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1. OBIIAS XAPAKTEPUCTHUKA PABOYEN ITPOT'PAMMBI YYEBHOM
JUCIHUIIVIMHBI « XUMUS»

1.1. MecTo IMCHUIVIMHBI B CTPYKTYpe OCHOBHOI 00pa30BaTe/IbHOM NPOrpaMMBbl:

OO61eoOpazoBaTesbHas JTUCHUIIIMHA «XUMUS» SBISETCS 005S3aT€NbHON YacThIO
o011eo0pa3oBaTeNbHOTO IMKIAa 00pa30BaTeIbHON MPOrpaMMbl B COOTBETCTBUM C
®I'OC CIIO no cnenpanbHOCTH 43.02.17 « TexH0JI0THS HHAYCTPUHM KPACOTHD)

1.2. Ilesiu ¥ UIaHMpPYeMble Pe3yJabTAThl 0CBOEHH S JUCIHUILIUHBI
1.2.1. e u 3aga4y JUCHUILIMHBI

@opMHUpOBaHUE y CTYAECHTOB NPEACTABICHUS O XUMHYECKOM COCTaBISIOLIEH
€CTECTBEHHO-HAYYHON KapTUHBI MUPA KaK OCHOBBI IIPUHATHUS PELICHUN B )KU3HEHHBIX U
ITPOU3BOJICTBEHHBIX CUTYAlUAX, OTBETCTBEHHOTO NTOBEICHUS B IPUPOIHOM CpEE.

3agauyu IMCHUILJIMHDI:

1) cdopmupoBaTh NOHMMAHHUE 3aKOHOMEPHOCTEH MPOTEKAHUS XHUMHYECKUX
IIPOLIECCOB U SIBJICHUW B OKPY KAIOWIEW Cpele, LEJIOCTHOM HAay4YHOW KapTHHBI MHpA,
B3aMMOCBSI3M M B3aMMO3aBUCUMOCTH €CTECTBEHHBIX HAYK;

2) pa3BUTh YMEHHS COCTABISATH (DOPMYJbl HEOPraHUYECKUX W OPraHUYeCKHX
BELIECTB, YPABHEHUS XUMHUUECKHX PEAKINI, OOBACHATh UX CMBICI, HHTEPIPETUPOBATH
PE3yJIbTAaThl XUMUYECKUX DKCIIEPUMEHTOB,

3) chopMupoBaTh  HaBBIKM  TPOBEACHHUS  MPOCTEHIIMX  XUMHUYECKHX
HKCIIEPUMEHTAILHBIX MCCIIEIOBAHUN C COOJIIOICHHEM MpaBUil 0€30MacHOro oOpaIeHus
C BEIIECTBAMH U JJaOOpaTOPHBIM 000PYI0BAHUEM;

4) pa3BUTh yMEHUS HCIIOJIB30BaTh HMH(OPMAIMI0O XMMHUUYECKOTO Xapakrepa u3
Pa3JIUYHBIX UCTOYHUKOB;

5) chopMupoBaTh YMEHHUS TTPOTHO3UPOBATH MOCIEACTBHUS CBOCH JCSITEIBHOCTH H
XUMHUUYECKUX TPUPOHBIX, OBITOBBIX U MPOU3BOJACTBEHHBIX IIPOIIECCOB;

6) chopmHpoBaTh MOHMMAHUE 3HAYUMOCTH JIOCTHDKEHHM XUMUYECKOM HayKu H
TEXHOJIOTUM JIJIs1 pa3BUTHUS COIIMANBHOW U TPOU3BOACTBEHHOU cep.



1.2.2. [lnanupyemble pe3yJibTATHI OCBOCHUS 0011€00pa30oBaTebHOI TUCHUILINHBI B c00TBeTcTBUM ¢ PI'OC CIIO u Ha

ocHoe PI'OC COO
Ko u Ilnanupyembie pe3yabTAThl 0CBOCHHMS IMCHMILINHBI

HAUMEHOBAHME

popmupyembIx Oo6uue! JIMCHHMIIMHAPHbIE?

KOMIIeTEeHI M
OK OI. B yacTH TPY10BOI0 BOCIIUTAHMS - BJIQJIETh CUCTEMON XUMHUYECKUX 3HAHUI, KOTOpasi BKIIIOYAET:
Bri6upats - TOTOBHOCTB K TPYyZly, OCO3HAHHE OCHOBOTOJIararolue MOHATUS (XUMUYECKUI 2JIEMEHT, aTOM,
CHocoObl LEHHOCTU MacTepCTBa, TPy 10J100ue; AIIEKTPOHHAsS 000JI0UKa aTOMa, S-, p-, d-3JIEKTPOHHBIE OPOUTAIH
penieHus 3a1a4 | - TOTOBHOCTb K aKTUBHOMW J€ATE€IbHOCTH aTOMOB, HOH, MOJIEKYJa, BAJICHTHOCTD,
npo(eccuoHab | TEXHOJIOTMYECKON M COLUATbHOMN ANEKTPOOTPHULIATENIBHOCTD, CTENEHb OKUCIICHHS, XUMUYECKAsI
HOM HaIpaBJIEHHOCTH, CIOCOOHOCTb CBA3b, MOJIb, MOJISIPHAsA Macca, MOJISIPHBIA 00BEM, YIIEpOIHBIH
NEeSATEIbHOCTH WHULMHAPOBATh, NIAHUPOBATh U CKeJeT, PyHKUMOHANIbHAS Tpynna, paguKai, H30MepHs,
IPUMEHUTENBHO | CAMOCTOSATEIBHO BBIIOIHATH TaAKYIO M30MEpbI, TOMOJIOTUYECKHUM PsiJl, TOMOJIOTH, YTIIEBOJOPOIBI,
K pa3InYHbIM NesTEIbHOCTD; KHUCIIOPOJ- U a30TCOACPIKAIIUE COCTUHEHNS, OMOJIOTUYECKH
KOHTEKCTaM - UHTEpEC K pa3au4HbIM chepam aKTUBHbBIE BellleCcTBA (YTI€BOAbL, )KUPbI, OETKH ), MOHOMED,

poecCUOHANbHOM eI TEIbHOCTH,
OByaieHUe YHUBEPCAJIbHBIMH
yueOHBIMHU MO3HABATEJIbHBIMUI
AEeCTBUSIMM:

a) 0a3oBbIe JIOTHYECKHE JeiiCTBUA.
- CaMOCTOSITEHHO (POPMYIUPOBATH U
aKTyaJIu3upoBaTh NpoodsIeMy,
paccMaTpuBaTh €¢ BCECTOPOHHE;

- YCTAaHABJIMBATh CYIICCTBEHHBIN MPU3HAK
VIV OCHOBAHUS JIJISl CPaBHEHUS,
KJ1IaccupuKaIuu U 0000IICHHUS;

- OTIPENICIISATH 1IEJTU ICSITCIIbHOCTH,

MOJIUMEP, CTPYKTYPHOE 3BEHO, BEICOKOMOJICKYJIIPHBIE
COCIMHECHUS, KPUCTAJIINYECKAs PEIIETKA, TUITBI XUMUYECKUX
peaxkuuii (OKUCIUTEILHO-BOCCTAHOBUTEbHBIE, K30-U
SHJIO0TEPMHUYCCKHE, PEaKIIM HOHHOTO 0OOMEHa), pacTBOp,
BJICKTPOJIATBI, HEAJIEKTPOJIUTHI, JICKTPOJIUTAYECKAS
JTUCCOLMAIINS, OKUCIIUTEb, BOCCTAHOBUTEIb, CKOPOCTh
XUMUYECKOM peakiuu, XUMUIECKOE paBHOBECHE), TEOPUU U
3aKOHBI (TEOPUS XUMHUECKOTO CTPOCHUS OPTaHUYECKUX
BemectB A.M. byTnepoBa, TeOpHsl JIEKTPOJIUTHUECKON
IHUccounannu, nepuoanyecknut 3akon .M. Menneneesa, 3akoH
COXpPaHEHUS MaCChl), 3aKOHOMEPHOCTH, CUMBOJIUYECKHM SI3BbIK
XUMUHU, (PAKTOJIOTUUECKHE CBEICHUSI O CBOMCTBAX, COCTaBe,

! Yka3pIBaroTCS THYHOCTHBIE H METaIpeAMETHBIE pe3ynbTaTel n3 PI'OC COO (B mociemneii penaximy ot 12.08.2022) B 0TrnaronbsHoH hopme, hopMUpyeMbIe
0011e00pa30BaTEILHON AUCITUTUTUHON
2 TucuumiuHapHble (IPeIMETHBIE) Pe3y IbTaThl yKa3bIBAIOTCSA B COOTBETCTBHM C METOMKO#H MPETOaBaHus JUCIIHTLIMHEL




3a/1aBaTh MapaMeTPbl U KPUTEPUU UX
JIOCTHKCHHUS,

- BBISIBIIATh 3aKOHOMEPHOCTH U
MPOTUBOPEUHS B paCCMaTPUBAEMBIX
SIBJICHUSX

- BHOCUTbH KOPPEKTHUBBI B JEATEIBHOCTb,
OIIEHUBATh COOTBETCTBUE PE3YyJIbTATOB
LIEJISIM, OIIEHUBATh PUCKH TTOCIEACTBUI
JIeSITeIIbHOCTH;

- pa3BUBaTh KPEATUBHOE MBIIIJICHUE TIPU
pelIeHUH )KU3HEHHBIX TTPo0JIeM

0) 0a30BbI€e MCCJIEN0BATEIbCKHE
NeHCTBHUA:

- BJIaJICTh HaBBIKAaMU y4eOHO-
MCCIIEIOBATENIBCKOM U MPOEKTHOU
JEATEIIbHOCTH, HABBIKAMHU pa3peIIeHUs
npoOJieM;

- BBISIBJIATh IPUYUHHO-CIICJICTBEHHBIC
CBSI3M M aKTyaJIM3UPOBATh 3aj1a4y,
BBIJIBUTATh TUIIOTE3Y €€ PEIICHUS,
HaXOJUTh apTyMEHTHI JJIs JOKAa3aTeJIbCTBA
CBOMX YTBEPKIACHUM, 3a/1aBaTh MapaMeTpPbl
Y KPUTEPUHU PEIICHUS;

- AHAJIM3UPOBATH MOJYYCHHBIE B XO/I€
pelieHust 3aJ1a4u Pe3yabTaThl, KpUTUUECKU
OIICHUBATh UX JIOCTOBEPHOCTb,
MIPOTHO3UPOBATh U3MEHEHHUE B HOBBIX
YCIIOBUSIX;

- YMETh IEPEHOCUTH 3HAHUS B
MO3HABATEJBLHYIO U MPAKTUYECKYIO
00JIaCTH KU3HEICSITEILHOCTH;

- YMETh MHTETPUPOBATh 3HAHUS U3 PA3HBIX

MOJTyYeHUH ¥ 0€30MMaCHOM HCITOJIh30BAHUT BAXKHEHIITUX
HEOPTaHWYECKUX U OPTAaHMYECKUX BEIIECTB B OBITY U
MPAKTUYECKOU JIEITENTbHOCTH YEJIOBEKA,;

- YMETH BBISBIIATH XapaKTEPHBIE MTPU3HAKU U B3AUMOCBSI3b
W3YyYEHHBIX MTOHATUH, TPUMEHATH COOTBETCTBYIOIIUE MOHSITHUS
IIPU OMMCAHUU CTPOEHUS U CBOMCTB HEOPTAHUYECKHX U
OpPraHUYECKUX BEIIECTB U UX MPEBPAILICHUI; BBISBISTh
B3aMMOCBSI3b XUMUYECKUX 3HAHUH C TOHATUSMU U
IIPEJCTABJICHUSIMHU JIPYTUX €CTECTBEHHOHAYYHBIX IPEAMETOB;

- YMETh UCIOJIb30BAaTh HAUMEHOBAHUS XUMUYECKUX COCAUHECHUN
MEKIYHAPOIHOI'0 COK03a TEOPETUUYECKON U IPUKIAAHON XUMUU
Y TPUBHAJIbHBIC HA3BAHUS BAXKHEHUIIINX BEIIECTB (ITUJIEH,
alleTUJICH, TIUIEPUH, (eHO, PopMalbACTU I, YKCYCHAs
KUCJIOTA, TJIMIWH, YTApHBIX ra3, YIIeKUCIIbIM a3, aMMHaK,
ramieHasl U3BECTh, HETallleHasl U3BECTh, MUTHEBAS COJIA U
IPYTHUX), COCTABIATH (POPMYJIbI HEOPTAHUYECKUX U
OPTaHUYECKUX BEIIECTB, YPABHEHHUS XUMUUYECKUX PEAKIINH,
OOBSICHSITh UX CMBICT; TIOATBEPKAATh XapaKTEPHbIE XUMUYECKUE
CBOWCTBA BEILIECTB COOTBETCTBYIOIIUMU IKCIIEPUMEHTAMU U
3aIIUCSIMUA YPABHEHUN XUMHUYECKUX PEAKIIUM;

