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Pa6ouas nporpamma
no XUMHH

Knaccer 10 - 11 (6a30BbIH YPOBEHb) .

Vuutens CosioBbéBa CBersiaHa AJleKCaH/JAPOBHA

Koanueerso uyacon: 10 knacc:scero _68 , B Hexesio _2 ;
11 xkaacc: Beero 102, B HegeJro 3 .

PaGouasi nporpaMma cOCTaBJAeHA B COOTBETCTBHH C:
1. denepanbHBIM KOMIIOHEHTOM TOCYAapCTBEHHOrO 00pasoBaTebHOIO CTaHAapTa CPe/IHETro

obmero oopasoBaHus;

2. OCHOBHO# 061E06Pa30BaTENLHON TIPOrpaMMOil cpeHero obuero oopasoBaHusg I'bOY
COIII ¢.CkoJIKOBO;

3. nporpammoii Juia oOmeoOpasoBaTeabHBIX yupexaenuii. Asrop: I'abpuensn  O.C.
IIporpamma Kypca xumun s 8-11 knaccos OY. M. JHpoda, 2014;

4. yuebusm mnanom OO;

5. (QenepaibHBIM IepeuHeM yueOHHKOB;

6. IlonoxenumeM o pabodeil mporpamme y4eOHBIX KypCOB, NPEAMETOB, THCIAILIHH T'BOY
COIII ¢.CxonkoBo

Yuebuuk: O.C.Iabpuemsn, Xumus: 10 kiace: yueGHHK JUlsl ydaumxcs obueodpasobaresibHbIX
yupexxnenwnii. — M.: IIpoda, 2017.

Xumust: 11 xiace: yyeGHHK Juist ydammxces 06meodpa3oBare/ibHBIX YUPEeKACHIH. — M.: Opoda,
2014.

Xumust 11 xirace. ITpopunsusii ypoBeHb: Y4eOHHK U1 001meo0pa3soBaTebHBIX YUPEKJICHHH.
I'a6puensa O.C.- M.: llpoda, 2015.



IHOACHUTE/ILHASA 3AITMCKA

OOmias xapaKTepHCTHKA Y4e0HOro npeaMera

OcCHOBHBIMU TIpOO/IEMaMy XWUMUH SIBJISIIOTCSI M3yuyeHHWe COCTaBa W CTPOEHUsST BeIecCTB,
3aBUCUMOCTM UX CBOMCTB OT CTPOEHHsl, KOHCTPyMpOBaHWe BellleCTB C 3aJaHHbIMM CBOMCTBaMH,
VICC/Ie[JOBaHNEe 3aKOHOMEPHOCTeM XMMMWYeCKUX MpeBpallieHWi U MyTel ynpaBjieHus UMU B LieJIsixX
TIO/yueHUsl BellleCTB, MarepuasnoB, 3Hepruu. [lo3Tomy, Kak Obl HM pasnWyaancCh aBTOPCKUE
TIpOrpaMMbl ¥ YUeOHUKY TI0 T/TyOrHe TPaKTOBKM M3ydaeMbIX BOIIPOCOB, MX yueOHOe copepikaHue
JO/DKHO 0a3rpoBaThCs Ha COZlep’KaHWM TPHMEpPHOM IporpamMMbl, KOTOPOe CTPYKTYPUPOBAHO IO
nsath O1okaM: MeTofpl MO3HaHUSI B XUMHM; TeopeTHuecKHe OCHOBBI xvMuM; HeopraHuueckas
xumusi; OpraHuyeckasl XMMusi; Xumusi U >kusHb. CofiepykaHue 3TUX yueOHbIX O/I0KOB B aBTOPCKUX
IporpaMMax MOKeT CTPYKTYpPUPOBaThbCs 0 TeMaM U JeTaJr3UpOBaTbCs C Y4eTOM aBTOPCKUX
KOHLIeMNLU, HO JO/DKHO OBITh HarpaB/ieHO Ha [OCTIKeHUe lienell XMMU4yeckoro obpas3oBaHus B
CTaplueH LIKoJe.

e/
H3yueHue xumuu ¢ cmapuiell wKose Ha 6a3080M ypogHe HaNpaeaeHo Ha OocmudiceHue
cnedylowjux yeneti:

* 0CBOEHHEe 3HAaHUM O XMMMWYECKOM COCTaBJISIIOLLEN eCcTeCTBEHHO-HayYHOM KapTHHbI MMPa,
BaXKHEULLIMX XUMUYECKUX MOHITUSIX, 3aKOHAaX U TeOpUsIX;

¢ OB/Id/ieHHe YMEHUAMH TIPHMEHATH IMO/IyUeHHbIe 3HaHUA /1 00BICHEHUS paBHOO6pa3HbIX
XUMHUUECKUX SIBJEHUM U CBOMHCTB BeljeCTB, OLEHKHM PpOJJIM XUMHU B PA3BUTUHU COBPEMEHHBIX
TeXHOJIOTUH U MO/Iyue€HHH HOBBIX MaT€pHAJIOB;

¢ Pa3BUTHE TIO3HABATE/JbHBIX MHTEPECOB W HWHTE/JIEKTYa/IbHbIX criocobHoCTel B rnponecce
CaAMOCTOATE/IbHOI'O HpI/IO6p6TEHI/IH XUMUUECKMX 3HAHUM C MCIIOJb30BAaHHEM Ppa3/IMuYHbIX
HCTOYHHKOB HHCbOpMaI_[HH, B TOM UM CJ/ie KOMITBIOTEPHBIX;

e BocnmuTaHue YOeXJeHHOCTH B TMO3UTUBHOM PO/ XUMUH B )KW3HH COBPEMEHHOT0 00I1leCTBa,
HeoOX0AMMOCTH XUMUUeCKU IPAMOTHOTO OTHOILLIEHHUSI K CBOeMY 3/I0POBbIO M OKpYyKatollei cpejie;

J NpUMeHeHHe TO/TyYeHHbIX 3HAaHUN W YMeHHUH i1 0e3071acHOTrO HMCTIOMb30BaHUS
BeIlleCTB U MaTepuasioB B ObITY, CeJTbCKOM X03siCTBE U Ha MPOW3BO/CTBE, PellleHHs MPaKTUueCKUX
3a/lau B MOBCEIHEBHOM KU3HU, TPeAYTIPeXKAeHUs sIBeHNH, HAHOCSIIUX BpeJ, 30POBLIO UesioBeKa U
OKpy>Karolliel cpee.

3agaun

. dopmupoBaHHe 3HaHUII OCHOB HayKU — Ba)KHEHMILMX (DAKTOB, MOHATHHN, 3aKOHOB U
TEOpHUH, sI3bIKa HAayKW, [JOCTYIHBIX 0000IIeHMiI MHUPOBO3DEHUYECKOTO XapaKTepa; MHTerpUPOBaTh
3HaHMS y4alUXcs M0 HeopraHW4eCkKod M OpraHW4Yeckor XUMHHU C Liefbl0 (POPMUDOBAHMS y HUX
XUMUYECKO KapTUHBI MHpa

. pa3BUTHEe YMEHWM HaOmomaTh U OOBSICHATH XUMHYECKHe sIBJIeHWs, COOJIIofaTh
TpaBU/Ia TEXHUKW 0e301acHOCTH TIPW paboTe C BelecTBaMM B XUMHUECKOW Jjiabopatopuud U B
TIOBCETHEBHOM JKWU3HM; HMHTEpeca K XUMHUU KaK BO3MOXKHOW 00sacTé Oyayieil mpaKThdecKoi
JesITeNTbHOCTH; UHTEJITIEKTYaTbHBIX CITIOCOOHOCTeN U T'yMaHUCTUUYEeCKUX KaueCTB JTMUHOCTH,;

e  ¢opMHpOBaHHe 3KOJOTMUYECKOTO MBIILIEHHUS, YOXIEHHOCTH B HEOOXOJUMOCTH OXpaHbI
OKpY>KaroIel cpeZibl 1 6epeXXHOr0 OTHOILEHHS] K CBOEMY 3[0POBBIO.



MecTo nnpegMeTa B 0a3MCHOM Yy4eOHOM IJIaHe

[Tporpamma paccunrtaHa Ha 68 yueOHbIx uaca B 10 kimacce u 102 yuebGHBIX yaca B 11 kiacce.

OOureyueOHbIe YMEHHsI, HABBIKH M CIIOCO0OBI JeATeTbHOCTH

[Tporpamma TmpeaycMaTpuBaeT (HOPMHUPOBAHHE Y YyualUXcs OOIeyueOHbIX YMeHUH |
HABBIKOB, YHHUBEpCAlbHbIX CIIOCOOOB [1eTEILHOCTA U K/IIOUEBBIX KOMIIETEHIMA. B 3Tom
HarpaB/IeHUHM TIPUOPUTETaMU [iji yueOHOro TipeaMeTa «XUMUs» B CTapllel IIKoje Ha 0a30BOM
YPOBHe SIBJISIIOTCS: yYMEHHe CaMOCTOSTe/TbHO W MOTHMBHUPOBAaHHO OPraHWU30BBIBAaTH  CBOKO
TI03HABATE/IbHYIO JIeATe/IbHOCTh (OT MOCTAaHOBKM LIeIM [0 TIOJYYEHUS M OLeHKU pe3y/ibTaTa);
WCTI0/Ib30BaHKe 3/IEMEHTOB MPUUYMHHO-C/IEACTBEHHOTO U CTPYKTYPHO-(QYHKI[MOHATILHOTO aHA/IH3a;
OTpe/ie/ieHHe  CYIIHOCTHBIX ~XapaKTePUCTUK HW3y4yaeMoro OOBeKTa; yMeHUEe pa3BepHYTO
00OCHOBBIBaTb CY)K/I€HUS, JAaBaTh ONpe/e/eHus, TPUBOAWTL JO0Ka3aTe/bCTBa; OLIEHUBAHUE W
KODPEKTHDOBKA CBOEro TIOBeJeHUsT B OKpY)KAIollel cpefe, BBLIMIOJIHEHHE B TPAKTUYeCKOH
JeITeTbHOCTA WM B TIOBCEHEBHOW J>KU3HU SKOJIOTHUECKUX TpPeOOBaHMI; WCIIO/Ih30BaHUE
MY/IBTUMEJUMHBIX PECYpCOB M KOMIIBIOTEDHBIX TEXHOJIOTMH /i  00paboTKH, Tiepejauu,
crCTeMaTh3alui UHPOpMaIuH, co3faHus 6a3 JaHHbIX, MTPe3eHTal[u| Pe3y/IbTaToB IM03HABATeIbHOU
Y TPAKTUYECKOU JIeSITeTbHOCTH.

B aBTOpCKY0 nporpammy BHeCeHbI C/IeyIoLye U3MeHeHUs:

B 10 k1acce:
1. YBenuueHo umc/i0 YaCOB Ha M3yUeHHE TEM:

BBenenue — 4 yaca, BMeCTO OZIHOTO 110 aBTOPCKOU ITpOrpaMme.

