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1. OBIIASI XAPAKTEPMCTHKA PABOYEI TPOTPAMMBI
OBIIEOBPA30OBATEJBHOMN TUCIUTIITAHBI
OJ1.12 XUMU S

1.1.MecTo AuCHHMILVINHBI B CTPYKTYpe 00pa30BaTe/IbHON NPOrpaMMbl

Huctummuaa  OJ[.12 Xumus Bxoaut B obmieoOpazoBarensHbiii mukn  [IIICC3  kak
o0si3aTenpHast AUCIUTIINHA yaeOHas TUCIUTIIIHA.

Oo6meo6pazoBatenpHas guciumimHa OJ1.12 Xumus sBiusercs o00s3aTeTbHONM YacThiO
o0meobpazoBaTeNbHOTO IMKIIa oOpa3oBarenbHOil porpammbl CIIO B cootBerctBuu ¢ ®I'OC mo
crenuanbHocTH 15.02.14 OcHallleHre cpeicTBaMu aBTOMATU3aIlMU TEXHOJIIOTMYECKUX MPOIIECCOB U
MIPOU3BOICTB (TIO OTPACIISM).

1.2.1eqap 1 niIaHUPYeEMBbIe Pe3yJIbTaThl OCBOCHUS AU CIUIINHBI:

1.2.1.leab o01eodpazoBaTebHOM M CHUILIHHBI

Conepsxanne nporpaMmbl ob1eoopazoBarenbHoi quctumuinabl OJ1.12 Xumus HanpaBieHO
HAa JIOCTH)KEHUE CIIETYIOIINX 1IeJIeH:

-popmupoBaHue y 00y4aromuxcsi yMEHUs OLICHUBATh 3HAUMMOCTh XUMUYECKOT'O 3HAHUS JUISI
KaXXJIOTO YeJIOBEKa;

-popmupoBaHue y 0oOydaromUXCs LEIOCTHOTO MPEICTABICHUS O MHpPE U POJIM XHMHUU B
CO3/IaHMHM COBPEMEHHOW €CTEeCTBEHHOHAyYHOW KAapTHHBI MHpA; YMEHHUS OOBSCHATH OOBEKTHI W
MPOLECCHl OKPYKAOIIEH JEHCTBUTEILHOCTU: IPUPOJHOMN, COLMAIIBHOM, KYJIbTYPHON, TEXHUYECKOMN
CpeJibl, — UCIOJIB3YS AJI TOTO XMMUYECKHE 3HAHMUS;

-pa3BUTHE Y 00YYarOMMXCs YMEHHUI pa3nnyaTh (akThl U OLIEHKH, CPaBHUBATH OLIEHOYHBIE
BBIBOJIbI, BUJIETh UX CBA3b C KPUTEPHUSIMHU OLIEHOK M CBSA3b KPUTEPUEB C ONMPEIEIECHHON CHCTEMOM
IIEHHOCTEH, (OPMYITHPOBATh U 0OOCHOBBIBATH COOCTBEHHYIO TTO3UIIHIO;

-prHoOpeTeHne OOYUYaIOUIMMHUCSA ONBITAa PAa3HOOOpPA3HOM JEATENIbHOCTH, IO3HAHUS U
CaMOIIO3HAHHUS; KJIIOUEBBIX HABBIKOB, UMEIOIIUX YHUBEPCAJIbHOE 3HAYEHHE ISl PA3IUYHBIX BUJOB
JeSITeIbHOCTH (HAaBBIKOB pEIICHUs MpoOsieM, MPUHATHS PELICHUH, OUCKa, aHalu3a U 00paboTKH
nH(pOpMalii, KOMMYHUKAaTUBHBIX HAaBBIKOB, HABBIKOB M3MEPEHU, COTPYIHUYECTBA, 0€30MaCHOTO
oOpalIeHus ¢ BeIECTBAMU B TIOBCEIHEBHON KHU3HHU).

1.2.2. Ilnanupyemble pe3yibTaThl OCBOCHUS 001e00pa3oBaTeIbHON AUCHMILIUHBI B
coorBercTBHHU ¢ PI'OC CIIO n Ha ocHoBe ®T'OC COO
Ocoboe 3HaueHne JUCIUIUIMHA UMeeT pu GpopmupoBanuu u passutun OK u K.

Kon u HanmeHnoBaHue [Tnanupyemsble pe3ynbTaThl OCBOSHUS TUCHUTUIIHHBI

OPUMCHHUTCIIBHO K

MacTepCcTBa, TPYIOJIIO0HE;-

bopMHUpyeMbIX OOu1me JlcuuminHapHbIe
KOMIIETCHIIUH
OK 01. Beibupars cioco6st | B 4acTu TPYIOBOIO | - BIAACTh CUCTEMOW XUMHUYECKUX
peleHus 3a1a4 BOCIIUTaHMSL: 3HaHU, KOTOpas BKIIIOYAET:
npodeccuoHaTbHON - TOTOBHOCTb K TpYyZYy, | OCHOBONOJArarwIme HOHSTHS
JeSTeNbHOCTH OCO3HaHHE LEHHOCTH | (XUMUYECKUH DJIEMEHT, aTOM,

AJICKTPOHHAs 000JI0YKa aTroma, S-,

Pa3IMYHBIM KOHTEKCTaM TOTOBHOCTh K aKTHUBHOH | p-, d-2JeKTpOHHBIE OpOUTaNIN
JIEATENbHOCTHU aTOMOB, HOH, MOJIEKYIIa,
TEXHOJIOTHYECKON U | BaJICHTHOCT,
COIIMAILHOM ANEKTPOOTPHUIIATEILHOCTb,
HaIpPaBJIEHHOCTH, CTENEeHb OKUCJICHHS, XUMHUYEcKas
CIOCOOHOCTh CBSI3b, MOJIb, MOJISIPHAS Macca,
WHUIMUPOBATD, MOJISIDHBIA  00BEM,  yTIIEPOIHBIN
IUIAHUPOBATh U | cKeneT, QyHKIMOHAIbHAS TPYIIIA,
CaMOCTOSITEITLHO pajukal, UW30MEpUs, H30MEpHI,
BBITIOJIHATH TAaKYyHO TOMOJIOTHYECKUN pAaAa, rTOMOJIOTH,




NeSITeNIbHOCTD;

- HHTEpeC K pa3IUYHBIM
chepam
poQeCCUOHATBHOM
NesITeNIbHOCTH,

OsnajneHue
YHUBEPCATbHBIMU
y4eOHBIMU
M03HABATEIbHBIMU
JEUCTBUSAMMU:
a) 0a3oBbIC
JEUCTBUA:

- CaMOCTOSITENIbHO
(dhopMynupoBaTh u
aKTyaJlu3UpOBaTh
npobiieMy, paccMaTpuBaTh
€€ BCECTOPOHHE;

- yCTaHABIUBATh
CYIIIECTBEHHBII MIPU3HAK
W OCHOBaHUs TUTSE
CpaBHEHHUS, KJIacCUPUKAIUU

JJOTHYECKHEC

# 00001IEeHNS;

- OTIpEIENATh e
NEATENILHOCTH, 3a7aBaTh
napaMeTpsl M KPUTEPUH HX
JIOCTHIKEHHS;

- BBISIBJIATH
3aKOHOMEPHOCTH u
MPOTUBOPEUHUS B
paccMaTpUBaEMbIX
SIBJICHUAX,

- BHOCHTh KOPPEKTHBHI B
ACATCIIBbHOCTD, OLCHUBATH

COOTBETCTBUE PE3YJIHTATOB

neiaiaM, OICHHMBATH pI/ICKI/I
OCIENCTBUI
ACATCIIbHOCTH,

-pa3BUBaTh KpeaTHBHOE

MBIIIJICHHUEC IIpU PCHICHHUHU

KU3HCHHBIX po0Jem)
0a3oBbIE
HCCIIEA0BATENLCKHE
JIEUCTBUSL: - BJIAJICTh
HaBBIKAMH y4aeOHO-
HCCIIeI0BaTEIbCKOM u
MPOEKTHON  JIeSITEIbHOCTH,
HaBBIKAMH pa3perieHus
po0em;- BBISIBIIATH
MPUIUHHO-CIICACTBEHHBIC
CBS3M W aKTYaJIM3UpPOBATh
3a7a4dy, BBIJIBUTaTh
TUTIOTE3y €€  peIIeHHs,

HaxXOJUTb AaprymeHTLl JI

VIIEBONOPOAbI,  KUCIOPOIA- U
a30Tco/IeprKalllie COeTMHEHUS,
OHOJIOTHYECKI AKTHUBHBIE
BelecTBa  (YIJIEBOIBL,  JKUPHI,
Oenku),  MOHOMEp,  IOJUMED,
CTPYKTYpHOE 3BEHO,
BBICOKOMOJIEKYJISIPHBIE
COCTMHEHUS, KpUCTAIITIIECKast
pelieTka, TUIbl XUMHUYECKUX
peakuui (OKUCIHUTENBHO-
BOCCTAHOBUTENbHBIE,  JK30- U
OHIOTEPMUYECKHE, peaxiuu
HOHHOTO 0OOMEHa), pacTBOp,
DIIEKTPOJIUTHI, HEDJIEKTPOJIUTHI,
IEKTPONUTHYECKAS AUCCOIHAIINS,
OKHCJTUTETb, BOCCTaHOBUTEIIb,
CKOPOCTh XUMHUYECKOM peaxiuu,
XUMHUYECKOE PaBHOBECHUE), TEOPUHU
Y 3aKOHBI (TEOPUSI XUMUYECKOTO
CTPOCHHSI OPraHUYECKHX BEIICCTB

AM. bytnepona, Teopust
ANEKTPOIUTUYECKOMN

U CCOIAINH, NEPUOTNYECKHI
3akoH /.M. MeHzaeneeBa, 3aKOH
COXpaHEHUs Macchl),
3aKOHOMEPHOCTH,
CUMBOJIMYECKUNA  SA3BIK  XHUMHH,

(aKTOJIOTUYECKHE CBEACHUS O
CBOMCTBAax, COCTaBE, MOJYYCHUU U
0e30ITacCHOM HUCITOJIb30BaHUH
BOKHCUIINX HCOPTraHUYECKUX U
OpPTraHWYECKHUX BEIIECTB B OBITY U

MPAKTUYECKOU IESATENBHOCTH
YEJI0BEKa;

- YMETh BBIBIISTH XapaKTEPHbBIC
MPU3HAKU u B3aUMOCBSI3b

U3YYEHHBIX TOHATUM, MPUMEHATH
COOTBETCTBYIOIINE MOHITHUS TIPH
ONMHUCAaHUU CTPOCHUS U CBOWCTB
HEOPraHWYECKNX U OPraHUuYECKUX
BEIIECTB W WX MPEBPALICHUI;
BBISIBIIATH B3aUMOCBSI3b
XUMUYECKUX 3HAHUM C MOHATUIMHU
Y IIPEICTABICHUSIMU APYTHUX
€CTECTBEHHOHAYYHBIX MPEIMETOB;
- yMETh UCIIOJIb30BaTh
HAaMMEHOBAHUS XUMUYECKUX
COETMHEHU U MEXIYHAPOJAHOTO
COr3a TEOPETUYECKOMN u
MPUKJIAAHON XUMUHU U
TPUBUAIIbHBIE
BOKHEHIIINX
alleTUJIEH,

Ha3BaHUsA
(aTHIIEH,
dbenon,

BEIIECTB
TJIMLIEPUH,
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JIOKa3aTeabCTBa CBOHX
YTBEPKICHUH, 3aJ1aBaTh
nmapaMeTpbl W  KPUTEPHUH
pEIICHUs ;- aHAIM3UPOBATH
MOJTy4YeHHBIE B xXoJie
pelieHus 3a7aun
pe3yJbTaThl,  KPUTUYECKHU
OILICHUBATH 1704
JIOCTOBEPHOCTb,

MIPOTHO3UPOBATH U3MEHECHUE

dbopmanbaerum, YKCyCHast
KUCJIOTa, TJIMIUH, YrapHbIA ras,

YTIJIEKUCIIBIN ras, aMMMaK,
ramicHas HU3BECTH, HEeramicHas
U3BEeCTh, IINThEBAas cofda W
JIPYTHX), COCTaBIATH (HOPMYIIBI

