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1. MACIIOPT PABOYEM ITPOI'PAMMBI YYEFHOM JUCIIUITIJIMHBI
1.1. MecTo yueOHo# qucuuminnbl B ctpykrype HTICC3

VYyeOHass OucCIUIUIMHA «XUMHS» SIBISIETCS YacThi0 001Ie00pa30oBaTEIbHOTO IIUKIA B
mpezesiax OCBOCHMsI 00pa30BaTEILHOM MPOTrpaMMbl Ha 0a3e OCHOBHOTO OOIIEro oOpa3oBaHHS IO
criennanbHOCTH 38.02.07 «baHKOBCKOE AETION.

1.2. Heap u niaHupyeMble pe3yabTAThl 0CBOEHUsI AU CHUTIIMHBI

DopMHUpPOBAaHUE Y CTYJIEHTOB MPEACTABICHUS O XMMHUYECKOH COCTaBISIONICH €CTeCTBEHHO-
HaquOﬁ KapTI/IHI)I MI/Ipa KaK OCHOBBI HpI/IHSITI/Iﬂ peIHCHI/II\/II B XHN3HCHHBIX H HpOI/ISBO,)ICTBeHHI)IX
CUTYaIUsAX, OTBETCTBEHHOIO MTOBEJICHUS B IPUPOIHON cpejie.

3agaumu AMCHMILIMHBI:

1) chopmupoBaTh MOHMMAaHHE 3aKOHOMEPHOCTEH MPOTEKAHUS XUMHUYECKUX MPOIECCOB H
ABIIGHUH B OKpY’Kalolllell cpene, IEJIOCTHOM HAyyHOM KapTUHBI MHUpa, B3aUMOCBS3U U
B3aMMO3aBHCHMOCTH €CTECTBEHHBIX HAYK;

2) pa3BUTb YMEHHUS COCTaBIATH (DOPMYJBl HEOPTraHMYECKUX U OPraHMYECKHUX BEIIECTB,
YpaBHEHHUS XHUMHUYECKHUX pEaKIUW, OOBSICHITH HUX CMBICI, HHTEPIPETUPOBATH PE3YyIbTAThI
XUMUYECKUX IKCIIEPUMEHTOB,

3) chopmupoBaTh HABBIKKM IPOBEICHUS IMPOCTCUIINX XUMHUYECKHUX 3KCIICPUMEHTAIBHBIX
UCCIIEIOBaHUM ¢ cOOJII0/IEHNEM TpaBuil O€30MacHOro OOpaleHus ¢ BEIIECTBAMU U JaOOPATOPHBIM
000pyI0BaHUEM;

4) pa3BUTh YMEHHS HCIOJB30BaTh MH(POPMAIMI0 XUMHUYECKOTO XapakTepa M3 pPa3IndHbIX
HUCTOYHUKOB;

5) chopMupoBaTh yMEHHSI IPOTHO3UPOBATH MOCTIEACTBUS CBOEH NEATEILHOCTH M XUMUYECKUX
MIPUPOJIHBIX, OBITOBBIX U MTPOU3BOJCTBEHHBIX MPOIIECCOB;

6) chopmupoBaTh TOHUMAaHNE 3HAYUMOCTU JTOCTIKEHUN XMMHYECKON HAYKH M TEXHOJIOTHUU
JUISL pa3BUTHS COITMATILHOM M MPOU3BOJICTBEHHOM cep.

1.2.2. Tlmanupyemble pe3yJbTaThl OCBOCHHSI 0011e00pa30BaTebHONH JAUCHUIJIMHBI B

coorsercTBUH ¢ PI'OC CIIO 1 Ha ocHoBe PI'OC COO
Ocoboe 3HaueHne JUCUUIUIMHA UMeeT pH (popmupoBanuu u pazsutuu OK.

Koa n I[lnannpyemMble pe3y/abTaThl 0CBOCHUS JUCIHINJIMHBI
HauMeHOBaHUe Oo0mue JucununianHapHbie
(popmupyembIx
KOMIIeTeHIU i

OK 01. Beibupats B wacTtu Tpy10BOro BOCIIUTAHUS: | - BIJANETh CUCTEMOW XHUMHYECKHX
CIOCOOBI peleHus - TOTOBHOCTb K TPYILy, 3HAHUH, KOTOpas BKJIIOYAET:
3a1a4 OCO3HaHUE IIEHHOCTH OCHOBOIIOJIaTraroIIne TIOHSTHUSA
npoecCHOHANBPHOM | MacTepcTBa, TPYJIOTIO0HE; (xuMuyeckuit JJIEMEHT, aToM,
NEeSATeTbHOCTH - TOTOBHOCTh K aKTUBHOM JNIEKTPOHHASI 000JI0YKa aToMa, S-, pP-,
NPUMEHUTEIBHO K NEeSITeIbHOCTH TEXHOJIOTHUECKON | d-3JIeKTpOHHBIE OpOUTaIN aTOMOB,
pa3IUYHBIM Y COIIMAIbHOM HANpaBIEHHOCTH, | MOH,  MOJIEKyJa,  BaJICHTHOCTb,
KOHTEKCTaM; CIOCOOHOCTh MHUIIMUPOBATD, ANEKTPOOTPHUIIATETILHOCTh, CTENEHb
IJIAHUPOBATh U CAMOCTOSITESIbHO | OKHCIICHHS,  XHMHYeCKass  CBS3b,
BBITIOJTHSATH TaKyIO MOJIb, MOJIIpHAsi Macca, MOJISIPHBIH
NEeSTEIbHOCTD; o0BeMm, YTJIEPOJIHBII CKEJIeT,
- UHTEpEeC K pa3Iu4HbIM cepaM | QyHKUIMOHANIbHAS TPYMIa, paauKal,
podecCHOHATLHOM H30Mepus, H30MEpHI,




JeATEIIbHOCTH,
OBnaneHne yHUBEPCATbHBIMU
y4eOHBIMU TTO3HABATEILHBIMU
NEUCTBUSIMU:

a) 0a30BbIC JJOTHYECKHE
TIEUCTBUSL:

- CaMOCTOSIT€IILHO
dhopmynupoBaTh U
aKTyaJIM3HpOoBaTh NpodIemy,
paccMaTpuBaTh €€ BCECTOPOHHE,
- YCTaHaBJIUBATh CYIECTBEHHbBIN
MIPU3HAK WJIM OCHOBAHUS IS
CpaBHEHHUS, KIIacCUPUKALIUU U
000011IEeHHNS;

- OIIPEACIIATD LU
NeSATEeILHOCTH, 33/1aBaTh
napameTphbl U KpUTEPUHU UX
JIOCTHKCHHSI;

