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1. IACHIOPT PABOYEN IMPOT'PAMMBbI YYEFHOU JUCHUTIJIMHBI «XUMMUSI»

1.1. ObsacTh NPUMEHEHHUS POTPAMMBI
Pabouas mporpamma y4eOHOW IUCHMIUIMHBI «XUMHUS» SBISETCS YaCThIO IMPOTPAMMEI
IIOATOTOBKM  CHELMAIUCTOB CpefHero 3BeHa Mo crneuuanbHoctd 44.02.01  JlomxoasHoe
oOpa3oBaHmUe.
Pabovas mporpamMMa IUCHMIUDIMHBI «XUMUS» pa3paboTaHa Uil CTYJCHTOB CIEIHATBHOCTH

cpenHero npodeccruoHabHOTO 00pazoBanus (naee CI10) 44.02.01 [JomkobHOE 00pa3oBaHue Ha
OCHOBE TIPUMEPHON IMpoTrpamMMbl OOIIE0Opa30BATEIIEHON YUeOHOW IAMCIHUIUIMHBI «XHMHESD IS
npodeccHOHANBHBIX ~ 00pa3oBaTeIbHBIX  OpraHW3alldii, PAcCMOTPEHHON Ha  3acedaHuu
[legarornueckoro cosera ®I'BOY IO UPITO (Uuctutyta pa3BuTHS NpoPecCHOHAIBHOTO
obOpazoBanusi), mpotokoa Nel3 ot 29.09.2022 r.  u yrBepkaeHHOUM Ha 3acenanuu CoBeTa 1o
OIICHKE COJEp)KaHUS M KadecTBa NMPUMEPHBIX PadOYMX MpOrpaMM o00meo0pa3oBaTeNbHOTO U
COIMAIPHO-TYMAHUTAPHOTO IIUKJIOB CPEAHETO MpO(dhecCHOHATBHOTO 00pa3oBaHus, mpoToko Nel4
ot 30.11.2022 .

1.2. Mecto qucuuminnbl B ctpykrype IHIICC3:

VYyeOnass aucuuIuimHa «XHMHS» BXOJUT B COCTaB 00s3aT€IBLHON TPEIMETHOM 00sacTu
«EcrectBennsie Hayku» OI'OC cpeanero obmiero oOpa3oBanus. B yueOHOM miiaHe MporpamMMsl
noAroToBku crnenuanuctoB cpeanero 3seHa (IMIICC3) mecto npoduIbHON TUCIMITIMHBI « XUMUS»
— B COCTaBe JUCIMIUIMH 0O0IIeoOpa3oBaTeIbHON TMOATOTOBKH crenuanbHoctd  44.02.01
JlomkosibHOE 0Opa3oBaHME.

JucuuninuHa 6a3upyeTcsl Ha 3HAHUSIX, YMEHUSIX U HaBBIKaX, MMOJY4EHHBIX 00yYarOIUMHUCS TIPU
M3YYEHUU JUCHUIUIUHBI « XUMUS» B Kypce OCHOBHOTO 0OIIIero 00pa3oBaHusl.

1.3. lleqn W 3aga4u y4eOHOIl ITMCUMIUIMHBI — TPeOOBAHHSI K Pe3yabTaTaM OCBOEHUS
AUCHUILINHBI:
'I'E!DMHDDBHHHE V CTYAEHTOE nNpeacragnedna 0 XUMWYECKOW COCTABNAKOLWEN

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.
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1.4. TlepeueHb IUIAHHPYEMBbIX pe3yJbTATOB O0yYeHHs] 10 AWCHHIUIAHE (MepedeHb  (OPMHPYEMBIX  KOMIETEHIIHIA)
Kog u MnaHupyembie pesynbTaThl 0CBOEHHA AUCLUMAWHLI

HaMMEeHOBaHUe

(bopmupyembix 06wwme' NucuunnuHaphsie’

KOMNETEHLMA

0K 01. B 4acTu TpyROBOro BOCNHTAHUA: - BNAJeTb  CHCTEMOM  XMMWYECKMX  3HAHWH, KOTOPaA  BKIIOYEET:

Buibupats - TOTOBHOCT K TPydy, OCO3HaHWE LEHHOCTH | OCHOBOMONArAUWME NOHATHA (XMMUYECKWH 3INEMEHT, aToM, 3NEKTPOHHAsA

cnocobel MacTepcrea, Tpygoniobue; obonoyka atoma, s-, p- d-3neKTpoHHble OpbUTAnM atoMoB, WOH, MONEKYNa,

PEWeHNs 33034 |- FOTOBHOCTb K aKTMBHOW  [EATENbHOCTW | BANEHTHOCTb, 3NEKTPOOTPUUATENLHOCT, CTENEHb OKMCNEHMS, XWMMYECKan

Npo(heccMoHanb | TEXHONOTMYECKON M COLUMANbHOM HANPABAEHHOCTY, | CBA3b, MOAb, MONAPHAA Macca, MONAPHbIA 06bEM, YrAEpOAHBIA CKenerT,

HO CNOCOOHOCT  MHMLMWPOBATb,  NAAHWPOBATh W | DYHKUMOHANLHAA TPYNNa, PAAMKaN, M30MEPHA, M3OMEPHI, FOMONOTMHECKWIA PAS,

AEATENBHOCTH | CAMOCTOATENBHO BLINOAHATL TAKYIO AEATENLHOCTE; | FOMONOTH, YINEBOAOPOMAb, KMCIOPOA- M @30TCOAEPHALME COEQUHEHMS,

NPUMEHUTENLHO | - MHTEPEC K pa3nuuHbiM chepam npodeccMoHansHoi | BUONOrMYecKH akTMBHbIE BelecTBa (yrneBodbl, JKMpbl, Oenku), MoHoMep,

K PasfuuHblM | AEATENbHOCTH, NOAWMEP,  CTPYKTYPHOE  3BEHO,  BLICOKOMONEKYNAPHbIE  COEJUHEHMHS,

KOHTEKCTaM Osnagexne YHUBEPCANbHBIMK Y4eOHBIMK | KPUCTANNNYECKAA DEWETKE, TUNbI XMMWYECKMX pPEaKUMi  (OKMCAWTENBHO-
NO3HABATENbHLIMM AEHCTBUAMM: BOCCTAHOBWTENbHbBIE, IK30-M 3IHAOTEPMMYECKME, PEAKLUMW MOHHOTO obMeHa),
a) 6a30Bbie NOTHYECKHE JENCTBHSA: pacTBop, 3MEKTPONMTL], HEINEKTPONNTH, 3INEKTPONMTMYECKAR AUCCOLNALMS,
- CAMOCTOATENBHO dbopmynuposars W | OKMCAWTENb, BOCCTAHOBWTENb, CKOPOCTh XMMMUYECKOW PeaKuMM, XMMUYecKoe
aKTyanu3uposate npobneMmy, paccMaTtpuBaTb €€ | PaBHOBECME), TEOPUM U 3AKOHBI (TEOPUA XMMUYECKOTO CTPOBHUA OPraHWuyeCKux
BCECTOPOHHE; gewecrs A.M. bBytneposa, Teopus 3NEKTPONMTMYECKOW [AHMCCOUMALMM,
- YCTaHaBNMBaTb CYWECTBEHHBIA MNPW3HaK WK | nepuoguyeckuin 3akoH [L.W. Mengeneesa, 3aKoH CoxpaHeHMs Maccl),
OCHOBAHWA [NA CpaBHeHWs, KnaccuduKauWn W | 3aKOHOMEPHOCTH, CUMBONMYECKMIA A3bIK XMMUMW, GAKTONOrMYECKUE CBEAEHMUA O
06obwenns; CBOWCTBAX, COCTABE, NONYYEHWH W BE3ONACHOM MCNONB30BAHUM BAKHEWWMNX
- OnpepenATb UMM [eATeNbHOCTH, 3aAaBaTb | HEOPraHM4YecKMX M OpraHMYeckux BewecTB B ObITy W NpaKTUYecKoid
NapameTpsl M KPUTEPUM MX JOCTHKEHMSA; AEATENLHOCTH YENOBEKE;
- BbIABAATb 3AKOHOMEPHOCTM WM NPOTMBOPEYMA B | - YMETH BbIABAAT XaPAKTEPHBIE NPU3HAKK W B3AUMOCBA3b M3YYEHHBIX NOHATHR,
paccMaTpUBaeMbix ABNEHUAX; NPUMEHSATL COOTBETCTBYIOUIME MOHATMA NMPW ONUCAHWW CTPOEHMA M CBOWCTB




- BHOCHTb KOPPEKTWBLI B [eATeNsHOCTb, OLEHWBAThL
COOTBETCTEME PE3yNbTATOR UENAM, OLUEHWBATL PHCKK
NoCnefcTEMi JeATeNEHOCTH;

- Pa3BWBATL KPEATWEHOE MbIWNEHWE NPW PELIEHHK
WWU3HEHHBLIX Npofinem

i) bazoBwie HCCNefoBaTeNbCKWE AeiCTBHA:

- BNafieTb HaBbikami yyeOHO-UCCNefOBATENLCKON M
NPOEKTHDA [EATENLHOCTH, HABLIKAMW Pa3peleHWA
npobnem;

- EBIABNATE MNPAYMHHHO-CNeQCTEEHHEIE CBA3IW M
aKTYanu3IMpoBaTe 3ajiavy, BIABMraTe ruMnoTes’y ee
PEWEHWA, HAXOAWTE APrYMEHTEl ANA A0KA3aTENLCTBA
CBOWX YTBEPH[EHMH, 3afjaBaTe NapaMeTpel M
KPMTEPHUW pelleHunA;

- AHANHWIWPOBRATE NONYYEHHBIE B X002 pPelWeHWA
3afla4yM pe3ynbTaTel, KPUTHMYECKH OUEHWBATE WX
AOCTOBEPHOCTE, MNPOrHO3MPOBaTe M3MEHEHHE B
HOBBIX YCNOBUAX;

- YMETE NEPEHOCHTE IHAHWA B NO3ZHABATENEHYID W
NPakTHYeCcKyo 0fNacTi MU3HeAeATENLHOCTH;

- YMETb MHTErpUpOBaTL  3HAHMA M3  pPa3HbIX
npegMeTHeIX obnactei;

- BbIIBMraTh HOBLIE MAEW, NPEANaraTh OPUrHHANLHLIE
NOAX04Ll W PEWEHWA;

- £NOCOBHOCTL MX HCNONB3OBAHKA B
No3HaBaTeNLHOM M COLWANLHONH NpaKTHKe

HEOpraHWYeCcKMx M OpPraHUyYecKux BEeWecTE W WX NpPeBpaweHWi; BoIABNATL
B3AMMOCBA3IL XMMHYECKWX 3HAHWA € NOHATHAMM W NpefcTaBNeHnAMN [pyrix
eCTeCTBEHHOHAYYHBIX NPeMETOR;

- yMeTb  WCNONL3OBATE  HAUMEHOBAHMA  XUMWYECKWX  COBfMHEHM
MEMAYHAPOAHOTO COK3a TEOPETUYECKOW U NPUKNAAHOW XMMWK W TPMBHANBHBIE
Ha3BaHMA BaMHEWWHX BeWwecTs (3ITWUNeH, aueTwned, ruuepuH, dexon,
hopManeferuf, YKCYCHaA KWCNOTA, FAWUWH, YrapHeIA a3, Yrekucnslid ras,
AMMWaK, FaweHan W3BECTh, HEraweHan W3BECTh, NWUTLEBAA COAA W APYIWX),
COCTABNATE GOpMyNE HEOPraHWYeCcKMX W OPraHMYecKux BewWwecTs, YPaBHeHHsA
XUMWYECKMX peakuui, ODBACHATE WX CMBICH; NOATEEPHAATE XapaKTepHLIE
XMMMYECKME CBOWCTBA BEIWECTE COOTBETCTBYIOWMMH 3KCNEPUMEHTAMM M
3ANWCAMK YPABHEHMA XMMMYECKHMX PeaKUMi;

= YMETh YCTAHABNMBATE NPMHAANEMHOCTE WIYYEHHBIX HEOPraHMY4ecKux M
OpraHW4YeckMx BelecTe K onpefeneHHbiM Knaccam M rpynnaM coefuHeHui,
XaPaKTEPW30BaTE WX COCTAE W BamHeRWwwWwe CBOWCTE3; ONPEfenATeE BMALI
XMMMYECKMX CBA3ENW (KOBaNeHTHas, MOHHAn, MeTannuyeckas, BOJOPOJHER),
TANB KPWCTANNMYECKWX PEWEeTOR BEWEeCTE; KNacCHpMUMPOBATE XUMHUYECKHE
peaKyum;

- copMMpOBaTE  NPeACTaBNEHHA: 0  XMMWYECKOW  COCTABNAKIEH
ECTECTBEHHOHAYYHON HAPTUHE MMpPa, PONM XMMHW B NO3HAHWKM ABNEHWH
npupodel, B GOPMUPOBAHMK  MLILAEHWA W KYABTYPBl  JHYHOCTM, ee
(pPYHKUMOHANLHOW TPaMOTHOCTH, HeODXOAWMOW ANA PELIEHMA NPaKTHYECKUX
33fja4 W 3IKonornyecky oBOCHOBAHHOTO OTHOWEHWA K CBOEMY 3[0POBBID W
NPUPOAHON Cpefe;

- YMeTk NpPOBOAMTL PacyeTel N0 XWMW4YecKWM opMynam W ypaBHEHWMAM
XMMHYECKMX  PEAKUMA € WCNONbIOBaHWEM  MINYECKMX  BENMYMH,
XapaKTEPHIYIOWWX BEWECTEA C KOMMYECTBEHHOW CTOPOHBI: Maccel, ofwema
(HopManeHble YCNOBWA) Fa3os, KONWYECTEa BelecTea; MCMNONbL30BaTh
CHCTEMHBIE XWMHYECKME 3HAHWA ANA NPWHATUA PelleHUMd B HOHKPEeTHHIX
MUIHEHHEIX CUTYALWAX, CBAZAHHLIX C BEWECTBAMK W HX NPUMEHEHHEM

0K 02.
Wecnone3oeare
COBpPEMEHHLIe

B 061acTi UEHHOCTH HAyYHOTO NO3HAHWA:
- copMUPOBAHHOCTE MHPOBO33PEHHS,
COOTBETCTEYIOWErD  COBPEMEHHOMY  YPOBHKO

- YMETb NNaHWPOBaTL W BHINOMHATE XMMMYECKWIA IKCNEPUMEHT (NpeBpalleHna
OpraHW4eckux BEWECTE NPW HarpeBaHuK, NoNyYeHWe ITHNBHA W M3YYEHHME ero
CBOWCTB, KAYECTBEHHBIE PEAKUWM HA anbflerufbl, KPaxman, YKCYCHYK KMCNoTy;
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CpencTea
NOWCKA,
aHanuia u
MHTEQMNPETALMK
HHOPMALMK U
HHPOPMALMOHH
BE TEXHONOT MK
LnA
ELINOAHEHWA
3apad
npodeccHoHank
HOH
ABATENBHOCTH

PAIBMTHA  HaykW W OBWECTBEHHOW MpaKTHKM,
OCHOBAHHOIO Ha Awanore KYNETYP,
cnocofCTBYIOWETD OCO3HaHWK CBOETD MEecTa B
I'ID-J'IHH:,I'J'II:T‘:.I'[}HUM MHpe;

- COBEPWEHCTBOBAHWE A3LIKOBOW M YWTATENbLCKOM
KYNbTYPLl KaK CpefcTea B3aMMOJCHCTBMA Memay
ADAEMA W NOIHAHWA MUpa;

- OCO3HAHWE LEHHOCTM Hay4HOH JeRTENBHOCTH,
FOTOBHOCTE  OCYWECTBAATH NPOEKTHYI H
WCCNefoBaTeNnbCKY AEATENEHOCTE HHAWBMAYANLHO
WE rpynne;

Osnapienue YHUBEPCANbHLIMK
NO3HABATENBHBIMM ﬂEﬁtTBHHHH:
&) paboTa ¢ MHdopmaymei:

- BNAfIeTh HABLIKAMKW NONYYEHHA WHGOPMALMH W3
WCTOMHUHOB Pa3HbIx THNOR, CaMOCTORTENRHD
OCYWECTBAATE MOWCK, aHANKW3, CUCTEMATM3aUWID W
WHTEpNpeTayMio WHQOPMALMK Pa3NMYHbIX BUOB M
(POopM NpeACTABNEHNA;

= CO3NABATE TEHCTEl B PAZNHYHEIX I:IJG]]M.EITEK C 'y"-lE-TOM
Ha3HAYEHMA WHDOPMALMW W LSNeBOH AYAWTOPHM,
EHOMpPaA ONTUMansHyw GOpMY NPeACTABASHMA W

yuebHEIMMU

ELEVENREEIT LN
- OUEHWBATe  AOCTOBEPHOCTB,  NETWTMMHOCTL
WHOpMaUWK, ee COOTBETCTEME MPaBOBBIM M

MOPanEHO-3TUYECKHM HOPMaM;
- WCNONL30BATE CPeACTBa WHPOPMAUWOHHLIX W

I{OMM!.’HHHEIL‘HDHHI:IK TE'XHDHCIFHﬁ B PEWEHHH
KOTHWUTHBHBIX, KOMMYHHKATHEHBIX W
OpraHW3auMoHHBiX  3apay  ©  colmogeHuem
TpefioBaKMiA 3ProHOMMEM, TEXHWKW Oe30nacHoCTH,
THITHWEHE, pEE}I’pCUCﬁEpEH{EHHH, NPpaglBLIX W
ITHMECKHX  HOPM,  HOPM  WHOOPMALMOHHOW
He3zonacHocTw;

AEHATYPAUNA GENKOE NPH HAarPeBaHWM, UBETHEE PeakyMH GENKOE; NPOBOAHTE
peakyWd MoHHOro 06MeHa, onpepenATe CPeAy  BOfHBIX  PacTEOPOE,
KaYeCTBEHHBIE PEAKLMM HA CynbdaT-, KapboHaT- M XNOPW-aHMOHI, HA KATHOH
dMMOHWA; PeWate IKCNEPHMEHTANBHLIE 3d[a4W N0 TeMmaM "HEI'EU'IJII:I" H
"Hemetanne") B COOTBETCTEMW € MPaBMNaMM TEXHWKM GE30NacHOCTH Npw
ofipaweHnn © sewecTeamu ¥ nabopatopHuiM 0BOpYAOBAHWEM; NPECTABNATL
[IE.}yﬂI:TaTI:I KHMWYECKOrD 3ZIHCNEPUMEHTd B ¢]I:I|:I-ME JAMUCH I,I'[IIEIBHEHI-I'IIFI
COOTBETCTEYIOWMY Peakuwid W (QOpMyNMpOBaTE BHIBOAEI H3 OCHOBE 3THX
pe3ynETaToR;

- YMETh dHANMIWMPOEATE XHMHYECHYHD HHI:I}UPMELI,HID, nony4yagMyil U3 pasHblx
WCTOYHWKOB (CPeAcTB MaccoBoi HHdopMauymm, cete MHTepHeT u gpyrue);

- BNAJETE OCHOBHBIMK METOOAMH HayuHoro NOIHAHWA BEIWECTE W XUMHYECKHX
AsneHnid (HabniogeHne, M3MepeHHe, IKCNEPUMENT, MOLENMPOBaHHE);

- YMETt MPOBOAWTL PACYETH MO XMMWYECKMM GOpMyNaM W YPaBHEHWAM
XMMMYECKMX  peakuMid  C  MCNoNb3oBaHHeM  (U3MYECHMX  BENWYMH,
XapaKTepU3YIoUWMX BeWecTBa C KONWYECTBEHHOW CTOPOHbI: Macce, oGbema
(HOpManbHble  VCNOBMA) ra3oe, KONWYECTBA BEWECTBA; WCMONbL30BaTh
CHCTEMHBIE XWMMYECKME 3IHAHWA ANA NPUHATHA pPelleHWd B HOHKPETHbIX
HHIHEHHBIX I';I-'IT:l,l'.T;\LlI|r1:IFI.'iI,I CEAZaHHLIX C BEWECTEAMMH W WX NPHUMEHEHHEM




- BNafleTe HABLIKaMH PaCNOIHABAHWA W 3aW WTEI
WHPOPMALHM, MHHOPMAUMOHHOH BE30NACHDCTH
NHHHOCTY;

OK 04.
Ihdertveno
B3aMMO/IEHCTRO
EaTk W paboTtats
B KONNEKTHBE U
KOMaHJe

- TOTOBHOCTE K CAMOPA3IBUTMID, CAMOCTOATENBHOCTH
W CAMOONPERENEHMID;

-0BNAJlEHWE HABLIKAMMW YYeBHO-HCCNe0BATENLCHON,
NPOEKTHOW W COUWANLHOW QeATENLHOCTH;
OBnapeHue YHUBEPCANBHEIMH KOMMYHUKATHBHEIMK
AEUCTEWAMHK:

) COBMECTHAA JEATENbHOCTh:

- NOHWMMaTe M MCNOAB3DBATE  NPEMMYWECTEA
KOMAHHON ¥ MHAWBWAYANLHDI paboTe;

- NPHHWMaTe Uenud CUHMEETHUH AEATENEHOCTH,
OpraHW30BLIBaTh W KOOPAWHWPOBATL AEACTBHA N0 g8
AOCTHHEHHID: COCTABAATE  NNaH  OeRCTEHRA,
pacnpefenaTs PoONM C YYETOM MHEHWH YYaCTHWHKOB
ofiCyHAaTE Pe3yNeTaTel COBMECTHON paboTsl;

- KOOPAWHHPOEATE W BRINONHATE paﬁDTy B yCﬂUHHH}C
PeansHOrD, BWMPTYankHOTO W KOMBWHWPOBaHHOTD
B3aHMOJEHCTEMA;

= DE__H,HLI.LEETHJ]HTI: NO3IUTHEHOE CTpaTern4eckoe
nogefcHHWe B PAINHYHBIX CI-‘IT'H'EILI,HHK, NPOABNATE
TBOPYECTED M BoDDpaMeHUe, BbiTh HHULHATUEHLIM
OBnajeHne YHWBEPCANLHBIMM  PEryNATHEHBIMM
DEeACTBHUAMM:

") npuHATHE ceba u apyrux niogei:

- NPHHUMATE MOTHBB W apryMeHThl Qpyrdx nogen
npW aHan4ie DEE}I‘HI}T&T{JB AEATENEHOCTH,

- MpM3HaBaTk CEOE NPAB0 M NPABO APYIWX MOAER Ha
OWHOKK:

- pa3BMBaTh CNOCOBHOCTE NOHUMATE MHP C MO3WLMK
APYroro Yenoeexa;

- YMEeTk NNAHWPOBATE W BLINOJHATE XMMWYECKWA IKCMEPUMEHT (NpeBpalleHuA
OpraHMMECcKWX BEWECTE NPW HArpeBaHWM, NOJYYEHWE ITHNEHA W W3YYEHNE ETD
CBONCTE, KAYECTBEHHHIE PEAKLMW HA ANbernfbl, KPaxMan, YKCYCHYK KHCNoTY;
AEHATYPAUWA GENKDE NPU HArpeBaHWM, UBETHEIE PEaKUWKH BENKOB; NPOBOAMTE
peakyM MoHHOro ofMeHa, OnpefendTe Cpey BOAHBIX  PacTEOpPOE,
KaYeCTEEHHEIE DEAKUWK Ha E"I,I‘J'Ib[tJEIT-, I{apﬁﬂlHaT— H XN0PHUO-dHWOHE, Ha KaTHOH
dMMOHWA; PEWaTe IHCNEPHUMEHTANEHBIE 3afd4W N0 TEMaM "METEU'IIII:I" MW
"Hemetannw") B COOTBETCTBMW C NpaBMnamMy TEXHWKM Oe30NacHOCTH Npw
ofipawerun © BewecTBaMn W nabopatopHelM 00OPYAOBAHWEM; NPECTABNATL
pEj}l‘ﬂbTaTbl XHMWHECKDrQ 3IKCNEPUMEHTd B I'.tiCIpME 3ANHCK y]JEIEHEI-IHﬁ
COOTBETCTEYIOWWX PeakuWid W GOpMyNMPOBaTE ELIBOABI HA OCHOBE 3THX
DEB]:,I'.I'IbTaTEIE




0K 07.
CopeicTROBATL
COXPAHEHMID
OHpyHaWen
CPeas,
pecypcochbepex
EHHID,
NPUMEHATH
IHaHMA of
HIMEHEHWH
KNumara,
MPUHLMME
BepemnuBoro
NpoM3BOACTBA,
apperTHBHO
JIeACTBOBATE B
YPe3IBbIMaNHbIX
EHW&HHHJ{

B 061acTH 3KONOTMYECKOTD BOCNUTAHMA:

- CHOPMHUPOBAHHOCTE 3KONOTMYECKOW  KYNBTYPE,
NOHUMAHUE BAWAHWA COLMANEHO-3KOHOMWUYECKMX
NPOLECCOB Ha COCTOAHWE NPHWPOAHONA M COUMANLHOM
CpeAwl,  OCO3HaHWe  rnobaneHoro  xapakTepa
IHONOrUYECKHX npobnem;

- NNAHWPOBAHME WM OCYWECTBNEHME AEHCTEMH B
OHPYHMAKWEN CpPefe Ha OCHOBE 3HAHWA Lenei
YCTOWYWBOrD Pa3BMTHA YENOBEYECTEA;

AHTHEHOE HENPUATHE JEWCTEMH, NPUHOCAWMX BPeq
OKpy#awilen cpene;

- yHEHHE MPOrHO3IWpPOBdTE
IKONOTHYECKHe nocneacTeMA
AEACTBHIA, NPEAOTBPALLATE HX;
- paclUMpeHHe ONkITa JeATENEHOCTH IKONOTHYECHON
HaNpPaeneHHOCTH;

- DENAABHHE HABHIKAMK Y4B HO-UCCNeRoBaTENLCKON,
NOEKTHOW W COUMANBHOW O2ATENBHOCTH;

