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1. Iless U nu1aHUpYeMBbIe Pe3yIbTATHI 0CBOCHUS JUCHUILINHBI (MOLYJIs1)

[{enbro OCBOCHMSI TUCIUILIMHBI ABIISETCS (POPMUPOBAHUE CIACAYIOINUX KOMITETECHIUI:

OIIK-1 — CiocoOHOCTh pemaTh TUIIOBBIE 334a4H NMPO()EeCCHOHAIBHON JeSITeIbHOCTH Ha
OCHOBE 3HAHMI OCHOBHBIX 3aKOHOB MAaTE€MaTHYECKHX W €CTECTBEHHBIX HAyK C MPUMEHEHHEM
MH(OPMAMOHHO-KOMMYHHKAITMOHHBIX TEXHOJIOTHA.

OIIK-5 — CrtocoOHOCTB y4acTBOBATh B MPOBEACHUH IKCIICPUMEHTAIBHBIX UCCIICIOBAHUMA
B IPO(eCCUOHATBHOM NI TETLHOCTH.

PesynpTaTramu OCBOEHUS AMCLUMUILIMHBI SBJISIOTCS CIEAYIOIIME UHIUKATOPBI JOCTHXKEHUS
KOMIIETEHLIUM:

HOIIK-1.1. Pemaer TumoBble 3amauyd MPO(ECCHOHAIBHONW EATEILHOCTH Ha OCHOBE
3HaHUN OCHOBHBIX 3aKOHOB MaT€MaTUYECKUX U €CTECTBEHHBIX HaYK.

HNOIIK-1.2. Tlpumenser wuHPOPMANMOHHO-KOMMYHUKAIIMOHHBIE TEXHOJOTUU TIPH
pelIeHUU TUIIOBBIX 33]1a4 MPO(HEeCCUOHATBLHOM eI TeIbHOCTH.

NOIIK-5.1. Imeet npeacTaBieHrne O MOCTAHOBKE SKCIEPUMEHTOB B MPO(eCCHOHATBLHOM
NEeSTETbHOCTH.

2. 3aga4yy ocBOECHUSA AUCHUIIINHDBI

— [OJIYUUTH 0a30BEBIC 3HAHUS 110 BAXKHCHIIINM pasaciaM XuMUuu (HepI/IOI[I/I‘-ICCKI/Iﬁ 3aKOH H
CHUCTCMa H n. MeH,Z[CJIeeBa; TCOPUU CTPOCHHUA aTOMa, XMMHUUYECKOM CBS3H M BaJICHTHOCTH,
OCHOBHBIC 3aKOHbBI TCPMOAWMHAMHKHU W KHUHCTHUKH, TCOPHU H 3aKOHBI pPaCTBOPOB; TCOPUIO
CTPOCHHUA KOMIIICKCOB; 3aKOHOMCPHOCTHU HCpHOI[PI‘IGCKOﬁ CUCTEMbI B XHMHH OJIICMCHTOB,
TCHACHLIMUHN PA3BUTHA HOBBIX Pa3acioB XI/IMI/II/I) W HAYUYUTHBCAd TIPHUMCHATH NOJTYYCHHBIC 3HAHHA
IJI pCIICHUA IMMPAKTUYCCKUX 3a1a4 HpO(i)eCCHOHaHBHOI;'I JCATCIIbHOCTH,

— M[OpOBOAWTHL XHUMHYCCKHUC OKCICPUMCHTBI 110 MNIpcajiaraCMbiM MCTOAWKAM U
HUHTCPpHIPCTUPOBATH IMOJTYYCHHBIC PC3YJIbTATHI.

3. MecTo AucuuMniIuHbI (MOayJisl) B CTPYKTYpe 00pa3oBaTeIbHOIi MPOrpaMmMbl

I[I/ICI_II/IHJ'II/IHS. OTHOCHUTCS K 00S3aT€IIbHOM YaCTH 06p330BaTeHLHOﬁ nporpaMmal.

4. Cemectp(bl) ocBoeHUs M opMa(bl) IPOMEKYTOYHOMH ATTECTAIUM 110 AUCHMILIMHE

Cemectp 1, ox3ameH.

5. BxoaHblie TpeﬁDBaHI/Iﬂ AJIs1 OCBOCHHUA NUCHHUIIIIMHBI

Jlns u3yueHust 1 ocBoeHUs Kypce «OOImas U HeopraHudeckas XMMHUs» CTPOUTCS Ha Oase
3HAHUW 1O XUMUH, (u3uKe, MaremaTHKe, Ouosorun U HMHPOPMATHKE, O0O0BEM KOTOPBIX
OIIpEAEIAETCS MPOrpaMMaMy CPEAHEN IIKOJIBI M CYUTAETCS YCBOCHHBIM.

6. SI3bIK peasu3anuu

Pycckun

7. O0beM TUCHUNIUHBI (MOTYJIs)

OO01mmast TPyA0EMKOCTh IUCIUILTAHBI COCTaBIIseT 3 3.€., 108 yacoB, u3 KOTOPHIX:
— nekuu: 28 u;
— CEMUHApCKHUE 3aHATHS: 6 4.;
— npaktrueckue 3anatus: 0 4.;
— naboparopubie padoThl: 304.;
B TOM 4YHCIIe pakTuueckas nmoaroroska: 30 u.
O0BeM caMOCTOSATETHLHOM PabOThI CTYICHTA ONPEIeieH yUeOHBIM IJIAHOM.



