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PaGouas mporpamma 061eo0pazoBaTeIbHOTO y4eOHOTO MpeaMeTa pa3padoTaHa Ha OCHOBE
(benepasbHOTO TOCYJApCTBEHHOTO 00pa30BaTENbHOTO CTAaHAApTa CpPEeTHEro OOIIero
obpazoBanus (nanee - DI'OC COO), heneparbHOTO rOCYIaPCTBEHHOT0 00pa30BaATEIIHHOTO
cTanmapra cpeanero mnpodeccruonanpHoro obpaszoBanus (manee - OI'OC CIIO) mo
cnennaigbHocTH 09.02.11 Pa3zpaboTka u ynpaBieHne TporpaMMHBIM O0eCTIeueHUEM

Pa3paboruuk:

bosipuniieBa Auna BukTopoBHa, npenoaasareis ArTaiickoro duimansa
dunyHusepcuTeTa

Pabouast mporpamma o00mI€e00pa3oBaTeNbHOTO Y4eOHOTO MpeaMeTa paccMOTpeHa |
PEKOMEH/IOBaHa K YTBEPXKACHUI0O HA 3aCeJaHWU MPEIMETHO-IIUKIOBOM KOMHCCHUHU
Aunraiickoro ¢unuana @UHyHUBEPCUTETA



1. OO01ast xapakTeprCcTHKa pabodeit mporpaMMbl 00IIe00pa30BaTEIbLHOTO
y4eOHOT0O IIpeIMeTa

1.1. MecTto npeaMera B CTPYKTYype OCHOBHOM 00pa30BaTeIbHOM MpOrpaMMBbl

OO01eo0pa3oBaTeNbHbId YUEOHBIH MpeaMeT «XUMUS» ABISIETCS 00s3aTENbHOU
4acThl0  00HIe00pa30BaTeNbHOTO  LMKJIA  00pa30BaTENbHON  MpOrpamMMbl IO
crneunasibHoCcTH 09.02.07 MH(pOpManimoHHbIE CUCTEMBI M TPOTPaMMUPOBAHUE.

1.2.1lenu u muaHupyeMble pe3yabTaThl OCBOEHUS 00111e00pa30BaTEIBLHOIO MPEeIMETa
1.2.1. Ilens o6mieo6pazoBaTeIbHOTO IIpEeIMETa

OO6mieoOpa3oBaTenbHbll  y4eOHBIA  mpeaMer — «XuUMHs»  o0ecreuyuBaeT
dbopMupoBaHUEe Yy CTYJEHTOB TPEACTABICHUS O XHUMHUYECKOW COCTaBISIONIEH
€CTECTBEHHO-HAYUYHOU KapTHUHBI MUPA KaK OCHOBBI MPUHSITHUS PEIICHUHN B )KU3HEHHBIX U
MPOU3BOJICTBEHHBIX CUTYAIIUSX, OTBETCTBEHHOTO MTOBEJICHUS B TPUPOIHOM Cpejie.

3amaun 0011e00pa30BaTEILHOIO YUEOHOTO MIpEeMeETa:

1) chopMUpoOBaTh MOHUMAaHUE 3aKOHOMEPHOCTEH MPOTEKAHUSI XUMHYECKUX
MPOLIECCOB U SIBJICHUW B OKPYXAIOUIEH CpeAe, LEIOCTHOM HAYyYHOW KapTUHBI MUDA,
B3aMMOCBSI3H U B3aMO3aBUCUMOCTH €CTECTBEHHBIX HAYK;

2) Pa3BUTh YMEHHUS COCTABIATh (POPMYJIbl HEOPraHUYECKUX U OPTaHUYECKUX
BEILIECTB, YPABHEHUSI XUMUYECKUX PEAKIIUM, OOBSICHATh UX CMBICI, HHTEPIPETUPOBATH
pEe3yAbTaThl XUMUYECKUX IKCIIEPUMEHTOB,

3) chopMupoBaTh  HABBIKM  NPOBEACHUSA  MNPOCTEUIINX  XUMHUYECKUX
HKCIEPUMEHTAILHBIX UCCIEIOBAHUM C COOIIOICHUEM MPaBl 0€30IaCHOT0 O0paIieHus
C BEIllECTBAaMU U JTa0OPATOPHBIM 000PYAOBaHUEM;

4) Pa3BUTh YMEHUS UCIOIb30BaTh HH(GOPMALIUIO XUMUYECKOTO XapakTepa 13
Pa3IUYHBIX HICTOUHHUKOB;

5) chopMupoBaTh ~ yMEHHS ~ MPOTHO3UPOBATH  MOCIEACTBHUS  CBOEH
NEATeIbHOCTH U XUMUYECKUX MTPUPOIHBIX, OBITOBBIX U TPOU3BOJICTBEHHBIX MPOIECCOB;

6) chopMupoOBaTh MOHUMAHUE 3HAYUMOCTHU JOCTUKEHUN XUMUUYECKON HAyKHU
Y TEXHOJIOTUH ISl pa3BUTHS COIMATILHON U MTPOU3BOJICTBEHHOM cdep.

1.2.2. [InanupyeMble pe3yJabTaThl OCBOEHHS O00IIe00pa30BaTEIbLHOIO IpeaMeTa B
coorBercTBUM ¢ PI'OC CIIO n Ha ocHoBe PI'OC COO
Ocob6oe 3HaueHue MpeaIMeT UMEET Mpu (GOPMUPOBAHUU U PA3BUTUM OOIIMX U
npo(ecCHOHATIbHBIX KOMIIETEHITHI:



Kon u HaMeHOBaHME
(dopMHUpYyEMBIX
KOMITIETCHITUH

HJ'IaHI/IpyeMI:IG PE3YJIbTAThl OCBOCHUSA MMPEAMCTA

OO0ure (IMYHOCTHBIE, METAIPEAMETHBIE)

IIpeameTHbie

OK 01. Beibupats
CIIOCOOBI peIIeHHS
3a1aq
MpoecCUOHATBHOMN
e TeIbHOCTH
MPUMEHHUTEIILHO K
pa3IMYHBIM
KOHTEKCTaM

B yacTH TPyA0BOr0 BOCIUTAHMSA:

- TOTOBHOCTh K TPYJly, OCO3HAaHHE ILEHHOCTH
MacTepcTBa, TPYAOIO0HeE;

- TOTOBHOCTb K aKTUBHOM J€STETLHOCTH

TEXHOJIOTHYECCKOH u COILIMAJILHOM
HaIpaBJICHHOCTH, CITOCOOHOCTh
MHULIUUPOBATH, IJIAaHUPOBATH u
CaMOCTOSITCIIBHO BBIIIOIHATH TaKyIo
IeSITeILHOCTD;

- WHTEpeC K pa3u4HbBIM chepam
MpohecCUOHATBHOMN JIeSITeILHOCTH,,
OBianenune YHHBEPCAJIbHBIMHU

MO3HABATEIbHBIMU A€iiCTBUSIMHM:

a) 0a30BBIC JIOTHYECCKUC TCHCTBHS:
- CaMOCTOSATEIBHO (POPMYITHUPOBATH
AKTYaJTU3UPOBATh pobiiemMy,

paccMaTpuBaTh €€ BCCCTOPOHHE,

- YCTaHaBJIMBATb Cyu[eCTBCHHI:IfI IMPU3HAK|

VAR10%| OCHOBaHHS TSt CPaBHEHUS,
KJIACCU(UKAIHA U 0000IICHNUS;

- OIIPEJICNIATh LENH JISATSIIEHOCTH, 33J1aBaTh)
MapaMeTphl ¥ KPUTEPUHU UX JOCTIKCHUS;
3aKOHOMEPHOCTH

- BBIABJIATH nu

IIPOTHUBOPCHUUA B paccMaTpuBacMbIX
MIBJICHUAX

- BHOCHUTb KOPPCKTUBBI B [CATCIILHOCTD,
OLICHUBATL COOTBCTCTBUC PCIYJILTATOB LCJIAM,
OLICHHUBATH PUCKHU HOCJ'Ie,I[CTBHfI
ACATCIbHOCTH,

- Ppas3sBUBATL KPCAaTUBHOC MBIIUICHUC [IIpH|
[PCICHUU KU3HCHHBIX HpO6J'ICM

0) 6a30BbIC HCCIICIOBATCIILCKUE TCHCTBHS:

- BIIAJIETh HaBBIKAMH  y4e0HO-
HCCJICI0BATCILCKOM u MPOEKTHOU
IeSITeILHOCTH, HaBBIKAMHM  pa3pelICHUs
pooieM;

- BBIABJIATH IIPUYIUHHO-CIICACTBCHHBIC CBA3U U
AKTYaJIM3UPOBATH 3ajgavy,

THUIIOTC3Yy €€ PCHICHUA, HAXOAUTh apTyYMCHTH]

BBIJIBUT'ATh|

JJIA J0Ka3aTCiIbCTBa CBOUX YTBep)K,Z[CHI/If/i,
3adaBaTh MapaMCTPbl U KPUTCPUU PCIICHUS,
- AHAJIMU3UPOBATH IMOJTYUYCHHBIC B XO/IC

[PCHICHUA 3aJa4yn pPE3YJIbTaTbl, KPUTUYCCKU

OLICHHUBATH ux

- BJIaJIETh CHCTEMON XUMHUYECKUX 3HAHUM,
KOTOpasi BKJIIOYAEeT: OCHOBOIIOJIAraroINe
MOHATHS  (XUMHUYECKHUHA

DIIGKTpOHHAsT 000JOYKa aroma, s-, p-, d-

JJICMCHT, aTOM,

DJICKTPOHHBIC Op6I/ITaJ'II/I aTOMOB, HOH,

BaJICHTHOCTB,
CTCIICHb

MOJICKYJIA,
DJICKTPOOTPUIATCIILHOCTD,

OKHCJICHUAA, XUMHYCCKast CBA3b, MOJIb,

MOJIApHAas Macca, MOJISIpHLIﬁ O6’BCM,

YIICpOIOHBIA  CKeleT, (PyHKIHMOHAJIbHAs

rpyImna, paadkans, H30MEpHs,
pAx,

KHCJIOPO/I-

H30MEPHI,
TOMOJIOTHYECKUH TOMOJIOTH,

YIJIEBOIOPOIBI, u

A30TCOACPIKAIIIUC COCINHCHUS,

OHOJIOTHYECKH AKTHUBHBIC

Oenkn),

BELIECTBA
(YraeBoabl,  KHpHI,
CTPYKTYpHOE

BBICOKOMOJICKYJIAPHBIC

MOHOMEp,
oJmMep, 3BCHO,

COEIMHEHMNS,

KpHUCTa/UITMYCCKasd peuicTKa, THIIBI

XHUMHUYCCKHUX peaKI_[I/Iﬁ

BOCCTAHOBUTCIIBHBIC,

(OKUCIUTETBHO-
9K30-U

PHIOTEPMUYECKUE,

oOMeHa),

peakuuu  HOHHOTO
pacTBop,

HCIJICKTPOJIUTEIL, QJICKTPOJIUTUYCCKAA

DJICKTPOJIUTHI,

JHUCCoIalms, OKHCJIHUTCIIb,

BOCCTAaHOBUTENb, CKOPOCTb XHMHYECKOH]
peaKkiui, XUMHUUECKOE PaBHOBECHE), TEOPUN
1 3aKOHBI (TEOPHS XUMHUYECKOTO CTPOCHUS
opranndyeckux BemecTB A.M. bytneposa,
TEOpUsl AIIEKTPOIUTHUYECKOW TUCCOLMALINH,
nepuonuyeckuid 3akon .M. Menneneesa,
3aKOH COXpaHEHUsA Macchl),
3aKOHOMEpPHOCTH, CHUMBOJMYECKHH  S3BIK
XUMUH, (AKTOJIOTMYECKHE CBEICHUS O
CBOICTBAX,

