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IosicHUTEILHAA 3aNNCKA
Pabouas nporpamma cocTaBieHa Ha OCHOBE:

—

®denepanpHoTO 3aK0HA PO «O06 06pazoBanuu B POy» ot 29.12.12. r. Ne 273-D3 (HoBast peaakiims)

2. Tpebosanusimu PI'OC COO.

C y4eToM OCHOBHO# 00pa3oBaTeIbLHOM MpOrpaMMbl OCHOBHOTO 0011ero oopazoBanus HOUY COII

«Pangyra»

4. Tlonoxenuem «O pabodeit mporpaMme yUuTems»,

5. ®enepa’bHBIM MEpeUYHEM YUEOHUKOB, PEKOMEHJOBAHHBIX K MCIIOJIL30BAaHHIO B 00pa30BaTEIIbHOM
YUPEKIECHUH, PEATU3YIOIIMX 00pa30BaTeIbHbIC TPOrPaMMBbI 00IIIETO 0OpPa30BaHUS M HMEIOIITUX
rOCy/IapCTBEHHYIO aKKPEAUTAIHIO.

B ocHoBy manHOI pabodyeit mporpamMmbl mnosiokeHa mporpamMma kK guauu Y MK A.A . Kypun
XUMMUA 10-11 kmaccsr

[98)

eab yueOHOTO mpeamera

N3yuenne XuMuM B cTapIiei mKkoJje Ha 0a30BOM YPOBHE HAIPaBIIECHO HA JOCTIKCHHUE CIIEAYIOMINX
1eJIeH:

® OCBOCHHME 3HAHHUW O XHMHYECKOW COCTaBJSAIONIEH €CTECTBEHHO-HAYYHOW KapTUHBI MHDA,
BaXKHEHUIINX XUMHUYECKHUX IMOHATHAX, 3aKOHAX U TCOPUAX;

® OBJIAICHUEC YMCHUAMH TIIPUMCHATHL IIOJTYUCHHBIC 3HaHUA JJIA O0OBACHEHHS p33H006pa3HBIX
XUMHUYECKUX SIBJICHUM U CBOHCTB BCILICCTB, OICHKU POJIM XUMHUH B PA3BUTHU COBPCMCHHBIX TEXHOJIOT Uit
" IIOJIYUYCHHUH HOBBIX MaTCpPHUAIOB,

e pa3BUTHEe II03HABATEIBHBIX HHTEPECOB M HMHTEIUICKTYAlIbHBIX CHOCOOHOCTEH B Tmpolecce
CaMOCTOSITENILHOTO TPHOOPETeHUsT XUMHUYECKUX 3HAHUN C HCIOJb30BAHWEM DPA3JIMYHBIX HCTOYHHKOB
UH(pOpMalLMU, B TOM YHCIIE KOMIBIOTEPHBIX;

¢ BOCIIUTaAHUueE y6€)KZ[eHHOCTI/I B IIO3UTHUBHOU poJin XUMHUH B KXKU3HU COBPCMCHHOI'O OGIlIeCTBa,
HE00XO0IMMOCTH XMMHYECKH IPaMOTHOTI'O OTHOIIEHHUS K CBOEMY 3/I0POBBIO U OKpYXaIOIIeH cpee;

¢ IpUMEHEeHNe MOJy4YeHHbIX 3HAHHUI M yMeHMil /s 06€30MacHOr0 MCIOJb30BaHUS BEIIECTB U
MaTepHaioB B OBITY, CEIbCKOM XO3SICTBE M Ha IPOU3BOJCTBE, PELICHUS IMPAKTUYECKUX 3a/1ad B
MOBCETHEBHON KM3HHU, MPEAYNPEKICHUS SBJICHHUM, HAHOCSIIMX BpEd 30POBBIO 4YelOBEKa U
OKpY>Karollen cpere.
®opMbl OpraHu3anuu 00yYeHMsi: UHIUBUyabHas, MapHasi, TPyNnoBasi, HHTepaKTHUBHASI.

OCHOBHBIE 3a@0ayu U3y4eHUs! XUMUU B IIKOJIE:
v Gopmuposams 'y 0OydarOIIUXCS YMEHUS BHAETh W TOHMMAaTh IIEHHOCTh OOpa3oBaHMA,
3HAaYMMOCTh XMMHUYECKOTO 3HAHUS Ul KaXJIOT0 YeJOBEKa HE3aBHCHUMO OT €ro MpodecCHOHATbHOM
JeATEIIbHOCTH;
v @opmuposame MPEICTABICHUS O XUMHUUYECKON COCTABIISIIONICH €CTeCTBEHHOHAYYHOI KapTUHBI
MHpa; YMEHHS OOBACHATH OOBEKTHI M IPOLECCH OKPYKAIOMIEH NeHCTBUTENLHOCTH, UCIIONB3YS IS
9TOIro XMMHMYCCKHUEC 3HAHUA,
v o61a0esamsb METOAAMH HAyYHOTO MTO3HAHUS [T OOBSCHEHUS! XUMUIECKUX SIBICHUH U CBOMCTB
BCIICCTB, OLCHKWU pOJA XHUMHUH B PaA3BUTUHU COBPCMCHHBIX TEXHOJIOTHH H IMOJIYy4YCHHUUN HOBBIX
MaTepuaos;
v socnumviéams yOXKIEHHOCTh B MO3UTUBHOM POJIM XMMHUU B KU3HU COBPEMEHHOT'O OOILECTBA,
HEOOXOAMMOCTH I'PaMOTHOTO OTHOILICHUS K CBOEMY 37I0POBBIO U OKPY)KAIOLIEH Cpee;
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v npumMeHamy NOTy4YeHHbIe 3HAHUH JUIsl 0€30MaCHOT0 UCIIOJIb30BAHUSI BELIECTB U MAaTEPHAJIOB B

OBITY, CETbCKOM XO3SHCTBE W HA MPOU3BOACTBE, PEIICHHS MPAKTHUYECKUX 33/1a4 B TOBCETHEBHOM

JKU3HU, IPEIYTPEKICHUS SIBICHNUM, HAHOCAIIUX BPEJl 310POBBIO YEIOBEKA U OKPYXKAIOLIEH CpeJie;

v paszeueams MO3HABATEIbHBIE UHTEPECHI, HHTEJUIEKTYaIbHBIE U TBOPUYECKHE CTOCOOHOCTH

y4aliuxcsl B MPOLECCe U3YyUYEHUs MUMH XMMHYECKOW HAyKM M €€ BKJIaJa B COBPEMEHHBIH Hay4HO-

TEXHUYECKHUI MPOrpecc;

v ¢dopmuposams BaxkKHEHIINE JIOTMUYECKUX OMNepaluil MbIIUJICHUS (aHalu3, CHHTE3,

00001IeHre, KOHKpPETHU3alus, CPaBHEHHE W Jp.) B MPOIECCe MO3HAHUS CHUCTEMBl BAKHEHUIITHX

MOHSITHI, 3aKOHOB ¥ TEOPUM O COCTaBE, CTPOCHUHU U CBOMCTBAX XMMHUYECKUX BE€ [ € C T B ;

v ognadesamsn KJIFOUEBbIMU KOMIETEHIUSIMU (yueOHO-TI03HABATENLHBIMU,

MH(QOPMALMOHHBIMH, IIEHHOCTHO-CMBICIIOBBIMH, KOMMYHUKAaTUBHBIMH).

v' Metoabl 00y4eHus:

v" Tlo MCTOYHMKY 3HAHHMI: CIIOBECHBIE, HATJIAIHBIE, IPAKTHYECKHE;

v' Tlo ypoBHIO [TO3HABATEIBHON aKTUBHOCTH: IPOOIIEMHBIM, YaCTHYHO-ITOUCKOBEIM, 00bSICHUTEILHO-
WJUIFOCTPATUBHBIN;

v’ Tlo UpUHIMIY pacCWICHEHHMs WIM COCJAWHEHHS 3HAaHWM: aHaJMTHYECKMH, CHHTETHYECCKH,
CPaBHHUTENBHBIN, 0000IAIOIHI, KITaCCU(PUKATTMOHHBIN.

v' TexHoJIoruu 00y4eHHsI: HHINBUIYaIbHO-OPHEHTHPOBaHHas, pasHoypoBHeBast, UKT.

OO0mas xapakTepuCTHKA Y4eOHOI0 nmpeaMera.

PaGouas mnporpaMmma 1O XHMMHHM COCTaBJI€HAa Ha OCHOBE (benepanbHOro  KOMIIOHEHTa
rOCyJJapCTBEHHOTO 00pa30BaTeNbHOIO CTaHIApTa CPEJHEro 001iero oopazoBaHus Ha 6a30BOM ypOBHE, ,
Ha OCHOBE NPUMEPHOM MpOrpaMMbl 110 XMMMHU JUIsI CPEJHEH ILIKOJIBI U Ha OCHOBE MPOrpaMMBbl Kypca
xumun it 8-11 knmaccoB A.A. XKypuna.

OCHOBHBIMU ITPOOJIEMaMH XUMHUH SIBJISIFOTCSA U3Y4EHUE COCTaBa U CTPOEHMS BEILIECTB, 3aBUCUMOCTH UX
CBOHCTB OT CTPOCHHMS, KOHCTPYMPOBAHHME BEILIECTB C 3aJaHHBIMH CBONCTBAMH, HCCIIEIOBaHHE
3aKOHOMEPHOCTEN XUMHUYECKHX MPEBPAIIECHUH U ITyTel yNpaBIE€HUS UMU B LIEJSIX MOJIyYCHHs BEILECTB,
MaTepHaoB, YHEPTUH.

[TosToMy B pabGoueii mporpamme o XMMHUHU HAIUIM OTPa’KEHUE OCHOBHBIE COECP KATEIIbHbIE JINHUU:

* «Bewjecmeoy — 3HaHUs O COCTAaBE U CTPOCHUM BEILECTB, UX BAKHEHIINX (PU3UUECKUX U XUMHUYECKHX
CBOMCTBaxX, OMOJIOTHYECKOM JENUCTBUMU;

* «Xumuueckasa peakyus» — 3HaHUA 00 YCIOBHUSX, B KOTOPBIX MPOSIBIISIIOTCS XMMUYECKHE CBOMCTBA
BEIIECTB, CIOCO0AX YNPaBICHU XUMUYECKMMHU IPOLIECCaMH;

* «llpumenenue eeujecme» — 3HAHUS U ONBIT MPAKTHUECKON JESATEIBHOCTU C BELECTBAMHU, KOTOPHIE
Hau0oJiee 4acTo ynoTpeOs0TCs B IOBCEIHEBHON KHU3HH, HIMPOKO UCIOJIB3YIOTCS B IIPOMBIIUIEHHOCTH,
CEeNIbCKOM XO3sICTBE, Ha TPAHCIIOPTE;

* «A3bIK Xumuuy) — cucTeMa BaXHEHIINX MOHATUN XUMUHU U TEPMHUHOB, B KOTOPBIX OHU OIHUCHIBAKOTCS,
HOMEHKJIaTypa HEOPraHMYECKMX W OPraHMYeCKUX BEIIECTB, T. €. UX Ha3BaHUsA (B TOM 4YHUCIE H
TPUBHAJIBHBIE ), XUMUYECKHE (POPMYJIBI U ypaBHEHH S, a TAKXKeE IpaBUIIa IepeBoia HHPOPMALUU C POAHOTO
WA PYCCKOTO SI3bIKA Ha S3bIK XUMHUH U 00PATHO.

MecTo npeamera B y4eOHOM ILIaHe.

Jl1st 00513aTeTbHOTO U3YYEeHHS YIEeOHOTO TIpeMeTa « XUMUs» Ha dTare cpeaHero oomero oopasoBaHms
@®I'OC orBoaut 136 vacos. B Tom uncie nmo 68 yacoB B X u XI kiaccax, u3 pacyera — 2 yueOHBIX yaca
B HEJIEIIO.

JlanHas paboyasi mporpamMma paccuuTtana Ha 136 dacos:

- B 10 kmacce orBoauTca 68 4acoB W3 pacuera: 2 4aac B HEAENIO, B TOM YHCJIe 3 yaca Ha MPOBEJICHUE
KOHTPOJIBHBIX U 2 Yaca Ha MPOBEJIECHUE MPAKTUUYECKUX PaboT.
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- B 11 kmacce orBoguTca 68 yacoB U3 pacuera: 2 yaca B HEAENIO, B TOM 4YHCIIe 2 yaca Ha MPOBEICHUE
KOHTpOJIBHBIX nu 2 yaca Ha HpOBeI[eHI/Ie OILICHOYHBIX HpaKTI/I‘-IeCKI/IX pa60T.

@®opMBbI KOHTPOJISI: YCTHBIE OIPOCHI, MIPOBEPOUYHBIE PAOOTHI, TECTOBBIH KOHTPOJb, NMPAKTUYECKUE W
KOHTPOJIbHBIE paOOTHI.

Onucanue MecTa y4eOHOI0 mpeaMeTa B y4eOHOM IIaHe.

B y‘le6HOM IIJIaHC IIKOJIBI AJI NU3YUCHUEC XUMUU OTBCACHO

KJIacc YacoB B HEZETIO YacosB B rox
10 2 68
11 2 68
BCEI'O 136

Y4eOHNKH, HCTIOJIb3yeMble B 00pa30BaTeJIbHOM MpoLecce.

Padouasi mporpamma ofecnedeHa y4eOHO-METOAMYECKHM KOMILIEKTOM, KOTOPBIA PEKOMEHIOBAH
MunuctepctBoM o6pazoBanus PO u Bxonut B penepanbHbIi nepeueHb y9eOHUKOB

«Xumus. 10 -11 xnace» A.A.XKypun M: Ilpocsemenne 2021r.

Kaacc | Ha3sBanue yyeOHHKa ABTOpBI I'ox m3nanusa | U3narebcTBo
10 Xumus. 10-11 kmacc Kypun A.A. 2021 M.:

(6a30BBIi1 YPOBEHB) [TpocBenienune
11 Xunmus. 10-11 knace Kypun A.A. 2021 M.:

(6a30BBIi YPOBEHB) [Tpoceenienne

Pe3yabTaTrbl 0CBOCHHUSI NMPOTrPaMMBbI

JleaTenbHOCTh yYuTeNs B 00y4eHUN XUMHU B CpeAHEH (IIOJIHOW) IIKOJIE TOJKHA OBITh HalpaBJieHa Ha
TOCTHKEHUE 00yUaIONIMMUCS CIEAYIOIUX JUYHOCHHBIX PE3YTbmMamos:

» B LIEHHOCTHO-OPHUEHTAIIMOHHOM chepe — UyBCTBO FOPIOCTH 38 POCCUUCKYIO0 XUMUYECKYIO HAYKY,
I'YMaHHU3M, OTHOIIICHUE K TPY/Ly, I€I€YCTPEMIEHHOCTb;

» B TpPYAOBOH cepe — TOTOBHOCTh K OCO3HAHHOMY BBIOOPY JayibHEiIell oOpa3oBaTebHON U
npodeccHoHaIbHON TPACKTOPUH;

» B II03HABATENbHON (KOTHUTHBHOHM, HHTEIEKTyalbHOH) cepe — yMEHHE YIpaBIsATh CBOEH
MI03HABATEIbHOM AEATEIBHOCTHIO.

>

Memanpeomemmuvimu pezynsmamamu OCBOCHUS BBITYCKHHKAMU CTaplield IIKOJIBI MPOTPaMMBI IO
XUMUU SBISIOTCS:

» WCTONB30BAaHWE YMEHHH W HaBBIKOB DPA3JIMYHBIX BHUJIOB IO3HABATEIBbHOW JEATEIHHOCTH,
NPUMEHEHUH  OCHOBHBIX  METOAOB  IO3HaHUS  (CUCTEMHO-MH(OPMALMOHHBIM  aHAIuU3,
MOJIETTMPOBAHKE) JUIS U3YUEHUS Pa3IMUYHBIX CTOPOH OKpYXKAroLel AeHCTBUTEILHOCTH;

» HCIIOJIb30BAaHHE OCHOBHBIX MHTEIUICKTYAJIbHBIX ONepaLIHii:

» (GOpMyJIMpOBaHHE THUIIOTE3, aHAJIW3 W CHHTE3, CPaBHCHHE, OOOOIICHHWE, CHUCTEMaTH3aIlus,
BBISIBIICHHE TPUYUHHO-CIIEICTBEHHBIX CBS3€H, IOMCK aHAJIOTOB;
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» yYMEHHE TeHEPHPOBATh HJICH U ONPEACISTh CPEACTBA, HEOOXOIUMBIE JIJIsl UX pealTu3allii;

» yMEHHE ONpeAessATh LEIH M 3aJauM JeSATeIbHOCTH, BBHIOMPATh CPEACTBA pealu3alliy LEIH H
MPUMEHSTh UX Ha MPaKTUKE;

» WCHOJB30BAaHUE PA3TUYHBIX UCTOUYHUKOB /ISl IOTYYCHHSI XUMUYECKOW HH(POPMAIIUH, TOHUMaHKE
3aBHCHUMOCTH COZepaHus 1 (opMbl pecTaBieHus HHQOPMALUK OT LieJe KOMMYHUKAlUU 1
azpecara.

