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MammHocTtpoenus uM. H.I1. Tpamne3nrnkoBay.

CocraBurens:
H.A. JIpo6oToBa, npenogaBaresnp BbICIIEH KBaTu(UKAIMOHHON KaTErOpHH;
A.H. A30BKuHa, 3amecTuTenp qupekropa mo MP.

PACCMOTPEHA

Ha 3acenanuu LIK npenonasarenen
€CTECTBEHHOHAy4YHOr 0 uKIiIa, marematuku u UKT
[IpoTokoi oT 20 1.




COJIEP)KAHUE
. TIACHHOPT PABOYEHN IMPOI'PAMMBI YYEBHOM JUCIIHU-
IJINHbBI

. CTPYKTYPA U COJEP)KAHUE YYEBHOHN JUCHUILINHBI

. YCJIOBUSI PEAJIM3ALINA PABOYEN MIPOI'PAMMBbI
YYEBHOU JUCIHHUIIJIMHBbI

. KOHTPOJIb 1 OHEHKA PE3YJIbTATOB OCBOEHMUSI
YYEBHOU JUCIHIUITJIMHBI

CcTp.

17

20



1 HACIIOPT PABOYEM ITPOI'PAMMBbI YUEBHOM JUCIHHAIIJINHBI
Xumus

1.1. O6n1acTh NpuMeHeHUs1 padoyeil MPOrpaMmbl

Pabouast mporpamMma y4eOHOM AMCIUIUIMHBI SIBJIIETCA YacThIO OCHOBHOM mpodeccHo-
HaJIBHOW 00pa30BaTENIbHON MPOTPaMMBbI CPETHEr0 MPOPECCUOHAIBHOIO 00pa30BaHUs 10
cnermanbHOoCcTH 23.02.03 TexHnueckoe 00Cy:KMBaHHE U PEMOHT ABTOMOOHUJILHOIO
TpaHcnopra. Pabouas nporpamma pazpaboTaHa Ha OCHOBE MpOrpamMMmbl 0011e00pa3oBa-
TEIbHON Y4eOHON IUCHUIUIMHBI «XUMUS» IS MPOo(ecCHOHATBHBIX 00pa30BaTeIbHBIX
opranuzauuii (npumepHoil), (ogoOpena Hayuno-meroguueckum coetoM lleHTpa mpo-
deccuonansHoro obpazoanust PI'AY «DUPO» u pexoMeHI0BaHbBI 711 peau3aiul OC-
HOBHOU mpodeccnoHanpHoi oOpas3oBarenbHON mporpamMmbl CIIO Ha 6a3e OCHOBHOTO
o0uiero oopa3oBaHus C MOJTYYEHUEM CPEIHEro o0Iero oopazoBanusi, NpoTokoa Ne 2 ot
26.03.2015 r.), yuebnoro mrana I'BIIOY HTM, ytB. mpukazom Ne 244-O]J] ot
28.06.2018.

1.2. MecTo y4eOHOH TUCHUILUINHBI B CTPYKTYpe OCHOBHOM NMpodecCHOHAIBLHON 00-
pa30BaTeIbHON IPOrPaMMBbI:

VYyeOHast AUCHUIUIMHA « XUMHS» BXOJUT B COCTaB 0a30BBIX JUCIUIUIMH 00IIeo0pa3oBa-
TEJLHOTO IUKJIA.

1.3. Heau 1 3agauu JUCHUIIMHBI — TPEOOBAHMS K Pe3yJbTATaM OCBOCHUS AUCIH-
IUIUHBI:
Heasamu npenogaBanus AUCIUTIIUHBI « XUMUS SIBISIOTCS:

— (¢opMupoBaHHE y 00YUYaAIOIMNUXCA YMEHUS OILICHUBATh 3HAYMMOCTh XMMHUYECKOTO 3Ha-
HUSA U151 KaXK0T0 YEJI0BEKa;

— (QopmMmupoBaHHEe y 00YYAIOIIMXCS 1EJIOCTHOTO MPEICTABICHHUS] O MUPE U POJIA XUMUHU
B CO3/IaHMM COBPEMEHHOMN €CTECTBEHHO-HAYYHON KapTHUHBI MUPA; YMEHUS OOBSICHATD
O00BEKTHI U MPOIIECCH OKPYKAIOWIEH NEHUCTBUTEIBHOCTU: MPUPOIHOM, COIIMATLHOM,
KYJbTYPHOM, TEXHUYECKOU CpeJibl, — UCIOJb3YS IS 3TOr0 XUMUYECKHE 3HAHNUS,

— pa3BuUTHE y OOydYarIIMXCcs YMEHUN pasznuyaTh (akThl U OIICHKU, CPABHUBATH OIlE-
HOYHBIE BBIBOJABI, BUIETh UX CBSI3b C KPUTEPUSIMHU OIIEHOK U CBSI3b KPUTEPHUEB C
OTIpEJICTICHHON CHCTEeMOU 1EeHHOCTEeH, (HopMyIupoBaTh U 00OCHOBBIBATH COOCTBEH-
HYIO0 [TO3UILIHIO;

— npuobpeTeHre OO0y4YaroIIMMUCS ONBITa PA3HOOOPA3HOM AESITENbHOCTH, MO3HAHUS U
CaMONO3HAHUS; KIIFOUEBBIX HABBIKOB, UMEIOIUX YHUBEPCAIbHOE 3HAYEHUE IS pa3-
JUYHBIX BHUOB JCSATEIBHOCTH (HABBIKOB PEIICHUS TPoOJieM, MPUHATUS PEHICHUH,
NOMCKa, aHalu3a U 00padoTKU UHPOPMAIIMN, KOMMYHUKATUBHBIX HABBIKOB, HABBIKOB
U3MEPEHU, COTPYIHHYECTBA, O€30IaCHOTO OOpAIllEeHHsI C BEIlIeCTBAaMU B TTOBCEIHEB-
HOM KU3HU).

OcBoeHMe cojepkaHusl y4yeOHOW JTUCHUIUIUHBI «XUMUS», oOecredyuBaeT J0-

CTH)KEHHE CTYICHTAMHU CIICAYIOIINUX Pe3yabmamos:.



JUYHOCMHbIX.

YYBCTBO FOPJOCTU M YBXKEHUS K UCTOPUH U JOCTHKEHHUSIM OTCUECTBEHHON XMMHUYE-
CKOH HayKH; XUMHUYECKH TPAaMOTHOE MOBEACHHE B TPO(eCcCHOHANBHON AESTEIbHOCTH
U B OBITY IIpH OOpaIeHNH ¢ XUMUYECKUMU BEIIECTBAMU, MaTepHallaMy U Ipolecca-
MU;

TOTOBHOCTH K MPOAOJDKEHUIO 00pa30BaHMs U MOBBIIMIEHUS KBaNU(UKAaUU B 30paH-
HOU TMpo(decCHOHATBHON AESTETbHOCTH U OOBEKTUBHOE OCO3HAHHUE POJM XHUMHUYE-
CKUX KOMIETECHLIUH B 3TOM;

YMEHHE HUCIOJIb30BaTh JOCTHKCHHSI COBPEMEHHOW XMMUYECKON HAyKH U XHUMHUYE-
CKUX TEXHOJIOTUW JJI TMOBBIIIEHUS COOCTBEHHOTO MHTEIUICKTYaJIbHOTO Pa3BUTHS B
BBIOpAaHHOU MPOQECCHOHATBLHON JEATENbHOCTH;

mem anpedmemnblx:

UCIIOJIb30BaHNE PA3IMYHBIX BHUJIOB MO3HABATEIHLHON JEATEIHPHOCTH U OCHOBHBIX WH-
TEJUIEKTYAIBHBIX OIepaIiii (ITOCTaHOBKH 3a/1auu, (OPMYJIMPOBAHUS TUIIOTE3, AaHAIHU-
3a W CHUHTE3a, CpaBHEHHUs, 00OOINEHWs, CUCTEMAaTH3alli{, BBISBICHHS TPUYUHHO-
CJICJICTBEHHBIX CBS3CH, MIOMCKA aHAJIOTOB, (POPMYJIUPOBAHUS BBIBOJIOB) IS PEIICHUS
MOCTABJICHHOM 3aJlau, IPUMCHECHWE OCHOBHBIX METOJOB IO3HaHHUS (HAOJIOJICHU,
HAyYHOTO 3KCIEPUMEHTA) JUIA U3YUYCHHS Pa3IMIHBIX CTOPOH XMMHUYECKHX OOBEKTOB
U TIPOIIECCOB, ¢ KOTOPHIMU BO3HHUKAECT HEOOXOAMMOCTh CTAJIKUBATHCSA B MPOQPECCHO-
HaJIbHOU cdepe;

UCIIOJIb30BaHNE PA3IMIHBIX UCTOYHUKOB JIJIS TTOTYUYCHHUS XUMUIECKOW MHPOpMAIIUH,
YMCHHE OIICHUTH €€ JOCTOBEPHOCTH JIUIS JOCTHKCHHUS XOPOIIUX Pe3yJIbTaTOB B MPO-
dbeccrnoHaBHOM chepe;

npeomemHulx:

c(hOpMUPOBAHHOCTH MPEACTABICHUM O MECTE XMMUU B COBPEMEHHOM HAay4dHOU Kap-
THHE MHUpPa; TOHUMAaHUE POJIU XUMUH B (DOPMUPOBAHUU KPyro3opa v PyHKIIMOHAb-
HOW I'PaMOTHOCTH Y€JIOBEKA ISl PEIICHUS NPAKTUYECKUX 3a]1a4;

BJIaJICHUE OCHOBOIIOJArarolIMMU XUMUYECKUMU NOHATUSMU, TEOPUSIMHU, 3aKOHAMU U
3aKOHOMEPHOCTSIMH; YBEPEHHOE IOJIb30BAHUE XUMUUYECKOW TEPMHUHOJIOTUEN U CUM-
BOJIUKOM;

BJIaJICHUEC OCHOBHBIMH METOJIAMU HAYyYHOTO MO3HAHUS, UCTHOJIb3YEMBIMH B XUMHHU:
HaOII0JICHUEM, OMMCAHUEM, U3MEPEHUEM, DKCIIEPUMEHTOM; YMEeHUEe o0paldaThiBaTh,
OOBSICHATH PE3YJIbTAThl MPOBEJACHHBIX OMBITOB U JI€JIaTh BBIBOJIbI; TOTOBHOCTh U CIIO-
COOHOCTh TPUMEHSITH METO/IbI TO3HAHUS MPU PEIICHUH MPAKTUUYECKUX 3a/1aY;
c(hOpMUPOBAHHOCTh YMEHUS JaBaTh KOJIMYECTBEHHBIC OIEHKH U MPOU3BOIUTH pac-
YEThI 110 XUMUYECKUM (OopMysiaM U YpaBHEHUSIM;

BJIaJICHUE MPABUIAMHU TEXHUKHU 0€30MACHOCTU MPU MCIOJIH30BAHUN XUMUUYECKUX Be-
IECTB;

c(hOpMHUPOBAHHOCTh COOCTBEHHOW MO3MIIMU MO OTHOIICHUIO K XUMHUUYECKOU HHGOP-
MaIl1H, MOJy4aeMOi U3 pa3HbIX HCTOYHUKOB.



