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1. OBIIASI XAPAKTEPUCTHKA PABOYEN MPOT'PAMMBI YYEBHOI'O ITIPEJIMETA
«OVYIL.07 XUMUSA»

1.1. Heap 1 MecTO AUCHMILJIMHBI B CTPYKTYpe 00pa3oBaTebHON NMPOrpaMMbl

OOmeobOpa3oBaTenpHasi ~ AUCUUIUIMHA  «XWMHSD» ~ u3ydaercss Ha  0a30BOM  ypOBHE B
0011eo0pa3oBaTeIbHOM IHKIIE YIeOHOTO IIaHa OCHOBHOU MpodeccHoHaIbHON 00pa30BaTeIbHOM MPOrpaMMEI
YKPYIHEHHBIX TPYI clielHaibHOCTeH / Ipodeccuii

TpynoeMKoCTh AUCHUIIIMHEI « XUMUS» Ha 0230BOM YPOBHE COCTaBIACT 58 4acoB, U3 KOTOPHIX 58 yacoB
— 0a30BBI MOAYNb U 4 yaca — MpUKIaTHONH Moaylnb (1 pa3zen), BKIIOYAIOIIUI MPaKTUKO-OPUEHTUPOBAHHOE
coJepKaHue KOHKPETHOM Npo¢eccuu Uil CHeNHUaNIbHOCTH.

[IpuknamHoit Momynmp BKIOYaeT OAWH pa3gen. Pasmen 5 «Xumust B OBITY W TPOU3BOJCTBEHHOMN
JeSITeIbHOCTH 4EJIOBEKa» pealmsyercs s Bcex mpodeccuil/crnenuanbHOCTel Ha Marepuane KeHcos,
CBSI3aHHBIX C DJKOJOTHYECKOW OE30MacHOCTHI0O W OIEHKOW MOCIEACTBUN OBITOBOM W TPOM3BOJICTBEHHON
JIESTEIbHOCTH, TI0 OTpacisaM Oymymieit mpodecCHOHATFHON AeSITETFHOCTH O0YYarOIIUXCSL.

Ilepmon oOydeHuss W pacupemeieHUE IO CEMecTpaM OIpelessieT o0pa3oBaTelibHasi OpraHU3aLuUs
CaMOCTOSITETIbHO, C YIETOM JIOTHKH (JOPMUPOBAHMS NMPEIMETHBIX PE3yJIbTATOB, OOLINX U MPOQPECCHOHAIBHBIX
KOMIIETCHIIMH, MEXIPEAMETHBIX CBSI3€ll € JAPYIMMH JUCHMIUIMHAMHA  OOIIEoOpa3oBaTENILHOIO U

o0menpodeccHOHATFHOTO IUKJIOB yU4eOHOTO TUIaHa.

1.2. [lnannpyemblie pe3yJbTaThl OCBOCHUS TUCIIUILTHHBI

1.2.1. lesu 1 3a1a44 AMCUUTIMHBI

®dopMUpOBaHUE y CTYJIECHTOB IMPEICTABJICHUS O XMMHUYECKOW COCTAaBJISIFOIICH €CTeCTBEHHO-HAYYHOU
KapTUHBI MHpa KaK OCHOBBI MPHHATUS PEIICHWHA B JKM3HCHHBIX U IPOM3BOJCTBCHHBIX CHUTYaIUsX,
OTBETCTBEHHOTO MTOBEJICHUS B PUPOIHOM cpejie.

3agaun IUCIHUILIHHBI:

1) chopMupoBaTh MOHMMAHHE 3aKOHOMEPHOCTEH MPOTEKAHUS XUMHUYECKHX MPOIECCOB U SBJICHHN B
OKpYKarolleH cpejie, EJIOCTHON HayYHOH KapTHHBI MUPA, B3aUMOCBSI3U U B3aUMO3aBUCUMOCTH €CTECTBEHHBIX
HayYK;

2) pa3BUTh YMEHHUS COCTABIATH (OPMYIIBI HEOPTaHHMUECKHMX W OPraHWYeCKHX BEIIECTB, YPaBHECHUS
XUMHAYECKHUX PEAKIIUH, 00BSICHATH UX CMBICI, HHTEPIPETUPOBAThH PE3YIbTATHI XUMHUUECKUX IKCIIEPUMEHTOBR,

3) chopMHUPOBaTH HABBIKK MPOBEICHHS MPOCTEHITNX XHMHUYECKUX SKCIIEPUMEHTAIBHBIX UCCIICIOBAHUIMA
¢ COOJIIOJIEHUEM TIPaBUII 0€30IIaCHOTO 00paIleHus ¢ BENIECTBAMHU U JIAOOPATOPHEIM 000PYI0BaHUEM;

4) pa3BUTh YMEHUS HCIIOJIB30BaTh HHPOPMAIIHIO XUMHUECKOTO XapaKTepa U3 Pa3InIHbIX HCTOYHUKOB;

5) cdopmupoBaTh yMEHHS MPOTHO3UPOBATH TOCIEICTBUS CBOCH MACSITETPHOCTH W XUMHYECKHX
MIPUPOJTHBIX, OBITOBBIX M MTPOU3BOICTBEHHBIX TPOIIECCOB,;

6) chopMupoBaTH TOHUMAHHE 3HAYUMOCTH JOCTIDKCHHUH XUMHYECKOH HAayKd M TEXHOJOTHH JUIs

Pa3BUTHS COIMAIBHOM U TPOU3BOICTBEHHOM cep.



1.2.2. IInanupyemble pe3yJbTaThl 0CBOeHUsI 0011e00pa3oBaTeibHOM TUCHUIIMHBI B c00TBeTcTBUU ¢ PI'OC CIIO 1 Ha ocHoBe ®PI'OC COO

Koa n Inanupyemblie pe3yJbTaThl 0CBOEHHS AU CIHUILIMHBI

HaNMEeHOBaHUe

(opmupyembix Oo6urue JAucuuniimHapHble

KOMIIeTeHIUH

OK 01. B yacTi TPy0BOr0 BOCIIMTAHUS: - BJIQZIETh CHCTEMOM XUMHUYCCKHUX 3HAHHM, KOTOPAas BKJIIOYAET: OCHOBOIOJIATAIOIIHE

Bribupars - TOTOBHOCTh K TPYAy, OCO3HAHHE IIEHHOCTH | MOHATHS (XHUMHYECKUN 3JIEMCHT, aToM, JJIEKTPOHHas 000J0YKa aToma, s-, p-, d-

CIoco0bI MacTepCTBa, TPYA0I00He; JJICKTPOHHBIC opouTanu aTOMOB, WOH, MOJIEKYJIa, BaJICHTHOCTb,

pelICHUuA 3aaa4 - T'OTOBHOCTbH K aKTUBHOM ACATCIIBHOCTH | 3JICKTPOOTPULATCIIBHOCTD, CTCIICHb OKHCJICHUA, XUMHNYECCKas CBs3b, MOJIb,

npoQeCcCHOHANL | TEXHOJOTHMYECKONH W COIMANIbHON HANpaBICHHOCTH, | MOJISIpHAs Macca, MOJISIPHBIA O0BEeM, YIJIEPOAHBIA CKeNeT, (yHKIIMOHATbHAS

HOU CIOCOOHOCTh ~ WHUIIMHPOBATh,  IUIAHUPOBATH W | TPYINA, paguKall, H30MEpHUs, H30MEphbl, TOMOJIOTUYECKUN psji, TOMOJIOTH,

JeSITETPHOCTH CaMOCTOSITEBHO BBITIONHATE TAKYIO ICATEIBHOCTD; YIJI€BOMOPOBI, KHCIOPOA- M a30TCOACpIKAIME COCTUHEHUS, OHOJIOTMYECKU

NPUMEHHUTENILHO | - MHTEpEC K pasiudyHbIM cdepam MpodecCHOHATbHON | aKTUBHBIC BelecTBa (YIICBOJBI, XKHUPHI, OCIKK), MOHOMED, MOJUMED, CTPYKTYPHOE

K Pa3IUYHBIM JIeSITeTIbHOCTH, 3BCHO, BBICOKOMOJICKYJIIPHBIC COCIWHCHHUS, KPHCTAIMYECKAs PpEIIeTKa, THUIIBI

KOHTEKCTaM Osaagenue YHUBePCATbHBIMH Y4eOHBIMH | XUMHUYCCKHX peaknuit (OKHCITUTETEHO-BOCCTAHOBUTEIHHEIE, 9K30-U
NMo3HABATEIbHBIMU JeHCTBUSIMM: DHIOTEPMUYECKHE, pEaKIWd HOHHOrO OOMEHa), pacTBOp,  3JIEKTPOJIHTHI,

a) 0a30Bble JJOTHUYECKHE AeiicCTBHS.
- CaMOCTOSTEJIBHO (hOPMYJIUPOBATh U AKTyaJIU3UPOBAThH
po0JieMy, pacCMaTPUBATh €€ BCECTOPOHHE;

- YCTaHaBIWBATh CYNIECTBEHHBI MpPU3HAK WK
OCHOBaHMS JUIS CpaBHEHHs, KJIACCHDUKAIUK U
0000IIIeHNS;

- OmpemenaATh LEeNd  JeATETBHOCTH,  3a/1aBaTh

napameTpbl U KPUTEPUU UX JOCTHKEHUS;
- BBIABJIAATH 3aKOHOMCEPHOCTH W TIIPOTHUBOPCYUSA B
paccMaTpuUBACMBIX SABJICHUAX,

- BHOCUTb KOPPEKTUBBI B JI€ATE€IBbHOCTb, OLIEHUBATH
COOTBETCTBHE PE3YyJbTATOB LIENISAM, OLECHUBATH PHUCKU
IMOCJIEICTBHI JIEATEILHOCTH;

