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1. Iesap 1 nIaHUpYeMBbIe Pe3yIbTATHI 0CBOCHUS JUCHUILINHBI (MOLYJIs1)

Lenbro OCBOSHUS TUCHUILIUHEI SIBJISETCS (OPMUPOBAHUE CIIEAYIOIINUX KOMITETEHIIU:

— OIIK-1 — CiocoOHOCTH peniaTh TUIIOBBIC 3a/1a4u MPOPECCHOHAIBHON ASSITETFHOCTH Ha
OCHOBE 3HAHMI OCHOBHBIX 3aKOHOB MAaT€MAaTHYECKUX M €CTECTBEHHBIX HAayK C INPUMEHEHUEM
UH(OPMAIIMOHHO-KOMMYHHUKAIIHOHHBIX TEXHOJIOTUH.

— OIIK-5 - CnocoOHOCT ydYacTBOBaTh B MPOBEACHUH HOKCIIEPUMEHTAIBHBIX
UCCJICIOBaHM B MPO(EeCCHOHAIBHON IeATETHhHOCTH.

Pe3ynbraramu OCBOEHUS NUCUMIUIMHBI ABISIOTCS CIACAYIOIINE WHIMKATOPHI JTOCTUKEHUS
KOMIIETEHLIH:

NOIIK-1.1. Pemaer tumoBble 3amauyu TPO(PECCHOHAIBHONW IEATEILHOCTH HAa OCHOBE
3HAHUW OCHOBHBIX 3aKOHOB MaT€MAaTHUUYECKUX M €CTECTBEHHBIX HAYK.

NOIIK-1.2. Tlpumenser uHPOPMAIMOHHO-KOMMYHHUKAIIMOHHBIE TEXHOJOTHU IpHU
PEIICHUH TUTIOBBIX 3a/1a4 MPOPECCHOHATBHON ACSITETLHOCTH.

HOIIK- 5.1. meeT npeacTaBieHne 0 MOCTAHOBKE SKCIIEPUMEHTOB B TPO(HECCHOHATBHOM
JIeSATeTLHOCTH.

2. 3aga4uy oCBOCHHS JUCIUILTHHDI

— [HOJIYYUTDH 0a30BbBIC 3HAHUS 10 BAXKHCHIIINM pasaciiaM XuMHUn (HepI/IOI[I/I‘-ICCKI/Iﬁ 3aKOH H
CHUCTCMa I[ n. MeHILeneeBa; TCOPHUH CTPOCHHUSA aTOMa, XMMHUUYECKOM CBSI3H M BAJICHTHOCTH,
OCHOBHBIC 3aKOHBI TCPMOAWMHAMHUKHN W KHUHCTHUKH;, TCOPHU W 3aKOHBI PACTBOPOB; TCOPHUIO
CTPOCHHUA KOMIIJICKCOB; 3aKOHOMCPHOCTHU HepI/IO,Z[I/I‘leCKOI‘/‘I CHUCTCMbI B XHMHH OJICMCHTOB,
TCHACHLIUHN PAa3BUTHA HOBBIX Pa3acioB XI/IMI/II/I) U HAYYUTHCA MPUMCHATH IMOJYUYCHHBIC 3HAHUA
A PCHICHUA ITPAKTUYCCKUX 3aaa4 HpO(l)eCCHOHaHLHOﬁ ACATCIIBHOCTH,

— HOpPOBOAUTH XHUMHYCCKHUC OKCICPUMCHTBI 110 MpcajaracMbiM MCTOAWKAM U
HHTCPHPECTUPOBATH MMOJTYYCHHBIC PE3YJIbTATHI.

3. MecTo AMCHUILINHBI (MOYJIsS) B CTPYKTYpe 00pa3oBaTeIbHOI MPorpaMmbl

Z[I/ICI_II/IHJ'II/IHa OTHOCHUTCS K 00s3aTeIIbHOM YaCcTH O6p8.30BaTeJ'H:>HOI71 MporpaMMal.

4. Cemectp(bl) ocBOeHHA M (popMa(bl) IPOMEKYTOUYHOM ATTECTALMH MO AUCHHUIINHE

Cemectp 1, 3auer.

5. BxoaHblie TpeﬁoBaHI/lﬂ AJIsi OCBOCHHUA TUCHHUIIJIMHBI

Jnis u3yueHust 1 ocBoeHus Kype «OOImas u HeopraHudeckas XMMHs» CTPOUTCS Ha Oase
3HAaHMW 10 XWMHUH, (U3UKe, MaTreMaTHKe, Ouosorun U UHGPOpMaTUKE, 00BEM KOTOPBIX
OIpeAEIAeTCS IPOrpaMMaMy CPEAHEN IIKOJIBI M CYUTAETCS YCBOCHHBIM.

