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1 HACIIOPT PABOYEM ITPOI'PAMMBbI YUEBHOM JUCIHHAIIJINHBI
Xumus

1.1. O6n1acTh NpuMeHeHUs1 padoyeil MPOrpaMmbl

Pabouas mporpaMmMa yueOHOW TUCUUIUIMHBI SIBJISIETCS] 4aCThIO OCHOBHOM Ipodec-
CHUOHAJIbHON 00pa30BaTeIbHON MPOrPaMMBbl CPEIHETO MPO(HECCHOHATBLHOTO 00pa30BaHuUs
no npoeccuu 15.01.05 CBapmuk (py4HOH U YACTHYHO MEXAHU3UPOBAHHOW CBapKHU
(namaBkm)). PaGouast nmporpamma pa3paboTaHa Ha OCHOBE IIporpaMmbl 00111e00pa3oBa-
TEIbHON Y4eOHON IUCHUIUIMHBI «XUMUS» IS MPO(HEeCcCHOHATBHBIX 00pa30BaTEIbHBIX
opraHuzauuii (mpumMepHoi), ogodopenHoil Hayuno-meronnueckum coseroM LleHTpa mpo-
¢beccuonansHoro obpazoBanusi OPI'AY «OUPO» u pekomeHIOBaHHON I peanu3aluu
OCHOBHOH MpoeccruoHanbHoi oOpa3zoBarenbHol nporpaMMbl CIIO Ha 6aze OCHOBHOTO
o0uiero oopa3oBaHus C MOJTYYEHUEM CPEIHEro o0Iero oopazoBanusi, NpoTokoa Ne 2 ot
26.03.2015 r., yue6noro miana ['bIIOY UTM, ytB. npukazom Ne 244-O/] ot 28.06.2018.

1.2. MecTo y4eOHOH TUCHUILUINHBI B CTPYKTYpe OCHOBHOM NMpodecCHOHAIBHOM 00-
pa30BaTeIbHOM NPOrPaMMBI:

VYyeOHast AUCHUIUIMHA « XUMHS» BXOJIUT B COCTaB 0a30BBIX JUCIUIUIMH 00IIe00pa3oBa-
TEJILHOTO IUKJIA.

1.3. Heau u 3agauu JUCHUIIMHBI — TPEOOBAHMS K Pe3yJbTaTaM OCBOCHUS JUCIH-
TUIUHBI:
Heasamu npenogaBaHus AUCIUTITUHBI « XUMUS SIBISIOTCS:

— (¢opMmupoBaHKE y 00YUYaAIOIMUXCA YMEHUSI OIIEHUBATh 3HAUUMOCTh XMMUYECKOTO 3HA-
HUSA 1151 KaXKJ0T0 YEJI0BEKa;

— (¢opMmupoBaHHe y 00YUAIOIIUXCS IEJIOCTHOTO MPEICTABICHUS] O MUPE M POJIU XUMHUHU
B CO3/IaHMH COBPEMEHHOMN €CTeCTBEHHO-HAYYHON KapTUHBI MUPA; YMEHUS OOBICHSTH
O00BEKTHI M MPOIIECCHl OKPYKAIOUIEH NEeUCTBUTEIBHOCTH: MPUPOIHOM, COLMATBHOM,
KYJbTYpPHOM, TEXHUYECKOU CpeJibl, — UCIOJb3Ys AJIS 3TOr0 XUMUYECKHE 3HAHNUS;

— pa3BUTHE y OOy4YaroIMXCs YMEHUW pa3znuyaTh (aKkThl U OLIEHKU, CPABHUBATH OllE-
HOYHBIC BBIBOJBI, BUJICTh MX CBSI3b C KPUTEPUSIMU OIICHOK U CBSI3b KPUTEPHUEB C
OTIPEJICTICHHON CHCTeMOU MEeHHOCTeH, (popMynupoBaTh U 0OOCHOBHIBATH COOCTBEH-
HYIO0 [TO3UILIHIO;

— mnpuoOpeTeHre 00yJarolIMMHCS OMbITa Pa3HOOOPa3HOUN NeATeIbHOCTH, MO3HAHUS U
CaMOIIO3HAHUSI; KJIIFOYEBBIX HABBIKOB, UMEIONINX YHUBEPCAIBHOE 3HAUYECHUE JJISl pa3-
JUYHBIX BUOB JCSATEIBHOCTU (HABBIKOB pEIICHUs] MPOOJIEM, MPUHITUS PEHICHUMH,
NOKCKa, aHalu3a U 00padoTKU HHPOPMAIIMN, KOMMYHUKATUBHBIX HABBIKOB, HABBIKOB
U3MEPEHU, COTPYIHHYECTBA, O€30IaCHOTO OOpAIllEeHHsI C BEIlIeCTBAaMU B TTOBCEIHEB-
HOM KU3HU).

OcBoeHue cojepkaHusl y4yeOHOW JTUCHUIUIUHBI «XHUMUS», oOecrnedyuBaeT J0-

CTUKEHUE CTYACHTAMHU CIICIYIOUIUX Pe3y1bmamog:.

JUYHOCMHBIX:

— YYBCTBO F'OPAOCTH U YBAXKECHUS K HCTOPUM U JOCTHXKEHUSAM OTEUYECTBEHHOM XUMUYE-

CKOM HayKH; XUMHUYECKH TPAMOTHOE MOBEJIEHUE B MPO(PECCHOHAIBHON JIeATeIbHOCTH
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¥ B OBITY IpH OOpalieHNH ¢ XUMHUYECKUMU BEIICCTBAMU, MaTepHaIaMH U TIpoIecca-
MU;

TOTOBHOCTh K TIPOJODKCHHIO OOpa30BaHWsS WM TOBBINICHUS KBATH(PHUKAIUA B W3-
OpaHHOU TTPO(PECCHOHAIBHON ACATEIHPHOCTH U 0OBEKTUBHOE OCO3HAHUE POJTH XUMH-
YECKUX KOMITCTCHIIUN B ATOM;

YMEHHE HCIOJb30BaTh JOCTHIKCHUS COBPEMCHHOW XUMHUYECKON HAYKH M XHMHYE-
CKUX TEXHOJIOTHUH JIJISl TMOBBIMICHUS COOCTBEHHOTO WHTEIUICKTYaJIbHOTO PA3BHTHS B
BBIOPAHHOM MPO(eCcCHOHATBHOMN IeATEIBHOCTH;

MemanpeOMemetx:

HCITOJTh30BAHUE PA3JIMYHBIX BUOB MO3HABATEIIBHON JEATCILHOCTH U OCHOBHBIX WH-
TEJUICKTYaJIbHBIX OTIepanyii (TOCTAHOBKY 3a/1au, (POPMYIMPOBAHUSI TUIIOTE3, AaHATH-
3a M CUHTE3a, CpaBHEHUs, OOOOIIEHUS, CUCTEeMAaTH3alluM, BBISBICHUS MPUUYUHHO-
CJIEICTBEHHBIX CBsI3€H, MOMCKA aHAJIOTOB, (POPMYIMPOBAHUS BHIBOJOB) ISl PEIICHUS
MOCTAaBJICHHOM 3a/laud, MPUMEHEHHE OCHOBHBIX METOJOB TMO3HaHMs (HAONIOACHUS,
HAyYHOT'O SKCIEPUMEHTA) JIJIsi U3YUEHHUS Pa3JIMUYHBIX CTOPOH XUMHUYECKUX OOBEKTOB
U TIPOIIECCOB, C KOTOPHIMU BO3HUKAET HEOOXOJIUMOCThH CTAJIKUBATHCS B Mpodeccuo-
HaJbHOU cdepe;

HCITOJTb30BAHNUE PA3TUIHBIX HCTOYHUKOB TSI TIOJIYUCHUSI XUMHIECKOW MH(pOopMaIuu,
YMEHHUE OIICHUTH €€ JOCTOBEPHOCTH IS JOCTIHKCHHUS XOPOIIUX PE3yJbTaTOB B MPO-
beccronanbHOM chepe;

npeomemmuuplx:

c(hOpMUPOBAHHOCTh MPEACTABICHUI O MECTe XMMHUHM B COBPEMEHHOW HAy4YHOU Kap-
TUHE MUpPA; TOHUMAaHUE POJIU XUMHUHU B (POPMHUPOBAHUH KPYTro30pa U (QHYHKIIMOHAIb-
HOM TPaMOTHOCTH YeJIOBEKA JJIs PEIICHUS TPAKTUYECKHUX 3a/1a4;

BJIaJICHUE OCHOBOIIOJIATAIOIIMMU XUMHUYECKUMHU TTOHATHSIMH, TCOPUSIMH, 3aKOHAMHU U
3aKOHOMEPHOCTSIMH; YBEPEHHOE IOJIh30BAHNEC XUMHUYCCKONH TEPMUHOJIOTHEH M CHM-
BOJIMKOM;

BJIaJICHUE OCHOBHBIMH METOJaMH HAYYHOTO TO3HAHUWSA, UCIOJIB3YEMBIMU B XUMUHU:
HaOIIOZICHUEM, OMHMCaHUEM, U3MEPEHHUEM, SKCIIEPUMEHTOM; yMeHHne o0padaThiBaTh,
OOBSACHSTH PE3yIbTaThl MPOBEICHHBIX OMBITOB U JCJIaTh BHIBOBI, TOTOBHOCTH U CIIO-
COOHOCTB MTPUMEHATH METO/IbI TIO3HAHUS MIPU PEIICHUH MPAKTUISCKUX 3a]1a4;
c(hOpMHUPOBAHHOCTh YMEHUS JaBaTh KOJIMYCCTBEHHBIC OIEHKH M MPOHM3BOIUTH pac-
YETHI 110 XUMUYCCKUM (PopMysiaM U YpPaBHCHUSIM;

BJIQJICHUE TIPABUJIAMU TEXHUKU O€30MACHOCTH MPH MCTOJb30BAaHUN XUMUYECKUX BE-
IIECTB;

c(hOpMHUPOBAHHOCTH COOCTBEHHOM IO3MIIMU IO OTHOIICHHUIO K XUMHUYECKON HHGOP-
Mallid, TTOTy4aeMOM U3 Pa3HBIX UICTOUYHUKOB.



1.4. Kosim4ecTBO 4aCcOB Ha OCBOEeHHe padoueii MPOrpaMMsbl JUCHUNIMHBI:

MaKCUMaJlbHOW y4eOHOM Harpy3ku odyyaromierocst — 171 gac, B ToM 4yucie:
00s13aTeNbHOM ayIUTOPHON yueOHOM Harpy3ku odydaromierocst — 114 yacos;
CaMOCTOSITENIbHOM paboThl 00yUaromerocs — 57 4acos.

