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1.IACIIOPT PABOYEM ITPOI'PAMMBI YYEBHOM JUCIHHUITJIMHBI
«XHUMMUSA»

1.1. ObsacTh npuMeHeHUs padoueii MPpoOrpaMMbl

Pabouast nmporpamma yuyeOHOW TUCUUIUIMHBI SBJISETCA YacTbIO MPOTPaMMBI
MOJATOTOBKM CHELHUAIUCTOB cpeaHero 3BeHa B coorBerctBUU ¢ PI'OC 1o
cneunanibHOCcTH 09.02.03 «IIporpammupoBaHne B KOMIIBIOTEPHBIX CUCTEMAX).

1.2. MecTo AMCUMILIMHBI B CTPYKType OCHOBHOIl NpodeccHOHAIbHOM
o0pa3oBaTeIbHOM NMPOrpPaMMbl: JUCIUIUIMHA BXOAUT B 001I€00pa3oBaTeIbHbBIN
y4eOHBIN LIUKIL.

1.3. esqm u 3ama4yM AUCHUILVIMHBI — TpPeOOBaHUA K pe3yjabTaTaMm
OCBOCHMS AUCHUIIINHbI:

B pesynbTaTe 0cBOCHUS TUCUUIIIIMHBI 00YYalOIMMUIACS TOJKEH YMETh:

Ha3bIBaTh: M3YYEHHBIE BEUIECTBA IO TPUBHUAIBHON WM MEXKIYHAPOIHOMN
HOMEHKJIATYpE;

ONPENEIATh: BAJCHTHOCTh U CTEIEHb OKUCIIEHUS XUMHUYECKUX JJIEMEHTOB,
THIl XUMUYECKOU CBSA3U B COCIMHEHMSX, 3apsAJ MOHA, XapaKTep Cpelbl B BOIHBIX
pacTBOpax HEOPraHUYECKUX W OpPraHWYECKUX COEAUHEHHM, OKHUCIUTEIb W
BOCCTAHOBUTENb, TPUHAUIEXKHOCTh BEIIECTB K Pa3HbIM KJIACCAM HEOPTaHUYECKUX
Y OPTaHUYECKUX COECIMHEHUN;

XapaKTepU30BaTh: JJEMEHTHl MajblX NEPUOJOB IO HMX IMOJOKEHUIO B
[lepuoguueckori cucreme J[.M. MenneneeBa, oOIIMe XUMHYECKHE CBOMCTBA
METAJJIOB, HEMETAJUIOB, OCHOBHBIX KJIACCOB HEOPTraHMYECKUX M OPraHHUYECKHX
COCIMHEHUI; CTPOEHUE U XMMHUYECKHE CBOMCTBA M3YUYCHHBIX HEOPraHHUYECKUX U
OpraHWYECKUX COCIMHEHUM;

OOBSICHATBH: 3aBHUCHUMOCTH CBOMCTB BEIIECTB OT UX COCTaBa U CTPOEHUS,
NpUPOJly XUMHYECKON CBSI3W (MOHHOW KOBAJICHTHOW, METAJUIMYECKOH U
BOJOPOJIHOM), 3aBHCHUMOCTb CKOPOCTHM XHUMHYECKON pEAKUUU U IOJOKEHUE
XMMHYECKOTO PABHOBECHS OT Pa3INYHbIX (DaKTOPOB;

BBINIOJIHATh XUMHWUYECKUN HSKCIEPUMEHT: II0 PACIO3HABAHUIO BAXHEUIINX
HEOPraHUYECKNUX U OPTaHUYECKUX COCTUHEHU;

OPOBOJUThE: CAMOCTOSITEJIbHBIA TOMCK XUMHUYECKON HHpoOpMaluu ¢
UCIIOJIb30BAaHUEM  PA3JIUYHBIX HCTOYHHUKOB (HAYYHO-TIOMYJISIPHBIX —HW3JIAHUH,
KOMIIBIOTEpPHBIX ~ 0a3  JaHHBIX, pecypcoB  WHTepHeTa);  UCHOJIB30OBATh
KOMITBIOTEPHBIE ~TEXHOJIOTMM Il  OOpaOOTKM W mepeJadyd  XUMUYECKOH
uH(pOpMaIUU U €€ MPEACTaBICHUS B Pa3IUYHbIX (OpMaXx;

CBA3BIBaTh: HM3YYEHHBId Marepuag co CcBoed mpodeccuoHaTbHOU
NEATENbHOCTHIO;

peniaTh: pacyeTHbIE 3a1a4d M0 XUMUUYECKUM (opMysiaM U YPaBHEHUSIM;

UCIIOJIb30BaTh MPUOOPETEHHbIE 3HAHMS M YMEHUS B MPAKTHUYECKOU
JEATEIIbHOCTH U MOBCEAHEBHOW KU3HU:



JUTsl OOBSCHEHHS] XUMUYECKUX SIBJICHUH, TPOUCXOISIINUX B IPUPOJIE, OBITY U
Ha TIPOU3BOJICTBE;

OTIPEICTICHUS] BO3MOXKHOCTH TIPOTEKAHUS XUMUYECKHUX TMPEBpAIICHU B
Pa3TUYHBIX YCIOBUSAX M OIIEHKHU MX MOCJIEICTBHM;

HKOJIOTMYECKU TPAMOTHOTO TIOBEJICHUS B OKPYKAIOIICH Cpeie;

OIICHKW BJIMSHUS XHMHYECKOTO 3arps3HEHUS OKpYKalomeld Cpenbl Ha
OpraHu3M YeJIOBEKa U IPYyTHUE KUBBIE OPTaHU3MBI;

0e30macHOr0 OO0palleHHss C TOPIOYMMH M TOKCHYHBIMH BEIIECTBAMHM U
J1a00paTOPHBIM 000PYyI0BaHUEM;

IPUTOTOBJICHUS] PACTBOPOB 3aJlaHHOM KOHILIEHTpaluu B OBITY U Ha
MIPOU3BOJICTBE;

KPUTUYECKON  OIIEHKU  JIOCTOBEPHOCTH  XMMHUYECKOW  HMHQOpMaIUu,
MOCTYTIAIOIIECH U3 Pa3HBIX UICTOUYHUKOB.

B pesynbraTe m3yueHHs y4eOHOM TUCHUIUIMHBI «XHUMHs» OOydaroluics
JIOJKEH 3HATh/TIOHUMATh:

BOKHEUIIINE XUMUUECKUE TTOHSATUSI: BEIIECTBO, XUMUYECKHUI 2JIEMEHT, aTOM,
MOJIEKYJIa, OTHOCUTEJIbHBIE aTOMHAsl M MOJICKYJISIpHAs MacChl, MOH, aJUIOTPOMUS,
U30TOMBI, XUMUYECKasi CBS3b, SJIEKTPOOTPULATENHHOCTh, BAJIEHTHOCTh, CTENEHBb
OKHUCJICHHS, MOJIb, MOJISIpHAasi Macca, MOJISIPHBIA 00beM Ta3000pa3HbIX BEIIECTB,
BEII[ECTBA MOJIEKYJIIPHOTO ¥ HEMOJIEKYJISIPHOTO CTPOCHHUS, PACTBOPHI, IJIEKTPOIUT
U HEINEKTPOJIUT,  DIEKTPOJIUTHUYECKAass  JHCCOLMAlUsA,  OKHUCIUTEIb U
BOCCTAaHOBUTENIb, OKHCJICHHE W BOCCTAHOBJICHUE, TEIJIOBOM 3(P(HEKT peaxiuu,
CKOPOCTh XMMHUYECKOUN peakiny, KaTajiu3, XUMUUYECKOE PaBHOBECHUE, YTIEPOIHbBIN
CKeTeT, QyHKIIMOHAIbHAS TPYIINa, U30MEPHUs, TOMOJIOTHS;

OCHOBHBIE 3aKOHbI XUMHHU: COXPAHEHMS MacChl BEIIECTB, IOCTOSHCTBA
cocraBa BeuecTs, [lepuoanueckuii 3akon .M. Menneneesa;

OCHOBHBIE TEOPUU XHUMHHM; XHUMHUYECKON CBSI3HM, JJIEKTPOJIUTHUYECKON
JTUCCOIIMAIINH, CTPOSHUSI OPTaHUYECKUX U HEOPTaHUYECKUX COCTMHECHUM;

BOKHEHINIME BEIIECTBA M MaTepUalibl: BaXKHEHIINE METaIbl M CIUIaBHI;
CepHasi, COJIAHAs, a30THAsl M YKCYCHas KUCIOTBHI; OJIarOpOAHbIE Ta3bl, BOAOPO/I,
KHUCIIOPOJI, TAJIOT€HbI, MIEJIOYHBIE METAJIbI; OCHOBHBIC, KUCIOTHBIE U aM(pOTEpHbIE
OKCHUJBl Y TUAPOKCUJIBI, IIEIIOUH, YTICKUCIBIN U yrapHbIN ra3bl, CEPHUCTHIN Ta3,
aMMHMaK, BOJIa, IPUPOJHBINA ra3, METaH, 3TaH, 3TUJICH, alleTWICH, XJIOPUI HaTpHs,
KapOOHAT W THUAPOKApOOHAT HaTpwsi, KapOoHat W (Qocdar kampiusa, OeH30I,
METaHOJI M ITAHOJ, CJIOXHBIE A(UPHI, KUPBI, MbIJIa, MOHOCAXapuabl (TIIFOK03a),
aucaxapujipl  (caxaposa), Mmojucaxapuibl (Kpaxmaal U UeJUII0N03a), aHWIHH,
AMUHOKHUCJIOTHI, OENKH, MCKYCCTBEHHBIE M CHHTETUYECKHE BOJIOKHA, Kay4yyKH,
MJ1aCTMACCHI.

1.4. KoanyecTBO 4YacoB HAa OCBOEHHE TMPOrpaMMbl Yy4eOHOM
AUCHUIIHHBI:
MaKCHUMaJbHOW y4eOHOM Harpy3ku oOyuaromerocst 117 yacos,
B TOM YHCJIE:



00s3aTeNIbHON ayIUTOPHOU y4eOHON HArpy3Ku oOydJaromierocs: /8 4acos;

CaMOCTOATENLHOM paboThl 0Oy4varomerocs 39 yacos.

2. CTPYKTYPA U COJAEPKAHUE YUEBHOM JUCHUTILTAHBI

2.1. O0bem yueOHOM JUCHMILIMHBI M BHAbI Y4eOHOH PadoThI

Bua yue0Hoi# padoThl

Oovem uacos

MakcuMasibHasi yueOHasi Harpy3ka (Bcero) 117
Oo0s3aTesIbHAsE ayAUTOPHAsi yueOHasi HAarpy3ka (Bcero) | /8
B TOM YHCJIE:

71a60paTOpPHBIC 3aHATHS 20
IPAKTHYECKNE 3aHSATUS 8
KOHTPOJIbHBIE pabOThHI 2
CamocrosiTesibHAs paboTa o0yuyawierocsi (Bcero) 39
B TOM YHCJIE:

VHIMBHIyJIbHOE MOATOTOBKA 3aJaHHHA 20
TEMaTHKa BHEAYTUTOPHOU CAMOCTOSITEIIbHON paOOTHI 19

Urorosas arrecranus B popme qudGepeHInpoBaHHOTO 3a4eTa




2.2. TemaTu4eckuii IJIaH U cojep:kaHue ydeOHoM aucuunanubl «XUMUSD»

HaunmenoBaHue pa3aesioB U
TEM

Conep:xanue yueOHOro MaTepuaJia, jjadopaTtopHbie padoThl M NPAKTHYECKUE 3aAHATHS,
CaMoOCTOsITe/IbHAsE padoTa 00y4almmuxcs

O0BeM
4acoB

YpoBeHb
OCBOCHUS

1

2

4

Paznen.1 OPIAHHMYECKAS
XUMMUA

42

Tema 1.1 peamer
opranuyveckoii xumum. Teopus
CTpPOeHUS OpPraHuYecKux
coeTUHeHUM

Hpe,[[MeT OpFﬁHH‘ICCKOfI xumud. [lonaTue o0 OpraHN4Y€CKOM BCIICCTBEC U OpFﬂHH‘IGCKOfI XUMUU.

Teopus cTtpoeHus opraundeckux coenrnHeHnii A.M. bytiieposa. [Ipeanocsuiku co3nanusi TEOpUU
ctpoeHust. OCHOBHBIE NOJIOKEHUS Teopun cTpoeHus A.M.byrtnepoBa. Xumuueckoe CTpOeHUE U
CBOWCTBa opraHuueckux BemecTB. [lousTre 00 m3zomepuu. CrocoOBl OTOOpaKEHUSI CTPOCHUS
MOJIeKyJIbl (popMyIbl, MoaenH). 3Hauenue Teopuu A.M. byTtieposa i pa3BUTHs OpraHMYeCKOn
XUMHUHU U XUMUYECKUX IPOTHO30B.

