Pasnen 1. [losicHuTeIbHAS 3aIUCKA

HopmaTuBHbIEe JOKYMeHTBI, 00ecnieurBaloLe Peajn3aluio NporpaMMsl.
l.®@enepanbubiii 3akoH  «O0 obOpaszoBanuu B Poccuiickoit ®enepauun» Ne 273-O3 or
29.12.2012r.
2.06mnactHoii 3ak0oH oT 14.11. 2013 Ne 26 —3C «O06 o6pazoBanuu B PocToBCKOI 007aCTHY.
3. IIpukaz MunuctepcTBa oopazoBanust 1 Hayku PD Ne 413 ot 17.05.2012 r. «O6 yTBepKaecHUN
(benepasbHOrO TOCYAapCTBEHHOTO O0pa30BaTEIBHOIO CTaHIApTa CpPeIHEro (IOJHOTro) OO0IIero
00pazoBaHU»
4. IIpuka3 ot 31.12.2015 Ne 1578 «O BHeceHMH U3MEHEHUI B (e/iepalIbHBIA TOCYIapCTBEHHBIN
00pa3oBaTeNbHBIA CTAaHAAPT CPEIHETO OOMIEr0 00pa30BaHMs, YTBEPKACHHBIA MpUKa3oM MUHH-
crepcTBa oOpa3zoBanus ¥ Hayku Poccuiickoit @enepanuu ot 17.05.2012 No 413
5. Ilporpamma kypca xumMuu A oOieoOpazoBaTenbHbIX yupexaenuit 8-11 kmaccsl, MockBa
«IIpocsemenne» 2017.
6. Yuebnuk «Xumus. 10 kmacc. bazossiit yposens» ['abpuensa O.C., Octpoymos W.I'., Cnagkos
C.A., Mocksa «IIpocBemienue», 2019
7. O6pazoBarenbHas Iporpamma cpeaHero odmiero oopaszosanus MbOY COIL
8. Yuebnsrit mman MBOY COII Ha 2021-2022 y4eOHbIii ro/1.

W3ydeHne xumuu Ha 6a30BOM ypOBHE CpEAHET0 OO0IIEero 0Opa3oBaHUs HAIIPABJICHO Ha JI0-
CTHKEHUE CIEAYIOIMX Lese:

* OCBOEHHE 3HAHMI 0 XMMHUYECKOH COCTaBISIONICH eCTeCTBEHHOHAYYHON KapTUHBI MHU-
pa, BaXXHEUIINX XUMHUYECKUX IMOHATHAX, 3aKOHAX U TCOPUAX;

* OBJIa/IleHHe YMEHUSIMU TIPUMEHATH MOJTYYSHHbIE 3HAHUSI I OOBSICHEHUS Pa3HOOOpa3-
HBEIX XUMHWYECKHUX SBJIICHUI U CBOWUCTB BCIICCTB, OLICHKU POJIM XUMHUH B Pa3BUTUHU COBPECMCHHBIX
TEXHOJIOTHI U MOJIyYeHUU HOBBIX MaTEePHAJIOB;

* pa3BHUTHeE IM03HABATEIbHBIX UHTEPECOB U UHTEIUIEKTYAIbHBIX CIIOCOOHOCTEH B MpoIiec-
CE CaMOCTOSITENIBHOTO MPUOOPETeHUS XUMUYECKUX 3HAHUUN C HMCIOJIb30BAHUEM Pa3MYHBIX HC-
TOYHHUKOB I/IH(i)OpMaIII/II/I, B TOM YHMCJIC KOMIIBIOTCPHBIX

* BOCIHMTAHHME YOEXKICHHOCTH B MO3UTUBHOM POJM XUMHUU B KU3HU COBPEMEHHOTO 00-
arecrBa, H€O6XO[II/IMOCTI/I XUMHYCCKU I'PaMOTHOT'O OTHOIICHUA K CBOCMY 310POBBIO U OKpYyKa-
IOILIEHN Cpeae;

* MNpUMeHeHHUEe MOJYYEHHBIX 3HAHMH U YyMeHMi s OE30IacHOTO MCIOIb30BaHUS Be-
[IECTB U MaTE€PHAJIOB B OBITY, CETLCKOM XO3SIICTBE M Ha MPOU3BOJICTBE, PEIICHUS MPAKTHUYECKUX
3a1a4 B HOBCGI{HCBHOﬁ KHU3HH, TPCAYHPCIKIACHUSA ﬂBHeHI/IfI, HaHOCAIIUX BPCI 3JO0POBbBIO YCIIOBEC-
Ka U OKpYKaIoLIeH cpene.

Pa3nean 2. [lnanupyemble pe3yJibTaThl H3yUeHUsI YUeOHOT0 mMpeaMeTa
JIMYHOCTHBIE:

— TOTOBHOCTb M CHOCOOHOCTh OOyYaromMXcsi K CaMOpa3BUTHUIO M CAMOBOCIHMTAHHUIO B
COOTBETCTBUU C 00IIEYEIOBEUECKIUMH IIEHHOCTSIMH U UJeallaMi TPakIaHCKOTO OOIIIeCTBa;

— TpUHATHE W peaju3alus IEHHOCTEH 3J0pOoBOr0 M 0e30macHOro o0pasza KU3HH,
OepexHOe, OTBETCTBEHHOE U KOMIIETEHTHOE OTHOIICHHE K COOCTBEHHOMY (H3MYECKOMY U
MICUXOJIOTHYECKOMY 3/I0pOBBIO;

— HEMPUSATUE BPEIHBIX MPUBBIUEK: KypEeHUs, YIOTPEOICHUS aIKOTO0JIsl, HAPKOTHUKOB.