COCTaBc, NOJIy4YCHUU

0C30IMACHOM HCIOJB30BAHHM  BaXKHEHIIINX

u

HCOPraHNUYCCKUX n OpraHUuYCCKUX

BEIIECTB B OBITY

JCATCIbHOCTH YCJIOBCKA,

U  TPaKTUYECKOH

- YMCTb BBIABJIATH XapaKTCPHBIC MPU3HAKA

148 B3anMOCBA3b HU3YUCHHBIX HOHSITI/Ifl,

MIPUMCHATH COOTBCTCTBYIOIHC MMOHATUS IIPH

OIIMCaHUH CTPOCHUA n CBOICTB

AOCTOBCPHOCTD,




Kon u HaMeHOBaHME
(dopMHUpYyEMBIX
KOMITIETCHITUH

HJ'IaHI/IpyeMI:IG PE3YJIbTAThl OCBOCHUSA MMPEAMCTA

OO01ue (JJMIHOCTHEIC, METANPEAMETHBIC) IIpenmerHbIC

[IPOTHO3UPOBATh  U3MEHEHHE B  HOBBIX N
B3aUMOCBSI3b ~ XUMHUYECKUX  3HAHUM ¢
YCJIOBHSIX;
[MOHSATUSAMU ¥ TIPEJCTABICHUSMHU JPYTHUX|
- yMETh MEPEHOCUTD 3HAHUSA B
CCTCCTBEHHOHAYYHBIX IIPEIMETOB;
[MO3HABATECIBHYI0 TPAKTUYCCKYI0 O0JIacTH
- YMETh UCIOJb30BaTh HAUMEHOBAHUS
PKU3HENICATECILHOCTH;

XHUMHUYCCKHUX COGI[I/IHGHI/Iﬁ
- YMCTb HUHTCTIPpUPOBATH 3HAHUA U3 PA3HBIX]

o MEXKIYHA] HOTI a T THUCCKOH M|
MMPCAMCTHBIX 06J'IaCTeI/I; AYHAPOZHOTO  COI03 cope CeeKo

HpHKJIa,I[HOﬁ XUMHH u TPUBUAJIBHBIC
- BBIIBUT'aTb HOBBLIC HJCH, NPCAjiararh

HA3BAHWS BAKHEHIINX BEIIECTB (ITUIEH
OpPHTMHAIIBHBIE TTOXO/bI ¥ PEILEHHS; WeCTB  (ITHIICH,

AIleTUIICH, TJINLEPYH, ¢denom,
(dopmanbaerus, yKCycHast KHCI0Ta, TIUIHH,

- CIIOCOOHOCTH nux HCIIOJIb30BaHUA B

[M03HABATCIBHON 1 COL[I/IEUIBHOI\/JI IMPAKTHUKC .
yYrapHbln Tra3, YTJCKUCIbIM Ta3, aMMHaAK,

ralmcHas HM3BCCThb, HEramicHas H3BCCTh,
MNUTBCBAsA Coda H ):[pyrnx), COCTaBJIATH
(bOpMyJ'H:I HCOPraHNYCCKUX U OPraHUYCCKUX
BCILICCTB, YPABHCHUA XUMUUYCCKUX peaKHHﬁ,
0OBICHATE ux CMBICJI; MOATBCPIKAATH
XapPAKTCPHBIC XUMHUYCCKUC CBOICTBa
BCIICCTB

COOTBCTCTBYIOIIIMMU  SKCIICPUMCHTAMU U
3allMCAIMU ypaBHCHI/Iﬁ XUMHNYCCKHUX peaKL[HfI;
- YMCTb YCTAHABJIMBATL MMPUHAIJICIKHOCTDH

M3YUCHHBIX HCOPraHNn4CCKUX nu

OpraHUYEeCKUX BEIIECTB K OIpPEACICHHBIM|
Kj1accam u rpymnmnam COCIIMHCHH,
XapaKTepU30BaTh UX COCTAaB U BaKHEUILINE
CBOICTBA; OMNpPEACNIATh BUIBI XUMUYECKUX]
CBs3CH (KoBaJICHTHAas, HOHHA,
MCTaIInYeCcKas, BOZIOPOJIHAST), THIIE]
KpUCTAJUTMYECKUX pEIIeTOK BEIIIECTB;
KJIACCU(UIIMPOBATH XMMUYCCKUE PEaKIUH;

- copMUpOBaThH MPEACTABICHHUS: O
XUIMHYECKON COCTaBJIAIOIICH
C€CTCCTBEHHOHAYYHOU KapTUHBI MHUpPaA, PO
XUMUU B TO3HAHUM SBJICHUM MPUPOABI, B
(hOPMUPOBAHUU MBIIUICHUS H KYJIbTYDBH]
IIMIHOCTH, ee (YHKITMOHATBHOM]
rpaMOTHOCTH, HEOOXOIMMOHN I PEIleHUs
MPaKTUYECKUX 3aJa4 U  IKOJOTHYECKHU
000OCHOBAaHHOTO OTHOIICHHUS K CBOEMY|
310pPOBBIO U IPUPOJIHOM CpeIe;

- yMeTb  NOPOBOAUTH  pacyeTbl IO
XUMHUYCCKUM  (GOpMyJaM H ypaBHEHUSIM|
XUMUYECKUX PEAKIUH C HCIONIb30BAHUEM

(1)I/I3I/I‘ICCKI/IX BCJIIMYUH, XapaKTCPUIYIOIIUX




Kon u HaMeHOBaHME
(dopMHUpYyEMBIX
KOMITIETCHITUH

HJ'IaHI/IpyeMI:IG PE3YJIbTAThl OCBOCHUSA MMPEAMCTA

OO0ure (IMYHOCTHBIE, METAIPEAMETHBIE)

IIpeameTHbie

BCIICCTBA C KOJIMYCCTBCHHOM CTOPOHBI:

Maccbl, oObeMa (HOpPMalbHBIE YCIIOBHS)
ra3os, KOJIMYECTBA BEIIECTBA;
MCIIONB30BaTh ~ CUCTEMHBIE  XMMHYECKUE]
3HAHUsI JUIA  T[PHHATHS ~ pEeIICHHH B
KOHKPETHBIX  JKM3HCHHBIX  CHTYyalusX,
CBSI3aHHBIX  C  BEUIECTBAMH W HX
[IPUMEHEHUEM

OK 02. Ucnonb3oBa Th
COBpPEMECHHBIC
CPEeJICTBA MOKCKa,
aHaM3a
MHTEPIPETAIUH
HHpOpMaIH
MH(OPMAIMOHHBIC
TEXHOJIOTHH VTS
BEBITIOJTHCHUS 331249
MpohecCUOHATBHOMN
esATeTbHOCTH

u

u

B 00/1acTH IEHHOCTH HAYYHOI'O TIO3HAHMSA
-C)OPMHUPOBAHHOCTH
COOTBETCTBYIOLIETO

MHUPOBO33PEHUS,
COBPEMEHHOMY
YPOBHIO DPa3BUTHS HAyKH W OOIIECTBEHHOU
[MPAKTUKH, OCHOBAHHOTO Ha AUAJIOTE KYJBTYP,
CIOCOOCTBYIOIIIETO OCO3HAHUIO CBOETO MECTa)

B MOJIMKYJILTYPHOM MUPE;

SI3BIKOBOM
KaKk CpelCTBa|
B3aUMOJICUCTBHS MEXAY JIIOJIbMU U TTO3HAHUS

COBEPLICHCTBOBAHHE
YUTATEIILCKOH  KYJIBTYPHI

u

MUpA;
- OCO3HaHHUE [IECHHOCTH HayYHOU
NEesTETbHOCTH,

IMIPOCKTHYIO

TOTOBHOCTb  OCYLICCTBIIATH
n HCCIICA0BATCIBCKYIO
ACATCIIBHOCTL MHAWBUAYAJIBHO U B I'PYIIIIC,

OBJ1aieHHE YHHBEPCAJIbHBIMHU
Y4eOHBIMU NO3HABATEJILHLIMH
melCTBUSIMMU

B) pabota c nHpOpPMaLIUEi:

BJIIaJCThH NOJIy4YCHUSA
I/IH(l)OpMaI_II/II/I 13 UCTOYHUKOB pPa3HbIX THUIIOB,

HaBbIKaMH

CaMOCTOATEIbHO  OCYIIECTBIATH  TOMCK,

MHpOpPMAlMK Pa3IMUYHBIX BHIOB U (HopMm

[pe/ICTaBICHNUS;

- CO3J]aBaTh TEKCTHI B Pa3IMYHBIX popMaTax

C y4eTOM HazHaueHMsI HH()OpMAaILKH U 1IeJIeBOH
ayJIUTOPHH, BbIOMpas

ONTUMaJbHYI0 (opMy TpeAcTaBleHHS U

BU3yaN3allly;

- OLICHUBATh JOCTOBEPHOCTh, JETUTUMHOCTH)

MHpOpPMaINK, €€ COOTBETCTBHE NPABOBHIM U

MOpaTbHO-3THYECKHM HOpPMaM;

