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1. AHHOTAILIUA
K padoyeii nporpaMme THCHHUIIMHBI
b1.0.15 Xumus
TpynoemkocTs 3 3.e.

1.1. Heab ocBoeHUst U KpaTKoe co/iep:KaHue JUCIHUIITTHHbI

[TocTOosIHHO yBETMUYMBAIOIIMICS 00beM HWHPOPMALNHK, BAXKHOCTh AaKTyaJlW3aldd 3HAHUHA B
YCIOBHSIX OBICTPO Pa3BUBAIOLIMXCSI COBPEMEHHBIX TEXHOJIOIMH MPOU3BOJCTBA AETIAI0T HEOOXOAUMBIM
BHE/IpEeHHE WH(POPMAIIMOHHBIX W «CKBO3HBIX» TEXHOJOTHH B TMPENOAaBaHWE MHOTHX 0a30BbIX
JUCLUIUIMH, B TOM YHUCJI€ XMMUHU, OCHOBHOH II€JIbI0 KOTOPOH SIBISIETCA M3y4dEeHUE OOIIMX 3aKOHOB U
MPUHIUIIOB I MOCJIEAYIOIIEr0 UX HCIIOJIB30BAaHUS IPU OCBOCHMM MEKIIPEIMETHBIX IUCLHUILIMH U
CHELKYPCOB, yIIyOJieHHEe UMEIOIUXCA MPEeACTaBICHUH M MOJTy4YeHUE HOBBIX 3HAHUM M yMEHMH B
o0macTd XWMHH, 0€3 KOTOPBIX HEBO3MOXXHO pEIICHHE COBPEMEHHBIX TEXHOJOTHYECKHUX,
9KOJIOTUYECKUX, CBIPhEBBIX M OSHEPreTUYECKUX MpoOJieM, CTOSIIUX TMepesl YeIOBEYECTBOM.
HeobxonuMocTh akTyanu3aluy TakkKe ONpeesieTcsl COKpallleHuEM 00beMa ay JUTOPHOW Harpy3Ku U
BO3MOXHOCTSIMM KOMIIEHCUPOBATh JAHHBIA (hakT 3a CUET MPUMEHEHUS psijla CKBO3HBIX TEXHOJOTHH U
U(PPOBBIX HHCTPYMEHTOB B CAMOCTOSITEIIbHOW pabOTe CTYIEHTOB.

Kpartkoe conepxanue aucuuiuinHbl: CTeXHMOMETpUYecKue (KOJIMYECTBEHHBIE) COOTHOILICHHS B
xumun. CTpoeHHe aToMa U MEepUOJUYEcKas CUCTEMAa XUMHUYECKUX 3JIEMEHTOB. XHWMHUYECKasi CBA3b.
TepMoauHaMMKa M KHHETMKAa XUMHYECKMX IpoueccoB. PacTtBopel. JlucmepcHble  CHCTEMBI.
Onekrpoxumuueckue nponecchl. Kopposusa. Xumus metannoB. OCHOBBI XUMHUHU BSDKYIIMX. XHUMUS
BBICOKOMOJIEKYJISIPHBIX COCTUHEHUH (ITOJUMEPBI, HAHOCTPYKTYPBI).

1.2. Ilepevyenb MJIAHMPYEMBbIX Pe3yJIbTATOB 00yUeHHs MO JUCHHUILINHE, COOTHECEHHBIX C
IVIAHUPYEMBbIMH Pe3yJ1bTaTaMH 0CBOCHHS 00pa30BaTe/IbHON MPOrpaMMbI

HaumenoBanue [Tnanupyemblie Wupukaropet [Tnanupyemslie OueHouHbIe
KaTeropuu Pe3yIBTATHI JOCTIKEHUS pe3yIbTaThl 00yUEHHSI 10 cpencTaa
(Tpymmbn) OCBOCHHS KOMIICTEHITHIA TUCIUTUTNHE
KOMIETCHIIHA porpamMmsl (Koa 1
coaepKaHne
KOMITETEHITHH )
O6menpodeccnona | OIIK-1: Cnocoben | BoisaBnenue u Hmems npeocmasnenue: o | naboparopHas
JIBHBIE pemaTs 3aja4yn | KnaccuuKaums CTPOCHHHU aTOMOB U pabora,
KOMIETEHINH npodeccHOHaNbHON | (PU3NYECKUX U MOJIEKYJI; O BUAAX paboyas
JEATEIbHOCTHA Ha | XUMHMUYECKHX MPOLECCOB, | XMMUYECKOMU CBSI3U U terpaap, PI'P,
OCHOBE MIPOTEKAIOIINUX HA crocobax ee 00pa3oBaHus; | TECT,
HCTIOJIH30BaAHUS 00BEKTE 0 XUMHYECKUX CHCTEMax 9K3aMEHAIOH
TEOPETHUYCCKIX U | mpodeccuoHaIbEHOM (pacTBOpax, HBIC OMIIETHI
MPAaKTHIECKUX OCHOB | nestenpHOCTH (OITK- KaTaITUTUYCCKUX,
€CTECTBEHHBIX | 1.1); JIUCTIIEPCHBIX,
TEXHUYECCKUX HaYK, a | OlpeleIeHue ANEKTPOXUMUICCKUX
TaKKe XapaKTePUCTHK cucremax, BMC), nx
MaTeMaTHIeCKOTO XIMHYECKOT0 TIporecca CBOMCTBaX; O HA3HAUYCHUH
armapara (sSBJICHMS), XapaKTEPHOTO | M 0OJACTIX MPUMEHEHHUS
IUIsE 0OBEKTOB OCHOBHBIX XHMHUYECKHUX
poheCCHOHATIBHON BEIIECTB U UX
JIESITEILHOCTH, HA OCHOBE | COCTUHCHUM;
IKCIEPUMECHTATBHBIX 3HAMb: XUMHYECKYIO
nccnenosanui (OITK- TEPMUHOJIOTHUIO U
1.3); MOJIb30BATHCS €10 MIPU
BEIOOp 0a30BBIX OTMCAaHNH XUMUYECKIX
¢u3nIecKuX u SIBIICHHIT; OCHOBHBIE
XIMHYECKHIX 3aKOHOB CTEXHOMETPUIECKHE
JUTSL peLlIeHHS 3a7a4 3aKOHBI,
poheCCHOHATBEHON (byHIaMeHTabHbIC
nestenbHOCTH (OIIK-1.5) | KOHCTaHTHI, €TUHUIIBI UX
HU3MEPEHUs; 0COOCHHOCTH
MIPOTCKAHUS U




BO3MOXKHOCTH YIIPaBICHHS
XO/I0M XHUMHUYECKOTO
Iporecca; CTPOCHNE
BEIIECTB B
KOHJICHCUPOBaHHOM
COCTOSTHHU; 3aBUCIMOCTh
CBOICTB BEILIECTB OT TUIIA
KPHCTaJUTMIECKOMN
peLIeTKH; OCHOBHBIE
(momysipHBIE)
oOpa3oBaTelbHbIC
HHrepHeT-pecypcebl
(XuMuK.ru

https://xumuk.ru; Acetyl
https://acetyl.ru;

XUMHAYECKUE YPABHEHUS
OHJIalH
https://chemequations.com
/ru u ap.); mudpoBeIe
pecypchl JUIsl peleHUs
3a1a4/mpoobieM B
po¢heCCHOHATEHOM
KOHTEKCTE U ISl OLICHKU
Pe3yJIbTaToOB pelICHHs
yMemb: TIIaHUPOBATh
XMMHUYECKHE
OKCIICPUMEHTBI I
NIPOBEPKU HAYYHBIX
TUIIOTE3; 000011aTh
TIOJTy4YEHHbIE Pe3yJIbTaThl;
UCKaTh MH(POPMAILHIO B
cetu UHTEpHET C
HCIIOJIb30BAHUEM
(GUITBTPOB M KIFOUEBBIX
CJIOB; BBIJICIISITh
poheCCHOHATBHO-
3HAYNMYI0 HH(OpMAIHIO;
OLICHUTH
nH(OpMaLNIO/IaHHbIEe Ha
JIOCTOBEPHOCTH U
pEeNeBaHTHOCTh
CpaBHEHHEM HECKOJIBKUX
HCTOYHHUKOB
nHpOPMAIIHH;
CaMOCTOSITEIILHO
ompenensTh IpoOeIsl B
CBOUX 3HAHUSIX U
KOMIIETEHIIHSX C
HCIIOJIb30BaHUEM
HHCTPYMEHTOB
CaMOOIEHKU 1 HU(POBBIX
OLICHOYHBIX CPEICTB
(C10 Moodle,
IIPEAMETHBIE TECTHI 110
JUCLUTLTHHE « XUMUSI»;
Bank TectoB (pa3men
«O0pazoBaTenbHBIE)
https://banktestov.ru u
ZIp.); OTIICHUBATh
MPaKTHYECKYIO
3HAYMMOCTb PE3YJIbTaTOB
MIOUCKA C MOMOIIBIO




U(pPOBBIX
HHCTPYMEHTOB,;
671a0emb: METOIKAMHU
pacyera 1o OCHOBHBIM
CTEXHOMETPHUYUCCKUM
3aKOHaM: KOJINYEeCTBa
BEILIECTBA, MACChl, 00beMa
rasa, MOJIIPHOI Macchbl,
MOJISIPHOI Macchl
SKBUBAJICHTA,
JJIEMEHTHOTO COCTaBa
CJIO)KHOT'O BEIIECTBA;
pacyera 1o XUMHYECKUM
YpaBHEHUSIM; TETUIOBBIX
3¢ (GEeKTOB U CKOPOCTEH
peakiuii;
KOJIMYECTBCHHBIX
XapaKTepPUCTUK PACTBOPOB
3NIEKTPOIIUTOB U
HEIICKTPOIIUTOB: BUIOB
KOHLeHTpauui, pH,
TEMIIEPATYPbI KUIICHUS U
3aMep3aHus;
KOJINUECTBEHHBIX
XapaKTEePUCTUK
OKHCJIUTENHHO-
BOCCTaHOBUTCIIBHBIX
CHCTEM, I'aJIbBAHHYCCKUX
3JIEMEHTOB, B IIpoLieccax
3NIEKTPOIIH3a;
MPaKTHYECKUMHU
HaBBIKAMH pabOTHI C
XHUMHUYECKUM
000pyIOBaHUEM H
peakTUBaMH B
COOTBETCTBUH C
MHCTPYKLMEH WIH
METOJUKOMN MPOBEACHUS
9KCIIEPUMEHTA C
coOiroieHeM
TpeOOBaHUN TEXHUKH
0e30MacHOCTH;
HaBBIKaMH pabOThI: €
HWHTEPAKTUBHBIMHU
MIPUJIOKEHUSIMHE
(https://ptable.com
(MHTEpaKTUBHAS
Iepromnueckas Tabnuia),
Acetyl https://acetyl.ru u
Ip.); € UM(PPOBBIMU
cepBUCaMU IS
CaMOTECTUPOBaHUs
(manpumep, bank TectoB
(paznen
«O0pazoBaTenbHBIE)
https://banktestov.ru;
MPEAMETHBIC TECTHI 110
JUCLUILTHHE « XUMUS»,
CJ10 Moodle); ¢
OOJIBIIMMH MacCHBaMH
JIAaHHBIX B IIU(POBOI
cpene (Big Data) (Acetyl
https://acetyl.ru, PubChem




https://pubchem.ncbi.nlm.

nih.gov, ChemSpider
http://www.chemspider.co

m u 1p.)

