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1. AHHOTALIUSA
K pado4eil nporpaMmme AU CHUNINHBI
b1.0.15 Xumus
Tpynoemkocts 3 3.e.

1.1. Ilesib 0CBOEHMS U KPAaTKOE COAEPKAHME AU CHHUILTHHbI

[TocTosIHHO yBeMMUYHMBAIOIIMICS 00bEeM HHPOPMALMU, BAXKHOCTh AaKTyalM3allud 3HAHUHA B
YCIIOBUSX OBICTPO Pa3BUBAIOLIMXCSI COBPEMEHHBIX TEXHOJIOTUH MPOU3BOJCTBA JENAI0T HEOOXOIUMBIM
BHE/IpeHHE HWH(POPMAIIMOHHBIX U «CKBO3HBIX» TEXHOJOIMHA B TMpernojaBaHue MHOTMX O0a30BBIX
JTUCIUIUIMH, B TOM YHCII€ XUMHH, OCHOBHOM II€JIbI0O KOTOPOM SBIISETCS U3y4YEHHE OOIIMX 3aKOHOB U
INPUHLUIOB AJIS TOCIEAYIOUIET0 MX HMCIOJIb30BaHUS MPU OCBOEHUHM MEKIIPEIAMETHBIX JUCLUIUIMH U
CIIEIIKYPCOB, YIIIyOJICHHE HMMEIONIUXCS MPEICTAaBICHUA W TIOJyYCHHE HOBBIX 3HAHWW W YMEHHH B
o0macTd XUMHH, 0€3 KOTOPBIX HEBO3MOXKHO pELICHHE COBPEMEHHBIX TEXHOJOTHMYECKHUX,
9KOJIOTMUECKUX, CBIPHEBBIX W HOHEPreTHUECKUX MpOoOJIeM, CTOSIIUX Tepe]] 4YEIOBEUYEeCTBOM.
Heo0xoauMocTh akTyanu3aluu Takke ONpeesieTcsl COKpaleHueM o0beMa ayIMTOPHON Harpys3Kku U
BO3MOXKHOCTSIMU KOMIIEHCUPOBATh JaHHBIN (aKT 3a cUeT MPUMEHEHMsI psiAa CKBO3HBIX TEXHOJIOTHH U
U(PPOBBIX HHCTPYMEHTOB B CAMOCTOSTENILHONW paboTe CTYIEHTOB.

Kpatkoe conepkanue aucuurinHbl: CTeXHOMETpUYECKHe (KOJIMYECTBEHHBIE) COOTHOILEHUS B
xumuu. CTpoeHHe aToMa U NEpPUOJUYECKasl CUCTEMAa XMMHUYECKUX JJIEMEHTOB. XUMUYECKasi CBA3b.
TepmonnHaMMka M KHHETHKAa XUMHYECKHX IponeccoB. PacTtBopel. JlMCHEpCHBIE CHCTEMBI.
Onexrpoxumuueckue nponeccsl. Kopposusa. Xumus metannoB. OCHOBBI XMMHUU BSDKYIIMX. XUMUS
BBICOKOMOJIEKYJISIPHBIX COEIMHEHUH (ITOJIMMEPhI, HAHOCTPYKTYPBI).

1.2. [lepeyenb NIaHUPYEMBIX Pe3yJIbTATOB 00YUYEeHUSs MO TUCHHUILINHE, COOTHECEHHBIX €
IUVIAHUPYEMBbIMHU Pe3yJibTATAMH OCBOCHHS 00Pa30BaTeIbHOI MPOrPaMMBbI

HanmenoBanue [Inanupyemslie WHupaukatopel [Inanupyemslie OreHOYHEIE
KaTeropuu pe3yIBTATHI JIOCTH)KEHUS pe3yapTaThl 00yUEHHS 10 cpencTaa
(Tpyrmbn) OCBOCHHUS KOMITETEHITHIA JUCITUTUINHE
KOMITIETEHIUI IpOTpaMMBI (KO 1
COJIepIKaHue
KOMIIETEHIIUH)
Oomenpodeccuona | OIIK-1: Cmocoben | BrisBnenue u Hmems npedcmasnenue: o | nabopatopHas
JIbHBIE pemars 3a7a4M | KiaccuuKanus CTPOEHHHU aTOMOB U pabora,
KOMITETEHINN npodeccHoHaNbHON | (PU3MYECKUX U MOJIEKYJI; O BHJaX pabouast
JIeSITEIIEHOCTH Ha | XMMHUYECKHX MPOLIECCOB, | XMMHUYECKOH CBSI3U U Tetpais, PI'P,
OCHOBE MPOTEKAIOIINX Ha crocobax ee 00pa3oBaHuUs; | TECT,
HCTIOJh30BAHUS 00BeKTE 0 XUMHYECKIX CHCTEMax 9K3aMEHAIOH
TEOPETHUYECKIX u | mpodeccuoHaIbHON (pactBoOpax, HBIE OMIIETHI
MPaKTUIECKUX OCHOB | nmestensHOCTH (OITK- KaTaJIUTHIECKUX,
€CTECTBEHHBIX | 1.1); JUCTIEPCHBIX,
TEXHUYCCKUX HAYK, a | OIPECACIICHUEC QJICKTPOXUMHUYCCKUX
TaKxKe XapaKTEepUCTHUK cucremax, BMC), ux
MaTeMaTH4ecKoro XMMHUECKOT'0 ITpolecca CBOWCTBaX; O HA3HAYECHHH
anrmapara (sIBNIEHUST), XapaKTEPHOTo | W 00JaCTSIX MPUMEHEHHS
JUIsl OOBEKTOB OCHOBHBIX XHMHUYECKHX
npodeccroHanbHON BEILECTB U UX
JESITEIFHOCTH, HA OCHOBE | COCTUHCHUH;
AKCIEPUMEHTAITBHBIX 3HaMb: XUMHYECKYIO
nccienoBanuit (OITK- TEPMHUHOJIOTHIO 1
1.3); MTOJTE30BATHCS €0 IIPH
BEIOOp 06a30BBIX ONMCAaHNH XUMHUIECKHX
¢busnveckux u SIBJICHUI1; OCHOBHBIE
XUMHUYCCKNX 3aKOHOB CTCXUOMETPUUCCKHUEC
JUISL pelLieHUs 3a/1a4 3aKOHBI,
npodeccHoHaNBEHON (dyHIaMeHTaIbHbIE
nesitenbHOCTH (OITK-1.5) | KOHCTaHTBI, €IMHUIBI UX
N3MEpEeHNs; 0COOEHHOCTH
MIPOTCKAHUS U




BO3MOKHOCTH yIIpaBJICHUS
XOJIOM XUMHUYECKOTO
Ipoliecca; CTpOeHHe
BELIECTB B
KOH/IEHCUPOBAHHOM
COCTOSIHAH; 3aBUCHMOCTD
CBOICTB BEIIECTB OT THUIIA
KpUCTANINYECKON
pEIIeTKH; OCHOBHBIC
(momynsapHbIS)
00pa3oBaTe/IbHbIC
HHurepHeT-pecypebl
(XuMuK.ru

https://xumuk.ru; Acetyl

https://acetyl.ru;
XuMHu4YecKue ypaBHEHHsI

OHJIAlH
https://chemequations.com
/ru u gp.); TUQpoBHIE
pecypchl IS pelieHus
3a1a4/mpodiieM B
poheCCHOHATIEHOM
KOHTEKCTC U AJId OLICHKHU
Pe3yJIbTaTOB PEIICHUS
yMemb: TIIIaHUPOBATh
XHUMUYECKHE
IKCIIEPUMEHTBI JUIS
MIPOBEPKH HAYYHBIX
TUIoTe3; 0000maTs
MOJTY4YEHHBIC Pe3yIbTAThI;
HCKaTh HH()OPMAIIHIO B
cetu MHTEpHET C
HCIIOJIb30BAHUEM
(GUIBTPOB M KITFOYEBBIX
CJIOB, BBIACIATH
poheCCHOHATTEHO-
3HAYMMYIO HH(pOpMAIHIO;
OIICHUTh

nHpOPMAIIHIO/ TaHHEIC Ha
JOCTOBEPHOCTD U
PENeBAHTHOCTh
CpaBHEHHEM HECKOIBKUX
HCTOYHHUKOB
nHpopmanmu;
CaMOCTOSTEIbHO
OIPENeIsATh TPOOEIIbI B
CBOHMX 3HAHUSIX U
KOMICTCHITHSIX C
HCTOJH30BAHUEM
HUHCTPYMEHTOB
CaMOOICHKH U IIU(PPOBBIX
OILICHOYHBIX CPEICTB
(CAO Moodle,
[PEAMETHBIE TECTHI 10
JUCUUIUIHHE «XUMHESDY;
bank TectoB (pasznen
«O0pazoBarenbHbIe»)
https://banktestov.ru u
JIp.); OLICHUBATH
MPAKTHICCKYIO
3HAYMMOCTb PE3YJIbTATOB
ITOKCKA C IIOMOIIIBIO



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

UG POBBIX
UHCTPYMCHTOB;
671a0emb: METOTUKAMHU
pacueTa mo OCHOBHBIM
CTEXHOMETPUICCKIM
3aKOHaM: KOJIMYECTBa
BeIllECTBa, MacChl, 00beMa
ra3a, MOJISIPHOH Macchl,
MOJISIPHOM Macchbl
SKBUBAJICHTA,
9JIEMEHTHOT'O COCTaBa
CJIO’KHOTO BEIIECTBA;
pacueTa Mo XMMUIECKUM
YPaBHCHHSM; TEILIOBBIX
3¢ (EKTOB U CKOPOCTEH
peaKkuuii;
KOJINYECTBEHHBIX
XapaKTEPUCTUK PACTBOPOB
ANIEKTPOJIUTOB U
HE3JIEKTPOJIUTOB: BUIOB
KOHIeHTpauuii, pH,
TEMIIEPATYpPhl KUIIEHUS U
3aMep3aHus;
KOJIMYECTBCHHBIX
XapaKTEPUCTUK
OKHUCITUTEIFHO-
BOCCTaHOBHTEITEHBIX
CHCTEM, TaIbBAHMYECKUX
3JIEMEHTOB, B TpoOIeccax
ANEKTPOIIH3A;
MPaKTHYECKUMHU
HaBBIKaMU PabOTHI C
XUMHUYECKUM
000pyIOBaHUEM H
peakTuBamu B
COOTBETCTBHUH C
HWHCTPYKIMEN UIU
METOJIMKON TPOBEICHHUS
SKCIICPUMEHTA C
COOITIOIEHNEM
TpeOOBaHUH TEXHUKH
0€e301IacHOCTH;
HaBBIKAMH PaOOTEHI: C
WHTEPaKTUBHBIMHU
TIPUITOKCHUAMU
(https://ptable.com
(MHTepaKTUBHASL
[epuoanveckas tabnuua),
Acetyl https:/acetyl.ru n
1p.); ¢ TU(PPOBBIMU
CepBUCAMH JIJIs
CaMOTECTHPOBAHUS
(mampumep, baHk TecToB
(pazmen
«O06pa3oBaTeNbHEIE))
https://banktestov.ru;
MPEAMETHBIC TCCThI 110
JUCITUTITAHE « XUMUS»,
CI0O Moodle); ¢
OOJIBIITIMH MacCUBaMU
JaHHBIX B IU(POBOI
cpene (Big Data) (Acetyl
https://acetyl.ru, PubChem



https://ptable.com/
https://acetyl.ru/
https://acetyl.ru/

https://pubchem.ncbi.nlm.
nih.gov, ChemSpider

http://www.chemspider.co

mu 1p.)