Knaccugukanus opranndyeckux coeauHenuil. Kiaccudukanuss opraHmdeckux BeIIECTB B
3aBUCUMOCTH OT CTpO€HHs yriepogHol wuenu. [loHsTHe (QYHKIMOHAIBHOW TPYIIIBIL.
Knaccugukaius opraHMuecKiX BEIIEeCTB M0 TUITY (QYHKIIMOHAIBHOM IPYIIIIHL.

OCHOBBI HOMEHKJIATYpbl OPraHMYECKUX BeleCTB. TpuBuanbHble HaszBaHusd. HomeHkiarypa
IUPAC: npuHuunsl oOpa3oBaHHUs Ha3BaHWHM, CTapUIMHCTBO (YHKIMOHAJIBHBIX TpPYMI, HX
o0o3HaueHue B npedukcax u cyhdrkrcax Ha3BaHUI OPTraHNYECKUX BEIIECCTB.

Tunel XUMHUYECKUX CBA3EH B OPraHn4CCKUX COCAMHCHUAX U CIIOCOOBI UX pa3phbiBa.

Knaccudukanus peakiuii B opranndeckoit xumun. [loHsATHE 0 THMAaX ¥ MEXaHU3Max peakluil B
OpraHN4YeCKOM XUMHH.

JemoncTpanun. Komiekun opraHiyeckux BEIIecTB (B TOM YHCIIE JIEKapCTBEHHBIX MPENapaTos,
Kpacurenei), MaTepuanoB (MPUPOJHBIX U CUHTETUYECKUX Kay4dyKOB, IUIACTMACcC M BOJIOKOH) U
U3JIENHiA U3 HUX (HUTH, TKaHH, OT/IeJIOYHbIC MaTepUabl).

CamocrosiTesbHasi padora. BeinosHeHre TOMaITHUX 3aaHUi 110 TEME.

Tema 1.2. IMpenenbHbIe
YIJI€eBOAOPOABI

1.2. IIpexesibHbIE YIJ1€BOAOPOIBI

l'omonoruyeckuit psa  ankaHoB. Ilonstue 00 yrmeBogoponax. OcOOGEHHOCTH CTPOEHUS
MpPEACIbHBIX  YIJIEBOJOPOAOB. AJKAHBI Kak MPEACTABUTEIN MPEACIIbHBIX YIIIEBOJIOPOIOB.
I'omonornyeckuit psn u u3zomepus napadguHoB. HopmanbHOoe U pa3BETBIEHHOE CTPOCHHUE
yriepoaHoun uenu. HomeHkiarypa ajakaHOB U alKWIBHBIX 3amecturesieid. Gu3snyeckue CBOKWCTBA
aJKaHOB. AJIKaHbI B IPUPOJIE.

XuMu4eckue CBOMCTBa anmkaHoB. Peakiiuu SR-tumna: ramorenuposanue (padorst H.H. Cemenosa),
HutpoBanue 1o KoHoBanmoBy. MexaHu3Mm peaklMM XJIOPUPOBAaHMS aJKaHOB. Peakuun




JETUIPUPOBAHUsl, TOPEHUS, KATAIUTHYECKOTO OKHUCICHHMS alKaHOB. KpeKuHr ajikaHoB,
pa3IuYHbIe BUIbl KPEKUHIa, IPUMEHEHUE B TPOMBIIIIIEHHOCTH.

[Ipumenenue u crnocoObl MosydeHust aakanoB. O6nacTu mpuMeHeHus1 akaHoB. [IpomblieHHbIE
CHOCOOBI TMOJIYYeHHS AJIKAaHOB: TOJYYEHUE W3 MPHUPOJHBIX HCTOYHHUKOB, KPEKUHT THapadUHOB,
THJIpUPOBaHUE ajkeHoB. JlabopaTopHble CHOCOOBI TONYYCHHS aJKaHOB: CHUHTE3 Biopia,
THJIPOTIU3 KapOuia aIfOMUHHSL.

[uxnoankanel. ['OMONOruYecKuid psil U HOMEHKJIATypa IMKIOAIKAHOB, WX 00mas ¢opmyra.
W3oMmepusi LUKIOATKAHOB: MEXKKJIAaccoBas, yriiepogHoro ckenera. llomyuenue u dusnueckue
CBOWCTBA LHUKJIOAIKAHOB. XUMHUYECKHE CBOMCTBA IMKIOAIKAHOB. Peakuuu NpUCOEAUHEHUS M
PaaUKaJIbHOTO 3aMEIICHMS.

JemoncTpanuu. Monenn MOJNEKYyT MeTaHa, JAPYTHuX ajKaHOB, pa3IMYHBIX KOH(opMaruii
LMKJIOT€KCaHa.

JlaGopaTopHble oONbITHI. [3roToBieHME MOJEIECH MOJIEKYJ QJIKaHOB M TaJOrCHAIIKAHOB.
UsroroBnenne mnapauHUpPOBAHHONW Oymaru, HCIBITAaHHE €€ CBOWCTB: OTHOIIEHHWE K BOJE H
KUPaM.

IIpakTnyeckas padora Nel. l3ydeHuwe cTpoeHHS MOJEKYyJ aJIKaHOB M IMKJIOAJIKAHOB Ha
1aPOCTEPAKHEBBIX MOJCIISX.

JlabopaTopnass padora Nel. Metonsl oOHapyXeHHs YIiepoja M BOAOPOJA B OPraHMYECKUX
BEIIECTBAX.

CamocTosiTe/ibHasi padoTa.

BrinmonHenne noMammHux 3agaHuil mo Teme 1.

IIpumepHasi TeMaTHKA BHEAYAUTOPHON caMOCTOSITE/IbHOI PadoThI:

N3roToBneHune Mojieeii MOJIEKYJT aJIKaHOB U TaJIOTCHAIKAHOB.

[TonroroBka nOKIJIAIOB, peepaToB, BBICTYIIICHUH 110 TEMaM:

OO6racT MPUMEHEHHUSI aJIKAHOB.

[IpombIlIEeHHBIE CIOCOOBI TMOJYYEHUs AQJIKAHOB: TOJYYEHHE U3 MPUPOIHBIX HCTOUYHUKOB,
KPEKUHT mapaduHOB, MOJIYYCHUE CUHTETUYECKOT0 OeH31HA, Ta3u(UKaIUs yIIIsl.

Tema 1.3. ITHIEHOBELIE
JAHEHOBbIE YIJI€BOI0POIAbI

H

I'omosiornyeckuil psif alKeHOB. OJEKTPOHHOE M IPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJIbI
STHJICHA U akeHOB. ['omMorormueckuii psa u obmas Gopmyina amkeHOB. M30Mepusi 3THIICHOBBIX
YIJIEBOIOPOAOB:  MEKKIJIACCOBAsl, YIVIEPOJHOIO CKEJIeTa, IIOJIOKEHHS KpaTHOM  CBsA3M,
reomerpuyeckas. OcCOOEHHOCTM HOMEHKJIATYpbl JTUJICHOBBIX YIJIEBOJOPOAOB, Ha3BaHUs
BOXHEHIINX panukanoB. PU3NYECKUE CBOMCTBA AJIKEHOB. XUMHUYECKHE CBOMICTBA AJKCHOB.
OnexkTpoUIbHBIA XapaKTep peaklMid, CKJIOHHOCTb K pPEaKUMsIM IMPUCOECTUHEHMS, OKHUCICHMUS,
noaumepusaiuu. I[IpaBwio MapKOBHHUKOBA W €ro 3JIEKTPOHHOE OOOCHOBaHHe. Peakuuu
raJIOT€HUPOBAHMS, THIPOTaJIOTEHUPOBAHUS, THIpaTallui, THIPUPOBAHUS.




IIpumenenne u cnocoObl NOJIY4YEHUS alKEHOB. Vcrosib30BaHME BBICOKOW pEaKIMOHHON
CIIOCOOHOCTH QJIKEHOB B XMMUYECKOH MPOMBINUICHHOCTU. [IpuMeHeHne 3TuaeHa U NpornuieHa.
[TpoMblIIeHHBIE CITOCOOBI MOIY4YEHUS aJIKEHOB. Peakiuy eruipupoBaHus U KPEKUHTa alKaHOB.
JlaGopaTopHble ciocoObl MOJYyYEHHs AJIKEHOB.

Aukaguenbl. [lonstne u KimaccupuKaluus TUEHOBBIX YIJIEBOJOPOJIOB IO B3aUMHOMY
pacroJIOKEHUI0 KpaTHBIX CBsI3€d B Mojekyjle.  HoMeHKkiaTypa JUEHOBBIX YIUVIEBOIOPOJIOB.
Oco0eHHOCTH XUMHYECKHX CBOWCTB CONPSDKEHHBIX TUEHOB, KaK CIIEACTBHE UX 3JIEKTPOHHOTO
crpoenusi. Peaknuu 1,4-npucoeaunenus. Iloaumepusauus nueHoB. CrocoObl HOTy4YEeHHUs
JMEHOBBIX yIieBo10poaoB: padotsl C.B. Jlebenena, neruapupoBaHue ajlKaHoB.

OCHOBHbIE TIOHATUS XHMMHMHU BBICOKOMOJIEKYJISIDHBIX COECIMHEHUH Ha IpUMEpPEe NIPOAYKTOB
MOJIMMEpU3AIMM  AJKEHOB, aJKaJMEHOB M HUX TaJIOTeHIIPOU3BOJIHBIX. MoHOMEp, MoJiuMep,
peakuus MoJUMEpHU3aliM, CTEIEHb IOJIMMEpPU3aluH, CTpyKTypHoe 3BeHO. [IpencraBinenue o
IIacTMaccax M anacromepax. [loNMITHUIEH BBICOKOTO M HU3KOIO JABJICHHUSA, €r0 CBOWCTBA U
npumeHeHue. llomurnponuiieH, ero NpuMeHEeHHEe U CBOMCTBA. ['anorencoaepxkamue moauMepsl:
teduioH, noauBMHMIXIOpUIA. Kayuykn HarypanbHbelii U cuHTeTHdyeckue. ComonuMmepsl
(OyTagueHCTHpOIbHBIN KayuyK). Bynkanuszanus kayuyka, pe3suHa U 500HUT.

JemMoHcTpanuu. Mojenu MoJIeKyJd CTPYKTYpPHBIX M MPOCTPAHCTBEHHBIX M30MEPOB AJIKEHOB U
ankanueHoB. Komneknus «Kayuyk u pesunay.

JladopaTopHbie onbIThbl. OOHApYyXEHUE HEIPEACIIbHBIX COCIUMHCHUH B KEPOCHHE, CKUIHIApE.
O3HakoMJIeHHE ¢ 00pa3aMy MOJUATUIICHA U MTOJUIPONUIICHA.

IpakTnyeckas padora Ne2. M3yueHue CTpYKTypbl HEMPEACIbHBIX YIJIEBOJOPOJIOB HA OCHOBE
MOJICJIUPOBAHUS IIAPOCTEP>KHEBBIX  MOJIEKYJ CTPYKTYPHBIX M MPOCTPAHCTBEHHBIX H30MEPOB
QJIKCHOB U QJIKaINEHOB

CamocrosiTesibHasi padoTa. BeimosiHeHNe TOMAITHUX 3a/IaHUM 110 TeMe 2.

IIpumepHasi TeMaTHKa BHeayJUTOPHOI CaMOCTOSITeIbHOI padoThI.

[TonroroBka noki1aoB,pedenaTo, MPe3eHTALMH 110 TEMaM:

ITonnMeps! TEPMOIUIACTUYHBIE U TEPMOPEAKTUBHBIE: IIACTMACCHI U DJIACTOMEPHI.

[TonuaTHIIEH BBICOKOTO M HU3KOIO JIaBJIE€HUS, €ro CBOMCTBA U NpuMeHeHue. llomunponuieH, ero
IpUMEHEHHEe U CBOMCTBa. [asoreHcoiep)kamiye MOJIUMEPH: TE(IIOH, MOJIUBUHUIXJIOPUL.
Kayuyku HaTypanbHbIN M CHHTETHYECKHE.

Comnonumepsl (OyTalMeHCTUPONIBbHBIN Kaydyk). Bylkanuzaius kaydyka, pe3uHa 1 500HHT.

Tema 1.4.
YIJIEBOAOPOAbI

AIlIeTHJICHOBBIE

['oMonornyeckuit psia alKUHOB. DJEKTPOHHOE M MIPOCTPAHCTBEHHOE CTPOCHHME alleTWieHa U
Ipyrux ajkuHoB. ['omonoruyeckuit psa u  oOmias Qopmyna ankuHoB. Homenkiatypa
allCTHIICHOBBIX YIJIEBOJOPOAOB. M30Mepus MEKKIACCOBasl, YIJIEPOJHOIO CKEJETa, MOJOKEHUS
KpaTHOH CBS3H.




