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1. AHHOTAIUA

K pado4eil nporpaMmme AU CHUNINHBI
b1.0.16 Xumus

TpynoemkocTts 6 3.€.

1.1. Ilesb 0cBOEHMS U KPATKOE COAEPKAHME AU CHHUILTHHbI
Lenb ocBOEHUS: YTIyOJieHHEe UMEIOLIUXCS MTPEJICTaBICHUH 1 OTy4YeHNEe HOBBIX 3HAHUHM 1 YMEHUI

B 00JIaCTH XHMUH,

oe3 KOTOPBIX HEBO3MOXXHO PCIICHHUEC COBPEMCHHBIX TCXHOJOIMYCCKHX,

OKOJIOTMYCCKHUX, CBIPbCBBIX U OHEPICTUICCKUX HpO6J’I€M, CTOAIIUX MCPEH YCIIOBECYCCTBOM.

KpaTxoe COACPIKAHNUE NUCHUIIIIMHBI: KBAHTOBO-MEXaHUYECKasd TCOPHUA CTPOCHUSA aTOMa, OCHOBEI
TCOpHUU XUMHYECKOMN CBA3U, OJICMCHTbBI XUMHUYECKOM KHUHETHMKH H TCPMOANHAMHKH, PaACTBOPHI,
QJICKTPOXUMHUYCCKUEC MTPOLECCHI, XUMHA 3JICMCHTOB U UX COCHHHeHHﬁ, SJICMEHTBI XUMUH OPTraHNYCCKUX

COEIMHEHUN.

1.2. Ilepevyenb MJIAHMPYEMBbIX Pe3yJIbTATOB 00yYeHHS MO JTUCHHUIINHE, COOTHECEHHBIX C
IVIAHMPYEMbIMH Pe3yJ1bTATAMH 0CBOEHHSI 00pa30BaTeJbHOMH MPOrpPaMMbl

CTpaTeruto AecTBui

HaunmenoBanune [Tnanupyemele Wunukaropsl [Tnanupyemble pe3yabTaThl OrieHOYHbIE
KaTeropuu pe3yJbTaThl JIOCTHIKECHUS 00y4eHus 10 AUCIUIUINHE cpeacTBa
(rpymiisn) OCBOCHHUS KOMIIETEHIUH
KOMITeTEHIMH TIporpamMmsl (KoJ 1
CoZIepKaHne
KOMITCTEHITUH )
YHuBepcalbHbIC YK-1: Criocoben AHanmmupyer 3namuy: IpenMyIecTBa u nmabopaTopHas
KOMTICTEHITHH OCYIIECTBIIATH MPOOIEMHYIO OTpaHUYCHUS MH(POBBIX paborta,
KPUTHYECKHUH aHAIN3 | CUTYalUIo KaKk CPEACTB NpH OOLICHUH U pabouas
POOJIEMHBIX CHUCTEMY, BbISIBIISIS COBMECTHOM pabore; Terpajap, PI'P,
CUTyalluil Ha OCHOBE | €€ COCTaBJIAIOIINE U | MHCTPYMEHTbI KPYIHEHIINX TECT,
CHCTCMHOTI'O CBs3U MCXKIY HUMU L[I/I(prBI)IX 9KOCUCTEM IJIA 9K3aMCHAlIlMOH
oJXo/a, (YK-1.1) NOoJy4eHHs, 00padoTKH, HbIE OMIIETHI
BbIpabaTbIBaTh aHaJIM3a U IPOBEPKHU

JIOCTOBEPHOCTH
nH(pOpPMaNHU/TUIIOTE3bI;
NPUHLMIIB PA0OTHI PA3ITUYHBIX
TIOMCKOBBIX CEPBHCOB;
U(PPOBBIE PECYPCHI IS
pemeHus 3a1a49/mpoodiaeM B
npodeccuoHATbHOM KOHTEKCTE
1 U1 OICHKU PE3YJILTaTOB
penieHus; 0COOEHHOCTH
CHCTEMHOTO ¥ KPUTHYECKOTO
MBIIIICHUS

Ymems: BeIOMpaTh 1
UCIIOJIb30BaTh YMECTHBIE
QpoBkIe CPENCTBA,
TIPUIIOKEHHUS U PECYPCHI LIS
TIOCTAHOBKH H PEILCHUS
3a/1a91/TIpOOIIEMEI;
AQHATN3UPOBATH NMIPOOIEMHYIO
CHUTYalUIO, BBIICIS ee Oa30BbIe
COCTAaBJISIFOLIIME U CBSI3U MEXIY
HUMU; Pa3ACIATbL KOMIIJICKCHBIC
3a7ia4M Ha ToA3a1auH,
OTCIIeKUBATh IPOLECC
UCTIOTHEHUS 337124 C TIOMOIIBI0
U (POBBIX HHCTPYMEHTOB;
BBIACIATH IPO(ECCHOHATIBHO-
3HAYMMYIO HH(OPMAIIHIO;
OIICHUTH WH(POPMALINIO/JAHHEIE
Ha JI0CTOBEPHOCTD U
PEIEeBaHTHOCTb CPAaBHCHUEM




HECKOJIbKUX MCTOYHUKOB
nH}popManuy;
CHCTEMAaTH3HPOBATh
00HapyXeHHYIO HH(POPMAIHIO B
COOTBETCTBHUH C TPEOOBaHUIMHU
Y YCIIOBHSAMH ITOCTABICHHON
3a/1a4; CTPOHUTH JOTHYECKUE
YMO3aKJIIOYEeHHs] HA OCHOBAaHUH
nHPOPMALINN/TaHHBIX, B TOM
YHCIIe B Pa3IMYHBIX IH(PPOBBIX
cpenax; OLEeHUBATh
MPaKTHYECKYIO 3HAYUMOCTb
Pe3yJIbTaToB MOUCKA C
MIOMOUIBIO IIU(POBBIX
MHCTPYMEHTOB; 0(pOPMIISTH
Pe3yNIbTaThl HOMCKA C TOMOIIBIO
U (POBBIX HHCTPYMEHTOB
(TeKCTHL, TpaduKH,
n300pakeHsI, AUarpaMMEbl,
0JI0K-CXEMBI, TAOJIHIIEI,
HpEe3eHTALMH, BUIECOPOIUKH,
BUJICOTIPE3EHTAIIHH,
nHdorpadpuka u T.11.);
HCIIOJB30BaTh IU(POBHIC
cpeacTBa OOIIEHHUS TIPH
B3aUMOJICHCTBUH C IPyTUMHA
JIFOJIBMH, B TOM YHUCIIE JJIS
OpraHu3aliH COBMECTHOM
JeATEeIbHOCTH (KOMaHIHOM
pabotsr) (Webinar, Padlet,
pa3IHYHbIE MECCEHKEPHI)
Bnademuv: MeTO1aMH IIOMCKA,
KPUTHUYECKOTO aHalh3a U
CHHTE3a HHpOpMalNK;
HaBbIKaMu paboTel ¢ Web-
TIPUIIOKEHUSIMH U CEPBUCAMU
JUIS COBMECTHOH PabOoTEHI
(Trello, TrueConf, Miro, Padlet
u 11p., cepBucsl Google);
HaBBIKaMH pabOTHI U TOUCKA
MHGOPMALIUH B SIEKTPOHHBIX
OUOIMOTEYHBIX cUCTEMAX
(BBC); HaBbIKamMu paboTEHI ¢

U (POBBEIMU HHCTPYMEHTAMH
JUIsl TEHEPUPOBaHU/Pa3paboTKH
UJIeH, TUIOTE3, MOUCKa
HECTAaHIAPTHBIX PEIIeHUI
(npunoXKeHus AJIsl oncKa
accolyanuii, MeHTaJIbHbIE
KapThl, OHJIAH-JIOCKH,
MHCTPYMEHTBI JUTS CO3JaHUs
BU3YaJIbHBIX HAOPOCKOB,
CEPBHCHI IS CO3TAHUS
3aMeTOK, OpeHHIITOPMHHT A,
TECTUPOBAHMS UAEH, s
oOMeHa uesiMH | T.11.);
U(pPOBBIMU METOIAMH U
WHCTPYMEHTaMH OLIEHKH
JIOCTOBEPHOCTH
nH(pOpMaNU/KOHTEHTA
((paxTyekuHr, aBTOpCKHE
JIMIIEH3WH, TUTarHHBI Opay3epoB
JUTSL IPOBEPKH JIOCTOBEPHOCTb




KOHTEHTA B CETH); HABBIKAMHU
CO3/IaHUS HOBBIX MPOAYKTOB
(TexcToB, rpaduKH, BUAEO,
KOJUTa)XkKa | p.) WM IPOEKTOB
(pa3paboTka, peacTaBicHHE,
NPOABMXEHHUE) C TIOMOLIBIO
U(POBBIX HHCTPYMEHTOB;
HaBBIKAMHU PaOOTHI C OOJIBIINMH
MacCHBaMH JIaHHBIX B
mudposoii cpexe (Big Data)

Ob6menpodeccuona
JIBHBIC
KOMIICTCHIIUU

OIIK-14: Cnocoben
pa3pabaTbIBaTh
MPOCKTHBIE
HWHHOBAIIMOHHBIC
peureHus o
9KCILTYaTAMOHHOM
pasBenke, 100bIue,
nepepaboTke
TBEPABIX  ITOJIC3HBIX
HCKOITAeMBIX,
CTPOHTEIBCTBY u
9KCILTyaTall1
IIOA3EMHBIX
00BEKTOB

JlemoHcTpUpyeT
0a30BbIE 3HAHUS B

obnactu
€CTeCTBEHHOHAYYH
BIX TUCIUILIMH U
TOTOBHOCTh
HCIIOJIb30BATh
OCHOBHBIE
TIOJIOKEHHS U
3aKOHBI
MaTeMaTHKH,
(U3MKY ¥ XUMHU B
poeCCHOHATBLHON
JIESITENIbHOCTH,
MPUMEHSATH UX B
TEOPETHYECKUX U
9KCIIEPUMEHTAJTBHBI
X UCCIIEIOBAHUSX
(OIIK-14.7)

Hmemwv npedcmaenenue: o
CTPOCHUHU aTOMOB M MOJIEKYJI; O
BHUIax XUMHYECKOH CBSI3U U
cnocobax ee 00pa3oBaHus; O
XUMHUYECKHX CHCTEMAX
(pacTBOpax, KATAIMTUYECKHX,
JIACTICPCHBIX,
INEKTPOXUMHUYECKUX
CHCTEMaXx), UX CBOMCTBAX;
3Hamb: XUMAYECKYIO
TEPMHHOJIOTHIO M MOJIb30BATHCS
€10 MPH OMUCAHUH XUMHYECKUX
SIBIICHHIT; OCHOBHBIC
CTEXHOMETPUIECKUC 3aKOHBI,
(hyHIaMeHTaIbHBIE KOHCTAHTHI,
€JIMHUIIBI KX U3MEPEHHUS;
0COOCHHOCTH MPOTEKAHHUS 1
BO3MOXKHOCTH YIIPABJICHHS
XOZIOM XHUMHUYECKOTO MPOLIECCa;
CTpOCHHE BEIIECTB B
KOHJICHCUPOBAHHOM COCTOSIHUHU;
3aBUCHUMOCTh CBOWCTB BEIIECTB
OT TUIA KPUCTAIUTMUECKON
PECUICTKHU; OCHOBHBIC
(nomymsipHBIE)
oOpa3oBaTensHble MIHTEpHET-
pecypebl (XuMuK.ru
https://xumuk.ru; Acetyl
https://acetyl.ru; Xummaeckue
YpaBHEHUsI OHJIAH
https://chemequations.com/ru u
Iip.); TA(POBBIE PECyPCHI IS
permeHus 3a1a49/mpoodiaeM B
poheCCHOHATTFHOM KOHTEKCTE
U JUIs OLIEHKU Pe3yJIbTaTOB
peueHus

YMeTb: 3anuceiBaTh
3JIEKTPOHHYIO (OPMYJIy aTomMa
JII000T0 3JIEMEHTa, BaJICHTHOCTH
U CTETIEHH OKHCIICHHUS,
OXapaKTepU30BaTh U
Mpe/ICKa3bIBATh CBOUCTBA
3JIEMEHTA U €T0 COCTUHEHHI;
JIaBaTh OOIIYIO XapaKTEPUCTUKY
$-, p-, d-dJIEeMeHTOB,
3aKOHOMEPHOCTH U3MEHEHHSI
KHUCJIOTHO-OCHOBHBIX U
OKHUCITUTEIBHO-
BOCCTaHOBUTEJILHBIX CBOMCTB B
MEPUOJIC U TPYIITE; ONPEACIATh
TEPMOMHAMUYECKYIO
YCTOHYMBOCTH BEILECTB,
HATPaBJICHHOCTH MPOIIECCOB, B

nabopaTopHas
paborta,
pabouas
Tetpaap, PI'P,
TECT,
9K3aMeHAIMOH
HbIE OUIIETHI



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

TOM uuciie ha3oBbIX, B
Pas3IMYHBIX YCIOBHSX;
0XapaKTepPHU30BBIBATH YCIOBHS
PaBHOBECHOT'O COCTOSTHHS
CHUCTEMBI U €TO CABHTA;
TIPUBECTH MEXaHU3M
JNEKTPOXUMUYECKON U
XUMUYECKOW KOPPO3UHU U
MIPEUIOKUTH Hanboee

s exTrBHBIE CTIOCOOBI
3alUTHI; INIaHUPOBATH
XUMHUYECKUC DKCIICPUMCHTBI
JUISL TIPOBEPKU HAay4YHBIX
TUII0TE3; 0000IaThL
MIOJTy4EHHBIE Pe3yJIbTaThl;
UCKaTh MH(POPMAIIHIO B CETH
WuTepHeT ¢ ucmoap30BaHIEM
(OUITBTPOB M KITFOYEBHIX CIIOB;
BBIZIEIATH TPO(PECCHOHATBHO-
3HAYNMYIO HH(pOpMAIHIO;
OILICHUTH NH(OPMALIUIO/ JAHHBIC
Ha JIOCTOBEPHOCTh U
PENeBaHTHOCTh CPABHEHUEM
HECKOJIbKUX UCTOYHHUKOB
nH(oOpMaLnK; CAMOCTOATELHO
OTIPEJIETISITH IPOOEIBI B CBOMX
3HAHMSAX U KOMIIETEHIHSIX C
HCTIOh30BaHUECM
HHCTPYMEHTOB CAMOOIICHKH H
IU(PPOBBIX OIICHOYHBIX CPENICTB
(CAO Moodle, mpenmeTHbIe
TECTHI 110 TUCIUILTHHE
«Xumusi»; bank TectoB (pazaen
«O06pa3oBaTenbHBIC)
https://banktestov.ru u ap.);
OLIEHMBATH MTPAKTHYECKYIO
3HAYUMOCTb Pe3yJIbTATOB
TIOUCKA C TIOMOIIBIO IIU(PPOBBIX
WHCTPYMEHTOB

