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2022-2023 y4eOHbIii roa

I[TOACHUTEJIbHAA 3AIINCKA
IIporpamma cocrtaBieHa Ha ocHOBe dDenepalbHOM TOCYJApCTBEHHOM 00pa3oBaTelbHOM

CTaHJapTe

cpenHero oOmiero obOpa3oBanus u IlpumepHoil mporpamMmbl MO XUMHUHU CPETHEr0 OOIIETO
oOpa3oBaHwUs.

Copepxanve oOydeHHUS peEalM30BaHO B Yy4YEOHHMKAaX XHMHHU, BBIMYIIEHHBIX H3/1aTEIbCTBOM
«poda»:

1. Epemun B. B., Ky3pmenko H. E.,, Hpo3noB A. A., Jlynun B. B. Xumusa. ba3osbiii
ypoBenb. 10 kmacc;2021r.

2. Epemun B. B., Ky3ssmenko H. E., Ipo3noB A. A., Jlynun B. B. Xumusa. bazoBsiit

ypoBeHb.. 11 xmacc. 2021 r. YMK cocraBieHbl Ha OCHOBE IPHUMEPHBIX MPOrpaMM U BXOJAT B
benepanbHbI TepeyeHb YUYEOHHKOB, PEKOMEHIOBAHHBIX MMHHUCTEPCTBOM OOpa30BaHHsI U HAYKU
Poccuiickoit deaepanuu K MCHOJIB30BAHUIO B 00Pa30BaTEIbHOM IIpoliecce B 00LIE00pa30BaTEIbHBIX
yapexaeHusx, Ha 2021/2022 yueOHbIii roi.

Pabouas nmporpamMma cocTaBjieHa Ha OCHOBE HOPMAaTUBHO-TIPABOBBIX JOKYMEHTOB
denepanpHoro 3akoHa ot 29.12.2012 Ne273-D3 «O6 o6pazoBanuu B Poccuiickoit deneparum.
O0pazoBaTebHOI TIporpamMMel cpeHero obmiero oopazoanust MBOY «COII Nel5 umenn C.

[IpemunuHa»

[IporpamMma pa3paboTaHa B COOTBETCTBUHM U Ha OCHOBE aBTOPCKOW MPOTrpaMMbl Kypca XUMUU JUIS
10- 11 xmacca oOmeobpa3zoBaTenbHbIX yupexzaenuil. Epemun B. B. Meroauueckoe mnocobue K
yueObnukam B.B. Epemmna, H.E. Ky3pmenko u ap. «Xumwus. basoerii yposens». 10-11kxn./ B.B.
Epemun, A.A. JIpo3nos, 1.B. Bapranosa. — M.: JIpoda, 2021;

[Ipemaraemoe mocobue packpbIBaeT cojiepkanue oO0yueHus xumuu ydamuxcsi 10—I11 kiaccos
o0mieoOpa3oBarebHBIX OpraHu3anuii Ha 0a3oBoM ypoBHe. IlocoOue cocTaBieHO Ha OCHOBE
@OyHIaMEHTaIBHOTO Aapa CoAepikaHus olmiero oOpazoBaHMs, TpeOOBaHMI K pe3yiabTaTaM OCBOCHHS
OCHOBHOU 00pa3oBaTenbHONW MPOrpaMMbl CpeaHero oomero oOpa3oBaHUs, NPEICTABICHHBIX B
@denepabHOM TOCYIApCTBEHHOM 00pa30BaTENIbHOM CTaHIAapTe CpPeAHero oO0miero oOpa3oBaHHsA, U
[TpumepHO# mporpaMMbl O XMMHH CPeIHEro o0IIero 00pa3oBaHus.

Copepxanve o00y4deHMs] pealu30BaHO B YyUe€OHMKAaX XHUMHUH, BBIIYIIEHHBIX HW3/1aTEIbCTBOM
«dpoda»: Epemun B. B., Ky3pmenko H. E., Tepenun B. 1., [lpo3nos A. A., Jlynun B. B. Xumus.

bazosbiiit yposens. 10 kmacc; Epemun B. B., Ky3smenko H. E., JIpo3noB A. A., Jlynun B. B.
Xwumus. bazoselil yposeHns. 11 kiacc.

Hacrosiiiee mocoOue peanusyer oOmiue eI CpeaHero odiero oOpa3oBaHUs, aBTOPCKHUE HACH
Pa3BUBAIOIIETO, COBPEMEHHOIO, HAay4HO OOOCHOBAaHHOI'O Kypca XUMHH, BHYTPUIpPEAMETHbIE MU
MexnpeameTHole cBsa3u. I[locoOue mpenycmarpuBaeT (OPMHUPOBAHME YHUBEPCATIBHBIX YUEOHBIX
NEUCTBUM  ydalMxcs, IO3BOJSET  OCYHIECTBIIATH  CHUCTEMHO-ACATEIBHOCTHBII W NPAKTHUKO-
OpPUEHTUPOBAHHBIN MOJIXO/bI B 00YUEHHUU.

JlanHOe T1ocoOMe TMO3BOJUT YUUTENIAM-TIPEAMETHUKAM pa3paboTath pabouyio MporpaMmy
yueOHOro mpeamera «XuUMHUS» A CcBoed 00pa3oBaTeNIbHOM OpraHM3alii B COOTBETCTBUU
c TpeboBaHusiMu, mpenbsBisieMbiMu @OI'OC, cormacHo KOTOpbIM pabouue MNporpamMmbl y4eOHBIX
npeaMeToB (KypcoB) JOKHBI 0OecreurBaTh JOCTHKEHHE IUIAHUPYEMBIX pe3yJbTaTOB OCBOEHUS
OCHOBHOI 00pa3oBaTeiIbHON NporpaMMmbl, pa3padaThIBAlOTCSI Ha OCHOBE TPeOOBaHUI K pe3yiabTaTaMm
OCBOEHUSI OCHOBHOW 00pa30BaTeIbHOM MPOrpaMMBbl C YYETOM MPOTrpamMM, BKIIOUYEHHBIX B €€ CTPYKTYpY,
U JOJDKHBI COAEPKATh:

1) niaHupyemble pe3ysbTaThl OCBOCHHS y4eOHOTO MpeaMeTa, Kypea;

2) coaeprkaHue yueOHOro IpeaMera, Kypea;

3) Temaruuyeckoe IUIAaHUPOBAHUWE C YKa3aHMEM KOJMYECTBAa 4YacoB, OTBOJMMBIX Ha OCBOEHHE
Kax10# Tembl. [locoOue BKITIOYAET CIeAYIOINe pa3Ieiibl:

* «O0mIas XapakTEePUCTHKA y4eOHOTO TIPEeIMETa « XUMUS;

» «Pabouast mporpamma y4deOHOro mpeamera «XHMHsS» Ha 0a30BOM YpOBHE CpPEIHEr0 OOIIEro
o0Opa3zoBaHUY;
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* «[IpunoxeHus».

B paznmene «OOmas xapakTepucTHka y4eOHOro mpeamera «XUMHsS» KOHKPETH3UPYIOTCS oOIIue
LeJN cpelHero oOmero o0pa3oBaHMs C Yy4eTOM chneuupuKu mpeaMmera «XUMHs», HTPUBOIATCS
0COOEHHOCTH COJAEp)KaHUS OOy4YeHHsT XMMHMU B CPEJHEH IIKOJIe, XapaKTepu3yeTcs MECTO YueOHOro
npeamera «Xumus» B ydeOHOM ImiaHe, npuBoaarcs TpedoBanus PI'OC k pesynbraTam oOydeHHs U
OCBOCHHUS COJICpKAaHUs y4eOHOTro MpeaMeTa «XUMUs (JIMYHOCTHBIC, METAIPEMETHBIC U TIPEAMETHBIE).

B paspene «Pabouyas mporpamma ydyeOHOro mpeamera «XHMuUs» Ha 0a30BOM YPOBHE CPEIHErO
o01Iero o0pazoBaHus» MPEACTABICHO COJIEPKaHUE B COOTBETCTBHH ¢ TpeboBaHusiMu OI'OC.

1. [Tmanupyemblie pe3yabTaThl OCBOSHHS YUEOHOTO MpeaMeTa «XUMus» Ha 0a30BOM YpOBHE
cpenHero odmiero oopa3oBaHusl.
2. Conepxanue ydeOHOTO TpeaMeTa «XUMHs» Ha 0a30BOM YpPOBHE CpPEIHEro OOIIero

0o0pa3oBaHMs, peaanu3yeMoe C TOMOIIbI0 JIMHUM YYEOHHKOB, KOTOPOE KOHKPETH3HMPYET COJAep KaHue
XMMHUYECKOro 00pa3oBaHus, IpejcTaBieHHoe B DyHIaMEHTanbHOM spe CoJepKaHus oOLIero
obpazoBanus. Ilpu orOope conep:kaHUsl YyUUTBHIBAJIOCH, YTO 3HAYMTENIbHAS YacTh XUMHUYECKUX 3HAHWU,
npeacTaBiIeHHbIX B DyHIaMEHTaNbHOM sJIpe, OCBOEHA IIKOJIbHUKAMU B OCHOBHOM LIKOJIE.

3. TemaTnueckoe TMIAaHUPOBaHWE YYEOHOTrO IMpeaMera «XUMHs» Ha 0a30BOM YpOBHE
CpeAHero obmero odpa3oBaHUs C yKa3aHMEM KOJHMYECTBA 4acOB, OTBOJAMMBIX Ha OCBOCHUE KaKAOH
TEeMBl. DTO CIEAYIOIIas CTYNEHb KOHKPETH3alUMU COACP)KaHUS XUMHUYECKOro oOpa3oBaHUs, KOTOPOE
IpeJCTaBIeHO Ha 0a30BOM ypoBHe. [IpenMeTHble LieTM M IUIAHUPYEMbIE pe3yJbTaTbl O00y4eHUs
KOHKPETU3UPOBAHBI 10 YPOBHSI OCHOBHBIX BH/IOB YU€OHBIX ICHCTBUI yJaIXCsl, ONMCAHHBIX B TEPMUHAX
«IIporpammbl popMUpOBaHUS U pPa3BUTHS YHUBEPCAIbHBIX y4eOHBIX neiicTBUib». [Ipy n3ydeHun XuMuu
BEAYIIYI0 pOJIb WIPaeT I03HABaTeJIbHAs MAEATENbHOCTb, II03TOMY OCHOBHBIE BHUABI Y4eOHOMH
NESTENbHOCTH yYallluXcs Ha YpOBHE Y4YeOHBIX JEHCTBHH BKIIOYAIOT yYMEHHUsS OBJIAJeBaTh METOAAMU
HAYYHOTO TIO3HAHUS, XapaKTePH30BaTh, OOBICHATH, KIACCU(PUIMPOBATH, BBHIMOJHATH XUMHUYECKUN
SKCHEpUMEHT U T. 1. Kpome Toro, remaTnuyeckoe IJIaHUPOBAHHUE MPEyCMaTPUBACT BBIACICHHUE ITAIOB
00y4eHHs, CTPYKTypUpOBaHHE y4eOHOTO MaTepruasa ¢ y4eTOM MEKIPEIMETHBIX U BHYTPHIIPEIMETHBIX
CBsi3ed, JIOTMKM Yy4eOHOro Ipolecca U BO3PAaCTHBIX OcCOOeHHOCTeM ywammuxcsa. Temarudyeckoe
IUIaHUpOBaHUE y4yeOHOro mnpenMera «XUMHs» Ha 0a30BOM YpPOBHE CpeJHEro oOuiero oOpa3oBaHUs
paszpensiercs Ha jaBa Kypca «Xumus. ba3oBelii ypoBenb. 10 kmace» u «Xumus. ba3oBblii ypoBenb. 11
KJIacC» M COCTaBJIEHO W3 pacuera 1/2 u B Hememo. KypcuBoMm HaOpaH martepuan st oOydeHHS W3
pacuera 2 4 B HEZIEJIIO.

B pasnene «lIpunoxeHus» comepkarcs CBeJeHUS 00 Y4eOHO-METOJUYECKOM U MaTepHabHO-
TEXHUYECKOM (peKOMEHJaluu Mo obopynoBaHMI0 KaOuHeTa xumuu W TpeboBanus CanlluHa, mo
HCIOJIb30BaHUIO B Y4eOHO-BOCIIUTATEIBHOM IPOIIECCE TEXHUUECKUX CPEACTB 00ydeHHs) oOecreueHun
00pa3oBaTeNbHON EATETbHOCTH, METOIMYECKHE PEKOMEHAALMH [0 OPraHU3alMi UCCIIeI0BaTEIbCKON U
MIPOEKTHOM JEATETHHOCTH, PEKOMEHAIMH TI0 paboTe C AJIEKTPOHHBIMHU MPHIIOKEHUSIMA K YIeOHUKaM U
¢dopmuposannto MKT-KOMIETEHTHOCTH YYEHUKOB.

IIpoBenenne ypokoB 0MO0JIOTHHU MPeAyCMATPUBAET UCIOJIb30BaHHE
o0opyoBaHus Ha 0a3e HEHTPA eCTeCTBEHHO-HAYYHOI U TEXHOJIOTHYeCKOi
HanpaBJeHHOCTH «Touka pocTa»

OBIIAS XAPAKTEPUCTUKA YUEBHOI'O [TPEAMETA «XUMU»

Bkiag yuebHoro npenmMeta « XMMHUs» B JJOCTHKEHHE LieNel CpeiHero o01ero oopazoBaHus

Cpennee ob61miee o0pa3oBaHNe — TPEThs, 3aKITIOUUTEIbHASL CTYIIEHb 0011ero oopazoBanus. OHOM
U3 BaXKHEHIINX 3a/1a4 3TOTO ATara sBIsSeTCs MOArOTOBKA YYAIIUXCsl K OCO3HAHHOMY U OTBETCTBEHHOMY
BBIOOpY JKM3HEHHOTO W TMPO(ECCHOHAIBLHOTO TMYTH. Y4Yalluecs NOJDKHBI HAYYHTHCS CaMOCTOSITEITHHO
CTaBUTh IIEJIM U OMpPENENATh MYTH UX JOCTHXKEHMS, HCIIOJIb30BaTh MPUOOPETEHHBIH B MIKOJE OIBIT
TEeSTeTPHOCTH B PEATBHOM KU3HH, 32 paMKaMH Y4eOHOTO Tiporiecca.

I'maBHBIe 1eaM cpegHero oouiero o0pa3oBaHUs

1. ®opmupoBaHHE ILEIOCTHOTO MPEICTaBICHUS] O MHPE, OCHOBAHHOTO Ha TNPUOOPETEHHBIX
3HaHUAX, YMEHHUSX U CII0CO0aX NesITeTbHOCTH.

2. [TpuoOpereHue ompiTa pa3HOOOPA3HON IEATEIEHOCTH, OBITA TO3HAHUS U CAMOTIO3HAHHSL.



3. IToAroToBKa K OCYIIECTBJICHHIO OCO3HAHHOTO BBHIOOpA MHAMBUAYATHLHON 00pa30BaTEIIHbHOM MITH
npo¢eCCUOHATLHON TPACKTOPHH.

Bonbioil Bkiag B JOCTHKEHHE TIABHBIX 1IeJiel cpeiHero o0miero o0pa3oBaHUsl BHOCUT U3YYEHUE
XMMHH, KOTOPOE MPU3BAHO 00ECIICUNTh:

* (poopMUpOBaHUE CUCTEMbl XMMHUYECKUX 3HAHUI KaK KOMIIOHEHTa €CTECTBEHHOHAYYHON KapTHHbI
MUDa;

*  pa3BUTHE  JIMYHOCTH  OOYYAIOIIMXCS, MX  HMHTEIUIEKTyaJlbHOE W  HPABCTBEHHOE
COBEPIICHCTBOBaHMHE, (OPMHUPOBAHME Y HHUX TyMAaHHUCTUYECKUX OTHOMICHMH M SKOJOTHYECKU
1e1ecOo00pa3HOro MOBEACHUS B ObITY U TPYIOBON JESTENbHOCTH;

* BBIPA0OTKY y 0OOydYaroUIMXCs MOHMMaHHUA OOLIECTBEHHOW MOTPEOHOCTH B PAa3BUTUU XHMMHUH, a
Takke (OPMHUPOBAHUE Y HUX OTHOUICHMS] K XMMHHU KaK BO3MOXKHOM oOjacTu Oyaymied mpakTHYecKOi
NESITENIbHOCTH;

* (QopmupoBaHue yMmeHHH Oe30macHOro oOpalleHus ¢ BEUIECTBAaMH, MWCIONb3yeMbIMH B
[MOBCEIHEBHOW KU3HU.

[lenu u3ydeHus XUMHUU B CPEHEN IIKOJIE

1. @®opMupoBaHUE YMEHHS BHJIETh M IOHMMAaTh IIEHHOCTh 0Opa30BaHUs, 3HAYUMOCTb
XMMUYECKOI0 3HaHMS JJIs KQXKJI0T0 YeJIOBEKA, HE3aBUCUMO OT €ro Mpo(eCCUOHAIbHON JEATEIbHOCTH.
2. ®opMupoBaHUE YMEHUS pa3indarh (PaKThl U OLEHKH, CPAaBHUBATH OLIEHOYHBIC BBIBOJBI,

BHUJIETh MX CBSI3b C KPUTEPHUSIMU OLIEHOK M CBSA3b KPUTEPUEB C OINPEACICHHOW CUCTEMOU IIEHHOCTEM,
(dbopMyIpoBaTh 1 000CHOBBIBATH COOCTBEHHYIO MTO3UIIUIO.

3. @opMUpOBaHUE LEJIOCTHOTO MPEJICTABICHUS O MHUPE W POJIM XUMHUU B CO3JAaHUHU
COBPEMEHHOW €CTECTBEHHOHAYYHOH KapTHHBI MHUPA; YMEHHS OOBSICHATH OOBEKTBI W MPOIECCHI
OKpYy)Xaroled JeCTBUTENbHOCTU (IIPUPOIHOM, COLMANBHOM, KYyJIbTYPHOW, TEXHUYECKOW Cpeabl),
KCIOJIb3YSl JJISl 3TOTO XUMUYECKUE 3HAHUS.