6. SI3bIK peaau3anun

Pycckuit

7. O0beM TUCHUIJIMHBI (MOIYJIfA)

OO0mmas TpyI0eMKOCTh TUCITUTUIHHEI cocTaBiseT 3 3.¢., 108 gacoB, u3 KOTOPHIX:
— nekuu: 28 u;
— CeMHHAPCKHE 3aHATHS: 6 U;
— npaktuueckue 3austus: 0 u;
— rabopaTtopHbie padoThl: 30 .
B TOM YHCJIE MpaKTHUecKas noAaroroska: 30 4.
O06BeM caMOCTOSATEILHOM pabOTHI CTYICHTA ONIPEICTICH YUSOHBIM IIJIAHOM.

8. Conepskanune TMCUMILTAHBI (MOYJIs1), CTPYKTYPHMPOBAHHOE 110 TeMaM

Tema 1. Xumus —pa30efz ecmecmeo3nanus. OCHOBHbIE NOHAMUA U 3AKOHbBL XUMUU.



[Ipeamer u 3amaunm XUMUHU, €€ CBs3b ¢ Oumosiorueil. OCHOBBI aTOMHO-MOJIEKYJISIPHOTO
yueHusi. PopMbl CylIECTBOBAHMS MAaTepun. ATOM, MOJIEKYJIa, XUMHUYECKH 3nemeHT. [Ipoctoe u
CIIOXKHOE BellecTBO. Monp — Mepa KoiuuecTBa BellecTBa. CTEXHOMETPUYECKUE 3aKOHBI,
ycinoBHs X npuMeHeHus. [loHsaTre SKBUBajIeHTa B XUMHH. 3aKOH SKBUBAJICHTOB.

Tema 2. Cmpoenue amoma. Ilepuoouueckuii 3aKkoH, nepuoouueckas cucmema
anemenmos /I.H. Menoeneesa.

PazBuTHe mpencTaBieHui O CIOXKHOW CTPYKType aroma. Mogemu aroma Pesepdopra,
bopa. OcCHOBBI KBaHTOBO-MEXAaHWYECKOW MOJEIM CTpPOeHHs aToma. KBaHTOBBIM XapakTep
DHEPreTUYECKUX W3MEHEHHMM JJIEKTpoHa B arome. KOpIycKyJIsIpHO-BOJIHOBas IIpUpOAa
3JIEKTpOHA. YpaBHeHHE Jie bpoilis. BeposTHOCTHBIN XapaKTep MOJIOKEHUS JIEKTPOHA B aTOME.
[Mpuntun  veompexnenennoctu ['eiizenOepra. Ilonatue BOMHOBOM (QyHKUMHU. YpaBHEHHE
[penunrepa. DIEKTPOHHOE CTPOEHHE aroMa Bojopona. lloHsaTue aromHON opOUTaIH.
XapakTepuCTUKa COCTOSIHMS 3JEKTPOHa B aroMe Ha0OpOM KBAaHTOBBIX uucelsl. [IpuHIUIBI
MOCTPOCHUS DIJIEKTPOHHBIX O000JIOUEK MHOTOAJIEKTPOHHBIX aToMOB. llpuHIMI HauMeHbIIei
sHeprud. [Ipunnun [aymu. [Ipasuno XyHna.

DHepretuyeckass JuarpaMma ypOBHEH, TMOIypOBHEH, aTOMHBIX oOpOuTased B
MHOTO3JIEKTPOHHBIX aTtomax. llepmommueckuii 3akon [[.M. MenneneeBa. Ctpykrypa u ¢dopma
NepUOANYECKOr cucTeMbl. CBS3b 3JIEKTPOHHOTO CTPOCHUS aTOMA 3JIEMEHTA C €r0 TMOJI0)KEHUEM B
nepuoje, Tpylne, noarpymnme, cemeicrse. llepmoanyHOCT, B M3MEHEHUWHM CBOMCTB aTOMOB
9JIEeMEHTOB (paJuycoB aTOMOB W HOHOB, JHEPIMHM HOHHU3ALMU, CPOJCTBA K OJIIEKTPOHY),
XUMHYECKMX CBOMCTB TMPOCTBIX U CIOXKHBIX BEIIECTB KaK pe3yibTaT IEePUOJUYHOCTH
3JIEKTPOHHBIX CTPYKTYp aTOMOB.

Tema 3. Xumuueckasn cease.

