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PaGouas mporpamma y4eOHOM IWCIMIUIMHBI «XUMHA» paspaboTaHa Ha OCHOBE
tpeGosanuit ®I'OC cpennero obuiero oopazoBanus oT 17.05.2012 1. Ne413 (¢ u3Mm. ot
27.12.2023 r1.), ®enepainbHOi 00pa3oBaTENBPHOM IPOTPaMMbl CpPEIHEro O00LIEro
o6pasosanus oT 18.05.2023 Ne371, ®I'OC CIIO ¢ yueToM 1noaydaeMoi CrieuaibHOCTH
40.02.02 TlpaBooxpaHutenpHas JaesTenbHocTs OT 12.05.2014 Ne509 (pem. ot
03.07.2024) (3apeructpupoBano B Munutocte Poccum 21.08.2014 Ne33737),
IpUMepHO# pabouell mporpaMmsbl 00111e00pa30BaTEeIbHON JUCLUAIIIUHEL « XUMUS» IS
I100O, yreepkaeHHOoii COBETOM II0 OLIGHKE COAEPKAaHWSA U KadecTBa IPUMEPHBIX
pabounx mporpamMm 00IIe00pa30BaTEIbHOTO M COIUAIBHO-TYMaHUTAPHOI'O LUKJIOB

cpennero npodeccuonansroro obpaszosanus UPIIO (ITporokon Ne 14 ot «30» HOA0ps
2022 &)

Opraumsanust-paspaborurk: [ BIIOY «bypstckuii arpapHbiil kosiemx nv. M.H. Epbanosa»

Paspaborunk: AxmetoB Branucnas UepHUI30BUY — [IpeoaBaTellb XUMUHU ¥ OMOJIOIHU
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INIAHUPYEMBIE PE3YJIbTATBI OCBOEHMUS ITPOI'PAMMBbI
CTPYKTYPA U COAEPKAHUE JUCIUAIIVIMHBL.....................
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KOHTPOJIb U OLIEHKA PE3YJIbTATOB OCBOEHMS
TIACTIMTITIITHDL. .....eeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeesseeeeensnneneee



1. HOACHUTEJIBHAA 3AIIMCKA

1.1. MecTO0 AUCHUIUIMHBI B CTPYKType OCHOBHOH Npo(decCHOHAIbLHOM
00pa3oBaTeJIbHOI MPOrPaMMBbI

O6mieoOpa3zoBaTenbHas ydyeOHas AUCHUILIMHA «XUMUS» SBISETCS 00s3aTeIbHON
4acThl0  00IIE0Opa3oBaTENIbHOIO  IMHKJIA  O0pa3oBaTEIbHOW  MPOTpaMMBI B
coorBercTBUM ¢ PI'OC CIIO mno cnenunansHoctu 40.02.02 IIpaBooxpaHuTeabHast
HeSITeJIbHOCTD.

VYuebHass AUCHUINIMHA «XHUMHSI» BXOAUT B MPEIMETHYIO 00jJacTh «EcTecTBeHHO
Hay4HbIC MPEIMETHI» U U3ydaeTcsi Ha 0a30BOM YPOBHE.

Cormacao  yueObnomy mrany IIIICC3 mo  cmenmampHocTH  40.02.02
I[IpaBooxpaHuTe/ibHasi JeATEJbHOCTb YyuyeOHas Harpyska OVY/12 «Xumus»
COCTaBIIICT /2 4aca, BKJIIOYAs MpakTHYecKue W jabopartopHbie 3aHaTus 40 wacos.
[IpomexxyTouHas  aTTecTalsi MpPOBOAMTCS BO 2  cemecTpe B (dopme
mudepeHITMpPOBaHHOTO 3a4eTa.

1.2. Ileab ocBOeHMS Y4eOHOI AMCHUTIITHHBI

Conepxanue MporpaMMmbl y4yeOHOM JUCHUIUIUHBI «XHUMHS» HAIpaBJICeHO Ha
JTOCTH>KEHUE CIEAYIONIUX LIEJICH:

dopMUpOBaHUE Yy CTYACHTOB XHWMHYECKOM COCTABISIOLIEH E€CTECTBEHHO-
HAyYHOHW KapTUHBI MHpa KaK OCHOBBI TPHUHSTHS pCEIICHUH B IKU3HCHHBIX U
MIPOU3BOJICTBEHHBIX CUTYAIIUSIX, OTBETCTBEHHOI'O OBEAEHUS B IPUPOJHOM CpeJie.

3agauu TUCUMIJINHBI

1) chopmupoBaTh MOHUMAaHHE 3aKOHOMEPHOCTEH MPOTEKAHUSI XUMHUYECKHUX
IIPOLIECCOB U SIBJIEHUW B OKPYXKAIOUIEH Cpele, LEJIOCTHOM HaYyYHOW KapTUHBI MUDA,
B3aMMOCBSI3U U B3aMO3aBUCUMOCTHU €CTECTBEHHBIX HAYK;

2) pa3BUTh YMEHHS NPOBOJUTH pPACUETHl MO XHUMHYECKUM (QopMmyiaM U
YPaBHEHUSIM XUMHUYECKUX PEaKIui, TUIAHUPOBATh U MUHTEPIPETUPOBATH PE3YIbTaTh
XUMUYECKUX IKCIIEPUMEHTOB,

3) cdopMupoBaTh HaBBIKM MPOBEIACHUS XUMHUYECKUX JKCIIEPUMEHTAIbHBIX
HCCIICIOBAHUM ¢ COOJIIOJIEHHEM TMpaBuil 0€30MacHOro OOpallleHUs] ¢ BEIIECTBAMH U
1ab0opaTOPHBIM 000PYAOBAHUEM;

4) pa3BUTh YMEHUS aHAJTU3UPOBATh, OLICHUBATh, TPOBEPATH HA JTOCTOBEPHOCTDH U
0000111aTh HH(POPMALIUIO XUMUYECKOTO XapaKTepa U3 pa3IMYHbIX UCTOYHHUKOB;

5) copmupoBaTh yMEHUS MPOrHO3UPOBATH MOCIIEICTBUS CBOEH JIEATETLHOCTH U
XUMUYECKUX MPUPOAHBIX, OBITOBBIX U MPOU3BOJICTBEHHBIX MPOIIECCOB;

6) chopMHUpOBATH TOHUMAHHUE 3HAYMMOCTH JOCTIKEHUN XUMHUYECKOW HAYKH U
TEXHOJIOTUM JJIs1 pa3BUTHS COIIMAIBHON U TPOU3BOACTBEHHOM cdep.



2. INTAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBbI

2.1. [InanupyemMble pe3yJbTaThl OCBOeHUA TUCHUILINHBI B cooTBeTcTBUU ¢ PI'OC CIIO u Ha ocHoBe ®PI'OC COO

Oco0oe 3HaueHHWE IUCUUIUIMHA UMEeT Mpu (OPMHUPOBAHUHU, PA3BUTHUM OOLIUMX KOMMETEHIMH W Mpo(ecCHOHATbHBIX

KOMIIECTEHIIHIA.
Kon n Ili1annpyemMble pe3y/ibTaTbl OCBOCHHS AU CHUNIIMHBI
HAHMMEHOBAaHHE
popmMupyembIx Oo0urue JAucuunimHapHbie
KOMIIeTEeHIM I

OK 01. Beibupats
CHOCOOBI peIIeHHS
3a7a4
npodeccnoHamTbHON
JESTEIbHOCTH
NPUMECHUTEIBHO K
Pa3IUIHBIM
KOHTEKCTaM

B yacTu TpynoBoro BociuTaHus:

TOTOBHOCTH K TPYAY, OCO3HaHUE [IEHHOCTH MacTepCTBa,
Tpynosooue;

TOTOBHOCTb K aKTUBHOM JICATEIPHOCTH TEXHOJIOTHUCCKOHN U
COIMANILHOM HAMIPABICHHOCTH, CIIOCOOHOCTh MHUIIMUPOBATH,
TUTAHUPOBATH U CAMOCTOSITEIIBHO BBIITOJHSTH TAKYIO
JIESATCIILHOCTD;

MHTEpEC K pa3IudHbIM cepaM mpodeccrnoHanbHOM
JeATEeIIbHOCTH,

OBnajsieHne YHUBEPCAIBHBIMU YY€OHBIMHU TTO3HABATEIIHHBIMU
NEUCTBUSIMU:

a) 0a30BbIC JIOTUYCCKHUE JICHCTBUS:

CaMOCTOSITENIEHO (POPMYTUPOBATH U AKTYalU3UPOBATh
npo0iieMy, paccMaTpuBaTh €€ BCECTOPOHHE;

yCTaHABIUBATh CYIICCTBCHHBIN MPU3HAK WIK OCHOBAHUS IS
CpaBHEHHSI, KJIaCCU(PUKAIIUU U 000OIICHNUS;

OTIPECIIATH 1eNIN ACATeILHOCTH, 33]]aBaTh TApaMETPhI U
KPUTEPUU MX IOCTHKEHUS;

BBISIBIIATh 3aKOHOMEPHOCTH U MMPOTHBOPEUHS B
paccMaTpUBaEMBbIX SIBJICHUSX;

BHOCHUTb KOPPEKTUBHI B JIEATECILHOCTh, OLICHUBATh
COOTBETCTBHUE PE3YJITATOB LIEIISIM, OIICHUBATH PUCKH
MTOCJICACTBHH IESITSILHOCTH,

pa3BHUBATh KPEATHBHOE MBIIIUICHUE PU PEIICHUH KU3HEHHBIX
npobyiem

- BJIQICTh CUCTEMOM XMMHUYECKHUX 3HAHUH, KOTOpas
BKIIIOUAET: OCHOBOIIOJIATAIOTNE MTOHATHUS (XUMUYECKHIA
9IIEMEHT, aTOM, JJICKTPOHHAast 000J109YKa aToMa, s-, p-, d-
AJIEKTPOHHBIE OPOUTAII ATOMOB, HOH, MOJIEKYJIa,
BaJICHTHOCTb, 3JIEKTPOOTPULIATEILHOCTh, CTETICHb
OKHUCIICHUs, XUMUYECKasl CBSI3b, MOJIb, MOJISIPHAsT Macca,
MOJIIPHBINA 00BEM, YTIIEPOIHBIN CKEIET, (QYHKIIMOHAbHAS
TpyIIa, paJuKai, u30MepHsi, K30MEPbI, TOMOJIOTHYECKUH
P, TOMOJIOTH, YTJIEBOJOPOIbI, KHCIOPOI- 1
a30TcoJieprKallue COeTMHEHUS, ONOJIOTUYECKU aKTUBHBIE
BelecTBa (YTIIE€BOIbI, XKUPHI, OCIIKH), MOHOMED, ITOJTUMED,
CTPYKTYpPHOE 3BE€HO, BELICOKOMOJIEKYIISIPHBIE COSAMHEHMUS,
KPUCTALTNYECKAs PEIIeTKa, TUITbl XUMHUUECKHUX PEaKIIHii
(OKHCITUTENbHO-BOCCTAHOBUTEIIBHBIC, IK30-H
SHIOTEPMHUUYECKUE, peaKIINh HOHHOTO 0OMEHA), pacTBOp,
AJIEKTPOJIUTHI, HEAIEKTPOIUTBI, DIEKTPOIUTHICCKAS
JIMCCOIMAINS, OKUCITUTENb, BOCCTAHOBUTEIb, CKOPOCTh
XUMHUYECKON PEeaKIiu, XUMHUYECKOE PaBHOBECHE), TEOPUH U
3aKOHBI (TEOpHUsi XMMUYECKOTI'O CTPOCHHS OpraHUUECKHUX
BemiecTB A.M. bytiiepoBa, Teopus 3JIEKTPOJIUTHIECCKON
JIUCcoIMalum, nepuoanueckuii 3akon /.M. Menneneena,
3aKOH COXPaHEHHs MacChl), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUH SI3bIK XUMUHU, (PAKTOIIOTUIECKUE CBEACHUS O
CBOMCTBAX, COCTaBe, MOJYYCHUU U O€301MacCHOM
MCIOJIb30BaHUHU BAKHEHUIITUX HEOPTaHUUECKHUX U




0) 0a30BBIC HCCIIENOBATEILCKUE JICHCTBU:

BJIQJICTh HABBIKAMH YUE€OHO-HCCIIEA0BATEILCKON M MMPOSKTHOM
JeATEIIbHOCTH, HABBIKAMU Pa3perieHus mpooiem;

BBISIBJISITH IPUYMHHO-CIICACTBEHHBIE CBS3U U aKTyaTU3UpOBaTh
3a/1a4y, BBIIBUTATh TUTIOTE3Y €€ PeUICHHs], HAXOIUTh
aApryMEHTHI ISl TOKA3aTeNbCTBA CBOMX YTBEPIKIACHHIA,
3a/1aBaTh MapaMeTPhIU KPUTEPHH PEIICHUS;

aHAJM3UPOBATH MOJIYYCHHBIC B X0JI€ PEIICHUS 3a/1auu
pe3ynbTaThl, KpUTUYECKH OLICHUBAThH UX IOCTOBEPHOCTD,
MPOTHO3UPOBATH N3MEHEHHE B HOBBIX YCIIOBUSX;

