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1. AHHOTAIUA
K pado4eil mporpaMmme I CHUNINHbBI
b1.0.16 Xumus
TpynoemkocTs 6 3.¢.

1.1. Ilesb ocBOEHMSI U KPATKOe COAep KaHue U CHUTITHHBI

[TocTOSIHHO yBENWYHMBAIOIIMICSH 00beM HH(POPMALUU, BaXKHOCTh AaKTyalW3allMd 3HAHUHA B
YCIOBHAX OBICTPO pa3BUBAIOIIMXCS COBPEMEHHBIX TEXHOJIOTUN NMPOU3BOACTBA JIENAa0T HEOOXOIUMbBIM
BHE/IpEHHE HWH(POPMAIIMOHHBIX U «CKBO3HBIX» TEXHOJOIMHA B TMPENoJaBaHUE MHOTHX O0a30BBIX
JUCLHUIUIMH, B TOM YHUCJI€ XMMHUH, OCHOBHOH II€JIbI0 KOTOPOH SIBJISETCA M3y4YeHUE OOIIMX 3aKOHOB U
IPUHLIMIIOB JJI IOCIEAYIOLIEr0 UX MCIOJIb30BAaHUS IPU OCBOEHUHU MEKIIPEIMETHBIX JUCLUUIUIMH U
CIELIKYPCOB, YIIIyOJeHHE UMEIOIIUXCS MPEACTaBICHUH M IOJIy4Y€HUE HOBBIX 3HAHUM M yMEHUH B
o0macTd XWUMHH, 0€3 KOTOPBIX HEBO3MOXKHO pEHICHHE COBPEMEHHBIX TEXHOJOTHUYECKHUX,
9KOJIOTUYECKUX, CBIPhEBBIX M JHEPreTUUYECKUX MpoOseM, CTOSIIUX Iepel UYelIOBEYECTBOM.
HeoOxonnMocTh akTyaln3aluy TakKe ONPEEIIeTcsl COKpallleHueM o0beMa ayIUTOPHON Harpy3ku U
BO3MOYKHOCTSIMM KOMIIEHCUPOBATh JaHHBIM (haKT 3a CUET NMPUMEHEHUS psijia CKBO3HBIX TEXHOJIOTUH U
U(PPOBBIX HHCTPYMEHTOB B CAMOCTOSITEILHON PabOTE CTYICHTOB.

Kpatkoe copepxanue QJUCHUILINHBL: KBAHTOBO-MEXAHUYECKAsI TEOPHsI CTPOCHUS aTOMA, OCHOBBI
TEOPUU XUMHUYECKOH CBS3M, B3JIEMEHTbl XMMHUYECKOM KHHETHUKH U TEPMOAMHAMUKH, DPACTBOPBI,

QJICKTPOXUMHYCCKHUC IIPOHCCChbI, XHMHA JOJICMCHTOB H HX COGHHHGHHﬁ, J3JIEMCHTbBI XHWMHHU
OPraHUYEeCKUX COCTUHECHUM.
1.2. Hepe'{eﬂb IMJIAHUPYEMBIX PE3YJIbTATOB Oﬁy‘lel{]{lﬂ o TMCHMIIVIMHE, COOTHECCHHBIX C
IVIAHUPYEMBbIMHU Pe3yJIbTATAMH OCBOCHHS 00pa30BaTeIbHOI NPOrPaMMBbI
HanmenoBanne [Tnarupyemsie WunnkaTopsl [Imarupyemblie pe3yabTaThl OrcHOYHBIC
KaTeropuu (TPYIIITBI) pe3yIabTaTHI JOCTIDKEHUS 00y4YeHHS 0 JUCIUILINHE cpencTea
KOMIICTEHITHA OCBOCHHSA KOMIICTCHITHI
TPOTPaMMEI (KO 1
collepKaHue
KOMITETCHITHH)
YHuBepcaibHbIe YK-1: Criocoben YVK-1.1 3Hnamy: IpeuMyIIecTBa H nmabopaTopHas
KOMIIETEHIIUU OCYIIECTBIISTh AHanuzupyer OTpaHUuYEHUS ITUPPOBBIX pabora,
KPUTHYECKHUH aHaTN3 | MPOOJIEeMHYIO CPEeICTB NpHU OOIEHNH U pabouas
MIPOOJIEMHBIX CUTYaIUIO KaK COBMECTHOM pabore; Terpaap, PI'P,
CUTYyallUii HA OCHOBE | CHCTEMY, BBISBIISIS HHCTPYMEHTBI KPYITHEHIITNX TECT,
CHCTEMHOTO ee COCTaBISIIoNIME U | IHU(PPOBBIX IKOCUCTEM IS 9K3aMEHalIMOH
oaxo/a, CBSI3M MKy HUMHU | TIOJydeHUs, 00pabOTKH, aHaTN3a | HbIe OMIIETHI
BEIpa0aTHIBATh U TIPOBEPKHU JTOCTOBEPHOCTH

CTpaTeruio AecTBUM

WH(POPMAIIAN/THITOTE3HI;
NPUHIUIBI PA0OTHI PA3INYHBIX
TIOMCKOBBIX CEPBHCOB;
n(pOBbIE pecypeh TS
peteHus 3ana4y/mpodieM B
npo¢eCCUOHATBHOM KOHTEKCTE U
JUISL OLIGHKH PE3YJIbTaTOB
pelIeHus; 0COOEHHOCTH
CUCTEMHOI'O 1 KPUTHUICCKOTO
MBIIIJICHUS

Ymemu: Bo1OUpaTs 1
HCIIONIb30BaTh YMECTHBIE

1 poBbIe CPEACTBA,
MPUIIOKEHHUS U PECYPCHI VIS
MOCTAHOBKH M PEILCHUS
3a]1a4m/TIpo0IIeMBbl;
aHATTM3UPOBATh IPOOIEMHYIO
CUTYaIINIO, BBIIETSIS ee 0a30BbIe
COCTABJISIOLINE U CBSI3H MY
HUMHU; PA3ACTIATH KOMIIJICKCHBIC




3aJla4M Ha Moj3a a4y,
OTCIICKUBATH MPOLIECC
HCTIOTHEHUS 33724 C TIOMOIIBIO
IU(POBEIX HHCTPYMEHTOB,
BBIJIEIATE IPO(heCCHOHATBHO-
3HAYNMYIO HH(OpPMAIHIO;
OILICHUTH NHPOPMALINIO/TAHHBIC
Ha JJOCTOBEPHOCTH U
peNeBaHTHOCTh CPaBHEHUEM
HECKOJIbKUX UCTOYHHKOB
nHdopMmauuy;
CHCTEeMaTH3UPOBATh
oOHapyXeHHY0 HH(pOopManuio B
COOTBETCTBHH C TPEOOBAHUSIMU H
YCIOBUSIMHU TTOCTaBJICHHON
3aJja4m; CTPOUTH JIOTHUECKHE
YMO3aKJIIOUEHHS Ha OCHOBAaHUHU
WHPOPMANN/TAHHBIX, B TOM
YHCIIe B Pa3IUYHBIX TH(PPOBBIX
cpenax; OLEeHUBATh
NPaKTHYECKYI0 3HAaUUMOCTh
PEe3yJBTaTOB MOUCKA C TOMOLIBIO
U(POBBIX HHCTPYMEHTOB;
oopMIIATh pe3yabTaThl TOUCKA
C TTOMOIIBIO IT(PPOBBIX
WHCTPYMEHTOB (TEKCTHI,
rpaduKku, H300pakeHNs,
JMarpaMMBl, OJIOK-CXEMBI,
TaONUIBI, PE3eHTAIINH,
BH/ICOPOJIHKH,
BUJICOTIPE3EHTALIHY,
uHporpaduka  T.I1.);
UCIIOJIb30BaTh MU(DPOBBIC
CpeZCcTBa OOIIEHHS MPH
B3aMMOJEICTBUM C APYTUMHU
JFOJIbMH, B TOM YHUCIIE IS
OpTaHM3aI1 COBMECTHOM
JeATeIbHOCTH (KOMaHTHOM
paboter) (Webinar, Padlet,
Ppa3JIMYHbIE MECCEHDKEPHI)
Bnaoems: MeToamMu TOMCKa,
KPUTHYECKOTO aHajn3a 1
CHHTe3a HH(popMaImy;
HaBbIkaMu pabotsl ¢ Web-
NPUIOKESHUSIMU U CEPBUCAMU
Jutst coBMecTHO# pabotsr (Trello,
TrueConf, Miro, Padlet u ap.,
cepucel Google); HaBBIKAMHU
paboTs! 1 oncka nH(GopMannuu
B DJIEKTPOHHBIX OMOINOTEUHBIX
cucremax (OBC); HaBbIKaMu
paboTsl ¢ HU(POBBIMU
WHCTPYMEHTaMH IS
TeHEepUPOBaHU/pazpaboOTKH
HJIeH, TUTIOTE3, IOUCKA
HECTaHAAPTHBIX PELICHUN
(TIpUIIOKEeHMS 11 TIOMCKA
accoumanuii, MCHTaIbHBIC
KapTbl, OHJIAWH-TOCKH,
WHCTPYMEHTBI ISl CO3/1aHMs
BU3yaJIbHBIX HAOPOCKOB,
CEPBHCHI IS CO3/IaHNUS 3aMETOK,
OpelHIITOPMUHTa,




TECTUPOBaHUS UJIEH, 11t OOMeHa
HUIESMU | T.11.); THHPOBBIMU
METO/IaMH ¥ HHCTPYMEHTaMHU
OLICHKH JIOCTOBEPHOCTH
WHPOPMAUN/KOHTEHTA
(paxTuexuHT, aBTOpCKHE
JIMLEH3KH, TUIaTMHBI Opay3epoB
JUISL TIPOBEPKHU JOCTOBEPHOCTH
KOHTEHTA B CETH); HABBIKAMHU
CO3/IaHUSI HOBBIX ITPOJTYKTOB
(TexcroB, rpaduku, BuaEO,
KOJUTaXka ¥ JIp.) WK NPOEKTOB
(pa3paboTka, mpeicTaBICHUE,
MIPOABIKEHHE) C TIOMOIIIBIO
UU(pPOBBIX HHCTPYMEHTOB,
HAaBBIKAMH PaOOTHI C OOIBITUMHU
MacCHMBaMH JIAaHHBIX B U(DPOBOH
cpexe (Big Data)

Oo6menpodeccronan
bHBIC KOMIICTCHIIUH

OIIK-14: Cnocoben
pa3pabaTbIBaTh
MIPOEKTHBIC
HWHHOBAIIMOHHBIC
peleHus 1o
AKCIUTyaTallUOHHOMN
pasBefike,  JI00BIUE,
nepepabdoTke
TBEPJbIX  MOJIE3HBIX
HCKOMAEMBIX,
CTPOUTEIBCTBY u
IKCILUTyaTallu
MOJI3EMHbBIX
00BEKTOB

OIIK-14.7
HemoHcTpupyet
6a30BbIe 3HAHUS B
obnacti
€CTECTBEHHOHAYYHbI
X AMCLMIUIMH U
TOTOBHOCTh
HCTIONIb30BATh
OCHOBHBIC
TIOJIOKCHHUS
3aKOHBI
MaTeMaTHKH,
(hM3MUKK ¥ XUMHAH B
npo¢eCCUOHATBHOM
JIeSITeIbHOCTH,
MPUMEHSTD UX B
TEOPETHYECKUX U
9KCTIEPUMEHTAIIbHBI
X UCCJIEJIOBaHUAX

Hmemv npeocmasnenue:. 0
CTPOCHUH aTOMOB H MOJICKYJI; O
BUOax XUMHYECKOH CBSI3U U
criocobax ee 00pa3oBaHUs; O
XHUMHUYCCKUX CUCTEMAX
(pacTBOpax, KAaTATUTHYECKHX,
JTUCTICPCHBIX,
AIEKTPOXUMUIECKUAX CUCTEMAX),
HX CBOMCTBAax;

3Hamp: XUMUYECKYIO
TEPMUHOJIOTHIO U TIOJTb30BaThCS
€10 TP OTIMCAaHUH XUMHICCKHIX
SIBIICHUIA; OCHOBHEIC
CTEXHOMETPUUCCKUE 3aKOHBI,
(dyH1aMeHTaIbHbIE KOHCTAHTBHI,
CANHUIBI UX UBMEPCHUS,
0COOEHHOCTH MIPOTEKAHUS U
BO3MOKHOCTH YIIPABIEHHUS
X0JI0OM XUMHUYECKOT0 TPOIIecca;
CTPOCHHE BEUICCTB B
KOH/ICHCHPOBAHHOM COCTOSIHUH;
3aBHCHMOCTH CBOICTB BEIIECTB
OT THITa KPUCTAIUTHIECCKON
peIIeTKH; OCHOBHBIC
(momysipHBIE) 00pa30BaTEIbHBIE
Hutepret-pecypces! (XuMuK.ru
https://xumuk.ru; Acetyl
https://acetyl.ru; Xumuueckue
YpaBHEHHUsI OHJIAlH
https://chemequations.com/ru u
Ip.); TUPPOBBIC PECYPCHI LIS
pelreHus 3a1a4/mpoodaeM B
po(heCCHOHATBPHOM KOHTEKCTE U
JUTSL OLICHKH PEe3yJIbTaTOB
peureHus

YMeTh: 3aIuChIBaTh
3JIEKTPOHHYIO (popMyTy aToma
JI000T0 AJIEMEHTA, BaJICHTHOCTH
" CTCIICHU OKHCJICHMUA,
OXapaKkTepUu30BaTh U
NIPEICKa3bIBATh CBOMCTBA
3JIEMEHTA U €T0 COSTUHCHUM;
JIaBaTh OOIIYIO XapaKTEPUCTUKY
S-, p-, d-as1eMeHTOB,
3aKOHOMEPHOCTH H3MECHEHUS

nmabopaTopHas
paborta,
pabouas
Terpaap, PI'P,
TecT,
9K3aMEHaIMOH
HbIC OUJICTHI



https://xumuk.ru/
https://acetyl.ru/
https://chemequations.com/ru

KHCJIOTHO-OCHOBHBIX H
OKHCJIUTEBHO-
BOCCTaHOBHTEIILHBIX CBOWCTB B
TIEPUOAE ¥ TPYIIIIE; ONPEACIATh
TEPMOINHAMUYECKYIO
YCTOMYMBOCTb BELIECTB,
HaNpaBJIEeHHOCTbH MPOLECCOB, B
TOM uHcie (a3oBbIX, B
Pa3JIMYHBIX YCIOBHSX;
0XapaKTepU30BaTh YCIOBUS
PaBHOBECHOT'O COCTOSTHHS
CHCTEMBI U €0 CABHIa;
MIPUBECTH MEXaHU3M
3IEKTPOXUMUYECKOH U
XUMHUYECKON KOPPO3UU U
MIPEUIOKUTH HanboIee

3¢ eKTHBHBIE CITOCOOBI 3aIIUTEI;
IUTAHUPOBATh XUMHYECKHE
9KCTIEPUMEHTHI JUIS TIPOBEPKU
HaY4HBIX TUIIOTE3; 0000IIaTh
HOJTyYEHHBIE PE3YIIbTATBI;
UCKaTh MHPOPMAIIMIO B CETH
HHTepHeT ¢ UCTI0IB30BaHUEM
(UIBTPOB U KIFIOYEBBIX CJIOB;
BBIJIEIIATE NPO(heCCHOHATBHO-
3HAYUMYI0 HHPOPMAIIHIO;
OILICHUTH WH(POPMALINIO/TaHHBIC
Ha JJOCTOBEPHOCTH U
pENeBaHTHOCTh CPAaBHEHNEM
HECKOJIbKUX UCTOYHHUKOB
UH(OpPMALIMH; CAMOCTOSTEIBHO
OTpeeIATh MPOOEIbl B CBOUX
3HAHMSAX U KOMIIETCHIHUSX C
UCIIOJIb30BaHUEM HHCTPYMEHTOB
CaMOOIICHKH U IIU(PPOBBIX
onieHo4HbIX cpeacts (CO
Moodle, mpenMeTHBIE TECTHI O
JTHUCIHITINHE « XUMHA»;, bank
TECTOB (pa3mien
«O0pazoBaTeIbHEICY)
https://banktestov.ru u np.);
OLIEHNMBATh PAKTHYECKYIO
3HAYUMOCTD Pe3yJIbTaTOB
HOMCKA C ITOMOIIBIO IIU(POBBIX
UHCTPYMEHTOB

Bunagers: MeToaukamu pacyera
110 OCHOBHBIM
CTEXMOMETPHUYECKHUM 3aKOHAM:
KOJINYECTBA BEIIECTBA, MACCHI,
o0beMa raza, MOJISIpPHOI Macchl,
MOJISIPHOI Macchl 5KBHBAJICHTA,
9JIEMEHTHOT'O COCTaBa CJI0KHOTO
BEIIIECTBA; pacyeTa I10
XMMHUUYECKHM YPaBHEHUSIM;
TETUIOBBIX AP PEKTOB U
CKOPOCTEH peakuuii;
KOJINUECTBEHHBIX
XapaKTEePUCTHUK PaCTBOPOB
ANIEKTPOJIUTOB U
HE3JIEKTPOJIUTOB: BUIOB
KOHIIeHTpauuii, pH,
TeMITepaTypbl KUIIEHUS 1
3aMep3aHusl; KOJIHYECTBEHHBIX




XapaKTEPUCTUK OKUCITUTELHO-
BOCCTaHOBUTEIIbHBIX CUCTEM,
rajJbBaHUYECKHUX JJIEMEHTOB, B
MpoIIeccax AEKTPOIIN3a;
MPaKTHYECKUMH HABBIKAMU
paboOTHL: ¢ XUMHUYECKUM
000pyIOBaHHEM H PEAKTHBAMH B
COOTBETCTBUM C HHCTPYKIUCH
WJIA METOAMKOM MPOBEICHUSI
IKCIICPUMEHTA C COOIIOICHUEM
TpeOOBaHUIl TEXHUKU
0e30macHOCTH

HaBBIKAMH PabOTHL: C
WHTEPaKTUBHBIMHU
MIPUIOKCHUSIMH
(https://ptable.com

(waTepaxTuBHas [leprogmueckas
tabmmma), Acetyl

https://acetyl.ru u ap.); ¢
U(POBBIMH CEPBUCAMH IS
caMOTeCTUPOBaHUA (HarpuMep,
bank tectoB (pasznen
«O6pa3oBaTeIbHbIE)
https://banktestov.ru;

MPEeIMETHBIC TECTHI IO
nucruininae «Xumusy, CI1O
Moodle); ¢ GompIMu
MacCHBaMH JTaHHBIX B IUPPOBOH
cpexne (Big Data) (Acetyl
https://acetyl.ru, PubChem
https://pubchem.ncbi.nlm.nih.go

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

ap.)

