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1. TACIIOPT PABOYEM MPOT'PAMMBI YYEFHOU JUCIHUTLIMHBI «XUMMUSI»

1.1. ObaacTh NpUMeHeHHUs1 IPOTrPaMMbI
Pabouas mnporpamma y4eOHOM JUCHMIUIMHBI «XHUMUS» SBISETCS 4YacCThblO IMPOTrPAMMBI
NOJATOTOBKU CIIELMAJIMCTOB cpenHero 3BeHa Mo cnenuanbHocTH 44.02.02 IlpenopaBanue B
HayaJIbHBIX Kjlaccax
Pabouas mporpamma IUCHMIUIMHBI «XUMHs» pa3paboTaHa A CTYIEHTOB CHELHMAIbHOCTH

cpenuero nmpodeccuonansHoro oopazosanus (nanee CIIO) 44.02.02 TlpenonaBanve B HaYallbHBIX
KJIacCaX Ha OCHOBE MPHUMEPHOW MpOrpaMMbl OO0IIE0Opa30BaTENbHON Y4eOHOW JIUCIUTUIHHBI
«Xumust» Ui TPpOoPECCHOHATBHBIX 00pPa30BaTEIbHBIX OPraHU3aIMi, pACCMOTPECHHON Ha 3aceaHun
[Tenarornueckoro cosera ®I'bOY IO UPIIO (MuctuTyTa pasBuTus npodeccrnoHalIbHOTO
obpazoBanusi), mpotokod Nel3 ot 29.09.2022 r.  u yTBepkAeHHOU Ha 3acenanuu CoBeTa 1Mo
OLICHKE COJEpKaHMsI U KayecTBa MPUMEPHBIX pabouux mporpamm o01eoOpa3oBaTeIbHOTO U
COLIMAJIbHO-TYMaHUTAPHOIO LIUKJIOB CPEeIHEro MpoQecCHOHANBHOrO 00pa3oBaHus, MpoToKos Nel4
ot 30.11.2022 1.

1.2. MecTto aucuuminnsl B ctpykrype IHIICC3:

YyeOnass aucuumiuHa «XUMHUS» BXOAUT B COCTaB 00s3aTENIbHON MpeAMEeTHON o0nactu
«EctectBennsie Haykn» PI'OC cpemnero obmiero obpasoBanusi. B yuyeOHOM IUtaHe mporpammbl
noAroToBkH crenuanuctoB cpennero 3seHa (IIIICC3) mecto mpodmibHON AUCHUTUIMHBL « XUMUS
— B COCTaBe [JUCIMIUIMH O0IIe00pa3oBaTeIbHON MOATOTOBKH creransHoctd  44.02.02
[IpenogaBaHue B HAYAJIbHBIX KJIacCaxX

JucuuruimHa 6a3upyeTcsl Ha 3HAHHSIX, YMEHHUSIX M HaBBIKAX, MOJYYEHHBIX 00YJaIOMMMHUCS TIPH
W3YYEeHUU JUCIUILTUHBI «XHUMHUS» B Kypce OCHOBHOTO OOIIET0 0Opa3oBaHusl.

1.3. Hean n 3a7a4n y4yeOHOM AMCHMILVIMHBI — TPeOOBAHMS K pe3y/ibTaTaM OCBOCHUS
JUCIHHMILINHDI:
'I'E!DMHDDBHHHE VY CTYAEHTOE nNpeacTdaeneHna o XUMUYECKOM CDETaBﬂHlﬂLLLE‘ﬁ

eCTeCTBEHHO-HAY4HON KapTUHLI MUPA KaK OCHOBBI NPUHATHA PELIeHUIA B MUIHEHHbIX U
NPOM3BOACTBEHHbBIX CUTYALWAX, OTBETCTBEHHOTO NOBEJEHMA B NPUPOQHON Cpepe.

Japaum aUCUMUNNNHBI:

1) chopmupoBaTe NOHMMAHME 33KOHOMEPHOCTEH NPOTEKAHWUA XMMUYECKMX
npoueccos W ABNEHWW B OKPYMXaAWLWen cpefe, UENOCTHOW Hay4YHOW KAapTUHBI MUpa,
B3aWMOCBA3M W B3aMMO3aBMCHMOCTH ECTECTBEHHbIX HAYK;

2) pa3BWTb YMEHWA COCTaBNATb (OPMYNbl HEOPraHWYecKUX W OpraHWyecKux
BElWeCTB, YPaBHEHUA XUMUYECKUX pearuui, 06bACHATE MX CMBICA, WHTEPNPeTUPOBATh
pe3ynbTarhl XMMUYECKMX IKCNEPUMEHTOB,

3)  chopmupoBaTb  HABbLIKK npoBegeHus NPOCTEMIIMX  XUMWUYECKMUX
3KCNepUMEeHTanbHbIX MCCnefoBaHmil ¢ cobniogeHvwem npaeun GeszonacHoro obpaweHus c
BewecTeamu U nabopatopHuiM 060pyLOBAHMEM;

4) pa3BuTb YMEHMA WCMONb30BaTh MHGMOPMALMIO XMMWYECKOTO Xapakrepa M3
Pa3NUYHBIX UCTOYHUKOB;

5) chopMUpoBaTh YMEHWA NPOrHO3WPOBATL NOCNEACTBUA CBOEH AEATENLHOCTH W
XUMUYECKUX NPUPOAHBLIX, OBITOBLIX U NPOM3BOACTBEHHBIX NPOLECCOB;

6) chopmupoBaTe NOHMMAHWE 3HAYUMOCTM AOCTMMEHMA XMMUYECKOW HayKW M
TeXHONOrMK ANA Pa3BUTUA COLUMANBLHOW M NPOU3BOACTBEHHOW cdep.



1.4. IlepeyeHb T1UIAHUPYEMBIX Ppe3yJabTATOB O0y4YeHHs] MO JAUCHMIIMHE (mepedyeHb (GoOpMHPYeMbIX  KOMIIETEHIMH)
Kop u [naHupyembie pesynbTaThl OCBOSHUA LUCLUNNHHDI

HaWMeHOoBaHWe

(bopmupyembix 06wwme' NucuunnuHaphsie’

KOMNeTeHUHA

OK 01. B yacTu TpypoBOro BOCNHUTAHMA: - BNafeTb  CUCTEMOW  XMMWYECKWX  3HaHWK, KOTOpPaa  BKAKYAeT:

Buibupath - TOTOBHOCTb K TpYAy, OCO3HaHMe LEeHHOCTH | OCHOBONONArawilue MNOHATUA (XMMWYECKMW 3NEMEeHT, aToM, 3NeKTPOHHaA

cnocobsl MacTepcTea, Tpyaonobue; obonouka atoma, s, p- d-3INEKTpOHHble OpBUTanu atoMoB, WOH, MONEKYNA,

pPelleHWA 33034 |-  TOTOBHOCTE K aKTMBHOW  [EATENLHOCTM | BANEHTHOCTh, 3MEeKTPOOTPMUATENLHOCTE, CTENEHb OKWCNEHMA, XWMWYECKasd

NpodeccHoHant | TEXHONOTMYECKON M COUMANbHOW HAaNpaBNEHHOCTH, | CBA3b, MONb, MONAPHAA Macca, MONApPHbIA 06bEM, yYrAEpoAHbIA CKener,

HOW CNoCcoOHOCTL HHULUWWPOEATE, NNAHWPOEATE W [1]},|’HI{IJ,I-'IIDH3III:HEH rpynna, paauKan, H3oMepKa, H30MeDH, rOMONOrMYe CKIIA pPan,

AEATENLHOCTM | CAMOCTOATENLHO BHINONHATE TAKYIO AEATENLHOCTE; | TOMONOMM, YINEBOAOPOALI, KWUCNOPO4- MW a30TCOAEpPHAlME COSQMHEHMA,

NPUMEHUTENBHO | - MHTEPEC K Pa3nuyHbiM chepam npodeccoHantHoi | BUONOTMYECKM aKTMBHbIE BewecTsa (yrNeBogbl, Mupsl, Benku), moHomep,

K Pa3nuYHbIM NeATenbHOCTH, nonuMmep,  CTPYKTYPHOE  3BEHO,  BLICOKOMONEKYNAPHbIE  COEJMHEHMA,

KOHTEKCTaM Osnapexue YHUBEPCANbHLIMK yY4eOHBIMM | KDUCTANNMYECKAA pPEWEeTHa, THMbl XUMWYECKMX peaKuui (OKMCAMTENBHO-
No3HaBaTENbHLIMWU AEHCTBHAMM: BOCCTAHOBWTENbLHBIE, IK30-M 3HAOTEPMMYECKME, peakuuw WoHHOro obmeHa),
a) bazoBble NOTMYECKME JERCTBHA: pacTBop, 3NEKTPONMTLI, HEINEKTPONWTBl, 3INEKTPONMTHYECKAA [UCCOUMALMA,
- CaMOCTOATENLHO thopMynMpoBaTh M | OKMCAUTENb, BOCCTAHOBMTENL, CHOPOCTL XMMWUYECKOM peakuuM, xXWMUYecKoe
aKTyanu3upoBate npobnemy, paccMaTpMBaTb ee | paBHOBECWE), TEOPUM U 33KOHBI (TEOPUA XMMUYECKOTO CTPOEHUA OPraHUYecKux
BCECTOPOHHE; pewects A.M. byTtnepoea, TeopWA 3NEKTPONMTWYECKOW [QUCCOLMALIMM,
- YCTaHaBNMBATb CYWECTBEHHBIH NpW3Hak unu | nepuoguyeckuid 3akod [.M. Menpeneesa, 3aKoH COXpaHeHMA Maccel),
OCHOBAHWA [NA CPaBHEHWA, KNACCUPMKALMM W | 33KOHOMEPHOCTH, CUMBONMYECKUIA A3bIK XUMUM, (DAKTONOrUYECKWE CBELEHWA O
obobueHus; CBOMCTBAX, COCTaBE, NOMYYEHWW W BE30NacCHOM MCNONL30BAHMW BaMHENWNX
= DonpepenAate uend  QEeATeneHoCTW, 3afj4BaTk | HEOPraHWYecKux W OpraHuYecKux BelwecTte B ﬁblT‘y‘ W I'IDEI(TH‘-IECHOFI
napamMeTpbl U KPUTEPUW UX LOCTUHEHHA; NeATENbHOCTH YEN0BEKE;
- BbIABNATL 3AKOHOMEPHOCTM W NPOTMBOPEYMA B |- YMETb BLIABNATL XapaKTEPHbLIE NPUIHAKM M B3AUMOCBA3b U3YYEHHbIX NOHATHMA,
paccMaTpuBaeMblxX ABNEHUAX; NPUMEHATL COOTBETCTBYIOWMWE NOHATUA NPH ONWMCAHMW CTPOEHWA W CBOMCTB




- BHOCHTb KOPPEKTWBLl B eATeNsHOCTb, OLEHWBATH
COOTBRTCTEME PE3VNbTATOR UENAM, OLUEHWBATL PUCKM
nocnefcTeMid AeATeNEHOCTH;

- Pa3BWBATL KPEATWBHOE MbIWNEHWE NPW PELIEHMM
WW3HEHHBIX NpobBnem

i) bazoBwe HCCNefoBaTeNbCKWe AeHCTBUA:

- BNAJIETE HABLIKAMW y4eOHO-MCCNE0BATENLCKON M
NPOEKTHOH [EATENLHOCTH, HABLIKAMW Pa3pPEWEHHA
npobnem;

- EBEBIABNATE TNPpUYMHHHO-CN2QCTEEHHEIE CBA3IW M
aKTYanMiMpoBaTe 3ajadvy, BbIABMraTe rMnNoTE3y ee
PEWEHKA, HAXOAMTL APTYMEHTEl ANA [OKa3aTeNLCTEA
CBOWX VTBEPW[EHMW, 3afjaBaTe NapaMeTpel M
KPMTEPHW pelleHunA;

- @HanW3WpoBaTe MONYYEHHBIE B XOAE PeWEHMA
3ala4yM pe3ynbTaTel, KPUTHYECKH OLUEHWBATE WX
AOCTOBEPHOCTL, MPOrHO3MPOBATe M3MEHEHHe B
HOBBIX YCNOBMAX;

- YMETE NEPEHOCHTE IHAHWA B NO3ZHABATENEHYID W
NPakTHYecky oBNacTh MU3HeJeATENbHOCTH;

- YMETb MWHTErpUpOBaTL  3HAHMA M3 pa3HbIX
npeMeTHeX obnacTei;

- BbIIBMraTh HOBbLIE WAEW, NPEANAraTh OPHrMHANLHbIE
NOAXOOLI W PEWEeHHA;

- cNOCOBHOCTE MX MCNONB30OBAHMA B
NO3HaBaTENLHOM M COLHANLHOR NPaKTHKe

HeOpPraHWYecKMx W OpPraHWYecKUx BEWecTE W MX NpeBpaleHui; BbIABNATL
B3AMMOCBAIL XMMHUYECKWX IHAHWIA € NOHATMAMW W NpecTaBNEHMAMM [pyrux
eCTECTBEHHOHAYYHLIX NPEAMETOR;

- yMeTb  WCNONB30BATE  HAUMEHOBAHMA  XWMWYECKUX  COBMHEHM
MEMAYHAPOAHOIO COK3a TEOPETUYECKOW W NPUKNAAHON XMMWK W TPUBMANBHBIE
Ha3BaHMA BaMHEWWHX BEWecTB (3ITUNeH, aueTuned, rAuLepuH, deHon,
fopmansaern, YKCYCHaA KMCNOTa, FMMUWH, VrapHeld ra3, Yrnekucnsld ras,
aMMWaK, raweHan W3BeCTb, HeraweHas W3BeCTh, NWTLEBAA COfa W APYrux),
COCTABNATL OPMYNL HEOPTaHWYECKMX W OPraHMYecKHX BeWecTs, ypaBHeHHs
XUMWYECKMX peakuyui, OOBACHATE WX CMBICA; MOATEEPHAATE XapaKTEpHbe
XMMUYECKME CBOWCTBA BEIWECTE COOTBETCTBVIOWMMH 3HCMEPHMEHTAMM W
3aNUCAMM YPaBHEHHI XMMMYECKHX PEAKLMIA;

= YMETh YCTAHABNMBATE NPUHAANEMHOCTE WIYYEHHBIX HEOPraHMY4eckux u
OpraHWYeckMx BEWecTs K ONpefeneHHbM Knaccam W rpynnaM coefuHeHWi,
XAPaKTEPW30BaTE WX COCTAE W BamHeWwWwwWe cCBOACTB3; ONPEdensTe BUALI
XMMUYECKMX CBA3EW (HOBaNneHTHas, WOHHAA, MeTannu4yeckas, BOflOpPOfAHERn),
TANBI KPUCTANNWYECKWX PEWETOX BEWECTB; KNACCHPUUMPOBATE XUMMYECKMHE
peakuyri;

- copMMpOBaTe  NPeACTaBNEHMA: 0  XWMMYECKOW  COCTABNAKUEN
ECTECTBEHHOHAYYHOW HAPTUHB MWPE, POAM XHMUM B NO3IHAHUM ABNEHWI
npupoasl, B GOPMHPOBAHMM  MBIWNEHWA W KYIBTYPBl  NIMYHOCTH, ee
(YHKUUMOHANLHOW TPaMOTHOCTH, HeoDXOAMMOR ANA PEWEHWA NPaKTHYECKUX
33a4 W IKONOTHYeCcKM ODOCHOBAHHOTO OTHOWEHWA K CBCEMY 30POBLID W
NPWPOAHON cpeae;

- YMETk MpPOBOAMTE PacyeTel N0 XUMWYecKMM hopMynam W ypaBHeHWAM
XMMMYECKMX  peakuWd ¢ Wcnonb3oBaHieM  UIMYECHWX  BENWYMH,
XapPaKTEPUIYIOWMK BEWECTEA C KONWYECTBEHHOW CTOPOHBI: Maccel, obbema
(HOpManeHele YCNOBWA) ra3oB, KONWYECTBA BEIECTBA; MWCMONL3OBATh
CHCTEMHBIE XWMWYECKME 3HAHMA JANA MNPWHATHA PelleHHA B HOHKPETHLIX
MUIHEHHBIX CUTYaLWAX, CBA3AHHLIX C BEWECTBAMH W HX NPUMEHEHHEM

OK 02.
Wecnone3oears
COEPEMEHHLIE

B 061acT¥ UEHHOCTH HAYYHOTO NO3HAHMA:
- chopMUpPOBAHHOCTE MUPOBO3I3PEHMS,
COOTBETCTBYIOWErD  COBPEMEHHOMY  YPOBH®

- YMETh NNAHWPOBATh M BRINOMHATE XMMUYECKMIA IKCNEPUMENHT (NpeBpawWeHun
OpraHW4eckux BEWeCTE Npy HarpeeaHWd, NONYHEHHWe ITHNEHA W WU3YYEHWE ero
CBOWCTE, KAYECTBEHHEIE PEAKLMK Ha ansbfernfsl, Kpaxman, YECYCHYH KHCNOTY;
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CpencTea
NOWCKA,
aHanuia u
MHTEQMNPETALMK
HHOPMALMK U
HHPOPMALMOHH
BE TEXHONOT MK
LnA
EbINONHEHWA
3apad
npodeccuoHank
HOH
ABRATENBHOCTH

PA3BMTHA Haykw W 0OWeCcTBEHHOW NPaKTHKW,
OCHOBAHHOIO Ha awanore KYNBTYR,
cnocofCTBYIOWErD OCO3IHAHMK CBOETD MEecTa B
I'IDJ'IHH"I,I'J'II:T‘H'[I-HDM MHpe;

- COBEPWEHCTBOBAHWE A3BIKOBOW M 4YMTATENLCKOR
KYNbTYPLl KK CpPefcTea B3aMMOJSHCTBMA MEHy
ADALMA W NOIHAHKWA MUpa;

- OCO3HAHHE UEHHOCTM HayYHOH [eATensHoCTH,
FOTOBHOCTE  OCYWECTEAATE  MPOEKTHYE H
WCCNef0BaTENLCKYID JEATENBHOCTE MHAWBMAYANbHO
W B rpynne;

OBnapexune YHUBEPCANbHLIMKH
No3HABATENBHBIMHKA ﬂﬁﬁtTBHHHH:
g) pabota c MHdopMaumeil:

- BNafeTk HABLIHAMHK I'Iﬂ}ﬂy'-IEHH.FI HH¢ID[IIME!L[HH U3
HCTOMHHWMHOB Pa3HbLx THNOB, CAMOCTOATENBHD
OCYWECTBAATE NOWCK, AHANW3, CUCTEMATH3ALUMID W
WHTEPNPETALMID MHDOPMALMK PA3NUYHLIX BMAOB W
(popM NpefCcTABNEHNR;

- CO3/laBaTk TEKCTE! B PAZNHYHEIX (DOPMATAX C YHETOM
HA3HAYEHHA MHPOPMALMKM W LEeNeBOH ayanTOpHM,
EbiGWpan onTUMansHyle GopMy NpefcTasneHuA W

yuebHBIMU

ELENENREEI N
- OUEHWBaTh  AOCTOBEPHOCTB,  NETWTMMHOCTL
WHQOpMaUWK, ee COOTBETCTEME MPaBOBBIM M

MOPaNnbHO-3THYECKHM HOPMaM;
- WCMONb30BaTe CPEACTBA  MHBOPMAUMOHHBIX W

I{OMM'H'HHHEIL‘HDHHI:IK TEHHDHCIFHﬁ B PEWEHHH
KOTHHTHBHBIX, KOMMYHHKATHEHBIX W
OpraHW3ayMoHHbiX  3apay ©  colmogeHuem
TpebOBaHWil 3IPrOHOMMKMN, TEXHWKM GE30MacHoCTH,
THIMEHE!,  pecypcocOepemeHHn,  NpaBoBelx W
ITHYECKMX  HOPM,  HOPM  MHQOPMALMOHHOR
He3zonacHocTw;

AEHATYPAUNA GENKOE NPH HAarPeEaHWK, UBETHEE peakyMH GenKoE; NpoBOAWTE
PEGHUWW MOHHOro o6MeHa, onpefenaTe CPegy BOAHLIX  PAcTBOPOE,
HAMECTEEHHLIE PEAKLWH Ha Eyﬂb¢aT-, I{ElpﬁCIHaT— H XNOPHI-2aHWOHBL, Ha KaTHOH
dMMOHWA; PeWaTe IKCNEPHMEHTANBHLIE 34034l N0 TeEMaM "MET.EU'IJII:I" H
"Hemetannel") B COOTBETCTBMW € NPaBMNaMM TEXHWKM GE30NACHOCTH NpH
ofipaweHnn © sewecTeamu M nabopatopHeM 000pPYAOBAHUEM; NPECTABNATL
[IE.}yﬂhTaTI:I KHMWYECKOrD 3HCNEPUMEHTA B ¢II:||}ME JANUCH y‘paBHEHHﬁ
COOTBETCTEYIOWMWX Peakuwid M (QOpMyNMpOBATE BHIEOAE HAa OCHOBE 3TWX
PE3yNETaTOR;

- YMETE dHANHIVPOEATE XUMHYECHYHD I-'IHEIJ'DPMELI,HID,. nomyvaeMyy 13 pPasHex
WCTOYHWKOB (CPeAcTB MaccoBoi HHGopMaumw, ceTe MHTepHeT W apyrue);

- BNAJETE OCHOBHBIMK METOQAMH H.Ely'-IHDrD NO3IHAHWA BEWECTE W XUMHYECKMX
AgneHnit (HabniogeHne, M3MepeHne, IKCNEPUMENT, MOAENMPOBAHHE);

- YMETb MPOBOAWTL PAcYeTbl MO XMMUYECKMM GOPMYNaM W YPaBHEHMAM
EHMHY2CHWE ]}EEIHZLI,HIT"I C HCNONBIOBAHHEM I:bHEIH‘-IEEI{HK BEMWYWH,
XapaKTepU3yIoUWMX BeWecTBa C KONMMECTBEHHOW CTOPOHbI: Maccel, ofbema
(HOpManbHble  WCNOBMA) ra3oe, KONWYECTEA BEWECTBA; WCNONL30BATh
CHMCTEMHBIE XWMWYECHWE 3IHAHWA [AA MPUHATHA pEWeHWA B HKOHKPETHBIX
HHIHEHHBIX CI-'ITy'aL[H:FIJI, CEAZAHHLIX C BEWECTEAMH W WX NPHMEHSHHEM




- BNafleTe HABLIKaMH PaCnNOIHABAHWA W 32 WTEI
WHPOPMALHM, MHDOPMAUMOHHOW BE30NacHOCTH
MHHHOCTY;

OK 04.
IthdernTmeno
B3aMMOEHCTRO
EaTk W paboTats
B KONNEKTHBE H
KOMaH[e

- TOTOBHOCTE K CAMOPa3IBMTMI, CAMOCTOATENBHOCTH
W CAMOONPERENEHMID;

-0BNAlEHWE HABLIKAMMW YYeBHO-HCCNeJ0BATENLCHON,
NPOEKTHOW W COUWANLHOKW AeATENLHOCTH;
OBnageHne YHUBEPCANbHEIMH KOMMYHUKATHBEH MK
AEUCTEWAMHK:

) COBMECTHARA JeATENbHOCTL:

- MOHMMaTe M WCNONB30BaTE  MPEMMYWECTES
KOMAHHON ¥ MHAWBWIYANEHDI paboTe;

- NPHHWMaTeE Uend CUEMEETHOH AEATENEHOCTH,
OpraHW30BLIBaTh W KOOPAWHWPOBATL AEACTBHA N0 g8
AOCTHHEHHID: COCTABAATE  NANaH  OefcTEMRA,
pacnpefenATs PONM C YYETOM MHEHWH Y4YaCTHUHKOB
0fiCyHAaTE pe3ynbTaTel COBMECTHOR paboTsl;

- KOOPAWHHPOEATE W BEINONHATE paﬁDTy B yCﬂDHHH}C
peansHOro, BWPTYankHOTO W KOMGWHWPOBaHHOTD
B3aHMOJEHCTEMA;

= DI:_FU.I'ELTHIIHTI: NOIUTHUEHOE CTpaTern4eckoe
nogefcHHWEe B PAINHYHBIX CI-‘IT'H'EILI.I'IHK, NPOABENATE
TBOPYECTED W BooDpamenune, BbiTe HHULHATHEHLIM
Oenapgeswe YHWBEPCANLHLIMW  PEryNATHBHBIMH
DEACTBHUAMM:

") npuHATHE ceba M Apyrux nogei:

= NPHHUMATE MOTHEBI W apryMeHThl Qpyrdx nogen
Nnpy asannie DEEthTﬂI{JB AEATENBHOCTH;

- NpM3HaBaTh CEOE NPaBo ¥ NPABO APYTHX MOAER Ha
OWHOKK:

- pa3BMBaTh CNOCOBHOCTE NOHUMATE MWD C MO3WLMK
APYroro Yenoeexa;

- YMETk NNAHWPOBATE W BLINONHATE XMMUYECKHA IKCNEPHMMEHT (NpeBpalieHHA
OpraHMMECcKWX BEWECTE NPW HAarpeBaHuM, NOYYEHWE ITHAEHA W W3YYEHWE Ero
CBOMCTE, KAYSCTBEHHHIE PEAKUMW HA anbErufsl, KPaxMman, YKCYCHY KWCNoTy;
AEHATYPAUNA GENKDB NPU HAarpeBaHWM, UBETHEIE PearuMu BENKDB; NPOBOAMTE
peakyM WoHHoro ofMeHa, ONpefenaTe CPeAy BOAHBIX  PAcTBOPOE,
KAaYeCTEEHHEIE DEAKUWK Ha E},I'J'II:-[IJET-, I{EIFIEI'CIHEIT— H XNOPUO-dHWOHEl, H3 KdTHOH
dMMOHWA; PEWaTe IHCNEPUMEHTANEHLIE 3afd4yd No TEMaMm "HET-EU'IIII:I" H
"Hemetanne") B COOTBETCTBMW C npaBuMnaMu TexHWkW Oe3onacHocTH npw
ofipaueHun ¢ BewecTeamn W nabopatopHelM 00OPYAOBAHWEM; NMPEfCTABNATL
pES}I'J'IbTEITI:I XHMWYECKOra 3KCNEpHMEHTd B I'tJDpI'#'IE JANMHCK y'p.EIBHEHHﬁ
COOTBETCTEVIOWMWX PeakuyWid W GOpMyNMPOBaTE BLIBOAB HA OCHOBE 3THX
DEEHJ’IbTﬂTﬂE




OK 07.
CopeicTROBAT
COXPAHEHMID
OKpyHaK e
cpeasl,
pecypcochbepex
EHHID,
NPUMEHATE
3HaHMA 0b
H3IMEHEHWHM
KiKkmarta,
MPHUHLUMNE
DepernuBoro
NPOM3EOACTES,
adekTHBHO
LeNCTEOBATE B
Ype3BbIMaHHbIX
EHTyaqHﬂJ{

