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[InanupyemMble pe3yiabTaThl OCBOCHHSI Kypca XUMHH

[Iporpamma oOecrieyrBaeT JOCTHIKEHHE CIEIYIOMIMX pPE3yJIbTaTOB OCBOCHUsS 00pa30oBaTeIbHON
IIPOTpaMMbl OCHOBHOTO 00IIeTro 00pa30BaHUs:

Jluunocmmuowie pe3yiomamol’

JIMYHOCTHBIE PE3yNbTAaThl OCBOCHUS MPOrPaMMBbl OCHOBHOTO OO0IEro oOpa3oBaHUsl JOCTUTAIOTCS B
XxoJe oOOydyeHUS XMMHU B €IUHCTBE Y4YeOHONM M BOCHUTATENbHON nedrenbHocTH OpraHus3aluu B
COOTBETCTBHUHM C TPAJUIHMOHHBIMH POCCUHCKUMH COLMOKYJIBTYPHBIMH M JTYXOBHO-HPAaBCTBEHHBIMH
LIEHHOCTAMHU, MPHUHITHIMU B OOIIECTBE MpaBWJIAMU U HOPMaMHu IOBEJEHUS, U CIIOCOOCTBYIOT Mpolieccam
CaMOTIO3HAHUSI, CAMOPA3BUTHS U COLUATTU3AIMH 00yUYaIOIIUXCS.

JInaHOCTHBIE pe3yibTaThl OTPAKAIOT CHOPMUPOBAHHOCTH, B TOM YHCJIE B YACTH:

1. I'pascoancrkoco éocnumanusi:

TOTOBHOCTH K BBINOJHEHUIO OOS3aHHOCTEH TIpa)kIaHWHA U peaju3alii ero mpas, YBaXCHHE IpPasB,
CBOOOJ M 3aKOHHBIX HHTEPECOB JAPYTHX JIIOJICH;

AKTUBHOE y4acTHe B ’KH3HU CEMbH, IIKOJIbI, MECTHOTO COOOIIECTBA, POJJHOTO Kpasi, CTPaHBbI,

HETPUSATHE JTIOOBIX GOPM IKCTPEMHU3MA, TUCKPUMUHAIINH;

MOHMMAaHUE POJH PA3IMYHBIX COIIMATBHBIX HHCTUTYTOB B )KH3HU YEJIOBEKA;

npezcTaBiIeHre 00 OCHOBHBIX MPaBax, CBOOOAAX M 00SI3aHHOCTAX TPaKIaHNWHA, COIMATBHBIX HOpMax
Y TIPaBUJIaX MEXJIMYHOCTHBIX OTHOIICHUI B MOJIMKYJIBTYPHOM U MHOTOKOH()ECCHOHALHOM OO0IIIECTBE;

NpeCTaBICHNE O CIIOCO0aX MPOTUBOACHCTBHS KOPPYIILIUH;

TOTOBHOCTh K Pa3sHOOOpPA3HON COBMECTHOHN MAESITENbHOCTH, CTPEMJICHHE K B3aUMOIIOHUMAHHIO U
B3aMMOIIOMOIIIH, aKTUBHOE Y4aCTHE B IIKOJILHOM CAMOYIPABIICHHH;

FOTOBHOCTh K YyYaCTHIO B TyMaHUTapHOW [EATEIbHOCTH (BOJOHTEPCTBO, TIOMOIIb JIIOJSM,
HYXJAIOIIUMCS B HEN).

2. Ilampuomuueckozo 6ocnumanus u opmupo8arue poccutickol UOeHMU4HOCMu.

OCO3HaHHE pOCCHIiCKOI rpak TaHCKOU UJICHTUYHOCTH B MOJIUKYTBTYPHOM "
MHOT'OKOH(ECCHOHAJIBHOM OOIIEeCTBE, MNPOSBIEHHWE HHTEpeca K IO3HAHUIO POJHOTO S3bIKA, HCTOPHH,
KynbTypbl Poccuiickoit @enepannn, CBOEro kpas, HapoaoB Poccuu;

IIEHHOCTHOE OTHOILEHHE K JOCTIKEeHUsM cBoei Ponuubl - Poccun, kK Hayke, HCKYcCTBY, CHOPTY,
TEXHOJIOTUSM, OOEBBIM IOJIBUTAM U TPYAOBBIM JTOCTHKEHUSM HAPO/Ia,;

yBakKeHHE K cUMBolaM Poccuu, TocynapCTBEHHBIM Mpa3gHUKaM, UCTOPHUECKOMY U MPUPOTHOMY
HACJIIUIO U TTAMATHUKAM, TPATUIHMSIM Pa3HBIX HAPOJIOB, MPOKUBAIOIINX B POJHOM CTpaHE.

3. Hyxoenoco eocnumanusi U HpPABCMEEHHO20 BOCNUMAHUA Oemell HA OCHO8e POCCUNCKUX

MPAOUYUOHHBIX YEHHOCMEL:

TOTOBHOCTb OIICHWBATh CBOE MOBEIEHUE U MOCTYIKH, a TAKXKE MOBEIEHUE U TIOCTYIKU APYTUX JII0/IeH
C TIO3WIIMMA HPABCTBEHHBIX HOPM M HOPM OJKOJOTHYECKOTO TIpaBa C YYETOM OCO3HAHHS TOCIEICTBHIA
MOCTYIIKOB.

4. Ilpuobwenue demetl Kk Kya1bmypHOMY HACeOuro (dcmemuieckoe 60CNUMaHue):

MOHUMaHHE YMOIMOHAIIBHOTO BO3IEHCTBUS PUPO/IBI U €€ LIEHHOCTH.

5. Tonynapuzayuu nayunvix 3uanuti cpeou oemeii (Llennocmu Hayuno2o nosHauus):

OpHUEHTAIUs B JEATEIbHOCTH HAa COBPEMEHHYIO CHCTEMY HAy4yHBIX INpEACTaBIE€HUIl 00 OCHOBHBIX
3aKOHOMEPHOCTSX Pa3BUTHS YEIOBEKA, MPUPOABI M OOIIECTBA, B3aUMOCBS3SIX YeNIOBEKa C MPUPOIAHON U
COLIMAJIbHOW CpeNoit;

OBJIQJICHHE SI3bIKOBOM M YATATEIBCKOM KYJIbTYPOH KaK CPEICTBOM ITO3HAHUS MUDA;

OBJIa/ICHUE OCHOBHBIMH HaBBIKAMU MCCIIEJIOBATENLCKOM JEATENbHOCTH, YCTAHOBKA HAa OCMBICICHHE
OTIbITa, HAOJIFOICHUH, TOCTYIIKOB U CTPEMJICHHE COBEPIICHCTBOBATh ITYTH JTOCTHKCHHS WHANBHYATHHOTO
KOJIJISKTUBHOT'O 0J1aromnoryyusi.

6. Dusuueckoeo socnumaHnus u hopmMuposanusl Kyavmypsbl 300p08bs

OCO3HAHME [IEHHOCTH KHU3HH;

OTBETCTBEHHOE OTHOLICHHE K CBOEMY 3/I0pPOBBIO U YCTaHOBKA Ha 3710pOBBII 00pa3 jKMU3HHU (30pOBOE
MUTaHUe, COOJI0IEHNEe TUTHEHUYECKUX IPaBUI, cOaJaHCUPOBAaHHBINA PEKUM 3aHSITUN U OTIIbIXA, PEryJsipHas
¢u3nveckas akTHUBHOCTH);



OCO3HaHHE MOCIEACTBUIM U HENMPUITHE BPEAHBIX NMPUBbIUEK (YIOTPEOICHHUE aJKOTO0JIsl, HAPKOTUKOB,
KypeHHe) U UHBIX (GOpM Bpea s PU3UIECKOT0 U ICHXUYECKOTO 3/10POBbS;

coOirofieHre MpaBuil OE30MACHOCTH, B TOM YHCJIE€ HAaBBHIKOB O€30MaCHOTO MOBEACHHSI B MHTEPHET-
cpene;

CIIOCOOHOCTh  AJaNTUPOBATbCI K CTPECCOBBIM CHUTYalMsIM W MEHSIOIIMMCS  COIMAJIbHBIM,
MH(GOPMALIMOHHBIM U MPUPOJIHBIM YCIOBUSAM, B TOM YHCIIE OCMBICISAS COOCTBEHHBIH OINBIT M BBICTPAUBAs
NaJIbHEUIIINE [EIN,

yMEHUE IPUHUMATh Ce0s M PYTuX, He OCYKIasi;

YMEHHE OCO3HaBaTh 3MOIMOHAJIBLHOE COCTOSIHHE ce0sl U JAPYruX, YMEHUE YNPaBIsATh COOCTBEHHBIM
SMOLIMOHAJIBHBIM COCTOSIHUEM;

c(hOpMUPOBAHHOCTH HaBbIKa pedIeKcuu, IpU3HAHUE CBOETO IpaBa Ha OIIMOKY M TAKOTo e IpaBa
JPYroro 4eaoBeKa.

7. Tpyoosoeo eocnumanus u NPoGeccUOHAIbHO20 CAMOONPedeNeHUs.

YCTAaHOBKA HAa AaKTUBHOE Yy4YacTHE€ B PELIEHUU NPAKTUUYECKHUX 3a1ad (B paMKaX CEMbH, IIKOJIBI,
MOCeNKa, Kpasi) TEXHOJIOTUYECKOM | COIUANbHON HANpaBlIEHHOCTH, CIOCOOHOCTh WHUIMHPOBATH,
IUTAHUPOBATh U CAMOCTOSITENILHO BBIIIOJIHATH TAKOTO PO/ia JAESITENbHOCTD;

MHTEPEC K MPAKTUIECKOMY U3yUeHUI0 podeccuil 1 Tpyaa pa3inyHOro poja, B TOM YKCJIe Ha OCHOBE
IIPUMEHEHHUS N3Y4aeMOr0 IPEIMETHOIO 3HAHNUS;

OCO3HAaHHE BAXHOCTU OOYYECHHsI Ha MPOTSHKEHUHM BCEH KU3HH JUIsSl YCIEIHOW MpodeccnoHanbHOMI
NESITEIbHOCTH U Pa3BUTHE HEOOXOAUMBIX YMEHUMN I 3TOTO;

TOTOBHOCTD aJJaliTUPOBATHCS B MPOPECCUOHANBHON Cpefie;

YBa)XEHUE K TPYAY U pe3ybTaTaM TPYJOBOH AESTEIbHOCTH;

OCO3HAHHBII BBIOOP M TOCTPOCHHE WHIUBUIYaTbHOM TPACKTOPUU OOpa30BaHUA W KUIHEHHBIX
TUTAHOB C YYETOM JIMYHBIX M OOLIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH.

8. Okonocuueckoeo socnumanus

OpUEHTAIMs Ha MPUMEHEHHE 3HAHUN U3 COLMAJIbHBIX M €CTECTBEHHBIX HAyK JUIS pElIeHMs 3a7ad B
00JIaCTH OKpY’Karolle cpejbl, IUIAHUPOBAHUS IMOCTYNKOB M OLIEHKM MX BO3MOXKHBIX IOCIEACTBUN JUIS
OKpY>Karollen Cpeibl;

MOBBIIIIEHUE YPOBHS SKOJIOTUYECKON KYJIbTYphl, OCOZHaHUE TTI00AIBHOTO XapaKTepa 3KOJOTMYECKUX
po0OJsieM U myTel UX pelieHus;

aKTUBHOE HETIPHUATHE ASHCTBHM, IPUHOCAIINX Bpe OKPY>KalolIel cpee;

OCO3HAaHHE CBOEW POJIM KaK TpaKJaHWHA U MOTPEeOUTENs B YCIOBHUSIX B3aWMOCBS3H INPUPOIHOM,
TEXHOJIOTUYECKON U COLMAIBHOMN CPeN;

TOTOBHOCTb K YYaCTHIO B IPAKTUUYECKON JAESITEIbHOCTH IKOJIOTMUYECKOM HallPaBI€HHOCTH.