HeBNAroNpUATHLIE
NpennpUuHUMaEMbix

- chopMWpOBaTE  NPefCcTAaBNEHMA: 0  XUMWMYECHOW  COCTABNAKWEN
EETEL’THEHHDHEI"I,I"-IHDIH HAPTWUHE MWD, POITH XWUMHH B NO3IHAHHK HBJ‘IEHHf-I
NPHPOAL, B QOPMUPOBAHWM  MBIWNEHWA W HYNBTYPH  NWU4HOCTH, ee
EIJ_yHHI.I'I-‘II:lHEIﬂI:HDIﬁ rPaMoTHOCTH, HED'EJ{UHHMGIH ANA pPeWeHHA NpaETHYeCKWX
33034 M 3IKONOTMYECKH OBOCHOBAHHOMD OTHOWEHMA K CBOEMY 3[10POBEK W
NPHPOAHOK Cpeae;

- yMeTs cofNKAaTe NPaBMNa IHONOTHYECKH WenecooBpazHoro NoBefieHUA B
BeiTy W TPYAOBOW [EATENEHOCTH B LENAX COXPAHEHWA CBOETD 3[0POELA W
OKPYHAOWER NPUPOAHONA CPeAbl; YYHTHIBATE ONACHOCTL BO3IGACTBMA HA HKHBLIE
OPraHu3IMel onpeeneHHeX BEWECTE, NOHHWMaA CMEICA NOKazdTeENA npeden LHOM
LONYCTHMON KOHUEHTPaLMK
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2. CTPYKTYPA U COJAEPX KAHUE YUEBHOW JUCIIUILIVHBI

2.1. O0beM yueOHOM AUCHMIIMHBI M BUABI Y4eOHO#l padoThI

. Bcero CemecTpbl
Bun yae6HO#I paboThI HACOB T >
Y4yeOHas Harpy3ka (Bcero) 64 64
AyuTOpHBIE 3aHATHS (BCero) 64 64
B ToMm uucne:
3aHSITHSI JIEKLIMOHHOTO TUIIA 32 32
[IPaKTUYECKHUE 3aHITUSI (TPAKTUKYMBI) 32 32
[IpomexyTrouHas aTTectanus (IK3aMeH/3auet/aud3ayer) nud.3auer
OO61mast Tpy10€MKOCTh 64 64 0

2.2. CTpyKTypa AMCUMIIIMHBI:

KoanuecTBo AYJIUTOPHBIX YaCoB

HaunmenoBanue pa3aejioB ¥ TeM Beero Teopernueck | IlpakTHueck
oe o0yueHue He 3aHATHUS

Pazjnen 1. O0masi 1 HeopraHM4YecKas XUMMS 28 14 14
Beenenue Tema 1.1. Xumus — Hayka o0 BEeIIECTBax. 4 5 5
Crpoenue atoma
Tema 1.2. [lepuoauueckuii 3akoH u [lepuoanyeckas
crucTtemMa XxumMuueckux smeMmeHToB J[. . Menpaeneena. 4 2 2
CrpoeHue BelecTBa
Tewma 1.3. [Tomumepsl. JlucriepcHbIE CUCTEMBI 4 2 2
Tema 1.4. Xumuueckue peakiuu. PacTBopbl 4 2 2
Tema 1.5. OKHCIUTEIEHO-BOCCTAHOBUTEILHBIC 4 5 5
peakuu. IIECKTPOXUMUUECKHUE ITPOIECCHI
Tewma 1.6. Knaccuduxkanus Bemects. [IpocTeie
BemecTBa. OCHOBHBIC KJIACCHI HEOPTraHUYECKUX U 4 2 2
OPraHUYECKUX COCTMHCHUMA
Tema 1.7. XuMus 3JIEMEHTOB 4 2 2
Paznea 2. Oprannyeckasi XuMusi 36 18 18
Tema 2.1 [Ipeamer opranuyeckoit xumuu. Teopust 4 5 2
CTPOCHHMS OPTaHMYECKUX COSAMHEHUI
Tewma 2.2 [IpenenbHble yriaeBOAOPOIbl. DTUICHOBBIE U 4 5 5
JTMEHOBBIE YTIIEBOJAOPO/IbI
Tewma 2.3. AueTuneHoBbI€ YTIE€BOIOPOIbI. 4 5 5
ApoMaTtudeckue yrieBoA0POIbl
Tema 2.4. [IpupoiHbIE HCTOUHUKH YIJIEBOJIOPOJIOB 4 2 2
Tema 2.5. 'nIpOKCHUIIBHBIE COEIMHEHUS 4 2 2
Tema 2.6. Anpaeruansl 1 KETOHEI 4 2 2
Tema 2.7. Kap60oHOBBIE KUCTOTHI U UX POU3BOJIHBIC 4 2 2
Tema 2.8. YriieBoabl. AMHUHBEI, aMUHOKHUCJIOTBI, OCIKH 4 2 2
Tema 2.9. AzoTconepxaline reTepoLUKINYECKUE
coenuHenus. HyknenHosble kucnoTsl. buonornueckn 4 2 2
AKTUBHbBIEC COCIUHCHUS
Bcero nmo pucuuniinHe 64 32 32
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2.3. TemaTnueckuii IVIaH M co/iep:kaHMe Y4eOHOU TUCHUILINHBI «XHUMHUS»

HaunmeHoBaHUeE Conepxxanue yueOHOro MaTrepuaia, NPaKTHYECKUE 3aHATHS, OBLeM 19COB dopmMupyemble
pa3aeyioB U TeM CaMOCTOsITe/IbHAsA padoTa 00yuauerocs KOMIIETEHIIHHU
1 2 3 4
Pa3nes 1. O01asi 1 HeopraHu4eckasi XUuMHusl
Jleknuu
Hayuynbie meTonpl MO3HAaHWS BEMIECTB M XWMHUYECKHX SBJICHUH. Posb
OKCIIEPUMEHTA W TEOPHU B XHUMHUHU. 3HAYCHUE XUMHUU TIPU OCBOCHHUH
Beenenne Tema 1.1. . o
MU — HAVKA npodeccuit CI1O u cneunansaocteir CITO ecTtecTBEHHO-HAYYHOTO TIPO(HIIS OK 01
K npodeccuoHalibHOTO 00pazoBaHusa. AToM — cioxHass yactuna. Cocras 2
BeIlleCTBaXx. OK 02
aTOMHOTO si/ipa. DJNEeKTpOHHAast 000J0YKa aTOMOB.
Crpoenue atoma
Jlexkuuu
Cocras BemiecTBa. MIzMepeHue BeecTBa. ArperaTHble COCTOSIHUS BEIIECTBRA.
CMecH BeIecTB.
Jlexkuuu
Tema 1.2 OTKpBITHE MNEPUOAMYECKOTO 3akoHA. l[lepuoauyeckuii 3aKOH M CTPOCHHE
- aroma. Ilouartne o xummueckoi cBs3H. KoBaneHTHas Xumudeckas CBS3b. 2
[Tepuonuueckuii
SAKOH I HNonnas xuMmuueckas CBA3b. MeTaluIMyecKkass XUMHYECKasT  CBS3b.
Bonoponnas xumudeckas cBsa3b. Kommiekcooopa3oBaHue.
[Tepuoanueckas
CHCTeMA IIpakTuyeckue (JiabopaTopHbie) 3aHATHS OK 02
UMIIECKIX DIIEKTPOHHBIE CXEMBI CTPOSHHUS aTOMOB. DJIEKTPOHHBIC KOHPUTypaLHH OK 04
sementos 1, 11 aTOMOB. DJIEKTpOHHO-Tpaduueckas popmysa atoma. MoieTupoBaHue
MeHﬂeneeB.a ’ noctpoenus [leprogudeckoit TaOIUIIBI XHMUUECKHUX AIEMEHTOB. CXEeMbI 2
' 00pazoBaHUs BEIIECTB C PA3TMYHBIM TUIIOM CBs3H. OnpeencHue
Ctpoenue BemecTa
BaJIEHTHOCTH U CTEIEHU OKHUCIICHUS aTOMOB BelecTB. O3HaKOMIIEHHE CO
CBOMCTBaMM TUCHEPCHBIX cUCTeM. PellieHue 3a1a4 U ynpaxxHEeHH 1o TeMe.
Tema 1.3 Jlexuum
o Heopraanueckue nomumepsl. Opranudeckue nojuMepsl. [lorstue o 2
ITonumepsi.
JlncnepcHbie JIUCIIEPCHBIX CUCTEMaX. OK 01
CHCTEMEL IIpakTHyeckne (1a00paTOpPHbIE) 3AHATHSA OK 04
O3zHakomIieHHe ¢ 00pa3liaMu TIaCTMACC, BOJIOKOH, Kay4yKOB, MHHEPAJIOB U 2

TOPHBIX IIOPOA. Pemenue 3ama4d u ynpa)KHeHI/Iﬁ 10 TEMC
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Jlexnun
Knaccugukanuss XuMHUECKUX PeakIuii B OPraHUUECKOM U HEOPraHMYECKOU
XUMHH. BeposTHOCTh mpoTekaHuss XUMHYECKUX peakuuil. CKopocTb
XMMUYECKUX peakuuil. Xumudeckoe paBHoBecue. llonstne o pacrBopax.
Teopust ANEKTPOIUTHUYECKON aucconuanuu. [uaponn3 kak OOMEHHBIN
porecc.

Tema 1.4. IIpakTnueckue (J1abopaTopHbIe) 3aHATHS OK 04
XHAMHYECKUE CocraBieHne TEpMOXMMHUYECKMX YpaBHEHMHM peakuuil. Bwluucinenue OK 07
peakuuu. PactBopel | ckopocTn peakuuid. @akTopbl, BIMSIOIMIKE HAa CKOPOCTh XHMHYECKOU
peakuuu. Cmenienne xumudeckoro paBHoBecus. [Ipunnun Jle Illarense.
PactBopsl. PacTBopuMocTh BemiecTB B Bojie. CriocoObl BRIpOXKEHHSI COCTaBa
pactBopoB.  IlpurotoBneHue  pacTBOpa  3aJaHHOW  KOHIICHTPAIWH.
OnekTponuTHdeckass aucconuarusi. CHUIbHbIE W CJIa0ble 3JIEKTPOJIHTHI.
Bomopoausiii  mokaszarens. Ompenencare Ph  pacTBopa 3IEKTPOJIHTA.
Pemrenne 3aga4 n yrpaxHeHUH 10 TEME.
Jlekuunu
Tema 1.5.
OKUCITCIEHO- OKHCIIUTENBEHO-BOCCTAHOBUTEIBHBIE peakuuu. Knaccuduxanus
OKHCIIUTEIbHO-BOCCTAHOBUTEIBHBIX pEaKIUi. XUMHUYECKHE HNCTOYHUKHU
BOCCTaHOBUTEJIbHBIE
TOKA. DJIEKTPOJIM3 PACIUIABOB M BOJHBIX PACTBOPOB 3JIEKTPOJIUTOB. OK 02
35 DCAIIH. IIpakTuyeckue (1abopaTopHbie) 3aHATUSA
JIEKTPOXUMHUYECKHE . .
- CocraBiieHHe ypaBHEHUI OKHCIIHTEIIPHO-BOCCTAHOBUTENBHBIX  PEAKLH.
Peurenue 3aga4 u yrpaxHeHU 10 TEME.
Jlexknuu
Knaccudukanus nHeopranudeckux semiects. Metamisl. Koppo3us meranios.
Tema 1.6. O6mme cnocoObl mosiydeHus MeTtawioB. Hewmeramnel.  Bomopoansie
Knaccudukamnus coenuHeHUs HemeTauioB. OKCHIbI W aHTUAPUABl KapOOHOBBIX KHCIOT.
BemecTB. [IpocTeie | KucinoTel opranuueckne u HeopraHudeckue. OCHOBaHUS OpraHUYECKUE U
BEIIIECTBA. HeopraHuueckue. AMpOTEpHbIE  OpPraHUYEeCKHE UM  HEOpPraHu4ecKHe OK 01
OcHoBHbIe K1acchl | coenuHeHus. Conn. ['eHeTHUecKas CBA3b MEXAY KlacCaMu OPraHUYECKUX U OK 04

HEOpPraHUYECKUX 1
OPraHu4eCKUX
COEIMHEHUN

HCOPraHUYCCKHUX COCHHHCHHﬁ.

IIpakTnyeckue (J1aOOpaTOpPHBIE) 3AHATHS

CocraBnenue ypaBHeHuM peakuuii 1o cxeme. CocTaBlleHHE CXeM
NIEKTPOJIM3a PACIIaBOB M PacTBOPOB BelIeCTB. lcmbITaHuMe pacTBOPOB
KHCIOT WHJIMKATOpaMH. XHMMHUYECKHE PEaKIMHM MEKJAY HEOPraHM4eCKHMMHU
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BellecTBaMu. [ Mapoamn3 cosield pa3IMuHoOro TUIA.
Pewrenue 3aaa4 1 ynpaxHEHUH 110 TEME.

Tema 1.7. Xumusa

Jlexknun
s-OnemenTsl. Bonopoa. Onementsl [A-rpynnel. Onementsl [IA-rpynmnsl. p-
OnemeHTbl. AmoMUHUNA. Yriaepoa U KpemMHHH. ['amoreHsl. XanbKOTEHBI.

EMEHTOR OnemenTsl VA-rpymnmsl. OnemenTs! [VA-Tpynnsl. d-31eMeHTHI. OK 07
IIpakTHyeckue (1a60paTopHbIE) 3aHATUSA
N3ydeHne cBONCTB MPOCTHIX BELIECTB U COEAUHEHUH S-, P- U d-2JIEMEHTOB.
Pemrenne 3aga4 n yrpaxHeHUH 110 TEME.
Pazjnen 2. Opranuyeckasi XuMusi
Jlekunu
Tema 2.1 [Ipenmer n .
oD AHIIeCKOI [Ipeamet opranudeckoit XuMun. Teopusi CTpOEHHUST OPTaHUYECKUX
p coenuHenuit A. M. Byrneposa. Kitaccugukanus opraHu4eckux
xumun. Teopus . . OK 01
coeHEHUH. THUITBI XUMUYECKUX CBSI3€H B OPraHMUECKUX COSTUHEHUAX U
CTPOCHUSA OK 02
crocoObI MX pa3phiBa.
OpraHUYECKUX
N IIpakTuyeckue (JiabopaTropHbie) 3aHATHS
COETMHEHU I .
Pemrenue 3aga4 u ynpaxHeHUH 10 TEME.
Jlexknun
I'oMonoruueckuii psas ankaHOB. XMMUYECKUE CBOMCTBA AJIKAHOB.
[Ipumenenue u cocoObl MOTy4YeHUs adKaHOB. LluKiIoankaHsl.
Tema 2.2 ['oMonoruueckuit psas anKeHOB. XMMHUYECKUE CBOMCTBA AJIKEHOB.
[IpenenbHble [Ipumenenue u cnocoObl MOTy4YeHHsI aTKeHOB. AnkaaueHbl. OCHOBHbBIE
YTIEBOAOPOIBL. MIOHATHS XUMUHU BBICOKOMOJIEKYJISIPHBIX COSIMHEHUH (Ha puMepe OK 02
DTUJICHOBBIE U MPOJYKTOB MOJUMEPU3ALINH AIKEHOB, AJIKAJUEHOB U MX OK 07
JTMEHOBBIE raJIOr€HIIPOU3BOIHBIX).
YIJI€BOJIOPO/IBI IIpakTuyeckue (1abopaTopHbIe) 3aHATHUSA
CocraBieHne MOJIEKYJISPHBIX U CTPYKTYPHBIX (POPMYI yTriIeBOJOPOIOB.
CocraBiieHHe ypaBHEHUH peakluid o cxeMe. PelieHue 3a1a4 u yrnpaxxHeHun
110 TEME.
Tema 2.3. Jlekuun
AleTUIIEHOBbIE l'oMonornueckuit psg aJlkMHOB. XMMHUYECKHME CBOWCTBA U IPUMEHEHHUE OK 04
YII€BOOPOIBI. ankuHoB. [Tonyuenue ankuHoB. ['oMonornueckuii psig apeHOB. XUMHYECKUE
ApomaTnyeckue CBOMCTBA apeHOB. [[puMeHeHue 1 nojayyeHue apeHos.

14




YIJI€BOIOPOIbI IIpakTnuyeckue (J1abopaTopHbIE) 3AHATHS
CocraBneHne MOJIEKYISAPHBIX U CTPYKTYPHBIX (POPMYIT YIII€BOAOPOIOB. OK 02
CocraBieHue ypaBHEHUH peakuuii o cxeme. Pemienue 3a1a4d U ynpaxHeHUN
10 TEME.
Jlexknun
Tema 2.4. Hedts. [Ipupoauslit 1 nomyTHeIA HEPTSIHOM ra3bl. KaMeHHBIN yrouib.
[pupoambie IpakTuyeckue (1a6OPaTOPHbIE) 3AHATHS OK 01
HMCTOYHUKH Onpenenenrne Haau4Msl HENPEICNIbHBIX YIJIEBOJOPOJOB B O€H3WHE U OK 07
YIJIEBOJIOPOJOB KepocuHe. PacTBOpUMOCTh  paznuuHbIX  HedTenpoaykToB  (OeH3MHa,
KEepOCHHA, AU3EIbHOT0 TOIJINBA, Ba3eIMHa, napaduHa) Apyr B Apyre.
Jlexknun
Crpoenue u knaccudukanus CnupToB. XUMHUYECKHE CBOWCTBA U CIIOCOObI
Tema 2.5. MOJTY4EeHUs] COUPTOB. MHOroatoMHble ciupThl. DEeHoJI.
I'mapokcuiibHbIE IIpakTHyeckne (1a00paTOPHbIE) 3AHATHUS OK 04
COEIMHEHUS CocraBiieHre MOJIEKYISPHBIX U CTPYKTYPHBIX (pOpMYyI
KHUCJIOPOJICOJAEPKAIINX OpraHndecKuXx coequHennid. CocTaBiieHHe
YpaBHEHUH peakiui 1o cxeme. Penienue 3a1a4d v ynpaxHEHU 10 TEME.
Jlekuuu
['oMonoruueckue psiapl AIbACTHAOB U KETOHOB. XMMUUYECKUE CBOMCTBA
Tema 2.6. aJIBJIETU/I0B U KETOHOB. [IpuMeHeHne 1 nojydeHue KapOOHUIbHBIX
COCIMHEHUH. OK 02
AJpaeruanl 1
KCTOHEL IIpakTuyeckue (JiabopaTopHbie) 3aHATHS OK 07
CocraBieHHe MOJIEKYISIPHBIX U CTPYKTYPHBIX (hopMyIl
KHCIIOPOACOACPKAIIUX OPraHn4ecKuX coequHenuii. CocraBicHue
YpaBHEHUH peakiui 1o cxeme. Penienue 3a1a4 v ynpaxHEHU 10 TeMeE.
Jleknuu
I'oMonoruueckuil psa npeaeabHbIX OHOOCHOBHBIX KAPOOHOBBIX KHCIIOT.
Tema 2.7. XUMHUUYECKUE CBOMCTBA U CIIOCOOBI MOTy4eHHs] KApOOHOBBIX KHCIIOT.
KapOoHoBbIe OTnenbHbIe MPEACTaBUTENN U UX 3HaueHue. CioxHble 3¢upsl. Kupsl. OK 01
KHUCJIOTBI U UX IIpakTnyeckue (J1aOOpaTOpHBIE) 3AHATHS
IIPOU3BOJIHBIE CocraBneHne MOJIEKYISIPHBIX U CTPYKTYPHBIX (opMyIt

KHCIIOPOJICOAEPIKAIUX OpraHndeckux coequHenuii. CocraBieHue
YPaBHEHUH peaklui 1o cxeme. Pelienue 3a1ad v ynpaXHEHHUH 10 TEME.
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Jlekuunu
[Tonsitre 06 yriaeBoaax. MoHocaxapuabl. Jucaxapuapl. [lomucaxapusl.
Krnaccudukarus u n3omMepust aMUHOB. XUMUYECKHE CBOWCTBA aMUHOB.

Tema 2.8. [IpumeHeHue U noJydYeHre aMUHOB. AMUHOKHCIIOTHI. benku
VYrinesonsl. Amunsl, | IlpakTudeckue (J1a0opaTopHble) 3aHATHSA OK 01
AMUHOKHCIIOTBI, Xumuueckue u (pu3nyeckre CBOMCTBA TIIOKO3bI U Kpaxmana. CrocoOsl ux OK 07
OenKu nosnyueHusi. CocTaBieHUE MOJIEKYJISPHBIX U CTPYKTYPHBIX (GopMyll
a30TCOJACPIKAIIUX OpraHuyecKux coeauHeHuid. (CocTaBiieHHE ypaBHEHHI
peaKuuii Mo cxeme.
Pewrenue 3aaa4 u yrpaxHEHUN 110 TEME.
Tema 2.9. Jlexuun
Azotconepxamue | HykinenHOBBIE KHUCIOTHI. BroMOrnyeckn akTHBHBIC COCAMHEHUS
reTepOLMKINYECKUE
COEJTMHEHHS. IIpakTuyeckue (JiabopaTopHbie) 3aHATHS OK 02
Hyxnennossie CocraBiieHHEe MOJICKYJISIPHBIX M CTPYKTYPHBIX (OPMYINT a30TCOEpKAIINX OK 04
KHUCIIOTBHI. opranuueckux coeauHeHuid. CocTaBiieHHuEe YpaBHEHHI peakluii o cxeMe.
buonornueckn Pemenue 3ana4 v ynpaxHEHUH 110 TEME.

AKTHUBHBIC COCINHCHU

ﬂﬂ}l xXapakmepucmuKku ypoeHs OC60€HUS yll€6H020 mamepuaia UCnoab3yromcs Cﬂeéyiomue 0003HaYeHUA.

1. — o3naxomumenvHulil (y3Hasanue panee u3yyeHHbIx 00bEKMOos, COUCMS), 2. — penpoOYKMUEHbILL (8bINOIHEHUE OeSIMENbHOCIU NO 00PA3YY, UHCIMPYKYUU ULU OO PYKOBOOCHIBOM,)

3. — nPodyKmueHbIL (NIAHUPOBAHUE U CAMOCHOSMENLHOE GbINOIHEHUE OesTMEeNTbHOCMU, peuleHUe NP oOIeMHbIX 3a0ay)
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2.4. ConepxxaHue pa3/iesioB IMCUUILIAHBI

2.4.1. 3auATHA JEeKIIUOHHOI0 TUIIA

No
pas3
Jen

a

HaunmenoBaunue
pa3aesoB U TeEM

Coneprkanue pasziena

dopma
TEKYILETO
KOHTPOJIA

1

2

3

4

1 cemecmp

Bsenenue

Hay4nble MeTO/1bI TO3HAHUS BEIIECTB U XUMUYECKHX
saBIIeHUH. PoJb SKcriepuMeHTa U TeOpUU B XUMHH. 3HAYCHUE
xuMuH 1ipu ocBoeHuu npodeccuii CIIO u cnenuansHoCTeH
CIIO ectecTBEeHHO-HAay4YHOTO MPOuIIs MPO(hecCHnOHAIBHOTO
00pazoBaHusl.

Paznen 1. O6mias u HeopraHu4eckast XUMHs

Tema 1.1.
XumMust —
HayKa o
BeIlleCTBaxX
Crpoenue atoma

CocraB BemecTBa. XMMHUYECKHE DIIEMEHTEI. 3aKOH
MOCTOSTHCTBA COCTaBa BelIeCTB. BellecTBa MOJIEKYISIPHOTO
Y HEMOJIEKYJIIPHOTO CTPOCHHS. 3aKOH ABOTApO U €T0
cneactBus. 3mepenue BemecTBa. Macca aToMOB U
MOJIEKYJl. ATOMHas eTuHuIa Macchl. OTHOCHUTENTbHBIE
aTOMHasl ¥ MOJIEKyJsipHas Macchl. KoimuecTBo BelecTna.
Uucno ABoraapo. MossipHas Mmacca. 3akoH ABOTaIpo U €ro
cienctBusi. MoJIIpHBII 00BEM BEIIECTB B Ta3000pa3HOM
COCTOSIHMH. ArperatHble COCTOSIHUS BellecTBa. TBepaoe
(kpucTtanmmnueckoe u aMopgHOE), KUAKOE U ra3000pa3zHOe
arperaTHbIe COCTOSIHUSA BemecTBa. CMecH BEeCTB.
Paznuamst Mexay cMecsSIMU U XUMUYSCKUMH COSTUHEHUSIMH.
MaccoBas ¥ 00beMHas 1O KOMIIOHEHTOB CMECH.
CoBpeMeHHBIE TTPEICTABJICHHS O CTPOCHUH aToOMa.
KopryckysipHO-BOTHOBO#M TyaJiu3M 4acTHI] MUKPOMUPA.
CocraB aToMHOTO si7ipa. HyKIoHBI: IPOTOHBI U HEUTPOHBI.
M3oTOmBI 1 HYKIIHIBL. DIEKTPOHHASI 000JI0YKA ATOMOB.
[TonsaTue 06 3MEKTPOHHON OPOUTAIN U DIEKTPOHHOM
obnake. KBaHTOBBIE YKCla: TI1aBHOE, OPOUTATILHOE
(moGoyHOE), MAarHUTHOE U CITMHOBOE. Pacnipenenenue
AIIEKTPOHOB 10 YHEPTETUYECKUM YPOBHSM, MTOJTYPOBHSIM U
opOUTaJIsIM B COOTBETCTBUHU C IPUHITUIIOM HAUMEHBIIICH
sHepruu, npuHiunoM [laynu u npasuiom ['yHna.
DNEeKTPOHHBIE KOH(UTYpAIIMH aTOMOB XMMHYECKHUX
9JIEMEHTOB. BajeHTHBIE BO3MOKHOCTH ATOMOB XUMHYECKUX
AJIEMEHTOB. DJIEKTPOHHAS KJIAaCCUDUKAIUSA XUMUICCKUX
DIIEMEHTOB: S-, P-, d-, f-oeMenThI.