B o6nacTv 3KONOTHYECKOTD BOCTMTAHWA:

- CHOPMHUPOBAHHOCTE 3KONOTMYECKOW  KYNBTYPE,
NOHWMAHWE BAWAHHA COLMANEHO-3KOHOMHMYECKMX
NPOUSCCOB HA COCTOAHUE NPUPOAHONR M COUWANBHOM
CpeAwl,  OCO3HaHWe  rnobaneHoro  xapakTepa
IHONOrUYECKHX npobnem;

- MNNAHWPOEAHWE WM OCYWECTBNEHME AEHCTEMH B
OKPYHMAKWEN CpPefe Ha OCHOBE 3HAHWA Lenei
YCTOWYWBOrD PAa3BUTHA YENOBEYECTRA;

AKTMBHOE HENPHUATHE OSWCTEWH, NPUHOCAWMWX Bpeq
OHpY#awiLed cpene;

- yHEHHE MPOrH03IWpOBEdTE HEﬁJIEerI'IpI-"IFITHbIE
IKONOTHYECKHE NOCNenCcTBMA NPennprHHMaEMblx
AEACTBHIA, NPEAOTBPALIATE MX;

- pacIUMpeH1e onLITa AeATENLHOCTH IKONOMHYECKONH
HAaNPABNEHHOCTK,

- DBNAABHHE HABLIKAMM YyeBHO-UCCNER0BATENLCKON,
NPOEKTHOW W COUMANBHOW O2ATENBHOCTH;

- ChopMUpOBATE  NPeACTABNEHMA: O  XUMWMYECHOW  COCTABNAKWEN
EETEETHEHHDHayHHDﬁ HAPTUHE MHpa, pPOOKW XMMHKW B NOIHaAHHK HBJ‘IEHHﬁ
NpHpoAL, B QOPMUPOBAHWUM  MBIUNEHWA MW KYNLTYPH  JIMYHOCTH, ee
(DYHKYMOHANEHOW TPAMOTHOCTH, HeoBXOAMMOA ONA PEWeHHA NPaKTHYECKHMX
33034 M 3KONOTWMYECKW OBOCHOBAHHOMD OTHOWEHMA K CBOEMY 310POBEK W
NpPHPOAHOR Cpepe;

- yMeTs CoBNKAATE NPaBMNA IHONOTHYECKM LEenecooBpasHoro NOBeEHWA B
BeITy W TPYAOBOW [EATENEHOCTH B LENAX COXPAHEHWA CBOETD 3[0POELA W
OKPYHA0WER NPUPOAHOH CPeAbl; YYHTLIBATL ONACHOCTE BO3EACTBHA HA MHBLIE
OPraHW3Mel ONpefeneHHeX BeWEeCTs, NOHUMARA CMBICT NOKa3aTena npefensHoi
LONYCTHMOW KOHUEHTPALKK

10




2. CTPYKTYPA ¥ COAEP)KAHUE YUYEBHOW JUCIIUILINHBI

2.1. O0beM y4eOHOM TMCHUILIMHBI U BUbI Y4eOHOI padoThI

N Bcero Cemectpbl
Bun yuebHoO# paboTh 4ACOB 1 5
YuyeOHas Harpy3ka (Bcero) 64 64
AyAuTOpHBIE 3aHATHS (BCEro) 64 64
B ToM uucne:
3aHATHA JEKIIMOHHOTO THUIIA 32 32
MIPaKTUYECKHE 3aHATHS (TPAKTUKYMBI) 32 32
[TpomerxyTounas arrecranus (3K3ameH/3auet/ug3aver) nud.3ader
OO0mast TpyA0eMKOCTh 64 64 0

2.2. CTpyKTYypa QM CHUIINHBI:

KoauuecTBO AyJAUTOPHLIX YacoB

HaumenoBaHue pa3/ieioB U TeM Beero Teoperuueck | IlpakTHueck
oe o0yyeHue | He 3aHATHSA

Pa3nen 1. O61masi u HeopraHuyeckasi XUMHs 28 14 14
Beenenue Tema 1.1. Xumus — Hayka o BelllecTBax. 4 2 2
CtpoeHue aToma
Tema 1.2. Ilepuoanyeckuii 3akoH u [lepuoanueckas
crucTtemMa XuMu4deckux anemeHToB /. Y. Menneneena. 4 2 2
CtpoeHue BemiecTBa
Tewma 1.3. ITonmumepsl. J{ucriepcHbie CHCTEMBI 4 2 2
Tema 1.4. Xumnueckue peakuuu. PacTBopsl 4 2 2
Tema 1.5. OkucCANTENEHO-BOCCTAHOBUTEIHHBIC 4 9 5
peakuuu. JIeKTPOXUMHUYECKUE MPOIECCHI
Tema 1.6. Knaccudukanus Bemects. [Ipocteie
BemecTBa. OCHOBHBIE KJIACCHI HEOPTAHUYECKUX U 4 2 2
OpPTaHUYECKUX COSAUHEHUN
Tewma 1.7. Xumus 371€MEHTOB 4 2 2
Pa3nen 2. Oprannyeckasi XuMusi 36 18 18
Tema 2.1 IIpenmer oprannueckoit xumuu. Teopus 4 5 5
CTPOCHUS OPTAHUYECKUX COCTMHECHUIN
Tema 2.2 [IpenenbHble yriaeBoJOPOAbl. DTHIECHOBBIE U 4 5 2
JTMEHOBBIE YTIIEBOAOPO/IbI
Tema 2.3. AueTuneHoBbl€ yTIeBOAOPOIbI. 4 5 2
ApoMaTudecKue yriieBoa0pO/Ibl
Tema 2.4. IIpupoiHbIE HCTOUYHUKH YTIIEBOJIOPOIOB 4 2 2
Tewma 2.5. 'napoKCUIbHBIE COSTMHEHUS 4 2 2
Tema 2.6. Anberuipl 1 KETOHBI 4 2 2
Tema 2.7. KapOoHOBBIE KUCIOTHI U UX POU3BOJIHBIE 4 2 2
Tema 2.8. YrieBoapl. AMUHBI, aMIHOKHCIIOTEI, OCIIKH 4 2 2
Tewma 2.9. AzoTconepxarniie reTeporuKInIecKre
coenuHeHus. HyknenHoBbie KUCIOThI. bronorudecku 4 2 2
AKTHUBHBIC COCIMHCHUS
Bcero no nucuuninze 64 32 32
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2.3. TemaTnueckuii IJIaH U coJlep:KaHMe Y4eOHOH AUCHMIIMHBI «XHUMHSD)

HanmenoBanmue Conep:xanue yueOHOro MaTepuasia, NPpaKTU4YeCKHe 3aHATHSA, O6LeM YACOB dopmMupyembie
pa3aesioB M TeM caMocTosiTe/IbHAs padoTa o0yuyalouierocs KOMIIETEHIIUH
1 2 3 4
Pazgea 1. O0mas u HeopraHuvdeckass XuMHus
Jlekuuu
Hayunble MeTOIbl IO3HAHMS BEIIECTB M XUMUYECKHUX sBICHUH. Ponb
HKCIIEPUMEHTA W TEOPUU B XUMHUHU. 3HAYCHUE XUMUU TPU OCBOCHUHU
BBenenne Tema 1.1. N N
X MIS — HAVKA O npodeccuit CIIO u cnenumansaocteit CIIO ectecTBeHHO-HAYYHOTO MPOQPHIIL OK 01
BeH_IeCTBa)}(IK npodeccuoHanbHOro obpazoBaHus. AToM — ciokHasg vactuua. Cocras 2 OK 02
' ATOMHOTO si/ipa. DNEeKTPOHHAast 000JI0YKa aTOMOB.
CrpoeHnue atoma
Jlekuunu
CocraB BemiecTBa. MI3Mepenue BemecTa. ArperaTHble COCTOSIHUS BEIIECTBa.
Cwmecu BeliecTs.
Jleknun
Tema 1.2 OTtkpeiTHE TNepuOaMYecKOro 3akoHa. [lepumoauyeckuii 3aKOH M CTPOEHHE
. atoma. [lonarue o xummuueckoil cBsizu. KoBalieHTHass XumHueckasi CBS3b. 2
[Tepunognueckunil
SAKOH I WNonnass xumuueckass CBsI3b. MeTainyeckas XUMHYECKas  CBS3b.
Bonoponnas xumuueckas cBsi3b. KoMmiekcoodpazoBaHue.
[Tepuoanueckas
CHCTEMA IIpakTuyeckue (iabopaTopHbie) 3aHATHS OK 02
O DJEKTPOHHBIE CXEMBI CTPOEHHUSI aTOMOB. DJIEKTPOHHbIE KOH(PUTypaluu OK 04
snementos JI. 11 aTOMOB. DJIEKTpOHHO-Tpaduueckas Gopmyina atoma. MoaennupoBanme
MGHHCHCCB'a ’ noctpoenus [leproauueckoit TaOIUIBI XUMUUECKUX dTIEMEHTOB. CXeMBbI 2
' 00pa30BaHMs BEIIECTB C PAa3IMYHBIM THUIIOM CBsA3H. OmpeneneHue
Crtpoenue BemiecTra
BAJICHTHOCTH M CTETIEHU OKUCJIEHHS] aTOMOB BelllecTB. O3HAaKOMJIEHUE CO
CBOMCTBAMH JIUCIIEPCHBIX CHCTEM. Pellenne 3a1a4d u ynpaKHEHHH 110 TEME.
Jlekumnu
Tema 1.3. 1
TToMIMEDEL Heoprannueckue nonumepsl. Oprannueckue noauMepsl. [lonarue o 2
Pbt. JHUCIIEPCHBIX CUCTEMAX. OK 01
HucniepcHble
CHCTEMbI IpakTuyeckue (JiabopaTopHbie) 3aHATHS OK 04
O3znakomieHue ¢ oOpa3iamMu MIacTMacc, BOJIOKOH, KaydyKOB, MUHEPAJIOB U 2

TOPHBIX NOpoJ1. Pemenune 3a1a4 v ynpaxHEHUH 110 TEMe
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Jlexknun
Knaccugukaius XuMHUECKUX Peakluid B OPraHMYECKOW M HEOpPraHMYeCKOn
XUMHUHM. BeposTHOCTP NpOTEKaHUs XUMHYECKHX peakuuil. CKOpocTb
XUMUYECKHUX peakuuil. Xumudeckoe paBHoBecue. [IoHATHE O pacTBOpax.
Teopust 3JIEKTPOIUTHYECKON auccoruanuu. [uaponn3 Kak OOMEHHBIN
rporecc.

Tema 1.4. IIpakTnyeckue (J1adopaTopHbie) 3aHATHUSA OK 04
Xumuyeckue CocraBieHrEe TEPMOXMMHUYECKMX YpaBHEHMH peakuuil. Beluucnenue OK 07
peakuuu. PactBopbl | ckopocTu peakuuil. PakToppl, BIMSIOMIAE HAa CKOPOCTh XUMHUYECKOU
peakuuu. Cwmemenue xumuyeckoro paBHoBecus. Ilpunnun Jle Hlatense.
PactBopel. PactBopumMocTs BemiecTB B Bojie. CriocoObI BBIpa)KEHUSI COCTaBa
pactBopoB.  IlpuroroBnenue  pacrBopa  3aJaHHOM  KOHILICHTPALMH.
OnekrponuTtnueckas auccoruanus. CHIbHbIE U CHa0ble AIIEKTPOJIUTHL.
Bomopoanbiii  mokazarenb. Omnpezgencaue Ph  pacTBopa 3JEKTPOJIMTA.
Pelenue 3a1a4 u ynpaxHeHU 110 TEME.
Jleknuu
Tema 1.5.
OKNCIHTOIEHO- OKHUCIUTENbHO-BOCCTAHOBUTEIbHBIE peakuuu. Knaccudukanus
OKHUCJIUTEIbHO-BOCCTAHOBUTENbHBIX ~ peakuuid. XHUMHUYECKHE HCTOYHUKU
BOCCTAaHOBUTEJIbHBIE
— TOKA. DJIEKTPOJIN3 PACILUIABOB M BOJIHBIX PACTBOPOB 3JIEKTPOJIMTOB. OK 02
D IeKTPOXHMHICCKHE IIpakTH4eckue (ﬂaﬁopaTvopm,le) 3aHATHA 5
IPONECCH CocraBneHne ypaBHEHMMU OKHCITUTENbHO-BOCCTAHOBUTENBHBIX  PEAKLHH.
Pemrenne 3aia4 u ynpaxHeHUH 10 TEME.
Jlekumnu
Knaccudukanus Heoprannueckux BeuiectB. Merasuibl. Koppo3us meTtanios.
Tema 1.6. OO6ume cnocoObl momydeHus MetamwioB. Hemeramnsl. BonoponHsie
Knaccudukanus coequHeHUsT HeMmeTaioB. OKCHIbI W aHTUAPUIBl KapOOHOBBIX KHCIIOT.
BenlectB. [Ipocteie | Kucnorsl oprannyeckue n Heoprannyeckue. OCHOBaHMS OpraHUYECKHE U
BEILIECTBA. Heopranuyeckue. AMQPOTEpHBIE OpPraHMYEeCKHE W HEOPTaHMYECKHe OK 01
OcHoBHble K1acchl | coeauHeHus. Conu. I'eHeTndeckas cBsI3b MEXKIy KJIacCaMH OPraHUYeCKUX U OK 04

HEOPraHWYECKUX U
OpraHNYECKuX
COEIMHEHUN

HCOPTaHNUYCCKUX COG}IHHCHHﬁ.

IIpakTyeckue (J1a00paTopHbIE) 3aHATHSA

CocraBneHue ypaBHEHHM peakiuii 1o cxeme. CocTaBieHHE CXeM
ANIEKTPOJIM3a pacCIIaBOB M PacTBOPOB BellecTB. lcmbiTaHMe pacTBOPOB
KHCJIIOT MHIUKATOpaMHu. XuMuueckue pe€akuu MEXKAY HCOPraHMYCCKHUMU
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BeulecTBaMu. [ MIpoau3 coneil pa3Iu4Horo TUIa.
Pewienne 3a1a4 1 ynpaxHEHHUH 110 TEME.

Tema 1.7. Xumusa

Jlexknun
s-OnemeHnTsl. Bogopon. Onementsl [A-rpynnsl. OnemenTsl [IA-rpynmsl. p-
DyieMeHThl. AMIOMUHUNA. Yriepoa W KpeMmHui. ['asoreHbl. XajabKOTEHBI.

S HEMEHTOR OnemenTsl VA-rpynmbl. OnemenTs! [VA-Tpynmnbl. d-D1eMeHTHI. OK 07
IpakTnyeckue (JiadopaTopHbie) 3aHATHS
W3ydenue cBOMCTB MPOCTHIX BEIIECTB M COCAUHEHUH S-, P- U d-2JIEMEHTOB.
Pemienue 3a1a4d v ynpaxxHeHHi 110 TEME.
Pa3nen 2. Oprannyeckasi XuMmusi
Jlekumnu
Tema 2.1 Ilpenmer 1 o
S ——— [Ipeamet opranmdeckoit xumuu. Teopust CTpOECHUsT OPraHUYECKUX
coenunenuit A. M. byrneposa. Kitaccudukanus opranmaeckux
xumuu. Teopus A N yrIeh (vb LA Op OK 01
coeMHeHUH. TUITBI XUMHUYECKUX CBS3€H B OPraHMYECKUX COCTUHEHUIX U
CTPOEHUSA OK 02
CrocoObl UX pa3phiBa.
OpraHUYEeCKUX
N IIpakTuyeckue (iabopaTopHbie) 3aHATHUS
COCMHEHUI .
Pelenue 3a1a4 u ynpaxHEHU 110 TEME.
Jlekuunu
I'omonornyeckuit psaa ankaHoB. XUMHAUYECKHE CBOWCTBA aJIKaHOB.
[Ipumenenue u ciocoObl MOTYUYEHUs! alKaHOB. LIMKI0anKaHBI.
Tema 2.2 I'oMonornyeckuii psg alkeHOB. XUMUYECKHUE CBOMCTBA aJIKEHOB.
IIpenenbHbie [IpuMeHenne u crocoObl MOTYYeHHS aKEeHOB. AskaaueHbl. OCHOBHbBIE
YTII€BOJIOPO/IBI. MOHSITHUSI XUMHUH BBICOKOMOJIEKYIISIPHBIX COSAMHEHUI (Ha IpuMepe OK 02
OTUIIEHOBBIE U MPOAYKTOB MOJTUMEPHU3ALUH AIKEHOB, aJIKaJUEHOB U UX OK 07
JINEHOBBIE TaJIOTeHIIPOU3BOJIHBIX).
YIJIEBOLOPOIBI IIpakTuyeckue (1abopaTopHbie) 3aHATHUS
CocraBieHne MONEKYISIPHBIX U CTPYKTYPHBIX (JOPMYI YIII€BOJOPOIOB.
CocraBnieHue ypaBHEHUHN peakiuii mo cxeme. Pemienne 3a1a4 v ynpa>kHeHUMA
110 TEME.
Tema 2.3. Jexuun
AlleTHIIEHOBbBIE l'omonoruueckuit psig ankuHOB. XHMMHYECKHE CBOMCTBA U MPUMEHEHUE OK 04
YTJIEBOIOPO/IBI. ankuHOB. [lomyyeHne ankuHOB. ['OMOJIOrMYECKH Pl ApEHOB. XUMHUYECKHE
ApomaTuieckue CBOMCTBa apeHOB. [I[puMEHEHNE U TIOJIyYEHNE APEHOB.
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YIJIEBOAOPOBI IpakTnyeckue (J1adopaTopHbie) 3aHATHS
CocraBiieHre MOJIEKYJISIPHBIX U CTPYKTYPHBIX ()OPMYIT YTIIEBOJOPOIOB. OK 02
CocraBieHue ypaBHEHUN peakiuii 1o cxeMe. Pemenue 3a1a4 v yrnpakHeHUH
10 TeMe.
Jlekuuu
Tema 2.4. Hedts. [Ipupoauslii u nonyTHbIi HeQTsIHON ra3el. KaMeHHBIH yrob.
ITpuponusie IpakTnyeckue (J1adopaTopHbie) 3aHATHS OK 01
UCTOYHUKHU OrmpezesieHre HadU4Msl HENPEEIbHBIX YIJIEBOJAOPOJOB B OCH3UMHE U OK 07
YIJIEBOJOPOJOB KepocuHe. PacTBopuMocTh  pa3nuuHbIX — HedTenpoAykKToB  (OeH3uHA,
KEepPOCHHA, JIU3EJIbHOTO TOIUIMBA, Ba3eJIMHA, TapaduHa) Ipyr B ApyTe.
Jleknun
CrpoeHnue u knaccuukanus cnupToB. XUMHUYECKUE CBOWCTBA U CIIOCOOBI
Tema 2.5. NoJIy4eHus: cnupToB. MHoroaroMuele ciupthbl. DeHo.
I'mapoxcuibHble IIpakTHyeckue (J1abopaTopHbie) 3aHATHSA OK 04
COCTMHECHUS CocraBieHre MOJIEKYJISPHBIX U CTPYKTYPHBIX (POPMYIT
KHCIIOPOJICOICPKAIINX OpraHnyeckux coeanHeHuil. CocTtaBieHue
yYpaBHEHUH peakuui 1o cxeme. PenieHue 3a1a4u u yrnpaxxHEeHUH 10 TEME.
Jlekuunu
['omonoruyeckue psapl anbJerua0B U KETOHOB. XHUMHUECKHE CBOMCTBA
aJbACTUIOB U KETOHOB. [IprMeHeHue 1 nosryueHne KapOOHUIIBbHBIX
Tema 2.6. .
PN COCJIMHEHMH. OK 02
KCTOHEL IIpakTuyeckue (iabopaTopHbie) 3aHATHUS OK 07
CocraBieHre MOJIEKYISIPHBIX U CTPYKTYPHBIX POpMYIT
KHCIJIOPOJICOICPKAIINX OpraHnYecKkux coeauHeHuil. CocTaBieHue
YpaBHEHUH peakiui 1o cxeMe. Pelienue 3a1a4d v ynpaxHeHH 110 TEME.
Jlekumnu
["oMonornyeckut ps mpeaebHbIX OJHOOCHOBHBIX KapOOHOBBIX KHCIIOT.
Tema 2.7. XUMHYECKUE CBOWCTBA U CIIOCOOBI MOTYYeHHs] KApOOHOBBIX KHCIIOT.
KapGoHnogsie OTtaenpHbIC IPEICTaBUTENH U UX 3HaUeHue. CnoxHbIe Y3Gupbl. JKUpHI. OK 01
KHUCJIOTBI U UX IIpakTHyeckue (iabopaTopHbIe) 3aHATHS
MIPOU3BOHBIC CocraBiieHre MOJIEKYISPHBIX U CTPYKTYPHBIX POPMYIT

KHCJIOPOJICOICPKAIINX OpraHnYecKnX coeauHeHuil. CocTaBieHHE
YpaBHEHUH peakiui 1o cxeMe. Pelienue 3a1a4d v yrnpaxHeHUH 110 TeME.
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Jlexknun
[TonsiTue 06 yrneBomax. Monocaxapunsl. Jlucaxapusl. [lomucaxapumsl.
Knaccudukanust u usomepusi aMuHOB. XMMUYECKHAE CBOMCTBA aMUHOB.

Tewma 2.8. [IpuMeHeHue u nojayyeHue aMuHOB. AMUHOKHCIIOTHL. benku
VYrineBoabl. AMusbl, | [IpakTHyeckue (JabopaTopHbie) 3aHATHSI OK 01
aMHHOKHCIIOTBI, Xummnueckue u (pu3nyeckre CBOMCTBA TIIOKO3bI M Kpaxmaina. CrnocoObl ux OK 07
Oenku nonyueHusi. CocTaBlieHUE MOJEKYISPHBIX U CTPYKTYpHBIX GopMyl
a30TCO/CPXKAIIUX OpraHWYecKux coeauHeHuil. (CocTaBlieHHE YpaBHEHUUN
pEeaKIuii 1o CXeMe.
Pewienne 3a1a4 u ynpaxHEeHUH 10 TEME.
Tema 2.9. Jlekuun
A3zorconepxkamme | HykinenHOBBbIE KUCTOTBI. BUOIOrHYecKy akTHBHBIC COCANHCHUSI
TeTePOLIMKINYECKHE
COEIMHEHHS. IpakTnyeckue (J1adopaTopHbie) 3aHATHUSA OK 02
HyxkenHoBbIE CocraBiieHHE MOJIEKYJSIPHBIX W CTPYKTYPHBIX (POPMYJ a30TCOAEPKALIUX OK 04
KHUCJIOTHI. oprannueckux coefauHenuil. CocTaBlieHHEe YpaBHEHHH peakiuii o cXxeMe.
Buonornuecku Pemenue 3aga4 v yrpaxHEeHUH 110 TEME.

AKTHUBHBIC COCAMHCHUA

ﬂﬂﬂ XapakmepucmuKku YpoeHs 0C60€EHUS _)/ll€6H020 mamepuana UCnoib3yroncs Cﬂedyiou;ue 0003HaUEeHU:

1. — o3naxomumenvuwlii (y3Hasanue panee u3y4eHHbIX 00bEKmMos, C8OUCMSs), 2. — penpoOYKMUBHbIIL (8bINOIHEHUE 0eSIMENLHOCMU NO 00PA3YY, UHCMPYKYUU UU NOO PYKOBOOCIBOM)

3. — npodykmueHbLIl (NIAHUPOBAHUE U CAMOCMOSMENLHOE GbINOJIHEHIUE 0esTMEeNbHOCIU, PeuleHue NPOOIEeMHbIX 3a0at)
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2.4. Conep:xaHue pa3/iesioB M CHUIITHHBI

2.4.1. 3aHATHA JEKIIHOHHOI0 THIIA

Ne
pa3
nen

HaunmenoBanue
pa3aesoB U TEM

ConeprxaHue pasjaena

®dopma
TEKYIEro
KOHTPOJIS

2

3

4

1 cemecmp

BBenenue

HayuHnble MeTo/1bl MO3HAHUS BEUIECTB U XUMHUYECKHUX
SBIICHUNA. POJIb 9KCIIEpUMEHTa U TEOPUU B XUMHH. 3HAYECHUE
XuMuH 11pu ocBoeHnu npodeccuii CI1O u cnenuanbHOCTEH
CIIO ecrecTBeHHO-HAay4YHOTO MTPOGMIIL TPOPECCHOHATHLHOTO
00pazoBaHwUsI.

Pasnen 1. OOuas 1 HeopraHudeckast XuMus

Tema 1.1.
Xumuss —
HayKa o
BEII[ECTBAX
Crpoenue atoma

CocraB BemecTBa. XUMHUYECKUE AIEMEHTHI. 3aKOH
IIOCTOSTHCTBA COCTaBa BellecTB. BeliecTBa MOIeKyIsspHOTO
U HEMOJIEKYIISIPHOTO CTPOEHUS. 3aKOH ABOTapo U €ro
ciencrsus. M3mepenne Bemecrsa. Macca aToMOB U
MOJIeKYJ. ATOMHAsi equHUIA MacCchbl. OTHOCUTENbHBIC
aTOMHas U MoJieKyJsipHas Macchl. KosnuecTBo BelecTsa.
Yucno ABorazipo. Momsipaas Macca. 3akoH ABOTaipo U €ro
ciencTBus. MossipHbII 00beM BELIECTB B ra3000pa3HOM
COCTOSTHUU. ATperaTHble COCTOSIHUS BellecTBa. TBepoe
(kpucTauyeckoe u amop(HOE), JKHUJIKOE U Ta3000pa3Hoe
arperatHble COCTOsSIHUA BemecTBa. CMecH BEUIECTB.
Paznuuus Mexay cMECsIMU M XUMUYECKMMU COEIMHEHUSIMU.
MaccoBas 1 00beMHast 1011 KOMIIOHEHTOB CMECH.
CoBpeMeHHbIE NPECTABIECHUS O CTPOCHUU aTOMa.
KopmyckynspHO-BOTHOBOH Ayalll3M YaCTHUI] MUKPOMUDA.
CocraB atoMHOrO0 siipa. HyKiI0OHBI: IPOTOHBI U HEHTPOHBHI.
W30TONBI M HYKJINBL. DJIEKTPOHHAsE 000JI0UYKa aTOMOB.
[TonsiTre 006 IEKTPOHHON OPOUTATH U DIIEKTPOHHOM
oOnake. KBaHTOBbIE 4Kcla: T1aBHOE, OPOUTAIBHOE
(moboyHOE), MarHUTHOE U CIMHOBOE. Pacnipenenenue
AJIEKTPOHOB 110 3HEPT€TUYECKUM YPOBHSAM, IOLYPOBHSM U
opOUTANIIM B COOTBETCTBUU C IPUHIIUIIOM HaUMEHbILIEH
sHepruu, npuHuunoM Ilaynu u npasunom I'ynna.
DNeKTPOHHbIE KOH(PUTypaui aTOMOB XUMUYECKUX
2JIEMEHTOB. BasleHTHBIE BO3MOKHOCTH aTOMOB XUMHUYECKHX
AJIEMEHTOB. DJIEKTPOHHAS KJIACCU(PUKALINS XUMHUUECKUX
3JIEMEHTOB: -, P-, d-, f-a71eMenThI.

