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1. AHHOTALIUSA
K pado4eil nporpaMmme AU CHUNINHBI
b1.0.16 Xumus
TpynoemkocTts 6 3.€.

1.1. Ilesb 0cBOEHMS U KPATKOE COAEPKAHME AU CHHUILTHHbI

[TocTosIHHO yBeMMUYHMBAIOIIMICS 00beM HHPOPMALMU, BAXXKHOCTh AaKTyalM3allMd 3HAHUHA B
YCIIOBUSAX OBICTPO Pa3BUBAIOLIMXCSI COBPEMEHHBIX TEXHOJIOTUH MPOU3BOJCTBA JENAI0T HEOOXOIUMMBIM
BHE/peHHE WH(POPMAIIMOHHBIX U «CKBO3HBIX» TEXHOJOIMHA B TMpernojaBaHue MHOTMX 0a30BbIX
JTUCIUIUIMH, B TOM YHCII€ XUMHH, OCHOBHOM I1I€JIbI0 KOTOPOM SBIISETCS U3y4YEHHE OOIIMX 3aKOHOB U
IPUHLMIOB JJIS TOCIEAYIOUIET0 MX HMCIOJIb30BaHUS IPU OCBOEHUHM MEKIIPEIAMETHBIX JUCLUIUIMH U
CIIEIIKYPCOB, YIUIyOJICHHE HMMEIONIUXCS MPEICTAaBICHUA W TIOJYyYCHHE HOBBIX 3HAHUW W YMEHHH B
o0macTd XUMHH, ©0€3 KOTOPBIX HEBO3MOXKHO pELICHHE COBPEMEHHBIX TEXHOJOTHMYECKHUX,
9KOJIOTMYECKHUX, CBIPHEBBIX W HOHEPreTHUECKUX MpOoOJIeM, CTOSIIUX Tepes] 4YeIOBEUYEeCTBOM.
Heo0xoauMocTh akTyanu3alnuu Takke ONpesesieTcsl COKpaleHueM o0beMa ayIMTOPHON Harpys3Kku U
BO3MOXKHOCTSIMU KOMIIEHCUPOBATh JaHHBIN (aKT 3a cUeT MPUMEHEHHsI psiAa CKBO3HBIX TEXHOJIOTHH U
U(PPOBBIX HHCTPYMEHTOB B CAMOCTOSTEJILHON paboTe CTYIEHTOB.

Kpatkoe conepkaHne QTUCHUIUIMHBL: KBAHTOBO-MEXAHUYECKAsl TEOPUsI CTPOCHUSI aTOMA, OCHOBBI
TEOpUU XHMHMUYECKON CBS3M, 3JIEMEHTHl XMMHUYECKOM KHHETUKM W TEPMOAMHAMUKH, PaCTBOPHI,

3JIEKTPOXMMHYECKHE TMPOUECChl, XHUMHS D3JIEMEHTOB M HX COCJAUHEHUM, JJIEMEHTbhl XHUMHUU
OpTraHUYCCKUX COC,Z[I/IHCHI/II\/'I.
1.2. Ilepevyenp MJIAHMPYEMBbIX Pe3yJIbTATOB 00yYeHHS IO JUCHHUIINHE, COOTHECEHHBIX C
IVNIAHUPYEMBIMH PE3YyJbTATAMHU OCBOCHHUS Oﬁpa3OBaTe.]'II)HOI7[ IMporpaMmal
HaunmenoBanune [Tnanupyemsie Wnnukarops [Tnanupyemble pe3yabTaThl OreHOYHbIE
KaTeropuu (TpyIIIbl) pe3yNbTaThI JIOCTHKCHUS 00y4eHus 10 AUCIUTUINHE cpeacTBa
KOMITETEHIMH OCBOEHUS KOMITETEHINH
IporpamMmsl (Ko 1
cofiepKaHne
KOMITCTEHITHH )
YHUBepcalbHBIC YK-1: Criocoben YK-1.1 3Hamp: IPEeUMyIIECTBA U nabopaTopHas
KOMIICTEHITHH OCYILECTBIISTh AHanmmzupyer OTpaHUYEHUS H(PPOBHIX pabora,
KPUTHYECKUH aHAN3 | MPOOJIEMHYTIO CPEJICTB MPH OOIIEHUH 1 paboyas
TPOOIEMHBIX CUTYAaIUIO KaK COBMECTHOM paboTe; terpaap, PI'P,
CUTYyallUll HA OCHOBE | CUCTEMY, BBISIBIISIS HMHCTPYMEHTBI KpYITHEHIIUX TECT,
CHCTEMHOT'O €€ COCTaBJISIIOLIME U | HU(PPOBBIX SKOCUCTEM IS 9K3aMEHalMOH
oJxo/a, CBSI3U MEXXAY HUMH | TIOJTydeHUs], 00pabOTKH, aHalM3a | HbIC OMIETHI
BbIpa0aTbIBaTh U TIPOBEPKH JIOCTOBEPHOCTH

CTPATeruio AeHCTBUN

MH)OPMALMU/TUIIOTE3bI;
MIPUHIMTBI pabOTHI Pa3INIHBIX
TIOMCKOBBIX CEPBHCOB;
ndpoBbIe pecypehl IS
petreHus 3a1a4/mpodieM B
po(heCcCHOHATBHOM KOHTEKCTE U
IUIsL OLICHKHU Pe3yJIbTaToB
petienHust; 0coOeHHOCTH
CHUCTEMHOTO ¥ KPUTHYECKOTO
MBIJIICHUS

Ymemu: BbIOUpatTh 1
UCIIONIb30BAaTh YMECTHBIC
UQpOBEIE CPEJICTBA,
NPUIIOKEHUS U PECYPCHI TS
MIOCTAHOBKH H PEIICHUS
3a1a9n/TIpOOIIEMET;
aHATM3UPOBATH MIPOOIEMHYIO
CHUTYAIHIO, BBIIEIAS ee Oa30BbIe
COCTABJISIFOIIME M CBSI3U MEXIY
HUMHU; PA3ACTIAThE KOMITIJICKCHBIC




3aJla4M Ha MoJ3a/1auy,
OTCJICKMBATh IpOLECC
UCIIOJTHEHUS 33]1a4 C TIOMOIIBIO
LIU(POBBIX HHCTPYMEHTOB;
BBIJIENATH PO(hEeCCHOHAIBHO-
3HAYNMYI0 HH(OPMAIIHIO;
OIICHUTH WH(OPMALIHIO/ TAaHHEIE
Ha JJOCTOBEPHOCTH U
PENEBaHTHOCTh CPABHEHNEM
HECKOJIBKUX HCTOYHUKOB
nHpopMaIny;
CHUCTEMaTHU3HPOBAThH
0o0OHapyXeHHYI0 HH(POPMAIHIO B
COOTBETCTBUH C TPEOOBAHUSAMH U
YCIIOBUSIMH TIOCTABJICHHOM
3aJ1a4M; CTPOUTD JIOTHYECKHE
YMO3aK/IIOYECHHUS] HA OCHOBAHUH
nHpOpPMANN/IAHHBIX, B TOM
YHCIIE B Pa3UIHBIX ITU(POBBIX
cpenax; OLlEHUBAaTh
MIPaKTHYECKYI0 3HAYUMOCTb
PEe3yJIbTATOB MOUCKA C TIOMOIIBIO
IU(PPOBBIX HHCTPYMEHTOB;
0oopMIISITh PE3yJIbTATHI TIOKCKA
C IIOMOIIBIO UPPOBBIX
WHCTPYMEHTOB (TEKCTHI,
rpaduky, H300paxKeHusl,
JarpaMMBbl, OJIOK-CXEMBI,
TaOJHIIBI, TPE3CHTALNH,
BUACOPOIIHKH,
BUICOIIPE3EHTALINH,
nHporpaduka u T.1.);
HCIIOJIb30BaTh U(POBHIE
cpezacTBa OOIIEHHs TIPH
B3aUMOJICHCTBUU C JPYTHUMHU
JIIO/IEMH, B TOM YHUCIIE IS
OpraHu3aliu COBMECTHOM
JeATeIbHOCTH (KOMaH/IHON
pabortsr) (Webinar, Padlet,
Ppas3INgHBIE MECCEHIKEPHI)
Bradems: MeTonamu noucka,
KPUTHYECKOTO aHAN3a U
cuHTe3a HHPOPMALINH;
HaBbIKaMU PaboThl ¢ Web-
MIPUJIOKEHUSIMH U CEPBUCAMHU
JUts coBMecTHO# padotsl (Trello,
TrueConf, Miro, Padlet u np.,
cepBUCH Yandex); HaBbIKaMH
paboTs! 1 Toncka nHGopManuu
B DJIEKTPOHHBIX OMOIMOTEUHBIX
cucremax (ObC); HaBbIKamMu
paboTHI ¢ MUPPOBEIMU
WHCTPYMEHTaMH IS
TeHEePHPOBAHNUS/Pa3paboTKI
HACH, TUIIOTE3, TIOMCKA
HECTAH/IAPTHBIX peUIeHUHN
(mputo>xeHus U1 IOUCKa
accolMalui, MeHTaJIbHbIE
KapThl, OHJIAH-JI0CKH,
WHCTPYMEHTHI JUISl CO3/1aHUs
BU3YyaJbHBIX HAOPOCKOB,
CEpPBUCHI ISl CO3/1aHMS 3aMETOK,
OpeHHIITOPMHMHTA,




TECTUPOBAHUs Uk, 1t oOMeHa
UACSMH U T.I1.); HUPPOBBIMU
METO/IaMH ¥ HHCTPYMEHTaMHU
OLIEHKH JOCTOBEPHOCTH
nHPOPMaIH/KOHTEHTA
((paxTuekuHT, aBTOpCKHE
JIMLEH3UH, IUTaruHbl Opay3epoB
IUIsL IPOBEPKH JOCTOBEPHOCTD
KOHTEHTA B CETH); HaBBIKAMH
CO3IaHMS HOBBIX IIPOJIYKTOB
(TexcToB, rpaduku, BUIEO,
KOJUTaXKa | JIp.) WIH MIPOEKTOB
(pa3paboTka, mpecTaBIeHUE,
MIPOABMKEHHE) C MOMOIIBIO
LIU(POBBIX HHCTPYMEHTOB;
HABBIKAMH Pa0OTHI C OOIBIIUMU
MacCHBaMH JJaHHBIX B LIH(POBOH
cpene (Big Data)

Obmenpodeccronan
BHBIE KOMITCTCHIUH

OIIK-14: Cmocoben
pa3pabaTeIBaTh
MIPOCKTHBIE
WHHOBALIMOHHbIE
peleHus 1o
SKCIUTyaTalluOHHOMN
pasBefike,  JI0OBIUE,
nepepaboTke
TBEPABIX  TIOJIE3HBIX
HCKOIIAaeMBIX,
CTPOUTENBCTBY u
IKCILTYaTAIUH
O3 MHBIX
00BEKTOB

OIIK-14.7
HemoHcTpupyeT
0a30BbIC 3HAHUS B
obsactu
€CTCCTBCHHOHAYYHBI
X AUCHHUIIINH U
T'OTOBHOCTbH
HCIIOJIb30BATh
OCHOBHBIE
IOJIOXKEHUS U
3aKOHBI
MaTeMaTHKH,
(U3UKA ¥ XUMHAHX B
npogecCHOHaTBFHON
JeATENbHOCTH,
NPUMCHATH UX B
TEOPETUYECKUX U
OKCIICPUMCHTAJIbHbBI
X UCCIIEIOBAHUSIX

Hmems npedcmasnenue: 0
CTPOCHHUHU aTOMOB ¥ MOJIEKYIT; O
BHJaX XUMHYECKOH CBS3H U
cnocobax ee 00pa3oBaHusi; O
XUMHYCCKUX CUCTEMaXx
(pacTBOpax, KaTATUTUIECKHX,
JIMCHIEPCHBIX,
ANIEKTPOXUMHUYECKHX CUCTEMAX),
HUX CBOMCTBAX;

3Hamy: XUMHYECKYIO
TEPMHUHOJIOTHIO U TTOJB30BATHCS
€10 TIPU OIFCAaHUN XUMHYECKIX
SIBIICHUH; OCHOBHBIC
CTEXHOMETPUIECKHE 3aKOHFI,
(yHIaMeHTaIbHBIE KOHCTAHTEI,
CAMHUIBI UX U3MCPCHUA,
0COOEHHOCTH MTPOTEKAHHUS 1
BO3MOXKHOCTH yIIPaBICHUSA
XO/IOM XHUMHYECKOTO MPOIIecca;
CTpOEHHE BEIECTB B
KOHJICHCUPOBAHHOM COCTOSIHHU;
3aBUCHMOCTH CBOWCTB BEILICCTB
OT THUMA KPUCTALUTHICCKOM
pEIIeTKH; OCHOBHBIE
(momysipHBIE) 00pa30BaTEIEHBIC
WnTepner-pecypes! (XuMuK.ru

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

ypaBHEHUS OHJIAH
https://chemequations.com/ru u
Ip.); TH(GPOBBIC PECYPCHI IS
pelIeHus 3a1a4/mpoodieM B
po(heCCHOHATHFHOM KOHTEKCTE U
JUTSL OLICHKH Pe3yJbTaTOB
perIeHus

Ymemo: 3ammceIBaTh
ANEKTPOHHYIO (OpMyYIy aToMa
JIFO00T0 3JIEMEHTA, BaJICHTHOCTH
" CTCIICHU OKHMCJICHHA,
0XapaKTepPH30BaTh U
NpEeJCKa3bIBaTh CBOMCTBA
3JIEMEHTA U €TI0 COSUHEHUN;
JIaBaTh OOIIYIO XapaKTCPUCTHKY
s-, p-, d-3JIeMeHTOB,
3aKOHOMEPHOCTH U3MEHEHUS

nmabopaTopHas
pabora,
pabouas
terpaas, PI'P,
TeCT,
9K3aMEHaIMOH
HbIC OUJIETHI



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

KHCJIOTHO-OCHOBHBIX H
OKHCIIUTEIHHO-
BOCCTaHOBHTEIILHBIX CBOWCTB B
NIEpUOIE U TPYIIIIE; ONPEACIATh
TEPMOJMHAMHUYECKYIO
YCTOWYHMBOCTH BELIECTB,
HaIpaBJIEHHOCTH IPOLIECCOB, B
TOM umcie (pa3oBbIX, B
Pa3JINYHBIX YCIOBHSAX;
0XapaKTepU30BaTh YCIOBUS
PaBHOBECHOT'O COCTOSHHS
CHCTEMBI U €T0 CJ[BUTa;
MIPUBECTH MEXaHU3M
IIEKTPOXUMHUYUECKOHN 1
XMMHUYECKOH KOPPO3UH U
TIPEATIOKUTH HanboIee

3¢ (GeKTUBHBIE CITOCOOBI 3aIUTEHI;
IUTAHUPOBATh XUMHUYECKHE
9KCTIEPUMEHTHI TS IPOBEPKH
HAYYHBIX THIIOTE3; 00001IaTh
MOJTy4EHHbIE Pe3yIbTaThl;
UCKaTh HHPOPMAIHIO B CETH
HHTepHeT ¢ UC0Ib30BaHUEM
(GUIBTPOB ¥ KIIOYEBBIX CIIOB;
BBIJIEIATH TPO(hEeCCHOHAIBHO-
3HAYUMYI0 HH(OPMAIIHIO;
OLIEHUTH MH(POPMALNIO/ JaHHBIE
Ha JJOCTOBEPHOCTH U
PENEeBaHTHOCTh CPABHEHNEM
HECKOJIBKUX HCTOYHHUKOB
nH(pOpPMANNH; CAMOCTOSTEIFHO
OTIPEJEISITh MPOOETBI B CBOMX
3HAHMSX U KOMIIETEHIUSIX C
HCIIOJIb30BaHHEM HHCTPYMEHTOB
CaMOOIEHKH 1 U(PPOBBIX
orenounsbIx cpencts (CAO
Moodle, npeIMeTHBIE TECTHI MO
JUCIUILINHE «XUMHS»; bank
TecToB (paszen
«O0pazoBaTenbHbIE»)
https://banktestov.ru u mp.);
OILIEHHUBATH ITPAKTHUCCKYIO
3HAYUMOCTb Pe3yJIbTaTOB
MIOUCKA C TIOMOIIBIO IU(PPOBBIX
WHCTPYMEHTOB

Bnaoems: MeTonukamu pacuera
110 OCHOBHBIM
CTEeXHOMETPUYECKIM 3aKOHAM:
KOJINYECTBa BELIECTBA, MACCHI,
o0beMa rasa, MOJISIPHON Macchl,
MOJISIDHOI Macchl SKBUBAJICHTA,
3JIEMEHTHOTO COCTaBa CJI0XKHOTO
BEIIIECTBA; pacyera Io
XMMHYECKUM YPaBHEHUSIM;
TerIoBbIX () PEeKTOB U
CKOPOCTEH peaKLtii;
KOJINUECTBEHHBIX
XapaKTEePUCTUK PaCTBOPOB
JJIEKTPOJIUTOB U
HE3JIEKTPOJIUTOB: BUIOB
KOHUeHTpauui, pH,
TEMIIepaTypbl KUIICHUS 1
3aMep3aHHsl; KOJTHIECTBEHHBIX




XapaKTEPUCTHK OKUCIUTEIHHO-
BOCCTaHOBUTCIILHBIX CUCTEM,
raJbBaHIMYECKUX DJICMCHTOB, B
IIpoLeccax EKTPOIN3a;
MPAKTHYECKUMH HABBIKAMU
paboOThI: ¢ XUMHUYECKAM
000py/IOBaHHEM U PEAKTHBAMU B
COOTBETCTBUH C HHCTPYKIHEH
WJIM METOAMKOM MPOBEICHUS
SKCIIEPUMEHTA C COOTIOCHIEM
TpeOOBaHUN TEXHUKH
0e301macHoOCTH

HaBBIKaMH PabOTHL: €
WHTCPAKTUBHBIMH
TIPHUIIOKCHUSIMHU
(https://ptable.com

(unTepaktuBHas [lepuoauueckas
Tabnuia), Acetyl
https://acetyl.ru u np.); ¢
IU(POBBIMU CEPBUCAMH TSI
CcaMOTeCTUPOBaHMS (HAIIPUMED,
bank TectoB (pasznen
«O0pa3oBarenbHbIE)
https://banktestov.ru;