HEOPraHWYECKUX M OPraHuYECKUX
BEIIIECTB, YPAaBHEHUS XHUMHUYECKUX
peakiuii, OOBSCHATH HMX CMBICI,
TIOJTBEPIKIATh

B HOBBIX YCJIOBHSIX; XapaKTepHbIe XUMHUYECKHE
- YMETh NEPEHOCUTH 3HAHUS | CBOMCTBA BEILIECTB
B MO03HABATEJIbHYIO U | COOTBETCTBYIOIIUMU
MIPAKTUYECKYIO 0o0JacTH | SKCTIEpUMEHTAaMH U 3allUCAMHU
KHU3HEJCATEIbHOCTH; YpaBHEHUN XUMHUYECKUX PEaKIIMii;
- yMeTb HMHTErpuUpoBaTh | - YMETh yCTaHABIIMBATh
3HAHUS u3 pa3HBIX | MPUHAJJICKHOCTD U3YYEHHBIX
MPEeIMETHBIX 00NacTei; HEOPraHUYECKHUX u
- BBIIBUTAaTb HOBBIE W[, | OPTAHUYECKUX BEIIECTB K
npeasiaraTh OpPUTHHAIBHBIC | ONPEIEICHHBIM KJIaccam u
MOJIXOJIbI U PEIICHUS; rpynmnam COETMHEHUI],
- CIIOCOOHOCTH UX | XapaKTEepHU30BaTh UX COCTaB U
HCITOJIb30BAHUS B | BaKHEHIIIHE CBOICTBA;
MMO3HABATEIbHOU U | OTIPEACNATh BUIBl XUMHYECKUX
COIIMAJIbHOM MPAKTUKE cBsa3ell  (KOBaJIGHTHAasl, WOHHAs,
MeTaJIn4YecKasi, BOJIOPO/IHAS ),
THUTIBI KPUCTAJUTMYECKHUX
peleToK BEIIIECTB;
KIIaCCU(PUITUPOBATH
XUMHYECKHE PeaKInu;
OK 02. Ucnonb3oBath B obnactu LIEHHOCTH | - YMETh MJIAHUPOBATH u
COBPEMEHHbBIE CPEJICTBA Hay4HOTO MO3HAHUS: | BBIOIHATH XUMHYECKHHA
TOMCKa, aHaJu3a U c(hOpMHUPOBAHHOCTH AKCTIEPUMEHT (mpeBpareHus
UHTEpIpeTaIuu MHUPOBO33PEHUS, OpPraHMYEeCKUX  BELIECTB  MpHU
uHpopmanuu u COOTBETCTBYIOIIETO HarpeBaHuM, MOJy4YeHHE STUJICHA
nH(OpPMAIMOHHBIE COBPEMEHHOMY YPOBHIO | U  H3y4YEHUE €ro CBOMCTB,
TEXHOJIOTUH IS pa3BUTHUS HayKH U | KaueCTBEHHbIE peakuuu Ha
BBITIOJIHEHUS 3a]1a4 OOIIECTBEHHON  MPAKTHKH, | QIbJETH/IBI, Kpaxmall, YKCYCHYIO
npodeccroHanbHOI OCHOBAaHHOTO Ha JHWajore | KUCJIOTY; AeHATypalus
e TeTbHOCTH KYJBTYP, OCNKOB MPU HATrPEBaHHH, [BETHHIC
CIOCOOCTBYIOIIETO peaknuuu  OENKOB;  MPOBOIUTH
OCO3HAHUIO CBOEro0 MECTa B | pEaKIHH MOHHOTO oOMeHa,
MOJIUKYJIbTYPHOM MUDpE; | ONpEeAesaTh cpeny BOJIHBIX
COBEpIICHCTBOBAHNE pacTBOpPOB,
SI3BIKOBOM M UMTATEJIbCKOW | KAY€CTBEHHBIC peakuuu Ha

KyJIbTYpbl Kak CpeacTBa
B3aUMOJCUCTBUS MEXIY
JIIOABMHU U TIO3HAHUS MUPA;
- OCO3HaHHE IICHHOCTH
HAay4YHOH JIeSITEILHOCTH,
TOTOBHOCTb  OCYILECTBIATH
MPOEKTHYIO u
HCCIIEI0BATENbCKYIO

cynbdar-, kapOOHAT- U XJIOPHUJ-

AQHUOHBI, HA KAaTHOH aMMOHHUS,
pemiaTh AKCIIEPUMEHTAIIbHBIE
3a7a4u

o TeMaM "Meramns" u
"Hemertanisl") B COOTBETCTBUU C
paBUJIaMU TEXHUKHU

0€30MaCHOCTH TPH OOpAIIEHUH C




JesITeNIbHOCTD
WHUBUIYATBHO u B
rpynime;

Osnanenue
YHUBEPCATbHBIMU
y4eOHBIMH
MO03HABATEIbHBIMU
JEUCTBUSAMMU:

B) pabota ¢ uHbopmMaImei:

- BIIQ/ICTh HaBBIKaMU
noJyiydyeHus: ”HpopMauu u3
HUCTOYHUKOB Pa3HBIX THIIOB,

CaMOCTOSITEITEHO
OCYIIECTBIATh TIOWCK,
aHaJN3, CHCTEMATU3AIUI0 U
WHTEPIPETAIIIO

uHpOpMAIIMK  PA3ITHYHBIX
BUJIOB U bopm
MIPEICTABIICHHS,

- co3gaBaThb TEKCTHl B
pasnmuuHbIX  dopmarax C
y4eToM HA3HAYCHUS
nHpoOpMaUu ®  TICJICBOU
ayJIuTOPHH, BEIOUpas
ONTUMAJIBHYIO bopmy
MIPEICTaBICHUS u
BU3YaJIH3aIiy;

- OLICHUBATh
JOCTOBEPHOCTb,

JETUTUMHOCTD

uHpOpMaIuy, ee

COOTBETCTBUE MPABOBBIM H
MOPAaJIbHO-3TUYCCKUM
HOpMaw;

- HUCMOJB30BaTh CPEICTBA

MH(pOPMaIMOHHBIX u
KOMMYHHUKAITMOHHBIX
TEXHOJIOTUH B  pEIICHUU
KOTHUTUBHBIX,
KOMMYHHUKATHUBHBIX u

OpFaHI/I3aLII/IOHHBIX 3a1a4 C
coOmroieHneM TpeOoBaHUMN

OpPTOHOMMUKH, TEXHUKHN
0e30macHOCTH, TUTHEHEI,
pecypcocOepexeHus,
NPaBOBBIX M  OTUYECKUX
HOPM, HOPM
nH(pOPMaITMOHHOM
0€30I1acHOCTH;

-BIIAJIETh HaBBIKAMHU

pacro3HaBaHUsT M 3allUTHI
nH(popManuu,
MH(OPMAITMOHHOMN

BEIIECTBAMH U
o0opysoBaHUEM;  TIPEJCTABISTH
pe3yIbTaThI XHUMHAYECKOTO
JKCIIepUMEHTa B (opMe 3amucu
ypaBHEHUU

1a00paTOPHBIM

COOTBETCTBYIOIIMX  pPEAKUHUA U
(GopMynupoBaTh  BBIBOABI  Ha
OCHOBE 3THUX PE3YJIbTATOB;

- YMETb AHAJIM3UPOBATh
XUMHUYECKYIO uH(pOpMaITHIO,
MOJIy4aeMyIO u3 pa3sHBIX

MCTOYHHKOB (CpPEICTB MacCOBOM
uH(popmanuu, ceTh

WHTepHer u apyrue);

- BIIQJICTh OCHOBHBIMH METOJIAMH
HAYYHOTO ITO3HAHUS BELIECTB U
XUMHYECKHIX SIBTICHUI
(Habnronenwue, HU3MEepeHue,
AKCIEPUMEHT, MOJICITUPOBAHHE);

- yMeTh NPOBOJUTH PAaCYETHl IO
XUMHYECKHM (hopMyiam u
YPaBHEHUSM XUMHUYECKUX PEAKIUI
C MCIIOJIb30BaHHEM

buznuecKux BEJINYUH,
XapaKTEPU3YIOIIUX  BEIIEeCTBA C
KOJINYECTBEHHON CTOPOHBI: MaCCHI,
o0bemMa (HOpPMAallbHBIE YCIIOBHSI)
ra3oB, KOJHMYECTBA  BEIIECTBA;
UCTIOJIb30BaTh CHCTEMHbIE
XUMHYECKHE 3HAHUS JIJISl IPUHSTUS
peleHui B KOHKPETHBIX
KU3HEHHBIX CHUTYaIIUsX,
CBSI3aHHBIX C BEIIECTBAMH M HX
pUMEHEHHEM;




0€301aCHOCTH JIMYHOCTH;

OK 04. 3ddexTuBHO
B3aUMOJICHCTBOBAThL U
paboTaTh B KOJUICKTHBE U
KOMaH/Ie

- TOTOBHOCTD K
CaMOpa3BUTHIO,
CaMOCTOSATEJIbHOCTHU u
CaMOONPEIEIICHUIO;
-OBJIaJICHUE HaBbIKAMH
y4eOHO-
HUCCIIeI0BaTEIbCKOM,
MPOEKTHOM M COLMATbHOMN
NEeSATEeIbHOCTH;

OBnanenue
YHUBEPCATbHBIMU
KOMMYHUKATUBHBIMU
NEUCTBUSIMU:

0) coBMeCTHast
NeSITeNIbHOCTD:

-[IOHUMATh u
UCIOJIb30BATh
[IpEUMYyILeCTBA KOMaHIHOU
Y MHAUBHUYaJIbHOM paboTHI;
- MIPUHUMATD e
COBMECTHOH OeATEIbHOCTH,
OpraHU30BbIBATH u
KOOPJIUHUPOBATh JIEHCTBUS
o ee JOCTHKEHHUIO!
COCTaBJISITh 1aH
NEUCTBUM,  pacupeneisrhb
poiM C Y4eToOM MHEHUH
YYaCTHHUKOB 00CyX1aTh
pe3yJIbTaTh COBMECTHOM
paboTsI;

- KOOPJMHUPOBATh u
BBIMIOJIHATE ~ paboTy B
YCIIOBUSAX peasibHOTO,
BUPTYaJIBHOTO u
KOMOWHHMPOBAHHOTO
B3aUMOJEHCTBUS;

- OCYIIECTBISATh
MMO3UTUBHOE
CTpaTernyeckoe IMOBEICHUE
B Ppa3IMYHBIX CHUTYalUsX,
MPOSBIATH TBOPYECTBO U
BOOOpakeHue, OBITh
MHUIUATUBHBIM
OBnanenue
YHUBEPCATbHBIMU
peryasiTUBHBIMU
NEUCTBUSIMU:

T') IPUHATHE ce0s U IPYTHX

- yMmerb coOdrofaTe  IpaBHia
9KOJIOTHYECKH  11eJIeCO00pa3HOro
MOBEJICHUs B OBITY W TPYIOBOM
eI TEIIbHOCTH B HEJsIX
COXpPAHEHHUSI CBOETrO 3I0pPOBbA U
OKpYKaIoIlel MPUPOTHOU CPEJIbI;
YUUTHIBATH OMacHOCTh
BO3JIEUCTBU Ha JKUBLIE
OpraHU3MBI ONPEEICHHBIX
BEIIECTB, noHUMas CMBICIT
IIOKa3aTeis NpeaeabHON
JIOITyCTUMOM KOHILICHTPALUH;

- yMeThb MPUMEHSATh 3HaHUA 00
OCHOBHBIX JIOCTYIIHBIX METOJax
MO3HAHUS BEUIECTB M XUMUYECKUX
SBICHUN (st oOydaromuxcst ¢
OTPaHUYEHHBIMH BO3MOKHOCTSIMHU
3710POBBS);

- YMEeTb HCIOJb30BaTh peabedHO
TOYCUHYIO CHCTEMY OO0OO3HaYeHUU
JI. Bpaitns I 3aIucu
XUMHYECKHX (GopMyn (st CIembIx
1 C1abOBUIIAIINX O0YJArOIITUXCS);




JIIOJIEN: - MPUHUMATh
MOTHUBBI M apTyMEHTHI
JIPYTUX JIOJIEH NPU aHan3e
Pe3YyIbTATOB JICSITEIILHOCTH;
- IpU3HaBaTh CBOE IMPaBO U
[IpaBO JAPYIUX JIOJEH Ha
OIINOKHU;

- pa3BUBaTh CHOCOOHOCTH
MOHUMATh MHUpP C MO3UIUU
JPYroro 4eI0BeKa;

OK 07. CoxmelicTBOBaTHL
COXPAHEHHUIO OKPYXKAIOIIEH
CpeIbl,
pecypcocOepeKeHHIO,
MIPUMEHSATH 3HAHUS 00
W3MEHEHHUHU KIIUMaTa,
TIPUHIIMITBEI O€PEKITUBOTO
MIPOU3BOJICTBA, dPPEKTUBHO
JIENCTBOBATE
Ype3BbIUANHBIX CUTYAIHIX

B o0mact 5K0I0THYECKOTO
BOCIIUTAHHUS:

- c(hOpMHUPOBAHHOCTH
JKOJIOTUYECKON  KYJIBTYpHI,
MMOHNMAaHUE BIIHSTHUS
COLMAILHO-KOHOMMYCCKUX
MPOIECCOB HAa COCTOSIHUE
MPUPOAHON M COLMAIBHOU

Cpelbl, OCO3HaHHE
rI100aTBHOTO Xapaxkrepa
AKOJIOTUYECKHX MPOOIIeEM;

