MHHHCTEPCTBO HayKH U BBICIIEro obpasosanus Poccuiickoif Penepaunn
HALIMOHAJIbHBIM NICCIIENOBATEJIbCKNN
TOMCKUU I'OCYJAPCTBEHHbBIM YHUBEPCUTET (HU TI'Y)

['eonoro-reorpaduueckuii paxynbTeT

YTBEP)KL[AI?CD
JlexaH reojore:

« 2w LPH7S /Q 2022r

Pabouas nporpamma qUCITUILUIHHEL
Xumus

10 HaIllpaBJIEHHUIO IOATOTOBKH
05.03.02 I'eorpadust

HanpasnenHocts (Ipoduib) OATOTOBKHU:
«I'eorpadus, reoTeXHOJIOTHH H TYPH3M»

®dopma obyueHus
Ounas

Kranuduxanus
bakanaBp

o nmpuema
2022

Kona pucuunnunsl B yuebnom mnane: 51.0.07

COT'JIACOBAHO:
Pyxo?f rens Ol
—H.C. EBceesa

[Ipencenarens Y MK
£ >~ M.A. Kaumpo
i

Tomck — 2022



1. Heab ocBOeHUSI AUCUMILIUHBI (MOIYJIs1)

Llenbt0 OCBOCHHMSI TUCIUIUTHHEI SBIISIETCS (DOPMUPOBAHHE CIICAYIOIINX KOMIETCHIIN:

— OIIK-1 — cnocobeH mpuMeHSATh 0a30Bble 3HAHHWS B OOJNACTH MaTeMaTHYEeCKHX U
€CTECTBEHHBIX HayK, 3HaHHS (yHIAMEHTAILHBIX Pa3IeioB HAyK O 3eMiIe TIPH BBITIOJTHEHUHU padoT
reorpaduueckoil HampaBJICHHOCTH.

2. 3agayy ocBOEHUSA AUCIHUIIINHLI

3amauaMu OCBOEHUS JUCHMIUIMHBI SBJSIETCS MOATOTOBKA 00YUYAIOMIETrocs K TOCTUKECHUIO
CJICAYIOLIET0 NHAUKATOPA KOMIIETECHIIUN:

NOIIK-1.1. Hcnonb3yer 0a3oBble 3HaHUS (PYHAAMEHTAJIBHBIX pa3JCliOB HAyK
€CTECTBEHHOHAYYHOI'0 1 MaTEMaTUYECKOT0 LIUKJIOB B MPOPECCHOHATIBHON 1EATEIIBHOCTH.

3. MecTo nucHUILINHBI (MOAYJIsI) B CTPYKTYpe 00pa3oBaTeIbHOM NPOrpaMMbl

Hucrunmuaa otHocutes K bioky 1 «/lucummmuasl (Momynw)». Ko auctumniauHbel B
yuebHoMm tuiane: b1.0.07. JlucuumiamHa OTHOCHTCS K 00si3aTeNbHOW 4YacTu 00pa30BaTENIbHOM
MIPOTPaMMBI.

4. Cemectp(b1) ocBOeHHS B (popMa(bl) MPOMEKYTOYHON ATTECTALMH 110 ANUCHHILIMHE

Cemectp 1, 3auer.

5. Bxoanble TpeOOBaHNs AJs1 0CBOEHUA IMCUMILIUHBL. [locTpekBU3NTHI

Jljis ycreurHoro ocBOEHUs AMCLUMILIMHBI TpeOyroTcs 0a30Bble 3HAHUS M KOMIIETEHIIUH,
C(l)OpMI/IpOBaHHBIG B XOA€ OCBOCHHA OJUCHUIIIIMNHBI «XuMus» O6paBOBaTeJ'H>HBIX nmporpamm
CPEIHEH MIKOJIBI U 00Pa30BaTEIBHBIX YUPEKIACHUHN CpeTHEro MPOoPECCHOHATHPHOTO 00pa30BaHuUs.

[TocTpekBU3UTHI AUCHUILTUHBL: «DKOJIOTHYECKas: reorpadus», «YdeHue o ruapocheper,
«ITouBoBenenuney, «I'eoXuMust OKpy>Karolen cpeab.

6. S13bIk peanuzanun

Pycckuii

7. O0beM TUCHUNIHHBI (MOTYJIA)

OO6m1ast TpyI0€MKOCTh TUCIMIUIMHBI COCTABIISIET 3 3.€., 108 4acoB, U3 KOTOPHIX:
— JIeKIuu: 34 u;

— MpaKTUYECKHUe 3aHATus: 34 4.;

B TOM YHCJIE IPAKTHYECKAsl TOATOTOBKA: 34 u.