Tema 1.2.
Ilepuoanueckui
3aKOH U
Ilepuoauueckas
cucreMa
XUMUYECKHUX
371eMeHTOB /I,
N. Menneneesa.
Crpoenue
BEIIECTBA

[Tepuoanueckas cucrema u crpoeHue aroma. duznueckuii
CMBICJI ITIOPSIAKOBOTO HOMEPA 3JIEMEHTOB, HOMEPOB I'PYIIIIBI
u nepuoa. [lepuonnueckoe n3MeHEHNE CBOMCTB
JJIEMEHTOB: paJuyca aTOMa; DHEPruu MOHU3ALUY;
ANEKTPOOTPULATENBHOCTH. [[pUdrHBI N3MEHEHUS
METaJUIMYECKUX U HEMETAIUINYECKUX CBOMCTB JIEMEHTOB B
rpynmnax u nepuojax, B TOM 4ucie OOJbIINX U
cBepxOounbimx. 3HaueHue Ilepuoauueckoro 3akoHa u
[lepnonnueckol cuCTeMbl XUMUYECKUX 371eMeHTOB /1. 1.
MeHeneeBa i pa3BUTUS HAYKU U TOHUMAHUSIXUMUYECKOU
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KapTUHbI Mupa. [loHaTHe 0 XuMHYEeCKOM CBSA3HU. THUIIbI
XUMUYECKUX CBSA3EH: KOBAJICHTHAs, MOHHAS, METaNINYECKast
u BogopoaHas. KoBanenTHas xumuueckas cBa3b. J(Ba
MexaHu3Ma 00pa30BaHusl 3TOM CBSA3U: OOMEHHBIN U
JIOHOPHO-aKLEeNTOpHbINA. KoBaneHTHas nosisipHas u
HenousipHas cBs3u. MloHHas xumuyeckas cBsi3b. KpaiHuil
CIy4ail KOBAJICHTHOM MOJISIPHOM CBsA3U. MexaHu3m
00pa3oBaHUs MOHHOU cBsA3U. MIOHHBIE KpUCTAIIIMUECKHE
PELIETKN U CBOMCTBA BEILIECTB C TAKUMHU KPUCTAJJIAMH.
Mertanmnudeckast Xumudeckast cBsizb. OcoObIi THUTT
XMMHUYECKOH CBSI3U, CYIIECTBYIOIINNA B METAJIJIAX U CILIABAX.
CBoiicTBa MeTaJUIMUECKOH CBsA3H. BogopoaHas xumMmuueckas
cBs3b. MexaHu3M 00pa3oBaHus Takou cBs3u. Ee
KJaccu(uKaIus: MeXMOJICKYIsIpHas U
BHYTPHUMOJIEKYJISIpHAs: BOJOPOAHbIE CBA3U. PU3nueckue
CBOICTBA BEILIECTB C BOJIOPOJIHON CBA3BIO.
KommekcoobpazoBanue. [IoHATHE O KOMITIEKCHBIX
coenuHeHusX. KoopauHanroHHoe 4uciio
KOMILIEeKcooOpa3oBarens. BHyTpeHHsis 1 BHEIIHsIS chepa
KoMIuIeKcoB. HOMeHKIaTypa KOMIUIEKCHBIX COEUHEHUM.
VX 3HaueHue.

Tema 1.3. Heopranunueckue nonumeps! 1 opranudeckue. CTpyKTypsl P,V, T
[Tommumepsl HOJMMEPOB, UX KJIacCU(UKALMA U COCOOBI OTYUYECHHUS.
Hucnepchsbie Knaccugukanus 1ucnepcHbIX CUCTEM B 3aBUCHMOCTH OT
CHUCTEMBI arperaTHoOro COCTOSIHMSI TUCIIEPCUOHHON CPEbl U
JUCIIEPCHOM (a3, a TAKKE MO0 pa3Mepy UX YACTHIL.
I'pyboaucnepcHble U TOHKOUCTIEPCHBIE cUCTEMBL. DddexT
Tunnansa. Koarynsnus B KOJUTOUIHBIX pacTBOpax. 3HAUYCHHUE
JUCIIEPCHBIX CUCTEM B JKUBOHM M HEXXUBOW NIPUPOAE U
IIPAKTHUYECKON KU3HH YEJIOBEKA.
Tema 1.4. Knaccugukarus XuMHUecKuX peakiuii B OpraHMuecKon u Y, T
XHUMHYECKUE HEOpraHn4yecKor Xxumuu. IIoHsATHE 0 XUMUYECKON pPEAKIUN.
peakuuu. Peaxium, uaymue 0e3 n3MEeHEHHsI KaYeCTBEHHOT'O COCTaBa
PactBops1 BEILECTB U C U3BMEHEHUEM COCTaBa. BepoaTHOCTH

IIPOTEKAaHNsl XMMUUYECKUX peaklunii. BHyTpeHHss sHeprus,
sHTaNbNUA. TernnoBoi 3 (HeKT XUMUUECKUX PEaKIIU.
Tepmoxumuueckue ypaBHeHus. CTaHIapTHAsI SHTAJIBIINS
peakuuii u oopazoBanus Bemects. 3akoH ['. U. ['ecca u ero
cnencTBus. JHTponusa. CKOPOCTh XUMUYECKUX PEAKIUH.
[TonsiTre o ckopoctu peakiuii. CKopocTb rOMO- U
reTepOoreHHON peakuu. DHEpPrus akTuBauuu. PakTopsl,
BIIMAIOIINE HA CKOPOCTh XUMHYECKOU peakuuu. IIonsaTue o
pactBopax. PU3NKO-XUMUYECKasl IPUPOJA PaCTBOPEHNUS U
pacTBOpoB. B3anmoaencTere pacTBOPUTEIS U
PacTBOPEHHOIO BEIECTBA. PaCTBOPUMOCTE BEILIECTB.
CrniocoObI BbIpaskeHUsI KOHIIEHTPAIMU pacTBOpoB. Teopus
IIEKTPOJINTUUECKON Auccouanu. MexaHusm
JUCCOLIMAIIMU BEIIECTB C PA3INYHBIMU TUIIAMH XUMHUYECKHUX
cBsA3eil. OCHOBHBIE NIOJIOKEHUSI TEOPUH DIEKTPOIUTHUECKON
nucconmanuu. CTerneHp dJIEKTPOIIUTHYECKON TUCCOAIUN
U GakTopbl ee 3aBUCUMOCTH. CUJIbHBIE U CPEAHNE
ANEKTpOaUTHI. Jlucconmanus Boasl. BogopoaHerit
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noka3zarenb. Cpefia BOJHBIX paCTBOPOB 3JIEKTPOJIUTOB.
['maponus kak 0OMeHHbIH npouecc. HeoGpaTtumslit
THJIPOJIU3 OPTaHUYECKUX U HEOPTraHMUECKUX COSAMHEHUN 1
€ro 3Ha4CHUE B IIPAKTUYECKOM JEATEIbHOCTH YEJIOBEKA.
OOGpatumblii TUAPOIN3 cosieid. CTyIeHYaThIi THIPOIIU3.
IIpakTHueckoe NIpUMEHEHHE

Tema 1.5. [TonsiTHe 006 OKUCIUTETLHO-BOCCTAHOBUTEIIbHBIX peakiusax. | Y, T
OxkucnurenbHo- | OKUCIUTENU U BOCCTAaHOBUTENN. OKUCIUTENBHO-
BOCCTAaHOBUTENIb | BOCCTAHOBUTEJIbHAS IBOMCTBEHHOCTh. Knaccudukamus
HBIE pEaKIuu. OKUCIUTEIbHO-BOCCTAHOBUTENbHBIX peakifil. XUMUYECKUe
SONEeKTPOXUMUY | UCTOUHUKH TOKA. DJNEKTPOIHbIE MOTEHIHAIBL. Pst
€CKHE MPOIECCHl | CTAHAAPTHBIX JIEKTPOIHBIX TOTCHIIMAJIOB
(9MEKTPOXUMHUYUECKUA PSi/I HANIPSDKEHUN METAIIOB).
["anmpBaHWYECKUE SJIEMEHTHI M IIPUHITUIIBI UX PAOOTHI.
CocraBiieHHE ralbBaHUYECKUX IEMEHTOB. DJIEKTPOIIU3
pacIuIaBoB ¥ BOJHBIX PACTBOPOB AIEKTPOIUTOB. [Iporeccsi,
MIPOUCXOSAIINE HA KATOJIE U aHOJIE. Y PaBHEHUS
AIEKTPOXUMUYECKHX TporieccoB. [IpakTuueckoe
IIPUMEHEHHUE JEKTPOJIN3A.
Tewma 1.6. Krnaccudukanus HeopranHndeckux BemecTs. [IpocTeie u vV, T
Knaccuduxanus | CI0KHbIE BewecTa. OKCHIbI, THAPOKCUIB, CONH (MX
BEIICCTB. KJaccu(uKanus, XAMHYECKHE U (PU3NIECKHE CBOMCTBA U
ITpoctsie OCHOBHBIE CcITOcO0BI nonryueHust). Meramnsl. [Tonoxenue
METaJUIOB B MEPUOANIECKON CUCTEME U OCOOCHHOCTH
BeIIcCTRA. cTpoeHus ux aToMoB. OOmIMe PU3ndyecKre U XUMHUECKHe
cBoiicTBa MeTaoB. [IpombllieHHbIE 1 1a00paTOPHBIE
crocoObl nomy4yeHus: metayuioB. Hemeramnsl. [lonoxenue
HEMETAJUIOB B MEPUOINIECKON CHCTEME U OCOOCHHOCTH
cTpoeHus ux aToMoB. OOmIMe QPu3nyecKre U XUMHUECKHe
cBoiicTBa HeMeTaioB. [IpombllieHHbIE U 1a00paTOPHBIE
CrocoObl MOyYEHUs] HEMETAJUIOB.
Tema 1.7. Bonopoansie coenuHeHust HeMeTamuioB. OKCUABI U vV, T
OcHOBHbIE AHTUJIPUIBI KapOOHOBBIX KUCIOT. KHUCIOTH opranndeckue u
KJIaCChI Heoprannyeckue. Kiraccudukanmst opraHnueckux u
HEOpPraHMYECKH | HeOpraHM4eckux kuciaot. OOime cBoWCTBa KUCTOT.
X U OcHOBaHUsI OPTraHNYECKUE U HEOPTaHUYECKHE.
OpraHUYECKUX AmMoTepHbIe OpraHu4YecKie U HeOpraHMUeCcKue
COCTMHEHU N coenuHeHUs1. OCOOCHHOCTH CBOMCTB COJICH OPraHUYECKHUX U
HEOPraHUYECKUX KUCIIOT. [ 'eHeTnYecKast CBsI3b MEXY
KJIaCCAaMU OPTaHUYECKUX W HEOPTaHWYECKUX COCTMHCHHUIA.
Tema 1.8. s-OnemenTtsl. Bogopoa. /[BolicTBEHHOE MOJIOKEHUE vV, T
XuMus BOJIOPO/Ia B IEPUOANYECKON cucTeme. M30Tombl BOJIOpOaa.
3JIEMEHTOB Ponbe Boopona B :kuBOM 1 HE)XMBOM nipupoe. Boxa. Poib

BOJIBI KaK Cpe1000pa3yroIIero BEImecTBa KIeTKU. DIeMEHTHI
I, Il A-rpynmn. O6mas XxapakTepuCcTHKa IET0YHbIX
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MetasuioB. [lonyuenue, pu3ndeckne U XUMHUIECKUE
CBOMCTBA MIEIOYHBIX METAJJIOB. P-DJIEMEHTHI.
XapakTepucTHUKa AIFOMUHUSA, YIIEpoaa, KpEMHUS,
rajJjioreHoB, XaJbKoreHoB. [lomydenue, ux pu3ndecKue u
XUMu4eckue cporictBa. DnemeHTsl IV , V A-rpynm. OOmas
XapaKTEPUCTHKA JIEMEHTOB 3THUX I'PYIII HA OCHOBAHUH MX
nosnoxkeHus B [lepuoanueckoit cucreme anementon Jl. U.
MenneneeBa u crpoeHust aToMOB. OCOOCHHOCTH CTPOCHHUS
aToOMOB d-3J1€EMEHTOB

Paznen 2. Opranuyeckast XUMus

9 Tema 2.1 [TonsiTue 06 OPraHUYECKOM BEILIECTBE U OPraHMYECKON vV, T
[Ipenmer xuMuu. Kpatkuii o4epKk UCTOPUHU Pa3BUTHS OPraHUYECKOM
OpraHU4eCcKOM xuMuHU. OCHOBHBIE MTOJIOKEHHSI TECOPHH CTpoeHUs A. M.
xumuu. Teopust | byrinepoBa. XuMrU4eckoe CTpOCHHUE U CBOMCTBA
CTpOCHUS oprannveckux Bemects. [lonstie 00 nzomepun. CriocoObl
OpraHUYECKUX OTOOpaKEHHS CTPOSHUS MOJICKYJIBI ((hOPMYJIbI, MOJICIIH).
COEIMHEHUN Knaccugukarus opraHHuecKiX BEIIECTB B 3aBUCUMOCTH OT

CTpoeHus yriiepoaHoii nenu. [lonsatue pyHKIHMOHATHHON
rpynnsl. [IoHATHE 0 TUIIAX U MEXaHMU3MaX peaklyil B
OpraHNYeCKON XUMUHU.

10 | Tema 2.2 [Tonsitrie 06 yriaeBomopoaax. OCOOEHHOCTH CTPOCHHS vV, T
[TpenenbHbIe MpellebHBIX YTIEBOAOPOIOB. AJKAHBI KaK MPECTaBUTEIN
YIJIEBOAOPOABL. | MPEAENbHBIX YIJIEBOJOPOI0B. XUMHUECKHUE CBOMCTBA
DOTUJICHOBBIE U | ajKaHOB. Peakiuu: rajoreHupoBaHue, HUTPOBaHUE,

JTMCHOBBIC JETUAPUPOBAHUS, TOPEHUS, KATATUTUIECKOTO OKUCIICHUS
YIIEBOAOPOABl | alkaHOB. KpeKuHT ankaHOB, pa3IUYHbIE BUbI KPEKUHTA,

MIPUMEHEHUE B MPOMBINIICHHOCTH. [Tponn3 u KoHBepCcus
MeTaHa, u3oMepH3anus ankanoB. O0IacTy MpUMEHEHHS
ankaHoB. [IpoMEBIIITICHHBIE CTIOCOOBI TTOTYYCHHS AJTKAHOB!
MOJIy4YEHUE U3 MPUPOIHBIX UCTOYHUKOB, KPEKHHT
napauHOB, MOJIYYCHHUE CHHTETUIECKOTO OCH3MHA,
razuduKanus yris, THApUpoBaHre ankaHoB. JlabopaTopHbie
crocoObl TIOJTyYeHMsI alIKaHOB: cMHTE3 Bropia, nekap-
OOKCUITUpPOBaHUE, TUAPOIIN3 KapOuaa aTFOMUHUS.
["'omostornyeckuit psa 1 HOMEHKIaTypa HUKIOATKaHOB, HX
obmras popmyna. [Tonydenue u ¢puznueckue cBoiicTBa
MUKJIOAIKAHOB. XMMHYECKHE CBOMCTBA IIUKIIOAJIKAHOB.
Peaknuu npucoeInHeHNs U paAuKaIbHOTO 3aMEILIEHHUS.
['omonoruyeckuii psig u ob1ias hopmysa alKeHOB.
N30oMepus 3TUIIEHOBBIX YIIEBOAOPOIOB: MEKKIACCOBAS,
YIJIEPOJHOTO CKEJIETa, MOJOKEHUS KPATHOM CBA3H.
Oco0eHHOCTH HOMEHKIATYPhI TUJICHOBBIX YIIEBOIOPOIOB.
Pu3NYECKUE CBOMCTBA ATKEHOB. XUMHUUYECKHE CBOMCTBA
aJKeHOB. Peakiuu rajJloreHupoBaHusl,
TUAPOTAIOTCHUPOBAHUS, TUIpATAIINH, THIPUPOBAHMUSL.
[TpaBuno MapkoBHuKOBa U 3aiieBa. JlabopatopHbie
crocoObI morydeHust akeHoB. [loHaTre u Kinaccupukamnms
JIMEHOBBIX YTJIEBOJOPOAOB MO B3aUMHOMY PaCIIOI0KEHUIO
KpaTHBIX CBSI3€il B MoJieKyie. HoMeHkiaTypa JueHOBBIX
YTJIEBOJOPOAOB. XUMUYECKHE CBOMCTBA aJIKA/IUECHOB.
[Tomumepuzarus queHoB. CriocoObl TOTYYEeHHS TUEHOBBIX
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yrieBogopoaoB: padoTsl C. B. JleGenena, nerunpupopanue
AJIKAHOB.

11

Tema 2.3.
A1ieTHIICHOBBIC
YTJIEBOJOPOIBI.
Apomarnyeckue
YTJIEBOJIOPOIBI

['omonoruyeckuit ps u obmas Gopmyna aJKuHOB.
HomeHnkiiatypa aneTuiieHOBbIX yIiieBogopoaoB. M3omepus
MEXKJIaCCOBast, YTIIEPOJHOIO CKEJIETa, OJIOKEHUSI KPaTHON
CBsI3U. XMMHUUYECKHE CBOMCTBA U PUMEHECHHUE AIIKUHOB.
Peakuus Kyuepona. [IpaBuio MapkoBHHKOBA
IPUMEHUTEIBHO K aneTuwieHaM. [logBuxHOCTh aTOMa
BOJI0pOJia (KUCIOTHBIE CBOMCTBA aIKMHOB). OKUCIIeHHE
ankuHoB. Peakuus 3enunckoro. Ilpumenenue
allETUJICHOBBIX yriaeBoAopoaoB. [lonnBuHunanerar.
[Tonyuenue ankuHoB. [lonydeHne aneTuieHa NupoaIu30M
MeTaHa U KapOUIHBIM METOAOM. beH30:1 KaKk mpecTaBuTeNb
apeHoB. Pa3zBuTre npeacTaBieHU 0 CTPOEHUHU OEH30a.
CoBpeMeHHbIE MPEICTaBICHUS 00 ANEKTPOHHOM U
IPOCTPAaHCTBEHHOM CTpoeHuu OeH3ona. ['omomnoru GeH3ona,
UX HOMEHKJaTypa, oOuias ¢popmyna. dusndeckue cBONCTBA
apeHoB. XMMHUYECKHE CBOMCTBA apeHOB. IIpumeps! peakunii
ANEKTPOPUIBHOTO 3aMEIICHHUS: TAJIOT€HUPOBAHMS,
AIKWIMPOBAHMsSI, HUTPOBaHUs, CyiIbpupoBanus. Peakuun
THJIPUPOBAHUS U IPUCOCTUHEHHS XJI0pa K OeH301y.
Oco0eHHOCTH XMMHUYECKUX CBOMCTB rOMOJIOIOB OEH30J1a.
[IpupoHbIE HCTOYHUKH ApOMATUYECKUX YTIIEBOI0-

poJI0B. ApoMaTu3alysl aJIKaHOB U LIUKJIOAIKAHOB.
AnkunupoBaHue OeH30a.
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Tema 2.4.
[Tpuponnsie
MCTOYHUKHU
YTJIEBOJOPOAOB

Haxoxnenue B mpupoae, cocTaB U U3NIECKUe CBOWCTBA
Hedtu. [Ipombinennas nepepadboTka HedTH.
Pextudukanys HeTH, OCHOBHBIE (PpaKIIUK €€ pa3esIeHus,
UX ucnoib3oBaHue. Bropuunas nepepaboTka
HepTenpoaykToB. KauecTBo aBTOMOOMIIBHOTO TOILIIMBA.
OxranoBoe uncio. [Ipupoanslii u monyTHbIN HeTAHON
ra3pl. CpaBHEHHE COCTaBa IPUPOIHOTO U MOMYTHOTO ra30B,
UX NIPAKTUYECKOE UCIIOJb30BaHne. KaMeHHBbIN yroJb.
OcHOBHbIE HaNpaBJIEHUS UCIOIb30BAHU KAMEHHOIO YTJISl.
KokcoBaHue KkaMEHHOTO yriisi, Ba)KHEHIINE IPOITYKThI TOTO
nporecca. DKOJIOTHYECKUE acTIeKThl J00bIYH, TepepadoTKU
Y MICTIOJIb30BaHUS TOPIOYNX HCKONIAEMBIX.

vV, T
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Tema 2.5.
['unpokcunpHbIe
COEUHEHUS

Krnaccudukanusi cnupToB 1o THITY yTIE€BOAOPOTHOTO
paaukana, Yucily TMAPOKCUIIBHBIX TPYII U TUITY aToMa
YTJIEpO/1a, CBA3aHHOTO C TUAPOKCHIIBHON TPYIIION.
DNEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHUE
TUAPOKCHIIBHON TpyNIibl. BiusitHue cTpoeHus ciupToB Ha UX
¢dbuznyeckue cBoiicTa. I'oMomoruyeckuit ps nmpeaebHbIX
OJTHOATOMHBIX CITUPTOB. M30MepHs 1 HOMEHKJIaTypa
AIKaHOJIOB, UX 001mas Gopmyna. XuMUYECKHe CBOHCTBA
aJKaHoJIoB. PeakiimonHast CmocoOOHOCTh MPEIeTbHBIX
O/IHOATOMHBIX CIIUPTOB. Peakiinu, moaTBEpKAaroIne
KHUCJIOTHBIE CBOMCTBA CIUPTOB. Peaknun 3aMeneHus
TUAPOKCHIIBHOM Tpyninbl. MeXMONeKyIspHas JeruapaTains
CIIUPTOB, YCJIOBUS 00pa3oBaHus MpocThX 3¢upoB. CriocoObl
MOJIy4eHUs! CHUPTOB. [ UAPOIN3 ranoreHaaKaHoB.
['maparanys aqkeHoOB, YCJIOBHSI €€ POBEACHUSI.

vV, T
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BoccranoBnenne kapOOHMIBHBIX COCTUHEHUMN.
MHoroaromHsie ciupThl. MI30Mepust 1 HOMEHKIATypa
MpeJCTaBUTENEH ABYX- U TPEXaTOMHBIX CIIMPTOB.
OC00CHHOCTH XUMHYSCKUX CBOMCTB MHOTOATOMHEIX
CIIUPTOB, MX KaueCTBEHHOE 0OHapyxeHue. OTaenbHbIe
MPEJICTABUTENN: STHIICHTIINKOb, TIUIEPHH, CITOCOOBI NX
MOJTy4YEHHUS, TPaKTU4YeCKOoe NpuMeHeHre. OeHo.
DIEKTPOHHOE U MTPOCTPAHCTBEHHOE CTpOeHUE (eHOoIa.
B3anmHoe BIusgHUE apoMaTHYECKOr0 KOJblia U
THJIPOKCUIIBHOM IpymIibl. XMMHUYECKHE CBOMCTBA (heHOa
KakK (QYHKIHS €T0 XMMHYECKOTO CTpoeHus. bpomupoBanue
(deHomna (kauecTBEHHAsI PEAKIIHs ), HUTPOBaHUE (MMMKPUHOBAS
KHCJIOTA, €€ CBOMCTBA M MpuMeHeHue). OOpa3oBaHue
OKpPalIEHHBIX KOMIUIEKCOB C HOHOM Fe3*. [Ipumenenue
¢denomna. [Tonyuenue ¢heHoIa B IPOMBIIICHHOCTH.
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Tema 2.6.
ANLnerunel u
KETOHBI

I'omonoruyeckue psapl anbaeruioB U KeTOHOB. IlonsATHE 0
KapOOHMJIbHBIX COEJMHEHUSAX. DJIEKTPOHHOE CTPOCHUE
KapOOHMIILHOH rpynmbl. i3oMepust 1 HOMEHKIIaTypa
aJbJIETUI0B U KeTOHOB. dU3ndecKue cBONCTBA
KapOOHMJIbHBIX COCMHEHUH. XUMHUECKUE CBOCTBA
aJbJIETUIOB U KETOHOB. Peakiium OKMCIIeHUs aJlbJeTU/I0B,
KAa4eCTBEHHBIC PEAKIIMM HA aJbJETUIHYIO Irpymy. Peakuun
HOJIMKOH/ICHCAIIUH: 00pa3oBaHue
denonopopmanbaeruaHbIX cMoil. [lpumenenne u
HOJy4eHHe KapOOHMIbHBIX coenHeHui. [Ipumenenue
aJbJIETU/I0B U KETOHOB B OBITY U IIPOMBILIEHHOCTH.
AJnblieruipl ¥ KETOHbI B Ipupoie (3¢upHble Macia,
dbepomonnl). [TomydueHrne kKapOOHUIBHBIX COSTMHEHUN
OKHUCJICHHEM CIIUPTOB, TUAPATALIUEN aJIKNHOB, OKUCICHUEM
YTJIEBOJOPOOB.
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Tema 2.7.
KapOonoBsie
KHCJIOTHI ¥ UX
POU3BOJIHBIE

[TonsiTrie 0 KapOOHOBBIX KUCIOTAX U UX KJIacCU(UKaIIMSL.
DJEKTPOHHOE U IPOCTPAHCTBEHHOE CTPOEHUE
KapOOKCUIIbHOM rpynibl. ['oMoorudyeckuil psj npeaeabHbIX
0JIHOOCHOBHBIX KapOOHOBBIX KHUCJIOT, UX HOMEHKJIAaTypa 1
n3oMepust. XuMHUYeCKHe CBOMCTBA KApOOHOBBIX KHCIIOT.
O6pa3zoBaHne GYHKIMOHATIBHBIX IPOU3BOIHBIX KAPOOHOBBIX
kucnoT. Peakuuu stepuukanuy. AHTUIPUIBI KApOOHOBBIX
KHCJIOT, UX MoJTydeHue U npuMenenune. CriocoObl MorydeHus
KapOOHOBBIX KUCIOT. OOIIME CIIOCOOB! MOTyUEHUS:
OKHCJICHHE AJIKaHOB, aJIKEHOB, IIEPBUYHBIX CIIUPTOB,
anpAeTu10B. BaxkHelme npeacTaBuTen KapOOHOBBIX
KUCJIOT, UX Ononorndeckas ponb. CTpoeHue u
HOMEHKJIaTypa CJI0XKHBIX 3(UPOB, MEKKIIACCOBAS N30MEPHS
¢ KapOOHOBBIMH KHcT0TaMH. CIIOCOOBI MOTyYEHUS CIOKHBIX
s¢upoB. JIaBcaH Kak NpeJCTaBUTENb CHHTETUYECKUX
BOJIOKOH. XMMHUYECKNE CBOMCTBA U IPUMEHEHUE CIIOKHBIX
a¢upoB. XKupsl Kak cl10xKHbIE FIPUPHI TIUIEPUHA.
KapOoHOBBIE KUCIIOTHI, BXOJISIINE B COCTAB KHUPOB.
XHUMHUYECKUE CBOMCTBA KUPOB: THIPOJIN3, OMBUICHHUE,
rUApUpoBaHue. buosorndyeckas posib KUPOB, UX
MCIIOJIb30BaHUE B OBITY U NpOMBbINUIEHHOCTH. ConH
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KapOOHOBBIX KUCIIOT. MblIa, CYIITHOCTh MOIOIIIETO JICHCTBUSI.
OTHo1IeHne MbLIa K KecTKou Boje. CUHTETUYECKHE
moromue cpeactBa — CMC (meTepreHTsl), uxX
MIPEUMYIIECTBA U HEJIOCTATKHU.
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Tema 2.8.
YrneBoasl.
AMUHBI,
AMHHOKHCIIOTHI,
Oenku

