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B.B. Jlonatkuxa

Pabouas nmporpamma o6miero yueonoro npeamera OVYII.10. Xumus / CocraButens
Hanuenko JI.H. bpsuck: Tpy6uesckuii ¢unnan ®I'bOY BO bpsuckuii [AY.

Pabouas nporpamma o6miero yue6Horo npeamera OVYIL.10. Xumus cocraBieHa B
cooTtBeTcTBUU ¢ [IpruMepHOI mporpaMmoii, peKOMEHJ0BaHHON DeepaibHbIM TOCYJapCTBEHHBIM
ABTOHOMHBIM yupexaeHneM «DenepanbHblii HHCTUTYT pa3BUTHA 00pa3oBaHusy (PI'AY
«DUPO») ecrecTBeHHO — HAYYHOTO MPOoduiis MpodhecCHOHaTBLHOTO 00pa30BaHUs 10
crienaibHocTH 35.02.14 OX0TOBEICHUE U 3BEPOBOICTBO ISl peAIM3AIMU TPOTPAMMBbI
MOJAMOTOBKU CHELUAIMNCTOB CPEJAHETO 3BE€HA Ha 0a3e OCHOBHOI'O 00111ero 00pa3oBaHus C
MOJTy9eHUEM CPEHETo 00IIero 00pa3oBaHus U Ha OCHOBE DeiepaibHOTO TOCYIaPCTBCHHOTO
00pa30oBaTeNbHOTO CTaHaapTa cpeaHero odmero oopazosanus (nanee PI'OC — COO) ¢

W3MEHEHUsAMH U gonoiHeHusMH oT 31 nexkabps 2015 roaa u 29 utons 2017 roga.

PenienseHTsr:
Jlonatkun B.B.- mpenoaaBarens Beiciiei KBaTHu(pUKAMOHHON KaTeropuu TpyOueBcKoro
¢wmana ®I'BOY BO bpsuckuii [AY.
[llemeroBa T.®., npenoaaBarens Beiciel kBaaupukaunoHHoi kareropuu I'BIIOY
«TpyOueBckuil OTUTEXHUYECKUI TEXHUKYM.

Pabouvas mporpamma peKoMeH10BaHa METOANYECKUM coBeToM TpybueBckoro ¢punmnana PI'BOY
BO bpsuckmii 'AY.
[Iporokon Ne6 ot 20. 05. 2021 rona
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KOMIIETEHTHOCTHOTO MTOAX0/a!

-HCIIONIb30BAaHUE B 00pA30BaTEIbHOM IPOLIECCE AKTUBHBIX W HHTEPAKTUBHBIX (POpPM
IPOBE/ICHUS 3aHATUH (KOMIIBIOTEPHBIX CUMYJIILMHA, JEJIOBBIX M POJIEBBIX Wrp, pa3dopa
KOHKPETHBIX CHUTyallMi, NCUXOJOIMYECKUX M HHBIX TPEHUHIOB, TI'PYIIOBBIX JTUCKYCCHil) B
COYETaHUM C BHEAYAUTOPHOU paboOTOI;

-BBIIIOJIHEHNE O0YyYaroIMMHKCs J1a00paTOPHBIX M MPAKTHUUECKUX 3aHITUH, BKIHOYAsl Kak
00s3aTeNIbHBI  KOMITIOHEHT IpaKTHMYECKHE 3aJaHus C UCIOJIb30BAHUEM MEPCOHATIBHBIX
KOMIIBIOTED

[NOACHUTEJIbBHA A 3ATTMCKA

[Iporpamma 001Ie00pa3oBaTeIbHON yueOHOTO TIpeaMeTa «XHUMHsS» TpeIHa3HadeHa Jis
U3yYeHUs XMMHUHU B TpodeccHoHaIbHBIX oOpa3oBarenbHbIX opranmzanusax CIIO, peanusyrommx
00pa3oBaTeNbHYI0 MPOTPaMMy CpEIHEro oOIIero oOpa3oBaHUs B MpeE/esiax OCBOCHHUS MPOTPaAMMBbI
noarotoBku crnernuanuctoB cpeanero 3BeHa CIIO (IIICC3 CIIO) Ha 6a3e OCHOBHOTO OOIIEro
00pa3oBaHUs MPH TOATOTOBKE KBATM(UIIMPOBAHHBIX Pab0unX, CIy)KAIIUX, CIICIUAINCTOB CPEITHETO
3BEHA.

[Iporpamma paspaborana Ha ocHoBe TpeOoBanuii ®I'OC cpemnero oOmiero oOpa3oBaHUS,
OpeIbABISEMBIX K CTPYKType, COJIEpKaHHIO W pe3ylbTaraM Yy4yeOHOro mpeamera «XUMHA», B
COOTBETCTBUHM ¢ PekOMEHIAIMsIMH 110 OpTaHW3alMU TOJYYSHHs CpeIHEero oOmero oOpa3oBaHHS B
npezenax OCBOCHHS O0pa30BaTENbHBIX MPOrPaMM CPETHEro Mpo(pecCHOHAIBHOTO 00pa3oBaHUS Ha
0a3ze OCHOBHOro o0Imero oOpa3oBaHMs C y4eToM TpeOoBaHUM (enepaabHbIX TOCYJapCTBEHHBIX
0o0pa3oBaTeNbHBIX CTaHJAPTOB U MOJy4aeMoW Npodeccud WIM CIEeUUAIBHOCTH  CPEIHEro
npodeccuoHanbHOro obOpa3oBaHus (mUchbMO JlemapraMeHTa rocyAapCTBEHHOM MOJUTHKU B cdepe
noAroToBKU padounx kaapos u 1O Munobpuayku Poccun ot 17.03.2015 Ne 06-259).

ConeprkaHue mporpaMMbl « XMMHST» HAITPAaBIEHO Ha JOCTIKEHUE CIIETYFOIIUX e

- ¢opmHpoBaHUE y O0yYarOIUXCS YMEHHs OLEHHBATh 3HAUUMOCTh XMMUYECKOTO 3HAHUS JUIS
Ka)XJIOTO YeJIOBEKa;
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- ¢dopMupOBaHHE Yy OOYYAIOMIMXCS IIETOCTHOTO IMPEICTABICHHUS O MUPE W PONH XUMHHU B
CO3JJaHUHM COBPEMEHHOW €CTECTBEHHO-HAYYHOM KapTUHBI MHUPA; yYMEHUS OOBSICHATH OOBEKTHI U
IIPOLIECCHl OKPYIKAOIIEH JEHCTBUTEIBHOCTH: IPUPOJHOM, COLMAIBHOM, KYJIBTYPHOM, TEXHUYECKOMN
Cpe.bl, — UCHOJb3YS JJISl ITOr0 XUMUYECKUE 3HAHUS;

- pa3BUTHE y OOYYArOIIMXCS YMEHUH pa3indaTh (PaKThl M OIICHKH, CPaBHUBATH OICHOYHBIC
BBIBOJIbI, BHJIETh MX CBSI3b C KPUTEPHUSIMH OLICHOK M CBSI3b KPUTEPUEB C OMPEICICHHON CUCTEeMOM
[EHHOCTEH, (OpPMYIHpOBaTh U 000CHOBBIBATH COOCTBEHHYIO MO3HIIUIO;

- mnpuoOpereHre OOY4YaIOIIMMUCS OIbITa Pa3HOOOPa3HOW JEATENbHOCTH, IMO3HAHUS W
CaMOIIO3HAHUS;, KIFOUEBBIX HABBIKOB, UMEIONINX YHHBEPCAIbHOE 3HAYCHHE I PA3IMYHBIX BHUJIOB
NEeSTENIbHOCTH (HABBIKOB pEHICHUs] MpoOseM, MPUHATHS pEIlICHHM, MOHMCKa, aHaiu3a U 00paboTKu
uH(pOpMaIlK, KOMMYHHKATHBHBIX HABBIKOB, HABBIKOB W3MEPEHUH, COTPYJHUYECTBA, OE30MaCHOTO
oOpallieHus ¢ BeleCTBaMU B TOBCEIHEBHOM JKU3HH).

B mporpammy BKIIOUEHO COAEp)KaHUE, HAampaBleHHOE Ha (OPMHUPOBAHHUE Y CTYIEHTOB
KOMITETEHIIMH, HeoOXOomMUMBIX g kadecTBeHHoro ocsoenus IIIICC3 CIIO na 0a3e OCHOBHOTO
00m1ero 00pa3oBaHus ¢ TIOTYUYESHUEM CPEIHET0 001Iero oopa3oBaHus;

MPOrpaMMbl IOJITOTOBKU KBaJTU(UIIMPOBAHHBIX pabouMX, CIyXallluX, IPOrpaMMbl OJATOTOBKU
cnenuanuctos cpeanero 3seHa [ITICC3.

OBIIAA XAPAKTEPUCTUKA YUYEBHOI'O [TPEAMETA «XWUMUA»

[IporpammaydeOHOro mnpeamera «XuUMHSD) SBJISICTCS OCHOBOW JUIsi pa3paboTKU paboyux
OporpaMM, B KOTOPBIX THpodecCHOHaJIbHbIe O00pa30BaTENbHbIE OpPraHHU3alH, peaTUu3yIoIIne
00pa30BaTeNbHYIO MPOTrPaMMy CpeIHEero ooimero oopasoBanus B npeaenax ocoenus [MIICC3 CIIO
Ha ©0a3e OCHOBHOro oOmero oOpa3oBaHMs, YTOYHSIOT COJEp)KaHHE Y4eOHOro Mmarepuaia,
MIOCJIEIOBATEIBHOCTh €r0 M3yUYeHHsI, pacupeieiieHne Y4eOHBIX 4acoB, TEMaTHKy pedeparoB, BUIBI
CaMOCTOSITENIbHBIX PAa0OT, y4YWUTHIBas crneuu(uky mnporpaMM MOJITOTOBKM KBaTU(UIIMPOBAHHBIX
pabounx, CiIy’KalluX U CHEIHAINCTOB CPETHETO 3BEHA, OCBAUBAEMO MPO(ecCHy Wil CIeIHaIbHOCTH.

[IporpaMMa MOET UCHOJB30BaThCA APYTMMU MpodecCHOHANBHBIME 00pa30BaTEIbHBIMU
OpTraHU3alMSAME, PEATU3YIOIUMH 00pa30BaTEebHYI0 MPOTrPaMMy CpEIHEro oOmero oOpa3oBaHHs B
npeznenax ocsoenus [IIICC3 CIIO Ha 6a3e 0cHOBHOTO 00111ero 06pa3oBaHus

MECTO YYEBHOTI'O IMTPEJIMETAB YUEBHOM I1JTAHE

VYueOHbIl npenMeT «XUMHA» SBISETCS y4EOHBIM MPEIMETOM IO BHIOOPY M3 00s3aTelbHOM
npeametHoit oonactu «EctectBennbie Haykuy OI'OC cpegnero odirero ooOpa3zoBaHus.

B npodeccuonanbHbIX 00pa3zoBaTeIbHBIX OPraHU3aAlMIX, PEATH3YIOLMX 00pa3oBaTeIbHYIO
nporpaMmmy cpeaHero oomiero oopasosanus B npeaenax ocsoenus [IIICC3 CIIO nHa 6aze 0CHOBHOTO
oOmiero oOpa3oBaHMs, y4eOHOTO mpenMeTa «XHMHA» HM3ydaeTcss B 00Ie00pa30BaTeNbHOM IUKIIE
I[ITICC3 CIIO na ©6a3e OCHOBHOrO 0O0mIET0 OO0pa3oBaHUsS C TMOJIYYEHHEM CPEIHEro OOIIero
obpazoBanus (IIIICC3).

B yuebGnpix mmanax IIIICC3 mecto  yuebGHOro mpenmera «XuMHUS» — B COCTaBe
0011e00pa30BaTeNIbHBIX  JTUCHMIUIMH 1O BBIOOPY, (OPMHPYEMBIX W3 00s3aTENbHBIX HPEAMETHBIX
obnacteit ®I'OC cpennero obmiero oopazoanus, s npodeccuit CIIO unm cnenmansuocteit CI1O
COOTBETCTBYIOLIETO MPOoduIst MpodhecCHoHAIBHOTO 00pa30BaHusl.

PE3VYJIbTATBI OCBOEHW A YUEBHOI'O IMTPEJAMETA

OcBoeHue coaep:KaHus ydeOHOro mpeamera «XuUMHUS», O00ECIeYrBaeT JOCTHKEHUE
00y4aroluxcsl CIeAYIOUUX Pe3yIbTaTOB:

. JIUYHOCTHBIX:

- YyBCTBO I'OPJOCTU U YBaXXEHUS K UCTOPUU U JOCTHKEHUSM OTEUYECTBEHHONU XUMUUYECKOU
HayKH; XMMUYECKH TpPaMOTHOE IOBEACHHE B MpPOo(ecCHOHATBHON NeATeNbHOCTH U B OBITY IpH
0OpalIeHnn ¢ XUMUYECKMMHU BEIIECTBAMH, MaTepHalaMH U IPOIeCCaMH;

- TOTOBHOCTb K MPOJOJIKEHHIO 00pa30BaHUs U MOBBIIIEHUS KBalu(pUKanuyu B u30paHHON
npodeCCHOHATBHON JESATETbHOCTH U OOBEKTUBHOE OCO3HAHUE POJIM XMMHUYECKMX KOMIETEHIUH B
3TOM;
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- YMCHHUC HUCIOJB30BATh JOCTUKCHUA COBpeMeHHOﬁ XUMHYECKOU HAaYKH U XUMHUUYCCKUX
TEXHOJOTUH Ui TOBBIMICHUS COOCTBEHHOTO HWHTEUICKTYaJbHOIO pa3BUTHS B  BBIOPAHHOM
po(hecCHOHANTLHOM NesTeIbHOCTH,

. MemanpeomemHbix:

- WCIIOJNB30BAHUE PA3JIMYHBIX BUJOB I103HABATEIBHOM JESATEIIBHOCTH M OCHOBHBIX
WHTEIJICKTYyalIbHBIX Omepanuil (IOCTaHOBKYU 3a1add, (OpMyIHpOBAHUS THIIOTE3, aHAIHM3a U CUHTE3a,
CpaBHEHHUs, O0OOIIEHUs, CHUCTEMaTH3allii, BBIABICHUS NPUYMHHO-CIEICTBEHHBIX CBS3EH, IOHCKA
aHAJIOTOB, (OPMYIUPOBAHUS BBIBOJIOB) JJIS PEIICHUS MOCTABICHHON 3aa4, MPUMEHEHHE OCHOBHBIX
METOJIOB MO3HaHUs (HAOJIOJCHUS, HAYYHOTO SKCIEPUMEHTA) Ul U3YYEHHUs PA3JIMYHBIX CTOPOH XH-
MHUYECKMX OOBEKTOB M TIPOIECCOB, C KOTOPHIMH BO3HHMKACT HEOOXOAMMOCTh CTAJIKUBATHCS B
npodeccuoHabHOU cdepe;

- UCIIOJIb30BAaHUE PA3IMYHBIX HMCTOYHUKOB JUIS TOJYYCHUS XUMHYECKOH HH(OpMAIUH,
YMEHHE OLICHUTb €€ JOCTOBEPHOCTH ISl JOCTHXKEHHS! XOPOIIUX PE3yJIbTaTOB B MPO(EeCcCHOHATBHOM
cdepe;

* IPEIMETHBIX:

- c(hOPMHUPOBAHHOCTh MPEJCTABICHUN O MECTE XUMHUHU B COBPEMECHHON HAyYHOW KapTHUHE
MUpa; MOHMMAaHHUE POJIM XUMUU B (HOPMHUPOBAHHHM Kpyro3opa U (yHKIMOHATHLHOW TPAMOTHOCTH
YeJI0BEKa ISl PEIICHUS MTPAKTUYECKUX 3a/1aY;

- BJIQJICHUE OCHOBOIOJAralOUMMU XHMHUYECKUMU MOHATUIMHU, TEOPUSIMH, 3aKOHAMHU U
3aKOHOMEPHOCTSIMU; YBEPEHHOE MOJIb30BAHUE XUMUYECKON TEPMUHOJIOTHEN U CUMBOJIMKOM;

- BJIQJICHUE OCHOBHBIMM METOJAMHM HAyYHOI'O MO3HAHUS, HCIOJIb3YEMBIMHU B XHMUHU:
HAOJIIO/ICHUEM, ONHMCAHUEM, W3MEPEHHEM, OJKCIICpUMEHTOM; yMeHHe oOpabarhiBaTh, OOBSCHSTH
pe3yNbTaThl IPOBEICHHBIX OIBITOB U JIENIaTh BBIBOJIbI; TOTOBHOCTH U CIIOCOOHOCTh IPUMEHSATH METO/IbI
MO3HAHUS MPU PEIICHUH MPAKTHYECKUX 3a/1a4;

- c(hOpPMUPOBAHHOCTh YMEHHUS /1aBaTh KOJIMYECTBEHHBIE OLICHKH U MPOU3BOJUTH PACUEThI
10 XUMHYECKUM (HOpMyJIaM U YPaBHEHUSIM;

- BJIQJICHWE TMpaBWJIAMHU TEXHUKU OE30MaCHOCTH NPHU HCIOIb30BAHUU XUMHUYECKHX
BEILECTB;

- c(OPMHUPOBAHHOCTh COOCTBEHHOHN MO3UIIMKA TIO OTHOIICHHIO K XUMHUYECKOW HH(Op-
MalllH, TOJIy4aeMOW U3 Pa3HbIX HCTOYHUKOB.

ECTECTBEHHO-HAYYHBIN [TPO®UJIIb [TPOGECCUOHAIBHOI'O OBPA3OBAHNA

COAEPXAHUWE YYEBHOI'O INPEJAMETA
Bsenenue
Hayunble MeTo1bl TO3HAHMSI BELIECTB M XMMHYECKUX sIBI€HUN. Ponb sKcneprMeHTa U Teopuu B
XUMHHU. 3HaueHue XxuMuu npu ocBoeHuu npodeccuit CIIO u cnenuansHocTeit CIIO ectecTBeHHO-
Hay4HOTO NMpoduis mpodhecCuoHaTFHOTO 00pa30BaHMS.

1. Opranunyeckasi XUMHst

1.1. Ilpeomem opeanuveckoil Xumuu.
Teopust cmpoeHust Op2aHU4ecKux coeOuHeHutl

[Tpenmer oprannueckoit xumuu. [loHsTHE 00 OpraHMYECKOM BEUIECTBE M OPraHUYECKON XUMHH.
Kpatkuii ouepk uCTOpuM pa3BUTHUSL OpraHudeckol XuMuu. Butanusm u ero kpymenne. Oco6eHHOCTH
CTPOEHHUSI OPTraHNYECKUX coeauHeHu. KpyroBopor yriaepoja B Ipupoze.

Teopust crpoenust opranudeckux coeauHeHuid A. M. byrtnepoa. [lpeanocwuiku co3naHus
TeopuH cTpoeHuss. OCHOBHBIE MOJIOKEHUS Teopun cTpoeHus A. M. bytinepoBa. Xumuueckoe CTpoeHue
U cBoiicTBa opraHnyeckux BemiecTB. Ilonarue o0 wmzomepuu. CrocoObl O0TOOpakeHUS CTPOCHUS
MOJIEKYJIBI ((popMyibl, Moaenu). 3HaueHue teopun A. M. BytinepoBa mis pa3BUTHS OpraHUYECKON
XUMHHU U XUMUYECKUX MIPOTHO30B.

5
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Crpoenne atroma yriepoja. DIeKTPOHHOE 00JIaKo U OpOHUTaJb, S- U p-OpOUTaNIU. DICKTPOHHbIE
U JIEKTPOHHO-Tpaduueckue GopMysbl aTOMa yriepoja B OCHOBHOM U BO30Y>KJIEHHOM COCTOSHUSX.
KoBanenTHast xumMu4eckas CBs3b U €€ Kiaccu(uKaius 1mo crnocody nepekpbiBaHus opoutaneit (cT- u
n-cBs3u). [lonsatue rubpuanzanuu. Pasnuuneie Tunsl rubpuausanuy U ¢popma aTOMHBIX OpOUTaEeH,
B3aMMHOE OTTAJKMBAaHWE TUOPUIHBIX OpOWUTaNe W MX pPACHOJOXKEHHE B MPOCTPAHCTBE B
COOTBETCTBUM C MHUHMMYMOM 3HEpruu. I'eomMeTpust MOJIEKyJl BeIIEeCTB, OOpa30BaHHBIX aTOMaMHU
yriaepoJa B pa3InYHbIX COCTOSIHUAX THOPHIN3AIINH.

Knaccudukanus opranndyeckux coenuHeHunid. Kilaccudukauus opraHMyeckux BeEIIECTB B
3aBHCUMOCTH OT CTpO€HUs yriepoaHoi nemnu. Ilonstue gpyHkumonansHoi rpynmsl. Kiaccudukamms
OpPraHUYECKUX BELIECTB MO TUILY (GYHKLINOHAIBHOMN IPYyIIIIbI.

OcCHOBBI HOMEHKJIaTYyphl OpPraHMUYECKHUX BelIeCTB. TpuBuanbHble Ha3BaHUA. PaunnoHanbHas
HOMEHKJIaTypa Kak npenmectseHHunia HomeHkinarypel IUPAC. Homenknatypa ITUPAC: npuHIuUIbI
o0pa3oBaHMs Ha3BaHMi, CTAPIIMHCTBO (PYHKIMOHANBHBIX TPYMI, WX O0O3HaueHHE B mpedukcax u
cy(duxcax Ha3BaHUN OPraHMYECKUX BEIIECTB.

Tunel XUMHUYECKUX CBS3€M B OpPraHWYECKUX COEIMHEHUAX M CHocoObl MX pa3pblBa.
Knaccugukaius KOBaJeHTHBIX CBA3€H IO 3JEKTPOOTPULIATEILHOCTH CBS3aHHBIX aTOMOB, CIIOCOOY
HepeKpbIBaHUS OpOUTaiel, KpaTHOCTH, MEXaHU3My oOpa3oBaHusl. CBs3b NPUPOIbl XUMUYECKON CBSI3U
C THUIIOM KPHCTAJJIMYECKOM pelleTKH BelecTBa U ero (U3M4YeCKUMHU CcBoiicTBaMH. Pa3peis
XMMHYECKOH CBSI3M  Kak  mporecc, oOparHbelii ee oOpa3oBaHuio. [o-MonMTHYECKHH W
reTepOJIMTUYECKUN pa3pbIBbl CBA3EH, UX CONOCTaBIE€HHE C OOMEHHBIM U JOHOPHO-aKLENTOPHBIM
MeXaHU3MaMH uX oOpa3oBanus. [loHsTHE CBOOOAHOTO panuKaia, HyKJIeo(pUIbHON 1 31eKTPOPUIBHOM
YaCTHLIBI.

