MuHHCTEPCTBO HAYKH M BBICLICTO o0pa3oBaHUs Poccuiickoii denepannn
HAITMOHAJIbHBIN NCCJIENOBATEJIbCKHN
TOMCKUU I'OCYAAPCTBEHHbBIM YHUBEPCUTET (HU TI'Y)

['eonoro-reorpaduueckuii Gpaxkynprer

YTBEPX/IEHO:
Jexan
I1. A. Tumua

Pabouas nporpamma ITuCIUTUIMHBI
Xumus
10 HAIIPABJICHUIO TOATOTOBKHU
05.03.06 Dxos10rus U NPUPOAONOJIL30BAHUE

HamnpaBnenHocTs (po¢uiib) MOATOTOBKH:
IIpupononoss3oBanue

dopma 00ydeHus
Ounas

Kpanuduxanms
bakaaasp

I'on npuema
2024

COTI'JTACOBAHO:
PyxoBonurens Ol
P. B. Knay6

[Ipencenarens YMK
M. A. Kamupo

Tomck — 2024



1. Illeab U muIaHUpYeMble Pe3yJIbTATHI 0CBOEHHS THCHUIITIUHBI

[{enpro 0OCBOEHUS TUCHIUTUINHBI SBISETCS POPMUPOBAHUE CIIECAYIOMINX KOMITETEHITUH:

OIIK-1 CnocobeH mpuMeHsTh 0a30BbIe 3HAHUSA (yHAAMEHTAIBHBIX pPa3/IelioB HAyK O
3emiie, €CTECTBEHHO-HAyYHOI'O0 M MaTeMaTHUYECKOTO IMKIJIOB IMPH PEHICeHWH 3agad B 00JacTu
9KOJIOTHH U MIPUPOIONOIH30BaAHUSL.

PesynpTaTamu 0CBOEHUS IUCLUUIUIMHBI SIBJISIOTCS CIEIYIOIIME UHAMKATOPBI JOCTHXKEHUS
KOMIIETECHIINH:

NOIIK-1.1 Bnageer 3HaHuAMH (yHIAMEHTANIbHBIX pa3felioB HAyK €CTECTBEHHO-
HAyYHOTO M MaTEMaTHMYeCKOTO LHUKIOB Ul pelleHHs] 3a7ad B 00JacTH JKOJIOTHUH, OXPaHbl
OKpY arolleH cpesibl U MPUPOAOII0JIb30BAHUS

HNOIIK-1.2 BeisBiasger oOmuye 3aKOHOMEPHOCTH Pa3BUTHS  OKPYIKAIOIIEH Cpelpbl,
COBPEMEHHBIE IKOJIOTHUECKUE MPOOIIEMBI U POOJIEMBI PALIMOHATIBHOTO IIPUPOIOTIONb30BAHUS

2. 3agayy ocBOCHUSA AUCHUIIIHHBI

— OcBOUThH NOHATUHMHBIN amnmapar.

— HayunTbcs npuMeHATh NOHATHIHBIA anmapar A pElIeHHs MPAaKTHYECKUX 3a1ad
po(hecCUOHATIBHON e TENbHOCTH.

— OcCBOUTH TEOPETUYECKHUE DPA3AEIbl XMMUH, ONUCAHUE XMUMHUYECKUX PEAKUUH, XUMHUS
AJIEMEHTOB U X COCIVHEHUM.

3. MecTO AUCHHUIIMHBI B CTPYKTYpe 00pa30BaTe/IbHOM MPOrpaMMbl

Jucuuninuza otHocutes K bioky 1 «/lucuuruinael (Momynn).

JIucuuIImHa OTHOCUTCS K 00s13aTeNIbHON YacTH 00pa30BaTEIbHOM MPOrPaMMBI.

4. Cemectp(b1) ocBOeHMs U GopMa(bl) IPOMEKYTOUHOM ATTECTAUMHU MO TUCHMUILINHE

IlepBbIid cemecTp, 3a4eT

5. Bxoanble TpeOOBaHMs AJIsl OCBOEHUS TMCUUIIITUHBI

JUisl yCHenHoro OCBOEHUS TUCHMILIMHBI TPeOYIOTCsl 0a30Bble 3HAHUS U KOMIIETEHIINH,
c(OpMUpPOBAHHBIE B XOJ€ OCBOEHHUS ITUCHUIUIMHBI «XHUMHs» 00pa30BaTeNbHBIX MPOrpaMMm
CpeaHel MIKOJIbI U 00pa30BaTEeNbHBIX YUPEKICHUN CpEeAHEr0 MpoQecCHOHaIbHOT0 00pa30BaHMUs.