- Ne 4 «¥Yry1eBogopozbl U UX NPUPOAHbIE UCTOYHUKU» 10 17 4acos;

- Ne 5 «Kucnopogcogepskailjie coequHeHUsI U UX HaXOXKAeHWe B >KMBOW Ipupoge» Ao 18
YacoB, TaK KaK 3T TeMBbI SIBJISTIOTCS Hanbosiee Ba)KHBIMU B KypCe OpraHu4eCcKOW XVUMUHU.

- Ne 7 «A3oTcopep)kalue opraHuueckrde COeMHEHUs] U UX HaXOXKJeHWe B >KUBOU TMPUPOZE»
Jlo 7 BMeCTO 6 4acoB 3a CUeT UCK/IHOUeHUs paszena «HykiernHOBble KUC/IOThI», TaK KaK 3TOT
paszgen orcyTcTByeT B O0s13aTe/IbHOM MUHUMYME COZI€P>KaHUsI OCHOBHBIX 00pa30BaTebHbIX
Mporpamm;

B 11 knacce:

1. YBesmueHo uM(/I0 YAaCOB HAa HM3yueHHWE BCEX TeM Kypca C ILebl0 YIIyOWUTh y4yeOHbIi
rpeiMeT, TaK KaK Ha MpPOTsDKeHUM mnocieaHux jneT g0 50% BbimyckHHMKOB 11 Kiacca
BbIOMpArOT TipeaMeT «XuUMUsi» i caaud B ¢opme EI'D Ha rocygapCTBeHHOH WTOTOBOM
arrectalid. B KypCc BK/IIOUEHO HECKOJbKO YPOKOB KOHTPOJIbHOTO TeCTUPOBaHUsSI 10
Marepuanam EI'D.

HanHasi pabouasi mporpaMma peaju3yeTcsi TP WMCTOMb30BaHUM TPAZULIMOHHOW TEXHOIOTUN
00yueHUs], a TAK>Ke JIEMEHTOB IPDYTMX COBPEMEHHBbIX 00pa30BaTe/bHBIX TEXHOJIOTHH, TepejoBbIX
dopm u wmerTomoB 0OyueHMs, TakKMX KakK MpoO/seMHBI MeTof, pa3BHBarwlijee oOyueHue,
KOMTIBIOTEPHBIE TEXHOJIOTHUH, TECTOBBIM KOHTPO/Ib 3HAHWM U Jp. B 3aBUCUMOCTH OT CK/IOHHOCTEH,
noTpeOHOCTeH, BO3MOXKHOCTEH M CITOCOOHOCTEM KayKJ0r0 KOHKPeTHOTO K/lacca B Tlapaslieiy.

KoHTposib 3a YpOBHEM 3HAHWM YYall[UXCSl TPeAyCMaTpUBaeT IPOBe/ieHHe J1abopaTOpPHBIX,
MPAaKTUYeCKUX, CAMOCTOSITe/TbHBIX, TECTOBBIX MU KOHTPOJIbHBIX PaboT.

TpeGoBaHuUs K YPOBHIO OATOTOBKHM ydamuxcsa 10-ro kiacca:



Yuamjuecs B pe3y/sibTare yCBOeHHsI pa3jesia A0/DKHbI 3HaTh/TIOHUMAaTh:

e gadicHelillue XuMuuecKue NOHSIMUS: BeLeCTBO, XUMHUYEeCKUM S71eMeHT, aToM, MOJIeKyIa,
OTHOCHTe/IbHasl aTOMHasi ¥ MOJIeKY/IsIpHasi MacChl, WOH, aJIJIOTPONUSI, U30TOIIbI, XUMUUeCKasi
CBSI3b, 3JIEKTPOOTPHULIATE/ILHOCTh, BaJIeHTHOCTb, CTeleHb OKWC/IeHWs, MOJIb, MOJIsSIpHast
Macca, MOJSpHbIA 00BEM, BellecTBa MOJIEKY/ISIPHOTO W HEMOJIeKY/ISIPHOTO CTPOeHHUsl,
PaCcTBOPbI, 3/IEKTPOJIUT U HE3JIEKTPOJIUT, 3IeKTPOUTHUECKas! AUCCOLUALUS, OKUC/IUTENb U
BOCCTaHOBUTE/Ib, OKHUC/IEHWE U BOCCTAHOBJIEHHWE, TeoBOM 3((eKT peaklyy, CKOPOCTb
XUMHUUECKOM peaklyd, KaTaau3, XWMHUYeCcKoe paBHOBeCHUe, YIVIEDOJAHBIM  CKeseT,
(yHKLIMOHAIbHAsS TPYTITa, U30MepUsi, TOMOJIOT US;

* OCHOBHble 30KOHbl XUMUU: COXpaHeHMe MacChl BelleCTB, TOCTOSIHCTBA COCTaBa,
NepuoiInYeCKU 3aKO0H;

* OCHOBHble Meopuu XuMuu: XWUMWYECKOW CBSI3H, JIEKTPOJUTHUUYECKOM AUCCOLMALUH,
CTPOEHUs OPraHUueCKUX COeJUHeHUH;

e BaviCcHellluue Gewjecmed U mamepudibl: OCHOBHbIe MeTasulbl U CIIaBbl; CepHasi, COJisHas,
a30THas U YKCyCHasl KMCJIOThI; IE/I0YM, aMMHaK, MUHepaJibHbIe yI00peHwsl, MeTaH, 3THJIEH,
arietvseH; 6eH30J1, 9TAHOJI, KUPbI, Mbl/Ia, IIFOKO3a, CaXapo3a, KpaxmaJi, KieTdaTka, Oesky,
VCKYCCTBEHHbIE U CUHTETUUYEeCKUe BOJIOKHA, KayuyKH, MIaCTMAaCChl;

yMeThb:

e Ha3bIBaTh M3yUeHHbIE Bell[eCTBa M0 «TPHUBUATBLHOW» U MeXKIYHAaPOAHON HOMEeHK/IaType;

e  ONpefessiTb: BaJIGHTHOCTb U CTeNeHb OKUC/IeHUs] XUMUYEeCKUX 3/IeMEHTOB, TUTl XUMUYeCKOU
CBSI3U B COeIMHEHUsIX, 3apsifi NOHA, XapaKTep Cpe/ibl B BOJHBIX pacTBOpax HeOpPraHUUeCKUX
COeIMHEHUM, OKUC/IUTE/Ib U BOCCTAHOBUTE/b, MPUHA//IEXHOCTh BeleCTB K pa3/IMuHbIM
KJlacCaM OpraHuYecKHX COeIMHeHNH;

e  XapaKTepU30BaTb: 3JIEeMEHTbl MajbIX MEepUO/IOB MO UX MONOKeHUt0 B Ilepuogudeckoid
cucteme [1.VI. MeHgeneeBa; oOmye XWMHUYeCKde CBOWCTBA MeTa/lIOB, HeEMETaJlIOB,
OCHOBHBIX KJaCCOB HEOPraHWUeCKUX W OpraHM4yecKuX COeJWHEeHUM; CTpoeHWe U
XUMHYEeCKHe CBOMCTBA U3yUEeHHbIX OPraHUUeCKUX COeJUHeHUH;

e OOBSICHATH: 3aBUCHUMOCTb CBOMCTB BeIIeCTB OT WX COCTaBa W CTPOEHUs; TIPUPOAY
XUMHYECKOM CBs3M (MOHHOW, KOBa/IeHTHOM, MeTa/UIMuecKoi), 3aBUCUMOCTb CKOPOCTU
XUMUUECKOM peakliy Y MOI0XKeHHsI XMMUUeCKOT0 paBHOBECHSI OT Pa3/InyHbIX (PAKTOPOB;

*  BBINO/IHATh XUMHAUYECKUM SKCTIEPUMEHT T10 paclo3HaBaHUI0 BaKHEUIINX HEOPraHUYeCKUX U
OpraHMYeCcKUX BelleCTB;

e TIPOBOJUTH CaMOCTOSITE/IbHBIM TIOMCK XUMHUUeCKOWM WH(POpPMALMKd C UCIO0Ib30BaHUEM
Pa3/IMUHbIX MCTOYHUKOB (HAy4HO-TIOMY/ISIPHBIX W3/IaHWH, KOMIIbIOTEPHBIX 0a3 [aHHBIX,
pecypcoB VIHTepHeTa); WCIO/Ib30BaTh KOMIIBIOTEPHBIE TEXHOJIOTUM [jisi 00paboTKu U
repeiauv XMMUUeCKol MH(OPMAaLMK U e€ Mpe/cTaB/eHus: B pa3/TM4YHbIX (opMax;

*  WCIIO/Ib30BaTh TIPUOOpPeTEHHBIE 3HAHUS W yMEHUSI B TIPAKTUUYECKOU [esTeTbHOCTH H
TOBCeJHEBHOM KU3HU [JIS1:

. 00BbSICHEHUST XUMHUUECKHUX SIBIEHUH, TIPOMCXOMAIIUX B TpUpoje, ObITY W Ha
TIPOU3BO/ICTBE;

. OTipefie/IeHUs] BO3MOXXHOCTH TIPOTEKAHUs XWMHUUECKMX TIpeBpallieHul B
Pa3/IMYHbIX YCIOBUSAX U OLIEHKH WX TIOC/Ie[CTBUM;

. 9KOJIOTUYECKH IPaMOTHOTO TIOBe/IEHUs B OKPY KaloIIleld cpefie;

. OLIEHKH B/USHUS XUMWYECKOTO 3arpsi3HeHHsi OKpY»Karollleid cpeibl Ha
OpraHu3M ueyioBeKa U JIpyTrue XKUBbie OpraHu3Mbl;

. Oe3omacHOro OOpaljeHrss C TOPIOYMMH UM TOKCHUHBIMHU BeIl[eCTBAMHY,
naboparopHbIM 000PYJOBAHUEM;

. TIPUTOTOB/IEHUST PACTBOPOB  3aZIAHHOM KOHIIEHTpallud B ObITY U Ha
TIPOU3BO/ICTBE;

. KPDUTUYECKOM  OL[eHKM  JOCTOBEPHOCTH  XWMMUUeCKOW  WHGbOpMaLUu,

MOCTYMAaKIeN U3 Pa3HbIX UCTOUHUKOB.