MeTanpeameTHble pe3yJbTaThl

B cocTaBe merarnipeIMETHBIX PE3yJIbTAaTOB BBIACIAIOT 3HAUUMBbIE ISl POPMUPOBAHUS MUPOBO33PEHUS
oO0IIeHayYHbIe MOHATHA (3aKOH, TEOpHs, IPUHIIMII, TUIIOTE3a, (PAaKT, CUCTEMA, MPOLECC, IKCIEPUMEHT U JIp
.), KOTOpbIE HCIOJIb3YIOTCA B €CTECTBEHHO-HAYYHBIX YUEOHBIX MpeIMeTaxX M MO3BOJISIIOT HA OCHOBE 3HAHUI
U3 9TUX MPeIMETOB (HOPMUPOBATH MPEACTABICHUE O IEJIOCTHON HAyYHON KapTHHE MUpA, U YHUBEPCAIbHbIE
yueOHble JelicTBUs (TIO3HABaTeNbHblE, KOMMYHUKATHBHbBIC, PETYJISITUBHbBIE), KOTOpbIE OOECHEUYHUBAIOT
¢dbopMHpOBaHHE TOTOBHOCTH K CAaMOCTOSITEIbHOMY IUJIAHUPOBAHUIO U OCYILECTBICHUIO y4eOHOI
NeSITENIbHOCTH.

MertanpeaMeTHbIE PE3YJIbTaThl OCBOCHUSI 0Opa30BaTENIBHOM MPOTPAaMMBI MO XHUMHH OTPaXKalOT
OBJIQJIEHUE YHHUBEPCAIBHBIMU I1I03HABATENbHBIMU JIEUCTBUAMH, B TOM YHUCJIE:

ba3oBbIMHU JIOTHUECKHNMH JelCTBUAMHA

YMEHHMEM MCIIOJIB30BaTh MPHUEMBI JIOTHYECKOIO MBILUIEHUS IIPU OCBOEHUM 3HAHUMW: PACKpbIBATh
CMBIC]T XUMHUYECKUX TOHSATUN (BBIIEIATh WX XapaKTepHbIE MPHU3HAKH, YCTAHABJIMBATH B3aUMOCBS3H C
JOPYTUMHU TIOHSTHSIMHE ), UCTIOJIB30BaTh TOHATHUS JJIsi OOBSICHEHUS OTACNBHBIX ()aKTOB U SIBJICHUN; BHIOUPATH
OCHOBAHHS ¥ KPUTEPHH JIJIs1 KJIacCU(PUKAIIUA XUMUYECKUX BEIIECTB U XUMUYCCKHUX PEAKIIN; YCTaHABINBATh
MPUYMHHO-CIICICTBEHHBIE CBSI3M MEXIYy OOBEKTAMU HW3YYCHHS, CTPOHUTH JIOTHUYECKHUE PACCYXKICHUS
(MHAYKTUBHBIE, IETYKTUBHbIE, IO AaHAJIOTHUH ); JIeJaTh BBIBOJIBI M 3aKJIIOUCHHUS;

YMEHUEM MPUMEHATHh B MPOIIECCe MO3HAHUS CUMBOJIMYECKHE (3HAKOBBIC) MOJICIIH, UCTIOIb3yEeMbIC B
XUMHH, TPEoO0pa30BhIBATh MIUPOKO MPUMEHSIEMbIE B XUMHUU MOJEIBHBIC MPEICTABICHUS — XUMUYECKUI
3HaK (CHMMBOJI DJIEMEHTA), XUMHYECKass (opMysia W YpaBHCHHE XMUMHUYECKON pEakIuu — IPpU pPElICHUU



yueOHO-TT03HABATENbHBIX 3a/1a4; ¢ YYETOM ITHX MOJENbHBIX MPEICTAaBICHUH BBISBIATH U XapaKTepU30BaTh
CYIIECTBCHHBIC TPU3HAKU U3Y4AEMBIX O0BEKTOB — XUMUYECKUX BEIIESCTB M XUMUYECKUX PEAKITHIA;

Ba3oBbpIMHM HcciIe10BaTENLCKUMH JeHCTBUSIMU

3)yMEHHMEM HCII0JIb30BaTh IIOCTaBJIECHHBIE BOIPOCHI B KAUECTBE MHCTPYMEHTA IO3HAHUS, a TAaKKE B
KaueCTBE OCHOBBI I (DOPMHUPOBAHUS TUIIOTE3BI MO MPOBEPKE MPABUIBHOCTH BBICKA3bIBAEMBIX CYXKJICHUI;

4)npuoOpeTeHrne OmbITa 10 IUIAHUPOBAHMIO, OpPTaHM3allMd W  MPOBEACHUIO YUYCHHUUECKUX
HKCIIEPUMEHTOB: YMEHHE HAOII0aTh 32 XOJJ0M MpoIlecca, CaMOCTOSTENIbHO IPOrHO3UPOBATh €0 Pe3yibTar,
¢dbopmynHupoBaTh 0000IIECHHS ¥ BBIBOJBI 110 PE3YJIbTaTaM IMPOBEAEHHOIO OMBITA, UCCIEIOBAHMS, COCTABIIATD
OTY€T 0 MpoeTaHHON padoTe;

PadoToii ¢ undgopmanuei

5)ymeHueM BbIOMpaTh, aHAJIU3UPOBATH U MHTEPHIPETUPOBATH HMH(OPMALIMIO Pa3IMYHBIX BUIOB U
dbopM TpeACTaBICHMS, MONYyYaeMyK0 U3 pa3HbIX HCTOYHUKOB (HAYYHO-TIOMYJISIpHAs JIMTEpaTypa
XUMHUYECKOT0 COJIEp>KaHusl, CIIPaBOYHbIE TocoOus, pecypebl MHTepHeTa);

6)yMEHHEM MPUMEHATh Pa3MYHBIE METOJBI M 3alpOChl MPH TOUCKEe W 0TOOpe MHpopMmammu u
COOTBETCTBYIOIIUX JAHHBIX, HEOOXOAMMBIX [JIsl BBIMOJHEHHS Y4YeOHBIX U MO3HABATENIbHBIX 3a/1a4
ONpeAeNEéHHOr0  TUMNA; MpUOOpeTeHue ombiTa B O0JACTM  MCIHOJB30BaHMS  MH(GOPMALMOHHO-
KOMMYHUKATUBHBIX TEXHOJIOTUH, OBJIAICHUE KYJIbTYPON aKTUBHOTO MCIOJIb30BAaHUS PA3JIMYHBIX TOMCKOBBIX
CHUCTEM,;

7)yMEHHEM HCIIOJIb30BaTh M AaHAJU3UPOBAaTh B IMpolecce Y4eOHOM M HCCIeI0BaTENbCKOM
NESTeIbHOCTH HH(QOPMAIMI0 O BIMSHUM TPOMBIIUIEHHOCTH, CEJIbCKOTO XO3sIicTBa M TpaHCHOpTa Ha
COCTOSIHME OKPY>KaroUlell IPUPOIHOUN Cpebl;

YHuBepcaaibHBIMH KOMMYHHUKATHBHBIMH JeCTBUSIMU

8)yMeHreM 3aJaBaTh BOMNPOCHI (B XOJ€ OUAJIOTa /WM JUCKYCCHH) MO CYIIECTBY O00CYXaaeMoit
TeMbI, JOPMYIIUPOBATH CBOM MPEATIOKEHHUS OTHOCUTEIBHO BBITIOIHEHUS MPEATIOKCHHOM 3a/1a4H;

9)npuoOpeTeHne OMbITa MPE3CHTAIMU PE3YyJIbTATOB BBIMOJHEHUS XHUMHUYECKOTO HKCIEPUMEHTA
(J1abopaTOpHOTO OIBITA, JIAOOPATOPHOM PAOOTHI IO UCCIEAOBAHUIO CBOMCTB BEIIECTB, YYEOHOTO MPOEKTA);

10)3anHTEpECOBAHHOCTh B COBMECTHOM CO CBEPCTHHKAMHU IMO3HABATEIbHOW M MCCIEI0BATENIbCKON
JeSITeIbHOCTH MIPU PELIEHUH BO3HUKAIOUIUX MPOOJIEM Ha OCHOBE y4€Ta OOIIMX MHTEPECOB U COTJIACOBAHUS
no3uiuit (00cyx1eHusi, 0OMEeH MHEHUSIMH, «MO3TOBBIE IITYPMBI» U JP.);

YHuBepcaabHBIMH PeryasiTUBHBIMH /1€/iCTBUSIMH

11)yMeHueM caMOCTOSITENBHO OMPENENATh IeNu AeSITeNbHOCTH, IJIaHHPOBaTh, OCYIIECTBIATH,
KOHTPOJIMPOBaTh U NpU HEOOXOAMMOCTH KOPPEKTHPOBATh CBOIO JESTENBbHOCTb, BbIOMpaTh Haumbolsee
s deKkTHBHBIE CITOCOOBI pelieHHs] y4eOHBIX W TMO3HABaTEIbHBIX 33]a4, KOPPEKTUPOBATh MPEIIOKEHHBII
QITOPUTM JEHCTBUII NpU BBINOJHEHUU 33JaHUA C y4ETOM MOJIY4YEHHs HOBBIX 3HAHMH 00 H3ydaeMbIX
00BEKTaX — BEIECTBAX U PEaAKIIMSIX;

YMEHHMEM HCII0JIb30BATh U aHAJIM3UPOBATh KOHTEKCTHI, ITPE/IJIaraeéMble B YCIOBUHU 3aJIaHUM.

IIpeaMeTHbIE pe3yJbTaThl

B cocraBe mpeaMeTHBIX Pe3yabTaTOB MO OCBOSHHUIO OO0SI3aTENBHOTO COAEPIKAHUSI, YCTAaHOBICHHOTO
JAHHOW TIpUMEpHOM pabodeil mporpamMMoil, BBIAEISAIOT: OCBOCHHBIC OOYUYAIOIIMMUCS HAy4YHBIC 3HAHWS,
YMEHHUS M CIIOCOOBI ACHCTBHM, crienuduyeckue 1 MpeAMEeTHON o0macTu «XuUMUsS», BUABI ACSITEIbHOCTH
M0 TOJYYEHUI0O HOBOTO 3HAHUS, €r0 WHTEPNPETAlNH, MPEeoOpa30BaHUI0O W TPUMEHEHHIO B Pa3IUYHBIX
y4eOHBIX ¥ HOBBIX CUTYaIUsX.