MIPEIMETHBIC TECTHI IO
qucuurinae «Xumus», CJ1O
Moodle); ¢ 6ombIIMU
MacCHMBaMH JIAHHBIX B H(POBOI
cpene (Big Data) (Acetyl
https://acetyl.ru, PubChem
https://pubchem.ncbi.nlm.nih.go
v, ChemSpider
http://www.chemspider.com u

Ip.); HaBBIKAMU PaObOTHI U
MoucKa HHGOpPMaIKH B
AJIEKTPOHHBIX OMOITMOTEYHBIX
CHCTEMaX, JIOCTYITHBIX B By3€

1.3. MecTto aucuuninHsbl B crpykrype OIIOIT

Hnunekc HaumenoBanue | Cemectp Wuaekcrl 1 HAMMEHOBaHUS YUSOHBIX JUCIHUILINH (MOJYJICH ),
JUCTIATLTAHBI W3yYeHUS MIPAKTHK
Ha KOTOPBIE OMUPAETCS JUTSL KOTOPBIX COZIep KaHNe TaHHON
coziepKaHUe TaHHON JUCIMITINHBI (MOAYJIST) BEICTyTAeT
JUICIIMILINHBI (MOJTYJIS) Omopoi
b1.0.16 | Xumusa 1,2 3HAHUS, YMEHUSA U b1.0.04.01 be3onacHOCTH
KOMITETCHITNH, KUZHEICATCITLHOCTH
MOJTy4YeHHbIE b1.0.23 MarepuanoBenenue
00y4aroImMuCs B b1.0.24 T'eonorus
cpesHeM b1.0.30 I'opHOTIpOMBITIUTCHHAS
00111e00pa30BaTEILHOM 9KOJIOTHUS

y4eOHOM 3aBEJICHUH

b1.B.01 Peacenmut u ¢puzuro-
Xumuueckue npoyeccwl (01
cneyuanuzayuu OIIU)

b1.B.10 Opeanuueckas xumus (015
cneyuanuzayuu OI1H)
E51.B.JIB.03.01 Xumuueckue memooul
0002auyeHUst NONE3HLIX UCKONAeMbIX
(0ns cneyuanuzayuu OIIH)

1.4. SI3bIk MpenogaBaHusi: pPyCCKUM.



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

2. O0beM AUCHMILIMHBI B 3249€THBIX eIMHUIAX C YKA3aHHEeM KOJIHYeCTBAa aKaJleMHYeCKHX 4YacoB,
BbI/ICJICHHBIX HA KOHTAKTHYI0 pa0doTy 00y4aroLmuXxcs ¢ npemnoaasareseM (Mo BUIaM y4eOHbIX
3aHATHH) U HA CAMOCTOSAITEJIbHYI0 PA00Ty 00yYAK0IIHUXCS

Brimmcka u3 yuebnoro miana: ans rpynnst C-I'A(M/, OITN)-26

Kop v Ha3BaHWe TUCIUILIMHEI 10 Y4eOHOMY TUIaHY b1.0.16 Xumus

Kypc n3ydenus 1

CemecTp(bl) U3y4YEHHUS 1,2

dopma MpOMEKyTOYHOU aTTecTaluu (3a4eT/9K3aMeH) 3auer, 9K3aMeH

Pacuemno-epaghuueckas paboma, cemectp BBITIOTHEHUS 1,2

Tpynoemkocts (B 3ET) 6 3ET

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

Nel.  KourakTtHass  paGora  oOyuawmmxes ¢ | OObem ayuTOpHOH Bru.c

npenoaasareneM (KP), B yacax: paboThl, IIPUMEHEHNUEM

B Hacax JOT unu 20, B
qacax

O6beM pabotsl (B yacax) (1.1.+1.2.+1.3.): 57+34 -
1.1. 3aHsATHS IEKIMOHHOTO TUIA (JIEKLIHUHU) 36+16 -
1.2. 3aHaTHS CEMMHAPCKOTO THIA, BCETO, B T.4.: 18+16 -

- 1abopaTopHBIC PAOOTHI 18+16 -

1.3. KCP (KOHTpOIIb CaMOCTOSATEIbHOW pPabOTHI, 3+2 -
KOHCYJIbTAITUH)

Ne2. CamocroniTesbHas padora odyuarommuxcsa (CPC) 51+47

(B yacax)

Ne3. KosmuyecTtBOo 4acoB Ha 3K3aMeH (IIpU HaIUYUU -/27

HK3aMeHa B YUeOHOM IJIaHe)




3. Coaep:xkanue TUCHHUIIMHBI, CTPYKTYPHPOBAHHOE 110 TeMaM € YKa3aHHEM OTBEeIeHHOT0 HA HUX
KOJIMYeCTBA aKAJIeMUYeCKUX YACOB M BU/I0B Y4eOHbIX 3aHATHI

3.1. PacnipenesieHue 4acoB Mo pa3jeiaM U BUAAM Y4eOHbIX 3aHATHI

Pasnen Bcero Konrakrtnas paborta, B Yacsl
4acoB yacax CPC
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XuMus Kak paszien ecrecTBo3HaHusa. CTeXHOMeTpHUUecKre 108 4 - 2 - 3 -
3aKOHBI XUMHUH (TeMa 1)
Crpoenne aroMa u nepuoandeckas cucrema J[.H. 4 - - - -
MenpeneeBa (Tema 2)
XuMuYecKasl CBsI3b M CTPOSHHE MOJISKYJI (Tema 3) 4 - - - 5(CT)
OO01ue 3aKOHOMEPHOCTH XUMHYECKUX PEeaAKIHid (TeMBl 4, 4 - 4 - 4 (JIP)
5)
PactBops! (TemsI 6, 7) 6 - 4 - 4 (JIP)
5(CD)
OCHOBBI JIeKTPOXUMHH (TeMBI 8-11) 8 - 8 - 8 (JIP)
JlucniepcHbIe ¥ KOJUTONIHBIE CHCTEMEBI (Tema 12) 2 - - - 5(CT)
TecTtupoBanue 4 - - - 6 (ITIT)
PI'P - - - - 12
(PT'P)
Bcezo uacos 3a 1 cemecmp 108 36 - 18 - 3 51
XuMHES 3JIEMEHTOB M X coennHeHUH (TembI 13-20) 81 12 - 16 - 2 8 (JIP)
11 (CT)
DneMeHTHI OpraHruuecKoi xumuu (Tema 21) 4 - - - 10 (CT)
TecTupoBaHue - - - - 6 (IIT)
PI'P - - - - 12
(PT'P)
Bcezo uacos 3a 2 cemecmp 81 16 - 16 - 2 47

[Ipumeuanne: JIP — cocraBienue or4eToB 1o JabopartopHbM 3aHATHAM, IIT — moarotoBka k TectupoBanuio, PI'P —
HanucaHue pacueTHo-rpaduyeckoi padoTel, CT — camocTosATEIbHOE H3YUEHHE TEM.

3.2. CopepxaHnue TeM NPOrpaMMbl JUCHHUILINHBI
Tema 1. Xumusa kak pazoen ecmecmeosnanusn. Cmexuomempuueckue 3aKOHbl XUMUU

IIpenmer u 3agaun XUMHUM. XUMUYECKUE 3HAHUSA B NPAKTUYECKOW AEATEIBHOCTH JIIOJCH.
XHUMHS B CUCTEME €CTECTBEHHBIX HAYK.

HcTopus xuMuu: OUCK NIepBOdieMeHTa B ¢pritocopckux yueHusx pesuHeit [ perun; anxumus,
ATPOXUMHUS; OTKPBITHE MEPBBIX XUMUYECKUX deMeHTOB. Tpyasl M.B. JlomonocoBa u A.JI. JlaByasne;
3aKOH COXPaHEHHUsI MacChl BELIECTBA; aTOMHO-MOJIEKYJIIPHOE YUCHUE U YUYEHHUE O COCTaBE BEILECTBA.
JIx. JlanmbTOH: 3aKOH KpaTHBIX OTHOIICHWM, aTOMHBIM Bec. Kiaccudukaius 3J€MEHTOB IO HX




atomubiM BecaM. JK. IIpycT: 3akoH mocTosHCTBa coctaBa. M.5. Bepuenuyc: XMMHUecKas CHMBOIIHNKA,
YpaBHEHHUsI XUMHYECKUX PEaKIUid, YTOYHEHHUE aTOMHBIX BeCOB. [IOHSTHS: aTOMHas eQMHHUIIA MAcChI,
OTHOCUTEIIbHAs aTOMHAs Macca AJIEMEHTa, OTHOCUTENIbHAsl MOJIeKyJisipHas Macca BeuiectBa. XK.JI. T'eid-
Jlroccak: 3aKOH MPOCTBHIX OOBEMHBIX OTHOIICHHWHA. A. ABOTajpo: 3aKOH ABOTAIpO, YUCIO ABOTAJIPO.
[ToHsITHE O KOJTMYECTBE BEIIECTBA: MOJIb, MOJIIPHAs Macca, MOJISIPHBIN 00beM ra3oB. ['a30BbIe 3aKOHEI.
. Puxtep: NoHATHE SKBUBAJIEHT, 3aKOH SKBUBAJIECHTOB. BaJICHTHOCTS.

Tema 2. Cmpoenue amoma u nepuoouueckasa cucmema /[[.U. Menoeneeea (¢ npumenenuem
unmepaxkmuegnoii Ilepuoouuecxkoit maonuywl ptable.com)

Kpamkuiit mesuc: @ynxkyuonan urmepaxmueHou nepuodudeckoi mabauywvl Ptable: nozeonsiem noxazame
3AKOHOMepPHOCMmb UBMEHEeHULl MAKUx Ceolcmes o/1eMeHmoe6, KdakK paduyc amoma, azcpecamHoe cocmosrue,
OMmMHoOUueHue K XxumuvdecKum CQMGZZCW[GCZM, JIeKmpoompuyamejibHocmy, memnepamypbl acpecanHblx nepexodoe,
IHepcuu cpodcm@a K 91€eKMpOHRY U UOHU3AYUU, daem npedcma@zzeﬂue 00 uzeecmmuvix 6 Hacmoswee epems
uzomonax 3J1€eMenmoes, 6Kjliodas xapakmep ux pacna()a; oaem npeacmaeﬂeﬂue O xapakmepe pacnpeaeﬂeﬁuﬂ
9NeKMPOHO8, 6 M.4. NO KBAHMOBLIM suelKam (INeKMPOHHble U DNeKMpOHHO-epaguyeckue ¢hopmyvl),
ocobennocmu CMPOERUSL INIEKMPOHHbLX 0p6umaﬂeﬂ uepes npedcmaeﬂeHue K6AaHmMoOeBblX Hducei, sKjirdaem 6613}1
eeuecme (6 m.4. C UCnoJjib306dHUEM 6blcmp020 NnoucKkd Ha OCHOBAHUU KAYeCMBEHHO20 cocmaea)

Atomuctuueckue runotessl Jlemokpura, . Hetotona, I. JlanbToHa. OTKpBITHE 3JIEKTPOHA U
JIpYTHUX 3J€MEHTapHbIX yacTull. Mozaens aroma 1o Y. Tomcony («M3tom B nmyaunre»). Mozaens aroma
o DO. Pesepdpopny («Ilmanerapuas moxenby). [IpotuBopeuns B moxenu 3. Pesepdopma. OcHoBHOE
II0JIO’)KEHNE KBaHTOBOW Teopuu. Mogens atoma no H. bopy. KopmyckynsipHo-BoIHOBOM Iyanusm
3JI€MEHTapHBIX YACTHII.

CoBpeMeHHbIE KBAaHTOBO-MEXAHUYECKUE MPEJCTaBICHUS O CTPOCHUHU aroMma: SApO: COCTaB,
3apsi a1pa, aTOMHBIN Bec, MOPSAIKOBBIM HOMEpP B NMEPUOAMYECKON cucTeMe, M30TOmbl (Ha mpumepe
uHTepakTHBHON [leproanyeckoit Tabmuiel Ptable); anekrponHast 000si0UKa: 3MEKTPOHHAS OpOUTAID,
KBaHTOBBIC YHcla (TJIaBHOE, OpOWTAIbHOE, MAarHUTHOE, MAarHWTHOE CIIMHOBOE) (Ha mpuMepe
uHTepakTuBHON [lepuonnueckoit Tabmuiel Ptable); 3amonHeHHWe JJIEKTPOHHBIX CIIOEB: PHUHIIUI
[Taynu, mpUHOWI HAaWMEHBIIEW SHEPTUU, MpaBUIO XyHAa, NpaBwia KiedkoBckoro (Ha mpumepe
uHTepakTHBHOH [leproanueckoii Tabnuipl Ptable).

CocTosiHUE B3JEKTPOHHBIX O00JOYEK B3JEMEHTOB M MNEPUOAMYHOCTh MX CBOWCTB: HEPIUs
MOHU3ALIUM, CPOJICTBO K 3JIEKTPOHY, 3JIEKTPOOTPUILIATEIILHOCTh, aTOMHbBIE PaJUyChl (Ha MpUMEpe
uHTepaktuBHOU [lepnoanueckoit Tabmuier Ptable).

Tema 3. Xumuueckasn céa3b u cmpoenue moJiexyn (¢ ucnonvzosanuem npunodxyicenus Avogadro)
Kpamkuii mesuc: Ilpunoscenue Avogadro obradaem oOocmamouHviM @OYHKYUOHAIOM Ol NOCHPOEHUS
epaguueckux cmpyKmypHuixX (opmysl HeOPLAHUYECKUX U OPSAHUHLECKUX 8EUeCm, GKIIOUAem 6CMPOEHHYI0 043y
20MOBbIX  CMPYKMYPHLIX — (OpMYT  MHO2UX — HUBKOMOJICKVIAPHBIX — OP2AHUYECKUX — Beuecms, Npumepol
2ubpuouzayuil AMoMHbIX opoumael, No360JAem CMOOEIUPO8AMb U OYEeHUMb NOCPEOCHBOM HOCMPOEHHbIX
MoOenell makue c80UCmMead XUMU4eCcKou C8:a3U, KaK 8aleHMHbLU Y20, ONUHA, IHEP2Us C8A3U.

OcHoBHbIE MONOXKEHMSI Teopuu cTpoeHus BemectB A.M. bytiepoBa. CoBpeMEHHOE MOHSATHE
XUMHUYECKON CBS3U: DHEPrusl XMMHUYECKOH CBS3M; JJIMHA XMMHUYECKOH CBS3HM (C MCIOIb30BAHHEM
npuioxenus Avogadro). Buibl xumuueckoi CBsI3u.

KoBasienTHast cBs3b (C ucmosib30BaHueM npuiioxkeHuss Avogadro). MeTol BaJIeHTHBIX CBS3CH.
XapakTepuCTUKU  BAJICHTHOM  CBSI3M:  HACHIIIAEMOCTb,  HAIPaBJICHHOCTb,  MOJISIPU3YEMOCTb.
['uOpuan3anmsi aTOMHBIX BAJICHTHBIX OpOMTasIei. MeToa MOJEKYISPHBIX OpOUTaNe. DIIEKTPOHHBIE
CTPYKTYpbl HEKOTOPBIX MoJieKy 11o merogy MO u ux csoiicta. loHHas cBA3b.

Meramnnueckas cBA3b. MeTauibl, IPOBOAHUKH, OJIYIIPOBOIHUKH, TUIIEKTPUKH.

Bonoponnas cBs3b (¢ ucnonb3oBaHUEM TNpuioxkeHUs Avogadro). MexmonekysipHbie
B3aumoieiicTBus (cuibl Ban-nep-Baansca).

KoMIuiekcHbIe COeTMHEHUS: MOH-KOMIUIEKCO0Opa30BaTeb, JTUTaHIbl, BHYTPEHHSS U BHEIIHSS
cdepbl, KOOPIAUHALIMOHHOE YKCiI0. MOHO- U monuieHTaTHbIE JTUuranpl. HoMeHKI1aTypa KOMIIEKCHBIX
coenuHeHnil. Kinaccudukanms KOMIUIEKCHBIX coenHeHul. J(uccoruanusi KOMIUIEKCHBIX COSTUHEHHIA.
KoHcTaHTa yCTOMYMBOCTH KOMIUIEKCHOTO HOHA. [Ipupoma XUMHUYECKOW CBSI3M B KOMILUIEKCHBIX
coenHeHUsX. [I[puMeHeHre KOMIUIEKCHBIX COSAMHEHUH.




ArperatHoe  cocTostHME — BemlecTBa.  Kpucrauimyeckoe U aMoppHOE  COCTOSIHHE.
Kpucrannnueckast pemerka. XuMudeckasi CBs3b B KPUCTAININYECKUX TENax.
Tema 4. Inemenmot Xumuueckou mepmooOUHaAMUKU

BuyTtpennss sueprus. I-if 3aKkoH TepMOIMHAMUKYA NMPUMEHUTENBHO K XMMHYECKUM CHCTEMaM.
[loHATHS «PHTANBNNA», «CTAHAAPTHAS SHTANBIUA», <«OHTAIBIHSI 00pa30BaHUM». DHEPreTUdyecKue
3 PeKThH XUMUIECKUX peakiuil. TepMOXUMHUYECKHE ypaBHEHHUsA. 3aKoH ['ecca U cleacTBUe U3 HETO.
II-ii 3aKoOH TEpMOAVMHAMMKHM IPUMEHMTEIBHO K XUMHUYECKUM cucremam. IloHstne <«@HTponus»,
«CTaHJapTHas SHTponus». HampaBineHne NpoOTEeKaHUs XUMUYECKOW peakUuHh. ODHTAJbIHUUHBIA |
SHTpONUNHBIN (akTopsl. DHeprus ['n06ca. BnusHue Temmeparypbl Ha HampaBieHHE NPOTEKAHUS
XUMHYECKHUX PEAKIUM.
Tema 5. Xumuueckaa Kunemuka

[lonsiTe cucTteMbl, BUABI XMMHUYECKHUX CHCTEM. ['OMOreHHbIE U T€TEepOreHHbIE PEaKIUH.
CKOpOCTbh TOMOTEHHBIX M I'€TepOreHHbIX peakuuil. DaKkTopbl, BIUSAIOIME HA CKOPOCTh XUMHUYECKOU
peakuuu: KOHUEHTpalus (3aKOH AEMCTBYIOIIUX Macc), TeMmIepaTypa (TeMrepaTrypHblii KodphuuueHT
peaxiuu, npaBuio Bant-I'odpda), sHeprus aktuBauuu. YpaBHeHue AppeHuyca.