- YMETh YCTaHABIMBAaTh MPUHAJIEKHOCTh U3YUEHHBIX
HEOPraHUYECKUX U OPraHUYECKUX BEUIECTB K ONPEICIICHHBIM
KJIACCaM M IpyIIiaM COECIAUHEHUN, XapaKTEPU30BaATh UX COCTaB U
BA)KHEHUIIINE CBOKCTBA; ONPEAEIISITh BUIAbl XUMUUYECKUX CBS3EU
(KOBaJIeHTHAsl, MOHHAs, METAJUTMYECKasi, BOJOPO/IHAS ), TUIIBI
KPUCTATMYECKUX PEIIETOK BEIIECTB; KIacCUDUITMPOBATh
XUMHUYECKUE PEAKIINU;

- chopMHUPOBATh MIPEACTABICHUS: O XUMHUECKON COCTaBIISIONICH
€CTECTBEHHOHAYYHOW KapTUHBI MUPA, POJIM XUMUU B IO3HAHUU
SIBJICHUU TIPUPOJIbI, B (DOPMUPOBAHUM MBIIUICHUS U KYJIbTYpPbI
JUYHOCTH, €€ (PYHKIMOHAIBHOU IPAMOTHOCTH, HEOOXOIUMOM
JUISL PELICHUS MPAKTUYECKUX 337124 U SKOJIOTHUYECKHU




MIPEIMETHBIX 00J1acTei;

- BBIJIBUTATh HOBBIC HJICH, TIPEJIAraTh
OpPUTHHATHHBIC TTOJXO/IBI ¥ PEIICHUS;

- CIIOCOOHOCTD UX MCIOJIb30BAHUS B
ITO3HABATEJILHON U COLMAIIBHON MTPAKTUKE

000CHOBaHHOTO OTHOLIEHUS K CBOEMY 3[J0POBBIO U IIPUPOTHON
cpene;

- YMETh MMPOBOJUTH PACUETHI 0 XUMUYECKUM (HOpMYJIaM U
YPaBHEHUSM XUMUYECKUX PEAKIUI C HCIOJIb30BAHHEM
(GuU3NYECKUX BETNYHH, XapaKTEPU3YIOIINX BEIIECTBA C
KOJIMYECTBEHHOW CTOPOHBI: Macchl, 00beMa (HOpMasIbHbIE
YCIJIOBUS1) Fa30B, KOJIMYECTBA BEILIECTBA; UCIOIb30BaTh
CUCTEMHBIE XUMUYECKUE 3HAHUS JIJISl IPUHATHUS PELICHU B
KOHKPETHBIX KU3HEHHBIX CUTYalUsIX, CBA3aHHBIX C BELIECTBAMU
U X IPUMEHEHUEM

OK 02.
Hcnonb3oBaTh
COBPEMCHHBIC
cpencTBa
MOMCKa, aHaJH3a
u
WHTEPIPETAINH
uHdopMaIuu u
uH(OPMAITMOHH
bI€ TEXHOJIOTUH
TUTST
BBITIOJIHCHUS
3ama4y
npodeccroHanb
HOU
JEeATCTLHOCTH

B o0J1acTH HEHHOCTH HAYYHOI'0
MO3HAHUS:

- ¢hOPMHUPOBAHHOCTH MUPOBO33PECHU,
COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSI HAYKU U OOIIIECTBEHHOMN
MPaKTUKHU, OCHOBAHHOTO Ha JAUAjore
KYJIBTYp, CHOCOOCTBYIOIIETO OCO3HAHUIO
CBOEr0 MECTA B MOJIUKYJIBTYPHOM MUDE;

- COBEPIICHCTBOBAHUE SA3BIKOBOU U
YUTATEIbCKON KYJIbTYPbI KaK CPEACTBA
B3aUMO/JICHCTBUS MEXKTY JIFOJbMH U
MO3HAHUS MUPA;

- OCO3HAHUE LIEHHOCTH HAYYHOU
NEATEIIbHOCTH, TOTOBHOCTh OCYIIIECTBIISATh
MIPOCKTHYIO U UCCIIEAOBATEIBCKYIO
JeATEeIbHOCTh MHANBUIYAIbLHO U B TPYIIIIE;
OBJ1aieHNe YHUBEPCAJIbHBIMHU
yueOHbIMY MO3HABATEIbHBIMU
NeHCTBUAMM:

B) padora ¢ uHGopmMaumei:

- BJIQJICTh HABBIKAMU MOTYUYECHUS
nH(OpPMAITMU U3 UCTOYHUKOB PA3HBIX

- YMETh TUIAaHUPOBATh U BHITIOIHATh XUMUUECKUN SKCIIEPUMEHT
(mpeBpalieHus: OPraHMueCKUX BEIIECTB IIPU HAIrPEBaHUU,
MOJTYYEHHE ITUIICHA U U3YYEHUE €r0 CBOMCTB, KAUeCTBEHHbIC
peaKIuy Ha allbJIETUIbI, KpaxMmall, YKCYCHYIO KUCIIOTY;
JeHaTypaius OeJIKOB MpU HArpEeBaHUU, IIBETHBIC PEAKIIUU
O€JIKOB; MPOBOJUTH PEAKIIUKM HOHHOTO 0OMEHa, ONIPEACIISITh
Cpeay BOJIHBIX pacTBOPOB, KAUYECTBEHHBIE PEAKIIUU HA CyJbdaT-,
KapOOHAT- U XJIOPHU/I-aHUOHBI, HA KATUOH aMMOHWUSI; PEIIaTh
AKCIIEpUMEHTAJILHBIC 3a/1a4M 110 TeMam "Metambl" u
"HemeTtanisl") B COOTBETCTBUHU C TTPaBUIIAMU TEXHUKHU
0e30macHOCTH MPHU OOPAIICHUH C BEIIECTBAMH U JIA0OPAaTOPHBIM
000pyI0BaHUEM; TIPEACTABIISITH PE3YIbTATHl XUMUYECKOTO
AKCIIEpUMEHTa B (popMe 3amncH ypaBHEHUH COOTBETCTBYOIINX
peakiuii 1 GOpMyIUPOBATH BHIBOJIBI HA OCHOBE ITHX
pE3yIbTaTOB;

- YMETh aHAJIM3UPOBATH XUMUYECKYIO HH(OPMALIHIO,
MOJTy4aeMYyI0 U3 Pa3HbIX HCTOYHUKOB (CPEICTB MAaCCOBOM
uH(popmaiuu, cetb IHTepHET U ApyTHe);

- BJIAJIETh OCHOBHBIMHU METOJaM1 Hay4HOTO MTO3HAHUS BEIIECTB
U XUMHUYECKHUX SBJICHUN (HaOII0eHIE, U3MEPEHHUE,
AKCIEPUMEHT, MOJEIUPOBAHUE);

- YMETb MTPOBOJIUTH PACUETHI IO XUMUYECKUM (popMyiaMm u




TUIIOB, CAMOCTOSATEILHO OCYIIECTBIISTh
MIOUCK, aHAJIN3, CHCTEMAaTU3aLUIO U
WHTEPIPETANNUIO HHPOPMAITNH PA3TAIHBIX
BUJIOB U (hOPM TIPECTABICHMUS;

- CO3/1aBaTh TEKCTHI B PA3IMYHBIX
dbopMaTax ¢ yueToM Ha3HAUCHUS
uHPOPMAIIUH U IIETIEBON ayAUTOPHH,
BBIOHpasi ONTUMAJIbLHYIO hopMy
MPE/ICTABIICHUS U BU3yaJIU3alUy;

- OIIEHUBAThH JIOCTOBEPHOCTD,
JETUTUMHOCTb UH(OpMaIuH, ee
COOTBETCTBHE MPABOBBHIM U MOPAJILHO-
ATUYECKUM HOPMaM;

- ACIIOJIb30BaTh CPENICTBA
WH(OOPMAITMOHHBIX M KOMMYHHKAITMOHHBIX
TEXHOJIOTHIA B PEIICHUU KOTHUTHBHBIX,
KOMMYHHUKATHBHBIX U OpTraHU3aIIMOHHBIX
3aJ1ay ¢ cOOM0AeHUEM TpeOOBaHUMI
HPrOHOMHKH, TEXHUKU O€30TaCHOCTH,
TUTHUEHBI, peCypcocOepeskeH s, MPaBOBBIX
U 3THYECKUX HOPM, HOPM
nH(OPMAITMOHHON O€30MTaCHOCTH;

- BJIaJICTh HABBIKAMH PACIIO3HABAHUS U
3amuThl HHGOpMaIUK, NHYOPMAITMOHHOM
0€301acHOCTH JINYHOCTH,

YPaBHEHUSIM XUMUYECKUX PEAKIUNA C UCTIOIb30BaHUEM
(U3UYEeCKUX BEIMYWH, XapaKTEPU3YIOIINX BEIIECTBA C
KOJINYECTBEHHOM CTOPOHBI: MAacChl, 00beMa (HOpMaJIbHbIC
YCIJIOBHSI) Ta30B, KOJIMYECTBA BEIIECTBA; UCIOJIb30BaTh
CHUCTEMHbIC XUMUYECKUE 3HAHUS JIJIsl IPUHATHS PEIICHUN B
KOHKPETHBIX )KU3HEHHBIX CUTYallUAX, CBA3aHHBIX C BEIIECTBAMU
U X IPUMEHEHUEM

OK 04.
OddekTrBHO
B3aHMMO/ICHICTBOB
aTh U paboTaTh B
KOJUUIEKTUBE U
KOMaHjie

- TOTOBHOCTb K CAaMOPa3BUTHIO,
CaMOCTOSTEIIBHOCTHA U CAMOOIIPEICIIEHHUIO;
-OBJIaJICHUE HaBbIKaMU y4eOHO-
HCCIIEN0BATEIIBCKOM, TPOCKTHOU 1
COIIMAJIbHOM JICITEIbHOCTH,

OBJ1ajIeHN e YHUBEPCAJIbHBIMHU
KOMMYHUKATUBHBIMM AeCTBUAMM:

- YMETh IUIAHUPOBATH U BBITIOJHATH XUMHUUYECKUI SKCIIEPUMEHT
(mpeBpaleHus OPraHMYEeCKUX BEIIECTB IIPU HArPEBaHUU,
MOJTy4YECHHUE ITUIICHA U U3YYEHUE €r0 CBOMCTB, KAU€CTBEHHBIE
pPEAKLMM Ha allbJIETU/IbI, KpaxMaJl, YKCYCHYIO KUCIIOTY;
JieHaTypalus 0eJIKOB IIPU HArpeBaHWU, IBETHBIE PEAKITUU
OEJIKOB; IPOBOJUTH PEAKITUH MOHHOTO 0OMEHA, OTIPECIISTh
Cpeny BOJHBIX PaCTBOPOB, KAUECTBEHHBIC PEAKIIMH HA CYIbdaT-,




0) coBMecTHasi 1eATEJIbHOCTD:

- MIOHUMATh U UCTIOJIB30BATh
IpPEeUMYyIIeCTBa KOMaHIHON U
WHINBHUIYaIbHON paboThI;

- IPUHUMATH LIEJIA COBMECTHOMN
NesATEeIbHOCTH, OPTaHU30BbIBATH U
KOOPJIMHUPOBATh ACHCTBUS 11O €€
JOCTHKEHHIO: COCTABIISITH IJIaH JEHCTBUM,
pacnpenensTh poju ¢ y4eTOM MHEHUN
YYaCTHUKOB OOCYKJaTh PE3yJIbTaThl
COBMECTHOM paboThI;

- KOOPJAUHUPOBATH U BBITIOJIHATH PadOTy B
YCIIOBUSIX PEANbHOTO, BUPTYAIBHOTO U
KOMOMHHPOBAHHOTO B3aMMOJICHCTBHS;

- OCYIIECTBIISITh TIO3UTUBHOE
CTpaTErnyeCcKOe MOBEACHHUE B Pa3IMUHBIX
CUTYaIUsIX, MPOSBIISATH TBOPUYECTBO U
BOOOpakeHne, ObITh MHUIIMATUBHBIM
OBgi1aieHHe YHUBEPCAJIbHBIMU
peryJISTUBHbIMM JeCTBUSIMU:

I') MPUHSATHE ce0sl U APYTUX JIIOei:

- IPUHUMATh MOTHUBBI U apTyMEHTBI
JPYTUX JIIOJIeH IPU aHAJIM3€E Pe3yIbTaToOB
NeSITeIbHOCTH;

- IPU3HABATh CBOE MPABO U MPABO APYTUX
JIFOJIE Ha OIIMOKMU;

- pa3BHUBATh CIIOCOOHOCTH TOHUMATh MUD C
MO3UINH JPYTOr0 YeJIOBEKa;

KapOOHAT- U XJIOPUI-aHUOHBI, HA KATUOH aMMOHHSI;, PEIIaTh
AKCIIEPUMEHTAJIbHBIC 3a7a4M 1o TeMaM "Metamibl" u
"HemeTtamibl'") B COOTBETCTBUHU € TPaBUIaMHU TEXHUKHU
0€30MMacHOCTH NP 0OpaIIeHUH C BEIIECTBAMH U J1a00paTOPHBIM
00opy10BaHUEM; TIPEJCTABIATH PE3YIbTAThl XUMHUECKOTO
AKCIIEpUMEHTa B (pOpMe 3amncH ypaBHEHUN COOTBETCTBYIOIINX
peakuuii u GopMyJIUpPOBaTH BHIBOJIBI HA OCHOBE ATUX
pe3yJIbTaTOB