[IpeameTHBIE pE3ynbTaTHl MPEACTABICHBI IO TOJaM OOyUYEHHUS U OTPakaroT C(HOPMUPOBAHHOCTH Y
00y4aromuXcst CASAYIONINX YMEHUMN:

B pesynbraTe u3yueHus yueOHOro npeamera « XuMus» Ha ypOBHE CPEAHEr0 00111ero o0pa3oBaHMUs:

BoinyckHuK Ha 60230BOM YPOBHE HAYYUTCSH:
- pacKkpbIBaTh Ha MPUMEPaxX POJIb XUMUU B OPMUPOBAHUU COBPEMEHHOIN HayYHOU KapTHUHBI MHpa U B
MIPAKTUYECKON EATEIbHOCTH YEJIOBEKA;
- JIEMOHCTPHUPOBATH HA MMPUMEPaX B3aUMOCBS3b MEXKYy XUMUEH U IPYTUMHU €CTECTBEHHBIMU HAyKaMU;
- pacKpbIBaTh HA MpUMEpPaX MOJIOKEHUS TEOPUH XUMUYECKOro ctpoeHuss A.M. byTtieposa;
- noHuMath (usnyeckuii cmpica Ilepmommueckoro 3akona [[.M. MenzaeneeBa M Ha €ro OCHOBE
OOBSICHSITH 3aBHCUMOCTH CBOMCTB XUMHUYECKHUX AJIEMEHTOB U 00pa30BaHHBIX UMHU BEIIECTB OT IEKTPOHHOTO
CTPOEHHUS AaTOMOB;



- OOBSICHATH MPUYUHBI MHOTOOOpAa3usi BEIIECTB Ha OCHOBE OOIIWX MpEJCTaBICHUN 00 WX COCTaBe U
CTPOCHUH;
- MPUMEHSTH MPaBUJIa CUCTEMATHYECKON MEXKTyHAPOIHON HOMEHKIIATYPhl KaK CPEACTBA Pa3TUUICHUS
1 UISHTU(UKAIIIN BEIIECTB 110 MX COCTaBY M CTPOCHUIO;
- COCTaBIISITh MOJIEKYJIIPHBIE W CTPYKTYypHBIC (DOPMYJIBI OPTaHUYECKUX BEIIECTB KaK HOCHUTENEH
nHpOpMaUMd O CTPOCHUHW BEIIECTBA, €r0 CBOMCTBAX M MPUHAJICKHOCTH K OMNPEICICHHOMY Kiaccy
COCIMHECHH;
- XapaKTEepU30BaTh OPraHUYECKHUE BEIECTBA IO COCTaBYy, CTPOSCHUIO M CBOWMCTBAM, YCTaHABJIMBATH
MIPUYUHHO-CIICICTBEHHBIC CBSI3U MEXKY TaHHBIMU XapaKTEPUCTHKAMU BEIECTBA;
- MPUBOJUTH TPUMEPHl XUMUYECKUX PEAKIUH, PACKPHIBAIONINX XapaKTePHBbIC CBOWCTBA THUIHUYHBIX
MPEACTABUTENCH KJIACCOB OPTaHMYECKHX BEIIECTB C IEJIbI0 X UIACHTH(PUKAIWU U OOBICHEHHs 00JacTH
MIPUMCHCHHS,
- MIPOTHO3UPOBATh BO3MOXXHOCTh IPOTEKAHUS XWMHUYECKHX PEaKIMi Ha OCHOBE 3HAHUH O THIIAX
XUMHYECKOH CBSI3M B MOJICKYJIaX PEareHTOB U UX PEAKIMOHHOHN CIIOCOOHOCTH;
- HCITOJIH30BaTh 3HAHHMS O COCTABE, CTPOCHUM M XUMHUYECKHMX CBOMCTBaxX BEHICCTB ISl 0€30MacHOIO
MIPUMCHCHHUS B TIPAKTUYCCKOH JeITeITLHOCTH;
- MPUBOJUTh TPUMEPHI MPAKTUYECKOTO HCIIOJII30BAHUS TPOJIYKTOB IEPEepadOTKU HEPTH W
MPUPOJHOTO Ta3a, BBICOKOMOJIGKYJSIPHBIX COCAMHEHMN (MOJIMATHIICHA, CUHTETHUYECKOTO KaydyKa,
alleTaTHOT'O BOJIOKHA);
- MIPOBOAMTH OIBITHI MO PACIIO3HABAHUIO OPTaHUYECKUX BEIIECTB: TIIUIEPUHA, YKCYCHON KHCIIOTHI,
HENPEeJIeIbHBIX KUPOB, TIIOKO3bI, Kpaxmaja, OCIKOB - B COCTaBE MUIIEBBIX MPOAYKTOB U KOCMETUYECKUX
CPEJICTB;
- BIIAJCTh TMpaBWJIaMHU M TpueMaMHu Oe30macHOM paboThl € XHWMHUYECKMMH BEIIECTBAMH U
1a00paTOPHBIM 000PYIOBAaHHEM;
- yCTaHABIMBAaTh 3aBUCUMOCTh CKOPOCTH XHUMHUYECKOM peakIuu U CMEHICHHs XUMHYECKOTO
paBHOBECHsI OT Pa3IUYHBIX (AKTOPOB C IEIBI0 ONPEICICHHUS ONTUMAIBHBIX YCIOBHU IMPOTCKAHUS
XUMHUYECKUX TMPOIIECCOB;
- MPUBOJIUTH TIPUMEPHI THAPOJIH3a COJICH B MMOBCETHEBHOM )KM3HH YEIOBEKa;
- MPUBOJIUTH TIPUMEPHI OKUCITUTEIFHO-BOCCTAHOBUTEIBHBIX PEAKIUA B MPUPOJIE, TPOU3BOICTBEHHBIX
Mpoleccax 1 KU3HEACSITeTbHOCTH OPTraHU3MOB;
- MPUBOJUTL TMPUMEPHl XUMHUYECKHX PEAKIMA, PACKPBIBAIONIMX OOIMEe XHUMHYECKHE CBOMCTBA
MPOCTHIX BEIIECTB - METAIJIOB U HEMETAILJIOB;
- MPOBOJMTH PACYCTHl HAa HAXOXKIACHHE MOJEKYISIPHOW (OPMYJBI YIIIEBOAOPOJAA IO IMPOTyKTaM
CTOpaHHUA U TIO €0 OTHOCUTENLHOM IMIIOTHOCTH U MAaCCOBBIM JOJISIM 3JIEMEHTOB, BXOJIAIINX B €r0 COCTaB;
- BJIQJIETh MpaBUIaMH OE30MaCHOTO OOpalleHUs C €AKUMHU, TOPIOYMMH U TOKCHYHBIMH BEIIECTBAMH,
cpencTBamMu OBITOBOM XMMHUH;
- OCYIIECTBIISITh MOUCK XMMHUUYECKON MH(POPMAIIMU TI0 HAa3BAaHUSAM, HIEHTU(DUKATOPAM, CTPYKTYPHBIM
dhopmynaM BeeCTB;
- KPUTHYECKH OIEHUBAaTh M HMHTEPIPETUPOBATh XUMHUYECKYI0 HMH(OpPMAIHIO, COACpkKAIIyICs B
COOOIIEHUAX CPEACTB MacCOBOM HH(OpMaIHH, pecypcax HTepHETa, HAyYHO-TTOMYJISIPHBIX CTaThsIX C TOUKH
3peHUsl ECTECTBEHHO-HAYYHOW KOPPEKTHOCTH B IENISAX BBISBICHHS OIMIMOOYHBIX CYKIEHUN U (hopMHUpOBaHUS
COOCTBEHHOM TO3UIINH;
- MPEJCTaBISITh TYTH pElIeHHs TI00adbHBIX MPOOJIEM, CTOSIIUX TEpPell YeIOBEUYCCTBOM:
AKOJIOTHUECKUX, SHEPTETUYECKHX, CHIPhEBBIX, U POJIb XUMHUHU B PEIICHUH 3TUX MPOOIEM.

BbInycKHUK HA 6230BOM YPOBHE MOJYYUT BO3MOKHOCTh HAYUHThCS:
- WTIOCTPUPOBATh Ha MPUMEPAX CTAHOBJICHHWE U DBOJIOIUI0 OPTaHUYECKOW XMMHUM KaK HAyKd Ha
Pa3IMYHBIX UCTOPUUECKHUX dTaIax €€ pa3BUTHUS,
- UCIIONIb30BAaTh  METOJbI HAYYHOTO T[O3HAHUS TPH  BBINOJHEHWH TIPOEKTOB U  y4eOHO-
HCCIIE0OBATENIbCKUX 3a/1ay M0 W3YyYEHHUIO CBOMCTB, CIIOCOOOB TMOJIYYCHHUS W PACHO3HABAHMS OPTaHUYECKUX
BEIIIECTB;
- OOBSCHATH TPUPOTY U CHOCOOBI O0pa30BaHHUS XUMHYECKOW CBSI3M: KOBAJCHTHOW (TOJSIPHOM,
HETIOJISIPHON ), MOHHOM, METANTHYECKON, BOAOPOJHON - C IIEJIbIO OMpENEICHUs XUMUYECKOW aKTUBHOCTH
BEIIIECTB;



- YCTaHaBIIMBAaTh T€HETUYECKYIO CBSI3b MEXKAY KJIacCaMHM OpraHMYECKHX BEIIECTB JUIsi 0OOCHOBaHUS

MPUHIIUINAIBHOW BO3MOXXHOCTH IOJYYEHUSI OPTraHUYECKUX COCTMHEHUN 3aJaHHOTO COCTaBa U CTPOCHUS,

- YCTaHABIIMBATh B3aMMOCBSI3M MEXAY (aKTaMd M TEOpUeHd, MPUYMHON M CIEACTBHEM IPH aHAIHM3e

MPOOJIEMHBIX CUTYalluii 1 00OCHOBAaHUM MPUHUMAEMBIX PEIICHUI Ha OCHOBE XUMUYECKUX 3HAHHM.
BoinyckHUK HA yriry0JIeHHOM YPOBHE HAYYHTCS:

- pacKpbIBaTh Ha MPUMEPax pPojib XUMUU B (OPMUPOBAHUN COBPEMEHHON HAyYHOUW KapTHHBI MUpPA U B

MPAKTUYECKOM IESITEIbHOCTH YEI0BEKA, B3AUMOCBS3b MEXKY XUMHUEN U IPYTUMH €CTECTBEHHBIMU HAYKAMU;

- WUIFOCTPUPOBATh HAa IMpPUMEpax CTAHOBJICHUE WU HBOJIIOLMIO OPraHUYECKONM XUMHU KaK HayKd Ha

Pa3IMYHBIX UCTOPUUYECKUX ATANAX €€ PA3BUTHS;

- YCTaHABJIMBATH PUYUHHO-CIICICTBEHHBIEC CBA3U MEXIY CTPOCHUEM aTOMOB XHUMHUYECKUX AJIEMEHTOB

U TEPUOJUYECKHM H3MEHEHUEM CBOMCTB XMMHMYECKHX AJIEMEHTOB U UX COEIMHEHUH B COOTBETCTBUU C

ITOJIOKEHUEM XUMUYECKUX DIEMEHTOB B [IEPUOJUYECKON CUCTEME;

- AQHAJIM3UPOBAaTh COCTaB, CTPOCHHWE M CBOWCTBA BEIIECTB, MPHUMEHSS IOJOKEHHUS OCHOBHBIX

XUMUYECKHX TEOPUH: XUMHUYECKOI'O CTPOEHUs OpraHudeckux coeauHeHuid A.M. bytiepoBa, crpoeHus

aToMa, XMMHYECKON CBSA3U, 3JIEKTPOJUTUYECKOM TUCCOLUALMU KHUCIOT U OCHOBAHMI; yCTaHABIMBATh

IIPUYMHHO-CIIEACTBEHHBIE CBS3M MEXKY CBOMCTBAMM BEILECTBA U €70 COCTABOM U CTPOCHUEM;

- MPUMEHSATH MPAaBUJIa CUCTEMATUYECKOW MEXIYHApPOJHON HOMEHKJIATYphl KaK CPEJCTBA pa3iuyeHUs

Y UICHTU(DUKAIIMH BEIIECTB 110 UX COCTABY U CTPOCHHIO;

- COCTaBIISITh MOJICKYJISIPHBIC M CTPYKTYPHBIE (DOPMYIIBI HEOPTAaHUYECKUX W OPTaHMYECKUX BEIIECTB

KaK HocuTenel nH(popMaluu o CTPOSHUH BEIECTBA, €r0 CBOWCTBAX U MPUHAICKHOCTH K OMpPEIEICHHOMY

KJIACCY COCIMHEHUN;

