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Pabouas mnporpamma paspaborana Ha ocHOBe DenepaabHOr0 TOCYAAPCTBEHHOTO
00pa30BaTeNbHOTO CTaHAApTa CPEeIHEro MpodeccuOHANbHOIO 00pa30BaHuUs MO CIEUUATbHOCTH
22.02.06 (ITpukaz MwunoOpHayku Poccum ot 21.04.2014 Ne 360 «OO0 yTBepKACHUH
denepanbHOro rocyJapCTBEHHOTO 00pa30BaTENIbHOIO CTaHIapTa CPEAHEro MPOdHecCHOHATBEHOTO
oOpazoBanus 1o crenuaibHocTH 22.02.06 CBapodHO€ NPOU3BOACTBO» (3aperucTpupoBaHO B
Munrocte Poccun 27.06.2014 N 32877) 1 B COOTBETCTBUU:

- C TpUMEPHOW mporpaMMmor o00IIe00pa30BaTEIbHON AUCIHUIUIMHBL XUMUS s
npodeccuoHaNbHBIX  00pa30BaTENbHBIX OpraHM3alMi  peKoMeHaoBaHHOW  DenepanbHBIM
rOCYy/IlapCTBEHHBIM  aBTOHOMHBIM  yupexJaeHueM« @DenepalbHbIi  HMHCTUTYT  pa3BUTHUSA
obpazoBanus» (OPI'AY «DHUPO») B KadyecTBE MNPUMEPHOH MpOrpaMMbl JUIsl peaU3aliuu
OCHOBHOH MpogeccruoHanbHON 00pa3oBarenbHOi mporpamMbl CITO Ha 6a3e OCHOBHOTO OOIIETO
o0pasoBaHus ¢ MOTydeHueM cpeanero oomero oopazoanus (IIporoxosn Ne 3 ot 21 urons 2015
I., pETUCTPALIMOHHBIA HOMep pereH3uu 386 ot 23 uronst 2015 r).

- ¢ llonoxenuem «O mopsake pa3pabOTKHM U TpeOOBaHUSAX K COACPKAHUIO U
OpOpPMIICHHIO pabdOYUX MPOrpaMM YYeOHBIX TUCIUIUIMH, TPO(ECCHOHATBHBIX MOJIYyJEH Ha
ocHope ®I'OC B  KpaeBOM TOCYJapCTBEHHOM  OIOJDKETHOM  IIPOo(ecCHOHATbLHOM
oOpa3oBaTenbHOM yupexJIeHuu «HOopuiIbCKUII TEXHUKYM MPOMBIIIJIEHHBIX TEXHOJIOTMH U
CEpBHCa», YTBEPKJICHHBIM MPUKA30M IUpeKTOpa HOpUIBCKOro TEXHHKYMa MPOMBIILIEHHBIX
TeXHOJIOTUH 1 cepuca oT 21 nexadpst 2018r. Ne01-11/297.

Opranu3zanusi-pa3padoTUuK: KPAEBOE I'OCYJAPCTBEHHOE BIO/PKETHOE
[TPOOECCUOHAJIBHOE =~ OBPA3SOBATEJIPHOE  YYPEX/JEHHE  «HOPWJIbCKUN
TEXHUKYM ITPOMBIIIIEHHBIX TEXHOJIOI'M 1 CEPBUCA»
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4 KOoHTpOJb ¥ OIIEHKA Pe3yIbTaTOB OCBOCHUS YU€OHOM MUCIIUILTHHBI



1 IACIIOPT PABOYEW ITPOI'PAMMBI YYEBHOM JUCIUITIJIAHBI Xumus
1.1.06sacTh npuMeHeHuUs1 padoyeil MPorpaMmbi:

[IporpamMma yueOHON AUCHMILTUHBI SABIISETCS YaCThIO OCHOBHOM MpodecCHoHaTbHON
obpa3zoBatenbHO# mporpammbl B cooTBeTcTBUHM ¢ PI'OC 1o cniermanbHocTH 22.02.06, BXOAsIIICH
B cocTaB ykpynHeHHou rpynnsl 22.00.00 TexHonaoruu maTepuaios.

1.2. MecTO JUCUMILIMHBI B CTPYKTYpPe OCHOBHO# 00pa30BaTe/IbHOM NMPOrpaMMBbl:
JUCITUTIMHA OTHOCHUTCS K 001e00pa3oBaTelibHOM 0a30BOH y4eOHOM TUCITUTUIHHE.

1.3.11esu 1 321241 Y4eOHOI TUCHUIIMHBI- TPEOOBAHUSI K pe3yJIbTATAM OCBOEHUSI
Y4eOHOM IMCIUIINHBI

OcBoenue colepxaHusg y4eOHOM JAUCIUIUIMHBI obecrieunBaeT JIOCTHKCHUE
00y4JaroIMMUCS CIETYIOIIUX PE3yIbTaTOB:
YMeHnus:

- OOBACHATH U ONIEPUPOBATH YKA3aHHBIMU NOHATUAMU

-YcTaHaBIMBaTh NPUYUHHO-CIEACTBEHHYIO CBSI3b MEXKAY COIEPKAHUEM ITHUX 3aKOHOB
U HaIlMCaHUEM XUMHUYECKUX (HOpMyYJI U ypaBHECHUH.

-YCTaHaBIMBaTh OSBOJIOLMOHHYKO CYIIHOCTH MEHJEIEEBCKOM M COBPEMEHHOM
bopmynupoBoK nepuoudeckoro 3akona /. 1. Menneneesa.

-OOBSICHATh (PU3MUECKUI CMBICII CHUMBOJIMKHA TEPHOAMYECKON TaOIUIBI XUMHYECKUX
anementoB /JI. M. MenzaeneeBa (HOMEpOB 3J€MEHTa, NEpuoJia, IPYyHIbl)  YCTaHAaBIUBAaTb
IPUYMHHO-CJIEICTBEHHYIO CBSI3b MEXJAY CTPOCHHEM aromMa U 3aKOHOMEPHOCTSIMH H3MEHEHUS
CBOWCTB 3JIEMEHTOB U 00pa30BaHHBIX UMH BEILECTB B IEPUOJAX U IPYIIAX.

-Mcnonb3oBath B yueOHOM U PpOdheCcCHOHATBHOM EATENbHOCTH XUMUYECKUE TEPMUHBI
Y CUMBOJIMKHU.

-Otpaxxarb XMMHUYECKHUE IIPOLECCHI C IIOMOILBIO YPABHEHUM XUMHUUECKUX PEAKIIUM

- YcTraHaBIMBaTh 3aBUCUMOCTb CBOMCTB XMMHYECKUX BELIECTB OT CTPOCHHS aTOMOB
00pa3yrommx UX XMMHUYECKHUX 3JIEMEHTOB.

-OOBSICHATP 3aBHUCUMOCTH CBOMCTB BEIECTB OT HUX COCTaBa U  CTPOEHHUs
KPUCTATIMYECKUX PELIETOK

-YcraHaBnuBaTh MPHU3HAKM  OOIIET0 M pa3jIMYHOIO B THUIIOJIOTMU pEaKIUi Juis
HEOPraHWYECKON U OPraHNYECKON XMUMUH.

-CocCTaBiIsATh ypaBHEHHS OKHCIUTEIBHO-BOCCTAHOBUTENIBHBIX DPEAKIMN

C MIOMOILIBIO METO/1a AIEKTPOHHOTO OaiaHca.

-OOBSICHATh 3aBUCHUMOCTb CKOPOCTH XMMUYECKOH peakiui U MOJOKEHHUSI XUMHUYECKOTO
paBHOBECHS OT Pa3INYHBIX PAKTOPOB

- BBINOMHATE XMMUYECKHH SKCIEPUMEHT B IIOJHOM COOTBETCTBUU C IpaBHIIaMU
0€30I1aCHOCTH.

Habmtonate, pUKCHpOBaTh M OMUCATh PE3YIbTATHI IPOBEAEHHOTO SKCIIEPUMEHTA

- U3/1arath 3HAHUS B JIOTMYECKOM MOCIEI0BATEILHOCTH

- YcraHaBnuBaTh 3aBUCUMOCTh MEKJy KaUECTBEHHOM M KOJIWYECTBEHHOM CTOPOHAMU
XUMHUYECKHX 00BEKTOB U MPOIIECCOB.

-Pemates pacu€THbIe 3a/1auW IO XUMHUYECKUM (HOpMyTIaM U YpaBHEHHSIM

-OO0BIACHITE XUMHUYECKHUE SBJICHUS, TNPOUCXOAAIIUX B TPUPOAE ,ObITYy U Ha
MIPOU3BOJICTBE.

-OnpenensiTb BO3MOXHOCTH MPOTEKAHUS XMMHUUYECKUX MPEBPALIECHUNA B Pa3IUUYHBIX
YCIOBUSIX.

-CobOnrogath  mpaBuia  OKOJOTHYECKH TPAMOTHOTO TIOBEASHHS B OKpYKarolien
cpene.OneHUBATh  BIMSHUE XUMHUYECKOTO 3arpsi3HEHUsI OKPYKAIOIIEH cpeapl Ha OpPTraHu3M
YEJIOBEKA U IPYTUE KUBBIE OPTAHU3MBI.



-Cobmoath  mpaBmia  0e30macHOTO OOpalieHHs ¢ TOPIOYUMH U TOKCHYHBIMU
BEIIIECTBAMH, JTAOOPATOPHBIM 000PYIOBAHUEM.

-IToaroroBnMBaTH paCTBOPHI 3aJaHHON KOHLIEHTPAIMK B OBITY M Ha TIPOU3BO/ICTBE.

-Kputnuecku oneHuBaTh JOCTOBEPHOCTh XUMHUECKOHM MH(pOpMALMU, TOCTYHAIOIIEH U3
pa3HbIX UCTOYHHUKOB.

-IIpoBOANTE CaMOCTOATENBHBIM TMOMCK XMMHUYECKOM MH(OpMaLUK ¢ UCIOIb30BaHUEM
Pa3IMYHBIX UCTOYHUKOB (Hay4YHO-TIONYJISPHBIX

W3JJaHUH, KOMITBIOTEPHBIX 0a3 JaHHBIX, pecypcoB MIHTepHeTa).

-Mcnonp30BaTh KOMITBIOTEPHBIE TEXHOJIOTUH JIJIs1 OOpaOOTKHU M Tiepeiadll XUMHUYECKON
UHGOPMALIUU U TPEACTABIATh €€ B Pa3IMYHbIX popMax.

3HaHus:

-Onpenenenue NOHATUI-

BEIIIECTBO, XUMUYECKUI 3JIEMEHT, aTOM,

MOJIEKYJ1a, OTHOCUTEINIbHBIE aTOMHAsI U MOJIEKYJISIPHAsI MAacChl, MOH,

AJUIOTPONMSI, M30TOIBI, XMMHUYECKAs CBs3b, JIEKTPOOTPHULATEILHOCTh, BaJIEHTHOCTb,
CTENEeHb OKUCIICHUS], MOJIb, MOJIIPHAs Macca,

MOJISIpHBIM ~ 00BEM  ra3000pa3HbIX  BEILECTB, BEIIECTBA  MOJIEKYJISIPHOIO H
HEMOJIEKYJIIPHOTO CTPOEHHUS, PACTBOPBI, JJIEKTPOIUT U  HEDJIEKPOJUT, BJIEKTPOIUTUYECKAS
JMCCOLIMALIUS, OKUCIIUTENb U BOCCTAHOBUTEIb, OKUCIIEHUE U BOCCTAHOBIIEHHE, TEMI0BOH 3¢ dexT
peakUuy, CKOPOCTh XMMHYECKOM peakluu, KaTajiu3, XMMHYECKOE PaBHOBECHE, YIJIEPOIHBIN
CKeJeT, (pyHKIMOHANbHAs TPyIIa, H30MEpHsl, FOMOJIOTHS

- OCHOBHBIE 3aKOHbBI XUMUHU:

@dopMyIupOBKa 3aKOHOB COXPAaHEHHsI MAaCChl BELLIECTB U IIOCTOSIHCTBA COCTAaBA BEILIECTB.