HekoTopele acnekTsl NUCHUIUIMHBI OyIyT MOJE3HBI MPHU OCBOEHUHU Kypca «Ieoxumus
OKPY’KaIOIIEH Cpeabh».

6. SI3bIk peanu3zanuu

Pycckuii

7. O0beM IUCUMIIIHHBI

OO61as TpyA0eMKOCTh IUCHUIUTHHBI cOcTaBsieT 3 3.e., 108 yacoB, U3 KOTOPBIX:
-nexnuu: 30 4.

-npakTuyeckue 3ansatus: 30 u.

-B TOM YHUCJIE TpakTH4ecKast moAroroska: 30 4.

O0beM caMOCTOSATENLHON pabOTHI CTYICHTA ONpeAeNieH Y4eOHBIM IIIaHOM.

8. Coneprxkanue TMCHUIIMHBI, CTPYKTYPHMPOBAHHOE 110 TEMaM
Mopayas 1. TeopeTuyeckue pa3iesbl XHMHH
1.1. ®dyHgaMeHTajJbHble OCHOBBI XHMMHYecKoil Hayku. [luddepeHumanrs M HHTErpaLus

CCTCCTBCHHBIX HAYK. Hpe;[MeT xumun. OCHOBHEIS CTCXUOMCTPUUCCKUC 3aKOHbI XUMUU. PasButne xumun
B HarIeu CTpaHe€. Xumus Kak IIPOU3BOAUTEIIbHAA CHUJIa O6HI€CTBa. Pons xumum B IIPOU3BOJACTBE BEUICCTB U



MaTepHuajoB, B Pa3BUTUH CEJIBCKOTO XO34HUCTBAa, B MEOUIIMHE, B >KU3HU 4eloBeka. [IpuopureTHbIC
HATPaBJICHUS Pa3BUTUS XUMHUU., XUMHUUECKAs U TCOXUMUIECKask (POPMBI IBHKCHHS MaTepuu. Poib xumun
B pa3BUTHU HayK o 3emue. [IpoOraeMbl SKOIOTHH U OXpaHbl OKPYIKAOIIEH Cpeasl Ha COBPEMEHHOM 3Tarie
Pa3BUTHSI HAYKU U TEXHUKU.

OCHOBBI aTOMHO-MOJICKYJISipHOTO yueHus.. OCHOBHBIC TIOHSATHS XHMHW (aTOM, MOJICKYIa,
BEII[ECTBO, SKBUBAJICHT, aTOMHAsI, MOJICKYJIIpHas, MOJIIpHAsi Macca, KOJUYeCTBO BemecTBa). [lonsaTue o
XUMIYeCKOM ayieMeHTe. [loHsTHEe 00 3JMEeMEHTapHBIX YacTHUIaX, 00pasylommx artoMm. J[BOoWCTBEeHHAs
IpHUpoJa JIEKTPOHA. DNEKTPOHHOE CTpoeHue atoMa. Mozenu crpoeHust atoMoB mo 3. Pesepdopay, H.
Bopy, np. Ioctynarer H. Bopa. DHeprernueckue ypoBHH U IOAypPOBHU. OCHOBHBIC TIOJIOXKECHHS KBAHTOBOM
MexaHukd. BomHoBoe ypaaenue lpenunrepa. Ilonstie aromHoi (3mekTpoHHON) opOurtamn. dopma
TPAaHUYHON TMOBEPXHOCTH 3JEKTPOHHOW IJIOTHOCTU I §-, p-, d-, f~cocTosiHui. KBaHTOBBIE umCIa:
IJIaBHOE, OpOUTAIBHOE, MATHUTHOE, CTUHOBOE. BBIPOXKICHUE IIEKTPOHHBIX OpOUTATICH.

[TpuHIUIIBI 3aMIOJIHEHUS 3JICKTPOHHBIX OpOUTANICH, MOMypOBHEH, YPOBHEW: HAUMEHBIICH SHEPTHH,
npuniun [laymu, mpaBmino Xysaa. Ilopsimok 3amonHeHus! 3JIeKTpPOHAMHU aTOMHBIX opOutaneil. EMxocTs
JJIEKTPOHHBIX YPOBHEH W TOAYpOBHEH. DJEKTPOHHBIE CTPYKTypa aTOMOB M HMOHOB. Kiaccudpukanms
XUMHYECKUX IJIEMEHTOB Ha OCHOBE DJIEKTPOHHBIX KOH(PHUTYpAIHiA aTOMOB.

