MunucTepcTBO 00pa30BaHus M MOJIOICKHOM nmonuTuku CBepIOBCKOM obmacTu
I'ocynapcTBeHHOE aBTOHOMHOE NPO(heCcCHOHAIEHOE 00Pa30BaTEIbHOE YUPEKIECHUE
CBepu10BcKO# 00acTu «Y pajIbCKUM MONUTEXHUUECKUN KoUK — MeKpernoHalIbHbIN LIEHTP
KOMIIETEHIIAI

PABOYAS ITIPOTPAMMA OBIIIEOBPA3OBATEJIbHON YYEFHOM
JANCHUITJINHBI

OV/.04. Xumus

JUTSI cTieiMalibHOCTH (Tipodeccun)

40.00.00 IOpucnpynenuus

ExatepunOypr
2023 ron



Pazpabotunk: @amepuna Mapus Anexcanoposna T'AIIOY CO «YpanbCKUil MOTUTEXHUYSCKHUI
komtemx - MIIK»

CornacoBanue pabodeil mporpaMMbl yaeOHOM 00111e00pa3oBaTeIbHON YIeOHOM TUCITUTUTHHEI
OV]].04. Xumus nponIeHO.



COJEP)KAHUE

OBbILIASA XAPAKTEPUCTHUKA PVAEO‘IEI‘/JI ITPOI'PAMMBbI
OBIIEOBPA30OBATEJIBHOU YYEBHOU JUCIIAIIJIMHBI

. CTPYKTYPA MU COJAEPKAHHUE OBIIIEOBPA30BATEJIBHOM
YYEBHOU JUCIIUITJIMHBI

. YCJIOBUSI PEAJIU3ALIMU OBLIEOBPA3OBATEJIBHOM YYEBHOM
JTUCHUIINHBI

. KOHTPOJIb n OLIEHKA PE3YJbTATOB OCBOEHMUA
OBIIEOBPA30OBATEJIbHOU YYEBHOU JUCIIUIIJIMHbI



1. OBIIAA XAPAKTEPHCTHUKA PABO‘{EI\/'I ITPOI'PAMMBbI
OBIMEOBPA3OBATEJIbHOU YYEBHOU JUCIIUITIJIMHDbI

OVJ[.04. Xumus

1.1. MecTo IMCUMILTHHBI B CTPYKTYpe o0pa3oBaTeiibHoil nporpammsel CIIO:
Pabouass mporpamma 00mIe00pa3oBaTeNbHON yYE€OHOW JMUCHUIUIMHBI SBIISCTCS YaCThIO
OCHOBHOM oOpasoBarenbHOi mporpamMmbl B cooTBeTcTBUM ¢ PI'OC CIIO 40.00.01 IlpaBo u
opranuzanus coruainbHoro obecnedenus, 40.00.02 [IpaBo u cynebHOE aIMUHHCTPUPOBAHUE,
BXOJSAIICH B YKPYITHEHHYIO IpyIy cneruaibHocTed (mpodeccuii) 40.00.00 FOpucnpyneniums

1.2. Hean u miiaHupyemble pe3yibTAaThbl OCBOCHUS QU CIUIINHBI:

1.2.1. lleapb AMCHUNIMHBI
Copepxanre MpOrpaMMbl 00IIe00pa3oBaTeIbHON yueOHON aucuurInHbl OCHOBBI XHMHH
HaIpaBJIEHO Ha JIOCTHXKEHUE PE3yJIbTaTOB €€ U3YUYEeHUS B COOTBETCTBUH ¢ Tpeboanusimu OGI'OC
COO c¢ yueroMm npodeccronanbHoi HanpaBienHocTrn @I'OC CIIO.

1.2.2. Il.nanupyemble pe3y/bTaThl OCBOEHHsI 00111€00pa30BaTeIbHOH Y4eOHOM TUCUMILUINHBI B

coorBercTBUM ¢ PI'OC CIIO u Ha ocHoBe PI'OC COO

Ocoboe 3Ha4eHne TUcHUIuIMHa uMeeT pu GopmupoBannu u pazsutun OK u [1K

Oomme n
npogeccHOHAJIbHbIE
KOMIIeTeHIMH

Ilnanupyemble pe3yJibTaThl 00y4eHH s

Oommue

I[I/ICIIHHJ'[I/IHapHBIe

OK 01 Beibupats
CIIOCOOBI peIICHUSI
3agay
poheCcCUOHATBHOMN
esITeIbHOCTH
PUMEHHUTEIILHO K
Pa3INYHBIM
KOHTEKCTaM

B yacTu TPy10BOr0 BOCIIMTAHUS:
FOTOBHOCTh K TPYyHdy, OCO3HAHHE
[ICHHOCTH MacTepCTBa, TPYyA0I00ue;

- TOTOBHOCTh K aKTHUBHOM
IeITEIbHOCTH  TEXHOJIOTHMYECKOM
COLIMAIbHOU HaIIpaBJIEHHOCTH,
CITOCOOHOCTD MHULIUUPOBATD,
[JJAHUPOBATH M CaMOCTOSITEIIbHO

BBITIOJIHATH TAKYIO JESTEIBHOCTD;
UHTEpEC K pa3IMuHbIM cdepam
npodecCHOHATBLHOM 1eATENbHOCTH,

OBJyagenue YHUBEPCAJIbHbIMHU
YueOHBIMHU MO3HABATEJLHLIMH
e CTBUAMM:

a) 0a30Bble JJOrHYeCcKHe AeHCTBHS.

- CaMOCTOSITENIbHO (POPMYJIHPOBATH U
AKTyaJIM3UpOBaTh npobuemy,
[paccMaTpuBaTh €€ BCECTOPOHHE;

- YCTaHABIMBATh  CYLIECTBEHHBIN
[MPU3HAK HIIN OCHOBAaHUA JJI5]
CpPaBHEHMS, KJIaccu(puKauu 17l
0000IIEHNS;

ONpEAENATh LEINU JACSITEIbHOCTH,
3aaBaTh MapamMeTpbl U KPUTEPUH HUX
TOCTHKEHUS;

- BIaJIETh CUCTEMOM XMMHYECKUX 3HAHMH,
KOTOpPasl BKJIIOYAET: OCHOBOIIOJNArarolIne
MOHATUS (XMMHYECKHI DJIEMEHT, aTOM,
PIIEKTPOHHAs 000JI0YKa aToma, s-, p-, O-
DIIGKTPOHHBIE OpOWTaNM aTOMOB, HOH,
MOJIEKYJIa, BaJICHTHOCTD,
PIEKTPOOTPHULIATENLHOCTb, CTEIIeHb

OKHCJICHUSI, XUMHYECKas CBs3b, MOJIb,

MOJIIpHast Macca, MOJISIPHBIM — 00BeMm,

YIJIEpOAHBI  CcKeneT, (DyHKUHMOHAIbHAas
rpynma, paaukall, H30Mepus,
p4n,

KHucjiopoa-

HU30MEpBHI,
TOMOJIOTMYECKHUI TOMOJIOTH,
YTJIEBOAOPOIBL, u
A30TCoJIepAKALIHEe

OUOJIOTUYECKHA

COCJIMHEHMSL,
aKTHUBHbIC  BEILECTBA
(YyrmeBombl, KUDHI,

CTPYKTypHOE

BBICOKOMOJICKYJIAPHBIC

Oenkm), MOHOMED,

mormMep, 3BEHO,
COEIHEHMS],
KpI/ICTaHJ'II/I‘IeCKaSI pemeTKa, THUIIBI|
XUMHYECKUX PEaKiuil (OKHUCIUTETBHO-
BOCCTAHOBUTCIIBHBIC, DK30-H]

OHIOTCPMUYCCKUC, peakunun HOHHOTI'O|

oOMeHa), pacTtBop,

HEAJIEKTPOJIUTHL,

SJICKTPOJIUTHI,|
QJICKTPOJIUTUYCCKAasi|




- BBIABIATH  3aKOHOMEPHOCTH M|
[IPOTUBOPEYUS B PacCMaTPUBAEMBIX|
SBJIICHUSX

- BHOCUTH KOPPEKTUBBI B
[1€ATEIbHOCTD, OLICHUBATH
COOTBETCTBUE PE3YyJbTAaTOB  LEIM,
OLICHMBATb  PHUCKM  IIOCIEACTBHMN
1A TEIbHOCTH;

- pa3BUBAaThb KPEAaTUBHOE MBIIUICHUE
[IPY PELIECHNH )KU3HEHHBIX POOIEM

0) 0a3oBbIe HCCJae10BaTeLCKUE
melicTBUA:
- BJIQJACTh  HaBBIKAMH  y4eOHO-
MCCIIEIOBATEIIBCKOM M IIPOEKTHOMH|
eATeIbHOCTH, HaBbIKAMH Pa3peIIeHuUs
po0Jem;

- BBIABIIATH IPHYMHHO-CJICICTBEHHBIC
CBS3M W aKTyaJlM3UpOBATh 3ajady,
BBI[BUTATh THUIIOTE3Y €€ PCLICHHS,
HaXOIUTh apTyMEHTBI JU1S]
TOKa3aTeIbCTBa CBOMX YTBEPIKICHUH,
3amaBaTh IMapamMeTpel W KPUTEPUY]
pCILCHUS;

- QaHAJIM3UPOBATH IMOJYICHHBIC B XOJE
peleHus 3aJa4u pe3yJIbTaThI,
KPUTHICCKH OIICHUBATh
ITOCTOBEPHOCTb, IIPOTHO3HPOBATH
M3MEHEHHE B HOBBIX YCIIOBUSX;

YMETh TICPEHOCHTh 3HAHHUS B
MO3HABATEIIBHYI0O U TMPaKTUYECKYIO
00J1aCTH >KU3HEICATEIIEHOCTH;

YMETh HMHTETPUPOBATh 3HAHUS U3
[Pa3HBIX MTPEIMETHBIX 00J1acTel;

- BBIIBUTATh HOBBIC WJIEH, MPEAararh
OpUTHHAIILHBIC TTOIXO0/IBI U PEIICHUS;

- CIOCOOHOCTh MX HCIIOJIL30BAaHUS B

[MO3HaBaTEeJILHON COIIAJILHON|

[IPAKTUKC

u

ux|_

nucconuanus, OKHCITUTEIb,
BOCCTAaHOBUTENb, CKOPOCTh XHUMHYECKOH
PEaKkuy, XUMHYECKOE  PaBHOBECHE),
TEOpUH ¥ 3aKOHBI (TEOPHS XUMHYECKOTO
CTpPOEHHSA OpPraHUYecKUx BemnecTs A.M.
byTiepoBa, Teopus 3NEKTPOIUTHUCCKOMU
rccolanuu, nepuoandeckui 3akou .M.
MeHeneeBa, 3aKOH COXpaHEHHUSI MacChl),
3aKOHOMEPHOCTH, CHMBOJHYECKUN S3BIK
XUMHH, (HAKTOJIOTHYECKHE CBEICHHUS O
CBOMCTBax, COCTaBe, IIOJYyUYCHUU U
0e301MacHOM HWCIOJIB30BAaHUH BaKHEHIITNX
HEOPTraHUYECKUX U OPTaHUIECKUX BEIECTB
B OBITY W MPAKTHUYECKOH AEATEIHHOCTH
UeITOBeKa;

- YMCTD BBIABJIATH XapPAaKTCPHBIC IIPU3HAKY
M B3aUMOCBSI3b M3YYCHHBIX TIOHSTHH,
MPUMCHATL COOTBCTCTBYIOIIWE TIOHATHA
[IPU ONMCAHUM CTPOCHUS U CBOMCTB
HEOPTaHMYECKUX F OPTaHNIECKHX BEIIECTB
150

1504 [IPEBPAILCHU;

XUMHUYCCKUX

BBISIBJIATD

B3aHMOCBSI3b 3HaHAM C
[MOHSATUSMU U MPEACTABICHUAMH OPYIHUX
€CTECTBEHHOHAYYHBIX MPEIMETOB;

YMETh HCIOJIb30BaTh HAMMEHOBAHUS]]
XUMUYECCKUX COeIMHEHHU
MEKYHAPOJIHOIO COI03a TEOPETUUECKOU U
MPUKIAAHOW XUMUM W TPUBUAIBHbBIC
Ha3BaHUS BaKHEUIUX BENMIECTB (ITUIICH,
(henom,

ALICTHIICH, TJIMOCPUH,

(dopmanbaeru, YKCyCHas KHCJIOTA,
[JIMIWH, yrapHbld TIa3, YIJIEKUCIBIA ras,
AaMMUaK, TalleHass W3BECTb,
coma W JIpyTuXx),

COCTABJIATHb (1)OpMy.]'II>I HCOPraHN4YCeCKux H

HEramcHasd

M3BCCTh, IIMTHCBAA

OpPTaHUYCCKUX BCIIICCTB, YpaBHCHUSA

XUMHUYECKUX peakluud, OOBACHATh UX

CMBICIJI; MMOATBCPIKAATH XAaPAKTCPHBIC

XUMHUYECKHE CBOMCTBA BEIIIECTB|
COOTBETCTBYIOLIIMMH 3KCIIEPUMEHTAMU U
B3aMUCSIMU ypaBHEHUI XUMHYECKHUX]|
[peaKiuii;