HCII0JBb30BAaTh CpeacTBa

I/IH(l)OpMaI_II/IOHHLIX U KOMMYHUKAIITUOHHBIX

AHAaJIN3, CUCTCMATU3ALIUI0 U HUHTCPIPCTALHUIO

YMCETh IUTAaHUPOBATH U BBITIOJIHATD

XMMUYECKUH OSKCIEPUMEHT (IIpeBpalleHus
OpPTaHMYECKHX BEIECTB NpPW HarpeBaHUH,
[TOJTy4YEHHUE ITUIIEHA U U3yUEHHE €ETO CBOWCTB,
KadeCTBEHHbIC pEakIud Ha

KpaxmMal, YKCYCHYIO KHCJOTY; ACHaTyparus

aJIbACTHU DB,

0CIKOB IIpUu Harp€BaHWu, LBCTHBIC PCAKIIUH

0OCITKOB; TIPOBOJUTH PEAKIUH HOHHOTO
oOMeHa,  OmpeneisITh  Cpeay  BOJHBIX|
PACTBOPOB, KA4YECTBEHHBIC pPEAKIUU Ha

cyibdar-, kKapOoHaT- U XJIOPHI-aHUOHBI, HA
KaTHOH aAMMOHHS;

3agadyud 110

pemarp
DKCTIEpUMEHTAIbHBIE TeMaM
"Meramnsl" u "Hemetaiisl'") B COOTBETCTBUH
C TpaBWIaMH TEXHHKH O€30MacHOCTH IpH
0OpalIeHUH C BEIECTBAMH u
na00paTOpHBIM
000py10BaHUEM; NPEACTaBIATh
pe3yabTaThl XUMHYECKOTO SKCIEPUMEHTa B
(dopme 3aIuCH

COOTBCTCTBYIOIIIHUX

ypaBHEHUI
peakuuit U
(opMynHpOBaTh BBIBOABI HA OCHOBE DTHX
|pe3yJIbTaTOB;

YMCThb aHAJIM3UPOBATH XUMHUYCCKYTIO

nHpOpMaIMIO, TONyYaeMylo U3
(cpencts MaccoBOH

nHpOpMaIuy, cetb IHTEpHET U Ipyrue);

Pa3HBIX
ICTOYHUKOB

BJI1aJACTh OCHOBHBIMHU MCTOAaMHU

HAYYHOI'O IMO3HAHWA BCIICCTB U XUMUUYCCKHUX|

SIBJICHUM (mabnroneHue, H3MepeHue,
SKCIIEPUMEHT,

MOJICTTMPOBAHHE);

- YMETh  MPOBOAWTH  pPacyeTbl IO

XUMUYEeCKUM (QopMynaM W  ypaBHEHHSIM
XUMHUYECKUX pEakluil C MCIIOJIb30BaHUEM]
(U3NUECKUX BEJIWYMH, XapaKTepU3YIOIIHX

KOTHUTHBHBIX, KOMMYHUKATUBHBIX U

o




KO,Z[ 1 HAUMCHOBAHUEC

HJ'IaHI/IpyeMI:IG PE3YJIbTAThl OCBOCHUSA MMPEAMCTA

(bopmMupyeMbIX OOmue (IMYHOCTHBIE, METANIPEIMETHEIE) I[IpeaMeTHbIE
KOMIETEHIUH
OpPTraHM3alMOHHBIX 3aJa4 ¢ CcoONoJeHneMMacchl, o0beMa (HOpMajbHBIE —YCIOBHS)
TpeOOBaHUI 3PrOHOMHUKH, TEXHHUKH[Fa30B, KOJIMYECTBA BEIIECTBA;
0€30MacHOCTH, TUTUEHBI, [UCIIOJNB30BAaTh  CHCTEMHBIE  XHMHYECKHE
pecypcocOepexeHus, MIPaBOBBIX W [PBHaHUSA JUId  TPUHATHSA ~ pELIEHUH B
PTUYECKUX HOPM, HOPM HH(POPMALMOHHOWKOHKPETHBIX  JKM3HEHHBIX  CHUTYaIHsX,
0€30MacHOCTH; CBA3aHHBIX C  BEUOIECTBAMU U  HX
- BJIAJCTh HABBIKAMU pPACIIO3HABaHUS HIPUMEHEHHUEM
3amuTel  WHGOpPMAUUK, WHPOPMALUOHHOH
0€30IMaCHOCTH JTIMYHOCTH;
OK 04. DddextnBao |- TOTOBHOCTb K CaMOpPAa3BUTHUIO,- YMETb IIIAHUPOBATb U  BBINOJIHSATH
B3aUMO/ICHCTBOBATD U |caMOCTOATENLHOCTH M CAMOOTIPEIEIEHHIO;  [XMMHUECKHI JKCIEpUMEHT (TIpeBpalleHus
pabotars B L OBJIAJICHNE HaBBIKAaMH y4eOHO-OpraHUYeCKUX BEIECTB MpPHU HarpeBaHUH,
igiﬁiﬁ;@me " I/ICCJ‘IC,Z[OB&]lGJ‘ILCKOfI, MIPOEKTHOU U [MOJy4eHUE STHIICHA U U3yUYEHUE €TI0 CBOMCTB,
COLIMAIBHOM JIeATENBHOCTH; KAueCTBEHHbIE PEAaKIMH Ha aJbJETUIBI,
Ogiafnenne YHHBEpPCAJIBbHBIMHM [KpaxMal, YKCYCHYIO KHCJOTY; ACHaTyparus

KOMMYHUKATUBHBIMHA JAelCTBUSIMH:

0) COBMeCTHAs ACATCIBHOCTD:

- MOHUMATh ¥ HCIOJNb30BaTh MPESUMYIICCTRA]
KOMaHHOM 1 MHIUBHUIYaTbHOW PabOTHI;

- MPUHUMATH [IeJM COBMECTHOM

JACATCIBbHOCTH, OpPraHu30BbIBATH u
KOOpAWMHUPOBATH ,Z[CﬁCTBPISI oo €€
JOCTHKCHHUIO: COCTaBJIATH ILIIAH HeﬁCTBI/Iﬁ,

pacrnpeaciaiaT pojn C YyUYCTOM MHEHHH
Y4aCTHUKOB 06CY)K,Z[aTI>

COBMECTHOW PabOTHI;

pe3yNbTaThl

- KOOPDAUHUPOBATH U BBINIOJIHATH pa60Ty B

YCIIOBUAX pcajibHOTO, BUPTYAJIBHOT'O b4t
KOM6I/IHI/Ip0BaHHOFO B3aHMOI[CﬁCTBPI5[;
- OCYIICCTBJIATH IIO3UTHUBHOC

CTPATCrHUCCKOC TMOBCACHHUC B PA3JIMYHBIX]

CUTyalUsiX, TMPOSBISATH  TBOPYECTBO U
BOOOpakeHHE, OBITBH MHHULIUATHBHBIM
Ogiafnenne YHUBePCATbHbBIMH

PEryasiTUBHBIMHU JeldCTBUAMH:

) npuHsTHE ce0sl U IPYTUX JIOAEH:

- IPUHUMAaTh MOTUBBI M apTyYMEHTHI APYTHX|
moaei npu aHajmse pe3yabTaToB
e TeNbHOCTH;

- IpU3HaBaTh CBOE MPaBO U MpPaBO JAPYTHX
TrOzIei Ha OIIHMOKY;

- pa3BUBAaTh CIIOCOOHOCTL TOHHUMATH MHUp C

0CIKOB IIpu HAarp€BaHnWu, LBCTHBIC PCAKIIUH

0OCITKOB; TIPOBOJUTH PEAKIUH HOHHOTO
oOMeHa,  OmpeneisITh  Cpeay  BOJHBIX|
PAcCTBOPOB, KA4YECTBEHHBIC pPEAaKIUU Ha

cyibdar-, kKapOoHAT- U XJIOPHI-aHUOHBI, HA
KaTHOH aAMMOHHS; pemarp

DKCIIEPUMEHTAJIBHBIE  33Ja4d [0 TeMaMm|
"Meramnsl" u "Hemetaiisl'") B COOTBETCTBUH
C TpaBWIaMH TEXHHKH O€30MacHOCTH TpH
0OpaIIeHUH C BEIECTBAMH u
n1a00paTOpHBIM

000py10BaHUEM; NPEACTaBISATh
pe3yNbTaThl XUMHUYECKOTO 3KCIIEpUMEHTa B
bopme 3aMucu ypaBHEHUH

COOTBETCTBYIOIINX peaxuuit

(l)OpMy.HI/IpOBaTL BBIBOJbI Ha OCHOBC OTHX]

