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

1.1. ObaacTh NpUMeHeHHUs1 IPOTrPaMMbI
Pabouas mnporpamma y4eOHOM JUCHUIUIMHBL «XHUMHUS» SBISETCA 4YaCThlO IPOTrPAMMEI
NOArOTOBKM  CIIELIMAJIKMCTOB CpeAHero 3BeHa 1o crneuuanbHoctd  44.02.01  JlomkonabHOE
obOpa3zoBaHue.
Pabouas mporpamma AMCHUIUIMHBL «XUMHs» pa3zpaboTaHa A CTYJCHTOB CHELHMAIbHOCTH

cpenuero npodeccuoHanbHOro oopazoBanus (naee CIIO) 44.02.01 [domkonbHOE 00pa3oBaHue Ha
OCHOBE TPUMEPHON MpOorpamMmbl 0O0IIe00pa3oBaTeNbHON Y4EOHOW TUCHUIUIMHBI «XUMHS» IS
npodeCcCHOHATBHBIX ~ 00pa3oBaTENbHBIX  OpPraHM3alUii, PpPAacCMOTPEHHON Ha  3aceJaHHuu
[Tenarornueckoro cosera ®I'bOY IO UPIIO (MuctuTyTa pa3Butus npodeccHoHaAITBHOTO
obpazoBanmusi), npotokod Nel3 ot 29.09.2022 r.  u yTBepXkAcHHOW Ha 3acemanuu CoBeTa 1o
OLICHKE COJEpKaHMsI U KayecTBa MPUMEPHBIX pabouux mporpamm o01eoOpa3oBaTeIbHOTO U
COLIMAJIbHO-TYMaHUTAPHOT'O LIUKJIOB CPEeIHEro MNpogecCHOHANbHOr0 00pa3oBaHus, MpoTokoa Nel4
ot 30.11.2022 1.

1.2. MecTto aucuuminnsl B cTpykrype INIICC3:

VYyeOnass aucuumiuHa «XUMHUS» BXOAUT B COCTaB O0O0s3aTENILHON MpeaMeTHOW obnactu
«EcrectBennble Hayku» PI'OC cpeanero oOmiero oOpasoBaHus. B yuyeOHOM miiaHe mporpaMmbl
noAroToBkH crenuanuctoB cpennero 3seHa (IIIICC3) mecto mpodmibHON AUCHUTUIMHBL «XUMUS
— B COCTaBe JUCIMIUIUH O00IIeoOpa3oBaTeIbHONW TOATOTOBKH crermansHoctd  44.02.01
JomkonbHOE 00pa3oBaHue.

JucuuruimHa 6a3upyeTcsl Ha 3HAHHUSX, YMEHHSIX U HAaBBIKaX, MOJYYCHHBIX 00YJalOUMMHCS TIPH
W3YYEeHUU JUCHUILTUHBI «XHUMHS» B Kypce OCHOBHOTO OOIIEro 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
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2. CTPYKTYPA ¥ COAEP)KAHUE YUYEBHOW JUCIIUILINHBI

2.1. O0beM y4eOHOM TMCHUIIMHBI U BUAbI Y4eOHO# padoThl

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
[TpomexyTouHas arrectanus (dK3aMeH/3auet/ud3aver) nud.3ader
OO0mast TpyI0eMKOCTh 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 HCTOUHUKH YIIIEBOJOPOIOB 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. AzoTconepxarniue 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:xxanue yueOHOro MaTepHuaJia, MPAKTHYeCKHeE 3aHATUSA dopmMupyembie
i ’ O0bem yacoB Y
pa3aesioB M TeM caMocTosiTe/IbHAs padoTa o0yuyalouierocs KOMIIETEHIIUH
1 2 3 4
Pazgea 1. O0mas u HeopraHuvdeckass XuMHus
Jlekuuu
Hayunbple MeToAbl IMO3HAHUS BELIECTB W XUMHYECKHUX sBJIeHUU. Poib
HKCIIEPUMEHTA W TEOPUU B XUMHUHU. 3HAYCHUE XUMUU TPU OCBOCHUHU
BBenenne Tema 1.1. N N
X MIS — HAVKA O npodeccuit CI1O u cnenmansaocTeit CITO ecrecTBeHHO-HAYYHOTO MPOGUIS OK 01
YK npodecCHoHAIbHOTO 00pa3oBaHusi. AToM — cioxHas 4vactuia. CocraB 2
BEIIECTBAX. OK 02
ATOMHOTO si/ipa. DNEeKTPOHHAast 000JI0YKa aTOMOB.
CrpoeHnue atoma
Jlekuunu
Cocras BemectBa. Mi3Mepenue BemiecTBa. ArperaTHble COCTOSIHUS BEIIECTBA.
Cwmecu BeliecTs.
Jleknun
Tema 1.2 OTKpbITHE TEPUOAMYECKOTO 3akoHa. [lepuoamyeckuil 3aKOH M CTPOCHHE
o atoma. [lonartue o xumuueckoi cBsizu. KoBalieHTHas XMMHUYECKasi CBS3b. 2
[Tepunognueckunil
SAKOH I WNonnass xumuueckass CBsI3b. MeTainyeckas XUMHYECKas  CBS3b.
Bopopoanas xumuyeckas cBsizb. KoMriekcoobpazoBaHue.
[Tepuoanueckas
CHCTeMa IIpakTHyeckue (J1a0opaTopHbIe) 3aHATHSA OK 02
HMIICCKIX DNEKTPOHHBIE CXEMBI CTPOCHHS aTOMOB. DIIEKTPOHHBIE KOH(PUTYpaIIUU OK 04
snementos JI. 11 aTOMOB. DJIEKTpOHHO-Tpaduueckas Gopmyina atoma. MoaennupoBanme
MGHHCHCCB'a ' noctpoenus [leproauueckoit TaOIUIBI XUMUUECKUX dTIEMEHTOB. CXeMBbI 2
' 00pa3zoBaHus BEUIECTB C PA3IMYHBIM TUIIOM CBs3U. OmnpeneneHue
Crtpoenue BemiecTra
BAJICHTHOCTH M CTETIEHU OKHCIJIEHHS aTOMOB BellecTB. O3HaKOMJIEHUE CO
CBOMCTBaMHM JIMCIEPCHBIX CUCTEM. Pernienre 3a1a4 u ynpaxHEeHUH 10 TEME.
Jlekumnu
Tema 1.3. 1
TToMIMEDEL Heoprannueckue nonumepsl. Oprannueckue noauMepsl. [lonarue o 2
Pbt. JIACTIEPCHBIX CUCTEMAX. OK 01
HucniepcHble
CHCTEMbI IpakTuyeckue (JiabopaTopHbie) 3aHATHS OK 04
O3znakomMieHue ¢ oOpa3iiaMu IIacTMAcC, BOJIOKOH, Kay4yKOB, MUHEPAJIOB U 2

TOPHBIX NOpoJ1. Pemenune 3a1a4 v ynpaxHEHUH 110 TEMe
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Jlexknun
Knaccugukanus XuMHUUECKUX PeakUUuidi B OPraHMYECKOW U HEOPraHUYEeCKOH
XUMHUHM. BeposTHOCTP NpOTEKaHUs XUMHMUYECKHX peaknuil. CKopocTb
XUMUYECKHUX peakuuil. Xumudeckoe paBHoBecue. [IoHATHE O pacTBOpax.
Teopust 3JIEKTPOIUTHYECKON auccoruanuu. [uaponn3 Kak OOMEHHBIN
rporecc.

Tema 1.4. IpakTnyeckue (J1adopaTopHbie) 3aHATHS OK 04
Xumuyeckue CocraBieHrEe TEPMOXMMHUYECKMX YpaBHEHMH peakuuil. Beluucnenue OK 07
peakuuu. PactBopel | ckopoctn peakumid. DakTopbl, BIMAIOLIME HA CKOPOCTb XMMHYECKOH
peakuuu. Cwmemenue xumuyeckoro paBHoBecus. Ilpunnun Jle Hlatense.
PactBopsl. PacTBopumocTs BemiecTB B Boge. CriocoObl BBIPAKEHHs COCTaBa
pactBopoB.  [lpuroroBieHue  pacTBOpa  3aJaHHOM  KOHLIEHTpPALUU.
OnexTponuTnueckass aucconuauus. CuilbHble U CJIAOble AJIEKTPOJIMTHI.
Bomopoanbiii  mokazarenb. Omnpezgencaue Ph  pacTBopa 3JEKTPOJIMTA.
Pemenue 3a1a4 U ynpaxHEHUH 110 TEME.
Jleknuu
Tema 1.5.
OKNCIHTOIEHO- OKHCIUTENBHO-BOCCTAHOBUTEIIbHBIE peaxkuuu. Knaccudukanus
OKHUCJIUTEIbHO-BOCCTAHOBUTENbHBIX ~ peakuuid. XHUMHUYECKHE HCTOYHUKU
BOCCTaHOBUTEJIbHbIE
— TOKA. DJIEKTPOJIN3 PACIUIABOB U BOJHBIX PACTBOPOB MIEKTPOJIUTOB. OK 02
D IeKTPOXHMHICCKHE IIpakTH4eckue (ﬂaﬁopaTvopm,le) 3aHATHA 5
IponeccE: CocraBneHne ypaBHEHMMU OKHCITUTENbHO-BOCCTAHOBUTENBHBIX ~ PEAKIH.
Pemenue 3a1a4 1 ynpaxHeHUi 10 TEME.
Jlexnun
Knaccudukanus Heoprannueckux BeuiectB. Merasuibl. Koppo3us meTtanios.
Tema 1.6. OO6ume cnocoObl momydeHus MetamwioB. Hemeramnsl. BonoponHsie
Knaccudukanus coequHeHUsT HeMmeTaioB. OKCHIbI W aHTUAPUIBl KapOOHOBBIX KHCIIOT.
BeniectB. [Ipocteie | Kuciorsl opranndeckue n Heopranmdeckue. OCHOBaHMsI OPraHMYECKHUE U
BEILIECTBA. Heopranuyeckue. AMQPOTEpHBIE OpPraHMYEeCKHE W HEOPTaHMYECKHe OK 01
OcHoBHbl€ K1acchl | coeauHeHus. Conu. I'eHeTndeckas cBA3b MEXKIY KJIacCaMH OpPraHUYeCKUX U OK 04

HEOPraHWYECKUX U
OpraHNYECKuX
COEIMHEHUN

HCOPTaHNUYCCKUX COG}IHHCHHﬁ.

IIpakTyeckue (J1a00paTopHbIE) 3aHATHSA

CocraBneHue ypaBHEHHM peakiuii 1o cxeme. CocTaBieHHE CXeM
AJIEKTPOJIM3a PpaCIIaBOB M PAacTBOPOB BelIeCcTB. VIcmbITaHWE pacTBOPOB
KHCJIIOT MHIUKATOpaMHu. XuMuueckue pe€akuu MEXKAY HCOPraHM4CCKUMH
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BeulecTBaMu. [ MIpoau3 coneil pa3Iu4Horo TUIa.
Pewienne 3a1a4 u ynpaxHEHUH 10 TEME.