- YMETb yCTAHAaBIIMBaTh NPHUHAIECKHOCTH
M3y4EeHHBIX HEOPraHUYECKUX il
OPTaHUYECKHUX BELIECTB K ONPEIEICHHBIM
KlaccaM M CpylmaM  COSAUMHEHHH,
XapaKTepU30BaTh UX COCTaB U Ba)KHEUIINE

CBOﬁCTBa; OMnpeACATb BUABI XUMUNYCCKUX]

CBsI3El (koBasIeHTHAS, HWOHHAsI,




METaJITUYeCKasi,  BOJOPOJHAs),  THUIIBI
KPUCTAJUIMIYECKUX  PEIICTOK  BEIIECTB;
KJIACCU(PUITMPOBATh XUMUUYECKUE PEaKIUY;
- chopMHpOBaTH TPEACTABICHHUSA: O
XUMUYECKOU COCTaBIISIIOIIEH
©CTECTBCHHOHAYYHO!N KapTHHBI MUPA, POJIH
XUMHAW B TIO3HAHWHW SBJICHUH IPUPOIIBI, B
(hOPMUPOBAHUU MBIIIICHHS U KYJIbTYPbI
ITAYHOCTH, ee (hyHKITMOHATBHOH]
TPaMOTHOCTH, HEOOXOIMMOMN VISl PEIICHUS
[MPaKTUYECKUX 33a4 M DKOJOTUYCCKU
000CHOBAaHHOTO OTHOIIEHHS K CBOEMY
3II0POBBIO U IPUPOJIHOM CpeIe;

-  yMeTh TPOBOAMWTH  PAacCYeThl  TIQ
XUMHYECKUM (GopMyJlaM U YpaBHEHHSIM
XMMHUYCCKUX PEaKIUil ¢ HCIOJIb30BaHUEM
(hM3MYECKUX BEIWYHH, XapaKTEePH3YIOIINX
BEILIECTBA C KOJIMYECTBEHHOW CTOPOHBHL:
Macchl, o0beMa (HOpMallbHBIE YCIIOBHS)
ra3oB, KOJTMYIEeCTBA BEIIIECTBA;
MCIIOJIB30BAaTh CHUCTEMHBIC XUMHUYCCKHUC
BHAHWS U1 TPUHATHS PEHIeHWH B
KOHKPETHBIX  JKU3HEHHBIX  CHTYaIlusX,
CBA3AaHHBIX C BeIIleCTBaAMHU u Hux

[pUMEHEHHEM
OK 02. B 0061acTi HEHHOCTH HAYYHOTO TIO3HAHUSL:- YMETh TNIAHUPOBATH U BBIIOJHSITh
M crioib30BaTh - copMHPOBAHHOCTH MHPOBO33PEHHS,XMMHUYECKHIA SKCIIEPUMEHT (TIPEBPAIICHHUSI
COBPEMEHHBIE COOTBETCTBYIOLIETO COBPEMEHHOMY|OPTaHHIECKUX BEIIECTB IIPH HAIPEBAHKH,

Cpe/cTBa MoHCKa, YPOBHIO pa3BUTHA HAYKH U OOIECTBEHHON[IOTYYEHNE ITUIIEHA U U3YUYEHHUE €T0

[MPAKTHKHW, OCHOBAHHOI'O Ha JHAJIOI¢ CBOﬁCTB, KauCCTBCHHBIC PCAKIINU HaA
aHaJIn3a U

KYJIBTYpP, CIIOCOOCTBYIOLIETO OCO3HAHUIO@IIBACTHIIBI, KPAaXMall, YKCYCHYIO KUCIIOTY;

MHTEPIPETALINU
CBOET0 MECTa B MOJIUKYJIBTYPHOM MUpE;  [MeHaTypauus OeJIKOB IPH HarpeBaHUH,

MH(pOpMaluu U .
- COBCPHICHCTBOBAHUC SA3bIKOBOH HIBCTHBIC pCAKIITNN 6€J'IKOB; MMpOBOJAUTH

MHOPMAIMORHBIC |y re s croit KYJIBTYPbl Kak CpeJCcTBapeaklii HOHHOTO OOMEHa, OTIPeIeNATh
TCXHOJIOTHH JUIA B3aMMOJIEHCTBHA ~ MEKIY  JIIOABMH chpez[y BOJIHBIX PACTBOPOB, KAYECTBEHHbIE
BBINIOJTHCHUA 3a1aY  (mo3HaHUS MUPA; peakuuu Ha cynbdar-, kKapOoHaT- U
NpOQECCUOHATIBHOM |- O0CO3HAaHWE  IEHHOCTH  HAay4YHOM[XJIOPHM/-aHHOHBI, HA KATHOH AMMOHHSL;
esaTenbHOCTH eI TeTbHOCTH, TOTOBHOCTD OCYILECTBISATHPENIATh SKCIIEPUMEHTAIBHBIC 3a/1a4H 110
[TPOECKTHYIO u nccrnenosareibckyoremam "Metamnbel" u "Hemeramner") B
nesITeIbHOCTh MHIMBUIYAIbHO U B TPYIIIIE;|COOTBETCTBHH C IPABUIAMH TEXHUKH
OBnazieHne yHHUBEPCAIbHBIMU Yy4eOHBIMHU[O€30IIaCHOCTH MIPH OOPAIIEHUH C
M03HABATEILHBIMHE JICHCTBUSMU: BEIIECTBAMU M Ta00OPaTOPHBIM

B) pabota c nHOpMaIueit: 000pyIOBaHUEM; TIPE/ICTABIATh

- BIQJETh  HABBIKAMH  TOJYYCHUSPE3yTbTAThl XUMUYECKOTO IKCIIEPHMEHTA
MHQOpPMAIMK W3 KCTOYHHKOB DPa3HBIX[B OpME 3aIicy YpaBHEHHH

TUIIOB, CaMOCTOATEJIFHO OCYIIECTBISTHCOOTBETCTBYIOIINX PEAKLIUi 1

MOWCK, aHallM3, CHUCTEMATH3aliio  H((POPMYIUPOBATH BBIBOJIBI HA OCHOBE DTHX

MHTCPIPCTALUIO I/IH(i)OpMaI_[I/II/I Pa3JINYHBIX[PE3YJILTATOB,

BUIOB 1 ()OPM MIPEICTABIICHUS;




- CcOo3/aBaTh TEKCTHl B  Pa3IMYHBIX]
dopmarax ¢  yd4eToM  Ha3HaYCHUS
MHGOpMAIMK M IICJICBOH  ayJMTOPUH,
BEIOMPAS ONITUMAJTBHYIO bhopmy]

MPCACTABJICHUA U BU3YyaJIU3alUuu,
OLICHMBATH

OOCTOBCPHOCTD,)

TIETUTUMHOCTD nHpOpMaIHH, ee|
COOTBETCTBHE TIPABOBHIM U MOPAJIbHOA
STUYECKUM HOpMaM;

HCIIOJIBb30BaTh CpE€aACTBA
I/IH(l)OpMaHI/IOHHI)IX 1 KOMMYHHUKalIUOHHBIX]|
TEXHOJIOTHM B pE€UI€HNN KOTHUTHUBHBIX,
KOMMYHUKATUBHBIX W OpPTraHU3allMOHHBIX
3aJa4

SPrOHOMHKH,

c colOmoaeHneM TpeboBaHHI

TEXHUKH 0€30IacHOCTH,)
TUTHEHBI, pecypcocOepekeH s, TPaBOBBIX|
158 STUYECKUX

HODM, HOPM|

MHGOPMAIMOHHOM O€30MMaCHOCTH;
- BJIAACTbL HABbBIKAMHU pAaCIIO3HABAHUSA U
BamuThl THOOPMAIIUU, THPOPMAITMOHHOM

0€30I1aCHOCTH JTUYHOCTH;

- YMETh aHATU3UPOBATH XUMUYECKYIO
H(pOPMAITHIO, TTOTYIaeMyI0 U3 Pa3HBIX
MICTOYHUKOB (CPEACTB MacCOBOM
nH(pOpMaIuu, ceTh IHTepHET U Ipyrue);

- BJIaJI€Th OCHOBHBIMH METOIaMH
HAYYHOTO MO3HAHUS BEIICCTB U
XMMHUYCCKUX SIBIICHUH (HaOII0ICHIE,
M3MepeHHe, SIKCIEPUMEHT,
MOJCITHPOBAHUE);

- YMETh MPOBOJIUTH PACUYETHI 110
XUMHYIECKHM (HOPMYJIaM U ypaBHEHHUSIM
XUMHYECKHX PEaKLHii ¢ HCIIOJIb30BAaHUEM
(bU3NUECKUX BEIMYMH, XapaKTePUIYIOLIHX
BEIECTBA C KOJIMYECTBEHHON CTOPOHBI:
Macchbl, 00beMa (HOpMaJIbHbIE YCIOBUS)
ra3oB, KOJIMYECTBA BEILECTBA;
MCII0JIE30BATh CUCTEMHbBIC XHUMHUUECKUE
SHAHWS U1 IPUHSTYS PELICHUHN B
KOHKPETHBIX JKH3HCHHBIX CHTYaIIUsIX,
CBsI3aHHBIX C BEIICCTBAMU U UX
[PHUMEHEHUEM

OK 04. DddextnBHO
B3alMOJICHCTBOBAThL U
paboTath B
KOJJIEKTUBE U
KOMaH e

TOTOBHOCTH K CaMOpa3BUTHIO,

CaMOCTOSITETEHOCTH U CAMOOIIPEACTICHUIO;
-OBJIAJ[CHUE

HaBBIKAMH y4e0HO-|

FCCIIeTOBATEIBbCKOM, MIPOEKTHOM 5|

COITMATLHOM JeSITEIIHLHOCTH;
OBajeHue YHHUBEPCATbHBIMH
KOMMYHHUKATUBHBIMH JICHCTBUSMMU:

0) cOBMeCTHAS IeATSIBHOCTD:

IIOHUMATb n HCIIOJIb30BATH|

MpEUMyIIECTBA KOMaH/HOM 3|

WHIMBH Ty aJTbHOU PaOOTEHI;

- [IpUHUMATh  Leln COBMECTHOMU
esITEeNbHOCTY, OpraHU30BbIBATh 3|
KOODIMHUPOBAaTh  JEHCTBUS IO  €¢

JTOCTHKEHUIO: COCTABIISITH TIJIaH ICHCTBUMN,
[pacrpenenarTb pojd C YYEeTOM MHEHUH
Y4aCTHUKOB OGCY)K,ZIaTI) PE3YIBbTATHI
COBMECTHOH pabOThI;

- KOOPJIMHUPOBATH U BBIMOJHATH PaboTy B
YCIIOBUAX PEAJIbHOTO, BUPTYAJIbHOI'O U
KOMOMHHUPOBAHHOTO B3aMMO/ICHCTBUS;

OCYILIECTBIIATH MMO3UTUBHOE
CTPaTErHYECKOE MOBEJICHUE B Pa3JIUYHBIX|
CUTyalUsIX, MPOSABISITb TBOPYECTBO H
BooOpaxeHue, ObITh HHUITHATHBHBIM

OBJ'Ia,Z[eHI/Ie YHUBCPCAJIbHBIMU

- YMETbh IJIAHUPOBATh U BHIIOJIHATS
XUMUYECKUH SKCIIEPUMEHT (IIpEeBpaILeHHs
OpraHUYeCKUX BEILECTB IIPU HarpEeBaHUU,
[OJTy4eHHUE ITUIICHA U H3yUEHHE €T
CBOWCTB, KAYECTBEHHBIC PEAKIIMHU Ha
QJIbJETH/Ibl, KPaXMall, yKCYCHYIO KHCIIOTY;
neHaTypanys O€JIKOB IIPU HArPEBaHUH,
[IBETHbIC PEaKLMH OCIKOB; IPOBOJUTD
[peaKMu HOHHOrO 0OMeHa, ONpeAesITh
Cpely BOJHBIX PACTBOPOB, KAYECTBEHHEIC
[peakiuu Ha cynbdar-, KapOoHaT- u
XJIOPHJI-AaHUOHBI, HA KATHOH aMMOHUSI,;
peraTh SKCIepUMEHTAIbHbIC 3a]]a9H 10
TemaM "Metamel" 1 "Hemeramisr") B
COOTBETCTBHH C MPABUIAMH TEXHUKH
0e301acHOCTH MpH 00PAIIEHUH C
BEIIeCTBAMHU U JTAOOPATOPHBIM
000pyIOBaHUEM; TIPEICTABIISATE
PE3yIbTATHl XUMHUYECKOT0 SKCIIEPUMEHTA
B (hopMe 3aITucH ypaBHEHUI
COOTBETCTBYIOIIMX PEAKLUi 1
(hopMyHpoOBaTh BEIBOABI HA OCHOBE STHX
[pe3yIbTaTOB

