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1 HACHOPT PABOYEHN MTPOTPAMMBI YYEBHOM JUCHIUTLINHBI
OV .10. Xumusn

1.1. O6sn1acTb npuMeHeHus1 padoyveil MPOrpaMmbl

Pabouas mporpamMma yueOHOW TUCHUIUIMHBI SIBJSIETCS 4aCcThI0O OCHOBHOM Mpodec-
CHOHAJIbHON 00pa30BaTeNbHOM MPOrPaMMBbI CPEIHET0 MPO(HECCHOHATFHOTO 00pa30BaHUs
no npodeccuu 15.01.05 Cpapmuk (py4HOi U YACTUYHO MEXAHU3UPOBAHHOI CBapKH
(mamiaBku)). Paboyas nporpamMmma pa3zpaboTaHa Ha OCHOBE MPUMEPHON MPOrpaMmbl 00-
meo0pa3zoBaTeIbHON YU4EOHOU MUCHUILTUHBI « XUMUs» i MpodhecCHuOHATBHBIX 00pa3o-
BaTeJIbHBIX OpraHu3anuid, onodopenHor Hayuno-mertonuueckum coBetoM lleHTpa mpo-
¢deccuonanpHoro oopazoBanusi PI'AY «OUPO» u peKoOMEeHIO0BAaHHOM NIl peau3aiuu
OCHOBHOM mpodeccuoHanbHOl obpasoBarenbHOl nporpammbl CIIO Ha 6a3e OCHOBHOrO
o0111ero oOpa3oBaHus C MOJyYEHUEM CpeaHero obiiero oopaszoBanusi, [Ipotokon Ne 3 ot
21.07.2015 r., yueonoro mnana I'BIIOY UTM, yrBepxxknennoro Ilpukazom Ne 192/1-O/1
ot 18.05.2019 1.

1.2. MecTo y4eOHOH TUCUMILIMHBI B CTPYKTYpe OCHOBHOI MpPo(hecCHOHAIb-
HOi 00pa30BaTeJIbHON MPOrpaMMbl: yyeOHast JUCHUIUIMHA « XUMUS» BXOJIUT B 00IIIe-
00pa3oBaTEIbHbBIN IIUKII.

1.3. lean u 3aga4M JUCHUIUVIMHBI — TPeOOBAaHUA K Pe3yJibTaTaM OCBOCHUS
AUCUMILIUHBI:

HeasimMu npenogaBaHus AUCHUIIIUHBI « XUMHUSD SIBISIOTCS:

— opMupoBaHre y 00y4aromuxcsi YMEHHUS OLICHUBATh 3HAYMMOCTh XMMHYECKOTO
3HAHUA JIJIs1 KQXKJ0T0 YeJI0BEKa,;

— (popMupoBaHUE y OOYUYAIOUIUXCS IIEJIOCTHOTO MPEACTABICHUS O MUPE U POJIU
XUMUU B CO3JJaHUU COBPEMEHHOM €CTECTBEHHO-HAYYHON KapTUHBI MUPA; YMEHUS 00BsIC-
HATh O0BEKTHI U MPOIIECCHI OKPYXKAIOIICH JTEHCTBUTEIHPHOCTH: IPUPOTHOM, COITMATBLHOM,
KYJbTYPHOUH, TEXHUYECKOU Cpeibl, — UCIOJIb3YS ISl STOT0 XUMHUUYECKHE 3HAHMUS;

— pa3BuTHE Y OOy4YarONIMXCsl YMEHUU pa3nuyarh (PakThl U OIEHKH, CPABHUBATh
OIICHOYHBIC BBIBOJIbI, BUJETh UX CBSI3b C KPUTEPUSIMU OLICHOK U CBSI3b KPUTEPUEB C OTI-
peneeHHON CUCTeMO IIeHHOCTeH, POopMyITupoBaTh U 0OOCHOBBIBATH COOCTBEHHYIO T0-
3UIUIO;

— nproOpeTeHre 00YUYaIOIIMMUCS OMbITa PA3HOOOPA3HOM ACATEILHOCTH, TO3HAHUS
YU CaMOMO3HAHMS; KIIOUYEBBIX HABBIKOB, UMEIONIUX YHUBEPCAIIBHOE 3HAYECHHUE JJISl pas-
JUYHBIX BUJOB JCSITEIBHOCTU (HABBIKOB PEIICHUS MPOOJIEM, MPUHSITHUS PEIICHUM, TTOM C-
Ka, aHaiIM3a U 00paboTku MH(pOpMAIMU, KOMMYHUKATHBHBIX HABBIKOB, HABHIKOB H3MeE-
pEeHUi, COTpYTHUUECTBA, 0€30MaCHOr0 0OpAaIIeHUs C BEIIECTBAMU B IMOBCEAHEBHOM JKH3-

OcBoenune cojaepxaHusi y4eOHOW IUCITUIUIMHBI «XUMUS», 00€CIeunBaeT J0C-
TUKEHHUE CTYJECHTAMHU CIEAYIOLINX pe3)ibmamaos:

JIUYHOCHIHBIX:

— 4yBCTBO TOPJIOCTH U YBAKEHUSI K UCTOPUHU U JOCTHKEHUSM OTEUECTBEHHOU XMU-
MUYECKOW HAayKH; XUMHUYECKH TPAMOTHOE TMOBEJIeHNE B MPO(PECCHOHAIBHON JIEATEeITHHO-
CTH U B OBITY NpU OOpallleHUH ¢ XUMUYECKUMU BeIlleCTBaMU, MaTepuaJaMu U Ipolecca-
MU;



— FOTOBHOCTh K MPOJOJIKEHUIO 00pa30BaHUs U MOBBIIICHUS KBAIU(DUKAIIUN B U3-
OpaHHO# MpodeccuoHaIbHON NEATENBHOCTH U O0OBEKTHBHOE OCO3HAHME POJIM XUMHYeE-
CKUX KOMIETECHLIUH B 3TOM;

— YMEHHE HCMOJIb30BaTh JOCTHKEHUSI COBPEMEHHON XUMHUYECKOW HAYKU U XUMH-
YECKUX TEXHOJOTHH IJIs1 TMOBBIIICHUS] COOCTBEHHOTO WHTEIUIEKTYaJlbHOTO DPAa3BUTHS B
BBIOpAHHOM MPOQECCHOHATBFHON e TENbHOCTH;

MemanpeomenmHbix:

— UCTIOJIb30BAaHKUE PA3IMYHBIX BUIOB MO3HABATEIBHON JESATEIFHOCTH U OCHOBHBIX
MHTEJJICKTYalbHBIX ONepamuii (MOCTaHOBKH 3a7a4d, (POPMYIHUPOBAHUS TUIIOTE3, aHATN3a
M CHUHTE3a, CpaBHEHMs, OOOOIIEHUS, CHUCTEMATH3alli{, BBIABICHUS MPUINHHO-
CJIEJICTBEHHBIX CBSI3€H, OMCKA aHAIOTOB, (OPMYIUPOBAHUS BBIBOJOB) /JISl PEIICHUS TO-
CTaBJICHHOM 3a/1ayil, TPUMEHEHHE OCHOBHBIX METOJIOB MO3HAHUS (HAOIOICHNUS, HAYYHO-
r0 AKCIEPUMEHTA) ISl U3YyUEHUS! PA3IMYHBIX CTOPOH XUMUYECKUX OOBEKTOB M IMPOIIEC-
COB, C KOTOPBIMH BO3HUKAET HEOOXOAUMOCTh CTAJIKHBATHCS B MpodeccruoHanbHOl cde-
pe;

— HCIIOJIb30BAHUE PA3IMYHBIX MCTOYHUKOB Ui MOIYYEHHUS] XUMHUUYECKOH HUHGOP-
Mallii, YMEHHE OLIEHUTh €€ JOCTOBEPHOCTh UISl JOCTHIKEHHS XOPOILIUX PE3yJbTaTOB B
npoQeccuoHanbHOU cdepe;

npeoOMemHbIX:

— c(OPMUPOBAHHOCTh MPEACTABICHUN O MECTe XMMHH B COBPEMEHHOW Hay4dHOU
KapTUHE MHpPA; IOHUMAHHUE POJIM XUMUM B (DOPMHUPOBAHUHN KPYro3opa v (PyHKIIHOHATb-
HOM IPaMOTHOCTH YEJIOBEKA JJISl PEIICHUS TPAKTUYECKHUX 3aaY;

— BJIaJICHUE OCHOBOIIOJATAIOMNMU XUMUYECKUMH MOHATUAMU, TEOPHUSIMHU, 3aKOHA-
MU U 3aKOHOMEPHOCTSIMHU; YBEPEHHOE IOJIb30BAHUE XUMHYECKOM TEPMHUHOJIOTHEH U
CHUMBOJIMKOI;

— BJIaJICHUE OCHOBHBIMU METOJIaMH HAy4YHOTO IMO3HAHUSI, UCIOIb3YEMbIMU B XH-
MUU: HAOJIOICHUEM, OTIMCAaHUEM, U3MEPEHHEM, IKCIIEPUMEHTOM; YMEHHUE 00pabaThiBaTh,
OOBSACHSTH PE3yIbTATHI TPOBEJACHHBIX OMBITOB U JIEJaTh BHIBOJIbI; TOTOBHOCTh U CIIOCO0-
HOCTb NPUMEHSATHh METO/bI MO3HAHUS IIPU PEIICHUU MTPAKTUUECKUX 3a]1a4;

— cpOpMUPOBAHHOCTH YMEHHUS JaBaTh KOJMYECTBEHHBIC OIICHKU M MPOU3BOIUTH
pacyeThl M0 XUMUYECKUM (popMyJiaM U YpaBHEHUSIM;

— BJIaJICHUE TIpaBWJIaMU TEXHUKHU 0€30MaCHOCTU TMPH UCIOIb30BAHUM XUMHUYECKUX
BEIIIECTB;

— chopMHUPOBAHHOCTH COOCTBEHHOM MO3UIIUU MO OTHOIICHUIO K XUMUYECKOU WH-
dhopmanuu, mojiydaeMoi U3 pa3HbIX HCTOYHUKOB.

1.4. Kotn4uecTBO YacoB HA OCBOEHHE padoUeii mporpaMMspl AUCHUIIMHBI:
MaKcHUMallbHas yueOHas Harpy3ka oOyuaronierocst — 171 gac, B ToM yucie:
oOsi3aTeNibHAs ayIUTOpHAs yueOHas Harpy3ka oOy4daromierocs: — 114 gacos,
caMoCTosATeNbHas paboTa 00yJaronerocs — 57 4acos.