Knaccudukanus peakuuii B opranndeckoil xumun. [IoHATHE 0 THIIaX U MEXaHW3MaX PeaKIuii B
opranndeckoil xumun. Cyoctpar u pearent. Kinaccudukauus peakuuii mo M3MEHEHUIO B CTPYKType
cyOcTpara (NIpUCOEIUMHEHHE, OTILICIUIEHUWE, 3aMElleHue, H30MepHu3alus) U THUIYy peareHra
(pamukanbHBIe, HYKICOpHUIbHBIC, dJeKTpoduiabHbie). Peakumm mnpucoegunenus (Aw, Ag),
anumuHupoBanus (E), 3amemenust (Sr, Sn, Sg), uzomepusanuu. PasHOBUIHOCTH peakIMi Ka)KI0Tro
TUIA: TUAPUPOBAHUE M IETUAPUPOBAHUE, TAJIOTEHUPOBAHUE U AETAJIOICHUPOBAHHUE, THIpAaTalus U
JNeruaparanus, TUAPO- TaJlOTEHUPOBAHWE M JETWIPOrajlor€eHUPOBAaHME, TMOJUMEpU3alus |
HOJIMKOHJICHCAIUs, NeperpynnupoBka. OCOOEHHOCTH OKUCIIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIUN B
OPraHUYeCKON XUMHH.

CoBpeMeHHbIE NPEACTABIEHUS O XUMUYECKOM CTPOEHUHM OPraHUYECKUX BEILIECTB.

OcHoBHblEe HampaBieHHUs pa3BuTHs Teopun cTpoeHuss A. M. Byrtneposa. M3omepus opra-
HUYECKMX BeIlecTB M €€ BHUAbl. CTpyKTypHash HM30MEpHs: MEXKIAcCOBas, YIJIEPOJHOIO CKENETa,
MOJIO)KEHUSI KpaTHOW CBA3M M (PYHKIHMOHANbHOM Tpynmbl. [IpocTpaHCTBeHHass H30MepHs:
reoMerpuueckas M ontudeckas. lloHsarne acummerpudeckoro ueHTpa. buosornueckoe 3HaueHUE
ONTUYECKON u30oMepuu. B3auMHOEe BIMSHHME aTOMOB B MOJIEKYJax OPraHMYeCKUX BEIIECTB.
OnexkTpoHHbIe 3((PEKTbl aTOMOB M AaTOMHBIX TPYII B OPraHMYECKHUX MoJjekyiaxX. VHAyKIMOHHBIN
3¢ (}eKT, MONOKUTENbHBII U OTPHUIATENbHBIA, €ro ocoOeHHOCTH. Me3zomepHbiil 3ddexT (3pdekt
COTIPSIKEHHS ), €r0 OCOOCHHOCTH.

JeMoHCcTpanyu

Konnexkunn opraHuyeckux BEHIECTB (B TOM YHCIE JIEKApPCTBEHHBIX IPENapaTroB, KPacUTENEH),
MaTepuaioB (MPUPOAHBIX M CHHTETUYECKUX KaydyyKOB, IIACTMAcC M BOJIOKOH) M M3JENUN W3 HHUX
(HUTEH, TKaHeH, OTAETOYHBIX MAaTEpHAIIOB).

Monenu monekyn CHa, CoH4, CoHa, CsHs, CH30OH — mrapoctepskHeBbie 1 00beMHBIC. Moenn
OTTAJIKMBAHUS THOPUAHBIX OpOUTANIEH C TOMOIIBIO BO3AYIIHBIX IIAPOB.

B3aumopeiicTBue HaTpHs € 3TAHOJIOM U OTCYTCTBHE B3aUMOJICHCTBUS C TUITUIOBBIM 3(DUPOM.

OnbIThl, MOATBEPXKAAIOUIME HaIMYue (YHKIMOHAJIBHBIX TPYNI Y COCIUHEHUH pasiIndHbIX
KJIACCOB.

JlaGopaTopHBIH OTIBIT



W3roroBneHne MOAENEH MOJIEKYJ —IIPEACTaBUTEIEH pa3JIMYHBbIX KJIACCOB OPraHUYECKHUX
COCTUHEHUN.

IIpakTHueckue 3aHATHS.

OOHapy:»keHue yriepoja 1 BoJopoa B OpraHUn4eCKOM COEIUHEHHH.

Ob6Hnapy:xenue ranoreHos (npoda beitnpiireiina).

1.2. IIpedenvruie yeneso000pooul

[omonornyeckunii psn  ankaHoB. [lonstue 06 yrieBomoponax. OcoOEHHOCTH CTPOCHUS
IIpEAEIbHBIX YIJIEBOIOPOAOB. AJIKaHbI KaK IPEJCTABUTEIN IPEAEIbHBIX YIJIEBOJOPOIOB.

ONEKTPOHHOE M IPOCTPAHCTBEHHOE CTPOEHME MOJIEKYJbl METaHa M JpYrux ajikaHoB. [o-
MOJIOTUYECKUH psa U uzomepus napaduHoB. HopmansHOe U pa3BeTBIEHHOE CTPOCHHUE YTIEPOAHOMN
nenu. HoMeHknatypa alnkaHoB U aJIKMJIbHBIX 3aMecTutesiei. Gu3nueckue CBOMCTBA alIKaHOB. AJIKAHbI
B [IPUPOJIE.

XUMHYEeCKHEe CBOWMCTBa aikaHoOB. Peakmuu Sr-Tmma: ranoreHupoBanue (padoter H. H.
CemenoBa), HutpoBanue no KonoBasioBy. MexaHu3M peaklid XJIOPUPOBAaHUA aika- HOB. Peakuuu
JNETUIpUPOBAHUS, FOPEHUS, KaTaJUTHUYECKOIO OKHCIEHUS allkaHOB. KpEeKWHI ajJKaHOB, pa3jHyHbIe
BUJIbI KPEKHUHIa, IPUMEHEHUE B MPOMBILUIICHHOCTH. [IMponn3 u KOHBepcUs MeTaHa, M30Mepu3alus
AJIKaHOB.

[Ipumenenne u crnocoObl moiayuyeHUs ankaHoB. OOmactu npuMeHeHus ankaHoB. [Ipo-
MBIIUICHHBIE CIIOCOOBI TOJyYEHHUs AQJIKaHOB: MOJNyYEHHUE W3 MPUPOIHBIX HCTOYHUKOB, KPEKUHT
napauHOB, TMOJYYCHHE CHHTETHYECKOrOo OeH3WHa, razuuKanus Yris, THAPUPOBAHHE aJKAHOB.
JlaboparopHble crmocoObl MONyYeHHUsl alKaHOB: CUHTE3 Bropla, nekap-00KcuIupoBaHUE, THUAPOIIU3
KapOuaa afOMUHUSI.

[Muknoankanel. ['oMonmorndyeckuili psa ¥ HOMEHKIATYpa IMKIOAIKAHOB, MX oOmiast ¢opmyia.
[lonaTne 0 HanpspKeHUMM LHUKIA. M30Mepus LMKIOAIKAHOB: MEXKKIIACCOBAas, YIVIEPOAHOIO CKEJIETa,
reoMmerpuueckas. llomyuenue u Qu3nueckre CBONCTBA MMKIOANIKa- HOB. XMMHYECKHE CBOICTBa
nukioankaHoB. Crenuguka CBOWCTB NMKJIOAIKAaHOB C MallbIM pa3MepoM Iukia. Peakuuun
IIPUCOEANHEHNS U PATUKAIBHOTO 3aMEILEHUS.

JeMoHCcTpanyuu

Mozenu MoneKyn MeTaHa, Ipyrux ajJkaHOB, Pa3IMUHBIX KOH(OpPMAIMH IUKIOreKCcaHa.

PactBopenue napaduna B 6€H3MHE U HCIIapEHUE PACTBOPUTENS U3 CMECH.

[TnaBnenue napaguHa U ero OTHOILIEHHE K BOJIE (PaCTBOPUMOCTD, INIOTHOCTh, CMAaYUBAHHUE).

Pa3znenenue cmecu 6€H3MH — BOJIa C MOMOIIBIO JETUTEIBHON BOPOHKH.

['openue meraHa, mpomnaH-OyTaHOBOM cmecu, mapaduHa B YCIOBUSX HM30bITKa M HeJOCTaTKa
KHCIIOPOJA.

B3pbIB cMecH MeTaHa C BO3YXOM U XJIOPOM.

BoccraHoBiieHne OKCHIOB TSKEIIBIX METAJUIOB apa(pUHOM.

OTHoIeHNE IUKIIOTeKCaHa K OpOMHOI BOJie M pacTBOPY MEepMaHraHaTa Kajusl.

JlaGopaTopHbI€ OTBITHI

H3roroBneHne Moaenei MOJIEKYJI aJIKaHOB U IaJIOT€HAJIKAHOB.

Nzrorornenne mapapuHUpOBaAaHHOW OyMaru, MUCHBITAHHE €€ CBOMCTB: OTHOIICHHS K BOJE U
KUpam.

OO6napy>xeHue BOJIbl, CaXH, YIJIEKUCIIOro ra3a B IPOAYKTaX TOPEHUS CBEUH.

O3HakoMJIEHHE CO CBOMCTBaMHU TBEpAbIX MapaUHOB: IJIaBIEHHUEM, PACTBOPUMOCTBIO B BOJE U
OpraHMYECKUX PACTBOPUTENSAX, XUMHUYECKOW HWHEPTHOCTHIO (OTCYTCTBHEM B3aUMOACHCTBUS C
OpOMHOI1 BO/I0H, pacTBOpaMH IepMaHTraHaTa Kallusi, THAPOKCUIA HATPUsl M CEPHOI KHCIIOTHI).

IIpakTHueckoe 3aHsTHE

[TonyyeHue MeTaHa M U3y4YE€HHUE €TO CBOMCTB: TOPEHUsI, OTHOLIEHUsI K OPOMHOM BOJIE U pacTBOPY
IIepMaHraHara Kajiusl.



1.3. Omunenosvie u OueHogwle y2i1e8000p00bl

['omonornyeckuii psj ajlKeHOB. OJJIEKTPOHHOE U INPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYJIBI
STWJIEHA W ajkeHoB. ['omonoruueckuid psg u obmas Qopmyrna amkeHoB. M3omepus 3TUICHOBBIX
YTJIEBOIOPOAOB: MEXKKIIACCOBAs!, YIIIEPOJIHOIO CKEJETa, II0J0KEHUS KPATHOM CBS3H, FT€OMETPUYECKas!.
Oco0eHHOCTH HOMEHKJIATYphl 3TUJICHOBBIX YIJIEBOJOPOJOB, HA3BAHMUS BAXXHEUIIUX pPATUKAJIOB.
®Pu3nyecKue CBOMCTBA AJIKEHOB.

XHUMHYECKUE CBOMCTBA AJIKEHOB. DJICKTPOMUIILHBIN XapaKTep peaKIuid, CKIOHHOCTh K PEAKIUsIM
IPUCOEANHEHUS, OKUCIEHMs, mnoiauMmepusauuu. IlpaBmiio MapkoBHMKOBA M €ro 3JIEKTPOHHOE
o0ocHoBaHMe. Peakiuu rajgoreHupoBaHHUsA, TUAPOTAJIOTCHUPOBAHUS, THApATallMM, TUIPUPOBAHMUSL.
Mexanusm Ag-peakuuid. [lonsitue o peakuusx noaumepusauuu. l'opeHue ankeHoB. Peakuuu
OKHUCJICHHUS B MATKHUX U JKECTKUX ycloBHUsiX. Peaknus Barnepa u ee 3HaueHue st oOHapyXeHUS
HENPEENbHBIX YTIIEBOI0POAOB, IOJYyUEHUS TIUKOJIEH.

[IpumeneHre W cHocoObl TMONyYeHHUs ajKeHoB. lcrmonb3oBaHHEe BBICOKOM peaKHOHHON
CIOCOOHOCTH AaJIKEHOB B XWMHYECKOW INPOMBINUIEHHOCTH. [IpuMeHeHue STuieHa M TNPONHIICHA.
[TpoMmblinieHHbIE CTIOCOOBI MOMYYeHHs] aaKeHOB. Peakiuu IeruJpupoBaHUs M KPEKHHra allKeHOB.
JlaGopatopHbie CIOCOOBI MOTYYSHHS ATKCHOB.

Ankanuensl. [loHsiTe M KiaccuuKanus IUEHOBBIX YIJIIEBOJOPOAOB IO B3aUMHOMY pac-
MOJIOKEHUIO KPAaTHBIX CBs3eil B Mousiekyje. OCOOEHHOCTH AJIEKTPOHHOTO U TMPOCTPAHCTBEHHOTO
CTPOEHUSI CONPSDKEHHBIX JIueHOB. [loHsATHE O m-3ieKTpoHHOM cucrteMe. HomeHknatypa JUEHOBBIX
yraeBo10poaoB. OCOOEHHOCTH XMMHYECKUX CBOMCTB COINPSDKEHHBIX JIMEHOB KaK CIEJICTBHE HX
IEKTPOHHOTO cTpocHms. Peakumu 1,4-npucoenuuenus. [lommmepmsarnus mueHoB. CrocoOs
MOJTyYeHUsl AUSHOBBIX yrieBoopoaoB: padotsl C.B.Jlebenena, neruapupoBaHue alkaHoB.

OCHOBHBIE TOHSATHS XWMHUU BBICOKOMOJICKYJISIPHBIX COEIMHEHHMHM (HAa MpUMepe IPOIYKTOB
MOJIMMEPU3AIMHN aIKEHOB, aJIKaJIMEHOB M MX TallOTeHIIPOU3BOIHBIX). MOHOMEp, MONIUMEpP, peaKius
NOJIMMEPU3AIMH, CTENEHb [OJIMMEpPU3ALNN, CTPYKTYpPHOE 3BEHO. THUIBl MOJIMMEPHBIX LENeH:
JUHENHbIE, pa3BeTBIICHHbIE, cuuThie. [loHATHE O cTepeoperynsap-ubIx mnonumepax. I[lomumepst
TEpPMOIUIACTUYHBIE U TEpMOpeaKkTUBHbIE. [IpeacTaBienue o macTtMaccax u anacromepax. [lonuatunen
BBICOKOTO M HM3KOI'O JIaBJIEHHUs, €ro CBoiicTBa M npumMeHenue. Karanuzaropsl L{urnepa — Harra.
[lonunponunen, ero NpUMEHEHHWE U CBOMCTBa. [lajoreHcoiepxamiue TIOIUMEPBL: TE(IIOH,
nonuBUHUWIXJIOpUA. Kayuyku HaTypanbHblii U cuHTeTHYeckue. ComonuMeps! (0yTaaueHCTUPOIbHBIM
Kayuyk). Bynkanuzanus kayuyka, pe3uHa 1 300HHUT.

JemoHcTpanmun

Mopnenn MoOJeKyll CTPYKTYpPHBIX WU IPOCTPAHCTBEHHBIX H30MEPOB AJKEHOB M aJKaJUECHOB.
Komnexunsa «Kayuyk u peunay.

Jenonumepusanust kaydyka. CrylieHHe MIIEYHOTO COKa KaydyyKOHOCOB (MoJiodas, OJy-
BAaHYUKOB, (puKyca).

JlaGopaTopHbI€ OTBITHI

OO6Hapy:xeHre HenpeIeIbHBIX COeTMHEHUHN B KEPOCUHE, CKUITHIApE.

O3zHakoMieHHe ¢ 00pa3laMu MOJIUAITUIICHA U MTOJIUITPOIUIICHA.

PacnioznaBanue oOpas3IoB aJKaHOB M aJIKEHOB.

[TpakTueckue 3aHATUS

[lonyuyenue 3THIIEHA IETUAPATALINEH STUIIOBOTO CIIUPTA.

B3anmMozeiicTBre sTHIeHa ¢ GPOMHOM BOJIOM, pACTBOPOM MEpMaHTaHaTa Kajusl.

CpaBHeHHE TUIAMEHHM JTWJIEHA C TUIAaMEHEM IMpelelbHBIX YTIeBOJOPOJIOB (METaHa, MPOIIaH-
OyTaHOBOI cMeCH).

1.4. Ayemunenosvle yene6o0opoovl

['omosiornyeckuii psj alKMHOB. DJIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOCHHUE AalleTHIIEHA M
Ipyrux ankuHoB. ['oMonoruueckuit psig u obmas ¢popmyna ankuHoB. HoMeHKIaTypa aneTuIeHOBBIX
YIJIEBOAOPOAOB. M30MepHs MEXKIACCOBAas, YIIIEPOJHOTO CKEJIETA, MOJ0KEHUS KPATHOM CBS3H.



XUMUYECKUE CBONCTBA W MpPUMEHEHHE aIKUHOB. OCOOCHHOCTH peaklui MPUCOCTUHEHHS IO
TpOMHOM yriepoa-yriaepoanoit csizu. Peakiusa Kydeposa. [IpaBuino MapkoBHHKOBA NPUMEHUTEIBLHO
K anerwiieHaM. [1oaBHKHOCTH aTOMa BOJIOPOJia (KUCIOTHBIE CBOMCTBA allKUHOB). OKUCIEHUE ATIKUHOB.
Peaknus 3enunckoro. [IpumeneHune aneTuineHoBbIX yrieBoaopoaoB. IlonuBununanerar.

[Tomrydenue ankuHOB. [lomydeHue aneTuneHa MUPOIU30M METaHA U KapOUTHBIM METOJIOM.

JemoHcTpanuun

Mopenu MOJIEKyYIbI alleTUIICHA U APYTUX AJTKUHOB.

[Tomydenue aneTuieHa U3 KapOUAa KanblMs, O3HAKOMJICHHE C (PU3MUYECKUMU U XUMUUYECKUMU
CBOMCTBAMH aleTUIICHA: PACTBOPHMOCTBIO B BOJIC, TOPEHUEM, B3aUMOJCHCTBHEM ¢ OPOMHOMN BOJIOH,
pacTBOpOM IepMaHraHaTa kanus, coisimu meau (I) u cepedpa.

JlaGopaTopHbIii ONIBIT

N3roroBienune Moieneil MoJIEKyJl aIKUHOB, UX H30MEPOB.

1.5.  Apomamuuecxue yene6o0opooul

['omonoruueckuii psi apeHoB. beHzoun kak npeacTaBuTenb apeHoB. Pa3BuTue nmpeacTaBieHui o
crpoeHnn OeH3ona. CoBpeMeHHbIE NPEACTABICHUS 00 IEKTPOHHOM U IPOCTPAHCTBEHHOM CTPOCHHHU
6en3ona. OOpa3oBaHUe apoMaTUYeCKOW M-cucTeMbl. ['omonoru 6eH3ona, UX HOMEHKJIaTypa, oOlas
dopmyna. HomeHknaTypa Juisi AM3aMEIIEHHBIX MPOU3BOAHBIX O€H301a: opmo-, Mmema-, Tapa-
pacrosnoxenue 3amecturesieid. PU3n4ecKue CBOMCTBA apEHOB.

Xumuueckue cBoiictBa apeHoB. [lpumepsl peakuuil  3JIEKTPOPUIBLHOIO  3aMELICHUS:
raJIOTEHUPOBaHUs, ajnkuiaupoBaHus (karanusatopsl @punens — Kpadrca), HuTpoBaHus,
cyiabGupoBaHusa. Peakiuu TruapupoBaHus M INpHUCOEAMHEHHMs Xxyopa K OeHzoiny. OcobeHHOCTH
XUMHYECKHX CBOMCTB TOMOJIOTOB OeH30ja. B3ammHOEe BIHMsIHHME aTOMOB Ha IMPHMEpPE TOMOJOIOB
apeHoB. OpueHTanus B peakusax ueKTpoduinbHoro 3aMerienus. Opuenrantsilu [Ipona.

[IpumeHenne u mosydeHue apeHoB. [IpUpOAHBIE UCTOYHUKH apOMATUYECKHUX YIIIEBOJOPOJIOB.
Apomaru3anus aJlKaHOB U HUKJIOAIKAHOB. AJKHIMPOBaHUE OEH301a.

JemMoHcTpanuu

[TapocTepkHeBbIe 1 0OBEMHBIE MOJIETH MOJIEKYJT OEH301a U €r0 TOMOJIOTOB.

Paznenenne cmecn 6€H301 — BOJa € TOMOIIBIO JIEIUTEILHON BOPOHKH.

PactBopstromas cmocoOHOCTh O€H301a (IKCTPAKIINSA OPTaHUUECKUX U HEOPTaHUYECKUX BEIIECTB
OCH30JI0M M3 BOJHOIO pacTBOpa HoJa, KpacuTeleW; pacTBOpeHHE B O€H30J€ BEIIECTB,
TPYAHOPACTBOPUMBIX B BOJIE (CEpbl, OEH30MHON KUCIIOTHI).

['openue 6ensona.

OTtHomenue GeH3oia K OpOMHOM BOJie, pacTBOPY NEpMaHTaHaTa KajHsl.

[Tosrydyenue HUTpoOEH307a.

O3HakomiieHHEe C (U3MUYECKUMH CBOWCTBAMM apOMAaTHYECKUX YIJIEBOJOPOJOB C  HC-
HoJIb30BaHueM pacTBopHuTens «CoibpBeHT». M3roToBieHne u UCHONb30BaHKUE MPOCTEHIIero npudopa
JUIs XpoMaTorpagpuu.

[Toryuyenue OGeH3osa neKapOOKCUIMpOBaHUEM OeH30MHOM KuciaoThl. [lomyueHue u paccioeHue
IMyJbcuu OeH3oa ¢ Bofoi. OTHoleHne 6eH3051a K OpOMHOI BOJIe M pacTBOPY MEepMaHTraHaTa KaJusl.

1.6. Ilpupoonvie ucmounuxu yene8000pooos

Hedts. Haxoxnenue B mnpupone, coctaB U (Qusnueckue cBoiictBa HedTu. TomamMBHO-
sHepreTuueckoe 3HadeHue HedTu. llpombinuieHHas nepepabotka HedTH. Pextudukanus HedTH,
OCHOBHBIC (DpaKLIMU €€ pa3JesieHus, UX HCIoyb30BaHue. BropuuHas nepepaboTka He(TENpOIyKTOB.
PexTudukanus Mazyta npu yMeHbIIEHHOM JAaBieHud. KpekuHr HepTenpoaykToB. Pasnnynbie BUBI
kpekuHra, paborel B. I'. IllyxoBa. M3omepuzamusi ankaHoB. AJKHJIMPOBAaHHE HeENpeIelbHbIX
yrieBogopoaoB. Pudopmunar nedrenpomykToB. KadectBo aBTOMOOWIBHOTO TormuBa. OKTaHOBOE
YHCIIO.

[Tpuponnblil u monyTHBIN HeTsHOM Ta3bl. CpaBHEHHE COCTaBa MPUPOJIHOTO U MOMYTHOTO T'a30B,
UX NIPAaKTUYECKOE UCIIOIb30BaHUE.
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KameHnHsbiii yronb. OCHOBHBIE HAaIlpaBJICHHUS HCIONB30BaHUs KaMeHHoro yris. KokcoBanwme
KaMEHHOTO YIJIA, BaXKHEWIIWE MPOIYKThl JTOr0 IpoIecca: KOKC, KaMEHHOYTOJbHas CMOJia,
HajcMonbHast Boja. CoelNMHEHWs, BBIICTSEMBbIE W3 KaMEHHOYTOJIbHOW CMOJIBL.  [IpOoayKThI,
MOJTy4aeMble U3 HaJCMOJIBHOM BOJIBI.