HaBbIKaMH pabOThI U
NoucKa HHGOpMaIKH B
JIEKTPOHHBIX
OMOIMOTEYHBIX CUCTEMAX
(IPRBooks u npyrue 3bC,
JTOCTYTIHEIE B BY3€)

1.3. MecTO IMCUMIIIMHBI B CTPYKTYpPe 00pa30BaTeIbHOW POTrPaMMbl

HNunexc HanmeHnoBanue Cemectp WNHnekchl 1 HAMMEHOBAaHUS YUEOHBIX JUCIUIUIHH
JUCLUTUIMHBI W3y4YECHUS (MoJtyneil), mpakTUK
JUTSL KOTOPBIX
Ha KOTOpPbIE ONUpaeTcs .
. coJiepKaHue JaHHOU
coJlepiKaHue JaHHON
JTUCIUILTUHBI (MO JIsT)
JTUCITUATITUHBI (MOIYJIS) Ny
BBICTYTIAET OTIOPOM
b1.0.15 Xumus 1 3HaHUSA, YMECHUS U b51.0.04.01
KOMIICTCHIIHH, be3omacHOCTE
MOJTy4YEHHBIE KHU3HEACSITEIbHOCTH
00yJarmuMuCs B b1.0.27 Mertamnunueckue
cpenHeit KOHCTPYKIIUHU, BKITIOYast
001e00pa3oBaTEIbHON | CBapKy
LIKOJIE b1.0.28 KoxcTpykuuu u3

JiepeBa M IacTMace
51.0.29
KenezobeToHHBIE 1
KaMCHHBIC KOHCTPYKITUH

1.4. SI3bIk NpenogaBaHusA: PyCCKUM.




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

Boinucka u3 yyeOHoro miana: nias rpynnst b-11I'C-24

Ko n HazBaHue AMCIMIUIMHBI IO YYeOHOMY TIJIaHy

b1.0.15 Xumus

Kypc nzyuenus 1
CemecTtp(bl) U3yUeHUs 1
dopmMa IpoMEeKYTOUHOU aTTeCTalluu (3a4eT/3K3aMEH) OK3ameH
Pacuemno-epaghuueckas paboma, ceMecTp BbIIIOIHEHUS 1
TpynoemkocTts (B 3ET) 33ET
Tpynoemkocts (B yacax) (cymma ctpok Nel,2.3), B T.4.: 108
Nel. KontraktHasn pabora o0yyarmmxcs ¢ | O6BeM ayTUTOpPHOM Brtu.c
npenoaasareneM (KP), B yacax: paboTsl, IIPUMEHEHUEM
B Hacax HOT unu 20, B
qacax
O6nem padotsl (B wacax) (1.1.+1.2.+1.3.): 55 -
1.1. 3aHsTHS JIGKIMOHHOTO THUMA (JIEKIIUH) 36 -
1.2. 3aHaTHsi CEMHMHAPCKOTro TUNA, BCErO, B T.4.: 18 -
- 1abopaTopHbIe PaOOTHI 18 -
1.3. KCP (KOHTpOJIb CaMOCTOSITENBHOW pPabOTHI, 1 -
KOHCYJIbTAII1H)

9K3aMEHa B YYCOHOM IIJIaHE)

Ne2. CamocrosiTesqibHass padora odyuaromuxcs (CPC) 26
(B yacax)
Ne3. KosmyecTBO 4acoB Ha 3K3aMeH (IIpU HaIU4YUU 27




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

3.1. Pacnpene/ieHue 4acoB 1o pa3jaejaM U BUJAaM y4eOHbIX 3aHATHI

Paznen Bcero KonTakTHas paboTa, B 4acax Yacer CPC
4acoB
= =
o o
N ¢
= =
o @)
Q) Q)
= o =
0] = 2] ~
S &) = =
T te) = S
[9) < O =
o ta? = =
s 2 S | 2
S = S 5,
o o, o 3
= S) = s
= o g Q o
= < g, x| &
= = = 2 | =
XuMHsI KaK pa3fie)l eCTeCTBO3HAHMUS. 81 4 - 2 - 1 -
CrexuoMeTprUIeCKre 3aKOHBI XUMHUH (TeMa
D
CrtpoeHue aTromMa 1 IepuoIndecKas cuctemMa 4 - - - -
J .M. Menneneesa (Tema 2)
Xumuyeckas CBSI3b 1 CTPOCHUE MOJIEKYJT 4 - - - -
(Tema 3)
OO1ue 3aKOHOMEPHOCTH XUMUYECKHX 4 - 4 - 2 (JIP)
peaxuuii (Temsl 4, 5)
PactBopsI (TeMBI 6, 7) 4 - 4 - 2 (JIP)
OCHOBBI 31IEKTPOXUMUU (TeMBbI 8-11) 8 - 8 - 4 (JIP)
JlucniepcHble U KOJUTOUIHBIE CUCTEMBI (TeMa 2 - - - 2 (CT)
12)
XuMUs TOJIUMEPOB (BHICOKOMOJIEKY IS PHBIX 2 - - - 7 (CT)
coenHEeHMH) (Tema 13)
TectupoBanue 4 - - - 3 (IIT)
PT'P - - - - 6 (PTP)
Bcezo uacos 3a 1 cemecmp 81 36 - 18 - 1 26

[Mpumeuanne: JIP — cocraBneHue ordyeToB mo JyaboparopHbM 3aHsaTHsM, IIT — moaroroBka k tectupoBanuto, PI'P —
Harucanue pacueTHo-rpaduueckort padotel, CT — caMmocTOsTEIHHOE U3YUYEHHE TEM.

3.2. Conepxxanue TeM NMPOrpaMMbl U CHATIIUHbBI
Tema 1. Xumus kax pazoen ecmecmeo3nanui. Cmexuomempuueckue 3aK0OHbl XUMUU

[Ipenmer u 3agaun XuMuu. XUMAYECKUE 3HAHUS B IPAKTUUECKOU AEATEIIBHOCTH JIIOACH. XUMUS
B CHCTEME €CTECTBEHHBIX HayK.

HcTopust XuMHK: IOUCK TIEpBOdJIeMeHTa B ¢puitocopckux yueHusx pesueit ['perun; aaxumus,
ATPOXUMHUSI; OTKPBITHE MEPBBIX XUMUUYECKUX 37eMeHTOB. Tpyasl M.B. JlomonocoBa u A.JI. JIaByasne;
3aKOH COXPAHEHHs MacChl BEIIECTBA; AaTOMHO-MOJIEKYJISIPHOE YUEHUE U YUYEHHE O COCTABE BEILIECTBA.
JIx. lanbTOH: 3aKOH KpaTHBIX OTHOIIICHUH, aTOMHBIHN Bec. Kimaccudukarius 31eMeHTOB TI0 UX aTOMHBIM
Becam. XK. TIpyct: 3aKoH mocTostHCTBa coctaBa. M.51. Beprenmyc: XuMudeckas CHMBOJINKA, yPaBHEHHS
XUMUYECKHUX PEAKIIHil, yTOUHEHUE ATOMHBIX BECOB. | [OHATHSA: aTOMHas e IMHKIIA MACChl, OTHOCUTEIbHAS
aTOMHas Macca 3JIEMEHTa, OTHOCUTEINIbHAsL MOJIeKyJisspHas Macca Bemectsa. JK.JI. I'eif-Jlroccak: 3akoH
MPOCTHIX OOBEMHBIX OTHOIIEHWUW. A. ABoramapo: 3akoH ABoranpo, uuciio ABoraapo. Ilonstue o
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KOJINYECTBE BEIIECTBA: MOJIb, MOJISIPHASI Macca, MOJSIpHBIA 00beM ra3oB. ['a3oBeie 3akoHbl. 1. Puxtep:
MIOHATHE PKBUBAJICHT, 3aKOH SKBMBAJIEHTOB. BaJleHTHOCTS.

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

Kpamkuii me3uc: @yuKyuoHan uHmepaxmusHou nepuooudeckoi mabauysvl Ptable: nozeonsem noxazame
3AKOHOMEPHOCNTb UBMEHEeHULl MAKUux Cceolcms o1eMeHmoe6, KdakK paéuyc amoma, dacpezanitHoe cocmosinue,
OMmMHoOWuerHue K XxumudecKum ceMeL?cmeaM, JIEKMpoompuyameibHocmy, memnepamypobl acpecantiblx nepexodoe,
9Hepeuu CpooCcmea K IIeKMPOHY U UOHU3AYUU, Odem npedcmagierue 00 U36eCHHbIX 6 HACmosiee 8peMs
UBOMONAX INeMEeHmMO8, SKII0UAS Xapakmep ux pacnada, oaem npeocmasienue O Xapaxkmepe pacnpeoeneHusl
INEKMPOHOB, 6 M.Y. NO KEAHMOBbIM SUEUKAM (INEKMPOHHbIE U INEKMPOHHO-2paguueckue Gopmyinl),
ocobennocmu CMpPOERUSL INIEKMPOHHbLX 0p6umaﬂell uepes npebcmaeﬂenue K6AaHmMOBblX ducei, sKjlodaem 6a3y
eeulecme (6 m.4. ¢ UCnoJjib306aHUEM 6blcmp020 NnoucKka Ha OCHO6aHUU KA4eCcmeeHHOo20 cocmaea)

Atomuctnueckue runotessl JJemoxpura, . Hetotona, JI. Jansrona. OTKpbITHE 3JEKTPOHA U
JIPYTUX dJeMEHTapHbIX yacTull. Mozaens atoma 1o Y. Tomcony («M3tom B mynunre»). Monens atoma
no 3. Pesepdopny («Ilnanerapnas monensy). [IpotuBopeunss B mogenu O. Peseppopaa. OcHoBHOE
IIOJIOKEHUE KBAHTOBOM Teopuu. Monens atoma no H. bopy. KopryckynspHO-BOIHOBOW Iyain3m
9JIEMEHTAPHBIX YaCTHLI.

CoBpeMeHHbIE KBAaHTOBO-MEXAaHUYECKHE MPEJCTABICHHUS O CTPOEHUU aToMa: SApO: COCTaB,
3apsij sAApa, aTOMHBIA BeC, MOPSAKOBBIM HOMEp B NEPUOJUYECKOM CHUCTeMe, M30TOIbl (Ha mpuMepe
uHTepakTuBHOU [leproamueckoit Tabnuibl Ptable); 3nexkTpoHHas 000J10YKa: AIEKTPOHHAS OpOUTAb,
KBAaHTOBbIE uucia (TJ1aBHOE, OpOMTaJIbHOE, MAarHUTHOE, MarHUTHOE CIHHOBOE) (Ha Tmpumepe
uHTepakTHBHOH [leproanyeckoit Tabmuisl Ptable); 3amomHeHne 3JeKTPOHHBIX ci0eB: puHIwmI [aynm,
OPUHIMUI HauMEHbIIeH »sHepruu, mnpaBwio XyHAa, npaBwia KieukoBckoro (Ha mnpumepe
uHTepakTHBHOH [leproamueckoii Tabnuibl Ptable).

CocTosiHME 3JEKTPOHHBIX OOOJIOYEK JIEMEHTOB U TMEPUOAUYHOCTb MX CBOMCTB: SHEPIHs
MOHM3AIMH, CPOACTBO K JJIEKTPOHY, 3JIEKTPOOTPULATENILHOCTb, ATOMHBIE paJAMyChl (Ha IMpUMepe
uHTepakTuBHOU [lepuoanueckoii Tadnuib Ptable).

Tema 3. Xumuueckasn céa3p u cmpoeHue Moaexyn (¢ ucnoivb3oeanuem npuioxcenus Avogadro)
Kpamxuii mesuc: Ilpunooicenue Avogadro obradaem OocmamoyHviM @QYHKYUOHAIOM O HOCMPOEHUs.
epagpuueckux cmpyKmypHoix opMmys HEOP2AHUYECKUX U OP2AHUYECKUX BeUecms, GKIYAen 6CIMPOeHHYI0 0a3y
20MOBLIX CMPYKIYPHBIX (YOPMYI MHOSUX HUSKOMONEKYIAPHBIX OP2AHUYECKUX Belyecms, NpUMepsl 2Uuopuou3ayull
aAmomHbwslx 0p6umaﬂeﬁ, noseoJjidem CMO@@ﬂupOGde u oyeHumo nocpe()cmeom nocmpoOeHHblX Mooenel maxkue
CBOUCMBA XUMUYECKOU C643U, KAK 8aIeHMHbLU yeoi, ()]ZMHCZ, IHeEpcUs C8A3U.

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

KoBanenTHast cBs3b (C MCHOIb30BaHUEM NpHIIOKEeHUs Avogadro). MeToJ BaJIeHTHBIX CBS3EH.
XapakTepUCTUKM  BAJEHTHOM  CBSI3U:  HACBHIIIAEMOCTb,  HANpaBICHHOCTb,  IOJSPHU3YEMOCTb.
I'mbpuan3anys aTOMHBIX BaJEHTHBIX OpOHTaneid. MeTos MONEKyJISIpHBIX opOuTaneld. DIIeKTpOHHbIE
CTPYKTYpPbI HEKOTOPbIX MoJieKy1 1o metoxy MO u ux coiictBa. loHHas CBS3b.