[Tonsitue 06 yrineBogax. Kimaccudukamnus yrieronos. MoHo-
, IA- ¥ TIoJIncaxapuasl. buonorudeckas poib yrieBogoB, UX
3HaYeHHE B KU3HU YelloBeKa U o01iecTBa. MoHocaxapuabl.
['mroko3a, cTpoeHHe ee MOJIEKYJIbl M (PHU3UYECKUE CBOIMCTBA.
Tayromepusi. XMMHUYECKHE CBOMCTBA TIFOKO3bI: PEAKIUHU 10
IBJETUAHON rpymIe («cepedpsSHOro 3epKaliay, OKHCICHHE
a30THOW KHUCIIOTOM, ruipupoBanue). Peakiuu rimroko3bl Kak
MHOI'0aTOMHOT'O CIIUPTA: B3aUMOJEHCTBHE IIFOKO3BI €
ruapokcuioM meau (I1). Pazauunbie Tubl OposkeHHs
(ciupToOBOE, MOJIOUHOKUCIIOE). [ JTI0K03a B IPUpOJIE.
buonornueckas ponb 1 NpUMEHEHHE I10K03bl. DpyKTO3a
KaK M30Mep II0K03bl. CpaBHEHHE CTPOEHUS MOJIEKYJIbI U
XUMHUYECKHUX CBOMCTB IUIFOKO3bI U GPYKTO3bl. DpyKTO3a B
IpUpOJIE U ee Ouosiornyeckas posib. Jlucaxapusbl.
Crpoenue aucaxapuoB. CTpOCHHE U XUMUYECKHE CBOMCTBA
caxapo3sl. JIakT0o3a 1 ManbTO3a KaK M30MEPHI Caxapo3bl.
[Tonucaxapuasl. OO1Iee cTpoeHHE TOTUCAXAPHUIOB.
Crtpoenue MoJieKyibl Kpaxmaiia. @u3nyeckre CBOMCcTBa
Kpaxmalia, ero HaXOXICHHUE B IPUPO/Ie U OHoIOrnyecKas
pouib. I'ninkoreH. XuMuueckne CBOMCTBA KpaxMaia.
CpaBHeHHE CBOICTB Kpaxmaia U LEJUIH0JI03BI.
Krnaccudukanus u n3omepus aMuHoB. ['oMosioruueckue
PSABI IPEEIbHBIX aTu(paTHUECKUX U apOMATUYECKUX
aMUHOB, U30MEpUs U HOMEHKJIaTypa. XMMHUYECKUE CBOMCTBA
amuHOB. [Ipumenenue u nomyuyeHue aMuHoB. [loustue o6
AMUHOKUCJIOTaX, UX KJIACCU(PUKALUSI U CTPOCHHUE.
JIBOVICTBEHHOCTH KMCIIOTHO-OCHOBHBIX CBOVCTB
AMUHOKHCJIOT U €€ MPUYMHBL. Peakiiuu KoHIeHCcaluu.
ITentunHas cBaA3b. CHHTETUYECKUE BOJIOKHA.
Knaccudukanus Bonokos. [lonyyeHne aMUHOKHUCIIOT, UX
npuMeHeHue u ouonornyeckas GpyHkuus. benku. benku kak
MpUPOHBIE oauMepsl. [lepBuuHas, BropuuHas, TpeTUUHAS
Y YETBEPTUYHAs CTPYKTYphI O€NKOB. XUMUYECKUE
CBOMCTBa OJIKOB: TOpPEHHUE, IeHATypaLys, THIPOIN3,
KauecTBEHHbIE (1IBETHbIE) peakuu. buonornyeckue
(byHKIMU O€NKOB, X 3HAUYEHHE.
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Tema 2.9.
A3zoTcoaepikaiil
ne
reTepOIUKINYEC
KHUe
COCIUHCHHS.
Hyxnennossie
KUCJIOTEL.
buonornuecku
aKTHUBHBIE
COE€IUHEHMUS

HyxnenHnoBblie kucinoTsl. HykienHOBBIE KUCIOTHI Kak
IIPUPOJHBIE TOIUMepsl. HykneoTuapl, ux cTpoeHue,
npumepsl. AT® nu AJID, ux B3auMOINpEBPALLIEHUE U POJIb
storo npouecca B mpupoze. [Tonstue [JHK u PHK.
Crpoenne JIHK, ee nepBuuHas u BTOpUYHAs CTPYKTYpA.
Permukarnus JIHK. [Tonstue o pepmeHTax kak o
OMOJIOTMYECKUX KaTaau3aTopax OelKOBOW MPUPOIBI.
Knaccudukanmst pepmenton. 3naueHue GepMeHTOB B
OMOJIOTUH U IPUMEHEHHE B MpOMBbINIUIeHHOCTH. [ToHATHE O
BuTtamuHax. Ux kiaccudukanus u odoznauenue. [lonsarue o
rOpMOHaxX Kak OMOJIOTMYECKH aKTUBHBIX BELIECTBAX,
BBITOJIHSIFOIUX SHJIOKPUHHYIO PETYIISINIO
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KHU3HEAesITeNIbHOCTH oprann3mMoB. Kiaccudukanus
TOPMOHOB: CTEPOU/IbI, TIPOU3BOJHBIE AMUHOKHCIIOT,
MOJIMNIENTUIHBIE U OeJIKOBbIE TOPMOHBL. OT/IeIbHBIE
NPEJCTaBUTEIIN: ICTPAIUOI, TECTOCTEPOH, MHCYJIHH,
aapenanu. [lonsaTtue o nekapcTBax Kak
XMMHOTEPANEeBTUUECKUX Mpernaparax. [ pymnis JIeKapcTB:
cynbdamMusl (CTPENTONN ), aHTHOMOTHUKH (TICHUIIMILIINH),
AHTUIMPETUKHU (aCIMPUH), aHAIBIETUKU (aHAJIBIUH).
MexaHu3M JIeHCTBUS HEKOTOPBIX JIEKAPCTBEHHBIX
IpenapaToB, CTPOCHUE MOJIEKYII, IPOTHO3UPOBAHUE CBOMCTB
Ha OCHOBE aHAJIM3a XMMHYECKOTO CTPOCHUS. AHTUOMOTHUKH,
UX KJaccu(UKaLus Mo CTPOSHUIO, TUIY U CIIEKTPY
IECUCTBUA.

[Ipumeuanne: T — TtectupoBanme, P — wHamucanue pedepara, Y — yctHbii ompoc, KP —
KOHTpOJIbHAs paboTa

2.4.2./2.4.3. [IpakTHiecKue 3aHATHS/ CEMUHAPBI

Ne ®opma
pa3 | HaumenoBanue TEKYILIETO
Coneprkanue paszjiena
JIe7l | pa3ziesioB U TEM KOHTPOJIS
a
1 2 3 4
1 cemecmp
Paznen 1. O0Omas n HeopraHudecKass XUMHUS
1 Tema 1.1. CocTaB BeliecTBa. XUMHUUYECKHE DIIEMEHTEL. 3aKOH VY, T
XuMHUs — HayKa | IMOCTOSIHCTBA COCTaBa BELIECTB. BelecTBa MONEKYIISIPHOTO
0 BelecTBax 1 HEMOJIEKYJIIPHOTO CTPOEHHUSI. 3aKOH ABOTaJpO U €ro

Crtpoenue atoma | cinenctsus. M3mepenue BemiectBa. Macca aToMOB U
MOJIEKYJ. ATOMHas equHUIa Maccbl. OTHOCUTEIbHBIE
aTOMHas U MoJIeKyJsipHas Macchl. KonnuecTBo BelecTsa.
Yucno ABoranpo. MonspHas Macca. 3akoH ABOraapo U ero
cienctTBusi. MoJisIpHBIi 00BEM BEIIECTB B Ta3000pa3HOM
COCTOSTHUH. ATperaTHble COCTOSIHMS BelecTBa. TBepaoe
(kpucTtaymnyeckoe u amop(Hoe), )KUAKOE U Ta3000pa3HOe
arperatHble cOCTOsIHUA BeniecTBa. CMecH BELIECTB.
Paznuuus Mexxay cMecsIMU U XUMUYECKUMU COEAMHEHUSMHU.
MaccoBast 1 00beMHast 10JI1 KOMIIOHEHTOB CMECH.
CoBpeMeHHbIE MPECTABICHUS O CTPOCHUHN aTOMa.
KopnyckysisspHO-BOIHOBOM Ayalli3M YacTHUL MUKPOMUDA.
CocraB atoMHOrO0 siipa. HyKiI0HBI: IPOTOHBI U HEHTPOHBHI.
W30TONBI M HYKJINUBL. DJIEKTPOHHAsE 000JI0UKa aTOMOB.
[TonsiTrie 006 MEKTPOHHON OPOUTAIN U SJIEKTPOHHOM
oOnake. KBaHTOBBIE UKCla: T1aBHOE, OPOUTAIBHOE
(moboyHoE), MarHUTHOE U cIMHOBOE. Pacnipenenenue
AIIEKTPOHOB I10 SHEPT€TUUYECKUM YPOBHSM, IIOyPOBHAM U
OopOUTANIIM B COOTBETCTBUU C MIPUHIIUIIOM HaUMEHbILIEH
sHepruu, npuHuunom Iaynu u npasunom ['yHaa.
DneKTPOHHbIE KOH(UTypaluyu aTOMOB XUMUYECKUX
2JIEMEHTOB. BajleHTHBIE BO3MOKHOCTH aTOMOB XMMHYECKHX
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HIIEMEHTOB. DIIEKTPOHHAS KJIacCH(DUKAIIUSA XUMUUIECKUX
3JIEMEHTOB: S-, P-, d-, f-oIeMeHTEHI.

Tema 1.2.

ITepuoanueckuit

3aKOH U

Ilepnonnueckas

cucreMa
XUMHYECKUX
ajieMeHTOB /I,

H. Meuneneena.

Ctpoenue
BELIECTBA

[lepuonnueckas cucrema u ctpoeHue aroma. Ou3ndeckuit
CMBICJI TOPSIAKOBOTO HOMEPA 3JIEMEHTOB, HOMEPOB I'PYIIIIBI
u nepuoa. [lepnonnueckoe n3sMeHeHUEe CBOMCTB
AJIEMEHTOB: pajJinyca aToMa; SHEPTUU MOHU3AIUY;
ANEKTPOOTPULATENBHOCTH. [[pudunHbI H3MEHEHN
METaJUIMYECKUX U HEMETAJUTMYECKUX CBOMCTB 3JIEMEHTOB B
rpynnax u nepuojiax, B TOM Yucie OOJIbIINX U
cBepx0Oonpumnx. 3HaueHue [leproauueckoro 3aKoHa u
[lepuonnueckoi cucTeMbl XUMUYECKUX 351eMeHToB /1. 1.
MeneneeBa i pa3BUTUSL HAYKH U TOHUMAHUSIXUMUYECKON
kapTuHbl Mupa. [londarue o xumudeckou cBsi3u. Tumbl
XUMHUYECKUX CBSA3EH: KOBAJICHTHAs, MOHHAS, METANINYECKast
u BogopoaHas. KoBanenTHas xumuueckas cBsa3b. J(Ba
MexaHu3Ma 00pa30BaHuUsl 3TOM CBSA3U: OOMEHHBIN U
JIOHOPHO-aKUEeNnTopHbId. KoBaneHTHas noisipHas u
HenousipHas cBs3u. MloHHas xumuueckas cBsa3b. Kpaiinuit
Ciy4yall KOBaJICHTHOM NOJIAPHOM CBsA3U. MexaHu3m
00pa3oBaHUs HOHHOU cBs3U. MIOHHBIE KpUCTAIIIMUECKHE
PELIETKN U CBOMCTBA BEILIECTB C TAKUMHU KPUCTAJJIAMH.
Merammueckass XuMu4eckas cBsi3b. OcoObIi TUTIT
XUMHUYECKOH CBSA3H, CYHIECTBYIOLIMI B METaJUlaX U CILJIaBaX.
CaoiicTBa MeTaJUIMUECKOM CBs3U. BogopoaHas xumudeckas
cBs3b. Mexanu3m o0pa3oBaHus Takoi cBsizu. Ee
KJIaccu(UKaIus: MeXMOJICKYISIpHAs 1
BHYTPHUMOJIEKYJISIpHAsi BOJOPOAHbIE CBSI3U. DPU3NUECKHe
CBOICTBA BEILIECTB C BOJIOPOJHON CBA3BIO.
KommekcoobpazoBanue. [ToHsATHE O KOMITIEKCHBIX
coenuHeHUsAX. KoopauHaIMOHHOE YUCIIO0
KOMIUIeKCOooOpa3zoBatens. BHyTpeHHsis 1 BHelIHsIs cepa
KoMIUIeKcOB. HomMeHKaTypa KOMIUIEKCHBIX COETMHEHUM.
WX 3HaueHue.

v, T

Tema 1.3.
ITonumepsl
HucnepcHsbie
CHUCTEMBI

Heoprannueckue nonumeps! 1 opranudeckue. CTpyKTypsl
MOJMMEPOB, UX KJIacCU(UKAIUSA U CIOCOOBI MOTYUYESHHUS.
Knaccugukanus qucrnepcHbIX CUCTEM B 3aBUCUMOCTH OT
arperaTHOro COCTOSIHUS TUCIIEPCUOHHOM Cpelbl U
JTUCIIEPCHOM (a3bl, a TAKKE MO pa3Mepy UX YaCTHIL.
I'pyboaucriepcHble U TOHKOIUCTIEPCHBIE cUCTEMBI. DddexT
Tunnans. Koarymsiust B KOJUIOUIHBIX pacTBOpax. 3HaAYCHHE
JIUCIIEPCHBIX CUCTEM B KUBOU U HEXKXUBOH IIPUPOAEC U
IIPAKTHUYECKON KU3HH YEJIOBEKA.

P,V, T

Tema 1.4.
XuMuyeckre
peaKIyu.
PactBopsl

Knaccugukaius XuMHUecKuX peakiuii B OpraHMuecKon u
HEOpraHn4YecKor XumMuu. IIoHITHE 0O XUMUYECKON pEAKIUN.
Peaxium, uaymue 0e3 n3MEeHEeHHUs KayeCTBEHHOI'O COCTaBa
BEUIECTB U C U3MEHEHUEM cocTaBa. BeposTHOCTh
IIPOTEKAaHNs XMMUUECKUX peaklnii. BHyTpeHHss sHeprus,
sHTaNbNUA. TemnoBoil 3¢ (HeKT XUMUYECKUX PEaKIIH.
Tepmoxumuueckue ypaBHeHus. CTaHIapTHAsI SHTAJIBIINS
peakuuii u o6pazoBanus BemecTs. 3akoH . U. 'ecca u ero
cnenctBus. JHTponusa. CKOPOCTh XUMUYECKUX PEAKIUH.
ITonsiTe 0 ckopocTu peaknuid. CKOpOCTb TOMO- U

Y, T
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reTepOreHHON peakiuu. DHeprus akTuBauuu. GakTopsl,
BIIUSIOIINE HA CKOPOCTh XUMHUUECKOU peakuuu. Ilonsartue o
pactBopax. PU3NKO-XUMUYECKas IPUPOJa PAaCTBOPEHUS U
pacTtBopoB. B3zaumoseiicTBue pacTBOpUTENS U
pPacTBOPEHHOI0 BelecTBa. PacTBOPUMOCTD BEILIECTB.
Crioco0b! BeIpaXKeHHS KOHIICHTPALUU pacTBOpoB. Teopus
IIEKTPOJINTUYECKON Aucconuanuy. MexaHnusm
JMCCOLIMAIIMY BEIIECTB C PAa3JINYHBIMU TUIIAMH XUMHYECKHUX
cBsA3ei. OCHOBHBIE IIOJIOKEHUS TEOPUH DIEKTPOIUTHYECKOM
nuccouuanuu. CTeneHb 3MEKTPOIUTUYECKON TUCCOLUaluu
U QaxkTopbl ee 3aBUCUMOCTH. CUJIbHBIE U CPEAHUE
ANEKTPOIUTHL. JJucconmanus Boasl. BogopoaHslii
nokasarenb. Cpefa BOJHBIX PAaCTBOPOB JIEKTPOJIUTOB.
['maponus kak 0OMeHHbIH npouecc. HeoOpaTumblit
TMJIPOJIN3 OPraHUYECKUX U HEOPraHMYECKUX COCIUHEHUN 1
€ro 3Ha4E€HUE B IIPAKTUUECKOM JEATEIbHOCTH YEJIOBEKA.
OO6patumslii ruaponus coneil. CTyrneH4YaTbiii THIPOIH3.
IIpakTHuecKoe NIPUMEHEHHE

Tema 1.5. [TonsiTHe 006 OKMCIUTETLHO-BOCCTAHOBUTEIIBHBIX peakiusax. | Y, T

OkucnurenbHo- | OkucauTe N U BoccTaHOBUTETN. OKUCIUTEIIBHO-

BOCCTAHOBHUTEIb | BOCCTAHOBUTEIbHAS JBONCTBEHHOCTh. Kitaccudukanys

HBIE PEAKIINU. OKHCJIMTEIBbHO-BOCCTAHOBUTEIBHBIX PEAKLIMil. XUMUUECKUE

DJIEKTPOXUMHUYE | ICTOYHUKH TOKA. DJIEKTPOJIHbIC MOTEHIAIBI. Psij

CKHE MPOLECCHl | CTAHJAAPTHBIX JIEKTPOIHBIX MTOTEHIIMAIIOB
(3NIEKTPOXMMHUYECKUI Pl HAMPSDKCHUA METAJIJIOB).
["anmpBaHWYECKUE SJIECMEHTHI M IIPUHITUIIBI UX PAOOTHI.
CocTaBieHue rajlbBAHUYECKUX JIEMEHTOB. DJIEKTPOIIU3
pacIUIaBOB U BOJHBIX PACTBOPOB IEKTPOIUTOB. [Iporiecchl,
MPOUCXOJISAIIME HA KAaTO/I€ U aHOIe. Y paBHEHUSI
ANEKTPOXUMHUYECKHUX IpoueccoB. [IpakTnueckoe
IIPUMEHEHHUE DJICKTPOJIN3A.

Tema 1.6. Knaccudukanus Heopranndeckux emiects. [IpocTeie u vV, T

Knaccudukarus | CIOKHbIC BEIECCTBA. Oxcupl, THAPOKCHUIBI, CONU (MX

BEIIECTB. KJ1acCU(pUKaLUs, XUMUYECKUE U PU3NYECKUE CBONCTBA U

MpocTsie OCHOBHBIE CITOCOOBI TonyueHust). Meramnsl. [Tonoxenue
METaJUIOB B MEPUOANIECKON CUCTEME U OCOOCHHOCTH

BelecTsa. cTpoeHus ux aToMoB. OO1IMe PU3nYecKre U XUMHUECKHe
cBoiicTBa MeTaioB. [IpombllieHHbIE 1 1a00paTOPHBIE
crocoObl momyueHus: MmetayuioB. Hemetamnsl. [lonoxxenue
HEMETAJUIOB B MEPUOINIYECKON CHCTEME U OCOOCHHOCTH
cTpoeHus ux aToMoB. OOmMe QPu3ndecKkre U XUMHUECKHe
CBOMCTBA HEMETAJJIOB. [I[poMBITIIEHHBIE U JTA0OPAaTOPHBIE
CrocoObl OyYEHUs] HEMETAJUIOB.

Tema 1.7. Bonopoansie coenuHenns HemeTamioB. OKCUIbl 1 vV, T

OcHOBHBIC AHTUAPUJIBI KAPOOHOBBIX KUCIOT. KHCITOTBI OpraHnyYecKue u

KJIacChl Heoprannyeckue. Kimaccudukanus opraHndeckux u

HEOPraHWYECKU | HeopraHW4eckux kuciaot. OOiue cBoWCcTBa KUCTIOT.

X H OCHOBaHUsI OPraHUYECKUE U HEOPTaHUYECKHE.

OpraHUYECKUX AMdoTepHbIe OpraHUYeCKUe U HEOPraHUYECKHE

COCIMHEHM I coenuHeHUs1. OCOOCHHOCTH CBOMCTB COJIEH OPraHUYECKHUX U

HCOPraHNMYCCKUX KUCIIOT. I'eneTnueckas CBSI3b MCXKOY
KJIaCCaMM OPraHNYCCKHUX U HCOPraHMYCCKUX COGHHH@HHﬁ.
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8 Tema 1.8. s-DnemeHThl. Bogopoa. /[BoiicTBEHHOE TTOJIOKEHUE vV, T
Xumust BOJIOPO/Ia B IEPUOANYECKON cucTeme. M30TombI BOOpoaa.
3JIEMEHTOB Ponb Bosioposa B kuMBOM 1 HEkMBOM nipupoe. Boaa. Poib

BOJIBI KaK CPeA000pa3yroIIero BEecTBa KJISTKH. DJIEMEHTHI
I, Il A-rpynmn. O01mas xapakTepucTHKa MET0YHbIX
meTaioB. [lonydenue, puznyeckue 1 XUMUIECKHE
CBOICTBA LIEIIOYHBIX METAJIIOB. P-DJIEMEHTHI.
XapakTepucTuKa alllOMUHUSA, YTIAEPOIa, KPEMHUS,
rajloreHoB, xanbkoreHoB. [lonydenue, ux duznueckue u
XUMHUYecKue cBorictBa. DieMmeHTsl IV , V A-rpymm. OOmas
XapaKTepUCTHKA 3JIEMEHTOB STUX IPYII HA OCHOBAHUU UX
nonoxkeHus B [lepuoanueckon cucreme anementos Jl. U.
MenneneeBa u crpoeHusi aToMoB. OCOOEHHOCTH CTPOCHHUS
aTOMOB d-2JICMEHTOB

Paznen 2. Oprannueckasi Xumust

9 Tema 2.1 [TonsiTre 06 OpraHMYECKOM BEIIECTBE U OPTaHUYECKOM vV, T
IIpeamer xuMuu. KpaTkuii 04epk UCTOPUH Pa3BUTHUS OPraHUYECKOU
OpraHUYecKOi xumun. OCHOBHBIE TIOJIOKEHUS TEOpHH cTpoeHust A. M.
xumuu. Teopus | byrnepoBa. XMMHYECKOE CTPOEHUE U CBOMCTBA
CTpOCHUS oprannueckux Bemiects. [lonstue 06 nzomepun. CriocoOsl
OpTraHUYECKUX OTOOpaXEHUS CTPOCHUS MOJICKYITBI ((POPMYIIBI, MOJICTIH ).
COETMHEHU N Knaccudukanus opraHiuecKrx BEIIECTB B 3aBUCUMOCTH OT

CTpOCHUS yriIepogHoM 1enu. [lonsaTue GyHKIMOHATBHON
rpynmnbl. [loHaTHe 0 TUNIAX U MEXaHU3MaX PeaKiuii B
OPraHUYeCKON XUMHH.