- pa3BHUBAaThb KPEATHBHOE MBILIUICHHE MPHU PELICHUU
JKU3HEHHBIX MPOOIIeM

0) 0a30BbBIE MCCIIE0BATENbCKUE AeHCTBUS:

- BIAJETh HAaBBIKAMH YYCOHO-HICCIICIOBATEIBCKON U
MPOCKTHOM JACSATENILHOCTH, HABBIKAMH pa3pelleHUs
mpooIem;

- BBUBIISITh  NPUYMHHO-CJIEJCTBEHHbIE CBA3U U
aKTyaJIu3upoBaTh 3aJady, BBIIBUTATh THUIOTE3Y €€

HEDIIEKTPOIUTHI, AIIEKTPOJIUTHYECKAs TUCCOINAINS, OKUCIHTENh, BOCCTAHOBUTEND,
CKOPOCTh XHMHYECKOW PEaKIUd, XUMHUYECKOE pPABHOBECHE), TEOPUH M 3aKOHBI
(Teopusi XUMHUYIECKOTO CTPOSHHUSI OpraHudeckux BemecTB A.M. BytnepoBa, Teopus
ANEKTPOJIUTUUECKON Auccouuanuy, nepuoanueckuii 3axoH J[I.M. MeHnneneena,
3aKOH COXPAaHEHUsS MacChl), 3aKOHOMEPHOCTH, CHMBOJIMYECKUI SI3BIK XUMUH,
(haKkTOJIOTUYECKUE CBEJCHHMS O CBOWCTBAX, COCTaBe, IMOJYYCHHH M O€30I1aCHOM
MCIOJIb30BaHUM BOKHEHIIINX HEOPTraHUUECKUX M OPraHMYECKUX BELICCTB B OBITY U
MPAKTHYECKOH IEATEILHOCTH YEI0BEKa;

- YMETh BBISABJISATH XapaKTEPHBIC MPU3HAKH M B3aUMOCBSI3b H3yUYEHHBIX TIOHATHH,
MIPUMEHATh COOTBETCTBYIOIIME TIOHATHUS TIPU OIHUCAHWUH CTPOCHUS W CBOWCTB
HEOPraHWYECKUX U OPraHWYeCKUX BELIECTB M UX MPEBPALICHUN; BBISIBISTH
B3aUMOCBSI3b XMMHUYECKUX 3HAHUM C TOHATUSIMH W MPEICTABICHUSMU APYTUX
€CTEeCTBCHHOHAYYHBIX MTPEIMETOB;

- YMETb HCIOJIb30BaTh HAUMEHOBAHUSI XUMHUUYECKUX COCAMHEHUIN MEXIyHAPOIHOTO
C0103a TEOPETUUECKOU U MPUKIAAHON XMMUHU U TPUBUAIIbHBIC HA3BAHMSI BAXKHEUILIUX
BEICCTB (ITWIICH, alleTHJICH, TIMIEePUH, PeHO, PopMabIAeTyi, YKCYCHAs KUCIIOTa,
TJIMIAH, YTapHBIM Ta3, YIIEKHUCIBIA ra3, aMMHAaK, ralieHas H3BeCTb, HEralieHas
W3BECTh, MHTHEBAs COJA W JPYTUX), COCTaBIATh (DOPMYINIBI HEOPTaHHUYECKUX U
OpraHWYECKUX BEIIECTB, YPAaBHCHUS XMUMHYCCKUX PEAKITUH, OOBSICHATH UX CMBICIH;
MTOATBEPKIAATh XapaKTEPHBIE XMMHUCCKHE CBOHCTBA BEIIECTB COOTBETCTBYIOIIIMHE
AKCIIEPUMEHTAMU U 3alUCIMH YPABHEHUN XUMUUYECKUX PEaKLUi;




pelieHus, HaXOAUTh ApryMEHTHl JUIsl JOKa3aTeIbCTBA
CBOMX YTBEpX/ICHUH, 3a7]aBaTh MapaMeTpPhl U KPUTEPHUU
peIICHHUS;

- aHAJIM3MPOBATH MOJIyYEHHBIE B XOJI€ PELLIEHUS 3aJaun

pe3ynbTaTHl, KPUTHYECKH OIICHHUBAThH ux
JIOCTOBEPHOCTH, TIPOTHO3UPOBATh N3MEHEHHE B HOBBIX
YCIIOBHUSIX;

- yMeTh IEPEeHOCHUTHh 3HAHUS B IIO3HABATENFHYIO H
NPAaKTUYECKYI0 001aCTH KU3HEICIATEIbHOCTH;
- yYyMETb HHTErpUpOBaTL 3HAHUA U3

MPEIMETHBIX 00JIaCTEIH;

- BBIIBUraTh HOBBIE HMIEH, IpeAjaraTb OpUTHHAJIbHbIC
MOJXO/BI ¥ PELLICHHUS;

- CIOCOOHOCTPH MX UCTIOJIL30BAHUS B TO3HABATEILHON U
COLIMAIbHON MTPAKTUKE

pa3HbIX

- yMEThb YCTAaHABIMUBATh NPUHANJICKHOCTb M3YUCHHBIX HEOPTraHUYECKUX U
OpPTaHWYECKUX BEIIECTB K OMNpPEIeNIeHHBIM KJlaccaM ¥ TPYIaM COETUHEHHH,
XapaKkTepu3oBaTh MX COCTaB M BaKHEHIIME CBOWCTBA; OMPEACTSTh BHUIBI
XUMHYECKUX CBs3el (KOBaJIeHTHAs, UOHHAS, METAJUTMYECKasi, BOAOPOIHAS), THIIBI
KPUCTAJUTMYECKUX PEIIETOK BEUIECTB; KIACCU(PHUIIPOBATh XUMIUECKHE PEAKIINH;

- chopMupOBaTH MpeJICTABIICHHUS: 0 XUMHUYECKOMN COCTaBJISIOLIEH
€CTEeCTBCHHOHAYYHOUN KapTUHBI MUPA, POJIM XUMUU B MMO3HAHUU SIBICHUU TTPUPOJIHI,
B (opMHpPOBaHMM MBIIUICHUS W KYJIbTYPBl JIMYHOCTH, €€ (PYHKIMOHATHLHOU
TPaMOTHOCTH, HEOOXOAMMOM ISl pelIeHUs MPAaKTHYECKUX 3a7ad M 3KOJOTHIECKU
000CHOBaHHOT'O OTHOIICHUSI K CBOEMY 3/I0OPOBBIO U MPUPOIHOM Cpee;

- yMeTb NpPOBOAWTH pacueThl MO XHMHUYECKUM (opMylnaM U ypaBHEHUSIM
XUMHYECKUAX peaxiuit c WCTIOJh30BaHHEM (hr3maeckux BEJIMYUH,
XapaKTepU3yIIINX BelIecTBa C KOJMYECTBEHHOW CTOPOHBL: Macchl, o0Bema
(HOpMaJIbHBIE YCTIOBHUS) Ta30B, KOJUYECTBA BEIIECTBA; MCIOJIb30BAaTh CHUCTEMHEIC
XUMHUYECKHE 3HaHWUS U1 TPUHATHAS pPEIIeHWH B KOHKPETHBIX IKU3HEHHBIX
CUTYAITUsIX, CBA3aHHBIX C BEI[ECTBAMY U UX MPUMEHEHHEM

OK 02.
Hcnons3oBats
COBpEMEHHBIE
cpelncTBa
TIOWCKA, aHAITN3a
u
WHTEPIpeTaluu
uHQOpMAIUH U
UHQOPMAIOHH
bI€ TEXHOJIOTUHU
JUTSL BBITTOJTHEHUS
3a1a4
npohecCHOoHAb
HO
JeSITeTbHOCTH

B 00s1acTH IEHHOCTH HAYYHOT0 O3HAHMS:

- c(OpPMHPOBAaHHOCTh MHPOBO33PEHUS,
COOTBETCTBYIOIIIETO COBPEMEHHOMY YPOBHIO Pa3BHTHS
HAayKW W OOIIECTBEHHOW MPAaKTHKH, OCHOBAaHHOTO Ha
JIUanore KyJIbTyp, CIIOCOOCTBYIOIIETO OCO3HAHUIO
CBOETO MECTa B IMOJHUKYJIHTYPHOM MHPE;

- COBEpIICHCTBOBAaHHME S3BIKOBOW M YHTATEIBCKON
KyJIbTYphl KaK CpEACTBAa B3aUMOJCUCTBHUS MEXIY
JIIOJIEMH U TIO3HAHUS MHUPA;

- OCO3HAaHHE LEHHOCTM HAy4YHOH J€ATEIbHOCTH,
TOTOBHOCTH OCYIIECTBIISTH MPOEKTHYIO u
WCCIIEIOBATENBCKYIO JECATENBHOCTh WHAWBHIYAIHHO U
B TpyTIIE;

OBnanenue YHHBEPCAIbHBIMU Y4eOHBIMU

NMO3HABATEIbHBIMU JeHCTBUSIMM:

B) padoTa ¢ MHpopManueii:

- BIIAQJETh HaBBIKAMH TNONyYeHHS HHGOpMALMU U3
HCTOYHUKOB Pa3HBIX THIIOB, CaMOCTOSTECIIbHO
OCYIIECTBIIATH TIOMCK, AHAIM3, CUCTEMATH3ALHUI0 U
MHTEPIPETANI0 HWHPOPMALUK PA3TUYHBIX BUAOB H
¢dbopm mpeacTaBieHus;

- YMETh IUIAHMPOBATh M BBIIONHITh XUMHUYECKUNA DKCIIEPUMEHT (IIPEBPAIICHUS
OpTraHWYEeCKUX BEIIECTB MPH HArpEBaHWU, TMONYUYCHHE AITHIICHA U H3yUYEHUE ero
CBOICTB, KaueCTBEHHBIE pPEaKIMW Ha allbJCTHABI, KpaxMall, YKCYCHYI KHUCIIOTY;
JIeHaTypanus OEJIKOB TpH HArpeBaHWM, I[BETHBIC PEAKIMU OEIKOB;, IPOBOJUTH
peakiui MOHHOTO OOMEHA, OINPENENATh CPEJy BOJHBIX PACTBOPOB, KaY€CTBEHHBIC
peakiuu Ha cynb(ar-, KapOOHAT- U XJIOPH/I-aHHOHBI, HA KATHOH aMMOHHUS; peliaTh
JKCIIEPUMEHTANIbHBIE 3amaun 1o TtemaM "Mertamnsl” wu  "Hemeramnel") B
COOTBETCTBUH C MPABUJIAMH TEXHUKH OS30MIACHOCTH ITPH OOPAIIICHUH C BEIIECTBAMU
U J1abopaTOpHBIM OOOPYIOBaHMEM; IPEICTABNIATh PE3YJIbTaThl XHMHUYECKOTO
JKCIIepUMEHTa B (oOpMe 3amlucu YpaBHEHUWH COOTBETCTBYIOLIMX peakiui U
(GhopMyJIUPOBAThH BHIBOBI HA OCHOBE 3THUX PE3YJIbTATOB;

- YMETh aHAJIU3UPOBATh XUMHUYCCKYI0 HH(pOpPMAIIMIO, IMOIy4aeMyH) H3 pPa3HbIX
MCTOYHUKOB (CPEJICTB MacCOBOW MH(popMaIuu, cetb IHTEpHET U npyrue);

- BJaJE€Th OCHOBHBIMH METOJAaMH HAyYHOTO MO3HAHUS BEIIECTB M XHUMHYECKHX
SIBJICHUI (HAOJIOICHIE, U3MEpPEHNE, SKCIIEPUMEHT, MOACITUPOBAHHE);

- yMeTb NPOBOJUTH pacyeTbl 10 XUMHUYECKHMM (OpMyJlaM H ypaBHEHUSIM
XHMHYECKHX peakiuit c HCIOJIb30BaHUEM (huzmueckux BCJIMYMH,
XapaKTEePHU3YIOMINX BEMIECTBA C KOJWYECTBEHHON CTOPOHBI: Macchl, oOBeMa
(HOpMabHBIC YCIIOBHWS) Ta30B, KOJMYECTBA BEIIECTBA; HCIOIB30BATh CHCTEMHBIC
XUMUYECKUE 3HAHUS [UIsI MOPUHATHS PEHICHUM B KOHKPETHBIX  KHU3HEHHBIX
CUTYaIUsIX, CBI3aHHBIX C BEHICCTBAMHU U UX MPUMEHECHHEM




- CO3/1aBaTh TEKCTHI B Pa3iMYHBIX (opMaTax ¢ y4eToM
Ha3HaueHus HHQOpMALMM M 1EJIeBOH ayIUTOpHUH,
BBIOMpasi ONTUMalbHYI0 (opMy mNpeacTaBleHUS H

BU3yaU3allNu;
- OIIEHHBAThH JIOCTOBEPHOCTb, JIETUTUMHOCTH
nHpOpMAIMN, €€ COOTBETCTBHE TMPABOBBIM U

MOPaIbHO-3THYECKUM HOPMaM;
- WCIOJIb30BaTh CpEICTBA HWH(DOPMALMOHHBIX U
KOMMYHHKAIIMOHHBIX ~ TEXHOJOTMH B  pEIICHHU
KOIrHUTUBHBIX, KOMMYHUKAaTHUBHBIX u
OpraHU3aIMOHHBIX 33/1a4 ¢ COOIIOJIeHHEM TpeOOBaHMit
DPrOHOMHUKH, TEXHHKH OE€30MaCHOCTH, THUTHEHHI,
pecypcocOepeeHus, MPaBOBBIX M ITHYECKUX HOPM,
HOPM MH(OPMAIIMOHHON 0€30M1aCHOCTH;

- BJIA/ICTh HABBIKAMU PACIO3HABAHUS U 3aIIUTHI
uH(popMaIuu, HPOPMAITMOHHON OE30TTaCHOCTH
JIMYHOCTH,

OK 04.
OddexTuBHO
B3aMMO/ICHCTBOB
aTh ¥ paboTaTh B
KOJUICKTHBE 1
KOMaHJIe

- TOTOBHOCTh K CaAMOPA3BUTHIO, CAMOCTOSITEILHOCTH U
CaMOOIPEEICHUIO;

-OBJaJICHUE HaBBIKAMH Y4eOHO-HCCIIEeI0BATENbCKOM,
MPOEKTHOM U COLUAIIBHON JIEATEIIbHOCTH;

OBJaaaenue YHHMBepCaJIbHbIMU
KOMMYHUKATHUBHBIMHM JeiCTBUSIMM:

0) coBMecTHAsS AeATEeJbHOCTh.

- TOHMMaTh H  WCIOJB30BaTh  IPEHMYIIECTBA
KOMaHJHOH U MHONBHYyalbHOH pabOTHI;
- TpUHAMATh IETH COBMECTHOH [I€ATENbHOCTH,

OpraHM30BbIBATh U KOOPIUHHPOBATH JACHCTBUS 10 €€
JOCTHKEHUIO: COCTaBIIAITh J1aH JIEHCTBHH,
pacripenensaTh PoJH C Y4eTOM MHEHUN YYaCTHHKOB
00Cy)XIaTh Pe3yJIbTaThl COBMECTHOM pabOThI;

- KOOPIWHUPOBATh W BBHINONHITH Pa0OTy B YCIOBHSX

pEaIbHOTO, BUPTYAIBHOTO W KOMOMHHPOBAHHOTO
B3aNMOJICUCTBHUS;

- OCYUIECTBIATh  IO3UTHUBHOE  CTPATETHYECKOE
MOBEICHUE B PA3IMYHBIX CUTYalUSAX, MPOSABIATH

TBOPUYCCTBO U BOO6pa)KeHI/Ie, OBITh MHUIIMAaTHBHBIM

- YMETh IUIAHUPOBATh ¥ BBIMONHITh XUMUYECKHN JKCIEPUMEHT (MIpeBpaIlCHUS
OpPraHMYECKUX BEIECTB NPU HArpeBaHWH, IONyYeHHE JTHUJICHA W W3YYEeHHE €ro
CBOICTB, KaueCTBEHHBIE pPEAKIMW Ha allbJCTHUABI, KpaxMall, YKCYCHYI KHUCIIOTY;
JIHaTypanus OCJIKOB MpPH HArpeBaHUM, IBETHBIC PEAKIMHM OCJIKOB; MPOBOIMTH
peakiuu UOHHOTO OOMEHa, OIpPENeNsTh CPely BOIHBIX PacTBOPOB, KaYeCTBEHHBIC
peakiuu Ha cynb(ar-, KapOOHAT- U XJIOPH]I-aHHOHBI, HA KATHOH aMMOHHUS; peliaTh
JKCIIEpUMEHTaIbHBIE 3amadyu  mo TemaMm "Metamisl" u  "Hemeramiel") B
COOTBETCTBUH C MPABUJIAMH TEXHUKHA OS30MaCHOCTH TP OOPAIICHUH C BEIIECTBAMU
U J1a0opaTOpHBIM OOOpYMOBaHHEM; TMPEICTABISATh PE3yJIbTaThl XUMHUYECKOTO
JKCIIepUMeHTa B (OopMe 3aluch YpaBHEHHH COOTBETCTBYIOLIMX peEakiui U
(hopMyJIUPOBAThH BHIBOBI HA OCHOBE 3THUX PE3yJIbTaTOB




OsBJaaenune
JeHCTBUSIMHU:
) NPpUHSTHE ce0sl ¥ IPYTUX JIIOIEd:

- IPUHUMATHh MOTHUBHI U apTYMEHTHI IPYTUX JIOACH npu
aHaJIM3€e Pe3yIbTaTOB ACATEIHHOCTH;

- MpHU3HABATh CBOE IPABO W TMPABO APYTUX JIOAEH Ha
OIIHOKH;

