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PaGouast mporpamMmma yueO6HOTO mpeamMera «XUMUs » CpeTHEro 00I1Iero o0pa3oBaHus COCTaBICHA
Ha OCHOBE!

o @enepanpHoro 3akoHa "OO0 obpa3zoBanun B Poccuiickoit @eneparuu" ot 29.12.2012 N 273-
D3

o ®denepanabHOro rocy1apcTBEHHOTO0 00pa30BaTENBHOIO CTaHIapPTa CPEIHEr0 O0IIETro
obpazoBanus (yTB. IpukazoM MuHuUcCTEpCcTBa 0Opa3zoBanus u Hayku PD ot 17 mas 2012 r. N
41, c IBMEHEHUSIMH U JTOTIOJTHEHUSIMH )

e ABTOPCKOW MporpamMMmbl: cpeaHero obmero oOpasoBanus no xumuu B.B. Epémuna, H.E.
Kyspmenko, u np. mns 10-11 kmaccoB oOmieoOpa3oBarenbHBIX yupexaeHuil (Mocksa:
«dpodar, 2017T)

e [IIpenmer «Xumus » B cpenHeit mkosie uzydaercs B 10 u 11 kmaccax Ha 6a30BOM ypOBHE.
OOmiee KOJIMYECTBO BpPEeMEHHM Ha JBa roja oOydeHUs cocraBiser 67 yacoB. OOmas
HeJZlenbHas Harpy3ka B KaXJ10M rofly o0y4eHus cocTaBiser 1 Jac.



1. IlnanupyemMbl pe3yabTaThbl 0CBOEHHUS Y4eOHOTr0 mpeaMeTa « XuMHUsD)

JlesiTenbHOCTH 00pPA30BATENLHOTO YUPEKIACHUS 00IIero oOpa3oBaHuUs B OOyUeHUH
XUMHUH B cpeqHel (TMoiHOoM) oOmiei mikoie MobKHA OBITh HAIpaBlieHa Ha JOCTH)KEHHUE
00y4aroIUMUCS CIENYIOIUX JIUYHOCHHBIX PEe3YIbMano6:

-B LIEHHOCTHO-OPMEHTAllUOHHON c(epe — 4YyBCTBO TOPIOCTH 3a POCCHHUCKYIO
XUMHYECKYI0 HayKy, TyMaHH3M, LEIeYCTPEMJIEHHOCTb, BOCIUTAaHUE OTBETCTBEHHOI'O
OTHOILLIEHUsI K TNPUPOAE, OCO3HAHHWE HEOOXOAMMOCTH 3allUThl OKpY’XKAaloIIeH Cpensl,
CTpeMIJICHHE K 3/10pOBOMY 00pa3y *KHU3HH;

-B  TpyAoBoW cdepe — TOTOBHOCTh K OCO3HAHHOMY BBIOOpY JajbHEUIIEH
00pa3oBaTeNbHON WK NPOPECCHOHATBLHON TPACKTOPUH;
-B TIO3HABATEIIbHOW (KOTHUTHUBHOW, WHTEUIEKTyallbHOM) cdepe — yMeHue

YIIPABJIATH CBOCH MO3HABATEIBLHOM ACSATEIBHOCTHIO.

Memanpeomemnvimu  pe3yibmamamu  OCBOCHHUS  BBIITYCKHUKAaMU  CpeAHEl
(TIOTTHO#1) OOIIEH MIKOJIBI MPOTPAMMBI TIO XUMHH SIBJISTFOTCS

1) ucrionp30BaHWEe YMEHUW ¥ HABBIKOB PA3JIMYHBIX BHUIOB ITO3HABATEIHHOU
NEeSTeIbHOCTH, MPUMEHEHHE OCHOBHBIX METOJOB MO3HAHUA (CHCTEMHO-MH()OPMAIIOHHBIH
aHaJIu3, MOJECIMPOBAHME) I  M3YUYEHUS  PA3JIUUYHBIX  CTOPOH  OKpYXKaromiei
NEeHCTBUTEIILHOCTH,

2)HUCTIONB30BAHNE OCHOBHBIX WHTEIUICKTYAJbHBIX OMepanuii: (GopMyTupoBaHUe
TUIOTE3, aHalu3 W CHHTE3, CpaBHEHHE, OOOOILIeHHe, CUCTeMAaTH3allusi, BbISIBICHHE
MPUIUHHO-CJIICACTBCHHBIX CB}I3€I>'I, IIOHUCK aHaJIOI'OB,

3)ymMeHHe TreHepupoBaThb HUIEH M OINPEAENsATh CpelCTBa, HEOOXOIUMBIE IS UX

peanusanuu;

4) ymeHue oOmpenenaTh UeNM W 3a7auyd  JedTeIbHOCTH, BBIOMpPATh CpEACTBa
pcain3anuu 0Cjiv U NPpUMCHATH UX HA IIPAKTUKC,

5) UCTIONB30BAaHUE  PA3NUYHBIX HCTOYHUKOB JJISl  TMOJYYEHHS] XUMHYECKOH
uHpOpMallUY, TOHMMAaHUE 3aBUCHMOCTH COJEpXaHMsS U  (HOPMBI  MPEICTABICHUS
uH(pOpMalKH OT 1eJIel KOMMYHHKAIIUHU U aJpecarta.

