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Pabouast mporpamma yueOHOUW muctummael OJ[.12 Xumus pa3paboTaHa Ha OCHOBE
@®enepallbHOTO  TOCYIApPCTBEHHOrOo  00pa3oBaTeNIbHOTO  CTAaHJIApTa  CpelHero  oluiero
obpazosanus (nasee — PI'OC COO) (Ne 413 ot 27.05.2012 r, ¢ UBMEHEHUSAMH U JOMOTHEHUSIMU
ot 12.08.2022 Ne 732), Ha OCHOBE NMPUMEPHONU MPOrpaMMbl 00IIC0Opa30BaTEILHON yueOHOU
TUCIUTUIMHBL  «XUMUS» Uil TPOQECCHOHANBHBIX ~ 00pa30BAaTENbHBIX  OPTaHU3AIIHIA,
pexoMeHi0BaHHOW  DenepalibHBIM  TOCYAAPCTBEHHBIM  OIO/DKETHBIM  YUpEeXKJICHHUEM
JIOTIOJTHUTEIILHOTO npodecCuOHATHLHOTO o0Opa3oBaHUs «HCTUTYT pa3BHUTHS
npodeccuoHaibHOr0 oOpa3oBanus» (mpotokoa Ne 14 ot 30 nHos6ps 2022 1.), ¢ yderoMm
OcHoBHOM 00pa3oBaTeNbHONW TMPOTPAMMBI CpeAHEro oOmero ooOpazoBaHusi (IIPOTOKONI OT
18.05.2022 r. Ne 371), ¢ yuetom DenepaqbHOr0 TOCYAAPCTBEHHOTO 0O0pPa30BaTEIHLHOTO
cTaHaapTa cpeanero npodeccuoHaibHOro obpazoanus no cneruanbHoctu 20.02.02 3ammra B
Ype3BBIYAHBIX CUTYallUsIX W YTB. IprKa3oM MuHucTepcTBa oOpazoBanus u Hayku PO Ne 1060
ot 25.12.2024

Opranuzanusa-pa3paboTduk: rocyaapcTBeHHOe OI0IKeTHOe Npo(eccCHOHATbHOE 00pa3oBaTebLHOE
yupexnenue « KyHrypckui KoJute: arpoTexXHoJIOTHil M ypaBJieHUsD)

CocTaBUTEND:
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1. OBIIAS XAPAKTEPUCTHUKA NPUMEPHOM
PABOYEU ITPOI'PAMMBI OBIIEOBPA30OBATEJIBHOU
JANCHUITJIMHBI «XXUMMWUSA»

1.1. MecTo AUCHUIUIMHBI B CTPYKTYpe 00pa3oBaTeibHOM NMPOrpaMmbl
CIio

OO6meoOpa3oBaTenbHas MUCHUINIMHA «XUMHESD SBISAETCS 00s3aTeIbHOM
4acThi0  00IIe00pa30BaTEeIbHOTO ITMKJIAa 00pa30BaTEIbHOM MporpaMMbl B
coorBerctBUM ¢ @OI'OC CIIO mno cnenuansHoctu 20.02.02 3amura B
YpEe3BbIUANHBIX CUTYAIUSIX.

[lpuknagHoit Moaynb BKiIO4aer pazgen 8 «Xumus B ObITY W
MPOU3BOJICTBEHHON JEATEIIBHOCTH YEJIOBEKa», KOTOPBIN peanusyercst sl BCeX
npodeccuit/cnenuanbHOCTe  METOJOM — pEIIeHUsT  KEWCOB, CBSI3aHHBIX  C
DKOJIOTHYECKOM 0€30HacHOCTBI0 M  OLIEHKOW IIOCIEACTBHM  OBITOBOM H
MIPOU3BOJICTBEHHOW  JCSTENBHOCTH, COOTBETCTBYIOUIEH OTpacisaM Oyayiien
poecCUOHANILHOM ESITEIbBHOCTH 00YyJarOITUXCS.

1.2. Ilesiu ¥ uIaHMpYyeMble pe3yJabTaThl 0CBOCHHUS AUCHHUIIINHbI
1.2.1. lean u 3aga4m JUCUUIJINHBI

Conepkanue MporpaMmbl 00111€00pPa30BaATEIIBHON JAUCIUTIIUHBI «XUMHUS»
HaIPaBJICHO HA JJOCTUKEHUE CIETYIOIUX HeJIei:

- dbopMUpOBAHHE CHCTEMBl XHMHUYCCKMX 3HAHWUH KaK BaKHEHIICH
COCTaBJISIONIEH €CTECTBEHHO-HAYYHOM KapTUHBI MHUpA, B OCHOBE KOTOPOM JiexkKaT
KJIFOYEBbIE TOHATUS, (yHIAMEHTAJIbHBbIC 3aKOHbl U TEOPUU XHUMHH, OCBOCHHUE
S3bIKa HAyKW, YCBOGHHE W TIOHUMAaHUE CYIIHOCTH JIOCTYIMHBIX 0000IIeHn
MHUPOBO33PEHYECKOr0 XapakTepa, O3HAKOMJICHHE C HCTOpUEH HX pa3BUTUA U
CTaHOBJICHUS,

— dbopMupoBaHUEe W Ppa3BUTHE TMPEACTABICHUN O HAYYHBIX METOJax
MO3HAHUS BEUIECTB M XMUMHUYECKHX PEaKIMi, HEOOXOIUMBIX MJiI MPUOOPETCHUS
YMEHHUN OPUEHTHPOBATHCS B MHUPE BEHIECTB U XMMHUYECKUX SIBIICHHUM, UMEIOIINUX

MECTO B MIPUPOAE, B MPAKTUYECKON Y NOBCETHEBHOW KU3HU;



— pa3BUTHE YMEHHM U CHOCOOOB JEATEIbHOCTH, CBS3aHHBIX C
HaOMIOCHUEM U OOBSICHEHHEM XHUMHUYECKOTO JKCIEPUMEHTa, COOIIOCHUEM
npaBui 0€30MacCHOr0 0OpaIeHuUs C BEIECTBAMH.

3agaum IMCUMILINHBI:

1)  cdopmmpoBaTh  TOHMMAaHHWE  3aKOHOMEPHOCTEH  MPOTEKAHMUS
XUMHUYECKUX TPOIIECCOB U SIBIICHUU B OKPYXKAIOIIEH Cpele, a TaKkKe MX CBA3b C
LIEJIOCTHOM HAyYHOU KapTUHOM MUpPa U APYTUMHU €CTECTBEHHBIMH HAYKaMHU;

2)  pa3BUTh YMEHHUS COCTaBJISTH (OPMYJIBI  HEOPTaHUYECKHX U
OpPraHUYECKUX BEILLIECTB, YPAaBHEHUS XUMUUYECKUX PEaKUUi, OOBACHATh UX CMBICI,
MHTEPHPETUPOBATH PE3YJIbTAaThl XUMHUUECKUX SKCIIEPUMEHTOB,

3) chopmupoBaTh HaBBIKH TIPOBEICHUS MPOCTCHIINX XUMHUYCCKHX
HKCIIEPUMEHTAJIbHBIX HCCIEJOBAaHUN C COONIIOACHUEM IpaBUi 0OE€30MacHOro
oOpalleHus ¢ BEIIeCTBaMU U JIa0OPaTOPHBIM 000PYI0BAHUEM;

4)  pa3BUTh YMEHUS HaxXOJWTh, AaHAJIM3UPOBATH U  HCIIOJIB30BAThH
MH(DOpPMAIMI0O XHMHUYECKOTO XapakTepa W3 pPa3dudHbIX HH()OPMALMOHHBIX
UCTOYHHUKOB, BKJIIOYAs yUeOHYIO JTUTEpaTypy, HayyHble IMyOJMKAMU U UHTEPHET-
pecypchl;

5)  chopmupoBaTh yMEHHS IPOTHO3MPOBATH  TOCJICACTBHS  CBOCH
NESATENIbBHOCTH U XMMMYECKUX TPUPOIHBIX, OBITOBBIX M IPOU3BOJICTBEHHBIX
MIPOLIECCOB, YUNUTHIBAS BO3MOKHBIE SKOJIOTMUECKUE U COLMAIIbHBIE BO3ACHCTBUS;

6) cdopmHupoBaTh MOHUMAHWE 3HAYUMOCTH JOCTHIKEHUN XHMHUYESCKON
HAayKH W TEXHOJOTUH JUIsl Pa3BUTHUS COLMAIBHOM M MPOU3BOJCTBEHHOU cdep C
YMEHHEM MPUBOIUTH MPUMEPHI UX MPUMEHEHHS B Pa3IMYHBIX chepax KU3HHU.

1.2.2. [lnanupyembie pe3yJIbTAThI OCBOCHUS 00111e00pa30BaTeIbHOI
aucUIIMHBI B c00TBeTCTBHH ¢ PI'OC CIIO m Ha ocHoBe PI'OC COO

Oco6oe 3HaueHue 0011e00pa3zoBaTe/ibHas JUCIUIUIMHA « XUMUSD UMEET TIPU
dbopmupoBanun u pazputun OK 01; OK 02; OK 04; OK 07 wu IIK,
IIPECTABICHHBIX B AKTyaJIM3UPOBAHHBIX OrocC CIIO o

npodeccun/crnenuaiTbHOCTH.



Koa
HAaHMeEHOBaHHeE
bopmupyembIx
KOMIIeTeHIU i

IlnanupyemMble pe3yJbTaThbl 0CBOCHHS JMCIHUIJIHHBI

JAucuunimHapHbie

OK 01. Beibupats
CIOCOOBI PeIICHUs
3amad
npodeccnoHaTbEHOM
JESTEeTbHOCTH
NPUMEHUTEIHHO K
pa3IMYHBIM
KOHTEKCTaM

O01mue
JInyHOCTHBIE Ppe3yJabTaThl [O0JKHBI OTPakaThb B
YacTu:
TPY/AOBOI0 BOCITUTAHUA:
— TOTOBHOCTH K  TPYydy, OCO3HAaHHUEC IICHHOCTU
MacTepCTBa, TPYIOII00UE;
— TOTOBHOCTb K AKTUBHOM JEeSITeTbHOCTH

TEXHOJIOTUYECKON M COIMAJbHON HAalpaBJICHHOCTH,
CMOCOOHOCTh ~ MHUIUHPOBATH,  IUIAHUPOBATH U
CaMOCTOSITEIILHO BBIMOJIHATh TAKYIO JICATEIIEHOCTD;

— WUHTEpeC K pa3uyHbiM chepaMm MmpodecCHOHATHHON

JESTEIbHOCTH.
MeTanpeaMeTHble pe3yJbTaThl J0KHbI 0TPAXKATH:
OBanagenue YHHMBEpPCAIbHBIMH y4eOHbIMH

NO3HABATEJILHBLIMH JAeiCTBUSIMMU:

a) 0a30BbIe JJOrHYECKHE IeHCTBHS:

—  CaMOoCTOSITeNbHO (OPMYIHUPOBATh U aKTyaJIU3UPOBAThH
npo0yieMy, paccMaTpuBaTh €€ BCECTOPOHHE;

— YCTaHaBJ'II/IBaTB CYHICCTBCHHblf/'I HpI/I3HaK NN
OCHOBaHUSl JJisi CpaBHEHHUSA, KIacCCUPHUKAIUU U
0000IIEeHHS;

—  ONpenensiTh eI JIeITEIIbHOCTH,
napaMeTpsl U KPUTEPUU UX JOCTUKCHHUS,

— BBIABJIIATDH SaKOHOMepHOCTI/I u HpOTHBOpGLII/ISI B
paCCManI/IBaeMBIX SIBJICHUAX

— BHOCHTb KOPPEKTHUBBI B JESITENbHOCTH, OIICHUBATH
COOTBETCTBHUE PE3YJILTATOB LENSIM, OIIEHUBATh PUCKHU
MHOCJIENCTBUMN NEITEILHOCTH.

0) 0a3oBbIe HCCIeA0BaATEIbCKHE 1€liCTBUS:

— BIAJETh HaBBIKAMH Yy4e€OHO-HCCIICIOBATEIBCKON U
HpOGKTHOI‘/’I JCATCIIbHOCTH, HAaBBIKaAMH pa3pemeH1/1$1

3a/1aBaTh

JAucuMIiuinHapHble pe3yJIbTAThI J0JIKHbI OTPAKATH:

IIP6 01. chopMUPOBAHHOCTH MPEACTABICHUN: O XUMUYCCKOM
COCTABJISIFOLIEH E€CTECTBEHHOHAY4YHOW KapTUHBl MHUpPA, POJIH
XUMHUHM B TO3HAHUM SIBJICHUW TPUPOILI, B (OPMUPOBAHUU
MBILIUIEHUST M KYJIbTYpbl JIMYHOCTH, €€ (YHKIMOHAJIbHOU
rPAMOTHOCTH, HEOOXOJUMOM [IJIi PpEeHICHUs MPAKTUUECKUX
3a/1a4 U IKOJIOTUYECKH OOOCHOBAHHOTO OTHOIIEHUSI K CBOEMY
3JI0POBBIO U TIPUPOTHON CpeIe;

IIP6 02. BiaseHue CUCTEMOM XMMHUYECKUX 3HAHWH, KOTOpas
BKJIFOYAET:  OCHOBOIOJIAralolue  TMOHATHS  (XUMHUUYECKHM
JJIEMEHT, aTOM, OSJICKTpOHHas o00ojoYka aroma, s-, p-, -
3JIEKTPOHHBIE OPOUTAIM aTOMOB, MOH, MOJIEKYJIa, BAJIGHTHOCTb,
3JEKTPOOTPULATENBHOCTh, CTENEHb OKHUCICHUS, XHWMHUYECKas
CBSI3b, MOJIb, MOJISIPHAsI Macca, MOJISIPHBIN 00bEM, YIIIepOIHBIN
ckener, (QYyHKIMOHANbHAs TPyMMa, paguKkai, HU30MEpHUs,
HM30MEpbI, TOMOJIOTUYECKHHN Ps, TOMOJIOTH, YIIE€BOIOPOJIbI,
KHUCTIOPOJI- U a30TCOAEpKAIllUe COCAMHEHHUS, OWOIOTHYECKU
aKTUBHBIC BelIecTBa (YIJIEBOJBI, XUPBI, OCJIKH), MOHOMED,
NOJIUMEpP,  CTPYKTYPHOE  3BEHO,  BBICOKOMOJIEKYJISIPHBIE
COCIMHEHMS, KPUCTAJUIMYECKasi PEelIeTKa, THUIbl XUMHYECKUX
peakuuii (OKHCIUTENBHO-BOCCTAHOBUTEIBHBIE, 9K30-U
SHJOTEPMUUYECKHE, pEeaKIMd HOHHOr0 oO0MeHa), pacTBOp,
3JIEKTPOJIUTHI, HE3JIEKTPOJIUTHI, 3JEKTPOJIUTUYECKAS
JUCCOIMAIUS,  OKUCIUTENh, BOCCTAHOBHUTENb, CKOPOCTh
XUMHYECKON peakllud, XUMUYECKOe pPaBHOBECHE), TCOPHUH U
3aKOHBI  (TEOPHS XUMHYECKOTO CTPOCHHSI OpPTraHUYECKUX
BemiectB  A.M. bByrnepoBa, Teopusi ANIEKTPOIUTUYECKOU
nyccounanuu, nepuoandeckuii 3akon .M. MenneneeBa, 3aKkoH
COXPAHEHHUs MaccChl), 3aKOHOMEPHOCTH, CUMBOJIMYECKHUM SI3BIK
XUMUH, (DAKTOJIOTHMYECKHE CBEIACHUS O CBOMCTBax, COCTaBe,




npo0em;

BBISIBJISITH ~ MPUYMHHO-CICICTBEHHBIC  CBSI3M U
aKTyallu3UpOBaTh 3aJady, BBIJIBUTaTh THUIOTE3y €e
peleHsI, HAXOIUTh apTyMEHTBI Ui T0Ka3aTeIbCTBa
CBOMIX YTBEPXKICHHH, 3aJaBaTh MapaMeTpbl W
KPUTEPHUH PEIICHHUS,

aHAJIM3UPOBATH MOJIYYCHHBIC B X0JI¢ PEIICHUS 3a]a9u
pE3yIbTaTHI, KPUTHYCCKH OIICHUBATH 1704
JOCTOBEPHOCTb, TPOTHO3UPOBATh N3MEHEHHE B HOBBIX
YCIIOBUSX;

yMETh TICPEHOCUTh 3HAHHUS B II03HABATCIBHYIO U
MPAKTUYECKYIO 00JIACTH KU3HEICATEIIBHOCTH.