- pa3BUBaTh CIIOCOOHOCTh TOHUMATh MUP C MO3UIHH
JIPYTOTO YeJIOBEKa,

YHUBEPCAJIbHBIMH  PeryJsiTHBHBIMH

OK 07. B 06s1acTH 3KOI0THYECKOT0 BOCTIMTAHMSA: - chopMHUPOBaThH MIPEICTaBJICHU: 0 XUMHYECKOU COCTaBIISIOMICH
CopeiicTBOBaThH - cOPMHPOBAHHOCTb  DKOJOTUYECKOH KYIBTYpHI, | ECTECTBEHHOHAYYHON KapTHHBI MUPA, POJIM XUMHUH B MO3HAHWU SBJICHUN MIPHUPOAEI,
COXPaHCHHIO NMOHUMAHUE  BIUSHHUS  COIMATBHO-D)KOHOMUYECKHX | B ()OPMHUPOBAHUM MBIIUICHUS M KYJIBTYPbl JIMYHOCTH, €€ (YHKIHOHAILHON
OKpYIKaromen MPOIIECCOB HA COCTOSIHUE MPHPOIHON M COIUATBHOM | TPAMOTHOCTH, HEOOXOAUMOMN JUIsl PEUICHUs MPAKTHYSCKUX 3a/1ad M JKOJOTHYCCKU
cpepl, cpepl, OCO3HaHNE r100aJIbHOTO xapakTepa | 000CHOBaHHOT'O OTHOIICHUSI K CBOEMY 3/I0POBBIO U MIPUPOHOM Cpee;
pecypcocOepexe | IKOJIOTHUYSCKUX MPOOIIeM; - YMeTh COOJIIOaTh MpaBUiia YKOJOTHUECKH 11eJIeCO00pa3HOro MOBEACHHS B ObITY U
HUIO, IPUMEHSTh | - TUIAHUPOBAaHUE W OCYIIECTBICHUE JCUCTBUHA B | TPYMOBOU JEATEILHOCTH B IIENSIX COXPAaHCHHS CBOETO 3JI0OPOBbS U OKpYKaroIiei
3HaHUs 00 OKpY’)Kalllled Cpele Ha OCHOBE 3HAHUS LENEH | IPUPOJHOM Cpeabl; YUUTHIBaTh OINACHOCTH BO3JECUCTBHSI HA >KUBBIE OpPraHU3MBbI
NU3MCECHCHHNUN YCTOfI‘IHBOFO Pa3BUTHA YCJIOBEYCCTBA, OIMPECACIICHHBIX BCHICCTB, INOHUMAsA CMBICJI ITOKa3aTC/Id Hpe):[eﬂbHOfI HOHYCTHMOﬁ
KJIMMAaTa, AKTUBHOE HETPUSATHE JEHCTBUM, MNPUHOCIIIUX Bped | KOHIICHTPAIMH
TIPUHIIHITBI OKpyKarolei cpene;
OepexIIMBOTO - yMeHHe  TIpPOTHO3UMPOBaTh  HEOIAaronpusTHEHIC
MIPOU3BO/ICTBA, OKOJIOTHYECKHE  TMOCHCICTBHS  MPEINPUHUMAEMBIX
3 PEeKTUBHO JIeHCTBUI, IPe0TBpAIaTh UX;
HeﬁCTBOBaTBB - pacHiMp€HHUC OIbITa ACATCIbHOCTHU 3KOJIOTUYECKOM
T-Ipe3BIJI‘-IaI‘/'IHBIX HaIlpaBJICHHOCTH;
CHUTYaIHsIX - OBJIaJICHUE HaBBIKAMHU YueOHO-HCCIIeI0BATEIbCKOM,

MPOEKTHOM U COUUANIBHON JIEATEeJIbHOCTH;
IK*...

L NK ykasbiBatoTcs B cooTBeTcTBMM ¢ DIOC CMNO peanunsyemoit npodeccum / cneyanbHoOCTH




2. CTPYKTYPA U COAEP KAHUE JUCIHUIIJINHBI

2.1. TpynoeMKoCTb 0CBOEHHS TUCHUTIIMHBI

Bun yuebnoit paboThI

O0BeM yacoB

MakcuMmanbHas yaebHas Harpy3Ka (Bcero)

58
O0s3aTenbHas ayJUTOPHAS yueOHas Harpy3Ka, B TOM YUCIIC 58
TEOPETUYECKUE 3aHITUS 18
MPAKTUYECKUE 3aHSATHS B TOM YHUCIIC 16
podeCCHOHATFHO OPUCHTHPOBAHHOE COCPIKAHNE 4
KOHTPOJILHBIE paOO0ThI -
CamocrosTenpHast paboTa 00y4Jaromerocsi, B TOM yHcie 6
Pa3paboTka WHAMBHTyaTLHOTO IPOCKTA -
ITpomexxyTouHas arrecTanus (3K3aMeH ) 2

Koncynsranumu




2.2. Conep:kaHue AUCHHILTHHBI

Koab! 00mux
KOMIeTeHIuii
(yxa3aHHBIX B
pasneine 1.2) u

CojaepixaHune y4eOHOro MaTepHalia, IPAKTHYECKHE 3aHATHS, CAMOCTOsITeIbHAsI padoTa JINTHOCTHBIX
Haumenopanmue 0GyqaroImMXCst O0bém MeTanpeIMeTHBIX,
pa3fenoB H TeM 4acoB NnpeaMeTHBIX
pe3yJbTaTOB,
¢popmupoBanuio
KOTOPBIX
CIoco0CcTByeT
3J1eMeHT MPOrpaMMbl
1 2 3 4
OCHOBHOE coiep)KaHue 38
Paznen 1. OcHOBBI CTpOEHHUS BellecTBa
Tema 1.1. OCHOBHOE COJIEp)KaHNE 8 OK 01
Crpoenue atomoB | Teopernueckoe o0ydeHHe: 6
XUMHYCCKUX CoBpemeHHass MoJelb CTpoeHHs aroMa. CHMBOJIMYECKHN S3BIK XUMHA.XUMHYECKHH DIIEMEHT.
SJIEMCHTOB 1 DOnexktpoHHass KoHpuryparms atoma. Kiaccudukanus XHMHYECKHX 3JIE€MEHTOB (S-, P-, d-2JIE€MEHTHI).
nmpupoaa BanenTnsle 3EKTPOHBI. BanenTtHOCTS. OneKTpoHHas pHupoJa XUMHUYECKON CBSI3H.
XUMHYCCKOH CBSI3U | DIIeKTPOOTPHUIATENBHOCTE. BHIbI XUMUYECKOH CBsA3H (KOBAJIEHTHAS, HOHHAS, METAIUIMYECKAS, BOJIOPO/THAS)
U c1iocoObl ee 00pa3oBaHus
JlaGoparopnas pabora Nel: 2
Pemenne 3agannii Ha UCTIOIB30BAHUE XUMHUECKON CUMBOJIMKHN U Ha3BaHUHN COEIMHEHHUN 110 HOMEHKJIAType
MEXIYHAPOIHOTO COI03a TEOPETHYECKOW M NPUKIAAHOW XUMHHM ¥ TPUBUAIBHBIX Ha3BaHUM s
COCTaBJICHUSI XUMUYECKUX (POPMYII JIBYXaTOMHBIX COCAMHEHHH (OKCHIOB, CYyIb(QHIIOB, TUAPUIOB H T.II.) U
JIPYTHX HEOPraHMYECKHX COEIMHEHUH OT/IEIbHBIX KJIACCOB.
CamocrosiTenpHas paboTa: Y CTaHOBJICHHE CBSI3M MEXKAY CTPOCHHEM AaTOMOB XMMHUYECKHX 3JIEMEHTOB U 1
MEPUOANYECKUM H3MEHEHHEM CBOMCTB XHMHYECKHX JJIEMEHTOB M WX COEIMHEHHWH B COOTBETCTBHUU C
nosioskeHueM Ileproauueckoil CHCTEMBI.
Tema 1.2. OCHOBHOE COJIEpKaHNe 8 OK 01




ITepuoanueckuit
3aKOH W Ta0nuia
H.N. MenneneeBa

Teopernueckoe oOydeHne

Tlepuonuueckas cucrema xumuieckux siaeMenToB J[.U. Menneneepa. uznueckuii cMbICT
Ilepnoanueckoro 3akona J[.1. MenaeneeBa. 3akOHOMEPHOCTH U3MEHEHUS CBOMCTB XUMHUECKHUX
3JIEMEHTOB, 00pa3yeMbIX UMU TPOCTHIX U CIIOKHBIX BEIIECTB B COOTBETCTBHU C MOJ0KEHUEM XHMUYECKOTO
anemeHTa B [leproanueckoii cucteMe. MUpoOBO33peHUYECKOE U HAYUHOE 3HaueHue [leproanyeckoro 3akoHa
JI.1. Menneneena. IIporrosst .M. MenneneeBa. OTKpBITHE HOBBIX XUMHUYECKUX JICMEHTOB.

OK 02

[Tpaktuaeckas padoraNel

Perenue npakTHKO-OPUEHTUPOBAHHBIX TEOPETUUECKUX 3aJaHNH HA XapaKTEePU3aIHI0 XUMUYECKUX
3neMeHTOB «MeTanyeckie / HeMEeTaUINIeCKHe CBOMCTBA, SIEKTPOOTPHLATEIEHOCTh XUMHIECKUX
3JIEMEHTOB B COOTBETCTBUH C HX AJICKTPOHHBIM CTPOCHUEM H MOJIOKEHUEM B IIEPUOIMIECKON CHCTEME
xumMuueckux semenToB .M. MennaeneeBa»

Pazgen 2. Xumuueckue peakiuu

Tema 2.1. Tumsl
XUMHAYECKAX
peakiuit

OCHOBHOE COJEpKaHHE

Teopernueckoe oOydeHue

Knaccudukarus v THIIBI XHMUYECKHX PEaKIUi C y9acTHEM HeopraHndecKuX BemlecTB. CocTaBleHUE
YpaBHEHUH peakIuii COSTUHEHUS, PA3JIOKCHUS, 3aMEIICHIsI, 0OMEHA, B T.4. PEaKIIMi TOPEHHUs, OKUCIICHHUSI-
BOCCTAHOBJICHHUSI.