Karanuz wu karamutuueckue cuctembl. [IpumMeHeHHE KaTaau3aTOpOB B XHUMHUYECKHX,
OMOJIOTHYECKHUX, TEXHUYECKUX CUCTEMaX.

Xumnueckoe paBHoBecue. KoHcTanTa XmMuueckoro pasHoBecus. llpaBuna cmemeHus
xuMudeckoro pasHosecus (npunHuuin Jle Ilarense-bpayna).

PaBHoBecusi B rereporeHHbIX cucrtemax. da3oBoe paBHOBecue W mpaBwio (a3 ['mbbca.
[IpencraBnenus o aguarpaMmax COCTOSTHHM.
Tema 6. Pacmeopul Kak xumuueckue cucmemul

Omnpenenenue u kiaccuuranus pacTBopoB. CriocoOb! BbIpaKEHUsI KOHIIEHTPALUU PacTBOPOB.
[Ipoueccel pactBopenusi. [IoHATHS «CONBBATBDY, «THAPATHD», «KPUCTAJUIOIUIPAThDy. PacTBOpUMOCTD
BELIECTB B Pa3JINYHBIX arperaTHbIX COCTOSHUAX. 3aKOH paclpelesieHus. DKCTpakuus. 3akoH ['eHpu u
3akoH Paynga g umpeanbHbix pactBopoB. Ocmoc. YpaBHenue Baut-IT'opda nis onpenenenus
OCMOTHUYECKOTr0 JaBieHus. J0ynuockonus. Kpuockomnus.
Tema 7. Pacmeopul 31eKmpoaumos

Teopus anexrponurnueckoil quccounanuu C. Appennyca u .M. MenneneeBa. Ilokazarenu
IPOLECCOB 3JIEKTPOJIUTHUUECKON AMCCOIMAIMM: CTENEHb IUCCOLMAlMU, KOHCTAHTA JAMCCOLUAINH,
Ka)KyIasiCsl CTENEHb JUCCOLMAlMKU, AKTUBHOCTh NOHA. MlOHHas cuia pacTBopa.

Teopust KUCIOT, OCHOBAHUM U COJIEN C TOUKHU 3PEHUS AJIEKTPOIUTUUECKON JUCCOLUALINH.

PaBHOBecue ManoOpacTBOPUMBIN JJIEKTPOJUT — HACBILEHHBIM pacTtBop. IIpoussencHue
pPacTBOPUMOCTHU. Y CIIOBUS BBINAJIEHUS U PACTBOPEHUS OCAIKOB.

DnexkTpoauTHYecKass —Auccouuanus Boabl. Bonopomusiii  mokazatens pH.  CrnocoOsr
orpezeNeHus: BOJIOpOoAHOro nokasarens. bydepHsie pacTBopsbI.

I'maponus coneit. Ilokasarenn mpoueccoB ruaponusa (CTeNeHb TMAPOJIM3a U KOHCTAaHTa
TUIPON3a), PaKTOpHhl, BIUSIOUINE HAa ATH IIPOLIECCHI.
Tema 8. Okucnumenvno-60ccmanosumebHvle NPOUECChl

Crenenp okucieHus. OKUCIUTENbHO-BOCCTAHOBUTEIbHBIE PEAKIIUU U CIIOCOOBI COCTaBJICHUS
UX YypaBHEHUH (METOJ »JJIEKTPOHHOTrO OanaHca, METOJ HOHHO-MOJIEKYJISIPHBIX TONTYypeaKiuii).
Bakneiinye oKucIUTENU U BOCCTAHOBUTENH, 3HAUEHUE B IPOMBILIIEHHOCTH U OBITY.
Tema 9. dnexkmpoxumuueckue npoyeccol

XUMUYECKUE MCTOYHMKHM DJEKTpUUecKod »sHepruu. [anmpBanmueckue saemeHThl. OJIC.
OnexTpoAgHsle nNoTeHuuanbl. YpaBHeHue Hepucra. CraHpapTHbBII  BOJOPOIHBIM  JJEKTPOA.
CraHgapTHBIN 1EKTPOAHBIN NOTEHIMAI. Ps HanpsKeHui MeTaioB.
Tema 10. Inekmponus u e2o 3aKoHbl

[TocnenoBaTenbHOCTE JJIEKTPOAHBIX IPOLECCOB IPHU IJIEKTPOJIM3E pacilaBa M pacTBOpa.
3axonsl Dapanes. [Ipumenenne anekTponnsa.
Tema 11. Koppo3us u 3auyuma memanioe

Bunel xoppo3un. @akTopsl, BAUSIONIME HA CKOPOCTh KOppo3uu. CrocoObl 3aIUThl METAIJIOB
OT KOppO3UH.
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Tema 12. /lucnepcuovie u KonnouoHvie cucmemuol

JlucniepcHoe coCTOsTHUE BEIeCTBA. BHUIbI TUCTIEPCHBIX CHCTEM.

Komnnounnneie cucteMbl U ciocoObl ux monydeHus. CTpoeHHe KOJUIOMAHBIX YacTHIl (MHUIIEIT).
Onrudeckne M AIEKTPUUYECKHE CBOWCTBA KOJUIOMI0B. DakTOpPhl yCTOMYMBOCTH KOJUIOUIHBIX CHCTEM.
Koarynsamus. 3HaueHne KOJUTOUIHBIX CUCTEM B TEXHHKE, OBITY, )KUBBIX CUCTEMAX.

Jlonoanumensnaa mema. Xumuueckan uoeHmu@uKkayus u aHaau3 eeujecme

Kauecmeennvui ananuz 6 xumuu. Onpedenenue KamuoHO8 U AHUOHO8 HEOPSAHUUECKUX
sewecms. Konuuecmeennoii amanus. Memoovl KoIuuecmeeHHO20 aHAIU3A: 2PABUMEMPUYECKULl
aHanu3, MUmMpUMempudecKuti aHanu3, KOMNIEKCOMempuiecKkoe mumposanue, OKUCIUMENbHO-
goccmaHnogumenvrHoe mumposanue. HucmpymenmanvHvle Memoobl aHAIU3A: HOMEHYUOMempus.,
KOHOYKmomempus, xpomamozpagus, omomempus,, Cnekmpoghomomempus.

Tlpu nodeomoske k memam 13-20 pexomenoyemcs Ucnoib308ams 00uedocmyntole 6a3vl OAHHLIX XUMUYECKUX
sewgecms:  https://pubchem.ncbi.nlm.nih.gov,  http.//www.chemspider.com,  https://www.ebi.ac.uk/chembl,
https.://webbook.nist.gov/chemistry,  https.//ptable.com/#Compounds, hitps://acetyl.ru u Op. /lannvie 6a3vi
cooepaicam c8edeHUst 0 CMPOEHUU U XUMUYECKUX CEOUCMEAX, CHOCObOAax NOYHeHUs, NPUMEHEHUU NPOCMbIX U
CJIOJICHBIX 6eljecmse.
Tema 13. Booopoo

Mecro Bomopona B Ilepmomuueckoit cucreme .M. Mengeneesa. HM3oromsl Bogopoza.
Cnoco0bl mosyueHus Bojaopoga. Puznueckue W XUMHUYECKHe CBOWCTBa Bogopoaa. CoenuHEHHs
BOZOPO/Ia C METAJUIAaMHU U HEMETAJJIAMH.

Boga u ee crpoenue. Jluarpamma coctostuust Bojbl. Boga B npupoae. Xumudeckue u GU3nKo-
XUMHYECKHE CHOCOObI OYMCTKHM MPUPOIHON Bonbl. llepokcua Bomopona, MoilyuyeHue, CTPYKTypa H
cBoricTBa. [loHsATHE O BOTOPOIHOMN YHEPTETUKE.

Tema 14. I'anozenwt

OOmrass xapakTepUCTHKA TaJOTCHOB: HAXOXJACHHE B TPUPOJAE, CIOCOOBI TOTYYCHHUS,
dusznyeckue U XMMUYECKHE CBOMCTBa. [ 'ajJoreHOBOJAOPOAbI W  TalOTEHUIBl  METaJUIOB.
Kucnoponconepskanue KHUCIOTHI TaJOTEHOB U UX cOTH. OKUCIUTEIHhHO-BOCCTAHOBUTEILHBIE CBOMCTBA
rajioreHoB U UX coeAuHeHul. [[puMeHeHue raloreHoB U UX COeIMHEHU.

Tema 15. Xanvkozenwt

Kucnopon. Ctpoenue monekymsl kucinopoza. [lonydenune u xumMuueckue CBOMCTBA KUCIOpOa.
O30H, CTpOCHHE MOJICKYJIbI, TIOJIyYCHHE W MPUMEHEHHE O030HA. bmosormueckass poyib KUCIOpoaa M
030Ha B )KMBBIX CUCTEMAX.

Cepa. Xumnueckue cBoicTBa cepbl. CoelMHEHHUS cepbl C BOJOPOJOM M KHUCIOPOIOM.
Haxoxnenue cepbl B mpupope. Ilomydenue cepbl. ®Pusznueckue CBOWCTBA Cepbl. AJUIOTPOIHbBIE
MOAU(UKAIINH CEPHI.

CepoBogopon u cepoBogoponHas kucinotra. Cynbduapl, X pacTBOPUMOCTb B BOJIE H
B3aUMOJICCTBUE C MUHEPATILHBIMU KHCIIOTAMHU.

Oxkcubl cepbl 1 COOTBETCTBYIOLIME UM KHCIIOPOJACOAEpHKAIIUE KUCIOThl. KHUCIOTHO-OCHOBHBIE
U OKHCIIUTEIbHO-BOCCTAHOBUTEIbHBIE CBOMCTBA CEPHUCTOM M cepHOW KucioT. Coiau CepHHCTON U
CEpPHOM KUCIIOT.

XHUMHUYECKUE CBOMCTBA CEJICHA, TeITypa U UX COCIMHEHUM.

Tema 16. Inemenmut cpynnot azoma

CpaBHHTENIbHAS XapaKTEPUCTHUKA COSTUHEHUN SJIEMEHTOB TPYTIIBI a30Ta U UX TOKCUYHOCTb.

Azor. llonmyuenuwe, ¢usnyeckue W XUMHYECKHE CBOHCTBa a3zoTa. CoequHEHHs a30Ta C
MeTaJljIaMH (HUTPUJIbI): UX TOTY4YeHHE U CBOICTBA.

AMMUaK: TPOMBIIIJICHHBIA CHHTE3, (pU3MYeckre W XUMUYECKHE CBOWCTBA, MpPUMEHEHHUE.
PaBHOBecust B BOTHOM pacTBOpe aMMuaka. TepMUIecKoe pa3ioKeHHe COJIei aMMOHHUSI.

Oxkcuabl a30Ta: CTPOCHUE MOJIEKYJI, TOYYEHUE U XUMUUECKUE CBOMCTBA.

Azotuctas kuciota U ee conu  (HUTpUTHI). OKHUCIUTENbHO-BOCCTAHOBUTEIbHBIE
XapaKTEPUCTUKU 3TUX COCTMHEHUM.

A3zotHas kuciota. [lonydeHue B IpOMBILUIEHHOCTH. XUMUYECKHE CBOMCTBA a30THOM KHCIIOTHI.
[Ipumenenne a30THOM KUCIIOTHI U €€ COJIEN.
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®ocdop. AmrorporHsle Momudukanuu Gocdopa. IlomyyeHne M XuUMHUUECKHUE CBOWCTBA
docdopa. Coequaenust pocdopa ¢ metamiamu U HemetaiamMu. Pochur u hochuapl, X MOITyICHHE,
B3anMojeiicteue ¢ Bogou. Oxcuabl dochopa u docdopconepxkamne kuciaorel. Comu docopHOU
KHUCJIOTHI M UX XUMHUYECKHE CBOMCTBA.

Mpbiubsk, cypbma, BACMYT. VIX cOeIMHEHUS C BOJIOPOJIOM U KUCIOPOAOM.

Tema 17. Inemenmul cpynnul yenepooa

Yrnepon u ero amntorpomnHble Moaudukanuu. buonoruuyeckas ponb yriepona. Kpyroopot
yTJIeposa B IPUPOJIE.

Heoprannueckue coenunenus: yriepona. KapOuasl metamnoB. OKcuasl yriaepoaa. YTONbHAS
KHCJIOTA U €€ COJH.

CoenuHeHus yriepoja c rajoreHamu, cepoit u azorom. Kapbamun. Cepoyrnepon. Llumanumsr.
Kap6onuisl meTanios.

Kpemumnii. Coenunenust kpemuusi. Cwnasnbl. ['anorenuast kpemuus. Cunmnnunabl. Oxcup
KpeMHMs1. KpeMHueBbIe KHCIIOTBI U UX COJU. [ ' MApOan3 CHIIMKATOB.

Cunukarens. CUJIMKOHBI U cuiloKcaHbl. CoeqnHeHus KpeMHus B ipupoje. CTeksia U CUTaIb.

Kepamuka. [ToHsTHE O BSOKYIIMX MaTepHAIax.

Kpartkas xapakTepucTika XMMUYECKUX CBOMCTB TépMaHMsl, 0JI0Ba, CBUHIA U UX COCIUHEHUMN.

[IpuMeHeHne coequHEHUH yraepoaa, KpEMHUs, TePMaHHs, OJI0OBA M CBUHIIA.

Tema 18. Inemenmot nepeoit u 6mopoii zpynn

[[lemounple MeTa/Ibl, HAXOXKJACHHE B MPUPOAE W TOJNydeHHE. BaxHeilmme coeanHeHUs
LIEJIOYHBIX METAJIOB: OKCHJbI, TUIPOKCUIBI, EepOoKCUabl. [I[puMeHeHrne 1menoyHblX METauIoB U UX
COECIMHEHUM.

Bbepumnuit. Oxcua v THIAPOKCH]T OepUILIUs, UX MTOTyYeHHE U CBOWCTBA.

[Ilemouno3emenbpHbIe METAIBI U MarHui. [lomyueHue, XMMHUYECKHE CBOWCTBA OKCHJIOB,
TUAPOKCHUIOB U COJIeH MarHus, Kanblus U 6apus. JKecTKOCTh BOJBI M CIIOCOOBI €€ YCTPaHEeHHUS.

Tema 19. Inemenmut zpynnot 60pa

Xumuyeckue cBoiictBa Oopa. CoenuHeHusi 60pa ¢ KHCIOPOAOM, BOJOPOAOM U TajlOreHaMHU.
Haxoxnenne 6opa B mpupoge. [lomyuenue 6opa. Kap6opansl. Coenunenus 6opa ¢ azotom. bopHbie
KHUCTIOTHI U UX conu. [IpuMeneHne coenquuenuit bopa.

Haxoxnenune amromunus B npupoje. [loaydeHne anrOMUHHS M €r0 XMMHUYECKHE CBOWCTBA.
CoenuHeHUs aIIOMUHUSA C KUCIOPOAOM M ranoreHamMu. OKCUA W TUAPOKCHUI AIOMUHUS, HUX
XUMHUYECKHE CBOWCTBA. AMQOTEpHBI XapaKTep COENMHEHUN aatoMUHUS AJOMUHATHL. [uaponus
coneid amomuHus. CrjaBbl allOMUHUS C JPYTMMHU MeTajiamMu. lIpuMmeHeHue antoMUHHS U €ro
COECIMHEHU.

Tema 20. Xumusa d-anemenmoe

[Tonoxxenue d-anementoB B [lepuonnueckoii cucreme .M. MenneneeBa. OCOOEHHOCTH XUMHUHU
d-snemeHTOB. XUMHYEeCKHE CBOMCTBA d-3JIEMEHTOB Ha MpHUMEpEe Xpoma, *keie3a U Meau. KuciotHo-
OCHOBHBIE CBOMCTBA OKCHIOB M THJIPOKCHUIOB ITHX 3JeMEHTOB. KOMILJIEKCHBIE COCAMHEHUSI XpoMa,
xKene3a U Meu. 3aKOHOMEPHOCTH U3MEHEHHUSI XUMUYECKIX CBOWCTB d-3JIEMEHTOB U UX COEIMHEHUH B
rpyTnax.

Tema 21. Inemenmout op2anuyecKoil Xxumuu

@yuxyuonan caima Acetyl.ru exirouaem uHmMepakxmueHvill epaguueckutl peoaKmop opeaHu4ecKux Geuecms,
06WMpHyIO 6613_)/ OAHHBIX OpP2cAHUYECKUX U HEOPSAHUYECKUX e6euecme, 6KIIYas ocobennocmu uzomepuu,
CHOCOObI NONYHeHUs, XUMUYECKUe C80lcmea OpeanHudeckux egewjecms. Illpunodicenus 0 mooenuposanus
cmpykmyp opeanuyeckux sewecms (Avogadro, Jmol, ACDFree) no3soasiom 8uzyaiusupo8ams npeocmasieHue
O HU3KO- U 6blCOKOMOJEKYAIPDHbIX 6euecmedax, codepofcam BCMPOEHHbLE basvl  20mMoewIX CmMpyKmyp
OpcaHUYeCKUx eewecme OCHOBHRblLX KlacCoes.

[Ipenmet opranndeckoi xumuu. Teopust xumuueckoro ctpoerusi A.M. bytneposa. M3omepusi.
VYrneBonopoasl. ['omonoruueckue psabl  yriieBoaopoJoB. DyHKIMOHANbHBIE  IPOU3BOIHbBIC
yraeBonopoaoB. Knaccudukanus u HOMEHKIATypa OPraHUYECKUX COEAMHEHUU (C HMCIOIb30BaHHEM
caifra Acetyl.ru, mpunoxenuit Avogadro, Jmol, ACDFree).