YMETh IEPEHOCHUTH 3HAHUSA B MIO3HABATEIHHYIO 1
MPAKTUYECKYIO0 00JIACTH KU3HEICATSIIbHOCTH;

YMETh HHTETPUPOBATH 3HAHUS U3 Pa3HBIX NMPEIMETHBIX
obnacreif;

BBIIBUTATh HOBBIC HJIEH, TIPEIaraTh OPUTHHATBHBIE TOIXOIBIN
peuieHus;

CIIOCOOHOCTH UX MCIOJIB30BAHMS B [I03HABATCILHOM U
COLMAJIbHOU IIPAKTHKE

OpTraHUYECKHUX BEIIECTB B OBITY U MPAKTUUECKOU
JIeATSITBHOCTH YSJIOBEKa,

- YMETh BBISBJISITh XapaKTePHbIC MPU3HAKU U B3AUMOCBS3b
M3YYEHHBIX OHATUH, IPUMEHATH COOTBETCTBYIOIIHE
MOHATUS MIPU ONIMCAHUU CTPOEHUS U CBOMCTB
HEOPraHMYECKUX U OPraHUYECKHUX BEIECTB U UX
MIpEBpAIICHUI; BBISBISATH B3aUMOCBSA3b XUMUYECKUX 3HAHUN
C TIOHATHUSIMHU U TIPEACTABICHUSIMU APYTHUX
€CTECTBEHHOHAYUYHBIX MPEIMETOB;

- YMETb UCIOJIH30BAaTh HAUMEHOBAHUS XUMHUYECKUX
COEIMHEHUIN MEKIYHAPOIHOTO COI03a TEOPETUUECKOU U
MIPUKJIATHON XMMUU U TPUBUATIBHBIC HA3BAHMS BAKHEHIITNX
BEIECTB (3TUJICH, allETHIICH, TJIMIIEPYH, (DEHOT,
dbopmanberu], YKCyCcHas KUCJI0Ta, TJIMIIMH, YTapHbIHA ras,
YTJIEKUCIIBIN Ta3, aMMHUAK, FallleHasi U3BECTh, HETallleHas
U3BECTh, MUTHEBAS COJA U IPYTUX ), COCTABIATH (DOPMYIIbI
HEOPraHUYECKUX U OPraHUYECKUX BELIECTB, YPABHEHUS
XUMHYECKHUX PEaKIHid, O0BSICHATh HX CMBICT; TIOJTBEPKIAAThH
XapaKTEepHbIE XUMUYECKHUE CBOWCTBA BEIIECTB
COOTBETCTBYIOIIUMH SKCIIEPUMEHTAMU U 3aMMHUCIMU
YPAaBHEHUN XUMHUYECKUX PEAKIUM;

- YMETh YCTaHABIUBATh MIPUHAIC)KHOCTh N3yYEHHBIX
HEOPTraHMYECKUX U OPTaHUYECKHUX BEIECTB K OMPEACICHHBIM
KJIacCaM U rpyInaM COeIMHEHUM, XapaKTepru30BaTh UX
COCTaB M Ba)KHEUIIIME CBONCTBA; ONPEACIISITh BUJIbI
XUMHUYCECKUX CBs3eH (KOBaJCHTHAs, HOHHAS, METAINTNYCCKAs,
BOJIOPOJIHAS ), TUTIBI KPUCTAILITUYECKUX PELIETOK BEIIECTB;
KIIaCCU(UIIUPOBATH XUMUYECKUE PEAKITHH;

- chopMHpOBATH MPEACTABICHUS: O XUMHYECKON
COCTABJISIIOIIEH €CTECTBEHHOHAYYHOM KapTUHBI MUPA, POJIU
XUMUU B TIO3HAHUU SBJICHUH MPUPOJIBI, B (HOPMUPOBAHUH
MBIIUICHUS W KYJIbTYPbI JIAYHOCTH, €€ QYHKIIMOHATHHOU
IPaMOTHOCTH, HEOOXOIUMOM ISl pEIICHUS TPAKTUIECKUX
3a/1a4 ¥ IKOJIOTUIECKA 0OOCHOBAHHOTO OTHOIIEHUS K CBOEMY
37I0pPOBbIO U IPUPOJTHON CPEJIE;

- YMETb MIPOBOJIUTH PACUYETHI IO XUMHUECKUM (HopMysIaM U
YpPaBHEHUSIM XUMHYECKHX PEAKIIUMA ¢ UCIIOJIb30BAaHUEM




(1)I/ISI/I‘IeCKI/IX BCJIMYHH, XapaKTCPU3YIOIHUX BCIICCTBA C
KOJIUYECTBSHHOU CTOPOHBI: MACCHI, obbema (HOpMaJ'IBHBIe
YCJ'IOBI/IH) ra3oB, KOJIMYECTBA BCIICCTBA, UCIIOJIb30BATH
CUCTCMHBIC XUMWYCCKUC 3HAHUA IS IPUHATUA peH_ICHI/Iﬁ B
KOHKPCTHBIX KU3HCHHBIX CUTYyallUAX, CBA3aHHLBIX C
BCIICCTBAMU U UX IMPUMCHCHUCM

OK 02.
Hcnonb3oBath
COBPEMEHHBIE
CpEJIICTBA TIOUCKA,
aHaJM3a u
UHTEPIIPETALIMU
uHpOpPMALIUU 1
nH(pOpPMallMOHHbIE
TEXHOJIOTUH IS
BBITIOJTHEHUSI 3a]1a4
npo¢ecCroHaTBHOM
NEeSITENbHOCTH

B o6sacT IeHHOCTH Hay4YHOTO TO3HAHU:
c(OPMHPOBAHHOCTH MUPOBO33PEHUS], COOTBETCTBYIOILETO
COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKH M OOIIIECTBEHHON
IIPAKTUKH, OCHOBAHHOI'O Ha IMAJIOTE KYJIbTYP,
CIOCOOCTBYIOIIEr0 OCO3HAHHUIO CBOETO MECTA B
HOJIUKYJIBTYPHOM MHPE;

COBEPILECHCTBOBAHUE S3bIKOBOM U YUTATEJIBCKOU KYJIBTYpPbI
KAK CPeICTBAa B3aUMOJCHUCTBUSA MEXAY JIFOAbMHU U ITO3HAHUS
MHpa;

OCO3HAaHHE LIEHHOCTU HAYYHOH IEATEIbHOCTH, TOTOBHOCTb
OCYILIECTBIIATD IIPOCKTHYIO U UCCIIEN0BATEIBCKYIO
JeATENbHOCTh MHINBHAyaJIbHO U B IPYIIIIE;

OBnazieHne yHUBEPCaIbHBIMU YyU€OHBIMU [T03HABATEIbHBIMU
JEUCTBUAMU:

B) pabota ¢ nHpopmanmei:

BJIaJI€Th HABBIKAMH MOJyYCHUsI HHPOPMALIUU U3 HCTOUYHHKOB
Pa3HbIX TUIIOB, CAMOCTOSITENIBHO OCYIIECTBIIATh IOUCK, aHAJIU3,
CHUCTEMAaTH3aIMIO0 U MHTEPIIPETALNIO HHPOPMAIIUH Pa3TMYHBIX
BUJIOB U (JOPM NPECTABIICHUS;

- YMETb IJIAHUPOBATH U BBIMIOIHATH XUMHUECKHIA
AKCIIEPUMEHT (IIPEBPAIICHHS OPraHUUYECKHUX BEIIECTB MPH
HArpeBaHUU, MOJYYCHHE dTHIICHA U H3yYEHHUE €TO CBOMCTB,
KaueCTBEHHBIC PEAKIINH HA aJbJACTH/IbI, KpaxMall, YKCYCHYIO
KHCIIOTY; ICHaTypaIus OeIKOB MPH HarPEBaHUU, IIBETHBIE
peakuuu 0eIKOB; TPOBOJAUTH PEAKIIUU HOHHOTO OOMEHa,
OTIPEJICNIATH CPEIly BOAHBIX PACTBOPOB, KAUECTBCHHBIC
peaknuu Ha cynbdar-, KapOoHAT- ¥ XJIOPUI-aHUOHBI, HA
KaTHOH aMMOHWUS; PEIIaTh SKCTICPUMEHTAIILHBIC 3aJ1a49H 110
temam "Metamel" u "Hemeramibl'") B COOTBETCTBHH C
MpaBUJIaMU TEXHUKU O€301IaCHOCTH TPU 0OpAIEHUHN C
BEIIECTBaMH U J1aOOPaTOPHBIM 000PYIOBAHHUEM;
MPEJICTABIAThH PE3yIbTaThl XUMHYECKOTO SKCIIEPUMEHTA B
dbopMe 3anucu ypaBHEHHH COOTBETCTBYIOLINX PEAKIUI U
(GbopMyIHpOBaTh BHIBOJIBI HA OCHOBE ATHX PE3yIbTaTOB;

- YMETh aHATU3UPOBATh XUMHUYECKYIO HH(POPMAIIHIO,
MOJTy4aeMYI0 U3 Pa3HBIX HCTOYHUKOB (CPEJICTB MaCCOBOM
uHpopManuu, cetb IHTEpHET U Ipyrue);

- BJIQJICTh OCHOBHBIMH METO/IaMH HAYYHOTO TIO3HAHHS
BEIIIECTB U XUMUYECKHX SIBIICHUN (HAOII0eHUE, N3MEpPEHNUE,
AKCIIEPUMEHT, MOJICTUPOBAHHE);

- YMETb MPOBOJUTH PACUETHI 10 XUMUYECKUM (hopMyliaM U
YpaBHEHUSAM XUMHUYECKHUX PEaKIHi ¢ UCIIOIb30BaHUEM
(bu3MYECKUX BEJIIMYMH, XapaKTEPU3YIOIIUX BEIIECTBA C
KOJIMUYECTBEHHOM CTOPOHBI: MacChl, 00beMa (HOpMaIbHbIE
YCIIOBUS1) Ta30B, KOJIMYECTBA BEIIECTBA; UCTIOIb30BATh
CUCTEMHBIE XUMHUYCCKUE 3HAHUS JIJISl IPUHSATHUS PEIICHUN B
KOHKPETHBIX JKU3HEHHBIX CUTYAIUSIX, CBI3aHHBIX C
BEIICCTBAMH M UX MPUMEHEHHEM

OK 04. D¢ dextuBHO

B3aUMOJIE€HCTBOBATH

-F'OTOBHOCTH KCaMOpPa3BUTUIO, CAMOCTOSATCIIBHOCTHU U
CaMOOIIPCACIICHHUIO,

- YMETh IUIAaHUPOBATH U BBIMOJIHATH XUMUYECKHUI
AKCIEPUMEHT (IIPEBpAIICHUS] OPraHUYECKUX BEIIECTB IIPU




1 paboTaTh B
KOJJICKTHBE U

-OBJIaJICHHC HaBbIKaMH y‘Ie6HO'HCCHeJIOBaTGHBCKOI>'I,
HpOGKTHOﬁH counaanoﬁ JACATCIIBHOCTH,

Harp€BaHWH, IMOJYUCHUC STUJIICHA U U3YYCHHUE €TI0 CBOI\/'ICTB,
Ka4€CTBCHHBIC pC€AaKIIMU Ha aJIbJACTHUbI, KpaXMajl, YKCYCHYIO