2. CTPYKTYPA U COJAEPKAHUE YUEBHOM JJUCHUTLJIAHBI

2.1. O0bem yueOHOI JUCHUILVINHBI U BUAbI y4e0HOH padoThI:

Buj yueOHoii paboThI O0bem yacoB

MakcumaJjibHasi yueOHasi Harpy3Ka (Bcero) 171
O0si3aTesIbHbIE AyIUTOPHbIE YYeOHbIe 3aHATHSI (BCEro) 114
B TOM YHCJIE!

nabopaTopHble PabOTHI 15

[IpakTryeckue 3aHATHS 3)

KoHTpoJibHBIE pabOTHI 2
BaeayauropHas (camocTosiTesibHas1) yueOHasi padora 57
IIpomexkyTounasi arrecrauus 8 oopme ouppepeHyuposanHo2o 3a-
yema




2.2. KajnengapHo-teMaTuyeCcKuii IiiaH u coaep:kanue yueoHoii gucuumiauabl OY /1.10. Xumus

HaunmenoBanne Conepxanue yuefHOro MaTepuaJja, 1a60paTopHbie padoThl H NPAKTHYECKHE 3aHATHS, O0bem Yposenb
pas/iesIoB ¥ TeM caMoCTosITeJbHast pa6oTa 06y4aromuxcst 4acoB | OCBOEHHs
Tema ypoka [ Copnep:xanue yueGHOro MaTepuaJa
1 2 | 3 4 5
1 kypc, 2 cemecTp 69
BBenenune 1-2. Benenue. HayuHble MeTOABI TO3HAHUS BELIECTB U XUMUYECKUX SIBICHUN. Posb 3KCIIEpUMEHTa U TEOPUM B XUMHH. 2 1
MopennpoBaHue XUMHYECKHX MPOLIECCOB. 3HAUCHUE XUMUU ITPU OCBOSHHH npodeccrn CrapIink
Pa3nen 1. OOrias ¥ HeOpraHUYeCKas XUMU 107
Tema 1. 1. 3. OcHoBHble TOHATHA XH- | OCHOBHBIC MTOHATHS XUMHH. BemecTBo. AToMm. Monekyna. XuMudeckuit 31eMeHT. JleMoHcTpanuu: 1 2
OCHOBHBIE TIOHATHS mun. BemectBo. Artom. | Mozaenn aTOMOB XUMHYECKHX 3JIEMEHTOB.
U 3aKOHBI Mounekyna.
4. Annotpornus. IIpocteie | Amnmorponus. [IpocTeie U ciiokHble BeriecTBa. KauecTBEHHBIM M KOJMYECTBEHHBIH COCTaB BEIECTB. 1 2
U CIIO)KHBIC BEIIECTBA. AnnmotporHble MoauduKkanuu yrirepoaa (anmmas, rpadur), Kuciaopoaa (KUCIOpPOI, 030H), 0JI0Ba (cepoe U
Oenoe 0110B0). JlemoncTpanun: KoJIeKIus TPOCThIX M CJIOKHBIX BEIIECTB.
5. Xumuyeckue 3Haku M | XuMHuYeckue 3HaKM U (GopMynbl. OTHOCUTENIbHBIE aTOMHAs M MOJIEKYJIspHas Macchl. KoindecTBo Be- 1 2
(hopMyIIBL. IeCTBa.
6. OcHoBHBIC 3aKOHBI XH- | OCHOBHBIC 3aKOHBI XUMHUH. CTeXHOMETpHs. 3aKOH COXPAHCHHS MAacChl BEMIECTB. 3aKOH MOCTOSHCTBA 1 2
MUH. COCTaBa BELIECTB MOJICKYJLIPHOM CTPYKTYphl. 3aKOH ABOTAJpO U CICACTBUS U3 HETO.
7. lonsarue o xumudeckoit | [ToHATHE 0O XUMUYECKOH TEXHOJIOTHH, ONOTEXHOIOTUH W HAHOTEXHOJIOTHH. 1 2
TEXHOJIOTHH, OMOTEXHOJO-
MM U HAHOTEXHOJIOTHH.
8. Pemenue pacuerHbIx | PacdyeTHple 3amauM Ha HaXOXKICHHWE OTHOCHUTENIBHONW MOJIEKYJISIPHOM MaccChl, ONpeAeieHHEe MacCOBOH 1 2
3a1a4 JTOJIM XMMHYCCKHX JICMEHTOB B CIIO)KHOM BEIIIECTBE.
CamocrositenbHast pado- | 1. Tlonbop nHpopmaimm Juist npe3eHTanuii: «Moaean MOJEKyJ IMPOCTHIX U CIOXKHBIX BEleCTB (Iapo- 4
Ta 00y4aommnXxcst crepxxueBbie U Crioapra — bpurneba)», «Hekotopsie BeriecTBa KOJHUeCTBOM 1 MOJbY, «Moienb Mo-
TspHOTO 00BEMa Ta30BY, «Asutotpons Gocdopa, KUCIopoIa, 0JI0BaY.
2. Peuienuie pacueTHbIX 33/1a4.
Tema 1.2. 9. Tlepuonuueckuit 3akoH | I[lepmonndeckuit 3akoH JI. . Menneneea. Otkpoitue JI. . MenneneessiM [leproauueckoro 3akoHa. 1 2
[epuoanueckuii 3axon u [lepuo- | J. 1. Menaeneena. [Tepuoandeckwnii 3akoH B hopmynuposke JI. . MeHneneena.
JIMYecKasi CHCTeMa 10. Crpykrypa mnepuomn- | [lepmommdaeckas Tabiuma XHMHISCKUX JIIEMEHTOB — Tpauueckoe OTOOpakeHHE MEePHOIMICCKOTO 3a- 1 2
XUMHUUYECKUX DJIEMEHTOB YEeCKOH TaOIHUIIBI koHa. CTpYKTypa MepruoAnYecKoi TabNuIpl: IepHo bl (Maibie U OOJIbIINE), TPpyNIbI (TJaBHAs U M000Y-
. Y. MenzeneeBa U CTpoeHUE Has). Paznmunsle hopmel [leproandeckoit cucTeMbl XUMHYeckux deMeHToB 1. M. MenneneeBa
aToMa 11. Hepuonnueckuii 3akoH | Ctpoenne aroma u [lepuonuueckuit 3akoH [|. . MennmeneeBa. AToM — ciokHas dactuna. SAapo (mpo- 1 2
J1. V. Menneneena. TOHBI U HEUTPOHBI) U MJIEKTPOHHASI 000T0UKa.
12. W3orombl. Pammoak- | M3oTomsl. PagnoakTuBHOCTE. Vcmob30BaHne PalnOAKTUBHBIX U30TOMOB B TEXHUUECKUX IENsAX. PeHT- 1 2
TUBHOCTb. T€HOBCKOE U3IY4YE€HUE U €70 UCIOIb30BAHUE B TEXHUKE M MEJAMILIUHE.
13. Crpoenue syekTpoH- | CTpOEHHE 3JIEeKTPOHHBIX 000JI0YEK aTOMOB 3JIEMEHTOB MaJIbIX 1epruo0B. OCOOEHHOCTH CTPOCHUS DIIEK- 1 2
HBIX 000JI0YEK ATOMOB TPOHHBIX 000JI0YEK aTOMOB 3JICMEHTOB OOJIBIITNX MEPHOJO0B (IIEPEXOTHBIX AIEMEHTOB).
14. Tlonstue 00 opbGura- | [ToHsTne 06 opbuTasx. s-, p- u d-opOuTanu. DIIEKTPOHHbIE KOHYUTYpallMK aTOMOB XMMHUYECKHX dJIe- 1 2
JsIX. S-, p- ¥ d-opOutanm. MEHTOB.
15. Cospemennas ¢opmy- | CoBpemenHas dopmynuposka [leprogumueckoro 3akoHa. 3Hauenue llepuoamueckoro 3akoHa u [lepuo- 1 2
nmupoBka Ileproamdeckoro | QMYECKOW CHCTEMBI XUMHUYECKUX 3neMeHToB J1. M. MenneneeBa i pa3BUTHS HAyKH M TIOHIMAaHUS XHU-
3aKOHa. MHYECKOU KapTHHBI MUPA.
16. JladopaTopHasi pado- | MoaenupoBaHue Kak METO MPOTHO3UPOBAHHS CUTYAIlMX Ha TPOU3BOJICTBE. 1 2
Ta. MogemupoBanue mo- | JIabopaTopHblii onbIT: MoaenupoBanue nocTpoeHus Ilepuoanueckoit TaOIHUIbI XUMUYECKUX dJIeMEH-
crpoenust Ilepuoanueckoil | ToB
TaOIUIIBI XUMHYECKUX
JIEMEHTOB
CamocrositenbHast pado- | [loaroroBka cooOmenuii o remam: «XKu3np u gestensHocts J.M1.Menneneesay, «Paznnunsie GopMsl 4

Ta 00y4aromuxcs:

[Nepuomuyeckoil cucTeMbl XuMU4ecKux eMeHToB . 1. MenneneeBay, «/luHaMIdecKue TaOIHUIIBI IS
Mo enupoBanus [leprouyecKoi CUCTEMBI», «DJICKTPH3aLKs T U UX B3aHMMOJICHCTBHEY
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1 2 3 4
Tema 1.3. 17. lonnas xuMudeckas WNonnast xumudeckas cBsi3b. KaTnoHbl, X 00pa3oBaHKe U3 aTOMOB B PE3YJIbTATE MPOIIEcca OKUCICHHUS. 1
Crpoenne CBSI3b. AHWOHBL, NX 00pa3oBaHKE U3 aTOMOB B pe3yJbTaTe MpoIecca BOCCTaHOBICHHA. IOHHAs CBS3b KaK CBS3b
BEIIlECTBA MEX1y KaTHOHAMH U aHUOHAMHU 3a CUET AJIEKTPOCTATUUECKOTO NMpUTsKeHus. [1osipHOCTE CBS3H U 11O~

JISIPHOCTH MOJICKYJIBL.

18. Monnsie kpucrammmue- | Kimaccmudpukanys HOHOB: 10 COCTaBy, 3HAKY 3apsina, HATMYHIO THAPATHOW 00010ukn. VIOHHBIE KpHCTa- 1

CKHE PELIETKH. nnyeckue pemietkd. CBOMCTBA BEUIECTB ¢ MOHHBIM THIIOM KpPHCTaJUIMYECKOW pemeTku. KonpeHcarus.
Texyuects. Bosronka. Kpucrannuzarusi.

19. KoBanentHas xumuue- | KoBanmeHTHas XuMudeckas CBs3b. MeXaHU3M 00pa3oBaHHs KOBAJICHTHOH CBSA3U (OOMEHHBIH U JOHOPHO- 1

CKasi CBSI3b aKIENTOPHBIN). DIEKTPOOTPUIIATEIbHOCTE. KOBaNeHTHbIE MOJsIpHAas M HENoJsipHas cBsi3u. KpaTtHocTb
KOBAJICHTHOH CBs3U. MOJIEKYIISIpHBIE U aTOMHBIE KpUCTAUTHYecKHe peleTkd. CBOWCTBA BEIIECTB C MO-
JIEKYJISIPHBIMU M aTOMHBIMH KPHUCTAJUIMYECKUMU perreTkaMu. CyOomuManus 1 1ecyoImManus.

20. Merayunueckast cBsizb. | Mertayumueckast cBs3b. MeTajuinueckas KpHCTaJUIMYECKasl pelieTka M MeTaluIMuecKas XHMHUYecKas 1
cBsi3b. PHU3NYECKUE CBOWCTBA METAJLIOB.

21. ArperatHble COCTOSHISI | ATperaTHBIC COCTOSHUS BEIISCTB U BOJOPOIHAS CBsI3b. TBepaoe, JKUIKOE U ra3000pa3HOE COCTOSHIUS 1

BCIIIECTB. BerrecTB. [lepexos BemecTBa M3 OJHOTO arperaTHOro COCTOSIHUS B IPYTOE.

22. BogopoHasi CBs3b. BomopoHas ¢Bsi3b. AHOMAIMU (PU3HUECKUX CBOUCTB BOBI. JKUIKHME KPUCTAILIBI. 1

23. YucThle BemeCcTBa U Uuctele BemecTBa U cMecu. [loHsTHE 0 cMecu BemiecTB. | oMoreHHbie U retreporennsie cMmecu. CoctaB 1

CMECH. cMecel: o0beMHas U MaccoBas JOJM KOMIIOHEHTOB CMECH, MaccoBas IOJIl IpuMmecedl. MuHepaibl H
TOpHBIE TOPOJIBI KaK MPUPOJHBIC CMECH. DMYNIBCUH U CYCIIEH3UU. 301 (B TOM YHCIIE a3pO30JIH) U TeIH.
Koarysstiwst.

24. TucriepcHeie cuctembl. | Jlucmepcueie cucteMsl. [loratne o aucniepcHOU cucteme. /lucrepcHas ¢a3a ¥ TUCTIEPCHOHHAS Cpela. 1
Kiaccudukanms aucnepcHbix cucteM. [oHsTHE 0 KOouaHbIX cucteMax. CrHepesuc.

25. JlaGopaTopHas pa6o- | [IpurotorieHue cycrneH3uu kapOoHaTa Kajablus B Bojae. [loaydeHne sMyIsCHE MOTOPHOT'O MacJia. 1

Ta. [Ipurorosnenue cyc-

neH3un. [lomydenne

9MYJIbCHH.

26. JlaGopaTopHas pa6o- | O3HaKOMIJICHHE CO CBOMCTBaMH ITUCTIEPCHBIX CHCTEM 1

Ta. CBOMCTBA IUCIIEPCHBIX

CHCTEM.