NOJlyYeHUu U Oe30MacCHOM HCIOJNb30BAHUHM  Ba)KHEHIINX
HEOPTaHWYECKUX U OpraHMYeCKUX BEIIECTB B OBITY U
MPAKTUYECKOHN JESITeTbHOCTH YEJIOBEKa;

I1P6 03. chopMHPOBAHHOCTh YMEHUH BBISABIATH XapaKTEpHBIC
OpU3HAKW M B3aUMOCBSI3b H3YYEHHBIX MOHSTHUHA, NPUMEHATH
COOTBETCTBYIOIIIE TOHSATHS TPH ONUCAHUU CTPOCHUS U
CBOMCTB HEOPraHMYECKUX M OPraHMYeCKHX BEIIeCTB U HX
MIPEBPAIICHHH; BBISBIATH B3aUMOCBSI3b XUMUYECKUX 3HAHUH C
HNOHSTUSMH U MPEJCTABICHUSMU JAPYTUX €CTECTBEHHOHAYUYHBIX
IPEIMETOB;

IIP6 04. cdhopMUPOBAHHOCT, YMEHHIl  HCIIOJIb30BaTh
HAaMMEHOBAHUS XUMHUYECKHX COCIMHEHHH MEXIyHAPOIHOTO
COI03a TEOPETUYECKON U MPUKIATHOW XUMHHM U TPUBHUAJbHBIC
Ha3BaHMs BaXHEUIINX BEUICCTB (STHIICH, alleTUJICH, TIIMLIEPHH,
¢denon, dopmanbaerua, yKCycHas KHUCIOTa, TJIUIUH, YrapHbIN
ra3, YrJIeKUCIIbIA ra3, aMMHaK, raiieHas H3BeCTh, HEramieHas
U3BECTh, MUTHEBAs COJa U JPYTHX), COCTaBIATH (HOpMyIbI
HEOPraHMYECKUX W OPraHMYeCKUX BEHIECTB, YPaBHEHUS
XUMHAYECKHX PEaKIii, OOBSICHATh MX CMBICI; IOATBEPKIATh
XapaKTepHbIC XUMHUYECKHE CBOMCTBa BEIIIECTB
COOTBETCTBYIOIIMMH IKCIIEPUMEHTAMHU W 3alUCSIMUA ypaBHEHUH
XUMHYECKHUX PEaKIIHii;

IP6 05. chopMHUPOBAHHOCTH yMEHUN  YCTaHABIIUBATh
MPUHA]IEKHOCTD U3yUEHHBIX HEOPTaHUYECKUX u
OpPTaHUYECKUX BEIIECTB K OMPEICIICHHBIM KJIacCcaM M TpyIam
COCMHEHUH, XapaKTepu30BaTh HUX COCTaB M BaKHEiIne
CBOMCTBA; OIPENIEIATh BUJIbBI XHUMMUYECKUX CBsI3eH
(KoBaJIeHTHAsi, MOHHAs, METAIJIMYecKasi, BOJAOPOJHAs), THIIBI
KPUCTAJUIMYECKUX PEIIETOK BEMIECTB; KJIacCH(UIIMPOBATH
XUMHYECKHUE PEAKITNH;

IIP6 07. chopMupOBaHHOCTh YMEHUN MPOBOJUTH pacyueThl MO
XUMHYECKUM (OopMyJiaM U YPaBHEHUSM XUMUYECKUX pEaKIIUi
C WCIOJIb30BaHUEM (U3NYECKUX BEIUYHH, XapaKTEePH3YIOIIHX
BEIIECTBA C KOJIMYECTBEHHOW CTOPOHBI: Macchl, 00BbeMa




(HOpMaHBHBIe YCJ'IOBI/IH) Ia30B, KOJIM4YECTBA BCIIICCTBA,
HCII0JIb30BATh CUCTCMHBIC XUMHWYCCKUC 3HAHUA IJIA IMPUHATUSA
peHIeHI/IfI B KOHKPCTHBIX XM3HCHHBIX CUTYyallUAaX, CBA3AHHBIX C
BCIICCTBAMU U UX MPUMCHCHUCM.

OK 02. Ucnonb3oBath
COBpEMEHHBIC
CpeICTBa IMOUCKA,
aHaM3a u
MHTEpIIpETALNH
uHpOpMaLNU 1
nH(pOpMaLIOHHBIE
TEXHOJIOTUH JIJIs
BBITIOJTHEHUS 3a/1a4
npodeccHnoHATEHOM
JeSITeIbHOCTH

JInyHOCTHBIE pe3yJIbTaThI

AOJIKHBI  OTPaXKaThb B

yacTu:
IHMEHHOCTH HAYYHOI'O ITO3HAHUSA:

c(OPMHPOBAHHOCTH MHUPOBO33pEHUS,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHs HAaykKu U  OOIIECTBEHHON IpaKTHKH,
OCHOBaHHOTO Ha aore KYJIbTYD,

CIOCOOCTBYIOIIETO OCO3HAaHMIO CBOErO0 MecTa B
IIOJIMKYJIBTYPHOM MUPE;

COBEpLICHCTBOBAHNE SI3BIKOBOM M  YMTATEIbCKOU
KyJIbTYpbl Kak CpEICTBa B3aUMOJECHCTBUS MEXKIY
JIOJIBMU U IIO3HAHUS MUDA.

MeTtanpeaMeTHbie pe3yJibTAThl J0JIAKHBI OTPAKATH:

OsBJiaaenue

YHUBepCaJIbHbIMU Y4eOHBIMH

NMO3HABATEJIbHBIMU JACHCTBUAMM:
B) padoTa ¢ unopmaumeii:

BJaJIeTh HABBIKAMU TIOJy4eHUS HHGPOpMALMU U3
UCTOYHHUKOB  DPa3HbIX  THUIOB, CAMOCTOSITEILHO
OCYILIECTBISATh MOWCK, aHalW3, CHUCTEMaTH3alUI0 U
MHTEpHpEeTalui0 UH(OPMAIMKU Pa3lIWYHbIX BHUJOB U
dhopm npecTaBieHus;

co3/laBaTh TEKCThl B pa3IMYHBIX (popMaTax ¢ y4yeTom
HazHaueHus HMHQOpManMu M LEJNEeBOM ayauTOpHH,
BbIOMpas ONTHMalbHYIO (OpMY NpEICTaBICHUS WU
BU3YyallU3aluH;

OILIEHUBATh JIOCTOBEPHOCTb,
uHpOpMalK, €€ COOTBETCTBHE
MOpaJIbHO-ITHYECKUM HOpMaM;
BJIA/IETh HAaBBIKAMH PACIIO3HABAHHWA W  3aIIUTHI
uHpopManuy, HUHPOPMALMOHHOW  0€30MacHOCTH

JIETUTUMHOCTDB
IIpaBOBbBIM n

JAucnumimHapHbie (MpeaMeTHbIE) Pe3yJbTAaThbl U JI0JIKHBI
0TPakKATH:

IIP6 06. BiazieHHME OCHOBHBIMH METOJAaMU HAYYHOI'O MO3HAHUS
BEIIECTB M XUMHUYCCKHUX SBJICHHUN (HAOMIOIeHUE, U3MEpeHHeE,
JKCIIEPUMEHT, MOJIETIUPOBAHUE);

I1P6 07. chopMHPOBAHHOCTH YMEHUN MPOBOAUTH PACUETHI 110
XUMHYECKUM (OopMyJiaM U YPaBHEHUSM XUMHUYECKUX peaKIui
C HCTOJIh30BAaHUEM (PU3NYCCKUX BEIUYHH, XapaKTCPU3YIOIIHX
BEIIECTBA C KOJMYECTBEHHOW CTOPOHBI: Macchl, o0ObeMa
(HOpMaJlbHbIE ~ YCIIOBUSI) Ta30B, KOJIMYECTBA  BEILECTBA;
UCIONIb30BaTh CHUCTEMHBbIE XMMHUUYECKUE 3HAHUS U MPUHATHUS
pelieHui B KOHKPETHBIX KU3HEHHBIX CUTYAIUSX, CBA3aHHBIX C
BEIIECTBAMH U UX PUMEHEHHEM;

P66 08. cdhopmupoBaHHOCTH YMEHHMM IUTAHUPOBATH U
BBIMOJHATh ~ XUMHUYECKUH  JKCIEpUMEHT  (TpeBpaleHus
OpPTraHWYECKUX BEIIECTB NPH HArPEBAHUH, MOJIYYCHHE ITHIICHA

U H3YUYCHHUC Cro CBOﬁCTB, KauCeCTBCHHBIC PpCAKIIMK Ha
AIbACTUABI, Kpaxmall, YKCYCHYIO KHCIOTY, JACHaTypauud
OCIIKOB pu  Harp€BaHuWn, MNIBCTHBIC pPCAKIUU 66HKOB;

MPOBOJIUTH PEAKIIUA HOHHOTO OOMEHa, OMpPENeNsiTh Cpery
BOJHBIX PAacTBOPOB, KadeCTBEHHBIE pEaKIMH Ha Cyibdar-,
KapOOHAT- W XJIOPHUJ-aHWOHBI, HA KAaTHOH aMMOHWS; peIIaTh
SKCIEpUMEHTAIbHbIE 3a7aud 1o TeMaMm "Metamnsl" U
"HemeTamnbl") B COOTBETCTBUM C MPaBUJIAMU TEXHHUKH
0e30MacHOCTH  MpH  OOpalleHWH ¢  BelIeCTBaMH U
1a00paTOPHBIM  O0OPY/ZOBAaHUEM; TPEJCTABIATh PE3yJIbTAThI
XUMHYECKOTO JKCIIepUMEHTa B (opme 3amucu ypaBHEHUU
COOTBETCTBYIOIIUX peaknuid u (HOpMyITHpOBaTh BBIBOJLI Ha
OCHOBE 3THUX PE3YJIbTATOB;

nP6 09. chopMupOBaHHOCTH

YMCHHA AHAJIIN3UPOBATH




JIMYHOCTH.

XUMHUYECKYI0  HMH(pOpMAIMIO, IMOJy4aeMyl M3  pa3HbIX
HMCTOYHUKOB (CpeACTB MaccoBoi nHpopmanuu, cetb HTEpHET

U JIPYTHE).

OK 04. DddexTuBHO
B3aWMO/ICVICTBOBATH U
pabortarth B
KOJUIEKTHBE U
KOMaHIe

JIMYHOCTHBIE Pe3yJbTAThl

4acTu:

IPaXKIAHCKOT0 BOCIIMTAHUSA:

— TOTOBHOCTH BECTH COBMECTHYIO JCSTEIHHOCTh B
WHTEpecax rpakJIaHCKOro OOIIECTBA;

— YyMEHME  B3aUMOJEWUCTBOBaTh C  COLMAJIIbHBIMU
WHCTUTYTAMH B COOTBETCTBUH C HMX (QYHKUHUSIMU U
Ha3HAYCHHUEM.

MeTtanpeameTHblie pe3yabTaThl J0JKHbI OTPAXKATh:

OBiaseHue yHMBEPCAJbHBIMM KOMMYHHMKATHBHBIMH

JelCTBUSIMU:

0) coBMecTHas 1esITeJIbHOCTD.

— IIOHMMAaTh u HCIOJIb30BaTh IPEUMYILIECTBA
KOMaHJIHOW ¥ UHIUBUIYaIbHOU pabOTHI;

— TIpUHUMATh  IEJIM  COBMECTHOM  JCSITEIHHOCTH,
OpraHU30BbIBATh U KOOPJIAWHUPOBATH JEUCTBUS IO €€
JOCTHIKECHHUIO: COCTAaBIISITh IJ1aH JIeHCTBHIA,
pacmpenensaTh pojid ¢ y4eTOM MHEHHUM YYaCTHUKOB
00CyX/1aTh pe3yabTaThl COBMECTHOU PaOOTHI.

OBinaseHue  yHMBEPCAJBHBIMM  PeryJsTHBHBIMH

JeHCTBUSAMMU:

r) NIPpUHATHE Ce0A M APYTHUX JHOJCH:

— TPUHUMATh MOTHUBBI U apPTYMEHTHI APYTHUX JIIOAEH npu
aHaJIN3€e PE3YJIbTATOB JIEATEILHOCTH;

— TMIpU3HaBaTh CBOE IPaBO M MIPAaBO JIPYTUX JIOJEH Ha
OIIIMOKH,

— pa3BHUBaTh CIMOCOOHOCTh MOHUMATh MHUP C TIO3UIUU
JPYTOTO YeJIOBEKA.

AOJIZKHBI  OTpaKaTb B

JAucnumimHapHbie (MpeaMeTHbIE) Pe3yJbTAThl U J0JIKHBI

0TPaKATH:
IMP6 08. cdhopMUPOBAaHHOCTH YMEHHMH IUTAHUPOBATH |
BBIMIOJIHATh ~ XUMHUYECKUM  DKCIEPUMEHT  (IpeBpallleHHs

OpTraHUYCCKUX BCHICCTB IIPU HAI'PCBAHUU, IMOJTYUCHUC ITUJICHA

M W3y4YCHHE €ro CBOWCTB, KAYECTBCHHBIC pEAKIUU Ha
aNbJIETH/IbI, KpaxMal, YKCYCHYIO KHUCJIOTY; JeHaTypanus
OCJIIKOB TpPU HAarpeBaHWUM, IIBETHBIE pPEaKIUU OEIKOB;

IPOBOJAUTH PpPEAaKIUU HOHHOTO OOMEHa, OMpEeAesTh Cpeay
BOJIHBIX PAacTBOPOB, KadeCTBCHHBIC pEAKIIMH Ha Cyibdar-,
KapOoOHAT- U XJIOPUI-aHHOHBI, HA KATHOH aMMOHHS; peIIaTh
SKCIEpUMEHTAIbHBIE 3a7aun 1o TeMaMm "Metamwnsl" u
"Hemeramnbl") B COOTBETCTBUHM C TMpaBWIAMH TEXHHKHU
0e30macHOCTH  TpH  OOpalieHuH C  BEHIeCTBAMU U
71a00paTOpHBIM  00OpYIOBaHUEM; IMPEACTABIATh PE3yIbTaThl
XUMUYECKOTO JKCIIEpUMEHTa B (opMe 3alucu ypaBHEHHI
COOTBETCTBYIOIIMX peakuuii u (GopMynupoBaTh BBIBOJBI Ha
OCHOBE 3THUX PE3YyJIbTATOB.




OK 07. JInYHOCTHBIE Ppe3yJIbTaThl JAOJKHBI OTpPaxarh B | ucuMiuimHapHble (IpeAMeTHbIE) pe3yabTaTbl M 10JIKHbBI
ConeiicTBOBaThH 4acTu: 0TPakKATH:
COXPAHEHUIO IKOJIOTHYECKOT0 BOCIIMTAHUSA: IIP6 01. chpopmMupoBaHHOCTH MPEACTABICHUI: O XUMUYECKOU
OKpYXKaloUIEn Cpelbl, | — chHOPMHUPOBAHHOCTh  DKOJOTHYECKOW  KYJIBTYPHI, | COCTABIIAIONIEN €CTECTBEHHOHAyYHOH KapTUHBI MHUPA, DPOJIU
pecypcocOepexeHmIo, [IOHMMAHHE BIUSHUSA COLMAIbHO-DJKOHOMHMUYECKHX | XUMUU B TO3HAHMU SIBICHUI Npupoabl, B (POpMHUPOBAHUU
MPUMEHSITH 3HAHUS 00 IPOLIECCOB HA COCTOSHHE MPUPOJHOM M COLMAILHON | MBIIUIEHHA UM KYJIbTYpbl JIMYHOCTH, €€ (DyHKIMOHAIbHOH
M3MEHEHUH KJIMMAaTta, Cpeibl, OCO3HAHWE  TIJI00AIBLHONO  Xapakrepa | FPAMOTHOCTH, HEOOXOJMMOW M pEHICHHs NPAKTUYECKHX
TIPUHIIUTIBI IKOJIOTHYECKUX MPOOJIEM; 3a/1a4 U IKOJIOTUYECKH OOOCHOBAHHOTO OTHOIICHHS K CBOEMY
OepexKIMBOrO — IUIAHUPOBAaHUE M  OCYLIECTBIICHUE JCHUCTBUM B 30POBBIO U IIPUPOIHON CPELE;
MIPOU3BOJICTBA, oKpyXkaromeli cpene Ha ocHose 3HaHms neneit | [IP6 10.  chopmMupoBaHHOCTE ymMeHMH COOMIONATH NpaBuia
3¢ pexTUBHO YCTOHUMBOTrO Pa3sBUTHUS YEIOBEYECTBA; 9KOJIOTHUECKH  IIeNIeCOO0pa3HOro TOBeNeHUs B OBITY U
NEHCTBOBATH B — aKTHBHOE HEIPHSTHE ICHCTBHI, MPUHOCAIMX Bpes | TPYAOBOI ICATEIBHOCTH B LEISAX COXPAHCHHS CBOCTO 30POBBS
Ype3BbIYANHBIX OKpyKaromeii cpese; U OKpYKaroUlell NpPUPOJHON Cpelbl; YYUTHIBATH OMACHOCTH
CUTYaIHSIX —  yMeHue IPOTHO3MPOBATH HeGaronpusTHple | BO3ACHCTBHA Ha JKHBbIC OPraHM3MbI ONPE/IEICHHBIX BEIIECTB,
SKOJIOTHYECKHE  TOCICACTBHS  NPEANPUHMMAcMpix | TOHMMAs — CMBICI  TIOKa3aTels — MPEAENbHOH  JOMyCTHMOH
JEWCTBUI, IPEIOTBPALIATH HX. KOHIICHTpAIl1H.
MeTtanpeameTHblie pe3yJabTaThl J0JKHBI OTPAXKATh:
OBanagenue YHHMBEpPCAIbHBIMH y4eOHbIMH
NMO3HABATEJIbHBIMU JACHCTBUAMM:
B) padoTa ¢ unopmaumeii:
— WCTOJB30BaTh  CpPeACTBA  HMH(POPMAIMOHHBIX U
KOMMYHUKAIIMOHHBIX ~ TEXHOJOTMH B  pEUICHUU
KOTHUTHUBHBIX, KOMMYHUKATHBHBIX u
OpraHU3alMOHHBIX 3a1a4 c COOMIOICHHEM
TpeOOBaHUN HSPrOHOMHUKHU, TEXHUKH OE30MacHOCTH,
TUTUEHBI,  pecypcocOepexeHHs,  MPaBOBBIX U
ATUYECKUX HOPM, HOPM nH(pOpMaAITMOHHOM
0€30IaCHOCTH.
[IK 1.2. JInyHOCTHBIE PE3yNbTATHI JOJKHBI OTPAKATH B YACTH: IIP6 01. chopMUPOBAHHOCTH MPEACTABIECHUN: O XUMUYECKOU
Ocy1ecTBIATH TPYJIOBOT'O BOCIIUTAHUS: COCTABJISIIOLIEH E€CTECTBEHHOHAYYHOW KapTHHBI MHpA, PO
pa3paboTKy, - TOTOBHOCTH K TPYAY, OCO3HAHUE IIEHHOCTH MacTepCTBa, | XUMUU B TIO3HAHWM SIBJICHWH MPUPONABI, B (OPMHPOBAHUH

