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1. e 1 niIaHUpPYeMBbIe Pe3yJbTAaThl 0CBOCHHUS M CHMIIJIMHBI (MOIYJIs1)

[enbro 0OcBOEHUS AUCHUILINHBI SBJSETCS POPMUPOBAHUE CIACAYIOIUX KOMITETECHIIUI:

— OIIK-6 — Cnoco0eH wuCnonb30BaTh B NPOPECCHOHATBHON NEATETLHOCTH OCHOBHBIC
3aKOHbI (DM3HMKH, XUMHUH, HayK O 3emiie U OHMOJIOrMH, MPUMEHSATH METOJIbl MaTeMaTH4eCKOIro
aHajgu3a M  MOJCIMPOBAHMS, TEOPETUYECKUX U  OKCICPUMEHTAJIbHBIX  HCCIIEIOBAaHUM,
puoOpeTaTh HOBbIE MATEMATUYECKUE M €CTECTBEHHOHAYYHbIE 3HAHUS, UCIIONIb3Yys COBPEMEHHbIE
oOpa3oBaTenbHbIe U HH)OPMAITMOHHBIE TEXHOJIOTHH.

Pe3ynbraramMu 0cBOEHUS NUCUUIUIMHBI SIBISIOTCS CIEAYIOUINE WHANKATOPHI JOCTHUKCHHUS
KOMIIETEHLIH:

HOIIK-6.1. Mcrionb3yeT OCHOBHBIC 3aKOHBI (PU3UKH, XUMHUH, HAYK O 3eMJIe U OMOJIOTHH B
po(hecCHOHANTLHOM e TEIbHOCTH,

HNOIIK-6.2. IlpumeHsieT MeTOAbl MAaTeMaTHYECKOro aHajdu3a U MOJCIUPOBAHUS,
TEOPETHUUYECKUX U SKCIIEPUMEHTAIIbHBIX HCCIIEIOBAHUM.

2. 3aga4uy oCBOCHHS JUCIHUILINHDI

— MOJIY4YUTh 0a30BbI€ 3HAHMS 110 BXKHEUIIUM pa3jieraM XUMUU (IIepUoINYECKUil 3aKOH U
cucrema JI. 1. MenneneeBa; TeOpuM CTpPOEHHS aTOMa, XHMMHMUYECKOH CBS3M U BaJCHTHOCTH;
OCHOBHBIE 3aKOHBl TEPMOJMHAMMKHA M KHHETHUKHM; TEOPUU M 3aKOHBI PAacTBOPOB; TEOPHUIO
CTPOCHHS KOMIIJICKCOB; 3aKOHOMEPHOCTH IEPUOJUYECKON CHUCTEMBbI B XUMHUU DJIECMEHTOB;
TEHJCHIIMU PA3BUTHS HOBBIX pa3/ieJOB XMMHM) U HAYYUTbCS IPUMEHSATH MOJyYEHHBIE 3HAHUS
JUI PEeLIeHUs] IPAKTUYECKUX 3a/1a4 TPO(eCcCUOHAbHON AEATEIbHOCTH,

— IPOBOJWUTH XMMHYECKHE OKCIEPUMEHTBHI II0 IpPEUIaraéMbIM METOJUKAM U
UHTEPIPETUPOBATH MTOIYYCHHBIE PE3YIbTaThI.

3. MecTo aucuMnaunbl (MoayJisi) B CTPYKTYype 00pa30BaTe/IbHOM NPOrpaMMbI

Z[I/ICI_II/IHJ'II/IHa OTHOCHUTCS K 0053aTEIbHOM YacTu 06p8.30BaTeJ'ILHOI7I MporpaMmal.

4. Cemectp(bI) ocBOeHMS U (popMa(bl) MPOMEKYTOYHON aTTECTALMM 110 AUCHHUIINHE

Cewmectp 1, 5K3aMeH.

5. BxoaHblie Tpeﬁonaﬂuﬂ AJiA OCBOCHHUA JUCHUIIJINHBI

Jlnst u3ydeHust U ocBoeHMst Kypc «OO1mas 1 HeopraHudeckast XuMUs» CTpPOUTCs Ha 0aze
3HAaHUW 1O XUMUH, (u3uKe, MaTemaThke, OHOJOTMHM M HHPOpPMATHKE, O0OBEM KOTOPBIX
OIpEAEIIAETCS IPOrpaMMaMy CPEAHEN IIKOJIBI M CUUTAETCS YCBOCHHBIM.

6. SI3bIK peaau3anuu

Pycckuit

7. O0beM TUCHUTIHHBI (MOTYJIA)

OO61as TpyA0eMKOCTh AUCHHUILIIHNHBI cocTaBisieT 3 3.€., 108 yacoB, U3 KOTOPHIX:
— JIeKInu: 28 u.;
— CeMHHApCKUe 3aHATUA: 6 4.
— npaktrdeckue 3auatus. 0 4.;
— nabopatopHsie padoTsl: 30 u.
B TOM YHCJIe TTpaKTHIeckas moaroroska: 30 4.
O0beM caMOCTOSATENLHON padOThI CTY/ICHTA ONpeAeNieH YIYEOHBIM IIIaHOM.