HaBBIKAMHU PAOOTHI U ITOKUCKA
UH(OPMAITUH B DJICKTPOHHBIX
OMOIMOTEYHBIX CUCTEMAX
(IPRBooks u npyrue 3bC,
JIOCTYTIHBIE B BY3€)

1.3. MecTo AMCHUILIMHBI B CTPYKTYpe 00pa30BaTebHOM MPOrpaMMbl

Nunekc | HaumenoBanme | Cemec | MHaexkchl 1 HAUMEHOBAHUS YY€OHBIX NUCIHUIUIUH (MOIYEH),
JTUCIUTLTAHBI TP PAKTHK
U3YyYEH | Ha KOTOpbIE OMUPAETCS | JJIsl KOTOPBIX COAepKaHUE JaHHOU
us coJiep>KaHue TaHHOMN JTUCIUILIMHBIL (MOJIYJIsl) BBICTYTAET
JUCIUIUIMHBI (MOJTYJIs1) ONopow
b1.0.16 | Xumus 1,2 3HaHUS, YMEHUS U 51.0.04.01 Be3zonacHocTh
KOMIICTEHITHH, KU3HEJEATEIIbHOCTH
IIOJIyYEHHBIE b1.0.23 MarepuanoBenenue
o0ydJaronMucs B b1.0.24 T'eonorus
CpeaHEM b1.0.30 I'opHONIpOMBIIIIIEHHAS
00111e00pa30BaTEIbHOM | DKOJIOTHS

yueOHOM 3aBeIeHUN

b1.B.10 Oprannueckast Xumus (s
cneruanu3amnun OITH)

b1.B./IB.03.01 Xumuueckue
METOAbI 000TalIeHNs ITOIE3HBIX

HCKOIIA€MBIX (s ciennanu3ainin
OITN)

1.4. SI3bIk NpenogaBaHusi: PyCCKUM.



https://ptable.com/
https://acetyl.ru/
https://banktestov.ru/
https://acetyl.ru/
https://pubchem.ncbi.nlm.nih.gov/
https://pubchem.ncbi.nlm.nih.gov/
http://www.chemspider.com/

2. O0beM TUCHMIJIMHBI B 324€THBIX eTHHULIAX ¢ YKA3aHHEM KOJIUYeCTBa aKaJeMUYeCKUX YacoB,
BbI/IeJIEHHBIX HA KOHTAKTHYIO pa0doTy 00y4aromuxcs ¢ npemnojaasareseM (110 BUIaM y4eOHbIX
3aHATHH) U HA CAMOCTOSATEJIbHYIO pa0oTy 00yUaromuxcst

Boinucka u3 yueoHnoro miana: s rpynnsl C-I'I(OIIA, M1, D®)-25

KO,I[ W Ha3BaHHUC JUCIHMIIIINHBI I10 yLIe6HOMy IJIaHY

B1.0.16 Xumus

Kypc n3zydyenus

1

Cemectp(bl) U3yUeHUs

1,2

dopmMa IpOMEKYTOYHON aTTeCTAlUH (3a4eT/9K3aMEH)

3aueT, PK3aMeH

9K3aMeHa B yUeOHOM IIJIaHE)

Pacuemno-epaguuecrkas paboma, CEMECTp BBIIIOTHEHUS 1,2
Tpynoemkocts (B 3ET) 6 3ET
Tpynoemkocth (B yacax) (cymma ctpok Nel,2.3), B T.4.: 108+108
Nel.  KourakTtHas  paGora  ody4damommxcs ¢ | OObeM ayauTOpHOM Bru.c
npenoaasaresiem (KP), B yacax: paboTHl, MIPUMEHEHUEM
B yacax JOT umu 20, B
qacax
O6bem paboTsl (B yacax) (1.1.+1.2.+1.3.): 57+34 -
1.1. 3aHATHS JICKIIMOHHOTO THTIA (JICKIIUH) 36+16 -
1.2. 3aHaTHsi CEMMHAPCKOTO THIIA, BCETO, B T.4.: 18+16 -
- 1ab0paToOpHBIC PaOOTHI 18+16 -
1.3. KCP (KOHTpOJdb CaMOCTOSITENIbHON pPaboThI, 3+2 -
KOHCYJIbTAI[1H)
Ne2. CamocrosiTesqibHas padora odyuarommxcs (CPC) 51+47
(B yacax)
Ne3. KosmmyecTBO 4acoB Ha J3K3aMeH (IIpU HaIUYHH -[27




3. Cozep:xaHue JMCUUILUINHBI, CTPYKTYPHPOBAaHHOE M0 TEMaM C YKa3aHHEeM OTBEJAEHHOI0 Ha HUX
KOJIMYECTBA aKaJeMHYeCKHX YaCOB M BUI0B Y4eOHbIX 3aHATHI

3.1. PacnipenesieHue 4acoB 1o pa3jaejiaM U BUAAM Y4eOHbIX 3aHATHI

Paznen Bcero KonrakTHas pabota, B Yacel
4acoB qacax CPC
= =
o o
S S
= =
Q Q
™ ™
3 2|3 ~
= Q = =
o S = S|
) < O =
5| 2| %8
= | 2| 2|2
= e = 5
= o = Q
= S} -
- 3) E 3 S
S < T I P <
= | B |5 | B |
XuMus Kak pa3zien ecrecTBo3HaHUA. CTEXHOMETPUIECKHE 108 4 - 2 - 3 -
3aKOHBI XUMUH (Tema 1)
Crpoenue atoma u iepuoandeckas cucrema J[. 1. 4 - - - -
MenneneeBa (Tema 2)
XuMudeckasi CBsI3b M CTpOEHHE MOJIEKYI (Tema 3) 4 - - - 5(CT)
O01re 3aKOHOMEPHOCTH XUMHUYECKUX PEAKINH (TeMbl 4, 4 - 4 - 4 (JIP)
5)
PactBops! (Temsl 6, 7) 6 - 4 - 4 (JIP)
5(CT)
OCHOBBI AJICKTPOXUMHH (TeMbI 8-11) 8 - 8 - 8 (JIP)
JucnepcHble 1 KOJUTOMIHBIE CUCTEMBI (TeMa 12) 2 - - - 5(CT)
TectupoBanue 4 - - - 6 (IIT)
PI'P - - - - 12
(PTP)
Bceeo yacos 3a 1 cemecmp 108 36 - 18 - 3 51
XUMHs 2JIEMEHTOB M UX coefuHeHuit (Tembl 13-20) 81 12 - 16 - 2 8 (JIP)
11 (CT)
DneMeHTHI opraHndeckoil xumuu (tema 21) 4 - - - 10 (CT)
TectupoBanue - - - - 6 (I1T)
PI'P - - - - 12
(PTP)
Bcezo uacos 3a 2 cemecmp 81 16 - 16 - 2 47

[Ipumeuanne: JIP — cocraBneHue or4eroB 1o yaboparopHbM 3aHsaTHAM, IIT — moaroroBka k TectupoBanuto, PI'P —
HarucaHue pacueTHo-rpaduueckoit padbotsl, CT — caMOCTOATENEHOE H3YUEHHE TEM.

3.2. Copepxxanue TeM NPOrpaMMbl AU CHHUIIINHBI
Tema 1. Xumusa kak pazoen ecmecmeoznanusn. Cmexuomempuydeckue 3aK0OHbl XUMUU

[Ipeamer u 3agaun xuMuu. XUMHUYECKHE 3HAHUSA B TMPAKTHUYECKOM IEATEIBHOCTH JIOIEH.
XuMHS B CHCTEME €CTECTBEHHBIX HAYK.

HcTopust XuMuu: MMOUCK TIEpBOAIeMeHTa B ¢puiocodckux yueHusx [pesneii ['pennu; anxumus,
ATPOXUMHMS; OTKPBITHE MEPBBIX XUMUYECKHUX 37eMeHTOB. Tpynsl M.B. JlIomoHnocoBa n A.JI. JlaByasse;
3aKOH COXPaHEHHUs! MacChl BEIIECTBA; aTOMHO-MOJIEKYJISIPHOE YUEHUE U YUYEHHE O COCTaBe BELIECTBA.
JIx. JlambTOH: 3aKOH KpPAaTHBIX OTHOIIEHWW, aTOMHBIN Bec. Kiaccudukamuss 371€eMEHTOB MO WX




atomubIM BecaM. JK. IIpycT: 3aKkoH mocTosHCTBa coctaBa. V.51, Bepuemmyc: XuMudeckas CHMBOJIHKA,
YpaBHEHUsI XUMHUYECKUX PEAKUNW, YTOUYHEHHE aTOMHBIX BecoB. [IOHATHS: aTOMHas eIMHMIIA MAacChl,
OTHOCHTEJIbHAsA AaTOMHAsl Macca 3JIEMEHTa, OTHOCUTENIbHAs MOJIEKyJIsipHas Macca Bemecrsa. JK.JI. I'eit-
JIroccak: 3aKOH MPOCTBIX OOBEMHBIX OTHOIICHHMHA. A. ABOraapo: 3aKOH ABOTajapo, YKCIO ABOTaipo.
[ToHsiTHE O KOJIMYECTBE BEIIECTBA: MOJIb, MOJISIPHASI Macca, MOJISIPHBINA 00beM ra3oB. ['a30BbIe 3aKOHBI.
. PuxTep: NOHATHE 3KBUBAJICHT, 3aKOH SKBUBAJICHTOB. BaJe€HTHOCTD.

Tema 2. Cmpoenue amoma u nepuoouueckasa cucmema J[.H. Menoeneeea (c npumenenuem
unmepaxmuenoii Ilepuoouueckoii maouywt ptable.com)

Kpamxuii meszuc: @yukyuonan unmepakmusnou nepuooudeckou mabauysl Ptable: noszeonsem noxazame
3AKOHOMEPHOCHb UBMEHEeHULl MaKux CcB8ouUcCmae ANemMenmoe6, KdkK paéuyc amoma, azcpezamHoe COCNnOoAHUE,
OMHOUuerue K XxumudecKkum ceMeﬁcmeaM, AJIEKMPOoOmMpuyameiIbHoCms, memnepamypobl acpecaniiblx nepexodoe,
IHeEpcuu cpodcmea K J2JIEKMPOHRY U UOHU3AYUU, daem npedcmaeﬂeﬂue 00 uzeecmmuvIix 6 HacmosAwee epems
UBOMONAX 2/IeMEeHMO8, BKII0UASl Xapakmep ux pacnada, odaem npedcmasienue o xapakmepe pacnpeoeneHust
NEKMPOHO8, 8 M.Y. NO KEAHMOBLIM SUEUKAM (IEKMPOHHbIE U JIeKMPOHHO-2paguueckue Gopmynl),
ocobennocmu CMPOERUS INIEKMPOHHbIX 0p6umaﬂeﬁ uepes npedcmaeﬂeﬂue K6AHmMOBblX ducei, sKjarodaem 6613_)/
eeulecmses (6 m.4. ¢ ucnoJjib3oeanuem 6blcmpoeo nouckKka Ha OCHOBaHUU Ka4ecmeeHHo20 cocmaea)

Atomuctuueckue runotesbl Jlemokpura, M. Hetorona, JI. JansTona. OTKpbITHE 3JIEKTPOHA U
IpYTHUX 3JeMEeHTapHbIX YacTtull. Mozaens aroma o Y. Tomcony («M3toM B mynuure»). Moaenb aToma
no 3. Pesepdopny («ILmanerapuas monensy). [IpotuBopeuns B mogenu D. Pesepdopna. OcHoBHOE
MOJIOKEHUE KBaHTOBOW Teopuu. Monens atoma no H. Bopy. KopnyckyinspHo-BOIHOBOW ayanu3m
3JIEMEHTApPHBIX YaCTHII.

CoBpeMeHHbIE KBaHTOBO-MEXAHUYECKUE MPEACTaBICHUS O CTPOCHUM aroma: sApO: COCTaB,
3aps siipa, aTOMHBINA BEC, MOPSJIKOBBIII HOMEP B NMEPUOAMYECKON CHCTEME, U30TOIbl (Ha mpumepe
uHTepakTuBHO# [Teproandeckoii Tabmuipl Ptable); snekTponHas 0605104Ka: 3JIEKTPOHHAS OPOUTAD,
KBaHTOBBIC uMcla (IJIaBHOE, OpOUTAIbHOE, MAarHUTHOE, MArHUTHOE CIIMHOBOE) (Ha TmpuMepe
uHTepakTuBHON I[lepronnueckoir Tabauibl Ptable); 3amosHeHHE 3ICKTPOHHBIX CIOEB: MPUHIIMIT
[Taynu, mpuHLMII HavMEHbLIEW 3Hepruu, npaBwio XyHja, npasBwia KieukoBckoro (Ha mpumepe
uHTepakTHBHON [leproauueckoii Tabaubl Ptable).

CocTosiHHE D3JEKTPOHHBIX 000JOYEK 3JIEMEHTOB M NEPUOAMYHOCTh UX CBOWMCTB: HEPIUsd
MOHU3ALIMM, CPOJICTBO K 3JIEKTPOHY, 3JIEKTPOOTPUILIATEIBHOCTh, ATOMHBIE PaJUYChl (Ha MpUMEpe
uHTepakTuBHO# [leprnoauueckoit Taduier Ptable).

Tema 3. Xumuueckan cea3v u cmpoenue MoaeKyn (¢ ucnonv3osanuem npunoxcenus Avogadro)
Kpamxuii me3uc: Ilpunosxcenue Avogadro obnadaem oocmamounvimM @OYHKYUOHAIOM Ol NOCMPOEHUs.
epapuueckux cmpykmypHoix opmyn HEOP2AHUYECKUX U OPSAHUYECKUX BeUecme, 6KIUAen 6CIMPOCHHYI0 6a3y
20MOBbIX  CMPYKMYPHBIX — (QOPMY  MHO2UX — HUSKOMOIEKYIAPHbIX — OP2AHUYeCKUX Beujecms, npumepbl
2ubpuou3ayUll AMOMHBIX opdoumanell, No3601iem CMOO0eIUPO8ams U OYEHUMb HOCPeOCmEOM NOCMPOEHHBIX
Molenell maKue CBOUCMBA XUMUYECKOU C8:3U, KAK BANEHMHBII Y20, OIUHA, DHEP2UsL CES3U.

OcHOBHBIE TOJOXKEHUsI Teopur cTpoeHus BemecTB A.M. BytinepoBa. CoBpeMEHHOE MOHSATHE
XUMHUYECKON CBSA3M: JHEPrUsl XMMHMUYECKOH CBS3M; JJIMHA XMMHMYECKOH CBSI3U (C HCHOJB30BAHHUEM
npuinokerns Avogadro). Busl XuMudeckoit CBs3H.