B oGnactu npeomemmuvix pezynbmamon v3yyeHHe XMMHH IPEIOCTABISAET YYCHUKY BO3MOXKHOCTH Ha
CTYIEHHU CPEIHEro (TIOJIHOT0) 00IIero 00pa3oBaHus HAYYHThHCS:

Ha 0a3080Mm yposHe

1) 6 noznasamenvroli cghepe —

e a) JaBaTh ONPEICICHUS U3YUYCHHBIM MTOHITUSAM;

e () ONHUCHIBATh IEMOHCTPAIIMOHHBIE U CAMOCTOATEILHO MPOBEIECHHBIE SKCIIEPUMEHTBI, UCTIOIB3YS
JUIS TOTO €CTECTBEHHBIN (PYCCKUI, POIHOM) A3BIK U S3bIK XUMUH;

® B) ONMMCHIBATH M Pa3IN4aTh U3yYCHHBIC KIACChl HEOPraHMYECKUX M OPTraHUYECKUX COCIUHEHUH,
XUMHUYECKHE PeaKIuu;

® T) KIaccu(UIMPOBATh U3yYEHHBIE OOBEKTHI U SIBJICHUS,

e 1) HaOmIOOaTh AEMOHCTPUPYEMBIE M CAMOCTOSITEIbHO MPOBOJUMBIE OIBITHl, XHUMHYECKHE
peaximu, MpoTEKAIOIIe B IPUPOJE U B OBITY;

e ¢) JenaTb BBIBOJBI H YMO3AKJIIOUEHUS M3 HAOMIONEHHWH, W3YYEHHBIX XHMHUYECKHX
3aKOHOMEPHOCTEH, MPOTHO3MPOBATh CBOMCTBA HEM3YUEHHBIX BEIIECTB IO AaHAJIOTUU CO
CBOMCTBAMM U3yYEHHBIX;

® 1K) CTPYKTYPHPOBATh U3YUEHHBIH MaTEpHal;

® 3) HHTEPNPETUPOBATH XUMUYECKYIO HHPOPMAIHIO, MOTYYSHHYIO U3 IPYTHUX UCTOUYHUKOB;

® 1) ONUCHIBATH CTPOCHHE aTOMOB 3JeMeHTOB [—IV mepuona ¢ ucnoiap30BaHUEM 3JIEKTPOHHBIX
KOH(Urypaiuii aToOMOB;

® K) MOJAETHPOBATH CTPOCHUE MPOCTEHIINX MOJEKYJI HEOPTaHUYECKUX U OPTaHUYECKUX BEIIECTB,
KpHUCTAJJIOB;

2) 8 YeHHOCMHO-OPUEHMAYUOHHOU Chepe —
® AHANM3UPOBAaTh M OLCHMWBATh TOCJIEACTBHA JUIA OKpY)Kamomed cpensl OBITOBOH U
MIPOM3BOJICTBEHHON JCATEIHPHOCTH YEIOBEKA, CBI3aHHOM C IepepaboTKOM BEIIECTB;
3) 6 mpyoosoii chepe —
® TPOBOJUTH XMMHYECKHI SKCIICPUMEHT;
4) 6 cghepe uzuueckoii Kyrbmypol —

® OKa3blBaTh MEpPBYIO IMOMOIIb IPU OTPABICHUAX, O0XKOrax M JAPYTUX TpPaBMax, CBS3aHHBIX C
BEIIECTBAMH U JJA00OPATOPHBIM 000PYJOBAHUEM.

B pesynbrare wn3ydenuss 6a30BOro Kypca XMMHUU BBITYCKHHUK OCBOMUT COJAEpKaHHE, KOTOPOe
crocoOcTByeT (HOPMHUPOBAHHMIO TTO3HABATEIBHON, HPAaBCTBEHHON U JICTETHYECKOW KynbTypbl. OH
OBJIaJICET CUCTEMOM XMMHUYECKHX 3HAHMA — MOHATHUAMHM, 3aKOHAMHU, TEOPUSMHU M SI3bIKOM HAYKH Kak
KOMIIOHEHTaMH €CT€CTBEHHOHAYYHON KapTUHBI MHpa. DTO TO3BOJUT €My BBIpaOOTaTh NMOHUMAHUE
00IIeCTBEHHOM MOTPEOHOCTH Pa3BUTHS XUMUHU KaK HAyKH, OTHOILIIEHHE K XUMUU KaK BO3MOXKHOU 001acTu
OyaylIei MPakTUIECKON e TEIHHOCTH.

YcBoenue copep:xkaHusi 6a30BOro Kypca XMMHUHU OOECIEUHUT BBITYCKHHUKY BO3MOXKHOCTH OBJIAJIETh
0000IIeHHBIMU CITIOCOOaMU JIEHCTBUN C y4eOHBIM MaTepHaioM, KOTOPBIE MO3BOJIIOT YCIEIIHO penaTh
yueOHO-1T03HaBaTeIbHbIE U YUeOHO-TIPAaKTUYECKUE 3aa4l, MAKCUMAJIbHO MPUOIMKEHHBIE K PEaTbHBIM
KHU3HEHHBIM cUTyarusiM. C(hopMUPOBAaHHOCTH 000OIIEHHBIX CIIOCOOOB ACHCTBHIA, HAPSAAY C OBIAJCHUEM
OTIOPHOM CHUCTEMOW 3HAHWM W YMEHHUH, TIO3BOJIMT y4YalUMCS OBITh KOMIIETCHTHHIMUA B TOW WJIM WHOM
chepe KyIabTyphl, Kaxaas W3 KOTOPBIX MpPEAroyiaraeT 0coOble CHOCOOBI JCWCTBUNA OTHOCUTEILHO
crenu@UIecKoro coaep KaHus.

B mpornecce u3yueHust XuMuM 'y y4eHUKa OynyT copMupoBaHbI MO3HABATEIIbHBIE [IEHHOCTHBIE
OpHUEHTAIMH: LICHHOCTH HAYYHOI'O 3HAHUS, €T0 MPAKTUYECKONW 3HAUMMOCTU U JOCTOBEPHOCTH; IEHHOCTH
XUMHUYECKHX METO/I0B HCCIIEJOBAHUS KUBOM U HEKUBOU MTPUPO/IBL.
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B pesynbrare pa3BUTHS MMO3HABATEIbHBIX IIEHHOCTHBIX OPHEHTAIMH MpPU HM3Y4eHUH 0a30BOTO
Kypca XMMHH Yy BBIIYCKHHKAa OyAyT C(OPMHUPOBAHBI: YBAKUTEIHHOE OTHOIICHHWE K CO3HMIATEIHHOMH,
TBOPYECKOM MESITCIBHOCTH; MOHUMaHWE HEOOXOJAMMOCTH 3J0pPOBOTO 00pa3a >KM3HHU; MOTPEOHOCTH B
663}’CHOBHOM BBITIOJITHCHHUU TIpaBUJI 6630H3.CHOI‘0 HNCIIOJIb30BaHUA BCUICCTB B HOBCGI[HCBHOﬁ KH3HU,
HEOOXOJUMOCTh COXPAHSTh U 3aIUIIATh TPUPOY.

@opMHUPOBaHUE PETYIATUBHBIX YHUBEPCAIbHBIX Yy4EOHBIX NEHCTBUN NpU M3yueHHH 0a30BOTO
Kypca MMO3BOJIUT YYCHUKY HAYUUTHCS: IJIAHUPOBATh CBOM JIEHCTBHS C YYETOM ITOCTABJICHHOW 33aJauul U
YCIIOBUSAMHU €€ pCaJIn3allii,; OLICHUBATD ITPABUJIBHOCTD BBITIOJIHCHUA ﬂeﬁCTBHﬂ 1 OCYIICCTBJIATE KOHTPOJIb
pe3yabTaTOB YCBOCHHS YYEOHOrO MaTepuaia; BHOCHTh HEOOXOIMMBIC KOPPEKTHBBHI B YUEOHYIO
ACATCIIbBHOCTL Ha OCHOBC aHalin3da W OLCHKU JOMYHICHHBIX OH_II/I6OK; CaMOCTOATCIIbBHO OMNPCACIIATH
OPHECHTHUPHI YIEOHBIX NEHCTBUH MPU U3YICHUH HOBOTO MaTepHaa.

KomMMmyHUKaTHBHBIE IIEHHOCTHBIE OPUEHTAIMN, OCHOBY KOTOPBIX COCTABIISIOT MPOIECC OOLICHHS
Y IpaMOTHas peub, OyAyT CIIOCOOCTBOBATh Pa3BUTHIO IOTPEOHOCTH BECTH TUAJIOT, BHICIYIIIMBATh MHEHUE
OIMIIOHCHTA, Yy4aCTBOBATb B AUCKYCCHUH, OTKPBLITO BbIpAXaTb U APryMCHTHUPOBAHHO OTCTaMBAaTb CBOIO
TOYKY 3pEHUSI, MPABHIBLHO MCIIOJIb30BaTh XUMHUECKYIO TEPMUHOJIOTHIO M CHMBOJIHKY.

B pe3yabTaTe u3ydeHHsi 6a30BOro Kypca XMMHH BBIMYCKHHK CpeIHEl IIKOJbI MOJYYHT
BO3MOKHOCTH HAYYHThCS:

® COBEpIICHCTBOBATh U Pa3BUBATh YMEHHE YIPABISATH CBOEH MMO3HABATEIHHON AESITENbHOCTHIO;

® T[PUMEHATh OCHOBHBIE HHTEJJIEKTYyalbHbIE OINEpaly Takhe Kak, (GOopMyJIHMpOBaHUE THUIIOTES3,
aHalM3 © CHHTE3, CpaBHEHHE, O0O0OOIIEeHHEe, CHCTEMAaTU3allls, BBISIBICHHE MPUIHHHO-
CJIEICTBEHHBIX CBSI3€H U JP. ISl U3yUEHHS CBOWCTB BELIECTB M XUMUYECKUX PEaKIUil;
MCIIOJIb30BaTh PA3IMYHbIE UCTOYHUKH JJIs MOJIyUYEHUSI XUMUYECKON HHpOpMalny;
CaMOCTOSITENIbHO IJIAHUPOBATH M OPTaHU30BbIBaTh Y4eOHO-TI03HABATEIBHYIO 1€ATEIbHOCTH;
yCTaHABIIMBATh MOCIEAOBATEIILHOCTD IEHCTBUM MPHU PEIICHUH YICOHOU 3a/1auu;

OocBaMBaTh KJIIOYEBbIE KOMIIETEHTHOCTH, KOTOpbIE€ HMEIOT YHUBEPCAJIbHOE 3HAYEHHE IS
pa3IMYHBIX BHJIOB JAEITEIBHOCTH, B HX YHciIe: OOOOIIEHHbIE CHOCOOBI pElIeHHUs 3a1ad,
HCCIIEIOBATENILCKUE YMEHHSI, KOMMYHHKATUBHbIE YMEHUS, HTH)OPMAIIMOHHBIC YMEHHS.

OcHOBHBIE TEXHOJIOTHH, METObI, (POPMBbI 00ydeHUS

TexHoJ0THH,
HCMOJIb3yeMble Ha

ypoKe
VYyeOHas nekuus

XapaKTepncnma OCHOBHBIX BUJI0OB J1€ATCJIBHOCTH

JlauHplii  croco0  opraHu3anMu  y4yeOHOM  JeSITEIBHOCTH  IMO3BOJISET
OpraHU30BaTh aKTHBHOE HW3YyYCHHE YyYaIIUMHUCS Yy4eOHOTO Marepuaia ¢
MOMOILBIO YYUTEJISl, KOTOPBIII OpPraHU3yeT aKTUBHYIO JEATEIBHOCTh 4epes
IBPUCTHYECKYIO Oecemy, pa30op 3amaHuii MO TeMe, pabdoTy C TEKCTOM
yueOHHKA, THIIEPTEKCT YUUTEIIS

Jlaboparopubie JlaHHasi TEXHOJOTHSA TO3BOJSET OpraHu3oBaTh 3P(EKTUBHYIO pPaboOTy ¢
OIIBITHI BeIIeCTBaAMU U XUMHNYCCKUM O60py2[OBaHI/ICM
[TpakTUKyMBI JlaHHasT TEXHOJOTHS TO3BOJIIET (OPMHPOBATH Yy YYAIIUXCS HABBIKH

NPUMCHCHUSA TIOJIYYCHHBIX TCOPCTUUYCCKUX 3HAaHUN Ha IMMPAKTHUKEC UYCPEC3
PEIICHUC SKCIICPUMEHTAJIbHBIX 3aJda4

Ponessie urpel,

JlaHHas TEXHOJIOTHS CHOCOOCTBYET (POPMUPOBAHUS HABBIKOB NMPAKTHUECKOU

TPEHUHTU JesITeJIbHOCTH Ha OCHOBE 3HAHUM, MOJTYYSHHBIX B X0JI€ U3YUEHHUs Kypca
WHTepakTUBHBIE JlaHHas TEXHOJIOTHUSI CHOCOOCTBYET PACIIMPEHUIO TEOPETHUECKOTO MaTepuaia
9KCKYPCHHU Kypca XMMHH, CIIOCOOCTBYET PACIIMPEHUIO KPYTro30pa yualuxcs
CeMuHapckue JlaHHast TEXHOJIOTHSI CIOCOOCTBYET MPOBEIEHUIO PA0OTHI 110 CHUCTEMATH3AUN
3aHATHA 3HAHUHM ydammxcs, (GOPMHPOBAHUIO OOLICHMHTEIUICKTYAIbHBIX yYMEHHI Ha

OCHOBC M3YUYCHHOI'O MaTcpurajia
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Y VVV VYV

VYpoku 0600menust | JlaHHas TEXHOJIOTHS TO3BOJIIET AKTYyaJU3UpOBAaTh 3HAHUS YYAIUMXCSA T10

U3y4EHHOU TeMe, 3a0CTPUTh BHHUMAaHUE Ha HauOoJiee CIIOKHBIX /3HAUYUMBIX

BOMpPOCAX, OPraHu30BaTh IUPPEPEHIMPOBAHHYIO paboTy ydammxcs IO

BBINIOJHEHUIO 33JaHUH Pa3HOTO YPOBHS CIO0XKHOCTH

Ypoku koHTponss u | Kontposns 3a ocBoenneMm 3YH yuammxcs NpoxoauT MOCHE U3YYEHUS] TEMbI

KOPPEKIMY 3HAHUM | 4epe3 HCMOJIb30BaHUS KOHTPOJIBHO-U3MEPUTEIBHBIX MarepuasioB EI'D mo
y4daluxcs 00I1IeCTBO3HAHUIO, YCTHBIN ONPOC, PELICHNE TI03HABATEIbHBIX 3a/1a4

VYuebHblil mpouecc mpu u3ydeHun kypca xumud B 10 - 11 kiacce CTpOUTCS ¢ y4eTOM CIEAYIOIIMX
METO0B O0yUYCHHUS:
MH(OPMAIMOHHBIH;
UCCJIEIOBATENbCKUN (OpraHu3allysl UCCIIeI0BATENbCKOrO Ja00PaTOPHOTO MPAKTUKYMa,
CaMOCTOSITENTbHBIX PaboOT U T.1.);
MpoOJIeMHBIH (MTOCTaHOBKA MPOOJIEMHBIX BOIIPOCOB U CO37aHUE TPOOJIEMHBIX CUTYAIlMi Ha YPOKE);
ncnonns3oBanue UKT;
ANTOPUTMHU3UPOBAHHOE O0yUeHHE (QITOPUTMBI INIAHUPOBAHUS HAYIHOTO UCCIIEOBAHUS U 00pabOTKH
PE3YNIbTATOB IKCTIEPUMEHTA, aJITOPUTMBI OMTUCAHUS XUMUYECKOTO 00BEKTa U T.11.);
-METO/IbI Pa3BUTHUS CIIOCOOHOCTEN K CaMOOOYUYEHHUIO M CaMOOOpa30BaHUIO.

C uenpio JOCTHKCHHUS BBICOKHX PE3YJIbTAaTOB OOpPa30BaHUS B MPOIECCE PEATU3AlNU M0 KypCy
XUMHH UCTIOJIb30BAHBbI:

e dopMbI 00pa30BaAHUSA — YPOK U3YUECHUS U IEPBUYHOTO 3aKPEIUICHUS] HOBBIX 3HAHHI, YPOK
0000IIEeHNS W CUCTEeMATHU3allMd 3HAHWUH, YPOK KOHTPOJIS, OIEHKH W KOPPEKIMU 3HAHWN Yy4aIluxcs,
KOMOWHHUPOBAHHBIN YPOK, IKCKYPCHH, JTAOOPATOPHBIEC U MPAKTHYECKUE paOOTHI U T.1.

e TexHosorunm od6pa3zoBaHusi — MHAUBUAYyalbHAs paboTa, paboTa B MaJbIX M OOJBIITHX
rpynmax, TpOeKTHas, WCCIeAoBaTeNbCcKasi, MOUCKOBas paboTa, pa3BHUBAOIIEe, OIMEpeKarIee u
JTUYHOCTHO-OpUeHTHpOBaHHOE oOyuenue, UKT u 1.1.

e MeToabl MOHUTOPMHIA 3HAHUI M YMEHHMH y4alMXcsl — TECThI, KOHTPOJIbHbIE Pa0OTHI,
YCTHBIN OIPOC, TBOPUYECKUE pabOTHI (pedepaThl, MPOSKTHI, PE3CHTAIUN ).

Ilnanupyemble pe3yabTaThbl 0CBOEHHUS Y4€OHOI0 MpeaMeTa « XuMMs»

B pesyabTare ndyuyeHust XuMHuHu Ha 6a30BOM ypoBHe yyeHHK 10 kiacca HayduTcs:
. Ha3bl6amb N3YUYECHHBIE BEILIECTBA 10 «TPUBUATIBHON» UM MEXyHApOIHON HOMEHKIIATYPE;

o onpedeJmmb: BAJICHTHOCTD U CTCIICHb OKHUCJIICHUA XUMHNYCCKUX 3JICMCHTOB, THII XUMHYECKOH CBA3U
B COCMHEHUSX, 3apsi]] HOHA, XapaKTep Cpe/ibl B BOAHBIX PACTBOPAX HEOPTAaHUYECKUX COCITMHECHUH,
OKHCJIIUTCIIb 1 BOCCTAHOBUTCJIb, HPUHAAJIC)KKHOCTL BCIICCTB K PA3JIMYHBIM KJIaCCaM OPraHUYCCKUX
COCIUHCHHI,

° Xapakmepu3zoéams: >JIEMEHTHl MaJIbIX MEPUOJIOB MO UX MOJIOKEHHUIO B IEPUOAUYECKON CUCTEME
JI..MenneneeBa; oOmKMe XMMHYECKHE CBOMCTBA METAJIOB, HEMETAJJIOB, OCHOBHBLIX KIJIACCOB
HEOPraHWYECKUX M OPraHUYECKUX COCIMHEHUN; CTPOCHHE M XMMHYECKHE CBOMCTBA M3YYEHHBIX
OpraHUYEeCKUX COCTUHEHUM;

. 00BACHAMY: 3aBUCUMOCTb CBOMCTB BEIIECTB OT UX COCTAaBAa M CTPOCHHUS; MPUPOIY XUMUUYECKOU
CBsI3U (MOHHOM, KOBAJIEHTHOM, METAJTMYECKOH ), 3aBUCHUMOCTh CKOPOCTH XUMHUYECKON PEaKIUU U
MIOJIOKEHUSI XMMUYECKOTO PaBHOBECHUS OT Pa3IUYHBIX (PaKTOPOB;

L4 8bINOJIHAMb XUMUYECKUIL IKcnepumernm 110 PACIIO3HABAHUTIO Ba)KHEHIIIHX HCOPraHN4YCCKUX U
OpPraHn4€CKNX BCIICCTB,

o npo6oOUmMsp CaMOCTOSITENIbHBIN MMOMCK XUMHUYECKON MHPOPMAIMHN C UCIOIB30BAHUEM PA3IUYHBIX
MCTOYHUKOB (HayYHO-TIOMYJISIPHBIX W3JJaHUH, KOMITBIOTEPHBIX 0a3 TaHHBIX, pecypcoB VHTepHeTa);
UCIIOJIb30BaTh KOMIBIOTEPHBIE TEXHOIOTHH 1J11 00pabOTKH U Mepeadn XuMUIeckoi HHpopMaun
U €€ IPEJICTABJICHUS B PAa3IMYHBIX (opMax;



HO.J'Iy‘l]/IT BO3MOKHOCTb HAYYMTCH:

00BSACHEHHST XUMHYECKUX ﬂBHeHHﬁ, MPpOUCXOAAIINX B IIPUPOJC, GBITy " Ha ITPOU3BOACTBE;

onpeneneHHﬁ BO3MOXHOCTHU HpOTeKaHI/IH XUMHNYCCKUX HpeBpaH_[eHI/Iﬁ B paSJII/I‘-IHI:IX yC.HOBI/ISIX n
OIIEHKH MX ITOCJICIACTBHI;

HKOJIOTMYECKH IPaMOTHOI'O TIOBEJICHUS B OKPYKAIOIIEH cperie;

OLICHKH BIUSHUS XMMHUUECKOT'0 3aTPSI3HEHUS OKPY Kalollel Cpe/ibl Ha OPraHU3M YeJIOBEeKa U Ipyrue
KUBBIC OpPTraHU3MBI,

O6e3omacHOro oOpalieHUsi ¢ TOPIOYUMH W TOKCHYHBIMH BELIECTBAMH, J1a0OpaTOPHBIM
000pyI0BaHUEM;

MPUTOTOBJICHUS PaCTBOPOB 33JJaHHON KOHIIEHTPALIMU B OBITY U Ha MMPOU3BOJICTBE;

KPUTHYECKOW OIICHKH JIOCTOBEPHOCTHM XHMHMYECKOW HH(MOpMAIMM, TMOCTYMAOMEH U3 pa3HbIX
HCTOYHUKOB.