1.2. Hepmnognueckmii 3axon .M. MenneneeBa. [leproanueckoe MOBTOpEHHE 3JIEKTPOHHBIX
KOH(QUTYypannuii aToMOB W (DHM3WUYECKUN CMBICT TEepUOaUYecKoro 3akoHa. llepmomndeckas cuctema
XxuMu4eckux aneMeHToB [I.M1. MenneneeBa, ee CTpyKkTypa (II€pHObI, TPYIIIbI, TOATPYIIIBI, HIEKTPOHHBIE
cemeiictBa) W ¢GopMmbl  (KOPOTKONEPUOIHAS,  IMOJNYAJUHHOICPHUOAHAS,  JUIMHHOIICPUOIHAS,).
[leprognueckoe M3MEHEHNE CBOMCTB XUMHYECKUX 3JIEMEHTOB (ATOMHBIN pagnycC, CPOACTBO K AIIEKTPOHY,
SHEpPrusl MOHM3ALWH, 3JIEKTPOOTPUIATEIbHOCTh) U MX COECAMHEHMN (JIETydHX BOAOPOAHBIX COEAMHEHHH,
OKCHJIOB, THAPOKCHJIOB, JIp.) B 3aBUCHMOCTH OT 3apsja sapa atoMa (aTOMHOTO HOMEpa) U 3JIEKTPOHHOTO
CTPOCHHS aTOMOB DJIEMEHTOB, OT IOJIOXKEHUS XUMUYECKOTO AJIEMEHTA B IMIEPHOAMUYECKON CUCTEME.

1.3. Xwumnueckasi cBsi3b U CTPOEHHeE BellecTBA. [Iprpoa 1 TUIIBI XUMUYECKOU CBS3H; YCIOBHUS €€
obpazoBanusi. OCHOBHBIC XapaKTEPUCTUKN XUMHUECKON CBSI3U: JJIMHA, SHEPTHUsl, KPaTHOCTh, IOJIIPHOCTH,
HaIpPaBJIEHHOCTh, HACKIII[aeMOCTh. OTIcaHue KOBAJIEHTHOW XUMUYECKOM CBSI3M B TEOPHH BAJICHTHBIX CXEM
(BC). Tunbl KOBaJEHTHOH CBS3M: & —, 71—, S —CBA3M. MexaHu3Mbl 00pa30BaHUsI KOBAJICHTHOW CBS3H:

0OMEHHBIN, JTOHOPHO-aKIENTOPHBINA, MaTuBHbBIN. Teopus rubpuamsanuu aToMHbIX opobutansx (I'AO).
IIpoctpancTBeHHass KoHQUrypauus (reoMeTpusi) razoo0pasHbIX KOBaJEHTHbIX Mosekynl. IlosspHble
MoJiekynbl. OOIIue MPUHIMIBL OMHCAHHMST XMMHUYECKOH CBS3M MO0 METOMY MOJIEKYJSPHBIX OpOuTalei
(MO). CaazpiBarone, paspeixiisitomue, HecssbiBatomue MO. IlocTpoenne MmpUOIU3UTENBHBIX
9HepreTudeckux auarpaMM MO roMo- B reTeposiIEpHBIX MOJIEKYJ HAa IPUMepax COETUHEHUH 2JIEMEHTOB
I u II mepuoma. YcToHUMBOCTD MOJIEKYJ; KpAaTHOCTH (MIOPSAAOK) CBA3M; MarHWTHBIE CBOICTBAa YacTHII.
N303neKTpoHHBIE YacTHLBI (MOJIEKYJbI, MOHBI). IIpupoma BomopomHoW cBsi3u. BimsHue BomopomHOi
CBSI3M Ha (QU3MUYECKHE W XHMHUYECKHE CBOMCTBA BemIECTB. MEXMOJIEKYISpHbIE B3aUMOJIEHCTBUSL:
OpPHUEHTAIIMOHHOE, WHIYKIIMOHHOE, AMCIEPCHOHHOE. XMMHUYecKas CBA3b B MeTauiax. MeTalInueckoe
COCTOSIHME BEIIECTBA M €ro OCOOEHHOCTH. DJIEMEHTHI 30HHOH TEOpHUHU MPOBOAMMOCTH. IIpoBOIHMKH,
MOJTYTIPOBOJHHUKH, H30JISITOPBL.

