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IHosicHUTEABLHAA 3AIINCKA
Pabouas mporpamma cocTaBieHa Ha OCHOBE:

1. ®enepanpHoro 3akona PO «O6 obpazoaruu B PDO» otT 29.12.12. 1. Ne 273-D3 (HoBast pegaxius)

2. Tlonoxennem «O paboueil mporpaMme yIuTemIs»;

3. ®denepanbHBIM MEpeUHEM YUCOHUKOB, PEKOMEHIOBaHHBIX K HCIIOJIB30BAHUIO B 00Pa30BaTEIbHOM
YUPEKACHUH, PEATU3YIONUX 00pa30BaTeIbHBIC IPOTPAMMBI 00IIETO 00Pa30BAHUS H UMEIOIINX
rOCyJapCTBEHHYIO aKKPEIUTALHUIO.

B ocHoBy nanHoOli pabodeil mporpaMMbl MOJOXKEeHa aBTopckas ImporpammMa K auHnu Y MK O. C.
Ia6puensinayueoHo-metToandeckoe mocodue/O.C.I"abpuersin. — M.: Ipoda, 2017.

esab yuyeOHOro npeaMera

N3yuenne xumuu B crapuied IIKoJie Ha 0a30BOM YypOBHE  HAaNpaBleHO Ha JIOCTHKEHUE
CHEAYIOIIUX LeJei:

® 0CBOCHHME 3HAHMH O XUMHUYECKOM COCTABJISAIOLIEH €CTECTBEHHO-HAy4YHOW KapTHHBI MHpA,
BaOXHEHUIITNX XUMHUYECKHX IMOHATUAX, 3aKOHAX U TCOPUAX;

¢ OBJIA/ICHUEC YMCHUSMM IIPUMCHATH IIOJYYCHHBIC 3HAHUA JJId 00BICHEHUS paSHOO6pa3HBIX
XUMHYECKNX SBICHUH U CBOIICTB BCIICCTB, OLICHKHU POJIM XUMHH B PA3BUTHU COBPEMCHHBIX TEXHOJIOTHH
" IIOJIYYCHHH HOBBIX MaTCpPHAJIOB,

e pa3BUTHe I[I03HABATEIbHBIX HHTEPECOB M MHTEIUIEKTYaJIbHbIX CIIOCOOHOCTEH B TpoIecce
CaMOCTOSITEJIBHOTO NMPUOOPETEHU XUMHUYECKUX 3HAHMH C MCIOJB30BAaHMEM pa3IMYHbIX HCTOYHHMKOB
nHGOpMALUHY, B TOM YHCIIE KOMIBIOTEPHBIX;

® BOCIIMTaHHE YOEKJICHHOCTH B MO3UTHUBHOM POJM XMMHUHU B KU3HU COBPEMEHHOTO OOIIECTBa,
HE0OX0IMMOCTH XUMHYECKU T'PaMOTHOT'O OTHOIIIEHHUSI K CBOEMY 3/I0POBBIO U OKPYKaIOLIEH Cpele;

e IpUMeHeHNe MOJy4YeHHbIX 3HAHMI M yMeHMil /s 0€30MacHOr0 MCIOJIb30BAHMS BEUIECTB U
MaTepuaJoB B OBITY, CEIbCKOM XO3SIMCTBE M Ha IMPOU3BOJCTBE, PEIICHUS MPAKTUYECKUX 3a7ad B
MOBCEIHEBHON KM3HHU, TPEAYNPEKIACHUS SIBICHUN, HAHOCAIIUX Bpel 30POBBIO YeNOBEKa U
OKpY’Karollen cpene.
®opmMbl OpraHu3anum 00yYeHusi: UHAMBHIyalbHas, apHas, TPyNnoBas, MHTEpaKTUBHASI.

OcHoOBHbIE 3@0auu N3y4eHHs] XUMUU B IIKOJIE:
v Gdopmuposams 'y 00y4aroOlIMXCS yMEHHUS BHAETh W IOHMMATh IEHHOCTh 0Opa3oBaHUS,
3HAYUMOCTh XUMHUUYECKOTO 3HAHMS UIsl KaXXIOrO YelOBeKa HE3aBHCHMO OT €ro mpogeccHOHaNbHOMN
NeSITeNIbHOCTH;
v Gopmuposams peACTABICHUS O XUMUYECKOM COCTaBISIONICH €CTECTBEHHOHAYYHOW KapTHUHBI
MHUpPa; YMEHHSI OOBIACHATH OOBEKTHI U MPOIECCH OKPYXKAIOIIeH ACHCTBUTENLHOCTU, HCIIONb3YS IS
3TOT0 XMMHYECKHUE 3HAHUS;
v 061a0e6amsb METOJJAMH Hay4YHOTO TIO3HAHUS JUIsl OObSICHEHUS XUMHUECKUX SIBJICHUN U CBOMCTB
BEIIECTB, OIICHKU pOJM XUMHUU B PA3BUTUU COBPEMEHHBIX TEXHOJIOTUH M TOJYy4EeHUH HOBBIX
MaTepuanos;

v gocnumuvléams yOSKJICHHOCTh B IO3UTHBHOU POJIM XMMHH B KH3HU COBPEMEHHOTO OOIIEeCTBa,
HE0OX0IMMOCTH TPaMOTHOTO OTHOIIICHHUSI K CBOEMY 3/I0POBBIO M OKPY)KAIOIIEH cpeie;
v npumMeHsamyb TOJIydeHHbIe 3HaHUHN TSI 0€30MacCHOTO0 MCTIOIh30BAHMsI BEIIECTB U MATEPHAIIOB B

OBITY, CEIbCKOM XO3SHCTBE M Ha NMPOU3BOJICTBE, PELICHUS NMPAKTHUECKUX 3aJad B TOBCEIHEBHOM
KU3HHU, IPEAYNPEKICHUS SIBICHUN, HAHOCAIINX BPEJl 310 POBbIO UEIOBEKA U OKPYKAIOLLIEH CPELIE;

v paszeueamsv  TO3HABATEIbHBIE  WHTEPECHI, HHTEJUIEKTyaJbHblE U  TBOPYECKHE
CIIOCOOHOCTH y4YallMXCsi B IMpolLecce HM3yYeHHUs HMMU XUMHYECKOM Hayku M ee BKJIaga B
COBPEMEHHBIN HayYHO-TEXHUUECKUI IPOrpecce;

v Gopmuposams  BaxKHEHIINE JIOTMYECKMX ONEpaluii MBIIUIEHUs (aHadu3, CHHTE3,
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00001IeHne, KOHKpETU3alus, CPaBHCHHE U JApP.) B MPOIECCE IMO3HAHWS CUCTEMBl BaKHEUIITHX

MOHSATHH, 3aKOHOB U TEOPUM O COCTABE, CTPOEHUHU U CBOMCTBAX XUMHUYECKUX BE I E€CTB

v 081a0e6amb KJIIOYEBBIMU KOMMETCHIUSIMHU (yueOHO-IO3HABATEILHBIMH,

WHPOPMAITMOHHBIMY, IIEHHOCTHO-CMBICJIOBBIMH, KOMMYHUKATHBHBIMHU).

v' MeToabl 00yUeHHs:

v' Tlo MCTOYHUKY 3HAHUI: CIIOBECHEIE, HATIAAHBIE, IPAKTUYECKHUE;

v Tlo ypOBHIO HO3HABATEIBHON aKTHBHOCTH: HMPOOIEMHBIM, YaCTHYHO-TIOMCKOBBIN, 00bICHUTEIBHO-
WUTIOCTPATUBHBIIN;

v/ [lo NpHUHLUIY pacuicHEHHs WM COEJUHEHMS 3HAHUI: aQHAIMTUYECKUH, CHHTETHYECKHIA,
CPaBHHUTEIBHBIN, 0000IIAIONIHIA, KITAaCCH(PUKAITMOHHBIH.

v TexHosoruu o0y4eHus:: WHIUBHyaIbHO-OPUEHTHPOBAaHHAs, pasHoypoBHeBast, UKT.

OO0uas xapakrepucTuka ydeO0HOro npeamera.

PabGouas mporpaMMa MO XUMHUU COCTaBJieHa Ha OCHOBE ¢denepalbHOTO  KOMIIOHEHTa
roCyJIapCTBEHHOTO 00pa30BaTEIbHOTO CTaHIApTa CpeaHero odmero oOpa3oBaHusi Ha 6a30BOM YPOBHE,
yTBepkaeHHOro 5 mapra 2004 roga, Ha OCHOBE MIPUMEPHOU MPOTPaMMBI IO XUMHUH IS CPEAHEN IIKOJIbI
1 Ha OCHOBE MpOrpamMMbl aBTOPCKOro kypca xumuu 1u1st 8-11 knaccoB O.C. I'abpuensna.

OcHOBHBIMHU TIpOOJIEMaMU XUMUU SIBJISIOTCS U3YUYEHHE COCTAaBa U CTPOEHMS BEIECTB, 3aBUCHMOCTH
WX CBOWCTB OT CTPOEHHUs, KOHCTPYHPOBAaHUE BEILECTB C 3aJaHHBIMU CBOICTBaMH, HCCIEIOBaHUE
3aKOHOMEPHOCTEN XMMHUYECKUX MPEBPALICHUI U MyTel YIpaBiIeHUs] MU B LENSIX MOJyYE€HUS BEIIECTB,
MaTepHaoB, SHEPTUU.

IToaToMy B paGoueil mporpamme o XMMHUHU HAIIUIA OTPA’KEHHE OCHOBHBIE CO/IEPKATENbHbIC IMHUU:

* «Beuwyecmeo» — 3HaHUA O COCTaBE U CTPOCHUU BEILECTB, UX BAXKHEHIINX (PU3MUECKUX U XUMUYECKUX
CBOMCTBax, OMOJOTHYCCKOM JICHCTBHU,

* «Xumuueckaa peakyus» — 3HaHUs 00 YCIOBUSX, B KOTOPBIX MPOSIBJIAIOTCS XMUMUYECKHUE CBOMCTBA
BEIIECTB, CI0CO0AX YMpaBIECHUs XUMUYECKUMU MPOLIECCAMU;

» «llpumenenue eeujecme» — 3HaHUS U ONBIT MPAKTUUECKON NESATEIBHOCTH C BEIIECTBAMHU, KOTOPBIE
HauboJiee 4acTo ynoTpeOstoTCs B OBCEIHEBHON )KU3HHU, IIMPOKO MCIIOJIb3YIOTCS B IPOMBILIUIEHHOCTH,
CEJIbCKOM XO3sIiCTBE, Ha TPAHCIIOPTE;

* «A3bIK Xumuuy) — cUcTeMa BaXXKHEHILINX MTOHATUI XUMUHM U TEPMUHOB, B KOTOPbIX OHU ONUCBIBAIOTCS,
HOMEHKJIaTypa HEOPraHMYeCKMX U OPraHUYeCKUX BEIIECTB, T. €. MX Ha3BaHMs (B TOM 4HUCIE U
TPUBHAJIBHBIE), XUMUYECKHE (HOPMYJbl U ypaBHEHMs, a TakXkKe IpaBuja IepeBoja HH(pOpMaluu c
POJIHOTO WJIN PYCCKOTO SI3bIKA HA SI3bIK XMMUHU M 0OPATHO.

MecTo npeaMera B y4eOHOM ILIaHeE.

Jl51a 00s13aTeIbHOTO U3yYeHUsl Y4eOHOTO MpeaMeTa « XUMUs» Ha dTare CpeHero ooiero oopasoBaHus
(benepanbHbIil 6a3UCHBIA y4eOHBIN TUTaH Ui 00pa3oBaTeNbHBIX yupexaeHuil Poccuiickoit denepanuu
otBoauT 70 yacoB. B Tom uncne mo 35 wacoB B X m XI kiaccax, u3 pacyera — 1 yyeOHBIX 4aca B
HEIEIIO.

Jlannast paboyasi mporpamMma paccunuTaHa Ha 68 yacos:

- B 10 xnacce otBoautcs 34 yaca u3 pacuera: | yac B Heiento, B TOM 4Yucie 3 yaca Ha MPOBEIACHUE
KOHTPOJIBHBIX U 2 Yaca Ha MPOBEJIEHUE MPAKTUYECKUX padoT.

- B 11 xnacce otBoautcs 34 yaca u3 pacuera: | yac B Heiento, B TOM 4YMCIE 2 Yaca Ha MPOBEIACHUE
KOHTPOJIBHBIX U 2 Yaca Ha MPOBEJICHUE OIEHOYHBIX MPAKTUIECKUX PaboT.

@®opMBbI KOHTPOJISA: YCTHBIE ONPOCHI, MPOBEPOYHBIE PAOOTHI, TECTOBBIH KOHTPOJb, MPAKTUYECKHE U
KOHTPOJIbHBIE pabOTHI.



Onucanue Mecta yueOHOro npeaMera B y4eOHOM ILIaHe.

B y‘-Ie6HOM IJIaHC MIKOJIBI AJId U3YyYCHUC XUMUHU OTBCACHO

KJIacc YacoB B HeACIIO Yacos B roj
10 1 34
11 1 34
BCEI'O 2 68

Y4eOHUKH, HCTIOJIb3yeMble B 00Pa30BaTeJIbHOM MpoIlecce.

PaGouass nmporpamma olecnedyeHa y4yeOHO-MeTOAUYECKMM KOMILIEKTOM, KOTOPBIM pPEKOMEHIOBaH
MunncrepctBoM oOpazoBanusi PO u Bxomut B denepanbHblii mepedeHb ydueOHHKOB Ha 2013-2017
yaeOHbIid roa «Xumus. 10 xrace» u «Xumus. 11 xmace» O.C. INabpuensH. — 3-¢ u3n., nepepad.- M.:

Hpoda, 2007.

