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Pabouas mporpamma 1o o00II€00pa30BaTEIbHON JTUCHHUIUIMHE «XHUMUSDY
pazpaboTaHa B COOTBETCTBMM C  (emepadpHBIM  TOCYAApCTBEHHBIM
00pa30BaTEeIbHBIM CTAaHAAPTOM CPETHETO MPO(PECCHOHAIBHOTO 00pa30BaHUSA MO
cnenpanbHocTH  38.02.08  ToproBoe €m0,  YTBEPKICHHBIM  IPUKA30M
MunucrepcTBa 00pa3oBanus U Hayku Poccuiickoit @enepauu Ne548 ot 19 urond
2023 r., npukazom MunoOpHayku Poccum ot 17.05.2012 Ne 413 «O6
YTBEPXKJICHUU (EeaepaIbHOIO TOCYAapCTBEHHOIO 00pa30BaTEIbHOIO CPEIHEro
oOirero obpazoBaHus», npukazom MuHnpocsemenus Poccun ot 18.05.2023 Ne
371 «O06 ytBepxaeHUN GdeaepalbHON 00pa30BaTEeIbHON MPOTPaAMMBI CPEIHETO
oO1ero oOpa3oBaHUs».

CocraBuresb: beno6okosa I0.A. — nmpenogasarens CITO

Penenzent: Ilepmiynuna E.B. — mpenopaBatens BbICIHIEH KBalIM(PUKALMOHHON
KaTeropuu ["ocynapcTBeHHOTO OIOXKETHOTO npodeccuoHaIbHOTO
o0pa3oBaTeIbHOTO yupexaeHus ropoga MOockBbl «MOCKOBCKHI  KOJIIEIK
YOpaBJICHHs, TOCTMHMYHOIO Ou3Heca M  HMH(POPMALMOHHBIX  TEXHOJOTUMU
«JapuubiHO».

PabGoyass mporpamMma IHUCHMIUIMHBI pPAacCMOTpeHa W OA00peHa Ha 3acedaHuu
MIPEIMETHO-ITUKIIOBOM KOMHCCHUU o01reo0pazoBaTeIbHbIX JTUCITATUIAH
MOCKOBCKOTO pErHOHAILHOTO COIMATBHO-IKOHOMIYeCcKoro HHCTUTYTa ([IpoToko:n
Ne 10 ot 22 mas 2026 1.).
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1. OBIIAS XAPAKTEPUCTHKA PéBO‘IEfI IMPOI'PAMMUBI
OBIIEOBPA3OBATEJIBHOU JUCIHUIIJIMHBI
COO0.01.10 Xumus

1.1. MecTo AMCUMIUIMHBI B CTPYKTYpe OCHOBHOI 00pa3oBaTe/ibHOM
NpPOrpaMMabl:

O6mieoOpazoBaTenbHas JTUCHUIUIMHA «XUMUS» SIBISETCS 00sS3aTEbHOM
4yacTbhlo 0O01Ie00pa30BaTeNbHOrO MUKIa oOpazoBaTenbHOM mporpammbl CIIO B
cootBeTcTBUM ¢ PI'OC 1o cnenmansaoctu 38.02.08 Toprosoe aelno.

1.2. Heab u niiaHupyemblie pe3yabTAThbl 0CBOEHUS TUCIHUIJIMHBI:

1.2.1. leas u 3aaqa4u 0011€00pa30BaTEILHOM TN CIIUTIIMHBI

[lenpto wm3ydeHUs NUCHUIUIMHBI SBISIETCS (POPMUPOBAHUE Y CTYJEHTOB
MPEJCTABJICHUS] O XUMHUYECKOM COCTABISAIOLICH E€CTECTBEHHO-HAYYHOM KapTHHBI
MHpa KaK OCHOBBI MPUHSTUS PEIICHUN B MKU3HEHHBIX W MPOU3BOJCTBEHHBIX
CUTyalusX, OTBETCTBEHHOTO MOBEJICHUS B IPUPOJIHOM CpeEJIE.

3agauv JUCHUIIINHBL:

1) chopmupoBaTh MOHUMAHHE 3aKOHOMEPHOCTEH MPOTEKAHUSI XUMUUYECKUX
IIPOLIECCOB U SIBJICHUM B OKPYKAIOIIEH Cpelie, LIEJIOCTHON HaYYHOU KapTUHBI MUpa,
B3aMMOCBSI3H U B3aMO3aBUCUMOCTH €CTECTBEHHBIX HAYK;

2) pa3BUTh YMEHUSI COCTABIATH (hOPMYJIbI HEOPTaHUYECKUX U OPTaHUYECKUX
BEIIECTB, YpaBHEHUS XHUMHYECKHX  peakiuil, OOBACHATH UX  CMBICI,
MHTEPIIPETUPOBATH PE3YIbTAThl XUMUYECKUX IKCIIEPUMEHTOB,

3) cdopMmupoBaTh HABBIKM MPOBEICHUS MPOCTEUIINX XUMHUYECKHUX
HKCIIEPUMEHTAJIbHBIX HCCIEOBAaHUN C COOJIIOJICHHEM TIpaBUiI 0E€30MacHOro
oOpalieHusi ¢ BelecTBaMu 1 JJa0opaTOPHBIM 000PYI0BAaHUEM;

4) pa3BUTh YMEHHS UCIIOJIb30BaTh HHPOPMAIMIO XHMHUYECKOTO XapaKkTepa u3
Pa3IUYHBIX UICTOUHHUKOB;

5) cdopmupoBaTh yYMEHHS MPOTHO3MPOBATH  MOCIEACTBUSA  CBOEH
JIEATEIbBHOCTY M XMMHUYECKUX TMPUPOAHBIX, OBITOBBIX U MPOU3BOIACTBEHHBIX
IIPOLIECCOB;

6) copMHpOBaATH TOHUMAHKUE 3HAYUMOCTH JIOCTHXKEHUN XUMUYECKONU HayKH
Y TEXHOJIOTUH ISl pa3BUTHS COIIUATILHON U TPOU3BOJICTBEHHOM cdep.

1.2.2. Ilnanupyemble pe3yJibTaThbl OCBOEHHUSI 001Ie00pa30BaTeIbLHOM
aucUIINHLI B cooTBeTcTBHH ¢ PI'OC CIIO u Ha ocHoBe ®PI'OC COO



Kon n HaumeHnoBanmne
dopmupyembIx
KOMIIeTeHIINH

HJIaHI/IpyeMI)Ie Pe3yJdbTaThbl

O0mue

JucuunIMHapHbie (mpeaMeTHbie)!

OK 01. Bsi6upats criocoOsl
pemieHus 3a1a4d
npodeccruoHanbHOI
JEATeIbHOCTH TPUMEHHUTEIBEHO
K Pa3IMYHBIM KOHTEKCTaM

B yacTu TPpy10BOro BOCIIUTAHMSA:

— TOTOBHOCTb K TPY/ly, OCO3HaHHUE 1IEHHOCTH
MacTepcTBa, TPy A0I00ue;

— FOTOBHOCTD K aKTHBHOM JEATCIIBHOCTH
TEXHOJOTUYECKON M COLMAIbHOM HAIPaBJIE€HHOCTH,
CIOCOOHOCTh UHUIIMUPOBATh, INIAHUPOBATH U
CaMOCTOSITEJIbHO BBIIIOJIHATH TAKYIO JACSITEIbHOCTD;

— MHTEPEC K Pa3InIHbIM cdepam mpodeccnoHaTbHOM
JIeSITeIIbHOCTH,

OsgiiaieHHe YHHBEPCAJbHBIMU Y4eOHBIMHU
NMO3HABATEJIbHbIMHY JAeHCTBUSIMH:

0a30Bble JIOTHYECKHUE e CTBUSA:

— CaMOCTOSITENIFHO (POPMYITHPOBAThH U AKTYATU3UPOBATH
po0JeMy, pacCMaTpUBaTh €€ BCECTOPOHHE;

— YCTaHaBJIMBATh CYIIECTBEHHBIN MPU3HAK WU
OCHOBAaHUS JJIsI CPABHCHHSI, KJIACCU(PUKAIINN U
000011IeHHS;

— OTIPENIETIATH LEIH NeITeIbHOCTH, 33]1aBaTh MapaMeTPhbI
Y KPUTEPUH UX JTOCTH)KCHUS,

— BBISIBJISATh 3aKOHOMEPHOCTH U TIPOTUBOPEYHS B
paccMaTpUBaEeMbIX SBJICHUSX;

— BHOCUTbH KOPPEKTHUBHI B JACSATEIHHOCTD, OIIEHUBATH
COOTBETCTBHUE PE3YJIbTATOB LIEJSIM, OLICHUBATh PUCKU
IMOCJICICTBUI IEATCILHOCTH;

— pa3BUBaTh KPEATUBHOE MBILIJICHUE MPU PEILICHUHN
YKU3HEHHBIX TIPOOIIeEM

0a30BbIe HCCIaeA0BaATEILCKHE AeliCTBHA:

— BJIQJICTh HABBIKAMH YY€OHO-HCCIICIOBATEIILCKON U

— BJIaJIETh CUCTEMOW XMMHYECKUX 3HAHUU, KOTOpas
BKJIFOYAET: OCHOBOIIOJIATAIOIINE MTOHATHS (XUMUYECKUI
AJIEMEHT, aTOM, JJICKTPOHHAsE 000JI0YKa aToMa, s-, p-, d-
AJICKTPOHHBIE OPOUTATIN ATOMOB, HOH, MOJICKYJIa,
BAJICHTHOCTb, JIEKTPOOTPUIIATEILHOCTD, CTETICHb
OKHCJICHUS, XUMHAYECKas CBS3b, MOJIb, MOJISIPHASI Macca,
MOJIIPHBINA 00BEM, YTIIEPOIAHBIN CKeNeT, (yHKIIMOHATbHAS
rpyIina, pajuKai, U30MepHsi, U30MEPbI, TOMOJIOTHYECKHIT
psa, TOMOJIOTH, YIJIEBOJOPOAbI, KUCIOPOA- U
a30TCO/ICpIKAIINE COCTMHEHUS, OMOJIOTMYECKU aKTUBHBIC
BellecTBa (yriaeBOIbl, XKUPHI, OCIKH), MOHOMED, MOJIUMED,
CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYJIAPHBIE COCITUHEHUS,
KpUCTAJUIMYECKas PEIIeTKa, TUIIbI XUMUYECKUX PEaKINil
(OKHCIUTENEHO-BOCCTAHOBUTEIIBHBIC, IK30-1
SHAOTEPMUYECKHE, PEAKIIMK HOHHOTO 0OMEHa), pacTBOP,
AIEKTPOIUTHI, HEANEKTPOJIUTHL, JIEKTPOJUTHIECKAS
JICCOLMaIus, OKUCIUTENb, BOCCTAHOBUTEb, CKOPOCTh
XUMUYECKON PEaKIUU, XUMUYECKOE PAaBHOBECHUE), TEOPUH U
3aKOHBI (TEOPUS XUMHUYECKOT'O CTPOCHHS OPTaHUYECKUX
Bemects A.M. byTiepoBa, TeopHst JIEKTPOIUTHYECKON
Jycconuanuu, nepuoauyeckuit 3akon .M. Menneneena,
3aKOH COXpaHEHUsI MacChl), 3aKOHOMEPHOCTH,
CUMBOJIMYCCKUH S3BIK XUMHH, (PAKTOJIOTMYECKUE CBEICHUS O
CBOICTBaxX, COCTaBe, MOJYYCHUH U OE30TTaCHOM
WCIOJb30BAHUM BAXKHEUIIINX HEOPTaHUYECKUX U
OpPTraHUYECKUX BEIIECTB B OBITY U MPAKTUUYECKON
JIeSITEILHOCTH YEJIOBEKA,

— YMETh BBISIBJIATh XaPAKTEPHBIE TPU3HAKH W B3AUMOCBSI3b

! MuctumnunapHeie (PeIMETHBIE) PE3YIbTAThl YKa3hIBAIOTCS B COOTBETCTBHH C UX MONHEIM TiepeureM Bo ®T'OC COO ot 12.08.2022 Ne 732 st 6a30B0r0, yriyOIeHHOTO YPOBHS




MPOEKTHOH IS TENFHOCTH, HAaBBIKAMU Pa3peIIeHUs
npo0Jem;

— BBISIBJISITh IPUYMHHO-CJIEICTBEHHBIE CBS3U U
aKTyaJIu3UpOBAaTh 3a/1a4y, BbIIBUTaTh TUIIOTE3Y €€
pelIeHusl, HaXOAUTh apTYMEHTBI JJIS JI0Ka3aTeNIbCTBA
CBOMX yTBEPXJICHUH, 3a7aBaTh MapaMeTPbl U KPUTEPUU
peleHus;