Bnagers: MeTonmukaMu pacueTa
0 OCHOBHBIM
CTEXHOMETPUIECKUM 3aKOHAM:
KOJIMYECTBA BEIIECTBA, MACCHI,
obbeMa raza, MOJIIPHOM MacChI,
MOJIIPHOM MaccChbl 3KBUBAJICHTA,
3JIEMEHTHOT'O COCTaBa
CJIOJKHOTO BEILIECTBA; pacyera
0 XUMHYECKUM YPaBHEHHSIM;
TETUIOBBIX 3 PEKTOB 1
CKOpPOCTEH peaKIIyii;
KOJIMYECTBEHHBIX
XapaKTEPUCTHK PACTBOPOB
AIIEKTPOJIUTOB U
HEDJIEKTPOIINTOB: BUAOB
KOHIIeHTpauuii, pH,
TEMIICPATYPHI KUTICHUA U
3aMEp3aHusd; KOJIMUYCCTBCHHBIX
XapaKTEPUCTUK OKUCIUTEIHHO-
BOCCTaHOBUTEJIBHBIX CUCTEM,
rajJbBaHUYECKHUX JJIEMEHTOB, B
npoLeccax AEKTPOIN3a;
MPAKTUICCKUMU HABBIKAMH
paboTHI: ¢ XUMHUYECKAM




0€e30IacHOCTH

000pyIOBaHHUEM U PEAKTUBAMHU
B COOTBETCTBHHU C HHCTPYKIIUEH
WJIH METOUKOM TPOBEICHUSI
9KCIIEPUMEHTA C COOJTIOICHUEM
TpeOOBaHUI TEXHUKU

HaBBIKAMHU Pa0OTHL: C
MHTEPaKTUBHBIMH
HPUIOKSHUSIMU
(https://ptable.com

(uHTEpaKTUBHAA
[Meproanueckas tabnuna),
Acetyl https://acetyl.ru u ap.); ¢
U (pPOBBIMU CEPBUCAMH IS
CaMOTECTHPOBaHUS (HAIPUMED,
Bank TectoB (pazmen
«O6pa3zoBaTenbHBIEY)
https://banktestov.ru;

PubChem

MpPEAMETHBIC TECTHI MO
nucuuIuinae « Xumusy, CJ1O
Moodle); ¢ 6ombIMu
MacCcCHBaMHU JaHHBIX B
udposoii cpexe (Big Data)
(Acetyl https://acetyl.ru,

https://pubchem.ncbi.nlm.nih.go
v, ChemSpider
http://www.chemspider.com u

ap.)

HaBBIKAMHU pabOTHI U TTOUCKA
WHPOPMALIUHU B SJIEKTPOHHBIX
OHOMMOTEYHBIX CHCTEMaxX
(IPRBooks u apyrue 3bC,
JIOCTYTIHBIE B BY3€)

1.3. MecTo gucuuminnbl B cTpykType OIIOIT

WNupexe HaumenoBanue Cemectp WNHuaexcel 1 HAMMEHOBAHUS Y4€OHBIX TUCLHUIUIMH
JUCIHUILTAHBI W3YYCHHUS (Moayneit), mpakTHK
JUIsL KOTOPBIX COJIepKaHue
Ha KOTOPbIE ONUpPAETCs o
N JAHHOW JUCLMILINHBI
coJiep>KaHue JaHHOMN
(MOmys) BHICTYTIAET
JUCUUILTUHBI (MOYJIs1) o
omnopou
b1.0.16 Xumust 1 (yct.1.), 2 | 3HaHUSI, yMEHUS U b1.0.04.01 Bbe3omnacHocTh
KOMIIETEHIINH, KHU3HEIEATEIbHOCTH
[IOJTy4YEHHBIE b1.0.23
00yYaromyuMucs B Marepuanosenenue

cpeaHeM
o011eo0pa3oBaTeIbHOM
y4eOHOM 3aBEJICHUN

b1.0.24 I'eonorus
b1.0.25.04 O6orammenue
IMOJIE3HBIX UCKOIMAEMBIX
b1.0.30
['opHOnpOMBIIIIIEHHAS
DKOJIOTHS

1.4. SI3bIK MpenogaBaHusi: pyCCKUM.
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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

Brinucka u3 yae6Horo mnana: mis rpynmst 3-C-II(OT'P, T1P)-26(6,5)

Kop v Ha3BaHWe TUCIUILIMHEI 10 Y4eOHOMY TUIaHY b1.0.16 Xumus
Kypc n3ydenus 1
CemecTp(bl) U3y4YEHHUS 1,2
dopma MpOMEKyTOYHOU aTTecTaluu (3a4eT/9K3aMeH) DKk3ameH
Pacuetno-rpaduueckas paboTa, ceMeCTp BBITIOJIHEHHSI 2
Tpynoemkocts (B 3ET) 6 3ET
Tpynoemkoctsb (B yacax) (cymma ctpok Nel,2,3), B T.4.: 2+214
Ne 1. KonrakTtHasa paGora oOyuaromuxcs ¢ | O0Obem ay1uTOpHOH 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.): 2+21 -
1.1. 3aHsATHS IEKIMOHHOTO TUIA (JIEKLIHUHU) 2 (yer.1.)+4 -
1.2. 3aHaTHS CEMMHAPCKOTO THIA, BCETO, B T.4.: 0+8 -
- IPAKTUYECKUE 3aHATUS 0+4 -
- 1abOpaTOpHBIC PAOOTHI 0+4 -
1.3. KCP (KOHTpOJdb CaMOCTOSITENIBHON pPaboTHI, 0+9 -
KOHCYJIbTAI1H)
Ne 2. CamocrositesibHast padora odyuyaromuxcs (CPC) 0+184
(B yacax)
Ne 3. Kosim4ecTBO 4acOB HA 9K3aMeH 0+9




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

3.1. PacnipenesieHue 4acoB mo pa3jaeiaM U BUAAM Y4eOHbIX 3aHATHI

Paznen Bcero KonrtakTHas padota, B gacax Yacrwl
4acoB CPC
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XUMHS KaK pa3zfielsl ECTeCTBO3HAHMS. 2 2 - - - - - - -
CTexnoMeTpryecKie 3aKOHbI XHUMHUH
(Tema 1)
Bceeo uacos 3a 1 cemecmp 2 2 - - - - - - -
XuMHus KaK pasiell €CTeCTBO3HAHMA. 205 - - - - - - 9 | 10(CT)
CTexnoMeTpryecKie 3aKOHbI XUMHUH
(Tema 1)
CrpoeHre aToMa U EePHOANYECKast 1 - - - - - 10 (CT)
cucreMa JI.M. Menneneepa (TeMa 2)
XuMudeckas CBSI3b U CTPOCHHE MOJIEKYT 1 - - - - - 10 (CT)
(Tema 3)
OO11Ke 3aKOHOMEPHOCTH XHMHUYECKHIX 1 - - - - - 15 (CT)
peaknuii (TeMsl 4, 5)
PactBops (Tembl 6, 7) 1 - - - - - 20 (CT)
OCHOBBI IEKTPOXUMUH (TeMbI §-11) - - 4 - 4 - 4 (JIP)
28 (CT)
JlucriepcHbIe U KOJUTOUTHBIE CHCTEMBI - - - - - - 5(CT)
(Tema 12)
XUMUSI 2JIEMEHTOB M HX COSIMHEHHUI - - - - - - 56 (CT)
(temsr 13-20)
DIIeMEHTHI OPraHUYECKON XUMHH (TeMa - - - - - - 16 (CT)
21)
TectupoBanue - - - - - - 2 (IIT)
PT'P - - - - - - 8 (PI'P)
Bcezo uacos 3a 2 cemecmp 205 4 - 4 - 4 - 9 | 184 (9)

IIpumeuanue: JIP — cocraBneHue oTdeToB MO JaboparopHbM 3aHsTusM, IIT — momroroBka k tectupoBanuto, PI'P —
HanucaHue pacueTHo-rpaduueckoil padbotel, CT — caMOCTOATENbHOE H3YUEHHE TEM.

3.2. Cogepxxanue TeM NPOrpaMMbl U CHUATIIAHBI
Tema 1. Xumusn kak pazoen ecmecmeosnanusn. Cmexuomempuueckue 3aKOHbl XUMUU
[IpenmeT u 3agaun XuMuKM. XMUMAYECKUE 3HAHUS B TPAKTUUYECKOM AEATEIbHOCTH Jt0e. XUMUs
B CHCTEME €CTECTBEHHBIX HaYK.



HcTopus xuMuu: OUCK NepBodieMeHTa B ¢puitocopckux yueHusx JpesHeit ['peryn; anxumus,
ATPAXUMUS; OTKPBITHE MEPBBIX XUMHUUECKUX 1eMeHTOB. Tpyasl M.B. JlIomonocoBa n A.JI. JIaByasse;
3aKOH COXPaHEHHUs! MacChl BEILIECTBA; ATOMHO-MOJIEKYJISIPHOE YUEHHE U YUYEHHUE O COCTaBE BEILECTBA.
JIx. lanbTOH: 3aKOH KpaTHBIX OTHOIIICHUH, aTOMHBIHN Bec. Kimtaccudukarus 31eMeHTOB TI0 UX aTOMHBIM
BecaM. XK. TIpycT: 3aKoH mocTosiHCTBa coctaBa. M.51. Beprennyc: XuMuueckast CHMBOJINKA, yPaBHEHHS
XUMUYECKHUX PEAKIINI, YTOYHEHHE aTOMHBIX BECOB. [[OHATHS: aTOMHAs € IMHHUIIA MACCHI, OTHOCUTEIbHAS
aTOMHAasl Macca 3J€MEeHTa, OTHOCUTENIbHAsI MoJeKysipHast Macca BeuectBa. JK.JI. T'eii-Jlroccak: 3akoH
MPOCTHIX OOBEMHBIX OTHOIIEHWU. A. ABorampo: 3akoH ABoraapo, umcio Aporaapo. [lonstue o
KOJIMYECTBE BEIIECTBA: MOJIb, MOJISIpHAsI Macca, MOJISIpHBIN 00beM razoB. ['a3oBbie 3akoHbl. U. PuxTtep:
TIOHSTHE YKBUBAJICHT, 3aKOH DKBUBAJICHTOB. BaleHTHOCTD.

Tema 2. Cmpoenue amoma u nepuoouyeckasn cucmema /.. Menoeneesa

Atomuctuueckue runotesbl Jlemokputa, M. Heiotona, JI. JlansTona. OTKpbITHE 7EKTpOHA U
JIpYTuX 3eMeHTapHbIX yacTull. Mozens atoma 1o Y. Tomcony («M3tom B mynunre»). Monens atoma
o O. Pesepdopay («I[lnanerapnas moxaensy). IlporuBopeuns B monenu 3. Pesepdopna. OcHoBHOE
MOJIOXKEHUE KBAHTOBOM Teopuu. Monens atoma no H. Bopy. KopmyckymnsipHO-BOTHOBOW Iyanu3m
3JIEMEHTAPHBIX YACTHII.

CoBpeMeHHbIE KBAaHTOBO-MEXAHUYECKUE MPEICTABICHUS O CTPOCHUHU aroMa: SApO: COCTaB,
3aps siApa, aTOMHBIN BeC, MOPSIAKOBBIM HOMEpP B MEPUOIUYECKON CHCTEME, U30TOIbI; DJIEKTPOHHAs
000J10YKa: NIEKTPOHHAs OpOUTANb, KBAHTOBEIE YKCia (TJIaBHOE, OpOUTATBbHOE, MATHUTHOE, MATHUTHOE
CIIMHOBOE); 3aIOJHEHUE SJCKTPOHHBIX CIOEB: MpUHIMI [laynu, MpUHIMIT HAaUMEHBIIEH SHEPTUH,
npaBuio XyHJaa, npasuia KieukoBckoro.

CocrosiHue SJEKTPOHHBIX O0O0JIOYEK DJIEMEHTOB W TEPUOJUYHOCTh UX CBOMCTB: DHEPTHUA
MOHU3ALIUH, CPOJICTBO K 3JIEKTPOHY, ANEKTPOOTPULATEIbHOCTh, AaTOMHBIE PAUYCHhI.

Tema 3. Xumuueckasn cea3zv u cmpoenue moexkys

OcHoOBHbIE MOJIOXKEHUsI Teopun cTpoeHus BemectB A.M. bytiepoBa. CoBpeMeHHOE MOHATHE
XUMHYECKOMW CBSI3H: SHEPTUSI XUMUYECKOM CBS3M; JUIMHA XUMUYECKOUN CBA3U. BUIbI XUMHUUECKOM CBSI3HU.

KoBanentHast cBsA3b. MeTon BaJIeHTHBIX CBA3€H. XapaKTepUCTUKH BAJCHTHOM CBS3H:
HACHIIIAEMOCTb, HAPABJICHHOCTD, MOISIPU3YEeMOCTh. | MOpHIn3anys aTOMHBIX BAJICHTHBIX OpOUTase.
MeTton MOJIEKYIIpHBIX OpOUTaNIeld. DIEKTPOHHBIE CTPYKTYPBl HEKOTOPHIX MOJIEKYN 1o MeTtony MO u
ux cBorcTBa. IOHHAs CBA3b.

Meramnnueckast cBA3b. MeTaibl, IPOBOJAHUKHU, TOJYITPOBOHUKH, TUIIEKTPUKH.

Bognoponnas cBs3b. MexmonekyspHble B3auMoeiicTBus (cuibl Ban-nep-Baanbca).

KoMriekcHbie coeTMHEHUs: NOH-KOMIUIEKCO00pa30BaTeb, JUTaHIbl, BHYTPEHHSS U BHEIIHSS
cheprl, KOOPIUHAIIMOHHOE YKCI0. MOHO- M MONMUACHTATHBIE JIMTaHbl. HOMEHKIIaTypa KOMITJIEKCHBIX
coenuHeHnil. Kinaccudukaims KOMIUIEKCHBIX coelnHeHuH. J(uccoruanmsi KOMIUIEKCHBIX COSTUHEHHIA.
KoHncTaHTa yCTOWYMBOCTM KOMIUIEKCHOrO HOHA. [Ipupoma XMMHYECKOW CBSI3M B KOMIUIEKCHBIX
coenHeHUsX. [I[puMeHeHre KOMIUIEKCHBIX COEAMHEHUH.