B obGnactu mpeomemmwvix pezynomamoe oOpazoBarenbHas OpraHu3alus OOILEro
o0pa3oBaHUs TPEJOCTABISET YYCHHKY BO3MOXKHOCTh Ha CTYIEHH CpeIHEro (IMOJHOro)
o01rero 00pa3oBaHus MPU U3YICHUH XUMHH HAYYUTHCS Ha 0230BOM YPOBHE:

B MTO3HABATENBHOM cdepe:

1) naBath onpeaeNeHusI U3yYCHHBIM OHSTHUSIM;

2) onuchIBaTh JEMOHCTPALlMOHHBIE u CaMOCTOSITENIbHO MIPOBEJICHHbBIE
HKCIIEPUMEHTBI, UCHOJIb3Ysl JJI 3TOr0 €CTECTBEHHBIM (PYyCCKUM, POJHOM) SI3BIK M SI3BIK
XUMUH;

3) onuchIBaTh M pa3anyaTh U3YYEHHbIE KJIACChl HEOPraHUYECKHX U OpPraHUYEeCKUX
COCTMHEHUH, XUMUUYECKHUE PEaKIINH;

4) xmaccupuIUPOBATh U3YICHHBIC OOBEKTHI U SIBICHHS;

5) HaOmOMaTh JEMOHCTPHPYEMBIE W CAaMOCTOSATEIBHO TIPOBOJMMBIC  OIIBITHI,
XUMHUYECKHE PeaKIuu, IPOTEKAIOIINEe B IPUPOJIE U B OBITY;

6) nenaTh BBIBOABI M YMO3AKITIOYCHUS W3 HAONIONCHUH, M3YYCHHBIX XHUMHUYECKUX
3aKOHOMEPHOCTEM, MPOTHO3WPOBATH CBOMCTBA HEM3YyYEHHBIX BEIIECTB IO AHAJOTHUH CO
CBOMCTBAMU U3yYECHHBIX;

7) CTpYKTYypUpOBaTh N3YUEHHBIN MaTepual;

8) UHTEPIIPETUPOBATh XUMHUYECKYI0O HH(MOpMAIMIO, TMOJNYYCHHYI0 M3 JAPYrHX
UCTOYHUKOB,;
9) onmchIBaTh CTPOCHHE aTOMOB 3JeMeHTOB [—IV mepnomoB ¢ HCHOIb30BaHUEM
AJIEKTPOHHBIX KOH(UTYpAIHil aTOMOB;



10) MomenmupoBaTh  CTPOCHHE  TPOCTEHITUX  MOJIEKYJI  HEOPraHWYECKUX U
OpPraHNYECKHUX BEIIECTB, KPUCTAIIOB;

B [IEHHOCTHO-OPUEHTALIMOHHON cdepe:

aHAJIM3UPOBaTh W OLIEHUBAThH IOCIEICTBUS IJISI OKpYXalollel cpeapl OBITOBOW M
IIPOM3BOJICTBEHHOM JIEATEIHLHOCTH YeNIOBEKa, CBA3aHHOMU C 1epepaboTKON BEILECTB;

B TPYAOBOH cdepe:

MIPOBOJIUTh XUMUYECKHUI IKCIIEPUMEHT;

B c(hepe OCHOB 06€30TaCHOCTH JKU3HEACATEIIHHOCTH

OKa3blBaTh MEPBYIO IOMOIIb IPU OTPABJICHUSAX, OXKOTaX M JAPYTUX TpaBMax,
CBSI3aHHBIX C BELIECTBAMH U JaOOPATOPHBIM 000PYIOBaHHUEM;

BoinyckHUK Ha 0230BOM YPOBHE HAYYHUTCSH:

— NOHUMAamMb XUMHUYECKYIO KapTHUHY MHPa KaK COCTaBHYIO YacTh L[EJIOCTHONW HAYYHOU

KapTHHBI
MUpa;

— pacKpviéams poilb XUMUU U XUMUYECKOTO IIPOU3BOICTBA KaK MPOU3BOIUTEIBHOMN

CHUJIBI
COBPEMEHHOTO O0IIECTBa;

— ¢opmynuposams 3HAYEHUE XUMHUH U €€ JOCTHKEHHIl B TMOBCEIHEBHON >XU3HU

YEJI0BEKa;
— ycmauaenueams B3aUMOCBSI3W  MEXKIYy XUMHEH W JIPYTMMH €CT€CTBEHHBIMHU
HayKaMUu;

— @opmynupoéams OCHOBHBIE TOJOXKEHUS TEOPUU XUMHUYECKOTO CTPOCHHS
OpraHMuecKkux coeauHeHui A. M. byrmiepoBa M WUIIOCTpUPOBaTH MX HpUMEpaMH U3
OPraHNYeCKOW U HEOPTaHUYECKON XUMUU;

— apeymeHmupoeams YHUBEPCAIbHBIM XapakTep XUMUUYECKUX MOHSATUH, 3aKOHOB U
TEOPHUU JIJI1 OPraHUYECKOW U HEOPTaHUYECKON XUMUU;

— gopmynuposams llepuoamueckuii 3axkoH J[. 1. MenneneeBa 1 3aKOHOMEPHOCTH
U3MEHEHUH B CTPOCHHUM M CBOMCTBAX XUMHYECKHX OJJIEMEHTOB M OOpa30BaHHBIX HMU
BEIIECTB Ha OCHOBe Ilepuomudeckoil CHUCTEMBI Kak TpadudecKkoro OTOOpaKeHHs
[lepuoanueckoro 3aKoHa;

— Xapakmepu3oeamv S- U p-dIEMEHTBI, a TAKKE JKEJIE30 0 MX IOJIOKEHUIO B
Ilepuonuueckoii cucreme J[. 1. Menneneena;