PCTYJIIATUBHBIMU HeﬁCTBHHMH:




) IPUHSTHE CeOS U APYTUX JFOJCH:
- TpPUHEMATh MOTHBBI U apTyMEHTH
IIPYTHUX JIFOJICH TIPH aHaIU3e Pe3yJIbTaTOB)
esITeIIbHOCTH;

- IPU3HABATH CBOE MPABO U MPABO JPYTHX|
TroIei Ha OLIMOKH;

- pa3BHBaTh CIOCOOHOCTH MOHUMATh MHD (|

MMO3ULINU APYTroro 4CjIOBCKaA,

OK 07.
CopeiicTBOBaThH
COXPAHEHUIO
OKPY>KaroLLEel Cpeibl,
[pecypcocOepekeHuto,
MPUMEHSAThH 3HAHUS 00
M3MEHEHUH KJINMAaTa,
ITPUHIHAIIBI
OEpEKITUBOTO
MPOM3BO/ICTBA,

P deKTHBHO
eliCTBOBATh B
YpE3BbIYANHBIX
CUTyalUAX

B 00/1aCTH 3KOJIOTHYECKOT0 BOCITUTAHHUS

c(OpPMHUPOBAHHOCTh  IKOJOTUICCKOM

KYJbTYPBbI, IIOHMMAaHHEC BIIMSHUNS

COCTOSIHUE€ TIPUPOJHON W  COLMAIBHOM|
CpeJIbl, OCO3HaHUe rJI00aTBHOTO
xapakTepa SKOJIOTHYECKUX MTPOoOIIeM;

IJIaHUPOBAHUC n OCYHICCTBJICHUC

IeICTBUI B OKpY’Kawllell cpeae Ha
OCHOBE 3HAHMS LEIed  YCTOHYHMBOIO
[pa3BUTHUS YEJIOBEUYECTRA;

ICHCTBUH,)

AKTHBHOC HETIPUATHE

[IPUHOCALLIUX BpEJl OKPYKaroLEn CPEE;

- yMEHUe IIPOTHO3UPOBATH|
HeOIaronpusTHbIE JKOJIOTUYECKUE
[IOCIIEACTBHSA HpEANPUHAMAEMBIX|

MEeHCTBUIA, TPENOTBPAILATD UX;

paciimp€Hue  OIblTa ACATCIIBHOCTH

PKOJIOTMYECKOM HAIPaBJIEHHOCTH;

- c(hopMUPOBATH NIPEICTABIICHUS: O
XUMHUYECKOIN COCTaBIIAIONIEH
eCTeCTBEHHOHAYYHOM KapTHHBI MUDA,

CONHUAJIBHO-OKOHOMHYECKHUX ITPOLECCOB HAPOJIN XUMHUHU B IIO3HAHUHU SIBIICHUH

PUPO/IBL, B JOPMUPOBAHUH MBILIIICHHUS U
KyJIbTYpbI INYHOCTH, €€ (DYHKIIHOHATBHON
rPaMOTHOCTH, HEOOXOAMMOIA /TS peLICHHs
MPaKTHYECKUX 3a/1a4 M IKOJIOTHYECKU
000CHOBaHHOTO OTHOIICHHS K CBOEMY
3I0POBBIO U IPUPOIHOIL Cpene;

- yMeTb COOIIOAaTh TIPaBUiIa
PKOJIOTHYECKH LEJIecO00pa3HOro
MOBeICHNUS B OBITY U TPYIOBOM
MesATeIbHOCTH B IIEJIIX COXPaHEHHS CBOETO
3710pOBbsSI U OKPY’KAIOUIEH TPUPOTHOM
CpElbl; YUUTHIBATh ONMACHOCTh
BO3/IEICTBHS Ha JKUBbIE OPTaHU3MBI
OIpEIETICHHBIX BEUIECTB, IOHUMAsl CMBICIT

- OBJAJCHHEC  HaBbIKAaMH  Y4eOHO-TOKA3aTeNs NMPEAEIbHOM 0Ty CTUMOM
1ICCIIE10BATEIBCKOM, IIPOEKTHOM HKOHLIEHTpaLuu
COLIMAJILHON J1eSITeTIbHOCTH;
[1K-12 Cniocoben — c(hOpMHPOBAaHHOCTH YMEHHIA:[- YMETh COOIIIOIATh MPaBUIIa
0Ka3bIBaTh IEPBYIO  [COOIIOATH paBuiia HOJIb30BAHUSPKOIOT NUECKH 1eTIeCO000pa3HOro

MMOMOIIb U
CaMOIIOMOIb,
[PUHUMATEH MEPHI 110
HBaKyallun
MOCTpaaBUINX IpU
WX TPAHCIIOPTUPOBKE

XUMHUYECKOH TOCYy/oi M J1a00paTOpHBIM]
00opyIOBaHUEM, oOparteHus|
C BEIIECTBAMH B COOTBETCTBHU]

C UHCTPYKIUSAMU o BBITITOJTHCHHUIO|

11a0OPaTOPHBIX XUMUYECKHUX OIBITOR;

9KOJIOTHUYECKH 1eNIeco00pa3HOro

TPYAOBOH|
COXpaHEeHuS
310pPOBbA, OKpy KaroleH|

[IPUPOAHON cpeabl W JOCTHXKEHUS €€

MMOBCACHUA B 6BITy u

JICATCIIBHOCTH B OeiIax

CBOCT'O

YCTOﬁqHBOFO Pa3BUTUAA,

OCO3HaBaTh OIIACHOCTH TOKCHYCCKOI'O|

JICI\/IICTBI/ISI Ha KHUBBIC OpraHu3MbI

ONpe/IeIEHHBIX HEOPTAaHUYECKUX BEIIECTB,
roHrmMasi cMbici nokasaress [1JIK;

MMOBeICHNUS B OBITY M TPYIOBOMH
MEATEILHOCTH B LIEJISIX COXPAHEHHUS CBOETO
3710pPOBbSI U OKPY’KAIOUIEH TPUPOTHON
Cpelbl; YUUTHIBATh OMIACHOCTh
BO3€MCTBUS Ha YKUBBIE OPTaHU3MBbI
OIpEIETICHHBIX BEUIECTB, IOHUMAsl CMBICI
[oKa3aTels MpeAebHON T0MyCTUMOM
KOHIIEHTpallUU




2. CTPYKTYPA Y COJAEPX KAHUE OBIIIEOBPA3OBATEJBbHON YUEBHOM

TACIATLITAHBI

2.1. O0beM 0611e00pa3oBaTeIbHON Y1eOHOM TUCHUIINHBI U BBl Y4eOHOH

DA0OTHI

(muddepeHpoBaHHbI 3a4€T)

Buj yueOHoi1 padoThl O0bem yacoB
O0BbeM 00pa3oBaTeIbHON MPOrpaMMBbl THCIUTLINHDI : 80
caMOCTOsITelIbHAas paboTa (eciau IpeayCMOTPEHO) -
BO B3aMMOJICUCTBUU C MPEMNOIaBaTeIeM 78
OCHOBHOE cOjIepKaHue: *
TEOPETUIECKOe 00ydeHNe 52
MPaKTUYECKHE 3aHSATHUS . 20
nabopaTtopHbie pabOTHI (€CIIH MPETYCMOTPEHO) 20
MPaKTUYECKUE pabOThI (€CIH MPETYCMOTPEHO) -
IIpodeccnonabHO-OPHEHTHPOBAHHOE COEePKAHME (COMEpPKAHUE 6
NMPUKJIATHOTO MOTYJIfA):
TEOpeTU4ecKoe o0ydeHue 2
IIPAKTUYECKUE 3aHATUS 4
nabopaTopHble paboThI (€CIIM MPETYCMOTPEHO) -
MIpaKTU4eCcKHe paboThl (€CIu MPeTyCMOTPEHO) 4
KOHCYJIbTAIIUU 2
IIpomeskyToyHas aTTecTALMSA POBOAUTCH B hopme 2




2.2. TemaTnueckuii IVIaH M coiep:kaHue 001meo0pa3oBaTeJbHOH YUeOHOM 1M CUMIIJIMHBI

HaumenoBanue Copaepxxanue yueOHOro marepuasa u GopmMbl OpraHM3anMN O0bem ®opmupye
pa3/1esioB U TeM AeATeJIbHOCTH 00y4aroIuXcs 4acoB Mble
KOMIIETEeHI]
UM
1 2 3
OcHOBHOe co/Iep:KaHue
Pa3nes 1. OcHOBBI CTPOEHHUSI BelleCTBA 8
Tema 1.1. Cogeprkanue y4eOHOro MaTepuara.
Crpoenue atoMoB | Cospemennas Mooeib Cmpoenus amoma
XUMHYECKHUX DnexmponHasn Konguaypayus amoma
SJICMCHTOB U Xumuyeckuil 2nemenm
Npupoaa Knaccugpurayus xumuueckux snemenmos
XUMHYECKOH CBSI3U | Banenmuocms
Banenmmnvie snexmponul 2
DnexmpouHas npupooa XUmMuU4eckou ces3u OK 01
DnekmpoompuyamenbHoCcmo
Buowi xumuueckotii cesazu (kosanenmuas, UOHHAS, MeMANIUYeCKas, 6000POOHAsL) U CNOCOObL eé
o0bpazosanuis
Temaruka npakTHYecKux U J1a00paTOpHBIX padoT:
[TpakTuueckas pabora Ne 1 Pemrenue 3aganuii Ha UCTIOJIB30BAHUE XUMUYECKOW CUMBOJIHMKY U HA38AHUL COCOUHEHU NO
HOMEHKIAMype MeHCOYHAPOOHO20 COI03a MeopemuyecKkoli U NPUKIAOHOU XUMUY U MPUBUATbHBIX HA38AHULL 015 2
COCMABIeHUss XUMUYECKUX YOpMYT 08YXAMOMHBIX COeOUHEHUL (OKCUOO08, CYNTbUO08, 2UOPUO08 U M.N.) U OpY2UX
Heop2aHuyecKux coeOuHeHuli OmoenbHbIX KIACCO8.
Tema 1.2. CopneprkaHue yueOHOro MaTepuaia
[Tepuoanueckuit Ilepuoouueckas cucmema xumuyeckux snemenmos /.M. Menoeneesa. [Ipocnoswt /.. Menoeneesa.
3aKoH U Tabmuua J. | dusuueckuii cmoicn Iepuoouueckozo szaxona J{. . Mendeneesa.
U. Menneneesa 3akonomepHOCmMU U3MEHEHUs CEOUCME XUMUYUECKUX IEMEHMO8, 00PA3YeMbIX UMU NPOCMbIX U OK 01
CILOJCHBIX 8eU4eCms 8 COOMEENMCM8EUU C NOJIOHCEHUEM XUMUuecko2o anemenma 8 Ilepuoouueckou 9 OK 02

cucmeme.

Mupoesos3penueckoe u nayunoe 3nadenue Ilepuoouuecxoeo 3axona /[.M. Menoeneesa.

Oprblmue HOBbIX XUMUYECKUX DTIEMEHNIOSL.

IIpoenoswl /].U. Menoeneesa

Oprblmue HOBbIX XUMUYECKUX DTIEMEHNIOSL.