2. CTPYKTYPA U COJAEP)KAHUE YUEBHOM JJUCHUILIUHBI
2.1. O0beM yuyeOHOM TUCHMILIMHBI H BUABI Y4e0OHO#l padoThI:

Bup yueOHoii padoThI O0beM yacoB

MakcumaJibHasi yueOHasi Harpy3ka (Bcero) 171
O0si3aTeIbHbIE Ay IUTOPHbIE Y4eOHbIe 3aHATHsI (BCEro) 114
B TOM YHCJIIC:

JabopaTopHbIE PAOOTHI 15

[IpakTHyecKkue 3aHsATUs 9)

KoHTpoJibHbIE pabOTHI 2
BueayauropHasi (camocTosiTe/ibHasi) ydeOHass paboTa S7
IIpomesxkyTouHasi aTrecTanus 8 hopme oupgepeHyuposanHo2o 3a-
yema




2.2. KajieH1apHO-TeMaTHYEeCKHI IVIAH M COJIePKaHNe YUeOHO JUCHHILUINHbI «XHMMA»

HaumeHnoBanue Coaep:xanue yueOHOI0 MaTepHaJia, JIaGopaTopHble Pa00ThHI M NPAKTHYECKUE 3aHATHS, O0bem | Yposenb
pa3iesioB U TeM caMoCTOsITe/IbHAsI padoTa 00y4auIuXcs 4YacoB | OCBOEHMS
Tema ypoka | Coaep:xkanue yueOHOro MaTepuajia
I kype, II cemecTp 69
BBenenne 1-2. Beenenue. HayuHble MeTOIpI MO3HAHUSA BEIIECTB M XMMHUUYECKUX sIBJIEHUH. Polb sKkciepuMeHTa u 2 1
TEOpUHd B XUMUU. MoJEIUpOBaHUE XMMHUYECKUX MPOIECCOB. 3HAUCHHUE XUMHUHU MpPU
ocoeHnu nipodeccuu CrapImk
Pazgen 1. 106
OO611ast 1 HeopraHu4yeckas
XUMHS
Tema 1. 1. 3. OcHoBHble mOHATHS xuMmuH. Bemie- | OcHOBHbIE MOHATHSI XUMUU. BemectBo. AtoM. Mosekyna. XUMHUUECKUAN DJIEMEHT. 1 2
OCHOBHBIE IOHATHS cTBO. ATOM. Monekyna. JeMoHcTpanuu: Mozenu aToMOB XUMUYECKUX IEMEHTOB.
U 3aKOHBI 4. Amnorpomnus. Ilpocteie u cinoxHble | AmtoTponus. IIpocTeie u cioxkHBIE BemiecTBa. KauecTBeHHBIH M KOJMYECTBEHHBIH 1 2
BEIIECTBA. COCTaB BEIIECTB. AJUTOTPOITHBIE MOTU(PHUKAIINY yTiiepoaa (anMas, Tpadur), KUCIopoaa
(xucmopon, 030H), onoBa (cepoe u Oemoe omoBo). Jdemoncerpanun: Kommekmus mpo-
CTBIX U CJIOKHBIX BEIICCTB.
5. XumMudeckue 3HaKu 1 HOpMYIIHI. Xumuueckue 3Haku U (popmyibl. OTHOCHTENBEHBIE aTOMHAsI M MOJICKYJISIpHAsT MacChI. 1 2
KommaecTBo BemecTna.
6. OCHOBHBIC 3aKOHBI XUMUH. OcHOBHBIE 3aKOHBI XUMIH. CTEXHOMETpHs. 3aKOH COXPaHCHHS MacCHl BeleCTB. 3aKOH 1 2
MTOCTOSTHCTBA COCTaBa BEUIECTB MOJICKYJISIPHOW CTPYKTYPHI. 3aKOH ABOTaJpo W CIEI-
CTBUS U3 HETO.
7. TloHsITHE O XUMUYECKOW TeXHOJIOTHH, | [IOHATHE O XUMUYECKON TEXHOJOTHH, OMOTEXHOJOTUHA U HAHOTEXHOJIOTHH. 1 2
OMOTEXHOJIOTHH M HAHOTEXHOJIOTHH.
8. Pemienne pac4yeTHbIX 3a1a4 PacueTHble 3ajaul Ha HAXO0KJIEHUE OTHOCUTEIbHOU MOJIEKYJISIPHON MacChl, OIIpeiee- 1 2
HHE MacCOBOM JOJM XMMUYECKHX IEMEHTOB B CJIOXKHOM BEIIECTBE.
CamocrositesibHasi pa6ora oOyuaro- | 1. [Togbop mHpopmaum 1 mpe3eHTanuit: «Moaeau MOJEKYN MPOCTHIX U CIOXKHBIX 4
HIUXCS BemecTB (1mapocrepkueBble u CtTioapTa — bpurneba)», «HexoTopsie BemecTBa Ko-
nugecTBOM 1 Moib», «MoJenb MOJSIPHOTO 00beMa ra3oBy, «Amnorponus ¢ocdopa,
KHCJIOPO/Ia, OJIOBaY.
2. PenieHuie pacueTHbIX 33/1a4.
Tema 1.2. 9. lepuoanuecknii 3akon J[. . Menne- | [lepuoamueckuii 3axon JI. 1. MenneneeBa. Otkpeitue J|. . Menaeneesbim Ilepuo- 1 2
Tlepuoguueckuii 3aKkoOH U | JieeBa. Judeckoro 3akoHa. Ilepuoamueckuii 3akoH B hopmynmpoBke /1. 1. Menaeneena.
IMepuoanueckas cucrema | 10. Crpykrypa mepromudeckoit tabmu- | [lepromndeckast Tabauia XHMHYECKHAX DIIEMEHTOB — rpaduieckoe 0TOOpakeHue Te- 1 2
XUMHUUYECKHUX DJIEMEHTOB | IIBI puoamyeckoro 3akoHa. CTpyKTypa HEpUOJMYSCKOW TaONHIBI: TEpUOABI (Majble U
. Y. MenneneeBa u cTpo- Oonpmue), rpymmsl (T1aBHAsS u mo0o4Has). Pasmmunbie dopmer [lepuomuueckon cu-
€HHue aToma cTeMbl xuMHuueckux snemeHToB /. M. Menzaeneena
11. Iepuoaguueckuit 3akon . 1. Men- | Crpoenue aroma u Ilepuoanueckuit 3akoH 1. . MenaeneeBa. AToM — CJOXHas ya- 1 2
JienieeBa. cruna. Snpo (IpOTOHBI M HEWTPOHBI) U JICKTPOHHAS 000JI0YKA.
12. M3oTombl. PagnoakTHBHOCTB. W3ortonbl. PagnoaktuBHOCTh. Mcnosib30BaHUE paIMOAKTUBHBIX W30TONOB B TEXHUYE- 1 2




CKHX IeJIIX. PEHTreHOBCKOE HM3JIYYCHHUEC U CTO UCIIOJIb30BAHUEC B TCXHUKEC U MCIULIUHC.

13. CtpoeHne 3JEKTPOHHBIX 000JI0UYEK
aTOMOB

CTpOCHI/Ie QJICKTPOHHBIX 000JI04EK aTOMOB 3JIEMEHTOB MAaJIbIX TNEpruoa0B. OcobeHHo-
CTHU CTPOCHUS IJICKTPOHHBIX 000JI0YEK aTOMOB 3JIEMEHTOB OOJIBIIHMX nepuoaon (r[epe—
XOOHBIX 3J'IeMeHTOB).

14. Ilonstue 06 opburansx. s-, p- u d-
opOuTaNH.

[onstue 06 opbutansax. s-, p- u d-opouranu. DJICKTPOHHBIC KOHPUTYpAIIMA ATOMOB
XMMUYECKHX JIEMCHTOB.

15. CospemenHas dopmynuposka [le-
PHOJUYECKOr0 3aKOHA.

CoBpemennas ¢popmynupoBka Ilepuoamueckoro 3akona. 3uHadcnue [leproanyeckoro
3akoHa U [lepuoguueckoii cucrembl xuMuueckux snemeHtoB 1. 1. MenneneeBa s
pa3BUTHUS HAYKH M IOHUMAHMS XUMHUECKON KapTUHBI MUPA.

16. JladopaTopHast padora. Monenu-
poBanue mocTpoeHus Ilepuoaudeckoit
TaOJIMIBl XHMUIECKUX DJICMEHTOB

MopenupoBaHue Kak METO/ IPOTHO3UPOBAHUS CUTYallMH Ha IIPOU3BOJICTBE.
JlaGopaTtopHsiii onbIT: MozaenupoBaHue moctpoeHus [lepromuaeckoi TaOauIbl Xu-
MHUYECKHX HJICMEHTOB

CamocrositesibHast padora o0y4daro-
HIUXCS

IToaroroBka coobienuii mo reMam: «JKu3up u gesteiabHocTh J.M.MenneneeBay,
«Pazmmansie popmsr [leproamaecko cucTeMpl XuMudeckux anementos J1. Y. Men-
JeneeBay, «JlnHaMudecKkue TabIuIbl ATt MOJCIHPOBaHus [leproanieckoil CHCTEMBIY,
«QneKTpu3aIys Tel U UX B3aHMOJCHCTBHE»

Tema 1.3.
Crpoenue
BellecTBa

17. UoHHas XUMHYECKAs CBS3b.

Honnas xuMm4eckas CBI3b. KaTI/IOHLI, nux 06p330BaHI/I€ 13 aTOMOB B PE3YyJIbTATE IIPO-
necca OKHUCIICHUAA. AHI/IOHLI, ux O6p330BaHI/Ie 13 aTOMOB B PE3YJIbTATC IMIpOoLEecca BOC-
craHoBjicHMSA. loHHAs CBA3b KaK CBS3b MEKIAY KaTUOHAMH U aHUOHAMM 3a CUCT JJICK-
TPOCTATUYCCKOTO MMPUTSIKCHU . HOJ’ISIpHOCTb CBSI3U U NOJIAPHOCTH MOJICKYJIBI.

18. MoHHbIE KPUCTATNINYECKUE PELIETKH.

Krnaccudukanus MOHOB: MO COCTaBy, 3HAKy 3apsja, HAIMYUIO THAPATHOW OOOJIOUKH.
HNonnsie KPUCTAJINIMYECKUEC PCUHICTKH. CBOﬁCTBa BEIICCTB C MOHHBIM THUIIOM KpuUCTaJl-
muueckoi pemetkd. Konpencanus. Texydects. Bosronka. Kpucraanmzamus.

19. KoBanentHasgs XuMHYECKasi CBSI3b

KoBasienTHas XuMuueckas CBsi3b. MexaHH3M 00pa3oBaHHs KOBaJEHTHOW cBs3M (00-
MEHHBII ¥ JOHOPHO-AKIENTOPHBII). DIEeKTPOOTPUIIATeIbHOCTh. KoBaeHTHBIE MOosap-
Hasl 1 HeTIoJIsipHast CBsi3U. KpaTHOCTh KOBaJICHTHOM CBs3U. MOJIEKYJISIpHBIE ¥ aTOMHBIC
KpHCTaJUTMUecKHe pemeTky. CBOWCTBA BEIIECTB ¢ MOJIEKYJIIPHBIMH M ATOMHBIMHU KPH-
CTaNIMYeCKUMHU penretkamu. CyOoauManys 1 aecyOanMarys.

20. MeTtayumnaeckas CBSI3b.

Merammdeckas cBsI3b. MeTauindeckas KpUCTAJIJIMYECKasaA pCUICTKa U MCTAJLIINYCCKas
XHMUYECKas CBsI3b. DU3HUUYCCKUE CBOMCTBA METAJIJIOB.

21. ArperatHble COCTOSIHUS BEIIECTB.

ArperaTHI)Ie COCTOSIHMA BCIIECTB U BOAOPOJAHAA CBA3b. TBCpI[OG, KUIOKOC U razoo0-
Pa3HOC COCTOSAAHUSA BEIICCTB. HCpCXO,H BCIIECTBA U3 OJJHOI'O arpe€raTHOro COCTOAHUS B

JIpyroe.

22. BogopoaHas CBA3b.

BOZ[OpOﬂHaH CBs3b. AHOMAJIMH (bI/IBI/I‘IGCKI/IX CBOICTB BOJIBI. )KI/II[KI/IC KPUCTAJJIBI.

23. Yucrele BewecTBa U CMECH.

YucTele BemecTBa U cMecd. [IoHsATHE 0 cMecH BelecTB. [ OMOTeHHBIE W TeTepOTreHHEBIC
cmecu. CocraB cMeceill: 00beMHasi U MaccoBast JIOJM KOMIIOHEHTOB CMECH, MaccoBast
JIoJIsl IpuMeceil. MuHepanbsl U TOpPHBIE IMOPOJIBI KaK MPUPOIHBIE CMECH. OMYIbCUU U
cycnien3un. 30u (B TOM 4ucie adpo3oin) u remu. Koarynsiusi.

24. JlucriepcHbIe CUCTEMBI.

Jucnepcubie cuctemsl. [lonartne o aucnepcHoi cucteme. ucmepcHas ¢asza u guc-
nepcuoHHas cpena. Kmaccupukanmsi mucniepcHbIX cucTeM. [IOHATHE O KOJUTOMIHBIX
cuctemax. Cunepesuc.




25. JIabopaTopHas padora. [Ipuroros-
nenue cycnensuu. [lomyuenne smynb-
CHH.

HpI/IFOTOBJ'IeHI/Ie CYCIICH3UU Kap60HaTa KaJlbliMst B BOJC. Honyqeﬂne OMYJIbCUU MO-
TOpPHOI'O MaciJia.