MIPOBEACHUE U
KOHTPOJIb POBEACHUS
MEPONPUATHHN 110

Tpyznosooue;
- TOTOBHOCTDH K aKTUBHOU ACATCIIBHOCTHU
TEXHOJIOTUIECKOM U COIUAIbHOW HAIPABJICHHOCTH,

MBILIUIEHUSI U KYJAbTYPBl JIMYHOCTH, €€ (DYHKIMOHAIBbHON
IPaMOTHOCTH, HEOOXOJUMOW JJIsi pEIIeHUs MNPaKTUYECKUX
3aJa4 M HKOJIOTUYECKH OOOCHOBAHHOI'O OTHOUIICHHS K CBOEMY




poUIaAKTUKE
BO3HUKHOBEHUS
aBapuii u (Win)
WHITUCHTOB Ha
OTIaCHBIX
MIPOU3BOJICTBEHHBIX
0o0BeKTax u
CHIDKCHUIO UX
OCJIEOCTBHUI.

CHOCOOHOCTh MHULIMUPOBATh, INIAHUPOBATh U
CaMOCTOSITENILHO BBIIOJIHATH TAKYIO A€ATEIbHOCTD;

- HHTEpeC K pa3IuyHbIM chepaM npodeccuoHaIbHON
JESTEIbBHOCTH, YMEHHUE COBEPIIATH OCO3HAHHBIN BBIOOD
Oynyuiei mpodeccuu U peain30BbIBaTh COOCTBEHHBIC
YKU3HEHHBIE IIJIaHbl;

9KOJIOTMYECKOr0 BOCIIUTAHHUSA

- ¢(OPMHUPOBAHHOCTD IKOJIOTHUECKON KYJIBTYPHI,
IIOHMMAHHE BIUSHUS COLUAIBHO-DKOHOMUYECKUX
MPOLECCOB HA COCTOSHUE TPUPOJIHON M COLIMATBHOMN
cpezibl, 0CO3HaHUE II100aIbHOI0 XapakTepa
HKOJIOTMYECKUX MPOOIeM;

- IJIJAHUPOBAHUE U OCYLIECTBIICHUE ICHCTBUN B
OKPY’KaIOIlleH cpefie Ha OCHOBE 3HAHUS LeIel
YCTOMYMBOTO Pa3BUTHUS YEIIOBEUYECTBA;

- aKTUBHOE HENPUATUE ACUCTBUM, IPUHOCAILUX BPEJL
OKpYXKarollen cpene;

- yMEHHUE NMPOTHO3UPOBATH HEOJIATONPUSATHBIE
HKOJIOTMYECKUE TIOCIIEACTBUS MTPEANPUHIMAEMbIX
JEHCTBHM, IPEAOTBPALLATh UX;

- paclIMpeHHe OMbITa AESITEIbHOCTH SKOJIOIMUECKOM
HaIpPaBJICHHOCTH;

LIEHHOCTU HAyYHOT'O MMO3HAHUS!

- ¢(OpMHUPOBAHHOCTH MUPOBO33PEHUS,
COOTBETCTBYIOILIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS
HayKU ¥ OOILIECTBEHHOW MPAaKTUKHU, OCHOBAHHOTO Ha
JMAJIore KyJlbTYp, CIOCOOCTBYIOIIEr0 OCO3HAHUIO CBOETO
MECTa B ITOJIMKYJIbTYPHOM MHUPE;

MetanpeameTHbIe pe3ynbTaThl TOJKHBI OTPaXaTh B
YaCTH:

OBnazneHre yHUBEpPCAIbHBIMU Y4EOHBIMU
MIO3HABATEJIbHBIMU JIEHCTBUSAMU

a) 6a30BBIC JTOTUYECKHE JICHCTBHS;

6) pabora ¢ nHpopManuen.

3JI0POBBIO U IPUPOTHOIL Cpene;

IIP6 02. BiageHue cUCTEMOM XMMHYECKHUX 3HAHHUM, KoTopas
BKJIIOYACT:  OCHOBOIIOJIAraloIlMe  IMOHATHS  (XUMHYECKHI
9JIEMEHT, aTOM, OJJIEKTpOHHas o0ojodka aTtoma, s-, p-, d-
AJIEKTPOHHBIE OPOUTAIIM AaTOMOB, HOH, MOJICKYJIa, BAJICHTHOCTD,
AJIEKTPOOTPHUIIATEIBHOCTh, CTENEHb OKUCIICHUS, XUMHUYeCKas
CBSI3b, MOJIb, MOJISIDHAsI Macca, MOJISIPHBIA 00BEM, yTIIEpOIHBIN
cKeneT, (YHKUMOHAJbHAS TpYyNNa, paguKkai, H30Mepus,
M30MEpBl, TOMOJIOTHYECKHH PsIZl, TOMOJIOTH, YTJICBOAOPOJIH,
KUCIIOPOZA- W a30TCOJCPXKAIINE COEANHEHHUS, OMOJIOTHMYECKU
aKTHBHBIC BENIECTBA (YIJIEBOIBI, XHPBI, OEJIKH), MOHOMED,
HOJMMEp,  CTPYKTYpHOE  3BEHO,  BBICOKOMOJICKYIISPHBIE
COEIMHEHUS, KPUCTAUIMYECKas PElIeTKa, THUITBI XUMHUYECKUX

peakiuit (OKUCIHUTEIIbHO-BOCCTAHOBUTEIBHEIC, 9K30-U
SHAOTEPMHUUYECKHE, pEeaKIHH HWOHHOrOo oOMeHa), pacTBOp,
JJEKTPOJIUTHI, HE3JICKTPOJIUTHI, 3JIEKTPOJIUTUYECKAS

JUCCOIMAIMs,  OKUCIUTENb, BOCCTAHOBHUTENb, CKOPOCTh
XUMUYECKON PEAKIMU, XMUMHYECKOE PaBHOBECHUE), TEOPUU U
3aKOHBI  (TEOpHS XHUMHYECKOTO CTPOCHUS OPraHUYECKUX
BemiectB  A.M. bByrnepoBa, TeopHus 3IIEKTPOIUTUYECKON
Jqyccounanuu, nepuoandeckuii 3akon .M. MenneneeBa, 3aKkoH
COXPAHEHUS MAacChl), 3aKOHOMEPHOCTH, CHMBOJIUYECKHH SI3bIK
XUMHUH, (DAKTOJIOTMUECKHE CBEIACHUS O CBOMCTBax, COCTaBe,
MONyYeHUH U Oe30MacHOM HCIOJNB30BAHUM — BaXKHEHIIMX
HEOPraHUYECKHUX ¢ OPraHUYEeCKUX BEIIECTB B OBITY U
MPaKTUYECKON JEATEIbHOCTH YEIOBEKA;

nP6 0S. cdhopMUpOBAHHOCTH YMEHUW  yCTaHaBIIUBATh
NPUHAJIEKHOCTh M3Y4YEHHBIX HEOPraHUYECKUX u
OpPraHNYeCKUX BEHIECTB K ONPEEICHHBIM KJaccaM U rpymnmnam
COCIMHEHUH, XapaKTEepU30BaThb HUX COCTaB M BaKHeUIIHe
CBOMCTBA; OIPEIEIIATh BUJIBI XUMHYECKUX CcBs3eH
(KoBaJIeHTHAsi, MOHHAs, METAIJIMYeCKasi, BOJOPOJHAs), THIIBI
KPUCTAIUTMYECKUX ~ PEIIETOK BEIIECTB; KJIACCH(PUIIUPOBATH
XUMUYECKUE PEaKIINH;




OBnazneHre yHUBEPCAIbHBIMU KOMMYHUKATHBHBIMU
JICUCTBUSIMU:

a) o0IeHue;

0) coBMeCTHas JAeATeIbHOCTD.

OBnazneHre yHUBEPCAIbHBIMU PETYISTUBHBIMU
JICUCTBUSIMU.

a) caMOOpTraHU3alIHs:

0) SMOLIMOHAJIBHBIN UHTEJUIEKT, IIPEAIIOIaratovi
c(hOpMUPOBAHHOCTH:

B) CAMOKOHTPOJIb,

IIP6 06. BiazieHME OCHOBHBIMH METOJAaMU HAYYHOI'O MO3HAHUS
BEIIECTB M XUMHUYECKHUX SIBICHUU (HAOIIOICHUE, U3MEpEHHE,
JKCIIEPUMEHT, MOJIETIUPOBAHUE);

IIP6 09. chopMUpOBaHHOCTH YMECHHS AaHATTU3UPOBATH
XUMHUYECKYIO HH(OPMALIHIO, TOTY4aeMYI0 U3 Pa3HbIX
HCTOYHUKOB (CpeACcTB MaccoBoM nHpopmanuu, cetb IHTEpHET
U JIPYTHE).

I1P6 10. chopMupoBaHHOCTH YMEHUN COOIIIOIATH MTPABHUIIA
9KOJIOTHYECKHU 11e71ecO00pa3HOro MOBEJCHUS B ObITY U
TPYJIOBOH JESITEIILHOCTH B LIETISIX COXPAHEHUS CBOETO 3/I0POBbS
U OKPYXKAIOIIEH IPUPOTHOM CpeJibl; yYUTHIBATh OMACHOCTh
BO3JICUCTBHS HA )KMUBBIE OPTaHU3MBI OIIPEICIICHHBIX BEIIECTB,
MOHUMAsl CMBICII ITOKa3aTeNs IpeleIbHON AOIYCTUMOMN
KOHIICHTpAIUH.

[IK 1.8. IIpoBoauTh
aBapuMHO-
cracaTesbHbIC PaObOThI
MIPU JIOKAIU3AIUU U
JIMKBUJALTUH
MIPOJIUBOB HJIN
BBIOPOCOB OMACHBIX
XAMHYECKHX BEIIECTB.

B yacTu Tpy10BOr0 BOCIIMTAHUS:

- TOTOBHOCTB K TPYZly, OCO3HaHHE [IEHHOCTH MacTepCTBa,
TpYIOIO0ue;

- TOTOBHOCTb K aKTUBHOM JIEATEIIEHOCTH
TEXHOJIOTUYECKOM 1 COLMaIbHON HalpaBIEHHOCTH,
CHOCOOHOCTh HHUITUMPOBATH, TNIAHUPOBATH

U CaMOCTOSITEILHO BBIMOJIHATh TAKYIO JESTEIbHOCTH;
OsgiaieHHe YHUBEPCAJILHBIMU Y4eOHbIMH
NO03HABATEJIbHBIMM JIelCTBUSIMU:

a) 6a30BBIC TOTUYECKHE ICUCTBUS:

- CAaMOCTOATEJIBHO (POPMYITUPOBATh U aKTYalIU3UpPOBATh
npo0JsieMy, paccMaTpuBaTh €€ BCECTOPOHHE;

- YyCTaHaBJIMBATh CYIECTBEHHbIHN MPU3HAK UIIH
OCHOBAHMS ISl CPAaBHEHHSI, KJIacCU(DUKAITUH U
00001IeHHS;

- OTIPENIENISITh 1NN ACATEIIEHOCTH, 3a/1aBaTh MapaMeTphI
U KPUTEPUU UX TIOCTUKEHUS;

- BBISIBIISITH 3aKOHOMEPHOCTH ¥ POTHBOPEUUS B
paccMaTpUBAEMBbIX SBJICHUSAX;

- BHOCUTh KOPPEKTUBHI B IESITEITLHOCTD, OIICHUBATh

IP6 01. chopMHPOBAHHOCTH MPEACTABICHUN: O XHMHUYECKOM
COCTaBJIAIOLIECH €CTECTBEHHOHAYYHOM KAapTHHBI MHUpPa, pPOJHU
XUMHUH B TO3HAHUM SIBICHUW NPUPOIBI, B (OPMUPOBAHUU
MBIIUICHUS W KYJbTYpbl JIMYHOCTH, €€ (YyHKIHOHATHHOU
IPaMOTHOCTH, HEOOXOJUMOW JJsi pEelIeHUs MNPaAKTUYECKUX
3a/1a4 ¥ DKOJIOTHYECKH OOOCHOBAaHHOTO OTHOIIEHHUS K CBOEMY
3710pPOBbIO U IIPUPOIHOMN CPELIE;

IIP6 02. BianeHue cUCTEMOW XUMHUYECKUX 3HAHUM, KOTOpas
BKIIIOUAET:  OCHOBOMOJATAIOIINME  TOHATUS  (XUMHYECKHUU
JJIEMEHT, aTOM, DJJIEKTpOHHas o00oj0YKa aroma, s-, p-, O-
ANEKTPOHHBIE OPOUTANIN aTOMOB, HOH, MOJIEKYJIa, BAJICHTHOCTbD,
3JIEKTPOOTPULIATEIIBHOCTb, CTENEHb OKHCIICHUS, XUMUYECKas
CBSI3b, MOJIb, MOJISIPHASI Macca, MOJISIPHBIN 00beM, YrIepoaHbIN
CKeneT, (YHKIUMOHAIbHAS TpyIMa, pajuKal, HW30MEpPHs,
HU30MEPBI, TOMOJIOTUYECKUN Psii, TOMOJIOTH, YIJIEBOAOPOIBI,
KHCJIOPOJI- M a30TCOJEpPIKAIMe COCTUHEHUsS, OMOJIOTHYECKH
aKTUBHBIE BelecTBa (YIJIEBOJBI, KHUPHI, OEIKH), MOHOMED,
MOJUMEp,  CTPYKTYPHOE  3BEHO,  BBICOKOMOJEKYJISIPHBIE
COCIMHEHMS, KPUCTAJUIMYECKAsi PEelIeTKA, THUIbl XUMHUYECKUX
peakuuii (OKHCHTENIbHO-BOCCTAHOBUTEIBHEIC, 9K30-U




COOTBETCTBHUE PE3yJbTATOB LIEIISAM, OIICHUBATH

Pucku nmocneacTBuil 1€ATEILHOCTH;

- pa3BUBATh KPEATUBHOE MBIIUICHUE MIPU PEIICHUH
YKU3HEHHBIX TIPOOIJIeM

0) 0a30BBIC UCCIIEAOBATEIIBCKUE ACHCTBUSA:

- BIIQJICTh HaBBIKAMU y4eOHO-UCCIIE0BATEIBCKOMN 1
MIPOCKTHOM JIeSITEIbHOCTH, HABBIKAMH pa3pelieHuUs
npo0Jem;

- BBISIBJISITH TIPUUMHHO-CJICICTBEHHBIC CBSI3U U
aKTyaJIM3UpOBaTh 3a/1a4y, BBIJIBUTATh THIIOTE3Y €€
pellieHus, HaXOAUTh apTyMEHTHI 7S I0Ka3aTeIbCTBA
CBOMX YTBEPXKICHUH, 3a]1aBaTh MapaMeTPbl U KPUTEPUHU
pEIICHUS;

- aHAJIM3UPOBATH MOJTYUYEHHBIE B XOJI€ PEIICHUS 3a/1a9u
pe3yNbTaThl, KPUTHYECKH OIICHUBATh UX JTIOCTOBEPHOCTb,
MIPOTHO3UPOBATH U3MEHEHHUE B HOBBIX YCIOBUSAX;

- BBIJIBUTATh HOBBIE HJICH, NTPEJIaraTh OPUTrUHAIbLHbIC
MOAXO/bI U PEIICHHUS;

- CIOCOOHOCTh MX MCIOJIb30BAHUS B TIO3HABATEIILHON 1
COIIMAIbHOM MPAKTHKE.