- OOBSCHATH TPUPOLY U CHOCOOBI 00pa30BaHUS XUMHYECKOW CBSI3M: KOBAJCHTHOW (TOJSPHOIM,

HETIOJISIPHOM ), MOHHOM, METAJUTMYECKOM, BOJOPOJHON - C IIEJIbIO OMPEEICHUS XUMUYECKOW aKTUBHOCTH

BEILIECTB;

- XapaKkTepu3oBaTh (pU3MUECKHE CBOWCTBA HEOPraHMYECKMX M OPraHUYECKUX BEIIECTB U

YCTaHABIIMBATh 3aBUCUMOCTh (PU3NYECKUX CBOMCTB BEIIECTB OT TUIA KPUCTAJUIMUECKOMN PEIIeTKY;

- XapakTepU30BaTh 3aKOHOMEPHOCTM B H3MEHEHHM XHUMHYECKMX CBOMCTB IIPOCTBIX BEIIECTB,

BOJIOPOJIHBIX COEIMHEHUH, BBICHINX OKCHJIOB M THJIPOKCH/IOB;

- IIPUBOJIUTH NPUMEPBI XUMUUYECKUX PEAKLHM, PACKPBIBAIOIINX XapAKTEPHbIE XMMUYECKUE CBOMCTBA

HEOPraHUYeCKNX U OPraHMYEeCKUX BEIIECTB H3YyYEHHBIX KJIACCOB C IENbI0 HMX HWIACHTU(UKAIUA U

00BsICHEHUS 00JIaCTH PUMEHEHUS;

- ONPENENATh MEXaHU3M pPEaKIUMU B 3aBUCHUMOCTH OT YCIOBUM NPOBENEHUSI pEaKUUU U

MPOTHO3UPOBATH BO3MOYKHOCTh NMPOTEKAHUS XMMHYECKUX PEAKIMHA HAa OCHOBE THIIA XMMHUYECKON CBA3U U

AKTUBHOCTH PEAreHTOB;

- YCTaHABJIMBATh 3aBUCHMOCTh PEAKIMOHHOW CIIOCOOHOCTH OpraHMYECKHX COEAMHEHMH OT XapakTepa

B3aWMHOTO BJIMSIHUSA aTOMOB B MOJIEKYJIAX C €0 IPOTHO3UPOBaHUs POAYKTOB PEAKIINH;

- YCTaHABJIMBATH 3aBUCUMOCTh CKOPOCTH XHMHUYECKOW PpEaKIMh W CMEIICHUS XUMHUYECKOTO

paBHOBECHsI OT pa3TUYHBIX (AKTOPOB C ILEIbI0 OMPENCICHHs] ONTUMAIBHBIX YCIOBHH MPOTEKAHUS

XUMHUYECKHX IPOLIECCOB;

- YCTaHABIMBATh T€HETHUYECKYIO CBA3b MEXK]Y KJIACCAMH HEOPTraHWYECKHUX W OPraHMYECKUX BELIECTB

JUis  00OCHOBAaHMSI TMPUHIMIHAILHON BO3MOXKHOCTH TIONYYCHHS] HEOPraHUYECKHMX U OPTaHUYEeCKUX

COEIMHEHMH 33JJaHHOT'O COCTaBa U CTPOCHUS;

- MoI0UpPaTh pPEareHThl, YCIOBUS M OMNPEAENSATh MPOIYKTHl PEaKIUi, MO3BOJIAIOIINX PEaTu30BaTh

a0OpaTOpHBIE W TPOMBIIIUICHHBIE CIMOCOOBI TMOJYyYEHUS BXKHEHIIMX HEOPTaHWYECKUX W OPTaHUYECKUX

BEILIECTB;

- ONPENENATh XapaKkTep Cpepl B pe3yabTaTe TUAPOIN3a HEOPTaHNYECKUX U OPTaHUYECKHUX BEIIECTB U

MPUBOJIUTH MPUMEPHI THAPOIN3a BEIIECTB B MOBCEJHEBHOW KU3HU UYEIOBEKa, OMOIOTHUYECKUX OOMEHHBIX

Ipoleccax U MPOMBIIUIEHHOCTH;

- MPUBOAUTH IIPUMEPHI OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIX PEAKIMI B MIPUPOJE, MPOU3BOJACTBEHHBIX

MPOLECCAX U KUZHEAEATEIIBHOCTU OPraHU3MOB;

- 000OCHOBBIBaTh MPAKTUUYECKOE HCIOJIb30BAHWE HEOPraHMYECKHMX W OPraHMYEeCKHX BEIIEeCTB U HX

peaxiuii B IPOMBIIUICHHOCTH U OBITY;



- BBIMOJHATh XUMHUYECKUN SKCIEPUMEHT IO PACIO3HABAHUIO M MOJYyYEHUIO HEOPraHMYEeCKHX H
OpPraHn4YCCKUX BCHICCTB, OTHOCAIIUXCA K pa3JIMYHbIM KilaCcCaM COGHHHGHHﬁ, B COOTBCTCTBUU C IIPABUTIAMU U
npruemMaMu 0e30macHOi paboThl ¢ XUMHUYECKHMHU BELIECTBAMH U TJaOOPATOPHBIM 000PYI0BAHUEM;
- MPOBOAMTH pacyeThl Ha OCHOBE XHMHUYECKUX (OpPMYNI U YpaBHEHMM peakluid: HaXOXKICHHE
MOJICKYJISIPHON (OPMYIIBI OPTaHUYECKOTO BEIIECTBA IO €ro IUIOTHOCTH M MAaCCOBBIM JOJSM DJIEMEHTOB,
BXOJIAILIMX B €r0 COCTaB, WU MO MPOAYKTaM CTOpaHHUS; pacueThl MAacCOBOM JOIHM (MAacchl) XUMUYECKOTO
COEMHEHMS B CMECH; pacyeThl Macchl (00beMa, KOJIMYECTBA BELIECTBA) MPOAYKTOB PEAKIIUH, €CIIU OJJHO U3
BELIECTB JJaHO B M30BITKE (MMEET MPHUMECH); pacyeThl MacCOBOM MM OOBEMHOM JOJM BBIXOJA MPOIYKTa
peaKiuu OT TEOPETUYECKH BO3MOXHOTO;, pacyeThl TEIIoBOro 3¢ @dekTa peakiuu; pacdeTbl 00BEMHBIX
OTHOIICHUHN Ta30B MPU XUMUYECKUX PEaKIMsIX; pacueThl Macchl (00beMa, KOJIMYEeCTBa BEUIeCTBa) MPOAYKTa
peaxkuuu, eciay OJHO U3 BEILECTB JAHO B BUJIE PACTBOPA C OIPEIEICHHON MacCOBOM J10JIel PAaCTBOPEHHOIO
BEIIECTBA;
= HCIIOJIB30BAaTh MCTOJbl HAYYHOI'O TIIO3HAHUA: aHalinu3, CHHTC3, MOACIUPOBAHUC XUMHYCCKUX
MIPOLIECCOB U SIBJICHUH - U pEIIeHUH Y4eOHO-HUCCIeI0BaTeNIbCKUX 3a/1a4 M0 U3YYEHUIO CBOWCTB, CIIOCOOOB
IMOJIYYCHHA U paClio3HaBaHWA OPpraHNYCCKUX BCIICCTB,
- BJIQJIETh MpaBUIaMH OE30MAaCHOTO OOpalleHUs C €AKUMH, TOPIOYMMH U TOKCHYHBIMH BEUIECTBAMH,
cpelncTBamMu OBITOBOM XUMHM;
- OCYILECTBIISITh TIOUCK XMMUYECKOH MH(DOPMAIIUK 110 Ha3BaHHUSIM, WICHTH(PHUKATOPAaM, CTPYKTYPHBIM
(dbopMyIiaM BElIECTB;
- KPUTHYCCKH OICHUBAaTh M HWHTEPIPETUPOBATh XUMHUYCCKYIO HH(POPMAIUIO, COJCPXKAIIYIOCS B
COOOIIIEHUSAX CPEACTB MaccoBOM nH(opMaIu, pecypcax MHTepHeTa, HAyYHO-MOMYJISIPHBIX CTaThsIX C TOUKH
3pEHHSI €CTECTBEHHO-HAYYHON KOPPEKTHOCTHU B LEISAX BBISBICHUS OIIMOOYHBIX CYXICHUH 1 (OPMUPOBAHUS
COOCTBEHHOM MO3UIINY;
- yCTaHaBIIMBATh B3aMMOCBS3M MEXAYy (akTaMyd U TEOpHUel, MPUYMHOW U CIEACTBHEM IPHU aHAIM3E
HpO6JICMHI)IX cmyaunﬁ 1 000CHOBAHUU MMPUHHUMACMBIX pemeHMﬁ Ha OCHOBC XUMHNYCCKUX 3HaHI/H71;
- NPEJICTaBIsITh MYTH pEIIeHUs TJIO0ANBHBIX MPOOJEeM, CTOSIIUX Tepe] YelOBEYeCTBOM, U
MEPCICKTUBHBIX HaHpaBJ'IeHI/Iﬁ Pa3BUTHUA XUMHUYCCKUX TGXHOHOFHﬁ, B TOM YUCJIE TEXHOJIOTUU COBPEMCHHBIX
MaTepUajoB C Pa3IUYHON (YHKIIMOHATHLHOCTHIO, BO30OHOBISIEMBIX HMCTOYHUKOB CBHIPbS, MEPEepadOTKU U
YTUIA3aluU IIPOMBIINIJICHHBIX U OBITOBBIX OTXOO0B.

BrimyckHHK Ha yriyOJIeHHOM YPOBHE MOTYYUT BOZMOKHOCTh HAYUUTHCS:
= q)OpMyJ'II/IpOBaTI) Oejib UCCIICAOBAHUA, BBIABUTATb W IMPOBEPATH OSKCIICPUMCHTAJIBHO THUIIOTE3BI O
XMMHUYECKUX CBOMCTBAaX BEIIECTB Ha OCHOBE HX COCTaBa M CTPOCHHUS, UX CIIOCOOHOCTH BCTYMaTh B
XUMHUYECKHE PEAKIIMH, O XapAKTEPE U MPOJYKTAX PA3IMYHBIX XUMUYECKUX PEAKLINN;
= CaMOCTOATCIIbHO IJIAHUPOBATh U INPOBOJUTH XUMHUUYCCKUEC SKCIICPUMECHTEI C CO6J'IIOI[CHI/IGM ImpaBuJI
0e30MmacHoi pabOTHI C BEIIECTBAMHU U JIA0OPATOPHBIM 000PYAOBAHUEM;
- WHTEPIPETUPOBATh JaHHBIE O COCTaBE M CTPOCHHUM BEHIECTB, IMIOJYyYEHHBIE C TOMOIIBIO
COBPEMEHHBIX (PU3UKO-XUMHUECKUX METOJIOB;
- OTUCBHIBAaTh COCTOSIHHE DJIEKTPOHA B aTOME Ha OCHOBE COBPEMEHHBIX KBAaHTOBO-MEXAHHYECKHX
MIPEJICTABICHU O CTPOCHUU aTOMa i1 OOBSICHEHUS Pe3yIbTaTOB CIEKTPAILHOTO aHATN3a BEIIECTB;
- XapaKkTepU30BaTh pPOJIb A30TOCOJEPKAIIMX TEeTEPOLUUKINYECKUX COCIUHEHHM M HYKJIEMHOBBIX
KHCJIOT KaK BAKHEHIINX OMOJIOTHYECKNA aKTUBHBIX BCIICCTB,

MPOTHO3UPOBATh BO3MOYKHOCTh IPOTEKAHUS OKUCIUTENbHO- BOCCTAHOBUTEIBHBIX PEAKIIM,
JICKAIMUX B OCHOBE IIPUPOJHBIX U ITPOU3BOACTBCHHBIX ITPOLCCCOB.