26. JIaGopaTopHas pa6ora. CoiicTBa
JIMCIICPCHBIX CHCTEM.

O3HaKOMJICHHE CO CBOMCTBAMU JUCIICPCHBIX CUCTEM

CamocTosiTeibHasi padora o0y4aro-
HIUXCS

IMonroroBka pedepaToB W mpe3eHTAMK Ha TeMbl: AMOP(QHEIC BEIIeCTBa B IPHPOIE,
TexHuKe, ObITy. [Ipnbops! Ha xuaKNX KpucTaiuiax. Koarymanusa. Cunepesnc. D ekt
Tunapans.

Tema 1. 4.
Bopna. PactBopsl.
DNEKTPOTUTHYECKAS
JIUCCOLIAAITUS

27. Boga. PactBopsbl. PacTBOpeHue.

Bona. PactBoprl. PacTtBopenue. Bona xak pactBopurens. PacTBOpUMOCTE BEIIECTB.
HaceimenHele, HeHaCHIEHHbBIE, IEPECHIIIIEHHBIE PACTBOPHI. 3aBUCUMOCTh PaCTBOPH-
MOCTH Ta30B, )XUJIKOCTEH U TBEP/BIX BELIECTB OT Pa3In4HbIX (hakTopoB. JeMoHcTpa-
nuu: PactBoprMocTh BerecTB B Bojie. CoOMpaHue ra30B METOIOM BHITECHEHUS BOJIBI.
PacTBOpeHue kak Gpu3HKO-XUMUYECKUi mporece. TemnoBbie 3G eKThI IPH pacTBOpe-
HHH.

28. MaccoBast 1071 paCTBOPEHHOTO Be-
L1eCTBa

Maccogas noss PaCTBOPCHHOTO BEIIECTBA. Pemenue 3amau Ha MacCOBYIO JOJIIO pac-
TBOPCHHOI'O BCUICCTBA.

29. PemieHue 3a7a4 Ha MacCOBYIO JOJIIO
PacTBOPEHHOTO BEIIECTBA.

Jemoncrpamuu: PacTBopeHe B BOJIC CEPHOI KUCIOTHI M coJicii aMMouusi. OOpasiibl
Kpuctamorunparos. Kpucramorunpatel. Pemenre 3a1ad Ha MacCOBYIO JOJIO pac-
TBOPEHHOTO BEIIECTBA.

30. Mpakrnyeckoe 3amsitume. [Ipuro-
TOBJICHHE PacTBOpa 3aJaHHON KOHLCH-
TpaLUH.

HpI/IFOTOBHeHI/Ie pacTBOpa SaﬂaHHOﬁ KOHIICHTpAIuH. Pemenne 3a/1a4 Ha MacCOBYIO
JA0JI0 paCTBOPCHHOI'O BEIICCTBA.

31. DnekTpomuTHYECKas TUCCOIHAIINS.

9H€KTpOJ’II/ITI/I‘IeCKa$[ Jucconuanus. 9H€KTpOJ’II/ITH 1 HEIJICKTPOJIUTHI. 3J'I€KTpOJ'II/ITI/I-
YeCKasd aucconuanms. MexaHu3MEI 3JI€K'I‘p0JIPITPI‘«IGCKOI>i JUCCoMan v i BEIICCTB C
Ppa3JIMYHbBIMU TUTIAMU XHUMHUUYECKOH CBSI3U.

32. CuiibHbIe U Cl1a0ble IIEKTPOIUTHI.

I'mapaTupoBaHHBIE M HETHPATHPOBAHHBIE HOHBI. CTETeHb 3JEKTPOIUTUIECKOM TUC-
connaryy. CHIIBHBIE U C1a0ble 3JIeKTPOIIUTEHI.

33. OCHOBHBIE MOJIOKEHUSI TEOPUH DJIEK-
TPOJIMTUYECKON TUCCOLMAlINH.

OCHOBHEBIE TIOJIOKEHUS TCOpUn BHCKT'pOHHTH‘IeCKOﬁ JUCCoMalnu. KI/ICHOTBI, OCHOBa-
HUS U COJIU KaK DJICKTPOJIUTHI.

34. TIpuMeHeHHe BOIBI B TEXHHUESCKUX
LENsIX.

[TpumeHeHre BOABI B TEXHHYECKHX HETIX. JKeCTKOCTh BOIBI M CIOCOORI e yCTpaHe-
Hus. MuHepanbHble BoJbl. JleMoHcTpanum: M3rotosinenue runcooii nosssku. Ipu-
TOTOBJICHHE JKECTKOW BOJBI M YCTpaHEHHUE ee kecTKocTH. oHnTs. O0pa3nbl MUuHe-
paJIbHBIX BOJ Pa3JMYHOIO HA3HAUYEHHUS.

CamocrosiTesibHasi padoTa 00y4yaro-
IHXCHA

1. CocraBieHne KOHCIEKTa 1o TeMaM: CHIIbHBIE U cIa0bIe 3JeKTPOIuThl. OCHOBHBIE
MOJIOKEHUS TEOPUU IIEKTPOIUTUIECKON qucconanuu. KuciaoTsl, OCHOBaHUS U CONH
KaK 3JICKTPOJINTBHI.

2. IloaroTtoBka pedepaToB 1 npe3eHTanni no reMam: PactBopsl Bokpyr Hac. Boga kak
peareHt U Kak cpeja A XUMH4YecKoro npouecca. Tumsl pactBopoB. CoBpeMEHHbIE
METO/Ibl 00e33apaKMBaHMs BOJIbI. BKia/l OTE€YeCTBEHHBIX YUCHBIX B pa3BUTHE TEOPUU
9NEKTPOIUTUYECKON qucconManuy. Y CTpaHeHUE XKECTKOCTH BOJbI Ha IPOMBIIIIEHHBIX
HPEANPUATHSX.




Tema 1.5. 35. Kucnotsl u ux knaccupuxanus. Kucnotsl 1 ux cBoiictBa. KHCIOTHI Kak 3JIEKTPOIUTHI, UX KIacCU(PUKALUS 110 Pa3Iny- 1
Krnaccudukarms HBIM Ipu3HakaM. [IpaBuia pazbaBneHus cepHOi KucioThl. Vcrnons3oBaHue cepHOi
HEOPTaHMUYECKUX KHCJIOTBHI B IPOMBIIIUIEHHOCTH.

COCIMHEHUN U UX 36. XuMuIecKre CBOICTBA KUCIIOT XHUMHUYECKUE CBOMCTBA KUCIIOT B CBETE TEOPHUM JIEKTPOIUTUIECKON JUCCOLUALIUY. 1

CBOMCTBA OcobeHHoCTH B3aUMOAEHCTBYS KOHLEHTPUPOBAHHOM CEPHOM U a30THOH KUCIOT ¢ Me-

tajutaMi. OCHOBHBIE CIIOCOOBI MOJTY4YEHHsI KUCIIOTHI.
37. OcHOBaHHUS M UX KIACCH(HUKAIHL. OcHoBanus U UX cBoMcTBa. OCHOBaHUS KaK AJIEKTPOJIMUTHI, UX KiIaccu(UKalms 1o pa3 1
JUYHBIM Npu3HakaM. Efkue menouu, ux UCMoIb30BaHKE B IPOMBINUIEHHOCTH. [amre-
Hasl ¥ HeTrallleHasi U3BEeCTh, UX NIPHUMEHEHNE B CTPOUTEIILCTBE.
38. XuMnueckue cBOCTBa OCHOBAHUMA XUMHUYECKUE CBOMCTBA OCHOBAHUI B CBETE TEOPUHU JIEKTPOJIUTUUECKON AMCCOLUa- 1
1un. Pa3noxeHne HepacTBOPUMBIX B BOJIE OCHOBaHHUI. OCHOBHBIE CIIOCOOBI MOJTyye-
HUsI OCHOBaHMM. [ 'urnc u anedactp, TUIICOBaHUE.
39. Conn m ux KnaccH(uKanms. Comu u ux csolictsa. Conu Kak 351eKTpoauThl. CONU CpeIHUE, KUCIbIE U OCHOBHEIE. 1
40. Xumudeckre CBOUCTBA COJIEH. XMMHYECKHE CBOMCTBA COJIEH B CBETE TEOPHMHU DIEKTPOIUTHIECKON JUCCOLMALINH. 1
Crioco65b1 ostyueHus cosneif. I'maponus coneit.
41. OxcuBl 1 UX KIaCCH(DHKAIHL. Oxcuppl ¥ ux cBolictea. CoseoOpasyromue 1 Hecoaeo0pasyromuye OKCHabl. OCHOB- 1
Hble, aM(OTEepHBIE U KUCIOTHBIE OKCH/IbL. 3aBUCUMOCTh XapaKTepa OKCHAA OT CTETICHH
OKHCJICHHS 00pa3yIoIIero ero MeTajuia.
42. XuMu4ecKre CBOMCTBA OKCHIIOB. Xumuyeckue cBoiicTBa okcuaoB. [lonydyeHne okcuioB. 1
43. JlabopaTopnas pabora. Bzanmo- | Tlomstue o pH pactBopa. KucotHasi, menounas, HeTpaabHas cpefia pactBopos. Jla- 1
ACUCTBUC HCOPTaHMICCKUX COCIMHCHUH. | GopaTopHbIe ONBITHI: VICTIbITaHNE pACTBOPOB KHCIIOT MHANKaTOpaMu. B3anMoeii-
CTBHE METAJUIOB C KHCJIIOTaMH. B3anMo/elicTBHe KHCIOT C OKCHaM1 MeTauioB. B3a-
MMO/ICHCTBHE KUCIIOT C OCHOBAaHMSIMH. B3anMo1eficTBHE KHCIIOT C COJISIMH.
44. JIaboparopHas padora. Bzaumo- JlaGopaTopHble onbIThI: VcnbITaHue pacTBOPOB LIEJI0UeH HHAUKaTopaMu. Bzaumo- 1
JICHCTBHE HEOPTraHWYECKNX COCIMHEHNH. | JeiicTBHe 1menouei ¢ comsiMu. Pasio)keHne HepacTBOPUMBIX OCHOBAHHH.
45. JlabopaTopnasi padora. B3aumo- JladopaTopHble onbITHI: B3anMonelicTBue coneil ¢ Metaiiamu. B3anmopeiictsue 1
JleiicTBHE HEOPraHUYECKUX COEMHEHMUL. coJielt Ipyr ¢ ApyroM. I'uaponus cosnel pa3IndHOrO THIIA.
CamocrosiTesibHast padoTa 00y4alo- [MonroroBka pedepaToB v Mpe3eHTANNI Ha TEMBI:
HMXCHA CepHas KUCIIOTA — «XJ1e0 XUMHYECKON MPOMBIIIIEHHOCTHY. Vcrionp30BaHne MIHE-
paJIbHBIX KUCJIOT Ha NPEINPHUITUSIX pa3inu4HOro npoduis. OKCHIIBI M COJH KaK CTPOH-
TeNnbHBIe MaTepuaisl. Mcropus runca. IloBapeHHas COMTb KaK XUMHYECKOE CHIPHE.
MHoronaukuii KapOOHAT KaJIBIUS: B IPUPOJIE, B IPOMBIIIIICHHOCTH, B OBITY.
46. KonTpoJbHasi paboTa 3a 1moJiyro- KonTponbnas pabota o Temam 1.1-1.5 1
aue
II xype III cemecTp 51
Tema 1.6. 47. KimaccuuKamus XMMIIECKUX Peak- | Kiaccu(uKalyis XHMUYECKHX PEaKiiii. Peakiun COeIMHeH s, PA3IIOKCHHS, 3aMellie- 1
XUMHYECKUE peaKIun HHH. HUsl, 0OMeHa. KataiuTuueckue peakiyu.
48. O6paTuMBbIe M HEOOPaTUMBIE PEaK- Ob6paTuMble 1 HEOOpATUMBIE PEAKIUHU. | OMOTEHHBIE U TETEPOrEHHBIE PEAKIINM. 1
IIUH.
49. DK30TEpPMUYECKHUE U SHIOTEPMHYE- OK30TepMUYECKHE U SHIO0TEPMUIECKUE PeaKiy. TemnoBoi 3h(heKT XMMUIECKHUX pe- 1
CKHUEC peaKlnH. aknuil. TepMoXuMUYecKre YpaBHEHHSI.
50. OKuCIHUTETEHO-BOCCTAHOBHUTENbHBIE | OKUCIHMTEIbHO-BOCCTAHOBHUTEINIbHBIC peakini. CteneHb okuciaeHus. OKUCIHUTENb U 1