8. Cozep:xanue IMCHUILIMHBI (MOYJ151), CTPYKTYPHPOBAHHOE 110 TeMaM

Tema 1. Xumusn — pazoen ecmecmeosnanus. OcHoenvle ROHAMUA U 3AKOHbL XUMUU.

[IpenMer u 3amayn XUMUH, €€ CBSI3b ¢ Ouosoruei. OCHOBBI aTOMHO-MOJIEKYJISIPHOTO
yueHusi. @opMbl CylecTBOBaHUS MaTepuu. ATOM, MOJIeKyJa, XUMUYECKU# 3iemMeHT. [Ipocroe u
CIIOKHOE BelecTBOo. Mosib — Mepa KosnuyecTBa BemecTBa. (CTEXMOMETPUYECKHE 3aKOHBI,
yClIOBUS UX IpUMeHeHus. [loHsTHE DKBUBaNIEHTa B XMMHUU. 3aKOH SKBUBAJIEHTOB.

Tema 2. Cmpoenue amoma. Ilepuoouueckuit 3aKkoH, nepuoouyeckas cucmema
anemenmos /I.H. Menoeneesa.

Pa3BuTHe mpencraBieHUi O CIOXKHOW CTPYKType aroma. Mogenu aroma Pesepdopra,
bopa. OcCHOBBI KBaHTOBO-MEXaHWYECKOW MOJEIM CTpPOeHHUs] aToma. KBAaHTOBBIA Xapakrep
SHEPreTUYECKUX HW3MEHEHUM JJIeKTpoHa B aTtoMe. KoprnyckyssipHO-BOJIHOBas Ipupoa
3JIEKTpOoHA. YpaBHeHUe Jie bpoiisisi. BeposSsTHOCTHBINA XapaKTep MOJIOAKEHHUS SJIEKTPOHA B aTOME.
[Mpunmun neonpenenennoctu [eiizenOepra. [lonsTne BOMHOBON (YHKUMU. YpaBHEHHE
Hlpenunrepa. DIEKTPOHHOE CTpOEHHE aromMa Bojopona. IloHsTue aromMHOW oOpOUTATIH.
XapakTepucTUKa COCTOSIHMSI DJIEKTPOHA B aTOME€ HAOOpOM KBaHTOBBIX uwucend. lIpuHnmmnb
MIOCTPOCHUS DJIEKTPOHHBIX O00O0JIOYEK MHOTOAJIEKTPOHHBIX aTroMmoB. [IpuHIMI HauMeHbIeR
sHeprud. [Ipunnun [laynu. [IpaBuno XyHna.

DHepreTuyeckas JAuarpaMma YpPOBHEW, TMOIYpOBHEHW, aTOMHBIX oOpOuTaleid B
MHOTO3JICKTPOHHBIX aromax. llepmommueckuii 3akon .M. MenneneeBa. CtpykTypa u (opma
MEepUOANYECKON cucTeMbl. CBS3b JIEKTPOHHOTO CTPOCHHS aTOMA 3JIEMEHTA C €ro MOJI0)KEHUEM B
repuojie, Tpymmne, NoArpymnme, cemeicrse. llepuoaMyHOCT, B M3MEHEHUH CBOMCTB aTOMOB
JJIEMEHTOB (paauycoB aTOMOB W HWOHOB, SHEPTUM HMOHU3ALMHU, CPOJACTBA K DIEKTPOHY),
XMMHUYECKUX CBOMCTB TMPOCTBIX U CJIOKHBIX BELIECTB KaK pe3yabTaT MEePUOJUYHOCTH
3JIEKTPOHHBIX CTPYKTYpP aTOMOB.

Tema 3. Xumuueckasn ceaze.

Mopenb BO3ZHUKHOBEHUS U MPUPOJA XUMHUUYECKOW CBS3H. XapaKTEPUCTHUKU XUMUYECKON
CBSI3M: DHEPIUsl, IJIMHA, BAJICHTHBIE YIJIbI, KPATHOCTb, MOJISPHOCTh. T€OpUH KOBAJIECHTHOW CBSI3HU:
MeTosl BajeHTHbIX_cBsizell (MBC) u meron monexynsapHbix opoutaneit (MMO). VYcnous
o0pa3oBaHMsl KOBaJIEHTHOM cBs3U. CBoiicTBa KOBaJeHTHOM cBA3H. COBpEMEHHOE TMOHSATHE
BaJICHTHOCTH. KOBaJ€HTHOCTh, KOOPAMHAI[MOHHOE YHCIIO, CTENEHb OKHUCIECHHS aTOMOB B
coeMHEHUsX. ['uOpuan3anus aTOMHBIX OpOMTajIe W  HPOCTPAHCTBEHHOE CTPOEHUE
ra3oo0pa3Hblx Moyekysd. CBs3bIBalOIIME, HECBS3bIBAIOLINE, Pa3pbIXJIAIONINE OpOUTAIIN.
[IpyHIMIIBI TOCTPOEHUS SHEPTETUUYECKUX JUArpaMM JIByXaTOMHBIX TOMO- U F€TEPOHYKJIEapHBIX
MoOJIEKYJ1, 00pazoBaHHbIX eMeHTamu | u Il nmepuonoB nepuoanueckoit cucremsl. loHHas CBs3b,
cBoWcTBa MOHHOU cBs3u. Ilonmspusanus (HMOISpU3yeMOCTb, MOJSpU3YIOLIee JIeHiCTBHE) MOHOB.
Brnustnue momsipuzanuu Ha cBoiicTBa BemiecTBa. CBOWMCTBA COEAUHEHUN C MPEUMYIECTBEHHO
VOHHBIM THUIIOM CBs3U. MeTammueckas cBsa3b. BogoposnHas cBA3b.