Moayab 2. TeopeTuueckoe oOnucaHue XUMHYECKUX peaKI Uil

2.1. 3aKOHOMEPHOCTH  TMNPOTEKAHUSI  XUMHYECKMX  NPOLeccoB.  XUMHUUYECKAs
TepMOJMHaMKKa U TepMoxumus. [loHsTHe 0 BHyTpeHHel sHepruu u sHTanbnuu. [lepBoe Havano
(3aKoH) TepMOIMHAMUKU. VI3MeHeHre BHYTPEHHEN SHEPTHH U SHTAJIBIIUU B XUMHUUECKON PEeaKIIUU.
CranmapTHble ycinoBHs. DHTaIbIUs 00pa3oBaHMs BellecTBa. 3akoH ['ecca, cielcTBUS U3 HETO.
[Tonsitue o0 sHTpomuu. BTopoe Hauano (3akoH) TepmonuHamuiku. [loHsTe 00 M300apHO-



HU30TEepMHUYECKOM ToTeHIrane (3Hepruu [ mdbca). M3menenne sneprum ['mbb6ca, kak KpuTepuid
BO3MOKHOCTH TMPOTEKAHUS XUMHUYECKOIO IMpoLEcca. BausHUe SHTANBIUAHOIO W SHTPOIMIHOIO
(aKTOpPOB Ha HANIPABIIEHUE XUMHYECKOTO MpoIiecca.

Xumnueckasi KuHeTuka. [ToHsaTHe CKOpocTH XUMUYeCcKo peakiiu. PaKkTOphl, BIUSIONIUE HA CKOPOCTh
XUMHUYCCKOW PEaKIMU: MPHUPOJa PEarcHTOB, KOHIICHTPAIMS PEarcHTOB, YCIOBUS TPOBEICHUS pPEaKIuU
(Temmeparypa, JaBlIeHHE, HAJIMYME KaTalu3aropa, oOirydeHue U np.). OCHOBHOUM 3aKOH XUMHYECKOM
KUHETUKH. KOHCTaHTa cKOpoCcTH XUMUYecKor peakiuu. 1opsaaok U MOJIEKyIsIpHOCTh peakiuu. ITonstue
00 sHeprum aktupanuu. [loHITHE 0 MeXaHM3MaX XMMHYECKUX peakiuii. KaTanus u karaau3aTopsl.

Xummdeckoe paBHOBecue. KoncranTa paBHoBecws. CMemienue pasHoBecus. [Ipunamumn Jle Illarense.
I'omorenHoe 1 rereporeHHoe paBHoBecHe. [lonsTre o koMmnoHeHTe, aze. Da3oBbie paBHOBeCHs. [IpaBuiio
(a3 ['mb6ca. lnarpamma COCTOSTHHSI BOJIBI.

2.2, PacTtBopbl, uX THOBI M cBoiicTBa. Tumbsl pacTBOpoB. VCTHHHBIE pacTBOPHI.
PacTBOpbl Kak OTUHAMUYECKH PaBHOBECHBIE CHUCTEMBbl. DHepreTuueckue 3(hQexTsl mporeccoB
pacTBOpeHHs. 3aBUCUMOCTH MpPOIECCa PaCTBOPEHUS OT MPHUPOABI U CBONCTB PACTBOPUTENS U
pactBopeHHOro BemiectBa. llonatue 00 wuaeansHoM pactBope. OOmme (KOJIUTaTUBHEIC)
cBOiicTBa pacTBOpoB. 3akoHbl Payis, Bant-I'opda. OcmoTtrueckoe narienne. OcMoC B IpUPOJIC.
PactBopel  3nextposnntoB. [loHste 00 u30TOHMYECKOM Kod(pduiuenrte. CoBpeMEHHbIE
IIPEICTABIICHUS O NPHUPOAE KHUCIOT M OCHOBaHWM. Teoprs IEKTPOIMTHYECKON JMCCOLUALU
(TOH) C. Appenmnyca. Koncranra nuccoumnanuu (nonuszauuu). MlonHoe npousBeneHne BOJIbI.
[Tonstne o BomopomHom mokazarene pH. Tmaponu3 coneit. Koncranta rumponusa.
I'ereporenHoe  paBHOBecue  "OCaJOK—HAaChILIEHHbIH  pacTBOp".  TpynHOpacTBOpUMBIE
anexkTponuthl. [IpousBeieHre pacTBOPUMOCTH. Y CJIOBUS BBIMA/ICHUS K PACTBOPEHHUS OCAIKOB.

2.3. OCHOBBI JJIeKTPOXMMHYECKHX NpoueccoB. [IOHATHS 3IEKTPOXMMHHU: IPOLIECCHI
OKHCJICHWsI, BOCCTAHOBJICHWs, OKHUCIIUTENb, BOCCTAHOBUTENb, CTAHAAPTHBIM 3JIEKTPOIHBIN
NOTEHINAJI, NIEKTPOABIDKYILAs cuia mpouecca. OKUCIUTENbHO-BOCCTAHOBUTEIIBHBIE PEAKLIUU
(OBP) B pactBopax. Kputepun Bo3moxkHoro HampanieHuss OBP. ['anpBanuueckuii sieMeHT.
DNEKTPOJIN3 PacTBOPOB M PACIIABOB  AJIEKTPOJIUTOB. 3aKOHBI  dJekTpoiusza. [lombop
k03 punreHToB B ypaBHeHUssX OBP MeTo10M HOHHO-31IEKTPOHHOTO OanaHca.