— YBaXXEHHME K CBOEMY HApOAy, YyBCTBO OTBETCTBEHHOCTH Iepen PonmHOM, ropaoctu 3a
CBOM Kpai, cBOI0 PouHy, npo1uioe 1 HacTosAIee MHOTOHAMOHAIBHOTO Hapoaa Poccuu;

— TpUHATHE  TYMAaHHCTHYECKUX  IICHHOCTEW,  OCO3HAHHOE,  YyBAXHUTEIBHOE U
T00pOXkKeNnaTeTbHOe OTHOIICHHE K APYroMY YelIOBEKY, €r0 MHEHUIO, MUPOBO33PEHUIO;

— CIOCOOHOCTH K CONEpEeXKUBaHHIO U (POPMUPOBAHNE MTO3UTUBHOTO OTHOIIEHUS K JIIOJISIM, B
TOM YHUCJIE€ K JIMI[AM C OTPaHUYCHHBIMHU BO3MOKHOCTSIMH 3J0POBbSI U WHBAJIHAaM; OEpEKHOE,
OTBETCTBEHHOC U KOMIICTCHTHOC OTHOIIICHUEC K (1)I/ISI/I‘ICCKOMY " IICUXOJOTUYCCKOMY 3O0POBBIO
JIPYTUX JII0/IeH, yMEHUE OKa3bIBATh MEPBYIO OMOIIIb;

— pa3BHUTHE KOMIETEHIIUNA COTPYAHUYECTBA CO CBEPCTHUKAMH, JETHbMH MJIQJIIETO BO3pac-
Ta, B3pOCIBIMH B 00pa30BaTeNbHOM, O0IIECTBEHHO MOJE3HOM, yueOHO-HCCIe0BaTENbCKOM, MPO-
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€KTHOU U JPYTUX BUAAX ACSITEIHHOCTH.

— MHPOBO33pEHHE, COOTBETCTBYIOIIEE COBPEMEHHOMY YPOBHIO PAa3BUTHsI HayKH, 3HAUYMMO-
CTH HAyKH, TOTOBHOCTh K HAYYHO-TEXHHUYECKOMY TBOPUYECTBY, BJIAJICHUE OCTOBEPHON HH)OP-
MalKen O MEePEJOBBIX JOCTUKEHUAX U OTKPBITUSAX MUPOBOU M OTEUECTBEHHOW HayKH, 3aMHTEpe-
COBAHHOCTh B HAYYHBIX 3HAHMIX 00 yCTpOKCTBE MUpPA U OOIIECTBA;

— TOTOBHOCTb M CIOCOOHOCTH K OOpa3oBaHHIO, B TOM YHCIE CaMOOOpPa30BaHMIO, Ha
MNPOTSHDKEHUHM BCEH KM3HU; CO3HATEJIbHOE OTHOLICHHWE K HENpPEephIBHOMY OOpa30BaHHUIO Kak
YCIIOBUIO yCIIEUTHON MpodeccnoHanbHOM U 00IIECTBEHHON ACSITEbHOCTH;

— DOJKOJIOTMYECKas KylnbTypa, OepekHOe OTHOIICHHMS K POJHON 3emjie, IPUPOIHBIM
o6orarctBam Poccum v Mupa; MOHMMaHHME BIMSHUS COLIMAIIBHO-3KOHOMUYECKHUX IPOLIECCOB HA
COCTOSIHME TNPUPOJHONM M COLMAIBHOM Cpelibl, OTBETCTBEHHOCTh 3a COCTOSIHHE IPUPOIHBIX
pPECypCoOB; YMEHMSI M HaBBIKM Pa3yMHOr0 MIPHUPOAOINOIb30BAHMS, HETEPIHUMOE OTHOIICHHE K
NEHCTBUSAM, MNPUHOCALIMM BpEd OJKOJOTHUHU; MPUOOPETEHHE OIbITa HKOJIOTO-HAIpaBIECHHON
JeSATEIbHOCTH;

— OCO3HaHHBIN BBIOOp Oyayiel nmpodeccun Kak MyTh M CIIOCO0 pean3aiui COOCTBEHHBIX
JKU3HEHHBIX IJIAHOB;

— MOTpPeOHOCTb TPYAUTHCS, YBAXKEHUE K TPYAY U JIOJIIM TPy, TPYIAOBBIM JTOCTUKEHUSIM,
TO0OPOCOBECTHOE, OTBETCTBEHHOE M TBOPYECKOE OTHOIIECHWE K Pa3HbIM BHJAM TPYIOBOH
JIeATEIbHOCTH.

MeTtanpeameTHbie:
PerynsiTuBHbIe yHUBepCAJIbHbIC Y4eOHbIE 1eiiCTBUSA
—  CaMOCTOSITEJILHO OIPEACIIATH 1IEJIU, 3a/1aBaTh MapaMeTPhbl U KPUTEPHUH, 10 KOTOPHIM MOKHO
ONPEJEIUTh, UTO 1IEJIb IOCTUTHYTA;
— CcTaBUTh W (POPMYIHPOBATH COOCTBCHHBIC 3a7aud B 00Opa30BATEIBHOU JEATEIBHOCTH H
KU3HEHHBIX CUTYalLUsIX;
— BBIOMpaTh NYyTh JOCTIDKEHUS LEJIH, IUIAHUPOBATh pEIICHUE ITOCTABICHHBIX 3ajad,
ONTUMU3HPYS MaTepUATIbHbIE U HEMATEpHAIIbHbIC 3aTPAThI;
— OpraHm30BBIBaTH J(PQPEKTUBHBI IOWCK PECYpCOB, HEOOXOIUMBIX [UIS JOCTHIKCHHS
MIOCTaBJICHHOM 11€JIH;
—  COMNOCTABJIATh MOJYYEHHBIN PE3YIbTAT IAESITEIBHOCTHU C ITIOCTABICHHOMN 3apaHee LENbIO.
Ilo3naBaTebHBbIE YHHBeEPCAIbHbIE YUeOHbIE 1eCTBUSA

— HCKaTh M HaXOJUTh 00OOIICHHBIE CIIOCOOBI PEIICHUS 3aa4, B TOM YHCIIE, OCYIIECTBISITh
pa3BepHYTHIM HH(POPMAIMOHHBIM MOUCK U CTaBUTh Ha €ro OCHOBE HOBBIE (yueOHBIE U
MO03HABaTEJIbHbIE) 3a/1a4H;

— KpUTHUYECKH OIICHMBAaTh W WHTEPHPETUPOBATh HH(OpPMAIMIO C pPa3HBIX MO3UIIHM,
pacro3HaBaTh U GUKCHPOBATH MPOTHUBOPEUHS B UHPOPMAIIMOHHBIX HCTOYHHUKAX;