OK 07.
CopneiicTBOBaThH
COXPaHEHUIO
OKpY Karonieu

B 00J1acTH PK0JIOrHY€CKOro
BOCIIMTAHHA:

- ¢c(OpPMHUPOBAHHOCTD FKOJIOTHIECCKOM
KYJIbTYPbl, TOHUMAHHUE BIUSHUS

- chopMHUPOBATh MIPEACTABICHUS: O XUMHUECKON COCTaBIISIONICH
€CTECTBEHHOHAYYHON KapTUHBI MUPA, POJIM XUMUU B TIO3HAHUH
SIBJICHUW TIPUPOJIBI, B JOPMUPOBAHUY MBIIIJICHUS U KYIbTYPHI
JUYHOCTH, €€ (YHKIIMOHATHHOU TPAMOTHOCTH, HEOOXOIMMOM




cpenpl, COLMAIBHO-D)KOHOMHYECKUX MPOLIECCOB HA | IS PEIICHUS NPAKTUYECKUX 33/1a4 U SKOJIOTHYECKHU
pecypcocOepexe | COCTOSTHUE TPUPOTHON U COITUATBLHOM 000CHOBaHHOTO OTHOIIICHUSI K CBOEMY 3JI0POBBIO U MPUPOTHOM
HUIO, CpeIlbl, 0CO3HAHUE TJIO0ATBHOTO XapakTepa | Cpee;
MIPUMEHSATh AKOJIOTHYECKUX MPOOIIEeM; - YMeTb COOJTI0IaTh MTpaBUiIa YKOJIOTHUECKH IIeJIeCO00Pa3HOTO
3HaHHS 00 - IUIAHUPOBAHUE U OCYILIECTBICHUE MOBEJICHUS B OBITY U TPYJAOBOU ESITEIBHOCTH B LIEIAX
U3MEHECHHUH JEWCTBUI B OKPYXAIOIIEH cpesie Ha COXpPaHEHMS CBOETO 30POBbS U OKPYKAIOLIEH MPUPOTHOU
KJINMaTa, OCHOBE 3HAHUS LEJIEH yCTOMYUBOTO Cpebl; YYUTHIBATh OMMACHOCTh BO3JICUCTBUS HA KUBBIC
MPUHLIATIBI pa3BUTHSI YEJIOBEUECTBA; OpraHU3MBbl ONPEICIICHHBIX BEIIECTB, IOHUMAsl CMBbICIT
OepeKITMBOTO AKTUBHOE HEIPUSTUE ICUCTBUM, II0Ka3aTess MpeaesIbHON JOIYyCTUMOW KOHLIEHTPaluU
IIPOM3BOACTBA, | IPUHOCAILIMX BPEL OKPYKAIOLIEH CPEJIE;
b exTuBHO - YMEHHUE IPOTHO3UPOBATH
JEUCTBOBATh B | HEOJAronMpUsATHBIE YKOJIOTUYECKUE
YpE3BBIYAWHBIX | MOCIEACTBUSA MPEATPUHUMAEMBIX
CUTYyaLUAX JICVCTBHM, TPENOTBPAILATh UX;

- paCuIMpEHUE ONbITA ACATEIBHOCTH

JKOJIOTUYECKON HAMPABICHHOCTH;

- OBJIaJICHHE HaBbIKAMU y4eOHO-

MCCIIEIOBATENIbCKOM, MPOCKTHOU U

COLMAJIBHOM JAEATEIbHOCTH;
[IK 3.1 - TOTOBHOCTH K CaMOpPa3BUTHIO, - chopMHpOBaTh  MPEICTABICHUS: 0  XHMHUYECKOH
[I;manupoBarts, CaMOCTOSITEJIbHOCTH M CAMOOIIPEICIICHUIO; | COCTABIISIIOIIEN €CTECTBEHHOHAYYHOW KapTUHBI MHUpa, POJHU
MOArOTABJIUBATh | ~OBJIAJCHUE HaBbIKAMU y4eOHO- | XUMHM B TIO3HAHWW SBJICHUM TNPUPOIBI, B (HOPMUPOBAHHUH
Y OCYLIECTBJISATH | UCCIIEA0BATEINBCKOM, TPOEKTHON U MBIIIJICHUST ¥ KYyJbTYphl JIMYHOCTH, €€ (PYHKIIMOHAIBLHON
nporuecc COLMAIIBHOM JEATEIbHOCTH; rPaMOTHOCTH, HEOOXOAUMOMN ISl PEIICHHUS TPaKTUUYECKUX
MEPEBO3KHU OBJianenue YHUBEPCAJIbHBIMHU 3a71a4 U DKOJIOTHYECKH OOOCHOBAHHOTO OTHOIICHUS K CBOEMY
rpy30B KOMMYHHUKATUBHBIMHU JeMCTBUSAMMU: O) 3J0POBBIO U IPUPOAHOMN CPELE;

COBMeECTHAas 1eATeJbHOCTD.
TIOHUMATh U UCIIOJIb30BaTh IPEUMYILIECTBA
KOMaHJHOW ¥ UHAUBUYyaTbHON pabOTHI;

- IIPUHAMATh  LEJIA  COBMECTHOU
NEATEIBHOCTH, OpPraHN30BBIBATH 51
KOODAUHUPOBATh  JEUCTBHA 1O €€

yMETb COOJII0IaTh MpaBUjla 3KOJOTHUECKH LIeJIecO00pa3HOTo
NOBEACHUS B OBITY U TPYAOBOM AESATEIBHOCTU B LIEIAX
COXPaHEHMs CBOETO 310POBbS U OKPYIKAIOLIEH ITPUPOJHON
Cpelbl; YYUTHIBATH ONIACHOCTD BO3JACHCTBUS HA )KUBbIC
OpraHHU3MBbI ONPEIEIICHHBIX BEIIECTB, IOHUMAasl CMBbICII
1oKasaress




JIOCTUKEHHUIO: COCTaBIISATh IJIaH JICHCTBUIMA,
pacnpenensTb PO C YYETOM MHEHUU
YYaCTHUKOB 00CYKJaTh PE3yJIbTaThl
COBMECTHOM pabOTHI;
- KOOPJAWHUPOBATb M BBINOJHATH
paboTy B YCIOBHSIX peaIbHOTO,
BUPTYJILHOTO u
KOMOMHUPOBAHHOTO B3aWMO/ICHCTBUS;
- OCYIIECTBJISITh IMO3UTHBHOE
CTpPATETUYECKOE TOBEJACHUE B PA3JIUYHBIX
CUTYyalUsIX, TPOSIBIISITh TBOPUECTBO U

BOOOpaXeHUE, OBITH
WHUIIATHBHBIM
OBaanenue YHHBeEPCAJIbHBIMH

peryJsiTUBHbIMHU J€CTBUSAMM:

r) NPUHATHE ce0sl M IPYTrUX JIIOAeH:

- MPUHUMATh MOTHBBI U apTyMEHTHI
JIpYTUX JIOJIEW NpHU aHaAIU3€ pe3yJIbTaToOB
JEATEIIbHOCTH; - IPU3HABAaTh CBOE MPABO U
MPaBo JIPYTUX JIFOJICH Ha OMIMOKHY;

- pa3BUBaTh CIOCOOHOCTh TMOHUMATH
MHUP C TIO3ULINU APYTOro YEIOBEKA;

B o0J1acTH 3K0J10rM4YECKOr0
BOCIIMTAHUSA:

- c(hOpPMHUPOBAHHOCTh 3KOJIOTMUYECKOU
KYJBTYPBHI,

MOHUMAHHE BIUSHUS  COIMAJILHO-
HKOHOMHYECKHUX IPOLIECCOB HA COCTOSIHHUE
IIPUPOJHOM M COLMAJIBbHOW  Cpenpl,
OCO3HaHWE  TJIOOAJIBHOIO  XapakTepa
HKOJIOTHYECKUX MPOOIIeM;

MPEICIIbHON AJOMYCTUMOW KOHLIEHTPALUH

- yMETh IUTAHUPOBAaTb W  BBINOJHATh  XUMUYECKUN
AKCIIEpUMEHT (IIpPEeBpallleHUs] OPraHUYEeCKUX BEIIECTB MpHU
HarpeBaHWM, MOJyYEHUE STUJIEHA M H3YyYEHUE €ro CBOMCTB,
KAUeCTBEHHBIE PEAKIUU HA aJlbJETUIbl, KpaxMall, YKCYCHYIO
KHUCIIOTY; JAeHaTypauusi O€IKOB MNpU HArpeBaHWU, LIBETHBIC
peaknuu OEJTKOB; MPOBOJWUTH PEAKIMM HMOHHOTO OOMEHa,
ONpENENATh CPENY BOAHBIX PaCTBOPOB, KAUECTBEHHBIE PEAKIIUU
Ha cynbdaTr-, KapOOHaT- M XJIOPUI-aHUOHBI, HA KATHOH
aMMOHMUS; peIlaTh 3KCIEPUMEHTAJbHBIE 3a/layd MO0 TeMaM
"Metaiuel" u "Hemeramnsl") B COOTBETCTBUHM C IpaBUIIAMH
TEXHUKH O€30IaCHOCTH MpU OOpAllEHUH C BELIECTBAMHU MU
1a00paTOPHBIM 00OPYJOBaHUEM; IMPEACTABIATh PE3YJIbTATHI
XUMHUYECKOTO SKCIepuMEeHTa B (opMe 3alucu ypaBHEHH
COOTBETCTBYIOIIMX pEAKIUM u (OpMYyIHpOBaTh BBIBOABI Ha
OCHOBE 3TUX PE€3YJIbTaTOB;

- YyMETh aHAJU3UpPOBaTh XUMHUYECKYI0 HH(OpMaIUIO,
NOJIy4aeMYI0 M3 pa3HbIX HMCTOYHUKOB (CpPEACTB MacCOBOM
uH(popmaium, cetb IHTEpHET U ApyTHE);

- BJIAJETh OCHOBHBIMU METOJAMU HAy4YHOrO IO3HAHUS
BCILIECTB M XWMHUYECKUX SIBICHUN (HAOJIIOJICHUE, U3MEPEHUE,
AKCIIEPUMEHT,

MOJICTTUPOBAHUE);

YMETb MPOBOJAUTH PACUEThI 10 XUMUYECKUM (HOopMyJiaM U
YpaBHEHUSIM XUMUYECKUX PEAKIUI C UCTIOIb30BAHUEM
(u3NUEeCKUX BEJIMYMH, XapaKTEPU3YIOIIHUX BEUIECTBA C
KOJIMYECTBEHHOW CTOPOHBI: MacChl, 00beMa (HOpMaJIbHbIE
yCJIOBHUSI) Ta30B, KOJIMYECTBA BEIIECTBA; UCIOJIb30BaTh
CUCTEMHbIE XUMUYECKHE 3HAHUS ISl IPUHATHS pEHICHUH B
KOHKPETHBIX KU3HEHHBIX CUTYallUsIX, CBA3aHHBIX C BEUIECTBAMU
U UX IPUMEHEHUEM




IIJJAHUPOBAHHUE U OCYLIECTBIICHHUE
JICVCTBHUI B OKPY’KAIOILIEH Cpee Ha
OCHOBE 3HAHUS LIEJIed YCTOMYUBOIO
Pa3BUTHS YEIIOBEUECTBA; AKTUBHOE
HEINPUATUE NEUCTBUN, IPUHOCSIINX BPE
OKpPY KaroIlen Cpeae;

- YMEHUE IIPOTHO3UPOBATh

HEOJIaronpusITHHIC DKOJIOTHYECKHUE
MOCJENCTBUSl  NPEINPUHUMAEMBIX

JNEWCTBUM, IPEAOTBPAILATH UX;

- pacmupeHue OIbITa
NEATEIbHOCTH DKOJIOTHYECKON

HaIlpaBJICHHOCTH;

OBJIaJICHUE HAaBbIKAMU y4eOHO-
HCCIIEI0BATENIbCKOW, POCKTHOU U
COIIMAJIbHOM JICATCIHLHOCTH;

[IK 4.1
[I;manupoBath
pabory
DJIEMEHTOB
JIOTUCTAYECKOU
CHUCTEMBI

- TOTOBHOCTB K CAMOPA3BUTHIO,
- CaMOCTOSITEIILHOCTH "
CaMOOIIPEIECIICHUIO;

- -OBJIa/ICHNE HaBbIKaMH y4eOHO-

- UCCIIEIOBATENICKOM, TIPOEKTHOU U
COIIMAJIbHOM JICATCIHLHOCTH;

- OBnanenue YHUBEPCAITbHBIMH
KOMMYHUKATUBHBIMH  JE€HUCTBUAMH:  O)
COBMECTHAs AEATEIbHOCTD:

- NOHUMATh U HCIIOJIb30BaTh
IPEUMYLIECTBA KOMaHTHOM u
UHAMBUAYAIbHON paboThl, - MNPUHHUMATH
el COBMECTHOM JICSITEIbHOCTH,
OpraHu30BbIBaTh M  KOOPJAMHUPOBATH
JEUCTBUSA 10 €€ NOCTHKEHUIO: COCTABJIATH
IJJaH JEUCTBUM, PACHPENENATh POJIU C

