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IHosicHuTEeIbHAA 3aIIUCKA

[Iporpamma 001me00pa30BaTENILHOTO YUEOHOTO MpenMeTa  «XUMHS» NpeAHa3HayeHa s
U3y4eHHs] B TPOQECCHOHATBHBIX 00pa30BaTENbHBIX OpPraHU3ALUAX, PEATH3YIOUINX 00pa30BaTEIbHYIO
IporpaMMy CpeIHero oOmero oOpa3oBaHUS B Ipeleinax OCBOSHHS OCHOBHOH NpoQecCHOHANTbHOM
obpasoBarenbHoii mporpamMmmbl CITO (OIIOIT CIIO) Ha 6a3e ocHOBHOTO 00IIero oOpa3oBaHUs IpHU
MOJITOTOBKE KBAJTHU(PUIIMPOBAHHBIX PA00UYUX, CITyXKAIIUX.

PaGowass mnporpamma paspaboTaHa B COOTBETCTBHH C: TpeOoBaHmsmMu DenepanbHOTO
rOCYJapCTBEHHOTO 00pa30BaTENBbHOTO CTaHgapTa cpeaHero obdmero oobpazoBanus (PI'OC COO);
NPUMEPHOW OCHOBHOM 00pa3oBaTeNbHOM IPOrpamMMbl CpeIHEro oOmero oOpa3oBaHus (0g00peHa
pemeHreM ¢eaepaabHOro y4eOHO-METOAMYECKOT0 O0BEIUHEHUS IO 00IeMy 00pa30BaHMIO; MPOTOKOI
ot 28 utons 2016 r. Ne 2/16-3).

B mporpamme coOmromaeTcsi  IpPEeEeMCTBEHHOCTh € (ellepalbHBIM  TOCYAapCTBEHHBIM
00pa3oBaTeNbHBIM CTAHAAPTOM OCHOBHOTO O0IIEro oO0pa3oBaHUS; YYHUTHIBAIOTCS BO3PACTHBIE U
NICHXOJIOTHYECKUE OCOOCHHOCTH CTYIEHTOB, OOYYalOIUXCS Ha CTYINEHH OCHOBHOTO OOIIETOo
00pa30BaHUs, YUUTHIBAIOTCS MEKIIPEIMETHBIC CBSI3H.

OO0umas xapakTepuCTHKA y4eOHOr0 mpeaMera.

XUMHS — 3TO HayKa O BEUIECTBAX, MX COCTABE M CTPOCHHH, CBOMCTBAX M MPEBPAIICHUSIX, 3HAYCHUU
XUMHAYECKHX BEIIECTB, MATEPHAJIOB U MPOIIECCOB B MIPAKTHYECKON JCATEIEHOCTH YEIOBEKA.

Conepxkanne 0011€00pa30BaTEIHLHOTO y4eOHOTO TpeaMera «XUMUs) HAMpaBlIeHO HAa YCBOCHHUE
00y4aromuMHUCs OCHOBHBIX TOHSTHI, 3aKOHOB M TEOPHHA XUMHH; OBJIAJICHWE yMEHUSIMH HaOJI01aTh
XUMHUYECKHE SBIICHHUS, MPOBOJIUTh XUMHUYECKHI OSKCIIEPUMEHT, NPOHU3BOJUTH pacueThl Ha OCHOBE
XUMHYECKHX (DOpMYJI BEIIECTB M YPaBHEHUH XMMHUYECKHUX peakiuil. B mporecce u3yueHHs XUMUH Y
Oo0Oy4aromuXxcsi Pa3BUBAIOTCS I03HABATENIBHBIC HWHTEPECHl M HWHTEUICKTYaJbHBIC CIIOCOOHOCTH,
NOTPEOHOCTH B CAMOCTOSITEIIBHOM MPHOOPETCHUSI 3HAHUH 110 XUMHH B COOTBETCTBUH C BO3HHKAIOIIUMHU
KU3HCHHBIMH TIPOOJIeMaMH, BOCITUTHIBACTCS OCPEKHOE OTHOIICHUS K MPUPOJIC, MOHMMAHUE 3I0POBOTO
o0pasa »KU3HU, HeOOXOAMMOCTH MPETYPEKACHHUS SIBICHNN, HAHOCSIINX BPEJl 30POBBI0 M OKPY>KAOIIECH
cpene. OHM OCBaMBAIOT MPUEMBI TPAMOTHOTO, O€30ITaCHOTO UCTIONH30BAHUS XUMHUECKUX BEIIECTB
¥ MaTepHajoB, MPUMEHIEMBIX B OBITY, CEIbCKOM XO3SHCTBE U Ha MPOU3BOACTBE. IIpu cTpyKTYyprpOBaHUN
cojiepkaHusi 00IIe00pa30BaTEILHOIO y4eOHOTO MpeameTa s mpodecCUuOHAIbHBIX 00pa3oBaTEIbHBIX
OpraHu3alii, pealu3yroImux 00pa30BaTEbHYI0 IPOrpaMMy CpEIHEro oo1ero oopa3oBaHus B Mpeienax
ocsoens OIIOII CIIO Ha ©0a3e OCHOBHOTO 0OIIEr0 O0Opa30BaHUs, YYUTHIBANIACh OOBEKTHUBHAS
peasbHOCTh — HeOOoNbIION 00beM 4YacoB, OTHYIIEHHbIX Ha H3y4YeHHME XUMHMHU U CTpEeMJICHHE
MaKCHUMaJbHO COOTBETCTBOBATh MJESIM pa3BUBaroliero odydeHus. [loaTomy TeopeTHuecKue BOIPOCHI
MaKCHUMAaJIbHO CMEIIEHbI K HaYally U3y4eHUs TUCIMITIIMHBL, ¢ TEM 4TOOBI MoceIyromuil pakTuyecKuii
MaTepHall pacCCMaTPHUBAJICS HA OCHOBE M3YUEHHBIX TEOPHIA.

Peanmzanus neIyKTUBHOTO MOAX0/1a K U3YYSCHHIO XUMHH CITOCOOCTBYET Pa3BUTHIO TAKHX JIOTUYECKUX
olepanvii MBIIUICHHS, KaK aHaJIW3 M CHHTE3, 0000IIEeHNEe M KOHKPETH3allWs, CPAaBHEHUE M aHAJOTHA,
CHCTEMAaTH3aIHs U KIACCH(PHUKAINS U JIP.

W3yuenne xXuMuUM B TNpo(ecCHOHANIBHBIX 00pa30BaTENbHBIX OpraHU3alMiX, pealu3yIoIuX
o0pa3oBaTeNbHyI0 MPOrpaMMy cpefHero obmero obpazoBanus B npenenax ocBoenus OIIOIT CITO wna
0a3e OCHOBHOro o0OIero oOpa3oBaHMs, HWMEET CBOM OCOOEHHOCTH B 3aBUCHUMOCTH OT MHpoduis
npodecCHOHATIBLHOTO 00pa3oBaHUs. DTO BBIPAXKAETCS B COACP)KaHUU OOYYEHHUs, KOJIUYECTBE YacoB,
BBIJICIISIEMBIX HA U3Y4EHHE OTACIBHBIX TEM MPOrPaMMBI, TIyOMHE X OCBOSHUS 00yJaroIIUMUCS, 00beMe
U XapakTepe MPaKTUIECKUX 3aHITUH, BHIaX BHEAYJUTOPHOW CAaMOCTOSTEILHOW PaOOThI CTYACHTOB.



N3ydenne o6meo0pa3zoBaTeIbHOTO yU4eOHOTO MpeaMeTa «XUMHUS» 3aBEPIIAeTCs MOJIBEICHUEM UTOTOB B

dopme muddepeHIUPOBAHHOTO 3a4eTa B paMKax IMPOMEKYTOYHOH arTectanud OOydalomuxcs B
nporecce ocBoenust OIIOIT CIIO ¢ momyueHneM cpegHero o0mero o0pa3oBaHusi.

N3yvyenne XuMHUM HANIPABJIeHO HA JOCTUKEHHE CJIeYIOIINX LeJleii:
¢dopmupoBanre y OOydarONIMXCS YMEHHUS OICHMBATh 3HAYMMOCTh XMMHUYECKOTO 3HAHMS IS
Ka)KJ0r0 YEJIOBEKA;
(bopmupoBaHUEe Y 00y4arOLMXCS LETOCTHOTO MPEICTABICHHUS O MUPE U POJIM XUMHUH B CO3JaHUU
COBPEMEHHOM €CTECTBEHHO-HAYYHOW KapTUHBI MHPA; YMEHUS OOBSICHATH OOBEKTHI U IPOLECCHI
OKPYKAIOLIEH JEMCTBUTEIIBHOCTU: MPUPOJHOM, COUUAIBHOM, KYJIbTYPHOU, TEXHUYECKON CPEMBL,
— HCIIOJIBb3YS JJI TOIO0 XMMUYECKHE 3HAHMUS,
pa3BUTHE y 00yUYaIOUIMXCsl YMEHUH pa3indaTh GaKThl U OLIEHKH, CPABHUBATh OLICHOYHBIE BBIBOIBI,
BUJETb HX CBA3b C KPUTEPUSMHU OLEHOK U CBSI3b KPUTEPUEB C ONPEICIIEHHON CcuCTEMOM
LEHHOCTE!, OPMYIIMPOBATh U 0OOCHOBBIBATH COOCTBEHHYIO MO3UIIHIO;
npuoOpereHue  OOyYaroIMMHCS  ONbITa  Pa3HOOOpPAa3HOM  NEATENbHOCTH, IO3HAHWS U
CaMOIIO3HAHUS; KJIFOUYEBbIX HABBIKOB, IMEIOLMX YHUBEPCAIBHOE 3HAUEHUE JUUISl PA3JIMYHbIX BH/IOB
JeSTEIbHOCTH (HaBBIKOB PEILIEHUs Mpo0JieM, MPUHATHUS PEIICHUH, TIOMCKa, aHalu3a U 00padoTKu
UH(POpPMAaLUK, KOMMYHUKATUBHBIX HABBIKOB, HABBIKOB U3MEPEHUH, COTPYIHUYECTBA, O€3011acHOTO
oOpallieHusl C BEIIeCTBaMU B ITIOBCEIHEBHOM JKU3HH).