DKOJOTUYECKHE ACTIEKTHI TOOBIYH, IEPepabOTKU U UCTIOIH30BAHUS TOPIOYNX HCKOMTAEMBIX.

JemoHcTpanuun

Komnexnusa «IIpupogHpie HCTOYHUKH yTIIEBOLOPOAOBY.

CpaBHeHue npoIieccoB ropeHust HehTy U MPUPOTHOTO rasa.

OO0pa3oBanre HEPTSHOM IJICHKU HAa ITOBEPXHOCTH BOJIBI.

Karanutuueckuii KpekuHT napaduHa (MM KepoCcruHa).

JlaGopaTopHbI€ ONBITHI

Omnpenenenne HaTUYUs HEMPEIEIbHBIX YTIEBOIOPOAOB B OCH3UHE U KEPOCHHE.

PactBopuMOCTh pa3nuuHbIX HE(TENPOAYKTOB (OCH3WHA, KEPOCHHA, AW3EIBHOTO TOILIMBA,
Ba3eNIMHA, apaduHa) Ipyr B ApyTeE.

1.7. TuopokcunvHvie coeourenus

Crpoenne u kinaccudukanus cnuprtoB. Kiaccudukanus coupToB MO THUILY YIVIEBOJOPOIHOTO
pajuKala, 4yucily TMAPOKCWIBHBIX I'PYIIl M THUIy aroMma yTJIepoAad, CBA3aHHOIO C TI'MIPOKCHIIBHOU
rpynnoi. JNEeKTPOHHOE U IPOCTPAHCTBEHHOE CTPOEHHE T'MIPOKCHIIBHOM Ipynnbl. BiusHue ctpoenust
CIMPTOB Ha UX (U3MUEcCKue cBOIicTBa. MexXMOIIeKyIsipHask BOJOPOIHAsS CBA3b. I oMonoruyeckuit psin
IpeaeNbHBIX OJIHOATOMHBIX CIIUPTOB. M30MepHs 1 HOMEHKIIaTypa alKaHOJIOB, UX o0mas Gopmyia.

XUMHUECKHE CBOMCTBa ajlkaHOJOB. PeakiMoOHHas CHOCOOHOCTh MpPENEeNbHBIX OIHOATOMHBIX
cnuptoB. CpaBHEHHE KUCIOTHO-OCHOBHBIX CBOMCTB OPraHMYECKHUX W HEOPraHWYECKUX COEIUHEHHM,
conepxanux OH-rpynmy: KucioT, OCHOBaHUM, aM(pOTEpHBIX COeAMHEHHH (BObl, CIUPTOB). Peakuuu,
MOJTBEPKJIAIOLINE KUCIOTHBIE CBOMCTBA CHUPTOB. Peakuuu 3amelieHuss T'MAPOKCHIBHOM TPYIIIBI.
MexMonexkysipHas JAeruaparanusi CIUpPTOB, YCIOBUSA 00pa3oBaHMs HpocThiX 3(upoB. CloxHbIE
3pUpPHl HEOPTaHMYECKUX W OPraHUYECKUX KHCIIOT, peakiuuu dtepudukanuu. OKucieHue u
OKHUCJIUTEIBHOE AETUAPUPOBAHNUE CITUPTOB.

CrnocoObl nomyuyeHus: cnuptoB. ['uaponus ranoreHankaHoB. ['ujaparanys aqkeHOB, YCIOBUS €€
npoBeseHus. BoccranoBiieHne KapOOHMIBHBIX COETUHEHUH.

OtpenpHble MNPEACTaBUTENN AJIKaHOJOB. MeTaHOoJ, €ro MpOMBIIIJICHHOE IMOJIy4eHHEe U
IpUMEHEHHE B NPOMBIIIIEHHOCTU. buonornueckoe aedictBue MmeraHona. Crenuduueckue crocoobl
MOJIyYEHUS STWIIOBOIO crIUpTa. OPU3NOIOrH4eCKOe IEUCTBUE 3TAHOJA.

MHoroaromusle ciupTel. MI30Mepuss 1 HOMEHKJIATypa NMPEACTABUTENEH IBYX- M TPEXaTOMHBIX
cnuptoB. OCOOEHHOCTM XMMHUYECKHMX CBOWCTB MHOTOATOMHBIX CIHPTOB, HMX KayeCTBEHHOE
oOHapysxeHue. OTAenbHbIE NPEIACTABUTENN: STHICHIJIMKOJb, TNIMLUEPHUH, CHOCOOBl HUX MOJIy4eHus,
IPAKTHYECKOE IIPUMEHEHHE.

®eHosl. DNEKTPOHHOE M TPOCTPAHCTBEHHOE CTpoeHHEe (QeHona. B3aumHoe BiuMsHHME apo-
MaTHYECKOI0 KOJIbIla ¥ THIPOKCUIIBHOM TPYIIIBI.

XuMHuecKkue cBOMCTBa (eHoNa Kak (YHKIHMS €ro XMMHUYECKOro CTpoeHus. bpommupoBa-Hue
¢deHona (KayecTBeHHAs peakiMsi), HUTpOBaHUE (IMMKPUHOBAsl KHUCJIOTA, €€ CBOICTBA U MPUMEHEHHUE).
O6pa3oBaHKe OKpalleHHBIX KOMILIEKCOB ¢ HoHOM Fe’+. Tlpumenenue penona. Ionyuenue denona B
MPOMBIIIIIEHHOCTH.

JeMoHcTpauun

Mozenu MoneKys1 CIUpTOB U (PEHOJIOB.

PacTBOpHMOCTD B BOJIE aJIKAHOJIOB, STHJICHIJIMKOJS, TIUIEpUHA, (eHOoa.

CpaBHEHME CKOPOCTM B3aUMOJCWCTBUS HATpPUsl C 3TAHOJIOM, IPONAHOJIOM-2, 2-METHI-
IIPONIAHOJIOM-2, TIULIEPUHOM.

[Torydyenne OpomaTaHa U3 ATaHONA.

Britecnenue enomna u3 peHomsATa HATPUS YTOJIbHOM KHCIOTOM.

Peaxmus dhenona ¢ popmanbaeruaom.
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KauecTBeHHBIE peakiiy Ha (hEHOIL.

3aBUCHUMOCTH pacTBOPUMOCTH (peHOIa B BOJIE OT TEMIIEPATyPBhl.

B3aumoneiicTBue ¢eHoMa ¢ pacTBOPOM MICIIOYH.

Pacno3naBanue pactBopoB (eHondTa HaTpus U KapOoHarta HaTpus (0apOOTaKk BBLABIXAaEMOIO
BO3JlyXa WK JEHCTBUE CUIILHOMN KUCIIOTHI).

Pacno3znaBaHue BOJHBIX pacTBOPOB (eHOJIa U TIIHIIEpUHA.

JlaGopaTopHbI€ OTBITHI

Pextuduxamus cmecu 3TaHOI — BOJIA.

OOGHapy>keHHe BOJIbI B a3€0TPOMHON CMECH BOJIBI U 3THIJIOBOTO CIIUPTA.

IIpakTuueckue 3aHATUS

W3yueHnue pacCTBOPUMOCTH CIIUPTOB B BOJE.

OKucieHre CnMpTOB Pa3INnYHOr0 CTPOEHUS XPOMOBOM CMECHIO.

[Tonyuyenue nusTrioBoro 3¢upa. [lonyyenue raunepara Meau.

1.8. Anvoecuowvl u KemoHbwl

['omonornyeckue psabl anbIerugoB U KeTOHOB. [loHsATHE O KapOOHWIBHBIX COCIUHEHHSX.
DJEKTPOHHOE CTpOCHUE KapOOHMILHON Ipynibl. M30Meprst 1 HOMEHKIIATypa ajabJACeTHAOB U KETOHOB.
duznyeckue cBOWCTBAa KapOOHUIIbHBIX COEIMHEHUH.

XUMHYECKUE CBOMCTBa albJETHAOB M KETOHOB. PeakimoHHas CHOCOOHOCTh KapOOHUIbHBIX
coequHeHUI. Peakuun OKMCIEHMS aibJErH0B, KaUeCTBEHHBIE PEAaKLIMHU Ha AJIbJETHIHYI0 TPYIILY.
Peakuuu nonukonaeHcanuu: oopazoBanue GpeHoaoGpopManbIeruIHbIX CMOI.

[IpumeHeHnne u mosrydyeHne KapOOHMIBHBIX COeAMHEHMH. [I[puMeHenune anpaernioB 1 KETOHOB B
OBITYy W MPOMBIIIJICHHOCTU. AJBAECTUABl U KETOHBI B mpupone (d3bupHbie Macna, (EepOMOHBI).
[Tonyuenne kapOOHUIIBHBIX COEIUHEHUI OKHCIEHUEM CIUPTOB, TMIpaTaluell alKUHOB, OKUCICHUEM
yIaeBo10poAoB. OTAenbHbIE MPEACTABUTENN AJbJETHIOB U KETOHOB, CHEMU(pUYECKUE CIOCOOBI MX
IIOJIyYEHUS U CBOMCTBA.

JeMmoHcTpanmun

[MapocTepkHEBbIE U 00BEMHBIE MOJIETTH MOJIEKYJI allbJIETH/I0B U KETOHOB.

[TosrydyeHne yKCyCHOTO ajlbJETH/1a, OKUCIEHUE 3TaHOJIa XPOMOBOM CMECHIO.

KauecTBeHHbBIE peaKIK Ha aJlbJICTUIHYIO TPYIIILY.

JlaGopaTopHBI€ OIBITHI

OkwucieHne 3TaHoja B 3TaHAIIb PACKaJIEHHON MEIHOM MPOBOJIOKOM.

[Tonyuyenue peHonopopmManbIeTHAHOTO MOJIUMEpPA.

PacnioznaBanue pactBopa aneToHa u popMainHa.

[IpakTuueckue 3aHATUS

N3ydyeHne BOCCTAaHOBHUTENBHBIX CBOWCTB aJbJETUIOB: PEAKIHUS «CEpeOpPSHOTo 3epKajay,
BoccTaHoBjeHue ruapokcuna meau (II).

B3aumopeiictBue Gpopmanbaeruia ¢ THAPOCYIb(GUTOM HATPHSI.

1.9. Kapbonosvie kucnomol u ux npouzgoonvle

['omonoruyeckuii psa  MpeaeNbHBIX OJHOOCHOBHBIX KapOOHOBBIX kHcaoT. IloHsatue o
KapOOHOBBIX KHCIOTaX M WX KIacCHPUKANMsI. IJIEKTPOHHOE M TPOCTPAHCTBEHHOE CTPOCHUE
KapOOKCHIIbHOU rpymiibl. ['oMooruueckuil psaa npeaeabHbIX OJHOOCHOBHBIX KapOOHOBBIX KHUCIIOT, UX
HOMEHKJIaTypa U H30Mepusi. MexXMOJeKyJIsIpHble BOJOPOJHBIE CBS3M KapOOKCHJIBHBIX TPYIH, HX
BJIMSIHUE Ha (PU3NYECKHEe CBOWCTBA KAPOOHOBBIX KUCIIOT.

XUMHUYECKUE CBOMCTBA KapOOHOBBIX KUCJIOT. Peakiuu, WuTIoCTpUPYIOITHE KUCIOTHBIE CBOWCTBA
U UX CpaBHEHHE CO CBOWCTBAMM HEOPraHWYEeCKHX KucioT. OOpazoBaHue (HyHKIMOHATBHBIX
MPOU3BOJIHBIX KapOOHOBBIX KUCHOT. Peakiun stepuduxanuu. AHrUIpUIb KapOOHOBBIX KHUCIOT, UX
MIOJIy4YE€HUE U IPUMEHEHHE.

CnocoObl osryueHus: KapOOHOBBIX KUCIOT. OTAeIbHbIE MPEACTABUTENN U UX 3HaueHue. OO0iue
CHOCOOBI MOJYYEHHUS: OKHCIICHUE aJIKaHOB, AJIKEHOB, NMEPBUYHBIX CHUPTOB, allbJETHA0B. BaxkHeiimme
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NpEeICTaBUTENIN KapOOHOBBIX KUCIIOT, MX OMOJIOTHYecKas poiib, Crienuuiyeckue crnocoObl MoIydeHus,
CBOWCTBA W NPUMEHEHHUE MYpPaBbHUHOM, YKCYCHOH, MaJIbMHUTHHOBOW M CTEApUHOBOMW; aKPUIOBON M
METaKpUIIOBOI1; OJIEMHOBOM, JIMHOJIEBOM U JIMHOJICHOBOM; LIIaBEJIEBOM; OEH30MHOM KUCIIOT.

Crnoxuble 3¢upbl. CTpoeHHe U HOMEHKJIATypa CIO0XKHBIX 3()UPOB, MEXKKIACCOBas U30MEpUs C
KapOOHOBBIMU KHcITOTaMH. CrocoObl MONYyYeHHsS CIOXKHBIX 3¢upoB. OOpaTUMOCTh peaKUUuU
sTepuduKaMl U (PaKkTophl, BIMAIOIIME Ha CMelleHue paBHoBecHs. (OOpa3oBaHME CIIOXKHBIX
nonmddupos. [Nomudtunenrepedranar. JlaBcaH Kak NPEIACTaBUTENIb CHHTETUYECKHUX BOJIOKOH.
XUMHUYECKUE CBOICTBA U IPUMEHEHUE CIOKHBIX IPUPOB.

XKupsr. XKupel kak cinoxsble 3Gupbl riunepuHa. KapOoHOBbIE KUCIIOTHI, BXOJSIINE B COCTaB
AKHUPOB. 3aBUCUMOCTb KOHCUCTEHIIMU KHPOB OT UX COCTaBa. XUMHUECKUE CBONCTBA KUPOB: I'MIPOJIH3,
OMBbUICHHE, TUApUpOBaHUe. buomormueckas poiib JKUPOB, HMX HCIOJb30BaHUE B OBITY U
IPOMBIIIJIEHHOCTH.

Conn xapOOHOBBIX KHCIOT. Mbia. CriocoOb! MmosryueHus colieil: B3auMOACHCTBIE KapOOHOBBIX
KHCJIOT C METaJUlaMi, OCHOBHBIMHM OKCHJaMH, OCHOBAaHHUSMM, COJIIMH; LIETOYHONW TUAPOIIN3 CIO0XKHBIX
3¢upoB. XMMHYECKHE CBOWCTBA COJIEH KapOOHOBBIX KHCIOT: TUAPOIU3, PEAKIIMH MOHHOTO OOMEHA.
Mbuia, CyIHOCTb MOOILIEro AeicTBUSA. OTHOLIEHUE MblIa K KeCTKON Boje. CHHTETUUECKUE MOIOLIHE
cpenctBa — CMC (zeTepreHTsl), X MPEUMYIIECTBA U HETOCTATKH.

JlemoHcTpanuu

3HaKOMCTBO C (PU3MUECKUMH CBOMCTBAMH BOKHEHIINX KAPOOHOBBIX KUCIIOT.

Bosronka 0eH301HHOM KHCIOTHI.

OTHollIeHNE pa3INYHbIX KApOOHOBBIX KUCIIOT K BOJE.

CpaBHenue pH BoIHBIX paCTBOPOB YKCYCHOM U COJISTHOW KUCJIOT OJIMHAKOBOM MOJISIP-HOCTH.

[Tony4yeHne MpUsATHO MaXHYIIETO CIOKHOTO Upa.

OTHOIIEHHE CIMBOYHOTO, MOJCOJIHEYHOI0, MAIlIMHHOI'O Macesl U MaprapuHa K OpOMHOM Boze U
pacTBOpy IepMaHraHaTa Kajus.

JlaGopaTopHBbI€ OIBITHI

B3aumoneiictBue pactBopa YKCYCHOM KHCIIOTBI C MarHMeM, OKCHUJOM ILIHMHKA, TUAPOKCHIOM
xene3a (II1), pactBopom kapOOHaTa Kajus U cTeapara Kajus.

O3HakoMJIeHHE ¢ 00pa3LiaMu CII0KHBIX 3()HUPOB.

OTHOIIEHUE CTOXKHBIX IPUPOB K BOAE U OPraHMUECKUM BELIECTBAM.

BriBeneHme JKUpHOTo MATHA C MOMOIIBIO CI0XKHOTO 3(upa.

PacTBOpHMOCTB JKUPOB B BOJE U OPraHUYECKHUX PACTBOPUTEIISIX.

CpaBHEHHE MOIOIINX CBOUCTB X034icTBEHHOTO Mbl1a U CMC B *KecTKOM BojIE.

[TpakTHdeckue 3aHsATHS

PactBopuMOCTh pa3nuyHbIX KapOOHOBBIX KHCIOT B BoJie. B3anuMonelicTBre yKCYCHOM KUCIIOTHI €
metayuiamu. [TomyueHne n30aMuaoBoro 3hupa yKCyCHON KUCIIOTHI.

CpaBHeHHE CTENEHM HEHACBHIIIEHHOCTH TBEPAOTO M KHUAKOro >kupoB. OMBUIEHHE KHUpa.
[Tony4yeHue MblUIa U U3yYEHHE €T0 CBOMCTB: MEHOOOPa30BaHus, peakiMii HOHHOro 0OMeHa, THPOIIN3a,
BbIJIEJICHUS] CBOOOIHBIX )KMPHBIX KUCIIOT.

1.10. Vanesoowt

[Tonsatue 06 yraeBogax. Kiaccudukanms yrieBomgoB. MOHO-, TU- U HOJHCAXapUbI,
MIPEACTABUTENN KaXKJI0W TPyMIBl YIJIEBOAOB. bruosornueckas poib yriieBOJIOB, UX 3HAYEHHE B JKU3HHU
YeJI0BeKa U 00IIEeCTBA.

Monocaxapuasl. CTpoeHre U onTHYecKas M30MepHsi MOHocaxapuaoB. Mx kmaccudukanus mo
YHUCITy aTOMOB yriepoja U Ipupoje KapOoHWiIbHOH rpymnmbl. @opmyssl Pumepa u Xeyopca s
n300paxeHus] MOJIEKYJl MOHOcaxapuaoB. OTHeceHHe MoHocaxapunoB K D- u L-pany. Baxueliue
[IPEACTABUTENN MOHO3.

['moko3a, cTpoeHne ee MOJIeKyJbl W (U3MYecKue CBOWCTBa. TayTtomepusi. XHMHYECKHE
CBOWCTBA IJIIOKO3BI: PEAKIMU MO alibJAECTHIHON Tpymie («cepeOpsHOro 3epKaiiay, OKHCICHUE a30THOU
KHUCJIOTOM, THApUpOBaHUE). Peakuuu TJIIOKO3bI Kak MHOIOATOMHOIO CIHpTa: B3aWMOJEWUCTBHE
III0K03bI ¢ TuapokcuaoM Mmeau (II) mpm komHaTHOW TemmepaType W HarpeBaHUM. Pa3nuuHble THUIBI
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Opo>keHHsl (CIIUPTOBOE, MOJIOYHOKHKCIIOE). [ T0K03a B npuponae. bronoruyeckast poiab U mpUMEHEHHE
rI0K03bl. DpyKTO3a Kak U30Mep IitoKo3bl. CpaBHEHHE CTPOCHUS MOJIEKYJIbl M XMMHUYECKUX CBOWCTB
TJIIOKO3BI U (pyKTO3bl. DpyKTO3a B IPUPOJIE U €€ OMOTIOTHYECKas POIb.

[TenTo3bl. Pubo3a u aezokcupr6o3a Kak NpeCTaBUTENN albI0NeHT03. CTpoeHnEe MOJIEKYI.

Hucaxapunpl. Ctpoenue aucaxapuioB. Crnocod courneHeHMsl LUMKIOB. BoccranasiuBaromue u
HEBOCCTAHABJIMBAIOLINE CBOMCTBA JUCAXapHIOB Kak CIEJCTBHE couwleHeHus Iukia. CTtpoeHue u
XMMHUYECKHE CBOWCTBA caxapo3bl. TeXHOIOTWYeCKHe OCHOBBI MPOM3BOJACTBA caxaposbl. Jlakro3a u
MaJbT03a KaK H30MEPhI CaXxapo3bl.

[Monmucaxapuasl. Ob1Iee cTpoenue nonucaxapuaoB. CTpoeHUe MOJIEKYIIbl Kpaxmalia, aMmuiao3a u
amuiionekTuH. Gu3nyeckue CBOICTBa KpaxMaia, ero Hax0oXJIeHHe B MPUPOe U OMOJIOrHYecKas poib.
I'mukoren. Xumuyeckue cBoiicTBa kpaxmaia. CTpoeHHE 3IeMEHTapHOTO 3BEHa 1IeJUTI0NI03bl. BrusHue
CTpPOCHHUS TOJUMEPHON Ienu Ha (U3NYECKMe W XMUMHUYECKHE CBOMCTBA LEJUIIOJIO3bL. [ 'maponus
EJUTIOJIO3bI, 00pa30BaHHE CIOXKHBIX A(PHPOB C HEOPTaHUYECKUMHU M OPTraHUYECKHMMH KHCIOTaMH.
[TonsiTue 00 MCKYCCTBEHHBIX BOJIOKHAX: alleTaTHOM IeJIKe, BHcko3e. Haxoxaenue B mpupoae u
Ouosornyeckas posb HEeJUT0I036l. CpaBHEHUE CBOMCTB KpaxMalia M LEJUTION036I.

JlemoHcTpamuu

OO0pa3s1ibl YIiIeBOI0B U U3/IETTUN U3 HUX.

[Tomydenue caxapara KaJdbllKs U BBIJIEICHUE CaXapo3bl U3 pacTBOpa caxapara KajbIlusl.

B3aumoneiicTBre TIIOKO3BI ¢ PYKCHHCEPHUCTON KHUCIIOTOM.

OTtHoleHue pacTBOPOB caxaposbl U ManbTo3bl K Cu(OH) mpu HarpeBaHum.

O3HakomIIeHHE ¢ (PU3UUIECKUMH CBOMCTBAMH Kpaxmala U HEeJUTFOJIO3BL.

Habyxanue 1esitono3sl 1 Kpaxmaia B BOJIE.

[Tony4yenne TpUHUTPATA LEIUTFOJIO3BI.

Konnekuus BOJIOKOH.

JlaGopaTopHbI€ OTBITHI

O3znakomiieHHe ¢ (HU3MUECKUMU CBOMCTBaMHU IITFOKO3bI (alITEUYHAs yIaKOBKa, TAOJIETKH).

KucioTHbI ruapous3 caxapossl.

3HaKOMCTBO ¢ 00pa3liaMM MOJMCAXapUI0B.

OObnapyxeHre Kpaxmajga C IOMOULIbI0 KayeCTBEHHOW peakIuu B Meje, xiebe, Horypre,
MaprapuHe, MaKapOHHBIX U3ENUIX, Kpynax.