YpaBHEHUS OKUCIEHUSA-BOCCTAHOBIEHUA. CTeneHb oKuciaeHusl. OKUCIUTENb U BOCCTAHOBUTEIIb.
CocrapieHue U ypaBHUBaHUE OKUCIUTEIHPHO-BOCCTAHOBUTEIBHBIX PEAKIIUA METOIOM IJIEKTPOHHOTO
b6amanca. OKUCIUTEIHLHO-BOCCTAHOBUTEIBHBIE PEAKITUH B TIPUPOJIC, TPOU3BOICTBEHHBIX MPOIEccax U
JKU3HENEATETbHOCTH OPraHu3MOB

JlaGoparopHas paborta No2

KOHI/I‘ICCTBGHHBIC OTHOIIICHHUS B XHWMHHU. OCHOBHbIe KOJIMYECTBCHHBIC 3aKOHbBI B XMMHU MU PACUYCTHI I10
YPaBHEHUSAM XUMHUYECKUX peakiuii. MoJib Kak eJMHUIIA KOJHUYeCTBa BemecTBa. MossipHast Macca. 3aKOHbI
COXPaHEHHUs MacChl W 3HEPruu. 3akoH ABoraapo. MosspHbili 00beM ra3oB. OTHOCHTEIbHAS IJIOTHOCTh
ra3oB. PacueTsl 1o YpaBHCHUAM XUMUYCCKUX peaKqu/'I C HCIIOJIb30BaAHHUEM MAcCCHI, O6T)eMa (HOpMaHBHLIe
YCIIOBHS1) Ta30B, KOJHUYECTBA BEIECTBA

OK 01,

Tema 2.2.
DIEKTPOIUTUYECKAS
JHUCCOIAIUS 1
HMOHHBIN 00MeH

OcHOBHOE cofepKaHne

JlaGopatopHas padoTaNe3

Peakniuu vonHoro ooMeHa

OK 01
OK 04

Paspgen 3.

CtpoeHue u CBOICTBA HEOPTAHWYECKIX BEIIECTB

Tema 3.1.
Knaccuduxanms,

OcHOBHOE cofiepKaHNe

10

TeopeTquCIcoe 06yquI/Ie

OK 01

10




HOMEHKJIaTypa U ArperaTHble COCTOSIHUS BELIECTB M BOJIOPOJHAS CBsI3b. TBEp0e, KHUIKOE U ra3000pa3HOe COCTOSIHUE OK 02
CTpOEHHE BemecTB. Kncnotsl 1 ux cBoiictBa. KuciaoTsl Kak 37€KTPOIUTEL, UX KJIACCU(DUKAIMS [0 PA3TUYHBIM
HEOPraHMYEeCKUX npusHakaM. OCHOBaHMS U UX cBOMcTBA. OCHOBaHMS KaK 3JIEKTPOJUTHI, X KIACCU(PUKALNS 10 Pa3INIHbIM
BEILIECTB npusHakaMm. Cosn u ux cBorcTsa. Conu Kak 351eKTposuThl. Colln cpeiHue, KUCIIbIe 1 OCHOBHBIE.
Cocrasnenue GopMy 1 onpeaeneHye o GopMyaM Kiacca HEOPraHUUYECKUX COSANHEHNH
Jlaboparopnas padota Ne 4
I'eneTnyeckas CBsI3b MEXKIY KlaccaMH HEOPTaHHMYECKUX COCTMHEHUM 2
Paznen 4. CtpoeHue U CBOMCTBA OPraHUYECKUX BEIICCTB 22
Tema 4.1. OCHOBHOE COJEpKaHHE 4 OK 01
Knaccuduranmus, Teopernueckoe o0ydyeHne 2
CTpOCHUE U IlosiBneHue U pa3BUTHE OPraHUUYECKON XUMUU Kak Hayku. IIpenmer oprannueckoi xumuu. Mecto u
HOMEHKJIaTypa 3HAaYCHUE OPTraHNYECKOM XUMHUH B CHCTEME €CTECTBECHHBIX HaYK.
OpTaHUYECKUX XUMHUECKOE CTPOEHHE KaK MOPSI0K COSANHEHHST aTOMOB B MOJIEKYJI€ COTJIACHO MX BaeHTHOCTH. OCHOBHBIC
BEIIIECTB MOJIOKEHUSI TEOPHUH XHMMHYECKOI'O CTPOEHHS OpraHmdeckux coeauHeHuit A.M. bytneposa. YrieponHslii
CKEJIET OPraHW4YeCKOM MOJEKYNbl. 3aBUCUMOCTb CBOMCTB BEIIECTB OT XHMHUYECKOI'O CTPOEHHS MOJIEKYIL. 2
H3omepus U H30MEpHI.
[Monsitrie o ¢yHKUMOHANBHOW Tpynme. Paankan. [IpuHOMNBL KiIaccUPUKAUU OPraHUYECKUX COCIMHEHHH.
MexayHapoHasi HOMEHKJIATypa W NPUHLMIB HOMEHKJIATYpbl OpraHMYecKuX coeanHeHui. [lonstue 00
a30TCOJIEpXKALINX COCOUHEHUSIX, OMOJIOrMYEeCKN aKTUBHBIX BellecTBax (yrieBojax, )KHUpax, Oeimkax u Ap.),
BBICOKOMOJIEKYJISIPHBIX COCMHEHMSIX (MOHOMED, IOJIMMED, CTPYKTYPHOE 3BEHO)
JlaboparopHas padora Ne5 5
IlosyueHne 3THIIeHa, alleTUIIEHA, U3YUeHHE UX CBOMCTB.
Tema 4.2. CpotictBa | OcHOBHOE comepKaHNE 14 OK 01
OpTaHNYECKUX Teoperuueckoe o0yueHue 4 OK 02
COCIMHCHHI OU3NKO-XUMHUECKHE CBONCTBA OPraHWYECKHUX COENWHEHUH  OTHENBHBIX KIAcCOB  (OCOOEHHOCTH OK 04
KJaccu(pUKallMd W HOMEHKJIATYpbl BHYTPH KJlacca; TOMOJIOTMUYECKHH psia U ofmias Gopmyia; U30Mepus;
(du3NUecKue CBOWCTBA; XMMUYECKHE CBOMCTBA; CITOCOOBI OTY4CHHUS):
— TpeJeNbHBIC YIIeBOAOPONAbI (IKAHBI M IUKJIOATKaHBI). ['OpeHHMe MeTaHa KaK OJMH W3 OCHOBHBIX 2
MCTOYHUKOB TEIUIa B IPOMBIIUIEHHOCTH U ObITY. CBOICTBAa MPUPOAHBIX YTJIEBOJIOPOJOB, HAXOXKACHUE B
NpUpOJie U IPUMEHEHUE aJIKaHOB;
— HeTpeJeNbHbIe (ATKEHBI, aIKWHBI M aJIKaJUCHbI) U apOMaTHIeCKUe YTIeBOA0pOoIbl. ['opeHre areTuieHa Kak
HCTOYHUK BBICOKOTEMIIEPATYPHOIO IUNIAMEHHM JJIs1 CBApPKH U PE3KH METAJLJIOB
JlaGoparopnas pabota Ne6
«XUMHUYECKHE CBOICTBA OJHOATOMHBIX 1 MHOTOATOMHBIX CITUPTOB)» 2

11




— KHUCJIOPOJICOJICPIKAIIUE COCTUHECHHS (CIIUPTHI M (DEHOJIBI, KAPOOHOBBIC KUCIOTHI M A(UPHI, albJCTHIBI U
KETOHBI, XKHUPHI, yriieBoasl). [IpakTnyeckoe mpuMeHeHNne STUIICHTIIMKOIS, TIUIepuHa, ¢peHomna. Ilpumenenne
(dopManpreruaa, aneTalblAerua, YKCYCHOM KHCIOThI. Mblda Kak COJM BBICIIUX KapOOHOBBIX KHUCIOT.
Moromniue cBoMcTBa Mbljla

— a30TcolepiKalne COeAMHEHUS (aMHUHBI M aMHHOKHCIIOTHI, OeNKH). BBICOKOMONEKYISIpHBIE COEAMHEHUS
(cuaTeTHMYECKHE W OWMOIIOTMYECKH-aKTHBHBEIE). MOHOMep, momuMep, CTpyKTypHOoe 3BeHo. [lommmepusarms
JTUJIEHA KaK OCHOBHOE HAIIPaBJICHUE €T0 HUCIOIb30BaHUS.