— Kraccuguyupogams ~ XUMHUECKHE CBS3M UM KPUCTAUIMYECKHE  PEIIETKH,
OOBSACHATP MEXaHM3Mbl UX OOpa30BaHMsS M JIOKa3bIBaTh EAUHYIO MPUPOAY XUMHYECKHUX
CBsi3ei (KOBaJICHTHOM, HOHHOW, METAIITUIECKON, BOJIOPOTHON ),

— 00vsAcHAMb TPUYMHBI MHOTOOOpa3us BEIIECTB, WCIONB3Ys SBICHUS WU30MEpUH,
TOMOJIOTHH, aJUIOTPOTIHH;

— Knaccuguyuposams XUMUUYECKHE PEAKIUU B HEOPraHUYECKON M OpraHn4ecKoi
XUMHUHM 1O Pa3jIMYHbIM OCHOBAHMSIM W YCMAHA6IU8amb CHEUU(PHUKY THUIIOB peakIuil OT
o01ero yepe3 0CoOOEHHOE K TUHUIHOMY;

— Xapaxmepu3oeams TUAPOIN3 KakK cHenuuuHblii OOMEHHBIH Mpolecc |
PpAcKpwiéams €ro poilb B )KUBOW U HEKUBOU MTPUPOJIE;

— Xapaxmepuzoeame  SIEKTPOJIN3  KaK  CHCHU(PUUHBIA  OKUCIHUTEIBHO-
BOCCTAHOBUTEJBHBIN MPOLECC U ONPEAENIATh €r0 NPAKTUYECKOE 3HAYCHUE;

— Xapaxmepu3z06ams KOPPO3UI0 METAIIIOB KaK OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIN

npoiecc 1
npeoaazams CIOCOOBI 3aIIUTHI OT HeE,

— Kaaccuguyuposams HEOPraHNIECKUE U OPraHMYECKUE BEIIECTBA;

— Xapakmepu3oéams O0IIME XHUMHUYECKHE CBOMCTBAa Ba)XKHEHIIMX KJIACCOB
HEOPraHMYECKUX U OPTaHMYECKHUX COCIMHEHHUH B IUIaHE OT OOMIETo Yepe3 OCOOEHHOCTh K
€UHUYHOMY;

—  UCNOIb306aMb 3HAKOBYIO CHUCTEMY XHMHYECKOTO S3bIKa IS OTOOpayKEHHS
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cocTaBa (XUMHUYecKHe (POpMYJIbl) U CBOWCTB (XUMHUECKUE YPaBHEHH ) BEILIECTB;

— ucnonvzoeams TIpaBUIAa U HOPMBI MEXKIYHAPOJHOM HOMEHKIATYphI JUIs
Ha3BaHWIl BemlecTB Mo (opmynamM H, HAo0OpOT, Ui COCTABJICHUS MOJICKYJSPHBIX U
CTPYKTYPHBIX (hOPMYJI COETMHEHUHN IO UX HAa3BaHUSIM;

— 3Hamb TPUBHMAIIbHBIE Ha3BaHUA BaXHEMIIUX B OBITOBOM  OTHOLICHUH
HEOPraHUYECKUX U OPraHMYECKHUX BEIIECTB;

— Xapakmepu3oéamb CBOWCTBA, TMOJy4YeHHWE U NPUMEHEHHE BaKHEUIINX
NpeJCTaBUTENICH KJIacCOB OPraHMYECKUX COCIUHEHUH (aJKaHOB, AJKEHOB, AalKUHOB,
aIKaJIMeHOB, apOMaTHYECKUX  YIJIEBOJAOPOJOB, CHHPTOB, (DEHOJIOB,  aJIbJIETHJIOB,
IpeJeNbHBIX OJTHOOCHOBHBIX KApOOHOBBIX KHCIOT, CIOXKHBIX 3(UPOB U KHUPOB, YIIECBOIOB,
aMHUHOB, aMUHOKHCJIOT);

—-  ycmaHaénuéams  3aBUCUMOCTh  DKOHOMHMKH  CTpaHbl  OT  J00bI4H,
TPAHCTIOPTUPOBKH M MEPEepabOTKH YTIIIEBOIOPOIHOTO CHIPbs (He(PTH ¥ MPUPOTHOTO ra3a);

— DJKCHEPUMEHTAIBHO noomeepicoams COCTaB U CBONCTBA  Ba)KHEHIIHMX
IpeJCTaBUTENIed HM3YUYEHHBIX KJIacCOB HEOPraHWYECKUX U OPraHMYecKUX BEIIECTB C
COOJIIO/ICHHEM TIPaBHJI TEXHUKH 0€30MacHOCTH Ui pabOThl ¢ XUMHUUYECKUMH BEILECTBAMU U
71a00paTOPHBIM 000PYI0BAHHEM;

— Xapaxmepu306ams CKOPOCTb XHMHUYECKOM peakuuu U €€ 3aBUCUMOCTb OT
pa3IUyYHBIX (PaKTOPOB;

— Xapakmepu306amb XUMUYECKOE PABHOBECUE U €r0 CMEILEHUE B 3aBUCUMOCTH OT
pa3IUYHbIX (PaKTOPOB;

—  npou3800ums PacUEThl MO0 XMMUYECKHM (OpMyJiaM U ypaBHEHHMSM Ha OCHOBE
KOJIMYECTBEHHBIX OTHOILIEHUN MEX]y YIaCTHUKAMU XMMHYECKHUX PEaKIIHii;

— cobnr00amy TpaBUiIa SKOJIOTUYECKON O€30MacHOCTH BO B3aWMOOTHOIICHUSX C
OKpYyXarolle cpefod mpu oOpalleHHH C XUMHUYECKUMH BELIECTBAMH, MaTepuaiaMu
IIPOLIECCAMH.