— HCHOJB30BaTh pa3JIMYHBIE MOJEIbHO-CXEMAaTUYECKHE CpEACTBA IS MPEACTaBICHUS
CYIIECTBEHHBIX CBSI3€M W OTHOIIEHWH, a TakKe MPOTUBOPEUYUI, BBIBICHHBIX B
WH(OPMAIMOHHBIX HCTOYHUKAX;

— HaXOAWTh W MPUBOJUTH KPUTHUECKUE apTYMEHTHI B OTHOIIEHUU JNEUCTBUN U CYXICHUH
JPYroro; CIOKOWHO M Pa3yMHO OTHOCUTHCS K KPUTUUYECKUM 3aMEUaHUSM B OTHOLIEHUU
COOCTBEHHOTO CYXKJIEHUsI, pacCMaTPUBATh UX KaK peCcypc COOCTBEHHOTO Pa3BUTHS;

— BBICTpamBaTh MHIUBUIYaJbHYIO 00Pa30BATENbHYIO TPACKTOPHUIO, YUUTHIBAS OTPaHUYCHUS
CO CTOPOHBI JPYrHMX YYaCTHHUKOB U PECYpPCHBIE OTPAaHUYCHHS; MEHSATb U YACPKUBATH
pa3Hble O3ULIUU B IO3HABATENIBHOM JIEATEbHOCTH.

KoMMyHHKaTHBHBICYyHUBEPCAIbHbICYUYeOHbICACHCTBUS

— OCYILECTBIJIATH JEJIOBYI0O KOMMYHHMKAIIMIO KaK CO CBEPCTHUKAMH, TaK M CO B3POCIBIMU
(kak BHYTpHM 0Opa3oBaTENIbHOW OpraHM3aIliU, TaK W 3a €€ MpejesiaMH), TMOoAO0upaTh
MapTHEPOB Ui ACIOBOW KOMMYHHUKAIIMM HCXOMASl U3 COOOpaeHHH pe3yabTaTHBHOCTH
B3aUMOJCHUCTBHS, a HE TUYHBIX CUMITATHM;

— TpH OCYIIECTBIEHWU TPYNIOBOW pabOThl OBITh KaK PYKOBOAHUTENEM, TaK W UJICHOM
KOMaHJIbl B Pa3HBIX poJIAX (TeHEepaTop HWJIeH, KPUTHK, HCTIOJHUTEh, BBICTYIAIOIIHH,
OKCIEPT U T.1.);



pa3BEpHYTO, JIOTMYHO M TOYHO M3JIaraTb CBOK TOYKY 3pEHHS C HCIOJIb30BAaHUEM
aJIeKBaTHBIX (YCTHBIX U MUCbMEHHBIX) SA3BIKOBBIX CPEJICTB;

IIpenmerHbie:
B pe3yabTare usyuenusi yaeOHOro npeamera «XuMush> Ha YPOBHE CpeHero 001uero
0o0pa3oBaHuMA:

BrinyckHuK HA 6230BOM YPOBHE HAYYUTCS:
packpbeIBaTh Ha IMpUMEpax pOJb XUMUU B (POPMHUPOBAHWUU COBPEMEHHOW HAy4YHOH
KapTHUHBI MUPA M B MPAKTUYECKOM EATEIILHOCTH YEJIOBEKa;
JEMOHCTPUPOBATh Ha MpUMEpax B3aUMOCBS3b MEXAY XUMHEH U JIpYyrUMu
€CTECTBCHHBIMU HAYKaMH,
pacKpbIBaTh Ha IPUMEPAX MOJIOKEHUS TEOPUH XUMUUYECKOTro cTpoenust A.M. bytiiepoBa;
noHuMath (usudeckuii cmbica I[lepuoamdeckoro 3akona /.M. MenpaeneeBa u Ha ero
OCHOBE OOBSICHATH 3aBUCUMOCTh CBOMCTB XUMHUYECKHX JJIEMEHTOB U 00OPa30BAHHBIX UMHU
BEIIIECTB OT JIEKTPOHHOTO CTPOCHHUS aTOMOB;
OOBSICHATH MPUYMHBI MHOTOOOpa3usi BEUIECTB HA OCHOBE OOIIMX MPEICTAaBICHHNA 00 MX
COCTaBE M CTPOCHUU;
MPUMEHATh TIPaBUjIa CUCTEMAaTUYECKOM MEXIYHApOJIHONW HOMEHKJIATYPbl KaK CpeACTBa
pa3inyueHus U UAeHTU(UKALUY BEUIECTB 110 UX COCTABY M CTPOCHUIO;
COCTaBIISITh MOJICKYJIIPHBIC M CTPYKTYpHBIE (OPMYJIBI OPraHMYECKUX BEIIECTB Kak
HOCHUTENIEeH MH(POPMAIIMU O CTPOSHUHU BEIIECTBA, €r0 CBOMCTBAX M NMPUHAIC)KHOCTH K
OTIPEIETICHHOMY KJIACCY COCTMHEHUM;
XapaKTepu30BaTh OpPraHUYECKHWE BEIIeCTBa [0 COCTaBY, CTPOCHHIO U CBOMCTBaM,
yCTaHABIUBATh MPUYMHHO-CIEACTBEHHBIE CBSI3M MEXIY JaHHBIMH XapaKTePUCTUKAMU
BEIIECTBA;
MPUBOAUTH MPUMEPHl XMUMHYECKUX PEaKIMd, PACKPHIBAIOIINX XapaKTEPHbIE CBOMCTBA
TUMHAYHBIX ~ TPEACTABUTEICH  KJIACCOB  OPraHMYECKUX BEIIECTB C  IEJbI  HX
uaeHTU(UKAIUU U 00BICHEHUS 00JIaCTH MPUMEHEHHUS;
MIPOTHO3UPOBATh BO3MOXKHOCTh ITPOTEKAHUS XUMHUYECKMX PEaKIMi Ha OCHOBE 3HAHHMH O
TUTIAX XUMUYECKOH CBSI3M B MOJICKYJIaX PEarcHTOB U UX PEaKIIMOHHON CIIOCOOHOCTH;
UCIIOJIb30BaTh 3HAHUSA O COCTaBe, CTPOCHMM M XUMHUYECKHUX CBOWCTBAX BEIIECTB IS
0e30MacHOTO MPUMEHEHUS B MPAKTHUECKOU NIeATeTbHOCTH;
MPUBOJUTH MPUMEPHI MPAKTHUECKOTO MCIOIB30BaHUS MPOIYKTOB MEePepadbOTKu HEPTH U
MPUPOHOTO Ta3a, BHICOKOMOJICKYJISIPHBIX COCIUHEHHM (TOJUATHIICHA, CHHTETHYECKOTO
KaydyKa, alleTaTHOTO BOJIOKHA);
MPOBOJIUTH OIBITHI MO PACMO3HABAHUIO OPraHUYECKUX BEIIECTB: TJIUIIEPUHA, YKCYCHOM
KHUCTIOTHI, HEMPEeNbHBIX JKUPOB, TIIIOKO3bI, Kpaxmana, OElIKOB — B COCTaBE MHIIEBHIX
MIPOJIYKTOB U KOCMETUYECKHUX CPEJICTB;
BJIQJIeTh NPaBWJIAMU M MpUeMaMH 0e30MacHON paboThl ¢ XMMHUYECKUMHU BEIIECTBAMHU U
1a00paTOPHBIM 000PYIOBaHHUEM;
YCTaHaBIUBATh 3aBUCUMOCTbh CKOPOCTH XMMHUYECKON PEaKIMU U CMEILEHUS XUMUYECKOTO
paBHOBECHs] OT Pa3UYHBIX (DAKTOPOB C IENBIO OMPENETICHUS ONTHUMAIbHBIX YCIOBUU
MPOTEKAHUSI XUMUYECKUX TIPOLIECCOB;
MPUBOAUTH MPUMEPHI THPOJIU3a COJIEH B TOBCEAHEBHOM )KMU3HU YEJIOBEKA;
NPUBOAUTH MPUMEPHl  OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX pEakUuid B MPUPOJE,
MIPOU3BOJICTBEHHBIX MPOIIECCaX U KUZHEACSITSIIBHOCTH OPTaHU3MOB;
NPUBOJUTH TPUMEPHl XUMHUYECKUX PEAKIU, PaCKPHIBAIOMIUX OOIIHME XUMUYECKUE
CBOMCTBA MPOCTHIX BEIIECTB — METAJIOB U HEMETAJIOB;
MPOBOAMWTH pAcyYeThl HAa HAXOXKJIECHHE MOJIEKYISIpPHOH (QOpMYJbl YIIIEBOJAOPOJA IO
MPOJYKTaM CTrOpaHusi M 10 €ro OTHOCHUTEIHHOW TIIJIOTHOCTH M MAaCCOBBIM JIOJSM
3JIEMCHTOB, BXOAIIMX B €r0 COCTaB;
BIIAJICTh TpaBUJIaMU O€30MacHOr0 OOpaIieHUs] C €IKUMH, TOPIOUYMMH M TOKCHUYHBIMH
BEII[ECTBAMH, CPEJICTBAMU OBITOBOW XMMHH;



