIOB M COJICH MarHus, Kaiblus U Oapus. JKecTKOCTb BOJIBI U CIIOCOOBI €€ yCTPaHEHHUSI.

Tema 19. Inemenmot cpynnot 60pa

Xumnueckue cBoicTBa Oopa. CoenuHeHHsT O0opa ¢ KHUCIOPOAOM, BOAOPOAOM M TaIOTCHAMH.
Haxoxnenue 6opa B mpupoze. [lomyuenune 6opa. Kapoopansl. Coequnenust 6opa ¢ a3otroMm. bopHbie
KUCIOTHI ¥ uX conu. [IpuMenenune coequHenuit bopa.

Haxoxnenue amomunus B npupoje. [lonydeHne alioMUHHS M €r0 XMMHUYECKHE CBOWCTBA.
CoenuHeHus aTIOMUHUS C KUCIIOPOOM U ranoreHaMu. OKCUJ ¥ TUAPOKCU ATFOMUHUS, UX XUMHUECKUE
cBOMCTBAa. AM(OTEPHBIN XapaKTep COCTUHCHUI alFOMUHUS AJTIOMUHATHIL. [ HAPOIU3 CONei almfOMUHUS.
CmuiaBbl aTIOMUHUS C IPYTUMU MeTajiaMu. [IpuMeHeHue antoMUHUS U €r0 COSJUHEHUH.

Tema 20. Xumusa d-anemenmoe

[Monoxenue d-anementoB B [lepuonnyeckoii cucreme .M. Menaeneea. OCOOEHHOCTH XUMUH
d-anemeHTOB. XUMHUYECKHE CBOMCTBA d-27IEMEHTOB Ha IpPHMEpPE Xpoma, kejeza U Menu. KucimoTHo-
OCHOBHBIE CBOWCTBAa OKCHJOB M THJIPOKCHJOB 3THUX 3J€MEHTOB. KOMIIIEKCHBIE COEIMHEHUsI XpoMma,
xKene3a U Meu. 3aKOHOMEPHOCTH M3MEHEHHUsI XUMUYECKUX CBOWCTB d-3JIEMEHTOB U UX COEIMHEHUH B
rpymnmnax.

Tema 21. Dnemenmol op2anuuecKoil Xumuu

@yuxyuonan cauma Acetyl.ru exiiouaem uHmMepaKmueHvlll epaguueckutl pedaKmop Oop2aHu4ecKux Gewecms,
06umpHyr0 6613)/ OAHHBIX OpP2AHUYECKUX U HeopcaHUYeCKUX eeuyecmse, 6Kirovast ocobennHocmu usomepuu, cnocobul
nojqy4yerus, xumudecKkue ceotlicmea OpecaHu4ecKux eeugecmse. HpuﬂOOfC‘@Hu}Z ons Modeﬂupoeanuﬂ CmMpyKmyp
opeanuueckux gewgecms (Avogadro, Jmol, ACDFree) nozeonsiom eusyanuzupoeams npedcmagierue 0 HU3Ko- u
BblCOKOMOJNIEK)YNIAPHBIX 6eUleCcmedx, codepafcam 6CNPOEHHbLE ba3vl 20MoBvIX CMPYKmMyp opecaHu4ecKux eewecme
OCHOBHbLX K/1ACCO6.

[Ipenmer opranndeckoit xumun. Teopust xumuueckoro ctpoeHust A.M. bytnepoa. M3omepus.
VYrneBogopoasl. ['omonormdeckwe  psiabl  yraeBoAopoAoB. DyHKIHMOHANBHBIE IMPOU3BOJHBIC
yriaeBogopoaoB. Kiaccudukanus 1 HOMEHKIATypa OpPraHMYECKUX COCIMHEHHUH (C HMCIIOJIb30BAaHHEM
caifra Acetyl.ru, mpunoxenuit Avogadro, Jmol, ACDFree).

HaxoxneHne opraHmyecknx coeIWHEeHWd B mpupoae. Hedts um ee mepepaboTka.
Bo306HOBNIsSIEMbIE HCTOUHUKH OPTaHUYECKUX COCTUHEHHIHA.

OcHOBHBIE KJIaCChl OPraHUYECKUX coennHeHul. [IpenenbHuble 1 HenpeaenbHbIe YIIIEBOAOPOIbI:
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QIKaHbI, QJKEHbI, aIKUHBL. L{UKIMYecKkue yriaeBogopoabl. ApOMAaTHYECKHE — YTIIEBOJOPOIBI.
[eTeponKINYecKue COeIMHEHUs. [ aloreHnpou3BOgHbIE YIIIeBOJAOpoaoB. Kucimopoaconepxarne
NPOM3BOJHBIE YTJICBOIAOPOAOB: CIUPTHL, (DEHOIBI, aJbIETHIbI, KETOHBI, KapOOHOBBIE KHCIOTHI.
A3zoTconep)kamye MPOHM3BOAHBIC YIJICBOAOPOJOB: HHUTPOCOCIMHEHHs, aMuHbL. [lomyueHue w
XUMHYECKHE CBOMCTBA OCHOBHBIX KJIACCOB OPTaHWYECKHX COCTUHEHWH. OpraHnvecKue MOJIMMEpPHBIC
MaTepHasl (C UCIOIb30BaHueEM caiiTa Acetyl.ru, mpunoxxenuit Avogadro, Jmol, ACDFree).

3.3. ®opMbI U METO/IbI NPOBEAEHUS 3aHATHIA, MPUMeHsieMble YUYeOHbIe TeXHOJIOTHU

B mporiecce npenogaBaHus AUCIUTUINHBI UCTIONB3YIOTCS TPAAUIIMOHHBIE TEXHOJIOTUU HAPSAY C
AKTHBHBIMU M UHTEPAKTUBHBIMU/CKBO3HBIMU TEXHOJIOTHSMHU.

Jlexyus-euzyanusayus ciocoOCTByeT mpeoOpa30oBaHUIO YCTHOH M MMChMEHHON MH(POpPMALnH B
BU3YaJIbHYI0 (OpPMYy TpPH HCIOJB30BAaHHU CXEM, PHCYHKOB, dYepTexkedl u T1.m. Takas nekuus
CHOCOOCTBYET YCIIEITHOMY PEIIECHHIO IIPOOIEMHOM CUTYalluH, T.K. aKTUBHO BKJIFOYAETCSI MBICIIUTEIIbHAS
JeATEIFHOCTh OOYYalOMUXCsl MPU LIMPOKOM HCHOJB30BAaHMM HAIIAJHOCTH W T.JA. AKTyalu3amus
paboueii mporpaMMbl MpearoiaraeT BHEAPEHNE B JIEKIUOHHBIA KypC WHTEPAKTUBHBIX MPHUIOKCHUN H
caiito Ptable.com, Acetyl.ru, Avogadro, Jmol u T.11.

Huckyccuonnvie memoodst MOTYT OBITH peaTM30BaHbI B BUAE TUAJIOTA YYACTHUKOB WIIM TPYIII
YYaCTHHUKOB, TPYTIIOBOM TUCKYCCHH, aHATIN3a KOHKPETHOW CUTYalluH WU IPYTHUX.

Paboma 6 manwix epynnax na 1abopamopnuvix 3aHamusx MO3BOJSIET pa3BUTh yMEHUE paboTaTh B
KOMaH/ie, IJITAHUPOBATh U JIEJIaTh BHIBOABI HA OCHOBAaHUH MTPOM3BEICHHBIX JICHCTBU, T.€. 3aK/IabIBACT
OCHOBBI HaYYHO-HMCCIIEIOBATEIBCKON pabOTHl B AalbHEHIIEH MpodecCHoHAIbHON AesTeNbHOCTH. Bee
7a0opaTopHble pabOThl MO JAaHHOM MAMCIMIUIMHE NPEACTaBISIOT COOOH SKCHEPHUMEHTAJIbHBIC
UCCIICIOBaHHUS.

Axtyanuzanus pabodeil mporpaMMbl MPEAIoiaracT BHEAPEHHE B J1a0OPATOPHBIA MPaKTHKYM
BUPTyaJIbHOW 4YacTH (C WCIIOJIb30BAaHHEM O€Ta-BEepCHH BHPTYAIBHOTO JaOOpAaTOPHOTO IMPaKTHKyMa
«XumJla6-TeopeTuky).

Yyebnuvie mexHojlocuu, UCnojb3yemble 6 06pa306am€ﬂbHOM npoyecce

Paznen CemecTtp Hcnonb3yemble akTHBHbIS/HHTEPAKTHBHBIC KommgectBo gacos
00pa30BaTeNIbHBIC TEXHOJIOTHU

1-7. O0masg xumMus 1 Jlexnus-guckyccust (JIEKIUsI-BU3yJIA3AIIHS) 4
Pabota B MaJIbIX IpyIIax Ha Jab0paTOPHBIX 6
3aHATHUIX

HWroro 3a 1 cemectp 10

8. X1MHS DJIEMEHTOB U UX 2 Jlexmusi-nuicKyccust (JIEKIUsA-BU3y aIH3aIHs) 3

COETMHEHUH Pabora B MasipIxX rpymnmnax Ha 1a00paTOPHBIX 6
3aHATHUSIX

9. DneMeHTsI Jlexnust-nuckyccust (JIEKIUsA-BU3yaau3amus) 1

OpPraHMYeCKON XUMHUHU

HWroro 3a 2 cemecTp 10
Bcero: 20

4. Ilepevyenb yueOHO-METOAMYECKOr0 0o0ecrevYeHHs 1JI CAMOCTOSTEIbHOM PadoThl
o0yyarommxcsi N0 JMCHUNIUHE

Copep:xanune CPC
Ne HaumenoBanwue pasmena Bun CPC Tpyno- ®DOpMEBI 1 METOBI
(TeMBI) TUCIUTITHHBI €MKOCTb (B KOHTPOJIS
gacax)
1. XHUMHUYECKAs CBSI3b U CamocTosTenbpHOe H3ydeHHEe TeM 5(CT) Tectuposanue (8 CJ10
CTPOEHHE MOJIEKYJI (TeMa (Bueayn. CPC) Moodle)
3)
2. OO0111e 3aKOHOMEPHOCTH CocraBjieHHE OTYETOB 110 4 (JIP) IIpoBepka O0TYETOB 110
XUMUYECKHUX PEaKLUM naboparopHbiM 3auatusiM (ayn. CPC) 71200paTOPHBIM 3aHITUSIM
(Tema 5) (pabouas TeTpaip)
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«XumJIab-TeopeTnk»)

3. PactBopsI (TeMbl 6, 7) CocraBlieHHE OTYETOB 110 4 (JIP) IIpoBepka OTYETOB 110
nmabopatopubM 3aHATHIM (ayn. CPC) 5(CT) J1a00paTOPHBIM 3aHATHIM
CaMocTosITeTbHOE H3YIEHUE TEM (pabouas TeTpasb)
(BHeayxn. CPC) TectupoBanue