Mertannuueckas cBsi3b. MeTauibl, IPOBOIHUKH, TIOTYTIPOBOJHUKH, TUIIIECKTPUKH.

Bonoponnas cBsa3b (¢ ucnoib3oBaHueM npuiioxkeHuss Avogadro). MexmonekysipHble
B3anMo/eiicTBus (cuibl Ban-aep-Baanbca).

KommiekcHbie coeiMHEHUS: HOH-KOMIUIEKCOO0pa30BaTelb, JUTaH/Ibl, BHYyTPEHHSS U BHEIIHSSA
cdepbl, KOOPIAUHALMOHHOE YHUCI0. MOHO- M NOJIMIEHTaTHbIE JTUranabl. HoMeHKIaTypa KOMIUIEKCHBIX
coenuHeHni. Kinaccudukanms KOMIUIEKCHBIX cCoeTnHEHUH. J(rccoruanusi KOMIUIEKCHBIX COSTUHCHHM.
KoHcTanTta ycTOHYMBOCTM KOMIUIEKCHOTO HOHA. [Ipuposa XMMHYECKOH CBSI3M B KOMIUIEKCHBIX
coenuHeHusX. [IpuMeHeHne KOMIUIEKCHBIX COEMHEHUH.

ArperatHoe = cocTosiHMe  BemlecTBa.  Kpucraiuimdeckoe U aMoppHOE  COCTOSIHHE.
Kpucrannuueckas pemerka. XuMU4yecKas CBsA3b B KPUCTANIMYECKUX TENAX.

Tema 4. dnemenmul Xumuueckoi mepmoOUHAMUKU

BuyTtpennss sneprusd. [-il 3aKkoH TepMOAMHAMUKYA NPUMEHUTENBHO K XMMHUYECKUM CHCTEMaM.

[ToHATHS «IHTANBNUA», «CTAHAAPTHAS SHTAIBIUSLY, «IHTAIBINA OO0pa30BaHU». DHEPreTHUecKue




3¢ (deKTh XUMUIECKUX peakiuii. TepMoxuMuueckue ypaBHeHus. 3akoH ['ecca u ciencteue u3 Hero. 11-
U 3aKOH TEPMOJMHAMUKH NPUMEHUTENBHO K XHMHYECKUM cucrteMam. [loHATHE «3HTpONUsD,
«CTaHaapTHas HHTponus». HampaBieHue NpOTEKaHHWS XWMHUYECKOW pEakUUHh. DHTAIBIUUHBIA U
SHTponuitHbIA (hakTopsl. DHeprus ['mubOca. BrausHue TemmepaTyphl Ha HalpaBiICHHE MNPOTEKAHUS
XUMHYECKHX PEAKIUM.
Tema 5. Xumuueckasa Kunemuka

[lonsTe cucTeMbl, BUABI XMMHMYECKHUX CHCTEM. ['OMOr€HHbIE U T€TEPOrCHHBIE PEaKIUH.
CKOpOCTh TOMOT€HHBIX M TE€TEPOre€HHBbIX peakuuil. PakTophl, BIAUSIONINE HA CKOPOCTh XUMHUYECKON
peaxIyu: KOHIICHTpanus (3aKOH JEHCTBYIOMIMX Macc), Temreparypa (TemmeparypHbliii ko3ddumument
peaxiuu, npaBuio Baut-I'odda), sHeprus aktuBauuu. YpaBHeHue AppeHuyca.

Karanuz u karamutuueckue cuctemsl. [IpuMeHeHHE KaTaau3aTOpoOB B XUMHUYECKHX,
OHMOJOTUYECKHX, TEXHUYECKUX CUCTEMaX.

Xumnueckoe paBHoBecue. KoHcranta XmMuueckoro pasHoBecus. llpaBuna cmemeHus
xummu4deckoro pasHoBecus (mpunuui Jle [llarense-bpayna).

PaBHOBecusi B rereporeHHBIX cucTteMax. da3oBoe paBHOBecue W mpaBwio (a3 ['ubOca.
[IpeacraBnenus o fuarpaMmax COCTOSTHUM.
Tema 6. Pacmeopuvl Kak xumuueckue cucmemul

Onpenenenue u kiaaccuduranus pactBopoB. CrocoObl BeIpaKeHHsI KOHIICHTPAIIUH PAaCTBOPOB.
[Ipoueccel pactBopeHus. [IoHATHS «CONBBATHIY, «THUAPATHI», «KPUCTAIUIOIMIPAThDy. PacTBOpUMOCTD
BEILECTB B PA3JIMYHBIX arperaTHbIX COCTOSHMIX. 3aKOH pacupenesieHus. JKCTpakuus. 3akoH ['eHpu u
3akoH Payms mns upeanmsHBIX pacTBOpoB. Ocmoc. YpaBHenue Bant-I'odhda nns ompenenenus
OCMOTHYECKOr0 faBieHus. D0ynuockonus. Kpuockomus.
Tema 7. Pacmeopwl 31eKmpoaumoe

Teopus anexrponurnueckoil nuccounanun C. Appennyca u .M. MenneneeBa. Ilokazarenu
IPOLIECCOB 3JEKTPOJIUTHUECKON AMCCOLMAIMM: CTENEHb IUCCOLUAIMN, KOHCTAHTa AMCCOLUAINH,
Ka)KylLIasicsl CTENEHb JUCCOIMAlu, aKTUBHOCTh HOHA. MoHHas cuiia pacTBopa.

Teopus KUCIOT, OCHOBAHUM U COJIEN C TOYKH 3PECHMS DIICKTPOIMTUUECKON TUCCOLUALIUN.

PaBHOBECHME ManoOpacTBOPUMBIN BJEKTPOJIUT — HACBIMIEHHBIM pacTtBop. I[IpousBeneHue
PacTBOPUMOCTH. Y CJIOBUS BBINAJIEHUS U PACTBOPEHUS OCAKOB.

DIEeKTPONUTHYECKAs TUCCoIaIs Boabl. Bomopoausiil mokaszatens pH. CriocoOs! onpeaeeHus
BOJIOPOJIHOTO TIOKa3ares. bydepHsie pacTBOpHI.

I'uapomu3 coneit. [lokazaTenu MpOIECCOB THAPOIM3a (CTEMEHb THUAPOIN3a W KOHCTAHTA
THIIPONIN3a), (PAKTOPBI, BIMSIOIIME HA 3T IPOILIECCHI.
Tema 8. OxucnumenvHo-60ccmanosumesbHbvle NPOUECCH

Crenenb okucieHus. OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIE PEAKIIMH M CIOCOOBI COCTaBICHUS UX
ypaBHEHUH (METO/I SJEKTPOHHOTO OajlaHca, METO HOHHO-MOJIEKYJIIPHBIX TTOJTypeakinii). Baxkueimume
OKHCIIUTEHN U BOCCTAHOBUTEIH, 3HAYCHNUE B IIPOMBIIUICHHOCTH U OBITY.
Tema 9. dnekmpoxumuueckue npoyeccol

XUMUYECKHME MCTOYHMKHM DJIEKTpUUECKOM 5SHepruu. ['anpBaHmueckue snemeHTsl. OJIC.
ONeKTpoAHbIe TOTeHUHaNbl. YpaBHeHue Hepucra. CraHmapTHBIA  BOAOPOIHBIA  AJIEKTPO/I.
CraHgapTHBIN 1EKTPOAHBIN NOTEHIMAI. P HanpsKeHUi MEeTalIoB.
Tema 10. nekmponus u e2o 3aKonbl

ITocnenoBaTenbHOCTD 3JIEKTPOAHBIX IPOLECCOB MPU AIEKTPOJIN3E paciliaBa U pacTBOpa. 3aKOHBI
®apanes. [I[pumenenne >JeKTpoIin3a.
Tema 11. Koppo3usa u 3auguma memannoe

Bunet kopposuun. @akTopsl, BIUAIOMIKE HA CKOPOCTh KOppo3uH. CrocoObl 3a1IUThl METAIIJIOB OT
KOppO3UH.
Tema 12. /lucnepchoie u KonnouoHvle cucmemol

JliucniepcHOE COCTOSIHUE BEIIECTBA. BUIbI TUCTIEPCHBIX CUCTEM.

Konnonnnele cuctemsl U ciocoObl ux nosydeHusa. CTpoeHHe KOJUIOMAHBIX YacTHIl (MULIEIT).
OnTHyeckue U 3JEKTPUYECKUE CBOMCTBA KOJUIOMA0B. PaKTOpPbl YCTOMUYMBOCTH KOJIJIOUJHBIX CHUCTEM.
Koarymsmus. 3HaueHre KOJIOUIHBIX CUCTEM B TEXHHKE, OBITY, )KUBBIX CUCTEMaX.



Tema 13. Xumusa nonumepos (6b1COKOMOIEKYAAPHBIX COCOUHEHUTL)
Kpamxuii mesuc: ®@ynxyuonan cavima Acetyl.ru exmouaem UHMEPAKMUSHBLU 2paAduUUecKull peoaxmop
Op2aHUuecKux eewecms, OOWUPHYIO 643y OAHHBIX OPeAHUYECKUX U HEeOp2aHUYeCKUX 6ewecms, GKI0udsl
0COOEeHHOCMU U3OMeEPUU, CHOCODbL NOTYUEHUS, XUMUYeCKUe C8OUCMEA op2anuyeckux sewecms. Ilpunosicenus 0ns
MOOenuposanusi Cmpykmyp opeanuyeckux sewjecms (Avogadro, Jmol, ACDFree) nozeonsrom susyanuzupoeams
npeocmasienue 0 HU3KO- U BbICOKOMOAEKYIAPHBIX BeUjecmaax, cooepicam 6CmpoeHuvie 0asvl 20MOGblX
CMPYKMYP OP2aAHUYECKUX 8EUECNE OCHOGHBIX KIACCOS.

CrpoeHue u cBoiicTBa MoJMMepoB. Bupl nonumepoB. Y cToMunBOCTh NMONUMEpPOB. OCHOBHBIE
MOJIMMEPHBIE MaTepuaibl (C HWCIonb30BaHWeM caiita Acetyl.ru, mpuinoxenuit Avogadro, Jmol,
ACDFree).

3.3. ®opmbl M MeTOABI IPOBEACHNUS 3AHATHI, IPUMeHsieMble YUeOHbIe TEXHOJIOTUH

B npouecce npenogaBaHus TUCUMILUIAHBI UCIIONB3YIOTCS TPAIULUOHHBIE TEXHOJIOTUN HAPSTY C
AKTUBHBIMHU ¥ HIHTEPAKTUBHBIMHU TEXHOJOTUSMH.

Paboma 6 manvix epynnax na 1ab6opamopHuix 3aHsamusx MO3BOJISIET Pa3BUTh YMEHHUE paboTaTh B
KOMaH/Ie, IJIaHUPOBATh U JEJIaTh BHIBOJIbI HA OCHOBAHUU MPOU3BE/ICHHBIX JICUCTBUH, T.€. 3aKJIaIbIBACT
OCHOBBI HAYYHO-HCCIIEIOBATEIHCKON PabOThl B JanbHEHIIEH nmpodeccrnonanbHoi AesTenpbHoCTH. Bee
naboparopHble pabOThl 1O JAaHHOW MUCHUIUIMHE TMPEJICTaBISIOT COO0OM SKCIepUMEHTAIBHBIC
UCCIIE0BAHMUS.