— OCYLIECTBIATh IMOMCK XUMHUYECKOW WH(pOpMALMU TO Ha3BaHHUSIM, HACHTH(HKATOpaMm,
CTPYKTYpPHBIM (hOpMyJiaM BEILECTB;

— KpUTHYECKM  OLEHMBaTh M  HMHTEPIPETUPOBATh  XUMHYECKYI0  HH(OpMAIHIo,
coJiepKallyrocs B COOOLIEHUAX CPeACTB MaccoBOil mMHpopmanuu, pecypcax MHTepHera,
HAayYHO-TIONIYJIAPHBIX CTAaThAX C TOUKU 3PCHUMA eCTeCTBeHHO-HayT{HOﬁ KOPPECKTHOCTHU B
LEJISAX BBISIBICHUS OUIMOOYHBIX CYKACHUN U (hOopMUpOBaHHs COOCTBEHHOH MMO3ULINH;

— TPEACTABIATH MYTHU PEIICHHUsS TI00aNbHBIX NPoOIeM, CTOALIMX MEpe]] 4eI0BEYECTBOM:
9KOJIOTUYECKUX, SHEPI€TUUECKUX, ChIPHEBBIX, U POJIb XUMHUHU B PELICHUHU 3TUX IIPOOIIEM.

BoinyckHuK Ha 62a30BOM yPOBHE MOJIYYHUT BO3MOKHOCTh HAYUUThCS |

— WUIIOCTPUPOBATh Ha MPUMEPAX CTAHOBJIEHUE U 3BOJIOLMIO OPraHUYECKOW XHMHUHU Kak
HAaYK{ Ha pa3JIYHbIX UCTOPUUYECKHX 3Talax ee pa3BUTHS,

— HCIOJIb30BaThb MCTOJbl HAYYHOT'O IIO3HAHHA IIPU BBIIIOJHCHHUU IIPOCKTOB H y‘I€6HO-
UCCIICIOBATEIbCKUX  3a7ay [0 M3YYEHUIO CBOMCTB, CHOCOOOB IOJyYeHHUS U
pacro3HaBaHMsI OPraHUYECKHUX BEIIECTB;

— OOBSICHATH NPUPOAY M CIOCOOBI O0Opa30BaHUS XHUMHUYECKOM CBSI3U: KOBAJCHTHOM
(moNsipHOM, HEMOJSPHOM), HMOHHOHM, METAIJIMYECKOH, BOJAOPOJHOM — C  LEJbIO
OIpeIeIeHUs] XUMUYECKOM aKTUBHOCTH BEILIECTB;

— YCTaHaBJIMBAaTb TI'CHCTHYCCKYIO CBA3b MCXKAY KJIaCCaMH OpPraHNMYCCKUX BCHICCTB MIJId
000CHOBaHUS NPUHLMIHAAIBHON BO3MOYKHOCTH MOJYYEHHUS OPraHUYECKUX COEIUMHEHUI
33aJJaHHOT'O COCTaBa U CTPOCHMSI,;

— YCTaHaBIMBAaTh B3aMMOCBS3U MEXAY (pakTamMu U TEOpUEH, NPUYMHOMN U CIIEACTBUEM IIPH
aHayu3e MpOOJIEMHBIX CUTyaluii U OOOCHOBAHMM NPHUHHUMAEMBIX PELIEHUH Ha OCHOBE
XMMHUYECKHX 3HAHUH.