4. OCHOBBI NEKTPOXUMUHU CocraBieHne 0T4eTOB M0 8 (JIP) IIpoBepka 0T4eTOB 1O

(Temsr 8-11) naboparopHbiM 3auaTusiM (ayn. CPC) 71200paTOPHBIM 3aHITUSIM
(pabouas TeTpaip)
5. | AucnepcHsble u CamocTosTenbHOe H3ydeHHE TeEM 5(CT) TecrupoBanue
KOJUIOUJHBIE CUCTEMBI (Bueayn. CPC)
(tema 12)
6. 1-8 (temsl 1-12) [ToaroroBka K TECTHPOBaHUIO (BHEAY 1. 6 (IIT) TecrupoBanue
CPC)

7. 1-7 (temmr 1-11) Hanwucanue PI'P (Bueaya. CPC) 12 (PT'P) IMposepka PI'P
Bcero yacos 3a 1 cemectp 51

8. XuMus 2JIEMEHTOB U UX CocraBneHue 0T4ETOB MO 8 (JIP) IIpoBepka oTueTOB HO
coeanHenui (temsl 13-20) naboparopHbeIM 3aHATHsIM (ayn. CPC) 11 (CT) 71a00paTOPHBIM 3aHIATHSIM

CaMocTosITeTbHOE U3YICHUE TEM (B T.94. 0 4-M paboTam,
(Breayxn. CPC) MIPOBEICHHBIM B
BUPTYaIbHOM
nabopaTopHOM
MPaKTHKyMe
I'pynnosas
uccne0osamenberas
paboma na memol
«Xumuueckue coedunenus
6 MUHEpPano2uuy,
«XumuuecKkue mexHono2uu
npu 006bIUe NOJIE3HbIX
UCKONAEMbIXY C
susyanuzayueu
pe3yiomamos 6 popmame
xanban-oocku (Padlet,
Miro u op.)
9. DneMeHTHl OPraHUYECKOM CaMocTOoSITeTbHOE H3YIEHUE TEM 10 (CT) CocraBieHne KOHCIIEKTa C
xumui (Tema 21) (Breayn. CPC) Iocyexyomeil mpoBepKoi
B XOJI€ 9K3aMeHa; paboTa B
rpaguYecKoM peaaKTope
caiita Acetyl.ru
10. | 9, 10 (Temsr 13-21) [ToaroroBka K TECTHPOBaHMUIO (BHEAY I 6 (IIT) TectupoBanue
CPO)
11. | XumMus 21€MEHTOB U UX Hanucanne PI'P (Baeayn. CPC) 12 (PT'P) IIposepxa PI'P
coepmHeHui (Temsl 13-20)
Bcero yacos 3a 2 cemectp 47
JlabopaTopHbie padoThI
Ne HaumenoBanue pasnena Jlaboparopnas pabora nim Tpyno- @DOpMBI U METOABL
(TeMbl) AUCIMIUINHBI 11a00paTOPHBIA IPAKTUKYM €MKOCTb (B KOHTPOJIS
gacax)
CPClayn.

1. XuMUs Kak pa3men Wuctpykrax o Tb u I1b -/2 Jormyck k mabopaTopHBIM
€CTECTBO3HAHUS. paboram
CrexuoMeTpuIecKue
3aKOHBI XUMHH (Tema 1)

2. XuMHuUuecKass KHHETHKA CKOpOCTh ~ XHMUYECKHUX  PEaKIIHid. 4/2 IIpoBepka 0T4ETOB 11O
(Tema 5) XUMHUYECKOE PAaBHOBECHE J1a00PaTOPHBIM 3aHATHSIM

3. PactBopsl (TeMa 6) SBnenust npu MIPUTOTOBIIEHUHU 2/1 (pabouas TeTpans),

pacTBOpOB TECTUPOBAHUE

4. PacTBOpBI 271EKTPOTUTOB I'maponus coneit (B T.4. uucie B 2/1
(Tema 7) ¢dopmarte BUPTYAJILHOTO

nabopaTopHOTro NpaKkTHKyMa
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5. OKHCIUTENBHO- OKHCIUTENEHO-BOCCTAHOBUTEIIFHBIC 2/1
BOCCTaHOBHTEIBHBIE peakuun (B T.4. uucie B (opmare
nporiecchl (Tema 8) BHPTYaJILHOTO 1abopaTopHOTO
npaktikyma «XumJla6-TeopeTuk»)
6. ONeKTPOXUMHUYECKHE Pan HaIPsDKEHUI METaJLIIOB. 2/1
npoiieccel (Tema 9) l"anbBaHUYECKUH DIIEMEHT
7. DNEKTPOU3 U €r0 3aKOHBl | DIEKTPOIIU3 2/1
(tema 10)
8. Koppo3sus u 3anura Kopposzus metannos 2/1
MeTauoB (Tema 11)
Bcero gacos 3a 1 cemectp 18/8
1. ["anorens! (Tema 14) ["ayioreHsl ¥ UX COEAMHEHHUS 2/1 IIpoBepka 0TUETOB O
2. Xaunpkorensl (Tema 15) Kucnopoa. Ilepoxcua Bogopoaa 2/1 712a00paTOPHBIM 3aHATHSIM
3. Cepa u ee cOeTMHEHUS 2/1 (pabouas Terpanp),
4. OneMeHTBHl Tpynmbl a30Ta | A30T U €ro COeIUHEHUS 2/1 TEeCTUPOBAHUE,
(TeMa 16) 3K3aMEHAIlMOHHBIE
5. DJIeMEHTBI rpynmsl | YIiiepoa U ero CoeAMHEeHUs 2/1 BOIIPOCHI
yrinepoza (tema 17)
6. Onementsl  mepBoi U | Metamsl [A, ITA, IITA noarpynn 2/1
BTOpOH rpymm (Tema 18)
OneMeHTHl TPyHIel  Oopa
(Tema 19)
7. Xumus d-snemeHToB (TeMa | MapraHel ¥ ero COeIHHEHU 2/1
8. 20) XpoM U ero CoeTMHEHHS 2/1
Bcero gacos 3a 2 cemectp 16/8
9. Xumus d-anemenToB (Tema | XKene3o u ero coeTMHEHUS -/1 Paboter Ha
10. | 20) Menp 1 ee coeTUHEHUS -/1 JIOTIOJTHUTENIBHBIC  TEMBI,
11. uHK ¥ ero coequHEHUS -/1 NPOBOIATCS B
BHPTYQJIEHOM
J:abopaTopHOM
npaktukyme — «XumJla6-
Teoperux» (pu
HEOOXOJMMOCTH  CITHCOK
TeM MOXET OBITH
pacuiMpen)

5. Mertoanuyeckue yKka3aHus il 00y4arOUIUXCS M0 OCBOEHUI0 TUCHUTLIUHBI
Pabota Ha 1a00paTOPHBIX 3aHATHAX

B nepuoa ocBoeHuUst AMCHUIIIIMHBI CTYIEHTHI TOCEIIAIOT J1a0OpaTOPHBIE 3aHITHS, Iie padOTatOT
B MaJbIX TIpyNmax, CaMOCTOSTENbHO W3Y4YalOT JOMOJHUTENbHBI TEOpEeTUYEeCKUil Marepual K
71a00paTOPHBIM 3aHATUSAM. TeopeTHdecKas 4acTh pabOThl BKIKOYAET KOHCIIEKTUPOBAHUE MPOBEACHUS
OTIBITOB BO BpeMsl TA0OPATOPHOTO 3aHATHSA C 00s3aTeIbHBIM MIPUBEICHNEM O0BSICHEHUI HaOII01aeMbIX
SBJICHUH, BBIBOJOB, (POPMYJI peaKiuil.

Kputepusmu orieHku paboThI Ha 1Ta00OPATOPHBIX 3aHATHUSAX SBISETCS: BJIaIEHUE TEOPETHICCKIMHU
MOJIO)KEHUSIMU TI0 TEME, BBINIOJIHEHUE NPAKTUYECKUX 3a/JaHui, 3HAHUE TEPMUHOJOTUH, HaJU4ue
YPaBHEHUI PEaKLU OIBITOB.

[Ipu BBIIOTHEHWHU JTAOOPATOPHOTO TMPAKTHKYMa HCIIONB3YIOTCS CIEAYIOUINE METOIUYECKHe
pa3paboTKu:
3aiinieBa H.B. JJaboparopHsIii ipakTUKyM 10 00miei xumuu. — Tomck, 2006.

[TorynseBa W.A. JlabopaTopHbIi TIPpaKTUKYM 10 HEOPraHUYECKOW XUMHUU (C DJIEeMEHTaMHu
aHanuTH4eckoi xumun). — Hepronrpu, 2016.
MakcumanbHbIi 0ajul, KOTOPBIA CTYIEHT MOXKET HaOpaTh Ha JIabOpaTOpHOM 3aHATHH, — 6

0assioB B 1 cemectpe u 2,75 0asiia Bo 2 cemecTpe.

B pamkax aktyamusanmm paboueil mporpaMMbl 4acTh padOT Mo oOmmIeld W HEOPraHMYECKOW XMMHH BO3MOXKHO
3aMEHUTH/IOTIOJIHUTH BUPTYAIBHBIM J1a00paTOpHEIM npakTHKyMoM (6eta-Bepcust BIIIT «XumJIa6-TeopeTnk»). ABTOPCKHIA
BJIIT «XumJla6-TeopeTuk» mMo3BOIsSET HE TOIBKO MPOBOIUTH BUPTYAIIbHBIE JIA0OPATOPHBIC paOOTHI U MPOBEPSITH HABBIKH B
COCTaBJICHUHM XUMHYECKHX PEaKUHWil, HO W HpelCcTaBisieT co00H OTKPBITYI0 0a3y NaHHBIX, KOTOpas MOXKET U3MEHATHCS B
JOCTaTOYHO MIMPOKHUX Ipeaeax
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CamocrosiTesibHasE padoTa CTy/I€HTOB BKJIIOYAeT MPOPabOTKY KOHCIIEKTOB JIEKIMM, 00g3aTeIbHON 1
JIOTIOJTHUTEBHON Y4YeOHOW JUTepaTypbl B COOTBETCTBUHM C IUIaHOM 3aHATHSA. OCHOBHOHM (opmoit
npoBepku CPC siBrsieTcst yCTHBIM (PPOHTATIBHBIN OMPOC HA MPAKTUYECKOM 3aHATHUU U TOCIEAYIOIIast
HpOBepKaSHaHHﬁ]BXOHSTECTHpOBaHHHIIHaSKBaMeHQ

Kputepussmu Ju1si OIICHKH pe3yJIbTaTOB BHEAYJAUTOPHON CaMOCTOATEIHHOW PabOTHI CTYyIEHTA
SABJIAKOTCA:

- YPOBEHb OCBOEHHS Y4eOHOTO MaTepHaa,

- YMCHHUE UCIIOJIB30BATh TCOPETUICCKUE 3HAHUSA IIPU BBIITOJIHCHUHN IIPAKTUYCCKUX 3a/1a4,

- c(hOpMUPOBAHHOCTH OOIIECYUCOHBIX YMEHUH;

— 000CHOBAHHOCTE 1 Y€TKOCTH M3JIOKEHNS OTBETA.