u

pe3yJIbTaTOB

TIO3ULIMU APYTOro 4YCIIOBCKA




KO,Z[ 1 HAUMCHOBAHUEC

HJ'IaHI/IpyeMI:IG PE3YJIbTAThl OCBOCHUSA MMPEAMCTA

(hopMUpyeMBIX OO01ue (JJMIHOCTHEIC, METAPEAMETHBIC) I[IpeaMeTHbIE
KOMIIETCHLIUH
OK 07. |B obaacT 3K0JIOTHYECKOT0 BOCIIUTAHUSA: |- CQOPMHPOBATH MPEJCTABICHUS: O
CopneticTBoBath - c(hOopMUPOBAHHOCTH IKOJIOTUIECKOH XUMUYECKOU COCTAaBJISIONICH
COXPAaHCHUIO KYJIBTYPHI, MMOHUMaHUE BIIUSHUS  |SCTECTBEHHOHAYYHOW KapTUHBI MHPA, POIH
OKpY>KaloIlEeH Cpeibl, XVUMHAM B IIO3HAHWM SIBJIEHUHW NIPUPOIBI, B
pecypcocGepeskenio , [COIMATHO-OKOHOMHUECKHX  NIPOLIECCOB  Hay PUpPOABL,
IPUMEHSATH 3HAHNs 06 (COCTOSHUE MPUPOIHON M COLMAIBHON CPEJbL, (hopMHpOBaHMHM MBIIUICHAS ¥ KYJIBTYpbl
W3MEHEHUH |0CO3HAHHE r100aTBEHOTO xapakTepaTA1HOCTH, ec (yHKIHOHAIBHOI
KJIMMAaTa, IPUHIMIBL  |3K0TOrHYECKHX IPOOIeM; rpaMOTHOCTH, HEOOXOIMMOHN I PEIleHUs
OEepeKITUBOTO - IUIaHMpOBaHHE u ocylecTBIcHNe[IPAKTHICCKUX 33724 M 9KOJOTHYCCKH
MPON3BOICTBA . . N
S(g@eKTHiHo ) nelicTBHH B OKpysKarowleil cpeie Ha OCHOBe/OOOCHOBAHHOTO ~ OTHOIIEHHMS K  CBOEMY
5 HAHMS e i 3II0pOBBIO U IPUPOJTHOM Ccpelie;
eHCTBOBATD s P nesie YCTOHYHMBOTO  Pa3BUTHS ; >
N . - METh co0Iro1aTh MpaBwiia
upe3BbIYaitHBIX 4eJI0OBEUYECTBA, y ol p
CHTYaImsX . AKTHBHOE HeTIpUsITHe JeiicTBHif,PKOMTOTHICCKH 11eIeco00pa3Horo
[IPHHOCSIIUX BPEJ] OKPYXKAIOLICH CPese; [MOBE/ICHUS B OBITY M TPY/IOBOM JCSITEITLHOCTH]
N yMeHHe nporHosuposats B HEIAX COXPAHEHHMS CBOCIO 3/0POBbA H
OKpYKarowei MPUPOTHOU cpensl;
HEOJIarONPUATHBIC IKOJIOTUYECKUE Py Hl PHpoA PEAbL
YYHUTHIBATh OTaCHOCTh
[TOCIICACTBHS MPEITPUHAMAEMBIX .
. . BO3JICHCTBUST ~HA  JKUBHIE  OPTraHU3MBE]
NeCTBHIA, TIPEJOTBPAIATh HX;
OIPE/ICTICHHBIX BEIIECTB, MOHUMAs CMBICT
- pacUIMpEeHHE OIBITa JeSITeILHOCTH . N
[MOKa3aTelii  MPEJCIBHOM  JOMyCTHMOH]
PKOJIOTMYECKON HATPaBICHHOCTH, KOHLICHTPALIHN
- OBJIAJICHUE HaBBIKAMH y4eOHO-
KICCIIe1I0BAaTEIbCKOM, MIPOECKTHOM u
1K 2.1. |OBaanenue YHHBepCaJIbHBIMHA YMETB:
PaspabaTbiBaTh
Ig Y4eOHBIMHA MO3HABATEIbHBIMH AHAJI3MPOBATH MPOEKTHYIO u
TpeOOoBaHUS K = .
ACHCTBUSIMU: TEXHHYECKYIO JOKYMCHTAIIUIO;
[MPOrpaMMHBIM VIO IOKYyMCHTALUIO;

MOIYJIAM Ha OCHOBC

0) 6a30BbIC HCCIICIOBATCIIBCKUE TCHCTBHS:

- IPOBOAUTDH CpaBHHTeHLHBIﬁ aHaJIu3;

aHaM3a MpoekTHOW u |- CTaBUTh M (popMynupoBaTh COOCTBEHHBIE- pa3pabaThiBaTh TECTOBBIC IAKETHl U
TEXHUYECKOU 3a1a4d B 00pa30BaTEIbHON JEATEIBHOCTH HTECTOBLIE CLIEHAPHU
TOKYMEHTAalu1 Ha PKU3HEHHBIX CUTYalUsiX; 3HATh:
Efaelx)fxg;eﬁcmm - CTaBHTh NPOOJIEMBI M 33121H, I BUABI W BapUaHTbl HWHTETPalMOHHBIX|
TONyCKAIOUIME aJbTEPHATUBHBIC PELICHUS; .
KOMIIOHEHT. PCIICHUI,
Opnanenne 5 YHUBEPCAIBHBIMU |_ y1e70 75 opraHu3anuu paboThl B KOMaH/Ie
KOMMYHUKATUBHBIMH JICUCTBUSMU:
0) COBMeCTHAs ACATCIBHOCTD:
- BBIOMpATh TEMaTUKY u METO/IbI
COBMECTHBIX JCWCTBUH C YYE€TOM OOIIUX
MHTEPECOB, U BO3MOXKHOCTEH KaXKJIOr0 WJICHA
KOJIJICKTHBA;
- OIICHMBAaTh KauyeCTBO CBOETO BKJAla W
KKIOTO ydYacTHHKAa KOMaHIbl B OOmUi
pe3yabTaT Mo pa3paboTaHHBIM KPUTEPHSIM
OBJajenue YHUBEPCAJIBHBIMU |[YMETh:
EK 5.7. [peryIsITHBHBLIMH AeHCTBHAMM: - HUCIOJIb30BaTb METOJIBl WM  KPUTEPUH
Hg;?;ﬁiiiﬁ?w 0) CaMOKOHTPOIB: OIICHUBaHUS MPEAMETHON 00JIaCTH U
CHCTEMBI JUISE




KO,Z[ 1 HAUMCHOBAHUEC

HJ'IaHI/IpyeMI:IG PE3YJIbTAThl OCBOCHUSA MMPEAMCTA

(bopMupyeMbIX O6uue (TMYHOCTHBIE, METAIPEIMETHEIE) IIpenmeTHsbIe
KOMIIETCHLIUH
BEBISTBIICHUS METO/IBI OTIpeIeIICHHS cTpareruu
BO3MOKHOCTH € |- naBaTh OLIGHKY HOBBIM CHTYAIUAM, ha3BHTHS; 3HATS:
MOJIepHU3ANN

BHOCUTH KOPPCKTUBBIL B ACATCIBbHOCTD,|-
OLICHMBATL COOTBCTCTBUC PC3YJILTATOB LICIIAM;

pe(l)HCKCI/II/I KakK OCO3HaHHd COBCpIIACMbIX
ﬂeﬁCTBHﬁ U MBICJIMTCIBHBIX TPOLCCCOB, HUX

PE3yJIbTAaTOB U OCHOBAHUM

[POYKIHH;
BIaJeTh  HAaBBIKAMH  IO3HABATECIHHOM|-

METOJIBI

CHUCTEMBI 00ECIICUCHUS KaueCcTBa

KOHTPOJISI Ka4€CTBa B

COOTBCTCTBUU CO CTaHAAPTAMH




2. Crpykrtypa u coaepxxkanue o011eo0pa3oBaTeibHOTO yueOHOro npeiMeTa

2.1. OO6bem yueOHOro npeaMera u BUJbl yueOHOM paboThl

Bun yue6HO# paboThI

O0beM B yacax

O0Bem 06pa3oBaTeNbHOM MPOrpaMMbl Y4eOHOTO IpeaMeTa 78
B TOM YHUCIIE:

1. OcHOBHOE conep)kaHue 70
B TOM YHUCIIE:

TEOpEeTUIECKOe 00yUCHHE 36
[IPAKTUYECKUE 3aHATUS 24
nabopaTOpHbIE 3aHATHUSL 10
2. [IpodeccroHambHO OPUEHTUPOBAHHOE CO/IEpKaHue (COJepKaHNe 6

[IPUKJIATHOTO MOJTYJIs)

B TOM YHUCIIE:

TeopeThYecKoe 00ydeHne 2

[IPAKTUYECKUE 3aHATUS 4

[TpomesxyTounas arrectanus B popme audpepeHInpoBaHHOrO 3a4eTa 2




2.2. Temartmyeckuil IIad ¥ coAepkaHue o0IIe00pa30BaTeIbHOTO MpeaMeTa

HaunmenoBaunue
pa3aenoB U TEM

Coneprxanue yueOHOTO MaTepuana u popMbl
OpraHu3aluy JeSTEIbHOCTH CTYICHTOB

O0beM

qaCoB

Konpr
KOMIIETCHLIUI
(dbopmMHpOBaHU 10
KOTOPBIX
CHOCOOCTBYET
JJIEMEHT
IPOrpamMMBbl

1

4

Pasnen 1. OCHOBBI CTPOEHHUSI BELLIECTBA

Tema 1.1.
CtpoeHue aToMOB
XUMUYCCKHUX
DJICMEHTOB U
pupoaa
XUMHUECKOM CBSI3H

Copep:xanne yaeOHOT0 MaTepuasa

I. CoBpeMeHHas
CTpOEHUS aToMma.

2.CUMBOJIMYECKUN SI3bIK XUMUU. XUMHUYCCKUI DJIEMEHT.

DneKTpoHHAsT KOHPUTYpAIHS aTOMA.

3.Knaccudukanuss XMMHYECKHX 3JIEMEHTOB (s-, p-, d-

DJIEMEHTBHI).

4. BanenTHeie

JIEKTPOHHAs

[pupozaa XUMUYECKON

DIEKTPOOTPULIATENIBHOCTD.

5. Buabsl xumuueckoit ¢Bsizu (KOBaJIeHTHAsI, HOHHAS,

MeTaJuIMuecKasi,  BOJIOpOJHAsl) U CHOCOOBI  ee

MOACIb

JIEKTPOHBL. BasieHTHOCTS.

CBA3U.

N~ |V |W

B TOM 4uciie NPaKTUYECKUX 3aHATUN

1. Ilpaktuueckoe 3ausitue. «PemieHwe 3agaHuil Ha
VCIIOJIb30BAHUE XUMHUYECKOW CHMBOJIMKM W Ha3BaHUH
COCIMHEHM 110 HOMEHKJIATYPE MEKIYHAPOIHOIO CO034|
TEOPETUYECKON U IPHUKIATHOW XMMHUHM U TPUBUAIBHBIX
Ha3BaHUM JUIS COCTaBJICHUS XMMHUYECKHX (POpPMYI
TIBYXaTOMHBIX COCIMHEHHH (OKCHIOB, CYJIb(HIOB,
UIPUIOB U T.I1.) U APYTUX HEOPTraHUYECKUX COEAMHEHNN
OTJEIIBHBIX KJIACCOB).

2. Ilpaktuyeckoe 3aHATHE. «YCTaHOBIEHUE CBS3U
MEXKIy CTPOCHUEM aTOMOB XUMHUYECKHX 3JIEMEHTOB U
[IEPUOJUUYECKUM W3MEHEHHEM CBOWCTB XUMHUYECKHUX
DJIEMEHTOB W HX COCAUHEHUN B COOTBETCTBUM C
rosiokeHueM Ilepuoanueckoit CUCTEMBDY.

OK 01.

Tema 1.2.

Copep:kanne yaeOHOT0 MaTepuasa

He npenycmorpeHo

B TOM 4ucIe NpakTU4eCKuX 3aHATUN

OK 01.
OK 02.