- chopMHpOBaTh  MPEICTABICHUS: 0  XHMHUYECKOH
COCTAaBJISIFOIIEN €CTECTBEHHOHAYYHOM KAapTUHBI MHpaA, POJIHU
XUMUU B TIO3HAHUM SIBICHUW TPUPOILI, B (HOPMHPOBAHUU
MBIIUICHUS W KyJbTYPhl JUYHOCTH, €€ (PYHKIMOHAIBHOU
IPaMOTHOCTH, HEOOXOAUMOM Il PEIICHUS MPAKTHUYECKUX
3a/lady ¥ HKOJIOTMYECKM OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY
3I0POBBIO U IPUPOJHOM CPELE;

- YMETh coOJTI01aTh MpaBuia JKOJIOTUYECKHU
[[eJIECO00pa3HOr0  TOBEACHUST B  OBITYy ©W  TPYJOBOU
NEATEIIBHOCTU B LEJSAX COXPAHEHUS CBOETO 3/I0POBbI U
OKPY)KAIOIIEH TMPUPOJAHOM CpEIbl, YYUTHIBATH OIACHOCTh
BO3JICHCTBUSI HA YKUBBIE OPraHU3Mbl ONPEACICHHBIX BEIIECTB,

IMOHMMAs CMBICII [OKa3arejas MNPEeaesibHOM  JTOMYCTUMOM
KOHLIEHTPALUU
- YMETh IUIAHUPOBATh W BBINOJHATh  XUMHUYECKUU

HKCIIEPUMEHT (IIpeBpallleHUs OPraHMYECKHX BEIECTB MpHU




Y4€TOM MHEHHA YYaCTHUKOB OOCYKIaTh
pe3ynabTaThl COBMECTHOM pabOTHI;

- KOOPIUHUPOBATH H  BBITIOJHATH
paboty B YCIIOBHSIX peanbpHOTrO,
BUPTYaJIbHOTO W KOMOWHHUPOBAHHOTO
B3aMMOJIEHCTBUS; - OCYIICCTBIIATh
MTO3UTUBHOE CTPATETHYECKOC MOBEJCHUE B
pa3IMYHBIX CUTYaIIHsIX, TIPOSIBIISITH
TBOPYECTBO W  BooOpaxkeHue, OBITh
MHULMATUBHBIM

- OBiajicHHEe YHUBEPCATbHBIMU

HarpeBaHWM, IMOJYyYEHUE JTWICHA U H3yYEHUE €ro CBOWCTB,
KAUeCTBEHHbIC PEAKIMM HA aJbJerujbl, Kpaxmall, YKCYCHYIO
KHCIIOTY; JCHaTyparusi O€JKOB TNpU HArpEeBaHWUU, IIBETHBIC
peaknuu OEJTKOB; MPOBOAUTH pEAKIHM HMOHHOTO OOMEHa,
ONPENIENATh CPEly BOJHBIX PACTBOPOB, KAUECTBEHHbBIC PEAKIINU
Ha cyiabdar-, KapOOHAT- M XJOPUJ-AaHUOHBI, HA KaTHOH
aMMOHMUSI; peIllaTh JKCIEPUMEHTAIbHBIE 3a/layd MO TeMaM
"Metauel" u "Hemeramnel") B COOTBETCTBHM C IpaBHJIAMHU
TEXHUKU OE€30MaCHOCTH TpU OOpaIllEHUH C BEIIeCTBAMH H
7a060paTOpHBIM  000OpPYJOBAaHUEM; TMPEACTABIATh PE3YJIbTATHI
XUMHUYECKOTO JKCIepuMeHTa B ¢GopMe 3alucu ypaBHEHUU
COOTBETCTBYIOIIMX peakiuil u (HOpMyIUpOBaTh BBIBOABI Ha
OCHOBE OTHUX pe3yJbTaTOB; - YMETh aHAJIU3UPOBATH
XUMHUUYECKYI0  HMHGOpMalMIO, TMOJIyYaeMyl U3  Pa3HbIX
HMCTOYHUKOB (CpeAcTB MaccoBoil mH(opmainuu, cetb MuaTEepHET
" Jpyrue);

- BJIAJICTh OCHOBHBIMU METOJIaMH HAy4YHOTO TO3HAHUS
BEIIECTB U XUMHUYECKUX SIBJICHUU (HAOMIOJCHUE, W3MEpEHUe,
AKCIEPUMEHT, MOAECIHUPOBAHUE);

- yMETh MIPOBOAUTHL PACUETHI [0 XUMUYECKUM (hopMysiaM U
YpaBHEHUSIM XUMHUYECKMX peaKkIuid C  UCIOJIb30BaHUEM
(bU3NYECKUX BEIMYMH,

XapaKTePU3YIOIIUX BEIIECTBA C KOJMYECTBEHHOW CTOPOHBI:
Macchl, 0o0beMa (HOpPMaJIbHbIE YCJIOBHS) Ta30B, KOJIMYECTBA
BEIIIECTBA; MCIOJIb30BaTh CUCTEMHBIC XUMHUUYECKUE 3HAHUS IS
NPUHATUS PEIICHWA B KOHKPETHBIX JKU3HEHHBIX CHUTYaIlUsX,
CBSI3aHHBIX C BEILIECTBAMU U UX TPUMEHECHHUEM.




2. CTPYKTYPA U COJAEPXKAHUE OBIIIEOBPA3OBATEJIbHOM

JANCIHUIIJIMHBI «XUMMWU S

2.1. O0beM JUCHUIIMHBI U BUbI Y4eOHOH padoThI

. Oo6bem B

Buna yuyeoHoii padoThl
yacax

O0bem 00pa3oBaTe/IbHOI NPOrPaMMBbI JUCHUIIIMHBI 144
B T.Y.
OcHoOBHOE coJep:KaHue 128
BT. 4..
TEOPETHUECKOE 00yUeHUE 100
1a00paTOpPHBIC 3aHITHUS 28
IIpodeccuoHaATBHO-OPUEHTHPOBAHHOE COJACPIKAHUE 4
(comep:xaHue NPUKJIATHOTO MOTYJIs1)
BT. 4..
TEOPETUYECKOE 00yUCHHE 2
71a00paTOPHBIEC 3aHITHUS 2
CamocmosamenvHas paboma 6
IIpome:kyTouHas arrecTaums (3a4eT) 6




2.2. TemaTu4eCcKMid IJIAH M COAEPKAHUE TN CIATIIMHBI

HaumenoBanue pasaeiion

Conep:xkanue y4eOHOro MmaTepuasa

Oo0BbeM B yacax

Koapl koMneTeHIMi 1
JMYHOCTHBIX

U TeM
U dopmMbI oOpranu3anuu AesiTeIbHOCTH 00yJAI0IINXCS PE3yAbTATOR
1 2 3 4
Paznea 1. 80
O01as 1 HeoOpraHu4ecKkass XuMmsl.
Tema 1.1. OcHOBHBIE Copepxanue yueOHOro MmaTepuaJjia 6
MOHATHS U 3aKOHbI
XHMHH. OcCHOBHbIC OHATUA XUMHUH. AJUIOTPOINHUS. 2 OK 01
Nuctpykuus o Th u TO.BemectBo. AtoM. Monekyna. P 2§1 7‘é' 3_ 7.5,
XuMu4eCcKknil 351eMeHT. [IpocTeie n ciokHbIE BENIECTBA. T
Xumuueckue 3Haku U (popmyiibl. KauecTBeHHBIHN 1
KOJINYECTBEHHBIN COCTAaB BEIIECTB. XUMHUUECKUE 3HAKU U
dbopmyiel. Ar, Mr, koiMuecTBO BEIIECTBA.
Cocras BemecTB. Ctexuomerpusi. PacuetHsle 3a1aun Ha 5
HAXOXJICHUE OTHOCUTEIILHON MOJIEKYJISIPHOM MAcCCHI.
2

OcHOBHbBIE 32aKOHbI XUMMH. 3aKOH COXPAHEHUS MacCChl
BEIIECTB. 3aKOH MOCTOSHCTBA COCTAaBa BEIIECTB. 3aKOH
ABOTaapo U CIEACTBUS U3 HETO.




Tema 1.2
Ilepuoanueckas cucrema
XHMHYECKHUX 3JIEMEHTOB U

CTPOEHHE aToMa.

Conep:xkanue yueOHOro MaTepuaJia

Hepuoauyeckuii 3axkon .M. Menaeneesa.
CtpykTypa nepuoIn4ecKor TaOJIULIbI.

Crtpoenue aToma.

Atom. Smpo u anexTponHas 00004ka. M30TombL.
CrtpoeHue 3JIeKTPOHHBIX 000JI0YEK aTOMOB 3JICMCHTOB
MaJIbIX IEPHOIOB. DICKTPOHHBIE 000JI0YKH aTOMOB
3JIEMEHTOB OONbIINX ITepro10B. [ToHsTHE 00 OpPOUTANISX:
S-, p-, d- opOuTanm.

BajgeHnTHOCTD.

OK Ol JIP2.2,7.1. -
7.5.,8.1,83

Tema 1.3 Ctpoenne
BelllecTBA.

Copepxanue yueOHOro MmarepuaJjia

12

Honnaa xumnyeckas cBs3b. KoBajieHTHas1
XUMHYecKasi cBsi3b . MeTa/simyeckas ¢cBsisb KaTHOHBI.
AnHunoHBI. IoHHAs CBS3b MEXK]1y KATHOHAMHU U aHUOHAMM.
Kiraccudukanust HOHOB: IO COCTaByY, 3HAKY 3apsja,
HAJUYHIO THIPATHOM 0007109ki. MexaHu3Mm o0pa3oBaHus
KOBAJIEHTHOM CBA3U. DJIEKTPOOTpUIATENbHOCTD. [lonsipHas
Y HEMOJISIpHAs CBSI3U.. MeTandeckas KpucTauindecKast
peIIeTKA U METAIIINYECKAasi XMMUYECKasl CBA3b.
dus3uyeckue CBOMCTBA METAJJIOB.

JlaGopaTopHasi padora Nel TexHuka 1a00paTOPHBIX
pabot. UHCTpyKTaXK.

OK 01 OK 04

JP22.,7.1.-7.5,
8.1, 8.3.

OK 01 OK 02
[IK 3.1 TIK 4.1

JP22.,7.1.-7.5,
8.1, 8.3.




ArperatHble cOCTOsSIHMS BenlecTB. UucThie BelecTBa
U cMecH. TBepoe, )KUIKOE U Ta3000pa3HOE COCTOSTHUS
BenlecTB. [lepexo/1 BemecTBa U3 0JTHOr0 arperaTHOro
COCTOSIHUS B JIPYTOE.

JucnepcHbie cucrembl. [loHSTHE O CMECH BEILIECTB. 2
I'omorenHsie 1 rereporennbie cmecu. CocTaB cMecei:
o0beMHas J0Jis1 KOMIIOHEHTOB cMecH. Perienue 3a1ad.
HucnepcHas ¢aza u qTucCrepcuoHHAas cpefa.
Knaccudukanus nucnepcHsix cuctem. [lonstue o OK 01 OK 02
KOJUIOUJIHBIX CUCTEMAX. K 3.1 TIK 4.1
JlaboparopHas padora Ne2 J/[ucriepcHbIE CUCTEMBI 2 JP22,7.1.-75,
8.1.,8.3.
CamocmoamenvHas paboma: [Ipumenenue oucnepcHvix 2
cucmem 8 HCU3HU Yel08eKd.
Tema 1.4. Boaa. Copepxanue yueOHOro MmarepuaJjia 12
PacTBOpBI.
DJIeKTPOJIUTHYECKAS
AUCCOLMALMSA.
PacTBOpUMOCTDH BellleCTB. JJIeKTPOJIUTHYECKAS 4 OK 01
auccouuaums. Bona xak pacrBopurens. PactBopumocTs OK 04
BeniecTB. HachlllleHHbIE paCTBOPHI. DJIEKTPOJIUTHI U JP22.,71.-75,
HE3JEKTPOJUTHI. CTENEeHb IEKTPOJIUTHUECKON 8.1, 8.3.
JIMCCOLIAALINH.
KécTrkocTh BOABI M CIIOCOOBI €€ yCTPpaHEeHUsl. 2 OK 01 OK 02
[IK 3.1 TIK 4.1
JlabopaTopHnas padora Ne3 JKecTKkoCTb BOJBI 4 JP22.7.1.—75.
8.1, 8.3.
KonTpoabnas padora Nel. 2




Tema 1.5.
Knaccnpuxanus
HEOPraHMYeCKHX
COeITMHEHUH U UX

CBOMCTBA.

Conep:xkanue yueOHOro MaTepuaJia

18

Kucaortsl u ux cBoiicTBa. Kinaccudukammst KUcior. 4 OK 01
XUMHYECKHE CBOMCTBA KUCIIOT. B3aumoaerncreue OK 02
KOHLIEHTPUPOBAHHOW CEPHOU U a30THOM KUCIIOT C IIK 3.1
MmeTaiaMu. OCHOBHBIE CIIOCOOBI MOTYYEHUST KUCIIOTHI. JIP22.,7.1.- 75,
Jlaboparopnasi pabora Ne4 Kuciortsl 2 8.1.,83.
OcHoBaHus 1 uxX cBocTBA. OCHOBaHUS KaK 2
anekTpoauThl. Kiaccudukanusa ocHoBaHui. XUMUYECKUE
cBOMCTBa OCHOBaHUI. OCHOBHBIE CITIOCOOBI MOJTYyYEHHUS
OCHOBAHUM.