KoBaneHTHast CBsi3b (C UCMONB30BaHUEM NpHIIOkeHHss Avogadro). Meros BaJIeHTHBIX CBS3EH.
XapakTepuCTUKU  BAJIEHTHOM  CBSI3M:  HACBHIIIAEMOCTb,  HAMNpPABJIEHHOCTb,  MOJISIPU3YEMOCTb.
['uOpuauzanusi aTOMHBIX BAJICHTHBIX OpOuTaneil. MeToa MOJEKYISIPHBIX OpOuTanei. DIeKTPOHHBIE
CTPYKTYpPBI HEKOTOPBIX MOJIeKyJ 1o MeTony MO u ux cBoiictBa. MloHHast CBSI3b.

Meramnnueckas cBs3b. MeTaibl, MPOBOAHUKHU, TOJTYIPOBOJHUKH, TUIIEKTPUKHU.

Bomopoanass c¢Bs3p (¢ WcCHoib30BaHMEM MNpuiokeHus Avogadro). MexMoeKysipHbIe
B3auMojieiicTBus (cuibl Ban-nep-Baanbca).

KomriekcHble coeTuHeHNs: NOH-KOMIUIEKCO0Opa3oBaTellb, JIUTraHbl, BHYTPEHHSS U BHEIIHSS
cdepbl, KOOPAUHAIIMOHHOE YHCII0. MOHO- U MONHUACHTAaTHBIC TUTaHIbl. HOMEeHKIaTypa KOMIIEKCHBIX
coemuHeHUi. Kiaccudukaius KOMIIEKCHBIX COeTUHEHHH. Jlrcconnanusi KOMITJIEKCHBIX COSTMHEHU.
KoHcTanTta ycTOWYMBOCTM KOMILIEKCHOTO HOHA. [Ipupoma XuUMHUYECKOM CBSA3M B KOMIUIEKCHBIX
coenuHeHUsX. [IpyMeHeHne KOMIUIEKCHBIX CO€IMHEHUH.




ArperatHoe  cocTosiHME — BemlecTBa.  Kpucrtajuimgeckoe W aMoppHOE  COCTOSIHHE.
Kpucrannnueckas pemerka. XUMUYECKask CBSI3b B KPUCTAIIMYECKUX TEJIAX.
Tema 4. Inemenmot Xumuueckou mepmoouHamMuKu

Buytpennssa sneprus. [-il 3akoH TepMOAMHAMUKHA NPUMEHUTEIBHO K XUMHUYECKUM CHCTEMaM.
[ToHATUS «OHTANBNUA», «CTAHIAPTHAS SHTAIBIUSN», «IHTAIBIHA O0Pa30BaHH». DHEPreTHUECKUe
s dexTsl XxuMuueckux peakiuii. Tepmoxumuueckue ypaBHeHHs. 3aKoH ['ecca U cleqCTBUE U3 HETO.
II-ii 3aKoH TepMOAMHAMMKM IPUMEHMTEIBHO K XHUMHUYECKUM cuctemam. lloHATne <«@HTpomus»,
«CTaHmapTHas HHTponus». HampaBiaeHue NpoOTEKaHWs XWMHYECKOW peakUHUH. OHTAIBIUWHBIA U
SHTpONUIHBIN (akTopsl. DHeprus [n66ca. BnusHue Temmeparypsl Ha HampaBlIeHHE MPOTEKAHUS
XUMUYECKHUX PEaKLIHM.
Tema 5. Xumuueckana Kunemuka

[lonsiTue cucrtemsbl, BUABI XMMHUYECKHX CHCTEM. ['OMOT€HHBIE U TE€TEPOrCHHBIE PEaAKIUU.
CKOpOCTbh TOMOTE€HHBIX M I'€TepOreHHbIX peakuuil. DakTopbl, BIUSAIOLIME Ha CKOPOCTh XUMHUYECKON
peakuu: KOHIEHTpalus (3aKOH JACUCTBYIOMIMX Macc), TeMIeparypa (TemnepaTypHblii koddhduinuent
peakuuu, npasmwiio Bant-I'odda), sneprus akrupanuu. YpaBHeHHEe AppeHHyca.

Karanu3z wu katanutuueckue cucremsl. lIpumeHeHue Karanum3aToOpoB B XMMHUYECKHX,
OMOJOTNYECKHUX, TEXHUUECKUX CUCTEMAX.

Xumnueckoe paBHoBecue. Koncranta xummuueckoro paBHoBecus. IlpaBuiia cMmemeHus
xumuueckoro pasHosecus (npunuun Jle lllarense-bpayna).

PaBHoBecusi B rereporeHHbix cucremax. da3oBoe paBHOBecue u mpaBmwio (a3 ['mbO6ca.
[IpencraBienus o 1uarpaMMax COCTOSIHUM.
Tema 6. Pacmeopbl Kak xumuyeckue cucmemul

Onpenenenue u kiaaccuukanus pactBopoB. CriocoObl BRIpaXKEHUsI KOHLIEHTPALUU PacTBOPOB.
[Ipoueccsl pactBopeHus. [IoHATHS «CONBBATBDY, «TUAPATHI», «KPUCTAIUIOIHAPATHI». PacTBOPUMOCTH
BELIECTB B PA3JINYHBIX arperaTHbIX COCTOSHUSAX. 3aKOH pacHpeneseHus. JKeTpakuus. 3akoH ['enpu u
3akoH Payns nns upeanbHbIX pacTBOopoB. Ocmoc. YpaHenue Baut-T'odpda nns onpenenenus
OCMOTHYECKOr0 JaBieHus. D0ynuockonus. Kpuockomnus.
Tema 7. Pacmeopul sn1ekmponumos

Teopus snexrponutuueckor auccounanuu C. Appenuyca u .M. Menneneena. Ilokazarenu
IIPOLIECCOB DJIEKTPOJIMTHUECKON AMCCOLMALMM: CTENEHb IUCCOLUAIMKM, KOHCTAaHTa IHWCCOLMALINAH,
Ka)KyIasiCsl CTETEHb JUCCOLMAllNY, aKTUBHOCTh HOHA. VloHHAsl cuiia pacTBopa.

Teopus KUCIOT, OCHOBaHUMN U COJIEN C TOUKH 3PEHUS IEKTPOIUTUUECKON AUCCOLUALINH.

PaBHOBecME ManopacTBOPUMBIN JJIEKTPOJIUT — HACBIIEHHBIA pacTBOp. IIpomsBeneHue
pPacTBOPUMOCTH. Y CIIOBHS BBINIAJICHUS U PACTBOPEHUS OCATKOB.

DnexTpoiauThyecKas Aucconuanus BoAbl. Bonpopoansii  mokazatens pH. CrocoOsl
oTpeieNIeHusl BOJOPOJHOro nokasarens. bydepHsie pacTBopbI.

IMapponu3 coneit. [lokazaTenn mMpoIECCOB THAPOIN3a (CTETEHb THUAPOIN3a M KOHCTAHTA
THJIPOJIN3a), PAKTOPBI, BIMSIOIINE HAa 3TH IPOLIECCHI.
Tema 8. OkucnumenvHno-e60ccmanosumenbHvie NPOUECCl

Crenenp oxucineHus. OKUCINUTEIbHO-BOCCTAHOBUTENBHBIE PEAKIIMU M CIIOCOOBI COCTABICHMS
WX ypaBHEHUW (METOJ OJJIEKTPOHHOTO OajlaHca, METOJI HOHHO-MOJICKYJISPHBIX TOJYPEaKInii).
Baxxueiine OKUCIUTENN U BOCCTAHOBUTEINH, 3HAUECHHE B TPOMBIIINIEHHOCTH U OBITY.
Tema 9. dnekmpoxumuueckue npoyeccol

XHWMHYECKNE MCTOYHMKHM DJIEKTPUUECKOM »HHepruu. ['ampBaHmdeckue snemeHThl. OJIC.
ONIeKTpOAHbIE TOTeHUUaIbl. YpaBHeHue Hepucra. CraHIapTHBIA  BOJOPOAHBIM  AIEKTPO.
CranaapTHBIN 3NeKTPOAHBINA MOTEHIMAN. P HanpsKeHnid MeTasIoB.
Tema 10. Inekmpoaus u e2o 3aK0Hb

ITocnenoBarenbHOCTh 3JEKTPOJHBIX IPOLIECCOB IPU IJIEKTPOIM3E paciulaBa M pacTBOpa.
3akonbl ®apazes. [Ipumenenue nekTpoau3a.
Tema 11. Koppo3us u 3auguma memainnioe

Bunel xoppo3un. @akTopsl, BIMSIONIME Ha CKOPOCTh KOoppo3uu. CriocoObl 3alIUThl METAIIOB
OT KOPPO3HUH.
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Tema 12. /lucnepcuovie u Konnououvle cucmemol

JlucniepcHOe COCTOSHUE BeleCTBA. BUABI TUCTIEPCHBIX CUCTEM.

Konnounneie cucteMsl 1 criocoObl ux noigydeHus. CTpOeHHE KOJIOMIHBIX YaCTUIl (MHIIEIL).
OnTryeckre M EKTPUIECKUE CBOMCTBA KOJUTOMAOB. DaKTOPhl YCTOMUYUBOCTHA KOJUIOMIHBIX CHCTEM.
Koarymsiiusi. 3HaueHre KOJJIOUTHBIX CUCTEM B TEXHHKE, OBITY, )KUBBIX CUCTEMAX.

Jonoanumenvnana mema. Xumuueckas uoeHmuuKkayus u aHaaiu3 eeuiecme

Kauecmeennwviti ananuz 6 xumuu. Onpedenenue KaAmMuoHO8 U AHUOHOE HEOPSAHUYECKUX
seuecms. Konuuecmeennviti ananusz. Memoobl KOAUUECMBEHHO20 AHANU3A: 2PABUMEMPUUECKULL
amanus, MumpuMempudyeckKuti auaiu3, KOMNIeKCoMempuieckoe mumpoganue, OKUCIUMENbHO-
soccmanogumenvHoe mumposanue. HHCmpymeHmaivHble Memoovl aHAIU3A: NOMEHYUOMempus,
KOHOYKmomempus, xpomamozpaghusi, ghomomempus, cnekmpogphomomempusi.

Ipu noozomoske xk memam 13-20 pexomenoyemcsa ucnoiv3osams ooujedocmynuvie 6a3bl OAHHLIX XUMUYECKUX
sewecms:  https://pubchem.ncbi.nim.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. Hannvie 6azo
codepofcam ceeoenus o CMPOERUU U XUMUYECKUX ceoﬁcmeax, cnocobax NOJy4erusl, NPpUMEHEHUU npocmsvlx U
CJIOJICHBIX 6euyecme.
Tema 13. Booopoo

Mecro Bomopona B Ilepmommueckoit cucreme .M. MengeneeBa. M3otomsl Boxopona.
CnocoObl monydyenusi Bojgoponaa. dusmyeckue M XUMUYECKUEe CBoMcTBa Bojopona. CoenuvHeHus
BOJIOpPO/Ia C METAJUIAaMHU M HEMETAIJIAMHU.

Boga u ee crpoenue. /luarpamma coctosinus Bonbl. Bona B npupozae. Xumudeckue u GU3NKo-
XUMHUYECKHE CIOCOOBI OYMCTKH MPUPOAHOM Boxbl. [lepokcua Bomopoja, MONMydeHHUE, CTPYKTypa U
cBoiicTBa. [loHsATHE O BOJOPOIHOMN SHEPTETUKE.

Tema 14. I'anozenwi

OOmiasi XapakTepuUCTUKAa TaJOreHOB: HAXOXACHHE B MPUPOAE, CHOCOOBI MOJYYEHUS,
duznveckue W XUMHUYECKME CBOMCTBAa. [allOr€HOBOJOPOABI W TaJOTEHUIBI  METaJIJIOB.
Kucnopoacoaepxaniye KUCIOThI FaJIOr€HOB U UX COJU. OKUCIUTENbHO-BOCCTAHOBUTEIBHBIE CBOMCTBA
rajoreHoB U UX coeMHEHU. [[pMeHeHne raloreHOB U UX COCIMHEHUM.

Tema 15. Xanvkozenoi

Kucnopon. Ctpoenne mosexyinsl kuciaopoaa. [lomyuyenue u xummuueckre cCBOWCTBa KUCIOPOAA.
O30H, CTpOEHUE MOJIEKYJIbI, NOJIY4YeHHE U MPUMEHEHHUE O30HA. buosoruueckas poiib KUCIOpoAa U
030HAa B KUBBIX CUCTEMaX.

Cepa. Xumnueckue cBorcTBa cepbl. COEIMHEHHSI Cepbl C BOJAOPOJIOM U KHUCIOPOAOM.
Haxoxnenne cepbl B mpupope. [lomyuenune cepbl. Pusznueckue CBONCTBAa Cepbl. AJUIOTPOITHBIE
MO (DUKAIINH CEPBI.

CepoBomopon u cepoBoaoponnas kuciora. Cynb@uabl, UX pacTBOPUMOCTH B BOJAEC U
B3aUMO/IEHCTBUE C MUHEPAJIbHBIMU KUCIIOTAMHU.

Oxkcubl cepbl U1 COOTBETCTBYIONIUE UM KUCIOPOCOAEPKAIINE KUCTOTHL. KHCITOTHO-OCHOBHBIE
U OKHUCJIHUTEIbHO-BOCCTAHOBUTEIbHBIE CBOMCTBA CEPHUCTOM M CEpHOM KHUCIOT. CONMM CEpHHUCTOM M
CEpPHOM KHUCIIOT.

XUMHUYECKHE CBOMCTBA CEJIEHA, TeJTypa U UX COCTMHEHUN.

Tema 16. Inemenmot cpynnot azoma

CpaBHHTENIbHAS XapaKTEPUCTUKA COEUHEHUIN 3JIEMEHTOB IPYMIIbI 30T U UX TOKCUYHOCTb.

Azor. Ilonmyuenuwe, ¢u3nyeckue M XHUMHUYECKHE CBoiicTBa a3ora. CoeauHEeHHs] a30Ta ¢
MeTayulaMH (HUTPUBI): UX MOJIyYeHHE U CBOMCTBA.

AMMHAK: TPOMBINUICHHBIA CHUHTE3, (U3NYECKHE M XUMHUYECKHE CBOWCTBA, NMPHUMEHEHHE.
PaBHOBecusi B BOJHOM pacTBOpe aMMHUaka. TepMUUecKoe pa3ioKeHHe CoJIeil aMMOHMUSI.

Oxkcuipl a30Ta: CTPOCHUE MOJICKYJI, TTOJTYYEeHUE U XMMHUYECKUE CBOMCTBRA.

A3zotucras kuciora ©u ee conu  (HUTpUTHI). OKHUCIUTETHHO-BOCCTAHOBUTEIBHbBIE
XapaKTEPUCTUKH ITUX COCTUHECHUMN.

A3zotHas kucnoTta. [lonydyenre B MpOMBIIUIEHHOCTH. XUMUYECKHE CBOMCTBA a30THOM KUCIIOTHI.
IIpuMeHeHne a30THOM KHUCIIOTHI U €€ COJIEH.
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®ocdop. AmnorponHsle Momudukammu (ocdopa. IlomyyeHne u XUMHUYECKHE CBOMCTBa
docdopa. CoenuHenust Gpocdopa ¢ metaiuiamu U HeMeTauiamu. PochuH u GhochuIbl, UX MOTYICHHE,
B3ammojeiicteue ¢ Bojou. Oxcuabl (ochopa u docdopconepxkamme kucnorbl. Comu dochopHOH
KHUCJIOTHI U UX XUMUYECKHE CBONCTBA.

MBb1ubskK, cypbMa, BUCMYT. VIX COEIMHEHHSI C BOJOPOAOM U KHUCIOPOIOM.

Tema 17. Inemenmaul cpynnul yenepooa

VYraepon u ero amioTporHele Moaudukanuu. buonormueckas ponb yriepoma. Kpyrosopor
yriaepoja B MPUPOJIE.

Heopranmueckue coenunenus yriepoga. KapOuapl meramnoB. OKCHIbl yriepoaa. YTojlbHas
KHCJIOTa U €€ COJIU.

Coenunenus yriepoja ¢ rajioreHamu, cepou u azorom. Kapbamua. Cepoyrinepoa. Lluanumsi.
KapOoHuibl MeTaios.

Kpemunii. Coenunenust kpemuusi. Cwnansl. ['anorenuast kpemuus. Cuinnmiabl. Okcup
KkpeMHusi. KpeMHHEBbIE KUCIOTHI U UX COJIA. [ Maponn3 CUITMKATOB.

Cunuxkarens. CunvkoHsl ¥ cuiiokcanbl. CoenHeHus: KpeMHUs B npupoje. CTeksia U CUTAIUIbL.

Kepamuxka. [loHaTre 0 BSKYIIUX MaTepuaiax.

KpaTkas xapakrepucTika XUMHYECKUX CBOMCTB '€pMaHMUsl, 0JIOBA, CBUHIIA U UX COEIMHEHUM.

[Ipumenenue coequHEeHUH yriepoja, KpeMHUs, TepMaHus, 0JI0Ba U CBUHIIA.