ArperatHoe  cocTosHME  BemiecTBa. Kpucrtainmmdeckoe W amMmop(HOE  COCTOSIHHE.
Kpucrannmueckas pemerka. XuMUYECKast CBS3b B KPUCTAINIMYECKUX TENAX.

Tema 4. dnemenmul XumuuecKkoi mepmoOUHaAMUKU

Buytpennss sneprus. [-il 3akoH TepMOAMHAMUKHN MPUMEHUTEIBHO K XUMUYECKUM CHCTEMAaM.
[TonsATHUS «IHTANBIUSN», «CTAHAAPTHAS DHTAIBIHSY, «IHTAIBIHS OO0pa30BaHUS). DHEPreTHUYECKUE
3¢ dexTh XuMUYecKuX peakiuil. TepMoxumuueckue ypaBHeHus. 3akoH ['ecca u ciencrsue u3 Hero. II-
W 3aKOH TEPMOJWHAMUKH TPUMEHUTEIBHO K XHMHYECKUM cucTteMaMm. [loHATHE «IHTPOIHUSY,
«CTaHAapTHasg HHTponus». HampaBieHue NpoTEKaHHs XUMUYECKOW peakUWU. ODHTAIBIUWHBIA U
SHTpONUIHBIN (akTopsl. DHeprus [nOOca. BnusiHue Temmeparypbl Ha HampaBiICHHE NPOTEKAHUS
XUMUYECKHUX PEaKLUM.

Tema 5. Xumuueckana Kunemuka

[lonsiTue cucTembl, BUABI XMMHUYECKHX CHCTEM. ['OMOT€HHBIE M TE€TEPOTCHHbBIE PEAKIIUH.
CKOpOCTh TOMOT€HHBIX M TE€TEPOTe€HHBIX peakuuil. PakTophl, BIUSIONIME HA CKOPOCTh XUMHUYECKOM
peaKiuu: KOHIEHTpaus (3aKOH JACHCTBYIOLIUX Macc), TeMIepaTypa (TeMeparypHbiii KodphuueHT
peaxiyu, npasuwio Bant-I'odda), sneprus aktuBauuu. Y paBHeHHe AppeHuyca.




Karanmuz u karanutuueckue cuctembl. [IpumMeHeHHE KaTaau3aTOpOB B XMMHUYECKHX,
OMOJIOTrMYECKHX, TEXHUYECKUX CUCTEMaX.

Xumnyeckoe paBHoBecue. KoHcTaHTa XuMuueckoro pasHoBecus. [lpaBuna cmemieHus
xumuueckoro pasHoBecus (nmpunuun Jle [llarense-bpayna).

PaBHOBecusi B reTeporeHHbIX cucremax. Pa3oBoe paBHOBecue M mnpaBmiio ¢a3 [udbca.
[IpencraBnenus o AuarpaMmax COCTOSTHHIA.

Tema 6. Pacmeopul Kak Xxumuueckue cucmembol

Onpenenenue u kaaccuukanus pactBopoB. CriocoObl BbIpaKeHHsI KOHIIEHTPAIIUN PacTBOPOB.
[Ipoueccel pactBopeHus. [IoHATHS «COMBBATBDY, «TUAPATHI», «KPUCTAUIOTHIPATHD). PacTBOpUMOCTD
BEIIECTB B Pa3JIMYHBIX arperaTHbIX COCTOSHUAX. 3aKOH pachpeneneHus. JKeTpakius. 3akoH ['eHpu u
3akoH Payns ans upeanpHbIX pacTtBopoB. Ocmoc. VYpaBHenue Baunt-IT'odda nns onpenenenus
OCMOTHYECKOro naBieHus. D0ynuockonus. Kpuockomnus.

Tema 7. Pacmeopul 31eKmpoaumos

Teopus snexrponutuyeckor auccoumanuu C. Appenuyca u .M. Menneneesa. [lokazarenn
IIPOLIECCOB 3JIEKTPOJIMTHUECKON AMCCOLMALMM: CTENEHb OUCCOLMALMU, KOHCTAHTa AMCCOLUALNM,
Ka)KyI[asicsl CTENEeHb JUCCOLMAllMU, aKTUBHOCTh OHA. MloHHas cuia pacTBopa.

Teopus KUCIOT, OCHOBAaHUM U COJIEHN C TOUKH 3PEHUS NIEKTPOIUTUUECKON AUCCOLUALINH.

PaBHOBECcME ManopacTBOPUMBIN AJIEKTPOJIUT — HACBIIEHHBIM pacTBop. IIpomsBeneHue
pPacTBOPUMOCTH. Y CIIOBHS BBINAJEHUS U PACTBOPEHUS OCATKOB.

DneKTpoauTHYecKas auccouuanus Boibl. Bonopoansiii mokaszarens pH. CriocoOb! onpeneneHus
BOJIOPOJIHOTO TIOKa3arens. bydepHsie pacTBOpHI.

I'uapomu3 coneit. [lokazaTenu mMpoOIECCOB TUAPOIN3a (CTEMEHb THUAPOIN3a M KOHCTAHTA
THJIPONIN3a), (PAKTOPBI, BIMSIOIIME HA 3TU IPOLIECCHI.

Tema 8. OkucaumenbHO-60CCMAHOBUMENbHBIE RPOUECCL

Crenenp okuciaeHus. OKHCIUTEIbHO-BOCCTAHOBUTEIbHBIE PEAKIIMU M CLIOCOOBI COCTaBICHUS UX
ypaBHEHUH (METOJ] 3JIEKTPOHHOT0 OajaHca, METOJl MOHHO-MOJIEKYJIIPHBIX Modypeakiuil). Baxxueiue
OKHCIIUTEIN U BOCCTAHOBUTEIIHN, 3HAYCHHE B IPOMBIIIJICHHOCTH U OBITY.

Tema 9. dnekmpoxumuueckue npovyeccol

XUMUYECKUE MCTOYHMKHM DJIEKTPUUECKOM »dSHepruu. Il'anpBaHmueckue snemeHTsl. OJIC.
OnekTpoAHble nNoTeHuuanbl. YpaBHeHue Hepucra. CraHgapTHbBII  BOJOPOJHBIM  AIEKTPOA.
CraHgapTHBIN 1EKTPOAHBIN NOTEHIMAIL. P HanpsKeHUi MEeTalIoB.

Tema 10. nekmponus u e2o 3aKoHbl

ITocenoBaTenpHOCTD AIEKTPOAHBIX IPOLIECCOB MPHU AIEKTPOJIM3E paciliaBa U pacTBOpa. 3aKOHBI
@apanes. [IpuMeHeHne 2IeKTpoIIn3a.

Tema 11. Koppo3ua u 3aujuma memaniniog

Bunet kopposun. @akTopsl, BIKAIOMIKE HA CKOPOCTh KOppo3uH. CriocoObl 3a1IUThl METAJIJIOB OT
KOPpO3UH.

Tema 12. /lucnepchovie u KonnouoHvle cucmemol

JliucriepcHOE COCTOSIHUE BEIIECTBA. BUIBI JUCTIEPCHBIX CHCTEM.

Konnounneie cucteMbl U criocoObl ux noiaydeHus. CTpOCHHE KOJTOMIHBIX YaCTHI] (MHIICIL).
OnTHyeckue U 2JIEKTPUYECKUE CBOMCTBA KOJUIOMAOB. PakTOpbl YCTOMUMBOCTH KOJIOMJHBIX CHUCTEM.
Koarynsamus. 3naueHre KOJTOUIHBIX CUCTEM B TEXHHKE, OBITY, )KUBBIX CUCTEMaX.

Tema 13. Booopoo

Mecto Bonopoza B [lepunoauueckoii cucreme .M. Menneneesa. M3orons! Bogopoaa. CriocoOsbl
nosyuyeHus: Bojgopona. dusnueckne M XuMHUecKHe CBoicTBa Bogopoja. CoeauHEeHMs BOAOpoAa ¢
MeTaJlJlaMi U HEMeTallJIlaMu.

Bopna u ee crpoenue. Jluarpamma coctosiHus Bojibl. Bona B nmpupone. Xumuueckue u pusmko-
XMMHUYECKHE CIOCOObI OYMCTKHM NpUpogHON Boxbl. llepokcua Bomopona, mosyuyeHue, CTpyKTypa U
cBoiicTBa. [IoHATHE O BOLOPOAHOMN YHEPTETUKE.

Tema 14. I'anozenwt

OO1w1ast XapaKTepUCTUKA raJIONEHOB: HAX0X/IEHUE B IIPUPO/IE, CIIOCOOBI OyUYeHHUs, (prusnueckue

U XUMHUYecKHe cBoicTBa. [asoreHoBomopoabl M ranoreHujpl metamwioB. Kucnopoacopepxaiuue
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KHUCJIOTBI TaJlOT€HOB U UX coyd. OKHCIUTEIBbHO-BOCCTAHOBUTEIBHBIE CBOMCTBA TaJIOTEHOB M MX
coequHeHuil. [I[puMeHeHne rajJoreHoB U UX COCTMHEHUN.
Tema 15. Xanvkozeni

Kucnopon. Ctpoenue mosexyibl kuciaoposa. [Tomydyenne u Xxumuueckre cBOMCTBa KUCIOPOa.
O30H, CTpOEHHNE MOJIEKYJIbI, IOJYyYEHUE U IPUMEHEHHE 030Ha. brosiornueckas poJib KUCJIOpOAa U 030HA
B ’KMBBIX CHCTEMaXx.

Cepa. Xumnueckue cBoiicTBa cepbl. CoenMHEHHs cepbl C BOJOPOJOM M KHUCIOPOJOM.
Haxoxnenune cepsl B mpupone. [lomydenne cepbl. ®Pu3nueckue CBOWCTBA CepPbl. AJUIOTPOIHBIE
MOJU(PHUKALIMU CEPBI.

CepoBomopon u cepoBogopoanas kuciora. CymbGuIsl, WX pPacTBOPHUMOCTh B BOJE H
B3aMMOJIEMCTBHE C MUHEPAIbHBIMUA KHCIIOTAMHU.

Oxcupl cepbl M COOTBETCTBYIOIINE UM KUCIOPOJCOAEpKaIie KUciaoTel. KucioTHO-0OCHOBHBIE
U OKHUCIHUTEIbHO-BOCCTAHOBUTEIbHBIE CBOWCTBA CEPHUCTOM M cepHOW KuCIOT. CoiaM CEpHHUCTON U
CEpPHOM KHCIIOT.

XUMUYECKUE CBOWCTBA CEJIEHA, TEJUIypa U UX COEAMHEHUH.

Tema 16. Inemenmul cpynnot azoma

CpaBHuTENIbHAs XapaKTEPUCTUKA COEAMHEHUH 2JIEMEHTOB IPYIIIBI a30Ta U X TOKCUYHOCTb.

Azort. [Tonyuenue, puznyueckre u XuMu4eckue cBoiicTBa a3otra. CoeJMHEHHsI a30Ta C METAJIIaMU
(HUTpU[BI): UX MOJyYEHUE U CBOUCTBA.

AMMUaKk: MPOMBIIJICHHBIH CHHTE3, (PU3MYECKHEe W XHMHUYECKHME CBOWCTBA, NPUMEHEHHUE.
PaBHOBecusl B BOZHOM pacTBOpe aMMuaka. TepMHUYECKOe pa3oKEHUE COIEe aMMOHMSL.

Oxcupl a30Ta: CTPOCHUE MOJIEKYJ, [TOJIy4€HNE U XUMUYECKUE CBOWCTBA.

Azotucras kuciora u ee  coad  (HUTpUTHI).  OKHCIUTEIHHO-BOCCTAHOBUTEIbHBIE
XapaKTEPUCTUKHU 3TUX COCTUHEHHH.

A3zotHas kucnora. [lomydenue B IpOMBIIITIEHHOCTH. XMMUYECKHE CBOMCTBA a30THON KHCIIOTBHI.
[IprMeHeHne a30THON KUCIIOTHI U €€ COJIEH.

®ocdop. AmrorponHsle Momudpukanuu Gocdopa. IlomyyeHne M XuMHUUECKHE CBOHCTBA
docdopa. Coequnenust pocdopa ¢ metamuiamu U Hemetaiamu. Pochun u hochuapl, X MOITyICHHE,
B3auMojeiicteue ¢ Bogou. Oxcuabl dochopa u docdopconepxkamire kuciaorel. Comu docopHOn
KHUCJIOTHI U UX XUMUYECKHE CBONCTBA.

MpIbsiK, cypbMa, BUCMYT. X coeMHEHus ¢ BOIOPOIOM M KUCIOPOAOM.

Tema 17. Inemenmot cpynnot y2iepooa

VYraepon U ero amioTponHele Moaudukanuu. buonmormueckas poiab yriepoga. Kpyrosopor
yTJIeposa B IPUPOJIE.

Heoprannueckue coenuHenus yriepona. KapOuasl meramnoB. Okcunasl yriepoja. YTosibHas
KHCJIOTA U €€ COJIN.

CoenuHeHus yriepoja c rajoreHamu, cepoit u azorom. Kapbamun. Cepoyrnepos. Lluanumsr.
KapOonuis! MeTasios.

Kpemunii. Coenunenust kpemuus. Cwnasnbl. ['anorenuasl kpemuus. Cummnunabl. Oxcup
KpeMHHUs1. KpeMHUEBBIE KUCTIOTHI M UX COJHU. [ 'MApOIN3 CUIMKATOB.

Cunukarens. CUIHKOHBI M cuiiokcanbl. CoennHeHus: KpeMHusl B mpupoze. CTeksia u CUTaIUIbL.

Kepamuka. [TonsTHE 0 BSOKYIIMX MaTepHaIax.

Kpatkas xapakrepucTrka XUMUYECKUX CBONCTB reépMaHusl, 0JI0Ba, CBUHIIA U UX COEAMHEHUH.

[IpumeHeHue coeMHEHUN yriiepoja, KpeMHHUs, TepMaHus, 0JI0Ba U CBUHIA.

Tema 18. Inemenmot nepeoit u ¢mopoii zpynn

[IlenoyHble MeTa/UIbl, HAXOXKIEHHE B NpPHUPOJIE M IMOJydeHHE. BaxHeiliue coeauHeHUs
HIETIOYHBIX METAIJIOB: OKCHUIbI, TUAPOKCHUIBI, TIEpOKCUIbI. [IprMeHeHre IEeTOYHBIX METAJUIOB U HX
COCIMHEHUM.

bepunnuii. Oxcua v THIAPOKCHT OepUILIvs, UX MOTyYeHHE U CBOWCTBA.