Mopnyas 3. O030p XMMHH 3JIEMEHTOB 1 UX BaKHEHIINX COeUHEHUH

3.1. Knaccupukanum ¥ HOMEHKJIATYpa XMMHYECKHX 3JI€MEHTOB M HEOPraHMYeCKHX
coequHeHuii. [TpuHIunbl K1accupUKAMM XUMHUYECKUX HJIIEMEHTOB Ha OCHOBE AJIEKTPOHHOTO
CTpPOEHHUSI UX aTOMOB (s-, p-, d-, f-anemeHtsl). ['eoxumudeckas kiaccuukaius >JIEMEHTOB.
PacnpocTpaHeHHOCTh XMMHYECKHX JJEMEHTOB B TMPUPOJIE, CBS3b CO CTPOCHHUEM aTOMOB
AJIEMEHTOB. Murpanus W KOHLEHTpauus 3JIEMEHTOB B 3€MHOW Kope. Penkue m paccessHHbIe
aneMeHThl. OO0IIMe 3aKOHOMEPHOCTH W3MEHEHUs] XUMHYECKHUX CBOWCTB MPOCTHIX BEIIECTB U
XUMHUYECKUX coeTuHEHU. OCHOBBI XUMUYECKOW HOMEHKIIATyPHhI.

3.2. OO0mas xapakTepuCTHKa U 0030p XMMHH HeMeTaJJIOB. [lojioxkeHue »1eMeHTOB-
HeMeTauioB B mepuogudeckoit cucreme JI.M. MenneneeBa. Xumudeckue, (QuU3nyecKue
CBOWMCTBA, MPUPOJHBIE (QOPMBI MPOCTHIX BEIIECTB-HEMETAIOB. [IpUHIMMIBI TMONy4YeHUS,
MPUMEHEHUE HEMETAIIIOB.

Bonopoa. CroiicTBa Boj1opoia, 00yCIOBICHHBIE CTPOSHUEM €T0 aToMa (CXOJICTBO C AJeMeHTaMu [A
u VIIA rpynn nepuoandeckoi cuctembl). OKHUCIUTENFHO-BOCCTAHOBHUTEIbHBIE CBOMCTBA. COeAMHEHUS
BOOOpOAA, 0COOEHHOCTH MX XMMUYECKHX CBOMCTB. Y CIIOBHS O6pa3OBaHI/I$I TUAPUA-UOHA. Boz[a: CTpOCHUC



MOJICKYIJIBI, CBOWMCTBA H pCaKkurOHHas CIIOCOOHOCTE. BO,Z[a KaxKk YHI/IKaJILHBIﬁ PaCTBOPUTCIID,
HNOHHM3HPYOIIas CIIOCOOHOCTH BOJBI. Pons BOJbBI B IPpUPOAC. MCTOZ[LI OYHCTKHU BOJBI.

Onementsl VIIA rpynmbl nepuoOAMYECKON CHCTEMbI — TaoreHbl. O0Ias XapakTepUCTHKA SJIEMEHTOB.
T"anmorenoBoopoabl. XI10p. XJIO0POBOIOPOI, COITHAS KACIO0TA, XJIOpHUIEl. OKCOCOSAMHEHHS XJI0pa.

OnemeHThl VIA TpyNIIbI IEPUOIUYECKON CUCTEMBI — XallbKoreHbl. O0Ias XapaKTepUCTHKA IIEMEHTOB.
Kucnopon. Oxcunpl, MepoKCHABI, 030HUABI; OCOOCHHOCTH WX CTpoeHHMsS M cBoicTB. Cepa. CoenMHEHUS
Cepbl U WX CBOMCTBA: OKCHBI, CEPOBOJOPOJ, CYIb(UIbI, CEpHAS KHUCIOTa U CYyJIb(aThl, CCPHUCTASL
KHCJIOTa U CYJIb(UTHI.

OneMeHThl VA Tpymmbl Tepuoandeckoir cuctembl. OOIIas XapaKTepUCTHKA AJIEMEHTOB.
Azor. Ammuak. Comu amMmonusa. OkcuIbl a30Ta. A30THas M a30THCTAs KUCIOTHI, MX COJIM.
Azotabie yaoopenus. ®ochop. @ochun u pochunpr. Oxcuasl Gochopa (III, V). Dochopubie
kucinoTsl. Docharer. DocopHbie yI0OpEHHS.