— aHAJIM3UPOBATH MOJIYUECHHBIE B XO/I€ PELIECHUS 3aaun
pe3yIbTaThl, KPUTUYECKH OIICHUBATh MX
JIOCTOBEPHOCTh, MPOTHO3UPOBATH U3MEHEHHUE B HOBBIX
YCIIOBHSAX;

— YMeTb NIEPEHOCUTH 3HAHUSI B IO3HABATEIBHYIO U
NPaKTUYECKYIO 00JIACTH KHU3HEEATETbHOCTH;

— YMEeTh UHTETPUPOBAThH 3HAHUS U3 PA3HBIX
MPEeIMETHBIX 00JIacTei;

— BBIJIBUTaTh HOBBIE UJIEH, NIPEAJIaraTb OpUrHHAIIbHbIE
MOJIXO/IbI U PELICHUS;

— CMOCOOHOCTH MX UCTOJIH30BAaHUS B MIO3HABATEIHHOM U
COLIMAJIBHOW ITPAKTHUKE

W3YUYEHHBIX MTOHSATUHN, IPUMEHSITH COOTBETCTBYIOIIHE
MOHSITHS MTPU OMTUCAHUH CTPOEHUS U CBOWCTB
HEOPTraHUYECKUX U OPraHUYECKUX BEHIECTB U UX
MIPEBpAIICHHI; BBISBISATH B3aUMOCBS3b XUMHUYECKIX 3HaHUN
C TIOHATHUSIMU U TIPEICTABICHUSIMU APYTHX
€CTEeCTBEHHOHAYUYHBIX IIPEIMETOB;

— YMETh UCMOJIb30BaTh HAUMEHOBAHUS XUMUYECKHUX
COEIMHEHMI MEKIYHapOJHOTO COI03a TEOPETHUECKON 1
MPUKIATHON XUMHUHU U TPUBUAIBHBIC Ha3BAHUS BAXKHEUIIINX
BelIeCTB (ITHIICH, alleTUJIeH, MNIULEPHH, (DEeHOII,
dbopManbaerua, yKCyCcHas KHUCIO0Ta, TIUIMH, yTapHbId Ta3,
YTJIEKUCIBIN Ta3, aMMHUaK, TalleHasi H3BeCTh, HeTalleHas
U3BECTh, MTUTHEBAS COJA M JPYTHX), COCTABIIATH (DOPMYJIIBI
HEOPraHMYECKUX U OPraHMYeCKHUX BEIIEeCTB, ypaBHEHUS
XUMHUYECKHUX PEaKIHid, 00BSICHATH UX CMBICT; TIOJATBEPKIATh
XapaKTepHble XMMHUYECKHUE CBOICTBA BEILIECTB
COOTBETCTBYIOIIUMU IKCIIEPUMEHTAMHU U 3aMUCIMU
YpPaBHEHUN XUMUUYECKUX PEaKIIUii;

— YMETh YCTaHABJIMBATh MPUHATIEKHOCTh U3yUEHHBIX
HEOPraHMYECKUX U OPraHUYECKHUX BEIIECTB K
ONpeJIETICHHBIM KJIaccaM U TpymraM COeIMHEHUH,
XapaKTepU30BaTh UX COCTaB U BaKHEHIIINE CBOWCTBA;
ONpEeIENATh BUJIbI XUMUUYECKHUX CBsI3el (KOBaJlEHTHAs,
MOHHAs, METaJJTN4ecKasi, BOJOPOIHAS ), TUIIBI
KPUCTATMYECKHUX PEIIETOK BEIIECTB; KIacCH(PUIIMPOBATH
XUMHUYECKHE PEaKIuu;

— copMUPOBATH NIPEJICTABICHUS: O XUMUIESCKOM
COCTaBIISIIOIIEH €CTeCTBEHHOHAYYHON KapTHHBI MHUpPA, POJIU
XUMUH B IO3HAHUU SBJICHHUIA IPUPOJBI, B GOPMUPOBAHUH
MBIIUICHUS U KyJIbTYpPbI JINYHOCTH, €€ (PYyHKINOHATBHOM
IPaMOTHOCTH, HEOOXOIUMOM ISl PEIICHUS TPAKTHIECKUX
3a]1a4 U HKOJIOTUYECKH 0OOCHOBAHHOTO OTHOIIEHUS K
CBOEMY 3/I0POBBIO U IIPUPOJHON Cpeie;




— YMCTb NPOBOAUTL PACYCTHI 10 XUMHWYCCKUM (1)OpMyJIaM n
YPaBHCHUAM XUMHUUCCKUX pCaKHI/Iﬁ C UCIIOJIb30BAHUEM
(1)I/I3I/I‘-IGCKI/IX BCJIMYHMH, XapaKTCPU3YIOMINX BCIIECCTBA C
KOJINYECTBESHHOM CTOPOHBI: MACChI, obbeMa (HOpMaHBHHe
yCJIOBI/ISI) ra30B, KOJIMYCCTBA BCIICCTBA, NCIIOJIb30BATH
CUCTCMHBIC XUMHWYCCKUC 3HAHUA I IIPUHATUSA peH_ICHI/Iﬁ B
KOHKPCTHBIX KU3HCHHBIX CUTyallsaX, CBA3aHHBIX C
BCIICCTBAMHU M UX IIPUMCHCHUCM

OK 02. Ucnonb3oBath
COBPEMEHHBIC CPEJICTBA
TIOMCKa, aHAJIN3a U
UHTEPIPETanU HHOOpMaIUH
¥ HH()OPMAITOHHBIE
TEXHOJIOTHH JUIsl BBITTOJIHEHHSI
3as1a4 npodeccuoHaIbHON
JeSITeIIbHOCTH

B 00.1acTH HEHHOCTH HAYYHOT'O MO3HAHMS:

— ¢(hOpMUPOBAHHOCTH MHUPOBO33PCHHSI,
COOTBETCTBYIOILLIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUSA
HAYKHU 1 OOIIECTBEHHOW MPAKTHUKH, OCHOBAaHHOTO Ha
Jiasore KyiabTyp, CHOCOOCTBYIOIIETO OCO3HAHUIO
CBOEI0 MECTa B MOJIUKYJIbTYPHOM MUDE;

— COBEPILICHCTBOBAHUE SA3BIKOBOM U YNTATEIIbCKON
KYJIbTYPbI KaK CPEJCTBA B3aUMOJICUCTBUS MEXKIY
JIOIbMU Y MMO3HAHUS MUPA;

— OCO3HAHUE LIEHHOCTH HAYYHOU J1€ATEIbHOCTH,
TOTOBHOCTbH OCYUIECTBIIATh NPOCKTHYIO U

HCCICAOBATCIIbCKYIO ACATCIIbHOCTE HHAUBUAYAJIBHO U B

rpymre;
Osgi1aieHHe YHHBEPCAJbLHBIMHU Y4eOHBIMHU
NO3HABATEJILHBIMHU el CTBUSIMM:

padora ¢ undgopmanueii:

— BJIAZICTh HABBIKAMU TTOTyYEHUS] HH)OPMAINH U3
HCTOYHUKOB Pa3HBIX TUIIOB, CAMOCTOSATEIIBHO
OCYLIECTBJISATh IIOUCK, aHAIU3, CHCTEMATU3ALUIO U
MHTEPIPETALNIO0 HHPOPMALIUU pa3IMYHbIX BUJIOB U
(dbop™m mpeacTaBIeHUs;

— cO3/71aBaTh TEKCTHI B pa3IMYHbIX (hopMaTax c yueToM
Ha3zHaueHUs MH(OPMAIIMH U 1IEJICBON ayqUTOPHUH,
BbIOMpAsi ONTUMAJIbHYIO (POPMY IIPEJCTABICHUS U
BU3YaJIM3alNH;

— YMETb IUIAHUPOBAThH U BBINOIHITh XUMUYECKHM
AKCIIEPUMEHT (TIpeBpallleHrs] OPTaHUYECKUX BEIIECTB MPH
HarpeBaHuy, MOJTy4YeHHE ITHIIEHA U U3yUYEHUE €T0 CBOMCTB,
KauyeCTBEHHBIE PEAKIMH Ha aJIbJIETH/IbI, KpaxMall, YKCYCHYIO
KHCJIOTY; IeHaTypalnus OEJIKOB IPU HarpEeBaHUH, LIBETHbIE
peaxiuu 0eIKOB; IPOBOAUTH PEAKIIMH HOHHOTO 0OMEHa,
OIpEAEIATh CPEY BOAHBIX PACTBOPOB, KAUECTBEHHBIE
peakiuu Ha cynbdar-, KapOOHAT— U XJIOPHUA-aHUOHBI, Ha
KaTHOH aMMOHMUS; peLIaTh KCIIEPUMEHTANIbHBIE 3a/1a4H 110
temaMm "Metamuibl" u "Hemeramibl") B COOTBETCTBHH C
NpaBUIAMU TEXHUKHU 0€301TaCHOCTH TP 0OpaIeHUH ¢
BelIeCTBaMH U J1a00paTOPHBIM 000PYI0BaHUEM;
IPEJICTaBIATh PE3YJIbTaThl XUMHUUECKOIO AKCIIEPUMEHTA B
dbopMe 3amucu ypaBHEHHI COOTBETCTBYIOLINX PEAKIUI U
(GopMyJIpPOBATH BBHIBOJIBI HA OCHOBE ATUX PE3YJIbTATOB;

— YMETh aHAJIM3UPOBATh XUMUYECKYI0 HH(OpMALIHIO,
[I0JTy4aeMYI0 U3 Pa3HbIX UCTOYHUKOB (CPEICTB MacCOBOM
uHpopMaluu, cetb UHTEepHET u apyrue);

— BJIaJIETh OCHOBHBIMU METO/IaMU HAyYHOTO [TO3HAHUS
BEIIECTB U XMMHUUECKUX SIBJICHUI (HaOI0IeHIE, N3MEpPEHHE,
AKCIIEPUMEHT, MOJICIIUPOBAHHUE);

— YMETh IPOBOAUTDH PACUETHI IO XUMUYECKUM (popmysam u
YPaBHEHUSAM XMMHUYECKHUX PEAKIMH C UCIIOJIb30BAaHUEM
bu3NYECKUX BETMYHH, XapaKTePU3YIOIINX BEIIECTBA C
KOJIMYECTBEHHOW CTOPOHBI: Macchl, 00beMa (HOpMaJlbHbIE




— OLIGHUBATH JOCTOBEPHOCTb, TIETUTUMHOCTh
UH(OPMAIINH, €€ COOTBETCTBHUE MTPABOBBIM U MOPATIHHO-
THYECKUM HOPMaM;

— HMCIIOJIb30BaTh CPEJCTBA NHPOPMAIIMOHHBIX
KOMMYHHKAITHIOHHBIX TEXHOJIOTUH B PEIICHUN
KOTHUTHBHBIX, KOMMYHHKATUBHBIX H OPTaHU3aIMOHHBIX
3az1a4 ¢ coOI0eHreM TpeOOBaHUI 3PrOHOMHUKH,
TEXHUKU 0€30IIaCHOCTH, TUTHEHBI, PeCypCOCOepeIKeHUs,
MIPABOBBIX U ATHYECKUX HOPM, HOPM HH(DOPMAITMOHHON
0€30I1aCHOCTH;

— BJIQJICTh HABBIKAMH PACTIO3HABAHUS W 3AIUTHI
uHdopmaruu, THHOPMAITMOHHON O€30MaCHOCTH
JUYHOCTH;

yCJIOBI/ISI) ra30B, KOJIMYCCTBA BCIICCTBA, NCIIOJIb30BATH
CUCTCMHBIC XUMHWYCCKUC 3HAHUA JJIA IIPUHATUSA peH_ICHI/Iﬁ B
KOHKPCTHBIX KU3HCHHBIX CUTyallUAX, CBA3aHHBIX C
BCHICCTBAMHU N UX IIPUMCHCHUCM

OK 04. D dexTuBHO
B3aHUMOJCHCTBOBATh U
paboTaTh B KOJIJICKTHUBE
KOMaH/IE

— TOTOBHOCTh K CaMOPa3BUTHIO, CAMOCTOATEIIbHOCTH U
CaMOOIIPEIETIEHHUIO;

-OBJIa/ICHHE HaBbIKAMU Y4eOHO-HCCIIE0BATEIbCKOM,
MPOEKTHOM U COLIMATIBHOM JAEATEIbHOCTH;

OBiaieHue YHHBEPCAJIbHBIMH KOMMYHUKATUBHBIMU
AeMCTBUSAAMM:

COBMECTHAasl 1eATeIbHOCThD:

— [IOHUMAaTh U HUCMOJb30BaTh MPEUMYIIECTBA
KOMaHJHOW ¥ UHIUBUIYaIbHOU paboThI;