O0BeM caMoCTOATETLHON PaOOTHI CTYACHTA ONPEEIICH YICOHBIM TIJIAHOM.

8. CoaepikaHue TUCHUILVINHBI (MOYJIs1), CTPYKTYPHMPOBAHHOE 110 TeMaM
Monayasb 1. TeopeTnueckue pasaesibl XUMHH

1.1. ®dyHaameHTaJlbHble OCHOBbI XHMMH4Yeckoi Hayku. J[luddepennmanus u
MHTETpalus €CTeCTBEHHBIX HayK. IIpenMer xumun. OCHOBHBIE CTEXMOMETPHUYECKHE 3aKOHBI
XUMUHU. PazBuTie XumMun B Haien crpane. XuMHs Kak IPOU3BOJUTENbHAS CHiia oOmecTBa. Poib
XMMHH B IIPOU3BOJCTBE BEILECTB U MAaTEPUAIOB, B Pa3BUTHH CEJIbCKOIO XO35MCTBA, B MEIULMHE,
B OKU3HM 4eloBeKa. I[IpuopureTHble HampaBlIeHUs pa3BUTUA XUMUU. XUMUYECKas U
reoxuMudeckas GopmMbl ABHKEHHs MaTepur. Ponb xumuu B pa3Butuu Hayk o 3emite. [IpoOiemsl
DKOJIOTMH U OXPaHbI OKPYKAIOLIECH Cpeibl HA COBPEMEHHOM JTalle pa3BUTHs HAYKU U TEXHUKU.

OCHOBBI ATOMHO-MOJIEKYJISIPHOTO Y4eHUs. OCHOBHBIE MOHATHS XUMUH (aTOM, MOJIEKYJIa,
BEIIECTBO, DKBUBAJIEHT, aTOMHAsl, MOJIEKYJISIpHAsl, MOJIApHAas Macca, KOJHWYECTBO BEIIECTBA).
[TonsaTne o xumuueckoM 3eMeHTe. [loHsATHE 00 2IEMEHTApHBIX YacTULIaX, O0Pa3yIOIUX aTOM.



JIBOMICTBEHHAs IPUPOJIA IEKTPOHA. DIEKTPOHHOE CTPOEHUE aToMa. MOAEIu CTpOEHUsI aTOMOB
o J. Pesepdopay, H. bopy, np. Ilocrynarsr H. bopa. DHeprernueckne ypoBHH U TOITYPOBHH.
OcCHOBHBIE TMOJNOXKEHHUS KBaHTOBOM MexaHMKH. BonHoBoe ypaBHenue llpenunrepa. Ilonsarue
aTOMHOM (JIEKTPOHHOW) opouTan. dopma rpaHUIHON TOBEPXHOCTH AJIEKTPOHHOMW TJIOTHOCTH
ISt s-, p-, d-, f~coctossHui. KBaHTOBBIE UMCIa: TIaBHOE, OpOUTAIILHOE, MATHUTHOE, CIIMHOBOE.
BripokaeHue 35eKTpOHHBIX OpOuTaei.

[TpuHIMIBI 3aTI0JHEHUS 3JEKTPOHHBIX OpOuTaneil, moaypoBHEH, YpOBHEH: HaUMEHbIICH
sHeprun, npuHmmn Ilaynm, nmpaBuno Xynaa. [lopsmok 3amoigHEHUs JIEKTPOHAMU ATOMHBIX
opbOutaneii. EMKOCTb 3JIeKTpPOHHBIX YPOBHEH M MOJIYpOBHEH. DIEKTPOHHBIE CTPYKTYpa aTOMOB H
noHoB. Knaccudukanust XuMU4eCKHX JIEMEHTOB Ha OCHOBE 3JIEKTPOHHBIX KOH(UTYpaIHii aTOMOB.

