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1. Henab u nianupyemMblie pe3yabTaThbl 0CBOEGHHS AUCHUIIHHBI (MOAYJIA)

Lenpr0 OCBOGHUS NUCLIUILTUHBI SIBJISIETCS] (POPMUPOBAHUE CIENYIOIINX KOMIETEHIUIT:

—OIIK-1 — crnocobHOCTh ISt pelieHus NpodecCHOHANBHBIX 3ajad  HCIOJb30BAThH
OCHOBHBIE 3aKOHOMEPHOCTH B O0JIaCTH MaTeMaTHKH, (PU3UKH, XUMHH, HAyK O 3emiie, OMOIoTuu
U 5KOJIOTHH, IPOTHO3UPOBATH MOCIENCTBHUS CBOEH MPO(eCCHOHANIBHON AEATEIbHOCTH.

—IIK-1 — crmocoOHOCTE OCYINECTBIATH MPOLEAYPY OSKOJOTHUECKOro  KOHTPOJI
(MOHUTOPHHTIA) COCTOSTHUSI KOMIIOHEHTOB OKPY KArOIIeH Cpebl.

PesynpraTamu OCBOEHMs AUCLMILIMHBI SIBJISIFOTCS CIENYIOIINE HHANKATOPBI JOCTUKEHUS
KOMITETCHLIM !

HOIIK-1.1. TlpumeHsieT 3HaHWUS OCHOBHBIX OOIIMX 3aKOHOMEpHOCTEH B obmactu
MaTeMaTuky, (U3WKH, XUMHUH, HayK O 3emie, OWOJNOTMM M 3KOJOTHH JJsl PELICHHUs
npoeCCHOHATBHBIX 3a7ad.

HOIIK-1.2. AprymMeHTHpPYET UCTIOJNB30BAHUE METOIOB €CTECTBEHHBIX HAYK IJIsSI PEIICHHS
3ama4 npoecCHOHATBHON NEATENIbHOCTH.

HIIK-1.2. BpmonHseT CTaHOAPTHBIE OMEpAlMH TPH HCIMOJB30BAHUU J1abOPaTOPHOTO
o0OpynoBaHUs, XMMHYECKOH TMOCYIbl M PEAKTUBOB U1 HCCIEAOBaHUS MNpod B paMkax
HKOJIOTMYECKOr0 KOHTPOJIsI (MOHUTOPHUHTA) B COOTBETCTBHH C TPABHIJIAMH HX SKCIUTyaTaLHH.

2. 33).]3'{1/1 O0CBOCHHSA AHUCHHUITJIHMHDbI

— TMOJIyYUTh 0a30BbI€ 3HAHUS [0 BAKHEHIIINM pa3zeiaM XUMUH (TIePHOANYECKIN 3aKOH U
cucrema /. M. MeHnneneeBa, TeOpun CTPOCHUSI aTOMa, XUMHUYECKOW CBSI3U M BAJEHTHOCTH,
OCHOBHBI€ 3aKOHbI TCPMOAWHAMHUKU W KHHETUKH, TCOPUHM U 3aKOHBbI PACTBOPOB, TCOPUIO
CTPOCHHUS] KOMILIEKCOB, 3aKOHOMEPHOCTH NEPHOAUYECKON CHUCTEMBI B XUMUH 3JIEMEHTOB;
TCHACHLUNU Pa3BUTHSA HOBBIX PA3CJIOB XI/IMI/II/I) U HAYUUTBCA MPUMEHATH NOJYYCHHBIC 3HAHUA
IUTSL PEIIeHUsT MPAKTUIECKHX 3a7a4 MPOo(heCCHOHABHOM e TENbHOCTH,

- nNpoBOAUTL XUMHUYCCKUE SKCIIEPUMEHTHI 10 npeaiara€MbimM METOAUKaAM n
HHTEPIIPETUPOBATD IIOJYUEHHBIE PE3YJILTATHL.

3. MecTo AMCUHUNIHHBI (MOAYJIs1) B CTPYKTYpe 00pa3oBaTeibHON NPOrpaMmsl

JIMCLMIUIMHA OTHOCUTCS K 00513aTeNbHOM YacTi 00pa3oBaTeIbHONH MPOTrPaMMBL.

4, Cemectp(b1) ocBoeHHs U popMa(bl) IPOMEKYTOUYHOM ATTECTALMH MO AUCHHILIHHE

Cemectp 1, sx3ameH.

S. BXO)_]HbIe TpCﬁOBaHI/IH AJIsA OCBOCHUSA AHCHHIIVIMHBI

JUis M3y4eHusT M OCBOEHHsI AMCLUIUIMHBI Kypc «OOmas u HeopraHudecKas XUMUSD)
cTpouTcs Ha Oa3e 3HaHW MO XUMUH, (Ppu3mke, MaTeMaTuke U HHPOpMaTHKe, OHuosoruy, odobeM
KOTOPBIX OTPENeNsAeTCs MPOrpaMMaMH CPEAHEN IIKOJIbl i CYMTAETCS YCBOSHHBIM.