4. [IpuoGperenue onbiTa pa3HOOOPa3HOM AESITETFHOCTH, ONBITA MIO3HAHUS M CAMOIIO3HAHUS;
KJIFOYEBBIX HABBIKOB, HMMEIOIIMX YHHUBEPCAIbHOE 3HAYEHUE Ui PAa3JIUYHBIX BHUAOB JEATEIBHOCTH
(HaBBIKOB pelleHUs MpoOJaeM, MPUHATHS pELICHHUH, MOWCKa, aHaliu3a U 00paboTku HH(OpMAIlUH,
KOMMYHUKATUBHBIX HaBBIKOB, HABBIKOB M3MEPEHHI, HaBBIKOB COTPYIHUYECTBA, HABBIKOB 0€301ACHOTO
oOpallieHusl C BeIIeCTBaMU B TOBCEIHEBHOM JKU3HH).

OcoOeHHOCTH coJiepKaHus 00yUeHHUsI XUMHH B CPETHEH IIIKOJIe

B cucreme cpennero obmero o0pa3oBaHHMS XHMHIO OTHOCAT K MPEAMETHOM obiactu
«EcrectBenHbie Haykn». OCOOCHHOCTU COACpKaHUS O0yYeHUs XUMHUU B CPEAHEH IIKOoJIe 00YCIOBIICHBI
crenu(pUKoil XUMUU KaK HAYKH U MMOCTABIIEHHBIMH 3a/1a4aMH.

OcHOBHBIMU TIPOOIEMaMU XUMHUH SIBIISIOTCSI:

— U3YYEHHE COCTABA U CTPOEHHUSI BELIECTB, 3aBUCUMOCTH UX CBOMCTB OT CTPOEHUS;

— TOJIyYEHHE BEUIECTB C 3aJJaHHBIMU CBOMCTBaMU;

— HCCJIEIOBAHUE 3aKOHOMEPHOCTENM XMMHUYECKUX PEAKIMN U IIyTEH YIPaBICHUS UMU B LENAX
MOJTy4eHUSI HEOOXOAMMBIX YEJIOBEKY BEIIECTB, MaTEPUAJIOB, SHEPTHH.

[ToaToMy B porpamme 1o XMMHUM HAIUIM OTPAKEHUE OCHOBHBIE COJIEPKATENBHBIE JIMHUU:

— «BEIIECTBO» — 3HAHUS O COCTAaBE U CTPOCHUU BEIICCTB, UX BAXHEUIIUX (UBUYECKUX U
XUMHUYECKHUX CBOMCTBAX, OMOIOTUYECKOM JEHCTBUH;

— «XHMHYECKash PEaKIus» — 3HaHUS 00 YCIOBHSIX, B KOTOPBIX MPOSIBIISIIOTCA XUMHUYECKHE
CBOMCTBA BEIIECTB, CIIOCO0AX YIMPaBIECHUS XUMUUYECKUMU MPOIECCAMU;

— IPUMEHEHHUE BEIIECTB» — 3HAHHUS M OMNBIT MPAKTUYECKON AESATEIbHOCTH C BEIIECTBAMM,
KOTOpble Hambojee dYacTo YHOTPEeONsAIOTCS B TOBCEIHEBHOM J>KU3HU, IIMPOKO MCHOJB3YIOTCS B
MPOMBIIIUIEHHOCTH, CETLCKOM XO35MCTBE, HA TPAHCIIOPTE;

— <«I3bIK XMMHMHM» — CHCTEMA BAKHEMIIUX IOHATUA XUMUU U TEPMUHOB, B KOTOPBIX OHU
OTHCHIBAIOTCS, HOMEHKJIATypa HEOPTAHMYECKUX M OPTaHMYECKUX BEIIECTB, T. €. UX Ha3BaHUA (B TOM
quclie U TPUBHUAIBHBIC), XUMHUECKHUE POPMYIbI M YpaBHEHUs, a TAKXKe MPaBHiia MepeBoia HHPOpMAaIUH
C POIHOTO WJIM PYCCKOTO SI3bIKa Ha SI3bIK XUMUHU U 00paTHO.

B pesynpTare u3yueHus y4eOHOTo mpenMera «XUMHUS» BBIMTYCKHUK CpEIHEH IIKOJBI OCBOUT
coJiepKaHue, CHocoOCTByIomee (OpMUPOBAHUIO TMO3HABATEIHHOW, HPABCTBEHHOM M JCTETHUYECKOU
KYJbTYpbl. YUalllUiCs OBJIAJEET CUCTEMON XUMHUUYECKUX 3HAHUN — MOHATUSAMU, 3aKOHAMU, TEOPUSIMHU U
SI3BIKOM HAyKW KakK KOMIIOHEHTaMH €CTECTBEHHOHAYYHOM KapTHHBI Mupa. Bce 3TO MO3BONMUT emy
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c(OpMHpOBATH HA OCHOBE CHCTEMBbl MOJYYEHHBIX 3HAHUI Hay4yHOE MHPOBO33pEHHE KaK (PyHAAMEHT
LIEHHOCTHOT'O, HPAaBCTBEHHOT'O OTHOLIEHMSI K MPUPOJE, OKPYKAIOLIEMY MHUPY, CBOEH JKU3HU U 37J0POBbIO,
OCO3HaTh POJIb XMMHUYECKON HAayKH B MO3HAHUU U MPEOOPa30BAHUU OKPYKAIOLIEr0 MHUpa, BbIPAOOTATh
OTHOIIICHHE K XUMUH KaK BO3MOXKHOI 00sacTu Oyayiieil coOCTBEHHON MPAaKTHYECKOH NesITeIbHOCTH.

VYcBoenue copep)kaHusi ydyeOHOro mnpeamera «XHMHsA» OOECIEUYUT BBITYCKHUKY BO3MOXKHOCTb
COBEPILIEHCTBOBAaTh M DPAa3BUBATh I103HABATEIbHBIE BO3MOXKHOCTH, YMEHHE YIPABISATH COOCTBEHHOM
[I03HABATEIbHOM J€SITENbHOCTBIO; WHTEJUIEKTyalbHble U pPe(IEKCUBHbIE CIHOCOOHOCTH; INPUMEHATh
OCHOBHBIC HMHTEJICKTyaJbHBIC OIEPalUH, TaKHe Kak (HOpMyIHpOBAHHWE THIIOTE3, aHAJIM3 U CHHTE3,
cpaBHEHME, 0000IIeHNe, CUCTEMATU3alus, BbIIBJICHUE IPUUMHHO-CIEICTBEHHbBIX CBA3EH Ul M3Y4EHUS
CBOMCTB BELIECTB M XUMHMUYECKHUX PEAKLMH; HCIOJIb30BaTh Pa3IMYHbIE MCTOYHHUKHM JUISl IOJIyYEHUs
XMMUYECKON MH(pOpMALUK; CaMOCTOSITEIbHO IIAHUPOBATh U OPraHNU30BBIBATh YUE€OHO-TI03HABATEIbHYIO
TS TeIbHOCTD; Pa3BUBATh UCCIICAOBATEILCKUE, KOMMYHUKATHBHBIE U HH(POPMALIMOHHbBIC YMEHUSI.

OCOOEHHOCTH CTPYKTYpbl M JIOTMKM IOCTPOCHMsS Kypca XHMHUHU HAlUIM CBOE OTPaK€HHE B
y4eOHMKAX JTMHUH, KOTOPHIE OTINYAIOTCS OT aHAJIOTHYHBIX COYETAaHHUEM HAyYHOU CTPOTOCTU M3JIOKEHHUS
U IIUPOKOH HANpaBIEHHOCTH HAa NPUMEHEHUE XUMHUYECKUX 3HAHUM B IIOBCEJAHEBHOM XHU3HU U B KU3HU
ob1ecTna.

B ydeOHMKaxX peanu3yeTcsi CHCTEMHO-IeATeIbHOCTHBIN moaxo, aexkammuii B ocHoBe PI'OC. Dror
II0JIX0JT OPUEHTHPOBAH Ha KOHKPETHBIE PE3YJIbTaThl 00pa30BaHuUs, KaK CUCTEMOOOPA3YIOLINIl KOMIIOHEHT
CTaHJapTa, TJ€ pa3BUTHE JIMYHOCTH YYalllerocsi Ha OCHOBE YCBOCHMS YHUBEPCAIbHBIX Y4EOHBIX
JEHCTBUM, MO3HAHUS U OCBOCHMSI MUpa COCTABIISIET 11€JIb U OCHOBHOM pe3ysIbTaT 00pa30BaHUsl.

N3yuenne xumuu B 10 n 11 xnaccax nmoctpoeHo no jguHeHou cxeme. B 10 knacce uznaraercs
MaTepua OpraHM4eckol XuMuy, a B 11 kinacce — HeopraHudeckasi XMMHUs, 00IIast XUMHUS, XUMUYECKast
texHousiorusi. [locnennue rnaBpl yueOHHMKa 11 Kimacca 3HAKOMSAT IIKOJIBHUKOB C IMPUMEHEHUEM XUMHHU
B OKpYXaroIleH *KU3HU U Ha CIyk0e 00ILEeCTBY.

Kypc opranuueckoil xumuu B 10 kmacce moctpoeH TpaguloHHO. OH HAYMHAETCS ¢ OCHOBHBIX
MOHATUM OPraHUYECKOM XMMHH, 3aT€M H3J1araercsi CTPYKTypHash TEOpUsl OPraHUYECKUX COEIUHEHH,
paccMaTpuBaeTCs MX 3MEKTpOHHOe cTpoeHue. Ilorom u3ydaroTcss BakHEHIIME KIIAcChl OPraHUYECKUX
COCIMHEHUI: yrIeBONOPOAbI, KHUCIOPOA- U a30Tcojepkauiue coenuHeHus. CucreMaTuyeckoe
U3JI0KEHUE CTPOEHUS U CBOMCTB OPraHMYECKUX COEIUHEHUH IO3BOJISET MEPeUTH K OMOJOrHYeCcKH
aKTUBHBIM BeEIlleCTBaM — YIJIEBOAAM, >KUpaM, Oenkam. 3aKaHUMBaeTCs Kypc OpPraHM4ecKOW XUMUH
paccka3oM O MOJIMMEpax M UX UCHOJIb30BAHUU B OBITY U B TEXHHKE.

Matepruan 1o HeopraHudeckod xumuu B 11 Kjacce wu3ywyaeTcss B - ClEQyOIIEH
nocnenosarenbHocTu. Haunnaercs kype 11 knacca pasgenom «BemecTtBo», B KOTOPOM IPENCTaBIICH
MaTepuaig Mo TeMaM «ATOMHO-MOJIEKYJspHOe ydeHue», «CTpoeHue aromay, «XUMHUYECKas CBS3bY,
«Ilepnonnyeckuii  3akoH», «PactBOopb»,  «KoOIouaHble  pacTBOPB»,  «DIEKTPOIUTHUECKAS
nucconuanusy. Jlanee cnenyer paszien « XMMUYECKUE pEeaKlUny», COIEP KaHUEe ITOTO pa3fielia MOCBSILEHO
pacueraM Mo ypaBHEHUSAM XMMUYECKHX PeaKLUi, peakisiM HOHHOIOo 0OMeHa, KaueCTBEHHBIM PEeaKIHsIM
U OKUCJIHUTEIbHO-BOCCTAHOBUTEIBHBIM MpOIIECCaM. 3aTeM CIIEIyeT MaTepuall, paccKas3blBaIOLIUN O
Heopranuueckoi xumuu. Cnenyromas temMa Kypca «HaydHbple OCHOBBI XMMHMUYECKOTO IPOM3BOJICTBA»
paccka3bIBaeT O 3aKOHOMEPHOCTSAX MPOTEKAaHUS XMMHMYECKUX pEaKIMi U WIUIIOCTPUPYET NMpPUMEHEHUE
IIOJIYYEHHBIX 3HAHUM O 3aKOHOMEPHOCTAX MPOTEKAHNs XUMUYECKUX PEaKIMi Ha IpakTHKe. Peusb uaer o
pPa3IMYHBIX THMAaX XHWMUYECKUX MPOU3BOJACTB. M3ydeHHE IIKOJIBHOTO Kypca XUMHUU 3aBEPILIACTCS
pa3znenoM «XHMHUS B KHU3HM M OOIIECTBE», B KOTOPOM PAcCKa3blBAETCsl O MPUMEHEHHHM XUMHUYECKHX
3HAHUW B paA3IUYHBIX OOJACTAX HAYKH W TEXHUKH. ABTOPCKMI KOJJIEKTUB IOCTapajcs I0Ka3aThb
BAXHOCTh TIOJYYEHHBIX 3HAHUNW M B TIOBCEJHEBHOW XM3HU. ABTOPBI CTPEMATCA IPUBUTH y4alllUMCS
OepeXHOe OTHOLIEHHE K IIPUPOJIE U K OKpYKaIoLeMy MUPY, chopMHpOBaThH XMMUYECKUIN B3I Ha BCE,
YTO UX OKPYXKAaeT — OT MPOJYKTOB MUTAHUS A0 MAaTEPUAJIOB Ul )KUBOIKMCH U CKYJIBIITYPHI.

Metoauueckuil anmnapar yueOHHMKOB BKJIIOYAeT MHCTPYMEHTapuid, 00ecreurBalOmUi HE TOIBKO
OBJIaZICHUE NPEAMETHBIMU 3HAaHUSMHU U YMEHMSIMH, HO U JUYHOCTHOE pa3BUTHE ydamuxcs. OH nomoraer
dbopMHpOBaTh MHTEpPEC K HayKe, YyBCTBO TOPJOCTH 3a OTEYECTBEHHYIO HAyKy, 3HAKOMUT C BKIIaJ0M
POCCHICKMX YYEHBIX B pa3BUTHE XHMHHU, CHOCOOCTBYET YCBOEHHMIO HOBBIX 3HAHMH, MOHMCKY U
nepepaboTke HOBOM MH(OPMALIUH.



Baxnast posib OTBOAMTCS IEMOHCTPAIIMOHHBIM OIBITaM, J1a00paTOPHBIM U MPaKTUYECKUM paboTam,
KOTOPBIE XapaKTEPU3yIOT SKCIEPUMEHTAJIbHBIC aCTEKThl XUMHUHM M Pa3BUBAIOT MPAKTHYECKUE HABBIKU
yuamuxcs. B koHIle yueOHUKOB MPUBOAUTCS CIPABOYHBIN MaTepual.

Bomnpocel, 3amaun W 3amaHus, OPEASIOKEHHBIC JUISI 3aKpEIJICHHWs 3HAHUM B KOHIE KaXKIOTO
naparpada, SBISIOTCS pa3HOYPOBHEBBIMH, B TOM 4YHCJIE€ MPOOJEMHBIMU M METalpeIMETHBIMU,
paccyrTaHbl Ha aKTUBHYIO POJIb YYaIIEerocs, Ha pelIeHrne MpoOeM B pealbHbBIX KU3HEHHBIX CUTYAIUsX.
Oco0oe BHHMaHuE YZAENsAeTcs OpraHu3alld MPOEKTHOM JEeSTeNbHOCTH MIKOJbHUKOB M MPHOOPETEHUIO
OIBITA yYaCTHUS B IUCKYCCHUSX.

MecTto yuebHOro npenmMera «XuMus» B ydeOHOM ILJIaHE

B yueOHoM 1utaHe cpenHedl MIKONMBI y4eOHBIM mpeaMeT «XHUMHS» BKIIOYEH B  pasJeln
«EctectBennsie Hayku». [Iporpamma yueOHOro npeamera « XuMusi» ISl CpeHEro oOIiero oopa3oBaHus
Ha 0a30BOM ypoBHE paccumtana Ha 35 u (1 4 B Hemenro, 70 4 3a nBa roma oOydenus) u 70 4 (2 4 B
Henento, 140 4 3a 1Ba roga o0y4deHus).