1.4. Kosim4ecTBO 4acOB Ha 0CBOeHUe padoueil MporpaMMsbl JMCHUNIMHBI:

MaKCUMaJlbHOW y4eOHOM Harpy3ku oOyyaromerocs — 117 gac, B ToM yucie:
00s13aTeIHPHON ayAUTOPHON YIeOHON HArpy3KH 00yJaroIIerocs — /8 4acos;
CaMOCTOSITeNIbHOM paboThl oOy4aromerocs — 39 4acos.

2. CTPYKTYPA U COJAEPKAHUE YUEBHOM JIUCHOUTLTAHBI
2.1. O0beM yueOHOM TUCHMILIMHBI H BUABI Y4e0OHO#l padoThI:

Bup yue0Hoii padoThI O0beM yacoB

MakcumaJjibHasi yueOHasi Harpy3ka (Bcero) 117
O0si3aTeIbHbIE AYIUTOPHbIE Y4eOHbIe 3aHATHsI (BCEro) 78
B TOM YHCJIIC:

JabopaTopHbIE PAOOTHI 14

[TpakTHyeckue 3aHsITHS 3

KoHTpoJibHbIE pabOTHI 1
BHeayauropnasi (camocTosiTe/IbHas1) ydueOHasi padora 39
IIpomesxkyTouHasi aTrecTanus 8 hopme oupghepeHyuposanHoco 3a-
yema




2.2. KajieH1apHO-TeMaTHYEeCKHI IVIAH M COJIePKaHNe YUeOHO JUCHMILINHbI «XHMHA»

HanmeHoBaHnue Copep:xaHue y4ed0HOTro MaTepuaJia, JabopaTopHble paGoThl H NPAKTHYECKUE 3aHATHS, Oo0bem | YposeHb
pa3/iesIoB U TeM €caMoOCTOSAITe/IbHasI padoTa 00y4aronuxcs YacoB | OCBOCHMA
Tema ypoka | Copaep:xanue y4eOHOro MaTepraJia
I kype, II cemecTp 51
Brenenne 1. Beenenue. Hayunble MeToabI MO3HAHMS BEILECTB U XUMHUUECKUX sIBNEHUMl. Poib skcnepumenra u 1 1
TeOpUH B XUMHMU. MoJenupoBaHHE XUMHUYECKHX MPOLECCOB. 3HAYCHHE XUMMU INPHU
OCBOEHHH NpO(hecCur aBTOMEXaHUK
Pazgen 1. 69
OO1wias 1 HeopraHuyeckas
XUMUS
Tema 1. 1. 2. OcHoBHble NoHATUS xuMmuH. Bemte- | OcHOBHbIC NOHATHS XUMUU. BemmectBo. AtoM. Mosekyna. XuMuueckuii aneMenT. Jle- 1 2
OCHOBHBIE TTOHATHA cTBo. ATOM. Monekya. MOHCcTpauuu: MoJesnu aTOMOB XUMHUYECKUX 3JIEMEHTOB.
1 3aKOHBI 3. Amnotponus. [Ipocteie u cioxuble | Amnorpomnus. [IpocTeie u cinoxHbIe BemiecTBa. KauecTBEHHBIH M KOJMYECTBEHHBIH CO- 1 2
BEIIECTBA. CTaB BemIeCTB. AIIOTPONHbIE MOAMGMUKAIMH yriepona (anMas, rpadur), KHCIOpoaa
(xucmopon, 030H), oioBa (cepoe u Oenoe oyoBo). demoncrpanuu: Komrekuus mpo-
CTBIX U CJIOKHBIX BEIICCTB.
4. XummdecKue 3HaKd 1 (OpMyITBL. Xumudeckue 3Hakd U (popMyiabl. OTHOCHTENBHEIE aTOMHAsE U MOJICKYJISIPHAST MacCHI. 1 2
KommaecTBo BemecTna.
5. OCHOBHBIE 3aKOHBI XUMUH. OcHOBHBIE 3aKOHBI XUMHU. CTeXHOMEeTpHsl. 3aKOH COXPaHEHHUST MacChl BEIIECTB. 3aKOH 1 2
MTOCTOSTHCTBA COCTaBa BEMIECTB MOJICKYIIIPHOHM CTPYKTYpHL. 3aKOH ABOTazpo W ciel-
CTBHSI U3 HETO.
6. TTousATHE O XUMUUECKOH TEXHOJIOTHH, | [IOHATHE 0 XUMUYECKOH TEXHOIOTUH, OMOTEXHOJOTHH U HAHOTEXHOJIOTHH. PacueTHbIE 1 2
OMOTEXHOJIOTUM M HAaHOTEXHOJIOTHH. | 3aJlaull Ha HaXOX/IEHHE OTHOCHTENILHON MOJIEKYJSIPHOM Macchl, ONpe/ielieHHe Macco-
Pemrenne pacueTHBIX 3a/1a4 BOM JIOIM XMMHUYECKHX IEMEHTOB B CJIOKHOM BEIECTBE.
CamocrosiTeibHast padora obyuaro- | 1. [Togbop undopmaimu i npe3eHTaruii: «Moaean MOJIEKYJ MPOCThIX U CIIOKHBIX 3
HIUXCS BemecTB (mapocrepkaeBble U Ctioapta — bpurneba)», «HekoTopbie BelecTBa KOJIH-
4ecTBOM 1 MOJbY, «MoIeb MOJISIPHOTO 00beMa ra3oBy», «Astorponus Gpocdopa, Kuc-
JI0pOia, OJIOBaY.
2. PemieHne pacyeTHBIX 3a/1a4.
Tema 1.2. 7. Tlepnonnueckuii 3akoH JI. M. Men- | [lepuonndeckuii 3akon JI. 1. MenneneeBa. Otkpeitue [[. . MenneneeBbim [lepuoau- 1 2
[Mepnogndeckwii 3akoH 1 | AeneeBa. CTpyKTypa TepUOIWIECKON | deckoro 3akoHa. [lepuoamueckuii 3akoH B hopmymuposke J[. 1. Menneneesa. [lepuo-
[lepnoanueckas cucrema | TaOIHIIBI Jdeckasl Ta0JInIa XMMHUUYECKUX 3JIEMEHTOB — rpaduieckoe oToOpakeHHe Nephoan-
XMMHYECKHX 3JIEMEHTOB gyeckoro 3akoHa. CTpyKTypa HepHOINYECKO TaOJUIbL: TepHo bl (Majble 1 OoJbIINe),
J1. . Menneneesa u cTpo- rpymnnsl (T1aBHas U nodounas). Pasnuunele ¢popmbl [lepnoaudeckoi cucTeMbl XMMU-
€Hue aToma yeckux nementoB J. . MenneneeBa
8. Crpoenne aroma u Ilepuommueckuii | Crpoenue atoma u [lepuomudaeckuii 3akon [. . MenneneeBa. AToM — CIIOKHas 4a- 1 2
3axoH JI. . Menpeneena. ctra. Slapo (IpoTOHBI M HEUTPOHBI) M AJIEKTPOHHAS! 000JI0UKA.
9. M3oTonsl. PannoakTHBHOCTD. W3oronsl. PangnoaktuBHOCTh. Mcnonbp3oBaHue paglOAaKTUBHBIX HM30TONOB B TEXHUYE- 1 2

CKHX LCJIAX. Pentrenosckoe HM3JIY4YCHHUEC U CTO UCIIOJIb30BAHUEC B TCXHUKC U MEIULIUHC.




10. CrpoeHue 3J1E€KTPOHHBIX 000JI0YEK
aToOMOB

CrpoeHue 3JCKTPOHHBIX 000JIOYCK aTOMOB 3JICMEHTOB MalbiX NepuojioB. OcoOeHHO-
CTH CTPOCHUS JICKTPOHHBIX 000JI0YEK aTOMOB JJIEMEHTOB OOJBINIKX MEPUOIOB (TIepe-
XOMHBIX 37eMeHTOB). [loHaTHe 00 opOutansax. s-, p- U d-opOutanu. DIEKTPOHHBIC
KOH(HTypalyu aTOMOB XUMHUYECKUX DJICMCHTOB.

11. Cospemennas ¢opmyiuposka [le-
PHOANYECKOTO 3aKOHA.

Cospemennas (GopmynupoBka Ilepuogauyeckoro 3akoHa. 3Hadenue Ilepuoauueckoro
3akoHa U Ilepuoanueckoil cucremsl xumuueckux anementoB Jl. M. MenneneeBa s
pa3BUTHUS HAYKH M IOHUMAHUs XUMHUECKON KapTUHBI MUPA.

12. Jlaboparopnasi paGora. Mojenu-
poBanue mnoctpoeHus Ilepuoguueckoit
TaOJINIBI XUMUYECKUX 3JIEMECHTOB

MopenupoBaHue KaKk METOJ IPOTHO3UPOBAHUS CUTYallud Ha IIPOU3BOJICTBE.
JlaGopaTopHsliii onbIT: MoaerupoBanue moctpoeHus [leprnomuaeckoi TabawIbI Xu-
MHUYECKHX HIIEMEHTOB

CamocrositesibHast padora o0ydaro-
HIUXCS

[ToaroroBka coobiieHuit o TeMaMm: «JKu3Hb u gesateabHocTh JI.M.MenneneeBay,
«Pazmmanste popmsr [leproaaeckoit cucTeMbl XuMudeckux anementos J1. V. Menne-
neeBay, «J{nHamMIdeckne TabIHIb! AT MOJETUPOBaHus [leproaudeckoil cucTeMbly,
«QneKTpu3aIys Tel U UX B3aHMOJCHCTBHE

Tema 1.3.
CrpoeHue
BEIIIeCTBA

13. MoHHas XuMHY€ECKast CBS3b.

Nonnas xumudeckasi cBsi3b. KaTHOHBI, MX 00pa3oBaHNE U3 aTOMOB B PE3yIbTaTe MPO-
1iecca OKHCICHU. AHMOHBI, NX 00pa30BaHKE U3 aTOMOB B PE3YJIbTATE MIpOIecca BOC-
craHoBJIeHUs. FIOHHAs CBsA3b KaK CBSA3b MEXKIY KATUOHAMM U aHUOHAMM 3a CUET JJICK-
TPOCTATUYECKOI0 MPUTSKEHUS. 110IIPHOCTD CBA3U U MOJISAPHOCTh MOJIEKYJIBL.