Haxoxxnenue oprannueckux coeawHeHu B mnpupoae. Hedpts u ee mepepabotka.
Bo0306HOBIIsSIEMbIE HCTOUHUKH OPTaHUYECKUX COCTUHEHUIA.
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OcHOBHBIE KJIaCChl OPraHMYECKUX COeTUHEHUH. [IpenenbHble U HenpeaeabHbIe YTIIIEBOIOPOIbL:
QJIIKaHbI, QJKCHbI, aJKUHBL. L[UKIMYecKkue yraeBoJOpoabl. ApOMAaTHYECKHE  YTIIEBOJOPO/IBI.
I'ereponukinyeckre coeAuHEHUs. [ aJoreHnpou3BOAHbBIE YIIIEeBOA0poaoB. Kuciopoacoxaepkariue
MIPOU3BOJIHBIC YTIICBOJOPOJIOB: CIUPTHI, (DEHONBI, albIACTHABI, KETOHBI, KapOOHOBBIE KHCIIOTHI.
A3zoTcoziepkale TPOU3BOJHBIE  YIJIEBOJOPOJOB: HHUTPOCOEIMHEHMs, aMuHbl. llomydenue u
XUMHYECKHE CBOMCTBA OCHOBHBIX KJIACCOB OPTaHWYECKHX COeOUHEHWH. OpraHnvecKue MOJIMMEpHBIC
MaTepHalsl (C uCIoIb30BaHueEM caiita Acetyl.ru, npunoxxenuit Avogadro, Jmol, ACDFree).

3.3. ®opMbI U METO/IbI NPOBEACHUS 3aHATHIA, IPUMEHsieMble YUYeOHbIe TeXHOJIOTHH

B mporiecce npenogaBaHus AUCIUTUTAHBI UCTIONB3YIOTCS TPAAUIIMOHHBIE TEXHOJIOTUU HAPSAY C
AKTUBHBIMHU U UHTEPAKTHUBHBIMH/CKBO3HBIMH T€XHOJIOTUSIMH.

Jlexyus-eusyanusayus ciocoOCTByeT peoOpa30BaHUIO YCTHOH M MMChMEHHON MHPOPMAIUU B
BU3yalIbHYI0 (OpPMY IIpH HCIIOJIb30BAaHUM CXEM, PUCYHKOB, dYepTeskell u T.im. Takas nexuus
CHOCOOCTBYET YCHEIIHOMY pEIICHWI0 TPOOJEeMHOM CHTyallud, T.K. AaKTHBHO BKITIOYAeTCS
MBICJIUTENbHASL JESATEIbHOCTh OOYYaroIUXcs MPH IIUPOKOM HCMOJIb30BAaHUM HAIJSIIHOCTH U T.J.
AxTtyanmu3anus paboueil mporpaMMBbl IpeAoIaracT BHEJAPSHUE B JIGKIIMOHHBIA KypC MHTEPaKTHBHBIX
npuiiokeHui u caiitoB Ptable.com, Acetyl.ru, Avogadro, Jmol u T.11.

Huckyccuonnvie memoOdst MOTYT OBITH PEaTM30BAHbI B BUJE TUAJIOTA YYACTHUKOB WIIM TPYIII
YYaCTHHUKOB, TPYIIOBOM JUCKYCCUH, aHATN3a KOHKPETHON CUTYalluu UIIH JPYTHX.

Paboma 6 manwix epynnax na nabopamopHulx 3anamusx NO3BOJIIET pa3BUTh yMEHHUE paboTaTh
B KOMaHJe, IUIAHUPOBaTb M JIeNaTh BBIBOJbl HAa OCHOBaHMM IPOM3BEJICHHBIX JEHCTBUH, T.€.
3aKJIaJIbIBA€T OCHOBBI HAYYHO-HCCIIEOBATENbCKOM paboThl B JAaibHEHIIed mnpodeccuoHanbHOM
nesTenbHOCTH. Bce nmaboparopHble paboThl 1O JAHHOW JMCLUUIUIMHE TPEACTaBIAIOT COOOH
9KCIIEPUMEHTAIbHBIE UCCIICOBAHUS.

Axtyanuzanus paboyeil mporpamMMsl MpeanosaraeT BHEAPEHUE B Ja00OpaTOPHBIM MPAKTUKYM
BUPTYyJIBHOW 4acTH (C HMCIOJIb30BaHUEM O€Ta-BEpPCHMH BUPTYAJIBHOTO JAOOPATOPHOTO MPAKTHKyMa
«XumJIa6-TeopeTuk»).

Yuebnuvie mexHoocuu, UCnojlb3yemsle 6 06pa306’am€]le0M npoyecce

Pazpen CemecTtp Vcnonp3yeMble akTHBHBIC/ HHTEPAKTUBHBIE KonuuectBo yacoB
o0pa3oBaTenbHbIC TEXHOIOTHI
1-7. O6miast xumus 1 Jlexnus-guckyccns (JICKIMSI-BU3ylTU3aIINs) 4
PaboTta B MajibIX rpymmax Ha 1a00paTOPHBIX 3aHATHSIX 6

Hroro 3a 1 cemecTp 10

8. X1MHS 2IIEMEHTOB U UX 2 Jlexnus-gucKyccns (JICKIUSI-BU3YlTA3aIIHS) 3

COeTMHEHU I PaboTa B MajIbIX rpyImimax Ha 7a00paTOpHBIX 3aHATHAX 6

9. DneMeHTHl OpraHnYeCcKOn Jlexnms-aucKyccust (JISKIUSA-BU3YaTH3aIINs) 1

XUMHHA

Hroro 3a 2 cemecTp 10
Bcero: 20

4. IlepeyeHb y4eOHO-MeTOIHYECKOr0 00ecnedeHusi A1l CAMOCTOSITeIbHON PadoThl
00yYaKIIMXCs MO TUCHUIIMHE

Conepxanune CPC
Ne HaumenoBanue pazaena Bun CPC Tpyno- @DOpMBI U METOABI
(TEMBI) TUCIUILTHHEI E€MKOCTH (B KOHTPOJIS
qacax)

1. XuMHyeckas CBA3b U CaMoCTOATENbHOE U3YUEHHUE TEM 5(CT) Tecruposanue (8 CJJO

CTPOCHHUE MOJIEKYII (TeMa (sreayn. CPC) Moodle)
3)

2. OO01ue 3aKOHOMEPHOCTH CocTaBieHHE OTYETOB 10 4 (JIP) [IpoBepka oT4ETOB 1O
XUMHYECKIX PEaKITii nabopaTtopHbIM 3aaATHIM (ayn. CPC) ma00paTOPHBIM 3aHATHIM
(Tema 5) (pabouast TeTpajp)

3. | PactBopsl (TeMsl 6, 7) CocraBiieHHE OTYETOB I10 4 (JIP) IIpoBepka 0TYETOB MO

5(CMN
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nabopaTtopHbIM 3aHATUAM (aya. CPC)
CamocTosiTenbHOE U3yUeHHE TeM
(sueayn. CPC)

J1a00pATOPHBIM 3aHATUIM
(pabouas TeTpazp)
TectupoBanue

4. OCHOBBI 2JIEKTPOXHUMHUH CocraBiieHHE OTYETOB I10 8 (JIP) [IpoBepka oT4eTOB HO

(temsl 8-11) naboparopHbIM 3aHATHIM (ayn. CPC) 71a00paTOPHBIM 3aHATHIM
(pabouas TeTpap)
5. HucnepcHeie u CaMoCTOATENBHOE NU3YUYEHHE TEM 5(CT) TectupoBanue
KOJUTOMIHBIE CUCTEMBI (sreayn. CPC)
(Tema 12)
6. 1-8 (temsr 1-12) IMoaroroBka K TECTUPOBAHHUIO (BHEAY/I. 6 (IIT) TectupoBanue
CPC)

7. 1-7 (temsr 1-11) Harmmcanne PI'P (Bueaya. CPC) 12 (PI'P) [posepka PI'P
Bcero gacos 3a 1 cemectp 51

8. XuUMHSL 3JIEMEHTOB U X CocTaBieHHE OTYETOB 10 8 (JIP) IIpoBepka oT4ETOB 1O
coenuHeHuH (TeMbl 13-20) nmabopaTtopHbM 3aaATHIM (aya. CPC) 11 (CT) ma00paTOPHBIM 3aHATHAM

CaMocToATeNbHOE N3YUYEHHE TEM (B T.94. o 4-M paboTam,
(Breayn. CPC) TIPOBEICHHBIM B
BUPTYaIbHOM
1ab0paTopHOM
NpPaKTHKyMe
I'pynnosas
uccredosamenvckas
paboma Ha membl
«Xumuueckue coeOuHeHus.
8 MUHEPANO2UU Y,
«Xumuueckue mexnonro2uu
npu 00bbvIue NOe3HbIX
UCKONAeMbIX» €
susyanuzayuetl
pe3ynpmamos 8 popmame
kanban-oocku (Padlet,
Miro u dp.)
9. DJeMeHThI OpraHu4ecKoH CaMocTosTeNnbHOE N3yUEHHE TEM 10 (CT) CocraBieHne KOHCIEKTa ¢
xumMuH (Tema 21) (Baeayxn. CPC) Hocieyrouel mpoBepKoi
B XOJIe 9K3aMeHa; paboTa B
rpaguIecKoM peaaKkTope
caiita Acetyl.ru
10. | 9, 10 (Temsr 13-21) IToaroroBka K TeCTHPOBAaHUIO (BHEAY/. 6 (IIT) TectupoBanue
CPC)
11. | XAMHS 2JIEMEHTOB M HX Hanmcanue PI'P (Breayn. CPC) 12 (PTP) IIposepxka PI'P
coenuHeHu# (Temsl 13-20)
Bcero gacoB 3a 2 cemecTp 47
JlabopaTopHbie padoThI
Ne HanmenoBanue paznena JlabopatopHas paboTa win Tpyno- DOpMBI U METOBI
(TeMBI) AUCITUTLTIHEI 1a00paTOPHEIA MPAKTUKYM EMKOCTH (B KOHTPOJIS
gacax)
CPClaya.

1. XuMHs Kak pa3ies Hucrpykrax o Th u I1b -2 Jlomyck k 1abopaTopHBIM
€CTECTBO3HAHHUS. paboram
CrexuoMeTpuyecKue
3aKOHBI XMMUH (Tema 1)

2. Xumuueckas KUHETHKA CKOpOCTb ~ XMMMYECKHX  peakIuil. 4/2 IIpoBepka oT4eTOB 110
(Tema 5) XUMHUYECKOE PABHOBECHE 71a00pATOPHBIM 3aHATUIM

3. PactBops! (Tema 6) SIBnenust npu MIPUTOTOBJIEHUHU 2/1 (pabouas TeTpans),

pacTBOpoOB TECTUPOBAHUE

4. PactBops! 351€KTpOIUTOB I'uaponus comeid (B T.4. uucine B 2/1
(Tema 7) ¢dopmate BHUPTYaJIbHOTO

71ab0paTOpPHOTO MIPaKTHKyMa
«XumJIab-TeopeTnk»)

5. OxucIuTeNHHO- OKHCINTENFHO-BOCCTAHOBHUTEILHBIC 2/1

BOCCTaHOBHTEIIHHBIC peaknud (B T.4. uymciae B (opmare
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nporeccs (Tema 8) BUPTYaJIbHOTO J1a00paTOPHOTO
npakTHkyma «XumJlao-TeopeTnk»)

6. DNEeKTPOXUMHUUYECKHE Psn HanpsHKeHUH METaJlIOB. 2/1
npotecchl (Tema 9) l"anpBaHMUECKUI 2IEMEHT
7. ONEeKTPOSIU3 U €r0 3aKOHBI | DJIEKTPOJIN3 2/1
(tema 10)
8. Koppo3sust u 3amura Koppo3sust meTamnos 2/1
MeTajuioB (Tema 11)
Bcero yacos 3a 1 cemectp 18/8
1. l"anorens! (tema 14) l"ayioreHs! ¥ UX COEMHEHUS 2/1 IIpoBepka oTUeTOB MO
2. XanpkoreHsl (Tema 15) Kucnopoa. Ilepokcun Bogopoaa 2/1 71a00paTOPHBIM 3aHATHIM
3. Cepa ¥ ee coeJMHEHNS 2/1 (pabouas TeTpazs),
4. OneMeHTsl Tpynmsl a30Ta | A30T U €ro COeIUHEHUS 2/1 TeCTUPOBAHHUC,
(Tema 16) JK3aMEHaIlMOHHBIE
5. OneMEeHTHI Tpynmnsl | YTIepoa ¥ ero COeANHEHHS 2/1 BOIIPOCHI
yriepona (tema 17)
6. OnemeHnTsl  mepBod U | Metamnsl 1A, ITA, IIIA moarpynn 2/1

BTOpOH Tpymm (Tema 18)
DOneMeHTHl TpymIsl  Gopa

(Tema 19)
7. Xumus d-snemMeHToB (Tema | MapraHel U ero COeANHCHHS 2/1
8. 20) XpOM H €ro COeTNHEHHSI 2/1
Bcero gacoB 3a 2 cemecTp 16/8
9. Xumus d-snemenToB (Tema | JKenmes3o M ero coeTMHECHUS -/1 Paboter Ha
10. | 20) Menp 1 ee coeqUHEHUS -/1 JIONOJIHUTEIIBHBIC ~ TEMBI,
11. IluHK 1 ero coequHEHUS -/1 MPOBOJATCS B
BUPTYaJIbHOM
nabopaTopHOM
npaktukyme — «XumJla6-
Teoperux» (mpu
HEOOXOJUMOCTH  CITUCOK
TeM MOXKET OBITH
pacCIIHpEH)

5. Meroanuyeckue yka3aHus JJis1 00y4alOMIUXCS 10 OCBOCHUIO TN CHUTITHHBI
PaGora Ha 1a00paTOPHBIX 3aAHATHAX

B nepuos ocBoeHUST AUCIUTIIMHBI CTYIEHTHI TOCEUIAIOT JIA0OPATOPHBIC 3aHATHS, T1Ie Pa0OTaIOT
B MaJbIX TIpylmax, CamMOCTOSTENbHO H3Y4alOoT JOMOJHUTENbHBIM TEOpeTHUYEeCKHil Marepual K
71a00paTOPHBIM 3aHATUSAM. TeopeThudeckasl 4acTh pabOThl BKIIOYAET KOHCIIEKTHPOBAHKE MPOBEACHUS
ONBITOB BO BpeMs JabOpPAaTOpPHOTO 3aHATHS C O0O0s3aTENIbHBIM MpPHUBEJCHHEM OOBSICHEHUU
HaOJII0/1aeMBbIX SBJICHH, BBIBOAOB, POPMYII peakLuii.

Kputepusmu oueHku paboTbl Ha Ja0OpPaTOPHBIX  3aHATUSAX  SBISETCS:  BIIAJICHHE
TEOPETUYECKHUMH  TOJIO)KEHUSMU 1O TEMe, BBIMOJHEHUE MPAKTUYECKUX 3aJaHUN, 3HAHHE
TEPMHUHOJIOTHH, HATMYUE YPaBHEHUI peaklnii OMbITOB.

[Ipu BBIMONHEHUH TAOOPATOPHOTO MPAKTUKyMa HCHOIB3YIOTCS CIEAYIOUINE METOIUYECKHE
pa3paboTKu:
3aiinieBa H.B. JITaboparopHslii mpakTuKyM 1o o0miei xumuu. — Tomck, 2006.

[Torynsesa W.A. JlaGopaTOpHBIH TPaKTUKYM 110 HEOPraHUYECKOW XUMUU (C DJIEMEHTaMH
aHanutTudeckou xumun). — Heprourpu, 2016.
MakcumanbHBI 0aul, KOTOPBIA CTYIEHT MOKET HaOpaTh Ha JIabOpaTOpHOM 3aHATUH, — 6

0aJ10B B 1 cemectpe u 2,75 6aJu1a Bo 2 cemecTpe.

B pamkax akryamm3ammm pabodeil mporpamMMBbl 9acTh padOT mo oOmiei W HEOPraHMYECKOW XMMHH BO3MOYKHO
3aMEHUTH/IOTIOJTHUTH BHPTYAIbHBIM J1a00paTOpHEIM npakTuKyMoM (6eta-Bepcust BJIIT «XumJla6-TeopeTnky»). ABTOPCKHIA
BJIIT «XumJIa6-TeopeTuk» mo3BOISEeT HE TOINBKO MPOBOJUTH BUPTYaJbHBIE JIAOOpAaTOPHBIC paOOTHI M IPOBEPSITH HABBIKH B
COCTABJICHUHN XHUMHWYCCKUX peaKHHﬁ, HO U NIPEACTABIIACT CO60ﬁ OTKPBITYIO 633y JAaHHBIX, KOTOpasd MOXKCT U3MCHATHCA B
JIOCTAaTOYHO LIMPOKHX Mpeaerax
CamocTosiTe1bHAsi padoTa CTYJCHTOB BKIIIOYAeT MPOPAOOTKY KOHCIIEKTOB JIEKIUil, 0053aTeIbHON U

JOTIOJTHUTEILHON y4eOHON JUTEpaTyphl B COOTBETCTBHM C IIaHOM 3aHATHSA. OCHOBHOW (opMoi
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npoBepku CPC siBisieTcss yCTHBIM (PPOHTANBHBIN OMPOC HA MPAKTUYSCKOM 3aHSATUU U MOCIEAYIOast
HpOBepKaSHaHHﬁ13XOHGTECTHPOB&HH%IIHa3K33MeH&

KpurepusiMu 111 OLIEHKH pe3yJIbTaTOB BHEAYAMTOPHOW CaMOCTOSTENILHOW PabOThl CTyZIEHTa
SIBIITFOTCS:

- YPOBEHL OCBOCHUA yqe6H0ro Marcpuraia;

— YMEHUEC HUCIIOJIB30BATh TCOPETUYCCKUC 3HAHUA IIPH BBIIIOJJHCHUH MMPAKTUYCCKHUX 3a1a4;

- c(hopMUPOBAHHOCTH OOIICYUEOHBIX YMECHHIA;

— 000CHOBAHHOCTh ¥ YETKOCTH U3I0KEHUS OTBETA.