— IPUHUMATh LIEJIA COBMECTHOM JIEATEIIbHOCTH,
OpraHU30BbIBATh U KOOPAUHUPOBATH JIEUCTBHUS 110 €€
JOCTIDKCHHIO: COCTABIATH IUIAH ICHCTBHIA,
pacnpenesnsaTh pojid ¢ y4eTOM MHEHUN YYaCTHUKOB
00CyXIaTh pe3yJIbTaThl COBMECTHOU pabOTHI;

— KOOPAMHUPOBATH U BBIMOJIHATH paOOTy B YCIOBUAX
peasbHOTO, BUPTYAJIHLHOTO U KOMOMHUPOBAHHOTO
B3aUMOJICUCTBUS;

— OCYUIECTBIIATh NO3UTUBHOE CTPATErNYECKOE
MOBEJICHUE B PA3JIUYHBIX CUTYALMSX, TPOSIBISAThH
TBOPYECTBO W BOOOPaKEHUE, OBITh HHUITUATUBHBIM

— YMETb IUTAHUPOBAThH U BBIMOIHITH XUMUYECKHIA
AKCIIEPUMEHT (IIPEBPAIICHHS] OPTAaHUYECKUX BEIIECTB MpPU
HarpeBaHuy, MOTyYCHHE ITHUIICHA U U3yUYEHUE eTO CBOMCTB,
KaueCTBEHHBIC PEAKIIMM Ha aJbICTHU/IbI, KpaXMall, YKCYCHYIO
KHUCJIOTY; IeHaTypalusi OeIKOB IPU HArPEBaHUU, [IBETHBIE
peakiuu 0eIKOB; IPOBOJIUTH PEAKIIUH HOHHOTO OOMEHA,
OTIpECIATh CPEy BOIHBIX PACTBOPOB, KAUECTBEHHBIE
peakiuu Ha cyibdar-, kKapOoHAT— U XJIOPHUI-aHUOHEI, HA
KaTHOH aMMOHWUS; pelIaTh SKCIIEPUMEHTAIIbHBIC 3a/1a4H 110
temam "Metamibl" u "Hemeramibl") B COOTBETCTBUH C
MpaBUJIaMU TEXHUKHU O€30MaCHOCTH MPU 0OPALIEHUH C
BEIIECTBAMH U JIA0OPATOPHBIM 000PYIOBAHUEM;
MPEJICTaBIIATh PE3YJIbTaThl XUMHUYECKOT0 HKCIIEPUMEHTA B
(dbopme 3anucu ypaBHEHUN COOTBETCTBYIOIINX PEAKIIUMA U
(dbopMyIMpOBaTh BEIBOJIBI HA OCHOBE ATHX PE3yJIbTAaTOB




OgyaieHHe YHHBEPCAJbHBIMH PeryJsiTHBHBIMU
JelCTBUSIMM:
NPUHATHE ce0s U APYTUX JIOIeil:

— IPUHUMATh MOTUBBI M apPTYMEHTBI APYTUX JIOJEH Mpu

aHAJIN3€e PE3YJIbTATOB JIEATEITHHOCTH;

— IPU3HABATh CBOE MPABO M MPABO JPYTHUX JIOACH Ha
OIINOKH;

— pa3BUBATh CIIOCOOHOCTH IOHUMATh MUP C ITO3UITUN
JPYTOTO YeJIOBEKa;

OK 07. ConelicTBOBaTh
COXPaHEHUIO OKPYKaroLIen
cpelbl, pecypcocOepexeHuto,
IPUMEHATH 3HaHUS 00
U3MEHEHUHU KJIMMaTa,
IPUHLIUIIBI OEPEKITUBOTO
IPOU3BOCTBA, 3PHEKTHBHO
JIECTBOBATh B UPE3BbIYANHBIX
CUTYyalUsAX

B 00.1acTH 3K0710rH4€CKOr0 BOCIIUTAHUSA

— c(popMHUPOBAHHOCTH IKOJIOTUIECKOH KYJIbTYPHI,
MMOHUMaHUE BIUSHUS COLMUATBbHO-3KOHOMHYECKUX
MPOLIECCOB HA COCTOSIHUE TPUPOJTHON U COLIMAIIBHOMN
Cpellbl, 0CO3HAaHUE TTI00aTBFHOTO XapaKTepa
HKOJIOTHUECKUX MPOOIIeM;

— IUTAaHUPOBAHKE U OCYILIECTBIICHUE JEHCTBUN B
OKPY’KaIOIIEeH cpelie Ha OCHOBE 3HaHUSA Leei
YCTOMYMBOTO pa3BUTHUS YEIIOBEUECTBA;

AKTUBHOE HEMPUATUE JEUCTBUIN, IPUHOCAIINX BPEl
OKpY’Karollleu cpene;

— YMEHUE IPOrHO3UPOBaTh HEOJIAronpusTHbIE
HKOJIOTUYECKUE MTOCIEICTBUS NPEATPUHUMAEMBIX
JIEHCTBHM, IPEAOTBPALLATh UX;

— pacIIMpEeHne ONbITA JEATEIbHOCTH 3KOJIOTHUECKOU
HaIIPaBJIEHHOCTH;

— OBIIaJICHHE HAaBbIKAMU y4eOHO-UCCIIEIOBATEILCKOM,
MIPOEKTHOM M COLIMATIbHOM AEATEIbHOCTH;

— copMUPOBATH MPECTABICHUS: O XUMUYECKOM
COCTABJISIIOIIEH €CTECTBEHHOHAYYHON KapTUHBI MUPA, POJIU
XMMHHU B TTO3HAHUU SIBJICHUN IPUPOJIBI, B POPMHUPOBAHUH
MBIIUICHUS U KYJBTYPbI JIMYHOCTH, €€ (PYHKIIMOHATHHOM
IPaMOTHOCTH, HEOOXOIUMOM [Tl pEIICHUS TPAKTHUECKUX
3a/1a4 ¥ YKOJIOTHYECKH 000CHOBAHHOTO OTHOIIEHUS K
CBOEMY 3/I0POBBIO U IIPUPOTHOM Cpelie;

— YMeTb COOIIOAAThH MPaBMIIA YKOJIOTHIECKU
1€JIeCO00PAa3HOrO0 MOBEACHUS B OBITY U TPYJIOBOM
JESATETLHOCTH B IEJISIX COXPAHEHUSI CBOETO 3/I0POBbS U
OKpY KaroIiei MPUPOIHOI Cpeibl; yYUTHIBATH OMACHOCTh
BO3JICUCTBUS Ha )KMUBBIC OPTaHU3MBI OIIPEACIICHHBIX
BEIIECTB, TIOHMUMAs CMBICJI TTOKa3aTesl MPeAeNbHOMI
JIOTTYCTUMOM KOHILIEHTPAIUU




2. CTPYKTYPA U COAEPX KAHHUE OBIIIEOBPA3OBATEJILHOM

JTACTUTIIAHBI

2.1. O0bemM AUCHUIIMHBI U BUBI Y4eOHOH padoThI

Buj yueOHOM padoThI

O0BeM B yacax

O0bemM 00pa3oBaTeJbHON MPOTrPAMMBbI M CIUTIIHHBI 88
B T.4.

1. OcHOBHOE coJiepxkaHNe 80
B T.4.

TEOPETUYECKOE 00yUCHHE 42
NPAKTUYECKUE 3aHATHS 28
2. IIpodeccnoHaIbHO OPUEHTHPOBAHHOE COJIEPKAHNE 6
(cogep:xkaHMe NPUKJIATHOTO MOTYJISA)

B T.4.

TEOPETUYECKOE 00yUEHUE 2
MPAKTUYECKUE 3aAHITHUS 4
WHIMBUYJIbHBIN TPOEKT (71a/HET) HET
IIpomexkyTouHas aTTecTalUA )

(muddepeHUNPOBAHHBIN 324€T)




2.2. TemaTuyeckuii IJIaH M coiep:KaHMe TUCITUTIIHHBI

HaumenoBanmue Conep:xxanue y4eOHOro MatepuaJia (OCHOBHOE U TPO(eCcCHOHAIBLHO-0PHMEHTHPOBAHHOE), O0bém | Ddopmupyemble
pa3aesioB M TeM JadopaTopHbIe U NPAKTHYeCKHEe 3aHATHS, IPUKJIAAHON MOAYJ/Ib (IPH HAJIMYHH) 4acoB KOMIIETeHIIUH
1 2 3 4
OCcHOBHOe co/Iep:KaHue 80
Pa3nes 1. OcHOBBI CTPOEHHUSI BellleCTBa 10
Tema 1.1. OcCHOBHOE cO/Iep;KaHue 6 OK 01
CrtpoeHnue aToMOB Teoperuueckoe o0yueHue 4
XUMHYIECKUX CoBpeMeHHas MOieb CTPOEHMsI aToMa. CUMBOJIMYECKUM SA3bIK XUMUU. XUMHUYECKUH JIEMEHT.
JJIEMCHTOB U OnexTpoHHas KoHQuUrypauus aroma. Kinaccupukanus XMMHUYECKUX 3JIEMEHTOB (s-, p-, d-3JI€eMEHTHI).
npupona BanenTHsle 251eKTpoHBI. BasleHTHOCTH. DIEKTpOHHAs IPUPOJa XUMUYECKOU CBSI3H. 4
XUMHUYECKOU CBSI3H | DJIEKTPOOTPHIATENHLHOCTE. BHIbI XUMUYECKOH CBS3U (KOBAJIEHTHAs, HOHHAs, METAILTMYIECKA,
BOJIOPOJIHAS) U CIIOCOOBI €€ 00pa30BaHuUs
IlpakTHyeckune 3aHSATHS 2
Pemenue 3aganuii Ha UCIOJIB30BAHUE XMMUYECKOW CUMBOJIMKY Y Ha3BAHUI COEAMHEHUI 1O
HOMEHKJIaType MEKIyHapOJHOTO CO03a TEOPETUUECKON U MPUKIIAHON XUMHUU U TPUBUATIBHBIX
Ha3BaHUH [T COCTABJICHUS! XUMHUECKUX (HOPMYJIT IBYXaTOMHBIX COeIMHEHHI (OKCUAOB, CYyIb()UIO0B,
TUJIPUIOB U T.I1.) U JPYTHX HEOPTAaHUYECKUX COCIUHEHUHN OTIENbHBIX KIIACCOB. 2
[IpakTrueckue 3ajaHusl HA YCTAHOBIICHHUE CBSI3H MEK/y CTPOCHHUEM aTOMOB XHUMHUYECKHUX 3JIEMEHTOB U
MEPUOIUYECKUM U3MEHEHHEM CBOMCTB XMMHUECKUX 3JIEMEHTOB U UX COEIMHEHUN B COOTBETCTBUU C
1oJj0xeHueM lleprnoanieckon CUCTEMBI.
Tema 1.2. OcHoOBHOeE coepxkaHue 4 OK 01
[lepnonnueckuii Teopernueckoe o0yueHne 2 OK 02
3aKOH U Tabnuua [Tepuonnueckas cucreMa xuMuueckux aneMeHToB .M. Menaeneesa. ®U3nyeckui CMbICIT 2
J.. MenneneeBa [Tepuoanueckoro 3akona J[.M. Menaeneesa. 3akOHOMEPHOCTH U3MEHEHHSI CBOMCTB XUMUYECKHUX
3JIEMEHTOB, 00pa3yeMbIX UMH MPOCTHIX U CJIOKHBIX BEIIECTB B COOTBETCTBHHU C IOJIOKEHUEM
XUMHUYECKOTro 3eMeHTa B [lepuoanueckoit cuctreme. MUpPOBO33peHUECKOE U HAYYHOE 3HAUCHUE
[Tepuoanueckoro 3akona JI.1. Menneneesa. [Iporuosst .M. MenneneeBa. OTKpbITHE HOBBIX
XUMHUYECKHX JJIEMEHTOB.
IIpakTHyeckue 3aHATHSA 2
Pemenne npakTHKO-OpUEHTUPOBAHHBIX TEOPETUUECKUX 3aJaHUI Ha XapaKTepU3aLUI0 XUMUUECKUX
3J1IeMEHTOB «MeTannudeckue / HeMeTaIJIMYeCKHe CBOMCTBA, 3JIEKTPOOTPULIATEIbHOCTh XUMHUUECKHUX )
3JIEMEHTOB B COOTBETCTBUU C UX JIEKTPOHHBIM CTPOCHUEM U IIOJI0KEHUEM B IIEPUOJUYECKON CUCTEME
XUMHU4YecKux djieMeHToB .M. Menaeneera»
Pa3nen 2. XuMuueckue peakunu 10




HaumenoBanmue Conep:xanue y4eOHOro MaTepuaJia (OCHOBHOE U MPO(ecCHOHAIBLHO-OPUEHTHUPOBAHHOE), O0bém | Ddopmupyembie
pa3iesioB U TeM Ja0opaTopHble U NPAKTHYECKHE 3AHATHS, IPUKJIATHON MOIYJIb (IPU HAJTUYMH) 4acoB KOMIIETEeHIIUH

Tema 2.1. Tumnst OcHoBHoOe coep:kanue 6 OK 01
XUMHUYECKUX Teopernueckoe o0yuenue 4
peakumit Krnaccudukanus u TUIIBI XUMUYECKUX peakuil ¢ ydyacThueM Heopranudeckux euiectB. CocTaBieHue

YPaBHEHMI peakLuil COeAUHEHHSI, PA3I0KEHHsI, 3aMeIleH s, 0OMeHa, B T.4. peaKIfii TOpeHus, 2

OKHCJICHUSI-BOCCTAHOBJICHUSI.