Mogenbs BOZBHUKHOBEHUS U IPUPOJA XUMHUYECKOU CBS3H. XapPAKTEPUCTUKUA XUMHUYECKOU
CBSI3U: DHEPrus, JUIMHA, BAJCHTHBIE YIJIbl, KDATHOCTh, MOJISPHOCTh. T€OpHUU KOBAJIEGHTHOM CBSI3U:
MeTos BaneHTHbIX_cBs3eil (MBC) u merox monexynspHbix opoutanet (MMO). VYcnosus
o0pa3oBaHUsl KOBaJIEHTHOM cBsA3H. CBoiicTBa KOBaleHTHOW cBs3u. COBpEeMEHHOE MOHATHE
BAJICHTHOCTH. KOBaJEHTHOCTh, KOOPAMHALIMOHHOE YHCIIO, CTENEHb OKHCICHHS aTOMOB B
coeuHeHusX. ['mbpuansanus aToOMHBIX OpOHMTade W  HPOCTPAHCTBEHHOE CTPOEHHE
razoo0pa3Hbix Mojekysl. CBs3bIBalOIIME, HECBS3bIBAIOUINE, Pa3pbIXJIAIOIMINE OpOUTAIN.
[IpuHIUITBI TOCTPOCHUS SHEPTETUUECKUX TUArpaMM JIBYXaTOMHBIX TOMO- U T€T€POHYKJIEAPHBIX
MoJIeKyJ1, 00pa3oBaHHBIX AnieMeHTamH | u Il nepronoB neproanyeckoit cucreMsl. MoHHas CBs3b,
cBoiicTBa MOHHOW cBs3u. [lonmspuszanus (MOIAPU3YEMOCTb, MOJIPHU3YIOLIEe JeiiCTBHE) MOHOB.
Bnusiaue monsipuzanuu Ha cBoicTBa BerecTBa. CBOWCTBAa COCIMHEHUM C MPEUMYIIECCTBEHHO
VOHHBIM THUIIOM CBsI3U. MeTayunueckas cBsA3b. BogopoHas cBs3b.

Tema 4. Komnnexchnule (KoopounayuonHnvle) cOeOUHEHUA.

OCHOBHBIE TOHATUS XHMUHU KOMIUIEKCHBIX COEIMHEHMH: KOMIUIEKCOOOpa3oBaresb,
JUTaHJbl, KOOPAMHALIMOHHOE YHCIIO, BHEWIHSAS U BHYTPEHHSA Cc¢epbl KOMIUIEKCHOTO
coeauHenusi. HomeHkmarypa, Kiacchl, M30MEpHs KOMIUIEKCHBIX coeauHeHuil. OObsicHeHue
XUMUYECKON CBSI3M B KOMIUIEKCHBIX COCIMHEHUSX C MO3MITNI MeTo/1a BajeHTHBIX cBsizerr (MBC).
ONEeMEHTBl TEOPUM KpUCTAIIMYecKoro mois. Jluccoumanuss KOMIUIEKCHBIX COEIUHEHUI.
KoHcTanTa ycTOHYMBOCTH KOMIUIEKCHOTO HOHA. Posb koMIiekcooOpa3oBaHus B OMOIOTHYECKUX
mporeccax.

Tema 5. Yuenue o xumuueckom npoyecce. Inemenmol Xumuueckoi mepmoouHamuKu.

OcHoBHble IOHATHA. CHCTEMBl (M30JIMPOBAHHBIE, 3aKPBIThIE, OTKPBIThIE). BHYTpeHH:sA
sHeprus. OyHkumun coctostHus. IlepBriii 3akoH TepMmoauHaMuKU. [ToHATHE >HTANBNMM. 3aKOH
['ecca. DHTambnust 00pa30BaHUs BEIIECTBA, XUMUYECKON peakuuu. DHTPOMHS KaK JBHKYIIHNA

¢dakTop xuMudeckoi peakuuu. DHeprus ['m66ca kak KpuTepuil BO3MOKHOCTH XUMUYECKOM

peakuuu. IIpuMeHUMOCTh 3aKOHOB TEPMOJMHAMHMKHU K KUBBIM cuctemam. OOpaTumbie U
HeoOpaTHUMbIe XUMHUYECKHE peakinu. TepMoanHamuueckoe paBHoBecre. KoHcTaHTa paBHOBECHS

XUMUYECKON peakinu, CBs3b ¢ dHepruei [ mb0ca. 3akon neicTByromux macc. CMemieHne
xumudeckoro paBHoBecus. [Ipunuun Jle-Illatensbe.



Onemenmol  xumuueckou Kunemuxu. CKOPOCTh XMMHYECKOM peaklIMH, METOAbl €€
u3mepenus. Kunernueckoe ypaBHenue. [lopsgok u MOJEKyJISIpHOCTh peakiuu. JJIeMEeHTapHbIe
xuMuyeckue peakiuu. CI0XKHBIE peakIMu. DHEPrusi aKTHBALMU. 3aBUCUMOCTb CKOPOCTH
peakiuu ot TemnepaTypsl. Karanus.

Tema 6. Pacmeopui, céolicmea pacmeopos.