KOMaHJ1e OgnajieHHe yHUBEPCaIbHBIMU KOMMYHUKATUBHBIMU KUCJIOTY; IeHaTypalus O€JIKOB IIPU HarpeBaHUH, LIBETHbIE
NeHCTBUAMU: peaxiy 6eIKOB; MPOBOANUTH PEeaKLM HOHHOTO 0OMEHa,
0) coBMecTHas ESTEIbHOCTH! OIpeNeNATh CPey BOJHBIX PACTBOPOB, KAUECTBEHHBIE
IIOHMMATh U UCIOJIb30BaTh NIPEUMYILECTBA KOMaHIHOW 1 peakiuu Ha cyabdat-, KapOOHAT- U XJIOPUJI-aHUOHBI, Ha
UH/IMBUAYaJIbHON paboThI; KaTHOH aMMOHMUS; PeIIaTh 3KCIIEPUMEHTAIIbHBIE 3a/1a4H 110
IIPUHUMATh LEJIU COBMECTHOM JEATEIIBHOCTH, temaM "Metaisl" u "HemeTanisl'") B COOTBETCTBUM C
OpraHU30BbIBATHY KOOPAMHUPOBATH IEUCTBUS 11O €€ NpaBUJIAMH TEXHUKHU 0€30MaCHOCTH MPU OOpaIICHUH C
JOCTHKEHUIO: COCTaBJIATh IJIaH ACHCTBUMN, pacpeensiTh BELIECTBaMU U JaOOPaTOPHBIM 000pYJOBaHHUEM;
POJIK C Y4ETOM MHEHHIY4YaCTHUKOB 00CYXAaTh pPe3yJIbTaThl MIPEJICTABIATh PE3Y/IbTaThl XUMHUUECKOTO SKCIIEPUMEHTA B
COBMECTHOM paboThI; (dbopMe 3anucu ypaBHEHHM COOTBETCTBYIOLIUX PEAKIUI U
KOOPAMHUPOBATh U BBIIOIHITH Pa0OTY B YCIOBUAX (bopMynHUpoBaTh BBIBOJIbI HA OCHOBE ATHUX PE3yJIbTaTOB
pEaTbHOr0, BUPTYAJIbHOTO U KOMOMHHUPOBAaHHOTO
B3aMMOJCHUCTBHS;
OCYILIECTBIIATh IO3UTUBHOE CTPATErMUYECKOE NIOBEICHUE B
pa3IMYHbIX CUTYalUsIX, IPOSBIIATE TBOPUECTBO U
BOOOpakeHue, ObITh MHUIIMATUBHBIM
OBnazneHre yHUBEPCAIbHBIMU PErYISTUBHBIMU JCHCTBUSIMMU:
I') IPUHATHE ce0s U APYTUX JIOACH:
MIPUHUMATh MOTUBBI M apT'yMEHTBI APYTUX JIIO/IeH IpY aHaIn3e
pe3yNbTaTOB JAESTEIbHOCTH;
MpU3HaBaTh CBOE MPABO U MPABO APYTUX JIIO/IeH Ha OIINOKH;
pa3BUBaTh CIIOCOOHOCTH TIOHUMATh MUP C MO3ULMH IPYTOTr0
4eJI0BeKa,
OK 07. B o0nactu 5x0510rn4ecKoro BOCIUTAHHUS: - chopMHpOBaTH NMPEACTABICHUS: O XUMHUUECKON
ConeiicTBOBATH c(hOpMUPOBAHHOCTD IKOJOTUUECKOU KYIbTYPhI, TOHUMaHHE COCTaBJISIOIIEH €CTECTBEHHOHAYYHON KapTUHBI MUPa, POJIU
COXPaHEHHIO BJIMSHUS COLMAJIBHO-?)KOHOMMYECKHUX MPOILIECCOB Ha XMMUU B I03HAHUHU SIBJICHUI NPUPOJBI, B (POPMUPOBAHUU
OKpY’Karolien cpelibl, COCTOSIHUEIIPUPOAHOM U COLMAIBHON CPe/Ibl, OCO3HAHNE MBILIUIEHHS U KYJIbTYPbI IMYHOCTH, €€ (yHKIIMOHATIBHON
pecypcocOepexeHnIo, ry100a1pbHOrOXapaKkTepa HIKOJIOTHUECKUX MPooIeM; IPaMOTHOCTH, HEOOXOAUMOM Il PELICHUS TPAKTHUECKUX
IIPUMEHATH 3HAHUS IUIAHUPOBAHUE U OCYLIECTBIICHUE IEUCTBUI B OKpPYKarOIIEH 3a7a4 ¥ 9KOJIOTUYECKH 000CHOBAaHHOTO OTHOIIEHUS K CBOEMY
00M3MEHEeHUN Cpelie Ha OCHOBE 3HAHUS 1I€JIEH YCTOMUMBOTO Pa3BUTHS 3JI0pPOBBIO U IPUPOJIHOM cpene;
KJIMMAaTa, IPUHLUIIBI YEJIOBEYECTBA; - YMETh COOJI0IaTh MPaBUiIa SKOJIOTUIECKU
OepeKITMBOTO AKTUBHOE HETIPUATHE EHCTBUM, IPUHOCSILUX BPE] 11eJ1ecO00pa3HOro MOBEJACHUS B OBITY U TPYIOBOU
IIPOU3BO/ICTBA, OKpYXarolieu cpee; JIESATENbHOCTH B LIETSAX COXPAHEHHsI CBOETO 3J0POBBS U
3¢ hexTUBHO OKpYXaroIlei MpUPOTHOIN CpeIbl; YYUTHIBATH OMACHOCTh

EeHCTBOBATH B

BOSHeﬁCTBHH Ha XMBBIC OpTraHU3MBbI OIIPCACICHHBIX BCIICCTB,




MMOHMUMasi CMBICIT TTOKA3aTelIsl NPeIeIbHOM IOMTYCTUMOM
KOHLICHTpaluu

IIK 1.9. Oka3piBaTh
MIEPBYIO
(moBpaueOHYyI0)
METUIIMHCKYIO
IIOMOIIb

OBnazeHne yHHBEPCAIbHBIMUA YY€OHBIMU TTO3HABATEIHHBIMU
JIEVCTBUSIMU:

a) cCaMOOPTaHM3aIINS:

- CaMOCTOSITEIIBHO OCYUIECTBIIATD MO3HABATEIIbHYIO
NEeSITENbHOCTD, BBISIBIISITH pOOIEeMBI, CTaBUTh u
dbopMynupoBaTh COOCTBEHHBIE 3aJadll B 00pa30BaTENIbHOM
NESATETHHOCTH M KU3HEHHBIX CUTYAIUIX;

- CaMOCTOATEIBHO COCTaBISATH IUTAH PELICHUS MPOOJIEMBI C
Y4ETOM UMEIOIITUXCS PECYPCOB, COOCTBEHHBIX BOBMOKHOCTEH 1
IIPEATIOYTEHUN;

- TaBaTh OLIEHKY HOBBIM CHTYAIlHsIM;

croco0CTBOBaTh (OPMHUPOBAHUIO W TPOSIBJICHUIO IIUPOKOH
SPYIAUIUMU B pa3HBIX 00JACTAX 3HAHUMN, TOCTOSIHHO MOBBIIIATH
CBOM 00pa30BaTENIbHBIN U KYJIBTYPHBIA YPOBCHB;

0) 0a30BbIE UCCIIEAOBATEIIbCKUE ICHCTBUS:

- BJIaJIeTh HaBbIKaMU y4eOHO-HUCCIIe10BAaTENbCKON U MPOSKTHOU
NEesTETbHOCTH, HAaBBIKAMU Pa3pelieHus mpooem;

- BBISIBIISITh IPUYMHHO-CIICJICTBEHHBIE CBS3H U
aKTyaJlu3UpOBATh 33/1a4y, BBIIBUTATh TUIIOTE3Y €€ PeIIeHus,
HAXOJIUTh aPIYMEHTHI JIJIs1 OKa3aTeIbCTBA

CBOMX YTBEPXKIICHMH, 3a/laBaTh MapaMeTpbl W KPUTEPHUHU
peleHus;

- aHaNM3WPOBaTh IMOJYYCHHBIE B XOJI€ pEIICHUS 3aJa4yu
pe3ynbTaThl, KPUTHYECKH OIICHUBATh WX JOCTOBEPHOCTD,
MIPOTHO3UPOBATh U3MEHEHHE B HOBBIX YCIOBHSIX;

- yMeTb NEPEeHOCUTh 3HAHMS B [IO3HABATEIBHYIO U
MIPAKTHYECKYIO 00JIaCTH KU3HEIEATEIbHOCTH;

- yMeThb HWHTErPUPOBATh 3HAHUS M3 Pa3HBIX MPEIMETHBIX
o0uacreit;

- BBIIBUTATh HOBBIC UJICH, IIPEAJIaraTh OPUTUHATBHBIE TTOIXOIbI
U peIICHMUS;

- CITOCOOHOCTh UX WCIOJIb30BAaHUS B TTO3HABATEIHLHON 1
COLIMAJIBHOW MPAKTUKE

- c(OpMHUPOBATH YMEHUS IPUMEHSTH TIOJTYYCHHBIC 3HAHUS
JUTsL OOBSICHEHUS YCIIOBUM MPOTEKAHUSI XUMUYECKUI
MPOIIECCOB B MPHUPOJIE U B TIOBCEAHEBHOM KHU3HH IS
obecnieueHust 6€30MacHOCTH MTPU OOPAIICHUH ¢ OBITOBBIMU
npudopaMu U TEXHUYECKUMH YCTPOMCTBAMH, COXPaHEHUS
3JI0pOBBS U COOIOICHHUS HOPM DKOJIOTUYECKOTO TTOBEJICHUS B
OKpY’KalolIel cpefie; MOHUMaHue He00X0IUMOCTH
MPUMEHEHUS JOCTKECHUN XUMUU U TEXHOJIOTHH JIJIs
PaIMoOHAIBLHOTO PUPOIOTIOIH30BAHUS

- co0Imo1aTh MpaBuiia 0€30MacHOro TPyAa MpU MPOBEICHUH
MCCIICIOBAaHHUH B paMKax y4eOHOT0 SKCIIEpUMEHTa U y4eOHO-
MCCIIEIOBATENIbCKOM 1€ATEIbHOCTH C UCTIOIb30BAaHUEM
IU(PPOBBIX U3MEPHUTEIBHBIX YCTPONCTB, HArPEBATEIHHBIX
pUOOPOB | J1TA0OPATOPHOTO 0OOPYIOBAHHMS




2.2, HJIaHI/IpyeMLIe JJUIHOCTHBIC pE3yjabTaThbl p€ajin3allui NNIporpaMmMbl

BOCIIMTAHUA
Kon JIMYHOCTHBIE pe3yJIbTaThl IPOrPAMMbI BOCIIUTAHUS
JHYHOCTHBIX
pe3yabTaToB
peaju3anuu
IporpaMmsl
BOCIMTAHHUS
JK0JIOrHYEeCKOe BOCIIUTAHHUE
J€EMOHCTPUPOBATH B MOBEJEHUHN CPOPMHUPOBAHHOCTDH HKOJIOTHYECKOHN KYIbTYphI Ha

JIP 33 OCHOBE IIOHMMAaHUs BIUSHUS COLUATbHO-DKOHOMUYECKUX ITPOLIECCOB HA IPUPOAY,
B TOM YHCJIE€ Ha T7100aIbHOM YPOBHE, OTBETCTBEHHOCTb 3a JIEUCTBHUS B IPUPOIHOM
cpene

JIP 34 BBIPAXKATh JICATEIbHOE HENPUITHE ACUCTBUM, MPUHOCSILIUX BPEJ MPUPOJIE

JIP 35 IPUMEHATH 3HAHUS €CTECTBEHHBIX M COLIMAJIBHBIX HayK JUIsl pa3yMHOTO,
OepexIIMBOr0 MPUPOJIOTNIOIH30BaHUS B OBITY, 00IIECTBEHHOM MPOCTPAHCTBE
UMETh U Pa3BUBATh OMBIT SKOJOTUYECKU HAMPABIECHHOW, IPUPOIOOXPAHHOM,

JIP 36 pecypcocOeperaromniei IesTeIbHOCTH, YYaCTBYIOIINN B €r0 TPHOOPETeHUN
JIPYTHUMH JIIOJbMU

IleHHOCTH HAYYHOI'O MO3HAHUS

JIP 37 ZIEATENBHO BBIPaJKATh I03HABATENIBHbIE MHTEPECEL B PA3HBIX NPEIMETHBIX o0jacTax
C y4€TOM CBOMX MHTEPECOB, CIOCOOHOCTEH, TOCTIKCHHI
00J1a71aTh TIPEICTABICHUEM O COBPEMEHHON HAYYHOU KapTHUHE MHPA,

JIP 38 JIOCTHKCHUSX HAYKH U TEXHUKH, apI'yMEHTHUPOBAHHO BBIPAXKATh IOHUMAHUE
3HAYEHUS HAYKU B KHU3HU POCCUIICKOr0 00111ecTBa, 00ECIICUEHUN €T0
0€30I1aCHOCTH, TYMaHUTAPHOM, COIIMATIbHO-?PKOHOMHYECKOM pa3BUTUU Poccun

JIP 39 JEMOHCTPUPOBATH HABBIKM KPUTHUECKOT'O MBIILIJIEHUS], OLIPEEICHUSI IOCTOBEPHOMI
Hay4yHOU MH(GOpMalIMU U KPUTUKH aHTUHAYYHBIX IPEJICTaBICHHMA
pa3BUBATh U MPUMEHATH HABBIKU HAOJIOCHMSI, HAKOTUICHHUS U CUCTEMAaTH3aI1H

JIP 40 (aKTOB, OCMBICIICHHS OTIBITAa B €CTECTBEHHO-HAYYHOW ¥ TyMaHUTapHOU 00JIacTsIX

IIO3HAaHMA, HCCIEI0BATEILCKOM IEITEIHHOCTH
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3. CTPYKTYPA U COAEP) KAHUE JUCHUIIJINHBI