Knacc | Ha3Banme yueOHuKa ABTOpBI I'op uznanms | U3nareabcTBo

8 Xumus. 10 kmace Ia6puenssa O. C. 2013-2017 M.: Ipoda
(6a30BbIl YpOBEHbB)

9 Xumus. 11 kmacc ["a6puensa O.C 2013-2017 M.: Ipoca
(6a30BBIiT YpOBEHB)

Pe3ybTaThl 0CBOEHHS MPOrPaMMBbI

JlesTenbHOCTh yuuTeNnsi B O0y4eHUH XUMUHU B cpefHel (MOJHOI) HIKoJie A0JbKHA ObITh HampaBieHa Ha
JNOCTHXKEHHE 00YJaIOIUMHUCS CIAEAYIOIINX JUUHOCIHBIX PE3ybmamos:

>

>

>

>

B I[EHHOCTHO-OPHEHTAIMOHHON cdepe — YyBCTBO TOPJOCTU 3a POCCHMCKYIO XHMHUYECKYIO
HayKy, TYMaHU3M, OTHOIIEHUE K TPYAY, LIEJIeyCTPEMIICHHOCTB;

B TPYAOBOU cdepe — rOTOBHOCTh K OCO3HAHHOMY BbIOODPY JaybHelIell 00pa3oBaTelbHON U
npodeccruoHabHOM TPACKTOPUH;

B I[I03HABATEJNbHON (KOTHUTHBHOW, WHTEJUIEKTYaJIbHON) cdepe — yMeHHue YIpaBisaTh CBOEH
M03HABATEIbHOMN JAEATEIHbHOCTHIO.

Memanpedmemnbmm pesyabmamamu OCBOCHUA BBIITYCKHUKAMU CTapmeﬁ IIKOJIbI IIPOIr'paMMBbI I10

XUMUHU
>

YV VYV VYV

SABJIAKOTCA:

HUCIIOJIB30BaHHC YMCHI/Iﬁ W HAaBBIKOB Pa3JIMYHbIX BU/I0B IMO3HABaTEILHOM JACATCIIBHOCTH,
MNPUMCHCHUHU OCHOBHBIX MCTOJ0B IIO3HaHUA (CI/ICTCMHO'I/IH(l)OpMaI_II/IOHHHﬁ aHaJiu3,
MO,[[eJ'II/IpOBaHI/Ie) AJI U3YUYCHUSA Pa3JIMYHBIX CTOPOH OKp}I)KaIOH_[eﬁ HeﬁCTBHTeHLHOCTH;
HCIIOJIb30BAHNEC OCHOBHBIX UHTCIJICKTYAJIbHBIX onepaunﬁ:

(I)OpMyJ'II/IpOBaHI/Ie FUINOTE3, aHAJIUW3 U CHHTE3, CPAaBHCHUC, O606H_ICHI/IC, cucreMarTrusaims,
BBIABJICHHUC ITPUYUHHO-CIICACTBCHHBIX CBH3€I>'I, IIOMCK aHaJIOT'OB,

YMCHHE I'CHEPpUPOBATHL UIACU U ONIPCACIIATL CPEACTBA, HeO6XOI[I/IMBIC I UX pealin3alluu,
YMCHHUEC ONpCACIIATL LCIW U 3aJa4u ACATCIBHOCTH, BLI6I/IpaTB cpeacTBa pcajarn3al LCIu U
NPUMCHATH UX HA MPAKTUKE,

HCIIOJIb30BAHUEC  PA3JIMYHBIX HWCTOYHUKOB IJId  IHOJYYCHHA XUMHYECKOM I/IH(I)OpMaI_II/II/I,
IIOHUMAHUC 3aBUCUMOCTU COACPIKAHUA U (I)OpMBI OpCACTaBJICHUA I/IH(bOpMaI_[I/II/I OT meneu
KOMMYHHKAIIUU U aJipecara.



B oOmactu npeomemmnvix pezynsmamoB M3ydeHUe XUMHUH NPEIOCTABIACT YYCHHKY BO3MOXHOCTh Ha
CTYIEHHU CpeAHero (MOIHOT0) 0011ero o0pa3oBaHus HAYYHThCS:

Ha 0a3060M ypoeHe

1) 6 nosnasamenvroli cghepe —

® a) JaBaTh OINpPEAETICHUS U3YYEHHBIM HOHSITHSIM;

e ) OMUCHIBAThH IEMOHCTPALMOHHBIC U CAMOCTOSATEIILHO MPOBEICHHBIE SKCIIEPUMEHTHI, UCTIOJIb3YS
JUIL 3TOTO €CTECTBEHHBIN (PyCCKU, pOJAHON) SI3BIK U S3bIK XUMMUH;

® B) ONKCHIBATh M Pa3MyaTh U3yYCHHbIE KJIACChl HEOPTaHMYECKUX U OPraHMYECKUX COEAUHEHUH,
XMUMHUYECKUE PEAKIINH;

® ) KIacCH(PUIUPOBATh U3Y4EHHBIEC OOBEKTHI U SBICHUS;

e 1) HaOmo0IaTh JEMOHCTPUPYEMbIE U CaMOCTOSATEIbHO IPOBOJUMBIE OIBITHI, XUMHUYECKUE
peaxkiuu, IpoTeKaroUIie B IPUPOJE U B OBITY;

e ¢) Jenarb BBIBOJAbl W YMO3AaKIIOYEHHS M3 HAOMIOJEHWM, M3YyYEHHBIX XHMHUYECKUX
3aKOHOMEPHOCTEH, MPOrHO3MPOBATh CBOMCTBA HEU3YYEHHBIX BEIIECTB IO AaHAJOTHH CO
CBOWCTBAMM M3yYECHHBIX;

® K) CTPYKTYpUPOBATh U3YUYEHHBIN MaTepHa;

® 3) UHTEPIPETHUPOBATH XUMHUECKYIO0 HH(GOPMALIKIO, TOJYYEHHYIO U3 APYTUX UCTOYHHUKOB;

® 1) ONHCHIBAaTh CTPOEHHE aTOMOB 31eMeHTOB [—IV mepuona ¢ ucnosb30BaHUEM 3JIEKTPOHHBIX
KOH(uUrypanuii aroMoB;

® K) MOJIEIUPOBATh CTPOEHUE MPOCTEUIINX MOJIEKYJ HEOPraHMYECKHX U OPraHMYECKUX BEIIECTB,
KpPHUCTAIIJIOB;

2) 8 YeHHOCMHO-0pUEHMAYUOHHOU chepe —
® QAHAIM3MPOBATh U OLIEHUBATh IOCIEACTBUSA JJIs  OKpyXKaromed cpeasl OBITOBOM U
MIPOM3BOJICTBEHHOH JCATEIHHOCTH YEJIOBEKA, CBSI3AaHHOM C IepepabOoTKOM BEIIECTB;
3) 6 mpyoosoii cghepe —
® IPOBOJUTH XUMHUYECKUN DKCIICPUMEHT;
4) 6 chepe puzuueckou Kynomypovr —

e OKas3plBaTb IIEPBYI0 IIOMOLIb IIPH OTPABICHUAX, OXKOraX M JPYrMX TpPaBMax, CBA3aHHBIX C

BELIECTBaMU U J1a00paTOPHBIM 000PYIOBAHUEM.

B pesynbraTe u3ydeHus 0a30BOro Kypca XUMHM BBIIYCKHHUK OCBOUT COJEpXKaHHUE, KOTOpPOE
crocoOCTBYeT (OPMHUPOBAHUIO II03HABATEIbHON, HPABCTBEHHOW M 3CTETUYECKOH KynbTyphl. OH
OBJIAJICET CHUCTEMOM XMMHUYECKMX 3HAHMM — MOHATHUAMM, 3aKOHAMH, TEOPUSAMHU M SI3BIKOM HAYKH Kak
KOMIIOHEHTaMH €CTECTBEHHOHAY4YHOH KapTUHBI MHUpPAa. DTO IMO3BOJIUT €My BbIpaOOTaTh MOHUMAaHUE
0O0I1eCTBEHHON NOTPEOHOCTH Pa3BUTUS XMMUU KaK HayKH, OTHOLUIEHME K XUMHM KaK BO3MOXHOMH
oOnactu Oyaymiel NpakTH4YeCKOl e TeTbHOCTH.

YcBoenue copepkaHusi 0a30BOro Kypca XUMHUHM OOECIEUUT BBITYCKHUKY BO3MOXKHOCTb OBJIAQJIETh
0000I1IEeHHBIMU CITIOCOOaMU AEUCTBHM C yUeOHBIM MaTepUaIOM, KOTOPbIE IO3BOJISIFOT YCHEIIHO pelaTh
y4eOHO-1I03HaBaTeIbHbIE U y4eOHO-TIPAKTUUYECKHE 33jaul, MAKCUMAJIHO MPUOJIMKEHHBIE K peaibHBIM
KHU3HEHHbIM cuTyauusaM. CopMHpPOBaHHOCTh OOOOIIEHHBIX CHOCOOOB JEHCTBMH, Hapsay cC
OBJIQZICHUEM OIIOPHOW CHCTEMON 3HAHUN U YMEHUH, NO3BOJUT yYalIUMCs ObITh KOMIIETEHTHBIMU B TOH
WIM HMHOM cdepe KylnbTypbl, KaxkIas U3 KOTOPBIX HpeArnosaraeT ocoOble cHnocoObl aedcTBUI
OTHOCHTEJIBHO CIEIM(PUYECKOTO COAEep KaHuUs.

B mpornecce uzyueHus xuMuu y ydyeHuka OynyT copMHUpOBaHbI IO3HABATENIbHBIE [IEHHOCTHbIE
OPHEHTALMK: [ICHHOCTH HAYYHOT'O 3HAHHUS, €r0 MIPAKTUYECKON 3HAYMMOCTHU U JOCTOBEPHOCTH; LIEHHOCTH
XMUMHMUYECKUX METOJIOB UCCIIEI0BAHUS )KUBOW U HEKUBOM MPUPOIBL.

B pesynbrare pa3BUTHs MO3HABATEIbHBIX LIEHHOCTHBIX OPUEHTALMH NMpU U3ydeHHU 0a30BOTO
Kypca XMMHMH Y BBIIYCKHHKa OyIyT C(OPMHPOBAHBI: YBAXHUTEIHHOE OTHOIIEHHE K CO3MIATEIbHOMH,
TBOPYECKOH NESATEeIBHOCTH; NOHUMaHHE HEOOXOIMMOCTH 30pPOBOro o0pa3a KH3HM; HNOTPEOHOCTH B
0€3yCIIOBHOM BBITIOJTHEHUU MpPaBUJ OE3011aCHOTO HCIHOJIBb30BAHUS BEIIECTB B IMOBCEJHEBHOMN KHU3HH,
HEO0XOIMMOCTh COXPAHATh U 3aIUIIATh IPUPOY.




®opMHpOBaHUE PETYISTHUBHBIX YHHUBEPCAIBHBIX Y4eOHBIX JCHCTBHI NpPH H3y4eHUH 0a30BOTO
Kypca IO3BOJMUT YYCHUKY HAyYUTHCS: IUIAHUPOBATH CBOU JEHCTBHS C Y4ETOM IIOCTABICHHOM 3a1aud U
YCIOBHUSMHU €€ pealu3aliy; OLICHWBAThb IPABWIBHOCTH BBINOJHEHUS JCUCTBUA M OCYILECTBIIATH
KOHTPOJIb PE3yJbTaTOB YCBOCHHS YUEOHOTO Marepuaja,; BHOCHUTh HEOOXOIMMbIE KOPPEKTHUBBI B
y4eOHYIO JEATeNbHOCTh Ha OCHOBE aHajW3a M OLEHKU JIOMYHICHHBIX OMIMOOK; CaMOCTOSTEIHHO
ONPEEINATh OPUEHTUPHI YUeOHBIX IEHCTBUN IPU U3YYEHUU HOBOTO MaTepHaa.

KoMMyHMKaTHBHBIE [IEHHOCTHBIE OPUEHTALIMN, OCHOBY KOTOPBIX COCTAaBJISIOT MPOLIECC OOLIEHUs
U TpaMOTHasi pedb, OyAyT CIOCOOCTBOBATH PA3BUTHIO MOTPEOHOCTH BECTH AMAJIOT, BBICIYIIMBATH
MHEHHE OIIIOHEHTA, y4aCTBOBATh B JIUCKYCCHUH, OTKPBITO BBIPAXKaTh U apryMEHTUPOBAHHO OTCTauBaTh
CBOIO TOYKY 3PEHMS, IPABHIIBHO HUCIIOIB30BATh XMMUYECKYI0 TEPMUHOJIOTHIO U CUMBOJIMKY.

B pesyabraTe m3yueHusi 6a30BOro Kypca XMMHMH BBINYCKHUK CpelHeil HIKOJIbI IOJYYHMT
BO3MOKHOCTh HAY4YUThCH:

® COBEpIICHCTBOBATh U PA3BUBATh YMEHUE YIPABIATH CBOEH MO3HABATEIBHOM AEATEIBHOCTBIO;

® T[PUMEHATH OCHOBHBIE€ HMHTEJUIEKTYyaJbHBIE OIEpallMU Takue Kak, (pOpMyIHpOBaHUE THUIIOTE3,
aHalM3 ¥ CHUHTE3, CpaBHEHHE, OO0OOIIEeHHEe, CHUCTEMaTu3alsi, BBISIBICHUE MPUIUHHO-
CJIEICTBEHHBIX CBSI3€U U JIp. ISl U3YYEHUS] CBOMCTB BELIECTB U XMMHUYECKUX PEaKLUii;
WCI0JIb30BATh PAa3IMUHbIE HCTOUHUKH IS MOyYEHUsI XUMUUYECKON HHpOpMaInH;
CaMOCTOSITENILHO MJIAHUPOBATh M OPraHU30BBIBATh YU€OHO-TI03HABATEIbHYIO IS TEbHOCTD;
YCTaHaBJIMBATh MOCIEA0BATEIbHOCTD JEMCTBUMA NPU pellIeHnH Y4eOHOH 3a1a4u;

OCBaMBaTh KIIFOUYEBBIE KOMIIETEHTHOCTH, KOTOpPBIE HMEIOT YHUBEPCAIbHOE 3HAYECHHE MJIA
Pa3IMYHBIX BHJIOB JESTEIBHOCTH, B HX uucie: OOOOIIeHHbIE CHOCOObI pelIeHHs 3ajad,
HCCIIeIOBATENIbCKHE YMEHUSI, KOMMYHUKAaTUBHBIE YMEHUS, HH(OOPMAIIMOHHBIE YMEHUSI.