6. S3bIK peanusanum

Pycckuin

7. O0beM AUCHUIIHHBI (MOAYJIA)

OO01ast TpyA0€MKOCTb AUCLUILTUHBI COCTABISET 4 3.¢., 144 4acoB, U3 KOTOPBIX:
— nekuuu: 28 u.;
— CEMHUHapCKHe 3aHATUsA: 6 4.
— npakTuyeckue 3aHsaTus: 0 4.,
— nmabopatopHsbie padoTsr: 30 .
B TOM YHCJIE€ MPAaKTU4YecKas MoArotoska: 30 u.



O6peM caMoCTOSTENNEHON pabOTHI CTYIEHTA ONPEAEIICH YIEOHBIM TTAHOM.
8. Conep:raHue JUCUUILIHHBI (MOAYJIs), CTPYKTYPHPOBAHHOE M0 TeMaM

Tema 1. Xumus — pazoenr ecmecmeo3nanus. OCHogHble ROHAMUA U 3AKOHBL XUMUU.

[Ipenmer m 3amaum XuMuUH, ee CBs3b ¢ Owmojoruedl. OCHOBBI ATOMHO-MOJIEKYJISIPHOTO
yueHus1. PopMbl CyLIECTBOBAaHUs MaTepuu. ATOM, MOJIeKya, XuMudeckuit snement. Ilpocroe u
CIOKHOe BellecTBO. Monb — Mepa KkonuuecTBa BelecTBa. CTEXHOMETPUYECKHE 3aKOHBI,
yCIIOBUs UX NpuMeHeHus. [IoHsATHe SKBUBaleHTa B XUMHUH. 3aKOH SKBUBAJIEHTOB.

Tema 2. Cmpoenue amoma. Ilepuoouueckuit 3aKon, nepuoouUHecKas cucmemda
aemenmos /. H. Menoeneesa.

PasButne mpencraBiaeHUW O CIOXKHOW CTPyKType aroma. Moxenu atoma Pesepdopna,
bopa. OcHOBbI KBaHTOBO-MEXaHMYECKOH MOJENM CTpoeHus aroma. KBaHTOBBII XapakTep
SHEPreTUYEeCKUX HM3MEHEHUH JJIeKTpoHa B artome. KopmyckyiasipHO-BOJHOBash MNPUPOAA
3JeKTpoHa. YpaBHeHue ae bpoiinsg. BepoATHOCTHBIN XapakTep MOJIOKEHUS 3JIEKTPOHA B aTOME.
[Mpuaumun HeompeneneHHoctn ['eizenOepra. Ilomstue BomHOBOW (yHKIMH. YpaBHEHHE
[MIpenunrepa. DNeKTpOHHOE CTpoeHHe artoma Bopopoxa. IloHsThe aTOoMHOW oOpOuTaH.
XapakTepuCTUKa COCTOSIHHMS 3JIEKTPOHA B aToMe HAOOpPOM KBAaHTOBBIX dYHCEN. [IpuHIMIEI
MOCTPOEHHST 3JIEKTPOHHBIX O000JIOUEK MHOTO3JIEKTPOHHBIX aTOMOB. IIpMHLMN HamMeHbIueH
sHepruu. [punanun Iaynu. Ilpasuno Xynna.

DHepreTHyecKas JaudarpaMma ypOBHEW, TMOAypOBHEH, aTOMHbIX opOuTtaned B
MHOTO3JIEKTPOHHBIX aTtomax. llepmonmueckuii 3akon [ M. Menneneesa. Ctpykrypa u ¢opma
nepuoanueckoi cuctembl. CBsI3b 3JIEKTPOHHOIO CTPOEHUS aTOMa 3JIEMEHTA C €ro MOJOKEHUEM B
nepuoae, rpymnme, noarpynne, ceMmeictse. IlepnonnyHOCTE B M3MEHEHUU CBOWCTB aTOMOB
3JIEMEHTOB (PaguycOB aTOMOB M HOHOB, 3HEPTUM HWOHHW3ALMHU, CPOACTBA K JJEKTPOHY),
XUMHYECKHX CBOWCTB TMPOCTBIX M CIOXKHBIX BEHIECTB KAk pe3yNbTaT MNEPUOJUYHOCTH
3JIEKTPOHHBIX CTPYKTYpP aTOMOB.

Tema 3. Xumuueckan ceass.