2. Coep:kanue y4eOHOr0 nmpeaMeTa «0Moa0rus»

ba3oBblii ypoBeHb

OCHOBBI OpraHu4ecKoOi XUMHHU

[TosiBieHue u pa3BUTHE OPraHMYECKOM XMMUU Kak Hayku. [Ipenmer opranmyeckoilt xumun. Mecto u
3HA4YCHUC OpFaHH‘{CCKOfI XUMHHU B CUCTECMC €CCTCCTBCHHBIX HAYK.

XHUMHYECKOE CTPOCHHE KaK MOPSAIOK COEIMHEHHUS aTOMOB B MOJIEKYJIE COTJIACHO MX BaJIEHTHOCTH.
OCHOBHBIE TIOJIO)KEHUS TEOPUU XMMHUYECKOIO CTPOEHHUS OpraHMuyecKux coequHeHuil A.M. bytieposa.
YriaepoaHblid CKEJIET OPraHMYecKOM MOJIeKYsbl. KpaTHOCTh XMMHUUYECKOW CBSI3U. 3aBHCUMOCTb CBOWCTB
BEIIECTB OT XUMUYECKOTO CTpOeHUs MoseKyll. M3omepust u nzomepsl. [loHsTHE 0 QYHKIIMOHAIBHOM IpymIIe.



[lpunmunel  kimaccupuKalvyd  OpraHMYeckux  coenvHeHud.  Cucremaruyeckass — MeXAyHapoIHas
HOMEHKJIaTypa U MPUHLUIBI 00pa30BaHMs Ha3BaHUH OPraHMYECKUX COCIMHEHUI.

Aunkanbl. CmpoeHue monekynvl memana. I'oMonoruueckui psia ankanoB. ['omonoru. Homenknarypa.
W3omepust yriepoaHoro ckeiera. 3aKOHOMEPHOCTH HM3MEHEHUS (U3NYECKUX CBOWMCTB. XHUMHYECKUE
CBOICTBa (Ha IMpHUMEpEe MeTaHa U 13TaHAa): peaklUu 3aMelleHUs (TaloreHHUpPOBaHUE), NETHAPUPOBAHUS KaK
CTIOCOOBI TOTYYEHHUSI BRKHEHIINX COCTUHEHHWH B OPraHMYECKOM CHHTE3e. |'opeHre MeTaHa Kak OJUH W3
OCHOBHBIX MCTOYHHKOB TE€IJla B MPOMBIIUIEHHOCTH M ObITy. HaxoxaeHue B mpupojie U NpPUMEHEHHE
aJIKaHoB. [lonamue 0 Yuk10anKamax.

Aunkenbl. CmpoeHnue monexkynol smunena. ['omonornyeckuit psa ankeHoB. Homenknarypa. M3omepus
YIJIEPOAHOIO CKEJleTa M IOJIOKEHUsI KpaTHOM CBSI3U B MOJIEKyJe. XMMHUYECKUE CBOWCTBA (Ha IpUMEpE
ATHUJICHA): peakuuun MIPUCOETMHEHUS (rajoreHupoBaHue, 2uopuposanue, rUApaTanys,
2UOPO2anoeeHuposanie) Kak crocod rnorydeHus (PyHKIIMOHAIBHBIX POU3BOAHBIX YIIIEBOIOPOIOB, TOPCHHUS.
[lonumepu3zanus STUIEHA KaKk OCHOBHOE HaNpaBJIEHWE €ro ucnosb3oBaHusd. [lomwsTuinen kak
KPYIHOTOHHAKHBIA TPOJYKT XMMHUYECKOTO ITPOU3BOJICTBA. [I[puMenenue aTuieHa.

Ankanuensl U Kayuyku. [lonstre o0 ankagueHax Kak yriieBoAOpoOJax C ABYMs ABOWHBIMH CBS3SIMHU.
[Momumepu3zanus auBuHWIa (Oyragwena-1,3) Kak crmoco0 TONYyYEHUS CHHTETHYECKOTO —KaydyKa.
HarypanbHblii U cuHTeTHMYEeCKMI Kayuykd. Bynkanuzauust kayuyka. Pesuna. [lpumeHeHue kaydyka u
PE3UHBI.

Anxunbl. Cmpoenue monexkynvl ayemunena. l'omonormdeckuil psn ankuHoB. HomeHknarypa.
N3oMmepust yriepoJHOro ckejieta M MOJIOXKEHHUS KpaTHOM CBS3M B MOJIEKyJe. XMMHUYECKHE CBOWCTBa (Ha
npuMepe aleTWIeHa): peakluuu NPHUCOSAUHEeHUs (TaJloreHHpPOBaHUE, 2udpuposaHue, TUApATAIUS,
2UO0P02ano2eHUposanue) Kak Crocod IMOJIydeHUs MOJUMEPOB M JIPYIMX IOJE3HBIX NPOAYKTOB. ['opeHue
aleTUIeHa KaK MCTOYHHMK BBICOKOTEMIIEPATYPHOrO IJIAMEHU JUIsl CBAPKHU M PEe3KH MeTauioB. [IpumMeHneHue
aleTUIeHa.

Apenbl. beH3071 Kak mpeacTaBUTENh ApOMAaTHUECKHUX YIIIEBOIOPOA0B. CmpoeHue moexyivl beH3oa.
XUMHYECKHE CBOWMCTBA: peakLUMU 3aMelIeHHs (TaJoreHHpOBaHHE) KakK CIOCO0 MOJyYeHUS XMMHYECKUX
CPeACTB 3allUThl pAcTeHUM, MpHCOeAWHEHHs (TUIPUPOBAHME) KakK J0Ka3aTeIbCTBO HEIMPEEIbHOIO
xapakrtepa OeHzona. Peakuus ropenus. [Ipumenenue 6enzouna.

Cruptel.  Knaccudukanus, HOMEHKIAaTypa, H30MEpHs CHHPTOB. MeTaHON M 3TaHONI Kak
MPEJICTaBUTENN TPEAENbHBIX OJHOATOMHBIX CIHUPTOB. XMMHUYECKHE CBOWCTBA (Ha HMpHMEpE METaHoJia U
3TAaHOJIa): B3aUMOJICHICTBUE C HAaTpHUEM Kak CHOCOO YCTAaHOBJIEHUS HAJIMYMs THMJIPOKCOTPYIMIIBI, PEAKLHUs C
raJIor€HOBOJIOPO/IAMU KaK CIOCOO0 MOJyYeHHUs] pPacTBOPUTENEH, AETUApATalUs Kak CHOcOo0 IMOIydeHHs
STWIEHA. Peakuys ropeHus: cupTsl Kak TOIUMBO. IIpuMeHeHne mMeraHosa U 3TaHosIa. PU3NOIOTUYECKOE
JieficTBHE MeTaHOJa M 3TaHOoJIa Ha OPraHM3M 4YesIoBeKa. DTHJIEHIJIMKOIb U IJIMIEPUH KaK MPeICTaBUTENIH
IIpPENEIbHBIX MHOIOAaTOMHBIX cHUPTOB. KauecTBeHHas peakuus Ha MHOTOATOMHBIE CIHPTBI U €€
NPUMEHEHHE JJIs paclo3HaBaHUs IJIMLEPHUHA B COCTaBE KOCMETHYEeCKuX cpenctB. [Ipaktuueckoe
IIPUMEHEHHE YTHJICHTJIMKOJIS U NINLEPUHA.

®enon. Ctpoenue MoJekynbl peHona. Bzaumuoe erusHue amomos 6 Moaekyie genona. Xumuieckue
ceoticmea: gzaumooeticmaue ¢ Hampuem, 2UOpPOKCUdom Hampus, opomom. llpumenenue dpeHona.

Anpneruapl. Mertanans  (popmanpaerus) W dTaHamb  (aleTambIETHI) Kak TMPEICTaBUTEIH
NpeJeNbHBIX ajbAeruoB. KadecTBeHHbIE peaklMyd Ha KapOOHWJIBHYIO TpYIIy (peakuus «cepeOpsHOro
3epkanay, B3aumojeicTBue ¢ ruapokcuaoM menu (II) m ux npumeHenue ans oOHApPYKEHUS TPEEIbHBIX
aJIbJIETU/I0B B IPOMBIIIJICHHBIX CTOYHBIX BOJIaX. TOKCUYHOCTH albJeruioB. [Ipumenenue Gpopmanbaeruia u
areTanpAeruia.

KapOoHOBBIE KHCIOTBI. YKCYCHas KHUCIIOTa KakK IpeJICTaBUTENb NPEAETbHBIX OJHOOCHOBHBIX
KapOOHOBBIX KHCIIOT. XMMUYECKHE CBOMCTBA (HAa MPHUMEpPE YKCYCHOM KHCJIOTHI): peaklUHd C MeTaslaMH,
OCHOBHBIMM OKCHJaMH, OCHOBAHMSMHM M COJISIMM Kak IOJITBEP)KIEHUE CXOACTBA C HEOPraHMYECKUMHU
kucnoramu. Peakuus stepudukanuy Kak crocod ModydeHHs ClOoXHbIX 3¢upos. [IpumeHeHune ykcycHoOH
KUCHOTHL. [IpencraBiieHue o BHICIINX KAPOOHOBBIX KUCIIOTAX.

Crnosxuble 3¢upsl U xupbl. CloxKHBIE d3PUPHI KaK MPOIYKTHl B3aUMOACHCTBUS KapOOHOBBIX KHCIIOT
co cniupramu. [IpuMeHeHne CIoKHBIX APUPOB B MUILIEBON U MapPIOMEPHON MPOMBIIIICHHOCTH. JKUphI Kak
CIIO’KHBIE (PHUPBI TTUIIEPHUHA U BBICIINX KapOOHOBBIX KUCIIOT. PacTUTENbHBIEC U )KUBOTHBIE XKHPBI, UX COCTAB.
Pacno3HaBaHne pacTUTENBHBIX KUPOB HA OCHOBAHWM MX HEIMPEAEIBbHOro Xapakrepa. [I[pumeHneHne Kupos.
I'uaponn3 WM OMBIICHHE JKUPOB KakK CIIOCOO MPOMBIIIICHHOTO TMOJIYYEHHs COJIeH BBICHIMX KapOOHOBBIX
KHCJIOT. MBIJIA KaK COJIM BBICIIMX KapOOHOBBIX KHCIOT. MOIOIIHME CBOMCTBA MbLJa.



VYrnesonpl. Kmaccudukamus yrimeBogoB. Haxoxkaenwe yrieBogoB B mpupojne. [roko3a Kak
anpnerunocnupt. bpokenue rmoko3bl. Caxaposza. [udpoauz caxaposvl. Kpaxman u IeUION03a Kak
OMOJIOTHUECKHE TOJUMEpPhl. XMUMUYECKHE CBOMCTBA KpaxMmaja M IEJUTI0JIO3bl (THAPOJIM3, KauyeCTBEHHAs
peakius ¢ WOJOM Ha Kpaxmall U ee NMPUMEHECHHE ISl OOHApYKEeHHs Kpaxmajia B MPOIYKTaX IMMHUTaHUsA).
[Ipumenenne u OuojorMYecKas posib yriaeBoaoB. [loHATHE 00 HMCKYCCTBEHHBIX BOJIOKHAX Ha IPHUMEPE
alleTaTHOT'O BOJIOKHA.

Nnentudukanys opraHM4ecKuX COCTUHCHUM. [ enemuueckas csa3b Medicoy Kiaccamu OpeaHudecKux
coeouneruti. TUTIBI XAMUYECKHUX PEAKINI B OPraHUIECKON XHMHH.