B pesyabTare n3yuenust yueOHOro npeamera «XuMus» Ha YPOBHe CpeJHero odmero oopa3oBanus

BBINNYCKHHK 11 Kjacca Hay4YuTCH:

pacKpbIBaTh Ha MIpUMEpaxX PoJib XUMUHU B (POPMUPOBAHUU COBPEMEHHOW HAYYHOM KapTHHBI MHUpa
Y B IPAKTHYECKOH IeATEIHbHOCTH YEIIOBEKA;

JIEMOHCTPHUPOBATH HA MIPUMEPAX B3aUMOCBS3b MEXIY XUMHUEH U JPYTUMHU €CTECTBEHHBIMU
HayKaMH;

pacKphIBaTh HAa MpUMEPaAX MOJIOKEHHS TEOPUH XUMUYECKOTo cTpoeHus A.M. bytiepoBa;
nmoHuMath ¢uzndeckuii cMpica Ilepuonnueckoro 3akona JI.J1. MenneneeBa m Ha €ro OCHOBE
O6’b$ICHSITI> 3aBUCUMOCTH CBOﬁCTB XUMHUYCCKUX DJIECMCHTOB U 06pa3OBaHHLIX MU BCHICCTB OT
AJIEKTPOHHOTO CTPOCHHS aTOMOB;

OOBSACHSITH MPUYUHBI MHOTOOOPa3Hus BEIIECTB Ha OCHOBE OOIIMX MPEACTABICHUH 00 MX COCTaBe U
CTPOCHHUH,

MPUMEHITh TPaBWJIA CHCTEMATHUYECKOH MEXKIyHAPOJHOW HOMEHKIATyphl Kak CpeacTBa
pasnuyeHus U UAeHTU(UKAIIUN BEIIECTB 10 UX COCTaBY M CTPOCHUIO;

COCTABJISATh MOJIEKYJISIPHBIE M CTPYKTYPHbIE (POPMYIIBI OPraHUYECKUX BELIECTB KaK HOCHUTEINIEH
nH(pOpMaMi O CTPOCHUHM BEIIECTBA, €T0 CBOMCTBAX M MPUHAIJIEKHOCTH K OIPEACICHHOMY
KJIACCY COCIMHEHUN;

XapaKTepU30BaTh OPraHMYECKUE BEIIECTBA MO COCTaBY, CTPOCHHUIO M CBOMCTBAM, YCTaHABIIUBATh
HpI/I‘-II/IHHO-CJIe,Z[CTBCHHBIG CBs3U MC)K,Hy JaHHBIMHA XapaKTepI/ICTI/IKaMI/I BCIICCTBA,

MPUBOIUTH IPUMEPHI XUMHUUYECKUX PEAKIIMM, PACKPHIBAIOIINX XapaKTePHbIC CBOMCTBA TUITUYHBIX
HpCHCTaBHTeHCﬁ KJIaCCOB OpFaHI/I‘-ICCKI/IX BCIICCTB C LICJIIBKO UX I/I,Z[GHTI/I(l)I/IKaLII/II/I )41 OG’bHCHeHI/IH
00J1acTH TPUMEHEHNS,

MIPOTHO3UPOBATH BO3MOKHOCTh MPOTEKAHUS XMUMHUUYECKUX PEAKI[Mii Ha OCHOBE 3HAHWUW O THIax

XUMHUYECKOH CBSI3U B MOJIEKYJIaX PeareHTOB U UX PEaKLMOHHON CIIOCOOHOCTH;
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® ICIIOJIb30BATh 3HAHUA O COCTABE, CTPOCHUHN M XMMHUECKUX CBOMCTBAX BEIIECTB 1Ji O€3011acHOTO
MPUMEHEHHUS B IPAKTUUECKON AESITETbHOCTH;

® T[PUBOAUTH MPUMEPHI MPAKTUYECKOTO HCIIONB30BAHMS TPOIAYKTOB IepepadoTKu HedTH U
MIPUPOJIHOTO Ia3a, BEICOKOMOJIEKYJISIPHBIX COEIUHEHHH (OTUATUIIEHA, CHHTETHUECKOT 0 KayuyKa,
alleTaTHOTO BOJIOKHA);

® [IPOBOJUTH OIBITHI IO PACTIO3HABAHUIO OPTAaHUYECKUX BEIECTB: TIUIEPUHA, YKCYCHOU KUCIIOTHI,
HEMpEeIeIbHBIX KUPOB, TIIIOKO3bI, Kpaxmaja, OCTKOB — B COCTaBe MUIIEBBIX MPOIYKTOB U
KOCMETHYECKHUX CPEJICTB;

e BIAJCTh MpaBUIAMH M TpueMaMu Oe30macHOM paboThl ¢ XUMHYECKMMH BEIIECTBAMHU U
J1a00paTOPHBIM 000PYIOBAHUEM;

® YCTAaHABIIMBATh 3aBHCUMOCTh CKOPOCTH XHMMHYECKOM pEakIuu MU CMEHICHUS XUMHYECKOIro
paBHOBECHSI OT PA3IMYHBIX (PAKTOPOB C IIEJIBIO ONPEACTIECHUS ONTUMAIBHBIX YCIOBHM MPOTEKAHUS
XUMHUYECKHUX MPOIECCOB;

® [PUBOAUTH MPUMEPHI THIPOIN3A COJICH B TTOBCETHEBHOM KU3HU YEIIOBEKA;

® T[PUBOAUTH  TPUMEPHl  OKHUCIUTEIbHO-BOCCTAHOBUTENBHBIX  peakluil B  MPUPOJAE,
MIPOM3BOJICTBEHHBIX MPOIIECCaX U KUZHEAEATEIbHOCTH OPraHU3MOB;

® T[PUBOJAUTH MPHUMEPHl XUMHUYECKHX PEAKINi, PAaCKPBIBAIOIIUX OOIIMEe XUMHUYECKHE CBONCTBA
MPOCTHIX BEIIECTB — METAJUIOB U HEMETAJLIOB;

® T[POBOJUTH PACUYEThl HA HAXOXKJECHUE MOJCKYISIpPHOU (POpPMYyINBI yrieBoaOpoAa MO MPOAYKTaM
CTOpaHHUA U 10 €r0 OTHOCUTENIBHOMN MIOTHOCTU U MAaCCOBBIM JIOJISIM 3JIEMEHTOB, BXOJSAUINX B €T0
COCTaB;

e BIAJCTh MPAaBUIAMU OE30MACHOTO OOPAICHUS C €AKUMU, TOPIOYHMHU ¥ TOKCHYHBIMH BEIIECTBAMH,
CpeacTBaMu OBITOBON XUMUU;

® OCYIIECTBJIATH TOUCK XUMHYECKOH WHPOpPMAIMM TIO Ha3BaHUSAM, HICHTU(PUKATOPAM,
CTPYKTYpPHBIM (hOpMysIam BEIIECTB;

® KpUTUYECKH OIICHMBAThb M WHTEPIPETHPOBATh XMMHUUYECKYI0 HH(OpPMAIHIO, COAEpKAIIylocs B
COOOIIEHUSX CpPEACTB MaccoBOil MHpopMauu, pecypcax VHTepHeTa, HaydHO-IIOMYJSPHBIX
CTaThsIX C TOYKU 3PEHUS €CTECTBEHHO-HAYUYHON KOPPEKTHOCTH B LIEJSAX BBISIBICHUS OLIMOOYHBIX
Cy)KJIeHUl U (popMuUpoBaHUs COOCTBEHHOM MMO3HIIHH;

® [IPEACTaBIATh IYTH pEHICHHS T[JIOOANBHBIX MPOOIEM, CTOSIIUX TMEpea YeIOBEUYECTBOM:

9KOJIOTMYCCKUX, SOHEPTCTUICCKUX, ChIPEBBIX, U POJIb XMMHHU B PCHICHUHN 3TUX npo6neM.

BBIHyCKHI/IK MOJYYUT BO3MOKHOCTb HAYYMTHCH:



WUTIOCTPUPOBATh HA IpUMEpax CTAHOBJICHHE U SBOJIIOIMIO0 OPraHUYeCKOM XUMUU KaK HayKHd Ha
Pa3IMYHbIX UCTOPUYECKHX dTalax ee pa3BUTHS,

UCIOJIb30BaTh METOJbl HAYYHOTO TIO3HAHUS TPHU BBIIOJHEHUU TPOCKTOB U  y4eOHO-
UCCIIEIOBATENbCKUX 3a/1ad MO0 HM3YYEHHIO CBOMCTB, CMOCOOOB MONYYEHHS W pacro3HaBaHUS
OpPraHUYECKUX BEIIECTB;

OOBSICHATH MPUPOAY U CHOCOOBI 00pa30BaHUS XUMHUYECKOW CBSI3U: KOBAJICHTHOU (TOJSPHOM,
HETOJSIPHON), MOHHOW, METAJUIMYECKOM, BOJAOPOJHONW — C LEIbI0 ONpPEAENCHUS XUMUYECKOU
AKTUBHOCTH BEIIECTB;

YCTaHABIIMBATh T€HETUUYECKYIO CBSA3b MEXAY KJIacCaMU OPTaHUYEeCKUX BEIIECTB 1Ji1 000CHOBAaHUS
MPUHIMITAATEHOW BO3MOKHOCTH TOJYUYEHHs] OpraHMYECKUX COEAMHEHUH 3a/laHHOTO COCTaBa U
CTPOCHHS;

YCTaHABIIMBATh B3aMMOCBS3H MKy (DaKTaMH U TEOPUEH, MPUIUHOMN U CICICTBUEM IIPH aHAIH3E
MpOOJIEMHBIX CUTyallMid M OOOCHOBAaHUM NPUHUMAEMBIX PEHICHHH Ha OCHOBE XMMHYECKUX

3HAHUN.



Conep:xanue tem yueOHOro nmpeamera. 10 kiace
Tema 1
BBenenue
Teopusi cTpoeHnst oprannyecKux coeuHeHui (4 u)
[Ipenmet oprannyeckoit xumun. CpaBHEHUE OPTaHUYECKUX COCTUHEHHI C HEOPTaHUYECKUMHU.
[IpupoHble, ICKYCCTBEHHBIE M CUHTETHUYECKUE OPraHUYECKUE COCTMHEHUSI.

BaneHTHOCTE. XMMHUYECKOE CTPOCHUE KaK MOPSIOK COEAUHEHNS aTOMOB B MOJIEKYJIE COTJIACHO MX
BaJICHTHOCTH. OCHOBHBIE MTOJIOXKEHUS TEOPUU XUMHUUYECKOTO CTPOECHUSI OPTaHUYECKUX COCTUHEHUM.
[ToHsiTHE O TOMOJIOTUY ¥ TOMOJIOTaX, H30MEPUHU U U30Mepax. XUMUYecKue GopMyJsIbl U MOJEIH
MOJIEKYJI B OPraHMY€CKON XUMHUH.

JdemoncTpauuu. Moenu MOJIEKyJI TOMOJIOTOB M U30MEPOB OPTAaHUYECKUX COCTUHEHUN.

Tema 2

YriaeBoaopoabl U X NPUPOAHbIE UCTOYHUKH (20 u)

ITpuponnsiii ra3. Ankansl. [Ipupoanslii ra3z kak Tomiuso. [IpenmyiecTsa npupoIHOro raza nepes
ApYruMU BUJaMu ToruirBa. CocTaB IPUPOJHOTrO rasa.

A 71K a H bl: TOMOJIOTHYECKUH Psifl, ©30MEPUSI U HOMEHKIIATypa aJIKaHOB. XMMUYECKHE CBOWCTBA
aJIKaHOB (Ha MpUMeEpe METaHA U 3TaHa): TOPEHUE, 3aMEIEHUE, PA3JI0KEHUE U JETUIPUPOBAHUE.
[IpumeHeHne alkaHOB Ha OCHOBE CBOMCTB.

A 11K € H bl. DTUJIEH, €r0 NOoJydyeHHUe (JIETUIPUPOBAHUEM dTaHa U IeruIpaTaliell ATaHojIa).
XuMuYecKre CBOMCTBA ATHIIEHA: TOPEHHE, KaYeCTBEHHbIE peaklnu (o0eciBeurnBaHe OPOMHOM BOJIbI U
pacTBopa MepMaHraHarta Kajius), Tuaparanus, noiuMmepusanus. [lonustunen, ero cBoiicTsa u
npuMmeHeHue. [IpumeHenne 3TuieHa Ha OCHOBE CBOMCTB.

AnkangueHs UM Kayduyku [lorsrue 06 ankaaneHax Kak yrieBoJ0pOAax C IBYMs IBOWHBIMH
CBSI3SIMU. XMMHUYECKHE CBOMCTBA OyTaaueHa-1,3 u uzonpeHa: odecrBeunBaHuEe OPOMHOM BOJIBI
nojMMepu3anus B kayuyku. Pe3una.

A 71K ¥ H bl. AIETHIEH, €r0 MOoJTy4YeHHEe MUPOIU30M MEeTaHa U KapOUIHBIM ClIOCOO0M. XUMHUYECKHE
CBOHCTBa alleTHJIEHA: TOPEHKE, 0OecIBeUnBaHNuEe OPOMHOMN BOJIBI, MPUCOEAUHEHHE XJIOPOBOJOPOIA U
ruaparanus. [[puyMeHenne aleTuieHa Ha OCHOBE CBOMCTB. Peakuys noimMepu3aui BUHUIXJIOPHIA.
[ToMMBUHUIXJIOPHUI U €r0 IPUMEHEHHUE.

b e u 3 0 1. [Tonmyuenue GeH3071a U3 TeKCaHa U aneTUiIeHa. XMMUYECKHE CBOMCTBA OE€H30J1a: TOPEHHe,
raJJoreHUpOBaHue, HUTpoBaHue. [Ipumenenue OeH3051a HA OCHOBE CBOMCTB.

H e ¢ T 5. CoctaB u nepepadotka Hepru. Heprenpoaykrsl. beH3nH u nmoHsTHE 00 OKTAHOBOM YHCIIE.

JdemoncTpauuu. ['openue merana, 3TuiieHa, anetuieHa. OTHOLLIEHHE METaHa, STUIIeHA, alleTUJICHA U
OeH30J1a K pacTBOpY MEepMaHraHata Kajms 1 OpoMHoi Bojie. [lomydenne sTunena peakiuen
JETUPATAIIMU ITAHOJA U JCTIOIMMEPU3ALIMHU TIOTUITUIICHA, alleTUIICHAa KapOUTHBIM CIIOCOOOM.
PasnoskeHnne kayuyka npu Harp€BaHWH, UCIIBITAHUE IPOJYKTOB PA3JI0KEHHUS HA HENPEAEIbHOCTD.
Konnekuust 06pasnoB HedTH U HEPTETIPOTYKTOB.

JlaGopaTtopHbie onbIThI. 1. OnpeaeneHne 3IEMEHTHOTO COCTaBa OPraHUYECKUX COCAMHEHUM. 2.
W3rorosneHune Moieneil MOJIEeKyI yriaeBoaopoaoB. 3. OOHapykeHHe HenpeAeabHbIX COeTMHEHUN B
x’uakux Hedrenpoaykrax. 4. [lomydenue u cBoicTBa aneruieHa. 5. O3HaKOMJICHUE C KOJUICKITUEH
«HedTp 1 poayKTHI e mepepaboTKM.

KonTpoabHas padora Ne 1 o teme: «YTI€BOIOPOAbI U UX MPUPOAHBIE HCTOUHUKH

IpoexTpi: 3aragounsiii yriepoa. Hedts u HepTepOaYKTHI.

HUcnoan3oBanue UKT: [Tpezentanus «IIpupoausiii raz» [Ipesentanus «YTiieBoAOPOAbI B ) KU3HU
yenoBeka» [Ipesenranus «HedpTo»

Tema 3

Kucaopoacoaepxamme oprannyeckue COeIMHEHUsI U MX NPUPOJHbIE HCTOYHUKHU (20u)
EAMHCTBO XMMHYECKOM OPraHU3alMU KUBBIX OPraHU3MOB. XMUMUYECKHUM COCTAB KUBBIX OPraHU3MOB.