10 | Tema 2.2 [TonsitTre 06 yriaeBomopoaax. OCOOEHHOCTH CTPOCHHUS vV, T
[Ipenenbubie MIPEACIbHBIX YTIIEBOIOPOIOB. AJIKAHBI KaK MPEICTaBUTEIN
YIIEBOIOPOABL. | MPEAeNbHBIX YIIIEBOJOPOI0B. XUMHUECKHUE CBOMCTBA
DTUJICHOBBIE U | QIKaHOB. Peakiuu: raloreHupoBaHne, HUTPOBAHUE,
JTUEHOBBIE JIETUPUPOBAHUS, TOPEHUS, KATATUTUIECKOTO OKUCIICHUS
YTII€BOJOPOABl | amkaHOB. KpekuHT ajikaHOB, pa3InyHbIC BUBI KPEKUHTA,

MIPUMEHEHUE B MPOMBINIIEHHOCTH. [IMponn3 u KoHBepcus
MeTaHa, n30MepH3anus ankaHoB. O0IacTy IpUMEHEHUs
ankaHoB. [IpoMblInieHHbIe CTIOCOOBI MOTYYEeHHSI aTKaHOB:
MOJTy4eHUE U3 MMPUPOIHBIX UCTOYHUKOB, KPEKHHT
napaduHOB, TONy4YeHNE CHHTETUYECKOTO OEH31HA,
ra3uduKkanus yris, THApUpoBaHue aakaHoB. JlabopaTopHbie
crocoObl MOTy4YeHUs allkaHOB: CUHTe3 Bropiia, nekap-
OOKCcUITMPOBaHUE, TUAPOIIN3 KapOuaa aJTtOMUHUS.
['omonornyeckuii psi 1 HOMEHKIIATypa UKIOAIKAHOB, UX
obmas popmyna. [lonyyenue u puznvecKkue CBONUCTBA
LMKJIOAJIKaHOB. XMMHUUYECKHE CBOMCTBA IIUKIIOAIIKAHOB.
Peakiuu mpucoeMHeHNus U paauKaaIbHOTO 3aMEICHHUS.
['omonoruyeckuit psan u odmas GopMmyIia aaKeHOB.
W3oMepust STUIIEHOBBIX YIIIEBOJOPOIOB: MEXKIacCOBas,
YTJIEPOJIHOTO CKEJleTa, MOJIOKEHUSI KPaTHOM CBSA3H.
Oco0eHHOCTH HOMEHKIIATYPbI 3TUJICHOBBIX YIJI€BOIOPO/IOB.
PU3NYECKUE CBOMCTBA AIKEHOB. XUMHUUYECKHE CBOMCTBA
aJKEHOB. Peakiuym raloreHnpoBaHusl,
TUAPOTraJIOreHUPOBAHUS, TUpaTallu, THIPUPOBAHMS.
ITpaBuiio MapkoBHukoBa u 3aiinieBa. JlabopaTopHbie
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crocoObl noy4eHus ankeHoB. [loHsaTue u kiaccudukanus
JAUCHOBLBIX YTIJICBOJOPOAO0B IO B3aMMHOMY PACIIOJIOKCHHUIO
KpaTHBIX CcBs3ell B Moiiekysie. HomeHnkiaTypa queHOBBIX
YIJIEBOAOPOAOB. XMMUYECKHE CBOMCTBA AJIKAIUCHOB.
[Tomumepu3anus queHoB. CiocoObl NOTY4YEHUS IUEHOBBIX
yraeBonopoaos: pabotsl C. B. Jlebenesa, neruapupoBaHue
QJIKAHOB.
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Tema 2.3.
AIleTUIIEHOBEIE
YTJIEBOJOPOBI.
ApomMarunueckue
YTJIEBOJIOPOIbI

['omonornyeckuit psi u obmas Gopmyna aaTKUHOB.
HoMmeHknatypa aleTuieHoBbIX yIiieBoA0poaoB. M3omepus
ME)XKKJIacCOBasi, yIJIEPOIHOTO CKEJIETA, MOJI0XKEHUS KPATHON
CBsA3U. XMMUYECKHE CBOWCTBA U IPUMEHEHHE AJIKUHOB.
Peaknus Kyueposa. IIpaBuiio MapkoBHUKOBa
IPUMEHUTENBHO K aneTuwiieHam. IloaBmxkHOCTE aTOMa
BOJI0pOJia (KMCIOTHBIE CBOMCTBA AJIKMHOB). OKUCIEHNE
ankuHoB. Peakuus 3enunckoro. [lpumenenue
alETUICHOBBIX yIiieBoA0po0B. [lonuBuHMIanETAT.
[Tonydyenue ankunoB. [lomydyeHue aneruneHa nUpoIU30M
MeTaHa U KapOMIHBIM METOAOM. beH30:1 Kak npecTaBUTeNb
apeHoB. Pa3Burtue npencraBieHuil o crpoeHnH 6eH301a.
CoBpeMeHHBIE TIPEICTABICHUS 00 AICKTPOHHOM U
IPOCTPAaHCTBEHHOM CTpoeHuu Oen3zona. ['omosnoru Gensona,
UX HOMEHKJIaTypa, oomias gpopmyna. Puzndeckue CBOKWCTBA
apeHoB. XUMHUeCcKHue cBoiicTBa apeHoB. [Ipumepsl peaxiuii
ANEKTPOPUIBHOTO 3aMELICHUS: TaIOr€HUPOBaHMS,
QIKWJIMPOBaHMS, HUTPOBaHUS, cylbhupoBanus. Peakiuu
TUJIPUPOBAHUS U IPUCOETUHEHUS XJI0pa K O€H30:1y.
OCo0eHHOCTH XUMUYECKHUX CBOMCTB FOMOJIOTOB OEH301a.
[TpupoaHbIE HCTOYHUKHN aPOMATUYECKUX YTIIEBOJI0-

poIOB. ApoMaTu3alus ajJKaHOB U IIMKJIOAIKAHOB.
AnkunupoBaHue OeH301a.
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Tema 2.4.
IIpuponusie
VCTOYHUKU
YTJIEBOJOPOOB

Haxoxnenue B npupose, cocTaB U pU3n4ecKrue CBONCTBA
Hedtu. [Ipombinennas nepepadboTka HedTH.
Pextudukanus HepTH, OCHOBHBIE (PpaKIIUU €€ pa3esIeHus,
UX HCIOJIb30BaHKE. BropuuHas nepepaboTka
HedTenpoaykToB. KauecTBo aBTOMOOMIBHOTO TOIIIMBA.
OxkranoBoe uncio. [IpupoaHbiii ¥ MOMYTHBIN HEPTIHON
ra3el. CpaBHEHHUE cOCTaBa MPUPOJHOTO U MOIYTHOTO ra3os,
UX MPAKTUYECKOE UCIOJIb30BaHue. KaMeHHBIN yroib.
OcHOBHBIE HaNpPaBIEHUS UCIIOIb30BaHN KAMEHHOTO YIJISL.
KokcoBanne KkaMeHHOTO yIiIsl, BAJKHEUIINE ITPOTYKTHI 3TOTO
nporiecca. DKOJOTHUECKUE aCHeKThl J0ObIUH, TepepaboTKH
Y VCITOJIB30BaHUs TOPIOYHUX UCKOITAEMBIX.

Y, T
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Tema 2.5.
I'mnpokcunpHbIE
COCIMHECHUSA

Knaccugukaius cnupToB 1o TUITY YTJIEBOAOPOJIHOTO
paauKala, Yuciay TMJIPOKCHIIbHBIX TPYIII U THIYy aTOMa
YIJI€poAa, CBA3aHHOIO C THIPOKCUIILHOW IPYIION.
ONEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHUE
TUAPOKCUIIBHOM TpyIIbl. BiusiHue CTpOeHMs CIUPTOB HA UX
¢duznyeckue cBoiicta. I'oMomornyeckuit ps npeaesbHbIX
OJIHOATOMHBIX CIUPTOB. MI30Mepus 1 HOMEHKIATypa
aJIKaHOJIOB, X o0mas Gopmyna. XMMUYECKHE CBOMCTBA
QJIKaHOJIOB. PeakiimoHHas CIOCOOHOCTD MPEAEIbHBIX
0JIHOATOMHBIX cIUpTOB. Peakiuu, noaTsepxaaronme

Y, T
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KHUCJIOTHBIE CBOMCTBA CIUPTOB. Peakiiuu 3aMeneHus
TUAPOKCHIIBHON Ipynibl. MeKMONEeKyIIspHas JeruapaTaius
CIIUPTOB, YCIOBUS 00pa3oBaHus IpocThX 3¢upoB. CriocoObl
MOJIy4eHUs! CHUPTOB. [ UAPOIN3 rajoreHaaKaHoB.
['unparanus ajaKkeHoB, YCIOBUS €€ IPOBEICHUS.
BoccranoBnenmne kKapOOHUILHBIX COCTUHCHHIA.
Mmuoroaromusie cnupThl. I30MepHsi 1 HOMEHKJIATypa
MPEACTABUTENICH JIBYX- U TPEXaTOMHBIX CITUPTOB.
Oco0eHHOCTH XMMHUYECKUX CBOMCTB MHOTOATOMHBIX
CIIUPTOB, MX Ka4YECTBCHHOE OOHapyxeHue. OTaenbHbIe
MPEJICTABUTEINN: STHUIICHTIIUKOb, MIULEPHH, CIOCOOBI NX
MOJIy4eHUs1, IpakTuyeckoe npumenenue. Geno.
DNEKTPOHHOE U MPOCTPAHCTBEHHOE cTpoeHue GeHoa.
B3auMHoe BiusiHE apoOMaTHYECKOr0 KOJIbIa U
TUAPOKCHIILHOM TPYyNIbl. XUMHYECKHE CBOMCTBA (heHoIa
KaK (yHKIIHSI €r0 XMMHYECKOTo CTpoeHus. bpomupoBanue
(deHona (kauecTBEHHAs PEAKIUs), HUTPOBaHUE (MMMKPHUHOBAsS
KHCJIOTa, €€ CBOMCTBA U mpuMeHeHue). O0pa3oBaHue
OKpPaIIEHHBIX KOMIUIEKCOB C HOHOM Fe*. [Ipumenenue
denona. [Tonyyenne eHona B MPOMBINIIICHHOCTH.
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Tema 2.6.
Anpaerunsl 1
KETOHBI

['omonoruyeckue paasl aabAeTUAOB U KeTOHOB. [loHsTHE 0
KapOOHHMIIBHBIX COCTMHEHUSX. DICKTPOHHOE CTPOCHUE
KapOOHWIBHOH TpyImiibl. 30MepHs 1 HOMEHKJIATypa
aJpJEruJ0B U KETOHOB. PU3NYECKUE CBOMCTBA
KapOOHUJIbHBIX COEAMHEHUN. XMMHUECKHUE CBOICTBA
aJbJIETU/I0B U KETOHOB. Peakiiuu oKUCIIeHUs aJlbJIeru/I0B,
KaueCTBEHHbBIE PEAKIIMH Ha allbJICTHIHYIO Tpymiy. Peakiuu
MOJIMKOHICHCAIIMHN: 00pa30BaHUE
dbenonodpopmanberuiubix cmoil. [IpuMenenue u
noJTydeHue KapOOHWIBHBIX coenuHeHui. [IpumeHeHme
aNbJIETHIOB U KETOHOB B OBITY U POMBIIIUIEHHOCTH.
Anbaeruipl ¥ KETOHBI B ipupoe (3upHbie Macia,
bepomonsl). [TomyueHre kapOOHUIIBHBIX COETMHEHUIN
OKHCJICHHEM CIUPTOB, TUApaTaIeil aTKUHOB, OKUCICHUEM
YIIIEBOIOPOJOB.

YV, T
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Tema 2.7.
Kap6oHoBsie
KHCIJIOTBI I UX
MIPOU3BOTHBIC

[TonsiTHE O KAPOOHOBBIX KUCIOTAX U UX KiaccuuKaus.
DNEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOEHUE
KapOOKCHIIbHOU Tpynbl. ['oMosiornueckuit psj npeienbHbIX
OJIHOOCHOBHBIX KapOOHOBBIX KHCIIOT, X HOMEHKJIaTypa u
u3oMepusi. XuMHUECKHe CBOICTBAa KapOOHOBBIX KUCIIOT.
O6pa3oBanre QyHKIIMOHATBHBIX MPOU3BOIHBIX KapOOHOBBIX
KuCIoT. Peakiuu srepudukanun. AHTUAPUIBI KApOOHOBBIX
KHCJIOT, UX MoJydyeHue U npuMeHeHune. CrocoObl MoTy4eHus
KapOOHOBBIX KUCIIOT. OOIIMe CIOCOOB! MOTYUESHUS:
OKHCJICHHE aJIKaHOB, aJIKEHOB, IEPBUYHBIX CITUPTOB,
anpaeruaoB. Baxkueiimue npencraButenn KapOOHOBBIX
KHCIIOT, UX Onosorudeckas posib. CTpoeHue u
HOMEHKJIaTypa CIOXKHBIX 3(UPOB, MEKKIIACCOBAS U30MEPUS
¢ KapOOHOBBIMU KHcI0TaMU. CrIOCOOBI OTYYEHUS CIIOKHBIX
3¢upoB. JIaBcaH Kak NpeCTaBUTENIb CHHTETHUECKUX
BOJIOKOH. XMMHYECKHE CBOMCTBA M IPUMEHEHHNE CIOKHBIX

Y, T
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a¢upoB. XKupsl Kak CIOXKHBIE 3PUPHI TIIUIIEPUHA.
KapOoHOBBIE KHCTIOTHI, BXOSIIIME B COCTaB )KHPOB.
XHUMHUYECKUE CBOMCTBA KUPOB: THIPOJIU3, OMBUICHUE,
rujpupoBanue. bruonornyeckas poJib KUPOB, UX
HCIOJIb30BaHUE B OBITY U MPOMBILIUIEHHOCTH. Comu
KapOOHOBBIX KUCIIOT. MblIa, CYIIHOCTh MOIOLIETO JICHCTBUSI.
OTHo1IEHUE MbLIA K XKeCTKOW Boje. CHHTETUYECKHE
Mmotomue cpenctsa — CMC (aereprenTsl), ux
IIPEUMYILECTBA U HEJIOCTATKH.
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Tema 2.8.
VTieBoanl.
AMUHBI,
aMHHOKHCIIOTEI,
Oenku

[Tonsitre 06 yrineBonax. Kiaccudukanus yriaeromnoB. MoHo-
, Id- ¥ TIoJIucaxapuibl. buonorudeckas pojib yriaeBoA0B, UX
3HAYCHHUE B )KU3HU YEJIOBEKa 1 001iecTBa. MOHOCaXapH/Ibl.
['mroko3a, cTpoeHue ee MOJIeKYJIbl U U3NYECKUE CBOWMCTBA.
TayroMepusi. XMMHUYECKHUE CBOMCTBA TIIFOKO3bI: PEAKLUU 110
aNbJIETUIHOM rpyIIe («cepedpsiHoro 3epKajay, OKHCICHUE
A30THOM KUCIOTOMU, THApUpoBaHue). Peakiiuu riroko3bl Kak
MHOTI'0aTOMHOT'O CIUPTAa: B3aUMOJIEHCTBHE TITFOKO3BI €
rugpokcuaom menu (I1). Pazmuaabie THIIBL OpOosKeHUS
(cupToBOE, MOIOYHOKHCIIOE). [ TI0K032a B IIpHpoIe.
buonoruueckas posib U IPUMEHEHHE IIIOKO3bl. PpyKTO3a
KaK U30Mep ToK03bl. CpaBHEHUE CTPOCHHUS MOJIEKYIIbI U
XUMHYECKHX CBOWCTB TIIOKO3BI U (PpyKTO36l. DpyKTO32a B
pHUPOJIE U ee Ouosornyeckas posb. Jlucaxapuibl.
Crpoenue aucaxapuioB. CTpoeHHE U XMMUYECKHE CBOMCTBA
caxapo3bl. JIakT0o3a 1 ManbTO3a KaK M30MEPHI Caxapo3bl.
[Tonmucaxapupl. O01IEE CTPOSHUE TIOJIMCAXAPHIOB.
Crpoenue Moiiekyibl kpaxmana. @u3nueckue cBocTBa
Kpaxmalia, €ro HaXOXJEHHUE B IPUPOJIE U OHOJIOruyecKas
pouib. ['ukoren. XuMuueckue cBOMCTBa Kpaxmaia.
CpaBHeHHE CBOMCTB Kpaxmaa U EJUTIOI03BI.
Knaccudukanus u n3omepus aMuHoB. ['oMonoruueckue
PAIBI IPEIETbHBIX ATU(PATHIECKUX U ApOMATHIECKUX
aMUHOB, U30MEpHUs U HOMEHKJIaTypa. XMMHUUYECKHE CBOMCTBA
amuHOB. [Ipumenenue u nomyuyenue aMuHoB. [lonsTue 06
AMUHOKUCIJIOTaX, UX KIacCU(pUKALUSI U CTPOCHHUE.
JIBOVICTBEHHOCTH KMCIIOTHO-OCHOBHBIX CBOVCTB
aMUHOKHCIIOT U €€ MPUYNHBI. Peakiinm KoHaeHcauu.
[lentunHas cBsi3b. CHHTETHYECKUE BOJIOKHA.
Knaccudukanus BonokoH. [lonyyeHne aMUHOKHUCIIOT, UX
npuMeHeHue u ouonornyeckas ¢pynkius. benku. benku kak
MPpUPOIHBIC ToauMepsl. [lepBruyHas, BropuyuHas, TpeTUIHAS
Y 4eTBEPTHYHAS CTPYKTYPhI OEIKOB. XUMUYECKUE
CBOIICTBa O€JKOB: rOpeHue, IeHaTypanus, TuIpon3,
KaueCTBEHHbIE (IIBETHBIE) peakiuu. buonornyeckue
¢dyHKIMM O€JIKOB, UX 3HAUYEHUE.
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Tema 2.9.
A3zoTcoaepixalll
ue
TETEPOLIMKINYEC
KHe
COEIMHEHMUS.
Hyxnennossie

HyxnennoBblie kucnotsl. HykinemHOBBIE KUCIOTHI Kak
IIPUPOJHBIE MOaUMepsl. HykneoTuasl, ux crpoeHue,
npumepsl. AT® u AJID, ux B3aumornpeBpallieHue 1 pojb
storo npouecca B npupoje. [lonstue JJHK u PHK.
Crtpoenue JIHK, ee nepBuyHas U BTOpUYHAS CTPYKTYpa.
Perunkanus JIHK. Tlonsitue o hepmenTax Kak o
OMOJIOrMYECKHX KaTalu3aropax 0eJIKOBON NpupObL.
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KHCJIOTHI. Knaccudukanmst pepmerTo. 3naueHue GepMeHTOB B
buonorudeckn | Ouonoruu U MpUMEHEHUE B MPOMBINUICHHOCTH. [ToHsITHE 0
AKTHBHBIE BuTtamuHax. Ux kiaccudukanus u odboznauenue. [lonsarue o
COEIMHEHUS TOPMOHAX KaK OMOJIOTUYECKU aKTUBHBIX BEIIECTBAX,
BBIMOJIHSIOUINX SHAOKPUHHYIO PETYIISALIUIO
KHU3HEIEATEILHOCTH oprann3mMoB. Kiaccuduxanms
TOPMOHOB: CTEPOH/IbI, IPOU3BOIHbIE AMUHOKHUCIIOT,
MOJIMTIENTUIHBIE U OeJIKOBBIE TOPMOHBL. OT/IeThHBIC
MPEJICTaBUTENIN: SCTPATUOI, TECTOCTEPOH, HHCYJIHH,
aapeHanuH. [loHsaTue o nekapcTBax Kak
XUMHUOTEPANeBTHUECKUX Mpenaparax. [ pymbl iekapcTs:
cynb(haMuIb! (CTPENTONNT), AHTUOMOTUKY (TICHUIIUIUINH),
AHTUIIUPETUKH (ACTIUPHUH), AHAJIIETUKH (QHAJIBIUH).
MexaHu3M eHCTBYS HEKOTOPBIX JIEKAPCTBEHHBIX
[IpernapaToB, CTPOECHUE MOJIEKYJI, IPOTHO3UPOBAHNE CBOMCTB
Ha OCHOBE aHaJIM3a XUMHUYECKOT'O CTPOCHUS. AHTHOUOTHKH,
UX KJIaccu(UKAIUS 110 CTPOCHUIO, TUITY U CIIEKTPY
JIEUCTBUS.

[Tpumeuanue: T — tectupoBanue, P — nHanucanue pedepara, ¥ — ycTHbli ompoc, KP —
KOHTpPOJIbHAs paboTa

2.4.4. Conepsxkanue caMOCTOSATEIbHOI PadoThI
He npexycMotpeno

2.4.5. IlepeyeHb Y4eOHO-METOAMYECKOr0 oOOecCHeYeHUs] IJIsi CAMOCTOATEbHONH pPadoThI
00y4YaKOIIUXCS MO TUCHHILINHE
He npexycMmorpeno

2.4.6 KoHTpOJIb M OLIEHKA Pe3yJIbTATOB OCBOEHHSI 0011e00pa3oBaTeIbHOM
JAUCIHHUTIIIUHBI

Konrtposib ¥ omeHka pe3yJbTaTOB OCBOCHHS  00I11€00pa3oBaTeIbHOM
JTUCITUTIIMHBI PACKPBIBAOTCS Yepe3 JUCIMIUIMHAPHBIC PE3yJIbTAThl, HAlpPaBJICHHBIC
Ha (popMUpOBaHUE OOIMMX M MPOQPECCHOHATBHBIX KOMIIETCHIIMA TIO pas3ienaMm u
TeMaM CojiepKaHus yueOHOTO MaTepHaia.

O6mas/ mpodeccuonanpHas Paznen/Tema Tun olleHOYHBIX
KOMITETCHIIHS MEPOTTPHUATHIA
OK 01 Tema 1.1, Tema 1.3, Tema 1.6,
tema 2.1, tema 2.4, rema 2.7,
Tema 2.8
OK 02 Tema 1.1, Tema 1.2, Tema 1.5, YceTHblii onpoc
Tema 2.1, Tema 2.2, Tema 2.3, TectupoBanue
Tema 2.6, Tema 2.9 Brimonaenne
Tema 1.2, Tema 1.3, Tema 1.4, MPAKTUYECKUX 3aJaHUI
OK 04 Tema 1.6, Tema 2.3, Tema 2.5,
Tema 2.9
OK 0.7 Tema 1.4, Tema 1.7, Tema 2.2,
TeMa 2.4, tema 2.6, Tema 2.8
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OK 01, OK 02, Bce Tembr
OK 04, OK 07

HuddepennrpoBanHbIi
3a4eT

3. OBPA3OBATEJIBHBIE TEXHOJIOT MU

3.1.00pa3oBaTe/bHbIC TEXHOJIOTMH NIPH NPOBEICHNHU JIEKIHI

Bunbl npumeHseMbIx
Koi-Bo
No Tema 00pa3oBaTeNbHBIX qac
TEXHOJIOTHI
1 2 3 4
1 [Tema 1.1. Xumus — Hayka o BemiecTBax. CTpoeHue aToMa 2
Tema 1.2. Ilepuoguueckuii 3akoH u [lepuonnueckas cucrema 2
2 [xumuueckux snementoB J1. . Menneneesa. CtpoeHue
BEIIECTBA
3 [Tema 1.3. ITomumepsl. JlucrepcHbie CUCTEMBI 2
4 |Tema 1.4. Xummuueckue peakuun. PacTBopbl 2
5 Tema 1.5. OkucnuTenbHO-BOCCTAHOBUTEIbHBIE PEAKIIHH. 2
IIEKTPOXUMHUYECKUE TPOLIECCHI
6 [Tema 1.6. Knaccudukanus Bemiects. [IpocThie BeliecTra. 2
v Tema 1.7. OCHOBHBIE KJIACCHI HEOPIrAHUYECKUX U OPraHUYECKUX 2
COeIMHEHUU
8 T 1 8 X HUKT-TexuHomornmu, 5
ema 1.8. Xumus 3JIeMEeHTOB TIpoGIeMHBIE TeKITHH,
9 Tema 2.1 IIpeamer opranugeckoit xumun. Teopust cTpoeHus JIEKIHMH- 2
OpPraHUYECKUX COeTUHEHUI BH3yalH3aLuy,
10 Tema 2.2 IIpenenbHble yIrIIeBOAOPOABL. DTUICHOBBIC U IUCHOBBIC|  MyJIbTUMEUIAHBIE 2
YTJICBOAOPOIBI MpE3CHTAIUN
11 Tema 2.3. AueTUIeHOBbIE YITIEBOAOPObl. ApoMaTHUYECKHE 2
YTIIEBOIOPO/IBI
12 [Tema 2.4. IlpupogHbIe UCTOYHUKH YTIEBOIOPOIOB 2
13 [Tema 2.5. ['uapOKCHIBHBIC COCTUHECHUS 2
14 \Tema 2.6. Anbpaeruabl U KETOHBI 2
15 [Tema 2.7. KapOOHOBBIE KUCIIOTHI U MIX TIPOU3BOIHBIC 2
16 |Tema 2.8. YraeBoasl. AMUHEI, aMUHOKHMCIIOTEI, OEJIKH 2
Tema 2.9. A3zotcoaep:xaliye reTepoKINIECcKue 2
17 |coenunenust. HykinenHoBbIe KUCIOThI. BHONOrHYeCcKH aKTHBHBIE
COEJIMHEHUSI
Toro no xypcy 32
3.2. O6pa3zoBaTesibHbIE TEXHOJOTUM NMPH MPOBEAeHUN NMPAKTUYECKUX 3aHATHI
Buael npumeHsemMbIix
Kon-Bo
No Tema 00pazoBaTebHBIX ac
TEXHOJIOTUI
1 2 3 4
1 [Tema 1.1. Xumust — Hayka o BemiecTBax. CTpoeHHe aToMa TpaauionHoe 2
Tewma 1.2. Ilepnonnyeckuii 3axon u [leproanueckas cucrema CCMHUHAPCKOC 3aHsTHC, 2
2 [xumuueckux snmementoB 1. M. Menneneesa. Ctpoenue pasbop pelenus
BEIIECTBA 3aja4
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3 [Tema 1.3. ITonumepsl. JlucnepcHbIE CUCTEMBI 2
4 Tema 1.4. Xumudeckue peakuu. PacTBopsl 2
5 Tema 1.5. OKkucnuTenIbHO-BOCCTAHOBUTEIbHBIE PEAKIIHH. 2
DIEKTPOXUMHYECKUE MPOLIECCHI
6 [Tema 1.6. Knaccudukanus Bemects. [IpocTeie BemecTsa. 2
v Tema 1.7. OCHOBHBIE KJIACChl HEOPTAHUYECKUX U OPIraHUYECKUX 2
COETMHECHUI
8 [Tema 1.8. Xumus 3neMeHTOB 2
9 Tema 2.1 IIpenmer oprannueckoit xumuu. Teopust CTpoeHUs 2
OPraHNYECKUX COCTUHECHHI
10 Tema 2.2 [IpenenbHble yriieBOAOPOAbl. DTUIIEHOBbIE U JUEHOBBIE 2
YTJIEBOIOPO/IBI
11 Tema 2.3. AUeTUIICHOBBIE YTJIEBOAOPOAbl. APOMATHUUECKUE 2
YTJIEBOIOPO/IBI
12 [Tema 2.4. I[IpupoaHble HCTOYHUKH YTIIEBOJOPOIOB 2
13 [Tema 2.5. I'uApOKCHIBHBIC COCTUHEHUS 2
14 |Tema 2.6. Anpaeruasl ¥ KETOHBI 2
15 [Tema 2.7. KapOoHOBBIE KUCIIOTHI U X IIPOU3BOIHBIC 2
16 [Tema 2.8. YraeBoasl. AMUHEI, aMHHOKHMCIIOTEI, OEJIKH 2
Tema 2.9. A3zoTconep:xalliye reTepouuKInYecKre 2
17 coemunenus. HykiienHOBbIC KUCIOTHI. BHOJIOTHYeCKH aKTHBHBIC
COETMHEHUS
HToro mno xypcy 32
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4. YCJIOBUSA PEAJIM3ALIMU ITPOI'PAMMBI TINCHUIIJINHBI

4.1. MaTepaibHO-TeXHHYeECKasi 0a3a, HeoOXoAUMAasl IS OCYLIEeCTBJeHHsI 00pa30BaTeJIbHOIO
npouecca no AUCUMIIHHE

Peanuszyercs nporpamMma yueOHON AUCHUILIMHBI B KAOMHETE XUMUH.
O6opynoBanue yaeOHOT0O KaOWHEeTA:
- paboure MecTa JUIs CTYJCHTOB U IPEeIoaBaTeis, ayIuTOpHas J0CKa;
- KOMIUJICKT y4eOHO-METOJMYECKOW JOKyMeHTanuu (yueOHWKH M y4deOHBIE MOCOOMS, KapTOUYKHU-
3aJaHusl, KOMIUIEKTHl TECTOBBIX 3aJlaHUil, OJEKTPOHHAS CIpPaBOYHO-yueOHas JIUTeparypa,
MYJIbTUMEANIHBIE 00yYaroIye MporpaMMBl);
-HarJsHbIC TOCOOMS (CXEMBbI, TaOIUIIbl, U300pa3UTENbHBIE U HATypaIbHbIC ITOCOOMS);
- aBTOPCKMM KOMIUIEKT KOMITBIOTEPHBIX IPE3CHTALUH.

Texnuueckue cpeacTBa OOY4YEHHS: KOMIIBIOTEp, MPUHTEP, MPOEKTOpP, MPOrpaMMHOE
oOecrnieuyeHue.

