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1. MACIIOPT PABOYEM ITPOI' PAMMBI YYEFHOM JUCHUIIINHBI «XUMHUS»

1.1. Ob6aacTh NpUMEHEeHHsI POTrPaMMBbI
Pabouas mnporpamma y4eOHOW JUCHMIUIMHBI «XHUMHUS» SBISETCS YaCThlO IPOTPAMMBI
MOJATOTOBKU  CIICIIMATIMCTOB cpeAaHero 3BeHa mno crnenuaibHoctd 44.02.01  JomkonsHoE
oOpa3oBaHue.
PaGouass mporpamma AMCHMIUTUHBI «XUMHUS» pa3paboTaHa Al CTYACHTOB CHEIHATIbHOCTH

cpenuero npodeccuoHanbHOro oopazosanus (nanee CI10) 44.02.01 [domkonbHOe 00pa3oBaHue Ha
OCHOBE TPUMEPHON MpOrpamMMbl 00IIe00pa30BATEIBHON YYEOHOW TUCIMIUTUHBI «XUMUS» IS
npoeCCHOHATBHBIX ~ 00pa3oBaTENbHBIX  OpPraHU3allMii, PAacCMOTPEHHON Ha  3acedaHuu
[Tenarornueckoro cosera ®I'bOY IO UPIIO (Muctutyta pasButus npodeccrnoHalIbHOTO
obpazoBanusi), mpotokod Nel3 ot 29.09.2022 r.  u yTBepkaAeHHOU Ha 3acenanuu CoBeTa 1o
OLICHKE COJEepKaHMsSI U KayecTBa MPUMEPHBIX pabouux mporpamm o01meoOpa3oBaTeIbHOTO U
COLIMATILHO-TYMaHUTAPHOTO LIUKJIOB CPEIHEro MpoQeccHOHAIBHOrO 00pa3zoBaHus, mpoTtokos Nel4
ot 30.11.2022 1.

1.2. Mecto aucunminnsl B ctpykrype IHHIICC3:

Y4yeOHas aucHHIUIMHA «XUMUS» BXOJHUT B COCTaB O0OsI3aTCIILHON TMpPEAMETHON o01acTu
«EcrectBennsie Hayku» OI'OC cpeanero obmiero oOpazoBaHus. B yueOHOM miiaHe mporpammbl
NOJAroTOBKM crienuanucToB cpenHero 3BeHa (IIIICC3) mecto npodpuiibHOM AUCHUIUIMHBL «XUMUS»
— B COCTaBe MJUCHMIUIMH 00IIeo0pa3oBaTeIbHON MOATrOTOBKM crnenuainbHocTH  44.02.01
JlomkonbHOE 00pa3oBaHHUE.

JucuumnnuHa 6a3upyeTcs Ha 3HAHUSX, YMEHHSIX U HaBBIKaX, MOJYYEHHBIX 00YYaroIIUMHCS TpU
U3yYEHHUH JUCHUTUIMHBI «XUMUS» B Kypce OCHOBHOTO 00111eT0 00pa3oBaHusl.

1.3. Hesn u 3apaun y4yeOHOH IMCHUILIMHBI — TPeOOBAHMS K Pe3yJbTATaAM OCBOCHMS

JAUCHHUILTNHBI
'I'GDMHDDBHHHE 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.



1.4. TlepeyeHb IUIAHHPYEMbIX Pe3yJbTATOB OOyYeHHs] 10 AMCHMIUIAHE (IepedeHb  (POPMHUPYEMBIX  KOMIIETEHIHIA)
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 COJIEP)KAHUE YUEBHOM JUCIUILIAHBI

2.1. O0beM yueOHOI JMCHMIJIMHBI M BUABI Y4e0HOH padoThI

" Bcero CemecTpbl
Bun yuebnoit paboTbl 4ACOR 1 5
Y4yeOHas Harpy3ka (Bcero) 64 64
Ay1UTOpHBIE 3aHATHS (BCEro) 64 64
B Tom unciie:
3aHATHUS JEKIIMOHHOTO TUIIA 32 32
IPAKTUYECKHE 3aHSTUS (IPAKTUKYMBI) 32 32
[TpomexxyTounast arrectamus (3K3aMen/3auet/aud3ader) mud.3ager
OO0mias TpyA0EMKOCTh 64 64 0

2.2. CTpyKTYypa IMCHHUILIUHBI:

KoaunuecTBoO AYAUTOPHBIX YaC0B

HaumeHoBaHuUe pa3aeioB U TeM Beero Teopernueck | [IpakTuyeck
oe o0yyeHue | Me 3aHATHS

Pazgen 1. O0mas u HeopraHuveckass XuMus 28 14 14
Beenenne Tema 1.1. Xumus — Hayka o BelleCTBaXx. 4 2 9
Crpoenue aToma
Tema 1.2. Ilepuoauueckuii 3akoH u Ilepuoanueckas
crucTemMa XuMu4deckux snemeHToB /. M. Menneneena. 4 2 2
Crtpoenue BelecTna
Tema 1.3. Ilonumepsl. JlucnepcHble cUCTEMBI 4 2 2
Tewma 1.4. Xumuueckue peakiyi. PacTBopsl 4 2 2
Tema 1.5. OxuCIUTETHEHO-BOCCTAHOBUTEIIBHBIC 4 9 9
peakuuu. IIeKTPOXUMHUUYECKUE TPOIECChI
Tewma 1.6. Knaccuduxanus Bemects. [IpocTsie
BelecTBa. OCHOBHBIE KJIACChl HEOPTAHUYECKUX U 4 2 2
OPraHUYEeCKHX COCTMHEHUHN
Tewma 1.7. Xumus 31eMeHTOB 4 2 2
Pa3nen 2. Oprannyeckasi XuMusi 36 18 18
Tema 2.1 [Ipenmer oprannueckoit xumuu. Teopus 4 2 2
CTPOEHHS] OPTaHUYECKUX COeTMHEHUN
Tema 2.2 [IpenenbHble yriaeBoJOPOAbl. DTUIEHOBBIE U 4 2 2
JTMEHOBBIE YTIIEBOAOPO/IBI
Tema 2.3. AuleTHIIEHOBBIE YTJI€BOIOPO/IBI. 4 9 5
ApoMaTH4ecKue YriieBOJAOPOIbI
Tewma 2.4. IlpupoiHble HCTOUYHUKH YTIIEBOJIOPOIOB 4 2 2
Tema 2.5. I'napokcuiabHble COETUHEHUS 4 2 2
Tema 2.6. Anbaeruanbl 1 KETOHEI 4 2 2
Tema 2.7. KapOOHOBBIE KUCIOTHI M UX TPOU3BOJIHBIE 4 2 2
Tema 2.8. YrieBoasl. AMUHBI, aMUHOKHCIOTBI, OCIIKH 4 2 2
Tema 2.9. AzoTconepxaniye reTepoluKiInyecKue
coenuHeHUs. HykiiemHOBBIE KUCIOTHI. bruonorniecku 4 2 2
AKTUBHBIE COETMHEHUS
Bcero mo gucuuniinxe 64 32 32
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2.3. TemaTn4yecKMii IJIAH U COJAepPKAHNE YUEOHOH TUCHUIIMHBI « X UMM

HaumenoBanue Conep:kaHue y4eOHOT0 MaTepuasia, IPaKTUYeCKUe 3aHATHS, OB 1eM YaCOB dopmupyemble
pa3aesioB U TeM CaMOCTOsITe/IbHAsA padoTa 00y4arierocs KOMIIETEHIIUHU
1 2 3 4
Pa3nes 1. O01mas 1 Heopranmyeckasi XMuMHs
Jlexknun
Hayunble MeTonpl MMO3HAHWS BEIIECTB M XMMHUYECKUX ABJIEHUU. Poib
OKCTIIEpUMEHTAa W TEOPUHU B XUMHUU. 3HAYCHUE XHUMHHM TIPH OCBOCHUH
BBenenmne Tema 1.1. N o
UM — HAVKA O npodeccuit CI1O u cnermanbaocTeit CITO ecTecTBEeHHO-HAYYHOTO MPOQIIIS OK 01
BCHIGCTBa)}(,K npodeCCHOHAIBHOTO 00pa3oBaHus. AToM — cioxHas dactuia. CocraB 2 OK 02
' aTOMHOTO siipa. DIEKTPOHHAsE 000J0YKa aTOMOB.
Crpoenue atoma
Jleknun
CocraB BemectBa. M3aMepenue BelecTa. ArperaTHblie COCTOSIHUSI BEIIECTBA.
CMecH BelecTB.
Jleknuun
Tema 1.2 OTKpBITHE TMEPUOAMYECKOTO 3akoHa. lleproauveckuii 3aKOH W CTPOCHHUE
o aroma. Ilonmstue o xmMumueckod cBs3d. KoBalleHTHasds XHMUYECKasl CBA3bL. 2
Ilepuonnueckuii
SAKOH 1 HouHass xumuyeckasg CBsI3b. MerajuiMuyeckas XUMHAYECKas  CBI3b.
Bomoponnas xumuyeckas cBsizb. KommiekcooOpa3oBanue.
[Iepnonnueckas
cHCTeMa IIpakTHyeckue (1adopaTopHbIe) 3aHATHUS OK 02
IMIIOCKIX DIIEKTPOHHBIE CXEMBI CTPOEHHUS aTOMOB. DJIEKTPOHHBIE KOHPUTYpAITTT OK 04
snementos JI. U aTOMOB. DJeKTpoHHO-Tpaduueckas popmyna atoma. MoaenupoBaHue
MeHneneeB.a ) noctpoenus [leproandeckoil TaOIUIBI XUMUYECKUX DIEMEHTOB. CXEeMbI 2
' 00pa30BaHMs BEIIECTB C PA3IMYHBIM THUIIOM CBs3H. OmpeneieHue
Crpoenue BeniecTa
BAJIEHTHOCTH U CTEIIEHU OKUCIECHUS aTOMOB BelecTB. O3HaKOMIIEHHE CO
CBOMCTBAMH JIUCIIEPCHBIX cucTeM. PellieHne 3a1a4 U ynpaKHEHU 10 TEME.
Tema 1.3 Jexuun
HOJ‘II/IMC- 1;1 Heoprannueckue nonumepsl. Opranndeckue nonumepsl. [lonstue o 2
PbL. JIMCTIEPCHBIX CUCTEMAX. OK 01
Hucnepchsbie
CHCTOMDI IIpakTuyeckue (1abopaTopHbIe) 3aHATHUS OK 04
O3HakomiIeHHE C 00pa3liaMu IIACTMACC, BOJIOKOH, KAydYyKOB, MUHEPAJIOB U 2

TOPHBIX ITOPOA. Pemenune 3agau u pra)KHeHI/Iﬁ 10 TEMC
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Jlekuuu
Knaccudukanus XMuMHUECKHX PEaKIMi B OPraHUYECKON M HEOPTraHWYECKON
XUMUU. BeposTHOCTH TMpoTEeKaHUs XUMHUUYECKHX peakiuil. CKopocTh
XUMHYECKHX peakiuil. Xumuueckoe paBHoBecue. IloHsTue o pacTBopax.
Teopust 3JIEKTPOIUTHYECKON aucconuanuu. [uaponn3 kak OOMEHHBIN
polecc.

Tema 1.4. IIpakTHyeckue (J1abopaTopHbIe) 3aHATHS OK 04
XuMHUYECKHE CocraBieHue TEPMOXUMHYECKMX YpaBHEHUM peakuui. Bbluucienue OK 07
peakuuu. PactBopel | ckopoctu peakuuid. DakTopbl, BIMSAIOLIME HAa CKOPOCTb XHMHUYECKOMN
peakiuu. CMmemnienne xumudeckoro paBHoBecus. [Ipunnun Jle Illaremnsbe.
PactBopsl. PactBopumocTs BemiectB B Boje. CriocoObl BHIPAKEHUSI COCTaBa
pactBopoB.  IIpuroToBrmenue  pacTBopa  3aJaHHOW  KOHIICHTpAIUH.
OnexrponauTuueckas auccouuanuss. CuiibHbIE U Cl1a0ble AJIEKTPOJIUTHI.
Bomoponnsiii  mokaszarens. Ompeaenenue Pph  pacTBopa  3J€KTPOJIUTA.
Pewienne 3a1a4 1 ynpaxHEHHH 110 TEME.
Jleknun
Tema 1.5.
OKUCITOIb HO- OKHCIUTENbHO-BOCCTAHOBUTEIHHBIC peaKIu. Krnaccudukarus
OKHUCJIUTEIIbHO-BOCCTAHOBUTENBHBIX ~ peakuuid. XHUMHUYECKHE HCTOYHUKU
BOCCTaHOBUTEJIbHbBIE
- TOKA. DJIEKTPOJIN3 PACIIABOB M BOJIHBIX PACTBOPOB JIEKTPOJIMTOB. OK 02
IIpakTHyeckue (J1a00paToOpHbIE) 3aHATHSA
DNEKTPOXUMHUYECKHE . .
I —— CocraBrneHue ypaBHEHHM OKUCIUTENbHO-BOCCTAHOBHTEIBHBIX  PEAKLIH.
Pemenue 3a1a4 ¥ ynpaxHEHUH 110 TEME.
Jlekumnu
Knaccugukarus Heoprannueckux Beuiects. Meramisl. Koppo3us metanios.
Tema 1.6. O6mue cnocobbl momyyeHuss MetauioB. Hewmeramnsl. BopopoaHsie
Knaccudukanus coeMHEeHus: HeMmeTauloB. OKCUABI W aHTHJPUIBl KapOOHOBBIX KHCIIOT.
BemiectB. [Ipocteie | KucnoTtsl oprannyeckue n Heoprannyeckue. OCHOBaHHUS OpraHMYECKHE U
BElIEeCTBA. Heopranuueckue. Am¢oTepHble OpraHWYeckMe U  HEOpPraHWYecKue OK 01
OcHoBHBIE Kiacchl | coequHenus. Comu. ['eneTnyeckas CBsI3b MEXKIy KIacCaMH OPTaHHYECKUX U OK 04

HeOpFaHquCKHX nu
OpraHU4YeCKHUX
COCTUHEHUN

HCOPTaHUYCCKUX COCIUHEHUI.

IIpakTnyeckue (JiadopaTopHbie) 3aHATHS

CocraBneHue ypaBHEeHUM peakiuii 1o cxeme. CocTaBlIeHHE CXEM
3JIEKTPOJIM3a PACIUIaBOB M PACTBOPOB BewleCTB. lcmblTaHWE pacTBOpPOB
KUCJIOT MHJIMKATOpamMu. XUMHUYECKUE PEAKLUHUH MEXKIY HEOPraHUYECKUMHU
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BelllECTBaMHU. [ MIpOIN3 CONEN PA3IMYHOIO TUIIA.
Pelienue 3a1a4 v ynpaxxHeHU 110 TEME.

Tema 1.7. Xumus

Jlekuunu
s-Onementsl. Bogopoa. Dnementsl [A-rpynmbl. Dnementsl [IA-rpynmel. p-
OnemeHThl. ANMOMMHMHA. Yriaepoa U KpemHuil. ['asoreHbl. XanbKOTEHBI.

S OMEHTOR OnemenTtsl VA-rpynmsl. OnemeHTsl [VA-rpynmnsl. d-DieMeHThI. OK 07
IIpakTuyeckue (1abopaTopHbIe) 3aHATHUS
W3ydeHue CBOMCTB MPOCTHIX BEIIECTB U COEAUHEHUN S-, p- U d-2JIEMEHTOB.
Pewienne 3a1a4 u ynpaxHEHUH 110 TEME.
Pasznea 2. Oprannyeckasi XuMusi
Jlekuunu
Tema 2.1 Ilpenmer 1 .
J———— [Ipeamer oprannueckoil Xumuu. TeopHsi CTPOEHUSI OPraHUYECKUX
coenurenuit A. M. byrneposa. Kitaccudukanus opraHnaeckux
xumun. Teopus A . yHIep it) LA OP OK 01
coelMHeHUH. TUIbl XUMUYECKUX CBSA3€ B OPraHMYECKUX COCIUHEHUAX U
CTPOECHUSA OK 02
CIocoObI MX pa3phIBa.
OpraHUYECKUX
N IIpakTH4yeckne (;1adopaTopHbIe) 3aHATHUS
COEIMHEHU I .
Pemienue 3a1a4 u ynpaxHeHUM 0 TEME.
Jleknun
TI'omonornueckuit psa ankaHoB. XMMHYECKHAE CBOMCTBA AJIKAHOB.
[TpumeHneHue u cnocoObl MOTYYeHHsI aTKaHOB. LIMKIoanKaHbI.
Tema 2.2 l'omonoruueckuii psa anKkeHOB. XMMUYECKHE CBOMCTBA AJIKEHOB.
[Ipenenbubie [TpumeHneHue u ciocoObl MOTYYeHUS aTKeHOB. AnkaaueHbl. OCHOBHBIE
YTIIEBOLOPOBL. MOHSTHSI XUMHUH BBICOKOMOJIEKYJISIPHBIX COEAMHEHUN (Ha mpumepe OK 02
DTUIICEHOBBIE U MIPOJIYKTOB MOJIMMEPU3AIUHN ATKEHOB, AJIKaJAUEHOB U UX OK 07
JINEHOBBIE raJIOT€HIPOU3BOHBIX ).
YTJIEBOJOPOBI IIpakTHyeckue (J1a0opaTopHbIE) 3aHATHSA
CocraBiieHre MOJIEKYJISIPHBIX M CTPYKTYPHBIX (DOPMYIT YTIIEBOIOPOIOB.
CocraBneHue ypaBHEHUH peakiuid mo cxeme. Penienne 3a1a4d v ynpakHeHUM
10 TeMe.
Tema 2.3. Jleknun
ATnieTniIeHOBEIE ['omosiornyeckuii psi aJKMHOB. XHUMHUYECKHE CBOMCTBA M MPUMEHEHHE OK 04
YTJI€BOJOPOBI. ankuHoB. [lonydyenne ankuHoB. ['oMonornyeckuii psii apeHoB. XUMHUUYECKUE
ApomaTHuieckue CBOMCTBa apeHOB. [[puMeHeHne U TIOJTyYeHHE apeHOB.
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YIIEBOIOPOAbI IIpakTHyeckue (J1a0opaTopHbIe) 3aHATHSA
CocraBieHne MOJIEKYJISIPHBIX U CTPYKTYPHBIX (JOPMYJT YIIIE€BOJOPOIOB. OK 02
CocraBieHre ypaBHEHUH peakliuii o cxeme. Pemenue 3a1a4y 1 ynpaxHeHUN
110 TEME.
Jlexknun
Tema 2.4. Heds. [Ipupoauslit u nomytHbIi HeDTIHOHN ra3bl. KaMeHHBIH yToib.
[Tpupoanbie IpakTHyeckune (J1a60paTOpPHbIE) 3aHATHS OK 01
UCTOUYHUKU OrnpeziesiecHHe HaaU4Ms HEMPEIEIbHBIX YIVIEBOJAOPOJIOB B OCH3UWHE | OK 07
YIJIEBOOPOAOB KepocuHe. PacTBOpMMOCTh  pasnuuHbIX — He(TEenpoaykToB  (OeH3MHA,
KEepPOCHHA, IU3EJIbHOTO TOIUIMBA, Ba3esMHa, TapaduHa) Apyr B ApYTeE.
Jlekuunu
CtpoeHnue u knaccuuxaiys cnupToB. XUMHUYECKUE CBOWCTBA U CIIOCOOBI
Tewma 2.5. MOJIy4eHHs: cnupToB. MHOTOaTOMHBIE CIUPTHI. DEHOI.
IM'mapokcuiibHbIC IIpakTuyeckue (J1abopaTopHbIe) 3aHATHUS OK 04
COEIMHEHUS CocraBieHne MOJIEKYISIPHBIX U CTPYKTYPHBIX (hOpMYIT
KHCIIOPOJCOACpKAIINX OpraHuyecKux coeAnHeHuii. CocTtaBieHue
YpaBHEHUH peakiui 1o cxeme. Pelienue 3a1a4 v ynpaxxHEeHH 110 TEME.
Jleknun
I'omonornueckue psapl anbAErua0B U KETOHOB. XUMHYECKHAE CBOMCTBA
Tema 2.6. Ib/IETH/I0B U KETOHOB. [TpumeHeHMe U oTyueHHe KapOOHMIbHBIX
PR T— COCTUHEHUH. OK 02
COTOHLL IIpakTyeckue (J1a00paTopHbIE) 3aHATHSA OK 07
CocraBieHre MOJIEKYJISIPHBIX U CTPYKTYPHBIX (OpMYJT
KHCJIOPOJICOIEPKALMX OpraHMYeCcKuX coequHeHnil. CocraBieHne
YpaBHEHUH peakiui 1o cxeme. Penenue 3a1a4 v ynpaxxHEeHH 10 TEME.
Jlekumnu
['oMonornueckuit psii npenenbHbIX OJHOOCHOBHBIX KApOOHOBBIX KHUCIIOT.
Tema 2.7. XUMHUECKUE CBOICTBA U CIIOCOOBI MOIyUYEHUS] KApOOHOBBIX KHCIIOT.
KapOonoBsie OTtaenpHbIe MpeACTaBUTENH U UX 3HaUeHue. CioxHble 23Gupbl. JKUpHI. OK 01
KHMCJIOTBI M UX IIpakTHyeckue (J1a00paToOpHbIE) 3aHATHSA
IIPOU3BOIHBIE CocraBieHre MOJIEKYJISIPHBIX U CTPYKTYPHBIX (POpMYIT

KHCIIOPOJCOICPKAIINX OpraHnyecKux coeAnHeHuil. CocTtaBieHue
ypaBHEHUH peakiui 1o cxeme. Pelienue 3a1a4 v yrnpaKHEeHUH 10 TEME.
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Jleknuu
[Tonsitue 06 yrimeBogax. Monocaxapumel. ucaxapunbl. [lomucaxapumab.
Knaccudukanus u uzomepus aMuHOB. XUMUYECKUE CBOWCTBA aMUHOB.

Tema 2.8. [TpuMmeHeHue U noJy4YeHrne aMUHOB. AMHUHOKHCIIOTHI. benku
VYranesonsl. AMuHsbl, | [IpakTnuyeckue (JiabopaTopHbie) 3aHATHS OK 01
AMUHOKHCIIOTHI, Xumudeckue u (HU3NIECKHUE CBOMCTBA TJIIOKO3bI M Kpaxmaiia. CrocoObl ux OK 07
Oenku nonmydeHusi. CocTaBleHUE MOJCKYISPHBIX M CTPYKTYPHBIX  (GOpMYyI
a30TCOJEpKAIIMX OpraHudeckux coefauHeHuil. CocTaBieHHE YpaBHEHH
peaKuui 1o cxeMme.
Pemenue 3a1a4 v ynpaxHeHHI 10 TeMe.
Tema 2.9. Jleknun
Azorconepxkamme | HykienHOBBIE KUCIOTHI. BHOMOrHYecKr akTHBHBIC COSANHEHUSI
FeTePOLIMKINYECKHE
COEIMHEHUS. IIpakTuyeckue (iabopaTopHbie) 3aHATUSA OK 02
Hyxnennossie CocraBieHre MOJEKYISPHBIX U CTPYKTYPHBIX (HOpPMYN a30TcolepsKaliux OK 04
KUCJIOTBL. opraHuyeckux coequHeHnii. CocTaBIeHHE YpaBHEHUN PEaKIIU 10 CXEME.
Bbuonornuecku Pemenue 3aa4 u ynpaxHeHHI 10 TeMe.