C 1 u p T bl [Tonyuenne sTaHona OpoKEHUEM TIIOKO3bI U TUApaTanuei stwieHa. [ uapokcuibHas
rpynma kak GpyHKIuoHaneHas. [IpeacTaBieHne o BOJOPOAHON CBsI3U. XUMHUECKHE CBOMCTBA ATAHOJIA!
rOpeHwHe, B3aNMOJICHCTBIE ¢ HATpUEM, 00pPa30BaHME MPOCTHIX U CIIOXKHBIX 3(UPOB, OKUCIICHHE B
anpaerun. [ I[puMeneHue sTaHona Ha OCHOBE CBOMCTB. AJIKOTOJIU3M, €0 MOCIEACTBHS U
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MpeAYpEexKACHHE.

[TonsATHE O IpEeAEeTbHBIX MHOTOATOMHBIX CIIUPTAX. [ JTMIIEPUH KaK MPEICTaBUTEIh MHOTOATOMHBIX
cnupToB. KauecTBeHHas peakuysi HA MHOTOaTOMHbIE CIUPTHL. [IpuMeHeHne rimnepuHa.

Kamenun it yrons @ en o Kokcoxumuueckoe mpou3BOJACTBO U ero npoaykius. [lonyyenue
(beHona KOKCOBaHHMEM KaMEHHOTo yris. B3auMHoe BiusiHuE aTOMOB B MOJIeKyJie ¢eHoa:
B3aMMOJICHCTBHE C TUAPOKCHIOM HATPHs U a30THOM KucioTo. [lonmukonaencanus ¢enomna ¢
dbopmanpreruoMm B peHosohopManbaeTHIHYI0 cMoity. [IpumeHneHue ¢heHona Ha OCHOBE CBOMCTB.

A nbaeruabl [lonydeHue anbaeruioB OKUCIEHUEM COOTBETCTBYIOLIUX CIMPTOB. XUMHUECKUE
CBOMCTBA aJIbJAECTHU/IOB: OKUCIIEHUE B COOTBETCTBYIOILYIO KHCIIOTY U BOCCTAHOBIICHUE B
COOTBETCTBYIOMUHN cupT. [IpuMenenne hopManbaeruaa u areTanbaeruaa Ha OCHOBE CBOICTB.

Kap6ounoBbie kucio bl [lonmyuyeHne kapOOHOBBIX KHCIOT OKUCICHUEM aJIbJIETH/IOB.
XUMHUYECKHE CBOMCTBA YKCYCHOW KHUCIIOTHI: OOIINE CBOMCTBA C HEOPraHMYECKUMH KHCIOTaMH U
peaknus dTepudukanuu. [I[puMeHeHne yKCycHOM KUCITOTHI HA OCHOBE CBOMCTB. BhICIIne KupHbIe
KHMCJIOTBI Ha IPUMEpE NaJIbMUTUHOBOM U CTEAPUHOBOM.

Cnoxubie >bupbl U XK uD bl [lomydeHne cnoxxHBIX 23PUPOB peakiueit 3TepuduKaImm.
Croxuble 3¢upbl B IPUPOJIE, X 3HaUeHHE. [[puMeHeHne cIoXKHbBIX 3(UPOB HA OCHOBE CBOMCTB.

XKupsl kak crnoxkHbie 3¢Upbl. XUMHUECKHUE CBOICTBA JKUPOB: TUAPOIIN3 (OMBUICHHE) U THAPUPOBAHNE
KUIKUX KUPOB. [I[puMeHeHre KupoB Ha OCHOBE CBOMCTB.

Y rieBo abl YriaeBoasl, X KiaccupuKaiysa: MOHOcaxapuabl (TJI0K03a), Iucaxapuabl (caxaposa) u
noyicaxapusl (Kpaxmai U 1eJUTI0103a). 3HaueHue yrieBOA0B B JKUBOW MPUPOJIE U B KU3HH YETIOBEKA.

['roK03a - BEMEeCTBO C IBOUCTBEHHOW (PYHKITMEH - alIbIETHAOCTIUPT. XUMHUYECKHUE CBOWCTBA
TJIIOKO3bI: OKMCJIEHUE B INIIOKOHOBYIO KHCIJIOTY, BOCCTAaHOBIICHHE B COPOUT, OposkeHue (MOJIOYHOKUCIOE
u criupToBoe). [I[pumenenne rIroKo3bl Ha OCHOBE CBOMCTB.

Hucaxapubl 1 nonucaxapuibl. [loHsTHE 0 peakuusX MOJIMKOHACHCAIIMN U TUAPOIIU3a Ha IPUMEPE

B3aMMOIPEBPAIIEHHH: TIFOKO3a <= MOJIMcaxapul.

JdemoncTpanuu. OkucieHre cnupTa B anpaerua. KauectBeHHas peakiys Ha MHOTOATOMHBIE CIIUPTHI.
Komnexmus «KamMeHHBIH yroib ¥ MPOAYKTHI €ro nepepadboTkuy. PactBopuMocTts GeHoma B BoJIE PU
0OBIUHOM TeMIiepaType u npu HarpeBaHuu. KadectBeHHble peakinu Ha deHod. Peakius «cepeOpsHOTO
3epKajiay ajbJErHI0B U II0K03bl. OKUCIIEHNE albIETHI0B U IIIFOKO3bI B KUCIIOTHI C IIOMOILBIO
ruapokcuaa meau (I1). Tlomydenne ykCyCHO-3THIIOBOTO U YKCYCHO-U30aMIIIOBOTO 3(hupoB. Kostekius
s¢upHBIX Macen. KauecTBeHHas peakuus Ha KpaxMad.

JlaGopaTtopHble onbIThI. 6. CBOKCTBA ATUIIOBOTO cniupTa. 7. CBoMcTBa riuiepuHa. 8. CBoWcTBa
dbopmansaeruaa. 9. CoiictBa ykcycHO# kucioTel. 10. CBoiicTBa xxupoB. 11. CpaBHeHHE CBOICTB
pacTBOPOB MbLJIa U CTUPAIBHOTO Nopoika. 12. CBolicTBa ritoko3sl. 13. CBoiicTBa Kpaxmarna.
KonTpoabsnas padora Ne 2 no teme: «Kucinopoaocoaepxalye OpraHn4ecKiue CoeAMHEHNUS
IIpoekThI: «DTOT AypMaHSAIINUNA U O0KUTAIOIINH. ..» (ITHIJIOBBIN CIUPT).3HAYCHUE YTIICBOIOB.
Hcnoav3oBanne UKT: [Ipesentanus «Yraesoas», CD «BupryanbHas nadoparopus»

[IpezenTanus «Cnuptoh»

Tema 4

A3oTcoaeprkaiiye coeJMHEHNsI M UX HAXO0KIeHUE B 'KUBOW npupojae (8u)

A M u H bl [lonstue 06 amuHax. [Toxydyenue apoMaTHUECKOro aMHHA - AaHWIMHA - U3 HUTPOOEH30171a.
AHWINH KaK OpraHn4yeckoe ocHoBaHUE. B3anMHOe BiIHsiHIE aTOMOB B MOJIEKYJIe aHUJIMHA: OcabiaeHue
OCHOBHBIX CBOMCTB M B3aMOICHCTBHE ¢ OpoMHOI BoJ10M. [IpuMeHeHne aHnIMHA Ha OCHOBE CBOMCTB.

AMUHOKUCIOT bl [lodydeHre aMUHOKUCIOT U3 KapOOHOBBIX KUCIIOT U TUAPOIIN30M OEIKOB.
XUMHUYECKUE CBOMCTBA aMUHOKHCIIOT KaK aM(OTEPHBIX OPraHMYECKUX COCAMHEHUI: B3aMOACHCTBHUE
CO LIeJIoYaMH, KUCIOTaMU U JIPYT ¢ ApYroM (peakuus noiukonaeHcamnuu). [lentunnas cBsa3p u
nosunenTuabl. [[puymeHeHre aMruHOKUCIIOT Ha OCHOBE CBOMCTB.

b e 1 x u. [lonydyenune 6enkoB peakiueil MOJUKOHIEHCAIIMA aMUHOKHUCIIOT. [lepBrudHas, BTopuyHas 1
TPETUYHAsI CTPYKTYPbI O€JIKOB. XMMUYECKHE CBOWCTBA OCJIKOB: TOPEHUE, JICHATypalys, TUIPOIIU3 U
LBETHBIE peakuu. buoxumuueckue pyHKIUN OEIKOB.

I'eneTnyeckas cBs3b MEXKY KJIACCAMHU OPraHUYECKUX COCIUHEHUMN.

Hyxnennoseie kuciaotel. CHHTE3 HYKJICMHOBBIX KUCIIOT B KJIETKE U3 HYKJICOTH0B. OOl miiaH
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ctpoenus HykieoTuaa. Cpasaenue ctpoenus u pynknuit PHK u JIHK. Posib HykIIeMHOBBIX KUCTIOT B
XpaHEHUU U Mepeaaue HacleACTBeHHON nHpopMaruu. [ToHsTHE 0 GHOTEXHOIOTHH U T€HHOM
WHXEHEPUH.

JdemoncTpanmnu. B3aumoaercTBue aMMuaka M aHWJIMHA C COJITHOM KUCIIOTOM. Peakuus aHuamHa ¢
OpomHOI BoIOH. JlokazaTenbcTBO HAMMYUS (YHKIIMOHAIBHBIX TPYIII B PACTBOPaX aMUHOKHUCIIOT.
PactBopenue u ocaxaenue 6enkoB. [[BeTHbIe peakiiy 0eIKOB: KCAHTOIIPOTEHHOBAS 1 OMypETOBasl.
I'openne ntuubero nepa u mepctsinod HUTH. Monens mosekyinbl JIHK. ITepexoasi: aTaHOon —> 3THIIEH
ATUICHTIIMKONIb —> ATHIEHIUKOAAT meau (II); stanon —»3Tanans —> 3TaHOBask KMCIOTA.
JlaGopaTopHble onbIThI. 14. CBolicTBa OENKOB.

IIpakTuyeckasi padora Nel. nentudukanys opraHndecKuX COSAMHCHUH.
Ucnonv3zoBanne UKT: IIpezenTanus «AMHUHBI), IPEe3EHTALN «AMUHOKHCIOTHI»
Tema S
Buosoruvyeckn akTuBHbIE OPraHNYecKue coeJuHeHus (8 u)

® e pMe HT B DepMEHTHI KaK OMOJOTHYECKHE KaTaTU3aTOPhl OSIKOBOM mpupoabl. OCOOEHHOCTH
¢dbyHkuonupoBanus pepMeHToB. Poib pepMEHTOB B KU3HEEATEIBHOCTH KUBBIX OPTraHU3MOB H
HapOJHOM XO35ICTBE.

B u 1 awmu H bl [loustue o Butamunax. Hapymienusi, cBI3aHHbIe ¢ BATAMUHAMU: aBUTAMUHO3BI,
TUIMOBUTAMUHO3bI U THIIEpBUTAaMUHO3bL. Butamun C Kak npeacTaBUTENh BOJOPACTBOPUMBIX BUTAMUHOB
Y BUTAMHUH A Kak MPeJCTaBUTEIb KUPOPACTBOPUMBIX BUTAMHUHOB.

I o p M 0 H bl [loHATHE O TOPMOHAX KaK T'yMOPAJIbHBIX PETYIATOPAX KU3HEIEATEIbHOCTH KHUBBIX
opranu3mMoB. HCYIWH U aJipeHaNINH KaK MpeacTaBuTeIn ropMoHoB. [Ipodunaktuka caxapHoro
nuadera.

JlekapcTBa. JlekapcTBeHHAst XUMUS: OT HATPOXUMHUU IO XUMHUOTEpAUU. ACUpUH. AHTHOMOTHKHI
u qucOakrepuol3. Hapkotuaeckue BemecTa. Hapkomanus, 6opb0a ¢ Hel u mpodrtakTika.

JeMoncTpanun. Pa3noxenne nepokcuia BOAOPOAa KaTanazoil ChIporo Msica M ChIporo KapTroders.
Komnexnust CMC, coneprkantux 3H3uMbl. McnibiTanue cpeapl pactBopa CMC nHIUKATOPHOM OyMaroi.
Nnmoctpanuu ¢ potorpadusiMu >KUBOTHBIX ¢ pa3IMdHbIME (popMamMu aBUTaMUHO30B. Konekiust
BUTaMUHHBIX IpernaparoB. McnbiTanue cpeabl pacTBOpa aCKOPOUHOBOM KUCIOTHI MHAUKATOPHON
Oymaroii. McnibITanue ante4Horo npemnapara HHCyJIMHa Ha 6enok. JlomamHss, nabopaTopHas u
aBTOMOOMIIbHAA allTeyKa.

IIpoexTsi: BemiecTBa )XU3HU: BUTAMHHBI, TOPMOHBI 1 (JEPMEHTHI.

HUcnoanzoBanue UKT: [Tpezenrtanus «Mup moauMepoBy
Tema 6

HUckyccTBeHHbIE U CHHTETHYECKH e MOJTUMeEPHI (8 )

MckyccTBeHHBIE MOJHUM e P bl [lolydeHrne MCKyCCTBEHHBIX MOJUMEPOB, KaK MPOAYKTOB
XUMHUYECKON MOIU(UKALIUY TPUPOJTHOTO MOJUMEPHOTO ChIpbsi. ICKyCCTBEHHBIE BOJIOKHA (alleTaTHBIM
LIEJIK, BUCKO3a), UX CBOMCTBA U IPUMEHEHUE.

CuHTeTHUYEeCKHUE MOJUMep bl [lodydeHre CHHTEeTHYECKHX TOJUMEPOB PEAKIUSIMU
MOJIMMEPU3ALMHU U TTOJIMKOHIeHCcanK. CTPYKTypa MOJIMMEPOB JIMHEHHAs!, pa3BETBIICHHAS U
npocTpaHcTBeHHad. [IpencTaBuTen CHHTETUYECKUX TIACTMACC: MOJMATUIIEH HU3KOTO U BBICOKOTO
JABJICHUS, TTOJIUIIPONUIICH U MOAUBUHUIXJIOPUA. CHUHTETUYECKUE BOJIOKHA: JIABCaH, HUTPOH U KalpoH.

Jdemoncrpanmnu. Kouiekuus miactMace v u3eanid u3 Hux. KoJiseKium nCKyCCTBEHHBIX U
CUHTETUYECKU BOJIOKOH M M3AeHi U3 HUX. Pacrno3HaBaHre BOJIOKOH MO OTHOILLIEHUIO K HATPEBAHUIO U
XUMHUYECKU PEaKTUBaM.

JlaGopaTopHble onbIThI. 15. O3HaKOMIIEHHE C 00pa3aMH IIacTMacc, BOJIOKOH M Kay4yKOB.

IpakTuyeckas padora Ne2. Pacrio3HaBaHuE MJIaCTMACC U BOJIOKOH.

Hrorosasi koHTpOJILHasi padoTa Ne3
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Conep:xanue TeM y4eOHOI0 IpeaMeTa

11 knace
Tema 1

Crtpoenne atoma u nepuogudeckuii 3axon [{. U. MengeseeBa (6 4)

OCHOBHBIE CBEJJEHHUSA O CTPOEHHUHU aTOM a. SaApo: NpOTOHBI U HEUTPOHBI. 130TOMBI.
DNEeKTPOHBI. DIIEKTPOHHAS 000JI09Ka. DHEPTeTHUECKUi ypoBeHb. OCOOCHHOCTH CTPOCHUS
ANEKTPOHHBIX 000JI0UEK ATOMOB AJIEMEHTOB 4-TO M 5-T0 MEepUOI0B epruoandeckoit cucremsr J1. 1.
MenneneeBa (mepexoaHbIX JIeMeHTOB). [ToHsTHE 00 OpOUTANIAX. S- I p-OpOUTATH. DICKTPOHHBIC
KOH(UrypaIyyu aTOMOB XUMHYECKUX HJIEMEHTOB.

[Tepuonuueckuit 3akon . U.MeHnneneeBa B CBETE YUYCHUST O CTPOECHUHU
aT oM a. OrkpsiTue J. 1. MenaeneeBbIM Nepuoin4ecKoro 3aKoHa.

[Tepunonnueckas cuctema xumMuieckux 3meMenToB J1. M. Menneneena - rpaduueckoe oToOpakeHue
MEPUOJNYECKOro 3aKkoHa. DU3NUECKU CMBICI IOPSAIKOBOrO HOMEPA MIEMEHTa, HOMEpa MepHoa U
HOMepa rpynibl. BaneHTHbIe 351eKTpoHbl. [IprunHbl H3MEHEHNs CBOWCTB 3JIEMEHTOB B IIEPUOJIAX U
rpynnax (TjaaBHBIX HOATPYIIAX).

[TonoxxeHue BOIOPOIa B MEPUOAUUECKON CUCTEME. 3HAUEHUE MEPUOIUYECKOTO 3aKOHA 1
MIEPUOANYECKON CUCTEMBI XMMUYECKUX 3JIeMeHTOB [I. 1. Menneneesa [uis pa3sBUTHs HAYKU U
IMOHUMAaHUS XUMHUYECKOW KApTUHBI MUDA.

JemoHcTpanuu. Pazanunbie GopMbI IEPHOIMUECKON CHCTEMBI XUMUYECKHX 31eMenToB 1. .
Menneneena.

JlaGopaTopHsiii onbIT. 1. KoHCTpyHpOBaHUEe NEpUONUECKOM TaOIUIIBI 3JIEMEHTOB C
WCIIOJIb30BAaHUEM KapTOYEK.

Hcnoan3zoBanne UKT: npezentanus «CtpoeHue aroMay, BuaeopmibM «Benukuil 3aKoH»
IIpoekt: «Mmenem /. 1. MenneneeBa»

Tema 2

Ctpoenue BemecTBa (19 4)

NounHass xumuuyeckas cBs3b. Karnonsl u annonsl. Kiaccuduxanus nonos. Monnsie
KpUCTaJUIMYECKUE pemeTku. CBOKCTBA BEIIECTB C 3TUM TUIIOM KPUCTAIUIMYECKUX PEIIETOK.

KoBaneHTHasd XUMHuUYecKasd CBs3b. DJIEKTPOOTPULIATENLHOCTD. [lonspHas u HenoasspHast
KOBJICHTHBIE CBSA3U. J{umoms. [1oaapHOCTE CBS3HM M MOJISAPHOCTHh MOJIEKYIbl. OOMEHHBIN U JOHOPHO-
aKIENTOPHBIM MEXaHN3Mbl 00pa30BaHMsI KOBAJCHTHOM CBSA3U. MOJIEKYIIspHBIC U aTOMHBIE
KpUCTAJUIMYECKUE pemeTki. CBOMCTBA BEIIECTB C 3TUMH TUITAMH KPUCTAIIMYECKUX PELIETOK.