XUMUYECKHE CBOMCTBA M NMpUMEHEHHE alKMHOB. OCOOEHHOCTH peakiuil MPUCOEIUHEHUs IO
TpoWHOM  yriepon-yriepoaHod cBsizu. Peaknuss  KywepoBa. IlpaBuno MapkoBHUKOBA
MIPUMEHUTEIHHO K alleTUJICHaM. [Tpumenenune alleTUJICHOBBIX YIJI€BOIOPO/IOB.
[TonuBuHMNAIIETAT.

ITonydenue ankuHoB. [lomyueHue anieTuaeHa NUPOIU30M METaHA U KapOUIHBIM METOJIOM.

J_IEMOHCTpaIII/II/I. Mogenu MOJICKYJIBI alICTUJICHA U APYIUX AJIKHUHOB. HOJ'Iy‘-IeHI/IC allCTUJICHA U3
Kap61/ma KaJbllysi, O3HAKOMIJICHHE C (1)I/ISI/I‘ICCKI/IMI/I U XHMHYCCKHMMH CBOMCTBaMH alleTHUJICHA:
pacTBOpUMOCTL B BOAC, TOPCHUC, B3aHMOJICHCTBUE C 6p0MHOI>i BO,Z[OI>'I, pacTBOpPOM IMECpMaHraHarta
KaJius.

JlaGopaTtopnas pabora Ne2. Ilonydyenue anerwieHa M3 kapOuna kanblus. KadecTBeHHbIE
PEAKIMY Ha HENPEEJIbHbIE YTIIIEBOIOPOIBL.

CamocrosiTesibHas padoTa. BellloHeHNe TOMallIHUX 3a1aHui 10 Teme 3.
TemaTnka BHEAYAUTOPHOM CAMOCTOATEIbHOI PadOTHI:
W3rorosiieHne MoAenen MOJIEKYJ aTKUHOB, UX H30MEPOB.

Tema 1.5. Apomarnueckue
yIJIeBOOPOABI

I'omonoruyeckuit psia apeHoB. beH3on kak mpeacraButenb apeHoB. PazButue npeactaBieHuil o
ctpoeHnu Oenzona. CoBpeMEHHBIE MpPEACTaBICHUS 00 AJIEKTPOHHOM W MPOCTPAHCTBEHHOM
cTtpoernn OeH3zona. OOpa3zoBaHWE apoMaTHUecKoW m-cuctembl. [omonoru OeH3oma, HX
HOMEHKJIaTypa, oomas gpopmyna. dusnueckue cBOMCTBA apeHOB.

XUMHYECKHE CBOMCTBA apeHOoB. llpuMmepbl peaknuid  AJIEKTPOPMIBHOTO  3aMEIIEHUS:
raJloreHupOBaHNe, HUTPOBAaHUE. Peakiinu TuApupoOBaHus U MIPUCOSTUHEHHS XJIOpa K OEH30ITY.
[Ipumenenue u noiayyenue apeHos. [IpupoaHble HCTOUHUKN apOMATHUYECKUX YTIIIEBOAOPOIOB.

Jemoncrpanuu. [llapoctepxkHeBble 1 00BEMHBIE MOJENINM MOJIEKYJl O€H30J71a U €r0 T'OMOJIOTOB.
OtHomeHust 6eH30a K OpOMHOM BOJIE U PaCTBOPY NEpMaHIaHaTa KajMsl.

Tema 1.6. IIpupoanbie
HCTOYHHMKH yIJI1€BOI0OPOI0B

Hedrts. Haxoxnaenme B mpupome, coctaB W (¢usmdeckue cBoicTBa HedTu. TormuBHO-
sHeprerTuueckoe 3HadeHue Hedtu. [IpomeinuienHas nepepaborka HepTH. Pextudukanus nedpt,
OCHOBHBIE (pakUMM €€ pa3JelieHus, UX MCIOIb30BaHUE. Kpekunr HedTenpoayKkToB.
Pucdopmunr nedrenpoaykros. KauectBo aBToM06UIbHOr0 TOIUIMBA. OKTaHOBOE YUCIIO.
[Tpupoanslii 1 monyTHBIA HeTsHOH Ta3. CpaBHEHHE cOCTaBa MPUPOAHOTO M IOMYTHOTO Ta30B,
UX IIPAKTUYECKOE UCIIOJIb30BaHUE.

KameHnHbIi yronb. OCHOBHBIE HAIIPaBJIEHUS UCIOIb30BAaHUS KAMEHHOTO YTJIS.

Hdemoncrpanun. Komtekuusa «IIpupogHsle HCTOYHUKYN YIiIeBOAOPOAOB». CpaBHEHHE IIPOLIECCOB
ropenust Hetu u mpupoHoro raza. OOpasoBanue He()TSHOW TIEHKH HA TOBEPXHOCTH BOJIBI.

CamocrositesibHas padoTa. BellloHEeHUE TOMAIIHUX 3alaHui 10 TeMe 4.
TeMaTHKa BHeayIMTOPHOI CAMOCTOSATEILHOM PadoThI:
ITonroroBka mpe3eHTalMi, JOKJIA0B 110 TEMAM:
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[TpombinieHHas nepepadorka HedTH. PekTudukamnus HedTr
Kpexunr nHedrenpoaykToB. Paznuynsie Buabl kpekuara, padbotsl B.I'. [llyxoBa.
DKOJIOTUYECKHE ACTIEKTHI TOOBIYH, IEPePaOOTKH U UCTIOIH30BAHUS TOPIOYNX HCKOITACMBIX.

Koutpoabnas padora Nel. Tema «YT1i1€Bo10POABD).

N

Tema 1.7
Kucaoponoconepxaimme
NMPOU3BOJIHbBIE YIJIEBOAOPOI0B

I'mapoxcunbHbie coennnenus. Ctpoenue u kinaccuduxanus cnupto. Knaccudukanus cnupTto
[I0 TUILYy YIJIEBOJOPOAHOIO paavKalla, YUCIY T'MAPOKCHUIIBHBIX I'PYIII U TUILYy aToMa YIJIEpoAa,
CBSI3aHHOTO C THUJPOKCUIBHOW Trpynmnoi. BiusHue cTpoeHHs CHUpTOB HAa HUX (U3HYECKUE
CBOMCTBA. MexXMONIeKyIsipHass BOJAOpPOAHAss CBA3b. [ OMOJOTMYECKHH pPsAJ  MPEIEIbHBIX
OJJTHOATOMHBIX cIUPTOB. MI30Mepus 1 HOMEHKJIaTypa ajkaHOoJIOB, UX o0mas popmyna.
XUMHUYECKUE CBOMCTBAa ajlKaHOJOB. PeakunoHHAas CIOCOOHOCTh MpEeAETbHBIX OJHOATOMHBIX
cnupTtoB.  Peaknuum 3aMemieHuss TMIPOKCUIIBHOM TIpymIbl. MeXMONEeKyJIsipHas OeruApaTanns
CIUPTOB, YCJOBUS 00pa3oBaHusi HPOCThIX 3¢upoB. CroxHble 3(QUPBl HEOPraHUYECKUX U
OpPraHUYEeCKUX KHUCIIOT, PEaKIMU dTepupUKanum.

CrniocoObl mosryueHust cnupToB. ['Maponn3 ramoreHankaHoB. ['mapaTanus aJkeHOB, YCIIOBHS €€
npoBesieHus. BoccTaHoBieHNEe KapOOHMIIBHBIX COEIMHEHHH.

OtnenpHblE TPEICTAaBUTENNM AJIKAHOJOB. MeTaHOJ, €ro MpPOMBIIUIEHHOE IOJIy4eHHE U
IIPUMEHEHHE B TNPOMBIIIIEHHOCTH. buonornyeckoe neictBue MetaHosa. Crneunguyeckue
CIIOCOOBI OJTYYEHUS STUIOBOTO cnupTa. PU3NOIOTHYECKOE IEHCTBHE ITAHOJIA.

MHuoroaromusie crnupThl. M3omMepus U HOMEHKIATypa HpeacTaBUTeNed IBYX- U TPEXaTOMHBIX
crupToB. OCOOCHHOCTH XWMHUYECKHUX CBOWCTB MHOTOATOMHBIX CHHPTOB, HMX Ka4eCTBEHHOE
oOHapyxeHue. OTaenbHbIE MPEACTABUTENH: ITUICHTIUKOIIb, TIIUIIEPUH, CIOCOOBI UX MOJyYeHUS,
MPaKTUYECKOE MTPUMEHEHUE.

@®eHon.  DNEKTPOHHOE M NPOCTPAHCTBEHHOE CcTpoeHue ¢eHona. BsaumHoe BiMsAHUE
apOMAaTUYECKOT0 KOJIbIIA U THAPOKCUIIBHON TPYIIIIBL.

XuMuyeckue CBOMCTBa (eHona Kak (PyHKIHS €ro XUMHUYECKOro cTpoeHus. bpommupoBanue
deHonma (KayeCTBCHHAs peakius), HUTPOBaHUE (MHMKPUHOBAas KHCIOTAa, €€ CBOWCTBA U
npumenenue). [Ipumenenne denona. [lonyuenue ¢peHona B mpoOMBIIIEHHOCTH.

JemMoncTpanuu. Mojenu MoJekysl cnupToB U (peHosnoB. PacTBOpuMOCTh B BOJE aJKaHOJIOB,
STUJICHIVIMKOIIA, TiuiepuHa, ¢(enona. KadecTBeHHble peakiuu Ha ¢(eHon. PacnosnaBanue
BOJHBIX PaCTBOPOB (pEHOJIA U ININLEPHHA.

JlabopaTopHass padora Ne3. I3yueHue pacTBOPUMOCTH CIUPTOB B Boze. OKUCIIEHUE CIIUPTOB
Pa3IMYHOIO CTPOEHMsI XpOMOBOM cMechio. [losyueHue rauuepara Meau.

CamocrosiTesibHasi padoTa. BeinojiHeHHE JOMAIIHUX 33/IaHUM 110 TEME.
TemaTnka BHeaAyIUTOPHOI CaMOCTOSITEIbHO PadoThI:
IloaroroBka 1OKIaA0B, IPE3CHTALMM 110 TEMAM:
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MertaHoJ1, €ro NpOMBIIUIEHHOE MOTY4YE€HUE U IPUMEHEHUE B IIPOMBILIIIEHHOCTH. bruonoruueckoe
JeficTBUE MeTaHoJIa.

Cnenunduueckue criocoObl MOTY4eHHsI STUIOBOTO crupra. PU3HOI0rHYecKoe JeHCTBIE ITaHOIA
OtnenbHble MPeACTaBUTENN: STUICHIIMKOb, TIULEPHH, CIIOCOOBI UX MOIY4YEeHHUs, TPAKTUYECKOE
IIPUMEHEHUE.

Tema 1.8 Adbaeruabl 1 KETOHDI

'omonoruyeckue psabl ambACTUAOB M KETOHOB. [loHsATHE O KapOOHWIBHBIX COCTUHEHHSX.
N3omepuss 1 HOMEHKIATypa aibJACTUIOB M KETOHOB. (DU3MYECKHE CBOMCTBA KApOOHHMIBHBIX
COCAMHEHU.

XUMHAYECKHE CBOUCTBA AJIBACTUA0B U KECTOHOB. PeaKHI/II/I OKUCJICHUS aJIbACTUA0B, KAUECTBCHHBIC
pEaKIuu Ha ajabJACTUAHYIO TPYIIY.

[Ipumenenue u noiayyeHue KapOOHWIBHBIX coequHeHHH. [IpuMeHeHne anbpaernioB U KETOHOB B
OBITY M TPOMBILIUICHHOCTH. ANBICTUIBl M KETOHBI B mpupoae (3pupHbie macia, (pepoMOHBI).
[Tonyuyenne KapOOHWIBHBIX COEJUHEHHM OKHCICHHEM CHOUPTOB, THApaTalledl ajlKuHOB,
OKHCIICHUEM YTrJIICBOAOPOAOB. OTI[CJ'H:HBIG npeaACTaBUTCIIN AJIbACTU 0B u KCTOHOB,
cnenuduuecKkre crnocoObl X MOJYYCHHS M CBOMCTBA.

Jemoncrpanuu. IllapoctepkHeBble M OOBEMHBIE MOJEIH MOJEKYJT albIETHIOB W KETOHOB.
[TonydyeHne yKCYCHOro ajbJE€TH/a OKHCJIEHHEM 3TaHOJIa XPOMOBOM cMechio. KauecTBeHHBIE
peaKkiuy Ha ajdbACTUAHYIO IPYIIYy.

JlabopaTtopHble onbIThl. OKUCIIEHNE ATAHOJIA B 3TaHAJIb PACKAJICHHOM MEAHOM TPOBOJIOKOIA.

JladopaTtopnasi paGora Ne4. M3yueHue BOCCTAHOBHUTEIBHBIX CBOMCTB alIbJIETHUIOB: PEAKIIM
«cepeOpsiHOTO 3epKaay, BoccraHoBieHue ruapokcuaa meau(1l).