3.1. O0beM JUCHUIUIMHBI U BHABI Y4eOHOH padoThI

Buj yueOHOM padoThI O0bem B
yacax

O06bem 00pa3oBaTeIbHOI NPOrPaAMMBbI 1M CHUILTHHBI 72
B T.4.
1. OcHOBHOe coaepxkaHmne 62
B T.4.
TEOPETUUYECKOE 00yUCHHE 28
MPAKTUYECKUE 3aHATUS 24
a00paTOPHBIC 3aHATUS 10
2. IIpodeccnoHAIBLHO OPUEHTHPOBAHHOE COACPKAHME 8
(conep:kaHue MPUKJIAJTHOTO MOTYJIA)
B T.4.
TEOpETUYECKOE O0yUEeHHE 4
MPAKTUYECKUE 3aHITUSA 4
Ipome:kyTouHasi arrectanusi (M depeHIHPOBAHHBII 324ET)
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3.2. TemaTu4ecKHi IJIAH U COAepPKAHUE TUCHUIIMHBI « XHMMSI»

DopmupyemMbie
HaumenoBanue | Copaep:kaHue yueOHOro Marepuasa (0OCHOBHOE M NMPO(ecCHOHATBLHO-OPUEHTHPOBAHHOE), Oo0bem KOMIIETEeHIIUH,
pa3/iesioB U TeM A260paTOpHbIE M PAKTHYECKHE 3aHITHS, IPUKJIATHOH MOIYJIb 4acoB JUYHOCTHDBIE
Pe3yJIbTAThI

OcHOBHOe co/Iep:KaHue 62
Pa3znes 1. OcHOBBI CTPOEHNS BellleCTBA 6
Tema 1.1. OcHOBHOe coiep:KaHue 4 OK 01
Crpoenue aToMoB | TeopeTudeckoe 00yuenue 2 JIP 33, JIP 34,
XUMHICCKHIX CoBpeMeHHast MOJIellb CTpoeHUsT aToMa. CHUMBOIMUYECKUIT S3bIK XUMUH. XUMHYCCKUIH DJICMEHT. JIP 35, JIP 36,
SJICMEHTOB 1 DnexTponHas KoHpurypamus aroma. Kinaccudukanus XHMHYECKUX DJIEMEHTOB (s-, p-, d- JIP 37, JIP 38,
npupoaa 35IeMeHThI). BasieHTHbBIE 3IIeKTPOHBI. BaleHTHOCTh. DIEKTPOHHAS PUPOIa XUMUUECKON CBSI3H. 2 JIP 39, JIP 40
XAMHYCCKON DJIEKTPOOTPULIATENBHOCTE. BUIbI XMMUUYECKOM CBA3U (KOBAJEHTHAs, MOHHAS, METAIMYECKas,
CBA3H BOJIOPOJIHASA) U CIIOCOOKI €€ 00pa30BaHusl

IIpakTHYecKHe 3aHATHSA 2

Pemenue 3amaHnii Ha HMCHOJIB30BAHME XMMHYECKOW CHUMBOJMKH W HAa3BaHWUW COCIMHEHUN IO

HOMEHKJIATYPE MEKIYHAPOIHOTO COK3a TEOPETUUECKON M MPUKIAIHON XUMUM U TPUBHAIIBHBIX

Ha3BaHUM JUIA COCTABIICHUS XMMHUYECKHX (POPMy] IBYXaTOMHBIX COEIMHEHHH (OKCHIOB,

Cyab(UI0B, THAPUIOB U T.I1.) U APYTUX HEOPraHMYECKUX COEAMHEHNHN OTIEIBHBIX KIIACCOB. 2

[IpakTH4ecKHe 3adaHMs HAa YCTAHOBJICHHME CBS3M MEXKIy CTPOCHHEM aTOMOB XMMHYECKHX

SIIEMEHTOB M MEPHOAMYECKUM M3MEHEHUEM CBOMCTB XUMUUYECKUX DJIEMEHTOB U UX COEAUHEHHN

B COOTBETCTBHUU C NOJIOKEHUEM [leprnoinyecKoi CHCTEMBI.
Tema 1.2. OcHoOBHOe coiep:KaHue 2 OK 01
ITepnonnyeckuii | TipakTHYeCKHe 3aHATHS 2 OK 02
3aKOH H Tabyuua IMeproanyeckas cucreMa XUMUYecKux dieMeHToB J[. M. Menzeneesa. DU3nueckuii CMBICIT JIP 33, JIP 34,
AW Menneneesa |[Tepyomuueckoro sakona J. 1. MeHesneesa. 3aKoHOMEPHOCTH H3MEHEHHs CBOHCTE JIP 35, JIP 36,

XUMHYECKHX 3JIEMEHTOB, 00Pa3yeMbIX UMM IIPOCTHIX U CIOKHBIX BEIIECTB B COOTBETCTBUH C JIP 37, JIP 38,

TOJIO)KEHUEM XMMHYECKOT0 3eMenTa B [lepuoanueckoii cucteMe. MUPOBO33PEHYECKOE U TIP 39. JIP 40

Hay4yHoe 3HaueHue [lepuonnueckoro 3akona JI.11. Menneneesa. IIporunossr JI.11. Menneneesa. 2 ’

OTKpbITHE HOBBIX XUMHUECKUX JIEMEHTOB.
Pemenne npakTuko-opMeHTHPOBAHHBIX TEOPETUUECKUX 3a/laHUM HAa XapaKTEPU3ALHIO
XMMHUYECKHX 3JIEMEHTOB «MeTananueckue / HeMeTaJuIn4ecKre CBOUCTBa,

QJICKTPOOTPUIATCIBbHOCTE XUMHUYCCKUX 3JICMCHTOB B COOTBETCTBUH C UX BJICKTPOHHBIM
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CTPOCHHMEM H TTOJI0KEHHUEM B MIEPUOIUIECCKON CHCTEME XUMHYECKuX demMeHToB J[. 1.
Menneneeay»

Pasznen 2. Xumuueckne peakiuun 10
Tema 2.1. OcHOBHOe coepkaHue 4 OK 01
Tumsr Teoperuueckoe o0yueHue 2 JIP 33, JIP 34,
XUMHUICCKUX Knaccuduxanys 1 THIIBI XUMUYECKHUX PEAKIHUN ¢ y4aCTHEM HEOPTaHUYECKHUX BEILECTB. JIP 35, JIP 36,
peakuuii CocrapneHue ypaBHEHUI peakifii COeTUHEHUs, Pa3JI0KEeHUs, 3aMEILIeHHs, OOMEHa, B T.4. JIP 37, JIP 38,
peakuuii TOpeHusl, OKUCICHUS-BOCCTAHOBIICHUS. TIP 39. JIP 40
YpaBHEHUs OKUCIIEHUSA-BOCCTaHOBIEHUS. CTeneHb oKucieHus. OKMCIUTEIb U BOCCTAHOBUTEIb. 2 ’
CocraBieHue U ypaBHUBaHUE OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIMI METOI0M
3MeKTpOHHOr0 O6ananca. OKUCIUTENTbHO-BOCCTAHOBUTENIBHBIC PEAKIIUH B IPUPOJIE,
IIPOM3BOJICTBEHHBIX MPOLIECCAX U )KU3HEAEATEIbHOCTH OPraHU3MOB
IIpakTHYeckHe 3aHATHA 2
KonnyectBennsie oTHOMIEHNUS B XUMUH. OCHOBHBIE KOJTMUYECTBEHHBIE 3aKOHBI B XUMHUH M PACUEThI
10 YPaBHEHMAM XMMMYECKUX peakiuuid. Moiib Kak eIuHMIAa KOJIMYeCcTBa BellecTBa. MoisipHas
Macca. 3aKOHbI COXpPaHEHHs MAacChl W SHEpruu. 3akoH ABOraapo. MoIspHBI 00beM ra3oB. 2
OTHOcHUTeNbHAs IUIOTHOCTh TIa3oB. PacdyeTbl 1O ypaBHEHMSIM XHMHUYECKHUX peakLud ¢
MCIIOJIb30BAHUEM MAaCChl, 00beMa (HOpMaJIbHBIE YCJIOBHSI) T'a30B, KOJUYECTBA BEIECTBA
Tema 2.2. OcHOBHOe coepkaHue 4 OK 01
OJNEKTPONUTHIECKA | TegpeTnueckoe 00yUeHHE 2 OK 04
7 H“"C?”“g WM Teopus snexTponuTHueckoil auccommauun. MoHbL. DIEKTPOIUTHL, HEMNEKTPOIUTHL. Peakuun JIP 33, JIP 34,
HOHHDI OOMEH uoHHOro oOomeHa. CocTaBieHHE pPeaKkIUi MOHHOTO OOMEHa IyTeM COCTaBJICHHUS WX MOJHBIX U 5 JIP 35, JIP 36,
COKpAIIIEHHBIX MOHHBIX ypaBHEHHH. KHCIOTHO-OCHOBHBIE peakluu. 3aJaHKsl Ha COCTaBICHHE JIP 37, JIP 38,
HOHHBIX pCaKIIUU JIP 39’ JIP 40
JlabopaTopHble 3aHATHSI 2
JlaGopaTopHast pabota “THUITbl XUMHUYECKUX PEaKIThii”.
HccnenoBanue TUIIOB (110 COCTaBY M KOJIMYECTBY UCXOAHBIX M 00pa3yIOIIUXCs BEIIECTB) U 5
IPU3HAKOB XUMHUUYECKUX peakiuid. [IpoBenenue peakuuii HOHHOro oOMeHa, ONpeeseHHe Cpe/Ibl
BOJIHBIX PAaCTBOPOB. 3a/1aHusl HA COCTABICHUE HOHHBIX peaKlnii
KonTpoabHas
CrtpoeHue BeniecTBa U XUMUUECKHE PEAKIIUU 2
pabora 1
Pasnea 3. CrpoeHne 1 CBOMCTBA HEOPIAaHMYECKHUX BeleCTB 16
OcHOBHOe cojlep:KaHue 4
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Tema 3.1. Teopernyeckoe o0yueHue OK 01
Knaccuguxarus, IpeamMer Heopranumdeckoi xumun. Kinaccudukanus Heopranuueckux semiects. [IpocTeie u OK 02
HOMCHKJIATYPA M [ cjoskmple BemecTBa. OCHOBHBIE KIIACCHI CIIOKHBIX BEILECTB (OKCHIBI, THIPOKCHIBI, KHCIIOTHI, JIP 33, JIP 34,
CTpOCHHUC con). B3auMoCBsA3b HEOPraHUYECKHX BEIECTB. ArperaTHble COCTOSHHS BELIECTBA. JIP 35, JIP 36,
HEOPTraHMMCCKUX | KpycTammmyeckie U aMOp(HBIE BEMIECTBA. THIIbI KPUCTAILTMIECKUX PEMIETOK (aTOMHas, JIP 37. JIP 38
BEIICCTB MOJIEKYJIIPHAS, MOHHAsI, METAJUINYECKAs ). 3aBUCUMOCTh (PU3MIECKUX CBOMCTB BENIECTBA OT P 3 9’ P 40’

THIIa KPUCTAJUIMIECKON PEIIETKH. 3aBUCHMOCTh XHMHUYECKOM aKTUBHOCTH BEWIECTB OT BUJIA ’

XUMHUYECKOM CBA3M M TUIA KPUCTAIUINYECKOM perieTky. [IpHanHbl MHOrO0Opasus BEIIECTB 1K 19

IpakTHYECKHE 3aHATHS

HoMmeHnknaTypa HEOPraHUUECKUX BEIIECTB: HAa3BaHUE BEIECTBA UCXO/IS M3 MX XUMHUYECKOM

(GOpMYJIbI WM COCTABJIEHHE XMMHIECKOM (POPMYJIBI HCXO/Is U3 HA3BAHUS BELIECTBA 10

mexayHapoaHoi (MIOITAK) unu TpuBHanbHOM HOMEHKIATYpE.

PelieHne NpakTHIECKKX 3aaHui 10 KiIacCU(PUKALMK, HOMEHKIATYPE M XUMHYIECKUM (hOopMyiam

HEOPraHUYECKUX BEIIECTB PAa3IMYHBIX KJIACCOB (yrapHbIi Ia3, YIJIEKHCNBIA Ta3, aMMUak,

raiieHas M3BECTb, HETAlleHas W3BECTh, NUTHEBAs COJA W JAPYIHMX): Ha3blBaTh M COCTABJISATH

(GOpPMYIIBI XUMUYECKHX BEIIECTB, ONPEAENATh IPUHAIEKHOCTD K KIaccy.