VYpaBHeHUsI OKHUCIEHUsI-BOCCTaHOBNIEHUS. CTeneHb OKucaeHus. OKUCIUTENb U BOCCTAHOBUTEIID.

CocraBneHre U ypaBHUBAHUE OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIMM METOJOM 3JIEKTPOHHOTO )

6ananca. OKHCIUTEIHHO-BOCCTAHOBUTEIBHBIE PEAKIIMH B IPUPOE, IPOU3BOJCTBEHHBIX MPOLIECCAX

YKU3HEIEATEeIbHOCTH OPraHU3MOB

IIpakTHyeckue 3aHATHSA 2

KonnuecTBeHHble OTHOIIEHNS B XUMUH. OCHOBHBIE KOJIMUECTBEHHBIE 3aKOHBI B XUMHUH U PacueThl 110

YPABHEHUSIM XUMUYECKUX peakuuid. MoJib Kak eJuHUIa KOJIMYeCcTBa BeniecTBa. MossipHas Macca.

3aKOHBI COXPAaHEHHS MAacChl M SHEPTUU. 3aKOH ABoraapo. MossipHblii 00beM ra30B. OTHOCUTENIbHAS 2

IUIOTHOCTD ra30B. PacueTsl 0 ypaBHEHUAM XMMHUECKHUX PEaKIMi ¢ UCTIOJIb30BaHUEM MaccChl, 00beMa

(HOpMaJbHBIE YCIIOBUS1) Ta30B, KOJIMYECTBA BEILIECTBA
Tema 2.2. OcCHOBHOE cO/Iep;KaHue 4 OK 01
OnextponuTnieckas | Teopernyeckoe o0yueHue 2 OK 04
Aucconuanys u Teopus 31€KTPOIUTUYECKON AUCCOUMAU. VIOHBI. DIEKTPOIUThI, HEIJIEKTPOJIUTHI. Peakiin HOHHOTO
MOHHBI 0OMEH obmena. CocTaBlIeHHE pEaKIii HOHHOTO 0OMEHa MyTEeM COCTABJICHHUS WX TIOJHBIX U COKPAICHHBIX 2

VMOHHBIX YPaBHEHUN. KHCIOTHO-OCHOBHBIE peaklMU. 3aJaHUs] HA COCTABJIIEHUE HOHHBIX PEAKIMI

IIpakTnyeckune 3aHATHS 2

HccnenoBanue TUIOB (110 COCTaBY M KOJIMYECTBY MCXOJIHBIX U 00Pa3yIOIINXCsl BEIIECTB) U IPU3HAKOB

XUMHYecKHX peakiuil. [IpoBenenue peakiuii HOHHOro 0OMeHa, OTpeieNIeHue cpeibl BOAHBIX 2

pacTBOpOB. 3a1aHKs HA COCTABICHHE HOHHBIX peaKkluii

Pa3nes 3. CTpoeHue U CBOHCTBA HEOPTraHNYECKHX BellecTB 20

Tema 3.1. OCcHOBHOE co/Iep;KaHue 6 OK 01
Knaccugukarus, Teoperuueckoe o0yueHue 2 OK 02
HOMCHKJIAaTypa 1 [Ipenmer Heoprannueckoit xumuu. Kinaccudukanus HeopraHuueckux BemiecTs. [IpocThie U cl10KHbIe
CTPOCHHEC BemecTBa. OCHOBHBIE KJIACCHI CJIIOKHBIX BEIIECTB (OKCHIBI, TUAPOKCHIBI, KUCIOTHI, COJIN).
HEOPraHN9eCKUX B3aumocBsI3p HEOPraHNYECKUX BELECTB. ArperaTHble COCTOSIHUS BellecTBa. Kpucramueckue u )
BCIICCTB amopdHbIe BeecTBa. TUITB KPUCTAUIMYECKUX PEIIETOK (aATOMHAsI, MOJICKYJIIpHas, HOHHAs,

MeTaJTn4eckasi). 3aBUCHMOCTh (PU3NYECKUX CBOMCTB BEIIECTBA OT TUIA KPUCTAJUIMYECKON PEIICTKH.
3aBUCUMOCTh XUMHYECKON aKTUBHOCTH BEHIECTB OT BUJAa XMMUYECKOUN CBA3U U TUIIA KPUCTAJUIMYECKOM




HaumenoBanmue Conep:xanue y4eOHOro MaTepuaJia (OCHOBHOE U MPO(ecCHOHAIBLHO-OPUEHTHUPOBAHHOE), O0bém | Ddopmupyembie
pa3iesioB U TeM Ja0opaTopHble H NPAKTHYECKHE 3AHITHS, NPUKJIATHON MOTYJIb (IPU HAJTUYMH) 4acoB KOMIIETEeHIIUH

penretkn. [TpuanHbl MHOTOOOpa3us BENICCTB

IIpakTHYecKHe 3aHATHS 4

Homenknarypa HeopraHMueckux BEIIECTB: Ha3BaHHUE BEIECTBA UCXO/I U3 UX XUMUYECKOU (HhOpMYIIbI

WJIM COCTABJICHUE XUMHUYECKON (POPMYIIBI UCXOS M3 Ha3BAHUS BEIIECTBA MO MEKIYHAPOTHOM

(MIOTTAK) nnm TpuBHasibHONM HOMEHKIIAType. CTOUHMKN XUMUYECKOH HHGOpMAaIH (CpeaCcTB 2

MaccoBoil nHpopmamuu, cetb MHTEepHEeT 1 Apyrue). Ilorck nHpopMauu o Ha3BaHUAM,

HUJIeHTU(UKATOpAM, CTPYKTYPHBIM hopMyJiaMm

Pemenne nmpakTHIecKUX 3aJaHUH 1O KIaCCH(PUKAIIUN, HOMEHKIATYPE U XUMHUYECKUM (hopMytaMm

HEOPraHMYECKUX BEIIECTB PA3IMYHBIX KIaccOB (YrapHbIH ra3, yrieKUCIblii ra3, aMMHaK, raiieHas ’

W3BECTh, HETAIIICHAS U3BECTh, IUTHEBASI COJIA U JAPYTUX): HA3BIBATh M COCTABIISITH (POPMYIIBI

XUMUYECKUX BEUIECTB, ONPEAEISATh NPUHAIIECHKHOCTh K KIIACCy.
Tema 3.2. Ouszuko- OcCHOBHOe co/iep:KaHue 10 OK 01
XUMHUYECKHE CBOUCTBA| TeopeTHueckoe 00yyeHue 6 OK 02
HCOPraHM4ICCKUX Mertannsl. O6uue puznyeckue 1 XuMUIeCcKre CBOHCTBA MeTalIoB. CIIOCOOBI MONTy4eHus. 3HaUYeHHe
BCLICCTB METAJUIOB U HEMETAJIJIOB B IPUPOAE U KU3HEACITEIIBHOCTH YE€JIOBEKA U Opranu3MoB. Kopposus 2

METAJIJIOB: BUJIBI KOPPO3HH, CIOCOOBI 3alIUThl METAJUIOB OT KOPPO3UHU

Hemeranmner. O6mmue ¢puznueckne 1 XMMUIECKHE CBOMCTBA HEMETAIOB. TUITHYHBIE CBOWCTBA

Hemetaio [V-VII rpynn. Knaccudukamus 1 HOMeHKIaTypa coelMHEHUH HeMeTaioB. KpyroBopoTsl 2

OMOTEHHBIX PJIEMEHTOB B IPUPOJIE

XUMHUYECKUE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTAaHUYECKUX BELIECTB (OKCUOB, TUIPOKCUIOB, KUCIIOT,

CoJIeH U Jp.). 3aKOHOMEPHOCTH B U3MEHEHHH CBOMCTB MPOCTHIX BEIIECTB, BOJOPOIHBIX COCTUHECHHM, 2

BBICHIUX OKCHJIOB U THAPOKCHJIOB

IIpakTnyeckue 3aHsATHS 4

CocrapneHre ypaBHEHUN XUMHUYECKUX PEAKITNI C Y4aCTHEM MIPOCTHIX U CJIOKHBIX HEOPTAHHUUECKUX

BEIIECTB: METAJUIOB U HEMETAJUIOB; OKCUIOB METAIJIOB, HEMETAJIOB ¥ aM(DOTEPHBIX AJIIEMEHTOB; ’

HEOPTraHUYECKHUX KHUCJIOT, OCHOBAaHUM U aM(OTEPHBIX THAPOKCHIOB; HEOPTAaHUUECKUX COJIEH,

XapaKTEPU3YIOUIUX UX CBOMCTBA.

Pemrenre npakTHKO-OPUEHTUPOBAHHBIX TEOPETUUECKUX 3aJaHUM HA CBOMCTBA, COCTAB, IOJYUYECHHUE U

0e30IMacHOe UCIIOJIb30BAHNE BAKHEHIIINX HEOPTaHUIECKUX BEIIECTB B OBITY M MPAKTUICCKOM 2

JIESTEIbHOCTH YEJIOBEKA
Tema 3.3. OcHOBHOE coJiepKaHue 4 OK 01
Wnentuduxanms IIpakTHYecKkne 3aHATHS 4 OK 02
HCOPraHMICCKUX Penenue skcnepuMeHTAIbHBIX 3a7a4 N0 XUMUYECKHM CBOMCTBAM METAJIOB U HEMETAJIJIOB, 110 2 OK 04




HaunmMmenoBanue
pa3iesioB U TeM

Coaeprxanue yueOHOro MaTepuasa (0CHOBHOe U NpodeccHoHATbHO-OPHEHTHPOBAHHOE),
Ja0opaTopHble H NPAKTHYECKHE 3AHITHS, NPUKJIATHON MOTYJIb (IPU HAJTUYMH)

O0LéM
4acoB

dopmupyemble
KOMIIETCHIIUH

BCIICCTB

PaCIIO3HABAHUIO W ITOJTYUYCHUTIO COCAMHCHHI METAJIOB M HEMETAJIJIOB.

WnenTudukaiys HeOpraHU4eCKUX BEUIECTB C UCIOIb30BaHUEM UX (PU3UKO-XMMHUYECKHX CBOUCTB,
XapaKTepHBIX KaueCTBEHHBIX peakiuil. KauecTBeHHbIe peakiuy Ha cynbdat-, kKapOoOHAT- U XJIOPHUI-
AHUOHBI, HA KATHOH aMMOHUS

Pa3znesn 4. CTpoeHue U CBOWICTBA OPraHNYeCcKUX BelllecTB

26

Tema 4.1.
Kiaccudukanms,
CTPOCHHE U
HOMEHKJIaTypa
OpPTaHUYECKUX
BEIIIECTB

OcHoOBHOE€ CoACpKaHue

TeopeTnueckoe o0yueHue

[TosiBneHue U pa3BUTHE OPraHUYECKON XMMUHU Kak Hayku. [IpenMer oprannyeckoit xumuu. Mecto u
3HAa4YCHUC opraHqucxoﬁ XUMHHU B CUCTEMC €CTCCTBCHHBIX HAYK.

XUMUYECKOE CTPOEHUE KaK MOPSAJOK COSAMHEHNS aTOMOB B MOJIEKYJI€ COTJIAaCHO UX BaJICHTHOCTH.
OCHOBHBIE TIOJIOKEHUS TEOPUH XMMHUUECKOIO CTPOEHUS OpraHndeckux coenunenuit A.M. bytiieposa.
VYraepoiHbIid CKEIET OPraHMYeCKOM MOJIEKYJIbl. 3aBUCUMOCTh CBOMCTB BEIIECTB OT XMMUYECKOTO
CTpPOEHHUs MOJIeKyJ1. M3omepust U U30MepBL.