Mogene BOBHUKHOBEHHs U NIPUPOJAa XUMHUYECKOU CBSI3U. XapaKTEPUCTUKU XUMUYECKON
CBSI3U: DHEPrus, JUIMHA, BAJEHTHBIE YIUIbl, KPATHOCTD, MOJSIPHOCTb. T€OPUN KOBAJIEHTHOM CBSI3U:
meron BajeHTHbIX _cBsizell (MBC) m merton monekymsapHbix opbutaneii (MMO). VYcnosus
oOpa3oBaHusl KOBaJeHTHOW cBs3u. CBolicTBa KOBajeHTHOH cBsizn. COBPEMEHHOE MOHSTHE
BaJICHTHOCTH. KOBaleHTHOCTb, KOOPAWHALIMOHHOE 4YHUCJO, CTENEHb OKUCJIEHUs AaTOMOB B
coenuHeHUsAX. | ubpuam3anmss aroMHBIX oOpOuTaNell M  NPOCTPAHCTBEHHOE CTPOCHHE
razoo0pasHbIx MoJekyln CBs3bIBAIOIIME, HECBS3bIBAIOIINE, PA3PBIXISAIONINEG OpOHUTANH.
IIpuHUMOBEI NOCTPOEHUS SHEPTETHUECKUX AMATPAMM [BYXaTOMHBIX 'OMO- U F€TEPOHYKIEAPHBIX
MoJiekyJ1, oOpa3osanHbIX 3neMeHTami 1 u Il mepronos nepuonudeckoit cuctemsl. IoHHas CBsI3b,
cBoiicTBa MOHHOHN cBs3U. [lossipusanms (MOSIPU3YEMOCTD, MOJSPU3YIOIIee NEHCTBHUE) HOHOB.
Bnusinue nmonsipuzaunu Ha CBOWCTBA BemiecTBa. CBONCTBA COCOWHEHUH C MPEUMYILIECTBEHHO
MOHHBIM TUIIOM CBsi3U. MeTanndeckas cBsi3b. BonopoaHas CBs3b.

Tema 4. Komniiexcnoie (koopounayuonnsie) coeOuHenus.

OCHOBHBIE TOHATHUSI XUMHH KOMIUIEKCHBIX COCIMHEHHH: KOMILJIEKCOOOpa30BaTeb,
JUTaHAbL, KOOPAMHALMOHHOE YHCJIO, BHEWIHSsI © BHYTPEHHAA c(pepbl KOMIUIEKCHOTO
coenuaeHus. HoMmeHknatypa, KJIaccel, M30MepHs KOMIUIEKCHBbIX coenuHeHuil. OObsicHeHne
XUMUYECKOU CBSI3U B KOMIUIEKCHBIX COSMHEHHSIX ¢ TIO3UIMI MeTo/Na BajieHTHBIX cBsizeit (MBC).
ONleMeHTbl TEOpUU KpHUCTalaudeckoro mnojs. Jluccouuanuss KOMIUIEKCHBIX COEIUHEHH.
KoHcTanTa ycTOWYMBOCTH KOMIUIEKCHOTO HOHA. POJb KOMIUTEKCOOOpa30BaHHs B OMOIOTHIECKUX
MpoLeccax.

Tema S. Yuenue o xumuueckom npoyecce. Iiemenmol XumMu4eckol mepmoOUHaAMUKI.

OcuoBHble moHATHSA. CHCTEMBI (M30JMPOBAHHBIC, 3aKPBIThIE, OTKPBITHIE). BHYTpEeHHssA
sHeprusa. @yHkuun coctosHus. Ilepsbiii 3akoH TepmoauHamuku. [loHsATue sHTaIPOUM. 3aKOH
I'ecca. DHTanbIMs 0Opa30BaHUs BEIIECTBA, XMMUYECKOH pPEAKIMH. DHTPONHS KaK ABIDKYIIHN



dakTop xXUMHUeckod peakuuu. DHeprus ['nbbOca kak KpUTEPU BO3MOXKHOCTH XMMHYECKOH
peakunu. IIpuMEHMMOCTb 3aKOHOB TEPMOJUHAMUKM K JKUBbIM cucremMam. OOpatumeie u
HeoOpaTuMble XUMHUYECKHe peakinn. TepMoanHaMuieckoe paBHoBecue. KoHcTanTa paBHOBeCHs
XUMHYECKOH peakuuy, cBs3b ¢ 3Heprueil ['mbbOca. 3akon nefictByromux macc. CwmermmeHue
xumMuueckoro pasHosecust. [Ipuanun Jle-Illatense.

Onemenmer  xumuveckoil kunemuxy. CKOPOCTb XHUMHYECKOW pEAaKIHH, METOIbl €e
usmepenus. Kunernueckoe ypaBaenue. [Iopsaok U MOJEKYJISIPHOCTh PEAKIUH. DJIeMEHTapHbIE
xuMuyeckne peakuuu. CIOXKHbIE peakud. DJHEepPrus aKTUBALMHM. 3aBHCUMOCTb CKOPOCTH
peakuuu ot Temrneparypsl. Katamus.

Tema 6. Pacmeopsi, céoiicmea pacmeopos.