- BBISIBJISITh 3aKOHOMEPHOCTH U
MIPOTHBOPEYUS B
paccMaTpuBaEeMbIX SIBICHUSX;

- BHOCUTH KOPPEKTHUBHI B
NeATEeIbHOCTh, OIICHUBATh
COOTBETCTBHUE PE3YyJIbTATOB
LEJISIM, OLIEHUBATh PUCKU
MOCJISICTBUU NEATCIBHOCTH;

- pa3BUBATh KPEaTUBHOE
MBIIIICHUE TIPU PEIICHUH
KHU3HEHHBIX TPOOIEM

0) 6a30BbBIE UCCIIETOBATEILCKUE
JIEVCTBUA:

- BJIaJIETh HaBBIKAMU yueOHO-
HCCIEN0BATENBCKON U
MPOEKTHOM ESITEIbHOCTH,
HaBbIKAMU PA3PEILICHUS
po0em;

- BBISIBIISITH IPUYUHHO-
CJICJICTBCHHBIC CBSI3U U
aKTyaJIu3upoBaTh 3a/1auy,
BBIJIBUTATh THIIOTE3Y €€
peuieHus, HaXOUTh APTYMEHThI
JUISL JOKa3aTeIbCTBA CBOUX
YTBEPKJICHU, 3a1aBaTh
napamMeTpbl U KpUTEpUU
peuieHus;

- aHAJIM3UPOBATH MOJTYUYCHHBIC B
XOJI€ PEIICHUs 3aa4n
pe3ybTaThl, KPUTUUYECKH
OLICHUBATh UX JIOCTOBEPHOCTb,
MIPOTHO3UPOBATH U3MEHEHHUE B
HOBBIX YCJIOBHSIX;

-- YMETh IEPEHOCUTH 3HAHHS B

TOMOJIOTUYECKUM  psAll, TOMOJIOTH,
YIJIEBOJOPO/IBI, KHUCJIOpOI- u
a30TcoJepxKalme COCIMHCHHS,

OMOJIOrMYeCKH aKTUBHBIE BEIIECTBA
(yriieBompl, )KUpPBI, OEIKH), MOHOMED,
MOJIUMEP,  CTPYKTYpHOE  3BEHO,
BBICOKOMOJIEKYJISIPDHBIE COEIMHEHUS,
KpUCTAJUIMYECKasl PpEeLIeTKa, THUIIbI
XUMHYECKUX peaxkuui
(OKUCTHUTEIBHO-
BOCCTaHOBUTEIIbHBIE,
SHIO0TEPMUYECKHE, peakiuu
HMOHHOTO oOMeHa), pacTBop,
3IEKTPOJIUTHI, HEJIEKTPOJINTHI,
EKTPOJINTUYECKAs  JAUCCOLMALMS,
OKHCJIUTEIb, BOCCTAHOBUTENb,
CKOPOCTh  XMMHYECKOM PpEaKlMH,
XMMHUYECKOE PABHOBECHE), TEOPUH U
3aKOHBI  (TEOpHsI ~ XMMHYECKOIO
CTpPOCHHSI OpPraHUYECKHUX BEIIECTB
AM. bytneposa, Teopus
ANEKTPOJIIUTUYECKON  JUCCOLMAINY,
[IEPUOAUYECKUI 3aKOH JA.N.
MeHngeneeBa, 3aKOH COXPAaHEHMS
Macchl), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUN  SI3BIK  XUMHH,
(bakTOJIOrMUECKUEe  CBEIEHUS O
CBOMCTBAx, COCTaBe, IOJYYEHUU H
6e30macHOM HCII0JIb30BaHNNU
BAKHEHIINX  HEOPraHWYECKUX H
OpPraHUYECKUX BELIECTB B OBITY H
MIPaKTUYECKOU JeSITeIbHOCTH
YEJI0BEKA;

- yMETb BBISABIATH XapaKTepHBIE
IIPU3HAKU U B3aMMOCBA3b U3YUEHHBIX

9K30-U

MIOHATHUH, [IPUMEHATD
COOTBETCTBYIOIIME IOHATUSA IIPH
ONMCAaHUU CTPOCHHUSI MU CBOMCTB

HEOPraHUYECKUX M OpPraHUYECKUX
BEIIECTB M WX [PEBPALLICHUN;
BBISBIIATH B3aMMOCBSI3b XMMHUYECKUX

3HAaHUH C MOHATHUSIMHU "
MPEICTABICHUSIMU JIPYTUX
€CTECTBEHHOHAYYHBIX MPEIMETOB;

- YMETH HCITOIB30BaTh
HanMEHOBAHMUS XUMHYECKUX
COCJIMHEHU I MEKTYHapOJHOT O

COK03a TEOPETUYECKON U TPUKJIIATHON
XUMUU U TPUBUAIBHBIE HA3BAHUSA
BOKHEWMIIMX  BEIIECTB  (DTHUJIEH,
aleTUJICH, [JIMLIEPHUH, ¢eHom,
dbopmanpaeru, YKCyCHas KHCJIOTa,

4




H03HaBaTCHBHyIO )41
MPaKTUYECKYI0 001acTH
KHU3HCACATCIIbHOCTH,

- YMETb UHTETPUPOBATH 3HAHUS
n3 pa3HI>IX Hpe,[IMCTHBIX
obnacre;

- BbIIBUI'aTh HOBBIC U/ICH,
npeJiaraTh OpUruHaIbHBIC
IOAXOAbI I pELIECHU;

M CIIOCOOHOCTh UX
HCIIOJIB30BAHUS B
O3HaBaTEIbHON U COIMAILHON
MIPAKTUKE

IJIMLVH, YrapHbIA ra3, YTIEKHUCIIbII
ra3, aMMHaK, TalleHas W3BECTh,
HeraleHasi U3BeCTb, IUTbEBas coAa
U JpYTuX), COCTaBIATH (HOPMYIIBI
HEOPraHMYECKUX M OPraHUYECKUX
BEIIECTB, YPAaBHEHUS XHMHUYECCKUX
peakiuii, OOBACHATH HX CMBICT;

MOJITBEPKIaTh XapaKkTepHbIe
XUMUYECKHE  CBOMICTBAa  BEILECTB
COOTBETCTBYIOIIUMU

OKCIIEPUMEHTaMU U 3alHCIMHU
YPaBHEHUN XUMHUYECKUX PEAKIUM;