AKTHUBHBIC COCOAMHCHUA

st xapakmepucmuku yposHs 0C80eHUs: y1eOH020 MAMepUuand UCROIbL3VIOMCA credyloujue 0003HaA4eHUL:

1. — o3naxomumenvHblll (Y3HABAHUE PaAHEe U3YYEHHBIX 00BEKMO8, CEOUCMS), 2. — penpOOYKMUBHbILL (bINOIHEHUE 0esmeNlbHOCIU N0 00pa3yy, UHCMPYKYUU UTU NOO PYKOBOOCMBOM)

3. — npodyKmusHblil (NIAHUPOBAHUE U CAMOCMOAMENbHOE BINONHEHUE 0eAMeNIbHOC, peuleHie NPOOIEeMHbIX 3a0at)
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2.4. Conep:xanue pa3iesioB TUCUUIIMHBI

2.4.1. 3aHATHA JEKIIUOHHOI0 THIIA

No
pa3
Jen

a

HaumenoBanue
pa3liesioB U TEM

Coneprxanue pasjena

®opmMma
TEKYLIETO
KOHTPOJIA

1

2

3

4

1 cemecmp

Bseneunue

HayuHble MeTO/1bI TIO3HAHUS BELIECTB U XUMHUYECKHUX
aBlieHui. Pob SKCnieprMeHTa ¥ TeOpUr B XUMHH. 3HAUCHUE
XUMUU Tpu ocBoeHuu npodeccuii CIIO u cienmansHOCTEH
CIIO ectecTBEeHHO-HAYYHOTO MTPOG IS MPOodheCcCHOHATHEHOTO
00pa3zoBaHusl.

Paznen 1. O0mas u HeopraHudeckass XUMHUS

Tema 1.1.
Xumus —
HayKa o
BEIIECTBaX
Crtpoenue aToma

Cocras BemecTBa. XMMHUYECKHUE 3IEMEHTHI. 3aKOH
MOCTOSTHCTBA COCTaBa BeIIeCcTB. BeliecTBa MOIEKyIIpHOTO
Y HEMOJIEKYJIIPHOTO CTPOEHUs. 3aKOH ABOTajpo U €ro
cnenctBusl. M3amepenue BeniectBa. Macca aToMOB |
MOJIEKYJI. ATOMHAast equHuIa Macchl. OTHOCUTEIbLHBIE
aTOMHas U MOJIeKyJsipHas Macchl. KonnyecTBo BelecTa.
Uucno ABoraapo. MomsipHast macca. 3akoH ABOTaJIpo U €ro
ciencTBUs. MOJSpHBIN 00beM BEUIECTB B ra3000pa3HOM
COCTOSIHMH. ATperatHble COCTOSIHHS BellecTBa. TBepaoe
(kpucTaymnueckoe u aMmop(dHoe), )KHIKOE B ra3000pa3zHOe
arperatHble cOCTOsIHUA BeiecTBa. CMecH BEILECTB.
Paznuyns Mexay cMecsiMU M XUMUYECKHUMH COETUHEHUSIMU.
MaccoBast 1 00beMHast 10JI1 KOMIIOHEHTOB CMECH.
CoBpeMeHHbIE MPEICTABICHUS O CTPOCHUHU aTOMa.
KopnyckyisipHO-BOJIHOBOH IyaJIi3M YaCTHI] MUKPOMUPA.
CoctaB aToMHOTO siipa. HyKJIOHBI: TPOTOHBI U HEHTPOHBL.
W30TONBI M HYKJIABL. DIIEKTPOHHAs 000JI0YKa aTOMOB.
[TonsiTrie 06 PMEKTPOHHON OPOUTAIU U SJIEKTPOHHOM
oOnake. KBaHTOBBIE UMCIa: TJIaBHOE, OPOUTAIILHOE
(moboyHOE), MaTHUTHOE U CIMHOBOE. Pacmipenenenue
AJICKTPOHOB IT0 SHEPTETUICCKUM YPOBHSM, TIOTypPOBHSIM U
OpOUTANIIM B COOTBETCTBUU C MIPUHIIUIIOM HAaUMEHbIIIEH
sHepruu, npuHIunoM [aymu u npaswiom ['yHa.
DJEeKTPOHHBIE KOH(UTYpAIIH aTOMOB XUMHYECKHUX
2JIEeMEHTOB. BalleHTHBIC BO3MOKHOCTH aTOMOB XUMHUYECKHIX
AIIEMEHTOB. DIIEKTPOHHAS KJIACCU(DUKAIIMS XUMHUYECKUX
9JIEMEHTOB: §-, P-, d-, f-a1eMeHTHI.

Tema 1.2.
[Tepuoanueckuit
3aKOH U
ITepnonnueckas
cucrema
XUMHYECKHAX
aneMeHToB /I.
N. Menneneena.
Crpoenue
BEIIIeCTBA

[lepnonnueckas cucrema u ctpoeHue aroma. Ousndeckuit
CMBICJT TIOPSIAKOBOTO HOMEPA JIEMEHTOB, HOMEPOB TPYIITIBI
u nepuoja. [lepnonnueckoe n3sMeHeHUE CBONCTB
AJIEMEHTOB: pajiiyca aToMa; SHEPTUH NOHHU3AIUH;
ANEKTPOOTpHULIATENbHOCTU. [IpUUrHBI U3MEHEHUs
METAUINYECKUX M HEMETAUINYECKUX CBOMCTB DJIEMEHTOB B
rpynmnax u nepuojiax, B TOM YUCie OONBIINX U
cBepxOonpinx. 3HaueHue [lepruoauueckoro 3aKoHa u
[Teproanueckoit cucTeMbl XUMHYECKUX 31eMEHTOB JI. U.
MeneneeBa i pa3BUTHSI HAYKHA U TOHUMaHUSIXUMHUYECKON
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KkapTuHbl Mupa. [IoHATHE 0 XMMUYECKOU CBS3U. THUIIBI
XUMUYECKHUX CBSI3€H: KOBAJICHTHAs, NOHHAsS, METaJNINYECKast
1 BojtopoHas. KoBasieHTHas XxuMuieckas cBa3b. /[Ba
MexaHHu3Ma 00pa30BaHUs ITOU CBA3U: OOMEHHBIN 1
JIOHOPHO-aKLenTopHbI. KoBaneHTHas nossipHas u
HemnoJisspHas cBa3u. oHHas xumuyeckas cBsi3b. KpaliHuil
CiIy4all KOBAJICHTHOM IIOJIAPHOM CBA3U. MexaHusm
0o0pa3oBaHus HOHHOM cBs3U. MIOHHBIE KpUCTAIIIMUECKHE
PELIETKU U CBOMCTBA BEIIECTB ¢ TAKUMH KPUCTAJIIIAMH.
Meramumueckas XuMU4ecKas cBsi3b. OcoObIN THIT
XUMHUYECKOH CBSA3H, CYLIECTBYIOLIUI B METaJUIaX U CIIJIaBax.
CBolicTBa METaUIMYECKOU CBA3U. BoopoaHas xuMuueckas
CBsI3b. MexaHu3M o0pa3oBaHus Takoi cBs3u. Ee
KJIacCU(UKALIUA: MEKMOJIEKYIIIpHAs U
BHYTPUMOJIEKYJISIpHAs. BOJOPOIHbIE CBSA3U. DPU3HUECKUE
CBOMCTBA BEILIECTB C BOJOPOJHOM CBSA3BIO.
KomrmiekcoobpazoBanue. [ToHsATHE O KOMIUIEKCHBIX
coequHeHUsAX. KoopAMHAMOHHOE YHCIIO
KOMIUIEKCOOOpa3zoBatens. BHyTpeHHss u BHemIHsIs cdepa
KoMIUIEKCOB. HoMeHKIaTypa KOMIUIEKCHBIX COETMHEHUM.
Hx 3HaueHme.

Tema 1.3. Heoprannueckue noaumepsl U oprannyeckue. CTpyKTypbl P,V,T
[Tonumepsbr MOJIMMEPOB, UX KJIACCU(PUKALNS U CTIOCOOBI TIOTYUYCHHUSI.
Hucnepchsbie Knaccudukanus qucnepcHbIX CUCTEM B 3aBUCUMOCTH OT
CHCTEMBI arperaTHoOro COCTOSIHUS JUCIIEPCUOHHON CPebl U
JTUCTIEPCHOM (a3, a TAKKe MO pa3Mepy UX YACTHII.
['pyboaucriepcHbIe U TOHKOIUCTIEPCHBIE CUCTEMBI. DddexT
Tunpans. Koarynsuus B KOJUIOWIHBIX pacTBOpax. 3HAUCHHE
JIUCTIEPCHBIX CUCTEM B )KMBOM M HEXKMBOW MPUPOJE U
IIPAKTUYECKOW JKM3HU YEIIOBEKA.
Tema 1.4. Knaccudukanus XuMHUECKUX peakliiii B OpraHMuecKoi u vV, T
XuMHUyecKue HEOpraHu4yecKou Xxumuu. [IoHATHE O XUMUYECKON PEaKLUH.
peaKuuH. Peaxmuu, naymme 6€3 n3MeHEHUs! KAUeCTBEHHOT'O COCTaBa
PactBopsI BEILIECTB U C U3MEHEHUEM COCTaBa. BeposATHOCTH

MIPOTEKaHUs XUMUYECKUX peakuui. BHyTpeHHss sHeprus,
sHTaNBNUA. TennoBoi 3¢ eKT XUMUIECKUX PEaKIIUH.
Tepmoxumuueckue ypaBHeHus. CTaHIapTHAsI SHTAJIBIINS
peakuuii u o6pa3zoBanus BemecTB. 3akoH I'. U. I'ecca u ero
cnenctBus. JHTponus. CKOPOCTh XUMUYECKUX PEAKIUH.
ITonsiTre o ckopoctu peakuili. CKOpoCcTb TOMO- U
reTeporeHHON peakuu. JHeprus akTuBauu. GakTopsl,
BIIUAIOIIME HA CKOPOCTh XUMHUUECKOU peakuuu. Ilonsarue o
pacTBopax. PU3NKO-XUMHAUYECKAsI IPUPOAA PACTBOPEHUS U
pacTBOpOB. B3anmoaencTere pacTBOPUTEIIS U
PacTBOPEHHOTO BEIIECTBA. PaCTBOPUMOCTB BEIIECTB.
CriocoOb! BeIpaXKeHHS KOHIIEHTPALUMU pacTBOpoB. Teopust
ANEKTPOJIUTUYECKON AUCCONHANNK. MeXxaHnu3m
JUCCOLMALIMY BEILECTB C Pa3IUYHbIMU TUIIAMU XUMHUYECKUX
cBs3ei. OCHOBHBIE MOJIOKEHHS TEOPUU IIEKTPOIUTHIECKON
qucconnanuu. CTeneHb NEKTPOIUTUYECKON TUCCOLAuN
1 GakTopsl ee 3aBUCUMOCTH. CHIIbHBIE U CPEeJIHUE
NEKTPOJUTHL. Jlucconmanus Boasl. BoxopoaHblil
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nokasaresb. Cpesia BOJHBIX pacCTBOPOB JIEKTPOIUTOB.
I'uaponms kak oOMeHHbIH Tiporiecc. HeoOpatumplii
THJIPOJIN3 OPTaHUYECKUX M HEOPTaHUYECKUX COCTUHECHUH U
€ro 3HaYeHHe B MPAKTUUECKON JesITeIbHOCTH YEJIOBEKA.
OO6patumslii ruponu3 conei. CTyrneH4aThiid THAPOIIU3.
[TpakTHyeckoe npuMeHeHue

Tema 1.5. [TonsiTHe 06 OKUCTUTENHFHO-BOCCTAHOBUTENBHBIX peakiusix. | Y, T
OxkucnurenbHo- | OKUCIHUTENN U BOCCTAHOBUTENN. OKUCIUTENBHO-
BOCCTAaHOBHUTEJIb | BOCCTAHOBUTENbHAS JIBOMCTBEHHOCTH. Kiaccudukanus
HbIE pEaKI1u. OKHCIIUTEIbHO-BOCCTAHOBUTEIBHBIX peaKIil. XUMUYECKUE
SDONEKTPOXUMHUY | ICTOUYHUKH TOKA. DIEKTPOIHBIE TOTCHIMAIBI. Psij
€CKHE MPOLECCHl | CTAHAAPTHBIX 3JIEKTPOAHBIX TOTCHIINAJIOB
(2TEKTPOXUMHUYECKUN Psi/i HAIIPSDKEHUH METAIIOB).
["anpBaHWYECKUE STIEMEHTHI U IIPUHIUIIBI UX PAOOTHI.
CocraBiieHHE TrajlbBAHUYECKUX 3JIEMEHTOB. DJIEKTPOIN3
pacIuiaBoB ¥ BOJHBIX pACTBOPOB AIEKTPOIUTOB. [Iponeccsi,
IIPOUCXO/ISIINE HA KAaTOJIe U aHO/AE. Y PaBHEHUS
ANEKTPOXUMHUYECKHX IpoleccoB. [IpakTruueckoe
IIPUMEHEHHUE NIEKTPOJIN3A.
Tewma 1.6. Knaccudukanust Heopranumdeckux emiecTs. [IpocTeie u vV, T
Knaccudukamus | CTI0KHbIE BerectBa. OKCHIBI, THAPOKCHBI, COMH (KX
BEII[CCTB. KJaccupuKalus, XUMAYECKUe U (U3NYEeCcKre CBONCTBA U
MpocTsie OCHOBHBIE CITOCOOBI TTosTydeHust). Mertauisl. [Tonoxenue
METAJUIOB B IEPUOANYECKON cCcTEME U 0COOEHHOCTH
BCIICCTRA. cTpoeHus X aToMoB. OO1Me PU3NYecKre U XUMHUUECKHE
cBoiicTBa MeTaiioB. [IpomblniieHHbIe U TabOpaTOpHBIE
criocoObI mosryuenust MmetaiioB. Hemeramiel. [lonoxxenue
HEMETAJJIOB B IEPUOJIMYECKOI cucTeMe M OCOOEHHOCTH
cTpoeHus ux aToMoB. O01Me PU3nYecKre U XUMHUUECKHe
CBOICTBa HEMeTAJUIOB. [IpoMblnIeHHBIE U TaOOpaTOpHBIE
Croco0bl OJyYEHUs] HEMETAJLIOB.
Tema 1.7. Bognoponnsie coenuHenns HemeTamuioB. OKcuasl 1 Y, T
OcHoBHbIE AHTUJIPUIBI KapOOHOBBIX KUCIOT. KHCI0TH opraHnyeckue u
KJIaCChI Heoprannueckue. Knaccuduxarus opranHndeckux u
HEOpPraHWYEeCKH | HeOpraHM4eckux kuciaot. OOiue cBoicTBa KUCIOT.
X U OcHoOBaHMsI OPraHUYECKUE U HEOPTraHUYECKHUE.
OpraHUYECKUX AM@oTepHbIe OpraHu4ecKie U HeOpraHuueckue
COCIMHEHUN coeauHenusi. OcOOEHHOCTH CBOMCTB COJIeH OPraHUYeCKUX U
HEOpPraHMYECKUX KUCIOT. ['eHeTnueckas cBA3b MEXIY
KJIaCCAMM OPraHMYeCKHX U HEOPTaHWYECKUX COETMHEHUM.
Tema 1.8. S-OnemeHThl. Bomopoa. JIBOMCTBEHHOE MOJIOKEHNE vV, T
Xumust BOJIOpOJa B Nepuoandeckoi cucreme. M3oromns! Bonopoza.
3JIEMESHTOB Ponb Bosmopona B ;kuMBOM 1 HEkMBOM nipupoe. Boaa. Poib

BOJIbI KaK Cpe000pa3yroIero BenecTBa KJIeTKH. DIeMEHThI
I, I A-rpynn. OGmiast XxapakTepUCTHKA MISTOYHBIX
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meTaimoB. [lonydenue, puznueckue 1 XUMUYECKUE
CBOMCTBA LIEIOYHBIX METAJIOB. P-DJIEMEHTHI.
XapakTepucTuKa alllOMUHUSA, YTIEPOa, KPEMHUS,
rajloreHoB, xanbkoreHoB. [lonydenue, ux dpuznueckue u
XUMHYecKue cBoicTBa. DneMeHTsl IV, V A-rpynm. O6mas
XapaKTepUCTHKA 3JIEMEHTOB 3TUX IPYII Ha OCHOBAHUU UX
nostoxxenus B [lepuoanueckoit cucreme anemenTos /1. H.
MenneneeBa u crpoeHusi aToMoB. OCOOEHHOCTH CTPOCHHUS
aToMOB d-2JIEMEHTOB

Paznen 2. Oprannueckasi Xumust

9 Tema 2.1 [TonsiTHe 06 OpraHMYECKOM BEIIECTBE M OPTaHHUYECKOM vV, T
IIpeamer xumuu. KpaTkuii 04epK UCTOPUU Pa3BUTHS OPraHUYECKOU
OpraHuYecKon XuMUU. OCHOBHBIE TIOJIOKEHUS] TEOPUU CTPOeHUs A. M.
xumuu. Teopus | byrnepoBa. XMMHYECKOE CTPOCHUE U CBOMCTBA
CTpOCHUS oprannueckux Bemiects. [lonstue 06 nzomepun. CriocoOsl
OpPTraHUYECKUX OTOOpaXEHUS CTPOCHUS MOJICKYJIBI ((hOPMYIIBI, MOJICIIH).
COEIMHEHU N Knaccudukanus opraHiuecKrx BEIIECTB B 3aBUCUMOCTH OT

CTpOCHUS yriiepogHoi nenu. [lonsaTue GyHKIMOHATBHON
rpynmnbl. [loHaTHe 0 TUNIAX U MEXaHU3MaxX PEeaKIHii B
OPraHU4eCKOW XUMHH.

10 | Tema 2.2 [TonsTre 06 yriaeBomopoaax. OCOOEHHOCTH CTPOCHHUS vV, T
[Ipenenbubie MIPEACIbHBIX YTIIEBOIOPOI0B. AJIKAHBI KaK MPEICTaBUTEIN
YIJIEBOIOPOABL. | MPEAeNbHBIX YIIIEBOJOPOI0B. XUMHUECKHUE CBOMCTBA
OTUJICHOBBIE U | QIKaHOB. Peakiuu: raloreHupoBaHne, HUTPOBAHHUE,

JTUEHOBBIE JIETUIPUPOBAHUS, TOPEHUS, KATATUTUIECKOTO OKUCIICHUS
YIJIEBOJOPOABl | amkaHOB. KpekuHT ajikaHOB, pa3InyHbIC BUABI KPEKUHTA,

MIPUMEHEHUE B MPOMBINIIEHHOCTH. [IMponn3 u koHBepcus
MeTaHa, n30Mepu3anus akaHoB. O0JacTH IPUMEHEHUS
ankaHoB. [IpoMbIlIIeHHbIE CLIOCOOBI MOTYYEHHS aKaHOB:
MOJTy4eHUE U3 MMPUPOIHBIX UCTOYHUKOB, KPEKHHT
napaduHOB, TONy4YEeHUE CHHTETUYECKOTO OEH31HA,
ra3uduKkanus yris, THApUpoBaHue aakaHoB. JlabopaTopHbie
crocoObl MOTy4YeHUs allkaHOB: CUHTe3 Bropiia, nekap-
OOKCHJIMpPOBAaHUE, THAPOJIN3 KapOuaa aTlFOMUHUS.
['omonornyeckuii psigi 1 HOMEHKJIATypa [UKIOAIKAHOB, UX
obmas popmyna. [lonyyenue u pusnvecKkrne CBONCTBA
LMKJIOAJIKaHOB. XMMHUUYECKHE CBOMCTBA IIUKIIOAIKAHOB.
Peakiuu mpucoeMHeHNus U paauKaIbHOTO 3aMEICHHUS.
['omonoruyeckuit pan u obmas Gopmyia anKeHOB.
N3omepus STUIIEHOBBIX YTIEBOAOPOIOB: MEKKIIACCOBAs,
YTJIEPOJIHOTO CKEJIEeTa, MOJIOKEHUSI KPAaTHOM CBA3H.
Oco6eHHOCTH HOMEHKJIATYPhI ATHJICHOBBIX YIJIEBOJIOPOIOB.
PuU3NYECKUE CBOMCTBA AIKEHOB. XUMHUUYECKHE CBOMCTBA
aJKEHOB. Peakium raloreHnpoBaHusl,
TUAPOTraJIOr€HUPOBAHUS, TUpaTallu, THIPUPOBAHMUSL.
[TpaBuiio MapkoBHuKkoBa u 3aiinieBa. JlabopaTopHbie
crocoObl omy4yeHus ankeHoB. [lonaTue u knaccudurarus
JIMEHOBBIX YTJIEBOJOPOIOB 1O B3aHMHOMY PACIIOI0KEHUIO
KpaTHBIX CBs3ei B MoJiekyne. HoMeHknaTypa AMeHOBBIX
YIJIEBOAOPOJOB. XUMHUYECKUE CBOMCTBA aJIKaIMEHOB.
[Tonumepu3arus aueHoB. CriocoObl MOTYYSHHS TUEHOBBIX
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yrieBoaopoaos: padotsl C. B. Jlebenena, neruapupoBanue
QJIKaHOB.