8. ConeprkaHue TMCUUILTHHBI (MOIYJIfI), CTPYKTYPHUPOBAHHOE M0 TEMaM

Tema 1. Xumus —pa30er ecmecmeo3nanus. OCHOBHbIE NOHAMUA U 3AKOHbL XUMUL.



[IpenMer u 3amaum XUMHH, €€ CBsi3b ¢ Ouonorueil. OCHOBBI aTOMHO-MOJIEKYJISPHOTO
yueHusi. PopMbl CyHIECTBOBAHUS MaTepuu. ATOM, MOJIEKYJa, XUMUYECKUI 351eMeHT. [IpocToe n
CIIOXKHOE€ BellecTBO. Moib — Mepa KosMuyecTBa BellecTBa. CTEXMOMETPUYECKUE 3aKOHBI,
yCJIOBHS X IpuMeHeHusl. [loHATHE SKBUBAJIEHTa B XUMUU. 3aKOH 3KBUBAJICHTOB.

Tema 2. Cmpoenue amoma. Ilepuoduueckuit 3akon, nepuoouyeckas cucmema
anemenmos /I.U. Menoeneesa.

Pa3BuTHe mpencraBieHU O CIIOKHOU CTpyKType atoma. Moxenu atoma Pesepdopna,
bopa. OCHOBBI KBAaHTOBO-MEXAaHMYECKOM MOJEIH CTPOEHUs aroma. KBaHTOBBIM Xapakrep
SHEPreTUYECKNX M3MEHEHUM »JJIeKTpoHAa B aroMme. KopyckynsipHO-BOJIHOBas MOpUpojaa
3JIeKTpoHA. YpaBHeHue Jie bpoiisis. BeposTHOCTHBIN XapakTep MOJ0KEHHUS JIEKTPOHA B aTOME.
[Mpuniun  HeompenenenHoctu IeizenOepra. IlonsTue BoMHOBOW (GYHKUMHU. YpaBHEHHE
[penunrepa. DIEKTPOHHOE CTpoeHHWE aroma Bogopona. [lonstue aToMHOIl opOuTaNIH.
XapakTepucTUKa COCTOSIHHSI DJIGKTPOHA B aTOME HAOOpOM KBAHTOBBIX dHCEN. [IpUHIUTIBI
MOCTPOCHUS DIIEKTPOHHBIX O0O0JI0YEK MHOTOXJIEKTPOHHBIX aroMoB. [IpuHIMI HauMeHbIIEH
sHeprud. [Ipunnun [laymu. [IpaBuno Xynna.

DHepreTuyeckas JAuarpaMma ypOBHEW, TMOAYpPOBHEW, aTOMHBIX opoOutaneii B
MHOTO?JIEKTpOHHBIX aTtomax. [lepuogmueckuit 3axon .M. MengeneeBa. Ctpykrypa u ¢opma
NEepUOINYECKON cucTeMbl. CBS3b 3JIEKTPOHHOTO CTPOCHUS aTOMA 3JIEMEHTA C €r0 MOJI0)KEHUEM B
nepuoje, rpylme, noarpynne, cemencrse. [lepuoanMYHOCTh B M3MEHEHHM CBOWMCTB aTOMOB
9JIEeMEHTOB (paJuycoB aTOMOB W HWOHOB, SHEPIMM HMOHHU3ALMHU, CPOJCTBA K DIEKTPOHY),
XUMHUYECKUX CBOWCTB TMPOCTBIX W CJOXKHBIX BEIIECTB KaK pE3yJbTaT MEPUOJUIHOCTH
3JIEKTPOHHBIX CTPYKTYpP aTOMOB.

Tema 3. Xumuueckan ceaso.

Mopenb BO3HUKHOBEHHUS U MPUPOJIa XUMUYECKON CBSI3U. XapaKTEPUCTUKH XMMHUYECKOM
CBSI3U: DHEPIUs, JUIMHA, BAJICHTHBIC YTJIbI, KPATHOCTH, MOJSIPHOCTh. T€0pUH KOBAaJECHTHOMN CBA3U:
MeTo]l BaleHTHBIX__ cBszet (MBC) u merox monekynspHbeix opOutaneir (MMO). VYcnoBus
o0Opa3oBaHHUsl KOBaJIeHTHOM cBs3u. CBoiicTBa KOBaJeHTHOH cBsi3u. COBpEMEHHOE IOHATHE
BaJIEHTHOCTH. KOBaJIeHTHOCTh, KOOPJAMHALMOHHOE YHUCJO, CTENEHb OKHUCJIEHHS aTOMOB B
coeMMHEHUsX. [uOpuan3anus AaTOMHBIX OpOMTajieil W MPOCTPAHCTBEHHOE CTPOEHUE
ra3oo0pa3Hbplx MojeKkynd. CBs3bIBAIONINE, HECBS3BIBAIOIINE, PA3PBIXJISIONNE OpPOUTANH.
[TpUHIUTIBI TOCTPOCHHS SHEPTETUUECKUX JIUarpaMM JIByXaTOMHBIX TOMO- U T€T€POHYKIIEAPHBIX
MoIeKyI, oOpazoBaHHbIX dneMeHTamu | u Il meprogoB nepuoaudeckoii cuctemsl. MloHHas cBA3b,
CBOMCTBAa MOHHOW CBsi3H. [lomspuzanus (MOJSprU3yeMOCTh, MOJISPHU3YIONIee JIEHCTBHUE) HOHOB.
Bnusnue nonspuszanuu Ha cBoiicTBa BemiecTBa. CBOMCTBA COEAMHEHUN € MPEUMYHIECTBEHHO
WOHHBIM THUIIOM CBs3U. MeTaminueckas cBsi3b. BogopoaHast CBs3b.