- YMETb yCTaHaBIIMBaTh
IIPUHAUIEKHOCTD W3Y4YCHHBIX
HEOPraHWYECKUX M OPraHUYECKUX
BEIIECTB K OIPEIEIICHHBIM KJaccam
U rpynmnam COCIMHECHU,
XapakTepu3oBaTh HUX COCTaB W
BAKHEHININE CBOWCTBA; ONPEIEISTH
BU/IBI XUMHUYECKHUX cBsI3ei
(xoBaJIeHTHaA, HOHHas,
MeTaJyIn4ecKasi, BOJIOPOAHAsS), TUIIBI
KPUCTAJIIMYECKUX peleToK
BEIIECTB; KJ1acCU(UIIMPOBATH
XUMHYECKHE PEAKIIUY;

- copmupoBaTh NpeACTaBIEHUS: O
XUMHUYECKON COCTaBIIAIOLIEN
€CTECTBEHHOHAYYHOU KapTUHBI
MHpa, pOJIM XHUMUU B TIO3HAHWUH
SIBIIGHUH NIPUPOJBI, B POPMUPOBAHUU
MBILIJIEHUSI U KYJbTYpbl JINYHOCTH,
ee (PYHKIMOHAIbHOH T'PaMOTHOCTH,

HE00X0IMMOH TUISL pelLeHus
MPAKTUYECKHUX 3a1a4y u
9KOJIOTHYECKU 000CHOBAHHOTO

OTHOIUEHHUSA K CBOEMY 3HOPOBBIO U
MIPUPOAHOM CpEJE;
- YMCTb MPOBOAWUTH PpacCyYCThbl I10

XUMHYECKUM dbopmynam u
YPAaBHCHHUSM XUMHUYCCKUX PEAKIIHH C
HCIOJIb30BaHUEM buznyecKkux
BEJIUYHH, XapaKTePU3YIOIIIX
BEIIECTBA C KOJIMYECTBEHHOM
CTOpPOHBI: MaccChl, o0peMa
(HOpManbHBIE  YCJIOBHSA)  Ta30B,
KOJIMYECTBA BEIIIECTBA;
HCIOJIb30BaTh CUCTEMHBIE

XUMHWYCCKUEC 3HAHHUA IS TMMPUHATHUA
peH_IeHI/Iﬁ B KOHKPCTHBIX KU3HCHHBIX
CUTyaluix, CBA3aHHBIX C
BCIICCTBAMHU U UX IPUMCHCHHEM

OK 07

B 00J1acTH 3K0JI0rHYE€CKOT0

- chopMHUPOBATh NPEACTABICHUS: O




ConelicTBOBaThH
COXPAaHEHHUIO
OKpYKarolle Cpenpl,
pecypcocOepekeHHIO,
MIPUMEHSITh

3HaHUS 00
W3MEHECHUU KITUMaTa,
MIPUHLIMIIBI
OepexIIUBOTO
MIPOU3BO/ICTBA,

3¢ PEKTUBHO
JIIENCTBOBATE B
Ype3BbIYAHBIX
CUTYaLUsX;

BOCIIMTAHUS:

- c(hOpMHUPOBAHHOCTD
9KOJIOTUYECKOU KYJIBTYpHI,
MMOHMMAaHHE BIUSHUS COIIMATIBHO-
SKOHOMHYECKUX TIPOIIECCOB Ha
COCTOSIHUE MPUPOAHOMN u
COLIMAJIbHOW CpEeJbl, OCO3HAaHUE
JI00aTHbHOTO XapaxkTepa
HKOJIOTHYECKUX MPOOIIeM;

- IUTAHUPOBaHUE u

OCYILECTBJICHUE  JEHUCTBUH B
OKPY’KaloIllel Cpele Ha OCHOBE
3HaHWA  UEeJNed  YCTOWYMBOIO

pa3BUTHS YEJIOBEYECTBA;
AKTUBHOE HENPUATHE ACHCTBUM,
MPUHOCSIIMX Bpel OKpYyKarouien

cpene;

- YMEHHE MPOTHO3UPOBATH
HeOIaronpusTHbIC
JKOJIOTHYCSCKHE MOCJIECTBUSI
MPEANPUHUMAEMBIX  JEUCTBUH,
MpeOTBpaIlaTh UX;

- pacuupeHue OmbITa
JIEITEILHOCTH  DKOJOTHYECKOU
HAIPABJIEHHOCTH;

- OBJIa/IeHUE HaBbIKaMH y4eOHO-
HCCIIEI0BATENBCKOM, POEKTHOMN
W COLIMAILHOMN AESITEILHOCTH

XUMHYECKOU COCTAaBIISIONICH
€CTECTBEHHOHAYYHOU KapTHUHBI
MHpa, pOJIM XUMHUU B TO3HAHUHU
SIBJICHUH MPUPOJIBI, B OpMUpPOBAHUHT
MBIIUICHUSI U KYJIbTYphl JIMYHOCTH,
ee (YHKIMOHAJIBLHON TPaMOTHOCTH,

HE00X0IMMOMH e peLeHus
HPaKTUYECKHUX 3a/1a4 u
IKOJOTUIECKU 00OCHOBaHHOTO

OTHOIIEHUS K CBOEMY 3JIOPOBBIO H
MIPUPOIHOM CpEJIE;

- yMeTh coOmofaTh  MpaBUIIA
HKOJIOTUYECKU 1e1eco00pa3zHoro
MOBEJIEHUsT B OBITY W TPYIOBOM
JESATEIbHOCTH B LETSAX COXPAHECHHS
CBOETO 3JI0POBbsI U OKPY’KAIOIIEH
MPUPOJHON  Cpeabl;  YUUTHIBATh
OIACHOCTHb BO3JECHUCTBUS Ha >KUBLIC
OpraHu3MBbl ONPEICTICHHBIX BEILIECTB,
MMOHUMAas CMBICIT MoKa3aTelst
MpeIeIbHON JIOITyCTUMOU
KOHIICHTPAIIUH

2. CTPYKTYPA U COJAEP)KAHUE YUYEBHOM JUCIUILINHBI

2.1. O0beM yueOHOM JMCHMIIIMHBI M BUABI Y4e0HO padoThI

Bun yue6HO# paboThI

O0bem o0pa3oBaTe/IbHOI POrpaMMbl Y4eOHOM M CIHUIIJIMHBI 44
B T. Y. B (hopMe NPaKTHUYECKOI NOATOTOBKH

TEOPETUUECKOE O0YUCHHUE 22
71a00pPaTOPHBIEC PAOOTHI

OPAKTUYECKUE 3aHATUS 22

WHIWBUAYaJIbHBINA IPOEKT

Koncynpranum

camocTosiTeNIbHas paboTa oOyJaromierocs (Bcero)

B TOM YHCJIC:

CaMOCTOATCJIbHAs pa60Ta HaJl HHIUBUAYaAJIbHBIM IIPOCKTOM

HpOMe)KyTO'{Haﬂ aTTeCTalnus

(IuddepennmpoBaHHbIi 3a4€T)