HCTOUHHMKI XUMUYECKOM MH(pOpMaImu (CpeacTB MaccoBol nHdopManuu, ceth MHTEpHET 1

apyrue). I[Touck uadGopMalmu no Ha3BaHUsIM, MAEHTHHUKATOPAM, CTPYKTYPHBIM (OpMyiam
Tema 3.2. OcHOBHOe coiep:KaHue OK 01
duznko- Teopernyeckoe o0yueHue OK 02
XUMHICCKHC Meramisl. O6mue (QU3MYECKHE M XMMHYECKHME CBOHCTBa MeTamioB. CrocoObl MONydEHHS. JIP 33, JIP 34,
CBOHCTBA 3HaYeHHe METAJIOB M HEMETAILIOB B IPUPOJIE U JKU3HEAEIATEIBHOCTH YEIOBEKA U OPraHU3MOB. JIP 35, JIP 36,
HEOPTraHMYCCKUX | K oppo3us MeTaIoB: BUAB KOPPO3HHU, CHOCOOBI 3aIUThl METAIIOB OT KOPPO3HH JIP 37, JIP 38,
petiects Hemerannel. O6mue ¢pusnveckue U XMMHYECKHUE CBOWCTBA HEMETAJIOB. THIMYHBIE CBOMCTBA JIP 39, JIP 40

HemetauioB [V— VII rpynmn. Knaccudukanus m HOMEHKIATypa COCIWHEHHA HEMETaJlIOB. K19

KpyroBopoTbl OHOT€HHBIX 3JIEMEHTOB B IIPHPOJIE

XUMUYEeCKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTraHMYECKHUX BEIIECTB (OKCUAOB, THIPOKCHIIOB,
KHCJIOT, COJIEH U JIp.). 3aKOHOMEPHOCTH B M3MEHEHHUH CBOMCTB MPOCTHIX BEIIECTB, BOJAOPOIHBIX
COEJIMHEHUH, BBICIIMX OKCHJIOB M THJIPOKCHJIOB

HpaKaneCKne 3aHATUSA
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CocraBneHue ypaBHCHI/Iﬁ XHUMHUYCCKHUX peaKHHfI C ydJaCTuEM TIIPOCTBIX H  CIIOXHBIX
HCOPTraHNMYCCKUX BCHICCTB: MCTAJUIOB M HCEMCTAJJIOB; OKCHUIAOB MCTAJJIOB, HEMCTAJUIOB H
aM(l)OTepHBIX QJICMCHTOB, HCOPTAHUYCCKUX KHUCJIOT, OCHOBaHHH U aM(l)OTepHI)IX THAPOKCUIOB,

HEOPraHUYECKUX COJIEH, XapaKTEPU3YIOLIUX UX CBOMCTBA. 2

Penienne mNpakTUKO-OPUEHTHPOBAHHBIX TEOPETUYECKUX 3aJlaHUi Ha CBOMCTBA, COCTaB,

NOJy4eHHue W 0e30MacHOe HCIOJIb30BAHME BAXHEUIIMX HEOPTaHUYECKUX BEIECTB B OBITY U

IIPAKTUYECKOMN JESITEIbHOCTH YEJI0OBEKa
Tema 3.3. OcHoOBHOe cojiep:KaHue 2 OK 01
Unentudukaims | JlaGopaTopHbie 3aHATHS 2 OK 02
HEOPTaHWICCKUX | TTaGopaTopHas paboTa «neHTH(pUKaIusS HEOPraHMIECKUX BEIECTBY. OK 04
BCIICCTB Penienne SKCIEepUMEHTAIBHBIX 33144 [0 XUMHYECKAM CBOWCTBAM METAJIOB M HEMETAJLIOB, 10 JIP 33, JIP 34,

pacro3HaBaHUIO U MOJIYYEHHUIO COEAMHEHUI METaNIOB U HEMETAJIIIOB. 5 JIP 35, JIP 36,

WnenTudukanys HEOPraHUYECKUX BELIECTB C HCIOJb30BAHUEM HUX (PU3UKO-XUMHUECKUX TIP 37. JIP 38

CBOWCTB, XapaKTEPHbIX KA4YEeCTBEHHbIX peakuuil. KauecTBeHHBIE peakuuu Ha cyiabgart-, ’ ’

KapOOHAT- U XJIOPH1-AHUOHbI, HA KATHOH AMMOHMSI JIP 39, TP 40
KonTpoabHasn .

CBolicTBa HCOPTAHUYECKUX BEILECTB 2
padora 2
Paznean 4. CTpoeHue U CBOMCTBA OPraHUYeCKMX BeleCTB 24
Tema 4.1. OcHOBHOe cojiep:KaHue 4 OK 01
Knaccudukaius, | Teopernueckoe odyuenue 2 JIP 33, JIP 34,
CTpOCHHE 1 [losiBieHME U pa3BUTHE OPTAHUYECKOM XUMUHU KakK HayKd. [IpeameT opraHndeckoi XuMHH. JIP 35, JIP 36,
HOMCHKJIaTypa MecTo u 3HaueHNEe OPraHNYECKOM XUMHUHU B CUCTEME ECTECTBEHHBIX HAYK. JIP 37, JIP 38,
OpraHn4eCKuX XHMMHUUYECKOE CTPOCHHE KaK ITOPSAIOK COEIUHEHN aTOMOB B MOJIEKYJIE COTJIACHO UX BaJIECHTHOCTH. JIP 39. JIP 40
BCIICCTB OCHOBHbBIE TIOJIOKEHUSI TEOPUU XMMHYECKOTO CTPOEHUS OpPraHMYEeCKUX coequHeHui A.M. ’

ByrnepoBa. YrinepoaHslil CKeleT OPraHUYECKON MOJIEKYIIbl. 3aBUCUMOCTb CBOMCTB BEILIECTB OT

XUMHUYECKOI'0 CTPOEHUS MOJIeKyJ1. M3oMepusi U u30Mephl. 2

[lonsitne o ¢yHkumoHanbHOM rpynmne. Pagukan. IIpuHIMOBL KiIacCU(PHUKAIMU OPraHUYECKUX

coelvHeHUN. MexnyHapo/iHas HOMEHKJIATypa M MPUHIMIBI HOMEHKJIATYpbhl OpPraHMYECKHUX

coenuHeHuit. [onstre 00 a30TcoepKALMX COSAUHECHUAX, OMOIOTMYECKH aKTUBHBIX BELIECTBAX

(yrneBomax, xupax, O0eqkax u Ap.), BBICOKOMOJEKYJISIPHBIX COSTMHEHUSX (MOHOMEp, TOJUMED,

CTPYKTYpPHOE 3BEHO)

[MpakTH4yeckune 3aHATHS 2

Homenknarypa opraHi4ecKix cOeIMHEHUN OTIEIbHBIX KJIACCOB (HACBILIEHHbIE, HEHACHIIIICHHBIE 5

U apOMaTUYCCKHUC YIJICBOAOPOAbI, CIUPTHI, (beHOJIBI, aJIbJACTUAbl, KETOHBI, Kap60HOBbI€ KHCJIOTBI

15




u ap.) CocraBieHue NOJIHBIX U COKPALIEHHBIX CTPYKTYPHBIX (DOPMyJl OpPraHMYECKHX BEIIECTB
OTHENBHBIX KJIACCOB, HCIOJNb3ys HUX Ha3BaHUSA II0 CUCTEMAaTHYECKOW M TPUBHUAIBHOMU
HOMEHKJIAaType (3TWICH, aleTWUJIeH, TIULEpHH, (eHos, (opMalbAeruj, YKCyCHas KHUCIOTA,
ruH). PacueTsl npocreiiiei (opMyiibl OpraHu4eCcKON MOJIEKYIIbI, UCXO/AS U3 3JIEMEHTHOTO
coctana (B %)

Tema 4.2.
CsoiicTBa
OpPTaHHYECKHUX
COCIMHEHU I

OcHoBHOe coiepKaHue

12

Teopernueckoe o0yueHue

DU3NKO-XUMUYECKHE CBOMCTBA OPraHUYECKUX COCTUHEHUH OTIENbHBIX KJIACCOB (OCOOEHHOCTH
KJIaccu(pUKauyu U HOMEHKJIATYyphl BHYTPH KJlacca; TOMOJIOTHYECKHHA P U oOmas Gpopmyrna;
n30Mepusi; pU3HMUECKue CBONCTBA; XMMUYECKHE CBOMCTBA; CIIOCOOBI MOTYUEHHSI):

— TpeleNnbHble YIIeBOAOPOAbl (aJKaHbl M LMKIOANKaHbl). ['OpeHHMe MeTaHa KaK OIUH U3
OCHOBHBIX MCTOYHHMKOB TeIIa B IPOMBIIUIEHHOCTH U ObITy. CBOICTBa NPUPOAHBIX
YIII€BOAOPOAOB, HAX0XKIECHHUE B IIPUPOJIE U IPUMEHEHUE aJIKaHOB;

— HempeebHbIe (ANKEeHbI, aJKUHBI M aJIKaJUEHbl) U apOMaTHYECKUE YIIeBOJopoabl. I'openue
aleTUIICHA KaK MCTOYHUK BBICOKOTEMIIEPATYPHOI'O IIJIAMEHU ISl CBAPKU U PE3KU METAJITIOB

— KHCJIOPOACOAEpKaINe COeTUHEeHUsT (CIIUPTHI U (HeHOJbI, KapOOHOBBIE KHUCIOTHI M 3(UPHI,
QIBAETHIBl W KETOHBI, JKUPBI, yrieBoabl). [IpakTHueckoe MpPHUMEHEHUE JTUIICHTIIHKOI,
rnunepuHa, gpenomna. [lpumenenue popmanbaernaa, aneTanbIeruaa, yKCyCHON KUCIOTEL. Mbla
KaK COJIM BBICIIMX KapOOHOBBIX KUCJIOT. Moromye CBOMCTBA MbLIa

— a30TcojiepXkalllie COeAUHEHHsI (aAaMUHBI M aMHHOKHUCIOTHI, Oenku). BricokomomnekynspHbie
COEMHEHHUS (CMHTETHYECKUE U OMOJOrMYECKU-aKTHBHBIE). MOHOMEp, MOJIMMEpP, CTPYKTYpHOE
3BeHO. [lonnmmepr3anys dTuIeHa Kak OCHOBHOE HAIIPABIICHUE €T0 MCIIOIb30BAHMS.
I'eneTndeckas CBsI3b MEXKy KJIACCAMU OPraHUYECKUX COCIUHEHUN

IMpakTHyeckne 3aHATHS

CBoiicTBa OpraHMYECKHX COEAMHEHUM OTAENbHBIX KJIAaccOoB (TpUBHMAJIbHA U MEXIyHapojaHas
HOMEHKJIaTypa, XMMHMYECKHE CBOMCTBAa, CIOCOOBI MOJY4YEHMs): MpeesibHblE (aJKaHbl |
[UKJIOAJIKaHbl), HeNpeAeNabHble (AJKEHbl, AaJKWHbl M aJKaJUeHbl) M apoOMaTHYECKHe
YIJIEBOAOPOABI, CIIUPTHI M (PEHOJNBI, KapOOHOBBIE KUCIOTHI M 3(PHUPHI, aIbJCTUIABl U KETOHBI,
aMUHBl M aMHUHOKHCIIOTBHI, BBICOKOMOJIEKYJISIDHBIE COEAMHEHMs. 3aJaHUsl HAa COCTABIICHUE
YpaBHEHUN XUMUYECKUX PEAKIIUH C ydacTHeM OpraHnYeCKUX BEIIECTB HA OCHOBaHUM UX COCTaBa
Y CTPOCHMSI

CocraBiieHHE CXeM peaknuid (B TOM YHCJE IO MPEUIOKEHHBIM IEMOYKaM TMPEBPAIICHUN),
XapaKkTEePU3YIOIUX XMMHUYECKUE CBOMCTBA OPraHUMYECKUX COCIMHEHMM OTHEJIbHBIX KJIACCOB,

OK 01

OK 02

OK 04
JIP 33, JIP 34,
JIP 35, JIP 36,
JIP 37, JIP 38,
JIP 39, JIP 40
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crocoObl MX IOJIY4YEHUS M Ha3BaHUE OPraHWYECKMX COCIMHEHMH I10 TPUBUAIBHOW WIN
MEXKIYHApOJAHOU CUCTEMATUYECKOM HOMEHKIIATYpE.

Penienne npakTHKO-OpMEHTHPOBAHHBIX TEOPETUYECKUX 3aJaHUM Ha CBOMCTBA OPraHUYECKHX
COCAMHEHUN OT/EIbHBIX KJIACCOB

JlaGopaTtopnas padora

JlabopaTopHnas pabota “IIpeBpareHust OpraHUYeCKUX BEUIECTB MMPH HATrPEBaHUH .
[lonydyeHnue »>TUIEHA W HU3Y4YEHUE €ro CBOMCTB. MOJEIMPOBAHME MOJEKYIT U XHUMUYECKUX
MIPEBpAICHUI HA NTPUMEPE dTaHA, STHIICHA, allETUJICHA U JIp.