TpeGoBaHuUsI K yPOBHIO MOATOTOBKHM yuamuxcsa 11 kiacca

B pe3yanbmame usyueHusi xumuu Ha 6a3oeom ypoeHe yueHUK 00/AHCEeH

3HATb/TIOHUMATh

. eadiCHeliluue XuMuyecKue NOHSIMUS: BeILeCTBO, XWMHUECKUW 3/IeMeHT, aroM,
MoJieKy/sia, OTHOCHUTe/IbHble aTOMHas M MOJIeKy/sipHas MacChl, WOH, a/JIOTPOIHsl, W30TOIIbI,
XUMMYeCKas CBf3b, 3/IeKTPOOTPHULIATE/IbHOCTh, Ba/IeHTHOCTb, CTeNeHb OKWUC/IeHUs], MOJIb, MOJISIpHAst
Macca, MOJISIDHBIM 00BbeM, BelljeCTBa MOJIEKY/ISIPHOTO M HEMOJIEKY/ISIPHOTO CTPOEHHsl, paCTBODHI,
3JIEKTPO/IMT U HE3/IeKTPOJIUT, 3/IeKTPOIUTAYEeCKass AUCCOLMaLMs, OKHUCIUTeIb U BOCCTAHOBUTEJID,
OKHC/IeHMe W BOCCTaHOBJeHHe, TeruioBoW 3¢h@deKT peakijid, CKOPOCTb XWMHUUYECKOM peaki[uy,
KaTaju3, XMMHUUeCKoe paBHOBeCHe, YIJIepOJHbIN CKeseT, (PyHKLMOHa/lbHasi TpyMa, U30Mepus,
TOMOJIOTUS;

. OCHOGHble 30KOHbI XUMUU: COXPaHEHMs MacChbl BellleCTB, ITOCTOSIHCTBA COCTaBa,
MepuoJUUYeCKUM 3aKOH;

. OCHOGHble Meopuu XuMuu: XVMUYEeCKOW CBSI3U, 3JIEKTPOUTUUECKOW JUCCOLMaLiH,
CTPOEeHUsI OpPraHuuYeCKUX COeUHEeHUN;

. eadicHelllue @ewjecmeéa U Mamepua/bl: OCHOBHbIE MeTa/l/lbl M CIUIaBbI; CepHas,
CoJisiHasl, a30THasi W YKCyCHasi KWCJIOTHI; IIIeJIoud, aMMHAK, MUHepasibHble yaoOpeHusi, MeTaH,
3TWJIEeH, alleTh/ieH, 6eH30/1, 3TaHOJI, KUPhI, Mbl/Ia, T/IF0K03a, caXapo3a, KpaxMmaJl, KjieTuaTka, O6enku,
VICKyCCTBEeHHbIE U CHHTeTHYeCKHe BOJIOKHA, Kay4uyKH, I71aCTMacChl;

yMeTb
. Ha3bleamb W3yuyeHHble BeL[eCTBA TI0 «TPUBUAJBLHONW» WM MeXAyHapOJHON
HOMEHKJIaType;
. onpede/nsimb: BajJeHTHOCTb W CTeleHb OKHUCJIEHHS XUMHUECKUX 3/1eMEeHTOB, THII

XUMUYECKOM CBSI3U B COeIWHEHWSIX, 3apsiji WOHA, XapakTep cCpefbl B BOJAHBIX pacTBOpax
HEOpPraHUUeCKUX COeJVHeHWM, OKWCIUTeb U BOCCTAHOBUTE/b, TPUHA/JIEKHOCTb BeIeCTB K
pa3/IMYHbIM KJ/IaCCaM OpraHWYeCKUX COeIUHeHUH;

. Xapakmepu308amb: S7eMeHTbl MaJ/bIX T[IePUOJIOB TI0 UX TIOJIOKEHUIO B
nepuoaunueckoii cucreme [1.M1.MeHjiesieeBa; o01ie XUMUUeCKre CBOMCTBA MeTa/l/IOB, HEMETaJIOB,
OCHOBHBIX K/IaCCOB HEOPraHWUeCKWX W OpPraHWYeCKHX COeJUHEeHUl; CTPOeHHe W XUMHYeCKHe
CBOMCTBA W3yUeHHBIX OPraHUUECKUX COeAMHEHUI;

. 00B5CHAMb: 3aBUCUMOCTb CBOMCTB BEIIECTB OT UX COCTaBa U CTPOEHWS; TIPUPOLY
XUMHYEeCKOM CBsi3U (MOHHOM, KOBa/JIEeHTHOM, MeTas//InueCKoi), 3aBUCUMOCTb CKOPOCTH XUMUUeCKOH
peakiiy U MONI0KeHHsI XUMUUeCKOTO PaBHOBECHS OT Pa3/IMUHbIX (DAaKTOPOB;

° @bINO/IHAMb  XUMUYeCKUll 3KcnepumeHm 110 PaCIIO3HdABAHHIO BAXKHEHIITHX
HeOpraHn4eCKHUX U OPpraHnvyeCKux BeIeCTB;
d npoeoaumb CaMOCTOSITe/TbHBIM TTIOMCK XUMUUeCKOM HHQ)OpMaL[I/II/I C UCII0/Ib30BaHHEM

Pa3/IMUHBIX UCTOYHUKOB (HAay4YHO-TIOMY/ISIPHBIX WU3[AHUH, KOMIBIOTEPHBIX 0a3 [JaHHBIX, PeCypCOB
VHTepHeTa); UCIOMb30BaTh KOMITBIOTEPHbIE TEXHOJIOTUH /i/1si 00pabOTKM U Tiepefjaul XUMHUeCKOM
VH(OpMalLK U ee TIpeJCTaB/lIeHs B Pa3/IMUHBIX (opMax;

HCII0/1b30BaTh MPHOOpeTeHHbIe 3HAHUSA M YMEeHHUsI B MPAKTUYECKOH JesiTeJIbHOCTH H
MOBCe/{HEeBHOM XXU3HHU [|/151:

. OOBSICHEHUs] XUMUYECKUX SIBJIeHWH, TPOUCXOASIIUX B TIpUpPOZAe, ObITY W Ha
TIPOU3BO/ICTBE;

. ompe/iesieHUs] BOSMOXKHOCTH TTPOTeKaHUsT XUMHUeCKUX TpeBpallieHHid B Pa3IuuHbIX
YCJIOBUSIX ¥ OLIEHKH WX TIOC/Ie[CTBUM;

. 5KOJIOTMUeCKU TPaMOTHOTO TIOBe/IeHHUs B OKPY Kalolllel cpejie;

. OLIeHKM BJIUSIHUSI XMMHUYECKOTO 3arpsi3HEHMsI OKPY’KaroIled cpefbl Ha OpPraHu3M
yesIOBeKa U /Ipyryve KUBble OPraHU3MbI;

. Ge3omacHoro obparrieHus C TOPIOYMMH M TOKCHUHBIMU BellleCTBaMH, J1Jab0paTOpHbIM
obopy/ioBaHHEM;

b MMPpUTr0TOBJ/IEHHS PACTBODOB 3{:1,[[3HH01>1 KOHLIEHTpalJUH B 6L1Ty " Ha IPOU3BOACTBE;



. KPUTHUECKOM OL|eHKH J0CTOBEPHOCTH XMMUYeCKOW MH(OpMaLUY, TIOCTyHatollei 13
Pa3HbIX UCTOUHUKOB.

Copepxanue Kypca xumud B 10 ki1acce

BBepenue (44.)

[lpegmer  opranvyecko  xumuu. CpaBHeHHe  OpraHMYeCKMX  COeJUHEHUl  C
HeopraHuueckUMu. IIpvpojHble, UCKYCCTBEHHble M CUHTETHYECKHWe OpPraHhuYecKhe COeJUHEeHMS.
BanentHocts. CTpykTypHble (opMynbl. Xumuueckue (GopMyabl M MOJE/Nd MOJeKya B
opraHnueckor xumun.I'omonornyeckue psgel. V3omepusi, @yHKIMOHaIbHbIE TPYIIIIBI.

CTpoeHue opraHuveckKux coepgrHeHui (84.)

OcHOBHbIe TIO/I0XKEeHNSI TEOPUX CTPOEHUSI OpraHUueCKUX coeJMHeHuI. BaneHTHbIe COCTOSHNS
aroma yrinepoga. Kraccudukanuss opraHuueckux —coefuHeHHH. (OCHOBBI  HOMEHKJIATyphbl
OpraHhYecKUx coefilMHeHUW. Bupl n3omepun.

JeMoHcTpanuu. Mojenu MoeKy/1 TOMOJIOTOB U U30MEePOB OpPraHUYeCKUX COeIUHEHUM.

XuMHUecKHe peakiiii B OpraHnueckoi xumum ( 7 u.)

Peakilud MpUCOeUHEHUs, 3aMellleHUs], 3JUMUHUDPOBaHUs, u30Mepu3ald. OCHOBHbIe
MeXaHU3Mbl TIPOTeKaHUsi peakUyid. TWIbl peakl[MOHHOCIIOCOOHBIX uacTWll. B3anMHOe BiHsHUE
aTOMOB B MOJIEKYyJIaX OPraHU4eCKUX COeJMHeHUM.

YrneBoaopoabl U UX NPUPOAHBbIE HCTOUHUKHU (174.)

IMpupodHbili 2a3. AnkaHbl. TIpUpoaHbIi ra3 Kak TOM/KMBO. [IperMylllecTBO MPUPOAHOTO Tas3a
nepe/;, ApyruMu BuaMu ToryimBa. CocTaB MPUPOAHOTO rasa.

A/KaHbI: TOMOJIOTUUeCKUN Psifl, U30MepUsi U HOMEHKJIaTypa ajJKaHOB. XMMHYeCcKre CBOWCTBa
anKaHoB (Ha MpUMepe MeTaHa U 3TaHa): TOpeHHe, 3aMellleHHe, pPa3loKeHHe U Jleru/ipupoBaHue.
[TpuMeHeHre anKaHOB HAa OCHOBE CBOMCTB.

A/KeHbl. DTUJIEH, €ro ToJiyyeHUe (JeruipupoBaHMEM 3TaHa U Jerujparaljyeil 3TaHoja).
Xumuueckrue CBOMCTBa 3TwieHa (obecriBeunBaHue OpPOMHON BOABI M pacTBOpa TepMaHraHaTa
Kajusi), rufparanus, nonuMepusauus. [lonmsTuieH, ero CBOMCTBAa U nprMeHeHue. [IpumMeHeHue
3TW/IeHa Ha OCHOBE CBOMCTB.

Ankaduenbl u kayuyku. IloHsiTue 00 ankajueHaxX Kak YIJIeBOAOpPOJax C ABYMs ABOWHBIMHU
CBSI3IMH. XUMHWUECKHe CBOWMCTBa OyTazsueHa-1,3 v u3orpeHa: obecliBeurBaHHe OPOMHOUM BOJBI U
NoMMepy3aliyis B Kayuyku. Pe3uHa.

A/NKuHbL. ALleTWTIeH, ero TIoyueHWe TMPOIM30M MeTaHa U KapOWAHBIM crocoOoMm.
XuMHUUecKre CBOMCTBA alleTH/eHa: ropeHue, obeciiBeuriBaHWe OPOMHOI BO/bl, TPUCOeAUHEHHE
XJI0pOBOZOpOZia M ruzparauysa. IlpuMeHeHue aleThsieHa Ha OCHOBe CBOWCTB. Peakijus
MOJIMMepU3aLlii BUHUIXJI0pUAa. [10TMBUHUIX/IOPU/, U €r0 IPUMEeHEeHHe.

Benzon. TlonyueHne OeH30/a W3 IMK/IOTEKCAaHa U aljeTWieHa. XHWMHUYeCKWe CBOMNCTBA
OeH307s1a: rOpeHue, rajioreHUpoBaHue, HUTpoBaHue. [IprMeHeHWe OeH30/1a HA OCHOBE CBOMCTB.