Tema 1.2.
[Iepuonnueckuii
3aKOH U
[Tepuonnueckas
cucremMa
XUMHUYECKUX
371eMEHTOB [I.
N. Menneneesa.
Crpoenue
BeIlleCTBA

[Iepuonnueckas cucrteMa u crpoeHue atoma. uznueckui
CMBICJI ITIOPSAKOBOTO HOMEpPA AIEMEHTOB, HOMEPOB I'PYIIIIbI
u niepuoja. Ilepuoauueckoe N3MEHEHNE CBOMCTB
3JIEMEHTOB: paJuyca aToOMa; SHEPruyl NOHU3ALNH;
ANEKTPOOTPULIATENILHOCTH. [[pHUMHBI H3MEHEHUS
METaJNIMUECKUX U HEMETaJNIMUECKUX CBOMCTB DJIEMEHTOB B
TPYIIax ¥ Mepruoaax, B TOM Uncie OONBIINX U
cBepxOomnpimx. 3Hadenue [leproaudeckoro 3akoHa u
[Iepuonnueckolt cuctemMpl XUMUYECKUX ieMeHToB Jl. U.
MenzeneeBa [uisl pa3BUTHsI HAYKU U IOHUMAHUSIXUMUYECKOU
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KapTuHbI Mupa. [loHaTHEe 0 XUMUYECKOU CBSA3U. THUIbl
XUMUYECKUX CBA3EH: KOBAJICHTHAsI, HIOHHAS, METaJUINYECKast
u BojopoaHas. KoBaneHnTHas xumuyeckas cBs3b. [[Ba
MeXaHu3Ma 00pa30BaHUsI TOU CBSI3U: OOMEHHBIN 1
JIOHOPHO-akuenTopHblid. KoBaneHTHas nossipHas u
HenousipHas cBsi3u. MloHHas xumunueckas cBsa3b. KpaiiHui
Cly4ail KOBAJICHTHOM NOJIAPHOM CBsA3U. MexaHu3m
00pa30BaHus MOHHOU CBsI3U. VIOHHBIE KpUCTAIIIINYECKHE
PELIETKH U CBOMCTBA BEIIECTB C TAKUMU KPUCTAJUIAMH.
Mertannnueckas xumuieckast cBsizb. OcoOblil Tum
XUMUYECKOH CBSI3M, CYHIECTBYIOLIUI B METAJIIaX U CIUIaBax.
CpoiicTBa MeTamMueckoi cBsi3u. BogopoaHas xumudeckas
cBs3b. MexaHn3M oOpa3oBaHus Takol cBsizu. Ee
KJIacCU(UKALUS: MEXKMOJIEKYIIIpHas U
BHYTPHUMOJIEKYJISIpHAs: BOJOPOAHBIE CBsI3U. PU3HUECKHe
CBOICTBA BEIIECTB C BOJIOPOJIHON CBSA3BIO.
KommnekcoobpaszoBanue. IloHATHE O KOMITIIEKCHBIX
coenuHeHUAX. KoopanHanmoHHOE YuCio
KoMILIeKcooOpa3zoBarens. BHyTpeHHss 1 BHeUIH:s cdepa
KoMIulekcoB. HoMeHKIaTypa KOMITJIEKCHBIX COCIMHEHU.
WX 3HaueHne.

Tema 1.3. Heopraanueckue nommMepsl 1 opranndeckue. CTpyKTypbl P,V, T
[Tomumepsr MOJIMMEPOB, UX KJIAaCCU(UKAIUSI U CITOCOOBI TIOTydEHHUS.
JucnepcHsbie Knaccudukanus gucrnepcHbIX CUCTEM B 3aBUCUMOCTH OT
CUCTEMBI arperaTHoOro COCTOSIHUS TUCTIEPCUOHHON Cpebl U
JCTIEpCHOM (a3bl, a TAKKE MO pa3Mepy UX YacTHII.
['pyOoucniepcHbIe 1 TOHKOIUCTIEPCHBIE CUCTEMBI. DD dexT
Tunpansa. Koarymsius B KOJJIOUIHBIX pacTBOpax. 3HaUYCHHUE
JIUCTIEPCHBIX CUCTEM B KUBOU M HEKUBOU MPUPOJE U
IPAKTHYECKOH JKM3HH YEIOBEKa.
Tema 1.4. Kinaccudukanys XuMUYeCKUX Peakiiuii B OPraHuIeCcKOn U vV, T
XUMUYECKue HEOpraHu4yeckoil Xxumuu. [loHaTHE 0 XUMUYECKON pEaKInu.
peaxuu. Peakuuu, naymue 6e3 W3MEHEHUs Ka4eCTBEHHOTO COCTaBa
PactBOpbI BEIIECTB U C U3BMEHEHUEM cOcTaBa. BeposTHOCTD

MPOTEKaHUs XUMUUECKUX peakinii. BHyTpeHHsIs1 sHeprus,
sHTaNbIUA. TermnoBok 3QPEeKT XUMUIECKUX pEaKIIhii.
Tepmoxumuueckue ypaBHeHusa. CTaHAapTHAS SHTAIbIUSA
peakuuii u oOpa3oBanus BemecT. 3akoH . WM. 'ecca u ero
caeacTBus. DHTporus. CKOpOCTh XUMUYECKUX PEAKIUM.
[Tonsitue o ckopoctu peakiuit. CKOpoCTh TOMO- U
reTepOreHHON peakiu. DHEeprus akTuBanuu. GakTopsl,
BIIMSIIOIIME HA CKOPOCTh XUMUUYECKOH peakuuu. [lonarue o
pactBopax. PU3MKO-XUMHUYECKAs IPUPOJIA PACTBOPEHUS U
pacTBOpoB. B3aumoaencTeue pacTBOpUTENS U
PaCcTBOPEHHOIO BellleCTBA. PAaCTBOPUMOCTD BEILIECTB.
CriocoObI BeIpasKeHUsT KOHIICHTPAIH pacTBOPOB. Teopus
AJIEKTPOJIUTUUECKON auccoranuu. Mexanusm
JMCCOLIMAIMU BEIIECTB C PA3JIMYHBIMU THITAMH XUMHUYECKHUX
cBs3eil. OCHOBHBIE TIOJIOKEHUS TEOPUU AIIEKTPOITUTHUECKOM
nuccoruanuu. CTeneHb 3JIeKTPOJUTUUECKON TUCCOIMAUN
U (akTopsl ee 3aBUCUMOCTU. CUIIbHBIE U CPETHUE
ANEKTpoauThl. Jlucconuanus Boasl. Bonopoaubii
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nokaszateinb. Cpeia BOJHBIX paCTBOPOB JIEKTPOJIUTOB.
I'uaponus kak 0OMeHHbIH npouecc. HeoOpaTtumbiit
TUAPOJIN3 OPraHMYECKUX U HEOPraHMUECKUX COCUHEHUN U
€ro 3HaYCHHE B IPAKTUUECKON JESITEIbHOCTH YEJIOBEKA.
OO6patumslii ruponns cosieil. CTyreH4aThiid THIPOIIN3.
[IpakTHueckoe NpuMeHEHHE

Tema 1.5. [TonsiTHE 006 OKUCIUTENHEHO-BOCCTAHOBUTENbHBIX peakuusix. | Y, T
OxucnurenbHo- | OKHCIUTENN U BOCCTaHOBUTENN. OKUCIUTETBHO-
BOCCTaHOBUTEJb | BOCCTAHOBUTEIbHAsS ABOWCTBEHHOCTh. Knaccuduxarus
HBIE PEAKIUU. OKUCITUTEILHO-BOCCTAHOBUTEIILHBIX PeaKInii. XUMHUYECKUE
SDNEKTPOXUMHY | UCTOYHUKHU TOKA. IJIEKTPOIHbIE TTOTSHITHABI. Psif
€CKHE MPOIECCHl | CTAaHAAPTHBIX JIEKTPOJTHBIX MOTCHIIMAIOB
(2MEKTPOXUMHUYECKUN PSi HANIPSDKEHUN METaIlJIOB).
lanpBaHWYECKHE PTIEMEHTHI M PUHIIAITB UX PAOOTHI.
CocraBiieHHE TAThBAHUYECKUX DJIEMEHTOB. DJIEKTPOJIN3
pacIiaBoB U BOJHBIX PACTBOPOB AMEKTPOJIUTOB. [Iporiecchr,
MIPOUCXOIAIINE HA KaTOJAE U aHOC. Y PaBHCHUS
3NEKTPOXUMHUUYECKHX ITporieccoB. [IpakTuyeckoe
MIPUMEHEHHE JIEKTPOJIN3A.
Tewma 1.6. Knaccudukanus Heopranndeckux Bemiects. [Ipocteie n vV, T
Knaccudukarms | CTOXKHBIE BerecTBa. OKCHIIbI, THAPOKCHIBI, COJH (MX
BEILCCTB. KJaccuukanus, XaMUIecKue U PU3nIecKne CBOMCTBa U
Tpoctsre OCHOBHBIE CTIOCO0BI TIosTydeHus1). Metamibl. [lonoxenne
METAJIJIOB B MIEPUOINYECKON CUCTEME U OCOOEHHOCTH
BemecTaa. CTpoeHus ux aToMoB. O01Me PU3nYecKkre U XUMHUYECKUE
cBoOlcTBa MeTauIoB. [IpombliieHHbIe U 1a00paTOpHBIE
crocoObl noay4yeHus: metajuioB. Hemeramisl. [lonoxxenue
HEMETAJJIOB B NMEPUOIUNYECKON CUCTEME U OCOOCHHOCTH
CTpoeHus ux aToMoB. O01Me PU3ndYecKkre U XUMHUYECKUE
cBOcTBa HeMeTaoB. [IpomblieHHbIE U TabopaTOpHbIE
CHoCcOoObI NOTYyYEHHS] HEMETAJUIOB.
Tema 1.7. Bopaopoansie coenrHeHust HeMeTaioB. OKCUIbI U vV, T
OcHoBHbIE AQHTUIPHUIBI KAPOOHOBBIX KUCTOT. KHUCIOTHI Opranndeckue u
KJIaCChl Heoprannueckue. Knaccuduxanus opraHndeckux u
HEOpPraHWYeCKH | HeOpraHudeckux KuciaoT. O0uume cBoicTBa KUCIOT.
X U OcHOBaHUS OPraHMYECKUE U HEOPTaHUYECKUE.
OpPraHUYEeCKUX AmboTepHbIE OpraHndYecKre U HeOpraHNUecKue
COEIMHEHUN coenuHeHusi. OCOOEHHOCTH CBOMCTB COJIEH OpraHu4ecKuX 1
HEOPraHWYECKUX KUCIOT. [ 'eHeTnyeckas CBsi3b MEXY
KJIACCaMU OPraHMYECKHX U HEOPraHUYECKUX COCAUHEHMIL.
Tema 1.8. s-OneMeHThsl. Bogopoa. [[BolicTBEHHOE MOJI0KEHUE vV, T
Xumust BOJIOpOJa B Ieproaudeckoi cucteme. Mzotonsl Bogopoa.
3JIEMEHTOB Pousib Bonopoaa B xxMBOM U HEKUBOM Ipupoe. Bona. Poib

BOJIbI KaK CPe1000pa3yoIIero BemecTBa KIeTKH. DIEMEHTHI
I, Il A-rpynn. O6mas XxapakTepUCTHKA MET0YHbIX
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MeTaiuioB. [lonyuenne, puznyeckue 1 XUMHUUECKUE
CBOMCTBA LIEIOYHBIX METAJUIOB. P-DJIEMEHTHI.
XapakTepucTHKa aTlOMUHHUS, YIIIepo/a, KpeMHHUS,
raJloreHoB, XanbKoreHoB. [loryyenue, ux Gpusndeckue u
XUMHUecKue cBoicTBa. DneMeHTsl IV , V A-rpymnn. O6mas
XapaKTePUCTHUKA HIEMEHTOB ATHUX I'PYIIT HAa OCHOBAaHUH MX
nonoxenus B [lepuoanueckoi cucreme anemenTos /l. 1.
MenneneeBa u ctpoeHust arToMOB. OCOOEHHOCTH CTPOEHUS
aTOMOB d-2JIeMEHTOB

Paznmen 2. Opranndeckast XUMHS

9 Tema 2.1 [TonsiTHE 06 OPraHN4YEeCKOM BEIIECTBE U OPraHUYECKON vV, T
[Ipeamer xumun. KpaTkuii ouepk UCTOPUHN Pa3BUTHS OPraHUUECKOU
OpraHHyYecKoin xuMuH. OCHOBHBIE MOJIO’KEHUSI TEOPUU CTpoeHUs A. M.
xumun. Teopusa | byrnepoBa. XumMu4eckoe CTpOEHUE U CBOMCTBA
CTpOEHUs oprannueckux semiects. [lonstue 00 nzomepun. CriocoOsl
OpPraHUYECKUX O0TOOpaKeHUS CTPOEHHUS MOJICKYJIbI ((OPMYIIBI, MOJIETIH).
COEIMHEHUI Krnaccudukanus opraHiuecKrx BEIIeCTB B 3aBUCUMOCTH OT

CTpoeHHus yriepoanoi nenu. [loustue GyHKIIMOHATBHOM
rpynnsl. [IoHsTHE O THITAX U MEXaHMU3MaX PEaklHii B
OPraHN4eCcKO XUMHUH.

10 | Tema 2.2 [Tonsatue 06 yrimeBomopoaax. OcoOOEHHOCTH CTPOCHHS v, T
[IpenenbHble Mpe/iebHBIX YIIIEBOAOPOIOB. AJIKaHbI KaK MPEICTaBUTENN
YTIEBOAOPOBL. | MPEIENbHBIX YIIIEBOIOPOA0B. XUMHUECKHUE CBONCTBA
OTUJICHOBBIE U | aIKaHOB. Peaknuu: rajoreHMpoBaHue, HUTPOBAHUE,

JMECHOBBIE JNETUAPUPOBAHNS, TOPEHUS, KATAIMTUYECKOTO OKUCIICHUS
YII€BONOPOABl | alKaHOB. KpEKUHT anKkaHOB, pa3IM4YHbIC BU/bI KDEKUHTa,

MIPUMEHEHHE B MPOMBILIIEHHOCTH. [Inponn3 u koHBepcus
MeTaHa, H30Mepu3alus ankaHoB. O6IacTi NpUMEHEHHS
ankaHoB. [IpoMblieHHbIE CIOCOOBI MOTY4YEHHUs aJTKaHOB:
MOJIY4EHHE U3 IPUPOIHBIX UCTOYHUKOB, KPEKUHT
napaduHOB, NOJyYEeHNE CHHTETUYECKOT0 OEH31Ha,
razudukanus yris, TuapupoBaHue aikaHoB. JlabopaTopHbie
CrocoObl OJy4YeHHs allkaHOB: cuHTe3 Bropa, nekap-
OOKCUIIMPOBAaHUE, TUAPOIINU3 KapOuaa aTtOMUHUS.
['omonoruueckuii ps1 1 HOMEHKIATypa HUKIOAIKaHOB, UX
obmas ¢popmyna. [lonydyenue u ¢puznyeckue cBoicTBa
LUKJIOAJTKaHOB. XMMHUYECKHE CBOMCTBA IIUKIOAIKAHOB.
Peakuuu npucoennHeHNs U paJuKaIbHOTO 3aMEILIECHHUS.
I'omonoruueckuit psia u obmast popmyrna alnKkeHOB.
N3omepust 3STUIIEHOBBIX YTII€BOJOPOAOB: MEXKIACCOBAS,
YIJIEPOJIHOTO CKEJIeTa, MOJIOKEHUSI KPATHOM CBSI3H.
Oco0eHHOCTH HOMEHKIIATYPhI STHJICHOBBIX YIIIEBOJOPOIOB.
du3nyecKre CBOKMCTBA aJKEHOB. XHUMHUYECKHUE CBOMCTBA
aJKEeHOB. Peakunu rajoreHupoBaHusl,
TUAPOTraJIOT€HUPOBAHMS, TUAPATALINH, THAPUPOBAHUS.
IIpaBuno MapkoBHHKOBa U 3aiinieBa. JlabopatopHbie
crocoObl onmy4yeHus ankeHoB. [lonaTue u knaccuduxaims
JIMEHOBBIX YIJIEBOJAOPOIOB IO B3aUMHOMY PAaCIOJIO0KEHUIO
KpaTHBIX CBSA3€M B MOJIeKye. HoMeHkiatypa JMEHOBBIX
YIJIEBOJAOPOIOB. XMMHUYECKHE CBOMCTBA AJIKAIUECHOB.
[Momumepu3aius gueHoB. CrocoObl NOMyYeHHs] THEHOBBIX
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yraeBoaopoaoB: pabotsl C. B. JleGeneBa, neruapupoBanue
QJIKaHOB.

11

Tema 2.3.
AneTniieHOBBIC
YTII€BOIOPOIBI.
ApomaTtuyeckue
YTII€BOIOPO/IBI

I'omonoruueckuit psg u odmas Gopmysia aTKuHOB.
Homenknarypa aneTuiieHOBBIX YIIIEBOIOPOIOB. M3oMepus
MEXKKJIacCOoBasi, YrJIEPOIHOTO CKEJIETa, MOJI0XKEHUS KPaTHON
CBs3U. XMMHUYECKHE CBOMCTBA U IIPUMEHEHHUE AJIKMHOB.
Peaxnus Kyueposa. [IpaBuno MapkoBHUKOBa
IPUMEHUTENBHO K aneTriieHaM. [loaBuxHOCTS aTOMa
BOJIOpoJia (KMCIOTHBIE CBOWCTBA alKUHOB). OKucIeHne
ankuHoB. Peakuus 3enunckoro. Ilpumenenue
alleTUJICHOBBIX YriieBoA0po10B. [lonuBuHMIaneTar.
[Tonyuenune ankuHoB. [lonyyeHue aneTuneHa nUpoIu30M
MeTaHa 1 KapOUJHBIM METOJ0M. BeH30:1 Kak mpeICTaBUTENb
apeHoB. Pa3zButue npeacTaBieHuii 0 CTpOCHUU OEH30171a.
CoBpemeHHbIE MPECTaBIEHUS 00 AIEKTPOHHOM U
MIPOCTPAHCTBEHHOM CTpOeHHH OeH3oJ1a. 'omosoru OeH3ona,
WX HOMEHKJIaTypa, obmias popmyna. duznueckue cBOMCTBa
apeHoB. XMMHUYECKHE CBOMCTBA apeHOB. IIpumeps! peaknuit
ANEKTPOUIBHOTO 3aMEIEHHS: TaJOreHUPOBaHUS,
AIKWIMPOBAaHMSI, HUTPOBaHUs, CylbpupoBanus. Peakiumn
TUIPUPOBAHUS U PUCOETUHEHUS XJI0pa K OEH30.Ty.
Oco0eHHOCTH XMMHYECKHUX CBOWCTB FTOMOJIOTOB O€H3071a.
[IpupoaHble HCTOYHUKH apOMATUYECKUX YTIIEBOJI0-

ponoB. ApomaTHu3anys aIKaHOB U LIMKJIOAJIKAHOB.
AnxunupoBaHue OeH307a.
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Tema 2.4.
[Tpupoaueie
HMCTOYHUKHU
yIJ€BOI0POJIOB

Haxosxnenue B mpupoe, coctaB ¥ (U3HUECKHE CBOMCTBA
Hedtu. [IpomeiienHas nepepadbotka HEPTH.
Pextuduxanus nedtr, o0CHOBHBIC (PpaKIUU €€ pa3aeIeHus,
WX HCIoNIb30BaHue. BropuyuHas nepepaboTka
HedTenpoaykToB. KauecTBO aBTOMOOMIBHOTO TOIUIHBA.
OxkrtanoBoe uucio. [Ipupogaeiii 1 MOMyTHBIA HEPTIHOM
ra3pl. CpaBHEHHE COCTaBa IPUPOTHOTO U MOIYTHOTO ra3os,
UX MPaKTUYECKOEe UCIOIb30BaHue. KaMeHHbIN yrob.
OcHoBHbIE HamMpaBlIEHUS UCIOIb30BAHUSI KAMEHHOTO YIJISL.
KokcoBanue kaMeHHOTO YTJisi, BOKHEHIINE MPOJAYKThI 3TOTO
nporecca. JKOJIOTUYECKUE acTIeKThl JOOBIYH, TepepadoTKU
Y VICTIOJIb30BAHUS TOPIOUMX UCKOMIAEMBbIX.

v, T
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Tema 2.5.
I'uapokcuiibHbIC
COEIUHEHUS

Krnaccudukanus ciupToB 10 TUITY YIJIEBOI0POTHOTO
pazMKaia, 9Yucily TUAPOKCUIBHBIX IPYII U TUITYy aTOMa
YIJIEpOo/ia, CBA3aHHOTO C TUAPOKCHIIBHOM IPYIIION.
DNEeKTPOHHOE U ITPOCTPAHCTBEHHOE CTPOCHUE
THJIPOKCUIIBHOM Ipymibl. BausiHue cTpoeHus CiupToB Ha UX
¢usnyeckue cpoiicTBa. ['oMosornueckuil psj npeaenabHbIX
OJIHOATOMHBIX cIIUPTOB. M30Mepust 1 HOMEHKJIaTypa
aJIKaHOJIOB, WX oOmIast popMyrna. XuMHUUECKUE CBOICTBA
aJIKaHOJIOB. PeakiimoHHas CIoCOOHOCTD MPEeTbHBIX
OJIHOATOMHBIX CIIUPTOB. Peakuuu, moareepxkaatonine
KHCJIOTHBIE CBOMCTBA CIUPTOB. Peakiuu 3amerieHus
THJIPOKCUIIBHOM Ipymiibl. MeXMOEKyIsipHast IeT v IpaTaryst
CIIMPTOB, YCIOBUS 00pa30oBaHMsI MPOCTHIX 3PupoB. CriocoObl
MOJIy4eHHUs] CHUPTOB. [ MIpOTN3 TajgoreHankaHoB.
['uapaTanys anKkeHoB, YCIOBHsI €€ IPOBEICHHUS.
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BoccranoBnenue kapOOHMIBHBIX COSTUHEHUH.
MHoroaromHusle ciupThl. Mi30Mepust 1 HOMEHKIIaTypa
MIPEICTaBUTENEN BYX- U TPEXaTOMHBIX CIIUPTOB.
OCo0GeHHOCTH XUMUYECKUX CBOMCTB MHOTOATOMHBIX
CIUPTOB, MX Ka4eCTBEHHOE OOHapyxeHue. OTaenbHbIe
IPEICTaBUTENIN: STHIECHIJIMKOb, [IMLEPHUH, CIOCOObI NX
HOJIyYEHUSs], MPaKTUYeCKoe npuMeHeHue. OeHot.
DNEKTPOHHOE U IPOCTPAHCTBEHHOE CTPOEHUE (heHoJIa.
B3aumHoe BiIusiHUE apOMaTUYECKOTO KOJIblia U
THJIPOKCHIIBHOM TPyIITbl. XMUMHYECKHE CBOMCTBA (heHOIIa
KaK (DYHKIIHS €ro XUMHUYECKOTo CTpoeHHs. bpomupoBaHue
(eHosa (KauecTBEHHAs PeaKIysl), HUTpOBaHUE (MUKPUHOBAs
KHCJIOTa, €€ CBOMCTBA U mpuMeHeHue). OOpazoBaHue
OKpaIIEHHBIX KOMILIEKcoB ¢ noHoM Fe®'. TTpumenenue
(denona. [lomyuenue heHoma B IPOMBIIIUIEHHOCTH.
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Tema 2.6.
AnLaeruasl U
KETOHBI

['omonoruueckue psiipl anbAeTUAOB U KeTOHOB. [loHsTHE O
KapOOHUJIbHBIX COEAMHEHUSX. DIEKTPOHHOE CTPOCHUE
KapOOHUIILHOM Ipymbl. M3oMepus 1 HOMEHKIaTypa
AIBJETU0B U KETOHOB. PU3HYECKHUE CBOMCTBA
KapOOHUJIbHBIX CO€AMHEHUH. XUMHYECKHUe CBOMCTBA
aJbJIErUJI0B U KETOHOB. Peakiiuu OKUCIIeHUs aJibJIeTU/I0B,
KaueCTBEHHBIC PEAKIINK Ha aJIbJIETHAHYI0 TpyImy. Peakimm
MOJIMKOHJIEHCALIUU: 00pa3oBaHue
(dhenonodpopmanpaeruaHbIX cMo. [IpumeHenne n
MoJTydeHue KapOOHMIIBHBIX coenquHeHui. [Ipumenenne
aJbJIETUI0B U KETOHOB B OBITY U IIPOMBIIIIIEHHOCTH.
AJbAeTHIbI M KETOHBI B Ipupoie (3(UpHBIC Macia,
(dbepomonsnr). [Tomyuenne kapOOHUIBLHBIX COCAMHEHHUI
OKHUCJICHUEM CIUPTOB, TUpaTaIeil aTKHHOB, OKUCICHHEM
yTJI€BOIOPOIOB.

vV, T
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Tema 2.7.
KapGoHnoBsie
KHCJIOTBI U HX
MIPOU3BOJIHBIC

[TonsTHE O KAPOOHOBBIX KHCIOTAX M MX KiacCu(DUKaIHsl.
DJIEKTPOHHOE U IPOCTPAHCTBEHHOE CTPOCHHUE
KapOOKCHUIBLHOM I'PYIIIBI. ['OMOJIOrHYeCK A Psijl MPeIeIbHBIX
OJIHOOCHOBHBIX KapOOHOBBIX KHCJIOT, UX HOMEHKIJIATypa U
u3oMepHst. XUMHYECKHE CBOMCTBA KAPOOHOBBIX KHCIIOT.
O6pazoBanue (HyHKIIMOHATBHBIX MPOU3BOAHBIX KAPOOHOBBIX
KHCI0T. Peakuuu strepudukanun. AHTAAPUIBI KApOOHOBBIX
KUCJIOT, UX MoJIydeHue u npuMeHeHne. CrnocoObl MoTyueHus
KapOOHOBBIX KUCIOT. OOIIHE CIOCOOBI MOTyYEHUS:
OKHCJICHHE aJIKaHOB, aJIKCHOB, IIEPBUYHBIX CIIUPTOB,
anpJeruioB. BaxHeile npeacraBuTenu KapooOHOBBIX
KUCJIOT, UX Onosjorudeckas posib. CTpoeHue u
HOMEHKJIaTypa CIIOKHBIX (UPOB, MEKKIACCOBAS U30MEPUS
¢ KapOOHOBBIMU KUCIOTaMU. CIOCOOBI TOTYYEHUS CIOKHBIX
a¢upoB. JlaBcaH Kak MpeCTaBUTENb CHHTETHUECKUX
BOJIOKOH. XUMHUYECKHE CBOMCTBA U IPUMEHEHUE CIIOKHBIX
3¢upoB. Kupbl Kak cJI0KHbIe 3DUPHI TTUIIEPUHA.
KapOoHOBBIE KUCIIOTHI, BXOSIINE B COCTaB KHUPOB.
XUMHUYECKUE CBOMCTBA KUPOB: THIIPOIN3, OMBLICHUE,
TUpUpoBaHue. buonornyeckas posb KUPOB, UX
WCII0JIb30BaHKE B OBITY U IPOMBIIUIEHHOCTH. Comn

v, T
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KapOOHOBBIX KUCIIOT. MbLIa, CYIITHOCTh MOIOIIETO JCHCTBUSI.
OTtHoleHue Mblia K )KecTkoi Boje. CHHTETUYECKUE
Motomue cpeacrsa — CMC (neTepreHTsl), Ux
IIPEUMYILECTBA U HEAOCTATKHU.
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Tema 2.8.
VYrinesomsl.
AMWHBI,
AMHHOKUCJIOTEL,
Oenxu