MecTo y4eOHOM JUCHUIIMHBI B Y4e0OHOM ILJIaHe
ITpu peanuszauuu coaepxanus o01eo0pa3oBaTeILHOTO yueOHOro npeaMeTa « XMMUs» B Ipejienax

ocBoenust oopasoparenpHoro 1ukia OITOIT CITO (TIITKPC) na 6a3e 0CHOBHOTO 00I1Iero 00pa3oBaHus C
MIOJIYYCHUEM CPEJIHET0 00IIero 00pa3oBaHusl MaKCUMallbHasl yueOHasi Harpy3ka CTYJICHTOB COCTaBIISICT:

no mpodeccusm CIIO TexHomormueckoro mnpodmiss — 189 wyaca. M3 HuX — ayauropHas

(oOs3aTenbHAS) Harpy3ka OOyYaroluXcs, BKJIIOUYas mpakTudeckue paborel — 187 wacos, 2 waca -
Qg epeHIIMPOBAHHBIN 3a4ET.

I[lnanupyeMble pe3y/ibTaThbl OCBOECHUSI YUeOHOTr0 NpeaMeTa « XuMHI

OcBoeHue COACPIKaHUA yqe6H0r0 npeamMeTa ((XI/IMI/ISI», obecneunBacT JOCTHIKCHHC O6y‘laIOIJ_[I/IMI/IC$I
CJICAYIOMUX PC3YJIbTATOB:

JTUYHOCTHBIX:

JIP 6 - IlposBisromuii yBa)keHHE K JIIOASM CTapIIero MOKOJEHUS W TOTOBHOCTh K YYacTHIO B
COLIMATILHOM MOAIEPKKE U BOJIOHTEPCKUX JBHKEHUSX;

JIP 10 - 3aGoTsmmiicss o 3anIuTe OKpYXarolend cpeapl, COOCTBEHHOW M 4y>KOW 0€3011acHOCTH, B
TOM 4ucIe HU(POBOH.

—— YYBCTBO I'ropaoCTH U YBaAXXCHUSA K HCTOPUN U JOCTUKCHUAM OTEUYECTBEHHON XUMHUUECKOMN HAayKH,

XUMHYECKH IPaMOTHOE NOBe/IeHUE B PO(HECCUOHATBHON JESATENIbHOCTU U B OBITY ITPU 0OpaIleHUH C

XUMHUYCCKUMU BCHICCTBAMU, MATCpUATIAMU U IIPOUCCCAMU;

—— I'OTOBHOCTbB K IIPOAOJIPKCHUTIO 06paSOBaHI/I}I U IOBBIIICHUA KBaJ'II/I(I)I/IKaI_II/II/I B H36paHHOﬁ
HpO(i)eCCHOHaHBHOﬁ JACATCIIBHOCTH U 00BEKTHBHOE OCO3HAHHUE PO XUMHUYCCKHUX KOMIIETCHIINI B 9TOM,

—— YMCHHC UCIIOJIb30BATh JOCTUKCHUA COBpCMCHHOﬁ XHUMHUYECKOU HAayYKU U XUMHUYCCKUX TEXHOJIOTHi1

TSI TIOBBIIIIEHUSI COOCTBEHHOTO MHTEJUIEKTYaIbHOTO Pa3BUTHS B BRIOPAaHHOW MPOQECCHOHATBHON

JIeATEIIbHOCTH;

MCTAIPEAMCTHBIX

—— HCIIOJIB30BAHUE PA3JIMYHBIX BHI0B IM03HaBaTCIILHOM ACATCIIBHOCTH 1 OCHOBHBIX MHTCIIJICKTYAJIbHBIX

onepaunﬁ (HOCTaHOBKI/I 3aJa4u, (bOpMy.]'IHpOBaHI/ISI TrUnoTe3, aHaJin3a U CUHTE3a, CPABHCHUA, O606H_ICHI/I}I,
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CUCTEMAaTHU3AIINH, BBISIBJICHHUS IPUIMHHO-CIICACTBEHHBIX CBSI3€H, MOMCKA aHAJIOTOB, OPMYTUPOBAHUS
BBIBOJIOB)/IJIsl PEILICHUSI IOCTABJIEHHOM 3a/1a4y, IPUMEHEHHE OCHOBHBIX METOJIOB TO3HAHUS
(HaOMrOICHUSI, HAYYHOTO SKCIIEPUMEHTA) JJIsI U3YUYCHUS PA3IMUYHBIX CTOPOH XUMHUYECKUX O0BEKTOB H
IPOIIECCOB, C KOTOPHIMU BO3HHKAET HEOOXOAUMOCTh CTAIKUBAThCA B IPOodecCHoHaIbHOM chepe;
—— HCIIOJIb30BAHKE PA3IMYHBIX UCTOYHUKOB JIJIS MTOTYYSHHs] XUMUYECKOU HH(GOpMaIlii, YMEHUE OLIEHUTh
€€ JIOCTOBEPHOCTH AJIsl JJOCTUKEHHSI XOPOILIUX Pe3yJbTaToOB B MpodeccHoHaIbHOMU chepe;

*  [pPEAMETHBIX:
— c(hopMHPOBAHHOCTH MPEJICTABICHUI O MECTE€ XMMHUH B COBPEMEHHOI Hay4HOH KapTHHE MUPA;
MOHMMAaHUE POJIH XUMHUH B (OPMHUPOBAHUU KPYro3opa U GyHKIMOHAIBEHOM IPaMOTHOCTH YeIoBeKa JIJIs
peueHus NpakTUYECKUX 3a/1ay;
—— BJIaJICHUE OCHOBOIOJIATAIOIIUMHU XUMUYECKUMHU MMOHSITUSMH, TEOPUSIMU, 3aKOHAMH U
3aKOHOMEPHOCTSIMU; YBEPEHHOE MOJIb30BAHUE XUMUYECKON TEPMUHOJIOTHEN U CUMBOJIMKOW;
—— BJIaJICHUE OCHOBHBIMU METOJIaMH HayYHOT'O TIO3HAHUS, UCIIOIb3YEMbIMH B XUMUU: HAOIIOICHUEM,
OMKMCAaHHUEM, U3MEPEHHUEM, IKCIIEPUMEHTOM; YMEHHUE 00padaThiBaTh, OOBSICHAThH PE3YyIbTAaThI
IIPOBEJICHHBIX OIBITOB U JIeJaTh BHIBO/IbI; TOTOBHOCTh M CIIOCOOHOCTH MPUMEHSITH METO/AbI TIO3HAHUSI ITPU
pELICHUH NPAKTUYECKUX 3a7a4;
— c(hopMHPOBAHHOCTH YMEHHUS JaBaTh KOJIMYECTBEHHBIE OLIEHKH U TPOU3BOIAUTH PACUETHI 1O
XUMHUYECKHM (DOopMysiaM U ypaBHEHUSIM;
—— BJIaJICHUE NIPaBUJIAMU TEXHUKHU 0€30M1aCHOCTU IPU UCIOJIb30BaHUU XUMUYECKUX BEILECTB;
—— c(OPMHUPOBAHHOCTH COOCTBEHHOM MMO3UIMX IO OTHOIIECHHUIO K XUMHYECKON MH(POpMAInH,
IIOJIy4a€MOU U3 PA3HBIX UCTOYHHUKOB.

BrinyckHUK HA 6230BOM YPOBHE MOJYYHT BO3MOKHOCTb HAYYUThCSH:

* Ha3bIBATh: U3YUYCHHBIEC BEIIECTBA 10 TPMBHAIIBHON MJIM MEXIYHAPOJIHON HOMEHKJIATYPE;
* OmpeaeJfiTh: BAJICHTHOCTh U CTENEHb OKUCIEHUS XMMUYECKHX 3JIEMEHTOB, THUIl XMMUYECKOW CBSI3U B
COEIMHEHMSX, 3apsA]l MOHA, XapakTep cpelbl B BOAHBIX PAaCTBOpPaX HEOPraHMYECKHX U OPraHMYECKHX
COCIMHEHUHM, OKHCIUTEIb W BOCCTAHOBUTENb, IIPUHAMJICKHOCTh BEIIECTB K pa3HbBIM KjaccaMm
HEOPraHWYECKHUX U OPraHU4YEeCKUX COCNHECHUN;
* XapaKTepH30BaTh: 3JIEMEHTHl MAJIBIX MEPHUOJOB MO UX IMoyoxkeHuto B llepunoanueckon cucreme .M.
MengeneeBa; oOumMe XWMHUYECKHE CBOMCTBAa  METalIOB, HEMETA/UIOB, OCHOBHBIX  KJIACCOB
HEOPraHWYECKUX M OPraHUYECKUX COCAUHEHUH; CTPOEHHE M XHMHYECKHE CBOWCTBA H3YYEHHBIX
HEOPraHUYECKUX U OPraHUYECKUX COCIMHEHNUN;
* 00BSICHATH: 3aBHCUMOCTb CBOMCTB BEILLIECTB OT UX COCTABa U CTPOEHUS, MPUPOTY XUMUUYECKON CBSI3U
(MOHHOI KOBaJIEHTHOM, METAIITUYECKON U BOJOPOIHOI ), 3aBUCUMOCTh CKOPOCTH XUMHUYECKON PeaKkuu 1
MOJIO’KEHNE XUMHUYECKOTO PAaBHOBECHS OT PAa3IUYHBIX (PaKTOPOB;
* BBINOJHATH XUMHYECKHUN IKCIEPUMEHT: [0 pPACIO3HABAHUIO BAXHEWIIMX HEOPraHMYECKUX U
OPraHUYECKHX COCTMHEHU;
* NMPOBOJMTBL: CAMOCTOSATEIbHBIA MOUCK XWMHUYECKOM HH(GOpMalMU C HMCHOJIb30BAHUEM pa3IUYHbBIX
WCTOYHHUKOB (HAYYHO-TIOMYJISIPHBIX M3JaHUM, KOMIBIOTEPHBIX 0a3 JaHHBIX, pecypcoB HHTepHeTa);
UCIIOJIb30BaTh KOMIBIOTEPHBIE TEXHOJIOTHH JIsl 00pabOTKU U Mepeaadyu XUMUYecKo HH(GOpPMAIHH U ee
MPEJICTaBICHUS B Pa3INYHbIX (hopMax;
* CBA3BIBATH: U3yUCHHBIH MaTepHall Co CBOeH NMpo(ecCHOHANBHOM NesTeIbHOCTbIO;
* pemiaTh: pacueTHBIC 3a/1a4M 110 XUMUYECKUM (HOpMyiaM U YpaBHEHUSIM;
* HCIOJb30BAaTh NPHOOpPETEHHbIC 3HAHWUS W YMEHHS] B MPAKTHYECKOH [AeATEJbHOCTH H
MOBCEIHEBHOM KU3HU: IS OOBSICHEHUS XUMUYECKUX SIBIICHUH, IPOUCXOIAIINX B IPUPOE, ObITY U Ha