O0BbeEM YacoB




2.2. TemaTH4ecKHUil IVIaH U coJep:KaHue Y4eOHON IMCIMIIMHBI « XUMHUSD)

HaunmenoBanue Copnepxanne yaeOHOT0 MaTepralia U GOpMbI OpraHU3AINH JISATEITBHOCTH 00YYarOIIIXCs O0nem B Konpr
pas3aenoB u TeM gacax KOMIETEHIINH U
pe3yIabTaTOB
1 2 3 4
Pa3nea 1. OcHOBBI CTPOEHHSI BellleCTBA 6
Tema 1.1. Conep:kaHue yueOHOI0 MaTepuaja 4 OK 01
CTpoeHue aToMOB CoBpemeHHast MOJIEJIb CTPOCHUS aTOMA. 4
XMMHYECKHX DJIEMEHTOB U | CUMBOJIMYECKUH SI3BIK XUMUU. XUMHUECKHUN AJIEMEHT. DIeKTPOHHAsI KOH(PHUTypalis aToMa.
MIPUPOJIA XUMHUIECKOM Knaccudukanust XuMruaecKux 3J€MEHTOB (S-, p-, d- 2JIeMEHTOB).
CBSI3U BasieHTHBIE 3JIEKTPOHBI. DIEKTPOHHAS] IPUPO/IA XUMUUYECKON CBSI3U.
DNEeKTPOOTPULIATENBHOCTh. BUIbl XUMUYeckoil CBsI3U (KOBaJleHTHAs!, HIOHHAs!, MeTalIndecKas,
BOJIOPOJIHAS) M CIIOCOOBI €€ 00pa30BaHusl.
B ToM umciie, NpaKTUYeCKUX 3aHATHI U J1a00PATOPHBIX PadoT
Tema 1.2. Coaep:xxaHue yueOHOro MaTepuas 2 OK 01, OK 07
Ilepuoanueckuii 3aKOH U ITepuoanueckas cucrema xumuueckux anemMeHToB J[.M. Menzaeneesa. 2
tabnuua J[.U. N3yuenne MmoaenupoBanus nocrpoenus [lepuoauueckoit TaOaUIbl XUMUYECKUX 3JIEMEHTOB
Menneneesa "
B Tom unciie, npakTHYECKHUX 3AHATHH U J1a00PATOPHBIX padoT
Pa3nen 2. CTpoeHue U CBOICTBA HEOPraHUYECKHUX BelleCTB 8
Tema 2.1. Coaep:kaHue y4eOHOr0 MaTepuaJja 4 OK 01, OK 07
Knaccudukanus, [Tpeamet Heopranmveckoit xumun. Kiraccudukanms HeopraHu4eckux BemecTB. [IpocTeie u 2
HOMEHKJIATypa U CTPOCHHE | CIIOXKHBIE BeniecTBa. OCHOBHBIC KJIACCHI CJIOKHBIX BEIIECTB (OKCHIBI, THIPOKCUIBI, KUCJIOTHI,
HEOPraHWYEeCKUX BEILECTB | coJiM). ATperaTHbIe COCTOSHUS BemecTBa. Kpucrammmaeckue u amopdHbie BemecTna. THITbI
KPUCTAJUTMYECKUX PEUIETOK (aTOMHAsI, MOJICKYJISIpHAs, HOHHASI, METAJUTMYECKasi). 3aBUCUMOCTh
(bu3HYECKUX CBOMCTB BEIIECTBA OT THUIIA KPUCTAIIMUECKON PELIeTKH.
Mertamnbsl. Hemeramnsl. O6mue pusndeckue 1 XuMuYecKkrue CBOMCTBa MeTaiuioB. Kopposust
MeTaiioB. CriocoObl 3aIIUTHI.
B ToM unciie, NPAKTHYECKUX 3aHATHH U J1a00paTOPHLIX padoT 2




[TpakTUKyM H3ydeHUs] HEOPTAaHUYIECKUX BEIIECTB Pa3IMIHBIX KIIACCOB MO UX KIIACCU(UKALINH, 2

HOMEHKJIAType U XUMUYECKUM (GopMyiiaM B TPo(heCCHOHATILHOMN ACSTEIPHOCTH

MPaBOOXPAHUTENIBHBIX OPTaHOB.
Tema 2.2. ®dusuko- Conep:kaHue y4e0OHOIro MaTepuaJia 2 OK 01, OK 07
XUMHYECKHAE CBOUCTBA B ToM unciie, NPaKTHYECKUX 3aHSITHI M J1a00pPaTOPHBIX padoT 2
HEOPraHM4ICCKHUX BCIIECTB | CocTaBl€HUE YpPAaBHEHUH XUMHUYECKMX PEaKUUd C Y4YaCTHEM MPOCThIX U  CIIOXKHBIX 2

HEOPTraHUYECKHUX BEIECTB.

Pemenre mpakTHKO-OpHUEHTUPOBAHHBIX TEOPETUYCCKUX 3aJJaHU HA CBOMCTBA, COCTAB,

noJTydeHre 1 0€30MacHOe UCTIIOb30BaHNE BAKHEUITUX HEOPTraHMYECKHUX BEIIECTB B OBITY H

MIPAKTUYECKON JIeATEIbHOCTH YEIOBEKA
Tema 2.3. Coaep:xaHue yueOHOro MaTepuaJia 2 OK 01, OK 07
Wnentuduxanms B ToM unciie, NpaKTHYECKHX 3aHATHI U J1a00PaTOPHLIX padoT 2
HEOPraHWYECKHUX BEIIECTB | [IpakTUKYM IO M3YUYEHHUIO U MPUMEHEHHUIO KAYECTBEHHOTO aHAJIN3a B KPUMUHAIMCTHKE. 2

KountpoabHas padora 1 CBolicTBa HEOPraHUYECKHUX BEILIECTB
Pa3zpnen 3. Xumu4yeckue peakuuu 6
Tema 3.1. Tunst Coaeprxanue yueOHOTro MaTepuaJia 4 OK 1, OK 07
XUMHUYECKHUX PEaKIInii Knaccudukanust 1 TUITBI XUMHUYECKUX PEaKIIMii HEOPTaHMYECKUX BEIIECCTB. 2

Krnaccudukanus u THITBI XUMAYECKUX PEAKIIUN C y9acTHEeM HEOPTaHUYECKUX BEIIECTB.

CocraBnieHre ypaBHEHUHN peakuid COSAMHEHUS, PAa3JIOKEHHUs, 3aMEIIICHHs, OOMEHa, peaKIuii

TOpPEHUsl, OKUCIICHUS ~-BOCCTAHOBJICHHUS.