OK 01 OK 02
JlaGopaTopHnasi padora Ne§5 OcHoBaHuUs 2 K 3.1 TIK 4.1
Coun u ux cBoiictBa. CoJM KaK 3JIEKTPOJIUTHI. 2 JP22,7.1.-75,
Knaccuguxanus coneii. Knaccuduxanus coeii. 8.1.,83.
Xumudeckue cBoicTBa cojieid. OCHOBHBIE CLIOCOOBI
ITOJTYYEHHUSI COJIE.
JlaGopaTopHnasi padora Ne6 Conu 2
T'uapoaus coJieii. 2




Oxcuabl 1 ux cBoiictBa. Cosneobpasyromue u
HecoseoOpasyronme. OCHOBHbBIC, aM(POTEpHBIC U
KHCJIOTHBIE OKCHUIABI. XMMHYECKHE CBOMCTBA OKCHUJIOB.
OcHOBHBIE CTIOCOOBI TTOJTYYCHUS OKCHUIOB.
CocraBieHue ypaBHEHUN peakui B [IEMOYKax
npeBpaieHuii. O6o0menne 3Hanui mo teme 1.5

Tema 1.6. XuMmnueckue
peakiuu.

Copep:xanue y4e0HOIro0 MaTepuaJjia

12

Knaccudpukanusa XxXumudecKux peakuuu. Peakunun
COEIMHEHUSI, PA3JIOKECHHUS, 3aMEIIeHUs, OOMEHa.
Karanutnueckue peakuuu. OOpaTUMbie U HEOOpaTUMBbIE
peakunu. DK30TEPMUUYECKUE U SHAOTEPMUUECKUE
peakunu. TepMOXUMHYECKUE YPABHEHUS.

JlabopaTopnas padora Ne7 Karanus

CKopocTh XUMHYECKHMX peaKluii. 3aBUCUMOCTh

CKOPOCTH XMMHUYECKUX PEAKIUI OT Pa3aIn4HbIX (PaKTOPOB.

JlabopaTopHas padora Ne§ CkopoCTh peakiuid.

XuMHuYecKoe paBHOBeCHE M CIIOCOOBI €ro CMeleHus.
OO6paTUMOCTh XUMHUYECKUX PEAKITHHA

OK 01 OK 04

JP22.,7.1.-7.5,
8.1, 8.3.

OK 01 OK 02
IIK 3.1 TIK 4.1

JP22.,7.1.-7.5,
8.1, 8.3.

Tema 1.7. MeTa/L1bI H
HEeMeTAJLIbI.

Copepxanue y4e0HOro MmarepuaJia

14




Metanasl. Koppo3us mera/uioB. Crioco0bl 3a1IUTHI OT 4
KOPPO3HH. OK 01 OK02IIK 3.1
dusnueckue cBoiicTBa MetamioB. Knaccuduxanus JP22,7.1.-75,
METAJIJIOB IO PA3IUYHBIM MPU3HAKAM. X UMUYECKUE 8.1.,83.
CBOMCTBa METAJUIOB. DJIEKTPOXUMHYECKHUI Pl
HanpspkeHui. Metamnotepmust. O01ue crnocoOs
nostydeHust MmetauioB. Metamuryprus. CruiaBbl YepHBIE U
IIBETHBIE.
Hemerauibl. ®u3nueckre CBOMCTBA HEMETAILIOB. 2
OKucIuTENBHBIE U BOCCTAHOBUTEIIBHBIE CBOICTBA
HeMeTauioB. COCTaBIEHNE YPaBHEHUM PEAKLINN B OK 01 OK 02
Lenoyvkax npespaunieHuil. O0001eHe 3HaHUH 110 K 3.1 TIK 4.1
HEOPraHM4eCKOW XUMUH. JIP22.,7.1.-75,
) 8.1, 8.3.
JlaGopaTopHasi padora Ne9 MeTajuibl 1 HEMETAILIBL.
IIpou3BOACTBO CEPHOIT KMCJIOTHI. 2 OK 01 OK 02
p 5 MK 3.1 TIK 4.1
CUTCHIE Satad. JIP2.2.,7.1.-75,
8.1.,8.3.
Kounrpoabnas padoraNe2. 2
Camocmosmenvuas paboma: Ilpumenenue 2
HeopearHuueckou xumuu 6 byoyuel npogheccuu.
Pa3ngen 2.
Oprannyeckasi XuMHS. 42
Tema 2.1. OcHOBHBIE Copepxanue y4e0HOro marepuaJia 2

MOHSITUSI X TEOPHSA
CTPOEHHS.




IIpeamer opranuyecKod XuMuMr. XUMHUYECKOE CTPOCHHUE.

OCHOBHBIC TIOJIOKEHUS TCOPHH XUMHUECKOT'O CTPOCHHSL.
Krnaccudukanus peaxiiuii.

OK 01 IIK 3.1

JP22.,7.1.-7.5,
8.1, 8.3.

Tema 2.2. YrieBoaopoasl.

Conep:xkanue y4eOHOro MmaTepuasa

14

AJikaHbl. ['oMosiornueckuit psiji, HOMEHKIATypa.
XUMHUYECKHE CBOMCTBA MPUMEHEHHE.

AJikeHbl. [ oMOorrYecKnii ps, U30Mepusl,
HOMEHKJIATypa AJIKEHOB.

XHWMHUYECKHE CBOMCTBA ATUJICHA.
[lonydenue u npUMEHEHNE 3TUIICHA.

Aaxanuensl. ConpsbkeHHbIe queHbl. HomeHknaTypa.
XumMuyeckre ceorcTtBa. HaTypanbHbI U CHHTETUYECKUE
Kay4yKH.

Anxkunbl. AueruieH. ' oMonornueckui psa, n30Mepus,
HOMEHKJIATypa aJIKNHOB. XMMHUYECKHAE CBOMCTBA
auernieHa. [lonydennue u npuMeHEHHE alleTUIICHA.

Apenbl. ben3on. Xumuueckue cBoiicTBa OeH301a.
[Ipumenenue 6eH30Ma.

IIpupoaHbIe HCTOYHUKH YIJIEBOJIOPOAOB

Kourpoabnas padora Ne 3

OK 04
IIK 3.1

JP22.,7.1.-7.5,
8.1, 8.3

Tema 2.3.
Kucaopoacoaepxkammue u
a30Tocoaep:Kamme
OpraHuvecKue
CcOeTUHEHMSI.

Conep:xkanue yueOHOro MmaTepuasa

26




Cruprel. [IpenensHbie OAHOATOMHBIE CIIUPTHI.
I'omonorudeckuii psia, HOMEHKIIATypa CIIUPTOB.
XUMHYECKHE CBOMCTBA 3TaHoNa. [ [pumenenne n
MOJIyYeHHUE. AJIKOTOJIU3M, €r0 OCIEACTBUSA U
npenynpexaenue. I munepun. KauectBennas peakuusi.
[Ipumenenue riumepuHa.

®enoJ1. Guznueckue U XuMUYECKUe CBOMCTBa eHoa.
B3anmHoe BiaMsiHUE aTOMOB B MOJIEKYJIi€ (heHOIa: peaKIuu

¢ NaOH u HNO:3.

AJubaeruabl M KeToHbl. HomeHnknatypa.
dopMabIETH U €T0 CBOMCTBA: OKUCJICHHUE,
BoccTaHoByieHUE. [lomyyeHne u npuMeHeHne
dbopmanbaeruaa.

KapOonoBbie KHCI0TBI. ['OMONOrnYecKkuil psia.
Homenxknarypa. [lonyuenue kapOOHOBBIX KUCIIOT.
XHWMHUYECKHE CBOMCTBA YKCYCHOM KUCIOTHL. [IpruMeHenue.
[TarbMUTHHOBAS U CTEAPUHOBASL KUCIIOTBHI.

Cuoxnblie 3¢upbl U kupbl. Homenkiarypa u
XMMHUYECKHE cBOUCTBA. [[puMenenue.

Yraesoabl. Homenkiarypa u XMuMU4YECKHE CBOKCTBA.
[Ipumenenue.

AMHHBI. AHWIMH. XUMUYecKue cBolcTBa. [IpuMmeHeHue.

AMUHOKHCI0TBI. HOMEHKIaTypa u XuMH4YecKue
ceoiicTa. [Ipumenenue.

beaxun. HoMeHnkiiatypa u XMMUYECKHE CBOMCTBA.
[Ipumenenue.

JlekapcrBa. [lonp3a u Bpea ux NpuMeHEHUS.

BuramuHbl " MHUKPO3JIEMEHTHBI.

OK 01

OK 02
OK 04

IIK 3.1

JP22.,7.1.-75,
8.1, 8.3.




Xumus B ObITY H B IAPUKMAXEPCKOM HCKYCTBe.
Hogeine 1oCTHKEHNUST XUMUYECKOW HAYKHU U
XAMHAYECKOHN TEXHOJIOTUH. Poib XuMuu B o0ecrieueHun
JKOJIOTUYECKOM, JHEPTETUYECKON U TUIIEBOU
0€30MacHOCTH, Pa3BUTHH MEIUIIUHEI.

KonTpoabnas padora Ne4

Camocmoamenvnasn paboma. Peghepamui.

JlaGopaTopHbie padoThI U MPAKTHYECKHE PAOOTHI

10

JlabopaTopHas padora Nel HMHcTpyKTax.
YrieBogopoasl.

Jlaboparopnasi pa6ora Ne2 CriupTbl

JlaGopaTopHasi pa6ora Ne3 Anpaerusibl 1 KapOOHOBBIS
KHUCJIOTHI

Jlaboparopnasi pa6ora Ned XKupsl u Mbuta (pabota
HaIpaBJieHa Ha NPO(ECCHOHAIBHYIO AESATEIBHOCTD)

JlabGopaTopHas padora NeS ['1roko3a U Kpaxmarl.

OK 01
OK 02
IIK 3.1
IIK 4.1

JP22.,7.1.-7.5,
8.1, 8.3.

IIpomesxkyTouHasi aTTecTanus Mo JMCUMUILIHHE (3a4€T)

BCEro.

138 g




YCJOBUSA PEAVIN3ALINU TPOI'PAMMBI
OBIIEOBPA3OBATEJIBHOMN JUCHUIJIAHBI

3.1. TpebGoBanusi K MUHMMAJLHOMY MATEPHATBLHO-TEXHUYECKOMY
o0ecrne4eHn 1o

Peanuzanus yueOHOW MUCIMIUIMHBI TpeOyeT Haiuyus y4eOHOro kKaOwHeTa
«XuMus» 1 1ab0paToOpuu, B KOTOPBIX UMEETCS BO3MOXKHOCTh 00ECIEUUTh JTOCTYT
B ceTb MHTEpHeT.

KaOunetst JNOJDKHBI ~ YJIOBJETBOPSATH  TpeOOBAaHUAM CanurapHo-
SMHUIEMHOIOTHYCCKUX TpaBuin W HopMmatuBoB (CanlluH 2.4.2 Ne 178-02),
cooTBeTcTBOBaTh MpaBmwiaM Th. (B kabunetre MOMKHBI HAXOAUTHCS KypHAJBI 1O
MHCTpyKTaxam Tb, anrTeyka mepBoM MEOUUMHCKOM IIOMOIIM M CPEACTBA
MOKapOTYyLIEHUSA ).

O06opynoBaHue yueOHOTO KaOMHETA:

e [locagouHbie MecTa MO KOJIMYECTBY 00YyUaIOIUXCS;

e Pabouee MecTo IIpemoIaBaTes;

e Harmsanele mnocoOus (HaOOpHI MIAPOCTEPKHEBBIX MOJENEH MOJEKYII,
MOJENN KPUCTAUIMYECKUX PEMICTOK, KOJUICKIIUH TIPOCTBIX M CIIOKHBIX
BEIIECTB W/WJIM KOJUICKIIMH TIOJIMMEPOB; KOJUICKIMS TOPHBIX MOPOJ U
MUHEpaioB, Tabmuina MeHaeneeBa, y4yeOHbIe (UIBMBI, HHQPPOBHIE
oOpasoBaTeIbHbIC pecypcehl, y4cOHBIC TaOJIUIIBI, TIJIAKaTHhI,
WUTIOCTPUPYIOIIUE XUMHUYECKHE TMPOIECChl, TMOPTPEThl  BBIJAIOIIUXCS
YUEHBIX);

o [locoObus Ha mevaTHOW oOcHOBe (TaONMIBI, KapThl, Y4YEOHUKH,
TUIAKTHYECKUM MaTepuai v T.11.);

TexHuueckue cpeacTBa 00yUeHHUS:
e [lepcoHabHBIN KOMIIBIOTED;
e MynpTHMEINATIPOEKTOD;
e [IpoekumoOHHBIN DKpaH;
e BbIX0A B MHTEpHET, DOP.