11

Tema 2.3.
AIleTUIIEHOBEIE
YTJIEBOJOPOBI.
ApomMarnueckue
YTJIEBOJIOPO/IbI

["omonoruyeckuii psi u odmas popmysia aTKuHOB.
Homenknarypa aneTuiieHOBBIX YIriieBoaopoaoB. M3oMepus
ME)XKKJIacCOBasi, yIJIEPOIHOTO CKEJIETA, MOJI0KEHUS KPATHON
CBs3M. XMMUYECKUE CBOWCTBA U MPUMEHEHHUE aJIKUHOB.
Peaknus Kyueposa. IIpaBuiio MapkoBHUKOBa
MPUMEHUTEIHHO K aneTmieHaM. [logBuxHOCTh aTOMa
BOJI0pO/a (KUCIOTHBIE CBOMCTBA aJIKHHOB). OKUCIEHUE
ankuHoB. Peaknus 3enmunckoro. [lpumenenue
alETUICHOBBIX yIiieBoA0po10B. [lonuBuHMIanETAT.
[Tonyuenue ankuHoB. [lomyuenue anerunaeHa NUPOIU3OM
MeTaHa U KapOMIHBIM METOAOM. beH30:1 Kak npecTaBUTENb
apeHoB. Pa3zButue npecTaBieHuii 0 CTpOCHUN OeH3071a.
CoBpeMeHHBIE TIPEICTABICHUS 00 AIEKTPOHHOM U
MIPOCTPAHCTBEHHOM CTpOeHUU OeHsona. ['omonoru GeH3ona,
UX HOMEHKJIaTypa, oomias popmyna. @uzndeckne CBOWCTBA
apeHoB. XUMHUYecKHe CBOiicTBa apeHoB. [Ipumepsl peakiuit
AIIEKTPOPUIBHOIO 3aMEIICHUS: TaIOIr€HUPOBAaHMS,
ANKWIMPOBAHMS, HUTPOBaHUs, CyibdupoBanus. Peakuuu
TUJIPUPOBAHUS U IPUCOETUHEHUS XJI0pa K OEH30.y.
Oco0eHHOCTH XMMHYECKUX CBOMCTB TOMOJIOTOB OEH3071a.
[TpupoaHbIE HCTOYHUKH aPOMATUYECKUX YTIIEBOJI0-

pPOJIOB. ApoMaTu3alysl aTKaHOB U [IUKJIOATKAHOB.
AnkunupoBaHue OeH3014a.
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Tema 2.4.
IIpuponuseie
VCTOYHUKU
YTJIEBOJOPOAOB

Haxoxnenue B npupose, coctaB U pU3n4ecKue CBOUCTBA
Hedtu. [Ipombinnennas nepepadboTka HedTH.
Pextudukanus HepTH, OCHOBHBIE (PpaKLIUK €€ pa3esIeHus,
UX HCIOJIb30BaHKE. BropuuHas nepepaboTka
HedTenpoaykToB. KauecTBo aBTOMOOHIBHOTO TOIUIMBA.
OxranoBoe uncio. [IpupoaHbiii ¥ MOMYTHBIN HEPTIHON
ra3el. CpaBHEHHUE cOCTaBa MPUPOJHOrO U MOIYTHOTO ra3os,
UX MPAKTUYECKOE UCIOJIb30BaHue. KaMeHHBIN yroib.
OcHOBHBIE HaNpPaBIEHUS UCIOIb30BaHN KAMEHHOTO YIJISL.
KokcoBanne kaMEeHHOTO yIJiIsl, BA)KHEUIINE ITPOTYKTHI 3TOTO
nporiecca. DKOJOTHUECKUE aCIeKThl J0ObIUH, TepepaboTKH
Y MCIIOJIB30BaHHUsI TOPIOYHX UCKOIIAEMBbIX.

vV, T
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Tema 2.5.
I'mapokcunpHbIE
COeIUHEHUS

Knaccugukaius cniupToB 1o TUITY YTIIEBOAOPOJIHOTO
panukana, Yuciry THAPOKCUIIBHBIX TPYIIT U TUITYy aToMa
yriepoja, CBA3aHHOTO C TUAPOKCUIIBHOM TPYIIIOH.
DJIEKTPOHHOE U TIPOCTPAHCTBEHHOE CTPOSHHE
TMJPOKCUIIBHON TpyIIbl. BiusHue cTpoeHus ciupToB Ha UX
¢uznueckue cBoiicTa. I'oMonornyeckuit ps NpeaesibHbIX
OJIHOATOMHBIX CIUPTOB. M30Mepusi 1 HOMEHKIIATypa
aJIKaHOJIOB, X o0mas Gopmysa. XMMUYECKHE CBOMCTBA
JIKaHOJIOB. PeaklimoHHas CIOCOOHOCTD MPEAeIbHBIX
OJTHOATOMHBIX CIIUPTOB. Peaknnu, moaTBepKaaronme
KHCJIOTHBIE CBOICTBA CIMPTOB. Peakiuu 3amerenus
THJIPOKCHIIBHOM TpyIITbl. MeXMONEKyspHas IeTHIpaTaIis
CIHPTOB, YCIOBUS 00pa3oBaHMs MPOCTHIX APUPoB. Cr1ocoObI
MOJTy9YEeHHUS CITUPTOB. [ MAPOIIN3 TaOreHAIKAHOB.
['mapaTanys alKeHOB, YCIOBHS €€ MPOBEICHHUS.

Y, T
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BoccranoBneHmne kKapOOHUIBEHBIX COSTUHEHHIA.
MHoroaTomMHble criupThl. I30Mepusi 1 HOMEHKIIaTypa
MPEJICTAaBUTENCH ABYX- U TPEXAaTOMHBIX CIIUPTOB.
Oco0eHHOCTH XMMHYECKHX CBOMCTB MHOTOATOMHBIX
CIHPTOB, MX KaUeCTBEHHOE 0OHapyxeHue. OTaenbHbIe
MPEJICTAaBUTENN: STHUICHTIIUKOJb, MIULEPHH, CIIOCOOBI NX
MOJTy4eHUsl, MPAKTHYECKOe puMeHeHue. DeHo.
DNEKTPOHHOE U MPOCTPAHCTBEHHOE CTpoeHue GeHoa.
B3anmHOe BIMSHUE apOMAaTUYECKOTO KOJIbIIA U
TUAPOKCHIILHOM TPYNIbl. XUMHYECKHE CBOMCTBA (heHoIa
KaK (yHKIIHS €r0 XMMHYECKOTo CTpoeHus. bpomupoBanue
¢deHona (kauecTBEHHAs PEAKIMs ), HUTPOBAHUE (MMMKPUHOBAS
KHCIIOTa, €€ CBOMCTBA U mpuMeHeHue). O0pazoBaHue
OKpalIEHHBIX KoMILIekcos ¢ nonoM Fed*. IIpumenenne
denona. [Tonydyenne heHoNa B MPOMBINIIICHHOCTH.
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Tema 2.6.
Anpaerunsl 1
KETOHBI

['omonoruyeckue psaasl aabAeTUAOB U KeTOHOB. [ToHsiTHE 0
KapOOHUJIBHBIX COSTMHECHUSAX. DIIEKTPOHHOE CTPOCHUE
KapOOHWIbHOH Tpymiibl. I30MepHs 1 HOMEHKIIATypa
aJpJEruJ0B U KETOHOB. PU3NYECKUE CBOMCTBA
KapOOHUJIbHBIX COEAMHEHUN. XUMHUECKHUE CBOIICTBA
aJbJACTUIOB U KETOHOB. Peakiinu OKUCIICHHS aJIbJIETHIOB,
KaueCTBEHHbBIE PEaKIMH Ha albJICTHAHYIO Tpymiy. Peakiuu
MOJIMKOHICHCAIIMHN: 00pa30BaHUE
dbenonopopmanbreruiubix cmoil. [IpuMenenue u
noJTydeHue KapOOHWIBHBIX coenuHeHui. [IpumeHenme
aNbJIETUIOB U KETOHOB B OBITY U POMBIIUICHHOCTH.
Anpaeruipl ¥ KETOHBI B ipupoe (3upHbie Macia,
dbepomonnl). [Tonyuenne kapOOHUIBHBIX COSAMHEHUN
OKHCJIEHUEM CITUPTOB, TUAPATALIMEH AIKUHOB, OKHCIICHUEM
YIJIIEBOIOPOOB.
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Tema 2.7.
Kap6oHoBsie
KHCIJIOTBI I UX
MIPOU3BOTHBIC

[TonsiTrie 0 KapOOHOBBIX KHCIOTAX U UX KJIacCU(DUKAIIHSL.
DIIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOEHNE
KapOOKCUIILHOM rpyNIbl. ['oMOIOTHYeCKuil psij] mpeaenbHbBIX
OJIHOOCHOBHBIX KapOOHOBBIX KHCIIOT, UX HOMEHKJIATypa U
n3oMepusi. XUMUYEeCKHe CBOMCTBA KapOOHOBBIX KHCIIOT.
O6pa3zoBanue QyHKIIMOHAIBHBIX MPOU3BOIHBIX KaPOOHOBBIX
kucnoT. Peakuuu srepudukanun. AHTUIPUIBI KAPOOHOBBIX
KHCJIOT, UX MOJIy4eHue U mpuMeHeHne. CrocoObl MoaydeHus
KapOOHOBBIX KUCIOT. OOIIHE CITOCOOBI MOMyUEHUS:
OKHUCJICHUE ATKAHOB, AJIKEHOB, TIEPBUYHBIX CIIUPTOB,
anbaeru1oB. BaxkHeiiue npeacTaBuTenu KapOOHOBBIX
KHCJIOT, MX Omosiornueckas poib. CTpoeHue u
HOMEHKJIaTypa CJIOXKHBIX (PUPOB, MEKKIIACCOBAS N30MEPHS
¢ KapOOHOBBIMU KHcI0TaMU. CrIOCOOBI OTYyYEHUS CIIOKHBIX
a¢upoB. JIaBcaH Kak MpeCTaBUTENh CHHTETUUECKUX
BOJIOKOH. XMMUYECKUE CBOWCTBA U MMPUMEHEHUE CIIOAKHBIX
a¢upoB. XKupbl Kak CI0XKHBIE FIPUPHI TIUIEPUHA.
KapOoHOBBIE KHCITOTHI, BXOJSIINE B COCTAB JKUPOB.
XUMHUYECKUE CBOMCTBA KUPOB: TUIPOIIN3, OMBLICHHUE,
ruapupoBanue. bruonorndeckas posb KUPOB, UX
MCIOJIb30BaHUE B OBITY U MpoMbILIeHHOCTH. Conu
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KapOOHOBBIX KHCIIOT. MblIa, CYIITHOCTh MOIOIIETO JACHCTBUS.
OTtHoOLIEHNE MBIIA K KeCTKOH BoJie. CHHTETHUECKHE
Motorue cpenctsa — CMC (aerepreHTsl), ux
IIPEUMYILIECTBA U HENOCTATKHU.
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Tema 2.8.
VTieBoanl.
AMUHBI,
aMHHOKHCIIOTEI,
Oenku

[Tonsitre 06 yrineBonax. Kiaccudukanus yriaeronoB. MoHo-
, Id- ¥ TIoJIucaxapuibl. buonorudeckas poiib yriaeBoJ0B, UX
3HAYCHUE B )KU3HU YeJIOBEKa 1 o01iecTBa. MOHOCaXapH/Ibl.
['mroko3a, cTpoeHue ee MoJIeKyJIbl U U3NYECKUE CBOWCTBA.
Tayromepusi. XMUMHUYECKHE CBOMCTBA TIIFOKO3bI: PEAKIUU 110
aNbJIETUIHOM rpyIIe («cepedpsiHoro 3epKajay, OKHCICHUE
A30THOM KUCIOTOMU, THApUpoBaHue). Peakiiuu riroko3bl Kak
MHOI'0aTOMHOT'O CIIUPTAa: B3aUMOJIEHCTBUE IITHOKO3BI €
ruapokcugoM meau (I1). Paznuunbie TUTIBI OpOosKeHUS
(ciupToBOE, MOJIOYHOKHCIIOE). [ JTI0K032a B IpHpoe.
buonoruueckas poib U IPUMEHEHHE INIIOKO3bl. PpyKTO3a
KaK U30Mep TIII0K03bl. CpaBHEHUE CTPOCHHUS MOJIEKYIIbI U
XUMHUYECKHX CBOMCTB ITIOKO3bI U (ppykTO3bl. DpyKTO3a B
pHUPOJIE U ee Ouosornyeckas posb. Jlucaxapubl.
Crpoenue aucaxapuioB. CTpoeHHE U XMMUYECKHUE CBOMCTBA
caxapo3bl. JIakT0o3a 1 ManbTO3a KaK M30MEPHI Caxapo3bl.
[Tonmucaxapuasl. O011ee CTpOSHUE TOJIUCAXAPUIOB.
Crpoenue MoiieKkyibl kpaxmana. @u3nueckre cBocTBa
Kpaxmajia, €ro HaXOXJEeHHUE B IPUPOJIE U OHoJIOruyecKas
pouib. ['ukoren. XuMuueckue cBOMCTBa Kpaxmaia.
CpaBHeHHE CBOMCTB Kpaxmaya U eJUTI0IO03BI.
Knaccudukanus u nzomepus amuHoB. ['oMonoruueckue
PSAABI IPEICITBHBIX aTU(PaTHISCKUX U APOMATUIECKUX
aMUHOB, U30MEpUs U HOMEHKJIaTypa. XMMHUYECKHE CBOMCTBA
amuHOB. [Ipumenenue u noiayyenue aMuHoB. [lonsatue o6
AMUHOKUCIIOTaX, UX KIacCU(UKALUS U CTPOCHHUE.
JIBONCTBEHHOCTh KUCIIOTHO-OCHOBHBIX CBOMCTB
aMUHOKHCIIOT U €€ MpUYuHbI. Peakunu KoHIeHCalluu.
[lenrtunas cBsi3b. CHHTETHYECKHE BOJIOKHA.
Knaccudukanus Bonokos. [TonydeHre aMUHOKHUCIIOT, UX
npuMeHeHue u ouonornyeckas ¢pynkius. benku. benku kak
MPUPOHBIC ToauMephl. [lepBruyHas, BropuyuHas, TpeTUIHAS
Y 4eTBEPTHYHASL CTPYKTYPhI OEIKOB. X UMUYECKUE
CBOIICTBa O€JIKOB: rOpEeHNUE, IeHaTypalus, THIPOIIN3,
KaueCTBEHHbIE (IIBETHBIE) peakiuu. buonornyeckue
GyHKIMM 0€IKOB, UX 3HAUYEHHUE.
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Tema 2.9.
A3zoTcoaepixalll
ue
reTepOLUKINYEC
KHe
COEMHEHMUS.
Hyxnennossie
KHCIIOTHI.
buonornyecku
AKTHBHBIE
COCTMHECHUS

HyxnenHnoBblie kucinoTsl. HykiienHOBBIE KUCIOTHI KaK
IIPUPOHBIE ToNMMepsl. HykileoTnbl, HX CTpoeHHUE,
npumepsl. AT® u AJID, ux B3aumorpeBpallieHue 1 pojb
storo npouecca B npupoje. [lonstue JJHK u PHK.
Crpoenne JIHK, ee nepBuyHas 1 BTOpU4Hasi CTPYKTypa.
Perunkanus JIHK. Tlonstue o pepmenTax kak o
OMOJIOTrMYECKHX KaTalnu3aTopax 0eIKOBOI MPUPOIbL.
Knaccugukarus pepmenton. 3HaueHue GpepMeHTOB B
OMOJIOTMH U TPUMEHEHNE B TPOMBINUIEHHOCTH. [loHsTHE O
BuTamMuHax. X knaccugukanus u odosHauenue. [lonsatue o
FOPMOHAX KaK OMOJIOTHYECKH aKTUBHBIX BEIIECTBAX,
BBINOJHSIOUINX SHAOKPHHHYIO PETYIISLIHUIO
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JKU3HEIEATEIILHOCTH opraHn3MoB. Kimaccuduxarmst
TOPMOHOB: CTEPOUIbI, IPOU3BOIHBIE AMUHOKHUCIIOT,
MOJIUIIETITUIHBIE U OelKoBble TOPMOHBL. OTIeNbHBIC
MPEJICTaBUTENIN: ICTPATUOI, TECTOCTEPOH, HHCYIIHH,
anpenanus. [lonsaTue o nexkapcTBax Kak
XUMHOTEpaNneBTHUECKUX Mpenaparax. [ pymnbl iekapcTs:
cynb(haMubl (CTPENTONNT), AHTUOMOTUKHY (TICHUIIUIUINH),
AHTUITUPETUKH (ACTIUPHH), AHAIbIETUKY (aHAJILIUH ).
MexaHu3M eHCTBHS HEKOTOPBIX JIEKAPCTBEHHBIX
[IpernapaToB, CTPOCHUE MOJIEKYJI, IPOTHO3UPOBAHNE CBOMCTB
Ha OCHOBE aHAJIM3a XUMHYECKOT'O CTPOCHUS. AHTHOMOTHKH,
uX Kjaccu(uKalus 1o CTPOCHUIO, TUITY U CIEKTPY
JIEUCTBUS.

[Tpumeuanue: T — tectupoBanue, P — nHanumcanue pedepara, ¥ — ycTHbld ompoc, KP —
KOHTpOJIbHAs paboTa

2.4.2.12.4.3. IIpakTUyecKue 3aHATHS/ CEMUHAPBI

Ne dopma
pa3 | HaumenoBanue TEKYIIEeTO
Coneprxanue pasjena
JieNl | pa3fesioB U TEM KOHTPOJIA
a
1 2 3 4
1 cemecmp
Paznen 1. OOuias u HeopraHuyeckass XUMHUs
1 Tema 1.1. CocraB BellecTBa. XMMHYECKHUE DJIEMEHTHL. 3aKOH vV, T
XvMHUs — HayKa | MOCTOSIHCTBA COCTaBa BEIIECTB. BeriecTBa MONIEKyISIpHOTO
0 BeIIecTBax Y HEMOJICKYJIIPHOTO CTPOCHHUsI. 3aKOH ABOTApO U €T0

Crpoenue atoma | cineactBusi. M3mepenue BemectBa. Macca aTOMOB U
MOJIEKYJI. ATOMHAast equHuIa Macchl. OTHOCUTETbHBIE
aTOMHas U MoJIeKyJsipHas Macchl. KonnuecTBo BeliecTsa.
Uucno ABoraapo. MonsipHast Mmacca. 3akoH ABOTaJIpo U €ro
cieAcTBUA. MoNpHBIN 00beM BELECTB B ra3000pa3HOM
COCTOSIHMH. ATperatHbie COCTOSIHHS BellecTBa. TBepaoe
(kpucTamuMyeckoe 1 aMoppHOE), KHJIKOE U ra3000pa3Hoe
arperatHble cOCTOsIHUA BelecTBa. CMecH BELIECTB.
Paznuuus Mexay cMecsiMU U XMMUYECKUMH COETUHEHUSIMHU.
MaccoBas 1 00beMHast 1011 KOMIIOHEHTOB CMECH.
CoBpeMeHHbIE MPEJICTABIEHHUS O CTPOSHUH aTOMa.
KopmyckyiisipHO-BOJIHOBOM Jyanu3M 4aCTULl MUKPOMUPA.
CoctaB aToMHOrO0 siipa. HyKJIOHBI: MPOTOHBI U HEUTPOHBI.
W3oTomnbl 1 HYKAUABL. DJIEKTPOHHAS 000704YKa aTOMOB.
[TonsiTHE 00 371EKTPOHHON OPOUTAIIU U ANEKTPOHHOM
oOnake. KBaHTOBBIE UKCIa: TJIaBHOE, OPOUTAIILHOE
(mobouHOE), MAarHUTHOE U crinHOBOE. Pacnpenenenue
AIIEKTPOHOB IO YHEPTETUIECKUM YPOBHSIM, ITOTYPOBHIM U
opOUTaANISIM B COOTBETCTBUH C IPUHIUIIOM HaUMEHbIIECH
sHepruu, npuHnunoM [laymm u mpasmiom ['yHaa.
DJeKTpOHHbIE KOHPUTypaIllMi AaTOMOB XMMHUYECKHX
syeMeHTOB. BajieHTHbIE BO3MOKHOCTH aTOMOB XUMHYECKHX
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AIIEMEHTOB. DIIEKTPOHHAs KIIacCU(UKALNS XUMUIECKUX
9JIEMEHTOB: -, P-, d-, f-a1eMeHTHI.

Tema 1.2.

[Tepuoanueckuit

3aKOH "

[lepuoanueckas

cucreMa
XUMHUYECKHUX
31EMEHTOB /.

H. Meuneneena.

Crpoenue
BEIIIECTBA

IIepnonnueckas cucrema u ctpoeHue aroma. Gusndeckui
CMBICJI TOPSIAKOBOTO HOMEPA 3JIEMEHTOB, HOMEPOB I'PYIIIIBI
u nepuoa. Ilepuonnueckoe n3smMeHeHue CBOMCTB
AJIEMEHTOB: pajinyca aTOMa; SHEPruy MOHU3ALUU;
AJEKTPOOTPULATENBHOCTH. [IpuurHbI H3MEHEHUS
METAJUIMYECKUX U HEMETAIMYECKHUX CBOMCTB JIEMEHTOB B
rpymIax U nepuojax, B TOM Yucie OOJbIINX U
cBepxOonpinx. 3nauenue [leprnoauueckoro 3aKoHa u
[Tepuoanueckoil cucTeMbl XUMHYECKUX 3eMEHTOB JI. U.
MeneneeBa i pa3BUTUSL HAYKU U TOHUMAHUAXUMUYECKON
KapTUHbI Mupa. [loHATHE O XUMHYECKOH CBS3U. TUIbI
XUMUYECKHUX CBSI3€U: KOBAJICHTHAs, MIOHHAsS, METaNINYECKast
1 BojtopoaHas. KoBaneHTHas XxuMuieckas cBa3b. /[Ba
MexaHHu3Ma 00pa30BaHUs ITOU CBA3U: OOMEHHBIN 1
JIOHOPHO-aKLenTopHbId. KoBaneHTHas nossipHas u
HenousipHas cBsi3u. MloHHas xumuueckas cBs3b. KpaitHuit
CiIy4all KOBAJICHTHOM IOJIAPHOM CBA3U. MexaHusm
o0pa3oBaHUs HOHHOU CBs3U. IOHHBIE KpUCTAIIIMUECKHE
PELIETKN U CBOMCTBA BEILIECTB C TAKUMU KPUCTAJIAMH.
Mertannudeckas xumudeckast cBsizb. OcoObIi TUIT
XUMHYECKOH CBS3H, CYIECTBYIOIINN B METAJIJIAX U CILIABAX.
CBoiicTBa MeTaNIMYECKOU CBsI3U. BogopoaHas xumudeckas
cBsA3b. MexaHu3M oOpa3oBaHUsl Takol cBsi3U. Ee
KJIacCU(UKALIUA: MEKMOJIEKYIIpHas U
BHYTPHUMOJIEKYJISIPHAs: BOJOPOAHBIE CBA3U. PU3HUECKHE
CBOMCTBA BEILIECTB C BOJOPOJHOM CBSA3BIO.
KommniekcoobpazoBanue. [ToHsTHE O KOMIUIEKCHBIX
coenuHeHusaX. KoopauHanuoHHOe 4KiCiio
KOMIUIEKCOooOpazoBatesns. BHyTpeHHss u BHEIIHsIs cdepa
KoMILIeKCOB. HOMeHKIaTypa KOMIUIEKCHBIX COEUHEHUN.
WX 3HaueHue.

vV, T

Tema 1.3.
[Tonmumepsl
HucnepcHsbie
CUCTEMBI

Heoprannueckne nonumeps! u opranndeckue. CTpyKTypsl
MOJIMMEPOB, UX KJIaCCU(PUKALIKA U CLIOCOOBI OTYUYESHHUSI.
Knaccugukaius 1ucnepcHbIX CUCTEM B 3aBUCUMOCTH OT
arperaTHoOro COCTOSIHMSI TUCIIEPCUOHHON CPeJIbl U
JCTIEpCHOM (a3bl, a TaKkke MO pa3Mepy UX YaCTHIL.
['pyOonucniepcHble M TOHKOAMCTIEPCHBIE CUCTEMBI. D (HEKT
Tunpansa. Koarynsanus B KOJUIOMIHBIX PacTBOPax. JHAYECHHE
JIUCTIEPCHBIX CUCTEM B JKMUBOM M HEXKMBOW MPUPOJIE U
IIPAKTUYECKOMN )KM3HH YEIOBEKA.

P,V, T

Tema 1.4.
XUMUYECKHUE
peaKkuu.
PactBops!