- MJIAHUPOBAHUE u
OCYIIIECTBJIEHUE JIEUCTBUN B
OKpyXKarolllel  cpene  Ha
OCHOBE 3HAHUA ejen
YCTOWYHBOTO pa3BUTHUA
YeJI0BEYECTBA; aKTHBHOE
HETIPUATHE JIEUCTBUH,
MPUHOCAIINX Bpell

OKpY>Kalolleu Cpere;

- YMEHHE IPOTHO3UPOBATh
HeOIaronpusITHbIE
9KOJIOTUYECKHE
MOCJIE/ICTBHS
MpEeANPUHUMAEMBIX
JNEUCTBUM, MNPENOTBPALATH
UX;
-pacuupeHue
NEeATEIbHOCTH
3KOJIOTUYECKOMN
HaIlpaBJIEHHOCTH;
- OBJaJCHUE
y4eOHO-
HCCIIeT0BATEIbCKOM,
IIPOCKTHOM M COLUAIbHOU
NEeATEIbHOCTH;

OIIbITa

HaBbIKaMH

- chopMHpPOBaTh MPECTABICHUS:
0 XUMHUYECKOM COCTaBIISIONICH
€CTECTBCHHOHAYYHOU KapTUHBI
MUpa, POJIM XUMHUU B TIO3HAHUH
SIBJICHUU MIPUPOBI, B
GOpMUPOBAHUM  MBIIUICHUS |
KYJIbTYPbI JIAYHOCTH, ee
(YHKIMOHATIBHOH  TI'PaMOTHOCTH,
HE00X0IUMO TUTS pereHus
MPAKTUIECKIX 3a71a4 u
DKOJOTHYECKH 000CHOBAHHOIO
OTHOIICHHSI K CBOEMY 3/I0POBBIO U
MPUPOJHON Cpelie;




I[IK 3.4. OpraHu3oBbIBaTh
BBITIOJTHEHUE
MPOU3BOJACTBCHHBIX
3a/laHui MOTYMHEHHBIM
IIEPCOHAJIOM.

- YMETb IJIAHUPOBATh u

BBIIOJIHATH XAMUYECKHUHN
IKCIIEPUMEHT

- yMETh MIPOTHO3UPOBATH,
aHaJII/IBI/IpOBaTB U OI€HuBaTb C
MO3UIIMH JKOJIOTUUECKOHU
0e30MmacHOCTH IMOCJIEICTBUS

OBITOBOM ®  TIPOM3BOJICTBEHHOM
JCATCIIBHOCTHU YCJIOBCKA.




2 CTPYKTYPA U COJAEP)KAHUE OBIIEOBPA3OBATEJBbHOM JJUCHUILJIAHBI

2.1. O0beM 0011e00pa3oBaTeIbHOM JMCHMIIJIMHBI M BUABI Y4e0HOH padoThl

IIpodeccuoHaTIbHO-OPHEHTHPOBAHHOE COMEPKAHNE PACCPETOTOUEHO MO pa3esiam

Bun yueOHo# padboTbl

O0BbeM yacoB

O0bem 00pa3oBaTeJbHOM NMPOrPaMMbI IM CIUTIJIVHbI 78
OCHOBHOE coJep/KaHue 35
B TOM YHCIIE:
TEOPETUYECKUE 3aHATHS 21
MIPAKTUYECKUE 3AHATUSA 14
IIpodeccrnoHaIbHO-0PHEHTHPOBAHHOE COIEPKAHMNE 43
B TOM YHCIIE:
TEOPETUYECKUE 3aHATUS 9
MIPAKTUYECKUE 3aAHATHUS 34

[IpoMe:xxyTOUHasI ATTECTAIIUA B
bopme nudpepeHunpoBaHHOrO 324eTa
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HanmenoBanue pa3zenoB U TeM

Conepsxanne yueOHOT0 MaTepraia (OCHOBHOE M TIPO(hecCHOHATBLHO-
OpPUEHTUPOBAHHOE), TA0OPATOPHBIC U MPAKTUYECKUE 3aHSATHUS

O0BeM
4acoB

dopmupyemble
oOmue u
npodeccuoHaIbHbIE
KOMIIETEHIINH

2

4

1 cemectp

Pazgea 1. O0mas u HeopraHuvdeckass XuMus

34

Tema 1.1.
CtpoeHune aTOMOB XUMHUYECKHUX
2JIEMEHTOB U IpUpoJa
XUMHYECKOM CBSI3U

Conepxanue yueOHOro Marepuasa

CoBpemeHHasi MoOJ€Ib CTPOCHHUS aToMa. OJEKTpOHHas KoHGUrypamus
atoma. Kraccupukanuss XUMHUYECKUX DIIEMEHTOB (S-, p-, d-DIIEMEHTHI).
BasienTHbIE 27€KTpOHBI. BaneHTHOCTh. DJIEKTPOHHAA TPUPOIA XUMUYECKOM
CBSI3U. DIEKTPOOTPULIATEIbHOCTh. KOBajieHTHAs CBA3b, €€ pa3HOBUIHOCTU U
MeXaHU3Mbl 00pa3oBaHusi (OOMEHHBIM W JOHOPHO-aKIenTopHbI). MoHnHas
CBs3b. Metamnueckass CBsA3b. BoxoponHas CBs3b. MEXMOJIEKYISIPHbIE
B3auMozeiicTBus. M30Tomnbl, OCHOBHOE U BO30YKJIEHHOE COCTOSIHUE aToMa,
rUOpUAN3aIs ATOMHBIX OpOUTAIICH.

Ilpogheccuonanvno-opuenmuposannoe codeprcanue

Ilpakmuueckoe 3anamue Ne 1 Cmpoenue amomoé XumuueckKux
INIEMEHM 08 U NPUPOOA XUMUUECKOU C8A3U

Pewenue npaxkmuueckux 3a0anmuti  Ha  COCMASNIeHUe  AJIEKMPOHHO-
epaghuueckux popmyn snemenmos 1—4 nepuodos. Pewenue 3adanuil Ha
UCNONb308AHUE  XUMUYECKOU CUMBONUKU U HA36AHUL COCOUHEHUL NO
HOMEHKAAMYpe MeNCOYHAPOOHO20 COI03ad Meopemudeckol U NPUKIaoOHOl
XUMUU U MPUBUATILHBIX HA36AHULL Ol COCMABNICHUS XUMUYECKUX (HopmyT
O08YXAMOMHBIX COCOUHEHULl (OKCUO08, CYabud0os, 2uopudos u m.n.) u
Opy2UxX HeOP2aAHUYECKUX COCOUHEHUL OMOCTbHBIX KIACCO8.

OK 01
IIK 3.4

Tema 1.2.
[lepronnyeckuii 3akoH 1 TabaMIIA
. . MenneneeBa

Copep:xxaHue y4e0HOro Mmarepuaja

Ilepuonnueckas cucrema xumuueckux dneMeHtoB J[.M. Menaeneesa.
O®usnueckut  cmbicn  [lepuonuueckoro 3akona .M. Menneneena.
3aKOHOMEPHOCTH  HM3MEHEHUsSI  CBOMCTB  XHMMHMUYECKHX  JJIEMEHTOB,
o0pa3yeMbIX HMMH TPOCTBIX M CIOXHBIX BEIIECTB B COOTBETCTBUH C
MOJIOKEHUEM XUMHUYECKOro osiemeHta B Ilepumonuueckoid cucreme.

OK 01
OK 02
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MupoBo33peHueckoe u HayyHoe 3HadeHue [lepmoamueckoro 3akona JI.H.
Mengeneesa. IIpornosst .M. MenneneeBa. OTKpbITHE HOBBIX XMMHUYECKHX
JJIEMEHTOB.

IIpakTyeckoe 3ansaTHe Ne 2
Ilepuoauyeckuii 3akon u Tabimna JI. U. MenaeneeBa

Pemienne mpakTUKO-OPUEHTHPOBAHHBIX TEOPETHUYECKUX 3aJaHUld  Ha
XapaKTepHU3aLuIo0 XAMUYECKHUX 9JIEMEHTOB «MeTainieckue /
HEMETAJUIMYECKUE CBOWMCTBA, DJEKTPOOTPHUIIATEIIBHOCTE M CPOACTBO K
AJIEKTPOHY XUMHUYECKHUX DJIIEMEHTOB B COOTBETCTBHE C HX DJIEKTPOHHBIM
CTPOCHHUEM M IIOJIOKCHUCM B HGpHOI[H‘-I@CKOfI CUCTEMEC XUMHNYCCKUX
snemenToB .M. Menaeneena.

Tema 2.1.
Tunbl XUMUYECKUX PEAKIUNA

Hpoq)eccuonaﬂbno-opueumupoeanuoe codepmauue:

Knaccugpuxkayuss ~u  munvl  XumMuweckux — peakyuti ¢ yyacmuem
HeopeaHuyeckux eeuwjecms. Konuuecmeennvie omHowleHUss 6 XUMUU.
OcHo6Hble KOMUYEeCMBEeHHble 3aKOHbl 8 XUMUU U pacuyembsl N0 YPAGHEHUIM
Xumuueckux peaxyuu. Monb Kax eouHuya KoIuuecmea eewecmed.
Monspuas macca. 3akonwl coxpanenus maccol u 3Hepeuu. 3akon Aeocaopo.
Monspuwiti 06vem 2azos. OmHocumenvHas NAOMHOCMb 2a308. Peaxyuu
KOMNIEKCO00pA3068aHUsl ¢ ydyacmuem HeOpeaHudyeckux eeujecmes (Ha
npumepe 2UOPOKCOKOMNIIEKCO8 YUHKA U ANFOMUHUSL).

Cocmaenenue ypagnenuii peakyuti COeOUHEHUsl, PA3IONCEHUS, 3aMeUeHs,
obmeHa. YpasHuenus peakyuil 2OpeHus, UOHHO20 O0OMEHAd, OKUCIeHUs -
soccmaHnosnenus. Pacuem KonuuecmeeHHblX Xapakmepucmuk UCXOOHLIX
sewecme U npodykmos  peakyuu.  Pacuem  KonuuecmeeHHvIX
Xapakxmepucmux npooykma peaxyuu cOeOUHeHus, eciu 0OHO U3 Beuecms
oano 6 usbwimke u/unu cooepacum npumecu. Pacuem maccosou unu
06beMHOT 00U 8bIX00A NPOOYKMA PeaKyuu cOeOUHeHUs Om meopemuiecKku
803M0JICHO20. Pacuem ob0vemnvix omunowenuii 2azos. Pacuem maccul
(0bvem, Konuyecmeo 6ewjecmea) nNPoOOYKMAa peakyuu, eciu O0OHO U3
seujecms O0aHo 6 BUOe pacmeopa ¢ ONpedeleHHOU MAccoeol 0oel
PACMBOPEHHO20 8eujecmaa.

Ilpakmuueckoe 3anamue Ne 3 Tunvl Xumuueckux peaxyuil

Ilpakmuueckoe 3anamue Ne 4 Ypaeuenus oKucieHua-60CCmMan081eHus

YPa6H€HMﬂ okucaenus-eoccmanosnenus. Cmenensv oxkucaenus. Oxuciumens
u eoccmanosumensv. OKUCAUMETbHO-80CCNAHOBUMENbHbIE peakyuu 6

OK 01
IIK 3.4
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npupO()e, npouseodcmeeHHbzx npoyeccax u IHCUSHEDEAMENbHOCU
Op2aAHU3MOS. OxuciumenbHo-80CCMAHOBUMENbHBIU nomeryuai Cpe()bl.
Cocmaenenue u ypasHusaHue OKUCiumenabHo-60CCNaHoOBUNE/IbHbLX peam;uﬁ
Memooom INNEKMPOHHOCO oananca. Tunuunvie HeopeaHudYecKkue okucaiumenu
u eoccmaHosumenu. 9]1@7(7’)’1]?0/11/!3 pacmeopoe u pacniaeos coJell.

Tema 2.2
DICKTPOIUTHYECKAS JUCCOIUAITIS
U MOHHBINA 0OMEH

Ilpogheccuonanvno-opuenmuposannoe codepicanue

Teopusa snekmporumuueckoui ouccoyuayuu. Peakyuu uonnozco obmena.
Cocmaenenue peakyuii UOHHO20 0OMeHA NYymeM COCMABLeHUs UX NOTHbIX U
COKPAWEeHHbIX UOHHBIX YpaeHeHull. [ uopoaus coneil. 3nauenue euopoiu3a 8
ouonocuueckux obmenmwvix npoyeccax. Ilpumenenue eudponrusa 6
NPOMBILULEHHOCTIU.

Hccneoosanue cpedvt pacmeopos conei, 00pa308aHHLIX CUTLHBIMU
CclabbiMu  NpomMoOAUMAMy, U UX Ppeakyuil ¢ pacmeopamu ujenoyu
kapoonama Hampus. Cocmasnenue peakyuti 2Uu0poau3a coJell.