Knaccudukanus pactBopo. I[lonste o ¢a30BbIX paBHOBECHAX M JUarpaMMax
cocrosiHusi. DaszoBas aumarpamma coctostHusl Bojabl. llpaBmimo ¢a3z ['u66ca. Ilonstue 00
uaeansHoM pactBope. CBoiCTBa pa30aBiIeHHBIX PACTBOPOB HEDJIEKTPOJIUTOB. 3aKOHBI Payis.
Kpuockornus u »30ynuockonus. Ocmoc. OcMOTHYECKOE JaBJIEHUE pPACTBOPOB. 3akoH BauT-
I'odpda.Ocmoc B mpupoae. OcoOEHHOCTH OCMOCa JKMBOW KIETKH. PacTBOPBI 3JIEKTPOJIUTOB.
OTKIIOHEHHE pPAacTBOPOB JIIEKTPOIUTOB OT 3akoHOB Payns u Bant-Todda. Ilonsarue
M30TOHUYECKOr0 Koddduurenta. Teopus snexTponutuyeckoit auccoruanuu. [Ipencrasienue o
MEXaHU3ME 3JICKTPOTUTHUYECKON aucconnanuu. CreneHb nucconuanuu. CuiibHbIe W cladble
anekTponuthl. llpuMeHeHue 3akoHa JAEHUCTBYIOHNIMX MacC K paBHOBECHSIM B PacTBOpPax
anektposnToB. KoHcTanta nuccoumanuu cnaboro anekrponurta.  Kaxymiascs —CTeneHb
JUCCOLIMAIIMU CUIIBHOTO AnekTponuta. [TonsaTue 06 akTuBHOCTH U KOA((PpUIIMEHTaX aKTUBHOCTH.

HonHbIe paBHOBECHS B paCTBOPAX IEKTPOJIUTOB. PaBHOBecHne nucconuanuu Boasl. MoH
ruapokconus. MonHoe mnpousBeaenue Boabl. Bopopomusii mnokasatens (pH) pacTBopos.
Kucnornocts u mienounocte mouB, pH skuakocreit opranusma. ['maponus conei. Poub
MPOLIECCOB TUAPOJIHM3a B KUBOM oOpraHusMme. PaBHOBecHe MalopacTBOPUMBIN AIIEKTPOIUT —
HachlLIeHHBIH pacTBOp. IlpomsBenenue pactBOpUMOCTH. OKHUCIUTEIHHO-BOCCTAHOBUTEIbHbBIE
MPOLIECCHl B pacTBOpax. BakHeillne OKUCIUTENU U BOCCTAHOBUTENH. MOHHO-MOJEKYISIPHbBIE
YPaBHEHUS  OKHUCIUTEIbHO-BOCCTAHOBHUTEIBHBIX  PEAKIMil. [Tonstue CTaH/IapTHOI'O
JNEKTPOAHOrO mMoTeHIMana. Psng HanpsbkeHuit mMertamnoB. HampaBienue mpoTekaHus
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIMM. DJIEKTpoIM3 B pacTBOpax M paciuiaBax. Poib
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX MPOLIECCOB B JKUBBIX CHCTEMAaX.

Tema 7. Pacnpocmpanennocms xumuueckux rjiemenmos. Booopoo. Inemenmur VII A
zpynnbul (2anozenui).

Bonopon. Crpoenue aroma. Ilonoxxenue B mepuoanueckoil cucreme. Haxoxxnenue B
IPUPOZE, METOABl IIONYUYEHUs, INPUMEHEHHE MOJIEKYJSIPHOIO BOJOPOAA, €ro CBOWCTBA.
BonoponHble coeinHEeHUs: METAJIIOB U HEMETAJIJIOB.

OO0miass xapakTepuUCTUKa TaJoOreHOB (CTPOEHHE aTOMOB, UX pa3Mepbl, MOHHU3AIIMOHHBIE
MOTEHLIMAJbI, CPOJCTBO K IEKTPOHY, CTENIEHU OKUCIeHus). HaxoxneHre raoreHoB B Npupo/e,
Croco0bl TOJY4YeHHs CBOOOJHBIX TaJlOTEHOB, OKHCIUTEIbHBIE CBONCTBA, NPUMEHEHHE.
3aKOHOMEPHOCTH B M3MEHEHUHU CBOMCTB rajOr€HOBOAOPOJOB U TajOreHOBOAOPOJHBIX KHCIIOT.
INanorennasl metamwnoB. Kucnopoansle coelMHEHHs raloreHoB. OKCOKHMCIIOTHI XJIOpa: CTPOEHUE
AQHUOHOB. XapakTep HW3MEHEHUS KHCIOTHBIX U  OKUCIUTEIbHBIX CBOMCTB B  paly
KHCIIOPOJCOAECPKAIIMX KUCIOT xyopa. [[puMeHenre coequHeHni raloreHoB.

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

OOmast xapaktepuctuka syeMeHToB VIA rpynmbl XaidbKOreHOB (CTpOEHHE AaTOMOB,
MOJIEKYI, aJUIOTPOTHSI MPOCTHIX BEUIECTB).