1.2. Ilepuonmueckmii 3axkon JI.M. MengeneeBa. Ilepuoguueckoe MOBTOpPEHUE
JJIEKTPOHHBIX KOH(puUrypamuii atoMoB u (U3MYECKH CMBICT MEPHOJUYECKOr0 3aKOHA.
[lepuonnueckas cucrema xumudeckux snemeHtoB J[.M. MenzeneeBa, ee cTpykTypa (IE€pUOIB,
TPYIIBI, TOATPYIIBI,  DJIGKTPOHHBIE  ceMmeiicTBa) W (QopMbl  (KOPOTKOIMEPHOIHAS,
NOJTyUIMHHOIIEPUOIHAS, [UIMHHONEpUOIHAa,). Ilepnonnueckoe n3MEHEHHE CBOMCTB XUMUYECKUX
JJIEeMEHTOB  (aTOMHBIM  paaumyc, CpOJACTBO K  DJIEKTPOHY, DHEPrus  HOHU3AIUH,
AJIEKTPOOTPULIATENILHOCTE) U HMX COEIMHEHHWH (JI€TYy4MX BOJOPOIHBIX COEIMHEHHH, OKCHIOB,
THJIPOKCHIIOB, JIp.) B 3aBHCHMOCTH OT 3apsjaa sapa atoma (aTOMHOTO HOMEpa) M JIEKTPOHHOTO
CTPOEHMSI aTOMOB JIEMEHTOB, OT IIOJI0KEHUSI XUMUYECKOI0 3JIEMEHTA B IEPUOINIECKON CUCTEME.

1.3. Xumnueckasi cBsi3b M CTPOeHHe BelecTBa. [[prpoa v TUIIBI XUMUYECKOM CBSI3U;
ycioBusi ee oOpa3zoBaHusi. OCHOBHBIE XapaKTEPUCTUKA XWMHUYECKOM CBS3M: JJIMHA, SHEPTHS,
KpPaTHOCTb, OJIIPHOCTb, HAIIPaBJIEHHOCTh, HACKIIIAEMOCTh. OnMcaHne KOBAJIEHTHON XUMHUYECKON
cBs3u B Teopuu BaleHTHBIX cxeM (BC). Tumbl KOBaJIGHTHOH CBS3M: o —, 77—,  — CBS3H.

MexaHu3Mbl 00pa30BaHUs KOBAJIEHTHOM CBsI3U: OOMEHHBIN, TOHOPHO-AKIIETITOPHBIN, TaTHUBHBIM.
Teopuss rubpunmzanuu aromuHbix opbutanax (['AO). IlpocTpancTBeHHass KOH(Uryparus
(reoMeTpusi) Ta3000pa3HBIX KOBAJEHTHBIX MoJieKyl. [Tomsipabie Mosiekysbl. OOIIMe MPUHITUATIBI
OTMCAHMS XUMHUYECKOW CBA3M 1O METOJY MOJIEKYISApHBIX opbOurtaneir (MO). CassbiBaromue,
paspeixisiromue, HecBs3piBatone MO. TloctpoeHne NpUONMM3UTENBHBIX YHEPTETHUCCKUX
quarpaMmM MO roMo- ¥ reTeposiepHbIX MOJIEKYJ Ha MpUMepax coeIuHeHUH aneMeHToB [ u 11
nepuosa. YCTOWYMBOCTh MOJIEKYJ; KpPATHOCTh (MOPSIOK) CBA3HM; MAarHUTHBIE CBOMCTBA YacTHII.
W30anekTpoHHble 4YacTHLBl (MOJIEKyJbl, HOHBI). Ilpuponma BomopoaHo# cBsa3u. Bnusnue
BOJIOPOAHOM CBSA3M Ha (M3MYECKHME M XUMHYECKHE CBOMCTBA BEIIECTB. MeXMOJIEKYspHbIE
B3aMMOJCHUCTBUS: OPUEHTALMOHHOE, HWHAYKLHUOHHOE, TUCIEPCHOHHOE. XUMHUYECKass CBA3b B
MeTaiaXx. MeTaundeckoe COCTOSIHHE BEMIECTBA M €ro0 OCOOEHHOCTH. DJIEMEHTHI 30HHOU
TEOPHUH NPOBOAUMOCTH. IIpOBOIHUKHM, TOTYIPOBOIHUKH, U30JISTOPBI.

