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Xumus -oqHa U3 (PyHAAMEHTANbHBIX HAyK, PAcKpBIBAIOIINX OOBEKTHBHYIO KapTHUHY
pa3BUTUS MaTE€PUAIBHOIO MHpA, COCTABISET HEOTHEMJIEMYIO YacTh OOIICUEIOBEYECKOM
KyneTyphsl. [loaTOMY OCHOBOMOMNararomnas 3ajaa4a y4eOHOro MnpeaMeTa XUMHUH CPEIHEH HIKOJIbI
COCTOMT B BOOPYXCHUHM YyYalIUXCS CHCTEMOW 3HAHUH O BaXHEHIINX 3aKOHOMEPHOCTSIX
XMMHYECKON HayKH, €€ MeTO1aX MCCIICIOBAHUS U UCTIOIB30BaHUS JOCTHKEHUI B IPOTPECCHBHOM
pa3sBUTHH OOIIECTBA.

Pabouas nporpamma y4yeOHOro kypca xumuu i 10 Kiacca cocTaBieHa Ha OCHOBE

HOPMATUBHBIX JOKYMCHTOB:

-Oenepanbablit 3akoH oT 29 nexadps 2012 roga 3a Ne 273-D3 «O6 obpazoBanuu B Poccuiickoit
Oenepanuny» (nanee - Genepanbublil 3aKkoH Ne 273-D3),

- nmpuka3 MuHucrepcTBa oopazoBanus u Hayku Poccuiickoit denepanuu (nanee - MunoobpHayku
Poccun) ot 9 mapta 2004 roga 3a Ne 1312 «O06 yTBepkaeHuu ¢enepaabHOro 6a3ucHOro yueoHoro
wia"a» (10-x-11-x knaccoB);

- npuka3 MuHoOpHayku Poccum ot 5 mapra 2004 roma 3a Ne 1089 «O0 yrBepKaeHUU
(benepasbHOro KOMIIOHEHTa TIOCYJapCTBEHHBIX CTaHAApPTOB HAyalbHOIO OOIIEro, OCHOBHOI'O
obmero u cpeaHero (mojHoro) odmiero oopazoanus» (10-x-11-x knaccos);

- IPUMEPHON OCHOBHOM 00pa30BaTEILHOM CpeTHEro 001Iero o0pa3oBanus (IIPOTOKOJ OT 28 HIOHS
2016 1. 3a Ne 2/16-3)

- [Ipuka3 MunucrepctBa oOpa3oBanus U Hayku Poccuiickoit @eneparu (MunobpHayku Poccnn)
or 17 mas 2012 r. N 413 r. MockBa "O06 yTBepkJIeHUH (eaepaTbHOI0 IoCy1apCTBEHHOTO
00pa3zoBaTeNbHOrO CTaHIapTa cpeaHero (oJHoro) odmiero oopasopanus"

- [Ipuka3 MunuctepctBa oOpasoBanus 1 Hayku PO ot 29 nekabps 2014 r. N 1645

"O BHeceHUH U3MEHEHH B mpruka3 MuHHIcTepcTBa 00pazoBaHus U Hayku Poccuiickoit
@eneparun ot 17 mas 2012 r. N 413 "O6 yrBepkaeHUU (eaepalbHOro rocyIapCTBEHHOIO
00pa3oBaTeNbHOrO CTaHIapTa cpeaHero (moJHoro) odiero oopasopanus"

- IIpuka3 MunucrepcTBa o0pa3oBanusa u Hayku Poccuiickoit ®enepanuun ot 31 mapra 2014 r.
Ne253( ¢ wm3MeHeHMAMN) «O6 yTBepkIeHUU (enepaTbHOro IMepeyHs y4eOHHUKOB,
PEKOMEHYEMBIX K  HCIIOJIB30BAHMIO TIPU  PEANU3alUM  HMMEIOIUX TOCYJapCTBEHHYIO
aKKpeIuTaluio 00pa3oBaTeNIbHBIX IPOrpaMM Ha4yajabHOTO OOIIEro, OCHOBHOTO OOIIET0, CPETHETO
0011ero 0Opa3oBaHUsY.

- IloctanoBnenue I'maBHoro canuraproro Bpaya P® ot 29.12.2010 Ne 189 «O06 yrBepxaeHIH
CanlluH 2.4.2.2821-10 "CaHuTapHO-3IHMJIEMHOJIOTHYECKHE TpeOOBaHUA K YCIOBUSAM U

opraHu3ary o0ydeHus B 001eo0pa3oBaTeIbHBIX YIPEIKICHUAX "



- Tlopsaka opraHu3alil M OCYILECTBJICHHUS 00pa30oBaTeNbHOM AEATEIbHOCTU IO OCHOBHBIM
o0mieo0pa3oBaTeIbHBIM TpOrpaMMaM - 00pa30BaTENBHBIM MPOrpaMMaM HAYaJIbHOTO OOIIEro,
OCHOBHOT'O OOIIETO U CPeIHEro 001Iero 00pa3oBaHus, yTBEPKACHHOTO MPUKa30M MUHUCTEPCTBA
npocsemenus: PO or 22 mapra 2021 r. N 115;

- IIpukaz MunuctepctBa npocsemenusi Poccuiickoir @enepanyu ot 11.12.2020 Ne 712 "O
BHECCHUU H3MEHEHUII B HEKOTOpble (herepanbHble TOCYAapCTBEHHBIE 00pa3oBaTeIbHBIE
CTaHJapTHI 00Iero oOpa3oBaHMs MO BOMPOCAM BOCIIMTaHUS oOyuarommxcs'" (3apeructpupoBaH
25.12.2020 Ne 61828);

- [loctanoBiienue I'1aBHOroO rocy1apCTBEHHOIO CaHUTapHOTO Bpada Poccuiickoit denepanun ot
10.07.2015 No26 «O6 yrBepxkaenuu Can.llun 2.4.2.3286-15 «CaHUTapHO-ITUAEMHUOIOTHUECKUE
TpeOOBaHUS K YCIOBHUSAM M OpraHu3alu OOY4YeHHs M BOCIUTAHHUA B OpraHU3AIUAX,
OCYIIECTBIISIONIMX  OOpa30BaTeNbHYI0 JAEATEIBHOCTh IO  aJanTHUPOBAHHBIM  OCHOBHBIM
0011eo0pa3oBaTeIbHbIM MpOrpaMMaM Jijisi 0Oy4YaroIIUXCsl C OTPAaHUYEHHBIMH BO3MOKHOCTSIMU
3/10pOBbSI»;

- CcanurapubeiMu nipaBuiiamu CII 2.4.3648-20 "CanutapHO-31H1EMUOJIOTHYECKUE TPEOOBAHUS K
OpraHM3alMsIM BOCHUTaHUS U OOy4YEHHS, OTIbIXa M O3JOPOBIICHUS JETeH U MOJOJeKH",
TpeOOBaHUSIMU K OpraHH3aluu O00pa30BaTEIBHOrO MpOIlecCa CAaHUTAPHBIX MPaBHI U HOPM
CanlluH 1.2.3685-21 "I'urnennyeckue HOpMaTUBbI U TPEOOBaHNUS K 0OecreueHII0 0€3011aCHOCTU

U (w1n) 6e3BpeTHOCTH IS YesioBeKa (haKTOPOB CpeJibl OOMTaHuA";

- IlpumepHble OCHOBHBIE 00pa3oBaTelbHbIE IMPOrpaMMbl OCHOBHOTO OOIIEr0 W CpEIHEro
(momHOTO) 00IIIEr0 00pa3oBaHus (B COOTBETCTBUU cO CT. 14 1.5 3akona Poccuiickoii deneparuun
«O0 oOpaszoBanuu B Poccuiickoit denepanuny).