Oo6opynoBanue 1adopaTopun U pado4ux MecT JIadopaToOpuM: MEH3YPKH,
MUIMETKU-KANeIbHUIBI, TEPMOMETPbI, MHKPOCKOM, JyMbl, NPEIMETHbIE U
MOKPOBHBIE CTEKJA, IUIAHIIEThI JUIsl KalelbHbIX peakiuil, QuibTpoBalbHas
Oymara, MpOMBIBAJIKH, CTEKJISIHHbIE MPOOUPKHU, PE3MHOBBIE MPOOKH, (POHAPUKH,
HAaOOp pEaKTUBOB, CTEKJSHHBIC MAaJOYKW, IITATUBBI Ui MPOOUPOK; MEpHbBIE
LUUJIMHAPBI, BOPOHKU CTEKJISIHHBIE, BOPOHKH JEIHUTENbHbIE HUIuHAprdeckue (50-
100 wmi), crymku ¢ TmecTUKOM, (appopoBble YalllKH, MHUHLIETHL, (QUIBTPHI
OyMakHble, BaTa, MapJis, YacOBbIE CTEKJA, JIIEKTPOIUIUTKH, JabOpaTOpHBIE
HITAaTUBBI, CIUPTOBBIC TOPEJIKH, CHUYKH, MPUOOp I TMOJYy4YeHHUsS Ta3oB (WJIU
npoOupKa C ra300TBOJAHOM TpPYyOKOi), JepKaTeiau sl MPOOHPOK, CKISTHKH IS
XpaHEHHUs PEaKTUBOB, pa3JaTOYHbIC JIOTKHU; XuMudeckue ctakansl (50, 100 u 200
MJ1); IIMATENW; MUHIETHI; TUTEIbHBIC UM, CEKYHIOMEPHI (TaiiMepbl), MEpHbIE
npobupku (Ha 10-20 mi1) u MepHbie koObI (25, 50, 100 u 200 mut), BoasiHas OaHs
(WM TEepMOCTAT), CTEKJISTHHBIE MAJ0UYKH; KOHUYECKHE KOJIObI jyisi TuTpoBaHus (50
u 100 mi); WMHOUKATOpHBIC TMOJOCKUA s ompexaeneHuss pH u crangapTHas
WHMKATOpHAs IIKaja; YyHUBEPCAIbHBIN HHAUKATOP; TuneTku Ha 1, 10, 50 mu (umm
no3atopbl Ha 1, 5 u 10 mit), GropeTku AJig TUTPOBAHUS, MEAUIIMHCKUE IIMPHUIBI HA
100-150 mu1, mabopaTopHbIE W/ WK aHATUTUYECKUE BeChl, pH-MeTphl, CyIIUIbHBIN
mkad, u ap. 1aboparopHoe 000pyI0BaHHUE.



3.2. UndopManmoHHOe o0ecnevyeHne peajn3alu NporpaMmmbl

OcHOBHBbIE NEYATHBIE U3TaAHUS

1. Xumus. 10, 11 kmace: yue6. nis obmeoOpazoBat. Opranuzaimii: 6a30BbIi
yposenb/ O.C. I'abpuaisin, U.I'. OctpoymoB, C.A. Cnagkos. M.: «IIpocBemieHuey,
2021

2. Xumust: y4eOHUK U MPAKTUKYM JIJIs CpeTHEro MpodeCcCHOHAIBHOTO
obOpazoBanus / U. B. Audunorenona, A. B. badbkos, B. A. [TonkoB. — 2-¢ u31.,
ucnp. u nomn. — Mocksa: M3garensctBo FOpaiit, 2022. — 291 c.

3. O6mras xumust: yaeonuk 1t CI1O / H. A. lleronuxuna, JI. B. Munaeckas.
— Camnkrt-IlerepOypr: Jlanb, 2021. — 164 c.

4. XUMHS: Y4eOHUK U TPAKTUKYM ISl CPETHETO MPOPECCUOHAIBHOTO
obpazoBanus / A. b. Hukonbckuii, A. B. CyBopoB. — 2-¢ uzj., nepepad. u 1om. —
Mocksa: U3garensctBo FOpant, 2022. — 507 c.

5. Xumust: yaeOHUK 11 cpefHero npodeccronansuoro oopaszoBanus / 10. A.
Jle6enes, I'. H. danees, A. M. I'ony6es, B. H. [llanoBan; mox obmielt pegakiueit
I'. H. ®ageeBa. — 2-e uzn., nmepepad. u mon. — Mocksa: M3mgarensctBo HOpaiit,
2022. — 431 c.

I[OHOJ'IHI/ITC.TII)HBIC HCTOYHHKH

1. Xumus. 10 knacc. YrinyOnénnslii ypoBeHs : yueOnuk/ B.B. Epemun,
H.E. Ky3smenko, B.W. Tepenun, A.A. JIpo3nos, B.B. Jlynun; nox pen.
B.B. JIlyauna. — M.: IIpocBemienue, 2022. — 446, [2] c.: ui.

2. Xumus. 11 knacc. YrinyOonéunsiii ypoBeHs : yueOnuk/ B.B. Epemun,
H.E. Ky3sMmenko, A.A. JIpo3aos, B.B. JIynun; nox pea. B.B. JIlynuna. — M.:
[IpocBemenne, 2022. — 478, [2] c.: u.

3. Xumust. YrnyoneHasiid ypoBenb. 10—11 kimaccel: pabodas nporpamma K

muauu YMK B.B. Jlynuna: yueOHo-metonuueckoe nocobue / B.B. Epemun,
A.A. JIpo3nos, U.B. Epemuna, 3.10. Kepumos. — M.: JIpoda, 2017. — 324, [1] c.

4. Metoauueckoe nocobue k yueOnuky B. B. Epemuna, H. E. Ky3pmenko,
B.U. Tepenuna, A. A. JIpo3nosa u jip. «Xumusi. YTiyOJIeHHBIH ypoBeHby. 10
kiacc / B. B. Epemun, A.A. JIpoznos, U.B. Epemuna, B. . MaxonuHa,
O. 1O. CumonoBa, 2.YO. Kepumos. — M.: JIpoda, 2018. — 339 c. : u.

S. Metoauueckoe nocobue k yueOnuky B. B. Epemuna, H. E. Ky3pmenko, A.
A. Jlpo3noBa u ap. «Xumusi. YriyOseHHbl ypoBeHb». 11 kiacc / B. B. Epemun,
A.A. Ipo3nos, U.B. Epemuna, H.B. Bonkosa, H.B. ®upcrosa, 3.10. Kepumos. —
M.: Jlpoda, 2018. — 423 c. : ni.



6. I'ycera, E. B. Xumus qis CIIO: yuebHo-MeToauueckoe nocodue / E. B.
I'yceBa, M. P. 3uranmuna, /JI. . KynukoBa. — Kazans: KHUTY, 2019. — 168 c.
— ISBN 978-5-7882-2792-4. — Texkct: 35eKTpOHHBIMN // JIaHb : 2JIEKTPOHHO-
oubnmuoteunas cucrema. — URL: https://e.lanbook.com/book/196096 (nata
obpamenus: 14.10.2022). — PexxuM qocTyma: st aBTOpU3. T0JIH30BATEIICH.

7. Yepuukona, H. FO. Xumus B 10CTYITHOM H3JI0KEHUU: yaeOHOE MOCOOue st
cno / H. 10. UepnukoBa. — 2-¢ u3a., crep. — Caunkr-IletepOypr: Jlans, 2022. —
316 c. — ISBN 978-5-8114-9500-9. — TekcT: anexTpoHHbIH // JlaHb:
3IIEKTpOHHO-OMOMoTeunas cuctema. — URL: https://e.lanbook.com/book/195532
(mara obpamenus: 14.10.2022). — Pexxum goctyra: i1 aBTOPHU3. MOJIb30BaTENeH.

8. HleBuutpina, JI. B. Xumus: yuebnoe nocodue / JI. B. llleBHunpina, A. 1.
AmapueB. — HoBocubupck: HI'TY, 2017. — 92 ¢. — ISBN 978-5-7782-3345-4.
— Texkct: anekTpoHHblit // JIaHb: aneKkTpoHHO-O0nbOMMoTeuHas cuctema. — URL:

https://e.lanbook.com/book/118505 (nata odpamenus: 14.10.2022). — Pexum
J0CTyTa: JIJIsl aBTOPH3. TOIh30BaTEICH.

Q. brnunos, JI. H. Xumus: yuebnuxk mis CI1O / JI. H. biunos, 1. JI.
[Tepdunona, T. B. CokonoBa. — 2-¢ usn., crep. — Cankr-IlerepOypr: Jlans, 2021.
— 260 ¢. — ISBN 978-5-8114-7904-7. — Texcr: anekTpoHHbIH // JIaHb:
ANIEKTPOHHO-O0nOmoTeuynas cuctema. — URL: https://e.lanbook.com/book/167183
(mata obpamenus: 14.10.2022). — Pexxum goctyna: i aBTOPU3. MOJIb30BaTENEH.

10. Ta6pumensn, O. C., JIsicora, I'. I'. Xumus: kHura 118 IpernoaaBaTeis: y4ueo.-
MeToJ1. mocobue. — M. Akanemus, 2012. - 332 c.

11. Yepnukona H. FO., Memepsixosa E. B. Pemraem 3aauu 1o xumuu
camocToaTenbHO: yueoHoe nmocodue / H. FO. Yepnukona, E. B. MemepsikoBa —
Cankr-IletepOypr: Jlans, 2022. — 328 c.

12. PesnukoB B. A. COOpHUK yIpaKHEHU U 3a]1a4y IO OPTaHUYECKON XUMUH:
yueoHoe nmocobue / B.A. PesaukoB — Cankr-IletepOypr: Jlans, 2021. — 226 c.

13. Kanycruna A. A., Xaapuenko U. I'., JIudanos B. B. O0mas u
Heopraunueckast xumus. [lpaktukym / A. A. Kanyctuna, U. I'. Xansuenko, B.B.
JInbanos — Cankt-IlerepOypr: Jlanp, 2020. — 152 c.

14. Ta6puensu O.C. Xumus: yueO. aist cTya. mpod. yueo. 3aBeaenuii / O.C.
[Mabpuensn, N.I'. OctpoymoB. — M., 2016.- 256 c.

15. Ta6puensn O.C. Xumus 1 npodeccuii U CenuaibHOCTeH TEXHUYECKOTO
npoduiis: y4eOHHK AJI CTYA. yapexaeHuit cpen. mpod. oopazosanusi / O.C.
["a6puensn, U.I. OctpoymoB. — 4-¢ usf., crep. — M. : 3naTenbCckuii eHTp
«Axagemus», 2017. — 272 c.
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https://my-shop.ru/shop/search/a/sort/z/page/1.html?f14_39=0&f14_16=0&f14_6=%D0%9A%D0%B0%D0%BF%D1%83%D1%81%D1%82%D0%B8%D0%BD%D0%B0%20%D0%90%D0%BB%D0%B5%D0%B2%D1%82%D0%B8%D0%BD%D0%B0%20%D0%90%D0%BD%D0%B0%D1%82%D0%BE%D0%BB%D1%8C%D0%B5%D0%B2%D0%BD%D0%B0&t=12&next=1
https://my-shop.ru/shop/search/a/sort/z/page/1.html?f14_39=0&f14_16=0&f14_6=%D0%A5%D0%B0%D0%BB%D1%8C%D1%87%D0%B5%D0%BD%D0%BA%D0%BE%20%D0%98%D1%80%D0%B8%D0%BD%D0%B0%20%D0%93%D1%80%D0%B8%D0%B3%D0%BE%D1%80%D1%8C%D0%B5%D0%B2%D0%BD%D0%B0&t=12&next=1
https://my-shop.ru/shop/search/a/sort/z/page/1.html?f14_39=0&f14_16=0&f14_6=%D0%9B%D0%B8%D0%B1%D0%B0%D0%BD%D0%BE%D0%B2%20%D0%92%D0%B8%D1%82%D0%B0%D0%BB%D0%B8%D0%B9%20%D0%92%D0%B8%D0%BA%D1%82%D0%BE%D1%80%D0%BE%D0%B2%D0%B8%D1%87&t=12&next=1
https://my-shop.ru/shop/search/a/sort/z/page/1.html?f14_39=0&f14_16=0&f14_6=%D0%9B%D0%B8%D0%B1%D0%B0%D0%BD%D0%BE%D0%B2%20%D0%92%D0%B8%D1%82%D0%B0%D0%BB%D0%B8%D0%B9%20%D0%92%D0%B8%D0%BA%D1%82%D0%BE%D1%80%D0%BE%D0%B2%D0%B8%D1%87&t=12&next=1

NuTepHeT-pecypcebl
1. hvsh.ru — Xypnan «Xumus B mKOIE».

2. https://postnauka.ru/themes/chemistry — rekmum mo xumuu Ha caiite [locTHayka.
http://gotourl.ru/4780 (http://elementy.ru/)

Hay4Ho-TiomysipHbIi MPOEKT «IJIEMEHTHI OOJIBIION HAYKN» ((hU3UKa, XUMUS,
MaTeMaThKa, aCTPOHOMUS, HAYKH O JKU3HU, Hayku o 3emiie). HoBocTu Hayku,
KHUTHY, HAYYHO-TIOYJIAPHBIE CTAThH, JICKIINH, SHIUKIONEINH.

3. http://gotourl.ru/4783 (http://potential.org.ru/)

CaiiT Hay4HO-TIONYJISIpHOTO KypHaia «llotenunam». Kypnan n3naércs ¢ 2005 r.,
c 2011 r. — pazgen «Xumus».

4. http://gotourl.ru/4785 (http://www.hij.ru/)

CailT Hay4HO-TIONYJISIPHOTO KypHAJIa «XUMHS U KU3Hb». JKypHan nznaércs
c 1965 .