Tema 1.7. Xumusa

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

5 IEMEHTOR Onementsl VA-rpynmsl. OnemenTs! [VA-Tpynmnsl. d-D1eMeHTHI. OK 07
IpakTnyeckue (J1adopaTopHbie) 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
OpraHICCKO IIpenmer oprannyeckoil XuMuu. Teopus CTpOECHUSI OPraHUYECKUX
coenunenuit A. M. byrneposa. Kitaccudukanus opranmaeckux
xuMuu. Teopus A . yrIeh (vb LA Op OK 01
coeMHEHUI. TUITbI XUMUYECKUX CBA3€H B OPraHUYECKUX COEAUHEHUSIX U
CTPOCHUS OK 02
CrocoObl UX pa3phiBa.
OpraHUYEeCKUX
N IIpakTuyeckue (iabopaTopHbie) 3aHATHUS
COCMHEHUI .
Pelenue 3a1a4 u ynpaxHeHU 10 TEME.
Jlekuunu
I'omonornyeckuit psaa ankaHoB. XUMHAUYECKHE CBOWCTBA aJIKaHOB.
[Ipumenenue u cnocoObl MOTYyYEHHS alKaHOB. LlMKI0aIKaHBbI.
Tema 2.2 I'omonoruyeckuii psn ankeHoOB. XUMUYECKHAE CBOMCTBA AJIKEHOB.
IIpenenbHbie [IpuMeHenne u crocoObl MOTYYeHHS aKEeHOB. AskaaueHbl. OCHOBHbBIE
YTII€BOJIOPO/IBI. MOHSITHUSI XUMHUH BBICOKOMOJIEKYIISIPHBIX COSAMHEHUI (Ha IpuMepe OK 02
OTUIIEHOBBIE U MIPOJIYKTOB MOJIMMEPU3AIUN ATKEHOB, AJIKQJAUEHOB U UX OK 07
JINEHOBBIE TaJIOTeHIIPOU3BOJIHBIX).
YIJIEBOLOPOIBI IpakTnyeckue (JiadopaTopHbie) 3aHATHS
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'omonornueckuit psa alkKMHOB. XUMHUYECKHME CBOMCTBA U NPUMEHEHHE 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 (JOPMYIT YIIIEBOJOPOIOB. 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
YTJI€BOI0POIOB KepocuHe. PacTBopuMocTh  pa3nuuHbIX — HedTenpoAykKToB  (OeH3uHA,
KEepPOCHHA, JIU3EJIbHOTO TOIUIMBA, Ba3eJIMHA, TapaduHa) Ipyr B ApyTe.
Jleknun
CrpoeHnue u knaccuukanus cnupToB. XMMHUYECKUE CBOWCTBA U CIIOCOOBI
Tema 2.5. NoJIy4eHus: cnupToB. MHoroaroMuele ciupthbl. DeHo.
I'mapoxcuibHble IIpakTHyeckue (J1a0opaTopHbIe) 3aHATHSA OK 04
COCTMHECHUS CocraBieHre MOJIEKYJISPHBIX U CTPYKTYPHBIX (POPMYIT
KHCIIOPOJICOICPKAIINX OpraHnyeckux coeanHeHuil. CocTtaBieHue
ypaBHEHUH peakiuii mo cxeme. Pemienue 3a1au v yrnpaxHeHU 10 TeMe.
Jlekuunu
['omonoruyeckue psapl aabJeruI0B U KETOHOB. XMMHUUYECKHE CBOMCTBA
aJbACTUIOB U KETOHOB. [IprMeHeHue 1 nosryueHne KapOOHUIIBbHBIX
Tema 2.6. .
P — COETUHEHMH. OK 02
KCTOHEL IIpakTuyeckue (iabopaTopHbie) 3aHATHUS OK 07
CocraBieHre MOJEKYISIPHBIX U CTPYKTYPHBIX POPMYIT
KHCIJIOPOJICOICPKAIINX OpraHnYecKkux coeauHeHuil. CocTaBieHue
YpaBHEHUH peakiui 1o cxeMe. Pelienue 3a1a4d v ynpaxHeHH 110 TEME.
Jlekumnu
["omonoruyeckut ps mpeaebHbIX OJHOOCHOBHBIX KAPOOHOBBIX KUCIOT.
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 OpraHndecKuX coeauHeHuit. CocTaBieHUE
YpaBHEHUH peakiui 1o cxeme. Pelienue 3a1a4d v ynpaxxHeHH 110 TEME.
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Jlexknun
[TonsiTue 06 yrneBomax. Monocaxapunsl. Jlucaxapusl. [lomucaxapumsl.
Knaccudukanust u nsomepust aMMHOB. XMMUYECKHE CBONCTBa 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/CPKAIIUX OpraHuyYecKux coeauHeHuil. (CocTaBlieHHE YpaBHEHUUN
pEeaKIuii 1o CXeMe.
Pewienne 3a1a4 u ynpaxHEeHUH 10 TEME.
Tema 2.9. Jlekuun
A3zorconepxkamme | HykinenHOBBbIE KUCTOTHI. BHOIOrHYecKy akTHBHBIC COCAMHECHUS
TeTePOLIMKINYECKHE
COEIMHEHUSL. IIpakTuyeckue (JiabopaTopHbIe) 3aHATHS OK 02
HyknenHoBble CocraBiieHHE MOJIEKYJSIPHBIX W CTPYKTYPHBIX (POPMYJ a30TCOAEPKALIUX OK 04
KHUCIIOTHI. oprannueckux coefauHenuil. CocTaBlieHHEe YpaBHEHHH peakiuii o cXxeMe.
Buonornuecku Pemenue 3aga4 v yrpaxHEeHUH 110 TEME.

AKTHUBHBIC COCAMHCHUA

ﬂﬂﬂ XapakmepucmuKku YpOoeH1 0C60€EHUA ylt€6H020 mamepuaia UCnoib3yromcs czzeéyfou;ue 0003HaAUEHUA.

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

3. — npodyKmueHbLIl (NIAHUPOBAHUE U CAMOCMOSMENbHOE BbINOJIHEHUE 0esTMeNbHOCTU, peuleHie NPOOIIeMHbIX 3a0ay)
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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/1bI TO3HAHUS 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 HEMOJIEKYJIIPHOTO CTpOeHHsl. 3aKOH ABOraJipo 1 €ro
ciencrsus. M3mepenne Bemecrsa. Macca aToMOB U
MOJIeKyJ1. ATOMHas e1uHHUIAa Macchl. OTHOCUTEIbHbBIE
aTOMHas U MoJieKyJsipHas Macchl. KosnuecTBo BelecTsa.
Yucno ABoraapo. MossipHast Macca. 3akoH ABOraipo U ero
ciencTBus. MossipHbII 00beM BELIECTB B ra3000pa3HOM
COCTOSIHUU. ATrperatHble COCTOSIHUS BellecTBa. TBepzoe
(kpucTayuyeckoe u aMoppHOE), KHUIKOE U ra3000pa3Hoe
arperaTHble COCTOsIHUS BelecTBa. CMecH BEIeCcTB.
Paznuuus Mexay cMECsIMU M XUMUYECKMMU COEIMHEHUSIMU.
MaccoBast 1 00beMHast 10JI1 KOMIIOHEHTOB CMECH.
CoBpeMeHHbIE NPECTABIECHUS O CTPOCHUU aTOMa.
KoprmyckynsapHo-BOJHOBOH Jlyaian3M 4acTULl MUKPOMHUPA.
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
AIIEKTPOHOB I10 SHEPT€TUYECKUM YPOBHSM, IIOyPOBHAM 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(UKALIMS XUMHUYECKUX
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 ITOPSIAKOBOTO HOMEPA 3JIEMEHTOB, HOMEPOB I'PYIIIIBI
u nepuoa. [lepuonnueckoe n3MeHEHNE CBOMCTB
JJIEMEHTOB: paJuyca aTOMa; DHEPruu MOHU3ALUY;
ANEKTPOOTPULATENBHOCTH. [[pUdrHBI N3MEHEHUS
METaJUIMYECKUX U HEMETAIUIMYECKUX CBOMCTB JJIEMEHTOB 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. [loHaTre 0 XumMu4eckon cBsi3u. TUIb
XUMUYECKUX CBSA3EH: KOBAJICHTHAs, MOHHAS, METaNINYECKast
u BogopoaHas. KoBanenTHas xumuueckas cBsa3b. J[Ba
MexaHu3Ma 00pa30BaHusl 3TOM CBSA3U: OOMEHHBIN U
JIOHOPHO-aKLEeNTOpHbINA. KoBaneHTHas nosisipHas u
HenousipHas cBs3u. MloHHas xumuyeckas cBsi3b. KpaiHuil
CIy4ail KOBAJICHTHOM MOJISIPHOM CBsA3U. MexaHu3m
00pa3oBaHuUs MOHHOM cBsI3U. FIOHHBIE KpUCTAJIIMUECKHE
PELIETKN U CBOMCTBA BEILIECTB C TAKUMHU KPUCTAJJIAMH.
Mertanmnudeckast Xumudeckast cBsizb. OcoObIi THUTT
XMMHUYECKOH CBSI3U, CYIIECTBYIOIINNA B METAJIJIAX U CILIABAX.
CaolicTBa MeTaJUIMUECKOH CBsA3U. BogopoaHas xumMudeckas
cBs3b. MexaHu3M 00pa3oBaHus Takou cBs3u. Ee
KJaccu(uKanus: MeXMOJICKYIISIpHAs 1
BHYTPHUMOJIEKYJISIpHAs: BOJOPOAHbIE CBA3U. PU3nueckue
CBOICTBA BEILIECTB C BOJIOPOJIHON CBA3BIO.
KommekcoobpazoBanue. [IoHATHE O KOMITIEKCHBIX
coenuHeHusX. KoopauHannoHHoe 4ucio
KOMILIEeKcooOpa3oBarens. BHyTpeHHsis 1 BHEIIHsIS chepa
KoMIuiekcoB. HOMeHKnaTypa KOMIUIEKCHBIX COEUHEHUM.
VX 3HaueHue.

Tema 1.3. Heopranunueckue nonumeps! 1 opranudeckue. CTpyKTypsl P,V, T
[Tommumepsl HOJIMMEPOB, UX KJIacCU(UKALUSA U CLIOCOOBI OTYYEHHUS.
Hucnepchsbie Knaccugukanus 1ucnepcHbIX CUCTEM B 3aBUCHMOCTH OT
CHUCTEMBI arperaTHOroO COCTOSIHMSI TUCIIEPCUOHHON CPEJlbl U
JUCIIEPCHOM (a3, a TAKKE MO0 pa3Mepy UX YACTHIL.
I'pyboaucnepcHble U TOHKOUCTIEPCHBIE cUCTEMBL. DddexT
Tunnmans. Koarynasmus B KOJUIOWIHBIX 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, naymue 0e3 n3MEeHEHHs KayeCTBEHHOI'O COCTaBa
PactBops1 BEILECTB U C U3BMEHEHUEM COCTaBa. BepoaTHOCTH

IIPOTEKAaHUsl XMMUUYECKUX peaklunii. BHyTpeHH:s 3Heprus,
sHTaNbNUA. TernnoBoi 3 (HeKT XUMUUECKUX PEaKIIU.
Tepmoxumuueckue ypaBHeHus. CTaHIapTHAsI SHTAJIBIINS
peakuii u oopazoBanus BemecTs. 3akoH ['. U. 'ecca u ero
cnencTBus. JHTponusa. CKOPOCTh XUMUYECKUX PEAKIUH.
[TonsiTre o ckopoctu peakiuii. CKOpocTb TOMO- U
reTepOoreHHON peakuu. DHEpPrus akTuBauuu. PakTopsl,
BIIMAIOIINE HA CKOPOCTh XUMHYECKOU peakuuu. IIonsaTue o
pactBopax. PU3NKO-XUMUYECKas IPUPOJa PAaCTBOPEHUS U
pacTBOpoB. B3anmoaencTere pacTBOPUTEIS U
PacTBOPEHHOIO BEIECTBA. PaCTBOPUMOCTD BEILIECTB.
CrniocoObI BbIpaskeHUsI KOHIIEHTPAIMU pacTBOpoB. Teopus
IIEKTPOJINTUUECKON Auccouanu. MexaHusm
JUCCOLIMAIIMU BEIIECTB C PA3INYHBIMU TUIIAMH XUMHUYECKHUX
cBsA3eil. OCHOBHBIE NIOJIOKEHUS TEOPUH IIEKTPOIUTHUECKOMN
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. HeoOpaTumblit
THJIPOJIU3 OPTaHUYECKUX U HEOPTraHMUECKUX COSAMHEHUN 1
€ro 3Ha4CHUE B IIPAKTUUECKOMN JAESITEIbHOCTH YEIOBEKA.
OOGpatumblii TUAPOIN3 cosieid. CTyIeHYaThIi THIPOIIU3.
IIpakTHueckoe NIpUMEHEHHE

Tema 1.5. [TonsiTHe 006 OKUCIUTETLHO-BOCCTAHOBUTEIIbHBIX peakiusax. | Y, T
OxkucnurenbHo- | OKUCIUTENU U BOCCTaHOBUTEIU. OKUCIUTEIHHO-
BOCCTAaHOBUTENIb | BOCCTAHOBUTEJIbHAS IBOMCTBEHHOCTh. Knaccudukamus
HBIE pEaKIuu. OKUCIUTEIbHO-BOCCTAHOBUTENbHBIX peakifil. XUMUYECKUe
SONEeKTPOXUMUY | UCTOUHUKH TOKA. DJIEKTPOIHbIE MOTSHIMAIBL. Py
€CKHE MPOIECCHl | CTAHAAPTHBIX JIEKTPOIHBIX TOTCHIIMAJIOB
(9MEKTPOXUMHUYUECKUA PSi/I HANIPSDKEHUN METAIIOB).
["anmpBaHWYECKUE STIEMEHTHI U IIPUHITUIIBI UX PAOOTHI.
CocraBiieHHE ralbBaHUYECKUX IEMEHTOB. DJIEKTPOIIU3
pacIuIaBoB ¥ BOJHBIX PACTBOPOB AIEKTPOIUTOB. [Iporeccsi,
MIPOUCXOSAIINE HA KATOJIE U aHOZIE. 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 MEPUOINIECKON CUCTEME U OCOOCHHOCTH
BeIIcCTRA. cTpoeHus ux aToMoB. OOmIMe PU3ndyecKre U XUMHUECKHe
cBoiicTBa MeTaoB. [IpombllieHHbIE 1 1a00paTOPHBIE
crocoObl momyueHus: MmetayuioB. Hemetamnsl. [lonoxxenue
HEMETAJUIOB B MEPUOINIECKON CHCTEME U OCOOCHHOCTH
CTpoeHHs ux aToMoB. OO1Me PU3NYECKUE U XUMUYECKHE
cBoiicTBa HeMeTaioB. [IpombllieHHbIE U 1a00paTOPHBIE
CrocoObl MOyYEHUs] HEMETAJUIOB.
Tema 1.7. Bonopoansie coenuHeHust HeMeTamuioB. OKCUABI U vV, T
OcHOBHbIE AHTUJIPUIBI KapOOHOBBIX KUCIOT. KHUCIOTH OpraHnveckue u
KJIaCChI Heoprannyeckue. Kiraccudukanmst opraHnueckux u
HEOpPraHMYECKH | HeOpraHM4eckux kuciaot. OOime cBoWCTBa KUCTOT.
X U OcHOBaHUsI OPTraHUYECKUE U HEOPTAaHUYECKHUE.
OpraHUYECKUX AmMoTepHbIe OpraHu4YecKie U HeOpraHMUeCcKue
COCTMHEHU N coenuHeHUs1. OCOOCHHOCTH CBOMCTB COJICH OPraHUYECKHUX U
HEOPraHWYECKUX KHUCIIOT. [ eHeTnyecKas CBsI3b MKy
KJIaCCAaMU OPTaHUYECKUX W HEOPTaHWYECKUX COCTMHCHHUIA.
Tema 1.8. s-OnemenTtsl. Bogopoa. /[BolicTBEHHOE MOJIOKEHUE vV, T
XuMus BOJIOPO/Ia B IEPUOANYECKON cucTeme. M30Tombl BOJIOpOaa.
3JIEMEHTOB Posne Boopona B :xuBOM 1 HEKMBOM nipupoae. Boxa. Ponb