XapakTepUCTUKY 3JEMEHTOB MajblX M OOJBIIMX IEPUOJOB IO HMX IOJOKEHUIO B
ITepuonuueckoii cucreme /. 1. Menneneena

-OCHOBHbIE TEOPUU XUMUHU:

XapakTepucTUKa Ba)KHEHIIMX THIIOB XUMHYECKUX CBA3€H M OTHOCHTEIBHOCTU 3TOM
THUIIOJIOTUH.

@®opMyIUpOBKAa OCHOBHBIX IMOJIOKEHUH TEOPUM SICKTPOJIUTHUECKOW IUCCOLMALUU U
XapaKTepUCTHUKAa B CBETE€ JTOW TEOPUU CBOICTB OCHOBHBIX KJIACCOB HEOPTraHMYECKHX
COCIMHEHU.

DopMyIMPOBKA OCHOBHBIX IMOJIOKEHUH TEOPUU XUMHUYECKOTO CTPOEHUSI OPraHUYECKUX
coequHEHNUN M XapaKkTEpUCTUKyaB CBETE J3TOH TEOPHMHM CBOMCTB OCHOBHBIX KJIACCOB
OPraHUYECKUX COCTUHEHUIN

-Baknelimue BelecTsa 1 MaTepualbl:

XapakTepucTUKa COCTaBa, CTPOEHUS, CBOMCTB, MOTYYEHHS] U IPUMEHEHUS BaKHEHIINX
metauioB (IA u II A rpynn, amoMuHUS, Kele3a, a B €CTECTBEHHO-HAy4yHOM Ipoduie u
HEKOTOPBIX d-3JIEMEHTOB) U UX COEITMHEHUI.

XapaKkTepuCcTUKa COCTaBa, CTPOEHUS, CBOMCTB, MOJTYYEHHS U IPUMEHEHNS BaKHEHIINX
HemetayuioB (VIII A, VIIA, VIA rpynn, a takxke asora u ¢ocdopa, yriepona U KpeMHUS,
BOJIOPO/1A) U UX COECAMHEHU.

XapaKkTepucTUKa COCTaBa, CTPOCHUS, CBOMCTB, MOJIYYEHHS] U MPUMEHEHUS BayKHEHIINX
KJIACCOB YIJIEBOJIOPOJIOB (QJIKAHOB, LIMKIIOATIKAHOB, aJIKEHOB, AJIKMHOB, apEHOB) U UX Hauboiee
3HAYUMBIX B HAPOJHOXO3SMCTBEHHOM IlJIaHE TPECTaBUTENEH.

AHanoru4Hasg XapakTEpUCTHKY Ba)KHEHIIMX NPEICTaBUTENIEH JApPYTrUX KIJIAcCOB
OpraHMYECKUX COETUHEHMI: METaHOJIa U 3TaHOJA,CI0KHBIX 3(UPOB, KUPOB, MbLJI, albIETHIOB
(opmanbrernioB W areranbleruja), KeTOHOB (aleToHa), KapOOHOBBIX KHCIOT (YKCYCHOM
KHUCJIOTBI, JUISl €CTECTBEHHO-HAyYyHOro Mpoduis NpeacTaBUTeNed IpYruxX KIAacCOB KHCIOT),
MOHOCaxapua0B (TJIIOKO3bI), JAMCAaXapuJIoB (caxapo3bl), IOJUcCaxapuloB (Kpaxmajna U
LEJUTIONO03bl), aHWINHA, aMHUHOKHCIIOT, O€JIKOB, MCKYCCTBEHHBIX M CHHTETHYECKUX BOJIOKOH,
Kay4yKOB, IJIACTMAcC



- XMMHYECKHUH SI3bIK U CUMBOJIMKA!

Ha3zBanue n3y4eHHBIX BELIECTB MO TPUBHAIBHON WJIM MEXIYHAPOJHONW HOMEHKJIAType
U OTPaKEHUE COCTaBa ATHX COCIUHEHUH C MOMOIIBI0 XUMHUYECKUX POPMYII.

-XUMUYECKHE PEAKLINH:

OObsicCHEHHE CYIIHOCTH XHUMHYECKUX TporeccoB. Kiraccubukamuss XUMHYECKUX
peakuMii Mo pas3auyHbIM IPU3HAKAM: YHCIY U COCTaBy MPOAYKTOB U PEAr€HTOB, TEILIOBOMY
addekry, HampaBieHHIO, (Pa3e, HATUYMIO KATAIM3aTOpa, W3MEHEHHUIO CTENICHEW OKHUCIICHUS
3JIEMEHTOB, 00Pa3yIOLIUX BEIlEeCTBA.

Knaccudunukanus BemecTB U MPOIECCOB ¢ TOUYKH 3PEHUSI OKUCIICHUSI-BOCCTAHOBIICHHSI

-XMUMHYECKUMN YKCTIEPUMEHT:

-Llenb 1 3HAYEHUE BBHIMOIHAEMOI0 SKCIIEPUMEHTA

-Xumuueckas nHpopManus:

HcTounuku morcka XuMU4Ieckoi nHpopManuu

-Pacuétpl mo xumuueckum Gopmysaam U ypaBHEHUSM:

ANTOPHUTM BBITIOJTHEHUE PACUETOB MO XUMHUECKUM (HOPMYJIaM U ypaBHEHUSM

- [IpodeccronanbHo 3HaUNMOE COepKaAHNE

XapakTepuCTUKH METAIIOB M TUIACTMACC, UCIIOIh3YEMbIX B aBTOMOOMIIECTPOCHU

XapakTepucTUKU BUIOB TOIUJIMBA JBUTAaTElIed BHYTPEHHErO CrOpPaHHUsl, TU3EIIbHBIX
JIBUTATEJIEH.

[lomy4yeHHble 3HAHUS W YMEHUS  CIOCOOCTBYIOT (DOPMHUPOBAaHHUIO CIETYIOLINX
KOMIIETCHIINN:

OK 1 IloHnMaTe CyHIIHOCTh M COLMAJIBHYIO 3HAYMMOCTh OyAYIIEeH clelnaibHOCTH,
HPOSIBIIATH K HEM yCTOWYMBBINA HHTEPEC.

OK 2 Opranu3oBbiBaTh COOCTBEHHYIO JESTEIBLHOCTh MCXOIS W3 IIETH U CIIOCOOOB €&
JOCTH)KEHUS, OTPE/IEIEHHBIX PYKOBOAUTEIIEM.

OK 3 IlpuHuMmath pemieHus B CTaHIAPTHBIX U HECTaHJAPTHBIX CUTYallUSIX M HECTH 3a
HUX OTBETCTBEHHOCTb.

OK 4 OcymectBiaTh MOWCK uWHpOpMaNHUU, HEOOXoAuMOW misi 3(h(HEKTUBHOTO
BBINOJIHEHUS TPO(ECCHOHATIBHBIX 3a]1ay.

OK 5 Hcnonws3oBaTh  HMHQOPMAIIMOHHO-KOMMYHUKAIlMOHHBIE  TEXHOJOTHUH B
npodecCuOHATBHOMN 1A TENTbHOCTH.

OK 6 Paborate B kxomanzae, 3¢p()eKTUBHO OOIIAThCS C KOJUIEraMH, PYKOBOJICTBOM,
KJIMEHTaMH.

OK 7. bparp Ha cebst OTBETCTBEHHOCTh 3a PabOTy 4JICHOB KOMaH[bI, 32 PE3yIbTaT
BBITTOJIHEHUS 3a/IaHUH.

OK 8. CamocTrosITenbHO ONpENeNaTh 3afauyd Mpo(ecCHOHATBLHOTO U JMYHOCTHOIO
pa3BUTHSL, 3aHUMATHCS CaMOOOpa30BaHKe, OCO3HAHHO IJIAHUPOBATH MOBBILIEHHE KBATH(PUKALINY.

OK 9. OpueHTupoBaThCS B YCIOBUSAX YacCTOW CMEHBI TEXHOJOTUH NMpodhecCHOHaIbHON
NeSITETbHOCTH.

1.4.Komu4ecTBO 4acoB Ha 0cBOeHHME padoyeil MpOorpaMMbl y4eOHON JIHMCIHUIIJIMHBI
O0BEM paboueit mporpamMmsl - 117 gacos:
00s3aTeNIbHOM  ayTUTOPHON y4eOHONH Harpy3ku oOydaromierocs BO B3aMMOJEHCTBHH C
mperojaBaresieM - /8 YacoB; CaMOCTOSTEIbHOUW paboThl oOydaromerocs - 39 4acoB, B TOM
qucie 1a00paTOpHBIX M MPaKTHYECKUX 3aHATHIi-10 yacos



2. CTpyKTypa M coaep:kaHue y4eOHOH AUCHHUIIIMHBI.

Bun yae6HO# paboThI O06beM yacoB

MaxkcumanbHas yaeOHas Harpyska (BCero) 117
OO6s3aTenbHast aynuTopHas yuyeOHasi Harpy3ka (Bcero) 78
B TOM YHCIIE:

JlaGopaTopHbIe U IPAKTUICCKUE 3aHATHUS 10
CamocTosrenpHas pabota o0yyaronierocs (BCero) 39
B TOM YHCJIE:

camocTosITeNIbHasl padoTa HaJ HanKMcaHueM pedepaToB U J0KJIaJI0B 2
COCTaBJICHHE IJIaHA — KOHCTICKTa 4
[IOATOTOBKA COOONIEHUI 2
COCTaBJICHUE YPAaBHEHUM peaKlMil 6
peuieHue 3agaqy 5
MOJITOTOBKA K 3a4ETy. 6
COCTaBJICHUE CXEM M Ta0JIHUII 2
odopmIIeHHE TPAKTUUECKONU PabOThI 4
paboTa HaJl MHANBUIYAIBHBIM TIPOCKTOM 8

[TpomexyTounasi arrecraius B hopMme - muddepeHIHpoBaHHBINA 3a4ET BO BTOPOM CEMECTpe




2.2. TemaTnueckuii IJIaH U CO/lep:KaHNe Y4eOHOH AUCHUININHBI «XHMMHD)

HaumenoBanu | Ne Copepxxanue yueOHOro MaTepuasa, JadopaTopHble H NPAKTHYECKHE 3aHATHS, O0bém YpoBenn
e YPOKa | caMoOCTOsITeJIbHAasi padoTa 00y4aroIMXxcst 4acoB
pa3aesioB U YCBOCHHS
TeM
1 2 3 4 5
| kypC | cemectp 34 uaca
BBenenue CopepxaHnue yueOHOro Matepuaa: 2
1 1. BBenenue. OCHOBHEIE MTOJIOKEHHSI OOIIEH N HEOPTaHUYECKOW XUMHUH, COOTIOIEHUE TTPABHIT 1 1
Tb.
2 2 . BXogHO# KOHTPOJIh 3HAHUH. 1 1
PA3JEJI I. OBIIAS U HEOPTAHUYECKASA XUMMUSA
Tema 1.1. Copneprxkanue y4eOHOro Marepuarna: 4
OcHoBHBIC 3 1.OcHOBHBIE IOHATUS XUMHHU. BemectBo. Atom. Mosnekyna. XuMHUUECKUI 371€MEHT. 1 2
NOHATHA U Annotponus. [Ipoctblie u cioxHbIe BeniecTBa. KauecTBEHHBIN U KOJIMYECTBEHHBIN COCTaB
3aKOHBI BEUIECTB.
4 2.OCHOBHBIE MOHATHS XUMUU XHUMHUYECKUE 3HAKU U (opMyJibl. OTHOCUTEIbHBIE aTOMHAS U 1 2
MoJieKysipHas Maccel. KonnuecTtBo BeniecTBa. OCHOBHBIE 3aKOHBI XUMUU. CTEXHOMETPHS,
3aKOH COXPAHEHMs MAcChl BEILIECTB, 3aKOH MOCTOSIHCTBA COCTaBa BEILIECTBA, MOJIEKYJIIPHON
CTPYKTYPBI, 3aKOH ABOTaJipo U CIEJACTBUS U3 HETO.
[TonsiTHie 0 XUMUYECKOW TEXHOJIOTHH, OMOTEXHOJIOTMH U HAHOTEXHOJIOTUU.
(demoncmpayuu: mooenu amomos XumMuiecKux 31emMenmos, MOOeiu MONEKYIL NPOCMbIX U
CTIOJICHBIX Geujecme (wapocmepiicHesvle u macuimadonvle). Konnekyus npocmoix u cnodicHvix
sewecms. Annomponus pocghopa, xuciopooa, yenepooa).
5 3.3au€t «OCHOBHBIE TIOHATHS XHMHUN) 1
6 4.PacuéTHble 331241 HA HAXOXKACHUE OTHOCUTEIHHON MOJIEKYIIPHON MacChl, ONpeieieHue 1 2
MacCOBOM J0JIM XUMHUYECKHX JIEMEHTOB B CJI0KHOM BEIIECTBEY.
IIpoghunvuvie u npogeccuorHanbHo 3HavUMble NeMEHMbL COOEPIHCAHUSA. ANOMPONHbLE
Mooughukayuu yenepooa(aimas, epagpum), Kuciopooa( KUciopoo,030H), 0106a (cepoe u
benoe). Ilonamue o xumu4eckou mexHono02uu, OUOMexXHOI02UU U HAHOMEXHONO2UU.
CamocrosTenbHas paboTa 00yJarouuxcs: 2