Axkryanmzanus paboueil mporpamMmbl TakKe NpearojiaraeT BHEAPEHHWE B J1a00paTOPHBIH
MPAKTUKYM BHUPTYaJbHOM 4YacTU (C HCHOJB30BaHHMEM O€Ta-BepCHU BUPTYAIBHOTO J1aOOPaTOPHOIO
npaktukyma «XumJlad-TeopeTnk»)

Yuebnwvie mexnojocuu, UcCnojib3yemble 6 06pa306ame/sz0M npoyecce

Paszpen Cemectp Hcnosnp3yemble akTHBHBIE/HHTEPAKTHBHBIE KonmgectBo yacos
00pa3oBaTeNbHBIC TEXHOJIOTHH
Paznensr 4-6 1 PaboTa B ManbIX rpymnmax Ha J1a00OpaTOPHBIX 8
3aHATHIX

4. Ilepevyennb yueOHO-METOAMYECKOT0 0OecriedeHHs 1JIs CAMOCTOSITEIbHOM PadoThI
o0y4arommxcsi Mo JMCIUNIUHE

Conepxanne CPC
Ne HaumenoBanue pasnena Bun CPC Tpyno- @DOpMBI U METOABI
(TeMbl) AUCIMIUINHBL €MKOCTb (B KOHTPOJIS
yacax)

1 OO1mue 3aKOHOMEPHOCTH CocraBneHne 0TYETOB 1O 2 IIpoBepka oT4eTOB 1O
XUMHYECKUX PEaKIIHA nmabopaTtopHbM 3aHATHSIM (ayn. CPC) ma00paTOPHBIM 3aHATUSIM
(Tema 5) (pabouas TeTpanp)

2 PacTtBopsI (Temsl 6, 7) 2

3 OCHOBBI AMEKTPOXHUMUHN 4
(Temsr 8-11)

4 JucriepcHbie U CaMocTosITeTbHOE U3YICHUE TEM 2 TectupoBanue,
KOJIJIOMIHBIE CUCTEMBI (Bueayxn. CPC) 3K3aMEHAIMOHHBIE
(Tema 12) BOIIPOCHI

5 XuMus MOJIMMEPOB 7 DK3aMeHaIMOHHBIE
(BBICOKOMOJIEKYJISIPHBIX BOIIPOCHI
coesimHeHui) (tema 13)

6 1-8 (temsl 1-12) ITonroToBka k TECTUPOBAaHUIO (BHEAY. 2 Tectuposanue (8 C1O

CPC) Moodle)

7 1-7 (temsl 1-11) Hanucanue PI'P (BHeayn. CPC) 7 IIposepka PI'P

Bcero vacos 3a 1 cemectp 26
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JlabopaTtopHblie padoThl

Ne HaumenoBanue pasnena JlaboparopHnas pabora nim Tpyno- ®DOpMBI U METOABI
(TeMbl) AUCIMIUINHBI 11a00paTOPHBINA NPAKTHKYM €MKOCTb (B KOHTPOJIS
yacax)
ayn./CPC
1 XuMUS KaK pa3men Wuctpykrax o Th u I1b 2/- JHormyck k 1abopaTopHBIM
€CTECTBO3HAHUS. paboram
CrexnomeTpuyecKue
3aKOHBI XUMHH (Tema 1)
2 XuMHu4yecKass KHHETHKA CKOpOCTh ~ XMMUYECKHUX  PEaKIIHi. 4/2 IIpoBepka OT4ETOB 11O
(Tema 5) XUMHAYECKOE PaBHOBECHE J1a00paTOPHBIM 3aHATHIM
3 PactBopsI (TeMa 6) SBneHust pu MIPUTOTOBIICHUHT 2/1 (pabouas TeTpann),
pacTBOpOB TECTUPOBAHUE,
4 PacTBOpBI 271EKTPOTUTOB I'maponus coneit (B T.4. uucie B 2/1 9K3aMEeHaI[MOHHbIE
(Tema 7) ¢dopmare BUPTYaJIbHOTO BOIIPOCKI
nabopaTopHOro NpaKTHKyMa
«XumJlab-TeopeTnk»)
5 OKHCIUTENBHO- OKHCIUTENBHO-BOCCTAHOBUTEbHBIE 2/1
BOCCTaHOBHTEIILHbIC peakumu (B T.4. uyucine B Qopmare
Tporeccsl (Tema ) BUPTYaJIbHOTO 1ab0paTOpHOTO
npaktukyMa «XumJlab-TeopeTnky)
6 DIEKTPOXUMHYECKIE Psan HaATPsDKCHUN METaJUIOB. 2/1
mporecckl (Tema 9) l"albBaHUYECKUH 2JIEMEHT
7 DJEKTPOIN3 U €ro 3aKOHBI | DIEKTPOIIN3 2/1
(Tema 10)
8 Koppo3sus u 3amura Koppo3zus merammos 2/1
MeTauioB (Tema 11)
Bcero gacos 3a 1 cemecTp 18/8

5. Metoanuyeckue yka3aHus JJis1 00y4alOMIUXCs M0 OCBOEHUIO U CIUTITTHHBI

Pabota Ha 1a00paTOPHBIX 3aHATHAX

B nepuoa ocBoeHust AMCHUIIIIMHBI CTYIEHTHI TOCEIIAIOT J1a0OpaTOPHBIE 3aHSTHS, Iie padOTaIOT
B MaJlbIX TIpynnax, CaMOCTOSTEIBHO MW3Y4yalOT JONOJHUTEIBHBIM TEOPETUYECKUI Marepual K
71a00paTOPHBIM 3aHATUSAM. TeopeTHdecKas 4acTh pabOThl BKIKOYAET KOHCIIEKTUPOBAHUE MPOBEACHUS
OTIBITOB BO BpeMs J1a00OpaTOPHOro 3aHATHUS C 00s3aTeIbHBIM IPUBEJCHUEM O0BSICHEHUH HAaOII0aeMbIX
SBJICHUH, BBIBOJOB, (POPMYJI peaKiuil.

Kputepusimu orieHKH paboThI Ha 1a00PaTOPHBIX 3aHATHIX SBISETCA: BIIAJIEHUE TEOPETUUECKUMU
MOJIO)KEHUSIMU TI0 TEME, BBINIOJIHEHUE NPAKTUYECKUX 3a/JaHui, 3HAHUE TEPMUHOJOTUH, HaJU4ue
YPaBHEHUI PEAKLU OIBITOB.

[Ipu BBIIOTHEHUHU JTA0OPATOPHOTO TMPAKTHKYMa HCIIONB3YIOTCS CIEAYIOUINE METOIUYECKHe
pa3paboTKu:
3aiinieBa H.B. JJaboparopHsIii ipakTUKyM 110 00miei xumuu. — Tomck, 2006.

MaxkcuManbHbIN 0a, KOTOPBIA CTYACHT MOXKET HabpaTh Ha 1a00paTOPHOM 3aHATUH, — 2 GaJjJia.

B pamkax aktyanmuzammm paboueil mporpaMmbl 4acTh padOT Mo oOmmied W HEOPraHMYECKOW XMMHH BO3MOXKHO
3aMEHUTH/IOTIOJHUTH BUPTYaJIbHBIM JIA00paTOpHBIM npakTukyMoM (Oeta-Bepcust BJIIT «XumJla6-TeopeTuk»). ABTOpCKHiA
BJIIT «XumJla6-TeopeTrk» Mo3BOJISET HE TOJIBKO MPOBOANTH BUPTYalbHbIE JaAOOpaTOPHBIE PadOTHI U IPOBEPSTH HABBIKU B
COCTaBJICHUHM XMMHYECKHX PEaKlWil, HO U MPEACTaBIseT CO00 OTKPBITYIO 0a3y JaHHBIX, KOTOpask MOXKET M3MEHSTHCS B
JIOCTaTOYHO IIMPOKHUX MpeAenax

CamocrosiTesibHasE padoTa CTy/I€HTOB BKJIIOYAEeT MPOPabOTKY KOHCIIEKTOB JIEKIMM, 00g3aTeIbHON 1
JIOTIOJTHUTEBHON Y4YeOHOW JUTepaTypbl B COOTBETCTBUHM C IUIaHOM 3aHATHSA. OCHOBHOHM (opmoit
npoBepku CPC sBnsieTcs yCTHBIA (POHTAJIBHBIM ONMPOC HAa MPAKTUYECKOM 3aHSATUHU U MOCIEAYIOLIas
NpOBEpKa 3HAHH B X0JI¢ TECTUPOBAHUS U Ha IK3aMEHE.

Kputepusimu 1711 OLIEHKH pE3yJIbTATOB BHEAYAMTOPHOW CAMOCTOSITEILHONW Pa0OTHI CTyICHTA
SIBIISIFOTCSI:

- YpOBEHb OCBOEHHS Y4eOHOTO MaTepHaa,
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- YMEHHE UCIIOJIb30BATh TEOPETUIECCKIE 3HAHMSI PU BBIMIOJIHEHUY IPAKTHYECKUX 3a7a4;
— c(hOpMHUPOBAHHOCTH OOIIEYUCOHBIX YMEHUM;
- 000CHOBAaHHOCTH W YETKOCTh U3JIOKEHUS OTBETA.

PacuetHo-rpadguueckas padora BkirouaeT 20 3a1aHUi U3 CIEIYIOMINUX TEM:
1) Crexuomerpudeckue 3akoHbl. OCHOBHBIEC KJIACChl HEOPTAHMUECKUX COSTMHEHUH.
2) Crpoenue sipa atoMma. SlnepHele peakiuu. PainoakTHBHOCTD.
3) Xumuueckas CBS3b.
4) OcHOBHBIE 3aKOHOMEPHOCTH IIPOTEKAHUS XUMHUYECKUX PEAKLIUM.
5) PacTtBOpsI Kak (HYU3UIECKHUE CUCTEMBI.
6) PacTBOpBI 2JIEKTPOJIUTOB.
7) OKHCIUTETHLHO-BOCCTAHOBUTEIIBHBIC PEAKIIUH.
8) DJIEeKTpPOXMMUYECKUE CUCTEMBI U MTPOLIECCHI.

Tpebosanus k pabome: NpU PEUICHUU PACUETHBIX 3a/la4 B 005A3aTEIBHOM IMOPSAKE PEKOMEHIYETCS
yKa3blBaTh (OPMYJIbI, 10 KOTOPBIM IPOBOJATCS PACUETHI, & TAKXKE JIEIaTh CChUIKY HAa HUCIOJIb3yEMbIe
3aKOHBI. PemeHue 3amay OCyIIECTBISIETCS C HUCHONb30BaHUEeM yuyeOHoro mocobuss IDamnka H.JL
3agaun m ynpaxxHenuss mo o6meii xumuu. — M.: UnTerpan-Ilpecc, 2007 (u npyrue Bepcum
u3aanus). Beibop BapuaHTa OCyIECTBIISCTCSI B COOTBETCTBHM CO CIIUCKOM CTYJICHTOB (TIOPSIKOBBIN
HOMED B XKypHaJe COOTBETCTBYET HOMEPY BapUaHTA).

Bap-m Ne 3agay
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|1 56| 69 | 8 | 154 | 183 | 218 | 230 | 299 | 319 | 337 | 357 | 394 | 469 | 510 | 542 | 597 | 611 | 663 | 691
5 51 57| 70| 8 | 155 | 184 | 219 | 231 | 300 | 320 | 338 | 358 | 395 | 470 | 511 | 543 | 598 | 612 | 664 | 692
6 6| 58| 71 | 8 | 156 | 185 | 220 | 232 | 301 | 321 | 339 | 359 | 396 | 471 | 512 | 544 | 599 | 613 | 665 | 693
7 71 59| 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 91 29| 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
13 131 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

Kpurepunu onenku PI'P:
- IPaBWJIBHOCTH BBIITOJIHEHUS PACUETHOIO 3a/1aHMS;
- HaJIMYMe CChIJIOK Ha 3aKOHbI U (hOPMYJIbI;
- IOJIHOTA ¥ Ka4€CTBO OTBETA HA BOIIPOCHI TEOPETUYECKOTO XapaKTepa.

| mpaBMIIbHO pelIeHHas 3a/1a4a oleHuBaeTcs B 1 6aJuI.

TecTupoBaHue SBISICTCS MPOMESKYTOYHONW IMPOBEPOYHON pabOTON MO Kypcy, MPOBOTUTCS 2 pasa 3a
cemectp B CZ10O Moodle.

[Tpu mOATOTOBKE K TECTUPOBAHHUIO HCIIONB3YIOTCS CIEIYIOIINE METOIUIECKIE pa3pabOTKH:
[orynsesa U.A. KoHTponbHO-U3MepUTENbHBIE MaTEPHUAIIbI IO AUCHUTUINHE «XuMus». Pazaen «O0mmas
xumus». — Hepronrpu, 2015, 2021.