B pamkax akryanusainuu pabodei mporpaMMsl npezyaraetcst BHeaperne HoBo# hopmel CPC — cTyaeHTsI MOTYT
NPOBOJINTh HCCJIEJOBATEIbCKYI0 DPabOTy, CBSI3aHHYIO C HX HpO(ecCHOHANBHON JesTeNbHOCThIo. [Ipu TMOAroTOBKE
Marepuaia Ha TeMy «Xumuyeckue cOeOUHEeHUs 6 MUHepano2uu» HEOOXOAMMO, MCIONB3Yys AIIEKTPOHHBIC CIIPaBOYHBIC
CUCTEMBI U pecypchl IHTepHEeTa, MPOaHAIN3UPOBATh XUMUYCCKHI COCTAB OCHOBHBIX MHHEPAJIOB, 100bIBaeMbIX B HOKHOM
Sxytun. Tlpm usydeHum TeMbl «XHMHUYECKHC TEXHOJOIMH MPH JOOBIYEC TIOJNIE3HBIX HCKOMAEMBIX» PEKOMEHIYETCH,
ucnons3ys Web-pecypcbl, B TOM 4uCiie MMEIOIIME OTHOIIEHHWE K Oynymieill mpodeccuu CTyneHTa, NpoaHaIM3HpOBaTh
TEH/ICHIINH PA3BUTUS XHMHYCCKAX TEXHOJOTHH, HUCIONB3YEeMBIX KakK IpH J00bMe, TaKk M TepepadOTKe MOJE3HBIX
HCKOIMAEMbIX, OTMETHTh UX JOCTOMHCTBA U HEOCTATKH, MMEIOIIUECS AIbTepHATHBBI. PaboTa Bo3MOXkHA B (hopMaTe MUHH-
IPYIbI, MPEJCTaBICHUE HMTOTOBOTO HCCICAOBAHMS TMPEAIONaracTcss B BHIAC MNPE3CHTAMH WM KaHOaH-ToCKu (C
3aneiictBoBanreM Bo3MoxkHOCTel Padlet, Miro, Google Docs nimm aHaTOTHIHOTO HHCTPYMEHTA C ITyONHIHBIM JOCTYIIOM).

PacuerHo-rpadguyeckast padora B 1 cemectpe BritouaeT 20 3a1aHUN U3 CIEAYIOLINX TEM:
1) Crexuomerpuyeckue 3akoHbl. OCHOBHBIE KJIaCCHI HEOPTaHUYECKUX COEITMHEHUI.
2) CrpoeHue sapa atoMa. SnepHele peakuuu. PainoakTHBHOCTD.
3) Xwumuueckast CBS3b.
4) OcHOBHbIE 32aKOHOMEPHOCTH NIPOTEKAHUS XUMUUYECKUX PEaKLIUM.
5) PacTtBOpBI KaKk (HPU3UIECKHE CUCTEMBI.
6) PacTBOpBI 2JIEKTPOIUTOB.
7) OKuCIUTETHbHO-BOCCTAHOBUTEIbHBIE PEAKIIUH.
8) DneKTpOXUMHYECKUE CUCTEMBI U MPOILECCHI.

PT'P Bo 2 cemectpe Britodaer 13 3agaHuil U3 CIEAYIOMUX TEM:
1) KommiekcHbIE COeMHEHMUS.
2) Ilepuoauueckas cucrema 31eMeHTOB. CBONCTBA 3JIEMEHTOB U UX COEAMHEHUN.

Tpebosanus k pabome: NpU PELICHUU PACUETHBIX 3a]auy B 005A3aTEILHOM MOPSAKE PEKOMEHIYETCS
yKa3bIBaTh (POPMYJIbI, 10 KOTOPBIM MPOBOJATCS PACUEThI, @ TAKXKE JIEJIaTh CChIJIKY HA HCIOJIb3yeMble
3aKoHBI. PemeHue 3amad ocymiecTBISETCS ¢ HUCMoib30BaHMEM yuyeOHoro mocobust Iamnka H.JL
3agaun u ynpaxHenuss nmo odoumei xumuu. — M.: Unrterpan-Ilpecc, 2007 (u apyrue Bepcuu
u3aanus). Bei6op BapraHTa OCyIIECTBISAETCS B COOTBETCTBUU CO CITUCKOM CTYJEHTOB (TIOPSIKOBBIN
HOMEp B )KypHaJle COOTBETCTBYET HOMEPY BapUaHTA).

Kpurepun onenku PI'P:
- IPaBWJIBHOCTD BBINIOJIHEHHUS PACUETHOIO 3a1aHHS;
- HAJIMYHE CCHIJIOK Ha 3aKOHBI U ()OPMYJIBI;
- IIOJIHOTA U Ka4€CTBO OTBETA HA BOIIPOCHI TEOPETUYECKOIO XapaKrepa.

| mpaBUIIbHO pellIeHHas 3a7a4a olueHuBaercs B 1 0a.

PI'P Ne |

Bap-m Ne 3anay

~

53] 66 | 83 | 151 | 180 | 215 | 247 | 296 | 316 | 334 | 354 | 391 | 466 | 507 | 539 | 594 | 608 | 660 | 688

54 | 67 | 84 | 152 | 181 | 216 | 228 | 297 | 317 | 335 | 355 | 392 | 467 | 508 | 540 | 595 | 609 | 661 | 689

S5 ] 68 | 85 | 153 | 182 | 217 | 229 | 298 | 318 | 336 | 356 | 393 | 468 | 509 | 541 | 596 | 610 | 662 | 690

56 | 69 | 86 | 154 | 183 | 218 | 230 | 299 | 319 | 337 | 357 | 394 | 469 | 510 | 542 | 597 | 611 | 663 | 691

57 1 70 | 87 | 155 | 184 | 219 | 231 | 300 | 320 | 338 | 358 | 395 | 470 | 511 | 543 | 598 | 612 | 664 | 692

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

AN RN YL
[N [ | B[N [—

59 | 72 | 89 | 157 | 186 | 221 | 233 | 302 | 322 | 340 | 360 | 397 | 472 | 513 | 545 | 580 | 614 | 666 | 694
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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 13 | 33 | 78 | 95| 143 | 192 | 207 | 239 | 288 | 308 | 326 | 346 | 403 | 478 | 519 | 531 | 586 | 620 | 652 | 700

14 14 | 34 | 79 | 96 | 144 | 193 | 208 | 240 | 289 | 309 | 327 | 347 | 404 | 479 | 520 | 532 | 587 | 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

PT'P No 2
Bapuanm No 3agau
1 720 | 787 | 801 | 816 | 838 | 878 | 915 | 956 | 977 | 1009 | 1046 | 1086 | 1123
2 721 | 788 | 802 | 817 | 839 | 879 | 916 | 957 | 978 | 1010 | 1047 | 1087 | 1124
3 722 1 769 | 803 | 818 | 840 | 880 | 917 | 958 | 979 | 1011 | 1048 | 1068 | 1125
4 723 1 770 | 804 | 819 | 841 | 881 | 898 | 959 | 980 | 1012 | 1049 | 1069 | 1126
5 724 | 771 | 805 | 820 | 842 | 882 | 899 | 960 | 981 | 1013 | 1050 | 1070 | 1127
6 7251 772 | 806 | 821 | 843 | 883 | 900 | 961 | 982 | 1014 | 1051 | 1071 | 1128
7 726 | 773 | 807 | 822 | 844 | 884 | 901 | 962 | 983 | 1015 | 1052 | 1072 | 1109
8 727 1 774 | 800 | 823 | 845 | 885 | 902 | 943 | 984 | 1016 | 1053 | 1073 | 1110
9 728 | 775 | 789 | 824 | 846 | 886 | 903 | 944 | 985 | 1017 | 1054 | 1074 | 1111
10 729 | 776 | 790 | 825 | 847 | 887 | 904 | 945 | 986 | 1018 | 1055 | 1075 | 1112
11 730 | 777 | 791 | 826 | 848 | 888 | 905 | 946 | 987 | 1019 | 1056 | 1076 | 1113
12 731 | 778 | 792 | 827 | 849 | 889 | 906 | 947 | 968 | 1020 | 1057 | 1077 | 1114
13 7321 779 | 793 | 808 | 850 | 890 | 907 | 948 | 969 | 1021 | 1058 | 1078 | 1115
14 733 1 780 | 794 | 809 | 851 | 891 | 908 | 949 | 970 | 1022 | 1059 | 1079 | 1116
15 734 1 781 | 795 | 810 | 852 | 892 | 909 | 950 | 971 | 1023 | 1060 | 1080 | 1117
16 7351 782 | 796 | 811 | 853 | 893 | 910 | 951 | 972 | 1004 | 1061 | 1081 | 1118
17 736 | 783 | 797 | 812 | 834 | 894 | 911 | 952 | 973 | 1005 | 1062 | 1082 | 1119
18 737 | 784 | 798 | 813 | 835 | 895 | 912 | 953 | 974 | 1006 | 1063 | 1083 | 1120
19 738 | 785 | 799 | 814 | 836 | 896 | 913 | 954 | 975 | 1007 | 1044 | 1084 | 1121
20 720 | 786 | 800 | 815 | 837 | 897 | 914 | 955 | 976 | 1008 | 1045 | 1085 | 1122

TecTHpoBaHMe SBIISCTCS IPOMEXKYTOYHOH MMPOBEPOUYHOI pabOTOI 1O KypcCy, MPOBOAUTCS 2 paza B 1-m
u 3 pasza — Bo 2-m cemectpe. Tectol mpoBoasaTcs B CJIO Moodle, mist oTBETOB Ha BOMPOCH 3-T0 TecTa
BTOporo cemectpa (pasngen «OCHOBBI OpPraHMYECKOM XHMHW») CTYIEHTaM pPEKOMEHIYEeTCs
HCITOJIB30BaTh IpaduuecKuil peaakTop caira Acetyl.ru.

[Ipu mOATOTOBKE K TECTUPOBAHUIO MCIIONIB3YIOTCS CIEIYIOINE METOUYECKUE pa3pabOTKH:
[Torynsesa U.A. KOHTpOJAbHO-M3MEpPUTEIbHBICE MaTE€pUaNIbl MO JUCHUIUIMHE «XHUMUsD». Pazmenbl
«O0mIas xuMus», « XUMUS 3JIEMEHTOBY, « OCHOBBI OpraHNYecKoi xuMum». — Heprourpu, 2015.

Temamuueckas cmpykmypa bBT3 (vacmo « Obwas xumusny):
. Uctopus xumun. Ctexuomerpus (40 3ananuii)

. Ctpoenue atoma (40 3aganuii)

. XUMHYECKas CBS3b U CTpoeHUe BemecTna (40 3agaHuii)

. OcHOBBI XMMHUECKOHN TepMoarHaMUKH (20 3a1aHuil)

. OCHOBBI XUMUYECKOHN KHHETUKH (40 3a1aHuiN)

. PactBopsr (40 3aganmuii)

. PactBopsI anekrposnutoB (40 3amanmii)

. OcHoBbI anekTpoxumMuu (40 3agannii)

01NN KW~
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Bunnl TecTOBBIX 3agaHNN:

Bun 3apanns Komuuectso T3 KonmdecTBo mpenoiaraeMbix OTBETOB
3agaHus 3aKpbITOH CTPYKTYPBI 165 1,2,3

3a/1aHusl OTKPBITON CTPYKTYpBI 84 1,2

3agaHus Ha COOTBETCTBUE 26 1

3aanus Ha YIIOPSAOYMBAHNE 25 1

Temamuueckas cmpykmypa BT3 (wacmov « Ochogbl Heopeanuueckou xumuu (Xumust 21emMeHmos)»)
1. Bonopon. Bona (30 3ananwuit)

2. I'anorens! (30 3aganuii)

3. Xanskorens! (30 3ananuit)

4. Tloarpynmna azota (30 3aganuii)

5. loarpymnmna yrnepona (40 3aganuii)

6. [Toarpymnma 6opa (40 3amanmii)

7. Metannsl noarpynn autus 1 6epuius (70 3axanuii)

Buabr TecTOBBIX 3a1aHUI:

Bun 3aganus

Konnuectso T3

Kommaectso npeamnojgaracMbiX OTBETOB

3aanusi 3aKpbITON CTPYKTYPbI 212 1,2
3agaHus OTKPBITON CTPYKTYPBI 58 1,2
3ajanusi HA COOTBETCTBUE 4 1
3agaHus Ha YNOPSI0YMBaHUE 6 1

Temamuueckas cmpykmypa BT3 (vacms « Ocnogbl opeanuyeckou Xumuu)

1. O6mue nousiTust. Xumus yrineoaopooB (40 3ananuii)

2. COCI[I/IHCHI/IH C (byHKI_II/IOHaJIBHLIMI/I rpynimupoBKaMunu (CHI/IpTBI, aJIbACTUBI, Kap6OHOBLIe KHUCJIOTHI,

amuHsbl) (40 3agaHuin)

Bunnl TecTOBBIX 3agaHUN:

Bun 3aganns

Konnuectso T3

KoauuecTBo npearojaraCMbaix OTBETOB

3agaHus 3aKpbITOM CTPYKTYPBI

40

1,2

3aiaHusi OTKPBITON CTPYKTYPbI

40

1,2

OO6pa3siibl TECTOBBIX 3aJaHUM:
1. 3axanue 3aKpPbITOr0 THIA
OTtHocuTenbHas MIIOTHOCTH ra3a A 1o razy B paBHa x. OTHOcUTeNbHAs IUIOTHOCTH raza B mo razy A
paBHa:
1) x
2) 2x
3) I+x
4) 1/x
Otser: 4
2. 3ajaHue OTKPBITOrO TUIIA
### — enuHMIIA U3MEPEHUS KOJIMYECTBA BEIIECTRA.
OTtBer: M0JIb
3. 3agaHue HA COOTBETCTBHUE
CooTBeTcTBHE BETUYHH U €IMHULl U3MEPEHHUSI:

1 | Macca A. | a.em.
2 | KonmnuecTBo BeliecTBa B. |r

3 | MonsipHast Mmacca C. | moib
4 | OTHOCUTENIbHAS aTOMHAs Macca D. | r/monb
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Otsert: 1B, 2C, 3D, 4A
4. 3aiaHue Ha yNIOpSiA0YMBaHUe
[TocenoBaTenpbHOCTD COEIMHEHUH 10 MEPE YMEHBILEHUS NOJIIPHOCTH CBA3H:
A. HBr
B. HCI
C. HF
D. HI
OtBetr: DABC

Kpurepun onenku tecra
1 npaBuiIbHBIN K MonHBIH oTBeT = 1 6ama. [Ipu ycnoBUM MHOTOBapHaTUBHOCTH OTBETA OLEHMBAETCS
KaK 4MCJIO MPaBWJIbHBIX OTBETOB, TaK M HAJM4YME JIMIIHUX WM HEMPaBUIBHBIX (B 3TOM Cllydae OT
OLIEHKU OTHUMaeTcs 4acTh 6amia). K xkaxaomy tecty 1-ro cemectpa npubasisiercs mo 2 Oamia npu
ycinoBun Habopa 60% u 6osee mpaBUIBLHBIX OTBETOB.

MeTOI[I/I‘ICCKI/Ie YKazaHusa AJ11 TOMOIIA O6y‘—IaIOHII/IMC$I B YCIICIIHOM OCBOCHUHW JUCHUIIJIMHBI B
COOTBETCTBUH C 3aIlJIAHUPOBAHHBIMU BUJIaMHU Y4YeOHOW M CaMOCTOSTEILHOW PabOThI OOYYAOLIMXCS
pa3meniensl B CJ10 Moodle:
http://moodle.nfygu.ru/course/view.php?id=17094 (M/])
http://moodle.nfygu.ru/course/view.php?id=17175 (OITN)

PeliTHHIOBBIH perjiaMeHT Mo JUCHHUILIMHE:

Ne Bup BeimonHsieMoit yueOHOH paboThI Konunuectso | KonmnuectBo
(KOHTPOJIMPYIOIINE MAaTEPHUAIBI) O6ay1oB (min) | 6autoB (max)
1 | Pabora Ha 1a0OPaTOPHBIX 3aHATHUSIX 28 8 JIP*6=48
2 | [IpoMexyTOUHOE TECTUPOBAHUE MO pa3jienaaM AUCIUILIMHBI 19 32
3 | PTP 13 20
KosnuecTBo 0a/1J10B /151 MOJIy4eHHs 3a4eTa (min-max) 60 100
1 | PabGota Ha 1a00OpaTOPHBIX 3aHATHIX 14 22
2 | IlpomMexyTOUHOE TECTUPOBAHUE M0 pa3jieaaM JAUCHUILIMHbI 22 35
3 | PIP 9 13
KosimuecTBo 0a/1J10B 151 I0NyCKA K IK3aMeHy (min-max) 45 70

6. @OH OLIEHOYHBIX CPEACTB VISl MIPOBEAeHUS NMPOMEKYTOYHOM aTTeCTAIMU 00y4AKOIIMXCS 10
AMCHMILINHE

6.1. Iloka3aTre/in, KPpUTEPUH U IIKAJIA OLIEHNBAHUS

[ITkasns! OrleHNBaHMS YPOBHS
Konsr c(hOpMHUPOBAHHOCTH
A Mupukaropsl q)up P o
OILIEHHBAEMBI KOMITETEHIINI/3JIEMEHTOB KOMITETCHINH
JIOCTHKECHUS ITokazaTens oneHUBaHUA
X YpoBH Kputepun OneHka
KOMITETEHITH (mo m.1.2. PIIM)
KOMIIETEHIIN i u OLICHUBAHUSA
71 OCBOCH | (IECKPUITOPHI
us )
YK-1 YK-1.1 3HaTh: IPEUMYILECTBA U OTPAaHHYCHHS Ocgoen | Ilo obuieit 3a4yTeHo
U (POBBIX CPEACTB MPU OOLICHUH U o cyMMe OaioB
COBMECTHOH paboTe; MHCTPYMEHTEI 3a pazIu4HbIe
KPYHHEHIINX HU(PPOBBIX IKOCUCTEM IS ¢opmer CPC
MOJTy4eHHs, 00pabOTKH, aHAIN3a U TIPOBEPKU CTYZICHT
JIOCTOBEPHOCTH MH(POPMALIUH/TUTIOTE3HL; HabOpai 60
MIPUHIMIB paOOTHI PA3IMYHBIX TOUCKOBBIX 6aoB u
CEPBUCOB; INU(POBBIC PECYPCHI TSI PEIICHUS Oonee
3a/1a4/mpo6iieM B PO ECCHOHATHFHOM H/HAIH He ITo obmieit He 3aureno
COIIMATBHOM KOHTEKCTE U JUI OLCHKU OCBOEH | cymMMe 0aiioB
PE3yJIBTATOB PELICHHS]; 0COOCHHOCTH 0 3a pa3audHbIe