MeTtannudyeckas XUMUUYecKas ¢BA3b. OcoOOEHHOCTH CTPOSHHS AaTOMOB METAJLJIOB.
Mertannnueckasi XMMU4ecKasi CBsI3b U METAJUIMUECKasl KpUcTajuinyeckas penierka. CBoOMCTBa BELIECTB C
3TUM THUIIOM CBSI3H.

BonopoagHas xumMmuueckas cBs3b. MeXMONEKyIIpHAsl U BHYTPUMOJIEKYJISIpHAS
BOJIOPOJIHAS CBSI3b. 3HAUEHHE BOJOPOIHOM CBSI3U AJI OpraHU3ali CTPYKTYpP OHMOMOIMMEPOB.

[T o1 u M e p bl [ImacTMacchl: TEpMOIIACTBI U PEAKTOILIACTBI, X MPEACTABUTEIN U IPUMEHEHHE.
Bonokna: npupoanblie (pacTUTEIbHBIE U )KMUBOTHBIE) M XUMUYECKUE (UCKYCCTBEHHBIE U CUHTETUYECKUE),
UX NPEACTaBUTEIN U IPUMEHEHHUE.

[a3000pa3HoOe COCTOSIHUE BelU[eCTBa. [pu arperaTHbIX COCTOSHUS BObI.
OcobeHHoctu cTpoeHus razoB. MoJsipHbIi 00beM ra3000pa3HbIX BEIIECTB.

[Tpumepsl ra3000pa3HBIX TPUPOIHBIX CMECEH: BO3MYX, PUPOIHBIN Ta3. 3arpsi3HeHHe aTMochepbl
(KMCIIOTHBIE TOK]U, TAPHUKOBBINA AP eKT) u 00prda ¢ HUM.

[TpencraBuTenu ra3000pa3HbIX BEIIECTB: BOAOPO, KUCIOPO, YIIEKUCIbIN ra3, aMMuak, 3TuiieH. Mx
NoJIy4eHre, coOOMpaHue U pacrlio3HaBaHHe.

XKunkoe coctossame BemecTBa. Bona. [Torpedienue Boabl B OBITY U HAa TPOU3BOICTRBE.
JKecTkocTh BOJBI M CITOCOOBI €€ YCTpaHEHHUS.

MunepasnbHbie BO/IbI, UX UCIOIb30BAHUE B CTOJIOBBIX U JIEUYEOHBIX LENSX.

Kunkne kpucTamisl 1 UX IPUMEHEHUE.

TBepnoe cocTosiHUE BellecTBa. AMopdHbIe TBepAblE BEIIECTBA B IPUPOJ]
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Y B KM3HM YEJIOBEKA, UX 3HAYEHUE U IpuMeHeHue. Kpucrammueckoe CTpOeHNE BEIIECTBA.

HucnepcHbie cucTeM bl [loHATHE O AMCTIEpCHBIX cucTeMax. [{ucniepcHas dasza u
nucnepcuonHas cpena. Kinaccudukanust AUCTIEPCHBIX CUCTEM B 3aBUCUMOCTH OT arperaTHoro
COCTOSIHUS IUCTIEPCHON CpeIbl U JUCTIEPCUOHHOM (a3bl.

['pyOonucnepcHble CUCTEMBI: AMYIIbCUU, CYCTIEH3UH, a3PO30JIH.

ToHKOUCTIEPCHBIE CUCTEMBI: I'€JIU U 30JIH.

CocTaB BemecTBAa U CM e C e . BemmecTBa MOJEKYJIIPHOTO U HEMOJIEKYJIIPHOTO CTPOCHHS.
3aKOH ITOCTOSIHCTBA COCTaBa BELIECTB.

[TonsiTue «10» M €€ pa3HOBUAHOCTH: MaccoBas (J10JIsI 3JIEMEHTOB B COCTUHEHUH, 10JI1 KOMIIOHEHTa
B CMECH - JIOJIs IPUMECEH, JT0JIsl paCTBOPEHHOTO BEIIECTBA B pacTBOpe) M oObeMHast. Jlons BbIxona
MPOIYKTA PEAKIIMH OT TEOPETUYECKH BO3MOXKHOTO.

JemoHcTpanuu. MoJens KpUCTAITMYECKON PelIeTKH XJiopuaa HaTpusi. OOpa3iisl MUHEPAJIoB ¢
WOHHOW KPUCTAJUTMYECKOW PEIIETKOM: KaIbIUTa, TaIuTa. MOAENIN KPUCTAIMYECKUX PEIIETOK «CYyXOro
TpAa» (WU nojaa), anMasa, rpadura (wim kBapua). Moaens monekynbl JJHK. O6pasis! mractmace
(benonodopmanbaeruHbIe, MOTUYPETAH, TOJUITUIICH, TIOTUITPOITUIICH, TTOJMBUHIIIXJIOPU) U U3ICIUS
u3 HuX. OOpasIlbl BOJIOKOH (IIEPCTh, MIETK, alleTaTHOE BOJIOKHO, KaIllPOH, JIABCaH, HEWIIOH) U U3JIENHS U3
HuX. O6pa31ibl HEOPraHUYECKUX MOJTUMEPOB (cepa MIacTHYecKas, KBapll, OKCHJ aTIOMUHHUS, TPUPOIHBIE
AJIFOMOCHJIMKATHI). MOZIeNTb MOJISIpPHOTO 00beMa ra3oB. Tpu arperaTHbIX COCTOSIHUS BO/bI. OOpa3Ibl
HAKUIU B YalHUKE U TpyOaxX LEHTPaIbHOTO OTOIIeHHs. JKeCTKOCTh BOJIbI U CLIOCOOBI €€ YCTpaHEHUSI.
[Tpubops! Ha KuAKUX KprucTawiax. O0pa3ibl pa3InIHBIX TUCIEPCHBIX CUCTEM: SMYIIbCHUI, CYCIICH3HIA,
aspo3sonei, reneit u 3o1ei. Koarymsmus. Cunepesuc. b dext Tungans.

JlabopaTopHsle onbIThI. 2. OnpeneneHue TUIla KPUCTAIUIMUECKON PEIIETKH BEIIECTBA U ONMCAaHUE
ero cBOMCTB. 3. O3HaKOMJICHHE ¢ KOJUIEKIMEN TOJIMMEPOB: IIJIACTMACC U BOJIOKOH U U3JIENUs U3 HUX. 4.
HcnplTaHne BO/IBI HA )KECTKOCTb. Y CTPaHEHUE )KECTKOCTHU BOJBI. 5. O3HAKOMIIEHUE C MUHEPAIbHBIMU
BoJlamMH. 6. O3HaKOMJIEHUE C TUCTIEPCHBIMU CUCTEMaMHU.

IIpakTnyeckas padora Nel. [Tonydyenue, coOupanue u pacro3HaBaHHUE Ta30B.

HUcnoas3oBanue UKT: npesenranus «Xumudeckas cBsi3by, «CteneHb okuciaeHus», «Teopus A. M.
oytnepoBay, «[lomumepsr», «PacTBOpbI»

IIpoexTni: «MuHepaabHbIE BOJIBI, UX UCTIOJIb30BAHUE B CTOJIOBBIX U JIEYEOHBIX LENSIX)»

KP Ne 1 no teme: «CTpoeHHE BELLIECTBAY

Tema 3

XumMnueckue peakumu (16 u)

Peakxuuu, ugymue 6e3 U3MEHEHHUS cCOCTaBa BellecTB. AIJIOTpOnus U
QJIOTPOITHBIE BUIOM3MEHEHUs. [[puuuHbI altoTponuu Ha IpUMepe MOIUPUKALIUN KUCIOPO/Ia,
yrieponaa u pochopa. O30H, ero 6rogorHIEcKast pob.

H3omepsl 1 nzoMepus.

Peaxuuu, uagymume c MBMEHEHUEM COCTaBa BeWlecTB. Peakunu coequHenus,
pas3ioKeHus, 3aMeLIeHNs] 1 0OMEHAa B HEOPIraHWYECKON M OpraHn4ecKoi Xumuu. Peakiun 5k30- 1
sHAO0TepMUYECKHE. TermmoBoi 3G eKT XUMUIECKONW PeakIi U TEPMOXUMHUYECKUE ypaBHEHUS. Peakmn
TOpEeHUsl, KaK YaCTHBIN CIy4al 9K30TEPMHUUECKUX
peaKkuuid.

CKOpoOCTh XUMHUYECKOHN peaklluu.

CKOpOCTh XMMHUYECKOU peaklii. 3aBUCUMOCTh CKOPOCTH XUMHUECKON PEAKIIUU OT IPUPOJIbI
pearupymomnux BeuecTB, KOHLIEHTPALUU, TEMIIEPATYypPhl, IJI0IIAI1 TOBEPXHOCTH COMPUKOCHOBEHUS U
Katann3aTopa. Peakiiuu romo- u rereporenssle. [lonaTue o karanuse u kataiuzaTopax. @epMeHTHI Kak
OMOJIOTHYECKHE KaTaIn3aTOPbl, 0COOCHHOCTH UX (DYHKIIMOHUPOBAHUSI.

OO0paTUMOCTh XUMHUYECKHX D eakiluid. Heobpatumpie 1 oOpaTUMbIe XUMUYECKHE
peakimu. CocTOsIHHE XUMHUYECKOTO PaBHOBECHS JUIsl 0OpAaTUMBIX XUMUYECKUX peakiuid. CriocoObl
CMEILIEHUSI XMMHUECKOT0 PABHOBECHUS Ha MpUMepe cUHTe3a aMMuaka. [loHsTre 00 OCHOBHBIX HAyYHBIX
MPUHIUIIAX TPOU3BOJICTBA HA MPUMEPE CUHTE3a AMMHAKa WU CEPHOU KUCIIOTHI.

Pons BoAB B XUMHUYECKOH peakuuu Uctuaabie pacTBOphl. PacTBOpUMOCTh 1
KJIACCU(UKAIINS BEUIECTB 110 ITOMY MIPU3HAKY: pACTBOPUMBIE, MaJIOPACTBOPUMBIE U HEPACTBOPHUMEBIE
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BEIIEeCTBA.

DNEKTPOIUTHI M HEITIEKTPOIUTHI. DIIEKTPOJIUTHYECKAs! Jucconnanus. KuciaoTel, OCHOBaHHUS U COJIH C
TOYKH 3PEHUS TEOPUH IEKTPOIUTHUECKON AUCCOIHAIINH.

XUMHYECKUE CBOMCTBA BOJIbI; B3aUMOJICHCTBHUE C METAJUIAMHU, OCHOBHBIMU U KUCJIOTHBIMH OKCHIaMH,
paszioxkeHue U 00pazoBaHue KPUCTAIUIOTHAPATOB. Peakuiuu rugpaTanuy B OpraHMuecKoi XUMHUU.

l'mapponus opraHMYecKHX W HEOPTAaHUYECKHUX CoeauHeHH . HeoOparumsrit
ruaponan3. OOpaTuMbIi THAPOJIA3 COJIEH.

I'unponu3 opraHMYECKUX COEIUHEHUN U €r0 IPAaKTUYECKOE 3HAaUECHUE AJIs ITOJTyUYEHUS THIPOIU3HOTO
cnupTa ¥ MbUla. buonoruueckas posb rupoin3a B IJIACTUYECKOM U SHEPreTHYECKOM 0OMEHE BEILECTB
Y DHEPTUHU B KIIETKE.

OKUCIUTENbHO-BOCCTAHOBHUTENbHBIE peakluu. CTeneHb OKUCICHHUS.
Omnpenenenue cTeneHN OKUCIEeHUs o Gpopmyiie coequHenus. [lonsTre 06 OKUCIUTENbHO-
BOCCTAaHOBUTENBbHBIX peakiusix. OKHUCIIeHuEe 1 BOCCTAaHOBJIEHUE, OKUCIUTENb U BOCCTAHOBUTEITb.

DA eKTpOJHu3. DIEKTPOIN3 KaK OKUCIUTEIbHO-BOCCTAHOBUTENBHBIN MPOLECC. DIEKTPOIU3
pacIiaBoB U pacTBOPOB Ha MpuMepe xjopuaa HaTpus. [IpakTuueckoe npuMeHeHHe 3IEKTPOIH3a.
DNEKTPOIUTHUECKOE MTOTYUEHUE aTFOMUHUS.

JdemoncTrpauuu. [Ipespamenue kpacHoro ¢ocdopa B 6embiii. O30HaTop. Moaenu Mosekyn #H-OyTaHa
1 n300yTaHa. 3aBUCUMOCTh CKOPOCTH PEAKIMK OT IPUPOIBI BEIIECTB HA PUMEPE B3aUMOACHCTBUS
PacTBOPOB Pa3IMYHBIX KHCIOT OAMHAKOBON KOHIIEHTPAIMHU C OAMHAKOBBIMU IpaHy/IaMH LIMHKA U
B3aUMOJICHCTBUS OJMHAKOBBIX KYCOYKOB Pa3HbIX METAJJIOB (MarHus, LIMHKA, jKeJie3a) C COJISTHOM
KHUCJIOTOM. B3anmosericTBre pacTBOPOB CEpHOM KHUCIOTHI C PACTBOPAMHU THOCYJIb(aTa HaTpus
Pa3IMYHOM KOHLEHTPALMU U TeMreparypsl. Moneins kunsniero cios. Pasnoxenue nepokcuna
BOJIOpO/Ia C MOMOIIIBIO KaTanu3aTopa (okcuaa mapraniia (IV)) u karanassl ChIpOro Msca u ChIporo
kaptodens. [Ipumepsl HEOOPAaTUMBIX PeaKUU, HIYIIMX C 00pa30BaHUEM OCAIKa, Ta3a I BOJIBL.
B3aumopeiicTue nuTtus u HaTpus ¢ Bonoi. [lomydenne okcuna pochopa (V) u pactBopeHue ero B
BO/JI€; MCIIBITAHUE TTOIY4€HHOT0 pacTBopa JakMycoM. OOpasiisl KpucTamioruiparos. Vcnsitanue
PacTBOPOB 3JEKTPOIUTOB U HEAIEKTPOJIUTOB HA IPEAMET IUCCOLMALNN. 3aBUCUMOCTh CTETIEHU
AJIEKTPOIUTUYECKOM TUCCOIMAINN YKCYCHOM KHCIOTHI OT pa3baBieHus pactBopa. ['uaponus kapouna
KaybIus. [ uaponu3 kapOOHATOB IMIETOYHBIX METAIOB M HUTpaToB inHKa win cBuHIA (I1). [Tonyuenne
MbLIa. [TpocTeiimme OKUCIUTENIBHO-BOCCTAHOBUTEBHBIE PEAKIIMY; B3aUMOJICCTBHE [IUHKA C COJITHOM
KHCJIOTOH | keJie3a ¢ pacTBopoM cynbdata meau (1I). Moaens snekrponmzepa. Mozenb 37eKTpoTu3HOM
BAaHHBI JUIsI IOJTYYEHUS ATTFOMUHUSL.

JlaGopaTtopHble onbIThI. 7. Peakius 3aMeleHnst My KeJIe30M B PaCTBOPE MEIHOTO Kyropoca. 8.
Peaknuu, naymue ¢ oOpazoBaHueM ocajika, ra3a u Bojsl. 9. [lonyueHne kucaopoza pasiokeHueM
MePOKCHIa BOAOPOIa ¢ ToMoIbio okcuaa mapranna (IV) u karamassr ceiporo kaprodesns. 10.
ITonydyeHue Bomnopoaa B3auMOJICHCTBUEM KUCIIOTHI ¢ IUHKOM. 11. PasnuyHble ciyyan rugpoiamnsa comeil.
HUcnoas3oBanue UKT: npesentanusa « TUlbl XUMHUECKUX peaKIui», «CKOPOCTh XUMUYECKUX
peakumii», «OBPy, Buneopparment «TemnoBoii 3hhexT XuMudeckoi peakium»

IIpoexkThi: «OKUCIUTENTEHO-BOCCTAHOBUTEIBHBIE MTPOLIECCHI, (POPMUPYIONIHE OOTUK 3eMITH
KP Ne 2 no teme: «XUMHUYECKHE PEAKITUU»

Tema 4

BemecTBa u ux cBoiicTBa (27 u)

M e T a 1 1 b1. B3aumoieiicTBHE METAILIOB C HEMETANIaMH (XJIOPOM, CEPOIl Ml KUCIIOPOIOM).
B3aumoeicTBue MEN0YHBIX U IIEI0YHO3EMEIbHBIX METAJUIOB C BOJOW. DIEKTPOXUMUUECKHUM s
HanpspKeHUH MeTaiuioB. B3anmoaeicTBre METaIoB ¢ paCTBOPAMU KUCIIOT U COJIel. ATTIOMUHOTEPMHUS.
BiaumopeiicTBrue HaTpUs C 3TAHOJIOM U (DEHOJIOM.

Koppo3zus meramios. [ToHsiTHE 0 XUMUUECKON U AIEKTPOXUMHUUECKONU KOPPO3UH MeTauioB. CiocoObl
3aIUThl METAJJIOB OT KOPPO3HH.

H e m e Tannsl. CpaBHUTENbHASI XapaKTEPUCTHKA TAJIOTEHOB KaK Haubosiee THTUYHbBIX
npeacTaBuTeneil HemeTawioB. OKUCIUTENbHBIE CBOMCTBA HEMETAIIOB (B3aMMOIEUCTBUE C METAJIJIAMU U
BOJIOpOAOM). BoccTaHOBUTENEHBIE CBOMCTBA HEMETAIIOB (B3aMMOICHCTBHE C OoJee
3IEKTPOOTPULIIATEIbHBIMA HEMETAJIJIAMHU U CIIOKHBIMH BEIIECTBAMU-OKUCIUTEISIMU).
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Kucnors Heopranmueckue u opranuuyeckue. Knaccuduxanus Kucior.
XUMHUYECKUE CBOMCTBA KUCJIOT: B3aUMOCICTBUE C METANIAMU, OKCUJIAMU METAJLIOB, TUAPOKCUAAMU
METaJUIOB, COJISIMU, cTUpTaMHu (peakius dtepudukainun). OcoObie CBOMCTBA a30THOM U
KOHIIEHTPUPOBAHHOW CEPHOU KUCIIOTHI.