Honnble kpucTamunyeckue pemerku. Knaccudukanys HOHOB: 110 COCTaBY, 3HaKY 3apsi-
Jla, HUTMYIMIO THApaTHON 000104kH. MoHHBIE KpHucTaMdeckue perreTku. CBoicTBa
BEIIIECTB C HOHHBIM THIIOM KpUCTaJuIndeckoil pemeTku. Konnencanus. TekyuecTs.
Bosronka. Kpucraminzauus.

14. KoBajileHTHast XUMHYECKAs CBSI3b

KoBanenTHass xumudeckasi cBsi3b. MexaHW3M 00pa30BaHMsI KOBAJIEHTHOW CBs3U (00-
MEHHBIH M JOHOPHO-aKIENTOPHBIH). DIEKTPOOTPUIIATENIHLHOCTE. KoBalleHTHbIE MOJIsIp-
Hasl ¥ HEeNOJIsIpHAs CBsi3U. KpaTHOCTh KOBaleHTHOW cBsA3U. MOJIEKYIIApHbBIE M aTOMHBIC
KpHUCTaJUTMYeckue penieTku. CBONHCTBA BEIIECTB C MOJIEKYJISPHBIMH M aTOMHBIMH KpH-
CTaNIMYeCKUMHU penretkamu. CyOauManys 1 aecyOanMariys.

15. Meramdeckast CBSI3b.

Meramndeckass cBa3b. MeTalindecKas KPpUCTAJIIMYECKas peUICTKa U METAJUINICCKAA
XHMUYECKas CBsI3b. DU3HUCCKUE CBOMCTBA METAJIIIOB.

16. ArperaTHbIe COCTOSIHUS BEIIIECTB.

ArperaTHHe COCTOSIHMA BCIIECTB U BOAOPOJAHAA CBA3b. TBep,uoe, KHUJIKOC U Fa3006pa3-
HOC COCTOSAHHSA BEIICCTB. Hepexogl BEHICCTBA U3 OJTHOI'O arp€raTHoro COCTOAHUA B Ipy-
roc.

17. BomoponaHasi CBS3b.

Bonmopoanas cBs3b. AHOMAINK GU3HYECKUX CBOMCTB BOABI. JKuIKHE KPUCTAILIBL.

18. Yucrele BemecTsa U CMECH.

YucTteie BemiecTBa U cMecu. [lonstue o cMecu BeniecTB. ['oMOreHHbIE U TeTepOreHHbIE
cmecu. CocTaB cMeceii: oObeMHass U MaccoBas J0JHW KOMIIOHEHTOB CMECH, MacCcoBas
noJist mpuMeceil. MuHepaibl B TOpPHBIE MOPOABI KaK MPHUPOJHBIE CMECH. DMYJIbCUU H
cycnien3un. 30au (B TOM 4ucie adpo3oin) U rein. Koarymsiwst.

19. JlucriepcHbIE CHCTEMBI.

Jucniepcusie cucteMsl. [lorsTre 0 qucnepcHoit cucteme. [ucnepcHas dasa U aucnep-
cuonHas cpema. Knaccudukaius gucrnepcHbIX cucTeM. [IoHATHE O KOJUIOMAHBIX CH-
cremax. Cunepesuc.

20. JIabopaTopHas padora. [Ipuro-

HpI/IFOTOBHeHI/Ie CYCIICH3UHA Kap60HaTa KaJbl1A B BOJC. HonyquI/Ie OMYJIbCUU MOTOP-




TOBJICHUEC CYCIICH3UU. HonyquI/Ie
OMYJIbCHH. CaolicTBa JUCIICPCHBIX CHU-
CTEM.

HOro macja.
O3HaKOMJICHHE CO CBOMCTBAMU JUCIICPCHBIX CUCTEM

CamocrosiTenbHast paGora o0yuaro-
LIHXCH

IMonrotoBka pedepaToB M mpe3eHTANUi Ha TeMbl: AMOp(HBIC BEIIECTBAa B MPHUPO/C,
TeXHUKe, ObITy. [Ipubopk! Ha )xuakux kpucramiax. Koarymsmnusa. Cunepesuc. DPPekT
Tunpans.

Tema 1. 4.
Bopa. PacTtopsl.
DIeKTpOIUTHIECKAS
JTUCCOITHAITUS

21. Bogna. PactBopsl. PacTBOpenue.

Bopna. PactBopsl. PacTtBopenue. Bona kak pactBopuresns. PacTBopuMOCTh BeliecTs.
HaceliiieHHbie, HEHACHIIIEHHBIE, TEPECHIIIIEHHbIE PACTBOPHL. 3aBUCUMOCTh PACTBOPH-
MOCTH Ta30B, XHUIKOCTEH U TBEPIBIX BEIIECTB OT pa3IH4YHBIX (hakTopoB. PacTBOpeHme
Kak (PU3UKO-XUMHYecKHi mporiecc. TernoBsie 3pQeKTr! mpu pacTBopeHud. JleMoH-
cTrpanun: PactBopuMocTs BermecTB B Boge. CoOupaHue ra30B METOIOM BBHITCCHEHHS
BOJBI.

22. MaccoBass JA0isI PAacTBOPCHHOTO
BelecTBa. Pemenne 3anaq

MaccoBast 107151 paCTBOPEHHOTO BelliecTBa. Pemenne 3a1ay Ha MaccoByIO JIOJIIO pac-
TBOPEHHOTO BeIIecTBa. PerreHne 3a1a4 Ha MacCoBYIO JOJII0 pAaCTBOPEHHOTO BEIIECTBA.
Jemoncrpanuu: PacTBopeHre B BoJie CEpHOM KUCIOTHI U colieii amMoHus. OOpasIisl
KpHCcTaIoruiparos. Kpucramioruaparsl.

23. Ilpaktnyeckoe 3ansiTue. [Ipuro-
TOBJICHHE PACTBOpa 3aJaHHON KOHIICH-
TpaluH.

[TpurorosneHue pacTBopa 3alaHHON KOHIIGHTpaluuu. Pemenne 3agay Ha MacCoOBYIO
JIOJTIO PaCTBOPEHHOTO BEIECTBA.

24, DeKTpOIUTHYESCKAs TUCCOIHAITUS.

DNEeKTPOTUTHIECKAs JUCCONUAIIHS. DIEKTPOIUTHI U HEANEKTPOIUTHL. DNEeKTPOIUTHYIC-
CKas AUCCcoIranya. MexaHn3Mbl 3JIeKTPOIUTHIECKOHN JUCCOMAIINH [T BEIIECTB C
Pa3IUIHBIMY THIIAMU XUMHUYECKOH CBs3U. CHIIbHBIE U C1a0ble 3JIeKTPOIUTHL. [ napaTu-
POBaHHBIE M HETHPATHPOBaHHBIC HOHBI. CTENEeHb 3JIEKTPOIUTHIECKON TUCCONMANNH.
CuuibHbIe U c1a0ble JJIEKTPOIIHUTHI.

25. OCHOBHBIE TIOJIOKEHHUS TEOPUHI
JJIEKTPOIUTHYESCKOHN JIMCCOLMALIIH.

OCHOBHEIE ITOJIOKCHHS TEOpUHn SHCKTPOHHTHHGCKOﬁ JHUCCOIHMAIIH. KI/ICJ'IOTLI, OCHOBa-
HUS U COJIN KaK DJICKTPOJIMTHI.

26. HpI/IMeHeHI/Ie BOJIbI B TCXHUYCCKHUX
JE(SAI5:0.€

[TpuMeHeHrE BOJBI B TEXHHYECKHX MEJISIX. JKECTKOCTh BOIBI M CIIOCOOBI e yCTpaHe-
Husl. MuHepanbHble BoJbl. JleMoHcTpanum: M3rotosnenue runcoBoi nossizku. [pu-
TOTOBIICHHE )KECTKOW BOJIBI M YCTPAaHEHHE €€ xKecTKOCTU. MoHuTer. OOpa3Ipl MUHE-
PaJbHBIX BOJ PA3JIMYHOTO Ha3HAUEHHUS.

CamocrosiTe1bHast padora 00y4aro-
HMXCHA

1. CocraBnenne koHcriekTa o TeMam: CHIIbHBIE U ci1adble 371eKTposinThl. OCHOBHBIE
I0JIO’KEHUS TEOPUH JIEKTPOIUTHUECKOHN nucconnrannu. Kucnorel, OCHOBaHUS U COJIH
KAaK 3JIEKTPOJIUTBHI.

2. IToaroToBka pedepaToB u mpe3eHTaruii mo remam: PacTBopsl BOkpyr Hac. Boga kak
peareHT M Kak cpejia Jjisi XAMHYecKoro mpomecca. Tumsl pactBopos. CoBpeMEHHBIE
MeTOZBI 00e33apakuBaHus BOJBI. BKiTag 0TeUeCTBEHHBIX YUEHBIX B Pa3BUTHE TEOPUH
JNEKTPOJINTUUECKON AUCCOLUALH. Y CTPaHEHHUE )KECTKOCTH BOJIbI HA IIPOMBILIUIEHHBIX
IPEAIPUATUIX.