peakuu BOCCTaHOBJIEHHE. BoccTaHOBHUTENb M OKHCIICHHE.
51. Meron s5eKTpOHHOTO OalaHca MeTo/1 31IeKTPOHHOTO OalaHca JUIsl COCTaBIICHUS! YPAaBHEHUI OKHCIINTEIBHO- 1 2
BOCCTaHOBUTEJBHBIX PEAKIIHH.
52. IonsTue 00 31eKTpoIIHU3E. [TonsTue 00 3eKTposu3e. DNEKTPOIU3 PACIUIABOB. DIIEKTPOJIN3 PACTBOPOB. DIEKTPO- 1 2
JIMTUYECKOE MTOTy4YEHHE aJFOMUHHUSL.
53. Ilpaktuueckoe npuMeHeHHe 3iek- | [IpakTuueckoe nmpuMeHeHHe 31eKTponu3a. [anpBanomiactuka. ['anpBanocrerus. Pa- 1 2
TpoJu3a. (uHMpOBaHME BETHBIX MeTaIIOB. JleMoHcTpamnu: Mosens 3ektponusepa. Mojens
AJIEKTPOIM3HON BaHHBI JUIS TIOJTy4ESHUS alntoMUHMsS. MozeIb KOJIOHHBI CHHTE3a aMMHU-
aKa.
54. CKOpOoCTh XUMUYIECKUX PEaKIIHH. CKOpOCTh XMMHUYECKHX peakiui. [IoHsITHEe 0 CKOPOCTH XUMHUYECKUX peakIuil. 3aBu- 1 2
CHMOCTb CKOPOCTH XUMHYECKHX PEAKIMH OT Pa3IMYHbIX (pAKTOPOB: IIPHPOABI pearu-
PYIOIINX BEUIECTB, UX KOHIEHTPAINH, TEMIIEPATyPHhl, TIOBEPXHOCTH CONPUKOCHOBEHHS
W MCTIOJIb30BAHUSI KaTaJIM3aTOPOB.
55. Karamus. Katanms. 'oMoreHHbIe 1 rereporeHHsle katanu3aTopsl. IIpomoropsl. Katamntuaeckne 1 2
sanpl. UTHrHOHTOPBI.
56. O0paTUMOCTh XUMHYECKUX peakiui. | OOpaTUMOCTh XUMHUYECKHX peakinuid. OO0paTUMble H HEOOPATUMBIC PCAKITUH. 1 2
57. XuMuuecKoe paBHOBECHE XUMHUYECKOE PAaBHOBECHE U CIIOCOOBI €I0 CMEIICHHSI. 1 2
58. IIpon3BoICTBO aMMHaKa: ITpon3BoICTBO aMMHaKa: ChIPbE, ANAPATyPa, HAYIHbIE TPHHITUIIBI 1 2
59. JIaGopaTopHas pabdora. Peakmus JlaGopaTopHble onbITHI: Peakiys 3aMelIeHrss MeaH KeNe30M B paCTBOPE METHOTO 1 2
3amennenus. Peakunu, unymmue ¢ oopa- Kyrnopoca. Peakuny, nnymme c 00pa3oBaHHEM OCajKa, Ta3a WX BOABIL.
30BaHUEM 0CaJIKa, a3a U1K BOJIbI
60. JIaGopaTopHas paGora. 3aBucu- JlabopaTopHbIe ONbITHI: 3aBUCUMOCTh CKOPOCTH B3aUMOJICUCTBUS COJISTHON KUCIIOTHI 1 2
MOCTb CKOPOCTH XMMHUYECKUX peaKiuii C METaJUIaMHU OT UX IPHUPO/IbL. 3aBUCUMOCTh CKOPOCTH B3aMMOJIEHCTBHS [IMHKA C CO-
OT pa3iIn4HbIX (HaKTOPOB JISTHOM KUCJIOTOHM OT €€ KOHLEHTPAIMK. 3aBUCUMOCTh CKOPOCTH B3aUMOZCHCTBHUS OK-
cuna meau (II) c cepHOM KHCIOTOH OT TeMIepaTypsl.
CamocTosiTe1bHast padoTa 00y4aro- 1. CocraBneHue OKUCINTEIBHO- BOCCTAHOBHUTEIBHBIX peakiuil. (Pabora ¢ KHUTOH,
muxcs KOHCIIEKTOM. )
2. [TonroroBka peepaToB 1 npe3eHTannil Ha TeMbl: Peaknus ropenus B ObiTy. Peak-
LM TOPEHHMS Ha TIPOU3BOJICTBE. DJIEKTPOJIU3 PACTBOPOB JIEKTPOIUTOB. DIIEKTPOIIH3
pacIuIaBoOB 3JIEKTPOJIUTOB.
3. CocraBieHue KpoccBopAa.
Tema 1.7. 61. Metambl. OcobeHHoctu crpoeHust | Meramnsl. OcOOCHHOCTH CTPOSHHUSI aTOMOB M KpHCTAILIOB. Pu3ndeckue cBOIcTBa Me- 1 2
MertaJutbl 1 HEMETaJLTbI aTOMOB. tajutoB. Kitaccugukanys MeTayuioB 1o pa3iinyHbIM IIPU3HAKAM.
62. XuMuuecKue cBOMCTBa METAIIIOB XUMHUECKUE CBOICTBA METANIOB. DIEKTPOXUMHUYECKUN Pl HANPSXKEHUH METaJIOB. 1 2
63. Meramnorepmus. O6mue croco0s! | Meramnorepmust. O6mume crocoOsl nmoydeHust MetanioB. [loHsTre o MeTamuTypruu. 1 2
TIOJTYYSHHs] METAJUIOB [MupomeTauyprusi, THAPOMETAIUTYPTHsL U 3IEKTPOMETaJUTyPTHsL.
64. CrnaBbl yepHble 1 1BeTHBIE. [Ipons- | CraBel yepHbIe U I1BeTHBIE. [IpOM3BOICTBO YyTryHa U CTANIH. 1 2
BOJICTBO YYT'YHA M CTAJIH.
65. Koppo3us Metannos Kopposust MeTaioB: XuMUIecKast ¥ 3JIEKTPOXHUMHUIEcKast. 3aBUCUMOCTb CKOPOCTH 1 2

KOPPO3UH OT YCIOBHUH OKpyKatomieit cpeapl. Kimaccudukarus Koppo3uu METalIoB 110
pa3nuyHbIM mpu3HakaM. CocoOBI 3aIKUTH METAIIOB OT KOPPO3HH.




66. Hemeramibsl. OcOOCHHOCTH CTPOCHUS
aTOMOB

Hemeramnel. Ocobennoctu CTpOCHUSA aTOMOB. Hewmerannsr — IMPOCTHhIC BCLICCTBA. 3a-
BHUCUMOCTD CBOMCTB raJIOT€HOB OT UX IOJIOKCHUS B nepnonnqecxoﬁ CHUCTEME.

67. OxucnuTeNbHbIE U BOCCTAHOBUTENb- | OKUCIUTENbHBIE 1 BOCCTAHOBHUTENBHBIE CBOWCTBA HEMETAJJIOB B 3aBUCHMOCTH OT HX 1
HbIE CBOICTBA TIOJIOKEHHUS B PAAY DJIEKTPOOTPULIATEIBHOCTU
68. CrinkatHasi IPOMBILIICHHOCTb. CunukaTHas IPOMBIIUIEHHOCTh. IIpON3BOJICTBO CEpHOI KUCIIOTHL. 1
69. JlaGopaTopHnas padora. 3akanka u | JlaGopaTopHble ONBITHI: 3aKajiKa U OTIIYCK CTaJIH. 1
OTIIyCK CTaJIN.
70. JladopatopHast pabora. CruaBbl | JlaGoparopuble onbIThl: CruaBel MeTayuioB. O3HaKOMIIGHHE C O0pasliaMu 4yryHa M 1
MeTaiioB. O3HaKOMJICHHE C 00pasuaMul | cTaiu
YyTyHA U CTAIU
71. IlpakTtuuyeckoe 3ausitue. [lomyue- | [lomyuenue, cobupanue u pacrio3HaBaHHUE Ta30B. 1
HHe, coOOMpaHne U PacIO3HABAHHE Ta30B.
72. IIpakTuuyeckoe 3ansitue. Pemenne | Pemenne skcriepuMeHTanbHBIX 3amad. [lomydeHne HeMeTaIUIOB (paKIMOHHOW Tepe- 1
9KCTIEPUMEHTAIBHBIX 3a/1a4 TOHKOH JKHJIKOTO BO3JTyXa M SJICKTPOJIN30M PAaCTBOPOB MM PACIIABOB 3JIEKTPOJIHUTOB.
CamocrositenibHas  pabora o0y4aro- | [loarotoBka pedepaTHBHBIX COOOIICHUH U MPE3CHTAMI Ha TEMBI: 3aluTa METAJJIOB
IHXCH oT koppo3uu. O0nacTy NprUMEHEeHHs METaJUIOB, CIUIaBOB. POJIb METAJIIIOB B HCTOPHH
yesoBeuecKkoi nuBmm3anu. CoOBpeMEHHOE MEeTaUTypTruiecKoe mpou3BoacTso. Cre-
IIMaJIbHOCTH, CBSI3aHHBIE ¢ 00paboTKOi MeTaimutoB. Koppo3us MeTayuioB 1 croco0bl
3amuThl 0T Koppo3uu. ViHepTHBIE nim O61aropoaHsle rassl. [loarpymnma ramoreHos, ee
XapaKTepUCTHKA, CBOKWCTBA rajioreHoB. [loarpynmna kuciopoaa u cepsl, ux
UIOTPONHEIE BUon3MeHeHus. [Toarpynma yriaepona.
73. KonTpoubHasi pabora nmo odmei u | KonrponsHas paborta 1o temam pasjena 1. 1
HEOPraHu4ecKoil XMMHHI
Paszgen 2. 63
Opranunyeckas XuMHs
Tema 2.1. 74. TlpenMeT OpraHUYECKON XUMUAN [Ipenmer oprannueckoi xumuu. [IpupoaHble, HICKYCCTBEHHBIE U CUHTETHYECKHE Op- 1
OCHOBHBIE TTOHATHSA raHuueckue BeniectBa. CpaBHEeHHE OPTaHUYECKUX BEIECTB C HEOPTaHUYECKUMH. .
OpraHUYeCcKOW XUMHHN 75. BanentHocTh. XumHUeckoe cTpoe- | BaneHTHOCTh. XMMHUECKOE CTPOEHHE Kak MOPSJIOK COSAWHEHUS! aTOMOB B MOJIEKYJIBI 1
U TEOPHs CTPOCHUS HHE aTOMOB 110 BAJICHTHOCTH 10 BAJICHTHOCTH
OPraHNu4eCKHUX 76. Teopust crpoeHust opraHumdeckux | Teopus cTpoeHUs opraHndeckux coequHeHuid A. M. ByriepoBa. OCHOBHBIE HOJIOKe- 1
COEIIMHEHNH coequaeHuii A. M. bytneposa HUS TEOPUH XUMHUYECKOTO cTpoeHHs. M3oMepus n nuzomepsl. XuMuieckne GopMyisl U
MOJIENIH MOJIEKYJI B OPTaHUYECKOW XMMUH.
77. Knaccugpukamus opranmdeckux Be- | Kiaccmduxanms opranmdecknx BemiecTB. Kiaccuukarus BemecTB IO CTPOCHHUIO 1
IECTB YTIEPOTHOTO CKeNleTa M HAIWYHMIO (DyHKIIMOHAJIBHBIX TPyIHI. ['OMOJIOTH M TOMOJIOTHSL.
Havana Homenknatypsr [IUPAC.
78. Knaccudukanus peakuuii B opranu- | Kinaccuduxaius peakiuii B OpraHn4eckoid XuMuH. Peakiiuu npucoeanHeHus (Tuapu- 1
YEeCKOH XUMHHU POBaHUs, TAIOTEHUPOBAHNUS, THAPOTAIOTEHUPOBAHUS, THApaTalun). Peaknun otern-
JeHns (AETHIPUPOBAHUS, NETHAPOTAIOTeHIPOBAHNS, JeTuaAparanun). Peakum 3ame-
nieHusi. Peakiuu n3omepusaum.
79. Knaccu¢ukauus peakuuii B opranu- | Ilonstue o cyocrpare u pearente. Peakiimym OKHCIEHHs. M BOCCTAHOBJICHHSI OpraHuye- 1




YEeCKOM XUMUH

CKHX BCHICCTB. CpaBHeHI/Ie Knaccmbnxaunn COCIUHECHUM U Knaccmbnxaunn peaxunﬁ B
HeOpFaHH‘IeCKOﬁ u OpFaHI/I'{eCKOﬁ XHUMUU.