OcHOBaHUS HEOpPraHUYeCcKHUEe U OoOpraHuyeckue. OcHoBaHMS, UX KIaccu(UKAIIHSL.
XUMHYECKUE CBOMCTBA OCHOBAHUI: B3AUMOAECHCTBHUE C KUCIOTAMH, KUCIIOTHBIMA OKCUIAMHU U COJISIMM.
PaznoxeHnne HEpacTBOPUMBIX OCHOBAHUM.

C o 1 u. Knaccuduxanus comneil: cpenHue, KUCIbe 1 OCHOBHbIE. XMMHUECKUE CBOMCTBA COJICH:
B3aUMOJICIICTBUE C KUCIOTaMH, IIE€JI0YaMH, MeTajulaMu U coiisiMu. [IpencraBurenu conelt u ux
3Ha4YeHue. XJIOPHI HATpHsl, KapOoHAT KanbLus, pocdaT KaubIHs (CPEIHUE COIH); TUAPOKApOOHATHI
HaTpHsl 1 aMMOHUS (KUCITBIE COMH ); TUApoKkcokapoonat meau (1) - MamaxuT (OCHOBHAS COJIb).

KauecTBeHHbIe peakiuu Ha XJIOPHI-, Cylb]ar-, 1 KapOOHAT-aHUOHBI, KATHOH aMMOHUS, KATHOHBI
xenesza (I1) u (I11).

'eneTuyeckasa cBA3b MEXKJAY KIaCCaMU HEOPraHMUYECKUX U OpPTaHUYEC
KUX CO€JUHEHMU U [loHATHE 0 TeHEeTUYECKOM CBSI3M U T€HETUYECKUX psifax. [ eHeTHuecKuid psi
Metaia. ['eHernueckuit psig HemeTtaa. OCOOCHHOCTH T€HETHYECKOTO Psijia B OPraHUYECKON XUMUH.

JemoncTpauuu. Komtekius o6pa3ioB MetaiuioB. BzanmoneiicTBiue HaTpusi B CYPbMBI C XJIOPOM,
KeJesa ¢ cepoid. ['opeHne Maruus u aatoMUHUA B KUCJIOpoAe. B3auMoaerncTBue meaoYH03eMENIbHBIX
METAJJIOB ¢ BOJIOM. B3anmoaeicTBre HATpUsL ¢ 3TAHOJIOM, IIMHKA C YKCYCHOW KHCIIOTOM.
AmoMuHoTepMus. B3auMopelicTBue Meay ¢ KOHLIEHTPUPOBAHHON a30THOM KUCIOTOM. Pe3ynbTaThl
KOPpPO3UHU METAJIIOB B 3aBUCUMOCTH OT yCJIOBHM ee mpoTekanus. Komnekuus o0Opa3ioB HEMETaIOB.
B3aumoneiicTBre XJIOpHOH BOJIBI C pacTBOpOM Opomuaa (noauaa) Kaaust. KosmeKkus mpupoJHbIX
OpraHUYECKUX KUCIOT. PazbaBieHne KOHIIEHTPUPOBAHHOM CEpHOI KUCTOTHI. B3anmoelicTBie
KOHIICHTPUPOBAHHOW CEPHON KUCIIOTHI C CaXapoM, LEJUTI0N030i 1 Mebio. OOpasibl MPUpPOIHBIX
MUHEPAJIOB, COAEPKAIUX XJIOPUJT HATPHs, KapOoHAT Kaublus, pocdaT KanbIus U THIPOKCOKApOOHAT
mean (II). O6pasiibl MHIEBBIX TPOIYKTOB, COASPIKAIIMX THAPOKAPOOHATHI HATPUS U AMMOHHSI, UX
CIIOCOOHOCTH K Pa3JIOKEHHUIO MPpHU HarpeBaHuu. ["amenune coapl ykcycom. KauecTBeHHbIE peakiuu Ha
KaTHOHBI U aHUOHBI.

JlaGopatopHbie onbIThl. 12. VcnibiTaHuE pacTBOPOB KUCIOT, OCHOBAHUU U COJIEH UHAMKAaTOpaMu. 13.
B3aumopeiicTBue CONSIHON KUCIIOTHI U pacTBOpa YKCYCHOM KHCIIOTHI ¢ MeTauiaMu. 14. Bzaumoneiicteue
COJISTHOM KHMCJIOTBI M PACTBOpPA YKCYCHOM KHCIIOTHI C OCHOBaHUAMU. 15. B3anmopaeiicTBre coystHoi
KHUCJIOTHI U pacTBOPa YKCYCHOM KHUCIIOTHI ¢ coyisiMu. 16. [lomydenne u cBoiCTBa HEPACTBOPUMBIX
ocHoBaHMi. 17. ['maponn3 XJIOPUAOB U allETATOB IIEJIOYHBIX METAUIOB. 18. O3HaKOMIIEHUE C
KOJUIGKIUSIMHE: a) METAJUIOB; 0) HEMETAJIOB; B) KHCIIOT; T) OCHOBAHHIA; /1) MUHEPAJIOB U OMOJIOTHYECKUX
MaTepHualoB, COAECPKAIUX HEKOTOPBIE COJIH.

IIpakTnyeckas padora Ne2. PemeHne sKkCriepuMEHTaIbHBIX 33]a4 Ha UIACHTU(UKALIIO
OpPraHUYECKHUX U HEOPTraHUYECKUX COCTMHEHUN.

Hcnonv3oBanne UKT: npezenranus «Metamasl», «MeTtamnyprus», «OcHOBaHUS»
IIpoexthi: KucioTel B ipupoae
KP Ne 3 no teme: «BemiectBa 1 X CBOMCTBa»

TemaTnueckoe miaHupoBanue Kypca xumun. 10 kiacca

No/m. Tema Tpumepurre
CPOKH
K.p. | ILp. | JL.o. K.p. ILp.
1 Beenenue
Tema 1.
Teopusi cTpoeHNsi OpraHuvdecKux coeauHenmi (4 u)

16



2 Tema 2. Nel No 1-5
YriaeBoaopoabl U X NPUPOAHbIE UCTOYHUKH (20 u)
3 Tema 3. Ne2 Ne 6-
Kucnopoacoaepxamnme oprannyeckne coeANHEHUs! 13
U UX NPUPOJHbIe HCTOYHUKHU
(20u4)
4 Tema 4. Nel | Ne 14
A3oTcoepakaniue coeJUHEHUs M UX HAXO0KIeHHe B
“KMBOIi mpupozae (8u)
5 Tema S.
Buosornyecku aKkTHBHBIE OPraHUYeCKHE
coeqHeHus (8 u)
6 HckyccTBeHHBbIE M CHHTeTHYECKHE MOJuMepbl (8u) | No3 | Ne2 | Nel5
Hroro 3 2 15
Kanennapao-remarunueckuii mian. 10 kiacc
Ne Jara HanmeHnoBanue pa3ienoB U TeM Tun Bun
Inanup. | Gakrud. ypoka | KOHTpOIA
Tema 1. Beeoenue. Teopus cmpoenusn opeaHuecKux coeOuHeHuil
IIpenmet oprannueckoit xumun. Heoprannueckue u YOH3 | UPJ
OpraHuyYecKue coeluH. BaleHTHOCTb.
OcCHOBHBIE TIOJIOKEHUS TEOPUH XUM. CTPOECHHUS OpT. YOH3 | @O
COCIUHEHUN.
OCHOBHBIE TOHATHS OpPTaH. XUMHUH: TOMOJIOTH U YOVP | CP
TOMOJIOTUYECKHE PsiJIbl, U30MEPHI U U30MEPHSI
Tema 2. Y2nee00opoowt u ux npupoonsie Ucmo4HUKU
[Ipupoasslii ra3. AJKaHbI. YOH3 | @0
AJIKEHBI. DTHJIEH, €0 MOJTYyYeHHE, CBOMCTBA, IPUMEHEHHUE. YOH3 | ®O
Ankanuensl. Kayuyku. Peznna YOH3 | CP
AJKUHBI. ALIETWIEH, €r0 MOJIy4YeHHe, CBOMCTBA, YOH3 | UPK
IPUMEHEHUE.
Hedtp, €€ cocTaB 1 nmepepaboTka. YOH3 | CP
ben3o: nojgydenue, CBOMCTBA, TPUMEHEHHUE. YOH3 | UP
O06o001IeHre 3HaHU U pelIeHHne 3a/1a4 110 TeMe YOYP | CP
«YTIIEeBOIOPOABD
KonTponpHas padora 1 mo Teme «YTJIeBOJOPOIBI U UX VPK | KP
IPUPOIHBIE HCTOUHUKI
Tema 3. Kucnopoocoodepicaujue cOeOUHEeHUA U UX HAXO0MHCOEHUE 6 HCUBOU npupooe
XUMUYECKUN COCTaB KMBBIX OPraHU3MOB. YOH3 | UPK
Cruptel. Ilonydenue, puznueckue u xumuueckue cpoiictea | YOH3 | @O
9TaHoJja, MPUMEHEHHE.
MHOroaTOMHBIE CITUPTHI YOH3 | UPJ]
DeHOJI: NTOTYyYEHHUE, CBOMCTBA, IPUMEHEHHUE. YPK | IIP
AJbIETU]IBL: TIOJTYYEHUE, CBOMCTBA, TPUMEHEHHUE. VPK | KP
KapOoHOBbIe KHCIOTHI: IOJTYYECHUE, CBOICTBA, mpuMenenue. | YOH3 | UPJ]
CrnoxxHbIe (DUPHI ¥ )KUPBI, UX TIOJIYICHHE, CBOWCTRBA, YOH3 | @O

IPUMEHEHHUE.
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VYrnesBonsl. [ 10K03a: OJIy4eHUE, XUMAYECKUE CBOMCTBA U YOH3 | UPJ
IPUMEHEHHE.
O6061enne 3Hanmit Mo teme: «Kucmopoacoaepx. YOVYP CP
COEJTMHEHUSI)
KontponsHas padora 2 no teme: «Kucnopoacomepx. YPK KP
COEJTMHEHUSI»
Tema 4. Azomocoodepircanjue cOeOUHEHUA UX HAXOHCOCHUE 8 HCUBOU NPUPOOe
[Tonsitne 06 amuaax. CBOMCTBA, MOJTydeHue U mpumenenue | YOH3 | @O
AHWINHA.
AMHMHOKHUCIIOTHI Kak aM(pOTEpHbIE OpraHUIECKHE YOH3 | UP]
COEJIMHEHMUSI.
[lentunnas cBs3b v noaunenTuasl. [Ipumenenue YOH3 | T
AMUHOKHCJIOT.
Benku, ux crpykrypa, oOnoxumudeckue GyHKIIMU U YOH3 | CP
CBOMCTBA.
HyxkiienHOBBIE KUCIIOTBI YOH3 | UPK
ITP Ne 1 Pemenue skcriepuMeHTaIbHBIX 3a/1a4 Ha YPK | IIP
UACHTU()UKAINIO OPTaH COCTMHEHUI.
Tema 5. Buonozuuecku aKkmugHvle Op2aHUYecKue cOeOUHEHU
DepMeHThI KaK OHOJIOrMYecKHe KaTaJIn3aTOPB. YOH3 | T
Buramunsl YOH3 | CP
IToHsiTHE O TOPMOHAX. YOH3 | CP
JlexapcTtBeHHas xumusi. HapkoTruueckue BelecTna. YOH3 | T
Tema 6. Hckyccmeennwvle u cunmemuyecKue op2aHuiecKue coeOuHeHus
[Tonyuenue nCKyCcCTBEHHBIX MOJIMMEPOB: aleTaTHbil menk, | YOH3 | UP/]
BHCKO3a. CHHTETHYECKHE MOTUMEPBL, UX CTPYKTYpa,
MOJIYYEHUE, OTJICIbHBIC MPEICTABUTEIIN.
HToroBasi KOHTpoIbHas paboTa YPK | KP
IIP Ne 2 Pacno3HaBaHue IIaCTMAcCC, BOJIOKOH. VPK | IIP

TemaTuyeckoe njaHnpoBaHue Kypca xumun. 11 kiaacca

®opma KOHTPOJIA IIpumepHbIe cpOKH
Ne/n. Tewa K.p. |ILp. JLo. K.p. ILp.
1 Tema 1. Nel
Crtpoenue aTroma u
nepuoanyeckuii 3axkon JI. U.
MenpaeneeBa (6 1)
Tema 2. No 1 Ne 1 No 2-6
2 Ctpoenne BemecTBa (19 4)
3 Tema 3.
Xumuveckue peakumu (16 u) Ne 7-11
4 Tema 4.
BemecTBa n ux cBoiicTa (27 u) Ne 2 No2 Ne 12-18
Hroro 2 2 18
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Kanennapao-remaruueckuii mian. 11 kiacc

Ne Jara HaumenoBanue pasnenos u tem Tun ypoka Bun
nian ‘ daxm KOHTPOJIA
TemaNel. Ctpoenne atoma u nepuogudeckuii 3akon JI.M. MenneneeBa(3uaca)
OcHOBHBIE CBEJICHUSI O CTPOECHUU aToMa. YOH3 UprPJ
CtpoeHune aTOMOB 3JIEMEHTOB OOJIBIITHX YOH3 @0
MIEPUOJIOB
[Tepuonnueckuii 3akon /.. Menneneena B yoyp CcP
CBETE YUEHHMsI O CTPOCHHMH aTOMa.
TemaNe2. Ctpoenne Bemecra(144coB)
HMonnas xumuueckas CBs3b YOH3 D0
KoBaneHTHas XuMu4yeckas CBs3b. YOH3 D0
MeTtajuinueckas XUMUYECKas CBA3b. YOH3 CP
Bonopoanas xumuueckasi CBA3b. YOH3 UPK
[Tonumepsl. [1nacTMaccsl. YOH3 CP
[Tonumepsl. BosiokHa. YOH3 up
["a3000pa3HOe COCTOSIHHE BEIIECTRA. YOH3 CcP
Kunkoe cocTosiHuEe BELIECTBA. YOH3 e
TBepaoe COCTOSIHUE BELIECTBA. YOH3 UprPJ
JlucriepcHbIe CHCTEMBI. YOH3 UPK
Cocras BeliecTBa U CMECEH. YOH3 D0
BeniectBa mosiekynsipHOTO M HEMoJIeKysipHoro | YOH3 UprPI
CTpOeHHUs. 3aKOH MOCTOSIHCTBA COCTABA BEIIECTB
[Tpaktuueckas padota Nel mo teme: «Ilomyuenue, | VPK 1IP
coOupaHue M Pacro3HAHUE Ta30B)
KP Ne 1 o Teme: «CTpoeHuE BEIIECTBAY VPK KP
Tema Ne3. Xumnueckue peakunu(84acon)
Peaxruu, unymwe 6e3 M3MEHEHUsT COCTaBa YOH3 UPJ|
BEILIECTB
Peakuuu, nnynmpe c u3sMeHeHHe cocTasa BeuecTsa. | YOH3 T
CKOpOCTh XUMHUYECKOU PEAKIIH. YOH3 CP
OOpaTUMOCTh XMMHUYECKUX PEAKIIHH. YOH3 D0
Posb BObI B XUMHUYECKOW PEAKIIMH. YOH3 UPK
I'maponu3 opraHn4ecKux U HEOPraHMUECKUX YOH3 D0
COEIUHEHU.
OKHCITUTENTbHO —BOCCTAHOBUTEIb-HbIE PEAKITUN YOH3 111
DJEKTpOIIH3. YOH3 UPK
TemaNe4, BemecTBa u ux coiicra(94yacon)
Meraibl. YOH3 D0
Hemeramnbl. YOH3 HUPJ
KucoTsl HEOpraHu4ecKUe U OpraHu4ecKHe. YOH3 T
OcHoBaHMsI HEOpraHM4ecKHe U opranuueckue. | YOH3 CP
Counn. YOH3 HUPK
I'enernyeckas CBSA3b MEXKAY KiIaccaMu YOH3 CP
HEOPraHMYECKUX COEAMHEHUN
I'enernyeckas cBSA3b MEXKAY KilaccaMH YOH3 CP
OPraHNYECKUX COCTMHECHU.
HTorosasi KOHTpOJIbHAsA paboTa. YPK KP
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[Tpaktuyeckas padora Ne2 ro teme: «Pemenune | VPK 11P
HKCIEPUMEHTAIbHBIX 33734 Ha UACHTUPHUKALHIO
OpPraHMYECKUX M HEOPraHMYECKHUX BELIECTBY.

Hcnoab3yemble COKpalIeHNs:

Buabl koHTpoOJIA:

@O — ¢poHTaTBHBII oMpOC.

WNPJl — unnuBuayanpHas padoTa y TOCKH.

NPK — unauBuayanbHast paboTa o KapTOUKaM.
CP — camocrosTenbHas padora.

ITP — npoBepouHas pabora.

T — TecroBas pabora.

TII -TBOpYECKHIA TPOEKT

TP - TBopueckas pabora

Tunsl ypokoB:
YOHM - ypoK OTKpBITHSI HOBBIX 3HaHUUI
YOMH- ypok 00111eMeT0o107I0THYECKON HAIPaBICHHOCTH
YOVYP - ypok oTpaOOTKH yMEHUH U pediekCcuu
YPK - ypok pazBUBarOIIEro KOHTPOJIS

IlepeyeHb y4eOHO-METOAUYECKOTO O0ecTIeYeHU

Cnucox aureparypsl o kypey Oprannyeckasi xumus — 10 kiace
Ocnosnasn

1. Ilpumepnas nporpamma «Xumus 10-11 xinacce» - M., «IIpocBemenuey ,

2. PabGouas nporpamma A.A.XKypun, coorBercTBytomas ®I'OC COO - M.: «/Ipodan, 2013 r.

3. «Xumus. 10-11 xinace»: A.AXypun ; - M.: IIpocsemienune. — 2021 rog

Jononnumenvnan

1.  O.C.TIabpuensn, U.I'.OctpoymoB Xumus 10 knacc: Hactonbpaas kaura. — M.: [Ipoda, 2004 rox;

2. O.C.TIabpuensu, U.I'.OctpoymoB, E.E. OctpoymoBa Opranudeckas XuMusi B TecTax, 3agadax,
ynpaxkueHusx, 10 kimace. — M.: [lpoda, 2003 rox;

3. .0O.C.I'abpuensn, [1.H.bepeskun, A.A.YmakoBa Xumus 10 kiacc: KOHTpoJIbHBIE ¥ IPOBEPOUYHBIE
pabotsl k yueoHuky. — M.: Ipoda, 2003 rogx;

Cnucok aureparypsl no kypey Oomas xumus — 11 kaace

OcHognaa numepamypa
1. XKypun A.A.. IIporpamma kypca xumuu yist 8-11 kiraccoB 0011e00pa3oBaTENbHBIX YUPEKICHHM.
2. «Yuebnuk Xumus 10-11kmacen: A.AXKypun - M.: [Ipocsemenue. — 2021 rox
Jlonoanumenvnan numepamypa

1.  O.CTIa6puensn, I'.I'.JIpicoBa «Xumusi Meronnueckoe nocodue — 6a30BbIif  ypoBeHb» - M.:
Hpoda 2006 rog.
2. O.CTIa6puensn, N.I'.OctpoymoB, «OO0mas XxuMus B TecTaX, 3ajadax, ynpakHeHHsx. 11

kimace» — M.: llpoda, 2003 rog.