HaumenoBanue Conep:kanue yuyeOHOro marepuasia u GopmMbl OpraHu3amumn Oo0bem ®opmupye
pa3/iesioB U TeM AeATeJIbHOCTH 00y4aroIuxcs 4acoB Mble
KOMIIeTEeHI]
U
Temaruka npakTUYECKUX 3aHATHH U 1a00paTOPHBIX paboT:
[TpakTruyeckas padora Ne 2 Pernienue npakTHKO-OPUEHTUPOBAHHBIX TEOPETUUECKUX 33/IaHUI HA XapaKTEPH3AIHIO 5
XUMHUYECKUX JIEMEHTOB B IEPUOJUYECKON cucTeMe XUMHYecKkux 3ineMeHToB /.M. Meneneena
‘ OcHoOBHOe€ coJepKaHue
Pasjnen 2. Xumuyeckune peakiumn 10
Tewma 2.1. Tumnst Copeprxkanue ydeOHOro Marepuana
XUMHUYECKUX Knaccugpuxayus u munvl Xumuueckux peaxyuil ¢ y4acmuem HeopeaHuyecKux 6eujecms
peaxuun Cocmasnenue ypagreHnuil peakyuti cOeOUHeHUs, PA3N0NACEHUS, 3aMeujeHuss, 0OMeHa, 8 m.4. peakyuil
20peHUsl, OKUCIeHUA-80CCMAHOBICHUS.
Ypasnenus oxucnenus-eoccmanoénenus
Cmenens oxucnenus
2
Okucaumenv U 80CCMAHOBUMEND OK 01
Cocmasnenue u ypagnueanue oOKUCIUMENbHO-80CCIMAHOBUMENbHBIX PEaKYUli MemMooom
91eKMPOHHO20 balanca
OKucaumenbHo-60CcCManHo8UmMeNbHble peakyuu 8 npupooe, NPouU3E00CMBEEHHbIX NPOYeccax u
JHCUZHEOesTMENIbHOCIU OP2AHUZMO8
Tematuka MpakTUYECKUX 3aHITHI U 1a00paTOPHBIX padoT:
[Tpaxtuueckas padbota Ne 3 KonmdecTBeHHbIE OTHOIICHUS B XUMHH 2
Tema 2.2 CopneprkaHue yueOHOro MaTepuaia
Onexkrponutrdecka | Teopusi 21eKmMpOIUmMuUecKoll OUccoyuayuu
s IUCcCcolManus u Honwl
HOHHBIH 00MeH leekmpoﬂumbl
Hesnexmponumot OK 01
Peaxyuu uonnoco obmena 2 OK 04
K 12

Cocmaenenue peakyuii UOHHO20 OOMEHA nymem COCMABLEHUsL UX NOTHBIX U COKPAUWEHHBIX UOHHBIX
YpaeHeHuu

Kucnomno-ocrnosuvie peakyuu

3aoanus na cocmasnienue UOHHbIX peakuuﬁ

TemaTuka MpakTUYECKUX 3aHATUN U JaOOPATOPHBIX PadoT:
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Jlabopartopnast pabora Nol Tumbl XUMHUYECKUX pPEeaKIUi 2
KonTponbnas padora Nel CtpoeHue BenecTBa U XUMHUUECKHE PEAKIIUU 2
OcHOBHOe co/Iep:KaHue
Paznen 3. CTpoeHne u CBOiicTBA HEOPraHMYeCKUX BeleCTB 22
Tema 3.1. Copneprkanue y4eOHOro MaTepuasa
Krnaccudukanus, IIpeomem neopeanuueckou xumuu
HOMEHKJIaTypa Knaccuguxayus neopeanuueckux seujecme
CTPOCHHUC IIpocmuie u cnoorcnvle sewecmaa
HEOPraHU4eCKnX OcHoHble KNacchl CLONACHBIX euyecma (OKCUObl, 2UOPOKCUObL, KUCIOMbL, COJIU)
BCIICCTB B3zaumocesaszs neopeanuueckux eewyecmes
Azepecammnvle cocmosHus geujecmea 9 OK 01
Kpucmannuueckue u amoppuvie sewgecmea OK 02
Tunwvl KpucmanuiecKux peulemox (AmomMHas, MOJLEKYIAPHAsL, UOHHAS, MeMAaLIu4ecKasl)
3asucumocmsv huzuyeckux c6olCma sewecmsa om muna KpUCMAaiIU4eckoll peulemxil.
3asucumocms xumuieckou akmugHOCMU 8euiecma om 8U0a XUMUYECKOU C853U U MUna
KPUCMANIUYeCcKOU peulemku
Tpuyunvl MHo2000pasus seujecms
TemaTrka MpakTUUECKUX 3aHATHI 1 1a00PaTOPHBIX padoT:
ITpakTuyeckas pabora Ne4 HoMeHkIaTypa HEOpraHM4eCKUX BEIIECTB 2
Tema 3.2. ®usuxo- | ConepaHue yueOHOro MaTepuasa
XAMUYECKHE Memannv
CBOMCTBA METAIUIOB | Obwyue usuyeckue u Xumuieckue coucmea Memaiios. 2
Y HEMETAJUIOB Cnocobvl nonyuenus OK 01
3unauenue memannog u HeMemaios 8 NPUPOOe U HCU3HEOesTMeNIbHOCMU Yell08eKd U OP2AHUZMOS. OK 02
Kopposus memannos. 6udvl kopposuu, cnocoObl 3aujumvl MEmaiios Om KOppo3uu.
Hememannoi.
Obwue usuueckue u xumuiecKue c80UCmea Hememalos. 9

Tunuunwie ceoticmea nememannos \N— VII cpynn.

Knaccuguxayus u nomenknamypa coeounenuti Hememaiios.
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Kpyzo6opomui buoeennvix snemenmos 6 npupooe
Temarnka MPaKTUYECKUX 3aHATUH B 1a00PaTOPHBIX paboT:

[IpakTuueckoe 3anarue Ne5 CocraBiieHre ypaBHEHUN XUMHUYECKUX PEAKLIUN C Y4aCTUEM ITPOCTHIX U CIIOKHBIX 2

HEOPraHMYECKUX BEIIECTB

Tema 3.3 Copneprkanue y4eOHOro MaTepuasa

Xumudeckue Knaccughuxayus, ocnognvie, amgomeprvle u KUCI0MHbIE OKCUOb

CBOMCTBA OKCHIIOB | 3asucumocms xapakmepa okcudd on CmeneHu OKUCIeHus 00pazyioue2o e2o Memaid 9 OK 01
Coneobpasyrowue u neconeobpasyroujue okCuobl OK 02
Xumuueckue couicmea OKCUO08
Tlonyuenue oxcuoog

Tewma 3.4. Copepxkanue ydeOHOro Marepuana

Xumuueckue Ocnosanus kax snekmponaumsl. Knaccugurxayus ocnosanuil no pa3iuyHvim npusHaKam OK 01

CBONCTBA Xumuyeckue c80licmea 0CHOBAHULL 8 c6eme meopuU AeKMpOIUMUYecKoli OUCCOyUayuU 2 OK 02

OCHOBaHHH Pa3znoowcenue nepacmsopumvix 6 600e ocHosanuil
OcHogubie cnocobbl NOYYeHUs: OCHOBAHUL

Tema 3.5 Copepkanne y4eOHOro MaTepuana

XuMuueckue Kucnomer kax snexmponumul. Knaccuguxayusa kuciom no paziuyHvimM npusHaKam OK 01

CBOMCTBA KHCIIOT Xumuueckue ceolicmea KUCIOM 8 c6eme meopuu dJ1eKmpoIUmuyeckol OUccoyuayuu 2 OK 02
Ocobennocmu 83aumo0elicmsusi KOHYeHmMpUpOSAHHOU CEPHOLL U A30MHOU KUCIOM C MEMAaamu
OcHogubie cnocoObl NOYYeHUs KUCTOMbl

Tema 3.6. Copepxanue yueOHOro MaTepraia

XuMuueckue Conu kax 2nexkmponumsl. Conu cpeonue, KUCIvle U OCHOBHbIE

CBOICTBa coeit Xumuueckue ceolicmea conell 8 cgenie meopuu J1eKmpOoaAUMmu4eckou OUccoyuayuu 5 OK 01
Cnocobvl nonyuenus conel
Tuoponus coneii OK 02
Temaruka npakTUYECKUX 3aHATHH U 1a00paTOPHBIX padoT: TK 12

Jlaboparopnas pabota No2 M3yueHne cBOWCTB OCHOBHBIX KJIACCOB HEOPTaHMYECKHUX COCTUHEHHIA 2

KonTponbnas pabora Ne 2 ColicTBa HEOPraHUYECKUX BEIECTB 2

| OcHOBHOE coiepKaHue
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Pa3nen 4. CTpoeHue U CBOiiCTBa OPraHMYeCKUX BellecTB 24
Tema 4.1. Copepxanue yueOHOro Marepualia
Knaccudukanus, Tlosenenue u pazsumue opeaHU4ecKol Xumuu KaxK HayKu.
CTPOCHHE U IIpeomem opeanuueckol Xumuu.
HOMCHKJIaTypa Mecmo u 3Hauenue opeanuyeckou Xumuu 8 cucmeme ecmeCcmeeHHblX HaYK.
OpraHn4eCKuX Xumuyeckoe cmpoenue Kaxk nops0oK coeOUHeHUs. amoMO8 8 MOJIEK)le CO2NACHO UX 8AIeHMHOCHU.
BCIIECTB OcHoBHble NONONHCEHUSL MeOPUU XUMULECKO20 CMPOoeHUsl opeanHudeckux coeounenuil A.M. bBymneposa.
Yenepoonwiii ckenem opeanuueckoii monexynol.
3asucumocms cgolicme gewiecms om XUMU4eCcKo20 CmpOoeHUst MOJIEKYIL. OK 1
H3zomepus u usomepoi. K 12
Tlousmue o gynkyuonanbHol epynne.
Paouxan.
Tpunyunul k1accuguxkayuu opeanuyecKkux coeOuHeHuu.
Meswcoynapoonas nHomeHkiamypa u npUHYUNbL HOMEHKIAMYPbl OP2AHUYECKUX COeOUHEHUII.
Tonamue 06 azomcodepaicaujux coeOUHeHUsX, OUOIOSULECKU AKMUBHBIX 8eujecmsax (Yeneeooax,
JoHcupax, Oeaxax u op.), 8bICOKOMONCKYIAPHLIX COCOUHEHUAX (MOHOMED, NOIUMED, CMPYKIMYPHOE 36€HO)
Tematuka MpakTUYECKUX 3aHATHI U J1a00paTOPHBIX padoT:
[IpakTryeckoe 3ansTe Ne6 HoMeHK1aTypa OpraHn4ecKux CoeIMHEHUI 2
Tema 4.2. Conepxanue yueOHOTO MaTepuasa
CaoiicTBa Du3uUKO-XuMUYecKUue C80UCMBA OP2AHULECKUX COeOUHEHUL OMOENbHbIX KIACCO8.
OpraHUYECKUX Ocobennocmu Knaccupuxkayuy U HOMEHKIamypvl 6HYmMpPU K1acca. OK 01
COCTMHCHHUI Tomonozuyeckuil psio u oowasn opmyna. OK 02
2
Hszomepus. OK 04
Dusuueckue ceolicmea.
Xumuueckue ceoucmea.
Cnocobul nonyuenusl.
Tewma 4.3. Conepkanue yaeOHOro Marepuaia OK 01
IIpeoenvhule yene6o00poovl (aKkanvl U YUKIOAIKAHBL) 2 OK 02
[ openue memana Kax 00UH U3 OCHOBHLIX UCIOYHUKO8 MENIA 8 NPOMBIULEHHOCIU U ObIMY. OK 04
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[IpenenbHbie Cesoticmea npupoOHbIX Y271e86000p0008, HAX0NHCOEeHUEe 8 NPUPOOe U NPUMEHEHUe AIKAHO8,

HeTpeebHbIC Henpeoenvuvie (ankenvl, ankuHbl U AIKAOUeHbl) U ApoOMamuiecKue y2ie6000poobi.

YTICBOAOPOIBI lopenue ayemunena kax UCMOYHUK 8bICOKOMEMNEPAMYPHO20 NAAMEHU OJI CBAPKU U Pe3KU Memallos

Tema 4.4 Copnepxanue yueOHOro Marepualia

Kucnoponconepxa | Cnupmot u ghernonvt, KapbHoHOS8bIE KUCIOMBL U DUPbL, ANbOe2UObL U KEMOHbL, HCUPDL, VeNe800bl OK 01

1E COCAMHCHUA IIpakxmuueckoe npumenenue SMULEH2IUKOIIA, 2IUYEPUHA, (heHoa. 2 OK 02
Ipumenenue popmanvoecuoa, ayemanboe2udd, YKCyCHOU KUCIOMBbL. OK 04
Mbina kax conu 8blciuuUx KapOOHOBbIX KUCTIOM. [1IK 12
Morowue ceoticmea mvlna

Tema 4.5 Copeprkanue yueOHOro marepuania

AsoTconepxkamue | AMuHbl U AMUHOKUCLOMDBL, OEIKU

COCINHCHUA Bovicokomonexynapuvie coeounenus (cunmemuyeckue u OUONI0SUHeCKU-AKMUBHDLE).
Monomep, nonumep, cmpykmypHoe 36€eHo. 2 OK 01
Tlonumepuzayus smunena Kak OCHO8HOE HANPABIeHUe e20 UCHONb308AHUSL. OK 02
['enemuueckas cés3v Mexcoy K1accamu OpeaHuyecKux coeOuHeHul OK 04
Temaruka NpakTUUECKUX 3aHATUH U J1a00paTOPHBIX paboT: I1K 12

ITpakTnueckoe 3anatue Ne7 CBONCTBA OPraHUYECKUX COSTMHEHUN OTJENbHBIX KIIACCOB 2

[Tpaktuueckoe 3ansitue Ne® CocraBiieHHE CXEM peaKInii 2

Jlaboparopnast pabota No3 TlpeBpaiieHnsi OpraHMueCKuX BEIISCTB MPU HArpeBaHUU 2

Tema 4.6 Conepxanue yueOHOTO MaTepuasia

Nnentuduxanus buoopeanuueckue coeounenusi.