80. JlaGoparopnasi pa6ora. l3roro- | M3roroieHue Mozaeneil MOJIEKYJ OPraHH4eCKUX BELIECTB. 1
JIeHHE MojieNlell MOJIeKyJl OpraHHYeCKUX
BEIIECTB.
CamocrosiTe1bHast padoTa 00y4aro- 1. 3omepust 1 n30MepHl. (pelieHue 3a1a4)
LHXCH 2. [TogroroBka cooOmieHnii Ha TeMbl: KpaTkue cBeZeHUs 10 UCTOPHH BO3HHUKHOBEHUS
U pa3BuUTUs opraHuueckoid xumuu. JKusHp u gedrensHocts A.M. Bytieposa. Ponb
OTEYECTBEHHBIX YUCHBIX B CTAHOBJICHHH M PAa3BUTHH MHUPOBOH OPTaHWIECKOW XUMHHU.
CoBpeMeHHbIE IPE/ICTABICHHSI O TEOPUH XUMHUECKOTO CTPOCHHS.
Il kypc IV cemecTp 51
Tema 2.2. 81. AnKaHBI: TOMOJIOTHYECKUH Ps, AnKaHbI: TOMOJIOTHYECKHUM P, U30MEPUsI U HOMEHKJIATypa alKaHOB 1
VYTneBogOpoabI U UX N30Mepus 1 HOMEHKJIATypa
MIPUPOTHBIE HCTOUYHUKN 82. XuMuueckue cBoiicTBa alKaHOB XUMHUYeCKHe CBOHCTBA aJKaHOB (METaHa, 3TaHa): TOPEHHUE, 3aMEIICHHE, Pa3JIOKCHHUE, 1
Jerunpuposanue. [IprMeHeHne aIKaHOB Ha OCHOBE CBOHCTB.
83. AnkeHbl. DTHIIEH, NIOTyYeHHE, CBOH- | DTHIICH, €ro MoyTydeHne (AernaApHpOBaHUEM JTaHa, ACHOINMEPH3aLUCH TOITHITHIIE- 1
cTBa Ha). ['oMoornueckuii psia, n30Mepus, HOMEHKIaTypa ajakeHoB. [Ipasuno B. B. Map-
KOBHHKOBA.
84. XumMuueckue cBoiicTBa STHIEHA XUMHUYECKHE CBONHCTBA STHJICHA: TOPEHNE, KAUECTBCHHBIE peaknny (00ecBeYBaHIE 1
OpOMHOM BOJIBI M pacTBOpaA MEpMaHTaHaTa Kajius), THAPATAIHsL, HOIMMEpH3alus.
[TpuMeHeHue 3THIeHa Ha OCHOBE CBOMCTB.
85. [NonsiTe aueHOBBIX yriieBogopoaax | Jluensl u kaydyku. [IoHsTHE O THMEeHaX Kak yIIIeBOJOPOAaX C JBYMsI JBOHHBIMHU CBS3S- 1
Mmu. ConpsKeHHbIC AUEHBI. XMMUYEeCKHUE CBOMCTBA OyTaaueHa-1,3 u uzomnpena: obdec-
I[BEUYHBaHHE OPOMHOM BOJIBI M NOJIMMEPHU3ALHUS B KAYIYKH.
86. HarypasnbHblil 1 CHHTETHYECKHE Knaccugukamnus u HasHaUeHHE KaydyKoB. Bynkanuszanus kayuyka. HatypansHsrii n 1
Kay4dyKH CHHTeTHYecKHe KayuykH. Pesuna. Knaccudukalys u Ha3HaueHUE PE3HH.
87. AuernieHn. XuMHU4ecKue CBOWCTBA AnermieH. XMMHUUECKHE CBOWCTBA alleTHJICHA: TOpPEHUE, 00eClBEUYMBAHUE OPOMHOMN 1
BOJIbI, TIPHCOEIMHEHNH XJIOpOBOIOPOAA W Tuaparauus. IIpuMeHeHue aneTnieHa Ha
OCHOBE CBOMCTB. MexXKilaccoBasi M30MepHs C alkagueHaMu. [lomydeHue auneruieHa
MUPOJIM30M MeTaHa M KapOWAHBIM criocoOoM. Peakiust mo- JIMMepH3alii BUHMIXJIO-
puaa. IToJMBHHWIXIIOPUA U €ro IpuMeHeHne. TpuMepu3aius aleTuiieHa B 0eH3011.
88. benson. Xumudeckue cBOHCTBa benson. Xumuyeckne cBoiicTBa O€H3071a: TOPEHNE, PEAKIMH 3aMeIleHHs (TaIoreHUpO- 1
BaHMe, HUTpoBaHue). [IpuMeHenne 6eH3071a Ha OCHOBE CBOMCTB.
89. IIpupoaHsbIii ra3: cocTas, MpUMEHe- ITpupoauslii ra3: cocraB, IpUMEHEHUE B KadecTBe TOIUIMBA. OCHOBHBIE HAIIPABICHUS 1
HUE B Ka4eCTBE TOILINBA. MPOMBIIIIEHHOH NepepaboTKu npupoHoro rasa. [lomyTHbIi HedTsHOI ra3, ero nepe-
pabortka. [Tonarue o6 3xcTpakiuu. BoccTaHoBneHNe HUTPOOEH30J1a B aHWIIMH. [ oMO-
jorudeckuil psn apeHos. Tosyosn. Hurposanue Tosyona. Tporui
90. Hedrtb. Cocras u nepepadboTka Hedts. CoctaB u nepepadotka nedru. Ileperonka nedru. Hedrenpomyxrsr. IIporec- 1

CBI MIPOMBIIUICHHON TepepaboTkn HeTH: KPeKUHT, pupopMHUHT. OKTaHOBOE YHCIIO
OCH3MHOB M [IETAHOBOE YHUCIIO ANU3EIHHOTO TOIUINBA. KOKCOXMMHIECKOE IPON3BOICTBO
Y €r0 MPOAYKIHSI.




91. JlabopaTopuas padora. Hedrs n
MIPOJIYKTHI €€ IepepabOoTKH.

JlagopaTopHble onbIThI: O3HAKOMIICHHE C KOJUICKIHEH 00pa3ioB HehTH U POAYK-
TOB ee nepepabOoTKH.

92. Kayuyku u 00pa3ibl H3euil 3
PE3HHBL

O3HaKOMIICHHE C KOJUICKIHEH Kay4yKOB U O6p33HaMI/I U3ICIUN U3 PC3UHEI.

CamocrosiTe1bHast padoTa 00y4aro-
HUXCS:

1. Apensl. benzon. Xumuueckne cBoicTBa OEH30Ja: TOPEHUE, PEaKIMU 3aMEIICHHs
(ramorenupoBanne, HUTpoBaHue). [Ipumenenne 6eH3zona Ha ocHOBe cBocTB. (Iloaro-
TOBKa COOOIIICHHIA)

2. IlpupoaHBIe NICTOYHUKH YTIEBOAOPOIOB. IIpupoaHEIil Ta3: cocTaB, IPIMEHEHHE B
kagectBe TorunBa. Hedts. CocraB u nepepadoTka vHedru. [leperonka nedru. Hedre-
npoaykThl. (IToaroroska pedeparTon)

Tema 2.3.
Kucnopoaconepxamue
OpraHUYecKHe
COCAUHCHUS

93. CrmpThI, CBOICTBA, TOTyUCHHE

Cruprtel. IloxydeHne sTaHoNa OpOKCHHEM TIIOKO3BI M THApaTaluei sTuieHa. [ una-
POKCHWJIbHAS Tpymma Kak (yHKIHOHambHasA. [loHATHE O TpemelbHBIX OTHOATOMHBIX
cnupTax. XUMUYECKHE CBOMCTBA ATaHOJNA: B3aMMOJACUCTBHIE C HATPHEM, 00pa3oBaHUE
MPOCTHIX U CIOKHBIX 3(UPOB, OKUCICHUE B AbJCTHA. AJIKOTOJIU3M, €0 MOCIICACTBUS
JUISL OpraHu3Ma YeJIOBeKa U MPEAYNPEkKICHHE.

94. [lpumeHeHne CIUPTOB

MeTunoBslil CIUPT U €ro UCHOJIb30BAHUE B KAUECTBE XMMHMUECKOTO ChIphs. TOKCHY-
HOCTh MCTAHOJIAa M TPABUJIA TEXHUKH OC30MACHOCTH MpH paboTe ¢ HUM. DTHIICHIIIH-
KOJIb M €ro mpuMeHeHue. TOKCHYHOCTh STHJICHIIMKONS U MpaBia TEXHUKU Oe3omac-
HOCTH TIpH paboTe ¢ HUM. [ JIMIEpHUH KaK MpPEACTaBUTEIh MHOTOATOMHBIX CITHPTOB.
KauecTBeHHas peakuys Ha MHOTOaTOMHbIE CIUPTHL. [IprMeHeHue IIMIepyHa.

95. denoi. Pusnyeckue U XUMUYECKUE
cBO¥icTBa (peHONIA

®enon. Puznueckre ¥ XUMHUYECKHE CBOWCTBA ()eHONa. B3anMHOe BIIHMSIHUE aTOMOB B
MoJIeKyJie ()eHOTa: B3aMMOAEHCTBHE C THIPOKCHIOM HATpUSl M a30THOW KHCIIOTOH.
IMpumenenne ¢enona Ha ocHoBe cBOMcTB. [lomydenue deHona M3 MPOTYKTOB KOKCO-
XMMHUYECKOT0 ITPOM3BOICTBA M M3 OEH3071a.

96. [Mousarue 00 ampaernaax

Anpnerunsl. [lonsatue o0 ampaerugax. AJNbAerugHas Tpymna Kak (yHKIMOHAJIbHAS.
®dopManbIeru U ero CBOWCTBA: OKUCICHHE B COOTBETCTBYIOIIYIO KHCJIOTY, BOCCTa-
HOBJICHHE B COOTBETCTBYIOMIHMI CcITUPT. [loTydeHne alpaeruioB OKICICHIEM COOTBET-
CTBYIOIIMX CIHUPTOB. [IpuMmenenue (opmasbaerua Ha OCHOBE €ro CBOWCTB. [lomwm-
KoHIeHcanus dopmanbaeruaa ¢ GeHoaoM B GeHOIOPOPMATIbIACTUIHYIO CMOITy. Alle-
TaJIbJACTHUN. ITonsaTue o keToHax Ha IIpuUMEPE arcToHaA. HpI/IMeHeHI/Ie all€eTOHA B TCXHU-
K€ 1 ITPOMBINIJICHHOCTH.

97. KapOOHOBBIE KHCIIOTHI.

Kapbonossie kucnotsl. [lorstne o kapOOHOBBIX KucioTax. KapOokcuibHas rpymnmna
Kak (yHKIHOHAJIbHASA. [ OMOJIOTHUECKUH PsI MPEAETbHBIX OJHOOCHOBHBIX KapOOHO-
BBIX KHCJOT. [lomydenne KapOOHOBBIX KHCIOT OKHCICHHEM aJIbIETHI0B. XUMUUECKUE
CBOHCTBA YKCYCHOW KHCIJIOTBI: OOIIMEe CBOWCTBA ¢ MUHEPAIbHBIMU KUCIOTaMHU U Peak-
s stepudukanyy. [IpuMeHeHne yKCycHOW KHCIOTHI Ha OCHOBE CBOMCTB. Bricmime
JKMPHBIE KUCJIOTHI Ha IpUMepe NaJbMUTHHOBOW M cTeapuHOBOH. MHoroobpasue xap-
OGOHOBBIX KHCIIOT (IIABENICBOM KHCJIOTHI KaK JByXOCHOBHOM, aKpHWJIOBOM KHCIIOTHI Kak
HerpeeabHOM, OCH30MHOM KHUCIOTHI KaK apOMaTHYECKOH).