Hegmb. CoctaB u nepepabotka Hedtu. Hedrenpoaykrel. beH3uH U MoHsSTHE 00 OKTaHOBOM
qucre.

JdemMoHcTpanuu. ['openne MeraHa, 5TuneHa, aueTwieHa. OTHOIIeHVMe MeTaHa, 3TWU/IEHa,
alieTdseHa ¥ OeH3osla K pacTBOpY TlepMaHraHara Kanus U OpomHOM Boge. [TonmyueHue 3TuieHa
peakijell [eruzparaliiyd 3TaHO/A W JerojvMepy3alii TIOMMATHIeH], aljeThIeHa KapOWgHbIM
criocoboM. PasnokeHWe Kayuyka IpPU HarpeBaHUM, WCITbITaHWe TPOAYKTOB pas/iokeHus Ha
HerpeZe bHOCTb. Kosutekiust 00pa3iioB HeTH 1 He(TerpOgyKTOB.

JIaGopaTopHble onbIThI. 1. OnpejesieHre 371eMeHTHOTO COCTaBa OPraHUYeCKUX COeIHeHUH.
2. V3roToBneHre Mojiesielt MoJieKkys yrieBoZopozoB. 3. O6HapyKeHHe HeTpe/ie/TbHbIX COeIUHeHUH
B XXUAKUX He(rernpoaykrax. 4. [lomyyeHue 1 CBOICTBa alleTueHa. 5. O3HaKOM/IeHHE C KOJIeKLen
«Hed b 1 TpOAYKTHI €€ IepepabOTKI».

Kucnopopcojep)kaiijue opraHuyeckyue coeJUHeHUs U UX NPUPOAHbIe UCTOUHUKH (184.)

EIMHCTBO XMMHYeCKOW OpraHv3alliyd >XUBBIX OPraHu3MOB. XUMUUECKUM COCTaB >KUBBIX
OpraHH3MOB.



Cnupmbl. [TonyueHre  3TaHona OpokeHWeM  IVIFOKO3bI M THJpaTaldedl — STHIeHa.
I'mapokcuibHas rpymnmna Kak ¢yHKLMoHanbHad. [IpeacraBneHue o BOJOPOAHOM CBA3M. XUMHUUeCKUe
CBOMCTBa 3TaHO/A: TOpPeHHe, B3aWMOJEHCTBHE C HaTpueM, 00pa3oBaHWe MPOCTBIX M CJOKHBIX
5¢UpoB, OKHUC/eHue B anbferus. [IpumeHeHue 3TaHONa Ha OCHOBE CBOWCTB. AJIKOTO/IM3M, €ro
NIOCJ/IeZICTBUS U NIpefyTpeXX/ieHure.

[TonsiTie © TIpefleIbHBIX MHOTOATOMHBIX CIUpTax. [/MIlepUH Kak IIpeJCTaBUTelb
MHOr0aTOMHBIX CIMPTOB. KauecTBeHHass peakiuss Ha MHOrOarOMHble CHUPTHL. IlpyumeHeHue
IIULIepyHa.

KameHHblli y2onb. ®eHon. KokcoxuMuueckoe MpOM3BOJCTBO M ero npoaykuus. [lonyueHue
(eHO/Ia KOKCOBaHHWEM KaMeHHOro yris. B3auMmHoe BiMsiHMe aroMOB B MosieKyse (peHosa:
B3aUMOJIeliICTBUE C THAPOKCHIOM HaTpus W a30THOM Kucjaotoul. [TomukoHgeHcaimsi QeHona c
(hopmanbzeruom B peHonpopmanberujHyto cmomny. [Ipumenenue geHona Ha OCHOBe CBOMCTB.

AnbOezudbl. [TonyyeHre anbAerujoB OKMC/I€HUEM COOTBETCTBYIOLIMX CIIUPTOB. XUMHUUECKHe
CBOWCTBA a/bJeru/i0B: OKWCIeHWe B COOTBETCTBYHOIIYIO KHUCIOTY M BOCCTaHOB/EHHE B
COOTBETCTBYHOIIMI ciupT. [IprMeHeHre dopmasbaeru/a v aletaaberua Ha OCHOBe CBOMCTB.

KapboHoeble  Kucaombl. TlonyueHne KapOOHOBBIX KHUCJIOT OKHC/IEHUEM  asb/eru/oB.
XWMHJecKre CBOWCTBA YKCYCHOM KHC/IOTBI: OOIMie CBOWCTBA C HEOPraHWUECKUMU KHC/IOTaMU |
peakuusi stepudukatyy. [IppumeHeHre YKCyCHOM KHC/IOTbl HA OCHOBE CBOWCTB. BbICIIMe >KHpHbIe
KHCJIOTBI Ha TIPUMepe MaJIbMUTHHOBOM M CTeapUHOBOM.

CnootcHble 3¢pupbl  u  stcupbl. TlonyueHre CA0KHBIX 3(GUPOB peakijveld 3TepU(pUKaLiu.
CnoxxHble 3(Upkbl B IpUpoO/ie, UX 3HaYeHe. [IpriMeHeHe CI0)KHBIX 3()MPOB Ha OCHOBE CBOMCTB.

Kvpel Kak c/10)kHble 3(Upbl. XMMUYeCKrWe CBOMCTBA JKUPOB: TWApPOIU3 (OMbUIEHHE) U
TWJpUPOBaHUe XKUJKUX KUPOB. IIpriMeHeHye )XMpPOB Ha OCHOBE CBOMCTB.

JemMoHcTparum. OKuc/ieHre CvpTa B anbjeru. KauectBeHHasi peakiiiss HA MHOTOaTOMHbIE
criipthl. Konmnekuusi «KameHHBIN yronb 1 MPOAYKTHI ero repepaboTku». PacTBopuMocCTh deHona B
BOJIe TIpU OOBIYHOM TemriepaType W Mpu HarpeBaHuH. KauecTBeHHbIe peakluy Ha (eHos. Peakius
«cepeOpsIHOTO 3epKasia» anbJeruoB U IMoko3bl. OKUCIeHHe asb/IerH0B U TJIFOKO3bI B KHUC/IOTHI C
nomoipto Tuapokcuga Meau (II). TlonmyueHue YKCyCHO-3TU/IOBOTO M YKCYCHO-K30aMUJIOBOTO
3¢upoB. Konnekius 3¢pypHbIX Maces

JIaGoparopHble onbIThI. 6. CBolicTBa 3TU/IOBOTO cnvpTa. 7. CBoiicTBa (opmanbieruja. 8.
CporucrBa mmmueprHa. 9. CpoucrtBa ykcycHou kKuciorsl. 10. CporictBa »xupoB. 11. CpaBHeHue
CBOWCTB pPacTBOPOB MbUIA Y CTUPabHOI0 MOPOLLKa

YrneBoapl (7 4.).

YrneBoabl, UX KaacCU(PUKaLMs: MOHOcaxapuzbl (IIFOKO3a), Aucaxapuzbl (caxaposa) H
nonvcaxapuzpl (Kpaxman W Lie/iitosio3a). 3HaueHWe YIVIeBOJOB B JKUBOW IpUPOZe W B >KU3HU
yesioBeKa.

['nroko3a — BelleCcTBO C IBOMCTBEHHOW (yHKLMeN — aibAerufoCciipT. XuMUueckue CBOMCTBA
I/IIOKO3bl: OKWC/IeHWe B IJIFOKOHOBYIO KHCJIOTY, BOCCTAHOB/ieHWe B copOuT, OpoxeHue
(MonouHOKHMCI0€e ¥ cnupToBOe). [IpMeHeHNe IIFOKO3bl HA OCHOBE CBOMCTB.

[ucaxapuzbl ¥ nonvcaxapuzbl. IloHATHe O peakLusiXx MOMMKOHZEHCALMW U THAPO/IM3a Ha
NIpYMepe B3arMOINpeBpallleHUH: ITIF0K03a < IOoUCcaxapuf,.

JemoHcTpanuu. KauecTBeHHas peakliysi Ha Kpaxmari.

JTa6oparopHsle onbIThl. 12. CBoiicTBa rmoko3bl. 13. CBoiCTBa Kpaxmara.

A3oTcopepixaiyie coeAHeHNs U UX HaX0)XKJeHUe B )KUBOU npupo/e 7.)

Amumbl. Tloasatue 006 amuHax. [lomyueHne apomMaTWyeckoro amMWHa — AaHWIMHA — W3
HUTpoOeH30/Ma. AHWIMH KaK OpraHh4yeckoe OCHOBaHWe. B3anMHOe BiMsiHMe aTOMOB B MOJieKyrle
aHWIMHA: ocsiabsieHre OCHOBHBIX CBOWMCTB W B3aWMofeicTBHe ¢ OpomHOI Bogmoil. IIpuMeHeHue
aHW/IMHA Ha OCHOBE CBOMCTB.

AmuHokucaombl. [TonyueHrie aMUHOKHC/IOT U3 KapOOHOBBIX KHUC/IOT M THAPOJM30M OesKOB.
XyMUYecKkue CBOMCTBA aMMHOKMC/IOT KakK  aM(OTEpHbIX OpraHu4yeckKux COeJUHEeHWM:
B3aMMO/IelICTBME CO I1[e/louaMH, KWCIOTaMU W JpYyr C Apyrom (peakuysi IOIMKOHJEeHCAlu).
[TenTuaHas cBsA3b U nosunenTUbl. [IpumeHeHre aMMHOKUC/IOT HA OCHOBE CBOMCTB.



leneTrueckast CBA3b MeXKAY K/IaCCaMHU OPraHU4eCKUX COeIMHeHUMN.

HyxkneuHoeble Kuciaombl. CUHTe3 HYK/IEMHOBBIX KUCJIOT B K/eTKe M3 HyK/1eoTHoB. OOmuii
TlaH cTpoeHusi Hykieotuza. CpaBHeHue ctpoenust U GyHkimii PHK u THK. Poib Hyk1eMHOBBIX
KWCTIOT B XpaHeHUM U Tiepefiaue HaciaeJCcTBeHHOW WH(opmaimu. [loHsTHe 0 OMOTEXHOIOTUU U
TeHHOU UH)KeHepHHU.

JemoHcTpanuu. B3anMogelicTBe amMmMaka M aHWIMHA C COJISTHOM KUC/I0TOM. Peakuus
aHuMHa ¢ OpomHOW BoAo#. [loka3arenbCTBO Hamvuusi (YHKIMOHAIBHBIX TPYMIT B PacTBOPAx
aMHUHOKUC/IOT. PacTBopeHUe U ocakzieHue OeskoB. LIBeTHble peakijuu OesKOB: KCaHTONPOTEUHOBAs
u OuypeToBas. ['opeHMe NTHULETO Mepa U mmepcTsHoW HUTH. Mogenb mosnekysnsl JJHK. ITepexozs:
3TaHOM — 3TWJIEH — 3TUJIEHIVIMKO/b — STUIeHMKOAAT Mefu  (II); staHosn — 3TaHanb — 3TaHOBad
KHCJIOTA.