[IlenoyHo3emenbHble MeTawibl U MarHuil. [lomydeHue, XuMHUUyecKue CBOMCTBA OKCHIOB,
TUAPOKCHUIOB U COJIeH MarHus, Kanblius U 6apus. JKecTKOCTh BOJBI M CIIOCOOBI €€ YCTPaHEeHHUS.
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Tema 19. Inemenmur cpynnot 60pa

Xumudeckue cBoiictBa 6opa. CoenuHeHUs Oopa ¢ KHCIOPOJOM, BOJOPOJOM W TaJloTeHAMHU.
Haxoxnaenue 6opa B npupoae. [lonyuenue 6opa. Kapbopansl. Coenunenus 6opa ¢ a3otrom. bopHbie
KHCIIOTHI ¥ X cojti. [IpuMeHeHue coeTMHeHni Oopa.

Haxoxnenue amomunus B npupoje. [lomydeHue amOMUHUS M €r0 XUMHUYECKHE CBOMCTBA.
CoeIMHEeHUS ATFOMHUHUS ¢ KUCIIOPOJIOM | TajmoreHaMu. OKCHI ¥ THAPOKCHT ATFOMUHUS, UX XUMHUYECKHC
cBoiicTBa. AM(DOTEPHBIN XapaKkTep COSTUHEHHUH aTOMUHUS AFOMUHATHL. [ MAPOIU3 CoNelt alltOMUHHUS.
CriaBel aTIOMUHUS C IPYTUMHU MeTa/UTaMi. [[puMeHeHre aTFOMHHHS U €70 COSTUHCHUH.

Tema 20. Xumusa d-anemenmoe

[Tonoxenue d-anementoB B [lepuonnueckoii cucreme J[.M. MenneneeBa. OCOOEHHOCTH XUMHUH
d-snemeHTOB. XUMHYECKHE CBOMCTBA d-2IEMEHTOB Ha MpHUMEpEe Xpoma, *keie3a U Meau. KuciotHo-
OCHOBHBIC CBOWCTBa OKCHJIOB W THIPOKCHIIOB 3THX 3JIeMEHTOB. KOMITJICKCHBIC COCIMHEHUS XpoMma,
xKene3a U Meu. 3aKOHOMEPHOCTH U3MEHEHUSI XUMUYECKIX CBOWCTB d-3JIEMEHTOB U UX COCIMHEHUH B
rpymmax.

Tema 21. Inemenmot oOp2anu4ecKoit Xumuu

[Ipenmer oprannueckoi xuMun. Teopust xumuueckoro ctpoenus A.M. bytneposa. M3omepust.
YrneBogoponsl. ['omonorumdeckwe  psiabl  yriaeBOAOpoAoB. (DYHKIMOHANBHBIE  MPOU3BOJHBIC
yraeBoopoaoB. Kinaccudukaius 1 HOMEHKIIATypa OPraHnIecKUX COeTMHEHUH.

Haxoxnenue opraHuyeckux coeauHeHud B mpupoge. Hedts u ee mepepabotka.
Bo0300HOBNIsIEMbIC HCTOYHHUKH OPraHUYEeCKHX coeauHeHUH. OCHOBHBIC KITACCHI OPTaHUYCCKUX
coenuHeHuil. [IpenenbHble U HENMpPEaENbHBIE YTICBOIOPOIbI: ATKaHbI, aJIKEHBI, alKUHbI. [luknnueckue
YTIICBOIOPOJIBI. ApomMarndeckue YTJIEBOJIOPOIBI. I'ereponukimyeckue COCITMHEHUS.
lanmorennpousBogHbie  yriieBoJopoaoB. Kucmopoacoaep:xkamiye MNPOU3BOAHBIE  YTIEBOJOPOIOB:
CIUPTHI, (EHOJBI, aabJACTUABI, KETOHBI, KapOOHOBBIC KHCIIOTBHL. A30TCOJCpIKANIUE IPOU3BOTHBIC
YTJIEBOIOPOAOB: HUTPOCOCTUHEHHSI, aMUHBIL. [lodydyeHre 1 XuMUYeCKHe CBOMCTBA OCHOBHBIX KJIACCOB
OpPTaHHYECKUX COeAMHCHM. OpraHuvecKue MOJIMMEePHbIC MaTePUaJIbL.

3.3. ®opMbI U MeTObI IPOBEICHNUS 3AHATHH, IPUMeHsieMble y4eOHble TeXHOJIOTUH

B npouecce npenogaBaHus JUCLUMILIMHBL UCIIONB3YIOTCA TPAAULIMOHHBIE TEXHOJIOTUU HAPSALY C
AKTUBHBIMHU U HHTEPAKTUBHBIMU TEXHOJIOTUSIMH.

Jlexyus-eusyanusayus ciocoOCTByeT NpeoOpa30oBaHUIO YCTHOH M MUCbMEHHOM MHpOpMAaLUU B
BU3yalbHY!0 (OpMYy IIpH HCIOJB30BAaHUU CXEM, PHUCYHKOB, uepTeked u T.m. Takas nexuus
CHOCOOCTBYET YCIEIIHOMY PELICHHUIO TPOOIEMHON CUTYalllH, T.K. aKTUBHO BKJIFOUAETCS MBICIIUTEIIbHAS
JeSITENIbHOCTh 00YYaroIMXCsl IPU ITMPOKOM HCIIOJIb30BAaHUM HATJIITHOCTH U T.[.

Paboma 6 manvix epynnax na nabopamopmusix 3auamusax MO3BOJISET pa3BUTh YMEHHE paboTaTh B
KOMaH/Ie, IJIJaHUPOBATh U JEJIaTh BBIBOJBI HA OCHOBAaHUM ITPOU3BEICHHBIX JICHCTBUH, T.€. 3aKJIabIBACT
OCHOBBI HAY4YHO-HCCJIEZIOBATENILCKOM paboThl B JasibHEHIEeH npodeccHoHaIbHON AeITeIbHOCTH.

YVuebuvie mexnono2uu, uUcnoiv3yemvle 8 00pa308ameibHOM npoyecce

Paznen Cemectp Hcnonp3yeMbie akTHBHBIC/HHTEPAKTHBHBIC KomunuectBo uacos
00pa30BaTeNbHBIC TEXHOJIOTUH

1. XumMus Kak pasnen 1 Jlexuus-Bu3zyanuzanus 2

€CTECTBO3HAHMUSI.

CTeXHOMEeTPHICECKHUE

3aKOHBI XUMHUH

Hroro 3a 1 cemectp 2

Temsr 2-7 2 Jleknus-Bu3yanuzanus 2

11. Koppo3us meTayioB Pabora B ManpIxX rpymmax Ha 1a00paTOpHBIX 2
3aHATHUIX

Hroro 3a 2 cemectp 4
Bcero: 6
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4. Ilepevyenb yueOHO-METOANYECKOI0 0O0ecneYeHHus 1JIs CAMOCTOSATeIbHOM PadoThI
00y4aromMXcH Mo JUCUMILIIHHE

Conepxanune CPC
Ne HaumenoBanue paznena (TemMbl) Bun CPC Tpyno- DOpMBI U METOJIbL
JUCLUITITHHBI €MKOCTb (B KOHTPOJIS
yacax)
1 Xumus Kak pasfen ecrecTBo3HaHus. | CaMOCTOSTEIbHOE U3YUEHUE 10 (CT) TectupoBanue, PI'P
CrexroMeTpru4ecKie 3aKOHbI XUMHUN TeM
(Tema 1) (BHeayn. CPC)
Crpoenue aToMa U IEpUOJUYECKast 10 (CT)
cuctema JI.I. Menneneena (Tema 2)
XuMHUYECKast CBSI3b M CTPOCHUE 10 (CT)
MOJIEKYJ (TeMa 3)
OO6u1iie 3aKOHOMEPHOCTH 15 (CT)
XUMHUYECKHUX pPeaKIuii (Temsl 4, 5)
PactBopsI (TeMsl 6, 7) 20 (CT)
OCHOBBI JIEKTPOXUMUH (TEMBI 8- CocraBieHre 0TIETOB 10 4 (JIP) [IpoBepka 0T4eTOB 1O
11) J1a00paTOPHBIM 3aHATHSIM 28 (CT) J1abopaTOPHBIM 3aHATHUSIM
(ayn. CPC) (pabouas TeTpajnb)
CaMmocTosTenbHOE H3yUeHHE Tectuposanue, PI'P
teM (BHeayn. CPC)
2 JlucniepcHble U KOJLIOUIHBIE CaMocTosTeNnbHOE 3yUEHHE 5(CT) Tectuposanue, PI'P
cucteMsl (Tema 12) teM (BHeayd. CPC)
3 XUMHUS 3TEMEHTOB U UX 56 (CT)
coepmHenui (temsl 13-20)
6 DNeMEHTBI OPraHUYECKON XHUMUH 16 (CT)
(tema 21)
8 OcHoBbl 00meit xumuu (Tems! 1-11) | Iloaroroska K TecTHPOBAHHIO 2 (IIT) TectupoBanue
(BHeaya. CPC)
9 Temsr 1-11 Hanmcanue PT'P (BHeay. 8 (PTP) [posepka PI'P
CPC)
Bcero yacos 3a 2 cemecTtp 184
JlabopaTopHbie padoThl
Ne HanmenoBanue pasnena (TeMsr) Jlaboparopras pabora nim Tpyno- DopMbI U METOJIbI
JVCIUTTITHHBI 11a00paTOPHBIA PAKTHKYM €MKOCTb (B KOHTPOJIS
gacax)
CPC/ayn.
1 DnekTpoau3 U ero 3akoHsl (Tema 10) | Diekrponns 2/2 [IpoBepka 0T4eTOB 1O
2 Koppo3sus u 3a1muTa MeTauios Koppo3sus meTamios 2/2 11a60paTOPHBIM 3aHATUAM
(Tema 11)
Bcero gacos 3a 2 cemecTp 4/4

SIBIICHUH, BBIBOJIOB, (DOPMYIT peakiui.

5. MeTtoanyeckue yKa3aHusi 1Jsl 00y4aIOIIMXCH 1O OCBOEHUIO THCIHILTHHBI
Pabota Ha 1a00paTOPHBIX 3aHATHAX
B neprox 0ocBoeHUs TUCIUIUTUHBI CTYCHTHI IIOCEUIAI0T JIAOOpATOPHBIE 3aHATHS, TJe PadOTarOT
B MaJbIX TIpynmnax, CaMOCTOATCIIBHO HM3y4daroT I[OHOJ'IHI/ITGJ'II)HI)If/'I TeOpeTI/I‘-IeCKI/Iﬁ Marcepuail K
1a00paTOPHBIM 3aHATHAM. TeopeTndeckas 4acTb paOOThl BKIIOUACT KOHCIIEKTHPOBAHHE MPOBEICHHUS
OTIBITOB BO BPEeMs JTA0OPATOPHOTO 3aHATHS C 00A3aTEeIBHBIM ITPUBEICHUEM O0BSICHECHUN HAOFO1aeMbIX

Kpurepusimu orieHKk# pabOThI Ha TA0OPATOPHBIX 3aHATHUSX SBIISCTCS: BIaICHUE TEOPETUICCKIUMHU
MOJIOKEHUSIMU [0 TEME, BBINOJHEHUE MPAKTUYECKUX 3a/JaHMil, 3HAHUE TEPMHUHOJOTHH, HAJIUYUE
YpPaBHEHUM PEaKUUi OIBITOB.
[Ipn BBIMONHEHUH TAOOPATOPHOTO MPAKTUKyMa HCHOIB3YIOTCS CIEAYIOUIME METOJUYECKHE
pa3paboTKu:
3aiineBa H.B. JIabopaTtopHslii npakTukyMm o obuieit xumun. — Tomck, 2006.
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MaxkcumanbHbIi 0ajl, KOTOPBIM CTYJIEHT MOXKeT HaOpaTh Ha JiaboparopHoM 3aHsATuH, — 10
0aJl10B.

CamocrosiTesibHasi padoTa CTy/I€HTOB BKJIIOYAaeT MPOpabOTKy KOHCIIEKTOB JIEKIHMM, 00g3aTeNbHON 1
JIOTIOJTHUTEBHON yueOHOM nuTepaTypsl B COOTBETCTBUM C cojiepkaHueM TeMbl. OCHOBHOM (opmoit
npoBepku CPC sBigeTcs npoBepka 3HAHUH B XOJ€ TECTUPOBAHUA U Ha SK3aMEHE, a TAK)KE MMPU PEIICHUN
3agay PI'P.

Kputepusmu 1uisi O1ieHKH pe3yJbTaTOB BHEAYAUTOPHON CAMOCTOATEIbHOW pabOThl CTyIEHTa
SIBJISIFOTCSL:

- YPOBEHb OCBOEHHSI y4eOHOTO MaTepuaa;

- YMEHHUE UCIIOJIb30BaTh TEOPETUUECKUE 3HAHUS IIPU BBIIIOJIHEHUM IIPAKTUYECKUX 3a7a4;

- c(OpPMHUPOBAHHOCTD O0IICYUEOHBIX YMEHUIA;

- 000CHOBAHHOCTb M YETKOCTb U3JI0KEHUS OTBETA.

PacuerHo-rpajduueckas padora Bmovaet 10 3aganuii.

Tpebosanus k pabome: TpHU PEIICHUU PACUETHBIX 3a7ad B 00S3aTENBHOM MOPSIKE PEKOMEHAYETCS
yKa3bIBaTb (POPMYJIbI, [10 KOTOPBIM IPOBOJAATCS PACUEThI, @ TAKXKE JIEJIaTh CChIJIKY HA HCIOJIb3yEMbIe
3aKOHBI. BpIOOp BapmaHTa OCYIIECTBIISIETCS B COOTBETCTBHM C HOMEPOM 3a4ETHON KHUKKHU CTYJEHTa
(mBe mociieqaue MU(PBI HOMEPa COOTBETCTBYIOT HOMEPY BapHaHTa).

Kpurepun onenku PI'P:
- IPaBUJIBHOCTD BBINOJIHEHMS] PACUETHOTO 3aaHHUS;
- HAJIMYHE CChIJIOK HA 3aKOHBI U ()OPMYJIBI;
- MIOJIHOTA U Ka4eCTBO OTBETA HA BOIIPOCHI TEOPETUYECKOIO XapaKTepa.

| mpaBuIBHO penieHHas 3aj1a4a oneHuBaeTcs B 1 0aJw.

TecTupoBaHuUe SBISICTCS OCHOBHOW MPOMEXKYTOYHON MTPOBEPOYHON pabOTOM IO KypCy.

[Tpu MOATOTOBKE K TECTUPOBAHUIO HCIIOJIB3YIOTCS CIEAYIONINE METOIMYECKUE Pa3padOTKH:
ITorynsea N.A. KOHTpOJIBHO-U3MEPUTEIbHBIE MaTEpUaAbl MO AUCHUINIMHE «XuUMUs». Paznensi
«Ob1mas xuMus», «XuMus 1eMeHTOB», « OCHOBBI Oprannueckoit xumuny». — Hepronrpu, 2015, 2021.