BOJIBI KaK Cpe1000pa3yroIIero BEImecTBa KIeTKU. DIeMEHTHI
I, Il A-rpynmn. O6mas XxapakTepuCcTHKa IET0YHbIX
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MetasuioB. [lonyuenune, hpuzndeckue 1 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 JICMCHTOB 3THX I'PYIII Ha OCHOBAHHMH HX
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 [TonsiTHe 06 OPraHUYECKOM BELIECTBE U OPraHMYECKON vV, T
[Ipenmer xuMuu. Kpatkuii o4epKk UCTOPUHU Pa3BUTHS OPraHUYECKOM
OpraHU4eCcKOM xuMuU. OCHOBHBIE MTOJIOKEHHS TEOPHH CTpoeHust A. M.
xumuu. Teopust | byrinepoBa. XuMrU4eckoe CTpOCHHUE U CBOMCTBA
CTpOCHUS oprannveckux Bemects. [lonstie 00 nzomepun. CriocoObl
OpraHUYECKUX OTOOpaKEHHS CTPOSHUS MOJICKYJIBI ((POPMYIIbI, MOACIIHN).
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 YIIIEBOJOPOI0B. XUMHUECKHUE CBOICTBA
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. O01acTH MpUMEHEHHUS
ankaHoB. [IpoMEBIIITICHHBIE CTIOCOOBI TTOTYYCHHS AJTKAHOB!
MOJIy4YEHUE U3 MPUPOIHBIX UCTOYHUKOB, KPEKHHT
napauHOB, MOJIYYCHHE CHHTETUIECKOTO OCH3MHA,
razuduKanus yris, THApUpoBaHre ankaHoB. JlabopaTopHbie
crocoObl TIOJTyYeHMsI alIKaHOB: cMHTE3 Bropia, nekap-
OOKCcUITUPOBaHUE, 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 psa u odmias Gopmysa alKeHOB.
N30Mepust STUIIEHOBBIX YIJIEBOJOPOAOB: MEKKIACCOBAas,
YIJIEPOJHOTO CKEJIETa, MOJOKEHUS KPATHOM CBA3H.
Oco0eHHOCTH HOMEHKJIATYPhI 3TUJICHOBBIX YTIIEBOIOPOIOB.
Pu3NYECKUE CBOMCTBA ATKEHOB. XUMHUUYECKHE CBOMCTBA
aJKeHOB. Peakiuu rajJloreHupoBaHusl,
TUAPOTAIIOTEHUPOBAHUS, TUIpATAIIUH, THIPUPOBAHMUSL.
[TpaBuno MapkoBHuKOBa U 3aiieBa. JlabopatopHbie
crocoObI moTydeHust akeHoB. [loHsTre u Kiraccupukamms
JIUEHOBBIX YIJIEBOJOPOAOB 10 B3aUMHOMY PAaCIIOJI0KEHUIO
KpaTHBIX CBSI3€il B MoJieKyie. HoMeHkiaTypa JueHOBBIX
YIJIEBOAOPOAOB. XUMHUYECKUE CBOKMCTBA AJIKAIUEHOB.
[Tomumepuzarus queHoB. CriocoObl TOTYYEeHHS TUEHOBBIX
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yrieBogopoaoB: padotsl C. B. JleGenera, neruapupoBanue
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. XMMHUYECKHE CBOMCTBA U PUMEHEHHUE AJIKUHOB.
Peakuus Kyuepona. [IpaBuio MapkoBHHKOBA
IPUMEHUTEIBHO K aneTuwieHaM. [logBuxHOCTh aTOMa
BOJIOpOJia (KUCIOTHBIE CBOWCTBA aKMHOB). OKUCIeHHE
ankuHoB. Peakuus 3enunckoro. Ilpumenenue
allETUJICHOBBIX yriaeBoAopoaoB. [lonnBuHunanerar.
[Tonyuenue ankuHoB. [lonyyeHne aneTuaeHa nupoIu30M
MeTaHa U KapOUIHBIM METOAOM. beH30:1 KaKk mpecTaBuTeNb
apeHoB. Pa3zBuTue npencraBieHui 0 CTpOeHUH OEH301a.
CoBpeMeHHbIE MPEICTaBICHUS 00 ANEKTPOHHOM U
IPOCTPAaHCTBEHHOM CTpoeHuu OeH3ona. ['omomnoru GeH3ona,
UX HOMEHKJIaTypa, oomias ¢popmyna. Ousnueckue cBOiCcTBa
apeHoB. XMMHUYECKHE CBOMCTBA apeHOB. IIpumeps! peakunii
ANEKTPOPUIBHOTO 3aMEIICHHUS: TAJIOT€HUPOBAHMS,
AIKWIMPOBAHMsSI, HUTPOBaHUs, CyiIbpupoBanus. Peakuun
THJIPUPOBAHUS U IPUCOCTUHEHHS XJI0pa K OeH301y.
Oco0eHHOCTH XMMHUYECKUX CBOMCTB FOMOJIOIOB OEH30171a.
[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. [IpombinneHHas nepepadboTka HedTH.
Pextudukanys HeTH, OCHOBHBIE (PpaKIIUK €€ pa3esIeHus,
UX ucnoib3oBaHue. Bropuunas nepepaboTka
HepTenpoaykToB. KauecTBO aBTOMOOMIIBHOTO TOILJIMBA.
OxranoBoe uncio. [Ipupoanslii u monyTHbIN HeTAHON
ra3pl. CpaBHEHHE COCTaBa IPUPOIHOTO U MOMYTHOT'O ra30B,
UX NIPAKTUYECKOE UCIIOJb30BaHne. KaMeHHBbIN yroJb.
OcHOBHbIE HaNpaBJIEHUS UCIOIb30BAHU KAMEHHOIO YTJISl.
KokcoBaHue KaMEHHOTO yriisl, Ba)KHEWIINE MPOAYKThI 3TOTO
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
YTJIEpPO/1a, CBA3aHHOTO C TUAPOKCHIILHON TPYIIION.
DNEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHUE
TUAPOKCHIIBHON TpyNIibl. BiusitHue cTpoeHus ciupToB Ha UX
¢buznueckue cBoiicTBa. ['oMONIOrHYecKuit psi mpeaeabHbBIX
OJTHOATOMHBIX CITUPTOB. M30MepHs 1 HOMEHKJIaTypa
AIKaHOJIOB, UX 001mas Gopmyna. XuMHUYECKHE CBOWCTBA
aJKaHoJIoB. PeakiimonHast CmocoOOHOCTh MPEIeTbHBIX
O/IHOATOMHBIX CIIUPTOB. Peakiinu, moaTBEpKAaroIne
KHUCJIOTHBIE CBOMCTBA CIUPTOB. Peakuinu 3aMenieHus
TUAPOKCHIIBHOM Tpyninbl. MeXMONeKyIspHas JeruapaTains
CIIUPTOB, YCJIOBUS 00pa3oBaHus IPOCThIX 3prpoB. CriocoOb!
MOJIy4eHUs! CHUPTOB. [ UAPOIN3 ranoreHaaKaHoB.
['maparanys aqkeHoOB, YCJIOBHSI €€ POBEACHUSI.

vV, T
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BoccranoBnenne kapOOHMIBHBIX COCTUHEHUMN.
MHoroaromHsie ciupThl. MI30Mepus 1 HOMEHKIIATypa
MpeJCTaBUTENEH ABYX- U TPEXaTOMHBIX CIIMPTOB.
OCO0CHHOCTH XUMHYCSCKUX CBOMCTB MHOTOATOMHEBIX
CIIUPTOB, MX KaueCTBEHHOE 0OHapyxeHue. OTaenbHbIe
MPEJICTABUTENN: STHIICHTIINKOb, TIUIEPHH, CITOCOOBI NX
MOJTy4YEHHUS, TPaKTU4YeCKOoe NpuMeHeHre. OeHo.
DIEKTPOHHOE U MTPOCTPAHCTBEHHOE CTpOeHUE (eHOoIa.
B3anmHoe BIusgHUE apoMaTHYECKOr0 KOJblia U
THJIPOKCHIIBHOM IpymIibl. XMMHUECKUE CBOICTBA (heHoIa
KakK (QYHKIHS €T0 XMMHYECKOTO CTpoeHus. bpomupoBanue
(deHomna (kauecTBEHHAsI PEAKIIHs ), HUTPOBaHUE (MMMKPUHOBAS
KHCJIOTa, €€ CBOMCTBA M MpuMeHeHue). OOpa3oBaHue
OKpPalIEHHBIX KOMIUIEKCOB C HOHOM Fe3*. [Ipumenenue
¢denomna. [Tonyuenue heHoaa B IPOMBIIIICHHOCTH.

14

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
KapOOHMIIbHBIX COCMHEHUH. XUMHUECKUE CBOICTBA
aJbJIETUIOB U KETOHOB. Peakiuy oKuciIeHus albJeruios,
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 IpupoJie (3¢upHble Macia,
dbepomonnl). [TomydueHrne kKapOOHUIBHBIX COSTMHEHUN
OKHUCJICHHEM CIIUPTOB, TUAPATALIUEN aJIKNHOB, OKUCICHUEM
YTJIEBOJOPOOB.
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Tema 2.7.
KapOonoBsie
KHCJIOTHI ¥ UX
IPOU3BOJIHBIE

[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.
O6pa3zoBaHre GYHKIMOHATBHBIX IPOU3BOIHBIX KAPOOHOBBIX
kucnoT. Peakuuu stepuukanuy. AHTUIPUIBI KApOOHOBBIX
KHCJIOT, UX MoJTydeHue U npuMenenune. CriocoObl MorydeHus
KapOOHOBBIX KUCIOT. OOIIME CIIOCOOB! MOTyUEHUS:
OKHCJICHHE AJIKaHOB, aJIKEHOB, IIEPBUYHBIX CIIUPTOB,
anpAeTuI0B. BaxkHelme mpeacTaBuTeNn 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 IPUMEHEHHE 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

HyxnenHnosble kucinoTsl. HykiienHOBBIE 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 OMOJIOTHYECKHU aKTUBHBIX BEIIECTBAX,
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
XMMHUOTEPANEeBTUUECKUX Mpenaparax. [ pynmsl JIeKapcTB:
cynbdamMusl (CTPENTONN ), aHTHOMOTHUKH (TICHUIIMILIINH),
AHTUIMPETUKHU (aCIMPUH), aHAIBIETUKU (aHAJIBIUH).
MexaHu3M JIeHCTBUS HEKOTOPBIX JIEKAPCTBEHHBIX
IpenapaToB, CTPOCHUE MOJIEKYII, IPOTHO3UPOBAHUE CBOMCTB
Ha OCHOBE aHAJN3a XMMHUYECKOTO 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. BellecTBa MONIEKYISAPHOTO
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 ABoraapo. 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 M XUMHUYECKUMH COEAMHEHUSIMH.
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 npasmiom ['yHaa.
DNeKTPOHHbIE KOH(UTYpAIITU AaTOMOB 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
XUMHYECKHUX
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;
ANEKTPOOTPHULATENBHOCTH. [[pudurHbI H3MEHEHUs
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 pa3BUTHSI HAYKU U TOHUMAHUSAXUMUYECKON
kapTuHbl Mupa. [londaTue o xumMudeckou cBsi3u. Tunbl
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 xumunyeckas cBsa3b. KpaiiHuit
Ciy4yall KOBaJICHTHOM NOJIAPHOM CBsA3U. MexaHu3m
00pa3oBaHUs HOHHOU cBs3U. MIOHHBIE KpUCTAIIIMUECKHE
PELIETKN U CBOMCTBA BEILIECTB C TAKUMHU KPUCTAJJIAMH.
Merammueckass XuMu4eckas cBsi3b. OcoObIi TUTIT
XUMHUYECKOH CBSA3H, CYLIIECTBYIOLUN B METAJIaX 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. [IoHsATHE O KOMIUIEKCHBIX
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 opranndeckue. 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 TOHKOUCIIEPCHBIE CUCTEMBI. DPPeKT
Tunnans. Koarynsiust B KOJUIOUIHBIX pacTBOpax. 3HAUCHHE
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
HEOpraHu4yecko Xxumuu. [ToHATHE 0 XUMUYECKOW PEAKIUU.
Peaxium, uaymue 0e3 n3MEeHEeHHUs KayeCTBEHHOI'O COCTaBa
BEUIECTB U C U3MEHEHUEM cocTaBa. BeposTHOCTh
IIPOTEKAaHNs XMMUUECKUX peaklnii. BHyTpeHHss sHeprus,
sHTaNbNUA. TernnoBoi 3¢ (HeKT XUMUYECKUX PEaKIIHA.
Tepmoxumuueckue ypaBHeHus. CTaHapTHast 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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TeTepOreHHOMN peakiuu. JHEeprus akTuBauu. OakTopswl,
BIIUSIOIINE HA CKOPOCTh XUMHUUECKOU peakuuu. Ilonsartue o
pactBopax. PU3NKO-XUMUYECKas IPUPOJa PAaCTBOPEHUS U
pacTBOpOB. B3anmoaencTere pacTBOPUTEIIS U
pPacTBOPEHHOI0 BelecTBa. PacTBOPUMOCTD BEILIECTB.
Crioco0b! BeIpaXKEHHS KOHIICHTPALUU pacTBOpoB. Teopust
IIEKTPOJINTUYECKON Aucconuanuy. MexaHnusm
JUCCOLMALIMY BEILECTB C Pa3JIUYHbIMU TUIIAMU XUMHYECKUX
cBsA3ei. OCHOBHBIE IIOJIOKEHUS TEOPUH DIEKTPOIUTHYECKOM
nuccouuanuu. CTeneHb 3MEKTPOIUTUYECKON TUCCOLUaluu
U QaxkTopbl ee 3aBUCUMOCTH. CUJIbHBIE U CPEAHUE
ANEKTPOJUTHL. Jucconumanus Boasl. BogopoaHslil
nokasarens. Cpesa BOOJHBIX pPaCTBOPOB JJIEKTPOJIUTOB.
['maponus kak 0OMeHHbIH npouecc. HeoOpaTumblit
TMJIPOJIN3 OPraHUYECKUX U HEOPraHMYECKUX COCIUHEHUN 1
€ro 3HAYCHHUE B IIPAKTUYECKON JIEATEIbHOCTH YEJIOBEKA.
OO6patumslii ruaponus coneit. CTyneH4YaTbiil Tuapon3.
IIpakTHuecKoe NIPUMEHEHHE

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

OkucnurenbHo- | OkucaUTEIN U BOcCTaHOBUTETN. OKHUCIUTEIBHO-

BOCCTAHOBHUTEb | BOCCTAHOBUTEIbHAS JBOMCTBEHHOCTh. Kiaccudukarus

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 ralbBAHUYECKUX JIEMEHTOB. DJIEKTPOIIU3
pacIUIaBOB U BOJHBIX PACTBOPOB IEKTPOIUTOB. [Iponecchl,
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, THAPOKCHIBI, CONU (MX

BEIIECTB. KJ1acCU(pUKaLUs, XUMUYECKUE U PU3NYECKUE CBONCTBA U

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

BelecTsa. CcTpoeHus ux aToMoB. OOmIMe QPU3nYecKre U XUMHUECKHe
cBoiicTBa MeTaoB. [IpombllieHHbIE 1 1a00paTOpHBIE
crocoObl momyueHus: MmetayuioB. Hemetamnsl. [lonoxxenue
HEMETAJUIOB B MEPUOINIYECKON CHCTEME U OCOOCHHOCTH
cTpoeHus ux aToMoB. OOmMe QPu3ndecKkre U XUMHUECKHe
CBOMCTBA HEMETAJJIOB. [[poMBINIIEHHBIE U JTA00pAaTOPHBIE
CrocoObl OyYEHUs] HEMETAJUIOB.