19



http://moodle.nfygu.ru/course/view.php?id=17094
http://moodle.nfygu.ru/course/view.php?id=17175

CUCTEMHOT'O U KPUTUYECKOI'O MBIIIIJICHUA
YMeTh: BEIOUpATh U UCITIOJIB30BATh YMECTHBIC
QG poBBIE CPENCTBA, MPUIIOKEHUS U PECYPCHI
JUIS1 TIOCTAaHOBKH U PEILICHNUS 3a1a4k/TIpOOIIeMBI;
AHAIM3MPOBATH MPOOJIEMHYIO CHTYAIHUIO,
BBIJICIISAS e¢ 0a30BbIC COCTABISIOLINE U CBSI3H
MEXIy HUMH; Pa3JeiIaTh KOMIUIEKCHBIE 3a/lauH
Ha TI0/13a/1auH, OTCIICKUBATH POLIECC
UCIIOTHEHUS 33/1a4 C TIOMOIIBI0 HU(PPOBBIX
HUHCTPYMEHTOB; BBIACIATE NPOQeCccHoHaIbHO-
3HAYUMYIO HH(DOPMAIHIO; OLICHUTH
HH(POPMAIINIO/JAHHBIC HA TOCTOBEPHOCTH U
PENeBaHTHOCTh CPABHEHNEM HECKOJIBKUX
MCTOYHHMKOB HH(POPMAIINHU; CUCTEMAaTU3UPOBATh
00HapyXKEHHYIO HHPOPMALINIO B COOTBETCTBUH C
TpeOOBaHMSAMH M yCIOBHSIMH ITOCTaBICHHON
3a1a4l; CTPOUTH JIOTUYECKUE YMO3AKITIOUCHUS
Ha OCHOBaHHHU MH(OpPMAIMW/IaHHBIX, B TOM
YHCIIe B Pa3IMYHBIX U(POBBIX Cpenax;
OLICHUBATH PAKTHYECKYIO 3HAYUMOCTh
Pe3yJIbTaTOB IOMCKA ¢ TOMOIIBIO U(POBBIX
MHCTPYMEHTOB; OOPMIISITh PE3YJIbTAThI TIOMCKA
C TTOMOIIBIO TU(PPOBBIX HHCTPYMEHTOB (TEKCTHI,
rpaduky, H300paKEeHUs, AUarpaMmebl, OJIOK-
CXEMBI, TaOJIUIIbI, IPE3CHTAINH, BUICOPOIINKH,
BUJICOTIpE3eHTaIMH, HHporpaduka u T.11.);
HCIIOJIb30BATh LIU(PPOBEIE CPEJICTBA OOLICHUS
NpH B3aUMOZICHCTBHHU C IPYTHMH JTIOABMH, B
TOM YHCIIe JUIsl OPTaHU3aLlH COBMECTHOM
JeSTeTHHOCTH (KOMaHIHOHW padoThl) (Zoom,
Webinar, Padlet, pazniaasie MecceHIKEpHI)
Briagers: MeTonaMu Moucka, KpHTHYECKOTO
aHaIM3a ¥ CHHTE3a HHPOPMALINY;

HaBbIKaMU paboTel ¢ Web-IpHiIoKeHUsIMU 1
cepBucamu 1i1si coBMectHO padotsl (Trello,
TrueConf, Miro, Padlet u np., cepsuce Google);
HaBbIKaMU paboThI ¥ OMCKa HH(pOpMaLuK B
JJIEKTPOHHBIX OMONHoTeYHbIX cucremax (ObC);
HaBbIKaM1 paboThI C HUPPOBEIMU
HHCTPYMEHTAMH JIS
TeHEePHPOBAHUS/Pa3pabOTKH UICH, THIIOTES,
NIOKMCKA HECTAHAAPTHBIX PEIICHUH (IPUI0KEHUSA
JUIS IOMCKA acCOLMAINA, MEHTAJIbHBIE KapThl,
OHJIAHH-JJOCKH, HHCTPYMEHTBHI AT CO3aHUS
BU3YyaJIbHBIX HAOPOCKOB, CEPBUCHI IJIsl CO3JIAHMUS
3aMeTOK, OpeHIITOPMUHTA, TECTUPOBAHUS
uaeH, st oOMeHa UMY | T.11.); H(QPOBBIMHE
METOJIaMH ¥ MHCTPYMEHTaMH OLIEHKH
JIOCTOBEPHOCTH MH(pOPMAIMN/KOHTEHTA
(daxTuexknHr, aBTOPCKUE JTULEH3HUH, ITarHHBI
Opay3epoB 1JIsl HPOBEPKH JOCTOBEPHOCTH
KOHTEHTA B CETH); HaBBIKAMH CO3/IaHMS HOBBIX
TIPOAYKTOB (TEKCTOB, TpauKH, BHILO, KOJUIAXKA
W JIp.) WIIH TIPOEKTOB (pa3paboTka,
IpeCTaBIeHNe, IPOJBHKEHHE) C IOMOLIBIO

M (POBBIX HHCTPYMEHTOB; HaBBIKAMH PaOOTHI C
OOJIBIIMMH MacCBaMH JJAHHBIX B IU(POBOI
cpene (Big Data)

¢dopmer CPC

CTY/ICHT
Habpas MeHee
60 6amoB
Beicok | Obmiast cymma OT1nuuHO
ui OamroB 3a
paboTs B
ceMecTpe H|
9K3aMeH
cocraBiser 85
u Oonee
bazoBsl | O6mas cymma Xopor1o
i 6amioB 3a
paboTHI B
ceMecTpe W
9K3aMeH
COCTaBJISIET
bonee 65, HO
meHee 85
Munnm | O0mas cymma | Y IOBIETBOp
aNbHBIA | OaJIoB 3a HUTEIBHO
paboThl B
ceMecTpe W
9K3aMeH
COCTaBJISIET
oomnee 55, mHoO
MeHee 65
He O6mas cymma | Heynosners
OCBOEH | OaiioB 3a | OpHUTEIBHO
BI paboTsl B
ceMecTpe W
9K3aMeH
COCTaBIISICT
MeHee 55
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OIIK-14

OIIK-14.7

Hmetn peaACTaBJICHUEC! O CTPOCHHUU aTOMOB U
MOJIEKYJI; O BUJaX XMMUYECKON CBSI3U U
crioco0ax ee 00pa30BaHMs; 0 XUMHUYECKUX
cucreMax (pacTBopax, KaTaJIUTHUECKHX,
JHMCTIEPCHBIX, YJICKTPOXUMHIESCKHX CHCTEMAX),
HX CBOHCTBax;

3HaTh: XUMHYECKYIO TEPMHUHOJIOTHIO U
TI0JIB30BATHCS €F0 TIPH OITMCAHUH XUMHUYECKHX
SIBIICHUI1; OCHOBHBIE CTEXHOMETPUYECKUE
3aKOHBI, ()yHIaMEHTaJIbHbIC KOHCTAHTHI,
CAVMHUIBI UX U3MCPCHUA, OCOGCHHOCTI/I
MMPOTCKaHUA U BO3MOKXHOCTH YIIPaBJICHUA X0/ I0M
XMMHYECKOTO MTPOIIeCcca; CTPOSHUE BEIIECTB B
KOHJICHCUPOBaHHOM COCTOSIHWH; 3aBUCMOCTh
CBOMCTB BEIIECTB OT THITa KPUCTAIIIMYECKOH
pELIEeTKN; OCHOBHBIE (TIOIYJISIPHBIC)
oOpasoBarenbHble IHTEpHET-pecypChl
(XuMuK.ru https://xumuk.ru; Acetyl
https://acetyl.ru; Xummaeckue ypaBHEeHHS
oHJaiH https://chemequations.com/ru u ap.);
U (POBEIE PECYPCHI IS PELISHHs
3a71a4/mpo0JieM B PO eCCHOHATEHOM
KOHTCKCTC U IJIsI OOUCHKU PE3YJIbTAaTOB PCUHICHUA
YMeTh: 3aIuChIBaTh 3JIEKTPOHHYIO (HOpPMYITYy
aToMa JII000T0 AJIEMEHTA, BaJICHTHOCTH U
CTETICHN OKUCIICHHUS, OXapaKTepH30BaTh 1
MIpeCKa3bIBaTh CBOWCTBA 3JIEMEHTA U €T0
COCIIMHEeHUIT; 1aBaTh OOIIYI0 XapaKTCPUCTUKY S-
, -, d-2JIeMeHTOB, 3aKOHOMEPHOCTH U3MEHEHHS
KHCIIOTHO-OCHOBHBIX M OKHUCIIHTEIBHO-
BOCCTAQHOBHTEJBHBIX CBOHCTB B IEPHOJIE U
IpYIIIE; ONPEACNIATE TEPMOANHAMHIECKYIO
ycTOﬁ‘IHBOCTB BEIICCTB, HAITPABJICHHOCTH
MPOLIECCOB, B TOM 4HUcClie (Pa30BbIX, B Pa3IMYHBIX
YCIIOBUSIX; OXapaKTePH30BbIBATH YCIOBHS
PaBHOBECHOT'O COCTOSTHHSI CHCTEMBI M €T0
C/IBUTA; IIPUBECTH MEXaHU3M
INEKTPOXMUMHUYECKON M XUMHYECKOH KOPPO3HUHU U
MPeTIOKNTH Hanbosiee 3 QEKTUBHBIE CIIOCOOBI
3aIUTHL; IUTAHUPOBATh XUMHYECKHE
9KCIIEPUMEHTBI ISl IPOBEPKU HAYYHBIX
TUIIOTE3; 00001IIaTh MOTYICHHBIC PE3YIbTaTHI;
UCKaTh MHPOpMALUIO B ceTu MHTepHeT ¢
UCIIONB30BaHUEM (DHIBTPOB H KIIIOUEBBIX CIIOB;
BBIJICIISTH PO ECCHOHATLHO-3HAUNMY IO
uH(popMaInio; OlIeHUTh HH(OPMAIHIO/ TAaHHBIE
Ha JIOCTOBEPHOCTh M PEJIEBAHTHOCTD
CpaBHEHHEM HECKOJILKHX HCTOYHUKOB
nH(pOpMaLNK; CAMOCTOATEIILHO OTPEIEIITh
MIpoOeIIBl B CBOMX 3HAHUSAX U KOMITETEHIIMSIX C
UCIIONB30BaHUEM HHCTPYMEHTOB CAMOOLICHKH H
mudpoBeIX onieHouHBIX cpenacTs (CAO Moodle,
IIPeIMETHBIE TECTHI 110 AUCHUILTHHE «XHMHSD);
Bank TectoB (pa3men «OOpa3oBaTEIbHBIC)
https://banktestov.ru u ap.); olleHUBATH
MPaKTHYECKYIO 3HAYUMOCTD PE3yJIbTaTOB
MIOMCKA C MTOMOIIBIO IU(PPOBBIX HHCTPYMEHTOB
Braners: MeToaMKkamMu pacueTa 1o OCHOBHBIM
CTEXMOMETPHUECKUM 3aKOHAM: KOJIMYECTBa
BEILlECTBA, MacChl, 00beMa ra3a, MOJISIPHOH
Macchl, MOJISIPHOM Macchbl 9KBUBAJICHTA,
3JIEMEHTHOTO COCTaBa CJI0KHOT'O BEUIECTBA;
pacuera 1o XUMH4ECKUM ypPaBHEHUSIM;
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TETJIOBBIX 3((PEKTOB U CKOPOCTEN peaKiuii;
KOJINUECTBEHHBIX XapaKTEPUCTHUK PACTBOPOB
9JIEKTPOJINTOB M HEXJIEKTPOJINTOB: BHJIOB
KOHLEHTpalui, pH, TeMueparypsl KHIICHHS 1
3aMep3aHHsl; KOJTMYECTBEHHBIX XapaKTEPUCTHK
OKHCIIUTEHHO-BOCCTAHOBUTEIBHBIX CUCTEM,
rajbBaHUYECKHUX JIEMEHTOB, B IPOLECccax
INEKTPOIIH3a;

MPaKTHYECKUMH HaBbIKAMU pabOThI: C
XHUMHYECKHM 000pyIOBaHHEM H PEaKTHBaMH B
COOTBETCTBUU C MHCTPYKLIMEHU UM METOAUKOU
MPOBEJICHUSI SKCIIEPUMEHTA C COOIOJICHUEM
TpeOOBaHUI TEXHUKU 0€30IaCHOCTH
HaBbIKaMU pabOThI: C UHTEPAKTHBHBIMHU
npwioxerusmu (https://ptable.com
(uaTepaxtuBHas [lepronuueckas Tabnuna),
Acetyl https://acetyl.ru u ap.); ¢ mudpoBEIMH
CepBUCaMHU JJIsl CAMOTECTHPOBaHUS (HAIPUMED,
Bank TectoB (pa3men «OOpa3oBaTeIbHBIC)
https://banktestov.ru; mpegMeTHBIE TECTHI IO
nmuciruinae «Xumus», CIIO Moodle); ¢
OOJIBIIMMH MacCUBaMH JJAHHBIX B IU(POBOI
cpene (Big Data) (Acetyl https://acetyl.ru,
PubChem https://pubchem.ncbi.nlm.nih.gov;
ChemSpider http://www.chemspider.com u jap.);
HaBBIKaMH pabOTHI U MOUCKA HHPOPMALHHY B
JJIEKTPOHHBIX ONOJIMOTEYHBIX CUCTEMAX
(IPRBooks u npyrue 35C, 1ocTynHEIE B By3€)

6.2. IlpumepHbIe KOHTPOJIbHBbIE 32JaHUs1 (BOIIPOCHI) JIS1 IPOMEKYTOYHOM aTTecTalluu
DK3aMeH M0 XMMHUHU MPOBOAUTCS B (hopMe cobeceqoBaHMs MO SK3aMEHAIIMOHHBIM OWJIETaM.
DK3aMEHAIMOHHBIN OWJIET BKIIIOYAET TPH TEOPETHUECKUX BOIIPOCA.
Bomnpocsl k 3xk3aMeny (2 cemecTp)
Bopopon, ero pusznyeckre u XuMUIECKHUE CBOMCTBA.
Boga kak coenunenue. CBoiicTBa BOABI KaK paCTBOPUTEIIS.
OOm1ast xapakTepUCTHKa rajioreHoB. Ou3nyecKkue 1 XUMUYECKHUE CBOMCTBA TraJIOTeHOB.
CBolicTBa raJIOT€HCOAEPKALUX KUCTIOT U UX COJIEH.
OOm1ast XxapaKTEpUCTHKA XAJIbKOT€HOB. PU3NUECKUE H XUMUYECKHE CBOMCTBA XaIbKOTCHOB.
CBoiicTBa XaJbKOT€HCOAEPKAIIUX KUCIOT U UX COJICH.
OOmast xapakTepUCTHKa SJIEMEHTOB Tpynmnbl a3ora. PU3MUECKHe M XHMUYECKHE CBOWCTBA
AJIEMEHTOB.
8. CBoiicTBa KMCIJIOT 3JIEMEHTOB I'PYIIbl a30Ta U UX COJIEH.
9. OOwas xapakTepuCcTUKa rpynibl yriaepoaa. Pu3ndyeckue 1 XUMUUECKHE CBONCTBA 3JIEMEHTOB.
10. Kucnoponcoaepkaiiue COeIMHEHUSI 3JIEMEHTOB MOATPYIIBI YTIEPOIa.
11. O6mas xapakTepucTruka rpynmsl 6opa. Pu3nyecKkre 1 XUMUIECKHE CBOMCTBA JIEMEHTOB.
12. AnoMHHHI U €T0 CBOICTBA.
13. Illenounbie METAIbI TOATPYIIIbI JTUTHS.
14. Mertamuibl IOATPYNITBI OpPUILIHUSI.
15. O6mas xapakrepucTuka MeTauioB d-0Joka.
16. Opranuueckue BemectBa. Teopusi crpoenuss A.M. bytnepoBa. Ilonstue 00 uzomepax u
BaJICHTHOCTH B OPTaHWYECKUX BellecTBaxX. Peakuuu, XxapakTepHbIe /111 OPraHUYECKUX BEILECTB.
17. Anuuukindeckue yriieBoAOpO/bl (aJIKaHbl, AJIKEHbI, AJIKUHBI, apEHBI).
18. CriupThl, anbAETUABI U KETOHBI.
19. Kap6oHOBBIE KHCTIOTHI U CIIOXKHBIE 3(DUPHI.
20. A3sorcoaepkaniyue mponu3BOIHBIE YIJIEBOAOPOI0B: HUTPOCOCTUHEHUS, AMUHBI.
21. IMomumepsl. CriocoObl NOTYUYEHUS, XapAKTEPUCTUKH, CBOMCTBA, TPUMEHEHNE.

Nk LD —
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Kpurtepun oneHku:

Komnerenuuu

XapaKTepHCTHKA OTBETA HA TeOPETHYECKHI BONPOC / BHINOJIHEHUS
NPAKTHYECKOT0 3aJaHUs

KoaunuecTBo
Ha0paHHBIX
0aJJ10B

VK-1.1,
OIIK-14.7

JaH TonHBIA, pPa3BEpHYTHIA OTBET HAa IIOCTABJIECHHBIM BOINpOC, IIOKa3aHa
COBOKYNHOCTh OCO3HAHHBIX 3HAaHMH IO IUCLUIUIMHE, [JOKa3aTEIbHO PACKPBITHI
OCHOBHBIE IOJIOKEHHS BOIIPOCOB; B OTBETE IPOCIEKHBACTCS YeTKas CTPYKTypa,
JIOTHYECKasi OC/Ie0BaTeIbHOCTh, OTPAXKAIOIIasl CYIIHOCTh PACKPBIBAEMBIX MOHITHH,
TEOpHUH, SBIEHUIA. 3HAHUE 1O IIPEIMETY AEMOHCTPUPYETCs Ha pOHE TOHUMAHHUS €ro B
cUCTeMe [JaHHOM Hayku ¥ MEXIUCHUIUIMHApHBIX cBA3ed. OTBeT HU3JIOXKEH
JUTEPATypHBIM SI3BIKOM C HCIOJB30BAHUEM COBPEMEHHOM JIMHIBHCTUYECKON
TEpPMHHOJIOTHU. MoryT OBITH JONMyIIEHBl HEJOYETHl B ONpPENeNICHUH ITOHATHH,
WCIIPABJICHHBIE CTYACHTOM CaMOCTOSATENILHO B IIPOLIECCE OTBETA

24-30 6.