Tema 18. Inemenmot nepeoil u 6mopoil zpynn

[lenoyHble MeTayUIbl, HAaXOXKICHHE B MPUPOJE M TMollyueHue. Bakuelme coenuHEHUs
IIEJIOYHBIX METAJIJIOB: OKCUJbI, TUIPOKCUJIBI, IEpOKCUIbL. [IprMeHeHne 1en0YHbIX METAUIOB U X
COE€IMHEHUI.

bepunnuii. Oxcua u ruIpoKcHUT Oepuilins, UX NOJy4YEeHUE U CBOMCTBA.

[lenoyHo3emenpHble MeTaibl U Marauil. [lonydeHue, XUMHUYECKHME CBOWCTBA OKCHOB,
TUIPOKCUIOB U COJIE MarHus, Kanblus u 6apus. JKecTKocTh BO/BI U CIIOCOOBI €€ YCTPAHEHHUS.

Tema 19. Inemenmut cpynnot 60pa

Xumnueckue cBoiictBa 0opa. CoenuHeHus 60pa ¢ KHUCIOPOAOM, BOJOPOJOM M TaJOTCHAMH.
Haxoxxnenue 6opa B mpupoje. [lonyuenune 6opa. Kapbopansl. Coenunenus 6opa ¢ azotoM. bopHbie
KHUCIIOTHI U uX conu. [IprMmenenune coequuenuit Oopa.

Haxoxnenune amtomunust B npupoje. [loayueHue antOMuUHUSA U €r0 XMMHUYECKHE CBOMCTBA.
CoenvHEeHHs aIOMUHUS C KHCIOpOAOM U rajmoreHamMu. OKCUI M TUJIPOKCHI ATIOMUHUS, HX
XUMHYECKHE CBOWCTBa. AMQOTEpHBIN XapakTep COEIWHEHUH aTroMUHUS ANOMHUHATHL [uaponus
coneil amomuHus. CrjaBel alIOMUHUS C JPYIrMMH MeTauiaMu. lIpuMeHeHue amOMHUHUS U €ro
COCIMHEHU.

Tema 20. Xumusa d-2nemenmoe

[Tonoxxenue d-snementoB B [lepuonnyeckoii cucreme J[.M. MenneneeBa. OCOOEHHOCTH XUMHH
d-anemenToB. XUMHUUYECKHE CBOWcTBa d-3JIEMEHTOB Ha MPUMEpE XpoMma, kejie3a U Meau. KucimorHo-
OCHOBHBIE CBOWMCTBA OKCHIOB M THJIPOKCHUIOB ITHX 3J€MEHTOB. KOMIIJIEKCHBIE COEIMHEHUS XpoMma,
xKene3a U MeJu. 3aKOHOMEPHOCTH M3MEHEHUSI XUMHUYECKUX CBOWCTB d-2JIEMEHTOB U UX COEIMHEHUH B
rpynmnax.

Tema 21. Inemenmut opzanuuecKkoil Xumuu

Qyukyuonan cauma Acetyl.ru exniouaem unmepaxmueuvlll epapuueckuil peoaKmop OpeaHuecKux 8eulecms,
06wupHyro 6613)/ OAHHBIX Op2caAHU4YeCKUX U HeEOpcaHU4eCKux eewjecme, 6KIdas ocobennocmu uzomepuu,
cnocobwl NOJY4Y€eHUsl, xXumuvecKkue ceolicmea OpcaHU4YeCKuUx eeuecmse. HpMﬂODfCEHI/l}Z ons MOO@]ZM[)OG(,ZHME
cmpykmyp opeanudeckux eewecme (Avogadro, Jmol, ACDFree) noszsonsiom suzyanusuposams npedcmasienue
O HU3KO- U 6blCOKOMOJIEKYJIIPDHbIX 6eUiecmeax, codepofcam 6CNMPOEHHbLE b6asbl  20MoebIX CmMpyKmyp
OpcanHUu4YeCKUx eeuyecme OCHOBHbLX KllACCO8.

[Ipenmer oprannueckoit xumun. Teopust xumuueckoro ctpoeHust A.M. byrneposa. 3omepus.
VYrnesopopoasl. I'omonormueckue  psiabl  yrieBoAoOpoAoB. DYHKIMOHAIBHBIE  MPOU3BOJHBIE
yriaeBonopoaoB. Knaccudukanus u HOMEHKIATypa OPraHUYECKUX COEIMHEHUH (C HCIOIb30BaHHEM
caiira Acetyl.ru, mpunoxenunii Avogadro, Jmol, ACDFree).

Haxoxxnenne oprannueckux coenuHeHuil B mnpupoae. Hedts u ee mepepaboTka.
Bo30o6HOBIsSIEMbIE HCTOYHUKN OPTraHUYECKUX COEIUHEHHH.
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OCHOBHBIE KJIaCChl OPraHMYECKUX COCMHEHHM. [IpeniebHble U HepenebHbIE YTIEBOI0PO/IbI:
aJIKaHbl, aJKEHbI, alNKWHBL LluKIuyeckue yriaeBoJopoIsl. ApOMAaTHYECKHE — YIIICBOIOPOJIBL.
[eTepounknmyeckue coenuHEHHs. [ aloreHnpoM3BOIHBIE YIIeBOAOpoaoB. Kwucmopoaconepxkamime
IPOU3BOJIHBIC YIJICBOJOPOJIOB: CIHPTHI, (EHONBI, albJICTUIbI, KETOHBI, KapOOHOBBIC KHCJIOTHL
A3zoTconepikaliue MpPOHM3BOAHBIC YIJIICBOJAOPOJOB: HUTPOCOCIMHEHHs, aMHUHBL. [loiydyeHue u
XMMHYECKUE CBOWCTBA OCHOBHBIX KJIACCOB OPraHUYECKHX COCAMHEHUIl. OpraHMYecKre MOJIUMEpHbIC
Marepuaisl (¢ ucroib3oBanueM caiita Acetyl.ru, mpunoxenuit Avogadro, Jmol, ACDFree).

3.3. ®opMBbI 1 MeTO/1bI NPOBE/IEHNUS 3aHATHIL, IPUMeHsieMble Y4eOHbIe TeXHOJI0THU

B nporecce npenopaBaHus AUCHUILIMHBI UCTIONB3YIOTCS TPAJAULIMOHHBIE TEXHOJIIOTUN HAPSIAY C
AKTHBHBIMU M UHTEPAKTUBHBIMU/CKBO3HBIMH TEXHOJIOTUSIMH.

Jlexyus-eusyanusayus ciocoOCTByeT IpeoOpa3oBaHUIO YCTHOM M MUCbMEHHOM MH(OpMaLuK B
BU3YaJIbHYIO (OpPMY IpH HCIOJIB30BAaHUM CXEM, PUCYHKOB, dYepTexkeil u T.m. Takas nexius
CHOCOOCTBYET YCHEIIHOMY peIIEHUI0 NpOoOJeMHOM cuTyaluu, T.K. AaKTHBHO BKJIIOYAETCS
MBICIIUTENIbHAS JI€ATEIbHOCTh O0YYaroIMXCs MpPU ILIMPOKOM HCIIOJIb30BAHUU HAIVISIAHOCTH M T.J.
Axtyanu3zanus paboueil mporpaMmsl IpeAnoyaraeT BHEIPEHNUE B JIEKIIUOHHBIA KypC MHTEPAaKTUBHBIX
npusioxenuit u caiitos Ptable.com, Acetyl.ru, Avogadro, Jmol u T.11.

Huckyccuonnvie memoOsbi MOTYT OBITh PEAJTM30BAaHbl B BUJE JHAJOra YYaCTHUKOB WJIM IPYIII
YYaCTHUKOB, TPYIIIOBOM TUCKYCCUM, aHAJIN3a KOHKPETHOM CUTYalluH WM IPYTHX.

Paboma 6 manvix epynnax na nabopamopmnvix 3aHAmMusAX MO3BOJIAET Pa3BUTh YMEHHE paboTaTh
B KOMaHJe, IUIAHUPOBATh M JIeJNaTh BBIBOJABl HAa OCHOBAaHWU IPOU3BEACHHBIX JICHCTBUH, T.€.
3aKJIa/IbIBAET OCHOBBI HAyYHO-HCCIIEAOBATENbCKOM paboThl B jAaibHEWlIed mpodeccuoHanbHON
nesTeibHOCTH. Bce nabopatopHble paOOThl 1O  JaHHOW JUCUUIUIMHE MPEACTaBIsAOT co00i
9KCHEPUMEHTAIbHbBIC UCCIIEOBAHUS.

Axrtyanu3anus padodeil mporpaMMbl MPEANoNaraeT BHEAPEHUE B J1aOOpaTOPHBIA MPAKTUKYM
BUPTYaJIbHOM 4YacTH (C MCIIOJb30BaHMEM OeTa-BepCHM BHUPTYAJbHOTO J1a0OpPaTOPHOrO IMpakTHKyMa
«XumJla6-TeopeTuk»).

Yuebdnwvie mexrHolocuu, UCnolb3yembsle 6 06pa306amefsz0M npoyecce

Paznen Cemectp Vcnionb3yemble aKTHBHbBIE/ HHTEPAKTUBHBIE KomugectBo yacos
00pa3oBaTeNbHbIE TEXHOJIOTHH

1-7. OOmas xumus 1 Jlexmms-guckyccus (JIEKIUS-BU3yaTU3a1is) 4

PaboTta B MaJIbIX Ipyniax Ha Jab0paTOPHBIX 3aHITUSIX 6

Hroro 3a 1 cemectp 10

8. XUMHS 2JIEMEHTOB U UX 2 Jlexms-gucKyccus (JISKIUS-BU3yaTH3aIHs) 3

COEIIMHEHUH Pabota B MaJIBIX Ipymmax Ha J1a00pPaTOPHBIX 3aHITUSIX 6

9. DneMeHTs! OpraHuYecKOn Jlexmms-guckyccus (JIEKIUA-BU3yaTH3a1ns) 1

XUMHH

Hroro 3a 2 cemectp 10

Bcero: 20
4., Hepeqeﬂb y‘leﬁHO'MeTOHI/I‘IeCKOFO ob0ecrneyeHus JJIs CAMOCTOATEILHOM paﬁoTI)I
Oﬁyqamumxca o JIMCUUIIJINHE
Conep:xanue CPC
Ne HaumenoBanue paznena Bug CPC Tpyno- DOopMBI U METOABI
(TeMBbl) IUCIUIUINHBI €MKOCTb (B KOHTPOJIS
gacax)

1. Xumudeckas CBsi3b U CaMocTosATeNnbHOE U3YUYEHUE TEM 5(CT) Tectuposanwue (8 CJO

CTPOEHHE MOJIEKYI (TeMa (Baeayn. CPC) Moodle)
3)

2. OO011He 3aKOHOMEPHOCTH CocraBiieHHEe OTYETOB IO 4 (JIP) IIpoBepka 0T4ETOB MO
XUMHYECKHX peaKIuii naboparopHsIM 3aHATHIM (ayn. CPC) 71a00paTOPHBIM 3aHATHIM
(tema 5) (pabouyast TeTpajb)

3. PactBopsI (TeMBI 6, 7) CocraBieHne 0TYETOB IO 4 (JIP) [IpoBepka oTueTOB 1O

5(CT)
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naboparopHsM 3asaTHAM (ayn. CPC)
CaMocCTOSTENPHOE N3YyYCHUE TEM
(sreayn. CPC)

71a00PaTOPHBIM 3aHATHIM
(pabouas TeTpajnp)
TectupoBanue

4, OCHOBBI IEKTPOXUMUHI CocraBieHHE OTIETOB IO 8 (JIP) [IpoBepka oT4eTOB 1O

(Tempr 8-11) nmabopaTtopubM 3aHATISIM (ayn. CPC) 1a00paTOPHBIM 3aHATHIM
(pabouas TeTpasp)
5. | ducnepcHbie u CaMocCTOsTeNIbHOE N3YyUYCHUE TEM 5(CT) TectupoBaHue
KOJUTOUIHBIE CUCTEMBI (sreayn. CPC)
(Tema 12)
6. 1-8 (temsr 1-12) [TonroToBka k TeCTUPOBaHHIO (BHEAY. 6 (TIT) TectupoBanue
CPC)

7. 1-7 (temsr 1-11) Hanucanue PI'P (Breayn. CPC) 12 (PTP) ITposepka PI'P
Bcero vacos 3a 1 cemectp 51

8. XuMUS 3JIEMEHTOB U HX CocraBieHHE OTYETOB IO 8 (JIP) [IpoBepka oT4EeTOB 1O
coenuHenuit (Temsl 13-20) nabopaTtopubM 3aHATISIM (ayn. CPC) 11 (CT) 71a00paTOPHBIM 3aHATHIM

CamocTosTeNbHOe N3yYeHUE TEM (B T.u. mo 4-m paboram,
(Baeayn. CPC) IPOBE/ICHHBIM B
BUPTYAJILHOM
71a00paTOpHOM
MPaKTHKyMe
I'pynnosas
uccned08amenbeKast
paboma Ha memul
«Xumuueckue coeourenus
8 MUHEPANo2Uuuy,
«Xumuueckue mexmono2uu
npu 0odvIve none3HvIX
UCKONAeMbIX» C
susyanuzayuetl
pe3yarvmamos 8 popmame
kanban-oocku (Padlet,
Miro u op.)
9. DneMEeHTBl OPraHUYeCcKOi CaMocTosATenbHOE U3YUYCHUE TEM 10 (CT) CocraBiieHre KOHCIIEKTa C
xumud (Tema 21) (sreayn. CPC) MOCTIe Y FOIIEH MTPOBEPKOI
B X0JI€ 9K3aM€eHa; paboTa B
rpaduIecKOM peaaKkTope
caiira Acetyl.ru
10. | 9, 10 (remsr 13-21) [MonroToBka K TeCTUPOBaHHIO (BHEAY. 6 (ITT) TectupoBanue
CPC)
11. | XuMus 3JIEeMEHTOB B UX Hanmcanue PT'P (Breayn. CPC) 12 (PT'P) [posepka PI'P
coenuHeHuit (Temur 13-20)
Bcero gacos 3a 2 cemecTp 47
JlaGopaTopHble paboThI
Ne HaumenoBanue paznena JlabopaTopHas paboTa win Tpyno- DOopMBI U METOIBI
(TeMBI) AUCIUILITHBI 71a00paTOPHBINA MPAKTUKYM €MKOCTh (B KOHTPOJISA
yacax)
CPCl/ayn.

1. XuMHUs Kak paszen WHcrpykrax no Th u I1b -2 Jormyck K 1a60paTopHBIM
€CTECTBO3HAHUSI. pabotam
CrexnoMeTpuiecKue
3aKOHBI XUMHUH (Tema 1)

2. XuMudeckasi KHHETHKA CKOpPOCTh ~ XHUMHYECKHX  PEaKIHi. 4/2 IIpoBepka 0T4ETOB 1O
(Tema 5) XUMHYECKOe paBHOBECHE 71a00paTOPHBIM 3aHATHIM

3. PactBopsI (Tema 6) SIBnenuns npu MIPUTOTOBIICHUU 2/1 (pabouas TeTpass),

pacTBOpoB TECTUPOBAHUE

4, PacTtBopHI 251€KTPOIUTOB I'mpponmn3 coneid (B T.4. uucie B 2/1
(Tema 7) ¢dopmare BUPTYaJIbHOI'O

1a00paTOpPHOTO MPaKTHKyMa
«XumJlab-TeopeTrnk»)

5. OKHCIUTETBHO- OKHCIUTENEHO-BOCCTAaHOBHUTEIILHBIE 2/1

BOCCTAHOBUTENIbHbIE peakmmu (B T.4. uyucie B (dopmate
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npoiieccsl (Tema 8) BUPTYaIbHOI'O 71a00paTOpPHOTO
npakTukyma «XumJla6-TeopeTnk»)

6. DNEKTPOXUMHUICCKHE Psan HaTpsOKCHUH METAaJUIOB. 2/1
nporieccs (Tema 9) lanpBaHWYIECKUH dIIEMEHT
7. OJEKTPOIN3 U €T0 3aKOHBI | DIIEKTPOIIN3 2/1
(Tema 10)
8. Koppo3swust u 3amura Koppo3zust meramnos 2/1
MeTaioB (Tema 11)
Bcero wacos 3a | cemectp 18/8
1. T"ayorens! (Tema 14) lanoreHsl ¥ UX COCTUHEHHS 2/1 [IpoBepka oT4EeTOB 1O
2. XampkoreHsl (Tema 15) Kucnopon. Ilepokcnn Bogopona 2/1 71a00paTOPHBIM 3aHATHIM
3. Cepa 1 €€ COCTUHEHHS 2/1 (pabowas TeTpanp),
4, OneMeHTHl TPYHNBl a30Ta | A30T M €r0 COeINHECHHUS 2/1 TECTHUPOBAHUE,
(Tema 16) 9K3aMEHAIMOHHbIE
5. OneMeHTHI rpynmsl | YTIIEpOA ¥ €0 COCIMHEHUS 2/1 BOIIPOCEL
yraepona (tema 17)
6. Onementsl  mepBod | Metamnsl IA, A, A moarpymm 2/1

BTOpOH Tpymn (Tema 18)
OneMeHTHl Tpymubel  Gopa

(Tema 19)
7. Xumus d-aemMeHTOB (Tema | MapraHel U ero COeJUHEHHs 2/1
8. | 20) XpOM H €ro COeANHEHHUS 2/1
Bcero vacos 3a 2 cemectp 16/8
9. Xumust d-sinemenToB (Tema | JKeses30 U ero CoeMHEHHUS -/1 Pa6othr Ha
10. | 20) Mezp 1 ee CoeIMHEHMS -/1 JIOTIOJIHUTEIBHEIE  TEMEI,
11. {uHK 1 ero coenMHEHUS -/1 MIPOBOJASATCS B
BUPTYJILHOM
nabopaTopHOM
npaktukyme — «XumJlab-
Teoperux» (pu
HEOOXOJAUMOCTH  CITHCOK
TeM MOJKET OBITH
pacImpeH)

5. Mertoanuyeckue yKazaHus A5 00y4arOLIUXCS 110 OCBOCHHMIO TMCIUIIMHbI
Pabora Ha 1a00paTOPHBIX 3aHATHAX

B nepuot ocBoeHMs AUCHUIUIMHBI CTYACHTHI OCEIAI0T Ja00paTOpHbIE 3aHATHUSA, e pabOTaloT
B MalbIX TIpyHax, CaMOCTOSITENbHO W3Yy4aroT JIOMOJHUTENbHBIM TEOpEeTHUYECKU Marepuan K
71a00paTOpHBIM 3aHATUAM. TeopeTudeckas 4acTb paOOThl BKIIOYAET KOHCIIEKTUPOBAHHE MPOBEACHUS
ONBITOB BO BpeMs JabOpaTOpPHOIrO 3aHATHS C O00s3aTeNbHBIM MpPHUBEIECHUEM OObSICHEHUN
HaOJII01aeMBbIX SIBIICHUH, BEIBOAOB, (POPMYIT PEAKIIUH.