Monayasb 2. TeopeTnueckoe onMcaHue XUMUYECKUX Peakuii

2.1. 3aKOHOMEpPHOCTM MNPOTEKAHMS XUMHYECKHX TMPoUeccoB. XHMHUUYECKas
TEPMOJMHAMHUKA U TepMOXHUMHUs. [IoHATHE O BHYTpEeHHEN 3HEPruM U dHTanbnuu. [lepBoe Havano
(3aKoH) TepMOAMHAMUKHU. VI3MeHeHne BHYTPEHHEH SHEPTUH U SHTAJIBIIMU B XUMUYECKOM PEAKIUH.
CraHgapTHBIC YCIOBUSA. DHTaJIbIUS 00pa30BaHMs BEIIECTBA. 3aKOH ['ecca, CIEJACTBUS W3 HETO.
[lonatue 06 sHTponmu. BTopoe Hauano (3akoH) TepmoauHamukH. IlonsTHe 00 wu300apHO-
M30TEPMHUYECKOM ToTeHIane (3Hepruu ['mboca). M3menenue sHeprun ['mG6ca, kak KpuTepuid
BO3MOKHOCTH TMPOTEKAHUS XMMHUYECKOIrO Ipouecca. BiausHrue 3HTAIBIUAHOTO U SHTPONUINHOIO
(baxTOpOB Ha HaIpaBJIEHUE XUMHUECKOT0 Mpoliecca.

Xumuueckas KMHeTUKa. [IoHsATHE CKOPOCTH XMUMHUYECKOM peakuuu. DakTopsl, BIUSIOIINE
Ha CKOpPOCTh XMMHYECKOW PEAKIMH: MPUPOJA PEareHTOB, KOHLIEHTPALUs PEarcHTOB, YCIOBHS
NpOBeIEHHUs peakiuu (TemmepaTypa, JAaBleHHE, HAJIU4YHe KaTanu3aropa, OONydyeHHe W [p.).
OCHOBHOM 3aKOH XMMUYECKOW KMHETUKH. KOHCTaHTa CKOpOCTH XUMUYECKOW peakuuu. [Topsaok
U MOJEKYISIpHOCTh peakuuu. [loHarne o0 »Hepruu akTtuBanuu. [loHATHE O MeXaHHU3MaX
XUMHUYECKUX peakiuil. Katanus u kaTanu3aTopsl.



Xumnueckoe paBHoBecue. Koncranrta paBHoBecus. CMenienue pasHoBecus. [Ipunnun Jle
[[Tarense. 'omorenHoe M rereporeHHoe paBHoBecue. [loHsTHE O KOMMOHEHTe, (aze. Da3oBbIe
pasnoBecus. [IpaBuio a3z ['m66ca. luarpamma cOCTOSHUS BOJBI.

2.2. PacrBopbl, uX THNBI M CcBOWCTBAa. Tumnbsl pacTBOpoB. VCTHHHBIE PacTBOPHI.
PacTBOpBl Kak JUHAMUYECKH PABHOBECHBIE CHUCTEMBI. DHepreruueckue 3¢(QexTs mporeccos
pacTBOpeHus. 3aBUCHUMOCTh IPOLECCAa PACTBOPEHUSI OT NMPUPOJBI U CBOWCTB PACTBOPUTENS M
pacTBopeHHOTO BemiecTBa. [lonsTue 006 nneansHoM pactBope. O0mue (KOUTMraTHBHBIC) CBOMCTBA
pactBopoB. 3akonsl Payns, Baat-I'opda. Ocmorndeckoe nasienne. Ocmoc B mpupoe. PactBopbl
anekTponuToB. lloHsTe 00 m3oTOHHMYEeCKOM Kodddurnmente. CoBpeMEHHbIE MPEICTABICHUS O
MPUPOAE KUCIOT B ocHOBaHUH. Teopwust anexkrponutudeckort nuccoruaryu (TI/]) C. Appennyca.
Koncranta nuccounanuu (nonuzanuu). Monnoe npoussenenue Boabl. [loHATHE 0 BOAOPOAHOM
nokazarene pH. I'maponu3 coneii. Koncranta rugponusa. ['ereporeHHoe paBHOBecue "0CagoK—
HaCBILIEHHBIN pacTBOp". TpynHOpacTBOpUMBIE 31EKTPONUTHL. [Ipon3BeneHue pacTBOPUMOCTH.
VYcnoBus BeIAIEHNS U PACTBOPEHUS OCAIKOB.

2.3. OcCHOBBI IeKTPOXHMMHYECKUX NPoueccoB. [IOHATHSA 3IEKTPOXUMUHM: MPOLECCHI
OKHUCIJICHHSI, BOCCTaHOBJICHUS, OKHCIHMTEIb, BOCCTAHOBUTENb, CTAHAAPTHBIM 3JIEKTPOIHBIN
NOTEHINAJ, IEKTPOABIDKYIAs cuia mpouecca. OKUCIUTENbHO-BOCCTAHOBUTENIBHBIE PEAKLIUU
(OBP) B pactBopax. Kpurepum Bo3MokHOrOo HampamieHuss OBP. ['anpBaHWYecKkuii 31€MEHT.
DNeKTpoiu3 PacTBOPOB M pacIUIaBOB  3JIEKTPOJIMTOB. 3aKOHBI  3nekTposm3a. [londop
kodddunrenToB B ypaBHeHHsIX OBP MeTo10M HOHHO-37IEKTPOHHOTO OaaHca.