Tema 1.5.
Knaccudukarus
HCOPTraHMYECKUX

27. KucnoTsl 1 MX KilacCu(pHKaIusL.
XUMHYECKHE CBOICTBA KUCIIOT

Kucnotsl 1 ux coiicTBa. KHCIOTHI Kak 3JIEKTPOINTHI, NX KIACCH(PHUKALNS 110 Pa3IHd-
HBIM IIpu3HakaM. [IpaBuia pa3zdaBneHus cepHoOi KUCIoTh. Vcrons3oBaHue cepHOM
KHCJIOTHI B IPOMBIIIICHHOCTH. XUMHYECKHE CBOUCTBA KUCIOT B CBETE TEOPHH MIEK-




COCJIMHECHUH U UX

TpOHHTH‘IeCKOﬁ JUCCOMallH. OcobeHHoCTH B3aMMOJACUCTBUSI KOHHeHTpI/IpOBaHHOﬁ

cBOlcTBa CEPHOM U a30THOM KHUCIIOT ¢ MeTajilaMu. OCHOBHBIE CTIOCOOB! NOTYYEHUS] KHUCIIOTHL.
28. OcHoBaHus H uX KHaCCI/I(’pI/IKaLle/IH- OcHoBanus U UX cBoMcTBa. OCHOBAaHUS KaK AJIEKTPOJIMUTHI, UX KiIaccu(UKalms 1o pa3 1
XHUMHYECKHE CBOHCTBA OCHOBAHHIA JMYHBIM TpU3HaKkaMm. Ekue mienoun, ux UCroIb30BaHUe B IPOMBIIUICHHOCTH. [ ae-
Hasl U HeTallleHasl U3BECTh, UX NIPHUMEHEHNE B CTPOUTEIILCTBE.
XuMuueckue cBOICTBa OCHOBAHUM B CBETE TEOPUH ANEKTPOIUTUUECKOHN MUCCOIMAIIU.
Pa3znoxeHne HepaCTBOPUMBIX B BoJie OCHOBaHHH. OCHOBHBIE CIIOCOOBI MOIYYEHHUS OC-
HoBaHM. ['mric u anebacTp, THIICOBaHUE.
29. Conu 1 MX CBOWCTBA. Conu u ux cBoifctea. Conu Kak 31eKTpoauthl. COlM CpeiHUe, KUCIIbIE U OCHOBHBIE. 1
XUMHUYECKUE CBOMCTBA COJIEH B CBETE TEOPUHU HIEKTPOIUTUUECKON AUCCOLUALIIH.
Crioco0bI mosTydeHus coyiel. 'uapoins colrel.
30. Oxcupl U UX CBOKCTBA. OKcHIBI U UX CBOMCTBA. Coneo6pa3y10ume u Heconeo6pa3yroume okcuanl. OCHOBHBIE, 1
amM(OTepHbIE ¥ KUCIOTHBIC OKCUABL. 3aBHCHMOCTb XapaKTepa OKCHAA OT CTETICHH
OKHCJICHHS 00pa3yIoOIIero ero MeTamia. XMMHYECKHe cBoicTBa okcnaoB. [lomyuerne
OKCHJIOB.
31Lﬂ350p2T0pHaﬂ pa6ora. Bzaumo- [onstue o pH pactBopa. Kucnornas, menoynas, HeUTpaiabHas cpefa pacTBopoB. Jla- 1
ACHCTBHE HEOPTaHHICCKUX COCIMHE- OopaTopHble onbITHI: crbiTaHe pacTBOPOB KUCIIOT HMHAMKAaTOpaMu. B3aumoneii-
HUH. CTBHE METAIIOB C KMCIOTaMU. B3auMoeiCTBIE KUCIOT C OKCHAAMHU MeTasioB. B3au-
Mo/ielicTBHE KHCIIOT C OCHOBaHUSIMU. B3anmoseiicTBHe KUCIIOT C COISIMH.
32. JlaGopaTopHuas padora. B3aumo- JlabopaTopHble ONbITHI: VcTbITaHNE PACTBOPOB IIENIOUEH HHANKATOpaMu. Bzanmo- 1
JIEHICTBUE HEOPTraHUYECKUX COEIUHE- JIEHCTBUE LIEN0YEH ¢ COJIsIMU. Pa3noxkeHne HepaCTBOPUMBIX OCHOBAHUM.
HUHN.
33. JIabopaTopnas padora. B3aumo- JlaGopaTopHble onbIThI: B3anmonelicTBue coneil ¢ Meraiiamu. Bzaumopeiictsue 1
JICHCTBHE HEOPraHHIECKHX COCMHE- COJIEH IPYT ¢ APYroM. I'maponus couelt pa3iuvHOro TUIIA.
HUH.
CamocrosiTesibHast padoTa 00yualo- [MonroroBka pedepaToB u Mpe3eHTANNN HA TEMBI:
LHXCH CepHast KHCJIOTa — «XJ1€0 XMMHUYECKOH MTPOMBIIUICHHOCTHY. Mcrionbp30BaHne MrHe-
PaNbHBIX KUCJIOT HA TPEINPUATHSIX pa3nniHoro npoduist. OKCHIBI M COJIN KaK CTPOU-
TenbHble MaTepuansl. Mctopus rumnca. [ToBapeHHas coib Kak XUMHUYECKOE CBIPBE.
MHuoronukuii KapOOHAT KaJbLUs: B IPUPOJIE, B IPOMBIIUICHHOCTH, B OBITY.
34. KonrpoabHas padora 3a I ce- Konrponbnas pabora o temam I cemectpa 1
MecTp
I xypc II cemecTp 66
Tema 1.6. 35.“Knaccmbm<auml XMMHYECKUX peak- | Kiaccupukanus XUMUYECKUX peakiii. Peakiuu coennHeHus1, pa3ioKeHus, 3aMelie- 1
XuMHU4ecKkue peakiuu L. Hus1, oomeHa. Karanmutrueckue peakiun. OOpatumMble 1 HeoOpaTHMble peakiuu. [ omo-
TeHHBIE ¥ TETEPOT€HHBIE PEaKIINH. DK30TePMUUECKUE U HHIOTEPMHUICCKHIE PEAKIIUH.
TenmoBoii 3¢ ekt XumMuuecKux peakiuii. TepMoXuMHuIecKne ypaBHEHHSI.
36. OKHCIUTENTbHO-BOCCTAHOBUTENBHBIE | OKHUCIUTENbHO-BOCCTAHOBUTEbHBIE peakuui. CTeneHb okuciieHus. OKUCIUTENb | 1
peaxmn BOCcTaHOBJIeHHE. BoccTaHoBHUTENb M OKHCIIEHHE. MeTo/I 2NIEeKTPOHHOTO OasiaHca Jyis
COCTaBJICHUS YPaBHEHUH OKHCIMTEIBHO-BOCCTAHOBUTENBHBIX PEAKIUH.
37. Housitue 06 snexrponuse. [paktu- | ToHsaTHE 00 35eKTpOIH3e. DISKTPOJIN3 PACIUIaBOB. DIIEKTPOIIU3 PACTBOPOB. DIIEKTPO- 1




YCCKOC MPUMCHECHUE JJICKTPOJIM3a.

JIMTUYECKOC MOJYYCHUEC aJTIOMUHUSA. HpaKTqucxoe MMPUMCHCHUEC DJICKTPOJIN3aA. l'anb-
BaHOIIACTHKA. I 'aTbBaHOCTETHS. Pa(l)I/IHI/IpOBaHI/Ie IBCTHBIX MCTAJIJIOB. IleMOHCTpa-

uuu. Mojens QJICKTPOJIM3Epa. Mogenb 3J'IeKTpOJ'IPI3HOﬁ BaHHBI JJId NOJTYUYCHHA aJlto-

MuHMS. Moaeab KOJOHHBI CUHTE3a aMMHaKa.

38. CKkopoCTh XUMHYECKUX PEAKIHH.

CKOpOCTL XUMHYCCKUX peaxum‘/’[. IlonsiTue o CKOPOCTHU XUMHNYCCKUX peaKuHﬁ. 3aBu-
CUMOCTb CKOPOCTHU XUMHUYCCKUX peaKuMﬁ OT Pa3JINIHbIX q)aKTOpOBZ MpUupoJbl pearu-
pyromux BEHICCTB, UX KOHIUCHTpAUX, TEMIICPATYPhI, IOBEPXHOCTHU COITPUKOCHOBCHUA
1 MCIIOJIb30BAHUA KAaTAJINU3aTOPOB.

39. Karanmms. XuMmudeckoe paBHOBECHE.
[IpousBonacTBO aMMuaka.

Karanus. 'omorensslie u reteporensslie karanuzaropsl. [Ipomortopsl. Katanurnueckue
sl THrnOnTopel. XuMuUeckoe paBHOBecHe M criocoOsI ero cMemienus. [IponsBon-
CTBO aMMMaKa: CHIPbE, alllapaTypa, HayYHbIe TPUHIUIIBI

40. JIagopaTopHas pa6oTa. Peakis
3ameleHus. Peakiuy, uaymue ¢ oopa-
30BaHHMEM OCaJIKa, ra3a MK BOJBI

.JIaGopaToprle ONBITHI: PCaKI_lI/IH 3aMCIICHHU MCIU KEJIIC30M B paCTBOPEC MCAHOI'O
Kynopoca. PeaKL{I/II/I, uaymmue ¢ 06p330BaHI/IeM ocCaJKa, ra3da Mjin BOJBI.

41. JlabopaTtopHas pa6oTa. 3aBucu-
MOCTB CKOPOCTH XUMHYECKHX PEaKui
OT pa3In4HBIX (PaKTOPOB

JlabopaTopHble ONbIThI: 3aBUCUMOCTb CKOPOCTH B3aUMOJIEUCTBUS COJITHON KUCIIOTBI
¢ METAJUIAaMM OT UX HPUPOJbL. 3aBUCUMOCTb CKOPOCTH B3aUMOJICHCTBUS LIMHKA C COJIS-
HOM KUCIIOTON OT €€ KOHIIEHTPAIMH. 3aBUCUMOCTh CKOPOCTH B3aUMOJICHCTBHUS OKCUIA
Menu (II) ¢ cepHOI KMCTOTON OT TEMIEpaTyphL.

CamocrosiTesibHasi padoTa 00y4aro-
IHXCSH

1. CocraBneHue OKUCINTEIFHO-BOCCTAHOBUTEIBHBIX peakuuil. (PaboTa ¢ KHUroH, KOH-
CIIEKTOM.)

2. [TonroroBka pedepaToB U npe3eHTaLnil Ha TeMbl: Peakius ropenus B ObiTy. Peak-
111 TOPEHHUS Ha IIPOU3BOJICTBE. DJIEKTPOIU3 PACTBOPOB IEKTPOIUTOB. DIIEKTPOIIH3
pacmiaaBoB AJIEKTPOJIUTOB.

3. CocTaBienue KpoccBopa.

Tema 1.7.
Meraiasl 1 HEMETAILIBI

42. Metamnsl. OCOOCHHOCTH CTPOCHUS
aToMOB. XHMHYECKHE CBOMCTBAa MeTall-
JIOB

Mertannbl. OcoO€HHOCTH CTPOEHHSI aTOMOB M KpHcTaJuloB. Du3nyeckue cBOicTBa Me-
tayutoB. Knaccudukamnus MeTamioB 0 pa3IMYHbIM MpU3HAKaM. XHUMHYECKHE CBOICTBA
METaJUIOB. DJEKTPOXHUMUYECKHN P HANpsHKCHHH MeTautoB. Meramnotepmus. O0-
mye CrocoObl TmosydeHust mMerayuioB. [lonsaTne o meramtypruu. IImpomeramryprus,
THPOMETAIUTYPTHSL U 3JIEKTPOMETAILTYPTHSL.