Boinycknuk na 6a3060m ypogHe noyuum 603mMONCHOCMb HAYUUMbCA:

— UCNnONb306amb METOAbl HAYYHOTO II0O3HAHUS NIPU BBINOJHEHUM IPOEKTOB U
yueOHO- UCCIIEIOBATEIbCKUX 3a7]a4 XMMHUECKON TeMaTUKH;

— NpocHO3Upo6amb CTPOEHUE U CBONCTBA HE3HAKOMBIX HEOPraHMYECKUX H
OpraHMYECKUX BEIIECTB Ha OCHOBE aHAJIOTUH;

— NpocHO3UpOGamsb TEUEHNE XUMHUUYECKUX IIPOLIECCOB B 3aBUCUMOCTU OT YCIIOBHI
UX MPOTEKAHUS U MIpejiaraTh CocoObl YIIPaBICHUS STUMH MIPOLIECCAMU;

— ycmauaénueams B3aUMOCBS3M XHMHUH C NPEAMETAMHM T'YMaHUTAPHOIO IMKJA
(SI3BIKOM, JIMTEPATypOi, MUPOBOU XyI0KECTBEHHON KYJIbTYPOi);

— packpuvléams poilb XUMUUECKUX 3HaHUH B OyIyIiel mpakTUYeCcKO NesITeIbHOCTH;

—  packpeiéamb POJIb XUMUYECKHX 3HAHUNA B (POPMHpPOBAHUM HHIMBUIYaTbHOU
00pa3oBaTeNbHON TPACKTOPHH;

— NpOcHO3UpOo8amsb CIOCOOHOCTh HEOPraHWYECKUX U OpPraHMYeCKHX BEIIEeCTB
NPOSIBIATH OKUCIUTENbHBIE W/WIM BOCCTAaHOBHTENIBHBIE CBOHCTBA € YYETOM CTENeHEn
OKHCJICHUS JIEMEHTOB, 00pa3yIOLIUX UX;

— apeymenmupoéams €JUHCTBO MHpa BEIECTB YCTAHOBIEHUEM TI'€HETUYECKOU
CBSI3M MEXKIY HEOPTraHMYECKUMHU U OPraHUYECKUMU BEIIECTBAMU;

— 61a0emb XUMUYECKHM SI3BIKOM Ui OOOTallleHUs] CIOBAPHOTO 3amaca M pa3BUTHUS

peuu;

— Xapakmepuzoeams CTAHOBJIICHHE HAyYHOW TEOpUU Ha TPUMEPE OTKPBITHS
[Tepuoanueckoro 3akoHa ¥ TEOPUH XMMHYECKOTO CTPOCHHS] OPraHUYeCKUX BEIECTB;

— KPUTHYECKU OmMHOCUMbCA K TICEBAOHAYYHOM XHMMHUYECKOH WH(popManuy,
MOJIy4aeMOM U3 pa3HbIX HCTOUYHUKOB;

— noHumams  TIOOAJbHBIE MPOOJIEMBI, CTOALIME TEped  YeJIOBEYECTBOM
(9KOJIOTHYECKHE, PHEPTeTUYECKUE, CHIPHEBBIC), U npediazams MYTU WX PELICHUS, B TOM
YHCJIE ¥ C TIOMOIIBIO XUMHUH.
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2. Conepxanne yueOHOro nmpeamera