[Tonsitre 06 yrineBoaax. Kimaccudukanus yrieBonoB. MoHo-
, Id- ¥ TIoJiucaxapuibl. buonorudeckast poiib yriaeBoJI0B, UX
3HAYCHHE B )KM3HU YeJIOBeKa U o0miecTBa. MOHOCaxapu/Ibl.
['moko3a, crpoeHue ee MOJIEKybl U (PU3NYECKUE CBOWCTBA.
Tayromepus. XMMHUYECKHE CBOMCTBA TIIFOKO3bI: PEAKIIMH 110
aBJACTUTHOM TpyIIe («CepeOPsHOTO 3epKaiay, OKUCICHUE
A30THOM KUCIOTOU, THAPUPOBaHKE). Peakiiuu riiroKo3bl Kak
MHOTOQTOMHOTO CITUPTA: B3aUMOJICHCTBHUE TITIOKO3BI C
ruapokcuaoM meau (I1). Paznuunbie Tunsl 6poxeHus
(cmupTOBOE, MOJIOYHOKHCIIOE). [ TI0K03a B IpUpOIE.
buonorudeckas poss U mpUMEHEHHE TIIOK03bl. DpyKTO3a
KaK u30Mep TII0K03bl. CpaBHEHHUE CTPOCHHS MOJIEKYIIBI U
XUMHUYECKHUX CBOMCTB TIFOKO3bI U (pyKTO3bl. DpyKTO32a B
MpHUpoJie U ee Ouosioruyeckas poib. Jlucaxapusl.
Crpoenue aucaxapuaoB. CTpo€HHE U XUMUYECKHE CBOMCTBA
caxapo3ssl. JIakTo3a 1 ManbT03a KaK M30Mephl CaXxapo3bl.
[Tonmucaxapuasl. OO1IEE CTPOCHUE TTOTHCAXaPHUIOB.
Crpoenue Mosiekynbl kpaxmana. Duzndeckue cBOMCTBa
Kpaxmaja, ero HaXx0XJIeHHE B IPUPOJIE U ONOTOTHIeCcKast
poab. ['mukoreH. XuMuueckre CBOMCTBA Kpaxmania.
CpaBHEHHE CBOMCTB Kpaxmaja U LEJTI0JIO3bI.
Knaccudukanus u uzomepust aMuHOB. ['oMosioruaeckue
PAIBI IpeeNbHBIX anudaTHUYeCKUX U apOMaTHUECKUX
aMHHOB, U30MEPHS U HOMEHKJIaTypa. XMMHUYECKUE CBOMCTBA
amMuHOB. [Ipumenenue u nosydenne amuHoB. [lonsaTue 06
aMUHOKHCIIOTaX, UX KJIacCU(PUKAIUSI U CTPOCHHUE.
JIBOMICTBEHHOCTh KMCIIOTHO-OCHOBHBIX CBOWCTB
AMUHOKHCIIOT U €€ PUYUHBI. Peakium KoHIeHcaluu.
[lentunnas cBsi3b. CHHTETUYECKUE BOJIOKHA.
Knaccudukanus BonokoH. [logyyeHnne aMuHOKUCIOT, UX
npuMeHeHue u ouonoruyeckas ¢pyukuus. benku. benku kak
NpUpPOJHbIE MoaUMepsL. [lepBuyHas, BTopuyuHas, TpeTUUHAS
U YeTBEPTUYHAS CTPYKTYPHI OCIKOB. X UMUYECKUE
CBOICTBa O€JIKOB: TOpeHuUe, IeHATypalusl, THAPOIIU3,
KayecTBEHHbIE (IIBETHBIE) peakiuu. buonoruueckue
(GyHKIMM OENKOB, MX 3HAYCHHE.

vV, T
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Tema 2.9.
AzoTcoaepixail
ne
reTepOLUKINYEC
Kue
COCIMHEHMUS.
Hyxknennosbie
KHCIIOTHI.
buonornuecku
AKTUBHBIE
COEIMHEHUS

Hyxneunnosblie kucnotsl. HykiieMHOBBIE KUCIOTHI KaK
IPUPOAHBIEC NOaUMepsl. HykiieoTn !, X CTpoeHuUe,
npumepsl. AT® n AIID, ux B3auMOIpeBpalLEHUE U POJIb
atoro npouecca B npupoze. [lonsartue JJHK u PHK.
Crpoenne J1HK, ee nepBuuHas 1 BTOpUYHAS CTPYKTYpa.
Perukanus JIHK. Tlonsitie o pepmenTax kak o
OMOJIOTUYECKUX KaTalIu3aTopax O0eIKOBOM MPUPOIbI.
Knaccugukamus ¢pepmenton. 3HaueHue GHepMEeHTOB B
OMOJIOTUH U TPUMEHEHHE B IPOMBIIIITIEHHOCTH. [loHATHE O
BuTtamuHax. Ux knaccudukarnus u o6o3nauenue. [lonarue o
rOpMOHaX Kak OMOJIOTHYECKH aKTUBHBIX BEIIECTBAX,
BBINIOJIHSAIOLIUX SHIOKPUHHYIO PET YISO
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KHU3HEIEATENILHOCTH opranm3MoB. Kimaccudukanms
TOPMOHOB: CTEPOUIbI, IPOU3BOAHBIE AMUHOKUCIIOT,
MOJIUTIETITUHBIE U OEIKOBBIE TOPMOHBL. OTIE/IbHBIC
IIPEACTaBUTENN: ICTPATUOI, TECTOCTEPOH, UHCYIIMH,
anpeHaiuH. [loHsTue o nekapcTBax Kak
XMMHOTEpaeBTUUECKUX Mpenaparax. [ pymnmsl JiekapcTs:
cynb(aMupl (CTpENTONN ), AHTUOMOTHKY (MIEHULIMILINH),
AQHTUIHUPETUKHU (aCIHUPUH), aHAIBI€TUKU (aHAJIBI'UH).
MexaHu3M IeUCTBUSA HEKOTOPBIX JIEKAPCTBEHHBIX
IIPEnapaToB, CTPOEHUE MOJIEKYJI, IPOTHO3UPOBAHNE CBOMCTB
Ha OCHOBE aHaJIM3a XMMHUYECKOT0 CTPOCHMS. AHTHOUOTHKH,
UX KJ1accu(uKalus 1o CTPOCHUIO, TUITY U CHEKTPY
JNENCTBUS.

[Ipumeuanue: T — TtectupoBanue, P — Hanmcanue pedepara, Y — ycrtHbIl ompoc, KP —
KOHTpOJIbHAs paboTa

2.4.2.12.4.3. lIpakTuyecKue 3aHATHSI/ CEMHHAPBI

No dopma
pa3 | HaummenoBanue TEKYLIETO
Coneprxanue paszaena
JIeNT | pa3ziesioB U TEM KOHTPOJISI
a
1 2 3 4
1 cemecmp
Pazgen 1. O0mas u HeopraHudeckass XuMUS
1 Tema 1.1. CocraB BelecTBa. XUMHYECKHUE DIIEMEHTEL. 3aKOH vV, T
XuUMHsT — HayKa | IMOCTOSTHCTBA COCTaBa BeleCTB. BelecTBa MOJEKYISIPHOTO
0 BEIECTBAax ¥ HEMOJICKYJISIPHOTO CTPOCHHMsI. 3aKOH ABOTaJpO U €To

Crpoenue atoma | cienctBus. M3mepenue BemectBa. Macca aToMOB U
MOJIEKYIl. ATOMHAsI eTuHHUIa Macchl. OTHOCUTEIbHBIE
aTOMHas U MoJIeKyJsipHast Macchl. KonnuecTBo BemiecTsa.
Yucno ABoraapo. MossipHas macca. 3akoH ABOTaIpo U €ro
ciencTBusi. MomsipHbIi 00beM BELIECTB B ra3000pa3HOM
COCTOSIHUU. ATperaTHble COCTOSTHUS BeliecTBa. Trepaoe
(kpucTaymnueckoe u aMopgHOE), KUIAKOE U ra3000pa3HOe
arperatHble cOCTOSIHUA BelecTBa. CMeCcH BEIecTB.
Paznuums Mexxy cMecsiMU U XUMUYECKUMU COCTMHEHHUSIMHU.
MaccoBas 1 00beMHast JOJIH KOMIIOHEHTOB CMECH.
CoBpeMeHHbIE MPECTABICHUS O CTPOCHUHU aTOMa.
KopnyckynsipHo-BOTHOBOM Ayann3M 4acTUI] MUKPOMHUPA.
CoctaB aToMHOTO siipa. HyKJIOHBI: IPOTOHBI U HEUTPOHBI.
N3oTtonbl 1 HYKIHABL. DNEKTPOHHAs 000J0YKa aTOMOB.
[TonsiTHe 00 MEKTPOHHOM OPOUTAIIN U DJEKTPOHHOM
obnake. KBaHTOBBIE YHCIIa: TTIABHOE, OPOUTAIBEHOE
(moGouHoe), MarHUTHOE U CIMHOBOE. Pacnpenenenue
AJIEKTPOHOB 10 YHEPTETUYECKUM YPOBHSM, MOTYPOBHSIM U
OpOUTANISIM B COOTBETCTBUU C MPUHIIMIIOM HAaUMEHbIIIEH
sHepruu, npuHiunoM [laynu u npasunom 'yHna.
DNEeKTPOHHBIE KOH(DUTYpAIIMH aTOMOB XMMHYECKHUX
2JIEMEHTOB. BasieHTHBIE BO3MOKHOCTH aTOMOB XUMUYECKIX
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9JIEMEHTOB. DJIEKTPOHHAs KJIaCCU(DUKALIUS XUMUYECKUX
9JIEMEHTOB: S-, P-, d-, f-31eMeHThI.

Tema 1.2.

[Tepuonnueckuii

3aKOH U

[Tepuonnueckas

cucremMa
XUMHUYCCKUX
3neMeHToB /1.

. Menneneesa.

Crpoenue
BEIIEeCTBA

[Tepuonnueckas cucrteMa u crpoeHue atoma. uznueckui
CMBICII TTIOPSAIKOBOTO HOMEpPA AIEMEHTOB, HOMEPOB I'PYIIIbI
u nepuoja. [lepuoanyueckoe N3MEHEHNE CBOVICTB
3JIEMEHTOB: pauyca aToMa; SHEPruyd HOHU3ALNH;
3IEKTPOOTPULATEIIBHOCTH. [IpHUMHBI N3MEHEHUS
METAJUINYECKUX U HEMETANIMYECKUX CBOMCTB JIEMEHTOB B
rpynmnax v nepuojax, B TOM 4rciie OOJbIIUX U
cBepxOombmux. 3HaueHue [lepuoauueckoro 3akoHa u
[Tepuonnueckoit cuctemMbl XUMHUYECKUX eMeHToB Jl. U.
MenpeneeBa uisl pa3BUTHSI HAYKU U IOHUMAHUSIXUMUYECKOU
KapTUHbI Mupa. [loHdaTHE 0O XUMUYECKOU CBSA3U. THUIbI
XUMHUYECKUX CBSI3€M: KOBAJIECHTHAsI, HOHHAS, METAJUINYECKAS
u BojopoaHas. KoBaneHTHas xumuyeckas cBs3b. [[Ba
MexaHu3Ma 00pa30BaHUsI ATOM CBA3U: OOMEHHBIN U
JIOHOPHO-akuenTopHblid. KoBaneHTHAs mosisipHas u
HemoJsipHas cBsA3U. MloHHas xuMuueckas cBs3b. KpaiiHuil
Cly4ail KOBAJICHTHOM NOJIAPHOM CBSA3U. MexaHnu3m
00pa3oBaHUsl HOHHOU CBsI3U. MIOHHBIE KpUCTAIIINYECKHE
PELIETKH U CBOMCTBA BEIIECTB C TAKUMH KPUCTAJIJIAMH.
Merammueckast Xumudeckasi cBsi3b. OcoObIN TUTT
XUMHUYECKOM CBSI3M, CYIIECTBYIONIUN B METAJIJIaX U CIUIaBax.
CaolicTBa METAIIMYECKOU CBA3U. BomopoaHas xumuyeckas
cBs3b. Mexanu3m 00pa3oBaHus Takou CBs3U. Ee
KJ1acCUpUKaIUs: MEXMOJIEKYIIpHAas U
BHYTPHUMOJIEKYJISIpHAs: BOJOPOAHBIE CBSI3U. PU3HUECKHE
CBOICTBA BEIIECTB C BOJIOPOJIHON CBS3BIO.
Kommiekcoo6pazoBanue. [ToHsTHE O KOMIUIEKCHBIX
coenuHeHusx. KoopanHanmoHHOE 4yucio
KOMIUIeKcooOpa3zoBarensi. BHyTpeHHssa 1 BHenIHss cdepa
KoMIuiekcoB. HoMeHKnaTypa KOMIUIEKCHBIX COECAUHEHUH.
Wx 3HaueHue.

vV, T

Tewma 1.3.
[Tonumepsl
JucnepcHsie
CUCTEMBI

Heopranunueckue nosumMeps! u oprannyeckue. CTpyKTypbl
MOJIMMEPOB, UX KJIACCU(PHUKAIUSA U CIOCOOBI MOTYUCHHUS.
Knaccudukanus gucrnepcHbIX CUCTEM B 3aBUCUMOCTH OT
arperaTHoOro COCTOSIHUS TUCTIEPCUOHHON Cpebl U
JMCTIEPCHOM (a3bl, a TAKKE MO pazMepy UX YacTHII.
I'pyboaucniepcHbIe M TOHKOAUCTIEPCHBIE CUCTEMBI. DPHEKT
Tunpans. Koaryssius B KOJUIOUIHBIX pacTBOPax. 3HAUCHUE
JMCTIEPCHBIX CHCTEM B KUBOW U HEXXHUBOU MPHUPOJIE U
PAKTUYECKOMN KU3HU YEIOBEKA.

PV, T

Tema 1.4,
XHMHUYECKHUE
peaKkuuu.
PactBOpEBI

Knaccugukanus XuMHUUeCKUX peakluii B OpraHuuecKon u
HeopraHuuyeckoi xumuu. [fonsaTne 0 XUMHUUECKON peaKuu.
Peaxium, naymue 6e3 n3MeHEeHHs Ka4eCTBEHHOIO COCTaBa
BELIECTB U C U3BMEHEHUEM COCTaBa. BeposTHOCTH
NPOTEKAHNs XUMHUUYECKUX peakuii. BHyTpeHHsIs1 2Heprus,
sHTaNbNM. TermnoBoil 3h(hexT XUMHUUECKUX PeaKkIni.
Tepmoxumuueckue ypaBHeHUs. CTaHAapTHAsI SHTAIBIINS
peakuuii u o6pazoBanus BemecTB. 3akoH I'. W. 'ecca u ero
ciencTBus. DHTponus. CKOPOCTh XUMUYECKUX PEAKIIHI.
[TonsTe o ckopoctu peakiuii. CKOpocTh TOMO- U

Y, T
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reTepOreHHOM peakuuu. JHeprus akTuBauuu. GakTopsl,
BJIMSIOLINE HA CKOPOCTh XUMHUYECKOH peakuu. [lonsatue o
pactBopax. PU3MKO-XUMHUUYECKasi IPUPOJA PACTBOPEHUS U
pacTBOpoB. B3aumonencTBue pacTBOPUTEIS U
PacTBOPEHHOI0 BeUIECTBA. PacTBOPUMOCTD BEILIECTB.
CriocoObI BEIpaKEHHS KOHIICHTPAIIUN pacTBOpoB. Teopust
JNIEKTPOJUTHYECKON JUcconanuu. Mexanusm
JUCCOLMALIMN BEIECTB C Pa3JIUYHBIMUA TUITAMHA XUMHUYECKHUX
cBsA3eil. OCHOBHBIE NOJIOKEHUS TEOPUH IEKTPOIUTUUECKON
muccouuanuu. CTeneHb 3IEKTPOIUTUYECKON TUCCOLMalun
U GakTopsl ee 3aBUCUMOCTH. CHUJIBHBIE U CpEIHUE
ANEKTPOJIUTHL. J{ncconmanys Boapl. BogopoaHblit
nokasaresnb. CpeJia BOJIHBIX paCTBOPOB AJIEKTPOJIUTOB.
I'unponus kak oOMeHHbIN nporiecc. HeoOpaTumblit
TUAPOIIN3 OPraHUYECKUX U HEOPraHUYECKUX COCUHEHNN U
€ro 3Ha4CHHE B MPAKTUYECKOM IEATEIIBHOCTH YEJIOBEKA.
OO6paTtumslii ruaponus cosneid. CTyneH4yaTbii THIPOIH3.
[IpakTHueckoe NpUMEHEHHE

Tema 1.5. [TonsiTHE 006 OKUCIUTENHLHO-BOCCTAHOBUTEIbHBIX peakiusix. | Y, T

OxwucaurenpHo- | OKuCINTEIN U BocCTaHOBHTEIH. OKUCINTEIHRHO-

BOCCTAaHOBUTEIb | BOCCTAHOBUTEIbHAS IBOMCTBEHHOCTh. Kiaccudukarms

HBIE PEAKITUU. OKHCITUTEITHFHO-BOCCTAHOBUTEILHBIX PEAKIINi. XUMHUIECKUE

DJIEKTPOXUMHUYE | ICTOYHUKH TOKA. DJIEKTPOAHBIEC MOTEHIUAIBL. Psij

CKHE TPOIIECChl | CTAaHAAPTHBIX AJIEKTPOIHBIX MOTEHIIUAJIOB
(3MEKTPOXUMUYECCKUHN Psijl HAPSDKEHU METAJIJIOB).
lanpBaHWYECKHE PTIEMEHTHI M IPUHIIAITB UX PAOOTHI.
CocTraBiieHHE raJiIbBAHUYECKUX JIEMEHTOB. DJIEKTPOJIU3
pacIuIaBOB U BOJIHBIX PACTBOPOB ANEKTPOIUTOB. [Iponecchl,
MPOUCXOAAIIME HA KATOAE U aHOJE. Y paBHEHUS
AJIEKTPOXUMHUUECKUX IporeccoB. [IpakTuueckoe
MIPUMEHEHHUE AJIEKTPOJIN3a.

Tema 1.6. Knaccudukanus HeopraHudeckux BemiecTB. [Ipocteie u vV, T

Knaccudukarms | CTOXKHBIC BELIECTBA. Oxkcuibl, THIPOKCHUIBI, COMU (KX

BEILICCTB. KJ1accu(UKaIus, XUMUIECKUe U (PU3NIECKHE CBOWCTBA U

Tpoctsre OCHOBHBIE CTIOCO0BI TIosTydeHus1). Metasibl. [lonoxenue
METaJUIOB B MIEPUOUICCKON CHCTEME M 0COOCHHOCTH

BeIecTBa. cTpoeHHs ux aroMoB. O0mue pu3ndecKue U XUMUICCKUE
CBOMCTBa MeTAJIOB. [IpOMBIIIIIIEHHBIE U TA0OPAaTOPHBIC
crocoObl nony4yeHus: metayuioB. Hemetamsl. [lonoxxenue
HEMETAJUIOB B IIEPHOIUICCKON CUCTEME M OCOOCHHOCTH
cTpoeHHs X aToMoB. O0mue GU3nIecKrue U XUMUIECKUE
CBOMCTBa HeMeTaoB. [IpombllieHHbIe U Ta00paTOPHBIE
CIOoCcOOBI MOMYyYEHHS] HEMETAJUIOB.

Tema 1.7. Bopaopoansie coenrHenust HeMeTamaoB. OKCUIbI U vV, T

OcHoBHBIC AHTUIPHUIBI KAPOOHOBBIX KUCIOT. KHUCIOTHI Oprannueckue u

KJ1acChl Heoprannueckue. Knaccudukanus opraHM4ecKux u

HEOpPraHWYeCKd | HeOpraHudeckux KuciaoT. O0iume cBoicTBa KUCIOT.

X" OcCHOBaHHUsI OpraHUYeCKUe U HeOpraHUYECKUeE.

OpraHUYEeCKUX AmboTepHbIE OpraHnYecKre U HeOpraHNUeCKHe

COECIUHEHUI coenuHeHUs. OCOOCHHOCTH CBOMCTB COJICH OPraHMYECKUX U

HCOPraHN4YCCKUX KUCIIOT. I'eneTnyeckas CBA3b MCKIOY
KJIaCCaMU OPraHNvYCCKUX U HCOPTAHUICCKUX COCIUHEHUI.
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8 Tema 1.8. S-DOnemeHThl. Bogopos. /[BoiicTBEHHOE TIOJIOXKEHUE v, T
Xumust BOJIOpPOJA B IEPUOANYECKOM cucTeMe. M30Tombl BOIOpOaA.
3JIEMEHTOB Poxnbs Bonoposa B )kUBOM U HeXUBOM nipupoze. Boxa. Poib

BOJIBI KaK CPeI000pa3yIOIIEro BEmecTBa KICTKU. DIEMEHTHI
I, I A-rpynm. O6mas XxapakTepuCTHKA IIEITOYHbIX
metauioB. [lomyuenne, hu3nveckue 1 XUMHYECKHIE
CBOMCTBA ILIEIOYHBIX METAIIOB. P-DJIEMEHTHI.
XapakTepucTuKa allOMUHUS, YTiepoa, KpeMHU,
raJloreHoB, XaNbKoreHoB. [lorydenne, ux Gu3ndeckue u
XUMHYECKHEe cBoHcTBa. DneMeHThI |V , V A-rpynm. O0mas
XapaKTEepPUCTHUKA 3JIEMEHTOB 3TUX I'PYIIIl HA OCHOBAaHUU UX
noJioxkenusd B [lepuoauueckon cucreme sanementoB /1. U.
MenneneeBa u ctpoeHust aToMOB. OCOOEHHOCTH CTPOEHUS
aTOMOB d-3JIEMEHTOB

Paznen 2. Opranndeckast XUMUs

9 Tema 2.1 [TonsiTHE 06 OPraHNYECKOM BEIIECTBE U OPraHUYECKOMN vV, T
[Ipeamer xumun. KpaTkuii ouepk HCTOpUN Pa3BUTHSI OPraHUYECKOU
OPraHn4ecKou xuMHH. OCHOBHBIE MOJIOKEHUS TEOPUH CTpoeHUst A. M.
xumun. Teopusa | byrnepoBa. XumMu4eckoe CTpoe€HUE U CBOMCTBA
CTpOEeHUs oprannueckux BemiecTs. [lonstue 06 nuzomepun. CriocoOsl
OPraHN4YeCKUX 0TOOpaKeHUS CTPOSHUS MOJIEKYIbI ((POPMYIIBI, MOJICTIH).
COEIMHEHUI Krnaccudukanus opraHMuecKrx BEIIECTB B 3aBUCUMOCTH OT

CTpoeHHus yriepoanoi nenu. [loustue GyHKIIMOHATBHOM
rpynnbl. [IoHsATHE 0 TUITAX KU MEXaHU3MAaX peaKrid B
OPraHN4eCcKO XUMHUH.