98. JladopaTopHas padora. CsoiicTBa
YKCYCHOM KUCJIOTHI.

CBoOJCTBa YKCYCHOW KHCJIOTBHI, OOIIUE CO CBOWCTBAMH MHHEPAIBLHBIX KUCIOT. [leii-
CTBHME YKCYCHOW KHMCJIOThI HA MHAMKATOPHI, B3aMMOICUCTBHE C METAJUIAMH M COJION




99. CnosxHbIe A3QUPBI U KUPBI

Crnoxnbie 3pupsl 1 XUphL. [lomydeHne cIOXKHBIX 3QUPOB peakiueil dTepuduKaiuu.
CrnoxHbie 3(UpHI B IPUPOJIC, X 3HAUCHUE. [[puMeHeHre CIIOKHBIX 3(DUPOB HA OCHOBE
cBoiicTB. JKupbl kak cioxHeie 3¢upsl. Knaccudukanus xupoB. XUMHYCCKUE CBOW-
CTBa >KMPOB: TUAPOJIU3 U THUIAPUPOBAHUE KUIKUX KUPOB. [IprMeHeHune xupoB Ha oc-
HOBe cBOMCTB. Mbuia. IlnenkooOpasytome macna. 3aMmeHa XUPOB B TEXHUKE HEMH-
1IeBBIM ChIpbeM. CHHTETHUYECKHE MOIOIINE CPEJICTBA

100. YrieBopl, MX KiIaccu(UKaius

YrneBonpl. YTieBoabl, MX KiacCU(HKaIMs: MOHOcaxapuabl (IJIIOKo3a, (pyKTo3a),
JUcaxapuabl (caxaposa) U mosmcaxapuisl (Kpaxmail U meironosa). [moko3a — Bere-
CTBO C IBOWCTBEHHOHW (PyHKIIMEH — alnbIeTUIOCTIHPT. XUMHUIECKHAE CBOHCTBA TIFOKO-
3bI: OKHCJIEHHE B TNIIOKOHOBYIO KHCJIOTY, BOCCTAHOBJIIEHHE B COPOHT, CIIHPTOBOE Opo-
’keHue. [IpuMeHeHne IIII0K036l Ha OCHOBE CBOMCTB. MOIOYHOKHCIIOE OpOXKEHHUE TIII0-
K03bl. Kucimomonounsie npoaykrsl. CuocoBaHue KopMoB. HuTpoBaHme 1euTionossl.
[Tupokcunux

101. JlaGopaTopuas padora. CBoiicTBa
YITIEBOJIOB

B3anmopeticTBre TI0KO3BI U caxaposbl ¢ ruapokcunoM menu (I1). KagectBenHas pe-
aKIMs Ha KpaxMadl.

102. TlonaTHe O peakUHsx MNOJNU- KOH-
JICHCALIUH U THUIIPOJIN3a

3HaueHue yrieBoJIOB B )KUBOW MPUPOJIE U KU3HU yenoBeka. [loHATHEe 0 peakiusx mo-
JIM- KOH/ICHCAIIUU U TUAPOJIM3a Ha IpUMEpPE B3aUMOIIPEBPAILEHUN: TIIFOK03a <> TOJIU-
caxapum.

CamocrosiTesibHasi padora o00y4aro-
IIHXCS .

IToaroToBka HMCCIEA0BATEILCKUX MPOCKTOB, COOOICHHIIA, TPE3CHTAIMI Ha TEMBL: JTa-
HOJI: BeJMuaiimee 0aro ¥ CTpauIHoe 3710. AJKOTOIM3M U ero npodumnakTuka. JKupsl
KaK MPOJIYKT MUTAHUS U XUMHUYECKOE ChIphe. MblIa: Mpoluioe, HacTosIee, OyayIee.
CpencTBa TUTHEHBI Ha OCHOBE KHCIIOPOACOACPKAIINX OPTaHWMYCCKUX COCAHHCHIM.
Cuntetnueckue Moromue cpeactea (CMC): mOCTOMHCTBA W HEOCTATKH. YTJIEBOABI U
HX POJIb B )KUBOH IIPHPOJIE

Tema 2.4.
AzoTtconeprxaiye
OpraHUYeCKNe COCANHEHNSI.
[onumepst

103. AMuUHEI

Awmmnsl. [Tonstre 060 amuHax. AnndarniyecKkue aMUHbI, UX KIacCH(UKanus U HOMEH-
KJIaTypa.

104. AHwinH, KaK OpraHUYeCcKOe OCHO-
BaHHUE

AHI/IJ'H/IH, KaK OpraHU4€CKOC OCHOBAHHEC. HonyquI/Ie aHUJIMHA U3 HI/ITpO6€H30J'Ia.
HpI/IMeHeHI/IC aHWINHA Ha OCHOBE CBOMCTB.

105. AMUHOKHUCIOTBI

AMUHOKHCIIOTH. AMHHOKHCIIOTHI Kak aM(oTepHbIe TH(YHKINOHATBHBIE OpraHudIe-
CKHe coeJIMHeHUsI. XMMUYECKHUEe CBOMCTBA aMUHOKHUCIIOT: B3aUMOAEUCTBHE CO LIEJIO-
YaM#, KHCIIOTaMH U JIPYT C IpyroM (peakiiys moMuKoHAeHcaun). [lentuaaas cBsi3p U
nonunenTtuasl. [IpuMeHeHrne aMHMHOKHUCIIOT Ha OCHOBE CBOMCTB.

106. benku.

Benxu. [lepBuuHast, BTOpHYHas, TPETUYHAS CTPYKTYpPHI OEIKOB. XHMHUYECKHE CBOM-
cTBa OENKOB: TOpeHHe, JACHATypanus, THAPOIN3, I[BETHBIE peakiuu. bromorngeckne
(hyHKIHH OEKOB.

107. Jladoparopuas padora. CoiicTBa
OeIKOoB.

JladopaTopnas pa6ora Ne 15 PactBopenue 6enkoB B Boje. OOHapy)eHHe OSIKOB B
MOJIOKE U B MSICHOM OysiboHe. JleHaTypals pacTBopa OejKka KypHHOTO SiI[a CIUPTOM,
pacTBOpaMu COJIEH TSHKEIIBIX METAIIOB U IIpy Harp€BaHuu.

108. IMonumepsl. benku u nonucaxapu-
JIbl KaK OMOTIOJIMMEPBI

ITonmmmepsl. benkn u monucaxapuabl Kak OMOTIOTUMEPHI.

109. Ilitactmaccsl

IlmacTmaccsl. Honyqe}me MoJIMMEPOB peaxuneﬁ NMoJMMEpU3al 1 HOJMKOHJACHCA-




muy. TepMmorulacTUYHBIE W TE€pPMOpEaKTHBHbIE IUIacTMacchl. [IpenctaBurenu miact-
Macc. AMHMHOKANpoHOBasi kuciaoTa. KanpoH kak nmpeacTaBUTeNb MOIMAMUIHBIX BOJIO-
KoH. Vcronp3oBaHue ruziposinza OEIKOB B NPOMBINUICHHOCTH. [loaMBHHMIXIOpHL,
nonuterpadTopaTHiieH (TedioH). deHonopopmanbaeruanse miactMaccsl. Llemrymo-
u.

110. BonokHa, ux Kinaccu(puKaus. Bonokna, nx kiaaccupukanms. [lomydenue BonokoH. OTAenbHbIE MPEICTaBUTEIU 1
XMMUYECKHUX BOJIOKOH. IIpOMBINLIEHHOE TPOU3BOACTBO XUMHUECKUX BOJIOKOH.
111. IIpakTHyeckoe 3aHsiTHe. Pacro- | Pacno3sHaBaHue miacTMacc U BOJIOKOH 1
3HaBaHHUE [JIACTMACC U BOJIOKOH
112. IpakTHueckoe 3ansiTue. Pemenne | Pemenne sKCriepUMEHTANbHBIX 337124 HA WACHTU(HUKALUIO OPTaHWYECKHX COEANHE- 1
9KCTIEPUMEHTAIbHBIX 3a/ad Ha WICHTH- | HHH.
(UKAINIO OPraHMYECKUX COSTNHEHHUH.
CamocTosiTeibHast padora o0y4aro- | 1. [ToarotoBka pedepaTtoB U cooOIICHH Ha TeMBl: AMMHAK U aMUHBI- OECKUCIOPO.I-
HIUXCS HBIC OCHOBAHUS. AHWJIMHOBBIE KPACHTENH: HCTOPHS, IPOU3BOJCTBO, MEPCIIECKTHBA.
AMMHOKHCIIOTEI — aM(OTEpHbIE OpTaHWIECKUE coeAnHEeHus. bronorndeckue pyHKINH
OemkoB. benkoBast ocHoBa mmyHuTeTa. CIIN /] 1 ero npo¢nnakTrka.
2. IloaroToBka K quhepeHIMPOBAHHOMY 3aUeTy.
113-114. Indpepenmuporanublii 3a- | JuddepeHunpoBaHHbIi 3a4ET 2
yéT
Bcero: 171




3. YCJIOBUSA PEAJIU3AIIUU PABOYEM ITPOT'PAMMBI YUEBHOM
JUCHHUIIJINHBI
3.1. MaTepuaibHO-TeXHHYECKOE o0ecreyeHue
Peanusanus mporpaMmsl MpeanoiaraeT HajJuurue yueOHoro kabuHeTa.
Oo6opynoBanmne yueOHOro KabMHeTA!
— II0Ca/I0YHBIE MECTA MO KOJMYECTBY 00yUaIOUINXCS;
— pabodee MeCTO MpenoaBaTes;
— KOMIUIEKT Y4eOHO-HArJISIIHBIX TOCOOMH 110 TeMaM TUCIUTUINHEI,
— KOMIUIEKT Y4eOHO-METOMYECKON JOKYMEHTAIIHH;
— HaTypajibHble OOBEKThI, MOJENIH, MPUOOPHI U HAOOPHI JUIsl TTOCTAHOBKHU
JEMOHCTPALIMOHHOTO U YYEHUYECKOTO DKCIIEPUMEHTA,;
— PpEaKTHUBBI.
TexHuueckue cpeacTsa 00yyeHUs:
— KOMIBIOTEP C JIMIIEH3UOHHBIM [TPOrPAMMHBIM 00€CIIEYEHUEM.

3.2. UndopMaunoHHoe odecneyeHne 00yueHust
Ilepedyennb yueOHbIX u3ganuii, UHTEepHET-pecypcoB, JONMOJHUTEILHON JIUTEPATYPHI

OCHOBHBIC HCTOYHHUKH:

1. Pym3utuc I'.E. / Oprannyeckas xumus. 10 k1. / Yu. / -16 uzn.- U. [Ipocsenienue.
2013 - 192¢. + DVD-ROM

2. T'abpuensu O.C., Xumus. bazossiit yposenb. — 11 ki1., Yu.- 8- u3a. — M.JIpoda,
2013.- 223c.

3. T'abpuensn O.C., Xumus., 12-e uza. — Yu. / M. JIpoda, 2014r.

JlonoJIHUTeIbHbIE HCTOYHUKU:

1. Tabpuensn O.C., MackaeB @.H., [lonomapes C.1O., Tepenue B.U.- Xumus. 10
kmace / YdueOHWK 11 00meoOpa3oBaTeNbHBIX YUpEeKICHUH — 6-¢ u3m. —
crepeotun.- M. Jlpoda, 2011r.- 300c.

2. T'abpuensu O.C., JIsicoBa I'.I". / Xumus. 11 knacc / YaeOuuk ajist 06meoopas3oBa-
TEIBHBIX YUPEKACHUNA — 5-¢ n3a. —ctepeotui.- M. lpoda, 2006r.- 362c.