1.Pemenue 3amau 1
2.IloaroroBka K 3a4éTy 1
Tema 1. 2 CopepxaHue yaeOHOTro MaTepuaa; 5
IHepuoguveckuii 7 1.Ilepuoanueckuii 3akon .M. Menneneesa. Otkpeitue [I.1. Menneneesim Ilepuoanyeckoro 1
3akoH /I.HU. 3akoHa. [lepuoamueckuii 3akoH B hopmynuposke /.. MenneneeBa
MemnnesieeBa u 8 2.Ilepuoanyeckas TabiuIa XUMHYECKUX 2JIEMEHTOB — rpaduuecKoe 0TOOpakeHHE 1
CTPOEeHHe aToMa MEPUOANYECKOro 3akoHa. CTPYKTypa NEpUOANYSCKON TaOIUIIbI: IEPUOIBI (MaJIbIe U
OoJipiue), rpymIbl (TJIaBHAS ¥ TOOOYHAs). ({emoncmpayuu.: paziuunsle popmol
Ilepuoouueckoii cucmemul xumuyeckux snemenmos /[.M. Menoeneesa, ounamuueckue
mabauysl 015 modenuposarus Ilepuoouueckoil cucmemoi).
9 3.Ctpoenue aroma u nepuoaudeckuii 3akon /.M. Menneneesa. 1
ATOM — cllo)kHas yacTua. Sapo (IpOTOHBI U HEUTPOHBI) U AJEKTPOHHAs 0000uKa. M30TOMEI.
CrtpoeHwe 3IIeKTPOHHBIX 000JI0YEK aTOMOB AJIEMEHTOB MaJIbIX Meproa0B. OcOOEHHOCTH
CTPOEHUS DIIEKTPOHHBIX 000JI0UEK aTOMOB 3JIEMEHTOB OOJIBIINX NEPUOA0B (TIEPEXOTHBIX
anemeHToB). [lonsitue 06 opbuTansx. s-, p- u d-opouTanm.
10 | 4.Crpoenue aToma u nepuoanyeckuii 3akon /.M. Menneneena 1
DNEKTPOHHBIC KOH(UTYpAITUH AaTOMOB XUMUYECKHX dIeMeHTOB. CoBpeMeHHast (opMyTUpOBKa
MIEPUOANYECKOTO 3aKOHA. 3HAYCHHE TIEPHOJUICSCKOT0 3aKOHA U TICPUOIUIECKON CUCTEMBI
xummuueckux snemeHToB [[.M. MenzaeneeBa ass pa3BUTUSI HAYKU U TOHUMAaHUS XUMHYECKOI
KapTHUHBI MUDA.
5. 3auér «llepuoamyeckuii 3aKoH, [lepuoauyeckas cucreMa XuMu4deckux aemMeHToB [[.H. 1
11 MeHpeneeBa 1 CTpOEHUE aTOMay
Ilpogpunvusie u npogheccuonanvbHo 3Ha4UMble IneMeHmyl cooepixcanus: Paouoakmusrnocme.
Hcnonvzosanue paouoakmunsix u30monos 8 mexuuyeckux yensax. Penmeenosckoe usnyuenue
U e20 UCNoIb3068aHUe 8 MeXHUKe U Meouyune. Modenuposanue Kak Memoo npocHO3IUPOBAHUS
cumyayuu Ha npou3eoocmee.
CamocrosTenbHas pabota 00ydaromMXCsl: 3
1.CocraBieHue rmiaHa-KOHCIEKTa 1
2.IloaroToBka K 3a4€Ty 1
3. Cocrasiienne TaOIHUIBI 1
Tema 1.3. Coneprkanne y4eOHOro MaTepuarna: 7
Crtpoenue 12 1. onHas xuMHu4ecKas CBs3b 1
BellecTBa Karnonsl, nx o0Opa3oBaHKe U3 aTOMOB B Pe3yJIbTaTe MPOIecca OKUCICHUS. AHUOHBI, HX

06pa3OBaHI/IC M3 aTOMOB B PC3YJIbTATC MPOLCCCA BOCCTAHOBJICHUS. HMonnas CBsA3b, KaK CBA3b




MEXy KATHOHAMHU U aHHOHAMHU 32 CUET JIEKTPOCTaTUIeCKOro mputsbkenus. Kimaccuduxamms
MOHOB: 110 COCTaBY, 3HAKY 3apsi/ia, HAUIMIHIO THAPATHOW 0000uku. MoHHBIE
KpUCTaITMYeckue pemeTkd. CBOHCTBA BEMIECTB C MOHHBIM TUIIOM KPHUCTAJIMYECKOM
pemeTKu. (/lemoncmpayuu- Mooenb KpUCMAaiIUieckoll peuemKu Xiopuoa Hampust, 00pasybl
MUHEPAL08 C UOHHOU KPUCIANIUYECKOU PeuemKoll).

13

2. KoBajnieHTHas 1 MeTaJUIMYeCKasi XUMUYECKas CBS3b.

Mexanu3Mm 00pa3oBaHMsI KOBAJIEHTHOH CBsI3U (0OOMEHHBIN M JOHOPHO-AKIEITOPHBIA).
DneKTpooTpUaTeIbHOCTh. KoBaneHTHBIE MOMspHAs U HenoJsipHas cBsi3u. KpatHocTb
KOBaJIEHTHOM CBSI3U. MOJIEKyJIsipHbIE M aTOMHBIE KpUCTaJLInYecKue pereTku. CBoiicTBa
BEIIECTB C MOJIEKYJISIPHBIMU M aTOMHBIMU KPUCTAJUTMUECKUMU peleTkaMu MeTamndeckast
KPUCTAJNTHYECKas peIeTKa U METATMUECKasi XUMHUECKasi CBs3b. PU3NUECKre CBOWCTBA
METaJUIOB. (/{emMoHcmpayuu-mooenu KpUCmaiiuieckux peuenox «Cyxo2o ib0ay (Ui uooa),
anmasa, epaguma (unu keapya).[lpubopvl Ha HCUOKUX KPUCATLLAX).

14

3. ArperaTHble COCTOSHHS BEILIECTB M BOJOPOHAS CBsI3b. UMCThIC BELIECTBA U CMECH.
Trépnoe, sxunkoe u ra3000pazHoe cocTOsIHUS BemecTB. [lepexox BemecTa U3 0IHOTO
arperaTHoOro COCTOSIHUS B Jpyroe. BomopoaHas cBsi3b — 0COOEHHOCTH 3HaYCHUE

15

4. Cmecu BemiecTB. I oMorenHbIe u I'CTCPOIrCcHHbIC CMCCH. CocraB cMeceii: 00ObeMHas U
MaccoBas J0JHU KOMIIOHCHTOB CMCCH, MaCcCOBas J0JI4A HpHMGCGfI.

16

5. JlucriepcHbIe CUCTEMBI.

[TonsiTue o nucnepcHol cucteme. JlucnepcHas gasa u quciepcUOHHAs Cpefa.
Knaccudukanus qucnepcHsix cucteM [loHsITHE 0 KOJUIOMAHBIX cucTeMax. ([Jemoncmpayuu-
00pasybl pasiuyHbIX OUCNEPCHBIX CUCMEM. IMYIbCUL, CYCNEH3Ul, adpo30iell, 2elell U 30.1ell.
Koazynayus. Cunepesuc. gpghexm Tunoans).

17

6. 3auér «CTpoeHHe BemecTBa

18

7.Pemienue 3a1a4 - BEIUUCIEHUE MAaCChl M KOJIMYECTBA BEIIECTBA MPOIYKTa PEAKIIUHU IO Macce
MCXOJIHOTO BEILECTBA, COIEPHKAIIETO IPUMECH .

IIpoghunvrvie u npogheccuonanvHo 3HauuMble d1emenmol cooepacanus: Ionsiprocms ceazu u
noasipnocms monexynvl. Konoencayus, Texyuecmo. Boseonka. Kpucmannusayusa. Cyorumayus
u oecyonumayus. Anomanuu gpuszuueckux ceotcme 600vl. Kuoxue kpucmainnwi. Munepanot u
2opHble NOPOObl KaKa NpUpooHbvle cmecu. Imynbcuu u cycnenzuu. 3oau (8 mom yucie u
aspozonu) u ceau. Koazynayus. Cunepesuc.

CamocrosTenbHas pabota 00ydYaromMXCs:

1. cocraBiieHME KOHCIIEKTA

10




2.pelieHue 3aaad

3.MOJITOTOBKA K 3a4€Ty

4.110ATOTOBKA COOOIIEHNIT

5 oopmIIeHHE TPAKTUIECKON pabOThI

A

Tema 1.4.

Bonaa.
PacTBOpbBI.
JIeKTPOJIUTHYE
cKas
AUCCOMALNS

Copepxanue yueOHOro MaTepHana:

19

1. Bona. PactBopsbl. PacTBOpenue.

Bona kak pactBoputens. PactBopumocTs BemiecTB. HachlmeHHbIe, HEHACHIILICHHEBIE,
NEPECHIIIEHHBIE PACTBOPHL. 3aBUCHMOCTH PACTBOPUMOCTH Ta30B, KUAKOCTEH U TBEPABIX
BEILIECTB OT Pa3INYHBIX (pakTOpOB.

20

2.Pemenwue 3amay . MaccoBast 101 pacCTBOPEHHOTO BEIIECTBA, PACUETHI 10 YPABHEHUSIM
XUMHYECKHX PEaKIUil ¢ UCTIOIb30BaHUEM PACTBOPOB C OINPEIEIEHHONW MacCOBOM
pacTBop€HHOTO BelecTBa (B %) (Jemoncmpayuu- Pacmeopumocms eujecms 6 ooe.
Pacmeopenue 6 s6o0e ceproti kucromwl u coneii ammonus. Obpasyvl KPUCMALLO2UOPAMOS.
H320mosnenue 2uncogotl nossa3Ku,).

21

3. DnekTponautndeckas aucconuanus. [Tomoxenus TO/I.

DIEKTPOIUTHI U HEAJNIEKTPOIUTHI. DIEKTPOIUTHYECKAs JUCCoraius. MexaHu3Mbl
SJIEKTPOJIUTUUECKON JUCCOIMALINY JJIs1 BELIECTB C Pa3IUYHbIMU TUIIAMU XUMUUYECKOM CBSI3HU.
IM'mapatupoBanHble U HETUAPATUPOBAHHBIC HOHBI. CTETIEHD YJIEKTPOJIMTUYECKON

nuccoranui. CUIIbHBIE U ClIa0bIe AJICKTPOJIUTHI. Peakiimu HOHHOTO 0OMEHa. (OeMOHCmpayuu.:

npuzcomaoejienue AHCECMKOL 600bl U ycCmpaHernue ee Hcecnkocmu, 06pa31/;bl MUHEPATIbHBIX 600
pasiudrnozo HClS’HClLleHZ/l}l).