CamocrositennbHasi pado- | [loaroroBka pedepaToB U npeseHTalMii Ha TeMbl: AMOp(QHBIE BellecTBa B MPHUPOJE, TEXHUKE, OBITY.

Ta 00y4aouuxcs [Ipubops! Ha x)uakuxX kpuctamiax. Koarymsmms. Cuaepesuc. Dddext Turmams.

Tema 1. 4. 27. Boma. PactBopsl. Pac- | Bona. PactBoprl. PacTBopenne. Bona xak pactBoputens. PactBopumocTs BemecTB. HacwieHHble, He- 1
Bopa. PactBopsl. TBOPEHUE. HACHIIIIEHHBIE, IEPECHIIICHHBIE PACTBOPHI. 3aBUCUMOCTh PACTBOPUMOCTH T'a30B, JKUAKOCTEH U TBEPABIX
DNeKTpOIUTHICCKAS BEIIIECTB OT pa3IH4YHbIX (hakTopoB. JlemoncTpamun: PactBopumocTs Bemects B Boge. CobupaHue ra-
JUACCOLMaIs 30B METOZIOM BBITECHEHHS BO/Ibl. PacTBOpeHne kak Gpu3nKo-XxuMHUueckuil nporecc. TernoBble 3G QeKTs

[IPU PacTBOPEHHH.

28. MaccoBast gmonst pac- | MaccoBast oisi pacCTBOPEHHOTO BellecTBa. Pemenne 3a1a4 Ha MacCOBYIO JIOJIIO PACTBOPEHHOTO Bellle- 1

TBOPEHHOT'O BEIIECTBA CTBa.

29. Pemenne 3amay Ha | JlemoHcTpauuu: PacTBopeHue B BOJie CEPHOI KUCIOTHI U coield aMMoHust. OOpasipl KpUCTAILIOTUIpa- 1

MaccoByIO JIOJIIO pacTBO- | ToB. Kpucramuoruaparsl. Pemenne 3a1a4 Ha MaccoBYIO JIOJIO PACTBOPEHHOTO BEIIECTBA.

PEHHOT'O BEUIECTBA.

30. Ipakruyeckoe 3aHs- | [IpHUroToBieHNe pacTBoOpa 3aJaHHON KOHIIEHTpaluK. Pelienne 3a1a4d Ha MacCOBYIO JIOJIO PACTBOPEHHO- 1

THe. [IpurorosieHue pac- | ro BEUIECTBA.

TBOpa 3aJaHHOH KOHICH-

Tpanuu.

31.  DmexTposuTHYECKas | DIEKTPOIUTHYECKAS TACCOLHANKUA. DICKTPOIUTH M HEIIEKTPOIUTHL. DIEKTPOIUTHYECKAS TUCCOIHA- 1

JIMCCOLHALIHS. 1Hst. MeXaHU3MBI AJIEKTPOIMTHYECKON ANCCOLMALIMN JUIsl BEIIECTB C PA3IMYHBIMHU THUIIAMH XHUMHYECKOM
CBSI3M.

32. CusbHbIe U cltadble ['unparupoBaHHbIe M HETHAPATUPOBAHHBIC HOHBI. CTETIEHb AIEKTPOJUTHIECKOM Jucconuanui. Cuib- 1

JICKTPOIIMTHI. HbIC U cIa0bIe AIEKTPOJIHTHI.

33. OcHoBHbIE nos0keHUst | OCHOBHBIC MOJIOKEHHSI TEOPUH DIIEKTPOJIMTHYECKOH JMcconManvy. KucinoTel, OCHOBaHHS M COJIM Kak 1

TEOPHH DJICKTPOJIUTHYIC-

OJICKTPOJINTHI.
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CKOI JUCCOLIMALIIH.
34. IlpumeHeHNE BOJIBI B [TpumeHeHnE BOBI B TEXHUUECKHX HENAX. JKECTKOCTh BOABI M CIIOCOOBI €€ yCTpaHeHNs. MUHEepallbHbIE 1
TEXHUYECKUX LIENISIX. Bozbl. JleMoHcTpanuu: V3roroneHue runcoBoif nossisku. [IpurorosneHue xKecTKOM BOJBI U yCTpaHe-
HHE ee skecTKocTU. MoHuTel. O0pa3ipl MUHEPAIbHBIX BOJI PAa3IMYHOTO HA3HAYCHUS.
CamocTosiTenbHast pado- | 1. CocraBieHne KoHCIeKkTa o TeMaM: CIITbHBIE B ClTa0ble SJIeKTPOINTEL. OCHOBHBIE TIOJIOKEHHUS TEO-
Ta 00y4Yaromuxcs PHUH IEKTPONUTUUECKON Aucconranuy. KucioTel, OCHOBaHUS U COJIU KaK 3JIEKTPOJIUTHIL.
2. IloaroTtoBka pedepaToB u npe3eHTanni no reMam: PacTBopsl BOKpyr Hac. Bosa kak peareHr u Kak
cpena Uil XUMHYIECKOro mporecca. Tumsl pactBopoB. COBpeMEHHBIE METO/IBI 00€33apa’KMBAHMUS BOJIBI.
Bxiiag oTedecTBEHHBIX YUCHBIX B Pa3BUTHE TEOPHH NIEKTPOIUTHUECKON AUCCOLMAINU. Y CTpaHEHHE
JKECTKOCTH BOJIbl HA IPOMBIIUIEHHBIX MPEAIPUITUSX.

Tema 1.5. 35. Kucnots! n ux kimaccu- | KucmoTsr 1 ux cBoiicTBa. KHMCITOTH Kak AIEKTPOIHUTHL, MX KITACCU(PHUKAINS MO PA3THIHBIM IpHU3HAKAM. 1
Krnaccudukarms dukanus. [TpaBuna pazbaBieHus: cepHON KHCIOTHL Vcroap30BaHne CepHON KHCIIOTHI B IPOMBIIIIIEHHOCTH.
HEOPTaHMUYECKUX 36. XuMuueckue cBoiictBa | XHMHUYECKHE CBOMCTBA KUCIIOT B CBETE TEOPHH JIEKTPOJIMTHYECKON tucconnanyi. OcoOeHHOCTH B3au- 1
COCAMHEHUH 1 UX KHCJIOT MOJICHCTBHS KOHIIGHTPHUPOBAHHON CEPHOM M a30THOM KHUCIOT ¢ MeTautaMy. OCHOBHBIE CIIOCOOBI TIOTY-

CBOMCTBa YECHUSI KHCJIOTHI.

37. OcHoBaHus U ux kinac- | OcHoBaHMs M UX cBoiicTBa. OCHOBaHUSI KaK 3JICKTPOJIUTHI, UX KJIaCCU(HUKALUS 110 Pa3 JINYHBIM MPHU3HA- 1
cU(UKaIHAL. kam. Enkue menoun, Mx UCHOIb30BaHNE B IPOMBIIIIIEHHOCTH. ['aleHas 1 HeraleHas U3BeCTb, UX MPH-
MCHEHHE B CTPOHUTEILCTRE.
38. Xumpueckue cBoiictBa | XMMHYECKHE CBOHCTBA OCHOBAHUI B CBETE TEOPUH IEKTPOIUTHUECKOM qucconuaruy. Pasznoxenue 1
OCHOBaHUU HEepacTBOPHMBIX B BOJie OCHOBaHMH. OCHOBHBIE CIIOCOOBI ITOJTydeHUs] OCHOBaHMA. ['uiic u anebactp,
THIICOBaHHME.
39. Conu u ux kimaccupu- Conu u ux cBoictBa. Conu Kak 31eKTponuThl. Cou cpeiHne, KUCIbIE U OCHOBHEIE. 1
Kalusl.
40. XuMuveckre cBOMCTBa | XMMHUYECCKIE CBOWCTBA COJICH B CBETE TEOPHH AIEKTPOIUTHICCKOM Aricconuanin. CrocoObl MOIydeHUs 1
COJIEN. coneit. 'maponus coneil.
41. Okcupl U UX KIACCH- Oxcunpl 1 ux cBorictBa. Cosreo0pasyroriue 1 Heconeoopasymoiie okcuasl. OCHOBHBIC, aM(OTEPHBIC U 1
¢buxamus. KHCJIOTHBIE OKCHABL. 3aBUCHMOCTbD XapakTepa OKCHIA OT CTETIEHH OKHUCIICHHSI 00pa3yIoIIero ero MeTall-
Ja.
42. XuMuveckre CBOMCTBa | XMUMHUECKHE CBOMNCTBA OKCHIIOB. [loydeHrne OKCUI0B. 1
OKCHJIOB.
43. JIaboparopHnas pado- | I[lonsarue o pH pactBopa. KucnorHas, menounasi, HelTpaiabHas cpeaa pacTBopos. JlabopaTopHbie 1
Ta. B3aumogeiictBue Heop- | onbIThI: VcnbiTaHWE pacTBOPOB KUCIOT UHAMKATOpaMU. B3aumoaeiicTBue METAIUIOB € KUCIOTaMU.
TFaHUYECKUX COCIUHEHUMN. B3aumoeicTBue KUCIOT ¢ OKCUAAMU METalIoB. B3auMonelcTBrue KUCIOT ¢ OCHOBaHUAMU. B3zaumo-
JICWCTBHE KHCIIOT C COJISIMH.
44. JIaboparopHas pado- | JlaboparopHble onbIThI: VcnbiTaHue pacTBOPOB Ie04Yell MHAMKaTopaMu. B3aumozeiicTBue nienoueit 1
Ta. B3aumozeiictBue Heop- | ¢ coismu. Pa3nioxxeHne HepacTBOPUMBIX OCHOBAaHU.
TaHUYECKHUX COEIMHEHUI.
45. Jla6opatopuas pa6o- | JlabopaTopHble onbIThI: B3anMopelicTBue coneil ¢ Metannamu. B3aumogeiictsue coneit ipyr ¢ apy- 1
Ta. B3aumopeiicteue Heop- | roM. 'maposn3 coseld pasiuyHoOro Tuma.
TaHUYECKHUX COEMHEHUI.
CamocrositenbHast pado- | I[loaroroBka pedepaToB u pe3eHTaNNi HA TEMBI:
Ta o0y4aronuxcs CepHas KHCIIOTa — «XJIe0 XUMHYECKON POMBIIUIEHHOCTHY. Vcrons30BaHNe MIHEPATIHHBIX KACIOT Ha
MPEANPHUATHAX Pa3nuIHOTO Mpoduist. OKCUABI U COJIM KaK CTPOUTENbHBIE MaTepHaisl. Mctopus rumca.
IToBapeHHas cONb KaK XUMHYECKOE ChIpbe. MHOTOMMKHUI KapOOHAT KaJbLUs: B IPUPOJIE, B TPOMBIII-
JICHHOCTH, B OBITY.
46. KonTpoJasnasi padora | KonrponbHas pabota mo remam 1.1-1.5 1
3a moJryrogue
2 Kypc 3 cemecTp 51
Tema 1.6. 47. Knaccudukamus Xu- Krnaccudukanus XuMrUdecKux peakini. Peakinu coeIMHeH s, pa3ioxKeH s, 3aMeleHus, oomena. Ka- 1
XUMUUECKUE peaKIu MUYECKUX PEeaKLuil. TAJIUTUYECKUE PEAKIIHH.
48. O6parumble u HeoOpa- | OOparuMble 1 HeoOpaTUMbIe peakiyu. ['OMOTeHHBIE 1 TeTepOreHHbIC PEAKIHH. 1

TUMBIC PCAKINH.
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49, DK30TEPMHUUCCKUE U DK30TepMUYECKUE W DHAOTEPMHUUECKHE peakiuu. TernoBoit apdexT xumuaeckux peakiuii. TepMoxu- 1
9HIOTEPMHUIECKUE PEaK- MHYECKHE YPaBHEHUS.