OKHCIIMTENbHO-BOCCTAHOBUTEIBHBIC PEAKIIMK. Y PAaBHCHHS OKUCIICHUSA-BOCCTAHOBIICHHSI.

Crenenb okucienus. OCTaBieHUE U YpaBHUBAHUE OKUCIUTEIbHOBOCCTAHOBUTEIBHBIX PEaKIIUii

METOAO0M 3JIEKTpOHHOTO OanaHca. OKHCIUTEILHO-BOCCTAHOBUTEIIBHBIC PEAKIIUU B IPUPOJIC,

MIPOU3BOJCTBEHHBIX MPOIECCaX U KU3HEACSITEIIbHOCTH OPTraHU3MOB.

B ToM unciie, NPAKTHYECKUX 3aHATHIH U J1a00PaTOPHLIX padoT 2

PacueTsl Mo ypaBHEHUSIM XUMHUYECKUX PEAKIIUNA C UCITIOJIH30BAHUEM MACChl, 00beMa ra3oB, 2

KOJIMYECTBA BEIICCTRA.
Tema 3.2. Copep:kaHue y4eOHOIro MaTepuaJia 2 OK 01, OK 07
DneKkTponuTHIecKas B ToM umciie, NpaKTHYECKUX 3aHSATHI U J1a00PATOPHBIX PadoT 2

IYICCOLIAIINS U MOHHBIHN
o0OMeH




Teopus 21eKTpoIUTHUECKON aucconanuy. oHbI. DIIeKTPOINTEL, HEAIEKTPOIUTHL. Peakuun
noHHoro ooMeHa. CocTaBieHHe peakliuii HOHHOTO OOMEHa IyTeM COCTaBJIEHUS MX IOJHBIX U
COKpAILEHHBIX MOHHBIX YpaBHEHUI. KHCIIOTHO-OCHOBHBIE peaKIK. 3a/1aHNsl HA COCTABJICHHE
HWOHHBIX pEeaKIHil

«THunpel XUMUYECKUX PEAKLIAIN.

HccnenoBanue TUNOB (110 COCTaBY M KOJIMYECTBY UCXOIHBIX U 00pa3yroIUXCs BEIIECTB) U
IIPU3HAKOB XUMUYECKUX peakUuil. 3ajaHusl Ha COCTABJICHUE NOHHBIX PEAKIIUM

Paznen 4. CTpoenue U CBOICTBA OPraHUYeCKUX BellleCTB

12

Tema 4.1.
Knaccudukanms,
CTpPOEHHUE U HOMECHKJIATypa
OpPraHMYECKHUX BEIIECTB

Coaep:kaHue y4e0HOro MaTepuaJia

OcHOBHBIE TIOJIOKEHUS TEOPUH XUMUYECKOTO CTPOEHUSI OPrAaHUYECKUX COEAUHEHNN A .M.
bytneposa. [losBiieHrE U pa3BUTHE OPraHUYECKOM XMMHH KaK HayKH. XUMHYECKOE CTPOCHUE
KaK MOPSIIOK COEITMHEHUS aTOMOB B MOJIEKYJIE COIVIACHO MX BaJ€HTHOCTH. OCHOBHBIE
MI0JIO’KEHUSI TEOPUU XUMUYECKOTO CTPOEHUS OpraHnueckux coeauHenuii A.M. bytieposa.
YTIiIepoHBIi CKEIET OPraHU4eCKOW MOJIEKYJIBI.

OynkuuonanpHas rpymnmna. Knaccudukanus oprannueckux coequaennii. Pagukain. [IpuHmmms:
KJaccu(pUKaluy OpraHMYecKUX coeAMHEHNH. MexayHapo/iHasi HOMEHKJIATypa U IPUHIIMIIBI
HOMEHKJIaTypbl OpraHndeckux coenuHeHuil. [lonstue 06 a3orcopepkalux COeTMHEHUSX,
OMOJIOrNYEeCKH aKTUBHBIX BellecTBax ( YIJIeBOJaX, )KUPax, O€JIKax), BBICOKOMOJIEKYJIIPHBIX
COEIMHEHUSX (MOHOMED, MOJIUMED, CTPYKTYPHOE 3BEHO).

)

B Tom unciie, NpakKTHYECKHUX 3aHATHH M J1a00PATOPHBIX padoT

I/ISY‘ICHI/IG HOMCHKJIATYPbI OPraHN4YCCKUX COGI[I/IHeHI/II‘/‘I OTACJIBHBIX KJIaCCOB.

OK 01, OK 07

Tema 4.2.
CBolicTBa OpraHUYECKUX
COEIMHECHUI

Coaep:kaHue y4eOHOI0 MaTepHuaJja

®u3MKO-XUMHUYECKHE CBOMCTBA OPraHUYECKUX COCAMHEHUH OT/ENbHBIX KIacCOB (0OCOOEHHOCTH
KJIaccu(UKauy 1 HOMEHKJIATYyphl BHYTPHU Kjlacca; TOMOJIOTHUECKUH psi U oOmias Gopmya;
u30MepHsl; (pu3nueckue cBOiCTBa; XMMUYECKHE CBOWCTBA; CIIOCOOBI MOJTyUEHUs ):

— TpeAeNbHbIE YIJIEBOJOPObl (aJIKaHbl M LMKJIOANKaHbl). ['OpeHMEe MeTaHa Kak OJUH W3
OCHOBHBIX HCTOYHUKOB TE€IJIa B IPOMBIIIJICHHOCTH U OBITY.

— KUCJIOPOJICOJIeprKalie COeAMHEHUs (CIUPThI U (DEHOJIbI, KapOOHOBBIE KUCIIOTHI U 3(PUPHI,
aJIbJIETU/IbI U KETOHBIL, )KUPBI, yrieBobl). [IpakTuueckoe npuMeHeHue. Mpuia Kak COJIM BBICIINX
KapOOHOBBIX KHCJIOT. MOIOIIME CBOWCTBA MbLja

— a30TcoJepiKallie COeAMHEHHUsS (aMUHBI M aMHUHOKHCIOTHI, OelKku). BhICOKOMONIEKYIsIpHbIE
COCTMHECHUS (CHHTETHYECKUE U OMOJOTHYECKU-aKTUBHBIE).