I'ermeTndeckast cBsI3b MEXKIY KJIaccaMy OPTaHUIECKUX COSIMHEHNN

JlaGopaTtopHast pabota Ne7
«OKHCIIeHUE CITUPTA»

JlaboparopHas padorta Ne§
«XUMHUYECKHE CBOHCTBA KaPOOHOBBIX KHCIIOTY

JlaboparopHas pabora Ne9
«DPHU3UKO—XUMHUYECKHE CBOMCTBA IIFOKO3bD»

[Tpaktuueckue 3ausaTUS No2

CBoifcTBa OpPraHMYECKHMX COCOUHEHHH OTHENbHBIX KJIAacCOB (TpUBHAIbHAA M  MEXKIyHapOAHAas
HOMEHKJIaTypa, XMMHUYECKHE CBOWCTBA, CHOCOOBI MOJIyYeHHS): NpeAeNbHbIE (aJKaHbl M LHUKJIOAJKAHbI),
HeTpenenbHble (ATKEHBI, ATKUHBl U aJKaJIMeHbl) U apoMaTW4ecKue YTIIeBOJOPOJbl, CIHHUPTHI U (EHOIBL,
Kap6OHOBBIe KHCJIOThI U 3(1)I/Ipbl, AIbACTHU/IbI U KETOHBI, aAMUHBI 1 aMHUHOKHCJIOTBI, BBICOKOMOJICKYJIAPHBIC
COCIMHEHMS. 3aJaHMsl Ha COCTABICHHE YPAaBHEHUH XMMHMUYECKHX DPEAKIMH C y4acTHEM OPraHHYECKUX
BEIIECTB Ha OCHOBAaHHMH UX COCTaBa U CTPOEHUS

CocraBreHue cxeM peaknuid (B TOM 4YHCIE IO TPEAJIOKEHHBIM IEeMOYKaM IpeBpalleHuil),
XapaKTepU3YIOUINX XUMUYECKHE CBOMCTBA OPraHMYECKUX COCIWHEHUH OTIENIBHBIX KJIacCOB, CIIOCOOBI MX
NOJY4YEeHUs] M Ha3BaHHE OPraHWYECKUX COCOUHEHHH 110 TPHUBHAIBHOM WIM MEXIyHapOTHON
CHUCTeMaTHYeCKOH HOMEHKJIaType.

Pemenne npakTUKO-OpUEHTHPOBAHHBIX TEOPETUUYECKUX 33JaHUI Ha CBOWCTBA OPTaHMYECKUX COEIMHEHUI
OTJICNBHBIX KJIACCOB

Jlaboparophas padora Nel0
«DusnvecKre ¥ XUMHYIECKHE CBOWCTBA OEIIKOB

[IpodeccnonanbHO-OpUESHTHPOBAHHOE COIEP)KaHme (Coep KaHue MPUKIATHOTO MOTYJIS)

Pasznen 5.

XuMus B OBITY ¥ POU3BOJICTBEHHOM IE€ATEIbHOCTH YeJIOBEKa

Xumust B ObITY
MPOM3BOJCTBEHHON

OcHOBHOE cofepKaHne

Teopernueckoe oOyueHne

OK 01
OK 02
OK 04
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JACATCIBHOCTH
YCJIIOBCKa

IIpakTrueckue 3anaTus Ne3

Ilonck w aHanmu3 KEWCOB O NPHMEHEHHHM XWUMHYECKHX BEMIECTB M TEXHOJOTHHA C y4eToM OymyIiei
npodecCHOHANBHON AEATENFHOCTH MO0 TeMaM: Ba)KHEHIIINE CTPOUTEIbHBIE MaTepHaibl, KOHCTPYKLIUOHHBIE
MaTepHajbl, KpacKH, CTEKJIO, KepaMHKa, MaTephalibl AJS SIEKTPOHUKH, HAHOMATEpUANbl, TEKCTUIILHBIC
BOJIOKHA, MCTOYHHMKM JHEPIUH, OPraHHYECKHE U MHUHEpaJbHblE yNOOpEHUs, JIEKapCTBEHHBIC BEILECTBA,
OBITOBAST XUMFISL.

3ammra:IIpeacraBieHue pe3yabTaToOB pelieHHs KeHCcoB B (popMe MUHHU-IOKIIAa ¢ Ipe3eHTalueH
IIpomexyrounas arrectarnms (audQepeHITpOBaHHBIHN 3a9€T)

OK 07

Bcero

58
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3. YCJIOBUs PEATIM3AIIUN JUCHHUITJIMHBI

3.1. MaTepuajbHO-TEXHHYECKOE 0O0ecneyeHne

st peanu3anyuy NporpaMMbl TUCIUTUIMHBL TOJDKHBI OBITH MPEAYCMOTPEHBI CIIeTyOIIHe CIIeHaIbHbIE
MOMETIEHS: YIeOHBIH KaOMHET XUMUH H/IITH YIeOHOM XUMHYECKOH Tab0opaTopum.

Oo6opyaoBaHue y4yeOHOro KaOuHeTa (HAIJISIHbIE MOCOOMA): HAOOPHI MIAPOCTEPKHEBHIX MOAETEH
MOJIEKYJI, MOJENU KPUCTAUIMYECKUX PEIIETOK, KOJUIEKLUH MPOCThIX U CIOXHBIX BEIECTB W/WIN KOJJICKLMH
MOJTMMEPOB; KOJUIEKIIMS TOPHBIX IMOPOA M MHHEpaJoB, Tabiuia MeHneneeBa, yaeOHble (UIBMBI, ITU(PPOBLIC
o0pa3oBaTeIbHbIE PECYPCHI.

Texnuyeckue cpeacTBa 00y4eHHs1: KOMIBIOTEP C YCTPOWCTBAMU BOCIIPOM3BEACHUS 3ByKa, IPUHTED,
MYJIbTUMEINA-TIPOCKTOP C IKPAHOM, MYyJIbTUMEINIHAS JOCKA, yKa3Ka-IIPE3eHTEP A IPEe3CHTalNH.

Oo6opyaoBaHue JadopaTopuu U padouyux MecT Ja0OpaTOPHU: MEH3YPKH, NMUTIETKU-KAEIbHUIIB,
TEPMOMETPBI, MHUKPOCKOTI, JIyTbl, IPEAMETHbIC U MOKPOBHbIC CTEKJa, TUIAHIIETHI Ui KaleJIbHbIX peakiui,
¢unbTpoBanbHas Oymara, MPOMBIBAJIKH, CTEKJSHHbIE TPOOHPKH, PE3MHOBBIE NpoOKH, (HoHApHKH, HAOOD
PEaKTHBOB, CTEKJISIHHBIC MAJIOYKH, IITATHBBI JUISI MPOOHMPOK; MEPHBIE LWIMHAPBI, BOPOHKH CTEKISTHHBIE,
BOPOHKH JAeNuTeNnbHbie umuHaprdeckue (50-100 mit), cTynmku ¢ mecTukoM, GpappopoBbie YaliKy, MTHHIETHI,
(GunbTpel OyMaXKHBIe, BaTa, Mapis, YacOBbIE CTEKIIA, HJEKTPOIUIMTKHY, J1a0OPaTOPHBIE MITATHBBI, CIIMPTOBLIC
TOPEJIKY, CITUYKH, TPUOOP M1 MOJIYYCHUS Ta30B (WM IPOOHMPKA C ra300TBOJHON TPYOKO¥), AepiKaTenu s
npoOUPOK, CKISIHKH JJIsl XpaHEHUs] PeakTUBOB, pa3faTOYHbIC JIOTKH;, XUMHU4Ueckue crtakadsl (50, 100 u 200
MJT); LIMATENH; THHLETHI; TUTENbHBIE MIMIIIBI; CEKyHJOMEPHI (TaiiMepbl), MepHbIe pooupku (Ha 10-20 mi) u
MepHBbIe KoJ0bI (25, 50, 100 u 200 mi), BonsHast 6aHsi (MJIM TEPMOCTAT), CTEKIISTHHBIE TIaJIOYKH; KOHHYECKHE
koObr st TuTpoBaHus (50 m 100 MIiI); WHAWKATOPHBIE IOJIOCKW Jisi ompenenenus pH u cranmaptHas
WHIMKATOPHAS MIKaJIa; YHUBEPCATLHBIA HHAUKATOD; TumieTky Ha 1, 10, 50 mu (vmm mo3atops Ha 1, 5 1 10 M),
OropeTkH uIsi TUTpOoBaHUs, MenuiuHckue mmpuibl Ha 100—150 M, maGopaTopHble W/WIIH aHATUTUYECKHE
Becsl, pH-MeTphl, cymmibHbIN mKkad, 1 ap. 1adopaTopHoe 000pyI0BaHHE.

3.2. Y4eOHO-MeTOAMYECKOE OOecIeYeHne

1. Ans peanuzanuu nporpamMMel OMOIMOTeYHbIH GoHA 00pa3oBaTeIbHOM OpraHu3aliuy J0JDKEH UMETh
NeYaTHbIE W/WINM 3JEKTPOHHBIE O0pa3zoBaTelbHble M HMH(POPMALMOHHBIE PECYPChHl, PEKOMEHIOBAHHbBIE JUIS
UCIIOJIb30BaHMs B 00pa30BaTEIbHOM MPOLIECCEe, HE CTaplle S5 JIeT C MOMEHTA W3JaHusl.