[TpakTueckue 3aHATHS

Peakius «cepeOpsiHOTO 3epKaiay TIHOKO3bl. B3aumopaelcTBUE TIIOKO3bI € THIPOKCUIOM MEAH
(IT) mpu paznu4HBIX TeMIepaTypax.

JleilicTBue aMMHa4yHOTO pacTBOpa OKCHIa cepedpa Ha caxaposy.

OOGHapy>keHue JaKTo3bl B MOJIOKe. [leficTBHE 1ioa Ha Kpaxmall.

1.11. AMunsl, amunokuciomol, 6eaKu

Knaccudpukanus u wuzomepuss amuHoB. [loHstne 00 amunax. IlepBuuHble, BTOPUYHBIE U
TpeTu4Hble amuHbl. Kiaccudukanus amMHUHOB 10 THUITY YIJIEBOJOPOJHOTO paJuKalia MU YHCIY
aMUHOTPYII B MoJeKyse. ['oMomoruyeckue psabl MpeaeibHbIX amu(paTHUeCKUX U apOMaTHYECKUX
aMHHOB, U30MEPHS U HOMEHKJIATypa.

XUMHYECKUE CBOMCTBA aMUHOB. AMHHBI KaK OPraHMYECKHME OCHOBAaHUS, WX CPaBHEHUE C
aMMHaKOM W JPYTMMH HEOPraHMYEeCKUMHU OCHOBaHUsSMU. (CpaBHEHHE XUMHYECKHX CBOMCTB
anmudaTUyecKux ¥ apoOMaTUYECKUX aMuHOB. (OOpazoBaHWE aMHUAOB. AHWIMHOBBIE KPACHUTENH.
[ToHsTHE O CUHTETHYECKUX BOJOKHAX. [lomaMuIbl M MOJIMaMHUIHbIE CUHTETUYECKUE BOJIOKHA.

[Tpumenenue u nosnyuenre aMuHoB. [lonydyenue amunoB. Pabotst H. H. 3ununa.

AmwuHOKUCHOTHI. [loHsTHE 00 aMHHOKHCIOTax, UX KiacCcUpUKaius u crpoeHue. Onrudeckas
M30MEPHUS a-aMHHOKHUCIOT. HoMeHknaTypa amMUHOKHUCIOT. JIBOWCTBEHHOCTh KHCJIOTHO-OCHOBHBIX
CBOWCTB aMUHOKHCJIOT U €€ MpUYHHbL. bunonspHeie nonbl. Peakiuu konaeHcanuu. Ilentuanas cBs3b.
CuHTeTH4ecKkre BOJIOKHA: KampoH, ’HaHT. Kmaccudukarms BonokoH. [lonmydeHne aMHUHOKHCIOT, UX
MpUMEHEHNEe U OnoJoTuyecKasi PyHKITHS.
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Benku. benku kak npupoansie noiauMepsl. [lepBuynas, BTopudHas, TpETUYHAS M YETBEPTUUHAS
CTPYKTYpbI O0enKoB. PUOpHILISIpHBIE U TII00YJIIspHbIe OeKU. XUMHUECKHE CBONCTBA OEIKOB: TOPEHHE,
JIeHaTypalus, TUAPOJIN3, KaueCTBEHHbIE (LIBETHBIC) peakuuu. buonornyeckue (yHKIMU OEIKOB, MX
3HayeHue. benku kak komnoHeHT numy. [Ipobiema 6e1KOBOro roloAaHus U IMyTH €€ PeILeHMsL.

JeMoHCcTpanuu

dusnueckue CBOWCTBA METUJIAMUHA: arperaTHOe COCTOSHUE, IIBET, 3alax, OTHOLIEHUE K BOJE.
I'openue MetriiamuHa.

B3aumMonelicTBue aHWIMHA U METUJIAMUHA C BOJIOM U KUCIIOTaMHU.

OxpammBaHue TKaHeH aHMJIMHOBBIMH KPaCUTEISIMHU.

OOHapyxeHne QYHKLIHOHAIbHBIX I'PYIII B MOJIEKYJIaX aMUHOKHCIIOT.

Helitpanuzanus menoun aMMHOKHUCIIOTOM.

Helitpanu3anuus KUCIOTbl aMUHOKHCIOTOM.

PacTBOpenue u ocaxxaenue O6eiIKoB.

JlaGopaTopHBbIE OIBITHI

W3roToBieHme MIapOCTEPKHEBBIX U 00bEMHBIX MOJIEIel N30MEPHBIX AMHHOB.

PacTtBopeHune 0enKoB B BOJIE M UX KOATyJISILIUS.

OO6Hnapy:xeHue Oenka B KypruHOM SIHIE U MOJIOKE.

[TpakTuyeckue 3aHATHS

OO6pa3oBanue cojneil anunuHa. bpomupoBaHue aHUINHA.

Ob6pa3zoBanue conelt rauuuHa. [loyuyenre MeaHOM comu rMLUHA.

Henarypanus 6enka. L{BeTHbIE peakiiuu OEIKOB.

1.12. Azomcoodepocawjue cemepoyuriuieckue coeOUHeHus.
Hyxneunosbvie kuciomul

HyxiiennoBble kucnotsl. HyknenHOBBIE KMCIIOTHI KaK IpUpOAHbIe TosmMepbl. Hykineotuasl, nx
ctpoenue, npumepbl. AT® nu AJI®, ux B3auMONpEBpallleHUE U POjb ATOrO IpoLecca B NPUPOAE.
[onstue IHK u PHK. Crpoenue JIHK, ee nepsuunas u BropuuHas ctpykrypa. Pabotsl ®@.Kpuka u
J.Yorcona. KomminemeHTapHOCTh a30THCThIX ocHOBaHUU. Permukanus JIHK. OcobenHoctu ctpoenus
PHK. Tunsr PHK u ux 6uonornueckue ¢pynknuu. [lonstue o Tponynom kone (kojmoHe). buocuures
Oenka B KuUBOM kieTke. ['eHHas MH)keHepuss M OMOTeXHOJOTus. TpaHCreHHble (OpMBbl pacTeHUH U
KUBOTHBIX.

JeMmoHcTpanmun

Mogenu MOJIeKy BaXKHENIINX TeTEPOLUKIIOB.

Konnekuus reTeponuKIMIecKuX COEAUHEHNH.

[elicTBre pacTBOpa MUPUINHA HA UHIUKATOD.

B3auMozeicTere nupuanHa ¢ COISIHON KUCIOTOM.

Mopens wmosekynsl  JIHK, nemoHcTpanus npuHIMIA KOMIUIEMEHTAPHOCTH — a30THCTBIX
OCHOBaHUM.

O0pa3upbl IPOAYKTOB MUTAHUS U3 TPAHCTEHHBIX ()OPM PACTEHUH U JKUBOTHBIX.

JlexapcTBa 1 penapaThl, U3TOTOBJICHHBIE METO/IaMU T€HHON MHXKEHEPUH U OMOTEXHOJIOTHH.

JlaGopaTopHBI OTIBIT

N3roroBneHre 00bEeMHBIX M IAPOCTEPIKHEBBIX MOJIENIEH a30TUCTBIX TETEPOILUKIIOB.

1.13. Buonozuuecku akmueHnvle coeOuHeHus

®epmenTsl. [ToHaTHEe 0 pepMeHTax Kak O OMOJOTMYECKUX KaTaau3aTopax OeNKOBOM MPHPOIBI.
Oco0OeHHOCTH CTPOECHHS M CBOMCTB B CpaBHEHMUM C HEOPraHMYECKMMM KaTalu3aTopamHu.
Knaccudukanus ¢epmernToB. OCOOEHHOCTH CTPOCHUST M CBOMCTB (DEPMEHTOB: CENEKTUBHOCTh H
3¢ exTUBHOCTh. 3aBUCHMOCTbh AKTHUBHOCTU (epMEHTOB OT Temmeparypbl U pH cpeabl. 3HaueHue
(epMEeHTOB B OMOJIOTHH U IPUMEHEHUE B IPOMBIIIUIEHHOCTH.
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Buramunsl. [lonstue o Buramunax. Mx xnaccudukamus u oboznauenue. Hopma notpebieHus
BUTaMUHOB. BonopactBopumeie (Ha nmpumepe ButamuHoB C, rpynmnsl B u P) u sxupopactBopumsbie (Ha
npumepe BuTamMuHOB A, Du E). ABUTaMUHO3bI, TUNEPBUTAMUHO3bl W THIOBUTAMHUHO3bI, HX
npoQUITaKTHKA.

Fopmonsbl. [ToHSATHE O TOpMOHAX Kak OMOJOTHYECKH AKTHUBHBIX BEIIECTBAX, BBIMOJHSIONINX
SHIOKPUHHYIO PEryJIsIUI0 )KU3HEAEATeIbHOCTH Ooprann3MoB. Kiaccudukaius ropMOHOB: CTEPOU/IBI,
MPOM3BOHBIC AMUHOKHCIIOT, MOJIAMICNITHIHBIE U OCIKOBBIE TOPMOHBI. OTHENbHBIC TPEICTABUTEIIN:
3CTPaaMOJ, TECTOCTEPOH, NHCYJIUH, aIpEHAIMH.

JlekapctBa. IloHsTHe O JlekapcTBaX Kak XHMMHOTEpAneBTHUUECKUX mpernapaTtax. KpaTtkue
HUCTOPUYECKUE CBEIEHHUA O BO3HWKHOBEHMM U pa3BUTUM XUMHUOTEpANHWHU. ['pynmbl JIeKapCTB:
cynb(haMuapl (CTPENTONUA), aHTUOMOTUKH (TICHUIIWIUINH), aHTHIIUPETHKU (ACTIUPUH), aHAJIbI€TUKH
(aHanmprun). MexaHU3M JEWCTBUS HEKOTOPHIX JIEKAPCTBEHHBIX IIPEMapaToB, CTPOCHHE MOJEKYIL,
MPOTHO3MPOBAHUE CBOMCTB HAa OCHOBE aHallM3a XHMHYECKOTO CTPOCHUs. AHTHOMOTHUKH, WX
KJacCU(UKalus MO CTPOCHHIO, TUIy U CHEKTpy JeHcTBUs. be3zomacHble crocoObl MPUMEHEHHS,
JIeKapCTBEHHBIE (DOPMBI.

JlemoHcTpanuu

CpaBHenue ckopoctu pasznokenus HoO> mox neiictBueM (epMmMeHTa KaTaiassl U HEOp-
raandeckux karanuzatopos: KI, FeClz, MnOs,.

OO0pa3iubl BUTAMUHHBIX [IPENapaToB.

ITonuBUTAMUHBI.

Wnmoctparnuu Gororpaduii >)KHBOTHBIX ¢ pa3IMdHbIME (pOpMaMK aBUTaAMUHO30B.

[TnakaT ¢ n300pakeHNEeM CTPYKTYPHBIX (OPMYIT 3CTPano0IIa, TECTOCTEPOHA, apeHaTNHA.

BzaumopeiictBue agpenanuna ¢ pactsopom FeCls.

benkoBas npupoa HHCyIMHA (I[BETHAS peakius Ha OCIKH).

[TnakaTel wiM KomorpaMMbl ¢ ¢opMyllaMd amuaa CyJdb()aHUIOBOH KHCIIOTBI, JUTHAPO-
dbonueBoil 1 T0KHON AUTHAPOPOTUEBOM KUCIOT, OCH3UINCHUIIMIUTMHA, TETPAMKIINHA, lepoTakcuMma,
acrupuHa.

JlabopaTopHbIE OMBITHI

HcnibiTanue pacTBOPUMOCTH aJpeHANIMHA B BOJIE U COJITHOW KHUCIIOTE.

OO6Hapy:xeHre aciiprHa B TOTOBOH JIeKapCTBEHHOM hopme.

[TpakTueckue 3aHATHS

OO6napyxeHre BUTaMHUHA A B TojicoliHeYHOM Macie. OOHapyxkeHue ButamuHa C B s07109HOM
coke. Onpenenenre BuTaMuHa DB ppIObeM KUPE WM KypPUHOM KEJITKE.

JelictBue aMWIJIO3BI CIIFOHBI Ha KpaxMail. JleMcTBUE NErHApOreHa3bl Ha METUIICHOBBIM CHUHHM.
JelicTBue KaTanasbl Ha MEPOKCUI BOJOPOIA.

AHanmu3 JI€KapCTBEHHBIX MPENapaToB, MPOU3BOJIHBIX CAJUIUIOBOM KHUCIOTHL. AHamu3
JIEKapCTBEHHBIX MPEMapaToOB, MPOU3BOIHBIX #-aMUHO(DEHOIA.

2. OO01mas 1 HeopraHUYeCcKask XUMHUS

2.1. Xumusi — Hayka o eewecmeax

CocraB BeniecTBa. XUMHUECKUE 31eMeHThl. CIOCOOBI CyIIECTBOBAHUS XUMUYECKUX HIIEMEHTOB!
aTOMBbI, IIPOCThIE M CIIOXHBIE BellecTBa. BellecTBa MOCTOSHHOIO M NEPEMEHHOTO COCTaBa. 3aKOH
MIOCTOSIHCTBA COCTaBa BEIECTB. BeriecTBa MOJIEKYIPHOTO M HEMOJIEKYJISIpHOTO cTpoeHus. CrnocoOsl
O0TOOpaXeHUsI MOJIEKYJI: MOJIEKYJIIPHbIE U CTPYKTYpHBIE (POPMYJIBI; MIAPOCTEPKHEBBIE M MAcIITa0HbIE
npoctpancTBeHHbIe (CTi0apTa — bpurieda) Mmojenu MoiIeKyI.

N3mepenne BemecTBa. Macca aToMOB M MOJIEKYJ. ATOMHasi €IUHUIA MacChl. OTHOCUTENbHBIE
aTOMHasl U MOJIEKyJIsspHas Macchl. KoimyecTBo BelecTBa U €UHUIIBI €T0 U3MEPEHUS: MOJIb, MMOJIb,
kMouib. Yueno ABoraapo. MomspHas macca.

ArperaTHble COCTOSIHMS BeIecTBAa. 1Beploe (KpUCTaJUIMYecKoe U aMop(HOE), KUIKOE U
ra3oo0pa3Hoe arperaTHble COCTOSIHHSI BellecTBa. 3aKOH ABOTagpo W €ro cieactBus. MomspHbIi
0o0beM BelIeCTB B Tra3000pasHOM cocTossHUM. OObeIWHEHHBIH Ta30BbIi 3aKOH M YpaBHEHUE
MenaeneeBa — KnaneiipoHa.
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Cwmecu BCIICCTB. Paznmuuns MCXKAY CMCECAMH U XUMHUUYCCKHMMHU COCIMHCHHUAMMU. MaccoBas u
00BbEMHas 10JI1 KOMIIOHEHTOB CMECH.

JeMoHcTpanyuu

OnbIThl, WUTIOCTPUPYIOLIUE 3aKOH COXPAaHEHUs MacChl BELIECTB.

Habop mopesneli aTOMOB U MOJIEKYJI.

Hexoropsie BemiecTBa KOJIMYECTBOM B 1 MOJIb.

Mopnenbs MoasipHOrO 00BEMa ra3oB.

[TpakTuyeckue 3aHATHS

M3rotoBneHune MoJiesieil MOJIEKYJI HEKOTOPBIX OPTraHUYECKUX U HEOPraHMYECKUX BEIIECTB.

OuncTKa BelecTs (pUIbTpOBaHUEM U AUCTWILIALMENH. OUNCTKa BELIECTB EPEeKpUCTAIIIN3ALUEH.

2.2. Cmpoenue amoma

AtoM — cioxHas yactuua. JlokaszaTelbCTBa CIIOXKHOCTU CTPOEHMsI aToMma: KaToJHble HU
PEHTTEHOBCKHUE JTyuH, (POTOAPDEKT, painoaKTUBHOCTD, SJEKTPOIIU3.

[Tnanerapnast monens atoma . Pesepdopna. Crpoenue atoma no H. Bopy. CoBpemeHHble
NPECTaBICHUS O CTPOCHUHU aroma. KopIycKyIIsipHO-BOJTHOBOH JTyalTi3M YaCTHUIl MUKPOMUPA.

CoctaB aToMHOro g1pa. HyKJIOHBI: IPOTOHBI M HEUTPOHBI. M30TONBI M HYKIMIBL. Y CTONYNBOCTD
anep.

DnexTpoHHass 000510uka aTOMOB. [IoHATHE 00 IEKTPOHHOHOPOUTAIN U AIIEKTPOHHOM OOJIaKe.
KBanToBbIE umcna: riaBHoe, opOuTanbHOE (1MOOOYHOE), MArHUTHOE M CIHMHOBOE. Pacrpenenenue
AJIEKTPOHOB TI0 SHEPTrEeTHYECKHM YPOBHSM, ITOJAYPOBHIM U OpPOUTAJISIM B COOTBETCTBHH C MPUHITUTIOM
HauMeHblIeH sHepruu, npuHuunom [laynu u npaswiom I'yHaa. DnekTpoHHbIE KOHGUTYpAllUK aTOMOB
XUMHYECKHX DJIEMEHTOB.

BaneHnTHbIe BO3MOKHOCTH aTOMOB XMMHUYECKHX 3JIEMEHTOB.

DJeKTpOoHHAs KIacCU(PUKAIS XUMUYECKHIX dJIEMEHTOB: §-, P-, d-, f-a1eMeHTHI.

JlemoHcTpanuu

dorodaddexr.

Mozenu opOuTaneit pa3nuaHoit Gopmsl.

JlaGopaTopHBIi OTIBIT

HaGnronenue cnekTpoB MCIYCKaHHS M TOTJIOIIEHHUS COEJUHEHUH XUMHMYECKHX 3J€MEHTOB C
MIOMOIIIBIO CTIEKTPOCKOTIA.

2.3. Ilepuoouuecxuii 3akon u Ilepuoouueckas cucmema XumMudecKux
anemenmos []. U. Menoeneesa

OTKpbITHE MNEpPUOIMYECKOT0 3akoHa. Ilpeamochulku: HakoruleHHe  (aKTOIOTHYECKOTO
Martepuana, pabotsl npemmecrseHHUKoB (M. B. Jlebepeiinepa, A. D.1llankyptya, [Ix.A.Heronennca,
JL.LYO.Meiiepa), cbe3n xumukoB B Kapicpya, mnunoctHele kadectsa J[. 1. Menneneesa. Otkpbitue /1.
N. MengaeneesbiM [leproanueckoro 3akoHa.

[Tepuognuecknuil 3akoH M cTpoeHHMe aroma. M3ortombl. COBpeMEHHOE NOHATHE XMMHMUYECKOIO
aneMeHTa. 3akoHoMmepHocTh [. Mosnu. CoBpemenHas ¢opmynaupoBka Ilepuonnyeckoro 3akoHa.
IIepuoanueckas cucreMa U cTpoeHHe aroMa. DU3UYECKUN CMBICIT MOPSAKOBOTO HOMEpPA HJIEMEHTOB,
HOMEPOB Tpynmnbel U nepuona. Ilepmoanueckoe M3MEHEHHE CBOWCTB AJIEMEHTOB: paJuyca aToMma;
SHEPruy MOHU3ALUHU; DJIEKTPOOTPULATENBHOCTH. IIpUUMHBI W3MEHEHUs METAUIMYECKUX H
HEMETAJUIMYECKUX CBOMCTB 3JEMEHTOB B TIpylnmax U IMepuoiax, B TOM 4HCIE OOJbIIUX H
cBepxOonpimx. 3HaueHue Ilepuoguueckoro 3akoHa u Ilepuonuueckoil cHCTEMBl XMMHUYECKHX
anemeHnToB J[. . MenneneeBa iiis pa3BUTHS HAyKH M IOHUMaHUS XUMMUYECKOM KapTUHBI MHpA.

JeMoHcTpauyun

Paznuunble BapuanThl Tabmuubl Ilepuoanueckoil cucreMbl xumudeckux sinementoB [ U.
Menpeneesa.

OO0pa3ibl IPOCTHIX BEIIECTB OKCHI0B U THAPOKCHIO0B 31emMeHToB Illnepuona.

JlaGopaTOpHBIii OMBIT
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CpaBHeHuE CBOWCTB IIPOCTHIX BEIIECTB, OKCUA0B U THIPOKCUIO0B 31nemMeHToB Illnepuona.

2.4. Cmpoenue sewjecmea

[lonsiTHe ©0 XUMHUYECKOM CBA3M. TUIBl XMMHUYECKMX CBSI3€M: KOBAJEHTHAs, WOHHAsi,
METAJUINYECKAsl U BOJIOPOIHAS.

KoBanentnas xumuyeckas cBsi3b. /[Ba MexaHu3Ma 0Opa3oBaHUs 3TOM CBS3U: OOMEHHBIN U
JIOHOPHO-aKUENTOPHBIA. OCHOBHBIE MapaMeTPhl 3TOTO TUIIA CBSI3U: JUTMHA, IPOYHOCTD, YTOJI CBS3H WX
BAJICHTHBIN yroj. OCHOBHBIE CBONCTBAa KOBAJEHTHOM CBSI3M: HACBIILIEHHOCTb, IMOJISPU3YEMOCTh U
MPOYHOCTh. DJICKTPOOTPHUIIATEILHOCTh M KJIACCU(DUKAIMS KOBAICHTHBIX CBSI3CH IO 3TOMY MPHU3HAKY:
MOJIIpHAsl ¥ HETOJIApHAsl KOBAJIEHTHBIE CBSI3U. [I0MSpHOCTD CBS3M M MOJSPHOCTH MOJeKyIbl. Crioco0
MEPEeKPBIBAHUSL DJIGKTPOHHBIX OpOUTaNeld M KiIacCUPUKANUS KOBAJICHTHBIX CBSI3EH IO 3TOMY
MPU3HAKY: CT- U M-CBsI3U. KpaTHOCTh KOBAJIEHTHBIX CBSI3ed U KilacCU(UKALUS UX 10 ITOMY MPU3HAKY:
OJMHAPHBIE, JBOMHBIC, TPOMHBIE, TOJIYTOPHBIE. THUIIBI KPUCTAUNIMYECKUX PELIETOK Y BEIIECTB C 3THUM
TUIIOM CBSI3U: ATOMHBIE M MOJIEKYJIApHble. PU3MYECKHME CBOWCTBA BEUIECTB C H3THUMH KpHU-
CTAJUTMYECKUMU PELIETKAMMU.

Nonnas xummdeckas cBsizb. KpaliHuil ciydail KOBaJIGHTHOM MOJSPHOM CBsI3U. MexaHu3M
00pa3zoBaHusi UOHHOUN CBsi3U. VIOHHBIE KPUCTAITMYECKHUE PEHICTKH M CBOMCTBA BEIIECTB C TaKMMH
KpHUCTaJUIAMH.