Kucnopon, ero nonyuyenue u npumenenne. O30H, €ro nojyuyeHue, pois B mpupoae. Boxa,
CTPOEHUE MOJIEKYJIbI U BEIIECTBA. AHOMAJIbHBIE CBOMCTBA BOJBI.

[Tepokcun Bogopoa: CTpOeHHE aHUOHA, KUCIOTHBIE, OKUCIIUTEIbHO-BOCCTAHOBUTEIbHBIE
CBOICTBa, MIOJIy4E€HUE, IPUMEHEHHE.

Cepa. Haxoxaenwe B Tpupoje, IMOJIYyYEHHE, NPUMEHEHHE. OJKOJIOTMYECKas |
Ouonornyeckas posib cepbl. Bomopomusle coenuHeHust cepbl. CepoBOIOpOI: CTpOEHHE
MOJIEKYJIbl, TOJy4eHHe, NpHuMeHeHue,cBoiicTBa. CepoBojgoponHas kuciora. Cynbunabl u
HOJUCYIb(UIBL.

OO0mass xapakTepuCTHUKa TUIMHWYECKUX »dJeMeHToB VA rpynnbsl (CTpOeHHE aTOMOB,
MOJIEKYJI, aJUIOTPONUS MPOCTHIX BewnlecTs). HaxoxaeHue B npupoje, noiayueHue. buoreHHocts
aszora u ¢ocdopa, SKOJIOTUIECKAS POJIb.



Bonopoansie coenuHenuss aszora. Crtpoenue Monekyd. IlomyueHnue, CBOMCTBa,
npumenenue. ['mapokcun u conu ammonus. Kucnopomnele coenuHeHus azotra u ¢ocdopa.
Okcuibl a30Ta: CTPOCHUE MOJIEKYJI, CBOMCTBA. DKoOJIOru4eckas poiab okcuoB azora (I1I) u (IV).
A30THas M a30TUCTast KUCIIOTHL, UX COJIU. A3OTHBIE YIOOpPEHHUS.

Oxkcoxkucnotel dochopa (pochoproBatucras, ¢ochopucras, docopHas): CTpocHHE
AQHUOHOB, KUCJIOTHBIE U OKUCIIUTEIHHO-BOCCTAHOBUTENbHBIE CBOMCTBA. [IpuMenenue docdopHoit
kucnotel U QocdartoB. Ilomudocdarer. ATD. CpaBHUTEnbHas XapaKTEPUCTHUKA a30Ta M|
docdopa.

Tema 9. Inemenmur INVA u 111A e2pynn (yenepoo, kpemnuuii, 6op).

OO01mast xapakTepUCTHKa TUITUIECKUX JIEMEHTOB - yTIepoia, KpeMHUs U 0opa (CTpocHHe
aTOMOB, TMOJIOXKEHHE B mepuoiuydeckor cucreme). CTpoeHHE MOJEKYJl MPOCTBIX BEIIECTB.
Haxoxnenue B mpupojie, MOTydeHHEe W MPUMEHEHUE yriepoaa u KpemHus. buonorumdeckas u
9KOJIOTHYECKast poiib yriepoa.

Oxkcunsr yriepoga. CTpoeHHe MOJIEKYI, CBOWCTBA, MOMydYeHUE, IPUMEHEHUE. YTOIbHAS
KHCIIOTa U €€ CONIU. PoJb YIIIeKUCIIOro raza B OMOXMMHYECKHX MpOoIeccax.

Tema 10. Cpasnumenvhas xapakmepucmuxka S- u p-memaniog (uien0uHbvle,
wie10uHo3eMelbHble MEeMaillbl, ANIOMUHUIL, 071080, CBUHEY).

3aKOHOMEPHOCTH B HW3MEHCHUU JJICKTPOHHBIX KOHQUTYpAIMid, BEIWYWH PaINyCOB,
SHEPruil HMOHU3ALMK aTOMOB IIEJIOYHBIX M MIETIOYHO3eMENbHBIX MeTamioB. CocTosHue
BAJICHTHBIX 3JICKTPOHOB y aTOMOB QJIIOMHHWS, OJIOBAa, CBHHIIA, MPOSBIIIEMbIC WMH CTCIICHU
okucieHud. [lodydeHue mMIETOYHBIX, IIETOYHO3EMENIBHBIX METAJUIOB, aJIOMUHHUS U OJIOBa, MX
CBOICTBA M MPUMEHEHNE. buoreHHas poJib Kalusi B HaTPHsl, KAJIbIUS ¥ MarHusl.

Tema 11. Cpasnumenvnan xapakmepucmuxa d-31emenmos.

CornocTaBiieHUE AICKTPOHHBIX KOHPUTYPAIUNA, BETUYHH PAINyCOB, YHSPTH MOHU3AIINH,
XapaKTEePHBIX CTETEHEH OKHCIIEHUs aTOMOB 3JIEMEHTOB MOATPYIIILI Meau U IUHKA. [lomydyenue
METAJJIOB, MX CBOMCTBAa M NpUMEHEHHE. buoreHHas ponb Meau. TOKCHMYHOCTh COEAUHEHHI
prytu. ComocTaBiIeHHE CBONCTB OKCH/IOB, THAPOKCHIOB JIEMEHTOB ITOATPYIIITHI IIHHKA.