Tema 4. Komnaexchule (Koopounayuonhnsie) cOeOUHEHUA.

OCHOBHBIE TIOHATUS XHMHUHU KOMIUIEKCHBIX COEIMHEHHMH: KOMIUIEKCOOOpa3oBaresb,
JUTaHJbl, KOOPJAMHAIIMOHHOE 4YHUCJIO, BHEWIHSAS W BHYTPEHHS c¢epbl KOMIUIEKCHOTO
coequHeHus. HomeHknarypa, Kiacchl, M30MepHUs KOMIUIEKCHBIX coeluHeHHH. OObsIcHeHHe
XUMHUYECKOHN CBS3U B KOMIUIEKCHBIX COCIMHEHMSIX C TTO3UIIMIA MeTo1a BaleHTHBIX cBsizerd (MBC).
DONeMEeHTBl TEOpPUM KpUCTAUIMYECKOro mois. Jluccoumanuss KOMIUIEKCHBIX COEIUHEHUI.
KoHcTanTa ycTOHYMBOCTH KOMIUIEKCHOTO HOHA. Posb KoMITiekcooOpa3oBaHus B OMOIOTHYECKUX
polreccax.

Tema S. Yuenue o xumuueckom npovecce. Inemenmol Xumuueckoii mepmoouHamuKu.

OcHoBHble IOHATHA. CHcTeMBl (M30JIMPOBAHHBIE, 3aKPBIThIE, OTKPBITHIE). BHyTpeHH:A
sHeprust. Oynkumun coctostHus. IlepBeiii 3akoH TepMmoauHaMuKU. [ToHATHE >HTANBNMM. 3aKOH
['ecca. DHTambnust 00pa30BaHUs BEIIECTBA, XUMUYECKON peakuuu. DHTPONHS KaK JBHKYIIHNA

¢bakTop XxuMudeckoi peakuuu. DHeprust ' mbdca kak KpuTepuii BO3MOKHOCTH XUMUYECKON
peakiuu. [IpuMEHMMOCTh 3aKOHOB TEPMOJMHAMHKH K JKUBBIM cucremMaMm. OOpaTumbie H
HeoOpaTUMble XUMUYECKHe peakiuu. TepmoauHamuueckoe paBHoBecue. Koncranta paBHoBecHs



XUMUYECKON pEaKInuu, CBs3b C dHepruerl ['mb6ca. 3akoH peicTByrommx Mmacc. CmerneHue
xumuyeckoro paBHoBecus. [Ipunnun Jle-llatense.

Onemenmour  xumuueckou kunemuxu. CKOPOCTh XUMHUYECKOW peaKLMM, METOAbl €€
u3mepenusi. Kunernueckoe ypaBHenue. [lopsaok 1 MOJEKYyJISIpHOCTh peakluu. DJIeMEeHTapHbIe
xuMuyeckue peakiuu. CloXHbIe peakiuu. OJHEPrusi aKTHBAIMU. 3aBUCHUMOCTb CKOPOCTH
peakuuu ot Temnepatypsl. Karamus.

Tema 6. Pacmeopui, céolicmea pacmeopos.

Knaccudukanus pactsopos. [lonsarue o $a30BbIX paBHOBECUSX U

auarpammax coctosiHus. @aszoBasi nmuarpamMa coctosiHus Boabl. IlpaBuio a3z I'm60ca.
[Tonstue o0 wuneanbHoM pacTBope. CBoiicTBa pa30aBIEHHBIX PACTBOPOB HEAIEKTPOJIUTOB.
3akonsl Paymna. Kpuockonust u 30ynuockonus. Ocmoc. OCMOTHYECKOE JaBJICHHUE PAacTBOPOB.
3akon Bant-T'opda.Ocmoc B mpupome. OcoOEHHOCTH OCMOCa KUBOW KIIETKH. PacTBOpBI
MEeKTPoUTOB. OTKIOHEHUE PACTBOPOB JJEKTPOIUTOB OT 3akoHOB Payms u Baut-T'odda.
[lonsitue wu3oToHHMYeckoro Koddduuuenta. Teopus dSIEKTPOIUTHUECKON —TUCCOLMAIUU.
[IpencraBienre 0 MeXaHU3ME JJIEKTpONUTHYECKOW auccouuanuu. CTeneHb IUCCOLUAIUU.
CunpHble U cnalble 3MeKTPoauThl. [IpruMeHeHne 3akoHa JEHCTBYIONIMX MacC K paBHOBECHUSIM B
pactBopax 3iekTponuToB. KoHcTanTa quccouunanuu cinaboro snexrpoiura. Kaxyimascs creneHb
JUCCOLUAIIUHU CUIILHOTO AneKkTponuTa. [ToHsTiue 06 akTuBHOCTH U KOA(hUITMEHTaX aKTUBHOCTH.