HABBIKAMHU pabOTHI 1
MoucKa HHPOPMAIIH B
AIIEKTPOHHBIX
OMOTMOTEIHBIX CHCTEMAaX
(IPRBooks u npyrue 3BC,
JIOCTYITHBIC B BY3¢€)

1.3. MecTO JUCUMILIMHBI B CTPYKTYpPe 00pa30BaTEILHONH MPOTrPaAMMBbI

o0yJaroIumMucs B
cpenaHen
o01ieo0pa3oBaTeIbHON
IIKOJIE

Nnnexc HaumenoBanue CemecTtp WNHnekcrl 1 HAMMEHOBAHUS YUEOHBIX JUCITUTUTHH
JUCUHUTIIIUHBI M3Yy4YEHUs (Mopymeit), mpakTHK
JUTST KOTOPBIX
Ha KOTOPbIE ONHpPAETCs .
N coJiepKaHue JaHHOU
coJiep:KaHue JaHHOMN
JTUCLUIUTUHBL (MOJTYJIs1)
JTUCHHUIITUHBI (MOYJIs1) .
BBICTYNAET OMOPOU
b1.0.15 Xumus 1 3HaHUsS, YMEHUS U b1.0.04.01
KOMIICTCHIIWH, be3omacHOCTh
MOJTyYCHHBIC KU3ZHENICITCIIbHOCTH

b1.0.27 Metamnmnyeckue
KOHCTPYKIIUH, BKITIOYAs
CBapKy

b1.0.28 Konctpykuuu u3
JiepeBa 1 T1acTMacc
b1.0.29
’KenezobeToHHEIC U
KaMEHHBIC KOHCTPYKIIHH

1.4. SI3bIk npenoxaBaHus: PYCCKHUIA.



https://pubchem.ncbi.nlm.nih.gov/
https://pubchem.ncbi.nlm.nih.gov/
http://www.chemspider.com/
http://www.chemspider.com/

2. O0beM AUCHMILIMHBI B 3249€THBIX eIMHUIAX C YKA3aHHEeM KOJIHYeCTBAa aKaJleMHYeCKHX YacoB,
BbI/ICJICHHBIX HA KOHTAKTHYI0 pa0doTy 00y4aroLmuXxcs ¢ npemnoaasareseM (Mo BUIaM y4eOHbIX
3aHATHH) U HA CAMOCTOSAITEJIbHYIO PAa00Ty 00yYAKOIIHMXCS

Beimucka u3 yuedHoro niiana: jis rpynnst b-II'C-25

Kop v Ha3BaH#e TUCIUILIMHBI 10 Y4eOHOMY TUIaHY b1.0.15 Xumus

Kypc n3ydenus 1

CemecTp(bl) U3y4YEHHUS 1

dopma MpOMEKyTOYHOU aTTecTaluu (3a4eT/9K3aMeH) OKk3ameH

Pacuemno-epaguueckas paboma, cemecTp BbIIOIHEHUS 1

Tpynoemkocts (B 3ET) 33ET

Tpynoemkoctsb (B yacax) (cymma ctpok Nel,2,3), B T.4.: 108

Nel. KouraktHas  paGora oOyyawmmxca ¢ | O6bem ayauTopHOU BTtu.c

npenoaasaresiem (KP), B yacax: paboTHI, MPUMEHEHUEM

B yacax JOT unmu 20, B
yacax

O06beM padotsl (B yacax) (1.1.+1.2.+1.3.): 55 -
1.1. 3aHATHS JICKIIMOHHOTO THIA (JICKIIMH) 36 -
1.2. 3aHITHS CEMUHAPCKOTO TUIIA, BCETO, B T.4.: 18 -

- 1abopaTtopHble pabOThI 18 -

1.3. KCP (xkoHTpOJAH C€aMOCTOSITENBHOW pPabOTHI, 1 -
KOHCYJIbTAITNH)

Ne2. CamocrositesibHast padora odoyyawmuxcs (CPC) 26

(B yacax)

Ne3. KouimuecTBO 4acoB Ha J3k3aMeH (TIPH HaJIUMYHUH 27

9K3aMEHA B YUCOHOM IIJIaHE)




3. Coaep:kanue TUCHHUIIMHBI, CTPYKTYPHPOBAHHOE 110 TeMaM € YKa3aHHEM OTBEeIeHHOT0 HA HUX
KOJIMYeCTBA aKAJeMUYeCKUX YACOB M BUI0B Y4eOHbIX 3aHATHI

3.1. PacnipenesieHue 4acoB Mo pasjejiaM U BUAAM Y4eOHbIX 3aHATHI

Paznen Bcero KonrtakTHas pabota, B 9acax Yacw CPC
4acoB
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XUMUs Kak pas3zien eCTeCTBO3HAHMUS. 81 4 - 2 1 -
CrexnoMeTpuIecKue 3aKOHbI XUMHH (TeMa
1
CrpoeHure aTroMa U epuoIUIecKasi CHCTeMa 4 - - - -
J .M. Menneneea (tema 2)
Xumuyeckast CBS3b U CTPOCHUE MOJICKYJTI 4 - - - -
(Tema 3)
OO6uine 3aKOHOMEPHOCTH XUMHYECKUX 4 - 4 - 2 (JIP)
peakmii (temsl 4, 5)
PacTBOpSI (TEMBI 6, 7) 4 - 4 - 2 (JIP)
OCHOBBI 3JIeKTpoXUMHUU (TeMbI 8-11) 8 - 8 - 4 (JIP)
JlucriepcHble ¥ KOJUIOMIHBIE CUCTEMEI (TeMa 2 - - - 2 (CT)
12)
XUMUS TOJTUMEPOB (BBICOKOMOJIEKYISIPHBIX 2 - - - 7 (CT)
coeauHeHui) (Tema 13)
TectupoBanue 4 - - - 3 (I1T)
PI'P - - - - 6 (PT'P)
Bcezo uacos 3a 1 cemecmp 81 36 - 18 - 1 26

[Ipumeuanne: JIP — coctaBieHne oT4eTOB 1O JabopaTopHbM 3aHsATHAM, [IT — moaroroBka k TectupoBanuto, PI'P —
HammcaHue pacueTHo-rpadugeckoii padotsl, CT — caMOCTOSTETFHOE H3YUCHHE TEM.

3.2. Coaepxanue TeM NPOrpaMMbl TUCITHTLTHHBI
Tema 1. Xumusn kak pazoen ecmecmeosnanusn. Cmexuomempuueckue 3aKOHbl XUMUU

[IpenmeT u 3agaun XuMUU. XUMHAYECKUE 3HAHUS B TPAKTUYECKON AEATEIbHOCTH Jt0Aei. XUMUs
B CHCTEME €CTECTBECHHBIX HaYK.

Hcropus xumun: mouck nepBosiemMenTta B punocodckux yuenusx pesneit ['peunu; anxumus,
SITPOXUMHUS; OTKPBITUE NEPBBIX XUMUYECKUX 31eMeHTOB. Tpyasl M.B. JlomonocoBa u A.JI. JlaByasbe;
3aKOH COXPAaHEHHUsI MacChl BEILIECTBA; ATOMHO-MOJIEKYJISIPHOE YUEHHE U YUYEHHUE O COCTaBE BEILECTBA.
JIk. JlanbTOH: 3aKOH KPaTHBIX OTHOIICHUI, aTOMHBIN Bec. Kitaccuukammst 23JIeMEHTOB 110 BX aTOMHBIM
BecaM. JK. TIpyct: 3aKoH mocTosiHCTBa coctapa. M.51. Bepiennyc: XuMuueckas CHMBOJINKA, yPABHEHHS
XUMUYECKHUX PEAKIINI, YTOYHEHUE aTOMHBIX BECOB. [ [OHATHS: aTOMHAs € IMHKIIA MACChI, OTHOCUTEIbHAS
aTOMHAas mMacca 3J€MEeHTa, OTHOCUTENIbHAsE MoJeKysipHast Macca Beulecta. JK.JI. T'eii-Jlroccak: 3akoH
IPOCTBIX OOBEMHBIX OTHOIIEHHMH. A. ABorajapo: 3akoH ABoraapo, uucio Aporajpo. IlonsTtue o
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KOJINYECTBE BEILIECTBA: MOJIb, MOJISIpHAs Macca, MOJISIpHBIA 00beM ra3oB. ['a3oBbie 3akoHbl. W. Puxrep:
MOHTHE SKBUBAJICHT, 3aKOH SKBUBAJICHTOB. BaleHTHOCTD.

Tema 2. Cmpoenue amoma u nepuoouueckasa cucmema /[.U. Menoeneeea (c npumenenuem
unmepaxkmuenoii Ilepuoouuecxoit maonuywl ptable.com)

Kpamkuiit mesuc: @ynxkyuonan urmepaxmueHou nepuodudeckoi mabauywvl Ptable: nozeonsiem noxazame
3AKOHOMepPHOCMmb UBMEHEHULl MAKUx Ceolcmes o/1eMeHmoe6, KdakK pa()uyc amoma, azcpeecamHoe cocmosrue,
OMmMHoOUuerHue K XxumuvdecKum CeMeﬁCMGClM, AJIeKmpoompuyamejaibHocmy, memnepamypbvbl acpecantiblx nepexodoe,
IHepcuu cpodcmea K 91eKMpOHRY U UOHU3aAYyuu, daem npedcmaeﬂeﬁue 00 u36ecmuvlx 8 Hacmoswee epems
uzomonax 3J1€emMenmoes, 6Kliovas xapakmep ux pacnada; oaem npeacmameﬂue O Xxapakmepe pacnpeaeﬂeﬂuﬂ
9NIeKMPOHO8, 6 M.4. NO KBAHMOBLIM sYelKam (IIeKMPOoHHble U DNeKMpOoHHO-epaduyeckue ¢hopmyvl),
ocobennocmu CMPOERUSL INIEKMPOHHbLX 0p6umaﬂeﬁ uepes npedcmaeﬂeﬁue K6AaHmMoOBblX ducei, sKjirodaem 6613}/
eeuecme (6 m.4. C UCnoJjib306aHuem 6blcmp020 NOoUucCKa Ha OCHO6AaHUU KA4eCmeeHHOo20 cocmaea)

Atomuctuueckue runotessl Jlemokpura, . Hetotona, /I. JlanbTroHa. OTKpbITHE 3JIEKTPOHA U
JOpYTUX 3J€MEHTapHbIX yacTull. Mozaens aroma 1o Y. Tomcony («M3tom B myaunre»). Moaens aroma
o O. Pesepdopny («Ilmanerapnas moxenby). [IpotuBopeuns B moxenu 3. Pesepdhopma. OcHoBHOE
MOJIOKEHUE KBAaHTOBOW Teopuu. Moxens atoma no H. bopy. KopryckyisipHO-BOJIHOBOW Tyanu3m
3JI€MEHTaPHBIX YACTHII.

CoBpeMeHHbBIE KBAaHTOBO-MEXAaHUYECKHE MPEJCTABICHUS O CTPOEGHUM aTOMa: SOpO: COCTaB,
3apsi a1pa, aTOMHBIN Bec, MOPSAIKOBBIM HOMEpP B MEPUOAMYECKON cHucTeMe, M30TONbl (Ha mpumepe
uHTepakTHBHOH [leproanyeckoii Tabmuiel Ptable); anekrponHast 000si0UKa: EKTPOHHAS OpOUTAIb,
KBaHTOBBIE YHcla (TJIaBHOE, OpOWTANIbHOE, MAarHUTHOE, MAarHUTHOE CIIMHOBOE) (Ha mpuMepe
uHTepakTHBHOH [leproandeckoit Tabmuisl Ptable); 3anonHenne 3aeKTPOHHBIX ci10eB: npuHIwm [aynm,
NPUHIUIT HAaWUMEHBIIEW JHEPruu, TMpaBWwio XyHAa, npaBuwia KieukoBckoro (Ha mnpumepe
uHTepakTHBHOH [leproanueckoii Tabnuipl Ptable).

CocTosiHUE B3JEKTPOHHBIX 000JOYEK SJEMEHTOB M MNEPUOAMYHOCTh MX CBOWCTB: HEPIUs
MOHM3AIMM, CPOACTBO K DJIEKTPOHY, 3JIEKTPOOTPULATENBHOCTb, ATOMHBIE paAMyChl (Ha INpuUMeEpe
uHTepaktuBHOU [lepnoanueckoit Tabmuiet Ptable).

Tema 3. Xumuueckasn céa3b u cmpoenue moJiexyn (¢ ucnonvzosanuem npunodxyicenus Avogadro)
Kpamkuii mesuc: Ilpunoscenue Avogadro obradaem oOocmamouHviM @OYHKYUOHAIOM Ol NOCHPOEHUS.
epaguueckux CmpyKmypHuX (opmyl HeOPLAHUYECKUX U OPSAHUHLECKUX 8EUeCms, GKIIOUAem 6CMPOEHHYI0 0a3y
20MOBbIX CIMPYKMYPHBIX (POPMYT MHOSUX HUSKOMOIEKYISAPHBIX OP2AHUYECKUX 8elecms, NPUMepbl 2UOpUOU3ayull
AMOMHbBIX 0p6umaﬂelj, noseoJisiem cmodeﬂupoeamb u oyeHunv I’lOCpe()CI’I’l(s’OM nocmpoOernHblX Mooenell maxkue
CBOUCMBA XUMUUECKOU Ce6:A3U, KAK 8A/ICHMHbIU yeoan, aJluHCZ, IHepcUs C8A3U.