2. PexomenayeMmble meyaTHble H3AAaHUS M0 pealn3aluu 0011eo0pa3oBaTeIbHON JUCLIUIUTUHBL

MMPEACTABJICHBI B METOANYCCKHUX PEKOMCHAAIMAX 10 OpraHu3anuun O6y‘-IeHI/I$I.
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4. KOHTPOJIb 1 OHEHKA PE3YJIBTATOB

OCBOEHUA JUCHHUITIJIUHBI
Ne | OK/IIK Monayas/Pa3znen/Tema Pe3yabTar o0yuenus Tunbl OLEHOYHBIX MEPONPUITHI
| | OcHoBHOE conepikaHue
1 Pazgen 1. OcHOBBI @DopMyaupPoOBaTH 6a30BbIE
CTPOEHHS BEIIeCTBA MOHSATHSA ¥ 3aKOHbI XUMHU
1.1 [ OK 01 CrpoeHue aTOMOB CoCTaBIATh XUMHUIECKUE 1. Tect «CTpoeHne aTOMOB
XUMHYECKHX JIEMEHTOB U |(POPMYIIBI COeAMHEHUH B XUMHYECKHX 3JIEMEHTOB U IPUPOJIa
MPHUPOJIa XUMUIECKON COOTBETCTBHH CO CTCTIICHBIO |XUMHUYECKOU CBSI3MY.
CBS3H OKHCIIEHUST XUMUYIECKIX 2. 3ama4yn Ha COCTaBIICHUE
3JIEMEHTOB, UCXOJS U3 XUMHYECKUX (POPMYIT TBYXaTOMHBIX
BaJICHTHOCTH U COeIMHEeHMI (OKCHUIIOB, CYIb(HUIOB,
ANEKTPOOTPHULIATENIFHOCTA  (THIPHIIOB H T.IL.).
3. 3agaHus Ha UCTIOIH30BAHUE
XUMUYECKON CUMBOJIMKU U Ha3BaHUU
COEJIMHEHUI 10 HOMEHKJIAType
MEXJIyHapOIHOTO COr03a
TEOPETUYECKON U NPUKIIaJHON XUMUU
" TPUBUAJIBHBIX Ha3BaHUN JJIsA
COCTaBJICHHSI XUMHUYECKUX (HOpMYIT
JIBYXaTOMHBIX COCIMHEHNHN (OKCHIOB,
CyJb(QHIOB, TUAPUIOB U T.I.) U
IPYTHX HEOPTAaHMYECKUX COCINHEHUH
OTJICIIBHBIX KJIACCOB
1.2 | OK01 Ilepuomgmueckuii 3akoH 1 | XapaKTepru30BaTh 1. Tect «Merammuueckue /
OK 02 tabnuia .M. Menneneena | XUMUYECKHE JIEMEHTHI B HEeMETaNIMYeCKHe CBOMCTRA,

COOTBETCTBHU C UX
MIOJIOKEHNEM B
IIEPUOTUUECKON CUCTEME
XMUMUYECKUX JIEMEHTOB
H.N. MenneneeBa

ANEKTPOOTPHUIIATENIEHOCTD U CPOJICTBO
K JIEKTPOHY XUMHUYECKHUX 3JIEMEHTOB
B COOTBETCTBHE C UX DJICKTPOHHBIM
CTPOCHHEM U TIOJIOKEHHUEM B
IIEPUOINYECKOI CUCTEME
XAUMUYECKUX deMeHToB J[. 1.
MeneneeBay.

2. [IpakTudeckue 3agaHus Ha
YCTaHOBJICHUE CBSI3U MEXTY
CTPOCHHUEM aTOMOB XUMUYIECKUX
3JIEMEHTOB H MEPUOTUUECKUM
U3MCHCHHEM CBOMCTB XUMHUYCCKHX
3JIEMEHTOB U UX COEJIMHEHU B
COOTBETCTBHHU C MOJOKEHUEM
[Iepuoaunueckoii cucreme.

3. IIpakTHKO-OpUEHTUPOBAHHBIC
TEOPETUYECKUE 3aIaHUsI HA
XapaKTEPHU3AIUI0 XUMUICCKUX
3JIeMEHTOB: «MeTtayummyeckue /
HEMETaJUIMYECKUE CBOMCTBA,
3JIEKTPOOTPHUIIATETLHOCTh U CPOJICTBO
K 2JIEKTPOHY XMMHUYECKUX IIEMEHTOB
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OK/IIK Monyas/Pa3aen/Tema Pe3yabTat 00yuenus Tunbl 01IeHOYHBIX MEPONPUATH I

B COOTBETCTBHE C UX IJICKTPOHHBIM
CTPOCHUEM U MOJIOKEHUEM B
MEePUOINYECKON cUcTEME
XUMUYECKUX IJIEMEHTOB

J.. MenneneeBay

XapakTtepusoBath THIIBI | KoHTpoabHas pagora
XHMHYECKHX peaKknuii «CTpoeHmne BemecTBa u
XHMHYECKHE PeaKIum)

Paszgen 2. Xumuueckue
peakuuu

OK 01 Turel XuMu4ecKux CocTaBnaThk peakuuu 1. 3amaun Ha cocTaBiIeHUE

OK 04 peakuui COEIMHEHMS], PA3JIOKEHUS, |ypaBHEHHH PEaKIIViA:

o0OMeHa, 3aMelIeHus, — COeIMHEHN, 3aMEIIECHUs,
OKHCITUTENBHO- pas3nokeHust, 0OMeHa;
BOCCTAHOBUTEJIbHbIE — OKHCJIUTENIBHO-

peaxkuuu BOCCTaHOBUTEJBHBIX PEAKLUH C
UCIIOJI30BaHUEM METOJIa
AIIEKTPOHHOTO OayaHca.

2. 3amayn Ha pacdeT MacChl BEIIeCTBA
nim o0bpéMa

ra3oB [0 U3BECTHOMY KOJIUYECTBY
BEIIECTBA, Macce Wik 00BbEMY OTHOTO
13 YYacTBYIOLIUX B PEaKUN
BEILECTB; PacuEThbl

Macchl (00béMa, KOJTHMUSCTRA
BEILIECTBA) IPOAYKTOB PEAKLUH, €CIIN
OJTHO M3 BELIECTB NMEET MPUMECH

DIIEKTPOIUTHYECKAS CocTaBsiTh ypaBHEHHUS 1. 3aganus Ha cocTaBiacHUE
JUCCOLMAIMS U MOHHBIM | XUMHYECKHUX peaKkiuu MOJIEKYJIAPHBIX 1 MOHHBIX PEAKINN C
o0MeH HOHHOTO OOMEHA C yYacCTHEM |y4acTHEM KHCIIOT, OCHOBaHUH U
HEOpPTaHWYECKUX BEIIECTB  [COJIEH, yCTaHOBJIEHHUE U3MEHEHUS
KHCJIOTHOCTH CPEIbl

2. JIabopatopHas pabota "Twurbt
XUMHUYECKUX peaxiuil”

Paznen 3. Ctpoenne u HccnenoBarts crpoenne 1 (KoHTposabHas padora

CBOMCTBA CBOICTBA HeOpraHuieckux |«CBOMCTBA HEOPraHNYECKUX
HEOpraHu4ecKuXx BellecTB BelecTB»
BEIIECTB
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OK/IIK

Monyas/Pa3aen/Tema

Pe3yabTaT 00yueHust

Tunbl 01IeHOYHBIX MEPONPUATH I

3.1

OK 01
[K..

Knaccudukarnus,
HOMEHKJIATypa U CTPOCHHE
HEOPraHMYECKUX BEIIECTB

Knaccupunuposats
HEOpPraHMYeCKHe BEIIeCTBa B
COOTBETCTBHU C UX
CTPOCHUEM

1. Tect «<HoMeHkaTypa 1 Ha3BaHUE
HEOPraHMYECKHUX BEIIECTB UCXOAS U3
X XUMHUYECKOH (QOPMYITBI TN
COCTaBIICHHE XUMHUECKON POPMYJIBI
HCXOJISl N3 Ha3BaHMsI BEIIECTBA TTO
MEXIYHAPOAHOU WM TPUBUATIBHOU
HOMEHKJIAType».

2. 3aga4n Ha pacyeT MacCOBOU JOJIH
(Macchl) XUMHYECKOTO JIEMEHTa
(coenmHeHWs) B MOJIEKYIIE (CMecH).
3. IlpakTryeckue 3aTaHus 110
KJaccu(pUKau1, HOMEHKIAType U
XUMHYECKAM (opMyiamMm
HEOPraHM4YEeCKHUX BEIIECTB
Pa3IMYHBIX KJIACCOB.

4. IlpakTdeckue 3aaHus Ha
ONPEACICHUE XUMUYECKOU
AKTUBHOCTH BEIIECTB B 3aBUCUMOCTH
BUJ/Ia XUMUYECKOW CBSI3U U THIIA
KPUCTaJUINYECKON PEILETKH

3.2

OK 01
OK 02
IIK...

DU3NKO-XUMHYECKHE
CBOMCTBA HEOPTaHUYECKUX
BEILIECTB

YcranaBiuBaTh 3aBUCUMOCTD
(hM3UKO-XUMUYIECKUX
CBOMCTB HEOPraHUYECKUX
BEIIECTB OT CTPOCHUS
aTOMOB M MOJIEKYJI, @ TaKXKe
THUIIa KPUCTAIUIMYECKOI
pemeTku

1. Tect «OcoOEeHHOCTH XUMUYECKUX
CBOMCTB OKCHUJIOB, KUCJIOT,
OCHOBaHUH, aM()OTepHBIX
TUAPOKCHJIOB U COJIEINN.

2. 3ajaHus Ha COCTaBIICHHUE
YPaBHEHUIN XUMUYECKUX PEAKLIUHN C
Y4aCTHEM TPOCTHIX U CIOXKHBIX
HEOPraHMYEeCKHX BELIECTB: OKCHI0B
METaJJIOB, HEMETAJUIOB U
aM(pOTEPHBIX IJICMCHTOB,
HEOPraHM4YeCKUX KHCIOT, OCHOBAHUH
1 aM(OTEPHBIX THAPOKCHJIOB,
HEOPraHW4YEeCKHX COJIeH,
XapaKTepU3YIOLUINX UX CBOWCTBA U
CHOCOOBI MTOTyUEHHS.