OcCHOBHBIE TEXHOJIOTHH, MeTO/bI, GOpMBI 00yUeHUsI

TexHoJI0THH,
HCNOJb3yeMble HA

ypoke

XapaKTepHCTI/IKa OCHOBHbBIX BUJ0B I€ATCJIBbHOCTH

VueOHast JTeKIH JlanHbIii  crmoco0 — opraHM3aluu  y4eOHOM  JACSTEIBHOCTH  MO3BOJISIET
OpraHu30BaTh AaKTHBHOEC W3YYCHHE YyUYalIUMHUCS Yy4eOHOTO MaTepuaia ¢
MOMOIIIBIO YYUTENSA, KOTOPBIH OpraHU3yeT aKTUBHYIO JEATEIbHOCTH uepe3
IBPUCTHUYECKYIO Oecemy, pa3dop 3amaHuii 1O TeMe, paboTy C TEKCTOM

yueOHHMKA, TUIIEPTEKCT YUUTENs

JlaGoparopHbie JlaHHasi TEXHOJIOTHS TMO3BOJISIET OpPraHu3oBaTh JPPEKTUBHYIO pabOTy C
OTIBITHI BEIIECTBAMH U XUMHUYECKUM 000pyI0BaHUEM
[TpakTHKyMBbI JlanHasi TEXHOJOTHS TMO3BOJsIET (OopMHpOBATH Yy y4alIUXCAd HABBIKU

IMPUMCHCHUSA TMOJYYCHHBIX TCEOPCTHYCCKUX 3HAHUHA Ha IIPAaKTUKE YCpE3
PEIICHUC SKCIICPUMCHTAJIbHBIX 3aaa4

Ponesbie urpsl,

I[aHHaH TCXHOJIOI'usA CHOCO6CTByeT (1)0pMI/IpOBaHI/I${ HaBBIKOB HpaKTHqGCKOﬁ

TPEHUHTH JESITEIbBHOCTH Ha OCHOBE 3HAHUH, MOJIYYEHHBIX B X0JI€ M3YUEHUS Kypca
WHTepakTUBHBIE JlaHHasi TEXHOJIOTHUS CIIOCOOCTBYET PACHIMPEHHUIO TEOPETUUYECKOTO MarepHasa
9KCKYPCHH Kypca XMMHH, CIOCOOCTBYET PACHIMPEHHIO KPYro3opa yJaiuxcs
CemuHapckue JlaHHasi TEXHOJIOTHsI CIIOCOOCTBYET MPOBEACHUIO PaOOTHI MO0 CUCTEMATU3AIUH
3aHATHUSA 3HaHUHM ydamwmxcsi, (OPMHPOBAHUIO OOIIEHHTEIUIEKTYaJbHBIX YMEHUH Ha

OCHOBC M3YYCHHOT'O MaTCpHraJia

Ypoku 00001eHNs

JlaHHas TEXHOJIOTHS TO3BOJISIET AaKTYyaJM3UpOBaTh 3HAHUS YYalIUXCS IO
W3yYEeHHOU TeMe, 3a0CTPUTh BHMMAaHUE Ha HauOOJee CIOXKHBIX /3HAYUMBIX
BOIPOCAxX, OpraHuM3oBaTh JU(QepeHIrpoBaHHYI0 padoTy ydamuxcs [0
BBINIOJIHEHUIO 3aJJaHUI pa3HOTO YPOBHS CI0XHOCTH

YPOKU KOHTPOJIA U

KOHTpOJ'IL 3a ocBoeHueM 3YH yqamuxcsda MmpoxXoqUuT MOCJIIC M3YYCHHA TCMBI
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YV VYV ¥V VYV

KOPPEKLMH 3HAHUK | 4yepe3 HCIOJIb30BAaHUS KOHTPOJIbHO-U3MEPUTENbHBIX MaTepuaioB EI'D mo
y4aImxcs 00I11eCTBO3HAHUIO, YCTHBIHM OIPOC, pellieHHe O3HABATENIbHBIX 3a/1a4

Y4eOHbIi mporecc mpu u3ydeHun Kypca xumud B 10 - 11 kmacce CTpOUTCS ¢ y4eTOM CIEAYIOUIUX
METO/I0B OOyUeHUSI:
MH(GOPMAIMOHHBIH;
HCCIIEI0BATENIbCKUM (OpraHu3aliys UCCIIe10BaTEIbCKOTO Ja00PaTOPHOTO NPAKTUKYMa,
CaMOCTOSITENIbHBIX PadOT U T.1.);
poOsIeMHBIH (TOCTaHOBKA MPOOJIEMHBIX BOIIPOCOB U CO3JIAaHUE MTPOOJIEMHBIX CUTYalluii Ha
YPOKe);
ucnoib3oBanue UKT;
QITOPUTMU3UPOBAHHOE O0yUYeHHE (AITOPUTMBI IJITAHUPOBAHUS HAYYHOT'O UCCIIEIOBAHMS U
00pabOTKHU pe3yNbTaToOB FKCIIEPUMEHTA, AITOPUTMBI OTTMCAHUS XUMUUECKOT0 00BEKTa U T.11.);
-METO/IbI Pa3BUTHUSI CIIOCOOHOCTEN K CaMOOOYIEHHUIO U CaMOOOpPa30BaHMUIO.
C nenbro JOCTHMKEHMSI BBICOKMX pEe3yJabTaTOB 00pa30BaHUs B MPOLIECCe peaau3aluu Mo Kypey
XUMMH UCTIOJIb30BaHBbI:
e ®opmbl 00pa3oBaHMs — YPOK M3YUEHHS U NMEPBUYHOTO 3aKPEIJIEHUs HOBBIX 3HAHUM,
YpOK 0000IIeHNs U cUCTEMaTU3allui 3HaHUH, YpOK KOHTPOJIS, OLIEHKH M KOPPEKIUHU 3HAaHUI yJaluxcs,
KOMOMHUPOBAHHBIN YPOK, 3KCKYPCHH, TaO0OpaTOPHbIE U MPaKTHUYECKHe paboThI U T.1I.
e TexHosorum obpa3zoBaHMsi — WHIUBHIyalbHas paboTa, paboTa B MaJIbIX M OOJBIITHX
rpynnax, MpOeKTHas, HCCleoBaTeIbCKas, MOUCKOBas paboTa, pa3BHUBaloOllee, OIlepexaroliee u
JUYHOCTHO-OpUeHTUpoBaHHOe 00ydeHue, KT u 1.1.
e MeToabl MOHUTOPHHIA 3HAHUI M YMEHMH YYAlIUXCHA — TECThI, KOHTPOJIbHbBIE PadOTHI,
YCTHBIHM OTNPOC, TBOpUYECKHE paboThI (pedepaThl, MPOEKTHI, MPE3EHTAINN).

I[Inanupyembie pe3yJibTaThbl OCBOCHHUS] Y4€OHOI0 nMpeaMeTa « XuMHush)

B pe3yabTaTe n3yyeHusi XMMUM Ha 02a30BOM ypoBHe Y4eHHK 10 Kj1acca HAyYuTCs:
o Ha3bl6ampb V3YUYCHHBIE BEILECTBA M0 «TPUBUAIBLHOWY» WU MEXIyHAPOIHON HOMEHKIIATYpE;

o onpeOeJmmb: BaAJICHTHOCTb M CTCIICHb OKHCJICHHUSA XHUMHUYCCKUX 3JICMCHTOB, THII XUMHWYECKOH
CBiA3M B COCOAMHCHUAX, 3apdald HOHA, XapaKTep CpE€abl B BOAHBIX PaCTBOpax HCOPraHUYCCKHUX
COG,Z[I/IHCHI/If/'I, OKHCJIIMTECIIb U BOCCTAHOBUTCIIb, IIPUHAJIC)KHOCTh BCUICCTB K PA3JIMYHBIM KilacCaM
OPraHu4YCCKuX COG,HHHCHHI;'I;

o Xapakmepu3oeéambp:. 3JICMEHTHI MAJIbIX IIEPHOAOB 110 MX IIOJIO’KECHHIO B nepnommecxoﬁ CHUCTEMC
H.I/I.MGHHCHCGBa; O6H_II/Ie XHMHYECKHE CBOMCTBA MCTALJIOB, HEMCTALJIOB, OCHOBHBIX KJIACCOB
HCOPraHM4CCKUX M OPraHUYCCKHUX COGﬂHHGHHﬁ; CTPOCHHUC U XMMHUUYCCKUC CBOMCTBA HU3YUYCHHBIX
OPraHu4CCKux COCHHHCHHﬁ;

o 00BACHAMb. 3aBHUCUMOCTh CBOMCTB BCHICCTB OT UX COCTAaBa U CTPOCHU:, IIPUPOLY XUMHWYECKOH
CBiA3HU (HOHHOﬁ, KOBaHeHTHOﬁ, MeTaHHHHGCKOﬁ), 3aBUCUMOCTb CKOPOCTH XUMHWYECKOH p€akuunu nu
IMOJIOKCHUSA XUMHWYCCKOI'O PABHOBECHUS OT PA3JIMYHBIX (baKTOpOB;

L4 8bINOJIHAMD XUMUYECKUIL IKcnepumernm 110 pacllO3HABAHUIO Ba)KHEHIITHX HCOPraHN4YCCKUux "
OpraHn4Y€CKuUX BCIICCTB,

. nPo60OumMy CaMOCTOATENbHBIM MOUCK XUMUYECKOH HH(pOpMAIMK C MCIOIb30BAaHUEM PA3IUUHBIX
MCTOYHUKOB (HAyYHO-TIOMYJSPHBIX U3JJaHUH, KOMITBIOTEPHBIX 0a3 TaHHBIX, pecypcoB MHTepHeTa);
UCTOJb30BaTh KOMIBIOTEPHBIE TEXHOJOTUM JUIsI OOpabOTKM U Mepefayd XUMHUYECKOH
uH(OpMAIIUU U €€ TPE/ICTaBICHUS B pa3IMYHbIX (hopMax;

HO.]'Iy'-lI/IT BO3MOKHOCTb HAYYUTCH:
° O0OBSICHEHUSI XHMUYECKUX }IBHCHHﬁ, OpOoUCXoAdIIuX B IIpUpPoJac, 6BITy " Ha MMPOU3BOACTBE;




OIIPENENIEHUS BO3MOXKHOCTH MPOTEKAHUS XUMUUYECKUX MPEBPALLCHUN B PA3JIMUHBIX YCIOBHUSAX U
OLICHKH UX IIOCIICACTBHIA;

9KOJIOTMYECKH IPAMOTHOI'O [IOBE/ICHUS B OKPY)KAIOIIEN cpene;

OLICHKM BJIMSHMSI XMMHUYECKOTO 3arpsi3HEHMSI OKpPYKAloLIEH cpelbl Ha OpraHu3M 4YeJOBEKa U
Jpyrue KUBbI€ OpraHU3MBl;

0e30macHOTO OOpamieHusi C TOPIOYUMH M TOKCHYHBIMH  BEIIECTBaMH, J1aOOPaTOPHBIM
o0opyoBaHuEM;

IIPUIOTOBJICHUA PAaCTBOPOB 3aIlaHHOI>'I KOHIOCHTpaluu B 6I)ITy 1 Ha MPOU3BOACTBE;

KPUTHYECKOW OIICHKH JOCTOBEPHOCTH XHMHYECKOW WH(OpMAIMK, TMOCTYMAOMeH M3 pa3HbIX
HMCTOYHUKOB.

B pe3yabTaTe u3yuenusi yueOHoOro npeamera « XuMush» Ha ypoBHe CpeIHero ooiero oopa3oBaHus

BbINNYCKHMK 11 Kj1acca HayyuTCH:

packpbIBaTh Ha IpUMeEpax pojib XUMUHU B OPMUPOBAHNUN COBPEMEHHOM Hay4yHOU KapTHHBI MUpa
U B HpaKTquCKOﬁ JCATCIIBbHOCTH YCJIIOBCKA,

)IGMOHCTpI/IpOBaTI) Ha HpI/IMean B3anMOCBIA3b Me>1<11y XHMHeﬁ n }IpyFI/IMI/I CCTCCTBCHHLBIMU
HayKaMH;

packpbIBaTh Ha IpUMeEpax MOJIO0KEHHS TEOPUU XUMHUYECKOTo cTtpoeHus A.M. bytiiepoBa;
nmoHuMath (uzmdeckuii cmuich Ilepuomudeckoro 3akona J[.M. MenaeneeBa u Ha €ro OCHOBE
OOBSCHATh 3aBUCHMOCTh CBOMCTB XMMHYECKHX DJIEMEHTOB W OOpa30BaHHBIX WMH BEIIECTB OT
ANIEKTPOHHOTO CTPOCHUS aTOMOB;

O0OBSCHATH MPUUHNHBI MHOTOOOpPAa3Ms BEIIECTB HA OCHOBE OOIIMX MPEACTABICHUM 00 UX COCTaBe
U CTPOCHHH;

MPUMEHATHh TpaBWJa CHUCTEMATHYECKON MEKIyHApOJTHOW HOMEHKJIATYphl KakK CpeICTBa
pa3IuyueHus U UISHTH()HUKAIIMN BEIIECTB 110 UX COCTABY U CTPOCHHUIO;

COCTaBJISITh MOJICKYJISIPHBIE M CTPYKTYpPHBIE (POPMYJIBI OPraHUYECKUX BEIIECTB KaK HOCHUTEIICH
nH(pOpPMAaLlUd O CTPOSHUM BEIECTBA, €r0 CBOMCTBAX U MPUHAUICKHOCTH K OINPEACICHHOMY
KJIaCCy COETMHEHUII;

XapaKTepU30BaTh OPraHMYECKHE BEIIECTBA 10 COCTAaBY, CTPOCHUIO U CBOWMCTBAM, YCTaHABINBAThH
MIPUYKUHHO-CIICJICTBEHHBIE CBSI3U MEX/y TaHHBIMH XapaKTePUCTHKAMU BEIIECTBA,

MIPUBOJIUTH MIPUMEPHI XUMUYECKIX PEAKIUH, PACKPHIBAIOIIUX XapaKTePHbIE CBOMCTBA TUITUYHBIX
Mpe/ICTaBUTENEH KJIaCCOB OPraHMYECKHUX BEUIECTB C IENbI0 UX UACHTH(PHUKAIUU U OOBSICHEHUS
o0nacTu MpUMEHEHHUS;

MIPOTHO3UPOBATh BO3MOXHOCTh MPOTEKAHUS XMMUYECKHX peakluii Ha OCHOBE 3HAHWUN O THIIAX
XMUMHYECKOH CBS3M B MOJIEKYJIaX PEareHTOB M UX PEaKIMOHHON CIOCOOHOCTH;