OcHoBHbIE MONIOKEHMSI Teopuu cTpoeHus BemecTB A.M. bytiepoBa. CoBpeMEHHOE MOHSTHE
XUMHYECKON CBS3U: DHEPrusl XMMHUYECKOH CBS3M; JJIMHA XMUMHUYECKOH CBS3HM (C HCIOIb30BAHHEM
npuioxenuss Avogadro). Buibl xumMuyeckoi CBsI3M.

KoBasienTHast cBs3b (C mcmosib30BaHUEM npuiiokeHnss Avogadro). MeTosl BaJIeHTHBIX CBS3CH.
XapakTepuCTUKU  BAJICHTHOM  CBSI3M:  HACHIIIAEMOCTb,  HAIPaBJIECHHOCTb,  MOJISIPU3YEMOCTb.
['uOpuan3anmsi aTOMHBIX BAJICHTHBIX OpOMTasIeil. MeToa MOJEKYISPHBIX OpOUTaNe. DIIEeKTPOHHBIE
CTPYKTYpbl HEKOTOPBIX MoJieKy 1o meroay MO u ux csoiicta. loHHas cBA3b.

Meramnnueckas cBA3b. MeTaubl, MPOBOJAHUKH, OJYIIPOBOIHUKH, TUIIEKTPUKH.

Bopmoponnas cBs3p (¢ Hcmosib30BaHMEM npuiokeHus Avogadro). MexmonekynsapHble
B3auMojieicTBus (cuibl Ban-nep-Baansca).

KoMIuiekcHbIie coeTMHEHUs: MOH-KOMIUIEKCO0Opa30BaTeb, JTUTaHbl, BHYTPEHHSS U BHEIIHSS
cdepbl, KOOpPIAUHALIMOHHOE YKCiIo. MOHO- U monuieHTaTHbIe JTuranpl. HoMeHKI1aTypa KOMILIEKCHBIX
coenuHeHnil. Kinaccudukanms KOMIUIEKCHBIX coenHeHuH. J(ruccornuanusi KOMIUIEKCHBIX COSTUHEHHIA.
KoHcTaHTa yCTOMYMBOCTH KOMIUIEKCHOTO HOHA. [Ipupoma XUMHUYECKON CBSI3M B KOMILUIEKCHBIX
coequHeHUsX. [[puMeHeHne KOMIUIEKCHBIX COEMHEHU.

ArperatHoe = cocTosHMe  BemiecTBa. Kpucramumueckoe U amMmopdHOE  COCTOSHUE.
Kpucrannuueckas pemerka. XuMUYECKast CBS3b B KPUCTAIUNTMYECKUX TeNaX.

Tema 4. Jnemenmuvt Xumuuecko mepmooOUHaAMUKU

Buytpennss sneprusi. [-if 3akoH TepMOAMHAMUKHN MPUMEHUTEIBHO K XUMUYECKUM CHCTEMaM.

[ToHsITUSL «IHTANBIUSAY), «CTAaHOAPTHAS HHTAJBIUSN», «IHTAJBIHUS OO0pa30BaHUA». DHEPreTHYECcKUe




3¢ deKTh XUMUUYECKUX peakiuid. Tepmoxumuueckue ypaBHeHus. 3akoH I'ecca u cnenctBue u3 Hero. [1-i
3aKOH TEPMOJUMHAMHMKM NPUMEHUTEIbHO K XUMHYECKMM cuctemMaMm. [loHsATHE <«OHTpOmus»,
«CTaHJapTHas SHTponus». HampaBieHne NpPOTEKAaHUS XUMUYECKOW pEaKIMHM. OHTAIbIIMWHBIA U
SHTponuitHbIN (akTopsl. DHeprus ['mb0Oca. BnusHue TemmepaTyphl Ha HallpaBJI€HHE MPOTEKAHUS
XUMHYECKHUX PEaKIHM.
Tema 5. Xumuueckasa Kunemuka

Ilonsate cucTeMbl, BUABI XMMHMUYECKHX CHCTEM. ['OMOT€HHBIE U TE€TEPOICHHBIE PEAKIMH.
CKOpOCTh TOMOTE€HHBIX M T€TEPOTE€HHBIX peakuuid. PakTopsl, BIUSAIOMIAE HA CKOPOCTh XUMHUYECKON
peaxIu: KOHIEHTpauus (3aKOH JeHCTBYIOIIMX Macc), Temreparypa (TeMmrneparypHblii ko3dduiueHt
peakuuu, npaBuio Baut-I'odda), sHeprus aktuBauuu. YpaBHeHne AppeHuyca.

Karanmuz u karanutuueckue cucteMmbl. [IpuMeHeHHE KaTaau3aTOpoOB B XMMHUYECKHX,
OHMOJIOTrMYECKHUX, TEXHUYECKUX CUCTEMaX.

Xumnyeckoe paBHoBecue. KoHcTaHTa XumMuueckoro pasHoBecus. [lpaBuna cmemieHus
xumuueckoro pasHoBecus (mpunuun Jle [llarense-bpayna).

PaBHOBecusi B reTeporeHHbIX cucremax. PasoBoe paBHOBecue M mnpaBmiio ¢a3 [udbca.
[IpencraBnenus o AuarpaMmax COCTOSTHHIA.
Tema 6. Pacmeopul Kak Xxumuueckue cucmemol

Onpenenenue u kiaaccuukanus pactBopoB. CriocoObl BbIpaKeHHsI KOHIIEHTPAIUH PacTBOPOB.
[Ipoueccel pactBopenus. [IoHATHS «COMBBATBD), «TUAPATHI», «KPUCTAUIOTHIPATHD). PacTBOpUMOCTD
BELIECTB B PA3JINYHBIX arperaTHbIX COCTOSHUAX. 3aKOH pachpeneneHus. DKeTpakuus. 3akoH ['eHnpu u
3akoH Payns nans upeansHbIX pacTtBopoB. Ocmoc. VYpaBuenue Baunt-I'odda nns onpenenenus
OCMOTHYECKOr0 naBieHus. D0ynuockonus. Kpuockomnus.
Tema 7. Pacmeopul 31eKmpoaumos

Teopus snexrponutuyeckor auccoumanuu C. Appenumyca u .M. Menneneesa. [lokazarenn
IIPOLIECCOB 3JIEKTPOJIMTUUECKON AMCCOLMALMM: CTENEeHb OUCCOLMALMU, KOHCTAHTa AMCCOLUALNH,
Ka)KyI[asicsl CTENEeHb JUCCOLMAlliU, aKTUBHOCTh MOHA. MloHHas cuia pacTBopa.

Teopus KuCIOT, OCHOBAaHUM U COJIEHM C TOUKH 3PEHUS NIEKTPOIUTUUECKON JUCCOLUALIIH.

PaBHOBeCcME ManopacTBOPUMBIN AJIEKTPOJIUT — HACBIIEHHBIM pacTBOp. IIpomsBeneHue
pPacTBOPUMOCTH. Y CJIOBHS BBINIAJICHUS U PACTBOPEHUS OCATKOB.

DneKTpoauTHYeCcKas Iuccoluanus Boibl. Bonopoausiit mokaszarens pH. CriocoOs! onpeieneHus
BOJIOPOJIHOTO TIOKa3ares. bydepHbie pacTBOpHI.

Iaapomu3 coneit. [lokazaTenu mMpoOIECCOB TUAPOIN3a (CTEMEHb THUAPOIN3a W KOHCTAHTA
THJIPOJIN3a), (PAKTOPBI, BIAMSIONIME HA 3TU HPOLIECCHI.
Tema 8. OkucaumenvbHoO-60CCMAHOBUMENbHBIE RPOUECChL

Crenenb okucaeHus. OKHCIUTEIbHO-BOCCTAHOBUTEIbHBIE PEAKIIMU M CLIOCOOBI COCTaBIIEHUS UX
ypaBHEHUH (METOJ] 3JIEKTPOHHOr0 OajaHca, METOJl MOHHO-MOJIEKYJIIPHBIX Nodypeakiuil). Baxxueiie
OKHCIIUTEN U BOCCTAHOBUTEIH, 3HAYCHHE B IPOMBIIIJIEHHOCTH U OBITY.
Tema 9. dnekmpoxumuueckue npouyecco

XUMUYECKUE MCTOYHHMKHM DJIEKTPUUECKOM »dSHepruu. ['anpBanmdeckue osnemeHTsl. OJIC.
OnekTpoAaHble nNoTeHuuanbl. YpaBHeHue Hepucta. CraHgapTHbBII  BOJOPOJIHBIM  AIEKTPOA.
CraHmapTHBIN 31€KTPOAHBIA TOTeHIMAN. P HanpsykeHui MeTaljIoB.
Tema 10. dnekmponus u e2o 3aKoHbl

ITocnenoBaTenpHOCTD AIEKTPOAHBIX IPOLIECCOB MPHU ATEKTPOJIM3E paciliaBa U pacTBOpa. 3aKOHBI
@apanes. [IpuMeHeHne 2IeKTpoIIn3a.
Tema 11. Koppo3us u 3auguma memainioe

Bunst koppo3uu. @akTopbl, BIUSIOMIKAE HA CKOPOCTh KOppo3uH. CriocoObl 3alIUTh METAJIOB OT
KOPpO3UH.
Tema 12. /lucnepchovie u KonnouoHvle cucmemol

JlucriepcHOE COCTOSIHUE BEIIECTBA. BUBI JUCTIEPCHBIX CHCTEM.

Konnounneie cucteMsl U crocoObl ux noiayudeHus. CTpOCHUE KOJTOMIHBIX YaCTHI] (MHIICIL).
OnTHyeckue U JIEKTPUYECKUE CBOMCTBA KOUIOMAOB. PakTOpbl YCTOMUMBOCTH KOJIOMJHBIX CHUCTEM.
Koarynsanus. 3naueHre KOJTOUIHBIX CUCTEM B TEXHHKE, OBITY, )KUBBIX CUCTEMAX.



Tema 13. Xumus nonumepos (6b1COKOMONEKYAAPHBIX COCOUHEHUTL)
Kpamxuii mesuc: @yukyuonan cauma Acetyl.ru exmouaem uHmMepakmusHolil epaguueckull peodaxmop
Op2aHuvecKux eewecms, OoOWUPHYI0 6a3y OGHHbIX OP2AHUYECKUX U HEeOP2AHUYECKUX Gewecms, GKI0Uas
0CObEeHHOCIU U30MEPUU, CNOCOObL NOTYYUEHUS, XUMUYeCKuUe C80UCmead opeanudeckux eewjecms. Ipunoscenus 0ns
MOOeNUPOBAHUsL CMPYKMYp opaanuyeckux eewecms (Avogadro, Jmol, ACDFree) no3goaarom eu3yaiuzuposams
npeocmasnenue 0 HU3KO- U 6blICOKOMOAEKYIAPHBIX BEUeCmaax, co0eplcam 6CHMpOeHHble 0Oa3bl 20MOBbIX
CMPYKMYp OP2AHUYECKUX eUjeCms OCHOBHbIX KIACCO8.

Crpoenue u cBoiicTBa nmonumepoB. Buasl nmonumepoB. Y cToiunBoCcTh noauMepoB. OCHOBHBIE
NOJIMMEpHBIE MaTepuanbl (C HCIONIb30BaHHEM caiita Acetyl.ru, mpunmoxenmii Avogadro, Jmol,
ACDFree).

3.3. ®opmbl M MeTOABI NPOBEAEHNUS 3AHATHI, IPUMeHsieMble YUeOHbIe TEXHOJIOTHHU

B nponecce npenogaBaHus JUCHUILIMHBL UCTIONB3YIOTCS TPAAUIIMOHHBIE TEXHOJIOTUHU HapsLy C
AKTUBHBIMHU U UHTEPAKTUBHBIMU TEXHOJIOTHSIMH.