Xumus 10 kaace

( 1 gac B Hepemto, Bcero 34 yaca B TOJ)
Beeoenue (1 u)
XuUMHS B Py ECTECTBEHHBIX HAyK. MeTOIbl HAYYHOTO TO3HAHHS.
Tema 1.Teopus cmpoenus u kiaccugpurayus opeaHuyeckux eeujecma(d u)
[Ipeamet opranmdeckoit xumud. [I[pruauHBEI MHOTOOOpa3Us OPraHMYECKUX BEIECTB.
CTpyKTypHast TeOpUs OPTaHUYECKUX COCTUHEHUH. YTIEBOAOPOIbI U MX (DYHKIIMOHAILHBIC
npou3BoaHbIe. [loHsATHE 00 yriepomHoM ckenere U GyHKIMOHATBHOH Tpymne. M3omepus.
I'omonorust. Homenknarypa opranndeckux Bemiects. [IpuHimnb: popMupoBaHus Ha3BaHUH
OpraHWYeCcKHUX coeqnHeHn. Knaccudukamus opraHu4ecKux peaKiui.
Jemoncrpauuu. 1. Pasnoxxenune caxapa. 2. Koyuekius opraHn4eckux BELECTB U MAaTEPHAIIOB.
3. Monenu opraHu4ecKrx MOJIEKYJIL.
Tema 2. Yenesooopoowi (6 u)
Aunkanbl. ['oMonorudeckuil psia aikaHoB. M3oMepus 1 HOMEHKIIaTypa alkaHoB. Pu3n4eckue
CBOICTBaA aJKaHOB. XMMHUYECKHE CBOMCTBA aJIKaHOB (FOPEHUE, pEaKLUU 3aMELICHHUS], TUPOJIU3,
nerugpupoBanue). [lpumenenue.
AJKeHbI. DTUIIEH — CTpOoeHue U Gu3rueckue cBoicTBa. [lonyyeHue sTuneHa B
MIPOMBIIIUIEHHOCTH (ACTHAPUPOBAHNE dTaHA) U B TaOOpaTOpuu (JIerupaTaiys dTaHOA).
Xummueckue cBoiCTBa (ropeHue, OpoMUpOBaHKE, TUAPATAIHS, TIOJIMMEPU3AIINs, OKHUCICHHE) U
IpUMEHEHME YTHIIeHa. Peaknm npucoequHeHus kK romosoram stuieHa. [Ipasuino MapkoBHUKOBA.
[ToHsTHE O IMEHOBBIX YIIIEBOJOPOAAX.
AJIKVHBL. ALIETHIEH KaK MPEACTABUTENb ATKMHOB. PU3MYECKHE CBOMCTBA alleTUIICHA, €T0
nosyueHue. XMMHYECKHUEe CBOMCTBA (TOpeHHEe, OpOMUpPOBaHUE, TUAPATAIUS, TPUMEPHU3AITHS) U
IIPUMEHEHNE alleTUJICHA.
Apomaruyeckue yrieBoaopoasl. ben3on — crpoenue u puzndeckue CBOUCTBA. XUMHUECKUE
CBOMCTBa OeH307a (TOpeHre, HUTPOBAaHNE, OpPOMHUPOBAHUE) M €T0 TIPUMEHEHUE.
Hemonctpauuu. 1. bpomupoBanue rekcana Ha cBety. 2. ['opeHue Merana, sTuieHa, alleTUICHa.
3. OTHOLIEHUE METaHa, 3TUJICHA, alleTHIeHa U OeH301a K pacTBOpaM IMepMaHraHata Kajaus U
OpomHoii Boze. 4. [TonydeHnue aTriIeHa peakiuel AeTuApaTallui 3TaHolIa, alleTUIeHa —
TUAPOJIN30M KapOuaa Kalblusl.
JlaGopatopusbie onbITH. 1. CocTaBneHne MoeNIel MOJIEKYIT alkaHoB. 2. BzaumoseiictBue
ankaHoB ¢ OpoMoM. 3. CocTaBlieHHE MOJIENICH MOJIEKYJ HETPEIeIbHbBIX COSINHEHUH.
KonTponpHas padora Ne 1. «YriaeBogopoab».
Tema 3. Kucnopoocooepoicawue u azomcooepaicaujue opeanuveckue coeourenus (17 u)
Cnuprtsl. 'oMosiorudeckuit psii peaebHbIX OJIHOATOMHBIX CIUPTOB. DU3NUecKue u
XUMHUUYEcKHe (TOpeHne, OKUCIIEHNE B alIbJIeT /1, IeTHApaTalys) cBoiicTBa aTaHoa. [lonydenue
(OporkeHMe TITFOKO3bI, THApATAIHS STUICHA) U MpUMEHeHUe dTaHoa. Tokcndeckoe aeiicTBre
METaHOJIA U 3TAHOJIA Ha OpraHu3M. MHOroaToOMHbIE CIUPThL. DTUJICHIJIMKOJIb U TIIUIEPUH KaK
MpeJICTaBUTEIN MHOTOATOMHBIX CIUPTOB. KauecTBeHHas peakius Ha MHOIOaTOMHBIE CTIUPTHI.
®denoi. Pu3nveckre W XMMHYECKHE CBOMCTBA B CpaBHEHHM CO criupTamu. [Ipumenenue denona.
KauectBennslie peakimu Ha penon. Anbaeruapl. DopMaabAeTu U alleTaIbIST |l KaK
MPEJICTAaBUTENN albJIETHI0B. XUMHUECKHUE CBOICTBA (peaKkiusi OKUCIECHUS B KUCIIOTY U
BOCCTAHOBJICHHsI B cUPT). KauecTBEHHBIC peakIny Ha KapOOHUIIBHYIO TPYIIITY.
Kap6oHnoBsie kucinotsl. MypaBbHHAS U YKCYCHAsl KUCIIOTHI KaK MPOCTEHINEe IpeCTaBUTeNN
MpeIeTbHBIX OJHOOCHOBHBIX KapOOHOBBIX KUCIOT. CBOMCTBA YKCYCHOW KHCIIOTHI
(B3auMo/ieliCTBUE C METaJUIaMU, OKCHIaMU METAJIJIOB, TUAPOKCUAAMH METAJJIOB U COJISIMU;
peakius stepudukanyn). [lonydenue u npuMeHeHne YKCYCHOM KUcnoThl. [laneMuTHHOBAS 1
CTeapuHOBAas KUCIIOTBHI.
Crnosxxubie 3(hupsl 1 kupbl. CI0KHBIE 3(DUPBI KaK MPOTYKTHI B3AUMOJICHCTBUS KUCIOT CO
cnuptaMu. ['naponus cnoxxubix 3¢upos. [Ipumenenune cinoxHbIx 3GUpoB.
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Kupsl kak crokHbIe (DUPBI TIUIEPUHA U KUPHBIX KapOOHOBBIX KUCIIOT. PacTUTENbHEIE U
JKUBOTHBIE )KMPBI, KX COCTaB, pa3JIM4Ke B CBOMCTBAX. OMbLIEHHE )KUPOB. MbLa.

VYraeBonsl. [Tonstue 00 yrneBonax. I'roko3a Kak npeicTaBUTEIh MOHOCAXapU/IOB.

bpoxenue rimoko3sl. DoTOCMHTE3. 3HAUEHUE U MPUMEHEHUE TTIOKO3bI.

Caxapo3a Kak npeICTaBUTENb TUCAXaPUI0B.

Kpaxman u nenironosa Kak npeAacTaBUTeNH MojarcaxapuioB. MIx ctpoeHue, 6uogorndyeckas
poutb. I'maponus nonucaxapuaos. [IpuMeHeHne noaucaxapuos.