22

4, KI/ICJIOTBI, OCHOBAHHA U COJIK KAK 3JICKTPOJIUTELL

23

5.IIpaktuyeckas padora 1 «l[IpuroroBieHne pacTBopa 33 1aHHON KOHIIEHTPALIUN

-

24

6.Kontponpaas pabora «PacTBOpBI, DIEKTPOIUTHYECKAS AUCCOIUAITUS

Ipogunvuvie u npogheccuonanvro snavumvle snemenmsl cooeprcanus: Pacmeopenue Kax
@uszuxo-xumuueckuil npoyecc. Tennogvie a¢pgpexmui npu pacmeopenuu. Kpucmannocuopamol.
Pewenue 3a0au na maccosyro donro pacmeopénnozo eewjecmea.llpumenenue 600vl 6
mexHuueckux yensax. ’Kécmrxocmo 600wl u cnocobwi e€ ycmpanenus. Munepanvuvie 800bl.

CamocrosTenbHas pabota 00ydyaromMXCs:

1. cocraBieHue ypaBHEHUH peakiui

2.pelieHue 3aay

3.10r0TOBKA K KOHTPOJILHOM padoTe

Rk w

Tema 1.5.
Kaaccnduxann
A

Coneprkanne ydeOHOro MaTepuarna:

25

1. Kucnots! 1 ux cBoiictBa. KHCIOTHI KaK 3J1€KTPOIUTHI, UX KIacCU(UKALMS 110 pa3IHYHbIM
IIpU3HaKaM. XMMHUYECKHE CBOMCTBA KUCIIOT B CBETE TEOPUH HIICKTPOIUTHIECKOU

11




HEOPraHU4eCcKH
X coeIMHEeHUuH U
HX CBOJiCTBa

JYCCOIIHAIINH.

26

2.Kucnots u ux cBorcTBa.OCOOEHHOCTH B3aUMOICHCTBUS KOHIICHTPUPOBAHHON CEPHOU 1
A30THOU KHUCIIOT ¢ MeTajulaMu. OCHOBHBIE CIIOCOOBI MOTYYeHUsI KUCIIOT. ([emoncmpayuu-
83aumMooeticmsue azomHou U KOHYEHMPUPOBAHHOU CEPHOU KUCIOM C
memannramuJlabopamopHule onvimul- UCNLIMAHUE PACMEOPO8 KUCIOM UHOUKATNOPAMU.
Bzaumooevicmeue memannog ¢ kucnomamu. Bzaumooeticmsue KUCI0m ¢ OKCUOAMU MEMALO08.
B3zaumooeticmeue kuciom ¢ ocnosanusmu. Bzaumooeiicmeue kuciom ¢ conamu).

27

3. OcHoBanus U ux cBoicTBa. OCHOBaHUS KaK 3JIEKTPOJIUTHI, UX KiIaccu(UKaius 1o
Pa3JIMYHBIM NPU3HAKAM. XMMUYECKUE CBOMCTBA OCHOBAHUI B CBETE TEOPHUU
3JIEKTPOJINTUYECKON JuccolMaluu. PaznoxkeHre HepacTBOPUMBIX B BOJI€ OCHOBAHUI
(JlabopamopHbie onvimul-ucnvlmanue pacmeopos ujenroyell UHOUKAmopamu.
Bzaumoodeticmsaue wenoueii ¢ conamu. [Jemoncmpayuu - noayienue u coUCmsed amgphomepHo2o
2UOPOKCUOQ).

28

4.OcHOBHBIE CITIOCOOBI MOYUEHUsI OCHOBAHUH.

29

5.Conu u ux coiictBa. Coau Kak 1eKTposuThl. Conu cpeiHue, KUCIIbIE U OCHOBHBIE.
XMMHUYECKU CBOICTBA COJICH B CBETE TEOPHHU JICKTPOIUTHYECKON THCCOLMAIINY.

30

6.Crioco0bI nmonmyuenus coneit. (JlabopaTopHbIil ONBIT-B3aUMOICCTBUE COJIEH C
MeTayuiaMu. B3aumoaelicTBre colielt Ipyr ¢ IpYroM, TUAPOIIN3 COJIeH pa3IMuyHOTO THUIIA).

31

7.I'nnponus conen.

32

8.Oxcunpl u ux cpoiictBa. Coneobpasyromue 1 HecojieoOpasyromue okcuabl. OCHOBHBIE,
aM(OTEpHBIC U KUCIOTHBIE OKCHJIBI. 3aBUCIMOCTH XapaKTepa OKCHJIA OT CTETICHH OKHCIICHHS
00pa3yroliero ero Merajia. XuMHUueckue cBoiicTBa okcu1oB. [lonydeHne okcuos.
({emoncmpayuu - copenue ghocgpopa u pacmeopernue npoOyKma 2openusi 8 800e).

33

9.3auér «Kiacchl HEOPraHMYECKUX COETMHEHUIN

34

10.I'eneTnyeckas cBs3b MCKAY KiIaCCaMU HECOPTaHUYICCKUX coequneHuii . Urorm |
ceMmecTpa.

Ilpogpunvusie u npogheccuonanvHo sHauumbvie snemeHmol cooepxcanus: Ilpasuna
pasbasnenus ceproti kuciomol. Hcnonvzoeanue cepHotl KUciomol 8 npomvluiieHnocmu. Eokue
WENOYU, UX UCNONb308aAHUE 8 NpOMblUuLIeHHOCmU. | auénas u Hecauénas uzeecmn, ux
npumenenue 6 cmpoumenvcmee. I unc u anebacmp. I'uncosanue. [lonamue o pH pacmeopa.
Kucnommnas, wenounas u Hetimpanvhas cpeoa pacmsopos.

CamocTosTenbHas pabota 00yJarouxcs:

1.CocraBiieHre CXeMBI

-

2.CocTaBieHue AOOKiIaga

12




3.CocTaBieHNe ypaBHEHUN peaKkui

| kypc |l cemecTtp 44 yaca

Tema 1.6.
XuMuueckue
peakuun

CopepxaHue yaeOHOTr0 MaTepuaa;

35

1. Knnaccudukanus XuMHIECKUX peaKiui

Peakiuu coemuHeHus1, pa3iokKeHUs, 3aMeIeHHs, oOMeHa. KaTamuTiuueckue peakimu.
OOpaTtumbie 1 HEOOpPATUMBIE peakluu. | OMOTeHHbBIE ¥ TETePOTCHHBIC

peakiuu. IK30TepPMUIECKHE U SHAOTSPMUYECKUE peakiuu. TermnoBoi 3 hexkT XuMUIecKnux
peakuuii. TepMoxuMudeckue ypaBHeHUs ([emoncmpayuu- npumepsl HeoOpamumulx peakyuil,
uoywux ¢ 06pazosanuem ocaoka, 2aza uiu 600vl Jlabopamopmwiii onvlm- peaxkyus 3ameujeHus
Meou JHcene3om 8 pacmeope MeoH020 Kynopoca,).

36

2.OKHUCIUTEIBHO - BOCCTAHOBUTEIBHbBIC PEAKITUU.

Crenenb okucineHus. OKHUCIUTENL U BOCCTaHOBJIEHHE. BoccTaHOBUTEIb U OKUCIIEHHE. MeTo
3JIEKTPOHHOTO OasiaHca sl COCTABICHHS YPaBHEHHUH OKUCIUTENHHO - BOCCTAHOBUTEIBHBIX
peaKkuuii

37

3.CKOpOoCThH 00OpaTUMOCTh XMMUYCCKUX PEAKIIUHA XHUMHYECKUX PEaKIUi.

(IToHsiTHE O CKOPOCTH XUMUYIECKUX PEAKIUI. 3aBUCUMOCTh CKOPOCTH XUMHUYIESCKUX PEAKITUi
OT Pa3JIUYHBIX (PAKTOPOB: MPUPOIBI PEArUPYIOIINX BEUIECTB, X KOHIICHTPAIIHH,
TEMIIEPATYPHI, OT IIOBEPXHOCTH CONPUKOCHOBEHUS M UCIIOJIb30BAHUS
Katanu3aTopoB).O0paTuMblie U HEOOPATUMBIE peaklui. XMMHUYECKOE PaBHOBECHE U CIIOCOOBI
€ro CMeIIeHUsI.

(demoncmpayuu - peaxyuu, uoywue c 00pazoeanuem ocaoka, 2asa uiu 600bl).

38

4 Ilpaxtuueckas padora 2 «/3yueHne 3aBHCHUMOCTH CKOPOCTH XMMHYECKON pEeaKIMH OT
IIPUPOJIbI pEArHpYIOIINX BEIIECTB, KOHIICHTPAIIMHU, TEMIIEPATYPHI, KaTaIu3aTopa»

39

5.3auér «CKopoCTh U 0OPATUMOCTH XUMHYECKUX PEAKITHII»

[TpoduibHbIe U TpohecCHOHAIBHO 3HAYUMBIE AJIEMEHTHI cosiepkanus: [Tonarue 06
AIIEKTPONIN3E. DINEKTPOIN3 PACIIABOB, PACTBOPOB. DIEKTPOIUTUYECKOE MOTYyUCHHUE
amomunus. ["anpBaHoIUIacTHKa. ["anbBaHOCTerMs. PaduHupoBaHue IBETHBIX METALIOB.
Karanus. 'omoreHnHble U rereporeHsble Karanu3aropsl. [Ipomoropsl. Katanutudeckue siabl.
Wuru6uropsl. Ilpon3snBoaCTBO aMMuaka: ChIphbE, annapaTypa. HayuHble NpUHIMIBL

CamocTodTenbHas pabota 00yJarouxcs:

l.cocTaBiieHHE KOHCIEKTA

2.pelieHue 3anaqy

3.MOATrOTOBKA K 3a4ETYy

4.coctaBienue pedpepara

Tema 1.7

Coneprkanne yaeOHOro MaTepuarna:

SIS TSN TSN TSN NN

13




MeTaaiabl
M HeMeTaAJLIbI

40

1. Meramst . O6mmue croco6s! momyueHus: Metaiios. [lonstie o metaurypruu. CriiaBbl.
(OcobGeHHOCTH CTPOEHHUS aTOMOB M KPUCTALTIOB. Du3nueckre 1 XUMHUYECKHUE CBONCTBA
METAJIJIOB. DJIEKTPOXUMHUYECKHUN psiji HAIPSHKEHUH METaJIJIOB. )

41

2. IIpaktraeckas padota 3 «3yueHne GU3NIECKUX CBONCTB METAIOBY

[TupomeTaimyprusi, THAPOMETAIUTYPrUs U 3JeKTpoMeTaiTyprusi. CrijiaBbl YepHbIE U [IBETHBIE)
(demoncmpayuu-xonnekyus memannos. Bzaumooeiicmeue memaniog c Hememaiiamu
(orcenesa, YuHKa U AIOMUHUS C CEPOU, ANIOMUHUS C UOOOM, CYPbMbL C XIIOPOM, 20peHle
Jrcenesa 6 xaope, coperue memannos.JlabopamopHuvie onvimul.-03HAKOMIEHUE CO
cmpykmypamu cepo2o u benozo yy2yna. Pacnosunasanue pyo sicenesa).

42

3. Hemerasisl .

OCOOCHHOCTH CTPOCHUS aTOMOB. HeMeTasuibl — mpocThie BEIIEeCTRA.