Paboma 6 manvix epynnax na 1abopamopusix 3auAmMuax O3BOJISET Pa3BUTh YMEHHE padOTaTh B
KOMaHjie, MJIaHUPOBaTh U JeJaTh BBIBOJbI HA OCHOBAHUHU MTPOU3BEACHHBIX IEHCTBUM, T.€. 3aKJIaJJbIBACT
OCHOBBI HaYYHO-HMCCIIEJOBATEIBbCKON paboOThl B AaibHEHIIeH MpodecCHOHALHON AesaTenbHOCTH. Bee
nabopaTtopHble paboOThl 1O JAaHHOM JUCUMIUIMHE MPEICTaBISIOT COO0OM SKCIepUMEHTAbHbIE
UCCJIEIOBAHMSL.

Axkrtyanuzanus paboueil mporpamMmbl TakKe IMpearnojaraeT BHEApEeHHE B J1a00paTOPHBIM
NPaKTUKyM BUPTyaJbHOW 4YacTH (C HCIOJIb30BAaHHEM OeTa-BepCHHM BHUPTYaJbHOTO JabOpaTOPHOTO
npakTukyma «XumJla6-TeopeTuk»)

Yuebnwvie mexrnoJjocuu, uCnojb3yembvle 6 06pa306ame/sz0M npoyecce

Pa3znen CemecTtp Hcnonk3yemble akTHBHbIE/HHTEPAKTHBHBIC KomuuectBo yacos
00pa30BaTe/IbHBIC TEXHOJIOTHU
Paznenst 4-6 1 Pa6oTa B MaJbIX Tpymnax Ha 1ab0paTOPHBIX 8
3aHSATHAX

4. IlepeyeHb y4eOHO-METOAMYECKOT0 00ecIeYeHUs 1JIsi CAMOCTOSITEIbHOH PadoThI
00y4YaOIIUXCS 0 TUCHUIJIMHE

Conep:xanune CPC
No HaunmenoBanue paznena Bun CPC Tpyno- DOpMBbI U METOJIBI
(TeMBI) TUCITUTITHBI E€MKOCTH (B KOHTPOJIS
gacax)

1 O061m11ie 3aKOHOMEPHOCTH CocraBieHre OTIETOB 10 2 [IpoBepka 0T4eTOB 1O
XUMHUYECKUX PEAKITHI nmabopaTtopabM 3aHATHSIM (ayn. CPC) J1a00paTOPHBIM 3aHATHUSIM
(Tema 5) (pabouas TeTpajnb)

2 PacTtBopsI (TeMsI 6, 7) 2

3 OCHOBBI TEKTPOXUMUHU 4
(temsl 8-11)

4 HucnepcHble u CaMocTosTeNnbHOE H3yUEHUE TEM 2 TectupoBanue,
KOJIJIOUIHBIE€ CUCTEMBI (Bueayn. CPC) 3K3aMEHaI[MOHHbIE
(Tema 12) BOMPOCHI

5 XuMUs MOJIMMEPOB 7 DK3aMeHallMOHHbIE
(BBICOKOMOJIEKYJISIPHBIX BOIIPOCHI
coeiuHeHui) (tema 13)

6 1-8 (temsr 1-12) [ToaroroBka K TECTUPOBAHHUIO (BHEAY . 2 Tectuposanue (B8 C1O

CPC) Moodle)

7 1-7 (temsr 1-11) Hammcarnue PT'P (Breayn. CPC) 7 [Iposepka PI'P

Bcero yacos 3a 1 cemectp 26
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JlabopaTopHbie padoThI

Ne HaunmenoBanue paznena JlabopaTopHras paboTa win Tpyno- DOopMBbI U METOJIbI
(TeMBI) TUCIUIIIIHEI n1a00paTOPHBIA MPAKTUKYM €MKOCTH (B KOHTPOJIS
gacax)
ayn./CPC
1 XuMHuS Kak pazaen Hucrpykrax o Th u I1b 2/- Jlomyck k mabopaTopHBIM
€CTECTBO3HAHUS. pabotam
CrexnomeTrpuyecKkue
3aKOHbI XUMUH (TeMa 1)
2 XuMu4eckast KHHETHKa CKopoCTh ~ XHMHYECKHX  pEeaKiHi. 4/2 [TpoBepka 0T4ETOB TIO
(Tema 5) XUMHUYECKOE PAaBHOBECHE 1a00PaTOPHBIM 3aHATUSIM
3 PactBopsI (TeMa 6) SIBnenus npu MIPUTOTOBICHUH 2/1 (pabouas TeTpanp),
pacTBOpOB TECTUPOBaHMUE,
4 PacTBOpBI 211EKTPOIUTOB I'maponns comeit (B T.4. uuciae B 2/1 OK3aMEHalMOHHbIE
(tema 7) ¢dopmarte BUPTYaJIbHOTO BOTIPOCHI
1ma00paTOPHOTO MPaKTHKyMa
«XumJIa0-TeopeTnk»)
5 OKHUCIUTENBHO- OKHCITHTENEHO-BOCCTAHOBHUTEIIEHBIC 2/1
BOCCTaHOBHTEILHBIC peakmim (B T.4. uymcine B (opmare
mporeccs (Tema 8) BHPTYaJIBEHOTO 11a60paTOPHOTO
npakTukyma «XumJlab-TeopeTnky)
6 DNEKTPOXUMHUYECKHE Psn HaIpsDKeHUH METaJIJIOB. 2/1
npoiecchl (Tema 9) l"anbBaHUYECKUH DJIEMEHT
7 DNEKTPOJN3 U €r0 3aKOHBI | DIEKTPOJIU3 2/1
(tema 10)
8 Kopposus u 3anura Kopposzus metannos 2/1
MeTaJuIoB (Tema 11)
Bcero yacos 3a 1 cemectp 18/8

5. Mertoan4yeckue yKazaHus 1Js 00y4arOmUXcH M0 0CBOCHUIO JUCHHUILIHHBI

PaGora Ha 1a00paTOPHBIX 3aAHATHAX

B nepron ocBoOeHMS JUCHUIUIMHBI CTYJICHTHI TOCEUIA0T Ja00paTOpHbIEe 3aHATHUS, I1€ padoTaloT
B MaJbIX [pynmnax, CamMOCTOSITENbHO H3Y4alOoT JONOJHUTENbHbIM TEOpeTHUYEeCKUil Marepual K
1a00paTOpHBIM 3aHATUAM. TeopeTuueckas yacTh pabOThI BKIIOYAET KOHCIIEKTUPOBAHHE MPOBEIACHUS
OTIBITOB BO BpPEMsI JJaOOPATOPHOTO 3aHSITHS C 00sS3aTEIIbHBIM ITPUBEICHUEM 00BSICHEHUI HAOJII01aeMbIX
SIBIICHH, BBIBOIOB, (POPMYJI peakLuii.

Kputepusmu orieHku paboThl Ha 1aOOPATOPHBIX 3aHATHUSX SBJSETCS: Bla/IeHUE TEOPETHUECKUMHU
MIOJIOKEHUSAMH 110 TE€ME, BBINOJIHEHHWE NPAKTHUUECKUX 33JaHMN, 3HAHUE TEPMUHOJIOTHUH, HAIUYHE
YpaBHEHUH peaKIUid OIMBITOB.

[Ipy BBINOJHEHUHU JIAOOPATOPHOTO MPAKTHKYMa HCIOJB3YIOTCS CIIEAYIOUIME METOJUYECKue
pa3paboTKu:
3aiinieBa H.B. JITaboparopHblii mpakTUKyM 1o o0miei xumuu. — Tomck, 2006.

MakcumanbHBIN 0211, KOTOPBIN CTYJCHT MOKET HaOpaTh Ha JaOOPATOPHOM 3aHATHH, — 2 DaJLAa.

B pamxax akTyanusanuu paboued IporpamMMbl 4acTh paOOT IO OOLIeH M HEOPraHMYECKOW XMMHUHM BO3MOXKHO
3aMEHHTH/IOTIOJHATH BUPTYaJIbHBIM JJaO0paTopHBIM npakTukyMoM (Oera-sepcust BJIIT «XumJlao-TeopeTnk»). ABTOpCKHiA
BJIIT «XumJla6-TeopeTrk» MO3BOISIET HE TOJIBKO TPOBOANUTH BUPTYaJbHBIE JIAOOpATOPHBIE PA0OTHI M IPOBEPSTH HABBIKH B
COCTaBJICHUM XMMHYECKHX PEaKIWid, HO M MPEACTAaBIsET COO0H OTKPBITYIO 0a3y JaHHBIX, KOTOpask MOXKET M3MEHSTHCS B
JOCTATOYHO MIMPOKHX TIPeetax

CamocrosiTejibHasi padoTa CTYJICHTOB BKJIIOYAET MPOPAOOTKY KOHCIIEKTOB JICKIIHH, 00s3aTeNbHON U
JIOTIOJTHUTEILHON y4eOHON JUTEpaTyphl B COOTBETCTBHM C IIaHOM 3aHATHSA. OCHOBHOU (opMoi
npoBepku CPC sBnsieTcst yCTHBIN (POHTATIBHBIN OMPOC Ha MPAKTUYECKOM 3aHATHU U IMOCIEAYIOIIast
IIPOBEpKa 3HAHUH B XO/I€ TECTUPOBAHUS U HA SK3aMEHE.

Kputepusimu 1711 OLIEHKH pe3yJIbTaTOB BHEAYAMTOPHOW CaMOCTOSTENIHOW PabOThI CTyIEHTa
SBIISIOTCS:

- YPOBEHb OCBOEHUSI yueOHOI0 MaTepuara;
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- YMEHHE HMCII0JIb30BaTh TEOPETHUYECKIE 3HAHUS TP BBHITIOJTHEHUH MPAKTHYECKUX 33]1a4;
- c(hopMUPOBAHHOCTH OOIICYUCOHBIX YMCHHIA;
- 000CHOBaHHOCTb U YETKOCTh U3JI0)KECHHUS OTBETA.

PacyeTrHo-rpaduueckas padora Bxinrouaet 20 3aJaHUi U3 CIEAYIOMIMX TEM:
1) Crexuomerpuueckue 3akoHbl. OCHOBHBIE KJIACChl HEOPTAHUUECKUX COSIUHEHUH.
2) Crpoenue sapa aroma. SnepHbie peakiuu. PainoakTHBHOCTD.
3) Xumuueckas CBA3b.
4) OcHOBHBIE 32aKOHOMEPHOCTH MPOTEKAHUS XUMUYECKUX PEaKLIUH.
5) PacTBOpHI KaK (U3NIECKHE CHCTEMBI.
6) PacTBOpPBI AJIEKTPOJIUTOB.
7) OKUCIUTETHHO-BOCCTAHOBUTEBHBIE PEAKIIMH.
8) DIEeKTPOXMMUYECKUE CUCTEMBI U MPOLIECCHI.

Tpebosanus k pabome: NpU PELICHUU PACUETHBIX 3aJad B 005A3aTEJbHOM IMOPSAKE PEKOMEHIYEeTCs
yKa3bIBaTh (POPMYJIBI, 0 KOTOPHIM MPOBOJATCS PACUYETHI, & TAKXKE JIENaTh CCHUIKY Ha MCIOJIb3yeMbIe
3aKoHbl. Pemenue 3amay ocyliecTBISETCS ¢ HUCMosb30BaHMEM yueOHoro mocobuss Iiamnka H.JL
3agaun u ynpaxxHenuss mo o6meii xumuu. — M.: UnTerpan-Ilpecc, 2007 (m npyrue Bepcum
u3aanus). Bei6op BapuaHTa OCyIIECTBISAETCS B COOTBETCTBUU CO CIIUCKOM CTYJCHTOB (IOPSIKOBBIN
HOMEp B )KypHaJIE COOTBETCTBYET HOMEPY BapUAHTA).