Onementsl VA rpymnmel mepuoamdeckoi cuctembl. OOIMas XapaKTepPUCTHUKA 3JIEMEHTOB.
VYrunepon u kpemuuid. Oxeugpl yraepoaa (11, IV) u kpemHus; yrojapHas U1 KpeMHEBask KUCIIOTBI;
KapOOHATHI U CHIIUKATBHI.

3.3. OO0mas xapakTepuCTHKAa U 0030p XUMUM MeTa/LIoB. HaxoxneHue meTasioB B
OpUPOJEe W TMPUHLHUIBI U3BJIACUCHHUS UX U3 pyA. [losoxeHHe 3IEMEHTOB-METALUIOB B
nepuoanyeckoit cucteme /.M. MenneneeBa. OcOOEHHOCTH AJIEKTPOHHOTO CTPOEHUS aTOMOB
MetaiyioB. OOmue (u3nueckue U XMMHUYECKHe CBOWMCTBA MeTayuioB. OKCHIBI U THAPOKCUIBI
MmeTaisioB. KommnekcooOpa3yromas cnocoOHOCTh MeTauioB. Koppo3usi MeTaiioB M CHOCOObI
3alUThl OT Hee. [I[puMeHeHne MeTaioB U CIIaBOB. buoreHHbie METaILIbI.

Mertamns! rnaBubeix noarpynmn -1 rpynn nepuoaudeckoit cuctems! (s-, p- Metaisl). CBoiicTBa
IIEJIOYHBIX W OIEIOYHO3EMENBHBIX METAUIOB, WX COoeAuHEeHHWH. AmomuHuil. CTpoeHne aroma.
PacnipoctpanenHocts B nipupoje. CBOWCTBA AFIOMUHUS M €r0 COSANHEHNH. AM(OTEPHBIN XapakTep OKCHAA U
TUApPOKCHIA. ATIOMUHATEL. AnoMocuiuKatel. [lonmydyeHne u npuMeHeHre aTtoMUHNS B TEXHUKE.

Mertannsl TOOOYHBIX TOATPYII MEPUOJNUECcKON cucTeMbl (d-, f~mertamibl). CocTaB U cBoicTBa
OKCHJOB U THIPOKCHIOB METAJUIOB B 3aBHCUMOCTH OT CTeNeHH OKHcieHus. OcoOEHHOCTH XMMHUH d-
3JIEMEHTOB. XHMHUS 3JIEMEHTOB TPHAIbI JKEJIe3a.

9. Tekymuii KOHTPOJIb MO0 TUCHUIINHE

Texkymuil KOHTPOJb IO AWCIUIUIMHE MPOBOJUTCS ITyTEM KOHTPOJS IOCEHIAEMOCTH,
MPOBEJCHUS JIBYX KOHTPOJIBHBIX paboT (o Temam «Ctpoenue aroma. [leproauueckuii 3aKoH U
nepuoanyYeckas cucremMa. XUMHuUeckas cBsi3b» U «PacTBOpbBI»), BBHIOJHEHUS BHEAYJIUTOPHBIX
UHANBUAYANbHBIX 3amanuii (U3 1-4), mpoBepKku BHIMOTHEHUS JOMAITHUX 33JaHUN MO TeMaMm
CEMHUHApPCKHUX U MPAKTHUUECKUX 3aHATUH, U PUKCUpyeTCs B (POpMe KOHTPOIbHON TOUKU HE MEHEe
OJTHOTO Pa3a B CEMECTP.

[opsanox dhopmupoBaHUsT KOMIETEHLIUH, Pe3yJIbTaThl 00YUEHUsI, KPUTEPUH OLICHUBAHUS
U TepeYeHb OIICHOYHBIX CPEJICTB MJIs TEKYIIEro KOHTPOJS MO IUCIMILIMHE MPUBEICHBI B
®DoHIaX OIEHOYHBIX CPEACTB IS Kypca « XUMUSD».

OneHouHble MaTepuanbl TEKYIIEro KOHTPOIs pa3MelieHbl Ha caiite TI'Y B paszmene
«udopmarnus 06 o6pazoBaTenbHON Mporpamme» - https://www.tsu.ru/sveden/education/eduop/.