NN

Ilpakmuueckoe 3anamue Ne 5 Inekmponumuueckasa ouccouuauus u
UOHHBLIL 0OMEH

Jlabopamopnoe 3anamue Ne 1 Peaxkyuu cuoponuza. Cocmaenenue
peaxyuil 2uoponusa coJeil.

OK 01
IIK 3.4

Tema 3.1.
Knaccudukanus, HoMeHKIaTypa U
CTPOEHHE HEOPTaHMUECKUX
BEIIIECTB

Conep:xxanue y4eOHOro MmarepuaJsa

IlpeqmMer HeopraHuuecko xXUMHUU. B3auMOCBA3b  HEOPraHUYECKUX
BemecTB. Kimaccudukarus HeopraHndeckux BemecTB. [IpocTeie u clokHbIe
BemecTBa. OCHOBHBIE KJIACCHI CIOXHBIX BEHIECTB (OKCHUJIbI, THAPOKCHU/IBI,
KHCJIOTHI, coysn). HoMmeHknaTypa M Ha3BaHHE HEOPTraHUYECKHX BEIECTB
UCXOISl W3 HMX XUMHUYECKOW (OPMYIIBI MIM COCTaBICHHE XHUMHYECKON
dbopMyIBl HCXOAS W3 Ha3BaHUS BEIIECTBA IO MEXIAYHAPOJHOW WU
TPUBHAITLHOW HOMEHKJIATYpE.

MexmMonekysapHble B3auMoaencTBus. Kpucraminoruaparel. ArperaTHble
cocrosiHUsl BemlectBa. Kpucrammueckue u amopdHble BemiecTBa. THITBI
KPUCTAJUTMYECKUX  pEIIeTOK  (aToOMHas,  MOJEKYJSIpHAs,  WOHHasi,
MeTaJlTN4ecKas). 3aBUCUMOCTh (PH3UYECKHX CBONCTB BEIIECTBA OT THUIA
KpUCTAJUTMYECKOW  pemeTkd.  [lpuumHBl ~ MHOrOoOOpa3usi  BEIIECTB.
CoBpeMeHHbIE TPEJCTABICHUS O CTPOEHUU TBEPHABIX, IKUAKUX U
ra3000pa3HbIX BeNeCTB. JKUIKHEe KPUCTAILIBI.

Ilpogheccuonanvno-opuenmuposannoe cooeprcanue

OK 01
OK 02
IIK 3.4

13




Ilpakmuueckoe 3anamue Ne 6 Knaccugurkayusa, nHomenkramypa u
CMmpOoeHue HeoP2aHuuecKux 6euiecme

Pewenue 3a0au Ha pacuem maccosoi 00nuU (MACCHL) XUMUYECKO2O
anemenma (coeounenus) 6 moaekyie (cmecu). Pewenue npaxmuueckux
3a0anull no Kiaccugukayuu, HOMeHKIamype u XUMUYecKum Gopmyram
HeOpeaHU4yecKux 6eujecme  pAa3IuyHblX  KIACCo8  (Hasvieamv U
cocmasnams Gopmyne XUMUYECKUX sewecms, onpeodensamy
NPUHAONEHCHOCMb K KIACCY).

Hcmounuku  xumuueckou ungopmayuu (Hayuynas u y4eOHO-HAYYHAA
aumepamypa, —cpeocmea  Maccogou uHgopmayuu, cemv Humepnem u
opyeue). Ilouck ungopmayuu no HA36aAHUAM, UOEHMUPDUKAMOPAM,
CMPYKMYPHOLIM (POPMYAAM.

Tema 3.2.
Du3uKko-xUMHUYECKHUE CBOMCTBA
HGOpI‘aHI/I‘IeCKHX BCIICCTB

ConepxxaHue y4eOHOro Marepuasa

XVMHYECKHE CBOWCTBA OCHOBHBIX KJIACCOB HEOPTaHMYECKHUX BEIIECTB
(OKCHIOB, TUAPOKCUAOB, KHCIOT, COJNed U J1p.). 3aKOHOMEPHOCTH B
M3MEHEHUHU CBOICTB MPOCTHIX BEIIECTB, BOAOPOIHBIX COCTUHEHHH, BHICIIMX
OKCHJIOB U THJIPOKCHUJIOB.

IIpodeccnoHaIbHO-OPHEHTHPOBAHHOE COJEPKAHUE

Memannwvt. Obwue @Qusuueckue u Xumuueckue COUCMBA MeEMALO8.
Cnocobvl nonyuenus. 3Hauenue Memanlo8 U HeMemailos 6 npupooe u
JHCU3HEDeSIMENIbHOCIU YeN08eKa U opeanu3mos. Kopposus memannog: 6uovl
KOppOo3uu, Cnocoowsl 3auumsl Memaios om KOppo3Uul.

Hememannvi. Obwue uzuueckue u xumuueckue ce0UCMEa HeMeMAall08.
Tunuunwvie ceovicmea memannoe I1Y-YII epynn. Kiaccugpukayus u
HOMEHKIamypa coeouHeHuti Hememannos. Kpyeoeopomuvl OuocenHvlx
971eMeHmo8 8 npupooe.

IIpakTuyeckoe 3ansaTHe Ne 7 @OuU3NKO-XMMHYECKHE CBOMCTBa
HEOPraHU4eCKHX BellecTB

OK 01
OK 02
IIK 3.4
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CocraBineHrue ypaBHEHUU XHMHUYECKMX PEAKIHN C y4acTHEM MPOCTHIX M
CJIOXXHBIX HCOPraHHMYCCKUX BCIICCTB: OKCHUAOB MCTAJZIOB, HCMCTAIIOB H
aM(pOTEepHBIX DJIEMEHTOB; HEOPraHMYECKUX KHUCJIOT, OCHOBAaHUU U
aM(OTEPHBIX THIPOKCUIOB, HEOPTAaHMUYECKUX COJICH, XapaKTePU3YIOLINX UX
CBOMCTBA.

Pemienne mpakTUKO-OPUEHTHPOBAHHBIX TEOPETHYECKHUX 3aJaHUld  HaA
CBOICTBA U MOJIyY€HHE HEOPTAaHUYECKUX BEIECTB.

Ilpogheccuonanvno-opuenmupogannoe cooeprcanue

Jlabopamopnoe 3anamue Ne 2 «Ceoiicmea memannoe u Hememaniioe)

HUccneoosanue qbu3uttecxux U  XUMUYECKUX CBOUCME MEemanios u
Hememannos. Peuwenue IKCnepUMeHmaibHvlx 3a0a4 no  ceoucmeam
XUMUYECKUM CBOUCMBAM MEMANN08 U Hememanios, no pacno3nasanuro u
noJjly4eHuro COCOUHEHUTI MemAallo8 U HeMEMAinos.

Tema 3.3.
HpOI/IBBOJICTBO HCOPIraHUYCCKUX
BCIICCTB. 3H8.‘-ICHI/IC nu HpI/IMeHeHI/Ie
B OBITY U Ha IIPOU3BOJICTBE.

Ilpogheccuonanvno-opuenmuposannoe codeprcanue

Obwue npeocmaenieHusi 0  NPOMBIULIEHHBIX — CNOCOOAX — NONYYEHUs.
XUMUYeckux eeuwjecmé (Ha npumepe NPoOU3BOOCMBA AMMUAKA, CEPHOU
kucromvr). Yepnas  u  ysemmaa  memannypeus.  Ilpakmuueckoe
npuMmeHenue INEKMPOU3A o7 NOLyYeHUs. WeNOUHbIX,
WeNoUHO3eMeNbHbIX Memannos u anomunud. Cmexkno u Cculrukamuas
npomuluiienHocmo. Ilpobiema omxo006 u no60UHbBIX NPOOYKMO8.

Ilpakmuueckoe 3anamue Ne 8 [Ipou3ze00cmeo Heop2anuyecKux eeuiecme.
3HaueHue u npumeHenue 8 Oblmy U Ha NPOU3B00CMEe

Pewenue npakmuxo-opuenmuposannvix 3a0anuii 0 poau HeOpeaHuyeckoul
Xumuu 8  pazeumuu  MeOUYUHbl, CO30AHUU HOBLIX MaAMepuanlos (8
cmpoumenscmee u Op. Oompacisix NPOMbIUIEHHOCMU), HOBbIX UCMOYHUKOS
oHepeuu (albMmepHaAmueHbvie UCMOYHUKU DHepeuu) 6 peuleHuu npoonem
9KOJI02UHECKOl, IHEpeemu1eckoll U nuuesol Oe30nacHoCiu.

OK 01
OK 02
IIK 3.4

2 ceMecTp

Pa3nea 2. Opranuyeckasi XMMHS

44

Tema 4.1.
Knaccudukanus, crpoeHue u

Conep:xxanue y4e0OHOro MmarepuaJja

OK 01
IIK 3.4
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HOMCHKIJIaTypa OpraHu4€CKux
BC€IICCTB

[IpenmMer opraHudeckod XUMHUHU. B3auMOCBsI3b HEOPraHMYECKUX U
OPraHWYECKUX BEIIEeCTB. XUMUYECKOE CTPOCHUE KaK MOPSAIO0K COSAMHEHUS
aTOMOB B MOJIEKYJIE COTJIACHO HX BAJEHTHOCTH. OCHOBHBIE MOJIOKEHUS
TEOPUH XUMHUYECKOTO CTPOCHHS OpraHWyYecKuX coeauHeHuid A.M.
bytnepoga. YraepoaHblii CKeJIeT OpraHNu4ecKou MOJIEKYJIBI.
MonekynsipHble W CTPYKTypHble  (pa3BEpHYTbIE,  COKpAIIECHHBIC)
XUMHUYECKHE (OpMYIbl. 3aBUCUMOCTb CBOWCTB BEIIECTB OT XMMHUYECKOTO
CcTpoeHust MoJieKys. M3omMepust u n3omepsl (CTpyKTypHasi, reoMeTprIecKas
(muc-tpanc  -uzomepus). KparHocTs xumuyeckod cBsizu. [loHsaTtne o
dbyHKIIMOHANBHOUW rpynme. [IpuHOUNBI KIaccUPUKAIUM  OPTaHUYECKUX
coelMHEHUI. MexXnyHapoiHasi HOMEHKJIATypa U MPUHIMIIBI HOMEHKIIATYPbI
OPraHUYeCKUX COCTMHEHUM.

Ilpogpeccuonanvno-opuenmuposannoe cooeprcanue

Ilpakmuueckoe 3anamue Ne 9 Knaccuguxauyusa, cmpoenue u
HOMEHKIamypa Opeanu4ecKux euiecmae

Homenxnamypa  opeanuueckux — coeOuHenuti  OMOENbHbIX  KIACCO8
(HacvluyeHHble, HEHACbIUEeHHble U apomamudeckue )2n1e8000pOO0bl,
cnupmol, (eHonvl, anvboecudvl, Kemowuvl, KapOOHOSble KUCIOmbl U Op.)
Cocmaenenue  nOAHBIX U COKPAWEHHBIX — CMPYKMYPHLIX — (hOpMYI
Op2aHUYeCcKux ewecms OmoenbHblX KIACCO8, UCNONb3Y UX HA38AHUS NO
cucmemamuyeckol Homenkaamype. Pacuemwvr npocmetiweii  ¢hopmynv
OpP2aHU4eCKOLl MOJIEKYIbl, UCX005L U3 JIeMEHMHO20 cocmasa (8 %).

Tema 4.2

Copep:xxanue y4e0HOro Mmarepuaja
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CBolicTBa OPraHNYECKUX
COEIMHEHUN

DU3UKO-XMMUYECKHE CBOWCTBA OPraHUYECKUX COEIUHEHUH OTIEIbHBIX
KJIacCOB (0COOCHHOCTH KJIacCH(DHMKAIMM M HOMEHKJIATYPbl BHYTPH KJlacca;
TOMOJIOTHYECKHH psit 1 o01mas Gpopmyina; nzomepus; GU3NIECKHIE CBONCTBA;
XHMHUYECKHE CBOMCTBA; CIIOCOOBI IMOTyUCHHUS )

—KHUCJIOPOJICOACPIKAIINE COSTUHEHHUS (CTUPTHI M IPOCTHIC dPUPHI, PEHOIIHI,
aJdbJACTUbI M KETOHBI, KapOOHOBBIC KHCJIOTBI W HUX IPOU3BOHEIC).
[IpakTueckoe TpUMEHEHUE OTWUJICHTIUKOJA, TJHIEpuHa, (eHona.
[Ipumenenue dopmanbaeruaa, alneTaibAeTIuia, YKCYCHOH KHUCI0Thl. Mblia
KaK COJIM BBICIITMX KapOOHOBBIX KHCJIOT. MOIOIIIHE CBOMCTBA MBIJIA;
—a30TCOJEpIKAIINE COCTUHEHUS (AMUHBI 1 AMUHOKHUCIIOTHI, OCIIKH).
Knaccudukanuss 1 0COOEHHOCTH OpraHUYECKUX peakmnuii. PeakimoHHbIe
ueHTpsl. Panukansl. [lepBoHavalibHbIE MOHSATHS O TUIAX UM MEXaHU3Max
OPraHNYEeCKUX PEaKIU.