TpeboBanust K pe3ysbTaTaM 0CBOSHHS 00YUYaIOIUMUCS OCHOBHOUM 00pa30BaTeIbHON MPOTPaMMBI

@enepalibHbIl TOCYIAapPCTBEHHBI 00pa30BaTENbHBIN CTaHAAPT CpeaHEero ooiiero odpazoBaHUs
YCTaHABJIMBAET CIEAYIOIIME TpeOOBaHUS K pe3yabTaTaM OCBOCHHS OOYyYarOIIMMHUCS OCHOBHOM
00pa30BaTeNbHOM MPOrpaMMbl:

* K JMYHOCTHBIM pe3yJIbTaTaM OCBOCHHSI OCHOBHON 00pa30BaTeIbHON POTPAMMBI:

1) BocnuTaHWe POCCUMCKOW TIpa)KAAHCKOW HIECHTHYHOCTH, MAaTPUOTHU3MA, YBAKEHHUS K CBOEMY
HapoJly, 4yBCTBa OTBETCTBEHHOCTH Iepes; PoauHoiM, ropaoctu 3a CBOM Kpaii, cBox0 Poauny, nponuioe u
HACTOAIIEE MHOTOHAIIMOHATBHOTO Hapoaa Poccun, yBaxkeHHe TOCYIapCTBEHHBIX CUMBOIIOB (rep0, duar,
TUMH);

2) dhopMupoBaHHE TPa)KTAHCKOW MO3UIMH KaK aKTUBHOTO M OTBETCTBEHHOI'O YJIEHA POCCHICKOTO
00IIIeCTBa, OCO3HAIOIIETO CBOM KOHCTHTYIIMOHHBIE TIpaBa W OOS3aHHOCTH, YBaXKAIOIIETO 3aKOH U
MIPABOIOPSIOK, OO0JIAJAIONIEr0 YyBCTBOM COOCTBEHHOT'O JIOCTOMHCTBA, OCO3HAaHHO MPUHHUMAIOIIETO
TpaIUIIOHHBIC HATMOHAIBHBIE U 00IIEeYeI0BEYECKIE TYMAaHUCTUIECKUE U IEMOKPATUIECKHE [ICHHOCTH;

3) TOTOBHOCTH K City’keHHI0 OTeUecTBy, €ro 3alluTe;

4) chopMHPOBaHHOCTH MHPOBO33PEHHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO Pa3BHUTHS
HAayKH M OOIECTBEHHOW MPaKTUKHU, OCHOBAHHOTO Ha JHANIOTe KYJIbTYpP, a TaKXe pasludHbIX (opm
OOIIECTBEHHOTO CO3HAHMS, OCO3HAHHE CBOETO MECTa B IOJIUKYIBTYPHOM MHpE;

5) cdhopMHUPOBAHHOCTL OCHOB CaMOpPa3BUTHSI U CaMOBOCIUTAaHUS B COOTBETCTBUU C
00IIIeYeTIOBEYECKIMH IIEHHOCTSIMHU U HJeallaMH TPKIAHCKOTO 00IIeCTBa; TOTOBHOCTh M CITOCOOHOCTH K
CaMOCTOSITENIbHON, TBOPUYECKON M OTBETCTBEHHOH /1€ TEIbHOCTH;

6) TOJIEpaHTHOE CO3HAaHHWE W TIOBEACHHE B IMOJIMKYJIBTYPHOM MHpPE, TOTOBHOCTH M CIIOCOOHOCTb
BECTH AMAJOr C JPYTUMH JIIOJIbMH, JAOCTUraThb B HEM B3aMMOINOHUMAHHUsS, HAXOAWUTH OOILIME LETH U
COTPYAHUYATH JJISl KX JIOCTHIKCHUS;

7) HaBBIKM COTPYJHHYECTBA CO CBEPCTHUKAMH, JE€TbMM MJQJLIETO0 BO3pacTa, B3pPOCIBIMH B
o0pa30BaTeNbHOM, OOIIECTBEHHO MOJE3HOM, yueOHO-HCCIe10BaTeIbCKON, MPOEKTHOM M APYrUX BHUAAX
NesTeNbHOCTH;

8) HpaBCTBEHHOE CO3HAHWE U MTOBEJCHUE HA OCHOBE YCBOEHUS O0IIIEUEIIOBEUECKUX IICHHOCTEH;

9) rOTOBHOCTH M CITIOCOOHOCTh K 00pa30BaHUIO, B TOM YHUCIIE caMOOOpPa30BaHUIO, HA TPOTKEHUN
BCEH JKM3HM, CO3HATEIBHOE OTHOIIEHHE K HENPEPHIBHOMY OOpA30BaHMI0 KaK YCIOBUIO YCHEITHOW
npo¢eccCHOHATBLHON 1 00IEeCTBEHHOM e TEIbHOCTH;

10) scTernyeckoe OTHOIIEHWE K MHpPY, BKJIIOYAs ICTETUKY ObITAa, HAyYHOTO W TEXHHYECKOTO
TBOPYECTBA, CIIOPTA, OOIIECTBEHHBIX OTHOILICHUIA;

11) mpuHsATHE U peanu3anus IEHHOCTEH 3T0pOBOTO U 0€30MMacHOT0 00pa3a KU3HH, TOTPEOHOCTH B
($U3MYEeCKOM CaMOCOBEPIICHCTBOBAHUH, 3aHATUSX CIOPTUBHO-03/JOPOBUTEIILHONW JAEATENbHOCTBIO,
HETPUSATHE BPEIHBIX MPUBBIYCK: KYPEHUS, YIOTPEOICHUS alIKOTOJIsl, HAPKOTHUKOB;

12) GepexHOE, OTBETCTBEHHOE U KOMIIETEHTHOE OTHOIIEHUE K (PH3MUECKOMY U IICUXOJIOTHYECKOMY
3II0POBBIO, KaK COOCTBEHHOMY, TaK U JIPYTHX JIFOJIH, yMEHUE OKa3bIBATh MEPBYIO MIOMOIIIb;

13) oco3naHHBI BbIOOp Oyaymied mnpodeccu UM BO3MOXKHOCTEH peanu3ali COOCTBEHHBIX
KU3HCHHBIX IUTAHOB; OTHOIIEHHE K MPO()ECCHOHATBHOW NEeATENIbHOCTH KaK BO3MOXXHOCTH YYacTHS B
pELIEeHUH JIUYHBIX, OOIIECTBEHHBIX, TOCY1apCTBEHHBIX, OOIIEHAIIMOHAIBHBIX MPOOJIEM;



14) chopMUPOBAaHHOCTh 3KOJOTMYECKOI'O MBIIUICHUS, IOHMMAaHUS BIMAHUSA COLMAIBHO-
HSKOHOMHYECKUX TPOIIECCOB HAa COCTOSIHUE NPUPOJHOM M COLMAIBHON Cpelbl; MpUOOpeTeHUe OIbITa
HKOJIOTOHAIIPABIIEHHOW NEATEIBHOCTH;

15) OTBETCTBEHHOE OTHOILIEHUE K CO3AAHHUIO CEMbU Ha OCHOBE OCO3HAHHOI'O NPUHATHUS LIEHHOCTEN
CEeMEHHOM >KU3HMU;

* K METanpeIMETHBIM pe3yIbTaTaM OCBOCHHUSI OCHOBHOM 00pa30oBaTeIbHOM MIPOrpaMMBbI:

1) ymMeHHe caMOCTOSATENbHO ONPEAEATh LU JIeATeIbHOCTH U COCTABIATh IUIAHBI JESITEIbHOCTH;
CaMOCTOSITEJILHO OCYILLECTBIISATh, KOHTPOJIUPOBATh U KOPPEKTUPOBATh AESITEIbHOCTD; UCIIOJIb30BATh BCE
BO3MOXXHBIE PECYPCBHI JJI1 JOCTH)KEHHs IIOCTABIEHHBIX LIEJEH M peaau3aluy IUIAaHOB JESATCIIBHOCTH,
BBIOMPATH YCIEIIHbIE CTPATETHH B PA3IMYHBIX CHUTYaLUsX;

2) yMeHue TPOAYKTHMBHO OOINAThC M B3aMMOJAEHCTBOBATH B  IIPOLECCE COBMECTHOM
NESATeNbHOCTH, YYHUTHIBATH MO3MIMU JAPYIHX YYaCTHUKOB JEATENBHOCTH, 3((EKTUBHO pa3peliaTh
KOH()JIUKTHI,

3) BiajgeHWe HaBBIKAMH  II03HABATENbHOW, Y4eOHO-MCCIENIOBATENbCKOM W MPOEKTHOM
JesTeNbHOCTH, HaBbIKAMHU pa3pellieHHs] Mpo0JieM; CIIOCOOHOCTb M T'OTOBHOCTb K CaMOCTOSATEIBHOMY
IIOMCKY METOJIOB PEUICHMSI IPAKTUYECKUX 3a/1a4, IPUMEHEHHIO PAa3JIMYHbIX METOJI0B IIO3HAHMUSI,

4) TOTOBHOCTb U CHOCOOHOCTP K CaMOCTOATEJIBHOW HH(OpPMalMOHHO-TIO3HABATEIbHON
JESITENbHOCTH, BIIQJICHWE HABBIKAMM TOJYYECHHs HEOOXOOMMON HH(pOpMalMKU M3 CIOBapel pas3HbIX
TUIIOB, YMEHHE OPUEHTHUPOBATHCS B PA3JIUYHBIX MCTOYHMKAX MH(YOPMALMU, KPUTHUYECKH OLICHUBATh U
UHTEPIPETUPOBATH HHPOPMALIHIO, TOTYYAEMYIO U3 Pa3IMYHbIX HICTOYHHUKOB;

5) yMeHHe UCnoIb30BaTh CPeACTBa HH(POPMALIMOHHBIX U KOMMYHHUKALIMOHHBIX TEXHOJIOIUH (1anee
— UKT) B peuieHuu KOTHUTUBHBIX, KOMMYHUKATUBHBIX M OPraHU3AallMOHHBIX 33Ja4 C COOJIIOJIEHUEM
TpeOOBaHUN SPrOHOMHUKHM, TEXHHUKH O€30IaCHOCTH, TIMIHMEHBI, pecypcocOepeXeHusi, INPaBOBBIX U
THYECKUX HOPM, HOPM HH(POPMAIIMOHHOH 0€3011acHOCTH;

6) yMeHMe olpesieNaTh Ha3HaueHUe U (YHKLUHU pa3IMYHbIX COLMATbHBIX HHCTUTYTOB;

7) yMeHHME CaMOCTOSATEJIbHO OLEHHBATh M NPUHUMATh DELICHUS, OIpPEIEISIONINE CTPATETUIO
MIOBEJICHHUS, C YYETOM I'PaXKIaHCKUX U HPABCTBEHHBIX LICHHOCTEH;

8) BiaJeHue SA3bIKOBBIMM CPEACTBAMU — YMEHUE SICHO, JJOTMYHO M TOYHO H3JIaraTh CBOIO TOUKY
3peHus, UCII0NIb30BaTh aJ€KBATHBIC S3bIKOBBIE CPEICTBA;

9) BnazeHne HAaBBIKAMU IO3HABATEJIbHOM pediekcuu Kak OCO3HAHMSI COBEPIIAEMbIX JIEHCTBUN U
MBICIIUTENIBHBIX NIPOLIECCOB, UX PE3YJIBTaTOB M OCHOBAHWI, TPAaHUI] CBOErO 3HAHUS U HE3HAHHUS, HOBBIX
MI03HABATENbHbIX 3a/1a4 U CPEJICTB UX TOCTHKEHUS;

* K IPEJMETHBIM pe3yJIbTaTaM OCBOEHHsSI OCHOBHOW 00pazoBaTeIbHON MPOrpaMMbl, OTHOCSIIUMCS
K yueOHOMY npeameTy «XuMus» Ha 0a30BOM YpPOBHE:

1) copMHUPOBAaHHOCTH MPEACTABIECHUI O MECTE XUMHUHM B COBPEMEHHOM Hay4HOM KapTHHE MUPA;
MMOHMMAaHHE POJIM XUMHUU B (DOPMHUPOBAHUM KPYyro3opa U (GyHKIMOHAJIHLHOW IPaMOTHOCTH YEJIOBEKa IS
pELIEeHNs IPAKTUYECKUX 3a7ay;

2) BIaJeHUE OCHOBOMNOJATAIOIIMMU XUMHUYECKMMHM TOHATHUSAMH, TEOPUSMH, 3aKOHAMU U
3aKOHOMEPHOCTSMH; YBEPEHHOE NI0JIb30BaHNE XUMUYECKON TEPMUHOIOTHEN U CUMBOJIMKON;

3) BnajieHHe OCHOBHBIMH METOJaMH HAYYHOT'O [TO3HAHUS, MCIOIb3YEMbIMU B XUMHU: HAOIIOAECHHE,
OIllMCaHMe, M3MEepeHHe, HKCIEPUMEHT; yMeHHe 00paldaThiBaTh, OOBSACHATH Pe3yJIbTaThl MPOBEAECHHBIX
OTBITOB U JI€NIaTh BBIBOJBI; TOTOBHOCTh U CIHOCOOHOCTH NMPUMEHSATh METOJAbl MO3HAHMS MPH pELICHUN
IIPAKTUYECKUX 3a7ay;

4) chopMHpPOBAaHHOCTP YMEHHMsI J1aBaTh KOJMYECTBEHHBIE OLEHKM U MPOBOAUTH PACUEThl IO
XUMHUYECKUM (POpMYJIaM U YpaBHEHUSIM;

5) BnajieHue NpaBUIaMi TEXHUKU O€30MTaCHOCTH MPH MCIIOJIb30BAHUU XUMHUYECKUX BEIIECTB;

6) chopMUPOBAaHHOCTH COOCTBEHHOM MO3MIMU IO OTHOIIEHUIO K XHUMHUYECKOH HH(MOpMAaIHH,
MOJIy4aeMOM U3 pa3HbIX HCTOUYHUKOB;

7) ans oOyyaromMXCsl C OrpaHHMYEHHBIMH BO3MOXKHOCTSIMU 3/I0pPOBbSI OBJIaJICHUE OCHOBHBIMH
JOCTYIIHBIMH METOJIaMH HAy4HOTO [O3HaHUs; §) AN clenbliXx W caaboBUAAMIMX O0O0YyYaroIIUXCs
OBJIa/ICHUE MPaBUJIAMH 3alMCU XUMHUYECKUX (OPMYI C UCIOIBb30BAHUEM PeNbe(hHO-TOUCUHON CUCTEMBI
o0o3Hauenuii JI. bpaitns.

Kpurepun oieHKM IPEAMETHBIX, METANPEAMETHBIX U JMUYHOCTHBIX PE3YJIbTAaTOB



JIOCTIKEHHE JTMYHOCTHBIX PE3yJbTaTOB OLIEHUBACTCS HA KAYECTBEHHOM YpOBHE (0€3 OTMETKH).
CdopmupoBaHHOCTH METAMPEAMETHBIX U TPEIMETHBIX YMEHUH OLIEHUBACTCS B OayIax Mo pe3yabTaTaMm:

* CTapTOBOM JWArHOCTUKH TOTOBHOCTH K HM3YYCHHIO MpeaMera «XuUMUs» (IuarHoCTUYecKas
pabota B Haudaie ydeOHOTO Toja, B XOJ€ KOTOPOH MpOBEPSIOTCS IMPEIMETHbIE W METallpeIMETHbIC
pe3yabTaThl MPEIbIIYNIIero roja). Pe3ynbTaThl CTapTOBOW JAMArHOCTHKH SIBISIOTCS OCHOBAaHUEM JUIS
KOPPEKTHPOBKH YYEOHBIX MPOrpaMM W HHIMBHIyaIH3alMU y4eOHOW NIEATENbHOCTH (B TOM 4YHCIE B
paMKax BBIOOpPAa YPOBHS HM3YYCHHUs MPEIAMETOB) C YYETOM BBIJCICHHBIX aKTYAJIBHBIX IPOOJIEM,
XapaKTepHBIX JUIS KJIacca B IEJIOM, M BBISIBICHHBIX TPYIII PHCKA;

* TEKYIIEr0 KOHTPOJIs (YCTHBIE M MUCHhMEHHBIC OMPOCHI, JJA0OPATOPHBIC U MPAKTUYECKUE PaOOTHI,
TBOpUYECKHE padoThl, Hamucanue pedeparoB, ydeOHBIE UCCIECIOBAHUS U Y4eOHBIC TPOEKTHI, 3aJaHUs C
3aKpBITHIM OTBETOM M CO CBOOOJHO KOHCTPYHPYEMBIM OTBETOM — TIOJHBIM W YaCTUYHBIM,
WH/IMBUyAJIbHBIE U IPYNIOBBIE (POPMBI OLIEHKH, CaMO- M B3aWMOOIICHKa, peduiekcus u np.). Texymas
OLIEHKa MOXET ObITh (POPMHUPYIOIICH, T. €. MOAICPKUBAIOIICH M HANPABISIFOINEH YCHIIUS y4aIerocs, u
JIMAarHOCTHYECKOW, CIIOCOOCTBYIOIIEH BBISIBICHHIO M OCO3HAHUIO YUUTEIEM U YYAIUMCS CYIIECTBYIOIINX
npobieM B oOydeHHMH. Pe3ynbTaThl TEKyIIeH OICHKH SIBISFOTCS OCHOBOW JUISl WHAMBHIYAIW3alUU
y4eOHOH AEATENbHOCTH U KOPPEKTHPOBKH MHIMBUAYAIBHOTO Y4eOHOTO IJIaHa, B TOM YHUCIIE U CPOKOB
W3YUYCHHS TEMBbI/pa3iesa/mpeIMETHOTO Kypca;

* TEMAaTUYECKOH OICHKH (BBIOJHEHHE KOHTPOJIBHBIX PAabOT MO OTACIBHBIM TEMaM WU OJIOKaM
TeM, 2 paboThl B TOxa). Pe3ynbraThl TEMaTHUECKOW OIICHKU SBJISIOTCS OCHOBAHUEM Ui TEKYIIEH
KOPPEKIMH y4eOHOU NEesITeTbHOCTH U €€ WHANBUIYaIN3alliH;

* IIPOMEKYTOYHOT'O KOHTPOJISI, KOTOPBIA TPOBOAMTCS B KOHIIE KAXKIOTO MOJYrOAWs U B KOHIIC
y4eOHOTO TO/Ja Ha OCHOBE pE3YyJIbTaTOB HAKOIUIEHHOM OLEHKM | PE3yJbTaTOB BBITOJHEHHS
TEMAaTUYECKHUX TIPOBEPOUYHBIX paboT;

* WTOTOBOTO KOHTPOJIS, KOTOPBI OCYIIECTBISIETCS HAa OCHOBAaHHH pPE3yJIbTaTOB BHYTPEHHEU
(BBITIOJTHEHHUE UTOTOBON Pa0OThI) W/WMJIM BHEIIHEH OLIEHKU (IIPOXOXKICHHE rOCYIapCTBEHHOW MTOTOBOM
arrecTanuu). IToroBsie paboThI MPOBOASATCS 1O TEM MPEAMETaM, KOTOPBIE /Ui TAHHOTO 00yYaroImerocs
HE BBIHECEHBIHA T'OCYIApPCTBEHHYIO HTOTOBYIO aTTecraruio. dopma UTOroBoi padOThI MO MPEAMETY
YCTQHABJIMBACTCSl  PEHICHWEM IeNarorndeckoro COBeTa MO  MPEJACTaBICHUI0  METOAMYECKOTO
oObeTUHEeHUsT yuuTenei. MToroBoit paboTol Mo y4eOHOMY MpeaMeTy «XHUMUs» Ui BBITYCKHUKOB
CpeIHEeH IIKOJIBI MOXET CIYXHTh MHCbMEHHas MpOBepouyHas padoTa WM MHCbMEHHas MpOBEpOYHas
paboTa ¢ yCTHOW YacThIO WIJIHM C NMPAKTUYECKON pabOTOl (IKCIEPUMEHT, UCCIICAOBAHHE, OIBIT U T. I1.), a
Takke yCTHbIe (opMbl (WMTOTOBBI 3adeT Mo Oujeram), 4Yactb moptdonuo (mombdopka pabdoT,
CBUCTEIHCTBYIOIIAS O TOCTHKEHUU BCEX TPEOOBAHMI K MPEAMETHBIM pe3yibTaTaM OOy4eHHUs) U T. 1.