[lepuoanueckuit
3aKOH U Ta0JIMIa
J1.1. MenneneeBa

l.Ilpaktuyeckoe  3aHaTHEe  «PelleHne  MpPaKTHUKO-
OPUEHTHPOBAHHBIX  TEOPETUYECKMX  3aJaHUM  HA
XapaKTepU3aLUI0 XUMHYECKHX 3JIEMEHTOB
«MeTaminyeckue /  HEMETAJUIMYECKHE  CBOMCTBA,
PIIEKTPOOTPHULATEILHOCTh XHMUYECKUX DJIEMEHTOB B
COOTBETCTBHE C MX OJJIEKTPOHHBIM CTPOCHHUEM W
[IOJIOKEHUEM B IEPUOJUYECKOM CUCTEME XUMUYECKHUX
brnemeHnToB .. MeHeneeBay.

1. [leproauueckas cucTeMa XUMUYECKUX JIEMEHTOB
J1.1. Menneneena.

2.@usnyeckuil cmbica llepuonnueckoro 3akona JI.U.
MeHeneesa.

3.3aKOHOMEpPHOCTH HW3MEHEHUsI CBOMCTB XHMHYECKHUX|
HIIEMEHTOB, 00pa3yeMbIX MMM MPOCTBIX U CIOXKHBIX
BEILIECTB B COOTBETCTBUU C IOJIOKECHUEM XMMHUYECKOTO
biemenTa B Ilepuonnueckoit cucreme.
4.MupoBO33peHUECKOE u Hay4HOE 3HAYEHUE]
[Iepuonnueckoro 3akoHa .M. MenaeneeBa. IIporuo3ssl
JI.1. MenneneeBa. OTKpBITHE HOBBIX XUMHYECKHX
DJIEMEHTOB.

Pazgen 2. Xumuyeckue peakiuu

Tema 2.1. Tumnsl
XUMHUYECKUX
peaxkuui

Copep:xanne yaeOHOT0 MaTepuaa

l.Knaccudukanuss W TUOB XUMHYECKHX pEaKIHUid ¢
y4acTUEM HEOPTaHNYECKUX BEILIECTB.

2.CocraBiieHHEe YpaBHEHHMH peakuuii coeAuHEHUs,
pas3noXeHus, 3aMelleHus, oOMeHa, B T.4. peakuui
rOPEHMSI, OKHCIIEHUSI-BOCCTAHOBIICHUSI.

3.YpaBHEHUs] OKHUCJIEHUS-BOCCTAaHOBIECHUS. (CTENeHb
OKHCJICHUS. Oxucnurens " BOCCTAaHOBHUTENb.
CocraBnenune u ypaBHHUBaHHE OKHUCJIUTEIBHO-
BOCCTAHOBUTEJBHBIX PEAKIUII METOIOM 3JIEKTPOHHOIO
6ananca. OKHCIUTEIHHO-BOCCTAHOBUTEIbHBIE PEAKIIH B
[IpUPOJE, IIPOU3BOJCTBEHHBIX nporueccax u
PKU3HEESITEIbHOCTH OPraHU3MOB.

B TOM 4uciie IpaKTUYECKUX 3aHATUN

1. Ilpaktuueckoe 3aHATHE «KonnuecTBeHHbIE
OTHOIIEHHUS B XUMHH. OCHOBHBIE KOJIMYECTBEHHBIE
3aKOHBI B XMMHHU U PACUETHI 110 YPaBHEHUSAM XUMHUUECKHUX
peakuuii. Monp Kak €IMHHLA KOJWYECTBA BELIECTBA.
MoutsipHast Macca. 3aKOHBI COXpPaHEHUSI MAaCChl M SHEPTUH.
2. Ilpaktuyeckoe  3aHATHE  «3aKkoH  ABOrajpo.
MossipHblid 00beM ra3oB. OTHOCHTENbHAs IUIOTHOCTb
razoB. Pac4yeTsl 10 ypaBHEHUSAM XMMHUUYECKUX PEAKLUU C
MCTIOJIb30BAHUEM MacChl, 00beMa (HOpMasbHbIE YCIOBU)
ra3oB, KOJMYECTBA BELIECTBAY.

OK 01.




Tema 2.2.
DIEKTPOIUTHYECK
ast TUCCOLMAIUS U
MOHHBI 0OMEH

Copep:xanne yaeOHOT0 MaTepuasa

1. Teopus 3AEKTPOIUTUYECKON AUCCOLUALINH.

2. Honml.

3.O51eKTPOIUTBI, HEANIEKTPOIIUTHI.

4. Peaknmu  monHoro  oOmena.  CocraBlieHHE
peakiuii HMOHHOTO OOMEHa IIyTeM COCTaBICHHUS WX
[MOJIHBIX M COKPAILEHHBIX HOHHBIX YPaBHEHUH.

S. KucnoTHO-0CHOBHBIE PEAKIUH.

6.3aaHusl HA COCTABJICHUE HOHHBIX pEaKIil

B ToM uncie mpakTuyecKue U 1abopaTOpHbIC 3aHIATUS

1.JIaboparopHoe 3ausTHE « TUTIBI XUMUYECKUX PEAKLIAN.

OK 01.
OK 04.

KonTponbHast pabora mo teme «CTpoeHue BeliecTBa U
XUMUYECKUE PEAKIIUI.

OK 01.
OK 04.

Paznen 3. CtpoeHue

1 CBOMCTBaA HCOPTaHNYCCKUX BCIICCTB

Tema 3.1.
Knaccudukanus,
HOMEHKJIATypa U
CTpOCHHE
HEOPTaHUYECKUX
BEIIICCTB

Copepxanne yaeOHOT0 MaTepuaa

1. IIpenmer HEOpraHUYECKON XUMUH.
2. Knaccudukanus
HEOpPraHUYECKUX BEIIECTB.
3. [IpocTbie U ca0KHbBIE BEUIECTBA.
4.OCHOBHBIE KJIACCHI CJIOKHBIX BEIIECTB (OKCHJIBI,
MIPOKCHUIBI, KUCIIOTBI, COJIH).
S. B3anmMocss3p
HEOPraHUYECKUX  BELIECTB.
6. ArperaTHble COCTOSIHUSI
BELIECTBA.
7. Kpucramnmmueckue n amopgHsie BeriecTBa. THITBI
KPUCTAIJIMYECKUX PELIETOK (aTOMHAs, MOJIEKYJISIpHasd,
MOHHAs, METaJUTMYecKas). 3aBUCUMOCTh (PU3UUECKUX
CBOMCTB BEILECTBA OT TUIIA KPUCTAJUIMYECKOU PEIIECTKH.
8.3aBUCHUMOCTh XHUMHUYECKON AKTHUBHOCTH BEIIECTB OT|
BHJla XMMHUYECKOM CBSI3M U THUNA KPUCTALUIMYECKOH

B TOM 4uce NpakTU4EeCKUX 3aHATUN

1. Tlpaktnyeckoe 3aHsTHE «PemieHne NTpPaKTUYECKUX
3ajaHUi M0  KJIacCU(UKAIMH, HOMEHKIAType H
XUMAYECKMM (OpMysiaM HEOPraHMYECKHUX BEIECTB
pa3IMYHBIX KJIacCOB (yrapHbIM ras, yIJEKUCHbIH Tas3,
aMMMaK, ¥ JPyTruX): Ha3bIBaTh U COCTABIATH (POPMYIIBI
XUMUYECKHUX BEILIECTB, ONPEACIATh MPHUHAMIEKHOCTh K
KJIACCY».

2. Ilpaktnueckoe 3aHsATHE «PerieHne MpakTHUYECKUX
3ajaHUi M0  KJIacCU(UKAIMH, HOMEHKIAType H
XUMAYECKMM (OpMysiaM HEOPraHWYeCKUX BEIECTB
pPa3IMuYHBIX KJIAcCcOB (TalieHass W3BECTb, HEramleHas
N3BECTh, IIUTHEBAs COJAa W JAPYTUX): Has3blBaTh U
COCTaBJIATH (HOPMYJIbI XUMHUYECKUX BELIECTB, OTPEACIATh
[IPUHAJICKHOCTD K KJIACCY».

1.HomeHnknaTypa HEOpPraHMYECKUX BEIIECTB: Ha3BaHUE
BEIIECTBA HCXOJAS M3 UX XHUMHUYECKOH (OpMyJbl WIH

COCTaBJICHHUE XUMHYECKON (hOPMYJIBI HCXOS U3

OK 01.
OK 02.
K 2.1.
MK 5.7.




Ha3BaHMs BellecTBa 1o MexayHapoanoi (MIOITAK) win

TPUBHUAJILHON HOMEHKJIATYypE.

2. HcTounukn XxuMudeckoil uHpopmanuu (CpeacTs

MaccoBoi HH(pOpMaIuu, ceTb IHTEpHET U IpyTHe).

3. ITouck uHpOpMaLIUU  TIO
Ha3BaHMSIM,

Tema 3.2.
Ddusuko-
XUMHUECKHE
CBOMCTBA
HEOPraHUYECKUX
BCILIECTB

Copep:kanne yaeOHOT0 MaTepuasa

MeTtainsl. O0mue Gu3nuecKue u XMMHYECKHUE CBOWCTBA
MeTaiuioB. CriocoObl MoMyyeHHs. 3HaYeHUE METaIOB U
HEMETAJJIOB B IPUPOJIE U JKU3HEACATEIBHOCTH YeJIOBEKa)
u opranu3moB. Kopposusi mMeTamioB: BHUIBI KOPPO3WH,
CIOCOOBI 3aIIUTHI METAJUIOB OT KOPPO3UH.

Hemeramnel. OOmme Qu3nueckue H  XUMHUYECKHUE
CBOMCTBA HEMETAIUIOB. TUIIMYHBIE CBOMCTBA HEMETAIIIOB
[V- VII rpynn. Knaccudukanus U HOMEHKIATYpa)
COCIMHECHUI HEMETAJUIOB.
KpyroBopoTsl OMOTE€HHBIX HJIEMEHTOB B PUPOJIE.

XHUMHUYECKHE CBOMCTBaA OCHOBHBIX KJIaCCOB
HEOPraHWYeCKUX BEIIeCTB (OKCUIOB, THAPOKCUIIOB,
KHCIIOT, COJed U 1p.). 3aKOHOMEPHOCTH B WM3MEHEHUU
CBOWCTB MPOCTBIX BELIECTB, BOAOPOIHBIX COCAUHECHUM,
BBICIINX OKCUJOB U TUAPOKCUIOB.