Tema 4. Komnnexcnwle (koopounayuonnvle) coeOuHenus.

OCHOBHBIE TIOHSITUS XHUMHH KOMIUJIEKCHBIX COCIMHEHHI: KOMILIEKCOOOpa30BaTeb,
JUTaHbl, KOOPAWHAIIMOHHOE YHCJIO, BHEUIHSAS W BHYTPEHHSAS cQepbl KOMIUIEKCHOTO
coenuHeHUs. HomeHkmnatypa, KJIacchl, M30MEpHs KOMIUIEKCHBIX coenuHeHuil. OObsicHEeHue
XUMUYECKOMN CBSI3U B KOMIUIEKCHBIX COEIMHEHMSIX C MO3ULIMIA MeToa BaneHTHBIX cBsa3el (MBC).
DJIEMEHTBl TEOPUU KPUCTAUIMYECKOro Tmois. Jluccorumarus KOMIUIEKCHBIX —COEIUHEHUH.
KoHcTanTa ycTOHYMBOCTH KOMIUIEKCHOTO MOHA. POJIb KOMITIIEKCOOOpa30BaHUs B OMOIOTHIECKIX
IIPOILIECCaAX.

Tema 5. Yuenue o xumuueckom npoyecce. Inemennvl Xumuueckoil mepmoouHamuKu.

OcHoBHble TIOHATHSA. CHUCTeMBI (M30JMPOBAHHBIC, 3aKPBITHIE, OTKPHITHIE). BHYTpeHHSS
sHeprust. Oynkuun cocrosinud. IlepBblii 3aKk0H TepMoauHAMUKHU. [loHSATHE >HTANBNMHU. 3aKOH
['ecca. DHTanbnus oOpa3oBaHUs BEIIECTBA, XUMUYECKOW PEaKIMH. DHTPOIHUS KaK JIBHKYLIUI
dakTop XuMHUecKo peakiuu. DHeprus I'mb60ca kak KpUTepuil BO3ZMOXKHOCTH XMMHUYECKOH
peakiuu. [IpUMEHMMOCTh 3aKOHOB TEPMOJAMHAMHUKH K JKUBBIM cucTeMaM. OOpaTumbie ©
HeoOpaTUMbIEe XUMUYECKUE peakinu. TepMoanHaMuYecKoe paBHoBecre. KoHcTaHTa paBHOBECHS
XUMUYECKOW pEaKInu, CBs3b C dHepruedl ['mbb6ca. 3akoH neiicTByrommx Macc. CmemeHue
xumMuueckoro pasHosecus. [Ipuanun Jle-Illarense.



Onemenmol  xumuyeckou xunemuxu. CKOPOCTh XUMHYECKOW pEaKLHUH, METOABI €€
u3Mmepenus. Kunetnueckoe ypaBHeHue. [Iopsaok U MONEKYISIPHOCTh PEeaKIMK. DJIeMEHTapHbIE
XuMu4eckue peakiuu. CHoKHbIe peakluu. DJHEpPrus aKTUBALMH. 3aBHUCUMOCTb CKOPOCTHU
peakiuu ot TemnepaTtypsl. Karamus.

Tema 6. Pacmeopui, céolicmea pacmeopos.

Knaccudukanus pacrsopos. [Tonsitue o ¢pazoBbix paBHOBECUSIX U

nuarpammax coctossHus. ®aszoBas quarpamma coctostaus Bojsl. [IpaBuio ¢a3 ['mb6ca.
[Tonstue o0 wuaeanbHOM pactBope. CBoHCTBa pa30aBICHHBIX PACTBOPOB HEIIEKTPOIHUTOB.
3akonbl Payns. Kpuockomus u 30ynnockonusa. Ocmoc. OcMOTHYECKOE JaBJIEHUE PAaCTBOPOB.
3akon Bant-I'opda.Ocmoc B mpupomse. OcoOEHHOCTH OCMOCa JKMBOW KIETKH. PacTBOpsI
eKTpoUTOB. OTKJIOHEHHE pPACTBOPOB JJIEKTPONMTOB OT 3akoHOB Payns u Bant-I'odda.
[TonsitTue wu3oTOHMYEeckoro Kodpdunmenta. Teopus >IEKTPOIUTUUYECKONH IHUCCOLMALIUU.
[IpencraBieHne 0 MeXaHU3ME DSJIEKTPOJUTHYECKOM aucconuanuu. CreneHb AUCCOLMALNU.
CunpHbie U cnalble 3IeKTPOIUTHL. [IpruMeHeHue 3akoHa ACWCTBYIONIMX MacC K PaBHOBECHSIM B
pacTtBopax 31eKkTpoiauToB. KoHcTanTa qucconuanuu ciadoro anektponura. Kaxyiascs cTeneHb
JUCCOLIMAIIMU CHIIBHOTO 37eKTposuTa. [ToHstre 06 akTuBHOCTH U KO3 (DULIMEHTaX aKTUBHOCTH.