Knaccupukanms pactsopos. I[lorsATHE 0 (Pa30BbIX pABHOBECUSX U

auarpaMmax coctosinusi. @aszoBas muarpamma coctostHus Boael. [Ipasmno ¢a3 I'mObca.
ITonsiTue 06 wuneanmpHOM pactBope. CBoHCTBa pa3daBIEHHBIX PACTBOPOB HEIJIEKTPOJIHTOB.
3akonbl Paynsa. Kpuockonust u s30yimockonust. Ocmoc. OCMOTHYECKOE NaBICHHE PacTBOPOB.
3axon Bant-T'odda.Ocmoc B mpupome. OcobeHHOCTH OCMOCa JKUBOW KJEeTKU. PacTBOpbI
37ekTpoauToB. OTKIOHEHHE PACTBOPOB SJIEKTPOJIUTOB OT 3akoHOB Paynst u Bant-T'odda.
[TonsiTne wm3oTOHMYeckoro ko3dduumenta. Teopus BIEKTPONUTHUECKONW TUCCOLIHALIUH.
IIpencraBneHne O MeXaHWU3ME OBIIEKTPOJUTHYECKOH nuccormanuu. CTeneHb TUCCOIMALIUM.
CunpHble 1 cinalble 35eKTpouThl. [IpuMeHeHne 3aK0Ha AeHCTBYIOIUX MAacC K PAaBHOBECHUSIM B
pacTBopax snekTponntoB. Koncranra auccoumanmu cnaboro snekrponuta. Kakymmascs creness
IVCCOLIMALINN CHITBHOTO 3JeKkTposnTa. [loHsATHE 00 akTMBHOCTH U KO3 PUIIMEHTaX aKTHBHOCTH.

HonHble paBHOBECHS B PacTBOpax 3JEKTPOJUTOB. PaBHOBeCHE nucconuaunu Boabl. Mon
runpokconus. HMoHHOe mpousBeneHue BOAbL Bomoponanslii mokasarens (pH) pactBopos.
KucnotHocte u menoyHocts nouB, pH xuakocreir opranusma. ['unponus conei. Posp
NPOIIECCOB THAPOJIM3a B JXKUBOM OpraHusMe. PaBHOBeCHE MaJOPACTBOPUMBIA 3JIEKTPOJIUT —
HachleHHbI pacTBop. IlpomsBenenne pacrBopuMocTH. OKHUCIUTENBHO-BOCCTAHOBHUTEBHbIC
MPOLECCHl B pacTBopax. BaxHellnne OKUCIUTENH U BOCCTAHOBUTENH. HMOHHO-MOJEKYISIPHBIE
YPaBHEHUs]  OKHCINTEIbHO-BOCCTAHOBUTEIBHBIX  peakuuil.  [loHATHE  cTaHAApTHOTO
3NEKTPOJHOTO MOTeHuMana. Psng HampspkeHwid MeramwioB.  HampaBneHwe mpoTeKaHHs
OKHUCIIUTENIbHO-BOCCTAHOBUTENIbHBIX PEaKIUil. DJIEeKTPOJN3 B pacTBOpax M pacriasax. Poib
OKHUCITUTENbHO-BOCCTAHOBUTENBHBIX MTPOLIECCOB B JKUBBIX CUCTEMAaX.

Tema 7. Pacnpocmpanennocmp xumuueckux yiemenmos. Booopoo. dnemenmur VII A
2pynnsl (2a102eHbl).

Bonopon. Crpoenne aroma. Ilonmoxenwe B mepuoandeckod cucreme. HaxoxneHue B
NPUPOAE, METOAbl TMOJYYEHHUs, NPUMEHEHHE MOJIEKYJSIPHOTO BOJIOPOXA, €ro CBOMCTBA.
Bonoponnsie coenuHeHNs METAJUIOB U HEMETAJLIOB.

OO1mrast xapakTepUCTHKA TAJOTEHOB (CTPOEHHE aTOMOB, WX pa3Mepbl, MOHH3AIMOHHbIE
MOTEHLNAJIBL, CPOJICTBO K 3JIEKTPOHY, CTETIEHH OKUCIeHus). HaxoxneHue rajJoreHoB B IpUpose,
cnocoObl  MOJy4eHUs1 CBOOOIHBIX TaJOTE€HOB, OKUCJIHUTENbHbIE CBOWCTBA, MNPHUMEHEHHE.
3aKOHOMEPHOCTH B M3MEHEHUH CBOWCTB raJIOT€HOBOAOPOIOB U TaJIOT€HOBOJOPOIHBIX KHCIIOT.
I"anorennner Meramios. Kucnoponssie coenquHenns ranoreHoB. OKCOKHCIIOTBI XJIOpa: CTPOEHHe
AHMOHOB. XapakTep W3MEHEHUs] KHUCIOTHBIX M  OKHUCIUTENbHBIX CBOWCTB B  PsOy
KHCJIOPOACOAEPIKAIINX KHCIIOT XJIopa. [[pumeHeHne coeqnHeHni raloreHoB.

Tema 8. Xumus snemenmos VIA u VA epynn (kuciopoo, cepa, azom, gpocepop).

OOmrast xapakrepucTuka 371eMeHTOB VIA rpynmbl XandbKOreHOB (CTPOEHHE aTOMOB,
MOJIEKYJI, aJUTOTPOIIHNS TIPOCTHIX BELIECTB).

Kucnopon, ero nonyuenue u npumeHerne. O30H, ero nojy4deHue, posb B npupoae. Bona,
CTPOEHHE MOJIEKYJIbI U BEIIeCTBA. AHOMAaJIbHBIE CBOICTBA BOJIBL

ITepokcua Bogopoaa: CTpOEHHE aHUOHA, KUCIOTHBIE, OKUCIUTEIbHO-BOCCTAHOBUTEIIbHBIE
CBOICTBA, MOJIydeHNE, PUMEHEHNE.