10 | Tema 2.2 [Tonsatue 06 yrimeBomopoaax. OcoOOEHHOCTH CTPOCHHS vV, T
[IpenenbHble MpeiebHBIX YTIIEBOAOPOIOB. AJIKaHbI KaK MPEACTaBUTENN
YIA€BOJOPOIbL. | MPEAETbHBIX YIIIEBOIOPOA0B. XUMHUECKHUE CBOICTBA
OTUJICHOBBIE U | aJKaHOB. Peakiuu: rajJoreHMpoBaHe, HUTPOBAHUE,
JTMEHOBbIE JETUPUPOBAHUS, TOPEHUS, KATATUTHYECKOTO OKUCIICHUS
yIAeBOAOPOAbl | amkaHOB. KpeKuHT ankaHOB, pa3jiNyuHbIe BUbI KPEKUHTA,

IPUMEHEHHE B MPOMBIILITIEHHOCTH. [Inposn3 u koHBepcus
MeTaHa, U3o0MepH3anus akaHoB. O6IacTH NIPUMEHEHUS
ankaHoB. [IpoMblIeHHbIE CLIOCOOBI MOTYYEHHUS aJTKaHOB:
MOJIY4€HHE U3 IPUPOIHBIX UCTOYHUKOB, KPEKUHT
napaduHOB, NOTyYEHHE CUHTETUYECKOTO OCH3MHA,
razuukanus yris, TuapupoBanue aikaHoB. JlabopaTopHsie
CrocoObl OJTy4YeHHs allkaHOB: cuHTe3 Bropia, nekap-
OOKCUIIMPOBAHUE, TUAPOIN3 KapOuIa aTlOMUHUS.
['omonoruueckuii psii 1 HOMEHKIIATypa HUKIOATIKAaHOB, UX
obmas ¢popmyna. [loxydenue u puznyeckue cBocTBa
LUKJIOAIKAHOB. XUMHUYECKUE CBOMCTBA LIMKIIOATIKAHOB.
Peakuuu npucoeiMHeHUS U paMKaIbHOTO 3aMELICHUS.
I'omonoruueckuit psia u obmast Gopmyrna ankeHOB.
H30oMepust 3TUIIEHOBBIX YIIIEBOJOPOIAOB: MEKKIIACCOBas,
YIJIEPOJHOIO CKEJIETa, MTOJI0KEHUS KPATHOM CBS3H.
Oco0eHHOCTH HOMEHKJIATYPhI STHJICHOBBIX YIIIEBOJOPOIOB.
du3nyecKre CBONCTBA aJKEHOB. XUMHYECKHUE CBOMCTBA
AJKEHOB. Peakuuu rajoreHupoBaHusl,
TUAPOTraIOr€HUPOBAHMS, TUAPATALINH, TUIPUPOBAHUS.
[TpaBuno MapkoBHHKOBa U 3aiinieBa. JlabopatopHble
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crocoObl oydeHus ankeHoB. [lonarue u knaccudukanus
JMEHOBBIX YIJIEBOJ0POAOB 10 B3aUMHOMY PACIOJIOKEHUIO
KpaTHBIX CBSI3€M B MOJIeKye. HoMeHkarypa JUEHOBBIX
YTJIEBOAOPOOB. XUMHUYECKHE CBOMCTBA AJIKAIUCHOB.
[Honumepuzanus aueHoB. CriocoObl MOJTyYEHUS IUEHOBBIX
yriaeBoaopoaoB: pabotsl C. B. JleGeneBa, neruapupoBanue
AJIKaHOB.
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Tema 2.3.
AIleTHUIICHOBEIC
YTJIEBOAOPOBI.
ApomaTtuyeckue
YIJIEBOJOPO,IbI

I'omonoruueckuit psia u obmast popmysia ajlKUHOB.
Homenknarypa aneTuieHOBBIX YINIEBOIOPOI0B. M3oMepus
MEXKKJIacCOBasi, YrJIEPOIHOTO CKEJIETa, MOJI0XKEHUS KPaTHON
CBsI3M. XMMHUYECKUE CBOMCTBA U MPUMEHEHHUE AJIKUHOB.
Peaknus Kyueposa. [IpaBuno MapkoBHHKOBa
MPUMEHUTENBHO K anetuieHaM. [loBrkHOCTh aToMa
BOJIOpoJa (KUCIOTHBIE CBOMCTBA aTKUHOB). OKUCIIEHNE
ankuHoB. Peakuus 3enunckoro. [lpumenenue
alleTUJIEHOBBIX YIieBoA0po10B. [lonuBuHMIaneTar.
[Tonydyenne ankuHoB. [lonyyeHue arneTuneHa nUpoIu30M
MeTaHa 1 KapOUJHBIM MeTOJ0M. beH30:1 kak mpe/cTaBUTeNb
apeHoB. Pa3zBuTue npeacTaBieHuil 0 CTpOCHUU OEH3071a.
CoBpeMeHHBIE TTPEICTABICHUSI 00 JIEKTPOHHOM U
MIPOCTPAaHCTBEHHOM CTpOoeHHH OeH3oJ1a. 'omosoru OeH3ona,
WX HOMEHKJIaTypa, obmias popmyna. duznueckue cBOMCTBa
apeHoB. XMMHUYECKHE CBOMCTBA apeHOB. IIpumeps! peaknuit
3NEeKTPOUIBHOTO 3aMEIEHHS: TaJOreHUPOBAHUS,
ANKWJINPOBAaHUS, HUTPOBaHUs, CylbpupoBanus. Peakiumn
TUAPUPOBAHUS U MPUCOCTUHEHUS XJI0pa K OEH30.y.
Oco0eHHOCTH XUMHYECKHUX CBOWCTB FTOMOJIOTOB O€H3071a.
[IpupoaHble HCTOYHUKN apOMATUYECKUX YTIIEBOJI0-

po10B. ApomaTH3aliys aJKaHOB U [IUKJIOAIKAHOB.
AnkunupoBaHue OeH3oa.
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Tema 2.4.
[Ipupoueie
HMCTOYHUKHU
yTJI€BOI0POJIOB

Haxoxnaenue B mpupoe, coctaB u (pU3NYECKUE CBOMCTBA
HedTu. [IpombimnenHas nepepadboTka HedTH.
Pextuduxamnus nedtr, oOCHOBHBIC (PpaKIUU €€ pa3aeIeHus,
UX UCIoJIb30BaHue. BropuyHas nepepaboTka
HedTenpoaykToB. KauecTBO aBTOMOOMIBHOTO TOIUIMBA.
OxranoBoe yucio. [IpupoaHblii U MOMyTHBIN HEPTIHON
ra3pl. CpaBHEHHE COCTaBa MPUPOTHOTO U MOIMYTHOTO Ta3oB,
UX MPAKTUYECKOE UCIONIb30BaHue. KaMeHHBIN yromb.
OcHoBHbIE HamMpaBIEHUS UCIOIH30BAHUSI KAMEHHOTO YIJISL.
KokcoBaHnne kaMeHHOTO YTJisi, BOKHEHUIIUE MPOJAYKThI 3TOTO
nporecca. JKOJIOTUYECKUE aCTIeKThl JOOBIYH, epepadoTKU
Y VICTIOJIb30BAHUS TOPIOUMX HCKOMIAEMBIX.

v, T
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Tema 2.5.
l'anpoxcunbHbie
COEIMHEHUSI

Knaccugukarus cnupToB 10 THITY YIJIEBOJOPOJHOTO
pajuKaa, Yucily TUAPOKCUIIBHBIX TPYI U TUILY aToMa
YIJI€pOAa, CBA3aHHOTO C THAPOKCUIIBHOW TPYIIION.
DNEKTPOHHOE U NPOCTPAHCTBEHHOE CTPOEHUE
THJIPOKCUIIBHOM Ipymibl. BausiHue cTpoeHus ciupToB Ha UX
¢usnyeckue cpoiicTBa. ['oMoornueckuit psj npeaenbHbIX
OJIHOATOMHBIX CIIUPTOB. MI30MepHs 1 HOMEHKIIATYpa
AJIKaHOJIOB, UX 00mIast popMysa. XuMHUUECKUE CBOICTBA
aJIKaHOJIOB. PeaklimoHHas CIoCOOHOCTD MPeeTbHBIX
OJIHOATOMHBIX CIMPTOB. Peakium, noarsep:xaaronme
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KHMCJIOTHBIE CBOMCTBA CIUPTOB. Peakuuu 3aMmereHus
TUAPOKCUIIBHOM rpynnbl. MexXMOJEKyIsIpHas JeruapaTaius
CIHMPTOB, YCIOBUS 00pa30oBaHMs MPOCTHIX APupoB. CriocoObl
MIOJIy4EHUS COUPTOB. [ 'MApOIIN3 rajnoreHaakaHoB.
I'unparanus ankeHoB, yCIOBUS €€ IPOBEACHUS.
BoccranoBienue kapOOHMIBHBIX COSTUHEHUH.
MHoroaromMHsle ciupThl. MI30Mepus 1 HOMEHKIIaTypa
IpeJCTaBUTENIEH ABYX- U TPEXaTOMHBIX CIIUPTOB.
Oco0eHHOCTH XMMHUYECKHUX CBOWCTB MHOTOATOMHBIX
CIUPTOB, UX Ka4eCTBEHHOE OOHapyxeHue. OTaenbHbIe
IPEICTaBUTENIN: STHICHIJIMKOb, [IMLEPHUH, CIOCOObI MX
MOJIy4EHUsl, IPAKTHUECKOe puMeHeHue. OeHo.
DNEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOEHUE (heHoJIa.
B3aumHoe BIusiHUE apOMaTUYECKOTO KOJIblia U
TUAPOKCUIIBHOM Ipynibl. XMMUYECKHE CBOMCTBA peHOJIa
KaK (PyHKIIMSI €r0 XUMUYECKOIro cTpoeHus. bpomupoBanue
(eHosa (KauecTBEHHAs PeaKIysl), HUTpOBaHUE (MUKPUHOBAs
KHCJIOTa, €€ CBOMCTBA U mpuMeHeHue). ObpazoBaHme
OKpaIIeHHBIX KoMIIekcoB ¢ noHoM Fe®'. [Tpumenenne
(denona. [lomyuenue heHoma B MPOMBITIUICHHOCTH.

14

Tema 2.6.
AJpaeruasl u
KETOHLI

['omonoruueckue pssbl abaerua0B u KeTOHOB. [loHsATHE O
KapOOHMIIBHBIX COCTMHCHUSIX. DIEKTPOHHOE CTPOCHUE
KapOOHUIILHOM Ipymbl. M3oMepus 1 HOMEHKIaTypa
albIETuI0B U KeTOHOB. du3nuyeckue cBOUCTBA
KapOOHMJIBHBIX COCTMHEHUH. XUMHUYECKHUE CBONCTBA
albJAETUIOB U KETOHOB. Peakiiny OKUCIICHUs alIbJIETHIOB,
KaueCTBEHHbIEC PEAaKIMKU Ha AJIbJICTUAHYIO rpymiy. Peakunu
MOJIMKOHJICHCALIUU: 00pa3oBaHue
(dhenonodpopmanpaeruaHbIX cMo. [IpumeHenne u
noJiyuyeHue KapOOHWIbHBIX coenquHeHunil. [Ipumenenue
aJbJICTUI0B U KETOHOB B OBITY U IPOMBILIIIEHHOCTH.
Anbleruipl ¥ KETOHBI B pupoe (3pupHbIe Macia,
(dhepomonsnl). [lomyuenne kapOOHUIBLHBIX COCAMHEHHUI
OKHCJIEHUEM CIIUPTOB, THIpaTaliueil aJIKNHOB, OKUCIIEHUEM
YTJI€BOJIOPOJIOB.
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Tema 2.7.
KapGoHnoBsie
KHCJIOTBI U UX
MIPOU3BO/IHBIC

[TonsiTHE 0 KAPOOHOBBIX KUCIOTAX U MX KIACCU(PHUKALUS.
DNEeKTPOHHOE U ITPOCTPAHCTBEHHOE CTPOCHUE
KapOOKCHIILHOM rpymmbl. ['oMoJIorn4eckuii psi npeaenbHbIX
OJTHOOCHOBHBIX KapOOHOBBIX KHCJIOT, UX HOMEHKJIATypa U
n30Mepusi. XUMUYECKUE CBOMCTBA KapOOHOBBIX KHCIIOT.
O6pa3oBaHue QYHKIIMOHAIBHBIX MPOU3BOIHBIX KAPOOHOBBIX
KucnoT. Peakiun stepudukani. AHTUAPHUIBI KAPOOHOBBIX
KUCIIOT, UX MOJy4eHue u npuMenenue. CriocoObl mosrydeHus
KapOOHOBBIX KHCIO0T. O0ImKe Coco0b! MOTy4EHUS:
OKHCIICHHE AJIKaHOB, aJIKEHOB, IEPBUYHBIX CIIUPTOB,
aJbJIeTU10B. BaskHelue npeactaBuTean KapOOHOBBIX
KHCJIOT, UX OHosoruyeckas pojb. CTpoeHue u
HOMEHKJIATypa CIOKHBIX 3(UPOB, MEXKKIACCOBAst U30MEPHUS
¢ KapOOHOBBIMH KHcT0TaMH. CriocoObl MOTy4eHHSs CII0KHBIX
3¢upoB. JlaBcaH Kak MMpeICTaBUTENb CHHTETHUYECKUX
BOJIOKOH. XMMHYECKHE CBOMCTBA M MPUMEHEHHE CI0KHBIX
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3¢upoB. Kupbl Kak cIoxHbIE 3()UPHI TIHLEPUHA.
KapOoHOBbIE KHCTOTHI, BXOJSIINE B COCTAB KHUPOB.
XUMHUYECKUE CBOMCTBA KUPOB: TUIPOJIH3, OMBUICHHE,
rupupoBaHue. buosornyeckas posb KUPOB, UX
WCIOJIb30BaHUE B OBITY U MpoMbInuIeHHOCTH. Conun
KapOOHOBBIX KUCJIOT. MbLIa, CYyIITHOCTh MOIOIIETO JEHCTBUS.
OTtHoleHue Mblia K )kecTkoi Boje. CHHTETUYECKUE
motorue cpenctBa — CMC (nereprentsl), ux
IIPEMMYIIECTBA U HETOCTATKH.
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Tema 2.8.
VYrinesomsl.
AMWHBI,
AMHHOKUCJIOTEIL,
Oenxu

[Tonsitre 06 yrineBoaax. Kimaccudukanus yrieBonoB. MoHo-
, IU- U [oJIMcaxapuabl. buosiornyeckas posb yrieBo10B, UX
3HaUEHUE B )KM3HU YeJIOBeKa U oOuiecTBa. MoHOCaxapH/Ibl.
['mroko3a, crpoeHune ee MOJIEKybl U (U3NYECKUE CBOWCTBA.
Tayromepus. XMMHUYECKHE CBOMCTBA TIIFOKO3bI: PEAKIIMH 110
aBJACTUTHOM TpyIINe («CepeOPsSHOTO 3epKaiay, OKUCICHUE
A30THOM KHUCIOTOU, THAPUPOBaHKE). Peakiiuu riiroKo3bl Kak
MHOTOAaTOMHOTO CIIMPTA: B3aUMO/IEHCTBUE TIIFOKO3bI C
ruapokcuaoM meau (I1). Paznuunbie Tunsl 6posxeHus
(cmupTOBOE, MOJIOYHOKHCIIOE). [ TTI0K03a B IpUpOIE.
buonoruueckas poib 1 IpuMeHeHHE II0K03bl. DpyKTO3a
Kak u30Mep IoKo3bl. CpaBHEHHE CTPOEHUS MOJIEKYIIBI U
XUMUYECKHUX CBOMCTB TIIFOKO3bI U (PpyKTO3bl. DpyKTO32a B
MpHUpoJie U ee Ouosioruyeckas poib. Jlucaxapusl.
Crpoenne qucaxapuaoB. CTpoeHHE U XUMUYECKHE CBOMCTBA
caxapo3ssl. JIakTo3a 1 MabT03a KaK M30MEphl CaXxapo3bl.
[Tonmucaxapuasl. OO1IEe CTPOCHUE TTOTHCAXaPHUIOB.
Crpoenue Mosiekynbl kpaxmana. Duzndeckue cBOMCTBa
KpaxMaja, ero HaXoKJeHHEe B IPUPOJe U OHoIorHuecKas
poab. ['mukoreH. XuMuuecKkre CBOMCTBA Kpaxmania.
CpaBHeHUE CBOMCTB Kpaxmaja U LeJUTF0JIO3bI.
Knaccudukanus u uzomepust aMuHoB. ['omonoruueckue
PAIBI IPEIebHBIX aTu(paTHUECKUX U apOMAaTUYECKUX
aMUHOB, U30MEPHs U HOMEHKJIaTypa. XMMHYECKHE CBONCTBA
amuHOB. [Ipumenenue u nonydenre aMuHoB. [lonsitue 06
aMUHOKHCIIOTaX, UX KJIacCU(PUKAIUSI U CTPOCHHUE.
JIBOMCTBEHHOCTh KUCJIIOTHO-OCHOBHBIX CBOMCTB
AMUHOKHCIIOT U €€ MpUYUHBL. Peakiinm KoHAeHcaluu.
[lentunnas cBsi3b. CHHTETUYECKUE BOJIOKHA.
Knaccudukanus BonokoH. [lonydeHre aMuHOKUCIOT, UX
npuMeHeHue u ouonoruyeckas ¢pyukuus. benku. benku kak
npUpoIHbIe ouMepsl. [lepBuunas, BTOpU4Has, TpeTUUHAS
U Y€TBEPTUYHAS CTPYKTYPHI OCIKOB. X UMUYECKUE
CBOICTBa OEJKOB: TOpPEHUE, IeHaTypalus, THAPOJIU3,
KayecTBeHHbIE (IIBETHBIE) peakiuu. buonoruyeckue
(GyHKIMU OENKOB, X 3HAYEHUE.
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Tema 2.9.
AzoTcoaepixai
ue
reTepOLUKINYeC
KHe
COEJIMHEHUS.
HyxknenHosbie

Hyxnennossie kucnotsl. HykiieMHOBBIE KUCIOTHI Kak
IIPUPOAHBIE NOJUMEPBL. HyKII€OTHIBI, UX CTPOECHHUE,
npumepbl. AT® u AJID, nx B3auMoInpeBpalieHue U pojib
storo npotecca B npupoe. [lonsitue IHK nu PHK.
Crpoenue JIHK, ee nepBuuHas U BTOpuyHasi CTPYKTYpa.
Pennmukarus JIHK. Tlonstue o hepmeHTax Kak o
OMOJIOTHYECKUX KaTalIu3aTopax O0eIKOBOM MPUPOIbI.
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KHUCJIOTBHI. Knaccugukamus ¢pepmenton. 3HaueHue GpepMeHTOB B
buonornyeckn | OGMOJIOTUU M IPUMEHEHHE B IPOMBIIIITICHHOCTH. [loHATHE O
AKTUBHBIC ButamuHax. Ux knaccudukanus u o6o3nauenue. [lonsarue o
COEIMHEHUS rOPMOHaX KaKk OMOJIOTHYECKH aKTUBHBIX BEIECTBAX,
BBIIIOJIHSAIOLIUX SHAOKPUHHYIO PETYIISALINIO
KU3HEJEATeIbHOCTH opranu3MoB. Kiaccuukanus
TOPMOHOB: CTEPOUIbI, IPOU3BOAHBIE AMUHOKUCIIOT,
HOJIMIIENTUAHBIE U OEIKOBbIE TOPMOHBL. OTAEIbHBIE
IPEACTaBUTEIIN: 3CTPAJUOJ, TECTOCTEPOH, UHCYIIHH,
anpeHanuH. [lonsTue o nekapcTBax Kak
XMMHOTEpaneBTUUECKUX Mpenaparax. [ pymnmsl ieKkapcTs:
cyiabhaMusl (CTPENTOLN ), AHTUOMOTUKY (TIEHULIUIIIUH),
AQHTUIHUPETUKHU (aCIUPUH), aHATBI€TUKU (aHAJIBI'MH).
MexaHu3M IEeHCTBUS HEKOTOPBIX JIEKAPCTBEHHBIX
IIpenaparoB, CTPOCHUE MOJIEKYJI, IPOTHO3UPOBAHHUE CBONCTB
Ha OCHOBE aHAJIM3a XMMHYECKOTO CTPOEHUS. AHTUOUOTHUKH,
UX Kjaccu(uKanus 1o CTpOCHUIO, TUITY U CHEKTPY
JNEUCTBHS.

[Ipumeuanue: T — TtectupoBanume, P — nHamucanme pedepara, Y — ycrtHBIM ompoc, KP —
KOHTpOJIbHAs paboTa

2.4.4. Conep:kaHue cCaMOCTOATEIbLHON padoThI
He npexycmoTpeHo

2.4.5. IlepedyeHb Y4eOHO-METOAUYECKOr0 OO0ecleYeHUsA VISl CAMOCTOSITEJIbHON PadoThI
o0yyaromuxcs 1Mo JMCHHIINHE
He npeaxycMmoTpeHo

2.4.6 KoHTpOJb U OLIEHKA Pe3yJbTATOB OCBOEHHsS 001Ie00pa30BaTeIbLHOM
JAUCIHHUTILITUHBI

KoHTpoiis, HM oOmeHKa pe3ylbTaToB OCBOEHUS 0O0IIeo0pa3oBaTeIbHON
TUCIMILTNHBI PAaCKPBIBAIOTCS Yepe3 MUCIUIUIMHAPHBIC PE3YJIbTAThl, HANPaBICHHBIC
Ha (opMHUpOBaHUE OOMMX M MPOPECCHOHATBHBIX KOMIIETEHIIMNA MO pas3ieinaM u
TEMaM COJIepKaHUsl yueOHOTro MaTepuarna.

O6mras/ nmpodeccrnonanbHast Pazgen/Tema Tuno oLEeHOYHBIX
KOMITETCHITHUS MEpOTIPUSITHI
OK 01 Tema 1.1, Tema 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, YcTHBIN onpoc
tema 2.1, Tema 2.2, Tema 2.3, TectupoBanue
Tema 2.6, Tema 2.9 Brimonaenue
Tema 1.2, Tema 1.3, Tema 1.4, MPAKTUYECKUX 3aJaHUN
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 Tembl
OK 04, OK 07

JuddepeHurpoBaHHbIN
3ayer

3. OBPA3OBATEJ/IBHBIE TEXHOJIOT YA

3.1.00pa3oBaTe/bHbIE TEXHOJIOTHH NIPH NPOBEACHUH JIEKIHI

Buasl npumeHsieMbIx
Koi-Bo
Ne Tema 00pa3oBaTEIbHBIX qac
TEXHOJIOT U1
1 2 3 4
1 [Tema 1.1. Xumus — Hayka o BemectBax. CTpoeHne aroma 2
Tema 1.2. [lepuoauueckuii 3akoH u Ilepuonuueckas cucrema 2
2 xumuueckux nemeHToB /1. . MenzaeneeBa. CtpoeHue
BEIIECTBA
3 [Tema 1.3. [Tonumepsl. JlucnepcHbie CHCTEMbI 2
4 [Tema 1.4. Xummnueckne peakuuu. PacTBopsl 2
5 Tema 1.5. OKMCIUTENBHO-BOCCTAHOBUTEIBHBIE PEAKIIUH. 2
DIEKTPOXUMHUYECKHIE TTPOIIECCHI
6 [Tema 1.6. Knaccudukanus Bemects. [IpocTeie BemecTna. 2
7 Tema 1.7. OCHOBHBIE KJ1aCChl HEOPTAaHUYECKUX U OPTAaHUYECKUX 2
COE IMHEHNM
8 T 18 X HUKT-Texuomornu, 5
ema 1.8. Xumus anemMeHToB TTpoGieMHbIe JeKIHH,
9 Tewma 2.1 [Ipenmer OpraHM4eCcKOH XUMHH. Teopus crpoenust JEKLINH- 2
OpPraHUYECKUX COETUHEHUI BH3yaIH3aLIH,
10 Tewma 2.2 TlpenenbHble YTIeBOAOPOABL. ITHICHOBBIC H IMCHOBBIC|  MyJIbTUMEIUIHBIE 2
YTJICBOZOPOBI MpE3CHTANN
11 Tema 2.3. AlleTHIICHOBBIE YIIIEBOIOPOIbl. APOMATHYECKUE 2
YTJIEBOIOP OB
12 [Tema 2.4. [TpupoaHbIe HCTOYHUKHU YIIIEBOIOPO/IOB 2
13 [Tema 2.5. 'uapoKCUIIbHBIE COSTUHEHUS 2
14 [Tema 2.6. Anbaerubl U KETOHBI 2
15 [Tema 2.7. KapOoHOBBIE KUCIOTBI U X MPOU3BOIHBIC 2
16 [Tema 2.8. YrueBoasl. AMUHBI, aMUHOKHUCIIOTEI, OCIIKH 2
Tema 2.9. Azotcojepkaiiye reTeporuKInIecKrue 2
17 |coenunenus. HyknenHoBbie KUCIOTHI. Bromornyecku akTuBHbIE
COEIMHEHMSI
HToro no kypcy 32
3.2. O6pa3zoBaTesibHbIE TEXHOJIOTUH MPU MPOBEAeHUH NMPAKTUYECKUX 3aHATHI
Buasl npumeHseMbIx
Kon-Bo
No Tema 00pa3oBaTeNbHBIX yac
TEXHOJIOTUI
1 2 3 4
1 [Tema 1.1. Xumust — Hayka o BemiectBax. CTpoeHue aTomMa TpaauiroHHOE 2
Tewma 1.2. Ilepuoandeckuii 3akoH u [lepuogudeckas cucrema CCMHHAPCKOC 3aHATHC, 2
2 xumudeckux 3nemMeHToB J[. M. Menneneesa. CtpoeHue pasbop peenus
BEIECTBA 3a1a4
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3 [Tema 1.3. Tlonumepst. JlucrnepcHbie CUCTEMBI 2
4 [Tema 1.4. Xumuueckue peakuuu. PacTBopbl 2
5 Tema 1.5. OKuCINTENBHO-BOCCTAHOBUTENIBHBIE PEAKLIUH. 2
DJIEKTPOXUMHUYECKUE ITPOLIECCHI
6 [Tema 1.6. Knaccuduxanus Bemiects. [IpocTeie BeniecTsa. 2
7 Tema 1.7. OCHOBHBIE KJ1aCChl HEOPTAaHUYECKUX U OPTaHUYECKUX 2
COEIMHECHMI
8 [Tema 1.8. Xumusi 251eMEHTOB 2
9 Tema 2.1 IIpeamer oprannudeckoit xumuu. Teopust crpoeHus 2
OpraHU4eCcKUX COeAMHEHUHN
10 Tema 2.2 IIpenenpHble yriaeBogOpOAbl. DOTUICHOBBIE U JUCHOBBIE 2
YTJIEBOIOPO/IbI
11 Tema 2.3. AueTusaeHOBbIE yIIIEBOIOPOAbl. APOMAaTHUYECKHE 2
YTJIEBOIOPO/IbI
12 [Tema 2.4. TIpupoaHbIe HCTOYHUKH YTIIEBOIOPO/IOB 2
13 [Tema 2.5. TuapOKCHIbHBIC COCTUHEHHS 2
14 |Tema 2.6. Anbaeruabl 1 KETOHBI 2
15 [Tema 2.7. KapOOHOBBIE KHCIIOTHI M KX ITPOU3BOTHBIE 2
16 [Tema 2.8. YriieBoabl. AMHHBI, aMUHOKHCIIOTEI, OEIKH 2
Tema 2.9. AzoTcozepikaniye rereponuKInUeCKHe 2
17 |coequnenus. HykienHoBble KHCIOTHL. bronornueckn akTHBHBIC
COEIMHEHHS
HTtoro mo xypcy 32
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4. YCJI0OBUs PEAJIM3ALIMU ITPOI'PAMMBI TIUCHUIIJINHBI

4.1. MarepajbHO-TeXHUYecKass 0a3a, HeoOXxoauMasi Ui OCYLIECTBJICHUA
00pa30BaTeJbHOI0 NpoLecca Mo JMCHHUIINHE

Peanuzyercs nporpamma y4eOHON JUCHUIUIMHBI B KAOMHETE XUMUHU.
O6opynoBaHue yuyeOHOTO KaOUHETa:
- pabouue mMecTa JJis CTYJIeHTOB U IpenojaBateis, ayJuTOpHas J10CKa;
- KOMIUIEKT Y4eOHO-METOAMYECKOH NTOKyMeHTaluu (yueOHUKHU U yueOHble mocoous,
KApTOUKHU-3aJaHusl, KOMIUIEKThl TECTOBBIX 3a/laHUi, OJJIEKTPOHHAs CIPABOYHO-
yueOHasi IuTepaTypa, MyJIbTUMEAUIHBIE 00yYatONIie IPOrpaMMbl);
-HarJsiAHbIe  TIOcOOUst  (CXeMbl, TaONMIbl, W300pa3UTeNIbHbIE U HaTypalbHbIE
ocoous);
- aBTOPCKUN KOMILJIEKT KOMITBIOTEPHBIX MPE3EHTAIUH.