Mertannuueckas Xumuyeckas cBsi3b. OcoObIi THUI XUMHUYECKOW CBSI3M, CYIIECTBYIOUIMI B
MeTajulax W cruiaBaXx. Ee oTiMuus W CXOJCTBO C KOBAJEHTHONM M HOHHOW cBs3siMu. CBOICTBa
METaJUIMYECKOU CBA3U. MeTaunueckue KpUCTAINIMYECKUE PEIIETKH U CBOMCTBA BELIECTB C TAaKMMH
KpHUCTaJUIAMH.

Bogoponnas xumuueckasi cBs3b. Mexanusm oOpa3oBaHHs Takoi cBs3u. Ee knaccudukanus:
MEKMOJIEKYJISIpHAs U BHYTPUMOJIEKYJIAPHAS BOJOPOJHbBIE CBSI3U. MOJEKYJSPHBIE KPUCTAIMYECKUE
pelmieTKn s 3TOro Tuna cBsi3u. Dusnyeckue CBONCTBA BEIIECTB C BOJAOPOJHOM CBS3BIO.
buonornueckas poias BOJAOPOIHBIX CBS3€H B OPraHU3AIMN CTPYKTYP OMOIOIMMEPOB.

Enunas npuposa XUMUYECKUX CBS3EH: HAIMYME PA3JIUYHBIX TUIIOB CBSA3EM B OJJHOM BELIECTBE,
MepexX0/ OJTHOrO TUMA CBSI3U B APYTOMl U T. M.

KommekcoobpazoBanue. [loHsITHE O KOMIJIEKCHBIX COeAMHEHUAX. KOoOpAMHAIIMOHHOE YHUCIO
KOMILIEKCOoOOpa3oBaTessi. BHyTpeHHss1 u BHeNIH:s cpepa komruiekcoB. HoMeHkiiaTypa KOMIUIEKCHBIX
coequHeHui. X 3HaueHue.

JeMoHCcTpanyuu

Mogaenu MoneKys pa3InuHON apXUTEKTYPBI.

Moenu u3 BO3YIIHEIX MIAPOB IPOCTPAHCTBEHHOTO PACIOJIOKEHHS Sp-, Sp>-, SP°- THOPUIHEIX
opOuTanei.

Mojenu KpUCTaUIMYECKUX PEUIETOK PA3JIMYHOrO TUIIA.

Mogenu monekyn IHK u 6enxka.

JlaGopaTopHbI€ OTBITHI

B3aumopeiicTBe MHOTOATOMHBIX CTUPTOB C (PEIMHTOBOM KHUIKOCTBIO.

KauecTBeHHbIE peakiuy Ha HOHbI Fe’+ u Fe’+.

2.5. Tonumepol

Heoprannueckue nommmepsl. [lonvmepsl — MpoCThIE BEMIECTBA ¢ aTOMHOW KPHUCTAJUIMYECKOU
peLIeTKON:  aJNIOTPOIIHBIE BUAOM3MEHEHMs yrieponaa (anma3, rpadur, KapOuH, (¢yIuiepeH,
B3aMMOCBS3b THOpUAM3AIMN OpOUTAell y aTOMOB Yrjiepoja C MPOCTPAaHCTBEHHBIM CTPOCHHEM
QUIOTPONHBIX MOJU(UKALNN); CelIeH M TeJUlyp LEeTNOYeYHOTro cTpoeHus. [lonmumepbl — ClIOKHBIE
BEIIECTBA C AaTOMHOW KPHUCTAJUIMUECKON pEIIeTKON: KBapll, KpeMHEe3eM (JIMOKCUIHbIE COEIMHEHUS
KPEMHHUs), KOPYHA (OKCHJ AaJlOMUHHS) U allOMOCWIMKAThI (IIOJIEBBbIE INMATHI, CIIOAA, KAOJHUH).
Munepainel 1 ropssle nopojsl. Cepa miaactudeckas. MUHepaabHOE BOJOKHO — acOecT. 3HaueHHe
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HEOPTaHWYECKUX MPHUPOJHBIX TMOJMMEPOB B (OPMUPOBAHUM OJHOW M3 T€OJOTHYECKHX O0O0JIOUYEK
3emutn — UTOChEPHI.

Opranunueckue noiaumepbl. CrnocoObl MX MOMYYEHHUs: PEaKklMHM MOJMMEpPU3AlMUd U PEeaKLHUU
nojaukoHaeHcanuu. CTPyKTypbl MOJMMEPOB: JIMHEHHBIE, Pa3BETBICHHBIE M IPOCTPAHCTBEHHBIC.
CTpyKTypUpOBaHHE TOJIMMEPOB: BYJIKAHU3ALMS KaydyKoOB, JyOJieHHE OCJIKOB, OTBEpPKICHHUE
MOJIMKOHICHCAIIMOHHBIX TTOJIMMEPOB.

Knaccudukanus noruMepoB 10 pa3IndHbIM MPU3HAKAM.

JeMmoHcTpanu

Komnekuuu miaactmacc, Kay4yKoB, BOJIOKOH, MUHEPAJIOB U TOPHBIX MTOPO/I.

MuHepanbHOE BOJIOKHO — acOecT — M U3/CNIUs U3 HETO.

Mopnenu monekyn 6enkos, JJHK, PHK.

JlaGopaTopHbI€ OMBITHI

O3znHakomMyieHHE ¢ 00pa3liaMu IIACTMACC, BOJIOKOH, Kay4yKOB, MUHEPAJIOB ¥ TOPHBIX TTOPO/I.

IIpoBepka miacTMacc Ha 3JIEKTPUUECKYIO MPOBOJUMOCTh, TOPHOYECTh, OTHOIIEHUE K PacTBOpaM
KHCJIOT, IIEIOYCH 1 OKHCIINTEIICH.

CpaBHEHME CBOMCTB TEPMOPEAKTUBHBIX M TEPMOIUIACTUYHBIX IJIACTMACC.

ITomyyenue HUTEN U3 KalpOHOBOM WJIH JJABCAHOBOM CMOJIBI.

OO6Hapy>keHue XJiopa B TOJTUBUHUIXIOPHUIE.

2.6. Jlucnepcuule cucmemul

[Tonsitme o aucriepcHbIX cucreMax. Kimaccuukamuss TUCIIEPCHBIX CHCTEM B 3aBHCHMOCTH OT
arperaTHoro COCTOSTHUS AMCIIEPCHOHHOM Cpelibl U JUCTIEPCHOM (a3bl, a TAKXKe MO pa3Mepy UX YacTHII.
I'pyboaucriepcHbIe CHUCTEMBI: AMYJIBCUUA W CYCIICH3WH. TOHKOJMUCIIEPCHBIE CHCTEMBI: KOJUIOHMIHBIC
(30JI1 ¥ TeNM) U UCTHUHHBIC (MOJICKYJISIPHBIE, MOJIEKYJIIPHO-UOHHBIE M HOHHBIE). DddekT Tunmamns.
Koarymnsmus B KoJmongHbIX pacTBopax. CHHEpE3Hc B TelisX.

3HaueHUe TUCIIEPCHBIX CUCTEM B )KMBOW U HEKHUBOM MPUPOJIE U MPAKTUYECKON KUZHU YETIOBEKA.
OMYyJIbCHH U CYCTICH3UHU B CTPOUTEIIbCTBE, MHUIIEBON W MEIUIIMHCKOHN MPOMBIIUICHHOCTH, KOCMETHKE.
buonorundeckne, METUIIMHCKHAE W TEXHOJOTHYECKHE 307M. 3HAYEHHUE Telieil B OpraHu3allid JKUBOU
MaTepuu. buonoruveckue, MUINEBbIE, MEIUIIMHCKIE, KocMeTHUeckne reim. CuHepe3uc kak (aktop,
OTIPEACTSAIONIMNA CPOK TOJHOCTH TMPOAYKIUMH Ha OCHOBe Trejeil. CBepThiBaHME KPOBH Kak
OMOJIOTUYECKHIICHHEPE3HUC, €r0 3HAUYCHHE.

JemoHcTpanmun

Bubl tucniepcHBIX CUCTEM U UX XapaKTePHBIC MTPU3HAKH.

[TpoxoxkaeHue ay4a cBeTa 4epes KOJUIOMAHbIE U UCTUHHBIE pacTBOPHI (3 dext Tunnamns).

JlaGopaTopHbI€ OTBITHI

[Tomydenue cycreH3uu cepbl U KaHUGOIH.

[Tony4yeHne SMyJIbCUU PACTUTEIBHOTO Maciia i OEH3071a.

[Tomyuenue 3054 kpaxmana. [Toxydenue 305 cepbl U3 THOCYIb(aTa HATPUSL.

2.7. Xumuueckue peakyuu

Knaccudukanus XUMAYECKUX PEAKIN B OPraHMYECKON U Heopranudeckoir xumuu. [lonstue o
XUMUYECKOW peaknuu. Peaknuu, wuaymme O0€3 HW3MEHEHHS KauyeCTBEHHOTO COCTaBa BEIIECTB:
aJUIOTpONU3alus U u3oMepu3auus. Peakuuu, uaynme ¢ U3MEHEHHEM COCTaBa BEUIECTB: MO YMCIY U
XapakTepy pearupymommx M 00pa3yIoUMXcs BeLECTB (Pa3floKEeHMs, COEAMHEHHUs, 3aMelleHus,
oOMeHa); MO0 M3MEHEHUIO CTEMEeHEH OKHUCIIEHUS AJIEMEHTOB (OKHCIUTEIbHO-BOCCTAHOBUTEIBLHBIE U
HEOKUCITUTEIIbHO-BOCCTAHOBUTENIbHBIE ~ PEaKIMK); 1Mo  TerioBoMmy  3ddexty  (9k30- ©
SHAOTEepMHUECKHe); 1o (ase (roMo- M TETEepPOreHHbIE); MO HampaBleHUI0 (oOpaTUMbIE W
HeoOpaTUMbIE); TO0 MCHOJb30BAHUIO KaTanm3aTopa (KaTaIMTUYECKHE W HEKATAIUTUYECKHE); IO
MeXaHU3MY (paguKaibHbIe, MOJIEKYJISIPHbIE U HOHHBIE).
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BeposATHOCTE NPOTEKaHUs XUMUYECKUX peakuuii. BHyTpeHH:sA sHEprus, dHTanbenusd. TernoBoi
ekt xummuueckux peakiuil. Tepmoxumuueckue ypaBHeHus. CTaHAapTHas SHTAIBIHS PEaKIUi 1
oOpa3zoBanus BemecTB. 3akoH I'. W. I'ecca u ero cneactBus. DHTpoOnusl.

Ckopocth xumuyeckux peakiuid. Ilonarue o ckopoctu peakuuii. CKOPOCTh TOMO- U
TeTepOreHHON peakuu. DHEPIUsl AKTUBALUH.

@akTOphl, BIUAIOIIME HA CKOPOCTh XMMHUYECKON peakuuu. IIpupona pearupyrommx BelIEeCTB.
Temnepatypa (3akoH Bantr — Todda). Konuenrpamms. Karamuzatopel u KaTaims: TOMO- H
FeTEepPOreHHbIN, UX MeXxaHu3Mbl. DepMEHThI, UX CPABHEHUE C HEOPraHMYECKMMHU KaTalln3aTOpaMHu.
3aBUCUMOCTbh CKOPOCTH pEaKLUi OT IOBEPXHOCTH COIIPUKOCHOBEHUS PEarupyOLINX BELIECTB.

OOpaTtuMOCTh XMMHUYECKUX peakuuid. Xumuueckoe paBHOBecue. lloHATHE O XHUMHUYECKOM
paBHOBecHM. PaBHOBeCHBbIE KOHLEHTpaluH. JMHaAMUYHOCTP XMMHUYECKOrOo paBHOBecus. PDakTopsbl,
BIUSIOUIME Ha CMEIICHHE pPAaBHOBECHSA: KOHIEHTpalus, JaBlieHHue, TeMieparypa (IpUHLHUII
Jlelllarense).

JeMmoHcTpanuu

[TpeBpamenue kpacHOTo Gocdopa B OeIblii; KUCIOPOaa B O30H.

Mopnenu 6ytana u u3o0yTaHa.

[Tosrydenue kuciaopoa U3 Nepokcuaa BOJOPOIa U BOJbL; JETUApaTalus ITaHOA.

Lenouka npepamennii P * P2Os * H3POs; cBOMCTBAa yKCYCHOUM KUCIOTBI; PEAKLMH, UIYIIHE C
o0pa3oBaHMEM OCaJIKa, Fa3a U BOJbI; CBOMCTBA METAJJIOB, OKHCIIEHUE aJbJAETUAA B KUCIOTY U CIIUPTa
B JIbJETHU/I.

Peakuuu ropenust; peakiuu SHAOTEPMHUYECKUE HAa MPUMEPE PEAKIUM Pas3jiokKeHHs (3TaHoua,
KaJTUIHHON CeNUTphl, OMXpoMara aMMOHHS) U SK30TEepPMUYECKHE Ha MPUMEPE peaklUuid COelIWHEHUs
(obeciBeunBaHue OpPOMHOI BOJBI M pacTBOpa MEpPMaHTaHATa Kajus STHICHOM, TallleHHe M3BECTU H
Jp.).

BzaumopeiicTBue HMHKA ¢ pacTBOPAMH COJISTHOM M CEPHOM KUCJIOT IPHU PA3HBIX TEMIIEpaTypax,
Pa3HbIX KOHUEHTPALMAX COJISHON KUCIOTHI; Pa3yIoKEHHE MEPOKCHIa KUCIOPOa ¢ MOMOIIBI0 OKCUIA
mapranna (IV), karana3el cbIporo msica u ChIporo Kaptoders.

BzaumopeiicTBue MHKA pa3IUYHON MOBEPXHOCTH (ITOPOIIKA, MBLUIH, TPaHy) ¢ KUCIOTOM.

Mopnenb «KUIISILEro CIOs.

Cwmemenne paBHoBecus B cucteMe: Fe’+ + 3 CNS <—>Fe(CNS)3; OMbLIeHHE KUPOB, PEAKIUHU
sTepuduKaImu.

3aBUCHUMOCTh CTETICHU AJIEKTPOIUTUIECKON JUCCOIUAIIMN YKCYCHOU KHCIOTHI OT pa30aBlIeHUS.

CpaBuenue cBoiictB 0,1 H pacTBOpoB cepHOI M CEpHUCTOM KUCIOT; MypaBbUHON U YKCYCHOM
KHCJIOT; THIPOKCUJIOB JIMTUSI, HATPUS U KAJIUA.

JlaGopaTopHbI€ OTBITHI

[Tomydenue Kucaopoa pa3nokeHneM IepoKcHIa BOJOPOIa U (UIH) IepMaHraHaTa Kajus.

Peakuuu, wmaymme c oOpa3oBaHMeM oOcajka, ra3a MWIA BOAbl JJI OpPraHUYECKUX U He-
OpPTraHUYECKUX KHUCIIOT.

2.8. Pacmeopwi

ITonssTue o pactBopax. PU3MKO-XMMMUYECKas NPUPOJA pacTBOPEHUS M PACTBOPOB.
B3aumoneiictBue pacTtBopuTens M pacTBOPEHHOro BellecTBa. PacTtBopumMocTh BemiecTB. CrocoObl
BBIPQKEHHUSI KOHIIEHTPAllMM PAcTBOPOB: MAaccoBas JIOJIi PAaCTBOPEHHOrO BeIlecTBa (TMPOLIEHTHas),
MOJIIpHasl.

Teopus NEKTPONIUTUYECKON AUCCOIMAlMM. MeXaHU3M JHUCCOLMALNU BEIIECTB C Pa3InYHbIMU
TUTIAMU  XUMHUYECKMX cCBsized. Bkianm pycckux yueHBIX B pa3BUTHE TMpeAcTaBieHUl 00
INEKTPONIUTHYECKON  auccouuanuu.  OCHOBHBIE — TIOJIOKEHUS ~ TEOPUM  DJIEKTPOIMTUYECKOU
nuccouuanuu. CTeneHb 3JIeKTPOIUTUYECKON Tucconnanuu U GpakTopbl ee 3aBUCUMOCTH. CUIIbHBIE U
CPEIHUE IEKTPOIIUTHI.

Huccommarust Boabl. Bomopoansiii mokazarens. Cpena BOJHBIX PAacTBOPOB DJIEKTPOJIMTOB.
Peakiiuu oOMeHa B BOJHBIX PACTBOpax 3JIEKTPOJIHUTOB.
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['maponus xkak oOMeHHBIH mporiecc. HeoOpaTUMBbIil THIPOIN3 OPTaHUYECKUX M HEOPraHUYECKUX
COCIMHEHUH U €r0 3HaYCHHUE B IPAKTUYECKOU JCSATEIHOCTH YEJIOBEKA.

OOpatumslii ruapoaus coneil. CtyneHyarsiii ruponns. [Ipaktuueckoe NpuMEHEHUE MHAPOIIN3aA.

['maponu3 opraHnyeckux BelecTB (OeKOB, )KUPOB, YIIIEBOJIOB, MOJIMHYKIe0THA0B, AT®) 1 ero
Ouosornyeckoe U mpakrudyeckoe 3HaueHne. OmpuieHue xupoB. Peakuus srepuduxanuu.

JemoHcTpanuun

CpaBHeHuE 3JEKTPOIIPOBOJHOCTH PACTBOPOB AJIEKTPOJIUTOB.

CwMerieHue paBHOBECHS IUCCOLUALIMN CIIA0BIX KUCIIOT.

WNHaukaTopel 1 N3MEHEHUE UX OKPACKH B Pa3HbIX Cpeaax.

CepHOKUCIBIN U (pepMEHTATUBHBINA THAPOJIN3 YIJIEBOJIOB.

['maponu3 xapOOHATOB, CyNb(})AaTOB M CHIIMKATOB HIETOYHBIX MeTaioB; HuTpaToB cBuHLA (II)
WIM LUHKA, XJIOpUJAa aMMOHHUS.

JlaGopaTopHbIii OTIBIT

XapakTep JUCCOLMAalUU Pa3InYHbIX THAPOKCUIOB.

IIpakTHueckoe 3aHsaTHE

[TpuroroBneHne pacTBOPOB Pa3INYHbIX BUJIOB KOHLICHTPALMH.

2. 9. OxucaumenbHo-60CCMAHOBUMENbHbLE peaxkyuu.
Qﬂekmpoxwwuqecxue npoyeccsl

OKHUCIUTENIbHO-BOCCTAaHOBUTENIbHBIE peakiuu. (CteneHb OKuciaeHus. BoccraHoBuTenu u
okuciautenu. OKHCIIEHWE H BOCCTAaHOBJICHHE. BaKHEHINNE OKHCIUTEIA M BOCCTAHOBUTEIIH.
BoccranoButenpHble  CBOMCTBA  METaUIOB —  MPOCThIX  BemlecTB.  OKHUCIUTENbHBIE U
BOCCTAHOBUTEJIbHBIE CBOMCTBA HEMETAJNIOB — IIPOCTBHIX BEHIECTB. BOCCTaHOBUTENbHBIE CBOMCTBA
BCIIECTB, OOpa30BaHHBIX JJIEMEHTAMH B HH3IICH (OTPUIIATEILHON) CTENEHH OKHCJICHHUSI.
OKHCITUTENIbHBIC CBOMCTBA BEIIECTB, OOPA30BAaHHBIX JJICMEHTAMHU B BBHICHICH (TIOJOKUTEIBHON)
creneHn OkuciaeHUs. OKHCIUTEIbHBIE M BOCCTAaHOBHUTEIBHBIE CBOMCTBA BEIIECTB, 00Opa30BaHHBIX
3JIEMEHTaMU B POMEKYTOUYHBIX CTENEHIX OKUCICHUS.

Knaccudukanus OKUCIUTENbHO-BOCCTAHOBUTENBHBIX peakiuil. Peakiiuu MeXaToMHOTO U
MEKMOJIEKYJISIPHOTO  OKHCJIEHUSA-BOCCTAHOBIICHHS. Peakunu BHYTPHUMOJEKYJISIPHOTO OKHCICHUS-
BOCCTaHOBJICHHMsI. Peakiny caMOOKHCIEHUS-CAMOBOCCTAHOBIIEHUS (JIUCTIPO-TIOPIIHOHUPOBAHNUSA).

MeTonbl COCTaBJICHHS YpPABHEHHI OKHCIWTEIbHO-BOCCTAHOBUTEIIBHBIX peakiui. Merton
JNeKTpOHHOTO OamaHca. BnusiHMe cpenbl Ha MPOTEKAaHHE OKUCIUTEIbHO-BOCCTAHOBUTEIHHBIX
MPOLECCOB.

XHUMHYECKUE MCTOYHUKH TOKA. DJEKTPOJAHbIE MOTEHUMANbI. Psii cTaHAapTHBIX 3JIEKTPOIHBIX
MOTEHITHATIOB (DJEKTPOXUMHUYECKUN psifl HANpsDKEHHM MeTauioB). ['alibBaHUYECKHE DJIEMEHTHI M
IPUHLUIEI BX paboThl. CocTaBIeHNE ralbBaHMUECKHUX dJIeMeHTOB. OOpa3oBaHue raibBaHUYECKHUX Map
MpU XUMHUYECKUX Iporeccax. [‘albBaHUYECKHE SJIEMEHThI, NPUMEHSEMbIE B >KU3HU: CBUHIIOBAs
AKKyMYJSITOpHas OaTapesi, HUKEIb-KaJIMUEBbIe OaTapeu, TOTITUBHBIEC AJIEMEHTHI.

DJIIEKTPOJIN3 PACIUIABOB M BOJHBIX PACTBOPOB AJIEKTPOJUTOB. [Iporiecchl, mpoucxosime Ha
KAaToJe M aHo/ie. YPaBHEHHUS SJIEKTPOXUMHUYECKUX IPOIECCOB. DJIEKTPOJU3 BOJHBIX PACTBOPOB C
MHEPTHBIMH DJIEKTPOJAMHU. OJEKTPOJU3 BOAHBIX PACTBOPOB C PACTBOPHUMBIMHM DIIEKTPOJAMHU.
[IpakTrueckoe NpUMEHEHUE IEKTPOIIU3A.

JeMoHcTpauun

BoccranoBnenne nuxpomMara Kajaus [IUHKOM.

Boccranosnenue okcuna meau (II) yrinem u Bogopoaom.

BoccranoBnenne nuxpomMara Kajaus STUJIOBBIM CIIUPTOM.

OKHCIUTEIBHBIE CBOMCTBA a30THOM KHUCIIOTHL.

OKuCIUTENbHBIE CBOMCTBA TUXpOMATa KaJHsl.

["anpBaHWYECKUE STIEMEHTHI U OaTaperKH.

DnekTponu3 pactBopa xyuopuaa meau (II).

JlabopaTopHbIE OMBITHI
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B3aumogeiicTBue METaUIOB C HEMETa/UIaMM, a TaKKe C PacTBOPAMH COJIEH W PAcTBOPAMU
KHCJIOT.

B3anmopeiicTBre cepHOM U a30THOU KUCIIOT C MEABIO.

OKuCcIUTENIBHBIE CBOMCTBA IIEPMAHIaHATa KAl B Pa3JINYHbIX Cpeax.