3.  O.CTI'adpuensH, I1.H.bepeskun, A.A.YmakoBa «Xumus 11 kinacc: KoHTposbHbBIE U
MIPOBEPOYHBIE PaObOTHI K yueOHUKy». — M.: [Ipoda, 2004 r.

4. O.C.I'abpuensiH, ['.I'.JIsicoBa, A.I'.BBenenckas «Xumus 11 kmacc: HactonpHast KHUTA IS
yautensi». Yacts 1 — M.: JIpoda, 2003 roz.
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5. O.C.l'abpuensn, I'.I'.JIsicoBa, A.I'.BBenenckas «Xumusa 11 xmacc: HacronpHast kHHTra Iuist
yaurensi». Yacts 2 — M.: JIpoda, 2003 rog.

6. O.C.TI'abpuensn, I1.B.PemetoB, U.I'.OctpoymoBa «3amauu 1Mo XWUMHH H CIIOCOOBI HX
pemenus» - M.: «/Ipodar, 2004rox.

7. B.I. JenucoBa «Xumus 11 xmacc moypounsie Twianbel mo ydyeOnwky O.C.I'abpuensna,
I".T".JIpicoBoit» - Bonrorpan» Yuurens 2003ro.

8. M.A Pa6osa, Y.}JO.Hesckas, P.B.JIunko «Tectel mo xumuu 11 kimacey, - M.: Dx3amen, 2006r.

9. O.C.I'abpuensn, U.I'.octpoymoB «Xumuueckuit skcriepuMeHT B mkoie 11 kmacey; - M.: Ipoda.
— 2009 ron.

Ilosne3uble 00pa3oBaTeIbHbIE CAWTHI
4.  O.C.Tlaopuensn, N.I'.Octpoymo Xumusi, Metoandeckoe nmocodue 10 kmacc; - M.: [Ipoda, 2001

5. M.A.Psb6os, P.B.JIunko, E.FO.Hesckas Tectsl mo xumun k yueOuuky O.C.['abpuensna u mp.

6. «Xumusga 10 ximace»; - M.:«Ox3amen» 2006 rox;

7. O.C.I'abpuensn, A.B. SmykoBa «Pabouas tetpanp k yaeouuky O.C.['abpuensiHa u ap. «XUMHs
10 xmaccy» (6a3oBerit ypoBenb); M.: JIpoda 2012 rox;
Xumus XuMuueckast Hayka 1 oopa3zoBanue B Poccun http:// www.chem.msu.su/rus
Xumust u XKuzub — XXI Bek http://www.hij.ru
["azera «Xumusi» U calt mis yuurtens «5 uay Ha ypok xumum» http://him. 1september.ru
ChemNet: nopran pyHIaMEeHTaIbHOTO XUMHUECKOro oOpa3oBanus http://www.chemnet.ru
AJIXUMUK: caiit JI.}O. AnukGepoBoii http://www.alhimik.ru
OCHOBBI XMMHHU: 00pa30BaTENbHBIN CANUT 7S IIKOJIBHUKOB U CTYACHTOB http://www.hemi.nsu.ru
Xumus B OTKpbITOM KOJIiemke http:/ www.chemistry.ru
WebElements: oHmaifH-cipaBOYHIK XUMHUYECKUX 3JIEMEHTOB http://webelements.narod.ru
BupryanpHas xumudeckas mikosna http://maratakm.narod.ru
10. 3anmmarenbHas XuMUs: Bce 0 MeTaax http://all-met.narod.ru
11. Mup xumuu http://chem.km.ru
12.  Komnekuus «EcTecTBeHHOHAYYHbIE SKCIIEPUMEHTB»: XUMHUS http://experiment.edu.ru
13.  Xwumus 11 BceX: WILTIOCTPUPOBAHHBIC MaTEpUAIBI 110 00IIeH, OpraHUIECKON M HEOPTaHUIECKOM

e Al

xumuu http://school-sector.relarn.ru/nsm/

14. DOnexrponHas 6mbIMOTEKa MO XUMHUHK U TexHuKehttp:/him. 1 september.ru
15. bBaHk megaroru4eckoro onsita. MeToanueckue pa3padoTKi yPOKOB XUMUHU COPOCOBCKUX

yuuTtenei. http:// www-windows-1251.edu.yar.ru/russian/pedbank/sor_uch/chem/index.html

16. Xumus: Komtekuus MarepuanoB JUisl yIUTENS XUMHUH: TEMAaTHUYECKHE MIJIaHbl, IPOBEPOUHbIE

paboThI, MeAMa-YPOKH, MaTepHAIIbl OJTUMITHAI. http://sysmanova.narod.ru

ARl e

Menuapecypchbi:

Enunbie o6pa3oBaTenbHbIC pecypehl ¢ caiita www. school-coolection.edu.ru (eauHOM KOJIIEKIIUA
00pa3oBaTeNbHBIX PECYPCOB)
VYuebHOe 3neKkTpoHHOE M3Manue «BupryanpHas mabopatopus» Xumus 8-11kmace
Xumus «llonnsiit nmmoctpupoBanubii Kypc XUMMUS - u3 cepun «IIpoBeps ceOsi»
«Xumus st Beex 21: «Pemenue 3agau» CaMOyduTenb
Xumus 8-11 kmaccsl
Orgchem.ru
CpencrBa o0yuyeHus.

1. IeuyaTHble mocoous.
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Tabnuuwr:
1. Cepust HHCTPYKTHBHBIX TaOJIHII IO XUMUHU
2. Cepust TaOIuUIl IO OPTAHUYECKON XUMUH
2.MndopMannoHHO-KOMYHHKATHBHbBIE CPE/ICTBA:
1. MynbrumenuiiHele MporpaMMsbl (00ydaromye, TPEHUHTOBbIE, KOHTPOJIUPYIOIINE) XUMHUH.
2. 2NeKTpOHHAs OMOIMOTEKA 10 XUMUHU.
3. Texuuueckue cpeacTBa 00y4eHHs .
1. Dkpan
2. Hoyrbyk
3. MynbTUMEIUHHBIA TPOEKTOP
4. Kononku
Kosexknumn:
TomnmBo
Hedrs
Crexkno
[Tnactmaccel
[Tone3npie nckonaemele

OobopynoBanmue:
[raTuB s mpoOUpPOK
JlaGopaTopHblie MITaTUBBI
[TpoOupku
[Tpubop 11t TOATBEPKACHUS 3aKOHA COXPAHEHHSI MACChl BEILIECTB
[Tpubop 11t U3ydeHus coctaBa BOdayxa
Jlep>katenu a1t MpoOUPOK
["azooTBOIHBIE TPYOKH
CnupToBKHM
Becsl anrekapckue
Taran
Tpeyroasauk dapdopoBblii
Annapar Kunna
CeTku MeTaNInyecKue
Jloxxeuku asist COKUTraHUS BEIIECTB
Kon6s1 paznunyabix 006EMOB
CrakaHbl XUMHYECKHE
CrekJIiHHbIE HUITUHAPHI
CrekJIsiHHBIE TUNIETKU
CrexnsiHHBIE TPYOOUKH
Boponku
dapdoposas mocyna

YyeoHuble TAOIHLBI:

° [Tepuonnueckas cucrema xumuueckux 3aeMeHToB . M. Menneneesa
o TaGnuia pacTBOPUMOCTH KUCIIOT, COJIEH U OCHOBAHUH B BOZIE

° DNEeKTPOXUMHUYECKUH Psijl HAPSXKEHUS] METAJIJIOB

. IInakate! mo xumuu i 8-11 kiacos

[TopTpeTsl BhLAAIOINUXCSl YUEHBIX — XUMUKOB
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KpuTtepun u HOpMBbI OLIEHKH 3HAHUI, YMEHH M HABBIKOB 00Y4YAKOIIUXCS 10 XUMHH
1. OneHka yCTHOro oTBETA.
OTmeTKa «5» :
OTBET IMOJIHBIM U MPAaBWIbHBINA HA OCHOBAHUH U3YUYEHHBIX TEOPHI;
MaTepua U3JI0KEH B ONPEIECIEHHOMN JIOTMYECKOM MOCIe0BaTeIbHOCTH, JIUTEPATYPHBIM SA3bIKOM;
OTBET CAMOCTOSITEIIbHBIM.
OTBer «4» ;
- OTBET MOJIHBIM Y MPaBUJIbHBIA HA CHOBAHUM U3YYEHHBIX TEOPHIL;
- MaTepuall U3J0KEH B ONPEAEICHHOM JOTHUECKOM MOCIEA0BATEIbHOCTH, TIPU 3TOM JOMYIIEHBI 1BE-TPHU
HECYIIECTBEHHbIE OLTMOKH, UCTIPABICHHbBIE M0 TPEOOBAHUIO YUUTEIIS.
OtMmeTKa «3» :
- OTBET IOJIHBIHM, HO MPU ATOM JOIYIEHa CYIIeCTBEHHAas OIIMOKa UM OTBET HEMOJIHBIN, HECBSI3HBIM.
OTMmeTKa «2» :
- IpHU O0TBeTE OOHAPYKEHO HEMMOHMMAHKE YYallMMCsl OCHOBHOTO CO/Iep KaHMs y4eOHOTo MaTepuaia uiu
JIOTYIIIEHBI CYIIECTBEHHBIC OIMIMOKH, KOTOpBIC YyYallUWCS HE MOXKET HCIPABUTh MPH HABOJSIINX
BOIIPOCAX yYUTENs, OTCYTCTBHE OTBETA.

2. OneHKa IKCMEPUMEHTAJbHBIX YMEHM.

- OneHka CTaBUTCSl HA OCHOBAHUH HAOJIOACHHUS 32 yYaIlMMHUCS M MUCbMEHHOTO 0TYeTa 3a padoTy.
OT1meTka «5»:
- paboTa BBITIOJHEHA TIOJHOCTHIO U IPABUIIBHO, CAEIAHBI TPABUIIbHBIC HAOTIOACHHS U BHIBOIBI;
- OKCIIEPUMEHT OCYIIECTBJIEH IO IJIaHy C y4YE€TOM TEXHUKH O€30MacCHOCTH U MpaBWil pabOThl C
BEIIIECTBAMH U 000PYJOBAHUEM;
- TPOSIBJICHBl OPraHU3alMOHHO - TPYAOBbIE YMEHHS, MOAJIEPKUBAIOTCS YHUCTOTa paboyero mMecra u
MOPAAOK (Ha CTOJIEe, SKOHOMHO HCIIOJIB3YIOTCSI PEAKTHBBHI).

OTmerka «4» :
- paboTa BBINOJIHEHA MPABWIBHO, CJENAaHbl MPAaBUIbHBIC HAONIONEHUS U BBIBOJBI, HO MPU 3TOM
SKCIIEPUMEHT MPOBEJEH HE IMOJHOCTHIO WM JOIMYIIEHbl HECYIIEeCTBEHHbIE OIIMOKHM B paboTe ¢
BEIIECTBAMH U 000pPYTOBAHUEM.

OT1merka «3»:
- paboTa BBHIMOJHEHA MPABWIIBHO HE MEHEE YeM HAIOJIOBHHY WJIM JIOIMYILEHA CYIECTBEHHAs OIMOKa B
X0JIe JKCIEpPUMEHTa B OOBSCHEHWH, B OQOPMIIEHHU pabOThl, B COOJIOJCHUHM TPABWI TEXHUKH
0e30macHOCTH Ha paboTe C BELIECTBAMU M O0OPYAOBAaHHEM, KOTOpPas MCHPABISETCS MO TPeOOBAHUIO
yUUTENS.

OT1meTKa «2»:
- gomymieHbl nBe (u Oojiee) CYIIECTBEHHBIE OIIMOKHA B XONE: DKCIIEPUMEHTa, B OOBSICHCHUH, B
oopmiennn paboThl, B COONIONEHUH MPAaBUJI TEXHUKU OE30MACHOCTH MpPU padoOTe ¢ BEUIECTBAMHU U
000py/IOBaHUEM, KOTOpBIE YUAIIUIiCS HE MOXKET UCIIPABUTD J1aXe 10 TPEOOBAHUIO YUUTEJS;
- paboTa He BBIIIOJIHEHA, Yy y4alllerocsl OTCYTCTBYET SKCIIEPUMEHTAIbHbIC YMEHHUS.

3. OueHka ymMeHMii peliaTh pacyeTHbIE 3aJa4H.
OT1MeTKAa «5»:
- B JIOTHYECKOM PACCYKJICHUH U PEIICHUU HET OMMOOK, 3a/1aya pelieHa parroHaIbHBIM CIIOCOO0M;
O1MeTKAa «4»:
- B JIOTUYECKOM pPACCYXKICHHHM M PEUICHHs HET CYIIECTBEHHBIX OIMOOK, HO 3ajada pelieHa
HepaImoHaIBHBIM CIIOCOOOM, HIIHM TOTYIIEHO He 00jIee IBYX HECYIIECTBEHHBIX OIHMOOK.
OTMeTKAa «3»:
- B JIOTUYECKOM DPACCYXXJEHHUU HET CYIIECTBEHHBIX OIITMOOK, HO JIOMYIIEHA CYIIECTBEHHAs OIMOKa B
MaTEeMaTHYECKHUX pacyeTax.
OTMeTKA «2»:
- IMEETCS CYIIECTBEHHBIC OITUOKHU B JIOTHUECKOM PaCCyKICHUH U B PEIICHUH.
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- OTCYTCTBHC OTBCTA HA 3aaHUC.

4. OueHka NUCbMEHHbIX KOHTPOJbHBIX PadoT.
OTMmeTKa «5»:
- OTBET IOJIHBIN U MPaBUWIbHBIN, BO3MOXKHA HECYILIECTBEHHAs OLIMOKA.
OTMmeTKa «4»:
- OTBET HETIOJIHBIN WK AOMYIIEHO He O0jiee IBYX HECYIECTBEHHBIX OLINOOK.
OTMmeTKa «3»:
- paboTa BBINIOJHEHA HE MEHEEe YeM HaIlOJIOBUHY, JOMYIIEHa O/IHA CYIIECTBEHHAs OIIMOKA U TPU 3TOM
JIBE-TPU HECYIIIECTBCHHEIE.
OTmeTKa «2»:
- paboTa BBITIOJIHEHA MEHBIIIE YeM HATIOJOBUHY WIIH COACPIKUT HECKOJIBKO CYIIECTBEHHBIX OIHUOOK.
- paboTa He BBITIOJIHCHA.
[Ipu ormeHKE BBITIOJHEHUS MUCHMEHHOW KOHTPOJBHON pabOThl HEOOXOAMMO YYHTHIBATH TPEOOBaHUS
eauHoro opdorpadguaeckoro pexuma.

5. Ouenka TecTOBBIX PaldoOT.

TecTsl, cocTosIIUE U3 MATH BOIPOCOB MOXKHO MCIIOJIH30BATh MOCIIE U3YyUEHUS KaXKJ0r0 MaTepuaia
(ypoka). Tect u3 10—15 BOmpocoB HUCMOIB3YETCS JUIsl MEPHOIUYECKOTO KOHTposst. Tect m3 20—30
BOIIPOCOB HEOOXOAMMO HCIIONH30BATH JIJISI HTOTOBOTO KOHTPOJISL.

[Ipu onleHMBaHNHM KCTIONB3YETCS CIEMYIONIAs IITIKaJa: sl TECTa U3 TISITH BOIIPOCOB

* HET OIMOOK — OIIEHKA «5);

* 0lHA OIIHOKA - OLICHKA «4»;

* IBE OIIMOKH — OIICHKA «3»;

* TpU OMIMOKH — OIICHKA <«2».

Jist recta u3 30 BOIpOCOB:

* 25—30 npaBWIBHBIX OTBETOB — OLIEHKA «5»;

* 19—24 npaBUNbHBIX OTBETOB — OLIEHKA «4»;

* 13—18 npaBWIBHBIX OTBETOB — OLIEHKA «3»;

* MeHbIIe 12 MpaBUIILHBIX OTBETOB — OLICHKA «2».