B TOM 4ucie NpakTU4EeCKUX 3aHATUN

1. Ilpaktnueckoe 3aHsATHE «COCTaBlI€HHE YypaBHEHUN
XUMHUYECKUX PEaKIUH C yJaCTHEM IIPOCTBIX M CIOKHBIX
HEOPraHMYECKHUX BEILECTB: METAUIOB M HEMETAJUIOB;
OKCHJIOB ~METaJUIOB, HEMETaNIOB U  aM(OTEpPHBIX
DJIIEMEHTOB; HEOPraHMYECKHUX KHUCJIOT, OCHOBAaHUU U
aM(QOTEPHBIX TUIPOKCHJIOB;, HEOPTraHMYECKHX COJICH,
XapaKTEPU3YIOIINX UX CBOMCTBAY.

2. llpaktnueckoe 3aHsTHe «Pemenne npaxkTHKO-
OPUEHTUPOBAHHBIX  TEOPETUYECKMX  3aJaHUM  HA
CBOWCTBa, COCTaB, TIOJy4eHHEe M  0Oe30macHoe
MCII0JIb30BaHNE BAXKHEUIIINX HEOPraHMUECKHUX BEIIECTB B
OBITY M MPAKTUYECKON JEATEIbHOCTH YEIOBEKaY.

OK 01.
OK 02.
K 2.1.
MK 5.7.

Tema 3.3.

W nenrudukarms
HEOPTaHUYECKUX
BEIIICCTB
KoHTponbHast
pabora 2

Copep:xanne yaeOHOT0 MaTepuaa

He npenycmorpeno

B ToM uncie npakTHYecKUX M Ja00paTOPHBIX 3aHATHH

I. JlaboparopHoe 3aHATHE «nentudukanus
HEOPTaHMYECKUX BEIIECTBY.

KonTponpHast  pabora 1o  TeMe: «CBolicTB]
HEOPraHUYECKUX BEILIECTBY.

OK 01.
OK 02.
OK 04.

Pasznen 4. CtpoeHue u cBONCTBA OPraHUYECKUX BEILIECTB

30

Copep:xanne yaeOHOTO MaTepuaa

OK 01.




Tema 4.1.
Knaccudukanus,
CTpOCHHE U
HOMEHKJIATypa
OpPraHUYECKUX
BEIIICCTB

1.IlosiBneHne U pa3BUTHE OPTAHUYECKON XUMUU KaK
Haykd. [Ipeamer opranndeckoit xumun. Mecro u
3HAYCHHE OPTaHUYECKOW XUMUU B CUCTEME
€CTECTBEHHBIX HAYK.

2. XHUMHUYECKOE CTPOEHUE KaK MOPSIAO0K COCIUHECHMUS]
QTOMOB B MOJIEKYJIE COTJIACHO UX BAJICHTHOCTH.
3.OCHOBHBIE [T0JIOKEHUS TEOPUH XUMHUYECKOTO CTPOEHUS
OpPraHUYECKUX COEMHEHHI AM. bytneposa.
YTJIEpOAHBIN CKEJIET OPraHUYECKON MOJIEKYJIBI.
4.3aBUCUMOCTD CBOWCTB BELIECTB OT XUMHYECKOIO
CTPOEHHUs MOJIEKY. M30Mepus U U30MeEPBL.

S. [lonsarue o pyHKuMOHANIBHOM rpynme. Paaukai.

[ [prHIMIIBI KJaccuukanuu OpPraHUYECKUX
COCIUHCHHMN.

6. MexnyHapoaHass HOMEHKJIaTypa M IPUHLUIIBI
HOMEHKJIATypbl OPraHUYECKUX COEINHEHUM.

7.Ilonatue 00  a30TCOAEpXKALIMX  COCTUHEHUSX,
OMOJIOTMYECKH aKTUBHBIX BEIlleCTBaxX (YIJIeBOAX, KUPAX,
O0enkax © Jp.), BBICOKOMOJIEKYJSPHBIX COCIUHEHUSX
(MOHOMEp, IOJIUMEDP, CTPYKTYPHOE 3BEHO).

B TOM 4uciie NpakKTUYECKUX 3aHATUN

1. IIpakTrueckoe 3aHATHE «Homenknarypa
OPraHMYECKUX  COEAMHEHMH  OTIENbHBIX  KJIACCOB
(HACBHIIIEHHbIE, HEHACBIIIEHHbIE M  apOMAaTUYECKUE
YTIIEBOAOPOABI, CHUPTHI, (PEHOJIBI, ANbACTUIbI, KETOHBI,
KapOOHOBBIE KUCIIOTHI U JIP.)».

2. Ilpaktuyeckoe 3anstHe «COCTaBJIC€HHE TOJIHBIX U
COKpAIllEHHBIX CTPYKTYpHBIX (OPMYJT OpraHHYECKUX
BELIECTB OT/IEIbHBIX KJIACCOB, UCIIOJIb3YSl UX HAa3BaHMsI 11O
CUCTEMAaTUYECKOM U  TPUBHAIIBHOM  HOMEHKJIATYPE
(9THIIEH, alleTWIIeH, TIUIEepuH, (QeHol, (hopManbaeru,
YKCyCHasl KHUCJOTa, TriauiuH). PacueTsl mnpocreimei
(GopMysBl  OPraHMYEeCcKOH  MOJEKyJbl, HCXOIsi U3
PJIEMEHTHOTO cocTana (B %o)».

K 2.1.
K 5.7.

Copepxanue yaeOHOTO MaTepuana
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OK 01.




Tema 4.2.
CBoiicTBa
OpPraHUYECKUX
COCIUHEHUI

1.®u3uKO-XUMHUYECKHE CBOMCTBA OpraHU4YeCKHUX

COCAMHEHUN  OTAEIBHBIX  KIAaccoB  (OCOOEHHOCTH

KiIaccu(UKAMU M HOMEHKIATYpbhl BHYTPH KJlacca;

rOMOJIOTHUECKUH psiag U obmas Qopmyna; HU30MEpHs;

¢u3nueckue CBOMCTBA; XMMUYECKHE CBOMCTBA; CIIOCOOBI

[10JIy4EHNUS):

- IpeeabHbIE YTIEBOIOPOBI (anmkaHbI 7|

LMKJI0aJKaHbl). ['OopeHre MeTaHa Kak OJMH U3 OCHOBHBIX

VMCTOYHUKOB TEIJIa B IPOMBIIIJICHHOCTH U OBITY.

2.CBoiicTBa IPUPOAHBIX YIJIEBOJOPOI0OB, HAXOXKICHHUE B

[IPUPOJIE U IPUMEHEHUE AJIKAHOB;

- HempeJeNbHbIC (aJIKEHBI, ATIKUHBI U aJIKaAUEHBI.

3. I'openue aneTuiIeHa KaK
HCTOYHUK

BBICOKOTEMIIEPATYPHOTO IUIAMEHU JI1 CBAapKU U PE3KHU

METaJIJIOB.

- ApOMATUYECKUE YTIIEBOJOPOIbI

I. Kucnoponconepxamue coeguHeHust (CIUPTHL U
(heHoIbI, KaApOOHOBBIE KUCIOTHI U 3(PHUPHI, aTbACTUABI U
KETOHBI, )KUPBI, YTICBOJIBI).

2. IIpakTHueckoe IpUMEHEHUe
STUIICHTIIUKOJI,

rIuIepuHa, peHona.

3. IIpumenenne dopmanbaeruna,
arieTanbaeTuaa,

YKCYCHOM KHUCJIOTHI.

1. A3oTcozepkalue COEAUHEHUS
(aMUHBI U

AMHUHOKHCIIOTBI, OCIIKH).

2. BricokomoreKysipHbIe COCMHEHUS]
(cMHTEeTHYEeCKHE U OMOJIOTUIECKU-AKTHBHBIC).

3. Mounomep, mnonumep, CTPYKTYPHOE€]
3BEHO.

4. [Tonumepuszanuss  3TUIEHA Kak
OCHOBHOE

B TOoM uncie NpakTHYeCKUX M Ja00paTOPHBIX 3aHATHH

OK 02.
OK 04.
K 2.1.
MK 5.7.




1. TIpaktnyeckoe 3ansTHe «CBONCTBA OPraHNYECKUX
COCIMHEHHIN OTIEIbHBIX KJIACCOB (TpUBHAJIbHAS M|
MEXKTyHapOHast HOMEHKJIaTypa, XUMUYECKHE
CBOWCTBA, CIIOCOOBI MOTyYeHHsI): IpeAeTbHbIC (ATKaHbI 1
[MKJIOAJKAHbI), HEMpeAelibHbIe (AJKeHbl, AQJIKUHBI U
QIIKAJUEHBI) 1 apOMATHYECKUE YTIEBOJAOPOIbI, CIIUPTHI U]
(heHoIbI, KApOOHOBBIE KUCIOTHI U 3(DHUPHI, adbACTUABI U
KETOHHI, aAMUHBI H aMHUHOKHUCIIOTEIL,
BHICOKOMOJICKYJIIPHBIE ~ COCJUHEHHUs.  3aJaHus  Ha
COCTABJICHUE YPAaBHCHMM XHUMHUYECKMX pEaKkUuil ¢
y4acTHEM OpPraHMYECKUX BEIIECTB HAa OCHOBAaHUU HX
COCTaBa U CTPOCHUSD.
2. Ilpaktuueckoe 3aHsTHe «CoCTaBlI€HUE CXEM
peakuuii (B TOM 4YHUCIE MO NPEAJOKEHHBIM LEOYKaM
[peBpalieHui), XapaKTEePU3YIOIIUX XUMUYCCKHC]
CBOWMCTBA OpPraHUYECKHUX COECAUHEHUM  OTHEIbHBIX]
KIIACCOB, CMOCOOBI WX TMONYy4YeHHss ¥  Ha3BaHUE
OpPraHMYEeCKUX COEAUHEHHM MO TPUBHAIBHOM WIH|
MEKIYHAPOAHOM  CHCTEMAaTHYECKOM  HOMEHKIIATYpE.
Perenne MPaKTUKO-OPUEHTUPOBAHHBIX
TEOPETUYECKUX 3aJaHUil HAa CBOMCTBA OPraHUYECKHX
COCIMHEHHI OTICIBHBIX KJIACCOBY.

3.JIaboparopHoe 3aHATHE «IIpeBpaiuenus
OpPraHN4YCCKUX BCHICCTB IIPU HAIrPCBAHUN.

Tema 4.3.

W nenrudukarms
OpPraHUYECKUX
BEIIECTB, UX
3HAUCHUE U
[IPUMECHECHHE B
OLITOBOM U
[IPOU3BOJCTBEHHO i1
NeATEIbBHOCTH
yeJI0BeKa

Copepxanne yaeOHOT0 MaTepuaa

l.buooprannueckue coenuHeHus. IlpumeHenune u
OuoIorNYecKast poiib YriIeBOIOB.
2.0KucCNIeHrEe YIJIEBOJOB - MCTOYHHMK SHEPTUM KHUBBIX

OpPraHHU3MOB.