CamocTosiTesibHasi padoTa. BeimosiHeHHe TOMAITHUX 33a/IaHUM 110 TEME.

TemaTnka BHeayIUTOPHOIl CAMOCTOSITEIbHOI padoThI:

[ToaroToBKa JOKIAIOB, MPE3CHTAIMHA IO TEMaM:

[IpumeHeHHEe anbAETHIOB U KETOHOB B OBITY M NPOMBIIIJIEHHOCTH. AJIBAETHIbl U KETOHBI B
npupoje (3gupHbIe Macaa, PEPOMOHBI).

Peakiuu nmogukoHeHcauuu: oopazoBanue peHon0(opMalIbIETHAHBIX CMOJL.

Tema 1.9 Kapo6oHoBbie
KHCJIOTHI M MX POU3BOIHBIE

'omonoruueckuii psa  NpenenbHbIX OJHOOCHOBHBIX KapOOHOBBIX KucioT. Ilonarue o
KapOOHOBBIX KHCJIOTaxX M MX Kilaccuukanus. MexXMOJIeKysIpHble BOJOPOJIHBIE CBSA3M
KapOOKCHJIbHBIX I'PYIIL, UX BIUAHUE HAa (U3NYECKHUE CBONCTBA KAPOOHOBBIX KUCIIOT.

XUMHUYECKUE CBOIMCTBAa KapOOHOBBIX KHUCIOT. Peakiuu, WITIOCTPUPYIOIINE KUCIOTHBIE CBOMCTBA
U MX CPaBHEHHE CO CBOMCTBAMM HEOPraHUYECKUX KUCIOT. Peakuuu srepuduxanun.

CrniocoObl mosryueHust KapOOHOBBIX KHUCIOT. OTAEIbHBIE MPEACTAaBUTENN U UX 3HaueHue. OOmime
CIOCOOBI IOJYYEHMsI: OKHUCJICHHE aJIKaHOB, QJIKEHOB, IIE€PBUYHBIX CIMPTOB, aJbJETUIOB.
Baxwnelimme npeacraBuTesid KapOOHOBBIX KHCIOT, MX OWOJIOTHYECKash PoJib, crenu(puvecKkue
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CHOCOOBI TMOJYYEeHHs, CBOMCTBA M IMPUMEHEHHE MYpPaBbHUHOM, YKCYCHOW, MaJbMUTHHOBOW U
CTE€apUHOBOM.

Cnoxusie 3¢upel. CTpoeHHE M HOMEHKIIATypa CIOXHBIX I(PUPOB, MEKKIACCOBas H30MEPHS C
KapOOHOBBIMU KucioTaMu. CrocoObl MOTy4YeHHs CHOXKHBIX 3pupoB. OOpaTUMOCTh peakluu
stepuukanmu U (PaKTOPBI, BIMSIONIMEC Ha CMeENIeHWe paBHOBecHs. OOpa3oBaHHE CIIOKHBIX
nonudGupoB. JlaBcaH Kak MpeNCTaBUTENb CHHTETUYECKUX BOJIOKOH. XHMMHYECKHE CBOWCTBA U
MIPUMEHEHUE CIIOKHBIX d(DHUPOB.

Kupsbl. XKupbl kak cioxxsble 3¢upsl runepuHa. KapOoHOBbIE KHCIOTHI, BXOASIINE B COCTaB
KHUPOB. 3aBUCHUMOCTh KOHCUCTEHLIMU YXUPOB OT UX COCTaBa. XUMHUYECKHE CBOWCTBA MKHUPOB:
THJpPOJIN3, OMbUIEHUE, THAPUPOBaHKE. bruojornueckas poiib )KUPOB, UX UCIIOJIb30BaHUE B OBITY U
IIPOMBILIIIEHHOCTH.

Conu kapOOHOBBIX KHCIOT. Mbuta. CiocoObl MosyueHHsl cojiei: B3aumoieiicTBue KapOOHOBBIX
KHCJIOT C MeETaJulaMH, OCHOBHBIMH OKCHIAMH, OCHOBAaHUSIMH, COJIIMH; WIEJIOYHOM T'MIPOJIU3
CJIO’KHBIX 3()UpoB. MbLIa, CYITHOCTh MOIOLIETO AeicTBUS. OTHOLICHHE MbLIA K )KECTKOM BOJIE.

JemoHcTpanuu. 3HAKOMCTBO C (PU3UYECKMMU CBOMCTBAMH Ba)KHEHIIMX KapOOHOBBIX KHCIIOT.
OTHoIIeHNe pa3IMYHBIX KapOOHOBBIX KHCIOT K Bojae. CpaBHeHue pH BOJHBIX pacTBOpOB
YKCYCHOM M COJISTHOM KHUCJIOTHI OJIMHAKOBOW MOJISIPHOCTH.

JlabopaTopHble onbIThl. B3anMonelicTBue pacTBOpa YKCYCHOW KHCIIOTBI C MarHMe€M, OKCHUJIOM
1IMHKa, ruapokcuaoM xenesa (111), pactBopom kapOoHaTa Kajusl U cTeapara Kajus.

JladbopaTropnasi paGora NeS. PacTBopuMOCTh pa3iIUyHBIX KapOOHOBBIX KHCJIOT B BOJIE.
B3anmoneincTsre yKCyCHOM KMCIOTHI ¢ METAJUIAMM.

JlabopaTopnasi padora Ne6. [lonyueHne ykCcyCHO-3TUIIOBOTO d(Upa U €ro CBOICTBA.

JlaGopaTtopnas padotra Ne7. [lonydyeHue Mblla M M3Y4EHHE €ro CBOWMCTB: MEHOOOpa3oBaHUE,
pEaKIMK HOHHOr0 00MEHa, THAPOJIN3, BbIIEIEHHE CBOOOIHBIX JKUPHBIX KUCIIOT.

CamocrosiTesibHasi padoTa. BeinojiHeHHE TOMAIIHUX 3a/IaHUM 110 TEME.

TemaTuka BHeayIMTOPHOH CAMOCTOATEILHOI padoThI:

[ToaroroBka I0KIIA10B, MPE3EHTALMHI IO TEMaM:

Baxkuneiimue npencraBuTen KapOOHOBBIX KUCIIOT, UX OHOIOrHYecKas poJib.

Crnemuduyeckre crnocoObl MOMy4YeHHs, CBOMCTBA W MPUMEHEHHE MYpPaBbUHOW, YKCYCHOH,
NMaJIbMUTHHOBOW M CTEApUHOBOM; aKpPWJIOBOM M METAKPWIOBOM; OJIEMHOBOM, JMHOJIEBONH U
JIMHOJICHOBOM, IIaBEJICBOI; OCH30HHON KUCIIOT.

JlaBcaH Kak NIpeNCTaBUTENb CHHTETHYECKUX BOJIOKOH. buosorumdeckas poJjib KUPOB, HX
HCIIOJIb30BaHUE B OBITY U IPOMBIIUICHHOCTH.

Cunretnueckue moroniue cpencrtsa — CMC (neTepreHTsl), X IPeUMYIIEeCTBa U HETOCTATKH.

Tema 1.10 YriaeBoasbl

[lonsitue 00 yrmeBomax. Krnaccudukammst yriaeBomoB. MoOHO-, 1u- M IOJIMCAXapHIBL,
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IIPEICTABUTENIA Ka)KIOW T'PYIIIBl YIJIEBOAOB. buonoruueckass posib yrieBOJOB, UX 3HAYCHUE B
’KM3HM YEJIOBEKA U OOILEeCTBA.

Monocaxapuabl. CTpoeHHe U ONTHYECKas M30Mepusi MOHocaxapuaoB. Mx kmaccuduxanus mo
YHCITy aTOMOB yIJIepoJia U Ipupoae KapOOHUIbHOM rpynmbl. BaxkHeime npeacTaBuTenn MOHO3.
['moko3a, cTpoeHHe ee MOJIEKYIIbI U (pu3udeckue cBoiicTBa. TayroMepus. XMMUYECKHE CBOWCTBA
TJIIOKO3Bl: PEAKLMU 0 aJIbJETUAHON TpyIme («cepedpsHoro 3epkanay, ruipupoBanue). Peakuun
IJII0OKO3bl KaK MHOTOAQTOMHOT'O CIIMPTa: B3aUMOJIEHCTBUE IIIIOKO3bI ¢ ruapokcunom menu(ll) npu
KOMHAaTHOH TEMIIEPAType M HarpeBaHMH. I'moko3a B mpupone. buonoruueckas posb u
IpUMEHEHHEe TIoKo3bl. DpykTO3a Kak M30Mep TIOKO03bl. CpaBHEHHME CTPOEHHUS MOJEKYJbl U
XMMHUYECKUX CBOMCTB, INIIOKO3bI U GpyKTO3bl. DPyKTO3a B IPUPOJIE U ee OHooruyeckast poib.
Hucaxapunpl. Crpoenne nucaxapuaoB. CTpoeHME U XHMHUYECKHME CBOMCTBAa Caxapo3bl.
TexHonornueckne OCHOBBI NPOM3BOACTBA caxapo3bl. JlakTo3a M ManpTO3a Kak M30MEpHI
caxapo3sbl.

[Tonmucaxapuapl. O6mee cTpoenue nonucaxapuaoB. CTpoeHHue MOJIEKYIbl Kpaxmala, aMuiao3a u
amwionekTuH. du3nueckue CBONCTBA Kpaxmaja, €ro HaxOXKICHHE B MPUPOJAE U OuOoJIorHyecKas
ponb. I'nmukoreH. Xumudeckue cBoiicTBa Kpaxmana. CTpoeHHE 3JIEMEHTapHOTO 3BEHA
LEJUTI0N03bl. BiMsHME CcTpOeHus MONMMEpPHOW LEeNU Ha (U3NYECKUE U XMMHYECKHE CBOWMCTBA
nestrosio3sl. [ToHsTHe 006 MCKYCCTBEHHBIX BOJIOKHAX: alleTaTHBIN ek, BUCKo3a. HaxoxaeHnue B
pupoJie U Onosiornyeckas posb 1eJuTros03bl. CpaBHEHHE CBOMCTB, Kpaxmalia U IEeJUTFOJI03bI.

Jemoncrpanun. OO0pa3npl YriieBoAOB W u3Aenuid w3 HuXx. O3HaKoOMIIeHHE C (pU3MYeCKHMH
CBOMCTBaMHM Kpaxmaia M 1esuIton03bl. Habyxanue memironossl U kpaxmaina B Boje. Kosekuus
BOJIOKOH.

JladopaTopubie onbIThbl. O3HaKOMJICHHE C (PU3WYECKMMH CBOWCTBAMH TJIIOKO3BI (amTedHas
yIaKoBKa, TabNeTKH). 3HAKOMCTBO ¢ oOpasmamu mosmcaxapuao. OOHapyKeHHE Kpaxmania ¢
MOMOIIbI0 KAUECTBEHHOM peakluu B Mele, xjiede, Horypre, MaprapuHe, MakapoOHHBIX M3JETHSX,
KpyTiax.

JlabopaTopnass padora Ne8. Peakius «cepeOpsHOro 3epkanay TIIIIOKO3bl. B3anmojeiicTBue
TII0KO3bI ¢ TuipokcuoM meau (II) mpu paznuusbIX TemMneparypax.

JlabopaTopHas paGora Ne9. JleiicTBue Hosa Ha Kpaxmail. [ 'maponus kpaxmana.

CamocTosiTesibHasi padoTa. BeimoHeHNe TOMAITHUX 33aIaHUM 110 TEME.

TemaTnka BHeayIUTOPHOI CAMOCTOSITeIbHOI padoThI:

[ToaroroBka qOKIJIa OB, MPE3EHTALIMI 110 TEMaM:

I'moko3a B mpupone. buosornyeckas posib U NPUMEHEHHE IIIOKO3bl. PpyKTO3a Kak H30MEP
rIoKo3bl. OpyKTO3a B MPUPOJIE U €€ OUOIOrHYecKas poJb.

TeXHOJIOrnYecKne OCHOBBI IPOU3BOJICTBA CaXapO3bl.
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[Tonstre 00 HCKYCCTBCHHbBIX BOJIOKHAX! aHeTaTHHfI HICJIK, BUCKO3a.
HaxomneHHe B ITPHUPOJC U OnoJoruyeckas POJIb HCJIIOJIO3EI.