AmuHOKUCIOTEI U Oenku. CocTaB W HOMEHKIATypa. AMHHOKHUCIOTHI Kak amM{pOTEpHbIC
opranuueckue coenuHeHus. llentuaHas cBsi3b. buonormdeckoe 3HauYeHHWE O-aMUHOKUCIOT. Obnactu
MPUMEHEHUSI aMUHOKHUCIOT. benku kak mnpupoaHsie Ouomosmmepbl. CocTaB M CTPOCHHE OEIKOB.
XUMHUYECKHE CBOWMCTBA O€NKOB: TUAponm3, neHaTypamus. OOHapykeHHe OCJNKOB MpPU  IOMOIIH
Ka4yeCTBEHHBIX (IIBETHHIX) peakiuii. [IpeBpamienus OenkoB muiy B opraHu3zMe. buosorundeckue GpyHKImu
OCIIKOB.

Teopernyeckne 0CHOBBI XMMHHU

Crpoenue BeuiectBa. CoBpeMeHHass MOJIENIb CTPOCHUS aTOMa. DJIEKTPOHHAsi KOH(pUIypaus aroma.
OcHognoe u 6030ydcoeHnble cocmosnus amomos. Kiaccupukanuss XUMUYECKUX JJIEMEHTOB (s-, p-, d-
asieMeHThl). OCOOEHHOCTU CTPOEHUS 3HEpPreTMYecKHX ypoBHEH aromoB d-aneMeHTOB. llepmonnueckas
cucrema xumudeckux 3nemeHToB [[.M. MenneneeBa. @usnyeckuit cmbica llepuoanueckoro 3akona /.M.
Menpeneesa. [IprnunHbl 1 3aKOHOMEPHOCTH U3MEHEHHS CBOMCTB 3JIEMEHTOB U MX COCIMHEHUH 110 IEproJam
U TpynnaM. OJNEeKTpOHHas MpUpOJa XUMHUYECKOW CBS3H. DJIEKTPOOTPULATENIBHOCTb. BuABI XMMHUYECKOU
CBSI3W (KOBaJEHTHAs, WOHHAs, METAUIMYeCKasi, BOJOPOAHAs) M MEXaHU3Mbl €€ O00pa3oBaHMS.
Kpucmannuueckue u amopguvie sewjecmea. Tunvl KpUCmMaiiuueckux peulemox (AmomHas, MOLeKyIapHas,
UOHHAA, MEemMAalIuiecKas). 3aeucumocms @Qu3u4ecKux Cceoucme eewecmea om Mmuna KpUCmaiiuyeckou
pewemxu. IIpuarHbl MHOTOOOpa3Hs BEIISCTB.

XuMuyeckue peakiiy. ['OMOreHHbIE U reTeporeHHble peakiiui. CKOpOCTh peakliii, €€ 3aBUCUMOCTb
OT DPAa3IMYHBIX (AKTOPOB: MPUPOJBl PEATUPYIOLIUX BELIECTB, KOHILEHTPALUU pPEardpyrolluXx BEIIECTB,
TEMIIEPATYPHI, IUIOWAAN PEAaKIUOHHOM IOBEPXHOCTH, HAIWYMs KaTaausaropa. Poip karanu3aTopoB B
MPUPO/IE U TPOMBILUIEHHOM Npou3BoAcTBe. OOpaTuMOCTh peakiuil. XUMHUYECKOE PaBHOBECHE M €ro
CMELIeHHE TMOJA JeHCTBUEM pa3lUYHbIX (PAKTOPOB (KOHLEHTpAIMsl PEareHTOB WIM MPOAYKTOB pEeakiuy,
JaBJICHHWE, TeMIlepaTrypa) AJs CO3/laHusl ONTUMAIbHBIX YCIOBHHM MPOTEKaHHUS XMMHUYECKUX IPOLECCOB.
Hucnepcnvie cucmemvl. I[lonamue o xoanouoax (3o0nu, 2eau). Mcmunnvle pacmeopul. Peakiuyu B pacTBopax
ANEKTPOJIUTOB. pH pacTBopa Kak MoKa3aTeslb KUCIOTHOCTH cpeabl. I naponus coneil. 3HaueHne ruiponsa B
OMOJIOTHYECKUX OOMEHHBIX mporeccax. OKHUCIUTENbHO-BOCCTAHOBUTENIbHBIE pPEAKIMU B TPHUPOJE,
MIPOM3BOJICTBEHHBIX MPOIIECCaX U KUZHEAESITEIbHOCTH OpraHu3MoB. OKHUCINUTEIbHO-BOCCTAHOBUTEIIbHbBIE
CBOMCTBA MPOCTHIX BEILECTB — METAJUIOB IJIaBHBIX M MOOOYHBIX MOATPYHN (Meab, Kele30) U HEMETAJJIOB:
BOJIOPOJIa, KMCIIOpPO/ia, TajloreHoB, cephl, a30Ta, (ocdopa, yriaepoaa, kpemHus. Kopposus meTanioB: BUJIbI
KOPPO3HH, CIOCOOBI 3alIUTHl METAINIOB OT KOPPO3UU. DIeKmpOouU3 pacmeopos u pacniaeos. llpumenenue
9NEeKMPOAU3A 8 NPOMBLULIEHHOCTU.

XuMus 4 )KU3Hb

Hayunbie MeTop! mo3HaHus B Xumuu. Mcrounnku xumuueckoit nadopmanuu. [Houck nndopmanuu
10 Ha3BaHUAM, HJIEHTU(UKATOpaM, CTPYKTYpPHBIM GopMmyinaM. MoaenupoBaHHEe XUMHYECKUX MPOLECCOB U
SIBJICHUH, XUMUYECKUU AHAIU3 U CUHME3 KaK METOJIbl HAYYHOTO TTO3HAHUS.

Xumus u 310poBbe. JlekapcTBa, pepMEHTHI, BATAMUHBI, FTOPMOHBI, MUHEpaJIbHbIe BOAbI. [Ipo0Oiaemsl,
CBSI3aHHBIE C IPUMEHEHHEM JIEKApCTBEHHBIX MpenapaTtoB. BpeaHbie NpUBBIYKU U (aKTOPHI, pa3pyLIatoiye
310pOBbE (KypeHHe, yIOTpebIeHHe anKorois, HapkoMaHus). PanronansHoe nutanue. [luwesvie 0006asKu.
Ocnosvl nuesol Xumuu.

XuMUs B TIOBCETHEBHOM XU3HU. Moromue U gucTsmue cpeactsa. Cpedcmea 60pbovi ¢ 661mosbimu
HACEKOMbIMU. penennienmyl, uHcekmuyuosl. CpecTBa JMYHOW IMrueHbl U KocMeTukd. [IpaBuna 6e3omacHoi
paboThI ¢ €IKMMHU, TOPIOYMMHU U TOKCUUHBIMHU BEILIECTBAMHU, CPEACTBAMH OBITOBON XUMUH.

XuMHUSL M CeNbCKOe XO035HCTBO. MuHepanbHble W opraHumdeckue ynoopenus. CpeacTBa 3alHUThI
pacTeHui.

Xumus u sHepreTuka. [IpupoHble HCTOYHUKH YTIeBOA0POI0B. [IpHpoIHBINA U MOMYTHBIH HEPTIHON
rassl, UX cocTaB M ucnoib3zoBanue. CoctaB HepTH U ee nepepadorka. Hedrenponykrsl. OkTaHOBOE YUCIIO



OcH3uHa. OxpaHa OKpYKalIIEeH cpeasl NMpu HeTenepepadoTKe W TPAHCIOPTHPOBKE HEPTEIPOITYKTOB.
AJbTepHATUBHBIE UCTOYHUKU YHEPTUH.

Xumus B crpoutenbeTBe. llement. beron. [Tog0op oNTHMalbHBIX CTPOMTEIBHBIX MAaTEPHUATIOB B
MPAKTUYECKOH IeATEIILHOCTH YEIIOBEKa.

XUMUS W 9KOJIOTHsA. XUMHUYECKOE 3arpsi3HEHUE OKpYIKArolIed cpelbl U ero mocieactsus. OxpaHa
ruspocdepsl, T04YBBI, aTMochepsl, Gpropsl U GpayHbl OT XUMUYECKOTO 3arpsi3HEHHUS.

HanpasBJieHUs1 IPOEKTHOMH JeATEIbLHOCTH.

HccnenoBaTenbCKuil MPoOLECC ¢ PyKOBOAUTENIEM MOPa3yMeBaeT KOHCYJIbTAIIMH YUUTEINs U 000D
UM HampaBlieHUs! pabOThI U JTUTEPATYPHI.
[IpencraBneHHble membl uccredosamenvckux paboom no xumuu 6 10 -11 Kracce HOCAT aKTyaJbHBIN
XapakTep U MoApa3yMeBaloT MIPOBE/ICHUE HCCIEAOBAHNUN U N3yUEHUs KaK COBCEM HOBOW MH(pOpMaIUH, TaK U
paciIMpeHys U yriiyOieHHs 3HaHUH 110 TeMaM ypoKa.

[To ’xemaHWio, yYEHHK MOXKET BBIOpaTh TeMy mpoekra mo xumuu s 10-11 kmacca u3 mro6oro
paszena, a 3aTeM PacIIMPUTh UM COKPATUTh €€, MOICTPANBAsCh 1O/ CIIEUU(PHUKY CBOCH ITPOSKTHOW PabOTHI,
OIIPEAETISISt e U 33/1a41 IIPOEKTHOH paboTHI.

JlaHHBIE TEMBI HCCIIENIOBATEIBLCKUX padOT 10 XHMMHHM OXBAaThIBAIOT KaJCHIAPHYIO IPOTPAMMY
obOyuenus xumun B 10-11 kacce, a Takke COJepKaT JOMOJHATEIBHBIC TEMBI, PACCYUTAHHBIC IS YICHUKOB
Pa3HOr0 YPOBHS 3HAHUU MO MPEIAMETY XUMHUSA. YUCHUK MOXKET MOATAHYTh CBOM 3HAHMS 1O MPEIMETY HIH
YCOBEPILIEHCTBOBATh X, BHIOUPAsi TEMbI ITOBLIIIICHHOTO YPOBHSI.

Tembl IPOEKTOB:

A30T B Halllel KU3HU.

AMpoTepHOCTh COeTMHEHNUN OepriTHs

AHTHOUOTHKH — MOIIIHOE OPYXKHE.

benku — ocHoBa u3HU. 3yueHne 6enkoB, GpepMEHTOB: B3I XMMHKA, OnoJora, pu3nka.
buoreHHbIE 2TIEMEHTHI.

buonoruueckas u MeAMIIMHCKAs POJIb XUMHUUECKHUX 3JIEMEHTOB.
buonornueckne acekTsl XUMHUH 2JIEMEHTOB.

buonoruueckue yachl, UM Kak MPOKUTH JI0JTO.

brneck u cuia 310pOBBIX BOJOC (C TOUKH 3pEHUS] XUMHKA) .

B mupe nHImukaTopos.

ButaMuHbI 1 UX pOJIb B XKU3HEAEATEILHOCTH YEJIOBEKA.

Brustaue 6uosornyecku akTUBHOM BOJIBI HA POCT PACTCHUH.
BnusiHue MUKpO3J71€MEHTOB Ha OPraHU3M PacTEHUH.

Bimsaue PH cpenpl Ha pocT pactenmii.

BrnusiHre cOBpeMEHHBIX MOIOIIMX CPEJICTB HA KHU3HECTIOCOOHOCTh PAa3HBIX THIIOB BOJIOC.
BnusiHue cnpTHBRIX HAMMTKOB Ha JEHATYPALUIO OEJIKOB.
BeIipamuBanue KpucTauios.

['uruennyeckrie 1 KOCMETHYECKHUE CPEJICTBA.

I'urnennyeckuie cBONCTBA HEKOTOPHIX MOIOLIUX CPEJCTB.

I'pynnel BuoreHHsBIX 3JIEMEHTOB.

J.1. Mennenees B I[lerepOypre.

JlaBlieHHE B OKPYKAIOIIEM HAC MHPE.

JeuuuT 37eMEeHTOB U BHELTHOCTD.