Temamuueckas cmpykmypa bBT3 (vacmo « Obwas xumusny):
1. Uctopus xumun. Ctexuomerpus (40 3amanmii)
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2. Ctpoenue aroma (40 3amanuii)

3. Xumuueckas cBsi3b U CTpoeHHe BemecTna (40 3amanuii)
4. OcHOBBI XUMHYECKON TepMOANHAMUKH (20 3a1aHMiT)

5. OcHoBbI XUMHYECKOI KuHETHKH (40 3amanuii)

6. PactBopsl (40 3ananmii)

7. PacTBOpHI 31eKTponuToB (40 3ananuii)

8. OcHoBbl 2n1ekTpoxumuu (40 3ananuit)

Bunper TecTOBBIX 3aaHMI:

Bun Komnuectso T3 Kon
3a1a n4ye
HUS CTBO
npe
IO
jlara
€MBI

OTBC
TOB

3an 1,2,
aHu 3

3aKp
BITO

CTp
YKT

YPbL

3an 1,2
aHu

OTK
pBIT
ou
CTp
VKT
YPBbI

aHHu
g Ha
coo
TBET
CTB
ue

3an 1
adHU
s Ha
yno
psn
oun
BaH
ue
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OO0pa31pl TECTOBBIX 3aJaHUM:
1. 3aganue 3aKpHITOro THIA
OTHOcuTeNbHAs TIOTHOCTH raza A mno rasy B paBHa x. OTHOcuTenbHas IUIOTHOCTH Ta3a B mo razy A
paBHa:
1) x
2) 2x
3) 1+x
4) 1/x
OrtBer: 4
2. 3aaHue OTKPBITOrO THIIA
### — eIMHNLIA U3MEPEHUS KOJIMYECTBA BEIIECTBA.
OT1BeT: MOJB

3. 3aganue HA COOTBETCTBHE
CooTBeTCTBHE BEJIMUMH U €AUHUIL] U3MEPEHUS:

1 | Macca A. | a.eMm.
2 | KonmnuecTBO BelecTsa B. |r

3 | Monsipnasg macca C. | mouib
4 | OTHOCUTENBLHAs] aTOMHas Macca D. | r/monb

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

OtBer: DABC

Kpurepun onienku tecra
| mpaBunbHBINA U NOAHBIA OTBET = 1 0asuI. Ilpu yciioBUM MHOrOBapMaTUBHOCTH OTBETA OLICHUBAETCS
KaK YUCJIO MPAaBWIBHBIX OTBETOB, TAK M HAJIMUKE JIMITHUX WIH HEMPABUIBHBIX (B 3TOM CITy4ae OT OLIEHKHU

OTHUMAETCS YacTh Oasa)

MeToauvecKkue yKa3aHus JJIs TIOMOIIHA O0yYaronUMCs B YCIICITHOM OCBOCHUH JTUCITUTUIMHEI B
COOTBETCTBUU C 3alUIAHMPOBAHHBIMU BHUJAMHU YYEOHOH U CaMOCTOSTENHLHOW pabOThI OOYYarOIIMXCs
pasmemiensl B CJIO Moodle: http://moodle.nfygu.ru/course/view.php?id=14406
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PeliTHHIOBBIN perjiaMeHT 0 JUCHHILINHE:

No Bup BeImIONHSIEMO# y4eOHOH paboThI KomnuuectBo | KonnyectBo
(KOHTPOIHMPYOIINE MaTEPHAIIBI) O6aytoB (min) | GayToB (max)
1 | PaboTa Ha 1aOOPaTOPHBIX 3aHATHIX 8 16
IIpomMeXyTOUHOE TECTHPOBAHUE MO Pa3fesiaM U CUUILINHbI 25 34
3 | PTP 12 20
KosnyecTBo 0a/1J10B 711 I0NYCKA K IK3aMeHy (min-max) 45 70

6. DoHJ 01LIEHOYHBIX CpeacCTB AJisl MPOBECACHUSA HpOMe)KyTO'lHOﬁ aTreCTallumn oﬁyqalomnxca mo

JTUCIHUILTHHE

6.1. Iloka3are/in, KpUTEPUH U IIKAJIA OLICHUBAHUSA

[kab! oleHUBaHUS YPOBHS C(HOPMUPOBAHHOCTH

Konpr Wupukaropet KOMTIECTEHIIHI/JIEMEHTOB KOMITCTCHIIUHI
[oka3zaTens OllCHUBAHUS
OLEHUBAEMBIX | JIOCTIDKEHHUS (o 1.1.2.PTLT) YpoBuu Kpurepun Ornenka
KOMIICTEHIINHA | KOMITeTCHIINH OCBOCHHS OIICHUBAHHUS
(meckpuITopsl)
OIIK-1 OIlK-1.1, Hmemv npedcmasnenue: o Bricokuit | O6mas cymma 6amioB OTJIIMYHO
OIIK-1.3, CTPOCHUH aTOMOB 1 MOJIEKYIT; O 3a pabOTHI B ceMecTpe
OIlIK-1.5 BU/IaX XUMUYECKOH CBSI3H U 1 9K3aMeH COCTaBIIET
cnocofax ee o0pa3oBaHUsI; O 85 u Goee
XAUMHYECKHIX CHCTEMax BazoBerii | Obmas cymma 6amioB XopouIo
(pacTBOpax, KaTaTUTHYECKHX, 3a paboThI B ceMecTpe
JTICTICPCHBIX, IEKTPOXUMHUYCCKUX 1 9K3aMEH COCTABJIACT
cucremax, BMC), ux cBoHCTBax; o Oosiee 65, HO MeHee 85
Ha3Ha4YeHHHU ¥ 00IacTsX Munu- | O6mias cymma GajuioB | Y/IOBJIETBO-
HNPUMEHEHUS OCHOBHBIX MaJIbHBIA | 32 pabOTHI B CEMECTpe PHUTEIBHO
XPMHYECKHX BEIECTB U HX Y 9K3aMEH COCTABIICT
COCJIMHECHUI, Ooitee 55, HO MeHee 65
3HAMb. XUMUIECKYIO He OO6mas cymma OaiIoB | HEYIOBIIETBO-
TEPMHUHOJIOTHIO U NOIb30BATHCA OCBOCHBI | 3a pabOTHI B ceMeCTpe PHUTEIBHO

€10 IIPH OIIMCAHUH XUMHYECKHX
SIBIICHUI; OCHOBHBIC
CTEXHOMETPHYECKHIE 3aKOHBL,
(yHAaMeHTalIbHBIE KOHCTAHTHI,
CAVMHUIBI UX U3MCPCHUA;
0COOEHHOCTH MPOTEKAHHUS 1
BO3MOYKHOCTH YIIPABJICHHS XOI0M
XHMHYECKOT0 MpoILecca;
CTPOCHHE BELIECTB B
KOH/ICHCUPOBAaHHOM COCTOSIHHU;
3aBUCHMOCTb CBOMCTB BEILECTB OT
THIIA KPUCTAIUINYECKOH PEILIETKHY;
OCHOBHBIE (ITOITyJISIPHEIE)
obpazoBatenbHble IHTEpHET-
pecypesl (XuMuK.ru
https://xumuk.ru; Acetyl
https://acetyl.ru; Xumuueckue
ypaBHEHUsI OHJIAHH
https://chemequations.com/ru u
Ip.); 1dpoBbIe pecypchl s
pereHus 3a1a4/mpodaeM B
po¢eCCHOHATHPHOM KOHTEKCTE U
JUISl OLICHKHU PE3yIbTaTOB
pelLIeHns

YMemb: TNIAHUPOBATh XUMUYECKHE
9KCHEPUMEHTHI IS IPOBEPKH
HAYYHbBIX TUIIOTE3; 00001IaTh
MOJIYUYCHHBIC PE3YJIbTaThbl; UCKATh
uHdopmanuio B cetu MHTEpHET €
UCIIONB30BaHHEM (DHIIBTPOB H

M DK3aM€EH COCTaBJIAET
MeHee 55
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KJIFOUEBBIX CJIOB; BBIACISThH
npodecCHOHATBHO-3HAYUMYIO
HH(POPMALIUIO; OLICHUTD
uHpopManuio/naHHbIe Ha
JIOCTOBEPHOCTD M PEJIEBAHTHOCTD
CpaBHEHUEM HECKOJIBKHX
HUCTOYHHKOB MH(OpMAIHH;
CaMOCTOSATENILHO OTIPEJIEeIISATh
poOesbl B CBOMX 3HAHHSAX H
KOMITETEHIIHSX C
UCIIOJIb30BaHHEM HHCTPYMEHTOB
CaMOOIIEHKH U ITU(PPOBBIX
oneHo4HBIX cpeacts (C1O
Moodle, mpeaMeTHBIC TECTHI 11O
JUCIUIUIUHE «XHUMUs»; bank
TECTOB (pa3men
«O06pa3oBaTeIbHbBIE)
https://banktestov.ru u np.);
OIICHUBATh MPAKTUICCKYIO
3HAYUMOCTH PE3yJIbTATOB ITOUCKA
C TIOMOMIBIO THU(PPOBBIX
HUHCTPYMEHTOB

671a0emsb: METOAUKAMH pacyeTa
10 OCHOBHBIM
CTEXHOMETPUYECKUM 3aKOHAM:
KOJIMYECTBA BEIIECTBA, MACChI,
o0ObeMa raza, MOJIIPHOI Macchl,
MOJISIPHOM MacChl 9KBUBAJICHTA,
9JIEMEHTHOTO COCTaBa CIIOYKHOTO
BEIECTBA; pacyeTa 1o
XFMHUYECKHM YPaBHCHISIM;
TEIIIOBBIX 3()(EKTOB U CKOpPOCTEit
PeaKIIHif; KOMMIEeCTBEHHBIX
XapaKTEPUCTHK PaCTBOPOB
SIIEKTPOIUTOB U HEDJICKTPOIUTOB:
BUJIOB KOHUIEHTpauwuii, pH,
TeMITepaTypsl KHIICHUS U
3aMep3aHus; KOJIUYCCTBECHHBIX
XapaKTePUCTHK OKHCIIUTENBHO-
BOCCTAHOBUTCIIBHBIX CUCTEM,
raJbBaHIMYECKUX JIEMCHTOB, B
HpoLieccax AeKTPOIIN3a;
MPAaKTUICCKUMHU HABBIKAMH
paboTHI ¢ XUMHIECKUM
000pyIOBaHHEM U PEAKTHBAMH B
COOTBETCTBHH C HHCTPYKIIAEH MITH
METOJIUKOM MPOBEACHUS
JKCIIEPUMEHTA C COOIIOICHUEM
TpeOOBaHUI TEXHUKH
0e30MacHOCTH;

HaBbIKaMU paboThL: C
HWHTEPAKTHBHbIMHU
MPHUIOKCHAIMHU
(https://ptable.com
(naTepakTHBHAs [leprogmueckas
Tabmuia), Acetyl https://acetyl.ru
U 11p.); ¢ TU(GPOBBIMU CEPBUCAMU
JUTS CAMOTECTHPOBAHUS
(manpumep, bank TectoB (paznen
«O0bpazoBaTenbHbBIEY)
https://banktestov.ru;
MMpEAMETHBIC TECThI 11O
qucuuiuinae « Xumusy, CJ1O
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Moodle); ¢ 6ompIIMHE
MacCUBaMH JIAaHHBIX B 1M (DPOBOI
cpene (Big Data) (Acetyl
https://acetyl.ru, PubChem
https://pubchem.ncbi.nlm.nih.gov;
ChemSpider
http://www.chemspider.com u
Ap.)

HaBbIKaMH pabOThI U MOUCKA
uH(pOpPMALINH B SIEKTPOHHBIX
OMONMMOTEYHBIX CHCTEMAax
(IPRBooks u npyrue 3bC,
JIOCTYIIHBIE B BY3€)

6.2. [IpumepHbIe KOHTPOJILHBIE 3a1aHNsI (BONPOCHI) JIA MPOMEKYTOUHOI aTTeCTALMHU

DK3aMeH M0 XUMHUHU MPOBOAWTCS B (hopMe coOeceqoBaHMs 1O SK3aMCHAIIMOHHBIM OWJICTaM.