Tema.l.11 Amunsl, | Knaccupukanus u wusomepuss amuHoB. I[lonstue o0 amwuuax. IlepBuunble, BTOpUYHBIE U | 6 1
AMHHOKHCJIOTHI, 0€JIKH TPETUYHbIE AaMUHBI, apOMaTUYECKHE aMUHBI, U30MEPUSl 1 HOMEHKIIATYpa.
XUMHYECKHE CBOWCTBA aMHHOB. AMHHBI KaK OpPraHMYECKHE OCHOBAHUS, WX CpaBHEHHUE C
aMMMaKOM U JPYTMMHM HEOPraHMYECKUMH OCHOBaHMSIMU. AHMIMHOBBIE Kpacutenu. [lonarue o
CUHTETUYECKUX BOJIOKHAX. [loaramMuibl U oiMaMuHble CHUHTETUYECKUE BOJIOKHA.
AmuHokucoThl. [loHATHE 00 aMUHOKHUCIIOTAX, UX Kiaccudukanus u crpoeHre. CHHTETHYECKUE
BOJIOKHA: KanpoH, 3HaHT. Kinaccudukanus BosokoH. [lomydueHne aMMHOKHUCIOT, UX IPUMEHEHHE
u Ouosnoruyeckas QyHKIHUS.
benku. benku kak nmpuponHsie noiaumepsl. [lepBuyHas, BTOpUYHas, TPETUYHAsI U YETBEPTUUHAs
CTPYKTYpbl OenkoB. DubpuiisipHble U TI00yspHbIe Oenku. XUMHUYECKHUE CBOMCTBA OENKOB:
rOpeHue, JIeHaTypanus, THApoau3, KadeCcTBEHHbIE (LIBETHBIE) peakuuu. buonornueckue GyHKIUN
0enKoB, UX 3HaueHue. benku kak komnoHeHT nuiy. [Ipo6iiema 6eITKOBOrO roJ0JaHus U IyTH €€
peLeHMsL.
JemoncTpaunu. Pu3nuecKUe CBOKWCTBA METWUJIAMHHA: arperaTHOE COCTOSIHHME, LBET, 3amax,
OTHOLIEHHE K BoJie. ['opeHne MeTuiaMuHa.
JlaGopaTopHble onbIThl. PacTBopeHne OenkoB B Boje U uX Koaryisus. OOHapyxkeHue Oeka B
KYpUHOM SIHIIE U MOJIOKE.
JlaGopaTtopnass paGora Ne 10 KauectBeHHble peakuuu Ha Oenok: OwumyperoBas , |2
KCAaHTOIIPOTEUHOBASL.
CamocTosiTesibHasi padoTa. BeimosiHeHHe TOMAITHUX 33a/IaHUM 110 TEME. 2
TemaTnka BHeayIUTOPHOI CAMOCTOATEIbHON PadOTHI:
[ToaroroBka qOKIJIa OB, MPE3EHTALIMM 110 TEMaM:
AHwnHOBbIE KpacuTend. [IoHsATHE O CMHTETHMYECKUX BOJOKHaxX. IlommaMuibsl M MOIMaMUIHbIE
CUHTETUYECKHE BOJIOKHA.
CuHTeTH4ecKre BOJIOKHA: KallpoH, SHaHT. Kitaccugukarys BOJIOKOH.
[TonydyeHne aMMHOKHCIIOT, X IPUMEHEHHE U Ouonoruueckas QpyHKIus.
buonoruueckue GpyHkuuu OENKOB, MX 3HAUECHHE.
benku kak komnoHeHT nun. [IpoGrema 6enKOBOro rojJoJaHus U MyTH €€ PelIeHusl.
Paznen 2. 2. OBIIAA H 36
HEOPI'AHUYECKAS
XUMUsA
Tema 2.1. Xumusi — Hayka o | CocraB BeniectBa. XMMHUYEeCKHE eMeHTbl. CIOocO0b! CYIECTBOBAHHUS XUMHUECKUX IJIEMEHTOB: | 2 2

BeIIECCTBAaX

ATOMBI, ITPOCTHIC U CJIOKHBIC BEIICCTBA. BemiecTBa MOCTOSHHOTO U MNEPEMECHHOT'O COCTAaBA. 3aKoH
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MOCTOSTHCTBA COCTaBa BEIIECTB. BelecTBa MOJIEKYISIPHOTO M HEMOJICKYJISIPHOTO CTPOCHHUS.
N3mepenune BeriecTBa. Macca aTOMOB M MOJIEKYJ. ATOMHasi eIUHUIA MacChl. OTHOCHTENbHbBIC
aTOMHass U MOJICKYJIIpHAasA MAaCCHhI. KonmnuectBo BCIICCTBA M CAWHUIIBI €r0 U3MCPCHUA! MOJIb,
MMOJTb, KMOJIb. Urciio ABoraapo.  MossipHas Macca.

ArperatHble COCTOSIHMS BEIICCTBA: TBEpaOe (KPUCTAUIMYECKOE W aMOpdHOE), KHUAKOE U
razoo0pa3Hoe. 3aKOoH ABOTaApO M €ro CJICICTBHSL. MomnsipHblii 00beM BEIIECTB B
ra3000pa3HOM COCTOSTHHH.

CMmecu BemiecTB. Pasznmuuusi MexIy CMECIMH M XUMHUYECKMMHU COCIUHCHHMsMH. MaccoBas U
00bEMHAsI I0JTU KOMIIOHEHTOB CMECH.

Jemoncrpanuu. Habop mMozeneil aToMOB ¥ MOJIEKYJI.

ATOM — CJI0KHas 4acTHIIA.

DnexTpoHHas 000m04Yka atomoB. [loHATHE 00 PNMEKTPOHHON OpOUTANIM U IIEKTPOHHOM OOIaKe.
KBanToBBIC unCa: TIaBHOE, OpOUTAIbEHOE (MTOOOYHOE), MATHUTHOE M CIIMHOBOE. Pacrpenenenue
OJICKTPOHOB II0 SHCPIrCTUUCCKHUM YPOBHAM, MNOAYPOBHAIM U Op61/ITaJISIM B COOTBCTCTBUU C
MPUHIIMIIOM HauWMEHbIed SHepruu, npuHimnoM Ilaynu u npaBunom ['yHma. DneKTpoHHbIE
KOH(l)I/II‘ypaI_II/II/I aATOMOB XUMHNYECCKUX 3JICMCHTOB.

BanenTHble BO3MOKHOCTH aTOMOB XMMHUYECKHUX 3JIEMEHTOB.

DJIeKTpOHHAs KJIACCU(DHUKAINS XMMUYCCKHUX dJICMEHTOB: S-, P-, -, f-a51eMeHTHI.

JemoncTpanuu. Moenu opOuTaiei pa3muyHoi GOpMEI.

CamocrosiTesibHasi padoTa. BeinosiHeHne TOMaITHUX 3a/IaHUM 110 TEME.

N

Tema 2.3. Ilepmoamveckmuii
3aKO0H " Iepunonnyeckasn
cucreMa XHMHYECKHX
yemeHTOB .. MeHnaeneeBa

Otkpeitie Ilepuoguyeckoro 3akona. .M. MenneneeBbim. Ilepuoguueckuii 3aK0H U CTpPOEHUE
atoma. M3otombl. CoBpeMEHHOE TIOHSATHE XHUMHYECKOTO DJIEMEHTA. CoBpemMeHHast
dbopmynupoBka Ilepuonnyeckoro 3akona. llepuoanueckas cucteMa U CTPOCHHE aToOMa.
OU3NYECKHIT CMBICT TOPSAJKOBOTO HOMEpa JJIEMEHTOB, HOMEpPOB TpPYNNbl W MEpUOAA.
[leproanueckoe M3MEHEHHE CBOMCTB JJIEMEHTOB: paaudyca aroMa; DJHEPrUM HOHU3ALUU;
AJIEKTPOOTPUIATENLHOCTH. [IpUUKMHBI U3MEHEHHUS! METAUIMYECKUX U HEMETAJUIMYECKUX CBOWCTB
3JIEMEHTOB B rpynmnax u nepuojax. 3HadeHue llepuogmueckoro 3akona u Ilepmoanueckoit
cucTeMbl XUMHYecKuX dyeMmeHToB JI.M. MenneneeBa il pa3BUTHA HAyKU W MOHUMAaHMS
XUMHUYECKON KapTHUHBI MUDA.

JdemoncTpanuu. Pa3nuunbie BapuaHThl TaOnumpbl [leprogMYECcKO CHUCTEMBI XHUMHUYECKUX
anementoB J.M. MenneneeBa. OOpa3ibl MPOCTHIX BEIIECTB OKCHIOB U THAPOKCUIIOB SJIEMEHTOB
III nepuona.

JlabopaTopHbie onbITbl. CpaBHEHHE CBOMCTB NPOCTHIX BEIIECTB, OKCHUIOB M THUIPOKCHUIOB
snemenToB 11 nepuona.

IIpakTnyeckas paGora Ne3. XapakrepucTUKa XHMHUYECKOTO JJIEMEHTA M0 TOJIOKEHHIO B
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HCpHO,HHqCCKOﬁ Ta6J'II/II_Ie 1 CTPOCHHIO aTOMaA.

CamocrosiTesibHasi padoTa. BeinojiHeHHE JOMAIIHUX 33/IaHUM 110 TEME.

TemaTuka BHeayIMTOPHOI CAMOCTOSITEILHON PadoThI:

[ToaroroBka qOKIa0B, MPE3EHTALMM 110 TEMAM:

Otkpertue .. MenneneeBsim [leproguieckoro 3akona.

[TonGop paznuunbix BapuaHTtoB Tabmui [lepuogudeckoii cucTeMbl XuMU4Yeckux anemeHnTos [1.1.
MenneneeBa. 3nauenue llepuoamueckoro 3akoHa u Ileproaudeckoil CHUCTEMBI XMMHYECKHX
snemenToB J[.M. Menneneesa aJisg pa3BUTUSI HAYKU U TOHUMAHUS XUMUYECKOM KAPTUHBI MUPA.

Tema 2.4. CTpoenne BemecTBa

IlorssTHE O XHMMHYECKOM CBSI3W. THIBI XWMHYECKHX CBS3€H: KOBaJICHTHAs, WOHHAa,
MeTaJuIM4ecKasi ¥ BOJAOPOIHAs.

KoBanentnas xumudeckas cBsizb. JlBa MexaHu3ma oOpa3oBaHHs STOM CBSI3U: OOMEHHBIM U
JIOHOPHO-aKIENTOPHBIA. DJIEKTPOOTPULIATEILHOCTh U KIacCU(UKALMSA KOBAJEHTHBIX CBS3€H MO
TOMY IIPU3HAKY: TOJSpHAas M HENOJApHAas KOBAJICHTHBIE CBsA3H. IlomApHOCTE CBsI3M U
HOJISIPHOCTh MOJIEKyJbl. Crioco® TMepeKpbIBaHUs AJIEKTPOHHBIX OpOuTanel M KiacCH(pHKaIHS
KOBAJICHTHBIX CBSI3€H 10 3TOMY IPHU3HAKy: G- U T-CBA3M. KpaTHOCTb KOBaJECHTHBIX CBS3Ed U
KJaccu(uKaus UX MO 3TOMY IMPHU3HAKY: OJMHAPHBIE, JBOIHbBIE, TPOWHBIE, MOJYyTOPHbIE. THIIBI
KPUCTAJUIMYECKUX PEIIETOK y BEHIECTB C OTUM THUIIOM CBSI3U: aTOMHBIE M MOJIEKYJISIPHBIE.
dusnyeckre CBOWCTBA BELIECTB C 3TUMHU KPUCTAIUNIMYECKUMHU PELICTKAMM.

HNonHasg xuMmu4deckas CBsA3b, KaK KpaWHUW Cilydall KOBAJIEHTHOW IOJIAPHOM CBsI3M. MexaHu3M
o0pa3zoBaHMs HOHHOH CBs3U. MIOHHBIE KpUCTAUNIMYECKHUE PEILIETKH M CBOMCTBA BEIIECTB C TAKUMHU
KpHCTaJUIaMHU.

Merannuyeckas XMMHUYECKasi CBsI3b, KaK OCOOBIM THI XMMUYECKOH CBS3M, CYIIECTBYIOLIUI B
MeTajIaX W cIuiaBax. Ee OTIMuMa M CXOACTBO C KOBAJIEHTHOM WM WOHHOM cBs3aMu. CBoiicTBa
METaJUIMYECKOU CBs3U. MeTtajmmyeckue KpUCTAIUIMYECKUE PELIETKM U CBOMCTBA BEILECTB C
TaKUMU KPUCTAJUIAMM.

Bonoponnas xumuueckas cBsizb. MexaHu3M oOpa3oBaHusl Takoil cBs3u. Ee kiaccuduxanus:
MEXKMOJIEKYJIIpHass M BHYTPUMOJIEKYJSIpHass  BOJOPOAHBIE  CBsA3U.  MOJIEKyJsIpHBIE
KPUCTAJUIMYECKUE PELIETKH M1 3TOro Tuna cBs3d. Dusuyeckue CBONCTBA BELIECTB C
BOJOPOAHON CBsA3BIO. bumosiormdeckas posib BOJOPOAHBIX CBSI3€M B OPraHMU3alMU CTPYKTYP
OMOMOTUMEPOB.