IIpakTnyeckoe 3ansaTHe Ne 10 CBoiicTBa OpraHnyecKNX CoOeIMHEHHU I

Pelienue nenoyex npeBpaiieHuii Ha TEHETUYECKYIO CBSI3b MEXY KacCaMH
OpPraHMYEeCKUX COCIWHEHUH C COCTaBJIGHHMEM Ha3BaHMM OpPraHUYECKUX
COCMHEHUN 10 TPUBHAIBHON WM MEXKIYHAPOIHON CHUCTEMATUYECKOM
HOMEHKJIaType. PelleHune pacueTHbpIX 3a1ad MO YPaBHEHUSIM PEAKUUU C
y4acCTHEM OPraHUYECKUX BEIECTB.

JlabopaTopnoe 3ansitue Ne 3 «llosyyeHue 3TH/IeHa M HM3y4YeHHe ero
CBOWCTB»

[Monydyenune oTuneHa W3 JTaHONA B JIA0OPATOPUU U H3yYEHHUE €ro
bu3HYECKUX U XUMHUUECKUX CBOMCTB.

CocraBiieHue peakiuidi TPUCOECTUHEHUS U OKUCIICHHS Ha IPUMEpPEe ITHIICHA.
Pemenne pacyeTHeIX 3a7a4 C MCIOJB30BAHHEM IUIOTHOCTH Ta30B IO
BOZOPOZY U BO3IYXY.

IIpodeccnoHaIbHO-OPHEHTHPOBAHHOE COJlEPKAHNE

—npeoenvHble yeneeo0opoovl. lopenue memana kax 0OUH U3 OCHOBHBIX
UCMOYHUKO8 menia 8 npomviulieHnocmu u 6vimy. Ceoticmea npupooHvIX
Y271e8000P0008, HAXOHCOEHUe 8 NPUPOOe U NPUMEHEHUE ANKAHO8,
—HenpeoenbHble U apomamuyeckue  yeneso0opoowl. llonumepusayus
9MUNeHa KAK OCHOBHOe HaNnpasieHue e2o0 UCnoab3oeanus. I openue
ayemuiena KaxKk UCMOYHUK 8blCOKOMEMNEPAMYPHO20 NIAMEHU O CBAPKU U
Pe3KU MeMmainos;

OK 01
OK 02

Tema 4.3.

ConepxxaHue y4eOHOro MaTrepuasa
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Opranuyeckue BeIecTBa B
KU3HEACATCIBHOCTHU YCJIOBCKaA.
[Tpou3BOACTBO U IPUMEHEHNE
OpraHN4YC€CKUX BCIICCTB B
MIPOU3BOJICTBE

buooprannueckue coenunenus. llpumenenue u Ouonoruueckas poib
yrieBogoB. OKHCIIEHHE YIJIEBOJIOB — HCTOYHUK DHEPrUU  KUBBIX
opranu3moB. OOnacTu mpuMeHeHHs] aMMHOKUCIOT. IlpeBparienust OeiakoB
numm B opranuszMe. buonorumdeckue ¢GyHKIUU OenkoB. buomorndeckue
¢byHkuu kupoB. Poib opraHuueckoil XMMUU B pEUICHUH MpoOieM
numieBord Oe3onmacHoCTH. HyKIIEMHOBBIE KHUCIIOTBI: COCTaB U CTPOCHUE.
Crpoenue nykieotunoB. CocraB HykienHoBbix kuciot (JJHK, PHK). Pomb
HYKJIEMHOBBIX KUCJIOT B KU3HE/IEATEIIbHOCTH OPTraHU3MOB.

IIpodeccnoHaIbHO-0PHEHTHPOBAHHOE COJlEPKAHUE

Ilpouzso00cmeo  opeanuueckux ewjecms. NPoU300CME0  MemaHoud,
nepepabomka nepmu. Ilorusmunen Kax KPpYyRHOMOHHANCHBIL NPOOYKM
xumuuecko2o npouzeoocmea. Ilpumenenue smunena. I[lpouzeoocmeo u
npUMeHenue Kay4yKa U pe3umoi.

Cunmemuyeckue U UCKYCCMBEHHbIE BOJOKHA, UX CMPOEHUe, CEOUCMEd.
IIpaxkmuueckoe ucnonvzosanue  6onokon. Cunmemuueckue  NICHKU:
uzonsiyus Oisi NPo60008, MeMOPaHvl 0Nl ONPECHeHUs 800bl, 3AUUMHbLE
NAeHKU 015 asmomooOunell, Niacmoipu, xupypeudeckue nosesasku. Hoevle
MEXHONI02UU OANIbHEUULE20 COBEPUICHCMBOBANUSL NOTUMEPHBIX MAMEPUATLO8.
Ponv  opeanuueckoti xumuu 8 peweHuu npooremM  IHEPeemudecKou
bezonacnocmu, 6 pazeumMuu MeOUYuHbvl, CO30AHUU HOBbIX MAMEPUAILOS,
HOBbIX UCMOYHUKO8 DHEP2UU (AIbIMEePHAMUBHbIE UCMOYHUKU DHePIUlL).

Ilpakmuueckoe 3anamue Ne 11 Opzanuueckue eeujecmea 6
JocusnedeamenvHocmu  uenoeexka. Ilpouszsoocmeéo u  npumenenue
Op2aHUYeCKUX 6eulecme 6 NPOU3600cmee

Pewenue  npakmuxo-opueHmupo8aHuvlx — 3A0AHUL N0 COCMABLEHUIO
XUMUYECKUX — peakyull, — Ompanicarowjux  XUMUYECKYl0  AKMUBHOCMb
Op2aHUYeCcKux  CoeOUHeHUll 6  PAsIUuYHbIX  cpeoax  (NPupooHbIXx,
OUONI02UYECKUX, MEXHOSEHHDIX).

OK 01
OK 02
IIK 3.4

Tema 5.1.
Kunernueckue 3aKkOHOMEPHOCTH

Conep:xxanue y4eOHOIro MmaTepuaJja

OK 01
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MPOTEKaHUS XUMHUECKUX pPeaKlni

Xumuueckue peakuu. Kiaccupukamus XUMAYECKHX PEaKIui: 110
dazoBoMy cocTaBy (TOMOTEHHBIE | T€TEPOTCHHBIE), 0 HCIIOJIb30BAHUIO
Kataju3aTopa (KaTaJuTHUecKue U HekatamuTudeckue). CKOpOCTh peakliuy,
€€ 3aBHUCHUMOCTh OT pa3IUYHBIX (AKTOPOB: TMPHUPOIBI PEArHPYIOIIHX
BEIIECTB, KOHIIEHTPAI[UN PEarupyroUINX BEIIECTB, TeMIEpaTypbl (IIPaBHUIIO
Banr-I'odda), mmomamum  peakMOHHOW  TOBEPXHOCTH,  HaJIHYUs
Karainu3atopa. Ponb Karamu3aTopoB B MPUPOAE U IPOMBIIUIEHHOM
MpPOU3BOJCTBE. ODHEPrus aKTUBAUMUU. AKTUBUPOBAHHBIA  KOMILJIEKC.
Karanuzatoper u karanmu3. Ponp  karanmu3aTopoB B OpUpoae U
MPOMBIIUIEHHOM TPOU3BO/JICTBE.

Ilpogpeccuonanvno-opuenmuposannoe cooeprcanue

Jlabopamopuoe 3anamue Ne 4 H3zyuenue 3aeucumocmu  cKOpocmu
XUMUYECKOU peakyuu Om KOHUEHMPAuuu peazupyrouiux 6eujecme u
memnepamypbol.

Jlabopamopnas paboma Ha 66100p:

1. Jlabopamopuas paboma «Onpedenenue 3a8UCUMOCMU CKOPOCMU
peakyuu om KOHYeHmpayuu peacupyrowux eeujecmsy. Hccrnedosanue
3asucumMocmu  cKkopocmu peakyuu om KoHyenmpayuu. Onpedenenue
KOHCMAHMbL CKOPOCMU Peakyuu 2pa@uieckum mMemooom.

2. Jlabopamopnas paboma «OnpedeneHue 3a8UCUMOCIU  CKOPOCHIU
peakyuu om memnepamypsly. Hcciedosanue 3a8ucumMocmu  CKOpocmu
peakyuu om memnepamypul. Pacuem snepeuu akmusayuu peaxyuu.
Pewenue npaxmuxo-opuenmuposanHvix 3a0aHull HA AHAIU3 DAKMOPOS,
BIUAIOWUX HA USMEHEHUE CKOPOCMU XUMUYECKOU Peakyuu.

OK 02
IIK 3.4

Tema 5.2.
TepmoanHamMuuecKue
3aKOHOMEPHOCTU POTEKaHUS
XUMUYECKUX peakuui. PaBHoBecue
XUMHYECKUX peaKIui

Conep:xxanue y4eOHOro MmarepuaJja

Knaccupukanuss XUMHYECKUX  peaKIuii: 1o TermioBoMy 3 dekty
(9K30TEpMUYECKHE, PHIOTEPMHYECKHE), MO0 OoOpatuMocTu (oOpaTUMBbIE W
HEOOpaTUMEIE). TenmnoBbie 3¢ ekt XUMUYECKHUX peaKIuid.
Tepmoxumuueckue ypaBHeHUs. OOpaTUMOCTh peakIui. XHUMHUUYECKOe
paBHOBECHE M €ro CMEIIEHUE TOJ JACHCTBHEM pa3IU4HBIX (PAKTOPOB
(KOHLIGHTpalMsl peareHToB WM NPOAYKTOB  peakluu, JaBlICHUE,
TeMIeparypa) s CO3JaHHSI ONTUMAIBHBIX YCIOBUH TPOTEKAHUS
XUMHYECKHX TPOIECCOB.

[lonarue 00 »sHTamBIMM W SHTpornuu. DHeprus I'm6Oca. 3akon I'ecca u

OK 01
OK 02
IIK 3.4
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ciencTBUS W3 Hero. Ponb cMelieHWs paBHOBECHS B TEXHOJIOTHYECKHX
IpoIeccax.

Ilpogpeccuonanvno-opuenmuposannoe cooeprcanue

Ilpakmuueckoe 3auamue Ne 12 Ilpunyun Jle lllamenve

Brusinue paznuunvix ¢axmopoe na uzmenenue pAaGHOBECUs. XUMUHECKUX
peakyui. 3aKoH Oelcmeyrwux Macc U KOHCMAHMA XUMUYECKO20
pasnogecusi. Pacuemvr  pasnogecuvix  KOHyemmpayuii - peazupyrouux
seulecmas u npoodykmos peakyuii. Pacuemot mennosozo s¢ppexma peaxyuu.
Pewenue npaxmuko-opuenmuposannvix 3a0anuil Ha NPUMEHeHUe NPUHYUNA
Je-Illamenve 011 HAXONHCOCHUS HANPABLEHUS CMEWEHUs PABHOBECUs.
XUMUYECKOU peakyuu U aHaiu3 akmopos, eIusiowux Ha CcMeujeHue
XUMUYECKO20 PABHOBECUSL.

Jlabopamopnoe 3anamue Ne 5 «H3yuenue enuanus paznudHovix
¢axkmopos na cmeujeHue Xumuuecko20 pagHogecus)

Hccneoosanue 6nusiHus usmMeHeHUs KOHYEHMpPAyuu e6ewecms, peaxyuu
cpedbl U memnepamypvl HA CMeWeHUue XUMUUEeCKO20 PABHOBECUSL.
CpasneHue nonryueHHvix pe3yaibmamos ¢ meopemudecku NPocHO3UPYeMblMU
Ha ocHoee npunyuna Jle - [llamenve.

Tema 6.1.
JlucniepcHble cucTeMBbI M (PAKTOPbI
UX YCTONYUBOCTH

ConepxaHue y4eOHOro Marepuaja

Hucnepcusie cucteMbl. KommougHele cucteMbl. VICTUHHBIE pPacTBOPBHI.
PactBopenne kak (u3uko-xumMuueckuii mporecc. PactBopbl. CrocoOb
MIPUTOTOBJICHUS pactBopoB.  PactBopumocTh.  MaccoBas  nonst
pacTBOpeHHOro BemlecTBa. IIpenenbHO TONMyCTHMbIE KOHUEHTpPAUU U UX
HCIIOJIb30BaHUE B OLIEHKE HKOJIOTHMUECKOl 0€30MacHOCTH.