OKHCITUTENEHBIC CBOMCTBA HEMETAUIOB. BoccTaHOBUTEIIBHBIC CBOMCTBA HEMETAJUIOB.
(demoncmpayuu- Konnekyus Hememannos Koanexyuu npooykyuii cunuxamuoi
npomvlunienHocmu (cmekia, gapghopa, gpasnca, yemenma pasiuuHbix Mapok, opeHue
Hememainios -cepwvl, hocgopa, yeus)

43

4. HpaKTI/I‘ICCKaH pa60Ta 4 «Pemenne OKCIICPUMCHTAJIbHBIX 3a/1a4 Ha ITOJIYUYCHUC U
PACIIO3HABAHUC I'a30B)

44

5. IlpakTuueckas pabota 5 «PenieHue sKCriepUMEHTaIbHBIX 33/1a4 HA UICHTU(PUKAIIIO
HEOPTraHWYECKHUX BEIIECTBY

[TpodunpHbIe U TIpOodeCcCHOHATBFHO 3HAYUMBIE JIEMEHTHI cojiepkanus: Kopposus MeTanos:
XUMUYECKAst U AJICKTPOXUMUYECKAsl. 3aBUCUMOCTh CKOPOCTH KOPPO3UHU OT YCIOBHI
oKpyxarotei cpenbl. Knaccupukanus KOppo3un METaIOB 10 Pa3IMYHBIM
npusHakaM.CriocoOsbl 3alUThl METAIIIIOB OT KOppo3uH. [Ipon3BoICcTBO UyryHa U CTalu.
[Toryuenue HemMeTaIOB (PPAKIIMOHHON MEPEroHKON JKUIKOTO BO3JyXa H JEKTPOIH3OM
pacIIaBoOB WJIM pacTBOPOB AIEKTPOIUTOB. CHUIIMKATHAS MPOMBIIIIEHHOCTH. [Ipon3BoacTBO
CEpHOM KUCIIOTBI.

CamocTosTenbHas paboTta 00y4yaroumxcs:

1.CocraBieHne ypaBHEHHN peakuil

-

2.CocrasiieHrue cOOOIIEHMI

[EY

3.IToaroroBka Kk 3a4€Ty

[EEY

4.cocTaBlIcHHUE INIaHA- KOHCIICKTA

-

5.ohopmIiIeHHE TPAKTHIECKON paboThI

‘ PA3ZJIEJI 1l. OPTAHUYECKAS XUMMUSA

344

14




Tema 2.1 CopnepxaHnue yueOHOro MaTepHana: 4 2
OcHoBHBIE 45 1.IIpenmer oprannueckoil xumuu. OpraHuyecKre BelecTBa. Teopust CTpOEHUS] OPraHunYeCKUX 1 2
TMOHSITUS coenuHeHuit A.M. BytnepoBa ([emoncmpayus mooenu MOAeKy 20MON0208 U UBOMEPOS
OpraHHYecKoi Op2aHUYecKUx coeOuHeHull, 1a00pamopHblil ONbIM — U320MOosLeHUe MoOeell MOLeK)/l
XHMHHU H Op2aHu4ecKux gewecma)
Teopust
CTPOEHUA 46 2. Knaccudukaius opraHu4ecKux COeTMHECHUI 1
OpraHueCcKux 47 3. U3omepust u TuIBI peakuii B OpraHuveckoi xumMuu. BzaumHoe BIUsSHUE aTOMOB B 1
coeTMHeHMi MOJIEKYJIaX OPraHUYECKUX COCIMHEHUN
48 | 4.3au€r «OCHOBHBIE MOHATHUS OPTAHUYECKOM XUMHUH U TEOPHUS CTPOCHUSI OPraHUYECKHUX 1
COCTMHEHUIN»
1
CamocTosrenbHas pabota 00yJaronmxcs: 1
1.IlogroroBka K 3a4é€ty 1
Tema 2.2 Cogepxanue yueOHOro MaTepHana: 10
YrIeBo1OpOAbl |49 | | AnKaHbl: TOMOJIOIHYECKHH Psil, H30MEpHs U HOMEHK/IATYpa. XUMUUECKIE CBOICTBA H 1 2
" ux MIPUMEHEHUE aIKaHOB Ha OCHOBE CBOWCTB. L{uknoankansl. ([Jemoncmpayus — copeHue memana
NpHPOAHBIE U OMHOWEHUE K PACMEOPAM NePMAH2AHAMA KA U ODOMHOL 600€)
HCTOHUKH 50 | 2. AJKeHBI - TOMOJIOTUYECKU psill, U30MEpHs U HOMeHKJaTypa. [lonmydyenne u xumMmuyeckue 1 2
cBoiicTBa aTMieHa. [IpuMeHeHune 3TueHa Ha OCHOBE CBOMCTB. (Jemoncmpayus — coperue
SMuseHa u OMmHoueHuUe K pacmeopam nepmaneanama Kauus u opomuou eode.Illonyuenue
amuneHa peaxyuetl oecuopamayuu SMaHoia)
o1 3. AnkasMeHbl: OHATHE, XUMUYECKHE CBOMCTBA, NOTy4YeHHue, IpuMeHeHue. HatypanbHelii u 1 2
CUHTETHUYECKUN KayuyKu. Pe3uHa. ([Jemoncmpayusa-pasnodicenue Kayuyka npu Hazpesanuu,
ucnslmatue NpoOYKmoe8 pasiodxHceHusi Ha HenpeoenbHocms JlabopamopHulil onvlm-
O3HAKOMJIEHUE C KOJLIeKYuell KayyyKko8 U 00pasyamu u30eiui U3 pe3uHbsl).
52 | 4. Anxunbl. AuetwieH. XUMHUYECKHE CBOMCTBA, IPUMEHEHNE Ha OCHOBE CBOICTB, 1 2
MesxxkiaccoBasi H30Mepus ¢ alIKalueHaMu. ([emoncmpayus — 2openue ayemuiena u
OmHouleHue K pacmeopam nepmaneanama Kauusa u opommnot eooe.llonyuenue ayemunena
2UOPOIUZOM KapOUuoda Kanvyusi)
53 5. Apensl. benzon, xumuueckue cBoricta. [Ipumenenne 0eH3051a HA OCHOBE CBOMCTB. 1 2

15




54

6. Pemenue 3amau 1o TeMe «YTIIEBOAOPOIBI

55

7. KonTponbHas pabota «YTJIEBOJOPOIBI»

56

8.I1pupoaHbIe HCTOYHHUKH YTIIEBOAOPOAOB. [IprpoIHEIii Ta3: cOCTaB, IPUMEHEHUE B KAUECTBE
toruBa. Hedtb. CoctaB Hedtu. [lepepaborka HedTn . Hedrenponyktel.y (Jemorncmpayus-
KoJLIeKyusi 00paszyos Hegpmu u negpmenpodykmos. JlabopamopHulii onvim- 03HaAKOMIEHUe C
KoaneKyuel 0opasyoe Hegpmu u npooyKmos eé nepepabomii)

57

9. 3auér «IpupoaHbIE HCTOYHUKH YIJIEBOJOPOIOBY

[

CamocrosTenpHas pabota 00ydJaromMXCs:

1.CocraBiieHHE ypaBHEHUI peaKinil

2.Pemenue 3agau

N [W

Ipogunvuvie u npogheccuonanbHo sHavuMble d1eMeHmbl COOepAHCAnUs: npasuio B.B
Mapxkosnuroea. Knaccugpurayus u naznavenue xayuyxkos. Knaccugpuxayus u nasnauenue
pe3unvl. Bynkanuszayus kayuyka.llonyyenue ayemunena nupoausom memana u KapouoHvim
cnocobom. Peaxyus nonumepuzayuu sunuaxiopuod. Ilonusununxiopuo u e2o npumeHenue.
Tpumepuzayus ayemunena 6 oenson.llonamue o6 sxcmparkyuu. Boccmanosnenue
Humpobenzona 6 anunut. I omonozuueckuii pso aperos. Tonyon. Humpoganue monyona.
Tpomun.OcHosHble HanpasieHus NPOMbIULIEHHOU nepepabomku npupoono2o 2asa. Ilonymuwiii
He(hmaAHoU 2a3, e2o nepepabomxa. Ilpoyeccol npomvluiieHHOU nepepabomku Heghmu: KpeKuue,
pugopmune. Okmanogoe yucio OeH3UH08 U YemaHo8oe YUCIO0 OU3ETbHO20 MONIUSBA.
Koxcoxumuuecrkoe npouzgoocmeo u e2o npooykyus.

Tema 2.3.
Kucaoponcone
pxamue
OpraHuvecKue
COCAUHCHUA

Coneprkanue ydeOHOro MaTepuarna:

58

1. IlpenenbHble onHOATOMHBIE ciupThl. [lomydeHune u cBolicTBa 3TaHoNa [IpuMeHeHue
ATaHOJIa HA OCHOBE CBOMCTB. AJIKOTOJIN3M, €r0 MOCIEICTBUS U peaynpexaeHue.l muuepun
KaK MPEJICTABUTEb MHOTOATOMHBIX cITUpTOB. KauecTBeHHas peakiiysi Ha MHOTOaTOMHbBIE
CIUPTHI (¢ demoncmpayueti). [lpumenenune runepuHa.» (Jlabopamopruiti onvim -
pacmeopenie eiuyepuna 8 8ooe u szaumooeticmsue ¢ uopoxcuoom meou(ll).

59

2. ®eHon. PuzNUecKue U XMMUYECKUE CBOMCTBA, B3aMMHOE BIMSIHUE aTOMOB B MOJIEKYIIE,
IIPUMEHEHNE Ha OCHOBE CBOUCTB. ([lemoncmpayuu - pacmeopumocms enona 6 6ooe npu
00bIuHOU memnepamype u npu Hacpesanuu.Kavecmeennvie peakyuu Ha ¢heHon).
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60

3. AnbieruIbl ¥ KETOHBI - TIOHATHE 00 albJIerHIaX U KeTOHAX, allbJieTuIHasl (yHKIIMOHATbHAS
rpyIa, CBoMcTBa (hopMaNbaeTuia, IPUMEHEHNE Ha OCHOBE CBOMCTB, TIOYYCHHUE aJb/ICTHIIOB
OKHCIICHHEM COOTBETCTBYIOLINX CIIUPTOB (emoHcmpayus-oKucieHue anb0ecuoos u 2nioKo3vl
8 KUCI0mYy ¢ NoMowbto 2uopokcuda meou(ll).

61

4.KapOoHOBBIE KHCIIOTHI - IOHATHE, KapOOKCUIIbHAS (PYHKIIMOHAJIBHAS TPYIINA, TOJTydeHHE
OKHUCJICHHEM albJieru1oB. [IpeaenbHble 0JHOOCHOBHBIE KApOOHOBBIE KUCIOTHI. 8 XUMUYECKHE
CBOICTBa MPEAETbHBIX OJJHOOCHOBHBIX KapOOHOBBIX KUCIOT. XMMHUECKHE CBOICTBA YKCYCHOM
KHUCJIOTHI, IPUMEHEHHE HAa OCHOBE CBOWMCTB. BhIciine )KUpHbIE KUCIOTHI - MaJIbMUTUHOBAS U
cTeapuHoOBas. (JlabopamopHbwlil OnbIM-c80UCMBA YKCYCHOU KUCIOMbL, 00UUe CO CEOLUCMEamU
MUHEPANbHBIX KUCTIOM).

62

5. IlpakTrueckas pabota 6 «/3ydeHHE KHCIOTHBIX CBOHCTB KapOOHOBBIX KUCIOT)

63

6. Cnoxxubie 3¢upsl U kupbl. [lomyueHue cnoxxHbIX 3(UPOB peakiueil aTepuduKanuy,
CJIOXHBIC YPUPHI B MPUPOJIC, UX 3HAUYCHUE, IPUMEHEHUE Ha OCHOBE CBOMCTB. JKUpHI Kak
CJIOKHBIC YPUPBI, KIaCCUPUKAIHS KUPOB. XUMUUECKUE CBOMCTBA )KUPOB: THIPOJIH3 U
TUIPUPOBAHUE KHUJIKUX )KHPOB, IPUMEHEHIE Ha OCHOBE CBOMCTB. OMBLICHUE )KUPOB-
THJIPOJIM3 KUPOB B MIEIIOYHOU cpeze. Mbuia.

(demoncmpayus-koniekyus 3¢pupruix macen Jlabopamophwiii onvlm-00Kazamenbcmeo
HEeNnpeoebHO20 XapaKmepa HCuoKo2o Hcupd.)