Texnuueckre cpeacTBa OOy4YEHHUs: KOMIIBIOTEp, MPHUHTEp, MPOEKTOP,
IporpaMMHOE 0OecreueHue.

4.2. TlepeyeHb HEOOXOAUMOTIO MPOIPAMMHOIO o0ecre4yeHHs

Onepanuonnas cucrema Microsoft Windows 10

[Taket nporpamm Microsoft Office Professional Plus

7-zip GNULesser General Public License (cBoGomHOe mporpaMMHOE OO€CIeUCHHE,
HE OrpaHUYeHO, OECCPOTHO)

HNutepuer Opaysep Google Chrome (6GecraTHoe mporpaMMHOE oOecrieueHue, He
OTpaHUYCHO, OECCPOUHO)

K-Lite Codec Pack — yHuBepcanbHblii Ha0Op KOIACKOB (KOJHUPOBIIMKOB-
JEKOJUPOBIIUKOB) W YTHJIHUT ISl TIPOCMOTpPa M 00pabOTKH ayauo- ¥ BUAcO(aiIoB
(6ecruraTHOE MporpaMMHOE oOecTieueHre, He OTPaHUYEHO, OECCPOUHO)

WinDjView — mporpamma is mpocMorpa ¢aiiio B ¢opmare DIV u DjVu
(cBOOOAHOE TIpOTrpaMMHOE O0ecTiedeHe, HE OrPaHUYEHO, 0€CCPOUHO)

Foxit Reader — mpukimagHOoe mporpaMMHOE OOECIeUeHUue JUIsi MPOCMOTpa
AJNIEKTPOHHBIX JOKyMEHTOB B cTanmapte PDF (GecrmatHoe mporpamMmHOe
oOecrieueHue, He OTPaHNYEHO, OECCPOTHO)
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5. MEPEYEHb OCHOBHOM U JONOJHUTEJBbHOM YYEFHOM JIUTEPATYPBI,
HEOBXOJMUMOM JIJIsI OCBOEHUA JUCHUILIAHBI

5.1. OcHoBHas JuTepaTypa

1. Pymsutuc, I'. E. Xumus. ba3oBelii ypoBeHb : y4eOHUK i 0Opa30BaTeIbHBIX OpraHU3alui,
peanu3yonmx o0pa3oBaTebHBIE TPOTPaMMBI CpeaHero npodeccruoHansHoro odpasosanus / I'. E.
Pymsutuc, ®@. I'. ®enpaman. — 2-¢ u3z., crep. - Mocksa : [Ipocsemenue, 2025. - 336 ¢. — (YueOHUK
CIIO). - ISBN 978-5-09-124954-5. - URL.: https://book.ru/book/957973 — TekcT : 3IeKTPOHHBIIL.
2 Panenkmii, A. M. Xumust. ba3oBsiii ypoBeHb. TpeHHPOBOUHBIC H MPOBEPOYHBIC PAOOTHI : YIeOHOE
rmocobue, pa3zpaboTaHHOE B KOMIUIEKTE C YYCOHHKOM Jijii 0Opa3oBaTeNbHBIX OpraHu3aIlni,
peanu3yronux oopazoBaTesbHbIE MPOTPAMMBI CPEAHETO mpodeccuoHaIbHOro oopazoBanus / A. M.
Panenxuii. — 2-¢ m3a., crep. - Mocksa : [Ipocsemenue, 2025. - 80 ¢. — (Yueonuk CIIO). - ISBN
978-5-09-124962-0. - URL: https://book.ru/book/957994 — TekcT : 3IeKTPOHHBIIA.

5.2. llepuoauyeckue u3IaHus

1. Xwumus B mkode. - URL: https://eivis.ru/browse/publication/114886

5.3. [lepeuennb pecypcoB HHGOPMANMOHHO-TEJIEKOMMYHUKAIIMOHHOM CeTH
«I/IHTepHeT», HCOﬁXO}IHMI)IX AJIA OCBOCHUA JUCIHUIIJIMHBI

JuiekTpoHHas Oubanoreka Hayunoii 0udamorexku Kyol'yY
http://megapro.kubsu.ru/MegaPro/Web
DJIEKTPOHHBIN KaTajior
[Tocrymienus nurepaTypsl B OMOIHOTEKN (priinamoB
[Tocrymienus nuccepranuii 1 aBTopedeparon
Crarbu U3 NEPUOIUKHN U HAYIHBIX COOPHUKOB ¢ 2016 T.
Crarbu U3 IEPUOIMKHI U HAYIHBIX COOPHUKOB 110 2016 T.
I"azeTsl 1 )KypHaIbI
DnekTpoHHas 6MbInoTeka Tpya0B yueHbIx Kyol'yY

DJIeKTPOHHO-0MOMoTedHbIe cucrembl (IBC)

OBC «YHuBepcureTckas oubnroTeka omnain» http://www.biblioclub.ru/
OBC «Jlanw» https://e.lanbook.com

Oo6pazoBarenbHas miardpopma «FOpaiit» https://urait.ru/

3BC «ZNANIUM» https://znanium.ru/

OBC «BOOK.ru» https://www.book.ru

CI10 «Akanmemusi» https://academia-moscow.ru/elibrary/

U S

IIpodeccuonanbublie 6a3bl JAHHBIX POCCUIICKHUE

1. HanuoHnanbHas 37eKTpoHHas 6ubaroTeka https://rusneb.ru/
Ba3sl nanasix komnanun «UBUCy https://eivis.ru/
Hayunas anextponHnas oubinorexa eLIBRARY.RU (H3B) http://www.elibrary.ru/
MUWAH. ITosHOTEKCTOBAsT KOJUICKIMS MaTeMaTHIeCKuX ) ypHaioB http://www.mathnet.ru
XKypuan Kanroas anexrponuka https://quantum-electron.lebedev.ru/arhiv/
Kypuan Yenexu ¢pusnyeckux Hayk https://ufn.ru/
[TonmHOTEKCTOBAsA KOJIEKIHS KypHanoB Ha rmiaardopme PIIHU (DnexTponHslie Bepcuu
HayuHbIX KypHanoB PAH) https://journals.rcsi.science/
8. Ilpe3unmentckas 6udnuoreka uM. b.H. Enbriuna https://www.prlib.ru/

NOoOUTA WwN
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9. DnexTpoHHas OMONIMOTEYHAs! cUCTeMa colMo-rymManuTapHoro 3Hanus «SOCHUM»
https://sochum.ru/

NudopmanuoHHbIe CIPABOYHbIE CHCTEMbI
1. Koncynprant Ilmoc - cmpaBouyHast mpaBoBasi cUCTeMa (JOCTYN MO JIOKAJIbHOH CETH C
KOMIBIOTEPOB OMOITHOTEKH)

Ba3bl 1aHHBIX OTKPBITOrO 0CTYIA
1. KubepJlenunka http://cyberleninka.ru/;
2. Awmepukanckas mareHTHas 0a3a maHHbIx Nttps://www.uspto.gov/patents/search/patent-
public-search
3. Jlextopuym TB - Bumeonekiuu Beaymux aekropos Poccun http://www.lektorium.tv/
4. TlpuopurerHbie HayuHble HanpaieHus PY/IH. Crnenunansubie kosuiekuu https://priority-
lib.rudn.ru/

Bba3b1 nannbix KyoI'yY
1. OrtkpsiTas cpena MOyIbHOTO AUHaMU4yeckoro ooyuenus Kyol'y
https://openedu.kubsu.ru/
2. baza y4eOHBIX IJIAaHOB, Y4€OHO-METOIMYECKUX KOMILIEKCOB, ITyOJUKANK U KOHPEpEeHIINN
http://infoneeds.kubsu.ru/
DnekTpoHHbIH apxuB gokymenToB KyoI'V _http://docspace.kubsu.ru/
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6. METOIANYECKHUE YKA3ZAHUA U151 OBYYAIOLIIUXCSA
1O OCBOEHUMIO JUCIIAITJIMHBbI

OBnazneHue 3HAHUAMM 10 Kypcy «XUMHUS» NPEANOJaraeT IOCELUIEHUE JIEKIUH Hu
CEMUHApPCKUX 3aHATHH, NPOBOAMMBIX IOJ PYKOBOJCTBOM IIPENOAABATENs, a TAKKE AKTUBHYIO
CaMOCTOSITENIbHYIO paboTy. Kpome Toro, kK HEKOTOpPBIM TeéMaM Kypca MpPeJyCMOTPEHO BBIIIOJIHEHUE
MIPAKTUYECKUX 3aJIaHUMN.

B xone nexuuil mpemnojaBarenb U3JAraeT M pa3bsCHIET OCHOBHBbIE, Hau0oJiee CIIOKHBIE
MOHATHUSL TEMbl, & TAKXKe€ CBA3aHHbIE C HEH TEOPETHYECKHUE U IMPAKTUYECKHE IPOOJIEMBI, JaeT
PEKOMEHAALIMY HA CEMMHAPCKOE 3aHATHE U YKa3aHUS HAa CAMOCTOSITEIbHYIO padoTy.

CeMuHapckue 3aHATUS 3aBEpIIAIOT M3y4YEHHE HaumboJjiee BaKHbIX TeM Yy4eOHOH
mucuMiuinHbel. OHU cIyaT JJIs 3aKperyIeHUs] M3Yy4eHHOT0 MarepHala, B MpOIecce ero rnepeckasa
WK OOCYXJEHHUs, C LENbI0 PAa3BUTHS YMEHHIl M HaBBIKOB IOATOTOBKH JIOKJIAJOB, pedeparos,
MPUOOPETEHUS OIbITa YCTHBIX MYONMYHBIX BBICTYIJICHUH, BEIEHUS JUCKYCCHM, apryMEHTallUd U
3alUThl BBIJIBUTAEMBIX IMOJIOXKEHUH, a Takke JUId KOHTpPOJISI IpernojaBaTesieM CTEleHU
MOATOTOBJICHHOCTH CTYJIEHTOB MO H3ydyaeMoll jucuumuinHe. IloarotoBka K 3aHATHAM 1O
pEeKOMEHI0BaHHOM yueOHO uTeparype (He TOJIbKO MO JIEKIIMOHHOMY MaTepuaiy), BhICTYIIJICHHUE C
COOOILIEHUSAMU PACIIUPSIOT 3HAHUSI CTYJIEHTOB 110 KYpCYy.

JlnnakTuyeckue e ceMuHapa:

-yriyojeHue, cucTeMaTH3alusl U 3aKpeIuieHne 3HaHWM, mpeBpalleHne UX B yOeKJeHus; -
IIPOBEPKA 3HAHUI;

- IPUBUTHE YMEHHI 1 HaBBIKOB CaMOCTOSTEIbHOM paboThl ¢ y4eOHUKOM, CTaThel U mp.;

-pa3BUTHE KYIbTYpPbl peuHd, (OpPMUPOBAHHWE YMEHHS apryMEHTHPOBAHO OTCTaUBATH CBOIO
TOYKY 3pEHHS, OTBEYAsl HA BOIIPOCHI IPYTUX CTYACHTOB U IPENOAABATENLS;

- YMEHHE CIylaTh IPYruX, 3aaBaTh BOIPOCHI.

B 3aBHCHMOCTH OT CTEIIEHH aKTHBU3aLMU MHEMUYECKON WM MBICIUTEIBHON AESTEIBHOCTH
CTYEHTOB (OPMBbI OpPraHM3ALUU CEMUHAPCKUX 3aHATHI MOXKHO pa3feiuTh Ha [JBa Tuma: 1)
PENPOAYKTUBHBIN U 2) MPOAYKTHBHBIMN.

PenpoyKTUBHBINM THUII OPTaHU3ALMNA 3aHATHS IPEAIOJIAraeT, MPEekIe BCEro, aKTUBU3ALUIO
MHEMHUYECKUX CIocoOHOCTeH cTyaeHToB. OHU JIOJDKHBI 3alIOMHMTB M I1€PECKa3aTh OINpeIesIeHHbIN
yueOHbIIl MaTepuall Ha OCHOBE MaTepuaja JEeKUMH WM Yy4yeOHUKOB. I[IpoayKTUBHBIM THII
OpraHu3alUM 3aHATUS MPEAIOJIAaraeT akTUBU3ALUIO MBICIUTEIbHBIX CIIOCOOHOCTEN CTyAeHTOB. OHU
JOJDKHBl ~ CPaBHHUTb,  I[POAHAIU3UPOBaTh, O00OOLIUTb, KPUTUYECKH  OLIEHUTh,  CJHENaTh
YMO3aKJIIOYEHHE Ha OCHOBE YCIBIIIAHHOIO WJIM IPOYUTAHHOIO Martepuana. Takol Xapakrep
3aHATUIO NPUAAET MOCTAHOBKA BOIPOCOB ciexyrouiero tuma: Yem ornmyaercd...; Uro obuiero
MexXJy...; Kakue mMexaHu3Mbl...; Beiaenure JOCTOMHCTBA M HEIOCTATKH... (MPEAIoJaraercs, 4To
OTBETHI Ha 3TH BOIIPOCH! B SIBHOM BHJIE€ B YU€OHUKE WUJIM JEKIIMU HE JIaHbl).

Bun (popma) cemuHapa onpenensercs COAEpP)KaHUEM TEMbl, YPOBHEM IOATOTOBKHU
CTY/ICHTOB JIaHHOW TIpyIIbl, HaNpaBiI€HHEM M MNpoduiaeM HUX MOATOTOBKH, HEOOXOAUMOCTBIO
yBsi3aTh MpenojaBaHue Y4eOHOW JMCLUUIUIMHBI C JAPYTMMH JUCHUIUIMHAMH, H3y4aeMbIMHU
cTyieHTamMM. Buja cemMumHapa mnpu3BaH CIOCOOCTBOBaTh Hamboyiee IOJHOMY PACKPBITHIO
COJIepKaHUsA U CTPYKTYpbl 0OCYKIaeMoil Ha HeM TeMbl, 00ecreynTh HauOOJbIIYI0 AKTUBHOCTD
CTYICHTOB, PEIICHUE TI03HABATEIbHBIX U BOCIIUTATEIbHBIX 3aa4.

Cemunap npenanonaraeT cBOOOJHBI OOMEH MHEHUsSMU O H30paHHOW Temaruke. OH
HAUMHAEeTCS CO BCTYNUTEIBHOTO CJIOBA IpenojaBaTens, (OpMyIHpYIOIIEro Leidb 3aHATUS U
XapaKTepU3YIOIIEro €ro OCHOBHYIO NpoOJeMaTuKy. 3aTeM, Kak IpaBWIO, 3aclylIMBarOTCs
coobuieHns cryaeHToB. OOCyxeHre COOOIIeHUsI COBMELIAETCs ¢ PACCMOTPEHHEM HAaMEUYEHHBIX
BornpocoB. CooOuieHus, mpearnojiaralolye aHajau3 OyONUKaluil MO OTACNbHBIM BOIPOCAM
CeMMHapa, 3aciyIIMBAIOTCS OOBIYHO B CEpeJUHE 3aHATUA. B 3aKIIOYMTEIHHOM  CIIOBE
MIPEero1aBaTellb MOJBOIUT UTOTH OOCYKJICHHUSI M BBICTABIISCT OLEHKH BBICTYMABIIUM CTY/AECHTaM B
pabounii )xypHan. CTyAeHT UMeeT MPaBO O3HAKOMUTHCS ¢ HUMH.
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[Ipy mnOAroTOBKE K CEMHMHApPY CTYAEHTHI HUMEIT BO3MOYKHOCTb BOCIOJIB30BaThCS
KOHCYyJbTallMsIMHU IIpenogaBaressi. Kpome yka3aHHBIX TE€M CTYJIEHTHI BIPABE, [0 COTJIACOBAHUIO C
npero/iaBaTesieM, n30MpaTh U APYriue HHTEPECYIOUINE X TEMBI.

Hpyrumu GopMamMu TPAKTHUECKUX 3aHATHH MO XUMHUU SIBISIOTCS PEIICHHE PaCUeTHBIX
3a7a4 ¥ 1Jab0PaTOPHBIN MPAKTHKYM.

Pemenue 3a1a4 3aHIMaeT B XUAMUYECKOM 00pa30BaHUU BaXKHOE MECTO, TaK KaK 3TO OJHMH W3
MIPUEMOB O00yUYEeHHUS, TOCPEICTBOM KOTOPOTro obecriednBaercs 00see TiyOOKOe U MOJTHOE YCBOCHUE
ydge0HOTO Marepuayia 1o XUMHH. YTOOBl KA4YeCTBEHHOTO OCBOUTh XUMHUIO, HW3YyUCHHUE
TEOPETUYECKOTO MaTepHalia JOJDKHO COYETATHCS C CHCTEMATHICCKIM PEIIICHHEM Pa3IMIHBIX 33]1a4.

JlaHHBIN KypC pa3BHBACT Yy yUYAIIMXCS YMCHHE pEllaTh TCOPSTHUSCKUE U PACUCTHBIC 3aIa4H,
a Takke OO0IIMe WHTEJUICKTYaJIbHBIC YMECHHS W HAaBBIKM — aHAIM3UPOBATh, KOHKPETH3UPOBATH,
0000111aTh, TPUMEHSTH PUEMBI CPABHEHHS.

Pemenne 3agau cnocoOCTBYET OCO3HAHUIO YYAIIUMHUCS CBOEH COOCTBEHHOW JEsATEIHLHOCTH,
o0ecreunBaeT UX CaMOCTOSATEIHbHOCTh U AKTHBHOCTH, (DOPMUPYET YMEHHS IPUMEHSITH ITOJTyICHHbBIE
3HAaHWS B HECTAaHJAPTHBIX, TBOPYCCKUX 3aJaHMSIX. TakkKe Yy CTYICHTOB BOCIHTHIBACTCS
TPYIOTIOONE, MENeYCTPEMIIEHHOCTh, PAa3BUBACTCSI YYBCTBO OTBETCTBEHHOCTH, YIOPCTBO U
HACTOWYMBOCTHh B JIOCTMKCHHH TIOCTaBJICHHOW IeiH. B mpoliecce pemieHus 3ajad peau3yroTcs
MEXIpPEIMETHBIC CBS3W, YTO ITO3BOJISIET YYalIAMCS IIOJIyYaTh IIEJIOCTHOE IMPEJCTaBICHHE 00
OKpPY)KAIOIIEM MHUPE C IEJNbI0 WCIOJb30BAaHHUS €ro B JajbHEWIIel »xu3Hu. MHTerpamus ¢ TeMu
IpeIMeTaMH, KOTOPbIE KOKYTCS CTYJISHTaM JIOCTATOYHO IMPUBJICKATECIIEHBIME, TIO3BOJISICT YCIICIITHO
MOBBINIATh MHTEPEC K XUMHUU W pPa3BUBAaTh MOTHBAIMIO e u3ydeHWs. VHTerpupoBaHue c
MPUKIAHBIMA  JUCIHMIUIMHAMHU ~ PacKpPbIBaeT BO3MOXKHOCTH  INPAKTHYECKOTO  TPUMEHEHUS
MpUOOpPETaEMBIX XUMUYECKUX 3HAHUH.

JlaGopaTopHBIN MPAKTHUKYM MO XWMHUHU ISl CTYJEHTOB MpPEIIOJiaracT pa3BUTHE HAaBBIKOB
paboThl B 1TaOOpPATOPUH C XUMUUYECKUMU BEIIECTBAMH, a TAKXKE CIIOCOOCTBYET JIYUYIIEMY YCBOCHHIO
JTUCIUIUIAHBIL.

B xone nmpoBeneHus MpakTUYECKUX 3aHATUH (J1a00paTOPHBIX PabOT) CTYACHTY HEOOXOMMO
MIPOBECTH XUMHUYECKUH SKCIEPUMEHT, 3a(UKCUpPOBaTh CBOM HAONIOACHHUSA, ONMUCATh MOJYyYCHHBIE
pe3yNbTaThl U CAENaTh COOTBETCTBYIOUINE BHIBOIbI.

N3yuenne oOuieoOpa3oBaTenbHOM  y4eOHOW NUCHUIUIMHBI  «XUMHUS»  3aBEpLIACTCS
nojBeieHueM HUTOroB B (opme AuddepeHInpOBaHHOTO 3aueTa B paMKax MPOMEKYTOYHOM
aTTectanuu cryneHtoB B mpoiecce ocBoeHus OIIOIT CIIO ¢ momydeHueM cpeaHero oOIero
ob6pazoBanus (ITIICC3).

7. OHEHOYHBIE CPEJICTBA JJI51 KOHTPOJISI YCIIEBAEMOCTH
7.1. IlacnopT GoHIA OLIEHOYHBIX CPEACTB

KoHTpOHpyeMbie Konx HanMeHoBaHHE OLIEHOYHOTO CPEICTBA
No KOHTPOJIHPYEMO
n/n pasciibl (TeMbi) 1 KOMIIETCHIIUU
JTMCIUTUTHHBI a Texymmuit IIpomexxyrounas
(nm ee vacTh) KOHTPOJIb aTTecTanus
1 Paznen 1. O6mas u i Vv, T, P, IIP,
" | HEeopraHu4ecKas XuMus KP Jldp.3auer
5 Pazgen 2. Oprannueckas v, T, P, IIP, '
" | XuMus KP
7.2. Kputepum olleHKH 3HAHM I
Kpurepuu oneHnBanusi yCTHOTO OTBETA!
[Toporu oneHoK Bapuantsl napameTpos
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HeynosnerBopurensHo

CTYJIEHT OOHapyXHUBaeT He3HaHUE OOJIbIIEH YaCTH COOTBETCTBYIOIETO
BONPOCA, JIOMyCKaeT OMHMOKK B (QOPMYIUPOBKE OINpEACTCHH |
IPaBWI, HCKAXKAIOUIME HX CMBICH, OECHOPSIOYHO M HEYBEPEHHO
u3jaraeT MaTepuai.

Y I0BIETBOPUTEIIEHO

CTYIGHT OOHApY)KMBAeT 3HAHWE M MOHMMAHUE OCHOBHBIX ITOJIOKEHHI
JAHHOM TEMbI, HOT W3JIara€T MaTepual HENOJHO M JOIYCKaeT
HETOYHOCTHU B OTPEACICHUN TOHATHIA WK (OPMYIUPOBKE MPABUI; HE
yMEeT JOCTaTOYHO TIyOOKO W JOKa3aTeIbHO OOOCHOBATH CBOU
CY)KIEHUs M IIPUBECTH CBOM IIPUMEpBI;, M3JaracT Marepuall
HETIOCJIEIOBATEIEHO M JOIMYCKAeT OMUOKH B S3BIKOBOM O(MOPMIICHUH
M3J1araeMoro.

Xopomo

CTYJIEHT JTa€T OTBET, YJOBJICTBOPSIONINI TEM kK€ TPEOOBaHUSM, UTO H
JUTSI OLIEHKU «OTJIMYHOY», HO JOIMycKaeT 1-2 omuOKu, KOTOphIE caM ke
ucrpasisier, U 1-2 HejoueTa B MOCJIEAOBATEIBHOCTH U SI3IKOBOM
0(hOPMIICHUN U3JIaraeMoTo.

OTIu4HO

CTYJIEHT TIOJHO H3JaraeT Marepuan (OTBEYaeT Ha BOMPOC), JaeT
MpaBWJIBHOE OMNpeECIiCHUE OCHOBHBIX IOHSATHH; OOHApYyKHBaeT
MOHMMAaHWEe MaTepuana, MOXeT OO0OCHOBaTh CBOW  CYXJICHUS,
MPUMEHUTh 3HAHMS HA MPAKTHUKE, MPUBECTH HEOOXOIUMBIE MPUMEPHI
HE TOJIBKO U3 Y9eOHHKA, HO U CAMOCTOSITEITFHO COCTAaBIICHHBIE;

nusjaract MaTepuail nmocjaca0oBaTCIbHO U JIOTHYHO.

Kpurepuu onenuBanus pedepara

[Toporu orieHOK

BapuanTel napameTpoB

HeynosnerBoputenbHo

TemMa pedepara HE packpbiTa, OOHAPYKUBAETCS CYIIECTBEHHOE
HEMOHUMAaHUE TPOOIIEMBI.

y,Z[OBJ'IeTBOpI/ITCJ'IBHO

UMEIOTCS.  CYIIECTBEHHbIE  OTCTYIUIGHHsI OT  TpeOoBaHMIl K
pedepupoBanuio. B uacTHOocTH, TemMa OcCBelleHa JHIIb YacTHYHO;
JOTyIeHbl (haKTUYecKue OIMOKU B COAepKaHUM pedepaTa Wi MpU
OTBETE Ha JOMOJHUTEIbHBIE BOIIPOCHI; OTCYTCTBYIOT BBIBO/IBI.

Xopo1o

OCHOBHBIC Tpe6OBaHI/I${ K pe(bepaTy M €ro 3alIUTC BLIINNOJIHCHBI, HO IIpHU
9TOM JONYHICHbI Heno4ueThl. B YaCTHOCTH, HMMCIOTCA HCTOYHOCTHU B
H3JIOKCHUHN MaTcpHraia; OTCYTCTBYCT JIOTMYCCKasA IMOCICA0BATCIIbHOCTD
B CYXJICHUAX; HC BbLICPKAH 00BEM peQ)epaTa; HMCIOTCA YHIYIICHUS B
O(I)OpMJ'IeHI/II/I; Ha JOMOJIHUTCIBHBIC BOIIPOCHI JaHbl HETIOJIHBIC OTBCTHI.

OTJIINYHO

BBIMOJIHEHBl BCe TpeOOBaHMA K HalMCaHWIO W 3amuTe pedepara:
o0Oo3HaueHa mnpobOiemMa M O00OCHOBaHA €€ aKTyalbHOCTb, CJIEJIaH
KpaTKUH aHaJM3 pa3jM4yHbIX TOYEK 3pPEHMs] Ha paccMaTpUBaeMyIo
npobieMy M JIOTHYHO  M3JI0)KEHAa  COOCTBEHHAas  IMO3UIMA,
c(OpMYIMPOBaHbl BBIBOJIBI, T€Ma PACKPHITa IOJHOCTBIO, BBIICPIKAH
00BEM, cOOMIOJIEHBI TpeOOBaHUS K BHEUIHEMY OG(OPMIIEHMIO, IaHBI
OTBETHI Ha JIOTOJIHUTEIbHBIE BOIIPOCHI.