Moayasb 3. O030p XUMHH 3J1€MEHTOB 1 UX Ba’KHEHIIIMX COeTUHEHM I

3.1. Kuaaccupukaumu ¥ HOMEHKJIAaTypa  XMMHUYECKHX  JJeMEHTOB M
HEOPraHUYeCKUX coequHeHui. [IpuHIumbI kKnaccuukauu XUMHYECKIX JIEMEHTOB Ha OCHOBE
AJIEKTPOHHOTO CTPOCHHUS UX aTOMOB (s-, p-, d-, f-dneMeHThl). ['eoxuMmuueckasi KiacCHupUKaIUS
3JeMEeHTOB. PacnpocTpaHEeHHOCTh XMMHUYECKHUX 3JIEMEHTOB B MPHUPOJAE, CBSI3b CO CTPOCHUEM
aTOMOB 3JIeMEHTOB. MUrpanus 1 KOHIIEHTpaIUs JIEMEHTOB B 3eMHOU Kope. Penkue u paccesHHbIe
aneMeHThl. OOIre 3aKOHOMEPHOCTH W3MEHEHHS XUMUYECKHUX CBOWCTB TMPOCTBIX BEIIECTB U
XUMUYECKUX coeTMHEHNN. OCHOBBI XUMUYECKOW HOMEHKIATYPBI.

3.2. OOmasi xapakrepucTuka u 0030p XxuMuMm HeMmeTa/L10B. I[lonoxenue
3JIEMEHTOB-HEMETAJIOB B mnepuoaunueckor cucreme JI.M. MengeneeBa. XuMHYECKUE,
¢u3nYecKue CBOWCTBA, MPUPOIHBIE (OPMBI MPOCTHIX BEIIECTB-HEMETAIOB. [IpUHIIUTIBI
MOJIy4eHHS], IPUMEHEHNE HEMETAIIIOB.

Bonopon. CsoiictBa Bomopoaa, o0ycIOBIEHHBIE CTPOCHHEM €ro aTroma (CXOJCTBO C
anementamu A u VIIA rpynm nepuoandeckoi cucteMbl). OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIC
cBoiicTBa. CoeTMHEHUS BOAOPO/Ia, 0COOCHHOCTH UX XUMHUECKHX CBOWCTB. Y CIIOBUS 00pa30BaHuUs
ruApua-uoHa. Boga: cTpoeHHe MOJEKyIbl, CBOMCTBA M pEaKIMOHHAs CIOCOOHOCTh. Boma kak
YHHUKAITBHBIN PacTBOPUTEIb, HIOHU3UPYIOIIAsi CHOCOOHOCTH BOBI. Poiib BobI B ipupoie. MeTo b
OUYUCTKHU BOJIbI.

Onementsl VIIA rpynmsl HepruoandecKoil cucteMbl — rajioreHsl. OO0Imas xapakTepucTuka
a7eMeHTOB. ['amoreHoBogopoanl. Xiop. XJIOPOBOAOPOM, COJISTHAA KHUCIOTa, XJIOPUJIBIL.
OxcocoenuHeHus Xjopa.

OneMeHnThl VIA rpynmbl MEpHOANYECKON CHCTEMBI — XallbKOTeHbl. OO0Ias XapakTepruCTHKa
anemeHToB. Kucnopoa. OKCHIbI, TIEPOKCHUIBI, O30HUIBI; OCOOEHHOCTH UX CTPOCHHSI M CBOWCTB.
Cepa. CoequHeHus cepbl U UX CBOMCTBA: OKCHUIBI, CEPOBOJOPO, CYIb(MHUIBI, CEpHAsT KUCIOTAa U
Cynb(aThl, CEPHUCTAS KUCIOTA U CYIb(UTHI.

OneMeHThl VA Tpynmbl MEepHOANYecKoi cuctembl. OO0mas xapakTeprCcTUKa DJIEMEHTOB.
Azor. Ammuak. Conu amMonusa. Okcuapl a30oTa. A30THas M a30THCTas KHCIOTBI, UX COJMU.
Azotabie ynoopenus. Dochop. Pochun u dochuasl. Oxcuasr dhochopa(lll, V). dochopusie
kucnotel. Docdarel. DochopHbie ynoOpeHus.