3. CD-ROM —VBrekarenbhas xumusi. Aynnosauuknoneaus/ Coct. E.A.Kauyp./ M.
Her.u3n.Enena, 2012

HNuTepHeT pecypcesbl:

pvg.mk.ru - onmummnuana «ITokopu BopoObEBBI ropbD»

hemi.wallst.ru - «Xumus. O0pa3zoBaTEIbHBIN CANUT AJIS HIKOJLHUKOB)
www.alhimikov.net - O6pa3oBaTenbHBIN CAWT IS MIKOJILHUKOB

chem.msu.su - DaekTpoHHas OMOIHOTEKA [0 XUMHHU

WwWw.enauki.ru — iHTepHeT-u3aaHue s yautenei « EcrecTBeHHbIC HAYKN
hvsh.ru - sxypran «Xumus B mkoae»  WWW.hij.ru/ -«Xumus u Ku3Hb»
chemistry-chemists.com/index.html - snexTpoHHBI KypHaAT « XUMUKU U XUMUSD)

NooaswdE


http://www.alhimikov.net/
http://www.enauki.ru/
http://www.hij.ru/
http://chemistry-chemists.com/index.html

IIpumepHble TeMbl MHAUBHUAYAJILHBIX NPOEKTOB M0 XUMUM:
buorexHonorus u renHas nHxxeHepus — TexHosiorun XXI Beka.
HaHoTexHoMO0THs KaKk MPUOPUTETHOE HAMPABICHUE PA3BUTHI HAYKH U IPOM3-
BozicTBa B Poccuiickon denepanuu.

CoBpeMeHHbIE METObI 00e33apaKUBAHUS BOJIBI.

AJIOTpOIHS METAJIJIOB.

Kwuznb u nearensHocTh JI. 1. Menaeneena.

«Ilepuoanueckomy 3aKOHY OyyIiee He TPO3UT Pa3pyILICHUEM. .. »

Cunres 114-ro anemenTa — TpuyM(@ pOCCUNUCKUX PUIUKOB-AICPIIUKOB.

N3otonsl Bogopoaa.

Hcnonp30BaHre paiOaKTHBHBIX U30TOTIOB B TEXHUUECKUX IETISX.

10 PeHTrenoBckoe M3IIydeHHEe U €ro UCIOIb30BaHUE B TEXHUKE U MEJTUIIMHE.

11.11na3mMa — 4eTBEpPTOE COCTOSIHUE BEIIECTRA.

12. AMopdHBbI€ BeliecTBa B MPUPOJIE, TEXHUKE, OBITY.

13.0Oxpana okpy>Karomiei cpepl 0T XUMHUECKOTO0 3arpsi3HeHns. KonmuecTBeHHbIe
XapaKTEPUCTUKU 3arPsI3HEHUS OKPY>KAIOIIEH CPeIbl.

14.TIpumeHneHue TBEpIOro U razoo0pa3Horo okcuaa yriaepoaa (IV).

15.3ammra 030HOBOTO PKpaHa OT XMMHYECKOTO 3arpsi3HEHUS.

16.I'py6GonucnepcHble CHCTEMBI, X Kiaccu(UKaIys U NCIOIb30BaHKe B Tipodec-
CHOHAJIBHOM JCSTEIBHOCTH.

17.KocMmeTtnueckue reu.

18.[IpumeHeHre CycieH3ui U AIMYJIbCUI B CTPOUTEIILCTBE.

19.MuHnepaibl ¥ TOpHBIE TOPOABI KaK OCHOBA JTUTOC(HEPHI.

20.PactBopsI BokpyT Hac. THITBI pacTBOPOB.

21.Bopa kak peareHT u cpefa sl XUMHYECKOTO TpoIiecca.

22.Ku3nb n nestenbHocTh C. AppeHuyca.

23.Bxitaj 0Te4eCTBEHHBIX YUCHBIX B Pa3BUTHE TEOPHH IIEKTPOIUTHIECKON JUCCO-
IIUAIWH.

24.Y cTpaHeHue )KECTKOCTH BOJIBI Ha MPOMBIIIJICHHBIX TTPEANPUITHSX.

25.CepHast KUCJIO0Ta — «XJIe0 XUMHUUECKOU MPOMBIIIICHHOCTIY.

26.Vcronp30BaHre MUHEPATBHBIX KHCIIOT HAa MPEANPHATHAX Pa3IAIHOTO MPOhHUIIS.

27.OKcHIbl ¥ COJIM KaK CTPOUTEIIbHBIC MaTepUalIbI.

28.Ucrtopus rurca.

29.1ToBapeHHas cOJIb KaKk XUMUYECKOE ChIPBE.

30.MHorosukuii kapOOHAT KaJdblUs: B MPUPOJIE, B TPOMBIIIUIEHHOCTH, B OBITY.

31.Peakniuu ropeHus Ha TPOU3BOJICTBE U B OBITY.

32.BupTyaibHoe MOJEIMPOBAHNE XUMUYECKUX MPOLECCOB.

33.D5eKTPOIN3 PaCTBOPOB IIEKTPOIUTOB.

34.21eKTpoIu3 paciiaBoB JICKTPOJIUTOB.

35.IIpakTraeckoe MpUMEHEHUE IEKTPOIu3a: pahUHUPOBAHUE, TATbBAHOIIIIACTHKA,
raJIbBAaHOCTETHS

36.UcTopust momyueHus: ¥ MPOU3BOICTBA ATIOMUHHUSL.

37.27eKTPOTUTHYECKOE MOTyUYCHUE U paUHUPOBAHUE MEH.

38.Ku3nb u gesrenbHOCTh . J[9BH.

39.Ponb MeTaioB B UCTOPHUM YEJIOBEUYECKON HUBUIN3auu. MicTopus oTeuecTBeH-
HOI yepHOU MeTaiTyprui. COBpEMEHHOE METAJUTYPIHUECKOE MPOU3BOICTBO.

40.Vcropust 0OTEYECTBEHHOM 1IBETHON MeTaTypruu. Pojb MeTaaoB U CIIJIaBOB B
HAy4YHO- TEXHUYECKOM IMPOTrpecce.

N =

CONDUIAW
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41.Koppo3us MeTaioB U CIIOCOOBI 3aIIUTHI OT KOPPO3UH.

42.VlnepTHbIE WU 6J1aropoIHbIE Ta3bl.

43.Poxato1mmuye CoJM — rajoreHbl.

44 Victopus MIBEJICKON CITUYKH.

45.VicTopust BOSHUKHOBEHUS U Pa3BUTHSI OPTAHUYECKOU XUMUH.

46.Ku3ub u nesrenbHocTh A. M. bytieposa.

47.BuTanusm U ero Kpax.

48.Pob OTEUECTBEHHBIX YUCHBIX B CTAHOBJICHHH M Pa3BUTHH MUPOBOM OpraHuye-
CKOM XHMUH.

49.CoBpeMeHHbBIE TIPEACTABICHUS O TEOPUH XUMUYECKOTO CTPOCHUS.

50.9konoru4eckre acreKThl UCIOJIb30BAHUS YTIICBOJTOPOTHOTO CHIPHS.

51.DKOoHOMHUYECKHE aCIIEKThI MEXTYHAPOIHOTO COTPYAHMYECTBA 10 UCIIOJIb30Ba-
HUIO YTJIEBOJIOPOTHOTO CHIPBI.

52.ctopust OTKpBITUS U pa3pabOTKU ra30BbIX U HEPTIHBIX MECTOpOXKIeHUi B Poc-
curickon Peaepanuu.

53.XuMHUsl YIIEBOJOPOTHOTO CHIPhS U MOsI OyayIas nmpodeccus.

54.YT111eBOIOPOIHOE TOILIMBO, €r0 BUAbI U HA3HAYCHHUE.

55.CuHTeTHYECKHE KaydyKH: UCTOPUSI, MHOTOOOpAa3ue U MEePCIIEKTUBBI.

56.Pe3nHOTEXHIYECKOE MTPOU3BOACTBO M €T0 POJIh B HAYYHO-TEXHUIECKOM ITPO-
rpecce.

57.CBapodHO€ IPOU3BOJICTBO U POJIH XUMHH YTIIEBOJIOPOOB B HEM.

58.HedTh 1 ee TpaHCIOpTUPOBKA KAaK OCHOBA B3aUMOBBITOJTHOTO MEXIYHAPOIHOTO
COTPYTHHYECTBA
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4. KOHTPOJIb 1 OHEHKA PE3YJBTATOB OCBOEHMUSA

YYEBHOW JIUCLUATIIMHBI

KOHTpOJ]L H OHEHKa pPC3yJIbTaTOB OCBOCHHA JUCHUIIJIMHBI OCYIICCTBIIACTCA
MMpCroaaBaTciiIcM B IIPOHCCCC INPOBCACHHA ITPAKTHUYCCKHX BaHﬂTHﬁ, TCCTUPOBAHUA, a
TAaKXKXE BbIITOJIHCHU A 06y‘—IaIOHH/IMI/IC$I HHIWBUAYaJIbHBIX 3aﬂaHHﬁ, IIPOCKTOB, HUCCIICIO-

BaHMUI.

Pe3ysabTaThl 00yue-
HUS
(ocBOEHHBIE yMEHMUH,

IHoxka3zarenu copmupoBaHHOCTH

DopMBbI M METO/bI
KOHTPOJISl M OLleHKH
pe3yJbTaToB 00y4de-

TOINBI, XUMHYECKas CBs3b, 3JIEKTPOOTPHIATEIBHOCTh, BaJICHTHOCTS,
CTeNeHb OKHCICHHS, MOJb, MOJISIPHAs Macca, MOJIIpHBIN 00beM ras3o-
00pa3HBIX BEIIECTB, BEIIECTBA MOJEKYJSIPHOTO M HEMOJIEKYISPHOTO
CTPOEHHUS, PACTBOPHI, AIEKTPOJIUT U HEIIEKTPOIUT, IIEKTPOIUTHYE-
CKasl TUCCOIMAIUs, OKUCIUTENb U BOCCTAHOBUTENb, OKUCICHHE U BOC-
CTaHOBJICHHUE, TEIUIOBOM 3P (EKT peakun, CKOPOCTh XUMHUUECKOH pe-
aKIWW, KaTaln3, XHMHYECKOE paBHOBECHE, YIJICPOJHBIM CKeEJeT,
(YHKIMOHAIbHAs TPYIINA, H30MEPHs,, TOMOJIOTHSI.

0CBOEHHbIE 3HAHUS) HUS

Baxuelimue JlaBaTh ompenereHHEe U ONEPUPOBATH CICAYIOLIUMHU XUMUYECKUMU | Y CTHBIN ONPOC
XMMHUYECKHE TIOHATHS | TIOHATHSIMU: BEIIECTBO, XMMUYECKUH JIEMEHT, aTOM, MOJIEKYJa, OTHO- | OLlEHKa  BBITMIOJIHEHUS
CHUTENIbHBIC aTOMHAs M MOJICKYJSIpHAs MacChl, HOH, aJUIOTPONHS, H30-| JOMAllHUX  3aJaHui,

KOHTPOJILHBIX paboT

XapaxkTepu3oBaTh BaKHEUIINE TUIIbI XUMUYECKUX CBA3EH M OTHO-
CHUTEJIbHOCTB 3TOW THUTIOJIOTHH.

OOBSICHATH 3aBUCUMOCTD CBOMCTB BEIIECTB OT UX COCTaBa M CTPO-
€HUs KPUCTANIMYECKUX PELIETOK.

DopMyIUpPOBATH OCHOBHBIE MOJOXKEHHUSI TEOPUU 3JIEKTPOIUTHYE-
CKOM JHCCOLMALlMM W XapaKTepu30BaTb B CBETE 3ITOM TEOPUH
CBOICTBa OCHOBHBIX KJIACCOB HEOPraHUUECKUX COCTUHEHU.
®opMynUpPOBaTh OCHOBHBIE TOJOXKEHUS TEOPHUH XUMHUYECKOTO
CTPOEHUSI OPraHUYECKUX COEJUHEHHUIN U XapaKTepHu30BaTh B CBETE
9TON TEOPHUH CBONCTBA OCHOBHBIX KJIACCOB OPraHUYECKHUX COEIH-
HEHUH.