TpeGoBanus K yPOBHIO NOATOTOBKH 00y4aIOIIMXCH.

Yuammuecs B pe3yJbTaTe YCBOCHHs pPa3Jesia J0JIKHbI 3HATh/IIOHUMATh:

® BAKHEHIINE XMUMHUUYECKUE MOHATHUS: BEIECTBO, XUMUYECKUI 3JIEMEHT, aTOM, MOJIEKYJIA,
OTHOCHTEJIbHAsT aTOMHAs U MOJIEKYJSIPHAs MacChl, HWOH, aJUIOTPOINs, W30TOIBI, XMMHUYECKas
CBSI3b, DJIEKTPOOTPHULIATEIBHOCTD, BAJCHTHOCTb, CTEIIEHb OKHMCIEHUS, MOJIb, MOJISIpHAs Macca,
MOJIIpHBIA 00BEM, BEIIECTBA MOJIEKYJSIPHOIO U HEMOJIEKYJISIPHOTO CTPOEHHS, pacTBOPHI, dJIEK-
TPOJIUT U HEDJIEKTPOJIUT, JIEKTPOJIUTUYECKAs NUCCOLUALUSA, OKUCIUTENIb U BOCCTAHOBUTEID,
OKHUCJICHHE U BOCCTaHOBJIEHUE, TEIIOBOW 3(PPEKT peakinu, CKOPOCTb XMMHUYECKOW peakiud,
KaTaJln3, XUMHUYECKOE PaBHOBECHUE, YIIIEPOAHBIM CkeneT, GyHKIHMOHATIbHAS TPYIIa, U30MEpHs,
TOMOJIOTHS;

® OCHOBHBIE 3aKOHBI XMMHUU: COXPAaHEHUE MACCHI BEIIECTB, ITOCTOSIHCTBA COCTaBa, NEPHO-
JMYECKHI 3aKO0H,;

® OCHOBHBIE TEOPUH XUMHUHU: XUMUYECKON CBSI3H, DJIEKTPOIUTHIECKON JUCCOLMAINH, CTPO-
€HUs OPraHUYECKUX COCAUHEHUN;

e BAKHEWIIIME BEIeCTBA U MaTepUalbl: METaH, 3TUJIEH, alleTUIICH; OEH30I1, 3TaHOJ, KUPHI,
MbLJIa, TJIIOKO3a, caxaposa, KpaxMmal, KierdaTrka, OelKH, UCKYCCTBEHHbIE U CUHTETUYECKUE BO-
JIOKHA, Kay4yKH, I1JIACTMACCHI;

yMeTh:

® HA3bIBaTh N3YUYCHHBIE BEIIECTBA 10 «TPUBUAIIBHOW» U MEXIYHAPOIHON HOMEHKIIATYpPE;

® OIIPEACIIATh: BAJECHTHOCTh U CTEIEHb OKHMCIICHHUS] XUMHUYECKUX 3JIEMEHTOB, TUIl XMMHUYE-
CKOH CBSI3M B COCIMHEHMSX, 3aps/ MOHA, XapaKTep Cpelbl B BOAHBIX PACTBOPAX OPraHUYECKHUX
COEIMHEHUH, OKUCIIUTENb U BOCCTAHOBUTEIb, IPUHA/JIEKHOCTh BEUIECTB K Pa3IUYHBIM Kaccam
OpraHUYECKHUX COCAVHECHUM;

® XapaKTEepU30BaTh. OCHOBHBIE KJIACCHI OPraHUYECKUX COCIMHEHMN; CTPOCHHUE U XUMUYE-
CKHE CBOMCTBA U3YYEHHBIX OPraHUYECKNUX COCINHEHNN;

® 00BSCHATDH: 3aBUCUMOCTh CBOWMCTB BELIECTB OT MX COCTAaBA U CTPOECHUS; MPUPOTY XHUMHU-
YeCKOll CBSI3M (MOHHOM, KOBAJIEHTHOM, METAJJIMYECKON), 3aBUCUMOCTh CKOPOCTH XMMHUYECKOMH
pPeaKIuy U MOJIO0KEHHUS] XUMUYECKOT0 PaBHOBECHS OT Pa3IMYHbIX (PAKTOPOB;



® BHINIOJIHATh XMUMHYECKUM 3KCIEPUMEHT IO PAcClO3HABAHUIO BAKHEHIIMX OPTraHUYECKUX
BEILIECTB;

® [IPOBOJIUTH CAMOCTOSITENIbHBIN TOUCK XMMHUYECKON MH(POPMAIIUU C HCIIOIb30BAaHUEM Pa3-
JUYHBIX UCTOYHHUKOB (HAYYHO-TIOMYJSIPHBIX W3JIaHWM, KOMITBIOTEPHBIX 0a3 JIaHHBIX, PECYpCOB
WuTepHeTa); MCMOIB30BaTh KOMITBIOTEPHBIC TEXHOJOTHU JUIsi OOpabOTKU U Mepeadyd XuMHde-
cKkol nH(popmaIuu 1 e€ IpecTaBIeHUs B pa3IMUHbIX GopMax;

® ICTIOJIb30BaTh MPUOOPETEHHBIC 3HAHUS M YMEHHS B MPAKTHYECKOW JCSITEIIBHOCTH U T10-
BCEIHEBHOU XU3HU JJIA:

v 00BSCHEHUS! XUMUYECKUX SIBJICHU, MPOUCXOAIINX B MPUPOAE, OBITY M Ha Mpo-
U3BO/ICTBE;

v ornpezesieHus: BO3MOXKHOCTH MPOTEKaHHUsI XUMUYECKUX IPEBpALCHUI B pa3iny-
HBIX YCJIOBMSIX U OLIEHKH UX IOCJIEICTBUM;

v 9KOJIOTMYECKH IPaMOTHOIO MOBE/ICHUS B OKPYXKaloIIeH cpene;

v OLICHKH BJIMSHUS XMMUYECKOTO 3arps3HEHUS] OKPYXKarollel cpelpl Ha OpraHu3M
YeJIoBeKa U IPYTue KUBbIE OPTaHU3MBbIL;

v 0e301acHOro OOpaIIeHusi ¢ TOPIOYMMH U TOKCUYHBIMH BEIIECTBAMH, JIabopaTop-
HBIM 000pYZIOBaHUEM;

v IIPUTOTOBJICHUS PAaCTBOPOB 33JaHHON KOHIIEHTPAIMH B ObITY M HA IIPOU3BOJICTBE;

v KPUTHYECKON OLIEHKH TOCTOBEPHOCTH XUMHUYECKOW MH(OPMALIUU, TOCTYMAoImen

M3 pa3HbIX UCTOYHHUKOB.