[Tonsatue o pyHkumoHanbHO rpynmne. Pagukan. [lpuniune! kiaccuukanum opraHunuecKux
coequHeHN. MexyHapoiHas HOMEHKIATypa U IPUHLUIIBI HOMEHKIATYPbl OPTraHUYECKUX
coeauHenuil. [Tousatue 06 a30TcomepKaIIUX COETMHEHUAX, OMOIOTNYECKH AKTUBHBIX BEIIECTBAX
(yrmeBomax, xupax, Oeskax u Ap.), BBICOKOMOJIEKYJISIPHBIX COSAMHEHUSIX (MOHOMED, TIOJINMED,
CTPYKTYPHOE 3BEHO)

HpaKanecmle 3AaHATHUSA

HOMCHKJIaTypa OpTaHUYCCKUX COC[[I/IHCHI/Iﬁ OTACJIBHBIX KJIACCOB (HaCBIIJ_[eHHBIe, HCHACBIIIICHHBIC U
apOMaTHYECKHE YTIIEBOIOPOIbI, CITUPTHI, (PEHOIIBI, alIbJCTH/IbI, KETOHBI, KAPOOHOBBIC KUCIOTHI U JIP.)
CocraBieHre MOIHBIX U COKPALIEHHBIX CTPYKTYPHBIX (POPMYII OPraHUYECKUX BEUIECTB OTJCIBHBIX
KJIaCCOB, MCIOJIB3YsI UX HA3BaHUS 110 CHCTEMATUICCKON M TPUBHAIBHON HOMEHKIIATYpE (ITHIICH,
alleTUIICH, TIIMLEPUH, (peHolI, popMabaeru, YKCycHas KUCIIOTa, IUIKH). PacueTs! mpocreiimeit
(hOopMyJIbI OPraHuYecKOi MOJIEKYJIbI, HICXO/IsI U3 3JIEMEHTHOTO cocTaBa (B %)

OK 01

Tema 4.2. CBoiicTBa
OpraHUYECKUX
COEUHEHUN

OcHoOBHOE€ CoaAcCpKaHue

14

TeopeTnueckoe o0yueHue

®n3HMKO-XMMHUYECKHE CBOHCTBAa OPraHWYECKUX COSANHEHUH OTENBHBIX KITacCOB (0OCOOEHHOCTH
KJaccu(UKaluy 1 HOMEHKJIATyphl BHYTPH KJIacca; FTOMOJIOTHYECKUH psifl 1 obmmas popmyIa;
n30Mepust; PU3NUEcKre CBOMCTBA; XHMHUYECKHE CBOMCTBA; CIIOCOOBI TOJIYICHHS):

— IIpeIeNbHBIE YTIIEBOAOPOIbI (AJIKaHbI U IUKIIOANKaHbI). ['OopeHne MeTana Kak OJIMH U3 OCHOBHBIX
HMCTOYHUKOB TeIJIa B IPOMBILUICHHOCTH U ObITY. CBOWCTBA IPUPOJIHBIX YTIEBOJOPOIOB, HAXOKICHHE B
MPUPOAE U TPUMEHEHUE AJIKAHOB;

OK 01
OK 02
OK 04




HaunmMmenoBanue
pa3iesioB U TeM

Coaeprxanue yueOHOro MaTepuasa (0CHOBHOe U NpodeccHoHATbHO-OPHEHTHPOBAHHOE),
Ja0opaTopHble H NPAKTHYECKHE 3AHITHS, NPUKJIATHON MOTYJIb (IPU HAJTUYMH)

O0LéM
4acoB

dopmupyemble
KOMIIETCHIIUH

— HernpeebHble (AIKEHbI, aJIKMHbBI U aJIKaJUEeHbl) U1 apOMaTUYECKUE YIIIEBOAOPObL. ['opeHne
ALETUIICHA KaK KCTOYHUK BBICOKOTEMIIEPATYPHOI'O IUIAMEHH I CBAPKU U PE3KU METAJLIOB

— KUCJIOPOJCOeprKallie CoeIMHEHNUs (CIIUPTHI U (EHOIIbI, KapOOHOBBIE KUCIOTHI U 3(UPHI, aJIbJETUIbI
U KETOHBI, JKUPBI, yriaeBosl). [IpakTudeckoe npuMeHeHue STUIICHTIIMKOIIS, TIIMIeprHa, (heHoa.
[Ipumenenue popmanpaeruaa, aueTalbIerua, yKCyCHOW KUCI0Thl. Mblila KaK COJIM BBICIIHUX
KapOOHOBBIX KHCJIOT. MoIoII1e CBOWCTBA MbLIIA

— a30TcoJiepKale COCTUHEHNS (AMUHBI 1 AMUHOKHCIIOTHI, O€IKH). BricokOMoueKyIsapHbIe
COEIMHEHMS (CUHTETUYECKHE U OMOJIOrMUECKU-aKTUBHBIE). MOHOMED, IOJIMMED, CTPYKTYPHOE 3BEHO.
[Tonmnmepuszanus 3THIEHA KAK OCHOBHOE HAIIPABJICHHUE €TI0 UCIOIb30BaHUS.

I'eHeTHYECKAs CBS3b MEXKY KJIACCAMH OPTaHUYECKUX COCIUHEHUN

Knaccudukanmst 1 0COOEHHOCTH OpraHUYECKUX peakiuid. PeakimonHsie eHTphl. Paukaib.
[lepBoHayaIbHBIC TOHSTHUS O THIAX U MEXaHU3MAaX OPTraHUYECKUX PEAKIUU.

IIpakTHYecKHe 3aHATHS

CBoiicTBa OpraHUYECKUX COCAMHEHUN OTJENbHBIX KJIACCOB (TPUBHAJIbHAS U MEXKyHAPOIHAS
HOMEHKJIATypa, XUMUYECKUE CBOMCTBA, CIOCOOBI TIOJTYUYEHHS ): MPeIebHbIC (AIKAHBI M [IUKIIOAJIKAHBI),
Henpe/elbHbIe (aJTKEeHbI, aTKUHBI U aJIKaIMEHbI) U apOMaTHYECKUEe YTIeBOOPO/IbI, CIIUPTHI U (PEHOIHI,
KapOOHOBBIC KHCIOTHI M A(UPHI, AIbJETU Bl U KETOHBI, AMHHBI 1 AMUHOKHUCIIOTBI,
BBICOKOMOJIEKYJISIPHBIE COSAMHEHU. 3a/laHUsI HA COCTAaBJICHUE YPAaBHEHUN XUMUYECKUX PEaKIUil C
y4acTHEM OPraHMYECKUX BEIIECTB HA OCHOBAHMM MX COCTaBa U CTPOCHUS

CocraBiieHue cxeM peakiuii (B TOM YUCIIe MO MPEAT0KEHHBIM LIEMTOYKaM MIPEBPALLECHUI),
XapaKTepU3yIOIINX XUMUYECKUE CBOMCTBA OPraHMUECKUX COEUHEHUM OT/IEIbHBIX KI1aCCOB, CIIOCOOBI
UX MOJIyYeHHS U Ha3BaHHUE OPTaHMYECKUX COSAMHEHUN MO TPUBUAIBHOMN WU MEXTyHAPOIHOM
CHUCTEMaTUYECKOM HOMEHKIIATYPE.

Pemenne npakTHKO-OpUEHTUPOBAHHBIX TEOPETUUECKUX 3aJaHUI Ha CBOMCTBA OPTaHUYECKUX
COCI[I/IHGHI/Iﬁ OTACJIBHBIX KJIaCCOB

I/I3y‘{eHI/IC CBOICTB 3TUJICHA. MOI[CHHpOBaHI/IC MOJICKYJI U XUMHUYCCKUX npeBpameHI/Iﬁ Ha IMpuMepe
OTaHa, 9TUJICHA, allICTUJICHA U JP.

Tema 4.3.
Nnentuduxanus
OpPTaHUYECKUX
BEIIECTB, UX
3HAaYECHHUE U
MIPUMCHCHHE B

OcHoBHoOe coaep:kaHue

TeopeTnyeckoe o0yueHue

buooprannueckue coequnenus. [Ipumenenue u 6uonorudeckas poib yrieBogoB. OKuUcIeHHe
YTJI€BOAOB — UCTOYHUK YHEPTUU JKUBBIX OpraHu3MoB. O01acT MPUMEHEHUS! aMUHOKHCIIOT.
[IpeBpaienus O0enxoB nuiy B opranusme. buonoruueckue pynkuuu 6enkoB. buonornyeckue
¢yHKuMHU xupoB. Posib oprannyeckoil XMMHUH B pellIeHUH po0sieM MUILEBOH 6e30I1acHOCTH

OK 01
OK 02
OK 04




HaumenoBanmue Conep:xanue y4eOHOro MaTepuaJia (OCHOBHOE U MPO(ecCHOHAIBLHO-OPUEHTHUPOBAHHOE), O0bém | Ddopmupyembie
pa3iesioB U TeM Ja0opaTopHble U NPAKTHYECKHE 3AHATHS, IPUKJIATHON MOIYJIb (IPU HAJTUYMH) 4acoB KOMIIETEeHIIUH
OBITOBOI U Poib oprannueckoil XMMUM B pEIICHUH MTPOOJIeM SHEPreTUIeCKOi 0€30I1aCHOCTH, B Pa3BUTHH
MIPOU3BOACTBEHHOMN MEAMIIMHBI, CO3JaHIUH HOBBIX MaTepUaIoB, HOBBIX HCTOYHUKOB SHEPTUU (aJIbTEPHATUBHBIC HCTOUHUKH
JIeSITEIIbHOCTH sHeprum). OnacHOCTh BO3JEHCTBYS HA AKUBbIE OPraHU3Mbl OPraHUUECKHUX BEIIECTB OT/AEIbHBIX 2
YeJoBeKa KJ1acCOB (YTJI€BOJOPO/IbI, CIIUPTHI, PEHOIBI, XJIOPOPTAHUYECKUE TPOU3BOAHBIE, alTbACTUIBI U JIP.),
CMBICJI T0Ka3aTellsl NPEeIbHO JO0NYCTUMON KOHIIEHTPpALUU
IIpakTHYecKue 3aHATHS 2
Wnentudukanus opraHnyecKux COeAMHEHNHN OTIENbHBIX KJIACcCOB (Ha MpUMepe albAeTUuI0B, Kpaxmala,
YKCYCHOW KHCIIOTBI, OEJIKOB | T.I1.) C UCHIOJIB30BAHUEM UX (PU3HKO-XUMHUYECKUX CBOMCTB U
XapaKTepHBIX KaUeCTBEHHBIX peakiuil. JleHarypauus 6enka npu HarpeBaHuu. L[BeTHbIE peakiuu )
6enKxoB. BO3HUKHOBEHNE aHATMTUYECKOTO CUTHAJIA ¢ TOYKH 3PEHUS] XUMHUECKUX MPOIIECCOB MPH
MPOTEKaHUN KaYeCTBEHHON PeaKIIiH, MO3BOJIAIONIEH HACHTU(DUIINPOBATD MTPEITI0KEHHBIE
OpraHUYECKHE BEIIECTBA
Paznen S. Kunernueckue 1 TepMOIMHAMHYECKHE 3AKOHOMEPHOCTH NMPOTEKAHUS] XUMHYECKUX PeaKIui 10
Tema 5.1. OcCHOBHOE co/iep:KaHue 4 OK 01
Kunernueckue TeopeTnueckoe odyueHue 2 OK 02
3aKOHOMEPHOCTH Xumuyeckue peakiuu. Knaccudukaius XuMUYecKUX peakiuii: o ¢pa3oBoMy cocTaBy (TOMOTEHHbBIE U
IIPOTCKaHUA 5 reTeporeHHbIe), 110 UCIOIb30BAaHUIO KaTanu3aTopa (KaTaIuTUYECKUE U HEKAaTATUTHIECKUE). )
XUMHYCCKUX PECAKIUU CKOPOCTh PEAKIMH, €€ 3aBUCUMOCTb OT PA3IMYHBIX (PaKTOPOB: MPUPOJBI PEATUPYIOLINX BELIECTB,
KOHIEHTpaluu
IIpakTHYecKHe 3aHATHS 2 OK 01
Pemennie mpakTHKO-OpUEHTHUPOBAHHBIX 3a/laHWi Ha aHaiuu3 (AKTOpPOB, BIMSIONIMX Ha HM3MEHEHHE OK 02
CKOpPOCTH XMMHUYECKOH peakiiu, B T.4. C MO3HIUN IKOJIOTHUECKH 11eIecO00pa3HOro NoBeCHUS B OBITY
Y TPYJOBOH IE€ATEIBHOCTHU B LIESAX COXPAHEHUS CBOETO 3/I0POBbS M OKPYXKAIOIIEH PUPOJHON CpEbl. )
PemreHne mNpakTUKO-OPUEHTHUPOBAHHBIX 3aJaHUM Ha npuMeHenwe npuHnuna Jle-Ilatense s
HaXOXJ/ICHUS HaIpaBJICHUS CMEIIEHUS pPABHOBECHUS XUMHYECKOW peakiuud U aHaiu3 (akToOpoB,
BJIMSIIOLIMX HA CMEIIEHUE XUMUYECKOT0 pABHOBECHS
Tema 5.2. OCHOBHOE coJIepKaHHue 6 OK 01
Tepmoaunamuueckue |TeopeTndeckoe ooyueHue 2 OK 02
3aKOHOMEPHOCTH Knaccudukanus XuMHUUecKuX peakiuii: o TermaoBoMy 3PQexTy (3K30TepMUIecKue,
MIPOTCKAHUS SHJOTEPMUUYECKHE), TIO 0OpaTUMOCTH (0OpaTuMbie U HeoOpaTuMBbIe). TermnoBbie 3HPEKTH XUMHUECKIX
XUMHYECKUX peaxmmii. Tepmoxumudeckue ypaBHeHus1. OOpaTUMOCTh peakifii. XMMUYECKOe paBHOBECHE U €r0 2

peakuuii. PaBHoBecue
XUMHUUYECKUX PEAKIUI

CMeEIlIeHNE TI0JT IEUCTBUEM PA3NUYHBIX (PaKTOPOB (KOHLIEHTPALIHUS PEareéHTOB WU MPOJIYKTOB pEeaKIu,

JaBJICHHUC, TeMHepaTypa) JJIA CO3JaHUA OIITUMAJIBHBIX YCJIOBI/Iﬁ IMPOTCKAHUS XUMHWYCCKUX ITPOLCCCOB.