LIMH.
50. OxucanuTENHHO- OKHCIUTENPHO-BOCCTAHOBHUTENBHBIE peakiy. CTeneHs okuciaeHns. OKUCINTENs 1 BOCCTAHOBJICHHE. 1
BOCCTaHOBHTEIbHBIC peak- | BoccTaHOBHTEND M OKUCIICHUE.
LUK
51. Meron »neKTpoHHOro | MeTox 3NEeKTPOHHOro OajaHca AJIsl COCTaBICHUS YPaBHEHHH OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEeaK- 1
OajaHca L.
52. Tlonsatue 06 snekrpo- | [loHarue 06 amekTpoam3e. DIEKTPOIN3 PACIIABOB. DJIEKTPOIIU3 PACTBOPOB. IINEKTPOIUTHIECKOE MOITY- 1
ause. YEeHUE AJIFIOMUHHUS.
53. Ilpaktuueckoe mpume- | [IpakTrdueckoe mpuMeHEHHUE IeKTponn3a. [ anpBaHomacTuka. ['ansBanocTerus. Padpuanposanne 1
HEHUE 3JIEKTPOJIM3a. LBETHBIX METAJIOB. JlemoHcTpauuu: Monens anekTponuzepa. Moaenb 31eKTpoIn3HON BaHHBI 11
MOJY4YEeHHUS aIFOMUHMSL. MoJienb KOJOHHBI CHHTE3a aMMHAKa.
54. Cxopoctb xumudeckux | CkopocTh XUMUUecKuX peakuuil. [IoHATHE 0 CKOPOCTH XUMUUECKUX peaKLMid. 3aBUCUMOCTh CKOPOCTH 1
peaxnmii. XMMHUYECKHUX PEAKIUHA OT pa3IndHbIX (JaKTOPOB: IPUPOBI PEATHPYIOIINX BELIECTB, X KOHIIEHTPALUH,
TeMIepaTypbl, HOBEPXHOCTH CONPUKOCHOBEHHUS 1 HCIOJIb30BAHUS KaTaJIN3aTOPOB.
55. Karanus. Karanuz. 'oMoreHHble U rereporeHHsie karanu3aTopsl. [Ipomortopsl. Karanutudeckue siapl. UHruburo- 1
PBL
56. O6patumocTh xumMuue- | OOPaTUMOCTh XUMHUUYECKHX peakiiid. OOpaTuMble 1 HEOOpaTUMbIE PEAKIIHH. 1
CKHUX PEaKITUi.
57. XuMuueckoe paBHOBe- | XHMMHUYECKOE PABHOBECHE M CIIOCOOBI €r0 CMEIICHUS. 1
cue
58. IIpousBoacTBO amMmmua- | IIpou3BOACTBO aMMHaKa: ChIpbe, anmnaparypa, HaydHble IPHUHIIMITBI 1
Ka:
59. JlaGopatopHas pa6o- | JlaGopaTopHble onbIThI: Peakius 3aMeIeHHs] MEH JKEJIE30M B pacTBOpE MEAHOI0 Kynopoca. Peak- 1
Ta. Peaxkuus 3amenieHus. UM, UAYIHe ¢ 00pa30BaHUEM OCalKa, T'a3a WIN BOJHI.
Peakiuu, uaymue ¢ oopa-
30BaHUEM OCaJIKa, ra3a WiIn
BOJIBI
60. JIadopaTopHas pa6o- | JlaGopaTopHble ONBITHI: 3aBUCUMOCTb CKOPOCTH B3aUMOJICUCTBUS COJISTHOM KUCIIOTHI C METAJUIAMH OT 1
Ta. 3aBUCUMOCTb CKOPOCTH | WX MPHPOABI. 3aBUCHMOCTH CKOPOCTH B3aMMOJICHCTBHS IIMHKA C COJITHOIM KHCJIOTOH OT €e KOHIIEHTpa-
XUMHUYECKUX PEaKLHil OT MU, 3aBUCUMOCTh CKOPOCTH B3auMoiericTBus okcuaa meau (II) ¢ cepHoit KUCIOTON OT TeMIepaTyphl.
pasTuIHbIX (HaKTOPOB
CamocTosiTenbHast pado- | 1. CocTaBiieHHE OKHCITUTEIBHO- BOCCTAHOBHUTEIFHBIX peakiuid. (PaboTa ¢ KHUTOH, KOHCIIEKTOM. )
Ta 00y4arouIuXcs 2. IloaroToBka pedepaToB 1 npe3eHTannii Ha TeMbl: Peakiys ropenns B ObITy. Peakuus ropenus Ha
MIPOM3BOJICTBE. DJIEKTPOIHM3 PACTBOPOB IEKTPOIUTOB. DIIEKTPOIN3 PACIUIABOB JIEKTPOIIUTOB.
3. CocraBieHue KpoccBOpAa.
Tema 1.7. 61. Meramasl. Ocobenno- | Metamisl. OcOOEHHOCTH CTPOEHHS aTOMOB M KpucTaiioB. dusmyeckue cpoiicTBa MerayuoB. Kiaccu- 1
MeTasutel 1 HEMEeTalTbI CTH CTPOCHHS aTOMOB. (hUKaIsl METAJIJIOB TI0 PA3JIMYHBIM IPU3HAKAM.
62. XuMHI4IecKue CBOWCTBA | XMMHUYECKHE CBOHCTBA METAJUIOB. DIEKTPOXUMHUECKUH PsIT HATIPSDKEHUI METaJUIOB. 1
METaJUIOB
63. Mertamnorepmus. O6- | Meramnotepmust. Obmue criocoOs! moay4eHns Metamios. [lonsaTae o metaiuryprun. [lupomeramtyprus, 1
e CHOCOOBI TMOJYYECHHS | THAPOMETAILIYPTHS U JIEKTPOMETAILTYPTHs.
METaJUIOB
64. CmnaBel uepHele U | CruiaBbl 4epHble U IBETHBIE. IIpOM3BOACTBO UyTyHa U CTAJU. 1
usetHele.  IIponsBoncTBo
YyTryHa U CTaJIH.
65. Koppo3us meTannos Koppo3us MeTamioB: XuMu4eckas ¥ JIEKTPOXUMHUecKasi. 3aBUCUMOCTb CKOPOCTH KOPPO3HU OT YCIJIO- 1
BUi oOKkpyxatommei cpezpl. Kinaccudukanys Koppo3un METaIoB 110 pa3InyHbIM Mpu3HakaM. CriocoOs!
3alIUThl METAJUIOB OT KOPPO3HH.
66. Hemeraiuel. OcobeH- | Hemeramibl. OcoGeHHOCTH CTpOEHHsI aTOMOB. HemeTaisl — npocThie BelecTBa. 3aBUCHMOCTD CBOWCTB 1

HOCTH CTPOCHHA aTOMOB

TaJIOrCHOB OT MX IIOJIOXKCHHUSA B HCpHOHHqCCKOﬁ CHCTEMC.
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67. OKHCINTENBHBIE K BOC-
CTaHOBMTEJILHEIE CBOMCTBA

OKHCITUTENbHBIE H BOCCTAHOBHUTEIHHBIE CBOMCTBA HEMETAJIOB B 3aBUCHMOCTH OT WX TTOJIOXKECHIYSI B PATY
AIEKTPOOTPHUIIATESILHOCTH

[ENFN

68. CunukaTtHas npomsblil- | CHiIMKaTHas MPOMBIIIIEHHOCTh. [IpOU3BOACTBO CEPHOM KUCIOTHI. 1
JICHHOCTb.
69. JlaGopaTopHasi pado- | JlaGopaTopHbIe ONBITHI: 3aKallka M OTITYCK CTAJIH. 1
Ta. 3aKajka 4 OTIyCK CTa-
.
70. JlabopaTopHasi pado- | JlaGopaTopHsble onbIThI: CIiTaBel MeTaiuIoB. O3HAKOMIICHHE C 00pa3iaMil TyryHa U CTAITN 1
Ta. CrulaBel  METaJJIoB.
O3HakomIIeHHE ¢ 00pa3naMu
YyryHa ¥ CTAIN
71. IIpakTtuuyeckoe 3ausi- | [lomyuenue, coOnpaHue U pacrio3HaBaHKE Ta30B. 1
Tte. Ilonxyuenue, cobupa-
HHE W paclo3HaBaHWE Ta-
30B.
72. IlpakTuyeckoe 3aHs- | Pemenue skcnepuMeHTanbHbIX 3aaad. [lonydeHue HemeTaymnioB (PakUUOHHOHW MEPErOHKOH KHIKOTO 1
THe. PemeHne 5sKcmepu- | BO3LyXa M 3JEKTPOIM30M PacTBOPOB WIIM PACIIIIABOB MICKTPOIIHUTOB.
MEHTaJIbHBIX 33714
CamocrositennbHasi pado- | [loaroroBka pedepaTHBHBIX COOOIIEHUN U IPE3EHTAMI Ha TEMBI: 3alliTa METauIoB OT Koppo3uu. O0-
Ta o0y4yarouuxcs JIaCTH IPUMEHEHHSI METAJJIOB, CIIIIaBOB. PoJIb MeTaIoB B HCTOPUH yesloBeuecKor ruBmin3amuu. Co-
BPEMEHHOE METaJUTypTrUuecKoe MPOM3BOACTBO. CIIeIMaNbHOCTH, CBSI3aHHBIE ¢ 00pabOTKON METaIlIOB.
Koppo3us MeTaJuioB 1 crioco0bl 3alUThl OT KOppo3uK. MHepTHBIe wiu Giaropoassie ra3sl. [loarpymnmna
raJIOreHOB, €€ XapaKTepPUCTHKa, CBOMcTBa ranoreHoB. Iloarpymnmna KUCI0poaa U cephl, UX alJIOTPOIHbIE
Buionm3MeHeHust. Tloarpynna yrauepona.
73. KonrpoabHasi padora | KonrponpHas paboTta mo temam pazjaena 1. 1
no o01eil 1 HeopraHuyve-
CKOil XUMHH
Pasznen 2. Oprannyeckasi XMMHUsI. 60
Tema 2.1. 74. Tlpenmer opranude- | IIpenmer opranudeckoit xumun. IIpupoaHble, HCKYCCTBEHHBIE M CHHTETHUECKHE OpTaHWYECKHE Belle- 1
OCHOBHBIE TTOHATHSA CKOW XUMHUH crBa. CpaBHEHHE OPraHNYECKUX BELIECTB C HEOPTAaHWYECKUMH. .
OpraHUYecKOW XUMHUN 75. BanentHocth. XuMH- | BaneHTHOCTb. XMMHYECKOE CTPOCHNE KAK MOPSJOK COSMHEHHSI aTOMOB B MOJIEKYJIBI 10 BaJICHTHOCTH 1
U TEOpHS CTPOCHUS YecKoe CTPOEHHE AaTOMOB
OpraHUYeCcKuX 10 BaJICHTHOCTH
COE/IMHEHNU 76. Teopust ctpoeHus op- | Teopus cTpoeHus opraHuueckux coenuHeHni A. M. bytiepoBa. OCHOBHbIE MOJIOKEHHS TEOPHU XUMHU- 1
TaHWUYECKUX  COEIWHEHUH | 4ecKoro cTpoeHus. M3oMepus u nzoMepsl. XuMuieckue GopMyJbl U MOJEIIH MOJIEKYJ B OPTaHu4eCKOn
A. M. bytneposa XHAMUH.
77. Knaccndukanust opra- | Kimaccugukanns opranndeckux BemiecTs. Kiaccudukarys BemecTB o CTPOSHUIO YTIIEPOIHOTO CKelle- 1
HHUYECKHUX BEILIECTB Ta ¥ HATMYHIO (HYHKIIMOHAIBHBIX Tpymi. ['oMmonorn u romosorus. Hayana Homernknatypsl [UPAC.
78. Knaccuduxanus peax- | Knaccubpukanus peakuuii B opraHnyeckoil xumun. Peakuuu mpucoenHenus (TiApUpOBaHus, rajuore- 1
U B OpPraHMYECKOW XH- | HUPOBAHMS, TMAPOTAJIOreHUPOBAHMUS, Tuaparanun). Peakiyun ormieruieHus (AeruapupoBaHus, IerHapo-
MHUH raJloreHMpOoBaHus, Jeruapartannn). Peakimu 3amemenns. Peakiyun n3oMepu3aiim.
79. Knaccuduxanus peax- | [lonstue o cybcrpate W peareHTe. Peakluy OKHCIIEHHS U BOCCTAHOBIICHHS! OPraHHYECKHX BEIECTB. 1
uuidi B opranmdyeckoil xu- | CpaBHeHHe KiaccHu(DUKAIMKM COSAMHCHUN W KIAaCCU(PUKAIMU peaKIMii B HEOPTaHUIECKOW M OpraHude-
MHH CKOM XHMHUHU.
80. JlaGopaTopHasi pado- | M3rorosieHue Moaeeil MOJIEKYJI OPraHUYECKUX BEIIECCTB. 1

Ta. H3roroBinenue wmoje-
JIel MOJIEKYJl OpraHuue-
CKHX BEILIECTB.