Pa3nen 3. Coaep:xkanue nporpaMmmbl «Opranudeckasi XuMush»

Tema 1. IIpeamer opranudeckoii xummuu. Teopusi CTpoeHHUsI OPraHUYECKUX COETUHeE-
Hui (74.)

[Ipeamer opranudeckoil xumuu. CpaBHEHHE OPraHUYECKHX COCAMHEHUN C HeopraHude-
ckuMu. [IpuposiHbie, UCKYCCTBEHHbBIE U CHHTETUYECKHE OPraHU4YECKHE COEIMHEHUS.

BanenTHOCTh. XMMHUECKOE CTPOEHUE KaK MOPSAOK COEAMHEHHS aTOMOB B MOJIEKYJE CO-
[JIACHO UX BaJICHTHOCTU. OCHOBHBIE IOJIOKEHUSI TEOPUU CTPOCHUSI OPraHUUYECKUX COECIUHEHUI.
[TonsiTHie 0 TOMOJIOTUU M TOMOJIOTAX, U30MEPUU U M30Mepax. XUMUYECKUuEe POpMysIbl U MOAETH
MOJIEKYJ B OPTraHUYECKON XUMUMU.

JemoncTpanuu. Mozienu MOJIEKyJ TOMOJIOTOB M U30MEPOB OPraHUYECKUX COCTUHEHUM.

Tema 2. Yri1eBo10poabl M UX NPUPOAHbIE UCTOYHUKH (214.)

[TpenenbHble yriieBoAOpoasl. AJKaHbl. AJIKaHBI: TOMOJOTHYECKUM Psijl, U30MEpUS U HO-
MEHKJIaTypa aJKaHOB. XMMHUYECKHE CBOICTBA alKaHOB (Ha MpUMepe METaHa U ITaHa): TOPEHUE,
3aMeIlEHNUE, pa3IoKeHUE U JeruapupoBanue. [[puMeHenne ankaHoB Ha OCHOBE CBOMCTB.

HenpenensHblie yrieBomaopoibl. AJIKEHbl. ODTHUJIEH, €ro MOJy4eHHE (JerHaApupOBaHUEM
3TaHa M JierujpaTanueit staHoia). XUMHUYECKUe CBOWCTBA 3TUiIeHa (oOeciBeunBaHe OpOMHOM
BOJIBI U PAcTBOpA NE€pMaHraHaTa Kajaus), Tuaparauus, noiumepusanus. [loaustumien, ero cBou-
CTBa U npuMeHeHue. [I[puMeHenne ATuiIeHa Ha OCHOBE CBOMCTB.

Ankanuensl U kayuyku. [loHsTue 00 ankaaneHax Kak yrieBoJopoJiax ¢ ABYMs ABOWHBIMHU
cBsA3AMU. XMMUYECKHEe CBOMcTBa OyTanueHa-1,3 u u3onpeHa: odeciBeunBaHre OPOMHOM BOJIBI U
noJiMMepH3aIus B Kayuyyku. Pesuna.

AJNKUHBI. ALIETUIIEH, €ro MOJy4YeHHe MUPOIU30M MeTaHa U KapOUIHBIM criocoOoM. XUMU-
YEeCKUe CBOMCTBaA alleTUJIEHA: ropeHue, odeciBeurBaHue OPOMHOM BOJIbI, IPUCOEINHEHUE XJIO-
poBofopoa u ruapatanys. [IpuMenenue aneTuiieHa Ha OCHOBE CBOMCTB. Peakuus noiaumepusa-
uu BUHWIXJIopHUaa. [IoJMBUHIIXIIOPU]T U €70 IPUMEHEHHE.

ApomaTuyeckue yriieBoopoabl, win apeHsl. benson. Ilomydyenue OeH3osa U3 LUKIIOTEK-
caHa W aleTwieHa. XMMHUYECKUEe CBOMCTBA O€H30J1a: TOpeHHe, rajlorTeHHPOBAaHNEe, HUTPOBAHMUE.
[TpumeHenne 6eH30J1a HA OCHOBE CBOMCTB.

ITpupoaHsbIil ra3 Kak TOIMBO. [IpenMymecTBo npupoAHOro rasa nepes IpyruMyA BHJIAMHA
torunea. CocTaB MPUPOIHOIO rasa.

Hedte. CoctaB u nepepaborka Hedprtu. Hedrenponykrsl. bensun u nonsitue 06 okTaHo-
BOM YHCIJIE.



Kamennslit yrons u ero nepepaborka. Kokcoxumuueckoe mpou3BOACTBO U €0 MPOLYKIHS.

JlemoncTpauuu. ['opeHue MeraHa, 3TuieHa, aneTwieHa. OTHOIIEHUE METaHa, dTUJICHA,
arieTuseHa U OeH30Jla K pacTBOPY IlepMaHraHara Kajius u OpomHoi Boze. [lomydenue stuneHa
peakiuei aeruapaTaliy 3TaHojda U JENOJUMEpU3AlMK MOJUATUIICHA, alleTUIeHa KapOuIHbIM
crocoboM. PaznokeHue kaydyka IpU HarpeBaHUM, UCIBITAHUE MPOAYKTOB Pa3JIOKEHUs HA He-
npenenbHocTh. Komnekius o6pa3os HeTr U HePTEPOTyKTOB.

JlabopaTopHble 3xkcnepuMeHThl. 1. OnpenesneHne 3J€MEHTHOIO COCTaBa OpraHMYECKHX
coequHenuil. 2. M3rotoBiieHre Mojesel MoJIeKysl yrieBoaopoaoB. 3. MccienoBaHue CBOWMCTB
Kayuyka. 5. O3nakomiieHue ¢ xkoywiekuusimu: «Hedts u nponykTsl e€ nepepaboTkny», «Kamen-
HBIN YroJib U IPOAYKTHI €0 NePEPadOTKI»

O06o0menne 3HAHUI MO0 TeMe «YTIIEBOJAOPOAbl U UX MPHUPOTHBIE HUCTOYHUKI.