Y4eOHuk:

O.C.I'abpuensu, UI'. OctpoymoB, C.A. Cnankos, Xumus. 10 xiacc. ba3oBblit ypoBeHb:

yue0. st OY - M.: [Ipocsemenue , 2019.

N3yuenne XxuMuu Ha 6a30BOM YpOBHE CpeAHEro (MOJIHOro) obIero oopa3oBaHus HalpaBlIEHO
Ha JOCTUKECHUE CIEAYIOIINX LEeH:
- OCBOCHME 3HAaHMH O XMMHYECKOM COCTAaBIAIOIIEH ECTECTBEHHOHAy4YHOW KapTUHBI MHpA,
BAKHEUIINX XUMHYECKUX MOHATHAX, 3aKOHAX U TEOPHUSIX;
- OBJaJICHME YMEHHMSIMU INPUMEHATh MOJYYEHHbIE 3HAHMUA JUISI OOBSACHEHHs Pa3HOOOpPa3HBIX
XUMUYECKHUX SIBIICHUN U CBOWCTB BEILECTB, OLEHKU POJIM XUMHUU B PAa3BUTUU COBPEMEHHBIX

TEXHOJIOTHH 1 IIOJIYYCHHUHN HOBBIX MAaTCPHAJIOB;



- pa3BUTHE IO3HABATEIbHBIX HHTEPECOB U HMHTEIUIEKTyaJbHBIX CIOCOOHOCTEH B Hpolecce
CaMOCTOSITENIFHOTO TPUOOPETEHUS] XUMHUYECKUMX 3HAHUM C MCIOJIb30BAaHUEM PA3IUYHBIX
UCTOYHUKOB HH(OPMAIUH, B TOM YHCII€ KOMITbIOTEPHBIX;
- BOCIIUTaHHE YOEXJAEHHOCTH B IO3UTUBHOW POJIM XMMHMU B KH3HH COBPEMEHHOro OOIIECTBa,
HE00XO0IMMOCTH XMMUYECKH TPAMOTHOI'O OTHOILIEHHSI K CBOEMY 3/I0POBbIO U OKPY’KalOILIeH cpelie;
- IPUMEHEHME [TOJIyYEHHBIX 3HAaHUI U YMEHUMN 1J1s1 O€3011aCHOT0 MCII0JIb30BAHMSI BELLIECTB
Y MaTepHaJioB B OBITY, CEJILCKOM XO35HCTBE U Ha IPOU3BOJICTBE, PEIICHUS IIPAKTUYECKHX 3a7a4 B
IIOBCCIHEBHOM JKHU3HM, IPENYNPEXKACHUS SIBICHUM, HAHOCAIIMX BPEX 3J0POBBI0 YEIOBEKA U

OKpY>Kalolleu cpene.
Onucanue mecma yuednoz2o npeomema

KosaunuectBo yacos: 1o nmporpamMmme  6a3oBbiii ypoBeHb 10 kiacc - 34 yaca B rof, 1 yac B

Henemo, 11 knacc - 33 yaca B roa, 1 yac B Hexelnio.
@DopMbl OPraHu3anuy y4eOHbIX 3aHATHH
Ypok — Jieknusi, ypok — Oecena, ypok ¢ UCIIOJIb30BaHHEM yU4eOHOro KHHO(UIIbMA,
YPOK TEOPETHYECKHUX WA MPAKTHUICCKUX CAMOCTOSITEIILHBIX padoT (MCCIIEOBATEIHCKOTO THITA),
naboparopHas paboTa, MPaKTUIECKUX padoT, SKCKYPCHsl, CEMUHAp, MHUCbMEHHAas MPOBepKa, 3a4eT,

3aueTHBIE MPAKTUYECKHE U JJabopaTopHble pabOThl yueOHas KOoH(epeHI s, TpoOIEeMHBIH YpPOK.

ITpoekTHbIE pabOTHI.

@opMBbI M BHIBI KOHTPOJIA

CornacHo ycTaBy HIKOJIBI M JIOKAILHOMY aKTy 0Opa30BaTENbHOTO YUPEKIECHHUSI OCHOBHBIMH
BH/IAMH KOHTPOJISl CUUTATh meKywuii (Ha KaKIOM ypoKe), memamuieckutl (OCyIIeCTBISETCS B
NEePUO U3YUCHUS TOW UM WHOU TEMBI), npomedcymounsii (OTpaHUIUBAETCS paMKaMH YETBEPTH,
TIOJIYTOJTUS ), UMo2oablil (B KOHIIE TOQ).
"  WHAWBUIYAJIBHBIN OIPOC
* (pOoHTaIBHBIN ONPOC
" caMmocTosTeNIbHas paboTa
" TecT

" [pakTHueckas paboTa



1. Ilnanupyemble  pe3yJbTaTbhl OCBOEHHS  OOYYAWIIUMHUCA  OCHOBHOM
o0pa3oBaTe/ibHOI MPOrpaMMbI CpeIHEro o01ero 0opa3oBaHus

1. JInyHocTHBIE:

TOTOBHOCTh U CIIOCOOHOCTH OOYYalONmUXCsl K CAMOPA3BUTHIO U CAMOBOCIIUTAHUIO B
COOTBETCTBUU C 00IIEYETIOBEUSCKIUMH IICHHOCTSIMU U HJI€AIAMHU TPAKIAHCKOTO 00IIeCTBa;
NPUHATHE U pealln3alis EHHOCTEH 3J0pOBOTO U 0€30IacHOTO 00pa3a KU3HU, OEpEKHOE,
OTBETCTBEHHOE W KOMIICTCGHTHOE OTHOIICHHE K COOCTBEHHOMY (H3UYECKOMY U
MICUXOJIOTHYECKOMY 3JI0POBBIO;