CamocrosiTesbHasi pado-
Ta 00y4Yaromuxcs

1. 3oMepus u n3oMepsl. (perreHue 3aaad)

2. [MoxroTroBka coobmieHuit Ha TeMbl: KpaTkue CBeICHUS 10 UCTOPUU BOSHUKHOBCHHS U Pa3BUTHUS Opra-
Hudeckoi xumuu. XKuznp u nesrenbHocth A.M. bytinepoa. Pojib 0TedecTBEHHBIX YUEHBIX B CTAHOBIIE-
HHUH M Pa3BUTHU MHPOBOM opranuueckoil xumun. CoOBpeMEHHbIC MPEACTABACHUS O TCOPUHN X UMHUYECKO-
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IO CTPOCHHUSL.
2 kypc 4 cemecTp 51
Tema 2.2. 81. AnkaHbl: roMonoruye- | AJIKaHbl: TOMOJIOTHYECKUH psijl, ©30MEPHsl © HOMEHKJIATYpa aJIkaHOB 1
VYrneBogopoas! U ux CKHUH psifl, U30MEpHsI U HO-
MIPUPOTHBIE UCTOUHUKN MEHKJIATypa
82. Xumunueckue cBoiictBa | XHMHUYECKHE CBOMCTBA QJIKaHOB (METaHa, 3TaHa): TOPEHHE, 3aMellleHNE, Pa3IoKEeHHE, ETUIPUPOBAHHUE. 1
ATKaHOB IIpuMeHeHre aTKkaHOB HA OCHOBE CBOMCTB.
83. AnkeHsl. DTHIeH, MO- OTuUIeH, ero MoIy4YeHue (AeruIpupoBaHUeM TaHa, NETOIAMEpH3anuei moausTuieHa). ['omonormye- 1
JIYIeHHE, CBOMCTBA CKHUH psJI, N30MepHs, HOMEHKIaTypa ankeHoB. IlpaBmio B. B. MapkoBHuKOBa.
84. Xumunueckue cBoiictBa | XHMHUYECKHE CBOMCTBA ITWIIEHA: TOPEHNE, KaUeCTBEHHbIE peakiiy (oOecuBeunBaHre OPOMHON BOJBI U 1
STHIICHA pacTBOpa IepMaHraHaTa Kaius), TuApaTanus, noauMepusanus. [IpuMeHeHne STUIeHa HA OCHOBE
CBOWCTB.
85. IoHsTHE THEHOBBIX Jluensl u kayayku. [IoHsATHE O JUEeHaX KaK yIIeBOAOPOAAX C ABYMsI IBOMHBIMU CBs3sMH. CoNpsiKeHHbIE 1
YTIEBOIOPOAAX JIeHbl. XMMUYeCKUe CBONCTBa OyTaaueHa-1,3 u usonpeHa: odecBeyMBaHe OPOMHOI BOJIBI M TIOJIH-
MepH3anus B KayIyKH.
86. HarypanbHbiii u cunTe- | Knaccugukanus u Ha3HaueHHe KaydyKoB. BynkaHuzanus kaydyka. HaTypanbHblil 1 cuHTETHYECKHE 1
TUYECKHE KayqyKU kay4dyku. Pesuna. Knaccudukaiys 1 Ha3HaYeHUE PE3HH.
87. Auernnen. Xummude- AnerwieH. XMMHAYECKHE CBOWCTBA alleTWIICHA: TOpEHHe, 00ecBeYrBaHe OpPOMHOM BOZBI, TPHCOEIH- 1
CKHE CBOHCTBa HEHUIl XJIOPOBOJOpOJA W THApartanus. [IpuMeHeHue aleTHIeHa Ha OCHOBE CBOMCTB. MeKKiaccoBas
n3oMepus ¢ ankaaueHaMu. [lonyueHne aneruiieHa MUPOJIU30M MeTaHa ¥ KapOHIHBIM criocoOoM. Peak-
IS TI0- JIMMEPHU3aliy BUHIIXJIOpUAA. [IoIMBHHUIXIOPU U €ro MpUMEHEeHHe. TpuMepHu3anus aneTu-
JieHa B OCH30JL
88. benzon. Xumudeckue Benzon. Xumuueckue cBOHCTBa OEH30J1a: TOPEHHE, PEAKIIUH 3aMeIIeHus (raJloreHUpOBaHUe, HUTPOBa- 1
CBOHCTBa Hue). [IpuMeHeHne GeH30J1a HA OCHOBE CBOMCTB.
89. IIpupoauslii ra3: co- [TpupoHbIii Ta3: cocTas, MPUMEHEHHE B KauecTBe TOIUTNBa. OCHOBHBIC HANPABJICHHS IIPOMBIIIIIEHHOH 1
CTaB, IPUMEHEHNE B Kaye- | nepepabOTKU MpupojaHoro rasa. [lonyTHeiil He(TsiHOM Ta3, ero nepepadorka. [loHsTHE 00 SKCTPAKLIUH.
CTBE TOIJIMBA. BoccranoBnenue HuTpoOeH301a B aHWINH. [ 'oMonorudeckuii psij apeHos. Tosryon. HutpoBanue Tomyo-
na. Tporun
90. Hedrb. Cocras u me- Hedrs. CocraB u nepepaborka Hedru. [leperonka Hedru. Hedrenponyxrsl. IIporeccsl npombiniieH- 1
pepaboTka HOU mepepaboTku HedTH: KpekuHT, prudopMuur. OKTaHOBOE YKCIIO OCH3WHOB M IIETAHOBOE YHUCIIO H-
3€JIBbHOT0 TOIIHBA. KOKCOXMMHYECKOE TIPOU3BOJICTBO U €r0 NMPOAYKIIHS.
91. JlaGopaTopHuas pa6o- | JlaGopaTopHblie onbITHI: O3HAKOMIICHHE C KOJUICKIHEH 00pa3oB He(TH U MIPOAYKTOB e rmepepadoT- 1
Ta. HedTh 1 mpoaykTel €€ | Ku.
epepabOTKH.
92. Kayuyxu n 06pasis O3HaKOMJICHHE C KOJUIEKIMEH KaydyKoB U 00pa3uaMu U3AEINH U3 PEe3UHBI. 1
W3IETTUNA U3 PE3UHBI.
CamocTosiTenbHast pado- | 1. Apensl. benzon. Xumuueckne cBOWCTBa OEH30JIa: TOPEHNE, PEAKIINU 3aMeIIeHus (TaIoTeHNPOBaHNE,
Ta 00y4aromuXxcs: HutpoBanue). [Ipumenenue OeH3051a Ha ocHOBe cBOHCTB. (IloaroroBka cooOmieHuit)
2. IIpupoHble HCTOUYHHUKH YTIIEBOAOPOIOB. IIpHpOHbIil ra3: cocTaB, MPUMEHEHNE B KAYE€CTBE TOTLIHBA.
Hedrs. Cocras u nepepadorka nedru. [leperonka nedru. Hedrenpoaykrsl. (IToaroroska pedeparos)
Tema 2.3. 93. Cmuprtsl, cBoiictBa, | Cnuptel. [losrydenue sTaHona Opo’KEHHEM TIIIOKO3bI U THIpaTanuel sTwieHa. [ uapokcuinpHas rpymmna 1
Kucnopoaconepxamue opranu- | IMOIydeHHE Kak (yHKunoHadbHas. [IoHATHE O MpeneNbHBIX OJHOATOMHBIX CHUPTaX. X UMHYECKHE CBOWCTBA ATAHO-
YECKUe Jla: B3aUMOJCHCTBHE C HATpHeM, 00pa30BaHHE NMPOCTHIX M CIOXKHBIX 3(UPOB, OKHCICHNUE B albJCTH.
COEIUHEHUS AJKOroausMm, ero MocjaeACTBUS JUIsl OPTAHU3MA YENOBEKa U MPEeAYIPExACHUE.
94. IlpuMeHeHne ciUpTOB | METHIIOBBII CIUPT U €r0 HCIOJIb30BAHME B KAUECTBE XUMHUYECKOTO CHIPhsi. TOKCHUYHOCTh METAaHOIA U 1
MIpaBHJIa TEXHUKH 0€30MacHOCTH MpHU padoTe ¢ HUM. DTWICHIIIMKOIb B €r0 IpuMeHeHHe. TOKCHIHOCTh
STHJICHTJIMKOJISL M NIPaBUJIa TEXHUKU 0€30MacHOCTH Npu pabore ¢ HUM. [ IHMIEpHH Kak HpeiCTaBUTENb
MHOT0aTOMHBIX cIUpTOB. KauecTBeHHas peakiys HA MHOIOaTOMHBIE CUPTHL. [IpuMeHeHue MnepuHa.
95. ®enon. Ousnueckue u | Denon. Ou3ndeckre U XUMUIECKUE CBOWCTBA GeHoNa. B3anMHOe BIUSHUE aTOMOB B MOJIeKyJe (heHo- 1
XMMHUUYECKHE CBOMCTBa (he- | J1a: B3aMMOJCHCTBHME C TMAPOKCHIOM HATpHs M a30THOM kuciotod. [IpumeHenue QeHona Ha OCHOBE
HoJIa cBoiicTB. [Tonydenue ¢eHola U3 IPOJYKTOB KOKCOXMMUYECKOTO IIPOU3BOCTBA U M3 OEH3071a.
96. Ilonsitne 00 ampaeru- | Ampaerunsl. [lousTHe 00 anpaeruaax. AJbIeruaHas rpynna Kak @yHKiuoHanbHas. DopManbaerua u 1
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Jax €ro CBOWCTBA: OKHCJICHHE B COOTBETCTBYIOIIYIO KHCIIOTY, BOCCTAHOBIIEHHE B COOTBETCTBYIOIINI CIIHPT.
[MonmydeHne anbaeTHAOB OKHCICHHEM COOTBETCTBYIOIIMX crupToB. [IpmMenenune Qopmanpaernaa Ha
ocHoBe ero cpoiictB. IlonmkongeHcanust gopmanbaeruaa ¢ deHosoM B (GeHOI0POPMANIBACTHAHYIO
cMmony. Aneransaerun. [IoHsATHE 0 KETOHAX Ha MpHUMepe aleToHa. [[puMeHeHNne alleToHa B TEXHHUKE H
MIPOMBIIIIICHHOCTH.
97. KapooHoBsie kuciotel. | KapOoHoBbIe KuCIIOTHL. [loHSATHE 0 KapOOHOBBIX KUCIOTax. KapOokcunbHas rpymna kak (yHKIIMOHATb- 2
Has. ['oMomornueckuii psa npeaenbHBIX OJHOOCHOBHBIX KapOOHOBBIX KUCIOT. [lomyuerne kapOOHOBBIX
KHCJIOT OKHCJICHHEM aJIbJICTHI0B. XMMHYECKIE CBOICTBA YKCYCHON KUCIIOTHI: OOIIHE CBOHCTBA C MUHE-
pabHBIMU KUCIIOTAMH | peaknus tepuduxanuu. [IprMeHeHe yKCyCHOU KUCIOTH Ha OCHOBE CBOMCTB.
Bricmme >XxupHbIe KUCIOTH Ha MIPUMEpPE MATbMATHHOBOW U cTeapuHOBOH. MHOTroo0pasme KapOOHOBBIX
KHACJOT (IaBEJIEBOM KUCIOTHI KaK IBYXOCHOBHOM, aKpHUJIOBOM KUCIIOTH KaK HEMPeaebHOW, OEH30HHON
KHCJIOTBHI KaK apOMaTHUECKOH).
98. JlaGopaTopHasa pa6o- | CBoilcTBa YKCYCHOM KHMCIOTHI, OOIIME CO CBOWCTBAMHM MUHEPAIBHBIX KUCIOT. JleficTBUE YKCYCHOH KH- 2
Ta. CBolicTBa YKCYCHOH | CJIOTHI HAa MHAMWKATOPbI, B3AUMOJECHUCTBUE C METAJUIAMU U COJOU
KHCJIOTHIL.
99. Cnoxuble 3¢upsl u | Cnoxuble 3pupsl 1 KupbL. [lonyueHne caoxHbIX 3QUPOB peakuueil srepudukannu. CiaoxHbe 3QUpPHI B 2
KHUPBI MpUpoAe, UX 3HaueHHue. [I[puMeHeHe CIIOKHBIX 3(UPOB Ha OCHOBE CBOMCTB. JKUPHI Kak CIIOKHBIE A(PH-
pul. Kimaccudukanus xupoB. XMMHUYECKAE CBOWCTBA JKUPOB: THIPOJIA3 M THIAPUPOBAHUC JKUIAKHX KH-
poB. [IpumeHeHne *HUpPOB Ha OCHOBE cBOWCTB. Mblia. [lineHkooOpasyronye mMacia. 3aMeHa KHPOB B
TEXHUKE HETINIICBEIM ChIpheM. CHHTETHYECKHE MOIOIINE CPEICTBA
100. VrieBoxmpl, uxX Kiac- | YTIeBOIBl. YTIEBOIBI, WX KIAaCCH(UKAIUA: MOHOCaXapuasl (TJIOK03a, QpyKTo3a), Aucaxapuisl (caxa- 2
cuduKaIms po3a) u monmcaxapusl (Kpaxmana U IeJUTi0j03a). [II0Ko3a — BEIIeCTBO C JBOWCTBEHHOW (DyHKIMEH —
ANBIETUAOCTIHPT. XUMHUIECKHAE CBOMCTBA TIIIOKO3HI: OKHCICHUE B TNIFOKOHOBYIO KHCJIOTY, BOCCTaHOBIIE-
HHE B copOuT, cruproBoe OposkeHwe. [IprMeHeHHe TIIOKO3BI Ha OCHOBE CBOUCTB. MOJIOYHOKHCIOE
Oposxenne Timoko3bl. Kuciomonounsle nponaykTel. CuiocoBaHue KOpMOB. HUTpoBaHHE IEIUTIONO3HI.
[Tupokcusinu
101. JlaGopaTopHas | B3anMopelicTBre TIII0K03BI U caxapo3ssl ¢ ruapokcuaom Mean (11). KauectBeHHas peakiius Ha Kpaxmal. 2
padorta. CBoiicTBa yrieso-
JIOB
102. TlonsaTne o peakuusix | 3HaYEHHE YIJIEBOJOB B XKUBOM MPHUPOJIE U )KU3HU 4esoBeka. [IoHATHE O peakuusax MOJH- KOHACHCAlUun 2
MONM-  KOHJACHCALMM U | ¥ THAPOJIN3a Ha MPUMEPE B3aUMOIIPEBPAIICHHIL: IIFI0K03a <> MOJIUCAXapu.
THIPOJIN3a
CamocTosiTetbHasi pado- | [loaroroBka MCClieTOBATEIBCKIX MPOEKTOB, COOOIICHHH, IPE3eHTAIIUI Ha TeMBbI: DTAaHOJ: BelHJaiiiee
Ta 00y4YarouuXxcs: 651aro u cTparrHoe 3710. AJKOTOJIM3M U ero npoduiaakTika. JKupbl Kak IPOIyKT MUTAHUSA U XUMHUECKOE
ceIpse. Mbua: mpouutoe, Hactosiee, Oyaymee. CpeacTBa THTHEHBl HA OCHOBE KHCIIOPOJICOACPIKALITIX
opranuveckux coenuHeHuid. CuHTeTH4eckne Moromue cpeacrsa (CMC): HOCTOMHCTBA W HETOCTATKH.
YraeBojpl U UX posib B )KUBOM IPUPOJIE
Tema 2.4, 103. AMunbI Awmumnbl. [Torstre 06 aMmuHax. AnudaTnueckue aMUHbBI, MX KIIAaCCU(PUKAIUI 1 HOMEHKIIATypa. 2
A3zoTcoaep:kamue 104. AHmnvH, KaKk OpraHu- | AHWINH, KaK OpraHn9YecKoe ocHoBaHue. [lonydeHnue aHmwirHA w3 HUTpoOeH3ona. [IpuMeHeHne aHuIIHA 2
opranuudeckue coenuHenus. [lo- | yeckoe ocHOBaHue Ha OCHOBE CBOWCTB.
JIMMEPBI 105. AMHHOKHCIIOTBI AMHUHOKHCIIOTEI. AMHHOKHCIIOTHI Kak aM()OTepHbIe TUPYHKIINOHAIBHBIE OPTaHIMYECKUE COCTUHEHUS. 2
XUMHUUECKHE CBOMCTBA aMUHOKHUCIIOT: B3aUMOJICHCTBHE CO IIEI0YaMHU, KUCIIOTaMH U IPYT C IPYyromM
(peakuus monukoHeHcanun). [lentuaHas cBsA3b U MoMUNenTUabl. [[puMeHeHne aMUHOKHCIIOT Ha
OCHOBE CBOMCTB.
106. benku. Benxu. IlepsuuHast, BTOpu4Has, TPETUIHAS CTPYKTYPHI OEITKOB. XUMHUYECKHE CBOHCTBA OENKOB: rope- 2
HUe, JCHATYpalus, THAPOJIN3, IBETHBIC peakunu. bruonornyeckue GyHKIHU OCIKOB.
107. Jlaboparopnasi pa- | JlaGoparopuas padora Ne 15 PactBopenue 6enkoB B Bojie. OOHapyx eHHe OEIKOB B MOJIOKE U B MsiC- 2
0ota. CBoiicTBa O€IKOB. HOM OynboHe. JleHaTtypanus pacTBopa 0eika KypUHOTO sIAIa CIIAPTOM, pAaCTBOPAMU COJIEH TSIKETBIX
METAJUIOB M IIPU HATPEBaHUH.
108. IMomumepsl. benku n | ITomumepsl. benku n monmcaxapuiapl Kak OMOMIOIMMEDHI. 2