Cepa. Haxoxpaenune B mnpupone, TMOJyYEHHE, TMPUMEHEHHE. OKOJIOTHUeCKas U
Ouonornyeckass ponb cepbl. Bomopommbele coemmHeHust cepbl. CepoBOmOpOd: CTpOEHHE



MOJIEKYJIbI, TIOJy4eHHe, NpuMeHeHue,cBoiictea. CepoBomoponHast kucnora. Cynpdumel u
NOJIUCYIbGUABL.

OOmrast xapakTepHCTHUKAa THIIMYECKHX 3JEMEHTOB VA rpynmbsl (CTPOGHHE aTOMOB,
MOJIEKYJI, aJUIOTPOMHUS MPOCTBIX BemnecTB). Haxoxnenne B mpupone, noiyueHne. bruorenHocts
aszota u pocdopa, IKOJIOruIecKasi posib.

Bonmoponubie coeguHenusi azora. Ctpoenue wosekyn. [lonydenme, CBOICTBa,
npuMeHenne. [ unpokcun u conmm amMmoHus. KucnmopomHele coemuHeHHs a3ota U ¢ocdopa.
Oxcunpl a30Ta; CTPOSHHE MOJIEKYJI, CBOHCTBA. JKOJOrn4eckas poib okcunos asota (1) u (IV).
A30THas ¥ a30TUCTAast KHUCIIOTBIL, UX COJIU. A30THBIE YAOOPEHMS.

Oxcoxkucnotel ¢ochopa (pochoprosatucras, docdopucras, ¢ochopHas): cTpoeHue
AHMOHOB, KUCJIOTHBIE U OKUCIUTEIBHO-BOCCTAHOBUTENbHBIE CBOHCTBA. IIpuMenenne dpochopHoit
kucnotel U (ocdaros. Ilomadocharsr. AT®. CpaBHuUTENbHAs XapakTEPUCTHKA a30Ta U
docdopa.

Tema 9. Snemenmot IVA u 1114 epynn (yziepoo, kpemuuil, oop).

OOm1ast xapaKTepUCTUKA TUITHYECKUX 3JIEMEHTOB - YIJIepoaa, KpeMHHs 1 Oopa (CTpoeHHe
aTOMOB, TIOJIO)KEHHE B mepuoaudeckoil cucreme). CTpoeHHME MOJIEKYJ MPOCTBIX BELIECTB.
Haxoxxnenne B mpupose, MosydeHHe W MPUMEHEHHE yriiepoda W KpeMHus. buonornueckas u
SKOJIOTHYECKast POJb yriieposa.

Oxcunpl yrnepona. CTpoeHHe MOJIEKYJ, CBOWCTBA, MOJyYeHHE, IPUMEHEHHE. Y TOJbHAs
KHCJIOTA U ee coyi. Ponb yriekucnoro raza B OMOXUMHUYECKUX MPOLIecCax.

Tema 10. Cpasnumensnas XapaKmepucmura s- U p-mMemainos (weiousle,
uies104H03eMelbHble MEMALIbL, AIIOMURNIL, 0/1080, CBUHEY).

3aKOHOMEPHOCTH B HM3MEHEHUH »JJEKTPOHHBIX KOH(QUIYpalLHil, BEIUYHH pPaTUYCOB,
SHEPruil HOHW3ALMM aTOMOB INEJOYHBIX M INEJOYHO3EeMENbHBIX MeTaioB. CocTosiHue
BAJICHTHBIX 3JIEKTPOHOB Y aTOMOB QJMIOMUHHS, OJIOBA, CBHUHIA, NMPOSBISIEMblE MMU CTETICHU
okucneHust. [lonydeHne MENOUHBIX, MIETOYHO3EMENbHBIX METAJUIOB, aJIOMHHHUS W OJIOBA, HX
CBOJCTBa U NMPUMEHEHHe. bUOreHHast posib Kaius U HaTPHsL, KaJIbLUs 1 MArHUS.

Tema 11. Cpasnumenvuasn xapaxmepucmuka d-anemenmos.

ComnocrasieHue 3IeKTPOHHBIX KOHPUTypaui, BEIHINH PaalyCOB, YHEPTH HOHU3ALIUH,
XapPaKTEPHBIX CTEMEHEH OKUCIIEHHs aTOMOB 3JIEMEHTOB MOATPYMIBI Menu U LuHKa. [lonmydenne
METaJUIOB, MX CBOWCTBA W INpuUMeHeHue. buoreHHas ponb menn. TOKCMYHOCTb COEOUHEHUN
pryrn. ConocTaByieHHe CBOMCTB OKCHIOB, THAPOKCHIOB 3JIEMEHTOB MOATPYIIIIBI LIHKA.

ComnocrasieHue 3IeKTPOHHBIX KOHPUTypaui, BEIHINH PaalyCOB, YHEPTH HOHU3ALIUH,
CTENeHeH OKMCJICHHS aTOMOB 3JIEMEHTOB MMOITPYIIT BaHAAWS, XPOMa, MapraHiia U CEeMeHCTBa
xene3a. [lonyueHne u cpaBHEHHE CBOMCTB MPOCTHIX BEINECTB, NX NpUMeHeHne. buorennas posb
JKele3a U MapraHia.