Tema 4.3. OcHoBHOe coep:kaHue OK 01
Vnentuukains | Teopermueckoe 00yuenue OK 02
OPraHHHecKix buooprannueckue coenqunenus. [Ipumenenrue u Ouonoruyeckas poib yriaeBoaoB. OKHUcIeHHE OK 04
BCIECTE, HX YIJIEBOJIOB — MCTOYHUK SHEPIHH JKUBBIX OopraHu3MoB. OOJacTH MPUMEHEHUS aMHUHOKHCIIOT. JIP 33, JIP 34,
iHaquHe 1 [IpeBparennst 6eIKOB MUIIK B opraHu3Me. buonorndeckue ¢pyHkun 6enkoB. buonornueckue JIP 35, JIP 36,
6521(\)4;3;1;% B GbyHKIMU )KUPOB. PoJib opraHnyecKkor XMMUU B PEIICHUH MPOOJIeM MUIIEBON O€30MaCHOCTH JIP 37, JIP 38,
HpOI/I3BOI[CTBeHHOI\/’I Poinn OpTraHN4YC€CKOU XMMHUHU B PCUHICHUUN HpO6J'I€M SHCPreTUUICCKON 6630HaCHOCTI/I, B pa3BUTHHU JIP 39, JIP 40
ESTENBHOCTH MEIWLMHBI, CO37IaHNN HOBBIX MATEPHATOB, HOBBIX MCTOMHMKOB SHEPrUH (ampTepHATHUBHBIC
yeIOBeKa NUCTOYHHUKHN 3Hepr1/11/1). OrmacHoOCTh BO3JCUCTBHA HA KMBBIC OPraHU3Mbl OPraHUYCCKHUX BCIICCTB

OTJCNIBHBIX KJIACCOB (YIJIEBOMOPOJBI, CHHUPTHI, (PEHOIBI, XJIOPOPTaHUYECKHE MPOU3BOJHBIC,

aAJIbACTUAbI U I[p.), CMBICJI MTOKA3aTCJId NPEACIIbHO )IOHYCTI/IMOﬁ KOHICHTpaIKn

JlabopaTopHble 3aHATHS

JlaGopatopHas padora: “MaeHTHdUKAINS OPraHUYECKUX COCIMHEHUH OTIEIBHBIX KIacCOB”

WNnentuduxanys opraHUYeCKUX COCAMHEHHUH OT/ACNIbHBIX KJIACCOB (HAa MpPHUMEPE allbJIETHIOB,

Kpaxmala, YKCYCHOM KHUCIIOTBI, OE€TKOB M T.M.) C HCIOJIb30BaHHEM X (U3MKO-XUMUYECKUX

CBOMCTB M XapaKTEPHBIX KA4YECTBEHHBIX peakiuil. JleHaTyparmus Oeika TpU HarpeBaHUU.

LBeTHbie peakiuu OenkoB. BO3HHKHOBEHHE aHAIUTUYECKOTO CHTHAlda C TOYKU 3PEHUA

XUMUYECKMX IPOLECCOB IPU NPOTEKAaHUM KAYECTBEHHOM pPEAaKUWH, IO3BOJAIOIIEH

UACHTU(UIIMPOBATH MPET0KEHHBIC OPTaHMYECKHE BEIIECTBA
Kontpoarnas CTpyKTypa U CBOMCTBA OPraHUYECKUX BEIIECTB
pabdora 3
Pasnex 5. KI/IHCTI/I:'ICCKI/Ie U TepMOAMHAMHYECKHE 3aKOHOMEPHOCTH TIPOTEKAHUSI XHMHYECKHX

peakuuii

OcHoBHOe cofep:kaHue OK 01

OK 02

Teopernueckoe o0yuenue
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CxkopocTthb CKOpOCTh PpEaKIMU, €€ 3aBUCUMOCTh OT Pa3JuYHbIX (PAKTOPOB: MPHUPOJBI PEarupyOIIUX JIP 33, JIP 34,
XUMHUYECKUX BEILECTB, KOHIEHTPAIIMU PEarupyrolIuX BEIIECTB, TEMIEPAaTyphl M IUIOMIAIU PEAKIIMOHHOU JIP 35, JIP 36,
peakiuil. noBepxHocTU. TeroBble 3PHEeKThl XUMUUECKUX PeaKuil. DK30- U SHAOTEPMHUUECKHE, PEaKIIHH. JIP 37, JIP 38,
XUMHYECKOE OOpaTtuMoCTh peakinuii. XUMUYECKOE PaBHOBECHE U €r0 CMEIIEHUE 0] ISHCTBUEM PA3ITHUHBIX JIP 39. JIP 40
paBHOBecHE (bakTOpoB (KOHLIEHTpALUS PEareéHTOB WM MPOAYKTOB pEaKIMH, JaBIICHUE, TeMIIeparypa) s ’
CO3JJaHUs] ONTUMAJIbHBIX YCIOBUN IPOTEKaHUs XuMudeckux npoueccon. IIpunmun Jle [Hlatense
[MpakTHyeckue 3aHATHSA OK 01
Pemenune npakTHKO-OpUEHTUPOBAHHBIX 3a/IaHUN HA aHATTU3 (PAKTOPOB, BIUAIOIINX HA U3MEHEHHE OK 02
CKOPOCTH XUMHUYECKOU PEaKIIMH, B T.4. C MO3UIUI IKOJIOTHICCKH [IEIeCO00Pa3HOr0 TTOBEICHUS B JIP 33, JIP 34,
OBITYy W TPYIOBOW JAESITENLHOCTH B LIENSAX COXpPAaHEHHs] CBOETrO 3J0POBbS U OKpY’KarolIei JIP 35, JIP 36,
IIPUPOJHON CPEbI. JIP 37, JIP 38,
Pemienne mpakTUKO-OpUEHTUPOBAHHBIX 3a/JaHUil Ha nmpuMmeHeHue npuHuuna Jle-Illatense nis TP 39. JIP 40
HAXO0XJIEHUs HAIIpaBJICHUs CMELICHUs] paBHOBECHS] XMMHUUYECKON peaklMu U aHaiu3 (aKkTopoB, ’
BIIUSIOIIMX HA CMEHIEHNE XUMUYECKOTO PABHOBECHS
Pazpean 6. PacTBOpBI
Tema 6.1. OcHoBHOe coiepkaHue OK 01
Tonstne o Teoperuueckoe o0y4yenue OK 02
pactBopax PactBopenne kak ¢u3mko-xuMu4eckuii mporecc. PactBopel. CnocoObl MPUTOTOBICHHUS OK 07
pactBopoB. PacTBOpMMOCTb. MaccoBasi 1051 pacTBOPEHHOro BemiecTBa. CMBICH MOKa3aTess JIP 33, JIP 34,
IpEIEIbHO JOMYCTUMONW KOHILIEHTpPAllMM U €ro MCIOJb30BAaHUE B OLEHKE 3KOJIOrMYECKOMn JIP 35, JIP 36,
0€30MacHOCTH. JIP 37, JIP 38,
[IpaBuina 3K0IOrHYECKH 11e71eco00pa3zHOro MOBEACHHS B OBITY U TPYAOBOM JIEATEIIEHOCTH B LIEJSIX JIP 39, JIP 40
COXPAHEHHUs CBOETO 30POBbs M OKPYKAIOUIEH NPUPOAHON Cpelbl; OMACHOCTh BO3JIEUCTBUS Ha
YKUBBIE OPTaHU3MbI OTPEJIETICHHBIX BEIIECTB.
PemeHne nmpakTUKO-OPUEHTUPOBAHHBIX PACUYETHBIX 3aJaHUN HAa PacTBOPBI, MCHOJIb3yEMBIE B
OBITOBOM M MPON3BOACTBEHHOM ESTEILHOCTH YEJIOBEKA
Tema 6.2. OCHOBHOE COlepP:KAHME OK 01, OK 02
Hccnenosane JIaGopaTopHble 3aHATHS OK 04
CBOHMCTB PacTBOPOB JIP 33’ JIP 34,
JlabopaTtopHas pabota «IIpuroToBieHne pacTBOPOBY. JIP 35, JIP 36,
[IpuroroBneHue pacTBOPOB 3a1aHHON (MacCOBOIi, %) KOHLEHTpAIHMHU (C TPAKTUKO- JIP 37, JIP 38,
OpPUEHTUPOBAHHBIMU BOMPOCAMH) U OTIPEeNIEHUE CPebl BOJAHBIX PACTBOPOB.
JIP 39, JIP 40

Peuienue 3a1a4 Ha IPUTOTOBJICHUE PACTBOPOB
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IIpodeccuoHaIbLHO-OPHEHTHPOBAHHOE COep:KaHNe (CoAep:KaHNe MPHKIATHOTO MOTYJIs)

Pa3nen 7. XuMus B ObITY M IPOM3BOJCTBEHHOI 1eITEILHOCTH YeJI0BeKa 6 OK 01
Xumusi B OBITY U (OcHOBHOE coaepxaHue 6 OK 02
MIPOU3BOJCTBEHHOU
p a Teopernueckoe o0yueHue 2 OK 04
NEATEIILHOCTH " - = OK 07
Hogelilme MOCTHMKEHUS XMMHUYECKOW HAYKW W XMUMHYECKOW TEXHOJOruu. Ponp Xxumum B
YeJoBeKa o . o
00ECIIeYeHHH SKOJIOTHYECKOH, SHEPreTHUecKoll M THINEBOH Oe30MacHOCTH, pa3BUTHH 5 JIP 33, JIP 34,
MeauuuHbl. [IpaBuia nmoucka u aHaaM3a XUMUYECKOH MH(POPMALIUU U3 Pa3IMIHBIX HICTOUHUKOB JIP 35, JIP 36,
(HayuyHas ¥ yueOHO-Hay4YHas JUTEpATypa, CpeJICTBa MaccoBor nHpopmaIuu, ceth MHTEpHET) JIP 37, JIP 38,
IIpakTHyeckne 3aHATHSA JIP 39, JIP 40
[Nouck n aHaM3 KEHCOB O MPUMEHEHUH XUMHYECKUX BEIECTB U TEXHOJIOTUH C y4eTOM OymyIien [1K1.9
npodecCHOHAIBHOM NeATEIBbHOCTH 10 TeMaM: BaKHEHIWE CTPOUTENbHBIE MaTepuabl,
KOHCTPYKIIMOHHBIE MaTepHajbl, KPacKd, CTEKJIO, KepaMUKa, MaTepHaibl IS DIEKTPOHHKH, 4
HaHOMAaTepHalibl, TEKCTUJIbHBIE BOJOKHA, HICTOYHUKH PHEPIHH, OpraHUYeCKHe U MUHEpaJbHbIC
yIoOpeHus, IeKapCTBEHHBIE BEIIECTBA, OBITOBAS XUMHUSL.
3amuTa: [IpencraBiaeHue pe3ynbTaToB pelieHus KeHcoB B opMe MUHU-AOKIIAA C TPe3eHTaIHeH
IIpomeskyTouHasi aTTeCTALUSA MO AUCHMUIIHHE (324€T) 2
Bcero 72
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4. YCJOBUSA PEAIM3ALUU ITPOTI'PAMMBI AU CHUITJIMHBI

4.1. TpeOoBanuss K MHHHMAJIBHOMY MAaTePHAJbHO-TEXHUYECKOMY
o0ecreYeHnIo

Jns  peanu3zanuy OpOrpaMMbl  JUCHUIUIMHBI TIPELYCMOTPEHBI  CIIEIYIOIINE
cHenuaibHble TMOMEUIEHUs: Y4YeOHbI KaOMHET XMMHUM M Yy4yeOHas XuUMHUYecKas
nabopaTopusi.

OGopynoBanue Yy4eOHOro KkaOuMHeTa (HAIJISIIHbIe TOCOOMsI): HaOOPHI
IIAPOCTEP/KHEBBIX ~ MOJEJIEH MOJIEKYJ, MOJAEIN KPUCTAIMYECKUX PEIIETOK,
KOJIJIEKLUU MPOCTHIX U CIOXKHBIX BEIIECTB W/MIN KOJJIEKLIUU [TOJIMMEPOB; KOJLIEKIUS
TOPHBIX MMOPOJ U MUHEPANIOB, Tabnuia MenzaeneeBa, yueOHble (GUIbMBI, TU(POBBIE
00pa3oBaTeIbHbIE PECYPCHI.

Texnnueckue cpeacrBa oO0y4deHHMsl: KOMIIBIOTED C  YCTpOMCTBaMHU
BOCIIPOU3BEEHUS 3BYKa, IPUHTEP, MYJIbTUMEINA-TIPOECKTOP C SKPAHOM.