B pamkax axryanmuzanum pabodeil mporpaMMbl TpeuiaraeTcsi BHeapeHne HoBoi ¢hopmbel CPC — cTymeHTH MOTyT
NPOBOJIMTH HCCIIEOBATENBCKYIO PadOTy, CBA3AHHYIO C X MPO(eCCHOHANBHOM NeaTebHOCTEIO. [Ipn moAroToBKe MaTepuaa
Ha TeMy «XumuuecKkue cOeOUHeHUss 8 MUHepanocuu» HeoOXOOUMO, MCHOJB3Ysl DIICKTPOHHBIC CIPABOYHBIC CHUCTEMBI U
pecypcbl HTepHETa, MpOaHATHM3UPOBAaTh XUMUIECKHH COCTaB OCHOBHBIX MHHEPANIOB, 100bIBacMbIX B IOxHOI SkyTun. [Ipu
U3YUYEHHH TeMbl «XMMHYECKHE TEXHOJIOTMH IPH NOObIYE IIOJE3HBIX HCKONAEMBIX» PEKOMEHIYeTCs, HUCIoib3ys Web-
pecypchl, B TOM YHKCIIe UMEIOIIME OTHOIIEHHE K Oynymield npodeccun CTyAeHTa, NPOaHaIHM3UPOBATh TEHICHIIUN Pa3BUTHS
XUMHNUYECKUX TeXHOJ’lOFHﬁ, HCIOJIB3YEMbIX KaK IpH JIO6I)I’-IG, Tak " nepepa60TKe MOJIC3HBIX HMCKOIIa€MbIX, OTMCTHUTL HUX
JIOCTOMHCTBA M HEJIOCTaTKH, UMEIOLIMECs] allbTepHaTHBBl. PaboTa Bo3MOXXHa B (popMare MHUHH-TPYIIIbI, TPEJICTaBICHHE

WTOTOBOTO HCCIIEIIOBAHUS MPEATIOaracTcsi B BUJE MPE3EHTAMN WM KaHOaH-TOCKU (¢ 3a7eliCTBOBaHUEM BO3MOXKHOCTEH
Padlet, Miro, Google Docs i aHaIoriyHOT0 HHCTPYMEHTA C ITyOJIMYHBIM JIOCTYIIOM).

PacuerHo-rpajduueckas padora B 1 cemectpe BrirovaeT 20 3aaHui U3 CAEAYIOMINX TEM:
1) Crexuomerpuyeckue 3akoHbl. OCHOBHBIE KJIacChl HEOPTAHUYECKUX COCTMHEHUH.
2) Ctpoenue siipa atoMma. SlaepHelie peakiuu. PainoakTHBHOCTD.
3) Xumuueckas CBA3b.
4) OcHOBHbIE 32aKOHOMEPHOCTH MPOTEKAHUS XUMUYECKUX PEaKLIUM.
5) PactBOpHI Kak PU3NIECKUE CUCTEMBI.
6) PacTBOpPBI 3JEKTPOJIUTOB.
7) OKHUCIUTETHHO-BOCCTAHOBUTEILHBIE PEAKIIUU.
8) DIEKTPOXUMUUYECKHE CUCTEMBI U MTPOIIECCHI.

PT'P Bo 2 cemectpe BKitouaeT 13 3agaHuil U3 cleayomux TeM:
1) KomriekcHble COeTUHEHHMS.
2) Ilepuonuueckas cuctema 3j1eMeHTOB. CBOICTBA AJIEMEHTOB M UX COSAMHEHUIA.

Tpebosanus k pabome: NpU PEUICHUU PACUYETHBIX 3a/la4 B 005A3aTEIBHOM IMOPSAKE PEKOMEHIYETCS
yKa3blBaTh (OPMYJIbI, 10 KOTOPBIM MPOBOJATCS PACUETHI, & TAKKE JIEIaTh CChUIKY HAa HUCIOJIb3yEMbIe
3aKOHBI. PemeHue 3amay OCyIIECTBISIETCS ¢ HCHONIb30BaHUEeM yuyeOHoro mocobuss IDamnka H.JL
3agaun u ynpaxxHenuss mo o6meii xumuu. — M.: UnTerpan-Ilpecc, 2007 (u npyrue Bepcum
u3aanus). Beibop BapuaHTa OCyIECTBIISETCSI B COOTBETCTBHM CO CIIUCKOM CTYJICHTOB (TIOPSIKOBBIN
HOMED B XKypHaJe COOTBETCTBYET HOMEPY BapUaHTA).

Kputepuu onenku PI'P:
- HPaBUJIbHOCTL BBIITOJIHCHUSA PACUCTHOI'O 3a/IaHUS;
- HaJIM4ME CCHUIOK Ha 3aKOHBI M (POPMYJIBL;
- IOJTHOTA M KA4€CTBO OTBETA HA BOIIPOCHI TEOPETUUYECKOI0 XapaKkrepa.

| mpaBWIIbHO pelIeHHAs 3a/1aya oLeHuBaeTcs B 1 6aJuI.

PI'P Ne 1
Bap-m Ne 3agay
53 1 66 | 83 | 151 | 180 | 215 | 247 | 296 | 316 | 334 | 354 | 391 | 466 | 507 | 539 | 594 | 608 | 660 | 688
54 | 67 | 84 | 152 | 181 | 216 | 228 | 297 | 317 | 335 | 355 | 392 | 467 | 508 | 540 | 595 | 609 | 661 | 689
55| 68 | 85 | 153 | 182 | 217 | 229 | 298 | 318 | 336 | 356 | 393 | 468 | 509 | 541 | 596 | 610 | 662 | 690
56 | 69 | 86 | 154 | 183 | 218 | 230 | 299 | 319 | 337 | 357 | 394 | 469 | 510 | 542 | 597 | 611 | 663 | 691

NN
BN —
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5 557 ] 70| 87 | 155 | 184 | 219 | 231 | 300 | 320 | 338 | 358 | 395 | 470 | 511 | 543 | 598 | 612 | 664 | 692
6 6 | 58 1 71 [ 88| 156 | 185 [ 220 | 232 [ 301 | 321 | 339 [ 359 | 396 | 471 | 512 | 544 | 599 | 613 | 665 | 693
7 7159 7289 [ 157 [ 186 | 221 | 233 | 302 | 322 | 340 | 360 | 397 | 472 | 513 | 545 | 580 | 614 | 666 | 694
8 8 | 28 [ 73 [ 90 | 158 | 187 | 222 | 234 | 283 | 303 | 341 | 361 | 398 | 473 | 514 | 546 | 581 | 615 | 667 | 695
9 91 29[ 74 [ 91 [ 159 | 188 | 223 | 235 | 284 | 304 | 342 | 362 | 399 | 474 | 515 | 547 | 582 | 616 | 668 | 696
10 [ 1030 | 75| 92| 140 | 189 | 224 | 236 | 285 | 305 | 343 | 363 | 400 | 475 | 516 | 548 | 583 | 617 | 669 | 697
11 11 [ 31 [ 76 | 93 | 141 | 190 | 225 | 237 | 286 | 306 | 344 | 364 | 401 | 476 | 517 | 529 | 584 | 618 | 650 | 698
12 [ 1232 7794 142 [ 191 | 206 | 238 | 287 | 307 | 325 | 345 | 402 | 477 | 518 | 530 | 585 | 619 | 651 | 699
13 [ 13133 78| 95 143 | 192 | 207 | 239 [ 288 | 308 | 326 | 346 | 403 | 478 | 519 | 531 | 586 | 620 | 652 | 700
14 | 14| 34| 79| 96 | 144 [ 193 [ 208 | 240 | 289 | 309 | 327 | 347 | 404 | 479 | 520 | 532 | 587 | 621 | 653 | 701
15 [ 15135 60 | 97 | 145 | 194 | 209 | 241 [ 290 | 310 | 328 | 348 | 405 | 480 | 521 | 533 | 588 | 622 | 654 | 702
16 | 16 | 36 | 61 | 98 | 146 | 175 | 210 | 242 [ 291 | 311 | 329 | 349 | 406 | 481 | 502 | 534 | 589 | 623 | 655 | 703
17 [ 17 [ 37| 62| 88 | 147 | 176 | 211 | 243 [ 292 | 312 | 330 [ 350 | 407 | 482 | 503 | 535 | 590 | 624 | 656 | 704
18 | 18 [ 38| 63| 80 | 148 | 177 | 212 | 244 [ 293 | 313 | 331 | 351 | 408 | 463 | 504 | 536 | 591 | 625 | 657 | 705
19 | 23] 39 64 81 ] 149 [ 178 | 213 | 245 | 294 | 314 | 332 | 352 | 409 | 464 | 505 | 537 | 592 | 626 | 658 | 686
20 [ 25] 40 ] 65| 82 [ 150 [ 179 | 214 | 246 | 295 | 315 | 333 | 353 | 410 | 465 | 506 | 538 | 593 | 627 | 659 | 687
PT'P No 2
Bapuanm No 3agau

1 720 | 787 | 801 | 816 | 838 | 878 | 915 | 956 | 977 | 1009 | 1046 | 1086 | 1123

2 721 | 788 | 802 | 817 | 839 | 879 | 916 | 957 | 978 | 1010 | 1047 | 1087 | 1124

3 722 769 | 803 | 818 | 840 | 880 | 917 | 958 | 979 | 1011 | 1048 | 1068 | 1125

4 723 1 770 | 804 | 819 | 841 | 881 | 898 | 959 | 980 | 1012 | 1049 | 1069 | 1126

5 724 | 771 | 805 | 820 | 842 | 882 | 899 | 960 | 981 | 1013 | 1050 | 1070 | 1127

6 7251 772 | 806 | 821 | 843 | 883 | 900 | 961 | 982 | 1014 | 1051 | 1071 | 1128

7 726 | 773 | 807 | 822 | 844 | 884 | 901 | 962 | 983 | 1015 | 1052 | 1072 | 1109

§ 727 774 | 800 | 823 | 845 | 885 | 902 | 943 | 984 | 1016 | 1053 | 1073 | 1110

9 728 | 775 | 789 | 824 | 846 | 886 | 903 | 944 | 985 | 1017 | 1054 | 1074 | 1111

10 7291 776 | 790 | 825 | 847 | 887 | 904 | 945 | 986 | 1018 | 1055 | 1075 | 1112

11 730 | 777 | 791 | 826 | 848 | 888 | 905 | 946 | 987 | 1019 | 1056 | 1076 | 1113

12 731 | 778 | 792 | 827 | 849 | 889 | 906 | 947 | 968 | 1020 | 1057 | 1077 | 1114

13 7321 779 | 793 | 808 | 850 | 890 | 907 | 948 | 969 | 1021 | 1058 | 1078 | 1115

14 7331 780 | 794 | 809 | 851 | 891 | 908 | 949 | 970 | 1022 | 1059 | 1079 | 1116

15 734 781 | 795 | 810 | 852 | 892 | 909 | 950 | 971 | 1023 | 1060 | 1080 | 1117

16 7351 782 | 796 | 811 | 853 | 893 | 910 | 951 | 972 | 1004 | 1061 | 1081 | 1118

17 736 | 783 | 797 | 812 | 834 | 894 | 911 | 952 | 973 | 1005 | 1062 | 1082 | 1119

18 737 | 784 | 798 | 813 | 835 | 895 | 912 | 953 | 974 | 1006 | 1063 | 1083 | 1120

19 738 | 785 | 799 | 814 | 836 | 896 | 913 | 954 | 975 | 1007 | 1044 | 1084 | 1121

20 720 | 786 | 800 | 815 | 837 | 897 | 914 | 955 | 976 | 1008 | 1045 | 1085 | 1122

TecTHpoBaHMe SIBJIICTCS IPOMEKYTOYHOM MPOBEPOUYHOI pabOTOIl 1O KypcCy, MPOBOAUTCS 2 paza B 1-M
u 3 paza — Bo 2-M cemectpe. Tectol mpoBomstcs B C1O Moodle, miist oTBETOB Ha BOMPOCH! 3-TO TeCTa
OpPraHUYeCKON XUMUM)
UCIIOJIL30BaTh TpadIecKuil peakTop caiita Acetyl.ru.