Awmwunbl. CTpoeHHE U CBOMCTBa aMUHOB. AMUHBI KaK OpraHuveckre ocHoBaHus. OcoOEHHOCTH
AHIJIMHA ¥ €70 XUMHUYECKHE CBOMCTBA (B3aMMO/ICHCTBUE C COJISTHOM KHUCIIOTOM U OPOMHOI BOJION).
[Tonyuyenne anununHa no peakuuu H. H. 3ununa. [Ipumenenne aHuauHa.

AMHHOKUCHOTHI. benku. [MUIKMH U ajJaHuH KaKk IpeICTaBUTENN IPUPOIHBIX AMUHOKHUCIIOT.
AMUHOKHCIOTHI Kak aM(pOoTepHbIe OpraHMYECKre COeTUHEHUS (B3aUMOICHCTBUE CO IIET0YaMU 1
kucinotamu). O6pazoBanue nmoaunentuaoB. benku kak nomunentuabl. CTpykTypa OeIKOBBIX
MmoJiekyn. CBolicTBa 6eNKkoB (TopeHue, THIPOIN3, LIBETHBIE peakliuu). buonoruyeckas poib
OETIKOB.

['eneTnueckas CBA3b MEXKY KJIACCAMHM OPTaHMYECKUX coequHEeHnN. [IonsiTHe 0 reHeTnyeckon
CBSI3U U TEHETHUYECKUX psJax.

Hemouctpanuu. 1. OkucieHue sTaHosa B anpjerul. 2. KauecTBeHHbIE peakiuy Ha
MHOTOQTOMHBIEC CIUPTHL. 3. PacTBopuMOCTh (heHoIa B BOJIe TIPU OOBIYHOM TeMIiepaType u mpu
HarpeBaHuu. 4. OcaxaeHue ¢eHona u3 pactpopa GeHoIsATa HATPHsl O] ACHCTBUEM YTIIEKHCIIOTO
ra3a. 5. KauectBennsle peakuuu Ha ¢peHom. 6. Peakius cepedpsiHoro 3epkana. 7. OkucieHue
rroko3bl TuApokcuaoM meau (I1). 8. Peakmnus anmnmaa ¢ 6pomMHON Booi. 9. KauecTBeHHas
peakius Ha kpaxmai. 10. Komnexuust amunokucnor. 11. JlokazarenbCcTBO HaTUUMs
(GYHKIIMOHATBHBIX TPYII B PaCTBOPAaX aMUHOKHCIIOT. 12. PacTBopenue u ocaxaeHue 6enkos. 13.
L[BeTHbIe peakiuu 6enkoB. 14. 'opeHre NTHYBETo Mepa U MEepCTIHOW HUTH.

JlaGopaTtopHbie onbIThI. 1. CBOWCTBa 3TUIIOBOTO CITUPTA.

2. CpoiictBa riunepuna. 3. CBoiictBa ykcycHoi#l kucnoThl. 4. CBoiicTBa OEH30MHON KUCIIOTHI. 5.
I'maponus acniupuna. 6. CBOICTBA ITIOKO3BI.

7. 1IBeTHBIC peakIuu OEIKOB.

Kontposbras padoraNe 2. «Kucmopon u a30Tcoaepraniine OpraHuiIecKrue BEeIecTBay.

Tema 4. BvicokomonekynapHvie eewecmaa (3 u)

[TonsiTe o nonumepax. [lonumepusanus u MOJIMKOHAECHCALNS KaK METO/IbI TOJTYyYEHHUS
nonrmepoB. CoBpeMeHHbIE TOJIMMEpPHbIE MaTepualibl. [lmacTMaccs! (OJIUATUIIEH,
MOJIUIIPOIUIICH, TOJUCTUPOII, TOTUBUHUIXIOPHU, TOTUATHIIEHTepedTanaT), 31acToOMEphI
(xayuyku, pe3nHa). CHHTETUUECKNE U UCKYCCTBEHHBIE BOJIOKHA.

Hemouctpanuu. 1. Komiekuun miactmace, 371acTOMEpOB, BOJIOKOH. 2. ['opeHue nemnynona.
JlaboparopHbie onbITHL. 1. OTHOIIEHHE CHHTETHYECKUX BOJIOKOH K PACTBOPAM KUCIIOT U
IIEJIOYEH.

[IpaxTuueckas padora Ne 1. Pacno3naBanue miuactmace. [lpaktuueckas padora Ne 2.
Pacnio3HaBaHue BOJOKOH.

Xumus 11 kiaace
( 1 gac B Hepemto, Bcero 33 vaca B Tof)

Temal. Bewecmeo (8)

Baxneiilne NOHATHS XUMHH: «aTOM», «MOJIEKYJIa», «OTHOCUTENIbHASI aTOMHAsI Macca» 1
«OTHOCHTEJbHAs MOJIEKYJIIpHasl Macca». BelecTa MOJIEKYIIPHOTO U HEMOJIEKYJISIPHOTO
ctpoenusi. Ctpoenue aroma. M3oromsl. CTpoeHUE 3JIEKTPOHHBIX 000JI0YEK aTOMa. DIJIEKTPOHHAS
koHpurypanus atoma. Otkpsitue /I. U. Menzaeneessim [leproanueckoro 3akoHa.
[Tepnonnueckwuii 3akoH (hopmynuporka [1. 1. MenneneeBa u coBpemeHnHas popMyIHpoOBKa).
Kopotkuii u ayinHHbIi BapuanTs! Ileprnoanueckoit cucremsl. Ileproas! u rpynmnsl. 3HaueHne
ITepuoanueckoro 3akoHa u [lepuoanueckoii cucrembl. Hayunsiii moasur . 1. Menaeneesa.
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3aKOHOMEPHOCTH U3MEHEHUSI CBOMCTB 3JIEMEHTOB, MPOCTHIX BEIIECTB, BHICIIUX OKCHIOB U
TUAPOKCUOB B IpyMIax u nepuojax Ilepuonnyeckoi cucteMsl (Ha MpUMepe 3J1EMEHTOB MaJIbIX
MEPUO/IOB U TJIABHBIX MOATPYIIN).