JlueTndeckunii 3aMEHUTENb caxapa acrapTaM — TOKCUYHOE BEIIECTBO.
JluHamMKa cofepaHus XJIOpUAMOHOB B BOJHBIX cucreMax SHAO.
JloMamiHsst anTedka.

Ena Ha none3y u BO Bpes.

XKenes3o B HanIeH KU3HU.

Keneso u ero 6uonoruveckast pojib B OpraHMu3Me YelloBeKa.



3HayeHue OUOMOIMMEPOB B MEJUIIMHE.

W3yuenue BIusiHME HEPTEIIAMOBHA PACTCHUH.

Mo B Halel 5KU3HN.

HckyccTBeHHBIE OpraHbl.

Vcnonb30BaHne HEOPraHNYECKUX (M OPraHMYECKUX ) BEIIECTB B BOGHHOM JIEJI€.

HccenenoBanue npouecca pasiioKeHUs: HEKOTOPBIX ITOJIMMEPOB.

HccnenoBanue nNpoueccoB TEPMUYECKOTO Pa3I0KEHUS KOJJIOUIHBIX pPaCTBOPOB OKCHIOB JKEJIe3a.
HccenenoBanne XMMUYECKOTO COCTaBa B COBPEMEHHBIX MOHETAX.

KauecTBeHHOE OnpezeeHne BEIECTB B COCTaBE Pa3HbIX BUJOB MOPOXKXEHHOTO.

KavecTBeHHBIE peakIIui HAa HOHBI JIUTHUS, HATPUS, KaJusl, OSPUILTUS, MAarHUs, KAJIBIUS , CTPOHLIUS U Oapusl.
KBaHTOBO-XMMUYECKHE PACUEThl CTPYKTYP OPraHNYECKUX KPUCTAILIIOB.

KucnorHele ocagku: UX Ipupoaa v MOCIeACTBU.

KucnoTsl 1 OCHOBaHMSI B CBETE PA3IIMYHBIX TCOPHIA.

Kucnotsl, ux cocras, cBOMCTBA U IPUMEHEHHUE.

Koppekuus Beca. [IpuunHel 1 BUIBI NOBBILIEHHS MACChl T€A Y IIKOJIbHUKOB.

JlexapcTBeHHbIE pacTEHUS KaK albTepHATHBA (papMalleBTUYECKUM MperapaTaM.

Jletaromue MeTabl.

JlomonocoBckue mecta IlerepOypra.

Menuko Onosoruueckoe 3HaueHue 3JeMeHTOB 3B rpynmsl.

Menuko OMOIOTHYECKOe 3HAYeHUE 3JIeMEeHTOB 4B rpynmsbl.

Menuko OMoJIOrHuecKoe 3HaYeHue 3J1eMEeHTOB 5B rpynmsl.

Menuko-0noIornuecKie 3HaYeHNUS HAaTPHs,

Metobl 04UCTKU TPYO OT HeTelIamMoB.

MexaHU3MBbl OMOJIOTHYECKH AaKTUBHBIX AJIEMEHTOB.

MuHnepaiibHble yI00peHus.

Mun3sapas npenynpexaaet: «KypeHne onacHO 1 Balero 310pOBbs» .

MopoxkeHoe: eCTh WIH HE €CTh?

Moronme u YUCTAIINUE CPeCTBa.

HanotexHosoruu B XuMuu.

He Tonbko B Bojie (BOAHBIE U HEBOJHBIE PACTBOPHI).

OOHapy)XxeHHe HUTPATOB B PACTEHUSIX.

OObHapy>keHue TSHKETBIX METAJUIOB B pacTeHUAX. BinsHue TSKENBIX METAJIJIOB HAa POCT U pa3BUTHE
IIPOPOCTKOB.

OKHCANTENBHO-BOCCTAHOBUTEIbHBIE PEAKIIHH.

OmnpeneneHre HOHOB LIMHKA, KOOAbTa B CTOYHBIX BOJIaX XMMUYECKON MPOMBIIUIEHHOCTH.
Omnpenenenre KayecTBa MPOAYKTOB MUTAaHUS (KOPOBBETO MOJIOKA, CBEXKETO Msica, HAaTypaJIbHOTO MENa).
Onpenenenne 00ecrIe4eHHOCTH OpraHu3Ma MUKpPO3JIEMEHTaMU U BUTaMUHaMU. ButamunoiepuiutHele
COCTOSIHUS U 3a00JIeBaHUS

Onpenenenre GU3NKO-XMMUYECKHUX ITOKa3aTeNell MOJIOKA.

Opranuueckue yno0opeHus.

OcHoOBaHHUs: COCTaB, CBOMCTBA U IPUMEHEHHUE.

Oco0eHHOCTH XMMHUYECKHUX CBOMCTB 3JIEMEHTOB 3 B rpymnmbl o cpaBHEHHIO C IpYTUMH d1eMeHTaMu d
IpYIIIbL.

[InacTukoBBIE OKHO. 32 U IPOTHB.

[ToBpIIIEHNE TPOTYKTUBHOCTH KUBOTHBIX C IOMOIIBbIO CTUMYJIATOPOB POCTA, CIIEHUATbHBIX KOPMOBBIX
100aBOK.

[TonnMeps! — COBpEMEHHBIE KOHCTPYKIIMOHHBIE MaTEpPHAIbL.

[Tonumeps! B IpUpOJE U )KU3HU YEIIOBEKa.

[TonnMepsl: OT HaTypalIbHOIO Kay4yKa J0 MOJIUMEPHOIO AIEKTPOJINTA.

ITouBa — HCTOYHMK NMUTATENBHBIX BEIECTB IJIsl PACTEHUM.

[IpakTueckoe 3Ha4YEHNE XUMUUECKHUX 3JIEMEHTOB B MEUIIMHE.

[TpuGop st onpeneneHus B BO3AyXe MapoB KUCIOT.

IIpuroroBieHue NpOAYKTOB IUTAHUSA C TIOMOILBIO JKUBBIX OPTaHU3MOB.

IIpumeHeHne bruonoaumMepoB B MEAULIUHE.

[Tpumenenue [lannanus B Menuimue.



[IpupoaHble HCTOYHUKH YTIEBOJAOPOIOB U NMEPCIIEKTUBBI Pa3BUTHUS HedTenepepadaThiBaomen
MIPOMBIILIIIEHHOCTH.

[Ipou3BoICTBO MUHEPAIBHBIX MAKPO- U MUKPOYAOOPEHUH.

[IpoTBOBUPYCHBIE CPENCTBA.

[IpoTuBonHpEKINOHHBIE CPEACTBA.

Peakiuu HaTpus U Kajausi ¢ KUCIOPOAOM

Peakius koMIiekcooOpa3oBaHUACOSIMHEHUH AIEMEHTOB 1 A TpynisI

Peakuust KoMIIIeKCO00pa30BaAHNUACOEAUHEHNI DIIEMEHTOB 2 A TpyIIIbI

Ponp nosnmMepoB B COBpEMEHHOM MUDE.

Posb monmuMepoB B COBPEMEHHOM CaMOJIETOCTPOSHUU (aBTOMOOUIIECTPOCHUHU, CTPOUTEIHLHOU UHIYCTPHH,
Hedre- 1 razono0kIUe) .

Posib xumMuM B IEYCHUN OHKOJIOTUYECKUX 3a00JIeBaHUM.

CBoiicTBa BXKHEHIIIMX COSAMHEHUN OCPUILIHIA.

CBoiicTBa OKCUAOB T'HIPOKCUIOB

CBoiicTBa MPOCTHIX BEIIECTB: PEAKIIMHU C KOPPOAUPYIOIUMHU peareHTaMu ( BOJOM KUCIOTaMU IIET0YaMH).
CuHre3 qumeTniikapbamara JIMHAIO00Ma.

Cunre3 @umiepa - Tponma Kak ICTOYHUK XUMHUYECKOTO ChIPbSI.

CuHTeTHYECKHE BHICOKOMOJIEKYIISIPHBIC COSIMHEHUS U TIOJIMMEPHBIE MaTepHalibl Ha KX OCHOBE.
CoenuHeHus TUTUSL MarHus KaJlblids B MEHULIMHE.

Conu TuTaHa.

Conu: cocraB, CBOMCTBA U IPUMEHEHHE.

CocrapneHue MUIIEBbIX PAIlMOHOB B 3aBUCUMOCTH OT CYTOYHBIX SHEPro3arpaT, ONpeeICHHEe HOPM
MUTaHUS.

CruiaBbl B Halei XKU3HU.

CpaBHeHME CBOMCTB MPOCTHIX BellecTB 1A u 2A rpynnsl

CpaBHHTENBbHBIN aHATN3 KECTKOCTH BOJBI B BoJjoeMax MypaBiIeHKO.

CpenctBa 11 60ps0OBI ¢ OBITOBEIMH HACEKOMBIMH.

CpenctBa yxoza 3a 3yoamu.

Tak 11 MHEPTHBI UHEPTHBIE T'a3bl?

ToxcuuHoCTh OepriLIHs U Gapus

YHukansHOe BelecTBo — Boja. Kakyro Boxy mMbl mbéM? [IpocTeiiime criocoObl OYMCTKH BOJIBI U3
MIPUPOIHBIX UCTOYHUKOB.

@depMeHTHI U UX UCIONIL30BaHUE B OBITY U Ha MMPOU3BOJICTBE.

duToTeparus NPOTUB (HapMaKOJIOTHH.

XuMu3alus )KUBOTHOBO/ICTBA.

XHWMHUYECKHUE CPEJCTBA 3AILUTHl PACTCHUI.

X¥MH 2IEMEHTOB 1 A rpymbl

XHMHS 3JIEMEHTOB 2A TpyIbl

Xumus nemMeHToB 3B rpynmnsbl.

Xumus 31€MEeHTOB 4B rpynibl.

Xumus 3J1eMEHTOB 5B rpymsl

Xumusi OMOTIOTMMEPOB.

XuMmus 111 TOMOXO35EK.

XuMHS U TUTHCHA.

XuMHSA U KpacoTa.

XUMHS 1 XUMAYECKasi TEXHOJIOTHS B PEIICHUH TIPOOJIEM YeIOBEYECTBa.

XUMUsI KOMHATHBIX PACTEHUI.

XUMuUA Ha KyXHE.

Yem 3ameHUM He(TH?

DKOJIOTUs IoMa.

DNEeKTponu3.