Temamuueckas cmpykmypa bBT3 (vacmo « Obwas xumusny):
. Uctopus xumuu. Ctexuomerpus (15 3amanmii)

. Ctpoenue aToma (26 3agaHuii)

. XUMHYeCKas CBS3b U CTpOeHHUE BetecTBa (19 3aganuii)

. OCHOBBI XMMHMUECKOH TEPMOMHAMUKH (23 3a1aHMsI)

. OcHOBBI XUMHUYECKOH KnHEeTHKH (31 3amanue)

. PactBopsI (28 3aganmuii)

. PactBopsI anekrponutoB (18 3amanmii)

. OcHoBbl anekTpoxumuu (40 3a1anuii)

01N DN B W~

Bunpl TecTOBBIX 3a0aHUN:

Bup 3aganus Komnuectso T3 KonnuecTBo npeanoiaraéMbix OTBETOB
3a/iaHus 3aKpbITON CTPYKTYpPBI 165 1,2

3amaHus Ha COOTBETCTBHUE 26 1

3ajaHus Ha YIIOPSAOYMBAHKE 25 1

OO0pa3siibl TECTOBBIX 3aJaHUM:
1. 3apanne 3aKpbITOro THUIA
OtHocHTeNbHAs TIOTHOCTH Ta3a A mo razy B paBHa X. OTHocuTenbHas IUIOTHOCTH raza B mo razy A
paBHa:
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1) x
2) 2x
3) I+x
4) 1/x
Otsert: 4

2. 3agaHune HA COOTBETCTBHUE
COOTBETCTBHE BEIMYMH U SAMHHUI] H3MEPEHUS

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

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

Oteert: 1B, 2C, 3D, 4A

3. 3aganue Ha ynopsii0uYMBaHHe
[TocnenoBaTenbHOCTh COETUHEHUH IO MepEe YMEHBILIECHHSI TOJIIPHOCTH CBSI3U:

A. HBr

B. HCI

C. HF

D. HI
OtBet: DABC

Kpurepun onenku tecra
| mpaBUIBHBINA U TOJTHBIA OTBET = 2 0asa. [Ipu ycrnoBUM MHOTOBapHaTUBHOCTH OTBETA OLIEHHWBAETCS
KaK YHCIIO MPAaBUIIBHBIX OTBETOB, TaK M HAJIMYHE JIUIITHUX UITH HETIPABIIIBLHBIX (B 3TOM CIIydae OT OLEHKH
OTHUMAETCS YacTh Oasa).

Metoanyeckue yka3aHus JIJIsl TOMOIIM OOYyYalONIMMCS B YCIICITHOM OCBOCHUH JIMCUIUILUINHBI B
COOTBETCTBUH C 3aIlJIAHUPOBAHHBIMH BUJaMH Y4YCOHOW M CAMOCTOSTCILHOW PabOThI OOYYAOIIHXCS
pasmemensl B CJIO Moodle:

http://moodle.nfygu.ru/course/view.php?id=17254 (OI'P),

http://moodle.nfygu.ru/course/view.php?id=17330 (IIP)

PeliTHHIOBBIH perjiaMeHT Mo JUCHHUILIMHE:

Ne Bun Beinonssiemoit yue6HOM paboThl KomnuectBo | KommuectBo
(KOHTPOJIUPYIOIIUE MAaTEPUAJIBI) 6amwioB (min) | 6amnoB (max)
1 | PaboTta Ha 1a60paTOPHBIX 3aHATHUAX 12 20
2 | IlpoMexxyTOUHOE TECTUPOBAHKE 10 pa3jeiaM JUCLUILIMHbI 27 40
3 | PI'P 6 10
KosnyecTBO 02/1710B /151 10MyCcKA K 3K3aMeHy (min-max) 45 70

6. DoHJ 01LIEHOYHBIX CpeacTB AJisl MIPOBECACHUSA l'lpOMC)KyTO‘lHOﬁ aTTeCTallumn oﬁyqalomnxm mo

JTUCIHUILTHHE

6.1. [loka3aTeu, KpUTEPHH U MIKAJIA OLlEHUBAHUS

IToka3aTens olleHUBaHUS

[Txaib! oreHUBaHUS YPOBHSI cPOPMUPOBAHHOCTH

Kompr WNHaukaTops (mo m. 1.2. PITM) KOMIICTCHIIMH/3JIEMEHTOB KOMITCTCHIIUI
OIICHUBACMBbIX | IOCTIKCHHS YpoBHH Kpurepuu OreHka
KOMIETEHIUN | KOMIIETEHLINI OCBOCHUSL OLICHUBAaHUSA

(mecKpUnTOpH)
YK-1 VK-1.1 3namob: IpeuMy1IecTBa U Bricokuit Oo6mas cymma OTJINYHO
OrpaHUYCHUs IU(POBBIX CPEACTB OayuioB 3a
rpu OOIICHUU U COBMECTHOM padoTHI B
paboTe; MHCTPYMEHTHI ceMecTpe u
KPYIHEHIINX ITUPPOBBIX 9K3aMeH
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9KOCHUCTEM J|Isl TTOJTyYCHUS],
00paboTKH, aHAIM3a U IPOBEPKU
JIOCTOBEPHOCTH
MH()OPMaIH/TUIIOTE3bI;
MIPUHLHITB pabOTHI Pa3InYHBIX
MIOMCKOBBIX CEPBHCOB; IU(PPOBBIC
pecypesl ISl peneH s
3a1a4/mpooieM B
npodeccnoHaIbHOM KOHTEKCTE 1
JUISL OLICHKHU PE3yJIbTAaTOB
peleHust; 0COOCHHOCTH
CHCTEMHOI'0 ¥ KPUTHYECKOTO
MBIIIITCHHS

Ymems: BeIOMpaTh u
HCIIOJIb30BATh YMECTHBIE
U(POBEIE CPENICTBA,
MIPUIIOXKEHHS M PECYPCHI TS
MIOCTAHOBKH M PEILCHUS
3a/1a9n/TIpoOIIeMET,
AHATM3UPOBATH MIPOOIEMHYIO
CHUTYaLUIO, BBLIEISS ee 0a30BbIe
COCTABJISIFOLIME U CBSI3H MEXKIY
HHMHU; pa3/ieNsiTh KOMIJIEKCHBIE
3aJayM Ha [0/[3a/1a4Hu,
OTCIIC)KUBATB TPOIECC
HCIIOJIHEHUS 3a/]]a4 C TIOMOILBIO
IU(PPOBBIX HHCTPYMEHTOB;
BBIJICIIATH NPOPECCHOHATBHO-
3HAYMMYI0 HHPOPMAIHIO;
OIICHUTH WH(POPMAIIHIO/ TaHHEIE
Ha JOCTOBEPHOCTb U
PEJIEeBaHTHOCTH CPABHECHUEM
HECKOJIbKUX HCTOYHHKOB
uHpopmanuy;
CHCTEMaTH3UPOBATh
00Hapy)XEHHYIO HHPOPMAIIHIO B
COOTBETCTBHH C TPEOOBAHUAMHU U
YCIIOBUSIMHU TTOCTABJICHHOM
3aJ]a4M; CTPOUTD JIOTHUECKHE
YMO3aKIIOYEHHS] HA OCHOBaHUH
nH(pOpPMAINN/TaHHBIX, B TOM
YHCIIe B Pa3MYHBIX IH(POBBIX
cpenax; OLEHUBATD
IPaKTHYECKYIO 3HAYUMOCTh
PE3yJIBTaTOB MOUCKA C TOMOLIBIO
1 (POBBIX HHCTPYMEHTOB;
0OPMIISITh PE3YJIbTATHI TIOUCKA C
MOMOIIBIO IIH(POBBIX
HWHCTPYMEHTOB (TEKCTHI,
rpaduKH, H300paKeHUs,
JHarpaMMBl, OJIOK-CXEMBI,
TaOJIULIBL, TPE3CHTALIHH,
BUJICOPOJIHKHY,
BUJICOIIPE3CHTALINH,
nHporpaduKka u T.IL.);
HCTIONIb30BaTh MU(POBBIC
cpeacTBa OOIIEHUS IPU
B3aUMOJECHCTBUU C APYTUMHU
JFOJIBMH, B TOM YHCIIE IS
OpraHH3alii COBMECTHOM
JeSITeIbHOCTH (KOMaHIHOU
pabotsr) (Webinar, Padlet,
pa3IMYHBIE MECCEHIDKEPHI)

cocraBiser 85

u Oonee
bazoBsiii Oo6mas cymma XOpouIo

0asioB 3a
paboTsI B
ceMecTpe u
9K3aMEH
COCTaBJIsIET
Oomnee 65, HO
MeHee 85

Munnmanssbelii | O0mas cymMMa | yIOBIETBOPH
0ajoB 3a TEJILHO
padoThI B
ceMecTpe u
JK3aMeH
COCTaBIISET
boiee 55, HO
MeHee 65

He ocBoensr | OOmiast cymma | HEyJOBJIETBO
0asioB 3a PHUTEIBEHO
paboTHI B
cemMecTpe u
9K3aMeH
COCTaBJIsICT
MeHee 55
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Braoems: MeToamu noucka,
KPUTHUYECKOTO aHajli3a U CHHTE3a
HHpOpMAINY;

HaBBIKaMH paboTel ¢ Web-
MIPUIIOKEHHUSAMH M CEPBUCAMH JUTS
coBmecTHOH padoTsl (Trello,
TrueConf, Miro, Padlet u mp.,
cepucsl Google); HaBRIKaMH
paboThI 1 oMcKa HHQOPMAIINH B
JJIEKTPOHHBIX OMOIMOTEUHBIX
cucremax (ObC); HaBbIKaMH
paboTsI ¢ HUPPOBEIMU
WHCTPYMEHTaMH IS
TreHepUPOBaHUs/pa3paboTKu
WzeH, THIIOTe3, MOUCKa
HECTaHAAPTHBIX PEICHUH
(IpuITOXKEHHS IS TOUCKA
accolualuii, MeHTAIbHBIC KapThl,
OHJIAH-JJOCKH, HHCTPYMEHTHI IS
CO3/IaHHMs BU3yaJIbHBIX
HaOpPOCKOB, CEPBUCHI TSI
CO3JJaHUSI 3aMETOK,
OpeUHIITOPMHUHTA, TECTUPOBAHUS
ujel, 1jig oOMeHa UAesIMA U
T.I1.); TU(PPOBBIMU METOIAMH U
HWHCTPYMEHTAMH OLICHKHU
JIOCTOBEPHOCTH
MHPOPMAINN/KOHTECHTA
(paxTuekuHT, aBTOpCKHE
JIMICH3UH, TUIATUHEI Opay3epoB
IUISl IPOBEPKH JOCTOBEPHOCTD
KOHTEHTA B CETH); HaBBIKAMH
CO3J1aHN HOBBIX IMTPOJTYKTOB
(TexcToB, rpaduku, BUIECO,
KOJUJIaXka | Jp.) UK IPOEKTOB
(pa3pabotka, mpejcraBlieHHE,
HPOJBIKEHUE) C TOMOLIBIO
IU(PPOBBIX HHCTPYMEHTOB;
HaBBIKAMH PabOTHI C OOTBIINMHU
MacCHBaMH JIaHHBIX B HH(POBOI
cpene (Big Data)

OIIK-14

OIIK-14.7

Hmemv npedcmasnenue: o
CTPOCHUHU aTOMOB M MOJIEKYJT; O
BHUJaX XUMHYECKOH CBS3U U
crocobax ee 00pa3oBaHuUs; O
XUMHNUYECKUX CUCTEMAX
(pacTBOpax, KATAIUTUYECKUX,
JTUCTIEPCHBIX,
ANEKTPOXUMUICCKHX CUCTEMAX ),
HX CBOMCTBAx

3Hamb: XUMHYECKYIO
TEPMUHOJIOTHIO U TIOJIH30BATHCS
€10 TIPY OMTMCAHUU XUMHYECKUX
SIBJICHHM; OCHOBHBIC
CTEeXHOMETPUIECKHE 3aKOHEI,
(yHIaMeHTanbHBIe KOHCTAHTEI,
CAVMHUIBI UX U3MCPCHUSA,
0COOEHHOCTH NMPOTEKAHUS U
BO3MOXHOCTH YIIPaBJICHUA XOJ10M
XUMHYECKOTO TIPOIIeCca;
CTPOCHHE BEIECTB B
KOH/ICHCUPOBAHHOM COCTOSIHUU;
3aBHCHMOCTh CBOHCTB BEIICCTB
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OT THUIIA KPUCTAIUIMYECKON
pELIEeTKN; OCHOBHBIC
(momynsipHBIE) 0Opa3oBaTEIbHEIE
Wnrteprer-pecypesl (XuMuK.ru
https://xumuk.ru; Acetyl
https://acetyl.ru; Xumugeckue
YPaBHEHHUSI OHJIAlH
https://chemequations.com/ru u
Ip.); Tu(pOBBIE PECYpPCHI AT
peleHus 3a1a4/IpodsieM B
po¢heCCHOHATHLHOM KOHTEKCTE U
JUISl OLICHKHU PE3YJIbTaToB
pemeHus

YMeTb: 3aNuChIBaTh
JNEKTPOHHYIO (OpMYITy aToMa
JTr000T0 37I€MEHTa, BAICHTHOCTH
W CTETICHU OKUCIICHUS,
OXapaKTepHU30BaTh U
npeAcKa3blBaTh CBOMCTBA
3JIEMEHTA M €r0 COCTMHCHUT;
JaBaTh OOIIYIO XapaKTEPUCTUKY
s-, p-, d-anmemeHTOB,
3aKOHOMEPHOCTH U3MEHEHHS
KHCJIOTHO-OCHOBHBIX U
OKHCIIUTEIBHO-
BOCCTAHOBHTCIIBHBIX CBOHCTB B
NIEpUO/IE U TPYIIIE; ONPEACIIATh
TEPMOJINHAMHYECKYTO
YCTOHYHUBOCTH BEILECTB,
HaIPaBJICHHOCTh IPOIIECCOB, B
TOM gncie (a3oBBIX, B
Pa3NUYHBIX YCIOBUSX;
0XapaKTEepU30BBIBATh YCIIOBHUS
PaBHOBECHOI'O COCTOSTHHS
CHUCTEMBI U €TO C/IBHTa; MIPUBECTH
MEXaHU3M 3JIEKTPOXUMHUIECKON U
XUMHYECKON KOPPO3UH U
MPEIUIOKAUTH Hanboee