3.061acTi IpUMEHEHNUSI aMUHOKHUCIIOT.

4. [IpeBpatenus GEIKOB MHUIU B OPraHU3ME.

S. Buonornueckue pyHKIUN OEIKOB.

6. Buonornueckue GyHKINU KUPOB.

7. Poinib oprannueckoil XuMHUH B peIIeHUH IpodIeM

MULIEBONM OE€30MAaCHOCTH.

1.Pons opraHuyecko XHMHH B peIICHUH MpodiIeM
HYHEPreTUUECKOi 0e30MacHOCTH, B Pa3BUTUN MEIUIMHEI,
CO3/IaHMM HOBBIX MAaTEpUAIOB, HOBBIX HCTOYHUKOB
SPHEpruu (aJIbTEPHATUBHBIE HCTOYHUKH SHEPIHH).
2.0macHOCTh BO3JCHCTBUSL HA JKUBBIE OPIraHU3MBI
OpPraHUYECKUX BELIECTB OTJEJBbHBIX KJIACCOB
(YyrneBoaopoasl, CHHPTHI, (EHONBI, XJIOPOPTraHUYECKHE
[IPOU3BOJHBIC, ANBIAETUIBI M Jp.), CMBICI IOKa3aTess
[IpeIebHO JONYCTUMON KOHIIEHTPALMH.

B ToM uncie 1a00paTOpHBIX 3aHITHH

1.JIaboparopHoe 3aHATHE «MnenTndukanus
OpPraHUYECKUX COSAMHEHUN OTIEIBHBIX KIIACCOBY

OK 01.
OK 02.
OK 04.
K 2.1.
MK 5.7.




KontpomnbHas paboTta o pasneny: «CTpoeHue 1 CBOHCTBA]
OpPraHMYECKUX BEILECTB.

Pa3nen 5. Kunetnue

CKHC U TCPMOJMHAMUYCCKHUEC 3aKOHOMCPHOCTHU

IMMPOTCKAHUA XUMHWYCCKUX peaKL[I/II‘/II

Tema 5.1 Cxopoctb
XUMUYCCKHUX
peaKuuid.
XHUMHUECKOE
paBHOBECHE

Copep:xanne yaeOHOT0 MaTepuasa

I. CkopocTh  peakiuu, €€ 3aBUCUMOCTh  OT
Pa3IUYHBIX

(akTOpOB:  MPHUPOJBI pearupyromuX BELIECTB,
KOHIICHTPALUU PEarupyromuX BEIIECTB, TEMIIEPATyPhl U
[IOINAN PEAKIIMOHHOM MOBEPXHOCTH.

2.TeroBbie 3pHEKTH XUMUYECKUX peaKIHid. DK30-H
HHIOTEPMHUYECKUE, PEAKIIUN

3.00paTUMOCTb peakLuid.

4. XUMHUYeCKoe paBHOBECME M €ro CMEIICHUE IO
NMeiicTBUEM  Pa3NUYHBIX  (aKTOpoB  (KOHLEHTpAIHs
peareHToB WM NPOAYKTOB  pEaKUUH, JaBJICHHUE,
TeMmIepaTypa) UIsl CO3/IaHUS ONTHMAJbHBIX YCIOBUH
POTEKaHU XMMUYECKHUX TPOLIECCOB.

B TOM 4ucIe NpakTU4eCKUuX 3aHATUN

1. Ilpaktnueckoe 3aHATHe «PemeHne npakTUKO-
OPHEHTUPOBAHHBIX 33JaHUil Ha aHanmu3 (HaKTOPOB,
BIMAIOIIMX HAa W3MEHEHUE CKOPOCTH XUMUYECKOH
peakuuy, B T.4. C  IO3ULOUH  DKOJIOTMYECKH
[1€J1eCO00pa3HOr0 TMOBEACHUS B OBITY W TPYAOBOM
NEATEIbHOCTH B LENSX COXPAHEHUs CBOETO 30POBbs U
OKPY’KarOLLEeH IPUPOHON CPEIbI».

2. llpaktnueckoe 3aHsTHe «Pemenne npaxkTHKO-
OPUEHTUPOBAHHBIX 3aJaHUM HAa IIPUMEHEHUE IPHUHIIUIA
Jle-IllaTenbe 11 HaXOKIECHUs HAIPABJICHUS CMEIIEHUS
pPaBHOBECHUS] XMMUYECKON PEeaKklUUu U aHaIu3 (akTOpOB,
BIIMSAIOIIMX HA CMELIEHUE XUMUYECKOTO PABHOBECUSY.

OK 01.
OK 02.
K 2.1.
MK 5.7.

Pasnen 6. PactBopsl

Tema 6.1.
[lonarue o
pacTBopax

Copep:xanne yaeOHOT0 MaTepuaa

1. PacTBopeHue kak (pU3NKO-XUMHUYECKHUH MpoIecc.

2. PacTtBOpBI.

3.Crioco6b1 IIPUTOTOBJICHUS pacTBOpOB.

PacTBOpUMOCTS.

4. MaccoBass 1071 pacTBOPEHHOI'O  BEIIECTBA.

CwMmbIcn IIOKa3aTest IIPEACIIBHO JIOITy CTUMOM

KOHLICHTPALlUM M €r0 HCIOJIb30BAaHUE B  OLICHKE

HKOJIOTUUECKOM Oe30MacHOCTH.

S. [IpaBuna 3KOJIOTUYECKHU
1enecoo0pa3Horo

MOBEICHHUS B OBITY M TPYAOBOW JEATEIBHOCTH B IIEISAX

COXpaHEHUsT CBOEr0  3J0pOBbs U  OKpYKarouUIe

[IPUPOAHON CPEABI;, OMACHOCTh BO3IAEHCTBHUS HA >KUBBIE

OpraHU3MBbl OIPEIEICHHBIX BEILECTB.

6.Pemienne NpakTUKO-OPUEHTHPOBAHHBIX  PACUETHBIX

3aJaHUil Ha PACTBOPBI, HCIOJIb3yeMble B OBITOBOH H

B TOM 4ucIe NpakTU4eCKUuX 3aHATUN

OK 01.
OK 02.
OK 07.
K 2.1.
MK 5.7.




Tema 6.2.
ccnenoBanue
CBOMCTB PacTBOPOB

Copep:kanne yaeOHOT0 MaTepuaa

He npenycmorpeHo

B ToM uncie 1a00paTOpHBIX 3aHITHH

1. JlaboparopHoe 3aHATHE «ITpurorosienue
PacTBOPOBY.

OK 01.
OK 02.
OK 04.
IIK 2.1.
IK 5.7.

Paznen 7.I1podeccnonanbHO-OPHEHTUPOBAHHOE CO/IepKaHKe (CofepKaHne

[TPUKJIATHOTO MOAYJIs)

Tema 7.1.Xumus B
OBITY U
[MPOU3BOACTBEHHO i1
e TeTbHOCTH
yeI0BEKa

Copepxanne yaeOHOT0 MaTepuaa

1.HoBelime OCTMKEHUST XUMHUYECKOW HAyKM U
XUMUYECKON TEXHOJIOTUU.

2.Pomb xuMuM B OOCCIICUCHHHM  DKOJOTHYECKOMH,
HPHEPreTUYECKON M MUINEBOM 0€30MacHOCTH, Pa3BUTHH
MEULUHBI.

3.IIpaBuia noucka U aHAJTIM3a XUMUYECKOI MH(DOpMAIH
13 pa3IMYHBIX HCTOYHUKOB (Hay4yHast M yuyeOHO-Hay4YHAs
mUTEepaTypa, CpeiCcTBAa MacCOBOM HMH(OpMAIUH, CETh
HTepHeT).

B TOM 4ucie NpakTU4EeCKUX 3aHATUN

1. Ilpaktnueckoe 3anstue «llouck M aHamu3 KEHUCOB O
[IPUMEHEHUH XHMHWYECKUX BEIIECTB M TEXHOJOIHH C
yueToM Oyayieit mpodeccuoHaNbHOM AesTETbHOCTH T10
TeMaM:  BaXXHEHIIME  CTPOUTENIbHBIE  MaTepHUalbl,
KOHCTPYKLIMOHHBIE ~ MaTEpHUANIbl, KPackKH, CTEKIIO,
KepaMMKa, MaTepuanbl Uil JJICKTPOHUKH, HAHO
MaTepuabl, TEKCTUIbHBIE BOJIOKHA, NICTOYHUKU YHEPTUH,
OpraHUYeCKHe 151 MUHEpaJbHBIC ynoOpenus,
JIEKapCTBEHHBIE BEIIECTBA, OBITOBASI XUMUS.

2.  IlpaxTuueckoe 3aHATHE: «IIpencrasienue
pe3yJIbTaTOB PELICHUsI KEHCOB B (hOpMe MHHHU-I0KIAIA C
rpe3eHTanuen”

OK 0I.
OK 02.
OK 04.
OK 07.
IK 2.1.
IK 5.7.

[IpomesxyTounas arrectauus (1uddepeHInpOBaHHbIN 3a4eT)

Bcero

78




3. VYcnoBus peanuzalud MOporpaMMbl  0011€00pa30BaTEIBHOTO YYEOHOTO

npeaMeTa

3.1. MarepuanbHO-TEXHUYECKOE 00eCIIeueHNe

Jlis1 peani3aniuu mporpamMMbl 0011e00pa30BaTEILHOTO IPEeAMETa
JIOJIKHBI OBITh IPETYCMOTPEHBI CIIEUANIbHBIEC IOMEIIECHUS: YUeOHbI KaOuHEeT

XHUMUU.

O6opynoBanue yudeOHOro KaOuWHeTa (HArJISIAHBIE MOCOOUs): HAOOPbI
IIAPOCTEPIKHEBBIX MOJENICH MOJEKYJ, MOJICIH KPUCTALIUYCCKUX PEIIETOK,
KOJUICKITUU TIPOCTBIX M CIIOKHBIX BEIIECTB W/WIW KOJUICKIIUU TIOJINMEPOB;
KOJUICKITUSI TOPHBIX TOPOJ W MHHEpaloB, Tabmuia MeHzeneeBa, ydeOHbBIC
¢bunbmbl, 1UPPOBBIE 0OpPA30BATEIbHBIE PECYPCHI.