10. ITopsinok npoBeieHUsI U KPUTEPUH OLCHUBAHUS MIPOMEKYTOYHOM aTTeCTalluH

3ader B mepBOM cemecTpe MPOBOAMUTCA IO Owmneram. buier coaepkuT 1Be yacTu
BOIIPOCOB: 4acTh | — AECATHh TECTOBBIX 3aJaHUM IO TEOPETHUECKOMY KYypCy, IIPEAIOIararoimnx
BBIOODP OZHOTO WUJIH JABYX IMPaBUJIBHBIX OTBETOB U3 YKcia npeaiokeHHbix (10 6amnos), yacts 2 —



pacueTHbIE 3aJla4M, 3a/laHus HA COCTaBJICHHE YPaBHEHHMM peakiuii, BOIPOCHI 10 HOMEHKIAType
XUMHUYECKHX COCIMHEHMH M U3 MPUPOAHBIX (opMm (15 GamsioB); OTBETHI Ha BOMPOCH BTOPOU
YacTH JAI0TCS B pa3BepHYTON (opMe U MpeAroaraloT Kparkyro HHTEpIpeTannuio (00bsICHEHHUE)
IIOJIyYE€HHBIX PE3YyJIbTaTOB IIPU COCTABJIEHUN YPABHEHUI pEeaKLMi U PELIEHUH pAaCUETHBIX 3ajau.

[Ipouenypa mpoBepku cHOPMHPOBAHHOCTH KOMIETEHIMH M MOPSAOK (OPMUPOBAHUS
UTOTOBOW OLIEHKM IO pe3yJibTaTaM OCBOECHUS IUCUMIUIMHBI «XUMHsD» onucansl B Donpax
OLICHOYHBIX CPEJICTB Ui JaHHOTO Kypca.

OneHouHble MaTepualibl sl IPOBEAEHUS NIPOMEKYTOYHON aTTECTAl[MM pPa3MEIIEHbl Ha
cahte TI'Y B pasmene «Mudopmamus o0  oOpazoBarenbHONW  MporpamMme» -
https://www.tsu.ru/sveden/education/eduop/.

11. YyeOHo-MeTOoaH4IECKOE 00ecreueHue

a) DIEKTPOHHBIN y4YeOHBIH Kypc MO JTUCIHUIUIMHE B JJICKTPOHHOM YHUBEPCHUTETE
«Moodley - https://moodle.tsu.ru/course/view.php?id=00000
0) OrieHOUHBIC MaTepHallbl TEKYMIETO KOHTPOJS M TPOMEKYTOYHOW AaTTECTAIMH I10
JTUCITUTLINHE.
B) Il;an npakTHUecKux 3aHATUHN MO AUCLUILINHE.
Monyns 1. Teoperuueckue pa3ienbl XUMUU
OyHIaMEHTAIbHBIE OCHOBBI XMMUYECKON HAYKH.
[Tepuonnueckuii 3akon J.11. Meneneena.
XuUMHUUECKast CBSI3b U CTPOEHHUE BEIIECTRA.
Monyns 2. TeopeTuueckoe ONUcaHue XMMUYECKUX peaKIui
3aKOHOMEPHOCTHU MPOTEKAHUS XUMUYECKUX TIPOLIECCOB.
PacTBOpBI, X TUTIBI U CBOMCTBA.
OCHOBBI JIEKTPOXUMUYECKUX MTPOLIECCOB.
Monynb 3. O630p XUMHH JI€MEHTOB U UX BaXHEHIINX COSAMHEHUN
Krnaccupukanmm W HOMEHKJIATypa XHUMHYECKHX JJICMEHTOB ¥ HEOPraHUYECKHX
COEIMHEHUI.
OO0mast xapaKTepUCTHKA U 0030p XUMUU HEMETAIIIOB.
OO1mas XxapakTepucTHKa U 0030p XMMHUH METAJJIOB.

r) Meronndeckue ykazaHus Mo MPOBEAECHUIO JIAOOPAaTOPHBIX padoT.
1) MeTtonuyeckue ykazaHHs 10 OpraHU3alli CaMOCTOSATENbHON pabOThI CTYAEHTOB.

12. Ilepeyenn y4eOHOM auTEpaTyphl U pecypcoB cetn UHTEpHeT

a) OCHOBHas JTUTEpaTypa:

AxmeroB H.C. O0mias u Heopranuyeckast xumus. - M.: Boicias mkomna, 2009. - 743 c.

I'enepman M.M. Heopranmueckass xumwusi: [ydeOHOe TocOOME IS CTY/ICHTOB,

o0yyaromuxcss MO TEXHOJOTHYECKMM HalpaBlIeHUsIM U cnenuaigbHocTsM| / M. .

I'ensdman, B. I1. FOctpatos. - Cankr-IlerepOypr: Jlans, 2009. - 527 c.

3. Kusze J.A. Heopranunueckas xumus: yueOHHMK s OakanaBpoB / Kuszes [.A.,
Cwmapeirus C.H. - M.: IOpaiirt, 2014. — 591 c.

N —

0) JOTMONHUTENbHAS TUTEpaTypa:
1. O6mras xumus / [lox. pea. Cokonosckoit E. M., I'yzes JI. C. — M.: U3n-Bo MI'Y, 1989. —

638 c.