Tunbl xumudeckoit csi3u. KoBasieHTHasI CBs3b. JJOHOpHO-aKIIENITOPHBIA MEXaHNU3M 00pa30BaHUS
KOBAJIEHTHOM CBs3U. MloHHas CcBA3b. THUIIBI KPUCTAINIMYECKUX PELIETOK.

PactBopsl. PacTBOpHMOCTB TBEPBIX BEUIECTB, KUAKOCTEH 1 Ta30B B Bojae. CIIOCOOBI BBIpAKCHUS
KOHIIGHTpaIlMK pacTBOPOB. MaccoBasi 710Ji1 pacTBOPEHHOTO BemiecTBa. KoytonaHbie pacTBOPHI.
[IpuMeps! KOJUIOUIHBIX CUCTEM B MIOBCEIHEBHOM KU3HU.

OnexrponauTnueckas aquccouuanusa. Kucnornocts cpensl. MuankaTopsl. BogopoaHslii
MIOKa3aTellb.

Hemonctpauuu. 1. Paznmuunsie popmsl [lepuonnueckoii cucrems! [[. . MenneneeBa. 2. ¢ dekr
Tunpans. 3. [lonydenne v mepeKpUCTAIIN3ANNS HOUIA CBUHIIA («30JI0TOM TOXKIBY). 4.
DIEKTPOMPOBOIHOCTh PACTBOPOB AIEKTPOIUTOB. 5. 3aBUCUMOCTH CTEIIEHU AJIEKTPOIUTHUECKOMN
JIUCCOITMAITNN YKCYCHOM KUCJIOTHI OT paz0aBiieHus pactBopa. 6. OnpeneneHrne KUCIOTHOCTH
Cpebl IpH MOMOIIY YHUBEPCATBbHOIO HHIUKATOPA.

JlaGopaTtopHbie onbITH. 1. BogopoaHblii moka3aTenb

Tema 2. Xumuuecxue peaxyuu (8 4)

YpaBHEHHS] XUMHYECKUX PEAKIMI B pacyeThl 1o HUM. Kiaccudukanus XuMUYeCcKUX peakiuii B
HEOpPraHMYEeCKOW U OpraHuyeckoi xumuu. Peakunu nonHoro oomena. [lonstue o runponuse
cosiei. KauecTBeHHBIE peakiii Ha HEOPTAaHUYECKUE U OpraHndeckue BenecTa. OKUCINTEIbHO-
BOCCTAHOBUTEJIbHBIE pEAKIIUU. DJIEKTPOJIU3 PACIIIABOB U PacTBOPOB couiei. ['anbBaHnueckue
3JIEMEHTHI U AKKYMYJISITOPHI.

Hemonctpanuu. 1. [Ipumepsl peakiiniit HOHHOTO 0OMeHa, UAYIUX ¢ 00pa30BaHUEM OCa/IKa, raza
WIN BOIBI. 2. MeIHO-IIMHKOBEIN raJbBaHUYECKHUI JJIEMEHT.

JlaGopatopHsbie onbITHI. 1. [Ipr3HaKy NpoTEeKaHHUsI XUMUYECKUX peakuuil. 2. Y cioBus
MPOTEKaHUs PeaKI1il HOHHOTO OOMEHa.

3. KauectBeHHble peakuiuu. 4. OKHCIUTEIBHO-BOCCTAHOBUTEbHBIE peakiuu. [IpakTnyeckas
paborta Ne 1. Pemenne kauecTBEHHBIX 3a/1a4.

KontponpHas padota Ne 1 o reme «XuUMHUYECKHE PEAKIIMM»

Tema 3. Heopeanuueckas xumus (64)

Knaccudukanus HeOpraHMYECKHUX BEIIECTB.

OO0mue cBOMCTBAa HEMETAUIOB. XUMHUYECKHE CBOMCTBA HEMETANIOB Ha IPUMEPE TrajlOTeHOB.
Hewmeranibl kak TUNIMYHBIE OKUCIUTENU. B3auMoaeiicTBue ¢ MmeTaiiaMu, BOJOPOJAOM U JPYTUMU
HeMeTautaMu. CBOMCTBAa HEMETAJIIOB KAK BOCCTAHOBHUTEIIEH.

OO6mmue cBoiicTBa METAIOB. XMMHUUYECKHE CBOMCTBA METAILIOB KAK BOCCTAHOBHUTEIICH.
B3anmoneiicTBre METaIOB ¢ HEMETAJJIAaMH, BOJIOM, KACIOTaMH U pacTBOpaMH coJieid. MeTaubl B
IpUpoie. DNEKTPOXUMHUUECKUN psi HanpshkeHni MetaiioB H. A. bekerosa. [lonyuenue
MeTaiuioB. Metautyprusi. CriiaBsl.

Koppo3zus MeTaimioB Kak OKUCIUTEITFHO-BOCCTAHOBUTEIBHBIN Tporiecc. CIIoCcOObI 3aIUThI
METAJVIOB OT KOPPO3HH.