Knaccudukanus XuMHUUECKUX peakliiii B OpraHMuecKoi u
HEOpraHn4YecKou XumMuu. IIoHsaTHE 0 XUMUYECKON pPEAKIUN.
Peakuuu, uaymue 6e3 n3MeHEeHUs1 KaYeCTBEHHOT'O COCTaBa
BEILECTB U ¢ U3BMEHEHUEM COCTaBa. BepoATHOCTH
MIPOTEKaHUsI XUMUYECKUX peakuui. BHyTpeHHss sHeprus,
sHTaIBNUA. TernaoBoi 3¢ eKT XUMUIECKUX PeaKIUi.
Tepmoxnmuueckue ypaBHeHHs. CTaHAAPTHAS SHTAIBIINSA
peakuuii u o6pa3zoBanus BemecTs. 3akoH I'. . I'ecca u ero
cienctBus. JHTponus. CKOPOCTh XUMUYECKUX PEAKIUH.
ITonsitue o ckopoctu peakiuii. CKOpocTb TOMO- U

vV, T
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reTEpOreHHON peakuuu. JHeprus aktuBanuu. GakTopsl,
BIIUSIIOIIME HA CKOPOCTh XUMUUYECKOH peakuuu. [lonsrue o
pacTBopax. PU3MKO-XUMUYECKAs IPUPO/IA PACTBOPEHUS U
pacTBOpoB. B3anmoaeiicTBre pacTBOPUTEIS U
PacTBOPEHHOTO BellecTBa. PacTBOpUMOCTD BEIIECTB.
CrniocoObl BeIpaskeHUsI KOHIIEHTPALMU pacTBOPOB. Teopust
ANEKTPOJIUTUYECKON AUCcOonManni. Mexanusm
JUCCOLMALMY BEIECTB C Pa3JIUYHbIMU TUIIAMH XUMHUYECKUX
cBsi3eil. OCHOBHBIE MOJIOKEHUS TEOPUU DIIEKTPOIUTHUECKOM
aucconuanuu. CTeneHpb 3JIEKTPOIIUTUYECKON JUCCOLAuN
1 GakTophl ee 3aBUCUMOCTH. CUIIBHBIE U CPETHUE
ANEKTPOIUTHI. Jluccormanus Boasl. BogopoaHblit
nokazaresb. Cpesia BOJHBIX PAaCTBOPOB 3JEKTPOJIUTOB.
I'uaponm3 kak oOMeHHbIH nporece. HeoOpaTtumeprii
TUAPOIN3 OPraHUYECKUX U HEOPTraHUYECKUX COCTMHEHUM U
€ro 3HAYEHHUE B PAKTUYECKON JIEATEIbHOCTH YEJIOBEKA.
OO6patumslii ruapous cosiedl. CTyneH4YaTbiii THAPOIIH3.
IIpakTHYecKOe NIPUMEHEHHE

Tema 1.5. [TonsiTHE 00 OKUCTUTENHFHO-BOCCTAHOBUTENBHBIX peakiusix. | Y, T

OxucnutenbHo- | OKUCINTENN U BOCCTAaHOBUTENN. OKHUCIUTEIBHO-

BOCCTAaHOBHUTEIIb | BOCCTAHOBUTEINbHAS JIBOMCTBEHHOCTh. Kitaccudukanus

HBIE PEAKLUH. OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX peakuuii. XUMHUECKHE

DNEKTPOXUMHUYE | UCTOUHUKH TOKA. DJIEKTPOIHbIE TOTEHIMAIBL. Pss

CKHE IIPOLIECCHl | CTAaHAAPTHBIX IEKTPOIHBIX OTEHLIUAJIOB
(2TEKTPOXUMHUYECKUN Psi/i HAIPSDKEHUN METAIIIOB).
["anpBaHMYECKHE JIEMEHTHI U IPUHIUIIBI UX pAOOTHI.
CocraBiieHHE TaJIbBAHUYECKUX 3JIEMEHTOB. DJIEKTPOIN3
pacIuIaBoOB ¥ BOJHBIX PACTBOPOB IEKTPOJIUTOB. [Ipouecchl,
IIPOUCXO/ISIINE HA KAaTOJIE U aHO/E. Y PaBHEHUS
AIIEKTPOXUMHUYECKHUX ITpoueccoB. [IpakTnueckoe
IIPUMEHEHHUE IEKTPOJIN3A.

Tema 1.6. Knaccugukarus Heopranndeckux Bemects. [Ipocteie n Y, T

Knaccudukamus | CIOXKHbIC BEIIECCTBA. OKcuabl, THAPOKCUIBI, CONTH (UX

BEIIECTB. KJaccu(uKanus, XuMUYeckre u GU3nIecKrue CBOMCTBA U

MpocTsie OCHOBHBIE CcITOCcO0BI TToNTydeHus ). Mertamisl. [lonoxenue
METAJUIOB B IEPUOANYECKON ccTEME U 0COOEHHOCTH

BCIICCTRA. cTpoeHus uXx aToMoB. O01Me PU3NYecKre U XUMHUUECKHE
cBoiicTBa MeTaiioB. [IpomblniieHHbIe U TabOpaTOpHBIE
criocoObI moiryuenust MmetayioB. Hemeramner. [lonoxxenue
HEMETAJJIOB B IEPUOJIMYECKOI cucTeMe M OCOOEHHOCTH
cTpoeHus ux aToMoB. OO1Me PU3NYecKre U XUMHUUECKHE
CBOICTBa HEMETAJUIOB. [IpoMblIlIeHHBIE U TaOOpaTOpHBIE
croco0bl NOJyYEHUs] HEMETAJLIOB.

Tema 1.7. Bonopoansie coeqrHeHus: HeMeTamuioB. OKCUAbI U vV, T

OcHoBHbIE AHTUJIPUIBI KApOOHOBBIX KHCIOT. KHCIOTH Oprannyeckue u

KJIACCBI Heoprannueckue. Knaccudukanus opraHudeckux u

HEOPTaHWYECKH | HeOpraHWYecKuX KUcJoT. OO1re CBOHCTBA KUCIIOT.

XH OcHoBaHMsI OPraHUYECKHE U HEOPIraHUUECKHE.

OpraHUYECKUX AM@oTepHbIe OpraHu4ecKie U HeOpraHuueckue

COEIMHEHUI coeauHenusi. OcOOEHHOCTH CBOMCTB COJIeH OPraHUYeCKUX U

HCOPTaHNUYCCKUX KHCJIOT. I'ereTmueckas cBSI3b MCXKIAY
KJIaCCaMH OPraHUYICCKHUX M HCOPTaHUICCKUX COCHHHCHHﬁ.
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8 Tema 1.8. s-OnemeHTsl. Bonopoa. /IBoMiCTBEHHOE MOJI0KEHUE vV, T
Xumus BOJIOPO/Ia B IEPUOANYECKOM cucTeme. M30Tombl Bo1opoaa.
JJIEMEHTOB Ponb BOomopoa B )KUBOM U HEXUBOM npupoze. Bonxa. Ponb

BOJIbI KaK Cpe1000pa3yoIIero BemecTBa KIETKH. DIIEMEHThI
I, I A-rpynn. OO0mmast XxapakTepuCcTHKa IETOUYHBIX
MmeTaisioB. [lonydenue, puznyeckue 1 XuMUYECKHe
CBOICTBA LIEJIOYHBIX METAIOB. P-DJIEMEHTHI.
XapakTepucTuKa aJlOMUHUS, YIIIepoaa, KPeMHUS,
raJlorTeHOB, XanbKoreHoB. [lomyuenne, nx ¢puzndeckue u
XuMu4eckue cporictBa. DnemeHTsl 1V , V A-rpynm. OOmas
XapaKTePUCTHKA 3JIEMEHTOB ATUX I'PYII HA OCHOBAaHUU UX
nosnoxenus B [lepuoanueckoii cucreme anementos /1. U.
MenneneeBa u crpoeHus: aToMoB. OCOOEHHOCTH CTPOEHMS
aTOMOB d-2JIEMEHTOB

Paznen 2. Oprannyeckass XumMus

9 Tema 2.1 [TonsiTHE 006 OPraHNYECKOM BEIIECTBE U OPraHHMYECKON vV, T
[Tpenmer xumun. KpaTkuit ouepk HCTOpUM pa3BUTHUSL OPTraHUYECKOM
OpraHUYecKOin xuMuH. OCHOBHBIE MTOJIOKEHUSI TEOPUU CTpOoeHUs A. M.
xumuu. Teopust | byrnepoBa. XuMHU4eCKOe CTPOCHHUE U CBOMCTBA
CTpOECHUS oprannveckux Bemects. [lonsTie 00 nzomepun. CriocoOb
OpraHHYECKUX OTOOpaXEHHS CTPOCHUS MOJIEKYIIBI ((POPMYIIBI, MOJIETIH).
COEIMHEHUN Knaccugukarus opraHmuecKiX BEIIECTB B 3aBUCUMOCTH OT

CTpoeHUs yriiepoaHoi nenu. [lonatue pyHKIMOHATHHON
rpynnsl. [IoHATHE 0 TUIIAX ¥ MEXaHMU3MaX PEaKklUil B
OpraHNYeCKON XUMUHU.

10 | Tema 2.2 [Tonsitrie 06 yriaeBomopoaax. OCOOEHHOCTH CTPOCHHS vV, T
[TpenenbHble MpeIebHBIX YTIEBOAOPOIOB. AJKAHBI KaK MPEJCTaBUTEIN
YIJIEBOAOPOABL. | MPEAENbHBIX YIJIEBOJOPOI0B. XUMHUECKHUE CBOMCTBA
DOTUJICHOBBIE U | ajKaHOB. Peakiuu: rajoreHupoBaHue, HUTPOBaHUE,
JTMEHOBbIE JErUIpUpOBaHUs, TOPEHUS, KATATUTUYECKOTO OKUCIICHUS
YIIEBOAOPOABl | alKaHOB. KpEKMHT alKaHOB, pa3JIM4HbIE BU/IBI KDEKUHTA,

MPUMEHEHNE B TPOMBIIIIEHHOCTH. [Inposn3 u KoHBepCcHs
MeTaHa, u30Mepu3aius ankanoB. O0IacTy MpUMEHEHH
ankaHoB. [IpoMbIlIIeHHBIE CITOCOOBI OYUYEHHS AJIKAHOB:
MOJIy4EHUE U3 MPUPOIHBIX UCTOYHUKOB, KPEKHHT
napaHOB, MOJIYYCHHE CHHTETUYECKOTO OCH3MHA,
razuduKanus yris, THApUpoBaHre ankaHoB. JlabopaTopHbie
crocoObI TIOJTyYeHUsI alIKaHOB: cMHTE3 Bropia, nexap-
OoKcUITUpOBaHUE, TUAPOIIN3 KapOuaa aTlOMUHUS.
['omostornyeckuit psa 1 HOMEHKIATypa HUKIOATKaHOB, HX
obmras popmyna. [Tonydyenue u puznueckue cBoiicTBa
IHUKJIOAIKAHOB. XUMUYECKUE CBOMCTBA IUKIOAIKAHOB.
Peaknuu npucoeInHeHns U paAuKaaIbHOTO 3aMEILEHHUS.
['omonornyeckuit pan u obmas GopmyIia alKeHOB.
N30Mepust STUIIEHOBBIX YIJIEBOJOPOAOB: MEKKIACCOBas,
YIJIEPOJHOTO CKEJIETa, MOJOKEHUSI KPaTHOM CBA3H.
Oco0eHHOCTH HOMEHKJIATYPhI TUJICHOBBIX YTIEBOIOPOIOB.
Pu3nYecKre CBOMCTBA ATKEHOB. XUMHUUYECKHE CBOMCTBA
aJKeHOB. Peakiuu rajloreHupoBaHusl,
TUAPOTAIOTCHUPOBAHUS, TUIpATAIlUH, THIPUPOBAHHS.
[TpaBuio MapkoBHuKOBa U 3aiiueBa. JlabopaTtopHble
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crocoObl moiy4eHus ankeHoB. [lonsaTue u knaccudukanus
JUEHOBBIX YTIIEBOJOPOAOB 10 B3aUMHOMY PACIIOJIOKCHHUIO
KpaTHBIX CBsi3eH B MoJieKyne. HoMeHknarypa 1ueHoBBIX
YII€BOLOPOAOB. XMMUYECKHE CBONCTBA AJIKAIUEHOB.
[Tomumepu3arust queHoB. CriocoObl MOTYYEHUS TUEHOBBIX
yrieBoopoaoB: padotsl C. B. JleGeaera, neruapupoBanue
AJIKAHOB.
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Tema 2.3.
A1eTHIICHOBBIC
YTJIEBOJOPOIBI.
Apomaruyeckue
YTJIEBOJIOPOIBI

['omonoruyeckuit ps u obmas Gopmyna aJKuHOB.
HomeHnkiiatypa aneTHiieHOBBIX yIiieBogopoaoB. M3omepus
MEXKJIaCCOBast, YIIIEPOJHOIO CKEJIETa, OJIOKEHUS KPaTHON
CBsI3U. XMMHUUYECKHE CBOMCTBA U IPUMEHECHHUE AIIKUHOB.
Peakuus Kyuepona. [IpaBuino MapkoBHHKOBA
IPUMEHUTEIBHO K aneTwieHaM. [logBuxHOCTh aTOMa
BOJIOpOJia (KHCIOTHBIE CBOWCTBA AIKMHOB). OKUCIeHHE
ankuHoB. Peakuus 3enunckoro. Ilpumenenue
alleTUJICHOBBIX yriaeBoAopoaoB. [lonuBuHunanerar.
[Tonyuenue ankuHoB. [lonydeHne aneTuaeHa nupoaIn30mM
MeTaHa U KapOMIHBIM METOAOM. beH30:1 Kak mpecTaBUTeNb
apeHoB. Pa3zButue npeacTaBieHuil 0 CTpoeHUN OeH3071a.
CoBpeMeHHbIE MPEICTaBICHUS 00 ANEKTPOHHOM U
IIPOCTPAHCTBEHHOM CTPOEHUHU OeHsona. ['omonoru OeHzona,
WX HOMEHKJIaTypa, obmias ¢popmyna. Ouznueckue cBOiCTBa
apeHoB. XMMHUYECKHE CBOMCTBA apeHOB. IIpumepsl peakunii
ANEKTPOPUIBHOTO 3aMEIICHUS: TAIOT€HUPOBAHHS,
AIKWIMPOBAaHMsSI, HUTPOBaHUs, CyiIbpupoBanus. Peakuun
THJIPUPOBAHUS U MIPUCOCTUHEHHS XJI0pa K OeH30.1y.
Oco0eHHOCTH XMMHUYECKUX CBOMCTB FOMOJIOIOB OEH3011a.
[IpupoaHbIE HCTOYHUKH ApOMATUYECKUX YTIIEBOI0-

poJ10B. ApoMaTu3alysl aIKaHOB U LIUKJIOAJIKAHOB.
AJKuinpoBaHue OeH3o7a.
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Tema 2.4.
IIpuponusie
HUCTOYHHMKHU
YIIEBOIOPOIOB

HaxoxnaeHnue B mpupojie, cocTaB U pU3NYECKUE CBOWCTBA
HedTH. [IpombliienHas nepepaboTka HedTH.
Pextuduxanus HeQTH, OCHOBHbIE (PpaKLIMU €€ pa3/ieeHHUs,
UX UCroib30BaHue. Bropuunas nepepaboTka
HedTenpoAaykToB. KauecTBO aBTOMOOMIIBHOTO TOIIIIMBA.
OxranoBoe uncio. [Ipupoanblil  nonyTHbIN HEPTAHOM
ra3sl. CpaBHEHHE COCTaBa MPUPOJHOTO U MOMYTHOTO T'a30B,
UX NIPAKTUYECKOE UCIIOb30BaHne. KaMeHHBbIN yrob.
OcHOBHbIE HaNpaBJIEHUS UCIOIb30BAHUS KAMEHHOIO YTJISl.
KokcoBaHue KkaMEHHOTO yriisl, Ba)KHEHIINE MPOJLYKThI 3TOTO
nporecca. DKOJIOTHYECKUE acTIeKThl J00bIYH, TepepadoTKU
Y MCTIOJIb30BaHUS TOPIOYUX HCKONIAEMBIX.

vV, T
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Tema 2.5.
['unpokcunbHbIe
COETUHEHUS

Knaccudukanusi cnupToB 1o THITY yTI€BOAOPOTHOTO
paaukana, YuciIy TuAPOKCUIIBHBIX TPYII U TUITY aToMa
YTJIEpO/1a, CBA3aHHOTO C TUAPOKCHIIBHON TPYIIION.
DJIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOEHUE
TUAPOKCWIBHOM Ipynibl. BivsiHue cTpoeHns CiupToB Ha UX
buznueckue cBoiicTBa. I oMOIOrHYecKuit psal MpeaebHbBIX
OOHOATOMHBIX CHI/IpTOB. I/ISOMepI/Iﬂ 158 HOMGHKJ'IaTypa
AIKaHOJIOB, UX 001mas Gopmyna. XuMUYEeCKHe CBOHCTBA
aJKaHoyoB. PeakiimonHast CmocOOHOCTh TIPEIeTbHBIX
OJIHOATOMHBIX CIUPTOB. Peakunu, moaTBEepKAar0IIne

vV, T

28




KHUCJIOTHBIE CBOMCTBA CIUPTOB. Peakunu 3aMeneHus
TUAPOKCUIIBHOM rpyniibl. MexXMoeKyasipHast 1eruapaTaius
CIHPTOB, YCIOBUS 00pa30BaHMs MPOCTHIX APUPOB. Cr1ocoObI
MOJIyYEHUs! CHUPTOB. [ MAPONIN3 ranoreHaaKkaHoB.
['unparanys ajakeHoB, YCIOBUS €€ IPOBEICHUS.
Boccranosnenmne kapOOHUIBHBIX COSTUHEHHIA.
MHoroaromHsie ciupThl. MI30Mepus 1 HOMEHKIaTypa
MpeJICTaBUTENe! ABYX- U TPEXaTOMHBIX CIIUPTOB.
Oco0eHHOCTH XUMUYECKUX CBOMCTB MHOIOATOMHBIX
CIIUPTOB, UX Ka4yeCTBEHHOE OOHapyxeHue. OTaenbHbIe
IPEJCTaBUTEINN: STUICHIIIUKOIIb, TIIULEPUH, CITIOCOOBI X
MOJIyYeHUsl, MpaKTUYecKoe npumMeHeHune. GeHo.
DJEKTPOHHOE U POCTPAHCTBEHHOE CTpOEHHE (heHoa.
B3aumHoe BiIMsHHUE apOMAaTUYECKOTO KOJIbLA U
THJIPOKCUIIBHOM IpymIibl. XMMHUYECKHE CBOMCTBA (heHOIa
KaK (yHKIIMSI €r0 XMMHYECKOro cTpoeHus. bpomupoBanue
(deHona (kauecTBEHHAs! PeaKIys), HUTPOBAHUE (MMUKPUHOBAS
KHCJIOTa, €€ CBOMCTBA U MpuMeHeHue). O0pa3oBaHue
OKpAaIIEHHBIX KoMILTekcoB ¢ nonoM Fe®*. TIpumenenue
denomna. [lonydyenue geHosa B MPOMBIIUICHHOCTH.
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Tema 2.6.
ANLnerunel u
KETOHBI

I'omonoruyeckue psapl anbaeruioB U KETOHOB. [lonsATHE O
KapOOHMJIBHBIX COEMHEHUSAX. DIEKTPOHHOE CTPOCHUE
KapOOHMIIbHOH rpymnmbl. i3oMepust 1 HOMEHKIIaTypa
aJbJIETUI0B U KeTOHOB. dU3ndecKue cBONCTBA
KapOOHHMIIBHBIX COCTMHEHNH. XUMHYECKUE CBOMCTBA
aJbJIETUI0OB U KETOHOB. Peakiiuy OKHMCIeHUs allbJeru/0B,
KAa4eCTBEHHBIC PEAKIIMM HA aJIbJETUIHYIO Irpymny. Peakuun
HOJIMKOH/ICHCAIIUH: 00pa3oBaHue
denonopopmanbaeruaHbIX cMoIL. [lpumenenne u
NoJy4eHne KapOOHMIIBbHBIX coeinHeHui. [Ipumenenne
aJbJIETU/I0B U KETOHOB B OBITY U IIPOMBILIUIEHHOCTH.
AJbJierupl ¥ KETOHBI B Ipupoie (3¢upHbIle Macia,
¢dbepomonnl). [Tomyuenne kapOOHUIIBHBIX COSTMHEHUI
OKHCIIEHUEM CIIUPTOB, TUAPATALMEHN AIIKUHOB, OKUCIICHUEM
YTJIEBOJOPOIOB.

vV, T
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Tema 2.7.
KapOonoBsie
KHCJIOTBI ¥ UX
POU3BOJIHBIE

[TonsiTve 0 KapOOHOBBIX KUCIIOTAX M MX KJIacCU(PUKAIIUS.
DNEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHUE
KapOOKCUIIbHOM rpynmbl. ['oMoorudeckuil psj npeaeabHbIX
OJIHOOCHOBHBIX KapOOHOBBIX KUCIIOT, X HOMEHKJIATypa U
n3oMepust. XuMHUYeCKre CBOMCTBA KApOOHOBBIX KHCIIOT.
O6pa3oBanue (HyHKIIMOHATBHBIX MPOU3BOAHBIX KAPOOHOBBIX
KHUCJIOT. Peakimu srepuduxanuu. AHTHAPUIB KapOOHOBBIX
KHUCTIOT, UX ToNydeHue U npuMeHeHne. CriocoObl MoTy4eHus
KapOOHOBBIX KUCIOT. OOIHE CIOCOOBI MTOTYYEHUS:
OKHCIJICHUE aJIKAaHOB, AJIKEHOB, IIEPBUYHBIX CIIUPTOB,
anpACTUIOB. BaxkHelue nmpeacTaBuTein KapOOHOBBIX
KHUCTIOT, uX Ononorudeckas poib. CTpoeHue u
HOMEHKJIaTypa CJIOKHBIX 3PUPOB, MEIKKIIACCOBASI H30MEPHS
¢ kKapOoHOBBIMU KHcI0TaMU. CIIOCOOBI TOMYyYEHUS CIIOKHBIX
a¢upoB. JIaBcaH Kak MpeaCTaBUTEITh CHHTETUYECKUX
BOJIOKOH. XMMHUYECKUE CBOWCTBA U MPUMEHEHUE CIOAKHBIX

vV, T
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3¢upoB. Kupbl Kak cI0XKHBIE 3(PUPHI TITULIEPUHA.
Kap6oHoBBIE KHCTTOTHI, BXOASIIIUE B COCTaB )KUPOB.
XUMUYECKUE CBOWCTBA KUPOB: THIPOJIU3, OMBUIEHUE,
ruipupoBanue. buongornueckas posb )KUPOB, UX
UCIIOJIb30BaHUE B OBITY U MPOMBIIUICHHOCTH. COMH
KapOOHOBBIX KUCIOT. MblIa, CyIITHOCTh MOIOIIIETO JCHCTBUS.
OTHo1IeHUE MbLIA K )KeCTKOoU Bojie. CUHTETUYECKHE
moromue cpeactBa — CMC (merepreHTsl), uxX
MIPEUMYIIIECTBA U HEIOCTATKHU.
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Tema 2.8.
YrneBoasl.
AMUHBI,
AMHHOKHUCIIOTHI,
Oenku