HonHble paBHOBECHS B pacTBOpax AIEKTPOJIUTOB. PaBHOBecHe aucconuanuu Boasl. Mon
ruapokconus. MoHHoe mpousBeaeHue Boabl. Bopopomusii mnokasatens (pH) pactBopos.
Kucnotnocts u menounocts 1oy, pH xuakocreit opranuszma. ['maponus conei. Poub
MPOLIECCOB THUIIPOJM3a B >KMBOM OpraHu3me. PaBHOBecue MalopacTBOPUMBIN AJIEKTPOJIUT —
HachlllleHHbIH pacTtBop. llpomsBenenue pactBopuMOCTH. OKHUCIUTEIHHO-BOCCTAHOBUTEIIbHbBIE
MPOLIECChl B pacTBOpax. BaxxHeillne OKUCIUTETN UM BOCCTAHOBUTENU. MOHHO-MOJIEKYJISIPHBIE
yYpaBHEHHUS  OKHCJIUTEIbHO-BOCCTAHOBUTEIBHBIX  PEAKIUH. [Tonsartue CTaHJapPTHOTO
ANEKTPOAHOrO MOTeHIMana. Psn HanpsbkeHuit MertamnoB. Hampasienue mnpoTekaHus
OKHUCJIUTEIbHO-BOCCTAHOBUTENIBHBIX pPEaKIMA. DJIEKTpoIM3 B pacTBOpax U paciuiaBax. Poinb
OKHCIIUTEIBHO-BOCCTAHOBUTEIBHBIX IMPOILECCOB B )KUBBIX CUCTEMAX.

Tema 7. Pacnpocmpanennocms xumuueckux ziemenmos. Booopoo. Inemenmur VII A
2pynnol (2anozenui).

Bonopon. Crpoenue aroma. Ilonoxenue B mepuoauueckoi cucreMe. HaxoxneHue B
MpUPOJIE, METOJbl TOJYYeHHs, NPUMEHEHUE MOJIEKYJSIPHOTO BOAOPOJAA, €ro CBOWCTBA.
BonopoHbie coeTnHEHUs] METAJUIOB U HEMETAJLIOB.

OO0mias xapakTepUCTUKa TaJOreHOB (CTPOEHHWE aTOMOB, MX pa3Mepbl, MOHHU3AI[MOHHBIC
MOTEHIIMAJIbI, CPOJCTBO K 3JIEKTPOHY, CTENIEHU OKUCIeHus). HaxoxneHne rajioreHoB B Npupo/e,
CHOCOObI TIOMy4YeHUsT CBOOOIHBIX TaJOr€HOB, OKHUCIHTEIbHBIE CBOWCTBA, MPUMEHEHHUE.
3aKOHOMEPHOCTH B U3MEHEHUU CBOWCTB rajoreHOBOJOPOJOB U TajOreHOBOJAOPOIHBIX KHCIIOT.
lNanorennasl MetamioB. KucnopoaHsle coeMHEHHs rajJoreHoB. OKCOKHMCIIOTHI XJIOpa: CTPOEHUE
QHUOHOB. XapakTep W3MEHEHUs KHUCJIOTHBIX M  OKHCIUTENBHBIX CBOWCTB B  PAIYy
KHUCJIOPOJICOAEPIKAITUX KUCIOT Xjopa. [[pumenenne coequHeHnid rajJjoreHoB.

Tema 8. Xumusn snemenmos VIA u VA epynn (kucnopoo, cepa, azom, ghocghop).

OOmast xapaktepuctuka syeMeHToB VIA rpynmbl XajabKOTeHOB (CTPOEHHE aTOMOB,
MOJIEKYJ1, aJUIOTPOMHS MPOCTHIX BEIIECTB).

Kucnopon, ero noiayuenue u npumerenne. O30H, €ro nojyuyeHue, pois B mpupoae. Boaa,
CTPOECHHUE MOJIEKYJIbI ¥ BEIIECTBA. AHOMAJIbHBIE CBOMCTBA BOJBI.

[lepoxcua Bogopoaa: CTpO€HUE aHUOHA, KUCIIOTHBIE, OKMCIUTEIbHO-BOCCTAHOBUTEIbHBIE
CBOICTBa, OJyuyeHHUE, IPUMEHEHHE.

Cepa. Haxoxnaenwe B Mpupoje, IMOJIyYeHUE, MPUMEHEHHE. OKOJOrH4ecKas U
Ouosorudeckas poib cepbl. Bogoponneie coenuHeHus cepbl. CepoBOJOPOA: CTPOEHHUE
MOJIEKYJIBI, TMOJy4YeHHe, MpHMeHeHue,cBoiictBa. CepoBomopoanas kucinora. CynbQuabl u
MTOJTUCYITB(DUTBI.