BTOpPOTI'O

HpI/I MNOATOTOBKEC K TECTUPOBAHUIO UCIIOJIB3YIOTCA CICAYIOIUE METOAUYCCKUC p33pa6OTKI/IZ

cemectpa (pasnen

«OCHOBBI

CTyACHTAM PCKOMCHAYCTCA

ITorynsesa UN.A. KOHTpOJIbHO-U3MEPUTENbHBIE MATEpUANIBI MO AUCHUILUIMHE «XHUMUsD». Paszmensl
«OO61mas XxuMusy, «XuMus 3JeMeHTOB», « OCHOBBI Opranndeckoi xumuny». — Hepronrpu, 2015.

Temamuueckas cmpykmypa bBT3 (vacmo « Obwas xumusny):
1. Uctopus xumuu. Crexuomerpus (40 3agaHuii)

2. Ctpoenue atoma (40 3amanuii)
3. Xumuueckasi cBsi3b U CTpoeHue BelecTna (40 3ananuil)

4. OCHOBBI XUMHUYECKON TepMouHaMuKH (20 3amanuii)
5. OcHOBBI XUMHYECKOH KUHETHKH (40 3a1aHuii)
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6. PactBopsl (40 3ananmii)
7. PacTBOpHI 31eKTponuToB (40 3ananuii)
8. OcHoBbl 251ekTpoxumuu (40 3ananuit)

Bunper TecTOBBIX 3aaHUM:

Bun Komnuectso T3
3aj1a
HUSA

Kon
n4ye
CTBO
npe
IO
jiara
€MBI

OTBC
TOB

3an
aHUu

3aKp
BITO

CTp
YKT

YPhL

1,2,

3an
adHU

OTK
pBIT
ou
CTp
VKT
YPBbI

1,2

3an
aHu
g Ha
c00
TBET
CTB
ue

3an
adHU
s Ha
yno
psn
oun
BaH
ue

Temamuueckas cmpykmypa BT3 (vacmo « Ochogvl Heopeanuveckou xumuu (Xumusi s1emeHmos)»)
Bonopona. Bona (30 3ananmii)
2. I'anorens! (30 3amanmii)
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Xanbkorens! (30 3amanuit)

4. MMonrpynmna azora (30 3axanuii)

5. Moprpymnmna yrnepona (40 3axanwii)

6. [Toarpymnma 6opa (40 3aganuii)

7. Metaynsl ioarpyrmi autust u oepuitas (70 3axaHuii)

Bunpe! TecTOBBIX 3aaHUIM:

Bun Komunuectso T3
3aj1a
HUSA

Kon
n4ye
CTBO
npe
IO
jlara
€MBI

OTBC
TOB

3an
aHUu

3aKp
BITO

CTp
YKT

YPhL

1,2

3an
aHU

OTK
pBIT
ou
CTp
VKT
YpBI

1,2

3an
aHu
g Ha
c00
TBECT
CTB
ue

3an
adHU
s Ha
yno
psan
oun
BaH
ue

Temamuueckas cmpykmypa BT3 (vacmv « Ocrhogvl opeanuyeckol Xumuu)
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OOmme moHATUs. XUMUS yrieBoaopoaos (40 3amanuii)
CoenuHeHus ¢ GyHKIIMOHAIBHBIMU TPYIIITUPOBKAaMH (CIIMPTHI, aJIbJAEIH/Ibl, KAPOOHOBBIE KUCIOTHI,
amuHsbl) (40 3agaHuin)

Bunper TecTOBBIX 3aaHUI:

Bu Kommyectso T3 Kon
i n4ye
3a CTBO
Aa mnpe
HU pigs (e}
b jlara
MBI

OTBE
TOB
3a 1,2
hitc}
HU

3a
Kp
BIT
on
CT

py
KT

yp
Bl

3a 1,2
na
HHU

oT
Kp
BIT
ou
CT

py

KT

yp

bI

OO0pa3iibl TECTOBBIX 3aJJaHUM:

1. 3axanne 3aKpBITOro THUNA
OTtHocuTeNnbHAs MIIOTHOCTH ra3a A 1o ra3zy B paBna x. OTHOcUTeNnbHas IUNIOTHOCTH raza B mo razy A
paBHa:

1) x

2) 2x

3) 1+x

4) 1/x

Ortser: 4

2. 3agaHue OTKPBHITOrO THIIA
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### — enuHNIIA U3MEPEHUS KOJIMYECTBA BEIICCTRA.
OTtBeT: MOJIb

3. 3aganue HA COOTBETCTBHE

CooTBeTcTBHE BETUYHH U €IMHULl U3MEPEHHUSI:

1 | Macca A. | a.eMm.
2 | KonuuecTBo BeliecTBa B. |r

3 | MonsipHasg macca C. | mouib
4 | OTHOCUTENbHA] aTOMHAs Macca D. | r/monb

Otset: 1B, 2C, 3D, 4A
4. 3agaHue HA yNOPSIA0YMBAHUE
[TocnenoBaTenbHOCTh COETUHEHHH 110 MEpE YMEHbIIEHUS MOISPHOCTH CBSI3U:
A. HBr
B. HCI
C. HF
D. HI
OtBer: DABC

Kpurepun onienku tecra
| mpaBunbHBINA U NOAHBIN OTBET = 1 0asuI. Ilpu yciioBMM MHOrOBapMaTUBHOCTH OTBETA OLICHUBAETCS
KaK 9HCIIO MPABUIHHBIX OTBETOB, TAK M HATMYHE JIUIITHUX WM HETIPABUIHHBIX (B 3TOM CIy4ae OT OLEHKU
oTHUMaeTCs yacTh Oamta). K kaxmomy tecty 1-ro cemectpa nmpubaisercs 1mo 2 0amia mpu yCIOBUU
Habopa 60% u 6oiee NpaBUIBHBIX OTBETOB.

Metoanyeckue yKa3aHus JJIs MOMOIIU O00YYaroIMMCs B YCIICITHOM OCBOCHUH JIMCIUILUINHBI B
COOTBETCTBUH C 3aIJITAHUPOBAHHBIMU BUAAMHU YYEOHOW M CaMOCTOSTENLHOW PabOThI OOYYAIOLIHXCS
pasmerensl B CZ1O Moodle:
http://moodle.nfygu.ru/course/view.php?id=14803 (M/])
http://moodle.nfygu.ru/course/view.php?id=14960 (OITH)

PeliTHHIOBBIN perjiaMeHT 0 TUCHHILINHE:

No Bun BemonHsemMoii yaeOHoi paboThl Konnuectso | KommuectBo
(KOHTPOJTUPYIOIINE MATEPUATIBI) 6ayutoB (min) | 6amI0B (Max)
1 | PaboTa Ha 1a00OpaTOPHBIX 3aHATHUIX 28 8 JIP*6=48

2 | [IpoMexxyTOYHOE TECTUPOBAHKE MO pa3esiaM AUCIUTUINHBI 19 32
3 | PI'P 13 20
KoanuecTBo 0a/J10B /151 OJIyYeHHs 3a4eTa (min-max) 60 100
1 | Pabora Ha 1abOpaTOPHBIX 3aHATHUAX 14 22
2 | [IpoMexyTOYHOE TECTUPOBAHME IO pa3JeaM JUCIUILIMHBI 22 35
3 |PI'P 9 13
KoJsmmyecTBo 02J1710B /151 10MYCKA K 9K3aMeHy (min-max) 45 70

6. ®OH/I O1IEHOYHBIX CPECTB /sl IPOBe/IeHUsI MPOMEKYTOUHOI aTTecTAllMU 00y4aloIMuXcsl 1Mo
TUCIHUILINHE

6.1. Iloka3aTrejin, KpUTEPUH U IIKAJIA OLIEHNBAHUS

[kasnbl oLleHUBaHKS YPOBHSI CHOPMUPOBAHHOCTH
Komsr WHpaukaropbl KOMITIETEHIMI/3JIEMEHTOB KOMIIETSHIMI
IToka3aTens olleHUBaHUS
OLEHMBAEMBIX | JOCTIDKEHA (o .1.2. PILJI) YpoBHH Kputepun Ornenka
KOMIICTCHIINU KOMIICTCHIIU U OCBOCHUA OLICHUBAHUA
(mecKpHUnITOpHI)

VK-1 YK-1.1 3HaTh: NPEUMYIIECTBA U OcBoeno | Ilo obmeit cymme 3auTeHo

OrpaHUYeHUs IU(PPOBBIX CPEACTB 0aJUIOB 3a pa3InYHbIC

pu OOIIEHUH W COBMECTHOM ¢opmet CPC cTyneHT
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pabote; HHCTPYMEHTHI
KPYIHEHINX U(POBBIX
9KOCHCTEM AJISL IIOJIydeHHUS,
00paboTKH, aHaJIN3a U IPOBEPKU
JIOCTOBEPHOCTH
nH(OPMALIMU/TUIIOTE3bI;
NPUHIUIBI pabOTHl Pa3IMIHBIX
TIOUCKOBBIX CEPBUCOB; IN(POBHIE
pecypchl [UIsl peleHns
3amad/mpodieM B

PO eCCHOHATHFHOM H/HJIH
COLIMAJILHOM KOHTEKCTE U JIs
OLICHKHU PE3yJbTaTOB PEILECHUS;
0COOEHHOCTH CHCTEMHOTO U
KPUTUYECKOI'O0 MBIIIJICHUA
YMeTh: BbIOUpaTh 1
UCIIOJIb30BaTh YMECTHBIE
uQpoBkIe CpeacTBa,
MIPUJIOKEHUS U PECYPCHI JUTS
MOCTaHOBKH M PELICHUS