OsgiaieHHe YHUBEPCAJIBLHBIMU Y4eOHbIMH
NMO3HABATEJIbHBIMHY JeHCTBHIIMM:

a)padoTa ¢ UHpOpMaIIHEH:

- BIIaJIETh HaBBIKaMU MOTy4eHus: HHPOpMaIIUU U3
HMCTOYHHKOB Pa3HbIX TUIIOB, CAMOCTOSITEIILHO
OCYLIECTBJISATh MOMCK aHAIIN3, CHCTEMATU3ALUIO U
WHTEpIPETAIHIO HH(POPMAIIUU Pa3TUYHBIX BUIOB U (POpM
MPE/ICTABIICHHUS;

- TOTOBHOCTh K CAaMOPa3BUTHIO, CAMOCTOSITEIHHOCTH

Y CaMOOTIPEIEIICHHIO;

-OBJIaJICHNE HABBIKAMH YUeOHO-HCCIIEIOBATEHCKOM,
MIPOEKTHOM M COLMATIBLHOMN AESTENbHOCTH;

OBiaseHue YHUBEPCAJIbHBIMIA KOMMYHUKATHBHBIMU
NeiiCTBUAMU:

SHAOTEPMHUUYECKHE, pEeaKIHH HOHHOro oOMeHa), pacTBOp,
JNEKTPOJIUTHI, HEAJIEKTPOJIUTHI, AIEKTPOTUTHYECKAS
JUCCOIMANMs,  OKUCIUTENb, BOCCTAHOBHUTENb, CKOPOCTh
XUMUYECKOM pPEaKIMU, XMUMHYECKOE PaBHOBECHUE), TEOPUU U
3aKOHBI (TEOpUs XUMHUYECKOTO CTPOCHHSI OpPraHuYecKuX
BemiectB  A.M. ByriepoBa, Teopus 3NEKTPOIUTUYECKOU
Jnyccouuranuu, nepuoanueckuii 3akon .M. MenneneeBa, 3aKkoH
COXpAHEHHUsI MacChl), 3aKOHOMEPHOCTH, CUMBOJIMYECKHUM SI3BIK
XUMHH, (PAKTOJIOTHYECKHE CBEICHHUS O CBOMCTBaX, COCTaBe,
NOJYYeHUH ¢ 0Ee30MacHOM  HCIIOJIb30BAaHUHM  BAKHEWUIINX
HEOPraHUYECKUX ¢ OPraHUYeCKUX BEIIECTB B ObITY U
IPAKTUYECKOHN JESITEIbHOCTU YEJIOBEKa;

IIP6 05. cdopMuUpoBaHHOCTH yMEHUN  YCTaHABIMBATH
MPUHAJICKHOCTh M3YYCHHBIX HEOPTraHUYECKUX u
OpPraHMYECKUX BEILIECTB K ONPEEIECHHBIM KjaccaM U IpyIIaM
COCMHEHMUH, XapaKTEepU30BaTh HUX COCTAaB W BAXKHEHIIME
CBOMCTBA;  ONpENENsATh  BUABl  XMMHUYECKHX  CBs3€Hl
(koBaneHTHAsl, MOHHAs, METAJUIMYECKas, BOJOPOJIHAs), THUIIbI
KPUCTAJUIMYECKUX PEHIETOK BEHISCTB; KIACCU(PHUIIMPOBATH
XUMHUYECKUE PEAKIINH;

[P0 06. BiageHHME OCHOBHBIMHU METO/IaMU HAyYHOT'O MO3HAHUSA
BEIIECTB U XMMHUYECKUX SIBICHUU (HAOIIOACHHE, U3MEpEHHE,
9KCIIEPUMEHT, MOJIETIMPOBAHUE);

I1P6 09. chopMHUPOBAHHOCTH YMEHUSI aHAIU3UPOBATH
XUMHUYECKYI0 HHPOPMAIIHIO, TTOTY4aeMYIO U3 Pa3HbIX
UCTOYHUKOB (CpeAcTB MaccoBoi nH(popmanuu, cetb HTepHeT
u Apyrue).

IIP6 10. chopmupoBaHHOCTH YMEHUI COOIIOIATH MMpaBUiIa
9KOJIOTMYECKH 11e1€c000pa3HOro MoBeJAeHUs B ObITY U
TPYJIOBOH JESTEIIbHOCTU B LIEISIX COXPAHEHUSI CBOETO 3/I0POBbS
U OKPYXaIoIIeH TPUPOJTHON CPEJIbl; YIUTHIBATH OMMACHOCTh
BO3/ICMCTBUS HA )KMBbIE OPTAHU3MBbI ONIPEIEICHHBIX BEIIECTB,
TMOHMMAs CMBICIT ITOKA3aTelIs MPeIesIbHON JOIMYCTUMOMN
KOHIICHTPALIUH.




a) COBMECTHasl JeSTEIbHOCTb:

- IOHUMAaTh U UCIOJIb30BaTh IPEUMYILECTBA KOMaH/IHON
Y UHIUBUAYAJIbHON pabOThI;

- IPUHUMATD 1I€JIM COBMECTHOM J1€ATEIBHOCTH,
OpPraHU30BBIBATH U KOOPAMHUPOBATH JEHCTBUA 110 €€
JOCTH>KEHUIO: COCTAaBJIATH IUIaH IEUCTBUM, paclpeaeiaTh
POJIM € Y4ETOM MHEHHMH y4aCTHUKOB OOCYX/JaTh
pe3yabTaThl COBMECTHON pabOTHI;

B 00J1acTH 3K0/10IM4€CKOr0 BOCIIUTAHUS:

- ¢(hOpMHUPOBAHHOCTh IKOJOTUYECKON KYIbTYPBI,
IIOHMMAHHE BIUSHUS COLUAIBHO-DKOHOMUYECKUX
[IpoueccoB Ha COCTOSIHME MMPUPOAHON U COLUATIBHOM
Cpezibl, 0CO3HaHUE II100aJIBHOI0 XapaKkTepa
HKOJIOTMYECKUX MPOOIeM;

- IJIJAHUPOBAHUE U OCYLIECTBIICHUE ICHCTBUN B
OKPY’KaIOIlleH cpejie Ha OCHOBE 3HAHUS LEIel
YCTOMYMBOTO Pa3BUTHUS YEJIOBEUECTBA;

AKTHBHOE HENpUATUE AEUCTBUNA, IPUHOCSIINUX BPEL
OKpYKaroIleH cpese;

- YMEHHUE NMPOrHO3UPOBATh HEOJIArONPUSATHBIE
HKOJIOTMYECKHE TTOCIEACTBUS IPEANPUHUMAEMBIX
JEHCTBHM, IPEAOTBPAILATh UX;

- paclIMpeHHe ONbITa AESITEIbHOCTH SKOJIOIMUECKOM
HaIpPaBJICHHOCTH;

- OBJIaJIEHUE HaBbIKaMH y4eOHO-HCCIIe10BaTEIbCKOM,
IIPOEKTHOM U COLIMAJIBHOM IEATENBHOCTH;

K 2.2.
OcymecTBIATh
BEJICHUE U
KOPPEKTUPOBKY
MJIAHOBBIX
JIOKYMEHTOB T10

B yactu Tpy10BOTO BOCIIUTAHUS:

- TOTOBHOCTB K TPY/y, OCO3HAHHE [[EHHOCTH MacTePCTBa,
Tpyaosooue;

- TOTOBHOCTDH K aKTUBHOU ACATCIIBHOCTHU
TEXHOJIOTUYECKOM U COIMAIIbHOW HAIPABICHHOCTH,
CIIOCOOHOCTh MHUIIMMPOBATh, MJIAHUPOBATH U

IIP6 01. chopMUPOBAHHOCTH MPEACTABICHUN: O XUMHUYECKOM
COCTaBJIAIONIECH €CTECTBEHHOHAYYHOM KAPTUHBI MHpA, POIU
XUMHUH B TO3HAHUM SIBICHUW TPUPOIBI, B (HOPMUPOBAHUU
MBIIIUICHUSI W KYJIbTYPBHl JIMYHOCTH, €€ (YHKIIMOHATHHOMN
TPaMOTHOCTH, HEOOXOJUMOW JJsi pEIIeHUs MPAKTUYECKUX
3a/1a4 U HKOJIOTUYECKH OOOCHOBAHHOTO OTHOIIEHMSI K CBOEMY




IIPOBEJEHUIO
MEPOIPHUATHH 110
IIPENYNPEKIACHUIO U
JIMKBUJALUU
Ype3BbIYaHBIX
CUTyauuil B
OpraHM3alMH.

CaMOCTOSITENILHO BBIMIOJIHATH TAKYIO 1€ATEIbHOCTD;
OBnajieHre YHUBEPCATBHBIMU YICOHBIMU
MO3HABATEJIbHBIMU JICHCTBUSMU:

a) 0a30BbIC JTOTUYECKHUE JICHCTBUS:

- CaMOCTOSITENBHO (POPMYIUPOBATH U aKTyaJUu3UPOBATh
po0JieMy, paccCMaTpuBaTh €€ BCECTOPOHHE;

- YCTaHABIIMBATh CYLIECTBEHHBINA MPU3HAK WU
OCHOBaHUS JJIs1 CPABHCHHUSI, KITACCUPUKALINN U
0000111eHM;

- OTIPEIEIIATH LEH JISATSIIEHOCTH, 33/IaBaTh TapaMeTpPhI
U KPUTEPUU UX JOCTHKCHUS,

- BBISIBJISITH 3aKOHOMEPHOCTH U TIPOTHBOPEYHSI B
paccMaTpUBaEMBbIX SIBICHUSIX;

- BHOCUTH KOPPEKTHUBHI B JICATCIILHOCTh, OIICHUBATH
CooTBeTcTBHE PE3yIBTATOB LIEJSM, OLIEHUBATH PUCKU
IMOCJICICTBUI NCATCILHOCTH;

- pa3BUBATh KPEATUBHOE MBIIILJICHUE NPU PELICHUH
YKU3HEHHBIX TTPOOIeM

0) 0a30BbBIC UCCIIEAOBATEIIBCKUE ACHCTBUA:

- BIIQJIETh HaBBIKAMHU y4eOHO-UCCIIE0BATEIbCKOMN U
MIPOEKTHOM JIeATETPHOCTH, HABBIKAMU Pa3peIICHUS
npobiuewm;

- BBISIBJISITh TIPUIMHHO-CIIC/ICTBEHHBIC CBS3H U
aKTyaJlu3UpOBaTh 33/1a4y, BBIIBUTATh TUIIOTE3Y €€
pENICHUS, HAaXOAUTh apTyYMEHTBI JIJIS

Jloka3aTenbcTBa CBOMX YTBEPKACHUIA, 3a]1aBaTh
napaMeTpsl U KPUTEPUU PEIICHHUS,

- aHAIM3UPOBAThH MOMYYEHHBIC B XOJI€ PEIICHUS 3a/1a4H
Pe3yIbTaThl, KPUTHICCKH OIICHUBATh UX JIOCTOBEPHOCTb,
MPOTHO3UPOBATh M3MEHEHHE B HOBBIX YCIOBHSIX;

- YMETh IMEPESHOCUTH 3HAHUS B ITO3HABATEIIHHYIO

Y TIPAKTHYECKYIO 00JIaCTH KUZHEACSITETbHOCTH;

- YMETh HHTETPHUPOBATH 3HAHUS W3 PA3HBIX PESIMETHBIX
obuacrei;

310POBBIO U IIPUPOJHOM CpeEE;

IIP6 02. BiageHue cUCTEMOM XMMHYECKHUX 3HAHHUM, KoTopas
BKJIIOYAET:  OCHOBONOJATAlOIIME  MOHATUS  (XMMHYECKUN
JJIEMEHT, aTOM, ODJEKTpOHHas o00OJoYKa aroma, s-, p-, -
3JEKTPOHHBIE OPOUTAIN ATOMOB, HOH, MOJIEKYJa, BAJICHTHOCTbD,
3JIEKTPOOTPULATENIBHOCTD, CTEIEHb OKUCJICHUSA, XUMHUYECKas
CB$I3b, MOJIb, MOJISIPHASI Macca, MOJISIPHBIN 00beM, YIiepoaHbIN
ckeneT, (YHKUMOHAJIbHAS TpYyNNa, paauKal, H30MEpHs,
W30MEpbI, TOMOJIOTHYECKUN PpsZl, TOMOJIOTH, YIJIEBOJOPOJBI,
KHUCJIOPOJI- U a30TCOAEpXKalllu€ COEAMHEHHUs, OUOJIOTMYECKU
aKTUBHBIC BelecTBa (YIJIEBOIbI, KHUPbI, OCJIKH), MOHOMED,
IOJIUMEDP,  CTPYKTYPHOE  3BEHO,  BBICOKOMOJIEKYJISIPHBIC
COCIMHEHMS, KPUCTAJUIMYECKAsi PElIeTKA, THUIbl XUMUYECKUX
peakuuin (OKMCIUTENIbHO-BOCCTAHOBUTEIBHBIE, 9K30-U
SHAOTEPMHUUYECKHE, pEeaKIMd HOHHOro oOOMEeHa), pacTBOD,
3JIEKTPOJINTHI, HEIJIEKTPOJINTHI, JJIEKTPOJIUTUYECKAS
JUCCOIMAIMs,  OKUCIUTENb, BOCCTAHOBHUTENb, CKOPOCTh
XUMHUYECKON peaklMy, XUMHUYECKOE pPaBHOBECUE), TEOPUU U
3aKOHBI (TEOpUsS XUMHUYECKOIO CTPOEHMSI OpPraHuYecKuX
BemiectB  A.M. DbyrnepoBa, Teopus 3IEKTPOIUTHYECKON
Jqyccounanuu, nepuoandeckuii 3akon .M. MenneneeBa, 3aKkoH
COXPAHEHUS MAacChl), 3aKOHOMEPHOCTH, CHMBOJIUYECKHH SI3bIK
XUMHUHU, (DAKTOJIOTHUECKHE CBEICHUS O CBOMCTBAaX, COCTaBe,
NOJYYeHUH M 0e30MacHOM  HCIOJIb30BAaHUHM  BaXKHEWIIMX
HEOPraHUYECKUX M OpPraHWYecKUX BEIIeCTB B ObITY U
MPaKTUYECKON JEATEIbHOCTH YEIOBEKA;

nP6 0S. cdhopMUpOBAHHOCTH YMEHUW  yCTaHaBIIUBATh
NPUHAJIEKHOCTh M3Y4YEHHBIX HEOPraHUYECKUX u
OpPraHWYECKHUX BEIIECTB K ONPENEIECHHBIM KJIacCaM W TPYIIaM
COCIMHEHUH, XapaKTEepU30BaThb HUX COCTaB M BaKHeUIIHe
CBOMWCTBA; OIPEIEIATh BUJIBI XUMHYECKUX CBsI3eH
(KoBaJIeHTHAsi, MOHHAs, METAIJIMYeCKasi, BOJOPOJHAs), THIIBI
KPUCTAIJIMYECKUX PELIeTOK BEUIeCTB; KJIacCU(ULIUPOBATH
XUMUYECKUE PEaKIINH;




- BBIJIBUTaTh HOBBIE UJIEH, NTPEJIaraTb OPUTMHAIbHBIC
MOAXO/AbI U PEIICHHUS;

- CIIOCOOHOCTH UX HCIOJIb30BAHUSA B [TO3HABATEIBHOMN U
COLIMAJIbHON IIPAKTHKE.