ConocTaBneHue MMEKTPOHHBIX KOHGUTYpALIUiA, BETUYHH PAIUyCOB, SHEPTUH HOHHU3AINH,
CTCTICHEW OKHCJICHHS aTOMOB JJIEMEHTOB TOJTPYII BaHAJWs, XpOMa, MAapraHila U CeMEHCTBa
xkenesa. [lonydeHne v cpaBHEHHE CBOMCTB MPOCTHIX BEIIECTB, UX MpUMeHeHue. bruorennas poib
JKelle3a U MapraHiia.

3aKOHOMEPHOCTH M3MEHEHHsS OCHOBHBIX M BOCCTAHOBHTENHHBEIX CBOMCTB B pamy: V2% —
Cr?* — Mn?" — Fe?" — Co?" — Ni?" conmu JByXBaJICHTHBIX SJIEMEHTOB

9. Tekymuii KOHTPOJIb M0 TMCHHUIIIMHE

Texkymmii KOHTPOJIb 1O JWUCIUIUIMHE TPOBOAUTCS ITyTEM KOHTPOJIS TOCEIAeMOCTH,
NPOBEICHUSI  KOHTPOJBHBIX  Pa0OT, BBHIMOJHEHUS JOMAIIHWX 3aJaHWl, BBHITOJHEHUE
7a0opaTOpHBIX pabOT M HamucaHue JabopaTOpHOro oTdeTa, U (Qukcupyercs B (opme
KOHTPOJLHOH TOYKM HE MEHEee OJHOr0 pa3za B ceMmecTp. TeKymuid KOHTPOIb I03BOJISIET
npoBepuTh npuodperennsie 3Hanus no MOIIK-1.1., MOIIK-1.2., UOIIK-5.1.

10. Mopsi0K MPOBeAeHUsI U KPUTEPHHU OIleHUBAHUS MPOMEKYTOYHOI aTTecTallMN

3ayer MpoBOAUTCS B ycTHOU (hopme mo Omiietam. buner comepXuT Ba TEOPETUYECKHX
BOIPOCa U OJJHO IpakTHueckue 3aaanus. [IpogomkuTeabHOCTh MOATOTOBKH OTBETA M0 OmiietaM
45 muHyT, 0TBET 20 MUHYT.

[IpoMexyTOUHBII KOHTPOJIb MO3BOJISIET MPOBEPUTH MpHoOpeTreHHble 3HaHus no MOIIK-
1.1

[Ipumep Ounera:

TOMCKHUM FOCYI[APCTBEHHLIﬁ YHUBEPCUTET
Kadenpa Heoprannieckoii XuMuu



OO0mas u HeopraHu4ecKasi XUuMusi
Buser Ne 1

1. [lepuoandeckuii 3aK0H M Teproanyeckas cuctema snemeHToB JI.M. MenneneeBa. 3HaueHue
3akoHa. CTpykTypa mnepuoanueckoi cucrtembl. CBsi3b 3JIEKTPOHHOTO CTPOCHHUS aToma
3JIEMEHTA C €T0 MOJ0KEHUEM B TIEPHO/IS, TPYIIIIE, MOATPYIIIIE.

[lokaxkxute Ha TMpUMepe D>JIEMEHTOB MaJbIX MEPUOJOB, YTO TMPH IMOCIEA0BATEILHOM
3aIO0JTHEHUHM AaTOMHBIX OpOHUTaNeH MOSBISETCS TEPUOAUYHOCTh B CTPYKTYpe BHEIIHHX
AJIEKTPOHHBIX CIIOEB.

2. 'ajgoreHsl. BO,I[OpOI[HBIe COCAUHCHHNA TaJIONCHOB: IIOJYUCHHUC W XapaKTCp HU3MCHCHUA HUX
cBoiicTB. CBOMCTBA BOJHBIX PaCTBOPOB BOJOPOAHBIX COCI[I/IHCHI/Iﬁ TaJIOr€HOB.

Kakoii u3 ramoreHoB o0pa3yeT HamOojee CHIbHYIO TaJIOT€HOBOJOPOAHYI KucioTy? OTBer
OOBICHUTE.

3. Hcnonp3yst MeToj  MONypeakiuid, momoepuTe KOIPPHUIMEHTHI B  OKHUCIHUTEIBHO-
BOCCTAHOBUTEJIBHON PEAKIMH. Y KaKUTE OKUCIUTEIb K BOCCTAHOBHUTEIIb.
Cr203 + NaNO3; + NaOH — Na2CrO4 + NaNO2 + H-0.