3aKOHOMEPHOCTH M3MEHEHHUsI OCHOBHBIX M BOCCTAHOBMTENBHBIX CBOMCTB B psamy: V2 —
Cr?" —Mn?" — Fe?" — Co*" — Ni*"* cou 1ByXBaJIeHTHbIX 5JIEMEHTOB

9. Texkymuii KOHTPOJIb N0 AUCHHUIIIHHE

Texymmuii KOHTPOJIb TO AWUCLUILUIMHE IPOBOIUTCA IyTEM KOHTPOJS MOCEIaeMOCTH,
NPOBEJCHUST  KOHTPOJBbHBIX  paloT, BHINOJHEHHWsT ~ JOMAIUIHUX  3a7aHWi,  BBIMOJHEHUE
ma0opaTopHBIX pabOT M HamMcaHWe JadopaTopHOro ortdera, W (¢ukcupyercs B (opme
KOHTPOJIbHOH TOYKM HE MEHee OJHOrO pa3a B ceMecTp. TeKyUIMil KOHTPOJIb IO3BOJISIET
npoBepuTh npuodperernsie 3Hanus mo MOIIK-1.2, UTIK-1.2. UOIIK-1.1.

10. Ilopsinox NpoBeaeHUs1 U KPUTEPHH OLEHUBAHHS NPOMEKYTOYHOH ATTECTALIMH

DK3aMeH TIPOBOAMTCA B YCTHOW ¢opme mo Owneram. buner comepkut 1aBa
TEOPETUYECKUX BOMPOCAa U ABA MNPAKTHUECKUX 3anaHus. IIpomo/DKUTENnbHOCTH MOATOTOBKH
otBeTa 1o Omeram 45 MUHYT, oTBeT 20 MUHYT.

IIpoMexyTOUHBII KOHTPOJb MO3BOJIIET MPOBEPUTH NpruodpeTeHnasble 3Hauus no MOIIK-
1.1.



ITpumep 3x3aMeHAIMOHHOTO OujeTa:

TOMCKHI TOCYJAPCTBEHHBI1 YHUBEPCUTET
Kadeapa Heopranuyeckoil XUuMHUH

IK3AMEHALIHOHHbII OHUJIeT
O0mas 1 HeopraHuveckKasi XuMusi
Bujer Ne 1

1. PasBurme mpencTaBieHUN O CIIOKHOHN CTpykType atoma. Monenu aroma Pesepdopna,
bopa. OcHOBbI KBaHTOBO-MEXaHMYECKONH MOJENM CTpPOeHUs aroma. KBaHTOBBII XapakTep
SHEPreTUYeckUxX H3MEHEeHMH »JJekTpoHa B artoMe. KopnyckynspHO-BOJHOBas MNpuUpoaa
3JIEKTpOHA. YpaBHeHHUE Ae bpois.

2. Bomnopoxn. Ctpoenne aroma. [lonoxenue B nepuogudeckoi cucreme. HaxoxxneHue B
MPUPOJIE, METObI MOJyHEHHs], TPUMEHEHHE MOJIEKYJISIPHOTO BOJIOPOA, €ro CBOMCTBa.

3. Jnsa aroma Bi Hanucats:

a) pacrpenesieHue 3JIEKTPOHOB 110 SHEPrEeTHUECKIM YPOBHSIM (JHEPreTHUECKas TuarpaMmma);

0) anexTpoHHbIE POpMyJITBEI (TIOTHBIE U KPATKHE),

B) CXeMY pacrpeieIeHUs] BAJCHTHBIX 3JIEKTPOHOB IO aTOMHBIM OPOHTAIISIM;

I') YKa3aTh YHCJIO HECTIAPEHHBIX 3JIEKTPOHOB.

4. Tlogbepute ko3(pPUIMEHTH B YPAaBHEHHH PEAKLUU METOIOM IOJYPEaKIHH, YKaKUTEe
OKHCJIUTENb U BOCCTAHOBUTEIID!

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

PesynbraTel  3K3aMeHa ~ ONPENENSIOTCS  OLEHKAMH  «OTJIHYHO»,  «XOPOLIOY,
«YIOBJIETBOPUTEIIBHOY», «HEYIOBJIETBOPUTEIBHOY.

Kpumepuu oyenusanus

«OTJIMYHO» - CTYAGHT CaMOCTOSITENIbHO, B JIOTHYECKOW MOCIENOBATEIBHOCTH U
HCUEpPIbIBAIOINE OTBEYAeT HA BCE BOMPOCHI OwWiera, MOAYEPKUBAsS IIPH STOM CaMoe
CYLIECTBEHHOE, yMEeT aHaJu3upoBaThb, CPaBHHUBATh, KiIacCUPUUUPOBATh, 00OOIATS,
KOHKPETHU3UPOBaTh M CHUCTEMATH3UPOBATh H3YYEHHBIH MaTepHal, BBIAENATb B HEM TIJIABHOE!
yCTaHABJIMBATh MPUIMHHO-CJICICTBEHHBIE CBS3H.