WCIOJIb30BAaTh 3HAaHUS O COCTaBe, CTPOCHWHM M XUMHUYECKHX CBOWCTBAaX BEIIECTB JUIS

0e30ImacHOro NPpHUMCHCHUA B HpaKTI/IIICCKOﬁ ACATCIBbHOCTH,
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INPUBOANUTH TPHUMEPHI IMPAKTHUYECKOTO HCHOJIB30BAHUS TPOIYKTOB MEpepadOTKu HePTH U
IIPUPOJHOIO Tra3a, BbBICOKOMOJIEKYJIIPHBIX COEIMHEHUN (IOJMATHIIEHA, CUHTETUYECKOTO
Kay4yKa, all€TaTHOTO BOJIOKHA);

IMPOBOAWTD OIILITHI IO PACIIO3HABAHHWIO OPraHMYCCKUX BCUICCTB: INIMICPUHA, chyCHOfI KHCJIOTHI,
HCIIPCACIIbHBIX JXKHPOB, T'JIFOKO3bI, Kpaxmaja, OEJIKOB — B COCTaBeE MMUIICBBIX IPOAYKTOB M
KOCMCTHUYCCKUX CPCACTB,

BJIQZICTG IIpaBUWJIaMU HW MPUCMaMHU Oe3omacHoO pa60TI>I C XMMHYCCKMMH BE€IIECTBAMU U
nabopaTopHBIM 000pYI0BaHUEM;

YCTaHAaBJIMBATh 3aBUCUMOCTH CKOPOCTHU XUMHYECKOHN pe€akuuu MU CMCHICHUSA XUMHUYCCKOI'O
pPaBHOBECHS OT pa3dUYHBIX (PAKTOPOB C LEIBI0 OMPEACTEeHUsS ONTHUMAIbHBIX YCIOBUU
MPOTECKAHUA XUMHUYCCKUX ITPOLECCOB;

MPUBOANUTH TPUMEPHI THIPOJIHA3a COJICH B MOBCETHEBHOM KU3HHU YEIOBEKA;

IIPHUBOJUTH IIPUMEPHBI OKUCIINTECIIbHO-BOCCTAaHOBUTECIIbHBIX peaKHI/Ifl B mnpupoae,
IMPOU3BOJACTBCHHBIX ITPOLECCAX U X KUBHEACATCIIBHOCTH OPTraHN3MOB,

MPUBOJUTH MPUMEPhl XUMHUYECKHX PEaKIMi, pacKpbIBalOIIMX OOLINE XMMHUYECKHE CBOMCTBA
MPOCTHIX BEIIECTB — METAJUIOB ¥ HEMETAJIIOB;

IPOBOANTH PAcUEThl HA HAXOXKJICHUE MOJICKYIIPHON (GOPMYNBI YIiIeBOAOpOJa IO IMPOAYKTaM
CTOpaHHUS U 110 €T0 OTHOCUTEIHHOM IUIOTHOCTH M MAaCCOBBIM JIOJISIM 3JIEMEHTOB, BXOSIINX B €T0
COCTaB;

BJAJCTh INpaBWjIaMy O€30MacHOTO OOpamieHuss C €IKUMH, TOPIOYMMH ¥ TOKCHYHBIMHU
BEIIIECTBAMHU, CPEICTBAMH OBITOBOM XHMHUHU;

OCYIIECTBJIATh MOMCK XUMHYECKOH WHQPOpPMAIMM 1O Ha3BaHUSIM, HJICHTU(HKATOpAM,
CTPYKTYPHBIM (hOpMyJIaM BELIECTB;

KPUTUYECKH OLICHMBATh M HHTEPIPETHPOBATH XMMUYECKYI0 MH(OPMALIMIO, COACPIKAIIYIOCS B
COOOIIEHHSIX CPEJICTB MaccoBOM MHQOpMaimu, pecypcax MHTepHeTa, Hay4YHO-NOIMYJISIPHBIX
CTaThsIX C TOYKH 3PEHUS €CTECTBEHHO-HAYYHOW KOPPEKTHOCTHU B LIEJISAX BBISBICHHS OMINOOYHBIX
CY)XJeHUI 1 (OPMHUPOBAHUS COOCTBEHHOW TIO3UIINY;

NPEJCTaBIATh IyTH pEIIeHUs TJI00adbHBIX TNPOOIeM, CTOSIIUX Tepe] YeIOBEYECTBOM:

9KOJIOTMYCCKHUX, SJHECPTCTUUICCKHUX, ChIPbECBLIX, U POJIb XUMHU B PCHICHUU 3THX Hp06J'ICM.

BBIHyCKHI/IK IMOJYYMT BO3MOKHOCTD HAYYUTBHCH:

HIUTIOCTPpUPOBATE HAa NPpHUMEpPAX CTAHOBJIICHUC U 3BOJIFOIUIO OpFaHquCKOﬁ XMMHUHU KaK HAYKH Ha

PA3JIMIHBIX UCTOPHUICCKUX I3TAllaX €€ PA3BUTUAA,



WCIOJIb30BaTh METOJBI HAyYHOTO TO3HAHUS TIPH BBINIOJHEHUH MPOCKTOB U  Yy4eOHO-
HCCIIEIOBATENIbCKUX 3a/ad 110 H3YYEHHMIO CBOMCTB, CIOCOOOB IOJYYEHHS MU pPaclo3HaBaHUs
OPraHU4YeCKUX BEILIECTB;

OOBSCHATh MPUPOTY M CHOCOOBI O0Opa30BaHUS XMMHUYECKOW CBSI3U: KOBAJICHTHOW (IIOJISIPHOM,
HETIOJISIPHOW), MOHHOW, METAJUNIMYECKOW, BOJOPOJHOU — C LENBI0 OMpEAeNeHUsS XUMUYECKOU
AKTUBHOCTH BEILECTB;

YCTaHABJIMBATh T'E€HETHYECKYID CBSI3b MEXKIY KJIAacCaMd OPraHWYECKUX BELIECTB IS
000CHOBaHMSI TMPUHIMUITHAIBHON BO3MOXKHOCTH TIOJYYCHHS OPraHUYECKUX COCIMHEHHUI
3a/IaHHOTO COCTaBa U CTPOCHUS;

YCTaHABIUBATh B3aMMOCBSI3M MEXKYy (paKTaMU U TEOpUEH, TPUUMHON U CIEICTBUEM TIPH aHAIIU3E
MpOOJIEMHBIX CHUTYyalluii U OOOCHOBAHMHM TPUHMMAEMBIX PEIICHHH Ha OCHOBE XUMHUYECKUX

3HAHUWIL.



Conep:xkanmne tem yueOHOro npeamera. 10 kiacc
Tema 1
BBenenune
Teopusi cTpoeHHUsI OPraHMYecKHX coenHenuii (3 u)
[Ipenmer oprannueckoil xumuu. CpaBHEHHE OPraHUYECKUX COEIMHEHUN C HEOPraHUYECKUMHU.
[Ipupoanble, HICKYCCTBEHHbIE U CUHTETUYECKUE OPTraHUYECKUE COECTUHEHHUS.

BanenTtHocts. X¥MHUECKOE CTPOCHUE KaK MOPSIIOK COETMHEHUS ATOMOB B MOJIEKYJIE COTJIACHO UX
BaJICHTHOCTU. OCHOBHBIE [10JIOKEHUSI TEOPUU XUMHUUYECKOTO CTPOEHUSI OPraHU4YECKUX COETUHEHUI.
[ToHsiTHE O TOMOJIOTHMHU ¥ TOMOJIOTaX, H30MEPUU U HU30Mepax. XUMUYECKHe (POpMyIIbl U MOJENN
MOJIEKYJI B OPraHUYECKON XUMUHU.

JemoncTpanun. Mojenu MoJeKysl TOMOJIOTOB U M30MEPOB OPTaHUYECKUX COETMHEHUH.

Tema 2

YraeBoaopoabl 1 MX NPUPOAHBIE UCTOYHUKH (8 u)

[Ipuponnsrii ra3. Ankansl. [IpupoaHbril ra3 kak TormBo. [IpenMyiecTBa mpupoIHOTO ra3a nepe;t
JOpyruMu Bujiamu toruirba. CoctaB IpUPOIHOTO rasa.

A 71K a H bI: TOMOJIOTHYECKHM A, U30MEPUS U HOMEHKJIATypa aJIKaHOB. XMMHUYECKHE CBOMCTBA
aJIKaHOB (Ha MpUMepe MeTaHa 1 3TaHa): TOPEHUE, 3aMEelleHUE, pa3IoKEHUE U JeTIpUpOBaHHUE.
[IpuMeHeHne ajJKaHOB Ha OCHOBE CBOMCTB.

A 1 K € H bl. DTUJIEH, €ro NoJy4YeHHe (JerupupoBaHUeM dTaHa U JAeTupaTalueil 3TaHoma).
XUMHYECKHE CBOWCTBA ATUIIEHA: TOPEHNE, KaUeCTBEHHbIE peakinu (oOeciBedrBaHe OpOMHON BOJBI U
pacTBopa nepMaHraHara Kajus), rujaparanus, noasumepusanus. [lonustumien, ero cBoicTsa u
npuMmeHenue. [IpuMenenune 3TuaeHa Ha OCHOBE CBOMCTB.

AnkangueHs U Kaydyku. [lonarue o0 ankagueHax Kak yrieBoAOpOJax ¢ IBYMsl IBOMHBIMU
CBS3sSMH. XMMHUYECKHE CBOMCTBA OyTaaueHa-1,3 u uzonpeHa: odecupeunBaHue OpOMHOM BOJIBI
MoJMMepHu3anus B Kayuyku. Pe3una.

A 11 K ¥ H bl. AICTUJIEH, €T0 MOJy4YeHUE MTUPOIU30M METaHa U KapOUIHBIM cTIOCOOOM. XUMUYECKUE
CBOICTBa alleTUJIeHA: FTOpeHHe, 00eclBeYnBaHne OPOMHOM BO/JIbl, TPUCOEAMHEHNE XJIOPOBOIOPOIa U
ruaparanus. [[puyMeHeHne aneTuiieHa Ha OCHOBE CBOMCTB. Peakiys moauMepu3ainy BUHWIXJIOPUIA.
[TonMBUHUIXIIOPHUA U €r0 IPUMEHEHHE.

b e 1 3 0 1. [lonyuenue 6eH3011a U3 TeKcaHa U aneTuieHa. XUMHUUYECKUEe CBOCTBa O€H30J1a: TOpeHue,
rajioreHupoBanue, HuTpoanue. [Ipumenenne 6eH30i1a Ha OCHOBE CBOMCTB.

H e ¢ 1 5. CoctaB u nepepadotka Hepru. Heprenpoaykrsl. beH3nH n moHsTHE 00 OKTAHOBOM YHCIIE.

JdemoncTpanuu. ['openue merana, 3TuieHa, anetTwieHa. OTHOLIEHUE METaHa, STUJIEHA, alleTUIICHA U
OeH30J1a K pacTBOpPY IepMaHTraHara Kajiaus 1 OpoMHoit Boje. [lonyuenue aTunena peakuuen
JeTUpaTaluy 3TaHOJA U JACTIOIMMEpPU3allii OJUATUIICHA, alleTHIIeHa KapOuHBIM CIIOCOOOM.
Pa3znoxxenue kayuyka npu HarpeBaHUHM, UCIIBITAHUE TIPOJYKTOB PA3JI0KEHUS Ha HETIPEIEIbHOCTb.
Komnekuus 06pa3uoB HedTH 1 HeQTEMPOIYKTOB.

JlabopaTopHblie onbIThI. 1. OnpeeneHne 3J1eMEHTHOTO COCTaBa OPraHMUECKUX COSUHEHUN. 2.
N3roTtoBnenune mojeneit MOJIeKy yrieBoopoaoB. 3. OOHapykeHHe HelpeaeIbHbIX COSMHEHUI B
xuakux HedTenpoaykrax. 4. [lomydenue u cBoiicTBa aneruieHa. 5. O3HaKOMIIEHHE C KOJUIEKIIMEH
«HedTb 1 MpOayKTHI ee nepepaboTKI.

KonTpoabsnas padora Ne 1 o reme: «YTieBoI0poAbl U UX IPUPOIHBIE HCTOYHUKN

IIpoexThi: 3aragounsiii yriepoa. Hedts u HedhTepoayKThI.

Hcnonb3zoBanne UKT: IIpezenranus «IIpupoansiii ra3» Ilpesenranns «YrieBo1opoabl B )KU3HU
yenoseka» [Ipesenranus «Hedptb»

Tema 3

Kucnopoacoaepskamue oprannyeckue coeTMHHeHHs M UX MpupoaHbie ucrounuku (10u)
EauHCTBO XMMHUYECKOM OpraHu3alui )KUBBIX OPraHU3MOB. XMMHUYECKUN COCTAB KUBBIX OPraHU3MOB.

C nu p T bl. [losryuenue sTanosia GpoXKEHUEM IITIOKO3BI M THApaTaluei sTuiaeHa. ' uapokcuabHas
rpymnmna kak gyHkuuoHanabHas. [IpencraBienne o BOJOPOJHOM CBsI3U. XMMHUECKHE CBOIMCTBA ITaHOJIA!
rOpeHue, B3auMOICHCTBHIE ¢ HATPHEM, 00pa30BaHKUE MPOCTHIX U CI0XKHBIX 2(PUPOB, OKHCICHUE B
anprerua. IlpuMenenune 3TaHosIa HA OCHOBE CBOMCTB. AJIKOTOJIM3M, €T0 MOCJIEACTBUS U
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IIPENYNPEXKICHUE.

[TonsTHE O MPEAEIBHBIX MHOTOATOMHBIX CIUPTax. [ IMIIEpUH KakK MpeACcTaBUTEb MHOTOATOMHBIX
cnupToB. KauecTBeHHas peakiys Ha MHOTOaTOMHbIE ciupThl. [IpuMeHenue rivuepuHa.

KamMeHHB 1 yrons @ eH o i Kokcoxummueckoe npou3BOJICTBO U €ro npoaykuus. [lomyuenue
(eHoIa KOKCOBaHMEM KaMEHHOTO yIiii. B3anMHoe BiusiHHE aTOMOB B MOJIEKYIe (eHoa:
B3aMMO/ICHCTBHE C TUAPOKCHIIOM HATPHS U a30THOU KucinoTou. [lonmkonaeHcanus ¢peHona ¢
dopmanbaeruiom B penosnodopmanbaeruayio cmoiy. [Ipumenenue heHoa Ha OCHOBE CBOMCTB.