NN NN

OK 01, OK 07




I'enernueckas cBsI3b MEXKy KJlaCCaMU OPTraHUYECKUX COCIUHEHUMN

B ToM unciie, NpaKTHYECKHUX 3aHATHI U J1a00PaTOPHLIX padoT

(]

HpaKTI/IKYM o HMU3y4YCHHUIO CBOMCTB OpTraHUYCCKUX COC,Z[I/IHGHI/II\/'I OTACIBHBIX KJIaCCOB
npCaCIbHbIX, HCTIPCACIIBHBIX U apOMAaTHUYCCKUX YITICBOJOPOAO0B

CocraBicHHE CXEM peaKuHﬁ, XapaKTCPUIYIOIUX XHUMHUYCCKUC CBOMCTBA OpraHu4CCKUux
COGI[I/IHGHI/Iﬁ OTACIBHBIX KJIaACCOB, CIOCOOBI HX MOJIy4YCHHUA MW HA3BAHUC OPTraHUYCCKUX
COC,[[I/IHGHI/Ifl 10 TpHBHaHLHOﬁ nin MeX(,HyHaPOHHOﬁ CHCTEMaTH4YECKOM HOMCHKIJIATYyp¢E.
Pemenne IMPAKTUKO-OPUCHTHUPOBAHHBIX TCOPCTUICCKUX 3anaH1/n71 Ha CBOMCTBa OpPraHu4€CKux
COC,[[I/IHGHI/II\/’I OTACJIbHBIX KJIaCCOB

Tema 4.3.

Conep:xxaHue yueOHOro MaTepuaJia

Wnentuduxanms
OpPTaHMYECKHUX BEIICCTB,
WX 3HaUYCHUE U
MpUMEeHEHNe B OBITOBOW U

buooprannueckue coenunenus. [lpumenenue u Ouosnornyeckas poib yrieBojoB. OKHUcIeHne
VTJIEBOJIOB — MCTOYHHK JHEPTHH JKUBBIX OpraHu3MoB. OOIacTH MpUMEHEHUS aMUHOKHCIIOT.
[IpeBpaienus 6enkoB nuiy B opranu3me. buonornyeckue GpyHkunu Oenkos. buonornyeckue
GbyHKIMH kupoB. Posib opranndeckoil XMMHUY B PEIICHUU MPOOJIEM MUIIEBOI 0€30MacHOCTH

HpOHSBOI[CTBCHHOﬁ

B ToM unciie, NpaKTHYECKHX 3aHATHI U J1a00PaTOPHLIX padoT

N

JCATCIIbHOCTH 4YCJIIOBCKA

[IpakTUKyM MO M3YUYEHHUIO U PEIICHUIO SKCTIEPUMEHTAIIBHBIX 3a71a4 Ha UICHTU(DHUKAIIHIO
OPraHUYECKUX COCIMHEHUMN OTAENIBbHBIX KJIACCOB.
[TpakTUKyM MO W3YUYEHHUIO PEaKIINil IIBETHBIX OEIKOB.

KonTpoabnas padora 2 CTpyKTypa U CBOMCTBA OPraHUYECKUX BEIIECTB

\S)

OK 01, OK 07

Paznen 5. Kunerndyeckue u

TEPMOANHAMHUYCCKHUEC 3AKOHOMEPHOCTHA NMPOTEKAHUA XUMHUYECCKUX peakunﬁ

Tema 5.1.

Conep:xxaHue yueOHOro MaTepuaJia

CKOpOCTh XUMHUYECKUX
peaKkuum.
XUMHYECKOE PAaBHOBECUE

CKOpOCTh pEaKIM{, €€ 3aBHCUMOCTh OT pAa3IUYHBIX (PaKTOPOB: MPUPOIBI PEArHPYIOLINX
BEIIIECTB, KOHIICHTPAIlMW PEarupyroNIuX BEIIECTB, TEMIEPaTypbl W IUIOMIAAN PEaKIIMOHHOU
noBepxHOCTH. TernoBbie 3¢ (HheKThl XUMHUECKUX PEaKIMiA. DK30- U JHAOTEPMUYECKHE, PEaKIINH.
OO6paTtuMocTh peakiuii. XMMUYECKOE paBHOBECHUE U €T0 CMEIICHUE 0T JICHCTBUEM
pa3nuYHbIX (HaKTOPOB (KOHIICHTPAIUS PEareHTOB WIH MTPOYKTOB PEaKIUH, IaBICHHE,
TeMIIepaTypa) JUisl CO3aHMs ONTUMAJIbHBIX YCIOBUH MPOTEKAHUS XMMHUYECKUX TPOIECCOB.
[Tpunnun Jle IlaTense

B ToM uncIiie, NpaKTUYECKUX 3aHATHI U J1a00PATOPHBIX PadoT

[TpakTUKyM 10 U3YYEHHUIO BIUSAHUSA (PAKTOPOB HA U3MEHEHHE CKOPOCTH XUMHUYECKOH peaKifu ¢
MO3ULIMHU 3KOJIOTHH, B OBITY U TPYIOBOM AEATEIBHOCTH YEI0BEKa B LIEISX COXPAHEHHS CBOETO
310POBbS U OKPYKAIOLIEH IPUPO/BI B IPABOOXPAHUTEIILHON AESATEIBHOCTH.

OK 01, OK 07
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Paspnen 6. PacTBopnl

Tema 6.1.

Coaep:xanue yueOHOro MaTepuaJia

N

ITonsiTue o pacTBOpax

PactBopenne kak (usuko-xumudeckuii mpomecc. PactBopbl. CrocoObl TpPUTOTOBICHHS
pactBopoB. PactBopumocTs. MaccoBasi 10y pacTBOpEeHHOro BemecTtBa. CMBbICH MOKa3aTels
IIPEACIIBHO JOMYCTHUMOM KOHLIEHTPAllMM M €ro HCIOJIb30BAHME B OLICHKE 3KOJOTMYECKOU
0€30MacHOCTH.

[TpaBuia 5KOJOTHYECKH IIEIECOO0Pa3HOTO TMOBEACHUS B OBITY W TPYIOBOW JEATEIBHOCTH B
LEeISIX COXpPaHEHMsI CBOErO 3J0pPOBbS M OKPYKAIOLIEH NPUPOJHOM Cperpl; OMacHOCTh
BO3JICUCTBUS Ha )KMBBIE OPTAHU3MBI OIIPEECIICHHBIX BELIECTB.