OO6mrast XapakTEepUCTHKA THIMHYECKUX deMeHToB VA rpynmel (CTpOSHHE aTOMOB,
MOJIEKYJI, aJUIOTPOIUs MPOCTHIX BemlecTB). Haxoxaenue B mpupoje, noiayueHue. buoreHHocts
a3zota u (hocdopa, IKOIOruIecKas poib.

Bonopoanwsie coenunenuss aszora. Crtpoenue Monekya. Ilomydyenue, CBOMCTBa,
npuMeHenne. [uapokcun u conu ammonwms. KucnmopomHeie coenuHeHus asotra u ¢ocdopa.
Oxkcupl a30Ta: CTPOSHHUE MOJIEKYJI, CBOMCTBA. DKoJloruueckas poib okcuaos azora (II) u (IV).
A30THas ¥ a30TUCTAst KUCJIOTBI, UX COJIA. A30THBIE YIOOPCHHS.

Oxkcokucnotel (dochopa (pochoprHoBarucras, docdopucras, dochopHas): CTPOCHHUE
AHMOHOB, KUCJIOTHBIC U OKUCIIUTEIHbHO-BOCCTAHOBUTEINIbHEIE cBOWCTBA. [IpuMenenue dhocdopHoit
kucinotel U (ocdaros. Ilomudocharer. ATD. CpaBHuTENbHAs XapakTEPUCTHKA a30Ta |
docdopa.

Tema 9. Inemenmot INVA u |11A epynn (yenepoo, kpemnuii, 60p).

OO01mas xapakTepUCTHKA TUITUYECKUX 3JIEMEHTOB - yIiepoja, KpeMHus u 0opa (CTpoeHue
aTOMOB, TIOJIOXKEHUE B IMepuoanueckoil cucreme). CTpoeHHuE MOJEKYJ MPOCTHIX BEIIECTB.
Haxoxnenue B mpupoje, MoixydeHue U NmpuMeHeHHe yriepoia W KpemHwus. buonorudeckas u
9KOJIOTMYECKasl pOjib YIJIepoa.

Oxcupsl yraepoga. CTpoeHUEe MOJEKYJ, CBONCTBA, MOJIy4YeHHE, MPUMEHEHHE. YTOolbHas
KHUCJIOTa U €€ cou. PoJib yriekuciioro raza B OMOXUMHYECKHUX MPOIIECccax.

Tema 10. Cpasnumensnasa xapakmepucmuxka S- u p-memannog (ujenouHbvle,
uien104H03eMeIbHble MEMaivl, ANIOMUHUIL, 071080, CBUHEW).

3aKOHOMEPHOCTH B HU3MEHEHUHU OJJIEKTPOHHBIX KOH(PUTYpaluid, BEITUYUH PaAJIUYCOB,
SHEPrUil HMOHU3AIMK aTOMOB IIEJOYHBIX W IIEIOYHO3EMENBbHBIX MeTauioB. COCTOSIHHE
BAJICHTHBIX 2JIEKTPOHOB y aTOMOB AJTIOMHUHHS, OJIOBA, CBHHIIA, MPOSIBISEMbIE UMH CTCICHH
okucyienus. [lomydeHHe MIETOYHBIX, IIETOYHO3EMENbHBIX METaUIOB, aTlOMUHUS M OJIOBa, HX
CBOICTBA U IpUMEHEHUe. bruoreHHas poJib Kaaus U HaTpHsl, KaJabIUs U MarHusl.

Tema 11. Cpasnumenvnas xapakmepucmuxa d-31emenmos.

ComnocraBieHUe IIEKTPOHHBIX KOHPUTYPAIUNA, BETUIHH PAINyCOB, YHEPTHUH MOHU3AIIHH,
XapaKTepHBIX CTEMEHEeH OKHCIEHUS aTOMOB 3JIEMEHTOB MOATPYIIBI Meau U 1uHKa. [lomydenue
METAJUIOB, MX CBOMCTBAa W NpUMEHEHHE. buoreHHas poiap meau. TOKCHYHOCTh COEOUHEHHI
pTyTu. ComocTaBieHne CBOMCTB OKCHUIOB, THAPOKCHIOB DJIEMEHTOB MOATPYIIIHI IIMHKA.

ComnocraBiieHUE AICKTPOHHBIX KOHPUTYPALUA, BETUYUH PAINYyCOB, YHEPTHUH MOHU3AIIHH,
CTEeTeHel OKHCJICHHsSI aTOMOB 2JIEMEHTOB IMOATPYI BaHAIus, XpOMa, MapraHila U ceMeicTBa
xerne3a. [lonydeHrne u cpaBHEHHE CBOMCTB MPOCTHIX BEIIECTB, UX IPUMEHEHNUE. boreHHas poib
JKele3a U Maprasiia.