Bap-m Ne 3anay
1 1| 53] 66| 83 | 151 | 180 | 215 | 247 | 296 | 316 | 334 | 354 | 391 | 466 | 507 | 539 | 594 | 608 | 660 | 688
2 2 | 54| 67 | 84 | 152 | 181 | 216 | 228 | 297 | 317 | 335 | 355 | 392 | 467 | 508 | 540 | 595 | 609 | 661 | 689
3 31 55| 68| 8 | 153 | 182 | 217 | 229 | 298 | 318 | 336 | 356 | 393 | 468 | 509 | 541 | 596 | 610 | 662 | 690
4 4 | 56 | 69 | 8 | 154 | 183 | 218 | 230 | 299 | 319 | 337 | 357 | 394 | 469 | 510 | 542 | 597 | 611 | 663 | 691
5 51 57| 70 [ 87 | 155 | 184 | 219 | 231 | 300 | 320 | 338 | 358 [ 395 | 470 | 511 | 543 | 598 | 612 | 664 | 692
6 6| S8 | 71 | 88 | 156 | 185 | 220 | 232 | 301 | 321 | 339 | 359 [ 396 | 471 | 512 | 544 | 599 | 613 | 665 | 693
7 7159 | 72 | 89 | 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 9129 74| 91 | 159 | 188 | 223 | 235 | 284 | 304 | 342 | 362 | 399 | 474 | 515 | 547 | 582 | 616 | 668 | 696
10 10 | 30 | 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 12 | 32 | 77 | 94 | 142 | 191 | 206 | 238 | 287 | 307 | 325 | 345 | 402 | 477 | 518 | 530 | 585 | 619 | 651 | 699
13 13 1 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 | 621 | 653 | 701
15 15 | 35| 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

Kpurepun onenku PI'P:
- IPaBWIBHOCTD BBINIOJIHEHUS PACUETHOIO 3a1aHMS;
- HaJIM4YME CCHUIOK Ha 3aKOHBI U (POPMYJIBL;
- IIOJIHOTA U Ka4€CTBO OTBETA HA BOIIPOCHI TEOPETUYECKOIO XapaKrepa.

| mpaBUIIbHO pellIeHHAs 3a7a4a oLeHuBaeTcs B 1 0aJ.

TecTupoBaHue sBISETCS MPOMEXYTOUHON IpOBEepouHON paboTOil MO Kypcy, HIpOBOJUTCA 2 pasa 3a
cemectp B C/10 Moodle.

[Ipu NOArOTOBKE K TECTUPOBAHUIO MCIIONIB3YIOTCS CIEIYIOIUEe METOUUECKUE pa3pabOTKU:
[orynsieBa U.A. KoHTpoabHO-U3MEpUTENbHBIE MaTEpUaIbl IO AUCHUILIMHE «XuMus». Pazaen «O6mas
xumus». — Hepronrpuy, 2015, 2021.

Temamuueckas cmpykmypa BT3 (vacmv «Obwas xumusay):
1. Ucropus xumun. Crexuomerpust (40 3amanuii)
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2. Ctpoenune atoma (40 3amaHmii)

3. Xumuyeckas cBsi3b U cTpoeHHe BemlecTBa (40 3amanuil)
4. OCcHOBBI XUMHYECKON TepMoanHaMUKH (20 3a1aHmil)

5. OcHoBbI XUMHYECKOM KuHETHKH (40 3a1anHuii)

6. PactBopsr (40 3amanmii)

7. PacTBOpBI 351€KTpOauTOB (40 3a1aHMI)

8. OcHoBbl 2nekTpoxumui (40 3amanuii)

Buaber TecTOBBIX 3a1aHUI:

Bun 3ananus KomnuectBo T3 KosnuecTBo npeamnoiaraeMbiXx OTBETOB
3aaHus 3aKpbITON CTPYKTYPBI 165 1,2,3

3agaHusi OTKPBITOU CTPYKTYPHI 84 1,2

3agaHusi HA COOTBETCTBHE 26 1

3agaHus Ha YIOPSAOYMBAHKE 25 1

OO0pa31pl TECTOBBIX 3aJaHUI:
1. 3axanne 3aKpbITOro TUNA
OTtHocuTenbHasl MIIOTHOCTH Ta3a A 1o ra3zy B paBua x. OTHOCUTeNbHAs TUIOTHOCTH raza B mo razy A
paBHa:
1) x
2) 2x
3) I+x
4) 1/x
OTtBert: 4
2. 3agaHue OTKPBHITOIO THIIA
### — enMHNIIA U3MEPEHUS KOJIMYECTBA BELIECTBA.
OTBeT: MOJIb

3. 3amanune HA COOTBETCTBHE
COOTBETCTBHE BEJIMYMH U SAMHHUI] H3MEPEHUS:

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

3 | MonsipHasg macca C. | mosib
4 | OTHOCUTEIBLHAS aTOMHAs Macca D. | r/monb

OtBert: 1B, 2C, 3D, 4A
4. 3agaHue Ha yOPAIOYHBAHHE
[TocnenoBaTenbHOCTh COETMHEHUH IO MEpE YMEHbBILIECHHS ITOJIAPHOCTH CBS3U:
A. HBr
B. HCI
C. HF
D. HI
OtBer: DABC

Kpurepunu onienku tecra
| mpaBunbHBINA U MOAHBIN OTBET = 1 0asI. IIpu ycimoBUM MHOTOBapHaTHBHOCTH OTBETA OLIEHUBAETCS
KaK YUCJIO MPABUIIbHBIX OTBETOB, TaK M HAJIMUKE JIMITHUX WK HEMPABUIIBHBIX (B 3TOM CITy4ae OT OLIEHKH
OTHUMAETCS YacTh Oasia)

MeToauvecKkue yKa3aHus JJIs TOMOIIK O0yYaronMMCS B YCIIEITHOM OCBOSHUH JTUCITUIUIMHBI B
COOTBETCTBUU C 3alUIAHMPOBAHHBIMU BUJAMH YYEOHOH M CaMOCTOSITENILHOW pabOThI OOYYaroIIMXCs
pasmemniensl B CJIO Moodle: http://moodle.nfygu.ru/course/view.php?id=16270
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PelTHHIOBBIH perJiaMeHT 10 JUCHHMILIMHE:

No Bup BrImtonHseMoit yaeOHOH paOoThI Konunuectso KonuuectBo
(KOHTPOJIMPYIONTHE MATEPHAITBI) 0a/u10B (min) | OauIoB (Max)
1 | PaboTa Ha 7a00paTOPHBIX 3aHATHAX 8 16
IIpomMeXyTOUHOE TECTUPOBAHUE IO Pa3/eiaM JTUCUUILINHBI 25 34
3 | PI'P 12 20
KosmuecTBo 0a/1J10B 17151 I0NYCKA K IK3aMeHy (min-max) 45 70

6. @OH OLIEHOYHBIX CPEACTB ISl IPOBEeHUS MPOMEKYTOYHOM aTTeCTAllMU 00y4AK0IIMXCH 10

JQUCIHUILTHHE

6.1. Iloka3are/in, KpUTEPUH U IIKAJIA OLIEHNBAHUS

[Tkams! oleHHBaHUS YPOBHS CPOPMUPOBAHHOCTH

Konst WHpukaTopsl KOMITCTEHITHI/2JIEMEHTOB KOMITETCHITUH
Tlokazarenp oneHUBaHUS
OLICHMBACMBIX | JIOCTHXEHHA (10 1.1.2.PTIT) YpoBHH Kpurepun Omenka
KOMIETEHINH | KOMIIETSHIINN OCBOCHUS OIICHUBAHUSA
(IeCKpUIITOPHI)
OIIK-1 OIIK-1.1, Hmems npedcmasnenue: o Bricokuit | Obmas cymma 6annos OTJINYHO
OIIK-1.3, CTPOEHUM aTOMOB U MOJIEKYJT; O 3a paboTHl B cEMECTpe
OIIK-1.5 BHUJIaX XUMUYECKOH CBS3H U Y DK3aMEH COCTaBIISET
criocobax ee 00pa3oBaHus; O 85 u Gozee
XUMHUYECKHUX CHCTEMAX Bazoserii | OOmias cymma 6amioB XOpouIo
(pacTBOpax, KATAJIUTHYCCKUX, 3a paboTHI B CEMeCTpe
JICTICPCHBIX, IECKTPOXUMITYCCKUX ¥ 9K3aMEH COCTaBJISICT
cucremax, BMC), ux CBOMCTBax; O Oosiee 65, HO MeHee 85
Ha3HAYCHHUM U 00IacTIX Munu- | O6mias cymma 6ajioB | yIOBIETBO-
TIPUMEHEHUS OCHOBHBIX MaJbHEI | 32 pabOTHI B cCeMecTpe PUTEIBHO
XAMHYECKHUX BEIIECTB U X M 3K3aMEH COCTaBIISICT
COEIMHEHMIA; 6oiiee 55, HO MeHee 65
3HAMb. XUMHICCKYIO He Ob6mras cymMma 0ayuioB | HEYHOBIIETBO-
TEPMHUHOJIOTHIO U TOJIb30BaTHCA OCBOCHBI | 3a pabOTHI B CEMECTpE PHUTEIBHO

€10 IMPpU OTTUCaHUN XUMHUYECCKUX
SIBJICHUI1; OCHOBHBIE
CTEXMOMETPUUECKHE 3aKOHHBI,
(byHIaMeHTanbHBIC KOHCTAHTHI,
SIUHULIBI NX U3MEPEHHS;
0COOCHHOCTH NPOTEKaHUS U
BO3MOYKHOCTH YIIPABJICHHS XOIOM
XHMHYECKOT0 IpoIiecca;
CTPOCHHE BEILECTB B
KOH/ICHCUPOBaHHOM COCTOSIHHU;
3aBUCUMOCTH CBOMCTB BCIIECTB OT
THUIIa KPUCTAIITMYECKOH PEICTKH;
OCHOBHBIE (IIOITyJISIPHBIE)
obpazoBarenbHble IHTEpHET-
pecypesl (XuMuK.ru
https://xumuk.ru; Acetyl
https://acetyl.ru; Xummugaeckue
ypaBHEHUsI OHJIAH
https://chemequations.com/ru u
Ip.); Tu(POBBIE PECYPCHI AT
peleHus 3a1a4/mpodsieM B
poheCCHOHATHPHOM KOHTEKCTE U
JUISl OLICHKHU PE3YJIbTaToB
peuieHus

yMembp. TUIAHNPOBAaTh XUMUYECKUE
9KCHEPUMEHTBI [Tl IPOBEPKU
Hay4HbIX TUIOTE3; 00001IaTh
TOJTyYCHHBIC Pe3YIbTAThL; HCKATh
nndopmarmio B cetn HTEpHET €
HCIIOJIb30BaHHEM (DHIIBTPOB H

M DK3aM€EH COCTaBJIIET
MeHee 55
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KITFOYEBBIX CJIOB; BBIICIATH
npodeccroHaNbHO-3HAYNMYIO
WH(GOPMAIIHIO; OIICHUTH
nH(pOPMAIIHIO/ TaHHEBIC Ha
JIOCTOBEPHOCTH U PEICBAHTHOCTh
CpaBHEHHEM HECKOJIBKUX
HWCTOYHUKOB HH(POPMAITHH;
CaMOCTOSITENIEHO OTIPEIENIATh
poOeIBl B CBOMX 3HAHMSIX H
KOMIIETEHITHSX C
UCIIOJIb30BaHHEM MHCTPYMEHTOB
CaMOOIICHKHU M IIU(DPOBBIX
onieHo4HbIX cpeacts (CAO
Moodle, npeMeTHBIE TECTHI 11O
JHUCIUILINHE «XUMUs»; bank
TecToB (pa3zen
«O0pa3oBaTeIbHbIEY)
https://banktestov.ru u np.);
OIICHUBATh MPAKTUIECKYIO
3HAYNMOCTbH PE3YJIbTaTOB MOKUCKA
C TIOMOIIBIO H(PPOBBIX
HHCTPYMECHTOB

61a0emyb: METOIMKAMH pacyeTa
110 OCHOBHBIM
CTEXHOMETPUYECKUM 3aKOHAM:
KOJIMYECTBA BEIIECTBA, MACCHI,
o0beMa ra3a, MOJISIPHON MacChl,
MOJISIPHOM MacChl SKBUBAJICHTA,
AIIEMEHTHOTO COCTaBa CII0KHOTO
BEIIIECTBA; PacyeTa I1o
XIMHYECKUM YPaBHECHHSIM;
TETIOBBIX 3P PEKTOB 1 CKOpoCcTei
peaxiuii; KOTU4eCTBEHHBIX
XapaKTEePUCTHK PaCTBOPOB
ANIEKTPOJIUTOB U HEAJICKTPOJIUTOB:
BUJIOB KOHIICHTpanuii, pH,
TEeMITepaTypbl KUIICHUS U
3aMep3aHus; KOJMYCCTBCHHBIX
XapaKTEPUCTHK OKHUCITUTEITEHO-
BOCCTaHOBHUTENHHBIX CUCTEM,
raJbBaHIMYECCKUX 3JICMCHTOB, B
TIpoIIeccax IEKTPOIIH3a;
MIPaKTHYECKAMH HaBBIKAMHU
paboOThI ¢ XUMUIECKUM
000pyI0BaHNEM U PEaKTUBAMHU B
COOTBETCTBUH C UHCTPYKIIUEH WITH
METOAUKOM IIPOBEIECHUS
JKCIIEPUMEHTA C COOJIOJICHHEM
TpeOOBaHUIA TEXHUKH
0e30IacHOCTH;

HaBBIKAMH Pa0OOTHIL: C
HWHTEPaKTHBHBIMH
TIPIITOKCHUSAMUA
(https://ptable.com
(maTepaxTrBHas [leproanmueckas
tabmuia), Acetyl https://acetyl.ru
U 1Ip.); ¢ LM(PPOBBIMU CEPBUCAMU
JUISl CAMOTECTHPOBAHHMS
(manpumep, bank TecToB (pa3znen
«O0pa3oBaTeIbHBIEY)
https://banktestov.ru;
MIPEIMETHEIC TECTHI IO
nucuuminae «Xumusi», CJ10
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Moodle); ¢ 6onbIIMu
MacCHUBaMH JIAaHHBIX B IIU()POBOM
cpene (Big Data) (Acetyl
https://acetyl.ru, PubChem
https://pubchem.ncbi.nlm.nih.gov;
ChemSpider
http://www.chemspider.com u
7p.)