HonHble paBHOBECHS B PaCTBOPAX JJIEKTPOIUTOB. PaBHOBecue nucconmanuu Boasl. on
ruapokconus. VoHHoe mpousBeneHue BOJbL. Bomopoanbsiii mokaszarens (pH) pacTBopos.
Kucnornocts u mienoynocte mnous, pH xuuakoctedt opranusma. ['maposus conei. Poib
MPOLIECCOB TUAPOJM3a B KMBOM oOpraHu3Me. PaBHOBecHMe ManopacTBOPUMBINA SIEKTPOIUT —
HachllleHHbIH pactBop. [lpousBenenue pactBopuMocTH. OKHCIUTEIHLHO-BOCCTAHOBUTEIbHBIE
MPOLIECCHl B pacTBopax. BakHeillne OKUCIUTENH W BOCCTAaHOBHUTENU. MOHHO-MOJEKyIspHbIE
YpaBHEHUSI  OKUCIUTEIHHO-BOCCTAHOBHUTENBHBIX  peakuuil.  [loHarue  cTrangapTHOrO
JMEKTPOAHOTO TMOTeHIMana. Psan  HampsokeHuit  MmeTayioB.  HampaBieHwe mpoTeKaHus
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIMMA. DJEKTPOJIU3 B pacTBOpax M pacmuiaBax. Poib
OKHCITUTEIbHO-BOCCTAHOBUTEIBHBIX IPOIIECCOB B )KUBBIX CUCTEMAX.

Tema 7. Pacnpocmpanennocms xumuueckux snemenmos. Booopoo. dnemenmur VII A
zpynnbul (2a102eHbl).

Bomopon. Crpoenue aroma. Ilonmokenuwe B mepuogumdeckoi cucteme. HaxoxpeHue B
NpPUPOJE, METOJbl TOJNYYEHHs, NPUMEHEHHE MOJEKYISIPHOrO BOJOPOJA, €ro CBOMCTBA.
Bonoponnbie coennHeHNs: METAJIIIOB U HEMETAJLIOB.

OO0mias xapakTepuCTHKa TaJIOTeHOB (CTPOCHHE aTOMOB, UX pa3Mepbl, HOHU3AIMOHHbBIE
MOTEHLIMaNbI, CPOACTBO K AJIEKTPOHY, CTENEHU OKHUcIeHus ). HaxoxaeHue raJoreHoB B MpUPOJE,
CrocoObl TIONyYyeHUs: CBOOOJHBIX TaJOr€HOB, OKHUCIHUTEIbHBIE CBOWMCTBA, MPHUMEHEHHUE.
3aKOHOMEPHOCTH B U3MEHEHUU CBOMCTB raJIOr€HOBOJOPOJOB U TaJOr€HOBOJOPOIAHBIX KHUCIOT.
INanorennasl metaioB. Kucinopoansle coenHeHns raioreHoB. OKCOKUCIOTHI XJI0pa: CTPOEHHE
QHUOHOB. XapakTep MW3MEHEHUsI KHUCJIOTHBIX M  OKHCJIHUTEIbHBIX CBOWCTB B  psay
KHCIIOPOJCOACPKAIINX KUCIOT XJiopa. [I[puMeHenre coefuHeHn rajloreHoB.

Tema 8. Xumus snemenmos VIA u VA epynn (kucnopoo, cepa, azom, ¢pocghop).

OOmiast xapakTepucThka dyeMeHTOB VIA rpynmbl XanbKOT€HOB (CTPOCHHE aTOMOB,
MOJIEKYJI, aJJIOTPOTHSI POCTHIX BEILECTB).

Kucnopon, ero nonyuenue u npumeHerne. O30H, €ro nojiyueHue, poiib B ipupoae. Boxa,
CTPOEHHE MOJIEKYJIbI U BEIIECTBA. AHOMAJIbHBIE CBOMCTBA BOBI.

[lepokcua Bogopoaa: CTpOEHUE aHUOHA, KUCTIOTHBIE, OKUCIUTEIbHO-BOCCTAHOBUTEIIbHbBIE
CBOMCTBA, NIOJIy4€HUE, IPUMEHEHHUE.

Cepa. Haxoxpaenue B TMpupoje, IMOIYyYEeHUE, TPUMEHEHHE. OKOJOTHYecKas H
Ouonoruueckass posib cepbl. Bogoponneie coenuHeHusi cepbl. CepoBOJOpPOA: CTpPOEHHUE
MOJIEKYJIbI, TOJY4YeHHe, NpuMeHeHue,cBoiicTBa. CepoBogoponnas kucnora. Cynbduasl u
MO CYITB(UTBL.

OOmast xapakTepUCTHUKAa THIIMYECKHX OJJIEMEHTOB VA rpynnsl (CTpOEHHE aTOMOB,
MOJIEKYJI, aJUIOTPONHS MPOCTHIX BeulecTB). HaxoxaeHue B mpupoje, noiayueHue. buoreHHocTh
azota u (hocdopa, 3KoIOorUIEecKas poib.