«XOpOLIOY» - CTYAEHT B JIOTHYECKOH MOCIEA0BATEIbHOCTH M NCUEPIIBIBAIOIIE OTBEYAET HA
BCE BOMPOCHI OMJIETa C TIOMOIIBIO HABOSIINUX BOIIPOCOB 3K3aMEHATOPA, TOAYEPKHUBAs MTPH STOM
camMoe CYIIECTBEHHOE, yMeeT aHAJM3UPOBaTh, CPABHHUBATH, KiacCU(PUIMPOBATH, 0000MATH,
KOHKPETHU3UPOBaTh M CHUCTEMATH3MPOBATh M3YYEHHBIH MaTepuaj, BbIIENATh B HEM TIJIABHOE!
yCTaHABJIMBATh MPUIMHHO-CJICICTBEHHBIE CBS3H.

«YIOBJIETBOPUTENIBHO» - CTYJACHT B JIOTHUECKOH MOCIIEIOBATEIbHOCTH U UCUYEPIIBIBAIOIIE
OTBEYAET HA BCE BOMNPOCHI OMiIETa C MOMOINBID HABOISIIIUX BOIPOCOB 3K3aMEHATOpPa, HO
nonyckaer He Oosee 3 ommMOOK, MOAYEPKHBAss MPH 3TOM CaMoOe€ CYIIECTBEHHOE, yMeeT
aHaTM3UpPOBaTh, CPaBHMBATH, KiaccupuuupoBarh, 0000mATh, KOHKPETH3HUPOBATb M|
CHUCTEMAaTH3UPOBATh HW3YyYEHHBI MarepHaj, BBIAENATh B HEM TIJIABHOE. YCTaHABJIMBATH
NPUYIHHHO-CIICICTBEHHBIE CBS3H.

«HEYIIOBJIETBOPUTENILHO» - CTYACHT HE MOJXET B JIOTHUECKOW MOCIIEIOBATENIbHOCTH U
HCUEpIIbIBAIOINE OTBEYaTh HAa BCE BOMPOCHl OWJleTa C MOMOIUBIO HABOISILINX BOIPOCOB
JK3aMEHATOpa, HE YMeeT aHAJIM3UPOBaTh, CPABHUBATh, KiIacCHPUIMPOBATh, 000OMATH,
KOHKPETHU3UPOBaTh M CHUCTEMATH3HPOBATh W3YYEHHBI MaTepual, BbIIENATh B HEM TIJIABHOE,
yCTaHABJIMBATh MPUIMHHO-CJICICTBEHHBIE CBS3H.



11. YueOHO-MeTOAUYECKOE O0ecIeYeHHe

a) DNeKTPOHHBIA y4eOHBIH KypC MO IUCHUIUIMHE B JJIEKTPOHHOM VHHBEPCHTETE
«Moodle» - https://moodle.tsu.ru/course/view.php?id=17587

0) JlaboparopHbIii TPAaKTUKYM 1O OOmEd W HEOPraHW4YecKo Xumuu  y4eOHO-
METOIMYECKOE Toco0me s cTyaeHToB 1 Kypca buosorndeckoro WHCTUTYTa HampaBiIeHUIH
noarotoBku 020400 — «Ouonorus» u 021900 — «nouBoBenenue» / Tom. roc. yH-T, Xum. dak,,
[Kad. veopr. xumuuwn ; coct. JI. A. bobkosa, H. M. Kopotuenko]. - Tomck : MU3natenbckuii JJom
Tomckoro rocyaapcTseHHOroO yHusepcurera, 2015,

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

B) Meroauueckue MaTepHaibl JJii TOATOTOBKA K CEMUHAPCKUM 3aHSITHSIM IO
nucturuinae "OOmas U HeopraHu4deckass XUMus'": JUIsl CTyIeHTOB 1-ro kypca buomorudeckoro
MHCTUTYTa HanpasieHnid noarotoku 020400 - "6uonorus” u 021900 - "mousosenenue” / Tom.
roc. yH-T, XuMm. (ak., [Kad. neopran. xum. ; coct. JI. A. bobkosa]. - Tomck : M3narensckuii
Jom Tomckoro rocynapcTBeHHOro ynusepcurera, 2015.

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

12. Tlepeuenn yueOHoI1 TuTepaTyphl H pecypcos cetu UHTEepHeT

a) OCHOBHAsl IUTEPATYypa:

— po3noB A. A. Heopranwueckas xumusi: B3 1.;T. 1, 2; 1. 3 (ka. 1., 2) / A. A. JIpo3a0B.,
B. II. 3nomanos, I H. Mazo, ©@. M. CrnupunonoB; mox pen. HO. JI. TperpsikoBa. — M.:
Axanemusi, 2004-2008. — 233, 365,348, 399 c¢. DnekrponHas 6ubGmuoreka TI'Y (mocTymHO
gurarenasm Hb TT'Y)

— AxwmeroB H. C. O0mas n neopranndeckas xumusi / H. C. Axmeros. — M.: Bricmas
mikoja, 2009. — 742 c¢. DaekrponHas oubnuoreka TI'Y (nocrynHo uurtatensm Hb TI'Y)