[Tmanupyemble pe3ynbTaThl OCBOCHHUS ydeOHOTO mpenmMeTa « XuMHus» Ha 6a30BOM YPOBHE CPEIHETO
ob1ero oopazoBaHus

[Tmanupyemble JTHYHOCTHBIE PE3yJIbTaThl OCBOCHHs y4eOHOro mpeamera «XuMHs» Ha 0a30BOM
YpOBHE

[TmaHupyeMbIMH JTHYHOCTHBIMHU PE3yJIbTaTAMH B PAMKaX OCBOEHHS YU4EOHOTO NMpenMeTa «XUMUs»
SIBIISTFOTCSL:

1) B chepe oTHOLIEHU 00ydaromuxcs K cede, K CBOeMY 3/I0pPOBBIO, K TO3HAHUIO CEOs:

— OpHMeHTalysl OOydYaloUIMXCsl Ha JOCTHXEHHME JIMYHOTO CYacThs, pEalM3alli0 MO3UTHUBHBIX
KU3HEHHBIX MEPCIEKTUB, HHUIIUATUBHOCTh, KPEATHBHOCTH, TOTOBHOCTh M CIIOCOOHOCTH K JJHMYHOCTHOMY
CaMOOIIPEICJIEHUI0, CIIOCOOHOCTh CTaBUTh LIEJIU M CTPOUTH KU3HEHHBIE [IIaHBI;

— TOTOBHOCTh ¥ CITIOCOOHOCTH 00€CTIeunTh ce0e U CBOMM OJIM3KUM JOCTONHYIO )KH3Hb B MPOIIECCE
CaMOCTOSITENIbHON, TBOPUYECKON M OTBETCTBEHHOM /1€ TEIbHOCTH;

— TOTOBHOCTh M CIIOCOOHOCTh OOYYarOIMUXCS K OTCTAaMBAHWIO JIMYHOTO JIOCTOMHCTBA,
COOCTBEHHOTO MHEHHMs, TOTOBHOCTb U CIIOCOOHOCTH BBIpA0AThIBATh COOCTBEHHYIO TO3MILHUIO TI0
OTHOIIEHHIO K 0OMIECTBEHHO-TTOIUTHYECKIM COOBITHSIM TPOILIOTO U HACTOSIIETO Ha OCHOBE OCO3HAHMS
Y OCMBICIICHUSI UCTOPUH, TyXOBHBIX IICHHOCTEH U JOCTM)KCHUI HAIIeW CTPaHBI;

— TOTOBHOCTH W CHOCOOHOCTh OOYYarOMMXCS K CAaMOPA3BUTHIO W CaMOBOCIHTAaHUIO B
COOTBETCTBHH C OOIIEYETIOBEYECKHMMHU IIEHHOCTSAMH U UI€aIaMi I'PaXIaHCKOT0 OOIECTBa, MOTPEeOHOCTH
B (PM3NIECKOM CAMOCOBEPIICHCTBOBAHNH, 3aHATHSIX CIIOPTHBHO-03/I0POBUTEIHHOMN IEATETFHOCTHIO;



— MPUHATHE W peaju3alus IEHHOCTEH 370pOBOTO M 0OE30macHOTO o0pasza >KHU3HHU, OepekHOe,
OTBETCTBEHHOE M KOMIIETEHTHOE OTHOIIEHHE K COOCTBEHHOMY (M3UYECKOMY U ICHUXOJIOTUYECKOMY
3J10POBBIO;

— HeNpUATHE BPETHBIX IPUBBIYEK: KYPEHUS, YIIOTPEOICHHS aJIKOT0JIsl, HAPKOTHKOB;

2) B cepe oTHOMICHHI oOydarommxcs K Poccun kak k Pogune (OteuecTBy):

— poccuiicKas HJIEHTUYHOCTb, CIOCOOHOCTb K OCO3HAHMI POCCUHCKONM HIEHTHUYHOCTH B
MOJIUKYJIbTYPHOM COLIMYME, YYBCTBO MPUYACTHOCTH K HCTOPUKO-KYJIBTYPHON OOIIHOCTH POCCHUHCKOTO
Hapoa u cynpoe Poccun, matpuoTusm, TOTOBHOCTH K CITyKeHHIO OTE4ecTBY, €ro 3alluTe;

— YBAXEHHE K CBOEMY HapoOJy, YyBCTBO OTBETCTBEHHOCTH nepen PoauHON, ropaoct 3a CBOM
Kpai, cBoro PonauHy, npouuioe M HacTOAILIEE MHOIOHALMOHAJIBHOrO Hapoaa Poccum, yBaxkeHue
rocyJapCTBEHHBIX CUMBOJIOB (Tep0, (ar, riMH)

; — (opMupoBaHHE YBa)KEHHUS K PYCCKOMY S3bIKYy KaK TOCYAapCTBEHHOMY s3bIKy Poccuiickoii
Denepanui, sBISIOMIEMYCS] OCHOBOM POCCHIICKON MIEHTUYHOCTHU U INIaBHBIM (PaKTOPOM HAIIMOHAIBLHOTO
CaMOONPEEIICHHUS;

— BOCMHTAHUE YBAXEHUS K KYJIbType, A3bIKaM, TPAIUIUsIM U 00bIYasiM HapOOB, MPOKUBAIOIINX
B Pocculickoit @enepanuu;

3) B cdepe OTHOLICHHUH 00yJaromMXCsl K 3aKOHY, TOCYIapCTBY U K IPaKAaHCKOMY OOILIECTBY:

— IrpakJaHCTBEHHOCTD, TPAKIaHCKas ITO3ULIHS aKTUBHOI'O U OTBETCTBEHHOI'O WJIEHA POCCUICKOTO
o0miecTBa, OCO3HAIOUIETO CBOM KOHCTHUTYIMOHHBIE MpaBa U OOS3aHHOCTH, YBaXKAIOIIEro 3aKOH U
MPaBOMOPSIIOK, OCO3HAHHO MPUHUMAIOIIETO TPAJAULIMOHHBIE HAIIMOHAJIBHBIE M OOIIeUeIOBEUYECKUE
T'YMaHUCTUYECKHE U JeMOKPAaTHUYECKHE [IEHHOCTH, TOTOBOTO K Y4aCTHIO B OOILIECTBEHHON KHU3HU;

— TpHU3HAHME HEOTYYKJAEeMOCTH OCHOBHBIX TPaB M CBOOOJ YeJIOBEKa, KOTOPHIC MPUHAJICkKAT
KKIOMY OT POXKJIEHHUS, TOTOBHOCTh K OCYIIECTBICHHUIO COOCTBEHHBIX MpPaB M cBOOOA 0€3 HapyIIeHHs
npaB W CBOOOJ APYrHX JIHI, TOTOBHOCTh OTCTaWBaTh COOCTBEHHBIC IpaBa M CBOOOIBI 4YEIOBEKAa U
rpaXJaHWHa COTJIACHO OOMICTIPU3HAHHBIM NPUHLUIAM M HOPMaM MEXIYHAPOJHOTO IpaBa U B
cootBercTBuM ¢ Konctutynuen Poccniickoit denepanuu, npaBoBasi ¥ NOJIUTHYECKAS] TPAMOTHOCTb;

— MHPOBO33pPEHHUE, COOTBETCTBYIOIIEE COBPEMEHHOMY YPOBHIO Pa3BUTHUSI HAYKH M OOIIECTBEHHOMN
NPAaKTUKH, OCHOBAaHHOE Ha JMAJIOre KYJbTYp, a TaKKe Pa3IUYHBIX (OpM OOLIECTBEHHOTO CO3HAHWS,
OCO3HaHUE CBOETO MeCTa B MOJUKYIBTYPHOM MHPE; HMHTEPUOpU3ALMS LIEHHOCTEW AEMOKpaTHUH U
COLIMAJIbHOW COJIMJJAPHOCTH, FOTOBHOCTh K JOIOBOPHOMY PETYJIMPOBAHUIO OTHOIIEHWW B TpyNIe WIH
COLIMAJIbHOW OpraHu3aluu;

— TOTOBHOCTh OOY4YalOIIMXCS K KOHCTPYKTUBHOMY Y4YacTHUIO B TPUHATHH pPELICHUH,
3aTparvBalOIMX IpaBa M MHTEPEChl, B TOM YHCIE B pa3IMYHbIX (opmax o0OIIeCTBEHHON
camMOoOpraHu3alii, CaMOYIpaBJIEHUsI, OOILIECTBEHHO 3HAUUMOM e TEIbHOCTH;

— TIPUBEPKEHHOCTh UAESIM MHTEPHALMOHAIN3MA, PYKObl, paBEHCTBA, B3aUMOIIOMOIIIM HApOJIOB;
BOCIIMTAaHME YBA)XKUTEIHHOIO OTHOUIEHMS] K HAIlMOHAIBHOMY JOCTOMHCTBY JIIOJIEH, UX 4YYyBCTBaM,
PETUTHO3HBIM YOSKICHUSAM;

— TOTOBHOCTh OOYyYaloLIUMXCSl MPOTHUBOCTOSNTh WACOJOTMH DSKCTPEMHU3Ma, HaIMOHAIU3MA,
KceHo(poOUH, KOpPYNIMH, JUCKPUMHHALMHU 0 COLUAIBHBIM, PEIUTHO3HBIM, PACOBBIM, HAIlMOHAJIBLHBIM
MIpU3HAKaM U JIPYTUM HETaTUBHBIM COIIMAJIbHBIM SIBJIICHUSIM;

4) B cpepe OTHOLIEHUHN 00YUAIOIIUXCS C OKPYKAIOIUMHU JIFOIbMHU:

— HpPaBCTBEHHOE CO3HAHME M IOBEJACHHME HAa OCHOBE YCBOEHUS OOIIEUYEIOBEYECKUX LEHHOCTEH,
TOJIEPAHTHOT'O CO3HAHHUS U IOBEJIEHHUS B MOJUKYIBTYPHOM MHpE, TOTOBHOCTH U CHOCOOHOCTH BECTU
IUaJor C JAPYTUMHU JIIOJbMH, JOCTUTaTh B HEM B3aUMOIOHHMMAHUS, HAXOUTh OOLIMEe LEeNu U
COTPYAHMYATH JIJISl UX TIOCTHKEHUS;

— NPUHATHE TYMAHHCTUYECKUX IEHHOCTEH, OCO3HAHHOE, YBAXKUTEIbHOE M J00pOKenaTesIbHOe
OTHOIIIEHUE K JPYTOMY YEJIOBEKY, EF0 MHEHHUIO, MUPOBO33PEHUIO;

— CIIOCOOHOCTH K COINEPEKMBAHUIO U (POPMUPOBAHNE TTO3UTUBHOIO OTHOILIEHUS K JIIO/SIM, B TOM
qucie K JUIaM C OTPaHUYeHHBIMU BO3MOKHOCTSIMH 3/I0POBbSI U HHBAIKMAM; O€peKHOE, OTBETCTBEHHOE
U KOMIIETEHTHOE OTHOILEHUE K (PU3MUECKOMY U MCUXOJOTHYECKOMY 370POBbIO JAPYrUX JIIOJEH, yMeHue
OKa3bIBaTh IEPBYIO MIOMOIIIb;

— (QopmupoBaHuE BBIPA)KEHHON B OBEIEHUN HPABCTBEHHOM MO3UIIMH, B TOM YHCIIE CIOCOOHOCTH
K CO3HAaTelIbHOMY BBIOOpY /100pa, HpPAaBCTBEHHOTO CO3HAHMS M TIOBEJACHUS HA OCHOBE YCBOCHHS
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o011eueI0BeYECKUX [ICHHOCTEW U HPaBCTBEHHBIX YYBCTB (UECTH, A0JTa, CIPaBEIMBOCTH, MIIIOCEPIUS U
ApyKemnoous);

— BBIpa0OTKAa KOMIIETEHIMI COTPYJHHYECTBA CO CBEPCTHHKAMM, NETHbMHU MIIAJIIIET0 BO3pPAacTa,
B3pOCIBIMH B 00pa30BaTENbHOM, OOLIECTBEHHO IOJIE3HOM, yueOHO-HCCIeI0BATENbCKON, MPOCKTHON H
IPYTUX BUAAX ACSTEIbHOCTH;

5) B cdepe oTHOUmICHHH OOy4arOIUXCA K OKPYKAOIMIEMY MHpY, K JKHBOW MpHUPOJE,
XYIO0KECTBEHHOU KYIbTYpE:

— MMPOBO33PEHHUE, COOTBETCTBYIOIIEE COBPEMEHHOMY YPOBHIO Pa3BUTHUs HAayKH, 3HAUMMOCTh
HayKH, TOTOBHOCTh K HAayYHO-TEXHMYECKOMY TBOPUYECTBY, BIIaJI€HHE IOCTOBEpHOIl uH(poOpMaiuel o
MEPEIOBbIX JOCTHKEHUSAX W OTKPBITHSIX MHPOBOM M OTEUYECTBEHHOH HAyKH, 3aMHTEPECOBAHHOCTH B
HAy4YHBIX 3HAHUSAX 00 YCTPOICTBE MHpa U OOILECTBa;

— TOTOBHOCTB M CIIOCOOHOCTH K 00pa30BaHUIO, B TOM YHCIIE CaMOOOpPa30BaHMIO, Ha IPOTSHKEHUH
BCEH JKM3HHM; CO3HATEIbHOE OTHOIIEHHUE K HENpPEpPHIBHOMY OOPAa30BaHHMIO KaK YCJIOBHIO YCHEIIHOMN
npo¢eCCHOHATBLHON M 00IECTBEHHON 1EATEIbHOCTH;

— DJKOJIOTHYECKasl KyJbTypa, OepekHOe OTHOIICHHE K POJHOM 3emie, MPUPOAHBIM OOrarcTBam
Poccuun n Mupa, noHUMaHue BIUSHHS COIIMATIBHO-DKOHOMHYECKHX MPOIIECCOB HA COCTOSHUE TTPUPOAHOM
U COIMAIbHOM Cpelbl, OTBETCTBEHHOCTH 3a COCTOSIHME MPUPOJHBIX PECYpPCOB, YMEHHH M HaBBIKOB
pPa3yMHOTO TPUPOAONOIB30BAHUS, HETEPIMMOr0 OTHOIICHHS K JCHCTBUSM, NPUHOCAIIMM Bpea
HKOJIOTHH;, IPHOOPETEHUE OIbITa SKOJIOTOHAIIPABICHHOM 1€ TeIbHOCTH;

— 3CTETHYECKOE OTHOLICHHWE K MUPY, TOTOBHOCTh K ICTETUYECKOMY O0YCTPOMCTBY COOCTBEHHOTO
OBITA;

6) B chepe OTHOIICHHI O0YJAIOIINXCS K CEMbE U POAUTEINISIM, B TOM YUCJIE TOATOTOBKA JIMYHOCTH
K CEMEMHOW KU3HMU:

— OTBETCTBEHHOE OTHOLIEHHE K CO3JaHHUI0 CEMbU HA OCHOBE OCO3HAHHOI'O IMPHUHSATHS LIEHHOCTEN
CEeMEHHOM KU3HHU;

— IOJIOXKUTEIbHBIA 00pa3 CeMbH, POAUTENLCTBA (OTLOBCTBA U MATEPUHCTBA), HHTEPUOPU3ALMS
TPaJAULIMOHHBIX CEMEHHBIX IIEHHOCTEH;

7) B chepe oTHOMIEHUI 00yUaIOUINXCS K TPYAY, B cpepe connanbHO-3KOHOMUYECKHX OTHOUICHUH:

— yBakeHHE BceX (PopM COOCTBEHHOCTH, TOTOBHOCTH K 3aIUTE CBOEH COOCTBEHHOCTH;

— OCO3HaHHBIA BBIOOp Oymymield mpodeccuu Kak MyTh W CIIOCO0 peanm3aii COOCTBEHHBIX
KU3HEHHBIX TJIAaHOB;

— TOTOBHOCTH O0YYaIOIIUXCs K TPYJOBOH NPOQecCHOHATBHOMN AEATENBHOCTH KaK K BO3MOYKHOCTH
y4acTHs B PELICHUH JINYHBIX, OOIECTBEHHBIX, TOCY1apCTBEHHBIX, OOIIEHAIIMOHAIBHBIX TPO0JIEM;

— TOTPeOHOCTh TPYOUTHCA, YBOXKEHHE K TPyLy W JIOASM TpyJa, TPYAOBBIM JOCTIIKEHUSM,
J0OpPOCOBECTHOE, OTBETCTBEHHOE U TBOPUECKOE OTHOILIEHHE K PA3HBIM BUJIAaM TPYAOBOU AEATEIbHOCTH;

— TOTOBHOCTh K CaMOOOCITY)KHBAaHHIO, BKJIIOYas OOy4YeHHWE U BBINOJHEHHE OMAIIHUX
00s13aHHOCTEH;

8) B cdepe OTHOIIECHUH (U3HUECKOTO, TMCUXOJIOTHYECKOT0, COIMAIBLHOTO M aKaJeMHUYECKOTO
Onaromnonydrs 00y4aromuxcs:

— (u3Hnueckoe, IMOLMOHAIBHO-TICUXO0JIOTHYECKOE, COLMANIbHOE Olaromnonydyre oOydaroluxcs B
KHU3HM OOpa3oBaTEeIbHONM OpraHM3alliy, OUIYIEHHEe JAeTbMH O€30MacHOCTH M IICHUXOJIOTMYECKOTO
koM(popTa, THPOPMATMOHHOM 0€3011aCHOCTH.

[Tnanupyemble MeTanpeAMETHbIE Pe3yJIbTaThl OCBOCHHUS y4eOHOTo mpeameTa « XUuMus» Ha 0a30BOM
YpOBHE

[Tnanupyemble MeTanpeaMeTHbIE Pe3yabTaThl B paMKax OCBOGHHUs Y4e€OHOIo mpeamera «XHUMUs»
MIpe/ICTaBJIeHbl TPEMs IPyNIIaMH YHUBEPCAIbHBIX YueOHbIX aeiictuil (Y'Y ]I).