Kpumepuu oyenusanus

«3aUTEHO» - CTYJEHT B JIOTMYECKOH IMOCIe0BATENbHOCTH M UCUEPIIBIBAIOIIE OTBEYAET
Ha BCE BOIPOCHI OMjIeTa CaMOCTOSATENBHO UM C MOMOILBIO HABOSIIMX BOIIPOCOB 9K3aMEHATOPA,
HO JomyckaeT He Oosnee 3 omMOOK, MOAYEPKHUBAs IMPH 3TOM CAMOE CYIIECTBEHHOE, YyMEET
aHAIN3UPOBaTh, CpaBHMBATh, KJIAacCU(ULUPOBATH, 0000IIaTh, KOHKPETU3UPOBATH U
CHUCTEMaTU3UpPOBaTh H3YYEHHBIH MaTepuaji, BbACIATbH B HEM TIJIaBHOE: YCTaHABIUBATb
IPUYMHHO-CJIEICTBEHHBIE CBA3H.

«HE 3a4TE€HO» - CTYJEHT HE MOXET B JIOTHYECKOM MOCIel0oBaTeIbHOCTH U
MCYEpIBIBAIOIIE OTBEYaTh HA BCE BOINPOCHI OWiIeTa € IMOMOINBIO HABOJAIIMX BOIPOCOB
9K3aMeHaTopa, HE YyMeeT aHaJW3UpOBaTh, CpPaBHUBATh, KJIACCU(PHUIMPOBATH, 0000IIATH,
KOHKpPETH3UPOBaTh W CUCTEMAaTU3UpPOBATh M3YYEHHBIN MaTepuall, BbIIEIATh B HEM IJIABHOE,
YCTAaHABIIMBATh IPUYNHHO-CIIEICTBEHHBIE CBA3H.

11. YyeOHO-MeTOAMYECKOE O0ecTIeUeHne

a) DJEKTPOHHBIM Yy4eOHBI Kypc MO JUCHMIUIMHE B DSJIEKTPOHHOM YHHMBEPCHUTETE
«Moodle» - https://moodle.tsu.ru/course/view.php?id=25659

6) JlaGopaTopHblii MpakTHUKYyM 1O oOOmed M HEOpraHUYecKol XHUMHUH: Yy4eOHO-
MeToauYecKoe Inocobue sl cTyAeHToB 1 kKypca buosornyeckoro MHCTHTYTa HalpaBieHUI
noarotoBku 020400 — «Ouonorusi» u 021900 — «mouBosenenue» / Tom. roc. yH-T, XuM. ¢ax.,
[Kad. neopr. xumuuu ; coct. JI. A. boOkosa, H. M. Koporuenxo]. - Tomck: U3narensckuii Jlom
ToMckoro rocy1apcTBEHHOro yHuBepcurera, 2015.

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

B) Meroauueckue MaTepuangbl Uil MOATOTOBKM K CEMHHAPCKUM 3aHSTHUSIM T10
nucturmrHe "OO01Iast ¥ HeopraHudeckast XuMus'": Juisi CTyJIeHTOB 1-ro Kypca buonorudeckoro
UHCTUTYTa HampasieHuit nmoaroroBku 020400 - "Ouonorus" u 021900 - "mousoBenenue" / Tom.
roc. yH-T, XuM. ¢ax., [Kad. neopran. xum.; coct. JI. A. boOkoBa]. - Tomck: U3natenbckuii JJom
ToMckoro rocy1apcTBEHHOro yHuBepcurera, 2015.

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

12. Ilepeuens yueOHOIi IuTEPATYPHI M pecypcoB cetn UnTepHeT

a) OCHOBHasl JIUTEpaTypa:
— Jlpo3noB A. A. Heopranndeckast xumusi: B 3 1.; T. 1, 2; T. 3 (xH. 1., 2) / A. A. JIpo310B,
B. I1. 3nmomanos, I'. H. Mazo, ®. M. Cniupunonos; oz pen. 0. JI. TperbsikoBa. — M.:


https://moodle.tsu.ru/course/view.php?id=25659
https://moodle.tsu.ru/mod/url/view.php?id=356059
https://moodle.tsu.ru/mod/url/view.php?id=356059

Axanemus, 2004-2008. — 233, 365,348, 399 c. Daekrponnas oubanoreka TI'Y (mocrynHo
gutatessim Hb TT'Y)

— AxwmetoB H. C. O6mas u nHeoprannueckas xumusi / H. C. AxmetoB. — M.: Beicmas
mkona, 2009. — 742 ¢. Daexrponnas oubanorexka TI'Y (moctynuo untateasm HB TI'Y)

— BanoBa ®. U. Teopernueckue OCHOBBI HEOPraHUYCCKONH XUMHUH: ydeOHOe mocodue /
®. U. MBanona. — Yebokcapsol: M3n-Bo Uysamickoro yH-Ta, 2010. — 24 Arapko A.Il. DxoHomuka
u ynpasienue Ha npennpusitan / A.JL. Arapkos [u 1p.]. — M.: lamkos u Ko, 2021. — 400 c.
https://koha.lib.tsu.ru/cgi-bin/koha/opac-detail.pl?biblionumber=304687