IMPONU3BOACTBE; OIPCACICHUA BO3MOXHOCTH IPOTCKAHHUA XHMHUUYCCKHUX HpeBpameHHﬁ B Ppa3IMYHBIX
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YCIIOBHUSIX M OIEHKH MX IOCJIEACTBUHI; 3KOJOTMUYECKH I'DaMOTHOTO IOBEJIEHHUS B OKPYXKAIOIIEH cpeje;
OIICHKHU BIIMSHUSI XMMHUYECKOTO 3arpsi3HEHHs] OKpY)Karolled Cpelbl Ha OpPraHu3M 4eJlOBEeKa W JIpyrue
JKUBBIC OpPraHW3MbI, O€30MacHOro oOOpamieHusi C TOPIOYUMH M TOKCHYHBIMH BEIIECTBAMHU H
71a00paTOpPHBIM O00OpPYIOBAHUEM; MPHUTOTOBICHUS PACTBOPOB 33aJaHHOW KOHIIEHTPAlMU B OBITY M Ha
MIPOU3BOJICTBE; KPUTUUYECKOM OIIEHKM JOCTOBEPHOCTH XMMMYECKOH HMH(OpMAaluU, TOCTYyNamend u3
Pa3HbIX HICTOYHUKOB.
BorinyckHuk Ha 62a30BOM yPOBHE J10JI2K€H 3HATH:
* BakHelillMe XHMHYECKHe TOHSATHS: BEIIECTBO, XUMHUYECKHH D3JIEMEHT, aToM, MOJEKYIa,
OTHOCHUTEJIHBIE aTOMHAasi M MOJIEKYJSIpHAs MaccChl, MOH, AJUIOTPONMS, WM30TOIbI, XUMHYECKasi CBS3b,
AIIEKTPOOTPHUIIATEIILHOCTh, BAJICHTHOCTh, CTENICHh OKUCIICHHS, MOJIb, MOJIIPHAS Macca, MOJIIPHBIA 00beM
ra3o00pa3HBIX BEIIECTB, BEIIECTBA MOJCKYISIPHOTO H HEMOJICKYJISPHOTO CTPOCHUS, PAaCTBOPHI,
AJNIEKTPOJIUT U HEAIIEKTPOIUT, 3JICKTPOJIUTUYECKAsT IAUCCOLMAIUS, OKHUCIUTEIh U BOCCTAHOBUTEIIb,
OKHUCJICHHE M BOCCTAaHOBJIICHUE, TEIUIOBOK 3(PEKT peakiuu, CKOPOCTh XMMHUYECKON pPEaKiuu, KaTalus,
XUMHYECKOEe paBHOBECHUE, YIIIEPOIHBIN CKeJeT, QyHKIMOHAbHAS TPYIINa, H30MEpHUs, TOMOJIOTUS;
* OCHOBHbIC 3aKOHbI XHMMMH: COXPAaHEHHsS MacChl BELIECTB, IIOCTOSHCTBA COCTaBa BEUIECTB,
nepuoanyeckuii 3akoH /.M. Menneneena;
* OCHOBHbIE TEOPMH XHMMHMH: XHMHYECKON CBSA3U, 3JIEKTPOJIUTUYECKON JHUCCOLMALNH, CTPOCHUS
OpPTraHWYECKUX U HEOPTaHUYECKUX COCTUHEHUN;
* BajKHellIMe BellecTBAa U MaTepHasibl: BXXHEHIINE METAJUIbl U CIUIABBI, CEpHAsi, COJIsSIHAsA, a30THAas U
YKCYCHAsI KUCJIOTBI; OJIArOPOJIHBIC Ta3bl, BOJIOPO/, KHCIOPO/I, TAJIOTCHBI, IEI0YHBIC METAIIIBI; OCHOBHBIC,
KHCIJIOTHBIE U aM(OTEpPHBbIE OKCUABI U THAPOKCUJIBI, IIEJI0UH, YIIACKUCIBIA U yrapHbId ra3bl, CepHUCTHIN
ra3, aMMHaK, BOJia, IMPUPOJHBIN ras3, MeTaH, 9TaH, JTWUJICH, allEeTUJICH, XJIOpUJ HaTpus, KapOoHAT U
ruapokapOoHaT HaTpus, kapOboHaT u (docdar Kaipmusa, OCH30J, METAHOJ U 3TaHOJ, CIOXKHBIC (HUPHI,
JKUPBI, MbIJa, MOHOcaxapuabl (TJIIOKO3a), Aucaxapuibl (caxapos3a), MOJHcaxapuibl (Kpaxmal u
LEJUTI0N03a), aHWINH, aMUHOKHUCIOTHI, OENKH, WCKYCCTBEHHbIE W CHHTETHUYECKHE BOJIOKHA, KAay4dyKH,
MJIaCTMACCHI.
Conep:xxanue yueOHOro npeamera « XumMus»
BBenenue

Hayunbie MeTObI MMO3HAHUS BEIIECTB M XUMHYECKUX SIBICHUHN. Posib SKCniepuMeHTa U TEOpUH B
XUMHUH. MoaenupoBaHne XUMHUYECKHUX MPOLIECCOB. 3HAUCHHWE XUMHUH Mpu ocBoeHuu mnpodeccuii CIIO
CIIO TexHonorudeckoro mpoduis mpodecCHOHaTHLHOTO0 00pa30BaHusl.

1. O0mas 1 Heopranm4yeckasi XUuMHs
1.1. OcHOBHbIC MOHATHS ¥ 3aKOHBI XUMHH

OcHoBHbIE TIOHATUS XUMUU. BemectBo. ATom. Monekyna. XuMHUYECKUM 3JIEMEHT. AJIJIOTPONUSI.
IIpocteie u cinoxHble BemecTBa. KaueCTBEHHBI M KOJMYECTBEHHBIM COCTaB BEIIECTB. XHMHUYECKHUE
3HaKu U (opmynbl. OTHOCUTENbHBIE AaTOMHasi W MOJIEKyJsipHas Macchl. KoauuecTBo BemecTBa.
OcHoBHbIE 3aKOHBI XUMHUHU. CTeXHOMETpHsS. 3aKOH COXPAHEHHsS MacChl BEIIECTB. 3aKOH IOCTOSIHCTBA
COCTaBa BEIIECTB MOJIEKYJISIPHON CTPYKTYpPBI. 3aKOH ABOTaJpO U CJIENCTBHUS U3 Hero. PacuerHrle 3agaun
Ha HAaXO0XJCHHE OTHOCHUTEIbHOW MOJIEKYISIPHOW MAacChl, ONPEIEICHHUE MacCOBOM JOJIM XHUMHUYECKHX
3JIEMEHTOB B CJIOKHOM BELIECTBE.
Jemoncmpayuu: Mojen aToMOB XHUMHUYECKHX AJIEMEHTOB. MOAEIN MOJIEKYS MPOCTHIX U CIIOXKHBIX
BemiecTB (mmapocrepkHeBble U Crioapra—bpurne6a). Kosutekimuss MpoCTBIX W CIOXHBIX BEIIECTB.
Hexotopsie BemecTBa konudectBoM 1 Moib. Moaens MomsipHOro 00bema ra3zoB. Asutotponus docdopa,
KHCJIOpO/1a, OJIOBA.