HETPUSATHE BPETHBIX MPUBBIYEK: KYPEHUS, YIOTPEOICHUS alIKOT0JIsl, HAPKOTUKOB.
YBKEHHE K CBOEMY HapOJy, YyBCTBO OTBETCTBEHHOCTH mepen PoauHOi, ropmoctu 3a
CBOW Kpaii, CBOr0 PojinHy, poIuioe 1 HacTOsIIee MHOTOHAIIMOHAIBHOTO Hapoaa Poccuu;
NPUHITHE  TYMAaHUCTHYECKUX  I[ICHHOCTCH,  OCO3HAHHOE,  yBKHUTEIbHOEC U
T00pOXKeIaTeIbHOE OTHOIICHUE K APYroMy YeJIOBEKY, €r0 MHEHUIO, MUPOBO33PEHUIO;
CIOCOOHOCTH K COTIEPEKUBAHHIO U (POPMUPOBAHKE MO3UTHBHOTO OTHOIICHUS K JIFOISIM, B
TOM 4YHCJE K JIM[[AM C OTPaHWYCHHBIMU BO3MOXXHOCTSIMH 3JIOPOBbSI M HHBAJIHJIAM;
OepekHOE, OTBETCTBCHHOE M KOMIIETCHTHOE OTHOIICHHE K (U3MYECKOMY U
MICUXOJIOTHYECKOMY 3JI0POBBIO IPYTHX JIFOJICH, YMEHHE OKa3bIBaTh MIEPBYIO TIOMOIIIb;
pa3BUTHE KOMIIETCHIIMA COTPYTHUYECTBA CO CBEPCTHUKAMHU, IETHMHU MIIAIIICTO BO3pACcTa,
B3pOCIIBIMH B 00pa30BaTeNbHOM, OOMIECTBEHHO MOJIE3HOH, YUeOHO-UCCIIeI0BATENbCKOH,
MPOEKTHOM M IPYTUX BUAAX ACSITENbHOCTH.

MHPOBO33PEHHE, COOTBETCTBYIOIIEE COBPEMEHHOMY YPOBHIO pPa3BUTHS  HAyKH,
3HAYUMOCTHU HAyYKH, TOTOBHOCTb K HAYUYHO-TCXHHUYCCKOMY TBOPUCCTBY, BJIAJACHUC
JIOCTOBEPHON HH(OpMAIME O MepeAOBbIX JOCTHKEHHUSIX M OTKPBITUSX MHUPOBOUH U
OTEUYECTBEHHOW HAayKH, 3aMHTEPECOBAHHOCTh B HAYYHBIX 3HAHUAX 00 YCTpOICTBE MUpa U
00111eCTBA;

TOTOBHOCTh M CIIOCOOHOCTh K OOpa3oBaHWIO, B TOM 4YHCJIE caMOOOpa3OBaHHIO, Ha
MPOTSKEHUH BCEH JKU3HH; CO3HATENILHOE OTHOIIEHHE K HEMTPEPHIBHOMY 00pa30BaHUIO KaK
YCIIOBUIO yCTIEUTHOW MPo(dhecCHOHATBEHOM U 00IIECTBEHHON ASITENFHOCTH;
JKOJIOTHYECKAs KYyJbTypa, OCEpeXHOe OTHOMICHUS K POJHOH 3emiie, TPHPOIHBIM
oorarctBaMm Poccuu u MHpa; MIOHUMaHHWEC BIIMAHUA CONUAJIBHO-OKOHOMUYCCKHUX ITPOLCCCOB
HA COCTOSIHME MPHPOJAHONH W COIMAIILHON Cpeibl, OTBETCTBEHHOCTh 3a COCTOSHUE
MPUPOIHBIX PECYPCOB; YMEHHSI U HABBIKK Pa3yMHOTO MPUPOIONOIH30BAHMS, HETEPIIUMOE
OTHOIIIEHUE K JIEUCTBHIM, TPUHOCSIIMM BpEJ] KOJIOTHUH; TPUOOPETEHHE OTBITa YKOJIOTO-

HaHpaBHeHHOfI JACATCIIBHOCTH,



e OCO3HAHHBIM BBIOOP Oyayiel nmpodeccuu Kak MyTh U CIOCO0 peanu3ainuu COOCTBEHHBIX
JKHU3HCHHBIX ITIJIAHOB,

e MOTPeOHOCTb TPYAUTHCS, YBAKEHUE K TPYLY U JIOASIM TPYZAa, TPYAOBBIM JTOCTHIKEHUSM,
J0OPOCOBECTHOE, OTBETCTBEHHOE M TBOPYECKOE OTHOIIECHUE K Pa3HBIM BHIAM TPYAOBOM

JACATCIIbHOCTH.

2. [To3HaBaTe/IbHbIE YHHBEPCAJIbHbIE y4eOHbIE 1eiicTBUS
BohinycKkHUK HAy4YuTCH:

—  HUCKaThb M HaXOAUTh 00OOIIEHHBIE CIIOCOOBI PEIICHUS 3a7a4, B TOM YHUCIIE, OCYIIECTBISTh
pa3BepHYTHI HH(POPMAIIMOHHBII TOHUCK M CTaBUTh Ha €ro OCHOBE HOBBIE (yueOHBbIE U
MO3HABATEIIbHbBIC) 3a1a4H;

— KPUTHMYECKM OLEHUBaTh U MHTEPIPETUPOBATh HH(OpPMALMIO C pa3HbIX [O3ULUH,
pacro3HaBaTh U (PUKCUPOBATH MIPOTHBOPEUUS B HH()OPMAIIMOHHBIX HCTOYHHUKAX;

—  HUCIOJIb30BaTh pA3IUYHbIE MOJIEIbHO-CXEMAaTUYECKUE CpPEICTBA [UIsl MPEJCTaBICHUS
CYIIECTBEHHBIX CBSA3EH U OTHOIIEHUH, a TAK)KE MPOTUBOPEUUH, BBISIBJICHHBIX B MH(POPMAIIHOHHBIX
HCTOYHHKAX,

— HaxXOJUuThb W MPHUBOJUTH KPUTHUYCCKUC ApTYMCHTBI B OTHOIICHUHA IIGfICTBHfI u CY)KIICHI/Iﬁ
JIPyroro; CHOKOMHO M pa3yMHO OTHOCHUTBCS K KPUTHYECKUM 3aMEUYaHUsIM B OTHOIICHUH
COOCTBEHHOTO CY)KJIEHUsI, paCCMaTPUBATh UX KaK Pecypc COOCTBEHHOTO Pa3BUTHS;

— BBIXOOWUTH 3a paMKH y‘~I€6HOl"0 npeaMerTa U OCyHIECTBJIATH ueneHaHpaBneHHmﬁ ITIOHUCK
BO3MOXKHOCTEH JIJIsl IIMPOKOI0o IEpeHoca CPeICTB U CIIOCOOOB JeCTBHS;

—  BBICTpamBaTh MHANBUAYAIbHYIO 00pa30BaTENbHYIO TPACKTOPHUIO, YUUTHIBASI OTPAHUYCHUS
CO CTOPOHBI APYIMX YYACTHUKOB U PECYPCHBIE OIPAHUYEHHS;

— MCHATDH U YACPIKUBATDH Pa3HbIC ITIO3UIIHNU B MMO3HaBaTeILHOMI JACATCIIBHOCTH.