64

7. YraneBoabl. MoHOCaxapuibl, IMcaxapybl, IIOJIUCAXaPHIBL.

Krnaccudukanus yrineBoos. ['oko3a-BemiecTBo ¢ IBONCTBEHHONW (QyHKIIMEH-
IBJETUAOCIHPT, XMMUYECKHE CBOWCTBA, TPUMEHEHHE HAa OCHOBE CBOMCTB. 3HAYCHHE
YTJIEBOOB B )KUBOM MPHUPOJIE U KU3HH YelloBeKa. [IOHATHE O peakIusIX MOJIUKOHICHCAIINH U
THJIpOJIM3a Ha MpUMeEpe B3aUMOIIPEBPAILCHUH TTII0K03a <> Moymucaxapuy (lemoncmpayus-
peaxkyust cepedpAHO20 3epKana anb0e2udos, 2I0K03bl U KaUeCmeeHHAas peaKyus Ha Kpaxmall.
JlabopamopHnwiii onvim - 3aumooelicmaue 2IoKo3bl U caxapo3wvl ¢ 2uopoxcuoom meou(ll) u
KauecmeeHHas peakyus Ha KPaxmai.)

65

8. Ilpaktuueckas padora 7 «M3ydeHre XUMHUYECKUX CBOMCTB IITFOKO3bI»
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IIpogunvuvie u npogheccuonanvHo 3Havumvle s1emenmol cooepacanus: Memunoswiii cnupm u
€20 UCNONb308AHUE 8 KAYeCmEe XUMULECKO20 cbipbs. TokcuuHoCcms MemaHona u npasuia
mexHUKu 6e30nacHocmu npu pabome ¢ HUM. IMUIEH2IUKONb U e20 npumenenue. TokcuyHocmy
IMUNIEH2NIUKOJIAL U NPABUNLA MEeXHUKU be3onacHocmu npu pabome ¢ Hum.Ilonyuenue ¢enona uz
NPOOYKIMOE KOKCOXUMUYECKO20 NPou3eoocmea u u3 benzona. llonukonoencayus
gopmanvoecuda c henonom 6 gheHonohopmanbOecuonyo cmoy.

Ayemanvoecuo. [lonssmue o kemonax Ha npumepe ayemona. Ilpumenenue ayemona 8 mexuuxe
U NPOMBIUIEHHOCTIU.

MHnoeoobpazue KapOOHOBHIX KUCIOM (WaBeNe8oll KUCIOMbL KAK 08YXOCHOBHOU, AKPULOBOU
KUCIOMbL KAK HenpeoenbHOU, OeH30UHOU KUCIombl Kak apomamuyeckoti). [lnenkoodpasyowue
macna. 3amena Hcupoe 6 mexHuke Henuwedbim coipvem. Cunmemuyeckue morwuue cpeocmad.
Monounokucnoe 6pooicenue 2nokosvl. Kuciomonounsie npodykmol. Cunocoeanue Kopmos.
Humpoeanue yennonosol. [lupoxkcunumn.

CamocrosTensHas pa60Ta 06y11a}oumxc;1:

l.cocTaBnenue ypaBHEHUN peakiui

2. opopmIiieHHE TPAKTUYECKON pabOThI

=N W

Tema 2.4.
A30TCoaepKann
ue
OpraHuvecKue
COeIMHEHHUS.
IHonumepsl

Coneprxkanue yaeOHOro MaTepuana:

66

1. AmuHBI - OHATHE, KiIacCUUKALIK, HOMEHKIIaTypa. AHUIIUH - OpPraHu4ecKoe OCHOBaHUE,
[0JIyuyeHUE, IPUMEHEHHE Ha OCHOBE CBOMCTB . (/[emoncmpayuu - 83aumooeiicmaue amMmuara u
AHUTUHA C CONAHOU KUCIOMOU, peaKyusi AHUIUHA ¢ OPOMHOU 800011)

67

2. AMUHOKUCIIOTHI — T YHKIMOHAIbHBIE OpraHUYECKHUE COSTUHEHUS.
['omonoruyeckuit psj, GuU3NYecKue CBOWCTBA, N30MepHsi. XMMHUYECKHE CBONCTBA
aMHHOKHUCJIOT, IENTU/IHAS CBA3b U MOJUIIENTUIbI, IPUMEHEHHE HA OCHOBE CBOWCTB.
(demoncmpayus - 0okazamenbcmeo Haruyus GyHKYUOHATbHBIX 2DYNN 8 PACBOPAX
AMUHOKUCTIOM).

68

3 benku - cTpyKTyphI O€JIKOB, GU3NYECKUE U XUMUYECKHE CBOMCTBA. bronornueckue
byHKIMK OENKOB. (/[emoHcmpayuu - pacmeopeHnue u ocaxcoenue 6eikos, ysemmuvle peaKyuu
benkos, copeHue nmuubeeo nepa u wepcmsinou Humu.Jlabopamopuwie onvimoi- Pacmeéopenue
benxos 6 6ooe. Obnapyicerue OEIK08 8 MOJIOKe U 8 MACHOM OyIboHe. [lenamypayus pacmeopa
OenKa KypuHo2o auya Cnupmom, pacmeopamu Coieti msaxiCeablx Memaiilos U npu Hazpesanuu,).

69

4. ITpaktuyeckas padora 8 « KauecTBeHHas peakiyst Ha OCIKH»

70

5.I1onumepsr.
Benku u monucaxapuapl Kak moiaumMepsl [lmacTMaccsl, noiryuyeHne NoJIuMepoB peakiuen
MOJTMMEPH3AIMH U TIONUKOHIeHCand. TepMOIuIacCTHIHBIE i TEPMOPEaKTHBHBIE IJIACTMACCHI.
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IIpencraBurenu rmiacTtmMacc

71 6.Kayuyku u BosokHa. Kaydyku — mpupoHbIe B CHHTETHYECKHE TIoJIMMephl BostokHa, nx 1 2
knaccudukanus. [lonmydyenne BonokoH. OTnenbHbIC TPEICTABUTENIN XUMHYECKUX BOJIOKOH.
72 7. Ilpaktnueckas pabora 9 «Pacmo3HaBaHHE IJIACTMACC U BOJIOKOHY 1
73 | 8. HyknenHOBBIE KUCIOTBI 1 2
74 9. ®epMeHThI, BATAMHUHBI 1 2
75 10. 'opmonsbl, 1eKapcTBa 1 2
76 11 Ilpaktuueckas pabota 10 « Pemenue sxcnepuMeHTaIbHBIX 33724 Ha UACHTU(DUKAITUTIO 1
OpPTaHUYECKUX COCIMHEHUI
77 | 12.1uddepeHurpoBanHbIi 3a4ET 1
78 13.06001menue 3nanuit kypca. UToru kypcea. 1 2
IIpoghunvuvie u npogheccuonanbHo 3HavUMble dIeMeHmbl CO0EPHCAHUA: AMUHOKANPOHOBAS
kucnoma. Kanpou kax npeocmasumens nOIUAMUOHBIX 80]I0KOH. Hlcnonv3o8anue 2uoponusa
benxos 6 npomviunennocmu. Ionusununxiopuo, norumempagpmopsmuiet(meghion).
Denonopopmanboecuonvle 600CMBO XUMULECKUX BOTOKOH.
CamocTosTenpHas padoTa 00yJaronXxcs: 10
1.obopmiieHHE MPAKTUYECKON pabOThI 1
2.coCTaBJIEHUE YPABHEHUHN peakUuuid 1
4. paboTa HaJ UHIUBUIYAIBHBIM TTPOCKTOM 8
Hroro 784 BCETO 117 =784+ 117

39y c.p.

JuddepeHIMpoBaHHBIN 3a4ET - 2 ceMecTp
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IIpumepHbIie TeMbl pedepaToB (I0KJIA/10B), HHANBHAYAJIbHBIX POEKTOB

* buoTexHoI0rHUs U reHHas nHXXeHepuss — TexHosiorun XXI Beka.

* HanotexHoIOrusl Kak NPUOPUTETHOE HAMIPABIICHUE PA3BUTHS HAYKH U MPOU3BOJICTBA
B Poccuiickoit @enepanuu.

» CoBpeMeHHBIE METO bl 00e33apakuBaHuUs BOIBI.

* AJIIOTpONUsL METAJLIOB.

* JKuznup u pesrenbHocTh .M. Menaeneena.

* «[lepuoanueckomy 3aKoHy Oyayliee He TPO3UT pa3pyLICHUEM. .. »

* Cunre3 114-ro anemenTa — TpuyMd poCCHICKUX (PU3UKOB-AEPIIMKOB.

* M30TOMNBI BOAOPOAA.

* Mcnonb30BaHue paIiOaKTUBHBIX U30TOMOB B TEXHUUECKUX LIEIISX.

* PEHTreHOBCKOE M3Iy4eHUE U €ro UCII0JIb30BaHNE B TEXHUKE U MEJIULIMHE.

* [[l1a3ma — 4eTBEPTOE COCTOSIHUE BELIECTBA.

* AMop(dHBIE BelIeCcTBa B IPUPOJIE, TEXHUKE, OBITY.

* OxpaHa OKpy»Karollen cpelibl OT XUMUYECKOT0 3arpsi3HeHus. KoinyecTBeHHbIE Xa-
PAKTEpUCTUKH 3arpsI3HEHUS OKPYKAOLIEH Cpe/Ibl.

* [Ipumenenue TBepaOro 1 razoodpaznoro okcujaa yraeposaa (IV).

* 3anmTa 030HOBOI'O 3KpaHa OT XMMHUYECKOT0 3arpsI3HEHUS.

* ['pyboaucniepcHble CUCTEMBI, MX KiIacCH(UKALUS M UCIIOJIb30BaHUE B Mpodeccro-
HaJIbHOM €S TEeIbHOCTH.

* KocMeTnueckue reiu.

* [IpumeHeHmne CycrieH3ui U 3MyJIbCUN B CTPOUTENIBCTBE.

* MuHepansl 1 TOpHBIE TOPOABI KAK OCHOBA JIUTOC(HEPHI.

* PacTBOpBI BOKpYT Hac. TUIBI pacTBOPOB.

* Boja xak peareHT u cpesa 1ui XUMUYECKOI0 IIpoLecca.

* JKuznb u gestenbHocth C.AppeHuyca.

* Bkitag 0T€UeCTBEHHBIX YUEHBIX B PA3BUTHE TCOPUU AIEKTPOIUTHUECKOM THUCCOIra-
LUH.

* YcTpaHeHHe )KECTKOCTH BOJIbI Ha MMPOMBIIIICHHBIX MTPEANPUATUSIX.

 CepHasi KUCTIOTa — «XJIE0 XMMHUYECKOM MPOMBIIIIIEHHOCTHY.

* Mcnonb30BaHNE MUHEPATBHBIX KUCIOT HA MIPEANPUITHSIX PA3TUIHOTO MPODUIIA.

* OKCHJIBI U COJIM KaK CTPOUTENIbHBIE MAaTEpHAIIbI.

* lcropus rumnca.

* [IoBapeHHast cOJIb KaK XUMHYECKOE CHIPhHE.

* MHoOronukuit KapOOHAT KAJIBIHS: B IPUPOJIE, B POMBIILIEHHOCTH, B OBITY.

* Peakmiu ropeHust Ha MPOU3BOJICTBE U B OBITY.

* BupTyanbHoe MoIeTUpOBaHNE XUMHUECKUX IPOIIECCOB.

* DJIEKTPOJIN3 PaCTBOPOB JIEKTPOIUTOB.

* DJIEKTPOJIN3 PACIJIaBOB AJIEKTPOJIUTOB.

* [IpakTryeckoe MpUMEHEHHE AIIEKTPOIn3a: padhUHUPOBAHUE, TATbBAaHOIIACTHKA,
raJIbBaHOCTETHUS.

* McTtopust moy4eHus: 1 IpOU3BOACTBA AIIFOMUHUS.

* DJIEKTPOJIUTUYECKOE NIOJTyuyeHUe U paHUPOBAHNUE MEIH.

* Xwuznp u gesrensHoCcTs I'.JIpBH.

* Posib METaI0B B UCTOPUH YETTOBEYECKON UBWIIM3ALMU. FIcTOpUs 0T€YeCTBEHHOM
yepHoi MeTayutypruv. COBpeMEHHOE METAJUTYPru4eckoe MpOU3BOJICTBO.

* lcTopust 0Te4eCTBEHHON IBETHOW METAJUTYpruH. POk METauIoB U CIIJIaBOB B HAYYHO-
TEXHUUYECKOM IIPOrpecce.