Enunas nprupora XMMHUYECKUX CBS3€W: HAJIUMYME PA3IU4HBIX THUIIOB CBA3€H B OJHOM BEILECTBE,
IIepeX0/] OJJHOTO TUIlA CBA3U B APYIOU U T.II.

JdemoncTpaunu. Mojaenn MOJEKyn pPa3IMyHOM apXUTEKTYypbl. MoJenu KpUCTaIMYeCKUX
penieTok paznuyHoro tuna. Moaenu mosnexkyn JIHK u Genka.

CamocTosiTesbHasi padoTa. BeinosHeHre JOMaITHUX 3aJaHUui 110 TEME.
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Tema 2.5. XumMu4yeckKue
peakuum.

Knaccudukanus XuMHYECKUX PEaKuidi B OpraHUYECKON W HEOpraHMYecKor XxumwuH. [loHsTHE O
XUMHUYECKON peakiuu.  Peakuuu, uayniye ¢ M3MEHEHHEM COCTaBa BEIIECTB: MO YHUCIY U
XapakTepy pearupyrommx u oOpa3yloIIuxcs BEHIecTB (pa3loKEHHs, COCTUHEHUS, 3aMEIeHHS,
o0OMeHa); 0 U3MEHEHUIO CTENEHEH OKUCIEHUS IEMEHTOB (OKUCIUTENbHO-BOCCTAHOBUTEIbHBIC U
HE OKHCIIHTEIHHO-BOCCTAHOBUTEIIBHBIC PEAKIMH); 1O TemioBoMy dddexry (9K30- w
SHAOTEpMUYECKUE); To (aze (roMo- W TeTeporeHHbIe); MO HampaBiICHUIO (0O0paTUMBbIE H
HeoOpaTUMBbIE); 10 UCIOJIb30BAaHUIO KaTalau3aTopa (KaTaJUTHYECKHE W HEKaTaJIUTHYECKue); IO
MexaHu3MYy (paauKaabHble, MOJIEKYJISIPHBIE U HOHHEIE).

CamocTosiTesibHasi padoTa. BeimosHeHHe TOMAITHUX 33/IaHUM 110 TEME.

TemaTnka BHeayANTOPHOH CAMOCTOATEJIBLHOM padoThI

IToaroroBka TOKIaA0B, IPE3EHTALMM 110 TEMAM:

@DakTOopHl, BAUAIOLUIME HA CKOPOCTh XUMUYECKOUN peaKLuy.

XUMHUYECKUE PEAKIMH IO UCTIOIB30BAHUIO KaTaIU3aTOpa (KaTAIUTHUECKUE U HEKATaJIUTUYECKHE.
KaranuzaTopsl u katanu3. PepMeHTHI, UX CPABHEHUE C HEOPraHUYECKUMU KaTaJIM3aTOPaMHU.

Tema 2.6 PacTBOpHBI.

ITonsaitue o pacrBopax. @PU3MKO-XMMHYECKAass NPUPOJA PACTBOPEHMS U PAacTBOPOB.
B3aumoneiicTBue pacTBOpUTENS M paCTBOPEHHOTO BemlecTBa. PactBopuMocTs BemecTB. CriocoOs!
BBIPA)KEHUSI KOHIIEHTPALUU PAaCTBOPOB: MACCOBasl JA0JIsI PACTBOPEHHOI'O BElLECTBA (IIPOLEHTHAs),
MOJISIpHAs.

Teopust DIIEKTPOIUTUYECKON JUCCONMANUU. MeXaHnW3M IUCCOLMALMU BEIIECTB C PANIMYHBIMU
TUNIAMHA XMMHYECKHX CBsi3eH. BKiag pycckuX y4YeHBIX B pa3BUTHE TMPeJCTaBICHHA 00
JNEKTPOJINTUYECKOH  aucconranud. (OCHOBHBIE MOJIOKEHHS TEOPHUM  DIIEKTPOJIUTHYECKOU
muccoranui. CTeneHb AJIEKTPOIMTUYECKON TUcconManuu M (DakTOphl €€ 3aBHCHMOCTH.
CunbHbBIE U CpEHHE DIEKTPOJIUTHI.

Muccoumanus Boabl. Bonopoassiii mnokaszatens. Cpeaa BOJHBIX pPacTBOPOB AJIEKTPOJIUTOB.
Peakiiun oOMeHa B BOAHBIX pacTBOPAx 3JIEKTPOJIUTOB.

I'maponus xak oOMeHHBINH npouecc. HeoOpaTumblii rupoin3 OpraHu4ecKuX U HEOpraHM4EeCKUX
COECIUHEHMN U €r0 3HaYCHHE B IPAKTUYECKON JESITEIILHOCTH YEJIOBEKA.

OO6partumsrii Tuaponu3 coneid. CtyneHdaTsiid Tuaponu3. [IpakTHueckoe mpuMeHeHHEe THAPOITN3a.
I'maponu3 opraHudeckux BewiecTB: (O€NKOB, *KHUPOB, yrieBoaoB). OMblIeHHE XKUPOB. Peakuus
STePUPHUKAIHH.

JemoncTpanun. CpaBHEHHE 3JIEKTPOIIPOBOJHOCTH PACTBOPOB AIEKTPOJUTOB. MHAMKATOPHI U
M3MEHEHHE UX OKpacKd B pasHbIX cpeaax. I'maponus kapOoOHATOB, Cylb(aToB M CUIMKATOB
I1eJI0YHBIX METAJUI0B; HUTpaToB cBUHIA(I]) nnm nuHKa, XJI0puaa aMMOHHMSL.

JlaGopaTopHble ONbITHI. XapaKTep AUCCOIMAINN PA3JTMYHBIX THIPOKCUIIOB.

IIpakTnyeckass padora Ned4. CocraBieHue ypaBHEHHMH IUCCOIMALMU CHIBHBIX U CIA0BIX
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OJICKTPOJINTOB, peaKuHﬁ HOHHOTO OOMeHa.

IIpakTnyeckas pabdora Ne S. CocraBineHue ypaBHEHHMH peakIMd TMIpPOJIU3a COJEH.
OmnpeneneHue 3Ha4€HUs1 BOJOPOAHOIO II0KA3aTellsl IPU THAPOJIN3E CONIEN pa3IMuyHON IPUPOIBL.

CamocrosiTesibHass padoTa. BellloIHEHNE TOMAIIHUX 3aJaHUH 110 TEME.

TemaTnka BHeay UTOPHOI CaMOCTOSATEIbHOI PadoThI:

IToaroroBka nOKIaA0B, IPE3EHTALMM 110 TeMaM: PacTBOpUMOCTB BEILIECTB.

HeoOpaTtumblii TuApoin3 OpPraHUYECKUX W HEOPraHMYECKHX COEJAMHEHWH M €ero 3HauyeHUe B
MIPAKTUYECKOU JEATEIbHOCTH YEI0BEKA.

Owmpblienue xxupoB. Peaknus stepuduxarum.

Tema 2.7 OKHCIHTEJILHO-
BOCCTAHOBHTE/IbHbIE PeaKIHM.
DJIeKTPOXUMHYECKHUE
npouecchl

OKHCINTEIBHO-BOCCTAHOBUTENBHEIC pCaknuu. CreneHbp oOKuclIeHHs. BoccTaHOBHTEIH H
okucaurenau. OKHUCIEHHE U BOCCTAHOBJCHHE. BaxkHeline OKHUCIMTENH M BOCCTAaHOBMTEINH.
BoccranoButensHbIC CBOMCTBA MCTAJIJI0B - MMPOCTBIX BCHICCTB. OKucInTENILHBIE n
BOCCTAHOBUTEJIbHBIE CBOMCTBA HEMETAJIJIOB — MPOCTHIX BellecTB. BoccTaHoBUTENbHBIE CBOICTBA
BELIECTB, OOPA30BAHHBIX D3JIEMEHTAMM B HHU3IIEH (OTPULATENBHOM) CTENEHU OKUCIICHHUS.
OxucnuTenpHble CBOMCTBA BELIECTB, 0OPAa30BaHHBIX 3JEMEHTAaMH B BbICIIECH (IOJOXKHUTEIbHOI)
creneHn okuciaeHusa. OKUCIUTENbLHBIE U BOCCTAHOBHUTEIbHEBIE CBOMCTBA BCIICCTB, 06pa30BaHHBIX
HJIEMEHTAaMU B IPOMEXYTOUYHBIX CTETICHAX OKUCIICHHUS.

KHaCCI/I(bI/IKaI_[I/ISI OKHUCIUTCIIBHO-BOCCTAHOBHUTCIIbHBIX peaKL[I/Iﬁ. PeaKHI/II/I MCXAaTOMHOI'0O H
MEXMOJIEKYJIIPHOTO OKUCIICHUS-BOCCTAHOBIIEHUs. Peakiuy BHYTPUMOJIEKYJISPHOTO OKUCIIECHUS-
BOCCTAHOBJIEHMsI. Peakiiy caMOOKHCIIEHUA-CaMOBOCCTaHOBIIEHUS (JIUCIIPONOPLIMOHUPOBAHMS).
Metoabl cOCTaBJIEHUS] ypaBHEHMH OKUCIIHUTEIBHO-BOCCTAHOBUTENBHBIX peakuuid. Meroa
AJICKTPOHHOTO OaJlaHca.

XUMHUYECKUE HMCTOYHUKHU TOKA. DJEKTPOAHbIE MOTCHUMAIbI. Pl CTaHIApTHBIX 3JIEKTPOAHBIX
MOTEHITUAIOB (JIEKTPOXUMHUECKUHN Psii HANPSDKEHUN MeTauioB). ["ambBaHUYECKUE AJIEMEHTHI U
npuHOUNBl  uX  pabotel.  CocTaBleHHe  TalbBaHUYECKHMX  dyeMeHToB.  (OOpa3oBaHue
raJbBAHMYECKHUX Map MPH XUMHUYECKUX mpoleccax. ['anpBaHNYECKHE PTIEMEHThI, TPUMEHSIEMBIE B
KU3HU: CBHUHIIOBas aKKyMYJSITOpHas Oarapesi, HHKeNb-KaJMHEBbIe OaTapeu, TOIIMBHBIC
JJIEMEHTBI.

DNEeKTPOJIN3 PacIUIaBOB M BOJHBIX PACTBOPOB 3JIEKTPoJuTOB. Ilporeccel, mpoucxomsume Ha
KaTo/I€ M aHoJ/ie. Y PaBHEHUS 3JIEKTPOXUMHUECKHUX MPOLIECCOB. DIIEKTPOIU3 BOJIHBIX PACTBOPOB C
VHEPTHBIMHU 3JIEKTpoaamu. [IpakTnueckoe NpuMEHEHNE dIIEKTPOJIN3A.

Jemonctpanuu. Boccranosinenue okcuna meau(ll) yrmem. OxucnurenbHble CBOWCTBA a30THOM
KUCIOTHl. OKHUCITUTENbHBIE CBOMCTBA JMXpomara Kajus. [aJbBaHUYECKHE HIIEMEHTHI MU
Oatapeiiku. JnexTpon3 pactBopa xjopuaa meau(1l).

JIaﬁopaTopHLIe onbIThl. B3auMoaeicTBre METajjaoB C HCMCTAJJIaMHU, a4 TAKIKC C paCTBOpaMH
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CoJIel W pacTBOpaMU KHCJIOT. BzaumMopnelcTBue CEpHOM W a30THOM KHCIOT C MEJbIO.
OKuCIUTETbHBIE CBOMCTBA IEPMaHTaHATA KaIHs B Pa3IMYHBIX Cpeax.

IIpakTuyeckas padora Ne6. CocraBieHue ypaBHEHUH OKHMCIUTEIIBHO- BOCCTAHOBUTEIbHBIX
peakiuid. PaccraHoBKa KO (HUIIMEHTOB METOAOM JIEKTPOHHOTO OaslaHca.

CamocrosiTe/ibHasi padoTa. BeimoHeHHe TOMAITHUX 33/IaHUM 110 TEME.

TemaTnka BHeayIUTOPHOI CaMOCTOSITEIbHOI PadoThI:

[ToaroroBka JOKIJIa 0B, IPE3EHTAIIMM 110 TEMaM:

['anpBaHWYECKUE SJIEMEHTHI, MPUMEHSIEMble B >KU3HU: CBUHIIOBAasS aKKyMyJsTOpHas OaTapes,
HUKECJIb-KaIMHUEBBIC 6aTape1/1, TOIIJIMBHBIC 3JICMCHTHI.

DNEKTpONu3.

DNEKTPOIN3 BOJHBIX pacTBOpoB. [IpakTHueckoe npuMeHeHue 3IEKTPOIH3a.