4.2.4.2. TlepeyeHb HEOOXOAUMOT0 MPOrPAMMHOI0 00ecneYeHust

e Onmnepanmonnas cuctema Microsoft Windows 10

e Ilaker nporpamm Microsoft Office Professional Plus

e 7-zip GNULesser General Public License (cBobGomHoe mporpaMmHOe oOOeCIeUCHHEe, HE
OTpaHUYEHO, OECCPOUHO)

e Hurepner 6paysep Google Chrome (6ecrnnaTHoe mporpaMmHoe o0ecrieueHrne, He OrpaHuueHoO,
OGeccpodHo)

e K-Lite Codec Pack — yHuBepcanbHblii HAOOP KOJCKOB (KOJMPOBIIMKOB-ICKOJUPOBIIMKOB) U
YTUIUT JUIsi TIPOCMOTpa U 00paboTku ayauo- u BuaeodaiinoB (OecriaTHOE MPOrpaMMHOE
obecrieueHre, He OrpaHUICHO, OECCPOUHO)

e WinDjView — mporpamma aisi mpocMmoTpa daiiioB B ¢opmare DIV u DjVu (cBoOomHOE
nporpamMmMHoOe o0ecriedeHre, He OrpaHuYeHo, OECCPOUHO)

e Foxit Reader — mnpukmagHoe NpPOrpaMMHOE OOECIEYeHUE U MPOCMOTPa 3SJIEKTPOHHBIX
nokymeHToB B cranpapre PDF (OecmatHoe mporpamMmHoe oOecrieueHue, HE OTrpaHUueHO,
6eccpoydHo)
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5. IEPEYEHD OgHOBHOﬂ U JTOMOJIHUTEJbHON YYEFHOU JIUTEPATYPBI,
HEOBXOJIMMOMU 1JIsA OCBOEHUA JUCHUIIVIMHBI

5.1. OcHoBHasi uTEpaTypa

1. AndunorenoBa, W.B. Xumus: yueOHUK © TPAKTUKYM [UIsI  CPETHETO
npodeccuonanbHoro obpaszosanusi / U. B. Anpunorenosa, A. B. ba6kos, B. A. IlonkoB. — 2-¢
u3J1., ucnp. u goi. — Mocksa : M3gatensctBo FOpaiit, 2024. — 291 ¢. — (ITpodeccronanbaoe
obpazoBanue). — ISBN 978-5-534-11719-6. — Tekct : smekTpoHHbI // OOpa3oBareiabHas
iatdopma IOpaiit [caiir]. — URL: https://urait.ru/bcode/538526

2. Huxombckuii, A.b. Xumusi: y4eOHMK H  MPaKTHKYM IS CPEIHEro
npodeccuoHaibHOro oopaszopanus / A. b. Hukonbckuii, A. B. CyBopoB. — 2-¢ u3j., nepepad. u
mon. — MockBa: M3marenbctBo  FOpaiit, 2024.— 507 c.—  (IIpodeccuonanbroe

obpazoBanue). — ISBN 978-5-534-01209-5. — Tekcr : snexTpoHHblid // ObOpa3oBarenbHas
wiardopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/538279

5.2 JlonosiHMTEIbHAS JIUTEpPaTypa

1. Xumus : yaeOHUK i1 cpeqHero mpodeccruoHanbHoro obdpasosanus / 0. A. Jlebenes,
I'. H. ®anee, A. M. T'omy6es, B. H. lllanoan ; mox o6meii pexakmueii I'. H. @aneea. — 2-e u3.,
nepepad. u gom. — Mocksa : UsmarensctBo IOpaiit, 2024. — 431 c. — (IlpodeccuonansHoe
obpazoBanue). — ISBN 978-5-9916-7723-3. — Tekct : snekrponnsni // OOpa3oBarenbHas
wiatgopma tOpaiit [caiit]. — URL: https://urait.ru/bcode/537876

5.3. Illepuoauyeckue u3IaHus

1.  Bomnpocsl UCTOPHH €CTECTBO3HAHMS u TEXHUKH. — URL:
https://eivis.ru/browse/publication/673
2. XKypuan obmeit xumun. - URL: https://eivis.ru/browse/publication/79287

5.4. Ilepeuennb pecypcoB HH(POPMALMOHHO-TEJICEKOMMYHUKAIMOHHOK ceTH « IHTEepHETY,
HEO0XO0AUMBIX /IJIS1 OCBOECHMS AU CIUNIIHHBI

JaeKTpoHHO-0ub1HO0Te HBIe cHcTeMBI (IBC)
1. Obpazosarenphas miarpopma «FOPAWT» https://urait.ru/

2. ObC «YHUBEPCUTETCKAS BUBJIMOTEKA OHJIAWH» http://www.biblioclub.ru/
3. DBC «BOOK.ru» https://www.book.ru
4
5

. OBC «ZNANIUM.COM)» www.znanium.com
. OBC «JIAHDB» https://e.lanbook.com/books?spo=1

Ipodeccnonanbubie 0a3bl JAHHBIX

1. BupTtyanpHblil unTanbHbINA 327 Poccuiickoit rocynapcrBenHoit oubmmorexu (PI'B)
https://ldiss.rsl.ru/;

2. Hayunas snextponHas 6ubianoreka eLIBRARY.RU (H3B) http://www.elibrary.ru/;

3. HanmonanbHast aekTpoHHast oubauoreka https://rusneb.ru/;

4. Ipesunentckas 6ubamoreka uM. b.H. Enbrna https://www.prlib.ru/;

5. "Jlekropuym TB" - Bumeonexinu Beaymux jgekropos Poccun hitp://www.lektorium.tv/
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HNHpopmManoHHBIE CIPABOYHbIEC CHCTEMBI
1. Koncynprant [lntoc - cripaBo4Hasi mpaBoBasi CUCTEMA (JIOCTYI 1O JOKATBHOW CETH C
KOMITBIOTEPOB OMOINOTEKH)

Pecypchl cBOGOIHOTO A0CTYNA

1. KubepJlenunka http://cyberleninka.ru/

2. MuHUCTEpCTBO HayKH M BbIcIIero oopaszoBanus Poccuiickoit @enepanuu
https://www.minobrnauki.gov.ru/;

3. MunuctepcTBo npocsemieHust Poccutickoit @enepanuu https://edu.gov.ru/

4. denepanbublii mopran "Poccuiickoe odpasosanue” hitp://www.edu.ru/;

5. Eaunas xomnekuus nudpoBbix 00pazoBaTesibHbIX pecypcoB hitp://school-collection.edu.ru/ .

6. [IpoekT ["'ocymapcTBeHHOr0 HHCTUTYTA pycckoro sizbika uMeHu A.C. [Tymkuna "O6pazoBanue Ha

pycckom" https://pushkininstitute.ru/;

7. CupaBouHo-uHpopManroHHbIH moptan "Pycckwuii s3p1k" hitp://gramota.ru/;

8. CnoBapu u sunmkioneauu http://dic.academic.ru/;

CoOcTBeHHBIE 3J1eKTPOHHBbIE 00pa3oBaTe/bHbIe H HH(popManuoHHbIe pecypesl Kyol'yY

1. DnexTponHbIi karanor Hayunoit 6ubmmorexu Kyol'yY http://megapro.kubsu.ru/MegaPro/Web
2. DnexkTpoHHas Oubnuoreka TpyaoB yueHbix Kyol'y
http://megapro.kubsu.ru/MegaPro/UserEntry? Action=ToDb&idb=6

3. OtkpsITas cpesa MOIYJIbHOIO AuHamMuueckoro oOyuenus Kyol'yY

https://openedu.kubsu.ru/

4. ba3a y4eOHBIX IUTaHOB, Y4€OHO-METOANYECKUX KOMIUIEKCOB, ITyOIMKauii 1 KOH(pepeHIni
http://infoneeds.kubsu.ru/

5. DnexTpoHHbIi apxuB qokymeHToB KyoIl'Y http://docspace.kubsu.ru/
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6. METOAUYECKUE YKA3ZAHUA JJIS1 OBYYAIOIIIUXCA
ITO OCBOEHUIO JTUCHUITJIMHbI

OBnajeHue 3HAHUSMHU MO Kypcy «XUMHUS» TMPEANOoJIaraeT IMOCEIICHUE JeKUUd U
CEMUHAPCKHUX 3aHATHM, MPOBOJMMBIX I10J PYKOBOJCTBOM IIPENOJABATEINS, & TAKKE AKTUBHYIO
CaMOCTOSTENbHYIO padoTy. KpoMme Toro, Kk HEKOTOpPBIM TeMaM Kypca MpeayCMOTPEHO BBITIOTHEHUE
MPaKTUYECKUX 3a/IaHH.

B xoxme nexumii mpernonaBaTenb M3JAracT M pasbiACHSAET OCHOBHBIC, HauOOJEe CIIOKHBIC
IOHATUS TEMbI, a TaKXe CBA3aHHbIE C HEH TEOPETUYECKHE U MPAKTUYECKHUEe NPOOJIEeMbI, TaeT
PEKOMEH/IAllMU Ha CEMUHAPCKOE 3aHATHE M YKa3aHUS Ha CAMOCTOSTENIbHYIO padoTy.

CemuHapckue 3aHATUS 3aBEepIIAlOT M3ydeHHe Haubojee BaXHbIX TeM YydeOHOMH
JuciuiuinHel. OHU cTy’KaT AJi 3aKpeIUICHUsl W3Y4eHHOI0 MaTepuaia, B IPOLECCe €ro Nnepeckasa
Win OOCYXJEHUs, C LeJIbI0 Pa3BUTHS YMEHUH M HABBIKOB IMOJrOTOBKM JOKJIAJ0B, pedepaTos,
nproOpeTeHNs] OMbITA YCTHBIX MYOJIMYHBIX BBICTYIJICHHH, BEIEHUS IUCKYCCHM, apryMEHTAIlUH U
3allUThl BBIJBUIAEMBIX IIOJOXKEHHUH, a TakkKe /s KOHTPOJS IIpernojaBaTesieM CTeleHU
MOJArOTOBJIEHHOCTH CTYJEHTOB IO u3ydyaeMoil jucuumiinHe. [loaroroBka K 3aHATHAM IO
PEKOMEH/I0BaHHOM y4eOHOMH auTeparype (He TOJIbKO M0 JIGKLIMOHHOMY MaTepHaiy), BEICTYILICHHE C
COOOILEHUSMHU PACIIUPSIIOT 3HAHUS CTYAEHTOB 110 KypCy.

JluTaKTHUeCKue 1IN CeMHHapa:

-yrayOiieHue, CHCTeMaTH3alus U 3aKperyieHne 3HaHWH, NPeBpalleHne X B YOeKIeHUS; -
IIPOBEpPKA 3HAHUIA;

- IPUBUTUE YMEHUI 1 HaBBIKOB CAMOCTOSITENIbHOM pabOThl ¢ yUeOHUKOM, CTaTbe! U Ip.;

-pa3BUTHE KYJIbTYphl peud, (OopMUpOBaHME YMEHHs apryMEHTHPOBAHO OTCTAaUBaTh CBOKO
TOUKY 3pEHMs], OTBEYAsl Ha BOIPOCHI APYTUX CTYAECHTOB U MPEIO0/IaBaTes;

- YMEHHUE CIylaTh APYruX, 3a7aBaTh BOIPOCHL.

B 3aBucuMOCTH OT CTENEHU aKTUBU3ALMM MHEMHUYECKON MM MBICIUTEIBbHON AEATEIbHOCTU
CTYACHTOB (DOpPMBI OpraHM3allMM CEMUHAPCKUX 3aHATUH MOXKHO pa3feiuTh Ha JBa Tuma: 1)
PEnpOAYKTUBHBIN U 2) MPOTYKTUBHBIM.

PenpoaykTHBHBIN THII OpraHM3alliy 3aHATUS NpPEANoaraeT, Ipex/e BCero, akTUBU3ALMIO
MHEMHUYECKHX CIOCOOHOCTEH cTyneHTOB. OHU JOJKHBI 3alIOMHUTH U IIEpECKa3aTh ONpPEEICHHbIN
y4yeOHbI MaTepual Ha OCHOBE Marepuana JEeKIMA HId yuyeOHUKOB. [IpOAyKTHUBHBIA THII
OpraHM3aIH 3aHATHS MPEANnoIaraeT aKTUBU3aLUI0 MBICIUTENbHBIX CIIOCOOHOCTEN CTYAeHTOB. OHI
JOJDKHBI ~ CPaBHHUTb,  IPOAHAIM3UPOBaTh, OOOOIIUTb, KPUTUYECKH  OLEHWUTh,  CHAEIaTh
YMO3aKJIIOYEHHE Ha OCHOBE YCIBIIIAHHOTO WM IPOYUTAHHOIO Marepuaia. Takod xapakrep
3aHATUIO TPUAAET TMOCTAHOBKA BOIPOCOB cienayromero tuma: Yem otnmyaercs...; Uto obiuero
Mexny...; Kakue mMexaHu3Mbl...; Bbiaenure TOCTOMHCTBA M HENOCTATKH... (MpEArojaraercsi, 4ro
OTBETHI Ha 3TH BOIIPOCHI B IBHOM BHJIE€ B YUEOHHUKE UJIH JICKI[MH HE JIaHbI).

Bun (dbopma) cemuHapa omnpeaensieTcsi COIEp)KaHHEM TEMbI, YPOBHEM IOJIOTOBKU
CTYACHTOB JIaHHOW TpYMIbl, HampaBiIeHWEM MU NPOPHUIEM HMX HOATOTOBKH, HEOOXOAMMOCTBHIO
yBSI3aTh MpENoJaBaHue Yy4yeOHOM JUCHUIUIMHBI C JPYTMMHM JUCHUIUIMHAMH, H3Y4aeMbIMU
CTyAeHTaMHM. Buj cemMuHapa mnpu3BaH CIOCOOCTBOBaTh Hauboyiee TOJHOMY PaCKPHITHIO
COJIEpXKaHUsI M CTPYKTYpPhl OOCYXKIAaeMOl Ha HEM TEMbI, 00CCIEYHTh HAWOOJBIIYI0 AKTUBHOCTH
CTYJEHTOB, PEILIEHUE MIO3HABATEIbHBIX U BOCIIUTATENBHBIX 331a4.

CemuHap mpeanojaraetT CBOOOTHBI OOMEH MHEHHMsIMH 1O u30paHHOW Temaruke. OH
HAYMHAETCsS CO BCTYNHUTEIBHOTO CIIOBAa MpenojaBarelis, (OPMYIUPYIOIIETo Ieidb 3aHATUS U
XapaKTEPU3YIOIIEro €ro OCHOBHYIO TpoOJeMaTuKy. 3areM, Kak TpaBWIIO, 3aciIylIMBAIOTCS
coobuienus cryneHToB. OOcyxaeHne cooOIIeHUsI COBMEIIAETCS C PAaCCMOTPEHHUEM HAMEUYEHHBIX
BorpocoB. CooOmIeHHs, TpEANoNaraloIue aHajin3 MyOJNUKaluii IO OTIAEIBHBIM BOIPOCAM
CeMMHapa, 3aciyIIMBAaIOTCA OOBIYHO B CepeluHE 3aHATHA. B 3aKIIOUMTENFHOM  CJIOBE
NPEero/IaBaTelb MOABOJUT UTOTH OOCYKICHHS W BBICTABISIET OIICHKH BBICTYIIABIIUM CTYIECHTAM B
pabouwnii )xypHan. CTyIeHT UMeeT PaBO 0O3HAKOMHUTHCS C HUMHU.
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IIpy 1OArOTOBKE K CEMHUHApYy CTYACHTHI MMEIOT BO3MOXXHOCTH BOCIIOJIB30BAThCS
KOHCYJIbTAllUsIMU ITpenojaBateliss. KpoMe yka3aHHBIX T€M CTYIEHTHI BIPaBe, 110 COIVIACOBAHUIO C
npernojaBaTenaeM, H301paTh U APyrue HHTEPECYIOMINE UX TEMBI.

Hpyrumu gopmamMul MpakTHUYECKUX 3aHATUN MO XHMMHUU SIBISIOTCA pEIICHUE PacueTHBIX
3a7a4 ¥ 1a00paTOPHBIN MPAKTHKYM.

Pemenue 3a1a4 3aHMMaeT B XUMUYECKOM 00pa30BaHUU BaKHOE MECTO, TaK KaK 3TO OJUH U3
pUEMOB O00YYEHHsI, TIOCPEICTBOM KOTOPOTo obecreynBaeTcsi 6ojee Tiy00Koe U MOJHOE YCBOCHUE
yueOHOro Marepuajga MO XUMHH. YTOOBI KadyeCTBEHHOTO OCBOUTh XHMHIO, HU3y4EHHUE
TEOPETUYECKOTr0 MaTepuaia JOHKHO COUETAThCS C CUCTEMAaTHUECKUM PEIICHUEM Pa3IMYHBIX 3a/1a4.

JlaHHbBIN Kypc pa3BUBAeT y y4yallUXCs YMEHHE peliaTh TEOPETUYECKUE U pacUeTHbIE 3aauH,
a TaKXke OO0IIMe WHTEIUIEKTyaJbHbIE YMEHHUS M HAaBBIKM — aHAJIU3UPOBATh, KOHKPETU3HPOBATH,
0000111aTh, MPUMEHSATH IPUEMBI CPAaBHEHHUSI.

Pemenue 3ama4 cnocoOCTBYET OCO3HAHUIO y4YaIlUMUCS CBOCH COOCTBEHHOM JESITeIbHOCTH,
o0ecrevynBaeT UX CaMOCTOSTEIbHOCTh U aKTUBHOCTh, (DOPMUPYET YMEHHSI IPUMEHSATDH IMOJTYYECHHbIE
3HaHUS B HECTaHJAPTHBIX, TBOPYECKHX 3aJaHMAX. Takke Yy CTYACHTOB BOCHHUTHIBACTCS
TPYAOTIO0UE, IENEeyCTPEMICHHOCTh, pPAa3BUBAETCS UYBCTBO OTBETCTBEHHOCTH, YIOPCTBO H
HAacCTOWYMBOCTh B JOCTM)KEHMM MOCTaBICHHOM Lenu. B mpouecce pemieHus 3anad peaau3yroTcs
MEXIMPEAMETHBIE CBSA3HM, 4YTO IMO3BOJIAET YYAI[UMCSl IOJNYy4aTh IEIOCTHOE MpelCTaBlIeHue 00
OKpYKAIOIIEM MHUPE C LEJNbI0 KCIOJb30BAHHUS €r0 B JaJbHEWIICH XKU3HU. VIHTErpamus ¢ Temu
npeIMeTaMu, KOTOpbhIe KaXKyTcs CTYJIEHTaM JOCTaTOYHO MPHUBJIEKATENbHBIMU, TIO3BOJISET YCIEIIHO
NOBBINIATh HMHTEPEC K XMUMHHM W pPa3BUBATh MOTHBAIMIO €€ H3ydeHUs. VHTerpupoBaHue C
OPUKIAJHBIMA  JUCHMIUIMHAMH ~ PacKpblBaeT BO3MOXKHOCTH  MPAKTHYECKOTO  MPUMEHEHUS
nproOpeTaeMbIX XUMHYECKIX 3HAHHH.

JlaGopaTopHbIil MPAKTUKYyM MO XUMHUHU ISl CTYJEHTOB IPEIIOJaraeT pa3BUTHE HABBIKOB
paboThl B 1ab0OpaTOpHH C XUMUYECKUMH BEIIECTBAMH, a TAK)KE CIIOCOOCTBYET JyUIIEMy YCBOCHHUIO
JTUCIUTUIAHBI.

B xozae npoBefeHus TPaKTHYECKUX 3aHITHI (JJTaOOPAaTOPHBIX padoT) CTYIEHTY HEOOXOAMMO
MIPOBECTU XMUMHUYECKUN SKCIIEPUMEHT, 3a)MKCUPOBATh CBOM HAOJNIONCHHUSA, OMHCATH MOIYYCHHbBIE
PE3yIABTATHI U CHIENATh COOTBETCTBYIOUINE BBIBOIBI.

N3yuenune o60meoOpa3oBaTeibHOW  y4eOHOW JUCHMIUIMHBI  «XHMMHS»  3aBeplIaeTcs
MoABEACHUEM HTOTOB B (QopMme nuddepeHIIupoBaHHOTO 3aueTa B paMKax MPOMEKYTOYHOU
arrectauuu ctyaeHtoB B mpomecce ocBoeHus OIIOII CIIO ¢ momydeHuem cpenHero oOmIero
obpazosanus (ITTICC3).

7. OHEHOYHBIE CPEACTBA JJIsA KOHTPOJISA YCIIEBAEMOCTHU
7.1. ITacnopT (poHIA OLICHOYHBIX CPEACTB

KoHTpoImpyeMsie Kon HanmeHnoBaHue OLIEHOYHOTO CPE/ICTBA
Ne KOHTPOJIUPYEMO
y paszensl (TeMBbI) N
i JUCIMILINHBI 1 KOMICTCHIMH TCKyHH/If/'I HpOMe)Ky’TO‘-IHafI
(111 ee vacTn) KOHTPOJIb aTTecTanus
1 Paznen 1. OOmas u ) Vv, T, P, IIP,
" | HeOpraHuyeckast XuMust KP Tnd sauer
) Paznen 2. Oprannueckas v, T, P, 1IP, )
" | Xumus KP
7.2. Kputepum olleHKH 3HAHUH
Kpurtepuu orieHMBaHUS YCTHOTO OTBETA:
[Toporu onenox Bapuantsl napameTpoB
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HeynosnersopurensHo

CTyZIeHT OOHapy>XHBaeT He3HaHHE OOJBIIEH YaCTH COOTBETCTBYIOIIETO
BOMpOCa, JOMycKaeT OHmHOKM B (GOPMYTUPOBKE OINpeaeTeHU |
NPaBWI, HCKAXKAIOUIME WX CMBICHI, OECHOPSJOYHO M HEYBEPEHHO
n3J1araeT MaTepHal.

YIIOBJ'IGTBOpI/ITeJ'H:HO

CTYZICHT OOHApPY)KMBACT 3HAHHE U MOHMMAHUE OCHOBHBIX ITOJIOKEHUM
JAaHHOW TEeMbl, HOT U3JaraeT MaTepHajl HENOJHO M JOIyCKaeT
HETOYHOCTH B ONPEICICHUH MOHATHH WK (GOPMYIUPOBKE MPABUIT;, HE
yMeeT JAOCTaTOYHO TIJIyOOKO U J0Ka3aTelbHO OOOCHOBATH CBOM
CY)KIICHHsT W IIPUBECTH CBOM IPUMEPBI; M3JIaracT MaTepuall
HEIOCJIEJ0BATEIbHO U JIOIYCKAaeT OIIMOKH B SI3bIKOBOM O(OPMIIEHUU
M3J1araeMoro.

Xopoio

CTYJICHT JIa€T OTBET, YIOBJICTBOPSIONINI TEM e TpeOOBAaHUSAM, YTO U
JUTSL OLIEHKH «OTJIUYHO», HO JIOMYyCKaeT 1—2 ommoOKu, KOTOPBIE caM Ke
WCIIpaBisieT, U 1—2 HemoyeTa B IOCIIENOBATEIBHOCTH M S3BIKOBOM
0(OpMIICHHUHU WU3JIaraeMoro.

O1ianyHo

CTYJIEHT TIOJIHO H3JIaraeT MaTepuay (OTBEYaeT Ha BOMIPOC), JAET
MPAaBUJIBHOE OIPEICIICHUE OCHOBHBIX TIOHSTHIA, OOHApYKHUBaeT
IIOHUMAaHHUC Marcpuaia, MOXKET 000CHOBATH CBOU CYXXKACHMUA,
MPUMEHUTh 3HAHUS Ha MPAKTHKE, MPUBECTH HEOOXOJUMBIC HPUMEPHI
HE TOJIKO M3 YYeOHHKA, HO U CAMOCTOSITEIILHO COCTABIICHHBIE;

n3JjiaracT mMmarcpuall IoCjaca0BaTCJIbHO U JIOTUYHO.

Kpurepuu oniennBanus pedepara

IToporu onieHOK

BapuanTts! napamerpos

HeynosnersopurensHo

TeMa pedepata HE packpbiTa, OOHAPYKHMBAETCA CYIIECTBEHHOE
HEMOHUMAaHUE IPOOIIEMBI.

YI[OBJ'IGTBOpI/ITeJ'IBHO

UMEIOTCS ~ CYLIECTBEHHBbIE  OTCTYIUIEHHUST  OT  TpeOoBaHUU K
pedepupoBanuio. B uacTHOCTH, Tema OCBELEHA JHIIb YaCTUYHO;
JOTyIIEHbI (haKTUYECKUe OIMOKU B COJEp’KaHUU pedepara WM Ipu
OTBETE Ha JIONOJHUTENIbHBIE BOIIPOCHI; OTCYTCTBYIOT BBIBOJIBL.

Xopomo

OCHOBHBbIE TpeOOBaHHUs K pedepaTy U ero 3alluTe BHIIOIHEHBI, HO IpU
9TOM JONYIIEHbl HEIOYETHL. B 4YacTHOCTH, MMEKTCS HETOYHOCTH B
M3JI0KEHUU MaTrepuana; OTCYTCTBYET JIOTHYECKas IOCIEA0BATEIBHOCTD
B CYXKICHMSX; HE BblAepkaH 00bEM pedepara; UMEIOTCS YNYILIEHUS B
0o OpMIIEHNH; Ha TIONIOJHUTENbHBIE BOIIPOCHI JaHBI HEMOJIHBIE OTBETHI.

O1ianyHo

BBINIOJTHEHBI BCE TpeOOBaHUS K HANMCAHWIO M 3aluTe pedepara:
o0o3HaueHa mpoOieMa M O00OCHOBaHAa €€ aKTyaJbHOCTb, CJIEJIaH
KpaTKU{ aHalu3 pa3IMYHBIX TOYEK 3PEHHUS Ha paccMaTpUBAEMYIO
npobieMy M JIOTHYHO  M3JIOKEHAa  COOCTBEHHAsh  IMO3UIIMA,
chOpMyJIMPOBAaHbl BBIBOJBI, T€Ma PACKPBITA IMOJHOCTHIO, BBIJIEPKaH
00bEM, COOMIOJICHB TpeOOBaHMA K BHEHIHEMY O(GOPMIICHHIO, TaHbI
OTBETHI HA JJOTIOJIHUTEIbHBIE BOIIPOCHI.
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Kpurtepuu orieHKH KOHTPOJIBHON pabOThI, TECTUPOBAHUS

Onenka "5" craBurcs 3a 90-100% npaBUIbHO BBIMOJHEHHBIX 3aaHUN
Onenka "4" craButcs 3a 66 - 89% npaBUIbLHO BBHIIOJHEHHBIX 33aHUN
Onenka "3" craBurcs 3a 50-65% npaBUIIBHO BBIMOJHEHHBIX 3aJJaHUM
Ouenka "2" cTaBUTCS, €CIIU MPABUIILHO BBINOIHEHO MeHee 50% 3amanuii

Kputepun o1ieHOK MpOMEKYTOUHOM aTTeCTalluu

IToporu oneHok

BapuanTtsl napameTpos

HeynosnerBopurenabHO

Onenka «HEVIOBJIETBOPUTEJIbHO» BoicTaBmsieTcs:

1) 3a MOJHOE OTCYTCTBUE OTBETA HA BCE BOMPOCHI OUJIETA;

2) IpU  HECOOTBETCTBHUM  OTBETAa  3a/laHHOMY  BOIPOCY,
HEMOJIHBIC, HETOYHBIC OTBETHI HA BCE BOIMPOCHI OWIIETa, €CITH OHU
comepkar Oosiee JBYX TpyObIX OMMOOK wWid Ooyiee MATH
HE3HAUMTEIbHBIX 3aMeUaHul (HE0UETOB);

3) Mpu OOHAPYKEHUH IIMapraiok.