Hpaxmuuecxoe 3anamue. PemmeHue 3a1a4 Ha 3aKOHBI XUMHH.
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1.2. Ilepnoanyeckuii 3axoH u [lepuoanyeckas cucreMa XHUMHYECKHX
3jemeHTOB JI. 1. MenneneeBa u CTpOeHHE ATOMA

Ilepuognueckuii 3akon . M. MenneneeBa. Otkpoitue . M. MenneneessiM [leproauueckoro
3akona. [lepumommueckuii 3akoH B (opmymupoBke JI. WM. MenneneeBa. Ilepuonuueckass Ttabmuia
XUMHYECKHX DJJIEMEHTOB — TIpaduyeckoe OToOpakeHue mnepuoaudeckoro 3akoHa. CTpykTypa
MEePUOIUYECKON TaOIUIBl: TIepuoabl (Majble W OoJblike), rpynmbl (TaaBHas W mobouHas). CTpoeHue
atoma u [lepuogmueckuii 3akon [[. . MenneneeBa. AToM — cCJOKHasl 4actuma. Sapo (MpOTOHBI U
HEUTPOHBI) U dIEKTpoHHas o0osouka. M3oronbl. CTpoeHUE AIIEKTPOHHBIX 000JI0YEK aTOMOB 3JIEMEHTOB
ManbIX MepuofoB. OCOOEHHOCTH CTPOCHUS JJIEKTPOHHBIX OOOJOYEK AaTOMOB 3JIEMEHTOB OOJIBIINX
nepuosioB (mepexoaHbix 31emeHToB). Ilonartue o0 opOurtansx. s-, p- u d-opOutamu. DIIEKTPOHHBIE
KOH(HTypanuyu aTOMOB XUMHUYECKUX 371eMeHTOB.CoBpeMeHHas popmynupoBka Ileproamueckoro 3aKoHa.
3nauenue llepuoanueckoro 3akoHa u Ilepumoguueckoill cucrteMbl Xumuueckux snemeHroB . U.
Menpeneesa s pa3BUTUS HAYKU U IOHMMAHUS XUMHYECKON KapTHHbBI MUpA.
Jemoncmpauuu: Paznmuunsie (opmbl [lepuogumdeckoit cuctembl xumudeckux osnementoB [[. .
MenneneeBa. Jlunamuueckue TaOauIbl 11 MoaenupoBanus llepuonnyeckoil cuctembl. DNEKTpU3aLIUS
TEJ U UX B3aUMOJICHCTBHE.
Jlabopamopnuiii  oneim: MopenupoBanue mnoctpoeHus Ilepuoanueckoil TaOGMUIBI XUMHYECKHX
AJIEMEHTOB.

1.3. CTpoenue BenecTBa

WNonnast xumuueckas cBsi3b. KaTuonbl, ux oOpa3oBaHHE U3 aTOMOB B pe3yjbTaTe Ipolecca
OKHUCJIEHHA. AHHMOHBI, UX 00pa3oBaHUE W3 AaTOMOB B pe3yjbTaTe Ipolecca BOcCTaHOBJIEHMs. MoHHas
CBA3b KAaK CBsI3b MEXJIY KaTHOHAMU M AaHUOHAMM 3@ CUYET OJJIEKTPOCTATUYECKOrO MPUTSKEHUS.
Knaccudukanus HOHOB: MO COCTaBy, 3HAaKy 3apsjia, HAIWYUIO THApaTHOW 000m04yku. HoHHbIe
KpUcTajuinueckue pemerkd. CBONCTBA BEIIECTB C HMOHHBIM THUIIOM KPUCTAJUIMYECKOM PEHIETKH.
KoBanentHas xumudeckas cBsi3b. MexaHu3m oOpa3oBaHusi KOBaJICHTHOH CBs3U (OOMEHHBIN U JOHOPHO-
aKLIENTOPHBIN). DieKTpooTpUuLaTeabHOCTh. KoBajeHTHbIE MosigspHas M HemojspHas cBsi3u. KpaTHocTb
KOBAJEHTHOM CBsA3M. MOJIEKYJISIpHbIE M aTOMHbIE KpHCTajulnyeckue pemeTkd. CBOWCTBa BEILIECTB C
MOJIEKYJISIPHBIMA U aTOMHBIMHM KPUCTAJNTIMYECKUMH pelieTkaMu. MeTtayuinyeckasi cBsizb. Metamnueckas
KpUCTAJJIMYECKAsl PelIeTKa U MeTaJuIMyecKas XHUMudeckass cBA3b. PU3NYECKUE CBOIICTBA METAJIJIOB.
ArperaTHble COCTOSIHUSI BEILIECTB M BOJOPOJHAs CBs3b. TBepnoe, *KHUJIKOE U ra3000pa3HOE COCTOSHUS
BenlecTs. Ilepexon BemiecTBa U3 OJAHOIO arperaTHOro COCTOsHUA B Apyroe. BogoponHas cBsa3b. Yncrele
BenliecTBa U cMmecH. [lonsaTue o cmecn BewecTB. ['oMoreHHele U rereporeHHsle cMecu. CocTaB cMecei:
o0beMHasi U MaccoBasi JIOJM KOMIIOHEHTOB CMECH, MaccoBas A0is mpumeceld. JlucnepcHble CHCTEMBI.
[Tonstue o paucnepcHoi cucteme. JlucmepcHast ¢asa u jaucnepcuoHHas cpena. Kiaccudukarus
JTUCTIepCHBIX cucTeM. [IoHsITHE 0 KOJIJIONIHBIX CUCTEMAaX.
Jemoncmpayuu: Mojenb KpUCTaUIMYECKON peleTKy xyopuaa HaTpust. OOpasibl MUHEPAJIOB C HOHHON
KPUCTAJJIMYECKON PEIIeTKOM: KallbliuTa, TajauTa. Moaenn KpUCTANIMYECKUX PEIIETOK «CYXOro JIbJa»
(wnu ¥ioma), anmasa, rpadura (wiam kBapua). [Ipubopsl Ha kuAKMX KpucTamuiax. OOpas3ibl pa3IuIHBIX
JUCIIEPCHBIX CHCTEM: AMYJIbCHM, CYCIIEH3WM, a’po3oiiei, reneid u 3oneil. Koarymsamus. Cunepesuc.
O ekt Tunnpans.
Jlabopamopnuie onvimot: IpuroToBieHne cycreH3un kapooHaTa Kajablys B Boje. [lonydyenne sMmynbcuu
MOTOpPHOr0 Maciya. O3HaKOMJIEHHE CO CBOWCTBAMHU AUCIIEPCHBIX CUCTEM.

1.4. Boaa. PacTBopbl. DJIeKTPOJIUTHYECKAS THUCCOLMAIIUSA
Boma. PactBopel. PactBopenme. Boma kak pactBoputens.  PacTBopuMOCTE  BEHIECTB.

HaCBIHIeHHI)Ie, HCHACBIIICHHBIC, TICPCCBIIICHHBIE PACTBOPHI. 3aBUCHMOCTD pPacTBOPUMOCTU Ta30B,
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KHUJIKOCTEW M TBEPIBIX BEIIECTB OT pa3iIM4yHbIX (hakTopoB. MaccoBasi 7051 pacTBOPEHHOI'O BEIECTBA.
DNEKTPOIUTHUECKAs JUCCOLUALMA. DIEKTPOINUTEl U HEIEKTPOUTHI. DJIEKTPOIUTUYECKAS AUCCOLUALIMS.
MexaHU3MBbl AIEKTPOIIUTUIECKON JUCCOLUALIUY /ISl BEIECTB C Pa3JINYHBIMU TUIIAMU XUMHUYECKOM CBSI3U.
l'unpaTupoBaHHbIE U HETUAPATUPOBAHHBIE HOHBI. CTENEHb IEKTPOJIUTHYECKON auccounanuu. CUIIbHbIE
U ciabble 37eKTpoauThl. OCHOBHBIE MOJIOXKEHUS TEOPUH NIEKTPOJIUTUUYECKON nucconuannu. Kucnotsl,
OCHOBAHUS U COJIM KaK 3JIEKTPOJIUTHI.
Hemoncmpayuu: PactBopuMocTs BeuiectB B Boje. CoOupaHue ra3zoB METOJOM BBITECHEHUS BOJBI.
PacTBOpeHue B Bojie CepHOM KUCIOTHI U cosielt amMoHus. OOpasibl KpUCTAUIOrUApaToB. M3roTosnenue
TUIICOBOM MOBA3KU. VcnbITaHHE PACTBOPOB JIEKTPOIUTOB M HEXJIEKTPOJIUTOB HA MPEAMET AUCCOLUALIUH.
3aBUCUMOCTh CTETIEHH AIEKTPOJIUTHIECKON TUCCOIMAINN YKCYCHON KHCIIOTHI OT pa30aBiieHUs] pacTBOpa.
JIBMKEHHE OKpALIEHHBIX HOHOB B JJIEKTPUYECKOM I10J1€. IIpuroToBienue ;xecTKoM BOJbI U YCTPaHEHUE €€
xecTtkocTH. MonuTsl. OOpa3ibl MUHEPATbHBIX BOJ PA3IMYHOTO HA3HAUCHHUS.
Ilpakmuueckoe 3anamue: 1IpuroToBieHue pacTBopa 3aJaHHON KOHLEHTPALUH.
1.5. Kinaccugukanusi HeOpraHu4yeCcKuX coeJMHEHNH U UX CBOIiCTBA