1. PerynatuBHble yHUBEpCcaibHbIE yueOHbIE eHCTBUS

BbImycKHUK Hay4uTCS:

— CaMOCTOATEIbHO ONpPENENTh LIeNU, 3ajaBaTh MapaMeTpbl U KPUTEPUH, IO KOTOPHIM MOKHO
OIIPEAEIUTD, UTO LIEb IOCTUTHYTA;

— OLIEHUBATh BO3MOXKHbIE IOCJIEJICTBUS JOCTHMKEHHSI TOCTAaBJICHHOM IEJM B JI€ATEIbHOCTH,
COOCTBEHHOM KM3HM U KU3HU OKPYXKAIOIUX JIF0IeH, OCHOBBIBAsICh HAa COOOPAKEHUIX 3TUKU U MOPAJIH;
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— cTaBUTh U (HOpMynHpOBaTh COOCTBEHHBIC 3aadd B OOpPa30BATEIFHOW JESATEIFHOCTH H B
KU3HEHHBIX CUTYalUsX;

— OIICHMBATh PECYPCHI, B TOM YHCJIE BPEeMS U APyrHue HeMaTepHAIbHBIE PECypChl, HEOOXOIUMBIE
IUISL JOCTHXKEHHS TTOCTABJICHHOW paHee LeiH;

— BBIOMPATH MYTh JOCTIKCHHUS 1I€IIH, TUIAHUPOBATh PELICHUE ITOCTABICHHBIX 33/1a4, ONITHUMU3UPYS
MaTepHalbHbIe 1 HEMaTepHaIbHbIC 3aTPaThI;

— OpraHu30BbIBaTh AI(PQEKTUBHBI MOUCK PECypcoB, HEOOXOMUMBIX Ui JOCTHIXKCHUS
IIOCTaBJICHHOM IICIIH;

— COIOCTAaBJIATh MOJYYSHHBIH PE3yJIbTaT ISSTEIBHOCTH C IOCTABICHHON 3apaHee LEbIO.

2. [To3HaBarenbHbIE YHUBEPCATIbHBIC YUeOHBIE ICHCTBHS

BrIlTyCKHMK HayduTCs:

— HCKaTh M HAXOJUTh OOOOLIEHHBIE CIIOCOOBI pEIICHUs 3ajad, B TOM 4YHCIE OCYLIECTBIATH
pa3BepHYTHI MHPOPMALMOHHBIM TTOUCK U CTABUTh HAa €T0 OCHOBE HOBBIE (YyU4e€OHBIC M TIO3HABATEIILHBIC)
3a/1a4H;

— KPUTHUYECKU OLIEHUBATh M MHTEPIPETHPOBATH MH(OPMAIIHIO C pa3HBIX MO3UIMK, pacro3HaBaTh
1 GUKCUPOBATH IPOTUBOPEUHS B UHPOPMALIMOHHBIX HCTOUHUKAX;

— HCIOJNB30BaTh pPA3IM4YHBIE MOJEIbHO-CXEMATHYECKUE CPEACTBA Ui INPEICTaBICHUS
CYIIECTBEHHBIX CBSI3€ll M OTHOIIEHWH, a TaKKe MPOTUBOPEUYUil, BBIABICHHBIX B HH(MOPMALMOHHBIX
HMCTOYHMKAX;

— HaxoIuTb W IPUBOAUTH KPUTHUYECKHE apryMEHTbl B OTHOIUEHUU ACUCTBUM U CYXICHHUU
JPYroro; COJEpP’KaTeIIbHO OTHOCUTHCA K KPUTHUECKUM 3aMEUYaHUSIM B OTHOLIEHUM COOCTBEHHOTO
CYXJIEHUs], pacCMaTpUBaTh UX KaK pecypc COOCTBEHHOTO pa3BUTHS;

— BBIXOJUTh 32 paMKM Y4e€OHOro IpEeAMETa U OCYILIECTBIATh II€JIEHAIPABICHHBI IOUCK
BO3MOKHOCTH LIMPOKOTO IIEpeHOca CPEJICTB U CIIOCOO0B JIeHCTBUS;

— BBICTpaMBaThb MHAMBHUYaAJIbHYI0 O0pa30BaTENIbHYI0 TPACKTOPHUIO, YUWUTBIBasi OIPAaHUYEHUS CO
CTOPOHBI IPYIMX YYaCTHUKOB U PECYpPCHBIE OTPAaHUYEHUS;

— MEHSATh U yJIEp>KUBATh Pa3HbIE MIO3ULMHU B II03HABATEIBHON JEATEIbHOCTH.

3. KomMMmyHUKaTHBHbBIE YHUBEpCAJIbHbIC YUeOHbIE 1EHCTBUIMA

BoinyckHHMK HayuuTCA:

— OCYIIECTBJIATH JEIOBYI0O KOMMYHHMKAIIUIO KaK CO CBEPCTHUKAMM, TaK M CO B3POCIHBIMH (Kak
BHYTpU 00pa3zoBaTEeNbHON OpraHM3alliy, TaK U 3a €€ MpeeiaMu), ToJ0NpaTh MapTHEPOB AJIS JEIOBOM
KOMMYHUKAIUHU, UCXOJIS U3 COOOpaXKEHUN Pe3yIbTATUBHOCTH B3aUMOJICHCTBUS, & HE JIMYHBIX CUMIIATH;

— TIPU OCYIIECTBICHUH TPYIOBOM pabOThI OBITH KaK PYKOBOJUTENEM, TaK M WICHOM KOMAaH]IbI B
Pa3HBIX pOJIsiX (TEHEPATOP UIEH, KPUTUK, UCTIOTHUTENb, BRICTYIAIOIIUN, SKCIIEPT U T. 11.);

— KOOPOWUHHUPOBAaTh U BBHIMONHATH pabOTy B YCIOBUSAX pEAITbHOTO, BHPTYadbHOTO U
KOMOWHHUPOBAHHOTO B3aUMO/ICUCTBUS;

— Pa3BEpPHYTO, JIOTUYHO U TOYHO M3JIaraTh CBOIO TOUYKY 3PEHHMS C MCIIOJIb30BAaHUEM aJ€KBAaTHBIX
(YCTHBIX U MMCHhbMEHHBIX ) SI3BIKOBBIX CPEJICTB;

— pacno3HaBaTh KOHGIMKTOTEHHBIE CUTYallMd W MPEAOTBpAIlaTh KOH(PIUKTHI 10 UX aKTUBHON
(a3bl, BBICTpAauBaTh JCIOBYIO M 00pa30BaTEIbHYI0 KOMMYHUKAIIUIO, U30€rast JIMYHOCTHBIX OIEHOYHBIX
CYXKJICHUU.

[Inanupyembie TpeIMETHBIE Pe3yJbTaThl OCBOCHUSI y4eOHOro mpeamera «XuMus» Ha 0a30BOM
YpOBHE

B pe3ynbrare uzydeHus yaeOHOTO penMeTa «XUMHs» Ha YPOBHE CPEIHETO 001Iero oopa3oBaHms
BBIITYCKHHUK Ha 0230BOM YPOBHE HAyYUTCS:

— pacKpbIBaTh Ha MPUMEpPAX pPOJb XUMHUU B (POPMHUPOBAHWU COBPEMEHHOW HAyYHOW KapTHHBI
MHPA U B TPAKTUUECKOM AEATEIBHOCTH YEJIOBEKA;

— JEMOHCTPUPOBATh HA MPUMEPAX B3aUMOCBA3b MEXAY XHMHEH W JPYTUMHU €CTECTBEHHBIMH
HayKaMUu;

— pacKpbIBaTh Ha MMpUMEpax MOJI0KEHUS TEOPUH XUMHUECKOoro cTpoeHust A. M. byTieposa;
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— moHuMath ¢uzndeckuii cmbich [lepuognyeckoro 3akona JI. V1. MenneneeBa u Ha €ro OCHOBE
OOBSICHSITh 3aBUCUMOCTh CBOWCTB XHMMHYECKHUX DJIEMEHTOB U OOpa30BaHHBIX HMH BEMIECTB OT
3JIEKTPOHHOTO CTPOCHUSI aTOMOB;

— OOBSICHATH MPUYMHBI MHOTO0OpAa3Hs BEIIECTB HA OCHOBE OOIIMX MPEICTABICHHUI 00 X COCTaBe
U CTPOCHHMH; — MPUMEHSTH MpaBUjia CUCTEMATUYECKOW MEXAYHAPOJIHOW HOMEHKIIATYPhI KaK Cpe/CTBa
pa3nuYeHUs U UICHTU(UKAIIMK BEIIECTB 110 MX COCTABY M CTPOCHUIO;

— COCTaBJISITh MOJICKYJIAPHBIE U CTPYKTYpPHBIC (POPMYJIBI OPraHMYECKUX BEIIECTB KaK HOCHUTEIICH
nH(OpPMALIUA O CTPOSHHM BEIIECTBA, €r0 CBOWCTBAX W MPUHAIICKHOCTH K OIPEICICHHOMY KIIACCYy
COCAMHEHMI; — XapaKTEpU30BaTh OPraHUYECKHE BEILECTBA IO COCTaBYy, CTPOCHUIO W CBOMCTBaM,
YCTaHABIIMBATh MPUYUHHO-CIICJICTBEHHBIC CBA3U MEXAY JaHHBIMHU XapaKTEPUCTUKAMU BEILIECTBA;

— TIPUBOJIUTH NPUMEPHl XUMHUYECKUX PEAKIMH, paCKpbIBAIOIIUX XapaKTEpHbIE CBOMCTBa
TUMIMYHBIX ~TMPEACTABUTEICH KJIACCOB OPraHMYECKUX BEHIECTB C MENbI0 UX HICHTH(PHUKAIUU
1 00BSICHEHHS 00JIaCTH IPUMECHEHUS;

— MPOTHO3UPOBATH BO3MOKHOCTh MPOTEKAHUS XUMUYECKUX PEaKIMi Ha OCHOBE 3HAHMUM O THMaX
XUMHUYECKOH CBS3U B MOJICKYJIaX PEareHTOB U UX PEaKIIMOHHOW CITOCOOHOCTH;

— HCIOJb30BAaTh 3HAHUS O COCTABE, CTPOCHUM M XUMHUYECKHUX CBOMCTBaX BEIIECTB [T
0€301acHOTO MPUMEHEHUS B IPAKTUUECKON JNEATEIHbHOCTH,

— TPUBOAWTH TPUMEPHl MPAKTUYCCKOTO WCIOIB30BAHUS MPOIAYKTOB IMEepepadOTKH HEPTH U
MPUPOJHOTO Ta3a, BBHICOKOMOJICKYJISIPHBIX COEIMHEHUHN (MONMATUIICHA, CHUHTETHUYECKOTO Kaydyka,
alleTaTHOT'O BOJIOKHA);

— NPOBOJUTH OIBITHl [0 PACHO3HABAHUIO OPraHUYECKHX BEIIECTB — TJIMLEPUHA, YKCYCHOM
KHCIIOTHI, HEMPEACTbHBIX KHPOB, TIIFOKO3bI, Kpaxmalia, OCJTKOB — B COCTaBE IMHUIICBBIX MPOIAYKTOB U
KOCMETHYECKHX CPEJCTB, — BIAJETh INMpaBUJIaMU M TpHeMaMH Oe30macHoi paboThl mpu paboTe C
XUMHYECKUMH BEUIECTBAMH H JJa00PATOPHBIM 000PYI0BaHHEM,

— YCTaHaBJIMBATh 3aBUCUMOCTb CKOPOCTHM XUMHUYECKOM pEaKUUU U CMELICHUS XUMHYECKOIrO
paBHOBECHUSI OT PA3IMYHBIX (PAKTOPOB C IIENBIO OMPEACICHUS ONTHUMAIBHBIX YCIOBHH MPOTEKAHMS
XUMHYECKHUX MPOIECCOB;

— MPUBOJUTH MPUMEPHI TUAPOIIN3A COJICH B MIOBCEIHEBHOM KU3HU YETIOBEKA;

—  TPUBOJUTH NIPUMEPHl  OKUCIUTEIIbHO-BOCCTAHOBUTEBHBIX  PEAKIMid B  MNPUPOJE,
MIPOU3BOJICTBEHHBIX MPOIIECCaX U KUZHEAESITEIbHOCTH OPTraHU3MOB;

— TPUBOAWTH IMPUMEPHl XUMHUUYECKHX PEAKIMi, paCKPHIBAIOIIMX OOIIME XUMHUYECKHUE CBOMCTBA
MPOCTHIX BEIIECTB — METAJUIOB U HEMETAJIJIOB;

— TPOBOJAUTH pacdeThl HA HAXOXKICHHE MOJEKYISIPHOW (OopMyIbl YrIeBOJOPOAa MO MPOIYKTaM
CrOpaHusi U 10 €r0 OTHOCUTEIHHOM MIIOTHOCTH U MAaCCOBBIM JIOJISIM 3JIEMEHTOB, BXOJIAIIUX B €T0 COCTAB;

— BIaAETh MpaBWIaMH O0€30MacHOro oOpamieHuss C €IKHUMH, TOPIOYHUMH M TOKCHYHBIMHU
BEILIECTBAMH, CPEACTBAMU OBITOBON XUMUU;

— OCYIIECTBJIATh TOMCK XHMHUYECKOH WH(GOpMallMd 10 Ha3BaHUAM, WJIEHTHPUKATOpaAM,
CTPYKTYPHBIM (pOpMYyJiaM BEIIECTB;

— KPUTHYECKH OIICHMBATh W MHTEPIPETUPOBATH XUMUYECKYIO MH(OpPMAIIHIO, COMEPIKALIYIOCS B
COOONICHUSX CPEJCTB MaccoBOM MH(opMaiuu, pecypcax MHTepHeTa, HaydHO-TIOMYJISPHBIX CTAThsIX C
TOYKH 3pPEHHUS €CTeCTBEHHOHAYYHON KOPPEKTHOCTH B IENSIX BBIABICHHUS OIIMOOYHBIX CYKICHHH U
(dhopmupoBaHus COOCTBEHHOMN MTO3UIINH;

— TMPEeACTaBIATh MYTH peHIeHHs] TJI00ANbHBIX MPOOIEM, CTOSIIMX TMEepel YeTOBEYECTBOM:
9KOJIOTUYECKUX, IHEPTETUIECKUX, CBIPBEBBIX, U POJIb XUMHUHU B PEIICHUH 3THX MPOOIIEM.

BrimyckHuk Ha 6230BOM YPOBHE MOJIYYUT BO3ZMOXKHOCTh HAYUUTHCS:

— WUTIOCTPUPOBATH HA MPUMEPAX CTAHOBJIECHUE W SBOJIOIUIO OPTaHUYECKON XUMUHU KaK HAyKH Ha
Pa3IMYHBIX UCTOPUUECKUX ATaAIaX €€ pa3BUTHUS;

— HCIMOJB30BaTh METOABl HAYYHOTO TIO3HAHWUS TIPH BBINOJTHEHUH TMPOEKTOB M Y4eOHO-
UCCIIEIOBATENILCKUX 33aa4 [0 W3YYCHHUIO CBOWCTB, CHOCOOOB TIONIYYEHHUS M  PACIO3HABAHHS
OpPTraHUYECKUX BEIIECTB;

— OOBSACHATH MPHUPOIY U CIOCOOBI 00pa30BaHUSI XUMUYECKOW CBS3HM: KOBAJIEHTHOW (TIOMSPHOMH,
HETIOJISIPHON ), MIOHHOM, METAJUNIMYECKON, BOJOPOTHOMN C IENIBI0 OMPEACICHUS XUMHUYECKOW aKTHBHOCTH
BCIIECTB;
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— YCTAaHABJIMBATH TICHETHYECKYID CBSA3b MEXKIY KJIAcCaMH OPraHMYECKHUX BEIIECTB JUIA
00OCHOBAaHUSI TPUHIUIHAIBHON BO3MOXXHOCTH TOJYYECHHST OPraHWYECKUX COCAMHEHHH 3aJaHHOTrO
COCTaBa U CTPOCHHS;

— HaxOJHUTb B3aUMOCBSI3U MEXAY CTPYKTYPOH U (QyHKIMEH, MPUUUHON U CIEICTBHEM, TEOPHEH U
(dakTamMM Ipu aHaJIM3€ MPOOJIEMHBIX CUTyallUd M OOOCHOBAaHMM IPUHMMAEMBIX PELICHUH Ha OCHOBE
XUMUYECKUX 3HAHUM.

Copneprxanue yueOHOro npeamera «XuMus» Ha 0a30BOM YpOBHE CpeHEro o01iero oopa3oBaHus

OCHOBBI OPraHUYECKON XUMUU

OCHOBHBIE NOHATUS OPraHUYECKON XUMUU

IlosiBieHHMEe M pa3BUTHE OpPraHUYECKOM XMMMM Kak Hayku. [IpenMer m 3HadueHHME OpPraHMYECKOU
XUMHM. MecTo M 3HaueHHWe OpraHu4ecKod XHMHHM B CHCTEME €CTECTBEHHBIX HayK. I[Ipnuunsl
MHOT000pa3usi OPraHUYeCKUX BEIIECTB. YTJIEPOAHBIA CKEJeT OpPraHu4ecKor Mosekynbl. KpaTtHocTh
XUMHYECKOH CBsI3U. OCOOEHHOCTh XMMUYECKUX pPeaKUuil OpraHuYeCKUX COeAUHEHUH.

CTpykTypHas TeOpHsl OpPraHMYECKUX COEIMHEHUH. XHUMHUYECKOE CTPOECHUE KaK IOpPSIOK
COCJUHECHUS AaTOMOB B MOJIEKYJE€ COIVIACHO HX BaJCHTHOCTH. OCHOBHBIE IIOJIOKEHHS TEOPHH
XUMHUYECKOI'O CTPOEHUsI OpraHndeckux coequHenuii A. M. ByriepoBa. 3aBUCMMOCTh CBOMCTB BEILLECTB
OT XMMHMYECKOTO CTPOCHMSI MOJIEKYJI. I30Mepus U u30Mephl.