Pemenne npakTHKO-OpUEHTUPOBAHHBIX PACUETHBIX 3aJaHUM HAa PACTBOPBI, UCIIOJIb3yEMBIE B
OBITOBOM M MPOU3BOJICTBEHHON JEATEIbHOCTH YEJIOBEKA

OK 01, OK 07

Tema 6.2. UccaenoBanue

Coaep:kaHne y4eOHOr0 MaTepuaja

B ToM unciie, NpaKTHYECKUX 3aHSITHI M J1a00pPaTOPHBIX padoT

[ ]

CBOICTB pacTBOPOB

[TpakTUKyM 10 U3YYEHHUIO BIUSAHUSA (PAKTOPOB HA U3MEHEHHE CKOPOCTH XUMHUYECKOH peakiiu ¢
MTO3UIIMH YKOJIOTHUH, B OBITY U TPYJOBOM JIEATEILHOCTH Y€JIOBEKA B IIEJISIX COXPAHEHHUS CBOETO
310POBbs U OKPYKAIOLIEH IIPUPO/BI B [IPABOOXPAHUTEIILHON ACATEIBHOCTH.

KonTtpouabHasi pabora 3 PacTBOpHI M XUMHUYECKHE PEAKIIUH

OK 01, OK 07

Pa3nea 7. Xumus B ObITy M

Hp0H3B0)ICTBeHHOﬁ JACATECJIBbHOCTHA Y€JI0BCKA

Tema 7.1.

Conep:kaHue y4eOHOI0 MaTepuaja

N

XuMus B ObITY U
MPOU3BOACTBEHHOMN
JeSTeIbHOCTH YeJIOBEeKa

Hogennme qocTuxeHnss XUMUYECKOW HAYKH U XUMUYECKOM TEXHOJIOTUM. Posib XuMuu B
00ecTeueHnH SKOJIOTUUECKON, YHEPTETUYECKON U TTUIIEBOM 0€30MacHOCTH, Pa3BUTHH
MeaunuHbl. [IpaBuia moucka u aHanm3a XUMHUECKON HHPOPMAIIH U3 Pa3TUYHBIX HCTOUHUKOB
(mayuHas u yueOHO-Hay4YHas JUTEPATypa, CPEJCTBA MaccoBOM nHbopmaluu, ceth MaTEpHET)

B ToM unciie, npaKTHYECKHX 3aHATHI U J1a00PaTOPHLIX padoT

IIpenocTaBiieHne U 3aIMTa MUHHU-TOKIAI0B C IPE3EHTAUECH O IPUMEHEHUN XUMUYECKUX
BEIIIECTB M TEXHOJIOTUH KaK /s Oy IyIMX paOOTHUKOB ITPABOOXPAHUTEIHHOMN IEATEIIEHOCTH Ha
TeMy: «JIeKapCTBEHHBIE BEIIECTBAY.

OK 01, OK 07

IIpomMexkyTouHas arrecTanus — U PepeHINPOBAHHBIN 3a4UeT

Bcero:

44
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3. YCJOBHUSA PEAJIM3ALINU YUYEBHOM JUCHUTLJIAHBI

3.1. MatepuajbHO-TEXHHYECKOE 0o0ecreyeHne

Kabuner xumun - nomemenne Ne 30, pacnosioxkeHHOe Ha 4 3Take yuyeOHOro Koprryca Ne 7,
no aapecy 600014 Bnagumupckas o6iaactb, TOpOACKO# OKpyT ropoa Bmagumup, ropon Braangumup,
npocnext Ctpoutenei, oM 11, obumeil miomanso 62,9 M?, KOIMYECTBO MOCAA0YHBIX MecT — 16.
[IpencraBnsieT cob60# yueOHYIO ay TUTOPHIO TSl POBEACHUS MPAKTUUECKHUX 3aHSATUI B MOATPYIITIAX,
a TaKKe I'PYyNIOBBIX M UHAVUBUIYAIBHBIX KOHCYJNbTAIMI, TEKYLIETO KOHTPOJISI U MPOMEKYTOUHOU
arrecranuu. OOecniedeH AOCTYnoM K cetu «MHTepHET» W B DIJEKTPOHHYIO HH(DOPMAIMOHHO-
o0pa3oBaTeNbHyI0 Cpely YHUBEPCUTETA.

Crenuanu3upoBanHass MeOelnb W CHCTEMbl XpaHEHUS: CTOJN TperojaBarensi, CTyl
MIPEToIaBaTelis, CTOJ YUEHUYECKHA — &8 IITYK, CTYJl YUSHUYECKHH - 16 mTYyK, CTOJ JJa0OpaTOPHBIMA
JIEMOHCTPALIMOHHBIN, MapKepHasi J0CKa, 3KpaH.

Texaunueckue cpencrpa: nmpoekrop BenQMX 503, HoyTOyk SonyVPL-CX.

JleMOHCTpalMOHHbIE y4eOHO-HATIISHbIC MOCOOUS: DIIEKTPOHHAS MEPUOIUYECKasi CUCTeMa
.. MengaeneeBa, >JIE€KTpOHHAs TaOJWIla PAcTBOPUMOCTH, Bechbl aHamuTuiyeckne HR-250AG,
kouaykromerp MAPK-603/1, pedpaxtomerp NPD-454 B2M, tepmocrar TC-80-1, ¢oromerp
dboroanekrpuuecknit KOK-3.01, nentpudyra aeMoHCTpallMOHHAs, TOpEIKa YyHHBEpCAIbHas,
nonomep OkotecT-120-pH-M, mraTuB ¢ HOpUCIIOCOOICHUAMH, TEPMOMETPHI JIabOpaTOpHEIE,
YCTPOUCTBO 117151 cymiku ocy bl [19-2000, KOMIIEKT MOeIIel KPUCTAIUNIMYECKHUX PEIIETOK, ITOCOOMS
HACJSIHOM SKCIIO3UIIMU, IEPUOANYECKAS CUCTEMa XUMUYecKux 3iemeHToB /.M. Menneneesa.

3.2. Y4eOHO-MeTOAMYecKOe U MHPOPMAILIMOHHOE o0ecneYeHne
3.2.1 Kunroodecne4yeHHOCTh

HaumeHoBanue urepatypsl: aBTOp, Ha3BAHUE, Ton KHUT'OOBECITEYEHHOCTD
BUJ] M3/IaHUs, H3/1aTEIbCTBO U3J1aHuA KonruecTBo 2K3eMIUISIPOB H3AaHUHN B
oubmoteke Bal'Y B coorBeTcTBHE /
Hanmawue B anekTporroM karajore 9bC

1 2 3
OcHoBHas JuTEpaTypa
L. Ta6puensn, O.C. Xumus : 10 kmace : 2024 25

0a3oBbIil ypoBeHb : yueOHuK / O. C. ['abpuenss,
N. T'. Octpoymos, C. A. Crankos. 6-e u3n., crep.
Mockga : [IpocBenienue

2. I'adbpuensn, Oner CepreeBuy Xumus : 2024 25
11 xmacc : 6a30BBIN ypoBeHb : yueOnuk / O. C.
la6puemnsa, U. I'. Octpoymos, C. A. CnankoB 6-
e u3J., crep. Mocksa : IIpoceemenue