5. http://gotourl.ru/4786 (http://www.chemnet.ru/rus/elibrary/)

OTkpbITast 35eKTpoHHAst OnOIMoTeKa XuMuueckoro nopraia «Chemnety,
COJEPKUT yueOHbIE U MH()OPMALIMOHHBIE MaTepUaIbl JJIs MIKOJIbHUKOB U
yunrtenen. B Heli MOKHO HalTH y4eOHUKH 10 001el U HEOPTraHUYECKON XUMUH,
OpraHU4ECKON XMMHUHU, MyJIbTUMEIMAMATEPUAIbl, & TAKKE 33/1a4l XUMHYECKUX
OJINMIINAJ] C PELICHUSAMH, 3a4a49H BCTYIUTEIbHBIX 3K3aMEHOB JJIs
aOUTYpUEHTOB.

6. http://gotourl.ru/4787 (http://www.chem.msu.ru/rus/olimp/)

Nudopmarimonnsie MaTepuaibl 00 oumnuagax: MoCKOBCKON TOPOACKOH,
Bceepoccuiickont, MenaeneeBckon, MexnyHapoanou. [IpuBenensl 3agaun
TEOPETUUECKHUX U IKCIIEPUMEHTAIBHBIX TYPOB, TTOJPOOHBIE PEIICHUS, CITUCKH U
dboTtorpaduu nodbenutenei.

7. http://gotourl.ru/7179 (http://chem.dist.mosolymp.ru/)

Cucrema TuCTaHIIMOHHOTO O0yUYEHHUs, HAlIpaBJIEHHAs B TIEPBYIO ouepeah Ha
MOATOTOBKY K OJIMMIINAJIAaM BCEX YPOBHEW — OT IIKOJIbHBIX J0
Mexaynaponnoi. CailT coiep>KUT OrpOMHOE KOJIMUECTBO 33/a4,
CTPYIIIIUPOBAHHBIX KaK 10 TEMaM, TaK U Mo ojuMnuaaam. [1o BceM 0OCHOBHBIM
pazzesiaMm XUMHUHU TPUBEIEH TCOPETUUSCKUI MaTeprall U pa3o0paHbl peIICHUs
TUIIOBBIX 33]1a4.

8. http://gotourl.ru/4789 (http://www.nanometer.ru/)
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HOpTaJ'I 110 HaHOTeXHOoJorusIM. OCHOBHAs CJIb — Pa3BUTHC O6p8,30BaHI/I$I B
00J1aCTH HAHOTEXHOJIOTUH 1 MMOATOTOBKA K MHTCPHCT-OJIMMIINA/IC T10
HAHOTCXHOJIOTHAM.

9. http://gotourl.ru/4790 (http://webelements.com/)

Hanéxnas cnpaBouHas nuHGopMaiys 0 XMMHUYECKUX 3JI€MEHTaX U UX CBOMCTBAX
(Ha aHTJIMIICKOM SI3BIKE).

10.  http://gotourl.ru/4792 (http://periodictable.ru/)

PyCCKOSI3BIYHBIN CAalT O CBOMCTBAX XMMHUYECKUX IEMEHTOB.

11. http://gotourl.ru/7180 (https://www.lektorium.tv)

HexkoMmMmepueckuii caiiT OHJIaiiH-00pa30BaHusl, COJEPKUT MHOTO HHTEPECHBIX
00pa30BaTeNbHBIX KypCOB M BUICOJIEKIMH JIJIs IIKOJIBHUKOB, CTYIE€HTOB U
yuuTenen. ECTh HECKOJIBKO KypCOB IO XUMUH.

12.  http://gotourl.ru/4800 (https://www.cas.org/)

Caiit Chemical Abstract Service — caMblil aBTOPUTETHBIN B MUPE XUMUU
MH(OPMAIMOHHBIA HHTEPHET-pECypC (CaUT IIATHBIN).

13. http://www.organic-chemistry.org/

[TopTai no opraHuYeCcKON XMMHUH HA aHTJIUMCKOM SI3BIKE.

14. http://www.xumuk.ru

CaiiT 0 XUMHH: KITACCUYECKUE YUEOHUKHU, CIPABOYHUKH, SHIIUKIIONEINU, TTOUCK
OpPTraHUYECKUX U HEOPTaHUYECKUX PEAKLINN, COCTABICHUE YPABHEHNN PEAKIIU.

15. http://orgchemlab.com/

Caiit, mOCBAIMEHHBIN MPAaKTUYECKOW paboTe B 1abopaTopuu
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4. KOHTPOJIb U OIEHKA PE3YJIBbTATOB OCBOEHUA
OBIIIEOBPA3OBATEJBLHOM JUCHOUILITAHBI

KoHTposib 1 oLeHKa pe3ysibTaToB 00y4YEHUs! OCYLIECTBISIETCS MPENOAaBaTENIEM
B IIpoliecce 3aHATHM U JabopaTopHBIX PadoT,

TCCTUPOBAHHNA, a4 TAKIKC BBIIIOJIHCHHUA O6y‘iaIOHlHMPIC$I HHAWBUIYAJIBbHBIX BaHaHHﬁ,

IMPOBCACHUA IMPAKTHYCCKUX

IIPOCKTOB, I/ICCJ'I@I[OB&HPIﬁ. PCBYJIBT&TLI O6y‘ieHH$I OIIpCACIIAIOT, 4YTO 06yqafonmec;{

AOJDKHBI  3HAThb, IIOHUMATb MW JACMOHCTPUPOBATHL II0 3aBCPHICHHUH HU3YUCHUSA

JTACIUATUINHEL.

st popMupoBaHUS, KOHTPOJS M OIEHKH PE3yJbTaTOB OCBOCHHS YUeOHOM
JUCUUIUIMHBL UCIIONB3YETCS CHUCTEMa OIEHOYHBIX MEPONPUSTUN, MpPEACTaBISIONIAsT
c000M KOMILIEKC YUEOHBIX MEPOIPHUATHM, COTIAaCOBAaHHBIX C pe3yJibTaTaMu 00Yy4YeHHUS
u chopmynupoBanHbix ¢ ydetoMm DPI'OC COO (mpeaMmeTHbIE pPe3yiabTaThl 110
nucuumuinae) u GI'OC CIIO0.

XUMHUYECKHUX
2JIEMEHTOB U
pUpoIa
XHUMHUYECKOM CBSI3U

XUMUYecKue (HopMyJibl
COCIMHEHUN B
COOTBETCTBUH CO
CTENIEHBIO OKHUCIICHUS
XUMUYECKUX
AJIEMEHTOB, UCXO/IS U3
BaJICHTHOCTHU U
AIEKTPOOTPULIATEIIEHO
CTH

Ne | OK/ | Monyan/Pasnen/ |Pesyasrar 00yuenns Tunbr oneHOYHbIX
IIK Tema MepONPUATHI
| | OcHOBHOE coepkanmne
1 DopMyJHPOBATH
Pasznen 1. OcHOBBI S
0a30Bble MOHATHSA U
CTPOCHUSI BelecTBa
3aKOHbI XMMMHU
1.1 |OK 01 |Crpoenue atoMmoB |CoCTaBIsATh 1. Tect «CTpoeHue aToMmoB

XAMHAYECKHUX DJIEMEHTOB U
PUPOAA XUMHUYECKOU
CBSI3H».

2. 3a7a49u HA COCTaBJICHHE
XUMU4YeCcKux Ghopmyi
JIBYXaTOMHBIX COCIMHEHUI
(oKcHIOB, CyJIb(PUIOB,
TUIPUIOB U T.I1.).

3. 3aganus Ha
HCIOJIb30BaHNE XUMHYECKOM
CHUMBOJIMKH U Ha3BaHUU
COCJIMHEHMH 110
HOMEHKJIaType
MEKIYHApOIHOTO COI03a
TEOPETUUECKOUN U
MPUKIAJHON XUMUU U
TPUBHAIBHBIX Ha3BaHUM JJIs1




OK/
K

Monyas/Paznen/
Tema

Pe3yabTaTt 00y4eHus

Tunol oeHOYHBIX
MepONPUATHH

COCTaBJICHUS] XUMHYECKHUX
dbopMyIT ABYXaTOMHBIX
COCTMHEHUI (OKCHUJIOB,
cynbGUI0B, THAPUIOB U T.I1.)
U IPYyTUX HEOPTaHUUECKUX
COCJIMHEHUN OTJICJIbHBIX
KJIACCOB

1.2

OK 01
OK 02

[Teproanueckuit
3aKOH M Ta0auIa
.. Menpaeneena

XapaxkTepu3oBaTh
XHMHYECKHUE
3JIEMEHTHI B
COOTBETCTBUH C UX
MOJIO)KEHUEM B
MEPUOANYECKON
CHUCTEME XUMHUYECKUX
anemeHnToB J. M.
MenpgeneeBa

1. Tect «Metannuueckue /
HEMETaJlJIMYeCKHUE CBOMCTBA,
AJIEKTPOOTPUIIATEIBLHOCTD U
CPOJCTBO K AJIEKTPOHY
XUMHYECKHUX PJIEMEHTOB B
COOTBETCTBHE C UX
3JIEKTPOHHBIM CTPOCHUEM U
II0JIOKEHHEM B
NEPUOANYECKON CUCTEME
XUMHYECKHX AiaemeHToB 1. 1.
MenaeneeBay.

2. ITpakTyeckue 3ajaHus Ha
YCTAHOBJICHUE CBSI3U MEXKTY
CTPOEHHUEM aTOMOB
XUMHAYECKHUX DJIEMEHTOB U
NEePUOANYECKUM U3MEHEHUEM
CBOMCTB XMMHYECKHUX
9JIEMEHTOB U UX COCIUHCHUMN
B COOTBETCTBUM C
TI0JIOKEHUEM
[Tepunoanyeckoit cucreme.

3. IIpakTuko-
OPUEHTUPOBAHHBIE
TEOPETUYECKUE 3aJ]aHUs Ha
XapaKkTepu3aluio
XUMHYSCKHX 3JICMCHTOB:
«MeTtannnueckue /
HEMETaJIJIMYEeCKHUE CBOMCTBA,
3JIEKTPOOTPUIIATEIIBHOCTD U
CPOJACTBO K AJIEKTPOHY
XUMHYECKHUX PJIEMEHTOB B




OK/
K

Monyas/Paznen/
Tema

Pe3yabTaTt 00y4eHus

TUunbsl OLIeHOYHBIX
MepONPUATHH

COOTBETCTBHE C UX
3JICKTPOHHBIM CTPOCHUEM U
MIOJI0KCHHUEM B
MEePUOANYECKON CHUCTEME
XAMHYECKUX DJICMEHTOB
J.1. MenpaeneeBa»

Paznen 2.
XMHYeCKHne
peakuuu

Xapakrepus3oBathb
THIIBI XUMHUYECKHX
peaxkuui

KonTtpoJsabnas pabora
«CTpoeHne BelecTBa u
XUMHUYECKHE PeaKIun»

2.1

OK 01
OK 04

Tunel XUMHYECKUX
peaxuuii

CocraBisaTe peakuumn
COCIUHECHHS,
pazyioxeHusi, oOMeHa,
3aMeleHusl,
OKHCIIUTEIIbHO-
BOCCTAHOBHUTEIIHHBIC
peaKIuu

1. 3agaun Ha cocTaBiIeHUE
YPaBHEHUN pEAKIIUI:

— COCMHEHUS, 3aMEIICHMUS],
pasnokeHus, 0OMeHa;

— OKHCIIUTEIBHO-
BOCCTAaHOBUTEIbHBIX
pPEAKLHI C UCTIOJIb30BAHUEM
METO/Ia JIEKTPOHHOTO
Oananca.

2. 3a1a4M Ha pacyeT MacChl
BeIlleCTBA UM 00BbEMA
ra3oB O U3BECTHOMY
KOJIMYECTBY BEIIECTBA, MACCE
i 00bEMY OJTHOTO U3
Y4aCTBYIOIIUX B pEeaKIun
BEILIECTB; PaCYEThI

Macchl (00béMa, KOJIMYeCcTBa
BEILIECTBA) MPOYKTOB
peakuu, eciau OJIHO U3
BEILIECTB UMEET NMPUMECH

2.2

OK 01
OK 04

DNEeKTpOIUTHYECKAs
JTMCCOLHALINS U
HMOHHBIN 0OMEH

CocTaBisITh
ypaBHEHUS
XUMUYCCKUX PEaAKITUU
MOHHOT0 0OMeEHa ¢
y4aCTHEM
HEOPTraHUYCCKUX
BEIIECTB

1. 3agaHus Ha COCTaBIICHUE
MOJICKYJIIPHBIX U HOHHBIX
peakiui ¢ y4acTUEM KHUCIIOT,
OCHOBAHHUM M COJICH,
YCTaHOBJIEHUE U3MEHECHUS
KHCJIOTHOCTHU CPE/IbI

2. JlJabopaTopHas pabota
"THUIBl XUMAYECKUX




OK/
K

Monyas/Paznen/
Tema

Pe3yabTaTt 00y4eHus

TUunbsl OLIeHOYHBIX
MepONPUATHH

peakumit"

Pa3znea 3. Ctpoenue
U CBOMCTBA
HEOPraHu4ecKUuX
BelleCTB

HUccnenoBath
CTPOEHHE U CBOMCTBA
HEOPraHN4eCKHuX
BelIeCTB

Kounrpoabnas padora
«CBoiicTBa
HEOPraHU4eCKUX BellecTB»

3.1

OK 01
IIK 3.1

Knaccuduxanus,
HOMCHKJIATypa 1
CTpOCHHUE
HEOPTaHUICCKUX
BEIIECTB

Knaccuduiuponars
HEOpPTraHUYECKUE
BEIIECTBA B
COOTBETCTBUH C UX
CTPOEHUEM

1. Tect «HoMenkiatypa u
Ha3BaHUE HEOPTaHUYECKUX
BEIIIECTB UCXOISI U3 UX
XUMUYECKOUN (HOpMYJIbI WU
COCTaBJICHUE XUMUYECKOU
(bopMyIbl UCXOIS U3
Ha3BaHUsI BELIECTBA 10
MEKTyHAapOIHOW WUITN
TPUBHUAJILHOU
HOMEHKJIaType».