HaBBIKaMH pabOTHI U ITOUCKA
UH(OPMALUH B SIEKTPOHHBIX
OMOJIMOTEYHBIX CUCTEMAX
(IPRBooks u npyrue 3bC,
JIOCTYIIHBIE B BY3€)

6.2. [IpuMepHbIe KOHTPOJIbHbIE 32IaHUS (BOIIPOCHI) ISl IPOMEKYTOYHOM aTTEeCTALMU

DK3aMeH 0 XUMHH IMPOBOAUTCS B (opMme cobeceoBaHUs MO HK3aMEHAIlMOHHBIM Ouieram.

SKSaMeHaHI/IOHHHﬁ OWJIeT BKJIIOYAET ABa TCOPETUUCCKUX BOIIpOCa U NPAKTHUIECKOC 3aJaHUC.

Bomnpocsl Kk 3xk3aMeny:

l.
2.

N

10.

11.
12.

13.
14.
15.
16.
17.

18.

AnXUMUS KaK JOHAYUYHBIA EPUO Pa3BUTHUS XUMUU. STpoxumMus. OIOrucTOHHAS XUMUSL.
OCHOBHbIE TOJOXEHUS ATOMHO-MOJIEKYJISIPHOTO YYEHMsI: TOHSTHS: «IJIEMEHT», «aToM»,
«MOJIEKYJIa», «aTOMHasi €IWHHIIA MAacChl», «OTHOCUTEIbHAas aTOMHasi Macca >JIEMEHTay,
«OTHOCHTENbHAsI MOJIEKYJIIpHAsi Macca BellecTBay. BelecTBa npocThlie U CI0MXKHbBIE.

3aKOHbl COXpaHEHUsI MAacChl BEILECTBA, KPAaTHBIX OTHOILIEHUW, IMOCTOSHCTBA COCTaBa. 3aKOH
ABorajzipo, uuciao ABOrajpo, cieacTBue u3 3akoHa ABoraapo. [IoHATHS «MOJb», «MoOJIIpHas
Maccay, «MOJISIPHBII 00beM».

[lonsTe »SKBUBaJICHT. 3aKOH DJKBHBAJICHTOB. BalleHTHOCTh. OKBHUBaJEHTHAas  Macca.
DKBUBAICHTHBIN 00beM. CIIOCOOBI OTpe/IeNie sl YKBUBAJIEHTHOW MACChI CIIOKHBIX COSAMHEHU.
[TepBrie Mogenu crpoenus atroma Mognens Y. Tomcona. IIpotuBopeunst mogenu. «llnanerapuas
mozens» . Pesepdopma. IlpotuBopeunmst mopenu cTpoeHuss aroma 3. Pesepdopaa
sKcnepuMeHTanbHbIM JaHHbIM. [Toctynatel H. bopa. Henocratku Mmoaenu atoma o H. bopy.
CoBpeMeHHbIE TPEICTABICHUS O CTPOCHUH aTroMa. M30TOmbI.

DHepreTuvyeckoe COCTOSHUE 3JIEKTpOoHa B aToMe. KBaHTOBBIE YHCa.

[IpaBuna 3amomHEHUS AJIEKTPOHHBIX ClIOeB B arome (mpuHuun [laynu, mpuHIHMI HauMEHbIIEH
sHepTruH, npaBuiio XyHja, npasuia KiedkoBckoro).

[lepuoanueckuit 3akoH, nepuoanyeckas cucrema siaemeHToB J[.M. MenneneeBa u 31neKTpoOHHAas
cTpykTypa atoma. CoBpemeHHass (GOpMyJIHpPOBKAa NEPUOAMYECKOTro 3akoHa. [lepuoaunueckas
3aBUCHMOCTh  CBOMCTB  JJIEMEHTOB  (SHEpPrus  HWOHM3AIMH, CPOJACTBA K  JIIEKTPOHY,
ANEKTPOOTPHULATETLHOCTH U Pa3MEPOB aTOMOB) OT 3aIIOJHEHUSI 3JIEKTPOHHBIX CJIOEB.
CoBpeMeHHbIE MPE/ICTABICHUs 0 XUMUYECKOU cBA3u. KoBaneHTHas cBsi3b. [{1Ha U sHEprus CBSI3U.
[ToHsiTHE BAJIGHTHOTO yTJIA.

[TonstpHOCTB, MONISIPU3YEMOCTD, HACHIIIAEMOCTb, HAIIPABJIEHHOCTh KOBAJIEHTHOM CBSI3H.

OCHOBHBIE TOJIOKCHHMSI METOJA BAJICHTHBIX CBsi3e. [ MOpuam3amusi aTOMHBIX 3JICKTPOHHBIX
opbOuTaneit mpu oOpa3zoBaHUK KOBAJIEHTHOW XMMHUYECKOH CBSI3U.

Meroa monekymsipabix opoutaneit. Ctpoenue monekyn Hy u O, mo MMO.
JIOHOpHO-aKLENTOpHAsI, MOHHASA U METAJUIMYECKas CBS3b.

MeXMOeKyJISIpHbIE B3aUMOICHCTBUS (BaH-/I€P-BaaIbCOBBI B3aMMOICUCTBHS, BOJIOPOIHBIC CBSI3HU).
[lepBblli 3aKOH TEPMOJAMHAMHMKMA TPUMEHHUTENIBHO K XHMHYECKUM cucremam. lloHsTus
COHTAIBINSY, «CTAHIAPTHAS SHTAIBIHUS OOpa3oBaHMs». TEPMOXUMHUYECKHE ypaBHEHUA. 3aKOH
I''1. T'ecca. CneacrBue u3 3akoHa ['ecca.

BTopoii 3ak0H TepMOIMHAMHUKY TPUMEHUTEIHHO K XUMUYECKUM cucTeMaM. [IoHSITHE «IHTPOIHS,
«cTta”aaptHas sHTponus». Crnenctue u3 3akoHa ['ecca.

B03MOXHOCTh MpPOTEKaHUS] XUMHUYECKOW peaKIMU. DHTAJBINUWHBIM M SHTPONUNHBIA (AaKTOPBHI.
Oueprus ['n06ca. BnusHue TemnepaTypsl Ha IPOTEKAaHUE XUMUYECKUX PEAKITUH.
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19.

20.

21.

22.

23.
24.

25.
26.
217.
28.

29.
30.

31.

32.

33.
34.

35.

36.

37.

38.
39.

40.

@DaxTOophl, BIUAIOLIME HA CKOPOCTh XUMUYECKOW pEaKLUU: KOHLEHTpalus (3aKOH JEHCTBYIOIINX
Macc), TeMreparypa (TemrnepaTypHblid KO3 (OULIUEHT peaklun), SHePTUs aKTUBALIUH.

Karanu3. MexanusMmbl karanusa. Buasl katanusa. [IpuMeHeHne kaTtanu3aTOpoB B XMMHUYECKHX,
OHMOJIOrMYECKHUX, TEXHUYECKUX CUCTEMaX.

Xumunyeckoe paBHoBecue. KoHcTanTa xumuueckoro paBHoBecus. [lpaBuna cmeleHus
xumuueckoro pasHoBecus (mpunuui Jle [larense).

PactBopsl. Buzsl pactBopoB (kinaccudukaiys no pa3iuyHbM npu3HakaM). CriocoObl BEIpakeHUs
KOHIIEHTPALlUHA PaCTBOPOB.

IIpoueccel pactBopeHus. [IoHATHS «CONBBATHIY, «TUAPATHD), KKPUCTAIIIOTUAPATHD.
PacTBOprMOCTE BEHIECTB B pa3IMYHBIX AarperaTHbIX COCTOSHUAX. DaKkTOphl, BIUAIOIIHAE Ha
PacTBOPUMOCTD BELIECTB. 3aKOH paclpeleeHHsl. DKCTPAKIIHS.

3akon ['eHpu u 3akoH Payns nis uneanbHbIX pacTBOpoB. D0ynuockonus. Kpuockonus.

Ocwmoc. Ypasuenue Baut-I'odda 1iist onpeneneHuss 0CMOTHYECKOTO JaBIECHUS.

PactBopbl anexTponutoB. Teopus snexkrponutudeckoi auccormanuu C. Appenuyca u J.U.
Menneneesa.

[TokazaTenu MmpoueccOB AMEKTPOJUTUYECKON IHUCCOLMALMN: CTENEHb JUCCOLMALMHA, KOHCTaHTa
JUCCOLUAINH, KaKYIIasiCsl CTENEHb IUCCOLMALMN, aKTUBHOCTbD JIEKTPOJIMTA.

PaBHOBeCHE B pacTBOpax MajaopacTBOPUMBIX AIEKTPOJIUTOB. IIpon3BeneHne pacTBOpUMOCTH.
DnexkTpoiauTHyecKas aucconuanus Boabl. Bomopoasbiii mokazartens. CriocoObl ompeeneHHs
BOZOPOJHOTO MTOKA3aTesl.

I'moponus coneil. Ilokazatenu mnpoueccoB Tuaposinza (CTENeHb TUAPOIM3a M KOHCTAaHTa
ruzponu3za). @akTopsl, BIUAIOIINE HA 3T IPOLECCHI.

[Tonatne 06 OKHCIUTEIHHO-BOCCTAHOBUTENBHBIX Mporeccax. CTeneHb okuciaeHus. Baxueiimue
OKHUCJIUTEIHN U BOCCTAHOBUTENH, 3HAYEHUE B IPOMBIIINIEHHOCTH U OBITY.

Mertopa sneKkTpoHHOro 6ananca. MeTo 1 HOHHO-MOJIEKYJISIPHBIX [TOJTypeaKIii.

XUMUYECKUE UCTOYHUKHU EKTPUYECKON 3HEepTrun. DnekTpoaHble noteHuuansl. 9JC. YpaBHenue
Hepncra u1a onpeneneHns 3J1eKTPOIHBIX TOTEHLUAIOB.

CrangapTHbIi BOJOPOIHBIN 31eKTpo. CTaHIapTHBIN 3JIEKTPOIHBIN NMOTEeHIMAN. P HanpsKeHui
METaJlJIOB.

OnexTpoiau3 U ero 3akoHbl. llocienoBaTeNbHOCTh ANEKTPOAHBIX mporeccoB. [IpumeHeHue
3JIEKTPOJIN3A.

Koppo3sus n 3ammra MeramioB. Buasl koppo3un. MakTopsel, BIMAOIME HA CKOPOCTh KOPPO3HUU.
CriocoOblI 3alUThl METAJIOB OT KOPPO3HH.

JlucniepcHoe cOCTOsTHUE BEUIECTBA. BHUIbI TUCIIEPCHBIX CUCTEM.

Komnonansie pactBopbl. CTpoeHHE KOJUIOMJIHBIX YacTHUI] (BHJIbI KOJUIOMJIOB). ONTHUECKHE U
JJEKTPOXUMHUUYECKUE CBOMCTBA KOJUIOUIOB. Y CTOWYUBOCTD KOJUIOMHBIX CUCTEM U KOAryJIALIMSL.
Bricokomonekyisipable  coeauHeHUs. CrocoObl  MONyYeHHUs, XapaKTEepUCTHKH, CBOMCTBA,
IIPUMEHEHHUE MTOJIMMEPOB.