3. [Mepdpumora, U. JI. Cemeno W. H.
Xumus : yaeonuk mis By3oB / U. H. CemeHOB,
. JI. [lepdunora. - 6-¢ uz ., crepeoru. - CaHKT-
[etepOypr : Xumuzgar, 2024. - 656 c. - ISBN 2024
978-5-93808-468-1. - TekcT : BIEKTPOHHBIH. -
URL: (marta obparmienus: 28.06.2024). — Pexum
JOCTYIA: 10 MOJIIHCKE. .

https://znanium.ru/catalog/product/21456
15

JlonoJHuTE/IbHAS JUTEPATYpPa
1. Hosukosa, T. B. OO0mas u
HEOpraHu4yeckas XHMHUs. XHUMHUS DJIEMEHTOB :
yueOHoe mocobue : B 3 vactsax. Yacte 1 / I'. B.
HoBukoa, A. C. Kazauenko. - KpacHosipck :
Cubupckuii dhenepansHbii yaHuBepcuTtet, 2022. -
108 c. - ISBN 978-5-7638-4632-4.

https://znanium.com/catalog/product/209
2022 1870
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https://znanium.ru/catalog/product/2145615
https://znanium.ru/catalog/product/2145615
https://znanium.com/catalog/product/2091870
https://znanium.com/catalog/product/2091870

2. laopuensn, O. C. Xumwma. 10 xmacc
(6a30BsIit ypoBeHs) : yueOHuK / O. C. ['abpuensH.

https://znanium.ru/catalog/product/20900

e m3a. - MockBa : OOO «Pycckoe cioBo —
yaebnuk», 2020. - 440 c. - (®I'OC.
WNuHoBanmonnas mkona). - ISBN 978-5-533-
00484-8.

- 10-e m3xa., crep. - MockBa : H3maTeiabcTBO 2022 98

"IIpocemenne”, 2022. - 195 c. - ISBN 978-5-

09-101657-4.

3. HoBommackuit, U. . Xumus: yueOHUK

mit 10 (11) xmacca o6meobpa3oBaTeIbHBIX

OpraHu3aIMH. YT1yOIEHHLI YPOBEHS : y1eOHHK https://znanium.com/catalog/product/204
/ Y. Y. Hosommuckuii, H. C. HoBomuuckas. - 5- 2020 * ’ 4115

3.2.2. UnTepHeT-pecypcehl

1. Xumus -o0pa3oBaTeabHbIN calT s mKoJIbHUKOB - URL: https://ege-

study.ru/ru/ege/materialy/himiya/

2. Anxumuk - URL: http://www.alhimik.ru/
3. bonbias poccuiickas sHIMKIONEAN https://bigenc.ru/

4. KOHTPOJIb M OIEHKA PE3VJBTATOB OCBOEHUSI YYEBHOWM

TUCIATLITAHBI

KoHTponb ¥ oIeHKa pe3yabTaTOB OCBOCHHS YYEOHOW JTUCIUIIIMHBI OCYIIECTBIISETCS
mpernojaBaTeNieM B TIPOIECCe TMPOBEACHUS MPAKTUYECKHX 3aHATUH U JIabopaTOpHBIX padoT,
TECTUPOBAHUS, a TAKXKE BBHITIOJHCHHUS] OOYyYarOUMMUCA WHAWBUAYAIBHBIX 3aJaHUN, MPOCKTOB,

HUCCJIETOBAHUN.

Koa u HauMeHOBaHHe

dopmupyembIx Paznen/Tema Tun oueHOYHbIX MATEPHAJIOB
KOMIIeTeHIU I
OK 01. Pazgenm 1. Temsr 1.1.,1.2 I [Ipe3eHTanuss MHAUBUAYAIBHBIX WU

Bribupats ciocoOsl
pelieHus 3a1a4y

npodecCHOHATBLHON Paznen 4. Temb1 4.1.,4.2.,4.3.
NEITEIHLHOCTH Pasgen 5. Temnr 5.1.
IPUMEHUTEIBHO K Paznen 6. Tems! 6.1., 6.2.
Pa3IMYHBIM Pasnen 7. Temsr 7.1.
KOHTCKCTAaM.

Pazgen 2. Temsr 2.1., 2.2.
Pazgen 3. Temsr 3.1.,3.2,3.3

TPYNIOBBIX TOMAITHUX 3a/IaHUH.
" KourponbHast paGoTa.
OrneHnBaHUE BBICTYTUICHUH.
| Jloknaj — COOGIIEHHE IO TeMe.
I @pOHTAIBHBIN OIIPOC.
| TecTHpOBaHHME IO TEMe.
| Wrtorosoe TECTUPOBAHHUE.
: NunuBuyansHbIN onpoc.
Coo0mienue mo Teme
: Kontponbnas pabota
JuddepeHumrpoBanHbIi 3a4eT

OK 07 CopgetictBoBath | Pazmen 1. Temsr 1.1.,1.2

COXpaHEHUIO Pazgen 2. Temsr 2.1., 2.2.
okpyxatomet  cpensl, | Pasnen 3. Temsr 3.1.,3.2,3.3
pecypcocOepeKeHHUIO, Paznen 4. Temn1 4.1.,4.2., 4.3.
IPUMEHSITh Paznen 5. Temsr 5.1.

3HaHUS 00 U3MEHEHUHU
KITUMAaTa, IPUHIIAITBI
OCPEIKITMBOTO

Pazgen 6. Temsr 6.1., 6.2.
Pasnen 7. Temnr 7.1

| [IpeseHTAlHs MHAMBHAYAIBHBIX H

| TPYMNIIOBBIX TOMAIHUX 38 1aHUH.
KonrpomnsHas pabora.

: OueHrBaHUE BBICTYILICHUN.
Joxian — cooOIIeHne mo Teme.

" dpoHTAIBHBIH OIPOC.

: TectupoBanue 1no TemMe.

Hrorosoe TCCTUPOBAHHUC.
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https://znanium.ru/catalog/product/2090098
https://znanium.ru/catalog/product/2090098
https://znanium.com/catalog/product/2044115
https://znanium.com/catalog/product/2044115
https://ege-study.ru/ru/ege/materialy/himiya/
https://ege-study.ru/ru/ege/materialy/himiya/
http://www.alhimik.ru/
https://bigenc.ru/

MPOU3BOJCTBA, I NunuBuayansHbIN onpoc.

3¢ pexTHBHO " Coob1eHue mo Teme
JIEHCTBOBATH B " KourponbHast paboTa
Ype3BBhIYANHBIX " JTubdepeHurpoBaHHbIii 3a4eT
CUTYaIIUsX;
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