Hemonctpauuu. 1. B3aumozeiictBue OpoMHOI BOJBI ¢ MOAUIOM Kanus. 2. B3aumoneiictBue
ATIOMUHUS C MOJ0M. 3. B3aumoieiicTBre MeAN C KOHIIEHTPUPOBAHHOW a30THOM KHUCIIOTOM. 4.
AmoMoTepMus.

JlaGopaTtopHsbie onbIThI. 1. O3HaKOMIIEHHE CO CBOMCTBAMU HEMETAIIIOB. 2. BeITecHEHNE
rajJjioreHOB U3 PaCTBOPOB UX COJICH.

3. O3HaKOMJIEHHE CO CBOMCTBAMM METAJIJIOB U CIJIaBOB. 4. OKpacka MIaMEeHH COJIIMHU METAJIIOB.
[Ipaktuueckas padora Ne 2. [ToaydeHne MeTHOTO Kyropoca.

Tema 4. Hayunvie 0cHO8bL XUMU1eCKo20 npouzeoocmesa (Ju)

CxopocTh XuMU4ecKol peakuu. @akTopbl, OT KOTOPBIX 3aBUCUT CKOPOCTh PEAKLIUH.
O6parumbie peaknnn. Xumuieckoe paBHoBecue. [Ipunmmmn Jle [llarense. Karanus. [TpuHiimmb
XUMHYECKOI0 IIPOU3BO/ICTBA HA IIPUMEPE MPOU3BOICTBA CEPHOM KUCIOTHI. IIpupoaHbIii ra3 u
pasButue sHepreTuku. [leperonka u kpekur Hedru. KokcoBanue yris. Bogopoanas

8



sHepreTuka. [lepcrnekTuBbI pa3BUTHS XUMUYECKONW HAYKU U XUMUYECKOTO MTPOU3BOCTBA. XUMUS
U Tipo6JieMa OXpaHbl OKPY>KaIoIIEel Cpebl.

JemoHcTpanuu. 1. 3aBUCMMOCTh CKOPOCTH PEAKLIMU OT NMPUPO/IbI BEILIECTB HA ITPUMEPE
B3aMMO/ICICTBUS paCTBOPOB PA3IMUYHBIX KHCIOT OIMHAKOBOM KOHIIEHTPALUH C OMHAKOBBIMU
KyCcOUuKamH (TpaHyJIaMH) IIMHKA U OJIMHAKOBBIX KyCOYKOB Pa3HBIX METAJUIOB (MArHUsl, IIMHKA,
JKeJle3a) ¢ pacTBOPOM COJISTHOM KHUCIOTHL. 2. B3anmoelicTBre paCTBOPOB CEPHOM KHCIIOTHI C
pacTBOpaMu THOCYIIb(aTa HATPUS PA3TMYHON KOHIICHTPAIMH U TeMITepaTyphl. 3. MoeNb KHIISIIEro
cnost. 4. PaznoxeHne nepokcuaa BOAOpoJa ¢ NOMOIIBI0 HEOPraHMUYECKHUX KaTaTu3aTOpOB U
HPUPOAHBIX OOBEKTOB, COICPIKAILMX KaTasazy.

JlabopaTtopHubie onbITHL. 1. CKOPOCTh XMMHUYECKOM peaKInu.

2. XMMHY€ECKOE PaBHOBECHE.

Kontponbras padora Ne 2 mo Teme «XMMHUYECKHUE CBOMCTBA HEOPTAHMUECKUX BEIICCTB.

OCHOBBI XMMHUYECKOTO IIPOM3BOACTBAY.

Tema 5. Xumus 6 scusnu u oowecmee (5u)

Xumus nuuy. JlekapcTBenHble cpeacTBa. Butamunsl. beiroBast xumust. Kien. OtGenuBaTenu.
Motomue u yuctamue cpeacrsa. CTupaibHbIe MOPOIIKH. XUMHUS B CTPOUTENBLCTBE. [[MrMEHTHI 1
kpacku. LlemeHT 1 6eToH. XuMUs B CENbCKOM X03s1iicTBe. IHCEKTUIIUABI U TIECTUIU/IBI.
CpencrtBa 3amuThl pacteHuid. Penemientsl. Kocmernueckas xumusi. Buasl Tornusa. OkTaHoBOE
yrcao 6eH3uHOB. TpaaunnoHHbIe KepaMuieckre Matepuanbl. CTeks0. «3eaeHas XUMUSL.
JlaBoparopHble ONBITHI. 1. 3HAKOMCTBO C MUHEPATBLHBIMH YIOOPEHUSMU U U3y4EHUE HX
CBOICTB. 2. Moromue cpencraa



3. TemaTn4yeckoe NJIAHMPOBAHHE

10 knacc
Ne | Tema KonuuecTBo yacoB
/11
1 Beenenue 1
2 Teopust ctpoeHus 51 KJaccupuKanus 3
OpraHUYEeCKUX BELIECTB
3 | YrieBogopo bl 6
4 | Kucnopoaconaepxaiiue U a30TCo/AepKaliue 18
OpPraHUYECKUE COCTUHEHUS
5 | BelcOKOMOJEKYIsIpHBIE BEIIECTBA 5
6 | [IpomexyTouHas aTTecTanus 1
Hroro 34
11 knacc
Ne | Tema KonuuecTBo 4acoB
/11
1 | BemecTtBo 8
2 | XUMHUYECKHE PEAKIIUI 8
3 | Heoprannueckas Xxumusi 6
4 | Hay4Hble OCHOBBI XMMHUYECKOT 0 TPOU3BOJICTBA 5
5 | XuMus B KU3HU U 00IIIECTBE b}
6 | [IpomexyTouHas aTTecTanus 1
Hroro 33
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