ToJINCaxapuapl Kak OHOIo-
JIUMEPBI
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109. ITnacTMmaccsl

[Tnactmaccel. [lonmy4yeHne moaMMepoB peakuued MOJMMEpU3alMid U TOJUKOHJeHcauuu. Tepmoruia-
CTHYHBIC W TEPMOpEaKTHBHBIC ITacTMacchl. IIpencraBuTeny macTMacc. AMHHOKAIPOHOBAsT KUCIIOTA.
KanpoH kak npeacTaBuUTeNb MOJMAMUIHBIX BOJIOKOH. Vcmonb3oBaHue ruapoin3a OeaKoB B MPOMBIII-
nerHocTd. [lonmuBuHMIXIOPHI, TonuTeTpadropITIiieH (Tedion). deHomodopManbIeTnaHbIE ILIACT-
macchl. Iemrymon.

[ENFN

110. Bonokna, ux knaccu- | Bojokna, nx knaccupuxamus. [lomydenne BonokoH. OTHeNbHBIE MPEACTABUTENN XUMHUYECKUX BO- 1

¢duKanus. 70KOH. [IpOMBINUIEHHOE TPOU3BOICTBO XMMHUECKHX BOJIOKOH.

111. Ipaxruyeckoe 3a- | Pacmo3HaBaHHMe ITacTMacc M BOJIOKOH 1

HATHE. PacnioznaBanue

IUIACTMAcC ¥ BOJIOKOH

112. TIpakTuyeckoe 3a- | Pemenne skcriepuMEHTAIBHBIX 33729 HA WACHTU(PHUKAIINIO OPTAHUIECKAX COCTMHECHUH. 1

HATHe. Pelienue skcnepu-

MEHTAJIBHBIX ~ 3aJa4  Ha

UACHTH(UKALNIO OpraHu-

YECKUX COCIMHEHUM.

CamocrosiTetbHast pado- | 1. [Toarotoska pedeparoB U coOONICHUN HA TeMbl: AMMHAaK M aMHHbI- OCCKUCIIOPOIHBIC OCHOBAHHS.

Ta 00y4aIOUINXCH AHWIMHOBBIE KPACUTENH: UCTOPHSI, IPON3BOJCTBO, MEPCIIEKTHBA. AMUHOKHCIOTH — aM(OTEpHBIE Opra-
HUYECKHe coennHeHns. bruonormueckue Gpynkmun 6enkoB. bemkosas ocHoBa mmmyHuTeta. CITIN] u ero
npodunakThka.

2. IloaroToBKa K au()(pepeHINPOBAHHOMY 3a4ETYy.
113-114. duddepenun- | AuddepeHunpoBaHHbI 3a4ET 2
POBaHHBINH 324€éT
Bcero: 171
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3. YCJIOBUA PEAJIM3ALINA PABOYEM ITPOT'PAMMBI
YYEBHOU JUCIUIIJIMHBI OY 1.10. Xumus

3.1. MaTrepuajbHO-TEXHUYECKOE 00ecriedyeHue

Peanu3zaius nporpaMmsl MpeAnoiaraeT HaTuyue yueOHoro kabuHera.

O6opynoBanme yueOHOTO KaOUHeTA!

— TIOCaJI0YHBIE MECTA MO KOJIMYECTBY O0yUarOIINXCS;

— pabouee MECTO IperoaaBaTers;

— KOMIUIEKT y4eOHO-HATJISAIHbIX TOCOOUH MO TeMaM JUCLMILINHBI;

— KOMILJIEKT y4eOHO-METOIUYECKON JOKYMEHTAIINH;

— HaTypajbHble OOBEKTHI, MOJEIH, MPUOOPHI U HAOOPHI JUIsl TOCTAHOBKHU [I€-
MOHCTPALIMOHHOTO U YYEHUYECKOI'O IKCIIEPUMEHTA;

— PEaKTUBBI.

TexHuueckue cpeacTBa 00y4eHHUS:

— KOMIIBIOTED C JIMIIEH3UOHHBIM [IPOTPAMMHBIM 00ECIIEUEHUEM.

3.2. UndopMaunoHHoe odecneyeHne 00yueHust
Ilepedyenb y4eOHbIX u3naHuii, UHTEpHET-pecypcoB, JONMOJTHUTEIbHOM JTHUTE-

paTypsl

3.2.1. OCHOBHBbIEC HICTOYHUKMH:

1. UanoB B.I'. Opranuueckas xumus. Kpatkuii kypc: YueOnoe nocooue / B.I'.
HBanos, O.H. I'ea — M.: KYPC, HULl UH®PA-M, 2018. — 222 c. — ISBN: 978-5-16-
101306-9. — Pexxum noctyma: http://znanium.com/catalog/product/912392.

2. Heoprannueckas xumus: YueOHnoe nocooue / boromonosa N.B. — M.: Anbda-
M, UH®PA-M, 2016. — 336 c. — ISBN 978-5-98281-187-5. — Pexxum nocryma:
http://znanium.com/catalog/product/538925.

2.2.2. lonoJTHUTEIbHbIE HCTOYHUKH:

1. Xumusi: YueOHoe nocodue / Boctpukoa H.M., Koposniera I'.A. — KpacHosipck:
CdVY, 2016.—136 c. — ISBN 978-5-7638-3510-6. — Pexxum noctyna:
http://znanium.com/catalog/product/968024.

3.2.3. UHTEpHET pecypcehl:

1. Omamnuana «Iloxopu BopoObEBel ropb». — Pexum gocryna:
pvg.mk.ru.

2. Xumusi. OO6pa3oBaTeNnbHbIN CAalT IJIs IIKOJIBHUKOB. — Pexxum ocTy-
na: hemi.wallst.ru.

3. [MopTan pynnameHTaTbHOTO XUMHUYECKOTO 00pa3oBaHus Poccun.
Hayka. O6pa3oBanue. Texnonorun. — Pesxum goctyma: chem.msu.su.