[Tonsitue 06 yrneBogax. Kmaccudukamnus yrieromos. MoHo-
, IU- U nosiMcaxapupl. buosornueckas ponib yriaieBoioB, MX
3Ha4YEHHE B JKU3HU YelloBeKa U obriectBa. MoHocaxapuabl.
['mroko3a, cTpoeHHe ee MOJICKYJIbl M (PU3UYECKUE CBOICTBA.
Tayromepusi. XMMHUYECKHE CBOMCTBA TJIFOKO3bI: PEAKIUHU 10
IBJETUAHON rpymIe («cepedpsSHOTo 3epKaliay, OKHCICHHE
a30THOW KHUCIIOTOM, ruipupoBanue). Peakiuu rimroko3bl Kak
MHOT0aTOMHOT'O CIIUPTAa: B3aUMOJIEHCTBUE TITFOKO3bI C
ruapokcuioM meau (11). Pazauunbie TUIIBI OposKeHHS
(ciupTOBOE, MOJIOYHOKHUCIIOE). [ JTI0K03a B IpUPOJIE.
buonorunueckas posib 1 NpUMEHEHHE IIT0K03bl. DpyKTO3a
KaK M30Mep TJI0K03bl. CpaBHEHHE CTPOEHUS MOJIEKYJIbI U
XUMHUYECKUX CBOMCTB TIIFOKO3bI U GpYyKTO3bl. DpyKTO3a B
IIpUpOJIE U ee Ouosiornyeckas posb. Jlucaxapubl.
Crpoenue aucaxapuoB. CTpOCHHE U XUMUYECKHE CBOMCTBA
caxapo3sl. JIakT0o3a 1 ManbTO3a KaK M30MEPBI Caxapo3bl.
[Tonucaxapuasl. Ob1IEe CTpOSHKE TOTUCAXAPUIOB.
Ctpoenue MoJieKyibl Kpaxmaiia. Ou3nyeckre CBOMcTBa
Kpaxmalia, ero HaXOXICHHUE B IPUPOJIe U OHoIornyecKas
pouib. I'nnkoreH. XuMuueckue CBOMCTBA Kpaxmaa.
CpaBHeHuE CBOWCTB Kpaxmajla U LIEJUIFOJIO3bI.
Knaccudukanus u usomepust aMmuHoB. ['omonornueckue
PSABI IPEENbHBIX aTu(paTHUECKUX U apOMATUYECKUX
aMUHOB, U30MEpHUs U HOMEHKJIaTypa. XMMHAYECKHE CBOMCTBA
amMuHOB. [IpuMenenue u noixydyenue aMuHoB. [TonsTre 06
AMHHOKHUCIIOTAX, UX KJIacCU(UKALUs U CTPOCHHE.
JIBONCTBEHHOCTh KUCJIOTHO-OCHOBHBIX CBOMCTB
aMUHOKHCIIOT U €€ MpUYuHbI. Peakunu KoHIeHCalluu.
[lentuanas cBa3b. CHHTETUYECKUE BOJIOKHA.
Knaccuguxkarus BonaokoH. [TonydeHne aMMHOKHUCIIOT, UX
npUMeHeHue u ouonornyeckas pyHkuus. benku. benku kak
MpUPOHBIE oauMepsl. [lepBuyHas, BropuuHas, TpeTUUHAs
Y YETBEPTUYHAs CTPYKTYphI O€NIKOB. XUMUYECKUE
CBOMicTBa O€JIKOB: TOPEHHUE, IeHATypaLHs, THIPOJIN3,
KauecTBeHHbIE (1IBETHbIE) peakuu. buonornyeckue
¢GyHKIMU O€NKOB, MX 3HAUEHHE.
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Tema 2.9.
A3zoTcoaepikaiil
ue
reTepOLMKINYEC
KHE
COETUHEHMUSI.
Hyxnennossie

Hyxnennosble kucnotsl. HykieMHOBBIE KUCIOTHI KaK
IIPUPOJHBIE TOoaUMepsl. HykineoTnapl, ux cTpoeHue,
npumepsl. AT® n AJID, ux B3auMoINpeBpallieHUE U POJIb
storo npouecca B mpupoze. [lonstue [JHK u PHK.
Crpoenne JIHK, ee nepBuuHas u BTOpUYHAsL CTPYKTYpA.
Permukarnust JIHK. [Tonsitue o pepmeHTax kak o
OMOJIOTMYECKHX KaTalau3aropax 0eJKOBON NpUpPObL.

vV, T
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KHCJIOTBI. Knaccugukarus pepmenton. 3HaueHne GepMEeHTOB B
buonorndeckn | Ouosoruyu U NpUMEHEHHe B MPOMbINUIeHHOCTH. [ToHATHE O
AKTHBHBIC BuTamuHax. Mx knaccudukanus u obo3Hauenue. [lonstue o
COEJIMHEHUs TOPMOHAX KaK OMOJIOTMYECKU aKTHUBHBIX BEIIECTBAX,
BBITOJIHSOLINX HJOKPUHHYIO PETYIISALHUIO
KHU3HEIeATeIbHOCTH oprann3MoB. Kitaccuduxanus
TOPMOHOB: CTEPOH/IbI, IPOU3BOJHBIC AMUHOKHCIIOT,
HOJIUIENTUAHBIE U OeNKoBble TOpMOHBL. OTIeNbHbIE
NPEJCTaBUTEINN: ACTPAIUOI, TECTOCTEPOH, MHCYJIHH,
anpeHanuH. [lonsaTue o nexkapcTBax Kak
XMMHUOTEPANEeBTUUECKUX Mpernaparax. [ pynisl JIeKapcTB:
cynbdamMusl (CTPENTONNT), aHTHOMOTHUKY (TICHUIMILINH),
AHTUIMPETUKHU (aCIUPUH), AaHAIBIETUKHU (aHAJIBIMH).
MexaHu3M J1eHiCTBUS HEKOTOPBIX JIEKAPCTBEHHBIX
IpenapaToB, CTPOCHUE MOJIEKYII, IPOTHO3UPOBAHNE CBOMCTB
Ha OCHOBE aHaJIM3a XUMUYECKOI'0 CTPOEHUS. AHTHOUOTUKH,
UX Kiaccu(UKaLus 0 CTPOCHUIO, TUITY U CIIEKTPY
JICHCTBHSL.

[Ipumeuanue: T — TectupoBanue, P — Hammcanme pedepara, Y — ycTtHbI ompoc, KP —
KOHTpOJIbHAsL paboTa

2.4.4. CoaepxxaHue caMOCTOSATEJIbHOM PadoThI
He npeaxycMmorpeno

2.4.5. IlepeyeHb Y4eOHO-METOAMYECKOT0 OOeCHeYeHUs IJs1 CAMOCTOATE]bHON pPadoThI
00y4JaIMXCS MO0 AUCHUIIHHE
He npexycMoTpeno

2.4.6 KoHTpOJIb U OLIEHKA pPe3yJbTAaTOB OCBOEHHsI 0011e00pa3oBaTe/JIbHOM
AUCHUIITUHBI

KoHTpoib M oOHEeHKa pe3ylbTaToB OCBOEHUS 0O0I1e00pa3oBaTeIbHON
JUCLUIUIMHBI PACKPBIBAKOTCS 4YEpe3 NHUCLUILUIMHAPHBIE PE3YJIbTAThl, HAIlPaBJICHHbBIC
Ha (opMUpOBaHUE OOMMX M MPOPECCHOHATBHBIX KOMIIETEHLMA MO pazienam u
TEMaM COJEpKaHUs y4EOHOTO MaTepuana.

O6mas/ npodeccruonanpHas Paznen/Tema Turm o1leHOYHBIX
KOMITCTCHITHS MEPOTPHUITHHA
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, VYcTHbIii onpoc
Tema 2.1, Tema 2.2, Tema 2.3, TectupoBanue
Tema 2.6, tema 2.9 Brimonnenue
Tema 1.2, Tema 1.3, Tema 1.4, MPAKTUYECKUX 3aJaHUI
OK 04 Tema 1.6, Tema 2.3, Tema 2.5,
Tema 2.9
OK 0.7 Tema 1.4, Tema 1.7, Tema 2.2,
tema 2.4, tema 2.6, Tema 2.8
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OK 01, OK 02, Bce Tembl
OK 04, OK 07

HuddeperunrpoBaHHbIi
3aueT

3. OBPA3OBATEJIBHBIE TEXHOJIOT U

3.1.00pa3oBaTe/ibHbIEe TEXHOJOTMH NPU MPOBEACHUM JIEKIU

Buael npumeHsaemMbIx
Kon-Bo
No Tema 00pasoBaTebHBIX qac
TEXHOJIOTHI
1 2 3 4
1 [Tema 1.1. Xumust — Hayka o BemecTBax. CTpoeHue aTroma 2
Tewma 1.2. Ileproguueckuii 3akon u [lepuonnueckas cucrema 2
2 [xummueckux snementoB /1. . Menneneesa. Ctpoenue
BELECTBA
3 [Tema 1.3. ITonumepsr. JlucniepcHble CUCTEMBI 2
4 [Tema 1.4. Xumudeckue peakiuu. PacTBopbl 2
5 Tema 1.5. OkucnuTenbHO-BOCCTAHOBUTEIbHBIE PEAKIIHH. 2
DIEKTPOXUMHUYECKHUE TPOLIECCHI
6 [Tema 1.6. Knaccudukanus Bemects. [IpocThie BelecTra. 2
7 Tema 1.7. OCHOBHBIE KJIACChl HEOPTAHUYECKUX U OPIraHUYECKUX 2
COEeIMHEHUM
8 T 18 X UKT-TexHomorumu, 5
ema 1.8. Xumus 351eMeHTOB TIpo6eMHbIE TeKIHH,
9 Tema 2.1 IIpeamer opranuyeckoit xumun. Teopus CTpoeHus JIEKIHMH- 2
OpPraHUYECKUX COeTMHEHUI BU3yalu3anuu,
10 Tewma 2.2 IIpezenbHbIe yrIeBOLOPObI. JTUICHOBBIC U JUCHOBBIC|  MyJIbTUMEIUMHEIE 2
YTJICBOIOPObI [pe3eHTalnU
11 Tema 2.3. AlleTHIICHOBBIE YTIIEBOIOPO/IbI. ApOMaTHYECKHE 2
YTIEBOIOPO/IbI
12 [Tema 2.4. IlpupogHbIe UCTOYHUKHU YTIICBOIOPOIOB 2
13 [Tema 2.5. T'uAPOKCHIBHBIC COCTUHEHUS 2
14 |Tema 2.6. Anpaeruasl 1 KETOHBI 2
15 [Tema 2.7. KapOOHOBBIE KHCIIOTHI U HX IPOU3BOJIHBIE 2
16 [Tema 2.8. YraeBoasl. AMUHEI, aMHHOKHMCIIOTEI, OEJIKH 2
Tema 2.9. A3zotcoaep:xaliye reTeporuKINIEcKue 2
17 coenunenus. HykiienHoBbIe KUCIOTHI. Bronornyeckn akTHBHbIE
COEJIMHEHUSI
Toro mo Kypcy 32
3.2. O6pa3oBaTe/ibHbIE TEXHOJOTHH MPH MPOBEAEHUN MPAKTHYECKUX 3aHATHIH
Buasl npumeHsemMbIx
Kon-Bo
No Tema 00pa3oBaTeNbHBIX qac
TEXHOJIOTHI
1 2 3 4
1 [Tema 1.1. Xumus — Hayka o BemiectBax. CTpoeHue aToMa Tpamunuonnoe 2
Tema 1.2. [leprogudeckuii 3akon u [lepuonnueckas cucrema CCMMHApPCKOC 3aHATHUC, 2
2 xumuueckux 3iaemeHToB . . Menneneesa. CtpoeHue pasbop peuieHus
BEIECTBA 3a7a4
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3 [Tema 1.3. [Tomumepst. JlucriepcHbIe CUCTEMEI 2
4 [Tema 1.4. Xumuueckue peakiuu. PacTBopbl 2
5 Tema 1.5. OkucnuTENHHO-BOCCTAHOBUTEIBHBIE PEAKIINU. 2
DIEKTPOXUMHUYECKUE MPOLIECCHI
6 [Tema 1.6. Knaccudukanus Bemects. [IpocTeie BemiecTsa. 2
7 Tema 1.7. OCHOBHBIE KJIACCHI HEOPIAHUYECKUX U OPIraHNYECKUX 2
COECTMHECHUI
8 [Tema 1.8. Xumus >71€MEHTOB 2
9 Tema 2.1 [Ipenmer opranndeckoit Xumun. Teopusi CTPOCHHSI 2
OpraHNYECKHX COCOUHECHHI
10 Tema 2.2 [IpenenbHble yriieBOAOPOAbl. DTUIIEHOBbIE U JUEHOBBIE 2
YTII€BOIOPO/IbI
11 Tema 2.3. AUeTUNICHOBBIC YTJIEBOAOPOAbl. APOMAaTHUUECKUE 2
YTII€BOIOPO/IbI
12 [Tema 2.4. IlpupoHbIe HCTOYHUKHU YTIEBOIOPOIOB 2
13 [Tema 2.5. T'uapOKCHIBHBIC COCTUHECHUS 2
14 Tema 2.6. Anpaeruabsl U KETOHBI 2
15 [Tema 2.7. KapOoHOBBIE KHCIIOTHI U UX POU3BOJIHBIE 2
16 [Tema 2.8. YraeBoasl. AMUHEI, aMHHOKHMCIIOTEI, OEJIKH 2
Tema 2.9. AzoTconepxalliie reTepouuKInYecKre 2
17 |coequnenus. HyknenHoBbIe KUCIOTHI. broornyecku akTHBHbIC
COETMHEHMSI
Toro mo Kypcy 32
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4. YCJOBUSA PEAJIM3ALUU ITPOT'PAMMBI JUCHUITJIMHBI

4.1. MaTtepanbHO-TeXHU4YeCKass 0a3a, He0OX0AUMAasl I OCYLIEeCTBJIEHHs 00pa30BaTeJIbHOIO
npoiuecca no JTUCHUILINHE

Peanusyercs nmporpamMma yueOHON AUCIUILTNHBI B KAOMHETE XUMUH.
O06opynoBaHue yueOHOro KabuHeTa:
- paboume MecTa /Uil CTYACHTOB U IIPENoIaBaTeNs, ayIuTOpHAs JOCKa;
- KOMIUIEKT y4eOHO-METOJAMYECKOW TOKyMEHTAIuu (Y4eOHMKH M y4eOHbIe TOCOOMS, KapTOUYKH-
3a/laHus, KOMIUICKTHl TECTOBBIX 3aJIaHWi, OJJIEKTPOHHAs CIPaBOYHO-y4eOHas JHTEpaTypa,
MYJIbTUMEANMHBIE 00yYarolIe MPOorpaMMBbl);
-HaTJISIIHBIE TOCOOUS (CXeMBbI, TaOIHUIIbI, N300pa3UTENbHBIC U HATYpaJIbHBIC TOCOOS);
- aBTOPCKHI KOMILJIEKT KOMIIBIOTEPHBIX MTPE3CHTALIHH.

TexHuuyeckue cpeacTBa OOYYCHHS: KOMITBIOTEp, MPUHTEP, MPOEKTOp, MPOTPaMMHOE
obecrnieueHue.

4.2. IlepeyeHb HEOOXOAMMOT0 MPOTPAMMHOI0 00ecmeyeHus!

— OmnepanuonHnas cuctema Microsoft Windows 10

— Iaker nporpamm Microsoft Office Professional Plus

— T7-zip GNULesser General Public License (cBobGomHoe mporpaMMHOE oOeCI€YeHHE, HE
OTpaHU4EHO, OECCPOUHO)

— MHutepner Opayzep Google Chrome (OecruiaTHoe nporpaMMHOE oOecreueHue, He
OTpaHUYCHO, OECCPOYHO)

— K-Lite Codec Pack — yHuBepcaibHbIii HA00p KOJICKOB (KOIHUPOBIIHMKOB-IECKOIUPOBIIHKOB)
U YTWIAT JUIS MPOCMOTpa U 00paboTKM ayauo- M BuaeodainoB (OecriaTHoe MporpamMMHOE
obecrieueHre, He OTpaHUYCHO, OECCPOUHO)

— WinDjView — mporpamma [uis mipocmotpa daiiioB B ¢popmare DIV u DjVu (cBobomnoe
mporpaMMHOe o0ecredeHre, He OrpaHuYeHo, OECCPOUHO)

— Foxit Reader — mnpuknagHoe mporpaMMHOe OOecreueHue ISl MPOCMOTpPa AIIEKTPOHHBIX
nokymeHToB B craHmapte PDF (GecmmaTtHoe mnporpammHoe oOecriedueHue, He OrpaHU4YeHo,
OeccpouHo)
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5. HEPEYEHb OgHOBHOfI U JOMOJHUTEJBbHOM YYEFHOM JINTEPATYPHI,
HEOBXOJINMOMU 1JIs1 OCBOEHUA JUCHUIIVIMHBI

5.1. OcHoBHas JqUTEpaTypa

1. Pymsutuc, I'. E. Xumus. ba3oBblii ypoBeHb : y4eOHUK i 0Opa30BaTENbHBIX
OpraHu3aiuii, peanusyoumx o0Opa3oBaTelbHbIE MPOrPaMMbl CPEAHEro MpodeccruoHaIbHOTO
obpazoBanus / I'. E. Pymsurtuc, ®. I'. ®enpaman. — 2-e usa., crep. - Mocksa : [IpocBemenue, 2025.
- 337 c¢. — (Yuebnuk CIIO). - ISBN 978-5-09-124954-5. - Tekcr : anektponHbid. - URL:
https://znanium.ru/catalog/product/2202350 . — Pexxum JOCTyMa: 1O MOAITUCKE.

2. Papenxwuii, A. M. Xumus. ba3oBelii ypoBeHb. TpeHHpPOBOYHBIC U IPOBEPOUYHBIC
paboThl : yueOHOEe mocobue, pa3paboTaHHOE B KOMIUIEKTE C Y4EOHHKOM JUIsl 00pa30oBaTelbHBIX
OpraHu3alyii, peaau3yrolux o00pa3oBaTelbHbIE MPOTrPAMMBI CPEAHEr0 MPO(HEeCcCHOHATHLHOTO
obOpazoBanus / A. M. Pageukwuii. — 2-e uzn., crep. - Mocksa : [Ipocsemenue, 2025. - 81 c¢. —
(Yuebnuk CIIO). - [ISBN 978-5-09-124962-0. - Tekcr : oanexrponssii. - URL:
https://znanium.ru/catalog/product/2202356 . — Pexxum JOCTyIa: 1O MOAITUCKE.

5.2. llepuoguyeckue u3IaHus

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

5.3. IlepeueHnn pecypcoB HH(POPMALMOHHO-TEIEKOMMYHUKAIMOHHOM CeTH
«HTepHET», HEOOXOAUMBIX 1JISi OCBOCHU S JUCIHILJIMHBI

JuiekTpoHHas1 Ouduorexka Hayunoii oudauorexu Kyol'y
http://megapro.kubsu.ru/MegaPro/Web
DIIEKTPOHHBIN KaTajaor
[Toctyruienus auTepaTypsl B OMOIHMOTEKH (PHUIINATIOB
[ocrynnenus quccepranuii u aBTopedeparon
CraTbhM U3 NEPUOTUKU M HAyYHBIX COOpHUKOB ¢ 2016 T.
Cratbu U3 NEPUOAUKHU U HAyYHBIX COOPHUKOB /10 2016 T.
["a3eThl U KypHAJIBI
OnekTpoHHas 6ubanoTeka TpyaoB yueHbix Kyol'y

J1eKTPOHHO-0ubIM0oTeuHbIe cucTeMbl (IBC)
1. OBC «YHuBepcurerckas budbanoreka oniaiia» http://www.biblioclub.ru/
2. OBC «Jlanb» https://e.lanbook.com
3. O6pazoBarenbHas miatdopma «FOpaiit» https://urait.ru/
4. ObC «ZNANIUM» https://znanium.ru/
5. 3BC «BOOK.ru» https://www.book.ru
6. Ob OUII «Axanemus» https://academia-moscow.ru/elibrary/

IIpodeccuonanbublie 6a3bl JAHHBIX

1. BupryansHblilt unTanbHbli 3a1 Poccuiickoii rocynapcrennoit oubaunorexu (PI'b)
https:/Idiss.rsl.ru/
HanwmonaneHast anexktponHas 6ubnmuoreka https://rusneb.ru/
Bassl nannsix komnanuu «MIBUCx» https://eivis.ru/
Hayunas snexrponnas 6udianoreka eLIBRARY.RU (H3B) http://www.elibrary.ru/
MUAH. IoiHOTeKCTOBas KOJUICKIIUS MaTeMaTHUECKUX KypHanoB http://www.mathnet.ru
[TomHOTEKCTOBAs KOJUIEKIMA KypHanoB Ha ruiardpopme PIITHU (DnexkTpoHHbIe Bepcuu
Hay4HBIX )ypHasoB PAH) https://journals.rcsi.science/

ok wd
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http://www.elibrary.ru/
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https://journals.rcsi.science/

7. Tlpesunmentckas 6ubaroreka uM. b.H. Ensruna https://www.prlib.ru/
8. DnektpoHHas OMOIMOTEYHAS CUCTeMa conno-rTyManuTapHoro 3HaHus «SOCHUM»
https://sochum.ru/
NudopManuoHHbIe CIPABOYHbIE CHCTEMbI
1. Koncynerant I[lmtoc - cmpaBouyHas mpaBoBas cucTeMa (IOCTYH IO JIOKAIBHOW CETHU C
KOMIThIOTEPOB OUOIMOTEKH )

ba3bl JaHHBIX OTKPBITOIO JIOCTYNA
1. KwubGepJlenunka http://cyberleninka.ru/;
2. Jlextopuym TB - Buacosekiuu Beayimux JektopoB Poccun http://www.lektorium.tv/
3. ®enepanbusblii nopran «Poccuiickoe odpazoBanue» http://www.edu.ru/
4. Tlopran «ObpazoBanue Ha pycckom»: [IpoekT ['ocy1apcTBeHHOTr0 HHCTUTYTa PYCCKOTO
s3pika M. A.C. Ilymkuna https://pushkininstitute.ru/
5. CnpaBouHo-uHpoOpMaIMoHHbIN oprai «I"pamora.py» http://gramota.ru/
6. CnoBapu u 3HIUKIONEANN Ha AKafgemuke http://dic.academic.ru/

Bba3b1 nannbix KyoI'yY
1. OtxkpeITas cpena MOYJILHOTO JHHAMUYECKOTO 00yueHust Kyol'yY
https://openedu.kubsu.ru/
2. ba3za y4eOHBIX IUIaHOB, Y4eOHO-METOINICCKUX KOMILJICKCOB, IyOIUKAUN U KOHPEpEHITUH
http://infoneeds.kubsu.ru/
3. DnekrponHsblii apxuB gokymenToB KyoI'VY _http://docspace.kubsu.ru/
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6. METOAUYECKHUE YKA3ZAHMUA JJI5S1 OBYYAIOIIUXCA
ITO OCBOEHUMIO TN CHUITJIMHBI

OBnajgeHue 3HAHUAMM 10 Kypcy «XUMHs» NpeArnonaraeT IOCEeIleHue JeKIuil u
CEMHHApPCKMUX 3aHATHI, MPOBOAMMBIX IOJ PYKOBOJCTBOM IIPENOJABATENS, A TAKKE AKTUBHYIO
CaMOCTOATENbHYIO0 paboTy. Kpome Toro, kK HEKOTOPBIM TeMaM Kypca IpPeJyCMOTPEHO BBINOIHEHUE
IIPAKTUYECKUX 3aIaHUM.