IIpakTnueckas pabora Ne7. CoiicTBa GesikoB.

CoodepiicaHue Kypca «O6was xumus» 11 kaacc

Oomas xumMusa
(102 u, u3 Hux 2 u - pezepgHoe 8pemsi)

Tema

Crpoenue aroma (11 yacoB)

OCHOBHbIe CBeJJ€EHHUS O CTPOEHHUHU aTOoM a. fpo: NpoTOHbI U HEUTPOHBI. V30TOMBI.
OneKTpoHBI. DIeKTPOHHast 00010uKa. JHepreTHueckuii ypoBeHb. OCOOEHHOCTH CTPOEHHST S7IeKTPOHHBIX
000/10ueK aTOMOB 37IeMeHTOB 4-T0 U 5-TO 1epUo/0B repuoguueckoit cuctemsl 1. . MeH jeneeBa (riepexoqHbIX
snemeHTOB). [ToHsATHE 00 OpOUTANSX. S- 1 p-OopOUTaIN. J/IeKTPOHHBIE KOH(UTYpaIiui aTOMOB XUMUYeCKUX
3/IeMeHTOB

[Tepuopnueckuu 3akoH . M. MeHpgeneeBa B CBeTe YUYeHUST O CTPOEGHUHU aTOM
a.

OtkpsiTre /1. V1. MeHzienieeBbIM [epUOJHAUYECKOIO 3aKOHA.

[Tepuoanueckasi CUCTeMa XUMHUecKux sieMeHToB [I. V. MeHjeneeBa - rpaduyeckoe oToOpa>keHHe
NepUOINYEeCKOro 3akoHa. PU3nMUeCcKui CMbIC/ ITOPSAKOBOIO HOMepa 3/7IeMeHTa, HoMepa Ieprozia 1 HoMepa
rpynibl. BaneHTHbIe 31eKTpoHbI. [IprYnHbBI U3MEHEHUs] CBOMCTB 3/IEMEHTOB B NepUO/iax U rpymnnax (T/1aBHbIX
MOATPYIIIAXx).

[TonoxxeHue Bozopozia B IEPUOAUYECKON CUCTeMe. 3HauyeHUe NepUOANUeCKOro 3aK0OHa U NepUoAnYeCKOu
CUCTeMbI XUMUYeCKUX 371eMeHTOB /1. V1. MeHzieneeBa /11 pasBUTHS HAyKU U [IOHUMaHUS XUMUYeCKOM KapTHHBI
MHpa.

JdemoHcTpanuu. PaznuuHble pOpMBbI epUOgUUeCKOM CUCTeMbl XUMUUeCKUX 31eMeHTOB /. V1. MeHgeneeBa.

JIaGoparopHblii onbIT. 1. KOHCTpyHpOBaHMe TiepruoZiMuecKoii Tab/IUIbl 3/IeMEHTOB C UCTI0/Ib30BaHHEM
KapTOueK.

Tema 2

CtpoeHue BenjecrBa. Xummnueckas cBsi3b (13 uacoB)

NoHnHasgs xuMuueckas cB43b. Katnonsl u annonsl. Knaccugukaiys noHoB. VIoHHbIe
KpUCTa//IM4yecKue perieTku. CBOKCTBa BelleCTB C 3TUM TUIIOM KPUCTa/UIMYeCKUX PeLIeToK.

KoBaneHTHasg XuMuueckas CBS 3b. DJIEKTPOOTpHULIATeIbHOCTb. [losipHas 1 HenoJisipHas
KOBaJsIeHTHBIe CBs13U. [Iurosib. [TofSpHOCTD CBSI3M 1 MOJISIPHOCTE MOJIeKy/bl. OOMEeHHBIN U JOHOPHO-
aKL[eNTOPHBINA MeXaHW3Mbl 00pa30BaHus KOBaJIeHTHOM CBsi3U. MosieKy/sipHbie U aTOMHbIe KpUCTa/TnYecKue
pereTky. CBOMCTBA Bell|eCTB C 3STUMHU TUINIaMU KPHACTa/UIMYeCKUX pelleToK.

MeTannuueckass XxuMuuyeckas CBs3b. OcobeHHOCTH CTPOEHUsI aTOMOB MeTaJslIOB.
Mertannmueckass XuMu4ecKasi CBSI3b M MeTa/l/InuecKast KpUcTa/uiiyeckas peretka. CBOMCTBA BeleCTB C 3TUM
TUIIOM CBSI3U.

BopopopgHasgs xuMuuyeckas CBS$3b. MeXMosieKy/sipHasi U BHyTPUMOJIEKY/IsIpHast BOJOPOJHas
CBsi3b. 3HaUeHHe BOJOPO/HOM CBsI3U [I/Isl OpraHMU3aliy CTPYKTYp OHOIIo/MMepoB.

ITonwuwm e p bl ITnacTMaccel: TepMOIIIACTBI U PEAKTOIIACTHI, UX NPeJCTaBUTe/N U TpuMeHeHne. BonokHa:
MIpUPO/JHbIe (PacTUTE/bHbIE U )KUBOTHBIE) U XUMHUYECKHe (MCKYCCTBEHHbIE U CUHTETUUECKHE), UX



Npe/iICTaBUTEN U IPUMEHEeHHe.
a3oobpa3Hoe cOCTOsSHUE BeleCTBa. Tpu arperaTHbIX COCTOSTHHUSA BO/[bI. OCOBeHHOCTH
CTpoeHws Ta30B. MoisipHBIi 00beM ra3000pa3HbIX BelecTB.

[TpumepsI ra3006pa3HbIX MPUPOAHBIX CMeceii: BO3/yX, MPUPOJHbIH ra3. 3arpsisHeHre aTMocdepbl (KUCIOTHbIe
JOKIH, TTaDHUKOBBIN 3¢ deKT) u 6oppda ¢ HUM.

[pexcraBuTe/M ra3000pa3HBIX BELECTB: BOAOPO/, KUCIOPO/, YITIEKUC/bIN ra3, aMMHUak, 3TuneH. Mx
rosy4yeHre, cobvpaHye v pacrio3HaBaHUe.

Xupgkoe cocrtossHue Belje cTB a. Boga. [Torpe6sieHre BoJpl B ObITY U Ha MPOM3BO/ICTBE.
JKecTKOCTB BOZIBI M1 CITOCOOBI €€ yCTPaHeHUS.

MuHepasibHbIe BO/Ibl, X UCTIO/Ib30BaHUe B CTOJIOBBIX U JIeUeOHBIX 1[eJIsiX.

JKuzkue KpucTasuibl M X IPUMEHEHHUe.

TBeppnoe cocTosiHUE BeljeCTBa. AMOp(HbIe TBepZble BellleCTBa B IPUPO/ie U B )KU3HU Ue/I0BeKa,
VX 3HaueHue U rnpuMeHeHue. Kprcranimyeckoe CTpoeHue BelecTBa.

OucnepcHble cucTeM bl [ToHSTHe 0 AUcriepcHBbIX cMcTeMax. JlucnepcHas ¢asa v JucrnepcroHHast
cpena. Knaccudukaiys AUCepcHbIX CUCTEM B 3aBUCUMOCTH OT arperaTHOro COCTOSIHUSI TUCTIePCHOM cpefibl U
JIMCTIePCUOHHOM (Pa3bl.

['pyboavcriepcHbIe CUCTEMBI: IMY/IBCHU, CYCTIEH3UH, a3P0O30JTH.

‘ToHKOAMCIIepCHBIE CUCTEMBL: TeJlv U 30J11.

CocTaB BemecTBa U CMe C e 1. Bemlecrsa Mo/ieKy/IIpHOrO U HEMOJIEKYJIIPHOTO CTPOeHUsI. 3aKOH
IIOCTOSIHCTBA COCTAaBa BelLeCTB.

[TonsiTHE «Z10/1SI» Y ee Pa3HOBUHOCTH: MaccoBas (011 5/IEeMEeHTOB B COeIMHEHUH, [10J11 KOMIIOHEHTa B CMeCH
- Jlo71sl TIpUMecei, 1o/1si paCTBOPEeHHOTr0 Bell[eCTBa B pacTBOpe) U oobeMHast. [losisi BbIX0/ja MPOAYKTa peakiuu OT
TeopeTUUeCKH BO3MOXKHOTO.

JdemoHcTpanuu. Mojiesib KpUCTa//IMueCKoW pellieTKU xyiopuia Harpust. O6pasijbl MUHEpasioB C MOHHOU
KPUCTa/I/TMYeCKOW PeIeTKOW: Ka/lbLIUTa, raauTa. Mojeny KpUCTa/llIMueCKUX PeLIeTOK «CyXO0ro JibJa» (Win
1oza), anmasa, rpaduTa (wim kBapua). Mogenb mosekysisl JIHK. O6pasiisl riactmacc
(penonodopmanbaerunble, MOMUypeTaH, NOAUITHIEH, TIOJTUTIPOITUIEH, TIOTMBUHWIXJIOPU/]) U U3[e/Usl U3 HUX.
OO6pa3s1bl BOJIOKOH (ILIepCTh, I1e/IK, alleTaTHOe BOJIOKHO, KallpoH, JIaBCaH, HeMIoH) U uszienus u3 Hux. O6pasib
HeopraHWyeCKux MoIMMepoB (cepa miacThueckasi, KBapl], OKCU/, aTFOMUHUS, MPUPOJHbIE aJIFOMOCU/IUKATHI).
Mopenb MossipHOro oObeMa ra3oB. Tpu arperaTHbIX COCTOSIHUS BoZbl. OOpasiibl HAKUIH B YaliHUKe U Tpybax
1[eHTpa/IbHOTO OTOTIeHus1. JKeCTKOCTb BOJIbI M CITIOCOOBI ee ycTpaHeHus1. [IprOOphI Ha KUAKUX KPUCTaI/Iax.
OO6pas3iibl pa3TMYHbIX JUCTIEPCHBIX CUCTEM: SMY/ILCHM, CyCITIeH3UM, a3po3oJiel, resieid u 3o/eit. Koarynsiusi.

JIaGoparopHbie onbIThI. 2. Orpe/ie/ieHre THUTA KPUCTA/UTMYeCKOM PeIleTKH BelljeCTBa U OMUCAHNE ero
CBOUCTB. 3. O3HaKOMJIEHHE C KOJIJIeKL[el MOJIMMepOoB: IJ1JaCTMAcC M BOJIOKOH U U3fienus U3 Hux. 4. VcribiTaHue
BOZIbl Ha )KeCTKOCTb. YCTpaHeHUe KeCTKOCTU BOZpbl. 5. O3HaKOM/IeHHe C MUHepaIbHbIMU BOJaMu. 6.
O3HakoM/IeHHe C JUCIIepCHBIMU CUCTeMaMHU.