3. KomMyHuMKaTHBHbIE YHHBepPCAJbHbIEe yUeOHbIe JAeiicTBUS
BoinycKHUK HAy4YuTCH:
—  OCYHIECTBJISTH JISTIOBYIO KOMMYHHKAIIUIO KaK CO CBEPCTHUKAMH, TaK U CO B3POCIBIMHU (KaK
BHYTpH 00pa30BaTEIHbHON OpTraHM3allid, TaK W 3a €€ MpeaeiaMu), MoJ0upaTh MapTHEPOB IS
JIEIOBOM KOMMYHUKAIIUA HUCXOJsl U3 COOOpakeHUH pe3yabTaTHBHOCTH B3aMMOJICHCTBHS, a HE

JIMYHBIX CHMHaTHﬁ;



— [pH OCYHICCTBJICHHH TPYIIOBOH pabOThl ObITh KaK PYKOBOAUTEICM, TaK U WICHOM
KOMaH/bl B pa3HbIX poJIsiX (Fe€HepaTop MJeH, KPUTHUK, UCIOJHUTEIND, BBICTYNAOIINM, SKCIEPT U
T.1.);

—  KOOPIMHHPOBATh M BBINOJHATH pPabOTy B YCIOBHUSAX pEaJbHOTO, BUPTYAIHHOTO |
KOMOMHHPOBAHHOTO B3aUMO/ICHCTBUS;

- Pa3BCPHYTO, JIOTUYHO W TOYHO MH3JIaratb CBOIO TOYKY 3pCHHUA C HCIOJb30BAHUCM
AACKBATHBIX (YCTHBIX u HI/ICBMGHHBIX) SA3BIKOBBIX CPCACTB,

—  pacro3HaBaTh KOH()JIMKTOTEHHbIE CHTyallid W MPeIOTBpaIlaTh KOH(MDIMKTBI 10 HX
aKTHBHOW (a3bl, BBHICTPAMBATh [CJIOBYID M O0pa30BaTCIbHYI0 KOMMYHHKAIMIO, H30eras

JIMYHOCTHBIX OLICHOYHbIX Cy)KI[GHPIﬁ.

IIpexmeTHbIe:

B pe3syabTtare m3yuenusi yyeOHOro mpeamera «XuMHs» Ha YPOBHe cCpelHero o01ero
o0pa3zoBaHus:
BbInycKHUK Ha 62a30BOM yPOBHE HAYYHTCH:

—  packpbIBaTh Ha IpUMepax posib XUMHUH B (POPMUPOBAHUM COBPEMEHHON HayYHOU KapTHUHbI
MHpa U B IPAKTUYECKOHN ACATEIBHOCTH YEIOBEKA;

- ACMOHCTPHUPOBATH HA IPUMEPAX B3AUMOCBA3b MCIKAY XUMHUEH 1 APYruMu €CTCCTBCHHBIMU
HayKaMu;

—  pacKpbIBaTh Ha MPUMEPAX MOJIOKEHUS TEOPUHN XUMUUecKkoro ctpoeHust A.M. bytieposa;

— noHuMarb Qusnueckuit cmpicn Ilepuogumueckoro 3axona [[.V. MenaeneeBa u Ha ero
OCHOBE OOBSICHATEL 3aBUCUMOCTEL CBOMCTB XMMHYECKHUX DJIEMEHTOB U O6p330BaHHI)IX MU BE€UICCTB
OT 2JIEKTPOHHOTO CTPOEHUS aTOMOB;

—  OOBSACHATH NPUYMHBI MHOT0OOpa3us BELIECTB Ha OCHOBE OOIIMX MPEACTAaBICHUH 00 MX
COCTaBE€ U CTPOCHUH;

— TNPHUMEHATH IIpaBUJIa CUCTEMATUYECKOM MEXIYHAPOAHOW HOMEHKJIATyphl KaK CpEICTBa
pa3InYeHus U UICHTU(UKAIIMH BELECTB [0 UX COCTaBYy U CTPOEHHUIO;

—  COCTaBIISITh MOJIEKYJSIPHbIE M CTPYKTypHbIE (DOPMYJBI OpraHMYECKHX BELIECTB Kak
HocuTene WH(pOpMalMu O CTPOCHHUM BEIIECTBA, €ro CBOMCTBAX M MPHHAJICKHOCTH K
OTpeieIEeHHOMY KJIacCy CO€TMHEHUM;

—  XapaKTepu30BaThb OPIraHUYECKUE BEIIECTBA II0 COCTAaBY, CTPOCHHUIO M CBOMICTBaM,

YCTaHAaBJIMBATb NPUYNHHO-CJICACTBCHHLIC CBA3U MCKAY JAHHBIMU XapPAKTCPUCTUKAMU BCILCCTBA,



— TPHUBOAUTH NPUMEPHl XUMHUYCCKHX PEAKIUil, PACKPHIBAIONINX XapaKTepHBIC CBOMCTBA
TUIMYHBIX TPEICTaBUTEICH KJIACCOB OPTaHMYECKHUX BEIIECTB C LENbI0 WX HICHTU(DUKALUU H
00BsicHEHUS 00J1aCTU IPUMEHEHUS;

—  MIPOTHO3MPOBATh BO3MOXKHOCTH IPOTEKAHHMS XMMHUYECKHX PEaKIMi Ha OCHOBE 3HAHHH O
THUIIaX XMMHUYECKON CBSI3H B MOJIEKYJIaX PEareHTOB U X PEaKIMOHHON CIIOCOOHOCTH;

—  HCIOJIb30BaTh 3HAHUS O COCTaBe, CTPOCHWU M XUMHUYECKHX CBOWCTBAX BEIIECTB IS
0€3011aCHOTr0 MPUMEHEHUS B IPAKTHUECKON JeSITeTbHOCTH;

—  NIPUBOJAUTH IPUMEPHI MPAKTUYECKOTO MCHOIb30BaHUS MPOJIYKTOB IEepepadOTKU HEPTH H
HPUPOTHOTO ra3a, BBICOKOMOJICKYJISIPHBIX COSAMHEHHH (TTOJIMATHIICHA, CHHTETHYECKOTO KaydyKa,
alleTaTHOTO BOJIOKHA);

—  TIPOBOJMTH OMBITHI IO PACIIO3HABAHHUIO OPTAHWYECKHUX BEIIECTB: TIUIEPUHA, YKCYCHOMH
KUCIIOTBI, HEMIPEACTbHBIX JKUPOB, TIIIOKO3bI, KpaxMaia, OSJIKOB — B COCTaBE MUILEBBIX MPOTYKTOB
¥ KOCMETHYECKHX CPEJICTB;

—  BIAJCTh NMpaBWIAMH U MpHEMaMHU 0e30MacHON paboThl ¢ XUMHUYECKUMH BEIIECTBAMH U
1a00paTOPHBIM 000PYIOBaHHUEM;