Tema 2.8. Kuaaccnpuxanus
BeulecTB. [IpocThie BemecrBa

Knaccugukamus Heopranumueckux BemiecTB. [IpocTele U cinokHble BemiecTBa. OKCHABI, HX
kinaccupukanusa. [uapokcuabl (OCHOBaHMSA, KHUCIOPOJCOAEpXKAIUe KHCIOThl, am@oTepHbIe
rugpokcuabl). Kucnotel, ux xmaccudukanus. OcHoBanus, ux kinaccudukanus. Conu cpenHue,
KHCJIbIE, OCHOBHBIE U KOMIUIEKCHBIE.

Mertamnel. [lomoxxenne meramnoB B Ilepuomudeckoil cucreme M 0COOEHHOCTH CTPOEHHUS HX
atoMoB. IIpocTeie BeniecTBa — MeTaJUIbl: CTPOEHUE KPUCTAJIJIOB M METAJUIMYECKas XUMHUYECKas
CBSI3b.

OOuue pusnueckue CBOWCTBA METAJUIOB M UX BOCCTAHOBHUTEJbHbBIE CBONCTBA: B3aUMOJEHCTBUE C
HeMeTaJllaMH  (KHCJIOPOAOM, TajloT€HaMH, CEpOM, a30TOM, BOJIOPOAOM), BOJOM, KHCIOTAMH,
pacTBOpaMH CoJieii, OpraHMYeCKUMH BellecTBaMHU (CIMpTaMH, (EHOIOM, KHCIOTaMH), €O
menoyaMu. OKCHIBI M THAPOKCH]IBI METAJUIOB. 3aBUCUMOCTb CBOWCTB 3THUX COEIUHEHHH OT
CTEIEHEN OKUCIICHUS METAJIOB. 3HAYE€HNE METAJIJIOB B IPUPOAE U KU3HU OPTaHNU3MOB.

Kopposusi meramnoB. I[lonsitue koppo3uu. XuMuueckass KOpPpO3Us. IJIEKTPOXUMHUYECKas
Koppo3us. CrnocoObl 3alUThl METAJUIOB OT KOppo3uu. O61mue crnocoObl Moy4eHUs] METAJIJIOB.

Hemeransl. [lonoxenne HEMETAIOB B MEPUOIUIECKON CHCTEME, OCOOCHHOCTH CTPOCHUS MX
aTOMOB. DIJIEKTPOOTPHULIATEIBHOCTb.

Hemertannel — mpocThie BemiecTBa. ATOMHOE W MOJEKYJISIPHOE HUX CTPOCHHE. AJIOTPOIUSI.
XuMudeckre cBolicTBa HeMeTannoB. OKHCIUTEIbHEIE CBOMCTBA: B3aMMOJICHCTBHE C METAJINIaMH,
BOI[OpOI[OM, MCHEC BJIGKTPOOTPI/IIIaTeJ'II)HBIMI/I HEMETaJlJlIaMU, HGKOTOpBIMI/I CJIOXKHBIMH
BellecTBaMHi. BoccTaHOBUTENbHBIE CBOWCTBA HEMETAIUIOB B peaklUix ¢ (TOPOM, KHCIOPOIIOM,
CJIOKHBIMU BEIIECTBAMU-OKUCIUTEISIMU (230THOW U CEPHOM KUCIOTaMHM U Ap.).

Hemoncrpanun. Komrekuus «Knaccudukanuss HEOPTraHUYECKUX BEIIECTB» U 00pasilsl
npeacraButeneil kimaccoB. Komrekmus «Knaccudukaruss opraHMuecKuX BEIIECTB» M 0OpPa3IlhI
HpGI[CTaBI/ITeJIeﬁ KJIaCCOB. MOIIGJII/I KPUCTAJUNIMYCCKUX PCUHICTOK MCTAJIJIOB. KOJIJICKLII/IH MCTaJIJIOB
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C pa3HbIMH (PU3NYECKUMH CBOWCTBAMHU. Komnekuusa pyn. DiekTpoius pacTBOPOB COJIEH.
Mognenu KpUCTAIIIMYECKHX PEHIeTOK Hoja, aimasza, rpadura. Amnorpomus ¢ocdopa, cepsl,
kucaopona. Peakius obGecriBeurBanre OpOMHON BOABI ATUIICHOM WM allETUICHOM.

JlaGopaTtopuble omnbIThl. O3HakoMJeHHe C  oOpaslaMu  NpeACTaBUTENEH  Ki1accoB
HeopraHuyeckux BemiecTs. O3HaKoMIIeHUE ¢ o0pa3amMu NpeacTaBUTeNel KJIaCCOB OPraHUYECKUX
BenecTB. O3HAKOMIIEHHUE C KOJUIEKIIMEH pYI.

CamocrosiTesbHasi padora. BeinonHeHrne JoOMalHUX 3aaHUui 110 TEME.

Tema 2.9 OcHoOBHBIE KJacchl

HEOPraHu4veCKMuXx
OpPraHn4eCKux coeTMHEeHU I

u

Bonoponnsie coenunenuss HemetayioB. [lomydyeHne amMmmuaka M XJOPOBOAOPOJA CHHTE30M M
KocBeHHO. Du3nueckue cBoiicTBa. OTHOIIECHHE K BOJAE: KUCIOTHO-OCHOBHBIE CBOMCTBA.

Oxcupapl. HecomeoOpa3syromue u coineo0pasyromue oKCuabl. KHUCcIOTHbIE OKCHJIBI, X CBOWCTBA.
OcCHOBHBIE OKCHUJBI, UX CBOHCTBA. AM(OTEpPHBIC OKCHJBI, UX CBOMCTBA. 3aBUCUMOCTH CBOWCTB
OKCHJIOB METAJIJIOB OT CTCIICHU OKHCJICHHUS.

Kucnorel oprannuyeckne W HeopraHudeckue. KHCIOTBI B CBETE TEOPUHU SJIECKTPOJIMTHUCCKOM
nuccormanuu.  Kiaccudukanuss opraHU4ecKuX M HEOpPraHUYecKuxX Kucior. OO0mme cBoiicTBa
KHCJIOT: B3aUMOJICHCTBUE OPTraHMYECKUX U HEOPTAaHMYECKUX KHUCIIOT ¢ METaJNIaMHU, OCHOBHBIMU M
aM(pOTepHBIMA OKCHJAMH W THUAPOKCHUIAMH, C COJSIMH, OOpa3OBaHUE CIIOKHBIX J(PUPOB.
Oco0eHHOCTH CBOMCTB KOHIICHTPUPOBAHHON CEPHOW M a30THOM KHCJIOT.

OcHoBaHUs OpraHnueckue U Heoprannyeckue. OCHOBaHUS B CBETE TECOPUHU DIIECKTPOIUTUUECKOU
nuccormaruy.  Knaccudukamnus opraHUYeCKHMX M HEOPTraHMYECKHX OCHOBAHWH. XHWMHUYECKHE
CBOMCTBA LIEJI0YEN U HEPACTBOPUMBIX OCHOBAHUM.

AMdoTepHbIE OpPraHMYEeCKUE M HEOPTaHWYECKUE COCTUHEHUS. AMQOTEpHOCTh OKCHIOB H
THAPOKCUJIOB TIEPEXOTHBIX METAJUIOB: B3aUMOJICHCTBHE C KUCIOTAMHU U IIEJI0YaMHU.

Comn. Kmaccudukanmus u XuMHU4YecKHe cBoWcTBa coseil. OCOOEHHOCTH CBOWMCTB coJjiei
OpPraHUYEeCKUX M HEOPTaHMUECKUX KUCIIOT.

['enernueckas cBsA3b MEXAY KIaCCaMHM OPraHUYECKUX U HEOPraHWYECKUX coenuHeHuiu. [lonarue
O TEHETUYECKON CBSI3M U TEHETUYECKUX pAlaX B HEOPraHUYECKOM M OpPraHMYeCKOM XHMUHU.
['enetndeckue psiibl MeTalia (Ha MpUMEpe KalbIMs U Kelle3a), HeMeTallia (Cepbl U KPeMHHS),
MEPEXOHOTO AIeMeHTa (MuHKa). ['eHeTHdecKue psiibl U TeHETUYECKasi CBS3h B OPTaHMUYECKOU
XUMHH. ETMHCTBO MHpa BENIECTB.

Jdemoncrpanuu. Komnekuy KMCIOTHBIX, OCHOBHBIX U aM(OTEPHBIX OKCUIOB, JEMOHCTPALIUS UX
CBOMCTB. DB3anMoneicTBHe KOHLEHTPUPOBAHHBIX a30THOM UM CEPHOM KHCIOT, a TakKkKe
paz0aBICHHON a30THOM KHUCJIOTHI C MEBIO.

JlabopaTopHbie onbITh. [lonyueHne u CBOMCTBA YIIEKUCIIOrO rasa.

CamocrosiTesibHasi padoTa. BeinojiHeHHE JOMAIIHUX 33/IaHUM 110 TEME.
TemaTuka BHeayIMTOPHOI CAMOCTOSITEILHOW PadoThI.
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[ToaroroBka JOKIJIa OB, IPE3ECHTAIIHI 110 TEMaM:

OTHolIIeHHE BEIECTB K BOJIE: KUCIOTHO-OCHOBHBIE CBOICTBA.
Oco00eHHOCTH CBOMCTB KOHIICHTPUPOBAHHOM CEPHOM U a30THOM KUCIIOT
Oco0eHHOCTH CBOMCTB coJiel OPraHMYECKUX U HEOPTaHMUECKUX KUCIOT.
EnuHCTBO MUpa BemecTs.

KontpoabHasi pabdora Ne2. ['eHernueckass CBs3b MEXKIY KIacCaMHU OpPraHUYECKUX U
HEOPTaHWYECKUX COCTMHCHHM.

Tema 2.10 XumMusi B KH3HHU
o0ecTBa

XuMHS ¥ IPOU3BOICTBO. XUMHUECKasi MIPOMBIIUIEHHOCTh U XUMUYECKUE TEXHOIOTHH. ChIpbe It
XHMHYECKOW MPOMBIIUIEHHOCTH. BO/1a B XMMUYECKOM MPOMBIIIIIIEHHOCTH.

XUMUA U 3KOJIOTUA. XUMHAYECKOE 3arpsAI3HEHUE OKPYKAIOIIEN CPEbI.

XuMUs U TIOBCEHEBHAA JKM3Hb YesioBeKa. /JoMaiHss anteka. MOIIME U YUCTAIINE CPEICTBA.
CpenctBa 60pb0bI ¢ OBITOBEIMU HaceKOMBIMH. Cpe/icTBa TNYHOW TUTHEHBI U KOCMETHKH. XUMUS
1 numa. MapkupoBKa yIMakoOBKa MUIIEBBIX U TUTHEHUYECKUX MPOAYKTOB M YMEHUE MX YHUTATh.
OKoJIorus Kuanila. XuMus U FTeHETHKa YeJIOBEKa.

JemoncTpanun. OGpasiipl CpeICTB OBITOBOM XMMHH U JIEKAPCTBEHHBIX MPENapaToB.

CamocrosiTesbHasi padora.

TeMAaTHKa BHeAyIMTOPHOI CaMOCTOSITeIbHOM PadoThI :

[ToaroroBka I0KIJIA10B, MPE3ECHTALIMI IO TEMAM:

XuMHu4ecKass MPOMBILUIEHHOCTh W XUMHUYECKHE TexHOJoruu. Cbulppe i1 XUMUYECKOU
MMPOMBIIIJICHHOCTH.

Bojna B xuMu4eckoi mpOMBIIUIEHHOCTH.

XHUMHYECKOE 3arpsi3HEHUE OKPYIKAIOILIEH CPEIbl.

Jomamnss antexka. Morolye u 4uCTsIIKe CpefcTBa

Bcero:

117
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3. YCJIOBMS PEAJTU3ALIMY YUEBHOMN JTUCHUIIIAHBI

3.1 TpeGoBaHKsi K MUHUMAJIBLHOMY MATePHAJIbHO-TEXHUYECKOMY
o0ecre4eHN 10

Peanuzanus yuyeOHOM MUCHMIUIMHBI TpeOyeT Haimu4uus y4eOHOro kaOuHeTa
«XuMHUD.

O6opynoBaHue yueOHOTO KaOMHETA:

- I0CAI0YHBIE MECTA IT0 KOJIUYECTBY YYaIIUXCS,

- pabouee MeCTo MpernoaaBaTes;

- IEMOHCTPALIMOHHBIN CTOI;

- yueOHas HaCTeHHas JIOCKa;

- - 00bEMHBIE MOJIETTU METAITMYECKON KPUCTATNINYECKON PEIIEeTKY;

- KOJUIEKIUH METAJIJIOB U CIUIABOB;

- 00pa3Lbl HEMETANINYECKUX BEIECTB;

- KOJUIEKIMA pyJ U MUHEPAJIOB,;

- KOJUIEKIYS [TOJIMMEPOB U BOJIOKOH;

- KOMIUIEKTBI XUMHAYECKOU MOCY/IbI ¥ BEILECTB I JEMOHCTPALIMU OIIBITOB;

KOMIUIEKT  y4eOHO-HAIJSIIHBIX — MOCOOMIA: CTEHIAbl W  IUIAKATHI
«Ilepuoanueckas Tabmuma», «Knaccupukanuss OpraHUYeCKHX  BEILECTBY,
«HomeHnknarypa opranuueckux BemecTB», «Kiaccudukauus HeopraHuyeckux
BelecTB», «HomeHkiarypa HEOpPraHM4ecKMX BeEHEeCTB», «Psan craHmapTHBIX
AIEKTPOJHBIX MOTEHIMAIOB», «Tabiuiia pacTBOPUMOCTU KHCIIOT, OCHOBAaHUU W
COJIEN B BOJEY.