Onementsl [VA rpynmbl neproandeckoit cucremMsl. OOIIas XapakTepUCTHKA 3JIEMEHTOB.
VYrnepon u kpemaunii. Oxcunabl yraepoga(ll, IV) u kpemuust; yronpHasi 1 KpeMHEBasi KUCIOTHI,
KapOOHATHI U CHITUKATHI.

3.3. OOmasi xapakTepucTUKA U 0030p XuMuM MeTa/LIoB. HaxoxaeHue MeTamioB B
OpUpOLE€ W MPUHLMIBI U3BJIECYEHMs] HMX U3 pyd. IlomokeHue 31eMEHTOB-METAUIOB B
nepuogudeckoit cucteme J[.M. MenneneeBa. OCOOCHHOCTH SJEKTPOHHOTO CTPOEHHUS aTOMOB
metayuioB. OOmme Qu3nuecKkue M XMMHUYECKHe CBOMCTBa MeTaiioB. OKCHIBI M THUAPOKCHIIBI
MeTtauioB. KommekcooOpasyromas crnocoOHOCTh MeTauioB. Koppo3us MeTasioB U CriocoOb
3amuTel OT Hee. [IpruMeHenne MeTauioB U CIIaBOB. bUOreHHbIE METaILIB.

Meramel rnaBabix noarpynm I-III rpynm mepuognyeckoit cucteMsl (s-, p- METaUIbl).
CBolicTBa 1IENOYHBIX U IIET0YHO3EMENBHBIX METAJUIOB, UX COeANHEHUN. AmoMuHui. CTpoeHue
atoma. PacnpoctpaneHHocTs B mpupoze. CBOWCTBA aFOMUHHS U €r0 COeAMHEHHHA. AMDOTEPHBIHA
XapakTep OKcuAa MU Tuapokcuja. AmomMuHaThl. Amtomocuiukarsl. [lomyyeHue u mpuMeHeHue
ATIOMHHUS B TEXHUKE.

Mertamiel TOGOYHBIX HOATPYIN IMEpPUOANYECKON cuctembl (d-, f-meramisl). CocTaB u
CBOMCTBAa OKCHUIOB U THUIPOKCHJIOB METaUIOB B 3aBUCUMOCTH OT CTEINEHH OKHUCIICHHUS.
OCOoOEHHOCTH XUMUH d-37IeMEHTOB. XUMHUS JIEMEHTOB TPUA/IbI XKele3a.

9. Tekymumii KOHTPOJIb MO TUCUHUIIJIMHE

TeKYH_IHﬁ KOHTpO.HB 10 OUCHUIIJIINHEC HpOBOI[I/ITCSI HyTeM KOHTpOHH IIOoCCIacMOCTU,
MIPOBEICHUS IBYX KOHTPOJIBHBIX padoT (mo Temam «CtpoeHue atoma. [leproaudeckuii 3aK0H U
HepI/IOI[I/I‘IeCKa}I cucremMa. XI/IMI/I‘-IGCKEUI CBA3b» U «PaCTBOpBI»), BBITTIOJIHCHU A BHanI[I/ITOpHBIX
WHIUBUYATbHBIX 3amaHuil (U3 1-4), mpoBepKH BBIMOJHEHHUS JAOMAITHUX 3aJaHUM MO TeMaM
CEeMMHAPCKHX U MPAKTUUECKUX 3aHATUH, U PuKcupyercsa B popMe KOHTPOIHHOM TOUKH HE MEHEE
OJIHOTO pasa B CEMECTP.

[opsinok popMUpOBaHUS KOMIIETEHIIMN, pE3yabTaThl 00yUeHUs, KpUTEPUH OLICHUBAHUS U
MepPEUYCHb OIEHOYHBIX CPEJCTB JJIS TEKYIEro KOHTPOJIS M0 NUCIMIUIMHE TpUBeAeHB B DoHIaX
OLICHOYHBIX CPEICTB I Kypca «XUMUsD».