A np neru asl llonydeHue aapaeruioB OKUCICHUEM COOTBETCTBYIOIINX CIIUPTOB. XUMUYECKUE
CBOICTBA aJIbJETU/IOB: OKUCIEHUE B COOTBETCTBYIOIYIO KUCIOTY U BOCCTAHOBJICHHE B
COOTBETCTBYIOLIHNH criupT. [I[pumenenue Gpopmanbaernia u aeTaibIeruaa Ha OCHOBE CBOMCTB.

KapO6oHoBBIe Kucmo 15l [lomydeHne kapOOHOBBIX KUCIOT OKUCIIEHUEM aJIbJICTHUIOB.
XUMHYECKHE CBOMCTBA YKCYCHOM KUCIIOTHI: 00IIME CBOWCTBA C HEOPTaHUYECKUMH KUCIOTaMU U
peaxuus srepudukanuu. [IpuMeHenrne ykecyCHOM KMCIOThI HA OCHOBE CBOMCTB. Briciue skxupHbie
KHCJIOTBI Ha IPUMEPE NAIbMUTHHOBON U CTEAPUHOBOM.

CrnoxHble d2pupsl U Xk up bl [lonyueHue cioxHbIX 3GUPOB peakiueit 3TepupuKaum.
CrnosxHele 3¢upsl B IpUpojie, MX 3HaueHue. [I[pumenenne cinoxHbIX 3()UpOB Ha OCHOBE CBOICTB.

XKupsl kak crnoxxHble 3(Upbl. XUMHUUECKHUE CBOMCTBA JKUPOB: TUAPOJIN3 (OMBUICHHUE) U THAPUPOBAHNE
KUAKUX KUPOB. [IprMeHeHne ;xupoB Ha OCHOBE CBOWCTB.

Y reBo bl YIIIeBobl, HX Kiaccu(uKaIys: MOHOCaXapu sl (TIIF0K03a), AUcaxapuabl (caxapo3a) u
MoJIMcaxapyuabl (Kpaxmall U HeJI0103a). 3HaYeHUe YTIeBOA0B B )KUBOW MPHUPOJIE U B )KU3HU YEJIOBEKA.

I'mroko3a - BemecTBo ¢ ABOMCTBEHHOUW (PYHKITHEH - aJIbICTUIOCTIMPT. XUMHUYECKHUE CBOMCTBA
TJIIOKO3bI: OKHUCIICHHE B INIFOKOHOBYIO KHCIIOTY, BOCCTAHOBJIEHHE B COPOUT, OpokeHue (MOJIOYHOKHCIIOE
u cnuptoBoe). [IpuMeHeHune riroKko3bl HA OCHOBE CBOMCTB.

Jucaxapuasl 1 noyumcaxapuabl. [IoHATHE 0 peakusaX MOJMKOHICHCALUN U THIPOIN3a Ha IPUMEpe

B3aMMOIPEBPAILECHUIA: TIFOKO3a <= TOJIMCaxapu/l.

JdemoHncTpanuu. OKuclIeHHE criupTa B anbAerul. KauecTBeHHas peakiys Ha MHOTOATOMHBIE CITUPTBHI.
Komnexuust «KameHHBIN yroabs U IPOIYKTHI €ro TiepepadboTkuy. PactBopumocTs (heHosa B Boje npu
0ObIYHOM TeMIiepaType U pu HarpeBanuu. KauecTBeHHble peakinu Ha peno. Peakuus «cepedbpsHoro
3epKajia» albAETUI0B U TIIIOK03bl. OKHCIEHUE albJAETU0B U TIIFOKO3bI B KUCIOTHI C TOMOIIBIO
ruapokcuaa Meau (11). Ilonydyenne ykCycHO-3THIIOBOTO U YKCYCHO-HU30aMIII0BOro 3¢upos. Komiekuus
a¢upHbIx Macen. KauecTBeHHas peakuusi Ha Kpaxmal.

JlaGoparopHbie onbIThI. 6. CBOMCTBa 3TUIIOBOTO ciupTa. 7. CBoMcTBa rmiepuHa. 8. CBoiicTBa
dbopmanpaeruna. 9. CpoiicTBa ykcycHoi kucioThl. 10. CoiicTBa xupoB. 11. CpaBHEeHHE CBOMCTB
pacTBOPOB MbLIA U CTUPaAJILHOTO Topoiika. 12. CBoiicTBa ritoko3sl. 13. CBoiicTBa Kpaxmana.
KonTpoabsHast padora Ne 2 o teme: «Kucnopomocoaepxaiimue OpraHu4ecKue CoeIMHEHUSD)
IIpoeKkThI: «ITOT AYpMAHSIINI 1 00KUTAIOIMINN. . .» (STHIIOBBIM cUPT).3HAUCHUE YTIIEBOIOB.
Hcnonb3zoBanue UKT: [Ipezentanus «YraeBoas», CD «Bupryanbnas nabopatopusi»

[Ipesentanus «CoupTsi»

Tema 4

A30TcoepKaIIMe COeMHEHHSI H MX HAXO0KIeHue B KuBoii mpupose (6u)

A M 1 H bL. [lonsTie 06 amunax. [loyueHue apomMaTH4eCKOro aMUHa - aHUJIMHA - U3 HUTPOOEH30171a.
AHWIMH KaK OpraHu4YecKoe OCHOBaHME. B3anMHOE BiIHsHIE aTOMOB B MOJIEKYJIe aHUJIMHA: OClIa0JIeHne
OCHOBHBIX CBOMCTB M B3aUMOJIeCTBHE ¢ OpOMHOI BooH. [IpuMeHeHe aHIIMHA HAa OCHOBE CBOMCTB.

AMUHOKHUC IO T bl [TonydeHne aMUHOKHUCIIOT U3 KApOOHOBBIX KUCIOT U THIPOTIH30M OEIIKOB.
XUMUYECKUE CBOMCTBA aMUHOKHUCIIOT Kak aM(OTEPHBIX OPraHUYECKUX COSTMHEHUN: B3aUMOICHiCTBHE
CO IIEI0YaMHU, KUCIOTaMU U JIPYT ¢ APYroM (peakius moJukoHaeHcanun). [lentunnas cBs3b u
nonunenTuasl. [IpumMeHeHne aMMHOKHUCIIOT HA OCHOBE CBOMCTB.

b e 1 k u. [lonyuenune GenKoB peakiuel MOJTUKOHACHCAIIUY aMUHOKHCIOT. [lepBruHas, BTOpu4Has u
TpEeTUYHAs! CTPYKTYPhl OETKOB. XUMUYECKHE CBOWCTBA OETTKOB: TOPEHHE, ICHATYPAIU S, TUAPOIIU3 U
I[BETHBIE peakiuu. buoxumudeckre QyHKIIMN OETKOB.

['eneTnueckas CBsI3b MEXKy KJIaCCAMHM OPraHUYECKUX COEAMHEHUMN.

HyxnennoBbie kucnoThl. CHHTE3 HYKJIEMHOBBIX KUCIIOT B KJIETKE U3 HyKJIeoTua0B. OOmIMii rian
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ctpoenus Hykieoruna. CpaBaenue crpoenus u Gpynkauiit PHK u JIHK. Posib HyKITEeHHOBBIX KUCIIOT B
XpaHEeHUH U Mepegaue HaciaecTBeHHON nHpopmarmu. [loHsTHEe 0 OMOTEXHOIOTHUH U TeHHOU
UHXEHEPUU.

JdeMoHcTpanuu. B3auMoeiicTBue aMMUaKka U aHWJIMHA C COJITHOM KMCIIOTOM. Peakuus anuinuHa ¢
O6pomMHOi1 Booil. JlokazaTenbCcTBO HANWYMS (DYHKIIMOHAIBHBIX TPYIII B PACTBOPAX aMHHOKHUCIIOT.
PactBopenue u ocaxkaenue 6enkoB. LIBeTHBIE peaknny OEIKOB: KCAHTOTIPOTEHHOBAS M OMYpETOBAS.
I'openne ntruubero nepa u mepctsaHod HUTH. Moaens monekyisl JIHK. Ilepexoasl: 3Tanon — 3TuineH
STUJICHTIIMKOIb —> STUICHIIMKOIAT Meau (I1); aTanon —>3TaHans — 3TaHOBas KUCIOTA.
JlaGopaTopHblie onbIThI. 14. CBOlicTBa OEIKOB.

IpakTnyeckas padora Nel. nenTudukamnust opraHn4ecKux COeTNHEHHA.

Hcnonb3zoBanue UKT: Ilpezenranus «AMUHBD, Npe3eHTaALUs «AMUHOKHUCIOTHI)
Tema §
Buosornyeckn akTuBHbIE OpraHuieckue coequnenus (4 u)

® epMeHT bl DepMEHTHI KaK OMOJIOTUYECKHE KaTaIU3aTOPhl OETKOBOU MPUPOIbl. OCOOEHHOCTH
¢byHKIMOHUpOBaHUS GepMeHTOB. Posib pepMEHTOB B )KU3HEAEATENLHOCTH KUBBIX OPraHU3MOB U
HapOJHOM XO35HCTBE.

B uTawmuH bl [lonarue o Buramunax. Hapyiienus, cBs3aHHbIEe C BUTAMUHAMU: aBUTAMHHO3BI,
TUIIOBUTAMUHO3bI U THIIEpBUTAMUHO3bL. Butamun C kak mpeacTaBUTeNlb BOJOPACTBOPUMBIX BUTAMUHOB
Y BUTAMUH A Kak NpPeJCTaBUTEINb KUPOPACTBOPUMBIX BUTAMUHOB.

I" o p M 0 H bl [loHATHE O TOPMOHAX KaK T'YMOPaIbHBIX PErYIATOPAX KU3HEAEATEIbHOCTH ) KUBBIX
opranu3MoB. HCYIMH U aJijpeHaIuH Kak MpeicTaBuTen ropMoHoB. [IpodunakTika caxapHoro
nuabera.

Jle xapcTBa. JlekapcTBeHHass XUMHSI: OT HATPOXUMHUHU J0 XUMHOTEpanuu. ACUPUH. AHTUOHMOTUKN
u qucOakteprol. Hapkorudeckue Bemiectsa. Hapkomanusi, 6ops0a ¢ Hell u nmpoduaakTrKa.

JemoncTpanuu. PaznoxeHne nepokcuaa BOAOPOAa KaTala3oi CbIporo Msica U CbIporo Kaprodes.
Komnexuust CMC, coneprkantux sH3uMbl. McnibiTanue cpeapl pactBopa CMC nHIUKaTOpHOM Oymaroi.
Nnmoctpanyu ¢ potorpadusMu )KMBOTHBIX C Pa3IMYHbIMU (hopMaMK aBUTaMHHO30B. Kosnekmust
BUTAaMHMHHBIX NpenapaToB. VcnbiTaHue cpelibl pacTBOpa aCKOPOMHOBOM KMCIOThI MHIAMKATOPHOM
Oymaroii. McripITaHue anTeuHOTO TIpenapara MHCYy/IMHa Ha Oenok. Jlomanrass, tjadopatopHas u
aBTOMOOWMIIbHAS anlTeyKa.

IIpoexTshl: BeniecTBa ®U3HU: BUTAMUHBI, TOPMOHBI U (DEPMEHTHI.
HUcnoan3oBanne UKT: [Ipesentanus «Mup moJmmepoBy

Tema 6

HckyccTBEeHHBIE H CHHTETHYECKHE MoJIuMepsI (4 u)

McxkyccTBeHHBIE NOIHUME P BL [lolydeHne HCKyCCTBEHHBIX IIOJIMMEPOB, KaK IIPOTYKTOB
XUMUYECKON MOJU(UKALNN TPUPOJIHOTO MOJUMEPHOTO ChIpbs. MICKycCTBEHHBIE BOJIOKHA (AL[E€TaTHBIN
IIEJIK, BUCKO3a), UX CBOMCTBA U IPUMEHEHHUE.

CunHTteTHuyeckue nNoauMep bl [losydeHne CHUHTETUUECKUX [TOJIUMEPOB PEAKLIUAMU
IIOJINMEPHU3aLUH U NOJIMKOHAeHcauuu. CTpyKTypa OJIMMEPOB JIMHEWHAsA, PAa3BETBICHHAS U
IpocTpaHcTBeHHas. [IpencTaBuTeNn CHHTETUYECKUX MIJIACTMACC: MTOJIMATHIIEH HU3KOTO U BBICOKOTO
JABJICHHUS, MTOJIMIIPOIIUIIEH U NOJUBUHWIXJIOpUA. CHHTETUYECKHE BOJIOKHA: JIaBCaH, HUTPOH U KaIlpOH.

Jemoncrpanun. Komutekuys miuactMace U u3aenuid n3 Hux. Koyulekuuy neKycCTBEHHBIX U
CUHTETHUYECKU BOJIOKOH U M3JENHUN U3 HUX. Pacrio3HaBaHue BOJIOKOH 110 OTHOLIEHUIO K HATPEBAHUIO U
XMUMHMUYECKU PEAKTHBAM.

JlaGopaTopHsle onbIThI. 15. O3HaKOMIIEHHE ¢ 00pa3liaMy IIACTMACC, BOJIOKOH U Kay4yKOB.
IIpakTnuyeckas padora Ne2. Pacnio3HaBaHMe€ IJIaCTMAcC ¥ BOJIOKOH.
Hrorosast koHTpObHAs1 padoTa Ne3

Conepxxanue TemM y4eOHOIro npeamMera
11 kaacc

Tema 1
Ctpoenne atoma u nepuoanyeckuii 3axon /1. U. Menneneena (3 u)
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OCHOBHBIE CBEJIEHHUSA O CTPOEHUHU aTOMa. AAIpo: IpoTOHBI U HEUTPOHBI. M30TOMBI.
DNEeKTPOHBI. DIIEKTpOHHAsE 000JI09Ka. DHEPreTUIecKuil ypoBeHb. OCOOEHHOCTH CTPOCHUS
AIIEKTPOHHBIX 000JI0YEK aTOMOB 3JIEMEHTOB 4-T0 U 5-T0 MepuoI0B nepuoanydeckoi cucremst 1. U.
MenpeneeBa (nepexoaHbix 3neMenToB). [lonarue 06 opourtansx. S- u p-opouranu. DIEeKTPOHHbIE
KOH(UTypanuyu aTOMOB XMMUYECKHUX 3JIEMEHTOB.

[lepuoaunueckuit 3akoH . M. MeHnngeneeBa B CBETE YYEHHUSA O CTPOECHHUHU
aToM a. Orkpertue J[. . MenaeneeBsIM MepruouuecKoro 3akoHa.