9K3aMeHaHI/IOHHHI71 OMJIET BKIIIOYAET ABa TCOPCTUUCCKHUX BOIIPOCA U MMPAKTUICCKOC 3aIaHUC.

Bomnpocs! Kk 3k3aMeHy:

l.
2.

~

10.

11.
12.

13.
14.
15.
16.
17.

18.

AnXuMus KaK JOHAY4YHBIA NIEPUOJ pa3BUTUA XUMUH. SITpoxumus. PIorucToHHas XUMHUSL.
OCHOBHBIE TIOJIOKEHUS ATOMHO-MOJIEKYJISIDHOTO YYEHMs: TIOHATHS: «IJIEMEHT», «aToM»,
«MOJIEKYJIa», «aTOMHas €IWHNLA MAacChl», «OTHOCUTENIbHAs aTOMHas Macca DSJIEMEHTay,
«OTHOCHTEJbHASI MOJIEKYJIIPHAsl Macca BeleCTBa». BemiecTBa NpoCThIE U CIOXKHBIE.

3aKOHBl COXPAHEHHsS MAacChl BEIECTBA, KPATHBIX OTHOILIEHUH, MOCTOSIHCTBA COCTaBa. 3aKOH
ABorazpo, unciao ABorazapo, cileacTBUE M3 3akoHa Asoraapo. [loHsATHS «MONB», «MoOJIIpHas
Macca», «MOJISIPHBIA 00bEM».

IlonsiTe  PKBHBaNEHT. 3aKOH OJKBUBAJICHTOB. BalleHTHOCTb. OKBHMBAaJIEHTHas  Macca.
OKBUBaNEHTHBIN 00beM. Cr1ocoOBI ONpeeIe s SKBUBAJIEGHTHOW MacChl CI0XKHBIX COEMHEHUH.
IIepBbie Mogenu ctpoenus aroMa Mogens Y. TomcoHa. IIpotuBopeuus monenu. «Ilimanerapnas
mozmens» . Pesepdopma. IlpotmBopeumst mozaenu cTpoeHHs aroma 3. Pesepdopaa
aKcnepuMeHTanbHbIM JaHHbIM. [loctynatel H. bopa. Henocrarku monenu aroma o H. bopy.
CoBpeMeHHbIE NPECTABIECHUS O CTPOEHUHU aToMa. M30TomBI.

DHEpreTU4ecKoe COCTOSHUE JIEKTPOHA B aToMe. KBaHTOBBIE unCIIa.

[IpaBuna 3anogHEHUs AJIEKTPOHHBIX ClIoeB B arome (mpuHuun Ilaynu, mpuHUMI HauMEHbIIEH
SHepruu, npaBmwio XyHna, npasuia KiiedakoBckoro).

[Iepnonnueckuil 3akoH, nepuoauyeckas cucrema snemeHToB .M. MenaeneeBa u 31neKTpoHHAs
cTpykTypa atoma. CoBpemeHHas (OpMyJIMpPOBKa IMepHOAMYECKOro 3akoHa. [lepuoanyeckas
3aBUCHUMOCTh  CBOMCTB  3JIEMEHTOB  (SHEpPrus  HOHM3AlMHM, CPOJACTBA K  DJIEKTPOHY,
JIEKTPOOTPHUILIATEILHOCTH M pa3MEPOB aTOMOB) OT 3aIlOJIHEHUS 3JIEKTPOHHBIX CIIOEB.
CoBpeMeHHbIE NTPEACTaBIECHUS 0 XUMUYeCcKoi cBsA3H. KoBaneHTHas cBsA3b. JlIuHa U S3HEPTUsl CBS3H.
[lonsiTvie BaleHTHOT O yria.

[TonsspHOCTB, MOJIIPU3YEMOCTb, HACHIIIAEMOCTbh, HAIIPABJIEHHOCTh KOBAJICHTHOM CBSI3H.

OCHOBHbBIE TIOJIOKEHUSI METOAa BAJIEHTHBIX CBs3eil. ['mOpuaM3anus aTOMHBIX 3JIEKTPOHHBIX
opOuTazneil mpu 06pa3oBaHUU KOBAJIEHTHON XMMHYECKOU CBSI3H.

Metoa MonekysipHbIx opoutaneit. Crpoenue mosiekys Ha u O2 no MMO.
JIOHOpHO-aKIENTOPHAsI, NOHHASI U METAJJIN4YeCKasi CBSI3b.

MexMonekyIsipHble B3aUMOJIeHCTBUS (BaH-Aep-BaaIbCOBbI B3aUMOICHCTBUS, BOJOPOIHBIE CBA3H).
IlepBblii 3aKOH TEPMOAMHAMHUKHA IPUMEHHUTEIBHO K XMMHYECKUM cucremam. llonsartus
«OHTAIBINS», «CTaHAAPTHAS SHTANBNUA 00pa3oBaHMS». TepPMOXUMHUYECKHE ypaBHEHMs. 3aKOH
I'' M. T'ecca. Cnencreue u3 3akona I'ecca.

BTopoii 3ak0H TepMOIMHAMUKH IPUMEHHUTEIBHO K XMMUUYECKUM cuctemam. Ilonstue «3HTpOnHS»,
«cTaHfaptHas sHTponush». Ciencreue u3 3akoHa ['ecca.

B03MOXXHOCTh TIPOTEKaHUS XMUMHYECKON peaKmuu. DHTAIBIHUUHBIA W YHTPONUNHBIN (PaKTOPHI.
Oueprust [ m06ca. Biusnue remMnepaTypsl Ha MPOTEKaHUE XUMUYECKUX PEAKITHA.
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19.

20.

21.

22.

23.
24.

25.
26.
27.
28.

29.
30.

31.

32.

33.
34.

35.

36.

37.

38.
39.

40.

@DakTophl, BIUSIOLIME HA CKOPOCTh XUMUYECKOM peaklnu: KOHLUEHTpauus (3aKOH JEHCTBYIOINX
Macc), TeMreparypa (TemrnepaTypHbiii KO3 GUIUEHT peakiuu), SHePTUs aKTUBAIIHUH.

Karanu3. Mexanusmbl karanusa. Buabl katanuza. [IpuMmeHeHne kaTanu3aToOpoB B XMMHUYECKHX,
OHMOJIOTMYECKHX, TEXHUIECKIX CUCTEMaX.

Xumuueckoe paBHoBecue. KoHcTaHTa XuMmMpyeckoro pasHoBecus. IlpaBuna cmemenus
xumuueckoro pasHosecus (mpuniun Jle [Hatensbe).

PactBopbl. Buel pacTBopoB (Ki1accupukamus Mo pa3IundHbIM pu3HakaM). CriocoObl BEIPaKEHUS
KOHIIEHTPAllUU PaCTBOPOB.

[Ipoueccel pactBopeHus. [IOHATHS «CONBBATBIY, «TUAPATHDY, KKPUCTAIIIOTUAPATHD.
PacTBoprMOCTh BEHIECTB B pa3IMYHBIX arperaTHbIX COCTOSHUAX. DaKTOpbl, BIUAIOIIME Ha
PacTBOPUMOCTbH BEIIECTB. 3aKOH pacIpeaesIeHHs. DKCTPAKIIHSL.

3akoH ['enpu u 3axoH Payns nns uneanbHBIX pacTBOpoB. D0ynuockomnus. Kprockomnus.

Ocmoc. Ypasaenne Bant-I'odda 11 onpenesieHnss 0CMOTHIECKOTO JTaBICHHUS.

PactBopbl anexrponuroB. Teopus anexkrposntudeckor auccouuanuu C. Appenmyca u J[.U.
Menneneesna.

[TokazaTenu MpouEecCOB ANEKTPOJUTUYECKOM HUCCOLUMALMU: CTENEHb AUCCOLUMALUHA, KOHCTaHTa
JUCCOLMAIINH, KaXKYIIasiCsl CTENEeHb AUCCOIMAIMY, aKTUBHOCTb 3JIEKTPOJIMTA.

PaBHOBecue B pacTBOpax MajgopacTBOPUMBIX 3JEKTPOIUTOB. [Ipon3BeneHue pacTBOpUMOCTH.
DNEKTPOIUTHYECKAs TUCCONMANs BOABL. BomopomHeii mokaszarens. CrocoObl OmpeneicHHs
BOJOPOJIHOIO MOKA3aTeNsl.

Iuapomu3 comeit. Ilokaszarenu mporieccoB Tuaposn3a (CTENEHb THUAPOIN3a W KOHCTaHTa
ruaponuza). akTopbl, BIUAIOIINE HA 3TU MPOIECCHI.

[TonaTne 00 OKHCIUTETHHO-BOCCTAHOBUTENBHBIX Mporeccax. CTeneHp OKuciaeHus. Baxueimme
OKHUCJIUTEIH U BOCCTAHOBUTENH, 3HAYCHHUE B MPOMBIIITIEHHOCTH U OBITY.

MeTton 3nekTpoHHOT0 OanaHca. MeTol MOHHO-MOJIEKYJIIPHBIX MOy peaKiuil.

XUMHYECKUE UCTOYHHUKH 3JIEKTPUUECKON IHEPTUU. DNeKTpoaHble noTeHuansl. DJ(C. YpaBHeHue
Hepncra 114 onpenenenns 3J1eKTPOIHBIX TOTEHLUAIOB.

CrangapTHBINA BOJOPOIHBIN 371eKTpo1. CTaHIApTHBIN 3JEKTPOIHBIN MOTEHIMAN. P HanpsKeHUi
METaJlJIOB.

DNeKTpoJin3 W ero 3akoHbl. [lociienoBaTenbHOCTh ANEKTPOAHBIX TponeccoB. [lpumeHeHue
ANEKTPOJIN3A.

Kopposus u 3amura mMetaimnoB. Buabsl koppo3un. @akTophl, BIHSIONIME HA CKOPOCTh KOPPO3HH.
CriocoOblI 3aIUTHl METAIIOB OT KOPPO3HH.

JucniepcHoe cocTosiHuE BelecTBa. Buabl 1MCIEPCHBIX CUCTEM.

Komnouansie pactBopbl. CTpoeHHE KOJUIOMIHBIX YacTHUI] (BHIBI KOJUIOMIOB). ONTHUECKUE U
3JEKTPOXUMHUUYECKHE CBOMCTBA KOJUIOUIOB. Y CTOWYMBOCTD KOJUIOMHBIX CUCTEM U KOAryJIALMS.
Bricokomonekymsipasle  coeauHeHus. CrocoObl  MOJNyYeHUs, XapaKTEepUCTHKH, CBOWCTBA,
IIPUMEHEHNE MTOJIMMEPOB.

Tunosoe npakTuyeckoe 3aganue (10 BApHAHTAM)

WX R WD —

Omnpenenutb MOJISIPHYIO MacCy BEIIECTBA.

CdopmynupoBaTh 3aKOH HIN TOJOKEHUE.

YKazaTh THII CBSI3U B COCTUHEHUSX.

Hammcatp snekrpoHorpaduydeckyro GopMyiny IeMeHTa.

CocraButsh cxemy Bemectsa no MMO.

CocTaBUTh KHHETHUECKOE YPaBHEHUE JIJIS1 PEAKIIUU.

CocTaBUTh 3JEKTPOHHBIN OalaHC U 3IEKTPOHHbIE Monypeakiyu 11 OBP.