O6opynoBanue jaGopaTopur W pado4YMx MecT Ja0OPATOPUM: MEH3YPKH,
MUTNETKU-KaNeJIbHUIbI, TEPMOMETPBI, MUKPOCKOI, JTyIbl, IPEIMETHbIE U MTOKPOBHbBIE
CTEKJIa, IJTAHIIETHI JUIs KaNeIbHBIX PeaKIui, GUIbTpoBaIbHas OyMara, IpOMBIBAJIKH,
CTEKJITHHbIE TMPOOUPKHU, pPE3UHOBBIE MPOOKH, GOHAPUKU, HAOOpP pPEaKTUBOB,
CTEKJIIHHBIE TMAaJOYKH, INTATUBBI Ui MPOOHPOK; MEpPHbIC LWIUHIAPHI, BOPOHKHU
CTEKJISTHHBIE, BOPOHKHM JenuTenbHble IummHapudeckue (50-100 mur), crynku ¢
MECTUKOM, (apPopoBbl€ YallIKW, MUHLETHI, (QUIBTPHl OyMa)KHbIE, BaTa, MapJid,
YaCcOBBIE CTEKJIA, DJIEKTPOIUIUTKH, JIa0OpaTOpPHbIE IITATHUBBI, CIMPTOBBIE TOPEJKHU,
CIIUYKH, MPUOOp ISl TOJydeHHUs Ta3oB (WKW MpoOUpKa C ra300TBOJHOM TPYOKOI),
JeprKaTenu sl IpOOMPOK, CKIIIHKHU JJI XpPaHEHUs PEaKTHUBOB, Pa3JaTOYHbIE JIOTKU;
xumuyeckue ctakansl (50, 100 u 200 mun); mImarenu; MUHIETHI; TUTEIbHBIC IIUIIIIBI;
CeKyHJIOMEpHI (TaiiMepsl), MepHbIe mpoOupku (Ha 10—20 M) u MepHBbIe KoTObI (25, 50,
100 u 200 mn), BoasiHas OaHs (MJIM TEPMOCTAT), CTEKJITHHBIC TAJOYKHA;, KOHHYECKUE
k01061 i1 TuTpoBanus (50 u 100 mi1); THAMKATOPHBIE MOJIOCKU AJis onpenenenus pH
U CTaHJapTHas MHIUKATOpHAs IIKalla; YyHUBEpCAIbHbIN HHANKATOp; nuneTku Ha 1, 10,
50 mu (unu mo3aropsl Ha 1, 5 w 10 M), OropeTku JJIsi TUTPOBAHUS, MEIUIIMHCKUE
mmpuibl Ha 100-150 M, naGopaTopHble W/WAM aHANUTHYECKUE Bechl, pH-MeTpsl,
CYUIMJIBHBIN 1IKad, u aAp. 1abopaTtopHOe 000pyI0BaHUE.

4.2. UudopmannoHHoe odecneyeHne peaju3auny nporpaMmbl

1. Jlna peanuzamuu mnporpaMmbl  OMOJIMOTEUHBIN (OHJ 00pa3zoBaTeIbHON
OpraHu3aliid MMEeT TMe4YaTHble W  DJEKTPOHHBIE  00pa3oBaTelbHBIE U
MH(OPMAIMOHHBIE PECYPCHI.

OCHOBHbBIE HCTOYHUKMH

1. T'abpuensa O.C. Xumus nis npodeccuil U CenUaTbHOCTEH TEXHUYECKOTO
npoduisa: yuebnuk / O.C. I'abpuensn, M.I'. Octpoymos. - M.: 2021
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DJIeKTPOHHbIE U3IaHMSI

1. DnexTpoHHBIN yaeOHO-METOIMYCCKUI KOMIIJIEKC «XUMHTY» IS
npodeCCUOHANILHBIX 00pa30BaTeNbHBIX OpraHu3anuii: OOpa3zoBaTeIbHO-U3AATEIbCKUM
neHTp «Akagemus», 2019. Pexxum moctyma: https://elearning.academia-moscow.ru/

2. Xwumus: https://resh.edu.ru/

3. Xumus: https://resh.edu.ru/

4. Xwumus: https://videoportal.rcokoit.ru/bysubjectcode/219&5&11

5. Xwumus 11 knacc - Menuanopran. [loptan oOpazoBaTenbHbIX U METOAUYECKUX

Mennamarepuanon. Pexxum nocrymna:
https://videoportal.rcokoit.ru/bysubjectcode/219&5&11
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5. KOHTPOJIb 1 OHEHKA PE3YJIbTATOB OCBOEHUSA JUCHUIIJIMHBI

KoHTpo/1b M olleHKa PAaCKPBIBAIOTCA 4Yepe3 MUCIHUILIMHAPHBIE PEe3yIbTaThl, YCBOCHHBIE
3HaHUs ¥ PUOOPETEHHBIE CTYICHTAMU YMEHUSI, HANIPABJICHHBIC Ha )OPMHUPOBAaHUE OOIINX
U podeCCHOHATBHBIX KOMIIETEHIIMI IO pa3ienaM M TeMaM COAEp)KaHUs Y4eOHOro
Marepuana

OK/IIK

Monayas/Pa3nen/Tema

PesyabTaT 00yuenus

Tunsl oeHOYHBIX
MeponpUATHI

OcHoBHOe coaep:KkaHue

. Paspnen 1. OcHoBBbI Popmymposats
0a30BbIe NIOHATHSA H
CTPOEHHS BellecTBa
3aKOHbI XMMMH
1.1 | OKO01 CrpoeHne aToMOB CocraBnars xummnueckue |1. Tect «CtpoeHne aToMoB
XMUMHUYECKHX 3JIEMEHTOB |(OPMYJIbl COEAMHEHUM B |XUMHUYECKUX HJIEMEHTOB U
U IPUPOJIa XMMUYECKOH |COOTBETCTBUU CO IIPUPO/Ia XUMUUECKOHN CBS3M».
CBSI3U CTETIEHbIO OKUCIICHUS 2. 3a1a4u Ha COCTaBJIEHUE
XMUMHUYECKHX 3JIEMEHTOB, |XUMHUYECKUX (HOPMYIT
UCXO/IS U3 BAJIGHTHOCTH  |JIBYXaTOMHBIX CO€IMHEHUN
(oxcuaoB, cynb(hUI0B, THAPUIOB
U T.IL.).
3. 3aaHus Ha UCIMOJIb30BaHUE
XMMHUYECKON CUMBOJIUKU U
Ha3BaHUU COCAUHEHUH 110
HOMEHKJIaType MEKAYHApOHOT'O
COI03a TEOPETUYECKOUN 1
NPUKIIAJHON XUMUU U
TPUBHAJIbHBIX HA3BAHUU 1JIs
COCTaBJICHUS] XUMUYECKUX
dhopmys IByXaTOMHBIX
coeuHeHul (OKCUIOB,
Cyab(GUA0B, THAPUAOB U T.I.) U
OPYTUX HEOPTaHUYECKUX
COEJIMHEHUH OTAENbHBIX KJIacCOB
1.2 | OKO0l |Ilepuoauueckuii 3aKoH U | XapakTepU30BaTh 1. Tect «Metannuueckue /
OK 02 |rabmuma .. XHMHUYECKHE DJIEMCHTHI B |HEMETA/UIMYECKHUE CBOMCTBA,
Menpeneesa COOTBETCTBHUHM C UX ANEKTPOOTPULIATEIBLHOCTD U

IIOJIOKEHHUEM B
IIEPUOUYECKON CUCTEME
XMUMUYECKHX JIEMEHTOB
J.1. MenneneeBa

CPOJICTBO K 3JICKTPOHY
XHMHYECKHUX DJICMEHTOB B
COOTBETCTBHUE C MX AJIEKTPOHHBIM
CTPOCHUEM U TOJIOKEHUEM B
MEPUOINYECKON CUCTEME
XUMHUYECKUX deMeHTOB J[.11.
MenneneeBay.

2. IlpakTrueckue 3a1anus Ha
YCTaHOBJICHHUE CBSI3H MEXKITY
CTPOCHHEM aTOMOB XUMHUYECKHUX
3JIEMEHTOB M TICPUOIUICCKUM
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OK/IIK

Monyas/Pa3znen/Tema

Pe3yabTaT 00yueHus

Tunel oeHOYHBIX
MepOoNnpPUATHIH

N3MCHEHHEM CBOMCTB
XHMHYECKHUX DJIECMEHTOB U UX
COCIUHEHUI B COOTBETCTBUH C
nonoxxenueM [lepuoanueckon
CHCTEME.

3. IIpakTMKO-OpUEHTHPOBAHHBIE
TEOPETUYECKHUE 3aJaHUs HA
XapaKTEePU3aALUI0 XUMHUECKUX
2JIEMEHTOB: «MeTtamndeckue /
HeMeTaJlIMueCKHUEe CBOMCTBA,
3JIEKTPOOTPULIATEIBHOCTD U
CPOJICTBO K DJIEKTPOHY
XHUMHYECKHUX 3JICMEHTOB B
COOTBETCTBHUE C UX IEKTPOHHBIM
CTPOEHUEM M TOJIOKEHUEM B
IIEPUOIUUECKON CHCTEME
XHUMHYECKHX 3JICMECHTOB

J.1. Menneneea»

Pa3nea 2. Xumnueckue
peakuuu

XapakTepu3oBaTh THUIIbI
XUMHMYECKHX peaKuui

KonTpoabnas paéora
«CTpoeHne BelmecTsa u
XMMHYeCKHe peaKkium»

2.1

OK 01
OK 04

THuIbl XUMHYECKUX
peaxkuuii

CocTaBisTh peaKiuu
COCTMHEHUS, Pa3I0KEeHNUS,
oOMeHa, 3aMeIleHMS,
OKHCIIUTEIBHO-
BOCCTAHOBUTEILHEIE
peaxiuu

1. 3aaum Ha coCcTaBICHHUE
YpaBHEHUH pEaKIuil:

— COCJUHEHHUS, 3aMEIIICHUS,
pasnoxeHusi, 0OMeHa;

— OKHCIIMTENIBHO-
BOCCTaHOBUTEJIHHBIX PEAKITUH C
HCIIOJIB30BAHMEM METOJ1a
3JIEKTPOHHOTO OajaHca.

2. 3amaum Ha pacyeT MacChl
BeIeCcTBa Wik 00bEMa

ra3oB M0 U3BECTHOMY KOJIMYECTBY
BEIIIECTBA, Macce Wi 00BEMY
OJTHOTO M3 YYaCTBYIOIIUX B
pE€akIu BEIIECTB; PACUETHI
Macchl (00bEMa, KoIMIeCcTBa
BEIIIECTBA) MPOJAYKTOB PEAKIIHH,
€CJIM OJHO U3 BEIIECTB UMEET
pUMecH

2.2

DIEeKTPOTUTHYECKAS
JUCCOLIMAIINS U MOHHBIH
oOMeH

CocTaBnsTh ypaBHEHUS
XMUMHUYECKHX peaKIuu
MOHHOTO OOMEHa C
ydacTHeM
HEOPTraHUYECKUX BEIIECTB

1. 3agaHus Ha COCTaBJICHUE
MOJIEKYJIIPHBIX U MOHHBIX
pPEaKUHUii C y4aCTUEM KHUCIIOT,
OCHOBaHHUM U COJEH,
YCTaHOBJICHHE U3MEHEHHS
KHCIIOTHOCTH CPEJIbI

2. JJaboparopnas pa6ota "Tumsr
XUMUYECKHUX peakiuii”
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OK/IIK

Monyas/Pa3znen/Tema

Pe3yabTaT 00yueHus

Tunel oeHOYHBIX
MepOoNnpPUATHIH

Pa3zpnen 3. Ctpoenue u
CBOliCcTBa
HEOPraHUYeCKHX
BelleCTB

HccaenoBath cTpoeHue
CBOMCTBA
HEOpPraHu4ecKux
BelIeCTB

KonTpoabnasi pabora
«CBoiicTBa HEOPraHMYeCKUX
BelIeCTB)

3.1

OK 01
I1K1.9

Knaccudukanms,
HOMEHKJIATypa 1
CTpOCHHE
HEOPraHW4YeCKUX
BEIIECTB

Knaccudunuponats
HEOpPTaHUYECKUE
BEIIECTBA B COOTBETCTBHU
C X CTPOEHUEM

1. Tect «Homenkiarypa u
HA3BaHME HEOPTaHMYECKHIX
BEIIECTB UCXOJI U3 UX
XUMHYECKOH (OPMYITBI UITH
COCTaBJIEHUE XUMHYECKOU
(hOpMyITBI HCXOIS U3 Ha3BaHUS
BEIIECTBA 110 MEXKTYHAPOTHOMN
WJIU TPUBUAJIBHOU
HOMEHKJIAType».

2. 3amaum Ha pacyeT MacCOBOM
10J11 (MacChl) XUMHYECKOTO
31eMeHTa (COeIMHEHNS ) B
MOJIEKYJIe (CMECH).