HaumenoBanmue Conep:xanue y4eOHOro MaTepuaJia (OCHOBHOE U MPO(ecCHOHAIBLHO-OPUEHTHUPOBAHHOE), O0bém | Ddopmupyembie
pa3iesioB U TeM Ja0opaTopHble H NPAKTHYECKHE 3AHITHS, NPUKJIATHON MOTYJIb (IPU HAJTUYMH) 4acoB KOMIIETEeHIIUH

[TonsiTrie 006 sHTANBIMY U 3HTpoNMU. DHeprust [ n66ca. 3akon ['ecca u cieacTust u3 HEero. Pob

CMEUIEHUS] PABHOBECHUSI B TEXHOJIOTMUYECKUX MPOLECCaX.

IIpakTHYeckue 3aHATHS 4 OK 01

[Mpuniun Jle latense. BrusHue pa3nnyHbix (akTOPOB HA U3MEHEHHE PABHOBECHS] XUMHYECKHX OK 02

peakuuii. 3aKOH JIEHCTBYIONIMX MacC U KOHCTaHTa XUMHYECKOT0 paBHOBECHsI. PacueThl paBHOBECHBIX 2

KOHIICHTPALIMI pearupyronyx BeIecTB U MPOIYKTOB peakiuii. Pacuers! TemoBoro 3¢ dexra peakuuu.

Pelrenre npakTuKO-OpUEHTUPOBAHHBIX 3aJaHUI HA npuMeHeHue npuHiuna Jle-Illarense qs

HAXOKJCHHS HAIPABJICHUS! CMEUICHUSI PABHOBECHS XUMUYECKOH pEakIy U aHaiIu3 (paKTopos, 2

BJIMSAIONIMX HA CMEIIEHUE XUMHUYECKOTO PABHOBECHSI.

Paspnen 6. PacTBopsl 4

Tema 6.1. OcHoBHoOe coaep:kaHue 2 OK 01
[TonsTue o pactBopax | Teoperuueckoe 00y4eHne 2 OK 02

PactBopenue kak ¢puzuko-xumudeckuit mpouecc. PactBopel. CriocoObI MPUTOTOBIIEHUS PACTBOPOB. OK 07

PactBopumMocTs. MaccoBast 1011 pacTBOPEHHOIO BeniecTBa. CMBICH ITOKA3aTeNs MPEAEIIbHO

JOMTYCTUMOMN KOHIIEHTPAIMH U €r0 UCIOJIb30BaHUE B OLIEHKE IKOJIOIMUECKON 0€30M1aCHOCTH.

[IpaBuia 3K0JIOTHYECKHU 11e51eco00pa3HOro MOBEACHUS B ObITY U TPYAOBOW ACATEIBHOCTH B IIEIAX ’

COXPAHEHHUS CBOETO 370POBbsI U OKPYKAIOIIeH MPUPOAHOMN Cpe/ibl; OMTACHOCTh BO3/AEUCTBUS HA )KUBbIE

OpPTraHMU3MBbI ONPEEIICHHBIX BEIIECTB.

Pemenue npakTUKO-OpHEHTUPOBAHHBIX PACUETHBIX 3aJaHUI HA PaCTBOPHI, UCIIOJIb3yEeMbIe B OBITOBOI U

IIPOU3BOJICTBEHHON JESTEILHOCTH YEJIOBEKA
Tema 6.2. OCHOBHOe co/Iep:KaHue 2 OK 01
Hccrnenosanue IIpakTHyeckue 3aHATHSA 2 OK 02
CBOWCTB PacTBOPOB  |[IpuroToBIeHHE PaCTBOPOB 3aJaHHOI (MacCoOBOi, %) KOHIEHTpaluK (C HPAKTUKO-OPUEHTHPOBAHHBIMU ’ OK 04

BOIIPOCAMU) U ONIpefiesIeHUE Cpeibl BOJHBIX pacTBOPOB. PenieHue 3a1a4 Ha IPUTrOTOBJIEHHE PACTBOPOB
IIpodeccnonaibHO-OPHMEHTHPOBAHHOE COlePKaHue (Coep:KaHue MPUKJIATHOTO MOTYJIA)
Pazgen 7. XuMus B ObITY H IPOU3BOJACTBEHHOM /1eSITEJIbHOCTH YeJI0BEKA 6 OK 01
Xumus B ObITY 1 OCHOBHOE COlepKaAHMe 6 OK 02
IPOU3BOACTBEHHON  |TeopeTHuecKkoe 00yqeHue 2 OK 04
ACSATCIIBHOCTH Hosgeiimune qoctukeHnss XMMUYECKONH HAYKH U XMMHUYECKON TeXHOJIOTuU. Ponbs XxuMuu B obecnieueHuu OK 07
4CJIOBCKA 9KOJIOTUYECKOM, IHEPreTUIECKON U MUIIEBOM 0€3011aCHOCTH, pa3BUTUU MeIUIIMHEI. [IpaBuia nmoucka >

U aHaNM3a XUMHYECKON HHPOpPMAIMK U3 PA3THYHBIX HCTOYHUKOB (Hay4YHas U yueOHO-Hay4YHAas

JauTepaTypa, CpecTBa MaccoBoi nH(popmManuu, cetb HTEpHET)

IIpakTH4yecKue 3aHATHSA 4




HaumenoBanmue Conep:xanue y4eOHOro MaTepuaJia (OCHOBHOE U MPO(ecCHOHAIBLHO-OPUEHTHUPOBAHHOE), O0bém | Ddopmupyembie
pa3iesioB U TeM Ja0opaTopHble H NPAKTHYECKHE 3AHITHS, NPUKJIATHON MOTYJIb (IPU HAJTUYMH) 4acoB KOMIIETEeHIIUH
[Touck 1 ananu3 KeHCOB O MPUMEHEHUH XUMUYECKHUX BEIIECTB U TEXHOJOTHUM C y4eTOM Oyaymieit
npodecCHOHANBEHOM NESATENIBHOCTH 110 TEMaM: BaKHEHIIINE CTPOUTENIbHBIE MaTepHAIbI,
KOHCTPYKLIMOHHBIE MaTepUalbl, KPACKH, CTEKJIO, KEpaMHUKa, MaTepHaJIbl ISl 3JIEKTPOHUKH, 4
HaHOMAaTepHuaJbl, TEKCTUIIbHbIE BOJIOKHA, NCTOYHUKU YHEPTUU, OPTaHUYECKUE U MUHEPAJIbHBIE
y100peHus, JIEKapCTBEHHbIE BELIECTBA, OBITOBAs XUMHUSI.
3amuTa: [lpeacraBienue pe3yabTaToB pelieHus: KeHcoB B popMe MHHH-TOKIIAA C Ipe3eHTaIHel
IIpome:xyTouHasi arrecranusi: (¢ depeHMPOBaHHBIN 3a4eT 2
Bcero 88




3. YCJIOBUA PEAJTU3ALIUN TPOT'PAMMBbI
OBIIEOBPA3OBATEJBHOU JUCIIUITJINHBI
3.1. TpeGoBaHus K MaTepHAJIBbHO-TEXHHYECKOMY O0ecneyeH U o

Jns  peanuzanuu  mporpamMmbl - 00II€00pa30BaTENbHON  JUCHUILIAHBI
MIPETYCMOTPEHBI CIIEIYIONINE CIICITUATbHBIC ITOMEIICHUS:

Kabuner COIMATEHO-DKOHOMHYECKHUX TUCITUTIINH, OCHAIIICHHBIN
o0opy10BaHUEM:

38 y4eOHBIX MecT, pabouee MECTO TpernojaBaTeis, MYJIbTHUMEIUWHBIN
MPOEKTOp, HOYTOYK (C BBIXOJOM B ceTh HMHTepHeT), sKpaH, yueOHas IOCKa,
HarJigIHble y4eOHble MOcoOMs (KOMILIEKTHl Y4YEOHBIX TaOJHI], CTEHIOB, CXEM,
IJIAKaTOB, TIOPTPETOB  BBIJAIOIMIMXCA YYCHBIX B  S3BIKOZHAHUS W Jp.),
JTUAAKTUYECKUE MaTepuabl (3alaHus 711 KOHTPOJBHBIX padoT, /ISl pa3HbIX BUIOB
OIICHOYHBIX CPEJICTB, SK3aMEeHa U JIp.).

Office Professional Plus 2016 Russian OLP NL AcademicEdition (MS
Word, MS Excel, MS Power Point, MS Access), ocHOBaHne AKT MPe0CTaBICHUS
npaB Ne Tr035773 ot 22 urong 2016 roga, AO «CodtJlaiin Tpeitmn»

[IporpaMma KOMIIBIOTEpHOTO TecTHpoBaHUsA 3HaHUM MyTestXPro — akr
npenocrasieHus npas Ne [T168538 or 01.10.2013

Google Chrome — Untepuer-6paysep. Codoanoe 110 // Geccpouno

Opera — UatepreT-6paysep. Cobonoe I10 // 6eccpouno

AdobeAcrobatReader DC — Ilporpamma mpocmotpa daitiioB B dopmare
PDF Cro6oanoe I10 // 6eccpouno

7-Z1P — apxuBaTtop. CBoboanoe I10 // 6eccpouno

YuranbHbIN 321 C BBIXOJIOM B ceTh MHTEpHET

30 yueOHBIX MeCT, 5 HOyTOYKOB C BBIXOJIOM B MHTEPHET

Office Professional Plus 2016 Russian OLP NL AcademicEdition (MS
Word, MS Excel, MS Power Point, MS Access), ocHOBaHne AKT Mpe0CTaBICHUS
npaB Ne Tr035773 ot 22 urong 2016 roga, AO «CodtJlaiin Tpeitmn»

[IporpaMma KOMIIBIOTEpHOTO TecTHpoBaHUsA 3HaHUM MyTestXPro — akr
npenocrasieHus npas Ne [T168538 or 01.10.2013

Google Chrome — nTepuer-6pay3ep. Codoanoe 110 // Geccpouno

Opera — UnatepreT-6payzep. Cobonoe I10 // 6eccpouno

AdobeAcrobatReader DC — Ilporpamma mpocmotpa daitiioB B dopmate
PDF Cro6oanoe I10 // 6eccpouno

7-Z1P — apxuBatop. CBob6oanoe I10 // 6eccpouno

3.2. HupopmanuoHHoe odecredeHne peaju3auu NporpaMmmbl

Jlnst  peanuzanuu  mporpaMMbl  OMOIMOTEUHBINH  (GOHA 00pa3oBaTEIBHOU
OpraHM3allid HMEeT TIeYaTHbIE W/WIM DJIEKTPOHHBIE O00pa3oBaTeNbHBIE |
uH(GOPMAIIMOHHBIE PECYPCHI, AJISl MCIONb30BaHMUsS B 00pa30oBaTEIbHOM IpOIIEcCe.
[Ipu dopmupoBanuun OubIHOTEUHOrO0 (hoHAAa O00pa30BATENLHON OpraHu3anuen
BbIOMpaeTcsT HE MeHee OJHOTO M3JaHHs W3 TMEePEUYHCICHHBIX HIDKE MEeYaTHBIX
U3JaHUI 1 (W) DJIEKTPOHHBIX W3/IaHUH B Ka4eCTBE OCHOBHOTO, TIPU 3TOM CITHCOK,
MO>KET OBITh IOTIOJTHEH HOBBIMH U3/IaHUSMHU.