[Tepuoanueckas cuctema xumudeckux snemeHToB [1. V1. MenneneeBa - rpadguueckoe 0ToOpaxeHue
MEPUOIUUECKOr0 3aKkoHa. DU3nUecKHil CMbICI TOPSAKOBOTO HOMEPA IEMEHTA, HOMEpA Ieproja u
HOMepa Ipynibl. BaneHTHble 31eKTpoHbl. [IpyUunHbEl H3MEHEHUS CBOMCTB 3JIEMEHTOB B IIEpHOJaX U
rpymnmnax (riaaBHbIX HOATPYIIAXx).

[Tonoxxenune BoOpOaa B IEPHOIUUECKON cUCTEME. 3HAUEHUE NTEPUOIUNIECKOTO 3aKOHA U
MEPUOIMYECKON CUCTEMBbI XUMHYECKUX AeMeHTOB J[. 1. MeHneneeBa i pa3BUTHUSI HAYKH U
MMOHUMAHUSI XUMUUYECKOU KapTUHBI MUpA.

JemouncTpanum. Paznnunsie (opMbl IEPUOINIECKON CUCTEMBI XMMHUECKUX 31eMeHToB 1. 1.
Menneneesa.

JladopaTopHublii onbIT. 1. KoHCTpynpoBaHue nepuondeckoil Tabauiibl 2JIEMEHTOB C
HCIOJIb30BAHUEM KapTOYEK.

HUcnoan3oBanue UKT: nmpesenranms «Ctpoenne atomay, BuaeoGuiisM «Bemukuii 3aKoH»
IIpoext: «Mmenem J[. 1. MenaeneeBa»
Tema 2
Crpoenue Bemectsa (14 4)

Nounnasg xumuueckas ¢Bs3b. Katnons! u annonsl. Knaccudukarnus nonos. MoHasie
KpUCTaJUIMYeCcKue pemeTky. CBOKCTBA BEIIECTB C ITUM TUIIOM KPUCTAIUIMYECKUX PEHIETOK.

KoBaneHTHas XuMuueckas CB i3 b. DIEKTPOOTPULIATENBLHOCTS. [losgpHas n HenossipHas
KOBaJICHTHBIC CBsI3U. J{umob. [1osspHOCTE CBS3HM U MOISAPHOCTH MOJIEKYIbl. OOMEHHBIN U TOHOPHO -
aKIENTOPHBIM MEXaHU3Mbl 00pa30BaHUs KOBAJIEHTHOM CBs3U. MoJeKyasipHbIE U aTOMHBIE
KpUCTaJUIMYeCcKue pemeTki. CBOKCTBA BEIIECTB C STUMHU THUIIAMH KPUCTAUIMYECKUX PELIETOK.

Mertannuyeckas XUMu4deckas ¢Bs3b. OCOOEHHOCTH CTPOCHUS AaTOMOB METAJIJIOB.
Meramueckass XUMUYECKasi CBSI3b U METAJUIMYECKask KpucTajuinueckas pemrerka. CBONCTBA BEIIECTB C
3TUM THUIIOM CBSI3H.

Bonopoanas xumMmuueckas CBs3b. MEXMOJEKYISIDHAS. 1 BHYTPUMOJIEKYJIIPHAs
BOJIOPOJIHAS CBS3b. 3HAUEHUE BOJOPOIHOM CBSI3U JJIsl OPraHU3allK CTPYKTYpP OUOIMOINMEPOB.

[T o nuwMe p bl [ImacTMaccsl: TEPMOIIIACTHI U PEAKTOILIACTHI, UX IPEACTABUTENIN U IPUMEHEHUE.
Bonokna: npupoaHbie (pacTUTEIbHBIE U )KMBOTHBIE) U XUMUYECKHE (MCKYCCTBEHHbIC U CHHTETUYECKHE),
UX NPEJICTABUTENIN U IPUMEHEHUE.

'azo0o006pa3Hoe COCTOSIHUE B[ €CTBa. [pu arperaTHbIX COCTOSIHUS BOJIBI.
OcobenHocTy cTpoeHus ra3oB. MomsipHblil 00beM ra3000pa3HbIX BEIIECTB.

[Tpumepsl ra3000pa3HBIX MPUPOTHBIX CMECEN: BO3YX, IPUPOTHBIN Ta3. 3arpsi3sHenne atMochepsl
(KUCTIOTHBIC JIOKIM, TAPHUKOBBIN 3P deKT) 1 6ophda ¢ HUM.

[IpencraBuTenu ra3000pa3HbIX BEIIECTB: BOAOPOA, KUCIOPO, YIIIEKUCIBINA ra3, aMMHaK, 3TuieH. Ux
MoJIy4eHue, coOupaHue 1 pacro3HaBaHUeE.

XKXunkoe coctossHue BeuecTB a. Bona. [lorpebnenue Bosibl B ObITY M Ha IPOU3BO/ICTBE.
XKecTkocTh BOJBI M CIIOCOOBI €€ YCTpaHEHHUS.

MunepanbHbI€ BOJbI, HX UCTIOJIb30BAaHUE B CTOJIOBBIX U JIEYCOHBIX IENSX.

Kunkue KpucTaibl U UX TPUMEHEHUE.

TBepanoe cocTossHUE BellecCTB a. AMOpdHbIe TBEp/bIe BEIIECTBA B IPHPOT
U B )KU3HU Y€JI0BEKa, UX 3HAUEHUE U IpuMeHeHne. Kpucramimyeckoe cTpoeHUE BEIIECTBA.

HucnepcHble cucTeM bl [lorarue o nucnepcHsix cucremax. Jucnepcuas daza u
aucriepcuoHHas cpeaa. Kimaccudukaiys IUCTiepeHbIX CUCTEM B 3aBUCUMOCTHU OT arperaTHoro
COCTOSIHUS IUCTIEPCHOM Cpebl U JUCIIEPCUOHHOM (ha3bl.

I'pyboucriepcHbIE CUCTEMBI: SMYIIbCUH, CYCIIEH3HH, a3PO30JIH.
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ToHKOAMCTIEPCHBIE CUCTEMBI: TE€TU U 30JIH.

CoctaB BemecTBa U CM e c e i Belecrsa MOJIEKyJIIPHOTO U HEMOJIEKYJIIPHOTO CTPOCHMUS.
3aKOH MOCTOSIHCTBA COCTABA BEIIECTB.

[TonsiTHe «1075» U €e pa3HOBUIHOCTU: MAacCOBast (J10JI 3JIEMEHTOB B COCIMHEHUH, JI0JII KOMIIOHEHTa
B CMECH - JIOJISI IPUMECEH, JI0JIsl pACTBOPEHHOTO BEIIECTBA B pacTBOpE) 1 00beMHast. J[oist BEIXoaa
MPOAYKTA PEAKIMH OT TEOPETUUECKH BO3MOXKHOTO.

JdemoncTpanuu. Moiens KpUCTaJUIMUYECKON pelIeTKy xjiopuaa Hatpus. OO6pas3iisl MUHEPAJIOB C
WOHHOW KPUCTAIUIMYECKOM PEIIETKOM: KAJIbIUTA, TAJIUTa. MOIEN KPUCTATUTMYECKUX PEIIETOK «CYXOT0O
npaay» (WM Moja), anmasa, rpaduta (mum kBapua). Moaens monekynsl JJHK. OOpasub! miactmace
(peromopopmabIeTHIHBIC, TIOTUYPETaH, TOJUITHICH, TIOJTUIIPOTIMIICH, TIOJTUBUHIIXIIOPHT) W U3ICITHS
n3 HuX. OOpa3Ilbl BOJIOKOH (IIEPCTh, IIETIK, alleTATHOS BOJIOKHO, KAalPOH, JIABCAH, HEWIOH) M U3/ICTIHUS U3
Hux. OOpa3ipl HEOPraHUUECKUX MOJIMMEPOB (cepa IITaCTUYECKast, KBapIl, OKCH/I aTFOMUHUS, TPUPOIHBIC
AIIFOMOCUIIMKATHI). MoJienib MoJiIpHOTo 00beMa ra3oB. Tpu arperaTHbIX cOCTOSHUS BOJibl. OOpa3ibl
HaKHUIHU B YailHUKE U TpyOax IEHTPAIbHOTO OTOIIEHUs. JKeCTKOCTh BOJIBI U CIIOCOOBI €€ YCTPAHCHHUS.
[Tpubops! Ha xxunKuX KpucTamuiax. OOpa3Ibl pa3IUYHbIX JUCTIEPCHBIX CUCTEM: dIMYJIbCHI, CYCIIEH3UH,
aspo3ouield, reneit u 3oneit. Koarymsauus. Cunepesuc. ekt Tungans.

JlabopaTopHble onbIThI. 2. OnpesesieHne TUIa KPUCTAJUTMUYECKON PelIeTKH BEIIeCTBa U OMMCAHNE
€ro cBOMCTB. 3. O3HaKOMJIEHUE C KOJUIEKIIMEN MTOJTMMEPOB: IJIACTMACC U BOJIOKOH W U3ENHS U3 HUX. 4.
HcnbiTanue BOJIbI HA AKECTKOCTh. Y CTPAHEHHE )KECTKOCTH BOJBL. 5. O3HAKOMIIEHHE C MUHEPATbHBIMU
BojaMu. 6. O3HaKOMJIEHUE C TUCTIEPCHBIMU CUCTEMAMM.

IIpakTnueckas padora Nel. Ilonydyenue, cobupaHue U pacro3HaBaHHUE T'a30B.

Hcnoan3oBanue UKT: npesentarus «Xumudeckas cBs3b», «CTeneHb OKUCIEHUs», « Teopus A. M.
OoytiepoBay, «I[lomumepsr», «PacTBOpBI»

IIpoexTni: «MuHepanbHbIE BOJABI, UX UCIOIb30BAHUE B CTOJIOBBIX U JIEUEOHBIX LIEIISAX)

KP Ne 1 no teme: «CtpoeHue BeleCTBa»

Tema 3

Xumuueckue peakiuu (8 u)

Peakxnuu, ugymue 60e3 U3MEeHEHU S cocTaBa BellecTB. AIUIOTponus u
AJJIOTPOTIHBIE BUAOM3MEHEHUs. [I[puyiHbI aIoTponuy Ha mpumMepe MoAu(UKaINi KHUCIopoaa,
yriepoaa u pochopa. O30H, ero 6HoIOTHYECKAS POJTb.

N3omepsl u nzomepusi.

Peakuuu, ugymue c M3BMEHEHUEM COCTaBa BellecTB. Peaknuu coennHenus,
pa3ioKeHus, 3aMelleHrs 1 0OMeHa B HEOPraHU4YeCKON U opraHndeckoil xumuu. Peakuuu sx30- u
sHpoTepMuueckue. TermnoBoi a3pheKT XUMUYECKOH peakliuy U TepMOXUMUYECKHE ypaBHeHU. Peakiuu
TOPEHHUsI, KaK YaCTHBINA CIydall S9K30TEPMHUUECKHUX
peaKkiuu.

CKOpOCTh XUMHUYECKOHN peaKkluu.

CKOpOCTh XMMUYECKOH peaKuu. 3aBUCUMOCTh CKOPOCTH XUMUYECKOM PEaKIUU OT MPUPOIbI
pearupyromux BeUeCTB, KOHLEHTPaUU, TEMIEPATYPHI, IJI0IIA 11 TOBEPXHOCTU CONTPUKOCHOBEHUS U
KaranusaTtopa. Peakiiuu romo- u rereporennsie. [lonsaTre o karanuse u katanuzatopax. GepMeHThI Kak
OMOJIOTMYECKHE KaTaIu3aTOPbl, 0COOCHHOCTH X (DYHKIIMOHUPOBAHHUS.

O6paTuMOCTh XUMHYECKUX peakiuid. HeoOpatumeie u oOpaTuMbie XUMHYECKHE
peakiuu. CocTOSTHUE XUMUYECKOTO PAaBHOBECHS ISl 0OpaTUMBIX XUMUYECKUX peakiuii. CriocoObl
CMEIIeHUS XHMHYECKOTO PaBHOBECHS Ha MpUMepe CuHTe3a aMmMuaka. [loHaTue 00 OCHOBHBIX HAYYHBIX
MPUHLUIIAX IPOU3BO/ICTBA HA MPUMEPE CUHTE3a aMMHAaKa MU CEPHON KUCIIOTHI.

Ponb Boabl B XuMuueckoil peaxuuu Mcruaasle pacTBOpbl. PacTBOpUMOCTD U
KJacCU(UKAIUs BEUIECTB 10 ATOMY MIPU3HAKY: paCTBOPUMBIE, MAJIOPACTBOPUMBIE U HEPACTBOPHUMBIE
BEIlIECTBA.

DIEKTPOIUTHI U HEANIEKTPOIUTHL. DIEKTPOIUTHYECKAs Aucconnanusi. KucnoThl, OCHOBaHUS U COJIU C
TOYKHU 3PEHUS TEOPUH IEKTPOJIUTUUECKON TUCCOLIMALINH.

XUMUYECKHE CBOMCTBA BOJIbI; B3aUMO/JICHCTBHE C METAJUIAMH, OCHOBHBIMHU M KUCJIOTHBIMU OKCUJIAMU,
pasznokeHue U 00pazoBaHUE KPUCTAUIOTHIPATOB. Peakiiuu rupatauu B OpraHndecKo XUMHUH.
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'mpponus3 opraHMYecKUX M HEOPraHUUYECKHUX cOe€JUHeHHU . Heobparumelii
rupoan3. OOpaTUMBbIA THAPOIU3 COTIEH.

[M'uaponn3 opraHUYeCKUX COCTMHEHUN U €ro MPaKTUYECKOE 3HAUCHUE [Tl OJTYyYEHUS THAPOIUZHOTO
cnupTa u MblIa. bruonorudeckas poJib THAPOJIH3a B TNIACTUYECKOM M SJHEPTETUYECKOM OOMEHE BEIIECTB
Y SHEPTUH B KJIETKE.

OKHUCIHUTENbHO-BOCCTAHOBUTENbHBIEC peakiluu CTeneHb OKUCICHHUS.
OmnpenereHne CTENICHH OKUCIICHMS 110 hopMmyre coequHeHus. [[oHsATHE 00 OKUCIUTETHHO-
BOCCTAaHOBUTEIBHBIX peakiusix. OKHCIEHUE U BOCCTAHOBIIEHHE, OKUCIUTENb U BOCCTAHOBUTEITb.