337191/ TIpOOIIeMET;
aHAIM3UPOBATH MPOOIEMHYIO
CHUTYAIIUIO, BBIIEISS ee Oa30BbIe
COCTABIISIOLIME U CBSA3H MEXKILY
HHUMU; Pa3feNsaTh KOMILIEKCHbIE
3a7a4y Ha [10/3a1a4H,
OTCIIeKUBATh IPOLIECC
WCIIOJTHEHUSI 33]1a4 C TIOMOILBIO
U (PPOBBIX HHCTPYMEHTOB;
BBIJIEIATH PO ECCHOHATBHO-
3HAYUMYI0 HH(POPMAIIHIO;
OIICHUTH WH(POPMALIHIO/ JAHHEIE
Ha JOCTOBEPHOCTD U
PEJIeBaHTHOCTH CPaBHEHUEM
HECKOJIBKUX HCTOYHHKOB
uHboOpMaLnH;
CHCTEMaTH3HPOBATh
0o0OHapyKeHHYI0 HH(POPMAIHIO B
COOTBETCTBHUH C TPEOOBAHUSIMH U
YCIIOBUSMHU MOCTABJICHHOM
3a71a4M; CTPOUTH JIOTHYECKNE
YMO3aKJIIOYEeHUs] HA OCHOBaHHUHU
WHPOPMALIUN/TAHHBIX, B TOM
YHCIIE B Pa3IMYHBIX TU(POBBIX
cpenax; OLCHUBATh
NPaKTUYECKYI0 3HAYUMOCTh
Pe3yIbTaToOB HOKMCKA C TOMOIIBIO
U (POBBIX HHCTPYMEHTOB;
0opMITATH pe3yIbTaThl IOUCKA C
MIOMOLIBIO IIU(DPOBBIX
HHCTPYMEHTOB (TEKCTHI,
rpaduku, n300paxeHus,
JMarpaMMel, OJI0K-CXEMBI,
TaOJIMLIBI, TPE3EHTALNH,
BUJICOPOJIHKH,
BHUJICONPE3CHTALINH,
nHporpaduKa u T.IL.);
HCIIOJIb30BaTh MU(POBHIC
cpeacTsa OOIICHHUS TIPU
B3aMMOJICHCTBHH C IPyTHMH
JIIOAbMH, B TOM YUCJIC JJIA
OpraHu3aluid COBMECTHOM
JISITENIbHOCTH (KOMaHAHOM

Habpan 60 6amioB U
Oonee

He
OCBOEHO

ITo obmieit cymme
0aJUIOB 3a pa3InYHbIC
¢opmet CPC cTyneHt
HabOpax menee 60
0amIoB

He 3auteno

Bricoknit

OOmas cymma Gaios
3a paboOTHI B cemecTpe
1 9K3aMEH COCTaBIISCT
85 u Oozee

OTan4HO

bazoBriit

O6mas cymma 6aymioB
3a paboTHI B cCeMecTpe
M DK3aM€H COCTaBIISIET
6osee 65, Ho menee 85

Xopouio

Munu-
MaJIbHBIN

O6mras cymma 6amioB
3a paboTHI B ceMecTpe
Y DK3aMEH COCTaBJISIET
Goitee 55, Ho MeHee 65

Y noBuerBo-
PHTENIBHO

He
OCBOEHBI

O01mast cymma 6ayiioB
3a paboOTHI B cemecTpe
1 9K3aMEH COCTaBIISIET
MeHee 55

Heynosnerso-
PUTENBHO
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pabotsr) (Zoom, Webinar, Padlet,
Pa3ITUIHBIE MECCEHKEPHI)
BrnaneTs: MeTogaMu Ioncka,
KPUTUYECKOTO aHaJlM3a U CHHTE3a
nHdopMmanuy;

HaBbIKamMu paboTel ¢ Web-
MIPUJIOKEHUSIMH U CEPBUCAMU IS
coBMecTHOH paboTtsl (Trello,
TrueConf, Miro, Padlet u np.,
cepBucel Google); HaBEIKaMH
paboThI 1 Ioncka nH(popMaIy B
3NEKTPOHHBIX OMOIMOTEUHBIX
cucremax (3bC); HaBbIKaMu
paboThI ¢ TUGPOBBIMU
MHCTPYMEHTaMH IS
reHepUpOBaHus/pa3paboTKu
UJIeH, TUTIOTE3, MOUCKA
HECTaHJapTHBIX PELICHUH
(puIoXKeHust 1yl TONCKa
accolyannii, MeHTaJIbHbIE KapThl,
OHJIAH-JOCKH, HHCTPYMEHTBHI IS
CO3/IaHHs BU3YaIbHBIX
HaOpPOCKOB, CEPBUCHI IS
CO3IaHHs 3aMETOK,
OpelHHIITOPMUHTA, TECTUPOBAHHSA
unei, i ooMeHa HaesMy 1
T.1.); IU(POBBIMEU METOJAMHU U
WHCTPYMEHTAMU OLIEHKHU
JIOCTOBEPHOCTH
nH(pOpPMaNU/KOHTEHTA
(daxTyekuHr, aBTOpCKHE
JMLEH3UH, IUIATUHEI Opay3epoB
JUISL TPOBEPKHU JOCTOBEPHOCTH
KOHTEHTa B CETH); HABBIKAMH
CO3IaHMS HOBBIX IIPOJIYKTOB
(TekctoB, rpaduKH, BUILO,
KOJUTaXka ¥ Ap.) WM IPOSKTOB
(pa3pabotka, npejcraBiieHHE,
MIPOABMKEHHE) C TOMOIIBIO

U (pPOBBIX HHCTPYMEHTOB;
HABBIKAMH PaOOTHI C OOJIBIIUMH
MacCHBaMH JJaHHBIX B LH(POBOH
cpexe (Big Data)

OIIK-14

OIlIK-14.7

Wmers npencraBiieHne: 0
CTPOCHUHW aTOMOB M MOJIEKYIT; O
BHJAX XUMHYECKON CBSI3U U
crocobax ee 00pa3oBaHus; O
XAMHUYECKUX CHCTEMax
(pacTBOpax, KATATUTUIECKUX,
JTUCTIEPCHBIX,
EKTPOXUMUYECKUX CUCTEMAX),
HUX CBOMCTBAX;

3HaTh: XUMHUYECKYIO
TEPMHUHOJIOTHIO M MOJH30BATHCS
€10 IIPH ONMCAaHNH XUMHYECKUX
SIBJICHHI; OCHOBHBIC
CTEeXHOMETPUIECKHE 3aKOHEI,
(hyHIaMeHTaIbHBIE KOHCTAHTEHI,
€IMHUIIB X U3MEPEHHUS,;
0COOEHHOCTH TIPOTEKAHUS U
BO3MO>KHOCTH YIPABJICHHUS XOJIOM
XMMHYECKOTr0 Ipolecca;
CTPOEHHE BEIECTB B
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KOHJICHCUPOBaHHOM COCTOSIHUHY;
3aBHCHUMOCTb CBOWMCTB BEIIECTB OT
THUIAa KPUCTAJUTMYECKOM PEIIeTKH;
OCHOBHBIE (TTOTYJIIPHBIE)
obpazoBarenbHble HTEpHET-
pecypesl (XuMuK.ru
https://xumuk.ru; Acetyl
https://acetyl.ru; Xumuueckne
YpaBHEHUsI OHJIAiH
https://chemequations.com/ru u
Iip.); TA(POBEIE PECYPCHI IS
peleHus 3a1a49/pooiieM B
poheCCHOHATBLHOM KOHTCKCTE U
JUISL OLICHKHU Pe3yJIbTaTOB
pelenus

YMeTb: 3aluchIBaTh
JIEKTPOHHYIO (OPMYJIy aTomMa
J000T0 3JIEMEHTa, BAICHTHOCTH
U CTETIEHH OKHCIICHHUS,
0XapaKTepPH30BaTh U
IpeacKa3blBaTh CBOMCTBA
9JIEMEHTA M €T0 COCIMHEHUI;
JlaBaTh OOLIYIO XapaKTEPUCTUKY
s-, p-, d-3J1eMeHTOB,
3aKOHOMEPHOCTH MU3MEHEHHUsI
KHCJIOTHO-OCHOBHBIX H
OKHCIIUTEIIBHO-
BOCCTaHOBHUTEJILHBIX CBOMCTB B
[IEPUOAE U IPYIIIIE; ONPEAETATD
TEPMOJMHAMHUYECKYIO
YCTOWYHMBOCTH BELIECTB,
HAINpPaBICHHOCTD MPOLECCOB, B
TOM urcie (pa3oBbIX, B
Pa3IUYHbBIX YCIOBHSX;
0XapaKTepPHU30BbIBATH YCIOBHS
PaBHOBECHOT'O COCTOSTHHS
CHCTEMBI U €TI0 CJ[BUTa; IPUBECTH
MEXaHU3M SHGKTpOXHMquCKOﬁ u
XUMHUUYECKOU KOPPO3UU U
NpeATIoKUTh HanboIee

3¢ GEKTHUBHBIC CITOCOOBI 3aIUTEHI;
TUTAHUPOBATh XUMUYECCKHE
9KCIEPUMEHTHI JUTS IPOBEPKH
HAYYHBIX THITOTE3; 000011aTh
MOJy4EHHBIC Pe3yIbTaThl; UCKATh
nHpopManuio B cetd HTEpHET ¢
MCIIOJIb30BaHHEM (PHUIBTPOB U
KJIFOUEBBIX CJIOB; BBIJCISITh
po¢eCCHOHATBHO-3HATUMYIO
HH(POPMAIIUIO; OLICHUTH
nH(popManunIo/aHHbIe Ha
JIOCTOBEPHOCTb ¥ PEJIEBAHTHOCTD
CpPaBHEHUEM HECKOJIBKUX
HCTOYHHUKOB MH(DOpMAIIH;
CaMOCTOSITENILHO OIPEIENIATh
npoOeIbl B CBOMX 3HAHUSAX U
KOMITETEHIIHSX C
MCIIOJIb30BaHHEM HHCTPYMEHTOB
CaMOOIIEHKH 1 ITU(PPOBBIX
oneHo4HBIX cpeacts (CJ1O
Moodle, npeIMeTHBIC TECTHI 1O
JUCIUIUIMHE «XUMUs»; baHk
TECTOB (pazfen
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«O0pazoBaTenbHbBIE)
https://banktestov.ru u ap.);
OLICHUBATH IIPAKTUYECKYIO
3HAYUMOCTD PE3YJILTATOB IMOMCKa
C MOMOIIBIO IU(PPOBBIX
HHCTPYMEHTOB

BrageTs: MeTomuKaMu pacyera
110 OCHOBHBIM
CTEXMOMETPHUUECKUM 3aKOHAM:
KOJIMYECTBa BEIIECTBA, MacCHl,
o0BeMa rasa, MOJSIPHOU MacCHl,
MOJIIPHOI MacChl 9KBHBAJICHTA,
3JIEMEHTHOI'0 COCTaBa CII0KHOTO
BEILIECTBA; pacyeTa 1o
XUMHUYECKUM YPAaBHCHUAM,
TEIUIOBBIX 3 (PEKTOB U CKOpOCTEH
peaKuuii; KOJTMYECTBEHHBIX
XapaKTePHUCTUK PaCTBOPOB
9JIEKTPOIUTOB M HEAJIEKTPOIIUTOB!
BUJIOB KOHIIEHTpauuii, pH,
TeMIIepaTyphl KUIICHUS U
3aMep3aHHsl; KOJIMYECTBEHHBIX
XapaKTEPUCTUK OKHCIUTENBHO-
BOCCTAQHOBUTENBHBIX CHCTEM,
rajbBaHUYECKUX JIEMEHTOB, B
Hpoleccax dIEKTPOIN3a;
MPaKTUYCCKUMHU HaBbIKaMU
pabOThI: ¢ XUMHUYECKUM
000pyTOBaHUEM M PEAKTHBAMH B
COOTBETCTBUH C HHCTPYKIHEH
WITH METOJMKON MPOBEACHHUS
AKCIEPUMEHTA C COOTIOICHUEM
TpeOOBaHUH TEXHUKH
Oe3omacHOCTH