OBnazneHre yHUBEPCAIbHBIMU Y4EOHBIMU
MMO3HABATEIbHBIMU JIEUCTBUSIMU:

a)paboTa ¢ HH(GOpPMAIIHEH:

- BIIQJICTh HABBIKAMU TIOJy4eHUST HHPOPMAIUH U3
HMCTOYHHKOB Pa3HbIX THUIIOB, CAMOCTOSTEIIBHO
OCYILIECTBIISATh IOUCK, aHAIU3, CHCTEMATU3aLUIO U
MHTEPIIPETANIO UHPOPMALIMK PA3IMYHBIX BUIOB U (hopM
IIPEJICTaBICHHUS;

- TOTOBHOCTb K CAMOPa3BUTHUIO, CAMOCTOSITEIBHOCTU U
CaMOOIPEIEICHUIO;

-OBJIa/ICHUE HaBbIKaMH Y4eOHO-HCCIIEI0BATENbCKOM,
MPOEKTHOM U COLIMATIBbHOM AEATEIbHOCTH;

OBinaieHne yHUBEpCAIbHBIMA KOMMYHHKAaTUBHBIMU
JICUCTBUSIMU:

a) COBMECTHas! ACSTEIHHOCTD:

- IOHUMATh U UCTIOJIb30BATH MPEUMYILIECTBA KOMAHIHOMN
Y MHIMBUIyaJIbHOM paboTHI;

- IPUHUMATH LIEJIM COBMECTHOM JAESATENBHOCTH,
OpraHU30BBIBATh M KOOPAMHUPOBATH JIEHCTBHUS TI0 €€
JOCTH>KEHHIO: COCTAaBJIATH IUJIaH IEUCTBUI, paclipeesaTh
POJIK C Y4ETOM MHEHHMM Y4aCTHUKOB 00CYKJaTh
pe3yNIbTaThl COBMECTHOM pabOTHI;

- KOOPAMHUPOBATH U BBIOIHATH PAOOTY B YCIOBHSX
peabHOTO, BUPTYaIbHOTO 1 KOMOMHUPOBAHHOTO
B3aMMO/ICHCTBHS,

OgiaieHUe YHHBEPCAJbLHBIMH PeryJsiTUBHbIMU
AeHCTBUSIMU: IPUHATHE ceOsl U APYTUX JIIO/Iei:

- IPUHUMATh MOTHUBBI U aPTYMEHTHI IPYTUX JIOACH npu
aHaJIM3€e Pe3yJIbTaTOB JIEATEIbHOCTH;

- IPYU3HABATh CBOE NIPABO M MPABO APYTUX JIFOJIEH Ha

I1P6 06. BiiageHre OCHOBHBIMU METOJJaMU HAYYHOTO [TO3HAHUS
BEIIECTB M XMMHUYECKHX SBJICHHH (HaOMIOIEHHE, H3MEpEHHE,
JKCIIEPUMEHT, MOJIETIUPOBAHUE);

IIP6 09. chopMUpOBaHHOCTH YMECHHS AaHATTU3UPOBATH
XUMHUYECKYIO HH(OPMALIHIO, TOTY4aeMYI0 U3 Pa3HbIX
HMCTOYHUKOB (CpeACTB MaccoBOM nHpopmanmu, ceTh MIHTepHET
U JIPYTHE).

I1P6 10. chopMupoBaHHOCTH YMEHUN COOIIIOIATH MTPABHUIIA
9KOJIOTHYECKHU 11e71€c000pa3HOro MOBEJACHHS B ObITY U
TPYAOBOM AEATEIBbHOCTHU B LEJIAX COXPAHEHUS CBOETO 3/10POBbSI
U OKPYXKAIOIIEH IPUPOTHOM CpeJibl; yYUTHIBATh OMACHOCTh
BO3/ICICTBUS HA KUBbIE OPraHU3MbI OIIPEJIEIICHHbBIX BELECTB,
MOHUMAsl CMBICII ITOKa3aTeNs IpeleIbHON AOIYCTUMOMN
KOHIICHTpaL1H.




OLIMOKH; pa3BUBaTh CIOCOOHOCTh IIOHUMATh MHP C
MO3UIMH JIPYrOro YeJIOBEKa;

B 00J1acTH 3K0/10IM4€CKOr0 BOCIIUTAHUS:

- ¢(OPMHUPOBAHHOCTDH HKOJIOTHUECKOU KYJIBTYPHI,
IIOHMMAHHE BIUSHUSA COLUAIBHO-DKOHOMUYECKUX
MIPOLECCOB HA COCTOSIHUE MTPUPOJIHON U COLIMATIBHOMN
Cpefibl, 0CO3HaHUE I100aJIbHOI0 XapaKkTepa
HKOJIOTHYECKUX MPOOIIeMm;

- IJIJAHUPOBAHUE U OCYLICCTBIICHUE ICHCTBUN B
OKPY’KaIoIlle! cpejie Ha OCHOBE 3HAHUS LEIel
YCTOMYMBOTO Pa3BUTHUS YEJIOBEUECTBA;

AKTHBHOE HENPUATUE AEUCTBUNA, IPUHOCSIINUX BPE.
OKpYXarollen cpene;

- YMEHHUE NMPOTHO3UPOBATH HEOJIATONPUSATHBIE
9KOJIOTMYECKHE MTOCIEACTBHS IPEANPUHUMAEMBIX
JICMCTBHM, IPEAOTBPAILATD UX;

- pacIIUPEHHE ONBITA AESITEIbHOCTH IKOJIOTHUECKOU
HAIPaBJIEHHOCTH;

- OBJIaJIEHUE HaBbIKaMH Y4eOHO-HUCCIIE10BATEIbCKOM,
IIPOEKTHOM U COLIMAJIBHOM J1€ATENBHOCTH.




2. CTPYKTYPA U COJEP)KAHUE OBIIIEOBPA3OBATEJBHOM JUCHUIIIMHBI «XUMUS»

2.1. O0beM JUCHUIIMHBI U BBl Y4eOHOH padoThI

. O0beM B

Buna yueOHoii padoThl
yacax

O01béM 00pa3oBaTeIbHON MPOrPpaMMBbI AN CHUTITTHHBI 72
Conep:xanue yueOHOro MaTepuaJia 64
BT. U.:
TEOPETUYECKUE 3aHATUSA 36
MPAKTUYECKHUE 3aHITUS 22
71a00paTOPHBIE 3aHATHS 6
KOHTPOJIbHBIE pabOTHI 6
IIpodeccuonaibHO OPEHTHPOBAHHOE COjlep:KaHue (Co/lep:KaHue 8
NPHUKJIATHOT0 MOAYJIfA)
BT. U..
TEOPETUYECKHUE 3aHATHUS 4
IIPAKTUYECKUE 3aHATUS 4
IIpomeskyTounast arrecTanus (1updepeHIupoBaHHbIN 3a4eT) 2




2.2. TemaTu4yeCKMH IJIAH U COICPKAHUE TUCIUILIHHBI

HaumenoBanue Conep:kanue y4eOHOro MaTepuasa (0OCHOBHOE M NMPO(ecCHOHATILHO OPHUEHTHPOBAHHOE), O0bém | Popmupyemble
pa3iesioB U TeM JIa0OpaTOPHBIE U NPAKTHYECKHEe 3aHATHS, NPUKJIAAHON MOAYJIb 4YacoB | KOMIIETEHIIUH
1 2 3 4
Coaep:xaHue yueOHOIro MaTepuaJia 64
Pazjen 1. Teopernyeckue 0CHOBbI XUMHU 16
Tema 1.1. Copnepxxanue yueOHOIro MaTepuasa 2 OK 01
OcHOBHbIE XuMUYeCcKu# 37eMeHT. AToM. S1po aroma, U30TOMbBI. DIEKTPOHHAST 000I09YKa. DHEPreTHICCKUE
XMMHUYECKHE TIOHATHUS |ypOBHH, MOAYPOBHU. ATOMHBIC OpOHMTaiH, s-, P-, 0- ameMeHThl. OCOOCHHOCTH paclpeaeICHUs 1
U 3aKOHBI, CTPOCHHE |3JEKTPOHOB IO OpOUTAIsIM B aTOMax 3JIEMEHTOB MEPBBIX YETHIPEX NEPUOAOB. DIIEKTPOHHAA
aTOMOB  XHMMYECKHUX |KOH(Uryparus aToMoB. OCHOBHbIE XMMUYECKHE 3aKOHbI
2JIEMEHTOB IIpakTHYecKkue 3aHATHS
[Tpaktuyeckas pabora Nel. «OCHOBHBIE KOJIMYECTBEHHbIE 3aKOHbI B XMMHUU M PacyeThl IO
YPaBHEHUSM XUMHUYECKHUX PEAKIIUI.
OtHocuTenbHBIE aTOMHAs U MOJEKYJspHas Maccel. MomsipHas macca. KosmyecTBo BeliecTsa. 1
MaccoBast oy BemiecTBa. 3akoH ABoragpo. MomspHblii 00beM ra3zoB. OTHOCUTENIbHAS
IUIOTHOCTb ra30B. PacueTsl 0 ypaBHEHMSAM XUMUYECKUX PEaKLUN C MCIOIb30BAHUEM MACCOBOU
JIOJIM BEUIECTBA, 00beMa (HOpMaIIbHBIE YCIOBHS) Ta30B, KOJIMYECTBA BENIECTBA
Tema 1.2. Copepxanue y4eOHOro MaTepuasa 2 OK 01
Ilepronnueckuii IIpakTHYecKHe 3aHATHS OK 02
3aKOH u ([Ipaktuyeckas pabota Ne2. «M3ydeHne nepruogMUECcKUX 3aKOHOMEPHOCTEH U UX B3aUMOCBSI3U CO IK 1.2
[Tepromuaeckast CTPOCHHEM aTOMOBY. [K 1.8
CUCTeMa XUMHYECKUX |[leproguueckas cucrema xumudeckux avieMeHToB JI.M. MenneneeBa. CBsA3b NEPUOIUYECKOTO
snementoB  JI.  H. |3akona u [lepromnueckoii CHCTEMBI XHMHUYECKUX DJIEMEHTOB C COBPEMEHHOW TEOpHEH CTPOCHMUS
MenieneeBa, Ux CBA3b |aTOMOB. 3aKOHOMEPHOCTH HW3MEHECHHUSI CBOMCTB XHMHYECKHX JJIEMEHTOB, OOpa3yeMbIX HMHU
C COBPEMEHHOM |POCTHIX W CIOXKHBIX BEHIECTB IO TPYIIaM W TepuogaM [lepHoanvdecKoil CHCTeMbl. 3HaYEeHHE
Teopuen CTPOCHMS |IEPUOAMUYECKOTO 3aKOHA M CHUCTEMbl XMMHMUYeCKHX 3neMeHToB J[.MI. MenneneeBa B pa3BUTHH 2
aTOMOB HayKH.

VYcraHOBIEHUE CBSI3U MEX]y CTPOCHHEM aTOMOB XMMHYECKHX JJIEMEHTOB M NEPUOJAMYECKUM
N3MCHCHUCM CBOﬁCTB XUMHUYCCKUX DJICMCHTOB U UX COG}II/IHCHI/Iﬁ B COOTBETCTBHUH C ITOJIOKCHUECM
[lepnonnueckoid cuctemsbl. PerieHne mpakTUKO-OPUEHTUPOBAHHBIX TEOPETUUECKUX 3aJaHUN Ha
XapaKTepU3alMI0 XUMHUYECKHX JJIeMEHTOB «MeTaundeckue / HEMETATHYECKHe CBONCTBA
XUMUYECKHX HJIEMEHTOB B COOTBETCTBUU C MX DJIEKTPOHHBIM CTPOCHHEM M IOJOKEHHUEM B
MEPUONYECKON cucTeMe Xxumuiecknx sneMeHToB JI.M1. MenneneeBa




Tema 1.3.

Crpoenue  BemiecTBa
u npupoja
XMMHYECKOM  CBSI3H.
MHoroo6pa3ue
BEILIECTB

Conep:kanue y4eOHOT0 MaTepuaJia

Crpoenue BemiecTBa. XMMHUUYECKasi CBsA3b. BUIbI XUMHUUYECKON CBSI3U (KOBaJICHTHAS HETIOISIpHAs U
NOJIsIpHAasi, MOHHAs, MeTajindeckas). MexaHu3Mbl 00pa3oBaHUs KOBAJEHTHOW XUMHYECKON
cBs3  (OOMEHHBII ¥  JIOHOPHO-AaKIENTOpPHBIN). Bomopomnas  cBs3b.  BaleHTHOCTH.
DJIEKTPOOTPULIATENBLHOCTh. CTeneHb OKHUCIeHNs. VIOHbI: KATHOHBI ¥ @aHUOHBI

HpaKaneCRne 3aHATHSA

[Tpaktrueckas padora Ne3. «CTpoeHue BEIIeCTBa U MPUPOJIa XUMUICCKOM CBSA3H».
JeMoHCTpanusi MOJENe KpPUCTAUIMUECKUX PEIIETOK: WOHHOW (XJIOpWJ HaTpusi), aTOMHOM
(rpadut W anmas), MOJEKYISIPHOU (YIICKUCIBIN ra3, UOM), METAUIMYEeCKOW (HATPHil, MarHUM,
Menb). PemeHne mpakTHUECKHUX 3aJlaHui Ha COCTaBIICHUE AJICKTPOHHO-TpaduyecKkux (hopMyI
3JIeMEHTOB 1—4 nepruo0B

OK 01

Tema 1.4.
Knaccudukanms,

51 HOMCHKJIaTypa
HEOPTraHUYECKHUX
BEIIIECTB

Coaep:xanue yueOHOT0o MaTepHaJia

Knaccugukanus Heopranuueckux BemiecTB. HomMeHki1aTypa HeOpraHn4ecKUX BEIeCTB (OKCUIbI,
TUAPOKCUBI, KHUCIOTBI, COJM). BemiectBa MOJEKYJISIPHOTO M HEMOJIEKYJSIPHOTO CTPOCHHUS.
ArperaTHble cocTosHUs BeulecTBa. Kpucramimyeckue U aMOpQHbIE BeIIEeCTBA. 3aKOH
IIOCTOSIHCTBA COCTaBa BEIIECTBA. THIMBI KPUCTAJUIMUECKUX PELIETOK (aTOMHAasi, MOJIEKYJspHas,
MOHHAs1, MeTaAJUIMYeCKasi). 3aBUCUMOCTb CBOICTBA BEIIECTB OT THUIIA KPUCTAIIMYECKON PeIETKH

IIpakTH4yecKkue 3aHATHS

[Tpaktuyeckas padora Ne4. «HomeHKIIaTypa HEOPraHUYECKUX BELIECTBY.