Knaccudukanust nucnepcHbIX cucteM mo coctaBy. CtpoeHune u (hakTopsl
YCTOMYMBOCTHU JIUCIIEPCHBIX CUCTeM. Pacrio3HaBaHMe UCTHHHBIX PacTBOPOB,
KOJUTOMIHBIX PACTBOPOB U IPy0OIUCTIEPCHBIX cucTeM. CTpOeHHE MUIICILIBL.
PaccenBanue cBeta npu MpOXOXJAEHUU CBETOBOIO IMydYKa Yepe3 ONTUYECKU
HEOTHOPOAHYIO cpeny (3ddexra Tunmans).

Ilpogheccuonanvno-opuenmuposannoe cooeprcanue

Ilpakmuueckoe 3anamue Ne 13 /lucnepcuvie cucmemsl u gpakmopvt ux
yCcmouuueocmu

Pewenue 3a0au na npuzcomoeieHue pacneopoe.
Pewenue NPpAKmMuUKO-OpueHmupoBaHHbIX PAaAcH4entHblx 3a0aHull HA4

OK 01
OK 02
OK 07
IIK 3.4
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oucnepcHvle Cucmemvl, UCNONb3YeMble 8 OblMOBOU U  NPOU3BOOCMBEHHOU
0esAmenbHOCmU  4eno8ekd, ¢ NO3UYUll  IKOJI02UYECKol Oe30nacHocmu
NOCIe0CMEULL U 2PDAMOMHBIX peuleHUll npoobJiem, C853aHHbIX C XUMUELL.

Tema 6.2.
UccnenoBanue cBOUCTB

ConepxxaHue y4eOHOro Marepuasa

[TpuroTroBneHne U N3y4eHHE CBONCTB AUCIIEPCHBIX CUCTEM Pa3HBIX BHUJIOB:

JUCTIEPCHBIX CUCTEM JIJISl UX CYCHEH3UH, SMYJIbCHH, KOJJIOMIHOTO pacTBopa. CpaBHEHUE CBONCTB OK 01
UIeHTU(DUKAITAN VMCTHUHHBIX U KOJUIOUIHBIX PACTBOPOB, BBISIBICHUE OCHOBHBIX Pa3inyuid OK 02
MEXY HUM. IIK 3.4
Ilpogpeccuonanvno-opuenmuposannoe cooeprcanue
Jlabopamopuoe 3anamue Ne 6 Ilpucomoenenue pacmeopos.
Hccnedosanue oucnepcnulx cucmem
Ilpucomosnenue pacmeopos 3a0anHOU (MOAAPHOU) KOHYeHmpayuu (¢
NPAKMUKO-OPUEHMUPOBAHHBIMU 80NPOCAMU), OnpeoeneHue cpedbl 800HbIX
pacmeopos.
Tema 7.1. Coaepixkanue yueOHOro MaTepuajia
OGHapyxeHHe HeOPraHMIeCKNX IIpakTnyeckoe 3ansaTue Ne 14 O0HapykeHHe HEOPraHNYEeCKHX OK 01
KaTHOHOB U aHUOHOB OK 02

KAaTHOHOB 1 AaHUOHOB

KauecTBeHHBIE XMMUYECKHE pPEaKIUU, XapaKTepHble [Isi OOHapyXEHUS
HEOPraHWYECKHUX BEIIEeCTB (KaTUOHOB M aHMOHOB). CocTaBiieHHnEe ypaBHEHUN
peakmuii oOHapyxeHHsi kaTuoHoB I-VI rpynm w aHMOHOB, B T.4. B
MOJICKYJISIPHON 1 HOHHOU (hopMax.

Peakuun oOHapyXeHUsI HEOPraHUYECKUX BELIECTB B pEabHBIX 00bEKTaxX
OKPYKAIOIEH CPENbL.

JladopaTropnoe 3ansaTue Ne 7 OOHapyKeHHE HEOPTaHUYECKNX KaTHOHOB H
AHHUOHOB

O06HapyxeHHe HEOpraHM4ecKux BemecTB (kaTtuoHoB [-VI rpynnm wnwm
AQHUOHOB) C HCIOJb30BAHMEM KAYECTBEHHBIX AHAIIUTUYECKUX PEaKLIUM.
JlaGopaTopHas paboTa Ha BBEIOOP:

1. «Anamutuueckue peakiuu katuoHoB I[-VI rpymmy». IlpoBenenue
KAYeCTBEHHBIX PEaKUUd, HCIONb3YyeMbIX il OOHApyKeHHs KaTHOHOB I
rpynnsl (Kanus, HaTpusl, Maraus, aMMoHus ), Il rpynmsl Ha mpumMepe Gapus,
III rpymnmet — cBuHIa, IV rpynmel — amromunus, V rpynmnsl - — kenesa (11 u
II), VI rpymmer — wukens. OmnucaHue HAOMIOJAEMBIX SBICHHA U
COCTABJICHUE XUMHYECKUX PEAKIUH.

2. «AHaIUTUYECKHE peakuuu aHUOHOB». [IpoBejeHHE KaueCTBEHHBIX
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peaKIuii, ICTIOJIb3yeMBbIX JIJII OOHAPYKEHUsI aHHOHOB: KapOoHaTa, ¢ocdara,
cynedara, cynbhuga, HUTparTa, xjopuaa u Ap. Onucanue HaOII01aeMbIX
SIBJIEHUM M COCTABJICHUE XUMHYECKUX PEAKIUM.

Tema 7.2. IIpakTnyeckoe 3ansaTue Ne 15 OOHapy:KeHHe OPraHM4YeCKHX BellecTB
OOHapyXeHne opraHM4ecKux OT/IeJIbHBIX KJIACCOB C HCMOJIb30BAHHEM Ka4eCTBEHHBIX pPeaKuuii

BELIECTB OTAEIBHBIX KJIACCOB C KauecTBeHHBIC XUIMHUECKHE PEAKIIUH, XapPAKTEPHBIC IS OOHAPYKEHUS

UCIIOJIb30BAHNEM KAYECTBEHHBIX | OT/AEIbHBIX KIACCOB OPraHMYECKUX COSAMHEHUMN: (DEHOJIOB, allbIETU/IOB,
peakuuit Kpaxmaja, YKCYCHON KUCIIOTbl, aMUHOKHCIIOT U JIp.

Jlenarypauust G€IKOB NPU HArpeBaHUH, LIBETHBIE PEaKI[UU OEIKOB.

CocraBiieHHe KaYeCTBEHHBIX peaKInii 0OHAPYKEHUS OPTaHUIECKUX

COETMHEHUH OTAENbHBIX KJIaCcCOB.

OK 01
OK 02

Tema 8.1. Ilpogheccuonanvno-opuenmuposannoe cooeprcanue

Xumust B ObITY 1 Ilpakmuueckoe 3anamue Ne 16 Xumusn ¢ ovimy u npou3e00cmeeHHoul
HpOI/I?)BOI[CTBeHHOﬁ ACATCIIbHOCTHU oessmenbHoCmu ueiloeexKa

enoBeKa Okonoeuueckas bezonacHocme nocne0Ccmeutl Ovimosot u

NPOU3B00CMEEHHOU 0esIMeNbHOCMU YeN08eKd, CA3AHHAL ¢ NepepabomKoll
gewjecms, HNOUCK U AHAIU3 XUMUYECKOU UHGOpMayuu u3 pasiuiHblx
UCMOYHUKO8 — (HAYYHASL U YYeOHO-HAYYHAs Jumepamypd, Ccpeocmed
Mmaccosotl ungopmayuu, cemov Unmepnem u opyeue).

Keticvl (c yuemom 6yoyweti npogheccuonanvHoli OesmenbHOCMU) Ha AHATU3
ungopmayuu 0 NPoU3BOOCMEEHHOU OeAMENbHOCMU YeNl08eKd, C8A3AHHOU C
nepepabomKkol U NOLYYEHUEeM 6ewecms, d mMaKkxce ¢ IKOI0SUYECKOl
bezonacrocmvio.

3awuma keiica: Ilpeocmaeienue pesyibmamos peuieHusi Kelcog
(6blcmynieHue ¢ npezenmayueii)

OK 01
OK 02
OK 04
OK 07
IIK 3.4

IIpome:xkyTouHasi arrecranusi B popme 1upepeHIUPOBAHHOIO 3a4€eTa

Bcero

78
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3. YCJIOBHUSI PEAJIM3ALIMU IPOTPAMMBI OBILIEOBPA3OBATEJILHOI
JACIUATLITAHBI

3.1. MarepuajabHO-TeXHHYECKOE O0ecneyeHne peain3anuu padoyeii mporpaMMsl

Peanuzanus pabodeld mnporpamMMbl y4eOHOH AMCHUILIMHBI OOEcledYeHa CIEAYIOIINMMU
CHEIMAIbHBIMU TOMEIIEHUSAMU:

Y4eOHast ayauTopusi AJIsE MPOBEICHUS JIGKIIMOHHBIX (TEOPETUYECKUX) U TPAKTHUECKUX
3aHATUN, TEKYIIEr0 KOHTPOJS UM MPOMEXKYTOUYHON aTTecTallud — KaOMHET COIHUalbHO-
SKOHOMHMYECKUX JUCLHUTUIHH.

VMK no pucuuniuse, IM1aKTHYECKU MaTepual.

L. TIK, mynpTrMennitHOe 000py10BaHHE

Komnerorep—1 mir.

II. JTutieH3noHHOE TpOrpaMMHOE OOecIIeueHne

MicrosoftWindows (moroBop Ne 7810 ot 14.09.2021 nmo 30.11.2022), Microsoft Office
Professional Plus (moroBop Ne 7810 ot 14.09.2021 no 30.11.2022), Zoom (OecrimaTHas Bepcus) —
cBoOoHO-pacnpocTpansemoe [10.

3.2. UnopmannonHoe odecnevyeHne peaausamun padoueil mporpaMmmbl

Jns peanuzanuy mporpaMMbl 001eo0pa3oBaTeNbHOM TUCHUIUIMHBI OMOIHMOTEUHBIH (oH
UMEET MeYaTHbIE, JIEKTPOHHbIE 00pa3oBaTeNbHbIE U HH(POPMAIIMOHHBIE PECYPCHI.

3.2.1. OcHOBHbIE HCTOYHUKH

1. Iabpuensa O.C. Xumusa. 10 xmacc : 0a30BBI  YpPOBEHb : YYEOHHK IS
obpa3zoBarenbHbix opranm3aimii / O. C. I'abpuensa, U. I'. Octpoymos, C. A. Cnagkos. - 4-e u3.,
crep. - Mockaa : [Ipocsemenne, 2022. - 128 c. - TeKCT : HEMOCPEICTBEHHBIN.

2. la6puenssn O.C. Xumums. 11 kmacc : 0a30Bblif  ypoBeHb : Yy4YeOHUK JJist
obpazoBarenbubix opranm3anuii / O. C. 'abpuensH, U. I'. Octpoymos, C. A. Cnagkos. - 4-e u31.,
crep. - Mockaa : [Ipocsemienue, 2022. - 128 c. - Tekcr : HeMOCpeACTBEHHBIM.

3.2.2.J/lonoJTHUTEIbHbIE HCTOYHUKH

. Xwummsa. 3amaynuk : ydeOHoe mocobue Jnsi  cpeaHero  MpodeCCHOHATBLHOTO
obpazoBanusi /| 1O. A. JlebeneB [u ap.]; mom obOmei pemaknuerr I'. H. ®aneeBa. — Mocksa :
WznarensctBo HOpaiit, 2023. — 236 c. — (IIpodeccuonansuoe obOpazosanme). — ISBN 978-5-

9916-7786-8. — Texkcr : anekTpoHHbI // OOpa3oBarenbHas miatdopma FOpait [caiit]. — URL:
https://urait.ru/bcode/513091 (mara obpamenus: 14.03.2023).
2. Xumus :  yuyeOHWUK  JUIsi  cpeaHero  MpogeCCHOHAIBHOTO  0Opa3oBaHUs /

1O. A. Jle6eneB, 1. H. ®aneeB, A.M. onybes, B.H.IllamoBan; mox oOmel pemakiuei
I'. H. ®ageeBa. — 2-¢ wu3a., mepepad. m gom. — Mocksa: M3marensctBo [Opaiir, 2023. —
431 c.— (IIpodeccuonansHoe obpazoBanue). — ISBN 978-5-9916-7723-3. —  Tekcr
AJICKTPOHHBIN /l O6pazoBaTenpHas maTdopma FOpaiit [caiiT]. — URL:
https://urait.ru/bcode/513073 (nara obpamenus: 14.03.2023).