2.10. Knaccugpuxayus éewgecms. [Ipocmule 6eugecmsa

Knaccudukanus Heopranmueckux BemiecTB. [Ipocteie u ciokHbie BemecTBa. OKCHIBI, HX
knaccuukanusa.  [uapokcunasl  (OCHOBAaHMS,  KHUCIOPOACOAEpXkalllhe  KHUCIOTh,  amdo-
TepHbIeruaApoKcubl). Kucnotsl, ux knaccudukanus. OcHoBanus, ux kiaccudukanus. Conu cpenHue,
KHCJIbIe, OCHOBHBIEC U KOMILIEKCHBIE.

Mertamibl. [lonoxkeHre MeTauIOB B HEPUOJUYECKON CHUCTEME M OCOOCHHOCTH CTPOCHHS HUX
aToMOB. [IpocTblie BeriecTBa — MeTasllbl: CTPOCHHUE KPUCTAIIJIOB U METaJNTHYecKasi XMMUYecKasi CBSI3b.
OOume ¢u3nyeckue CBOMCTBA METAUIOB U MX BOCCTAHOBHUTEJIBHBIC CBOWMCTBA: B3aMMOJACUCTBUE C
HEeMeTaUlaMi  (KHCIIOpPOJOM, TajJoreHaMH, Cepoil, a30TOM, BOJOPOAOM), BOJOW, KHCIOTaMH,
pacTBOpaMu CcoJiel, OpraHMYECKUMH BeUIeCTBaMHU (COUpPTaMH, TaJlOTeHaJKaHaMH, (EHOIOM,
KHUCTIOTaMu), mienodyaMu. OKCHUJIBI U TUAPOKCUIBI METAIUIOB. 3aBUCUMOCTD CBOMCTB 3TUX COEIUHEHHIA
OT CTENEHEN OKUCICHHS METANIOB. 3HAUEHUE METAJIJIOB B PUPOJIE U KU3HU OPIaHU3MOB.

Koppo3uss meramioB. Ilonstue xoppo3uu. XuMHuUecKas KOppO3Hs. OIEKTPOXUMUYECKAs
Koppo3usi. CrocoObl 3alIUThl METAJUIOB OT KOPPO3HUHU.

OO6m1ue crocoObl MOTyYeHUs METauIoB. MeTaiisl B mpupoje. MeTautyprus u €€ BUIbL: Hpo-,
TUAPO- U AJIEKTPOMETAILTYPIus. DJICKTPOIU3 PACIUIaBOB M PACTBOPOB COEAMHEHUN METAJUIOB M €ro
IPAKTUYECKOE 3HAYECHHE.

Hememannwi. Tlonoxenue HemeramioB B [lepuonnyeckoii cucrteme, 0COOGHHOCTH CTPOCHUS UX
aTOMOB. DJIEKTPOOTPULIATENBHOCTD.

bnaropoansie ra3pl. DIEKTPOHHOE CTPOCHHE aTOMOB OJArOpOAHBIX ra30B U OCOOCHHOCTH HX
XUMHUYECKHX U (PU3NICCKIX CBOMCTB.

Hemerannsl — npocteie BemniecTBa. X aTOMHOE M MOJIEKYJISIPHOE CTPOEHUE UX. AJUIOTPOIHUS.
XUMHUUecKHe cBOMcTBa HeMeTalioB. OKHCIHTENLHBIE CBOKMCTBA: B3aMMOAEHCTBHE C MeETallIaMHu,
BOJOPOJIOM, MEHEE AIIEKTPOOTPHULATEIbHBIMA HEMETAJIIaMH, HEKOTOPBIMHU CIIOKHBIMH BEIIECTBAMHU.
BoccraHoBuTenbHBIE CBOWCTBa HEMETANIOB B pPEAKIUAX C (TOPOM, KHUCIOPOJOM, CIIOKHBIMU
BEILECTBAMH — OKHUCJIMTENIAIMH (a30THOM U CEPHOM KUCIIOTaMU U Jp.).

JeMoHCcTpanyuu

Konnexuus «Knaccudukaims HeopraHn4eckux BELIECTB» U 00pa3Ilbl MPEeICTaBUTENEH KIIACCOB.

Komnexkuus «Knaccuduxaius opraHndeckux BELECTB» U 00pa3Lbl IPEICTaBUTENIEH KIIACCOB.

Mopenu KpUCTaUIMYECKUX PEIIETOK METAIIOB.

Konnekuust MeTanioB ¢ pa3HbIMU (PU3NYECKUMHU CBONCTBAMHU.

B3auMopeiicTBue nuUTHs, HATPHUsSl, MarHus W jKejie3a ¢ KUCIOPOAOM; IIEIOYHBIX METAIJIOB C
BOJIOM, cIUpTaMH, (E€HOJIOM; LIMHKA C pacTBOpPAMHU COJSTHOW M CEPHOW KHCJIOT; HAaTpUsl C CEpo;
AITIOMUHHS C HOJIOM; JKeJie3a C paCTBOPOM MEJIHOTO KYTIOpOCa; allFOMUHUS C pACTBOPOM €/IKOT0 HaTpa.

OKcuabl ¥ THAPOKCUIIBI XPOMA.

Koppo3ust MmeTaniioB B 3aBUCHMOCTH OT YCJIOBHIA.

3aiuTa MEeTauIoB OT KOPPO3UHU: 00pa3Ibl «HEPKABEEK», 3aIIUTHBIX TOKPBITHA.

Konnekuus pya.

DJIEKTPOJIN3 PACTBOPOB COJIEH.

Mopnenu KpUCTaUIMYECKUX PEIIeTOK Ho/a, anmasa, rpaduTa.

Annorponust hochopa, ceprl, KUCIOPOIa.

B3aumonelictBue BOmOpoAa ¢ KHUCIOPOAOM; CYpbMBbI C XJOpPOM; HATpusl ¢ MOAOM; XJopa ¢
pacTBOpoM OpoMHIa Kajus; XJOPHOH M CEPOBOJOPOIAHOM BOIBI, 0OeclBEUMBAHHUE OPOMHOW BOJBI
STUJICHOM WJIU alleTUIICHOM.

JlaGopaTopHbI€ OTBITHI

O3HakomiIeHHE ¢ 00pa3LamMHu MpeICTaBUTEeNeN KIacCOB HEOPraHNYECKUX BEIECTB.
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O3HakoMIIeHHE ¢ 00pa3LaMu MPeICTaBUTENIEH KIacCOB OPraHUYECKUX BEILIECTB.
O3HaKoOMJIEHHE ¢ KOJUIEKIIUEH py.

ITomyuyenue KkucIopoaa u ero CBOMCTBA.

[Tonydenue Bogopo/ia ¥ €ro CBOMCTBA.

ITonmyyenue miacTU4eCKOM cepbl, XUMUYECKHE CBOMCTBA CEPBI.

B3anMozeiicTBre METaIOB ¢ PACTBOPAMHM KUCIIOT U COJIEH.

CoiicTBa yris: aacopOIHOHHBIC, BOCCTAHOBHUTEIBHEIE.

B3anMozeiicTBrue IMHKA WK aJTIOMUHHS C pACTBOPAMH KUCIIOT U ILIEJIOYEH.
OxpamyBaHue IJIaMEHU KaTHOHAMHU ILEJI0YHBIX U HIEJIOYHO3EMEIbHBIX METAILIOB.

2.11. OcHogHbie K1accvl HeOpP2aHUUeCcKUux U Op2aHUdecKux coeoOuHeHull

Bonoponnsle coenuHenns HemerauioB. IlonmydyeHue amMMmuaka M XJIOPOBOAOPOAA CHUHTE30M HU
KOCBEHHO. Pu3nyeckue cBoiicTBa. OTHOLIEHHE K BOJIE: KUCIOTHO-OCHOBHBIE CBOWCTBA.

Oxcuzbl U aHrUIpUIBI KapOOHOBBIX KUCIOT. HeconeoOpasyromue u coneoOpas3yronme OKCHIbL.
Kucnorasle okcuapl, ux cBoicTBa. OCHOBHBIE OKCHJBI, UX CBOWCTBA. AM(QOTEpHBIE OKCHIBI, HX
CBOWCTBA. 3aBUCHUMOCTb CBOICTB OKCHJIOB META/LIOB OT CTEHNEHM OKUCIEHUs. AHTHIPUJBI
KapOOHOBBIX KHCIIOT KaK aHAJIOTH KHUCIOTHBIX OKCH/IOB.

Kucnotsl oprannyeckue u HeopraHuueckue. KHCIOTBI B CBET€ TEOPUU AIIEKTPOJIUTUYECKOU
mucconranuu. Kuciorsl B cBere NpoToiaMTHYecKOM Teopud. Kilaccudukauus opraHuyeckux u
HEOpraHMYecKux KuciaoT. OOmme CcBoicTBa KHUCIOT: B3aUMOJEMCTBHE OPraHUYecKUX U
HEOPraHMYECKUX KHUCJIOT C METaJUIaMU, OCHOBHBIMHM U aM(pOTEPHbIMU OKCHJAAMHU M THUAPOKCHIAMH,
coJsiMH, 00pa3oBaHHE CIOXHBIX 3(GUpoB. OCOOCHHOCTH CBOWMCTB KOHIEHTPHPOBAHHOW CEPHOH M
A30THOM KHUCIIOT.

OcHoBaHMsI opraHMueckue U Heopranuyeckue. OCHOBaHMS B CBETE€ TEOPUH AIEKTPOIUTUYECKON
mucconranuu. OCHOBaHMS B CBETE NPOTONMTHYECKOM Teopuu. Kiaccuukanuss opraHuueckux U
HEOPraHWYECKUX OCHOBAaHMU. XHMMHMYECKHME CBOMCTBA IIEJIOYEH M HEPACTBOPHUMBIX OCHOBAHMM.
CpoiicTBa GECKHCIOPOIHBIX OCHOBAHUI: aMMHMaKa U aMUHOB. B3auMHOe BIUsTHHE aTOMOB B MOJIEKYJIE
aHWIMHA.

AmpoTepHble OpraHUuecKrue U HeOpraHU4ecKue CoOeqUHEeHNs. AM(OTEpHbIE OCHOBAHHUS B CBETE
IPOTOJUTHYECKONH TeOopuu. AMQPOTEPHOCTh OKCUAOB U THUAPOKCUIOB IEPEXOJHBIX METaJIOB:
B3aMMOJEMCTBHE C KUCIOTaMU U ILEJI0YaMH.

Comu. Krnaccudukanms u XuMuueckue cBoicTBa cosieil. OCOOEHHOCTH CBOMCTB coJjeit
OpPraHUYECKHUX U HEOPraHMYECKUX KUCIIOT.

['eHeTnyeckas cBs3b MEXK/Y KJlacCaMU OPraHMYECKUX M HEOpraHu4eckux coequHeHuil. [lonsatue
O TEHETUYECKOM CBSI3M W TEeHETUYECKUX psAdax B HEOPraHWYECKOM M OpraHMYecKod XUMHHU.
'enernueckue psapl MeTanaa (Ha NpuUMepe KalblMs M JKele3a), HeMmeTayuia (Cepbl U KpeMHUs),
HEPeXOHOr0 AIeMeHTa (IMHKa). ['eHeTHueckue psjpl U reHeTH4YecKas CBsI3b B OPraHMYeCKOW XUMMUU.
EnuHcTBO MUpa BemecTs.

JeMmoHcTpanmun

Konnexkunu KUCIOTHBIX, OCHOBHBIX U aM(OTEPHBIX OKCUIOB, IEMOHCTPALIUS X CBOWUCTB.

B3anmopelicTBie KOHIEHTPUPOBAHHBIX a30THOM M CEpHOM KHCJIOT, a Takke pa30aBIeHHOM
a30THOU KHUCJIOTBI C MEIBIO.

Peakuus «cepeOpsHOTO 3epKaiay i MypaBbHHON KHUCIOTHI.

BsaumoneiictBue pactBopa ruApoKcuia HaTpUsi ¢ KUCIOTHBIMH oKcuaaMu (okcuaoMm docdopa
(V)), ampoTrepHbIMU TUAPOKCUIAME (THAPOKCUIOM ITHHKA).

B3aumopeiicTBue aMMuaka ¢ XJIOpOBOJIOPOAOM U BOJIOM. AHAJIOTHYHO JJIsl METUJIaMUHa.

B3aumoselicTBue aMMHOKHCIIOT € KACIOTaMU U 1enodaMu. OCyIecTBIEHHE IEPEXO/I0B:

Ca — Ca0O — Ca3(PO4)>— Ca(OH)
P _ P205 _ H3PO4
Cu — CuO— CuSO4— Cu(OH),— CuO— Cu C;H50H- C;H4 - C;H4Brn
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JlaGopaTopHBIE OTIBITHI

[Tomrydenue 1 CBOMCTBA YIIIEKUCIIOTO Tasa.

CBolicTBa COJISTHOM, CEpHOH (pa30aBICHHON) U YKCYCHON KHCIIOT.
B3aumogeiicTBue ruapokcua HaTpus ¢ coisimu (cynbdatom menu (1) u xmopuaom aMMoHHUS ).
Paznoxenue ruipokcuia Meau.

[Tomrydenue u am@oTepHble CBOWCTBA THIPOKCHIA ATFOMUHUS.
ITomyyenue KeCTKOM BOABI U U3YYCHHUE €€ CBOUCTB.

YcTpaHeHue BpeMEHHOM U MOCTOSTHHOM KECTKOCTH.
[IpakTrueckue 3aHATHS

[TorydeHue XJI0poBOIOPOIA U COJSTHOM KHCIOTHI, UX CBOMCTBA.
ITomyuyenue ammuaka, ero CBOMCTBa.

XHMHUS 3JIEMEHTOB

S-2JI€MCHTHI

Bogopon. JIBoMCTBEHHOE TOJIOKEHUE BOAOPOJA B MEPUOAUYECKOM cucteme. HM30Tomnb
Bozopoaa. Tspkenmas Boma. OKUCIUTENbHBIE M BOCCTAHOBHUTENIBHBIE CBOMCTBA BOAOPOJAA, €r0
NoJIydeHHue U npuMeHeHue. Poiab Bogopoaa B )KUBOW U HEKUBOM IIPUPOJIE.

Bona. Ponp Bombl Kak cpegooOpa3yroliero BEMIeCTBA KIETKH. OJKOJOTHYECKUE aCIEKThI
BOJOITOJIL30BaHMS.

OnemenTsl ! A-rpynmebl. [enounsie metamuibl. O0Imas XapakTepUCTHKA IIETOYHBIX METANIOB Ha
ocHOBaHMM mnoJioxkeHust B Ilepuonnueckoit cucreme snementoB J[. M. MenneneeBa U cTpoeHUs
atomoB. llomydenue, Qusnueckue W XUMHUYECKHE CBOMCTBA IIEJIOYHBIX MeTauioB. KaTuonsl
IICJIOYHBIX METALIOB KaK BaKHEWINAs XMMHUYECKas (opMa UX CYHIECTBOBAHHMS, PETYJISATUBHAS POJIb
KaTHOHOB KaJIUsl U HaTPUsl B )KUBOM KiieTke. [IpupoiHbie COeTMHEeHNs] HATPUS U KaJIUsl, UX 3HaYCHUE.

OnemeHThl [TA-rpymnmel. OOmas xapakTepuCcTUKA IIETOYHO3EMEIbHBIX METAJIJIOB U MAarHus Ha
ocHOBaHUM mnoJyioxkeHuss B Ilepuonnueckort cucreme snemeHToB . M. MenneneeBa u CTpoeHUs
atomoB. Kanbpumii, ero monydenue, Gpusnyeckue M XMMUYECKHUE CBOMCTBA. BakHelme coennHEHHs
KaJIbIIMSl, UX 3HaUYeHUEe U TpuMeHeHune. Kanpuii B mpupoie, ero 6uosornueckas posb.

p-DIeMEHTHI

AmomuHui. XapakTepUCTUKa AalOMUHUS Ha OCHOBAaHHMH TMOJOXKeHus B Ilepumomnueckoit
cucteme snementoB J[.M. MenneneeBa u crpoenust atoma. [lonydenue, pusndeckre u XUMHUECKHE
CBOICTBa AJIIOMHUHUS. BaxkHelme cOeMHEHUs aJIIOMUHUSA, UX CBOMCTBA, 3HAYCHHE U NMPUMECHEHHE.
[IpupoaHble coeqUHEHNs aTIOMUHMS.

VYrnepon u kpemuuii. OOmas xapakTepucTUKa Ha OCHOBAHUU UX ToyioxkeHus B [lepuoaudeckoit
cucteme JI. . MenneneeBa u crtpoeHuss atroma. [IpocTbie BemiecTBa, 0Opa3OBaHHBIE AITHUMH
snemeHTaMu. OKCHUIBI W THAPOKCHUIBI yTiepoga W KpemHus. BaxkHeimme coiu yroipHOW U
KpeMHHEBOM KucnoT. CuiimkaTHasi IpOMBIIUIEHHOCTb.

["anorenst. OO0Ias XapakTEPUCTUKA TaJOT€HOB Ha OCHOBAHUU UX TMOJIOXKeHus B [leproanueckoit
cucreme aneMeHToB [[. M. MenneneeBa u cTtpoeHuss aTomMOB. ['aloreHsl — NIpOCThIE BEILIECTBA:
CTPOEHUE MOJIEKYJI, XUMHYECKHE CBOICTBA, MOJYy4YEHHWE WU MpPHUMEHEHHE. BakHeillmne coennHeHus
rajoreHoB, UX CBOWMCTBA, 3HAYECHHWE W MNpUMEHeHHe. ['amoreHsl B mpupojae. buonormueckas posb
raJIoTeHOB.

Xanpkorenbl. OOmIas XapakTepUCTHKA XaJdbKOTEHOB HAa OCHOBAHMM UX TIOJNIOXKEHUS B
Ilepuonnueckoit cucreme sneMeHtoB J[.M. MenaeneeBa M CTpOEHHS aTOMOB. XaJlbKOT€-Hbl —
npocThie BemecTBa. AmnoTponus. CTpoeHue MOJIEKYN alFIOTPOIHBIX MOJAU(UKAIUN U UX CBOICTBA.
[TomyueHnue u mpuMeHEHHE KUCTOPOa B cepbl. XaJIbKOTEHBI B IPUPOJIE, NX OMOJIOTHYECKAs POJIb.

OnemenTsl YA-rpynmnel. O0mas XxapakTepucTHKa 3JIEMEHTOB ATOW TPYNIbl HA OCHOBAaHUHM HX
nosioxenus B [lepuoaudeckoit cucteme anemenToB Jl. 1. MenneneeBa u ctpoenus aromoB. CTpoeHue
MOJIEKYJIBI a30Ta M aJUIOTPONHBIX MoAuduKanuii Gochopa, ux pu3NUecKue U XMMHUECKHUE CBOWCTBA.
Bonopoansie coenunenus anemenToB VA-rpymmbsl. Okcuasl azota U pocdopa, COOTBETCTBYIONTUE UM
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kucnoTel. Conmu 3TuX KUCIOT. CBOMCTBA KUCIOPOIHBIX COeNMHEHUH a3oTa U (ocdopa, X 3HAUYCHUE U
npuMeHeHue. A3oT u ¢pochop B MpUpojie, UX OMOJIOTHYECKAS POJIb.

Onementsl 1Y A-rpynmel. O0mas XxapakTepUCTHKA 3JIEMEHTOB 3TOW TPyNIbl HA OCHOBAHHMU HX
nonoxkeHus B [lepuoauueckoii cucreme anementoB 1. . MenpeneeBa u CTpoeHUsI aTOMOB. YTJIEpO
u ero ayuiorpomnus. CBOWCTBA aJUTOTPOMHBIX MOAH(HUKAIUN yriaepojaa, UX 3HAUCHUE U MPUMEHCHHE.
Okcuapl ¥ THAPOKCHIBI YIJIEpoJa W KPEMHHS, MX XHUMHUYeCKHe cBoiicTBa. COJM YrojJbHOW H
KPEMHUEBBIX KUCIIOT, UX 3HAYCHHE U MpUMeHeHHe. [Ipupomoodpasyromas poiib yriiepoaa sl KUBOM
Y KPEMHHUS 1711 HE)KUBOM MPUPOJIBI.

d-DnemeHTHI

Ocob6ennoctu crpoenusi atomoB d-anementoB (IB-VIIB-rpynm). Meap, IHHK, XpoM, *Kelne3o,
MapraHel] Kak IMpOCTble BEIIeCTBa, UX (U3MYecKre M XUMUYeckue cBoicTBa. Haxoxaenue sTux
METAJUIOB B TpUpOAE, HMX MoiayueHue M 3HaueHue. CoenuHeHHs d-3IEMEHTOB C pPa3TUYHBIMU
CTEMEHSIMH OKHUCIJICHUS. XapaKTep OKCHJOB U TUIAPOKCHUIOB ATHX 3JIEMEHTOB B 3aBHCHUMOCTH OT
CTETIEHU OKHCJICHUS METaJlIa.

JemMoHcTpanuu

Konnmexkuun mpoCTHIX BeHIECTB, O0OpPa30BAaHHBIX JJEMEHTAMU PA3JIMYHBIX SJICKTPOHHBIX
CEMEHCTB.

Konnekunu MuHEpaaoB U TOPHBIX MOPO/I.

[TomrydeHue aJIOTPOITHBIX MOAU(HUKAINI KHUCIOpoaa, cephl, ocdopa.

XvMHYeCKue CBOWCTBA BOAOPOa, KUCIOPOAa, cepbl, pochopa, raoreHoB, yriaepoaa.

Oxcupapl cepbl, a3oTa, yriepona, Xeie3a, MapraHiia, MEOU C Ppa3JUYHbIMH CTEHCHSIMHU
OKHCJICHHUS, UX CBOMCTBA.

['mapoxcuabl cepbl, Xpoma, Maprafia, jkenes3a, MeAH, ATIOMUHUS U IMHKA, UX MOJydYeHHe U
XUMHYECKHE CBONCTBA.

JlaGopaTopHbI€ OTBITHI

W3ydeHue CBOMCTB MPOCTHIX BEUIECTB U COSAMHEHUN S-2JIEMEHTOB.

M3yueHne CBOMCTB MPOCTHIX BELIECTB U COCIMHEHUI P-2JIEMEHTOB.

N3yueHne cBOMCTB MPOCTHIX BEIIECTB U COETUHEHUH d-3JIEMEHTOB.

[TpakTueckue 3aHATHS

[TomyyeHne ruPOKCUIOB ATFOMUHUS U IIMHKA; UCCIIEIOBAaHUE UX CBOWCTB.

[Tomyuenue u uccienoBaHne CBOMCTB OKCUIOB CEphI, yriiepoaa, hocdopa.