3aKOHOMEPHOCTH M3MEHEHHs OCHOBHEIX M BOCCTAHOBHMTENBHEIX CBOWCTB B pamy: VZ' —
Cr2* — Mn?* — Fe?* — Co?* — Ni?" conu JByXBalEHTHBIX JIEMEHTOB

9. Tekyuuii KOHTPOJIb MO TUCHUTIHHE

Texymmii KOHTPOJb MO JUCHUIUIMHE IPOBOAUTCS IMyTeM KOHTPOJS IOCEIaeMOCTH,
IPOBEICHUSI  KOHTPOJIBHBIX  palOoT, BBINOJIHEHUS JIOMAlIHUX 3aJaHUW, BBIIOJHEHUE
nabopaTopHbIX pabOT M HamucaHue J1abopaTOPHOro OT4eTa, M (QukKcupyercs B ¢opMme
KOHTPOJIbHOM TOYKM HE MEHEee OJIHOTO paza B cemecTp. TeKylHHd KOHTpPOJIb I03BOJISET
npoBepuTh npuodperennsie 3Hanms mo MOIIK-1.1., MOIIK-1.2., MOTIK-5.1.

10. Iopsiiok NpoBeAeHUsI 1 KPUTEPUHU OLIEHHBAHUS MPOMEKYTOYHOM aTTecTaluu

DK3aMeH TMpOBOAMTCS B yCTHOW (opme mo Owieram. bumer comepxur 1Ba
TEOPETUYECKUX BOIpPOCAa M JBAa NPAKTHYECKHX 3anaHus. I[IpoaoinKUTENbHOCTH MOATOTOBKH
oTBeTa 1o 6mieraM 45 MUHYT, oTBET 20 MUHYT.

[TpomexyTOuHBI KOHTPOJb MO3BOJISIET MPOBEPUTH MpuodpeTeHHble 3Hanus no MOIIK-
1.1.

[Tpumep 3K3aMEHALMOHHOTO OHIIeTa:



TOMCKHUHN I'OCYJAPCTBEHHBINI YHUBEPCUTET
Kadenpa neoprannieckoit XuMuu

IK3aMEeHALUMOHHBIN OUJIeT
OO0uas 1 HeOpraHu4veckKass XuMmsi
Buaer Ne 1

1. Pa3BuTHe mpeaCTaBICHHUN O CIOXHOW CTPYKType atoma. Monenu atoma Pesepdopna,
bopa. OcHOBBI KBaHTOBO-MEXAHMYECKOH MOJENM CTpOeHHUs aroma. KBaHTOBBIH xapakrep
JHEPreTHYECKUX M3MEHEHMM DJIEKTpOHAa B arome. KopmycKyJsIpHO-BOJIHOBas IIpUpPOJa
3JIEKTpOHA. Y paBHeHue Jie bpois.

2. Bopopoa. Ctpoenue aroma. [Tonoxxenue B nepuoanveckoil cucteme. Haxoxnenue B
IIPUPO/IE, METObI IOJyUEHUS, IPUMEHEHUE MOJIEKYJIIPHOIO BOIOPO/a, €ro CBOMCTBA.

3. Jlnsg aroma Bi Hanmcatb:

a) pacnpeziesieHHe JICKTPOHOB 10 SHEPTETHUECKUM YPOBHSM (JHEpPreTHYeCcKas [uarpaMma);
0) anexkTpoHHbIE (OPMYIIBI (TIOJIHBIE U KpaTKHeE);

B) CXEMY pacrpe/IeICHUs BAJICHTHBIX 3JICKTPOHOB 110 aTOMHBIM OpOUTAIISIM;

T') yKa3aTh YHUCIIO HECIIAPCHHBIX AICKTPOHOB.

4. TlopGepute KOA((UIMEHTHI B ypaBHEHUH PEAKIIUU METOJIOM IOJTypEaKIUii, yKaKUTe
OKHCIIUTEIb U BOCCTAHOBUTEIIb!

Sn + HNO3= Sn(NO3)2 + NO2 + H20.

PesynbraThl  2K3aMe€Ha ~ ONPENENAIOTCA  OLEHKAMU  «OTIMYHO»,  «XOPOLIO»,
«YIOBIIETBOPUTEIBHO», «HEYIOBIETBOPUTEIBHON.

Kpumepuu oyenusanus

«OTJIMYHO» - CTYJEHT CaMOCTOSITEIbHO, B JIOTUYECKOW IIOCJIEOBATEIBHOCTH H
UCYEpIbIBAaIOIle OTBEYaeT Ha BCE BONPOCH Owuiera, MNOJYEPKHUBAs NpPU 3TOM Camoe
CYLIECTBEHHOE, yMEeT aHaJW3UpOBaTh, CpaBHMBATh, KJIACCU(PUIMPOBATH, 000OIIATH,
KOHKPCTU3UPOBATE W CUCTEMATU3HUPOBATH I/I3y‘~IeHHI)II>'I Marcpurall, BBIACIATL B HEM IJIaBHOC!
YCTaHABJIMBATh NPUUYNHHO-CJICICTBEHHBIE CBS3H.

«XOpOUIO» - CTYJEHT B JIOTHYECKOM MOCIIE0BATEIbHOCTH U UCUEPIIBIBAIOIIE OTBEUAET Ha
BCE€ BOMNPOCHI OMUJIETa C MOMOIIbIO HABOIAIIMX BOMPOCOB HK3aMEHATOPa, MOTUEPKUBas IIPH 3TOM
camMoe CyIIECTBEHHOE, yMEeT aHaJIM3upOoBaTh, CPaBHUBATh, KIACCHU(PUIMPOBATH, 00001IaTh,
KOHKPETH3UPOBAaTh U CUCTEMATH3UPOBATh W3YYEHHBI MaTepuall, BBIACIATH B HEM IJIABHOE:
YCTaHaBJIMBATh NPUINHHO-CICACTBCHHBIC CBA3H.