3¢ (eKTUBHBIC CIIOCOOBI 3aIUTHI;
IDUTAHAPOBATh XUMHYCCKIE
SKCIIEPUMEHTHI IS IPOBEPKH
HAy4YHBIX THITOTE3; 00001maTh
TIOTydeHHBIE Pe3YyIIbTAThI; UCKATh
uHpOpManuio B cetd MHTEpHET ¢
UCIIOJNIb30BaHHEM (PUIBTPOB U
KJTFOYEBBIX CJIOB; BBIICIATH
npodeccroHaNbHO-3HAYUMYIO
UH(POPMALIUIO; OLICHUTH
nH(GOPMAIIHIO/ TAaHHEBIC Ha
JIOCTOBEPHOCTH M PEIEBAHTHOCTD
CpaBHEHHEM HECKOJIBKUX
HMCTOYHUKOB HH(POPMAITHH;
CaMOCTOSITENIFHO OTIPEIENATE
POOETBl B CBOMX 3HAHMSX U
KOMIIETEHITHSX C
HCTIOJIb30BAHUEM HHCTPYMEHTOB
CaMOOIICHKHU U IIU(DPOBBIX
oneHo4HbIX cpeacts (CAO
Moodle, nmpeMETHBIC TECTHI IO
JHCIUILINHE «XUMUs»; bank
TECTOB (pa3men
«O06pazoBaTeIbHBICY)
https://banktestov.ru u ap.);
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OLICHUBATh MPAKTUYECKYIO
3HAYUMOCTb PE3yJIbTaTOB TIOMCKA
C TTOMOIIBI0 II(PPOBBIX
HWHCTPYMEHTOB

Brnaners: MmeTogukamu pacueTa
10 OCHOBHBIM
CTEXHOMETPHUYCCKUM 3aKOHAM:
KOJIMYECTBA BEIIECTBA, MACCHI,
o0BeMa ra3a, MOJISIPHON MaccCHhl,
MOJIIPHOM MacChl SKBHBAJICHTA,
AJIEMEHTHOT'O COCTaBa CIOKHOTO
BEILIECTBA; pacyera 1o
XHUMHYECKHM YPaBHEHUSIM;
TETJIOBBIX 3(PEKTOB U CKOpOCTEN
peaxuuii; KoJIM4eCTBEHHbIX
XapaKTEepPUCTHUK PACTBOPOB
JNIEKTPOIIUTOB
HEJICKTPOJIUTOB: BUIOB
KOHLeHTpauui, pH,
TeMIePaTypPhl KUIICHUS U
3aMep3aHus; KOJINYECTBEHHbIX
XapaKTEePUCTUK OKUCIUTEIBHO-
BOCCTAaHOBUTCIIbHBIX CHCTEM,
TaJJbBAHUYCCKHX 3JICMCHTOB, B
npolLeccax dIEKTPONIN3a;
MPAKTUYCCKUMH HaBBIKAMHU
paboOThI: C XUMHUUYECKUM
000pyI0OBaHHEM U PEaKTHBAMU B
COOTBETCTBHH C HHCTPYKIUEH
WA METOJMKOW NPOBEICHHS
SKCIIEPUMEHTa C COOIOIEHIEM
TpeOOBaHWN TEXHUKH
0e30IacHOCTH;

HaBbIKaMU paboThI: C
HNHTCPAKTHBHLIMU
NPUIOKECHUSIMA
(https://ptable.com
(unTepaxtuBHas [lepuonuueckas
tabnuna), Acetyl https://acetyl.ru
u Jp.); ¢ TA(HPOBEIMA CEPBUCAMH
IUISL CAMOTECTHPOBAHHS
(marmpumep, bark TectoB (paszmen
«O6pa3oBaTeIbHBIEY)
https://banktestov.ru;
MPEAMETHBIC TCCThI 11O
qucuuIinae « Xumus», CJ1O
Moodle); ¢ 6onpIME
MacCHUBaMH JIaHHBIX B IIU()POBOI
cpene (Big Data) (Acetyl
https://acetyl.ru, PubChem
https://pubchem.ncbi.nlm.nih.gov,
ChemSpider
http://www.chemspider.com u
IIp.) HaBBIKAMH PabOTHI U TTOMCKA
MH(OPMALNH B SIEKTPOHHBIX
OMOIMOTEYHBIX CHCTEMAX
(IPRBooks u npyrue 3bC,
JIOCTYIIHBIC B BY3€)
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https://ptable.com/
https://acetyl.ru/
https://banktestov.ru/
https://acetyl.ru/
https://pubchem.ncbi.nlm.nih.gov/
http://www.chemspider.com/

6.2. IlpumepHbIe KOHTPOJIbLHBIE 3aJaHNsI (BONPOCHI) JIS IPOMEKYTOYHOI aTTeCTALNHU

DK3aMeH 10 XMMHH TPOBOIUTCA B (popme coOecenoBaHus MO AK3aMEHAIIMOHHBIM OuiIeTam.

9K38.M€H3.I_II/IOHHBII‘/’I OMJICT BKIIIOYAET ABa TCOPECTUUYCCKUX BOIIPOCA U NPAKTUICCKOC 3aIaHUC.

Bomnpocsl k 3k3ameny:

1.

SN

10.
11.

12.
13.
14.
15.
16.
17.
18.
19.
20.
21.

22.
23.

24.
25.

OCHOBHbBIE TOJOXEHUS AaTOMHO-MOJIEKYJISIPHOTO YYEHHMs: TOHSTHS: «IJIEMEHT», «aToM»,
«MOJIEKYJIa», «aTOMHasi €IWHHIIA MAacChl», «OTHOCUTENIbHAas aTOMHasi Macca »>JIEMEHTay,
«OTHOCUTENIbHAsI MOJIEKYJIIpHAsi Macca BellecTBa». BelecTBa NpocThlie U CI0XKHBIE.

3aKOHbl COXpaHEHUsi MAacChl BEILECTBA, KPaTHBIX OTHOILIEHUW, IMOCTOSHCTBA COCTaBa. 3aKOH
ABorajzipo, uuciao ABOrajpo, cieacTBue u3 3akoHa ABoraapo. [IoHATHS «MoOJb», «MoJIIpHas
Maccay, «MOJISIPHBII 00beM».

[lonsTe »SKBHBaJIEHT. 3aKOH DJKBHBAJICHTOB. BalleHTHOCTh. OKBHUBaJEHTHAs  Macca.
OKkBHUBaJICHTHBIH 00beM. CriocoObl onpeiesieHNs YKBUBATIEHTHON MacChl CIOKHBIX COSAMHEHU.
ITepBrie Mogenu crpoenus aroma Mognens Y. Tomcona. [IpotuBopeunst mogenu. «llnanerapuas
monenb» . Pesepdopna. IlpotuBopeumss moxaenu cTpoeHuss aroma O. Pesepdoprna
sKcnepuMeHTanbHbIM JaHHbIM. [Toctynater H. bopa. Henocratku Mmoaenu atoma o H. bopy.
CoBpeMeHHbIE IPEJCTABICHUS O CTPOEHUHU aToMa. 130TomEI.

DHepreTu4yeckoe COCTOSHUE JIEKTpOoHa B aToMe. KBaHTOBBIE YHCa.

[IpaBuna 3anmomHEHUS AJIEKTPOHHBIX ClIOeB B arome (mpuHuun [laynu, mpuHIMI HaMMEHbIIEH
SHEpPruy, npaBuwio XyHna, npasuia KieukoBckoro).

[leproauueckuil 3aKoH, nepuoanyeckas cucrema aieMeHToB [[.J. MenzaeneeBa u 31eKTpoHHas
cTpykTypa atoma. CoBpemeHHass (GOpMyJIHpPOBKAa NEPUOAMYECKOTro 3akoHa. Ilepuoaunueckas
3aBUCUMOCTh  CBOICTB  3JIEMEHTOB  (PHEpPrus  HMOHM3AlMM, CPOJACTBA K  DJICKTPOHY,
ANEKTPOOTPHULATEILHOCTH U Pa3MEPOB aTOMOB) OT 3aIIOJHEHHUSI 3JIEKTPOHHBIX CJIOEB.
CoBpeMeHHbIE MPE/ICTABIICHUs 0 XUMUUYECKOU cBA3U. KoBaneHTHas cBs3b. [|1Ha U sHEprus CBS3U.
[ToHsiTHE BAJIGHTHOTO yTJIA.

[TonstpHOCTB, MOJISIPU3YEMOCTD, HACHIIIIAEMOCTb, HAIIPABJIEHHOCTh KOBAJIEHTHOM CBSI3H.

OcCHOBHbIE TOJIOKEHHMSI METOJla BAJIEHTHBIX cBsi3ed. [MOpuaM3anusi aTOMHBIX 3JIEKTPOHHBIX
opOuTaneit nmpu oOpa3oBaHUK KOBAJICHTHOW XUMHUYECKOHN CBSI3U.

Meton monexynsapHbIx opouraneil. Crpoenue monekyin H, u O, mo MMO.
JIoHOpHO-aKUENTOpHAsI, HOHHASA U METAJUIMYECKas CBS3b.

Me:xMoeKysspHble B3aUMOIEHCTBUS (BaH-/1€p-BaabCOBBI B3aUMOACHCTBHUS, BOJOPOJAHbIE CBSI3N).
[lepBbIli 3aKOH TEPMOJAMHAMHMKMA TPUMEHHUTEIBHO K XHMMHYECKUM cucremam. lloHsaTus
«QHTANBINS», «CTaHAAPTHAs SHTANbNNS 00pa3zoBaHUM». TepMOXMMHUYECKHE YypaBHEHHs. 3aKOH
I'.1. T'ecca. CneacrBue u3 3akoHa ['ecca.

Bropoii 3akoH TepMOIMHAMUKH TPUMEHUTEIBHO K XUMUUECKUM cuctemMaMm. [1oHsTHE «OHTpONHSY,
«cTa”aaptHas sHTponus». Crnenctue u3 3akona ['ecca.

B03MOXHOCTh MpPOTEKaHUS] XUMHUYECKOW peaKkUMU. DHTAJBIUWHBIM U SHTPONUNHBIA (AKTOPBHI.
Oueprus ['m06ca. BnusHue TemnepaTypsl Ha IPOTEKAaHUE XUMUYECKUX PEAKIUH.

@DaxTOopHl, BIUSIONME HA CKOPOCTh XUMUYECKOW peakluu: KOHUEHTpalus (3aKOH JAeHCTBYIOLIUX
Macc), TeMreparypa (TemrnepaTypHblid KodhGUIMEHT peakiuu), SHepTUs aKTUBAIIHUH.

Karanu3. Mexanusmbl karanusa. Buasl katanuza. [IpumeHeHne katanu3aTOpoB B XMMHUYECKHX,
OHMOJIOTMYECKHX, TEXHUYECKIX CUCTEMaX.

Xumuueckoe paBHoBecue. KoHCTaHTa XuMuyeckoro pasHoBecus. lIpaBuna cmenieHus
xumuueckoro pasHoBecus (mpunuui Jle [larense).

PactBopsl. Bunbl pacTBopoB (kinaccudukaiys no pa3andHbiM npusHakaMm). CriocoObl BeIpaKeHUs
KOHIIEHTPALlUU PaCTBOPOB.

[Ipomneccrl pacTBopenus. [IOHITHS «COMBBATHIY, «TUIPATHDY, KKPUCTAIIOTUIPATHD».
PacTBopuMOCTh BeHIECTB B pa3MYHBIX arperaTHbIX COCTOSHUSAX. DaKTOphl, BIUSIOIIME Ha
PacTBOPUMOCTH BEIIECTB. 3aKOH pacIpeaesieHus. DKCTPaKIIHSL.

3axoH ['enpu u 3akoH Payns nis uneanbHbIX pacTBOpoB. D0ynuockonus. Kpuockomnus.

Ocwmoc. Ypasaenue Bant-I'odda 11 onpenesieHns 0CMOTHIECKOTO JTaBICHHUS.
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26.

27.

28.
29.

30.

31.

32.
33.

34.

35.

36.

PactBopbl anextponuroB. Teopus anexkrposnntudeckoi auccouumanuu C. Appenuyca u ..
Menneneesna.

Ilokazarenan mpoOLECCOB 3IIEKTPOJUTHUYECKON IHUCCOLMALMU: CTENEHb IUCCOLMALINU, KOHCTaHTa
JUCCOLMAINH, KQXKYIIasiCsl CTENEHb UCCOIMAIMY, aKTUBHOCTD 3JIEKTPOJIHTA.

PaBHOBecue B pacTBOpax MajlopacTBOPUMBIX JIEKTPOJIUTOB. [[pon3BeieHE paCTBOPUMOCTH.
DNeKTpoNMTHYECKass TUCCOIMaIs BoJbl. Bomopoansiii moka3arens. CrocoObI ONpeeTeHus
BOZOPOJHOTO ITOKA3aTeJsl.

Iaapomu3  comeit. Ilokaszarenmu mporieccoB Tuaposim3a (CTENEHb THAPOIN3a W KOHCTaHTA
ruzpoau3sa). @akTopsl, BIUAIOIINE HA 3TH IPOLECCHI.

[TonsiTe 006 OKMCIUTEIHLHO-BOCCTAHOBUTENBHBIX IMpoleccax. CTeneHb okucieHus. Baxueiimme
OKHCIIUTEIH U BOCCTAHOBUTEIH, 3HAYCHUE B IIPOMBIIIJIEHHOCTH U OBITY.

Merton snekTpoHHOTr0 6ananca. MeTo1 HOHHO-MOJEKYIISIPHBIX TIOTyPEaKITUi.

XUMUYECKNE UCTOYHUKHU MIEKTPUUIECKON 3HEPTUU. DieKTpoaHble noTeHuuansl. 9JC. YpaBHeHnue
Hepncra i1 onpenenenus 3J1eKTPOIHBIX TOTEHIIMAIOB.

CrangapTHbI BOJOPOIHBIN 31eKTpoA. CTaHIapTHBIN 3JIEKTPOIHBIN NOTEHIMAN. P HanpsKeHu
METaJIIOB.

OnexTponau3 M ero 3akoHbl. llociaenoBaTeNbHOCTH AIEKTPOAHBIX mporneccoB. [lpumeHeHue
JJIEKTPOJIN3A.

Kopposus n 3amura mMetamnoB. Buasl koppo3un. @akTopsl, BIUSAIOIME HA CKOPOCTh KOPPO3UHU.
Crioco0pl 3a1UThl METAIJIOB OT KOPPO3HH.

TunoBoe MNPaAKTHIECCKOC 3aJaHUE

VXN R WD —

OnpenenuTs MOJISIPHYIO MacCy BEIIECTBA.

CdopMynupoBaTh 3aKOH WIH MTOJOKECHHE.

YKazaTh THII CBSI3U B COCTUHEHMSIX.