B xoxe nekuuii mpenojaBaTenb M3JaraeT U Pa3bsCHIET OCHOBHBIE, HauOoJiee CIOKHBIE
IOHSTHUSL TEMbI, a TAKXKE CBSI3aHHbIE C HEM TEOPETUUYECKUE U IPAKTUYECKHE MPOOJIEMBI, TAET
PEKOMEHIallii Ha CEMUHAPCKOE 3aHITHE U yKa3aHUsl Ha CAMOCTOSATEIbHYIO paboTy.

CemuHapcKue 3aHATUS 3aBEPUIAIOT HW3ydeHHE HanOojiee BaXHBIX TeM Yy4eOHOM
JucuuIinHbl. OHU CIy’KaT s 3aKpeIvieHUs] U3yYEeHHOI0 Marepuaia, B IIPOLecce ero nepeckasa
WK OOCYXJIEHUS, C IIeNIbI0 Pa3BUTHSA YMEHUH M HABBIKOB MOJTOTOBKH JOKJAJ0B, pedepaTos,
MPUOOPETEHUS OIbITA YCTHBIX NMYOJMYHBIX BBICTYILUICHUN, BEACHUS AUCKYCCHUHU, apryMEHTAIUH U
3alllUThl BBIIBUTAEMBIX IIOJIOKEHWM, a TakkKe JUIi KOHTPOJS IPENoJaBaTesIieM CTENEeHU
MOATOTOBJICHHOCTH CTYJIEHTOB 1O H3y4aeMol aucumiuinHe. [loAroTtoBka K 3aHATUSAM IO
PEKOMEHI0BaHHOW y4eOHOU uTeparype (He TOJIBKO M0 JEKIUOHHOMY MaTepHaly), BEICTYILJICHUE C
COOOILIEHUSMHU PACIIUPSIIOT 3HAHUS CTYACHTOB IO KYypCYy.

JnaakTuyeckue ueiam ceMuHapa:

-yrinyOneHue, CUCTeMaTu3alysl U 3aKperieHne 3HaHWM, MpeBpalleHue X B yOeKIeHus; -
IIPOBEpPKA 3HAHUH;

- IPUBUTHUE YMEHUI 1 HaBBIKOB CAMOCTOSITENILHOM paboThl ¢ yYEOHUKOM, CTaThel U Mp.;

-pa3BUTHE KYJIbTYpBl peud, (popMHUpOBaHHE YMEHHs apryMEHTHPOBAHO OTCTAaUBATh CBOIO
TOYKY 3pEHUSI, OTBEYast Ha BOIPOCHI APYTUX CTYACHTOB U MPENOJaBaTENs;

- YMEHHE CIylaTh IPYruX, 3a/1aBaTh BOIPOCHI.

B 3aBuCMMOCTH OT CTENEHU aKTUBU3ALMU MHEMHUYECKON MU MBICIUTEIBHON I€ATEIbHOCTH
CTYACHTOB (DOpPMBI OpraHM3alMM CEMHUHAPCKUX 3aHATUH MOXKHO pa3feiuTh Ha JBa THma: 1)
PENPOAYKTUBHBIN U 2) MPOTYKTHUBHBIMA.

PenpoayKTUBHBIA THUII OpraHU3alUU 3aHATHUS IPEIOJaraeT, Ipekae BCEro, aKTUBU3ALUIO
MHEMHUYECKHX CIIOCOOHOCTEH CTyAeHTOB. OHU JIOJKHBI 3alIOMHHUTBH U NE€PECKa3aTh ONpeeleHHbINH
yueOHBII MaTepuand Ha OCHOBE Marepuala JEeKIUi uiau y4eOHUKOB. I[IpoayKTuBHBIN THII
OpraHu3aliy 3aHATUS MPEAINOaraeT aKTUBU3AILIUIO MBICIUTEIBHBIX CIIOCOOHOCTEH CcTyeHTOB. OHU
JOJKHBl ~ CPaBHUTbh,  IPOAHAIU3UPOBATH, OOOOUINTH, KPUTHUECKH  OLIEHWUTh,  CHENaTh
YMO3aK/IIOUEHUE HAa OCHOBE YCIHBIIIAHHOTO WM IPOYUTAHHOIO Marepuana. Takod XapakTep
3aHATHIO TPUJAET MOCTAaHOBKAa BOIPOCOB cienyomero tuma: Yem otinyaercd...; Yto oobuiero
MexXny...; Kakue MexaHu3Mbl...; BeigenuTe AOCTOMHCTBA M HEOCTATKH... (MPEAIOaraeTcs, 4To
OTBETHI Ha 3TU BOMPOCHI B IBHOM BHJI€ B yUEOHMKE WJIU JIEKIIUH HE JaHBbI).

Bun (popma) cemmHapa onpenenseTcs COAEp)KaHUEM TEMbl, YPOBHEM IOATOTOBKHU
CTYJICHTOB JIaHHOM TpyMNIbl, HampaBiI€HHEM M NpoPUIeM HX MOATOTOBKH, HEOOXOIWMOCTHIO
yBsi3aTh MpernojaBaHue Yy4eOHOW JUCHMIUIMHBI C JAPYrUMHM JUCHMIUIMHAMH, H3Yy4aeMbIMU
cTyneHTamMu. Bupa ceMuHapa mnpu3BaH clocoOCTBOBaTh HauOoJiee MOJHOMY PACKPBITHIO
COJIepKAaHUsI U CTPYKTYphl OOCY)KJaeMoil Ha HeM TeMbl, 00ecHneunTh HauOOJBIIYI0 aKTUBHOCTh
CTYJICHTOB, pPEllIeHUE MO3HABATEIbHBIX U BOCIIUTATENIbHBIX 3a/1a4.

CeMuHap mpeamnonaraeT CBOOOJHBIM OOMEH MHEHUSMHU MO H30paHHOW Temaruke. OH
HAYMHACTCSA CO BCTYIUTEIBHOIO CJIOBA IpernojaBateisi, (OPMYIHPYIOIIETO Ieb 3aHATHS U
XapaKTepU3YIOMIETO €ro OCHOBHYIO MpOOJeMaTuKy. 3aTeM, Kak TMpaBWIO, 3acIyIINBAIOTCS
cooOmeHust cryaeHToB. OOCyXaeHne COOOIIEHUsS] COBMEIIACTCS C PACCMOTPEHHEM HaMEUYEHHBIX
BonpocoB. CooOIIeHus, Mpeanoyiararofe aHaau3 MyOJUuKaluid 10 OTIAEIbHBIM BOIPOCaM
CEMHUHapa, 3aclylIMBalOTCI OOBIYHO B CEpPeAWHE 3aHATHS. B 3aKIIOYUTEIFHOM  CIIOBE
MpernoaaBaTeNb MOJABOJUT UTOTH OOCYXJACHHUS U BBICTABISIET OLEHKHU BBICTYIABIIUM CTYIEHTaM B
pabounii xypHai. CTyI€HT UMEET NMPaBO O3HAKOMUTHCS C HUMH.
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[Ipy mDOArOTOBKE K CEMHUHApy CTYACHTBI MMEIOT BO3MOXHOCTH BOCIIOJIB30BATHCS
KOHCYJbTallMsIMHM TperiofaBarens. KpoMe yka3aHHBIX TEM CTYAEHTHI BIIPaBe, IO COIVIACOBAHUIO C
npernojaBaTenaeM, H301paTh U APyrue HHTEPECYIOIINE UX TEMBI.

Hpyrumu GpopMaMu NpPaKTUYECKUX 3aHATHHA MO XUMHH SIBISIOTCS pEIIEHHE pPaCUeTHBIX
3a1a4 1 1Ja0OpaTOPHBIN MPAKTUKYM.

Pemenue 3a1a4y 3aHMMAeT B XUMUYECKOM 00pa30BaHUH BaKHOE MECTO, TaK KakK 3TO OJUH U3
pUEeMOB 00YYEHUsI, IIOCPEICTBOM KOTOPOTro obecrednBaeTcs 0ojee rry0oKoe U MOJTHOE YCBOCHHE
yuyeOHOTO MaTepuasia 1O XUMHH. YTOOBl KaueCTBEHHOTO OCBOUTh XHUMHIO, H3y4YCHHE
TEOPETHYECKOT0 MaTepHaja JOJDKHO COYETAThCA C CUCTEMAaTHYECKUM PELICHUEM PAa3INYHbIX 3a1a4.

JlaHHBIN KypC pa3BUBACT y YUAIIUXCs YMEHHUE PEelIaTh TEOPETUUECKUE U pacueTHBIC 3aauH,
a TaKe OOIIMEe MHTEIUICKTyalbHbIE YMEHHS M HAaBBIKM — aHAJIM3MPOBATh, KOHKPETH3HPOBATh,
0000111aTh, MPUMEHATH TPUEMBI CPAaBHEHUSI.

Pemenne 3aa4 criocoOCTBYET OCO3HAHUIO YYAIIUMHUCS CBOCH COOCTBEHHOMU JESTEIBHOCTH,
00ecreynBaeT UX CaMOCTOSTENIbHOCTh M aKTUBHOCTD, (POPMUPYET YMEHHSI IPUMEHSTD MOJTyYCHHbIE
3HAHWS B HECTAaHJIAPTHHIX, TBOPYECKUX 3aJaHUAX. TakKe Yy CTYIEHTOB BOCHHTBHIBACTCS
Tpy#omo0ue, IeIeyCTPEMIIEHHOCTh, pPAa3BHBAETCS YYBCTBO OTBETCTBEHHOCTH, YIOPCTBO U
HACTOWYMBOCTh B JOCTH)KEHHH ITOCTaBICHHOW Lieiu. B mporecce pemieHus 3amad peanusyroTcs
MEXIIPEIMETHBIE CBSI3M, YTO TIO3BOJIIET YYAIIUMCSI TOJY4aTh LEJIOCTHOE IpPEACTaBICHUE 00
OKpYXXAIOLIEM MHUpPE C LENbI0 HCIOJIBb30BaHMS €ro B JalbHEWIIeH >ku3Hu. VHTerpamus ¢ TeMu
peMeTaMH, KOTOPbIe KaXyTCsl CTYJeHTaM JTOCTaTOYHO MPHUBIIEKATEIbHBIMH, ITO3BOJISIET YCIIEIIHO
NOBBIIIATE HMHTEPEC K XMMUH W pPa3BUBaTh MOTHBaUMIO €€ u3ydeHus. VIHTerpmpoBaHue c
NPUKIAJAHBIMA ~ JUCHHUIUIMHAMU  PACKPhIBAET BO3MOXKHOCTH  NPAKTHUYECKOTO  TPUMEHEHUS
IpUOOPETaEMBIX XUMUYECKUX 3HAHUM.

JIaGopaTopHBIif MPAKTUKYM IO XMMHUHU I CTYJCHTOB MpPEIIOjaracT pa3BUTHE HAaBBIKOB
paboTHI B 1a00OPaTOPHH ¢ XUMUYECKUMH BEIIECTBAMH, a TAKXKE CIIOCOOCTBYET JIYUIIEMY YCBOCHHUIO
JVCIIATUTHHBL.

B xoze npoBeseHus MPaKTUYECKUX 3aHATHH (J1aOOPaTOPHBIX PabOT) CTYAEHTY HEOOXOIHMMO
IPOBECTH XMUMHUYECKHHA SKCIEPUMEHT, 3a(pUKCHPOBAaTh CBOM HAOJIOACHUS, OMUCATH IOJyYCHHBIE
PE3YJIBTATHI U C/IeTaTh COOTBETCTBYIOIINE BHIBOIBI.

N3yuyenne oOmeoOpa3oBaTeabHOW  y4yeOHOM  AMCUMILIMHBI  «XHUMHS»  3aBEpILIAETCs
NOJBEICHUEM HTOroB B ¢opme IudepeHIMPOBaHHOTO 3adyeTa B paMKax [POMEXYTOUHOH
atTectauuu cryaeHToB B mpouecce ocBoeHuss OIIOIT CIIO ¢ monmyueHueMm cpeaHero o0Iero
obpazosanus (IIIICC3).

7. OHEHOYHBIE CPEACTBA J1JISI KOHTPOJISA YCIIEBAEMOCTH
7.1. IlTacnopT (pOH/1a OLIEHOYHBIX CPEJICTB

KoHTpoHpyeMbIe Kon HaunmeHoBaHue O11eHOYHOTO CpeacTBa
Ne KOHTPOJIUPYEMO
n/m pasaeibl (Tembr) ¥ KOMIICTCHITHH
TTUCITUTTAHBI 1 Tekymumit [IpomexxyTounas
(mu ee qacTH) KOHTPOJIb aTTecTalus
1 Pazgen 1. O6mas u ) Vv, T, P, IIP,
' | HeOpraum4eckasi XuMus KP Tl 3auer
) Paznen 2. Oprannueckas v, T, P, 1P, )
" | Xumus KP
7.2. Kpurepum oueHKH 3HAHUM
Kputepuu orieHMBaHus YCTHOTO OTBETA:
[Toporu onenox Bapuantsl napameTpoB
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HeynosnersopurenbHo

CTYIGHT OOHApy>KMBaeT He3HaHUE OOJIbILEH YaCTH COOTBETCTBYIOIIETO
BOIIPOCA, JOMYyCKAeT OMUOKH B (OPMYIMPOBKE OIPEACICHUA U
MPaBWI, WMCKAXKAMIINE WX CMBICI, OECHOpsAIOYHO U HEYyBEPEHHO
M3JaraeT MaTepuall.

YIIOBJ'IGTBOpI/ITeJ'IBHO

CTYIIEHT OOHApYy>XMBACT 3HAHWE W MOHMMAHHE OCHOBHBIX MOJIOKEHHI
JAHHOM TEMbl, HOT H3JaracT Marepuaj HEMOJHO U JOMyCKaeT
HETOYHOCTH B ONPEIE/ICHUN TOHATHI WK (HOPMYTUPOBKE MPABUIT; HE
yMEeT JOCTaTOYHO TJIYyOOKO U JOKa3aTeJIbHO OOOCHOBATh CBOH
CY)KICHHS M TPUBECTH CBOM NPUMEPHI; H3Jaraet Marepual
HETOCJICIOBATEIIbHO U JIOMYCKAET OIMUOKH B SI3bIKOBOM O(OPMIICHUU
U3J1araemMoro.

Xopoio

CTY/ICHT JIaeT OTBET, yJOBJICTBOPSIOMINN TeM e TpeOOBaHUSAM, YTO H
IUI OLICHKH «OTJIMYHO», HO JAOIycKaeT 1—2 omuOKH, KOTOphIE caM e
ucIpasiger, U 1-2 Hemodera B IOCIENOBATEIBHOCTH M S3BIKOBOM
o(opMIIeHUH U3]1araeMoro.

O1inyHo

CTYAEHT IIOJIHO H3JIaraeT MaTepuajl (OTBEYaeT Ha BOIIPOC), JaeT
[IpaBWIbHOE OINpEAEICHUE OCHOBHBIX IOHATHM; OOHapyXHUBaeT
[IOHMMaHWE MaTepuana, MOXeT O0OCHOBaTh CBOU CYXKICHUS,
MPUMEHUTh 3HAHUS HA MPAKTHUKE, IPUBECTH HEOOXOIUMBIE MPUMEPHI
HE TOJIBKO U3 Y4eOHMKA, HO U CAMOCTOSITEIIbHO COCTABIICHHBIE;

n3JjiaracT Marcpuall IoCjaca0BaTCJIbHO U JIOTHUYHO.

Kputepuu onenuBanus pedepara

IToporu oneHoOK

BapuanTtsl napameTpos

HeynosnersopurensHo

TemMa pedepara He pacKpbiTa, OOHApY)KUBAETCSl CYILIECTBEHHOE
HEMOHUMAaHUE IPOOIJIEMBI.

YI[OBJ'IGTBOpI/ITeJ'IBHO

UMEIOTCSI  CYHIECTBEHHBIE  OTCTYIUIEHMs  OT  TpeOoBaHUM K
pedepupoBanuto. B wacTHocTH, Tema oOcCBelleHa JHIIb YacTUYHO;
JONyIIeHbl (akTU4ecKue OmHMOKM B COAEp)KaHUM pedepara WM MpU
OTBETE Ha JIONOJHUTENIbHBIE BOIIPOCHI; OTCYTCTBYIOT BBIBOJIBI.

Xopomo

OCHOBHBIE TpeOOBaHUs K pedepaTy U €ro 3alluTe BBITOJIHEHBI, HO MPU
9TOM JONYLIEHbl HENOYETHl. B 4YacTHOCTH, MMEHTCS HETOYHOCTH B
U3JI0KEHUN MaTepHala; OTCYTCTBYET JIOTHYECKasi MOCIEeJ0BATEIbHOCTh
B CYXJIEHHSX; HE BbIJEpKaH 00bEM pedepaTa; UMEIOTCA YNYLIEHHUS B
o OpMIIEHNH; Ha TIONOJHUTENIbHBIE BOIIPOCHI JaHbI HEMOJIHBIE OTBETHI.

O1ianyao

BBIMOJIHEHBl BCe TpeOOBaHMS K HalNMCaHWIO M 3ammre pedepara:
o0o3HaueHa mpobiieMa M 00OCHOBaHAa €€ aKTyaJlbHOCTb, CHEJaH
KpaTKU aHalM3 pa3IM4yHBIX TOUYEK 3pEHHs Ha paccMaTpUBaeMyIO
npoOieMy W JIOTUYHO  W3J0K€Ha  COOCTBEHHas  IO3MINS,
c(OpMyIHPOBaHbl BBIBOJbI, T€Ma PACKPHITa IOJHOCTBIO, BBIIAECPKAH
00BEM, coOno/ieHbl TpeOOBaHUS K BHEIIHEMY OGMOPMIIEHUIO, JaHbI
OTBETHI Ha JIOMIOJHUTEIbHBIE BOIPOCHI.
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Kputepuu orieHKH KOHTPOJIbHON pabOThI, TECTUPOBAHUS

Onenka "5" craButcs 3a 90-100% npaBuiIbHO BBIIOIHEHHBIX 3a/1aHUN
Ouenka "4" craBurcs 3a 66 - 89% npaBUIBLHO BBINOJHEHHBIX 3aaHUN
Onenka "3" craButcs 3a 50-65% npaBUIIbHO BBIIIOJIHEHHBIX 3aJJaHUM
Ouenka "2" craBUTCS, €CJIM IPaBUIIBHO BBINMOJHEHO MeHee 50% 3amanuil

Kputepuu o1ieHOK MpOMeEKyTOYHOM aTTeCTalluu

[Toporu onieHOK

BapuanTsl napamMeTpos

HeynosnersopuresbHO

Ouenka «HEYIOBJIETBOPUTEJIBHO» BricTaBnsieTcs:

1) 3a TI0JTHOE OTCYTCTBHE OTBETA HAa BCE BOMPOCHI OMIIeTa;

2) IpH  HECOOTBETCTBHHM  OTBETA  33/laHHOMY  BOIIPOCY,
HETIOJIHbIe, HETOYHBIE OTBETHI HA BCE BOMPOCH OWiIeTa, €CIM OHH
cogepxar Ooyee JAByX TrpyObIx ommOOK wim Ooyiee TSATH
HE3HAYUTEIbHBIX 3aMEUYaHuil (HEI0YECTOB);

3) npu 0OHApYKEHUH IITIApTaJioK.

JIOTIOJTHUTENIBHBIC W YTOUHSIONIME BOIPOCHI MpENoJaBaTelisi He
MIPUBOJAT K KOPPEKIIMH OTBETa 00y4aronerocs.

y,I[OBJ'IeTBOpI/ITCJ'ILHO

Onenka «YJIOBJIETBOPUTEJIbHO» BricTaBisieTCs 3a HEMOJHBIC,
HETOYHBIE OTBETHl HA BCE BOIMPOCHI OWJieTa, NMPU HAJTUYHH JIBYX
rpyObIX  OMIMOOK WMIM MSITH  HE3HAYUTENBHBIX  3aMedaHuit
(memoueroB).  JlomonmHUTENbHBIE W YTOYHSIONIME  BOIPOCHI
MIPENOoJIaBaTeIs MPUBOAT K KOPPEKIIMHM OTBETAa 00YyYarOIIETrocs..

Xoporio

Ounenka «XOPOIIOy» BeicTaBisieTcss 3a MNpaBWIbHBIE, HO
HEJOCTAaTOYHO TIOJHbIE OTBETHl HA BCE BOINPOCHl OuieTa, INpHU
Haimnuuu 1 rpyOoi ommOku unu 3-4 He3HAUUTENbHBIX 3aMe4YaHuil
(HemouyetoB).  JlOMOMHUTENbHbIE M YTOYHSIOIIME  BOIPOCHI
IpernojaBarelis IPUBOIAT K KOPPEKIMU OTBETa 00y4aroIerocs.

OmIM4HO

Onenka «OTJIMYHO» BeicTaBisieTcss CTYOEHTY 3a IIOJHBIE,
pa3BepHyTble U MpaBUJIbHbIE OTBETHl HA BCE TPU BOINPOCHI Omiiera.
JlonycTuMOe YUCII0 HE3HAYUTEIbHBIX 3aMEYaHU U HEJ0UYETOB — HE
O6onee AByX. JIONMOJHWUTENbHbIE M  YTOUHSIOUIME  BOIPOCHI
MIPENoAaBaTeisl MPUBOIAT K KOPPEKIMH OTBETa 00yUaIOLIErocsl.
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7.3. OueHO4YHBbIE CPEACTB /ISl IPOBeAeHNUs TeKyllel aTTecTallul

®opma N
3HaHUA YMeHus [IpakTrdeckuii ONBIT (BIAETH) Jlnanbie kagecTBa 00yJarOmEerocs
aTTecTanuu
- XMMHYECKYIO CUMBOIIUKY: | - Ha3pIBaTh: XUMHUYECKHE
3HAKH XUMHIECKHUX 3JIEMEHTBI, COEIUHEHNS N3YUYEHHBIX - 4YBCTBO FOPJIOCTH ¥ YBAXKCHHS K
DMEMEHTOB, OPMy LI KJIaCCOB. HCTOPHUH U JOCTHKEHUSIM
XUMUCCKUX BCIICCTB H . Hcrons308aTh NpuoOpeTeHHbIC OTEYECTBEHHOIH XUMHUECKOH HAYKH;
YPaBHEHHS XHMHYECKHX - OOBACHATD: HPUIUUECKUI CMBICIT SHAHWSA ¥ YMEHHS B IPAKTHYECKOI
peaKkuum. aTOMHOT 0 (TIOPSIAIKOBOT0) HOMEpa NESITENBHOCTH 1 TIOBCEIHEBHOM - XUMUYECKH TPAMOTHOE MTOBEJICHUE
. XUMHAYCCKOro 3JIEMEHTa, HOMEPOB KH3HU VTS B IIPpOo(heCCHOHANBHON JIeATEIEHOCTH
- Baxxnefimme nopATHA I'pYIIIBIL ¥ IIEPUOJA, K KOTOPbIM U B OBITY TIpH OOpallleHHH C
XUMHUH: XUMHYECKUH 9JIEMEHT MPUHANJIEKNT B - 6e30macHOro oopameHus ¢ XMMHUYECKHMH BEIIECTBAMH,
SJIEMEHT, aTOM, MOJICKYI1a, [lepuoanueckoii cucteme J1.1. BEIIeCTBAMHU U MaTepHajIaMH, MAaTepHAIAMHE H [IPOLIECCAMY;
OTHOCHUTEIIbHBIE aTOMHAsI U MeHeneeBa; 3aKOHOMEPHOCTH
MOJICKYJISIpHAst MacChl, HOH, | py3MeHenus CBOMCTB 3JIeMEHTOB B - OKOJIOI'M1ECKH I'PaMOTHOI'O - TOTOBHOCTb K MPOJIOJDKEHUIO
V, T, P, [P, | XMMUYECKasi CBSI3b, npezenax MajblX IEPHOJIOB U TIOBEJ/ICHUS B OKPYIKAIOWIEH CPENIe, | oGpasoBaHMs M MOBBIICHHS
KP BEIIECTBO, KJIACCU(UKAIUS TJIABHBIX MOATPYIIIT; CYIIHOCTh KBaJIM(UKALIMU B M30paHHON

BEILIECTB, MOJIb, MOJISIPHAS
Macca, MOJISIPHBII 00beM,
XMMHUYECKask peaKius,
KJIacCH(UKaIUs peakiuid,
UIEKTPOIUT U HEINIEKTPOJIUT,
AIEKTPOIIUTHIECKAS
JIICCOIIHAITHSI, OKHCITUTEIb 1
BOCCTAHOBUTEIb, OKHCIICHHE
Y BOCCTaHOBJICHHE.