—  YCTaHaBJIHMBATh 3aBUCHMOCTbh CKOPOCTH XUMHYECKOH PEaKIMU U CMEUICHUS XUMHYECKOTO
PaBHOBECHSI OT Pa3IMYHBIX (DAKTOPOB C LENBIO ONPEIEICHHS ONTHMAIBHBIX YCIOBHI MPOTEKAHUS
XUMHYECKHX MPOIIECCOB;

—  TIPUBOJUTH MPUMEPHI TUAPOIN3A COJICH B TIOBCEIHEBHOM KI3HH YEIIOBEKA,

— TPUBOIUTH TPUMEPHl OKUCIUTEIbHO-BOCCTAHOBUTENIBHBIX pEakUuil B MPHUPOJE,
IPOM3BOJICTBEHHBIX MPOIIECCaX U JKU3HEAEATEIbHOCTH OPTaHU3MOB;

— TIPUBOIUTH TPUMEPH XHMHYECKHX pPEaKIWH, pPAaCKPBIBAIOIMIMX OOIIMEe XUMHUYECKUE
CBOICTBA MPOCTHIX BEIIECTB — METAIIJIOB U HEMETAIIIOB;

— TPOBOAMTH pacyeThl Ha HAXOXAECHHUE MOJIEKYSIpHOW (OpMyIbl yriaeBoJopoaa Io
IOPOAYKTaM CTrOpaHHsl M MO €ro OTHOCHUTENIbHOW IJIOTHOCTH M MAacCOBBIM JIOJIIM 3JEMEHTOB,
BXOJISIIIIUX B €T0 COCTAB;

—  BIAJETh NpaBHUJIaMH OE30MACHOTO OOpalIeHUs C EIKUMH, TOPIOYMMH M TOKCHYHBIMHU
BEIIECTBAMHM, CPEJACTBAMHU OBITOBOM XUMHUU;

—  OCYHIECTBIATh MOMCK XHMMHYECKOH HWH(pOpMalUU IO HA3BaHUSAM, HACHTH(PHKATOPaM,
CTPYKTYPHBIM (hOpMYyJiaM BEIECTB;

— KpHUTHYECKH  OIICHWBAaTh W  HMHTEPIPETHPOBATH  XHMHYECKYI0  WH(POPMAIHIO,
CoJIepKalylocs B COOOLIEHHSIX CPEACTB MAacCOBOM nH(popMmalyy, pecypcax MHTepHeTa, Hay4dHO-
HOMYJSPHBIX CTaThSIX C TOUYKH 3PEHUSI €CTECTBEHHO-HAYYHOM KOPPEKTHOCTHU B LIENAX BBIABICHHS

OIIMOOYHBIX CYXIEHUN U (OPMUPOBAHUS COOCTBEHHOM MO3UIINY;



—  TPeACTaBJATh MYTH pEIIeHUs TNI00ATbHBIX MPOOJIeM, CTOAIIUX IMEpe] YeIOBEYECTBOM:

9KOJIOT'MYCCKUX, SHEPICTUICCKUX, CBIPbCBBIX, U POJIb XUMHHU B PCHICHUHN 3TUX HpO6JICM.

BbInycKHUK Ha 62a30BOM YPOBHE MOJIYYHT BO3MOKHOCTh HAYUHTHCS:

—  WIIIOCMPUpPOBamsv HA NPUMEPax CMAHOGIEHUe U IBOTIOYUIO OPSAHUYECKOU XUMUU KaK
HAYKU HA PA3TUYHBIX UCMOPUYECKUX IMANax ee pa3eumusi;

—  UCNONb306aMb MemoObl HAYYHO20 NO3HAHUS NPU 6bINOJHEHUU NPOEKmMo8 U yueOHO-
UCCe008aMeNbCKUX 3a0ad N0 U3VHEHUID COUCMS, CHOCO008 NONYHeHUs U PACHO3HABAHUS
OP2AHUYECKUX 8eUjeCm8;

—  00vACHAMb Npupoody U CHOCOObI 00PA306AHUSL XUMUYECKOU CBA3U. KOBAIEHMHOU
(noNAPHOU, HENONAPHOL), UOHHOU, MEemAaLIU4ecKol, B000POOHOU — C Yelblo ONpeoeeHus
XUMUYECKOU AKMUBHOCTU 8EUeCmE;

—  YCMAaHaenueamv 2eHemu4ecKyl0 Ce53b MeHCOy KIACCAMU OP2aAHUYeCKUX Geujecms Ois
000CHOBAHUS NPUHYUNUATLHOU 803MONCHOCIU NOJYYEHUS OPLAHUYECKUX COeOUHEHUL 3A0AHHO20
cOCmMasa u CmpoeHus;

—  YCMaHaeaueamv 3auMoCesi3U MedHCOy pakxmamu u meopueil, NPUYUHOL U C1e0Cmeuem npu
aumanuse npooIeMHbIX cumyayull U 060CHOBAHUU NPUHUMAEMBIX PEULeHUT] HA OCHOBE XUMUYECKUX

3HAHU.

1. Copep:xkanue OCHOBHOW 00pa30BaTeJIbHOIl NMPOrpamMMbl CpeaHEro o0IIero

o0pa3zoBaHus

OCHOBBI OPraHNYecKO XUMHUH

ITosiBneHne u pa3BUTHE OPraHUYECKOM XMMHHU Kak Hayku. [IpenMer opranndeckoit xumuu. Mecro
Y 3HAYECHHUE OPTaHUYECKOM XMMHUU B CUCTEME ECTECTBEHHBIX HAYK.

XHUMHUYECKOE CTPOCHUE KAK MOPSAJOK COCIUHEHHS aTOMOB B MOJIEKYJIE COTIIACHO UX BaJICHTHOCTH.
OcCHOBHBIE MOJOXEHUS TEOPUM XMMHYECKOTO CTPOEHHUS OPraHWYECKUX COEIMHEHUN
A.M. bytnepoBa. YTiepoIHbIi CKeIeT OpraHndeCcKON MOJIEKYTbl. KpaTHOCTh XUMHUYECKOMN CBSI3H.
3aBUCUMOCTh CBOWCTB BEHIECTB OT XMMHUYECKOTO CTPOCHHMs MOJIEKYyJ. M3o0Mepus M H30MEPBL.
[TousTue o ¢pyHkuMOHATBHON rpymmne. [IpHHIKIBI KIacCU(PHUKAIIMA OPraHUYECKUX COEIUHEHHH.
Cucremaruueckass MEXJIyHapoJaHAas HOMEHKJIAaTypa M MPUHLUUIB 00pa3oBaHMs Ha3BaHUU

OPraHUYEeCKUX COCTUHEHUH.