2.12. Xumus 6 socusnu obwecmea

XUMHS ¥ TIPOU3BOJCTBO. XMUMHYECKasi MPOMBIIUIEHHOCTh U XUMHYECKUE TEXHOJIOruU. ChIpbe
JUIST XUMUYECKOM TIPOMBINUIEHHOCTH. Bojga B XUMHUYECKOW MPOMBINIUICHHOCTH. ODHEPTHS A
XUMUYECKOTO MPOU3BOJACTBA. HayuyHble NOpPUHIMOB XWMHYECKOTO MPOU3BOJACTBA.  3alllUTa
OKpY)KaIOIIeH cpeapl W oOXpaHa TpyJda IMPH XUMHUYECKOM Mpou3BOACTBE. (OCHOBHBIE CTaauu
XUMHUYECKOT0 Mpon3BoAcTBa. CpaBHEHME MPOU3BOJICTBA aMMHaKa U METAHOJIA.

XUMUS B CETbCKOM XO35MCTBE. XMMH3ALMS CEJIBCKOTO XO35MCTBAa U €€ HalpaBlieHUs. Pactenus
U T0YBa, MOYBEHHBIM MOTJIOUIAONINA KOMIUIEKC. YI0OpeHus W uX KiacCHu(UKamus. XUMHUYECKHEe
CpencTBa 3amuThl pacTeHuid. OTpullaTeTbHBIE MOCIEACTBUS MPUMEHEHUs TECTHIUI0OB U 0ophba ¢
HUMHU. XUMHU3AIUS )KUBOTHOBO/ICTBA.

XuMHS U 9KOJIOTHs. XMMHUUYECKOEe 3arps3HeHHe OKpyxaromied cpeasl. Oxpana ruapochepst oT
XUMHUYECKOro 3arpsi3HeHus. OXpaHa MOYBBl OT XUMHUYECKOro 3arpsizHeHus. OxpaHa atMocdepbl OT
XUMHUYECKOT0 3arpsisHeHus. OxpaHa Quiopsl U ¢ayHbl OT XUMHUYECKOTO 3arps3HEHUs. buoTexHomorus
Y TEHHAsI UHKEHEPUSL.

XuMUs 1 TOBCEIHEBHAA KU3Hb desioBeka. JloMmamiHsasg anteka. Moronume u YuCTSIME CpeICTBa.
CpenctBa 60prOBI ¢ OBITOBBIMH HaceKOMbIMH. CpeAcTBa JTHMYHOW TMTHEHBI U KOCMETUKH. XUMUS U
nuima. MapKUpOBKH YNAKOBOK NHUINEBBIX M TUTMEHHMYECKUX NPOJYKTOB M yYMEHHE HX YHTaTh.
DKonorus KWIMIA. XHUMHS U T€HETHKA YeJIOBEKa.
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JleMoHCcTpanuu

Mojenu mpou3BOACTBA CEPHON KMCIOTHI U aMMHAKA.

Kosnexnust ynoOpeHuii 1 mecTULUIOB.

OO0pa3siibl cpeaIcTB OBITOBOM XUMHUH U JICKAPCTBEHHBIX MPENapaToB.

[IpakTrueckue 3aHATUS

O3HaKOMJICHUE C KOJUICKIINEH YI0OpEeHU 1 TTeCTULIHIOB.

O3znakomMiieHHE ¢ 00pa3iaMu CpeACTB OBITOBOI XUMUU U JIEKAPCTBEHHBIX IMPEMAPATOB.

IIpumepHbIie TeMbl pedepaToB (I0K/IA/10B), HHANBHAYAJIbHBIX POEKTOB
buotexHosorus v renHast uHxeHepus — Texnosnoruu XXI Beka.
HanoTtexHonorust kak nNpUuOpPUTETHOE HAIMpaBiICHUE PAa3BUTHS HAYKU U NPOU3BOJCTBA B

Poccuiickoit deneparum.

CoBpeMeHHbIE METOIbI 00€33apaskuBaHMS BOBI.

Annotponusi METasIoB.

Kuznub u aesrensHocTh .M. Menpaeneena.

«IlepuoanueckoMy 3akoHy Oy/yliee He IPO3UT pa3pylIEHUEM...»

Cuntes 114-ro snemenTa — TpuyM pOCCHICKUX (PU3UKOB-SICPIIHKOB.
N3oTonsl Bogoposa.

Hcnonp30BaHne paJu0aKTUBHBIX U30TOIIOB B TEXHUUECKUX LIEJISAX.
PeHTreHoBckoe U3llyueHHe U ero UCIOIb30BAHUE B TEXHUKE U MEJULIMHE.
[1na3ma — yeTBepTOE COCTOSIHUE BEILLIECTBA.

AMopdHbIe BelecTBa B IPUPOJIE, TEXHUKE, OBITY.

OxpaHa OKpy»karolled cpeabl OT XHMHUYECKoro 3arpsizHeHus. KonudecTBeHHbIE Xxa-

PaKTEPUCTUKH 3arpsi3HEHUS] OKPYKAIOIIEH CPE/IbL.

[Ipumenenue TBEp0To M ra3000pa3Horo okcuaa yriaepoaa (IV).
3amuTa 030HOBOI'O 3KpaHa OT XMMHUYECKOI'O 3arpsi3HEHMS.
['pyOoaucniepcHble CUCTEMBI, UX Kilaccu(uKalMs M HCIOJIb30BaHUE B Ipodeccuo-

HaJIbHOM JeSTEeIbHOCTH.

Kocmernueckue renm.

[TpuMeHeHne CyCIIeH3Ui U IMYJIBCUI B CTPOUTEIILCTBE.

MuHepansl ¥ TOpHBIE TOPOJIbI KAK OCHOBA JINTOC(EPHI.

PacTBops! BokpyT Hac. Turbl pacTBOpPOB.

Bona kxak peareHT u cpena A1 XMMHUECKOT0 Ipoliecca.

Kusnb n gesrensHocTs C. AppeHnyca.

Bxian oTeuecTBEHHBIX YUEHBIX B Pa3BUTHE TEOPUH JIEKTPOIUTUYECKOM TUCCOLUAIINN.
YcTpaHeHne )KeCTKOCTH BOJIbI Ha TPOMBIIITIEHHBIX IPEATIPUATHSAX.

CepHas KucCI0Ta — «XJIe0 XUMUYECKOW MTPOMBIIIIIEHHOCTHY.

Vcnonb30BaHuEe MUHEPATbHBIX KUCIOT Ha MPEANPUATUSAX Pa3InIHOIO NPOdUIIs.
OKcubl U CONU KaK CTPOUTENbHBIE MaTepUaIb.

Hcropus rurca.

[ToBapeHHast COJb KaK XUMHUYECKOE ChIPheE.

MHoroiaukuii kapOoHaT Kanblius: B IPUPOJIE, B IPOMBILIUIEHHOCTH, B OBITY.

Peakuuu ropenust Ha MPOU3BOJICTBE U B OBITY.

BupryansHoe MoaenupoBaHue XUMUUYECKUX TTPOLIECCOB.

OIEeKTPOIN3 PACTBOPOB AIEKTPOIUTOB.

DNEKTPOIN3 PACIIIABOB JIEKTPOIUTOB.

[IpakTyeckoe TMpUMEHEHHE JIIEKTpoin3a: padUHUpPOBAHME, TalbBaHOIJIACTHKA,

TaJJbBAHOCTCTHUA.

Wcropwust momydeHust ¥ MPOU3BOJICTBA aTIOMHHHUSI.
DNEKTPOIUTHUECKOE MOTyYeHHE U paQUHIUPOBAHUE METH.
Kuzup n gestensHOCTh . J[9BH.
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. Posib MeTanmnoB B MCTOPUM YEIOBEUECKOM LMBUIM3aUMU. VICTOpHUS OTEYECTBEHHOM
yepHOU MeTaiTypruv. COBpEMEHHOE METAJUTYPruyecKoe MpOoru3BOJICTBO.

. Hcropust 0Te4eCTBEHHOM LIBETHOM MeTaulypruu. Posibs METajuioB U CIUIaBOB B HAYy4HO-
TEXHUUYECKOM IIporpecce.

. Koppo3us MeTamioB u ciocoObl 3aLIUTHl OT KOPPO3HH.

. WHuepTHbIE UM 01aropoAHbIE ra3bl.

. Poxparomue coym — rajaoreHsl.

. Uctopus mBeACKOW CIUYKH.

. Hcropust BOSBHUKHOBEHUS U PA3BUTHS OPIrAaHUYECKOW XUMHUH.

. Kuznb u gestensHocTh A. M. ByTieposa.

. Buranusm u ero kpax.

. Posb OTE4eCTBEHHBIX YYEHBIX B CTAHOBJICHMM M Pa3BUTHM MHPOBOM OPraHUYECKOU
XUMHUHU

. CoBpeMeHHbIE NPEICTABICHUS O TEOPUU XUMHYECKOTO CTPOCHUH.

. DKOJIOTUYECKHE ACIIEKThI UCIOIb30BAaHUS YIJIEBOAOPOIHOTO ChIPbS.

. OKOHOMHYECKHE AaCHEKTbl MEKIYHApOJHOIO COTPYAHMYECTBA IO HCIOJIBb30BAHUIO
YIJIEBOJOPOAHOTO CHIPBSI.

. Hcropus OTKpbITHA U Pa3pabOTKH Ta30BbIX U HEPTAHBIX MecTOpoXkaAeHul B Poccuiickoil
®denepauuu.

. XUMUS yIIeBOJOPOJHOIO ChIpbs U MOs Oyayiuas npodeccusi.

. YTreBo10opoHOE TOIIIMBO, €70 BUbl U HA3HAYCHUE.

. CuHTeTHYeCcKHEe KayuyyKd: UCTOPHs, MHOTOOOpa3ue U NepCHeKTUBBDI.

. Pe3nHOTEXHMYECKOE TPOU3BOJACTBO U €T0 POJIb B HAYYHO-TEXHUYECKOM IIPOTpecce.

. CBapo4HO€E NNPOU3BOACTBO U POJIb XMMHUHU YTJIIEBOJIOPOAOB B HEM.

HedTp 1 ee TpaHCOPTHPOBKA KaK OCHOBA B3aUMOBBITOJTHOTO MEXTyHAPOIHOTO CO-
TPYyAHUYECTBA.

TEMATUYECKOE IVIAHUPOBAHUE

ECTECTBEHHO-HAYUHLINITPO®UJIB TPOPECCHOHAJIBHOI O OFPA3OBAHHUA

[Tpu peanusanuu copepkanusi o0meo0pa3oBaTeNbHON yueOHOro mpeamera « XuMus» B
npenenax ocsoeHus [NIICC3 CIIO Ha 6a3e 0ocHOBHOTO 00111er0 00pa30BaHUs C OJTYUYEHUEM CPETHETO
o6mero oopazoanus (ITIIKPC, IMIICC3) makcumanbHast yueOHast Harpy3ka o0ydaromuxcst
COCTaBJISICT:

. o cnenuanbHocTAM CIIO ecrecTBeHHO-HayyHOro Mpoduis npodeccuoHalbHOro 00pa3opa-
Husl — 285 yacoB, U3 HUX ayIUTOpHas (00sA3aTenbHast) Harpy3Ka 00yJaroIuxcsl, BKIYast
71a0opaTOpHBIE OMBITHI M MTPaKTUUYECKHE 3aHATHS, — 1 90uacoB; BHeayJUTOPHAs: CAMOCTOSITEIbHAS
pabora cryaeHToB — 95 vaca.

TemaTuyeckui miax

Bup yue6HOI paboThl |

AynurtopHble 3ansiTus. Cogep:xanue 00y4eHust Makcu Camoc Bcero [paktu | JlaGop
ManbHasi | TOATENb YEeCKHUX ATOPHBIX
Hasi
BBenenue 3 1 2
1. Oprannyeckasi XuMHs 114 38 76 10 14
1.1. Ipeamer opranuyeckoii xumuu. Teopus crpoeHus 6 > 4
OpPraHMYecKUX coeInHeHMit
1.2. llpenesbHble YIJI€BOA0POIbI 6 2 4 2
1.3. ITH/IeHOBBIE U THEHOBBIE YIJI€BOI0PO/bI 9 3 6 2
1.4. AlleTW/IEHOBBIE YIJI€BOAOPO/IbI 6 2 4 2
1.5. ApomaTnyecKne yrjeBoa0poabl 3 1 2
1.6. [IpupoaHble HCTOYHHUKH YIJIEBOJIOPOI0B 9 3 6 2
1.7. T'uapoKCcHIbHbIE COeTUHEHHS 9 3 6 2
1.8. Aabpaeruabl 1 KETOHBI 9 3 6
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1.9. Kap6oHOBBIe KHCIOTHI U UX NIPOU3BO/IHBIEC 9 3 6 2
1.10. YraeBoasl 15 5 10 2
1.11. AMMHBI, AMMHOKH CJIOTHI, 0€JIKH 12 4 8 2
1.12. A3zoTcoaep:kalmme reTepoluKJINYecKue 9 3 6
coequHeHusi. HykienHoBble KUCJIOTHI
1.13. BU0JIOTHYEeCKU AKTHUBHbIE COeIMHEHUS 12 4 8 2
2. O6uasi M Heopranuyeckass XMMHA 168 56 112 32 6
2.1. XumMusg — HayKa 0 BelllecTBax 3 1 2
2.2. Ctpoenue aToma 6 2 4 2
2.3. Ilepuoguueckuii 3akon u Ilepuoanueckasi cucrema
9 3 6 2
xuMudeckux djemMeHToB JI. U. MenaeneeBa
2.4. CTpoeHue BelecTBa 9 3 6 2
2.5. Ioaumepsl 9 3 6 2
2.6. IlucnepcHble CUCTEMbI 9 3 6 2
2.7. XuMnuecKue peakuun 15 5 10 2
2.8. PacTBOpBI 33 11 22 4 6
2.9. OkucAMTEIbHO-BOCCTAHOBHUTE/IbHbIE  PeaKUMH. 12 4 3 4
DJIeKTPOXUMHUYECKHE MPOLEeCChI
2.10. Knaccuduranus Bemectn. [IpocThbie BemecTBa 6 2 4 0
2.11. OcHoBHbIE KIacChl HEOPraHH4eCKHX H Opra- 15 5 10 4
HHYEeCKHX COeINHEeHMIt
2.12. XumMus 3JIeMeHTOB 36 12 24 8
2.13. XumMu4 B JKU3HM 0011eCTBA 6 2 4
IMoaroroBka BHICTYIUIEHUH M0 32ITAHHBIM TEMaM,

OOKJIaA0B, pedepaToB, Icce, HHANBUAYAIBLHOTO MPOEKTA
C MCN0JIb30BaHNeM HHGPOPMANMOHHBIX TEXHOJIOTHI H JAP.

Bcero 285 95 190 42 20

XAPAKTEPMCTUKA OCHOBHBIX BUJIOB YUYEBHOU JEATEJIBHOCTH

OBYYUAIOIINXCA
Conep:xanue
00yueHnst XapaKTepuCTHKA OCHOBHBIX BHIOB JIEITEJIbHOCTH CTYI€HTOB (HA YPOBHE Y4eOHBIX Jeii CTBHI)
Baxxnernimue YMeHue JaBaTb OIPEACICHUEC U ONCpUPOBaTh CICAYIOIHUMHU XHUMHUYCCKUMHU MOHATUAMU: BEHICCTBO,
XUMHYCCKHUEC XUMHYECKAHN OJIEMEHT, aTOM, MOJICKYJId, OTHOCHUTCJIbHBIC AaTOMHAsA W MOJICKYJSApHasA MacChbl, HWOH,
IIOHATHUA AJJIOTPONHA, U30TOIIbI, XUMUYCCKAasA CBA3b, DJICKTPOOTPHUIATCIBHOCTD, BAJICHTHOCTL, CTCTICHL OKUCJICHUA,

MOJIb, MOJIApHasA Macca, MOHHpHBIﬁ 00BeM ra3006pa3Hbe BCHICCTB, BEIIECTBA MOJICKYJIAPHOTO U
HEMOJICKYJISIPHOI'O CTPOCHUS, PACTBOPDBI, JICKTPOJIUT U HEDJICKTPOJIUT, DJICKTPOJIUTUICCKAA JUCCOLIUAlIUs,
OKHCJIHUTEIb U BOCCTAHOBUTCIIb, OKHUCJIICHUEC WM BOCCTAHOBJICHUC, TEIIOBOI 3(1)(1)6KT pcaknuuu, CKOpOCTb
XAMHYCCKON peaKnuu, KaTajius,

OCHOBHEIE 3aKOHBI
XHUMHHU

®dopmyrpoBaHue 3aKOHOB COXPAHEHHUS MacChl BEIIECTB M ITOCTOSTHCTBA COCTaBa BEIIECTB.

YcTaHOBKa TNPUYMHHO-CICACTBEHHOH CBS3M MEXKIy COJICp)KaHHMEM OJTHX 3aKOHOB H HAIHCaHHEM
XUMHYIECKHX (POPMYI M ypaBHEHUH. Y CTaHOBKA BOJIOIMOHHON CYIIHOCTH MEHAEJICeBCKOH W COBPEMEH-
HOW (opMmynupoBok mepuoguueckoro 3akona [I. M. MenneneeBa. OOBsICHEHHE (PUIUIESCKOTO CMBICIA
CHUMBOJIMKH TEPUOHYCCKON TaOMUIBI XUMUYeckux dieMeHToB JI. Y. MenpaeneeBa (HOMEpOB 3JIEMEHTA,
nepuoja, TPYMNIbl) W YCTAaHOBKA NPUYMHHO-CIEJCTBEHHON CBSI3M MEXAYy CTPOCHHEM aroMa H
3aKOHOMEPHOCTAMU HN3MECHCHUA CBOMCTB JJE€MEHTOB H O6pa3OBaHHBIX MU BEOICCTB B NEpHUOJAX H
rpymnmnax.

XapaKTepHUCTHKA 3JIEMEHTOB MaJbIX U OONBIINX MEPHUOJIOB M0 MX MOJI0XKEHHUIo B Ileprnonudeckoi cucteme
J. . MenpgeneeBa

OCHOBHBIE TEOpUHT
XUMHHA

YcTaHOBKa 3aBUCHUMOCTH CBOWCTB XHMMHUYECKHX BEHIECTB OT CTPOSHHS aTOMOB OOpa3yIoIuX UX
XUMHUUYECKHUX 3JIEMEHTOB. XapaKTepUCTUKA BaKHEHIIHUX TUIOB XUMHUYECKHUX CBSI3€H U OTHOCHUTEIILHOCTH
3TOH TUIOJIOTHH.

OOBsiCHEHHE 3aBICHMOCTH CBOWCTB BEIIECTB OT MX COCTaBa U CTPOSHUS KPUCTAJUIMICCKUAX PEIIETOK.
DopMyJIMPOBKa OCHOBHBIX MOJOXEHUI TEOPUHU BIEKTPOIUTUYECKON TUCCOLMALMU U XapaKTEPUCTUKA B
CBETE 3TOM TEOPUU CBONCTB OCHOBHBIX KJIACCOB HEOPIaHMYECKUX COECTUHEHHH.

DopMyIUPOBKA OCHOBHBIX TOJOXEHHA TEOPHUH XUMHUYECKOTO CTPOCHHSI OPTaHMYECKUX COCIAWHEHUH W
XapaKTEPUCTHKA B CBETE DTOW TEOPHUH CBOMCTB OCHOBHBIX KJIACCOB OPTaHUYECKUX COCTMHEHUI

Baxxnerimue

XapaKTEepHUCTHKA COCTAaBa, CTPOCHHS], CBOICTB, MOTYYCHHUS U IpUMEeHEHNs BakHeimux MetauioB (TA u 11
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BEIIIeCTBA U | A Tpymm, aJIOMHHHSA, JKeJe3a, a B €CTeCTBCHHO-HAYYHOM MPOQMIE W HEKOTOPHIX d-3JIEMEHTOB) M HMX

MaTepUabl COEIMHEHUH.
XapaKkTepHuCcTHKa COCTaBa, CTPOCHHUS, CBOWMCTB, MONYYCHHS W MMPUMEHEHUs BakHeH X HemetauioB (VIII
A, VIIA, V” rpymm, a Takxke azora u ¢ocdopa, yriepoga ¥ KpeMHHs, BOAOPOJa) M UX COSAWHEHU.
XapakTepucTUKa COCTaBa, CTPOEHHs, CBOWCTB, IOJyYEHUS W TPUMEHEHHs] BaKHEHIINX KIJIACCOB
YIJICBOJOPOIOB (aJKaHOB, ITUKJIOATKAHOB, aJKCHOB, AIKMHOB, apCHOB) M HMX HauOoJiee 3HAYMMBIX B
HapOJHOXO03SUCTBEHHOM IUIaHE MPEICTaBUTENCH.
AHANOTUYHAs  XapaKTECPUCTHKA BaXKHCUIIMX MPEICTABHTENICH JPYTHX KIACCOB  OPraHHMYCCKHX
COCITMHCHUI: METaHOJAa M 3TAHOJA, CIOXKHBIX 3(QHPOB, XKHUPOB, MBUI, albACTHIOB ((HOPMAaNbICTHIOB U
areTanbleTnaa), KETOHOB (areToHa), KapOOHOBBIX KHCIOT (YKCYCHOH KHCJIOTBI, IJISl €CTECTBEHHO-
Hay4HOTO TPOdHUISA MPEACTAaBUTEIICH APYTHUX KIACCOB KUCIIOT), MOHOCAXapHIOB (TIIOKO36I), THCAXapHIOB
(caxapo3sl), MoMMcaxapruaoB (Kpaxmaia | MeJUTION036l), aHWIIFHA, aMHHOKHUCIIOT, OETIKOB, HCKYCCTBEHHBIX
1 CHHTETHYECKHX BOJIOKOH, KAyUIyKOB, INIACTMACC

Xumuaeckue OOBsICHEHHNE CYITHOCTH XUMHUYECKUX IporeccoB. Kimaccudukamms XUMHYECKIX PEeaKIuil M0 pa3InIHbIM

peaxun MIpU3HAKaM: YUCIly M COCTaBy NPOIYKTOB M pPEArcHTOB, TEIUIOBOMY 3(QeKTy, HalpaBlIeHHIo, ¢ase,
HAIMYHIO KaTaIN3aTopa, N3MEHEHHIO CTeTICHEH OKUCIICHHS IIEMEHTOB, 00Pa3yIONINX BEIIECTBA.
YcTaHOBKa TPU3HAKOB OONIETO M PA3IMYHOTO B THIIOJOTHHM PEAKIMHA JJIi HEOPraHMYSCKOW U
OpPraHUYECKON XUMHH.
Krnaccudukanms BewmiecTB M IPOLIECCOB C TOYKH 3PEHUS] OKHCIICHMs-BOCCTaHOBJIeHHs. CocraBieHHe
YpaBHCHUH PeaKIiii ¢ TOMOIIbIO METO/[a AIIEKTPOHHOTO OataHca.
O6LHCHGHI/IG 3aBUCUMOCTHU CKOPOCTH XUMHYECKOH PCaKIMU U IMOJOKCHUA XUMHUYCCKOTO PaBHOBECHUA OT
pa3IHYHBIX (aKTOPOB

Xumudaeckuit BrImonHeHNe XUMIYIECKOTO SKCIIEPUMEHTA B TIOJTHOM COOTBETCTBUH C MIPAaBUIaMU O€30TIaCHOCTH.