Kpurepusimu  oueHku paboTbl Ha Ja0OpPaTOpPHBIX  3aHATUSAX  SBISETCS:  BIAJCHUE
TEOPETUYECKMMH  IIOJIOKEHUSMU 10 TEME, BBINOJHEHUE NPAKTUYECKUX 3aJaHui, 3HAHHE
TEPMHUHOJIOTUH, HAIMYNE YPABHEHUHN PEAKIIUI OIIBITOB.

[Ipy BBIMONHEHUU J1AOOPATOPHOIO MPAKTHKYMa MCIIOJIb3YIOTCS CIEAYIOIINE METOAMYECKUEe
pa3paboTKu:
3aiineBa H.B. JITaboparopHslii mpakTukyM 1o obmiei xumuu. — Tomck, 2006.

[TorynseBa W.A. JlabGopaTopHblii NpPaKTUKyM [0 HEOpPraHMYeCKOW XHUMHUU (C dJIeMEHTaMu
aHanmuTHYecKor XxuMun). — Hepronrpu, 2016.
MaxkcumanpHBIH Oalll, KOTOPBIM CTYACHT MOXET HaOpaTh Ha JIabOpaTOpHOM 3aHATHH, — O

0aJsu10B B 1 cemectpe u 2,75 6aJs1a Bo 2 cemecTpe.

B pamkax akryanusanmu pabodel mporpamMMbl 4acTh pabOT 1O 00mied M HEOPraHW4ecKOW XHMHH BO3MOXKHO
3aMEHUTH/ IOTIOTHUTH BUPTYAJIBHBIM J1a00paTOpHBIM MpakTHKyMoM (Oeta-Bepcust BIIIT «XumJIa6-TeopeTnk»). ABTOPCKHUit
BJIIT «XumJIa6-TeopeTuk» mo3BoJsSEeT HE TOIBKO IPOBOANTE BUPTYabHBIE TaOOpaTOPHBIE paOOTHI M TPOBEPATH HABBIKU B
COCTaBIICHUHN XMMHUYECKUX PEaKIHH, HO W MPEACTaBIseT co00il OTKPHITYI0 0a3y MaHHBIX, KOTOpas MOXKET M3MEHATHCS B
JOCTaTOYHO MIMPOKHX MpezeIax
CamocTosiTeJIbHAS paGOTa CTYACHTOB BKJIFOYACT HpOpa6OTKy KOHCIICKTOB J'IeKI.IPIfI, 00s13aTeNIbHON U

JOTIOTHUTEIbHOW Y4eOHOM JHUTepaTypbl B COOTBETCTBMM C IUTaHOM 3aHATHA. OCHOBHOM (opMoii
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npoBepku CPC sBisieTcss YCTHBIA (PPOHTANBHBIA OMPOC HA MPAKTUYECKOM 3aHATUU U MOCIETYIOIast
NPOBEpPKA 3HAHUH B X0 TECTUPOBAHUS M HA SK3aMECHE.

Kputepusimu JU1si OIIEHKH pPe3yIbTaTOB BHEAYIUTOPHON CaMOCTOSTEIBHON pabOTHI CTY/ACHTA
SIBIISTFOTCSL:

— YPOBEHb OCBOCHHS y4eOHOTO MaTepuaa;

- YMEHHUE HCIIOJIb30BaTh TEOPETHUECKIE 3HAHUS TP BBHITIOJTHCHUHU TPAKTUYECKUX 3a]1a4;

- c(hOpPMHUPOBAHHOCTH O0IIEYICOHBIX YMEHUIA;

- 000CHOBAHHOCTD U YETKOCTh M3JI0KEHHS OTBETA.

B pamkax akryanuzanuu pabodeld mporpammbl npezsiaraercsi BHeapeHue HoBoit ¢popmbl CPC — cTyneHTsl MOTYT
MPOBOJIUTH HCCJIEAOBATENBCKYI0 padoTy, CBS3aHHYI0 C HMX NpO(QEecCHOHANBHOM JesTenbHOCThIO. [lpum monaroroBke
MaTepHala Ha TeMy «Xumuueckue coeOuHeHus 8 MuHepanozuuy HeoOXOAUMO, UCHONb3ys 3JIEeKTPOHHBIC CIIPABOUYHBIE
CHCTEMBI U pecypchl MIHTepHeTa, poaHaTIu3upoBaTh XUMUUECKUH COCTaB OCHOBHBIX MUHEPAJIOB, H0ObIBaeMbIX B HOxHOM
SAxyrin. Ilpu n3ydeHMH TeMmbl «XHMHYECKHE TEXHOJIOTHHM MpPH J00BIYE IOJNE3HBIX HCKOIAEMBIX» PEKOMEHIyeTcs,
ucronb3ys Web-pecypcsl, B TOM 9nciIe HMCIOIME OTHOIICHHE K Oyaymieil mpodeccun CTyaeHTa, NpOaHaIH3UPOBATh
TCHACHIMH Pa3BUTHSI XUMHUYIECKUX TEXHOJIOTHH, HCIOIB3YeMbIX KaK MHpH A00BIYe, TaKk M IepepaboTKe IOJE3HBIX
HCKOIIAEMbIX, OTMETUTH MX IOCTOMHCTBA M HEAOCTATKH, UMCIOIINECS albTepHATHBEL. PaboTa BO3MOXXKHA B (JopMaTe MUHH-
TPYINBI, IMPEACTaBICHHE HTOTOBOTO HCCIEAOBAHUS IPEANONaracTcsi B BHJIC MPE3CHTAMM MM KaHOaH-TOCKH (cC
3azgeiictBoBaHNeM Bo3MoxHOcTel Padlet, Miro, Google Docs wiy aHanorn4HOTO HHCTPYMEHTa C MyOJINYHBIM JOCTYIIOM).

PacuerHo-rpajduueckas padora B 1 cemectpe BritouaeT 20 3a1aHU U3 CICAYIOIINX TEM:
1) Crexuomerpuueckue 3akoHbl. OCHOBHBIE KJIACChl HEOPTaHMUYCCKUX COCMHCHHUI.
2) Crpoenue siipa aToma. SlnepHsie peakiuu. PaguoakTuBHOCTb.
3) Xwumuveckas CBS3b.
4) OCHOBHBIC 3aKOHOMEPHOCTH MPOTCKAHUS XUMUYCSCKUX PEAKIIHI.
5) PactBOpHI Kak PU3HYECKUAE CUCTEMBI.
6) PacTBOpPBI 3JCKTPOIUTOB.
7) OKHCIUTENbHO-BOCCTAHOBUTEIbHBIC PEAKIIHH.
8) DINEeKTPOXUMHYECKUE CUCTEMbI M MIPOLIECCHI.

PT'P Bo 2 cemectpe BrirouaeT 13 3amaHuii U3 CICTYIOIINX TEM:
1) KoMIuteKCHbIe COCMHEHUS.
2) Tlepuonnueckas cucrema 5eMeHTOB. CBOWCTBA DJIEMEHTOB M UX COSTMHCHUI.

Tpebosanusi k pabome. TIPU PEIICHUH PACUETHBIX 3a/lad B 0053aTETLHOM TOPSJIKE PEKOMEHIYETCS
yKa3bIBaTh (POPMYIIBI, IO KOTOPHIM MPOBOJATCS PACUETHI, a TaK)Ke JAeNaTh CChUIKY Ha HCIOJIb3yeMble
3aKoHbI. PelieHue 3amayd OCYIIECTBISETCS C HCMHOJb30BaHMEeM ydeOHoro mocobus IDamnka H.JL
3agaun u ynpaxHenus mo odmeit xumuu. — M.: HUnrterpaa-Ilpecc, 2007 (m apyrue Bepcuu
u3aanus). BeiOop BapuaHTa OCYIIECTBISETCS B COOTBETCTBUU CO CIMCKOM CTYIEHTOB (TOPSAKOBBIN
HOMEp B )KypHaJie COOTBETCTBYET HOMEPY BapHaHTa).

Kpurepun ouenku PI'P:
- IPABWJIBHOCTD BBIITOJIHEHHSI PACYETHOTO 3aJaHUS;
- HUINYME CCHUIOK Ha 3aKOHBI U (POPMYIIBI,
- IIOJIHOTA U KaY€CTBO OTBETA HAa BOIIPOCHI TEOPETUIECKOIO XapaKTepa.

| mpaBunBbHO penieHHas 3a1a4a oneHuBaeTcs B 1 0aJw.

PI'P Ne 1

Bap-m Ne 3ayay

-

53 | 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

57 | 70 | 87 | 155 | 184 | 219 | 231 | 300 | 320 | 338 | 358 | 395 | 470 | 511 | 543 | 598 | 612 | 664 | 692

58 | 71 | 88 | 156 | 185 | 220 | 232 | 301 | 321 | 339 | 359 | 396 | 471 | 512 | 544 | 599 | 613 | 665 | 693

N0~ W N
N|oO(O|A~|WIN|F-

59 | 72| 89 | 157 | 186 | 221 | 233 | 302 | 322 | 340 | 360 | 397 | 472 | 513 | 545 | 580 | 614 | 666 | 694
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73

90

158

187

222

234

283

303

341 | 361

398

473

514

546

581

615

667

695

74

91

159
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284
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342 | 362
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474
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616

668
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189
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343 | 363
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475
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548
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617

669

697
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698

12

12 | 32

77

94

142

191

206

238

287

307

325 | 345

402

477

518

530

585

619

651

699

13

13 ] 33

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
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701
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313
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178
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294

314

332 | 352
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537
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658
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150
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295

315

333 | 353
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465

506

538
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PI'P Ne 2

Bapuanm

Ne 3amaq

1

720

787
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816
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915 | 956

977
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1046
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788

802

817

839

879

916 | 957
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1047

1087

1124

722

769

803

818

840

880

917 | 958

979

1011

1048
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723
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804
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841
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1049

1069
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970
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=
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781
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852
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1080
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796
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853

893
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=
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783

797

812

834

894

911 | 952
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=
00]
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784

798

813

835

895

912 | 953
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1006
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©

738

785

799

814

836

896

913 | 954

975

1007

1044

1084
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N
o

720

786

800

815

837

897

914 | 955

976

1008

1045

1085

1122

TecTupoBaHue SBISIETCS IPOMEKYTOUHOI MPOBEPOUHOI pabOTOH MO KypCy, MPOBOAUTCS 2 paza B 1-M
u 3 pasa — Bo 2-m cemectpe. Tector mpoBozstes B CJIO Moodle, st oTBeTOB Ha BOMPOCH! 3-TO TecTa
OpPraHUYECKOH XHMUUN)
UCIIOJIb30BaTh rpaduueckuii peaakrop caiira Acetyl.ru.

BTOPOTO

HpI/I MMOATOTOBKE K TECTUPOBAHUIO HUCIIOJIB3YIOTCA CICAYIOIINC METOAUYCCKUC pa3pa60TI<H:

cemectpa (pazgen

«OCHOBBI

CTyACHTaM PCKOMCHIAYCTCA

[Torynsesa M.A. KOHTpOJIBHO-U3MEpPHUTENBHBIE MaTepuaibl MO AMCHUIUIMHE «XuUMUsA». Pasznensl
«O0mas xuMus», «XUMUS 2IEMEHTOBY, «OCHOBBI OpraHnueckoi xumuny». — Hepronrpu, 2015.

Temamuueckas cmpykmypa BT3 (vacmo « Obwas xumusiy):

0N 0UT A W~

. Uctopus xumuu. Crexuomerpust (40 3agaHmuii)
. Ctpoenue atoma (40 3amanuii)

. XuMuyeckas cBs3b U cTpoeHue BemecTna (40 3ananuil)
. OcHOBBI XUMHUECKOH TepMoanHaMuk (20 3a7aHmii)

. OcHOBBI XUMHUeCKOI KuHETHKH (40 3a1anuii)
. PactBopsr (40 3aganmuii)
. PactBopbI 3nexTponuToB (40 3axanuii)
. OcHoBBI AnekTpoxumuu (40 3axanuii)
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Bunel TecTOBBIX 3aJaHUN:

Bun 3amanus Komanuectso T3 KonnuecTBo npeamnoiaraeMbix OTBETOB
3aJlaHus 3aKphITON CTPYKTYpPBI 165 1,2,3

3aaHus OTKPBITON CTPYKTYPBI 84 1,2

3aaHus Ha COOTBETCTBUE 26 1

3agaHus Ha YNOPSAI0YMBAHUE 25 1

Temamuueckasn cmpykmypa BT3 (wacmov « Ochogbl Heopeanuueckou xumuu (Xumus 31emMeHmos)»)
1. Bogopon. Boaa (30 3aganmuit)

2. Tl'anorensl (30 3amanuii)

3. Xanbkorens! (30 3aganuit)

4. Iloarpynma a3zora (30 3aganmuii)

5. onrpynmna yrinepona (40 3ananuii)

6. [Toarpymnmna 6opa (40 3amanmuii)

7. Metaisl noarpynn jgutus u 6epuinus (70 3anaHuil)

Bunnl TecTOBBIX 3a0aHUN:

Bun 3amannsa

Komanuectso T3

KomngectBo IpcAaIrojaracMbix OTBECTOB

3aaHusl 3aKPBITON CTPYKTYPhI 212 1,2
3a/laHusl OTKPHITON CTPYKTYpPHI 58 1,2
3agaHust Ha COOTBETCTBHE 4 1
3a/laHus Ha yHOpSA0YMBaHUE 6 1

Temamuueckasn cmpykmypa BT3 (vacmov « Ochogbl opeanuyeckol Xumuu)

1. O6mue noustua. Xumus yrineBogopoaos (40 3aganuii)

2. CoenuHenus ¢ PyHKIIMOHAIBHBIMA TPYIITHPOBKAMH (CIIUPTBHI, aJIbJIETUIbI, KAPOOHOBBIE KUCIOTHI,

amuHbl) (40 3amanuit)

Bunpl TecTOBBIX 3aJaHHUN:

Bun 3ananus

Komnuectso T3

KomngectBo MpeaAnojaracMbiX OTBETOB

3a/laHus 3aKpHITON CTPYKTYpPHI

40

1,2

3aaHus OTKPBITON CTPYKTYpPbI

40

1,2

OO0pa31pl TECTOBBIX 3a/IaHUM:
1. 3aganue 3aKpBITOro THNA
OTHocuTeNnbHAs TUIOTHOCTH ra3a A 1o rasy B paBHa x. OTHOcuTENbHAs IJIOTHOCTH Ta3a B mo razy A
paBHa:
1) x
2) 2x
3) 1+x
4) 1/x
OTtBer: 4
2. 3ajaHue OTKPBITOIO THIIA
### — enMHMIIA U3MEPEHUS KOJIMYECTBA BEIIECTBA.
OTBeT: MOJBb
3. 3aganue Ha COOTBETCTBHE
CooTBeTCTBHE BEIMYWH U €AMHUI] N3MEPEHUS:

1 | Macca A. |aem.
2 | KonnuecTBo BemecTsa B. |r

3 | MonsipHast macca C. | monp
4 | OTHOCHUTEIbHAA aTOMHAs Macca D. | r/mons
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OtBert: 1B, 2C, 3D, 4A
4. 3aganue HA yNOpsiI0YMBAHUE
[TocnenoBareabHOCTh COEIMHEHHM IO MEPE YMEHBIIICHUS TOJIIPHOCTH CBSI3H:
A. HBr
B. HCI
C. HF
D. HI
OtBer: DABC

Kputepuu onenku tecra
1 mpaBusbHBIN U MONHBIA oTBeT = 1 6an. [Ipu ycaoBUHM MHOTOBapHAaTUBHOCTH OTBETA OLEHHBAETCS
KaK 4YMCJIO MPaBWIBHBIX OTBETOB, TaK W HAJIMYUE JIMIIHUX WM HENPABWIbHBIX (B 3TOM Ciy4yae OT
OLIGHKM OTHUMaeTcs 4yacTh Oamia). K xkaxaomy tecty 1-ro cemectpa mpubasisiercs mo 2 Oamia npu
ycioBuu Habopa 60% u 6osiee MpaBUIIbHBIX OTBETOB.