- OCHOBHEIC 3aKOHBI XUMHUH:
COXpPAaHCHHUA MACChI BEIICCTB
1 DOHEPruu, MMOCTOAHCTBA

peakiuii HOHHOTO OOMEHa.

- XapaKkTepru30BaTh: XUMUIECKHE
3JIeMEHTHI (0T BOAOPOIa 10
KaJIbIUs) HA OCHOBE UX TTOJIOKEHUS
B [Iepuonnueckoii cucreme J[. 1.
MeHnneneesa 1 0COOEHHOCTENR
CTPOCHHSI UX aTOMOB; CBSI3b MEXIY
COCTaBOM, CTPOCHUEM U
CBOWMCTBaMU BEIIECTB; XUMUYECKUE
CBOMCTBa OCHOBHBIX KJIACCOB
HEOPTraHUYECKUX BEICCTB.

- OIICHKH BIIMSHUS XUMHUYECKOTO
3arpsI3HEHMSI OKpYXKaroIIen cpeibl
Ha OpPraHu3M YeJI0BeKa,

- KPUTHYECKOH OLICHKH
nH(pOopManuK O BEIeCTBaXx,
HCTIONB3YEMBIX B OBITY,

- IPUTOTOBJICHHSI PACTBOPOB
3a/1aHHOM KOHLIEHTpALU1

npo(eCCHOHATLHOM AeATETBHOCTH U
00BEKTUBHOE OCO3HAHUE POJTU
XAUMHYECKAX KOMIETCHIIUH B 3TOM;

- YMEHHE UCTIOIb30BaTh JOCTHKEHUS
COBPEMEHHOM XUMUYECKON HAYKH U
XUMHYECKUX TEXHOIOTUH ISt
MTOBBIIIIEHUS COOCTBEHHOTO
MHTEIJIEKTYaIbHOIO Pa3BUTHS B
BbIOpaHHOH TpodeccrnoHaTFHON
JIEATENBHOCTH.
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cocTaBa, IepUOINYECKUI
3aKOH; 3aKOH ABOTajipo,
3aKoH I'ecca, XUMHUUECKOTO
crpoenus bytnepogsa.

- OCHOBHEBIE KJIaCCHI
HEOPTaHUYECKUX U
OPraHUYECKUX COEAUHEHUN U
HX XUMHUYECKHE CBOMCTBA.

- OnpenensaTh: COCTaB BEIIECTB I10
ux (hopMyaM, MPHHAICIKHOCTh
BEIIIECTB K OMPEICICHHOMY KJIACCy
COEIMHEHMM, THITEI XUMHUYECKHUX
peakiuii, BAICHTHOCTh U CTETICHD
OKHCIICHUS DJIEMEHTA B
COEMHEHHSX, THII XUMHYECKOI
CBS3H B COEIUHEHMSIX,
BO3MOKHOCTb TIPOTEKAHHS PEaKInit
HOHHOT0 OOMeHa.

- CocTaBysiTh: (OPMYIIBI
HEOPraHUYECKUX COETMHEHUN
M3Y4EHHBIX KJIACCOB; CXEMBI
CTpOEHHsI aTOMOB TiepBbIX 20
anemeHTOB [lepuoanueckoi
cuctemsl [I.. MeHneneena,
ypaBHEHUS] XUMHUYECKHUX PEaKLU.

- BbIuucasaTh: MaccoByo JOJIIO
XAUMHUYECKOTO DJIEMEHTA 110
(hopMyIe COeIMHEHNST; MACCOBYIO
JIOJTEO BEIIECTBA B PACTBOPE;
KOJIMYECTBO BEIIECTBA, O0HEM WITH
Maccy 10 KOJIHYECTBY BEIIECTBA,
00BEMY WIIM MacCce PeareHTOB, HITH
MPOAYKTOB PeaKiH; TEIJIOBOH

3¢ (dexT peakiuu.
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IIpumepbl OLIEHOYHBIX CPEICTB

IIpuMep KOHTPOJIBLHBIX padoT:

Bonpockl KOHTPOJIBHBIX paboT

Kontponpnas pabota no paszeny 1
«O01as 1 HeOpraHU4IecKast XUMHSD)
BapuanTt Nel

1. K amynscusiM ¢ sxuakoit $asoit oTHOCATCS:

a) TmeHa

b) B3Bech

C) Kpem

d) mynena
2. Onpenenure MacCOBYIO JIONIO BOJIbI B Kpuctaymtoruapare CaSOs - 2H,0 (tumc).
3. Haiinute maccy comnu, KoTopasi 00pasyeTcs Ipy B3aUMOAECHCTBUM pacTBOpa r’UAPOKCHIA KaIUs
C PacTBOPOM CEpHOM KUCIOTHI Maccor 30r ¢ MaccoBoil 10ieit Kucaotsl 5%.
4. Ompenennre MaccoOBYIO JOJIO Ccynb(dara HATPHUs B pacTBope, momydeHHoM ciuBanueM 120r 10%-Horo
pactBopa Na;SOs u 200r 4%-HOro pacTBopa TOro e BEIICCTBA.
5. Berumncnure MomspHyto KoHIeHTpanuio 20 % pacTBopa XJI0praa Kalnblus MIOTHOCTRIO 1,178 r/mit.
6. Uemy paBHa MOIsIpHOCTh M MossLIbHOCTE 30% pactBopa NaOH mmotHocthto 1,328 r/mMn? K 1 11 aToro
pacTBopa NpuOaBIIHU 5 11 BOABL. BEIUKCINTE MacCOBYIO IOJIIO TIOIYYEHHOTO pacTBOpa.
7. BbIYKMCINTE KOHI. THAPOKCH] MOHOB B BOJHOM PacTBOPE, €CIM KOHI. HOHOB Bojopoja pasHa 107
MOJIB/JI. YKaXXHTE IBET METHJIOPAHKa B 3TOM PacTBOpeE.
8. B pactBop momectrim 100 monekyn. OnpenennuTte 9ucio TUCCONMUMPOBAHHBIX MOJIEKYJI, €CIIH CTETICHb
JMCCOIIMAIH PaBHA:

a) 0,04

b) 0,4

c) 01

d) 0,9
9. pH pacTBOpa paBeH 5. Beruucnure KOHLEHTPALKIO THAPOKCU HOHOB B PACTBOPE. Y KAXKUTE LBET
METHJIOpaH)Xa B 3TOM PacTBOpE.
10. K 20 r pactBopa, conepxarero 5 % cynbdarta Mean, 100aBUIN THAPOKCUT HATpHsL. Brrancnure
Maccy oOpa3oBaBLIErocs ocaaka?
11. Kakne u3 mpuBEIEHHBIX PEaKIUil SBIAIOTCS BHYTPUMOJEKYIApHBIMU? PaccraBbTe kK03(hpunmeHTs B
YpPaBHEHUSIX peaKUUil. YKaXKuTe BOCCTAHOBUTENb, OKUCITUTEND.
a) KNOz = KNO; + Oy;
6) Mq+ N, = MQ3N2;
B) KCIlO3 = KCI + 0,.
12. CocraBbTe CXeMy JICKTPOJIM3a BOJHOTO PacTBOpa HUTpaTa Oapus Ha IJIATHHOBBIX 3JICKTPOAAX
13. Ilpu snekTpoinu3e paciuiaBa xjgopuaa HaTpus Maccoil 11,7 r Ha aHoAe BBLACIUIICS T'a3 KOJIMYECTBOM
BemiecTna?
14. ITpu snexTponn3e pacTBOpa rupoKcuia Oapus Ha aHO/IE BbIAETSETCS: a) BOAOPO; 0)
KHCIIOPOJ; B) Oapuid.
[Tpu amexTponu3e pacTBOpa HoAMAAa Kalus B pacTBope oOpaszyercs: a) HOJI0BOOPOAHAS KUCIIOTA;
0) Boza; B) THAPOKCH/I KaJusl.

Bapuant Ne2
1. K aspo3zonsim ¢ TBepoit pas3oit oTHOCATCS:
a) TymaH
b) cmor
C) obmaka
d) mnem3a

2. BeluucianTe MaccoByr NONIO IMIETOYM, KOTOpas oOpasyercs Mpu pacTBopeHuu 124r okcuma
HaTpus B BoAe Maccoit 960r.
3. Beruncaure MaccoByro oo (%) KpucTaum3anuoHHON Bojbl B [maybepoBoii comu NapSOyq -
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10 H20
4. Ckonpko rpaMMoB Boabl Hajmo ucnaputh u3 800 r 15%-ro pactBopa BemiecTBa, YTOOBI
YBEJIMUYUTH €70 MACCOBYIO 100 Ha 5%?
5. Jns mewrrpanuzanuu 20 mur 0,1 M pacTtBopa CONSTHOM KHCIOTHI TOTPEOOBAIOCH 6 MII pacTBOpa
eakoro Hatpa. OnpeneanuTh MOJIIPHYIO KOHIIEHTPAIMIO pacTBOpa €IKOro HaTpa.
6. CKOJIBKO TpaMMOB pacTBOpa ¢ MacCOBOM J01ei cepHOM KUciaoTel 96% Heo0X0IuMO BIHTH B 1
71 BOJIBI, YTOOBI TIOJYYUTH PACTBOP C MaccoBoit noeid 10%?
7. Cxonbko mi1 0,5 M u 0,1 M pacTBOpOB a30THOM KHUCJIOTBHI CIEAYET B3ATh JJIA MPUTOTOBJICHUS
1000 mi 0,2 M pactBopa.
8. B pacrBop mnomectwim 100 wmoinekyn. Omnpenenure CTENEHb JAUCCOLMALMHU, €CIIH
JIUCCOIUUPOBAIIN:

a) 5 moueky,

b) 15 monekyn,

€) 50 momeky,

d) 95 moneky
9. pH pactBopa paBen 3. BpiumcinTe KOHII. THAPOKCHI HMOHOB B pacTBOpE. YKAKHUTE IBET
¢denondranzenHa B 3ToM pacTBOpeE.
10. B pesynbraTe peaknuu cyibdura Kambnus ¢ okcuaoM kpemuus (IV) Beyienwics ras okcuj
cepsl (IV) o6bemom 67,2 1. OnpenenuTe Maccy COJM, KOTopasi BCTYIWJIA B PEAKIUIO.
11. Kakue coenvHEHUSI W TIPOCTHIE BEIIECTBA MOTYT IMPOSBIATH TOJBKO OKHCIUTEIbHBIC
cBorictBa? BriOepute Takue BemiecTBa U3 npeioxkeHHoro nepedns: NOz, Oz, HaSOz, KoSOs,
FeClz, HNOs. CocraBpTe ypaBHEHHE SJIEKTPOHHOTO OanaHca, paccTaBbTe KOX(PQPHUIMEHTH B
YpaBHEHUU PEAKIINH:
Cl; + KOH = KCI + KCIO3 + H20.
12. CocraBbTe CXEMy OIIEKTPOJIM3a BOJHOIO pacTBopa cyinb(aTa LHUHKA Ha Tpa@HUTOBBIX
AIIEKTPOIax
13. Ilpu snexTponu3e BOJHOTO pacTBOpa HUTpaTa cepebpa BbiaemmiIoch 5,6 11 raza. CKOJIbKO
rpaMMOB MeTaJljIa OTJIOKHJIOCH Ha KaToje?
14. Tlpu anektponuse pactBopa Hutpata meau(ll) Ha karoae BbAETSETCS:
a) MeJib; 0) KHCIIOPOI; B) BOAOPOI.
[Tpu snexTponuse pacTBopa OpoMHIa IUTHS B pacTBOpe 00paszyeTcs:
a) Boj1a; 0) OpOoMOBOIOPOIHAS KUCIIOTA; B) TUAPOKCH]T JTUTHSI.

KontponbHas pabota no pazzaerny 2
«OpraHuyeckasi XUMHUSD)
Bapuant Nel

1. I[IpuBeauTe MO OAHOMY MIPUMEPY AJIS KaXA0TO THIIA:

a) Peakiuu, HanpaBJIeHHbBIC HA YUTMHEHHE 1IeNH (KOHCTPYKTUBHBIC PEaKIIiu ), HallpHUMeEp,

ATKHJIMPOBAHKE, TOUMEpHU3aIus, (MTOJIU)KOHICHCAIUS

b) Peaxiuu, HarpaBiIeHHbIC Ha YKOPOUYCHHE YIIICPOAHOMN LEMH (PEaKIMK PACIICTIICHHMS )

C) Peakiuu BBeJCHUS, YAaJICHHS WM B3aUMOTIPEBPALICHHS (QYHKIIMOHAIBHBIX TPYIII

d) Peakiiu 0Opa3oBaHuUs KPaTHBIX CBSI3Ei

e) Peakiuu MMKIM3AIMA ¥ apOMATH3AIMH
2. OnpeenuTe BAJIGHTHOCTh M CTEIICHH OKUCIICHUS aTOMOB yriiepoa o ¢popmyinam coeaunennii: CoHs-,
CsHa, CHCl3, C2HsOH, CsH1o, CsHs, CH4, CH3CI, CH3OH, CCl4
3. CocTaBbTe CTPYKTYpHble popmMybl NponuabeH3ona, ero romosiora U nsomepa. HasoeuTe BelecTsa.
4. CocTaBbTe ypaBHEHHUS pEakliii B COOTBETCTBUH CO CXEMOI NMPEBPaLICHHUIl: H3BECTHIK — OKCHJ
KaJIBIHAST — KapOWJ] KaJIBITUS — arleTHIICeH — OSH30JI — TeKCaxJIOPaH.
5. 10 i1 cmecu sTHneHa u ponana 1 10 J1 Bomopoaa mpomyCTHIIN Haja Katanu3atopom. [Ipu atom obmruit
00beM cmecn ymeHbIuiIcs A0 16 1. Onpenennute 00beMHOE CoJiepKaHUe MTPOIaHa B HCXOIHOW CMECH.
6. OmnpeniennTe MOJEKYIISIPHYIO OPMYITY JUTAIOTEHIIPOU3BOTHOTO alTKaINEHA, €CII U3BECTHO, YTO
MaccoBas J10J1s1 OpoMa B HeM cocTaBisieT 75,5%7
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7. B pe3ynbpTare peakuy HOJIHOTO OKHCICHUS roMoJiora OeH3oa BeIaeuics raz oosemom 4,704 1.
Omnpeaenure CTpOeHHUE apOMaTHIECKOTO YIIIEBOIOPOAa, €CIIH U3BECTHO, YTO B pEaKIHIO BCTYHiI0 6,048 1
Kuciopoaa’?

8. Kakue BemiecTBa MOKHO HCIIONIB30BaTh JUIsl TOCIIEA0BATENBHOTO NpeBpalieHus? Hanucars ypaBHeHUsS
peaKIui.

CaCO; E—— CaCz

o)
C — H—C=C—H —-cm—c{

N\ "

H—CH=CH—H CgHg —™ CgHsNO;

\

C,HsOH HO—CH,—CH,-OH

BapwuanTt Ne2

1. Hanmummre ypaBHEHHS peakiuii TUAPUPOBAHUS TIFOKO3BI U (PYKTO3BL. YKAXKHTE, K KaKOMY KIIACCY
OpPraHUYECKUX BEILECTB OTHOCATCS MPOAYKTH BOCCTAHOBJICHUSI.
2. CocraBbTe CTPYKTYpHBIC (GOpMYyNBL: a) 4-BTOp-OyTHi-3,5-muMerwirentana; 0) 4-BTOPHpPONMI-3-
STHITENTAaHa.
3. Ilpu B3aumozeiictBun 8 cm® mpejenbHOro oxxoaromuoro cnupra (mwr = 0,8 r/cm®) ¢ Hatpuem
BBIICTHIICS BOJIOPOJl B O00BEME, OCTATOYHOM Ui ruapupoBanus 2,24 n steHa (H. y.). Omnpenenurte
MOJIEKYIApHYIO (hopmyiry crimpTa.
4. Onpenenute KOHEUHBIN MPOAYKT B pe3yjIbTaTe CICAYIOMINX MIPEBPaILCHHN:

+HCI +Na, AlClg, 1 Kar., t +H,0
Cals A %o %3 —H, 4 H,S0, (koHL.) 5

Hanumure ypaBHEHUS 3TUX PEAKLIMMA.
5. Ha cmech xapOumoB amOMHHUS W KanbIus maccoil 34,4 T momelicTBOBaNiM pa30aBIeHHON COJSHON
KucIoTol. Onpeaenure MOJIEKYIApHYIO GOPMYIy YrieBOJOPOAOB, BBIACTUBIINXCS B X0/I€ PEaKLUH, €CIn
UX CyMMapHbIi 00beM coctaBisieT 14,56 n?
6. Paccunraiite, kakoii 00beM (H. y.) Bozmyxa (¢ (O2) = 21 %) HeoOXoaum 1 HoaHOro cropanus 10 m3
IPUPOTHOTO Ta3a, coaepskaiero 96 % mo oo6beMy MeTana u 2 % Heroprounx npumeceil. OTser naiite B M
¢ TogHocThIo 710 0,001.
7. HanuiuuTe ypaBHEHUS STHX PEaKLHi.
CHs — C2Hg — C3Hs — CsHiy — CsHs — CsHsNO2

Iuxnorexcan
8. Borumcnure, kakoil o0beM (H. y.) IUBHHWIA MOXKHO IONYYHThH JIETHAPOTaIOTCHUpOBaHHEM 1,4-
JubpomarnikaHa Maccoil 216 Kr, eciii BBIXOJ NPoAyKTa peakiuu coctasisieT 90 % ot Teoperuueckoro?
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7.4. OIICHO‘IHBIe cpeacrea AJisi MpoBECACHUSA l'[pOMC)KyTO‘lHOﬁ arrecranuun

HpOMe)KYTO‘IHaH arrecranus

®opma o
3HaHus YMenus [IpakTudeckuii OMBIT (BIAICTH) JIndHbie KauecTBa 00YJArOIIErOCs
aTTecTalluu
- XUMHYECKYIO CUMBOJIUKY: | - Ha3bIBaTh: XUMHUYECKUE
3HAKH XUMUYCCKUX AJIEMEHTBI, COSTMHEHHS N3yUYEHHBIX
3JIEMEHTOB, (POPMYJIBI KJIacCOB. - YyBCTBO TOPJIOCTH M YBAKEHUS K
XMMHYCCKHUX BCIICCTB U HCTOPHUH U JOCTIKCHHUAM
YPaBHEHHUS XHMHUYECKHX - OOBsCHATD: pu3ndeckuii cMpicn | Mcnons30BaTh MpUOOpPETEHHBIE OTEUECTBEHHON XMMHIUECKOI HAYKH;
PeaKIuii. aTOMHOTO (TTOPSIIKOBOI'0) HOMEpa 3HAHUS U YMEHUS B IIPAKTHIECKOMN
XUMHUYECKOT0 3JIEMEHTa, HOMEPOB JIESATEIHLHOCTU U TTOBCEIHEBHOM - XUMHYECKH IPAMOTHOE TIOBE/ICHUE
- Baxxneimme nouaTus CPYIIIbl U IEPUOA, K KOTOPBIM KU3HM IS B IPO(hECCUOHAIBHOH JIEATSIILHOCTH
XMMHH. XUMHUYCCKHHU 3JIEMCHT IPUHAJICIKHUT B U B OBITY IIpU OOpaILeHUH C
DJICMEHT, aTOM, MOJIEKyJIa, [Tepnonnueckoii cucreme J1.1. - 6e30macHOro ObparIeHus ¢ XMMHUYCCKHMH BEIECTBAMH,
OTHOCUTEJIBHBIE aTOMHAs U MeHnieneeBa; 3aKOHOMEPHOCTH BCIICCTBAMH 1 MaTCpHaAIaMH, MarepuaiaMH U MPOIeCcCaMHu;
MOJICKYJISIpHAsI MACChI, MOH, M3MEHEHUS CBOMCTB 2JIEMCHTOB B
XMMHUUECKas CBS3b, Ipejenax MalbIX IepPHOIO0B 1 ~ OKOJIOTHICCKH T'PAMOTHOTO - FOTOBHOCTb K HPOJIOJIKEHHIO
I[I/Icp sauer BCIICCTBO, Knaccmanaum TJIaBHBIX ITOATPYIII; CYITHOCTH HOBC/ICHUA B OKPYKAOIICH CPEIC, O6paSOBaHI/I$I W IIOBBLIIICHUA

BEILIECTB, MOJIb, MOJISIPHASI
Macca, MOJISIPHBIH 00beM,
XUMHYECKask PeaKIysl,
KIJIacCU(UKAIINS PEaKIHA,
3JICKTPOJIUT U HEANIEKTPOIIHT,
3JIEKTPOJIUTHIECKAS
JIMCCOIMAIHS, OKUCITUTEIb U
BOCCTaHOBHUTEJIb, OKUCIICHHE
¥ BOCCTAQHOBJICHHE.

- OCHOBHBIE 3aKOHBI XVMHUH:
COXPaHEHUsS MacChl BEIIECTB
W 3HEPTHUH, IIOCTOSTHCTBA
cocTaBa, IepPUOJINYECKUI
3aKO0H; 3aKOH ABOrajpo,

peakiuii HOHHOTO 0OMeHa.

- XapakTepru30BaTh: XUMUYECKUE
3JIEMEHTHI (OT BOJIOPOJIA JI0
KaJIBIIFSI) HA OCHOBE UX TIOJIOKCHHUS
B [Iepuonnueckoii cucreme J[. 1.
MeHnneneesa 1 0COOEHHOCTEN
CTPOEHHSI UX aTOMOB; CBSI3b MEXIY
COCTaBOM, CTPOCHUEM U
CBOICTBaMH BEILIECTB, XUMUYCCKHE
CBOICTBA OCHOBHBIX KJIACCOB
HEOPraHUYECKUX BEIIECTB.