Bonoponusie coegunenusi azora. Crpoenue Monekyn. Ilomydenue, cBoiicTBa,
npuMeHeHne. ['mapokcun u conu amMmoHwus. KucnopoaHele coeauHeHus a3zora u (docdopa.
Okcubl a30Ta: CTPOCHUE MOJIEKYJI, CBOMCTBA. DKojiornueckas poib okcuaos azora (II) u (IV).
A3OTHAs ¥ a30TUCTAsE KUCIIOTHI, UX COJIA. A30THBIC YI0OpEHHUS.

Oxcoxkucnorel  pochopa (dhochopuoBarucras, dochopucras, ¢ochopHas): crpoeHue
AQHMOHOB, KUCJIOTHBIC U OKHCIUTEIbHO-BOCCTAHOBUTEIbHBIC CBOMCTBA. [IpuMeHenne dpochopHoii
kucnotel U (ocdaros. Ilomudocdarsr. ATO. CpaBHuTeNbHAsS XapaKTEpUCTHKA a30Ta M
docdopa.

Tema 9. Inemenmut IVA u I11A 2pynn (y2nepoo, kpemuuii, 60p).

OOm1ast XapaKTepUCTUKA TUITMYECKUX JIEMEHTOB - YIIIEpo/ia, KpeMHHUs U Oopa (CTpoeHue
aTOMOB, IIOJIOKEHHE B TEpUOJMUYEcKOi cucteme). CTpoeHHe MOJIEKYJ MPOCTHIX BELIECTB.
Haxoxxnaenue B mpupojie, MOJyYeHUE W MPUMEHEHHE YIepona W KpeMHus. buonormueckas u
HKOJIOTHYECKAs POJIb YIIIEpOaa.

Oxcunpl yriepona. CTpoeHHE MOJIEKYJI, CBOMCTBA, MOJIydYeHHE, TPUMEHEHHE. YTOJIbHAs
KHCJIOTA U ee coli. Poub yriileknucnoro raza B OMOXUMHYECKUX MPOIECccax.

Tema 10. Cpasnumenvnas xapakmepucmuxa s- u p-memannos (uienounvie,
uie104HOo3eMeIbHble MEMAilibl, AIIOMUHUIL, 071060, C6UHEN).

3aKOHOMEPHOCTH B W3MEHCHHUU OJIICKTPOHHBIX KOH(UTypaluii, BEJIWYHH PaJUYCOB,
SHEPTUH MOHM3AIMM AaTOMOB IIEJIIOYHBIX U IIENIOYHO3eMEIbHBIX MeTawioB. CocrosiHue
BAJICHTHBIX 3JICKTPOHOB y aTOMOB AQIOMUHUS, OJIOBA, CBUHIIA, MPOSBISEMbIE NMH CTCTICHU
okucneHus. [loydeHne MIENOYHBIX, IIETOYHO3EMENbHBIX METAUIOB, AJIOMHHHS M OJIOBA, MX
CBOWCTBA M IPUMEHEHHE. BHOTeHHAs POJIb KaJIMs U HATPHUS, KAJIBLUS ¥ MarHusl.

Tema 11. Cpasnumenvnasn xapakmepucmuka d-sniemenmos.

CormocTaBiieHHEe JICKTPOHHBIX KOHPHUTypaluii, BETHYUH PaIHyCOB, SHEPTUIl HOHHU3AIINH,
XapaKTePHBIX CTEIICHEH OKUCIICHUs aTOMOB DJIEMEHTOB MOATPYIIBEI Meau U nuHKa. [lomydenue
METaJIJIOB, UX CBOMCTBa M mpuMeHeHHe. buoreHHas poib Menu. TOKCHYHOCTH COENMHEHUN
pryTtH. ComnocTaBlieHHE CBOMCTB OKCHJIOB, THIPOKCHIOB 3JIEMEHTOB MTOATPYIIITHI IUHKA.

CormocTaBiieHHe JICKTPOHHBIX KOHPUTypaluii, BETHYUH PaIHyCOB, SHEPTUI HOHHU3AIINH,
CTETIeHEH OKHCIIEHWsI aTOMOB AJIEMEHTOB MOJTPYIN BaHAIWs, XpOMa, MapraHila U CeMencTBa
xkenesa. [lonydeHne u cpaBHEHHE CBOIMCTB MPOCTHIX BEIIECTB, UX MPUMEHEeHUEe. buorenHas poinp
KeJe3a ¥ MapraHiia.

3aKOHOMEPHOCTH M3MEHCHHSI OCHOBHBIX H BOCCTAHOBHTEIBHBIX CBOWCTB B psmy: V2 —
Cr¥* — Mn?* — Fe** — Co?* — Ni*"" conu JIByXBaJICHTHBIX SIEMEHTOB

9. Tekymuii KOHTPOJIb O AUCHUILINHE

Texkymmii KOHTPOJb IO TUCHHIDIMHE MPOBOJUTCS IYTEM KOHTPOJIS MOCEIIaeMOCTH,
IPOBEIEHUS  KOHTPOJBHBIX  PaloT, BBIIOJHEHUS  JOMAIlHUX  3a/laHUil,  BBINOJHEHHUE
nabopaTtopHbIX pabOT M HamucaHue JabopaTopHOro ortyera, U (¢ukcupyercs B ¢dopme
KOHTPOJIbHOM TOYKHM HE MEHee OJHOrO pa3a B ceMecTp. TeKyluil KOHTPOJb MO3BOJSET
npoBepuTh nprodperernsie 3Hanus mo MOIIK-6.1, MOIIK-6.2.