43. CrutaBel yepHble u 1BeTHBIC. [Ipo-
M3BOJCTBO 4yryHa u cranu. Kopposus
METaJlIOB

CruiaBel 4epHble W [BeTHBIC. [IpOM3BOACTBO YyryHa W cTayiv. Kopposus MeTaioB:
XUMHYECKass U D3JIEKTPOXMMHUYECKAs. 3aBHCHUMOCTh CKOPOCTH KOPPO3WH OT YCIIOBHI
OKpyskaromier cpeapl. Kiaccuduramus KOPpPO3MH META/UIOB 10 Pa3IMYHBIM IPU3HA-
kaM. CriocoOBI 32U THl METAIOB OT KOPPO3HH.

44, Hemertamibl. OCOOEHHOCTH CTpOe-
HUSI aTOMOB. OKI/ICHHTCHBHBIC n BOC-
CTAHOBUTEJIbHBIE CBOMCTBA

Hemertammsl. OcobeHHOCTH CTpOeHHsT aTOMOB. HeMeTarnbl — mpocTeie BemecTa. 3aBu-
CHUMOCTBH CBOMCTB TaJIOTEHOB OT HX ITOJIOKCHUS B nepnogmqecxof/'l cucteme. Okucau-
TEIbHBIC ¥ BOCCTAHOBHUTEIIBHBIC CBOMCTBA HEMETAJJIOB B 3aBUCHUMOCTH OT HX ITOJIOXKE-
HHSL B PS/IY JIEKTPOOTPHLATEIEHOCTH

45. CunukaTHAs IPOMBIIIIICHHOCTb.

CunmkaTHas IPOMBIIUIEHHOCTH. [IpOM3BOICTBO CEpHOI KUCIIOTHL.

46. JlaGopatopHasi padora. CruiaBsl
MeTayuioB. O3HaKOMIICHHE ¢ OOpasiamu
YyTyHA M CTAIU

JlaGopaTopHble onbIThl: CrutaBel MeTayutoB. O3HaKoMJIeHHWE C 0OpaslamMy 4yryHa |
cramy. JlaGopaTopHbIe ONBITHI: 3aKajKa U OTIYCK CTAJH.




47. Ilpaktnyeckoe 3austue. [lonxyye- | [lomydenue, cobupanue 1 paco3HaBaHUE ra30B. PelieHne sKCIIepUMEHTAIbHBIX 3a/1a4. 1
HHUe, coOupaHue W pacrio3HaBaHue ra- | [losydeHue HeMeTamoB (hPPAKIMOHHOM MEPEroHKOH KUAKOrO BO3JyXa M 3JIEKTPOJIH-
30B. 30M pacTBOPOB WJIHM PACILIABOB JIEKTPOIUTOB.
CamocrosiTenibnas padora o0y4aro- | [ToarotoBka pedepaTHBHBIX COOOIICHUH U MPE3CHTAMI HA TEMBI: 3alUTa METAJJIOB
LIHXCH ot koppo3uu. O0nacTy NpUMEHeHHs METaJLIOB, CIUIaBOB. PoJIb MeTaJIIOB B HCTOPHHU
yenoBedeckol nuBunmuzanuu. CoBpeMeHHOe MeTalllypruiaeckoe npousBoacTso. Cre-
LaJIbHOCTH, CBSA3aHHBIE ¢ 00pabOTKON MeTauioB. Koppo3us MeTayuioB U crioco0bl
3aIIUThl OT Koppo3uu. ViHepTHbIe uin O61aropoaHsle rasel. [loarpymnma rajoreHos, ee
XapaKkTepHCTHKa, CBOIcTBa rajgoreHoB. [loarpynmna kucioposa U cepsl, UX auIoTPOI-
Hble Bupon3MeHenus. [loarpynmna yrinepoaa. OdopmiieHre OTYETOB MO MPAKTUYECKUM
3aHATHUSAM.
Pa3gen 2. 47
Opranuyeckasi XUMHUs
Tema 2.1. 48. Tlpenmer opranuyeckoil xumuu. | IIpenmer opranmdeckodl xumuu. [IpuponHbIe, HCKYCCTBEHHbIE U CUHTETHYECKUE Op- 1
OCHOBHBIE IOHATHS BanentHocTs. XHUMHYECKOE CTpOCHHE | TaHHMUYECKHe BemecTBa. CpaBHEHHE OPraHMYECKHX BEIIECTB C HEOpraHHYeCcKMMH. Ba-
OpPraHUYECKOH XUMUHU aTOMOB I10 BaJIEHTHOCTH JICHTHOCTh. XUMHUYECKOE CTPOCHHE KaK MOPSAOK COCAUHEHHsI aTOMOB B MOJEKYJIBI 110
U TEOpUS CTPOCHUS BaJICHTHOCTH
OpraHNYeCKUX 49. Teopus crpoeHusi opraHuueckux | Teopus cTpoeHMs: opraHuueckux coenuHeHui A. M. bytiepoBa. OCHOBHBIE HOJOXKe- 1
COEIUHEHUI coenuHeHuit A. M. Bytneposa HUSI TEOPHH XHUMHUYECKOTO CTpOeHUs. M3oMepus n n3oMepbl. XUMUUECKHE (HPOPMYIIBI U
MO/JIENIU MOJIEKYJI B OPTraHUYECKOM XHUMUU.
50. Kiaccudukamust  opranmdeckux | Kmaccuduxanus opranndecknx BemiecTB. Kimaccudukanms BemecTs 10 CTPOSHHIO YyT- 1
BEIIECTB JIEPOAHOTO CKeJIeTa M HaJWYMI0 (DYHKIMOHAJIBHBIX TPYyMI. ['OMOJOTH M TOMOJIOTHS.
Hayana Homenknatypsl [UPAC.
51. Knaccudumkanus peakumii B opra- | Kimaccudukarus peakiuii B opraHndeckoi xumun. Peaknum npucoenuaeHus (TUnpH- 1
HUYECKOM XUMHUN POBaHMs, TaJOT€HUPOBAHUS, THAPOTATOTeHUPOBAaHNUS, TuAparanun). Peakun otmien-
JeHus (AernApUpOBaHMS, JETHIPOTaIOTeHUPOBAHMS, Jeruaparannu). Peakium 3ame-
menust. Peakuun nzomepusanuu. [lonstue o cybctpare u pearente. Peakium okucie-
HHSI 1 BOCCTaHOBJICHUsI OpraHnyeckux BeuiecTB. CpaBHEHHE KiacCH(UKAIMU COEIHE-
HUH ¥ KJIaccU(UKaIMK peakiuuii B HEOPraHMYeCKOi U OpraHMyecKoil XUMHH.
52. JlaGopaTopHasi padora. M3roTos- | M3rotoBiieHne Moeeii MOJIEKYJI OPraHUYECKUX BEIIECTB. 1
JICHUE MOJIeNIell MOJIEKYJI OpraHHYECKUX
BEIIIECTB.
CamocrosiTesibHast padoTa 00y4yaro- 1. U3omepus 1 n30Mepsl. (perieHne 3aaadq)
LHXCH 2. [TonroroBka cooOmennit Ha TeMbl: KpaTkue cBeeHUs 10 UCTOPUM BOSHUKHOBEHHMS
U pa3BUTUA opraHudeckodl xumuu. JKusHp u gesrensHocTs A.M. Byrneposa. Ponb
OTEUYECTBEHHBIX YUEHBIX B CTAHOBIECHHMU U PA3BUTUU MHPOBON OPraHUYECKOW XMMUU.
CoBpeMeHHbIe IPEACTABICHUS O TEOPUU XUMUUECKOTO CTPOEHUSL.
Tema 2.2. 53. AnKaHbI: TOMOJIOTHYECKHH psif, ATnKaHbl: TOMOJIOTUYECKUH Psifi, U30MEPHSI U HOMEHKJIATypa alKaHOB. XMMUYECKUE 1
YrneBogopoas! U ux HU30MepUsl U HOMEHKJIaTypa, XUMHUYe- CBOICTBA aJIKaHOB (METaHa, 3TaHa): TOPEHHUE, 3aMellIeHHE, pa3lIoKeHHUE, IeTHAPUPOBa-
HNPUPOAHBIE UCTOYHUKU CKHe CBOMCTBa Hue. [[puMeHeHne ankaHOB HA OCHOBE CBOMCTB.
54. Ankenbl. DTHIICH, MTOJTyYEHHE, OTHIICH, ero nojlyyeHue (IerHIpupoBaHueM ITaHa, JICTIOJIMMEpH3alei OJIMITHIICHA). 1




CBOICTBa

I'omonoruueckuit psn, u3oMepus, HOMEHKIIaTypa ainkeHoB. IIpasuiio B. B. MapkoBHu-
KOBa. XMMHUYECKHE CBOMCTBA 3TUJIEHA: TOPEHUE, KaueCTBEHHBIE peakiun (o0ecuBedn-
BaHHe OPOMHOM BOJBI M pacTBOpa NepMaHTaHaTta Kajus), THApaTanys, moJMMepu3a-
nus. IlpuMeHeHue 3TUIeHa Ha OCHOBE CBOMCTB.

55. TloHsATHE TUCHOBBIX YTICBOJOPOIAX

Juensl u kayayku. [ToHsATHE O JHieHAX KaK yIIIEBOJAOPOIaX C IBYMS JBOWHBIMHU CBSI3s-
Mu. ConpsiKeHHBIC AUCHBI. XMMUYECKHUE CBONCTBA OyTaaueHa-1,3 u uzonpena: obec-
I[BEYMBaHUC OPOMHO BOJBI M OJIMMEpH3anus B kKayuyku. Kiaccudukanus u Ha3Ha-
YeHHe KaydyKoB. Bynkanmszanus kaydyka. HaTypanbHBIA U CHHTETHIECKHE KAy IyKH.
Pesuna. Knaccudukanus n Ha3HAUCHHE PE3UH.