4. EcTecTBEeHHbIE HAyKU: UHTEPHET U3JIaHue JJid yuuTelnsa. — Pexum gocryna:
Www.enauki.ru .

5. Xumus B IIKOJIC: HAYYHO-METOMUECKUH )KypHall. — Pexkxum poctyna: hvsh.ru.

6. X¥Mus ¥ )KU3HB: HAYYHO-TIOMYJISIPHBIN )KypHal. — Pexxum noctymna:
www.hij.ru.


http://www.enauki.ru/
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10.

11.
12.
13.

3.3. TeMbl MHAMBUIYAJbHBIX POEKTOB M0 XUMHHU
buorexnonorus u reHHas UHXEHEPUA — TexHoJiorun X XI Beka.
HanoTrexHonorus kak mpruOPUTETHOE HANPABICHUE PA3BUTHS HAYKHU U ITPOU3-
B Poccuiickon denepamuu.

. CoBpeMeHHbIE METO/1bI 00€33apakKUBaHUS BOIBI.

. AlIOTpONMsI METAJIIOB.

. Ku3np u gesarenvHocTh . 1. Menaeneena.

. «Ilepuonnyeckomy 3akoHy Oyyliee HE TPO3UT Pa3pyLICHUEM. .
. Cunres 114-ro snemenTa — TpuyM@ pocCUCKUX (HU3UKOB-SIEPIINKOB.
. 3oToms! Bostopoaa.

D

. Ucnonb3oBaHue paliOaKTUBHBIX U30TOMOB B TEXHUYECKUX I[EJISIX.
PeHTreHoBCKO€ U3IyYEHHE U €r0 UCIIOJIb30BAHUE B TEXHUKE U MEJIULIMHE.
[1na3ma — yeTBepTOE COCTOSHHUE BEILIECTBA.

AMopdHBbIe BeliecTBa B IPUPOJIE, TEXHUKE, OBITY.

OxpaHa OKpyKarollei Cpeaibl OT XMMUYECKOT0 3arpsisHeHus. KonmnuecTBeH-

HBIC XaPaKTCPUCTUKHU 3aI'PA3HCHUA OKpY)KaIOHleﬁ CpCIHhI.

14.
15.
16.

dheccroH

17.
18.
19.
20.
21,
22,
23.

[TpumeHeHne TBEpIOro U razoobdpasHoro okcuzaa yriaepoaa (1V).
3ammTa 030HOBOTO SKPaHa OT XUMHUYECKOTO 3arpsi3HEHUS.
I'pybGoaucnepcHbie CUCTEMBI, UX KJIacCU(PUKAIMS U UCIIOJIB30BaHUE B MPO-
aJbHOM JESTEIbHOCTH.

KocMmetnueckue renm.

[IpumeHeHue CyCrieH3ui U AMYJIbCUN B CTPOUTEIBCTBE.

MuHepalibl ¥ TOPHBIE TOPOJIbI KaK OCHOBA JIMTOC(EPHI.

PacTtBops!l BOKpyr Hac. Tursl pacTBOpoOB.

Bona kak peareHT u cpea AJisl XUMHUYECKOTo mpolecca.

Kuznb u gearensHocts C. AppeHuyca.

Bxnag oTe4eCTBEHHBIX YUCHBIX B PA3BUTHE TEOPUU AJICKTPOJIUTHUECKON

Aucconuanmnu.

24,
25,
26.

bus.

217,
28.
29.
30.
31.
32.
33.
34.
35.

YcTpaHeHne )KeCTKOCTH BOJIbl Ha MPOMBIIUICHHBIX TPEATPUITHSX.
CepHas KHCIIOTa — «XJI€0 XUMHUYECKOW MPOMBIIIIIEHHOCTH.
Hcnonb3oBaHne MUHEPAIBHBIX KUCJIOT HA TPEANPUATHAX PA3IUYHOTO MPO-

OKcuibl U CONM KaK CTPOUTEIbHBIE MATEPUAIIBI.

Uctopus rurca.

[ToBapeHHast COb Kak XUMUYECKOE ChIPHE.

MHuoronukuii KapOOHAT KaNbIUs: B IPUPOJIE, B IPOMBIIIEHHOCTH, B OBITY.
Peakuuu ropeHus Ha MPOU3BOJACTBE U B OBITY.

BupryanpsHO€ MOIeNIMpOBaHUE XUMAYECKUX MTPOLIECCOB.

DIIEKTPOJIN3 paCTBOPOB JIEKTPOIUTOB.

DJIEKTPOJIN3 PACIUIABOB AIEKTPOIUTOB.

[IpakTyeckoe MpuMeHEHUe IEKTPoIN3a: papuHUpOBaHUE, TaTbBAHOILIA-

CTHKa, T'aJIbBAHOCTCTHUA

36.
37.
38.

Hctopus nonydeHus ¥ IpoOU3BOACTBA ATFOMUHUS.
DIEKTPOIIUTUYECKOE TTOJIYICHUE W pahUHUPOBAHUE MEIH.
Kuznp u gesarenabHocTh I, [[9BH.

39. Ponp MeTaIoB B HCTOPUU YEJIOBEUECKOM HuBMIM3anuu. McTopus oteuect-
BEHHOM 4epHON MeTairypruu. COBpEMEHHOE METAJLTYPru4eCKOe IPOU3BOICTBO.

40. VcTopust OT€4eCTBEHHOM [IBETHON METAJLTYpruu. Pojib METANJIOB U CILIaBOB
B HAyYHO- TEXHUYECKOM IIporpecce.
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41.
42.
43,
44,
45.
46.

Koppo3sus meTamioB 1 criocoObI 3aIUTH OT KOPPO3HH.
WNHuepTHBIC UK 61arOpOIHBIC Ta3kl.
Poxxnarorye conm — rajJoreHsl.
Hcropust mBeACKON CIIMYKHU.
Hctopus BO3HUKHOBEHHUS U pa3BUTHSI OPTaHUUYECKON XUMUHU.
Kuznb u gearensHocth A. M. byTtiieposa.

47. Butanusm u ero Kpax.

48. PoJib 0T€UECTBEHHBIX YUCHBIX B CTAHOBJICHUHU U PA3BUTUH MUPOBOM OpraHU-
YECKOW XMMHH.

49. CoBpeMEHHBIE MPE/ICTABICHUS O TECOPUU XUMHUECKOTO CTPOCHHUS.

50. DxoornuecKue aceKThl HCTIOIb30BAHMSI YTIIEBOOPOIHOTO CHIPHSI.

51. DKoHOMHYECKHE aCIIeKThl MEXIYHAPOIHOTO COTPYIHUYECTBA IO UCIIOJIH30-
BAHUIO YIJIEBOJOPOAHOTO CHIPHSI.

52. Uctopus OTKpBITUS U pa3pabOTKH ra30BbIX U HEDTIHBIX MECTOPOKICHHUHN B
Poccutickon ®@enepanumn.

53. Xumus yriieBoIOPOHOTO ChIPhs M MOsI Oy y1mast mpodeccus.

54. YrieBogopoiHOE TOIUIUBO, €T0 BUJIBI M HA3HAUYCHUE.

55. CuHTeTHYeCKHe KayudyKHl: UCTOPHS, MHOTOOOpa3ne U MEePCICKTHBHI.

56. Pe3nHOTEeXHUYECKOE TIPOU3BOJICTBO U €T0 POJIh B HAYYHO-TEXHHYECKOM IIPO-
rpecce.

57. CBapo4HOE MPOU3BOACTBO U POJIb XUMHUHU YTIIEBOJOPOJOB B HEM.

58. HedTh 1 ee TpaHCIIOPTUPOBKA KaK OCHOBA B3aMMOBBITOJTHOT'O MEXKTYHAPO/I-
HOT'O COTPY/IHUYECTBA

4. KOHTPOJIb 1 OIIEHKA PE3YJIBTATOB OCBOEHUA
YUYEBHOH JUCHUIIJIUHBI OY1.10. Xumus

KOHTpOJIB H OHEHKAa pPC3yJIbTAaTOB OCBOCHHA JUCHUIIJIMHBI OCYIICCTBIIACTCA
MMpernogaBaTcyiIcM B IIPOHCCCC MPOBCACHHA ITPAKTHYCCKHX 3aHHTI/II>'I, TCCTUPOBAHUA, a
TAaKXXE BBIITOJIHCHU S 06yanOHII/IMI/IC${ HHIUBUAYaJIbHBIX SaI[aHI/Ifl, IMPOCKTOB, HUCCIICOTO-

BaHUI.

PesybTaThl 00y4eHHst
(ocBOEHHBbIE YMEHHUS],
0CBOEHHbBIE 3HAHHS)

IMoxa3aTesan cpopmMuUpoBaHHOCTH

DopMBI U METOIBI
KOHTPOJISI H OIEeHKH
pe3yJabTaToB
00yueHHust

1

2

3

Bakneiimue
XUMHWYECKNE TTOHITHS

JaBaTe ompejeneHue M ONEPUPOBaTh CIEAYIOUUMH XUMUYECKUMH IO-
HATUSIMU: BELIECTBO, XMMHUYECKUM 3JIEMEHT, aTOM, MOJEKYJa, OTHOCH-
TEIbHbIE aTOMHAsl U MOJIEKYJIIpHAsl MacChl, HOH, aJNIOTPOIMsI, H30TOIIbI,
XUMHUUYECKasl CBSI3b, JIEKTPOOTPHULATEIBHOCTh, BaJEHTHOCTb, CTENEHb
OKHCIJIEHHsI, MOJIb, MOJISIpHAsE Macca, MOJIIPHBIH 00beM Tra3000pasHBIX
BEILECTB, BELIECTBA MOJECKYJSIPHOIO M HEMOJEKYJSIPHOIO CTPOCHHA,
PacTBOPBIL, 3JIEKTPOJIUT U HEDJIEKTPOIUT, JJIEKTPOIUTHIECKAs AUCCOLUA-
LUsl, OKHUCIUTENb M BOCCTAHOBUTENb, OKHCIEHHUE U BOCCTAHOBJICHUE,
TeroBor 3(pdeKT peakuuu, CKOPOCTh XUMHYECKOW PEaKIWH, KaTalus,
XMUMHUYECKOe paBHOBECHE, YTIIEPOAHBIA CKeNeT, (yHKIHOHAJIbHAS TPyI-
I1a, U30Mepusi, TOMOJIOT U,

VYeTHbli onpoc
OreHka BBIIOJHEHUS
JOMAIIHUX  3aJaHui,
KOHTPOJIBHBIX paboT

OCHOBHEBIE 3aKOHBI
XUMHUH

—  @®opMyIUpPOBaTh 3aKOHBI COXPAHECHUS MAaCChI BEIIECTB M MOCTOSHCT-
Ba COCTaBa BEIICCTB.

—  YcraHaBIMBaTh NPUYMHHO-CIIECTBEHHYIO CBSI3b MEXAY COJAEpKa-
HHEM ITHX 3aKOHOB M HalHMCAaHHEM XMMHYECKHX (HOpMYT U ypaBHE-
HUMN.

— VYcraHaBIUBaTh IBOJIOIHOHHYIO CYIIHOCTh MCHJICICCBCKOW M CO-
BPEMEHHOU (OPMYIHPOBOK mepuoamdeckoro 3akona J[.M. Menne-
JieeBa.

—  OOBICHATh (PU3UYECKHUIA CMBICI CHMBOJIHMKH MEPUOTNIESCKON TabIu-

- YcrHslit onpoc
-OLIEHKAa Ppe3yJbTaToB
BBITIOJTHEHUST  TTPAKTH-
YEeCKUX 3aJJaHu;
-OIICHKA BBITIOJHEHUS
JIOMAIIHUX M  CaMo-
CTOSATEIBHBIX PaloT;
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2

bl XUuMudeckunx 3nmemenToB J1.M. MenneneeBa (HOMEpOB DJIEMEHTa,
meprona, TPYNIB) ¥ YCTaHABIMBATH INPHYMHHO-CIICICTBECHHYIO
CBS3b MEXKIy CTPOCHHEM aToMa U 3aKOHOMEPHOCTSIMU W3MEHEHUS
CBOWCTB 3JICMEHTOB M O00Opa30BaHHBIX MMM BEINCCTB B MEPUOJAX W
rpymmnax.