10. Mops10k MpoOBeaeHUsI U KPUTEPUH OIlEHUBAHUS NMPOMEKYTOYHOM aTTeCTALUH

DOK3aMeH TMpoBOAMTCS B YycTHOH Qopme mo Owneram. bumer conxepXut aBa
TEOPETHYECKUX BONPOCAa M JBa MPAaKTHUYECKUX 3anaHus. [IpomomKUTENbHOCTh MOJATOTOBKH
oTBeTa 1o Omieram 45 MUHYT, 0TBET 20 MUHYT.

[TpoMexyTOUHbII KOHTPOJIb MO3BOJISIET MPOBEPUTH NpruodpeTeHHble 3HaHusa no MOIIK-
6.1.

[Ipumep 3K3amMeHallnOHHOTO OuIeTa!

TOMCKHUM FOCYI[APCTBEHHI)II71 YHUBEPCUTET
Kadenpa Heoprannieckoit XuMuu



IK3aMeHALMOHHELIN OUJIeT
OO0urasi 1 HeOpraHm4veckKast XuMus
Buaer Ne 1

1. Pa3BuTHe TpenCTaBICHUN O CIOXHOW CTPyKType aroma. Mogenu aroma Pesepdopna,
bopa. OcCHOBBI KBAaHTOBO-MEXaHHWYECKOW MOJEIM CTpOCHHS aroMa. KBaHTOBBIA XapakTep
SHEPreTHYECKMX M3MEHEHHMH OJJIEKTpoHa B artome. KopmycKyaspHO-BOJHOBas MpHUpOAA
3JIeKTpOoHA. YpaBHeHue ne bpoitis.

2. Bopopon. Ctpoenue aroma. [lonoxenue B nmepuoauueckoii cucreme. Haxoxaenue B
IPUPOJIE, METOBI IOJyUEHUS, IPUMEHEHUE MOJIEKYIISIPHOIO BOJOPOa, €0 CBOICTBA.

3. Jlns aroma Bi namucars:

a) pacIpe/esieHUe IEKTPOHOB 110 SHEPTETHYECKUM YPOBHSIM (JHEpPreTHUECKas TuarpaMmma);
0) anekTpoHHbIE (HOPMYIIBI (TTOJIHBIE U KpaTKUeE);

B) CXEMY pacrpe/ieJICHHUs BJICHTHBIX SJICKTPOHOB 10 AaTOMHBIM OpOHTAISIM;

T') yKa3aTh YHCJIO HECTIAPEHHBIX JICKTPOHOB.

4. TlopbGepute KOX(POUIMEHTH B YpaBHEHHHM PEAKIMHA METOJIOM IMONYyPEaKIHid, YKaXHTe
OKHUCJIUTEIb U BOCCTAHOBUTEb:

Sn + HNO;= Sﬂ(NOg)z + NO, + H,0.

Pesynbprarel  2K3aMeHa ~ ONPENENAIOTCS  OLCHKAMH  «OTIMYHO»,  «XOPOILIO»,
«YZAOBIIETBOPUTEIBHO», HEYAOBIETBOPUTEILHOY.

Kpumepuu oyenusanus

«OTJINYHO» - CTYIOEHT CaMOCTOSITENIbHO, B JIOTMYECKOM IOCIEAOBATEIbHOCTH U
UCYEpIBIBAIOIIE OTBEYaeT Ha BCE BOMNPOCHl Owuiera, MOAYEpPKUBas IpPU OSTOM CaMoe
CYIIECTBEHHOE, YMEeT aHAJIW3UpPOBaTh, CPAaBHMUBATh, KJIACCU(PHUIMPOBATh, 00001IATh,
KOHKpPETH3UPOBaTh M CHUCTEMATHU3HPOBATh M3YyYEHHBIM MaTepuas, BBIACIATH B HEM IJIaBHOE:
YCTaHABIIMBATh NPUUYNHHO-CJIEICTBEHHBIE CBSI3U.

«XOpOILIO» - CTYJIEHT B JIOTMYECKON MOCIEA0BATEILHOCTH U UCUEPIBIBAIOIIE OTBEYAET Ha
BCE BOINPOCHI OMjIeTa ¢ MOMOIIbIO HABOAIIMX BOIIPOCOB 3K3aMEHATOpa, MOJUEPKUBAs IIPU 3TOM
caMo€ CYIIECTBEHHOE, yYMEET aHaJIM3UpOBaTh, CpPaBHUBATH, KIACCU(UIIMPOBATH, 0000IIATH,
KOHKPETH3UPOBaTh M CHUCTEMATU3MpPOBaTh M3YyYEHHBIM MaTEpHaj, BBIICIATH B HEM IJIABHOE:
yCTaHaBIMBATh MPUUNHHO-CJIEICTBEHHBIE CBSI3U.