Pemenue npakTHuecKux 3aJJaHUN MO KiacCU(UKALMU, HOMEHKIIATYpe U XUMHUECKUM (opMysiaM
HEOPraHMYECKUX BEIECTB pa3JIUYHbIX KJaccoB (yrapHblil ra3, YIJIEKMCIBI Ta3, aMMHaK,
raieHas W3BeCTb, HeralleHas W3BeCTh, NMHUThEBAs COJa M JAPYTHX): Ha3BaHUS BEILECTB II0
mexnayHapoanoit (MIOITAK) wnu TpuBHManbHOM HOMEHKIIAType M COCTaBJIEHHE (OPMYJIbI
XMMHUYECKHX BEIECTB, ONpeAeieHHe NPUHAIICKHOCTH K kiaccy. [loumck uHpopmamuu mo
Ha3BaHUSM, UJIEHTU(UKATOpaM, CTPYKTYpHbIM (opMysaM. AHaIU3 XUMUYECKOW HH(pOpMAaIH,
[OJy4aeMOi U3 pa3HbIX HMCTOYHHKOB (CpeAcTB MaccoBod HHpopmaiuu, cerb HMHTepHET M

JpyrHe)

OK 01
OK 02

Tema 1.5.
Tuner XUMHYECKUX
peakuui

Coaep:xanue yueOHOro MaTepuaJia

Xumuyeckass peakius. Krnaccudukanmuss XUMHYECKHX pEaKIMi B  HEOPraHWYecKOW |
OpraHMYECKON XHMHUHU. 3aKOHBl COXPAHEHHs MacChl BEIIECTBA, COXPAHEHHS U IPEBpallCHUs
SHEPTuU MPH XUMHUYECKUX peakiusax. OKUCIUTEeNbHO-BOCCTAHOBUTEIbHBIE pEaKUU (YpaBHEHUS
OKHCIICHUSA-BOCCTAHOBJICHUS,  CTENEHb  OKHUCIICHMs,  OKHUCIMTEIb W  BOCCTAHOBUTEIb,
OKHCIIUTEIbHO-BOCCTAHOBUTEIIBHBIE PEAKIMM B NPHUPOJE, ITPOU3BOJACTBEHHBIX IIpoOLECCax H
KHU3HEICATEIILHOCTH OPTaHU3MOB)

OK 01




Tema 1.6. Conep:kanue y4eOHOT0 MaTepuaJia 2 OK 01
Ckopocts xuMHUeCKHX | CKOPOCTh PEaKLUH, €€ 3aBUCUMOCTh OT pa3jMYHBIX (AKTOPOB: HPUPOJBI PEarupyrOLIHX OK 02
peakumid. XUMHYECKOE| BEHIECTB, KOHIEHTPAIIMHM pPEAarupyoNIMX BEIIECTB, TEMIIEPATyphl M IUIOMIAIN PEaKIIMOHHOM IIK 1.2
paBHOBECHE noBepxHOCTH. TeruoBbie 3(h(PEeKThl XUMHUUECKUX PEaKLUi: IK30- U SHIOTEPMUYECKHE PEaKLUH. 1 IIK 1.8
OOpatumble peakuu. XHUMHYECKOoe paBHOBecwe. @DakTOpbl, BIHUAIOIIME HA COCTOSHHE [IK 2.2
XUMHUYECKOIO DPAaBHOBECHUsI (KOHLIEHTpALMS PEareéHTOB WM HIPOAYKTOB DPEAKLUH, JABJICHUE,
temriepatypa). [lpunmun Jle [llaTense
IIpakTHYyecKue 3aHATHS
[Ipaktuueckass pabora Ne5. «BnusHue pa3nuvHblx (PaKTOPOB HA CKOPOCTh XHMHUUYECKOU
peakuum».
Pemenne npakTUKO-OPUEHTUPOBAHHBIX 3a/JaHUl Ha aHauu3 (PAaKTOpoB, BIUSIOMIMX HA
U3MEHEHHE CKOPOCTH XMMMUYECKON peakiuu. 3aBUCUMOCTh CKOPOCTH XMMMUYECKOH PEaKIUu OT 1
IOPUCYTCTBUS KaTajau3aTopa Ha IpHUMEpE pas3JIoKEHHs IEepPOKCHAAa BOJOPOJA C IOMOILBIO
JUOKCHJAa MapraHiia M Karajasbl. PellleHue mpakTUKO-OPUEHTUPOBAHHBIX 33JaHU Ha
npuMeHenue npuHuuna Jle-IllaTenbe 11 HaXOXIEHUS HANpaBICHUS CMEILEHHUs PABHOBECHS
XUMHYECKON peakiuy U aHaJIu3 (GaKTOPOB, BIUSIONINX HA CMEIIEHHE XMMUYECKOTO pPaBHOBECHUS
Tema 1.7. Coaep:xanue yueOHOro MaTepHaJia 4 OK 01
PactBopsl, Teopusi| PactBopel. Buabl pacTBOPOB IIO COACPKAHHUIO PACTBOPEHHOIO BEIIECTBA. PacTBOPUMOCTS. OK 02
ANEKTPOJINTUIECKON [TonsiTne O nucnepcHbBIX cucreMax. VICTHHHBIE M KOJUIOMIHBIE pacTBOpbl. MaccoBas [0 5 OK 04
JMCCOLIMALIUU u|BemecTBa B pactBope. [loHatue o BogopogHom nokazarene (pH) pactBopa. DnekTpoiauTuyeckas OK 07
MOHHBINA OOMEH qucconuanusi. CUIIbHbIE U C1a0ble 3JICKTPOJINTHI, HEINEKTPOIUTHI. Peakiium HOHHOro oOMeHa IIK 1.2
JlabopaTopHble 3aHATHS K 1.8
JlaGopaTtopnast pabota Nel «I[IpuroroBieHrue pacTBOPOBY. K 2.2
[TpuroTtoBneHne pacTBOPOB 3aJaHHONM MAacCOBOM JOJEW paCTBOPEHHOTO BEILIECTBA, IPOBEACHUE
peakuuii HMOHHOro OOMEHa, ONpEeJeNIeHHe CpeAbl pPacTBOPOB BEIIECTB C  IOMOIIbIO 2
YHHUBEPCAJIBHOTO HHAMKaTOpa (KHUChas, HeWTpajibHas, IIeJIo4yHas). 3aJaHus Ha COCTaBJICHHE
MOHHBIX peakuui. PerieHue npakTUKO-OpMEHTHPOBAHHBIX PACUETHBIX 33JaHUN Ha PacTBOPHI,
UCIIOJIb3yeMble B OBITOBOW U MPOU3BOACTBEHHON AEATEIILHOCTH YEIOBEKa
KonTposbnasi paGora
1 [To nepBomy pazneny — «CTpoeHHEe BEUIECTBA U XUMHUUECKHUE PEAKIIUN» 1
Pasjnen 2. Heoprannueckas xummusi 10
Tema 2.1. Copnepxxanue yueOHOIro MaTepuaJa 8 OK 01
®usuko-XUMUYECKUe  |Metamel. [lomoxkenne MeTamnoB B IlepuoaMdecKkol CUCTEME XUMHUYECKUX —DIEMEHTOB. 5 OK 02
CBOHMCTBA OCOOEHHOCTH CTPOEHUs DJIEKTPOHHBIX 000J0YeK aroMoB MeraioB. OOwmme ¢usnueckue OK 04




HCOPTraHN4YCCKUX
BCIICCTB

cBoiicTBa MeTauioB. CIUIaBbl METAJUIOB. OJIEKTPOXUMHUYECKUH psJl HANPSHKECHUHM METaJIOB.
XUMHUYECKHE CBOMCTBA BXXHEMIIMX METAJUIOB (HATPUM, KaJIWM, KaJIbIMM, MarHuii, aqjtOMUHUM,
IIMHK, XpOM, JKeJe30, MeIb) W HuX coenauHeHui. OOmue crmocoObl MOJYYSHHS METalIoB.
[TprMeHeHe METAIIIOB B OBITY M TEXHUKE

Hemeramnbl. [lonoxenne HemeramioB B Ilepruonnyeckoi cucteMe XUMUYeCKux seMmeHToB J1.1.
MenneneeBa 1 0COOCHHOCTH CTPOEHHsI aTOMOB. Du3nyecKre CBOMCTBa HEMETAIIOB. AJUIOTPOIIUS
HEMETaJUIOB (Ha MpHUMEpe KHUCIopojaa, cepbl, docdhopa U yriaepoaa). XMMUUYECKHE CBOMCTBA H
MPUMEHECHHUE BAKHEUIITNX HEMETAJUIOB (TaJIOTCHOB, Cephl, a30Ta, hocdopa, yriaepoaa U KpeMHUS)
U UX COCAMHEHUH (OKCHUIOB, KHCIOPOICOJEPKAMUX KHUCJIOT, BOJOPOJHBIX COCIUHCHHM).
IIprMeHeHrne BayKHEHWIINX HEMETAJVIOB U UX COCTMHEHUN

XUMHUYECKUE CBOMCTBA OCHOBHBIX KJIACCOB HEOPraHMYECKUX BELIECTB (OKCUIOB, THIAPOKCHJIOB,
KHUCIIOT, cojiell u np.). 'eHernyeckas CBsA3b HEOPraHWYECKUX BEILIECTB, MPUHAIICKAILIUX K
pasIMYHBIM KJlaccaM. 3aKOHOMEPHOCTH B M3MEHEHUM CBOMCTB MPOCTHIX BELIECTB, BOAOPOAHBIX
COEJIMHEHUH, BBICIIMX OKCHJIOB U THJPOKCUJIOB

IIpakTH4yeckue 3aHATHS

[Tpaktuyeckas padora Ne6. « DU3NKO-XUMHUYECKHE CBOMCTBA HEOPTaHMUECKUX BEUIECTBY.
CocraBieHHEe ypaBHEHMHM XUMHUYECKMX pEakUUMd C y4yaCTHMEM MPOCTBIX M CIOXKHBIX
HEOPraHMYECKUX BEIIECTB. METAUIOB M HEMETAUIOB; OKCUAOB METAJJIOB, HEMETAIOB U
aM(OTEPHBIX 3JEMEHTOB; HEOPraHMYECKUX KHUCIIOT, OCHOBAaHUN M aM(OTEpPHBIX T'MIPOKCHUJIOB;
HEOPraHWYECKHUX COJIEH, XapaKTEPU3YIOIINX UX CBOMCTBA.

PacuéTsl Macchl BeliecTBa WM 00bEMa ra3oB 10 W3BECTHOMY KOJIMYECTBY BEILIECTBA, MAacce WU
00BEMY OIHOIO M3 Y4YacTBYIOIIMX B PEAKIMM BEIIECTB, pacuéThl Macchl (00bEMa, KOIMYECTBA
BEIIIECTBA) MPOAYKTOB PEaKIMM, €CIU OAHO M3 BELIECTB MMeEeT NMpHUMecH. PelieHune mpakTUKO-
OpPUEHTHUPOBAaHHBIX 3a/laHUIl HAa CBOICTBA, COCTaB, MOJYy4YE€HHUE M O€30MaCHOE MCIOJIb30BaHHE
Ba)XHEHIINX HEOPraHWYECKHUX BELIECTB B OBITY M MPO(heCcCHOHAIBHON JesITeIbHOCTH YeJIOBEKA

IIK 1.2
IIK 1.8
IIK 2.2

Tema 2.2.
WNnentudukarus
HEOPTaHHYECKUX
BEIIIECTB

Conep:xanue yueOHOTro MaTepHaJia

JlabopaTropHble 3aHATHUS

JlaGopaTtopHnast pabota No2 «nentudukainust HEOPraHMIECKNX BEIIECTBY.

Pemenne skcriepiMEeHTAIBHBIX 33/1a4 110 XUMUYECKHM CBOIMCTBAM METAJNIOB U HEMETAJUIOB, IO
pacIiO3HABAHHUIO U TIOJNYYEHWIO COCTUHEHWH METAIJIOB W HEMETAUIOB (B3aMMOJICHCTBHE
TUPOKCUIA ATIOMHUHHS C pacTBOpaMU KUCJIOT W Ienodeld,). UneHTudukaims HeopraHudecKux
BCIICCTB C HCIIOJIB30BAHHUEM UX q)HSI/IKO-XPIMI/ILIeCKI/IX CBOﬁCTB, XapaKTCPHBIX KAaUCCTBCHHBIX
peakiuii. KauecTBeHHBIE peakiud Ha cyinbdaT-, KapOoOHAT- M XJIOPUI-aHUOHBI, Ha KATHOHBI
METAJIJIOB U KATUOH aMMOHUA

OK 01
OK 02
OK 04




KonTpoabHass padora

2 ITo BTOpoMy pazneny — «CBONCTBAa HEOPTAHUYECKUX BELLIECTB)» 1
Paznen 3. Teoperuueckue 0CHOBBI OPraHUYECKOM XUMUM 4
Tema 3.1. Coaepxxanue yueOHOIro MaTepuaJa 4 OK 01
Knaccudukanus, [IpenMeT opraHM4YeCKOil XMMHUHU: €€ BOZHUKHOBEHUE, Pa3BUTHE U 3HAYCHUE B MOJIyYEHHUH HOBBIX
CTPOEHHUE U|BELIECTB M MaTepuainoB. Teopus cTpoeHus opraHmdeckux coeauHeHuid A.M. bytneposa, eé
HOMEHKJIATypa OCHOBHbIE N0JI0kEeHUs. CTPYKTypHBIE (POPMYJIBI OPraHUYECKUX BellecTB. I'omosorus, usomepus.
OpPraHMYECKUX BEIIECTB | XMMUYECKAs CBSI3b B OPraHUYECKUX COCIMHEHUSX: KPAaTHBIE CBSI3H, G- U T-CBSA3H. 2
[IpencraBiaenne o KinaccupuKauy OpraHuYeckux BemlecTB. HomeHkaTypa oOpraHMYecKHX
COeIMHEHUH (cucTeMaTH4ecKas) U TPUBUAIbHbIC HA3BAHUS BaXKHEUIINX MPEICTaBUTENIEH KI1acCOB
OpPraHMYECKUX BEILECTB
IIpakTH4yeckue 3aHATHS
[TpakTiaeckast padbota No7. «HoMeHKIIaTypa OpraHMYeCcKUX BEIICCTBY.
O3nakomiieHHe ¢ oOpa3llaMH OpraHMYeCKUX BEIIECTB W MaTepualaMd Ha MX OCHOBE,
MOJIEJIMPOBAHUE MOJIEKYJI OPraHUYECKUX BEUIECTB, HAOIIOACHUE U OMMCAHNUE JJIEMOHCTPALIMOHHBIX
OTIBITOB I10 MPEBPAILEHUIO OPIraHUYECKUX BEIIECTB NPU HarpeBaHuu (IUlaBjieHUe, OOyTJIMBaHUE U 2
ropenune). CocraBieHHE MOTHBIX M COKPAIIEHHBIX CTPYKTYPHBIX (POPMyINT OpraHMYeCKHX BEUIECTB
OTIENbHBIX KJIACCOB, HCIOJb3Yysl HMX Ha3BaHUA II0 CHUCTEMAaTUYECKOM M TPUBHAIBHOU
HOMEHKJIaType (3TWUJIeH, aleTWusieH, TaulepuH, ¢eHois, (opMaiabAeru, YKCyCHas KHCIOTa,
ruiuH). PacueTsl mpocteiimeid GpopMylibl OpraHMYeCKOW MOJIEKYJBI, UCXOAS M3 3JIEMEHTHOTO
cocrana (B %)
Pa3nen 4. YriieBoaopoabl 10
Tema 4.1. Conep:kanue yueOHOro MaTepuasa 8 OK 01
YraeBogopoabl ¥ UX|[IpenenbHbIe YIIIEBOAOPO/IBI (AIKAHBI): COCTAB U CTPOEHHE, TOMOJIOTUYECKHHM psil. MeTaH u dTaH: OK 02
IPUPOJHBIC MCTOYHUKHU|cOCTaB, CTPOCHHE, (U3NYECKMEe U XUMHUYECKHE CBOWCTBA (peakiUM 3aMeleHHs M TOpPEHUs), 2 OK 04
TI0JIy4EHHE U IPUMEHEHHE. K 1.2
HenpenenbHble yriaeBoaopobl (alKeHbl, aTKaJUCHBI, aTKUHbI). 1K' 1.8
AJIKEHBI: COCTaB U CTPOEHHE, TOMOJIOTHUECKHH psf. DTWICH W MPOMUJICH: COCTaB, CTPOCHHE,
¢u3nyeckue U XMMUYECKHE CBOMCTBA (peakiuyu TUAPUPOBAHUS, raIOTeHUPOBAHUS, THPATAIINH,
OKHCJICHUS U TIOJTUMEPU3AlNN) IOJTy4YeHHE U IPUMEHEHHUE. 4

Ankanuensl: OyramueH-1,3 u meTunOyraauen-1,3, XUMHUYECKOe CTPOCHHE, CBOWMCTBA (peakius
MOJTMMEPH3AIIMHK ), TPUMEHEHHUE (/151 CHHTE3a MPUPOTHOTO U CHHTETHYECKOTO KaydyKa U PE3UHBI).
ATNIKMHBI: COCTaB M OCOOCHHOCTH CTPOCHHS, TOMOJOTUYECKUU psld. AILETUICH: COCTaB,
XUMUYECKOE CTpOeHHe, (HU3WYecKne U XUMHUYECKHE CBOWCTBA (PEakIWu THUIPUPOBAHMUSI,




TaJJOr€HUpPOBaHUs, rmaparannunu FOpeHI/Iﬂ), IIOJIy4YCHHUEC n IMPUMCHCHHC (I/ICTOLIHI/IK
BBICOKOTCMIICPATYPHOTO IJIAMCHU IJId CBAPKH U PE3KU MCTEUIJIOB)

ApomaTtrueckue yriieBoJopoabl (apeHbl). beH301 u Todyon: cocraB, CTpoeHUe, (QU3UUECKHE U
XUMHYECKHE CBOMCTBA (peaklUU TajJOreHUPOBAHUS U HUTPOBAHUS), NOJyYEHHE U MPUMEHEHHE.
TokcHYHOCTB apeHOB (BiUsHUE OCH30J1a Ha OpPraHM3M 4YeJOoBeKa). | eHeTHYecKasi CBSI3b MEXIY
YIIeBOIOPOAAMHU, TPUHAICKAIIMMHU K PA3IUYHBIM KJIacCaM.