Knaccuukanuss OpraHMYeCKMX COCAMHEHUI. YTIeBOIOpOAsl M HX  (YHKUMOHAIbHBIC
npousBosanble. Ilonatue o QynknuonansHoit rpynme. ['omonorus. IlpuHumne! kiaccudukanuu
OpraHMyecKux coeauHeHuid. CucreMaruyeckass MeEXAYyHapoJHasi HOMEHKJIaTypa U I[PUHLUIIBI
00pa3oBaHMs Ha3BAHUN OPraHMYECKUX COEAUHEHUI.

Hemonctpauuu. 1. Paznoxenue caxapa. 2. Koiekiuss opraHn4ecKux BEIIECTB U MaTepUasoB. 3.
Monenu opraHn4ecKux MOJIEKYII.

VYri1eBo10poasl

Anxanel. CTpoeHue MoJIeKysbl MeTaHa. I'omonornyeckuil pspa ankaHos. ['omonoru. M3omepus u
HOMEHKJIaTypa aJKaHOB. @DPU3MYECKHE CBOMCTBA QJIKAaHOB M 3aKOHOMEPHOCTHM HX H3MEHEHUS.
XuMHuueckue CBOWCTBa (Ha IpuUMepe MeTaHa M 3TaHa): PEeaklUMu 3aMelleHHs (raJoreHUpOBaHUE),
JETUIPUPOBAHMS KaK CIIOCOOBI MOJIYyYE€HUS BaXKHEUIINX COSIUHEHUHM B OpraHM4eCKOM CHHTE3€, TOpEHUE
METaHa KaK OJJMH M3 OCHOBHBIX UCTOYHHMKOB TEIUIAa B IPOMBIIUIEHHOCTH U ObITY, nuponu3. Haxoxnenue
B IIPUPOJIEC U IPUMEHEHUE ANKAaHOB. [[oHATHE 0 IUKIIOATKAHAX.

Anxensl. CTpoeHue MOJIEKYIbI dTUJIEHA. ['oMoIorudeckuil psin ajlkeHoB. HomeHknaTypa ankeHoB.
N3omepust yriepoaHOrockeneTa W IOJIOKEHUs KpPaTHOW CBSI3M B MOJIEKYJIAaxX alkeHoB. dusnueckue
CBOWCTBA aJKEHOB. XHMHYECKHE CBOMCTBa (Ha NpUMEpe STWIEHA): pPEAKUUHU MPUCOSAMHEHUS
(ranoreHupoBaHue, TUAPUPOBAHME, TUApATAIMs, THUIPOraJOTEHUPOBAHME) KaK CHOCOo0 IOIy4eHUs
(YHKIMOHATIBHBIX MPOU3BOAHBIX YIJIEBOJAOPOAOB, IOpeHHs. Peakiuu NpUCOEIMHEHUS K TOMOJIOTaM
stuneHa. IIpaBuno MapkoBHukoBa. IlonmMepr3anus STWieHa Kak OCHOBHOE HAIIPaBIEHUE €ro
ucnonp3oBaHus. llonmdTuneH Kak KPYNHOTOHH@KHBIM IMPOLYKT XHUMHUYECKOIO IIPOM3BOCTBA.
[TonydyeHnue »TuiieHa B MPOMBILIUIEHHOCTH (JETWIpUpOBaHKUE dTaHa) U B jaboparopuu (AeruapaTarus
sta”ona). [Ipumenenne stuneHa.

Anxanguensl U Kaydyku. [loHatue o0 ankaaMeHax Kak YIiaeBoJOpoAax € JABYMs JBONHBIMU
cs3aMu. [Tonnmepusanus auBunuia (Oyraauena-1,3) kak cnoco0 MoaydeHHs CHHTETUYECKOTo KayuyKa.
HarypaneHblii 1 cuHTeTMYECKHM Kaydykd. Bynkanuzanms kaydyka. Pesumna. IIpumenenue kaydyka u
PE3HHBI.

Anxunbl. CtpoeHue MoJekynbl aneruneHa. ['omosornueckuit psin ankuHoB. Homenknarypa
aIKUHOB. M30Mepus yriepoaHoro ckeiera U IOJNOKEHUS KPAaTHOW CBA3UM B MOJIEKYJIE aJIKWHOB.
dusnyeckue CBOMCTBa alKHMHOB. XHMHUYECKHME CBOICTBa (HAa TMpuUMepe aleTHIEeHA): peakuu
NPUCOETUHEHUs (TaJIOTeHUPOBAaHUE, TUAPUPOBAHME, THIpATAIUs, THAPOTaIOreHUPOBaHNEe) KaK CIoco0
MOJIy4eHUsI MOJIMMEPOB MW JPYIMX IIOJE3HBIX MPOAYKTOB, TOpPEHHE AaleTUIeHa KaK MCTOYHUK
BBICOKOTEMIIEPATYPHOTO IUIAMEHM JJIsl CBAPKU M PE3KM METAJUIOB, AMMEpH3alusl U TpUMEpHU3alus.
[Tonrydenue anerunena. [IpumeHenne aneTuieHa.

Apenbl. beH30m Kak MpeICTaBUTENb AaPOMATUYECKUX YIIIEBOAOPOAOB. CTpOEHHME MOJIEKYJIbI
6ensona. dusnueckue cBoiicTBa OeH307a U TOJyoJa. XMMHUYECKHE CBOMCTBA: peaklMM 3aMelleHUus B
OEH30JIbHOM KOJblle (TaJOreHHpOBaHUE, HUTPOBAHME, ATKUIMPOBAHME) KaK CIIOCO0 TMOIy4YeHUs
XUMHUYECKUX CpEICTB 3alllUThl PACTeHHM, MNpHUCOEAMHEHUsS (TUIPUPOBAHHE) KaK JI0Ka3aTeIbCTBO

13



HETIpEeCIbHOTO XapakTepa OCH30J1a, peaklud 3aMEIIeHHs B OOKOBOW Iemu (Ha MpUMEpe TOJyoJa),
rOpeHusi, OKUCIIeHus Toyosna. [IpumeHenne 6eH30i1a 1 €ro TOMOJIOTOB.

HemoHcTpanuu. 4. bpomupoBaHue rekcala Ha cBery. 5. ['opeHne MeTaHa, 3TWIeHa, alleTUiIeHa. 6.
OTHolIeHHEe MeTaHa, STHIICHA, alleTHJeHa U O€H30Jla K PacTBOpaM IepMaHraHara Kaius U OpOMHOMI
Boze. 7. [lomyueHue sTuieHa peakuueidl IerujparalMy 3TaHOJa, aleTHIeHa — TUAPOJIU30M KapOuia
KaJIbLUS.

JlaGopaTopubie ombIThl. 1. CocTaBieHue Mojened ankaHoB. 2. B3auMojaeicTBHE ajaKaHOB C
o6pomom. 3. CoctaBieHue MoJielneil HerpeaebHbIX YTIeBOJOPOIOB.

Kontponbhas padota Ne 1. «YTI1€BOIOPOIBIY.

Kucnopon- u a3orcoaep:xalue OpraHn4ecKue COeAMHEHUS

Cnuprel. Knaccugukanus, HOMEHKIATypa, ©30MepHst ciupToB. ['oMosioruueckuil psja npenenbHbIX
OJIHOATOMHBIX CIUPTOB. METaHOJ M 3TaHOJI KaK MPEJCTABUTENN IMPEAEIbHBIX OJHOATOMHBIX CIIMPTOB.
®dusnueckue CBONCTBA CHUPTOB. XHMMHUYECKHE CBOMcTBa (Ha MpuUMepe MeTaHojJa M 3TaHOJa):
B3alMOJICIICTBME C HATpUEM KakK CIOCOO YCTAHOBJIEHUS HaJIM4YUs THAPOKCOTPYIIBI, PEAKIUS C
raJJOr€HOBOJIOPOJIaMH KaK CIIOCOO IMOJIydeHMsl pacTBOpUTENEeH, JeruapaTtanus Kak cnocol MOoidydeHus
ATUJICHA, PeaKlMsl TOpeHus (COUPTHl KaK TOIUIMBO), OKUCIEHUE B anbjaerui. llomyueHue meTaHosa u3
CHHTE3-Ta3a U 3TaHoJa (OpOKEHHE IUIFOKO3bl, TUApaTalus ATUIICHA, IIEJI0YHON THIPOIN3 raJlOreHITaHa).
[Ipumenenne meraHona u 3TaHoja. PU3NOIOTMYECKOE ACHCTBME METaHOJAa W 3TaHOJIA Ha OPraHU3M
YeJI0BEKa.

eiicTBME METaHOJAa M JTaHOJa Ha OpraHM3M 4YeJIOBeKa. OTWJIEHIJIMKONb M TJIULEPUH Kak
IPEJCTaBUTENIN MPEJCIbHBIX MHOIOaTOMHBIX CHUPTOB. [lonyueHue STUIIEHITIMKONSA OKHCICHHEM
ATHJIEHA BOJHBIM pacTBOPOM IepMaHraHara Kanus. O@u3ndeckue cBOWCTBA ITHICHIVIMKOIS U TIIUIEpUHA.
XUMHUYECKUEe CBOMCTBA MHOTOATOMHBIX CIIMPTOB: PEAKLUU C HATPUEM, raJOreHOBOAOPOAAMHU, a30THOM
kucnotod. Hutpornunepus u ero pasnoxenue. KauecTBeHHas peakiids Ha MHOTOATOMHbBIE CIIUPTHI U €€
IPUMEHEHHE JJIsl pacllo3HaBaHMs TJMLIEPUHA B COCTaBe KOCMETHYeCcKHX cpencTB. IIpakruyeckoe
MIPUMEHEHNUE FTUJICHTJIMKOJIS U NIMLEPUHA.

®enoin. Ctpoenue Mosekyisl hpenona. duszndeckue cBoiicTBa (eHona. B3auMHoe BIMsHUE aTOMOB
B MoJieKyne (eHona. XUMHYECKHE CBOMICTBAa: B3aUMOJIEHCTBUE C HATPUEM, T'MJIPOKCHJIOM HaTpHs,
OpomMoMm, paz0aBieHHON a30THOM kucnoToi. deHonopopmanpaeruanas cMosa. KauecTBeHHblE peakuuu
Ha ¢enoi. [Ipumenenue penona. TokcuuyHOCTH QeHOIA.

Anbnernnpsl 1 kertoHbsl. KapOoHunbHas v anpjeryaHas rpynnsl. HoMmeHknaTypa anbAeruioB U
KeToHOB. MetaHanp (popManbaerua) M 3TaHaib (aUeTalbJeru]l) Kak HpeICTaBUTENIN MpeleabHbIX
aJIBJIETUI0B. ALIETOH Kak INPEJCTaBUTENb KETOHOB. DU3MYECKHE CBOMCTBA albJETHIOB U KETOHOB.
XuMHYecknue CBOMCTBA (peakiusi OKUCIEHMsI B KHUCJIOTY M BOCCTAHOBJIEHHs B cnupt). KauecTBeHHbIE
peaKIMy Ha albJeTUHYI0 TPYIIy (peakius «cepeOpsHOro 3epkajiay, B3auMOAECHCTBUE C THAPOKCHIOM
menu (1)) u ux npuMeHeHue AJsi OOHAPYKSHHUS TPEACTBbHBIX aJbJIETHUI0B B MPOMBIIIICHHBIX CTOYHBIX
Bojax. TokcnyHoCTh anpaeruaoB. [lomyuenue anbaeruzioB M keToHoB. [Ipumenenue dopmanbaeruaa,
alieTajnpJeruja 1 aleToHa.

KapOonoBeie kucnotsl. KapOokcunbHas rpynna. HomeHknaTypa OJHOOCHOBHBIX KapOOHOBBIX
kucnoT. dusznyeckue CBOICTBA KapOOHOBBIX KHUCIOT. MypaBbUHas M YKCyCHash KHCIOTHI Kak
NPEJCTaBUTENN MPEAEIIbHBIX OJJHOOCHOBHBIX KapOOHOBBIX KHCIOT. IIpeacraBienue o0 apoMaTudecKux
(OenzoitHas), HEIpeAeIbHBIX (axpuioBas, OJIEMHOBAs), JTMKapOOHOBBIX (1aBeneBas),
T'MJIPOKCUKApOOHOBBIX (MOJIOUHAS!, TUMOHHAs) U BBICIIUX KapOOHOBBIX (MAJIbMUTHHOBASI U CT€ApPUHOBAS,
oJienHoBast) kuciorax. [lonmyueHne kapOOHOBBIX KHCIOT (OKHCIIEHUE albJETUI0B, IEPBUUHBIX CIUPTOB,
romojoroB Oen3ona). Cneuuduueckne crnocoObl IMOJYYEHHsT MYpPaBbUHOM M YKCYCHOW KHCIOT.
XUMHYecKHe CBOMCTBa (HAa MNpUMEpe YKCYCHOM KHCJIOTHI): peakluud € MeTajslaMd, OCHOBHBIMH
OKCHJIaMH, OCHOBAHMSIMM U COJIAIMHU KakK IOJTBEP)KICHHE CXOACTBA C HEOPraHMYECKUMHU KHUCIIOTaMH,
peakuusi STepUPUKALUU KaK CrIoco0 TMOJIydeHHs] CIOXHBIX 3(UPOB, TaJOreHUPOBAHHUE IO O-
yriepogHomy atomy. [IlpuMeHeHne MypaBbUHOM, YKCYCHON M O€H30MHOM KUCIIOT.

Crnoxubie 3¢uppl. CrnoxkHble 3(Upbl KaK MPOAYKTHl B3aUMOJIEHCTBUS KAapOOHOBBIX KHCJIOT CO
cnupramu. Homenknatypa ciaoxHbIX 3¢upoB. ['maponus ciaoxsbX 3¢upoB. IIpuMeHeHHE CIIOKHBIX
5¢UpoOB B MEAMIMHE, MUIIEBOW MU MaphIOMEPHOW NPOMBIIUIEHHOCTH, B TOJYYEHHUU TOIMMEPHBIX
MaTEpUasoB.
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XKupsl. Kupsl Kak cinoxHble 3QUPBI NTHLEPUHA U BBICIINX KapOOHOBBIX KUCIOT. PacTuTtenbHble U
KUBOTHBIE XKUPBI, UX COCTaB, pa3jIM4Me B CBOMCTBaX. I maporeHnsanus KUpoB, COCTOSAIIMX U3 OCTATKOB
HEeNpeleNnbHbIX KHCIOT. Pacro3HaBaHWe pacTUTENBHBIX JKAPOB HAa OCHOBAaHUU HX HENPENEIbHOTO
xapakTepa. ['uIponamu3 UM OMbIICHHE )KUPOB KaK CIIOCOO MPOMBIIIICHHOTO TMOJXY4YEHHUS! COJEeH BBICIIMX
KapOOHOBBIX KHUCIOT. IIpumenenue xupoB. OyHKIUU KUPOB B OpraHu3Me. MbUIA Kak COJM BBICHIMX
KapOOHOBBIX KUCIIOT. MOIOIINE CBOWCTBA MbLJIA.

VYraesoasl. Knaccudukanus yriaesogo. Haxoxaenue yriesonoB B npupoze. @yHKIUU YIieBO0B
B PAaCTUTENIbHBIX U JKUBOTHBIX opranusmax. @orocuntes. ['1MoKo3a Kak IpeacTaBUTENb MOHOCAXAPHIOB.
dusnueckue CBOMCTBA TIIOKO3BI. [II0K03a Kak albIeruaociupt: peakiuuu ¢ rugpokcuaom menu (l1)
U aMMHUa4YHbIM pacTBOpoM okcupa cepedpa (I). BpokeHne riaroko3bl (MOJIOUHOKUCIOE U CIUPTOBOE).
3HaueHue ¥ IPUMEHEHHE TIIFOKO3BI.

Caxaposa. Caxapo3a Kak IpeJICcTaBUTeNb aucaxapuioB. ['maponns caxapossl. CBoiicTBa u
IIPUMEHEHHE CaXapO3bl.

[Tonucaxapuasl. Kpaxmai, 1eitoa03a U TIIMKOTeH Kak IIpeIcTaBUTENN nonucaxapuaos. Kpaxmain,
LEJIJTF0JI03a U TJIMKOTeH Kak OMOJIOTMYeCKUe MOIMMEpPBI, X CTPOCHHE. XUMHUECKUE CBOMCTBA Kpaxmala
U LEJUII0JIO3bl (TUAPOJIN3, KAueCTBEHHAs peaklus C HMOJOM Ha KpaxMal M €€ IPHUMEHEHUue Jyis
oOHapyKeHMsl KpaxMaia B IPOAyKTax nuranus). [lpumenenue u 6uoaoruyeckas posib MOJUCaxapuioB.

Awmunbl. CTpoeHHE U CBOIICTBa aMHHOB. AMHUHBI KaK OpraHudeckue ocHoBaHHs. OcoOEHHOCTH
aHWJIMHA U €ro XMMHUYECKHEe CBOMCTBa (B3aUMOJEHCTBHE C COJSHOM KHUCIOTOM U OpOMHON BOJOW).
Peakuust ropenuss amuHoB. Ilomyuenue amuuoB. Ilomyuenue anunmua no peakuuu H. H. 3ununa.
[IpumeHeHne aMUHOB.

AmuHokucnoTel. CocTaB 1 HOMEHKJIaTypa aMUHOKHUCIIOT. [ IMIIMH, alaHuH, BAJIUH, UCTEUH, CEPUH
U (peHmnanaHuH Kak MpPEICTaBUTENM MPHUPOJIHBIX aMHUHOKUCIOT. dusndeckue cBONCTBA aMMHOKHUCIIOT.
AMUHOKHCIOTBI KakK aM@oOTepHble OpPraHMYECKUE COEIUHEHHUsS (B3aUMOJEWCTBHE C IIEI0YaMH U
kucinotamu). Ilentunnas cBs3b. OOpazoBanue noaunentuaoB. OOHapykeHHe OENKOB € IOMOIIbIO
KaueCTBEHHBIX (LIBETHBIX) peakuuii. buongornyeckoe 3HaueHUEe 0-aMUHOKHUCIOT. OOIaCTH MPUMEHEHHS
aMHHOKHCJIIOT.

benku kak mpupoxansie Omomnosmmepsl. CoctaB M cTpoeHue OenkoB. [lepBuuHasi, BTOpHYHAs,
TpPETUYHAsl U YETBEPTHUHAs CTPYKTYphI OenKa. XMMHUUYECKHe CBOHCTBA OEIKOB: THAPOJIN3, JEeHATYpalUs,
ropenue. buonoruueckue ¢pynkuuu 6enkoB. [IpeBpaiienus 6eIKOB MUY B OPraHU3ME.