OpPraHMYECKUX Ilpumenenue u buonocuueckas poiv y21e60008

BCIIECTB, UX Oxucnenue y2ne60008 — UCHIOYHUK IHEPSUU IHCUBBIX OPSAHUIMOS. OK 01

3HA4YCHUC U Obaacmu npumeneHuss AMUHOKUCIOM. 2 OK 02

IPUMCEHEHHE B Ilpespawenus 6enxos nuwu 8 opeanusme. OK 04

OBITOBOM 1 _ | Buonoauueckue pynxyuu 6enxos. IIK 12

HPOU3BOACTBCHHON | Ly0102uyeckue ynkyuu scupos.

ACATEIILHOCTH Ponb opeanuyeckoli xumuu 6 peuteHuu npobiem nuuyeeoti 6e30nacHoCcmu

HcenoBeka Conepxanue yueOHOTO MaTepuasa 2
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Ponv opeanuyeckoii xumuu 6 peurenuu npooiem sHepeemuyeckoli 0e30nacHoCmu, 8 pa3eumuu
MeOUYUuHbvl, CO30AHUU HOBLIX MAMEPUATIOB, HOBLIX UCHOYHUKOG SHEP2UU (ATbINEPHAMUBHBIE
UCTMOYHUKU SHEP2ULL).
Onacrnocmsb 8030€licmeus Ha HCUBbLE OP2AHUIMbL OPLAHUYECKUX 8eUjeCE OMOeNbHbIX KIACCO8
(yeneso0opoowi, cnupmol, peHobl, X10popeaHuiecKue npou3sooHvle, aib0e2uobl u op.),
Cmulcn nokazamers npedeivbHo OONYCMUMOU KOHYEHMpPayuu
Temaruka npakTUYECKUX 3aHATHH U 1a00PaTOPHBIX paboT:
Jlabopatopras pabora Ne4 Mnentudukaius OpraHMuecKuX COSIMHECHUH OTICIbHBIX KIIACCOB 2
KontponpHas pabora Ne3 CTpyKTypa ¥ CBOICTBa OPraHUYECKUX BEIIECTB 2
OcHOBHOE coiepKaHue
Paznen 5. Kunernueckue u TepMOAMHAMMYECKHE 3aKOHOMEPHOCTH MPOTEKAHUA XMMHUYECKUX peakiui 4
Tema 5.1 Ckopocts | Coneprkanue yueOHOro MaTepuaa
XUMHAYECKUX Ckopocmb peaxkyuu, ee 3a8UCUMOCHb OM PATUYHBIX (PAKMOPO8: NPUPOObL peazupyioujux 8euiecms,
peaxiuil. KOHYEHMpAayuu peazupyoujux eeujecms, memnepamypbol u nioujaou peakyuoHHOU NOBEPXHOCMU.
XUMHUYECKOE Tennosvie 3¢hghexmol xumuueckux peaxyui.
paBHOBECHEC IK30- U IHOOMepMuyecKue, peaKyuu.
Obpamumocmo peakyuil. 2 OK 01
Xumuueckoe pagHogecue u e2o cmewjeHue noo 0eucmsauem pasiuiHbix pakmopos (KOHYeHmpayus OK 02
peazenmos uiu npooyKmos peakyuu, 0asienue, memnepamypa) ois co30anHus ONMUMAIbHbIX YCI08UL I1K 12
NPOMEKAHUS. XUMUYECKUX NPOYECCO8.
Tpunyun Jle [llamenve
Temaruka NpakTUUECKUX 3aHATUH U J1a00paTOPHBIX paboT:
ITpakTrueckoe 3ansaTre Ne9 Perienne npakTHKO-OpUEHTHPOBAHHBIX 33JJaHUH Ha aHAU3 (PaKTOPOB, BIUSAIOIINX Ha 9
M3MEHEHHE CKOPOCTH XUMHUYECKOH peakinu
\ OcHOBHoOE coJiep:KaHne 4
Pazgen 6. PactBopsl 2
Tema 6.1 Conepxanue yaeOHOTO MaTeprasia OK 01
Hccnenosanue Pacmeopenue kax usuxo-xumuieckuu npoyecc. 9 OK 02
pacTBopoB Pacmeopwi. OK 07
Cnocobbi npuzomoeienus pacmeopos. IIK 12




HaumenoBanue Conep:kanue yuyeOHOro marepuasia u GopmMbl OpraHu3amumn Oo0bem ®opmupye
pa3/iesioB M TeM AeSAITeTbHOCTH 00YYaloUXCs 4acoB Mble
KOMIIeTEeHI]
10
Pacmeopumocme.
Maccosas 0o pacmeopenno2o eeujecmsa.
Cmbicn noxkazamerns npeoeibHo 00NYCMUMOU KOHYEHMpayuu 1 e20 UCNOIb308aHUe 8 OYEHKe
9KOJI02UYEeCKOU Oe30NaACHOCU.
Ilpasuna sxonocuuecku yenecooopazHoco nosederus 8 Obimy u mpyoosou 0esimeIbHOCIU 8 Yelsix
COXpPAHEeHUsl C80e20 300P08bsL U OKPYHCaroujeli NPUPOOHOU Cpedbl
ONACHOCMb 8030€lCHBUS HA HCUBbLE OP2AHUSMbL ONPEOEIeHHbIX 8EUieCMa.
Pewenue npaxmuxo-opueHmupo8aHHvIX pacuemuvlx 3a0anull Ha pacmeopbsl, UCNONb3YeMble 8
ObIMOBOT U NPOU3BOOCNEEHHOU 0esIMEIbHOCMU 4ell08eKa
JlaGopatopnas pabora Ne5 [IpuroroBnenue pacTBOpoB 2
IIpodeccuoHaIbHO-OPHMEHTHPOBAHHOE cojlep:KaHue (co/lep:KaHue MPUKJIATHOT0 MOIYJIA)
Pasznen 7. Xumusi B ObITY H IPOM3BOJACTBEHHOM 1eATEJIbHOCTH YeJI0BEKA 6
Tema 7.1 Xumusa B | Cogeprxkanue yaueOHOro Marepuaia
OBITY U Hosetiwume docmuoicenuss xumuieckol HAyKU U XUMUYECKOL MexXHOI02UU.
NPOM3BOACTBEHHON | Pob Xumuu 6 obecneyenuu sK0102U4ecKoll, IHEP2emudeckoil U nuedo 6e30NacHOCmu, pa3eumuu
NesITebHOCTH MeOUYUHbI 2 oo
9EJI0OBEKA Ilpasuna noucka u anHanu3a XumMu4ecko UHGOpMAyUU U3 pasiuyHblX UCMOYHUKOS8 (HAYyUHas U Y4eOHO- 8§ gi
HAYYHAS TUmMepamypa, cpeocmea Maccogou ungopmayuu, cemov Mnmepnuem) OK 07
Tematuka MpakTUYECKUX 3aHITHI U 1a00paTOPHBIX padoT: K 12
[Ipaxtnueckoe 3anarue Nel( [Touck u aHanu3 KeiicoB 0 MPUMEHEHUH XMMHUECKHUX BEIIECTB U TEXHOJIOTUH C yUETOM 2
Oymay1ieit npodeccuoHaNbHON ASITENFHOCTH
ITpaktueckoe 3anstue Nell Ilpencrapnenne pe3ynbTaToB penieHns KelicoB B (hopMe MUHU-TIOKIAa ¢ Ipe3eHTaluen 2
ITpomerxyTouHasi aTTecTanusi NpoBoauTcsi B popme (Oupghepenyuposannviil 3auém) 2




2.3. Conep:xanue 7OMANIHUX 3a/1aHUI 00y4YarOIIMXCs

HanmenoBanue ConepxaHue TOMAIIHETO 3a1aHUs
TEMBI

Tema 1.1. Tabpuenan O. C., Ocmpoymog U. I'. Xumus 0ns npogeccuil u cneyuanrbHoCmel mexHuyecko20 npo@uist: yieOHuK 0as Cmyo. YupeicoeHuti
cpeo. npogh. oopazosanus. — M., 2020. Inasa 1§1.1 Illpeomem xumuu. Cocmasume kpamkuii KOHCHeKm napazpaga.

Tema 1.2. I'maBa 1 §1.2 OcHoBHble MOHATUA XumuHU. Asotponus. ['nmaBa 2 §2.1 Ilepumommueckuii 3akoH, Ilepumommueckas cucrema
xumuueckux 3nemeHToB [[.M. Menneneesa. IloBroputh cuMBOIIbI 35 XUMHUYECKUX 3JIEMEHTOB.

Tema 2.1. I'maBa 6 §3.6.1. Kimaccuduxarms xumudeckux peakiuii. CoctaButh jaBa ypaBaenuss OBP meTonoM anekTpoHHOTr0 OanaHca.

Tema 2.2. I'nmaBa 3 §3.2 Teopus anekTpoauTudeckoit auccounannu. CoCTaBUTh YPaBHEHHS CTYIIEHYATON AMCCOLUALINU JIBYX BEIIECTB
Od¢opmuts oTuét no nadoparopHoit padore Nel Turnbl XuMUYECKUX peakuil

Tema 3.1. I'maBa 3 §3.1 MonHnas xummuueckas cBsi3b. §3.2 KoBaneHnTHas xumuueckas cBa3b. §3.2 Meramnnueckas Xumudeckast cBsizb §3.4 ArperaTHbie
COCTOSIHUSI BemiecTB. BogopoaHas xumuueckast CBsi3b. ONpeleNuTbh BHJI XWMHUYECKOW CBSI3M B 5 MOJIEKyJlaX, B 3aBHCUMOCTH OT
JMEKTPOOTPULIATEILHOCTU 3JIEMEHTOB.

Tema 3.2. I'naBa 7 §7.1. Metamnsi-ipocthie BemecTBa. [naBa 7 §7.3 O0mue cnocoObl momyueHus MetamioB. Hamucarte pedepat

Tema 3.3. I'maBa 5 §5.5 Oxcuapl. HanmcaTs ypaBHEHUS peakiuid, OTPaKAIONINX XUMUYECKUE CBOMCTBA IBYX OKCHJIOB.

Tema 3.4. I'maBa 5 §5.2 OcHOBaHUS B CBETE TEOPUU IIEKTPOJIUTHIECKON nucconranuu. HamucaTe ypaBHEHUS peaklni, OTPaXKaroIUX XUMUIECKHE
CBOMCTBA JBYX OCHOBAHMM.

Tema 3.5. I'maBa 5 §5.1 KucioTsl B cBeTe TEOpHH SIEKTPOIUTHIECKON Aucconnanui. Hamucars ypaBHEHUS peakinii, OTpakarollnX XUMHUECKHe
CBOICTBa JBYX KHCJIOT.

Tema 3.6. I'maBa 5 §5.3 Conu B cBeTe TEOPUU IEKTPONIUTHUECKOI nucconnarnuu. ['maBa 5 §5.4 'maponus coneit. HarncaTts ypaBHeHuUs peak-1uii,
OTpaXKarOIUX XUMUYECKHE CBOMCTBA ABYX COJIEH.
OdopmuTts otyet 1o jsabopaTopHoi padore Ne2 CBoICTBA OCHOBHBIX KJIACCOB HEOPTaHUYECKUX COCTUHCHHIA.

Tema 4.1. I'naBa 8 §8.1Teopus XuMHIECKOTO CTPOECHHSI OPraHNYecKuX coeauHenuil. M3omepus. ['masa 8 §8.2Knaccudukanus u HomeHknaTypa
oprannueckux coenuHennid. [nasa 8 §8.3 Kinaccudukanus peaknuii B OpraHMYecKoil XMMUH.
CocTaBuTh KpaTKHi KOHCIIEKT naparpada.

Tema 4.2. I'naBa 8 §8.1Teopus XuMHYECKOrO CTPOECHHS OPraHUYECKUX coeauHenuil. M3omepus. CocraBiieHHe CTPYKTYPHBIX (POPMyII IByX H30MEPOB.

Tema 4.3. I'maBa9§9.1 I[penenwubie yriaeBogopoas! (ankansl). ['11aBa9§9.2 Stunenossie yrieBoaopoas! (ankensr) [maBa9§9.3 /lueHoBbIe
yraeBoopos! (ankanuensl). Kayuyku.. ['maBa9§9.4 AuernineHoBsie yriieBogopoab! (aakuHbl). COCTaBUTh KpaTKUK KOHCIIEKT maparpados

Tema 4.4. I'masa 10.§10.1 Couptsl I'maBal0.§10.2 ®enon. I'naBal0.§10.3 Ansneruast. I'masal0.§10.4 Kap6onossie kucnotsl. I'1aBal0.§10.5
Croxuble 3¢ups! 1 xupsbl. ['1aBal0.§10.6 Yraesoapl. CocTaBUTh KpaTKUii KOHCIIEKT naparpados.

Tema 4.5. I'maall.§11.1 Amunsl. Annnu. I'naBall.§11.2 AmMunokucnotsl. CocTaBUTh KpaTKUil KOHCIEKT naparpada.