3.2.1. OcHoBHas JuTEpaTypa

AHdunorenoBa, M. B. Xumwusa. bazoBeiii ypoBenn: 10—11 kmacchr :
y4eOHUK sl cpeaHero oobmero obpaszoBanus / M. B. Aundunorenosa, A. B.
babkos, B. A. IlonkoB. — 2-e u3a., ucnp. u gon. — Mocksa : MznarensctBo FOpaiiT,
2025. — 290 c. — (OOmeob6pazoBarenbublii 1uKI). — ISBN 978-5-534-16098-7. —
Tekcr : snexktponnblii // OOpazoBatenbHas 1iatdopma FOpaiit [caiit]. — URL:
https://urait.ru/bcode/568473

Xumus : y4eOHUK JIJIsl cpefHero npodeccuoHanbHoro odpaszosanus / 10. A.
Jle6enes, I'. H. ®anees, A. M. T'ony6es, B. H. [llanosan ; mox oOiieit penaxiueit
I'. H. ®aneeBa. — 2-¢ u3a., nepepad. u jgomn. — Mocksa : MznarensctBo HOpaiir,
2024. — 431 c. — (IlpodeccuonanpHoe odpazoBanue). — ISBN 978-5-9916-7723-3.
— Texkcr : anexTponHsbIi // OOpa3oBarenbHas miaatdopma FOpait [caiiT]. — URL:
https://urait.ru/bcode/537876

Pocun, WU. B. Xumusa. Y4YeOHUK H 3aJa4HUK © JUIS  CPEIHETO
npodeccuonansaoro oopazosanus / 1. B. Pocun, JI. /I. Tomuna, C. H. ConoBbes.
— MockBa : UzpmarenbctBo IOpaiit, 2025. — 420 c. — (IIpodeccuonansHoe
oOpazoBanue). — ISBN 978-5-9916-6011-2. — Tekct : 2JIEKTPOHHBIN //
O6pa3zoBarenbHas matdopma Opaiit [caiit]. — URL.:
https://urait.ru/bcode/561100

Bbopucos, A. H., Xumus : yue6nuk / A. H. bopucos, E. C. Octpornsinos, T.
b. boitosa, JI. I1. ApnameBa. — MockBa : KnoPyc, 2024. — 331 c. — ISBN 978-5-
406-11987-7. — URL: https://book.ru/book/950237

3.2.2. JlonoJiHUTEJIbHAS JIUTEPATYpPa

AHdunorenoa, . B. Xwumus : y4eOHMK W TPAKTUKYM JJisi CPEIHETO
npodeccrnoHanbHOro oopasosanus / . B. Audpunorenora, A. B. babkos, B. A.
[TonkoB. — 2-e u3x., ucnp. u gomn. — Mocksa : U3aarensctBo FOpaiit, 2025. — 291
c. — (Ilpodeccuonansuoe obpazoBanue). — ISBN 978-5-534-11719-6. — Tekcr :
aneKkTpoHHbIN //  OOpazoBarenbHass mmiargopma FOpaiir [caiit]. — URL:
https://urait.ru/bcode/562501

Xumus. 3aauHuK : ydeOHOe mocodue misg cpeaHero npodeccuoHaIbHOTO
obOpazoBanus / FO. A. Jlebenes [u nap.] ; moa odmei penakuuent I'. H. daneera. —

MockBa : WMzparensctBo HOpaiit, 2024. — 236 c. — (IIpodeccuonanpHOE
oOpazoBanue). — ISBN 978-5-9916-7786-8. — Tekct : 3JIEKTpOHHBIN //
OO6pazoBatenbHast atgopma Opaiit [caiT]. — URL:

https://urait.ru/bcode/537886

ZaitieB, O. C. Xwumusa. JlabopaTopHBIM MpakTUKyM U COOpPHUK 3aaad :
ydueOHOe mocobue it cpeaHero mpodeccuoHanbHoro obpazoanust / O. C.
3aiinieB. — Mocksa : U3narensctBo IOpaiit, 2025. — 202 c. — (IIpodeccuonanbuoe
oOpazoBanue). — ISBN 978-5-9916-8746-1. — Tekct : »3JIEKTpOHHBIN //
O6pa3zoBarenbHas matdopma Opaiit [caiit]. — URL:
https://urait.ru/bcode/562277

Kokopesa, B. B., Xumus : yue6noe nocodue / B. B. KokopeBa. — Mockaa :
KuoPyc, 2024. - 371 c¢. - ISBN 978-5-406-13324-8. — URL:
https://book.ru/book/954419



3.2.3. UHuTepHeT-pecypchl

Enunas komnexkuus uu@poBBIX 00pa30BaTeIbHBIX PECYpPCOB.

noctymna: http://school-collection.edu.ru/catalog/pupil/?subject=30;
KM-mikomna. — Pexxum nocryna: http:// www.km-school.ru/;
Poccuiickas AJIEKTPOHHAsA IKOJIa — Pexum
http://www.resh.edu.ru/;
OUIIN (BIIP 11 xnacc) — Pexxum noctyna: http:// www.fipi.ru;
https://book.ru
https://urait.ru

— Pexum

JOCTYyTIA:



4. KOHTPOJIb U OHEHKA PE3YJIbTATOB OCBOEHMUS

KonTtposms wu

OLICHKAa

pE3yNbTaTOB

o0yueHus

OBIIEOBPA3OBATEJIbHOM JUCIUILJIAHBI

OCYIICCTBIIACTCA

npenojaBaTesieM B MPOIECCe MPOBEACHUS MPAKTUUECKUX 3aHATHI, TECTUPOBAHUS,
a TaKXKe BBIMOJHEHUS OOYUYaIOIIMMUCS WHAWUBUIYATbHBIX 3aJaHUM, MPOEKTOB,
uccinenoBaHuil. Pe3ynbTaThl 00yUeHHs ONPENEsSioT, YTO 00YUYarOIIUecs: AOJKHbI
3HaTh, TOHUMATh U IEMOHCTPUPOBATH 110 3aBEPIICHUN U3YUCHUS JUCIUTIINHBI.

Tunbl OLleHOYHBIX

Ne | OK/TIIK (Mopyas/Paznen/Tema| Pe3yabtat 00yueHust N
MeponpHusITHI
I | OcHoBHOE conepxkanmne
1 Pa3nes 1. OcHoBBI PopmyposaTh
0a30Bble MOHSATHS U
CTPOEHHUs BelllecTBa
3aKOHbI XMMHH
1.1 | OK 01 CtpoeHne aToOMOB CocraBnsate xumuueckue |1. Tect «CtpoeHne aToMOB
XUMUYECKHUX (GOpMyIIbI COEIMHEHUN B |XUMUYECKHUX DJIEMEHTOB U
9JIEMEHTOB M TIPUPO/IA |COOTBETCTBHH CO PUPOJa XUMHIECKOM
XUMUYECKOHN CBSA3U CTENEHbIO OKUCIICHUS CBSI3M».
XMMHYECKUX AJIEMEHTOB, |2. 3aJja4u HA COCTaBIICHUE
UCXO/sI U3 BAJIGHTHOCTU U |XUMUYECKUX (HOpMYIT
3JIEKTPOOTPHUIATEIPHOCTH |IBYXaTOMHBIX COSTUHEHUIN
(oxcunoB, cynbpuaos,
TUAPUJIOB U T.I1.).
3. 3agaHus Ha
HCITIOJIb30BAHNE XUMHUYECKOM
CUMBOJIMKH U Ha3BaHUU
COECIUHEHUH I10
HOMEHKJIAType
MEXIYHApOJIHOTO COI03a
TEOPETUYECKOU U
MPUKIIATHOW XUMHUH U
TPUBUAIILHBIX Ha3BaHUU IS
COCTaBJICHUS] XUMHUYECKUX
dbopMyI IBYXaTOMHBIX
COCTMHEHMH (OKCHJIOB,
Cynb(hUI0B, THAPUIOB U T.IL.)
U APYTHX HEOPTraHUYECKHUX
COCIMHEHU I OTAEIbHBIX
KJIACCOB
1.2 | OK 01 Ilepunonnueckuii 3akoH | XapaKTepHU30BaTh 1. Tect «Metannuueckue /
OK 02 u tabmuna J[. 1. XUMHYECKHE DJICMCHTHI B |HEMETAJUIMYSCKHE CBONCTBA,

MenneneeBa

COOTBETCTBUHU C UX
ITOJIOKEHUEM B
NEePUOINYECKON CUCTEME
XAMUYECKHX DJIEMCHTOB
J.1. MenneneeBa

3EKTPOOTPHULATENLHOCTD U
CPOJICTBO K JIEKTPOHY
XUMHYECKHX JJIEMEHTOB B
COOTBETCTBHE C UX
JJIEKTPOHHBIM CTPOEHUEM U
MIOJIO’KEHUEM B
NEPUOANYECKON CHCTEME




OK/IK

Monayas/Pa3nen/Tema

PesyabTaT 00yuenus

THunbl OEHOYHBIX
MepONpHUATHH

XUMUYECKUX djiemeHToB J[. 1.
MeHnesneeBay.

2. llpakTrueckue 3a7aHus Ha
YCTAHOBJICHUE CBSI3U MEXTY
CTPOEHUEM ATOMOB
XHMHYECKHX IJICMEHTOB B
NEePUOINYECKUM U3MEHEHUEM
CBOMCTB XMMHYECKUX
3JICMEHTOB U MX COCIMHCHUM
B COOTBETCTBHUH C
MOJIOKCHHEM
[Tepuoanueckoii cucteme.

3. IlpakTuko-
OpPUEHTHUPOBAHHbBIC
TEOPETUYECKUE 3a1aHUS HA
XapaKTepU3aLHI0
XAMUYECKHUX DJICMCHTOB:
«MeTtamnnueckue /
HeMeTaJJImIecKie CBOMCTBA,
3JIEKTPOOTPUIIATEILHOCTD U
CPOJICTBO K BJIEKTPOHY
XHMHYECKHX 3JICMEHTOB B
COOTBETCTBUE C UX
3JIEKTPOHHBIM CTPOCHHUEM U
IIOJIOKCHUEM B
MEPUOIUYECKON CUCTEME
XAMUYECKHUX DJIEMECHTOB
J.1. MeHnaeneeBa»

Pa3pgea 2.
XuMH4YecKue
peakuuu

XapakTepu3oBaTh THUIIBI
XHMHYECKHX peaKuuid

Kontpouabnas padora
«CTpoeHue BelecTsa u
XHMHUYeCKHe PeaKuum)

2.1

OK 01
OK 04

TuIel XUMHYECKUX
peaxkuun

CocTaBnsTh peakuu
COE/IMHEHUS, Pa3JIOKEHUS,
oOMeHa, 3aMeIleHus,
OKHCIIUTEIHHO-
BOCCTAaHOBUTCJIBHBIC
peakuuu

1. 3amaun Ha cocTaBiIeHUE
YPaBHEHUH PEAKIINI:

— COCIMHEHHSI, 3aMEIICHUS,
pas3noxeHus, 0OMeHa;

— OKUCJIUTEIIBHO-
BOCCTAaHOBUTENIBHBIX PEAKIUil
C UCTOJIb30BAaHUEM METO/Ia
AMEKTPOHHOTO OanaHca.

2. 3agaun Ha pacyeT MaccChl
BelIleCTBa UM 00bEMa

ra3oB 10 U3BECTHOMY
KOJIMYECTBY BEIIECTBA, Macce
WM 00BEMY OJTHOTO U3
YYaCTBYIOIINX B PEAKIIHH
BEIIECTB; PACUETHI MACCHI
(0OBéMa, KoTMUecTBa
BEII[ECTBA) MTPOIyKTOB
peaxIuu, eciau OJHO U3




OK/IK

Monayas/Pa3nen/Tema

PesyabTaT 00yuenus

THunbl OEHOYHBIX
MepONpHUATHH

BCIICCTB UMECT IPUMECHU

2.2

OK 01
OK 04

DIIEKTPOJIUTHYECKAS
JUCcoManys 1
WOHHBI 0OMEH

CocTaBisATh ypaBHEHUS
XUMHUYCCKUX pCaKIINU
HOHHOTO OOMEHa ¢
y4acTUEM
HEOPraHUYECKUX BEILEeCTB

1. 3amanus Ha cOCTaBJICHUE
MOJIEKYJIIPHBIX U MOHHBIX
pEaKIHUii C y4aCTUEM KHUCIIOT,
OCHOBaHHUI U COJEH,
YCTaHOBJICHUE U3MEHECHUS
KHCJIOTHOCTH CPEIbl

Paznen 3. Ctpoenue u
CBOMCTBA
HEOPraHUYeCKHUX
BellecTB

HccaenoBarb cTpoeHue
CBOIICTBA
HEOpraHu4ecKux
BelecTB

KonTtposbnas paéora
«CBoiicTBa
HEOPraHUuYeCKHX BelleCTB

3.1

OK 01

Knaccudukanus,
HOMEHKJIaTypa "
CTpOeHHE
HEOPraHUYECKIX
BEILIECTB

Knaccudumuponatsb
HEOpraHUYeCcKHue
BEIIIECTBA B COOTBETCTBUU
C UX CTPOCHHEM

1. Tect «HomeHnknatypa u
Ha3BaHNE HEOPTaHUYECKUX
BEIECTB UCXOJI U3 UX
XUMHUYECKON (GOpMYIIbI UITN
COCTaBJICHUE XUMUYECKOMN
(bopMyIIBI UCXOIS U3
Ha3BaHUs BEILIECTBA 110
MEKTyHApOAHON WIIH
TPUBUAIILHON
HOMEHKJIaTypey.