56. Anerninen. XuMHYECKHE CBOMCTBA

Anermnern. XUMHAYeCKHE CBOMCTBA aleTHIIEHAa: TOpPEHHE, O0O0ecIBEYMBAHHE OPOMHOI
BOJBI, TPHUCOSAWHEHHH XJOPOBOAOpOAA W TuApatanus. [IprMeHeHWe ameTHIieHa Ha
OCHOBE CBOHCTB. MeXKIIaccoBasi M30MEpHs C alkagueHamMu. [lodydeHue areTuieHa
MUPOITN30M METaHa M KapOMAHBIM criocoboM. Peakmus mo- nuMepu3anuil BUHHIXIIO-
puna. [ToIMBHHWIXJIOPHUA U €ro IpuMeHeHue. TpuMepr3anus aleTHICHa B OCH30J1.

57. ben3on. XuMu4eckue CBOMCTBA

benson. Xumudeckne cBoiicTBa OEH307a: TOPEHNE, PEAKIMH 3aMENICHUS (TaIOTeHUPO-
BaHMe, HUTpoBauue). [IpruMeHeHre 6eH3051a Ha OCHOBE CBOMCTB.

58. TIpupoaHbIii ra3: coCTaB, IPUMCHE-
HHE B KAYECTBE TOILIMBA.

[IpupoansIii ra3: cocras, MpUMEHEHHE B KauecTBe TOruiMBa. OCHOBHBIE HAIIPABJICHUS

MPOMBILICHHOH NepepaboTku npupoHoro rasa. [lomyTHeli HedTsHOI ra3, ero nepe-
pabotka. [TousTre 00 3kcTpakimu. BoccTanoBieHue HUTPOOEH301a B aHMIIUH. ['oMO-
sJornueckuit psi apeHoB. Tonyos. HutpoBanue Tosyona. Tpotun

59. He¢drte. Cocras u nepepadboTka

Hedts. CoctaB u nepepadorka HedTu. [leperonka nedru. Hedrenpoaykrsr. [Iporec-
CBbl IIPOMBIIUICHHOW TepepaboTku HedTH: KpeKHHT, prudopMuHTr. OKTAaHOBOE YHCIIO
OEH3MHOB ¥ IIETAHOBOE YMCIIO JU3EIbHOTO TOIUINBA. KOKCOXMMIUYECcKOoe POU3BOACTBO
W €0 MPOJYKIHSI.

60. JIaGopaTopuas pa6ora. Hedts 1
HPOIYKTEHI ee IepepaboTKH.

JlagopaTopHble onbIThI: O3HAKOMIICHHE C KOJUICKLHEH 00pa3iioB HehTH U IPOILYKTOB
ee mepepaboTKH.

61. JlabopaTtopuas pa6ora. Kayayku u
o0pasibl U3IeIHi U3 PE3HHBL.

JlaGopaTopHble onbIThI: O3HAKOMIICHHE C KOJUICKIMEH KayuyyKOB 1 00pa3namu u3je-
JIMHI U3 PE3UHBI.

CamocrosiTesbHast padoTa 00yualo-
LIHXCS

1. Apensl. benszon. XuMmuueckne cBOHCTBAa OEH30Ja: TOPEHHE, PEaKIUH 3aMEIlCHHS
(raorenupoBanne, HATpoBaHue). [IpruMeHeHne 6eH3zonma Ha ocHoBe cBoWcCTB. (IToaro-
TOBKa COOOIIICHIIA)

2. IIpupoHbIe HCTOUYHHUKH YTIIEBOAOPOIOB. IIpHpOHbIil ra3: cocTaB, IPUMEHEHHUE B
kauecTBe TorumBa. Hedts. CoctaB u nepepadotka Hedth. [leperonka Hedru. Hedrempo-
nykTel. (ITonroroBka pedeparon)

Tema 2.3.
Kucnopoaconepxarrie
OpraHUYeCKHe
COEIMHEHUS

62. CriupThl, CBOICTBA, NONTyYEHHE

Cruptel. [Tomydenne sTaHoma OpOKEHUEM TIIFOKO3BI U THApaTarueil sTuiaeHa. [ napok-
CHJIbHAs TpyIna Kak (QyHKIHOHaiIbHAs. [IoHATHE O MpenenbHBIX OJHOATOMHBIX CITHp-
Tax. XMMHYECKHE CBOWCTBA 3TAHOJIA: B3aMMOJICHCTBHE C HaTpHeM, 00pa3oBaHHE TPo-
CTBIX U CIIOXKHBIX 3()UPOB, OKUCIICHUE B allbJIeTUA. AJKOTOJIM3M, €ro IOCIECCTBUS IS
OpraHu3Ma 4eja0BeKa U IIPEAYIPEKICHUE.

63. [IpumeHeHne CIMPTOB

MeTunoselit CHUPT U €TI0 MCHOJIb30BAHUC B KAYCCTBC XUMHUYCCKOI'O ChIPbS. Toxkcuu-
HOCTb MCTAHOJIa W MpaBujIa TCXHUKU 0e30IMaCHOCTH Inpu pa60Te C HHM. DTUIICHIJIN-




KOJIb U €T0 IMPUMCHCHUC. TOKCUYHOCTDH ATUJICHIIIMKOIS U mpaBujia TCXHUKHA Oe3omac-
HOCTHU HpU pa60Te C HHUM. FJ'II/IIIepI/IH KaK MpeACTaBUTCIIb MHOT'OATOMHBIX CIIUPTOB.
KauecTtBeHnnas pCaKkusa Ha MHOT'OATOMHBIC CIIUPTHI. HpI/IMeHeHI/Ie TJIngepuHa.

64. ®enon. Ousnueckue U XUMUYECKHE
cBOlicTBa (heHoNa

®Oenon. Ou3MYeCKHe U XMMUYCCKHE CBOWMCTBA (peHONA. B3auMHOE BIHMSHUEC aTOMOB B
MoJieKysie (heHOoa: B3aUMOJCHCTBUE C TUAPOKCHIIOM HATPHS U a30THOM KHCIOTOH.
[Mpumenenue denona Ha ocHoBe cBoiicTB. [lomyueHue (eHoma U3 MPOAYKTOB KOKCO-
XMMUYECKOT0 MPOU3BOJICTBA M U3 OCH30I1a.

65. ITousatue 00 anbaernmax

Anpaerunsl. [lonsrue o0 anpaerniax. AnpIerwgHas Ipynna Kak (QyHKIHMOHaIbHas.
DopMaNbIETUA U €r0 CBOICTBA: OKHCJIEHHE B COOTBETCTBYIOIIYIO KHCIOTY, BOCCTa-
HOBJICHHE B COOTBETCTBYIOIMHU crUpT. [loirydenne anpaeruioB OKHCICHHEM COOTBET-
CTBYIOIMX criupToB. [IpuMenenne Gpopmanbaerunia Ha OcHOBE ero coiicTs. Ilonmkon-
neHcanus Gopmanbaeruaa ¢ perosnoM B heHosopopManbIeTHAHYI0 CMOTY. ALlETaib-
nerun. [loHsTHE O KeTOHAX Ha MpUMEpe ameToHa. [IpuMeHeHHe aleToHa B TEXHUKE U
MPOMBIIIICHHOCTH.

66. KapOoHOBEIE KHCIIOTHI.

Kap6oHoBsie kucnoThl. IloHATHe 0 KapOOHOBBIX KHcioTax. KapOokcmibHas rpymmna
Kak (yHKIHOHaJbHas. ['OMOJIOTHYECKHI psii NpEe/IeNbHBIX OJHOOCHOBHBIX KapOOHO-
BBIX KHCIOT. [losryueHre kapOOHOBBIX KHUCJIOT OKHCICHHEM albAeTHAO0B. XUMHUUECKUE
CBOMCTBA YKCYCHO# KHCIIOTBI: OOLIME CBOWCTBA C MUHEPAIBHBIMH KUCIIOTAMU M peak-
us atepudukanuy. [IpuMeHeHne yKCYCHOW KHCIIOTHI Ha OCHOBE CBOWCTB. Brwiciue
JKMPHBIE KUCJIOTHI Ha MPUMEpe NajJbMUTHHOBOW M cTeapuHOBOW. MHorooOpasue kap-
OGOHOBBIX KHCIJIOT (IIaBEJIEBOM KHUCIIOTHI KaK JBYXOCHOBHOW, aKpHJIOBOW KHCIIOTBHI KaK
HeTpeIeIbHOM, OCH30MHOI KHCIOTH KaK apOMaTHIECKOH).

67. JlabopaTopnas pa6ora. CBoiicTBa
YKCYCHOM KHCIIOTEL

CBoOIiCTBa YKCYCHOUW KHCIIOTBHI, OOIIHME CO CBOHCTBAMH MHHEPANBHBIX KHCIOT. Jlei-
CTBHE YKCYCHOM KHCIIOTHI HA MHMKATOPBI, B3aUMO/ICHCTBUE C METAJUIAMHU M COIOH

68. CroxHbIe 3QUPHI U KHUPHI

Croxuble 3pupsl u xupsl. [lomyueHne cinokHbIX 3(DUPOB peaknueil TepupuKanum.
CroxHble 3uphl B IpUpOAE, X 3HaueHHe. [IpuMeHeHne CII0KHBIX 3()UPOB HA OCHOBE
cBoiicTB. JKupsl Kak cinokHbie d¢upbl. Knaccupukamus ;xupoB. XUMAYeCKAE CBOWCTBA
JKHPOB: THAPOJHM3 M T'MAPUPOBAHME JKUIKUX JKUPOB. [IprMEeHEHHE KMPOB Ha OCHOBE
cBoicTB. Mblna. IlnenkooOpa3zytome macia. 3aMeHa )KUPOB B TEXHHUKE HEMUIIEBBIM
celppeM. CHHTETHUECKHE MOIOIINE CPEICTRA

69. VrieBo/pl, ux KiaccupuKanus

YraeBoasl. YTaeBosl, HX KiIacCH(UKausa: MOHOCaxapuas! (TIIIOKo3a, ppykrosa), au-
caxapupl (caxapo3a) U Mmorcaxapuasl (Kpaxmall U IeuTo03a). [ roko3a — BemecTBo
C JBOWCTBEHHOH (yHKIHEH — anbAernAOCIHPT. XHWMHYECKHE CBOMCTBA TIIFOKO3BI:
OKHCJICHHE B TTIIOKOHOBYIO KHCIIOTY, BOCCTAHOBJICHHE B COPOUT, CTUPTOBOE OpOKEHHE.
[IpumeHeHre TIIOKO3BI Ha OCHOBE CBOHCTB. MOJIOYHOKHCIOE OpOKEHHE TIFOKO3HI.
Kucnomonounsie npoayktsl. CuiocoBanne kopMoB. Hurposanwue nemonossl. [Inpok-
CHJIMH. 3HaYCHHUE YIJICBOJOB B XMBOW NMPHUPOJE M KU3HM dernoBeka. [loHarue o peak-
IUSIX MOJIMKOHJCHCAMU U THAPOJIN3a Ha IIPUMEpE B3aUMOIPEBPAICHUI: TIII0K03a «>
noJmcaxapuu

70. JlaGopaTopHas padora. CBoiicTBa
YTJICBOJIOB

B3aumopelicTBre TIIIOKO3bI U caxaposbl ¢ rugpokcunom menu (I1). KauectBennas pe-
aKLMs HA KpaxMadl.