Tema 4.6. I'maBall.§11.3 benku. Otuér no naboparopHoii padore Ne3 I[IpeBparienunst opraHn4ecKrxX BELISCTB IPH HAarpeBaHUH




Otuér no nabopatopHoii pabore Ned4 MneHTrduKaius OpraHUUECKUX COSTMHEHUH OT/IEIBHBIX KJIACCOB

Tema 5.1. I'maBa 6§.6.13 Ckopoctb xumuueckux peakuuii. OGopMuTs ot4eT 1o 1abopaTopHoii padote Ne 5.M3yueHne CKOPOCTH XUMUYECKUX
peaKuuu.

Tema 6.1. I'maBa 3§3.5. Uuctsle BemecTBa u cmecu ['naBa 4§4.1PactBopsl. PactBopenne. CocTaBUTh KpaTKUi KOHCIEKT nmaparpada.

Tema 7.1. ITouck u 06paboTka nHpopManuu B Bujae cooduenus «IIlpumenenne xuMuueckoi TeXHOIOrHU B Moeil Oyayiieit nmpodeccun»




3. YCJOBUS PEAJIN3AIINA ITPOTPAMMBI OBIIIEOBPA3OBATEJILHON
YYEBHOM JUCIHUATLTAHBI

3.1. JIns peanuzanuu IporpaMMbl 00IIe00pa3oBaTeIbHON YIeOHON TUCIUILTUHBI TOJDKHBI OBITh
IPEYCMOTPEHBI CIICIYIONIUE CIICIHATbHBIC ITOMEICHHS

Kabuner «Xumuuy», OCHamIEHHBIH 00OpyIOBaHMEM: HAOOPHI IIAPOCTEPIKHEBBIX MOJEIEH
MOJICKYJI, MOJETH KPUCTALTMYECKUX PEIICTOK, KOJUIEKIIUN TPOCTHIX U CIIOKHBIX BEIICCTB W/WIIN
KOJUICKIIUHU TTOJTMMEPOB; KOJUISKIIUS TOPHBIX MTOPOJ M MUHEPAIOB, Tabymia MeHeneesa, yueOHbIe
¢GwibMbI, UGPOBBIE 00pa30BaTEIbHBICE PECYPChl M TEXHHUYECKHMMH CPEICTBAMH OOYYCHUS:
KOMIIBIOTEDP € YCTPOMCTBAMU BOCIPOU3BEIACHUS 3BYyKa, IIPUHTEP, MYJbTHUMEAUA-IIPOEKTOP C
9KPaHOM, MyJIbTHME/IMITHAS JIOCKA, YKa3Ka-TIPE3CHTEP IS IIPE3CHTALINH.

Jlaboparopust «xumuu»: MEH3YPKH, MHUIETKU-KANEIbHULbI, TEPMOMETPbI, MUKPOCKOI, JYIIbI,
OpeIMETHBIE M TOKPOBHBIE CTEKJa, TUIAHIIETH U KamlelbHBIX peakuui, (UIbTpOBAIbHASL
OyMara, IpOMBIBAJIKH, CTEKJITHHbIE TPOOUPKH, pe3UHOBbIE TPOOKH, (hOHAPHUKHU, HAOOP PEaKTHBOB,
CTEKJIIHHBIC TAJOYKH, IITATUBBI JJI MPOOUPOK; MEpPHbIE IUIMHAPHI, BOPOHKHU CTEKIISIHHBIC,
BOPOHKH JenuTenbHble nuinHapuaeckue (50-100 mut), crynku ¢ nectukom, haphopoBbie YaIIKu,
NUHIIETHI, GIIBTPBI OyMakKHbBIE, BaTa, MapJis, YaCOBBIE CTEKJIA, AIEKTPOIUIMTKH, Ja0OpaTOpHbIE
IITAaTUBBI, CIUPTOBBIE TOPENKH, CHUYKH, TpUOOp M MONY4YeHHUs Ta3oB (WM TpoOHpKa C
ra3ooTBOJAHON TpyOKOM), nepkaTelud A HPOOMPOK, CKISIHKM JUIsl XPAaHEHUs pPEaKTUBOB,
pasznaTtovHble JOTKH; XuMuueckue crtakanbl (50, 100 u 200 mi1); mmaTenu; MAHIETHI; TUTEIbHbIC
HIMIIIBL, CEKYHIOMEpHI (TaiiMepsl), MepHbie Tpodupku (Ha 10-20 mir) u Mepubie KonobI (25, 50,
100 u 200 mun), BoastHast OaHs (MU TEPMOCTAT), CTEKJISTHHBIC MAJ0YKH; KOHUYECKHUE KOJIOBI JIJIst
tutpoBanusa (50 u 100 mi); MHAMKATOPHBIE TOJOCKU Jyis ompexaeneHus pH u cranmaprtHas
MHAMKATOpHAS IIKaJa; YHUBEPCAIbHBIN HHIUKATOp; nuneTku Ha 1, 10, 50 M (unu go3atopsl Ha
1, 5 u 10 mu1), OropeTku U1 TUTPOBaHUS, MeAuIMHCKUE mmpuisl Ha 100—150 mut, mabopaTopHbie
W/WJIH aHATUTUYECKUe Bechl, pH-MeTpbl, cymunbHbIN mKad, u ap. 1adopaTopHOoe 000pyAOBaHUE.

3.2. UuopmannoHHoe odecniedeHre peajn3aluu NporpaMmmbl

Jns peanuzanuu mporpamMMmbl 0MOIMOTeuHBIH (GOHA 0O0pa3oBaTeNbHONW OpraHM3alMU JIOJIKEH
UMEThb TIeYaTHbIE W/WIM DIIEKTPOHHBIE 00pa3oBaTelbHBbIE W WH(POPMAIMOHHBIE PECYpChl s
UCIIOJIb30BaHUS B 00pa30BaTEIbHOM IIpoLecce

3.2.1. [leyaTHble U31aAHUA

1. T'abpuensn O. C., OctpoymoB U. I'. Xumus 1u1st npodeccuii U crienuaabHOCTeH TEXHUYECKOTO
npoduis: y4eOHUK JUIS CTY/. YUpexKIeHuH cpea. mpod. obpazosanus. — M., 2022.

2. I'abpuensn O. C., Octpoymos U. I'., Octpoymona E. E. u ap. Xumus nis npodeccuii u
CHEeNHATBHOCTEN €CTECTBEHHO-HAYYHOTO IPOPIIIS: YISOHHUK IS CTYl. YIPEKICHUN CPe.
npod. odpazoBanus. — M., 2019.

3. l'abpuensu O. C., Octpoymos U. I'., Cnaakos C. A., Jopodeesa H. M. [Ipaktuxkym: y4eo.
nocoOue JUIst CTyJ. yupexaeHuit cpea. npod. odbpasosanus. — M., 2020.

4. I'abpuensn O. C., Octpoymos U. I'., Crankos C. A. Xumus: nocodbue /is noarotosku k EI'D:
yue0. mocobue A CTy. YUpexkaeHui cpel. mpod. oopazoBanus. — M., 2020.

5. l'abpuensu O. C., JIsicoBa I'. I'. Xumus. Tectsl, 3amaun u ynpakHeHus1: yue0. mocodue st
CTYA. yupexaeHuil cpen. npod. obpazoBanus. — M., 2022.

6. Epoxun 0. M., KoBanera U. b. Xumus 11 npodeccuii M crienuaaibHOCTEH TEXHUIECKOTO U
€CTEeCTBEHHO-HAYYHOT0 Mpoduiieii: yaeOHUK s CTY/. YUpEeKACHUN cpea. mpod. oOpa3oBaHusl.
— M., 2021.

7. Epoxun 0. M. Xumus: 3agaun 1 ynpaxHeHus: yue0. mocodue A CTy. YUpEKICHUN Cper.
npod. obpazoBanus. — M., 2021.

8. Epoxun 0. M. CO0pHMK TECTOBBIX 33/1aHU 110 XUMHHU: yueO. mocodue i CTy/.
yupexeHui cpea. nmpod. oodpazosanus. — M., 2021.



3.2.2. DIeKTPOHHBbIE N3AaAHUA (3JIEKTPOHHBIE PecypcChl)

1. www. pvg. mk. ru (onmumnuana «ITokopu BopoObeBbI TOpEI»).

2. WwWw. hemi. wallst. ru (O6pa3oBaTenbHbIi CAalT I MIKOIBHUKOB «XUMUS).

3. www. alhimikov. net (O6pa3oBaTenbHbIN CAalT I NIKOJILHUKOB).

4. www. chem. msu. su (3nekTpoHHas OMOIHOTEKA IO XUMHH).

5. www. enauki. ru (MHTepHET-U31aHKE IS yuuTeseil «EcTecTBeHHbIC HAYKIY).

6. www. 1september. ru (Mmetoandeckas rasera «llepBoe ceHTIOps»).

7. www. hvsh. ru (kypHan «XuMus B IIKOJIE).

8. www. hij. ru (xypHan «XUMHS U )KU3HBY).

9. www. chemistry-chemists. com (3JIEKTPOHHBIN KypHAIT «XUMHUKH ¥ XHMHUS).

10. www.fcior.edu. ru (PexepanbHbIi IEHTP HHPOPMAITMOHHO-00PAa30BaATEIHHBIX PECYPCOB).
11. www.booksgid.com (Books Gid. DiekrponHast 6HOIHOTEKA)

12. www.globalteka.ru (I'mo6anreka. ['mobanpHas OUOIHOTEKA HAYYHBIX PECYpPCOB).

13. www.window.edu.ru (EnnHoe okHO mocTyma Kk 00pa3oBaTeIbHBIM pecypcam).

14. www.st-books.ru (JIyumiast yaeOHas ureparypa).

15. www.school.edu.ru (Poccutickuii oOpa3zoBaTenbHblil moprai. JJocTynmHOCTh, Ka4ecTBO,

3P PEKTUBHOCTBD).

16. www.ru/book (DnexkTpoHHas 6MOIUOTEYHAs CUCTEMA)

17. www.school-collection.edu.ru (Exunast kosutekius mudpoBbix 00pa30BaTeIbHBIX PECYPCOB).
18. www.yos.ru/natural-sciences/html (ecTecTBeHHO-HAYYHBIN KypHAT s Mojoaexu «IlyTh

B HAYKY»).
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4. KOHTPOJIb ¥ OIIEHKA PE3YJbTATOB OCBOEHUSI OBIIIEOBPA3OBATEJIBLHOM YYEFHOM TUCIUTIJINHBI
KoHTpoJIb U oOlleHKa pe3ylbTaTOB OCBOCHHS O0O0IIe00pa30oBaTeNbHON YUeOHOW JAMCHIUILIMHBI PACKPBIBAIOTCS dYepe3 IUCIUILIMHAPHBIC

pe3yJbTaThl, HaMpaBJIeHHbIE Ha (POpMUpPOBaHHE OOMIMX U MPOPECCHOHATBHBIX KOMIIETEHIUH 0 pa3/ieiaM U TeMaM CO/IepKaHusl y4eOHOTO MaTepHara.

MeToabI OLIEeHKH

ANIEKTPOHHAsE 000J0YKa aroma, S-, p-, d-3JEeKTPOHHBIC OpOUTAIH
aTOMOB, WOH, MOJICKYyJia, BAJICHTHOCTb, JJIEKTPOOTPUIATEIBHOCTS,
CTCIICHb OKHCJICHHS, XUMHUYECKas CBsI3b, MOJb, MOJISIPHAs Macca,
MOJISIPHBIA 00BEM, YIIEPOIHBINA CKeleT, (YHKIMOHANbHAS TPYIINa,
paaMKal, U30MEpHs, HM30MEpPbI, TOMOJIOTMYCCKUI psJl, TOMOJIOTH,
YTJICBOIOPO/IBI,
OMOJIOTMYECKH aKTHUBHBIE BellecTBa (YIJIEBOMBI, JKUPBI, OEIKN),

KHCJIOpOA- MW a30TcoAcpiKalmue COCAMHCHUA,

MOHOMEp, IOJIMMEp, CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYJISIPHBIC
COEIMHEHHUSI, KPUCTAIDTHYECKAS PEIIETKa, TUITHl XUMHUYECKUX PeaKIInit
(OKUCIUTENTFHO-BOCCTAHOBUTEIBHBIC, JK30-U  JHIOTEPMUUYECKHE,
peakiuy HOHHOTO 0OMEHa), pacTBOP, AIEKTPOIUTHI, HEIIEKTPOIUTHI,
ANEKTPOJIMTHYECKAsT AMCCOIMAINNS, OKHCIUTENh, BOCCTAHOBUTEIND,
CKOPOCTb XHMHYECKOU PEaKITHU, XUMUIECKOE PABHOBECHE), TCOPHUH U
3aKOHBI (TEOpHS XMMHUYECKOTO CTPOCHHS OPTaHWYECKHX BEIIECTB
AM. byrnepoBa, Teopus BNEKTPOIUTHUECKOM IUCCOIUALINH,
niepuoanuecknii 3akoH J.U. MeHeneeBa, 3aKOH COXpaHEHUS MacChl),
3aKOHOMEPHOCTH, CUMBOJIMYECKHUN SI3BIK XUMHH, (DAKTOIOTHUYECKUE
CBEJCHHS O CBOMCTBax, COCTaBe, MOJYYCHUH U OE30MaCHOM
WCIONIb30BAaHUM BAKHEUIIMX HEOPTraHMYECKUX ¢ OPraHuYeCKHX