SKCICPUMEHT Habmronenue, hukcamyisi ¥ OIMMCAHNE PE3yFTATOB IPOBEJCHHOTO YKCICPUMEHTA

Xumuaeckas [IpoBeneHne CaMOCTOSTENBPHOTO IIOWCKA XUMHYCCKOW HHM)OPMAIMKA C WCIONB30BAHUEM PAa3IMIHBIX

nHpOpMAanUs HCTOYHUKOB (HAayYHO-TIOMYJISIPHBIX W3JAaHWH, KOMITBIOTEPHBIX 0a3 IaHHBIX, pecypcoB IHTepHeTa).
Hcnonp30BaHHEe KOMITBIOTEPHBIX TEXHOJIOTHH AJIs1 00pabOTKH U Tepenadyn XuMUIeckoii nadopMarm u ee
MIPECTABICHAS B Pa3IIMIHBIX (popMax

Pacuetsl 1o . .

HMIECKIM YcTaHOBKA 3aBHCHMOCTH MEXIy KaueCTBEHHOW M KOJIMYCCTBEHHOH CTOPOHAMH XMMHYECCKHX OOBEKTOB U
IIPOIIECCOB.

popmyam "1 Pemenue pacyeTHbIX 3a/a4 110 XMMUYECKHM (GOpMyJiaM ¥ ypaBHEHUSIM

YPaBHEHUSIM

ITpodmisHOE n | OOBsiCHEeHHE XUMUYECKUX SIBICHUH, IPOUCXOSIIUX B IPUPO/IE, OBITY U Ha IPOM3BO/ICTBE.

npodeccroHanbHo | OmperneneHre BO3SMOXHOCTEH MPOTEKaHUS XUMHYECKHX PEBPAIICHUN B Pa3IMYHBIX YCIOBHSAX.

3HAYNMOE CoO:roieHne MpaBuiI SKOJIOTHYECKH TPAMOTHOTO MTOBEICHHS B OKPYKAIOIIEH cpese.

COJZIEpKaHNE OreHKa BIMSHUA XMMUYECKOTO 3arps3HEHUS OKpYXKarolleil cpelsl Ha OpraHM3M 4YeJIOBeKa M IpyTue

JKUBBIC OPIraHU3MBbI.

CO6J’IIO,I[€HI/IC npaBuil 0e30I1aCHOr0 06pau_[eHI/m C T'OPHOYMMH U TOKCUYHBIMHU BCHICCTBAMMU, J'Ia60paTOpHLIM
060py2[0BaHI/I€M. HOZ[FOTOBKa pacTBOpPOB SaZ[aHHOﬁ KOHIICHTpAalu B 6BITy 1 Ha NIPOU3BOJCTBE.
KpI/ITI/I‘ICCKaH OLICHKA JOCTOBCPHOCTHU XAMHYECKOM I/IH(i)OpMaL[I/II/I, HOCTyHaIOH.[eﬁ 13 PA3HbIX UCTOYHHUKOB

YYEBHO-METO/JUYECKOE U MATEPUAJIbHO-TEXHUYECKOE OFECITEYEHWE
IMPOTPAMMBbBI YYEBHOI'O IPEJIMETA « XUMMS»

Jlaboparopust xumuu Nel6

- pabouee MeCTO MpernoaBares;
- paboune MecTa 00yJaroUXcs;
- CYLIMJIBHBIN IKad;

- TUCTHILISATOP;

- DIIEKTPOJIU3EP;

- TAOIUIIBL;
- CXEMBI;
- TUTAKATEHL;

- MOJIETIN CTPOEHUSI OPTaHUYECKUX U HEOPraHUYECKUX BELIECTB;
- HHCTPYKIIMOHHBIE KAPThI;

- Ha0OPBI PEaKTHUBOB,;

- BOoJIsTHAsT OaHs;

- BECHI AHAJIUTHYECKHUE;

- Beipsimurtens BCIL;
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- KHHOIIPOGKTOD;
- Mmy(denbHas 1meusb;

- IOPTPETHI YUYEHBIX — XMMHKOB;

- CTEH/IbIL:

XUMUYECKHUE 3HAKU; TaOJHIla paCTBOPUMBIX COJICH;

PSI aKTUBHBIX METAJUIOB; JTa0OpaTOPHBIN CHUHTE3 aMMHaKa, annapara Kuna; peakuus cpesi;
nepuoanueckas cucrema sieMeHToB [[.1. Menneneesa;

MoOwIbHBIN TTPOEKITMOHHBIN KOMIUIEKT: HoyTOyk Samsung ND-RC710 MynabTuMenuiiHbIin
npoekTop RoverLight DVS 850

DKpaH MepeHOCHOMN

Onepanuonnas cucreMa Windows 7 HomePrem 64 bit

Microsoft Office 2010 Standard

360 Total Security Essential

7zip, Aimp, Audacity, Auslogics Disk Defrag, CCleaner, CDBurnerXP, Double Commander,
FastStone Image Viewer

Google Chrome, LibreOffice, Microsoft Visual C++ 2005-2019

Microsoft. NET Framework, PDF-XChange Viewer, PotPlaye

Shark007 ADVANCED Codecs.

KoMmmbroTepHBIil K1acc ¢ JIMIEH3MOHHBIM IIPOTPAMMHBIM 00ECTICUEHHUEM M MYJIbTHMEIUHHBIM
npoektopoM NelO

- TEXHHYECKUE CPEJICTBA OOyUCHUS:

Cucremusrii 6110k (10 mt.): IntelCore 2 Duo 2.6 Ghz (E 5300), 2048 Mb DDR2, HDD 250 Gb,
DVD/RW

Mounurop (10 mt.): LG Flatron W1943C

Cucremnsrii 6510k: IntelCore 2 Duo 2.6 Ghz (E 5300), 2048 Mb DDR2, HDD 250 Gb, DVD/RW
Monutop: LG Flatron W1943C

[Tpuntep Samsung ML-1640

Ckanep HP Scanjet G2410

Aynmo KOJIOHKH

Onepannonnas cucreMa Windows XP Pro 32 bit

Microsoft Office 2010 Standard

Microsoft Access 2010

MicrosoftProject 2010

1C: Byxranrepus 8 yueObHas Bepcus

1C: byxranrepus 8.1 yueGHas Bepcus

1C: byxranrepus 8.2 yueOHas Bepcus

Visual Studio 2005

Net Cracker Pro 4.1

Microsoft SQL Server 2005

KOMITAC-3D V15.2

360 Total Security Essential

7zip, AIMP, Audacity, Auslogics Disk Defrag, CCleaner, CDBurnerXP, Double, Commander,
FastStone Image Viewer, Freemake Video Converter, GIMP, Java, K-Lite, Codec Pack,
LibreOffice, Medialnfo, Microsoft .NET Framework, Microsoft Silverlight

Microsoft Visual C++ 2005-2019, Mozilla Firefox, MPC-BE, Notepad++, Paint. NET, Python,
Ramus, Revo Uninstaller Free, Stamina, SumatraPDF, WinDjView

[Tomerenue a1t CaMOCTOSTENHHOM pabOoTHI (OMOIMOTEKa, YATATBHBIHN 3aJ1 C BBIXOJIOM B CETh
HuTepHer)

Cucremnsiii 611ok(61T.): IntelCore 2 Duo 2.5 Ghz (E 5200), 2048 Mb DDR2, HDD 250 Gb,
DVD/RW

Monwutop(6 mrt.): BENQ E910
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Cuctemnsrii 6;10k: IntelCore 2 Duo 2.53 Ghz (E 7200), 2048 Mb DDR2, HDD 120 Gb,
DVD/RW
Momnutop: Acer V226HQL
M®V: Canon IR 2520
Cucremusiitonok: Intel Core 2 Duo 3.00 Ghz (E 8400), 2048 Mb DDR2, HDD 120 Gb,
DVD/RW
Mounutop: Acer V2003W
Cxkanep Canon CanoScan LIDE 25
Tenesuzop SUPRA 42 nroiima
AyJIHO KOJIOHKH
Onepanuonnas cucrema Windows 7 Pro 32 bit
Microsoft Office 2010 Standard
7zip, Aimp, Audacity, 360 Total Security Essential, CCleaner
CDBurnerXP, PDF-XChangeViewe, PotPlaye, JRE, LibreOffice,
Microsoft. NET Framework, Google Chrome, Firefox,Paint.NET,
The GIMP,Double Commander.
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8. DnexTpoHHO-O0ubmmoreuHas cucrema "BOOK.ru" https://www.book.ru/

KOHTPOJIb 1 OHEHKA PE3YJIBTATOB OCBOEHUS YYEBHOI'O ITPEJIMETA
KoOHTpob 1 OLICHKA pe3yJIbTaTOB OCBOEHUS NUCLHUIUIMHBI OCYIECTBIISIETCS MIPENOJAaBaTEIIEM B

Mpoliecce MPOBEACHUSI YCTHOTO U MUCbMEHHOTO OMPOCa, TECTUPOBAHUS, 4 TAKXKE BBITTOJIHEHUS
00y4arIMMUCS MHAUBHUIYaJIbHBIX 3aJaHU, TPOEKTOB, NCCIEAOBAHUN.

PesynbraTel 00y4eHus
(IpenMeTHBIE pe3yIbTATHI)

DOopMBI 1 METO/bI KOHTPOJISL M OLICHKH
PE3YIOIhTATOB OOYUCHUS

B pesynpraTe 0CBOSHUS JUCTHTUIMHBI 00y YarOIIUHCS
JOJDKEH MPOAEMOHCTPHPOBATh MPEIMETHBIE PE3YIBTATHI
OCBOCHHS yUeOHOHN MUCIUTUINHBL " XuMUs'":

- ¢(OPMUPOBAHHOCTH TIPECTABICHUN O MECTE XUMHH B
COBPEMEHHOM Hay4YHO! KapTHHE MHUpa; TIOHUMaHUE POJIU
XUMUH B GOPMHUPOBAHUU KPYro3opa U (yHKIMOHAIEHON
TPaMOTHOCTH 4eJIOBeKa IS PEIICHUs MPaKTUUECKUX
3aja4;

OmnepaTHBHBIA KOHTPOJH B (hopMe:

- IPOBEPKH U OLICHKHU MIPAKTHYECKHUX padoT;
- BBIIIOJIHEHHE JOKJIA/IOB;

- MPOBEpPKa U OIICHKA pedepaToB;

- IPOBepKa U OLICHKA [TPE3CHTALIHI;

- 3aIUTa MPOCKTOB;

- TECTOBBII KOHTPOJIb.

- BIIaJICHHE OCHOBOIIOJIAralOIUMU XUMHYECKUMU
MTOHATHUSMH, TCOPHUIMH, 3aKOHAMH U 3aKOHOMEPHOCTSIMIL
YBEpEeHHOE T0JIb30BaHIE XUMUIECKOH TEPMHUHOJIOTHEN 1
CHUMBOJINKOI;

OnepaTHBHBIA KOHTPOJIB B hopme:

- IPOBEPKH U OILCHKH MPAKTHYECKIX padoT;

- MHAWBHUIYAIBHBIA YCTHBIN OIPOC;

- (poHTANBHBIN YCTHEII OTIPOC;

- TECTOBBI KOHTPOJIB;

- BBITIOJTHEHHUE JIOKIIAJIOB;

- HaOIIOZICHNE 32 HABBIKAMH PAa0OTHI B TII00ATBHBIX,
KOPITOPATHBHBIX U JIOKATBHBIX HH)OPMAI[MOHHBIX CETSX;
- MPOBEpPKa U OlIcHKA pedhepaToB.

- BJIaJICHUE OCHOBHBIMU METOJJaMU Hay4YHOI'O IIO3HAHMS,
HCTIONb3YEMBIMHU B XMMHHU: HAOIIOIEHHEM, OITUCAHUEM,
U3MepeHneM, IKCIEPUMEHTOM; yMEHHE 00pabaThiBaTh,
OOBSICHSTB pe3yJIbTaThl IPOBEJCHHBIX OIBITOB M JIENaTh
BBIBOJIbI; TOTOBHOCTh U CLIOCOOHOCTH NIPUMEHSATh METOIBI
[IO3HAHU IPY PELICHUM NIPAKTUYECKUX 3a1a4;

OnepaTHBHBIA KOHTPOJB B hopme:

- IPOBEPKH U OLIEHKH MPAKTHYECKUX PadoT;
- TECTOBBIA KOHTPOJIb;

- 3aII[UTa IPOCKTOB.

- ¢()OPMUPOBAHHOCTH YMEHHS J1aBaTh KOJINYECTBEHHbIE
OILIEHKH U MPOM3BOANTH PACUETHI 0 XUMHUUECKIM
(dopMyiaM 1 ypaBHEHHSIM;

OnepaTHBHEIA KOHTPOJb B (hopMe:

- IPOBEPKH U OIIEHKH MPAKTHYECKHUX PaboT;
- IPOBEPKH U OIIEHKH J1a00paTOPHBIX PadoT;
- BBITNIOJIHEHUE JJOKIIA/I0B;

- IpOBEpPKa U oIleHKa pedepaTon

- 3alUTa IPOEKTOB;

- TECTOBBIA KOHTPOJIb;

- BJIaJICHUC TTpaBUJIaMU TCXHUKHU 0€e301aCHOCTH npu
HCIIOJIb30BAHUN XMMHUUYCCKHUX BCIICCTB,

OmnepaTUBHBIM KOHTPOJH B (hopMme:

- IPOBEPKH U OILEHKH NMPAKTHYECKHUX padoT;
- IPOBEPKH U OLIEHKH JJaOOpaTOPHBIX padoT;
- IPOBEPKA KPOCCBOPIOB;

- (ppoHTANBHBIN YCTHBII OMpOC;

- IPOBEPKa U OIleHKa pedepaTos.

- ¢()OPMUPOBAHHOCTH COOCTBEHHOI! MO3HINH TI0
OTHOIIEHHIO K XUMHYECKOH MH(OPMALUH, TT0JTydaeMOH 13
Pa3HbIX HCTOYHHKOB.

OmnepaTUBHBIM KOHTPOJH B (hopMme:

- IPOBEPKH U OIIEHKH MIPAKTHYECKUX PaboT;

- TECTOBBIN KOHTPOJIB;

- 3al[UTa IPOEKTOB;

- BBITNIOJIHEHUE UHAUBUIYAIBHBIX 3alaHUH ¢ IPUMEHEHUEM
Internet

HpOMe)KyTO‘lHaSI aTrrecragusa B (1)0pM€ OK3aM¢€Ha 0 3aBEPUICHUIO KypCa JUCHUIIIINHBI

q)OprI H METOAbI KOHTPOJIA M OICHKH PpPeE3yJabTaToB Oﬁy‘-leHI/Iﬂ AO0JIZKHbI ITO3BOJIATH

NpoBepATH Y 00y4aroluXcsl He TOJbKO cGOPMHMPOBAHHOCTH NMpeAMETHbIX pe3yJIbTaTOB, HO M
pa3BUTHE JJUYHOCTHBIX U MeTaNpeAMETHBIX pPe3yJIbTATOB 00y4YeHHS.
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PesyabTaThl
(JIMYHOCTHBIE U MeTaNpeIMeTHbIE)

OcHOBHBIE TIOKa3aTeJIn  OIEHKH
pe3yJbTaTa

(I)Ole)l U METOAbI KOHTPOJIA U OCHKH

JIM4YHOCTHBIE pPe3y1bTaThl

- TOPIOCTH M  YBWKEHHS K
HUCTOPHUU " JTOCTIKCHUSIM
OTEYECTBEHHON XMMHWYECKON HayKu;
XMMHYECKH TI'pPaMOTHOE IOBEACHUE B
npoQeCCUOHANBHON NEATCIPHOCTH U B
OBITY IIpH OOpAICHUH C XUMHUUCCKUMHU
BEILIECTBAMH, MarepuagaMu )it
Mpoleccamu;

- IIPOSABJIEHUE TPAKTAHCTBEHHOCTH,

NaTPUOTH3MA;
- 3HaHHUE UCTOPHH CBOCH CTPaHbI;
- JIEMOHCTpAIIHSI HOBECHHUS,

JIOCTOMHOr O rpaxkaanuHa PO

WuTtepnpeTarust pe3yibTaToB
HaOTIOZCHUH 3a IESITEIbHOCTBIO
00ydJaromerocst B IpoIecce OCBOCHUS
00pa3oBaTenbHOM IPOrpaMMBI

- IPOBEPKH U OLIEHKHU NMPaKTUUECKUX
pabor;

- TeCTOBBIH KOHTPOJIb;

- 3aI[UTa IPOEKTOB;

- BBIIIOJIHEHUE MHAMBUIYalbHbIX 3a0aHUI
¢ npuMeHeHueM Internet

- TOTOBHOCTh K TPOIOJIKEHHIO
obpazoBaHus u MOBBILICHUSI
KBaJTH ()UK B n30paHHOK
npoeCCHOHANBHON  JCATENIbHOCTH U
OOBEKTHBHOE OCO3HAHHE POJH XH-
MHYCCKUX KOMHeTeHHI/Iﬁ B 3TOM;

- IPOSIBJIEHNUE aKTUBHOM KU3HEHHOM
TTO3UIINN;

- IPOSIBJICHUE YBAXKEHUS K
HAIIMOHAJIBHBIM U KYJIETYpPHBIM
TpaauuusM HapoaoB PO;

- YBa)XEHHE 00IIEUeIOBEYECKIX U
JIEMOKpPAaTUYECKUX LIEHHOCTEN

- JEMOHCTpalnus TOTOBHOCTH K
HCTIOJTHEHUIO BOMHCKOTO J0NITa

WurepnpeTaiust pe3ysibTaToB
HaOJIIOICHUI 32 IESITENbHOCTBIO
00y4aromierocst B mporecce OCBOCHUS
00pa3oBaTeNbHOM MPOrPAMMBI.

- MPOBEPKH U OIIEHKH MTPAKTHUSCKUX
pabor;

- POBEPKH U OLICHKHU JTa00PaTOPHBIX
pabor;

- MPOBEpPKa KPOCCBOP/IOB;

- (poHTaNBHBII yCTHBIH OMpoC;

- MPOBEPKA U OLICHKA pedhepaToB.

- yMEHHE WCIOJIb30BAaTh
JOCTIKECHUS COBPEMEHHOM
XUMHYECKOH HAYKH W XUMHYCCKHIX
TEXHOJIOTHA OIS TTOBBIIICHUS
COOCTBEHHOTO HHTEIUICKTYalTbHOTO
pa3BUTHSA B BEIOpaHHOM

HpO(I)eCCPIOHaJ'IBHOfI JACATCIbHOCTH,

- IEMOHCTpaIus CPOPMHUPOBAHHOCTH
MHPOBO33PEHHUS, OTBEUYAIOIIETO
COBPEMEHHBIM PEaNUsIM;

- TIPOSIBJICHUE OOIIECTBEHHOTO
CO3HaAHHS;

- BOCIIMTAHHOCTh M TAKTUYHOCTD;

- IEMOHCTpPAIHS TOTOBHOCTH K
CaMOCTOSITEJIbHOM, TBOPUECKOH
NESITENNLHOCTH

WHuTepnperanys pe3ynbTaToB
HaOJIIOJICHUH 32 IeATeNbHOCTBIO
00ydJaromerocst B IpoIecce OCBOCHUS
00pa3oBaTeIbHON IPOrPaMMBI

- HaOMro/IeHNe 332 HaBBIKAMHU PabOTHI B
I7100aIbHBIX, KOPIIOPATUBHBIX U
JIOKJIbHBIX MH()OPMALIMOHHBIX CETSIX;

METal'lpeZ[MeTHLIe pe3yabTaThbl

- II03HABaTSILHOU

JACATCIBbHOCTHU nu OCHOBHBIX
HMHTCJJICKTYaJIbHBIX onepaum”d
(HOCTaHOBKI/I 3aJa4u,

hopMynHpoBaHUS TUTIOTE3, aHANIHM3a H
CHUHTE3a, CpaBHEHHs, O0O0OIICHHUS,
CHCTCMAaTHU3alluH, BBISIBJIICHU S
MMPUYUHHO-CJICACTBEHHBIX CBH3eﬁ,
MOWCKA AaHAJIOTOB, (QOPMYIHPOBAHUS
BBIBOJIOB) JJISl PELICHUS ITOCTABJICHHOM

3a1aun, MPUMEHEHHE OCHOBHBIX
METOJIOB  MO3HaHUsA  (HAOIrOACHHMS,
HAYYHOTO IKCIICPUMCHTA) I

U3y4YeHMs] Ppa3IM4YHBIX CTOPOH XH-
MHYECKHX OOBEKTOB U IIPOLECCOB, C
KOTOPBIMH BO3HHKAaeT HEOOXOIUMOCTh
CTaIKUBaThCI B NPOdecCHOHATBHOM

chepe;

- OpraHM3anus CaMOCTOSITENbHBIX
3aHATUH B XOZ€ U3yUECHHUS
0011e00pa30BaTeNbHBIX AUCIUILINH;
- YMEHHE TJIaHUPOBATh COOCTBEHHYTO
JESITENbHOCTD;

- OCYULIECTBIIEHUE KOHTPOJIS U
KOPPEKTUPOBKY CBOEH

JIeSITeIbHOCTH;
- WCIOJIb30BaHNE Pa3TUYHBIX
pecypcoB TSt JIOCTIDKEHUS

MMOCTaBJIEHHBIX IIeJIeH

WurepnpeTaryst pe3ysibTaToB
HaOJIIOICHUH 32 IeSITeIbHOCTBIO
o0ydaromierocst B Ipolecce OCBOCHUS
00pa3oBaTeIbHOM IPOrpaMMBI

- BBINOJIHEHUE MHIVBHUAYAIbHBIX 3a/laHNH
¢ npuMeHeHueM Internet
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- HCIONb30BAaHUE  PA3IHYHBIX
HCTOYHUKOB ISt HOJTY 9CHUS
XAMAYECKOH wHpopManun, yMmeHue
OLCHHUTh €€ [IOCTOBEPHOCTH IS
JOCTIDKCHHUS XOPOIIUX PEe3YIbTaTOB B
npodeccronanbHOI chepe;

- IEMOHCTpAIMsI KOMMYHHKATHBHBIX
CIIOCOOHOCTEN;

- YMEHHE BECTH JIHAJIOT, YYUThIBAs
MO3UIHIO APYTHX YYACTHUKOB
JIEATEILHOCTH;

- YMEHHE pa3pelIuTh KOH(IUKTHYIO
CHUTYAIIHIO

WHTepnpeTanys pe3ysibTaToB
HaOJIIOICHUH 32 IesATEeNbHOCTHIO
o0ydaronierocs B Iporecce OCBOCHUS
00pa3oBaTeNpHON IPOTPaMMBL.

- HaOJxI0/IeHNe 32 HaBBIKAMU PaboTHI B
r7100aIbHBIX, KOPIIOPATUBHBIX U
JIOKJIbHBIX MH()OPMALMOHHBIX CETSIX;
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