2. Kapanerpsan M.X., [Ipakun C.1. Ob6mas n Heopranuyeckast xumusi. — M.: Xumus, 1981.
-592c.

3. Cnuusia B.U., Mapteinenko JI.U. Heoprannueckass xumus. Y. 1- M.: U3n-so MI'Y,
1991. - 476 c.

4. Couupsia B.U., Mapreinenko JI.W. Heoprannueckas xumusa. Y. 2— M.: U3n-so MI'Y,
1994. — 624 c.


https://moodle.tsu.ru/course/view.php?id=00000

5. bopwuio JLIL., Ko3uk B.B., by3auk B.M. Xumus. Yue6noe nocooue. — Tomck: M3n-Bo:
1TV, 2006. — 192 c.

6. JlabopaTopHBIi NPAKTHKYyM II0 OOIIeH ¢ HEOPraHWYECKONH XuUMHUHU. YUeOHO-
METOJAMYECKOE IOCOOHME JIISi CTYJCHTOB HEXMMHYECKHX CIEIHaIbHOCTeH / COCT.:
bo6koBa JI.A., Koporuenko H.M. - Tomck: U3narensckuii om TI'Y, 2015. - 114 c.

B) pecypchl cetu HTepHeT:

1. Caiit UuctutyTa nucranimonHoro oOyuenust HU TI'Y / Mumenuna JIL.LH. YMK OOmias
XUMHUS. - // DIEKTpOHHO-00pa3oBaTeNbHbIN pecypc, M3a-Bo: Tomck, 2008, na CD —aucke
u Ha caifre TT'Y: ido.tsu.ru.

2. Caiit xumudeckoro (axkynprera MI'Y http://chembaby.com/obshhaya-i-neorganicheskaya-
ximiya/

3. Cair xadenpsl HEOPraHWYECKOH XUMHUHM XHUMHYeckoro akymprera MIY /
http://www.chem.msu.su/rus/teaching/general/praktika/welcome.html

13. Ilepevyenb nHGPOPMANMOHHBIX TEXHOJIOTHIA

a) JIMIIEH3UOHHOE U CBOOOJIHO PACTIPOCTPAHSIEMOE MPOrPAMMHOE 00ECTICUCHHE:

— Microsoft Office Standart 2013 Russian: maket nmporpamm. BkitouaeT npuiaoxeHHs:
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);

— myO4yHO JocTynHBICe o0mavnbie TexHonoruu (Google Docs, SIHaeKe AUCK | T.11.).

0) nHpOPMAIIMOHHBIE CIIPABOYHBIC CUCTEMBbI:

— DJIEeKTPOHHBIN KaTajor Hayunoi OoubmmoTexn Ty —
http://chamo.lib.tsu.ru/search/query?locale=ru&theme=system
— DNeKTpoHHAas Ooubanoreka (peno3uTopuii) Ty —

http://vital.lib.tsu.ru/vital/access/manager/Index
— OBC Jlansb — http://e.Janbook.com/
— ObC Koncynbrant ctyaenTa — http://www.studentlibrary.ru/
— ObpazoBatenbHas mwiardopma FOpaiit — https://urait.ru/
— 9BC ZNANIUM.com — https://znanium.com/

14. MaTepnanbHO-TeXHHYECKOe o0ecnevyeHne

AynuTopun AJist IPOBEIECHHS 3aHATHH JIEKITMOHHOTO THIIA.

Aymutopun Ui TPOBEJIEHHUs 3aHITUH CEMUHApCKOTO THIA, WHIAMBUIYAJIbHBIX U
TPYTMIIOBBIX KOHCYJIBTANH, TEKYIIEr0 KOHTPOJIS U IIPOMEXYTOYHOH aTTeCTallly.

ITomerieHust U1k caMOCTOSITENIbHONW paboThI, OCHAIEHHbIE KOMIBIOTEPHONH TEXHUKOH U
JOCTYTIOM K ceTh VHTepHeT, B AJIEKTPOHHYI0 HWH(POPMAIMOHHO-00pa30BaTEIbHYIO Cpeay U K
UH(POPMALIMOHHBIM CIIPAaBOYHBIM CHCTEMaM.

Aynuropun (J1abopatopuu), 000OpyI0BaHHBIE 1Ji1 MPOBEACHUS J1aOOPATOPHBIX 3aHITHH
[0 XMMUHU ¥ XMMHYECKOT'0 SKCIIEPUMEHTA.

15. Undopmanus o paspadorunkax

Koporuenko Hatanbs MuxaiinoBHa, KaHIuIaT XMMHUYECKHUX HayK, AOIEHT, Kadenapa
Heoprannyeckot xumuu HU TT'Y, noneHT.
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