KonTpoubHnas pabora Nel no Teme «YT1i1eBog0pObl U UX IPUPOIHBIE UCTOUHUKI

Tema 3. Kucsiopoa- u a3orcoaep:xaime opranudeckue coeqnnenus (304.)

Kucaopon conepskamme opranudyeckune coeqnHeHus (20uacos)

Opnnoaromuble cnupthl. [lonyyenune aTanona OpoKeHUEM TIIOKO3bI U TUApaTalueil FTue-
Ha. ['uapokcunpHas rpynna Kak GyHKIHOHaNbHAs. [IpeacraBieHue 0 BOJOPOIHON CBSI3U. XU-
MHUYECKHE CBOICTBa ATaHOJA: FOPEHHE, B3aUMOACHCTBUE C HAaTpUeM, 0O0pa3oBaHUE MPOCTHIX U
CJIOKHBIX 3()UPOB, OKKCIIEHUE B anbiaeruy. [IpuMeHenne 3TaHoa HA OCHOBE CBOWCTB. AJIKOTO-
JIU3M, €ro0 MOCIEACTBUS U IPEAYIPEXKICHHE.

MHoroatoMHble ciupThl. [NIMLIEpUH Kak MpeACcTaBUTEIh MHOTOAaTOMHBIX cnupToB. Kaue-
CTBEHHAsI peaKIisi HAa MHOr0OaTOMHbIE clIUpThL. [IpuMeHenue rnuuepuHa.

®enout. BzanmHoe BiIMsSHHE aTOMOB B MOJIEKYJie (peHOIIa: B3aUMOICHCTBHE C THAPOKCHIOM
HaATpuUs U a30THOM KucnoToi. [lonukonaencanus penona ¢ popmansaerugom B peHonbpopmab-
neruanyro cmouty. [Ipumenenue eHosa Ha OCHOBE CBOWCTB.

Anpaeruasl 1 KeToHbl. [lonyyeHne anbaerujoB OKMCIEHUEM COOTBETCTBYIOIIUX CIIUPTOB.
XVMHYECKUE CBOWCTBA allbJIETH/I0B: OKUCIIEHHE B COOTBETCTBYIOLIYIO KHUCJIOTY U BOCCTAHOBIIE-
HUE B cOooTBeTCTBYIOUIMi cnupt. [IpumeHenune ¢opmanblaeruia U ameraibJeruia Ha OCHOBE
CBOMCTB. [loHATHE O KETOHAX.

Kap6onossie kucnotsl. [lonyuenne kapOOHOBBIX KUCIOT OKHCIIEHUEM albJIETHI0B. XUMU-
YECKHE CBOICTBA YKCYCHOM KHUCIIOTHI: 00IIME CBOMCTBA C HEOPIraHUYECKUMU KUCIIOTAMH U Peak-
s arepudukanun. [IpuMeHeHne yKCyCHOM KHCIOThI HA OCHOBE CBOMCTB.

Crnoxuble 3¢upsl U xupbl. [lonydeHue cinoxHbIX 3(QUPOB peakuuedl 3TepuHuKaUu.
CrnoxHble 3(hupbl B IpUpoJIe, UX 3HaUeHHE. [IpuMeHeHune ciaoxKHbIX 3(UPOB Ha OCHOBE CBOMCTB.

Kupbr kak cioxuble 3pupbl. XUMHUYECKHE CBOMCTBA >KUPOB: TUIPOJU3 (OMBUICHUE) U
TUAPUPOBAHUE )KUJKUX KUPOB. [I[puMeHeHNEe KUPOB HA OCHOBE CBOMCTB.

YrneBonbl. YTIIeBOIbI, UX KiIacCU(pUKAIU: MOHOcaxapu bl (TI0K03a), Aucaxapuisl (ca-
Xapo3a) U NojMcaxapuabl (Kpaxmaja U LEeJUI0103a). 3HaueHUe yIIIeBOI0B B )KMBOM MPUPOJIE U B
JKU3HU YEJIOBEKa.

['mroxo3a — BeIecTBO ¢ JBOWCTBEHHON (DyHKIMEH — ambAeru1ocnupT. XUMUYECKHUEe CBOIi-
CTBA TJIFOKO3bl: OKHCIIEHUE B IIIIOKOHOBYIO KHCIIOTY, BOCCTAaHOBJIEHUE B COPOUT, OpoxkeHue (Mo-
JIOYHOKHUCIIOE U CIUPTOBOE). [IpMeHeHune I1toKo3bl Ha OCHOBE CBOMCTB.

Jucaxapunpl u nonucaxapuabl. [loHsATHE O peakIMsIX MOJUKOHAECHCAIMU U THAPOJIN3a Ha
IIpUMeEpE B3aUMONPEBPAIICHUN: TJIF0K03a <=>TI0JIUCaXapHIl.

JemoncTrpanuu. OkucieHue cnupra B anpaern. KauectBeHHast peakus Ha MHOT0aToM-
Hble cnupThl. PacTBOpUMOCTH (eHOMa B BoJE MpHU OOBIYHOM TeMIiepaType U IMpU HarpeBaHHM.
KauectBennsle peakiuu Ha (eHon. Peakius «cepeOpsHOro 3epkajia» ajabAeTUI0B U TIIOKO3bI.
OxucneHue ajiabJerujoB U TIIOKO3bI B KUCIOTHI ¢ ToMolbio ruapokcuaa meau (). Iomyyenue
YKCYCHO-3TUJIOBOTO M YKCYCHO-HM30aMuioBoro s¢upos. Komnexkmus s¢upnsix macen. Kaue-
CTBEHHAsI peaKI[usl Ha Kpaxmail.

JlaGopaTropHble 3kcnnepuMenThl. 6. CBOKCTBA 3THIIOBOrO cnupTa. 7. CBOMCTBA TIIMIEPHU-
Ha. 8. CBoiicTBa Qopmanbaeruna. 9. CpoiictBa ykcycHo#l kucnotel. 10. CBoiicTBa xupos. 11.
CgoiicTBa TmoKk03b1. 12. CBoOMCTBa KpaxMara.