Hamucartp snexkrponorpaduyeckyro GopMyIity JIeMeHTa.

CocraButs cxemy Bemectsa no MMO.

CocTaBUTh KHHETUYECKOE YPaBHEHHUE IS PEAKIINH.

CocTaBUTh JEKTPOHHBIN OaaHC U 3JEKTPOHHbIE nosypeakiuu it OBP.
CocTaBuTh CTPYKTYpHYIO (hOpMYITy BEIIECTBA.

OnpenenuTs HOPMAIBHOCTh PACTBOPA.

Kpurtepum oneHku:

KomMmnerenuuu

KoaunuecTBo
HAOpaHHBIX
0aJ1710B

XapaKTepnchca OTBETAa HA TeopeaneCKnﬁ BOImpoc / BLINOJIHEHHUS
NMPAKTHY€CKOro 3aJaHus

OIIK-14.7 B mpakTtrdeckoM 3a1aHIH MOKET OBITh omyieHa | gaxtudeckas ommoka.

Jlan 1DonHBIM, pa3BepHYTHII OTBET Ha IIOCTaBICHHBIA BOIIPOC, IIOKa3aHa
COBOKYIHOCTh OCO3HAaHHBIX 3HAHMN MO IUCLUIUIMHE, JTOKAa3aTEeIbHO PACKPBITHI
OCHOBHBIC TIOJIOKEHHUSI BOIPOCOB; B OTBETE MPOCIE)KHUBACTCS YeTKas CTPYKTYpa,
JIOTHUECKasl IOCJIEJOBATEIbHOCTh, OTPAXKaromlas CYLIIHOCTb PAacKphIBAE€MBbIX
MOHATHH, TEOpWi, SBJICHUA. 3HAHHE MO MPEIMETy IEMOHCTPUpYyeTcs Ha (OHE
MIOHMMAaHMsS €ro B CUCTEME JaHHOM HayKM M MEXAUCLUILIMHAPHBIX cBs3eil. OTBeT 24-30 6.
U3JI0KEH  JINTEPAaTYypHBIM  SI3BIKOM  C  HUCIOJNB30BaHUEM  COBPEMEHHOMU
JMHTBUCTHYECKOH TEPMUHONOTHH. MoryT OBITH JONMYyHICHBl HEJOYETHl B
ONpENEICHNN MOHATUN, UCIPABICHHBIE CTYJAEHTOM CAMOCTOSTEIBHO B IIpOLECCE
VK-1.1, OTBETA.

JlaH mosiHbIi, pa3BEpHYTHIM OTBET Ha IOCTAaBJIECHHBIN BOIIPOC, IMOKA3aHO YMEHUE
BBIJICIIUTH CYIIECTBEHHbIE U HECYIIIECTBEHHBIC IPU3HAKHU, IPUIMHHO-CIICICTBEHHbIE
cBsa3u. OTBET YETKO CTPYKTYpPUPOBAH, JJOTUYCH, U3JI0KEH JTUTEPATYPHBIM SI3BIKOM C
UCIIOJIb30BaHHEM COBPEMEHHOH THCTOJIOTMYECKOH TepMUHOJNIOTHH. MoryT OBITh 16-23 6.
JOMyIIeHb! 2-3 HEeTOYHOCTH WM HE3HAYUTeJIbHblEe OLIMOKU, HCIpPaBICHHBIE
CTYJEHTOM C TIOMOLIBIO NPETOAaBaTENS.

B npakTrdeckoM 3alaHuM MOTYT OBITh JonyHIeHb! 2-3 (akTHueckne OmnOKH.

Jlan HenoCTaTOYHO MOJHBIA M HEJOCTaTOYHO pa3BepHYThI oTBeT. Jlormka u
TIOCIIEA0BATEIFHOCTD M3JIOKEHHUS WMEIOT HapymieHus. JlomymieHsl OmHOKH B

6-156.
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pPacKpbITHM TOHSATHH, ynoTpeOneHun TepMHHOB. CTylneHT He crocoOeH
CaMOCTOSATENIFHO BBIICJIUTh CYIIECTBEHHbIE M HECYIECTBEHHBbIC IPH3HAKU W
NIPUYMHHO-CIIEICTBEHHBIE CBSI3M. B OTBeTe OTCYTCTBYIOT BBIBOJBI. YMEHHE
pacKpbITh 3HaYeHHE OOOOIIEHHBIX 3HAHMH He TOKa3zaHo. PedyeBoe odopmieHue
TpeOyeT HOoNpaBoOK, KOPPEKLIUH.

B npakTHYecKOM 331aHHU MOTYT OBITh JOMYNICHBI 3 (haKTHYECKUX OMIHOOK.

OTBeT NpeAcTaBiIseT co00il pa3po3HEHHBIC 3HAHMS C CYIIECTBEHHBIMH OIIMOKaMU
no Bompocy. IIpuCyTCTBYIOT ()parMeHTapHOCTb, HEJIOTMYHOCTh H3JIOKESHHUSL.
CTyzmeHT He OCO3HaeT CBA3b OOCYKIAaeMOro BOIpoca MO OWJIeTy C APYTHMHU
00BeKTaMHM  JUCHMIUIMHBL.  OTCYTCTBYIOT — BBIBOJIBI,  KOHKpETH3alMsi U
JOKa3aTeNbHOCTh  HM3JIOKEHHSA. Peup  HerpaMoTHas, TEPMHHOJOTHI  He
HCIOJIB3YETCA. ,ZIOHOHHI/ITCHI)HBIC U YTOUHSAIOHIME BOIIPOCHI IIpEriogaBaTeyisi HE
MIPUBO/ISIT K KOPPEKIIMU OTBETA CTY/ICHTA.

[IpakTHueckoe 3aganue He BHITOIHEHO.

wru OTBET Ha BOIIPOC MOJIHOCTHIO OTCYTCTBYET

uny OTKa3 OT OTBETA

0-5 6.

6.3. MeTonnueckne MaTepuaJibl, ONpe/e/isitolie Npoue ypbl OLeHUBAHUSA

XapakTepuCTHKHU MPOLeayPhI

Bun npouenypst

OK3aMCH

Hens nponeayps

BBISIBUTH CTeNeHb chopmupoBaHHOCTH KommereHuumd YK-1 (VK-1.1),
OIIK-14 (OIIK-14.7)

JlokanbHele aKThI By3a, | [lonoxeHne o TNPOBENEHHMH TEKYLIETO0 KOHTPOJS YCIIEBa€MOCTH U
perIamMeHTHpPYIOLIHe NPOMEXYTOYHOM artectaumu oOywatommxcst CB®Y, Bepcus 3.0,
MIPOBEJICHUE MPOLIEAYPbI yTBepkAeHO pekTopoM CBOY 19.02.2019 r.
[Tomoxxenue o 6amrbHO-peiiTuHTOBOI cucteme B CBDY, Bepcus 4.0,
yTBepxAeHO pekTopom CBDY 21.02.2018 r.
CyOBeKTHI, Ha KOTOPBIX | CTyZAEHTHI | Kypca creruanuTera

HalpapjeHa npoieaypa

[leprox mpoBeeHUS MTPOLIEAYPBI

Becennss sk3aMeHamOHHAS CECCHs

TpeboBaHus K TOMEIICHHUSIM |
MaTepUAIbHO-TEXHUYECKUM
CpeaCTBaM

TpebGoBanus kK 6aHKY OLIEHOYHBIX

CpEJICTB
Ornucanue npoBeleHus | JK3aMeH MPUHUMAETCsl B yCTHOH (opMe Mo OuneTaM. DK3aMeHallMOHHBIN
MPOLESYPHI OWier mNO [AUCHMIUIMHE BKIIOYAET JBa TEOPETHUECKHX BOIpOCa U

MpakTU4ecKkoe 3aj1anue. Bpems Ha moAroToBKYy — 1 acTpOHOMUYECKHI yac.
[Mxans! onenuBanus | lllkana oneHnBaHus pe3yabTaToB puBeaeHa B mi. 6.1 u 6.2 PI1/]
pe3yIbTaToOB

Pe3ynbpTaTh! npoueaypsl

B pesynbrate cmaum Bcex 3amanuii s CPC cTyaeHTy Heo0Xoammo
HaOpath 45 0aIoB, 9TOOBI OBITH JOMYIICHHBIM K DK3aMEHY.
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http://nti.s-vfu.ru/downloads/doc/pol_BRS_04.pdf
http://nti.s-vfu.ru/downloads/doc/pol_BRS_04.pdf

7. IlepedyeHb 3JIEKTPOHHBIX M MEYATHBIX Y4eOHBIX M31aHUH

ABTOp, Ha3BaHUE, MECTO U3/1aHUs, U3aTEeIbCTBO, FOJ U3JaHUS
yueOHOM JTUTEpaTyphl, BUJ U XapaKTEePHUCTHKA MHBIX
MH()OPMALMOHHBIX PECYPCOB

IIeuatHbIC
M3JAHUS: HAJTHYHE
8 HB TH ()
CBdDY,
KagenpanbHas
OubIMoTEKa U KOJI-
BO DK3EMILISIPOB

DNEeKTPOHHBIE
W3JIaHUS: TOYKa
JOCTyIa K pecypey
(HaumeHOBaHME
OBC, Ob CBDY)

OcHoBHas JTUTEpaTypa

Bamaes, @. 3. O6mas xumus : yaeOHoe mocodue : [16+] / @. 3. bagaes.
— Mocksa ; Bonorna : Undpa-Unxenepus, 2024. — 352 c. : wi., Tadm.
- Pexum JOCTyIa: o HOJIHUCKE. - URL:
https://biblioclub.ru/index.php?page=book&id=727181. — bubnuorp.:
c. 338. —ISBN 978-5-9729-1714-3. — TekcT : 2I€KTPOHHBII.

9bC
YHuBepcurerckas
OubIMoTEKa
OHJIAMH

I'munka, H. JI. OOwias xumus : yueOHuk it By3oB / H. JI. ['nunka ;
o penakuueii B. A. [Tonikosa, A. B. babkosa. — 20-¢ u3n., mepepad.
u nor. — Mocksa : UsnatensctBo FOpaiit, 2025. — 717 ¢. — (Bricmee
obpazosanue). — ISBN 978-5-534-19092-2. — TekcT : 31eKTpOHHBII
/" Ob6paszoBarenpHas 1wiatdpopma HOpaiit [caiit]. — URL:
https://urait.ru/bcode/569090

I'pudp YMO BO

OIT IOPAMT

I'muaka H.JL. O6mas xumus. — M.: UrTerpan-Ilpecc, Knopyc, 2009 (1
Oonee mo3mHue U3AaHMs). 752 c.
Honymeno MBuCCO CCCP

25

I'munka H.JI. O6mias xumus / nox pea. B.A. ITonkosa, A.B. babkoga.
—M., 2010. 886 c.
Honymeno MBuCCO CCCP

20

OOmas u HeopraHmyeckass Xumus : yuaeOHoe mocobue : [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
JocTyna: o MOJIUCKE. - URL:
https://biblioclub.ru/index.php?page=book&id=271598. — bubmmorp. B
KkH. — ISBN 978-5-222-20674-4. — TeKcT : 2IIeKTPOHHBII.
PexomennoBano MexayHapoqHON akaieMUEHd HAyKu W IPaKTUKU
OpraHu3allid IIPOU3BOACTBA B KayecTBe Y4eOHOro mocoOus I
CTY/ICHTOB BY30B

9BC
YHuBepcurerckas
OnOIMOTEKA
OHJIAVIH

Cunopos, B. . Obmias xumust : Yueb. mis By3oB / Cumopos B. 1. |
Ycrunora 1O. B. , Hukudoposa T. I1. - Mockga : U3znarenscteo ACB,
2014. - 440 c. - ISBN 978-5-93093-285-9. - Tekcr : 31eKTpOHHBIH //
OBC  "KoncynpTaHT  cTyjAeHTa" [caiit]. - URL :
https://www.studentlibrary.ru/book/ISBN9785930932859.html. -
PexwuM JocTyma : 1Mo MOJIIHCKE.

9BbC KoHncynbpranT
CTyJeHTa

Xumust = Chemistry : ydeOHoe nocobue / B. B. Baiitnep, E. B.
Komnsesa, O. A. Heponuna, JI. X. AckapoBa ; Hayu. pea. M. I'. IBanos
; mep. Ha amrn. E. B. KomseBo#t ; VYpambckuit (enepanbHBIH
yHuBepcureT uM. nepBoro Ilpesunenta Poccum b. H. Enpumba. —
ExatepunOypr : M3matensctBo Ypanbckoro yHuBepcutera, 2020. —
162 c. : wmm, Tabm. — Pexxum poctyma: mo moamucke. — URL:
https://biblioclub.ru/index.php?page=book&id=699275. — Bubnuorp. B
KH. — ISBN 978-5-7996-3091-1. — TekcT : 3JIeKTPOHHBIH.

9BC
YHuBepcurerckas
OubmmoTeka
OHJIAH

JlonoJiHUTEIbHAS IUTEepaTypa

Aptemenko A.W. Opraandeckast xumus. — M.: Beicm. mxoma, 2002.
Pexomennosano MO P®

10

Benonoros, B. A. O61as XuMus : MHOTOBapHAHTHBIC 3a]1a4H : yUeOHOE
mocobue : [16+]/B. A. Benonoros, JI. C. Bensera, O. I'. CMonbHUKORBA.
— Mocksa ; Bonorna : Undpa-Umxkenepus, 2026. — 156 c. : mi., Tabm.
- Pexum JIoCTyTa: o MOJIITHCKE. - URL:
https://biblioclub.ru/index.php?page=book&id=727182. — bubnmorp.:
c. 144. — ISBN 978-5-9729-2695-4. — TekcT : >IEeKTPOHHBIN.