2. 3a1auM Ha pacyer
MacCOBOM /1011 (Macchl)
XUMHUYECKOTO 3JIEMEHTA
(coenuHeHus) B MOJIEKYJIe
(cmecn).

3. IlpakTuyeckue 3agaHus 1o
KJ1accupuKaIiu,
HOMEHKJIaType 1
XUMUYECKUM (popMynam
HEOPTaHUYECKUX BEIIECTB
Pa3JIMYHbBIX KJIACCOB.

4. IlpakTruecKkue 3aJlaHusl Ha
OIPEICTIEHNE XUMUYECKOU
AKTUBHOCTH BEIIIECTB B
3aBUCHUMOCTH BUJIA
XUMUYECKOU CBS3U U THUTIA
KPUCTAJUIMYECKON PEIIEeTKU

3.2

OK 01
OK 02
IIK 3.1

DU3NKO-XUMHUYECKHUE
CBOMCTBA
HEOPTraHUYECKUX
BCIECCTB

YcraHaBiIuBaTh
3aBUCUMOCTH (PU3HKO-
XUMHUYECKHUX CBOWUCTB
HEOPraHWYEeCKHX
BELECTB OT CTPOECHUS

1. Tect «OcobenHocTH
XUMHUYECKUX CBOMCTB
OKCHJIOB, KHCJIOT,
OCHOBaHUM, aM(QOTEPHBIX
TUAPOKCUIOB U COJIEN».




OK/
K

Monyas/Paznen/
Tema

Pe3yabTaTt 00y4eHus

TUunbsl OLIeHOYHBIX
MepONPUATHH

4TOMOB U MOIJICKYIJI, a
TAKIXKC THIIA
KpI/ICTaJ]HI/I‘-IGCKOﬁ
PCHICTKH

2. 3aaHus Ha COCTaBIICHUE
YPaBHEHHN XUMHYECKUX
peakIuii ¢ yqyacTueM
MPOCTHIX U CIOKHBIX
HEOPTaHUYECKUX BEIIECTB:
OKCHI0OB METAJJIOB,
HEMETAIJIOB U aM(pOTEPHBIX
3JIEMEHTOB; HEOPTaHUYECKUX
KHCJIOT, OCHOBAaHMI U
aM(OTEepHBIX THIPOKCHJIOB,
HEOPraHUYECKUX COJICH,
XapaKTEepU3YyIOIUX X
CBOMCTBA M CITIOCOOBI
MOJTYyYEHUS.

3. IIpakTuko-
OPUEHTUPOBAHHBIE
TEOPETUYECKUE 3a/1aHUs Ha
CBOMCTBA U ITOJIy4YECHUE
HEOPraHUYECKUX BEIIESCTB

3.3

OK 01
OK 02
OK 04

N nentudukarus
HEOPTaHUYECKUX
BEILIECTB

HUccnenosath
KaueCTBCHHBIE
peakiuu
HEOPTaHUYECKUX
BEIIIECTB

1. [IpakTuko-
OPHMCHTUPOBAHHBIC 3aJIaHHS
110 COCTaBJICHUIO
XUMHUYECKUX PEAKIUH C
y4aCTHEM HEOPTaHUYECKUX
BEILIECTB, UCIIOJIb3YEMBbIX JJISI
UX UACHTU(DUKAIIUH.
2.JIabopaTtopHas pabora:
“UnenTrdukarus
HEOPraHUYECKUX BEIIECTB”

Paznea 4. Ctpoenue
U CBOICTBA
OpraHUu4YecCKHuX
BellleCTB

HUccnenoBath
CTPOEHHE U CBOMCTBA
OpPraHM4YecKux
BelleCTB

KonTpoabnas padora
«CTpoeHue U CBOMCTBA
OPraHUYecKuX BellecTB




Ne | OK/ Monyas/Pasnen/ | Pesyabrar 06ydenus Tunel oueHoIHbIX
IIK Tema MepONPUATHH
4.1 | OK 01 |Kmaccudukamms, Knaccudumuposare  |1. 3amannst Ha cocTaBICHUE
[IK 3.1 |cTpoenHue u OpTraHUYECKHUe Ha3BAHUN OPraHUYECKUX
HOMEHKJIaTypa BEIIECTBA B COCIMHEHU 110 TPUBUATBHOU
OpraHUYeCKuX COOTBETCTBHUH C HX WM MEXTyHapOIHOM
BEIIECTB CTpPOEHUEM CUCTEMaTUYECKON
HOMEHKJIaType.
2. 3agaHus HA COCTABIICHUE
MOJIHBIX U COKPAILEHHBIX
CTPYKTYPHBIX (hOpMyJl
OpraHUYECKUX BEILIECTB
OT/ICJIbHBIX KJIACCOB.
3. 3agaum Ha omNpeIeNICHHUE
npocreimen GopMyIbl
OPraHUYECKON MOJIEKYJIBL,
UCXO/ISl U3 DJIEMEHTHOTO
coctaBa (B %)
4.2 | OK 01 |CsoiicTBa YcranaBnuBaTth 1. 3aganus Ha cocTaBiIeHUE
OK 02 |oprannueckux 3aBUCUMOCTH (DM3UKO- |YPABHEHHN XUMUYECKHUX
OK 04 |coenuHenuit XMMHUYECKUX CBOWCTB |PEAKLMH C y4aCTUEM
IIK 3.1 OPraHUYECKUX OpPraHUYECKUX BELIECTB Ha

BEILIECTB OT CTPOEHUS
MOJIEKYJI

OCHOBaHHUH MX COCTaBa U
CTPOEHHUS.

2. 3agaHus Ha COCTaBJIEHUE
YPaBHEHUN XUMUYECKUX
peaKuui, WIUTOCTPUPYIOLINX
XMMHUYECKUE CBOMCTBA C
Y4ETOM MEXaHU3MOB
MPOTEKAHUS JTaHHBIX
peakuii ¥ TEHETUYECKOU
CBSI3U OPTaHUYECKUX
BEIIIECTB PAa3HbIX KJIACCOB.

3. PacueTrHbie 3a1a4u 11O
YPABHEHUSIM PEAKLUN C
y4aCTUEM OPTaHUYECKUX
BEILIECTB.

4. JTabopaTopHas pabota
“IIpeBparenus
OpraHUYECKUX BEILECTB MPH




Ne | OK/ | Monyan/Paznen/ |Pesyasrar odydenus Tunwl oueHouHbIX
IIK Tema MepONPUATHH
HarpeBaHuu"
4.3 | OK 01 [Mpertuduxanus Uccnenosarts 1.IIpakTuko-
OK 02 |oprannueckux KA4E€CTBEHHBIC OPUEHTUPOBAHHBIE 33/ITaHHS
OK 04 |BemecTB, ux peakuuu 10 COCTaBJICHUIO
I[IK 3.1 |3HaueHue u OPTraHUYECKUX XUMHAYECKUX PEAKLINN C
MIPUMEHECHUE B COeIMHEHUN y4aCTHUEM OPTaHUYECKUX
OBITOBOM U OT/ICJIbHBIX KJIACCOB  |BEIIECTB, B T.4.
MIPOU3BOJICTBEHHOM UCIIOJIb3YEMBIX ISl UX
JEATEIIbHOCTH uaeHTUUKAIMY B OBITY U
YeJnoBeKa IPOMBIIJIEHHOCTH.
2.JlabopaTtopHas pabora:
“Unentudukarus
OPTaHUYECKUX COCTUHEHUM
OTIEJILHBIX KJIacCOB”
3) Paznea 5. XapakTepu30BaTh
Kunernueckue u  |BJMsSIHUE Pa3JINYHBIX
TEPMOJANHAMHYECK |(PAKTOPOB HA
He 3AaKOHOMEPHOCTH [PaBHOBeCHE H
NPOTEKAHUS CKOpPOCTh
XUMHYECKHUX XHMHYECKHUX
peakumu peakuui
5 |OKO01 |CkopocTh XapakTepu3oBaTh [IpakTHKO-OpUEHTUPOBAHHBIE
OK 02 |xumMuueckux BJIMSIHHE TEOPETUUECKUE 3aJaHUs HA
[IK 3.1 |peakumii. KOHLIEHTpAaLUHU aHanu3 (akTopoB,
[IK 4.1 |Xumunueckoe pearupyroumx BIIMSIOIIUX HA U3MEHEHUE
paBHOBECHE BEILIECTB U CKOPOCTH XMMHUYECKOU

TEMIIEPATYpPhI HA
CKOpPOCTb XUMHUYECKUX
peakuin
Xapakrepu3oBaTb
BIIMSIHUE U3MEHEHUS
KOHLICHTPALIUU
BEILIECTB, PEAKLIUN
Cpeasl U TeMIepaTypbl

peakunu. [IpakTuko-
OPHEHTUPOBAHHBIE 33JIaHUS
Ha MMPUMEHEHUE TTPUHIIUATIA
Jle-Ilarenbe nus
HaXOXJCHUS HAMPABICHUS
CMEILIEHHS PABHOBECHUS
XMMHUYECKOUN PEAKIUU U
aHanu3 QaKTopoB,




Ne | OK/ | Monyan/Paznen/ |Pesyasrar odydenus Tunwl oueHouHbIX
IIK Tema MepONPUATHH
Ha CMEIIICHHE BIIUAIONIMX HA CMEICHUE
XUMHYECKOTO XUMHYECKOTO PaBHOBECHS
paBHOBECUS

6 HUccaenoBath
Pa3zpnea 6. HCTHHHBbIE PACTBOPbI
PacTBOpsbI C 3aJJaHHBIMH

XapaKTePpUCTUKAMM
6.1 | OK 01 |[Toasarue o Paznuuats uctunubie |1. 3a7a4n HA TPUTOTOBJICHUE
OK 02 |pactBOpax pacTBOPHI pacTBOPOB.
IIK 3.1 2. IlpakTuko-
IIK 4.1 OPHEHTUPOBAHHBIE
pacueTHbIE 3a/IaHus Ha
JUCIIEPCHBIE CUCTEMBI,
UCIIOJIb3yeMbIe B OBITOBOM U
IIPOU3BOICTBEHHOMN
JEATEIbHOCTU YeJIOBEKa
6.2 | OK 01 |HUccnenoBanue Uccnenosars ¢usuko- [JlabopaTopHas padbora
OK 04 |cBOWCTB pacTBOPOB |XUMHUYECKHE CBONMCTBA |“IIpuroroBnenne pactBopos”
IIK 3.1 VCTUHHBIX PACTBOPOB
Il | IpodeccnoHaILHO-OPUEHTUPOBAHHOE CO/IepP:KaHue (Copdep:KaHue MPUKIIATHOTO
MOYJIs1)

7 Pazgea 7. OuenuBarsb 3ammra Keica (¢ yuerom
Xumusi B ObITY U (IIOCJICACTBUS Oynyurei
NPOM3BOJACTBEHHOI (OLITOBOH U npo¢eccuoHATbHOMN
AeATEJIbHOCTH NMPOU3BOJACTBEHHON |AeSATeJIbHOCTH)

YeJl0BeKa AeSITeJIbHOCTHU

YyeJI0BeKa ¢ Mo3uLuil

JIKOJIOTHYECKOMI

0e30macHoOCTH
OK 01 [Xumus B ObITY U OuenuBarpb Keiic (c yuerom Oyayiei
OK 02 |[mpou3BOJACTBEHHOM |MOCIEACTBUS OBITOBOM |TpodecCHOHANBHON
OK 04 |medareapHOCTH Y TIPOU3BOJICTBEHHON |JI€ATEIIBHOCTH)
OK 07 |dgemoBeka eI TEIILHOCTH Bo3MoOXHBIE TEMBI KENCOB:
I[IK 3.1 yenoBeka ¢ no3unun  |1. [lorennenne knumara u
K 4.1 3KOJIOTUYECKOU BBICBOOOKICHUE Ta30BBIX




OK/
K

Monyas/Paznen/
Tema

Pe3yabTaTt 00y4eHus

Tunsl oleHOYHBIX
MepONPUATHH

0€30I1aCHOCTH

THIPATOB CO JTHA OKEaHa.
2. byayue matepuaisl 1is
aBWa-, MalTMHO-
IpUOOPOCTPOCHHSL.

3. HoBble MaTepuaibl st
COJIHEYHBIX OaTapen.

4. JlekapcTBa Ha OCHOBE
PacCTUTETbHBIX MPENapaToB