10. ITopsinok mpoBeeHNsI U KPUTEPUH OLEHUBAHUS MPOMEKYTOYHOM aTTeCTALMHU

3ayer B IepBOM CEMECTpe MPOBOIUTCS 110 OuiieTaM. buier coepKuT 1Be 4acTu BOIPOCOB:
4acThb | — JeCSTh TECTOBBIX 3a/laHUH 110 TEOPETUYECKOMY KYpCY, IPEAINOJIAralolX BEIOOP OHOTO
WIN JIByX TMPaBHJIBHBIX OTBETOB M3 uHcia mpemiokeHHbIX (10 6amnoB), yacte 2 — pacyeTHbIE
3ajlauy, 3a/laHUs Ha COCTABJICHHUE YPAaBHEHUH PEaKIMii, BOIIPOCHI [0 HOMEHKJIATYpPEe XUMHUECKUX
COCMHEHUH U U3 NpUPOIHBIX (opM (15 6amuioB); OTBETH Ha BOIMPOCH! BTOPOM YacCTH JAIOTCS B
pa3BepHYTOH (opMe W MPEAIoNaraloT KpaTKyl HHTEpIpeTaruio (0OBICHEHHE) TOJTYYCHHBIX
PEe3yIabTATOB MPHU COCTABICHUM YPAaBHEHUN pEeaKUUi U PEIICHUH PACUETHBIX 3a/1a4.

[IponomxkuTenbHOCTH 3aueTa 2,5 Jaca.

PesynbpTaThl 3auera onpenenstoTcs yucioM HaOpaHHBIX OayioB oT 15 mo 25 GamsoB —
«3a4TeHOY, MeHee 15 0alIoB — «HE 3aUTEHOY.

[Tponienypa mpoBepku cHOPMUPOBAHHOCTH KOMIETCHLUUH M TOPSIOK (OPMHPOBAHUS
UTOTOBOM OLIEHKM IO pe3yibTaTaM OCBOEHMs AMCLUIUIMHBI «XUMHs» onucaHbl B Donjpax
OLICHOYHBIX CPENCTB I JaHHOTO Kypca.

11. YyeOHO-MeTOAMYECKOE 00€ecIIeueHue

a) DIIeKTPOHHBIN YUeOHBIHN Kypc MO IUCIUILIMHE B 2JIEKTPOHHOM YHHBepcuTere «Moodle»
- https://moodle.tsu.ru/course/view.php?id=22221

6) OueHouyHblE MaTepHallbl TEKYIIETO KOHTPOJIS M IMPOMEXKYTOUYHOM aTTecTaluu II0
JVICIIATUTHHE.

B) [lnan ceMuHApCKUX / MPAKTHUECKUX 3aHSATUH 1O JUCIUILITHHE.

r) Metoanveckne ykazaHus 1o MPOBEICHUIO JTJAOOPATOPHBIX padoT.



https://moodle.tsu.ru/course/view.php?id=22221

1) MeTonudeckue yka3aHUs M0 OpraHU3aIHi CaMOCTOSATEIHbHON PabOThI CTYICHTOB.

12. Ilepevyennb y4eOHOI JuTEepaTyphbl U pecypcoB cetu UHTepHeT

a) OCHOBHas JUTEparypa:

AxmeroB H.C. OGmias u Heopranudeckas xuMus. — M.: Beicmias mikona, 2009. — 743 c.

I'enbpman  M.U. Heopranuueckas xumus: [ydueOHoe mocoOue Ui CTYIEHTOB,
00y4aromuxcst 0 TEXHOJIOTHYECKUM HaIpaBlIeHUsIM U crienuanbHoctaM| / M. U. T'enbdman, B.
I1. FOctpatos. -- U3a. 2-e, crep. — Cankr-Ilerepoypr [u ap.]: Jlans, 2009. — 527 c.

Kuszes JI.A. Heopranmueckas xumusi: yueOHMK g OakanaBpoB / Kusze J[A.,
Cwmapeirud C.H. — M.: FOpaiit, 2014. — 591 c.

0) JOMONIHUTEIbHAS TUTEpATYypa:

O6mras xumust / [lox. pen. Cokonosckoit E. M., I'yzes JI. C. — M.: U3n-Bo MI'Y, 1989. —
638 c.

Kapanerpsaiy M. X., [Ipakun C.1. O6mas u Heoprannueckast xumusi. — M.: Xumust, 1981.
-592c.

Crouupin B.M., Mapteinenko JI.LU. Heoprannueckas xumus: B 2 4. — M.: U3g-so MI'Y,
1991,1994. —Y.1-476 ¢c.; U. 2 — 624 c.

Bbopuno JLII., Kozuk B.B., By3auk B.M. Xumusa. Yuebnoe nocobue. — Tomck: U3a-Bo:
TI'Y, 2006. - 192 c.