TunoBoe npakTuyeckoe 3ajanue (N0 BApuaHTam)

XA B WD =

Onpenenuts MOJIIPHYIO MaccCy BEIIECTBA.

CdopMynupoBaTh 3aKOH WIH MMOJOKEHHE.

Yka3aTh TUII CBS3H B COEAMHEHUSX.

Hamucats snexkrpoHorpaduyeckyo GopMyity 3J1eMeEHTa.

CocraButh cxemy Bemectsa no MMO.

CocCTaBUTh KHHETHYECKOE YPaBHEHUE JIJIS PEAKIIHH.

CocTaBuUTh 3JIEKTPOHHBIN OanaHc U 3NEeKTPOHHBIE nonypeakiuu s OBP.

CocTaBuTh CTPYKTYPHYIO (hOpMyTy BemecTBa (B T.4. C UCIIOIB30BAaHUEM MPUIIOKEHHSI Avogadro).
Onpenenuts HOPMaJIbLHOCTh PACTBOPA.
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Kpurtepun oneHku:

Komnerenuuu

XapaKTepuCTHKA 0TBETA HA TEOPEeTHYECKU BOMPOC / BHINOJIHEHHUS
NMPAKTHYECKOT0 3aaHNUA

KoanuecTBo
HAOpaHHBIX
0aJ1J10B

OITK-1 (OITK-1.1,
OIIK-1.3, OIIK-
1.5)

JlaH DONHBINA, pa3BEepHYTHIM OTBET Ha IOCTaBJICHHBIA BONPOC, IIOKa3aHa
COBOKYITHOCTH OCO3HAHHBIX 3HAHUH MO JUCIHITUINHE, JOKA3aTEeIbHO PACKPBITHI
OCHOBHBIC ITOJIOKEHHSI BOIIPOCOB; B OTBETE MPOCIICIKUBACTCS Y€TKAsI CTPYKTYpa,
JIOTHYECKAsT TMOCJICIOBATEIBHOCTh, OTPaKAIOIIas CYIIHOCTh PAaCKPHIBAEMBIX
MOHATHUH, TCOPHH, SIBJICHUI. 3HAHUE IO MPEIMETY IEMOHCTPUpPYeTCs Ha (HoHE
MMOHUMAHKs €r0 B CHUCTEME JAHHOW HAyKH M MEKIUCUIUIUIMHAPHBIX CBs3CH.
OTBET W3J0XKCH JIUTCPATYPHBIM S3BIKOM C HCIOJB30BAHUEM COBPEMCHHOM
JUHTBUCTHYECKONH TEPMUHONOTHHA. MOryT OBITh [OMYyIIECHBl HEAOYETHI B
OTpENEICHUN TOHATHH, WCIPABICHHBIE CTYJCHTOM CaMOCTOSTEIBHO B
mporiecce OTBETa.

B mpakTrdeckoM 3alaHui MOXKET OBITh momymieHa | dakTudeckas onmoka.

24-30 6.

JlaH noHbIN, pa3BepHYTHII OTBET Ha IOCTABIEHHBIN BOIIPOC, IOKa3aHO YMEHHE
BBIJCIUTh CYNIECTBCHHBIE W HECYIIECTBEHHbIE IPHU3HAKH, IPUIUHHO-
cleAcTBeHHbIE CBsA3U. OTBET YETKO CTPYKTypHPOBAaH, JIOTHYCH, H3JI0XKEH
JIMTEPATYPHBIM A3BIKOM C HCIIOJIB30BAHUEM COBpeMeHHOﬁ THCTOJIOTUYECKOM
TEPMHUHOJIOTUH. MOFyT 6I>ITI) JOIYyHICHBI 2-3 HETOYHOCTHU M HE3HAUYMTEILHEIE
OLIMOKY, UCTIPABJICHHBIE CTYAECHTOM C IIOMOIIBIO MTPENOAaBaTEIsL.

B npakTryeckoM 3alaHuK MOTYT OBITh JonyIieHb! 2-3 (akTHyeckre OmnOKH.

16-23 6.

JlaH HeZOCTAaTOYHO IOJHBIM M HEJOCTATOYHO Pa3BEepHYTHIA OTBeT. Jloruka u
TIOCIIEI0BATEIFHOCTD M3JIOKECHUSI UMEIOT HapymeHus. JomymeHsl ommoOKu B
PacKpbITHM TOHATHH, ynoTpeOneHMH TepMUHOB. CTyIeHT He CcrocoOeH
CaMOCTOSATENIFHO BBIZICINTh CYIIECTBEHHBIE W HECYIIECTBCHHBIC NPU3HAKH U
NPUYMHHO-CIICICTBEHHBIE CBSI3H. B OTBETe OTCYTCTBYIOT BBIBOJABL YMEHHE
PacKpBITh 3HaYCHHE 0O0OOIICHHBIX 3HAHUHA HE MMOKa3aHo. PedeBoe odopmieHne
TpeOyeT MOnpaBOK, KOPPEKITHH.

B mpakTHdeckoM 3a/IaHUM MOTYT OBITh JOIYIIECHBI 3 ()aKTHISCKUX OMIMOOK.

6-1506.

OTBer mpeAcTaBiIsieT CcO0OM pPa3po3HEHHbIE 3HAHWS C CYIIECTBEHHBIMHU
omuOKaMu IO BOIPOCY. IIPHUCYTCTBYIOT (parMeHTapHOCTh, HEIOTHYHOCTH
u3noxenus. CTyICHT HE 0CO3HACT CBSI3b 00CYKIAEMOI0 BOMpPOCa 10 OWIETY C
JIPYTUMH O0BEKTaMHU AUCHUIUTUHBL. OTCYTCTBYIOT BBIBOJBI, KOHKPETU3AIUSI U
JIOKA3aTeIbHOCTh HM3JIOKEHUs. Peuyb HErpaMoTHAs, TEPMHHOJIOTHS HE
UCTOJB3yeTCs. JlOMOMHUTENBHBIC U YTOYHSIOIIAE BOIIPOCHI MPEIOIaBaTells HEe
MPUBOJAT K KOPPEKIIMU OTBETA CTYJCHTA.

[IpakTryeckoe 3a1aHUC HE BBHITIOTHEHO.

unu OTBET Ha BOIIPOC TMOJHOCTEI0 OTCYTCTBYET

uau OTKa3 OT OTBETA

0-5 6.

6.3. MeToanueckue MaTepuaJibl, Onpeaesiiolme npoueIypbl OLeHUBAHUS

XapakTepuCTHKHU NMPOLENYPbI

Bua npouenypsi

DK3aMeH

Lenb npouenypsl

OIIK-1.3, OTIK-1.5)

BrusiButh crenens chopmupoannocti komnereHimu OIMK-1 (OIK-1.1,

JlokanbHbie aKTBI By3a, | [lomoxkeHne o mTpOBENEHWH TEKYIIEro KOHTPOJIS VYCIIEBaEMOCTH U
perIaMeHTHUPYIOIIHE MIPOMEXXYTOUHOM aTTecTamum oOydarommxcss CB®Y, Bepcus 3.0,
MIPOBEJICHUE MPOLIETYPbI yTBepxaAeHO pekTopoM CBOY 19.02.2019 .
[Momoxxenue o 6amibHO-peiiTuHTOBOM cucteme B CBDY, Bepcus 4.0,
yTBepxkeHo 21.02.2018 r.
CyObeKThI, Ha KOTOPBIX | CTyAeHTHI | Kypca GakamaBpuara

HarpasJieHa IpoLeaypa

HepI/IOI[ HIPOBCACHUA IIPOLCAYPbL SuMHSS OK3aMCHallMOHHAasA CCCCHU

TpeOGoBaHHA K TOMEIIEHUSM U | -

MaTCpUaJIbHO-TEXHUYCCKUM

Cpe/ICTBaM

TpeboBanus Kk OaHKY OLIEHOYHBIX | -

CpeJICTB
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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

Onucanue npoBeleHHus | JK3aMeH NMPUHUMAETCs B yCTHON opMe Mo OuneTaM. DK3aMeHallMOHHBIN
MIPOLIEAYPBI OWier 1O [AUCUMIUIMHE BKIIOYAET JBa TEOPETHUYECKHX BOIpPOCa U

IpaKkTU4ecKoe 3aaanue. BpeMs Ha moarotoBky — 1 acTpoHOMUYECKHUH yac
[Mxans! onenuBanus | lllkana oreHnBanus pe3yabTaToB NpuBeaeHa B nm. 6.1 u 6.2. PI1J]
pe3yIbTaToB

PesynbTaThl npoueaypsl

B pesynbrare cmaum Bcex 3amanuii s CPC cTyaeHTy Heo0XommMmo
HaOpath 45 0aIOB, 9TOOBI OBITH JOMYIICHHBIM K dK3aMEHY
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7. IlepedyeHb 3JIeKTPOHHBIX M MEYATHBIX Y4eOHBIX M3JaHUH

ABTOp, Ha3BaHHE, MECTO U3JAHUS, U3AATECIBCTBO, TOJ
W37aHus y4eOHON TUTepaTyphl, BUJ U XapaKTepUCTHKA
MHBIX HH(OPMAIIOHHBIX PECYPCOB

IleuaTHble
HA3IAHN:
Hannune B Hb
CBdY,
kadeapanpHas
oubauoTeKa u
KOJI-BO
IK3EMILISIPOB

DJEeKTPOHHBIC H3TaHMs: TOUYKA
JOCTyIa K pecypey
(manmenosanue ObC, Ob
CB®Y)

OcHoBHas nuTeparypa

AxumoB JIL.U., TTapnoB A.M. Xumus: ydeOHOEe mocodue. —
CII6: Cankr-IlerepOyprekuit rocyJ1apCTBEHHBII
ApXUTEKTypHO-CTpOUTENbHBIH  yHUBepcureT, OBC ACB,
2011 [DnexkTpoHHOE U3aHuE]. —
http://www.iprbookshop.ru/19054.html

PexomennoBano  PemaknmoHHO-M3IATENIBCKUM  COBETOM
CIIGIACY

OBC IPR SMART

I'mmaxka HJL O6mas xumus. — M.: Harerpan-Ilpecc,
Kuopyc, 2009 (u 6onee nozaaue uznanus). 752 c.
Jonymeno MBuCCO CCCP

25

I'murka H.JI. O6mias xumust / mox pen. B.A. Tlonkosa, A.B.
Babkosa. — M., 2010. 886 c.
Jonymeno MBuCCO CCCP

20

CemenoB U.H. Xumust: yueOnux i By3os / M.H. Cemenos,
nJI.  Tepdunosa. — CII6.: XUMU3IAT, 2022.
[OnexTpoHHBIH pecypc]. —
http://www.iprbookshop.ru/122441 .html

PexomenyioBano MO PD

OBC IPR SMART

JlomoTHUTEIbHAS JINTEpaTypa

Angpeea H.A. Xumusi 1nemMeHTa M BSDKYLIMX BELLECTB:
yaebHoe mocobme / H.A. AmngpeeBa. — CII6.: CaHkT-
ITerepOyprckuit roCcyAapCTBEHHBIN ApXUTEKTYPHO-
cTpoutenbHBIM  yHHBepcurer, OBC  ACB, 2011
[DnexTponHEIH pecypc]. —
http://www.iprbookshop.ru/19053.html

PexomennoBano  PenakumoHHO-U3JATENbCKUM ~ COBETOM
CIIoT'ACY

OBC IPR SMART

Aptemenko A.M. Opranudeckas xumusa. — M.: Bricmn
mkoia, 2002.
Pexomennosano MO PD

10

Bapcykosa JL.T'., Boctpukosa I'.10O., I'nazkos C.C. ®uzuko-
XUMHS W TEXHOJOTHS  HOJMMEPOB,  IOJIHMEPHBIX
KOMITO3HMTOB: y4eOHoe rmocodue. — Boponex: Boponexckuit
rOCY/IapCTBEHHBIN APXHUTEKTYPHO-CTPOUTEIHHBIH
yausepcureT, ObC ACB, 2021 [DnekTpoHHOE H3TAHUE].
http://www.iprbookshop.ru/108353.html