CamocrosiTenbHast paGora o0yuaro-
LIHXCH

[MonroToBka MccaeIOBaTEIbCKUX MPOSKTOB, COOOIICHUH, Pe3eHTalui Ha TEMBI: JTa-
HOJI: BeJIMYaiIiee OJlaro M CTpamrHoe 370. AJIKOTOJIM3M U ero npoduiaktuka. Kupbl
KaK MPOAYKT MUTAaHHUS U XUMHUYECKOE ChIpbe. MbUIa: mpomuioe, HacTosee, Oyaymiee.
CpeacTtBa THTHEHBI Ha OCHOBE KHCJIOPOJCOJEPXKAIIMX OPTraHUYEeCKUX COCTUHEHHI.
Cunrernueckue morouue cpeactsa (CMC): 1oOCTOMHCTBA U HEAOCTATKU. YTIEBOIBI U
UX POJIb B )KUBOU MPUPOJIE

Tema 2.4. 71. Avunbl. AHWIMH, Kak opraHude- | AMuHBL [loHsATHe 00 amuHaX. AnudaTHYecKue aMHUHBI, UX KiIaccH(UKaIMs 1 HOMEH- 1
AszoTcozaeprkamniue CKO€ OCHOBAaHHE KIaTypa. AHUINH, KaK OpraHndeckoe ocHoBaHMe. [lomydeHne aHWIMHA U3 HUTPOOEH-
OPTaHWIECKUE COCANHEHUS. 3oia. [IpuMeHeHne aHMIMHA Ha OCHOBE CBOMCTB.
[ommmepsr 72. AMUHOKHCIIOTHI AMUHOKHCIIOTH. AMUHOKHCIIOTHI Kak aM(oTepHbIe TN(yHKINOHAIBHBIE OpraHude- 1
CKHE COeIMHEHUs. XMMHUUECKHE CBOMCTBAa aMHHOKHCIIOT: B3aMOJICHCTBHE CO LIETI0-
YyaMu, KACJIOTaMH U APYT € ApyroM (peakiys HoNMuKoHAeHcanuy). IlenTuanas cBs3b u
nomunentuasl. [IpuMeHeHre aMHHOKUCIIOT Ha OCHOBE CBOMCTB.
73. benku. ITomumepsr. benkn n momu- | benku. [lepBudHas, BTOpUYIHAS, TPETHYHAS CTPYKTYPHI OSIIKOB. XHMMHUYECKHE CBOWCTBA 1
caxapHbl Kak OMOTIOIMMEPHI OenKOB: TOpEeHHWE, IeHAaTypaunus, THIPOJHM3, LBETHBIC peakuuu. buomormdeckue
¢ynkipn 6enkoB. [Toaumepsl. benku u nmosrcaxapuibl Kak OUONOIMMEDHI.
74. JlabopaTopHasi padora. CpoiictBa | JlaGopaTopHas padora PactBopenue 0ekoB B Bone. OOHapyx eHue OCIKOB B MOJIOKE 1
0eJKOB. U B MsiCHOM OyiboHe. JleHaTypaius pacTBopa Oefika KypuHOT'o sSilia CIIMPTOM, PacTBO-
pamH coJiel TSDKENbIX METaJUIOB U IIPU HarpeBaHUH.
75. Ilmactmaccel IInactmaccel. [TonydyeHue nosuMepoB peakuueil NoJIMMEPU3aluy U NOJUKOHACHCALIUN. 1
TepMmomacTHuHBIE W TEpMOpEAaKTHBHBIE ILTacTMacchl. IIpeacraBuTenu IutacTMacc.
AMUHOKaIIpoHOBasi KHcioTa. KampoH Kak mIpeacTaBUTENh MOJHAMUIHBIX BOJIOKOH.
Hcnonp3oBanue ruzposnm3a OENKOB B MPOMBIIUICHHOCTH. [IOMMBHHWIXIOPHA, TOJH-
teTpadTopITIuieH (TedioH). DeHOMOPOpMamBAETHIHbIE IDIacTMacchl. Llemrymomn.
Bonokna, nx kmaccu¢pukanus. Ilomydenue BosokoH. OTHenbHBIE IIPEICTABUTENN
XMMHYECKHX BOJIOKOH. [IpOMBIIITIEHHOE MPOU3BOICTBO XMMUYECKHX BOJIOKOH.
76. IlpakTuueckoe 3amsitme. Pacro- | PacnozHaBaHue miacTMacc M BOJOKOH. PerreHne sKcriepiMeHTaNbHBIX 33124 Ha W/IeH- 1
3HaBaHHUE IIACTMACC U BOJIOKOH TU(QUKAIMIO OPTAaHUYECKUX COSTMHEHHH.
CamocTosiTetbHast padora ody4aro- | 1. [ToaroroBka pedepaToB u cooOmEeHUI Ha TeMBl: AMMHAK U aMHHBI- OECKHCIOPO-
HIUXCS HbIE OCHOBaHMS. AHMJIMHOBBIE KpAacHUTENM: HCTOPHUsS, IPOU3BOJCTBO, IEPCHEKTHBA.
AMWHOKHCIIOTHI — aM(OTepHBIE OpraHUYecKre COeqMHEHNs. bruonornueckne GyHKInN
6enkoB. benkopas ocHoBa nmmyHuTeta. CIIN/] n ero npodunakTrka.
2. [MToaroToBka k nuddepeHIMpoBaHHOMY 3a4eTy.
77-78. AInd¢epenumponannslii 3a4ét | Tuddepenunponanublii 3a4ét 2
Bcero: 171




3. YCJIOBUSA PEAJIU3AIIUU PABOYEM ITPOT'PAMMBI YUEBHOM
JUCHHUIIJINHBI
3.1. MaTepuajibHO-TeXHUYECKOE o0ecreyeHue
Peanuzanus mporpaMmsl MpeanoiaraeT HajJuurue yueOHoro kabuHeTa.
Oo6opynoBanmne yueOHOro KabuHeTA!
— II0Ca/I0YHBIE MECTA MO KOJMYECTBY 00yUaIOUINXCS;
— pabodee MeCTO MpenoaBaTes;
— KOMIUIEKT Y4eOHO-HArJISIIHBIX TOCOOMH 110 TeMaM TUCIUTUINHEI,
— KOMIUIEKT Y4eOHO-METOMYECKON JOKYMEHTAIIHH;
— HaTypajibHble OOBEKThI, MOJENIN, IPUOOPHl U HAOOPHI I MOCTAHOBKHU
JNEMOHCTPALIMOHHOTO U YYEHUYECKOT0 SKCIIEPUMEHTA;
— PpEaKTHUBBI.
TexHuueckue cpeacTsa 00yyeHUs:
— KOMIBIOTEP C JIMIIEH3UOHHBIM [TPOrPAMMHBIM 00€CIIEYEHUEM.

3.2. UndopMaunoHHoe odecneyeHne 00yueHust
Ilepedyennb y4eOHbIX u3ganuii, UHTepHET-pecypcoB, JOMOJHUTEILHON JIUTEPATYPHI

OCHOBHBIC HCTOYHHUKH:

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

2. T'abpuensu O.C., Xumus. bazoBelit yposenb. — 11 ki., Yu.- 8- uzn. — 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 miis 00meoOpa3oBaTeNbHBIX YUpEXKICHUW — 6-¢ wu3m. —
crepeotun.- M. Jlpoda, 2006r.- 300c.

2. T'abpuensu O.C., JIsicoBa I'.I". / Xumus. 11 knacc / YaeOuuk ajist 06meoopas3oBa-
TEIBHBIX YUPEKACHUN — 5-€ u3a. —ctepeotui.- M. Jlpoda, 2006r.- 362c.

3. CD-ROM —VYBnekarenbHas xumust. Ayaunosnmukioneaus/ Coct. E.A.Kauyp./ M.
Her.u3n.Enena, 2012

HNuTepHeT pecypcesbl:

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

hemi.wallst.ru - «Xumus. OOpa3oBaTEIbHbIN CANUT AJIS HIKOJLHUKOB)
www.alhimikov.net - O6pa3oBaTenbHBIN CAWT IS MIKOJILHUKOB

chem.msu.su - DnekTpoHHas OMOIMOTEKA M0 XUMHH

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 - snexTpoHHBIH KypHAT « XUMUKH U XUMHUSD)

NooaswdE


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

IIpumepHble TeMbl MHAUBHUAYAJIbLHBIX NPOEKTOB M0 XUMUM:
buorexHonorus u renHas nHxxeHepus — TexHosiorun XXI Beka.
HaHoTexHomorHs Kak MPUOPUTETHOE HAMPABICHUE Pa3BUTHS HAYKH M MPOU3-
BozicTBa B Poccuiickon denepanuu.

CoBpeMeHHbIE METOTbI 00e33apasKUBaHUS BOJIBI.

AJIOTpOIHS METAJIJIOB.

Kuznb u gesarensHocTh . Y. Menaeneena.

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

Cunres 114-ro sanemenTa — TpuyM( pOCCUNUCKUX PUIUKOB-AICPIIUKOB.

N3otonsl Bogopoaa.

Hcnonp30BaHre paiOaKTHBHBIX U30TOTIOB B TEXHUUECKUX IETISX.

10 PeHTreHoBcKOe M3ITy4eHHE U €T0 UCTIOIb30BAHNE B TEXHUKE U MEIUIIMHE.

11.11na3Ma — 4eTBEPTOE COCTOSIHUE BEIIECTRA.

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

13.0xpanHa OKpyKaroIIeH Cpeabl OT XUMHIECKOTO 3arps3HeHust. KonmdecTBeHHBIC
XapaKTEPUCTUKU 3arPsI3HEHUS OKPY>KAIOIIEH CPeIbl.

14.TIpumeHeHue TBEPIOro U ra3oo0pa3Horo okcuaa yriaepoaa (IV).

15.3ammra 030HOBOTO PKpaHa OT XMMHYECKOTO 3arpsi3HEHUS.