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

OcHOBHBIC AHTUAPUJIBI KAPOOHOBBIX KUCIOT. KHCITOTBI OpraHnyYecKue u

KJIacChl Heoprannyeckue. Kiraccudukanmsi opraHndeckux u

HEOPraHWYECKU | HeopraHW4eckux kuciaot. OOiue cBoWCcTBa KUCTIOT.

X H OCHOBaHUsI OpPraHUYECKUE U HEOPTraHUYECKUE.

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 CPe1000pa3yomiero BEenecTBa KIETKH. DIEMEHTbI
I, Il A-rpynmn. O01mas xapakTepucTHKa MET0YHbIX
meTaioB. [lonydenue, puznueckue 1 XUMUYIECKHE
CBOICTBA LIEIIOYHBIX METAJIIOB. P-DJIEMEHTHI.
XapakTepucTuKa alllOMUHUSA, YTIAEPOIa, KPEMHUS,
rajloreHoB, xanbkoreHoB. [lonydenue, ux duznueckue u
XUMHUYecKue cBorictBa. DieMmeHTsl IV , V A-rpymm. OOmas
XapaKTepUCTHKA DJIEMEHTOB STUX IPYII Ha OCHOBAHUHU 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 M OPTaHHYECKOM vV, T
IIpeamer xuMuu. KpaTkuii 04epk UCTOPUH Pa3BUTHUS OPraHUYECKOU
OpraHUYecKOi xumun. OCHOBHBIE TIOJIOKEHUS TEOpHH cTpoeHust A. M.
xumun. Teopus | byrnepoBa. XMMHYECKOE CTPOEHUE U CBOMCTBA
CTpOCHUS oprannueckux Bemiects. [lonstue 06 nzomepun. CriocoOsl
OpTraHUYECKUX OTOOpaXEHUS CTPOCHUS MOJICKYJTBI ((POPMYIIBI, MOJICIIH).
COETMHEHU N Knaccudukanus opraHiuecKrx BEIIECTB B 3aBUCUMOCTH OT

CTpOCHUS yriIepogHoM 1enu. [lonsaTue GyHKIMOHATBHON
rpynmnsl. [loHaTHe 0 TUNIAX U MEXaHU3MaxX PeaKIvii 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. [IpoMbInIeHHBIE CIOCOOBI MOTYYEHHS aKaHOB:
MOJTy4eHUE U3 MMPUPOIHBIX UCTOYHUKOB, KPEKHHT
napaduHOB, TONy4YEeHUE CHHTETUYECKOTO OEH31Ha,
ra3uduKkanus yris, THApUpoBaHue aakaHoB. JlabopaTopHbie
crocoObl MOTy4YeHUs allkaHOB: CUHTe3 Bropiia, nekap-
OOKCHUIIUPOBaHUE, TUAPOIIN3 KapOuaa aTtOMUHUS.
['omonornyeckuii psi 1 HOMEHKIIATypa UKIOAIKAHOB, UX
obmas popmyna. [lonyyenue u pu3ndeckrne CBONCTBA
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 HOMEHKJIATYPhI 3TUICHOBBIX YIII€BOIOPO/I0B.
PU3NYECKUE CBOMCTBA AIKEHOB. XUMHUUYECKHE CBOMCTBA
aJKEHOB. Peakiuym raloreHnpoBaHusl,
TUAPOTraJIOreHUPOBAHUS, TUApaTallu, THIPUPOBAHMUSL.
ITpaBuiio MapkoBHukoBa u 3aiinieBa. JlabopaTopHbie
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crocoObl noy4YeHus akeHoB. [loHsaTre u kiaccuduxanus
JAUCHOBLBIX YTIJICBOJOPOAO0B IO B3aMMHOMY PACIIOJIOKCHHUIO
KpaTHBIX CcBs3ell B Moiiekysie. HomeHnkiaTypa queHOBBIX
YIJIEBOJOPOAOB. XMMUYECKHE CBOMCTBA AJIKAIUCHOB.
[Tomumepu3anus queHoB. CiocoObl NOTY4YEHUS IUEHOBBIX
yraeBonopoaos: pabotsl C. B. Jlebenesa, neruipupoBaHue
QJIKAHOB.
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Tema 2.3.
AIleTUIIEHOBEIE
YTJIEBOJOPOBI.
ApomMarunueckue
YTJIEBOJIOPOIbI

['omonornyeckuit psi u obmas Gopmyna aaTKUHOB.
Homenknarypa aneTuieHOBBIX YIriieBoaopoaoB. M3oMepus
ME)XKKJIacCOBasi, yIJIEPOIHOTO CKEJIETA, MOJI0XKEHUS KPATHON
CBs3M. XMMHUYECKUE CBOWCTBA U MPUMEHEHUE aJIKUHOB.
Peaknus Kyueposa. IIpaBuiio MapkoBHUKOBa
MPUMEHUTEIBHO K aneTmieHam. [1oaBukHOCTs aTOMa
BOJI0pOJia (KMCIOTHBIE CBOMCTBA AJIKUHOB). OKUCIEHNE
ankuHoB. Peakuus 3enunckoro. [lpumenenue
alETUICHOBBIX yIiieBoA0po0B. [lonuBuHMIanETAT.
[Tonyuenue ankuHoB. [lonyuenue aneruaeHa MUPOIU3OM
MeTaHa ¥ KapOuTHBIM METOIOM. BeH30I1 Kak ImpeacTaBuTelb
apeHoB. Pa3zButue npeacTaBieHUid 0 CTPOCHUHU OEH3071a.
CoBpeMeHHbIE NPECTABICHUS 00 ANEKTPOHHOM U
MIPOCTPAHCTBEHHOM CTpOeHUU Oensona. ['omonoru 6eH3ona,
WX HOMEHKJIATypa, obmias ¢popmyina. dusndeckne CBOHCTBA
apeHoB. XUMHUYEcKHe CBOiicTBa apeHoB. [Ipumepsl peakiuit
ANEKTPOPUIBHOTO 3aMELICHUS: TaIOr€HUPOBaHMS,
ANKWIMPOBAHMS, HUTPOBaHUs, CyibdupoBanus. Peakuuu
THJPUPOBAHUS U IPUCOCTMHEHHUS XJI0pa K OCH30ITy.
Oco0eHHOCTH XMMHUYECKUX CBOMCTB FOMOJIOTOB OEH30171a.
[TpupoaHbIe HCTOYHUKH apPOMATHYECKHX YTIIEBOJIO-

pPOJIOB. ApoMaTu3alysl aTKaHOB U [IUKJIOATKAHOB.
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 TOIUIMBA.
OxkranoBoe uncio. [IpupoaHbiii ¥ MOMYTHBIN HEPTIHON
ra3el. CpaBHEHHUE cOCTaBa MPUPOJHOTO U MOMYTHOTO ra3os,
UX MPAKTUYECKOE UCIOJIb30BaHue. KaMeHHBIN yroib.
OcHOBHBIE HaNpPaBIEHUS UCIIOIb30BaHN KAMEHHOTO YIJISL.
KokcoBanne kaMeHHOTO yIJIsl, BA)KHEHUIIINE ITPOTYKTHI 3TOrO
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 IpynIbl. BiusHue CTpoeHMs CIUPTOB HA UX
¢uznyeckue cBoiicTBa. ['oMoornyeckuit psi npeaeabHbIX
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. Peakuinu 3amenieHus
TUAPOKCHIIBHON Ipynibl. MeKMONEeKyIIspHas JeruapaTaius
CIIUPTOB, YCIOBUS 00pa3oBaHus IpocThX 3¢upoB. CriocoObl
MOJIy4eHUs! CHUPTOB. [ UAPOIN3 rajoreHaaKaHoB.
['unparanus ajaKkeHoB, YCIOBUS €€ IPOBEICHUS.
BoccranoBnenue kapOOHUIBHBIX COETUHEHUM.
MHuoroaromusie cnupThl. U30Mepusi 1 HOMEHKIaTypa
MPEACTABUTENICH JIBYX- U TPEXaTOMHBIX CITUPTOB.
Oco0eHHOCTH XMMHUYECKUX CBOMCTB MHOTOATOMHBIX
CIIUPTOB, MX Ka4YECTBCHHOE OOHapyxeHue. OTaenbHbIe
MPEJICTABUTEINN: STHUIICHTIIUKOb, MIULEPHH, CIOCOOBI NX
MOJIy4eHUs1, MpakTuyeckoe npumeHenue. dGeno.
DIEKTPOHHOE U MPOCTPAHCTBEHHOE CTpoeHue GeHoa.
B3auMHoe BiusiHE apoOMaTHYECKOr0 KOJIbIa U
TUAPOKCHIILHOM TPYyNIbl. XUMHYECKHE CBOMCTBA (heHoIa
KaK (yHKIIHSI €r0 XMMHYECKOTo CTpoeHus. bpomupoBanue
(deHona (kauecTBEHHAs! PEaKIUs ), HUTpOBaHUE (MMMKPUHOBAS
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 oKuCcIeHus ajlbJIeru/ioB,
KaueCTBEHHBIE PEaKIMK Ha albJEeTHAHYIO Tpymiy. Peakiun
MOJIMKOHICHCAIIMHN: 00pa30BaHUE
dbenonodpopmanberuiubix cmoil. [IpuMenenue u
noJTydeHue KapOOHWIBHBIX coenuHeHui. [IpumeHeHme
aNbJIETHIOB U KETOHOB B OBITY U POMBIIIUIEHHOCTH.
Anbaeruipl ¥ KETOHBI B pupojie (3upHbie Macia,
bepomonsl). [TomyueHre kapOOHUIBHBIX COETUHEHUI
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 MIPOCTPAHCTBEHHOE CTPOEHUE
KapOOKCHIIbHOW Tpyniibl. ['oMonorndeckuii psii npeaeabHbIX
OJIHOOCHOBHBIX KapOOHOBBIX KHCIIOT, X HOMEHKJIaTypa u
u3oMepusi. XuMHUECKHe CBOICTBAa KapOOHOBBIX KUCIIOT.
O6pa3oBanre QyHKIIMOHATBHBIX MPOU3BOIHBIX KapOOHOBBIX
KucoT. Peakuuu srepuukanu. AHTUAPUABI KapOOHOBBIX
KHCJIOT, UX ToJydyeHue U npuMeHeHue. CrocoObl MoaydeHHs
KapOOHOBBIX KUCIIOT. OOIIMe CIOCOOB! MOTYUESHUS:
OKHCJICHHE aJIKaHOB, aJIKEHOB, IEPBUYHBIX CITUPTOB,
anpaeruaoB. Baxkueiimue npencraButenn KapOOHOBBIX
KHCIIOT, UX Onosorudeckas posib. CTpoeHue u
HOMEHKJIaTypa CIOXKHBIX 3(UPOB, MEKKIACCOBAs N30MEPUs
¢ 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, BXOSIINE B COCTaB )KHPOB.
XHUMHYECKUE CBOMCTBA KUPOB: TUIPOJIN3, OMBUICHHUE,
rujpupoBanue. bruonornyeckas poJib KUPOB, UX
HCIOJIb30BaHUE B OBITY U MPOMBILIUIEHHOCTH. Comu
KapOOHOBBIX KUCIIOT. MblIa, CYIIHOCTh MOIOLIETO JICHCTBUSI.
OTHo1IeHUE MbLIA K )KeCcTKoU Boje. CHHTETHYECKHE
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 o0iecTBa. MOHOCaXapH/Ibl.
['mroko3a, cTpoeHue ee MOJIeKyJbl U PU3HYECKHE CBOMCTRA.
TayroMepusi. XMMHUYECKHUE CBOMCTBA TIIFOKO3bI: PEAKLUU 110
aNbJIETUIHOM rpyIIe («cepedpsiHoro 3epKajay, OKHCICHUE
A30THOM KUCIOTOMU, THApUpoBaHue). Peakiiuu riroko3bl Kak
MHOT'0aTOMHOT'O CIUPTAa: B3aUMOJICHCTBHE TITFOKO3BI €
ruznpokcunom menu (I1). Paznuuneie Tuns 6posxeHus
(cupToBOE, MOIOYHOKHCIIOE). [ TI0K032a B IIpHpoIe.
buonoruueckas posib U IPUMEHEHHE IIIOKO3bl. PpyKTO3a
KaK U30Mep ToK03bl. CpaBHEHUE CTPOCHHUS MOJIEKYIIbI U
XUMHUYECKHX CBOMCTB ITIOKO3bI U (ppykTO3bl. DpyKTO3a B
pHUpojie U ee Ouosoruyeckas posib. Jlucaxapusl.
Crpoenue aucaxapuioB. CTpoeHHE U XMMUYECKHE CBOMCTBA
caxapo3bl. JIakT0o3a 1 ManbTO3a KaK M30MEPHI Caxapo3bl.
[Tonmucaxapupl. O01IEE CTPOSHUE TIOJIMCAXAPHIOB.
Crpoenue Moiiekyibl kpaxmana. @u3nueckre cBocTBa
Kpaxmajia, €ro HaxoXKJeHHUE B IPUPOJIE U OHOIOrHUecKas
pouib. ['ukoren. XuMuueckue cBOMCTBa Kpaxmaia.
CpaBHeHHE CBOMCTB Kpaxmaa U EJUTIOI03BI.
Knaccugukarus u nzomepust aMuHoB. ['omonoruyeckue
PAABI IPEEbHBIX aTU(PaTHUECKUX U apOMATUYECKUX
aMHUHOB, H30MEPHS U HOMEHKJIATypa. XMMHUYECKHE CBOMCTBA
amuHOB. [IpumeHenue u nomyyenue aMuHoB. [lonsatue 00
AMHHOKHUCIIOTAX, UX KJIacCU(UKALUs U CTPOCHHE.
JIBOVICTBEHHOCTH KMCIIOTHO-OCHOBHBIX CBOVCTB
AMUHOKHCJIOT U €€ IPUYNHBI. Peakiiuu KoHAeHCcaluu.
ITentunHas cBA3b. CHUHTETUYECKUE BOJIOKHA.
Knaccugukanus Bonokos. [lonyueHne aMuHOKHUCIIOT, UX
npuMeHeHue u ouonornyeckas Gpynkuus. benku. benku kak
NpUpOHbIe onuMepsl. [lepBuunas, BTopuuHas, TpeTUYHAs
U YeTBEPTHYHAs CTPYKTYphl OEITKOB. XUMHUUECKUE
CBOIICTBa O€JKOB: rOpeHue, IeHaTypanus, TuIpon3,
KadecTBEHHbIE (L[BETHBIE) peakuu. buonoruueckue
¢dyHKIMM O0€JIKOB, UX 3HAUYECHHUE.
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Tema 2.9.
A3zoTcoaepixalll
ue
TETEPOLIMKINYEC
KHe
COEIMHEHMUS.
Hyxnennossie