* Koppo3zust MeTanioB 1 criocoObI 3a1IUThl OT KOPPO3HUH.

* NHepTHBIE WK OJIaTOPOTHBIC Ta3blI.

* Poxxparomniiie cojim — rajgoreHsbl.

* McTopust IBEICKOMN CITUYKHU.



® I/ICTOpI/IH BO3HHUKHOBCHHS U PA3BUTHUA OpFaHquCKOﬁ XHUMHUH.

* )Kuznsb u gearenpHocts A.M.byTtieposa.

* ButaimsMm u ero kpax.

* Posib 0TE€UECTBEHHBIX YUEHBIX B CTAHOBJICHUH U PA3BUTUU MUPOBOW OPraHUYECKON
XUMHHU.

* COBpEMEHHBIE NPECTABICHUS O TEOPUU XUMUYECKOTO CTPOEHHUS.

* DKOJIOTUYECKUE aCIEKThl UCIIOJIb30BaHUs YIIIEBOJOPOIHOTO ChIPbSI.

* DKOHOMUYECKHE aCMEKThl MEKIYHAPOAHOIO COTPYIHUYECTBA 10 UCIIOJIB30BAHUIO
YIJ1€BOJIOPOJAHOIO CBIPBSI.

* Ucropus oTKpbITUS U pa3pabOTKU Ia30BbIX U HE(PTAHBIX MECTOPOXKAeHUI B Poccuii-
ckon Penepanuu.

* XUMHUS YTIEBOIOPOAHOTO CHIPBS M MOs Oyayias mpodeccus.

* YII1I€eBOAOPOIHOE TOIIMBO, €r0 BUJIbl U HA3HAYCHHUE.

* CUHTETUYECKUE KayuyyKU: UCTOPHS, MHOr0oOpa3ue U MepCreKTUBBI.

* PesuHoTeXHMUECKOE MPOU3BOCTBO U €T0 POJIb B HAYYHO-TEXHUUYECKOM IPOrpecce.
» CBapo4HOE IPOU3BOACTBO U POJIb XUMUHU YIIEBOAOPO/IOB B HEM.

* HedTh 1 ee TpaHCTIOPTHPOBKA KAaK OCHOBA B3aUMOBBITOTHOTO MEXKTYHAPOIHOTO
COTpyAHUYECTBA
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3. YciaoBus peaausanuy y4eO0HOMH AU CHUTINHBI

3.1 YueOHO-MeTOAUYECKOE H MATEPHATLHO-TEXHUYECKOE O0ecredeHue
NPOrpaMMbl y4eOHOM M CIUTIIUHbI

OGopynoBanne y4eOHOTO KaOMHETAXUMHUS:
- IOCAZ0YHbIE MeCTa M0 KOJUYECTBY OOyUaroMIUXCs;
- pabouee MeCTO MpenojaBaTes;
- KOMIUICKTBI METOAMYECKUX U JTUIAKTUYECKUX CPEICTB 00ydEHUSI.

* MHOTO()YHKITMOHAIBHBIH KOMIIEKC IPENOo/IaBaTels;

* HarJISIIHbIE TOCOOUS (KOMILIEKThI Y4eOHBIX TaOIuIl, IJIaKaTOB, IOPTPETOB BbI-
JAIOIIUXCS YYCHBIX, MOJIEIN, MYJISKH OOBEKTOB, COCTABIISIONINX IKOJIOTHYECKYIO
CUCTEMY U JIp.);

* nH(OPMAIIMOHHO-KOMMYHHKAIIMOHHBIE CPEICTBA:

MYJIbTUMEINITHOE 000py/I0BaHNE

- BUZICOTEXHHKA;

- IEPCOHAIBHBIN KOMIIBIOTEP JJIsI IPETIOIaBaATENIS;

- HHTEpAaKTUBHAs J10CKa ( METOJUYECKUI OTAEN )

- IPOEKTOP.

» Jlureparypa:

1 TIabpuensn O. C., Ocmpoymos HU. I Xumus s npodeccuit U CHerUaTbHOCTEH
TeXHUYECKOronpoduis: ydeOHUK JIJIs CTYA. YUpexIeHul cpel. npod. odpazoBanus. — M., 2017.

2 T'abpuensn O. C., Ocmpoymos U. I, Cnaokos C. A., [Jopogheesa H. M. TlpakTuKyM:
yueb. [TocoOue nns cTyn. yupexaenuit cpen. npod. odpasosanus. — M., 2017.

3 I'abpuensan O. C., Ocmpoymos U. I'., Cnaokos C. A. Xumusi: mocoOue i MOArOTOBKU
k EI'D: yueb. mocobue uis cTyn. yupexxaeHuii cpea. mpod. oopazosanus. — M., 2015.

4 I'abpuenan O. C., Jlvicosa I'. I. Xumusi. TecTsl, 3a7a9u ¥ yIpaXHEHUs: yueb. mocodue
JUIS CTYJI. yUpexaeHui cpea. npod. oopazosanus. — M., 2017.

5 Epoxun [O. M., Kosanesa H. b. Xumus nmnsg mnpodeccuid W CHEIUATbHOCTEH
TEXHUYECKOTO M €CTECTBEHHO-HAYYHOTO NMpoduiei: y4eOHUK JUTsl CTYl. YUPEKIECHUN cpel. mpod.
obpazoBanus. — M., 2016.

6 Epoxun FO. M. Xumus: 3aaui U yIpakKHEHUs: yue0. mocoOue JUIsl CTyA. YUIpPEeKICHUN
cpea. npod. obpazosanus. — M., 2017.

7 Epoxun FO.M. COOpHUK TECTOBBIX 3aJaHMH MO XUMHUU: y4yeOd. mocodue s CTyA.
VYupexaenuit cpea. npod. oopasosanus. — M., 2016.

8 Epoxun FO. M., Kosanesa M. b. Xumusi nns mpodeccuii W crenmaabHOCTEH
TEXHUYECKOTO NMPOoduiIst. DIEKTPOHHBINA yueOHO-MeTouuecKuii koMmiuieke. — M., 2015.

9 Cnaoxos C. A., Ocmpoymos U. I'., I'abpuensn O. C., Jlykvanosa H. H. Xumus st
npodeccuif M CHEIUATBHOCTEM  TEXHMYECKOro mnpoduis. DIEKTPOHHOE  HIPUIIOKEHUE
(3MeKTpOHHOE YUeOHOE U3/IaHue) IS CTY/. yUpexkaeHul cpea. mpod. oOpazoanus. — M., 2016.

HNHTEepHET-pecypChl

www. pvg. mk. ru (omumnuazna «ITokopu BopoObeBbI TOpBI»).

www. hemi. wallst. ru (O6pa3zoBaTenbHbIN CAalT IS MKOJBHUKOB «XHUMHSI»).
www. alhimikov. net (OOpa3oBaTenbHBIN CAaUT AJIS MKOIBHUKOB).

www. chem. msu. su (3nekTpoHHas OMOINOTEKA 11O XUMHH ).

www. enauki. ru (MHTepHeT-u3aHue s yuureneid «EcrecTBeHHbIE HAyKNY).
www. lseptember. ru (MeToanueckas razeta «llepBoe ceHTAOP»).

www. hvsh. ru (kypHas «XUMUS B LLIKOJIEY).

www. hij. ru (kypHan «XUMHS U KUZHBY).

www. chemistry-chemists. com (3JIEKTPOHHBIN KypHaT «XUMHKH U XUMUSD).
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4. KoHTpOJIb Ka4ecTBAa M OLIEHKA Pe3yJIbTATOB OCBOEHHS YUeOHOM JUCUMIIJIMHBI.

PesyabTaThl 00y4eHusi ( OCBOCHHbIE YMEHHUS,
YCBOEHHbIE 3HAHUS)

®opMbI U METOAbI KOHTPOJISI U OLEHKH
pe3yJIbTaTOB O0yUYEHUS

BaskHelinmme xumuyecKne MNOHATHSA

3HaTh

OIIpeICIICHUE MOHATUI -

BELIECTBO, XUMUYECKUH 3JIEMEHT, aTOM,
MOJIEKYJ1a, OTHOCUTEIIBHBIE aTOMHAsI U
MOJIEKYJISIpPHAsi MaccChl, MOH,

AJJIOTPOIIHS, U30TOIBI, XMMHYECKas CBA3b,
ANEKTPOOTPHULATEIBLHOCTD, BAJICHTHOCTb,
CTEIIEHb OKHUCIICHMSI, MOJIb, MOJIIPHAs Macca,
MOJISIPHBIA 00BEM ra3000pa3HbIX BELIECTB,
BELIECTBA MOJIEKYJIIPHOTO U
HEMOJIEKYJISIPHOTO CTPOEHHUS, PACTBOPSI,
NEKTPOJIAT U HEIIEKPOJIUT,
ANEKTPOJIUTUYECKAS TUCCOLHALINS,
OKHCJIUTENb U BOCCTAHOBUTEIb, OKUCIICHUE U
BOCCTaHOBJICHHE, TEIUIOBOH A (EKT peaku,
CKOPOCTb XUMHUYECKON PEAKIIUH, KaTAIIU3,
XUMHUYECKOE paBHOBECUE, YITIEPOAHBIN CKEJIET,
(byHKLIMOHATIBHAS IPYIINA, U30Mepus,
TOMOJIOTHSI
yMeThb

OOBSACHATH U ONIEPUPOBATh YKA3aHHBIMU
HOHITUSIMU

- (hpOHTANIBHBIN OIIPOC

- NICbMEHHas pab0Ta XUMUYECKUI TUKTAHT WIN
TECT

- YCTHBIN 3a4€ET

- pelenue 3aaa4y

- IpoBepoyHas padoTta

- CaMOCTOsATeNIbHAs paboTa

- paboTa o KapTo4YKam

- OIICHKA PE3YJIbTaTOB MIPOMEKYTOUHOM
aTTecTallu

OcHOBHBIE 32aKOHbBI XUMHH

3HaTh

DopMyITHPOBKY 3aKOHOB COXPAHEHHUSI MaCChI
BEILIECTB U MTOCTOSIHTBA COCTaBa BELIECTB.
XapakTepUCTUKY AIEMEHTOB MaJIbIX U
OOJIBIINUX MEPUOJIOB IO UX MOJOKESHHIO B
[Tepuonnueckoit cucreme . 1. Menaeneena
Ymernb

VYcranaBnuBaTh MPUYUHHO-CIIECTBEHHYIO
CBA3b MEXAY COACPKAHUEM ITUX 3aKOHOB U
HaIlMCaHUEM XUMHYECKUX PopMyIl 1
YPaBHEHUM.

VYcranaBnuBaTh BOJIOIMOHHYIO CYIITHOCTh
MEHJIEJIEEBCKOM U COBPEMEHHOM
dhopmynupoBOK nieproandeckoro 3axkona Jl. 1.
Menneneesa.

OOBACHATD (PU3NUECKUN CMBICT CHMBOJIMKH
MEePHOINYECKON TaOIUIIBI XMMHUECKUX
anemenToB /. 1. MenzneneeBa (HoMepoB
3JeMEHTa, Iepruoa, TPyIIbl) Y CTaHABIUBATh
MPUIUHHO-CIIEJCTBEHHYIO CBSI3b MEXKITY
CTPOECHHUEM aTOMa U 3aKOHOMEPHOCTSIMU
W3MEHEHUs CBOWCTB JIEMEHTOB U

- (ppoHTATBHBIN OMpOC

- UHAMBUYaJIbHBIN ompoc

- 3au€THas padoTa

- COCTaBJICHUE KOHCIIEKTa

- perieHue 3a7a4 (C COCTaBICHUEM XHUMHUYECKUX
(dbopMyI BellecTB 1 XMMHUYECKUX YpaBHEHUH
peaxiuii)

- OLICHKA PE3y/IbTaTOB MIPOMEKYTOUHOM
aTTecTaluu
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00pa30BaHHBIX UMH BELIECTB B IIEpUOJAX U
rpymnmax.

OcHoBHbIE TeOpUU XUMHUHU

3Hathb

XapaKTepUCTUKY BaJKHEUIINX TUIIOB
XUMHUYECKUX CBSA3€U U OTHOCUTEIbHOCTH 3TON
THUIIOJIOTUH.