6. Onenka pedepara.

Pedepat oneHuBaeTcs Mo CieayrOmuM KPUTEPUSIM:

* coOmrofeHue TpeOoOBaHU K €ro 0(pOpMIICHHIO;

* HEoOXOIUMOCTh W JIOCTATOYHOCTH JUIsl PACKPBITHUS TEMbl MPUBEACHHONW B Tekcre pedepara
nHpopManuu;

* yMEHHE 00y4aromerocsi CB00OIHO U3JIaraTh OCHOBHBIE HJICU, OTPAXKEHHEIE B pedepare;

* CITOCOOHOCTH 00YYAIOIIETOCs MOHATH CYTh 33aBAEMbIX WICHAMH aTTECTAIIMOHHOW KOMUCCHH BOITPOCOB
1 chOpMYyITUPOBATH TOUHBIC OTBETHI HA HUX.
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KOHTPOJIb YPOBHA JOCTUKEHUSA
INVIAHUPYEMBIX PE3YJIbTATOB OCBOEHMUS TPOT'PAMMBI

Kiacc HazBanue KOHTPOJIBbHOM paboThI Jara
10 Kontponbras padota Nel «¥YrjieBoaopoabl 1 UX MPUPOIHBbIE
HCTOYHUKH»

Kontponbras padota No2 «Kucjiopoacoaep:xaiiye opraHndecKue
COeIMHEHHUs ¥ UX HAXO0KIEeHHUE B JKMBOIl PUPoOaE»

HroroBasi KoHTposbHAs paboTa Ne3 mo oprannyeckoii XuMHH

11 Kontponbras padota Ne 1 «CTpoeHne BemecTBay
HroroBasi KOHTpoJbHAs pabora Ne 2

KOHTPOJIbBHO_M3MEPUTEJIBHBIE MATEPUAJIBI

10 KJIACC
KonTpoabHnas padora B 10 kiacce Nel no TeMe «Y1/1eBoA0OPOAbI M UX NPUPOAHbIE HCTOYHUKHN»
Bapuanr 1
1.Onpenenute yrieBoaopo/l, JIUIIHANA B TAHHOM PSAY:
a) C7Hs 0) CsHe B) CsHio r) CsHe
2. 'oMoiorom neHTana MOKeT ObITh:
a) C3Hg 0) CoHa B) C¢He r) C;Hiz
3. TpeTnuHblil aTOM YIJI€pO/ia UMEETCA B MOJICKYJIE:
a) oTaHa 0) 2,2-TuMeTUIIIpoIIaHa B)2-METHIIMPOIIaHa T') MporaHa
4.Yxaxure HopMyiy, KOTOpas MOKET COOTBETCTBOBATh TUEHOBOMY YIJIEBOAOPOY:
a) C2He 6) CsHis B) Ci12H26 r) CeHs

5. CnaGble KUCIIOTHBIE CBOMCTBA MPOSIBIISIOT:
a) aJIKaHbI 0) aNKeHbI B) QJIKUHBI T') apeHbI
6.[{uc-mpamnc-u30Mepbl UMEET:
a) 3TEeH 0) meHTeH-2 B)2-METHJINEHTEH-2 I') IeHTeH- 1
7. Jonuiuute ypaBHEHUE PEAKIIMU U ONIPEECTUTE €€ THII:
CeHs---CH3 + Bn —>
a) oOMeH 0) nmpucoeAMHEHUE B) MOJIMMEPHU3AITUS T) 3aMelIeHUe
8. ATOMBI yraepoza B sp-THOPUIHOM COCTOSIHUM COJIEPIKATCS B MOJIEKYJIe
a) apeHOB 0) aTKUHOB B) aJIbJECTUJIOB I') aJIKaHOB
9. IIpOMBIIIITIEHHBIM MTPOLECCOM MEePepaboOTKH KAMEHHOTO YTJIs SIBJSETCS:
a) pektudukanus 0) aneKTposIn3 B) KOKCOBaHHE I') KPEKHHT

10.13 7,8t 6en3omna nosydeHo 8,61 HuUTpoOeH301a. Bbxom mpoiyKkTa peakiimy COCTaBHII:
a) 70% 0) 65% B) 80% r) 78%.
11. OcymiectBuTe MpeBpalieHus], yKaXXUTe YCIOBUS UX MPOBEACHUS U HA30BUTE MPOYKThI PEAKIIH:
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CHs —€H:Br —CH3-CHs; —»CH,=CH

Bapmuanr 2
1.Onpenenute yrieBoaopol, JIUIIHANA B TAaHHOM PSAY:
a) CsHs 6) CsHio B)CeHe r) C7Hs
2. 'oMoiorom neHTana MOKeT ObITh:
a) C7Hi2 0)CéHs B) CoHs4 r) C3Hg
3. TpeTnuHblil aTOM YIJI€pO/ia UMEETCSA B MOJICKYJIE:
a)  mpomaHa 0 2-MeTHJIIpOIlaHa B) ) 2,2-TAMETHITIPOTIaHa ') 9TaHa
4.Yxaxure HopMyiy, KOTOpas MOKET COOTBETCTBOBATh JUEHOBOMY YIJIEBOAOPOY:
a) CsHis 0) CoHe¢ B)CeHr) 6 Ci2Hos

5. CnaGple KUCIIOTHBIE CBOMCTBA MPOSIBIISIOT:
a) aJKeHBI 0) aTKaHBbI B) apeHbl T') aJIKUHBI
6.L{uc-mparnc-u30Mepbl UMEET:
a) MeHTeH-2  0) 3TeH B) MEHTEH- 1T) 2-METHIITIEHTECH-2
7. Jonuiuute ypaBHEHUE PEAKIIMU U ONIPEETUTE €€ THII:
CeHs---CH3 + Bn —>
a mpucoenuHeHue 0) ) oOMeH B) 3aMEIICHHE T') TIOJIUMEPH3AIUS
8. ATOMBI yriepo/ia B sp-TUOPUIHOM COCTOSTHHH COJEPKATCS B MOJIEKYJIe
a) aTKUHOB 0) apeHOB B) AJIKAHOB T') aJibJICTUIOB
9. IIpOMBIIIITIEHHBIM MTPOLECCOM MEePepaboTKH KAMEHHOTO YTIIs SBJSETCS:
a) KPEKUHT 0) KOKCOBAaHHE  B) DJIEKTPOJIU3 r) pektudukanus

10.13 7,8t 6en3omaa nosydeHo 8,61 HUTpoOeH301a. BbIxom mpoiyKTa peakiiui COCTaBHII:
a) 65 % 6) 70% B) 78% r) 80%.
11. OcymiectBuTe mpeBpalieHus], yKaXXUTe YCIOBUS UX MPOBEACHUS U HA30BUTE MPOYKTHI PEAKIIH:
CHs —€H3:Br —»CH;3-CHs —CH,=CH>»

KountpoabsHnas padora B 10 kinacce Ne2 no teme «Kuciaopoacoaep:kamme opraHudeckmne
COeIMHEHHUS U UX HAXOXKIEeHHUE B JKMBOI MPUPOaE»
Bapmuanr 1
1.Ykaxute GhopMyiy NpeaebHOTO OJJHOATOMHOTO CITUPTA:
a) C3HgO, 6) CsHi2O B) CoH402 1) C3HeO.

2. Kakoe BemiecTBo HE CONECPKUT KapOOHMIBHON TPYIIIBL:
a) MypaBbHHAs KMcJIOTa  0) popManbaeru  B) 3TAHOMI I') YKCYCHBIN aJIbJETU]I.
CocTaBbTe JUIs1 HETO MEXKJIACCOBBII M30MEP U HA30BUTE €TO.

3. JIONUIINTE peaKuIo U YKaKUTE €€ Ha3BaHUE:
CH=CH + H,O-- HgSO4, KHUCJIOTA__
a) peaknus Barnepa 0) peakmus 3enmuHckoro  B) peakinus KydepoB 1) peakmus Bropiia.

4. Kakoe BemecTBO Aa€T peakiuio «cepeOpsHoro» 3epkana? Hamummre 3Ty peakiuro:
a) ATaHalb 0)»TaHon  B) peHON  T) YKCYCHas KHCIIOTA.

5. CocraBbTe (pOpMYIIBI BEHIECTB IO HA3BAHHIO:

26



a) 4-metunrekcanos-2  0) 3-3TwieHoNT  B) STWIMETHIKETOH T) 3-METHJINCHTaHAIIb.
I[JIH BCIICCTBaA B) COCTaBbTC U30MCPBI U HA30BUTC UX.

6. Kakue 13 nepeunciaeHHbIX BEIECTB PEarupyroT ¢ TaHAJIeM: MypaBbUHAasl KUCJIOTa, BOJIOPO/I,
[MaHOBO0PO, Maruuid, 6pom, runpokcun meau(Il)? CoctaBbTe ypaBHEHUS 3TUX PEAKIIUN.

7.Kaxoii 06béM Boopoza (H.y.) BelaenuThes mpu B3aumosenctsuu 200r 40% pactBopa 3TaHona ¢
HaTtpuem?

Bapmuanr 2

1.Ocy1iecTBUTE LEMOYKY MPEBPALICHUN. Y KaXKUTE YCIOBHS MPOTEKAHUS PEaKUi U HA30BUTE
MOJIy4YCHHBIE BELIECTBA.

CH:=CH: — CH3-CH20H — CH3-COH — CH3-COOH — CH:(CIl-COOH — CH:(CI-
COOCH3

2.Ilpu cropaHuy OpraHWYECKOTO BellecTBa Maccoit 6,9r oOpazoBasiock 13,2r yrimekucnoro raza u 8,1r
Bozbl. [IMOTHOCTH 3TOTO BemecTBa Mo Bo3ayxy 1,59. Onpenenute MOIEKyISIpHYIO (POPMYITy BEIIEeCTBa,

HAMHILIUTE CTPYKTYPHBIE (POPMYIIBI BO3SMOXHBIX H30MEPOB.

3. JlaHbI BemiecTBa:

a) CH3-COOH 0) CeHs-COOH B) CH3-CH=CH-COOH r) C:Hs-COOH
1) (C2Hs-COO0)2Ca e) C17H33-COOH ) H-COOC:Hs 3) CH3-COOC:H~
n) C17H3s-COOH k) CH2CI-COOH

--Haligure MexkinaccoBbli M30Mep BellecTBy I. Ha3oBuTe 3TH BemiecTBa MO CUCTEMATHUYECKOM M
TPUBHAIILHON HOMEHKJIAType

-- [lonmyuuTe BemecTBO a W3 ATaHad. Hanumure ypaBHEHUE peakivy.

-- Hanumure ypaBHeHUE peakiiMy BEMIECTBA 0 C TUAPOKCUIOM KaJHsl.

--Hanmmwure ypaBHEeHHE peakiiuy 00pa3oBaHus CII0KHOTO dprpa U3 TIUIEPHUHA U TPEX MOJICKYJT KHCIIOTHI
u. Kakoe arperatHoe COCTOSIHUE UMEET JaHHBIN KUP?

-- Hanumure ypaBHeHue rupoiinsa Beuecrtsa 3. Ha3oBuTe mpoayKThl peakiuu.

Hrorosasi konTpobHasi padora B 10 kiaacce Ne3 mo opranudeckoii xummuu 3a 10 kaace

1. CoctaBbTe (hOpMYJIBI BEMIECTB MO Ha3BaHUIO. K BemecTBY MUATUIOBBIN 3pup HanmumuTe 2
n3omepa u 2 romosora. Hazosure ux.

a) 2,3-muMeTuII-3-XJI0pIIeHTaH, 1) STUJIOBBIN 3PP YKCYCHOUM KHUCIOTHI
0) XJIOpUUKIOOYTaH, €) 4-aMUHOBaJIepraHoOBasi KUCIOTa
B) METHJIOEH30JI (TOIYOI), ) PONUIaMUH

I') AUSTHIIOBBIN 3(up
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2. OcyIecTBUTE MPEBPAIICHUS U YKAKUTE YCIOBUS MX MPOTEKAHUSI.
C:H50H — C:H5COH — CH3COOH— CH:CIl-COOH — NH:-CH2-COOH— NH:-CH:>-
COONa

3. [Ipu 6pomupoBanuu 4,6 T TOIyosIa B MPUCYTCTBHH KaTajau3aTropa ObuIo TosydeHo 5,3 4-
OpomToiryosa. OnpeaenuTe MacCOBYIO JIOJTIO BBIXOJIa YKa3aHHOTO MPOAYKTa peakiuu. Kakoi nsomep
OpOMTOITYOJIa MOKET TAKKE TIOJYIUTHCS TIPH STOM (HAMHUIIKUTE ero GopMyity)?

11 KIIACC
KonTpoasHnas padora B 11 kiacce Ne 2 mo teme «CTpoeHue BelecTBa

Yacmo 1
1. Ilapa 2nemenmos, mesncoy KOmopulmu 00paszyemcs UOHHAS XUMUYECKAsl C8A3b:
a) yriuepoa u cepa  0) BOJOPOJ M 30T  B) KUK U KUCIOPOJ T) KPEMHUH U BOJOPOJ
2. Haumenee nonsapHoul A615emcs C653b.
a) C-H 0) C-Cl B) C-F r) C-Br
3.Bewjecmeso, 6 mosnexynie KOmopo2o Hem «NU-CEAZUN:
a) STUJICH 0) OeHzon B) aMMHUaK T) a30T
4. Amom yenepooa umeem cmenersb OKUcieHus: -3 u 6aleHMHOCMb 4 8 COeOUHEeHUU C POPMYNOLL:
a) CO2 6) C2Hs B) CH3Cl r) CaC,
5. Amommuyro KpucmaniuuecKkyro peuémky umeem.:
a) cona 0) Boma B) anmMas r) napapuH
6.Bewiecmeo, medcoy amomamu KOmopo2o Cyujecmsyem 6000poOHAs C8A3b:
a) 9TaH 0) dropua HaTpus B) ATAHOJI T') YTJICKUCIIBIN Ta3
7. Ipynna gpopmyn coedunenuil,  KOMOPLIX UMECMCs MONbKO Sp>-2ubpuou3ayus:
a) CH4, CoH4, C2H2 6) NHs, CHa4, H2O B) H20, C2Hs, CeHe r) C3Hs, BCl3, BeClz

8. Meoswcoy amomamu ecms Ko8aneHMHAA C653b, 00PA308AHHAS NO OOHOPHO-AKYENMOPHOMY MEXAHUZMY
8 MoneKyne.

a) CH3:NO> 6) NH4NO» B) CsHg r) HO

Yacmp 2
1. Onpenenute BU CBSA3HM M HAMIIKUTE JIEKTPOHHBIC U Tpaduueckue hopmynsl BemecTB: CoHo, Bro,
K3N.

2. Hanumure peakuuio nmoJiMMepu3aluu BUHWIXJIopuaa. Onpeaenure CTpyKTypHOE 3BEHO U
MOJIEKYJIIPHYIO MaccCy MoJMMepa, €CIu CTENEeHb oIMMepu3anuu pasHa 350.
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3. Hammumure Bce n3omepsnl s BemectBa ¢ popmynoin C4Hg 1 Ha3oBUTE HIX.

Hrorosasi koHTpoJbHasi padora B 11 Kiacce
Bapuanr 1
1. Hanumure ypaBHEHMsI peakLUid, P NOMOIIY KOTOPHIX MOKHO OCYILIECTBUTH CIIEIYIOIINE
IIPEBpAILEHUS:

AlLS; — Al — AICl; — Al(OH); — AlLO3

JlaiiTe XapakTepuCcTUKy peakuuu Ne4 ¢ TOUKM 3peHUs pa3IHuHbIX Kiaccudukanuii. Beidepute
OKHCJINTEIbHO-BOCCTAHOBUTEIIBHBIE IPOLIECCHI, B OJHOM M3 HUX HA30BUTE OKUCIIUTENb U
BOCCTAHOBUTEINb. Y paBHEHHUE PEaKLMU OOMEHA HAMUIINTE B MOJIEKYJIAPHON M KPAaTKOW MOHHOM (hopmax.
HazoBure ucxomnbie BEMIECTBA U MPOIYKTHI 3TON PEAKITUU.

2. Haninmure hopMyssl TAKMX BOJOPOIHBIX COCTUHEHUN XUMUYECKUX JIEMEHTOB 3-TO Meproja, B
KOTOPBIX BOJOPOJI UMEET CTENEeHb OKHUCIICHUs, paBHYIO + 1. Beibepure n3 HuX popmyiry BemiecTsa, Ko-
TOpoe HanboJiee aKTUBHO pearupyer co mienoubto. Hanummre ypaBaenue toi peakiuu. Kakue
CBOMCTBA MPOSIBIIAET B ’TOM CJIy4ae BOJOPOAHOE COCAMHEHHE?

3. Hanummre ¢popmMyiy Beiciero okcuaa d-ainemMeHTa, pacioiaoKeHHOro B 4-m niepuojie U VI rpymme
MIEPUOANYECKON CUCTEMBI XMMUYECKUX JJIEMEHTOB. [laiiTe Ha3BaHUE BELIECTBY, ONIPEACIIUTE XapaKTep
ero csorictB. Kakumu cBoiicTBaMu 00J1aaeT HUSLINKA OKCUI 3TOI0 XUMHUYECKOr'0 dJIeMeHTa?

4. Paccuuraiite Mmaccy hochopHOI KUCTOTHI, KOTOPYIO MOKHO MOoryduTh U3 80 r (ocdara kanpus npu
€ro B3aUMOJICHCTBUU C KOHIEHTPUPOBAHHOW CEPHOU KUCIOTON. MaccoBas 01 BBIX0J1a KUCIIOTBI
coctaBisieT 96%.

Bapmuanr 2

1. Hanmumure ypaBHEHMsI peakLUid, IpYU NOMOIIY KOTOPHIX MOKHO OCYILIECTBUTH CIIEIYIOLINE
[IPEBPAIICHUS:

S — S0, — S0; — H2S04 — BaSO04

JlaiiTe XapakTepucTUKy peakiuu Ne3 ¢ TOUKH 3peHHS pa3IMYHbIX Kiaccudukamnuii. Beibepure okuciau-
TCJIbHO-BOCCTAHOBUTCJIBHBIC ITPOLICCCHI, B OJHOM M3 HUX HA30BUTC OKUCIIUTCIIb U BOCCTAHOBHUTCIIb.
VYpaBHeHHe peakiuy oOMeHa HAMUIITUTE B MOJICKYJIIPHOM M KpaTkoi noHHOU popmax. HazoBure
HCXOJIHBIE BELIECTBA U IIPOIYKThI 3TOM PEAKLIUHU.

2. Hanumure ¢popMynbl THAPOKCHIOB XMMHYECKHUX 3JIEMEHTOB 3-I0 epuojia, 00Ja1aronmx
KHMCIIOTHBIMU cBoWcTBaMU. OTMEThTE, B KAKOM HAIPaBJICHUHU YCUJIMBAIOTCS 3TU CBOMCTBa. [laiite
OOBSICHEHUE 3TOMY SIBJICHUIO.

Hammmme MoneKkynsipHOE U KpaTKOE HOHHOE YPaBHEHHS PEaKINH, XapaKTepH3YIOIei CBOMCTBa
HanOoJiee CUIBHOM KHCIOTHI U3 BEIOPAHHBIX BaMH.

3. 3nas GopMyIy BHEIIHEro 3IeKTPOHHOTO CII0A aTOMa XUMHYECKOTO 3JIeMeHTa - 35°3p°, onpesenure:
a) Ha3BaHME dJIEMEHTA U €ro MOoJIOKeHUe B nepuoanueckoi cucreme [1. 1. Menneneena;

0) popmyiy, Ha3BaHHME W XapaKTep CBOMCTB €ro BBICIIETO OKCH/IA.
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4. Okcun Maraus Maccoit obpaboranu pactBopom, cofepkamum 40 r 37% a30THOM KUCIOTHI.
Paccunraiite, kakast Macca coji 00pa3oBaiach MpU ATOM.
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