HaBBIKaMH pabOTHI: C
MHTEPAKTUBHBIMU
HPUI0KEHUSIMU
(https://ptable.com
(unTepaxtuBHas [lepronnyeckas
tabnuia), Acetyl https://acetyl.ru
U 1Ip.); ¢ LN(POBBIMU CEPBUCAMHU
JUTSL CAMOTECTHPOBAHUS
(manpumep, bank TectoB (pa3nen
«O06pazoBaTeIBHBIE)
https://banktestov.ru;
HpeIMEeTHbIE TECTHI 110
nucuuiuinae « Xumusy, CJ10O
Moodle); ¢ 6ombIMU
MAacCHBaMH JJaHHBIX B IIU(POBOH
cpene (Big Data) (Acetyl
https://acetyl.ru, PubChem
https://pubchem.ncbi.nlm.nih.gov;
ChemSpider
http://www.chemspider.com n
IIp.); HaBBIKAaMH PabOTHI U TIOUCKA
MHGOPMALIUH B SIEKTPOHHBIX
OMOMMOTEYHBIX CHCTEMaX
(IPRBooks u npyrue 3BC,
JIOCTYTIHBIE B BY3€)

6.2. [IpumepHbIe KOHTPOJILHBIE 3a1aHNsI (BONPOCHI) JIA MPOMEKYTOUHOI aTTeCTALMHU
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DK3aMeH 0 XUMHUHU MPOBOAMTCS B (hopMe coOeceqoBaHMs 1O SK3aMCHAIIMOHHBIM OHJICTaM.
DK3aMEHAIMOHHBIN OMJIET BKIIIOUAET TPU TEOPETHUECKUX BOIPOCA.

Bomnpocs! k 3k3ameny (2 cemecTp)

Bopopon, ero puznueckue u XuMuueckrue CBONCTBA.

Bona kak coenunenue. CBONCTBA BOJBI KaK PACTBOPHUTEIIA.

OOm1ast xapakTepucTHKa rajjoreHoB. ®u3nyeckue 1 XMMUYECKHUEe CBOMCTBA raJIOreHOB.

CBoiicTBa rajJoreHcoIepKaliiux KUCIoT U UX COJIeH.

OO1m1ast XapakTepUCTHKA XaJIbKOIeHOB. PU3NUECKHEe U XMMUYECKHE CBOMCTBA XaIbKOI'€HOB.

CBolicTBa XaJbKOT€HCOAEPKAILMX KUCIOT U UX COJIEH.

OOmast xapakTepuCTHKa 3JIEMEHTOB Ipymmnbl a3ora. Puszpmyeckue M XMMHUYECKHE CBOWCTBA

3JIEMEHTOB.

8. CBoiicTBa KUCIIOT 3JIEMEHTOB TPYIIIBI a30Ta U UX COJIEH.

9. OOmas xapakTepucTuKa rpynisl yriepoaa. @u3nueckue 1 XMMUIECKHE CBOMCTBA DJIIEMEHTOB.

10. Kucnopozacoaepskamiye COeAMHEHUS 3JIEMEHTOB MOATPYIIIBI yIiIepoa.

11. OOmas xapakTepucTuka rpynmnsl 6opa. @uznyeckue 1 XUMUYECKHE CBOMCTBA 3JIEMEHTOB.

12. AnoMHMHMII U €T0 CBOMCTBA.

13. IIlenounble MeTaIIbI MOATPYIIIHI JIUTHUS.

14. Mertasibl OATPYMIIBI OCPHUILITHSL.

15. O6mas xapakrepucTuka MetamioB d-0moka.

16. Opranuueckue BemecTBa. Teopust crtpoeHus A.M. bytneposa. Ilonsatue o6 wusomepax u
BAJICHTHOCTH B OPTaHWYECKUX BelllecTBaxX. Peakunu, XxapakTepHble 111 OpraHUYeCKUX BEILECTB.

17. ANMUIMKIMYECKUE YIIIEBOJOPO/bI (AJIKAHBI, AJIKEHBI, AIKUHBI, APCHBI).

18. CroupTthbl, aibIETUABI U KETOHBI.

19. KapOoHOBBIE KUCIOTHI U CIOXKHBIE YPUPHI.

20. A3zotcoaepikaiue Npou3BOAHBIEC YTIIEBOJOPOAOB: HUTPOCOSAUHEHUS, aMUHBI.

21. IMomumepsl. CriocoObI OTyYeHHS, XapaKTEPUCTHUKH, CBOMCTBA, IPUMECHECHHE.

NNk W=

Kpurepun ouenku:

KoanuecTBo
Ha0paHHBIX
0aJ1710B

XapakTepucTHKa 0TBeTa HA TEOPeTHYEeCKHil BONPOC / BBINOJHEHHUS

KomMmnerenuun
NMPaKTHYECKOTr0 3a/1aHHSA

JlaH T[OJIHBIM, pa3BepHYTHIA OTBET Ha IIOCTABICHHBIA BOIPOC, IOKAa3aHa
COBOKYINHOCTb OCO3HAaHHBIX 3HAHUM 110 JUCHUIUIMHE, J0Ka3aTCJIbHO PACKPBLITHL
OCHOBHBIE IIOJIOKEHHUSI BOIPOCOB; B OTBETE MPOCIEKHUBAETCS YETKasl CTPYKTYpa,
JIOTHYECKAast MOCIEJOBATENBHOCTh, OTPAXAIoIasi CYLUIHOCTb PAacCKPbIBAEMBIX
TIOHSITHH, TEOpWii, sIBICHWI. 3HaHWE IO NIpPEeIMeTy AEMOHCTpHpyeTcsi Ha (oHe
MIOHUMAaHHS €T0 B CHCTEME JIAaHHOW HAYKH M MEXIUCLHUIUIMHAPHBIX CBsizeil. OTBeT
U3JI0KEH  JINTEPATYpPHBIM  SI3BIKOM  C  HCIONB30BAaHUEM  COBPEMEHHOM
JMHTBUCTHYECKOM TEPMUHOJIOTHM. MoryT OBITh JONYyIIEHBl HEJOYETHl B
ONpENEICHNN NOHATUN, UCIPABICHHBIE CTyJAEHTOM CAMOCTOSTEIBHO B IIPOLECCE
OTBETa

JlaH monHbId, pa3BepHYTHI OTBET HAa IOCTABJICHHBIA BONPOC, IIOKA3aHO YMEHME
BBIJIENIATH CYLIECTBEHHBIE U HECYILIECTBEHHBIE TPU3HAKH, TPUYMHHO-CIIEICTBEHHBIE
cBsa3u. OTBET YETKO CTPYKTYPUPOBAH, JIOTUYCH, U3JIOKCH JINTEPATYPHBIM SI3BIKOM C
UCIIOJIb30BAHHEM COBPEMEHHOM THCTOJIOTMYECKOH TepMUHOJIOTHH. MOryT OBITh
JIONyIIeHbl 2-3 HETOYHOCTH WIM HE3HAYMTENIbHBIE OIIMOKH, HCIIPaBICHHbIC
CTYJEHTOM C TIOMOIIbIO NMPENOAaBaTeNs

JlaH HemocTaTOYHO MOJIHBIA M HEJOCTAaTOYHO pAa3BEpHYTHIM OTBeT. Jlorumka u
MIOCIIEI0BATENFHOCTh M3JI0KEHUS HMEIOT HapyuieHus. JlomymieHbl OmuOKH B
PAcCKpBITHH TOHATHH, ymoTpebneHnnn TepMmuHOB. CTYIOEHT HE CIIOCOOEH
CaMOCTOATENIBHO BBIICIHTh CYIIECTBEHHBIE U HECYIIECTBEHHBIE IPHU3HAKH U 6-156.
IIPUYNHHO-CICICTBEHHbIE CBSI3U. B OTBETe OTCYTCTBYIOT BBIBOABL. YMEHHE
PacKphITh 3HaueHHEe OOOOIIEHHBIX 3HAHWHM He MokazaHo. PedeBoe odopmieHue
TpeOyeT MonpaBoK, KOPPEKITHH

24-30 6.

YK-1.1,
OIIK-14.7
16-23 6.

27



OtBeT npezacTaBiIsieT coboil pa3po3HEHHBIE 3HAHUS C CYIIECTBEHHBIMH OITHOKaMHU
no Bompocy. IIpucyTCTBYIOT ()parMEeHTapHOCTb, HEJIOTMYHOCTh H3JIOKEHHUS.
CTyzmeHT He OCO3HAaeT CBA3b OOCYKIAaeMOro BOIpoca M0 OWJeTy C APYTHMHU
O6"beKTaMl/I JUCHUIIIINHBI. OTCyTCTBy}OT BBIBO/IbI, KOHKpETHU3alusa u
JIOKa3aTeIbHOCTh ~ M3JIOXKEHUs. Pedbp  HerpamMoTHasi, TEPMHHOJIOTHS  HE
HCIOJIB3YETCA. I[OHOHHI/ITCJ'I])HI)IC U YTOUYHSAIOMIME BOIIPOCHI IIpCrogaBaTeyisi HE
MIPUBOJIT K KOPPEKIIMU OTBETA CTYACHTA

unu OTBET Ha BOIPOC TTOJIHOCTBIO OTCYTCTBYET

unu OTKa3 OT OTBETa

0-5o.

6.3. MeToanueckne MaTepuaJibl, ONpeessiionue nNpoueaypbl OeHuBaHMS

XapaKTepUCTHKH NPOLEeAYPbI

Buja npouenypsi

3auer

Lenb npouenypsl

BrusiButh crenenb cdopmupoBanHoctd kommerennud YK-1 (YK-1.1),
OIIK-14 (OIIK-14.7)

JloxanbHble AKThI By3a, | [lojoxkeHne O TMPOBEACHUHU TEKYLIEr0 KOHTPOJS YCIEBAEMOCTH H
perjiaMeHTUPYIOIINE MPOMEXKYTOUHOW aTTecTammm oOydarommxcss CB®Y, Bepcus 3.0,
MIPOBEJICHUE MPOIIETYPhI yTBepkAeHO pekTopom CBOY 19.02.2019 .
[Nomoxxenue o 6ambHO-peiTuHTOBOM cucteme B CBDY, Bepcus 4.0,
yTBepxkaeHo 21.02.2018 r.
CyObeKTHI, Ha KOTOPBIX | CTYIEHTHI | Kypca cnenuanurera

HampasJeHa MpoLeaypa

[Tepuon nmpoBeeHUs TPOLIETYPhI

SuMHSS OK3aMCHallMOHHAas CCCCHUsL

TpeOoBaHHsS K TOMEIICHUSIM W
MaTepHaTbHO-TEXHIUECKIM
CpeIcTBaM

TpeboBanus K 0aHKY OLEHOYHBIX

CPEICTB

Orncanne nposeneHus | B coorBercTBuu ¢ 1. 5.13 [Tonoxenus o 6aibHO-pEHTHHTOBOM CHCTEME B