O0o0menne 3Hanni no teme «Kucnopoacoaepxaiiye OpraHnYeCKue COEANHEHN U UX
MPUPOAHBIE UCTOUHUKH.

KonTpouabsnas pabora Ne2 nmo teme «Kuciopoconepskaniyue opraHM4eCKie COeIuHEHUS
Y UX TPUPOJAHBIC HCTOUHUKH.

A3oTcoaepixainye coeJUMHEHUs] M UX HAXOKIeHHne B :kuBoil npupoae (104.)

Awmunsbl. [Tonarue 06 amunax. [lomydeHne apoMaTHyecKoro aMMHa — aHWJIMHA — U3 HUTPO-
OeH301a. AHWIMH KaK OpraHM4eckoe OCHOBaHUE. B3auMHoe BIMsIHUE aTOMOB B MOJICKYJIE aHU-
JMHA: 0CJa0JICHHEe OCHOBHBIX CBOMCTB M B3aUMOJCHCTBHE ¢ OpoMHOM Bojoi. [Ipumenenne anu-
JIMHA HAa OCHOBE CBOMCTB.

AmuHokuciotel. benku. TlomyueHne aMMHOKHUCIIOT U3 KapOOHOBBIX KUCIIOT M THAPOIA30M
0eKOB. XMMHYECKHE CBOMCTBA aMHHOKHCIIOT KakK aM(OTEpPHBIX OpPraHMYECKUX COCAMHEHUI:
B3aUMOJICHCTBUE CO IIEJI0YaMU, KUCIOTaMH U JAPYr C ApYroMm (peaxius MOJMUKOHICHCAIINH).
[lentuanas cBsi3b U oMNENTU bl [[puMeHeHnEe aMMHOKHUCIIOT Ha OCHOBE CBOMCTB.

['eneTnueckas CBSA3b MEXKY KJIACCAMHU OPraHUYECKUX COCIAUHECHUM.

JdemoncTpauuu. B3auMojelicTBue aMmMuaka M aHWIMHA C COJISTHOM KHUCIOTOM. Peakuus
aHWIMHAa ¢ OpoMHOHN BOJOH. /loka3arenbcTBO HaMM4Ms (DYHKIIMOHAIBHBIX TPYII B PacTBOPax
aMUHOKHCIIOT. PacTBopenue u ocaxaeHue 6enkoB. Mozaenb mosnekynsl JJHK.

Jladoparopuble 3kcniepuMenThl. 13.1BeTHbIC peakiuu OEIKOB: KCAaHTONMPOTEHHOBAS U
OouyperoBas. ['openue nTuubero nepa u mepcTsiHod HUTH. 14.0Ocaxaenne 6eIKoB.

IpakTnyeckasipadoraNel «VneHTHhUKAINS OPraHUYECKUX COSAUHEHUI.

O06o0menne 3HAHUI O TeMe «A30TCOJIEpPIKAIUE COCAMHEHUSI U UX HAXOXKICHUE B KH-
BOU IIPUPOJED.

KonTpoabsHnas padora Ne3 mo temMe «A30TcoepKallle COSUHEHHUS U UX HAXOXKJECHUE B
JKUBOU IIPUPOIE».

Tema 4.0pranuyeckasi Xumus 1 001ecTBo (7 4acos)

buorexnonorus. Ilepuoasl pazButus. Tpu HampaBiieHUs OMOTEXHOJIOTHUHU: TCHHAs MHXKe-
Hepusl, KJIETOYHAsT MHXKeHepHsi, Ouonornueckas urxenepus. MO u TpaHCreHHas TpOAYKLHUS,
KJIOHUPOBaHHUE.

Knaccudukanus nomumepoB. MckyccTBeHHble monaumepbl. [lomyueHne MCKYCCTBEHHBIX
MOJIMMEPOB, KaK MPOIYKTOB XUMUUYECKONW MOJIU(PUKAIIUN TPUPOJTHOTO TTOJIMMEPHOTO ChIpbs. Hc-
KYCCTBEHHBIE BOJIOKHA (alleTaTHBIN MIENK, BUCKO3a), X CBOICTBA U MPUMEHEHHE.

Cunrerndeckue noauMepsl. [lonydeHne CHHTETHYECKUX TTOTUMEPOB PEAKITUIMHU TTOJIMME-
pu3aluy U noaukoHaeHcanuu. CTpyKTypa NOJMMEPOB: JUHEHHAsA, Pa3BETBIEHHAS U MPOCTPAH-
cTBeHHas. [IpencTaBuTeNn CHHTETUYECKUX IJIACTMACC: MOJUATHIEH HU3KOTO U BBICOKOTO JaB-
JIEHUs1, TOJUIIPONMWIIEH U MONUBUHUIXJIOpUI. CHHTETUYECKHE BOJIOKHA: JTaBCaH, HUTPOH M Ka-
MIPOH.

JemoncTpanuun. Komiekius mactMace U u3enuid u3 HUX. KoJleKIum UCKYCCTBEHHBIX BOJIO-
KOH U u3leiani u3 Hux. Pacro3sHaBaHue BOJIOKOH U U3JeUil U3 HUX. Pacmo3HaBaHe BOJIOKOH II0
OTHOILIEHUIO K HAarPEBAHUIO U XMMUYECKUM PEaKTUBaM.

IIpakTuyeckas padora Ne2. Pacnio3HaBaHue 11acTMacce U BOJIOKOH.

O0o00menue 3Hanuii Mo Teme «OprannyecKas XUMHs U OOIIECTBOY.

Hrorosas konTposibHasi padora Ne S 3a kype 10 kiaacc.

Bcero: 65 yacos

TeMaTnuyeckoe MJIAHMPOBAHUE

Ne Pa3nen(Tema)

1. Tema 1. IIpeamer opranuydeckoit xumun. Teopusi crpoeHust opranuye-
CKHUX coeuHeHuii (74)

2. Tema 2. Yri1eBoa0poAbI M X NPHPOJAHbIE HCTOYHUKH (21 yac)

3. Tema 3. Kuciopoa- u a3orcoaep:xkamme OpraHu4ecKue cOeJHHECHHUS U
UX NpupoaHbie HCTOYHUKH (30 yacoB)




\ Tema 4. «Oprannyeckass XuMus 1 001mecTBo» (7 4acoB)
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