3.2.3. UuadpopmMaumnoHHbIE pecypchbl
1. DnexktponHas O6ubmmoreka mo xumuH: [caldT] — htths//www.chem.msu.su/- (mara oGparmenus

10.04.2023). — TekcT: 37AeKTPOHHBIN

2. NutepHer-u3ganue ans yuureneid «EctecTBeHHble Haykm»: [caift] - htths// www.enauki.ru/ -
(mata oopamenns 10.04.2023). — TekcT: 2MeKTPOHHBIN

3. Metomuueckas razera «llepBoe ceHtssOpsi»: [caiiT] — htths// www.lseptember.ru/ - (mara
obpamenus 10.04.2023). — TekcT: 31eKTPOHHBIN

4. XKypuan «Xumus B mkone»: [cait] — htths// www.hvsh.ru/ - (mata obpamenus 10.04.2023). —
TeKCT: AIEeKTPOHHBIN

5. Kypnan «Xumus u ku3Hb»: [caiit] — htths// www.hij.ru - (mata oOpamenus 10.04.2023). —
TeKCT: AIEeKTPOHHBIN
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4. KOHTPO.JIb U OIEHKA PE3YJIbTATOB OCBOEHU
OBIIEOBPA30OBATEJIBHOU JUCHUIIJIMHBI

KoOHTpob M OLIEHKAa pacKpbIBAIOTCS 4YEpe3 IUCLUIUIMHAPHBIE PE3YJIbTaThl, YCBOCHHBIE
3HAHHUS W MPUOOPETEHHBIE 00YJYAIONTMMUCS YMEHUS, HAMpaBJICHHbIC Ha (DOPMUpOBAHUE OOIIMX
po(ecCHOHABHBIX KOMIIETCHITHIA

Pe3ynbratel 00ydeHus
(Bnagenusi, ymenusi, OK, I1K)

IToka3aTenu o1leHKH

Tun oLeHOYHBIX MEPONIPUATHUI

Baagern:

CUCTEMOU
3HAHUM,

- BIAJIETh
XHUMHYECKHX

KOTOpasi BKJIIOYAET:
OCHOBOIIOJIAraloIe MOHATHS
(XMMUYECKUH 3JIEMEHT, aTOM,

AJICKTPOHHAS o0oouka
aToma, s-, p-, d-3JIeKTpOHHBIE
opOuTanu

aTOMOB, HOH, MOIIEKYIa,
BaJICHTHOCT,
AIIEKTPOOTPHUIIATEIHHOCTB,
CTENeHb OKHCJICHUS,
XUMHUYECKasi CBSI3b, MOJb,
MOJIIpHasi Macca,

MOJISIPHBIN 00BeMm,
YIJIEPOIHBIN CKEJIET,
G yHKIIMOHATBHAS TPYIITA,
panukar, u3oMepusl,
U30MEpPbI, TOMOJIOTUYECKUI

psii, TOMOJIOTH,
YIIAEBOIOPOABI, KUCIOPOI- U
a30TcoaepIKaIIne
COCTMHEHUS,

OHOJIOTHYECKH aKTUBHBIE
BelecTBa (yriaeBoAbl, >KUPHI,
OeNKu), MOHOMEp, TOJUMED,

CTPYKTypHOE 3BEHO,
BBICOKOMOJICKYJISIPHBIE
COCIMHEHMS,
KpUCTANTNYECKass  peIIeTKa,
TUIIBI XUMHUYCCKUX

peakimit (OKHCIIUTETBHO-
BOCCTAHOBUTENIbHBIE,  JK30-

U DHJIOTEPMUYECKUE, pEaKLIUU
MOHHOTO 00MEHa), pacTBOp,
JEKTPOJIUTHI,
HEOJICKTPOJINTLI,
ANEKTPOIUTHYECKAS
JucconManus,

OKHUCJIUTETb,
BOCCTAaHOBUTENb,  CKOPOCTH
XUMHYECKON peaKIuu,
XUMUYECKOE  paBHOBECHE),

BJIaJiceT CUCTEMOM
XUMUYECKHX 3HAHUH, KOTOpas
BKJIIOYAET:
OCHOBOITOJIATaloIe TOHSITHS
(XMMUYECKUH JIEMEHT, aTOM,

AJICKTPOHHAS 006osouka
aToma, s-, p-, d-2JIEKTpPOHHBIE
opOuTanu

aTOMOB,  HWOH,  MOJIEKYJa,
BaJICHTHOCT,
AIIEKTPOOTPHUIIATEIHHOCTD,
CTENEHb OKHCJICHUS,
XUMHUYECKasi  CBSI3b,  MOIIb,
MoOJIIpHas Macca,

MOJISIPHBIN o0BeMm,
YIJIEPOIHBIN CKEJIET,

(GyHKIIMOHATBHAS TPYIIA,
pamuKai, U30Mepus, H30MEPHI,

TOMOJIOTHYECKUN pAn,
TOMOJIOTH,
YIJIE€BOJIOPO/IbI, KHUCIOPOA- U

a30TCoIepIKaIlne COSUHEHUS,
OHOJIOTUYECKU AKTUBHbBIE
BeliecTBa (yrJIeBOMABI, JKHPBI,

Oenku), MOHOMEp, IMOJIUMED,
CTPYKTYpHOE 3BEHO,
BBICOKOMOJICKYIISIPHBIC

COCJIMHEHUS, KPUCTAILTMUECKAs
pEeUICTKA, TUIIbI XUMHUYCCKUX
peakimit (OKUCTHTENBHO-
BOCCTaHOBUTCJ/IBHBIC, 9K30-
u SHJIOTEPMHUECKHE,
peakly HOHHOTO OOMCHA),
pacTBop,

SJICKTPOJINUTBI, HCIJICKTPOJIUTEI,
ANEKTPOITUTHIECKAST
Juccouuanus,

OKHCITUTEITb,
CKOPOCTh
pEaKInH,
XUMHNYCCKOC
TEOPHUH U
XUMHNYCCKOI'O

BOCCTAHOBUTEIb,
XUMHUYECKON

paBHOBECHE),
3aKOHBI  (TEOPHS

IIpakTnueckue 3anstus Ne 1,2




TEOPHH U 3aKOHBI (Teopus
XUMHNYCCKOTI'O

CTpOECHUS OpPraHUYECKUX
BemectsB  A.M. Bytneposa,
TEOpUSA  DJIEKTPOTUTUUYECKOUN
JHCCOLIMALINH,

nepuoauueckuii 3akon J[.U.

CTPOEHHUS OpraHUYeCKUX
BemectB A.M. bytiepona,
TEOpUA  DJIEKTPOJIUTHYECKOU
JHACCOLMAlUHU, TTEPUOINYECKUI
zakon  JI.W. Menneneesna,
3aKOH COXpaHEHUsi MAaccChl),

3aKOHOMEPHOCTH,

Meneneena, 3aKOH | CHMBOJMYECKHI SI3BIK XHMHH,
COXpaHEHUS Macchl), | GaKTOJOTUUECKHUIN CBEACHUS O
3aKOHOMEPHOCTH, CBOICTBaX, COCTaBe,
CUMBOJINYECKU I S3BIK | MOJYyYeHUH U 0e30IacHOM
XUMHUH, (haKTOJIOTHUECKUH | UCTIONE30BAHUN

CBEJICHHUS O BOXHEHIINX HEOPraHUYECKUX
CBOICTBaX, COCTaBe, | U OPraHMYECKUX BEIIECTB B
MOJIydeHUH MW 0e30macHOM | OBITY H

UCIIOJIb30BaHUNU MPAKTUYECKONH  JIEATEIBHOCTH
BaXHEHMIIINX HEOPraHMYECKHX | YeIOBEKa;

U OpPraHUYECKUX BEIECTB B

OBITY U

MIPAKTUYECKOW JIESTEIbHOCTH

YelloBeKa;

OK 01, OK 02, OK 04, OK 07

- BJIaJE€Th OCHOBHBLIMU | BJIAJIETh ocHoBHBIMH | JTaGoparopHbie 3aHsTHs Ne 1-7
METOIaMH HAYYHOTO | METOJaMH HAy4YHOTO
MO3HAHUS BEIIECTB U MO3HAHUS BEIECTB U
XUMHUYECKAX SIBIICHUN | XUMUYECKUX SIBJICHU I
(mabmronenne,  uU3MepeHue, | (HaboIeHue, HU3MEpPEHHE,
IKCIIEPUMEHT, OKCIIEPUMEHT,
MOJICTUPOBAHUE); MOJICTUPOBAHUE);

OK 01, OK 02, OK 04, OK 07

YMerTh:

- YMETH BBIABJISITH | YMEET BBISBISATh XapaKTEPHbIC
XapakTepHble TMPU3HAKK U | IPU3HAKM U B3aWMOCBA3b
B3aUMOCBSI3b W3YYECHHBIX | U3YYEHHBIX MOHATHH,
MOHATHUH, MIPUMEHSATH | IPUMEHATh COOTBETCTBYIOIINE
COOTBETCTBYIOLIME TIOHATHUA | OHATHS IIPU

npu ONMUCAHUU CTPOEHUS U CBOMCTB
ONMCAHUU CTPOEHUSA U | HEOPraHUYECKUX u
CBOMCTB HEOPraHWYECKUX M | OPraHUYECKUX

OPraHU4YeCKUX BEIIECTB M HX IPEBPAILCHUM;
BEILECTB M UX NPEBPAILCHUI; | BBISBIATH B3aUMOCBS3b
BBIABJISTh B3aMMOCBSI3b | XUMUYECKUX 3HaHUU c
XUMHYECKHUX 3HaHUI C | MOHATUSAMHU u
MOHATUSAMHU U | IPEACTABICHUSIMHU IPYTHUX
MIPEACTABICHUSAMU APYTUX €CTECTBEHHO-HAY4YHBIX
€CTECTBEHHO-HAYYHBIX MPEIMETOB;

IIPEMETOB;

OK 01, OK 02, OK 04, OK

07, 11K 3.4

YMETH WCIIOJIb30BaTh | yMEET ucnonb3oBath | [Ipaktuueckoe 3ansarue Ne 3
HAaUMEHOBAHMS XMMHUYECKUX | HAMMEHOBAHHUS ~ XUMHYECKHX
COEIMHEHUI COEMHEHUN MEXIyHApOIHOTO

MEXKTYHApOTHOTO COr03a

COI03a  TEOPETUYECKOI u




TEOPETUYECKOMN u
MPUKIIAJTHON XUMHUU U

MPUKJIAAHON XUMUHU U

TPHUBHUAJIBHEBIC Ha3BaHUA

TPUBHUAJIbHbBIE HA3BaHUs | BA)KHEHIINX BEUIECTB (ITHUIICH,
BAYKHEUIINX BEIIECTB | alleTUJICH, TIUIEpUH, (EHOII,
(aTHIIEH, areTuieH, | GopMabaeru, YKCyCHast
TJIMIEPUH, deHomn, | KUCHOTA, TIMLWH, YrapHBIA
dbopmanbaerusu, YKCYCHas | ras, yrieKucCHbIi ra3, aMMHak,
KHCIIOTa, TJIMIMH, YTapHBIM | raiieHas W3BECTh, HEralieHas
ras, YTIIEKUCIbII ra3, | U3BecTb, MHTHEBas cola H
aMMHaK, TalleHas W3BECTh, | APYTUX), COCTABISATH (OPMYIIBI
HeraieHas U3BECTb, | HEOPTAaHUUECKUX u
NMUTbEBasi COJa W JIPYTUX), | OPraHUYECKUX BEIIECTB,
COCTaBJISITh (dbopMyIbl | ypaBHEHUS XUMHUYECKHUX
HEOPTraHUYECKHUX U | peakiui, OOBSICHATH ux
OpraHUYECKUX BEIIECTB, | CMBICIT; OJITBEPKIATh
ypaBHEHUS XUMUYECKUX | XapaKTEepHbIE XUMUYECKUE
peakuuid, 00BSACHITH,  HX | CBOIMCTBa BEIIECTB
CMBICJI; IOATBEPKAATh COOTBETCTBYIOIIMMHU
XapaKTepHble  XUMHYECKHE | SKCIIEPUMEHTAMH U 3alUCSIMU
CBOMCTBa BEILIECTB | YPAaBHEHHI XUMHUYECKHUX
COOTBETCTBYIOLIUMH peaKIuii;

HKCIIEPUMEHTAMH U 3aIUCIMU

ypaBHEHUI XUMHYECKHUX

peaKuuii;

OK 01, OK 02, OK 04, OK

07, 11K 3.4

- YMeThb  YCTaHaBIUBAaTh | YMEET yctaHaBiauBarth | [Ipaktuueckue 3ansatust Ne 3,4
MPUHAJICKHOCTh U3YYEHHBIX | TPUHAAJIEKHOCTh N3YUEHHBIX
HEOPraHUYECKUX U | HEOPTraHUYECKUX u
OpPraHMYECKUX BEIIECTB K | OPraHUYECKUX  BEIIECTB K
ONpeZieieHHbIM KJIaccaM U | ONpeZeNieHHbIM  KjaccaM H|
rpymnmam COEAMHEHHH, | TpyIInam COEIMHEHMI,
XapaKTepu30BaTh UX COCTAB U | XapaKTepU30BaTh UX COCTaB U
Ba)KHEHIIIIE CBOICTBA; | BaXKHEHIIIIE CBOMCTBA;
OTIpeIeNATh BU/JIBI | OTIPEIEINATD BU/IBI
XUMHUYECKAX CBSsI3EN | XUMHYECKUX CBsi3el
(koBasIeHTHaA, HWOHHAs, | (KOBaJIEHTHAS, HMOHHa,
MeTaInyecKas, MeTaJuInuecKasi, BOJOPOJIHAs),
BOJIOPOJIHAS), THUIIBI | TUIIBI KPHUCTAIITUIECKUX
KPUCTAJUIMYECKUX  PEIIETOK | PEIIETOK BEILECTB;
BEIIECTB; KIAaCCU(PUIIUPOBATh | KJacCH(DHUITMPOBATH