3. [IpakTuueckue 3aaHus MO
KJaccuuKaluy, HOMEHKIIAType U
XUMHYECKUM (hopmyriam
HEOPraHMYECKUX BEIIECTB
Pa3IUYHBIX KIIACCOB.

4. [IpakTHyeckue 3a1aHus Ha
ONpEAEICHUE XUMHYECKON
AKTUBHOCTH BEIIECTB B
3aBUCHMOCTH BHJIa XUMHUYECKON
CBSI3M U TUIA KPUCTATIINYECKOM
penIeTKu

3.2

OK 01
OK 02
I1K1.9

DOU3NKO-XUMUYECKUE
CBOMCTBaA
HEOPTaHUYECKUX
BEIIECTB

YcranaBauBaTh
3aBUCUMOCTH (hPHU3HKO-
XUMHYECKHX CBOMCTB
HEOPraHUYECKUX BEIECTB
OT CTPOCHHSI aTOMOB U
MOJIEKYJI, @ TAK)Ke TUIa
KPUCTAIUITMYECKOMN
pelIeTKn

1. Tect «OcobenHoctn
XUMHUYECKHUX CBOWCTB OKCHUJIOB,
KHCIIOT, OCHOBaHUH, aM(OTEPHBIX
TUIPOKCHUJIOB U COJICI.

2. 3anaHus Ha COCTaBJICHUE
YpaBHEHUN XUMUYECKUX PEaKIUh
C y4acTHEM MPOCTHIX M CIIOKHBIX
HEOPraHMYECKUX BEIIECTB:
OKCHJIOB METAJIJIOB, HEMETAJJIOB U
aM(OTEpHBIX JIEMEHTOB;
HEOPTaHMYECKHUX KUCIIOT,
OCHOBaHUM 1 aM(OTEPHBIX
THIPOKCUIOB, HEOPTaHUIECKUX
CoJieH, XapaKTepU3YIOIINX UX
CBOWCTBA M CIIOCOOBI MOTyICHUSI.
3. IIpakTUKO-OpHUEHTUPOBAHHBIE
TEOPETUUECKHUE 3aJIaHUs Ha
CBOMCTBA U MONyYEHUE
HEOPTaHMYECKHUX BEIICCTB
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THnbI OLIEHOYHbIX

Ne OK/IIK |(Monyas/Pa3nen/Tema (Pe3yiabTar 00yueHus .
MeponpUATHIA
3.3 |OKO01 WNnentuduxamnus UccnenoBath 1. [IpakTHKO-OpHEHTHPOBAHHBIE
OK 02  |HeopraHMyeCKUX KAueCTBCHHBIC PEAaKMM  |3a/JaHMs 10 COCTaBICHUIO
OK 04 |BemecTB HEOPraHMYECKUX BEIIECTB |XMMUYECKHUX PEAKINN C yJaCTUEM
HEOPraHMYECKUX BEIIECTB,
WCTIOTB3YEMBIX TSI MIX
UJCHTH(PUKAIIH.
2.JIaboparopnas pabdora:
“Unentuduxanms
HEOPraHWYECKUX BEIIECTB’
4 Pa3znen 4. Crpoenune u |UccaenoBatrs crpoeHue v | KoHTposbHasa padora
CBOlicTBa cBoiicTBa oprannyeckux |«CTpoeHHe H CBOMCTBA
OPraHMYecKux BelleCTB OPraHHYeCcKUX BellecTB»
BeLeCTB
41 | OKO01 Knaccudukarnms, Knaccudunuponats 1. 3amanus Ha cCOCTaBJICHUE
CTPOEHHUE U OpraHMYECKHE BEIIECTBA B |HA3BAaHUN OPraHUYECKUX
HOMEHKJIaTypa COOTBETCTBUU C UX COCIMHEHUH TTO TPUBUAIILHOW WJTH
OpPraHUYECKHX BEILECTB |CTPOCHUEM MEKyHApOIHOM
CHUCTEMAaTUYECKON HOMEHKJIATYPE.
2. 3anaHus Ha COCTaBJICHUE
TTOJTHBIX M COKPAIIEHHBIX
CTPYKTYPHBIX OopMYI
OpraHWYECKHUX BEIIECTB
OTJIENIbHBIX KJIACCOB.
3. 3aaun Ha ONpeeNICHNUE
npocTenien GopmMysl
OpPraHUYECKON MOJICKYJIbI, UCXOISI
13 2JIEMEHTHOT0 cocTaBa (B %)
4.2 OK 01 CBoiicTBa OpraHUYECKHUX | Y CTAaHABIMBATh 1. 3amanus Ha cocTaBlIeHUE
OK 02 |coenuHeHuit 3aBUCUMOCTH (PU3UKO- YPaBHEHUIN XUMHUYECKUX pEaKLni
OK 04 XUMHYECKHUX CBOMCTB C YYaCTHEM OPraHUYECKUX

OpPraHUYECKHUX BEIECTB OT
CTPOCHHS MOJIEKYJ

BEIIECTB HA OCHOBAHUU UX
COCTaBa U CTPOCHHUS.

2. 3anaHus Ha COCTaBJICHUE
YpaBHEHUN XUMHUUYECKUX PEAKIUH,
WJUTIOCTPUPYIOLIUX XUMUYECKUE
CBOICTBA C YYETOM MEXAHU3MOB
MPOTEKAHUS JaHHBIX PEaKIUi U
TeHEeTHUYECKOH CBSI3U
OpPraHMYECKUX BEIIECTB Pa3HbIX
KJIACCOB.

3. PacueTHble 3a1auu 10
YpaBHEHHUSAM peaKiuil C yaacTueM
OpPraHMYECKUX BEILECTB.

4. JITaboparopnas paboTa
“IIpeBpalieHus OpraHU4ECKUX
BEILIECTB IpU HarpeBaHuu"

25




THnbI OLIEHOYHbIX

Ne OK/IIK |(Monyas/Pa3nen/Tema (Pe3yiabTar 00yueHus .
MeponpusiTuii
43 | OKO01 WNnentuduxamnus UccnenoBath 1.IlpakTHKO-OpUEHTUPOBAHHBIC
OK 02 |opraHMYeCcKUX BEILECTB, |[KAUECTBEHHBIE PEAKLIUM  |3a/laHUs IO COCTABJICHUIO
OK 04 |ux 3HaueHHe U OPraHU4YeCKUX XUMHUYECKHUX PEAKLINN C yJaCTUEM
IIpUMEHEHHE B OBITOBOW |COEMHEHUHN OT/AENbHBIX |OpraHMYECKHX BEIECTB, B T.U.
Y IPOM3BOJCTBEHHOM  |KJIacCOB UCIIOJIb3YEMBIX JIJISl UX
NESATEIBHOCTH YEJI0BEKa UACHTU(DUKAIIH B OBITY U
IIPOMBIIIJIEHHOCTH.
2.JlabGoparopnas pabora:
“UnenTrduKams opraHnIecKux
COEJIMHEHUH OTAEIBHBIX KJI1acCOB”
5 Paznen 5. XapakTepu3oBathb
Kunernueckne n BJIHSIHHE PA3JIMYHBIX
TepMoaAMHAMHYeckHe |(paKkTopoB Ha
3aKOHOMEPHOCTH PaBHOBecHE H CKOPOCTH
NPOTEeKAHUS XMMHYECKHX peaKuii
XUMHYECKUX peakiuni
5 OK 01 CKopocTh XMMHUYECKUX | XapaKTepu30BaTh IIpakTHKO-OpUEHTUPOBAHHBIE
OK 02  |peakiuii. XuMUYEeCKOE |BIMSHUE KOHLCHTPAIMM  |TCOPETUUYECKHE 3aaHUs Ha
paBHOBECHE pearupyronux BemecTB U |aHaau3 GakTopoB, BIUSIOLNIMX HA
TEMIIEpaTyphbl HA CKOPOCTh |[M3MEHEHNE CKOPOCTH XUMHUECKON
XUMHUYECKHUX PEaKIUi peakuuu. IIpaktuko-
XapakTepus3oBaTh OpUEHTHPOBAHHbBIE 3a/IaHUS HA
BIIUSTHUE U3MEHEHUS IIpUMeHEeHHe puHnuna Jle-
KOHIEHTpauuu Bemects, |lllaTenbe 1y HaxoXkaAeHUS
peakuuu cpeasl u HaIIPaBJICHUS] CMEIICHUS
TeMIIepaTyphl Ha paBHOBECHS] XUMUYECKOM peakuuu
CMeIllEHHE XMMUYECKOT0 |1 aHaiu3 (paKTOPOB, BIMSIOLIMX
paBHOBECHS Ha CMEIIeHNEe XUMHYECKOTO
paBHOBECHS
6 HccnenoBath nCTUHHBIE
Pa3zpnen 6. PacTBopsl PacTBOPHI € 32JaHHBIM U
XapaKTepucTUKaAMU
6.1 | OKOl |IlonsTHe o pactBopax |PaznuuaTh HCTHHHBIE 1. 3amaum Ha IPUTOTOBIIEHUE
OK 02 pacTBOPHI pacTBOPOB.
I1K1.9 2. IIpakTHKO-OpUEHTHPOBAHHBIE
pacueTHbIE 3a/JaHus Ha
JUCIIEPCHBIE CUCTEMBI,
UCIOJIb3yeMble B OBITOBON U
IIPOU3BOJCTBEHHON JESATENBHOCTH
4eJioBeKa
6.2 | OKOl1 Uccnenoanue cBoiicts |MccnenoBaTh hU3HKO- JlaGopaTtopHnast pabota
OK 04 |pactBOpOB XUMUYECKHE CBONCTBA “IIpuroroBneHue pacTBOPOB”

HUCTUHHBIX PaCTBOPOB
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THnbI OLIEHOYHbIX

Ne OK/IIK |(Monyas/Pa3nen/Tema (Pe3yiabTar 00yueHus .
MeponpUATHIA

1 IIpodeccnonaibHO-OPMEHTHPOBAHHOE COlep:KaHNe (CodepKaHUe MPUKJIATHOTO MOXYJIS)

7 Paznmen 7. OuenuBaThb nocJjeacTBus |3amura Keica (¢ yuerom
Xumus B ObITY U OBITOBOM 1 Oyayueil npodeccuoHaIbLHOI
NPOM3BOJACTBEHHOI NPOU3BOJACTBEHHOMH AeSITeIbHOCTH)
AesITeJIbHOCTH NesiTeJIbHOCTH Ye10BeKa
YeJI0BEKa ¢ MO3ULMH

IKOJIOTHYECKOM
0e30macHOCTH

OK 01
OK 02
OK 04
OK 07

Xumusi B OBITY H
MPOU3BOACTBEHHOMN
JeSITENIbHOCTH YEJIOBEKa

O1eHuBaTh NOCJIEACTBHS
OBITOBOM U
MPOU3BOJACTBEHHOM
JIEATCILHOCTH YCJIOBEKA C
HO3UIUNA PKOJIOTHYECKOUN
0e301acHOCTH

Keiic (c yuetom Oynymieit
npoQeccuoHaIbHOM
NESATEeIILHOCTH )
Bo3MoxHEBIE TEMBI KEHCOB:
1. IToTemienue KauMaTa u
BBICBOOOK/ICHHE T'a30BBIX
THIPATOB CO JIHA OKeaHa.

2. bynyue matepuaisl 1715 aBua-

, MAIIMHO- ¥ IPUOOPOCTPOCHHUSI.
3. HoBble maTepuaisl 1iis
COJIHEUHBIX OaTapeil.

4. JlekapcTBa Ha OCHOBE
pacTUTENIbHBIX MTPEnapaToB
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JUCT UBMEHEHUHA U JONOJHEHUM, BHECEHHBIX

B PABOYYIO ITPOI'PAMMY

No N3MCHCHUA, AaTa BHCCCHUA M3MCHCHMA, No CTpaHHullbl C ©3MCHCHHCM,

BbLJIO

CTAJIO

OcHoBaHue:

HOI[HI/ICB JHna BHECCHICTIO U3MCHCHMUA
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AxmeTtoB Buaagucias YUepHusizopu4
IIpenoaaBaresib AUCHMIIUHBI

Xumus

I'ocynapcTBenHOe 0101KE€THOE NIPOdeccnoHaATbHOE 00pa30BaTe/IbHOE

yupexaeHue
«bypsTckuii arpapHublii kouiexx um. M.H. Ep6anosa»

PABOYAS IPOTPAMMA YYEBHOU JACIHUITVIMHBI
Xumus

«O0meodpasoBaTe/IbHbIA HUKID
NporpaMMbl NOATOTOBKH CIIEIHAIMCTOB CPeHero 3BeHa
MO CNeuraTIbHOCTH

40.02.02 IIpaBooxpaHuTeJbHAs AeATEJIbHOCTD