0) JOTOTHUTENBHAS JIUTEpATypa:

— TperbsixoB 10. [I. Heopranuueckass xumusi. Xumwus snemeHToB: kH. 1, 2 / 10. ]I
Tpetbskos, JI. 1. Mapteinenko, A. H. I'puropses, A. 10. [uaaze. — M.: Xumus, 2001. — 471,
1053 c. Dnekrponnas oubimorexka TI'Y (mocrymnuo yurarensm HB TT'Y)

— Hekpacos B. B. Ocuosl o6mieit xumuu: B 2 T. / b. B. Hekpacos. — CII6.: Jlaus, 2003.
— 656, 687 c. 5. Yraii 5. A. Obmas u Heopranndeckas xumus / 5. A. Yrait. — M.: Beicias
mikoina, 2000-2004. — 526 c. Duexrponnas oudmnorexka TI'Y (moctynuo untareasm Hb TI'Y)

B) pecypchl cetr IHTepHeT:

—www.chem.msu.ru  (http://www.chemnet.ru) — nopran  ¢yHIaAMEHTAIBHOTO
XHUMHYECKOTro 00pa3oBanust Poccuu — qoctyn cBoOoaHbIH (nata oopamenus: 06.10.16).

— http://chem100.ru/elem.php?n=16 — cnpaBoYHHUK XUMHKA — JAOCTYI CBOOOIHBIN (1ara
obpamienuns: 05.10.16).

— https://xumuk.ru/spravochnik/a.ntml  — cnpaBouYHHK 110 BeriecTBaM — AOCTYI
cBOOOIHBIN (1aTa oOpamenus: 05.10.16).

— https://xumuk.ru/ — caiitT o xumum — 10CTyI CBOOOIHBIN (J1aTa OOpaICHHS:
07.10.16)13.

13. Ilepeyenb MHGOPMALMOHHBIX TEXHOJIOTHii

a) TUIEH3MOHHOE U CBOOOTHO pacIpocTpaHsieMoe MporpaMMHOe 00ecTiedeHHeE:

— Microsoft Office Standart 2013 Russian: maker mporpamMm. Bxito4aer MpUIoKeHUs:
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);

— myOaUYHO AOCTyIHBIE 00naunblie TexHooruu (Google Docs, SHaekc TUCK | T.IL.).

0) nH(pOpMaIMOHHBIEC CITPABOYHBIEC CUCTEMBI:

— DNEKTPOHHBIN KaTajor Hayynoi O6ubnmorexu Ty -
http://chamo.lib.tsu.ru/search/query?locale=ru&theme=system
— DIIeKTpOHHAas OoubnanoTeka (peno3uTopwuii) Ty —

http://vital.lib.tsu.ru/vital/access/manager/Index
— OBC Jlans — http://e.lanbook.com/
— OBC Koncynbsrant cryaenta — http://www.studentlibrary.ru/
— O6pasoBatensHas miardopma FOpaiit — https://urait.ru/
—9BC ZNANIUM.com — https://znanium.com/
— OBC IPRbooks — http://www.iprbookshop.ru/

14. MaTtepuabHO-TeXHUYECKOe o0ecnieyeHue

OO0ydeHne TUCIUIIMHE OCYIIECTBISIETCS C HCIOJIB30BAHMEM CIEAYIOMINX TIJIOMANIEH H
000pyIOBaHUS:

—JIEKIIMOHHAsl ~ ayJAUTOpHs, OCHAIEHHAs MYJIbTUMEIUWHBIM  O0OpYJOBaHHEM  JUIS
JIEMOHCTpAILIMU MPE3CHTALMH, CJIaiiIOB U KOMIIbIOTEPHOW aHWMAIMW; MHTEPAKTUBHON TOCKOM
(aymutopust Ne 311 6-ro yuebnoro kopmyca TT'Y);


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/
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/

—naboparopusie ayautropun (Ne 221, 6-ro yuebnoro kopmyca TT'Y).

JlaGopaTtopuu OCHAIIEHBI BBITSDKHBIMH M CYIIWIBHBIME IKadamu, mMydensimu, Becamw,
ANIEKTPOTUIMTKAMH, TUCTHIUIATOPAMH, ICHTpUPYraMu, TEPMOMETPaMHU; CTEKISTHHOH |
dapdhopoBoii MOCy101; HEOOXOTUMBIMH TSI BBIIIOJIHEHUS Ta00PATOPHBIX PadOT pEaKTHBAMH.

15. Undopmanus o paspadoTunkax

JlroroBa Exarepuna CepreeBHa, K.T.H., JIOIEHT Kadeapbl Heopranudeckor xumuun HA TT'Y