«yIOBJIETBOPUTEIILHO» - CTYJAEHT B JIOTHUECKOM MOCIEA0BATEIBHOCTH U UCUEPIIBIBAIOLIE
OTBEUaeT Ha BCE BOMPOCHI OWJieTa C TMOMOINBIO HABOJSAIIMX BOIPOCOB 3K3aMeHATOpa, HO
nonyckaer He Oonee 3 ommOOK, MOJYEPKUBAs TPU 3TOM CaMOE€ CYIIECTBEHHOE, YMeEeT
aHAIM3UPOBaTh, CpPaBHMUBATh, Kiaccu(puUUpoBaTh, 00001IaTh, KOHKPETHU3UPOBATH U
CHUCTEMATHU3UPOBAaTh W3YyUEHHBIM Marepual, BBIAEIATH B HEM IJIABHOE: YCTaHABJIMBATbh
MPUYNHHO-CJIEICTBEHHBIE CBS3H.

«HEYIOBJIETBOPUTEIIBHO» - CTYJIEHT HE MOXKET B JIOTUYECKOW IIOCIEN0BATEIBHOCTH U
MCUEpIBIBAIOIIE OTBEYaTh HA BCE BOIPOCHI OuJieTa C IOMOIIBI0O HABOJSALIMX BOIPOCOB
JK3aMeHaTopa, HE YyMeeT aHaJu3upoBaTh, CpPaBHMBATh, KiaccuuIupoBaTh, 00001IIaTh,
KOHKpPETH3UPOBaTh M CHUCTEMATHU3UPOBATh M3YUEHHBIM MaTepuall, BBIICISITh B HEM TIJIABHOE,
YCTaHABIIMBATh NPUUNHHO-CJIEICTBEHHBIE CBSI3U.



11. YyeOHO-MeTOOAMYECKOE 00ecIIeueHue

a) DIEKTPOHHBIN y4eOHBIH KypCc 1O JUCHHUIUIMHE B SJICKTPOHHOM YHHBEPCUTETE
«Moodle - https://moodle.tsu.ru/course/view.php?id=17165

0) JJabopaTopHBIi MPaKTHKyM IO OOmMe W HEOPraHWYeCKOW XHUMHH : y4eOHO-
METOJIMYEeCKOe TocoOme sl CTyneHTOB | Kypca bronormdeckoro WMHCTHTYTa HampaBlICHUN
noarotoBku 020400 — «ouomnorus» u 021900 — «mouBoBeaeHue» / Tom. roc. yH-T, Xum. ¢ax.,
[Kad. Heopr. xumuuu ; coct. JI. A. bobkosa, H. M. Kopotuenko]. - Tomck : M3natenbckumii JJom
Tomckoro roCcyapCTBEHHOTO YHUBEPCUTETA, 2015. URL:
http://vital.lib.tsu.ru/vital/access/manager/Repository/vtls:000503089

B) Meroanueckue MaTepuaiabl JJig TOATOTOBKM K CEMHUHApPCKUM 3aHATUSAM IO
mucrumuinae "OOmias u HeopraHudeckass XuMmus'": Uisl CTYACHTOB 1-To kKypca buonorudeckoro
uHCTUTYTa HarnpasiaeHui moaroroBku 020400 - "6uomorus" u 021900 - "mouBoBenenue" / Tom.
roc. yH-T, XuM. (ak., [Kad. Heopran. xum. ; coct. JI. A. bobkoBa]. - Tomck : M3narensckumii
Hom Tomckoro roCy1apCTBEHHOTO YHHUBEPCUTETA, 2015. URL:
http://vital.lib.tsu.ru/vital/access/manager/Repository/vtls:000503096

12. Ilepeuyenn y4eGHOIi 1uTEpaTyphl U pecypcoB cetu UHTepHeT

a) OCHOBHas JUTEparypa:

— JIpo3znoB A. A. Heopranuueckast xumus: B 3 1.; 1. 1, 2; T. 3 (kH. 1., 2) / A. A. JIpo31oB,
B. II. 3nomanos, I'. H. Mazo, ®. M. Cnupunonos; nox pexn. 0. JI. TperbskoBa. — M.:
Axagemus, 2004-2008. — 233, 365,348, 399 c. Daekrponnas Oubamorexka TI'Y (mocTyiHO
ypraresrsiM HB TT'Y)

— AxmeroB H. C. O6mas u Heoprannueckas xumus / H. C. AxmeroB. — M.: Beicmas
mkoja, 2009. — 742 c.

OnekrponHas 6udnuoreka TI'Y (nmocrynHo unrarensm Hb TT'Y)

— WBanoBa ®@. U. TeopeTnueckue OCHOBBI HEOPTAHMUECKOW XUMUU: ydeOHOE mocooue /
®. U. NBanoBa. — Yebokcapsl: M31-Bo Uysamickoro yH-Ta, 2010. — 24ArapkoB A.Il. DxoHoMuKa
u ynpasienue Ha npeanpusatuu / A.Il. Arapkos [u ap.]. — M.: lamkoB u Ko, 2021. — 400 c.
https://koha.lib.tsu.ru/cgi-bin/koha/opac-detail.pl?biblionumber=304687

0) IONOJIHUTENbHAS JINTepaTypa:

— TpetbsikoB 0. JI. Heopranuueckass xumusi. Xumus snemeHtoB: kH. 1, 2 / FO. ]I
Tperbsikos, JI. 1. Mapteinenko, A. H. I'puropses, A. 10. LuBanze. — M.: Xumus, 2001. — 471,
1053 c¢. Daexrponnas 6udmmoreka TI'Y (moctymao untarensm HB TIY)

— HexkpacoB b. B. OcHoBsl o6u1eit xumun: B 2 1. / b. B. Hekpacos. — CIIO.: Jlans, 2003.
— 656, 687 c. 5. VYraii f. A. OOmas u Heoprannueckas xumus / f. A. Yrail. — M.: Beiciias
mikona, 2000-2004. — 526 c¢. Dnextponnas 6udauoreka TI'Y (mocrymuo yurarensm HB TT'Y)

B) pecypchl cetn VIHTEpHET:

—www.chem.msu.ru  (http://www.chemnet.ru) —  mopran  ¢yHIaMEHTAILHOTO
XUMHYecKoro oopazoBanust Poccun — noctyn cBo6oHbIH (nata obparienus: 06.10.16).

— http://chem100.ru/elem.php?n=16 — cnpaBOYHUK XUMHKa — JOCTYI CBOOOJHBIN (1aTa
obpamenus: 05.10.16).

— https://xumuk.ru/spravochnik/a.ntml ~ — cnpaBouHuk T™O BemecTBaM — JOCTYII
cBoOOIHBIN (naTta oOpamenus: 05.10.16).

— https://xumuk.ru/ — caldT 0 XUMHU — JOCTYm CBOOOMHBIH (IgaTta OOpalleHHUS:
07.10.16)13.

13. llepeyenb HHPOPMALMOHHBIX TEXHOJIOT U

a) JIMIIEH3UOHHOE U CBOOOJIHO PACTIPOCTPAHIEMOE MPOrPAMMHOE 00ECTICUCHHE!


https://moodle.tsu.ru/course/view.php?id=17165
https://moodle.tsu.ru/mod/url/view.php?id=356059
https://moodle.tsu.ru/mod/url/view.php?id=356059
http://vital.lib.tsu.ru/vital/access/manager/Repository/vtls:000503096
http://sun.tsu.ru/limit/2016/000048613/000048613.pdf
http://sun.tsu.ru/limit/2016/000048613/000048613.pdf
http://sun.tsu.ru/limit/2016/000048613/000048613.pdf
https://koha.lib.tsu.ru/cgi-bin/koha/opac-detail.pl?biblionumber=304687
http://sun.tsu.ru/limit/2016/000048613/000048613.pdf
http://sun.tsu.ru/limit/2016/000048613/000048613.pdf
http://chem100.ru/elem.php?n=16
https://xumuk.ru/

— Microsoft Office Standart 2013 Russian: maker mporpamMm. BkirodaeT MmpHIOKeHHs:
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);

— yOJIMYHO JOCTYIHBIE oOavnble TexHosoruu (Google Docs, SIHaekc AucK U T.11.).

0) nHpOPMAITMOHHBIE CIIPABOYHBIC CUCTEMBI:

— DNEeKTPOHHBIN KaTaJjor Hayunoi OoubmmoTexu Ty -
http://chamo.lib.tsu.ru/search/query?locale=ru&theme=system
— DneKTpoHHAas 6ubnuoreka (penozurtopwuii) Ty -

http://vital.lib.tsu.ru/vital/access/manager/Index
— OBC Jlans — http://e.lanbook.com/
— 3BC Koncynbrant ctyaenTa — http://www.studentlibrary.ru/
— ObpasoBatenbHas mwardopma KOpait — https://urait.ru/
—9BC ZNANIUM.com — https://znanium.com/
— OBC IPRbooks — http://www.iprbookshop.ru/

14. MaTepuaJbHO-TeXHHYECKOE 00ecneueHue

OOyueHne DUCHUIUIMHE OCYIIECTBIISIETCSI C MCIIOJIB30BAHUEM CICAYIONIUX TUIOMIAAeH U
00opyIoBaHUs:

—JICKIMOHHAs ~ ayJUTOPHs, OCHAIlEHHAs MYJIbTUMEIUNUHBIM  OOOpYyAOBaHUEM  JUIS
JIEMOHCTPALIMU MPE3CHTALMMN, CIAlI0B U KOMIIBIOTEPHOM aHMUMAalMW; MHTEPAKTUBHOWU JOCKOH
(ayautopust Ne 311 6-ro yue6Horo kopmyca TT'Y);

—iabopatopHsbie ayautopuu (Ne 221, 6-ro yaeoHOTO KOoprnyca TTY).

Jlaboparopuu OCHaIICHbl BBITSKHBIMA M CYIIWIbHBIMU MIKadamu, MydensiMu, Becamw,
ICKTPOTUIMTKAMHU, JUCTHJUIITOPAMH, UEHTpu(yramu, TEPMOMETpPAMH, CTCKISHHOW U
dapdopoBoii mocynoit; HeOOXOIUMBIMU JIs BBITIOTHEHHSI TAOOPATOPHBIX paboT peakTHBAMHU.

15. Undopmanus o paspadorunkax

JIrotoBa Exarepuna CepreeBHa, K.T.H., TOLEHT Kadepbl Heopranndeckoit xumun HU TT'Y
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