CocTtaBuTh CTPYKTYpHYIO (JOpMYJTy BelecTBa (B T.4. C HCTIOJIB30BaHUEM NpHiIoKeHUsT Avogadro).
Omnpenenuts HOPMATBHOCTH PACTBOPA.
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Kpurtepun oneHku:

Komnerenuuu

XapaKTepMCTmca OTBETAa HA Teopeanecmlﬁ BOIIpocC / BLINOJIHEHU S
NMPAKTUY€CKOro 3aJaHudA

KosuuecTBo
HaOpaHHBIX
0aJ1J10B

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

JlaH nonHBINA, pa3BEepHYTHI OTBET Ha IOCTAaBJICHHBI BOIMPOC, IOKa3aHa
COBOKYIHOCTHh OCO3HAHHBIX 3HAHHUH IO JAUCIUILTHHE, TOKA3aTeIhHO PACKPBITHI
OCHOBHBIE ITOJIO’KEHHSI BOTIPOCOB; B OTBETE MPOCIICKUBACTCS YETKAS CTPYKTYPa,
JIOTHYECKasl TOCIIeNOBATEIBHOCTD, OTPAXKAIOMIAs CYIIHOCTh PAaCKPBIBAEMBIX
MOHSITHH, TEOPHUHl, sSBIEHUN. 3HAHKE TI0 MPEJIMETY JeMOHCTpUpyercs: Ha (oHe
[TOHWMAaHHSI €r0 B CHUCTEME JAHHOW HAayKHM M MEXIUCHUIUIMHAPHBIX CBS3EH.
OTBET U3JOXKEH JUTEPATYPHBIM SI3BIKOM C HCIOJIb30BAaHUEM COBPEMEHHOM
JIMHTBUCTUYECKOH TCPMHUHOJIOTUH. MOFyT 6]:.IT]:- J0NYyHICHbI HCAO0YCThHI B
OIpeaACICHUN HOHHTHﬁ, HUCIPaBJICHHBIE CTYACHTOM CaMOCTOSATCIBHO B
IIPOLIECCE OTBETA.

B mpakTryeckoM 3alaHuM MOKET OBITh TomyIeHa | gakTuyeckast OmmoKa.

24-30 ©.

JlaH 1oJHBIH, pa3BepHYTHII OTBET HA TIOCTABJICHHBIN BOIIPOC, TOKAa3aHO YMEHHE
BBIJICNINTh  CYIIECTBEHHBIE W HECYIIECTBEHHbIE IPU3HAKH, IPUYUHHO-
ClleICTBeHHBIE CBs3M. OTBET YETKO CTPYKTYpHPOBAaH, JIOTHYEH, H3JIOKECH
JUTEPATYPHBIM SI3BIKOM C HCIOJIB30BAHHEM COBPEMEHHOH THCTOJIOIMYECKOM
TEePMHHOJIOTHU. MOTYT OBITh HOIYLIECHBI 2-3 HETOYHOCTH WM HE3HAYHUTEIIbHBIC
OLIMOKH, UCIIPABIICHHBIE CTYJEHTOM C IOMOIIBIO IIPENOoAaBATENs.

B npakTryeckoM 3aiaHuM MOTYT ObITh JlonyHIeHbl 2-3 dakTryeckue ommoOKu.

16-23 6.

JlaH HeIoCTaTO4YHO MOJHBIA U HEAOCTATOYHO PA3BEPHYTHIA OTBET. Jloruka u
MTOCTIEIOBATEIPHOCTD M3JIOKEHUSI MMEIOT HapyIleHus. [lomymieHsl ommoKy B
PacKpbITHM TOHATHH, ynoTpeOneHnn TepMHUHOB. CTyJeHT He cIroco0eH
CaMOCTOATEIIbHO BBIACIUTL CYIIECTBECHHLIC M HECYHICCTBCHHBLIC MNMPHU3HAKU U
MPUYHNHHO-CJICACTBECHHBIC CBA3U. B orBete OTCYTCTBYIOT BBbIBO/IbI. YMenue
PacKpbITh 3HaYeHHe 0000IIEHHBIX 3HAHUH He NoKazaHo. PeyeBoe odopmienue
TpeOyeT HONpaBoOK, KOPPEKLIUH.

B npakTryeckoM 3alaHUM MOTYT OBITh JIONyHIeHB! 3 GakTHUECKUX OIIHOOK.

6-15 0.

OTBer mpexacTaBiIsieT €000 pa3po3HEHHbIE 3HAHUS C CYIIECTBEHHBIMHU
ommOKaMHu 10 Bompocy. IIpucyTcTByrOT (parMeHTapHOCTb, HEJIOTHMYHOCTH
nm3noxenus. CTy[IEHT He 0CO3HAET CBA3h 00CYKIaeMOT0 BOIIpOca IO OMIIETY C
IPYTHMH OOBEKTaMM AUCHUILIMHBL. OTCYTCTBYIOT BBIBOIBI, KOHKPETH3AIUS H
JIOKa3aTeNbHOCTh HM3JIOKEHHS. Peub HerpaMoTHas, TEPMHHOJOTHS He
ucrosb3yercs. JlONoIHUTENbHBIE U YTOYHAIONIME BONIPOCH! MPEIofaBaTess He
MIPUBOJIT K KOPPEKIIMU OTBETA CTY/ICHTA.

[TpakTHyeckoe 3aaHue HEe BHIITOIHEHO.

uau OTBET Ha BOIIPOC MOJTHOCTHIO OTCYTCTBYET

unu OTKa3 OT OTBeTa

0-5 6.

6.3. MeTonnueckne MaTepHuaJibl, ONpe/e/asiioline NpoieIypbl OlleHUBAHUSA

XapakTepucTUKH NPOUEIYPbI

Bun npouenypst

DK3aMeH

Henp npouenypsl BrisButh crenenb chopmupoBanHoctu kommnerennun OITK-1 (OIK-1.1,
OIIK-1.3, OIIK-1.5)
JloxanpHbIe AKTBI By3a, | [lonoxkeHne o mNpoBeNeHUH TEKYIIEro KOHTPOJIS YCIEBAaEMOCTH U
peraMeHTUPYIOLIUE NPOMEXYTOYHOH arTectaumu oOywatommxcs CB®Y, Bepcus 3.0,
MPOBEICHUE MPOLIETYPhI yTBepkaeHo pektopom CBDY 19.02.2019 r.
[Tonoxenune o bampHO-peTHHTOBOH cucteme B CBDY, Bepcus 4.0,
yTBepxkaeHo 21.02.2018 r.
CyOBeKTsl, Ha KOTOPBIX | CTyIeHTHI 1 Kypca OakanaBpuaTta

HarpasJieHa POy pa

[lepuox mpoBeaeHus mponeaypsl | 3UMHIS 9K3aMEeHALMOHHAs CECCHS

TpC6OBaHI/I$I K IIOMCUICHUSAM H -

MaTCpPUaJIbHO-TCXHUYCCKUM

CpeicTBaM

TpeboBanus kK OaHKY OLIECHOYHBIX | -

CpPE/CTB
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Orncanne MIPOBEICHUS
IpOLENYPHI

DK3aMeH MPUHUMAETCS B YCTHOH (hopMe 1o OmieTaM. DK3aMeHAITMOHHBIN
ouner 10 JUCHUINIMHE BKIIOYA€T ABa TCEOPCTUYCCKUX BOIIpOCa H
MPAKTHYECKOE 3a/1aHue. Bpems Ha morotoBky — 1 aCTpOHOMHYECKHU Yac

Ixanet OLICHUBaHUA
pe3yIbTaTOB

[IIxana oneHUBaHUA pe3yNbTaTOB NpuBeAcHA B mil. 6.1 u 6.2. PIIJ]

PesynbraTel nponenypsl

B pesynprare cmaum Bcex 3amanmii ans CPC cryneHTy HEoO6Xxoammo
HaOpath 45 6amioB, YTOOBI OBITH JOMYLICHHBIM K 9K3aMEHY
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7. IlepeyeHb OCHOBHOM M IONOJTHUTEJIbHOM Y4eOHOM JTUTEPATYPbl, HEOOXOAUMOM AJIs1 OCBOCHHS
AUCHUTINHBI

ABTOp, Ha3BaHWUE, MECTO M3AHUS, U31AaTEIBCTBO, TOJ]
M37aHus yaeOHOMN TUTEpaTyphl, BU M XapaKTePUCTHKA
MHBIX HH(POPMAIIMOHHBIX PECYPCOB

IleuaTHble
HU3JaHHS:
Hanuune B Hb
CBdY,
kadenpanpHas
OMOIMOTEKA U
KOJI-BO
IK3EMILISIPOB

DJNEKTPOHHBIC U3aHUS: TOYKA
JIOCTYyTIa K pecypcy
(mammenoBanue ObC, Ob
CBDY)

OcHoBHas TuTeparypa

Axumos JL.W., ITaBnoB A.W. Xumus: yueOHoe mocodOue. —
CII6: Cankr-IletepOyprekuit rOCyAapCTBEHHBIN
apXUTEKTypHO-CTpoUTeNbHBIH yHHUBepcureT, OBC ACB,
2011 [DnexTpoHHOE U3naHueE]. —
http://www.iprbookshop.ru/19054.html

PexomeHnioBaHo PelakinOHHO-M3/1aTE€IbCKUM COBETOM
CIIorACY

9BC IPR SMART

I'muaka H.JL. O6miast xumust. — M.: UaTterpan-Ilpecc,
Kuopyc, 2009 (u 6onee mo3aaue m3nanus). 752 c.
Jomymeno MBuCCO CCCP

25

I'maaka H.JL. O6mas xumus / mox pen. B.A. Tlonkosa, A.B.
Ba6kosa. — M., 2010. 886 c.
Jonymeno MBuCCO CCCP

20

CemenoB U.H. Xumusi: yueonuk s By3oB / .H. Cemenos,
N.JIL. Ilepdunosa. — CI16.: XUMU3JIAT, 2022.
[DnexTpoHHBIH pecypc]. —
http://www.iprbookshop.ru/122441.html

Pexomengosano MO PO

OBbC IPR SMART

JononuurenpHas JuTeparypa

Angnpeea H.A. Xumus rieMeHTa U BSOKYIIUX BEUIECTB:
yuebHoe mocooue / H.A. ArapeeBa. — CII6.: CaHKT-
[erepOyprckuii rocy1apCTBEHHBIH apXUTEKTypHO-
ctpourensHblid yHuBepcutet, 35C ACB, 2011
[DnexTponHEI pecypc]. —
http://www.iprbookshop.ru/19053.html
PexomenmoBano PeqakIimoOHHO-U34aTEIHLCKUM COBETOM
CII6GIACY

OBC IPR SMART

Aptemenko A.W. Opranndeckast xumusi. — M.: Beic.
mkouta, 2000.
PexomennoBano MO PD

23

Bapcykona JI.I'., Boctpuxosa I'.}O., I'mazkos C.C. ®usuko-
XUMUS U TEXHOJIOTUA MMOJIUMEPOB, MOJIMMEPHBIX
KOMITIO3MTOB: yueOHOe nocobue. — Boponex: Boponexckuit
TOCyIapCTBEHHBII apXUTEKTYPHO-CTPOUTEIbHBIN
yHuBepcuret, ObC ACB, 2021 [DnexTpoHHOE U3aHue].
http://www.iprbookshop.ru/108353.html

9BC IPR SMART

Bpysiko M.I'. XuMHust 1 TEXHOJIOTHS ITOJTMMEPOB: yueOHOe
nocobue / M.T'. bpysixo, JI.C. I'puropseBa, A.M. OpioBa. —
M.: MOCKOBCKHI roCyJapCTBEHHBIM CTPOUTENBHBIN
yauBepcureT, At [Tu Op Menuna, DbC ACB, 2016
[DnexTpoHHBIH pecypc]. —
http://www.iprbookshop.ru/40956.html

OBC IPR SMART

I'muaka H.JL. 3agaun u ynpakHeHHs 10 00IIeld XUMUH. —
M.: Unrerpan-Ilpece, 2009, 2007 (u Gosee mo3aHue
W3JIaHus).