DaeKTpoJHu 3. DIEKTPOJIN3 KaK OKUCIUTEIbHO-BOCCTAHOBUTEIIBHBIN Mpoliecc. DIEKTPOIN3
pacmiaBoB U pacTBOPOB Ha MpuUMepe xyiopujia Hatpus. IIpakTuueckoe npuMeHeHUe 3IEKTPOIIU3a.
DIEKTPOTUTHYECKOE MTOTYyICHUE ATFOMUHUS.

demonctpauumn. [Ipespamenne kpacHoro gocdopa B 6enbiit. O3o0naTop. Moaenu Mosiekyn #-0yTaHa
1 n300yTaHa. 3aBUCUMOCTb CKOPOCTH PEaKIIUU OT MIPUPO/IBI BEIIECTB Ha MPUMEPE B3aUMOICUCTBUS
PacTBOPOB PA3IMYHBIX KUCJIOT OJMHAKOBOM KOHIIEHTPAIIMH C OJMHAKOBBIMU TPaHyJIaMH IIUHKA U
B3aMMOJICHCTBUS OJMHAKOBBIX KYCOYKOB Pa3HbIX METAJJIOB (MarHus, IMHKA, JKeJie3a) C COJITHON
KHUCI0TON. B3auMonelicTBrEe pacTBOPOB CEPHOM KUCIIOTHI C PACTBOPAMHU THOCYJb(aTa HaTpus
Pa3IUYHON KOHIEHTPAIMH U TeMIepaTypbl. Moaens kumsmiero cios. Paznoxenue nepokcuia
BOJIOpO/Ia C MOMOIIBIO KaTaiu3aTopa (okcuaa mapranua (IV)) u katanassl CbIporo Msca u CbIporo
kaprodens. [Ipumepsl HEOOPATUMBIX peaKIHil, HAYIIUX ¢ 00pa30BaHUEM OCAJIKa, Ta3a WA BOJIBI.
BsaumoneiictBue nutus u Hatpus ¢ Bojoil. [lonyuenue okcuna docdopa (V) u pactBopeHue ero B
BO/I€; UCITBITAHUE TIOJYYEHHOTO pacTBOpa JJakMmycoM. OOpa3isl KpUCTAIIIOTHAPATOB. VcnibiTanne
PacTBOPOB DJIEKTPOJMTOB U HEIJIEKTPOJIUTOB HA TIPEIMET TUCCOIUAIINN. 3aBUCUMOCTh CTETICHU
ANIEKTPOJIUTUYECKON TUCCOLMAIIMU YKCYCHOM KUCIIOTHI OT pa3daBiieHus: pactBopa. [ 'naponaus kapouga
Kanblus. ['uaponan3 kapOOHATOB MIETOYHBIX METAIUIOB M HUTPaToB IHKa wir cBuHIA (II). [Tomyaenue
MbuIa. [IpocTeiime OKUCIUTENbHO-BOCCTAHOBUTENBHBIE PEAKIIMH; B3AUMOJICHCTBHE IMHKA C COJITHOMN
KHCIJIOTOH | keJie3a ¢ pactBopoM cynbdara meau (II). Mozens snexrponmzepa. Moaenb 371eKTpOJIM3HOM
BaHHBI JUISl TIOJTYYEHUS aTIOMUHUSL.

JlaGopaTtopHble onbITHI. 7. Peakius 3aMeleHns] MEY JKeJIe30M B pacCTBOpPE MEIHOTO Kyrmopoca. 8.
Peaxmuu, naymnume ¢ o6pazoBaHneM ocajika, raza u Bojsl. 9. [lomydeHne Kuciopoaa pa3iokeHUEM
MepoKcHia BOJOPoAa ¢ moMoIibio okcua mapradina (IV) u karanasel ceiporo kaprodens. 10.
[Tosnydyenune Bo10poaa B3aMMOACHCTBUEM KUCIOTHI ¢ IUHKOM. 11. PaznuuHelie ciayyau ruiposinza cosen.
HUcnoan3oBanne UKT: npezentanus « TUnbl XUMHUYECKUX peakiuiiy, «CKOPOCTh XUMUYECKUX
peakumiiy, «OBP», BuneodparmenT «TennoBoit 3pPexT XuMUISCKON peaKIium»

IIpoexkThi: «OKUCIUTENHEHO-BOCCTAHOBUTENBHBIE MTPOLIECCHI, (hopMuUpyrolue 00IuK 3eMITn»
KP Ne 2 no teme: « XUMUYECKHUE PEAKIIHI

Tema 4

BemecTBa u ux cBoiicraa (9 u)

M e 1 a 1 1 bl. B3auMoaelicTBHE METAIIIIOB ¢ HEMETAJUIAMH (XJIOPOM, CEPOM U KUCTIOPOJIOM).
BsaumoneiicTBue METOYHBIX U HIEIIOYHO3EMEIbHBIX METAJUIOB C BOJIOW. DIEKTPOXUMUUECKHUM P
HanpsDKeHUH MeTaiyioB. B3aumoieiicTBue MeTauioB ¢ pacTBOpaMU KUCJIOT U COJIeH. AIOMUHOTEPMHS.
BsaumoneiicTBue HaTpus C 3TaHOJIOM U (HEHOJIOM.

Kopposus metanmos. [ToHsATHE 0 XUMUYECKON U TEKTPOXUMHUYECKONH KOPPO3UH MeTaioB. CriocoObl
3aIUTHl METAJIOB OT KOPPO3HH.

Hewm e Tannsl. CpaBHUTENbHAS XapaKTEPUCTHUKA TATIOT€HOB KaK HanOoiee THITMYHBIX
npecTaBuTenel HeMeTawioB. OKUCIUTENbHBIE CBOWCTBA HEMETAIIOB (B3aMMOACHCTBHE C METAJIAMU U
BOJIOpPOJIoM). BoccTaHOBUTENBHEBIE CBOWCTBAa HEMETALIOB (B3aUMO/EHCTBUE C Ooee
AIIEKTPOOTPHUIATENFHBIMA HEMETAJIAMHU U CIIOKHBIMU BEUIECTBAMH -OKHCIUTENSIMHU).

Kucnorsl HeopraHuueckue u opraHuyeckue. Kinaccubukanus KUcioT.
XUMHUUYECKHE CBOMCTBA KHCIIOT: B3aUMOJICHCTBUE C METAJIAMH, OKCUIAMH METAJUIOB, THAPOKCUIAMU
METaJIOB, COJISIMH, criupTaMu (peakuus dtepudukannn). OcoOble CBONCTBA a30THOM U
KOHIIEHTPUPOBAHHOM CEPHOM KHUCIOTHI.

OcHOBaHUS HEOpPraHUYECKHEe U oOpTaHHUe KU e OcHOBaHUS, UX KIaccuUKaIius.
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XUMHUYECKUE CBOMCTBA OCHOBAHUI: B3aMMOJACHCTBHUE C KUCIOTAMU, KUCIOTHBIMU OKCUAAMU U COJISIMH.
PasnoxeHne HepaCTBOPUMBIX OCHOBAHMIA.

C o n u. Knnaccudukanus coieii: cpeiHue, KUCIIbIe U OCHOBHBIC. XUMUYECKUE CBOWCTBA COJICH:
B3aUMO/ICHCTBUE C KMCIOTAMH, 1lI€JI0YaMu, MeTaulaMu U cossimu. [lpeacraBurenu conet u ux
3HaueHue. XJIOpHU HATpHs, KapOOHAT KaibIus, GocdaT Kablus (CpeIHUE COJH); THAPOKAPOOHATHI
HaTpUsI U aMMOHMSI (KHUCTIbIE coJn); rufpokcokapOonat meau (II) - Mmanaxut (oCHOBHas COJIb).

KauecTBeHHBIC peaKIy Ha XJIOPUI-, CYyIb(haT-, © KApOOHAT-aHUOHBI, KATHOH AMMOHHUSI, KATHOHBI
xenesza (I1) u (I1I).

'eneTuueckas CBsI3b MEX/JYy KJIaCCaMU HEOPraHM4YeCKUX U OpTaHUYEC
KMX CO€JUHEHMU U. [IoHATHE 0 FTeHETUYECKOM CBSA3U U T€HETUYECKUX pAslax. | eHeTHUeCKui psa
Metaa. ['eneTnueckuii psig HeMeTtanaa. OcCOOEHHOCTH M'€HETHUECKOT0 Psijia B OPraHMYECKO XUMUU.

demonctpanuu. Komiekius 06pa3iioB MeTayiioB. BzanmonelicTBie HATPUS U CYPBMBI C XJIOPOM,
kKeresa ¢ cepoil. ['opeHre Maruus 1 altOMUHUA B KUCTOpoae. B3anmoaeicTBUE MIEI0YHO3EMETbHBIX
METAJUIOB C BOJIOM. B3anmoielicTBre HaTpUs € 9TAHOJIOM, [IUHKA C YKCYCHOM KHUCIIOTOM.
AmoMuHOTEpMUS. B3anMoaencTere Men ¢ KOHLIEHTPUPOBAHHOW a30THOM KUCIOTOW. Pe3ynbTaTs!
KOPpPO3UH METAJIJIOB B 3aBUCUMOCTH OT YCJIOBHH ee npoTekaHus. Koyneknus o6pa31ioB HeMETaIoB.
B3aumonelicTBue X10pHOH BOAbI C pacTBOpoM Opomua (noanaa) kanus. Kosaekus npupoJHbIxX
OpraHvyeckux KUcioT. PazbaBieHrne KOHIIEHTPUPOBAHHOM cepHOM KHUcI0Thl. B3aumoeiicteue
KOHIICHTPUPOBAHHOW CEPHOM KUCIOTHI C CaXapoM, IEJITI0N030M U MeAbto. O0pasIbl MPUPOTHBIX
MHHEPAJIOB, COJEPKAIINUX XJIOPU]T HATPHs, KapOoHAT Kaimblus, pocdar KanbIws U THAPOKCOKapOOHAT
menu (I1). O6pa3iel MHUIEBHIX MTPOIYKTOB, COEPIKAIMIMX THAPOKAPOOHATH HATPHS M aMMOHHMS, UX
CIOCOOHOCTH K Pa3lIocKEHUIO MTPU HarpeBaHuu. ['amenue coapl ykcycoM. KauecTBeHHbIE peakiiuy Ha
KaTHOHBI U aHUOHBI.

JlaGopaTtopHbie onbIThI. 12. McnibiTaHUuE pacTBOPOB KUCIOT, OCHOBAaHUU U COJIEH MHIUKAaTOpamu. 13.
B3anmopeiicTBre COJISTHOM KUCIOTHI M PaCTBOPa YKCYCHOM KUCJIOTHI ¢ MeTaiuiamu. 14. Bzanmoneiicteue
COJISTHOM KHMCJIOTBI M PACTBOPA YKCYCHOM KHUCIIOTHI C OCHOBaHUsIMU. 15. B3anmopaeiicTBue coystHOM
KHUCJIOTBI M pacTBOPA YKCYCHOM KUCIIOTHI ¢ coyisiMU. 16. TlosydeHne u cBOMCTBa HEPACTBOPUMBIX
ocHoBaHui. 17. ['maponan3 XJI0pUAOB U alleTaTOB IIETOYHBIX METAIOB. 18. O3HaKOMIIEHHE C
KOJUICKIIUSIMH: a) METAJIJIOB; 0) HEMETAJIOB; B) KUCJIOT; T') OCHOBAHUI; /1) MUHEPAJIOB U OMOJIOTUUECKHUX
MaTepuasoB, COJEPKAIUX HEKOTOPBIE COJIH.

IIpakTuyeckasi padora Ne2. PemeHne skcriepruMEeHTAIBHBIX 33714 Ha UJICHTH(DHUKAITHIO
OpPraHMYECKUX U HEOPraHUYECKUX COECTUHEHUM.

HUcnoan3oBanne UKT: npezentanus «Metaby, «Metauyprus», « OCHOBaHHUS»
IMpoexkThi: KuciioTel B ipupoae
KP Ne 3 no teme: «BemiecTtBa 1 uX CBOWCTBa»

TemaTuyeckoe mIaHupoBanue kypca xumuu. 10 kiacca

No/m. Tema Hpumepurre
CPOKH
K.p. | ILp. | JLo. K.p. ILp.
1 Beenenue
Tema 1.
Teopusi CTpOEHHUsI OPraHMYECKHX coenHeHuii (3 u)
2 Tema 2. Nel Ne 1-5 | Ypoxk
Yr1eBo10pobl U UX NPUPOIHbIE HCTOYHUKH (8 u) Ne 11
3 Tema 3. Ne2 Ne 6- | Ypox
Kucaopoacoaep:kamme oprannyeckue coeinHeHUs 13 No 21
U X IPUPOJIHbIE HCTOYHUKH
(10w)
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4 Tema 4. Nel | Ne 14 VYpok
A3oTcoaep:kamye cCOeINHEHUS] M X HAX0XK/AeHUEe B Ne 27
JKHBOI1 npupoje (6u)
5 Tema S.
Buosnornyeckun akTHBHBIE OPraHuYecKue
coennHenus (4 u)
6 HckyccTBeHHBIE H CHHTeTHYECKHE MOIMMepBI (4 y) | Ne3 | Ne2 | Nel5 | Vpok Ypok
Ne 35 Ne34
Hroro 3 2 15
Kanengapuo-remarnueckuii mias. 10 kiacc
Ne Hara HaumenoBanue pas3aenoB u Tem Tun Bun
Ilnanup. | Gakrwu. ypoka | KOHTpoIA
Tema 1. Beeoenue. Teopus cmpoenus opzanuieckux coeOuHeHuil
1 [Ipeamer oprannyeckoi xumun. Heopranmueckue u YOH3 | UP]]
OpraHWYeCKHe COeqUH. BaleHTHOCTD.
2 OCHOBHBIE TIOJIOKEHUSI TEOPUN XUM. CTPOEHUS OpT. YOH3 | @O
COEIUHEHU.
3 OCHOBHBIE IOHATHUS OpraH. XUMHUH: TOMOJIOTH U YoypP | CP
TOMOJIOTHUYECKHUE Psi/Ibl, U30MEPBI U U30MEpHsl
Tema 2. Y2nes000poowvt u ux npupoonsvie ucCmoYHUKU
4 [Tpupoasblii Ta3. ANKaHbI. YOH3 | @O
5 AJKeHbl. DTUIIEH, €r0 NOJYy4eHHEe, CBOMCTBA, MPUMEHEHHUE. YOH3 | @O
6 Anxanuensl. Kayayku. Pesuna YOH3 | CP
7 AJNKUHBI. ALIETUJIEH, €T0 MTOJIy4YE€HHUEe, CBOMCTBA, YOH3 | UPK
MIPUMEHEHHE.
8 Hedrp, €€ cocTaB u nepepaboTka. YOH3 | CP
9 benzoui: monydyenue, CBOMCTBA, MPUMEHEHHE. YOH3 | UP
10 O06o01enre 3HaHUH U peleHre 3a/1a4 10 TeMe yoypr | CP
«YTIIeBOJIOPOIBI»
11 KonTtponbHas padota 1 mo Teme «YTII€BOIOPOIBI M X VPK | KP
OPUPOJIHBIE UCTOYHUKH
Tema 3. Kucnopoocoodeprcawjue coeOuHeHus u uUx HAXO0MHCOEHUE 8 HCUBOU RPUPoOe
12 XUMUYECKUN COCTAB KUBBIX OPraHU3MOB. YOH3 | UPK
13 Cnuptsl. [lonydenue, pusznueckue u xumudeckue cBoiictea | YVOH3 | @O
9TaHOJIa, IPUMEHEHHE.
14 MHOroaroMHbI€ COUPTHI YOH3 | UP]]
15 @DeHOoJI: NT0yYEeHHE, CBOMCTBA, IPUMEHEHUE. VYPK | IIP
16 AJbaeruipl: NOJIy4eHHe, CBOMCTBA, IPUMEHEHHE. VPK | KP
17 KapOoHOBbIe KMCIOTHI: OJTyY€HHUE, CBOICTBA, npuMmenenue. | YOH3 | UP/]
18 CrnoxHble 3(hupbl U )KUPBI, UX MOTy4EHHE, CBOWCTBA, YOH3 | @O
IPUMEHEHHE.
19 Yrnesoasl. I'mr0ko03a: nojrydeHue, XMMUYECKHAE CBOWCTBA U YOH3 | UP]]
IPUMEHEHHE.
20 O606mmenue 3Hanui o Teme: «Kucmopoacoaepx. YOVYP CP
COEJIMHEHUS»
21 KonTtponeHas padoTa 2 o teme: «Kucnopoacoaepx. YPK KP