JlaH TOJIHBIN, pa3BEepHYTHIH OTBET Ha IOCTABJICHHBII BOIPOC, MOKAa3aHO YMEHHE
BBIJICTINTH CYIIECTBEHHBIE M HECYIIECTBEHHBIE MPH3HAKN, IPHUUHHO-CIICICTBEHHbIC
cBsi3u. OTBET YETKO CTPYKTYPHPOBAH, JIOTHUCH, M3JIOKEH JIUTEPATyPHBIM S3BIKOM C
WCTIONIF30BaHUEM COBPEMEHHOH THCTOJIOTHYECKOH TepMHHONMOTHH. MoOryT OFBITH
JOMyIIeHbl 2-3 HETOYHOCTH WJIM HE3HAUYNTEIbHBIC OLIMOKH, WCIPABICHHBIE
CTY/ICHTOM C ITIOMOIIBIO MPENoiaBaTes

16-23 6.

JlaH He#noCTaTOYHO MOJIHBIA M HEAOCTaTOYHO pa3BepHYThll orBeT. Jlormka u
MOCTIEIOBATENbHOCTh H3JIOKEHHUS WMEIOT HapyumieHus. JlomymieHsl oumMOKd B
pPacKpbITHM  TOHITUH, ymnorpeGiiennn TepmuHOB. CTyZeHT He CcrocodeH
CaMOCTOSTEJIBHO BBIICIUTb CYLICCTBEHHBIE M HECYLICCTBCHHBIC IIPU3HAKU U
MPUYNHHO-CIIEJICTBEHHBIE CBA3U. B 0TBEeTE OTCYTCTBYIOT BBIBOJBI. Y MEHUE PACKPHITH
3HaueHHe OOOOIIEHHBIX 3HAaHWH He IoKa3aHO. PeyeBoe odopmieHne Tpedyer
MONPABOK, KOPPEKLIUU

6-15 0.

OrtBert npencraisgeT coboi pa3po3HEHHBIC 3HAHUS C CYIIECTBEHHBIMH OIIHOKaMH I10
Bonpocy. [IpucyTCTBYIOT (h)parMEeHTapHOCTh, HEJIOTHYHOCTD U3NIoxeHHs1. CTyIeHT He
OCO3HAeT CBI3b OOCY)KIAaeMOT0 BOIpOca IO OWIeTy ¢ JOPYyTHMH OOBEKTaMH
IUCIMIIMHBL.  OTCYTCTBYIOT — BBIBOJBI, KOHKpPETH3alMsi M  JOKa3aTeJIbHOCTb
U3JI0KEHHs. Peub HerpaMoTHas, TEPMHUHOJIOTHS HE UCIIOJIb3yeTcs. JlONOoNHUTeNbHbIE
U YTOYHAIOIIME BOIPOCHI IpernofaBaTeNs He IPHBOIAT K KOPPEKIHMH OTBETa
CTy/IeHTa

wnay OTBET Ha BOMPOC MOJHOCTBIO OTCYTCTBYET

uny OTKa3 0T OTBETA

0-56.

6.3. MeToanueckne MaTepuaJibl, oNpeae/siionue nNnpoueaypbl OeHuBaHMS

XapakTepHCTHKH MPOIETYPhI

Bujg npouienypsl

3auer

Ilens npouenyps

OIIK-14 (OIIK-14.7)

BrisiButh cremenp chopmupoBanHoctH kommeteHrmi YK-1 (VK-1.1),

JlokanpHble AKTBI By3a, | [lonoxeHne O TNPOBEAEHHMM TEKYIIETO KOHTPOJIS YCHEBAaEMOCTH U
periIaMEeHTUPYIOIINE MIPOMEXYTOYHOW arrectanuu oOydatommxcs CB®Y, Bepcus 3.0,
MIPOBEICHHE MPOIEAYPHI yTBepxaeHo pekropom CBOY 19.02.2019 .
[Monoxxenue o 6amubHO-peiiTuHTOBOM cuctemMe B CBDY, Bepcus 4.0,
yTBepkaeHo 21.02.2018 r.
CyOnBeKTsl, Ha KOTOPBIX | CTYIEHTHI | Kypca clienuaiureTa

HampasJeHa Mpoleaypa

Ilepuon mpoBeaeHUs NPOLETYPbI

3UMHASA DK3aMEHAIIMOHHAS CECCUS

Tpe60BaHI/I$I K IIOMCIUICHUSAM H -

MaT€pruaIbHO-TEXHUYCCKUM

Cpe/IcTBaM

TpeboBaHus

OLOCHOYHBIX CPCACTB

K OaHky | -

Orncanue npoBenenus | B coorBercTtBuu ¢ 1. 5.13 IlonoxkeHus o 0aTbHO-PEUTHHTOBOM CHUCTEME

IIPOLIETyPbI B CBOVY (yrBepxaeHHbIl mpukazoMm pekropa CBOY 21.02.2018 r.),
3a4eT «CcTaBUTCS NpH Habope He MeHee 60 OamnoB». Takum oOpazom,
CcOOCTBEHHO MPOIIeTypa 3a4eTa He IMpeyCMOTpeHa

IIIxanbl orieanBanus | llIkama oreHUBaHUS PE3yIHTATOB MpuBeAeHa B 1. 6.1 PIT/]
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pe3yJIbTaTOB

PesynbTatel npoueaypst

B pesyaprare cmaum Bcex 3amanuii ais CPC crymeHTYy HEoO0X0auMo
Habpath 60 0aI0B, YTOOBI MOJYIUTH 3aYEeT

Bux nponerypbl DK3aMeH

Ienps npouenypsl BrisiBute crenens chopmupoBanHoctn kommereHimii YK-1 (VK-1.1),
OIIK-14 (OIIK-14.7)

JlokanbHbIC aKTBI By3a, | [lojoxkeHue O mNpOBEAEHMH TEKYIIErO0 KOHTPOJS YCIEBaeMOCTH U

perjaMeHTUPYIOIINe MPOMEXKYyTOUHOH arrectamuu  obOyvarommxcs CBDY, Bepcus 3.0,

MIPOBECHHE TIPOIIEIyPhI yTBepxaeHo pekropom CBOY 19.02.2019 .
[Tonoxxenue o 6amubHO-peiiTuHTOBOM cucteme B CBDY, Bepcus 4.0,
yTBepkaeHo 21.02.2018 r.

CyOBexTsl, Ha KOTOPBIX | CTyZIEHTHI | Kypca crenuaanTera

HalpasJieHa NpoLeaypa

Ilepuon mpoBeieHUs MPOLISTYPhI

JleTHss OK3aMCHallMOHHas CCCCHUsL

TpeOoBaHus K TOMEIICHUSIM H
MaTepHaTbHO-TEXHUUECKUM
cpencTBam

TpeboBanus K Oanky | -

OLIEHOYHBIX CPE/ICTB

Onucanne MpoBeJeHNs | DK3aMeH IPUHUMAETCA B YCTHOU (hopme 1o OnieraM. DK3aMeHaMOHHBII

MIPOLIEAY PBI OWjer NO MAMCUMIUIMHE BKJIIOYAeT JABAa TEOPETHUYECKUX BOIpoca U
MIPaKTHUUYECKOE 3aJaHUE B 1-M CEMECTpe U TpU TEOPETHUUECKUX BOIIPOCA BO
2-M cemecTpe. Bpemst Ha moaroToBKy — 1 aCTpOHOMHYECKHIA Yac

Ixans ouennBanus | lllkana oneHnBanys pe3yabTaToB npuBeAeHa B . 6.1 u 6.2 PIT/I

pe3yIbTaTOB

Pesynprarel npoueaypsl

B pesynbrare cmaum Bcex 3amanmii miust CPC cryneHty HeoOXxoanmo
HaOpath 45 0aUI0B, YTOOBI OBITH JOMYIIICHHBIM K 9K3aMEHY
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7. IlepedyeHb 3JIEKTPOHHBIX M MEYATHBIX Y4eOHBIX M31aHUH

IleyatHbie
W3JIaHUS: HAJTUYUE DJIeKTpOHHBIE
ABTOp, Ha3BaHNE, MECTO U3/IaHUS, U31aTEILCTBO, TOJ] U3JaHUS B Hb TU () W3JIaHUS: TOYKa
Ne yueOHOM JTUTEpaTyphl, BUJ U XapaKTEePHUCTHKA MHBIX CBdY, JIOCTyIla K pecypey
MH()OPMALMOHHBIX PECYPCOB KagenpanbHas (HaumeHOBaHME
6ubIMoTeKa 1 KO- OBC, Ob CBDY)
BO 9K3EMIUISIPOB
OcHoBHas JTUTEpaTypa
1 | bagaeB, ®@. 3. OOmiast xumus : yueOHOe mocobue : [16+] / . 3. SEC
Bamae. — Mockga ; Bonoraa : Undpa-Umkenepus, 2024. — 352 c. :
YHuBepcurerckas
Wi, Tabn. — Pexum gocryma: mo nommucke. — URL: - GHBMHOTCKA
https://biblioclub.ru/index.php?page=book&id=727181. — bubnuorp.: OHJTATTH
c. 338. —ISBN 978-5-9729-1714-3. — TekcT : 2I€KTPOHHBII.
2 | I'munka, H. JI. OOGwmas xumust : yueOHuk aist By3oB / H. JI. ['nunka ;
mon penakiueir B. A. IlomkoBa, A. B. babkoa. — 20-¢ wm3n.,
niepepad. u qon. — Mocksa : M3natenscTBo IOpaiit, 2025. — 717 c.
— (Bsicmee obpazoBanne). — ISBN 978-5-534-19092-2. — Tekcr : - OIT IOPAUT
aneKkTpoHHBIH // OOpa3oBarenpHas miardgopma IOpaiit [cadT]. —
URL.: https://urait.ru/bcode/569090
I'pudp YMO BO
3 | I'muaxa H.JI. O6mas xumusa. — M.: WaTerpan-IIpece, Kaopyc, 2009
(u 6osiee mo3muue n3ganus). 752 c. 25 -
Honymeno MBuCCO CCCP
4 | I'muaka H.JI. O6mias xumus / ox pea. B.A. ITonkosa, A.B. babkoga.
-M., 2010. 886 c. 20 -
Honymeno MBuCCO CCCP
5 | Obwmas u HeopraHuveckas XuUMHs : yueOHoe nocobue : [16+] / B. B.
Henucos, 1. A. Jlenucosa, B. M. Tananos, T. 1. JIpoBoBo3oBa ; mox
pexn. B. B. JlenucoBa, B. M. TananoBa. — PoctoB-nHa-Jlony : deHukc,
2013. - 576 c. : mi., cxeM., Tabn. — (Beicimee obpasoBanue). — Pexnm 9BC
JocTyna: o TIOJITUCKE. - URL: YHuBepcuterckas
https://biblioclub.ru/index.php?page=book&id=271598. — Bubmmorp. i oubnmoTexa
B KH. — ISBN 978-5-222-20674-4. — TexcT : 2IEKTPOHHBIH. OHJIAMH
PexomennoBano MexayHapoqHON akaieMUEHd HAyKu W IPaKTUKU
OpraHM3ali TPOU3BOJCTBA B KauecTBE Y4EOHOro MOCOOMS AT
CTY/ICHTOB BY30B
6 | Cunopos, B. . O6mas xumust : Yueb. s By3oB / Cunopos B. U. ,
VYcrunosa 0. B. , Hukudoposa T. Il. - Mocksa : M3narenscTBo
ACB, 2014. - 440 c. - ISBN 978-5-93093-285-9. - Tekcr 3bC KoHcynbrant
anektponnbiii / OBC "Koncymerant crymenta" : [caiT]. - URL : i CTyJleHTa
https://www.studentlibrary.ru/book/ISBN9785930932859.html. -
Pe)xuM 0CTYyIA : 110 NOATHUCKE.
7 | Xumusa = Chemistry : yueGHoe mocobue / B. B. Baiitnep, E. B.
KonseBa, O. A. Hesonuna, JI. X. AckapoBa ; Hayd. pex. M. T.
WBanos ; mep. Ha anrn. E. B. Konsepoit ; Ypansckuit dpenepaabHbIil 9BbC
yHuBepcureT uM. nepBoro Ilpesunenta Poccum b. H. Enpumba. — YHuBepcurerckas
ExatepunOypr : M3matensctBo Ypanbckoro yHuBepcutera, 2020. — i O6mbnmoTexa
162 c. : wmm, Tabm. — Pexxum poctyma: mo moamucke. — URL: OHJIAMH
https://biblioclub.ru/index.php?page=book&id=699275. — bubnuorp.
B KH. — ISBN 978-5-7996-3091-1. — TekcT : 2I€KTPOHHBIH.
JlonoJiHUTEIbHAS IUTEepaTypa
1 Amnapues, A. . Xumus : cOOpHHUK 3a1a4 U yNpPaKHEHHH : y4eOHO-
MeToauyeckoe mocodue : [16+] / A. . Amapues, A. A. Kazakoga ;
HoBocubupckuii rocy1apcTBEeHHBIN TEXHUYECKUH YHHUBEPCUTET. — 2-€ 9BC
u3d., wucnp. u  gon. —  HoBocubupck HoBocubupckuit YHuBepcurerckas
rOCyIapCTBEHHBIN TeXHUUeCKUi yHuBepcuTet, 2019. — 80 c. : Tadm. — i oubnnoTeka
Pexum JlocTymna: o TIOJITUCKE. - URL: OHJIAMH

https://biblioclub.ru/index.php?page=book&id=573735. — bubmmorp.:
c. 66. — ISBN 978-5-7782-3895-4. — TeKcT : 2IEKTPOHHBIH.

25



https://biblioclub.ru/index.php?page=book&id=727181
https://urait.ru/bcode/569090
https://biblioclub.ru/index.php?page=book&id=271598
https://www.studentlibrary.ru/book/ISBN9785930932859.html
https://biblioclub.ru/index.php?page=book&id=699275
https://biblioclub.ru/index.php?page=book&id=573735

Aptemenko A.W. Opraandeckast xumus. — M.: Beicm. mxomna, 2002.

Pexomennmosano MO PD 10 )

3 | benonoros, B. A. OOmiass XuMHs : MHOTOBapHaHTHBIE 3aJauyd :
yaebHoe mocobue : [16+] / B. A. benonoros, JI. C. bensiera, O. T. 9BC
CwmonbHukoBa. — MockBa ; Bonorna : Undpa-Urxenepus, 2026. — YHuBepcurerckas
156 c. : wn, tabn. — Pexum nocryma: mo moammcke. — URL: i o6ubimoTexa
https://biblioclub.ru/index.php?page=book&id=727182. — bubxmorp.: OHJIAMH
c. 144. — ISBN 978-5-9729-2695-4. — TekcT : 2JIeKTPOHHBIH.

4 | BopoBneB, U. B. Opranmdyeckas XWMHs : TEPMHHBI U OCHOBHEIC
peaxmyn : yuebHOe mocobue / M. B. Boposies. — 4-e uzn. — Mocksa : 3BC
Jlaboparopust 3Hanmit, 2020. — 362 c. : cxeM., wiI., Tabn. — Pexum YHuBepcuteTcKas
JlocTymna: o MOIIUCKE. URL: ) oubIMoTEKa
https://biblioclub.ru/index.php?page=book&id= 712999 — bubnuorp.: OHJIAMH
c. 347-350. — ISBN 978-5-00101-752-3. — TeKCT : 3JIEKTPOHHBIH.

5 | BocrpukoBa, H. M. Xumusi : yuebnoe mocobue : [16+] / H. M.
Bocrpukosa, I'. A. Koponesa ; Cubupckuii denepaibHbiii SEC
yHuBepcureT. —  KpacHospck Cubupckuit  QenepanbHbIi Y HHBEDCHTCTCKAS
yausepcurer (COY), 2016. — 136 c. : wr., Tabdn., cxem. — Pexum - 6H6JP; HoTexa
JIocTyma: o MOJIIUCKE. - URL: OHJIANH
https://biblioclub.ru/index.php?page=book&id=497755. — bubmmorp.:
c. 130. — ISBN 978-5-7638-3510-6. — TekcT : 5JIEKTPOHHBIMN.

6 | TapmunH, A. I1. Xwumwuueckue TepMmuHBL. ClloBaph : Y4eOHUK IS
By30B / A. II. 'apmmn, B. B. MOpKOBKHH. — 2-¢ W37., UCTIP. U JIOT.
— Mocksa : M3marensctBo IOpaiit, 2026. — 452 ¢. — (Bricmiee o
obpazoBanue). — ISBN 978-5-534-04639-7. — TekcT : 21eKTpOHHBIN ) OITIOPAUT
//" Ob6paszoBarenbHas 1ardopma IOpaiit [caiit]. — URL:
https://urait.ru/bcode/585729

7 | T'muaka HJI. 3amaum w ynpaxHenuss no oOmeil xummu. — M.
Wuterpan-Ilpecc, 2009, 2007 (1 6ojiee MO3MHUE U3TAHHMS). 56 -
Honymeno MBuCCO CCCP

8 | I'punkeBuy, A. M. O0mas u opranuueckas xumus : [16+] / A. M. 3BC
I'punkesuu ; Hayunas kuura. — 2-e usa. — Caparos : Hayunas xHura,

. ; YHuBepcureTckas

2020. — 236 c. — Pexum pocryma: mo mnoxmucke. — URL: - 6uGImOTeKa
https://biblioclub.ru/index.php?page=book&id=578330. — ISBN 978- OHJIANH
5-9758-1929-1. — TekcT : JIEKTPOHHBIN.