Honymeno MBuCCO CCCP

56
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I'puropsesa JI.C. XuMus B CTpOUTENBCTBE: KypC JIEKIHIT /
JI.C. I'puropseBa. — M. : MoCKOBCKHiI ToCy1apCTBEHHBII
cTpoutenbHbI yHUBepcutet, 35C ACB, 2010
[DnexkTponHsIii pecypc]. —
http://www.iprbookshop.ru/16316.html

OBbC IPR SMART

3axaposa O.M. Ilecroa .11. Opranndeckas XuMus.
OcHoBslI kypca. — Hmwxuanit Horopos: Huxeropoackuii
TOCYIapPCTBEHHBIN apXUTEKTYPHO-CTPOUTEIBHBIN
yHuBepcuret, ObC ACB, 2019 [OnexTpoHHOE U3aHue].
http://www.iprbookshop.ru/107353.html

O9BC IPR SMART

Kosansuyxosa O.B., Eroposa O.A. Xumus. Koncnekr
nexmyid. YaebHoe mocodue. — M.: Poccuiickuii yHUBEpCHUTET
Ipy>XOBI HaposoB, 2011 [D1ekTpoHHOE U3TAHUE].
http://www.iprbookshop.ru/11429.html

OBC IPR SMART

Koposun H.B. O6mas xumus. — M.: Beicrras mikosa, 2003.
557 c.
PexomennoBano MO PD

40

10

Mamxunos T.U., backun N.W., Autunua U.C., Bapuek
A.A. Beenenue B xemouH(GOpMaTUKY (cepust TIOCOOuit) //
Me 1yHapOTHBIH KypHAJI KCIEPUMEHTATBHOTO
obpazoBanus. —2015. — Ne 10-2. — C. 198-200;URL:
https://expeducation.ru/ru/article/view?id=8613

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

11

Makaposa O.B. Heopranuueckast xumust. Y4eOHOe
nocobue. — Caparos: Aii [In Op Meaua, 2010
[OnexTpoHHOE U3naHKE].
http://www.iprbookshop.ru/730.html

O9BC IPR SMART

12

[Morynsesa U.A. Kypc nexuuii-ipezenTanuii « OCHOBBI
o01meit xumum», «OCHOBBI OPraHMYECKOH XUMHUI»
http://moodle.nfygu.ru/course/view.php?id=14406

CJ10 Moodle

13

orynsesa N.A., bpayn B.C. UaTepakTHBHEIHA
BUPTYaJIbHBIH JJAOOPATOPHBIA IPAKTHKYM B METOJUKE
MIPEeIoIaBaHKsI HEOPraHUUeCKoW XuMuu // COBpeMEHHbBIE
npoOsieMbl Hayku 1 o0pa3oBaHus. — 2018. — Ne 6.

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

14

ITorynsesa U.A., bpayn B.C. rpoBbie KOMIbIOTEPHEIE
TEXHOJIOTUH B METOJIMKE IPEIO0/IaBaHusl HEOPraHUYeCKOU
xumu // CoBpeMeHHbIE POOJIeMbl HAYKH U 00pa30BaHMs. —
2019. — Ne 6.

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

15

IMorynsesa N.A., bpayn B.C. Bo3amoxHOCTh
KOMOMHHPOBAHHOTO HCIIOJIb30BAHMSI HATYPHOTO U
BUPTYAJIBHOTO J1a00PaTOPHBIX MTPAKTUKYMOB IO 00mIeH
XUMHH TIPY TUCTAHIIHOHHOM O0ydYeHHH B By3e //
CoBpeMeHHbIe HayKoeMKue TexHomorun. — 2020. — Ne 12
(gactp 1) —C. 211-216

http://www.top-
technologies.ru/ru/article/view?id

=38435

16

PaburoBnu B.A., Xasun 3.5. Kpatkuit xummaeckuit
crpaBouHuK. — JI.: Xumus, 1991.

17

Cracp H.®. CpaBo4H#mK 110 0011Iel HeOpraHuIeCcKon
xuMuH: yuyeOHoe nocobue. — Tomck: ToMckuii
MOJMTeXHUYeCKuid yHuBepcutet, 2014 [DnexTpoHHOE
usnanue]. — http://www.iprbookshop.ru/34718.html
PexoMeH10BaHO B KayecTBE Y4eOHOr0 TOCOOUS
PenaknuonHo-u3aarenbckuM cBeToM TomMCKOro
MOJIUTEXHHYCCKOTO YHUBEPCUTETA

9BC IPR SMART

18

XUMHS B CTPOUTELCTBE: KOHCIEKT Jtekuii / FO.B.
Ycrtunosa [u 1p.]. — M.: MockoBckuii ToCyAapCTBEHHBIN
cTpouTeNnbHbIH yHUBepcuTeT, Al [In Op Menuna, 95C ACB,
2015 [DmexTpoHHEIHA pecypc]. —
http://www.iprbookshop.ru/40440.html

OBC IPR SMART

19

Uukwne E.B. Xumust: yaeonoe nmocobue / E.B. Unkua. —
Tomck: ToMckuii rocy1apCTBEHHBI YHUBEPCUTET CUCTEM
YOPaBJICHUS U PaTuOIeKTPOHUKH, D16 KonTeHT, 2012
[DnexTpoHHBIH pecypc]. —
http://www.iprbookshop.ru/13873.html

OBC IPR SMART

22




Metoanyeckue pa3paboTKH By3a

3aiinieBa H.B. JJabopaTopHBIil mpaKTHKYM MO OOIIEH XUMHH.

— Tomck, 2006. 56
PexomennoBano JIBPYMI]

[orynsena N.A. KoHTpoIbHO-M3MEpHUTEIbHBIE MAaTEPHAIIBI

0 JUCHUIUIHHE «XuMusi». Pazaensr «O0Imas XuMus», 50

«XuMus 371eMeHTOBY», K OCHOBBI OPraHUUECKON XUMUM. —
Hepronrpy, 2015, 2021.

DJeKTPOHHBIE PECYPCHI

Xumust. [Toaroroska k EI'3: npakt. mocodue 1o
BBIITOJIHCHHUO TECTOBBIX 3aIaHUMA. [ DIIEKTPOHHBIC TEKCTOBEIC
nannbie]. — M.: HoBast mikona, 2009.

Wzrorosurenn: OO0 «YpabCKuil 3JE€KTPOHHBIN 3aBO.
Jlut. MIITP P® cepust BA® Ne 77-15 ot 21.09.2007, OO0
«Cenenay. JIunensuss BA® Ne 77-246 ot 21.07.2006, OO0
«PemumMactepy. Jlunensuss BA® Ne 77-41 ot 15.10.2007,
000 «/luck Ipo [mrocy. Jlnmenzust BA® Ne 77-292 ot
12.02.2008, OO0 «Pentallpom». JInnen3us BA® Ne 77-
242 ot 31.03.2006.
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8. [lepeyenns pecypcoB HH(pOPMALMOHHO-TEIEKOMMYHUKAIIMOHHOM ceTu « MHTEepHET» (1aJ1€e
ceTb-UHTEpHET), HEOOXOAUMBIX /115l 0CBOEHHUS THCIHMIJIHHBI
1. DnekrponHas nHGOpPMAIIMOHHO-00pazoBaTenbHas cpena «Moodley:
http://moodle.nfygu.ru/course/view.php?id=14406
. Auetuin.py — https://acetyl.ru/
. UnTepaktuBHas [lepuonnyeckas tabmuia — https://ptable.com
. XuMuK.ru — https://xumuk.ru
. XuMU4ecKue ypaBHEHHs OHlaiH — https://chemequations.com/ru
. BJI PubChem — https://pubchem.ncbi.nlm.nih.gov
. B/l ChemSpider — http://www.chemspider.com
. BJI ChEMBL - https://www.ebi.ac.uk/chembl
. Bl NIST Chemistry WebBook — https://webbook.nist.gov/chemistry
10. Avogadro — free cross-platform molecular editor — https://avogadro.cc/
11. OTkpbITHII 00pa3zoBatenbHblil noptast CBAOY, kype «O06mas Xxumus» —
https://online.s-vfu.ru/course/view.php?id=1965

O 00 1 N W

9. Onucanne MaTePUAJIbHO-TEXHHUYECKOH 0a3bl, HEOOXOAUMOM /ISl OCYIEeCTBJICHUS
00pa3oBaTeIbLHOIO NMpoIecca No JUCHUIINHE

Ne | Buabl yueOHbIX HaumeHoBaHMe ayuTOPHIi,
. . Ilepeyenn odopynoBanus
n/n 3aHATHH Ka0MHeTOoB, 1a0opaTopuil M 1mp.
1. | Jlekmonnsie MynbTUMETUITHBIA KaOUHET HoyTtOyk ( ¢ BBIXO0M B
3aHATUSA WHTepHer),
MYJbTUMEIUNUHBIA TPOEKTOP
2. | IIpakTnueckue VYyeOHast mabopaTopus xuMuu (kaOuHetr | XuMudecKas mocyaa u
3aHATHUS Neo 108 VJIK) // koMmnblOTepHBIH K1acc crienuagbHOe 000py0BaHUE,
(mabopatopHble | (A7 IPOBECHMS BUPTYaTbHBIX HarpeBaTeIbHbIE TPUOOPHI,
paboThI) 71a00paTOPHBIX paboT) xumudeckne peaktunsl // [TK
3. | CPC Aynutopuu juist CPC (A511 YAK, 402 Kommnbrorep ¢ BBIX0A0M B
VYJIK) Wutepuer

10. IlepeyeHb HHGOPMALMOHHBIX TEXHOJOTHH, HCMOJIB3yeMbIX MPH OCYIECTBJICHUU
0o0pa3oBaTeIbHOIO MpoLecca o JMCUUIIMHE, BKJIYasi epedyeHb NPOrpaMMHOro odecnedeHust
U UH(GOPMAIMOHHBIX CIIPABOYHBIX CHCTEM

10.1. IlepeyeHb HH(POPMANMOHHBLIX TEXHOJIOTHIl, MCHOJb3YeMbIX TMPH OCYIIECTBICHUH
00pa30BaTeIbHOIO MpoIecca Mo JUCIUTNINHE

o WCIIOJIb30BAHNE HA 3aHATHUSIX DJICKTPOHHBIX U3JJaHUH (UTEHUE JIEKIIUN C UCTIOIh30BAHUEM
CJIalI-IPE3CHTAIINH, 3JICKTPOHHOTO Y4eOHOTO MOCOOMS, WHTEPAKTHBHBIX NMPUIOKCHUH, MaTECPUAIOB
00pa30BaTeIbHBIX U HHPOPMAITMOHHBIX CAHTOB 10 XUMUH ), BUJICOMATESPHAIIOB;

) OpraHu3amus B3aMMOJICUCTBHUS ¢ oOydaromumucs mnocpeactsom C/IO Moodle, B T.u.
KOMITBIOTEPHOE TECTHPOBAHUE;

o UCIOJIb30BaHNWE AaBTOPCKOTO BUPTYAIBHOTO JIa0OpaTOpPHOrO MpakTHKyma «XumJIao-
Teopetux» (6eta-Bepcusi);

. OpraHu3anus ayJIuTOPHOW (JEKIMOHHON) M CaMOCTOSATEIbHON pabOThI CTYJIECHTOB
nocpeacTBoM BuneokoHpepenicsssu (Aunexc. Tenemoct, MTS Link), waroB (rpymmsl B Telegram).

10.2. IlepeyeHb NPOrpaMMHOro odecnevyeHust
MS PowerPoint, MS Word, oducusie cepBuce Yandex (TOKyMEHTBI, PE3CHTAINH, TAOTUIIHI)
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10.3. TlepeueHp nHGOPMAITMOHHBIX CIIPABOYHBIX CHCTEM
1. Auerun.py — https://acetyl.ru/
2. UnrepaxtuBHas [lepnonndeckas Tabmuua — https://ptable.com
3. XuMuK.ru — https://xumuk.ru
4. BJ1 PubChem — https://pubchem.ncbi.nlm.nih.gov
5. BJI ChemSpider — http://www.chemspider.com
6. b/l ChEMBL — https://www.ebi.ac.uk/chembl
7. B NIST Chemistry WebBook — https://webbook.nist.gov/chemistry
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JUCT AKTYAJIM3AIIAU PABOYEM ITPOT'PAMMBI U CIHUILIAHBI

b1.0.15 Xumus
YueOHbIN BueceHnHble HU3MEHEHUS IIpenonaBarens IIpoTokon 3acenanus
rof (®HO) BHINTyCKaromIei kadeaps

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

B mabauye ykasvieaemcs monvko xapaxmep usMeHeHull (Hanpumep, usMeHeHue memsl, CNUCKA UCIOYHUKO8 NO meme UIU
memam, CpeodCcme NPOMENCYMOYHO20 KOHMPOJis) ¢ YKA3aHUeM RyHKmoe pabouetl npocpammol. Camo codepoicanue uzmeHeHu
ohopmasiemcs nPUNodICEHUEM NO CKBO3HOU HYyMepayuu.
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