BCIICCTB B 6I>ITy nu HpaKTH‘leCKOﬁ JCATCIBHOCTH YCJIOBCKA,

— MNPUMCHACT 3HAHUSA B O6JIEICTI/I XHUMHUHN
JUISL pelieHus 3a/1ay;

- OOBSICHSIET XHUMHYECKHE SBIIEHUS WU
IPOLIECCHI ¢ TOYKU 3pEHUA HAYKH;

— JIaeT ONpeNeTeHUEe U XapaKTEPUCTUKHU
OCHOBHBIX MOHATUI XUMUH,

- hopMynUpPYET U MPUMEHSIET Ha PAKTUKE
3aKOHBI XUMUU,

- dbopmynupyer OCHOBHBIE
ITIOJIOKCHU L TCOpHHU XUMHUYECCKOI'O
CTPOCHUSI OPraHUYECKUX COCIUHEHUU U
XapaKTepUCTUKAa B CBETE 3TOW TEOPUU
CBOCTB OCHOBHBIX KJIACCOB OPraHUYECKUX
COCTMHEHUN,

- OCYIIECTBJISIET TPOBEPKY CBOWCTB
KJIACCOB PA3JINYHBIX COCIWHEHHW IIpH
BBITIOTHEHUH JTA0OpaTOpPHBIX paboT u
pELLIeHNH 3a/1a4;

- NPUMEHSET 3aKOHbI IIPU PELICHUU
3a7a4, KOMMEHTUPYET PEIICHHUE;
- BBITIOJTHSET 3aJ]aHUS
CHUCTEMAaTHU3aINIO TOHSTHH,

Ha
aHaJIn3

Hnaexc
OK/IIK Pe3yabTaThl 00yueHus Kpurepum oueHku /oIeHOYHEBIE
MepoNnpUusTHS
OK 01 - BJIAQJICHHE CHCTEMOM XHMHMUYECKHX 3HaHWM, KOTOpas BKIIOYAET: | — OITUCBHIBAET " 00bsicHseT | — 3agaHus Ha
OCHOBOIIOJIAraloIiue MOHATUSA (XMMHUYECKHH 3JEeMEHT, aToM, | XUMUYECKUE SIBIIEHUSA U IIPOLIECCHI; HCIIOJIB30BaHUE

XAMUYECKOM CUMBOJIMKH 1
Ha3BaHUU COEIMHEHUM 110
HOMEHKJIaType
MEXIYHApOAHOTO COK03a
TEOPETUYECKON 1
MPUKIIATHON XUMUHU U
TPUBHAIIbHBIX HA3BAHUM
JIISI COCTABIICHUS
XUMUYECKUX (HOPMYIT
JIBYXaTOMHBIX COE€IMHEHUN
(okcu0B, cynb(uIOB,
THJPHUIOB U T.I.) U IPYTHX
HEOPraHUYECKUX
COSIUHEHHI OTACIbHBIX
KJ1acCOB

— [IpakTuueckue 3aganus
Ha YCTAHOBJICHUE CBSI3U
ME¥XK1y CTPOEHUEM aTOMOB
XUMHYECKHUX 3JIEMEHTOB U
MIEPUOINYECKUM
H3MEHEHHEM CBOICTB
XAMHYECKHX DJICMEHTOB U




- YMEHHE BBIBISITH XapaKTEpHbIE TMPU3HAKA M B3aUMOCBS3b
W3YYECHHBIX MOHATUH, NPUMEHSITh COOTBETCTBYIOIIME MOHATUS MU
OIMCAHUM CTPOCHUS U CBOWCTB HEOPTaHUYECKUX U OPraHUYECKUX
BELIECTB U UX IMPEBPALLECHUN; BBISBIATh B3aUMOCBSA3b XUMHUUYECKUX
3HaHUMI c MOHATUSAMU u NpeACTaBICHUSIMU IPyTUX
€CTECTBEHHOHAYYHBIX IIPEIMETOB;

- YMEHHE HCIOJIb30BaTh HAMMEHOBAHMS XUMUYECKUX COCIUHEHUU
MEXIYHApOAHOIO COK3a TEOPETUYECKOW W TMPUKIAAHOM XUMHUHU U
TPUBUAJIBHBIC Ha3BaHUA Ba)KHEHIIINX BCIIICCTB (3TI/IJI€H, allCTUJICH,
rmnepuH, (eHon, ¢GopManbIerul, yKCycHas KHCIOTa, TIHUIVH,
YTapHBIN I'a3, yrIEKUCIIBbIA ra3, aMMUaK, ralieHast U3BECTh, HEraleHas
thopMyITBl
HEOPraHWYECKUX U OPraHUYECKUX BELIECTB, YPABHEHUS XUMUYECKHUX

U3BECTh, MUTBEBAs COJAa M JIPYTHX), COCTaBISTh

peaknuid, OOBSCHATH WX CMBICT, TMOATBEPKIATh XapaKTEpHBIE

XUMHUYCCKHUC CBOICTBa BCIICCTB COOTBETCTBYIOLIUMHU
OKCIIEPUMEHTAMU 1 3alIUCAMU ypaBHeHI/II‘/’I XUMHYCCKHUX peaKuHﬁ;

- YMCHHE YCTaHaBJIMBATb MMPUHAMJICI)KHOCTD N3Yy4YCHHBIX
HCOPraHWYCCKUX W OpPraHUYCCKUX BCHIECTB K OIIPCACICHHBIM
KjlacCaM U rpyImniam COGI[HHCHHﬁ, XapakTepu3oBaTb UX COCTaB U
XHMHYSCKHUX CBS3EH

Ba)KHEHIIIHE CBOﬁCTBa; OIpeACIsATb BUIBI

(koBasileHTHasl, WOHHAs, MeETAIJIMYecKas, BOJOPOJHAsS), THIIbI

KPUCTAJUIMYECKNX  PEIMIETOK  BEIIECTB; KJIaCCH(UIIMPOBATH
XUMHYECKUE PEaKIny;

- (opMUpOBaHHE TMPEACTABICHUSA: O XUMHUYECKOW COCTaBJISIOIICH
€CTECTBEHHOHAYYHON KapTUHBI MHUpa, POJIM XUMHUU B IO3HAHUU
SBJICHUU TIpUpPOJbI, B (OPMHUPOBAHUHM MBIIUICHUSI W KYJIBTYPbI
JUIHOCTH, €¢ (PYHKIIMOHATHLHOW TPAaMOTHOCTH, HEOOXOIUMOM IS
pPEIICHUsT TMPAKTUYECKHX 33a7]a4 M HKOJOTUYECKH OOOCHOBAaHHOTO
OTHOIIIEHUS K CBOEMY 3JI0POBBIO U TIPUPOTHON Cpele;

- YMEHHE MTPOBOJIUTH PACUYETHI 10 XUMUYECKUM (DOpMYyIiaM U
YPaBHEHUSM XUMUYECKHUX PEAKIUH C UCIOJIB30BAaHUEM (DU3HUECKUX

BCJIIMYMH, XapaKTCPU3YIOMINX BCHICCTBA C KOJIMYCCTBCHHOM CTOPOHBI:

($hopMys 1 3aKOHOB;
- ompenenseT 3aJadnu JeATEIHHOCTH, C

Y4ETOM  IIOCTaBJIEHHOM  IIperojaBaTeieM
ey,

- 000OCHOBBIBAE€T BBHIOOP W YCHEIIHOCTH
IIPUMEHEHUSI METOJIOB U CIIOCOOOB PELICHHUS
XUMHUYECKHUX 3a]1ay,
- MPOBOJUT  CAaMOOLIGHKY  KauyecTBa
BBINOJIHCHNS TIOCTABJICHHBIX 3a1a4

- CBOCBPEMCHHO CHA€T BBINIOJIHCHHBIC
3aJaHusl U OTYETHI;

- IaeT OOBEKTUBHOW OIIEHKY paboueit
CUTyalluld B COOTBETCTBHUU C MOCTaBJICHHOMN
3ajavuen,

- MIPOBOJUT CBOEBPEMEHHBII KOHTPOJIb U

KOPPEKTUPOBKY NEeATEILHOCTH B
COOTBETCTBUU c HOPMAaTHBHOU
JOKyMEHTaIuen

BBIIIOJIHSET CAMOAHAIU3 COOCTBEHHOM
JIeSITEIIbHOCTH Ha OCHOBE TOCTUTHYTHIX
Pe3yJIbTaToB,;

HUX COeOUHEHNN B
COOTBETCTBHHU C
MOJI0KCHUEM
IIepunonnueckoii cucreme.
— [IpakTuko-
OpPUEHTUPOBAHHBIC
TEOPETHYECKHUE 3aJaHUs Ha
XapaKTepU3aLUI0
XUMHYECKHX 3JICMEHTOB:
«MeTtammueckue /
HEMETaJUIMYECKHE
CBOMCTBA,
AIEKTPOOTPHUIIATEIIFHOCTD U
CPOJICTBO K 3JIEKTPOHY
XHMHYECKHX AJICMEHTOB B
COOTBETCTBUE C UX
ANEKTPOHHBIM CTPOCHUEM U
IIOJIOJKEHUEM B
MIEPUOINYECKON CUCTEME
XUMHYECKUX DJIIEMEHTOB
.. MenneneeBay

— 3amaHus Ha COCTaBJIEHUE
HA3BaHUM OpPraHUYECKHX
COCIMHCHHIH I10
TPUBUATBHOMN HIIN
MEKTYHApOIHOMN
CHCTEMATHYCCKOI
HOMEHKJIAType.

— 3agaHus Ha COCTaBIICHUE
MTOJTHBIX ¥ COKPAIICHHBIX
CTPYKTYPHBIX (hOpMYIT
OpTraHUYECKUX BEIIECTB
OT/IENIbHBIX KJIACCOB.




Macchl, 00beMa (HOpMaJIbHBIE YCIIOBHS) Ta30B, KOJIMYECTBA
BEIIECTBA; UCIIOJIB30BaTh CUCTEMHBIE XUMUYECKHE 3HAaHUS IS
MNPUHATHA PELICHUI B KOHKPETHBIX JKU3HEHHBIX CUTYAIUAX,
CBSI3aHHBIX C BELIECTBAMH U UX IIPUMEHEHUEM

OK 02.

- YMCHHE TUIaHUPOBATh W BBIMOIHITH XMUMUYECKUH DKCIIEPHUMEHT
(mpeBpaleHust OpraHUuIeCKUX BELIECTB [IPYU HAarpeBaHUM, MOIyUECHHUE
STHJICHA W M3yYCHHE €ro CBOMCTB, KauyeCTBEHHbIE pPEaKIUU Ha
JIBJETHIBI, Kpaxmall, YKCYCHYIO KUCIIOTY; IeHaTypanus OeIKoB Ipu
HarpeBaHuH, LIBETHBIE PEaKINU OETIKOB; IPOBOAUTH PEAKIIMN HOHHOTO
oOMeHa, OMpeneNsiTh Cpeay BOJHBIX pacTBOPOB, KaueCTBEHHBIE
peakuuu Ha cyinbdar-, KapOOHAT- U XJOPHI-aHUOHBI, Ha KaTHOH
aMMOHHUS; pelIaTh SKCIIepUMEeHTalbHbIE 3a/1a4H 110 TeMaM "MeTast"
n "Hemeramnbl") B COOTBETCTBUM C MPAaBWIAMH TEXHHUKHU
0e30MacHOCTH TpPU OOpaIIeHWH C BEMIECTBAMH H JIa0OpPaTOPHBIM
000pyIOBaHUEM;

JKCHEepUMEHTa B (OpME 3aluch YpPaBHEHHH COOTBETCTBYIOLIMX

MPEJICTaBIATh  PE3ydbTaThl  XUMHUYECKOTO
peaknuii 1 (GOpMYITHPOBATH BEIBOBI HA OCHOBE 3TUX PE3yJbTATOB;

- YMEHHUE aHAIM3UPOBATh XMMHUYECKYI0 HH(OPMAIIUIO, MOJIy4acMyFO
W3 pasHbIX MCTOYHHUKOB (CPEICTB MAaccOBOM HH(POpPMAaLUH, CETh
WnTepuer u apyrue);

- BJIAZICTh OCHOBHBIMH METOJIaMH HAayYHOI'O ITO3HAHHUS BEILECTB U
XMMUYECKUX SIBICHUH (HaOIofeHHe, H3MEPEHUE, O3KCIIEPUMEHT,
MOJICIMPOBAHUE);