«YZOBJIETBOPUTEIBHO» - CTYJIEHT B JIOTMYECKOM IOCIIEJOBATEILHOCTH U UCUYEPIIBIBAIOIIE
OTBEYAaET Ha BCE BOMPOCHI OWiieTa C IMOMOIIBIO HABOJAALIMX BOIPOCOB 3K3aMEHATOpa, HO
nomyckaer He Oomee 3 omMOOK, MOJYEpKHBAs MPH 3TOM CaMO€ CYIIECTBEHHOE, YMEET
aHaJM3UpOBaTh, CPaBHMBATh, KJIACCH(PUIHUPOBATh, 00001IaTh, KOHKPETU3UPOBAaTh M
CUCTCMATHU3UPOBATH H3y‘-ICHHI:II7I Mare€puajl, BBIACIATL B HEM TJIABHOC: YCTAaHABJIMBATb
IIPUYHUHHO-CJIEICTBEHHBIE CBS3U.

«HEYJIOBJIETBOPUTEIBHO» - CTYACHT HE MOXET B JIOTMYECKOW IOCIENOBATEIBHOCTH U
HCUEpIIbIBAIOIE OTBEYaTh Ha BCE BOIPOCHl OMieTa C TOMOIIBIO HABOJASALIMX BOIPOCOB
9K3aMEHaToOpa, HE YMEeT aHalu3UpOoBaTh, CpPAaBHHUBATh, KIACCHUPUIMPOBATh, 00001IaTH,
KOHKpPETH3UPOBAaTh U CUCTEMATH3UPOBATh W3YYEHHBI MaTepuall, BBIACIATH B HEM IJIABHOE,
YCTaHaBJIMBATh IPUYUHHO-CIIECTBEHHBIE CBSI3H.



11. YyeOHO-MeTOANYECKOE 00ecTIeueHe

a) DIEKTPOHHBIN y4eOHBIH Kypc MO AHCHUIUIMHE B DJIEKTPOHHOM YHUBEPCHUTETE
«Moodle» - https://moodle.tsu.ru/course/view.php?id=25662

0) JlaGopaTopHbBIi TPAKTUKYM 110 OOIIEH W HEOPraHWYECKONM XHUMHH: Y4eOHO-
METOJIMYECKOe IMocoOue sl CTyAeHTOB 1 Kypca BHOIIOTMYecKOro WHCTHTYTa HampaBlICHUH
noarotoBku 020400 — «omomorusi» u 021900 — «mouBoBenenue» / Tom. roc. yH-T, XuM. dax.,
[Kad. neopr. xumunn ; coct. JI. A. bookosa, H. M. Koporuenko]. - Tomck: U3narensckuit Jlom
ToMcKoro rocy1apcTBeHHOT0 YHUBepcutera, 2015.

URL.: http://vital.lib.tsu.ru/vital/access/manager/Repository/vtls:000503089

B) Meroauueckue Marepuaibl [Uisl TMOATOTOBKM K CEMHHAPCKUM 3aHSATHSAM IO
muctumuinHe "OOmas ¥ HeopraHudyeckass XuMus'": 7Sl CTYJeHTOB 1-ro Kypca buomorndeckoro
nHcTUTyTa HanpasieHuid moarotroBku 020400 - "6uonorus” u 021900 - "mousoBenenue" / Tom.
roc. yH-T, XuM. ¢ak., [Kad. neopran. xum.; coct. JI. A. Bo6koBa]. - Tomck: U3natensckwmii JJom
Tomckoro rocyaapcTBeHHOro yuuBepcurera, 2015.

URL.: http://vital.lib.tsu.ru/vital/access/manager/Repository/vtls:000503096

12. [lepeyens yueOHOI IuTEpaTyphl U pecypcoB ceTd UHTepHeT

a) OCHOBHAas JIUTEpaTypa:

— llpo3noB A. A. Heopranmueckas xumust: B 3 1.; 1. 1, 2; 1. 3 (kH. 1., 2) / A. A. JIpo3nos,
B. II. 3nomanos, I'. H. Mazo, ®. M. Cnupunonos; nox pea. 0. [I. TperbsikoBa. — M.:
Axanemus, 2004-2008. — 233, 365,348, 399 c. Duekrponnas Oubnuoreka TI'Y (mocTymHO
yurarerasm HB TT'Y)

— AxwmeroB H. C. O6mas u Heoprannyeckas xumus / H. C. AxmetoB. — M.: Beiciiast
mkoja, 2009. — 742 c.