JIOTIOJTHUTENbHBIE W YTOYHSIOIIAE BOMPOCHI MPEIOAaBaTelisi He
MIPUBOJAT K KOPPEKIIMU OTBETa 00y4aronierocs.

y,I[OBJ'IeTBOpI/ITCJ'IbHO

Onenka «YJIOBJIETBOPUTEJIbHO» BreIcTaBiIseTcs 3a HEMOIHEIC,
HETOYHBIE OTBETHl Ha BCE BOMPOCHI OWJIEeTa, MPH HATUYHHU JBYX
rpyobIX  OmMMOOK WM TATH HE3HAUUTENBHBIX  3aMEYaHHi
(memouetoB).  JlOMOTHUTENbHBIE U YTOYHSIOIIME  BOIPOCHI
MIPENo/IaBaTelIsl MPUBOAAT K KOPPEKIIMH OTBETa 00yUYaroIIerocs.

Xoporo

Onenka «XOPOILO» BeicTaBiasieTcss 3a NOpaBUIbHBIE, HO
HEJOCTAaTOYHO TOJHBIE OTBETHl HA BCE BONPOCHI OuieTa, MpU
Hamuauu 1 TpyOoi ommOKu uiau 3-4 HE3HAUWTENIBHBIX 3aMEYaHul
(nemouetoB).  JlOMOTHUTENbHBIE W YTOYHSIOIIME  BOIPOCHI
MIPENnoaBaTelis MPUBOIAT K KOPPEKIIMU OTBETAa 00y4aroIerocs.

OT1iIn4HO

Ouenka «OTJIMYHO» BeICTaBisieTCs CTYOEHTY 3a IIOJIHBIE,
pa3BepHYThIC U MPaBUIILHBIE OTBETHI HA BCE TPU BOIPOCHI OuieTa.
JlonycTuMO€ 4MCII0 HE3HAUUTENBHBIX 3aMEYaHUl U HEIOYETOB — HE
O6onee nByX. JloMONMHUTENbHBIE W  YTOYHSIOIIME  BOIPOCHI
MIPEToAaBaTelis MPUBOIAT K KOPPEKIIMH OTBETa 00yJaroerocs.
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7.3. OneHo4YHbIE CPEACTB VISl MPOBEeHUS TeKYylel aTTecTalun

Dopia 3HaHus Ymenuns [IpakTrudeckuii onbIT (BNAAETH) JlnuHble KauecTBa 00y4aIOIerocs
aTTecTauuu
- XMMHYECKYIO CHMBOJIMKY: | - Ha3plBaTh: XUMHUECKHE
SHaKM XUMHYCCKHUX 3JIEMEHTBI, COCIUHEHUS N3YUCHHBIX - 4YBCTBO FOPJOCTH M YBAKEHHUS K
SMEMEHTOB, OpMYTLI KJIacCOB. HUCTOPHUU U JOCTHUKEHUAM
XUMUICCKUX BEILICCTB 1 . Hcnonb3oath NpuoOpeTCHHbIC OTEYECTBECHHON XUMHUYECKON HAYKU;
YPABHEHHS XHMHYCCKHX - OOBACHATD: (PU3MUECKUIN CMBICIT 3HAHNS U YMEHNS B IPAKTHIECKOf
peaKLuid. aTOMHOTO (TIOPSIAKOBOIr0) HOMEpa JeSTEILHOCTH U TOBCEHEBHOM - XUMUYECKH IPaMOTHOE MOBEACHUE
. XUMHYECKOTO 3JICMEHTa, HOMEPOB YKHM3HU VIS B IPO(hECCUOHAIBHOM JIEATSIILHOCTH
- BaxxHeHIie NOHATHS I'pYIIIBI 4 IIEPUOJA, K KOTOPbIM 1 B OBITY TIpH OOpaIeHUH C
XUMHUH: XUMAYECKUH 3NIEMEHT NPUHAAJIEKHUT B - 6e3omacHOro obpameHus ¢ XMMHUUYECKUMH BEIECTBAMH,
JIIEMCHT, aTOM, MOJICKYIIa, Iepnomnueckoii cucreme JI.1. BEIIECTBAMH U MaTepHAllaMH, MAaTepUAIaMH H IPOLECCAMIL
OTHOCUTEIIbHBIE aTOMHAsI U MeH/1ereeBa; 3aKOHOMEPHOCTH
MOJIEKYJIIpHAs MacChl, UOH, | y3MeHEeHHS CBOMCTB AJIEMEHTOB B - 9KOJIOTMIECKH TPaMOTHOTO - TOTOBHOCTb K ITPOJIOJIKEHUIO
V, T, P, [IP, | XMMHY€ECKas CBSI3b, IpeIeax MaJbIX [IEPUOLOB U TOBEICHHsA B OKPYHKAIOWIEH CPENIE, | 0Gpa3oBaHKs 1 MOBBIIICHHS
KP BEIIECTBO, KJIaCCU(DUKALHS TJIABHBIX [IOATPYIIIT; CYIIHOCTD KBaJM(UKALUKN B N30paHHOM

BEILIECTB, MOJIb, MOJISIPHASI
Macca, MOJISIpHBIH 00beM,
XUMHYCCKasA peaKuus,
KJIacCU(UKAIINS PEaKIH,
3JIEKTPOJIUT U HEANIEKTPOIIHT,
AIIEKTPOIUTHYECKAs
JIMCCOLIMALIHS, OKUCITUTEIb 1
BOCCTaHOBUTEIIb, OKHCIICHHUE
Y BOCCTAQHOBJICHHE.

- OCHOBHBIE 3aKOHBI XUMUU:
COXPaHEHHUs MacChl BEILIECTB
Y 3HEPTUH, IIOCTOSIHCTBA

peaknuii HoHHOTO 0OMeHa.

- XapaKkTepru30BaTh: XUMHUYCCKHE
3JIEMEHTHI (0T BOJIOpOa A0
KaJIbI[Us1) HA OCHOBE UX IOJIOKCHUS
B [lepuonnueckoii cucreme ..
MeneneeBa 1 0COOEHHOCTEH
CTPOCHHMS UX aTOMOB; CBSI3b MEXIY
COCTaBOM, CTPOCHHEM U
CBOMCTBAMH BEIIECTB; XUMHUECKHE
CBOMCTBA OCHOBHEIX KJIaCCOB
HEOpPTaHUYECKUX BEIIECTB.

- OLIGHKH BJIMSTHUS XUMHUYECKOTO
3arpsi3HEHMSI OKPY>Karoled cpeasl
Ha OpPraHu3M 4YeJI0BeKa,

- KPUTHYECKON OLIEHKU
WHPOPMAIIUH O BEIIECTBAX,
HCTONB3YEMBIX B OBITY,

- IPUTOTOBJICHUS paCTBOPOB
3a,[[aHHOI7[ KOHOCHTpAaluu

po(heCCHOHAIBHOM JISATEIIbHOCTU U
00BEKTHBHOE OCO3HAHUE POJTH
XUMHUYCCKUX KOMHCTCHHI/II\/'I B O3TOM,

- YMEHHE UCIOJIb30BaTh JOCTHKEHHUS
COBPEMEHHOM XUMUYECKON HAYKH U
XMMUYECKUX TEXHOJIOTUH JUIs
MOBBIILIEHUS COOCTBEHHOTO
WHTEJUIEKTYAIBHOT'O Pa3BUTHS B
BBIOpaHHOH NpohecCHOHAIBHOM
JIeSITeTbHOCTH.
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coCTaBa, NEPUOIUYECKU I
3aKO0H; 3aKOH ABOTaJIpo,
3aKoH I'ecca, XUMHUYECKOTO
crpoenus bytieposa.

- OCHOBHEBIC KJIACChI
HEOPTaHWICCKUX U
OpPTaHWYECKUX COCTUMHEHUH 1
UX XUMHYECKHE CBOMCTRA.

- OmnpenensaTh: COCTaB BEUIECTB 110
ux (hopMyraM, MPUHAIIECIKHOCTb
BEIICCTB K OMPEJICIICHHOMY KJIacCy
COCUHEHHM, THIIBI XUMHYECKUX
peakiuii, BAJICHTHOCTh U CTEIECHb
OKHCIICHHS DJIIEMCHTA B
COEeIMHEHMSIX, THII XUMHYECKOM
CBs3U B COCITMHCHUAX,
BO3MOXKHOCTb ITPOTEKAHUS PEaKIIUN
HOHHOTO0 OOMEHa.

- CocTaBisATh: HOPMYJIBI
HEOPraHMYECKUX COCTUHEHUH
M3Y4EHHBIX KIaCCOB; CXEMBI
CTPOCHUS aTOMOB IepBbIX 20
anemeHTOB [leproanueckoi
cucremsl /.. Menneneena;
YpaBHEHUSI XUMHUECKUX PEaKIUH.

- BBIUKCIIATE: MACCOBYIO JIOJTHO
XHMHYECKOTO 3JIEMEHTA 110
(dhopMyJie COeMHEHUST; MACCOBYIO
JIOJTFO BEIIECTBA B PACTBOPE;
KOJIMYECTBO BEIIECTBA, 00BEM HITH
Maccy Mo KOJIHYECTBY BEIECTRA,
00BEMY WIIM MacCe PearcHTOB, WU
MPOJYKTOB PEaKIINU; TEILIOBOM

3¢ eKT peakuuu.
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IIpumepbl OLIEHOYHBIX CPEICTB

IIpuMep KOHTPOJIBLHBIX padoT:

Bonpockl KOHTPOJIBHBIX paboT

KontponpHas pabota no pazzeny 1
«O01as 1 HeOpraHU4IecKas XUMHSD)
BapuanTt Nel

1. K amynscusiM ¢ sxuakoit $asoit oTHOCATCS:

a) TmeHa

b) B3Bech

C) KpeMm

d) mynena
2. Onpenenurte MacCOBYIO JIONIO BOJIbI B Kpuctaymioruapare CaSOy - 2H,0 (rumc).
3. Haiinure Maccy conu, KoTopast 00pa3yercst Ipu B3auMOCHCTBUU PAaCTBOPA TUAPOKCHIA KaJIHs
C PacTBOpPOM CEpHOM KUCIOThI Maccor 30r ¢ MaccoBOM 101€i KUcaoTsl 5%.
4. Ompenennre MaccoBYIO JOJIO Ccynb(dara HATPHUs B pacTBope, momydeHHoM ciuBanueM 120t 10%-Horo
pactBopa Na;SO4 u 200r 4%-HOro pacTBOpa TOro e BEIICCTBRA.
5. Berumncnure MomspHyto KoHIeHTpanuio 20 % pacTBopa XJI0praa Kainblus MIOTHOCTRIO 1,178 1/mit.
6. Uemy paBHa MOJISIpHOCTH U MOJIsIBHOCTE 30% pactBopa NaOH mnotHoctsto 1,328 r/mn? K 1 1 3Toro
pacTBopa NMpHOABKIHN 5 71 BOABI. BEIUHCINTE MacCOBYIO TOJIO MOyYEHHOTO PacTBOpA.
7. BBIUMCIHTE KOHII. THAPOKCHJ HOHOB B BOJHOM PACTBOPE, €CIIM KOHI. MOHOB BOAOpoia paBHa 107
MOJIB/JI. YKaXHTE IBET METHJIOPAHKa B 3TOM PacTBOpeE.
8. B pactBop momectrim 100 monekyn. OnpenennuTte 9ucio IUCCONMUAPOBAHHBIX MOJIEKYJI, €CIIH CTETICHb
JMCCOIIMAIH PaBHA:

a) 0,04

b) 04

c) 01

d) 0,9
9. pH pacTBopa paBeH 5. Beruucnure KOHLEHTPALKIO THAPOKCU HOHOB B PACTBOPE. Y KAXKUTE LIBET
METHJIOpaH)Xa B 3TOM PacTBOpE.
10. K 20 r pacTtBOpa, coaepxkaiero 5 % cynbdara meau, 100aBUIM THAPOKCU HATPpHsL. Berumciure
Maccy oOpa3oBaBLIErocs ocaaka?
11. Kakne u3 mpuBEIEeHHBIX PEaKIUil SBIAIOTCS BHYTPUMOJNEKYISApHBIMU? PaccraBbTe kK03(hpunmeHTs B
YpPaBHEHUSX peakuuil. YKaXKuTe BOCCTAHOBUTENb, OKUCITUTEND.
a) KNO; = KNO, + O,;
6) Mq+ N, = Mq3N2,
B) KC103 = KCI + Oz.
12. CocraBbTe CXeMy JICKTPOJIM3a BOJHOTO PacTBOpa HUTpaTa Oapus Ha IJIATHHOBBIX 3JICKTPOAAX
13. Ilpu snekTpoinu3e paciuiaBa xjaopuaa HaTpus Maccoil 11,7 r Ha aHoAe BBLACIUIICS T'a3 KOJIMYECTBOM
BemiecTna?
14. Tlpu snexTponn3e pacTBopa ruapoKcuaa 6apus Ha aHOIe BhIIETSETCS: a) BOAOPO; 0)
KHCIIOPO/I; B) Oapuid.
[Tpu s1exTponu3e pacTBOpa ioauaa Kaus B pacTBOpe oOpaszyeTcs: a) HOJI0BOAOPOIHAS KUCIIOTA;
0) Boza; B) TMIPOKCHJL KaJusl.

Bapuant Ne2
1. K aspo3zomnsim ¢ TBepoi (ha3oif OTHOCSTCS:
a) TymaH
b) cmor
C) oOmnaka
d) mem3a

2. BpluncauTe MaccoBYIO JOMIO MIETOYH, KOTOpas oOpa3yercss Mpu pacTBopeHuH 124r okcuiaa
HaTpus B Boje maccor 960r.
3. Beruncaure maccoByto 10110 (%) KpUCTaJUIM3allMOHHOM Bosibl B I'mayGepoBoii conmu NapSOy -
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10 H,O
4. Cxompko TpamMMoB Bojabl Hano ucrnaputh u3 800 r 15%-ro pacTBopa BemecTBa, 4TOOBI
YBEJIUYUTH €r0 MAacCOBYIO J0Jt0 Ha 5%7?
5. Jns meitrpanuzauuu 20 mut 0,1 M pactBopa cosistHOM KHCIIOThHI TOTpeOoBaIoch 6 MII pacTBOpa
eakoro Hatpa. OnpeneanuTb MOJSIPHYIO KOHIICHTPAIMIO PacTBOpa €AKOT0 HaTpa.
6. CKOJIBKO TPaMMOB PacTBOpPa C MacCOBOM JI0JIEH CepHOU KUCTOTHI 96% HE00X0IuMO BIHTH B 1
J1 BOJIbL, YTOOBI OJMYYUTH PACTBOP € MaccoBoil noneit 10%?
7. Ckonbko M 0,5 M u 0,1 M pacTBOpoB a30THOM KHUCIIOTHI CIAEAYET B3SITh JUIsl IPUTOTOBIECHUS
1000 M 0,2 M pactBopa.
8. B pacrBop mnomectwniu 100 monekyn. Omnpenenure CTENeHb JUCCOLMUALUMU, €CIU
JUCCOLIMUPOBAIIH:

a) 5 moueky,

b) 15 mouneky,

C) 50 moneky,

d) 95 momeky
9. pH pactBopa paBen 3. BeuuciuTe KOHII. THIPOKCHI HOHOB B pPacTBOpE. YKaKUTE LBET
dbeHondTanernHa B 3TOM pacTBOpE.
10. B pesynbraTe peaknuu cyibdura Kambinus ¢ okcuaoM kpemuus (IV) Beyienwics raz okcuj
cepsol (IV) o6bemom 67,2 1. OnipeieIuTe Maccy COJIH, KOTOpasi BCTYITHIIA B PEAKITUIO.
11. Kakue coemuHEHUS M TMPOCTHIE BEIIECTBA MOTYT MPOSABIATH TOJIBKO OKHCIHTEIbHBIE
cBoiicTBa? BriOepure Takue BemecTBa u3 mpemiokeHHoro nepedrs: NO;, Oz, HySO3, KySOy,
FeCl;, HNOs;. CocraBbTe ypaBHEHHE S3JEKTPOHHOrO OallaHca, paccTaBbTe Kod()(PUIIMEHTH B
YPaBHCHUHU PEAKITHH:
Cl, + KOH = KCI + KCIO3 + H,0.
12. CocraBbTe CXEMy OHJIEKTPOJIM3a BOJHOIO pacTBOpa cyib(ara LHMHKa Ha TIpa@UTOBBIX
AIEKTpoAax
13. [Ipu snexTposvsze BOAHOTO pacTBOpa HUTpaTa cepedpa BoIASIHIOCH 5,6 1 raza. CKOJIbKO
rpaMMOB MeTallla OTJIOKHIIOCH Ha KaTtoze?
14. Ilpu anekrponuze pactBopa Hutpara Meau(ll) Ha karone BbAEnseTCS:
a) MeJib; 0) KHCIIOPOI; B) BOAOPOI.
[Tpu snexTponuse pacTBopa OpoMuIa JIMTHS B pacTBOpE 00pazyeTcs:
a) Boja; 0) OpoMOBOAOPOIHAS KUCIOTA; B) TUAPOKCU TUTHSL.

KontponbHas pabota o pazzaerny 2
«OpraHnyeckast XUMUs
Bapuant Nel

1. IIpuBeauTe MO OAHOMY MIPUMEPY AJIS KaXA0TO THIIA!

a) Peakiuu, HanpaBJIeHHbIC HA YUTMHEHHE 1IeNH (KOHCTPYKTUBHBIC PEaKIliu ), HallpUMeEp,

ATKHJIMPOBAHKE, TOTUMEpHU3aIus, (TOJU)KOHICHCAIUS

b) Peaxiuu, HarpaBiIeHHbIC Ha YKOPOUYCHHE YIIICPOIHOMN LEH (PEaKIK PACIICTIICHHMS )

C) Peakiu BBeJCHUS, YAAJICHHS MM B3aUMOTIPEBPALICHHS (QYHKIIMOHAIBHBIX TPYIII

d) Peakiu 0Opa3oBaHuUsS KpaTHBIX CBSI3Ei

e) Peakiuu MUKIM3AIMA M apOMATH3AIMH
2. OnpeenuTe BAJIGHTHOCTh M CTEIICHH OKUCIICHHUS aTOMOB yriiepoa o ¢popmyiam coeaunennii: CoHs-,
C3Hg4, CHCI3, C;HsOH, CsHy4, C3Hg, CH,4, CH5CI, CH30H, CCl,
3. CocTaBbTe CTPYKTYpHble popMy/bl nponuabeHsona, ero romosiora U nsomepa. HasosuTe BelecTsa.
4. CocTaBbTe YpaBHEHHUS PEaKIUi B COOTBETCTBUU CO CXEMOU MPEBPAIICHUN: U3BECTHIK — OKCHJT
KaJIBIHAST — KapOW[ KaJIBITUSI — arleTIIICH — OSH30JI — TeKCaxJIOPaH.
5. 10 1 cmecu atrseHa u mporara u 10 71 Bogopoa mponycTuiay Haa Kataim3aTopom. [Ipu atom obmuit
00beM cmecn ymeHbIuiIcs 0 16 1. Onpenennute 00beMHOE CoJiepKaHUe MTPOIaHa B HCXOIHONW CMECH.
6. OmnpeniennTe MOJEKYIISIPHYIO (OPMYITY JUTAIOTEHIIPOU3BOTHOTO alIKaINEHA, €CII U3BECTHO, YTO
MaccoBas JIoJisi OpoMa B HeM cocTaBisieT 75,5%?
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7. B pe3yipTare peakiuy MoJTHOTO OKUCIIEHUS TOMOJIora OeH3051a BhIICTWICS ra3 00beMoM 4,704 1.
Omnpeaenure CTpOESHHUE apOMaTHIECKOTO YIIIEBOIOPOAa, €CIIH U3BECTHO, YTO B PEaKIHMIO BCTYIHIIO 6,048 1
Kuciopoaa?

8. Kakue BerecTBa MOXKHO UCIIONB30BaTh TSI TOCIICAOBATEILHOTO MpeBpaiieHus? Hamucars ypaBHEeHUs
peaKIui.

CaCO; E—— CaC2

0
C —= H—C=C—H —-cm—c{

'\ "

H—CH=CH—H CgHg — CgHsNO;

\

C2H50H HO—CH;—CH;-OH

BapwuanTt Ne2

1. Hanmummre ypaBHEHHS peakiuii TUAPUPOBAHUS TIFOKO3BI U (PYKTO3BL. YKAXKHTE, K KaKOMY KIACCY
OpPraHUYECKUX BEIECTB OTHOCATCS MPOAYKTH BOCCTAHOBJICHUSI.
2. CocraBbTe CTPYKTYpHBIC (GOpMYyNBL: a) 4-BTOp-OyTHi-3,5-muMerwirentana; 0) 4-BTOPHPONMI-3-
STHITENTAaHa.
3. Ipu B3auMOACHCTBMM 8 CM® TPEIENbHOrO OAHOATOMHOro cmupra (mr = 0,8 r/cM’) ¢ HaTpHeM
BBIICTHIICS BOJIOPOJI B O0OBEMeE, JOCTATOYHOM Ui ruapupoBanus 2,24 n steHa (H. y.). Omnpenenure
MOJIEKYIApHYIO (hopmyiry crimpTa.
4. Omnpenennte KOHEUHBIA IPOAYKT B pe3yNbTaTe CAEAYIOIINX MpeBpalleHui:

+HCI +Na, t AlClg, 1 Kar., t +H,0
Eatis A o A ~Hy X4 H,SO, (KoL) %5

Hanumure ypaBHEHUS 3TUX PEAKLIMMA.
5. Ha cmech xapOumoB amoMHHUS W Kaiblws mMaccoil 34,4 T momedcTBOBaNM pa30aBICHHON COJSTHON
KucnoTol. Onpeaenure MOJIEKyIApHYIO GOPMYIy YrieBOJOPOAOB, BHLACIHBIINXCS B XOJI€ PEaKIIUH, €CIH
UX CyMMapHbIi 00beM coctaBisieT 14,56 n?
6. Paccumraiite, kakoir 00beM (H. y.) Bozayxa (¢ (O,) = 21 %) HeobxonuM [utst IodHOTO cropaHus 10 M
TPHPOIHOTO rasa, coepiKaiero 96 % 1o obbeMy MetaHa u 2 % Heroprodux npuMeceii. OTeet gaiite B M°
¢ TouHocThIo 710 0,001.
7. HanmmmuTe ypaBHEHUS 3TUX PEaKIU.

CH4 — C2Hg — C3Hs — Cg¢Hi4 — C¢Hs — C6HsNO2

Huxnorexcan

8. Borumcnure, kakoil o0beM (H. y.) ITUBHHMJIA MOXXHO IONYYHThH JIETHAPOTaIOTCHUpOBaHHEM 1,4-
JnbpoMakana Maccoit 216 Kr, eciii BRIXOJ IPOAYKTa peakuu cocTaBisieT 90 % oT TeopeTudeckoro?
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7.4. OueHOYHbIE CPEACTBA IJIsl POBEACHUS IPOMEKYTOUHON aTTecTAluM

[IpomexxyTouHas arrecrauus

®opma -
3HaHUA YMeHus [IpaxTrdeckuii ONBIT (BJIAETH) Jlnanbie kagecTBa 00yJarOIIErOCs
aTTecTaluu
- XUMHYECKYIO CUMBOJIUKY: | - Ha3bIBaTh: XUMHUYECKUE
3HAKU XUMHYCCKUX AJIEMEHTBI, COSTMHEHHS N3yUYEHHBIX
5JIEMEHTOB, (POPMyYJIBI KJIaCCOB. - YyBCTBO TOPJOCTH M YBAXKEHUS K
XMMHYCCKUX BCIICCTB U HCTOPHHU U JOCTIKECHHUAM
YPaBHEHHUS XHMHUYECKHX - O0BscH:ATD: puzuueckuii cmpicn | Mcnons30BaTh IpUOOPETCHHBIC OTEUeCTBEHHOI XMMHYECKOH HAyKH;
peaKIuii. aTOMHOT0 (IIOPSAKOBOI0) HOMeEpa 3HAHUS U YMEHUS B IIPAKTHIECKON
XUMUYECKOT0 3JIEMEHTa, HOMEPOB JIESATEIHLHOCTU U TTOBCEIHEBHOM - XAMHYECKH TPAMOTHOE TIOBEICHUE
- Baknenmume nousaTus TPYTITBL ¥ IEPHOAA, K KOTOPBIM JKU3HU JIJIS: B IPO(hECCUOHAIBHOM JIEATSIILHOCTH
XMMHH. XUMHUYICCKHH 3JIEMCHT MPUHAJICIKHUT B U B OBITY IIpU 0OpaIleHUH C
DJICMEHT, aTOM, MOJIEKyJIa, ITepnonnueckoii cucreme J1.1. - 6e3omacHOro obparIeHus ¢ XMMHUYCCKHMH BEIECTBAMH,
OTHOCUTEJIbHBIC aTOMHas U MenpeneeBa; 3aKOHOMEPHOCTH BCIICCTBAMU U MaTCpuajlamMH, MaTepHaJaMHy U MPOIeCCaMu;
MOJICKYJIApHAs MacChl, HOH, | M3MEHEHHsI CBOMCTB 3JIEMEHTOB B
XMMHUECKas CBS3b, Ipejenax MalbIX IepPHOIO0B 1 ~ OKOJIOTHHYCCKH IPaMOTHOTO - FOTOBHOCTb K HPOJIOJIKEHHIO
I[I/I(i),?,a‘-leT BCIICCTBO, Knaccmanaum TJIaBHBIX ITOATPYIIN; CYITHOCTH HOBCIICHHS B OKPYKAIOLICH CPEIC, O6paSOBaHI/I$I W IIOBBLIIICHUA

BEILIECTB, MOJIb, MOJISIPHASI
Macca, MOJISIpHBIH 00beM,
XUMHYECKask PeaKIysl,
KIIacCU(UKAIINS PEaKIH,
3JIEKTPOJIUT U HEANIEKTPOIIHT,
3JICKTPOJIUTHICCKAS
JIMCCOIMAIHS, OKUCITUTEIb U
BOCCTaHOBHUTEJIb, OKUCIICHHE
Y BOCCTaHOBJICHHE.

- OCHOBHBIE 3aKOHBI XVMUH:
COXPaHEHUsS MacChl BEIIECTB
W 3HEPTHUH, IIOCTOSTHCTBA
cocTaBa, IEPUOINYECKUI
3aKO0H; 3aKOH ABOTajpo,

peaknuii HoHHOTO 0OMeHa.