- YMEHHME TMPOBOIUTH pacueThl IO XHUMHYECKHUM (opMysiaM u
YPaBHEHUSIM XUMHYECKUX PEaKIUil ¢ MCIONBb30BaHUEM (U3UIECKUX
BEIIMYMH, XapaKTepU3YIOINX BELIECTBA C KOJIMYECTBEHHON CTOPOHBI:
Macchl, 00beMa (HOpMaJibHbIE YCIIOBHS) Fa30B, KOJIMYECTBA BEILIECTBA,;
WCTIONB30BaTh CHUCTEMHBIE XWMHYECKHE 3HAHWA [UISI TPUHSATHSL
pelIeHNH B KOHKPETHBIX JKU3HEHHBIX CHUTYalUsX, CBS3aHHBIX C
BELIECTBAMH U MX IPUMEHEHHEM

— OmpeAeiseT 1eJIH, COCTABIISACT TIaHbI
JIeSITeJIbHOCTA U ONpEJIEIISIET CPe/ICTBA,
HEO0OXOIMMBIC JIJISI UX peaTu3aliuy,

— (dopMyIUpyeT U OOBSICHSICT OCHOBHBIE
TTOJIOXKEHHUS O COBPEMEHHON XMMHUYECKON
KapTUHE MHpa Ha OCHOBE BaXKHBIX
OTKPBITHHA YUYEHBIX, OKa3aBIINX
OTIpEJIETISIoNIee BIUSAHUE HA pa3BUTHE
TEXHUKU U TEXHOJIOTHH,;

- UCIIOJIB3YET PA3IMYHbIC UCTOYHUKH
nH(pOpMaIIUU, B TOM YHCIIE JIEKTPOHHBIX

O6ubIMOTEK, yMeeT KPUTHYECKH
OLICHUBATh " UHTEPIPETUPOBATH
nHpopmanuio, MIOJIy4aeM Y0 u3

Pa3IMYHBIX UCTOYHUKOB, B TOM YHCIE U3
cetu HTepHer;

— UCIIOJIB3YET pa3InyYHbIC
nH(}OpMaLMOHHBIE 00BEKTHI, C KOTOPHIMU
BO3HUKAET HEOOXOUMOCTb CTAIKUBAThCS
B NpoQeccUOHANBbHON cepe B U3yUYEeHUH
SIBJIEHUM U IPOLIECCOB,;

- CaMOCTOSITENIbHO ~ MpHOOpeTaeT ¢

IIOMOIIBIO I/IH(I)OpMa]_[I/IOHHBIX
TEXHOJIOTHI n HCIIOJIB3YET B
ap aKTHYECKOM JACATCIIBHOCTH HOBBIC

3HaHUS U YMEHUS, B TOM YHCJIE€ B HOBBIX
o0JacTaX 3HAHWUW, HEMOCPEICTBEHHO HE
CBS3aHHBIX CO c(epoll NesTENbHOCTH,
pacmigpsier U yriayonsTh CBOE HaydHOE

— 3aauM Ha pacyeT
MaccoBOM J0JH (Macchl)
XHUMHUYECKOTO 3JIEMEHTA
(coenuHeHUs1) B MOJIEKYJIE

(cmecn).

— IlpakTnueckue 3amaHus
Ha onpeJeraeHue
XMMHYECKOM  AaKTUBHOCTH
BELIECTB B 3aBUCUMOCTH
BUJAa XMMHUYECKON CBSI3U H
THIA KPUCTaJUIMYECKOU
peleTKn

— 3a/laHusl Ha COCTAaBIICHHE
YPAaBHEHUH  XUMHUYECKHX
peakuui,
WIUTIOCTPHUPYIOIIHNX
XMMHUYECKHE CBOWCTBA €
Y4ETOM MEXaHU3MOB
MpOTEKAHUS JAHHBIX

peakuuii M TEeHETUYECKOU
CBSI3U

- [Ipaktuko-
OpUEHTUPOBAHHBIE
pacueTHble  3aJaHUg  Ha
JCIIEPCHBIE CHUCTEMBI,
HCIIOJIh3yEMBbIE B OBITOBOM U
MIPOU3BOJACTBEHHOMN
NEATEeIIbHOCTH YEJIOBEKA




MHUPOBO33pCHUE;
- aHaNM3UpyeT W TIPEACTaBIseT
WHPOPMAIIHIO, JAHHYI0 B 3JICKTPOHHBIX
(dopmarax Ha KOMIBIOTEPE B PA3TUYHBIX
BUJIAX;

- BIAZeeT crnocobaMu MpPeCTaBICHHUS,
XpaHeHHsT M O00pabOTKM JaHHBIX Ha
KOMIIBIOTEPE;

—  CaMOCTOSTENBHO

CTaBUT KOHKPETHBIC

3a/1audl HAay4YHBIX HCCIICJOBAaHUHA B 0OJIacTH
XUMHHU u peuiaTtb ux C IIOMOIIBIO
COBPEMEHHOIl ammapaTypbl, 00OpYyIOBaHUS,
WH(POPMALMOHHBIX TEXHOJIOTHH c
HCIIOJIb30BaHUEM HOBEHIIEro
OTEYECTBEHHOT'O U 3apy0EKHOT0 OIIBITA,

- JaeT OLEHKY HHpopMalMMU IO
WNuTepHer- pecypcaM, B COOOIIEHUSAX
CMMU, Hay4HO- NOMYJIAPHBIX CTATHSIX;

- CO3/1a€T JIEKTPOHHBIC MPE3EHTALNH, 1

MPOBOJUT UX MyOJIUYHYIO 3allUTY;

OK 04

- YMEHHE IUTAHUPOBATh W BBIMOIHATh XUMHYECCKHN OKCIIEPUMEHT
(mpeBpaleHust OpraHuIeCKUX BELIECTB IPU HarpeBaHUM, OJTyUECHHUE
STHJIEHA M W3yYEHHE €ero CBOMCTB, Ka4deCTBEHHBIE pPEaKIMH Ha
aJIBJICTH/IBI, Kpaxmall, YKCYCHYIO KHCIIOTY; JIeHaTypauus OeIKoB Ipu
HarpeBaHuH, LIBETHbBIE PEAKIINU OETIKOB; POBOIUTH PEAKIIMH HOHHOTO
oOMeHa, OMpenessITh CpeNy BOTHBIX pPAcTBOPOB, KauyeCTBEHHBIE
peakuuu Ha cyinbdar-, KapOOHAT- W XJIOPHI-aHHOHBI, Ha KaTHOH
AMMOHHUS; peIIaTh SKCIIEpUMEHTAbHBIE 3a/1a4H 110 TeMaM "'MeTast"
n "Hemeramnbl") B COOTBETCTBMM C TPAaBWIAMH TEXHHUKH
0e3omacHOCTH MpU OOpallleHHH C BeleCTBAMH W J1a00paTOpHBIM
0bopynoBaHUEM; XUMHUYIECKOTO

peaACTaBIATh PE3YIbTATHI

— KOHCTPYKTHBHO B3aUMOJICHCTBYET CO
CTyJICHTaMH, IpenojiaBaTeieM B XOJe
oOyueHus,

— 3HACT MpaBUjia STUICCKHUX HOPM TMOBECJICHUS,
— pAallMOHATBHO TUIAHUPYET W OpPraHU3yeT
JIESTeIbHOCTH npu BBITIOJTHEHHUH
1abopaTOPHEIX PaboT;

- MIPOBOJIUT HAOIIOICHNS;

- IIJIAHUPYET u BBIIIOJIHSIET
JKCIIEPUMEHTHI;
- BBIJIBUTAET THUIIOTE3bl U CTPOUT

MOJEIH,

- OLICHKa pe3ylbTaToOB
HaOIIOAeHUH 3a
JeSITeIbHOCThIO CTYJICHTOB

B TIpolecce  OCBOCHHSA
0o0pa3oBaTenbHOM
IPOTPaMMBI

- BBINOJIHEHHE u
3auTa y4eOHbIX TPOEKTOB
- BBINOJIHEHHE u
opopmieHHe oOTuYeTa TIO0

nabopaTopHbIM paboTam




JKCIIEPUMEHTAa B (OpPME 3almUCH ypPaBHEHHH COOTBETCTBYIOIIUX
peakuuii 1 GOpPMyIHPOBATH BBIBOIBI HA OCHOBE ATHX PE3yJIbTATOB

- J€J1acT BBIBObI Ha OCHOBC
3KCHCPUMCHTAJIIBHBIX NJAHHBIX,
- COIIOCTAaBJIACT HAaY4YHBIC (baKTI)I ;

OKCIICPUMCHTOB C HeﬁCTBHTCHBHOCTBIO;

OK 07. - copMHUpPOBaHBI TMPENCTABICHUS: O XUMHYECKOW COCTABIISIOMIEH | — WCTIONB3YeT 3HAHUSA XUMHYECKOH | — Keiic (¢ yderom
€CTECTBEHHOHAyYHO! KapTUHBI MHpa, POIM XUMHMU B IIO3HAHUU | HAYKH B  pEIICHUU KOTHUTUBHBIX, | Oyaymien
SIBIICHUH TPUPOAbI, B (OPMUPOBAHWMU MBIIUICHUS M KYJIBTYphl | KOMMYHHKATHBHBIX W OPraHU3allMOHHBIX npoQeccuoHanbHOM
JIMYHOCTH, ¢ (YHKIMOHATHHOM IPaMOTHOCTH, HEOOXOTMMON i | 3ajad ¢ COOMIOJCHHEM  TpeGoBaHmii | AEATENBHOCTH)
pelIeHus] NMPAKTUUECKUX 3aJad M SKOJOTMYEeCKM OOOCHOBAHHOTO | SPrOHOMHUKH, TEXHHKH  O€30MacHOCTH,
OTHOILIEHUS K CBOEMY 3I0POBBIO U IIPUPOIHOH CpeEneE; TUTHEHEBI, pecypcocOepeKeH s, TPaBOBBIX U
- yMeHHE CcoONIogaTh MNpaBWJIa SKOJIOTHYECKH LENecO00pa3HOro | STHYECKUX HOPM, HOPM WHGOPMAIMOHHOM
MOBEJICHUSI B OBITY W TPYIOBOH AEATEIHFHOCTH B LENSX COXPaHEHHUs | O€30MMaCHOCTH;
CBOETO 3I0POBBS M OKPYKAIOLIEH NPUPONHOM CpEenbl; YUUTHIBATh | — MPUBOJUT TMPUMEPHl PAKTHIECKOTO
OIIACHOCTb BO3JCHCTBUSA HA JKHUBBIC OpPraHM3MBl OIIPEICIICHHBIX | NCIOJB30BAHUS XWMHYECKAX 3HAHUN Ha
BEIIECTB, MOHMMas CMBICI IIOKa3aTeNs IMpeNeNbHON OMyCTHUMOM | MPakTUKE, B OBITY
KOHIEHTPaLu!
1IK 12 — coOmrofileHne TPaBWII TOJIB30BAHUS XHUMHYECKOW IMOCYIOH | — JIEMOHCTPUPYET MHTEpeC K Oyayuied | — BBIMIOJTHEHUE u
U J1a0OpaTOpHBIM 00OpyIOBaHHEM, OOpAalleHHs C BeNIECTBaMH | npodeccid B mpolecce  ocBoenus | opopmiieHne oTdera 1o
B COOTBETCTBUHU C MHCTPYKLMSAMH IO BBIIOJHEHUIO J1a0OPaTOPHBIX | 0Opa3oBaTeIbHON MPOTPaMMBbI; nabopaTopHbIM paboTaMm;
XUMHYECKUX OTIBITOB; - apryMEHTHPOBAHHO 00BsICHSACT
— DKOJIOTHYECKH LIEeCO00pa3sHoe MOBEJEHUE B ObITY M TPYIOBOH | CYHIHOCTH M  COIHAIbHOM 3HAYUMOCTH
JEATENBHOCTH B IIEIAX COXPAHEHUS CBOETO 370POBBs, OKPYKaIOIEeh | Oyaymieit npodeccuu;
MIPUPOTHOU CPellbl U TOCTHKEHUS €€ YCTONUMBOrO pa3BUTHS; - TIPOSIBIISICT AKTUBHOCTb,

— OCO3HAaHUE OMNACHOCTU TOKCHYECKOTrO JACHCTBUSI Ha KUBBIC
OpPTaHU3MBI ONPENCIEHHBIX HEOPTraHWYECKUX BEIIECTB, IMOHUMAs
cMmbica nokasarens [TIK;

WHUIMATUBHOCTL B TIPOIIECCE OCBOCHUS
po¢heCCUOHAITEHON e TeILHOCTH;

— y4acTByeT B OJIMMITHA]IAX
pOo(heCCHOHATBHOTO MacTepCTBa,
(dectuBansix, KOHpepeHIUsX;

- n3yJaer npodeccuoHanbHbIe
MEPUOJTUIECKUE W3JIaHus,




‘ npodeCcCHOHANBHYIO TUTEPATYPY;