HyxnennoBblie kucnotsl. HykinemHOBBIE KUCIOTHI Kak
IIPUPOJHBIE TOaUMepsl. HykaeoTuasl, ux crpoeHue,
npumepsl. AT® u AJID, ux B3aumornpeBpailieHue 1 poiib
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 MPOMBIIIUIEHHOCTH. [ToHsITHE 0
AKTHBHBIE BuTtamuHax. Ux kiaccudukanus u odboznauenue. [lonsarue o
COEIMHEHUS TOPMOHAX KaK OMOJIOTUYECKH 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),
AHTUITUPETUKH (ACTIUPHYH), aHATBIeTUKH (aHAJIbIUH ).
MexaHu3M eHCTBYS HEKOTOPBIX JIEKAPCTBEHHBIX
[IpernapaToB, CTPOECHUE MOJIEKYJI, IPOTHO3UPOBAHNE CBOMCTB
Ha OCHOBE aHaJIM3a XUMHYECKOT'O CTPOCHUS. AHTUOUOTHKH,
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 npexycMmoTpeno

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 PACKPBIBAIOTCS Yepe3 JAUCIHUIUIMHAPHBIC PE3yNIbTAaThl, HANpPaBJICHHBIC
Ha (popMUpOBaHUE OOIMMX M MPOQPECCHOHATBHBIX KOMIIETCHIIMA TIO pas3ienaMm u
TeMaM CojiepKaHus yueOHOTO MaTepHaia.

O6mas/ mpodeccuonanpHas Paznen/Tema Tun olleHOYHBIX
KOMIIETEHIIUS MEPOTTPHUATHIA
OK 01 Tema 1.1, rema 1.3, Tema 1.6,
tema 2.1, tema 2.4, tema 2.7,
Tema 2.8
OK 02 Tema 1.1, tema 1.2, tema 1.5, VYcTHbIl onpoc
Tema 2.1, tema 2.2, Tema 2.3, TectupoBanue
Tema 2.6, tema 2.9 Brimonuenue
Tema 1.2, rtema 1.3, Tema 1.4, MPaKTUYECKUX 3a1aHUI
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. [lucriepcHbIe 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 opranuyeckoit xumun. Teopus cTpoeHus JIEKIHMH- 2
OpPraHUYECKUX COeTUHEHUI BH3yaIH3aLuy,
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 HCTOYHUKH 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. HykienHoBbIe KHCIOThI. BHONIOrHYeCcKH 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. CTpoeHue 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 HEOPIrAHUYECKUX U OPIraHNYECKUX 2
COETMHECHUI
8 [Tema 1.8. Xumus 3eMeHTOB 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. AzoTconep: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. MaTepajibHO-TeXHUYeCKasA 0a3a, He0OXoAMMAaA ISl OCYLIEeCTBJIEHUs 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 3aJlaHUl, SJEKTPOHHAs CIpPAaBOYHO-yueOHas JIUTeparypa,
MYJIbTUMEANIHBIE 00yYaroIye MporpaMMBl);
-HarJsiIHbIC TOCOOMS (CXEMBbI, TaOIUIIbI, U300pa3uTeIbHBIE U HATYpaIbHBIC TOCOOUS);
- aBTOPCKMM KOMIUIEKT KOMITBIOTEPHBIX IPE3CHTALUH.

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

4.2.4.2. TlepeyeHb HEOOXOAUMOT0 MPOrPAMMHOI0 00ecneYeHust

e Onmnepanmonnas cuctema Microsoft Windows 10

e Ilaker mporpamm Microsoft Office Professional Plus

e 7-zip GNULesser General Public License (cBobGomHoe mporpamMmHOe oOOecIeueHHe, He
OTpaHUYEHO, OECCPOUHO)

e Uurepuer 6paysep Google Chrome (6ecriatHoe nmporpaMMHoe oOecriedeHre, He OrpaHUYEHO,
OGeccpodHo)

e K-Lite Codec Pack — yHuBepcanbHblii HAOOP KOJCKOB (KOJMPOBIIMKOB-ICKOJUPOBIIMKOB) U
YTUIUT JUIsi TIPOCMOTpa U 00paboTku ayauo- u BuaeodaiinoB (OecraTHOE MPOrpaMMHOE
obecrieueHue, He OTpaHUYCHO, OECCPOYHO)

e WinDjView — mporpamma st mpocmoTpa daiiioB B ¢opmare DIV u DjVu (cBobomHOe
IIPOrpaMMHO€E 00ecIieyeHUE, HE OTPaHUUEHO, OECCPOUHO)

e Foxit Reader — mnpukmagHoe NpPOrpaMMHOE OOECIEYeHUE U MPOCMOTPa 3SJIEKTPOHHBIX
nokymeHToB B cranjpapte PDF (OecrmaTtHoe mporpamMmHoe oOecriedyeHue, HE OTrpaHHuCHO,
6eccpoydHo)
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5. IEPEYEHD ogHOBHOﬂ 1 JOMOJHUTEJIBbHOM YYEBHOM JIUTEPATYPHI,
HEOBXOJIUMOM JJIs1 OCBOEHUS JUCHUAILINHBI

5.1. OcHoBHasi uTEpaTypa

1. Andunorenora, MW.B. Xumusi: y4eOHMK ¥ TPaKTUKyM JUISI  CPEIHETO
npodeccuonanbHoro odpaszosanus / M. B. AHpunorenosa, A. B. badbkos, B. A. ITonkoB. — 2-¢
u3J., ucnp. u gom. — Mocksa : M3gatensctBo FOpaiit, 2023. — 291 ¢. — (IIpodeccuonanbroe
obpazoBanue). — ISBN 978-5-534-11719-6. — Tekcr : snexrponnsiii // OOpa3oBarenbHas
wiardopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/513807

2. Hukonbckuii, A.b. Xumus: y4eOHHUK H  TPAKTHKYM JUIA  CPEIHETO
npodeccuoHaibHOro oopazopanus / A. b. Hukonbsckuii, A. B. CyBopoB. — 2-¢ u3j., nepepad. u
mon. — MockBa: M3marenbctBo  FOpaiit, 2023.— 507 c.—  (IIpodeccuonanbroe

obpazoBanue). — ISBN 978-5-534-01209-5. — Texkcr : snexrponnsiii // OOpa3oBarenbHas
wiardopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/513537

5.2 JlonosiHMTEIbHAS JIUTEPATypa

1. Xumus : yueOHUK A cpeqHero mnpodeccuoHanbHoro odpazosanus / F0. A. JleGenes,
I'. H. ®anees, A. M. I'onyoes, B. H. IllanoBan ; mox o6meid pegakuueii I'. H. ®daneeBa. — 2-¢ usg.,
nepepab. u gom. — MockBa : UsparensctBo FOpaiit, 2023. — 431 c. — (IlpodeccuonansHoe
obpazoBanue). — ISBN 978-5-9916-7723-3. — Tekct : snekrponnsni // OOpa3oBarenbHas
wiatgopma tOpaiit [caiit]. — URL: https://urait.ru/bcode/513073

5.3. llepuoauyeckue u3IaHus

1. Bompocsl ucropuu ectectBo3Hanus U TexHuku. — URL:
https://eivis.ru/browse/publication/673
2. Xypnan oomeit xumun. - URL: https://eivis.ru/browse/publication/79287

5.4. Ilepeuenn pecypcoB HH(OPMAIMOHHO-TEJIEeKOMMYHUKAIIUOHHOM ceTu «AHTepHETY,
HEO0XOAUMBIX IJIf OCBOCHHSI TUCIHUNJIMHBI

y1eKTPOHHO-0ubInoTeuHbIe cucteMbl (IBC)

O6pazoparensHas mwiathopma «FOPAMT» https://urait.ru/

ABC « YHUBEPCUTETCKA S BUBJIMOTEKA OHJIAVH» http://www.biblioclub.ru/
9BC «BOOK .ru» https://www.book.ru

9BC «ZNANIUM.COM» www.znanium.com

OBC «JIAHb» https://e.lanbook.com

agrwdE

IIpodeccnonanbubie 0a3bI JaAHHBIX

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. HanmonanbHas syekTpoHHast oubaroreka https://rusneb.ru/;

4. Ipesunentckas 6ubamoreka um. b.H. Enbrinaa https://www.prlib.ru/;

5. VuuBepcuretckas nnpopmarmontas cuctema POCCUS (YUC Poccust) http://uisrussia.msu.ru/;
6. "Jlextopuym TB" - Buneonekuuu Benymux gekropos Poccun http://www.lektorium.tv/

35



https://urait.ru/bcode/513807
https://urait.ru/bcode/513537
https://urait.ru/bcode/513073
https://eivis.ru/browse/publication/673
https://eivis.ru/browse/publication/79287
https://urait.ru/
http://www.biblioclub.ru/
http://www.book.ru/
https://znanium.com/
https://e.lanbook.com/
https://ldiss.rsl.ru/
http://www.elibrary.ru/
https://rusneb.ru/
https://www.prlib.ru/
http://uisrussia.msu.ru/
http://www.lektorium.tv/

NudopmanuoHHbie CIPABOYHbIE CHCTEMbI

1. KoncynpranT [Imtoc - cipaBouHast mpaBoBasi cucteMa (JIOCTYII 110 JIOKAIBHOM CETH ¢
KOMITBIOTEPOB OMOITUOTEKH )

Pecypcbl ¢cBOGOIHOTO 10CTYNA

1. KubepJlenunka http://cyberleninka.ru/

2. MUHHCTEpPCTBO HAyKH W BhICIIETro oOpa3zoBanus Poccuiickoit denepanun
https://www.minobrnauki.gov.ru/;

3. MunuctepctBo npocBenieHus: Poccuiickoit deaepanun: opunmanbabiii cadT. — Mocksa. — URL:
https://edu.gov.ru/

4. denepanbublii mopran "Poccuiickoe oopasosanue” http://www.edu.ru/;

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

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

pycckom" https://pushkininstitute.ru/;

7. CipaBouHo-uH(popManoHHbIii moptan "Pycckwuii s3pik" http://gramota.ru/;

8. Ciyx0a TeMaTH4eCKUX TOJKOBBIX ciioBapeit http://www.glossary.ru/;

9. CnoBapu u suimkiIoneuu http://dic.academic.ru/;

10.06pa3oBatenbHbIi opTai "Yuebda" http://www.ucheba.com/.