9 Koposun H.B. O6mas xumusi. — M.: Bricmias mkomna, 2003. 557 c. 40 i
Pexomennosano MO PD

10 | HoBukoBa, I'. B. OOmas u HeopraHmdeckass XUMHS @ XHUMHS
3JIEMEHTOB : yueOHoe mocobue : B 3 gactsax : [16+] / I'. B. HoBukoga,
A. C. Kazauenko ; Cubupckuii (enepanbHblii YHHUBEPCUTET. — 3BC
Kpacuosipck : Cubupckuit henepansubiii yausepcuter (CDOY), 2022. YHuBepcuteTcKas
— Yacrp 1. — 108 c. : mn. — Pexxum pocryna: nmo nmoamnucke. — URL: i oubimoTexa
https://biblioclub.ru/index.php?page=book&id=705535. — Bubnuorp.: OHJIAMH
c. 104. —ISBN 978-5-7638-4632-4 (u. 1). — ISBN 978-5-7638-4631-7.
— TeKcT : 9IeKTPOHHBIH.

11 | Tlerposa, T. I1. O0mmas u HeopraHuyeckast XUMHs : yueOHoe mocoOue :
[16+] / T. II. IlerpoBa, H. III. Mudraxoa ; mom pea. A. M.
Ky3snenoBa ; KazaHckuil HalMOHANbHBIA  HUCCIIEIOBATENbCKUN SEC
TEXHOJIOTHYECKU  yHuBepcuTeT. —  Kaszaup Kazanckuii N —
HAIMOHAJIBHBIN HCCIIEA0BATEIbCKUI TEXHOJOTHYECKUN YHHBEPCHTET - GHBIOTeKA
(KHUTY), 2017. — 408 c. : Tabm., cxem., wi. — Pexkum poctyma: mo OHJIAMH
MOIIHUCKE. URL:
https://biblioclub.ru/index. ohp‘?r)age—book&ld 560885. — bubnumorp.:
c. 367-368. — ISBN 978-5-7882-2174-8. — TeKcCT : 3JIeKTPOHHBIH.

12 | Pabunouy B.A., XaBun 3.5I. KpaTkuii XMMHUYECKH CIIpaBOYHUK. — 3 i

JI.: Xumus, 1991.
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13 | PemernukoBa, E. A. Ba3oBelii Kypc 1o oOrieii, HEOPraHU4ecKon |
OpraHnveckoi Xumuu : yueOnuk : [16+] / E. A. Pemernukosa, O. B. SEC
Jsiono ; HOxHBIN (enepanbHblii yHUBepcuteT. — PocToB-Ha-/loHY ;
. . s . YHuBepcUTeTCcKas
Taranpor : FOxHbIit Qenepanbublii yausepeuret, 2020. — 184 c. : ni., - 6uGImOTeKa
Tabm., cxeM. — Pexum gocryma: mo moamucke. — URL: OHJIANH
https://biblioclub.ru/index.php?page=book&id=612256. — bubxmorp.:
c. 180. — ISBN 978-5-9275-3502-6. — TekcT : 2JIEKTPOHHBIH.
14 | Capkucos, }0. C. Xumus B CTpoHUTENBCTBE : ydeOHOE mocobue : B 2
gactax / 0. C. CapkucoB ; Tomckuii rocynapcTBEHHBIH
ApXUTEKTYPHO-CTPOUTENIbHBIN YHHUBEpCUTET. — Tomck : Tomckuit 3BC
TOCYAAapCTBEHHBI  apXUTEKTYPHO-CTPOUTEIBHBI  YHHBEPCUTET YHuBepcUTeTCKas
(TTACY), 2020. — Yactb 1. — 163 c. : cxem., Tabi., wi. — (YueOHUKH i oubmoTexka
TrACY). — Pexum goctyma: mno moamucke. —  URL: OHJIAVIH
https://biblioclub.ru/index.php?page=book&id=694403. — ISBN 978-
5-93057-936-9. — TekcT : 3NeKTPOHHBIH.
15 | T'opnenko, H. I1. Xumus B crpourenscTBe : yuyeOHOe mocobue : B 2
yactsx / H. I1. T'opnenko, 0. C. Capkucos, A. H. ITaBnosa ; Tomckuit
TOCYAApCTBCHHBI apXWUTEKTYPHO-CTPOUTEIBHBIH YHHUBEPCUTET. — SEC
Tomck : ToMckuil rocyAaapCTBEHHBI apXUTEKTYPHO-CTPOUTEIbHBIN N —
yameepcurer (TTACY), 2021. - UYacte 2. Xumuyeckas - 6uG.mOTeKa
TEpPMOJWHAMHKA BSDKYIINX BemecTB. — 112 c¢. : cxem., Ta0x., Wi. — OHJIAMH
(Yuebnuku TI'ACY). — Pexmm pmoctyma: mo mommmcke. — URL:
https://biblioclub.ru/index.php?page=book&id=694402. — ISBN 978-
5-93057-964-2. — TexcT : 3TeKTPOHHBIH.
16 | Tynukun, E. 1. Xumus B ctpoutenscTse : yueOHUK aist By30B / E. U.
TynukuH. — 2-e u3n., ucop. U gon. — Mocksa : M3maTenscTBO
IOpaiir, 2026. — 180 ¢. — (Beicuiee obpaszosanue). — ISBN 978-5- - OIT FOPAT
534-04152-1. — Texkcr 9NeKTpOHHBIN // OOpa3oBarenbHast
iatdopma FOpaiit [caiiT]. — URL: https://urait.ru/bcode/584882
17 | XamuroBa, A. Y. OcHOBBI Oprannueckoit xumun. Opranudeckue
MOJIMMEpPHBIE MaTepHaITHl : yaeOHoe mmocodue : [16+] / A. U.
Xamurona, T. E. Byceiruna, JI. B. AutonoBa ; noa pea. A. M. SEC
Ky3snenosa ; Kazanckuil rocyjapcTBEHHBIN TEXHOIOTHYECKHUI
. . . YHuBepcurerckas
yauBepcureT. — Kasanp : Kazanckuil HaMOHaJIBHBIN - GHBIOTeKA
HCCcIeI0BaTeNbCKNi TexHomornaeckuid yausepeuter (KHUTY), 2010. OHJIAMH
—97 c. : ni., Tabn. — Pexxum noctyma: mo moganucke. — URL:
https://biblioclub.ru/index.php?page=book&id=258805. — bubmuorp.
B KH. — ISBN 978-5-7882-1208-1. — TekcT : 2I€KTPOHHBIH.
18 | Xumus : yueObnoe mocobdue : [16+] / W. JI. 3sikoBa, JI. B. Haiimymiuna,
M. II. IIpokywkuna, O. 1O. llepbakosa ; Cubupckuii denepaibHbIi SEC
yHuBepcuteT. —  KpacHosapck Cubupckuit  QenepanbHbIA
. . YHuBepcUTeTCKAs
yausepcurer (COY), 2021. — 180 c. : mn. — Pexxum pocrymna: 1o -
O6ubimoTexa
MIOJHUCKE. - URL: OHJIAMH
https://biblioclub.ru/index.php?page=book&id=706627. — bubmmorp.:
c. 166-167. — ISBN 978-5-7638-4490-0. — TekcT : 31€KTPOHHBIMN.
19 | Yukwun, E. B. Xumus : yuebnoe nocobue : [16+] / E. B. Uukun. —
Tomck ToMckuii TOCYOapCTBEHHBIH  YHHBEPCHTET CHCTEM 3BC
YIOpaBICHUS U paano3i1ekTpoHuku, 2012, — 170 c. — Pexum moctyma: YHHUBepcUTeTCKas
o MOTUCKE. - URL: ) 6ubIHOTEeKA
https://biblioclub.ru/index.php?page=book&id=208956. — ISBN 978- OHJIAMH
5-4332-0034-0. — TexcT : 3TeKTPOHHBIH.
20 | FOpoBckasi, M. A. OCHOBBI OpraHMYeCKOi XUMHH : yueOHoe nocodue /
M. A. IOpogckas, A. B. Kypkun. — 4-¢ u3a. — Mockga : Jlabopatopust 9bC
suanuii, 2020. — 239 c. : wi. — (Y4eOHUK JUTs BBICIICH IIKOJIBI). — YHuBepcuterckas
Pexum JIOCTyTIa: 1o TTOJITIHNCKE. - URL: i OoubimoTexa
https://biblioclub.ru/index.php?page=book&id=713000. — ISBN 978- OHJIAIH

5-00101-757-8. — TeKcT : 3NeKTPOHHBIH.

MeToanueckue pa3padoTKH BY3

o

3aiinea H.B. JlabopaTopHslii mpakTHKyM 10 00m1elt xumuu. — ToMck,
2006.
PexomenmoBano JIBPYMIL
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https://biblioclub.ru/index.php?page=book&id=612256
https://biblioclub.ru/index.php?page=book&id=694403
https://biblioclub.ru/index.php?page=book&id=694402
https://urait.ru/bcode/584882
https://biblioclub.ru/index.php?page=book&id=258805
https://biblioclub.ru/index.php?page=book&id=706627
https://biblioclub.ru/index.php?page=book&id=208956
https://biblioclub.ru/index.php?page=book&id=713000

Iorynsesa N.A. KoHTpoIbHO-U3MEpUTEIbHBIE MaTEPUAIIBI IO
JUCHUIIIHHE « XUMHsD»: pa3nensl «O0mas XumMus), « XuMust

o 33+2 -
9JIeMEeHTOB», «OCHOBBI OpraHndeckoil xumum» / COOPHHUK TECTOBBIX
3aganuil. — Heprourpu, TU (¢) CBDY, 2015, 2020.
[Morynsesa U.A. JJabopaTopHbIH IPaKTHKYM 110 HEOPTaHUIECKON
XMMUH (C 3IIeMEHTaMH aHaJIMTHYeCKOol xumun). — Hepronrpu, 2016.
PexomennoBano JIBPYMI] 50 CIo Mc(:)}gg;TI/I (@)
http://moodle.nfygu.ru/course/view.php?id=17094 (M)
http://moodle.nfygu.ru/course/view.php?id=17175 (OITN)
Ilorynsesa M.A. Kypc nexuuii-npe3eHTauuid 10 AWCLHUIUIMHE
«Xumusa». Pasnmensl: «OCHOBEI 061.1.{6171 XuUMHUN», «OCHOBBI XHMHH CJ10 Moodle TH (¢)
3JIeMEHTOBY, «OCHOBBI OPraHUYECKOH XUMUI - CBDY

http://moodle.nfygu.ru/course/view.php?id=17094 (M/])
http://moodle.nfygu.ru/course/view.php?id=17175 (OIIN)

OJeKTPOHHBIE PECYPCHI

Xumust. [Toaroroeka k EI'D: npakT. nocobue 1o BHITOTHEHHIO
TECTOBBIX 3aIaHUM. [DNEKTPOHHBIE TEKCTOBbIE JaHHbIe]. — M.: HoBast
mkoja, 2009.

Wzrorosurenn: OOO «Ypanbckuil 3MEKTPOHHBIA 3aBoay». Jlum.
MIITP P® cepuss BA® Ne 77-15 ot 21.09.2007, OO0 «Cenena.
Jlunensuss BA® Ne 77-246 ot 21.07.2006, OOO «PemnmuMactep».
Jlmmensus BA® Ne 77-41 ot 15.10.2007, OO0 «uck [Ipo ITmrocy.
Jlmmensuss BA® Ne 77-292 ot 12.02.2008, OOO «Penrallpom».
JInersusa BA® Ne 77-242 ot 31.03.2006.
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http://moodle.nfygu.ru/course/view.php?id=17094
http://moodle.nfygu.ru/course/view.php?id=17175
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8. [lepeyenn pecypcoB HHGOPMAIHOHHO-TEJIEKOMMYHUKANIMOHHOI ceTn « UHTEepHeT» (1as1€€
ceTb-UHTEpPHET), HEOOXOAUMBIX JIS1 OCBOCHMS AU CLUILTIHHbI
1. DnexkrponHas nH(OpMAIIMOHHO-00pazoBaTenbHast cpena «Moodley:
http://moodle.nfygu.ru/course/view.php?id=17094 (M)
http://moodle.nfygu.ru/course/view.php?id=17175 (OITN)
. Anetni.py — https://acetyl.ru/
. MatepaxtusHas [lepuonnueckas tabauua — https://ptable.com
. XuMuK.ru — https://xumuk.ru
. XuMHUecKue ypaBHeHHs oHNaitH — https://chemequations.com/ru
. BJI 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. OTkpbITHII 00pa3zoBarenbHblil nopta CBOY, kype «O06mas Xumus» —
https://online.s-vfu.ru/course/view.php?id=1965
12. OTkpbITHII 00pazoBatenbHbIi nopran CBADY, kypc «OCHOBBI HEOPraHMYECKOW U OpraHMYECKON
xumum» — https://online.s-vfu.ru/course/view.php?id=2463
13. Jlocka Padlet — https://padlet.com/
14. T'opHas sHUMKIONEANS OHJIANH — http://www.mining-enc.ru/
15. ba3a 3nanuii 1y ropHskoB — http://basemine.ru/04/gornaya-enciklopediya

O 03O N =~ W

9. Onncanue MaTePUAJIbHO-TEXHHUYECKOH 0a3bl, HEOOXOAUMOM /ISl OCYLIEeCTBJICHUS
00pa3oBaTeILHOIO NMpolecca mo JUCUMUILINHE

Ne Buabl yueOHbIX HaunmenoBanue aynuropmuii,
. . Ilepeyenb o0opynoBanus
n/n 3aHATHIT® Ka0MHeToB, 1a0opaTopuii H mp.
1. | Jlexunonnsle 3anATUs | MyJIbTUMEAUMHBINA KAOMHET HoyTOyk (¢ BBIXOZ0M B
WNHTepHeT), MyIbTUMETUHHBII
IIPOEKTOP
2. | IlpakTuueckue VYyeOHas 1abopaTopusi XUMUH Xumuueckas nocyja u
3aHSTHS (xabunet Ne 108 VJIK) // CrieIaIbHOE 000pyTI0OBaHUE,
(;mabopatopHbie KOMITBIOTEPHBIN KJ1acc (11 HarpeBaTeNbHbIE TPUOOPHI,
paboThI) IIPOBEJICHUS BUPTYaJIbHbIX xuMudeckne peaktussl // [IK
J1a00paTOPHBIX pabOT)
3. |CPC Aynmutopuu st CPC (A511 YAK, KommbroTepsl ¢ BEIXOI0M B
402 YJIK) WNHTepHeT

10. Ilepeyens HH(POPMALIMOHHBIX TEXHOJIOIHH, HCIOJb3yEeMBbIX IIPH OCYIIECTBJICHUH
00pa30BaTe/IbHOIO NpoLecca M0 JHCUHUILIMHE, BKJIYasi epedyeHb IPOrpaMMHOro odecnedeHust
U HHGOPMAIMOHHBIX CIIPABOYHBIX CHCTEM

10.1. IlepeyeHb HHPOPMALMOHHBIX TEXHOJIOT Ui, HCIOJIb3YeMbIX NPU OCYIIECTBJICHUH
00pa30BaTeIbHOIO MpoLecca 1o JHCHHUIIINHE

IIpu ocymecTBieHUH 00pa3oBaTENBHOIO Mpolecca IO JUCHUIUIMHE HCIOJb3YIOTCS
creyronye HHGpOpMaMOHHbIE TEXHOJIOTHH:

. UCIOJIb30BAaHWE Ha  3aHATHSAX  QJIGKTPOHHBIX  W3JaHUN  (YTEHHE JIeKUUH C
UCIIOJIb30BAaHUEM  CJIAHA-NIPE3CHTAlMi, 3JEKTPOHHOrOo  y4eOHOro IMOCOOMs, HMHTEPAKTUBHBIX
OPUJIOKEHUH, MaTepuanoB o00pa3oBaTelIbHBIX M HMHPOPMAIMOHHBIX CaWTOB IO XUMHH),
BUJICOMAaTEPUAIIOB;
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http://moodle.nfygu.ru/course/view.php?id=17094
http://moodle.nfygu.ru/course/view.php?id=17175
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
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https://online.s-vfu.ru/course/view.php?id=1965
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) opraHu3aIys B3auMOACHCTBUSA ¢ oOyuaromumucs nocpeactsom CJIO Moodle, B T.4.
KOMIBIOTEPHOE TECTUPOBAHKCE;

o UCIIOJIb30BaHNE BUPTYAIBHOTO JIA0OPATOPHOTO MpakTukyma « XumJlad-TeopeTuky;

. OopraHu3alusl ayJAuTOPHOM (JIEKIIMOHHOM) M CaMOCTOSTEIbHOM paboThl CTYJIEHTOB
nocpenctBoM BueokoHpepenucssazu (Auaekc.Tenemoct, MTS Link), yatos;

° MOJITOTOBKA MPOEKTOB C MCIOJIb30BAaHUEM IJIEKTPOHHBIX kaHOaH-mocok (Padlet, Miro u

T.I1.)

10.2. [lepeyeHb NPOrpaMMHOIo odecreyeHust
MS PowerPoint, MS Word, oduchsie cepBrchl Yandex (IOKyMeHTHI, IPE3CHTALIUHN, TAOIHIIbI)

10.3. Ilepeyenb MHPOPMAIMOHHBIX CIPABOYHBIX CHCTEM

. Auetmin.py — https://acetyl.ru/

. MurepaktuBHas [lepnonnueckas Tabmuna — https://ptable.com

. XuMuK.ru — https://xumuk.ru

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

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

. BJI ChEMBL - https://www.ebi.ac.uk/chembl

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

. ['opHas sHIMKIIONIE U OHJIAMH — http://www.mining-enc.ru/

. baza 3nanwmii st ropHsikoB — http://basemine.ru/04/gornaya-enciklopediya

O 0 1IN DN K W~
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JIUCT AKTYAJIM3AIIMUA PABOYEN NPOT'PAMMBI JIJUCHUILJIAHBI

b1.0.16 Xumus
YueOHsbIi BrecenHnble n3MeHeHU IIpenonasareins IIpoTokon 3acenanus
roj (®UO) BBIITyCKaoLe kadeaps

(mara, HOMED), DO
3aB.Ka(eIpoH, MOIKCH

B mabnuye yrxazvieaemcs monvko xapakmep usmenenull (Hanpumep, usmMenenue memol, CRUCKA UCIMOYHUKO8 NO meMe Ul
memam, Cpeocme NPOMEdCYMOYHO20 KOHMPOJs) € yKazamuem NyHKmog paboueti npocpammsl. Camo codepoicanue
UBMEHEHULl OPOPMISAEMCS NPUTOICEHUEM NO CKBOZHOU HYMepayull.
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