TexHuueckue cpecacTBa 06y"I€HI/I}I:
- KOMIIBIOTCP U MYJIbTUMCOHUA ITPOCKTOP.

O6opynoBanue 1a00PATOPUHU IO KOJIMUECTBY yUAITUXCSI:

- pabouee MecTO ISl BHITIOJHEHUS J1a0OpaTOPHOU pabOTHI:
- KOMIUIEKT XUMUYECKUX PEAKTUBOB,;

- KOMIUIEKT XUMHUYECKOU MOCY/IBI;

- BBITSDKHOM 1IKad;

- HarpeBaTeIbHbBIE TPUOOPHI

- BOJIOCHA0KE€HNE U BOJIOOTBEICHHUE;

- METOJIMYECKUI Pa31aTOYHbIM MaTeprall.

3.2 UudopmanuonHoe odecriedyeHue 00yueHus
IlepedyeHns pexomMeHnayemMbIX y4eOHbIX U3anuid, UHTEepHeT-pecypcos,
JAOIOJIHUTEJIbHOM JIUTePaTypPBbl.

OCHOBHBIC UICTOYHHUKHU
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1. 'muaka H.JI. O6mas xumus : yaeOnuk s 6axanaspos/H.JI. ['nmunka; mon
pen.B.A.IlankoBa, A.B.babkoBa . — 18 u3a. nmepepad. u gon. M 6 U3mparenscTtBo
Opaiit; 1./1. FOpaiit, 2010 — 898 c.

2. Epoxun, I0.M.®ponos, B.M. Coopauk 3amay U ynpaxHEHHH MO XUMHH (C
JTUJAKTUYECKUM MaTepuaioM): yuyed. mocoOue s CpPeAHMX Crell. Y4eOHBIX
3aBenenuii / FO.M Epoxun B.W.®Dpomnos - 2-e uza. nmepepad. u gon. — M., Beici.
mk.,2008 — 304.

JlonoyIHUTENbHBIE HCTOYHUKMU:

1.ITycroBanosa, JI.M. HukanopoBa, 1.E. Heopranndeckas xumus [Tekct]: cepus
«Cpennee mpodeccuoHanbHoe oOpazoBanue» / JL.M. IlycroBamoa  W.E.
Huxkanoposa, - PoctoB - Ha —[[ony,: ®enukc, 2005. — 352 c.

2. Iloranos, B.M. Tatapanuuk, C.H. Opranndeckas xumus [Tekcrt]: yueOHHUK 17151
texHukyMoB / B.M. [lotanos C.H.Tarapuuuwuk. - 4-¢ uzn. nepepad. u mom. — M.,
Xumus,2009. — 448 c.

3..Xomuenko, U. I'. O6mas xumus [Texcr]: yueOnuk / M.I'. XomueHko. — 2-¢ u3m.
uctp. u gomn. — M., Hoas BosHa, 2003. — 480 c.
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4. KOHTPOJIb M OLIEHKA PE3YJILTATOB OCBOEHMUS
TV CHMILIAHBI

KOHTpOJIB u OLICHKAa PE3YJILTATOB OCBOCHU JAUCTTUITIINHBI
OCYHCCTBIACTCA IIPCIIOAABATCIICM B IIPOHCCCC IIPOBCACHUA IPAKTHYCCKHX

3aHATHH ¥ J1abOpaTOpHBIX padoT, a TaKKe BBINOJHEHUS

TECTUPOBAHMS,

06y‘-IaIOH_[I/IMI/IC$I HHAWBUYAaJIbHBIX 3aI[aHHfI, IIPOCKTOB, HCCHGHOBaHHﬁ.

PesyabTaTnl 00y4yeHus
(0CBOCHHBIC YMEHHUS1, YCBOCHHbIEC 3HAHUS)

®opMBbI M METOABI KOHTPOJIS 1 OLIEeHKH
pe3yabTaTOB 00y4eHHs

YMmenus:

Ha3bIBaTh: W3y4YEHHBIE BEILIECTBA no | [Ipaktnueckue 3aHsATHA

TPUBHAIBHOMN 1581051 MEKTyHapOAHOMN

HOMEHKJIATYpE;

ompeaessiTh: BAJICHTHOCTh U CTENEHb OKUCeHus | [IpakTuueckue 3aHATHS, BHEAYJIUTOpHAS
XUMHUYECKHUX 3JIEMEHTOB, TUIl XUMHUYECKOM CBSI3U | CaMOCTOsTEIbHAs paboTa

B COCJIMHECHUSX,

paccuMTBIBAaTBL 3aps] MOHA, Xapakrep cpenbl B | [IpakThueckue  3aHATHA,  KOHTPOJBHAS
BOJHBIX  pacTBOpax HEOPraHUYECKUX u | pabota

OPraHUYECKUX COCOUHECHU,

ompeaeJiAiTh OKHCIHUTEIb W BOCCTAHOBUTEID,
MPUHAJICKHOCTh BEIIECTB K Pa3HbIM KJaccam
HEOPraHWYECKNX U OPraHUYECKUX COEIMHEHU;

XapaKTepu30BaTh: 3JIEMEHTHl MajbIX MEPHOJIOB
no ux nosioxkenutro B llepromnueckoi cucreme
J.. Menneneena;

[IpakTrueckue 3aHATUA

06HII/Ie XUMHNYCCKHUC CBOMCTBA MCTAJLJIIOB,
HEMCTAJIIIOB, OCHOBHBIX KJ1aCCOB
HCOPIraHN4YCCKUX MU OPraHHYCCKUX COC,HI/IHCHI/Iﬁ;
CTPOCHUC U XHUMHUUYCCKHC CBOMCTBaA HN3YUCHHBIX
HCOPIraHNYCCKUX U OPIraHUYCCKHX COGHHHCHHﬁ;

JlabopaTopHbIe pabOTHI

00BSICHATb: 3aBHCHMOCTb CBOWCTB BEIECTB OT
X COCTaBa U CTPOEHHUS, MPUPOLY XUMUUYECKOU
CBsI3M (MOHHOM KOBAJICHTHOM, METAJTMYCCKOU M
BOJIOPOJTHON),

CamocrosiTenbHas padboTa

BBINOJHATh XUMUYECKUH OKCHEPUMEHT: IO
pacrno3HaBaHUIO BAKHEUIIMX HEOPTraHUYECKUX U
OPraHNYEeCKUX COCTUHECHUI;

JlaGopartopHnast pabota

NPOBOJUTH: CaMOCTOSITEIIbHBII TTOHCK
XUMHAYECKOH WH(POPMALMU C HCIIOIb30BaHHEM
Pa3NUYHBIX HCTOYHHUKOB (HAYYHO-IIOMYJIPHBIX
W3JIaHUH, KOMITBIOTEPHBIX 0a3 JaHHBIX, PECYPCOB
WHurtepuera);

CamocrosrenbHas pabora

CBSAI3BIBATH: H3YYECHHBI MaTepual cO CBOEH
npogecCHOHATBHOMN 1A TEIbHOCTBIO;

CamocrosiTenbHas padboTa

pemaTth: pacyeTHbIC 3a7aud MO0 XHUMHUYECKUM
(dhopMyiiaM U ypaBHEHUSIM

[IpakTueckue 3aHATHA
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HCNOJIL30BATh  NPUOOpPETEHHbIE 3HAHUS U
YMEHUST B TNPAKTUYECKON JIEATEIbHOCTH U
MOBCEIHEBHOM KU3HH.

Jns  OpuroToBiIEHHS — PAacTBOPOB  3aJaHHOM
KOHIICHTpAIlMU B OBITY U Ha TPOU3BOJICTRBE;

Jns  KpUTHYECKOM  OLEHKM  JIOCTOBEPHOCTH

XUMHUYECKOM WH(pOpMalMK, MOCTyHaroumei u3
pa3HbIX UCTOYHUKOB

JlaGopartopnast pabota

3HaHuA:

BOKHEUIINX XUMUYECKUX TOHSTHI: BemiecTBo, | [IpakTuyeckue 3aHsATHS, BHEAyAUTOpHAs
XUMHYECKMIA  DJIEMEHT, aToM,  MOJIEKYyJ]a, | CaMOCTOsTeIbHAasE paboTa

OTHOCHUTEJIbHBIE aTOMHAs U MOJIEKYJsIpHas

MacChl, HOH, aJUIOTPOIHUS, U30TONBI

XUMHUYECKOM CBSA3M, DJEKTPOOTPULATENLHOCTH, | [IpakTndyeckue 3aHATHs, BHEayIWTOpHAas
BAJICHTHOCTH, CTETIEHH OKHUCIICHUS camocTosiTenpHas paboTa

M3MEpEHUIl BEIEeCTBa:MOJIb, MOJSpHas Macca, | [IpakTnyeckue 3aHATUS

MOJIIpHBIH ~ 00BbEM  Ta3000pa3HbIX  BEIIECTB,

BEIIECTBA MOJIEKYJISIPHOTO U HEMOJIEKYJISIPHOTO

CTPOEHUS

TEOPUU PACTBOPOB, BEILECTB: 3JIEKTPoiUTOB U | [IpakTuyeckue 3aHATHSA

HEIEKTPOJIUTOB, TEOPUU  DJIEKTPOIUTHUYECKAS

JUCCOIMAaIUs

BAKHENIINX OKUCIUTENEH U BOCCTAHOBUTEIIEH, KonTponbaas pabota

MIPOLIECCOB OKHMCIIEHHE U BOCCTAHOBJICHUE

CTPOGHHUS  MOJIGKYJ:  yIJIepoAHbIH  ckener, | KonTponpHas  paboTta, BHeayauTOpHas
(hyHKIIMOHATBHAS TPYIINA, H30MEPHs, TOMOJIOTHS | CaMOCTOsITeNNbHAs paboTa

OCHOBHBIX 3aKOHOB XMMHUU: coxpaHeHusi macchl | KonTponbHas pabota

BEILECTB, IIOCTOSIHCTBA  COCTaBa  BEILECTB,

[Iepnoanueckoro 3akona JI.J1. Menneneesa

OCHOBHBIX TEOpHUH XHWMHHU; XUMHUYECKOW cBs3H, | KonTponbHas pabota

IEKTPOJINTUYECKOW  JTUCCOLMALIMM, CTPOEHUs

OpPraHWYECKUX U HEOPraHUYECKUX COECTMHEHHM

BOKHEUIIINX BEIlleCTBA " MarepuaioB: | CamocrosTensHas padbora,

BAKHEUIINX METAJJIOB U CIUIABOB MPaKTUYECKHE  3aHSTHUsS,  BBINOJHEHHE

WHAWBHUYAJIbHBIX ITPOCKTHBIX Sa)IaHI/II\/’I

HEOPTaHMYECKHUX BEIIECTB:
KHCJIOT (CEpHOM, COJITHOM, a30THOW M YKCYCHOM),
ra3oB (BOIOpPOJA, KHCIOPOMA, VYIICKUCTBIA U
yrapHblii Ta3bl, CEPHUCTHIM Tra3, AaMMHAK,
FaJIOI‘eHBI), mCJIOYHbIX MCTAJIZIOB, OKCHIOB H
THAPOKCUIOB:  (OCHOBHBIE,  KHCJIOTHBIE U
ampoTepHbIC),  CONEH:  XJopuga  HaATpus,
kapOoHaTa M THIpoKapOoHaTa HaTpusl, KapOoHaTa
u Qochara KanplMsi, OPraHUYECKUX BEIIECTB:
(mpupoaHBIN Ta3, METaH, ITaH, STUJICH, alleTHIICH,
OCH30JI, METAaHOJ M 3TaHOJ, CIOXKHbIE 3(UPHL,

JKUPBI, MbLIa, MOHOcCaxapuabl  (TJIIOKO3a),
JFiCaxapuibl (caxapo3a), MOJICaxapu bl
(kpaxman u LEJUTI0N034), AHWJIH,
AMHHOKHUCIIOTBI, OCIIKH); HMCKYCCTBEHHBIX U

CUHTCTUYCCKUX BOJIOKOH, KaAY4YKOB, IJIACTMACC

CamocrosrenbHas pabora,
NPAaKTHYECKHE  3aHATHS,  BBINOJIHCHUE
WH/IMBUYaIbHBIX MPOEKTHBIX 33 aHUI
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