CoOcTBeHHbBIE 3JIEKTPOHHBIE 00pa3oBaTe/ibHbIe 1 HH(pOopMannoHHbIe pecypcsl Kyol'yY

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

3. OTKpbITas cpena MOAyIbHOTO TuHaMu4eckoro ooyuenus Kyol'y

https://openedu.kubsu.ru/

4. baza y4eOHBIX IIJIAaHOB, y4€OHO-METOUYECKIX KOMIUIEKCOB, MyOIHKauili 1 KoH(pepeHuit
http://infoneeds.kubsu.ru/

5. DnextpoHHbIit apxuB qokymentoB KyoI'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
CEMUHAPCKUX 3aHATHM, MPOBOJMMBIX IO PYKOBOJICTBOM IIPENOAABATENS, A& TAKXKE 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 CBS3aHHbIE C HEH TEOPETHYECKHE U IPAKTUYECKHE IPOOJIeMBbl, AAeT
PEKOMEH/IAllMU Ha CEMUHAPCKOE 3aHATHE M YKa3aHUS Ha CAMOCTOSTENIbHYIO padoTy.

CemuHapckue 3aHATUS 3aBEepIIAlOT M3ydeHHe Haubojee BaXHbIX TeM YydeOHOMH
JucuuiuinHel. OHM cry’KaT JJid 3aKpeIUICHUs] 3YYEeHHOI0 MaTepuasa, B MPOLECCe ero rnepeckasa
Win OOCYXJEHUs, C LeJIbI0 Pa3BUTHS YMEHUH M HABBIKOB IMOJrOTOBKM JOKJIAJ0B, pedepaTos,
IPUOOPETEHNUS OIBITA YCTHBIX IYOJMYHBIX BBICTYIJIEHUH, BEJIEHUS JHUCKYCCHM, apryMEHTALUU U
3allUThl BBIJBUIAEMBIX IIOJOXKEHHUH, a TakkKe /s KOHTPOJS IIpernojaBaTesieM CTeleHU
MOJArOTOBJIEHHOCTH CTYJEHTOB IO u3ydyaeMoil gucuumuinHe. [loaroroBka K 3aHATHAM IO
PEKOMEH/I0BaHHOM yueOHOM auTeparype (He TOIbKO 0 JEKIMOHHOMY MaTepuaiy), BEICTYIIJICHUE C
COOOILEHUSMHU PACIIUPSIIOT 3HAHUS CTYAEHTOB 110 KypCy.

JluTaKTHUeCKue 1IN CeMHHapa:

-yrayOiieHue, CHCTeMaTH3anus U 3aKpelyieHne 3HaHWH, MPEeBpalleHne X B YOeKIeHUS; -
IIPOBEpPKA 3HAHUIA;

- IPUBUTUE YMEHUI 1 HaBBIKOB CAMOCTOSITEILHOM paboThl C y4EOHUKOM, CTaTbe! U TIp.;

-pa3BUTHE KYJIbTYphl peud, (OopMUpOBaHME YMEHHs apryMEHTHPOBAHO OTCTAaUBaTh CBOKO
TOUKY 3pEHMs], OTBEYAasi Ha BOIPOCHI APYTUX CTYACHTOB U MPEIO1aBaTENs;

- YMEHHUE CIylaTh APYruX, 3a7aBaTh BOIPOCHL.

B 3aBucuMOCTH OT CTE€NEHU aKTUBU3ALMM MHEMHUYECKON MM MBICIUTEIbHON AESITEIbHOCTH
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 CHOCOOHOCTEH cTyneHTOB. OHU JOJDKHBI 3alIOMHUTH U IIEpECKa3aTh ONpPEEICHHbIN
y4yeOHbIM MaTepua] Ha OCHOBE Marepuana JIeKIMH MM ydyeOHUKOB. [IpoayKTHBHBIM THI
OpraHM3aIH 3aHATHS MPEANnoIaraeT aKTUBU3aLUI0 MBICIUTENbHBIX CIIOCOOHOCTEN CTYAeHTOB. OHI
JOJDKHBI ~ CPaBHHUTb,  IPOAHAIU3UPOBaTh, OOOOIIUTH, KPUTHYECKHM  OLIEHHUThb,  CHENaTh
YMO3aKJIIOYEHHE Ha OCHOBE YCIBIIIAHHOTO WM IPOYUTAHHOIO Marepuaia. Takod xapakrep
3aHATUIO TPUAAET TMOCTAHOBKA BOIPOCOB cienayromero tuma: Yem otimyaercs...; Uto obiero
Mexny...; Kakue mMexaHu3Mbl...; Beiaennre TOCTOMHCTBA M HENOCTATKU... (MpeAroiaraercsi, 4Tto
OTBETHI Ha 3TH BOIIPOCHI B IBHOM BHJIE€ B YUEOHHUKE UJIH JICKI[MH HE JIaHbI).

Bun (dbopma) cemuHapa ompeaensieTcssi COAEpPKAHUEM TEMbI, YpPOBHEM IOJTOTOBKU
CTYACHTOB JIaHHOW TpYMIIbl, HANpaBiICHWEM M NpoPuUIeM HMX MHOATOTOBKH, HEOOXOIUMOCTHIO
yBSI3aTh MpENoJaBaHue Yy4yeOHOM JUCHUIUIMHBI C JPYTMMHM JUCHUIUIMHAMH, H3Y4aeMbIMU
CTyAeHTaMH. Buj ceMuHapa mpu3BaH CIOCOOCTBOBaTh HaumOojee MOJHOMY PACKPBITHIO
COJIEpXKaHUsI M CTPYKTYpPhl OOCYXKIAaeMOl Ha HEM TEMbI, 00CCIEYHTh HAWOOJBIIYI0 AKTUBHOCTH
CTYJEHTOB, PELLICHUE MIO3HABATEIbHBIX U BOCIIUTATENBHBIX 3aa4.

CemuHap mpeanojaraetT CBOOOTHBI OOMEH MHEHHMsIMH 1O u30paHHOW Temaruke. OH
HAYMHAETCS CO BCTYNHTEIHHOTO CJIOBAa IpernojaBareis, (HOpMYIHPYIOIIEro Ielb 3aHATHS W
XapaKTEPU3YIOIIEro €ro OCHOBHYIO NpoOJeMaTuKy. 3aTeM, Kak TMpaBHJIO, 3aciyIIMBAIOTCS
coobuienus cryneHToB. OOcyxaeHne cooOIIeHUsI COBMEIIAETCS C PAaCCMOTPEHHUEM HAMEUYEHHBIX
BorpocoB. CooOmIeHHs, TPEANoNIaraloIue aHajlu3 MyOoJMKamuid 1O OTHACNBHBIM BOIPOCAM
CeMMHapa, 3aciyIIMBAaIOTCA OOBIYHO B CepeluHE 3aHATHA. B 3aKIIOUMTENFHOM  CJIOBE
NPero/IaBaTelb MOABOJUT UTOTH OOCYXKICHHS W BBICTABISIET OIICHKH BBICTYIIABIIUM CTYICHTAM B
pabouwnii )xypHan. CTyIeHT UMeeT PaBO 0O3HAKOMHUTHCS C HUMHU.

37



IIpy 1OArOTOBKE K CEMHUHApYy CTYACHTHI MMEIOT BO3MOXXHOCTH BOCIIOJIB30BAThCS
KOHCYJIbTAllUsIMU ITpenojaaBates. Kpome yka3aHHBIX TE€M CTYAEHTHI BIIPaBe, MO COTJIACOBAHMIO C
npernojaBaTenaeM, H301paTh U APyrue HHTEPECYIOMINE UX TEMBI.

Hpyrumu gopmamMu MpakTUYECKUX 3aHATUH MO XUMHUHU SBISIOTCS PEIICHHE PacueTHBIX
3a7a4 ¥ 1a00paTOPHBIN MPAKTHKYM.

Pemenue 3a1a4y 3aHMMaeT B XUMHUYECKOM 00pa30BaHUU Ba)KHOE MECTO, TaK KaK 3TO OJIMH U3
pUEMOB O00YYEHHsI, TIOCPEICTBOM KOTOPOTo obecreynBaeTcsi 6ojee Tiy00Koe U MOJHOE YCBOCHUE
yueOHOro Marepuajga MO XUMHH. UTOOBI KAayeCTBEHHOI'O OCBOUTh XHMHIO, H3Y4YECHHE
TEOPETUYECKOI0 MaTepraja J0JKHO COUYETAaThCsl C CHCTEMAaTHUYECKUM PEIEHUEM Pa3IMUHbIX 3ajauy.

JlaHHbBIN Kypc pa3BUBAeT y y4yallUXCs YMEHHE peliaTh TEOPETUYECKUE U pacUeTHbIE 3aauH,
a TaKXke OO0IIMe WHTEIUICKTyaJbHbIE YMEHHS M HAaBBIKM — aHAJIM3UPOBATh, KOHKPETH3UPOBATH,
0000111aTh, MPUMEHSATH IPUEMBI CPAaBHEHHUSI.

Pemenue 3amau cnocoOCTBYET OCO3HAHUIO YYAITUMHCS CBOCH COOCTBEHHOW JEATENbHOCTH,
o0ecrevynBaeT UX CaMOCTOSTEIbHOCTh U aKTUBHOCTh, (DOPMUPYET YMEHHSI IPUMEHSATDH IMOJTYYECHHbIE
3HaHUS B HECTaHJAPTHBIX, TBOPYECKUX 3aJaHMsIX. Takke Yy CTYACHTOB BOCHHUTHIBACTCS
TPYAOTIO0UE, UENeyCTPEMICHHOCTh, pPAa3BUBAETCS YYBCTBO OTBETCTBEHHOCTH, YIOPCTBO U
HAacCTOWYMBOCTh B JOCTM)KEHMM MOCTaBICHHOM Lenu. B mpouecce pemieHus 3anad peaau3yroTcs
MEXIMPEAMETHBIE CBSA3HM, 4YTO IMO3BOJISIET YYallUMCS MOJy4aTh IIEJIOCTHOE IMpeaAcTaBiIeHue 00
OKpYKAIOIIEM MHUPE C LEJNbI0 HCIOJb30BAHUS €r0 B JajbHEWIIEeW >ku3HU. VHTErpauus ¢ TemMu
npeIMeTaMu, KOTOpbhIe KaXKyTcs CTYJIEHTaM JOCTaTOYHO MPHUBJIEKATENbHBIMU, TIO3BOJISET YCIEIIHO
NOBBINIATh HMHTEPEC K XHUMHHM W DPa3BUBAaTh MOTHBaNWIO0 e wu3ydyeHus. HTerpupoBaHme c
OPUKIAJHBIMA  JUCHMIUIMHAMH ~ PacKpblBaeT BO3MOXKHOCTH  MPAKTHYECKOTO  MPUMEHEHUS
nproOpeTaeMbIX XUMHUECKIX 3HAHHA.

JlaGopaTopHbIil MPAKTUKYyM MO XUMHUHU ISl CTYJEHTOB IPEIIOJaraeT pa3BUTHE HABBIKOB
paboThl B 1ab0OpaTOpHH C XUMUYECKUMH BEUIECTBAMH, a TAK)KE CIIOCOOCTBYET Jy4IlIEMYy YCBOCHHUIO
JTUCIUTUIAHBI.

B xozae npoBefeHus TPaKTHYECKUX 3aHITHI (JJTaOOPAaTOPHBIX padoT) CTYIEHTY HEOOXOAMMO
MIPOBECTU XMUMHUYECKUN SKCIIEPUMEHT, 3a)MKCUPOBATh CBOM HAOJNIONCHHUSA, OMHCATH MOIYYCHHbBIE
PE3yABTATHI U C/IENATh COOTBETCTBYIOIINE BHIBOIBI.

N3yuenne o6meoOpa3oBaTesibHOM  y4eOHOW  JUCHUIUIMHBI  «XHMHS»  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 OOJBIIECH YaCTH COOTBETCTBYIOIIETO
BOMpOCa, JOIMycKaeT OHHMOKM B (OPMYTUPOBKE ONpeaeTeHU |
NPaBWI, HCKAXKAIOUIME WX CMBICHI, OECHOPSJOYHO M HEYBEPEHHO
n3J1araeT MaTepHal.

YIIOBJ'IGTBOpI/ITeJ'H:HO

CTYZICHT OOHApPYKMBACT 3HAHHE U MOHMMAHUE OCHOBHBIX IOJIOKEHUH
JAHHOM TEeMbl, HOT U3JIaraéT Marepual HENOJHO M JOIYCKaeT
HETOYHOCTH B ONPEICICHUH MOHATHH WM (GOPMYIUPOBKE MPABUIT;, HE
yMeeT JOCTaTOYHO TIJIyOOKO M JOKa3aTelIbHO 00OCHOBAaTh CBOU
CY)KIICHHsT W IIPUBECTH CBOM IPUMEPBI; M3JIaracT MaTepuall
HEMOCIEe0BATENbHO U JOMYCKACT OMUOKUA B S3BIKOBOM O(OPMIICHUH
W3J1araeMoro.

Xopoio

CTYJICHT JJa€T OTBET, YIOBJICTBOPSIONINI TEM K€ 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 TMOJHO H3JIaraeT Marepuayn (OTBEYaeT Ha BOMNPOC), MdAeT
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 COCTaBJICHHBIC;

n3JjiaracT mMmarcpuall ImocjacaoBaTCJIbHO U JIOTHYHO.

Kpurepuu oniennBanus pedepara

IToporu onieHOK

BapuanTts! napamerpos

HeynosnersopurensHo

TeMa pedepata HE packpbiTa, OOHAPYKHMBAETCA CYIIECTBEHHOE
HEMOHUMAaHUE IPOOIIEMBI.

YI[OBJ'IGTBOpI/ITeHBHO

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

OCHOBHbIE TpeOOBaHHUs K pedepaTy U ero 3aliuTe BHIIOIHEHBI, HO TpU
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 IONIOJHUTENbHBIE BOIIPOCHI IaHbI HEMOJIHbBIE 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,
chOpMyJIMPOBAHbl BBIBOJBI, TE€Ma PACKPBITa IMOJHOCTHIO, BBIAEPKAH
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 BHIIOJHEHHBIX 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

Bapuantsl 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 OIMMOOK Wiau OoJjiee IISITH
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» BricTaBiseTCs 3a HEMOJHbIC,
HETOYHBIE OTBETHl Ha BCE BOMNPOCHI OWJIETa, MPH HATUYHHU JBYX
rpyobIX  OmMMOOK WM TATH HE3HAUUTENBHBIX  3aMEYaHHi
(memouetoB).  JlOMOTHUTENbHBIE U YTOYHSIOIIME  BOIPOCHI
MIPENo/IaBaTelIsl MPUBOAAT K KOPPEKIIMH OTBETa 00yUYaroIIerocs.