2. 3ajaum Ha pacuer
MacCOBOH JI0JTH (MaccChl)
XUMHUYECKOT0 JIeMEHTa
(coenuHeHMsI) B MOJIEKYJIE
(cMmecm).

3. IlpakTUueckue 3aaaHus 1Mo
KJIaCCU(UKAIUH,
HOMEHKJIaType U
XUMHYeCKHM (popmyam
HEOPraHUYECKUX BEIEeCTB
pa3IMYHBIX KJIACCOB.

4. IlpakTyeckue 3alanus Ha
ONPEACICHUE XUMUUECKON
AKTUBHOCTH BEILIECTB B
3aBUCUMOCTH BUJA
XUMHUUYECKOHN CBSI3U U THIA
KPUCTAJUIMYECKON PEIIETKU

3.2

OK 01
OK 02

Du3UKO-XUMHYECKHUE
CBOlCTBa
HEOPraHUYECKUX
BEILIECTB

YcranaBiauBaTh
3aBUCHUMOCTh (PU3UKO-
XUMHYECKHX CBOMCTB
HEOPTraHWYECKUX BELIECTB
OT CTPOCHHSI aTOMOB H
MOJIEKYJI, @ TAKXKe TUIa
KPUCTaJUIMYECKOU
pELIeTKU

1. Tect «OcobeHHOCTH
XHUMHYECKHUX CBOMCTB
OKCHUJIOB, KHCJIOT,
OCHOBaHUH, aM(pOTEPHBIX
TUAPOKCHUJIOB U COJIEID.

2. 3ajaHus Ha COCTaBJICHUE
YpaBHEHUN XUMUYECKUX
peakuuii ¢ yuactTuem
MPOCTHIX U CIIOKHBIX
HEOPTraHWYECKHUX BEILECTB:




OK/IK

Monayas/Pa3nen/Tema

PesyabTaT 00yuenus

THunbl OEHOYHBIX
MepONpHUATHH

OKCHJIOB METAJIOB,
HEMETAJJIOB U aM(OTEPHBIX
AJIEMEHTOB; HEOPTraHUYECKUX
KHCJIOT, OCHOBAaHUH U
aM(OTEPHBIX THAPOKCHIIOB,
HEOPraHUYECKUX COJIEH,
XapaKTEePU3YIOLIUX UX
CBOMWCTBA M CIIOCOOBI
MIOJIyYEHHUSI.

3. IIpakTuko-
OPHUEHTUPOBAHHBIE
TEOPETUYECKHE 3alaHus Ha
CBOMCTBA U MOJIyYEHUE
HEOPraHUYECKUX BEILECTB

33

OK 01
OK 02
OK 04

WNnentudukanus
HEOPTaHHYECKUX
BEIIECTB

HUccaenoBaTth
KaueCTBCHHBIC PEAKIINH
HeOpFaHI/ILIGCKI/IX BCIICCTB

1. ITpakTuko-
OpUEHTUPOBAHHbBIE 3aJaHUS
110 COCTaBJICHUIO
XMMHYECKHUX PEAKIUi ¢
y4acTHEM HEOPraHUYECKUX
BELIECTB, UCIOJIb3YEMBIX IS
UX UICHTH(PUKAIUY.

Pasnen 4. Ctpoenue u
CBOMCTBA
OpPraHu4YecKux
BellecTB

HccaenoBarb cTpoeHue
CBONCTBA OPraHN4YeCcKHX
BelIECTB

KonTtposbnas paéora
«CTpoeHue u cBOMCTBa
OpraHUYecKHX BellecTB)

4.1

OK 01

Knaccudukanmus,
CTpOEHHE U
HOMEHKJIaTypa
OpPraHUYECKUX
BEIL[ECTB

Knaccudummponatsb
OpraHUYeCKHe BEUIECTBA B
COOTBCTCTBHUH C UX
CTPOCHHEM

1. 3amanus Ha cocTaBJICHHUE
Ha3BaHUN OPraHUYECKUX
COCIMHEHU 110 TPUBUAIILHOMN
WJTU MEKTyHapOHOM
CHCTeMaTHUYECKOM
HOMEHKJIAType.

2. 3aaHus Ha COCTaBJICHUE
MOJTHBIX M COKPAIIEHHBIX
CTPYKTYPHBIX (OpMYIT
OpPTraHUYECKUX BEIIECTB
OTJEIBHBIX KJIACCOB.

3. 3agauu Ha onpeeeHue
npocteiien GopmyIbl
OpPTraHUYECKON MOJICKYJIBI,
HCXOJIS U3 DJIICMCHTHOIO
cocrana (B %)

4.2

OK 01
OK 02
OK 04

CBoiicTBa
OpPraHu4YeCKuxX
COEeIMHEHUN

YcraHaBIuBaTh
3aBUCUMOCTh (PU3UKO-
XHUMUYECKHUX CBOMCTB
OpPraHUYECKUX BEIIECTB OT
CTPOEHHUSI MOJIEKYJI

1. 3amanus Ha cocTaBJICHHUE
YpaBHEHUN XUMUYECKUX
peaKIuii ¢ yyacTuem
OpraHUYECKUX BEIIECTB Ha
OCHOBaHHMH HX COCTaBa U
CTPOCHUS.

2. 3ajaHus Ha COCTaBJICHUE




Tunbl OLIEeHOYHDBIX

Ne | OK/TIK (Mopyas/Paznen/Tema| Pe3dyabtat 00yueHust N
MeponpusTHI
YpaBHEHUN XUMUYECKUX
peaKLMii, HIUTFOCTPUPYOIINUX
XUMHUYECKHE CBOWCTBA C
Y4€TOM MEXaHU3MOB
NPOTEKaHUs JaHHBIX peaKui
Y TEHETHYECKOM CBSI3U
OpPraHMYECKUX BEILECTB
pa3HbIX KJIACCOB.
3. PacueTrHsble 3a1auu MO
YPAaBHEHUSIM PEaKLHi C
y4acTUEM OpPraHUYECKUX
BEILECTB.
43 | OK01 |HUnentudukanus Hccnenosath 1.IIpakTuko-
OK 02 |oprannuyeckux Ka4EeCTBEHHBIC PEAKIIUH  |OPUECHTHUPOBAHHBIEC 33/ IaHUS
OK 04 |BemiecTB, X 3HAUEHUE |OPTraHMUYECKUX 10 COCTaBJICHUIO
Y IPUMEHEHUE B COECIMHEHUH OTJECNBHBIX  |XMMUYECKHUX PEAKLUHI C
OBITOBOI 1 KJIACCOB y4acTUEM OPIaHUYECKUX
IIPOU3BOACTBEHHOMN BEILECTB, B T.4.
JESATEIIbHOCTH UCIIOJIb3YEMBIX IS UX
YeJI0BeKa uaeHTU(UKAITUY B OBITY U
IIPOMBIILIEHHOCTH.
5 Pasznea S. Xapakrepu3zoBathb
Kunernueckue n BJIMSIHAE PA3JIHYHBIX
TepMoaAMHAMHYeckHe |(paKTOpPOB Ha
3aKOHOMEPHOCTH pPaBHOBeCHE U CKOPOCTh
NPOTEKAHUSA XMMHMYECKHX peakuui
XHMHUYECKHX peakuui
5.1 [OKO01 |Kunernueckue XapakTepHu3oBaTh [IpakTHKO-OpUEHTUPOBAHHBIE
OK 02 |3aKOHOMEPHOCTH BJIUSIHUE KOHIICHTPAllMd  |TEOPETUYECKHUE 3aJaHus Ha
IPOTEKaHUs pearupyromunx BeIecTB U |aHaiau3 (pakTopos,
XUMUYECKHUX PEAKUUN |TeMIEepaTypbl HA CKOPOCTH |BIMSIOIIMX HA U3MEHEHNE
52 | OK 01 TepMoauHamMuueckue | XAMHICCKIX peakuin CKOpPOCTH XUMHUYECKOU
OK 02  |3akomomepHocTH XapakTepu3oBaTh peakuu. [IpakTuko-
MpOTEKAHHs BIIMSIHUE U3MEHEHUS OpPUEHTUPOBAHHbBIE 3aJaHUS
XUMHYecKux peakiii. |KOHUCHTPALMA BELIECTB, | HA IPUMEHEHHE IPUHLINA
PaBHOBeCHE peaKLUuu Cpelbl U Jle-Ularense mis
XUMHecKuX peakiuii | TEMIEPATYpbl Ha HaXOKJCHUS HaIlPaBJICHUS
CMEIIIEHNE XUMUUYECKOTO |CMEIEHUSI paBHOBECHUS
paBHOBECHS XUMUYECKON PEaKLy 1
aHanu3 (paKTopoB,
BIIUSIOIINX HA CMEIICHUE
XMMHUYECKOI0 PaBHOBECHUS
6 HccnenoBarb ncTMHHBIE
Pa3nes 6. PacTBopsl |pacTBOpPBI € 3aJaHHBIMH
XapaKTepuCTHKAMH
6.1 | OKO01 [TonsaTue o pactBopax |Paznuuath UCTUHHBIE 1. 3ajaun Ha MPUTOTOBJIEHUE
OK 02 pacTBOpPBI pacTBOpPOB.




Tunbl OLIEeHOYHDBIX

Ne | OK/TIK (Mopyas/Paznen/Tema| Pe3dyabtat 00yueHust N
MeponpusITHI
6.2 | OKO01 |HccnenoBanue HUccnenoBath pusnko- 2. IlpaxTuko-
OK 04 |cBOMCTB pacTBOPOB XUMHUYECKHE CBOMCTBA OPUEHTHUPOBAHHbBIC
UCTHHHBIX PaCTBOPOB pacyeTHbIE 3a/1aHus Ha
JUCTIEPCHBIE CUCTEMBI,
UCIIOJIb3yeMbI€ B OBITOBOM U
MIPOU3BOJICTBEHHOU
JESITENIbHOCTH YeJIOBEKa
II | [IpodeccnoHabHO-OPHEHTHPOBAHHOE COEPKAHME (CONePKAHUE IPUKJIIATHOTO
MOIYJIs1)

7 Paszpnen 7. OuenuBath nocJjeacTBHsA |3ammTa Keiica (¢ yuerom
Xumus B ObITY B OBITOBOI U Oyayuei
NPOU3BOJACTBEHHO!  |IIPOM3BOJCTBEHHOM npogeccnoHaIbHOI
AesITeJIbHOCTH NesITeJIbHOCTH YeJIOBeKa |1eATeJbHOCTH)
Ye10BeKa ¢ MO3MIHUH

IKOJIOTHYECKOM
0e3onmacHoOCTH
OK 01 Xumus B ObITY U OnenuBath nocneacTsus |Keiic (¢ yuerom Oymyreit
OK 02 |npou3BOACTBEHHOM OBITOBOI 1 npodeccuoHaIbHON
OK 04 NEITEILHOCTHU MIPOU3BOJICTBEHHOU JESTeTLHOCTH)
OK 07  |genmoBeka JeSATEeTbHOCTH uenoBeka ¢ |Bo3Mo)kHbIE TEMBI KEHCOB:

MO3UIIUH DKOJIOTHYECKOMN
0€e30IMacHOCTH

1. IloTermienne KIuMarta u
BBICBOOOXKIEHUE Ta30BBIX
THUAPATOB CO JIHA OKEaHa.

2. Byayme Matepuansl Jist
aBua-, MallIMHO- U
IpUOOPOCTPOECHHUS.

3. HoBeie maTepuansl s
COJIHEYHBIX OaTapei.

4. JlexapcTBa Ha OCHOBE
pacTUTENBHBIX MTPENapaToB
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