IIPOLEy bl CB®YVY (yTtBepxkaeHHsbli mpuka3zoMm pektopa CBOY 21.02.2018 r.), 3auet
«cTaBHUTCS ITpU Habope He MeHee 60 OanoBy». Takum 00pa3oM, COOCTBEHHO
MIPOLEAYPA 3a4eTa HE MPEAYCMOTPEHA

[xanst onenuBanus | lllkana oneHnBaHus pe3yabTaToB npuBeaeHa B 1. 6.1 PIT/I

pE3yJIBTaTOB

Pe3ynbpTaTh! npoueaypsl

B pesynprare cmaum Bcex 3amanmii ans CPC crynmeHTY HEoOX0IuMO
HaOpath 60 6ATOB, 9TOOBI TTOJYIHUTH 3a9€T

Buja npouenypsi

DK3aMeH

Lenb npouenypsl

BeusiButh crenenb cdopmupoBanHoctd kommereHnud YK-1 (YK-1.1),
OIIK-14 (OIIK-14.7)

JlokanbHble aKTBI By3a, | [logoxkeHne © mNPOBENCHWH TEKYLIETO KOHTPOJS YCIIEBAEMOCTH U
periaMeHTUPYIOIINE MPOMEXKYTOUHOW aTTecTammm oOydarommxcss CB®Y, Bepcus 3.0,
MIPOBEJIEHUE MPOLIEAYPbI yTBepkAeHo pekropom CBOY 19.02.2019 .
[Tomosxenue o O6ambHO-peiTuHTOBO# cucteme B CBDY, Bepcus 4.0,
yTBepkJeHo 21.02.2018 r.
CyObeKThI, Ha KOTOPBIX | CTy/AEHTHI | Kypca crernuanuTera

HampasJeHa MpoLeaypa

[lepuon mpoBeAeHUs IPOLEAYPH

JletHsis a3 aMCHallMOHHasA CCCCHA

TpeboBaHus K TOMEIICHUSAM |
MaTepUATbHO-TCXHHYSCKUM
CpelcTBaM

TpeboBaHus kK GaHKY OLIEHOYHBIX

CPEICTB
Ornucanue MpoBeZieHns | DK3aMeH NpUHUMAeTCs B YCTHOH (hopMe 1o OmiieraM. DK3aMeHaIlMOHHBIH
MIPOLIEAY PBI Ouner mo AWCUUIIMHE BKJIIOYACT JABAa TEOPETHUECKUX BOMpOca U

MPAaKTHYECKOE 3a/IaHne B 1-M ceMecTpe U TPHU TEOPETHIECKUX BOIIPOCA BO
2-Mm ceMecTpe. Bpemsi Ha moATroTOBKY — 1 acCTpOHOMHMUYECKUH yac
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[Ixaner onenuBanus | [llkana onieHMBaHUs pe3ynbTaTOB puBeaeHa B . 6.1 u 6.2 PIIJI
pe3yIbTaToOB

Pe3ynpTaTh! npoueaypel B pesynbrate cmaum Bcex 3azanuii 1g CPC cTyaeHTy Heo0XoauMmo
HaOpaTh 45 6ayI0B, 4TOOKI OBITH AOMYIIEHHBIM K 3K3aMEHY
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7. IlepeyeHb OCHOBHOM M IONOJTHUTEJIbHOM Y4eOHOM JTUTEPATYPbl, HEOOXOAUMOM AJIs1 OCBOCHHS
AUCHUILINHBI

Ne

ABTOp, Ha3BaHUE, MECTO U3/IaHUs, U3aTEIbCTBO, IO
U3JaHUs y4eOHOH TUTEpaTyphl, BUJ U XapaKTepHCTHKA
MHBIX HH(OPMAIMOHHBIX PECYPCOB

IleuaTHblie
HA3IAHNS:
Hanuune B Hb
CBDY,
kadeapanbHas
OoubauoTeKa u
KOJI-BO
IK3EMILISIPOB

ONeKTPOHHBIE H3AAaHMs: TOUYKA
JOCTyIa K pecypey
(maumenoanue ObC, Ob
CBDY)

OcHOBHas JIUTEpaTYypa

AxumoB JILU., TTapnoB AWM. Xumus: ygeOHOE mocodue. —
CII6: Cankr-IlerepOyprekuit roCyIapCTBEHHBII
aApXUTEKTypHO-CTpOUTENbHEI yHHUBepcuteT, OBC ACB,
2011 [DmexTpoHHOE M3MaHUE]. —
http://www.iprbookshop.ru/19054.html

PexomennioBaHo PeakinoHHO-U30aTENBCKUM COBETOM
CIIol'ACY

OBC IPR SMART

I'muaka H.JL O6miast xumust. — M.: Uarterpan-Tlpecc,
Knopyc, 2009 (1 Oonee nozauue uznanus). 752 c.
Honymeno MBuCCO CCCP

25

I'munaka H.JI. O6mias xumus / mox pen. B.A. Tlonkosa, A.B.
Bbabkosa. — M., 2010. 886 c.
Honymeno MBuCCO CCCP

20

CemenoB W.H. Xumusi: yueOnuk s By3oB / .H. Cemenos,
N.JI. Mepounosa. — CI16.: XUMU3JIAT, 2022.
[OnexTpoHHBIH pecypc]. —
http://www.iprbookshop.ru/122441.html

Pexomennosano MO PD

OBC IPR SMART

JlononHuTenpHast IuTeparypa

Anpgpeea H.A. Xumust leMeHTa U BSOKYITNX BEIIECTB:
yueOHoe nocodue / H.A. Aunpeesa. — CI16.: CaHkT-
[TeTepOyprckuii rocy1apCTBEHHBIH apXUTEKTYPHO-
cTpoutenbHbIN yHUBepcutet, 35C ACB, 2011
[DnexTponHslii pecypc]. —
http://www.iprbookshop.ru/19053.html
PexomennoBano PenakiimoHHO-M31aTE€IBCKUM COBETOM
CII6GIACY

OBbC IPR SMART

Aptemenko A.W. Opranndeckas xumusi. — M.: Beicmr.
mkoia, 2000.
Pexomennosano MO PO

23

Bapcykosa JL.T'., Boctpukosa I'.YO., I'nazkos C.C. ®usuko-
XMMHUS ¥ TEXHOJIOTHS TIOJIMMEPOB, MOJIMMEPHBIX
KOMIIO3UTOB: yueOHoe mocobue. — BopoHexx: Boponexckmii
roCyAapCTBEHHBIA apXUTEKTYPHO-CTPOUTEIbHBIN
yausepcureT, DbC ACB, 2021 [DnexTpoHHOE H31aHHE].
http://www.iprbookshop.ru/108353.html

OBC IPR SMART

bpysiko M.I'. XuMus ¥ TEXHOJIOTHUS TIOJIUMEPOB: yueOHOe
nocobue / M.T'. bpysiko, JI.C. I'puropseBa, A.M. Opiosa. —
M.: MOCKOBCKHIA FOCYJapCTBEHHBIN CTPOUTEIIBHBIH
yHuBepcuret, At [Iu Op Menua, 9bC ACB, 2016
[OnexTpoHHBIH pecypc]. —
http://www.iprbookshop.ru/40956.html

9BC IPR SMART

I'munaka H.JIL 3apaun v ynpakxHeHus 110 o0Iiei XuMum. —
M.: Unterpan-IIpecc, 2009, 2007 (u Gonee mo3gHue
W3JIaHus).

Jomymeno MBuCCO CCCP

56

I'puropeesa JI.C. XuMusi B CTpPOUTENBCTBE: KypC JISKITHH /
JI.C. I'puropseBa. — M. : MOCKOBCKHII TOCyapCTBEHHBIIH
cTpoutenbHbI yHUBepcutet, 35C ACB, 2010
[DnexTpoHHBIH pecypc]. —
http://www.iprbookshop.ru/16316.html

OBbC IPR SMART
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3axapoBa O.M. ITecroa M.1. Opranndeckas Xumus.
OcHoBsI Kypca. — Hmxanit Horopoz: Hukeroponckmii
rOCyAAapCTBEHHBIM apXUTEKTYPHO-CTPOUTEIbHBIN
yausepcuret, ObC ACB, 2019 [DnexTpoHHOE U3naHue].
http://www.iprbookshop.ru/107353 . html

OBbC IPR SMART

KoBanpuykoBa O.B., Eroposa O.A. Xumus. Koncnekr
nekuuii. YueOHoe mocobue. — M.: Poccuiickuii yHuBepcUTeT
Jpy>XO0BI Hapos0B, 2011 [D1eKTpOHHOE U3AAHUE].
http://www.iprbookshop.ru/11429.html

OBC IPR SMART

Koposun H.B. O6miast xumust. — M.: Beiciias mkoda, 2003.
557 c.
Pexomennosano MO PD

40

10

Mamxunos T.U., backua .., Aatunua U.C., Baprek
A.A. Beenenne B xeMonH(pOpPMATHKY (cepust TTOCOOHiA) //
MexayHapoJHbIi XKypHaJl SKCIIEPUMEHTAIBLHOTO
obpazoBanus. — 2015. — Ne 10-2. — C. 198-200;URL.:
https://expeducation.ru/ru/article/view?id=8613

https://expeducation.ru/ru/article/v
iew?id=8613

11

Makaposa O.B. Heopranudeckas xumusi. YueOHOe
nocobue. — Caparos: Aii [Iu Op Meaua, 2010
[Dnexkrponnoe uznanue].
http://www.iprbookshop.ru/730.html

9BC IPR SMART

12

[TorynsieBa U.A. Kypc nexkuuii-npezentanuii « OCHOBBI
o01eit xumum», « OCHOBBI XMIMUH JIEMEHTOBY, «OCHOBBI
OpPTaHUYECKOH XUMHI)
http://moodle.nfygu.ru/course/view.php?id=14803 (M)
http://moodle.nfygu.ru/course/view.php?id=14960 (OITI)

CJ1O Moodle

13

[orynsesa N.A., bpayn B.C. UaTepakTHBHEIHA
BUPTYJIbHBIH JTa00PaTOPHBIN MPAKTUKYM B METOIMKE
MperoIaBaHusI HeopraHmdecko xuMuu // CoBpeMeHHbBIE
npoOsieMbl HayKu 1 o0pa3oBanus. — 2018. — Ne 6.

http://www.science-
education.ru/article/view?1d=2839
2

14

Iorynsesa N.A., Bpayn B.C. UrpoBsie KOMIIBIOTEpHBIE
TEXHOJIOTUH B METOJMKE IIPENOAABAHUS HEOPraHUUECKOH
xumu // CoBpeMeHHbIE POOJIeMbl HAYKH U 00pa30BaHMs. —
2019. — Ne 6.

http://www.science-
education.ru/article/view?id=2946
9

15

ITorynsesa U.A., bpayn B.C. Bo3amoxHOCT
KOMOMHUPOBAHHOT'O HCIIOJIb30BAHMsI HATYPHOTO U
BUPTYAJIBHOTO J1a00PaTOPHBIX MTPAKTUKYMOB TI0 00mIeH
XMMHUH [IPU TUCTaHIMOHHOM 00y4YeHUH B By3e //
CoBpeMeHHbIe HaykoeMKue TexHonoruu. — 2020. — Ne 12
(gactp 1) —C. 211-216

http://www.top-

technologies.ru/ru/article/view?id
=38435

16

PaburoBnu B.A., Xasun 3.5. Kparkuit xummaeckuit
cupaBouHuK. — JI.: Xumus, 1991.