Xoporo

Onenka «XOPOILO» BbicTaBasieTcss 3a MOpaBUIbHBIE, 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. OueHOYHbIE CPEACTB /IJIsl MPOBeAeHHsI TEKYIelH aTTecTallul

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
XMMUICCKUX BEILICCTB 1 . Hcnonb3oath NpuoOpeTCHHbIC OTEYECTBECHHON XUMHUYECKON HAYKU;
YPaBHEHHS XHMHYCCKHX - OOBACHATD: (PU3MUECKUIN CMBICIT 3HAHNS U YMEHNS B IPAKTHIECKOf
peaKLuid. aTOMHOTO (TIOPSIAKOBOIr0) HOMepa JIeSTEILHOCTH U TOBCEHEBHOM - XUMUYECKH IPaMOTHOE MOBEACHUE
. XUMHYIECKOTO 3JIEMEHTA, HOMEPOB JKHM3HU 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 [POLECCAMIL
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 peaKkuus,
KJIacCU(UKAIINS PEaKIHH,
3JIEKTPOJIUT U HEANIEKTPOIIHT,
AIIEKTPOIUTHYECKAs
JIMCCOLIMALIHS, OKUCITUTEIb 1
BOCCTaHOBUTEIIb, OKHCIICHHUE
Y BOCCTAQHOBJICHHE.

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

peaknuii HoHHOTO 0OMeHa.

- XapaKkTepru30BaTh: XUMUUYCCKHE
3JIEMEHTHI (OT BOJIOPOJIA JI0
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
HEOPTaHUYECKUX BEIIECTB.

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

- KPUTHYECKON OLIEHKU
WHPOPMAIIUH O BEIIEeCTBAaX,
HCTIONb3YEMBIX 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 ABOTaIpo,
3aKoH I'ecca, XUMHUYECKOTO
crpoenus bytieposa.

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

- OmnpenensaTh: COCTaB BEIIECTB 10
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 pEaKIni
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 COeMHEHNUS; MACCOBYIO
JIOJTFO BEIIECTBA B PACTBOPE;
KOJIMYECTBO BEIIECTBA, 00BEM HITH
Maccy Mo KOJIHYECTBY BEIECTRA,
00BEMY WIIM MacCe PearcHTOB, WU
MPOJYKTOB PEaKIINU; TEILIOBOM

3¢ eKT peakuuu.

42




IIpumepbl OLIEHOYHBIX CPEICTB

IIpuMep KOHTPOJIBLHBIX padoT:

Bonpockl KOHTPOJIBHBIX paboT

KontponpHas pabota no pazzeny 1
«O01as 1 HeOpraHU4IecKas XUMHsDY
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. Haiinmure Maccy comu, KoTopast 00pa3yercs npy B3auMOICHCTBUU PacTBOpPA TMAPOKCH]IA KU
C PacTBOpPOM CEpHOM KUCIOThI Maccor 30r ¢ MaccoBOM 101€il KUCI0ThI 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 BEIICCTBA.
5. Beruncnure MomspHyto KoHIeHTpauio 20 % pacTBopa XJIopuaa Kalblus IOTHOCTRIO 1,178 r/mi.
6. Uemy paBHa MOJISIpHOCTH U MOJIsIBHOCTE 30% pactBopa NaOH mnotHoctsto 1,328 r/mn? K 1 1 3Toro
pacTBopa NpuOaBIIU 5 11 BOABL. BEIUKCINTE MacCOBYIO IOJIIO TIOITYYEHHOTO pacTBOpa.
7. BBIUMCIHTE KOHII. THAPOKCHJ HOHOB B BOJHOM PACTBOPE, €CIIM KOHI. MOHOB BOZOpoia 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. BerarcnuTe KOHIIEHTPAIUIO THAPOKCHT HOHOB B PaCTBOpE. Y KaXXUTE IBET
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 PEaKIUi SBISAIOTCS BHYTPUMOIEKYISIpHbIMU? PaccTaBbTe KO3 QUIIMEHTH B
YpPaBHEHUSX peakuUuil. YKaXKuUTe 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 snekTponu3e paciuiaBa xjaopuaa HaTpusa 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 snexTponu3e 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 1010 (%) KpucTau3anoHHON Bobl B I maydepoBoii comn NapSOy -
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10 H,O
4. Cxonpko TpamMmoB Bozabl Hano ucmaputh u3 800 r 15%-ro pactBopa BemiecTBa, 4TOOBI
YBEJIUYUTH €r0 MAacCOBYIO J0Jt0 Ha 5%7?
5. Jns meitrpanuzauuu 20 miu 0,1 M pactBopa CoJISIHOM KUCIOTHI MOTPEOOBAIOCH 6 MJT pacTBopa
eakoro Harpa. OnpeneanuTb MOJSIPHYIO KOHIICHTPAIIMIO pacTBOpa €AKOro 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 Mia 0,5 M u 0,1 M pacTBOpoB a30THOM KHMCIIOTHI CIEAYET 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. BeruuciuTe KOHI[. THIPOKCHI HOHOB B pPAacTBOpE. YKaKUTE LBET
dbeHondTanernHa B 3TOM pacTBOpE.
10. B pesynprare peakuuu cyibpuTa Kajablus ¢ okcuaoMm kpemuus (IV) Beimenuics ra3 okcup
cepsol (IV) o6bemom 67,2 1. OnipeieIuTe Maccy COJIH, KOTOpasi BCTYITHIIA B PEAKITUIO.
11. Kakue coenuHeHUS M TMPOCTHIE BEIIECTBA MOTYT MPOSIBISTH TOJBKO OKUCIUTEIbHBIC
cBoiicTBa? BriOepure Takue BemecTBa u3 mnpemiokeHHoro nepedns: NO;, Oz, HySO3, KySOy,
FeCl;, HNOs;. CocraBbTe ypaBHEHHE S3JEKTPOHHOrO OallaHca, paccTaBbTe Kod()(PUIIMEHTH B
YpaBHEHHH PEaKIIUU:
Cl, + KOH = KCI + KCIO3 + H,0.
12. CocTaBbTe CXeMy OIIEKTPOJIM3a BOJHOTO pacTBopa cyinb(dara HHHKA Ha TrpadUTOBBIX
AIEKTpoAax
13. [Ipu snexTposvsze BOAHOTO pacTBOpa HUTpaTa cepedpa BoIASIHIOCH 5,6 1 raza. CKOJIbKO
rpaMMOB MeTallla OTJIOKHIIOCH Ha KaTtoze?
14. Ilpu anexkrponuse pactBopa Hutpara meau(ll) Ha karone BbiEnsETCS:
a) MeJib; 0) KHCIIOPOI; B) BOAOPOI.
[Tpu snexTponmse pacTBopa OpoMuIa JIMTHS B pacTBOpE 00pazyeTcs:
a) Boja; 0) OpoMOBOAOPOIHAS KUCIOTA; B) TUAPOKCU TUTHSL.

KontponbHas pabota o pazzaerny 2
«OpraHuyeckasi XUMHUSD)
Bapuant Nel

1. IIpuBeauTe MO OAHOMY MIPUMEPY AJIS KaXI0TO THIIA:

a) Peakiuu, HanpaBJIeHHbIC HA YJIMHEHHE 1IeTH (KOHCTPYKTUBHBIC PEaKIIiu), HAllpUMep,

ATKHJIMPOBAHKE, TOTUMEpHU3aIus, (TOJU)KOHICHCAIUS

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

C) Peakiu BBeJCHUS, yIaJICHHS WM B3aUMOTIPEBPALICHHS (HYHKIIMOHAIBHBIX TPYIII

d) Peakiu 0Opa3oBaHuUs 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 dopmynbl NponuabeH3ona, ero romosiora U nsomepa. HasosuTe BelecTsa.
4. CocTaBbTe ypaBHEHHUS pEaKiiii B COOTBETCTBUH CO CXEMOI NMPEBPaLICHHUIl: H3BECTHIK — OKCHJ
KaJIBIHASI — KapOWJ] KaJIbITUSI — aIleTIIeH — OEH30JI — T'eKcaxJIopaH.
5. 10 11 cmecu sTHneHa u ponana 1 10 J1 Bomopoaa mpomyCTHIIN Haj Katanu3atopoM. [Ipu atom oOmuit
00beM cmecn ymeHbIuiIcs 0 16 1. Onpenennute 00beMHOE CoJiepKaHUe MTPOIaHa B HCXOIHONW CMECH.
6. OmnpeniennTe MOJEKYIISIPHYIO (OPMYITY JUTAIOTEHIIPOU3BOTHOTO alIKaINEHA, €CITH U3BECTHO, YTO
MaccoBas JIoJisi OpoMa B HeM cocTaBisieT 75,5%?

44




7. B pe3ynbpTare peakiuy HOJIHOTO OKHCICHHUS roMoliora OeH3oa Beiaenuics raz oosemom 4,704 1.
Omnpeaenure CTpOESHHUE apOMaTHIECKOTO YIIIEBOIOPOAa, €CIIH U3BECTHO, YTO B PEaKIHMIO BCTYIHIIO 6,048 1
Kuciopoaa’?

8. Kakue BemiecTBa MOKHO HCIIONIB30BaTh JUIsl TOCIIEA0BATENIbHOTO peBpalienusi? Hanucars ypaBHeHUs
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 BOJIOPOJT B OOBEME, OCTATOYHOM Ui TuapupoBaHus 2,24 n sreHa (H. y.). Omnpenenute
MOJIEKYIApHYIO (hopmyiry crimpTa.
4. Omnpenenute KOHEUHBIA IPOAYKT B pe3yNbTaTe CASAYIOIINX 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
KuCIOoTOol. Onpeaenure MOJIEKYIApHYIO GOPMYITy YIIeBOJOPOAOB, BELICIHBIIMXCS B XOJIE PEAKIIUH, €CITU
UX CyMMapHbIi 00beM coctaBisieT 14,56 n?
6. Paccumraiite, kakoir 00beM (H. y.) Bozayxa (¢ (O,) = 21 %) HeobxonuM [utst IodHOTO cropaHus 10 M
TPUPOIHOTO rasa, coepKaiero 96 % 1o o6bemMy MetaHa u 2 % Heroprounx npuMeceii. OTseT naiite 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-
JnrbpoMakana Maccoi 216 Kr, eciii BRIXOJ IPOAYKTa peakiuu coctaBisieT 90 % oT TeopeTHndecKoro?
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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 - OOBACHATD: HU3NUECKUI CMBICIT Hcnons3oBaTh mpuoOpeTeHHBIE OTEUeCTBEHHOI XMMHYECKOH HAyKH;
peaKIuii. aTOMHOT0 (IIOPSAKOBOI0) HOMeEpa 3HAHUS U YMEHUS B IIPAKTHIECKOMN
XUMUYECKOT0 3JIEMEHTa, HOMEPOB JIESATEIHLHOCTU U TTOBCEIHEBHOM - XAMHYECKH TPAMOTHOE TIOBEICHUE
- Baknenmume nousaTus TPYTITBL ¥ IEPHOAA, K KOTOPBIM JKU3HU JIJIS: B IPO(hEeCCUOHATBHON JIEATSIIbHOCTH
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 ITOATPYIII; 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
Y 3HEPTHUH, IIOCTOSTHCTBA
cocTaBa, IepPUOINYECKUI
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, XMMUUYCCKHUE
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
XMMHUYECKUX KOMIIETEHIIMH B 3TOM;

- YMEHHE UCTIOIb30BaTh JOCTHKECHHS
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
COCIUHEHHUIX, TUII XUMUYECKON
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: MaccoByto 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 M3MEHEHMM UX CBOMCTB Ha IIPUMEpE: 3JEMEHTOB OJHOIO IEPHOJA, I'PYILIBL.
OnekTpoHHbIe (HOpMyJbl U TpapUUECKUEe CXEMbl CTPOEHHS 3JEKTPOHHBIX CIIOEB aTOMOB 3TOTO
[IepUOJ1a, TPYIIIILL.

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

4. WNonnas cBsi3b, ee 00pazoBaHue.

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 HAa CKOPOCTh XUMHYECKHUX peaknuii (mpaswio Bant-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 BEIpOXKEHHS COCTaBa PACTBOPOB.

14. DNEKTPOIUTUYECKAS 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

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

19. DNEeKTPOXUMHUECKUN Psiji HAIPSDKEHUN MEeTalIoB.

20. DNEKTpOIU3.

21. OcHoBHbIE KJIacChl HEOpraHUueckux coenuHeHui. Okcuabl. Knaccudukanus, XumMuueckue
CBOMCTBA U CLIOCOOBI MOTYUYESHHUS.

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

23.  OcHoBHBIE Kiacchl HeopraHmueckux coenuHennid. Comm. Kiaccudukanms, XUMHYECKHE
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.  Hemeramnbl. ®@u3uyeckue M XUMHUYECKHe CBOMCTBa. [IpomblluieHHBIE U 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/I‘{eCKI/Ie CBOﬁCTBa, HaxXO0XJCHUC B IPUPOAC U IPUMCHCHHC.
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AJKaHBI: IOTy4eHHE, HAXOKACHUE B TIPUPOJIC U IIPHMEHCHUE.

AJTKEHBI: TOMOJIOTHYECKHH psijt, o0mmas Gopmysia, HOMEHKIIATypa U MOJTyYCHHUE.