3. IIpakTUKO-OpUEHTUPOBAHHBIE
TEOPETUUYECKUE 33JIaHKs HA CBOMCTBA
U TIOJTyYeHHE HEOPTaHNIEeCKUX
BEIIECTB

3.3

OK 01
OK 02
OK 04

Wnenruduxarnms
HEOPraHWYECKUX BEIIECTB

HccnenoBats kauecTBEHHEIE
peaKIy HEOPTaHUYECKUX
BEILIECTB

1. IIpakTHKO-OpHEHTHPOBAHHBIE
3aJaHus 110 COCTABIICHUIO
XUMUYECKHUX PEaKINH ¢ ydacTueM
HEOPraHM4YEeCKHUX BEIIECTB,
UCTIOJIb3YEMBIX JIJISl UX
UICHTU(DUKAIIAHN.,
2.JlaGoparopHas pabora:

17




OK/IIK

Monyas/Pa3aen/Tema

Pe3yabTaT 00yueHust

Tunbl 01IeHOYHBIX MEPONPUATH I

“Unentndukanus HEOPraHUISCKUX
BEIIECTB”

Pa3nen 4. Ctpoenne u
CBOICTBA OPraHNYecKuX
BellecTB

HccnenoBats cTpoeHne u
CBOIiCTBA OPraHNYeCKHX
BelllecTB

KonTtpoannas padora
«CTpoeHue H cBOiicTBa
OpPraHM4YecKuX BelecTB»

4.1

OK 01
[K...

Kiaccudukanus, ctpoenne
Y HOMEHKJIaTypa
OpPraHUYECKUX BEIECTB

Kiraccudumuponats
OpPraHUYECKHUE BEIECTBA B
COOTBETCTBHH C UX
CTpOCHUEM

1. 3amanus Ha cocTaBIeHNE Ha3BaHUH
OPTaHHYECKUX COCITUHEHUM 110
TPUBUAJIBHOMN WJIM MEXAYHAPOIHOMN
CUCTEMAaTUYECKOW HOMEHKJIAType.

2. 3amaHus Ha COCTaBJICHHE TTOTHBIX
1 COKPAIEHHBIX CTPYKTYPHBIX
(hopMyJ1 OpraHUYECKUX BEIICCTB
OT/IPHBIX KIIACCOB.

3. 3aauM Ha OIpe/eIeHre
npocreiimeii GopmyIbl
OpPTaHUYECKOW MOJIEKYIIBI, UCXOMS U3
3JIEMEHTHOTO cocTana (B %)

4.2

OK 01
OK 02
OK 04
[K...

CBoiicTBa OPraHUYECKHUX
COEIMHEHHUI

YcraHaBnMBaTh 3aBUCUMOCTh
(PM3UKO-XUMUYECKUX
CBOWCTB OPTaHUYECKUX
BEIIIECTB OT CTPOCHUSI
MOJIEKY

1. 3amaHus Ha cOCTaBICHHE
YPABHEHUI XUMHUYECKUX PEAKLIUHN C
y4acTHEM OPraHWYECKHX BEIIECTB Ha
OCHOBaHHUM UX COCTaBa U CTPOCHMS.
2. 3ajaHus Ha COCTaBIICHHUE
YPaBHEHUI XUMUYECKHUX PEAKLUH,
WUTIOCTPUPYIOIIUX XUMHYECKUE
CBOWCTBA C Y4ETOM MEXaHU3MOB
NPOTEKaHUs TaHHBIX PEaKIHi 1
T€HETUYECKOW CBSA3M OPTaHUYECKUX
BEILIECTB Pa3HbIX KIACCOB.

3. PacueTtHble 33124 110 YPaBHEHUSIM
peaKnuii C yuacTHeM OpraHu4eCKUX
BEILIECTB.

4. JlaboparopHas pabota
“IIpeBpallleHHs] OPraHUYECKUX
BEIIIECTB TP HarpeBaHUH"

4.3

OK 01
OK 02
OK 04
[K...

Unentudukanus
OpraHMYECKUX BEUICCTB,
UX 3HAYCHHUE U
MpUMEHEHUE B OBITOBOU U
MPOU3BOJICTBEHHOM
JIeATeILHOCTH YeJIOBEKa

HccnenoBaTh KaueCTBEHHBIC
peaKHI/II/I OpFaHI/I'-IeCKI/IX
COEIMHEHUH OTIEIBHBIX
KJIaCCOB

1.IIpakTHKO-OPUEHTUPOBAHHBIE
3aJaHUS 110 COCTaBIICHHIO
XUMUYECKUX PEaKITNi ¢ y9acTHeM
OpraHUYECKUX BEIIECTB, B T.4.
HCITOJIB3yEMBIX JIJIST UX
uaeHTU(UKAIUN B OBITY U
MIPOMBITIUICHHOCTH.
2.JlaboparopHas pabora:
“Unentnrkanus opraHnIecKux
COEIMHEHUN OTIEIBHBIX KJIaCCOB”
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Ne OK/IIK Monyas/Pa3aen/Tema Pe3yabTat 00yuenus Tunbl 01IeHOYHBIX MEPONPUATH I
5 Pa3nen 5. Kunernyeckne | Xapakrepu3soBaTh
W TEPMOJMHAMMYECKHE |BJIHSIHUE PA3JIHYHBIX
3aKOHOMEPHOCTH (hakTOpOB Ha paBHOBecUe
NPOTEeKAHUSA U CKOPOCTh XMMHYE€CKHX
XHUMHMYECKHMX PeaKiuii peakuuii
5 | OKO0l CKOpoCTh XUMHUYECKHUX XapakrepusoBats BiusHUE |lIpakTHKO-OpUEHTUPOBAaHHBIE
OK 02 peaknuii. XUMHYIECKOe KOHIICHTpAITHH TEOPETHUECKHE 3aIaHNs Ha aHAJIH3
IK... paBHOBECHE pearupyroonmx BemecTB U (hakTOpOB, BAUSIOMUX HA H3MEHEHHUE
TEeMIEepPaTyphl HA CKOPOCTh  [CKOPOCTH XMMHUYECKOW PEaKIINU.
XUMHMUYECKUX PeaKiuil IIpakTHKO-OpUEHTUPOBAHHbBIE
XapakTepu3oBaTh BIUSHUE |3aJaHUsI Ha IPUMEHEHHE MPUHLIUIIA
n3MeHeHus koHueHtpauuu |Jle-llarense ans HaxoxaeHMs
BEIIIECTB, PEAKLIUHU CPEIbl M |HAIPABICHUS CMEILECHHUS PAaBHOBECHS
TEeMIEpPaTyphl HA CMELIEHUE |XMMHUYECKOW PEeaKIVM U aHaIu3
XMMUYECKOro paBHOBeCHsI  |(haKTOPOB, BIUSIOIINX HA CMEILICHHUE
XUMHUYECKOTO PaBHOBECHS
6 HccnenoBaTh HCTHHHBIE
Paznen 6. PacTBopbl PACTBOPBLI ¢ 3aJaHHBIMU
XapaKTepHuCTHKAMHU
6.1 | OKO01 [Tonsatue o pacTBopax Paznuuate nctuHHBIE 1. 3agaun Ha TPUTOTOBJICHKE
OK 02 pacTBOpbI pacTBOpOB.
IIK ... 2. IIpakTHKO-OpHEHTHPOBAaHHBIE
pacdeTHbIe 3aJaHusl Ha UCTIEPCHBIE
CHCTEMBI, UCIIOJIb3YEMbIE B OBITOBOM
Y TIPOU3BOJICTBEHHOM J€ATEIbHOCTH
YeoBeKa
6.2 | OKO01 UccnenoBanue CBOHCTB Hccnenosars huszmko- JlaboparopHas pabota
OK 04 pacTBOpoOB XUMHUYECKHE CBOICTBA “IIpuroroBieHue pacTBOPOB”
IIK ... HUCTHUHHBIX PaCTBOPOB
Il | IlpodeccuoHaNbHO-OPHEHTHPOBAHHOE colepiKaHMe (coaepkaHue MPUKJIATHOIr0 MOAYJIs1)
7 Pazpea 7. OueHuBATH NMOCHEACTBHA |3aIMTa Keiica (C y4eToM OyayLieH

Xumus B ObITY B
NMPOU3BOACTBEHHOM
JesiTeIbHOCTH Ye10BeKa

OBITOBOM U
NMPOU3BOACTBEHHOM
JIesITeJIbHOCTH YeJIoBeKa C
MO3UIMI DKOJIOTHYECKOM
0e3omacHoOCTH

npo¢ecCUOHAILHOM 1esiITeILHOCTH)

OK 01
OK 02
OK 04
OK 07
IIK ...

Xumus B OBITY U
MIPOU3BOACTBEHHOM
JeSITEIbHOCTH YeJIOBEKa

O11eHUBaTh MMOCIIEACTBUL
OBLITOBOM U
MPOU3BOJICTBEHHOU
JIeITEIIbHOCTH YeJIoBeKa C
MO3UIIN DKOJIOTHUECKON
0e30IMacHOCTH

Keiic (c yuerom Oymyieit
po(heCCUOHATBHON IESTEIEHOCTH)
Bo3MokHBIE TEMBI KEHCOB:

1. IToTemienue KiuMaTa u
BBICBOOOYK/ICHHE T'a30BBIX THIPATOB
CO JHa OKeaHa.

2. bynymue marepuanisl 1Jid aBUa-,
MAIIMHO- U TIPUOOPOCTPOCHHS.

3. HoBble MaTepuasl ISl COTHETHBIX
Oarapeid.
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OK/IIK

Monyas/Pa3aen/Tema

Pe3yabTaT 00yueHust

Tunbl 01IeHOYHBIX MEPONPUATH I

4. JlekapcTBa Ha OCHOBE
pacTUTEIBHBIX TIPETapaToB
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