OBC
YHHUBEpCUTETCKAS
OubIMoTEKA
OHJIAVIH
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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=727182

Boposnes, U. B. Opranuveckas Xumus : TEPMHHBI U OCHOBHBIE

peakiuu : yuebHoe mocooue / M. B. Boposnes. — 4-¢ uzn. — Mocksa : 3BC
Jlabopatopus 3HaHwmiA, 2020. — 362 c. : cxeMm., wi., Tabn. — Pexum ) YHuBepcuterckas
JlocTyna: no TOATHKCKE. - URL: Oubnnorexa
https://biblioclub.ru/index.php?page=book&id=712999. — bubauorp.: OHJIAMH
c. 347-350. — ISBN 978-5-00101-752-3. — TekcT : 37€KTPOHHBIMN.
4 | BoctpukoBa, H. M. Xumus : ydebHOe mocodme : [16+] / H. M.
Bocrpukoa, I. A. Koponera ; Cubupckuii denepanbHbIii SEC
yHuBepcuteT. — KpacHosipck : Cubupckuii ¢pesiepaibHblii YHUBEPCUTET
) ) YHuBepcurerckas
(CDY), 2016. — 136 c. : w1, Tabm., cxeM. — PexxuM JOCTyma: 1Mo -
oubimoTexka
MOJIINCKE. URL: OHJIANMH
https://biblioclub.ru/index. nhn"nage—book&ld 497755. — bubauorp.:
c. 130. — ISBN 978-5-7638-3510-6. — TekcT : 3IEKTPOHHBIH.
5 | Tapumun, A. I1. Xumuueckue repmMunbl. CloBaph : yueOHHK ISl By30B
/ A. TI. Tapuun, B. B. MopkoBKkuUH. — 2-¢ H31., HCIpP. U JOM. —
MockBa : WzparensctBo IOpaiit, 2026. — 452 c¢. — (Bsicuee o
obpazosanue). — ISBN 978-5-534-04639-7. — TekcT : 2J1eKTPOHHBIH i OITIOPAUT
// Ob6pa3zoBatenbHas 1ardopma IOpaiit [caiit]. — URL:
https://urait.ru/bcode/585729
6 | I'puakeBny, A. M. OOmas u opranmdeckast xumus : [16+] / A. M.
3BC
I'punkesud ; Haygnas kaura. — 2-¢ u3n. — Caparos : Hayunas xHwura,
. ’ YHuBepcuterckas
2020. — 236 c. — Pexmm poctyma: mo mommmcke. — URL: - SuGMOTeKa
https://biblioclub.ru/index.php?page=book&id=578330. — ISBN 978- OHJIAMH
5-9758-1929-1. — TeKcT : INEKTPOHHBIH.
7 Koposun H.B. O6mas xumus. — M.: Beicimast mkoia, 2003. 557 c. 40 i
Pexomennosano MO P®
8 | HoBukosa, I'. B. O0wias u Heoprann4eckasi XuMHs : XUMUSI JJIEMEHTOB
: yueOHOe mocobue : B 3 uacTsx : [16+] / I'. B. HoBukora, A. C.
Kazauenko ; Cubupckuii GpenepanbHblii yHuBepcuret. — KpacHosipek : 3BC
Cubupckuit dpenepanbbiii yausepcutetr (COY), 2022. — Yacte 1. — i YHuBepcuterckas
108 c. : wmn. — Pexum pgoctyma: mno mnoamucke. — URL: OubnnoTexa
https://biblioclub.ru/index.php?page=book&id=705535. — bubamorp.: OHJIAMH
c. 104. — ISBN 978-5-7638-4632-4 (4. 1). — ISBN 978-5-7638-4631-7.
— TeKCT : 3JIEKTPOHHBIM.
9 | etposa, T. I1. Obmast u HeopraHudecKast XUMUS : yIeOHOe TT0Co0He :
[16+]/ T.II. Ilerposa, H. I1I. Mu¢Traxosa ; mox pen. A. M. KysHenosa
; Kazanckuii HanMOHAJIBHBINA HCCIICIOBATEIFCKUM TEXHOJOTHUECKUN 9BC
yHuBepcurer. —  Kazanp Kazanckuit  HallMOHAJIbHBIN i YHuBepcUTeTCKas
WCCIIeIOBaTEeNbCKUA TeXHoIornaecknii yausepcurer (KHUTY), 2017. OounbnoTeKa
— 408 c. : Tabi., cxeM., WI. — Pexxum mocryna: mo moamucke. — URL: OHJIAMH
https://biblioclub.ru/index.php?page=book&id=560885. — Bubnuorp.:
c. 367-368. — ISBN 978-5-7882-2174-8. — TeKcCT : 2JIEKTPOHHBII.
10 | PabunoBuy B.A., Xasus 3.51. Kparkuit xumudeckuii cipaBoyHuk. — J1.: 3 )
Xumus, 1991.
11 | PemernnkoBa, E. A. Ba3oBslii Kypc mo oOmiei, HeopraHuueckoil u
OpraHu4eckoi Xumuu : yueOHuk : [16+] / E. A. Pemernukosa, O. B.
. N 9BC
Jst6mmo ; HOxHbIN (enepanbHblii yHUBepcuteT. — PocToB-Ha-/loHy ;
. o ; . YHuBepcuTerckas
Taranpor : FOxwHsI# Qenepanpubnii yauBepcurtet, 2020. — 184 c. : mi., - GHBIOTeKA
Tabm., cxeM. — Pexum gocryma: mo moamucke. — URL: OHJIANH
https: //blbhoclub ru/index.php?page=book&id=612256. — bubmmorp.:
c. 180. — ISBN 978-5-9275-3502-6. — TekcT : 2JIeKTPOHHBIH.
12 | Xamurona, A. . OcHOBBI opraHndeckoi XxumMuu. OpraHndecKkue
MMOJIMMEPHBIC MaTepUabl : yueOHoe mocoodue : [16+]/ A. 1.
Xamurona, T. E. Byceiruna, JI. B. AaToHOBa ; mox pen. A. M. SEC
Kysnenosa ; Kazanckuii rocyapcTBEHHBIN TEXHOIOTHYECKHIA
N o YHuBepcurerckas
yauBepcureT. — Kazanp : Kazanckuii HalmoHa bHbINA -
o 9 O6ubimoTexa
HCCIIeZI0BATENLCKUI TexHonornueckuit yausepcurer (KHUTY), 2010. OHJIAMH

—97 c. : ui., Tabn. — Pexxum nocrymna: o noamucke. — URL:
https://biblioclub.ru/index.php?page=book&id=258805. — bubmuorp.
B KH. — ISBN 978-5-7882-1208-1. — TeKcT : 31eKTPOHHBIH.
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13 | Xumus : yueObnoe mocoodwue : [16+] / U. JI. 3sikoBa, JI. B. Haiimymiuna,
M. II. INpokymkuna, O. 1O. llepbakoBa ; Cubupckuii denepaibHbINH 3BC
yHuBepcureT. — KpacHosipck : Cubupckuii ¢esiepanbHblii YHUBEPCUTET YHuBepcurerckas
(CDY), 2021. — 180 c. : wir. — Pesxxum pocryna: mo noamucke. — URL: i oubnnoTeka
https://biblioclub.ru/index.php?page=book&id=706627. — bubauorp.: OHJIAIH
c. 166-167. — ISBN 978-5-7638-4490-0. — TekcT : 371€KTPOHHBIMN.

14 | Yukwun, E. B. Xumus : yaebnoe mocobwue : [16+]/ E. B. Hukun. — Tomck SEC
: Tomckuil rocyaapCTBEHHBI YHUBEPCUTET CUCTEM YIPABICHUS U

) YHuBepcuterckas

pannoanexrponuku, 2012. — 170 c. — Pexxum gocTyna: 1mo moammcke. — - SuGmOTeKa
URL.: https://biblioclub.ru/index.php?page=book&id=208956. — ISBN OHJIAMH
978-5-4332-0034-0. — TekCT : 5JIEKTPOHHBIN.

15 | FOposckas, M. A. OCHOBBI OPraHUYECKOIl XUMHH : YIeOHOE Toco0He /
M. A. IOposckas, A. B. Kypkun. — 4-¢ u3a. — Mockga : Jlabopatopust 9bC
suanuii, 2020. — 239 c. : wi. — (Y4eOHUK U BBICHICH IIKOJIBI). — YHuBepcuterckas
Pexnm JIOCTYyTIa: o TTOJITIHCKE. - URL: i oubmoTexa
https://biblioclub.ru/index.php?page=book&id=713000. — ISBN 978- OHJIAIH
5-00101-757-8. — TekcT : 3NeKTPOHHBIH.

Meroanueckre pa3paboTKu By3a

1 | 3aiiuesa H.B. JIaboparopuslii npakTHKyM 1o o6uield Xumuu. — ToMck,
2006. 56 -
Pexomennoano JIBPYMII

2 | Horynsesa U.A. KOHTpOJIbHO-U3MEPUTENBHBIE MATEPUAIIBI 110
JUCIUITIIMHE «XUMHS»: pa3neinsl «O0mas XumMusny, « XuMus 3342 i
311eMeHTOBY, «OCHOBHI opranndeckoil Xumum» / COOpPHUK TeCTOBBIX
3amanuii. — Heproarpu, TU (¢) CBDY, 2015, 2020.

3 | Horymsesa W.A. Kypc nexkumii-mpe3eHTanuii 10 IUCIUILINHE
«XuMU» CIIO Moodle TU (d)
http://moodle.nfygu.ru/course/view.php?id=17254 (OI'P) i CBoY
http://moodle.nfygu.ru/course/view.php?id=17330 (IIP)

DJIeKTPOHHBIE PECYPCHI
1 | Xumwus. [Toaroroka k EI'D: npakr. mocobue 1o BBITOIHEHUIO

TECTOBBIX 3a/laHUH. [DNIeKTpOHHbIE TeKCTOBbIe JaHHbIe]|. — M.: HoBas
mkoJja, 2009.

Nzrorosurenn: OO0 «Ypanbckuil 31eKTpOHHBIN 3aBo1». JIn. MIITP
P® cepus BAD Ne 77-15 ot 21.09.2007, OO0 «Cenenay. Jlunensus
BA® Ne 77-246 ot 21.07.2006, OOO «PemnuMacrep». Jluuensus
BA® Ne 77-41 ot 15.10.2007, OO0 «Huck IIpo [Tirocy. Jlunensus
BA® Ne 77-292 ot 12.02.2008, OO0 «Pentallpomy. JIutiensus BAD
Ne 77-242 ot 31.03.2006.
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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=17254 (OI'P),
http://moodle.nfygu.ru/course/view.php?id=17330 (IIP)
2. UnrepaxtuBHas [lepuonnyeckas tadbmuna — https://ptable.com
3. XuMuK.ru — https://xumuk.ru
4. XuMuueckue ypaBHeHUs oHjaiiH — https://chemequations.com/ru
5. OtkpeIThIi 00pa3oBaTenbHbli opTan CBOY, kype «O0mas Xumush» —
https://online.s-vfu.ru/course/view.php?id=1965
6. l'opHast sHIMKIIONE U OHJIAH — http://www.mining-enc.ru/
7. baza 3Hanwuit 111 ropHsikoB — http://basemine.ru/04/gornaya-enciklopediya

9. Onncanue MaTePUAJIbLHO-TEXHUYECKOH 0a3bl, HEO0XOAUMOM AJIs1 OCYLIECTBICHUS
00pa3oBaTeIbHOIO NMpouecca Mo JMCHUIIHHE

Ne Buabl yueOHbIX HanmeHoBaHMe ayaUTOPHIA,
. . Ilepedyenn obopynoBanus
n/n 3aHATUH® Ka0OMHETOB, JJadopaTopuili u np.
1. | JlekunoHHEIE MynbTUMEIUNHBIN KAOUHET NHTepakTuBHasA T0CKa,
3aHATUA HOYTOYK, MyJIbTUMETUIHBII
IPOEKTOP
2. | IlpakTuueckue YueOHast 1abopaTopust XHUMHH XUMUYECKas MOCyAa U
3aHATHUS (xabunet Ne 108 YJIK) crHernuaibHoe 000pyI0BaHHE,
(;1abopatopHbie HarpeBaTelbHbIe IPUOOPHI,
paboThI) XUMUYECKHE PEAKTHBBI
3. | CPC Aymutopuu st CPC (A511 YAK, Kommsrorep ¢ BBIX0A0M B
402 VJIK) Hurtepuer

10. Ilepeyens HH(POPMALIMOHHBIX TEXHOJIOIHH, HCIIO0JIb3yEeMBbIX IIPH OCYIIECTBJICHUH
0o0pa30BaTe/IbHOIO MpoLecca M0 JUCUHUIIMHE, BKJII0Yasi epedyeHb IPOrpaMMHOro odecnedeHust
U HHGOPMAIMOHHBIX CIIPABOYHBIX CHCTEM

10.1. ITepeyenbs MHGOPMATMOHHBIX TEXHOJIOTHH, HCIOJIb3YEeMbIX NPH OCYLIECTBICHHH
00pa30BaTeIbHOIO MpoLecca 1o JHCUUIIINHE

IIpu ocymecTBeHNH 00pa30BaTEIBHOTO MpoOIiecca MO0 TUCIUITIIMHE UCTIONb3YIOTCS CleTyrolue
MH(GOPMaILMOHHBIE TEXHOJIOTUU!

o MCIIOJIb30BAaHUE HA 3aHATHUSAX JIEKTPOHHBIX U3JaHUH (UT€HUE JIEKINH C UCTIOJIb30BaHUEM
CJIaiiI-NIpe3eHTALMH, 3JIEKTPOHHOTO Y4eOHOTro MOCOOMs, MHTEPAKTHUBHBIX MPUIOKEHUH, MaTepUaoB
00pa30BaTeNbHbIX U HHPOPMAIIMOHHBIX CAlTOB [0 XUMHUH), BUJIEOMATEPHAIIOB;

. opraHu3aIys B3auMOJACHCTBUSA ¢ oOyuaromumucs nocpeactsom CJIO Moodle, B T.4.
KOMIIBIOTEPHOE TECTUPOBAHUE;
. OpraHu3aIus ayJuTOpHOW (JIGKIIMOHHOW) W CaMOCTOSTENLHOW paboOThl CTYICHTOB

nocpenictBoM BueokoHpepenicsszu (Auaexc. Tenemoct, MTS Link), watos.

10.2. IlepeyeHb NPOrpaMMHOro odecnevyeHust
MS PowerPoint, MS Word, oduchsie cepBrchl Yandex (JOKyMEHTBI, IPE3CHTALINHN, TAOTHIIHI)
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10.3. Ilepeyenb MHGPOPMALHMOHHBIX CIPABOYHBIX CHCTEM

1. UnrepaktuBHas [lepuoanueckas Tabmuia — https://ptable.com

2. XuMuK.ru — https://xumuk.ru

3. 'opHast sHIMKIIONIE AU OHJAIH — http://Wwww.mining-enc.ru/

4. ba3za 3naHui 115 ropHAKoB — http://basemine.ru/04/gornaya-enciklopediya

27


https://ptable.com/
https://xumuk.ru/
http://www.mining-enc.ru/
http://basemine.ru/04/gornaya-enciklopediya

JIUCT AKTYAJIM3AIIMUA PABOYEN NPOT'PAMMBI JIJUCHUILJIAHBI

b1.0.16 Xumus

YueOHsblIi BHeceHHbIe H3MEHEHUS IIpenonasarens IIpoTokon 3acenanus
rojn (®HO) BBINTyCKAOIIEH Kadeapsl

(mara, HOMEp), DO
3aB.KadeIpoi, MOAMKCH

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