Texnuueckwe cpeacTBa OOy4YEHUS: KOMIBIOTEp C  yCTPOHCTBaMHU
BOCIIPOM3BEIICHUST 3BYKa, MPHUHTEDP, MYJIbTUMEANA-TIPOCKTOP C DSKPAHOM,

MYJbTUMEINIHASA T0CKA, YKa3Ka-MPE3EHTEP I NPE3CHTALIHI.



3.2. HWudopmanmonHoe o0ecrieueHre peain3aliuu mporpaMmmbl

1. IleuyaTtHrie U3naHuA:
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yupexaenuii cpen.npod.obpazoBanus / O.C. T'abpuensn, WN.I'.Octpoymon. - M.
:O0pa3oBaTebHO-U3aTEIBCKHUI IEHTP «AKaaemus», 2024. - 304 c.

2. AndunorenoBa, M. B. Xumusa: y4eOHUK U TPAKTUKYM JJis CPEIHETO
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03.04.2024).

2. JIONOJHUTEIbHBIE UCTOYHUKH:
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2792-4. — Texcrt: snekTpoHHbIN // Jlanb: 3nexkTpoHHOOHOMMOTEeYHas cuctema. — URL:
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3emie). HoBocTu HayKu, KHUTH, HAYYHO-TIOMYJISIPHBIE CTAThH, JICKIIUU, SHIIUKIONEINH.
3. http ://gotourl.ru/4783 (http://potential.org.ru/)

Caiit HayuHO-nionyJisipHOTO )KypHaIa «llorenumany. Xypuan nznaércs ¢ 2005 r., ¢ 2011
r. — pasaen « XUMHUs».

4. http://gotourl.ru/4785 (http://www.hij.ru/)

CailT Hay4HO-ITONYJISIPHOTO )KypHaJIa « XUMHUS U KU3HbY. JKypHan uznaércs ¢ 1965 r.

5. http://gotourl.ru/4786 (http://www.chemnet.ru/rus/elibrary/)

OTkpbITas >MEeKTpOHHAS OMOIMOTEeKa XuMudyeckoro noprana «Chemnet», conepkut
yueOHbIe 1 HHGOPMAIMOHHBIE MaTepUalibl 1JI IIKOJbHUKOB U yuuTese. B Heit
MO>KHO HalTH y4eOHUKH 1O 00IIEH U HEOPraHUYECKON XUMHUH, OPTaHUYECKON
XUMUH, MYJIbTUMEINaMaTepUabl, a TAKXKE 3aJa4l XUMHYECKUX OJIMMIINAJ C
pELICHUSIMY, 33]]a4H BCTYIUTEIbHBIX 3K3aMEHOB 111 A0UTYpPHUEHTOB.
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6. http://gotourl.ru/4787 (http://www.chem.msu.ru/rus/olimp/) Uudopmauronnsie
Matepuaiabl 00 onuMnuagax: MocKoOBCKOM ropoackoi, Beepoccuiickoid,
Meunaeneesckoi, MexayHapoaHoil. [IpuBeaeHsl 3a1a4u TEOPETUUECKUX U
HKCHEPUMEHTAIILHBIX TYPOB, MOAPOOHBIE PEIICHUs, CIIUCKU U (hoTorpaduu
nodeauTenei.

7. http://gotourl.ru/7179 (http://chem.dist.mosolymp.ru/)

Cucrtema qUCTaHIIMOHHOTO OOYYEHUs, HAlpaBJICHHAs B MIEPBYIO OUYepelb HA
MOATOTOBKY K OJIMMITUAJIaM BCEX YPOBHEU — OT MIKOJBHBIX 10 MeXTyHapO HOM.
CailT coiepKUT OTPOMHOE KOJIMYECTBO 3a/1a4, CTPYNIUPOBAHHBIX KaK MO TeMaM,
TakK ¥ 1o onuMnuaaam. [1o BceM OCHOBHBIM pa3jiesiaM XUMUU IPUBENIEH
TEOPETUUYECKUI MaTepual U pa300paHbl pelIeHUs TUIOBBIX 3aa4.

8. http://gotourl.ru/4789 (http://www.nanometer.ru/)

[TopTan mo HanotexHonorusiM. OCHOBHAs 11eJ1b — pa3BUTHE 00pa30BaHUS B
00J1aCTU HAHOTEXHOJIOTUM U MOJTOTOBKA K MHTEPHET-0JIMMITUAIE TIO
HAHOTEXHOJIOTUSIM.

9. http://gotourl.ru/4790 (http://webelements.com/)

Hanéxuast cnpaBouHast uHGopManus 0 XUMHUYECKHUX JIEMEHTaX U UX CBOMCTBax (Ha
AHTJIUHACKOM SI3BIKE).

10. http://gotourl.ru/4792 (http://periodictable.ru/)

PycCKOA3BIYHBIN CAUT O CBOMCTBAX XUMHYECKUX 3JIEMEHTOB.

11. http://gotourl.ru/7180 (https ://www.lektorium.tv)

HexommMmepueckuii caliT oHstaitH-00pa3oBaHus, COAEPKUT MHOTO HHTEPECHBIX
00pa3zoBaTeIbHBIX KypPCOB U BUCOJICKIHNM IS IKOJIbHUKOB, CTYJEHTOB U
yuuTeneil. ECTh HeCKOJIbKO KypCOB IO XUMUH.

12. http://gotourl.ru/4800 (https://www.cas.org/)

Caitt Chemical Abstract Service — caMblii aBTOPUTETHBIN B MUPE XUMUU
MH()OPMAIIMOHHBIN UHTEPHET-pECYpC (CAUT MIATHBIN).

13. http://www.organic-chemistry.org/

[Toptan mo opraHM4YECKON XUMUH HA AHTJIMHCKOM SI3BIKE.

14. http://www.xumuk.ru

CailT 0 XuMHHM: KJIaCCUYECKUEe YUeOHUKH, CIIPABOYHUKH, SHIIUKIIONEANH, TIOUCK
OPraHUYECKUX U HEOPTraHUYECKHUX PEAKIIHI, COCTABICHUE YPABHEHUN pEaKIUu.
15. http ://orgchemlab.com/

CailT, mOCBAIEHHBIN TPAKTUUYECKON paboTe B labopaTopuu
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4.  KOHTpOJIb U OLIEHKA PE3yJIbTaTOB OCBOEHUS 0011€00pa30BaTEIbHOTO IPEIMETA

KoHTpob U o11eHKa pacKphIBAIOTCS Yepe3 JUCHUILUIMHAPHBIEC PE3YIbTaTHI,
YCBOCHHbIE 3HAHUA U MPUOOPETEHHBIE 00YYAIOIUMCSI YMEHUSI, HAIPaBJICHHBIE Ha
dbopMupoBaHue OOIMNX U MPOPECCHOHATBLHBIX KOMIIETCHITUN

Oomas/mpodeccuonanbuas | Pazgen/Tema THun oleHOYHBIX MEPONPUATHIA
KOMITETEHI[US
OK 01. Pasnen 1 Temal- oleHKa TECTOBBIX 3adaHHUM;
1.1 - OLICHKA MPAKTUYECKUX 3aAHATHUN;
OK 01. Pazgen 1 - OLICHKA TECTOBBIX 3aJIaHUI;
OK 02. Tema 1.2 - OIICHKA MPAKTUYECKUX 3AHSTHIA;
OK 01. Pasmen 2 Temal- orieHKa IPAaKTHYECKUX 3aHSATHI;
OK 04. 21
OKOl. Pasnen 2 TeMal onenka npakTHUeCKUX 3aHATHUIA;
OK 04. 22 - OLICHKA BBIMOJIHEHUS JTAOOPATOPHBIX 3aHATHH;
- KOHTpOJIbHAs paboTa Mo Teme
OK 01. Pasnen 3 Temal- olleHKa TECTOBLIX 3aJaHHUM;
TIK 2.1. 3.1 - OLICHKA MPAKTUYECKUX 3aAHATHUH;
[1K 5.7.
OK 01. Pasnen 3 - OLICHKA TECTOBLIX 3aJIaHUI;
OK 02. Tema 3.2 - OLICHKA MPAKTUYECKUX 3aHSTHIA;
TIK 2.1.
[1K 5.7.
OK 01. Pazmen 3 Tewmal- olleHKa BBIIOJIHEHHUS JIAOOPATOPHBIX 3aHATUH;
OK 02. 33 - KOHTPOJIbHAsS PaboTa 110 TEME
OK 04.
OK 01. Pasnen 4 Tema- olleHKa MPAKTHYECKUX 3aHATHIH;
[1K 2.1. 4.1 - OLICHKA pEe3yJIbTaTOB YCTHBIX OTBETOB;
[1K 5.7.
OK 01. Pasnen 4 Tema- olleHKa MPAKTHYECKUX 3aHATHIH;
OK 02. 4.2 - OIICHKA BBITIOJHEHHS JIJAOOPATOPHBIX 3aHSITHIA;
OK 04.
IIK 2.1.
1K 5.7.
OK 01. Paznen 4 Tewma- oleHKA MPAKTUKO-OPUEHTUPOBAHHBIX 33 JaHUIA;
OK 02. 43 - OIICHKA BBINOJHEHHS JIJAOOPATOPHBIX 3aHSITHIA;
OK 04. - KOHTpOJIbHAs paboTa 1o Teme
TIK 2.1.
1K 5.7.
OK 01. Pasmen 5 Tema- orleHKa MPAKTHYECKUX 3aHATHIH;,
OK 02. 5.1 - OIIEHKA PE3YJIbTATOB YCTHBIX OTBETOB;
TIK 2.1.
1K 5.7.
OK 01. Pasnen 6 - OLICHKA MPAKTUKO-OPUEHTUPOBAHHBIX 33/IaHUM;
OK 02.




[1K 2.1. Tema 6.1 - OLICHKA Pe3yJIbTaTOB YCTHBIX OTBETOB;

K 5.7.

OK 01. Pa3nen 6 - OLICHKA pE3yJIbTaTOB YCTHBIX OTBETOB;

OK 04. Tema 6.1 - OLICHKA BBITTOJIHEHUS TaOOpaTOPHBIX 3aHATHIA;
[K 2.1.

[K 5.7.

[TpodeccroHalbHO OPUESHTHPOBAHHOE COJIEPIKAHUE

[1K 5.7.

OK 01. Pazgen 7 Tema |- 3amiuTa Keiica,

OK 02. 7.1 - T pepeHIIMPOBAHHBIN 3a4eT
OK 04.

OK 07.

MK 2.1.