AJIKCHBI: BUJIbI U30MEpUH, (PU3NUCCKIE CBOMCTBA, HAXOXKICHUE B TIPUPOJIC U IIPUMEHECHUE.
Xumuueckue cBoiicTBa  ankeHoB (0e3  mexaHu3moB). [IpaBmio  MapkoBHHKOBa
(bopmynaHrpoBKa U O0BSICHEHHUE).

S ok w

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

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

9. AnKagueHbl: HOMEHKIATypa, Kiaccuukauus, u3oMmepusi, (QHU3MYecKue CBOICTBa,
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. CtpoeHue MOJNEKylbl OcH30y1a. ApEHBI: COCTaB, TOMOJIOTMYECKUU psAll, H30MEpHS,
HOMEHKJIAaTypa, GU3NYECKUE CBOMCTBA, OJyYeHUE, IPUMEHEHHE.

14. XuMHyecKue cBocTBa OEH30J1a U €r0 TOMOJIOIOB.

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

16. [IpenenbHblE OAHOATOMHBIE CHUPTHI (AQJIKAHOJbBI): TOMOJIOTMYECKUH psia, H30Mepus,
buznueckue cBOCTBA, MOMy4YeHUE, IPUMEHEHHE.

17. XUMHYECKUE CBOICTBA MPEETBHBIX OJTHOATOMHBIX CITHPTOB.

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

19. @DeHoN: CTpPOCHHE MOJEKYJbl, MoJyuyeHue, (U3NYEeCKue U XHUMUYECKHUE CBOMCTBA,
pUMEHEHHE.

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

21. [IpenenbHbIE allbAETU/IBI U KETOHBL: (DU3HUECKUE CBOMCTBA, MOIYYeHHUE U IIPUMEHEHUE.

22. XUMHYECKUE CBOMCTBA MPEEIbHBIX aJbICTHIOB U KETOHOB.

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

24, [IpenenbHbIE OAHOOCHOBHBIE KAPOOHOBBIE KUCIIOTHI: TOMOJIOTHYECKHUM Psi/l, HOMEHKJIATypa,
u3oMepHsl, (pu3nyecKre CBOMCTBA, 00LIME CIOCOOBI MOTYyYEHHUS.

25. XUMHYEeCKUE CBOWCTBA MPEIEIbHBIX OHOOCHOBHBIX KAPOOHOBBIX KUCIIOT.

26. [Tpoctbie 3¢upsl: ompeneneHne, HOMEHKIATypa, (U3NYEeCKHe M XUMHUYECKHE CBOICTBA,
pUMEHEHHE.

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

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 JJIsl MPOBeIEHU MPOMEKYTOUHOI aTTecTalun

1. 3apmaya. PacueT macchl MPOAYKTOB pEaKIUU MO JaHHBIM 00 MCXOIHBIX BEIIECTBAX, OJHO U3
KOTOPBIX JIaHO B U30BITKE.

2. 3ananue. BerunciaeHne Macchl WM 00bEMa MPOAYKTA PEAKIIUH, €CITU OJJHO U3 UCXOTHBIX
BEILECTB JJaHO B BUJIE PACTBOPA ONPEEAEHHON MOJIIPHON KOHIEHTPALIUH.

3. 3amada. BerancieHne Macchl MPOyKTa PEakud, €CITU JIUIS €r0 TIOyYeHUS BBIJIaH PACTBOP C
ONpeIeTIEHHON MacCOBOM J10JIE UCXOAHOTO BEIIECTBA B MPOLIEHTAX.

4. 3anada. Pemenue 3a1a4 ¢ HCMIOIB30BaHUEM MOJISIPHOTO 00BEMa razoB.
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3anayva. [IpuroToBnenue pacTBopa C 3aaHHON MOJISIPHON KOHLIEHTpAIUEH.

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

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

8. 3amaua. Pacuérel npu pa3zdaBieHNH U CMEIIMBAHUY PACTBOPOB C Pa3IMYHON MacCOBOM J10Jei
PacTBOPEHHOI'O BEUIECTBA.

9. 3apmaua. Pacuer Macchl OHOTO U3 pearupyroUX WIK 00pa3yOIUXCs BEIECTB 10 KOJIUYECTBY
MCXOJHOIO WM MOJIyYEHHOT'O BEILECTBA.

10. 3amaua. BeruucineHne Macchbl HCXOIHOTO BEIECTBA, €CIIM U3BECTEH BBIXO MPOIYKTa U yKa3aHa

MaccoBasi JOJIA €ro B IPOLEHTaX OT TEOPETUYECKH BO3MOXHOTO BBIXOJA.

8. JONOJIHUTEJIBHOE OBECIIEYEHUE 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

ITopsimox oOy4yeHMs WHBIWIOB M CTYAEHTOB C OIPAaHUYEHHBIMH BO3MOXKHOCTSMHU
onpezneneH «llonoxenuem Ky0I'Y 00 o00ydeHMM CTYAEHTOB-UHBAJIWIOB U CTYAEHTOB C
OTPaHUYEHHBIMU BO3MOXKHOCTSIMU 3/I0OPOBbS.

Jljig U1l ¢ orpaHUYeHHBIMU BO3MOKHOCTSIMH 3/I0pPOBbsI ITPEyCMOTPEHBI 00pa3oBaTeIbHbIE
TEXHOJIOTUH, YYUTHIBAIOIINE OCOOEHHOCTH U COCTOSIHUE 37I0POBbS TAKHX JIUIL.
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Perenzus

Ha pabodyro yueOHyro IIPOTPaMMy AUCIHILIAHEI
«XHAMUD»

AT CTIEUAIBHOCTH CPEIHEr0 MPO(EeCCHOHAIBHOTO 06pa3oBaHHs
44.02.01 JomxosHoe o6pa3oBaHue
Paspa6oryuk: npenogasarens MHCITO ®uanko A.U.

IlpencraBnenHas Ha peleHsuio pa6ouas mHporpamma o y4eOHOI
AucUMITEHE «XMMHsD) pa3spaboTaHa B COOTBETCTBHM C IPHUMEPHOM IPOrpamMMoil
001me00pa3oBaTelbHON  JUCHUIUIHHEL  «XHMHS» IS podeCCHOHATBHBIX
00pa3oBaTeNbHBIX OpraHU3aLMi, PACCMOTPEHHOM Ha 3aceaHuy Ile arornaeckoro
cosera @I'BOY IO WPIIO (MHCTHTYyTa pasBHTHS mpOdECCHOHATBHOTO
obpasosanus), npotokon Nel3 ot 29.09.2022 r. u yTBepIeHHOH Ha 3aceaHuH
CoBera 1o oOueHKe ColepKaHMA M KadecTBA MPUMEPHBIX paGOunX IporpamMm
00Imeo0pa3oBaTeNbHOr0 M COLMATBHO-TYMaHUTAPHOTO — LMKIIOB CpezHero
npodeccuonansHOro o6pasosanus, mpoTokos Nel4 or 30.11.2022 r.

CTpykTypa mporpamMmsl oTBeuaeT TpeGOBaHHAM K paspaGoTke paboueii
ydebHoll mporpammel jucimuasl CIIO M comepiur: TUTYJIBHBIA JIUCT C
PEKBU3UTaMH, LENH M 3a1a4d OCBOEHMS IWUCIMIUIMHBEl, MECTO IWCIMILUIAHLI B
CTPYKTYP€ NPOrpaMMBI IIOATOTOBKH CIIELMATHCTOB CPEHErO 3BeHa, TPeGOBAHMS K
pe3ysibTaTaM OCBOCHMS COIEP)KAHWs [MCLMIUIMHBIL, CONEPKaHWE H CTPYKTYPY
JMCLMIUTMHBL, ~ 00pa3oBaTellbHblE TEXHONOIWH, OLEHOYHBIE CpEACTBA LIS
[POMEXYTOYHOH aTTeCTalllK, y4e0HO-METONMYECKOE U MaTePHATBHO-TEXHHIECKOE
obecrieyerrie ucHMIUTEHEL OCBOGHHE CONEpXKaHHA —pabodeil IPOTPaMMEI
obecrievrBaeT OCTHKEHHE CTYIEHTAMH TPeGYeMBIX KOMIIETEHIIHIA,

B conepxaHue IMCUMIUTMHBI BKJIIOYEHBI BONPOCH, MO3BONSIOIHE: 1)
BOOPYXXHTb CTY[ICHTOB TE€OPETHYECKUMH 3HAHUSIMH, [PAKTHYECKUMU yMEHHSIMH,
HAaBbIKAMM B  M3yJaeMod obnactu; 2) (OPMHpOBaTh HABBHIKM HAaydHO-
HCCIICNIOBATENIECKON  paboTBl:  HamHWCaHHIO  pedepaToB,  IOKIAIOB, W
CaMOCTOATENIBHOX pPaboThl ¢ METOIMYECKON IHUTepaTypoi; 3) BOCIHTHIBATH
MOTPEOHOCTE B CaMO0GPa30BaHMUK, OTBETCTBEHHOCTh 33 TPAKTHYECKOE pEIICHHE
npoGiem.

IIporpamma paccuuTana Ha 64 yaca mpu o4HOM (opme obydenus. B meit
ONpE/IeNIEHBI IPUMEPHBIC TeMbI [IPAKTHIECKHX 3aHATHIA, yKa3aHbl GOPMBI TEKYIIIEro
KOHTPOJIsA. Y4eOHO-METOAMYeCKOe M MaTepHalbHO-TEXHHUECKOoe obecredeHue
AVCLHIUTAHBI IPEIIosaraeT UCIONb30BaHHE HHTEPAKTUBHBIX TEXHOJOTHH IpH
u3ydeHun Kypca. [Iporpamma moxer 65ITh HCIONB30Bana B yupexaenusx CITO.

Penensenr:

JlokTop 6MONIOrHYecKuX HAyK
npodeccop xadenpsr IIT

®I'BOY BO «Ky6I'Y» A.3. Ilnaxos
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‘ Penensus
Ha pab04yro yueOHyI0 IporpaMMy IHCIAILTHHEL
BJ1.08 «Xwumusi»
AU CIICLMATBHOCTH CPEIHETO MPO(YECCHOHANBHOTO 00pa30BaHys
44.02.01 JlomxonsHoe 06pazoBaHme
Paspaboruuk: npenosaarens MHCIIO, kans. TexH. Hayk Ouanko A.U.

IIpencraBnennas Ha pereHsuo pabodas Hporpamma 1o y4ebno# muctumae BJ1.08
Xumusi  paspabotaHa Ha OCHOBe IIpuMepHOlM mporpammbl ofmeobpa3oBarenbHO
JMCLIAIUIAHBL  «XUMHA»  JUI  IPO(ECCHOHANBHBIX  00pa30BATEIbHEIX — OpraHM3aIH,
paccMOTpeHHOH Ha 3acenanuu Ilemarormaeckoro cosera ®I'BOY JIIIO MUPTIO (MuctutyTa
pasBUTHSA POdeCcCHOHATBHOrO 00pasoBamus), mporTokon Nel3 or 29.09.2022 r. u
YTBEPX/ICHHOH Ha 3aceianuu CoBeTa IO OLEHKE COMAEPXKAHHS M KadecTBa IIPUMEPHBIX
pabourx nporpamm o611e06pa3oBaTENBHOTO U COLMATTbHO-IYMaHUTAPHOTO IIUKIIOB CPEIHETO
npodeccuonanbHOro 06pasosanus, mpotokox Nel4d or 30.11.2022 r.

CrpykTypa mHporpaMMbl OTBeYaeT TpPeGOBaHHAM K paspaboTke paboueit yueGHOM
nporpaMmel  JUCIMIIUHEL CIIO W CONEpXMT: THTYIBHBIM JMCT C DPEKBH3UTAMH, JHCT
COTVIACOBAHUS C PasNUYHBIMA CTPYKTYPaMH YHMBEPCHTETa, IacIopT pabodeil mporpaMMsl
Y4eOHOH JUCUMIUTMEBI, 00beMbl y4eOHON NUCHMIUIMHBI W BHIBI yueOHO# paboTsl,
obpasoBaTenbHbIEC TEXHOJIOTHH, YCIOBHS PeaH3alui IIPOrpaMMbl JTUCIUIIIAHEL, IIEPEYeHb
OCHOBHOHM ¥ JIOIOJIHHUTENbHON y4eOHON JmTepaTypsl, HEOOXOIMMON JUIS OCBOEHHS
AUCLHUIUTHHBI, METOAMYECKHE yKa3aHWs Ui OOyYarOIIMXCS 110 OCBOEHMIO IHCIIAILIAHEL
OLCHOYHBIC CPEACTBA Ul KOHTPOJS YCIEBAEMOCTH, IPUMEPHI JEKIMH U CBeNeHHs Il
00y4YeHHs CTyIeHTOB-UHBAIM/IOB U CTyIeHTOB ¢ OB3. '

B conepxanne JMCHMIUTHHBI BKIIOYEHEl TEMBI U BOIPOCH,, OGECTIEYHBAIONIHE
HMOCTH)KEHUE CTYICHTaMU BCEX KOMIIETCHIIUH, HEOOX0JUMBIX, 110 MHEeHHI0 MPITO

IIporpamma paccumtana Ha 1 cemectp, Ha 64 waca ayIMTOPHBIX 3aHSTHE CTYIEHTOB
IpU O4YHOU dopme oOydeHus.

PaspaGorannas paGodas mnporpaMma MOXKeT OBITH HCIONB30BaHA TS TIOATOTOBKH
CTYACHTOB I10 HANPAaBJIEHUIO MOATOTOBKH 10 cremuansHocTd CITO 44.02.01 JlomkonsHoe
oOpa3oBaHue

Penensenr:

MBOY rumuazus No82

r. Kpacuoznapa, tupexrop A. @ Cxumesa
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