39




Kputepuu o1ieHKH KOHTPOJIBbHONU pabOThl, TECTUPOBAHUS

Onenka "5" craButcs 3a 90-100% npaBUIIbHO BBIIOJHEHHBIX 3aaHUN
Onenka "4" ctaButcs 3a 66 - 89% npaBUIILHO BHINIOJHEHHBIX 3aaHUN
Onenka "3" craButcs 3a 50-65% mpaBUIIbHO BBINOJIHEHHBIX 33 JaHUI
Orenka "2" ctaBUTCS, €CJIM MIPABUWIBLHO BBHIMOJIHEHO MeHee S0% 3amanuii

Kpurepun onieHOK IpoMeKyTOYHOHN aTTECTaluu

[Toporu onieHOK

BapuanTsl napameTpos

HeynosnersopurensHo

Ounenka «<HEYIOBJIETBOPUTEJIbHO» BrIicTaBISICTCS:

1) 3a MOJIHOE€ OTCYTCTBHE OTBETA HA BCE BONPOCHI OUJIETA;

2) IpA  HECOOTBETCTBHMHM  OTBETa  3aJaHHOMY  BOIIPOCY,
HETIOJIHbIe, HETOYHBIE OTBETHI HA BCE BOMPOCHI OHMIIETa, €CIIM OHU
comepkar Ooiee AByX TpyObIX OMmMMUOOK WM OoJjiee MATH
HE3HAYUTEIIbHBIX 3aMeUaHull (HEI04ETOB);

3) IpU OOHAPY)KEHHUH IINAPraJioK.

JIOTIONTHUTENBHBIE W YTOYHSIONIME BOIMPOCHI MPENoaaBaTeNs He
MIPUBOJAT K KOPPEKITUH OTBETA O0YYAIOIIETOCsl.

YIOBIETBOPUTEIHHO

Onenka «YJIOBJIETBOPUTEJIbHO» BricTaBisieTcs 3a HETMOJIHbIE,
HETOYHBIE OTBETHl HAa BCE BOMPOCHI OWJIETa, NMPH HAIUYHUH JIBYX
rpyobIx  OommOOK WJIM TATH HE3HAYUTENIBbHBIX  3aMeYaHUi
(memovetoB).  JlomomHUTENBHBIE W YTOYHSIIOIIME  BOIPOCHI
MIPETNoaBaTes MPUBOAT K KOPPEKIIMH OTBETA 00yUJaroImerocs.

Xopouio

Ounenka «XOPOIIO» BbicTaBnseTcss 3a MNpaBUIbHBIE, HO
HEIOCTAaTOYHO TIOJHBbIE OTBEThl Ha BCE BOMPOCHl Owiera, mpu
Hanuuu 1 rpyOoi ommOku wim 3-4 He3HAYMTEIbHBIX 3aMEUaHUN
(nemouetoB).  JIOMOMHUTENbHbIE M YTOUHSIIOIIME  BOIPOCHI
IpernoiaBaTelis NPUBOJIAT K KOPPEKIIMH OTBETa 00yHaromerocs.

OTIn4HO

Ounenka «OTJIMYHO» BeICTaBIAECTCA CTYIEHTY 3a IOJHBIE,
pa3BepHyThIe M MPAaBHIILHBIE OTBETHl HAa BCE TPU BOIMPOCHI OuIeTa.
JlonmycTuMoO€ 4nciIo HE3HAYUTENIbHBIX 3aMeYaHuil U HEI0YETOB — HE
O6onee aAByX. JlomonmHHUTENbHbIE UM YTOYHSIOIIME  BOIPOCHI
IpernoiaBaTelis MPUBOJIAT K KOPPEKIIMH OTBETa 00y4aroIerocs.
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7.3. OueHoYHbIe CPEACTB IS MPOBeAeHHUS TeKylIeil aTTecTalun

dopma o
3HaHuA YMeHuns IIpaxTrueckuil onsIT (BIaeTh) JlnuHble KauecTBa 00YYAIOMIEr OCs
aTTecTallu
- XMUYECKYIO CUMBOIUKY: | - Ha3pIBaTh: XMMHUUECKHE
SHAaKH XUMHUIECKUX 3JIEMEHTHI, COEIMHEHNS N3YUEHHBIX - YyBCTBO FOPJIOCTH U YBAXKEHHUS K
S7EMEHTOB, HOPMYIEI KJIaCCOB. HCTOPUU U JOCTHUKEHUIIM
XUMHHCCKHUX BCILCCTE U . Hcnonb3osatk npuodpereHHbIe OTEYECTBEHHOM XMMHUYECKON HAYKH;
YPABHEHUS XHMHIECKHX - OOBACHSTD: (PU3UUECKUI CMBICIT 3HAHWA M YMEHHS B IPAKTHUECKOIT
peaKui. aTOMHOTO (IIOPS/IKOBOr0) HOMEpa NESTEbHOCTH ¥ TIOBCEIHEBHOM - XUMHYECKHA TPAMOTHOE TTIOBEICHUE
. XUMHUYECKOro 3JIEMEHTA, HOMEPOB JKU3HU TS B po(heCCHOHAIBHOMN IeITEILHOCTH
- BaxxHeiimme HOHATHS TPYIIIBI ¥ NIEPHOJA, K KOTOPBIM 1 B OBITY TIpH OOpaIIeHnu ¢
XMMMH: XUMUYECKUH 3JIEMEHT IPUHAUIEKUT B - Ge301acHOro o0palleHus ¢ XMMUYECKHMH BELIECTBAMH,
SJIEMEHT, aTOM, MOJICKYJIa, ITepuomuueckoit cucreme /1.1. BellleCTBAaMU U MaTepUaIaMH, MATEepUAIaMH H [POLIECCAMIL;
OTHOCHTENBHBIE aTOMHAS U MeHzeneesa; 3aKOHOMEPHOCTH
MOJICKYJISIpHAS MacChl, HOH, | y3MeHeHus CBOMCTB JIEeMEHTOB B -~ 9KOJIOrn4eCcKu rpaMOTHOIO - TOTOBHOCTH K TIPOJIOTKEHHIO
V, T, P, [P, | XMMHUYECKas CBA3b, Ipejenax MalbIX IepPHOLOB 1 TIOBEJICHHSA B OKPYXKAIOWIEH CPENIe, | oGpa30BaHMS U OBBILICHUS
KP BEIECTBO, KIaCCHU(MUKAIIHI IJIABHBIX IOATPYIIIT; CYLIHOCTH KBaJIM(UKALIMU B M30PaHHOMN

BEIIIECTB, MOJIb, MOJISIpHAS
Macca, MOJIIPHBIN 00beM,
XUMHYECKash PeaKIvs,
KITaccuuKaIys peaxiu,
ANEKTPOIUT U HEINEKTPOIIUT,
JNEKTPOIUTHYCCKAS
JIUCCOIUATIVSI, OKUCITUTED U
BOCCTaHOBHUTEb, OKHCIICHUE
U BOCCTAHOBIICHUE.

- OCHOBHBIE 3aKOHBI XUMHH:
COXpaHCHUSA MACChI BCIICCTB
1 SBHCPruu, NOCTOAHCTBA

peaxIii TOHHOTO OOMEHa.

- XapakTepu3oBaTh: XUMHUIECKHE
3JIEMEHTHI (OT BOAOPOIA 110
KaJIBIUs) HA OCHOBE WX TTOJIO’KEHUS
B Ilepuonnueckoii cucreme /1.1.
MenneneeBa 1 0coOEHHOCTEH
CTPOCHUS WX aTOMOB; CBSI3b MEXITY
COCTaBOM, CTPOCHUEM H
CBOWCTBaMU BEIIECTB; XHMUYECKHE
CBOICTBa OCHOBHBIX KJIACCOB
HEOPraHUYECKUX BEIIECTB.

- OIICHKY BJIUSTHUSI XHMHUYECKOT'0
3arps3HEHUsI OKPYXKAIOIIEH CpeIbl
Ha OPr'aHU3M YelIOBEKa,

- KpUTUYECKOU OLIEHKU
nH(OpMAITNH O BEIeCTBAX,
UCIIOJIb3YEMBIX B OBITY,

- IPUTOTOBJICHUS PACTBOPOB
3aJaHHOM KOHUEHTPALUU

npodecCHOHANTEHON JAESITETBHOCTH U
00BEKTHBHOE OCO3HAHUE POJIH
XUMHYECKUX KOMITETEHIIUH B 3TOM;

- YMEHUE UCTIOIb30BaTh JOCTHKCHHS
COBPEMEHHON XUMHUYECKON HAyKU U
XMMHYECKUX TEXHOJOTUH JUIst
HOBBIIICHNS] COOCTBEHHOTO
MHTEIUICKTYaJIbHOTO Pa3BUTHUS B
BBIOpaHHOH MpodeccnoHambHON
JeATeITbHOCTH.
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COCTaBa, MEPUOANYECKUN
3aKO0H; 3aKOH ABOTaJipo,
3aKoH I'ecca, XUMHYECKOTr o
ctpoenust byrneposa.

- OCHOBHBIE KJIaCCHI
HEOPTaHWYECKUX U
OpraHUYeCKUX COCIUHEHUHN U
HX XUMHUYECKHE CBOMCTBA.

- Onpenensarsb: CoCTaB BEIIECTB IO
ux (popmMynaM, MPUHAIICKHOCTh
BEIIIECTB K ONPEICICHHOMY Kaccy
COCILHHCHHf/i, THUITBI XUMHUYCCKUX
peaKHHﬁ, BAJICHTHOCTDH U CTCIICHb
OKHCJICHHS JICMEHTA B
COCIUMHCHUAX, THUII XUMHUYECKOU
CBs3U B COCIUHCHUAX,
BO3MOYKHOCTb IIPOTEKAHMS PEaKIUi
HMOHHOT0 OOMEHa.

- CocTaBisTh: (popMyIel
HEOPTaHUYECKUX COEAMHEHUN
U3yYEHHBIX KJIACCOB; CXEMBI
CTPOEHUS aTOMOB TTEePBBIX 20
aneMeHToB [lepronnyeckoit
cuctemsl /.. Menaeneena;
YpaBHEHUS XUMUYECKUX PEAKITHH.

- BeIUncasATE: MAaCCOBYIO I0JTIO
XMUMHYECKOI0 3JIEMEHTA 110
(dhopmyIie coeuHEHuUs; MaCCOBYIO
JIOJIIO BEIIECTBA B PACTBOPE;
KOJIMYECTBO BEILECTBA, 00BEM WIIH
Maccy 10 KOJIMYECTBY BEILECTBA,
00beMy I Macce peareHToB, WIN
MIPOAYKTOB PEAKLMH; TEIJIOBOK

s ekt peaknuu.
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IIpumepbl OLIEHOYHBIX CPEICTB

IIpumep KOHTPOIBLHBIX PadoT:

Bomnpockl KOHTPOJIIEHBIX paboT

Kontponbshas paborta no pazaeny 1
«O01as 1 HeopraHuvIecKast XUMHS»
BapuanTt Nel

1. K aMynbcusiM ¢ )KUAKOM (ha3oi OTHOCSITCS:

a) TmeHa

b) B3Bech

C) Kpem

d) mymnena
2. Omnpenenurte MacCoBYHO J0J1k0 BoJbI B KpucTaiuioruapare CaSQOy - 2H20 (rumc).
3. Haitnure maccy cosin, KoTopast 00pa3yercs mpu B3auMOJCHCTBUN PaCTBOPA TUIPOKCHAA KAJTHS
C PacTBOPOM CEPHOM KUCIOTHI Maccoi 30r ¢ MaccCoBOM J10Jiel KUCIOTHI 5%.
4. Omnpenenure MacCOBYIO JIONO Cyib(hara HATPHsl B pacTBOpeE, mojyueHHoM ciauBanueM 120r 10%-Horo
pactBopa NaxSO4 u 200r 4%-Horo pacTBOpa TOro K€ BEIeCTBA.
5. Beruncnure MomsipHyO KoHIeHTpaiuio 20 % pactBopa XJIopuaa Kbl IUIOTHOCTHIO 1,178 /M.
6. Uemy paBHa MOJsIpHOCTh M MONsIbHOCTE 30% pactBopa NaOH mornocteio 1,328 r/mn? K 1 1 atoro
pactBopa npubaBwIM 5 11 BOABI. BEIUKCINTE MaCCOBYIO JIONIO MOMYYEHHOTO PAcTBOPA.
7. BbIUMCINTE KOHIL. TMIPOKCH MOHOB B BOJHOM PAacTBOPE, €CJIM KOHI. MOHOB BOjopojaa paBHa 10°
MOJIB/I. YKa)XHUTE IBET METHIIOPAHKA B TOM PacTBOpE.
8. B pactBop nomectmim 100 mosekys. Onpenennrte 4uciio AUCCOUUPOBAHHBIX MOJICKYII, €CITH CTETICHb
JIVICCOIIMAIINN PaBHA:

a) 0,04

b) 0,4

c) 0,1

d) 09
9. pH pactBopa paBeH 5. BberuncanTe KOHIIEHTPALIUIO THAPOKCH ] HOHOB B PAaCTBOPE. Y KaXKUTE LIBET
METHJIOpaHKa B 3TOM PacTBOPE.
10. K 20 r pactBopa, conepxkaiero 5 % cynshara Meau, 1o0aBUiIN THAPOKCH HATPHs. Berancimre
Maccy oOpa3oBaBIIerocst ocaaka?
11. Kakvie U3 MpHUBENEHHBIX PEAKINN SIBIAIOTCS BHYTPUMONEKYIsIpHBIME? PaccTaBpTe KO UITNEHTH B
YpaBHEHUSAX peakuil. Y KaKUTe BOCCTAHOBHUTENb, OKHCIIATEIb.
a) KNOz = KNO; + Oy;
0) Mg+ N2 = MqsNy;
B) KClO; = KCI + O..
12. CocTaBbTe CXeMy AJIEKTPOIH3a BOJHOTO PACcTBOpa HUTpaTa Oapus Ha TUNIATHHOBBIX DIIEKTPOAax
13. IIpu snexTpoiau3e paciiaBa Xjaopuaa HaTpust Maccoi 11,7 r Ha aHOZIE BBILAETUIICS a3 KOJTUYECTBOM
BewecTBa’?
14. TIpu 31eKTpoJIn3e pacTBOpa ruIpoKcuIa 6apus Ha aHOJE BBIJIEIACTCS: a) BOAOPOT; 0)
KHCIJIOPOI; B) OapwHid.
[Ipu snexTpoau3e pacTBopa Hoauaa Kaus B pacTBOpe 00pasyeTcs: a) HOJ0BOJOPOIHAS KUCIIOTA;
0) BOJa; B) THIPOKCH]I KaJHsl.

Bapuant Ne2
1. K a’po3osm ¢ TBepAoit a3oit OTHOCATCS:
a) TymaH
b) cmor
C) obmaka
d) memsa

2. BpluucnuTe MaccoBylo JOMIO HIENOYHM, KOTOpas oOpasyercst MpH pacTBopeHuH 124r oxcupaa
HaTpusl B BoJie Maccoit 960r.
3. Beiuncaute MaccoByto 10110 (%) KpHcTalIM3alnoHHOM Boibl B I'mayGepoBoii conn NapSOyq -
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10 H.O
4. Cxospko TpamMmoB Bozabl Hajmo ucmaputh u3 800 r 15%-ro pactBopa BemiecTBa, 4TOOBI
YBEJIIMYUTH €70 MACCOBYIO J10J110 Ha 5%?
5. Jns meitpamuzaruu 20 mit 0,1 M pacTtBopa CONSIHON KUCIOTHI MOTPEOOBAIOCH 6 MII pacTBOpa
enkoro Harpa. OnpeaenuTs MOJSIPHYIO KOHIICHTPALIUIO PACTBOpA €IKOT0 HaTpa.
6. CKOJIbKO TPaMMOB pacTBOpa ¢ MacCOBOM J0Jiel cepHOM KUCIOTHI 96% HeoOXoauMo BIUTH B 1
J1 BOJIBI, YTOOBI TIOJTYYUTH PACTBOP ¢ MaccoBoi fomeit 10%7?
7. Ckoapko M 0,5 M u 0,1 M pacTBOpoB a30THOM KHUCIOTHI CIAEAYET B3SITh JUI IPUTOTOBIECHUS
1000 mut 0,2 M pacTBopa.
8. B pactBop mnomectunu 100 wmosexkyn. Omnpenenure CTENEHb UCCOIMAILAU, €CIU
JMCCOIIMUPOBAIIH:

a) 5 mouekyi,

b) 15 moneky,

c) 50 momexy,

d) 95 monexyn
9. pH pactBopa paBeH 3. Brplumcnmre KOHII. THIPOKCHI HOHOB B pPAcTBOpE. YKAKUTE IBET
¢denondranerHa B 3TOM pacTBOpeE.
10. B pe3ynbpraTe peakuuu cyiab@ura Kanplusg ¢ okcugoM kpeMuus (IV) Bbraenuics ras okcupg
cepsl (IV) o6pemom 67,2 1. OnpenenuTe Maccy COJIH, KOTOpasi BCTYIHIA B PEAKITHIO.
11. Kakue coemuHEHHsT M TPOCTHIE BEHIECTBA MOTYT MPOSBISATH TOJBKO OKHCIHUTEIHHBIC
cBoiictBa? Bribepure Takue BemecTBa u3 mpemiokeHHoro mepeurs: NO2, Oz, HaSOs, KoSOs,
FeCl,, HNOs. CocraBpTe ypaBHEHHE SJIEKTPOHHOTO OamaHca, pacctaBbTe KOod(pQuIMeHTH B
YpaBHEHHUH PEAKIIHU:
Cl, + KOH = KCI + KCIO3 + H20.
12. CocraBpTe CXeMy OJJIEKTPOJIM3a BOJHOTO pacTBopa cyiab(ara muHKa Ha TpadUTOBBIX
AIIEKTPOAaX
13. Tlpu snekTposiM3e BOJHOTO pacTBOpa HHUTpara cepedpa BwIIETMIOCh 5,6 1 raza. CKOJBKO
rpaMMOB MeTaJljia OTJIOKHIIOCH Ha KaTtoje?
14. I1pu snektpoause pactBopa Hutpata meau(ll) Ha kaToae BeIaEIsIETCS:
a) Mezlb; 0) KHCIOPOI; B) BOJAOPO/I.
[Ipu snexTpoaun3e pacTBopa OpoMuaa JUTHUS B pacTBOpe 00paszyeTcs:
a) Boja; 0) OpOoMOBOIOPOIHASI KUCIIOTA; B) TUAPOKCHT JTUTHSI.

KonTpomnbnas pabora no pasneny 2
«OpraHuyeckast XUMUs»
Bapuant Nel

1. IlpuBenuTe No OMHOMY MPUMEPY IJIA KaXKAO0T0O TUIMA!

a) Peakiuu, HarrpaBlieHHbIC HA YUTMHEHHUE LMK (KOHCTPYKTHBHBIC PEAKLIUH), HAIIPHMED,

ANKWINPOBAHUE, TOTMMEpU3anus, (TI0JIH )KOHISHCAIIHS

b) Peakiuu, HanmpaBiIeHHBIC HA YKOPOUCHHE YTIICPOJHOMN LIeNH (PEaKIK PaCIIeIICHUS)

C) Peakiuu BBeICHUS, YAAICHUS WM B3aHMOINPEBPAILCHHS (YHKIHOHAIBHBIX TPYIII

d) Peakiin oOpa3oBaHUs KPaTHBIX CBSI3EH

e) Peakiuu HMKIM3AIMU U apOMATU3ALHH
2. OnpenenuTe BaJEHTHOCTh U CTETIEHU OKUCIIEHHUS aTOMOB yriepoaa 1o ¢popmynam coeguaenuit: CoHs-,
CsHa, CHCI3, C2HsOH, CsH1o, CsHg, CH4, CH3CI, CH30H, CCl,
3. CoctaBbTe CTPYKTYpHble popmynbl NponunbeHsona, ero romonora n nsomepa. Hasosute selecTsa.
4. CocraBbTe ypaBHEHHsI peakLUil B COOTBETCTBHU CO CXEMOW MPEBPAIIECHU: U3BECTHSIK — OKCH[
KaJIblKsl — KapOuJ KajbLus — alleTHIIeH — OeH30J1 — TeKCcaxjIopaH.
5. 10 1 cmecu 3TuneHa u ponada u 10 71 Bonopoaa mporycTuiIv Hall Katamu3atopoM. [lpu aTom oOmmit
00beM cMecH yMeHbImiIcs a0 16 1. Onpenenure 00beMHOE COIepKaHUE IPOIIaHa B UCXOTHON CMECH.
6. Onpenenute MOIEKYISIPHYIO (popMyITy AUTaTOreHIPOU3BOAHOTO AJIKaIMEeHA, €CIIM U3BECTHO, UYTO
MaccoBasi 1011 OpoMa B HeM coctasJsieT 75,5%7?
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7. B pe3ynbTaTe peaklnu MOJTHOrO OKUCIIEHHS TOMOJIOra OeH3071a BhAenuiIcs ra3 oobemoM 4,704 1.
Onpenenute CTpOEHUE APOMAaTUIECKOT 0 YITIEBOIOPO/IA, €CIIM U3BECTHO, YTO B PEAKLINIO BCTynuio 6,048 i
Kuciopoaa?

8. Kakue BemecTBa MOXKHO MCIIOJIB30BATh AJIs IOCIE0BATENBHOTO peBpaieHusi? HamucaTe ypaBHeHus
peaKuuu.

CaCO; E—— CaCz

{

o)
C — H—C=C—H —-cm—c{

N\ "

H—CH=CH—H CgHg —™ CgHsNO;

\

C,HsOH HO—CH,—CH,-OH

Bapuant Ne2
1. Hamummre ypaBHEHUs peakiMii TMAPUPOBAHMS TIIIOKO3bI U (DPYKTO3BL. YKaXKHUTE, K KaKOMY KIIACCY
OPraHnYCCKNX BCIICCTB OTHOCATCA IMMPOAYKTBI BOCCTAHOBJICHU .
2. CocraBbTe CTPYKTYpHBIE (QopMynbl: a) 4-BTop-OyTwi-3,5-muMmerwnrentana; 0) 4-BToprpomnui-3-
STHITENTAHA.
3. TIpu B3auMopelcTBMM 8 cM® HpenenbHOro OgHOaTOMHOro crmpra (mi = 0,8 r/cm®) ¢ HaTpueM
BBIZICNTUJICSL BOIOPO B OO0BEME, MOCTATOYHOM i TuApupoBaHus 2,24 1 steHa (H. y.). Omnpemenure
MOJIEKYJISPHYIO (POPMYITY CIIHPTA.
4. OnpenenuTe KOHEIHBIA MTPOIYKT B PE3yIbTATE CICAYIOMNX TIPEBPAIICHUN
+HCI +Na, AlClg, 1 Kar., t +H,0
Cals A %o %3 —H, 4 H,S0, (koHL.) 5
Hanuimmre ypaBHEHUS 3TUX pEAKIIUil.
5. Ha cMmech kapOHIOB adiOMHHMS M Kajbls Maccoil 34,4 r momelcTBOBaau pa30aBJICHHOM COJISTHOM
KHCIOTOH. OnpenenuTe MOIEKYISIPHYIO (OPMYITY YIIEBOAOPOIOB, BHIICIUBIIMXCS B XOJI€ PEAKIIHH, ECITH
WX CyMMapHBIH 00beM cocTasisier 14,56 in?
6. Paccunraiite, kKaKoii 00BeM (H. y.) Bo3ayxa (¢ (O2) = 21 %) Heo6X0oauM st HOMHOTO cropanus 10 m®
IPHPOIHOTO Ta3a, cojepkamero 96 % 1o obbeMy MeTaHa 1 2 % Heroprounx npumeceii. OTBeT naiite B M°
¢ Tounoctbio 10 0,001.
7. Harmmmmmte ypaBHEHUS ITUX PEaKIAil.
CH4 — C2Hg — C3Hs — CgH14 — CsHs — CsHsNO2
Iuxnorexcan
8. Bemuucnure, kakod o0beM (H. y.) JUBHHHIA MOXKHO TIIONYyYUTH AETHIpOTalioreHnpoBaHueM 1,4-
mrbpomMakaHa Maccor 216 Kr, ecu BBIXOJ MPOAYKTa peaknnuu coctasisieT 90 % ot Teoperndeckoro?
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7.4. OueHo4Hble cpeacTBA VI IPOBeAeHUs NPOMEeKYTOYHOM aTTecTalun

[IpomexxyTouHas arrecrauus

BEIIIECTB, MOJIb, MOJISIpHAS
Macca, MOJIIPHBIN 00beM,
XUMHYECKas PeaKivs,
KITaccuuKaIys peaxiu,
AJIEKTPOIUT U HEAIEKTPOIIUT,
JNEKTPOIUTHYCCKAS
JICCOIUATIVSI, OKUCITUTED U
BOCCTaHOBHUTEb, OKHCIICHUE
U BOCCTAHOBIICHUE.

- OCHOBHBIC 3aKOHBI XHMHUU:
COXpaHEHUS MacChl BEIIECTB
Y DHEPTUH, TIOCTOSTHCTBA
COCTaBa, MEPHOANYECKUI
3aKOH; 3aKOH ABOTaJipo,

peaxIii TOHHOTO OOMEHa.

- XapakTepu3oBaTh: XUMHUIECKHE
3JIEMEHTHI (OT BOAOPOIa 110
KaJIBITUS) HA OCHOBE WX TTOJIO’KEHUS
B Ilepuonnueckoii cucreme J1.11.
MenneneeBa 1 0coOEHHOCTEH
CTPOCHUS WX aTOMOB; CBSI3b MEXKITY
COCTaBOM, CTPOCHUEM H
CBOWCTBaMU BEIIECTB; XHMUYIECKHE
CBOICTBa OCHOBHBIX KJIACCOB
HEOPraHWYECKUX BEIIECTB.