[TpupoaHble UCTOUHUKHU YriaeBoAopoaoB. [Ipupoauslii ra3 u nomyrueie HedTsaHbIe ra3el. HedTs n 2
e€ mnpoucxoxnaenue. CrocoObl mepepadOTKu He(THU: MEeperoHkKa, KPEeKUHT (TePMHUYECKUH,
KaTajduTuueckuit), nuponu3. Ilpoayktel mnepepaboTrku  HedTH, HUX OpPUMEHEHUE B
MIPOMBIIIJICHHOCTH
U B ObITy. KaMEeHHBII yroJib ¥ MPOJYKTHI €Tr0 MepepaboTKH
Tema 4.2. Coaep:xanue yue0HOro MaTepHaJia 2 OK 02
@usuko-xumuueckue |JlaboparopHble 3aHATHS OK 04
CBOMCTBA JlaboparopHas padota Ne3 «CBoiicTBa yIiieBOAOPOIOB.
YIJ1€BOAOPOOB TpuBuanpHas U MEXIyHapOJHas HOMEHKIATypa, XMMHUYECKHE CBOWMCTBA, CIIOCOOBI MOIy4YEHUS 5
yriieBoAOpoAoB. [lonydeHue 3TUIEHA M U3YYEHHUE €ro CBOWCTB. MoOJeIHpOBaHUE MOJEKYT U
XMUMHYECKUX TPEBPAICHUN YIIeBOA0poa0B (Ha MpUMepe 3TaHa, STUJICHA, AlleTHJICHA U 1p.) U
raJIOTeHONPON3BOTHBIX
Pasnen 5. Kuciopoaocoaep:kamme oprannyecKue coeInHeHus 14
Tema 5.1. Conep:xanue yueOHOTo MaTepHaJia 2 OK 01
Cnuptel. ®enon [IpenenbHbIC OTHOATOMHbBIE CIIUPTHI (METAHON U ATAHOM): CTPOCHHE, HU3MICCKUE U XUMHUICCKHE OK 07
CBOICTBa (peakUMM C aKTUBHBIMHM MeETaJlJlaMH, T'aJJoOr€HOBOJOPOJIaMHU, TOpEHHue), MPUMEHEHHUE.
BonoponHbie cBA3M Mexay MOJeKylaMu cnupToB. Dusnosoruyeckoe IEHCTBHE METaHONA U
3TaHOJIa Ha OPraHU3M YeJIOBEKa.
MHoroaroMHble CIUPTHI (ITUIICHIIIUKONb M TJIHMIEPHH): CTPOCHUE, (PU3UYECKHE M XUMHYCCKHE 5
CBOMcTBa (B3aMMOJIEHCTBHE CO WICJIOYHBIMM MeETaJlJlaMHM, KadeCTBEHHAs peaklus Ha
MHOTr0aTOMHBIE cnUpThl). dusnonornyeckoe AEWCTBHE HA OpraHU3M uenoBeka. lIpumeHeHue
[JIMLEPUHA U STHUIJICHTJIUKOJIS.
@®enos. CTpoeHHE MONEKYINbl, (U3NYECKHMe M XUMHUYECKue cBoiicTBa (eHona. TOKCHYHOCTH
denona, ero GU3NOIOTHIECKOE ICHCTBUE HA OPTaHU3M YesioBeka. [Ipumenenue dhenona
Tema 5.2. Copepxxanue yuyeOHOro MaTepuaJa 4 OK 01
AJbIeTnabl. Anpreruapl M KeTOHBI ((hopmanbaerun, areTalblIeruj], aleToH). CTpoeHue, (U3HYECKHue | 4 OK 02




KapOoHOBbIE KUCIIOTHI.
Crnoxuble 3¢upbl

XMMHUYECKHE CBOMCTBA (peaklUM OKUCIEHUS M BOCCTAHOBJICHMs, KAaYeCTBEHHBIE DEaKLUu),
NOJIy4YEeHUE U TPUMEHEHHE.

OnHOOCHOBHBIE IIpelelibHble KapOOHOBBIE KHCJIOTHI (MypaBbUHAasT M YKCYCHas KHCIOTBI):
CTpoeHue, (u3nyeckne W XUMHYECKHE CBoiicTBa (0OIIME CBOMCTBA KHCIOT, pPEaKIUs
sTepuduKanuM), MojydeHue U npuMmeHeHue. CrTeapuHOBas U OJIEMHOBas KHUCJIOTHI Kak
NPECTaBUTENN BBICIIUX KapOOHOBBIX KUCIOT. MblIa KaK COJIM BBICIINX KapOOHOBBIX KHUCIOT, UX
MOIOIIIEE IENCTBUE.

Crnoxnble 3QHUpBl KaK MPOU3BOJHBIC KaPOOHOBBIX KUCIOT. ['MApOnHN3 ClOKHBIX 3upoB. Kupsr.
I'mapoinn3 xupos. Ilpumenenune xupoB. buonoruyeckas posib KUPOB

OK 04

Tema 5.3.
VYriieBoabl

Conep:xanue yueOHOTro MaTepHaJia

VYrneBoabl: cocTaB, Kiaccudukanus yrieBoaoB (MOHO-, AM- W TMOjdHcaxapupsl). [mroko3za —
IPOCTEHIINA MOHOCaxXapHua: OCOOCHHOCTH CTPOEHHUS MOJIEKYJbI, (PU3MUYECKHE U XHMUYECKHE
CBOICTBa TNIOKO3bI (B3aumojeictBue ¢ rumapokcunom wmenu (II), oxucinenne aMMuadHbIM
pactBopoMm okcujna cepebpa (1), BoccranoBieHue, OpoKEHUE TIIOKO3bI), HAXOXKIACHUE B IMPUPOJIE,
NPUMEHEHHUE TIIIOKO3bl, OMOJOTHMYecKas poJib B IKU3HEACSATENbHOCTH OpraHu3Ma 4YeloBeKa.
®otocuHTe3. PPyKTO3a KaK N30MEP TIFOKO3BI.

Caxapo3za — mpeacTaBUTENb TUCAXapHIOB, THIPOJIM3 Caxapo3bl, HAaXOXKJIEHHWE B MPHPOAE U
pUMEHEHHE.

[Tonucaxapuapl: KpaxMal M LEUII0N03a KaK HpUpoAHble monuMmepbl. CTpoeHHe Kpaxmana U
EJUTIOJIO3BI, (PU3UYECKUE M XMMHUYECKHE CBOMCTBA Kpaxmaia (THIPOJIN3, KaYeCTBEHHAs PEaKIIHs C
HOJIOM)

OK 01
OK 02
OK 04

Tema 5.4.
DOU3NKO-XUMHUYECKHE
CBOMCTBA
KHUCJIOPOAOCOAEPKALINX
OpraHNU4YeCKHUX
COCIMHEHU N

Conep:xanue yueOHOIro MaTepHuaJia

IIpakTHYeckHe 3aHATHA

[Ipaktuueckass pabora Ne. «Homenkimarypa  KHCIOPOIOCOJEPKAIIUX  OPTaHUYECKHUX
COEIUHEHUIN».

TpuBuanbHas ¥ MEXIyHapoJHAs HOMEHKJIATypa, XMMHUYECKHE CBOWCTBA, CIOCOOBI MOTy4YEHUS
CIUPTOB U (HEHOIIOB, KAPOOHOBBIX KUCIOT U YPHUPOB, albACTHAOB U KeTOHOB. COCTaBIeHHE CXEM
peakuuii (B TOM YHCIE€ MO TNPEUIOKEHHBIM IIEMOYKaM MPEBpAIICHUI), XapaKTepU3YIOLINX
XUMUYECKHE CBOMCTBA KUCIOPOAOCOACPKANTUX OPTAaHMUECKUX COSUHEHUN

[TpakTideckas pabora Ne9. «Xumuueckwe W (U3HYECKHE CBOWCTBA KHCIOPOJIOCOJEPIKAIINX
OPTraHUYECKUX COCTUHEHUSI.

[IpoBenenune, HAOMIOACHHUE W OINHUCAHWE JEMOHCTPAIMOHHBIX OIBITOB: TOPEHHUE CIHPTOB,
Ka4eCTBEHHBIE PEAKIMUM OJHOATOMHBIX CHUPTOB (OKucieHue dtaHona okcumom wmenu (I1)),
MHOTOATOMHBIX CITUPTOB (B3auMojieiicTBue raumepuHa ¢ ruapokcuaoMm meau (1)), anpaernmaos

OK 01
OK 02
OK 04




(okuCiIeHHe aMMHa4YHbBIM pacTBopoM okcuma cepedpa(l) u  rumpoxkcumom  memm (1),
B3aMMOJICHCTBHE KpaxMalia C HOJJOM), H3yUYEHUE CBOMCTB PAaCTBOPa YKCYCHOW KHCIIOTHI

Pa3znen 6. A3orconepskaniue opraHnyecKkue coeJuHeHUust 4
Tema 6.1. Coaepxxanue yueOHOIro MaTepuasa 4 OK 01
AMUHBI. AMMHBI: METWJIAMUH — NPOCTEHIIMH NPEICTaBUTENb aMHUHOB: COCTaB, XMMHYECKOE CTPOECHHE, OK 02
AMHUHOKHUCIOTHI. buzHYeCKre M XUMUYECKIE CBOMCTBA, HAXOXKIEHUE B IIPUPOJIC. OK 04
benku AMUHOKHCIOTBI Kak aM(poTepHble OpraHuyeckue coeauHeHus. dusznueckue M XUMHUYECKUE
CBOMCTBAa aMHMHOKHMCIOT (Ha @IpUMepe IJIMLKHA). buosornyeckoe 3HAYEHHE aAMHHOKMCIIOT. 2
IMenTunaer.
benkn kak mpupomHbIe MOJMMEpHl. llepBHuHas, BTOPUYHAS M TPETHYHAS CTPYKTypa OEIKOB.
XVMHYECKHE CBOWCTBA OEJIKOB: THAPOIIN3, IEHATYPAllNs, KAYECTBEHHBIE PEAKIIMH Ha OIKH
IlpakTHyeckne 3aHATHA
[TpakTuueckas pabota Nel0. «CBoiicTBa a30TOCOAEPKAIIUX OPIrAaHUYECKUX COCTUHEHUN.
duznyeckue 1 XMMHUYECKHE CBOWCTBA aMUHOB (pEaKLMU ¢ KUCIOTaMU U TOPEHUs1) U aMUHOKHUCIIOT 2
(na mpumepe riunuHa). HabmioneHue u omnucaHue JEMOHCTPALMOHHBIX OIBITOB: JCHATYpalus
OCJIKOB IIPY HArpEBaHUU, IIBETHHIC PEAKIINN OCIKOB
Pa3nes /. BbicOKOMOJIEKYJISIPHBIE COEAMHEHUSI 2
Tema 7.1. Coaep:xxanue yueOHOro MaTepHuaJia 2 OK 01
[ImacTmaccel. IIpakTHYeckHe 3aHATHA OK 02
Kayuyku. Bonokna [Tpaktiueckast pabora Nell. «CuHTe3, aHanu3 U KilacCHUPHUKAIUS BBICOKOMOIEKYISPHBIX OK 04
COEIMHEHUI [IK 1.2
OCHOBHBIE TOHATHS XHMHH BBICOKOMOJIEKYJISIDHBIX ~COEIWHEHUW: MOHOMEp, IOJIUMED, IIK 1.8
CTPYKTYpHOE 3BEHO, CTENEeHb IOJUMEpPU3AlMM, CPEAHSsI MoJeKkyispHas Macca. OCHOBHbIE
METO/Ibl CUHTE3a BBICOKOMOJIEKYJISIPHBIX COEIUHEHNN — MOJIMMEPHU3ALIUS U MOJTUKOHAECHCAIUS. 2
OzHakomieHue ¢ oOpa3laMu NPUPOJIHBIX M HMCKYCCTBEHHBIX BOJIOKOH, IIACTMAcC, Kay4dyKoOB:
MIaCTMACCHl (TIOJMATUIICH, TOJUIPONIICH, MOTMBUHUIXIOPU, MOJUCTHPON); HATypalbHbIA U
CUHTETHUYECKHE Kayuyyku (OyTaJueHOBBIN, XJOPOIPEHOBBII U HW30MNPEHOBBIN); BOJOKHA
(HaTypanbHBIE (XJIONOK, IIEPCTh, IENK), HCKYCCTBCHHBIC (aleTaTHOE BOJIOKHO, BHCK03a),
CHHTETHYECKHE (KaIPOH M JIABCaH)
Konrtpoabnasi pabora .
3 CTpyKTypa U CBOWCTBA OPraHMYECKUX BEIIECTB (10 pa3aenam 3-7) 2
IIpodeccnonanbHO OPUEHTUPOBAHHOE COJlepPKaAHNeE (COMePKAHUE TPUKJIATHOTO MOAYJIs1) 8
Pa3nen 8. Xumus B ObITY M IPOU3BOJACTBEHHOI eSITEILHOCTH YeJI0OBEKA 8 OK 01




Tema 8.1.

XHUMHYECKHE
TEXHOJIOTHH

B ITOBCETHCBHOM
u  TpodeCcCHOHAITBHON
JIeSITEILHOCTH YeJIOBEKa

Conep:kanue y4eOHOT0 MaTepuaJia

[TpaBuiia AKOJIOTMYECKU IEI€COO00Pa3HOr0 TMOBEACHUS B OBITY W TPYAOBOH JEATEIHLHOCTH B
LEISAX COXPAHEHUsI CBOETO 3JI0pPOBbS M OKPYKAIOIIEH MNPUPOJHOM Cpellbl, OMacHOCTb
BO3JCHCTBUS HA JKUBBIE OPraHU3Mbl OPraHUYECKUX BEIIECTB  OTACJIBbHBIX  KIJIACCOB
(yrmeBomopobl, CHUPTHI, (PEHONBI, XJOPOPraHUYECKHUE MPOU3BOJHBIC, AalbICTUIBI U p.),
MOKa3aTellb NPeIesIbHO TONMYCTUMOKW KOHUEHTPALMU U €TI0 UCIIOJIb30BaHHUE.

Ponp xumuu B oOecreyeHHH SKOJOTMYECKOW, SHEPreTUYecKol W MUIIEeBON O0e30MacHOCTH,
Pa3BUTUU  MEIUIMHBI, CO3JaHUM HOBBIX MarepuajioB (B 3aBUCMMOCTH OT BHUJA
npodecCuoHaNbHOM JesTeNbHOCTH), HOBBIX UCTOYHUKOB SHEPIUu (aJbTepHATUBHBIC UCTOYHUKU
sHeprun). [loHSATHE O HAy4HBIX METOJAX IIO3HAHUS BEIIECTB M XMMHYECKUX PEAKIIH.
[IpencraBinenuss 00 0OOIUMX HAYYHBIX MPHUHILMIAX HPOMBILIUICHHOTO MOJYYEHUs BaKHEHIINX
BEIECTB (HA MpUMEpPaxX MPOU3BOJCTBA aMMHUAKa, CEPHON KUCIOThI, METAHOJIA).

XuMHUsg U 370pPOBbE UENOBEKa: TMpaBuiia OE30MACHOTO HCIOJIB30BAaHUS JICKAPCTBEHHBIX
IpernapaToB, OBITOBOW XMMHH B ITOBCETHEBHOMN KH3HU

IIpakTH4yeckue 3aHATHS

[Tpaktuyeckas pabora Nel2. «llpuMeHeHHE XMMHUYECKMX BEIIECTB M TEXHOJIOTUH C Y4EeTOM
Oyayei npodeccuoHanbHOM 1A TETLHOCTI.

Pemenune kelic-3aau 1Mo TemMaMm: NUIIEBbIE MPOAYKTbl, OCHOBbI PAallMOHAIBHOIO IUTaHMS,
BAXHEHMIINE CTPOUTEIBHBIE M  KOHCTPYKLIMOHHBIE MAaTEpHajbl, CEIbCKOXO3SANCTBEHHOE
IIPOU3BOJCTBO, KPACKH, CTEKJIO, KEpaMHKa, MaTepuajbl I SJIEKTPOHUKH, HAaHOMATEpHAJIbI,
TEeKCTHJIbHbIE BOJIOKHA, MCTOYHHKH SHEPrMM, OpraHMYeCKHe W MMHEpaJbHbIE YA0OpeHHMS,
JIEKapCTBEHHbIE U KOCMETUYECKHE Ipernaparhl, ObITOBask XUMHUsI, MaTepUalbl U3 UCKYCCTBEHHBIX U
CUHTETHUYECKUX BOJIOKOH.

3amura: [lpencraBieHue pe3yabTaTOB peIICHHUs] Keic-3amad B GopMe MHUHU-TOKIAAa
(tomyckaeTcst MCTOJIb30BaHUe IrpaMuecKUX U MPE3eHTAllMOHHBIX MaTepHajIoB)

OK 02
OK 04
OK 07
IIK 1.2
IIK 1.8
IIK 2.2

IIpome:xxyTounasi arrecTanusi no gucuumiInue (mudQepeHIpoBaHHbIN 3a4€T)

Bcero

72




3. YCJIOBUA PEAJTU3ALIAHN ITPOT'PAMMBI
OBIHIEOBPA3OBATEJIBHOU JUCIIUIIJIMHbI

3.1. TpeGoBaHusI K MUHUMAJILHOMY MaTepPHUAJIbHO-TEXHUYECKOMY
o0ecrneYeHnIo

JUig peanm3anyy nporpaMMbl TUCHUILUIMHBIL TOJDKHBI OBITH IIPETYCMOTPEHBI
CIIEYIOIIME CTIeHaIbHbIC TOMEIIECHUs: YIeOHbIN KaOMHET XUMHUU H/HIIN y4eOHOM
XMUMHUYECKOH J1abOpaTOpHH.