Kucnorsl 1 ux cBoiictBa. KHCIOTBI Kak 3JIEKTPONUTHL, MX KiacCU(UKALUSA 10 pa3IUYHbIM
npu3HakaM. XHMHYECKHE CBOWCTBA KHUCJIOT B CBETE€ TEOPHHM DJIEKTPOJUTUYECKONW JUCCOLMALUH.
OcoOeHHOCTH B3aMMOJICHCTBHUS KOHUEHTPUPOBAHHOM CEpPHOM M a30THOM KHCIOT C METaJlJIaMH.
OcHoBHbIE CITOCOOBI MOTY4YeHUs KUCA0Thl. OCHOBaHUS U UX cBoMcTBAa. OCHOBaHUS KaK 3JIEKTPOJIMTHI, UX
KJaccu(uKamusl 1O pa3jIMyHbBIM IMpHU3HAKaM. XHUMHUYECKHE CBOWCTBA OCHOBAaHWMH B CBETE TEOPHH
AJIEKTPOJIMTUYECKON JAMccolranuy. Pa3nokeHue HepacTBOPUMBIX B BOjAE€ OCHOBaHUM. OCHOBHBIE
crocoOb! noyyeHust ocHoBanuil. Conu u ux cBoiictBa. Conu Kak 37eKTpoauThl. Colu cpeiHue, KUCIbIe
U OCHOBHbIE. XMMHUECKUE CBOMCTBA COJIEH B CBETE TEOPHH IEKTPOIUTHYECKOH nucconuanuu. CrocoOsl
noaydeHus conei. ['maponus coneit. Oxcuabl u ux cBoiictBa. Coneobpasyromue U Hecojaeodpasyromue
okcuipl. OcHOBHBIE, aM(OTepHbIE U KHCIOTHBIE OKCHUbI. 3aBUCUMOCTb XapaKTepa OKCHJa OT CTEHNEHH
OKHCIICHHsI 00pa3yIoLIero ero Merauia. XuMHueckue cBoiictBa okcu1oB. [Toaydenne okcuaos.
Jemoncmpayuu’. B3auMoneicTBue a30THOM M KOHUEHTPUPOBAHHOW CEPHOM KHUCJIOT € MeETajulaMH.
l'openne ¢ochopa u pacTBopeHue mpoaykra ropeHus B Boje. IlonydeHue m cBoiicTBa am(pOTEpHOro
ruapokcuaa. HeoOpatumblil ruaponn3 kap6ouaa kanblus. OOpaTUMbIA THIPOIU3 COJIEH pa3IMyHOTrOo
TUIIA.
Jlabopamopnvie onvimui’ VicibiTaHue pacCTBOPOB KUCIIOT MHIMKAaTOpaMu. B3anMozelcTBue METAIIIOB ¢
KHCII0TaMU. B3anMozelcTBUe KACIOT C OKCHIAaMU METauIoB. B3anMozaelcTBue KUCIOT ¢ OCHOBaHMSIMM.
B3anmopencTeue Kucior ¢ cossaMu. Mcnbitanue pacTBOopoB 1IelI04eil MHAMKAaTOopaMu. B3aumonenicreue
niesio4eit ¢ coisiMu. PasnoskeHue HepacTBOPUMBIX OCHOBaHMW. B3aumonencTBue COJEH ¢ MeTaulamH.
B3anmopencTsue coneit Ipyr ¢ ApyroM. I'maponus cosiel pa3auyHoOro THIIA.
Ilpakmuueckoe 3anamue: 1’ eHeTHUECKAS CBA3b MEXAY KJIACCAMHA HEOPTaHUYECKUX COCAMHEHUM.

1.6. Xumu4eckue peakumu

Knaccudukanms xXumudeckux peakiuii. Peakimu coequHenus, pa3ioKeH s, 3aMeleHus, oOMeHa.
Karanutnueckue peakiuu. OOpatuMble W HeoOpaTHMble peakUuu. ['OMOreHHbIE M TIeTepOreHHbIE
peakuuu. DK30TepMUYECKHE U PHIOTEPMUYECKHE peaKkIMU. TermoBoi APQPeKT XUMHUUECKUX PEeaKIHi.
TepMmoxumuueckue ypaBHEHHS. OKHUCIHUTEIbHO-BOCCTAHOBUTENIBbHbIE peakuuu. CTENneHb OKHCIEHUS.
OxucnuTenb M BOCCTaHOBIIEHHE. BoccTaHoBUTENb M OKHCIeHHE. MeToj 3JIeKTpOHHOro OanaHca JUis
COCTaBJIEHUS] YPABHEHUIN OKUCIMTEIbHO-BOCCTAHOBUTEIBHBIX peakiuil. CKOPOCTh XMMHUECKHUX PEAKIIHI.
[IonsiTHE O CKOPOCTM XHWMHYECKMX pPEaKkIHd. 3aBUCUMOCTb CKOPOCTH XHUMHYECKHX pPEAKUUHd OT
pa3nuuHbIX (AKTOPOB: MPUPOJBl PEArupylolIMX BEIIECTB, WX KOHILEHTpAlUM, TEMIIepaTyphl,



MIOBEPXHOCTH CONPHUKOCHOBEHUS U MCIOJIB30BAHUS KaTanu3aTopoB. OOpaTUMOCTh XUMHUECKUX PEAKIIHA.
OO6patumMbie 1 HEOOpaTUMBbIE peakIui. XUMUYECKOE PaBHOBECHE U CIIOCOOBI €r0 CMELICHHUS.
Jemoncmpayuu’ Ilpumepsl HEOOPATUMBIX PEAKIMMA, UAYIIUX ¢ 00pa3oBaHUEM OCAJKa, ra3a MM BOJBI.
3aBUCHMOCTb CKOPOCTH pEakLUU OT IMPHUPOAbl pearupyrolux BellecTB. B3anMopelcTBue pacTBOPOB
CEpHOIl KHCJIOTHI C pacTBOpaMH TUOCYJbhaTa HATpUS PANUYHOW KOHUEHTPALUU U TEMIEPaTyphl.
Mopaenp KUIsmero cjiosi. 3aBUCUMOCTh CKOPOCTH XMMHUYECKOM peakUuy OT MPUCYTCTBHS KaTajliu3aTopa
Ha MpUMeEpE pa3yIoKEHUs MEPOKCHIA BOJOPOJA ¢ MOMOUIBIO JMOKCHAA MapraHia u Karaiassl. Mojenb
37eKTposin3epa. Mozelb 3IEKTPOIU3HON BaHHBI JUIsl TOJYYEHUS AIFOMUHUSA. MoOJellb KOJIOHHBI CHUHTE3a
aMMHaKa.
Jlabopamopuvie onvimet. Peakiiys 3aMEICHNs] MEU KEJIE30M B pacTBOPE MEJHOI0 Kyrnopoca. Peakuuu,
UAyImue ¢ o0pa3oBaHMEM OCaJKa, ra3a WM BOJABI. 3aBUCHMOCTh CKOPOCTH B3aUMOCWCTBUS COJSTHOMN
KHUCJIOTBl C METAJUIAMHU OT MX IPUPOJbl. 3aBUCHUMOCTh CKOPOCTH B3aUMOJEWUCTBHS ILIMHKA C COJISTHOM
KHCJIOTOM OT €€ KOHIIEHTPALMH. 3aBUCUMOCTbh CKOPOCTH B3aumojiercTBust okcuaa menu (II) ¢ cepHoit
KHCJIOTOM OT TEMIIEPaTypBHI.
1.7. MeTaJ1bl 1 HEMETAJLIbI

Mertannbsl. OcoOGHHOCTH CTPOEHHUs aTOMOB U KpucTamioB. dusmyeckue CBONCTBA METAJIIOB.
Knaccudukanus MeTamioB 1O pa3iMYHbIM  Tpu3HaKaM. XHMHUYECKHE CBOICTBAa  METaJUIOB.
DONEKTPOXUMHUYCCKHIA P HanmpspkeHud MeTtayuioB. Metaimorepmusi. OOmme crocoObl  MOYYCHHUS
metaiioB. llondarue o meramtypruu. [lupomerannyprus, THAPOMETAILUTYPIUsl U 3JIEKTPOMETAILTYPIHUsL.
CmiaBbl uepHble U 1BeTHBIE. Hemeramibl. OcoOeHHOCTH CTpoeHMsI aToMOB. Hemerasuibl — MpoCThIe
BEIIECTBA. 3aBUCUMOCTb CBOWCTB TaJOI€HOB OT MX I[IOJIOKEHHUS B IEPUOAMYECKON CHCTEME.
OKHCIHUTENbHBIE U BOCCTAHOBUTEIbHBIE CBOMCTBA HEMETAUIOB B 3aBUCUMOCTH OT UX IOJOKEHUS B Py
3JIEKTPOOTPULATEIBHOCTH.
Jemoncmpayuu: Konnekuusi MetayuioB. B3anmozeiicTBre MeTalsioB ¢ HeMeTaulaMu (okenes3a, IIMHKa U
ATIOMUHHS C CEpOM, aTIOMUHHUS C MOIOM, CYypbMBI C XJIOpOM, rOpeHue sxeneza B xyope). ['openue
MeTaiioB. AmomuHOTepMus. Kosuteknmsi HemeramwioB. ['operne HemetawioB (cepwl, (ocdopa, yris).
BoiTecHeHHe MeHee aKTHUBHBIX TajOr€HOB M3 PacTBOPOB HMX cojeil 0oiee akTUBHBIMHU TajOre€HaMH.
Mopnenb NpOMBIIUIEHHON YCTAaHOBKHM JJIsi IPOM3BOJCTBA CEPHOW KHCIOTHI. Mozenb meuu aias o0kura
u3BecTHsKa. KoJulekimym mnpoayKiui CHIMKATHOM MNpoMbIIIIeHHOCTH (crekna, dapdopa, dasHca,
[IEMEHTA pa3IMYHbIX MapOK U JIp.).
Jlabopamopnuie onvimut. 3akanka ¥ oTnyck craiau. O3HaAKOMJIEHHE CO CTPYKTypamMH Ceporo U 0esoro
yyryHa. PacniosHaBaHue py[ xemnesa.
Ilpakmuueckue 3anamun. llonydeHue, coOupaHue U  pacro3HaBaHMe Ta3oB. Pemienue
JKCIIEPUMEHTAIBHBIX 3a7a4.

2. Opranuyeckasi XuMust
2.1. OcHOBHBIE IOHSITHS OPTAHMYECKOW XMMHUH U TeOPHUS CTPOCHUSA
OpPraHu4yecKMX coeMHeHu i

[Ipenmer opranunueckoil xumun. [IpupoaHble, HCKYCCTBEHHbIE M CUHTETUYECKHE OpraHUYECKHe
BeniectBa. (CpaBHEHHE OpPraHMYECKHMX BEIIECTB C HEOpPraHM4eckMMH. BaneHTHocTh. XuMHUECKOE
CTPOCHHE KaK IOpPSIOK COEAVMHEHHS aTOMOB B MOJIEKYJbl IO BaJEHTHOCTU. Teopusi CTpOEHHUS
opraHuueckux coenuHeHuit A. M. byrnepoBa. OCHOBHbBIE IOJIO)KEHUSI TEOPUH XUMUYECKOTO CTPOCHMS.
Wzomepuss u wu3oMmepbl. Xumuueckue (GOpPMYIbl M MOJEIM MOJIEKYJ B OPraHHYECKOH XUMHH.
Knaccudukanus opranndeckux Bemects. Kiaccudukaiys BemiecTs no CTpOSHUIO YIIIEPOJHOTO CKeJIeTa
U HaIM4uio (QYHKIMOHAIBbHBIX TIpynm. ['omomorm u romonorus. Hawama nomenknatypel [UPAC.