Tema 3

XumMnueckue peakuyu (24 gaca)

Peaknyguu, ugymue 6e3 u3MeHeHUs coOCTaBa BellecCTB. AJUIOTPOIUS U
asyIOTPOTIHbIe BUAOM3MeHeHus1. [IpruunHbI a/JIoTPONUY Ha IpuMepe MoArudUKaLvii KUC/I0po/a, yIepoja U
docdopa. O30H, ero 6rosioruyecKast pob.

V30mepbl U M30Mepusl.

Peakuuuy, nayume c u3sMeHeHHEM COCTaBa Belje CTB. Peakijuu coejlUHeHus,
pa3/ioyKeHus1, 3aMelljeHNst 1 0OMeHa B HeOpPraHW4YeCKOW U OpraHuveCcKod XUMUH. Peakiiuu 3K30- u
sHA0TepMuYecKue. TernnoBoi 3¢ (eKT XMMUUeCKOW peakLiy U TepMOXUMUUEeCKUe ypaBHeHus1. Peakuiyy
rOpeHusi, KaK YaCTHBIU C/ydal 3K30TepMUYeCKUX
peaxiuii.

CKOpOCTh XUMHUUECKOHN peakiiuu.

CKOpOCTh XMMUYECKO!M peakui. 3aBUCMMOCTb CKOPOCTU XMMHUY€ECKOM peakLiiy OT NPUPO/bl pearnupyroyx
BelleCTB, KOHLIEHTpaL[uK, TeMIlepaTyphl, TJI0IIa/Ih TTIOBePXHOCTH COTIPUKOCHOBEHUS U KaTaau3aTtopa. Peakiyu
rOMO- U reTeporeHHble. [IoHsITHe 0 KaTanu3e U Karanu3aropax. @epMeHTHI Kak OHooruueckre KaTtaau3aTophl,



0COOEHHOCTH MX (PYHKI[MOHUPOBAHUSI.

O6paTuMOCTb XUMHUUECKHUX Ppeakiuil. Heobpatumbie u 0OpaTiMbie XUMUUECKHEe pPeaKL|U.
CocTosiHMe XUMHUUeCKOTO PaBHOBeCHs i 00paTUMbIX XUMHUUeCKUX peakiuil. CriocoObl CMelljeHust
XUMHAYECKOTO PaBHOBECHs Ha TIpUMepe CHHTe3a aMmMuaka. [1oHsTre 00 0CHOBHBIX HayUHbBIX MPUHLIMATIAX
TPOU3BO/ICTBA HA MPUMepe CUHTe3a aMMHaKa WU CePHOM KHUCJIOTHI.

Ponb BOAgB B XMMUUECKOU peaxkluu VctTuHHbIE pacTBOpPbI. PaCTBOPUMOCTD M Knaccu(UKarus
Bel[eCTB [0 5TOMY MPU3HAKY: PACTBOPHMbIE, MaJIOPaCTBOPHMbIE ¥ HEPACTBOPHUMBIE BeleCTBa.

ONeKTPOJIUThI ¥ HE3JIEKTPOIUTBI. DIeKTPOIUTAYEeCKas: AuccoLuanusi. KucioTsl, 0OCHOBaHUS U COJIM C TOUKU
3peHHs TEOPUM 3/1EKTPOJIUTAYECKOU IUCCOLUALIAM.

XrMHYecKre CBOWCTBA BO/Ibl; B3aUMO/EMCTBHUE C MeTaslJlaMi, OCHOBHBIMU M KAC/IOTHBIMUA OKCH/IaMH,
pas/ioykeHre ¥ 0O6pa3oBaHUe KPUCTA/UIOTUAPATOB. Peakiivy ruzipataljii B OpraHUYeCKON XUMUU.

F'mapponu3 opraHMYeCcKHUX MW HeOPraHUUYeCKHUX COe/[UHeHU . HeobpaTumsiii
rugpom3. OOpaTUMbIi THPOIN3 COJEH.

['maposu3 opraHuueCcKUX COeJUHEHUM U ero NMpakTHYeCcKoe 3HaueHue /15 I0/TyueHus: THAPOIU3HOrO CIUpTa U
MbIa. Brosornueckast posib rUIpo/K3a B MIaCTUUECKOM M SHEpreTHUYeCKOM 0OMeHe BeIleCTB U SHePTUU B
KJIETKe.

OKHUCIUTEeNbHO-BOCCTAHOBUTEeNbHBIE peackluu Crenedb okucieHus. OnpejeneHue
CTereHu OKUCJIeHus 110 GpopMmyre coequHeHus1. [ToHsTHe 00 OKHMCIUTEIbHO-BOCCTAHOBUTE/BHBIX PeaKLUsX.
Oxuc/ieHre U BOCCTAHOBJIEHVE, OKUCIUTENIb U BOCCTAHOBUTEJIb.

DM eKTp O /U 3. DJeKTPOIU3 KaK OKUCIUTeTbHO-BOCCTaHOBUTE/bHBIN MPOLieCC. D/IeKTPO/IM3 PACIl/IaBOB U
pPacTBOPOB Ha NpuMepe X/10pyja Hatpus. [IpakTrueckoe mpuMeHeHue 371eKTPoIn3a. SNMeKTPOIUTHYEeCKOoe
TMO/TyueHue aFOMHHUS

Jemoncrpanuu. [IpeBparrienre kpacHoro gocdopa B bensiii. O30HaTop. Mozeny Mosekysn H-OyTaHa U
n3o0yTaHa. 3aBUCUMOCTb CKOPOCTU PeakLiuy OT TIPUPO/Ibl BellleCTB Ha MpUMepe B3aUMO/|eMCTBHYSI PaCTBOPOB
Pa3/IMUHBIX KUCIOT OMHAKOBOW KOHLIEHTPALIUU C OJMHAKOBLIMU IPaHy/IaMU LIUHKA U B3aUMOJeUCTBUS
OZIMHAKOBBIX KyCOYKOB Pa3HbIX MeTa//IOB (MarHusi, LIMHKa, )Kesie3a) C COMsTHOM KUCI0ToW. B3anmopelicTBre
PacTBOPOB CePHOM KUC/IOThI C PACTBOPAMU THOCY/b(aTa HAaTPUs pa3/IMUHON KOHL|eHTPALMX U TeMIlepaTyphbl.
Mogenb kunisiero c/iosi. PasnoxkeHue nepokcyzia BoA0poza € OMOLLbIO Katanu3aTtopa (okcuza maprasdna (I1V))
Y Karaasbl CBIPOTO MsiCca M ChIpOro KapTtodess. [IpumMepsl HeoOpaTUMbIX Peaklui, UAYIIMX C 00pa3oBaHHEM
0cCa/ika, rasa Wi Bojpl. B3anmMogelicTBre nutys U Hatpus ¢ Bofol. [lonyuyenue okcuga docdopa (V) u
pacTBOpEHHMeE ero B BOJIe; UCTTbITaHHe TTOJTyYeHHOTO pacTBopa JlakmycoM. O6pasiibl KpUCTa/JIOTH/[PATOB.
VcrnibiTaHre pacTBOPOB 3/1€KTPOIMTOB Y HE3/IEKTPOIUTOB Ha MpeJMeT AUCCOLMALMU. 3aBUCUMOCTD CTENeHU
3JIEKTPOJIUTHUECKOHN TUCCOIUAIINN YKCYCHOM KUC/IOTBI OT pa30aB/ieHus pacTBopa. [ uaposm3 Kapouia Kaibiusl.
I'mponmu3 KapboHATOB I11e/I0YHBIX MEeTa/UIOB U HUTPATOB LMHKa v ceuHLa (II). [Tonyuenue Mblna.
[TpocTeiiie OKMC/IUTE/TbHO-BOCCTAaHOBUTE/IbHBIE PeaKLiK; B3auMO/|eliCTBHe LIMHKA C COISTHOU KUCI0TOM U
)Kere3a ¢ pacTBopoM cysbdara meu (11).

JIaGoparopHbIe onbIThI. 7. Peakiys 3amMellieHHs1 Me/IY >KeJie30M B pacTBOpe MeJHOTo Kyropoca. 8. Peakiy,
uzyiye c obpa3oBaHueM 0Ca/iKa, ra3a u Bogbl. 9. [TomydyeHre KMC/IOpOZA pas3/ioykeHreM TepoKCHa BOJOpPoAa C
MOMOIIIbI0 OKcHza Mapradua (I'V) u karanassl ceiporo kaptodess. 10. TTonyueHre Bofoposa B3auMo/eiiCTBreM
KUCJIOTBI C UUHKOM. 11. Pa3inuHble cjiyyau rUpo/M3a Coei.

Tema 4

BemecTBa u ux cBoricrsa (38 yacos)

Knaccudukaiusi Heoprannueckux BeijectB. Okcuzbl. Kuciotsl. OcHoBaHusi. OCHOBaHUS, UX
Kj1accugukalusi. XMMUUeCcKre CBOMCTBA OCHOBAHU: B3aUMO/EMCTBHUE C KUC/I0TaMH, KUC/IOTHBIMUA OKCUJIaMHU U
consiMu. Pa3nokeHre HepaCTBOPUMBIX OCHOBAHUH.

Conu. Knaccudukanys coneii: cpejHue, KUC/Ible U OCHOBHbIE. XMMHUYECKHe CBOMCTBA COJIeM: B3aUMO/|eHCTBUE C
KHUCJIOTaMH, 11leJIouaMu, MeTasljlaMu U consiMu. [IpefcraBuTtenu coneit v Ux 3HaueHue. XJIOPU/, HaTpus,
KapboHat Kasbi[usi, pocdar Kaabius (CpeHKe COM); TUAPOKapOOHAThl HATPHsl U aMMOHHUS (KHC/Ible COMN);
rugpokcokapbonar meau (IT) - masaxuT (ocHOBHasi cosib). KauecTBeHHbIe peakIuK Ha XJI0pU/-, Cyabdar-, U
KapOOHaT-aHMOHbBI, KATHOH aMMOHWUs, KaToHbI >kene3a (I1) u (IIT). KauecTBeHHbIe peakijuyi Ha HeOpraHUyecKue
BerecTBa. Knaccudukaiys opraHuueckux coeuHeHnl. CpaBHeHUe CBOWCTB OpraHUueCKUx u
HeopraHuuyeckux coeuHeHU. KrucaoTel oprannueckue v HeopraHuueckue. Kinaccudukaius KACoT.



XyMuyecKye CBOWCTBA KUC/IOT: B3aUMOZIeHMCTBYE C MeTa/UlaM{, OKCHJlJaMy MeTaJlJIOB, THIPOKCH/IaMU METaJljIoB,
CONSIMM, CITUpTaMHu (peakijus tepuduKaiun). Ocobbie CBONCTBa A30THOM 1 KOHLIEHTPUPOBAaHHOW CepPHOMN
KHCJIOTBI.
OcHoBaHus1 OpraHluecke U HeopraHuueckre. AM¢poTepHble OpraHMuecKre U HeopraHuueckre CoeJuHeHUs!.
leneTnueckas CBSI3b MeXy K/laCCaMU OpraHM4eCKUX ¥ HeOpraHW4YeCKUx coefiuHeHni. ITonarre o
reHeTUYeCKOM CBSI3U Y TeHeTHUeCKuX psifiax. ['eHeTnueckuil psij Metasia. ['eHeTHueckui psiz, HemeTasa.
OcobeHHOCTH TeHeTHUEeCKOTO Psifia B OPraHnyeCcKoW XUMUH.