MGTOI[I/ILICCKI/IG YKazaHug JIs1 IOMOIIHN 06y‘laI-OH.II/IMC}I B YCIICIIHOM OCBOCHHUH AUCHUILIIIMHBI B
COOTBETCTBUH C 3aIlJIAHUPOBAHHBIMU BUJIaMHU y4eOHOW W CaMOCTOSITENbHOW pabOThl 0OYydYarOIIMXCs
pasmemniensl B CJIO Moodle:
http://moodle.nfygu.ru/course/view.php?id=16130 (M/])
http://moodle.nfygu.ru/course/view.php?id=15860 (OIT)
http://moodle.nfygu.ru/course/view.php?id=16060 (D)

PelTHHTOBBIH perjiaMeHT Mo JUCHUIIHHE:

Ne Bun BeinosnHsemoi yueOHoN paboTh KomnuectBo | KommuectBo
(KOHTPOJIMPYIOIIHE MaTEPHAIIbI) 6amtoB (Min) | GamioB (Max)
1 | Pabota Ha 1ab0OpaTOPHBIX 3aHATHSIX 28 8 JIP*6=48

2 | IlpomexxyTO4HOE TECTUPOBAHUE T10 pa3jie]aM JUCIUTUINHbI 19 32
3 | PTP 13 20
KosnyecTBo 62,5108 1J1s1 moJiy4eHusi 3a4era (Min-max) 60 100
1 | PaGoTa Ha 1a00OpaTOPHBIX 3aHATHUSIX 14 22
2 | I[IpomexyTouHOE TECTHPOBAHUE IO pa3ieaM JUCIUTUTHHEI 22 35
3 | PI'P 9 13
KosmmyecTBo 6aJ1710B 171 JonycKa K 3K3amMeHy (Min-max) 45 70

6. ®OoH/1 OLIEeHOYHBIX CPEACTB /1JIsl IPOBeeHUs IPOMEKYTOYHOM aTTecTAHN 00yYaroLIUXCsl 110
AUCHUILINHE

6.1. HOKa3aTeJII/I, KPUTCPHUHU M HIKAJIA ONCHUBAHUA

IIIxaJbl oeHUBaHUS YPOBHS
Kompr ¢(hOpMHUPOBAaHHOCTH
A WNunukaTopsl (bup P .
OILIEHUBAEMBbI KOMITICTEHIIMI/3JIEMEHTOB KOMITETEHIIUI
JOCTHKEHHS [TokazaTenp oLleHUBAHUS
X YpoBH Kpurepuu Onenka
KOMIIETEHIIH (mo m.1.2. PITJT)
KOMITETEHIIN i u OLICHUBAHMS
i OCBOEH | (IECKpUITOPHI
ust
YK-1 YK-1.1 3HaTh: NIPEUMYILECTBA U OrPAaHUUYCHUS Ocgoen | Ilo obuieit 3auTeHo
(POBBIX CPEACTB MPH OOLICHUH U 0 cymme 06aioB
COBMECTHO# paboTe; MHCTPYMEHTBI 3a pazau4HbIC
KpYIHEHIINX MI(POBBIX IKOCUCTEM IS ¢dopmsr CPC
MOJy4eHus1, 00pabOTKH, aHATIN3a U IPOBEPKU CTYICHT
JIOCTOBEPHOCTH MH(DOPMAIIIH/TUTIOTE3HI; Habpan 60
MPUHIHUIIBI PA0OTHI PA3JIMYHBIX TTOMCKOBBIX 0anioB U
CEepBUCOB; LU(PPOBBIC PECYPCHI LIS PEIICHHS Oonee
3a1a4/1po0iieM B IIPpOoQecCHOHATBHOM H/WIN He ITo oOmeit He 3aureno
COLMAJIBHOM KOHTEKCTE U JUIsl OLEHKU OCBOEH | cymMMe 0aJlIoB
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http://moodle.nfygu.ru/course/view.php?id=16130
http://moodle.nfygu.ru/course/view.php?id=15860
http://moodle.nfygu.ru/course/view.php?id=16060

PE3yJIbTaTOB PEIICHHs; OCOOCHHOCTH
CHCTEMHOTO ¥ KPHTHYECKOTO MBIIITICHUS
YMeTs: BEIOMpATh U UCTIONB30BaTh YMECTHBIC
(poBBIE CpenCTBa, NPHIIOKEHHUS U PECYPCHI
JUTS IOCTAHOBKH M PEIICHHS 3a1a9i/TIpOOIIeMET,
aHATM3UPOBATh IPOOIEMHYIO CHTYAIHIO,
BBIJICTISISE €€ Oa30BBIC COCTABIISIONINE U CBA3U
MEX1y HUMH; pa3eNsiTh KOMILIEKCHBIE 3a1a4u
Ha Mo/3a]a4H, OTCIEKUBATH MPOLIECC
WCIIOJIHEHUS 33124 C ITOMOIIBIO0 I(PPOBBIX
MHCTPYMEHTOB; BBIJEIATH IPO(deccCHoHaTbHO-
3HAYUMYIO HH(QOPMAIIHIO; OLICHUTh
nH(opMaLIo/IaHHbIE Ha IOCTOBEPHOCTH U
PENEBaHTHOCTh CPABHEHNEM HECKOJIBKUX
WCTOYHHKOB HH()OPMAIHNHU; CHCTEMAaTU3UPOBATh
00HapyXeHHYIO HH()OPMAIIIO B COOTBETCTBUH C
TpeOOBaHUSAMH U YCIOBUSIMHU ITOCTaBJICHHON
3a71a4H; CTPOUTH JIOTHIECKUE YMO3AKIIOUCHHS
Ha OCHOBaHWHW MH(OPMAINN/IaHHbIX, B TOM
YHCIIe B PA3IMYHBIX HU(PPOBBIX Cpeliax;
OLICHMBATh MPAKTHYECKYIO 3HAYUMOCTh
Pe3yJbTaTOB NOMCKA C TOMOLIBIO IIU(POBBIX
MHCTPYMEHTOB; 0pOPMIISITH PE3YJIbTAThI TOUCKA
C MOMOIIBIO HU(PPOBBIX HHCTPYMEHTOB (TEKCTHI,
rpaduku, H300pakeHNs, THarpaMMBbl, OJI0K-
CXEMBI, TaOJINIIBI, IPE3CHTAINH, BUACOPOIINKH,
BUACOTPE3CHTANNH, HHpOorpadhuKa u T.11.);
HCTIONb30BaTh IH(POBBIE CPeCcTBA OOIIECHHS
IIPY B3aNMOJICHCTBHY C IPYTUMH JIIOIBMH, B
TOM YHCIIE JJIs1 OPTaHM3ALUH COBMECTHOM
JIeSITeNIbHOCTH (KOMaHAHOM paboTel) (Zoom,
Webinar, Padlet, pa3nudnbie MecCeHIKEPHI)
Brnaners: MeToaMu oucka, KpuTH4ECKOTO
aHaM3a ¥ CUHTEe3a HH(pOpMaIuH;

HaBbIKaMu paboTsl ¢ Web-TpHioKeHHsIMHU U
cepBucamu 1iist coBMectHOM pabotsl (Trello,
TrueConf, Miro, Padlet u np., cepsucer Google);
HaBbIKaMu pabOTHI ¥ OMCKA HH(OpMaLuK B
3eKTPOHHBIX OnbmroTeynbix cucreMax (DBC);
HaBBIKAMU PaOOTHI C TU(PPOBEIMU
WHCTPYMEHTaMHU JIs
reHepUpPOBaHUs/Pa3pabOTKH UAEH, THIIOTE3,
MOMCKA HECTAHJAPTHBIX PEUICHHUH (IIPUIIOKEHUS
JUIs TIOMCKA acCOMAIMii, MEHTaIbHBIE KapThI,
OHJIaH-I0CKH, HHCTPYMEHTBI JUIsl CO3AaHUsI
BU3YyaJIbHBIX HAOPOCKOB, CEPBHCHI JJIsl CO3/IAHUS
3aMeTOK, OpeHHIITOPMUHTA, TECTUPOBAHUS
upei, st oOMeHa UAESIMH | T.11.); TH(POBEIMA
METOJIaMH ¥ HHCTPYMEHTAMH OLICHKH
JIOCTOBEPHOCTH MH(OPMAIINK/KOHTEHTA
((paxTyeknHr, aBTOpPCKUE JULEH3HH, TIATHHBI
Opay3epoB 11l TPOBEPKH JOCTOBEPHOCTH
KOHTEHTA B CETH); HABBIKAMU CO3/1aHHS HOBBIX
MPOAYKTOB (TEKCTOB, TpadMKH, BUACO, KOJJIaka
U JIp.) WIIU TIPOEKTOB (pa3paboTka,
NpeJICTaBICHUE, IPOABHIKEHHUE) C TOMOUIBIO
IIUPPOBBIX HHCTPYMEHTOB; HABBIKAMH PabOTHI ¢
0OBIIMH MacCHBaMH TaHHBIX B IH(POBOI
cpene (Big Data)

o 3a pa3IUYHbIC
¢dbopmer CPC
CTYICHT
HaOpan MeHee
60 GamioB
Bricok | Obmas cymma OTanyHO
Wi 0asoB 3a
paboThl B
ceMecTpe u
9K3aMeH
cocraBisieT 85
u OoJjee
bazoBer | OOmias cymma Xoporo
i 0asuioB 3a
paboTHI B
cemecTpe u
9K3aMEH
COCTaBJISICT
Oonee 65, HO
MmeHee 85
Munnm | O6mas cymma | YIOBIETBOD
aJbHBIN | OaioB 3a UTEJIBHO
paboThHI B
ceMecTpe u
9K3aMeH
COCTaBJIsICT
Oonee 55, HO
MeHee 65
He Obmas cymma | Heynosiers
OCBOCH | OailioB 3a | OpUTEIHHO
BI paboThI B
cemecTpe u
9K3aMEH
COCTaBJISIET
MeHee 55
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OIIK-14

OIIK-14.7

Hmets npeacraBieHne: 0 CTPOSHUH aTOMOB U
MOJICKYJT; O BUIAX XMMHYECKOU CBSA3U U
cnocobax ee 00pa30BaHM; 0 XUMHYECKIX
cucTeMax (pacTBopax, KaTaIUTHYECKUX,
JHCIIEPCHBIX, SJIEKTPOXUMHUYECKHX CHCTEMaX),
HX CBOMCTBax;

3HaTh: XUMHYECKYIO TEPMUHOJIOTHIO U
TMOJIB30BATHCS €10 TIPH ONMUCAHUH XUMHYECKUX
SIBJICHUI1; OCHOBHBIE CTEXHOMETPUYECKHE
3aKOHBI, (yHIaMEHTAJIbHBIE KOHCTAHTBI,
€/IMHMILIBI NX U3MEPEHHs; OCOOEHHOCTH
MPOTEKaHUs! ¥ BO3MOKHOCTH YIIPABIICHHS XOJJOM
XHMHYECKOTO MpOLecca; CTPOCHUE BEIIECTB B
KOH/ICHCUPOBAaHHOM COCTOSIHHH; 3aBUCHMOCTb
CBOMCTB BEILECTB OT TUIIA KPUCTAJUINYECKOMN
PEIIETKH; OCHOBHBIE (IIOIYIISIPHEIC)
obpasoBarenbHble UHTEpHET-pecypChl
(XuMuK.ru https://xumuk.ru; Acetyl
https://acetyl.ru; Xumudeckue ypaBHEHUS
onyaiiH https://chemequations.com/ru u ap.);
QpoBbIe pecypcehl IS peleHus
3a71a4/mpo0JieM B MPOGECCHOHATLHOM
KOHTEKCTC U JIsI OUCHKH PE3YyJIbTAaTOB PCIICHUA
YMeTh: 3aIiChIBATH AIEKTPOHHYIO GOpMYITy
aToMa JI000Tro 3JIEMEHTa, BAICHTHOCTH H
CTEIICHH OKUCJICHHSI, 0XapaKTePH30BaTh U
NpeCKa3bIBaTh CBOWCTBA JICMEHTA U €ro
COCIIMHCHUI; TaBaTh OOLIYIO XapaKTePUCTHUKY S-
, p-, d-3;1eMeHTOB, 3aKOHOMEPHOCTH H3MECHEHUS
KUCJIOTHO-OCHOBHBIX M OKHCIIUTEIEHO-
BOCCTAHOBUTEJILHBIX CBOMCTB B nepuoaec u
TPYIIIE; ONPEAENIATh TEPMOJUHAMUYECKYIO
yCTOI)i‘IPIBOCTL BCIICCTB, HAIIPABJICHHOCTDH
MPOLIECCOB, B TOM 4Huciie (ha30BbIX, B PA3IIMYHBIX
YCIIOBUSIX; OXapaKTEPH30BbIBATh YCIOBHS
PaBHOBECHOTO COCTOSTHHSI CHCTEMBI U €T0
CIIBHTa; TIPHUBECTH MEXaHH3M
EKTPOXUMHUUYECKON U XUMHUYECKONH KOPPO3HHU U
MIPEUIOKUTH Hanboee 3¢ (HeKTUBHBIE CITOCOOBI
3aIHTHI; [VIAHAPOBATH XUMHUUYECKUE
IKCIIEPUMEHTBI JUIsl IPOBEPKH HAYYHBIX
rHIoTe3; 00001IaTh TOJIyYeHHBIE PE3YIIbTATHI;
uckath HHpOpMalmio B cetu MHTEpHET C
HCIIOJIb30BAHUEM (bI/IJ'II)TpOB " KJIIOYCBBIX CJIOB,
BBIJICIISTH PO ECCHOHATIBHO-3HAUNMYIO
nHpopManuio; oleHUTh HHPOPMAIHIO/TaHHbIE
Ha JIOCTOBEPHOCTh M PEJIEBAaHTHOCTD
CpaBHEHHEM HECKOJIbKMX UCTOYHHKOB
nH(OpMaLnK; CAaMOCTOSATENILHO ONPENEISTh
npoOesTbl B CBOMX 3HAHUSAX M KOMIIETEHIHUSX C
UCIIOJIb30BAaHHEM MHCTPYMEHTOB CAMOOLIEHKH U
mdpossix oneHouHbIX cpencts (CO Moodle,
MPEJIMETHBIE TECTHI 10 TUCIUILTHHE «XUMUS»;
Bank TectoB (paznen «O0pazoBaTeIbHBICY)
https://banktestov.ru u z1p.); OIIEHUBATH
MPaKTHYECKYI0 3HAUUMOCTh Pe3yJIbTaTOB
MOWCKA C TOMOIIBIO IT(PPOBBIX HHCTPYMEHTOB
Brnanets: MeTOAMKaMH pacdeTa o OCHOBHBIM
CTEXMOMETPUUECKHM 3aKOHAM: KOJIMYECTBA
BEILIECTBA, MacChl, 00beMa rasa, MOJISIpHON
Macchl, MOJISIPHOM MacChl 9KBUBAJICHTA,
3JIEMEHTHOT'O COCTaBa CJIOXKHOTO BELIECTBA;
pacyera o XUMUYECKUM yPaBHECHUSIM;
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TEIJIOBBIX 3QPEKTOB M CKOPOCTEH peakuuii;
KOJIMYECTBEHHBIX XapaKTEPUCTHK PacCTBOPOB
3IIEKTPOIMTOB U HEJIEKTPOIUTOB: BHIOB
KOHLEHTpauui, pH, TemnepaTypsl KUIIeHUs U
3aMep3aHus; KOJIMYECTBEHHBIX XapaKTePUCTHK
OKHCIIUTEIHHO-BOCCTAHOBUTEIILHBIX CHCTEM,
raJbBaHUYECKUX JIEMEHTOB, B POIECCaX
AIIEKTPOIIN3A,;