Wnentudukanuss OpraHudeckux coeAuHeHuil. ['eHeTnyeckas CBsI3b MEXKIy KilaccaMH
OpPraHMYECKUX COEIMHEHUH. THUIbl XMMHUYECKUX peakUuid B OpraHmdyeckod XuMuHU. JleMoHcTpanuu. 8.
Oxucnenne sTa”Hona B anplerua. 9. KadecTBeHHblE peakIMM Ha MHOIOATOMHbIE cHUPTHL. 10.
PactBopuMocTh (eHona B Boje Npu OObIYHOW Temmeparype U mnpu HarpeBaHuu. 11. ITomyuenue
¢denomnsra Hatpus. 12. OcaxxaeHue deHona U3 pacTBopa (peHossATa HaTpUsl MO/ JeHCTBUEM YTIIEKHUCIOTO
raza. 13. KauectBeHHble peaknuu Ha Qenon. 14. Peakumst «cepeOpsiHoro 3epkanax». 15. Oxucnenue
riaroko3el ruapokeuaom meau (l1). 16. KauectBennast peakuusi Ha kpaxmain. 17. Peakius aHWIHHA
opomuoit Bonoil. 18. Komnekuust amunokucnot. 19. JlokazarenscTBo HaMM4Ks (PyHKIMOHAIBHBIX TPYIIT
B pacTBopax aMMHOKuUCIOT. 20. PacTBopenue u ocaxxaenue Oenkos. 21. L[BeTHble peakiun 6enkoB. 22.
I'openune nTuybero nepa v WEpPCTAHON HUTH.

JIaGoparopubie onbIThl. 4. CBoiicTBa 3THIIOBOrO cnupTa. 5. CBoiictBa rnunepuna. 6. CBoiicTBa
YKCYCHOM KHCHOTHI. 7. CBoiicTBa OeH30iHON kucaoThl. 8. ['uaponus acnupuna. 9. CBoHCTBa TIIIOKO3bI.
10. LIBeTHBIE peakiuy OEJIKOB.

Kontponbnas padota Ne 2. «Kucinopos- u a30Tcoiepkaiiue OpraHnyecKre BeIecTBay.

BbicOKOMOEKyYIISIpHBIE BEIIECTBA

[lonsitTne o mnonumepax. Makpomoniekynna, CTPYKTYpHOE 3BEHO, CTENEeHb MOJIMMEpHU3aIiH,
MoHOMep. ['omomonmumepsl u comonumepsl. [lonmuMepusanus M NONMKOHJEHCAIMS KakK METOJBI
nosiydeHus: mnoiaumepoB. CoBpeMeHHbIE MOJMMEpHble MaTepuanbl. [lmacTmaccbl  (OMUATHIIEH,
MOJUNPONUICH, MOJUCTUPOJ, MOJIMBUHWIXJIOPUA, NOIMdTHIEHTepedTanar). BomokHa npupoaHsle,
HCKYCCTBEHHbIE (BHCKO3a, alleTaTHOE BOJOKHO) M CHHTETHYECKHE (KalpoH, HalJIOH, JIaBCaH, CHaH/EKC,
naiikpa). Onacromepbl. Kaydyk npupoaHBIi M CUHTETHUeCKHMH. BynkaHusaumsa kaydyka. Pe3una u
H00HHT.

HemoHncTpanuu. 23. Koyuekun miactmace, 3J1acTOMEPOB, BOJIOKOH. 24. ['openue nemtynouaa.

JlaGoparophble onbIThl. 11. OTHOLIEHNE CHHTETHYECKUX BOJIOKOH K pacTBOpaM KUCIIOT U IIET0YeH.
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Teopernueckne OCHOBBI XUMHUH

BemectBo

Crpoenue BemiecTBa. BakHeilline MOHATUS XWUMHHU: aTOM, MOJIEKYJa, OTHOCUTENIbHAs ATOMHAs
Macca, OTHOCHUTENbHAs MOJIEKYJISIpHas Macca, KOJMYECTBO BELIECTBA, MOJISIpHAs Macca BELIECTBA.
[Ipoctele u cnoxHble BeniecTBa. MeTtamibl M HeMeTauibl. HeopraHuyeckne U OpraHnyecKHe BEIIECTBa.
BemecTBa MOJIEKYJIIPHOTO U HEMOJIEKYJIIPHOTO CTPOEHUSI.

CoBpemeHHas MoJieb cTpoeHust atoMa. SAnpo aroma. [Iporonsl. Heittponsl. M3otomnbl. AtTomMHas
opoutainb. s-, p-, d-, f-opOuramu. CTpoeHHE 3JICKTPOHHBIX OOOJOYEK aToMa. JICKTPOHHAs
KoH(purypamus aroma. OCHOBHOE M BO30YXKIACHHbIE COCTOSHUS aTOMOB. Kiaccudukaims XUMHUECKUX
ANIEMEHTOB (s-, P-, d-asmemenThl). OCOOEGHHOCTH CTPOCHHS JHEPreTUYECKUX YpOBHEW aTomoB d-
3JIEMEHTOB.

[lIepuonnueckas cucrema xumuueckux 3nemeHToB [l. 1. MenaeneeBa. llepuoamyeckuii 3akoH
. W. MenneneeBa. @uznueckuii cMbica llepuoamyeckoro 3akona J[. . MengeneeBa. [lpuunnsl u
3aKOHOMEPHOCTH U3MEHEHHUS CBOMCTB AJIEMEHTOB U MX COCAUHEHMH (BBICHIMX OKCHJIOB M T'MJIPOKCH]IOB)
no mepuoaaMm u rpymmnaMm llepuonnyeckoil cuctembl (Ha HTpUMEpPE AJIEMEHTOB MaiblX MEPUOAOB U
IJIABHBIX MTOATPYI).

DNEeKTpOHHAs MPUPOJIa XUMUYECKON CBSI3U. DIJIEKTPOOTPULIATEIBHOCTh. THIIBI XUMHUYECKOU CBSI3H
(xoBajyieHTHAasi, MOHHAsA, MeTajuinueckas). KoBajgeHtHas cBsa3b (HemosisipHas W noisipHasi). OOMEHHBINH U
JIOHOPHO-aKIENTOPHBIA MEXaHU3MbI 00pa30BaHUs KOBAJICHTHOH CBs3U. VMOHHAs CBSI3b U MEXaHU3M €€
oOpazoBanus. Meraumyeckas CcBA3b. Kpucrammmueckue ©  amopdHBIE  BEIIECTBAa.  |HIIBI
KPUCTANIMYECKUX PpEHIeTOK (aroMHas, MOJEKYNIsIpHas, WOHHAs, MeTaJUIM4ecKas). 3aBUCHMOCTb
(U3NYEeCKUX CBOWCTB BEUIECTBA OT THIA KPUCTAIUIMYECKOW pemeTku. Bomopoanas cBssb. [Ipuanbl
MHOT000pa3usi BEIIECTB.

PactBophl. PacTBOpMMOCTH TBEpABIX BEIIECTB, KUIAKOCTE M Tra3oB B Boje. HacwlleHHbIE,
HEHACBILICHHBIE U TIepechillieHHbIe pacTBOphl. [loHsTHe o Kpucramioruaparax. CrnocoObl BhIpaXKEHHS
KOHLEHTpAaLMU pacTBOPOB. MaccoBasi 10151 paCTBOPEHHOI' O BEIIECTBA.

Hucnepcubie cucteMbl. Komnouansie pactBopbl. McTuHHBIE pacTBOpbl. B3Becu (cycneH3uu u
amyabcun). 3omu, remu. Iddexr Tungans. Koarymsmus. Curepesuc. [IpuMepsl KOJUTOUIHBIX CUCTEM B
MMOBCEHEBHOM KU3HU.

DNEeKTpOIUTHYECKAs Juccouuanus. ONeKTpoiauTbl. Moubl (kaTHOHBI W aHUOHBI). CTeneHb
mucconuanui. CunbHble W crnaOble SIEKTPOIUTHI, OCOOCHHOCTh X aucconuanuu. OmnpenencHue
BAXHEHIIINX KJIACCOB HEOPraHUYECKHX COENMHEHUH (OKCHIIOB, KHCJIOT, OCHOBAaHUI M COJeil) B CBETE
TEOPUU DIIEKTPOJIUTUYECKON auccouuanuu. [ucconmanus Boxabl. KucioTHocTh cpenbl (KMCIOTHAs,
HeHTpajbHas U 1eao4yHas cpena). Bogoponnslil nokasarens. pH pacTBopa Kak moka3aTesib KUCIOTHOCTH
cpeabl. UnaukaTopsl (yHUBEpCAIbHBIHM, TaKMYC, METHIIOPAHX U (eHondTanenH).

XUMHUYECKUE PEAKIUN

VYpaBHEHMsS] XMMHUYECKMX pEaKkIMid M pacueTbl IO HUM. Pacuer MOJISpHON Macchl BEILECTBA.
Bbruncnenuss mo XMMHMYECKMM YypaBHEHUSM KOJMYECTBa, 00bE€Ma, MacChl BEIIECTBA MO KOJUYECTBY,
00bEMy, Macce peareHTOB MU MPOIYKTOB PEaKIUH.

XuUMUYecKrue peakuuu. ['OMOreHHble M TreTeporeHHble peakiuu. CKOpOCTh peakluu, ee
3aBUCUMOCTh OT pa3IM4yHbIX (AKTOPOB: MPHUPOJBl PEArUpyIOIUX BEIIECTB, KOHLEHTpalHUU
pearupyonux BelIeCcTB, TEMIEPaTyphl, IJIOMAAN PEAKIIMOHHONW MMOBEPXHOCTH, HAIMUUS KaTaau3aTopa.
Karanus. Ponp kaTanu3aTopoB B IPUPOAE U IPOMBILIIIEHHOM IIPOU3BOCTBE.

OObpatumocTh peakiuil. XMMHUYeCKOEe PAaBHOBECHE U €r0 CMEIIEHHE IMOJ JEHCTBHEM pa3iNMYHbIX
(bakTOpOoB (KOHLEHTpAIMs PEareHTOB UM MPOAYKTOB PEAKIMH, JIaBI€HUE, TeMIepaTypa) Uil CO3/1aHus
ONTUMAJIbHBIX YCIOBUN MPOTEKaHUsl XUMHUYECKuX npoueccoB. [Ipuniun Jle HlaTtense.

Peakiiuu B pacTBOpax 3JIeKTpOJIMTOB. Peakunu MOHHOro oOMeHa. YCIOBUS MPOTEKAHHs peaKIUi
noHHoro ooMena. Kauectsennsie peakiuu. [loHsaTHE 00 aHATUTUYECKOW XUMUHU.

I'mpponus coneit. I'maponus no KaTHOHY, 110 aHUOHY, 110 KaTUOHY U IO aHMOHY. Peakius cpensl
BOJHBIX PAacTBOpOB cosied. OOpaTHMbIii M HEOOpaTUMBbIN THIPOIN3 coyiel. 3HaueHHWe TUAPONIM3a B
OMOJIOTHYECKUX OOMEHHBIX MPOLIECCaX.

OKHCINTENbHO-BOCCTAHOBUTEIbHBIE  peakiuu. IIpomecchl OKHUCIEHHS U BOCCTAHOBJICHUS.
OxucanTeNs U BOCCTAHOBUTEIND. TUIIMYHBIE OKMCIUTEIN U BOCCTAHOBUTENH. ['allbBaHNYECKUE DIIEMEHTBI
U aKKyMYJSITOpbl. OKHCIUTEIbHO-BOCCTAHOBUTENbHbIE pEAaKIMH B MPHUPOJAE, IPOU3BOJICTBEHHBIX
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mpoueccax M KU3HENESATeNbHOCTH OPraHU3MOB. DJIEKTPOJIM3 PACTBOPOB U paciiaBoB. [IpumeHeHue
AJIEKTPOJIN3a B MPOMBIILIEHHOCTH.

Hemonctpanuu. 25(1)1. Pazmuunbie ¢opmber Ilepumonnueckorr cuctemsr [, V1. Menneneena.
26(2). IMonyyenune u mnepekpucrammusanus uoauaa ceunma (II) («3omoroit moxaws»). 27(3). Dddexr
Tunpans. 28(4). DIEKTPONPOBOJHOCTb PACTBOPOB AJNEKTPOJUTOB. 29(5). 3aBUCUMOCTH CTEIICHH
ANEKTPOIUTHICCKON AUCCOIMAIINK YKCYCHOM KHCIOTHI OT pazbaBienus pactBopa. 30(6). Omnpenenenue
KHCIIOTHOCTH Cpefibl C MOMOIIBI0 YHUBEpcaabHOro uHaukaropa. 31(7). Ilpumepsl peakiuii HOHHOTO
oOMeHa, UaAymmx ¢ oOpa3oBaHMEM ocajka, raza wid Bojbl. 32(8). ['mmpomus coneid. 33(9). Menno-
IIMHKOBBINA TajgbBaHu4ecKuit anemMeHT. 34(10). 3aBUCUMOCTh CKOPOCTH PEAKIIUU OT NMPUPOJIBI BEIIECTB Ha
MpUMEpE B3aUMOJICUCTBHS PACTBOPOB PA3IUUYHBIX KUCIOT OJIMHAKOBOM KOHIICHTPALIMH C OJUHAKOBBIMU
KycOukaMH (TpaHyJiaMH) [IMHKA U OJJUHAKOBBIX KYCOUKOB Pa3HBIX METAJIOB (MarHus, IIMHKA, XkKele3a) ¢
pactBopoM coisiHOM  KkucioThl.  35(11).  3aBUCMMOCTH CKOpPOCTHM peaklMH OT KOHLEHTpAlUuu
pearupyromux BelIeCTB U TeMIIEpaTypbl Ha MpUMEpEe B3aUMOJEHUCTBUS PACTBOPOB CEPHON KHUCIOTHI C
pacTBopamMH THOCYIb(aTa HATPHs Pa3IMYHON KOHIEHTpaUWu W Temmeparypbl. 36(12). 3aBHCHMOCTH
CKOPOCTH pEaKkluu OT KaTallu3aTopa Ha IMpUMEpPe pa3JIoKEeHUsS MEPOKCHAa BOAOPOAA C IOMOIIbIO
HEOPTraHMYECKUX KaTaIN3aTOPOB U MPUPOAHBIX OOBEKTOB, COJIEPKAIINX KaTanasy.

JlaGopatopubie onbiTel. 12(1). Bomopoansiii mnokasarens. 13(2). [Ipusnaku mporekaHus
XUMHAYecKuX peakiuid. 14(3). YcioBust nporekanusi peakuuid HoHHOro oomena. 15(4). KauectBennble
peakuu. 16(5). OxucaurensHO-BOCCTaHOBUTEIbHBIE peakiuu. 17(6). CKOpOCTh XUMHUYECKON PEaKIIHH.
18(7). Xumudeckoe paBHOBECHE.

Heopranunueckas xumus

Knaccudukanms HeOpraHm4eckux BEIIeCTB

[Ipocteie BemiecTBa — HeMeTawibl. DuU3MUYeCKHWE CBOICTBA HEMETAUIOB. AJUIOTPOMNUS.
XUMHUYECKHE CBOWCTBA HEMETAUIOB Ha IpUMepe ranoreHoB. OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIC
CBOMCTBa BOJOpOJA, KHUCIOPOJa, TaJoOreHoB, cepbl, a30Ta, (Qocdopa, yriepona, KpeMHHUS.
B3aumopeiictBue ¢ MeTtaiam, BOJOPOAOM U JIPYIMMH HemeTaulaMu. Hemeramnbl Kak THUIMYHBIE
okucnurenu. CBOKWCTBa HEMETAJUIOB KaK BOCCTAHOBHUTENEH.

IIpoctsle BemecTBa — Metaiuisl. [lonoxenne metaiuioB B Ilepuoanyeckon cucreme. dusnyeckue
cBoiictBa MmerayuioB. OOme cBoiictBa MetaioB. CrutaBbl. XHUMHUYECKHE CBOICTBA METAIJIOB.
OKHCIIUTENbHO-BOCCTAHOBUTENIPHBIE CBOWCTBA METAJJIOB TJIABHBIX W TMOOOYHBIX MOATPYII (MEIb,
xKenezo). BiaumopeicTBie METAIOB C HEMETAIaMH, BOJIOM, KHUCIOTaMH W PacTBOPaMHU COJICH.
DNeKTpOXUMHUECKU pan HampspbkeHuid metamuioB H. A. bekeroBa (psini CTaHIApTHBIX 3JEKTPOIHBIX
noteHnuano). Okpacka MmiaMeHu COeIMHEHUSIMHI METaIOB.

Koppo3us MeTanioB Kkak OKMCIUTEIbHO-BOCCTAHOBUTENBHBIN npouecc. Buapl koppo3un. CiocoObl
3alIUTHl METAJIOB OT KOPPO3UHU.

Metamibl B npupoje. Ilonyuenne meraisioB. Meramnyprus. YepHas ¥ LIBETHAs METaJLUIyprHsl.
[Ipon3BOACTBO UyTryHa, aIFOMUHHUS.

Hemonctpanuu.  37(13). B3aumopeiictBue  OpoMHOM  BOABI € HOAMAOM  Kajwus.
38(14). Bzaumoseiictue amomuHusA ¢ HogoMm. 39(15). BsammomeiicTBHE Meau ¢ KOHIIEHTPHUPOBAHHON
a30THOM Kucioroi. 40(16). AmoMoTepMusl.

Jlabopatopubie ombIThl. 19(8). O3HakoMiienue co cBoiicTBamMu HemetauioB. 20(9). BeitecHenue
rajoreHoB M3 pactBopoB ux cosieid. 21(10). O3HakOoMI€HHE CO CBOMCTBAMHM METAJJIOB U CILJIABOB.
22(11). Okpacka rIaMeHt COJIIMH METAJIIOB.