- Onpenensars: CoCTaB BEIIECTB M0
ux (popmynam, NPUHAIISKHOCTD

- OIICHKY BJIMSTHYSI XHMUYECKOT'0
3arps3HEHUsI OKPYXKAIOIIEH CpeIbl
Ha OPraHU3M YellOBEKa,

- KpUTHUYECKOM OLIEHKU
nH(OpMAITNH O BEIeCTBAX,
UCIIOJIb3YEMBIX B OBITY,

- IPUTOTOBJICHUS PACTBOPOB
3aJaHHOM KOHUEHTPALIUU

dopma -
3HaHud YMeHns IIpaxTrueckuil onsIT (BIageTh) JlnuHble KauecTBa 00YUYAIOIIEr OCs
aTTecTaluu
- XUMHYECKYIO CUMBOJIUKY: | - Ha3pIBaTh: XUMUYECKHUE
3HaKM XUMHYIECKUX 3JIEMEHTBI, COCANHECHU N3YUYCHHBIX
3JIEMEHTOB, (hOPMYIIbI KJIaCCOB. - 4yBCTBO T'OPJOCTH U YBAXKEHHUS K
XUMHUYCCKUX BCIICCTB U HUCTOPUH U TOCTHIKCHUSIM
ypaBHEHHUS XUMHUUECKUX - OOBSCHATD: (PU3UUECKUI CMBICIT Hcnons3oBaTh NpruoOpeTeHHbBIE OTEUECTBEHHOM XMMUYECKOH HAYKH;
PeaKIuii. aTOMHOTO (TIOPSIKOBOT0) HOMeEpa 3HAHUS U YMEHHS B TPAKTHUECKOM
XUMUYECKOr0 JIEMEHTA, HOMEPOB | JEATENFHOCTH U TIOBCEJHEBHOM - XUMHYECKU IPAMOTHOE MOBEICHHUE
- Baxneiimme noustus TPYIIIBI ¥ TIEPUOJIA, K KOTOPBIM KU3HH IS B IPOQeCCHOHATBLHOM JIeITebHOCTH
XUMUHU: XUMUICCKHH 3JIEMEHT NPUHAJUIEKUT B 1 B OBITY TIpY 0OpaIeHnu ¢
DJIEMEHT, aTOM, MOJIEKYJIa, Iepromnueckoii cucreme J1. 1. - besonacHoro obparieHus ¢ XUMHYECKUMH BEIIECTBAMH,
OTHOCHTEIIbHBIC aTOMHAst U | MeH 1eeeBa; 3aKOHOMEPHOCTH BCIICCTBAMHA W Matcpuajiamu, MaTepraaMi U MPOLECCAMH;
MOJICKYJISIpHAs MACChI, HOH, U3MEHEHUS] CBOMCTB 3JIEMEHTOB B
XHUMUYECKas CBA3b, Ipejenax MalbIX IepPHOLOB 1 - 9KOJIOTHICCKH TPaMOTHOTO - FOTOBHOCTB K HPOJIOIKEHHUIO
Ty saer BEIIIECTBO, KIACCH(QHUKALMS | rIaBHBIX IOATPYIIIT; CYIHOCTD TIOBC/ICHIS B OKPYXAOIICH CPCAC, | oGpazopaHus M HOBBILICHUS

KBaTU(UKAINN B N30paHHON
npodecCHOHANTEHON JAESITETBHOCTH U
00BEKTHBHOE OCO3HAHHUE POJTH
XUMHYECKUX KOMITETEHIIUH B 3TOM;

- YMEHHE UCIIONIb30BaTh JOCTUKCHUS
COBPEMEHHON XUMHUYECKON HAyKU U
XUMHYECKUX TEXHOIOTUH IS
MOBBILIEHUS! COOCTBEHHOTO
MHTEJICKTYaJIbHOTO Pa3BUTHS B
BBIOpaHHOH MpodeccnoHambHON
JeSITENbHOCTH.
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3aKoH I'ecca, XUMHYECKOTr o
ctpoenust byriepoga.

- OCHOBHBIE KJ1aCChI
HEOPTaHWYECKUX U
OpraHUYeCKUX COCIUHEHUHN U
UX XUMHYECKHE CBOMCTBA.

BEIIECTB K OMPEISICHHOMY KJIacCy
COCHHHCHI/Iﬁ, THUIIBI XUMHWUYCCKUX
peaKuI/H‘/i, BAJICHTHOCTH U CTCIICHb
OKHUCIICHHUS HJIEMEHTA B
COCIUMHCHUAX, THUII XI/IMI/I‘ICCKOﬁ
CBs3U B COCIUHCHUAX,
BO3MOYKHOCTE MPOTEKAHUS PEAKITHI
MOHHOr0 OOMeHa.

- CocTaBsTh: HhOPMYIIBI
HEOPraHUYECKUX COEAMHEHUN
M3YYEHHBIX KJIACCOB; CXEMBI
CTpOEHHS aTOMOB TIepBhIX 20
anemeHToB [lepuonnueckoit
cucremsl /.. Menneneena;
YPaBHEHUS XUMUYECKUX PEAKIUH.

- BBIYUCIISATh: MacCOBYIO JIOIO
XUMHYECKOTO dJIEMEHTA 110
(dhopmylie coeTMHEHUs; MaCCOBYIO
JIOJTIO BEIIeCTBAa B PacTBOPE;
KOJIMYECTBO BEIIECTBA, 00BEM TN
Maccy 0 KOJIMYECTBY BEIIECTBa,
00bEMY HIIM Macce PeareHToB, HITH
MIPOAYKTOB PEAKIINH; TETJIOBOM

3 dexT peakmum.
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1.4.1 TIpuMepHbIe BONPOCHI Jisl MPOBEAEHUS MPOMEKYTOUHOI aTTeCTAIUH
1 cemecTp

1. Ileppoguueckuii 3aKOH M IEPUOJMYECKAsT CHCTEMA XUMHUYeCKuX dnemeHToB J[.M.
MenjeneeBa Ha OCHOBE IIPEJCTABICHUM O CTPOEHMHM aTOMOB. 3HAYEHHE MEPHUOAMYECKOIO 3aKOHA
JUIS Pa3BUTHS HAYKHU.

2. CoBpeMeHHbIE MPEACTaBICHUS O CTPOCHWUM AaTOMOB XHUMHYECKMX DJIEMEHTOB U
3aKOHOMEPHOCTH B M3MEHEHUU UX CBOWCTB Ha IpPHUMEpE: 3JIEMEHTOB OJHOTO NEPUOAA, I'PYIIIHI.
OnexkTpoHHbIE (HOPMYJBI U TpapUUECKHE CXEMbI CTPOCHHUS DJIEKTPOHHBIX CIOEB aTOMOB A3TOTO
nepuojia, Fpymbl.

3. Xumnueckue cBs3u. KoBajgeHTHas CBA3b, €€ 00pa3oBaHue.

4, Honnas cBsi3b, ee oOpazoBaHUeE.

5. 3apsipl HoOHOB. CTeneHb OKUCIECHUS U BaJICHTHOCTH 3JIEMEHTOB.

6. Meramueckas cBs3b. BogopoaHas cBs3b.

1. XUMHUYECKUE PEAKIIUN U 3aKOHOMEPHOCTH MX MpoTeKaHusa. CKOPOCTh XUMUYECKON PEaKIIUH.
DneMeHTapHBIE U CJI0KHBIC PEaKIIUH.

8. ®DakTOphl, BIMSIONIME HA CKOPOCTh XHUMHUYECKUX peakiuii (mpaBwio Bant-T'odda).
KaranuzaTops! 1 ”HTHOUTOPBHI.

9. HeoGpatumbie n 0OpaTtuMblie peakiuu. Xumudeckoe pasHoBecue (mpuHmun Jle [larense).
10.  JlucmepcHble CHCTEMBI M UX KJIacCH(pUKAIIHSI.

11. PacTtBopHI.

12. PactBopuMOCTSh BelecTs B BOJIE.

13. CmocoOsl BeIpaKeHHS COCTaBa PacTBOPOB.

14. DIEeKTPOTUTHIECKAs JUCCOIMAITNS. DJIECKTPOJIUTHI CHIIbHBIC U Cl1a0bIe.

15.  Koncranra pguccommammu (Kuu), mpoumsBeaenue pactBopumoctu (I1P), BomopomsbIit
nokazatens (pH).

16. IM'aaponus costeid.

17.  OxuCIUTENHHO- BOCCTAHOBUTEIBHBIC TPOIECCHl, MX 3HaueHHWe. CocTaBICHHE YpaBHEHHMA
OKHCITUTEIIbHO-BOCCTAHOBUTENFHBIX ~ peakiuil.  PaccraHoBka k03 duIMeHTOB  MeETOAOM
ANIEKTPOHHOTO OajaHca M 3JIEKTPOHHO-UOHHBIM METOJIOM (METOJIOM MOJYPEaKIni ).

18.  XuMwuuecKue UCTOYHUKH TOKA.

19. DIIEKTPOXUMHUYECKUH PsiJl HAIPSHKEHUI METaJJIOB.

20.  Dnektposus.

21.  OcHOBHbIE KJacchl Heopranuueckux coenuHeHuit. Oxcunpl. Knaccudukanus, xumudeckue
CBOMCTBA U CIIOCOOBI OTYYCHHSI.

22.  OcHOBHBIE KJacchl HeopraHmdyeckux coenuHeHuid. ['mapokcuasl. Knaccuduxarms,
XUMHUYECKHE CBOMCTBA U CIIOCOOBI MOJTyYEHUSI.

23.  OcHoBHbIE Kiacchl HeopraHumdeckux coeauHenuid. Conu. Krnaccuduxarus, XuMuyeckue
CBOMCTBA U CIIOCOOBI OTYYCHHSI.

24.  T'eneTnyeckas CBsI3b MEXK]Yy KJIaCCaMU HEOPTaHUYECKUX COCTUHEHUH.

25.  Meramnpl. Dusnueckue U XUMUYecKHe cBoicTBa. [IpombllieHHbIE W JTabOpaTOpHBIE
CoCcoOBI OTY4EHHUS.

26.  Hemeramnbl. @u3nyeckue W XUMHUYECKHe CBoiicTBa. I[IpoMblnineHHble W JTabopaTOpHbBIE

CocoObI OTY4EHUS.

2 cemecTp

1. [IpenMer opranmueckoil Xxumuu. Teopus XUMHUYECKOTO CTPOCHHSI OPTaHMYECKHUX BEIIECTB
A.M. byrnepona. Knaccuduxanmst opraHu4ecKux coeTUHEHUIA.

2. ANKaHBI: TOMOJOTHYECKHA psn u oOmas ¢dopMyna, u30Mepus U HOMEHKIATYpa,

XUMHWUYCCKHE U (I)I/ISI/I‘{CCKI/IC CBOﬁCTBa, HaxXO0KACHUEC B IPUPOAC U IPUMCHCHUC.
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AJNKaHBI: TI0JTy4€HUE, HAXO0KJIEHUE B IPUPOJIE U IPUMEHEHHUE.

AJIKeHBI: TOMOJIOTUYECKHI psJl, 001as popMysa, HOMEHKIATYpa U MOIy4eHHeE.

AJIKeHBI: BU/IbI H30MepUH, (PU3NYECKHe CBOWCTBA, HAX0KIEHHE B IPUPOJIE U IPUMEHEHHE.
Xumuueckue cBoMcTBa — alikeHOB  (0e3  MexanusmoB). [IpaBmwiio  MapkoBHHMKOBa
(bopmynupoBKa 1 0ObSICHEHHE).

ok ow

1. [uknoankaHbl: CTpOEHHE, HOMEHKIIATypa, U30MEpHSI.

8. [uknoankaHbl: CBOWCTBA, NOJYyYEHHE, IPUMEHEHHUE.

9. ANKaquieHbl: HOMEHKIATypa, Kiaccupukanusi, wu3oMmepusi, (U3NYECKHe CBOMCTBA,
[IOJIyYEHHUE.

10. AnKagueHbpl: XMMHUYECKHME CBOWCTBA, NpHUMEHEHHME. HaTypanbHbII M CHHTETHMYECKUUI
Kay4yKH.

11. AJNKUHBI: TOMOJIOTMYECKUH psl, HOMEHKJIATypa, H30Mepus, (QU3MYECKHe CBOICTBa,
nosyueHue. [IlpuMenenue amerusieHa.

12. AJKWHBI: XUMAYECKUE CBOMCTBA.

13. Ctpoenue MoJieKynbl OeH307a. ApEHBI: COCTaB, TOMOJIOTHYECKUN Ppsii, H30MEpHs,
HOMEHKJIaTypa, (U3NYecKue CBOMCTBa, OJIydeHUE, TIPUMEHEHHE.

14. XuMHYeCcKHe CBOMCTBA OEH30J1a U €r0 TOMOJIOTOB.

15. CrmpThl: KnaccuduKauy, HOMEHKIaTypa, CTpoeHne, (Gu3ndecKue CBOMCTBaA.

16. [IpenenbHble OAHOATOMHBIE CHUPTHI (AJKAHOJBI): TOMOJOTHYECKHH psii, H30MEpHUs,
¢uznueckue cBOICTBa, MOJyYeHUE, IPUMEHEHHE.

17. XUMHYECKHE CBOMCTBA MPENIENbHBIX OJJHOATOMHBIX CITUPTOB.

18. MHoroaroMHble CIIUPTHI: MOJydYeHUE, (PU3HMUECKHe U XUMUYECKHE CBOMCTBA, MPUMEHEHUE
(Ha mpuMepe STUIICHTIIMKOIS U TJIMLEPHUHA).

19. ®deHo1: CTpOEHUE MOJICKYJbI, TOJydeHHe, (U3NUYECKHE U XHUMHUYCCKHE CBOWCTBA,
MIPUMEHEHHE.

20. AnbJeruipl U KeTOHBI: ONpeaeeH s, Kiaccupukanus. 'oMoaoruueckuii psii, U30Mepust u
HOMEHKJIaTypa MpeIebHbIX albJACTUA0B U KETOHOB.

21. [IpenenbHble anbaeruabl U KETOHBI: (pU3HUECKre CBONCTBA, MOJyYeHUE U IIPUMEHEHHE.

22. XUMHUYECKHE CBOWCTBA MPENIENbHBIX albJAECTUI0B U KETOHOB.

23. KapOoHOBBIE KHCIIOTHI: ONpeeieHne, Kiiaccupukanuu, IpuMeHeHue.

24, [IpenenbHbIe OJTHOOCHOBHBIE KAPOOHOBBIE KUCIOTHI: TOMOJIOTHYECKU I psil, HOMEHKIIATypa,
nuzoMepus, pusndeckue cBONCTBA, 001HEe CIIOCOOBI MOTYUEHUSI.

25. XUMHUYECKUE CBOMCTBA MPEIEIbHBIX OJJHOOCHOBHBIX KAPOOHOBBIX KHCIIOT.

26. [Ipocteie 3¢hupsbl: ompeneneHre, HOMEHKIATypa, (U3UYECKUE M XUMHUYECKHE CBOICTBA,
MIPUMEHEHHUE.

217. Crnoxxuble 3GuUpHL: onpeneneHne, HOMEHKIATypa, (hU3MuecKue M XMMHUYECKHE CBOWCTBA,
MIPUMEHEHHE.

28. Knaccudukanum  amuHoB.  Anudaruyeckue  (MpelenbHbIC)  MEPBHYHBIE  aMHUHBIL:
HOMEHKJIaTypa, GU3NYECKUE U XUMUYECKHE CBONCTBA, MOTy4YEHHUE.

29. AHWINMH: CTpOEHHE, U30MEepUs U HOMEHKIIATypa, MoJiyueHue, (PU3nuecKue U XUMHUYECKUe

CBOMCTBA, IPUMEHEHHUE.
1.4.2 TlpuMmepHble 3aa4u ISl IPOBeJeHUS POMEKYTOYHON aTTeCTALUM

1. 321,[[21‘{21. Pacuer maccel MPOAYKTOB pCaKINH IO JaHHBIM 00 HCXOAHBIX BECIICCTBAX, OJHO M3
KOTOPBIX 1aHO B M30BITKE.

2. 3a,Z[aHI/Ie. Brrunciienne Macchl Wi 00bEMa IMpOAYyKTa pC€aKuu, €CJINn OAHO U3 UCXOJHBIX
BCIICCTB AJaHO B BUJC PACTBOPA OHpCI[CJIéHHOﬁ MOJ'ISIpHOfI KOHIICHTpAaluu.

3. 32[,[[&112[. Brrunciaenue Macchl MMpoOAYyKTa p€aknuu, €CJIu I €ro NoJIy4CHHA BbIIaH pacTBOP C
OHpC,Z[CJ]CHHOﬁ MacCOBOM J0JIei UCXOTHOTO BEIIECTBA B MMpOLCHTAax.

4, 32[,[[&112[. Pemienune 3a1a4 ¢ HCIOJIb30BaHUEM MOJIAPHOTO 00beMa ra3oB.
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3anaua. [IpuroroBienue pacTBopa ¢ 3aJJaHHON MOJISIPHOM KOHIEHTpAaIUeil.

6. 3amaua. OnpeneneHue Macchl MOJYYEHHOTO BEUIECTBA, €CIU U3BECTHO KOJIMYECTBO UCXOIHOTO
BEIIIECTBA.

7. 3apmada. Pacder mo ypaBHEHHIO PeaKLMU MacChl MIPOAYKTa PEaKIMU, €CITU HCXOAHOE BEIECTBO
COJIEPIKUT IIPUMECH.

8. 3amaua. Pacu€rel mpu paz0aBiieHHH U CMEIIMBAHUN PACTBOPOB C Pa3IMYHON MacCOBOH JI0JIei
PacTBOPEHHOTO BEIIECTBA.

9. 3amaua. Pacuetr Macchl OJJHOTO M3 pearupyromuX WiIK 00pa3yIOIUXCs BEIIECTB 110 KOJUIECTBY
MCXOJTHOTO WJIH MOJYYeHHOTO BEUIECTBA.

10. 3agaua. Beruncienne Macchl HCXOAHOTO BELIECTBA, €CIIM U3BECTEH BBHIXOJ MIPOAYKTA U yKa3aHa

MaccoBasi JIOJIS €0 B MPOIEHTAX OT TEOPETHYECKH BO3ZMOKHOTO BBIXOIA.

8. JONIOJIHUTEJIBHOE 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. OBYYEHHUE CTYJAEHTOB-UHBAJIMOB U CTYJAEHTOB C OI'PAHUYEHHbBIMH
BO3MOKHOCTAMMU 310POBbS

Ilopsinok o0Oy4eHHs HWHBIWIOB U CTYJICHTOB C OIPAaHUMYEHHBIMH BO3MOKHOCTSAMHU
onpenenen «llonoxxenuem KyOI'Y o006 oOydeHMH CTYIEHTOB-MHBAJIMIOB M CTYJICHTOB C
OTPaHMYEHHBIMHA BO3MOKHOCTSIMH 30POBbSD».

Jlist U1 ¢ OrpaHUYEeHHBIMU BO3MOXKHOCTSMU 370pOBBS MPETyCMOTPEHbI 00pa3oBaTeIbHbIe
TEXHOJIOTUH, YUYUTHIBAIOIINE OCOOEHHOCTH U COCTOSHUE 3/I0POBbS TAKUX JIMII.
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PEIXEH3USA
HA PABOYYIO YYEGHYIO IIPOT' PAMMY
IO JMCIIAITIJIMHE
BJ1.08 Xumus
1o criennanbHocTd CITO 44.02.03 [emarorvka qoMONHUTETBHOTO obpazoBaHus
PaspaGoruuk: npenogasarens MHCITO ®uanko A.U.

IIpencraBnennas Ha peneHsnIo paboyas MPOrpaMMa [0 TUCIUILTHEE «XAMISD
paspaboTaHa B COOTBETCTBHH C IlpumepHoii IporpamMMoi o61meo6pasoBaTensHOM
JUCHMILTHHBL «XUMHS» IS TPOQECCHOHATBHBIX 06pa3oBaTeNbHBIX OpraHU3aIli,
PaccMOTpeHHOH Ha 3acenanuu [lemarormueckoro cosera ®I'BOY IO MPIIO
(MucTuTyTa pasBuTHs MPOo(ecCHOHAIBHOrO oOpasoBaHus), mpoTokon Nel3 or
29.09.2022 r. u yTtBepKIeHHON Ha 3acemaHmu CoBeTa IO OIEHKE COIEpXKaHUS U
Ka4yecTBa NPUMEPHbIX paboYhX IIporpamMM oO6IIe06pa30BaTEIEHOTO U COLMANBHO-
TYMaHUTapHOTO LHKIOB CPEJHEro MNpO(eCCHOHATBHOIO 06pPa3oBaHMUs, IPOTOKOI
Nel4 or 30.11.2022 1.

CrpykTypa mHporpaMMbl OTBeYaeT TpeGOBAHHAM K paspaboTke paboueit
y4eOHol mnporpammer mucimmmEsl CIIO u  comepyur: TUTYIBHBI JIHCT C
PCKBU3UTAMH, JIMCT COIVIACOBaHUA C DasiMYHBIMM CTPYKTYPaMHM yHUBEPCHUTETA,
TacTIopT paboyell NporpamMMsl y4eGHOM IUCLUILTUHE, 06BEMEl YIeGHOI IIPOrpamMMEI
peanu3yeMon yueOHOM MUCIIUATIIINHEL.

OueHouHBle  CcpejcTBA  [Is  TEKYIETO  KOHTPOJIS yCIIeBaeMOCTH,
MPOMEXYTOYHON aTTECTALMH [0 MTOTaM OCBOGHHS /MCUHMILTHHBI H y4eGHO-
METOJMYECKOe  ObecriedeHHe  CaMOCTOSITENBHOM — paGoThl  0Gydarommxcs
MIPEJCTABIICHBI B ITOJTHOM 00BEME.

B conepikaryie NMCIUILIMHEI BKIIFOYEHBI TEMBI M BOIIPOCHL, 06eCTICUHBAIOIIE
AOCTHIXKEHUE CTyACHTaMH BCEX KOMIIETEHIIUH, HE0OXOAUMBIX, 110 MEeHuHi0 UPTIO

PaspaGorannas paGouas mporpamMma MOXeT ObITb HCIONB30BAHA UL
IIOATOTOBKKM CTYy[AEHTOB II0 HANpaBJIEHUIO IOATOTOBKM IO crenuansgoctd CIIO
44.02.03 ITenaroryka IOMOIHUTENBHOTO 0GPa30BaAHHLL.

Peuenzenr:

JloKTOp OHOIOrHYeCKUX HayK
npodeccop kadempsr I1IT

®I'BOY BO «Ky6I'Y» A.3. Illnakos

14.05, Jozée
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PEIIEH3USA

HA PABOYYIO YYEBHYIO ITIPOI'PAMMY
1O JUCIIMIIJINHE
BJ1.08 Xummus
o crenuansaocty CITO 44.02.03 Ilemaroruka IOMOIHUTEIHHOIO
o0pa3oBaHus
Pazpabotunk: npenogasarens MHCIIO Boromomnosa T.O.

[TpencraBneHHass Ha peLEH3UIO pabodas IporpaMma IO JUCHHILIAHE
«Xumus» pazpaboTaHa B COOTBETCTBMM ¢ [IpuMepHOM  mporpamMmoit
o0mreo0pa3oBaTeNbHOM  OUCHUIUIMHBL  «XUMIS» 1 IPOoQecCHOHATBHBIX
o0pa3zoBaTeNbHBIX OpraHU3allii, pacCMOTPEHHO! Ha 3acemaHuu [lemarorugeckoro
cosera ®I'BOY JITO MUPIIO npoTtokonom Ne6/2025 ot «18» anpens 2025 roxa

CrpykTypa mporpaMMbl OTBeuaeT TpeOOBaHUSIM K pa3paboTke pabouei
yueOHo¥ mporpammsl aucnuiuiHel CITO W COmEPXWUT: TUTYNBHBIA JIUCT C
PEeKBHU3UTAMHM, JTHCT COITIACOBAHUS C Pa3NWYHBIMU CTPYKTypaMH YHHBEPCUTETa,
macrmopt paboueit mporpaMMbl y4eOHOW JUCIUIUIMHBEL, OOBEMBI ydeOHOU
IPOTPaMMEBI peaTu3yeMot yueOHOH UCIIUTLTHHEL.

CopneprkaHue IporpaMMbl HAIlpaBIeHO Ha MPHOOpETeHHe OO0yYaroIIUMIECS
3HaHWW, YMEHUH 1 HaBBIKOB, ornpeneneHHbX @I'OC CIIO, 1 cooTBeTCTBYET 00beMy
4acoB, yKa3aHHOMY B y4eOHOM IIIaHe.

B paboueit mporpamMe yka3zaHBl TpeOOBaHHS K pe3ylIbTaTaM OCBOCHUS
JTUCLUATUTAHEL.

OreHOYHBIE  CpeicTBa Ui  TEKyIIero KOHTPOJISL  YCIEeBaeMOCTH,
MIPOMEXYTOYHON aTTECTAllMd II0 KTOraM OCBOSHMS IUCLUIUIMHBI U Yy4eOHO-
MeTOAMYecKoe  o0ecmedeHHe  CaMOCTOATENBHONH  paboThl  0O0ydaromIuxcs
IpeICTaBiIeHb! B MOMHOM obbeMe. B paznene «KOHTponb U OIEHKa pe3ysbTaToB
OCBOEHHUS IWCIMIUIMHEDY OIpeNeNieHbl pe3ynbTaTel o0ydeHHs U Te (GOPMEI, H
METOMBI, KOTOpble OyIyT WCIIONB30BaHBl IS WX KOHTPOJIS M OLEHKH
[Ipero1aBaTes.

B comeprxanue QUCIMIUIMHEI BKITIOYEHBI TEMBI M BOIIPOCHL, 00€CTIEUHBAOIIINE
JOCTIDKEHHE CTYIEHTaMH BCEX KOMIIETEHITHH, He00X0MUMBIX, 1o MHeHuto MPIIO.

Pexomenyemast Ui U3y9IeHUS TUTEpaTypa akTyallbHa U OTpaXkKaeT MaTepuall,
HAIpaB/ICHHBINA Ha JOCTIKEHUE ITOCTABICHHBIX IIeTeH.

PaspaboranHas pabGouas mporpaMma MOXKeT OBITH KCIOJB30BaHA M
IIOJITOTOBKH CTYAEHTOB IT0 HAIPaBICHHUIO MTOJrOTOBKH IO crnermanbHocTH CIIO
44.02.03 Ilegaroruka JOMIOJHUTEIBFHOTO 00pa30BaHuUs.

Penensenr:
MBOY ramHasms Neg2 ey Y
r. Kpacnonapa, n1upexrop : (ﬁ( 20l NS A. @ Cxumesa
wnif A8 Cp LY 2.
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