XapaKkTepHu30BaTh JIEMEHTHl MaJbIX W OOJBIIUX IEPHOAOB IO HX
NOJIOKEHUIO B nepuoauueckoi cucreme [I.M. Menneneena.

OCHOBHEBIE
XUMHH

TEOPUH

YcraHaBIMBaTh 3aBHCHMOCTh CBOMCTB XHMHYECKHMX BEIIECTB OT
CTPOCHHMS aTOMOB 00Pa3yIOMINX X XUMHIECKUX 3JIEMEHTOB.
XapakTepu30oBaTh BaKHEHIINE THIIBI XUMUUECKUX CBSI3€H U OTHOCHU-
TEJIBHOCTB 3TOM THIIOIOTHH.

OOBSICHATH 3aBUCHMOCTb CBOMCTB BELIECTB OT X COCTaBa U CTpOe-
HUSI KPUCTAJUTMYECKHUX PELIETOK.

@opMynHupoBaTh OCHOBHBIE HOIOKEHHUS TEOPHHU ITEKTPOIUTHIESCKON
JUCCOLMALlMU U XapaKTepHU30BaTh B CBETE 3TOW TEOPUM CBOMCTBa
OCHOBHBIX KJIaCCOB HEOPTaHUYECKUX COCTUHEHUI.

(I)OpMyJ'II/IpOBaTI) OCHOBHBIC TIIOJIOKEHUA TCOpPHUU XHUMHUYECCKOI'O
CTPOCHHUSI OPTaHHMUYECKUX COCIMHEHHUH U XapaKTepH30BaTb B CBETE
9TOH TEOpUH CBOWCTBAa OCHOBHBIX KJIACCOB OPraHMYECKHX COCIHHE-
HUH.

- YcTHBIM onpoc
-OIICHKa Ppe3yIbTaToOB
BBITIOJTHEHHSI TIPaKTH-
YEeCKUX 3a/IaHHH;
-OlICHKa  BBITIOJIHCHUS
JOMAllHAX H  CaMo-
CTOSATENBHBIX PaloT;

Baxkneiie BelecTBa
Y MaTepuabl

XapakTepHu3oBaTh COCTaB, CTPOCHHE, CBOWCTBA, MOJTYUCHUE W IPHU-
MeHeHHe BaxHeHmux metaioB ( IA u II A rpymm, amoMuHUS, xKe-
Jie3a, a B €CTECTBEHHO-HAYYHOM MpoQHie U HEKOTOPhIX d- 31eMeH-
TOB) U UX COCTUHECHUH.

XapakTepHu3oBaTh COCTaB, CTPOCHHE, CBOWCTBA, MONYUCHHUE W TPHU-
MeHeHne BaxkHeimux HemetamwioB (VIII A, VIIA, VIA rpymm, a
Takke a3ora u pocdopa, yriepoaa U KpeMHHS, BOIOPOAA) H UX CO-
€MHEHUN.

XapakTepu3oBaTh COCTaB, CTPOCHHE, CBOMCTBA, MOIYYCHUE U MPHU-
MEHEHHE BaXKHEHIINX KJIACCOB YTJIEBOJOPOAOB (ANKAHOB, ITUKIOAII-
KaHOB, QJIKCHOB, aJIKMHOB, apEHOB) M WX HamboJiee 3HAYNMEIX B Ha-
POIHOXO3IHCTBEHHOM IUTaHE TIPEICTaBUTEICH.

B aHanorn4HOM KIIIOYE XapaKTepHU30BaTh BaKHEHWITNX MpPEICTABH-
TeJIel IPYTUX KIACCOB OPTaHMYECKHX COEIMHEHMI: METaHOT U 3Ta-
HOJI, CJIOKHBIE d(UPBI, )KUPBI, MbUIA, albIeruabl ((hopMaIbIeru 1
areTanbaeTrua), KeTOHH! (aleToH), KapOOHOBBIE KUCIOTH (YKCYyCHas
KHCJIOTa, Ui E€CTeCTBEHHO-HAYYHOTO MPOQMIL MpelcTaBUTENeH
JIPYTUX KIIACCOB KHCIIOT), MOHOCAaXapUAbl (TIIFOK03a), TUCaXaphabl
(caxapo3sa), monmcaxapuasl (Kpaxmall U IeJUTI0NI03a), aHWIWH, aMH-
HOKHUCJIOTBI, OEJIKH, HCKYCCTBEHHBbIE M CHHTETHYECKHE BOJIOKHA,
Kay4JyKH, IJIACTMACCHI.

- YcTHBIM onpoc
-OIlCHKa Ppe3yJIbTaToB
BBINOJIHEHUA TIPaKTH-
YECKHUX 3aJJaHu;
-OLCHKAa BBIOIHEHUSA
JOMallHUX M CaMo-
CTOSITENIBHBIX PaboT;

XHUMHUYECKUHN SI3BIK U
CHUMBOJIMKA

Hcnosnp30BaTh B yueOHOUM U MpOoeCCHOHAIBHON AEATCIbHOCTH XH-
MUYECKHe TEPMUHBI U CUMBOJIUKY.

Ha3biBaTh M3ydeHHbIE BELIECTBA [0 TPUBUAJIBHOW WIM MeEXKAyHa-
POJIHON HOMEHKIIATYpe U OTpa)kaTb COCTaB 3TUX COCAMHEHUH ¢ Io-
MOIIBI0 XUMHYECKUX (POPMYIL.

OTpaxxaTh XMMHYECKHE TPOIECCH C IOMOIIBI0 YPaBHEHUH XUMHUYE-
CKHX pEaKLHH.

- YcTHBINM onpoc
-OlICHKa pe3yJIbTaToB
BBIMOJIHEHUsSI TIPaKTU-
YEeCKHX 3aaHui;
-OLICHKA BBINOJIHEHUS
JOMAaIllHUX W  CaMo-
CTOSITENBHBIX PadoT;

XUMHUUECKHE PeaKluu

OOBACHATH CYIIHOCTh XUMHUYECKUX TporeccoB. Kiaccudunuponars
XMMHYECKHE PEeaKLUH M0 Pa3IUYHbIM MPU3HAKAM: YHCIY U COCTaBY
MIPOJYKTOB M PEareHTOB, TEIJIOBOMY 3¢ (eKTy, HanpaBJIeHHIO, (ase,
HAJIMYMIO KAaTalIU3aToOpa, U3MEHEHHIO CTENEHEH OKUCIIEHHS 3JIEMEH-
TOB, 00Pa3yIONIUX BEIIECTRA.

YcTaHaBIMBATH MPHU3HAKKA OOIIETO M Pa3IMYHOTO B THIIOJOTHH pe-
aKLUN JJI1 HEOPraHUYECKOM U OPraHu4eCKON XUMHUHU.
KnaccudumuposaTh BemecTBa U MPOLUECCHl ¢ TOYKU 3pEHUsI OKUCIIe-
HUS-BOCCTaHOBINIEHHs. COCTaBIIATh YPaBHEHUS PEAKLUN ¢ IOMOIIBIO
METO0/1a JIEKTPOHHOT0 OanaHca.

OOBSICHUTE 3aBHCHUMOCTh CKOPOCTH XMMHYECKOH PEAKIUH U MOJI0-
KEHUSI XHMHUUECKOTO PABHOBECHS OT Pa3IMUHbIX (JaKTOPOB.

- YcTHBINM onpoc
-OLIEHKa Ppe3yJbTaToB
BBIMIOJIHEHUsSI TIPaKTU-
YEeCKHX 3aaHui;
-OIlEHKAa BBIMOJIHEHUS
JOMAaIlHUX W  CaMo-
CTOSATENBHBIX PadoT;

XuMudeckui
PUMEHT

OKCIIC-

BBINOMHATE XUMUYECKUIH DKCIIEPUMEHT B IOJHOM COOTBETCTBHHU C
TIpaBUJIaMA OE€30TTIACHOCTH.

Habnronats, pUKCHPOBATH M OMKCHIBATH PE3YJILTATHI IPOBEICHHOTO
9KCIICPUMCHTA.

- YCTHBIN ompoc
-OllEHKa Ppe3yJIbTaToOB
BBITIOJIHEHUSI  [IPAKTHU-
YECKUX 3a/IaHHH;
-OIICHKA BBITIOJIHCHUS
JIOMAITHUX ®W  CaMo-
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CTOSITETILHBIX padoT;
Xummueckass  uHOP- [IpoBOINTH CaMOCTOATENBHBIA MOUCK XUMHYECKOH HWH(pOpPMAIHMU C|- YCTHBIA OIIPOC

Marus

UCIIONB30BAaHUEM Pa3JIMYHBIX HCTOYHUKOB (HAYYHO-TIONYJISPHBIX
W3JaHUH, KOMIIBIOTEPHBIX 0a3

JaHHBIX, pecypcoB HTepHeTa);

UCIIONIb30BaTh KOMITBIOTEPHBIE TEXHOJIOTHHU JUIS 00paboTKK U mepe-
a4y XUMHYecKoH MH(pOpPMAIK U ee NPEICTaBICHHUS B Pa3IHIHBIX
¢dopmax.

-OLICHKA PEe3yJIbTAaTOB
BBITIOJTHEHHSI TIPaKTH-
YEeCKUX 3a/IaHHH;
-OlICHKa  BBITIOJIHEHUS
JOMAIlHUX M CaMo-
CTOSITENFHBIX PadoT;

PacuyeTsl o
XUMHYECKHM  (hopMy-
JlaM ¥ YpaBHEHUSM

VcTanaBnmBaTh 3aBUCHMOCTH MEXOY Ka4eCTBEHHOM M KOJIMYECT-
BEHHOM CTOpOHaAMHU XUMHUYCCKUX 00BEKTOB U IMpOLECCOB.

Pemats PpacyCeTHLIC 3a/1a41 10 XUMHNYCCKUM (l)OpMyJ'IaM " YypaBHCHU-
SIM.

-OLICHKA PEe3yJIbTAaTOB
BBITIOJIHEHHSI TIPaKTH-
YEeCKUX 3a/IaHHH;
-OlICHKa  BBITIOJIHEHUS
JOMAaIlHUX M  CaMo-
CTOSITENFHBIX PadoT;

IIpodunsHoe u mpo-
(eccroHaNbHO 3HAYH-
MO€ COZepIKaHue

OOBACHATD XUMHUYECKHUE SBIICHHUS, IPOUCXOIAIINAE B IPUPOAE, OBITY
1 Ha TIPOM3BOJICTBE.

OmnpenensaTs BO3MOKHOCTH MPOTEKaHU XMUMHUYECKUX MPEeBpaIleHHH
B pas3/IMYHbIX YCJIOBUAX.

CoOronaTh npaBmiia 3KOJIOTMYECKH I'PaMOTHOI'O IMOBEJICHHUSA B OK-
pyxarolei cpene.

OueHnBaTh BIMSHUE XUMHUYECKOTO 3arpsI3HEHHS OKpYXKalolel cpe-
JI61 HA OPTaHU3M YEJIOBEKa U IPyTHE )KUBBIC OPTaHU3MBI.

Cobutonath npaBuiia 0€30MacHOr0 OOpAIleHUsI C TOPIOYUMHU U TOK-
CHYHBIMH BEII[ECTBAMH, TA00PATOPHBIM 000PYI0OBAHUEM.

TI'0TOBUTH PacTBOPHI 3aJaHHOW KOHICHTPAIMK B OBITY M Ha MPOU3-
BOJICTBE.

Kpurnueckn onieHnBaTh J0CTOBEPHOCTh XMMHUYECKOH MH(OpMann,
TIOCTYHAIOMIEH U3 Pa3HBIX HCTOUHHUKOB.

- YcTHBIM onpoc
-OLIEHKa pe3yJbTaToOB
BBITIOJTHEHUSI  TIPAKTH-
YECKHUX 3aJJaHu;
-OIICHKA BBINOJHEHUS
JOMAaIlHUX MW caMo-
CTOSATENBHBIX PabdoT;
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