XuMHUS 1 )KU3Hb

Hayunble mpuHIKIIBI OpraHU3alud XUMHUYECKOTO TPOU3BOACTBA. [IpOU3BOACTBO CEPHOI KUCTOTHI.

Xumus u 3Hepretuka. [lpupoansie HCTOUHUKH yriieBoJopo1oB. HedTh, ee cocTaB u nepepaboTka.
[Teperonka u kpexur Heptu. Hegrenponykrsl. [Torstre o muponuze u pudopmuare. OKTaHOBOE YHCIIO
6ensuHa. OxpaHa OKpyKarollel cpelbl npu HedrenepepadOTKe U TPAHCIOPTUPOBKE HEPTENPOTYKTOB.
[TpupoanbIit 1 MOMYTHBINM HE(TAHON ra3bl, KX COCTaB U UCHONb30BaHUE. TOIUIMBO, €ro BUABL. TBepabie
BU/IbI TOIUIMBA: APEBECUHA, APEBECHBIN, OypbIii 1 KaMEHHBIN yrojib, TOpd. ATbTepHATUBHBIE HCTOUHUKH
SHEPIrUH.

Xumus ¥ 370poBbe. XuMusl iy, PanmmonansHoe nutanue. [Iumessie 100aBKku

JlexapcTBeHHbIe cpenctBa. [lonarue o dapmareBTrueckoit xumun u ¢dapmakonoruu. Jlekapcersa:
MIPOTUBOBOCHAIUTEIIbHBIE (cynbdanunaMuHbIe Ipenaparsl, AHTUOUOTHKH), AHAJIBI€TUKHU
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HEHApKOTHYECKHE (aclMpHMH, aHAIbIUH, IapaleTaMojl) W HapKOTUYECKHE, BSDKYILIHE CpPEJCTBa,
crepouanbie. ['opMOHBL. DepMEHTHI, BUTaMHUHBI, MHHEpajbHble BOXbL. [IpoOiiemMbl, CBs3aHHBIE C
IIPUMEHEHHUEM JIEKapCTBEHHBIX MpenapaTtoB. BpenHble NpUBBIUKK U (AKTOPBI, pa3pylIatoIine 310pOBbE
(kypeHue, ynorpebyieHUue aJKOroIsl, HAPKOMAaHHUS).

Kocmernueckue u napromepHbie CpeicTBa.

BbertoBast xumusi. Motomue u guctsimue cpeactsa. Meuto. CtupanbHbie opomrku. OTOenuBareny.
CpenctBa nnyHol ruruensl. CpeacrBa 60pbObl ¢ OBITOBBIMH HACEKOMBIMHU: PEIEIIEHThI, HHCEKTHLINIBI.
[TpaBuia OezomacHoOM pabOTHI ¢ EAKUMH, TOPIOYMMHU U TOKCHYHBIMHU BEIIECTBAMHM, CPEICTBAMU OBITOBOM
XUMHH.

Xumus B crpourenscrse. ['unc. U3Bects. LlemenT. beton. ITonbop onTuManbHBIX CTPOUTEIBHBIX
MaTEpHAJIOB B IPAKTUYECKOU JEATEIBHOCTH YEJIOBEKA.

XuMHUSL B CEILCKOM XO03siicTBe. MuHepanbHble U opraHudeckue ynoopenus. CpeacTBa 3aluThl
pacTeHui.

Heopranuueckue matepuansl. CTEKII0 U KEpaMUKa.

IIurmMeHThI ¥ KpacKH.

Xumus 1 3K0J0rus. XMMHUECKOE 3arpsi3HEHNE OKpYKaoIlel cpepl U ero nociueactsus. Oxpana
ruspocdepsl, H04YBbI, aTMOCheps!, PIopbl U PayHbl OT XUMUYECKOTO 3arpsi3HEHUS. «3€IeHas» XUMMUSL.

Metoabl Hay4HOro mo3HaHUs. VcTouHMKM XuMudeckoil mHpopmanuu. Ilouck mHbopmanmu mo
Ha3BaHUSAM, WIEHTU(UKATOpPaM, CTPYKTYpHbIM (opmynam. Halmronenue, omnucanue, H3MepeHHeE,
runore3a. [louck 3akoHoMepHocTel. HayuHblil skcriepumMeHT. MoienpoBaHue XUMUYECKUX MPOLIECCOB
U SIBJICHUM, XMMUYECKUH aHAJIN3 U CUHTE3 KaK METO/bl HAYYHOTO ITO3HAHUS.

BocnurareJLHBIH ACNEKT:

Peanuzanus negarornyeCKMMU paOOTHHKAMU BOCITUTATEIBHOTO IMMOTEHIINAIA
ypoka npeanoiaraeT cienayroriee (1. 3.4. moaynb «lIkonbHbBIH ypok» [TpumepHOi
IIPOrpaMMbl BOCIIMTaHMS, yTBepkaeHHOH DYMO no oOuieMy 00pa30BaHUIO 2 HIOHS
2020 roga):

1. ycTaHOBIICHHE JTOBEPUTEIHHBIX OTHOIICHUNA MEXIY IMEIarorTHIecKUM paOOTHUKOM U
€ro oOyJaroIIMMUCS, CIIOCOOCTBYIOIINX MO3UTHBHOMY BOCTIPUSITHIO O0YUYarOIIUMHUCS
TpeboBaHUI W TPOCHO TMEAArornyeckoro pabOTHHWKA, MPHUBICUCHUIO WX BHUMAHHS K
oOcyxknaeMoii Ha ypoke uH(MOpMalMM, AaKTUBU3AIMU UX [O3HABATEIHHOU
NEeSITeHbHOCTH;

2. moOyxaeHne oOydaromuxcs coOIr0aTh Ha YpOKE OOIICNPHHSATHIC HOPMBI

MOBEJICHUS, TIpaBUja OOIICHHWS CO CTapmuMH (TIeAarormdecKuMu

paboTHUKAMU) U CBEPCTHUKAMHU (oOyyaromumucs), MPUHIUIIBI
y4eOHOW  JAMCIUILUIMHBI U CAMOOPTaHU3allUH;

3. mpuBJeYEHUE BHUMAaHUs 00YyYarOIMXCs K LIEHHOCTHOMY acCHeKTy M3y4aeMbIX Ha ypOKax
ABJICHUM, OpraHu3aius ux padoThl C MOJIYy4YaeMOM Ha YpOKE COIMAIbHO 3HAYMMOU
uH(popmanuenn — UHUIMUPOBAHUE €€ OOCYXIAECHHS, BHICKA3bIBAHUS O0YYarOIIUMHUCS
CBOEr0 MHEHHS 110 €€ MOBOAY, BEIPAOOTKM CBOET0 K HEell OTHOLICHUS;

4. uCTIONb30BaHUE BOCITUTATENbHBIX BO3MOKHOCTEH CoiepkaHus yueOHOro mpeaMera yepes
JEMOHCTPALUI0  OOy4YaloIMMHUCA  NPUMEPOB  OTBETCTBEHHOTO,  TPAXTAHCKOTO
MOBEJICHUS, MPOSBICHUS YEJIOBEKONIOOMS M JOOPOCEpACYHOCTH, uepe3 moadop
COOTBETCTBYIOIIMX TEKCTOB JJIsl YT€HHUSI, 3a/1a4 JUIsl pelIeHus1, TPOOIEMHBIX CUTyalui
JUIsL OOCYKJICHHS B KJlacce;

5. MPUMEHEHHE Ha YpPOKE HHTEPAKTUBHBIX (OpM paboThl C OOyYaIOIIMMHUCS:
MHTEJUIEKTYaJbHBIX UTP, CTUMYJIHPYIOIIUX TO3HABATENBHYI0O MOTUBALUIO 00YYaIOIIUXCS;
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IUIaKTHYECKOTO  Teartpa, rne  TOJyYeHHBIC HA  YpOKe 3HAHUSA
OOBITPBIBAIOTCSA B TEATPATBHBIX TIOCTAHOBKAX; AUCKYCCHI, KOTOPBIE AAIOT 00ydaromumcs
BO3MOXKHOCTh TPHOOPECTH OMNBIT BEICHHS KOHCTPYKTHBHOTO JHAJiOra; TPYMIOBOM
paboThl WM PabOTHI B Mapax, KOTOPHIE y4aT OOydYarOIIMXCS KOMAHAHOW paboTe H
B3aMMOJICUCTBHIO C APYTUMH O0yJAFOIITIMHUCS;

BKJIIIOYCHHE B YPOK WIPOBBIX TMPOIEIYp, KOTOPHIE IOMOTAIOT IMOIEPKATh
MOTHBAIMIO OOYYAIOMIMXCA K TIOJYYCHHIO 3HAHWM, HAAXUBAHUIO TIO3UTHUBHBIX
MEKIUYHOCTHBIX ~ OTHOIIGHWH B KJacce,  TMOMOTAlOT  YCTAHOBJIICHHIO
no0poskenaTenbHOU aTMOc(hephl BO BpeMsl ypOKa,

opraHu3anus medcTBa MOTUBUPOBAHHBIX W IPYAUPOBAHHBIX OOYJAIONTUXCS HAJl UX
HEYCMEBAIOIIUMUA  OJIHOKIACCHUKAMH, JAlomiero  OOydYalomuMCcs  COLUAIbHO
3HAYUMBIN OMBIT COTPYIHUYECTBA H B3AUMHOW TTOMOIITH

MHUIMMPOBAHUE U TOJAECPKKA HCCIEI0BATENBCKON AESITEIbHOCTH 00yJaroMXcsl B
pamMKax peaqu3aldd MMM HMHAWBUIYAJIBHBIX M TPYINIOBBIX HCCIEIOBATEIBCKUX
IpPOEKTOB, 4YTO  JacT  OOyyalomuMcs  BO3MOXHOCTb  HPHOOPECTH  HABBIK
CaMOCTOSITENIbHOTO PEUICHUs] TEOPETUYECKON NMPOOIEMbl, HABBIK T€HEPUPOBAHUS U
oopMiieHUsI COOCTBEHHBIX WJEH, HABBIK YBaXXUTEIBHOTO OTHOIIECHUS K YYXUM
uaesM, o(QOpMIIEHHBIM B pabOTax [JpyruxX MCCIEA0BaTeNed, HaBbIK ITyOJIMYHOTO
BBICTYIUICHHUS TIEpeN ayJUTOPUEH, apryMEHTUPOBAHUS U OTCTAaMBAaHUS CBOEH TOUKH
3peHusl.

Kanennapuo-rematudeckoe miuanuposanue 10 kiaacc (0a3oBbiii ypoBenb) (354, 1 uB

HeJIeI10)
Ne HaumeHoBaHue pa3ieioB U TeM Koa- Cpokn
n/n BO NMPOXO0KIEHUSA
JacoB | 1Mo 1o ¢gakry
IVIAHY
BBenenue 1 yac
1 Beoonwstii ypox. Memoowt nayunozo nosnanus. | 1
BBoanbIit HHCTPYKTAaK mno TEeXHHKe
0e301acHOCTH
TEMA 1. Teopus cmpoenus u | 4 4aca
Knaccugpuxkayus
Op2aHUYecKUxX geuiecmae
2 [Ipeamer 1 3HaUeHNE OPraHMYECKON XUMUU 1
3 CrpykrypHas TEOpHs opranuyeckux | 1
COCIMHEHUN
4 N3omepus 1
5 OCHOBHBIE KJIACChl OPraHMYECKUX COCUHEHUN 1
TEMA 2. YriaeBoaopoabl M MX NPUPOAHBIE | 6 yacoB
HCTOYHUKH

IIpenenbHble YyTI€BOAOPOABI

OTUIJIEHOBBIE YTIEBOAOPOABI

6

-

8 AILIETUIJICHOBBIE YTJI€BOJA0POIbI
9 ApomaTH4eCKne yriaeBOA0POIbI

10 O06006mmarmuil ypok

S

11 Kontposnbnas padora Ne 1

TEMA Ne 3. Kucaopoacogepxamue u | 18 yacos
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azoTcoaeprkanue coeUHEeHUsI U 170.¢
HaXO0KJIeHue B MPUpPo/e

12 [Tonsitue o cnuprax. [IpenensHbie omHOATOMHBIC | 1
CHUPTHI

13 XHUMHUYECKUe CBOMCTBA, IIOJIy4YeHUe u|l
IIPUMEHEHHE CIIUPTOB

14 MHOroaToMHbIE CIIUPTHI 1

15 Denon 1

16 AJbJIeruibl U KETOHBI 1

17 [TonsiTie 0 KapOOHOBBIX KHCIOTAX 1

18 XUMHUYECKUe CBOMCTBA, IIOJIy4YeHUe u|l
IpUMEHEHHEe KapOOHOBBIX KHUCIIOT

19 | Cnoxwuble 3¢ups 1

20 | XKupsr 1

21 [TonssTue 00  yraeBomax. MoHocaxapunsl. | 1
I'imoko3a

22 Hucaxapunapl. Caxaposa 1

23 [Tomucaxapuapl. Kpaxman, nemrtomnosa, riukores | 1

24 [TonsiTue 00 a3oTcoaepKalmUX OpraHuveckux | 1
COEeIUHEHUSIX. AMUHEI

25 AMUHOKHCIIOTHI 1

26 Benku 1

27 I'eneTnueckas CBSI3b MEXITY Kiaccamu | 1
OpPraHMYECKUX COCAMHCHUM

28 O06006mamui ypok 1

29 KonTponbnas pabota No2 o reme 1
TEMA 6. BoicokomoJieKyJ/isipHbIe BellleCTBa 6 yacos

30 [Tonmmepbr 1

31 | [lomumepHbIe MaTepHabl 1

32 [Ipaktuueckas padora Ne 1. «Pacmo3naBanume | 1
TJIACTMACC)

33 [TpakTuaeckass pabora Ne 2. «PacmosnaBanme | 1
BOJIOKOH»

34 | UroroBas KoHTpoJbHAs paboTa 1
Hroro: 34 yacoB

Kanennapuo-rematudeckoe mianuposanue 11 kiacc (0azoBblii ypoBenb) (344, 1 u B

HeJ1eJ110)
Ne HanmeHnoBaHue pa3jeiioB U TeM Koua- Cpokn
n/n BO NMPOXO0KIEHUSA
4acoB | 1O no ¢axkry
IUIAHY

Tema 1 BemecTBo 8u.
1 ATOMBI, MOJIEKYJIBI, BEIECTBA 1
2 Ctpoenue aroma 1
3 XUMHYECKas CBS3b. 1
4 ArperatHble COCTOSIHUSI BEIIECTBA. 1




S Ilepnonnueckuii 3akon [I.1. MenneneeBa

6 PactBops! 1

7 DJIEKTPOIUTHYECKAs! JUCCOLIHAITHSI. 1

8 Kucnornocts cpenpl. UnaukaTopsl. 1

Tema 2 Xumnueckue peaknum (9 4acoB)

9 VpaBHEHHs XMMHYECKHUX PEaKIHii ¥ pacdeTsl mo | 1
HUM.

10 | Peaxium nonHoro o6meHa. 1

11 I'maponus. 1

12 KauecTBeHHbBIE peakIHH. 1

13 OKHCITUTENIbHO- BOCCTAHOBUTEIbHBIEC PEAKIIHH. 1

14 DJIEKTPOJIH3. 1

15 [Ipaktnueckas pabGora Ne 1. Pemenme | 1
DKCrepuMEHTAIbHBIX 3aj1au o TeMe
«XUMMHYECKHE PEAKLIHUY.

16 O6oOmaromee TMOBTOPEHHE [0 TeMaM 1
«BemecTBo» U «XHUMUYECKUE PEAKLITI.

17 KonTponbHas pabortaNel.«Bemectso. | 1
XVUMUYECKUEPECAKITUN.

Heoprannyeckasi xumus (6 yacoB)

18 Knaccudukanuss HeopraHU4eCKUX COSTUHEHUM. 1
IIpocTrie BenecTBa— HEMETAIIBI.

19 Ipoctele BemecTBa — MeTamnsl. Pusnueckne | 1
cBolcTBa MeTa/I0B. CIIaBbl.

20 XVMHUYECKUE CBOMCTBAMETAIIIIOB. 1

21 Mertannsl B npupoze. Ilomyuenme meramno. | 1
Meraiyprusi.

22 [lpaktnyeckas  padora No  2.«llomyuenme | 1
MEJTHOTO KyIIOpocay.

23 | O6o6maromee TIOBTOPEHHME o teme | 1
«Heoprannyeckas XuMus».

HayuHble 0CHOBBI XHMHY€CKOr0 NPon3BoaAcTBa (6 4acoB)

24 | Bpems B xumun. CKOpOCTh XHUMHYECKHX | 1
pEaKIHii.

25 XuMudeckoe paBHOBecHE M (DAKTOphI, Ha Hero | 1
BIIUSIOIINE.

26 HayuHble IPUHINIEI OPTaHM3alMK XUMHYECKoro | 1
MIPOU3BOJICTBA.

27 Hedtb. [TpuponHsblii ra3 usHepreTuka. 1

28 | Obobmaromee  HOBTOpeHME 1O  TemaM | 1
«Heopranuueckas xumusi» u «HaydHble OCHOBBI
XUMHYECKOTO TTPOU3BOJICTBAY.

29 Konrponsnas pabora Ne2.«Heopranmueckas | 1
xuMmus.  HaydHple  OCHOBBI ~ XHMHYECKOTO
MIPOU3BOJICTBAY.

Xumus B 3Ku3HU U o01ecTBe (5 yaca)

30 | Xumus mumy. JIekapcTBEHHBIECPEICTBA. 1

31 | Kocmermueckne u mapgioMepHble cpeacTpa. | L
briToBas xumusi.
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32 XuMHs B CEIbCKOM XO3sificTBe. Xumus B | 1
CTPOMUTEIHCTBE. 3€JICHAS) XUMHSL.

33 | UroroBas kKOHTpoONbHAs paboTa 1
Htoro 334

O0opynoBanne: nunudppoBbie MUKPOCKONbI, IH(POBLIE JIA00PATOPUH, HOYTOYKH.
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