Knaccudpukanus peakuuid B opraHuueckodl xumuu. Peaknuu npucoequHeHus (TUIPUPOBaHMUS,
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TaJIOTEHUPOBAHUS, THAPOTAJIOTEHUPOBAHMS, THApaTauuu). Peaknuum oTmienneHus (JeruIpupoBaHUs,
JETUIPOraloreHUPOBaHNUS, AeTuapaTanun). Peakuun 3amemenus. Peakiium n3oMepu3anuy.
Jemoncmpayuu: Monenu MOJIEKyJl TOMOJIOTOB M U30MEPOB OpraHM4ecKuX coequHeHui. KauectBeHHoe
oOHapyXeHHe yriepoza, BOAOPOIa U XJI0pa B MOJIEKYJIaX OpraHM4EeCKUX COECIMHEHUI.
Jlabopamopnuuii onvim: 13roTOBIIEHNE MOJENIEH MOJIEKYJI OPTaHUYECKUX BELIECTB.

2.2. YrieBoaopoabl U MX NPUPOAHbIE HCTOYHUKHU

AnkaHpl. AJKaHBl: TOMOJOTMYECKHH psf, U30MEPUS M HOMEHKIATypa aJlKaHOB. XUMHYECKHE
CBOWCTBA aJIKaHOB (MeTaHa, 3TaHa): TOPEHUE, 3aMellleHUe, pa3lloKeHue, Aeruapupoanue. [Ipumenenue
QIKAHOB HA OCHOBE CBOWCTB. AJIKEHbl. OTWIEH, €ro HojJy4eHue (AEruApHUpPOBAHUEM ITaHa,
JEeNoJuMepU3alied MoiudTWiIeHa). ['oMonoruueckuii psia, H30MeEpHsi, HOMEHKJIATypa ajKEHOB.
XUMHUYECKUE CBOWCTBA ATUJICHA: TOPEHUE, KAUeCTBEHHbBIE peakiuu (obecrBeunBaHue OPOMHOW BOABI U
pacTBOopa MepMaHraHata Kajus), ruapaTauus, noiuMepusanus. lIpumeHeHue STuileHa Ha OCHOBE
cBoMcTB. JlueHsl M Kayuyku. [IoHATHE O IMEHaxX Kak YIVIEBOJOPOAAX C ABYMS JIBOWHBIMU CBS3SMH.
CornpsbkeHHbIE TUEeHBl. XMMUYECKHUE CBOMCTBAa OyTanueHa-1,3 u uM3ompeHa: oOeciBeYMBaHUE OPOMHOM
BOABl M MOJMMEpH3auust B Kaydyku. HarypanpHeli M CHHTETMYECKHE KaydyKu. PesumHa. AJIKMHBIL
Aneruned. XMMHUYECKME CBOMCTBAa alleTWJIEHA: TOpeHHe, oOeclBeUYMBaHUE OpPOMHON  BOJBI,
IPUCOEAMHEHUI XJIOpOBOAOpoda M Tuiparauusa. I[IpuMeHeHue aneTwieHa Ha OCHOBE CBOMCTB.
MesxkaccoBasi U30Mepus ¢ ankaaueHamu. ApeHbl. beH3on. XuMmuueckue CBOWCTBa OEH301a: TOpEHHE,
peakiuu 3aMmelleHust (rajoreHupoBaHue, HuTpoBaHue). [IpuMenenne O€H301a HAa OCHOBE CBOWMCTB.
[IpupoHbIE MCTOYHMKHM yTiaeBOAOpOnOB. [IpupomHblii ra3: cocraB, IPUMEHEHHE B KadeCTBE TOILIMBA.
Hedts. Cocta n nepepabotka Hedru. [leperonka neptu. HedrenpoaykTsi.

Hemoncmpayuu:. I'openue MeraHa, 3TWIeHa, auneruicHa. OTHOIIEHHE METaHa, dTUIICHA, aleTHICHA U
OeH30/1a K pacTBOpaM IepMaHraHara kauuss U OpomHoi Boge. IlomydeHue sTuieHa peakuuei
JeTupaTallid 3TaHoja, aleTHJIeHa — THAPOJIM30M KapOuaa kanmblus. PasnoskeHue kaydyka Hpu
HarpeBaHUM, UCIBbITAaHUE MPOIYKTOB Pa3OXKEeHUs Ha HempenenbHocTh. Komekuus oOpasnoB HEPTH U
HedTenpoaykToB. Komnekmus «KaMeHHBIH yroib ¥ MPOIYKINs KOKCOXUMUYIECKOTO TIPOU3BOJICTBAY.
Jlabopamopnuie onvimer. O3HaKOMIIEHHE C KOJUIEKIIMEH 00pa3ioB HEPTH U MPOAYKTOB €€ NepepaboTKH.
O3HakoMJIEHHE ¢ KOJUIEKIIMEN KayuyKoB M 00pa3liaMu U31eIuil U3 pe3UHBbI.
Ilpakmuueckoe 3anamue: llonydyeHue 3TuJ€Ha M U3yuyeHUE €ro cBOMCTB. CTpyKTypHbIE (OpPMYIIbI
OpPraHMYECKUX BEIIECTB, N30MEPHI U TOMOJIOTH.

2.3. Kuciopoacoaeprxamue Opranu4eckue coeJHHEeHUs!

Cnuprel. [Tonydyenue staHona OpoXeHHEM TJIIOKO3bl W TMApaTalmei sTuieHa. ['MapokcuiibHas
rpymnmna kak ¢pyHkuuoHanbHas. [IoHATHE O TpeAenbHBIX OJHOATOMHBIX CHHpTaxX. XMMHUECKUE CBOICTBa
JTaHOJIa: B3aMMOJICHCTBHE C HATpUEM, 0Opa3oBaHUME NPOCTBIX U CIOXKHBIX 3(QHUPOB, OKHUCIEHUE B
anpaerun. [IpumeHeHne sTaHoja Ha OCHOBE CBOWMCTB. AJIKOTOJIM3M, €r0 MOCJIEACTBUS JUIsl OpraHu3Ma
yelloBeKa M MpeaynpexiaeHue. [uuepuH Kak mpeacTaBUTeNlb MHOTOATOMHBIX cupToB. KadecTBeHHas
peakuus Ha MHOroaroMHble cnupthl. lIpumenenue raunepuHa. @eHon. Ouznyeckue U XUMUYECKUE
cBoiicTBa (peHona. B3anmHOe BIMsHHME aTOMOB B MoJieKylse (peHoJia: B3aUMOAEHCTBHE C THIPOKCHUIOM
HaTpusl M a30THOU KucinoTod. Ilpumenenue ¢eHona Ha ocHOBe CBOMCTB. Amnbaerunsl. Ilonarue o6
anpJeruaax. AnpaeruaHas rpynmna kak GyHkiuoHansHas. GopMalbJIerua U ero CBOMCTBA: OKUCICHHE B
COOTBETCTBYIOILYIO KHCIJIOTY, BOCCTAaHOBJIEHME B COOTBETCTBYIOIIMW crnupT. [losnydeHue ampaerunos
OKHCIICHMEM COOTBETCTBYIOUIMX cNUPTOB. [IpuMeHeHune ¢opmanpaernia Ha OCHOBE €ro CBOMCTB.
KapbonoBrsie kucnotel. Ilonsitue o KapOoOHOBBIX Kkuciorax. KapOokcunbHas rpynma — Kak
¢dyHk1oHanbHas. ['oMonornueckuit psii IpeaenbHbIX OTHOOCHOBHBIX KapOOHOBBIX KUCHOT. [lomyuyeHnue