16.I'pybGonucniepcHbIe CUCTEMBI, UX KiIacCU(UKAINA U UCTIOIB30BaHUE B podec-
CHOHAJIBHOM JCSTEIBHOCTH.

17.KocMmeTtnueckue reu.

18.[IpumeHeHre CycieH3ui U AIMYJIbCUI B CTPOUTEIILCTBE.

19.Munepabl 1 TOpHBIE TOPOABI KaK OCHOBA JTUTOCHEPHI.

20.PactBops! Bokpyr Hac. TUIIBI pacTBOPOB.

21.Bopa kak peareHT U cpefa sl XUMUYECKOTO TpoIiecca.

22.Ku3nb n nestenbHocTh C. AppeHuyca.

23.Bxnag oTe4eCTBEHHBIX YUCHBIX B Pa3BUTHE TEOPUHU IJICKTPOJIUTHICCKOMN THCCO-
IIUAIWH.

24.Y cTpaHeHue )KECTKOCTH BOJIBI Ha TIPOMBIIIJICHHBIX TTPEATPUSTHSIX.

25.CepHast KUCJIO0Ta — «XJIe0 XUMHUUECKOU MPOMBIIIICHHOCTIY.

26.Vcronp30BaHre MUHEPATBHBIX KUCIOT HA MPEANPHUITHAX PA3THIHOTO MPOQHUIIS.

27.OKcHIbl ¥ COJIM KaK CTPOUTEIIbHBIC MaTepUalIbI.

28.VcTopus rurca.

29.1ToBapenHas coJib KaKk XUMUYECKOE ChIPhE.

30.MHoromukuii KapOOHAT KaJbIUs: B PUPOJIC, B TPOMBIIIUICHHOCTH, B OBITY.

31.Peakniuu ropeHus Ha TPOU3BOJICTBE U B OBITY.

32.BupTyaibHoe MOJEIMPOBAHNE XUMUYECKUX MPOLECCOB.

33.D5eKTPOIN3 PaCTBOPOB IIEKTPOIUTOB.

34.21eKTpoIu3 paciiaBoB JICKTPOJIUTOB.

35.IIpakTrdeckoe MpUMEHEHUE IEKTPOIu3a: pahuHUPOBaHKE, TATbBAHOIIIIACTHKA,
raJIbBAaHOCTETHS

36.UcTopust momyueHus: ¥ MPOU3BOICTBA ATIOMUHHUSL.

37.2NeKTPOTUTHUECKOE MOTyUYEHUE U paUHUPOBAHUE MEIH.

38.Ku3nb u gesrenbHoCcTh . J[9BH.

39.Posb MeTaI0B B HCTOPHH YETIOBEUYCCKON MUBUIM3AIINN. VICTOpHS OTEYECTBEH-
HOI yepHOU MeTaTypruu. COBpeMEHHOE METAJLTYPTHYE€CKOE MPOU3BOICTBO.

40.VcTopust OTEYECTBEHHOM IIBETHON MeTaJLTypruu. Pojib MeTasaoB U CIIJIaBOB B
HAy4YHO- TEXHUYECKOM IMPOTrpecce.

N =

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

42 .VlnepTHbIe WU 06J1aropoIHbIE Ta3bl.

43.Poxato1muye CoJM — TajoreHbI.

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.CoBpeMeHHbIE TTPEACTABICHUS O TEOPUH XUMUYECKOTO CTPOCHHS.

50.9konoru4eckre acreKThl UCIOJIb30BAHUS YTIICBOJTOPOTHOTO CHIPHS.

51.9K0OHOMHYECKHUE ACTIEKThl MK TYHAPOIHOT'O COTPYAHUYECTBA 110 UCIIOIb30Ba-
HUIO YTJIEBOJIOPOTHOTO CHIPHS.

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

53.XuMHUsl YIIEBOJOPOTHOTO CHIPhS U MOsI OyayIas nmpodeccus.

54.YT111eB0I0pOIHOE TOIIMBO, €r0 BUJIbI U Ha3HAUYCHUE.

55.CuHTeTHYECKHE KaydyKH: UCTOPUSI, MHOTOOOpAa3ue U MEePCIIEKTUBBI.

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

57.CBapodHO€ IPOM3BOJICTBO U POJIH XHMHH YTIJICBOIOPOIOB B HEM.

58.HedTh 1 ee TpaHCIOPTUPOBKA KAaK OCHOBA B3aMMOBBITOJIHOT'O MEXKYHAPOJIHOTO
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-

TONBI, XUMHMYECKas CBsI3b, 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
CHUTENbHBIC aTOMHAs M MOJIEKYJSIpHAs MacChl, HOH, aJUIOTPONHS, H30-| JOMAIIHUX  3aJaHui,

KOHTPOJIbHBIX pa60T

XapaxkTepu3oBaTh BaKHEUIINE TUIIbl XUMUYECKUX CBA3EH M OTHO-
CUTEJIBHOCTh 3TOW TUIIOJIOTHH.

OOBSICHATH 3aBUCUMOCTb CBOMCTB BEIIECTB OT UX COCTaBa M CTPO-
€HUS KPUCTAJUIMYECKUX 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-
HEHH.

OcHoBHbIE 3aKOHBI| —  DOpPMYITUPOBATH 3aKOHBI COXPAHSHHSI MAaCChl BELIECTB M MOCTOSH- | = Y CTHBIN OIIPOC
XUMHH CTBa COCTaBa BEILIECTB. -OlIEHKa  PE3yIbTaTOB
— VYcraHaBnMBaTh NPUYMHHO-CIIEICTBEHHYIO CBSI3b MEXAY COJEp-| BBIIOTHCHMS IIPAaKTHYC-
JKQaHWEM JTHUX 3aKOHOB WM HANHCAaHUEM XHMHYCCKHX (OpMyN u| CKHX 3aJaHui;
ypaBHeHHf/']. -OILICHKAa  BBIIIOJIHCHUA
— YcraHaBnMBaTh 3BOJIOLUMOHHYIO CYIIHOCTh MEHJIENeeBCKoi || AOMAIIHUX W CaMOCTOA-
COBPEMCHHOI (POPMYIIHPOBOK IMEPHOAMYECKOro 3akoHa 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 MTPaKTHUe-
CKMX 3aJaHHI;

-OIICHKQ  BBITIOJIHECHHS
JIOMAIIIHUX U CaMOCTOSI-
TEJBHBIX padoT;

Baxkneiie BeliecTBa
M MaTepHuabl

XapaxkTepu3oBaTh COCTaB, CTPOEHHE, CBOMCTBA, MOJYy4YE€HHUE U
nmpuMeHeHne BaxHeHmux metaioB ( IA u II A rpymm, amromu-
HUS, Keje3a, a B eCTECTBEHHO-HAYYHOM Tpoduiie 1 HEKOTOPHIX d-
3JIEMEHTOB) M UX COSAMHECHHMN.

XapakTepu3oBaTb COCTaB, CTPOEHHME, CBOMCTBA, MOIYYEHUE H
npuMmeHeHne  BaxHedmmx HemetawoB (VIII A, VIIA, VIA
Ipymm, a Takxe azora u ¢ocopa, yrieposa ¥ KpeMHHUs, BOJOPO-
J1a) U UX COeIMHEHUH.

XapakTepu3oBaTb COCTaB, CTPOEHME, CBOMCTBA, IONYyYEHHE U

- YCTHBIN onpoc
-OlIEHKa  PEe3yJbTaTOB
BBITIOJTHEHUS TIPaKTHUe-
CKHX 3aJaHHM;

-OIICHKa  BBITIOJTHEHUS
JIOMAIIHUX U CaMOCTOSI-
TEJNBHBIX padoT;
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NIPUMEHEHNE  Ba)KHEHIIMX KJIACCOB YIJICBOAOPOJOB (aJIKaHOB,
LIMKJIOAJIKAHOB, AJKCHOB, aJKMHOB, 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 HOMEHKJIAType M OTpPa)kaTh COCTaB ATUX COEAWHEHUH C
MTOMOIIBI0 XUMUYECKUX (HOpMYJI.

OTpakaTh XUMHUYECKHE MPOIIECCHI C MOMOIIBI0 YpaBHEHUN XUMU-
YECKHUX PEaKIIH.

- YcTHBIN onpoc
-OLICHKa  Pe3yJbTaToB
BBITIOJTHEHUS TIPAKTHUe-
CKHUX 3aJJaHuH,

-OlICHKA  BBIMOJHCHHUS
JOMAIlIHUX M 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-
MOIIBIO0 METO/1a 3JIEKTPOHHOTO OaaHca.

OOBACHUTH 3aBHCUMOCTH CKOPOCTH XMMHUUYCCKOW pPEaKIHH U I0-
JIOKCHHS XHMHUYIECKOTO PAaBHOBECHSI OT PA3IMYHBIX (PaKTOPOB.

- 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); CKHUX 3a/IaHHH;
UCIIOJIb30BaTh KOMITBIOTEPHBIE TEXHOJIOTHU ISl 00pabOTKH M ne-| “OLEHKa  BbINOJHCHUA
penayn XuMIYeCKoi HH(POPMAIINY U €€ MPECTaBICHHS B pa3iid- | AOMAIIHUX 1 CaMOCTOA-
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

OOBACHITh XMMHWYECKHE SBJCHUSA, MPOUCXOASAIINE B IMPHPOIC,
OBITY ¥ Ha IPOM3BOJICTBE.

OmnpenessiTh BO3MOKHOCTH NMPOTEKAHWST XHMHYCCKHX MpPEBpaIie-
HUH B Pa3INYHBIX YCIOBHUSIX.

CoOmoiaTh TIpaBWJia DKOJOTHUYECKH TPaMOTHOTO TIOBEJCHHUS B
OKpYyKarollen cpene.

OIncHUBATh BIMSHUEC XUMHYCCKOTO 3arpsi3HEHUS OKpYKaromieH
CpelIbl Ha OPTaHU3M YEJIOBEKA U APYTUE KUBBIC OPTaHH3MEI.
CoOnroath mpaBuiia 0OE30MACHOrO OOpalICHHs C TOPIOYHMH U
TOKCHYHBIMH BEIICCTBAMH, J1a00paTOPHBIM 000PYIOBAHHEM.

- YCTHBIN onpoc
-OlIEHKa  PEe3yJbTaTOB
BBITIOJTHEHUS TTPaKTHYe-
CKHX 3aJaHHM;

-OIleHKa  BBIMIOJTHEHUS
JIOMAIIHUX 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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