- XapakTepru30BaTh: XUMUYECKUE
3JIEMEHTHI (0T BOJIOpOIa A0
KaJIBIIFSI) HA OCHOBE UX TIOJIOKCHHUS
B [Iepuonnueckoii cucreme J[. 1.
MeHnneneesa 1 0COOEHHOCTEN
CTPOCHHS UX aTOMOB; CBSI3b MEXIY
COCTaBOM, CTPOCHUEM U
CBOICTBaMH BEILECTB, XUMUYCCKHE
CBOICTBa OCHOBHBIX KJIACCOB
HEOPTaHUYECKUX BEICCTR.

- OnpenensTh: COCTaB BELIECTB IO
ux GhopMyiaMm, MPUHAIICKHOCTD

- OLIGHKH BJIMSTHUS XUMHUYECKOTO
3arpsI3HEHMSI OKpYXKaroIlen cpeibl
Ha OpPraHu3M YeJI0BeKa,

- KPUTHYECKON OLIEHKU
WHPOPMAIIUH O BEIIEeCTBAaX,
HCTONB3YEMBIX B OBITY,

- MPUTOTOBJICHUS PAaCTBOPOB
3aJIaHHOW KOHIICHTPAIlHH

KBaJM(PHUKALUN B N30paHHOM
npodeccroHaIbHOM AESATETBHOCTH U
00BEKTHBHOE OCO3HAHUE POJIU
XMMUYECKUX KOMIIETEHIIMH B 3TOM;

- YMEHHE UCTIOIb30BaTh JOCTHKEHHS
COBPEMEHHOM XUMUYECKON HAYKH U
XUMHYECKUX TEXHOIOTUHN ISt
MIOBBIILIEHUS COOCTBEHHOTO
WHTEIJIEKTYaIbHOTO Pa3BUTHSA B
BbIOpaHHOH TpodeccrnoHaTFHON
JIEATENBHOCTH.
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3aKoH I'ecca, XUMHUUYECKOTO
crpoenus bytnepogsa.

- OCHOBHEBIC KJIACChI
HEOPraHUYCCKUX U
OpraHUYECKUX COSTMHEHHUU 1
UX XMMHYECKHE CBOMCTRA.

BEIIIECTB K ONPEICICHHOMY KIaccy
COEIMHEHUM, TUITBI XUMUYECKUX
peaxIvii, BAJIEHTHOCTH U CTENEHD
OKHCIIEHUS HJIEMEHTA B
COEIUHEHUX, TUII XUMUYECKONI
CBS3U B COCIUHEHUSX,
BO3MOHOCTbH MIPOTEKAHUS PEAKIINI
HOHHOI'0 OOMeHa.

- CocTaBisaTh: HOPMYJIBI
HEOPraHUYECKUX COECTMHEHUN
M3Y4EHHBIX KIACCOB; CXEMBI
CTPOCHUS aTOMOB NepBbIX 20
anemeHTOB [leproanueckoi
cucremsl /.. Menneneena;
YPaBHEHUSI XUMUYECKUX PEAKIIHMH.

- BBIYucasaTh: MaccoByo JOJIIO
XUMHUYECKOTO 3JIEMEHTA 110
(dhopMyIe COeIMHEHNST; MaCCOBYIO
JIOJII0 BELIECTBA B PACTBOPE;
KOJINYECTBO BEILECTBA, 00bEM HIIH
Maccy Mo KOJMYECTBY BEIIECTBA,
00bEeMy WIJIM Macce peareHToB, U
HPOIYKTOB PEAKLIUU; TEIUIOBOI

ad ekt peakuuu.
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1.4.1 IlpuMepHbIe BONPOCHI 1JIsl IPOBEACHHUS NIPOMEKYTOYHOM aTTeCTalluH
1 cemecTp

1. Ilepponnueckuil 3aKOH M IIEPUOJMYECKAs] CHUCTEMa XUMHUYECKUX diemeHToB J[.M.
MenneneeBa Ha OCHOBE IPEACTABICHUM O CTPOCHMM aTOMOB. 3HAYEHUE NEPUOJUYECKOrO 3aKOHA
JUISL Pa3BUTHSI HAYKH.

2. CoBpeMEHHBIE TIPEICTaBICHHS O CTPOEHUM aTOMOB XUMHUYECKMX JJIEMEHTOB U
3aKOHOMEPHOCTH B U3MEHEHMM UX CBOMCTB Ha IIpUMEpeE: 3JIEMEHTOB OJHOIO IEPHOJA, I'PYIIIBL.
OnekTpoHHbIe (HOpMyJbl U TpapUUECKUEe CXEMbl CTPOEHHS 3JEKTPOHHBIX CIIOEB aTOMOB 3TOTO
[IepUOJ1a, TPYIIIILL.

3. Xumunyeckue cBsi3u. KoBaneHTHas cBs3b, €e 00pa3oBaHHeE.

4. WNonnas cBs3b, ee 00pa3oBaHue.

5. 3apsapl HOHOB. CTeneHb OKUCIIEHUS U BAJIGHTHOCTD JIEMEHTOB.

6. Mertannnueckas cBsi3b. BomopoHast cBA3b.

7. XUMUYEeCKHE peaklliy U 3aKOHOMEPHOCTH UX MpoTekaHus. CKOpOCTh XUMUUECKON PEaKIIHH.
DJeMeHTapHBIC U CIO0KHBIE PEaKIIHH.

8. ®dakTophl, BIUAIOIIME HA CKOPOCTh XUMHYECKHX peaknuii (mpaswio Banat-T'odda).
Karanu3aTopsl 1 ”HTHOUTOPBI.

9. HeoOpartumbie u oOpaTuMble peakiuu. XuMudeckoe papHoBecue (nmpuunumn Jle [larense).
10. JlucriepcHbIe CUCTEMBI Ml BX KJIaCCH(UKAIHSI.

11.  PacrtBOpBHI.

12.  PacTBOpHMMOCTH BEIIECTB B BOJIE.

13. CriocoObI BRIpOXKEHHS COCTaBa PaCTBOPOB.

14. DNEKTPOIUTUYECKASE AUCCOLUALUS. DIEKTPOJIUTHI CUIIbHBIE U CIa0bIE.

15.  Koncranrta mucconmanuu (Ky,), mpoussenenuwe pactBopumoctd (IIP), BomopomHbIit
nokazateinb (pH).

16. IMuaponus comner.

17. OKHCIUTENBbHO- BOCCTAHOBUTEIbHBIE IpOLECCHl, X 3HaueHue. CocTaBleHHME ypaBHEHUM

OKHCJIMTEIbHO-BOCCTAHOBUTENIBHBIX ~ peakiuii.  PaccraHoBka  KO3((HUIMEHTOB  METOJOM
JIEKTPOHHOTO OallaHCa M JICKTPOHHO-HOHHBIM METOJIOM (METOJIOM ITOJTYPEAKITHiA ).
18. XUMHUYECKAE UCTOUHUKHU TOKA.

19. DNEeKTPOXUMHUECKUN Psiji HAIPSDKEHUN MEeTalIoB.

20. DNEKTpOIU3.

21. OcHoBHbIE KJIacChl HEOpraHuueckux coenuHeHuil. Okcuabl. Knaccudukanus, xumMuyeckue
CBOMCTBA U CLIOCOOBI MOTYUYESHHUS.

22. OcHOBHBIE KJIacChl HeopraHuWveckux coeauHeHui. [mapokcunsl. Knaccudukarus,
XMMHUYECKHE CBOMCTBA M CIIOCOOBI MOTyYEHHS.

23.  OcHoBHBIE Kiacchl HeopraHwueckux coenuHeHwnid. Comu. Krnaccmdukamus, XuMudeckue
CBOWCTBA U CLIOCOOBI MOTYUYEHHUS.

24.  T'enetmueckas CBS3b MEXIY KJIACCAMH HEOPTaHMUECKUX COCTUHECHUH.

25.  Meramnbpl. Pusznueckre M XuMHUUecKue cBoiicTBa. I[IpomsblnuieHHBle M Ja0OpaTOpHbIE
CIIOCOOBI TOJTYYEHHUSI.

26.  Hewmeramnbl. ®@u3uyeckue W XUMHYecKHe CBOMCTBa. [IpoMblluieHHBIE W Ja0OpaTOpHBIE

CIIOCOOBI OJTYYEHHUS.

2 cemecTp

1. [Ipeamer oprannmdeckoil XuMHH. Te€OpHs XUMHUYECKOTO CTPOEHHUSI OPraHUYECKUX BELIECTB
A.M. Bytneposa. Knaccugukaius opraHMuecKuX COeAMHEHU.

2. ATNKaHBI: TOMOJIOTHYECKUW psAnq W obOmas ¢dopMmyia, HU30MEpUs H HOMEHKJIATYpa,

XUMHUYCCKUE U (I)I/ISI/ILICCKI/IC CBOﬁCTBa, HaxXOXJACHUC B IPUPOAC U IPUMCHCHHUC.
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AJKaHbI: IOJy4YeHUe, HAXOXKEHUE B IPUPOJIE U IPUMEHEHHUE.

AJIKEHBI: TOMOJIOTHYECKU psijl, oOmas ¢popMysa, HOMEHKIATypa U MOJIydeHHUe.

ATKEHBI: BUJIBI H30MEPUH, PU3NIECKUE CBOMCTBA, HAXOXK/CHHE B IPUPOJC U IPUMECHCHHE.
XUMHYECKHE CBOMCTBa alkeHoB (0e3 MexanusmoB). [IpaBmio  MapkoBHHKOBA
(bopmynaHrpoBKa U O0BSICHEHHUE).

S ok w

7. [{uknoankaHbl: CTpOCHHUE, HOMEHKJIATypa, U30MepHsl.

8. [{ukoankaHbl: CBOWCTBA, OJIYyYEHHUE, IPUMEHEHHUE.

9. AnKanueHbl: HOMEHKIATypa, Kiaccuukauus, u3oMmepusi, (Qu3nueckue CBONCTBA,
MIOJIyYEHHUE.

10. AJIKaMeHbl: XMUMHUYECKHE CBOWMCTBA, NpuMeHeHWe. HarypanbHbli M CHUHTETHUYECKUU
Kay4JyKH.

11. AJIKMHBI: TOMOJIOTMUECKUH pAll, HOMEHKJIATypa, H30Mepus, (QHU3NYEecKHe CBOIICTBa,
nosiyueHue. [Ipumenenue aneruieHa.

12. AJIKUHBI: XUMUYECKHE CBONCTBA.

13. Crpoenue MoJieKyabl OeH3o0Jia. ApEHbl: COCTaB, TOMOJIOTHYECKUW psiji, H30MEpus,
HOMEHKJIAaTypa, GU3NYECKUE CBOMCTBA, OJyYeHUE, IPUMEHEHHE.

14. XuMHyecKue cBocTBa OEH30J1a U €r0 TOMOJIOIOB.

15. CnupTsl: KaccupuKaluy, HOMEHKIATypa, CTpoeHue, pU3ndecKre CBONCTRA.

16. [IpenenbHblE OAHOATOMHBIE CHUPTHI (QJKAHOJBI): TOMOJIOTMUYECKUH psiA, H30MeEpus,
buznueckue cBOCTBA, MOMy4YeHUE, IPUMEHEHHE.

17. XUMHYECKUE CBOICTBA MPEETBHBIX OJTHOATOMHBIX CITHPTOB.

18. MHoroaromMHsbie CIIUPTHI: MOJIydYeHUe, (U3HMUECKUe U XUMUYECKHE CBOWCTBA, MPUMEHEHUE
(Ha mpuMepe STUIICHTTIMKOJIS U TJIMLEPUHA).

19. @DeHoN: CTPOCHHE MOJIEKYJbl, MONyuyeHue, (U3NYECKue U XHUMUYECKHUE CBOMCTBA,
pUMEHEHHE.

20. Anbpaeruibl ¥ KETOHBI: ONpeAeneHus, Kiaccupukanus. [ OMOIOTH4ecKuid psiji, ©30MEpUs U
HOMEHKJIaTypa IPEeNIbHbBIX albJAECTUA0B U KETOHOB.

21. [IpenenbHbIE allbETU/IBI U KETOHBI: (DU3HUECKHUE CBOIMCTBA, MMOJIyYeHHUE U TIPUMEHEHUE.

22. XUMHYECKUE CBOMCTBA MPEEIbHBIX aJbICTHIOB U KETOHOB.

23. KapOoHOBBIE KHCTOTHI: OIpeielieHre, KIacCU(pUKAIUU, TIPUMEHEHHE.

24, [IpenenbHbIE OAHOOCHOBHBIE KAPOOHOBBIE KUCIIOTHI: TOMOJIOTHYECKHUM Psi/l, HOMEHKJIATypa,
u3oMepusl, (pu3nyecKre CBOMCTBA, 001Ie CIOCOOB! MOTYUYEeHHUS.

25. XUMHYEeCKUE CBOWCTBA MPEIEIbHBIX OHOOCHOBHBIX KAPOOHOBBIX KUCIIOT.

26. [Tpocteie 3¢upbl: ompeneneHre, HOMEHKIATypa, (HU3MUECKHE M XUMHUYECKHE CBOMCTBA,
pUMEHEHHE.

217. CrnoxHble 3QUpHIL: oNpeleseHue, HOMEHKIaTypa, (GU3NYecKue U XUMHUYECKHE CBOMCTBA,
IpUMEHEHHE.

28. Knaccupukanum  amuHOB.  Anudaruyeckue  (TMpeaesibHblE) TMEpBUYHbIE  AMHHBIL:
HOMEHKJIaTypa, PU3NUYECKUE U XUMUYECKHE CBOMCTBA, MOITYYCHHUE.

29. AHWINH: CTpOEHME, U30MEPHsl U HOMEHKJIATypa, MojydyeHue, (pu3nyeckue U XUMUYeCKHe

CBOMCTBA, IPUMEHEHUE.
1.4.2 TlpumepHble 3a1a4u ISl IPOBeeHUS MPOMEKYTOUYHOM aTTecTAluN

1. 3apmaya. PacueT macchl MPOAYKTOB pEaKIUU MO JaHHBIM 00 MCXOIHBIX BEIIECTBAX, OJHO U3
KOTOPBIX JIaHO B H30BITKE.

2. 3ananue. BerunciaeHne Macchl WM 00bEMa MPOAYKTA PEAKIIUH, €CITU OJJHO U3 UCXOTHBIX
BEILECTB JJAHO B BUJIE pACTBOPA ONPEAEAEHHON MOJISPHON KOHIIEHTPALIUH.

3. 3amada. BerancieHne Macchl MPOyKTa PEakud, €CITU JIUIS €r0 TIOyYeHUS BBIJIaH PACTBOP C
ONpeIeTIEHHON MacCOBOM JT0JIEM MCXOAHOTO BEIIECTBA B IPOLIEHTAX.

4. 3anada. Pemenue 3a1a4 ¢ HCMIOIB30BaHUEM MOJISIPHOTO 00BEMa razoB.
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3anaua. [Ipurorosienue pacTBopa c 3aJaHHON MOJISIPHON KOHIIEHTpALIKEH.

6. 3amaua. OnpeneneHue Macchl OJIYYEHHOTO BEUIECTBA, €CIM U3BECTHO KOJIUYECTBO UCXOIHOTO
BELICCTBA.

7. 3apada. Pacyer mo ypaBHEHHIO peakLMU MAcChl IPOAYKTa PEAKIMH, €CIIU UCXOJHOE BELECTBO
COJZIEP’KUT IIPUMECH.

8. 3amaua. Pacuérel npu pa3z0aBieHNH U CMEIIMBAHUN PACTBOPOB C pa3IMYHON MacCOBOH J10JIei
PacTBOPEHHOI'O BEUIECTBA.

9. 3amaua. Pacuet Macchl OHOTO M3 pEarupyroIuX WK 00pa3yONMXCsl BEIIECTB 110 KOJIHMYECTBY
MCXOJHOIO WM MOJIyYEHHOT'O BEILECTBA.

10. 3agaua. Berunciaenne Macchl HCXOIHOTO BEUIECTBA, €CIIM M3BECTEH BBIXOJ MPOAYKTA U yKa3aHa

MaccoBasi JOJIA €ro B IPOLEHTaX OT TEOPETUYECKH BO3MOXHOTO BBIXOJA.

8. JONOJIHUTEJIBHOE OBECIIEYEHUME JUCHUIIJINHBI

HeopraHnyeckve BellecTBa

CNOX{HbIE
h 4 h 4
MeTannbl HEMETanNMbI GnaropoaHbie rasbl
Na, Ca, Fe S, P, Ny He, Ne, Ar, Kr
A 4 h 4 Y A 4 Y
OKCWabl OCHOBaHuA amdoTepHbie KUCNOTbI conun
rMapoKcuabi
oepitSpitin ||| SSRCIRoRMREE,, Secuucaopoansie || | [ HeBIEnEIle
| AOH)5, Zn(OH HCI, HBr, H
CO, NO, N_O NaOH, Ba(OH), L (OH)3. Zn(OH), 28 NaCl, K,S0,
+ KMCnopoa- KMenkle
HepacTBOpMMbIe cogepxalune
cone- |
oSpasvlou.ula FE{OH]E Mn{ﬂl-l]a | }. rmoPoKCcWabl I"{ HNO;;. stod NaHS. Ca(HDO'.)z
OCHOBHbIe OCHOEHbI2
Na 0, Ca0, FeO Ca(OH)CI, (CuOH),CO,

amdoTepHble CMelaHHbIe
Al,0,, MnO,, ZnO Ca(0CI)Cl, CuBrCl

KMCNOTHbIE OBOHbIE
S0,, N,Og, POy KNaCOg KAI(SO,),

HOMNNeKCcHbIe
Na[Al(OH) 41, K5[Fe(CN)g]

9. OBYUYEHHUE CTYAEHTOB-UHBAJIMJIOB U CTYJAEHTOB C OT'PAHUYEHHBIMH
BO3MOXHOCTAMM 310POBbS

[Topsimox oOy4yeHMs WHBIWJOB M CTYJIEHTOB C OrPaHMYEHHBIMH BO3MOKHOCTSAMH
onpezneneH «llonoxenuem Ky0I'Y 00 o00ydeHMM CTYAEHTOB-UHBAJIWIOB U CTYAEHTOB C
OTPaHUYEHHBIMU BO3MOXHOCTSIMU 3/I0POBbSD).

Jljig U1l ¢ orpaHUYeHHBIMU BO3MOKHOCTSIMH 3/I0pPOBbsI ITPEyCMOTPEHBI 00pa3oBaTeIbHbIE
TEXHOJIOTUH, YYUTHIBAIOIINE OCOOCHHOCTH U COCTOSIHUE 3710POBbS TAKUX JIUII.
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Penensus
Ha pabodyio yueOHyI0 IporpamMmy AUCIUTLTHHBL
BJ1.08 «Xumusi»
TSl CIIELIHATBHOCTH CPEIHETO PO(ECCHOHATBHOTO 00pa3oBaHHus
44.02.02 IIpenogaBanue B HAYaIbHbBIX KiIaccax
PaspaGoTunk: npenonasarens MHCIIO, xar. TexH. Hayk Ounanko A.J.

IIpe/cTaBieHHas Ha peleH3Mio pabodas mporpamma Io y4eOHOH JUCLMINIHHE BJ1.08
Xumus paspaboraHa Ha ocHoBe [IpuMepHOW MPOrpamMMBbI o0mmeoOpa3oBaTebHOR
JTUCIMILTMHBL  «XUMEs» And  TpodeCcCHOHANBHBIX — 00pa3oBaTENbHBIX — OpraHU3alHi,
paccMoTpeHHo# Ha 3acenanuu Ilegaroruyeckoro cosera PIBOY JITIO UPITO (MucTtHuTyTa
pasBUTHS TPOdeCCHOHATbHOro obpasopanms), mportokom Nel3 or 29.09.2022 r. u
yTBepKJeHHOM Ha 3aceganm CoBeTa 1O OLEHKE COACPIKAHMS M KauecTBa NMPUMEPHBIX
pa6oumx TporpamMm 00111e06pa3oBaTeIbHOTO U COLUAIBHO-IYMaHHTAPHOTO IIUKJIOB CPEIHETO
npodeccHonaTbHOro oGpasosanus, mporokon Nel4 or 30.11.2022 1.

CTpyKTypa TIpOTpamMMbl OTBedyaeT TpeGoBaHHAM K paspaboTke paboder yaeOHoH
nporpammel guctiiuinesl CITO ¥ CONEPYMT: TUTYJIBHBIH JIHCT C PEKBU3UTAMH, JIHCT
COTJIACOBAHMS C Pa3IMYHBIMA CTPYKTypaMH yHHBEPCHTETa, MacrlopT paboyeil mporpaMMel
yue6HOW MMCLUMIUIMHEL, O0BEeMbl y4eOHOM [UCIMIUIMHBI M BHIBI yueOHOU paboThl,
06pa3oBaTeNbHbIEe TEXHOIOTHH, yCTIOBUs PEAM3alliy [IPOrPaMMbl JUCIUIUIAHEI, EPEUCHb
OCHOBHOW ¥ JIOTIOJIHUTENbHOM yueOHOM JMTepaTypsl, HEOOXOMMMOW i OCBOCHHA
IVMCHMIUIAHGL, METOJWYECKUe yKa3aHWsi Ui OOyJaroIMXCs [0 OCBOCHMIO IHCIMIUIMHEL,
OLIEHOYHBIE CPEJCTBa Ul KOHTPOIS yCIEBAEMOCTH, MPUMEpPBI JICKIMH U CBEACHHA UL
06ydeHus CTyIeHTOB-MHBAIMIOB 1 CTyaeHToB ¢ OB3.

B cojepxaHHe MMCIMIUIMHBI BKIIOYEHBI TeMBI H BONPOCHI, 00ECHEUMBAIONINE
JOCTHIKEHHUE CTY/IeHTAMH BCeX KOMIIETEHIIHH, HeoOXOMMMBIX, 110 MHeHui0 IPTIO

IIporpamMma paccdutaHa Ha 1 cemecTp, Ha 64 Haca ayIUTOPHBIX 3aHATUHA CTYyIEHTOB
Ipy 04HOH hopMe 00yIEHHS.

Paspaborannas paodas MpOrpaMMa MOXKeT ObITh HCIIONB30BaHA Ui TIOATOTOBKH
CTY/IEHTOB TI0 HAIPABJIEHUIO MOATOTOBKH 10 CIEIMATEHOCTA CIIO 44.02.02 IIpenonaBanue
B HaYaJIbHBIX KJlaccax

Penensenr:

MBOY rumzazus Ne82

r. Kpacnonapa, IMpEKTOp A. @ Cxumesa
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Penensus

Ha pabodyro y4eOHy0 IporpaMMy TUCIMILUTHHEL
«XUAMUA»

IUTSL CIIEIMATBHOCTH CPEIHETO IPO(eCCHOHATBHOI0 00pa3oBaHust
44.02.02 IlpeniofiaBaHKe B HAYaIbHBIX KIIaccax
Paspa6oruuk: npenonasarens MHCIIO @uanko A.W.

[lpescTaBleHHas Ha peleHsHio paGodas Tporpamma IO  y4e0HOH
JHCLUIUIAHE «XUMES» pa3paboTaHa B COOTBETCTBUM C NMPUMEPHON MPOrpamMMoi
0611e06pa30BaTeNbHOA  IMCLMIUIAHEl  «XHMHS» UL [POdECCHOHAIBHBIX
06pa3oBaTelbHBIX OPraHU3alMi, PACCMOTPEHHO! Ha 3ace/laHiH [lenaroruyeckoro
copera ®I'BOY IO MPIIO (MucruryTa pa3BUTHA HpOGECCHOHATIBHOTO
o6pazoBanus), npotokon Nel3 ot 29.09.2022 r. u yTBep)XICHHOH Ha 3acelaHuH
CoBeTa 1O OIEHKE COAEP)KaHHS ¥ KadecTBa NPUMEPHBIX pabo4uX IporpamMm
061e06pa3oBaTeNbHOr0 M COLHMANbHO-TYMAHHTAPHOTO  IHKJIOB  CPEIHEro
npodeccuonansHoro obpasosanus, mpoTokon Nel4 ot 30.11.2022 1.

CIpyKTypa TpOrpaMMbl OTBedaeT TpeGOBaHMSAM K paspaboTke pabodei
yue6Ho#t mporpammbl auctiuiEbl CIIO ¥ COJEPXHUT: THUTYJIBHBIA JIHMCT C
PEeKBU3UTAMK, LM W 3aJadd OCBOEHWS MWMCLUIUIMHBI, MECTO JWCIHUIUIMHBL B
CTPYKType IPOrpaMMbl IIOINOTOBKH CIIEIHATICTOB CPE/IHErO 3BeHa, TPeOOBAHMSA K
pe3ynbTaTaM OCBOGHHs COZEP)KaHHs JMCIMIUIAHBL, CONEPXaHHE M CTPYKTYpY
IWCLMIUIMHEL, 00pa3oBaTelbHbIE TEXHOIOTHH, OLCHOYHBIC Cpe/CTBA UL
TIPOMEIKYTOYHOMN aTTeCTalluH, y4eOHO-METOAMIECKOe ¥ MaTepHaIbHO-TEXHHICCKOe
obecreuenre mUCHUIUIMHEL OCBOeHHME ConepXKaHus paboded pPOrpaMMBbI
obGecIeunBaeT JOCTWXEHHE CTyIeHTaMH TpeOyeMbIX KOMIIETEHIHH.

B comepaHWe JMCIMIUIMHBI BKIIOYEHBl BOIPOCHI, TO3BOJsIOmMe: 1)
BOOPY)KUTh CTY[I€HTOB TEOPETHYECKUMH 3HAHUIMH, NPAKTHYCCKMMH YMEHHAMH,
HaBbIKaMH B H3ydaemoif oOmactw; 2) (OpMHpOBaTh HABBIKM HAy4qHO-
HCCIIe[0BaTeIbCKOM  paboTBl:  HammMcaHMIO — pedepaToB,  JOKIAnoB, |
CaMOCTOSITEIBHON pPaGoOTHl C METOIAMYECKOH JHTepaTypoi; 3) BOCIHTHIBATH
IOTpe6GHOCTh B caMO0Opa30BaHUHU, OTBETCTBEHHOCTH 32 IPAKTHIECKOE PEIICHHe
po0JIeM.

IIporpamMma paccuMTaHa Ha 64 daca MpU OYHOU opme oby4enus. B neit
OTIpe/IeTeHbl IPUMEPHBIE TEMBI IPAKTHIECKHX 3aHSTHI, yKa3aHbl (OpMBI TEKYyILLETO
KOHTpOJsL. Y4eGHO-METOAMYECKOe U MaTepHalbHO-TEXHUIECKOe obecrieueHne
JMCIMIUIAHEL [PEJIIONaraeT HCIONb30BaHHe MHTEPAKTUBHBIX TEXHONOTHH TP
H3ydeHny Kypca. [IporpaMma MOXeT GBITh HCIIONb30BaHa B YUPEKICHIIX CIIO.

Peuenzent:

JIoxTOp GHOOTHYECKUX HAYK
npodeccop xabenpsl I1T1

®I'BOY BO «Ky6I'Y» A.3. IlInaxos
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