Ankanbl. Cmpoenue monexkyavlt memana. ['OMONOTHYECKUNA psifi adkaHOB. ['oMoyOru.
Homenknarypa. M3omepus yriiepoaHoro ckenera. 3aKOHOMEPHOCTH H3MEHEHUs (U3UUECKUX
CBOMCTB. XHMHUYECKHE CBOHCTBAa (Ha IpHUMEpPE METaHAa M JTaHa): PEAKLUH 3aMeleHUs
(ranoreHupoBaHue), NETHIPUPOBAHUS KaK CIOCOOBI MOJYYEHHUS BaXKHEHIIMX COEAMHEHUN B
OpraHMYEeCKOM CHHTe3€. ['OpeHue MeTaHa Kak OJWH W3 OCHOBHBIX HCTOYHHMKOB TEIUIa B
NPOMBIIUICHHOCTH U ObITy. HaxoxneHuwe B mpupone M NpUMEHEHHE alKaHoB. [lowamue o
YUKNOANIKAHAX.

Aunkenbl. Cmpoenue monekynvl smuiena. ' oMoIorudeckuil psa ankeHoB. HomeHnknaTypa.
W3omepus yriaepoJHOro CKejleTa M IOJOKEHUS KpAaTHOW CBA3M B MoOJEKyJe. XUMHUYECKHE
CBOICTBa (Ha NMpUMEpPE STUIIEHA): PEaKUUU NPUCOEINHEHNUs (IraJloOr€eHUPOBaHUE, cudpuposanue,
THIpATAIUs, eU0pO2aI02eHUpOBatie) KaK CIIoco0 MOTydeHus! ()YHKIIMOHAIBHBIX MPOU3BOIHBIX
YIJI€BOAOpOAOB, ropeHus. [lonmmepuszanus STuieHa Kak OCHOBHOE HAIPABIECHUE €ro
UCIoNb30BaHus. [lonuaTuneH Kak KpyMHOTOHHA)KHBIA MPOIYKT XUMHUYECKOTO IMPOM3BOJICTBA.
IIpumenenue sTuieHa.

Ankanuensl 1 kayayku. [loHsTue o0 ankaaueHax Kak yrieBoJ0poax ¢ AByMs JBOMHBIMU
cBs3samu. [lonumepusanus auBuHmiIa (OyranueHa-1,3) kak cnoco0 Mony4eHUs CUHTETHYECKOTO
Kaydyka. HaTypanbHbli W CHHTETHMYECKMI Kaydyku. Bynkanuszanus kayuyka. PesuHa.
[TpuMmeHeHre KaydyKa U pEe3UHBI.

Ankunbl. Cmpoenue monekyavl ayemunena. ['OMOJIIOTMYECKUN psJl  AJIKUHOB.
Homenknarypa. M3omepust yriepoJHOro CKejleTa M MOJOKEHUsSI KPAaTHOM CBSI3U B MOJIEKYJIE.
XvMHYecKue CBOWCTBA (Ha MpHUMepe alleTUJIeHa): Peakuu MPUCOeTUHEHHs (TalloTeHuPOBaHNE,
uopuposanue, TUAPATALUS, UOPO2ANO2eHUPOBAHUEe) KaK CIOCOO0 TOJyYEeHHs TMOJUMEPOB U
JIpYTUX TOJE3HBIX MPOAYKTOB. ['OpeHue aneTuieHa Kak HCTOYHHMK BBICOKOTEMIIEPATYPHOIO
MJIaMEHU JJIsS CBapKU U pe3ku MeTauioB. [I[puMeHeHue aneTuiieHa.

Apenbl. beH3on Kkak mpencTaBUTENb apOMATHYECKUX YraeBOAOpoaAoB. Cmpoenue
MoneKkynvl 6en3ona. XUMUYECKHE CBOMCTBA: peaKIny 3aMeleHus (TaJOrTeHUPOBaHNE) KaK CIIOCO0
MOJIYYCHHUS XUMHYECKUX CPEJCTB 3alllUTHl PACTCHHM, NMpUCOEAMHEHUs (TUIPUPOBAHHUE) Kak
JI0KA3aTeNbCTBO HEMPEEIBbHOTO XapakTepa 6en3ona. Peakius ropenus. [Ipumenenue 6ensona.

Cruptsel. Knaccudukanus, HOMEHKIATypa, U30MEpHUsl COUPTOB. METaHON M ATAHOJI Kak
MPEJICTABUTENN TpeleIbHBIX OJHOATOMHBIX CIUPTOB. XUMHYECKHE CBOMCTBa (Ha MpuMepe
MeTaHoJa M JTaHOJ]a): B3aUMOAEMCTBHE C HATPUEM KaK CHocOo0 YCTAaHOBJIEHHS HaIMYUs
TUAPOKCOTPYIIBI, PEAKIHS C TaTOreHOBOJAOPOJaMH KaK CIOCO0 MOTYYCHHs] PAaCTBOPHUTENECH,
JIEeTuapatanus Kak CIoco0 MONMy4YeHHs STWICHA. Peakius ropeHus: CHUPTHI KaK TOIUIHBO.
[Ipumenenue MetaHona u d3TaHona. dusnonormueckoe aelcTBUE MeTaHOJAa M 3TaHOJA Ha

OpraHu3M 4YCJIOBCKaA. OTUJICHTIINKOIb U MNIMOCPUH  KAaK MOPEACTABUTCIN  NPEACIbHBIX



MHOT0aTOMHBIX CIIUPTOB. KadecTBeHHas peaknus Ha MHOTOATOMHBIE CIIMPTHI U €€ IIPUMEHEHUE
JUIsl paclIO3HaBaHUS IJIMLEPUHA B COCTaBE KOCMETHYECKUX cpelcTB. IIpakTHueckoe npuMeHeHne
STWJICHIJIMKOJIS U [JIMLEPHUHA.

®enou. CtpoeHue MoseKynbl GpeHona. B3aumnoe enusnue amomos 6 monexyne heHoua.
Xumuueckue ceolicmea: @3aumooeticmeue ¢ Hampuem, UOPOKCUOOM HAmMpus, OpOMOM.
[Tpumenenue penona.

Anpaeruapl. Merananb (hopManbaeTua) U dTaHATb (AlleTABICTH) KaK MPEACTABUTEIN
IpelenbHbIX albJeruaoB. KadecTBeHHbIE peakiuM Ha KapOOHWIbHYIO TIpymniy (peakuus
«cepedpsHOro 3epkanay, B3auMoneicTBue ¢ ruapokcuaoMm meau (II) m ux npumenenue ans
OOHapyXeHHsI NPEIENIbHBIX albJETHI0B B IIPOMBIIUIEHHBIX CTOYHBIX BOJAX. TOKCHYHOCTH
anpaeruaoB. [I[pumenenue popmanbaernaa u aneranbIeruia.

KapOoHOBbIE ~ KHCIIOTBI. YKCyCHas KHCJIOTa KakK IPEICTaBUTENb MpeAebHbIX
OJIHOOCHOBHBIX KapOOHOBBIX KHUCIOT. XMMUYECKHE CBOMCTBA (Ha MPUMEPE YKCYCHON KHMCIOThI):
peakuuu ¢ MeTajulaMH, OCHOBHBIMM OKCHJaMH, OCHOBAHHUSMU U COJSIMH KakK IOATBEPXKICHUE
CXOJ/ICTBA C HEOPraHMYECKUMH KHCIOTaMH. Peakiust sTepuduKanuu Kak CHoco0 IMOIydeHHUs
CJI0KHBIX 3¢pupoB. [Ipumenenue ykcycHoil kucnotsl. [IpeacraBieHue o BBICIIMX KapOOHOBBIX
KHCJIOTaX.