OBC IPR SMART

Bbpysiko, M. I'. XuMus ¥ TEXHOJIOTHS TIOJTUMEPOB : yaeOHOE
nocobue / M. T'. bpysixo, JI. C. I'puropseBa, A. M. OpiioBa.
— Mockga : MUCHU-MI'CY, Aii [Tu Ap Meaua, ObC ACB,
2024. — 131 c¢. — ISBN 978-5-7264-3449-0. — Texcr :
anexTpoHHbIi // Iudposoit odpazoBarenbublii pecypc IPR
SMART : [caitT]. — URL:
https://www.iprbookshop.ru/140542.html

9BC IPR SMART

I'munaka H.JL. 3agaun u ynpaxsaeHus 1o o0mei xumun. — M.:
Wnrerpan-Ilpecc, 2009, 2007 (1 Gonee mo3HNe U3AAHUSA).
Honymeno MBuCCO CCCP

56

I'puropseBa JI.C. XuMusl B CTPOUTENBLCTBE: KypC JICKIMH /
JI.C. I'puropseBa. — M. : MOCKOBCKHI TOCYAapCTBEHHBIN
cTpouTenbHEIM  yHHBepcurer, JBC  ACB, 2010
[DnexTponHEI pecypc]. —
http://www.iprbookshop.ru/16316.html

OBC IPR SMART
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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
http://www.iprbookshop.ru/16316.html

3axapoBa O.M. IlecroBa WM.M. Opranuueckas XuMHs.
OcHoBbel kypca. — Hwmxnuit Horopoa: Hwmxeropoackuit
rocy1apCTBEHHBII APXUTEKTYPHO-CTPOUTENIBHBIN
yHuBepcurer, D9bC ACB, 2019 [DaextpoHHOE wu3gaHue].
http://www.iprbookshop.ru/107353 .html

OBC IPR SMART

KosanbuykoBa O.B., EropoBa O.A. Xumusa. Koxcmekr
nexuid. YaebHoe mocobue. — M.: Poccniickuii yHuBepcuTeT
Ipyx0sl  HapomoB, 2011 [DmekrpoHHOe  W3HAHUE].
http://www.iprbookshop.ru/11429.html

OBC IPR SMART

Koposun H.B. O6mas xumus. — M.: Beicmas mxoma, 2003.
557 c.
Pexomennmosano MO PD

40

10

ITorynseBa W.A. Kypc nexnwmit-ipedentanmii  «OCHOBBI
00I1IeH XM
http://moodle.nfygu.ru/course/view.php?id=16270

CJ1O Moodle

11

Pabunosnu B.A., Xasun 3.5I. Kparkuii xumuueckuid
cnpaBouHuK. — JI.: Xumus, 1991.

12

Crace H.®. CnpaBounuk 1o oOmieii  HeopraHm4eckon
XuMuM:  ydeOHoe mocobme. — Tomck:  Tomckwuii
HNONUTEeXHUYeCKUH  yHuBepcureT, 2014 [DnexTpoHHOE
W31aHue]. - http://www.iprbookshop.ru/34718.html
PexomenmoBaHo B KkadecTBe  y4eOHOTo  MoCOOHA
PenaknoHHO-U31aTEILCKUM CBETOM Tomckoro
MOJTUTEXHUIECKOTO YHUBEPCUTETA

OBC IPR SMART

13

XumMusi B CTpoHWTENbCcTBE: KOHcmekT Jekuuit / HO.B.
YeruaoBa [U ap.]. — M.: MOCKOBCKHH TOCYAapCTBEHHBIN
CTpOWTENbHBINA yHUBEpcHTET, Al [Tn Op Menuna, O95C ACB,
2015 [DnexTpoHHBIH pecypc]. —
http://www.iprbookshop.ru/40440.html

OBC IPR SMART

14

Yukun E.B. Xumus: yueOHoe mocobue / E.B. UmkuH. —
Tomck: ToMckuil rocynapcTBEHHBIH YHHBEPCHTET CHCTEM
YIOpaBIEHUS U PaauOdIeKTpoHUKH, Oiab Kontenrt, 2012
[DnexkTponHsbIit pecypcl]. -
http://www.iprbookshop.ru/13873.html

9BC IPR SMART

MeToaudeckue pa3padoTKH By3a

3aiiniea H.B. JlabopaTopHsIii mpakTHKyM 1O 00MIeH XUMHUH.
— Tomck, 2006.
PexomennioBano JIBPYMI|

56

ITorynsieBa 1.A. KOHTpONIbHO-U3MEPUTEIBHBIE MATEPUAIIBI
0 AUCHUIUTHHE «XuMus». Pazaenst «OOmas xuMus»,
«XuMHs 371EMEHTOB», «OCHOBBI OPraHNIECKON XUMUI. —
Hepronrpu, 2015, 2021.

48

DNEeKTPOHHBIE PECYPCHI

Xumus. [Toaroroska k EI'D: mpakt. mocobue mo
BBITIOJTHEHHIO TECTOBBIX 3aJ[aHUi. [ DJIEKTPOHHBIE TEKCTOBBIE
nanubie]. — M.: HoBas mkona, 2009.

Wzrorosurenn: OOO «YpanbCKuif 3JEKTPOHHBIN 3aBOI.
JInu. MIITP P® cepus BA® Ne 77-15 ot 21.09.2007, OO0
«Cenenay. JIunensus BA®D Ne 77-246 ot 21.07.2006, OO0
«PenmmuMactepy. JIunensus BAD Ne 77-41 ot 15.10.2007,
000 «Juck Ilpo ITmroc». Jlunensus BAD Ne 77-292 ot
12.02.2008, OO0 «Pentallpomy. Jlnmensus BA®D Ne 77-242
ot 31.03.2006.
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http://www.iprbookshop.ru/107353.html
http://www.iprbookshop.ru/11429.html
http://moodle.nfygu.ru/course/view.php?id=16270
http://www.iprbookshop.ru/34718.html
http://www.iprbookshop.ru/40440.html
http://www.iprbookshop.ru/13873.html

8. [lepeyenn pecypcoB HHGPOPMAIHOHHO-TEJIEKOMMYHUKAMOHHOI ceTn «UHTEepHeT» (1as1€e
ceTb-UHTEpHET), HEOOXOAMMBIX JISI OCBOEHHSI AUCUMUIJIMHBI
1. DnexkrponHas nH(OpMAIIMOHHO-00pazoBaTenbHast cpena «Moodley:
http://moodle.nfygu.ru/course/view.php?id=16270
. Auernn.py — https://acetyl.ru/
. MarepaktuBHas [lepnonnueckas tabnuia — https://ptable.com
. XuMuK.ru — https://xumuk.ru
. XuMu4eckue ypaBHeHHs OHIaiH — https://chemequations.com/ru
. BJ1 PubChem — https://pubchem.ncbi.nlm.nih.gov
. BJI ChemSpider — http://www.chemspider.com
. BJI 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. OtkpeIThiit 00pazoBaTenbHbIi nopran CBOY, kypc «O01mmast Xumus» —
https://online.s-vfu.ru/course/view.php?id=1965

O 00 1O\ DN K~ W

9. Onucanue MaTepHAJIbLHO-TEXHHYECKOH 0a3bl, HCOOXOAUMOI 1JIsl OCYIeCTBJICHHUS
o0pa3oBaTeIbHOIO MpoLecca 1o JMCUUIIINHE

Ne | Buabl yueOHBbIX HanmenoBanue aynuTopui,
N . Ilepeuenb o0opynoBanus
n/n 3aHATHH Ka0MHeTOB, JJa0opaTopuii u np.
1. | JIekuuoHHbIE MynbTuMeAMIHbBINA KAOMHET HoyT0yx ( ¢ BBIXOZ0M B
3aHSTHS Wurepner),
MYJbTUMENUNUHBINA IPOEKTOP
2. | [IpakTuueckue YueOHnas mabopatopust Xumuu (KabuHeT | XuMuUYeckas mocyaa u
3aHATHUS Ne 108 VJIK) // KOMITBIOTEPHBIHA KIIACC crierMagbHOoe 000py0BaHUE,
(mabopatopHble | (A7 IPOBEACHUS BUPTYabHBIX HarpeBaTeNbHbIE TPUOOPHI,
paboThl) 71a0b0paTOPHBIX PaboT) xuMmudeckne peakTunsl // [TK
3. | CPC Aynauropuu 1iis CPC (A511 YAK, 402 Kommnsrorep ¢ BBIXOAOM B
VIJIK) WHuTepuer

10. Hepeqeﬂb l/lH(l)OpMaIII/IOHHbIX TeXHOHOFHﬁ, HCIIOJBb3YEMBIX IIPHA OCYINECCTBJICHUH
06p330BaTeHLHOFO nmpouecca nmo TMCHMIVIMHE, BKJIIOYas MEPeICHb MPOrpaMMHOIo o0ecneyeHUus
Hu l/lH(l)OpMalll/IOHHI)IX CIIpaBOYHBIX CHCTEM

10.1. IlepeyeHb HH(POPMAUMOHHBIX TEXHOJIOTHH, MCHOJB3yeMbIX NPH OCYIIECTBJIEHUH
00pa3oBaTeIbHOIO MpoLecca 1Mo JMCHUIIIMHE

o MCIOJIb30BAaHUE HA 3aHATHUSX DJIEKTPOHHBIX U3aHUH (UTEHUE NEKINN C UCTIOTh30BAHUEM
CIal-pe3eHTalui, 3JeKTPOHHOr0 y4eOHOro nmocoOusi, MHTEPAKTUBHBIX MPHJIOKEHUN, MaTepUaioB
00pa3oBaTeNbHbIX U HHPOPMAIIMOHHBIX CATOB M0 XUMUH ), BUIEOMATEPHAIIOB;

. opranm3anus B3auMojeicTBus ¢ obydarommmucsa nocpeactsom CJIO Moodle, B T.u.
KOMIIBIOTEPHOE TECTUPOBAHHUE;

o MCIIOJIb30BaHNE AaBTOPCKOTO BUPTYAJIBHOTO JIaOopaTOpHOro mpakTuKyma «XumJlao-
Teopetuk» (6eta-Bepcusi);

. OpraHu3aus ayJuTOpHOW (JIGKIIMOHHOW) W CaMOCTOSTENIbHOW paboOThl CTYICHTOB
nocpenctBoM BuneokoHpepenucpsazu (Auaekc. Tenemoct, MTS Link), waroB (rpymnmsl B VK).

10.2. IlepeyeHb NPOrpaMMHOro odecnevYeHust
MS PowerPoint, MS Word, oducusie cepBucs! Yandex (JOKyMEHTbI, TPE3CHTAIMH, TAOIHIIBI)
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http://moodle.nfygu.ru/course/view.php?id=16270
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

10.3. Ilepeyenbs MHGOPMALHMOHHBIX CIPABOYHBIX CHCTEM

1. Auetun.py — https://acetyl.ru/

2. NntepaktuBHas [lepuonnyeckas tabauna — https://ptable.com

3. XuMuK.ru — https://xumuk.ru

4. B/ PubChem — https://pubchem.ncbi.nlm.nih.gov

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

6. bJI ChEMBL — https://www.ebi.ac.uk/chembl

7. BI NIST Chemistry WebBook — https://webbook.nist.gov/chemistry
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https://acetyl.ru/
https://ptable.com/
https://xumuk.ru/
https://pubchem.ncbi.nlm.nih.gov/
http://www.chemspider.com/
https://www.ebi.ac.uk/chembl
https://webbook.nist.gov/chemistry

JIUCT AKTYAJIM3AIIMUA PABOYEN NPOT'PAMMBI JIJUCHUILJIAHBI

b1.0.15 Xumus
YueOHsblIi BHeceHHbIe U3MEHEHUS IIpenonasarens IIporokon 3acenanus
roj (®HNO) BBIITyCKaroLeH kadeaps

(mara, HOMEp), DO
3aB.KadeIpoid, OIIKUChH

B mabnuye yrxazvieaemcs monvko xapakmep usmenenull (Hanpumep, usmMenenue memol, CRUCKA UCIMOYHUKO8 NO meme Ul
memam, CpeodCcme NPOMeNCYMOUHO20 KOHMPOJIS) ¢ YKA3AHUEeM NYHKmMoe pabouetl npoecpammbl. Camo codepoicanue usmeHeHu
ohopmasiemcs RPUNOIHCEHUEM NO CKBO3HOU HYMepayuu.
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