17

Cracps H.®. CripaBounuk 1o o0mield HeopraHHIecKoit
xumun: yuebHoe nocobue. — Tomck: Tomckuit
MOJMTEXHUYeCKHid yHuBepcutet, 2014 [DnekTpoHHOE
usnanue]. — http://www.iprbookshop.ru/34718.html
PexomenioBaHO B KadecTBe yueOHOTO mocoodus
PenaknuonHo-u3aarenbckuM cBeToM TomMCKOro
TMOJIUTEXHUYCCKOI'0 YHUBCPCUTECTA

OBbC IPR SMART

18

XuMHs B CTPOUTENbCTBE: KOHCeKT Jiekuuii / 10.B.
VYerunosa [u ap.]. — M.: MocKOBCKuU# rocy1apCTBEHHBIH
cTpoutenbHbli yHuBepcutet, Ail [lu Op Menua, ObC ACB,
2015 [DnexTpoHHsI pecypc]. —
http://www.iprbookshop.ru/40440.html

O9BC IPR SMART

19

Uukwne E.B. Xumust: yaeonoe nmocobue / E.B. Unkua. —
Tomck: ToMckHii rocy1apCTBEHHBIA YHUBEPCUTET CUCTEM
YIpaBJICHUS U PaIuodIeKTPOHUKH, D16 KorTeHT, 2012
[DnexTpoHHBIH pecypc]. —
http://www.iprbookshop.ru/13873.html

OBC IPR SMART

Metoanyeckue pa3paboTKH By3a
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3aiinieBa H.B. JJabopaTopHBIil MpaKTHKYM MO OOIIEH XUMHH.

— Tomck, 2006. 56 -
PexomennoBano JIBPYMI]

[orynsena N.A. KoHTpoIbHO-M3MEpHUTEIbHBIE MAaTEPHAIIBI

0 JUCHUIUIHHE «XuMusi». Pazaensr «O0Imas XuMus», 50 )
«XuMus 371eMeHTOBY», K OCHOBBI OPraHUUECKON XUMUM. —

Hepronrpy, 2015, 2021.

[Morynsesa U.A.  JlabopaTOpHBIH  NpPaKTHKyM IO 50

HEOPTaHMYECKOW XMMHHU (C SJIEMEHTAMH aHATUTHYCCKON
xumun). — Hepronrpu, 2016.

PexomennioBano JIBPYMI]
http://moodle.nfygu.ru/course/view.php?id=14803 (M)
http://moodle.nfygu.ru/course/view.php?id=14960 (OITI)

CJ10 Moodle

DIEKTPOHHBIE PECYPCHI

Xumus. [Moaroroska k EI'J: mpakT. mocobue mo
BBITTOJTHEHHUIO TECTOBBIX 3aJaHUH. [ DIIEKTPOHHBIE TEKCTOBEIC
nanubie]. — M.: HoBas mkoina, 2009.

Marotosurenu: OO0 «YpanbCKuii SIEKTPOHHBIN 3aBOI».
Jlui. MIITP P® cepus BAD® Ne 77-15 ot 21.09.2007, OO0
«Cenenay. Jluuensus BAD® Ne 77-246 ot 21.07.2006, OO0
«PenmmuMactepy. Jluniensus BA® Ne 77-41 ot 15.10.2007,
000 «[uck Ipo [nrocy. JInuenzust BA® Ne 77-292 ot
12.02.2008, OO0 «Pentallpomy. JIunensus BA® Ne 77-
242 ot 31.03.2006.
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8. Ilepeyens pecypcoB HHGOPMAIIMOHHO-TEJIEKOMMYHHMKANMOHHOM ceTn « UHTEepHeT» (1as1ee
ceTb-UHTEpHET), HEOOXOAUMBIX /115l 0CBOEHHUS THCIHMIJIHHBI
1. DnexTpoHHas HHPOPMAITMOHHO-00pa3oBarenbHas cpena «Moodley:
http://moodle.nfygu.ru/course/view.php?id=14803 (M/])
http://moodle.nfygu.ru/course/view.php?id=14960 (OIIN)
. Auerun.py — https://acetyl.ru/
. UnTepaktuBHas [lepuonnueckas tabnuma — https://ptable.com
. XuMuK.ru — https://xumuk.ru
. XUMU4ecKue ypaBHEHUsI OHIaiH — https://chemequations.com/ru
. BJI PubChem — https://pubchem.ncbi.nlm.nih.gov
. B/l ChemSpider — http://www.chemspider.com
. BJI ChEMBL — https://www.ebi.ac.uk/chembl
. B NIST Chemistry WebBook — https://webbook.nist.gov/chemistry
10. Avogadro — free cross-platform molecular editor — https://avogadro.cc/
11. OTkpoITHII 00pa3zoBatenbHbIi moptat CBDY, kype «O0mas XxuMus» —
https://online.s-vfu.ru/course/view.php?id=1965
12. OTkpoITHII 00pa3zoBatenbHbIi moptan CBDY, kypc « OCHOBBI HEOPraHHUYECKOW U OPraHHYECKON
xumum» — https://online.s-vfu.ru/course/view.php?id=2463
13. locka Padlet — https://padlet.com/
14. TopHas sHIMKIONEANS OHJIAKH — http://www.mining-enc.ru/
15. baza 3HaHumii 1151 TOpHAKOB — http://basemine.ru/04/gornaya-enciklopediya

O 03O L B Wi

9. Onucanne MaTePUAJIbHO-TEXHUYECKOH 0a3bl, HEOOXOAUMO 1JIs1 OCYILEeCTBJICHUS
0o0pa3oBaTeIbLHOIO NMpolecca No JUCHUIINHE

Ne Buabl yueOHbIX HaumeHnoBaHnue ayauTopuii,
. . Ilepedyenn odopynoBanus
n/n 3aHATHI* Ka0MHeToB, 1a0opaTopuii U np.
1. | Jlekimmonnsie MynbTUMe THITHBIA KaOUHET HoyTbyk (¢ BBIXOI0M B
3aHATUSA WHTepHeT), MyIbTUMETUHHBIN
POEKTOP
2. | IIpakTuueckue VYueGHast 1abopaTopHst XUMUU XuMuyeckas nocyaa u
3aHATHUS (xabunueT Ne 108 YJIK) // crienuagbHOe 000py0BaHUE,
(;mabopaTopHble KOMITBIOTEPHBIH Ki1acc (1is HarpeBaTeIbHbIe TPUOOPHI,
paboThI) MIPOBEICHHS BUPTYAJbHBIX xumudeckne peaktunsl // [TK
71a00paTOPHBIX paboT)
3. |CPC Aymutopun juist CPC (A511 YAK, | KoMnbroTepsl ¢ BEIXOJI0OM B
402 YJIK) HurtepHer

10. Ilepeyenb HHGPOPMATMOHHBIX TEXHOJIOTHiA, HCIOJIb3yeMbIX IIPH OCYIIECTBJIEHUH
00pa3oBaTeILHOIO Mpolecca Mo JMCUUILINHE, BKJIKYAs epedyeHb NPOrpaMMHOro odecrevdeHust
U HH(OPMAIMOHHBIX CIIPABOYHBIX CHCTEM

10.1. Ilepeyenb MHPOPMAIMOHHBIX TEXHOJOT Ui, HCIOJIb3yEeMbIX NPH OCYIIECTBJIECHUH
00pa30BaTeIbLHOIO MpoIecca Mo TUCIUNTHHE

[Ipu ocymiecTBiIeHnH 00pa30BaTENLHOTO MPOIIecca MO AUCIUILTUHE UCTIOIB3YIOTCS CISIYIOIIHE
MH(GOPMaIMOHHBIE TEXHOJIOTHU!

o WCIOJIb30BaHUE HA 3aHATHUSX IIEKTPOHHBIX U3aHUH (UTEHUE IEKIUN C UCTIOTh30BAHUEM
CJIaiiI-TIpe3eHTALMA, 3JIEKTPOHHOTO Y4eOHOTrO MOCOOMs, MHTEPAKTHBHBIX NPUIOKEHUH, MaTepUaIOB
00pa3oBaTenbHBIX ¥ HHPOPMAIIMOHHBIX CAUTOB 110 XUMHH ), BUICOMATEPHAJIOB;
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. opraHm3aiys B3auMojelcTBus ¢ obyuaromumucs mnocpeactsom CJIO Moodle, B 1.4.
KOMIIBIOTEPHOE TECTHPOBAHIC,

. HCIIOJIb30BaHNUE BUPTYAIBHOTO JJA0OpAaTOPHOTO MpakTuKyma «XumJIad-TeopeTuky;

o OpraHu3anus ayIuTOpPHON (JIEKIMOHHOW) M CaMOCTOATEIbHOW paboThl CTYJIEHTOB
nocpeacTBoM BuneokoHnpepentcsszu (Aunexc. Tenemoct, MTS Link), watroB (rpymnmst B Telegram);

. MOJITOTOBKA TIPOEKTOB C MCIIOJIb30BaHUEM JJIEKTPOHHBIX KaHOaH-mocok (Padlet, Miro u

T.I1.)

10.2. [lepeyeHb NPOrPaMMHOIO o0ecriedeHn st
MS PowerPoint, MS Word, oduchsie cepBucs! Yandex (JOKyMEHTbI, IPE3EHTAIIMH, TAOIUIIBI)

10.3. Ilepeyenb MHPOPMAITMOHHBIX CIIPABOYHBIX CHCTEM

. Anetni.py — https://acetyl.ru/

. NUatepaxtuBHas [lepuonnyeckas tabauna — https://ptable.com

. XuMuK.ru — https://xumuk.ru

. BJ1 PubChem — https://pubchem.ncbi.nlm.nih.gov

. BJI ChemSpider — http://www.chemspider.com

. BJ1 ChEMBL — https://www.ebi.ac.uk/chembl

. BJI NIST Chemistry WebBook — https://webbook.nist.gov/chemistry

. l'opHas sHIMKIONE M OHJIANH — http://www.mining-enc.ru/

. baza 3Hanwmit ns ropHskoB — http://basemine.ru/04/gornaya-enciklopediya
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JUCT AKTYAJIM3AIIAU PABOYEM ITPOT'PAMMBI U CIHUILIAHBI

b1.0.16 Xumus
YueOHbIN BueceHnHble HU3MEHEHUS IIpenonaBarens IIpoTokon 3acenanus
rof (®HO) BHINTyCKaromIei kadeaps

(mata, Homep), DO
3aB.kadepoH, MONMKCh

B mabauye ykasvieaemcs monvko xapaxmep usMeHeHull (Hanpumep, usMeHeHue memol, CNUCKA UCIOYHUKO8 NO meme UIU
memam, CpeodCme NPOMENCYMOYHO20 KOHMPOJis) ¢ YKA3aHUeM RYHKmMoe pabouetl npocpammbl. Camo codepoicanue uzmeHeHu
ohopmasiemcs nPUNodICeHUEM N0 CKBO3HOU HYyMePayuu.
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