3. TemaTuyeckoe NJIAHUPOBAHME, B TOM YHCJIEe ¢ y4eTOM padoueil mporpaMMbl BOCIIMTAHUS, C YKA3aHNEM KOJUYeCTBA 4YacO0B, OTBOAUMbIX HA
0CBOEHHE KAKI0H TeMbI

B coorBerctBum ¢ yueOHbM m1anoM MBOY COIIl Ne 7 umenu H. M. Ky3nenoa cranuis! IlepenpaBnoii MocToBckoro paiioHa, Ha U3y4eHHE XUMUU
Ha CTYNEHHU CpeHero oomero oopazoBanus, oTBoAUTCs 68 yacoB, B 10 kmacce 34 yueOHBIX yaca, U3 pacdera 1o 1 y4ueOHBIN yac B Heaemo, B 11 kimacce 34
yueOHbIX yaca 1o 1 yueOHOMY yacy B HEJEIIO

Paznen Kon-Bo | Temsbl Koun-Bo | Onekrponnsie (nudposbie) oOpazoBaTenbHble | OCHOBHBIC HANpaBJICHUS
4acoB YacoB | pecypchl BOCIIUTATEIHLHON pabOTHI

10 knacc

OCHOBBI 34 OCHOBBI OPraHUYECKON XUMUHU 3 bubnuoreka IIOK: https://m.edsoo.ru/7f41837c |1,2,5,6,7, 8,

OpraHUYECKOU AJIKaHBI 4 bubnuoreka IIOK: https://m.edsoo.ru/7f41837c |1,2,5,6,7, 8,

XUMUH. AJIKEHBI 3 bubnmoreka [{OK: https://m.edsoo.ru/7f41837c |1,2,5,6, 7, 8,
AJIKaJIueHbl U Kay4yKH 1 bubnuoreka I{OK: https://m.edsoo.ru/7f41837c |1,2,5,6,7, 8,
AJIKHHBIL. 3 bubimoreka I{OK: https://m.edso00.ru/7f41837¢c |1,2,5,6, 7, 8,
ApeHbl 2 bubnuoreka IIOK: https://m.edsoo.ru/7f41837c |1,2,5,6,7, 8,
XUMUsL M DHEPTEeTHKA 1 bubmmoteka LIOK: https://m.edsoo.ru/7f41837¢ |1,2,5,6, 7, 8,
CnupThl 3 bubnuoreka IIOK: https://m.edsoo.ru/7f41837c |1,2,5,6,7, 8,
AnpJeruisl. 1 bubnunoreka [{OK: https://m.edsoo.ru/7f41837c |1,2,5,6, 7, 8,
KapOoHOBBIE KUCIIOTHI. 2 bubmmoteka LIOK: https://m.edsoo.ru/7f41837¢ |1,2,5,6, 7, 8,
CrnoxHble 3QUpPbI U KHUPBIL. 3 bubnuoreka LIOK: https://m.edsoo.ru/7f41837¢ |1,2,5,6, 7, 8,
YriieBoms! 4 bubnmoreka [{OK: https://m.edsoo.ru/7f41837c |1,2,5,6, 7, 8,
AMUHBI. AMUHOKHCIIOTHI U O€IKH 3 bubnuoreka LIOK: https://m.edsoo.ru/7f41837¢ |1,2,5,6, 7, 8,
XUMHUS B TOBCEIHEBHOM XU3HU. XuMuga u |1 bubnmoreka [{OK: https://m.edsoo.ru/7f41837¢c |1, 2,5, 6, 7, 8,
310pOBbe. XUMHUS U SKOJIOTHS

11 knace

Teoperuueckue 34 Crpoenue BemecTna 3 bubmmoteka LIOK: https://m.edsoo.ru/7f41837¢ |1,2,5,6, 7, 8,

OCHOBBI XUMUHU XUMHUECKasi CBSI3b 4 bubmuotreka LIOK: https://m.edsoo.ru/7f41837¢ |1,2,5,6, 7, 8,
XUMHYECKUE PEAKITHH 11 bubmuoreka [1OK: https://m.edsoo.ru/7f41837c |1,2,5,6,7, 8,
Meramnst 5 bubnnoreka [{OK: https://m.edsoo.ru/7f41837c |1,2,5,6,7, 8,
HewmeTtamib 8 bubmmoreka [{OK: https://m.edsoo.ru/7f41837¢ |1,2,5,6, 7, 8,
XuMHS ¥ )KU3Hb 3 bubnuoteka [{OK: https://m.edsoo.ru/7t41837¢




Tunw pPacdentHoblx 3a0ay.

HaxoxneHue MoseKyasipHON (pOpMYJIbl OPraHUYEeCKOTO BEIIECTBA 110 €ro MIIOTHOCTH M MacCOBBIM JIOJISIM
3JIEMEHTOB, BXO/SIIUX B €r0 COCTaB, WU 110 MPOAYKTaM CTOPAHUSL.

PacueTbl MaccoBO# 10511 (Macchl) XMMHUYECKOTO COSTUHEHUS B CMECH.

Pacuetsr macchl (00beMa, KOJTMYECTBA BELIECTBA) MIPOIYKTOB PEAKIIMH, €CIIH OJTHO U3 BEIIECTB JJaHO B
M30BITKE (MMEET MPUMECH ).

Pacuetsr MmaccoBO# MM 00bEMHOI TOIH BBIXO/A MIPOAYKTa PEaKLUH OT TEOPETUYECKH BOZMOKHOTO.
Pacuets! TemoBoro 3¢ dexra peakuuu.

PacueTsl 00bEMHBIX OTHOIIEHUH I'a30B MPH XUMUUECKUX PEAKIUSAX.

Pacuetsl Macchl (00beMa, KOJTMYECTBA BEIIECTBA) MPOYKTa PEAKIUH, €CJIH OJTHO M3 BEIICCTB JaHO B BUJIC
pacTBOpa C ONpeIeICHHON MacCcoBOil J0JIell paCTBOPEHHOTO BEILIECTBA.

Ilpumeprvie memvl npakmuueckux pabom (Ha BEIOOP yUUTENS):
KauecTBeHHOE onpezenenue yriepoja, BOJOpOo/ia U XJIopa B OPraHUYECKUX BEILIECTBAX.
KoHcTpynpoBanue mapocTepKHEBBIX MOJIEIEH MOJIEKYJI OPTaHUYECKUX BEILECTB.
PacnioznaBaHue miactMacc ¥ BOJIOKOH.
ITosryueHne UCKYCCTBEHHOT'O IIETIKA.
Pemenue skcriepuMeHTaNbHBIX 33]1a4 HA NIOJy4YE€HUE OPTraHUYECKUX BEILLECTB.
Pemenne skcriepuMEHTANBHBIX 33a4 HA PaclIO3HABAaHUE OPTaHUYECKUX BEILLECTB.
Wnentudukamys Heopranuieckux coequHennid. [lomyuenue, cobnpanue u pacro3HaBanue ra3os. Pemenue
JKCIIEPUMEHTAJIBHBIX 3a1a4 110 TeMe «MeTaisl». Pelenne skcriepuMeHTalbHbIX 3a/1a4 110 TEME
«Hemeramnel». Penienne sxcnepuMeHTaIbHBIX 331a4 10 TeMe «['eHeTnyeckas CBsA3b MEXAY KiIaccaMu
HEOPraHUYECKUX COCIUHEHUN».
Pemenue skcriepuMeHTaNBHBIX 3a1a4 110 TeMe «I['eHeTnueckas cBsA3b MEXKAY KilaccCaMl OPraHU4eCKUX
COCIUHEHUIN».
[Tonyuyenue sTrieHa U U3ydeHne ero cBOUCTB. [lomydeHne ykCyCHOM KUCIOTHI U
H3y4YECHHUE €€ CBOUCTB. [ uaApOIu3 :KUpOB.
N3rotoBnenune Mpuia pydHoi paboTsl. XUMHsI KOCMETHYECKUX cpeacTB. MccnenoBanue cBONCTB OEIKOB.
OcHoBbl nHIeBol xuMuu. McenenoBanne numeBbix 100aBok. CBOWCTBAa OTHOATOMHBIX 1 MHOIOQTOMHBIX
CcIUpTOB. XMMHUYECKHE CBOMCTBA abaAeru10B. CHHTE3 clloskHOTO dupa. ['uaponus yrieBogos. YcTpaHeHue
BPEMEHHOM KeCTKOCTHU BO/ibl. KauecTBEeHHbIE peakliuy Ha HEOPraHMYECKHE BEIECTBA U HOHBI.
HccnenoBanue BIUSAHUS PA3IMYHbIX (PaKTOPOB HA CKOPOCTh XUMHUYECKON PEeaKLnu.
Onpenenenne KOHIEHTPAUU pacTBOpa aCKOPOMHOBOW KUCIOTHI METOJOM TUTPOBAHUSI.

IHHEPEYEHDB ITIPAKTHYECKHUX u KOHTPOJIBHBIX PABOT

10 kaacc

Ne n/m [TpakTHyeckue u KOHTPOJIbHBIE paboThl, 10 KIacc

IIpakTnyeckas padora Ne 1'"KauecTBeHHOe ompenesneHue yriepoaa, BOAOpPoAa U XJopa B
OpraHMYecKux Bemecrsax''.

IIpakTnyeckas padora Ne 2 " IloryuyeHue 3THIeHA U H3yYeHHe ero CBOMCTB."

IIpakTnyeckas padora Ne 3 " IlosryuyeHne yKCyCHON KHCJIOTHI M M3yYeHHUeE ee CBOHCTB."

IIpakTuyeckas padora Ne 4" Pemenue 3kcnepuMeHTAJBHBIX 32/1a4 HA Paclio3HABaHue
OpPraHMYecKux BelecTB'

IIpakTyeckas padora Ne S '"Pemenne dKkcnepuMeHTAJIBHBIX 32124 HA MOJIy4YeHHE U
pacno3HaBaHue OPraHuvYecKUuX coeJuHeHui'"

IIpakTyeckas padora Ne 6 '"PacnozHaBaHue 0JMMEpPOB U BOJIOKOH'.

KonTpoasnas padora Ne 1 mo teMam "OCHOBBI OpraHu4YecKoil XUuMHH. AJIKaHbI" .

KonTpoasnas padora Ne 2 o teMam " AJIKeHbI. AJIKaJHEeHbI. AJIKUHBI'" .

KonTpoabsnas padora Ne 3 no temam "Crnuptbl. Asibaeruabl. KapooHoBble KucaoTbl"

KonTpoubsHnas pabora Ne 4 no remam "YrJieBoabl. AMMHOKHCJIOTHI U Oesikn'.




11 kaacc

Ne
n/a

[IpakTrueckue U KOHTPOIBHBIE padoTHI, 11 KIacc

IIpakTnueckas padora Ne 1 "HccienoBanune BIUsIHAS Pa3JIMYHbIX (JAKTOPOB HA CKOPOCThH
XHMH4YecKoH peakuun."

IIpakTnyeckas padora Ne 2 " Pemenne 3kcnepuMeHTAJbHBIX 32124 110 TeMe «MeTauib».

IIpakTuyeckas padora Ne 3 " I[losryuyenue, coOnpanue U pacro3HaBaHue ra3os."

IIpakTnyeckas padbora Ne 4 "' Pemenne sxcrnepuMeHTAJbHBIX 327124 10 TeMe «HemeTanabn.

Sl I A

HpaKTI/I‘IeCKaﬂ paﬁoTa Ne 5" Pemienne IKCIIEPUMEHTAJIBHBIX 3a/1a4 110 TEME «I'eHeTH4eckas
CBA3b MCKAY KJaCcCaMHU HEOPraHH4Y€CKUX COeTUHEHH .

Kounrpoabnas padora Ne 1 no remam "Ctpoenne BemecTBa. XumMuieckasi CBsi3b"

KountpoJabnas padora Ne 2 no teme "Xumudeckune peakuun"

KounrpoJabnas padora Ne 3 no teme "Merajibr"

© © N o

Kounrpoabsnas padora Ne 4 o reme '"Hemerananl"




YYEBHO-METOJANYECKOE OBECIIEYHEHHUE OBPA30OBATEJIBHOI'O ITPOLHECCA

OBA3ATEJ/IbBHBIE YYHEBHBIE MATEPUAJIBI Ul YHEHUKA

Xumus, 11 xnace/ Pymsutuc I'.E., ®enpaman @.I'., AkumonepHoe o0miecTBo «M31aTenbcTBO
«IIpocBemenne»

Xumus, 10 knace/ Pymsutuc I'.E., ®enpaman @.I., Akiinoneprnoe obmectBo «M31aTenbcTBO
«IIpocsemenue»

METOAUYECKUE MATEPHUAJIbI IJISd YYUTEJIA

Xumus, 11 xnace/ Pyasutuc I'.E., ®enpaman @.I'., AkunonepHoe oomiecTBo «M31aTenbcTBO
«IIpocsemienue»

Xumus, 10 knace/ Pymsutuc I'.E., ®enpaman @.I., AkinonepHoe obmiectBo «M31aTenbcTBO
«IIpocBenieHne

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

bubnuoteka [{OK: https://m.edsoo.ru/7f41837c¢
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