JIabopaTopHEIi IPAKTUKYM I10 OOIIEH M HEOPTraHUIECKON XUMHHU. Y YeOHO-METOUUECKOE
nmocoOue i CTYICHTOB HEXMMHYECKUX crienuaibHocTelt / coct.: bookosa JI.A., KopoTtuenko
H.M. — Tomck: Uzparensckuii Jom TI'Y. 2015. — 114 c.

B) pecypchl cetn MIHTepHeT:

Caiit Uuctutyra qucranuuonnoro ooydenus HU TT'Y / Mumenuna JILH. YMK O6mas
XUMHUA. - // DIeKTpOHHO-00pa3oBaTenbHbI pecype, U3a-so: Tomck, 2008, na CD —aucke u Ha
caiite TT'Y: ido.tsu.ru.

Caitir  xmmmueckoro  ¢akympreta MIY - http://chembaby.com/obshhaya-i-
neorganicheskaya-ximiya/

Caiir  kadenpsl HEOPraHWYECKOW XHMHUU XHUMHYecKoro dakynpreta MIY -
http://www.chem.msu.su/rus/teaching/general/praktika/welcome.html

13. Ilepeyenb HHGOPMALMOHHBIX PECYPCOB

a) JIMLIEH3UOHHOE U CBOOOIHO PacIpOCTpaHsIeMoe IPOrpaMMHOE 0OecrieueHue:

— Microsoft Office Standart 2013 Russian: maket nporpamm. Bximrouaet npunoxerusi: MS
Office Word, MS Office Excel, MS Office PowerPoint, MS Office On-eNote, MS Office
Publisher, MS Outlook, MS Office Web Apps (Word Excel MS PowerPoint Outlook);

— my0aMyHO AOCTYIHBIE oOnaunbie TexHonoruu (Google Docs, Slnnekc Auck u T.1L.).

0) nH(MOPMAIIMOHHBIE CIIPABOYHBIE CHUCTEMBI:

— DNEeKTPOHHBIN KaTajor Hay4unoii OnbIMoTEKH Ty —
http://chamo.lib.tsu.ru/search/query?locale=ru&theme=system
— DNeKTpOHHAs oubmmoTeKa (pemo3uTopuii) Ty —

http://vital.lib.tsu.ru/vital/access/manager/Index
— OBC Jlanp — http://e.lanbook.com/
— 3BbC KoncynbraHt cTyneHTa — http://www.studentlibrary.ru/
— O6pazoBarenpHas wiatdopma FOpaitt — https://urait.ru/
— 9BC ZNANIUM.com — https://znanium.com/
— OBC IPRbooks — http://www.iprbookshop.ru/



http://chembaby.com/obshhaya-i-neorganicheskaya-ximiya/
http://chembaby.com/obshhaya-i-neorganicheskaya-ximiya/
http://www.chem.msu.su/rus/teaching/general/praktika/welcome.html
http://chamo.lib.tsu.ru/search/query?locale=ru&theme=system
http://vital.lib.tsu.ru/vital/access/manager/Index
http://e.lanbook.com/
http://www.studentlibrary.ru/
https://urait.ru/
https://znanium.com/
http://www.iprbookshop.ru/

14. MaTepuanbHO-TeXHH4YeCKOe o0ecrevyeHne

Aynuropuu AJis MPOBEIEHUS 3aHATUH JIEKIIMOHHOTO TUTIA.

Aynutopun Uil TPOBEACHUS 3aHATHIL CEMMHApPCKOTO THUIMA, WHIUBUAYAIbHBIX M
IPYNIOBBIX KOHCYJIbTALMM, TEKYIIETO KOHTPOJISL U MPOMEXKYTOUYHON aTTECTALIUU.

[TomerieHust U1 cCaMOCTOSITENIbHONW paboTHI, OCHAIIEHHBIE KOMIBIOTEPHOW TEXHUKOW U
JOCTYNIOM K ceTH VHTepHeT, B AJIEKTPOHHYI0 HH()OPMAIMOHHO-00pa30BaTEeNIbHYIO Cpely U K
UH(POPMALIMOHHBIM CIIPABOYHBIM CHCTEMaM.

Aynautopuu (1abopaTopun ), 000pyA0BaHHBIE JI TPOBEICHHS Ta00OPATOPHBIX 3aHATHH 110
XUMHUH U XMMHUYECKOT0 IKCIIEPUMEHTA.

15. Uudopmanus o pa3padoTunkax

Koporuenko Haranbss MuxaiiioBHa — KaHIUJAT XUMHYECKHX HayK, JOLEHT, kKadempa
HEOpraHWYeCKor XuMuU xumuieckoro dakynsrera HU TI'Y, nomeHT.
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