XUMUYECKUE PEaKLIVH;
OK 01, OK 02, OK 04, OK
07,1IK 3.4

XUMHYCCKUC PCAKIIUU;

- yMeTh IUIAaHUPOBATh |
BBITIOJIHATH XUMHAYECKUU
AKCTIEPUMEHT (MIpeBpaIcHUs
OpTraHU4YCCKUX BCHICCTB IIpHU

HarpeBaHUH, MOJTy4eHue
TUJIEHA U M3Y4YEHHE €ro
CBOICTB, KauyeCTBCHHEIC
peakiuu Ha AIbJICTUIEL,

Kpaxmall, yKCYCHYIO KHCIIOTY;

yMeer IUTAHUPOBATD u
BBITIOJIHATH XUMHUYECKUHU
AKCTIIEpUMEHT  (TIpeBpaIlECHUS
OpraHU4YC€CKUX BCHICCTB IIpHU
HarpeBaHuu, MOJTy4YeHUe
THJIEHA W U3Yy4EHHE €ro
CBOICTB, KadyeCTBCHHEBIC
peakuuu Ha AIbJICTUIBL,

Kpaxmall, YKCYCHYIO KHUCIOTY;

JlaGopaTtopusbie 3ansaTust Ne 1-7




JICHATypaIHsI
OEenKOB TpU  HArpeBaHMUH,
[BETHBIE PEaKIMH OCIKOB;
IPOBOJIUTH PEAKIIMH MOHHOTO
oOMeHa, OmpenensaTh Cpery
BOJIHBIX PAaCTBOPOB,

Ka4eCTBEHHBIE pEaKIWH Ha

cynedar-,  kapOoHaT- U
XJIOpUI-aHUOHBI, HAa KaTHOH
aAMMOHHSI, pemiarb

JKCIIEPUMEHTAIIbHBIE 3a/1a41
no Ttemam "Mertamibel" u
"Hemeramisr") B
COOTBETCTBUU C TMpaBWIAMU
TEXHUKH O€30MMacHOCTH TpH
oOpalleHuu ¢ BEemecTBaMU U
1a60paTOPHBIM
o0opynoBaHueM;
NOPEJCTaBIsATh  PE3yJbTaThl
XUMHUYECKOTO JKCIIEPUMEHTA
B (hopme 3amucu ypaBHEHUH
COOTBETCTBYIOIIUX PEAKIUN U

JICHATypaIHsI
OenTKOB ~ TpU  HarpeBaHHH,
[[BETHBIC pEaKIUu  OCIKOB;
MPOBOANTH PEAKIIMA HOHHOTO
oOMeHa, OmpenesiTh Cpeny
BOJIHBIX PaCTBOPOB,
KayeCTBEHHBIC PEAKIHA Ha
cynbdar-, KapOoHaT- u
XJIOPUI-aHUOHBI, Ha KAaTHOH
aAMMOHHSI, pemiars
IKCIIEPUMEHTAJIBHBIC 3a/1a91
no temam "Metamwiel" U
"Hemeranmsr") B
COOTBETCTBUU C TMpaBUIAMH
TEXHUKH O€30MacHOCTH TpHU
oOpaleHuy ¢ BEIIeCTBAMH H
1a60paTOPHBIM

o0opynoBaHueM;
IPE/ICTaBIIATh pEe3yJIbTaThI
XUMHYECKOTO  AKCIEPUMEHTA

B (hopme 3ammcu ypaBHEHUH
COOTBETCTBYIOIIUX PEAKUUN H

(GopMynupoBaTh BBIBOABI Ha | (HOPMYIUpPOBAaTh BBIBOJBI Ha

OCHOBE 3THX PE3YJIbTAaTOB; OCHOBE THX PE3YJIbTaTOB;

OK 01, OK 02, OK 04, OK

07,11IK 3.4

- yMEThb  aHaJU3UPOBATh | YMEET aHanu3upoBath | [Ipaktuueckue 3ansatus Ne 5, 6,
XUMHUYECKYI0 HMH(OpMALHUIO, | XUMHUECKYI0  HH(popMmaruio, | 7

NOJYy4YaeMyl0 M3  pa3HbIX | IOJIy4aeMyl0 U3 Pa3HbIX

HUCTOYHHUKOB (cpeacTB | HCTOYHUKOB (cpencts

MaccoBO# MH(GOpPMAIUH, CETh | MACCOBOM MH(GOPMAIINH, CETh

WHTepHer u npyrue); WHTepHer u apyrue);

OK 01, OK 02, OK 04, OK
07,1IK 3.4

- YMETh IPOBOJUTH PACUETHI
0 XUMUYECKUM (opMyrIaM U

YpaBHEHUSAM XUMHYECKHUX
peaKuuit c
HCIIOJIb30BaHNEM

buznuecKux BEJINYMH,

XapaKTepU3YIOIINX BEIIeCTBa
C KOJIMYECTBEHHOW CTOPOHBI:
Macchl, o0bemMa (HopMajbHbIE

YCIIOBHSI) rasos,
KOJIMYECTBA BEIIECTBA;
UCIIOJIb30BAaTh CHUCTEMHBIE
XUMHUYECKHE  3HAHUA  JUIA
HPUHATUSA peuieHuin B
KOHKPETHBIX KU3HEHHBIX
CUTyallusiX, CBS3aHHBIX C
BELIECTBAMHU U 1754
IPUMEHEHUEM;

OK 01, OK 02, OK 04, OK

yMeeT TPOBOJUTH pacueThl IO
XUMHUYECKHM (hopMyam U
YpaBHEHHSIM XUMHYECKHX
PEAKLHIA C UCIIOJIB30BAaHUEM
(bU3UIECKUX BEJIMYMH,
XapaKTePU3YIOIINX BEIIECTBA C
KOJINYECTBEHHOU CTOPOHBI:
Macchl, oO0bemMa (HOpMallbHBIC

yCIIOBUSI) Ta30B, KOJIMYECTBA
BEIIECTBA; UCII0JIb30BaTh
CUCTEMHBbIE XUMHUYECKHE
3HaAHUA JJIA IMPUHATHA
pemieHnii B KOHKPETHBIX
KHU3HCHHBIX CUTyaluix,

CBs3aHHBIX C BEIICCTBAMH U HUX
MMPUMCHCHHUCM,

[TpakTueckue 3anstus Ne 1-15




07,1IK 3.4

- YMETh COONIOAaTh IMpaBHia
9KOJIOTUIECKU
[EJIeCO00Pa3HOT0 TIOBEICHUS
B OBITYy ®W  TPYIOBOM
JEATeNIbHOCTH B LEIIX
COXpaHEHHsI CBOETO 3JI0POBBS
U OKpYXarolled ITPUPOLHOMN
Cpepl;
YUUTHIBATh
BO3JICHCTBUS
OpTaHU3MBI

OIaCHOCTb

Ha  JKUBBIC

OIPENCIICHHBIX

BEIIECTB, IIOHUMAsi CMBICI

MOKa3aTelst MpeeIbHON
JIOIYCTUMOM KOHLIEHTPALUU;

OK 01, OK 02, OK 04, OK 07

ymMeer  coOmoaaTh
9KOJIOTUIECKU
1EJIeCO00Pa3HOTO MOBEACHMUSI B
OBITY u TPYyIOBOM
JeSITeIbHOCTH B EJIAX
COXpaHEHHsSI CBOETO 3I0POBBS
U OKpYXKaWIleW NpUPOAHOU
Cpepl;

IpaBuia

YUUTHIBATH OITACHOCTH
BO3JICHCTBUS Ha JKUBLIE
OpraHU3MBI OTpeICTICHHBIX
BEIIECTB, IIOHUMAas  CMBICH
MOKa3aTelst MpeaeIbHON

JIOTTYCTUMOM KOHIICHTPAIUH;

Vel onpoc no Teme 8.1
[TpakTnueckue 3anstus Ne 8, 16

- YMETh TNPHUMEHATH 3HAHUS
00 OCHOBHBIX JOCTYITHBIX
METO/aX TIO3HAHUS BEIIECTB
U XUMUYECKUX SIBICHUHN (AIIs
oOydJaronmxcs C
OTpaHUYEHHBIMU
BO3MOKHOCTSIMHU 3JI0POBBSI);
OK 01, OK 02, OK 04, OK 07

yMeeT NPUMEHSATh 3HaHHS 00
OCHOBHBIX AOCTYIIHBIX
METO/IaX TO3HAHHs BEUIECTB U
XUMHYECKUX  SIBJICHUH  (IJ1s
oOydJaronmxcs c
OrpaHUYCHHBIMU
BO3MOKHOCTSIMHU 3/I0POBBSI);

VYcerasiil onpoc o teme 1.1.

- YMETh HCIIOJb30BaTh
penbeHO TOUCUHYIO CUCTEMY
ob6o3nauennit JI. Bpaiins st
3aMUCH XUMHYECKHX (HOpMYyIT
(most CJIEIIBIX u
C71a00BUIAILINX
oOydJaronuxcs);

OK 01, OK 02, OK 04

YMEET UCIIOIb30BaTh PEIbePHO
TOYCUYHYIO CUCTEMY
ob6o3nauennii JI. Bpaitnsa nms
3aMACH XUMHUYECKUX (QopMys
(st cmenbIX ¥ CIaboBHIAIINX
oOyJaromuxcs);

Ycernbiil onpoc o teme 1.2.

- yMeThb IUIaHUPOBaTh U
BBITIOJTHSATH XUMHUYECKUHA
9KCIIEPUMEHT;

OK 01, OK 02, OK 04, OK
07,11K 3.4

yMeeT
BBITIOJTHSATH

AKCIIEPUMEHT;

MJIAHUPOBATh u
XUMHYECKUN

JlaGopaTtopusie 3ansaTust Ne 1-7

- yMeTh NPOTHO3UPOBATH,
aHAJM3UPOBATh U OICHUBATH
C TIO3WIHUM DKOJOTHYCCKOM
0€30ITaCHOCTH  MOCJIEICTBUS
OBITOBOM Hu
MPOU3BOACTBEHHOM
JIeSITEILHOCTH YeJIOBEKA.

OK 01, OK 02, OK 04

yMeeT MPOTHO3UPOBATH,
AQHAJIM3UPOBATh U OIEHUBAThH C
MMO3UITIHN 3KOJIOTHYECKOMH
0€30I1aCHOCTH [IOCJIEACTBUS
OBITOBOI M MPOW3BOACTBEHHON
JIeSITEILHOCTH YeJIOBEKa.

Vel onpoc no Teme 8.1
IIpakTnueckue 3anstus Ne 8, 16

HNmeTs npeacrabiieHue:

- HMMETh MPEICTaBICHUE O
XAMHYECKON COCTaBIISIIOLLIECH
€CTECTBEHHO-HAYYHOH
KApTUHBI MHpA, POJIM XUMHH
B [TIO3HAHUU

SIBJICHU U [IPUPOABL, B
(GbopMUPOBAHUN MBIIUICHUS U

UMEET  NPEICTABIICHHE 0
XAMHYECKON COCTABIISIIOLLIECH
€CTECTBEHHO-HAYYHOH
KapTUHBI MHUpA, POJIU XUMHUH B
MTO3HAHUH

SIBJICHUH HPUPOIBIL, B
(GbOopMUPOBAHUN MBIIUICHUS U

VYcernsiil onpoc no teme 1.1,
[Ipaktuueckue 3anstust Ne 1, 2




KYJIBTYpPbl ~ JIMYHOCTH, €€
(byHKIMOHATBHOM
TPaMOTHOCTH, HEOOXOIUMOMN
JUIS PEIICHUS] MPaKTHYCCKUX
3a1a4 u 9KOJIOTHYECKH
000CHOBAaHHOIO
OTHOIIECHHUS K
3I0POBBIO |
cperne;

OK 01, OK 02

CBOEMY
IIPUPOJHOMN

KYJIBTYPBI JTIAYHOCTH, ee
byHKIMOHATBHON
TPaMOTHOCTH,  HEO0OXOJAMMOMH
JUIS  PEUICHUS TMPAKTHUECKUX
3a1a4 u 9KOJIOTHYECKH
000CHOBAaHHOI'O

OTHOIIECHHUS K CBOEMY

3I0POBBIO M IPUPOTHOM CPEIC;
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