KapOOHOBBIX KHCIOT OKHCICHHEM aJbJeTHI0B. XHWMHUUYECKHE CBOMCTBA YKCYCHOM KHCJIOTHI: oOIIne
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CBOICTBa ¢ MUHEpPATbHBIMU KUCIOTaMHU M peakius dTepudukanuu. [IpuMeHeHne ykCyCHOW KHUCIOTHI Ha
OCHOBE CBOMCTB. BbICIINME XKUpPHBIE KUCIOTHI Ha MpPUMEPE NMaIbMUTHHOBON M cTeapuHOBOW. CIlOKHBIE
3¢upsl U kupbl. [loaydenne cnoxHbIX 3¢uUpoB peakiuen srepudurannu. CrnoxHble 3QUps B IPUPOIE,
uX 3HadyeHue. [IpuMeHeHUe CIOXKHBIX 3(UPOB HA OCHOBE CBOMCTB. JKUpPBI Kak CIIOKHBIE A(HPHI
Knaccudukanus xupoB. XvUMHUECKHE CBOWCTBA JKUPOB: THAPOIU3 M THIPHUPOBAHUE XKUAKUX >KHUPOB.
[IpumeHeHue >KMpPOB Ha OCHOBE CBOMCTB. Mpuia. VYrieBoibl. YTIJIEBOAbI, HX KiAacCU(PUKALIUA:
MOHOCaxapuabl (TJHOKO03a, (pyKTo3a), aucaxapuabl (caxaposa) H TOJHCaxapuibl (KpaxMaal u
1eJUTI0I03a). [ IIoKo3a — BEIIeCTBO ¢ JBOWCTBEHHOW (YHKIHMEH — adbJAeTHIOCTUPT. XUMHUYCCKHE
CBOMCTBa TJIFOKO3bI: OKHCIIEHHE B TJIIOKOHOBYIO KHCJIOTY, BOCCTaHOBJICHHE B COpPOUT, CIIHPTOBOE
OpoxeHue. [IpumeHeHne r1r0K03bl HA OCHOBE CBOMCTB. 3HAUE€HUE YIJIEBOJIOB B KMBOM IIPUPOJE U KU3HU
yenoBeka. [loHsATHE O peakuusAx MOJMKOHJAEHCAMM U THUAPOJIM3a Ha MPUMEPE B3aUMOIIPEBPAICHMI:
[JII0K03a <> MOJMCaXapuIl.
Jemoncmpayuu: OxucieHue cnupra B anpaeruj. KauecTBeHHble peakliid Ha MHOTOAaTOMHBIE CIIUPTBHI.
PactBopuMocCTh (peHONA B BOJIEe MU OOBIYHOW TeMIepaType W HarpeBaHuu. KauecTBeHHbIE peakiMy Ha
¢denon. Peakuust cepeOpsiHOTO 3epKajia anbIeru0oB U MIIOKO3bl. OKUCICHHE allbJETUI0B U TIIIOKO3bI B
KHUCTOTY ¢ moMotnbto ruapokcuaa meau (I11). KauectBennas peakuus Ha kpaxmain. Komekius 3QupHbIX
Maced.
Jlabopamopusie onvimel. PacTBOpeHUE TIIMIIEpUHA B BOJIE U B3auMojeicTBue ¢ runpokcuom meau (1I).
CBolicTBa YKCYCHOM KHCIOTHI, OOIIME CO CBOWCTBAMU MHUHEPAJIbHBIX KHCIOT. JlOKa3aTeabCTBO
HENpeeIbHOI0 XapakTepa )KUJIKOro xupa. BzaumoielicTBue TIII0KO3bI U CaXapo3bl ¢ TUAPOKCUAOM MEAU
(). KauecTBeHHast peakius Ha Kpaxmall.
Ilpakmuueckue 3anamusn: KapOoHOBBIE KUCIOTHI, UX CBONCTBA.
2.4. A3oTcoaepxaimme oprannyeckue coeauHenus. Iloaumepnl

Awmunsbl. [lonstue 06 amuHax. Anudaruyeckue aMuHBL, UX KiIacCUpUKALUA U HOMEHKIATypa.
AHUJIMH Kak opraHudeckoe ocHoBanue. [lonyuenue anmnuHa u3 HUTpoOeH3o0ma. [IpuMeHeHne aHuIMHA
HA OCHOBE CBOWCTB. AMHUHOKHUCIOTBI. AMHHOKHCIOTHI Kak aM(oTepHble TU(YHKIIMOHAIHHBIC
OpraHMYecKHe COEIUHEHUS. XHUMHUYECKHE CBOMCTBA AaMUHOKHUCIIOT: B3aUMOJIEHCTBUE C IIEIOYAMH,
KHCIIOTAMHU M JIPyr C Jpyrom (peakiusi ToJWKOHJeHcauuu). llenTugHas CBS3b W TMOJTUIEHTHIBL
[IpuMeHeHre aMHHOKHUCIOT Ha OCHOBE cBOMCTB. benku. [lepBuyHas, BropuyuHas, TpETUUHAS CTPYKTYPBI
O0enkoB. XWMHUYECKHE CBOMCTBa O€JIKOB: TOpPEHHE, [eHATypalus, TUAPOJIN3, IIBETHHIE pPEaKIIHH.
buonornueckue pynkuuu 6enkos. [Tomumepsl. benku u monucaxapuasl kak Ouonomumepsl. [Imactmaccsl.
[lonyyenue mnoOAMMEpPOB peakuued NOJUMEpU3alMd M TMOJUKOHAEHCAMU. TepMOoIIacTUYHbIE U
TepMOpeakTHUBHBIE TacTMacchl. [IpencraBurenu muactmace. BonokHa, ux kinaccuduxamus. [lomydenue
BOJIOKOH. OTJIeJIbHBIE PECTABUTEIN XUMHUUYECKUX BOJIOKOH.
Hemoncmpayuu. B3auMoneicTBue aMMHaka M aHWIMHA C COJITHOM KHUCJIOTOW. Peakuusa aHunuHa ¢
OpomHON BomOH. Jloka3zaTenbCTBO HaJIWYMS (PYHKIMOHAIBHBIX TPYNI B pacTBOpax aMHUHOKHCIIOT.
PactBopenue u ocaxnenue 6enkoB. lIBeTHble peakiuu OenkoB. ['opeHue NTHYbETO Mepa U MIEPCTIHOM
HUTH.
Jlabopamopnsie onvimel. PactBopenue OenkoB B Boje. OOHapykeHHE OEIKOB B MOJOKE U MSICHOM
OynpoHe. JleHaTypaiusi pacTBopa Oenka KYpHHOTO SHIla CIHPTOM, PAcTBOPAMH COJIEH TSKENbBIX
METaJJIOB U MIPU HArpPEBAHUH.
Ilpakmuueckue 3anamus. PenieHre >KCTIEPUMEHTANBHBIX 3a7a4 Ha HMISHTU(GUKALUIO OPTraHHYECKUX
coelMHEeHUI. Pacnio3HaBaHMe Im1acTMace U BOJIOKOH.
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Temarnueckoe miianuposanue Ipexmer: Xumus

HanmenoBaHmue pa3jiesioB u Conep:xxanue yueOHOro MaTepuaia M (pOpMbl OPraHU3AUMHU AeSATeILHOCTH 00y4aI0 M XCH Oo6bem
TeM B yacax
1 2 3
BBEJIEHUE. OBIIIASA U HEOPTAHUYECKAS XUMMUSI.

Tema 1.1 OcHouble oHsATUSA U | CopepxkaHue y4eOHOTo MaTepraa

3aKOHBI XUMHUH. 1. TIpesver xunum. 8
2.OCHOBHBIE MTOHATHUS U 3aKOHbI XUMHUH.
B ToM uunciie, TpaKkTUYECKHUX 3aHSATHI )
1. Pemenue 3a1a4 Ha 3aKOHBI XUMHUHU

Tewma 1.2 Ilepuonuueckuit Coneprxkanue ydeOHOro Marepuana

3aKoH, Ilepuoanueckas cucrema | 1.Ilepuonnueckuii 3akon /.M. Meneneena.

XUMUYECKHX 3JIEMEHTOB 4

.1 .MenneneeBa. CtpoeHue 2.Ctpoenue atoma u nepuoandeckuii 3akon .M. Menaeneena.

aToma.

Tewma 1.3 Ctpoenue BemiectBa. | Conepikanue ydeOHOro Marepuana
Buabsl XuMUUYECKOHN CBSI3H. 4
ArperatHbie COCTOSIHUS BelIecTB. UUCThIE BelecTBa U CMeCH. J{McCriepcHbIE CHCTEMBI.

Tewma 1.4 Copepxanue yaeOHOTO MaTepuana

Bopna. Pacteopsl. Bona. PactBopsl. PacTBopenue. 8

ONEKTPONUTHIECKAS DIEKTPOTHUTHI U HEANIEKTPOIUTHL. DIIEKTPOTUTUUECKAS JUCCOIHAITHSI.

JUCCOITHAITHS. Peaxkiun nonnoro ooMena.
B TOM uncne, nmpakTHYECKUX 3aHATUN 5
1. IIpuroToBiieHre pacTBOpa 3aJaHHON KOHI[EHTPAIIHH.

Tema 1.5 Knaccudukanus Cogepxanue yaeOHOTO MaTepuana

HEOPTraHWYECKUX COeAMHEHUN U | KHCIIOTEI M MX CBOMCTBA. 14

WX CBOMCTBA.

OcCHOBaHMS U UX CBOWCTBA.
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Conu ux CBOICTBA.

I'maponus cosneil.

OKcuabl U UX CBOMCTBA.

I'enernueckas cBI3b MCKAY KilaCCaMH HCOPraHUYCCKUX COCHI/IHGHI/Iﬁ

B TOM yncne, nmpakTHYECKUX 3aHATUN

2
1. I'eneTndeckast CBsSI3b MEXy KJIaCCAMU HEOPTAHUYECKUX COCAMHCHUN.
Tema 1.6 Xumuueckue peakiuu | Coaepikanue ydeOHOro Marepuania
Kitaccupukanusi XMMUYIECKUX PEaAKITHIA.
OKHCIUTENBHO — BOCCTAHOBUTEIIBHBIE PEAKITUU.
8
CKOpOCTh XMMUYECKUX PEAKIUH.
XUMHYECKOE paBHOBECHE.
[ToaroroBka Kk KOHTPOJIBHOM paboTe. 2
KonTponbhas paboTa. 2
Tema 1.7 Coneprkanue y4eOHOro MaTepuana
MerTannsl 1 HEMETaIUTbI.
OO0m1as XxapakTepucTUKa METAILJIOB.
Koppo3us meTanmnos.
30

CniocoOsI nmonydenus MetamioB. CruiaBbl.

Mertaisl TJIaBHBIX TOATPYIIIL.

MerTannsl MOOOYHBIX TOATPYII.
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OO61as xapakTepuCcTHKa HEMETAJIOB.

Hewmerasebl.