Mertasibl 1 HeMeTa/l/Ibl.

M e T a /1 1 b1. B3auMo/ieiicTBUe MeTas/IOB C HeMeTaslllaMU (XJIOPOM, CepOii U KUC/IOPOZIOM).
B3aumogelicTBYe 111e/I0UHBIX U 11[e/I0YHO3eMe/bHbIX MeTa/llIOB C BOJOW. DIeKTPOXMMHUYECKUH PsiJl HalpsHKeHUH
MeTasyIoB. B3auMoencTBre MeTa/yIoB C paCTBOpPaMy KUC/IOT M coseld. AlmFOMUHOTepMus. B3anmogelictere
HaTpHsl C STAHOJIOM U (DEHOJIOM.

Kopposust metasioB. [ToHsITHE 0 XUMUYECKOW U 3/IeKTPOXUMHUECKOW KOppo3uu MeTasinoB. CriocoObl 3aIiyThl
MeTaJI/IOB OT KOPPO3UM.

H e M e T a b1 CpaBHUTeIbHAS XapaKTePUCTHUKA TalloTeHOB KaK Hauboree TUMMYHBIX TIpe/|CTaBUTe el
HeMmeTa10B. OKUC/IUTe/bHbIE CBOMCTBA HEMETAa/II0B (B3aUMO/IeliCTBYE C MeTa/ulaMU U BOJOPOJOM).
BoccraHoBUTebHBIE CBOMCTBA HEMeTaIOB (B3aUMOZIeHCTBYE C Oosiee 3/1eKTPOOTPUL{aTeTbHBIMU HeMeTalJlaMU
Y CJIOKHBIMU Bell[eCTBaMU-OKUC/TUTEISIMU)

JdemoncTpanuu. Konnekiws 06pasijoB MeTasyioB. B3anmMozeiicTBre HaTpysi U CyPbMBI C XJIOPOM, JKeje3a C
cepoii. [opeHre MarHus U aJrOMUHUS B KUCI0poze. B3aumogelicTBYe 111e/10UHO3eMeIbHBIX MeTasljIoB C BOZOM.
BsaumogelicTBre HaTpys C 3TAHOJIOM, LIMHKA C YKCyCHOM KHACI0TOW. AFOMMHOTepMus. B3anMogelicTere menu
C KOHLIeHTPHMPOBaHHOM a30THOW KUC/JI0TOU. Pe3ybraTel KOppO3UM MeTasIoB B 3aBUCHMOCTH OT YC/IOBUM ee
nporekanusi. Komtekryst o6pasijoB HemeTas/uioB. B3aumozeiicTBre X/I0PHOM BOABI C pacTBOpPOM Opomu/a
(voguza) kanusi. KosuieKuysi mpUpOiHBIX OpraHnyeckKuX KUcoT. Pa3baByieHre KOHLIEHTPUPOBAHHOM CepHOM
KWC/IOTBL. B3anMozielicTB1ie KOHLIEHTPUPOBAHHOM CePHOM KUC/IOTHI C CaXapoM, 1ieJUTI0I0301 1 Mefbio. O6pasipbl
TIPUPO/IHBIX MUHEPAJIOB, COZIePrKallUX XJI0pU/, HaTpusi, KapOoHaT KaibLus, Gocdat Kaablys U
ruapokcokapboHat meau (II). O6pasiipl MUIIeBLIX MPOAYKTOB, COZIePIKALMX I'MPOKapOOHAaThI HATpHs U
aMMOHWUSI, X CITOCOOHOCTB K Pa3/IoyKeHUI0 MpU HarpeBaHuu. ['aiieHre cozibl ykcycom. KauecTBeHHbIe peakijuu
Ha KaTWOHbI U aHUOHBI.

JIaGoparopHble onbIThI. 12. VicribiTaHWe pacTBOPOB KUC/IOT, 0OCHOBaHUM U cosielt MHAuKaropamu. 13.
BsaumogelicTBre COITHOU KMC/IOTHI M paCcTBOpa YKCyCHOM KHC/IOTBI C MeTaniamu. 14. Bzaumopelicteue
COJISTHOW KHCJ/IOThI M PAaCTBOPA YKCYCHOM KMCJIOTHI C OCHOBaHUSIMM. 15. B3anmopelicTBre COSTHOU KUC/IOThI U
pacTBopa yKCyCHOMU KMC/IOTHI € cosaMU. 16. TTonyuenne 1 cBOMCTBa HePaCTBOPUMBIX OCHOBaHUM. 17. I'naponus
XJIOPU/IOB U al|eTaToB II]eJIOYHbIX MeTa/ioB. 18. O3HaKoM/IeHHe € KOJIIEKLIUSMU: a) MeTaJlIoB; 6) HeMeTasl/ioB;
B) KHCJ/IOT; T) OCHOBAaHHWH; 1) MUHEPAJIOB ¥ OMO/IOTMUeCKNX MaTepUasoB, COAep KaljiX HeKOTOpbIe COMH.

XUMUYECKUU ITPAKTUKYM (8 uacos)

[Tpaktuueckast pabora Nel «ITomyueHue ra3oB U U3y4yeHHEe UX CBOHCTB»

[MTpaktuueckast pabora No2 «CKOpPOCTh XUMHUECKHX peakivii. XMMUUYecKoe paBHOBeCHe»

. [Tpaktrueckast pabora Ne3 «CpaBHeHHe CBOMCTB HEOPraHMUECKUX U OPraHUUeCKUX COeTUHEeHU»

[Mpaktuueckast pabora Ne4 «PeliieHre 3KCIIepUMeHTa/IbHBIX 3a/iau 1o TeMe «[ uaposms»

[TpakTuueckast pabora Ne5 «PeliieHre 3KCITIePUMEHTa/IbHBIX 3a/lau TI0 HeOpPraHWUUeCKOH XUMUM»

[TpakTuueckast pabora Ne6 «PeliieHre 3KCIIepUMeHTa/IbHBIX 3a/lau 110 OpraHuueCcKo XUMUN»

[TpakTuueckast pabora Ne7 «['eHeTUUeCKasi CBsI3b MeX/y K/1aCCAMU OPTaHUYeCKUX W HeOPTraHWUUe CKUX
BelecTB»

[TpakTuueckast pabora Ne8 «PelieHre 3KCIIePUMEHTA/TbHBIX 3a/1ad TI0 OTIPe/Ie/IEHHUI0 TJIaCTMAacC U
BOJIOKOH»

XNMMUSA B )KN3HU OBIIECTBA (8 uaco)

Xumus ¥ ipou3BoAcTBO. OOIMe NpeJCcTaBaeH s O TPOMBIILJIEHHBIX CrIoco0aXx MoMyyYeHus: XMMUUeCKUX
BeleCTB (Ha IIpyMepe NPOU3BO/CTBA CEPHOM KUCIIOTHI).

XuMunyeckasi IpOMBIIIEHHOCTb. HayuyHble NPHHLUITBI OpraHU3aLui XMMUYeCKHX MPou3BOZCTB. ChIPhE,
BCIIOMOTare/IbHble MaTepHUasbl U IIPOAYKTbl HEKOTOPBIX XUMUYECKUX NIPOU3BO/ICTB.

XUMUS 1 CesTbCKOoe X03sMCTBO. Yi00peHus U ux Kaaccrudukaiys. OTpuiaTebHbIe M0C/1eACTBUS



TIpUMeHeHUs TIeCTULIUZOB U 60phba ¢ HUMU

XUMUS ¥ 9K0JIOTHsl. XMMHUUEeCKOe 3arpsi3HeHre OKpY»Karolllel cpefibl ¥ ero Mocae/|CTBUSI.

OxpaHa atMocdepsl 0T XUMHUUeCKOTo 3arpsisHeHus. OxpaHa BOJHbIX pecypcoB. OxpaHa 3eMe/IbHbIX
pecypcos.

.XuMusi 1 310poBbe. JIekapcTBa, hepMeHThI, BATAMHUHBI, TOPMOHBI, MUHepasbHble BOAbL. [1pobieMsr,
CBsI3aHHbIe C [IPUMEeHeHreM JIeKapCTBEeHHBIX I1perapaToB.

Xumus v iviria. KamopuiiHOCTh KUPOB, Oe/TKOB M yT/IeBO/IOB.

Xumus B TIOBCeZIHEBHOM »K13HU. Motol1ye U yucTsiue cpeActsa. [IpaBusia 6e3omnacHoi paboTkl co
cpefcTBaMH OBITOBOM XMUMUH.

XrMHUUeCKue BelljeCTBa KaK CTPOUTe/IbHBIE U M0Zle/I0UHble MaTepualisl. BeljecTsa, UCT0/Ib3yeMble B
nonurpaduy, )XUBOIMCH, CKY/bIIType, apXUTEKType.

Bbvimosas xumuueckas 2pamomHocmb.






TemaTnueckoe niaHupoBaHue mno xumum, 10 Kiacc,
Tema (rnaBa) | Kos-Bo |
4acoB IIpakTHYeckue paboThl

Bgezenue. [IoBropeHue 4
BaKHEMILIMX MOHSATHH 3a KYypC
OCHOBHOM LLIKOJIBI
Crpoenue U Knaccudukarus 8
OpraHUYeCKUX COeMHEHUN.
XUMHUUeCKre peakLiiy B 7 K.p.Nel
OpraHuYeCcKoW XUMUU
YryeBogopozbl 17 Nel, Ne2 K.p.Ne2
Kucnopopocogepxartiue 18 Ne3 -Ne5
COeJMHeHUsI
YreBoibl 7 Ne6
A3soTocoepaliye 7 Ne7 K.p. Ne 3
COeJMHeHUsI
Ntoro: 68 7 3




Temamu4eckoe nsaHuposaHue no xumuu 11 knacc

Ne HaumeHoBaHue pasjenoBu  Bcero N3 aux

n/ TEM yacoB IIpakTHyeckue KoHTponb 3HaHM#
n padoThI

1. CrpoeHnue atomMa 1 11 TectrpoBaHue

MepruouYeCKUN 3aKOH
O.N.Menpeneesa.