Crnoxubie 2pupsI 1 KUpbL. CII0KHBIE IPUPBI KAK TPOTYKTHI B3aUMOICHCTBHSI KAPOOHOBBIX
KACIOT cO crnupramu. [IpuMeHeHHe CIOXHBIX >(QHPOB B MHUIIEBOH U mapdromMepHOi
IPOMBIIIIIEHHOCTH. JKHUpBI KakK CIOXKHbIE 3(UpPbI INIMLEPUHA U BBICIIMX KapOOHOBBIX KHUCIOT.
PacTuTenbHblE M JKMBOTHBIE JKUPBI, MX COCTaB. Pacro3HaBaHME paCTUTENBHBIX JXUPOB Ha
OCHOBaHUU UX HENpeenbHOro xapakrepa. [lpumenenue xxupos. ['uaponus uim oMbliIeHHE 5KUPOB
KaK CIIOCOO MPOMBIIIJIEHHOTO TIOJTYyYEHHs COJIeH BBICHIMX KapOOHOBBIX KUCIOT. MbUIA Kak COJIU
BBICHIMX KapOOHOBBIX KHCIOT. Morolue cBoiicTBa MbLIaA.

VYraeBoasl. Knaccudukanus yrnesonoB. Haxoxxaenue yriaeBozoB B mpupoze. [okosa
Kak anmpaeruaocnuptT. bpokenme rmoko3sl. Caxaposa. [udpoaus caxaposvl. Kpaxman u
LEJUTI0I03a KaK OMOJIOrMYecKHe MOoJIMMephbl. XMMHUYECKHE CBOMCTBA Kpaxmalla U ILIEeJUTFOJIO3bI
(ruaponn3, KauecTBeHHasl peakiMs ¢ HOJAOM Ha Kpaxmall U ee IpUMEHEeHHe Ui OOHapyKeHUs
KpaxMmaia B MpoaykTax nutanus). [Ipumenenue u 6uonorudeckas poib yriaeBojos. [lonsarue o0
HCKYCCTBEHHBIX BOJIOKHAX Ha MPUMEpPE alleTaTHOI'O BOJIOKHA.

Unentudukanus opraHu4ecKUX COETUHEHUH. [enemuueckas cesa3b Medcoy Kiaccamu
opeanuyeckux coeounernui. TUIIBI XUMUYECKUX PEaKkIHii B OpraHu4ecKOi XMMUU.

AmuHOKHCHOTH M Oenku. CocTaB U HOMEHKJIATypa. AMMHOKHUCIIOTHI Kak aM(OTepHbIe
opranuueckue coeauHenus. IlenTunHas cBs3b. buonormyeckoe 3HaYeHHE O-aMHUHOKHCIOT.

O6uacTu npUMeHeHus: aMUHOKHCIIOT. benku kak npupoiHbeie 6uononumepsl. CocTaB ¥ CTPOCHUE



O0enKkoB. XMMHUYECKHE CBOMCTBA OCJIKOB: THAPOIH3, AcHaTyparus. OOHapyxeHne OeTKOB Mpu
MOMOIIIM KAa4yeCTBEHHBIX (IBETHBIX) peakuuii. llpeBpamienus O€NKOB NHIMM B OpraHHU3ME.

Buonornyeckue pyHKunun OEIKOB.

TeopeTnueckne 0CHOBbI XUMHH

Crpoenue BemectBa. CoBpeMeHHass MOJEIb CTPOEHMSI aroMa. OJEKTpOHHAas
KoHpurypamust atoMa. OcHogHoe u 6030ydicoeHHble cocmosanus amomos. Knaccudukarus
XHUMHYECKUX 3JIEMEHTOB (-, P-, d-351eMenThI). OCOOCHHOCTH CTPOCHHUS SHEPTeTHUECKUX YPOBHEH
atoMoB d-snementoB. [lepuomuueckas cucrema xumuueckux siementoB .M. Menneneesa.
®usnueckuit cmbica [lepuoanueckoro 3akona [[.M. Menneneesa. [IpruurHbl 1 3aKOHOMEPHOCTH
U3MEHEHHS CBOWCTB 3JIEMEHTOB M HMX COCIMHEHHWH MO TEepHojJaM W TpynmnaMm. DJIeKTPOHHas
OpUpOa XUMHYECKOH CBS3H. OIJIEKTPOOTPHUIATETBLHOCTh. BHIBI XMMHUYECKOH  CBSI3U
(koBasleHTHasi, HMOHHAs, MeETAJUIMYecKas, BOJOpOJHAs) M MeEXaHHU3Mbl ee oOpa3oBaHMUs.
Kpucmannuueckue u amopgnvie eewjecmea. Tunvl Kpucmaiiuyeckux peutemox (amomuas,
MONEKYIAPHASA, UOHHASA, MEMALIudeckds). 3a8ucumocms Quuueckux ceoUCme geujecmsa om
muna Kpucmaniuyeckou pewemxu. IIpyauHbl MHOr00Opa3us BEIIECTB.

XuMHYecKue peakiuu. 'oMoreHHble U rereporeHHsle peakiuu. CKOpOCTh peakiuu, ee
3aBHCUMOCTh OT PAa3JIMYHBIX (DAaKTOPOB: TPHUPOJBI PEATUPYIOMIMX BEIIECTB, KOHIEHTPAIUU
pearupyromux BEIIECTB, TEMIEPaTyphl, IUIOMAAN PEaKIUOHHOW TOBEPXHOCTH, HAIAYHS
KaTtanuzaropa. Posib Katanu3atopoB B MPUPO/IE U MPOMBIIIIIEHHOM MPpon3BoicTBe. OOpaTuMOCTh
peakuuii. XMMHYECKOe PABHOBECHE M €ro CMEIlEHHe MOJ JIeHCTBHEM pa3U4HbIX (aKTOPOB
(KOHIIEHTpaIHs PEareHTOB WM MPOAYKTOB pEaKIUH, MaBJICHUE, TeMIepaTypa) M CO3/IaHUs
ONITUMAIILHBIX YCIOBUH MPOTEKAHHUsI XUMHUYECKUX TPOLIECCOB. /Jucnepcuvie cucmemsi. Ilonamue
o koanouoax (3onu, cenu). Mcmunnvie pacmeopul. Peakuum B pacTBOpax 3JIEKTPOIUTOB. pH
pacTBOpa Kak IIOKa3aTelb KHUCIOTHOCTH cpeibl. ['maponu3 cosell. 3HaueHHe THIpONM3a B
Ononornyecknx 0OMEHHBIX nporeccax. OKUCINTETFHO-BOCCTAHOBUTENILHBIC PEAKIIH B IPUPOJIE,
NPOM3BOJICTBEHHBIX  TPOLIECCAaX H  JKU3HENCATEIBHOCTH  OpPraHu3MoB.  OKHCINTENBHO-
BOCCTaHOBUTEJIbHBIE CBOWCTBA MPOCTHIX BEIECTB — METAJJIOB IVIABHBIX M MOOOYHBIX MOATPYIII
(Menp, jKene30) W HEMEeTaUIOB: BOJOPOJA, KHUCIOpOJa, TaJoreHoB, cepbl, a3ora, docdopa,
yriepoaa, KpeMHus. Koppo3usi MeTaisioB: BHIBl KOPPO3HH, CIIOCOOBI 3allUTHl METAIJIOB OT
KOPPO3HU.  DIeKmpoau3  pacmeopos u  pacniagos. Ilpumenenue  snekmpoauza 6

npOMbIIUTIEHHOCMU.