OcHoBHbIE 3aKOHBI| —  DOpPMYITUPOBATH 3aKOHBI COXPAHSHHSI MAaCChl BELIECTB M MOCTOSH- | = Y CTHBIN OIIPOC
XUMHH CTBa COCTaBa BEILIECTB. -OlIEHKa  PE3yIbTaTOB
— YcraHaBnMBaTh NPUYMHHO-CIIEICTBEHHYIO CBSI3b MEXAY COJEp-| BBIIOTHCHMS IIPAaKTHYC-
JKQaHWEM JTHUX 3aKOHOB WM HANHCAaHUEM XHMHYCCKHX (OpMyN u| CKHX 3aJaHui;
ypaBHeHHf/']. -OILICHKAa  BBIIIOJIHCHUA
— YcraHaBnIMBaTh 3BOJIOLMOHHYIO CYHIHOCTh MEHJIENeeBcKoi || AOMAIIHUX W CaMOCTOA-
COBPEMCHHOI (POPMYIIHPOBOK IEPHOAMYECKOro 3akona JI.J.| TEIBHEIX paboT;
Menpeneesa. B
—  OOBscHATH (GU3NYECKUN CMBICI CHMBOJIHMKH MEPHOTUYECKON Tab-
JMIBl XUMAYecKuXx anemenToB J[.J1. MenzneneeBa (HOMepoB siie-
MEHTa, TIIepHoja, TpYyNIbl) ¥ YCTaHABIMBATH HPUYNHHO-
CIEICTBEHHYIO CBS3b MEXKIY CTPOEHHMEM aToMa M 3aKOHOMEPHO-
CTSMH M3MEHEHUs CBOICTB 3JIEMEHTOB M OOpa30BaHHBIX MMH Be-
IIECTB B IIEpHOAAX MU IPYIIaX.
—  XapakTepu3oBaTh 3JIEMEHTHl MaJIBIX U OOJBIINX MEPUOJOB O MX
II0JIOKEHUIO B nepuoauueckoi cucreMe JI.M. Menneneesa.
OcCHOBHBIE TEOPUH|—  YCTaHABIMBATH 3aBHMCHMOCTH CBOMCTB XMMHUYECKHMX BEIIECTB OT|- Y CTHBIM OIPOC
XUMHUH CTPOEHHS aTOMOB 00Pa3yIOIUX UX XUMUIECKHIX DJIEMEHTOB. -OLICHKa  PE3yJIbTaTOB

BBITIOJTHEHUS TIPaKTHUe-
CKHX 3aJaHHM;

-OIICHKQ  BBITIOJIHCHHS
JIOMAIIIHUX U CaMOCTOS-
TEJBHBIX padoT;

Baxkneiie BeliecTBa
M MaTepHuabl

XapaxkTepu3oBaTh COCTaB, CTPOEHHE, CBOMCTBA, MOJYy4YE€HHUE U
nmpuMeHeHne BaxHeHmux metaioB ( IA u II A rpymm, amromu-
HUS, Kele3a, a B eCTECTBEHHO-HAyYHOM Tpoduiie B HEKOTOPHIX d-
9JIEMEHTOB) U UX COCAMHEHHMH.

XapakTepu3oBaTb COCTaB, CTPOEHHE, CBOMCTBA, MOIY4YEHUE HU
npuMmeHenne  BaxHedmmx HemerawioB (VIII A, VIIA, VIA
rpymi, a Takxe azora u ¢ocopa, yrieposa ¥ KpeMHHUs, BOJOPO-
J1a) U UX COeIMHEHUH.

XapakTepu3oBaTb COCTaB, CTPOEHME, CBOMCTBA, IONYyYEHHE U

- YCTHBIN onpoc
-OlleHKa  Pe3yJbTaTOB
BBITIOJTHEHUS TIPAKTHYE-
CKHUX 3aJlaHUH,

-OIICHKQ  BBITIOJTHCHHS
JOMAIIIHUX ¥ CaMOCTOSI-
TEJBHBIX padoT;
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NIPUMEHEHNE  Ba)KHEHIIMX KJIACCOB YIJICBOAOPOJOB (aJIKaHOB,
LMKJIOAJKAHOB, aJKCHOB, aJKHHOB, apeHOB) M MX Hamboiiee 3Ha-
YUMBIX B HAPOJHOXO35HCTBEHHOM IIaHE MPEJCTABUTEINCH.

B ananornyHOM Kiroue XapakTepH30BaTh BaKHEHIINX IPECTaBU-
TeNnei APYrux KIacCoB OPraHMYECKHUX COCJAMHEHUWH: METaHON U
9TaHOJ, CIIOKHBIE 3(UPHI, XKUPBL, MblJIa, anbaeruabl (Gopmainbe-
THI ¥ aleTajbIerui), KeTOHBI (aleToH), KapOOHOBHIE KHCIOTHI
(YKcycHasl KUCIOTa, IS €CTECTBEHHO-HAYYHOTO NMPOQMI mpen-
CTaBHUTENIEH APYTHX KIACCOB KUCIJIOT), MOHOCAXapHIsl (TIFOKO03a),
Jicaxapuabl (caxaposa), moJMcaxapuabl (Kpaxmail U [eJUTIoN03a),
AQHWINH, aMHHOKHUCJIOTHI, OCNIKH, MCKYCCTBEHHBIE M CHHTETHYE-
CKHE BOJIOKHA, KayYYKH, IUIACTMACCHI.

XUMUYEeCKUH S3BIK M
CUMBOJIHKA

Hcnonp3oBaTh B y4eOHOW M TPOQPECCHOHANBHOW IESITETHHOCTH
XMMHUUYECKHE TEPMUHBI U CUMBOJIUKY.

HaspIBaTh M3y4YeHHBIE BELIECTBA MO TPUBHAJIBHOW WIIM MEXTyHa-
POJHOM HOMEHKIIAType M OTPa)kaTh COCTaB ATUX COEAWHEHUI C
MTOMOIIBI0 XUMUYECKUX (HOpMYJI.

OTpakaTh XUMHUYECKHE MPOIIECCHI C MOMOIIBI0 YpaBHEHUN XUMU-
YECKHUX PEaKIIH.

- YcTHBIN onpoc
-OLIEHKa  Pe3yJbTaTOB
BBITIOJTHEHUS TIPAKTHUe-
CKMX 3aJaHMI;

-OIICHKa BBIIIOJTHCHUA
JIOMalIHUX U CaMOCTOS-
TENBHBIX padoT;

XuMudeckne pcaknun

OOBACHATD CYIIHOCTh XMMHUYECKHX TporeccoB. Kmaccupuimpo-
BaTh XMMHUYECKHE PEAKLUH MO PANIMYHBIM IPU3HAKAM: YUCITY U
COCTaBy IPOIYKTOB M PEAarcHTOB, TEIUIOBOMY 3P QEKTy, HAIpaB-
NeHuo, (as3e, HATUYHI0 KaTadu3aTopa, W3MEHCHHIO CTEICHEH
OKHCJICHHS DJIEMEHTOB, 00pa3yIOIINX BEIIECTBA.

VYcTaHaBIMBaTE TMPU3HAKK OOLIETO W PA3IMYHOTO B TUIOJOTHH
peaxkuuil 11t HEOPraHM4ECKOM U OpraHU4eCcKOi XUMHHU.
KnaccuuimpoBars BemecTBa M MPOLECCH C TOUKK 3PESHUS OKHC-
neHusi-BocctaHoBieHusa. COCTaBIATh ypaBHEHHUS PEaKIMil ¢ To-
MOIITBIO METO/Ia 3JIEKTPOHHOI0 OajaHca.

OOBSICHUTH 3aBUCUMOCTb CKOPOCTH XMMHUYECKOW peakluu M Io-
JIOKCHHS XHMHUYECKOTO PAaBHOBECHSI OT PA3IMYHBIX (haKTOPOB.

- YcTHBINM onpoc
-OIlCHKa  pe3yJbTaToOB
BBITTOJTHEHUS TTPAaKTHYE-
CKUX 3aJaHUM,

-OIICHKa  BBITIOJIHCHHUS
JIOMAIIHAX U CaMOCTOS-
TeNbHBIX paboT;

XMMHYECKUH  9KCIIe- BBINONIHIT XUMHYECKUH SKCIIEPUMEHT B MOJHOM COOTBETCTBHH C| - Y CTHBIH OIIPOC
PUMEHT IIpaBUJIaMy O€30T1aCHOCTH. -OLEHKAa  PE3yJbTaTOB
Habmronats, GUKCHPOBATh U OMUCHIBATH PE3YIBTATHl MPOBEICH- | BHIIOIHEHUS TIPAKTHYE-
HOI'0 DKCIICpUMEHTA. CKHX 3a/laHHUii;
-OL€HKAa  BBIIIOJIHCHUS
JIOMAIllHUX U CaMOCTOs-
TENbHBIX paboT;
Xumuueckast  uHpOp- IIpoBOANUTH CAMOCTOSTENLHBIM MOUCK XUMUIECKOW HH(OPMALIUHK | - Y CTHBIHA OIIPOC
Manus UCIIONb30BaHUEM PA3IMYHBIX HCTOYHUKOB (HAY4YHO-IIOMYJISIPHBIX | -OLIEHKAa  PE3yJIbTaToB
U3JaHNH, KOMIBIOTEPHBIX 6a3 BBIIIOJIHEHUS IIPAKTHYE-
JaHHBIX, pecypcoB MHTepHeTA); CKHX 3a/IaHHH,
HCTIOJIb30BaTh KOMITBIOTEPHBIE TEXHOJOTHH JUIsI 00paboTKH u re-| “OLEHKa  BBIIIOJHCHUA
pelauu XuMHYEeCKOH HHPOPMAIHHU U €€ MPEACTaBICHNs B pa3iiiy- | AOMAIHHX U CaMOCTOs-
HBIX QopMax. TEJILHBIX padoT;
Pacuersi o VYcraHaBIMBaTh 3aBHCHUMOCTh MEKAY KAauyeCTBEHHOW M KOJHMYe-| -OLIGHKa  pe3yJbTaToB
XUMHYECKUM  (OpMy- CTBEHHOH CTOPOHAMH XUMHYECKHUX OOBEKTOB M MPOLIECCOB. BBIIIOJIHEHUS IIPAKTUYE-

JlaM U YpaBHCHHUAM

Pematp PpacCHUCTHBIC 3a/]a4U 10 XUMHUYCCKUM (I)OpMyJ'[aM " ypaBHE-
HUAM.

CKHX 3aJaHHI;

-OLIEHKA  BBIITOJIHEHHS
JIOMAIIHUX U CAMOCTOS-
TENbHBIX paboT;

IIpodunsHoe u mpo-
(heccnoHamTbHO 3HAYH-
MOE Co/iepKaHHe

OOBSICHATE XUMHYECKHE ABJICHUA, TMPOUCXOAANIUME B MIPUPOAC,
OBITY ¥ Ha IPOM3BOJICTBE.

Onpenenmb BO3MOXXHOCTH NPOTCKAHUA XUMHUYCCKUX IIPEBpaIie-
HUH B Pa3INIHBIX YCIOBUSX.

CobnromaTe mpaBmJIa 3KOJOTHYECKH TPaMOTHOTO TOBEICHHS B
OKpYyKarollei cpere.

OueHuBaTh BIMSHUE XUMHUYECKOI'O 3arpsi3HEHHs OKpyXKarouieh
Cpe/ibl Ha OPTaHM3M YeJIOBEKa U APYIUE KUBbIE OPraHU3MBI.
Cobuonath mpaBuia 0OE30I1aCHOTO OOpAILEHUS C TOPIOYUMH U
TOKCHYHBIMH BEILIECTBAMH, JIJA0OPaTOPHEIM 000PYI0BAaHHEM.

- YCTHBIN onpoc
-OllEHKa  Pe3yJbTaTOB
BBIITOJIHCHUA npaKTqu-
CKHUX 3aJlaHUH,

-OIICHKA  BBITIOJTHCHHUS
JIOMAIIIHUX U CaMOCTOSI-
TEJBHBIX padoT;
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T'oToBHTH PacTBOPLI 3a,HaHHOﬁ KOHIICHTpalu B 6I)ITy " Ha Opo-
HU3BOACTBE.

KpI/ITI/I‘IeCKI/I OLICHMBATb JOCTOBCPHOCTH XUMHUYECKOH I/IH(i)OpMa-
1u, HOCTyHaIOIlIefI 13 pa3HbIX HCTOYHHKOB.
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