2. XuMmuueckas CBs3b. 13 TectupoBaHue
3.  Xumuueckue peakLuu 24 TectupoBaHue
4. BemecrBa 1 UX CBOMCTBA 38 TectupoBaHue
5. XWMHYeCcKui NPakTUKyM 8 Nel - Ne8

6. Xwumws B )XU3HU 00I1IeCTBa 8

HUroro 102 8 4



YueOHO — MeToaMUYeCKUI KOMILIEKT 10 K1acc:



YuyeOHuk:
1. O.C.I'abpuensH. Xumusi. 10 knacc. ba3oBblii ypoBeHb. Yuebnuk. M.:[Ipoca,2016r;

Jlono/iHUTe/IbHAA IUTeparypa AJjisl yUuTeas:
1.. O.C. I'abpuensH, N.I. OctpoymoB. HactonbHast Kuura ayist yuurens.M.: [Ipoda,2016;
2. O.C. I'abpuensn, U.I. OctpoymoB. MeToguueckoe rocobue fjist yuuresis. XUMHsi-

10.M.:Ipocha,2016

3. KoHTponbHO-u3MepuTtebHble MaTepuanbl. Xumus: 10 knacc/Coct. H.IT.
Tpoery6osa.M.:BAKO,2014

Jono/iHUTe/IbHAA yueOHas TUTepaTypa /i yYauxcsi:
1. . B.b. BonoBuk, E.[I. KpyTerkas. Opranuueckast Xumusi. YrpaskHenusi u 3agauu. CI16.: M31-Bo

A.Kappakosa,2014

2. O.C. T'abpuenss, U.I. Octpoymos, E.E. OctpoymoBa. Opranvnyeckasi XMMUsI B TeCTaX, 3a/jauax,
ynpaxkHeHusix.10 kinacc.M.:[Ipoda,2016;

3. I.T. Xomuenko. COOPHMK 3a/1au TI0 XUMUH [/ cpeaHel mkosbl..M.HoBast BosiHa.2014

Yue0HO — MeToaMUYeCKHI KOMILIeKT 11 Kiacc:
Y4yeOHUK.

O.C.T'abpuensH. YueOHUK /151 00111e00pa30oBaTeIbHbIX yupexaeHui. « Xumusi. 11 knacc. ba3oBblii
ypoBeHb». — M.: JIpoda, 2015.

JononHUTEe/IbHAsA yyeOHas iuTeparypa AJIsA yJaluXxcs:

1.0.C.I'abpuensH, N.T. OctpoymoB, A.I.BeegeHckast. «O01jasi XUMUsS B TeCTax, 3a/jauax U
yrnpakHeHusix. 11 kmacc. YuebHoe rocobue zijisi 0011je00pa3oBaTelbHBIX YUpexjeH i», M.:
Opoda, 2015.

2. 0.C.I'abpuensH, .I". Octpoymos, I1.B.PermietoB 3ajauu o XMMUK 1 CIIOCOOBI X pereHust 10-
11 knaccel. M.: [Ipoda, 2015.

[JonmosHuTe IbHAA IMTEpaTypa AJis YUUTe Is:
1M.A.Psb6os, E.FO.Hesckas, P.B.JInako Tects! 110 xumun. M.: «Ik3amer» 2015.

2. O.C.I'abpuensn, T JIpicoBa, A.I'.BBenenckasi. «Xumus 11 knacc. HactosmbHasi KHWra yuuTesis»
M.: Ipoda, 2015.;

3.0.C.I'abpuensH, I1.H. Bepéskun «KoOHTpO/IbHBIE U TIPOBEPOUYHBIE PAOOTHI 110 XUMUH
11 knacc. ba3oBbiii ypoBeHb », M.: [Ipoda, 2015.

4.A.M. Papeuxuis, B.I1.[opwikoBa, JI.H.KpyrmvkoBa «/Ingaktrnueckyii marepuait o xumuu. 10 —
11. TTocobue asist yuutensi», M.:ITpocsermenue, 2015.

5.0.C.I'abpuensiH, I1.H. Bepé3kun «KoHTposibHBIE ¥ TIPOBEPOUHBIE PaOOTHI 10 XMMUH 11 Kmacc»
M.: Ipoda, 2015

6.H.I1.Tpoery6ogBa. IToypounsie pa3pabotku 1o xumuu. 11 knacc.M.:Bako 2015
7. H.B.Illupimna Xumus 10-11 knaccel. UHaWBUYyanbHBIM KOHTPO/b 3HAHWUMN.
Kaprouku-3aganus. Bonrorpag :”Yuurens”2015

I/IHTEQHET-OﬁQEBOBHTEIIBHBIE pPeCYpPChI:



1.)KypHan «Xumus B IIKOJIe», Ta3eTa «1 ceHTIOpsi».

2 ITpunokeHue « XUMHs», CAUT www.prosv.ru (pyopuka «Xumusi»).

3.Mynerumenua yue6HbI Kypc «1C:O6pa3oBarebHasi Kosekiust. O01asi XUMUsh»

4. YuebHoe 31eKTpoHHOe u3zanre «Xumusi(8-11 knacc) BupryanbHas maboparopusi»

5.CD «1C- perietutop XyvMUsI».

6.MuTepHeT-111KO/a [TpocBelrierue. ru, online Kypc mo YMK O.C.T'abpuensiHa u Ap.
(www.ihternet-school.ru).

7. «1C:Obpa3oBarenbHasi KoKW XuMusi st Bcex XXI. XyUMUUecKre OMbIThl CO B3PhIBAMU U

0es»

e KPUTEPUU 1 HOPMbI OIIEHKU PE3Y/IbTATA OCBOEHUSA
e OLEHKA YCTHOI'O OTBETA

. OTMeTKa «5»:0TBeT NO/HbIY ¥ MPaBU/IbHBIM Ha OCHOBAaHWM U3YUYeHHBIX TeOpHH,
Marepuas U3JI0KeH B OIpe/ie/IeHHOM JIOTHUeCKOW M0C/1e/j0BaTe/IbHOCTH, JIMTepaTypPHbIM
I3bIKOM, OTBET CaMOCTOSITE/IbHBIN.
. OtMeTKa «4»:0TBeT MOIHbIM M NPaBU/IbHBIM HA OCHOBAHMM U3YUYeHHbIX TeOpHH,
Marepuasl U3J/I0KeH B OIpe/e/IeHHOM JIOTU4eCKOU T10C/1e/j0BaTe/IbHOCTH, IIPU 3TOM [ OIYILeHbI
[iBe — TPY HeCyllleCTBEeHHbIe OLIMOKH, UCTIPaB/IeHHbIe 110 TPeOOBaHHUIO YUUTeJIs.

J OTMeTKa «3»:0TBeT TO/IHBIN, HO TIPY 3TOM ZIOMYII[eHa CyIlleCTBeHHasi OIMOKa UK
OTBET HEeTIO/THbIN, HeCBSI3HbIMH.
o OTMeTKa «2»: TIpU 0TBeTe 0OHAPY)KeHO HelTOHUMaHHe YJalllerocsi OCHOBHOTO

cofiep>kaHusi yueOHOT0 MaTepHasia WK JJOMyIleHbl CyllleCTBeHHbIe OIMOKH, KOTOpbIe
yyYalluiics He MOXKeT UCTIPaBUTh MPU HAaBOZSIIMX BOMPOCAX YUUTEs.

. OtMeTtKa «1»: OTCYyTCTBHME OTBeTa

J OLEHKA KOHTPOJIBHBIX PABOT

. Ot1MeTKa «5»: OTBET TO/THBIN ¥ TIPAaBU/IbHBIN, BO3MOXKHA HECYIIleCTBeHHas OIIHOKa.
. OTMeTKa «4»:0TBeT Hero/IHbIA WY IOMYIIIeHO He 0osiee IBYX HeCyIeCTBEeHHBIX
OIIMOOK.

. OtrmeTKa «3»: paboTa BbIITOJTHEHA HE MEHEee UueM Ha T0/I0BHHY, JOMyIlleHa ofHa
CyIL|eCTBeHHast OLIMOKa 1 TPY 3TOM /IB€ — TPU HECYIIIeCTBEHHbIE OIIHUOKH.

. OtmMeTKa «2»: paboTa BbIITOJTHEHA MEHbIIIe UeM Ha TIOJIOBUHY WIH COZIEPXKUT
HECKOJIbKO CYII[eCTBEHHBIX OITUOOK.

. OtrmeTKa «1»: paboTa He BbITIO/IHEHA

J OLIEHKA YMEHUN PEIIIATH 3AIAUN

. Ot1MeTKa «5»: B JIOTHUECKOM PAaCCY>KAEHUH U PellleHnH OIMOO0K HeT, 3a/jaua pelieHa
paLMOHATBHBIM CIIOCOO0M.

. OTMeTKa «4»: B IOTUUECKOM PacCy’>KIEHUH U PELIeHUH HET CYI[eCTBEHHBIX OIMOOK,

HO 3a/laua pellleHa He paljOHa/IbHBIM CTIOCOO0M WITH [IOTTYIIeHO He Ooree IByX
HeCYyIIleCTBeHHbBIX OIIHOOK.

. Ot1MeTKa «3»:B JIOTHYeCKOM PAaCCY>XeHUH HeT CyIleCTBEHHBIX OIMMOO0K, HO AOMyIeHa
CylllecTBeHHasl OlIMOKa B MaTeMaTHyeCKUX pacueTax.

. OT1MeTKa «2»: UMEIOTCs CyIieCTBeHHbIe OLIMOKH B JIOTUUeCKOM PACCY>KIEHHUH U
pelLleHNH.

. OtMmeTKa «1»: OTCYTCTBHe OTBeTa Ha 3aflaHue.

. OLIEHKA OKCITEPEMEHTAJIbHBIX YMEHUI

. OtMmeTKa «5»:paboTa BHITIOHEeHA TOTHOCTBIO U TIPAaBU/BHO, CAie/aHbl ITPaBUIbHbIe

Ha0/TF0ZIeHNsI ¥ BBIBOJIBI, SKCTIEPUMEHT OCYIIeCTB/IeH I10 TUiaHy ¢ yueToM TB, MposiB/ieHsI
OpraHM3al[iOHHO — TPYAOBbIE YMEHHUS..

. OtMeTKa «4»: paboTa BBINOMHEHA TMPaBU/IBHO, CZe/IaHbl TPaBU/IbHbIE BHIBO/BI U
HaOJTIO/IeH s1, HO TIPY 3TOM JKCIIEPUMEHT TIPOBE/IEH He TIOJTHOCThIO WJIH IOy LIeHbI
Hecyl[eCTBeHHbIe OIIMOKY B paboTe C BeljeCTBaMH.
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. OtMeTKa «3»: paboTa BBINOHEHA MPaBHU/IBHO, Ce/IaH FKCIIePUMEHT He MeHee ueM Ha
TIOJIOBHHY, HO JIOTTyIIleHa CyIlleCTBeHHas OLIMOKa B X0Zie YKCIIepUMeHTa, B 00bsICHEHHH, B
odopmiennu paboTsel, B cobmoaernn rpasun Th.

. OTMeTKa «2»: JIOMYyIIeHb! 1Be 1 Ooslee CylieCTBeHHbIE OIIMOKA B XO/e
JKCIIepPUMEeHTa, B 00BsICHeHNH, B OpopMieHrH paboThl, B cobmopennu nipasus Th nipu pabore
C BellleCTBaMH.

. OtMeTKa «1»: y yualjerocsi OTCyTCTBYIOT SKCIIepUMeHTalbHbIe YMeHusi, paboTa He
BBITIO/THEHA.
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