XuMud 1 )KU3Hb



Hayunbie Metonsl mo3HaHusi B XuMuu. McTtounuku xumudeckoil mHbopmammu. [lonck
uHpOpMaLlUK 0 Ha3BaHWUAM, HUJCHTU(UKATOpaM, CTPYKTYpHBIM (opmynaMm. MoaenupoBaHue
XUMHUYECKHMX IPOLECCOB M SIBICHUM, XUMUYECKUU AHAIU3 U CUHMe3 KaK METOJbl HaydHOIO
MIO3HAHUS.

Xumus u 310poBbe. JIekapcTBa, (epMeHTbI, BATAMUHBI, TOPMOHBI, MUHEPAJIbHbBIE BOJIBI.
[TpoGiieMbl, cBsi3aHHBIE C NIPUMEHEHHMEM JIEKAPCTBEHHBIX MpenaparoB. BpeaHble NpUBBIYKU U
dakTopsl, paszpymialome 370pOBbe (KypeHHe, YIOTpeOJIeHHE ajKorojis, HapKOMAaHWs).
PammonansHoe utanue. Iluwesvie 0obasku. OCcHoBbl NUULEBOT XUMULL.

XuMus B MOBCEIHEBHON kU3HU. Motoye u ductsmue cpencrsa. Cpedcmea 60pbdvl ¢
ObIMOBLIMU  HACEKOMBIMU:  peneilenmul, uxHcekmuyuosl. CpeiacTBa JMYHOW TMICUEHBl U
kocMeTuku. [IpaBuna Ge3omacHoi pabOTHI ¢ €KUMH, TOPIOYUMH U TOKCUYHBIMU BEIIECTBAMHU,
cpeAcTBaMu ObITOBOW XMMUHU.

XuMHS U CelbCKOoe X03s1icTBO. MuHepasibHble U opraHuuyeckue ynoopenus. Cpencrsa
3aIIUTHl PACTCHUM.

Xumus 1 dHepreTuka. [IpupoaHsle HCTOUHUKY yIiIeBOAOPOAOB. [IpupoIHBIN U IOy THBINA
HeTIHOMH ra3bl, UX cocTaB U Hcnosib3oBaHue. CoctaB HeTH U ee nepepadboTka. HedrenpoayKkTsl.
OxraHoBoe uuciao OeH3uHa. OxpaHa OKpyxkawomleil cpeasl npu HedrenepepaboTke u
TPaHCHOPTHPOBKE HEPTETIPOTYKTOB. AJTBTEPHATUBHBIC UCTOYHUKN YHEPTUH.

Xumusa B crpoutenbcTBe. llemeHnt. beron. [logOop onTUManbHBIX CTPOUTEIBHBIX
MaTEpUAJIOB B MPAKTUYECKON JEATEIBHOCTH YEIIOBEKA.

XUMUS U 3KOJOTUs. XUMHUYECKOE 3arpsi3HEHUE OKPYXKAIOIIEH Cpebl U €ro MOCIEACTBHS.

Oxpana rugpocgepsl, 104YBbL, aTMOchepsl, (GIopsl U (GayHbl OT XMMHUYECKOTO 3arps3HEHUS

Ilpakmuueckue u nadopamopnuie pavomut 10 kn
Wnentudukanus opraHuyecKux CoeTMHEHNN

«Pacro3HaBaHue I1acCTMAacC U BOJIOKOH

«M3roToBineHne MoeNIed OPraHUYECKUX COCIUHEHUIN
«O06Hapyx)eHHE IPOILYKTOB TOPEHUS CBEUM
HccnenoBanue CBOMCTB Kaydyka
«CpaBHEHHE CKOPOCTH MCIIAPEHUS BOJBI U ATAHOJIA»
«PacTBOpUMOCTH TIIMIIEPHHA B BOJIE»

XHWMHYECKUE CBOMCTBA YKCYCHOM KUCIIOTHI

OnpeﬂeneHI/Ie HEMPEACITIBbHOCTHU PACTUTCIBHOI'O Macjia



«M3roToBieHne KpaxMallbHOTO KieicTepa. MneHTudukamnus Kkpaxmana Kak KOMIIOHEHTa
HEKOTOPBIX IPOJAYKTOB ITUTAHUS.»
«M3roToBneHrne MoOJIeNIE MOJIEKYJI aMUHOB)

«XUMHAYECKUE CBOMCTBA OEJIKOBY

3. TemaTuuyeckoe MIIAHNPOBAHUE

TemaTnueckoe niianupoanue 10 kiacc

Tema KoaunvectBo | Teopusi | IlpakTtudeckue u KonTposbHbie
4acos J1abopaTopHbIe "
padoThI NPOBEpPOYHbIE
padoThI
OcHoBBI 32 18 12 2
OpraHuyvecKom
XHMHHU
[Ipeamer 2 1 1
OPraHUYEeCKOU
XUMHH
12 9 2 1

VYrneBoanl U ux
MIPUPOTHBIC

HCTOYHUKH

Kucnopon- n 14 5 8 1
a30TCOJIepIKaIIIHe
OpTaHHYECKHC

COCOAMHCHUA

Oprannueckas 4 3 1
XUMHS U

o01ecTBa

O0o0mIeHNe 2 1 1




Bcero 34 19 12 3
TemaTnueckoe miiannposanue 11 kiaace
Ne | Tema KouunuvectBo | Teopusi | IIpakrnyeckne u | KoHTpoJbHBIE
4acoB JJabopaTopHbie "
padoTbI NPOBEPOYHbIE
padoTsbI
1 IMoBTOpenue. Th 2 1 1
2 | TeopeTuueckune 3 3
OCHOBBI XMMHU
JKcNnepUMeHTAIbHbIE
OCHOBBI XMMMU
Xumunueckas | 6 4 1 1
CBSI3b
10 6 3 1
XumMHyeckue
peakuuu
Heopranuyeckas 3 2 1
xumus. Merajbl.
HemeTtaniabl
Opranuueckas 7 5 2 1
XUMHS
2 | Obodmenne 2 1 1
Bcero 33 23 6 6