— HMBanoBa @. M. Teopernuecknue OCHOBBI HEOPraHUYECKON XUMHUH: yueObHOe mocodue /
@. U. UBanosa. — Yeboxkcaper: M3a-Bo Uysamickoro yH-Ta, 2010. — 24Arapkos A.Il. DxonoMuKa
n ynpasnerne Ha npennpustuu / A.I1. Arapkos [u gp.]. — M.: Jamkos u Ko, 2021. — 400 c.
https://koha.lib.tsu.ru/cgi-bin/koha/opac-detail. pl?biblionumber=304687

0) DOTOJIHHUTEIFHAS TUTEPATYPA:

— Tperbsixo }O. JI. Heopranmueckast xumust. Xumwus sneMeHToB. kH. 1, 2 / 1O, ]I,
Tperwsikos, JI. 1. Mapteinenko, A. H. I'puropees, A. 10. Husanze. — M.: Xumus, 2001. — 471,
1053 ¢. Dnekrponnas 6ubmmoreka TT'Y (mocrynHo ynrarensim Hb TT'V)

— Hexkpacos b. B. OcHoBbl o0meit xumuu: B 2 1. / b. B. Hekpacos. — CII6.: Jlans, 2003.
— 656, 687 ¢. 5. Vrait . A. Obwas u weoprannueckas xumus / . A. Yrail. — M.: Beicmas
mikoJja, 2000-2004. — 526 ¢. DnekrponHas oudnuoreka TI'Y (moctymuo yutatensm Hb TT'Y)

B) pecypchel cetnt UHTEpHeT:

—www.chem.msu.ru  (http://www.chemnet.ru) — mopran  QyHEAMEHTAIBEHOTO
xuMHueckoro obpasosanus Poccun — noctyn ceoboaHslil (nata obpamenus: 06.10.16).

— http://chem100.ru/elem.php?n=16 — cnpaBOYHHK XUMHKa — JOCTYIl CBOOOAHBIN (marta
obpamenwnst: 05.10.16).

—  https://xumuk.ru/spravochnik/a.html - cmpaBoYHMK N0 BemecTBaM — JOCTYI
cBoOonHbIi (nara obpamenus: 05.10.16).

— https://xumuk.ru/ — caliT 0 XUMHH — JOCTyn CBOOOAHBIM (nmara oOpalieHus:
07.10.16)13.

13. IlepeyeHs HH(POPMALMOHHBIX TEXHOJIOTHH

a) TMIEH3UOHHOE U CBOOOIHO pacIpOCTpaHsIeMOe MPOTPaMMHOE o0ecTieueHue:



— Microsoft Office Standart 2013 Russian: makeT mporpamm. Brirouaer mpujioKeHUs:
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);

— nybanuHO noctynHble oOnavynble Texnonorun (Google Docs, SlHaekc auck u T.11.).

0) nH(pOpPMALIMOHHBIE CITPABOYHBIC CUCTEMBI:

— DNeKTPOHHBIN KaTajuor Hayunoit oubnmorexkn Ty —
http://chamo.lib.tsu.ru/search/query?locale=ru&theme=system
— DNeKTpOHHas oubnmoreka (penozuropuii) Ty —

http://vital.lib.tsu.ru/vital/access/manager/Index
— 9BC Jlans — http://e.lanbook.com/
— ObC Koncynbrant crynenra — http://www.studentlibrary.ru/
— ObpaszosarenpHas mathopma FOpaiit — https://urait.ru/
— 9BC ZNANIUM.com — https://znanium.com/
— 9BC IPRbooks — http://www.iprbookshop.ru/

14. MaTepuaJibHO-TeXHHYECKOe o0ecrnedeHmne

OOyueHne AMCLUUIUIMHE OCYIIECTBIISIETCS C HCIIOJIB30BAHUEM CIIEAVIOIINUX IUIOIAneH |
0o0opynOBaHUS:

— JeKIUOHHAsl ayauTOPHs, OCHALICHHAs MYyJbTUMEIUHHBIM OOOpPYAOBAaHUEM LIS
JEMOHCTpAaLUU MPE3eHTALNM, CIAaiAOoB U KOMIBIOTEPHON aHUMAallMM, UHTEPAKTHUBHON AOCKOU
(aynuTopust Ne 311 6-ro yuebnoro kopmyca TI'Y);,

— nabopatopusie aynuropun (Ne 221, 6-ro yuebnoro xopmyca TI'Y).

JlabopaTtopun OCHAIEHb! BBITSDKHBIMA M CYLIMJIBHBIME InKadamu, MydensMu, Becam,
SNEKTPOINIUTKAMHY, JAUCTHIIIITOPAMH, LEHTpudyramu, TEepMOMETPaMH; CTEKJSIHHOW U
dapdopoBoii mocyaoii; HeoOXOIUMBIMHU TSI BBITIOJTHEHUS J1A00PATOPHBIX pabOT peaKTHBAMM.

15. Undopmauus o paspadoTunkax

JlroroBa Exarepuna CepreeBHa, K.T.H., IOUEHT kadenpsl Heopraandeckort xumun HU TT'Y