B TOM yncne, nmpakTHYECKUX 3aHATUN

1. PenieHne 3KCIEpUMEHTATBHBIX 33/1a4 Ha UICHTH(PUKAIIUIO HEOPTAHUYECKUX COSTMHECHUN 4
2. Ilomydenue ra3os
[ToaroToBKa K KOHTPOJIBHOM padoTe. 2
KoHTposbHas pabora. 2
KonTponbHoe TecTupoBaHue. 4
OPI'AHUYECKASA XUMMUSI.
Tema 2.1 Coneprxkanue y4eOHOro Matepuana
OCHOBHBIE TIOHATHUS [Tpenmet oprannyeckoit xumuu. Teopus cTpoeHHs opranndeckux coenunenuit A.M. byrneposna.
OpPTaHUYECKON XUMUU U TeOpUs 8
XUMHYECKOTO CTPOCHUS Knaccudukanus oprannueckux BemectB. Kinaccudukaius peakiuii B OpraHM4ecKol XUMHUH.
OpPTaHHYECKUX COCTUHEHUIA.
Tema 2.2 Coneprkanue y4eOHOro MaTepuana
YrieBogopoibl U ux AJIKaHEL.
MIPUPOJTHBIC HCTOYHUKH
[ukmoankaHsl.
AJIKEHBI. 24

Ankanuensl. Kayuyku.

AJIKWHEBL.
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ApeHBblI.

[IpupoaHble HICTOYHUKH YTIIEBOAOPOIOB.

Pemenue 3amau.

I'enernueckas B3aMOCBS3b MCKAY OCHOBHBIMU KJIaCCaMU YTJICBOJOPOIOB.

B TOM yncne, nmpakTHYECKUX 3aHATUN

1. IlonyyeHue 3TUICHA U U3YUYEHUE €TI0 CBOUCTB. 4
2. CtpyktypHble GOpPMYIIBI OPraHUYECKIX BEUIECTB, U30MEPHI U TOMOJIOTH.
[ToaroroBka Kk KOHTPOJIBHOM paboTe. 2
KonTponpsHas pabora. )
Tema 2.3 Coneprxkanue y4eOHOro Matepuana
Kucnoponconepskariue CrnupThl: OIHOATOMHBIE.
OpTraHUYECKUE COEANHEHUSI.
CrnupThl MHOTOATOMHBIE.
DeHOIBI.
Anbaeruasl. 21
KapOoHOBBIE KHCTOTHI, X CBOMCTBA.
OTtaenpHbIC MIPEICTABUTENHN KAPOOHOBBIX KHUCIOT.
CrnosxxHble 3(hUpPBI U )KUPBIL.
Yrnesopl.
B ToM uncIie, TpaKTUYECKHUX 3aHATHI 2
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1. Kap6oHOBBIE KHCIIOTHI.

Ob6o06muraroriee MOBTOPEHNE

2
TectupoBanue. 2
Tema 2.4 Cogepxanue yaeOHOTO MaTepuana
AzoTtcoaepkaiue
OpraHMYECKHUE COCTUHEHUS. AMHHEL 8
AMMHOKUCIIOTHI.
benku.
B ToM uunciie, TpaKkTUYECKUX 3aHITHI
2
1. Pemienue 3xcriepuMEHTANbHBIX 33/1a4 Ha UACHTH(PUKAIIUIO OPTAaHUYECKUX COSAMHEHUN.
Tema 2.5 Cogepxanue yueOHOT0O MaTeprala
[InmacTmacchl ¥ BOJIOKHA. 6
[Tommumeper. Ilmactmaccel. BosiokHa.
B TOM uncne, nmpakTHYECKUX 3aHATUN
2
1. Pacnno3HaBaHue MjaacTMacc ¥ BOJIOKOH.
O6o0maroiiee MOBTOPEHUE. 2
[ToaroroBka Kk KOHTPOJIBHOM padoTe. 2
KonTponbhas paboTa. )
TeMbl HHAMBHUIYaTbHBIX TPOEKTOB (Ha BBIOOD)
1. Amomunmii — metann XI| Beka. 18

2. CrutaBel Ha OCHOBE JTFOMUHHSL.
3. B mmpe Koppo3uu METaIOB.
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24

CriocoObI TOTy4eHUsT METaJLIOB.
dusndyeckue CBOMCTBA METAIIOB.
XUMUYECKHE CBOMCTBA METAJJIOB.
XapakTepucTUKa ¥ BUbI CIIABOB.
[TopolkoBbie ClIEYEHHBIE CILIABHI.
CnaBsl JKenes3a.

. IIpon3BoACTBO UyryHa.

. IIponsBoncTBO cranu.

. CriiaBbl Ha OCHOBE KeJie3a U HUKEJIS.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.

UepHble MeTaUIbl U UX CILUIABBI.
LIBeTHBIC METAMIBI K X CILJIABBI.
MeTanisl B )KM3HH YEJIOBEKa.
Mertajuibl B caMOJIETOCTPOEHUH.
CruiaBbl B CaMOJICTOCTPOCHHH.
Mertanisl B KOCMOCE.

Mertasuibl B OpraHu3Me 4esioBeKa.
Mertaiutbl B JPEBHOCTH.
"MerTaiabl 3JIEMEHTEI JKU3HA'.
[Tonumepsl B caMOIETOCTPOCHHH.
CrexIo B caMOJIETOCTPOCHUH.

. JJakokpaco4yHble MaTeprabl B CAMOJIETOCTPOEHUH.
25.
26.
27.

Marepuans! Uil pexXyluX HHCTPYMEHTOB.
Marepuans! 1J1s1 ©3MEPUTEIBHBIX HHCTPYMEHTOB.
Koppo3sust MeTamioB u crnocoObl X 3aIIUTHI.

JAudpepeHuupoBaHHbIN 3a4eT

Hroro

189
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7.NIEPEYEHb PEKOMEHYEMBbIX YYEBHbBIX U3JIAHUI, THTEPHET-PECYPCOB

JIMTEPATYPA

Jlna cmyoenmos
INabpuensu O. C., OctpoymoB U. I'. Xumust mis npodeccruid U CeUAIBHOCTEH TEXHHYECKOTO
npoduIst: y4eOHUK JUIS CTY. YUPEKICHHUH cpell. mpod. oopazoBanus. — M., 2019.
lNabpuensu O. C., OctpoymoB U. I'., CnagkoB C. A., Jopodeera H.M. Ilpaktuxym: yueo.
[Tocobue mst ctya. yupexaeHuit cpea. mpod. odbpazosanus. — M., 2017.
I'a6puensn O. C., Octpoymos U. I'., CrankoB C. A. Xumus: nocodue aist noarotroBku k EI'D:
yue0. mocobue st CTy. YUpexkaeHui cpel. mpod. oopazoBanus. — M., 2017.
Iab6puensu O. C., JIsicoa I'. I'. Xumus. Tectsl, 3a1auu 1 ynpaxHeHus: yued. mocodue it CTy/.
yapexaeHui cpen. mpod. oopazoBanus. — M., 2017.
Epoxun 0. M., KoBaneBa M. b. Xumust s npodeccnii M crenuaibHOCTEH TEXHHYECKOTO U
€CTECTBEHHO-HAYYHOr0 Ipoduieil: yueOHUK IS CTyI. YUYpexaAeHUud cperd. mpod. oOpa3oBaHUs.
— M., 2017.
Epoxunr 0. M. Xumus: 3amaun U ynpaxHeHus: y4ed. mocoOue [UIsl CTyA. YYPESKISHUH Cpe.
npod. obpazosanus. — M., 2017.

. Epoxun FO.M. COOpHHUK TECTOBBIX 3aJaHHIl IO XUMHUU: yueO. mocodue As CTyld. YupexaeHun

cpen. mpod. oopazoBanus. — M., 2017.

Epoxun F0. M., KoBanesa U. b. Xumus nns npodeccuit U crienuanbHOCTEH TEXHUYECKOTO MPO
¢buts. DNeKTPOHHBIN yueOHO-MeTOAnYECKUN KoMmIuieke. — M., 2017.

Cnanxos C. A., Octpoymos U. I'., T'abpuensu O. C., JlykpssHoBa H. H. Xumus nns npodeccuit u
CHEIHMAIbHOCTeH TEeXHUUYECKOro mpoduis. DIEKTPOHHOE MpHIIOKEeHHE (INIEKTPOHHOE ydeOHOe
U3JIaHUE) JUTSI CTYI. YUpEKICHUH cpea. mpod. oopazosanms. — M., 2017.

/lna npenodasamenceit

®enepanbHblil 3akoH 0T 29.11.2012 Ne 273-03 «O06 obpazoBanuu B Poccuiickoit denepanum.
I'abpuensu O. C., JIpicoa I'. I'. Xumust: kHUra Ans mpernojaBaTens: yyed.-MeToa. mocooue. —
M., 2017.
I'a6bpuensn O. C. u ap. Xumus ans npodeccuil U CrenuaabHOCTEH TEeXHUYECKOro mnpoduis
(371€KTPOHHOE MPUIIOKEHHUE).

Humepnem- pecypcoi

https://media.foxford.ru/chemistry online/
https://Ibz.ru/metodist/iumk/chemistry/e-r.php
http://school-collection.edu.ru/

http://www.chemistry.narod.ru/

http://hemi.wallst.ru/

http://www.college.ru/chemistry/

http://www.chemistry.ssu.samara.ru/

http://www.informika.ru/text/database/chemy/Rus/chemy.html

© o Nk wWDDRE

http://rostest.runnet.ru/cgi-bin/topic.cqi?topic=Chemistry

20


https://media.foxford.ru/chemistry_online/
https://lbz.ru/metodist/iumk/chemistry/e-r.php
http://school-collection.edu.ru/
http://www.chemistry.narod.ru/
http://hemi.wallst.ru/
http://www.college.ru/chemistry/
http://www.chemistry.ssu.samara.ru/
http://www.informika.ru/text/database/chemy/Rus/chemy.html
http://rostest.runnet.ru/cgi-bin/topic.cgi?topic=Chemistry

		2021-09-01T07:34:17+0300
	Шолохов Александр Константинович
	Я являюсь автором этого документа