NPaKTHYECKUMU HABBIKAMH PaboTHI: ¢
XUMHYECKHM 000PYIOBAaHHEM H PEaKTHBAMHU B
COOTBETCTBHHU C HHCTPYKIUEH HIIH METOUKOM
MPOBEIECHUSI IKCIIEPUMEHTA C COOIIOJICHUEM
TpeOOBaHUil TEXHUKU O€30MaCHOCTH
HaBBIKaMH pabOTHI: C HHTEPAKTUBHBIMH
npmwioxenusmMu (https://ptable.com
(maTepakTHBHAs [leproandeckas Tabmmma),
Acetyl https://acetyl.ru u gp.); ¢ tnppoBEIMHU
CepBHCAaMHU JJI CAMOTECTUPOBAHUS (HAaIpHMep,
Bank Tectos (paznmen «O0pazoBaTeIbHEICY)
https://banktestov.ru; npeJMeTHBIC TECTHI IO
muctuuinae «Xumusy, CJ10O Moodle); ¢
OOJIBIIMMH MacCHBaMH JJAHHBIX B IU(PPOBOi
cpene (Big Data) (Acetyl https://acetyl.ru,
PubChem https://pubchem.nchi.nim.nih.gov;
ChemSpider http://www.chemspider.com u ap.);
HaBBIKaMH pabOTHI U MOUCKa HHpOpMAIHH B
JNIEKTPOHHBIX OMOIMOTEYHBIX CHCTEMAX
(IPRBooks u npyrue O5C, nocTymnHEIe B By3€)

6.2. [IpumMepHbIe KOHTPOJIbHbIE 3aJaHUs1 (BOMPOCHI) 1JIsl IPOMEKYTOUYHOI aTTecTalnu
DK3aMeH 10 XMMHUHU MPOBOAUTCS B (hopMe coOecenoBaHMsS MO K3aMEHAI[MOHHBIM OHIICTaM.
DK3aMEHAIMOHHBIN OMJIeT BKIIIOYAET TPU TEOPETHUECKUX BOIPOCA.
BonpochI k 3k3aMeny (2 cemecTp)
Bonopon, ero ¢puznyeckre u XuMu4ecKue CBONCTBA.
Bona kak coenunenne. CBONCTBA BOJbI KaK PACTBOPHUTEIIA.
OOu1as xapakTepucTHKa rajjoreHos. du3nueckue U XMMUYECKHE CBOMCTBA raJIOTEHOB.
CBolicTBa rajJoreHcoAepKaliux KUCIoT U UX COJIeH.
OO11ast XapakTepUCTHKA XaJIbKOreHOB. PU3NUECKUe U XMMUYECKHE CBOMCTBA XaIbKOT'€HOB.
CBolicTBa XaJbKOT€HCOAEPKAIUX KUCIOT U UX COJIEH.
OOmast xapakTepuCTHKa 3JIEMEHTOB TpyHmbl a3oTa. PuU3MuUecKue M XHUMHYECKUE CBOICTBa
AJIEMEHTOB.
CBoiicTBa KHCIIOT 3JI€MEHTOB I'PYIIIBI A30Ta U UX COJIEH.
OO0mrast xapakTepUCTHKA TPYMIBI yraepoaa. Pu3ndeckne 1 XUMHUECKUE CBOHCTBA DIIEMEHTOB.
10. Kucnopoaconepkaiue coeiMHEHHs 3JIEMEHTOB NOATPYIIIBI YIIIEpoaa.
11. OOmas xapakTepucThKa rpymnmsl 0opa. @U3ndeckre 1 XMMHUYECKHUE CBOICTBA 3JIEMEHTOB.
12. AnroMuHUHN U €T0 CBOWCTBA.
13. [lemouHbIe METAUTBI TOATPYIIITHI JTUTHS.
14. Mertanasl HOATPYNIIBI OSPHILIHSL.
15. OGimas xapakTepucTika MeTaioB d-010ka.
16. Oprannueckue BemiectBa. Teopus crpoenus A.M. byrtnepoBa. Ilonstue 006 wu3oMepax u
BAJICHTHOCTH B OPTaHWYECKHX BellecTBax. Peaknnu, XxapakTepHbIe JUIT OPTaHUIEeCKHX BEIIECTB.
17. Anuuukianyeckue yrieBoAOpOAb! (AIKaHbl, alKeHbI, aTIKUHbI, APCHBI).
18. CrupThl, aIbJIETUABI U KETOHEI.
19. KapGoHOBBIE KHCIOTHI U CIIOKHBIE A(DUPBHIL.
20. AzoTcopepikamie IpOU3BOTHBIC YTIIEBOIOPOIOB: HUTPOCOSAUHEHHSI, AMIHEI.
21. Tomumepsl. CriocoObI MOTyYEHHsI, XapaKTEPUCTUKH, CBOWCTBA, TPUMEHEHHE.

NoabkowhE

© ®

22




Kpurepun onenku:

KoMnerennun

XapaKkTepuCcTHKA OTBETA HA TEOPETHYECKHUIi BONPOC / BHIMOTHEHUS
NPAKTHYECKOT0 3a1aHUs

KoanuecTtBo
HAOPaHHBIX
0aJ17I0B

YK-1.1,
OIIK-14.7

Jlan nonHBINA, pa3BepHYTHIE OTBET Ha IOCTABICHHBIH BONPOC, IOKa3aHa
COBOKYITHOCTb OCO3HAHHBIX 3HAaHUM IO JIUCHMIUIMHE, J0Ka3aTeIbHO PACKPBITHI
OCHOBHBIE IIOJIOXKEHUS BOIPOCOB; B OTBETE IPOCIEKUBACTCA UETKass CTPYKTYpa,
JIoruyeckast MocyIeA0BaTeIbHOCTh, OTPAXKAIOIIasl CYIHOCTh PaCKPBIBAEMBIX MOHSITHUH,
Teopuil, SIBIEHUH. 3HaHHE 110 NTPEAMETY IEMOHCTPUpYETCs Ha (JOHE MOHUMAHHUS €T0 B
CHCTEME JaHHOH HayKd U MEXKAUCHUIUIMHAPHBIX CBsi3ed. OTBET U3NOXKEH
JUTEPATypHBIM SI3bIKOM C HCIIOJIb30BAaHHEM COBPEMEHHOW JMHI'BHCTHYECKOH
TEpPMHHOJIOTHH. MoOTryT OBITH JONMYyHIEHBl HENOYETHl B ONPENCICHUU IOHATHH,
WCIIPABJICHHBIE CTYICHTOM CaAMOCTOSTENHHO B IPOIIECCE OTBETA

24-30 0.

JlaH NOnHBINA, pa3BEpHYTBIM OTBET Ha IOCTAaBIEHHBIM BOIPOC, MOKA3aHO YMEHHE
BBIJIC/IATH CYIIECTBEHHBIC W HECYIIECTBEHHBIC NMPHU3HAKU, MPHIMHHO-CIICICTBCHHEIC
cBs3u. OTBET YeTKO CTPYKTYPHUPOBAH, JIOTHUYCH, U3JIOKEH JTUTEPATYPHBIM SI3BIKOM C
UCIIOJI30BAHUEM COBPEMCHHOM THCTOJIOTHYCCKOW TEpMUHOJOTHUA. MOTyT OBITh
JIOMYIIEHb 2-3 HETOYHOCTH WM HE3HAYWTENIbHbIE OIIUOKU, HCIPaBICHHbBIE
CTYJIEHTOM C TIOMOIIIbIO MPEMNO1aBaTeNsl

16-23 o.

JlaH HENOCTaTOYHO IOJIHBIM M HENOCTATOYHO pa3BEpHYThIM oOTBeT. Jloruka u
MOCJIEIOBATEIEHOCTh U3JIOKEHHUS HMEIT HapylleHusa. JlomyIueHsl OIIMOKH B
pPacKpbITHM  TOHATHH, ymoTpeOieHHH TepMuHOB. CTyneHT He crocoOeH
CaMOCTOSITENIbHO  BBIJENIUTh CYIIECTBEHHBIE M HECYHIECTBEHHBIE TPHU3HAKH U
NPUYUHHO-CIIEJCTBEHHBIE CBSI3U. B 0TBETE OTCYTCTBYIOT BBIBOABL. Y MEHHE PACKPHITH
3Ha4YeHHe OOOOUICHHBIX 3HAaHWH HE moKa3zaHo. PedeBoe odopmieHne TtpedyeT
HONPABOK, KOPPEKLIUU

6-156.

OtBeT npeacTaBiseT co00i pa3po3HEHHBIC 3HAHUS C CYIIIECTBEHHBIMU OLIMOKAMU 110
Borpocy. [IpucyTCTBYIOT (pparMeHTapHOCTh, HENOTUYHOCTD H3T0KeHHs. CTYICHT He
OCO3HAET CBS3b OOCYXNKJAEMOro BOMpOca MO OHIETy C JAPYTUMH OOBEKTaMu
JOUCHUIIIINHEBI. OTCyTCTByIOT BBIBO/JIbI, KOHerTI/I?;aLlI/I}I n J0Ka3aTCJIIbHOCTH
HN3JI0XKCHUA. Pe'-II) HeraMOTHaH, TepMI/IHOHOFI/I}I HC I/ICHOHLSyeTCH. HOHOJ’IHI/ITCJ’IBHLI@
nu yTO‘IHH}OIlII/Ie BOHpOCI)I npeno;:[aBaTenﬂ HC HpI/IBO[[HT K KOppeKHI/II/I OTBCTa
CTyJICHTA

unu OTBET HA BOMPOC MOJIHOCTHIO OTCYTCTBYET

wau OTKa3 OT OTBETA

0-56.

6.3. MeToauuecKkue MaTEepHaJIbl, ONIPECACIAIONINE ITPOUHECAYPHI OLICHUBAHUSA

XapaKTepUCTUKHU MPOUERYPbI

Bup nponenypst

3auer

enp npouenypsl

OITK-14 (OIIK-14.7)

BeisiButh crenenb chopmupoBanHocTu kommeteHimid YK-1 (YK-1.1),

JlokanbHele aKTBI By3a, | [logoxkeHne o0 mNPOBEACHMH TEKYIIErO0 KOHTPOJS YCHEBAEMOCTH U
periiaMeHTUPYIOIINE NPOMEXYTOUHOH artectaunu oOydatommmxcst CB®Y, Bepcus 3.0,
MIPOBEICHHE MPOLEAYPbI yrBepxkaeHo pekropom CBDY 19.02.2019 r.
[Nonoxxenue o 6amuibHO-peiiTHIOBOM cucteme B CBDY, Bepcus 4.0,
yTBepkaeHo 21.02.2018 r.
CyOBeKTHl, Ha KOTOpPBIX | CTyZAEHTHI | Kypca crenuanuTera

HampaBJIeHa MMPOIeaypa

Tlepuos npoBeieHNs IpoLe1yphl

SUMHSA YK3aMEHAIIMOHHAS CECCUS

Tpe6OBaHI/I${ K IIOMCIICHUAM H -

MaTCpUaAJIbHO-TCXHUYCCKUM

Cpe/icTBaM

TpeboBanus

OIICHOYHBIX CPCACTB

K OaHKy | -

Onucanue npoBeaeHus | B coorBerctBum ¢ m. 5.13 IlonoxkeHus o 6aUTbHO-PEHTHHIOBOM cHCTEME

MIPOLETypbL B CBOVY (yrBepxaeHHbIN mpukazoMm pekropa CBOY 21.02.2018 r.),
3aueT «cTaBUTCS Npu Habope He meHee 60 OamioBy. TakuMm 0Opazowm,
cOoOCTBEHHO MPOIIeIypa 3a4eTa He MPEeTyCMOTPEeHa

[kans! onennBanus | lllkana oneHnBanus pe3ynpTaToB npuBeaeHa B 0. 6.1 PI1J]
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http://nti.s-vfu.ru/downloads/doc/pol_BRS_04.pdf
http://nti.s-vfu.ru/downloads/doc/pol_BRS_04.pdf

pe3yabTaTOB

PesynbTathl mpouenyps

B pesymprare cmaum Bcex 3amanmii gt CPC crymeHTy HEOOXOIMMO
HaOpath 60 6ayuT0B, YTOOBI TOTYYUTH 3a4ET

Bup nponenypst

DK3aMeH

Hens npouieayps

BeisiButh crenenp chopmupoBanHocTH kommereHimid YK-1 (YK-1.1),
OIIK-14 (OI1K-14.7)

JlokanbHbIe aKTBI By3a, | [lojoxeHne O TPOBEACHWH TEKYIIEr0 KOHTPOJS VYCIIEBAEMOCTH U
periiaMeHTHUPYIOIINE NPOMEXKYTOYHOM artectanmu oOydatonmxcss CB®Y, Bepcus 3.0,
MIPOBEJIEHHUE MPOLIEAYPHI yrBepkaeHo pekropom CBDY 19.02.2019 r.
[Tonoxenue o bammsHO-peHTHHTOBOM cucTteMe B CBDY, Bepcus 4.0,
yrBepxaenHo 21.02.2018 r.
CyOBeKTHI, Ha KOTOPBIX | CTYJEeHTHI | Kypca crieruaiuTeTa

HarpasJieHa mpoleaypa

Ilepron mpoBeieHNs MPOLIETYPHI

JleTHs1s1 PK3aMeHAIMOHHAS CECCHS

TpeboBanus K ITOMEIICHHSIM |
MaTepUaTbHO-TEXHHYECKUM
CpeIcTBaM

TpebGoBanus K OaHKy | -

OILICHOYHBIX CPEICTB

Onucanue npoBe/icHHs | JK3aMeH MPUHUMAETCSl B YCTHOM opme 1o OuneraM. DK3aMeHalMOHHBIN

MIPOLIEAYPbI Ouyer Mo AWCUUIUIMHE BKJIOYACT JBa TEOPETUYECKMX BOMpOca U
MIPAKTUYECKOE 3aJaHNE B 1-M ceMecTpe U TPHU TEOPETHUECKUX BOIIPOCA BO
2-M ceMecTpe. Bpemst Ha moAroToBKy — | acTpOHOMHUYECKHH yac

[xansr ouenuBanus | lllkana orieHnBaHus pe3ynbTaToB npuBeAeHa B . 6.1 u 6.2 PIT/I

pE3yIBTaTOB

PesynpTatel mponenypsl

B pesymprare cmaum Bcex 3amanumii s CPC crynmeHTY HEOOX0IMMO
Habpath 45 6ayoB, YTOOKI OBITH JOMYIICHHBIM K 9K3aMEHY
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http://nti.s-vfu.ru/downloads/doc/pol_BRS_04.pdf
http://nti.s-vfu.ru/downloads/doc/pol_BRS_04.pdf

7. IlepeyeHb 3JIEKTPOHHBIX U NMEYATHBIX y4eOHbIX U3JaHUMH

Ne IledaTHsle
W3aHU:
Hanuuue B Hb DJEeKTPOHHBIE U3IaHUS: TOUKa
ABTOp, Ha3BaHKE, MECTO U3/IaHHS, U3ATEIBCTBO, F'OJL
N CBODY, JIOCTyMa K pecypcy
n3gaHus y4eOHOI IuTepaTypsl, BUA U XapaKTEPUCTHKA
WHbIX HHGOPMALHOHHBIX PECYPCOB KagenpanbHas (maumenoBanue ObC, Ob
p peeyp oubmmoTeka u CBOY)
KOJI-BO
9K3EMILIIPOB
OcHOBHas TUTeparypa
1 Axnmos JL.U., TTaBnoB A.M. Xumusa: ygebHOE mocobue. —

CII6: Cankr-IlerepOyprekuit roCyIapCTBEHHBII
apXHUTEKTypHO-CTpouTeNnbHBIN  yHHBepcuteT, ObC ACB,
2011 [DmexTpoHHOE U3maHKE]. —
http://www.iprbookshop.ru/19054.html

PexomennoBano  PenakuMOHHO-U3JATENBCKUM — COBETOM
CIIoI'ACY

9BC IPR SMART

I'muaka H.JI. OOmiass xumus. — M.: Hurerpan-Ilpecce,
Knopyc, 2009 (u 6onee nozauue nznanust). 752 c.
Jonymeno MBuCCO CCCP

25

I'muaka H.JI. O6mmias xumus / noxn pen. B.A. ITonkosa, A.B.
Ba6kosa. — M., 2010. 886 c.
Jonymeno MBuCCO CCCP

20

CemenoB U.H. Xumus: yue6Huk 1is By3oB / U.H. CemeHos,
NJI.  TeppumoBa. — CII6.: XUMU3IAT, 2022.
[Qnekrponnslii pecypc]. —
http://www.iprbookshop.ru/122441.html

PexomennoBano MO PO

3BC IPR SMART

JlonosHUTENBHAS TNTEPATYPA

AnapeeBa H.A. XuMusi LeMEHTa W BSDKYILIHX BEIIECTB:
yaeOHoe mocobme / H.A. AmngpeeBa. — CII6.: CaHKT-
[eTepOyprekmii rocyAapCTBEHHBIN apXUTEKTYpPHO-
cTtpoutenbHel  yHHBepcurer, OBC  ACB, 2011
[Dnexkrponnslii pecypc]. —
http://www.iprbookshop.ru/19053.html

PexoMmeHnnoBano  PenaklMOHHO-U3JATENIBCKUM — COBETOM
CII6oI'ACY

9bC IPR SMART

Apremenko A.M. Opranmdeckas xumus. — M.: Bricmn
mkoja, 2002.
PexomennoBano MO PO

10

Bapcyxkosa JI.T'., Boctpukosa I'.1O., I'nazkoB C.C. ®usuko-
XUMHUSIT W TEXHOJIOTHS ~ TOJIMMEPOB,  MOJIMMEPHBIX
KOMITO3MTOB: yueOHoe rmocodue. — Boponex: Boponesxxckuit
TOCYAapCTBEHHBIN APXHUTEKTYpPHO-CTPOUTEIHHBIH
yuusepcurer, O96C ACB, 2021 [DnekrpoHHOe u3aaHue].
http://www.iprbookshop.ru/108353.html

9BC IPR SMART

Bpysaxo, M. I'. XuMus u TeXHOJIOTHS MOJIMMEPOB : yueOHOE
nocobue / M. T'. bpysixo, JI. C. I'puropseBa, A. M. OpJioBa.
— Mocksa : MUCHU-MI'CY, Aii [Tu Ap Menua, 95C ACB,
2024. — 131 c. — ISBN 978-5-7264-3449-0. — Texcr :
anekTpoHHBIN // [{ndposoii odpazoBaTensHbI pecype IPR
SMART : [caiiT]. — URL:
https://www.iprbookshop.ru/140542.html

3BC IPR SMART

I'muaka H.JIL. 3anmaum m ynpaxHeHus: mo oOmed Xxumuu. —
M.: Harerpan-Ilpece, 2009, 2007 (u Oomee mo3xHHE
H3IaHUS).