OnekrponHas oubaunoreka TI'Y (moctynHo yutatensm Hb TT'Y)

— HBanoBa ®. U. TeopeTrnueckrne OCHOBBI HEOPraHUYECKONH XUMHUH: yueOHOe mocodue /
®. 1. UBanosa. — Yebokcapsl: M3a-Bo YyBamickoro yH-1a, 2010. — 24Arapkos A.Il. DxoHoMuKa
u ynpasienue Ha npeanpustuu / A.I1. Arapkos [u ap.]. — M.: lamkos u Ko, 2021. — 400 c.
https://koha.lib.tsu.ru/cgi-bin/koha/opac-detail.pl?biblionumber=304687

0) 1OMOHUTENIbHAS TUTEeparypa:

— TpetbsikoB 0. JI. Heopranudeckass xummus. Xumusi dnemeHtos: kH. 1, 2 / 1O. [I.
Tpetpsikos, JI. 1. Maptsinenko, A. H. I'puropees, A. YO. Husanze. — M.: Xumus, 2001. — 471,
1053 c. Dnekrponnas 6ubanoreka TI'Y (moctynHo uutatensm Hb TI'Y)

— Hexkpacos b. B. OcuoBsl o61eit xumun: B 2 1. / b. B. Hekpacos. — CII0.: Jlans, 2003.
— 656, 687 c. 5. Yrait f. A. Obmas u Heopranudeckas xumus / . A. Yrait. — M.: Beicias
mxona, 2000-2004. — 526 c¢. Dnexrponnas oubmmorexka TI'Y (mocrynrao unrarensm HB TT'Y)

B) pecypchl cetr IHTepHET:

—www.chem.msu.ru  (http://www.chemnet.ru) —  mopran  QyHIaMEHTAIBHOTO
XHMHUYECKOTro 00pa3oBanus Poccun — noctyn cBoOoaHbIi (nata oopamenus: 06.10.16).

— http://chem100.ru/elem.php?n=16 — cnpaBOYHHUK XUMHKa — JOCTYI CBOOOIHBIN (m1ara
obparmienus: 05.10.16).

—  https://xumuk.ru/spravochnik/a.ntml ~ — cmpaBo4HuK 1O BelecTBaM — JOCTYII
cBOOOTHBIH (n1aTa obpamenust: 05.10.16).

— https://xumuk.ru/ — caiitT 0 XumMHuM — JOCTYTI CBOOOTHBIN (J1aTa OOpaICHHUS:
07.10.16)13.

13. Ilepeyenb HHGOPMALMOHHBIX TEXHOJIOT Hii

a) TMIIEH3MOHHOE U CBOOOTHO pacipocTpaHsIeMoe MporpaMMHOE 00ecTiedeHue:


https://moodle.tsu.ru/course/view.php?id=25662
https://moodle.tsu.ru/mod/url/view.php?id=356059
https://moodle.tsu.ru/mod/url/view.php?id=356059
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://www.chem.msu.ru/
http://chem100.ru/elem.php?n=16
https://xumuk.ru/

— Microsoft Office Standart 2013 Russian: maker mporpamMm. BrirouaeT MHpHITOKEHUS:
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);

— myOJIUYHO JOCTYITHBIE 00Maunbie TexHoaoruu (Google Docs, Sumexc auckK u T.IL.).

0) nHpOpMaIMOHHBIEC CITPABOYHBIC CHCTEMBI:

— DJEeKTPOHHBIN Karajaor Hayunoii oubnmorexu Ty —
http://chamo.lib.tsu.ru/search/query?locale=ru&theme=system
— DIeKTpoHHas oubimoreka (penozurtopwuii) Ty —

http://vital.lib.tsu.ru/vital/access/manager/Index
— OBC Jlans — http://e.lanbook.com/
— OBC KoHncynbrant cryaenra — http://www.studentlibrary.ru/
— ObpasoBarenbHas mardopma FOpaiit — https://urait.ru/
—9BC ZNANIUM.com — https://znanium.com/
— OBC IPRbooks — http://www.iprbookshop.ru/

14. MaTepuajibHO-TeXHHYECKOe o0ecriedeHne

OOyueHre IHUCIUILIMHE OCYILIECTBISICTCS C WCIOJIB30BAHUEM CICAYIOUIMX IUIOLIAICH |
00opy10BaHUs:

—JCKIIMOHHAsT ~ ayJUTOPHs, OCHAICHHAsS MYJIbTHUMEIMHHBIM  O0OpPYIOBaHUEM IS
JEMOHCTpAIMU TPE3CHTAIMH, CIaliJJOB U KOMIBIOTCPHOW aHUMAIIUW; WHTCPAKTHUBHON IOCKOM
(aymuropust Ne 311 6-ro yuebnoro xopmyca TI'Y);

—naboparopusie ayauropun (Ne 221, 6-ro yuebHnoro kopiyca TI'Y).

JlaGopaTopuu OCHAIIEHBI BBITSDKHBIMUA M CYIIMJIBHBIMH IIKadaMu, MydensMu, BecaMmu,
AJIEKTPOIUIUTKAMH,  JUCTH/UIATOpAMH, LEHTpUPyramu, TEPMOMETPAMH; CTCKISHHOW U
dapdopoBoii TOCy10ii; HEOOXOIUMBIMH TSI BBITIOJTHEHUS JTAOOPATOPHBIX PA0OT peaKTUBAMH.

15. Undopmauus o paspaboTunkax

JIroroa Exarepuna CepreeBHa, K.T.H., JOLEHT Kadeapsl Heopranuueckoi xumuun HU TT'Y


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/