D@ hexTUBHOCTL  MpenojaBaHusi  00Ie00pa30BATEIbHON  JUCHUILIAHBI
«XUMHSA» 3aBUCUT OT HAJIM4YUs COOTBETCTBYIOLIETO MaTEpHUaJIbHO-TEXHHUYECKOIO
OCHaIeHMsI. DTO OOBICHIETCA OCOOCHHOCTSIMU JAMCLMUILINHBI, B IIEPBYIO OYEPE/b,
e€ OKCIIEPUMEHTAJIbHBIM XapakTEpOM, IIHPOKUM CIEKTPOM TMPUMEHEHHUS |
IPAKTUYECKOM  3HAYMMOCThIO. PekoMeHayeMoe  MaTepualbHO-TEXHUYECKOE
oOecrieyeHue KaOMHETa XUMHM M XUMUYECKOM JIabopaTopuH  BKJIOYAET:
CHCIMATU3UPOBAHHYI0O MeOeldh M CHCTeMBbl XpaHEHUsS, TEXHUYECKUe |
AJIEKTPOHHBIE CpPEACTBA OOYy4Y€HUs, JEMOHCTPALMOHHBbIE Yy4eOHO-HarJsHbIC
nocoOusi, JEMOHCTPAallMOHHOE O0OOpyJOBaHWE U MPUOOPHI, JabOpaTOpPHO-
TEXHOJIOrMuecKoe o0opya0BaHuE, J1abOpaTOPHYIO XUMUYECKYIO MOCYAY, MOJEIH
(oObeMHBIE W TUIOCKHME), HATypaJbHbIe OOBEKTHl (KOJUICKIIUU, XUMHUYECKHE

pEaKkTUBbI), 000PYI0BaHUE JTAOOPAHTCKOM.

Crnenmnanu3npoBaHHas Medesib U CHCTeMbI XPaHEHHUSs

1 Cron naGopaTopHbIi 1EMOHCTPAIIMOHHBIN C HAACTPONUKOH (C 3alTUTHBIM, XUMOCTOMKUM U
TEPMOCTOMKUM MOKPBITUEM )

2  Cron yueHUYECKH TabOpaTOPHBIN, PEryIHPYEMbIi TIO BHICOTE (C 3alIUTHBIM,
XUMOCTOUKUM U TEPMOCTONKHUM IMOKPHITHEM, PAKOBUHOM, OOPTUKOM 1O HAPYKHOMY
Kparo, MOJIBOJKON M OTBEICHUEM BO/IbI, 1 CAHTEXHUKOM )/CTOJI yUEHUUYECKHH,
peryIupyeMsblil o BbICOTE (MMPUOOPETAETCs TOIBKO MPU HATUYUH CIIEIIUATHHOTO
71a00paTOPHOTO OCTPOBHOI'O CTOJIA) (1O KOAUUECBY 00YUaArOUWUXCH)

3 Cryn y9eHUYECKU# (no Koauuecmay o0y4arouuxcs)

4  Ilxad BBITSKHOM MaHOPAMHBIN

S5 Amnrteuka yHUBepcajdbHas JUIsl OKa3aHUsI IEPBOM MEIUIIMHCKONU TOMOIIH

TexHn4yeckue cpeacrsa



1 HHTepaKkTUBHBINA MPOTPAMMHO-aNTIIAPATHBIA KOMIUIEKC MOOMIIBHBIN HIIA CTAllMOHAPHBIN
(mporpammHOe oOecriedeHune, MpoeKTop, KperieHne B KoMIuiekTe )/PenscoBas cucrema ¢
KJIACCHOW W MHTEPAKTUBHOM JIOCKOM (ITpOorpaMMHOE 0OecrieueHue, MPOCKTOP, KPEIICHHUE B
KOMIUICKTE )/ HHTEPAKTUBHOH TaHEbIo (ITPOrpaMMHOE 00ECIIEYCHUE B KOMILJIEKTE)

2 IlepconanbHbINM KOMIBIOTED C epUdeprueit/HOyTOYK (JTUIIEH3MOHHOE TPOTrPAaMMHOE
obecrieyeHre, 00pa3zoBaTeIbHBII KOHTEHT U CUCTEMa 3aIIUTHI OT BPEIOHOCHOH
nHpopMaInuu, IporpaMMHoe odecrieueHue i HudpoBoii 1aboparopuu, ¢
BO3MO>XHOCTBIO OHJIAItH-0IPOCa)

JJIeKTPOHHBbIE CPeCTBA 00yYeHusI
1  Dnexrtponnsle cpenctBa o0yuenus/MaTepakTuBHbIC ocOOUs/OHIARH-KYPCHI (110
pazoenam pabouetl npocpammol)
JleMoOHCTpaMOHHBIE Y4eOHO-HATJISIAHbIE TOCO0UA
1 TIlocoOus HarIsAAHON SKCIIO3UIIUN
2  Ilepmommueckasi cucteMa xuMuieckux sinemenToB .M. MenneneeBa
Crnenuaau3upoBanHasi Mmede/ib U CHCTEMbI XPaHeHUs /51 XUMHYeCKoH j1adopaTopuu

1  JlaGopaTopHbIii OCTPOBHOM CTOJ (IBYXCTOPOHHMUIA, C 3AIIUTHBIM, XUMOCTONKUM U
TEPMOCTOMKUM MOKPBITUEM, HAJICTOJILEM, C MMOACBETKON U AIEKTPUUECKUMHU PO3ETKAMU,
MOABOJIKOM U OTBEJIEHUEM BOJIbI, U CAHTEXHUKOM )

2 Cryn 1abopaTopHBIH, PEryITHPYEMBIN TI0 BBICOTE

3 Cron nabopaTopHbIil IEMOHCTPAIIMOHHBIH (C 3alIUTHBIM, XUMOCTOHKUM U TEPMOCTONKUM
MOKPBITUEM, PAKOBUHOM, TIOJIBOJAKON U OTBEJIEHUEM BOJIbI, CAHTEXHUKOH,
ANEKTPUUYECKUMHU PO3ETKAMU, aBTOMAaTAMH aBAPUMHOTO OTKIIFOUCHHS TOKA)

4 Cron nabopaTOpPHBIN JEMOHCTPAIIMOHHBIN C HAJICTPOMKOH (C 3aIIUTHBIM, XUMOCTOMKUM U
TEPMOCTOUKUM TMOKPHITHEM )

5  Crox ¢ AmuKaMu A7 XpaHeHHst/TyMOoi

JleMOHCTpaIlMOHHOE 000PY/I0BaHME U MPUOOPHI /I KaOUHeTa U JlabopaTopun

1  Becsl anexrponnsie ¢ USB-nepexoaankom

2  CronuK MoabeMHBIH

3  llraTtuB AeMOHCTpPALIMOHHBIN

JIaGopaTopHO-TeXHOJI0rHYecKoe 000pyA0BaHue JAJis1 KaOUHeTa 1 J1adopaTopum

DIIEKTPOTUIUTKA

banst komOuHUpOBaHHAas TabopaTopHast

CnupToBKa J1abopaTopHas

MaruuTtHas Melaika

aa B~ W N -

Muxkpockor 1iuppoBoii ¢ pyKOBOJICTBOM I0JIb30BATENS U TOCOOMEM ISl yUalIuXcs
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Habop nocyne! 11t peakTHBOB

JIaﬁopaTopHaﬂ XHUMHYECKad 1mocyaa aJjis Ka0uHeTa U .JIaﬁopaToplm

KommiekT kom0 JeMOHCTpaiMOHHBIX

Ha6op nmpobok pe3nHOBBIX

[Tepexon CTEKIISTHHBIN

[Ipobupka Bropua

ITpobupka 1ByXKOJIEHHAs!

CoenuHuTeNb CTEKISHHBII

3a)kMM BUHTOBOM

3axxuM Mopa

[I[1aHr CHIIMKOHOBBIN

KoMIUIeKT cTeKIIIHHOM MoCy/bl Ha HITH(axX J1eMOHCTPAIIMOHHBIH
Jlo3upyroriee ycTpoicTBoO (MeXaHU4eCKOe)
KomrmutekT m3aenuit u3 kepamuku, Gapdopa u dasHca
KommiekT nosxex papdopoBbix

KommuiekT MepHBIX K0JIO Maioro oobema
KoMmrmuiekT MepHBIX K0JIO

KOMIUIEKT MEpHBIX IMIIMHIPOB TUTACTHKOBBIX
KOMIUTEKT MEpHBIX IIITHHAPOB CTEKJISTHHBIX
KoMIiekT BOpOHOK CTEKIISTHHBIX

KommuiekT numnerox

KOMIUTIEKT cTakaHOB TIACTUKOBBIX/CTEKIISTHHBIX
KOMIUTIEKT cTaKaHOB XMMHUYECKUX MEPHBIX
KoMIuIeKT cTakaHYMKOB JJis1 B3BEIIMBAHUS
KoMmiekT cTynok ¢ mecTukaMmu

Hab6op mmareneii

Habop nuHiieToB

Habop vamex Iletpu

TpyOka creknsHHas

DKCHKATOP

Yama kpuctaimu3aluoHHAss

MMl TUTENBHBIE

broperka

[TpoOupka

banka moa pC€aKTUBEI ITOJIMITUIICHOBAA



34 bBanka 1moj peakTUBBI CTEKJISTHHAS U3 TEMHOTO CTEKJIa C MPUTEPTON MPOOKOIA
35 Halop CKIISIHOK JUIsl pACTBOPOB PEaKTHBOB
36 Ilamouka cTekIsTHHASA
37 IrTaTuB mist mpoOUPOK
38 KoMruiekT cpeAcTB sl HHIMBUYyadIbHOM 3alIUThI
Mopnesu (00beMHBIE U IJIOCKHE), HATYPaJbHbIE 00beKThI (KOIJIeKIMH, XUMHYeCKUe
PeaKTHBBI) AJ1s Ka0uHeTa U J1adopaTopuu
KommuiekT Mozeneit KpUCTaJuIMueCKUX PerieTok
Habop 11s MmogenupoBaHusi CTPOEHUSI OPTaHUUECKUX BEIIECTB

Habop ni1s MojenupoBaHusi CTPOCHHUS AaTOMOB U MOJIEKYI

g b~ W =

KommiekT XuMudeckux PCAKTHUBOB

3.2. HapopmanuoHHOe oOecnedeHne peau3auu NPporpaMmMbl

JUiss  peanmu3anii  OpOrpaMMbl  JTUCHUILIMHBI  OMOIMOTEYHBI  (OHA
o0pa3oBaTEILHON OpraHu3aliu JOHKEH HWMETh IEeYaTHbIC W/WIN 3JIEKTPOHHBIE
y4eOHUKH U pa3pabOTaHHbIE B KOMIUIEKTE C HHUMH ydeOHble MocoOus (mpu
HAJIMYMH), JOMYIICHHBIC K HMCIOJb30BAaHUIO TPH pealn3aliid 00pa30BaTEIbHBIX
MporpaMM CpeJHETo MpodeCCHOHAIIBHOTO 00pa30BaHHUs, peaM3yeMbIX Ha 0asze
OCHOBHOTO 00111eT0 00pa30BaHUs.

[Ipu peamm3aruu TPOrpaMMbl  TUCHUTLIMHBI BO3MOXXHO HCIIOJIh30BaHUC
AJIEKTPOHHBIX 00pa30BaTENBHBIX PECYPCOB, JOMYIICHHBIX K HMCIOJIb30BAHUIO MPHU

peanuzaiuu 00pa3oBaTEIbHBIX IPOrpaMM CpeHEro 00IIero 0opa3oBaHusl.



4. KOHTPO.Ib 1 OIEHKA PE3YJIbTATOB OCBOEHUS1
OBIHIEOBPA3OBATEJIBHOU JUCIIUIIJIMHbI

KonTpons u oIeHKa pe3ylbTaTOB OCBOCHHUS 0O0IIe00pa30BaTEIbHON
JUCUUIUIMHBI PACKPBIBAIOTCS Yepe3 AUCIUIUIMHAPHBIE PE3YJIbTAThI, HAIIPaBICHHbIE
Ha ¢dopMHUpOBaHUE OOUMX U TPO(ECCHOHATBHBIX KOMIIETEHIMHA MO pazeiam
U TEMaM coJiepKaHusl yueOHOTO MaTepHaa.

Oob6mas/mpogeccuoHabHASA Pasnen/Tema Tun oueHOqHLle
KOMIIETeHIHS MeponpusTHil
OK 01. Beibupats criocoObI pemeHus Tema 1.1-1.7
3a/1a4 MpoeCCHOHATBHOMN IEATeTbHOCTH Tema 2.1,2.2
IPUMEHHUTEIBHO K pa3InyHbIM KoHTekcTaM | Tema 3.1
Tema 4.1
Tema 5.1-5.4
Tema 6.1
Tema 7.1
Tema 8.1
OK 02. Mcnonp30BaTh COBpEMEHHbBIE Tema 1.2, 1.4, TectupoBanue
CpeZCTBa IIOMCKA, aHaIN3a U 1.6,1.7 YcTHBI onpoc
MHTEpIIpETaluy HH(OpMaLuu, U Tema 2.1,2.2 Pemenue pacuéTHbIX 3a71a4
UH(POPMALIMOHHBIE TEXHOJIOTHH IS Tema 4.1, 4.2 Habmronenue 3a xogom
BBITIOJTHEHHUS 3a/1a4 PO ECCHOHATBHON Tema 5.2-5.4 BBITIOJIHCHUS TIPAKTUKO-
NEeATEILHOCTH Tema 6.1 OPHUEHTHPOBAHHBIX 3aaHUI
Tema 7.1 IIpencraBnenue
Tema 8.1 pE3yabTAaTOB
OK 04. Tema 1.7 IIPAKTHYECKUX U
D¢ heKTUBHO B3aMMOJIEHCTBOBATH U Tema 2.1,2.2 n1abopaToOpHBIX paboT
pa6OTaTb B KOJUIEKTHUBE U KOMaHJIE Tema 41, 4.2 HpOBeI[eHI/Ie XHUMHUYCCKOI'o
Tema 5.2-5.4 JKCIEPUMEHTA
Tema 6.1 Breimmonnenue
Tema 7.1 KOHTPOJIbHBIX
Tewma 8.1 pabor 1o
OK 07. ConeiicTBOBaTb COXPAHEHUIO Tema 1.7 paszzenaM AMCLUIIINHBI
OKPY’KaroIlleH cpespl, Tema 5.1 OrneHka caMOCTOSITENIEHO
pecypcocOepexeHnto, NpUMeHaTh 3Hanust | Tema 8.1 BBITIOJTHEHHBIX 3a/1aHUi
00 M3MEHEHUH KJIMMaTa, TPUHIIUIIBI 3amuTa penieHus Keiic-
OepeKIMBOrO MPOU3BOJICTBA, YIPPEKTUBHO 3ajau (¢ yuetom Oynymieit
JICMCTBOBATH B UPE3BBIYANHBIX CUTYAIUAX npodeccuoHanbHOM
1K 1.2. OcymecTBuaTh pa3paboTKy, Tema 1.2 JIESITEIIBHOCTH)
IIPOBEJICHUE U KOHTPOJIb IIPOBEAECHHUS Tema 4.1 Beinonnenue 3aganuit
MEPOMPHUSITHIA TTO MPOPHUIAKTUKE Tema 7.1 MIPOMEKYTOUHOMN
BO3HHUKHOBEHUS aBapuil u (1in) aTTecTaluu
MHIUJCHTOB Ha ONIaCHBIX
MIPOU3BOJICTBEHHBIX O0BEKTaX U
CHI)KEHMIO UX TIOCIIEICTBUM.
I1K 1.8. IIpoBoauTh aBapuitHO- Tema 1.2
criacaTesbHbIe paOOTHI IpH JIOKanu3anuu u | Tema 4.1
JTUKBHJIAIIUY TPOJIMBOB WK BEIOPOCOB Tema 7.1
ONACHBIX XMMHYECKHX BEILECTB.




I1IK 2.2. OcyiecTBisTh BEACHUE U
KOPPEKTUPOBKY IUIAHOBBIX JTOKYMEHTOB I10
MIPOBEICHUIO MEPOTIPUITHH 110
MPEAYIPEKACHUIO U JIUKBUIALIUA
YpEe3BBIYANHBIX CUTYAIMi B OpraHU3aIINH.

Tema 1.6
Tema 1.7
Tema 2.1
Tema 8.1