- OnpenensTh: COCTaB BEIIECTB MO
ux GhopMyiaMm, MPUHAIICKHOCTD

- OLIGHKH BJIMSTHUS XUMHUYECKOTO
3arpsI3HEHMSI OKPYXKaroIIen cpeibl
Ha OpPraHu3M 4YeJI0BeKa,

- KPUTHYECKON OLIEHKU
WHPOPMAIIUH O BEIIEeCTBaX,
HCTIONB3YEMBIX B OBITY,

- IPUTOTOBJICHHS PACTBOPOB
3a/1aHHOM KOHLEHTpALU1

KBaJM(PHUKALMN B N30paHHOM
npodeccroHaIbHOM AEATETBHOCTH U
00BEKTHBHOE OCO3HAHUE POJIU
XMMHUUYECKHX KOMIIETEHIIUH B 3TOM;

- YMEHHE UCTIOIb30BaTh JOCTHKECHHS
COBPEMEHHOM XUMUYECKON HAYKH U
XUMHYECKUX TEXHOIOTUN A
MIOBBIILIEHUS COOCTBEHHOTO
WHTEIJIEKTYaIbHOTO Pa3BUTHSA B
BbIOpaHHOM MpodeccrnoHaTFHON
JIeSATEIIBHOCTH.
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3aKoH I'ecca, XUMHUUYECKOTO
crpoenus bytieposa.

- OCHOBHEBIE KJIACCHI
HEOPTaHWICCKUX U
OpTraHUYECKUX COCTUHEHUHN U
UX XUMHYECKHE CBOMCTBA.

BEIICCTB K OMPEJICIICHHOMY KJIacCy
COEIUHEHNM, TUIIBI XUMHYECKUX
peakiuii, BaJICHTHOCTh U CTEIICHb
OKHCJIEHHS DJIEMEHTA B
COEIMHEHNX, TUII XUMHUYECKON
CBSI3U B COCIMHEHUSAX,
BO3MOXKHOCTb ITPOTEKAHUS pEaKIni
HOHHOI'0 OOMeHa.

- CocTaBisATh: (HOPMYJIBI
HEOPraHUYECKUX COETMHEHUM
M3Y4EHHBIX KJIACCOB; CXEMBI
CTPOCHUS aTOMOB NepBbIX 20
anemeHTOB [leproanueckon
cucremsl [I.1. Menneneena;
ypaBHEHUS] XUMHUYECKHUX peaKkLni.

- BBIYucasaTh: MaccoByo JOJIIO
XUMHUYECKOTO 3JIEMEHTA 110
(dhopMyIe CoeIMHEHNST; MacCOBYIO
JIOJTIO BEIIEeCTBa B PaCTBOPE;
KOJINYECTBO BEILECTBA, 00bEM HJIH
Maccy M0 KOJMYECTBY BEIIECTBA,
00bEeMy WIJIM Macce peareHToB, U
HPOIYKTOB PEAKLIUU; TEIUIOBOI

3¢ ekt peakiuu.
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1.4.1 TIpumepHble BONPOCHI Jisl MPOBeAeHUs MPOMEKYTOUHOI aTTeCTALMHU
1 cemectp

1. [lepuonnueckuii 3aKOH M IEPUOJMYECKAs] CHUCTEMa XUMHUYEeCKuUX 3iemeHToB J[.M.
MenzeneeBa Ha OCHOBE IPEACTABICHUI O CTPOEHUU aTOMOB. 3HAYEHHE MEPUOJUYECKOrO 3aKOHA
JUISl pa3BUTHS HAYKH.

2. CoBpeMeHHbIE TPEACTABICHUS O CTPOCHUUM AaTOMOB XHMHUYECKHX DJJIEMEHTOB U
3aKOHOMEPHOCTH B M3MEHEHHMM MX CBOMCTB Ha IMPUMEpE: 3JIEMEHTOB OJHOr0 MEPHOJA, I'PYIIIBI.
DOneKTpoHHBIE (OpMYJIbl U TpaduuecKkue CXeMbl CTPOSHHS JIIEKTPOHHBIX CIOEB aTOMOB 3TOTO
Nepuo/ia, TPYMIbL.

3. Xumuueckue cBsizu. KoBaneHTHas CBs3b, €e 00pa3oBaHUeE.

4, Honnas cBsi3b, ee oOpazoBaHue.

5. 3apsiabl HOHOB. CTEneHb OKUCIECHUS U BaJIGHTHOCTh 3JIEMEHTOB.

6. Mertannuueckast cBsi3b. BomopoaHast cBs3b.

7. XUMHUYECKUE PEeaKIMH U 3aKOHOMEPHOCTH UX NpoTeKaHusi. CKOPOCTh XUMUYECKOUW PEAKITUU.
DNEeMEHTapHBIE U CII0KHBIE PEAKIIUU.

8. @dakTophl, BIUAIOIME HA CKOPOCTh XHUMHUYCCKUX peaknui (mpaBwio Bant-T'odda).
KaranuzaTopsl 1 ”HTHOUTOPBL.

9. HeoOpatumblie 1 oOpaTtumbie peakiuu. Xumudeckoe pasHoecue (mpunnui Jle [llarense).
10.  JlucmepcHble CUCTEMBI M X KJIacCU(PUKAIIHS.

11. PacTtBopBI.

12. PactBOopuMOCTH BelecTB B BOJIC.

13. CriocoObl BEIpaKEHHS COCTaBa PACTBOPOB.

14.  DnektponuTHdeckas IUCCOLMALUA. DICKTPOIUTHI CUIILHBIE U ClIa0bIe.

15.  Koncranta pauccoumamuu (Kuuc), npoussenenue pacrtsopumoctd (IIP), Bomopoanslit
nokasatenb (pH).

16.  T'mapomu3 coneid.

17. OxucnuTenpbHO- BOCCTAHOBUTENbHBIE NpOLECCHl, WX 3HaueHHe. CocTaBleHUE YpaBHEHUM
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX ~ peakiuil.  PacctaHoBka  ko3((UIIMEHTOB  METOAOM
3JIEKTPOHHOT0 OanaHca U AIEKTPOHHO-UOHHBIM METO/I0M (METOAOM MOIYPEaKLU).

18.  XwuMuyeckue UCTOYHUKHU TOKA.

19. DNEeKTPOXUMHUYECKUI Pl HAPSHKEHU METAIIIOB.

20. DNEeKTPOIH3.

21. OcHOBHbBIE KJIacchl HeopraHuyeckux coeauHeHuil. Okeuapl. Knaccudukanus, XxumMuyeckue
CBOICTBa U CIIOCOOBI OJTYyUYEHUS.

22. OcHOBHBIE KJacchl HEOpraHuyeckux coeauHeHuil. [unpokcunel. Kiaccudukanus,
XUMHUYECKHE CBOMCTBA U CITOCOOBI MOJTyUEHUS.

23. OcHoBHbIE KJacchl Heopranuueckux coenuHeHuil. Comu. Knaccugukanus, Xxumudeckue
CBOICTBa U CIIOCOOBI OJTYyUYEHUSI.

24.  T'eHeTnueckas CBS3b MEX]y KJIaCCaMU HEOPTaHUYECKUX COCTMHEHUH.

25. Meramipl. @usznueckue M XUMHYECKHE CBOMCTBA. [IpomblliuieHHBIE W J1aOOpaTOpHbBIE
CHOCOOBI MOTYYEHHUS.

26. Hemerannpl. dusnueckne W XUMHUYECKHE CBOWCTBa. [IpombIluieHHBIE W JTAOOpaTOPHBIE

CHOCOOBI OTYYEHHUS.

2 cemecTp

1. [IpenMer opraHuyeckoil XumMuu. Teopus XMMHUYECKOTO CTPOCHUS OPTaHMYECKHUX BEIIECTB
A.M. byrneposa. Knaccudukanmsi opraHu4ecKux COeTUHEHUH.

2. ATNKaHBI: TOMOJIOTHYECKHH psii u obmas ¢opMmyna, u30MepUss W HOMEHKIATYpa,

XUMHNYECKUE N ®H3qucxne CBOﬁCTBa, HaXOXICHUC B IPHUPOAC N IPUMCHCHHUC.
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AJKaHBI: TOyYEHUE, HAXOXKACHUE B IPUPOJAE U IPUMEHEHHUE.

ATKEHBI: TOMOJIOTHYECKHH psif, 001mas hopMyiia, HOMEHKIIATypa U MOJIydeHHUE.

AJIKeHBI: BUJIbI U30MEPHH, (PU3NUECKHe CBONCTBA, HAXOKEHUE B PUPOJIE U IPUMEHEHUE.
XuMmuuyeckue CBOWcTBa  ankeHOB (0e3  mexanu3MoB). [IpaBuino  MapKoBHHKOBa
(hopmyaupoBKa U OOBICHEHHE).

[{uknoankaHsl: CTPOEHHE, HOMEHKIIATYPa, U30MEPHUSL.

[{ukoankaHbl: CBOMCTBA, OJIyYEHHUE, IPUMEHEHHE.

AnKanueHpl: HOMEHKIATypa, Kiaccupukamms, u30oMepus, (Q(U3NYECKUE CBOKWCTBA,
MOJIyYEHHE.

©CoONZ OO AW

10. AnKagueHsl: XMMHMUYECKHE CBOICTBa, NpUMEHeHHe. HaTypalbHBII M CHHTETHYECKHH
Kay4JyKH.

11. AJKUHBI: TOMOJIOTUYECKUH psii, HOMEHKIATypa, u30Mepus, (U3NYecKue CBOMCTBA,
nonydenue. [IpuMmenenue anerusieHa.

12. AJKHHBI: XUMUYECKHE CBONCTBA.

13. Crpoenune Mosekynbl OeH307a. ApeHbl: COCTaB, TOMOJIOTMYECKMH psf, H30MEpHs,
HOMEHKJIaTypa, (pu3nueckue cBOiCTBa, MONTydYeHUE, TPUMEHEHHE.

14. XuMHuecKue cBoiicTBa 6€H301a U ero roOMOJIOrOB.

15. CrmpThl: KIIacCUpUKAIMU, HOMEHKIIATYpa, CTpOeHUE, PU3NIEeCKIe CBONCTRA.

16. [IpenenpHble OJHOATOMHBIE CHUPTHI (AJKAHOJIBI): TOMOJIOTUYECKUH psll, H30MEpHs,
¢duznyeckue CBOMCTBA, OJy4yEHUE, IPUMEHEHHE.

17. XUMHUECKUE CBOICTBA MPEENbHBIX 0JIHOATOMHBIX CIIUPTOB.

18. MHoroaTtoMHbl€ CIIUPTHI: MOIY4YeHHUE, (PU3NUECKHE U XUMUYECKUE CBOMCTBA, IPUMEHEHHE
(Ha mpuMepe 3TUJICHITIMKOJISA U MNIMLEPUHA).

19. @DeHoNI: CTPOCHHME MOJICKYNbI, MONy4yeHHe, (U3NUYECKHe M XHUMHYECKHE CBOICTBa,
PUMEHEHHUE.

20. ANbIeruapl ¥ KeTOHBI: OIpeesieHus], kiaccudukanus. [ oMOIorHuecKuil psj, n3omMepus u
HOMEHKJIaTypa MpeebHbIX allbJETU0B U KETOHOB.

21. [TpenenvHBIC ambACTHABI U KETOHBI: (PU3MYECKHE CBOWCTBA, ITOy4YeHHE U TIPUMEHEHUE.

22. XUMHUECKUE CBOICTBA MIPEJEIIbHBIX ab/IEIHI0B U KETOHOB.

23. KapOoHOBBIE KMCTIOTHI: OIIpeielIeHHe, KIIacCU(PUKAILIUU, IPUMEHEHHE.

24. [TpenenbHbIE 0IHOOCHOBHBIE KAPOOHOBBIE KUCIOTHI: TOMOJIOTHYECKUH Psijl, HOMEHKIIATYpa,
n3zomepusl, pu3nuecKre CBOICTBa, 001IMe CIOCOObI MOTYYEHHUS.

25. XUMHUECKUE CBOICTBA MPEJENbHBIX OJHOOCHOBHBIX KAPOOHOBBIX KHCIIOT.

26. [TpocTteie 3¢upsl: onpeneneHre, HOMEHKIaTypa, (U3UYEeCKHe M XMMHUYECKHE CBOICTBa,
IIPUMEHEHHE.

27. CrnoxHble 3¢Qupbl: ONpelneieHne, HOMEHKIaTypa, (pU3M4YecKHMe U XUMUYECKHE CBOICTBa,
IIPUMEHEHHE.

28. Knaccupukanum amuHOB.  AnudaTtuueckue  (IpeleibHblE) IMEpBUYHBIE  AMUHBL:
HOMEHKJIaTypa, (pu3nueckue u XMMHUYECKHUe CBOMCTBA, OJIy4YEHHUE.

29. AHUIMH: CTpOEHHUE, U30MepUsl U HOMEHKJIATypa, MOJydYeHue, pU3n4Yeckrue U XUMHUYECKHe

CBOWCTBA, IPUMEHEHHE.
1.4.2 TlpumMepHble 3224y JJIsl IPOBeeHHUs MPOMEKYTOYHOM aTTecTaluu

1. 3apmaya. PacueT macchl MPOAYKTOB pPEaKIIMU MO TaHHBIM 00 MCXOHBIX BEIIECTBAX, OJHO U3
KOTOPBIX JTaHO B U30BITKE.

2. 3apanue. BeruncieHne Macchl WM 00bEMa MPOAYKTA PEAKIIUH, €CITU OJTHO U3 UCXOTHBIX
BEILECTB JJAHO B BUJIE PACTBOPA ONPEAEAEHHON MOJISPHON KOHIIEHTPALIUH.

3. 3anada. BerunciaeHne Macchl MPOIyKTa PEaKIUU, €CIU JJIs €r0 TOTyYeHHs BBIaH PacTBOP C
ONpEeAETICHHON MAacCOBOM 10JIe HCXOTHOTO BENIECTBA B IPOIIEHTAX.

4. 3anada. PemeHue 3a1a4 ¢ HCMIOIB30BaHUEM MOJISIPHOTO 00BeMa razoB.
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3agayva. [IpuroroBiieHre pacTBopa ¢ 3aJaHHON MOJIIPHON KOHIICHTPAITUEH.

6. 3amaua. OnpeneneHue Macchl NOTYYEHHOTO BEUIECTBA, €CIH U3BECTHO KOJIMYECTBO UCXOIHOTO
BEIIECTBA.

7. 3amaua. Pacuer mo ypaBHEHUIO PEeaKIMH MACCHI IPOJIYKTa PEaKLUU, €CIIM UCXOAHOE BEIIECTBO
COJIEP’KUT IPUMECH.

8. 3amaua. Pacu€tsl mpu pa30aBiIeHUU U CMEIIMBAaHUU PACTBOPOB C PA3TMYHON MAacCOBOM J0Jei
pPacTBOPEHHOI'O BELIECTBA.

9. 3apaua. Pacuer macchl 0JTHOTO U3 pearupyrIIux Wik 00pa3yroIIUXCs BEIIECTB M0 KOJUYECTBY
MCXOJJHOTI'O MJIM ITOJIyYEHHOT'O BEIIECTBA.

10. 3apaya. Berunciienne Macchbl HICXOAHOTO BEIIECTBA, €CJIM U3BECTEH BBIXOJ MPOJIYKTa U YKa3aHa

MaccoBast 10Jis €ro B IPOLEHTaX OT TEOPETUUYECKH BO3MOXHOTO BBIXO/Ia.

8. JONOJIHUTEJIBHOE OBECIIEYEHHME JUCHUIIJINHBI

HeopraHnyeckve BellecTBa

CNOX{HbIE
A4 h 4
MeTannbl HemeTannbl 6naropoaHbie rasbl
Na, Ca, Fe S, P, Ny He, Ne, Ar, Kr
h 4 h 4 h 4 A 4 Y
OKCWabl OCHOBaHuA amdoTepHbie KWCNOTbI conun
rMapoKcuabi
ooeegatine ||| oPeEE RN Secuucaopoansie || | [ HeBIEnEIle
L | AOH)5, Zn(0OH HCI, HBr, H
CO, NO, N_O NaOH, Ba(OH), L (OH)3. Zn(OH), 28 NaCl, K,S0,
v e KUCnble
N 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, FeD 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 CTYAEHTOB-UHBAJINJIOB U CTYJAEHTOB C OT'PAHUYEHHbBIMH
BO3MOXHOCTSAMMHA 310POBbA

[lopsnox oOyueHuss HWHBAJIMIOB U CTYIACHTOB C OrPaHHMYEHHBIMH BO3MOXHOCTSMU
omnpenenen «llonoxxenuem Ky6I'Y 00 oOy4yeHMH CTYAEHTOB-MHBAJIMJIOB M CTYJIEHTOB C
OTpaHMYEHHBIMU BO3MOXXHOCTSIMU 3/I0POBBSI».

JUnist U1 ¢ OrpaHUYEHHBIMU BO3MOXKHOCTSIMU 3/10pPOBBS IPEYCMOTPEHBI 00pa3oBaTeIbHbIE
TEXHOJIOTHH, YUUTHIBAIOIINE OCOOEHHOCTU U COCTOSIHUE 3/10POBbS TaKUX JIULI.
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PELEH3USA
HA PABOYYIO YYEBHYIO TPOI'PAMMY
IO JUCIIUIIJIMHE
BA.08 Xumus
o crenmansHocTH CIIO 44.02.02 Ilpenoiapanre B Ha4albHBIX KIaccax
Paspaboruuk: mpernonasatens MHCIIO @uanko A.H.

IpencrapieHHas Ha PeeH3HIO paboyas MPorpaMMa Mo JUCHKIIAHE « XHMEL)
paspaboTana B cooTBeTcTBHH ¢ [IpuMepHOH mporpammo# obuieoGpazoBarenbHON
IHCIHILTHHEl «XUMHS» I HpO(ecCHOHATBHBIX 00pa3oBaTeNbHBIX OpraHH3allui,
paccMOTpeHHoM Ha 3acefanuu Ilemarormdeckoro cosera ®I'bOY NIIO0 HUPIIO
(MuctuTyTa pasBUTHA NpodecCHOHANBHOro ob6pazoBaus), mportokosn Nel3 ot
29.09.2022 r. 1 yTBepKIeHHOH Ha 3acejaHnu CoBeTa II0 OLEHKE COMAEPXKAHUS U
KauecTBa NpUMEPHBIX pabouux mporpaMM 06meo0pa3oBaTENbHOIO M COLHAIBHO-
ryMaHUTApPHOTO ILHKIOB CpeJHero NpodeccHOHaIbHOr0 00pa3oBaHMs, MPOTOKOI
Nel4 o1 30.11.2022 .

CTpykTypa mHporpaMMbl OTBedaeT TpeOoBaHHsAM K paspaboTke pabouei
ydaebHoii nporpammbl puctuiidHel CIIO M COMEpXKHT: THTYJIBHBIA JIHMCT C
PEKBU3MTAMH, IHCT COTNIACOBAaHMSA C DPa3IMYHBIMM CTPYKTYPaMH YHHBEPCHTETa,
nacnopT paboueii mporpaMMs! y4eOHON JUCIUILUIIHEL, 06beMbl ydeGHON MpoTpaMMbI
peau3yeMoi yaeOHON JUCLIAILIHHEL.

OneHOYHBIE  CpemcTBa Ui TEKyLIero  KOHTPOJA  YCIIEBaeMOCTH,
TIPOMEXYTOUHOM AaTTECTAlldd [0 WTOraM OCBOGHHS JIMCIUIUIAHEL H y4eQHO-
METOIMUEecKoe  obecliedeHHe  CaMOCTOSTENBHOM  paboTel  o0ydarommuxcs
NpeICTaBIIEHE! B TTOTHOM 00BbeMe.

B copepianye AMCLMILIMHEL BKIOUEHEI TEMBI M BOIPOCHI, 00€eCIeYHBaIOIIHe
JTOCTHKEHHUE CTyIeHTaMK BCEX KOMITETeHIMH, He00X0IMMbIX, 110 MEeHuUI0 MPTIO

Paszpabotannas pabodas @porpaMvMa MoxeT OBITb WCIONBb30BaHa UL
IOATOTOBKM CTYIEHTOB II0 HAIPABICHHIO IOATOTOBKM m0 creunuambHoctn CIIO
44,02.02 INpenogaBanye B HAYaJILHLIX KJIACCax.

Peuensenr:
MBOY rumuazus Ne§2
r. KpacHozmapa, 1upexkTop E A. @ Cxumesa
/ 1508 4oas~
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PEHEH3US
HA PABOYYIO YYEBHYIO ITPOI'PAMMY
IO JTUCIIAIIJINHE
B/1.08 Xumus
o cnenmansHOocTH CITO 44.02.02 IlpenomgaBanvie B HAYaBbHBIX KJlaccax
PazpaboTunk: npenogasarens MHCIIO ®uanko A.H.

[pencrasieHHas Ha pelieH3MI0 paboyas IporpaMma 10 AUCHUIIIAHE « XHAMUL»
paspaboTana B coOTBeTCTBHU ¢ IIpmMepHOH mporpammoii o6meo6pa3oBaTelabHOM
JUCIUIUTAHEL «XUMHAS» U TpodeCCHOHATBHEIX 00pa30BaTeNIbHBIX OpraHU3alui,
paccMoTpeHHo# Ha 3acemanuu [lemarormueckoro cosera ®I'BOY IO HPIIO
(MuctuTyTra pasButHs IpodeccHoHaNbHOro oOpas3oBanus), mpoTokon Nel3 or
29.09.2022 r. u yTBep)KIeHHOH Ha 3acenanuu CoBeTa II0 OLIEHKE COIEpKaHUSI U
KayecTBa MPUMEPHBIX pabouyux IMporpaMM o0IeoOpa3oBaTeIbHOIO ¥ COLUAIBHO-
TYMaHHTAPHOTO IIMKJIOB CPEIHEro MpoQecCHOHANBPHOT0 00pa30BaHUsS, IPOTOKOI
Nel4 o1 30.11.2022 1.

CTpykTypa moOporpaMMbl OTBedaeT TpeOoBaHUSAM K pa3paboTke pabouei
yuebHo#t mporpammbl aucimiuiiHel CIIO ©  COmepXUT: THUTYIBHBIA JIMCT C
PEKBU3UTAMH, JIACT COTVIACOBAHUS C DA3NUYHBIMU CTPYKTYypaMH YHHBEPCHUTETA,
nacropT paboyeil mporpaMMsl y4eOHOH TUCIHUILUIHNHEI, 00beMbl y4e0HOH MporpaMmel
peani3yeMoi yueOHON TUCLUTITHHEL.

OrneHouHble  CpeacTBa U TEKyIIero  KOHTPOJIsS  YCIIEBa€MOCTH,
[POMEXYTOYHOM ATTECTALMM II0 HTOTaM OCBOCHMS MIMCLUUIUIMHBL M y4eOHO-
METOOMYECKOe  ODeclieYeHHe  CaMOCTOSITeNIBHOM  paboTel  oOydarommxcs
[Ipe/ICTaBIIeHBI B IIOIHOM 00BbeMe.

B conepkaHye MMCHUINTAHBI BKJIIOUYEHBI TEMBI U BOIIPOCHI, 00€CIIeunBarOII1e
JOCTHIKEHHE CTYIEHTaMM BCEX KOMIIETEHIMH, He0OX0AUMBIX, ITo MHeHHo MPTIO

PaspaGoranHas pabodas IporpaMMa MOXET OBITh HCIOIb30BaHa s
IIOJITOTOBKM CTY[EHTOB TI0 HAIPaBICHHIO IOArOTOBKM 1o crenuansHoctd CITO
44.02.02 [NpenogaBaHue B HAYaJIBHBIX KIIacCax.

Penenzenr:

JToxTOop OMOJOTHYECKUX HAYK

npodeccop kadenpsl II1

®I'BOY BO «Ky6I'V» Ao 74 A.3. Illnakoe
A 05 02
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