@OopMyIHPOBKY OCHOBHBIX OJIOKEHUI
TEOPHUHU DJIEKTPOJIUTUYECKON JUCCOLMALIUN U
XapaKTEPUCTUKA B CBETE 3TOM TEOPUU CBOWCTB
OCHOBHBIX KJIACCOB HEOPTaHUYECKUX
COCTUHEHUH.

@opMYJIUPOBKY OCHOBHBIX MOJIOKEHHI
TEOPUHU XUMHUYECKOTO CTPOEHUSI OPraHUYECKHUX
COCIMHEHUH U XapaKTEPUCTUKY B CBETE 3TOU
TEOPUH CBOMCTB OCHOBHBIX KJIACCOB
OPraHU4YeCKUX COCTMHEHUIN

Ymersb

YcraHaBiIMBaTh 3aBUCUMOCTh CBOWCTB
XUMHUYECKUX BELIECTB OT CTPOEHUSI aTOMOB
00pa3yIOMIMX UX XUMHUECKUX HIIEMEHTOB.
OOBACHATH 3aBUCIMOCTH CBOWCTB BEILIECTB OT
HX COCTaBa U CTPOCHUS KPUCTATUIMYECKUX
pemeTox

- UHIAMBUAYAJIBHBIM OIIPOC

- (hpOHTAIBHBII OIIPOC

- TpoBepoyHas pabora

- CaMOCTOsATEJIbHAs paboTa

- OLICHKA PE3y/IbTaTOB IIPOMEKYTOUHOM
aTTecTaluu

Ba:kHeiinue BeuecTBa 1 MaTePUAJIbI
3Hathb

XapakTepuCTUKY COCTaBa, CTPOCHMSI, CBOMCTB,
MOJIyYEHUS U TIPUMEHEHUS BXKHEUIITUX
metaioB (IA u Il A rpynmn, amoMunus,
JKelesa, a B eCTECTBEHHO-HAYYHOM Mpoduie u
HEKOTOPBIX d-2JIEMEHTOB) U UX COEIMHEHUH.
XapakTepuCTUKY COCTaBa, CTPOEHHUS, CBOWCTB,
MOJTYYCHUS ¥ TIPUMEHEHUS BOKHEUIITUX
nemetamos (VIIL A, VIIA, VIA rpynm, a
TaKke azota u Gpocdopa, yriepoaa u KpeMHUs,
BOJOPOJIa) U UX COSAMHEHUH.
XapakTepuCTUKy COCTaBa, CTPOCHUS, CBOWCTB,
MOJIy4eHUs U TIPUMEHEHUS BXKHEUIITUX
KJIACCOB YIJIEBOJIOPOOB (QJIKAHOB,
[IUKIIOAIKAHOB, aJIKEHOB, AIKUHOB, aAPEHOB) U
WX HamOoJiee 3HAYNMBbIX B
HapOJIHOXO35MCTBEHHOM IJIaHE
MIpEACTaBUTENEH.

AHAJTOTHYHYIO XapaKTEPUCTUKY BAKHEUIITHX
MpEICTaBUTENEH IPYTUX KIIACCOB
OpraHUYEeCKUX COCIMHEHUI: METaHOJa U
3TaHoJA,

CIIOHBIX 3(DUPOB, KUPOB, MBLI, ATHICTHI0B
(bopmanberuoB U aneTanbaeruaa), KEeTOHOB
(amreroHa), KapOOHOBBIX KUCIOT (YKCYCHOM
KHCJIOTHI, JIJISl €CTECTBEHHO-HAYYHOTO

- caMmocTosTeIbHas paboTa

- UHAMBHIYaJbHBIA OMPOC

- paboTa 1Mo KapToyKam

- IpoBepoUHas pabora

- COCTaBJICHHE M 3alIUTa COOOIICHUI

- OLICHKA PE3yJIbTaTOB MPOMEKYTOUHOMN
aTTecTaluu
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npoduIIs MpeICTaBUTENEH APYTHX KJIACCOB
KHCJIOT), MOHOCaXapu10B (TIFOKO3bI),
JUcaxapuioB (caxapo3bl), MOJUCAXapUJIOB
(Kkpaxmaiia u eJUTI0JI03bI), aHUJIMHA,
AMUHOKHCIIOT, O€JTKOB, HCKYCCTBEHHBIX U
CUHTETHYECKUX BOJIOKOH, Kay4yKOB,
I1acTMacc.

YMerh

W3JIaraTh yKa3aHHbBIC BHIIIEC 3HAHUS B
JIOTHYECKOM IOCISI0BATCILHOCTH

XUMHYeCKHH 3bIK H CHMBOJIMKA
3HaTh

Ha3zBanue n3y4eHHBIX BEIIECTB 10
TPUBUAILHOMN WJIM MEKTyHAPOIHOM
HOMEHKJIAType M OTPAKEHUE COCTaBA ITUX
COCJIMHEHHUHN C TIOMOIIBI0 XUMHYECKUX

bopmyL.

Ymerhb

Hcnonp3oBare B yueOHOH U
po¢eCCUOHAIBHON JIEATEIbHOCTH
XUMHYECKUE TEPMUHBI W CUMBOJIMKHU.
OtpaxxaTb XUMHYECKHE MPOLIECCHI C
IMOMOIIBI0 YPABHEHUN XUMUYECKUX PEAKLIHI

- MpoBepoyHas padbora

- UHAMBHIYaJIbHBIA OIPOC

- OLICHKA pe3yJIbTaTOB MIPOMEKYTOUHOU
aTTeCcTalNu

XuMHYecKue peakuuu

3Hathb

OObscHEHNE CYITHOCTH XUMUYECKUX
npoueccoB. Knaccupukannio XuMHIeCKIX
peaKIuii o Pa3IMYHbIM IPU3HAKAM: YHCITY
COCTaBY MPOJYKTOB U pEareHTOB, TEIJIOBOMY
s dexry, HanpaBieHuo, paze, HATHIUIO
KaTajln3aropa, U3MEHEHHIO CTeTeHel
OKHCIICHHS DJIEMEHTOB, 00pa3yroIuX
BEIIECTBA.

Knaccugumukaiuio BemecTs ¥ MPOLECCOB C
TOUYKHU 3PEHUS] OKHCIICHUS-BOCCTAHOBJICHUS
Ymern

VYcranaBiIMBaTh NPU3HAKKU OOILEro U
Pa3IMYHOTO B TUITOJIOTHH PEAKIIMN IS
HEOPraHUYeCKOM U OPraHNYecKOl XUMHUU.
CocTaBisTh ypaBHEHHUS OKHCIUTEIHHO-
BOCCTAHOBUTEJIBHBIX PEaKIUN

C TIOMOIIIBIO METO/Ia YJIEKTPOHHOTO OasiaHca.
OOBACHATH 3aBUCUMOCTH CKOPOCTH
XUMAYECKON PEaKIuy 1 TIOJIO0KESHUS
XUMHUYECKOTO PaBHOBECHUS OT PA3TUUHBIX
(bakTopoB

-ppOHTABHEII OIIPOC
-MH/IMBUTYaIbHBINA OIIPOC
-caMoCTOsATEeIbHAas paboTa

- paboTa Mo KapTouyKam

- OIICHKA PE3YJIbTaTOB MTPOMEKYTOUHOM
aTTecTaluu

XuMHYECKHH IKCIIEPHUMEHT
3Hathb

Llesp 1 3HaUEHME BBIIOJIHAEMOIO
AKCIIEPUMEHTA

- BBITIOJTHEHUE OIBITA
- ohopmiieHrE HAOIIOICHUI
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YMmerh

BBINOMHATE XUMHUYECKUN SKCIIEPUMEHT B
MTOJTHOM COOTBETCTBUU C TIPABUIIAMH
0e30I1acHOCTH.

Hab6mronate, GukCcUpoBaTh W OMUcaTh
PE3yNBTaThI TPOBEIEHHOTO IKCIIEPUMEHTA

- 3amMTa padoTh
- OIICHKA Pe3yJIbTaTOB MIPOMEKYTOUHOM
aTTecTaluu

Xumudeckass uHGopManus

3HaTh

HcTounuku norcka XuMuieckoi nHpopManuu
Ymernb

[IpoBOANTH CaMOCTOSATENbHBINA MOUCK
XUMHYECKOH MHPOPMAITUH C UCIIOJIb30BAHUEM
Pa3IMYHBIX UCTOYHUKOB (Hay4YHO-TIOMYISPHBIX
W3J1aHUH, KOMITBIOTEPHBIX 0a3 TaHHBIX,
pecypcoB UHTepHeTa).

Hcnonb30BaTh KOMITBIOTEPHBIE TEXHOJIOTHH
Ui 00pabOTKU U TIepejau XUMHUECKON
WH(OPMAIIMY U TIPEACTABIATE €€ B
pasnuyuHbIX (hopMax.

- COCTaBJICHUE COOOIIECHUS

- COCTaBJIGHUE JIOKJIa/1a U pedepaTa

- paboTa HaJl MHIUBUAYAIbHBIM IPOSKTOM
- OIICHKA PE3YJIbTaTOB MIPOMEKYTOUHOM
aTTeCTaluu

Pacuérpl mo xummnuyeckum popmysiaM u
YPABHEHUAM

3Hathb

AJNTrOpUTM BBIIIOJIHEHHE PACYETOB 110
XUMHYECKUM (popMyriaM U ypaBHEHUSIM
Ymernb

VYcraHaBinuBaTh 3aBUCHUMOCTb MEXKIY
Ka4EeCTBEHHOUN M KOJMYECTBEHHON CTOPOHAMU
XUMHYECKUX O0BEKTOB M MPOIIECCOB.
Pemate pacué€rHbie 3a7auyu MO0 XMMUYECKUM
dbopMynaM u ypaBHEHHUSIM

- pellIeHue 3a/1a4

- MpoBepoYHas padbora

- UHAUBHIYaJIbHBIA OMPOC

- OLIEHKA pe3yJbTaTOB IPOMEKYTOUHOMN
aTTeCcTalnu

IIpogeccuonanbHO 3HAYMMOE COJIepKAHIE
3HaTh

XapakTepucTUKU ANTIOMHHHUS, MeIH, cepedpa,
0JIOBa, TTOJINMEPOB U TIaCTMAcC,
UCIOJIb3YEMBIX B KAY€CTBE U30JISTOPOB.
Ymerhb

OOBIACHATL XUMUYECKHE SIBIEHUS,
MIPOUCXOJSIINX B IPUPO/IE ,OBITY U HA
MIPOU3BO/ICTBE.

OnpenensiTh BO3MOKHOCTH IPOTCKAHHS
XUMHYECKHUX MPEBPAIICHUI B Pa3IHUHBIX
YCIIOBHSIX.

CobmoiaTh mpaBuiIa AKOJIOTHYECKU
IPaMOTHOTO TTOBEJICHUS B OKPYKAIOIICH cpeie.
O1eHnBaTh BIUSHHE XUMHYECKOTO
3arpsi3HEHUST OKPYKAIOIIEH Cpeibl Ha
OpraHH3M 4YeJIOBeKa U JPYTHE KUBBIC
OpPTaHHU3MBI.

- UHIMBUAYaJIbHBIN ONPOC

- CaMOCTOsATeNIbHAs paboTa

- COCTaBJICHUE U 3al1Ta COOOIIEHUI
- (hpOHTANIBHBIN OITPOC

- BBIIIOJIHEHUE TECTOB

- peleHue 3aa4
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CobOnrongaTe mpaBmiia 0€30MaCHOTO
06paH_ICHI/I$I C FOpIO‘II/IMI/I 1 TOKCUMYHBIMHU

BelIeCTBaMH, Ja00OPaTOPHBIM 000PYI0OBAaHHEM.

[ToaroroBnuBaTh pacTBOPHI 3aJaHHOU
KOHIIEHTPALUH B OBITY U Ha IPOU3BOJICTBE.
Kputnuecku oneHuBaTh J1OCTOBEPHOCTH
XUMHYECKON MH(OpMAIMH, IOCTYHAOIIEH 13
Pa3HBIX UICTOYHUKOB.
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