Honymeno MBuCCO CCCP

56
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http://www.iprbookshop.ru/19054.html
http://www.iprbookshop.ru/122441.html
http://www.iprbookshop.ru/19053.html
http://www.iprbookshop.ru/108353.html
https://www.iprbookshop.ru/140542.html

I'puropsesa JI.C. Xumust B CTPOUTENBCTBE: KypC JIEKIMH /
JI.C. T'puropreBa. — M. : MOCKOBCKHI TOCYIapCTBEHHBII
cTpouTenbHBIM  yHHBepcurer, OBC  ACB, 2010
[DnexTponHsIi pecypc]. —
http://www.iprbookshop.ru/16316.html

9BC IPR SMART

3axapoa O.M. IlecroBa W.M. Opranmdeckas XuMus.
OcuoBel kypca. — Hwxkanit Hosropon: Hmxeroponckuit
roCyAapCTBEHHBIN APXUTEKTYPHO-CTPOUTEIbHBIN
yuusepcurer, IBC ACB, 2019 [OnexrponHoe u3zmaHwue].
http://www.iprbookshop.ru/107353.html

9BC IPR SMART

KoBansuykoBa O.B., Eropoa O.A. Xumusa. Koncmekr
nekuuii. YueOHoe nocodue. — M.: Poccuiickuii yHuBepcHuTeT
Ipyx0bt  HapomoB, 2011 [DnextponHoe u3maHue].
http://www.iprbookshop.ru/11429.html

9BC IPR SMART

Koposun H.B. Obmas xumus. — M.: Beicmas mkona, 2003.
557 c.
Pexomennosano MO PD

40

10

Horynseea WN.A. Kypc nexuuit-npezentanuii «OCHOBBI
061.1.16171 XUMHUHN», «OCHOBBI XHMUH 3JICMCHTOB», «OCHOBBI
OpFaHH‘IeCKOﬁ XUMHHN»
http://moodle.nfygu.ru/course/view.php?id=16130 (M)
http://moodle.nfygu.ru/course/view.php?id=15860 (OII)
http://moodle.nfygu.ru/course/view.php?id=16060 (3D)

CJ10 Moodle

11

PabunoBnu B.A., Xaun 3.5. Kparkuit xumuueckuid
cinpaBouHuK. — JI.: Xumus, 1991.

12

Crace H.®. CnpaBouHHK 1o oOmied  HeOpraHHYecKOu
xuMuu:  yuyebHoe mocobme. — Tomck:  Tomckuit
MONUTEXHUYCCKUH  yHUBepcurer, 2014  [DmekrponHOE
u3gaHue]. — http://www.iprbookshop.ru/34718.html
PexomeHmoBaHO B KadecTBe  yueOHOro  mocoOwust
PenakiioHHO-N31aTEIHCKUM CBETOM Tomckoro
MOJIMTEXHUIECKOTO YHHUBEPCUTETA

3bC IPR SMART

13

Xumusi B cTpoWTenbcTBe: KOHcmekT Jekuuit / HO.B.
VYerunoBa [u np.]. — M.: MockoBCckuil rocynapcTBEHHBII
cTpouTenbHbIi yHuBepcuteT, Ail [Tu Op Menua, 35C ACB,
2015 [DnexTpoHHBIN pecypc]. —
http://www.iprbookshop.ru/40440.html

9BC IPR SMART

14

Yuxwe E.B. Xumwus: ygebnoe mocobme / E.B. YukuH. —
Tomck: ToMckuil roCyAapCTBEHHBIM YHUBEPCUTET CUCTEM
yOpaBleHUs] W paanodIeKTpoHuku, Db Kontent, 2012
[DnexrponnsbIit pecypcl]. -
http://www.iprbookshop.ru/13873.html

9bC IPR SMART

Meroanueckne pa3pabOTKH By3a

3aiineBa H.B. JJabopaTopHbIit IPakTHKyM 110 0OILIEH XHUMHUH.
— Tomck, 2006.
PexomennoBano JIBPYMI]

56

[orynsiea . A. KoHTpoJIbHO-U3MEPUTENbHBIE MATEPUATIBI
o AucuuIunHe «XuMus». Pazaenst «O0mast XuMus»,
«XuMus 31eMEHTOBY», «OCHOBBI OPraHUYECKON XUMUMY. —
Hepronrpy, 2015, 2021.

48

[orynsesa UM.A.  JlabopaTopHBIf  NpPakTHUKyM IO
HeOpFaHI/I‘ICCKOﬁ XUMHHU (C 3JIEMEHTAMHU aHAJIUTHYECKOM
xumun). — Hepronrpu, 2016.

Pexomenmosano JIBPYMIL
http://moodle.nfygu.ru/course/view.php?id=16130 (M/I)
http://moodle.nfygu.ru/course/view.php?id=15860 (OITH)
http://moodle.nfygu.ru/course/view.php?id=16060 (D)

50

CJ10 Moodle

OJEeKTPOHHBIE PECyPChI
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http://www.iprbookshop.ru/16316.html
http://www.iprbookshop.ru/107353.html
http://www.iprbookshop.ru/11429.html
http://moodle.nfygu.ru/course/view.php?id=16130
http://moodle.nfygu.ru/course/view.php?id=15860
http://moodle.nfygu.ru/course/view.php?id=16060
http://www.iprbookshop.ru/34718.html
http://www.iprbookshop.ru/40440.html
http://www.iprbookshop.ru/13873.html
http://moodle.nfygu.ru/course/view.php?id=16130
http://moodle.nfygu.ru/course/view.php?id=15860
http://moodle.nfygu.ru/course/view.php?id=16060

Xumus. [Tonroroska k EI'D: mpakt. mocobue no
BEITTOJTHEHHUIO TECTOBBIX 3aJaHUH. [ DIEKTPOHHBIE TEKCTOBBIC
nmanHble]. — M.: HoBas mkoma, 2009.

Uzrorosurenmn: OO0 «YpanbCKuil 3MEKTPOHHBIN 3aBOMI».
JIn. MIITP P® cepus BA® Ne 77-15 ot 21.09.2007, OO0
«Cenenay. JInnensuss BA® Ne 77-246 ot 21.07.2006, OO0
«PemmmMacrepy. Junensus BA® Ne 77-41 ot 15.10.2007,
000 «[uck Ilpo ITmrocy. Jlunensus BAD No 77-292 ot
12.02.2008, OOO «Pentallpom». Jlnuenszus BAD Ne 77-
242 ot 31.03.2006.
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8. IlepeyeHnb pecypcoB HH(OPMAIMOHHO-TEJIEKOMMYHHKAIMOHHOI ceTu « UHTepHET» (1aJ1€ee
ceTb-VIHTEpHET), HEOOXOAMMBIX [IJISI OCBOEHU S THCUUIIMHBI
1. DnekrponHas uHpopmMannoHHO-00pa3oBaTenbHas cpena «Moodlex:
http://moodle.nfygu.ru/course/view.php?id=16130 (MJT)
http://moodle.nfygu.ru/course/view.php?id=15860 (OITI1)
http://moodle.nfygu.ru/course/view.php?id=16060 (D)
2. Auerun.py — https://acetyl.ru/
. MurepaxtusHas [lepuoanueckas Tabiuma — https://ptable.com
. XuMuK.ru — https://xumuk.ru
. XuMHYeCcKHe ypaBHCHHs OHJIaiH — https://chemequations.com/ru
. BJ1 PubChem — https://pubchem.ncbi.nlm.nih.gov
. BJ1 ChemSpider — http://www.chemspider.com
. BJ1 ChEMBL — https://www.ebi.ac.uk/chembl
. BJI NIST Chemistry WebBook — https://webbook.nist.gov/chemistry
10. Avogadro — free cross-platform molecular editor — https://avogadro.cc/
11. OtkpsiThIit 00pa3oBarenbHbIi mopTan CBOY, kypc «O0mas Xumusi» —
https://online.s-vfu.ru/course/view.php?id=1965
12. OtkpeiThIit 00pazoBarenbHblid mopTan CBOY, kypc «OCHOBBI HEOPTraHUYECKOM U OpraHUYeCcKOn
xumun» — https://online.s-vfu.ru/course/view.php?id=2463
13. ocka Padlet — https://padlet.com/
14. TopHas SHIMKIIONEAUs OHIaiH — http://www.mining-enc.ru/
15. baza 3nanwuii 115 ropusikos — http://basemine.ru/04/gornaya-enciklopediya
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9. Onucanue MaTepuaJIbLHO-TEXHUYeCKOii 0a3bl, He00OXO0AUMOIi 1IJIs1 OCYyIIeCTBIEHHUS
00pa3oBaTe/ILHOIO NMpPoIecca Mo JUCHUILIHHE

Ne Buabl yuedHbIX HanmeHoBaHMe ayauTOpPHIA,
. . Ilepeuyenn odopynoBanus
n/n 3aHATHIT® Ka0MHeTOoB, JadopaTopuii u np.
1. | JlekuuoHnHsble 3aHATHS | MynbTUMEIUNHHBIA KaOUHET HoyTt6yk (¢ BbIX0o10M B
WnTepHeT), MylbTUMETUIHBII
IIPOEKTOP
2. | Ilpaktuueckue VYuebHas nabopaTopus XMMUU XuMunyeckas nocynua u
3aHATHUS (xabunet Ne 108 VJIK) // crienuagbHOe 000pyI0BaHUE,
(;mabopaTopHble KOMIIBIOTEPHBIHN Ki1acc (11s HarpeBaresbHble TPUOOPHI,
paboThI) MIPOBEACHUS BUPTYAIBHBIX xumuueckue peaktussl // [IK
71a00paTOPHBIX PaboT)
3. | CPC Aynuropun miia CPC (A511 VAK, Kommnsrorepsl ¢ BBIXOJIOM B
402 VJIK) WHTepHeT

10. Ilepeyenb HHPOPMALMOHHBIX TEXHOJIOTHH, HCI0JIb3yEeMbIX PH OCYILIECTBJICHUHU
o0pa3oBaTe/IbHOIO MpoLecca Mo JUCUHUIIMHE, BKJII0Yasi lepedyeHb IPOrPaMMHOI0 odecredeHust
U HH(POPMAIMOHHBIX CIIPABOYHBIX CHCTEM

10.1. Ilepeyenb HHPOPMALMOHHBIX TEXHOJIOTHI, HCTIOJIb3yeMbIX IMPH O0CYIIECTBJICHUH
0o0pa3oBaTe/IbHOIO Mpolecca Mo AMCIUNIHHE

IIpu ocymecTBieHUH O00pa30BaTEIBHOrO Ipolecca MO AUCUUIUIMHE HCIOJIB3YIOTCS
cienyomye nHHOpMalMOHHbIE TEXHOJIOTHU:

o UCTOJb30BAHME HA  3aHATUAX  DJIEKTPOHHBIX  M3AaHUN  (UTE€HHE JIeKUMH ¢
UCMOJIb30BAaHUEM  CIIAMA-TIPEe3CeHTAIMi, O3JEKTPOHHOrO  y4eOHOro IMOCOOMs, HMHTEPAKTHBHBIX
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http://moodle.nfygu.ru/course/view.php?id=16130
http://moodle.nfygu.ru/course/view.php?id=15860
http://moodle.nfygu.ru/course/view.php?id=16060
https://acetyl.ru/
https://ptable.com/
https://xumuk.ru/
https://chemequations.com/ru
https://pubchem.ncbi.nlm.nih.gov/
http://www.chemspider.com/
https://www.ebi.ac.uk/chembl
https://webbook.nist.gov/chemistry
https://avogadro.cc/
https://online.s-vfu.ru/course/view.php?id=1965
https://online.s-vfu.ru/course/view.php?id=2463
https://padlet.com/
http://www.mining-enc.ru/
http://basemine.ru/04/gornaya-enciklopediya

OPUIOKEHUH, MaTepuasoB OOpa3oBaTeNbHBIX W WHPOPMALMOHHBIX CAWTOB IO XUMHH),
BHUJICOMATEPHAIIOB;

o opraHusaiys B3aMMOACUCTBHS ¢ oOyuarorumucs nocpeacrsom CJIO Moodle, B 1.4.
KOMIIBIOTEPHOE TECTHPOBAHHUE;

J MCIOJIb30BaHUE BUPTYAIBHOTO TaOOpaTOPHOTo MpakThukyMa «XumJlad-TeopeTuk»;

. OpraHu3anysi ayJIuTOPHON (JIEKIMOHHOH) M CaMOCTOSTENbHON paboThl CTYIEHTOB
nocpeacTsoM Buaeokondepeniicssaszu (Suaekc. Tenemoct, MTS Link), garos (rpymmsi B VK);

J HOATOTOBKA IPOSKTOB C MCIOJIB30BaHHEM DJICKTPOHHBIX KaHOaH-nocok (Padlet, Miro u

T.I1.)

10.2. IlepeyeHb NPOrpaMMHOI0 odecriedeHust
MS PowerPoint, MS Word, oduchsie cepBucs! Yandex (10KyMEHTBI, IPEe3CHTAIMH, TAOIHIIbI)

10.3. Ilepeyenb HHGPOPMALHOHHBIX CIIPABOYHBIX CHCTEM

. Anerun.py — https://acetyl.ru/

. Uurepaktusnas [lepuonudeckas tadnuia — https://ptable.com

. XuMuK.ru — https://xumuk.ru

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

. BJ1 ChemSpider — http://www.chemspider.com

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

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

. TopHas sHumKIoneaus oxnaita — http://www.mining-enc.ru/

. baza 3nanwmii ;s ropusikoB — http://basemine.ru/04/gornaya-enciklopediya
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https://ptable.com/
https://xumuk.ru/
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JHUCT AKTYAJIN3AIIMUA PABOYEN IPOT'PAMMBI JJUCIHUILINHBI

B51.0.16 Xumus

VYueOHblii BrecenHble H3MeHEHUA IIpenonasarens IIporokon 3acenanus
ron (®HO) BBITTyCKaOIIeH Kadeaps

(mata, Homep), DO
3aB.KadeIPOii, OJIHUCH

B mabauye ykazvigaemcs moabko Xapaxkmep usmMeHeHull (Hanpumep, usmMeHeHue membvi, CRUCKA UCMOYHUKO8 NO meme Uy
memam, cpeoCcms HPOMENCYMOUHO20 KOHMPONA) ¢ YKA3aHuem nyHKmos paboueu npocpammvl. Camo coodeposcanue
UBMEHEHU OQOPMIIAEMCS NPULONCEHUEM IO CKEO3HOU HyMepayuu.
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