COCAUHCHUA»

Tema 4. A3omocodeprcaujue coeOUHEeHUA UX HAXOHCOCHUE 8 HCUBOU RPUPOOE
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22 [onsitue 06 amunax. CBoCTBA, MOJydeHue u npuMenenne | YOH3 | @O
aHWJIMHA.

23 AMHHOKHCIIOTHI KaKk aM(pOTEpHbIE OPraHuIeCKue YOH3 | UP]]
COCJIMHEHUSI.

24 [lentunnas cBsi3b U nonunenTUaAbl. [Ipumenenmne YOH3 | T
AMHHOKHCIIOT.

25 Bbenku, ux cTpykTypa, OMoXuMuieckne GyHKIUN 1 YOH3 | CP
CBONCTBA.

26 HyxknenHnoBbie KUCTOTHI YOH3 | UPK

27 ITP Ne 1 Pemmenue sxcriepuMeHTaIbHBIX 33/1a4 Ha VPK | IIP
WJICHTU(DUKAIMIO OPTaH COSIMHEHUM.

Tema 5. Buonozuuecku akmugnvle op2anuuecKue cOeOUHeHU s

28 @DepMeHThI KaKk OMO0JIOTHYECKUE KaTaJIn3aTopPbl. YOH3 | T

29 Butamunst YOH3 | CP

30 [TonsiTHE O TOPMOHAX. YOH3 | CP

31 JlexapcTBeHHas xumusi. HapkoTuueckue BeliecTsa. YOH3 | T

Tema 6. Hckyccmeenmnwvle u cunmemuyecKue op2anuyecKue coeOuHeHus
32 [Tony4yeHnne NCKyCCTBEHHBIX MOJIMMEPOB: aueTatHelii wenk, | YOH3 | UP/]
BHCK03a. CHHTETHUYECKHUE MTOJIMMEPHI, UX CTPYKTYPa,
MOJTy9YeHUE, OTACITHHBIC MPEICTABUTEIH.

33 Hrorosast KoHTpOJBbHAS paboTa VPK | KP
34 IIP Ne 2 Pacno3HaBaHme M1acTMAacC, BOJOKOH. VYPK | IIP
TemaTnueckoe nianupoBanue Kypca xummuu. 11 kimacca

®opma KOHTPOJIS IIpumepHbIe cpoxku
Ne/m. Tema
K.p. ILp. JL.o. K.p. ILp.
1 Tema 1. Nel
Crtpoenue atoma u
nepuoanyeckuii 3axkou 1. U.
Menpeseena (3 u)
Tema 2. Ne 1 Ne 1 Ne 2-6 Ypok 16 Ypok 17
2 Crpoenue Bemecrsa (14 4)
3 Tema 3.
Xumuueckue peakiuun (8 u) Ne 7-11
4 Tema 4.
BemecTBa u ux cBoiicrba (9 u) No 2 No2 Ne 12-18 VYpok 34 Ypok 33
Hroro 2 2 18
Kanenpapuo-remarnueckuid mian. 11 kiace
No Jarta HaumenoBanue pa3znenos u tem Tun ypoka Bupg
nian ‘ daxm KOHTPOIIS
TemaNel. Ctpoenue aroma n nepuoanyeckuii 3axon /.. MenneseeBa(3uaca)
1 OcHOBHBIE CBEICHUS O CTPOCHHUHU aTOMa. YOH3 HrPj
2 CtpoeHre aTOMOB 3JIEMEHTOB OOJIBIINX YOH3 e
NIEPHUOI0B

3 [Tepnoanueckuii 3akoH /I.V. Menneneesa B Yoyp CP
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CBCTC YUCHHUA O CTPOCHHU aTOMA.

TemaNe2. Ctpoenue BemectBa(144coB)

4 WNonnast xumuyeckas CBsi3b YOH3 10

5) KoBanenTHas xumuueckas CBA3b. YOH3 )10

6 Merauinueckasi XUMHYECKasi CBA3b. YOH3 CP

7 Bopopoanas xumudeckast CBSI3b. YOH3 HUPK

8 ITommmepsr. [Tnactmaccsr. YOH3 CP

9 [Tonmmmeprnt. BonokHa. YOH3 ur

10 ["a3000pa3Hoe coCTOsTHME BEIIECTRA. YOH3 CP

11 Kunkoe coctosiHue BeniecTna. YOH3 10

12 TBeproe cocTosiHME BElIeCTBA. YOH3 HUPJ]

13 JlucriepcHbIe CHCTEMBIL. YOH3 UPK

14 CocraB BelecTBa 1 CMECeH. YOH3 (10

15 BemectBa mosiekyssipHOTO ¥ HEMOJIeKysipHoTO | YOH3 HUPJ]
CTpOEHUs. 3aKOH IMOCTOSTHCTBA COCTABA BEIECTB

16 [Ipaktnueckas padora Nel no teme: «Ilomydenune, | VPK 11P
coOMpaHue U pacrio3HaHNE Ta30B)»

17 KP Ne 1 mo teme: «CtpoeHue BemecTBay YPK KP

Tema Ne3. Xumnueckne peakunu(84acon)

18 Peaxium, naynme 6e3 m3meHeHusi coctapa Bemects| YOH3 HUPH

19 Peakuyun, nayiye ¢ nsmMeHeHne cocrasa Bemiectsa. | YOH3 T

20 CKOpOCTh XUMHUYECKOM PEAKITHH. YOH3 CcP

21 OOpaTUMOCTh XUMUYECKUX PEAKITHI. YOH3 )]0

22 Posb BOZIBI B XUMHUECKON PEAKIIHH. YOH3 UPK

23 [Manponm3 opraHuvecKkux ¥ HEOPraHNUECKUX YOH3 @0
COEIMHEHUH.

24 OKHUCITUTENEHO —BOCCTAHOBUTEIb-HBIE PEAKIINN YOH3 T

25 DJIEKTPOJIHU3. YOH3 UPK

TemaNe4, BemiecTBa U ux cBoiicrBa(94yacon)

26 Mertasibl. YOH3 DO

27 Hemeramnbl. YOH3 UPJ]

28 KucnoTel Heopranmueckue u OpraHuyecKue. YOH3 T

29 OCHOBaHUSI HEOPraHMYECKHUE U OPraHUYECKUE. YOH3 CP

30 Counu. YOH3 UPK

31 ['enernueckas cBsI3p MEXKY KllacCaMHu YOH3 CP
HEOPraHMYECKUX COEAUHEHUN

32 ['enernueckas cBsI3p MEXKY KllacCaMHu YOH3 CP
OPraHNYECKUX COCIMHECHMIA.

33 HroroBas koHTposbHAs padoTa. YPK KP

34 [IpakTuueckas paborta No2 no teme: «Pemmenue VPK 1P
SKCMIEPUMEHTATBHBIX 3aa4 Ha UICHTU(DUKALIUIO
OpPraHNYECKUX U HEOPTaHUYECKHUX BEIIECTBY.

Hcnoub3yemblie cOKpalieHHs:

Buabl koHTpOJIA:
®O — ¢ppoHTATBHBIN OIIPOC.

WPJ1 — unauBuayanbHas paboTa y JOCKH.
NPK — unnuBuayanbHast paboTa 1Mo KapTOUYKaMm.
CP — camocrosiTenbHas padora.

[P — npoBepounas padora.
T — recToBas pabora.
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TII -TBOpUYECKHI IPOEKT
TP - TBOpueckas paboTa

Tunsl ypoxkos:
YOHM - ypok OTKpBITHSI HOBBIX 3HaHUI
YOMH- ypok 00111eMeTo/I0JI0THYECKOH HAPaBICHHOCTH
YOVYP - ypok oTpaboTKu yMEeHUH 1 pedreKcuu
YPK - ypok pa3zBuBaromero KOHTPOJIst

IlepeyeHb y4eOHO-METOAUYECKOI0 00ecIeYeH sl

Cnucok aurtepatypsl o Kypey Oprannveckasi xumus — 10 kiace
Ocnognas
1. Tlpumepnas nporpamma «Xumus 10-11 kinacce» - M., «IIpocsemenue» 2010r,
2. Pabouas nporpamma O.C.I'abpuensiaa, coorserctBytomas PI'OC COO - M.: «Jlpoda», 2013 T.
3. «Xumus. 10 xmacen: O.C.I'abpuenss; - M.: JIpoda. — 2013 rox
Jononnumensuan

1. O.CTa6puensn, N.I.Octpoymor Xumus 10 kmacc: Hacronpnas kaura. — M.: JIpoda, 2004 rox;
2.  0O.CTI'aopuensH, N.I.OctpoymoB, E.E. OctpoymoBa Opranndeckas XMMHUsI B TeCTax, 3ajadax,

ynpaxkaerusx, 10 kmacc. — M.: Jlpoda, 2003 ro;
3. .O0.CrlIaopuensn, IIL.H.bepeskwn, A.A.Ymakoa Xumus 10 xmacc: KoHTponbHBIC
MIpOBepOUHbIe paboThl K yueOHUKY. — M.: [Ipoda, 2003 rox;

Cnucok sureparypsl o Kypey Oomas xumus — 11 kiace

Ocnoenasa numepamypa
1. I'abpuensa O.C. Ilporpamma kypca xumuu a1 8-11 ximaccoB 00meoOpa3oBaTeIbHbIX
yupexaennit.— M.: [Ipoda, 2010.
2. «Yueonuk Xumus 11xmacey: O.C.I'abpuensa - M.: [Ipoda. — 2003 rox
/Jlonoanumenvnan numepamypa
1. O.CTIa6puensn, I'.I'.JIsicoBa «Xumuss Meroaudeckoe nmocodue — 0a30BbIi  ypOBEHB» - M.:
Hpoda 2006 ro.
2. O.C.I'abpuensn, N.I'.OctpoymoB, «OOmias xumusi B TecTaxX, 3ajadyax, yrnpaxkHeHusx. 11
knace» — M.: [Ipoda, 2003 rog.
3. O.C.I'abpuemnsn, I1.H.bepeskun, A.A.YmakoBa «Xumus 11 kinacc: KoHtposbHbIe 1
MpOBepOUHbIe pabOThI K yueOHUKY». — M.: [Ipoda, 2004 r.
4, O.C.l'abpuensH, I'.I'.JIpicoBa, A.I'.BBenenckas «Xumust 11 kmacc: HactonbHas kHuTa s
yuutens». Yacts 1 — M.: JIpoda, 2003 roz.
5. O.C.I'abpuensiH, I'.I'.JIpicoBa, A.I'.BBenenckas «Xumusa 11 kmacc: HacTonpHas kHura amis
yuurensi». Yacts 2 — M.: Jlpocda, 2003 rox.
6. O.Cla6puensn, IL.B.PemeroB, W.I'OctpoymoBa «3agaud MO XUMHUHU U CIOCOOBI HX
pewenus» - M.: «Ipoday, 2004roxa.
7.  B.I. JenucoBa «Xumus 11 xmacc moypounsle muiansl no yueOHuky O.C.I'aGpuensna,
I".I".JIsicoBoit» - Bonrorpaa» Yuurens 2003ron.
8. M.A.Ps6oga, Y.IO.Hesckas, P.B.JIuako «Tectel mo xumuu 11 kmacey, - M.: Dk3amen, 2006r.
9. O.CTl'abpuensin, WU.I.octpoymoB «XuMHYECKHI HSKCIepUMeHT B mikosie 11 kmacey; - M.:
Hpoda. — 2009 rox.
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IMoJsie3Hble 00pa3oBaTeIbHbIE CAWTHI
O.C.I'abpuensia, N.I'.OctpoymoB Xumusi, Metoaudeckoe nocodue 10 xiace; - M.: [Ipoda, 2001

M.A.Ps6os, P.B.JIunako, E.}O.HeBckas Tectsl o xumuu k yueoHuky O.C.I'abpuensHa u ap.
«Xumug 10 kmacey; - M.:«Ox3amen» 2006 rox;
O.C.I'abpuensn, A.B. SlurykoBa «Pabouas terpanp k yaeOnuky O.C.I'abpuensna u ap. « Xumus

10 kiace» (0a3oBbIi ypoBeHb); M.: Ipoda 2012 rox;

CoNOR~WNE

ol
N o

13.

Xumust XuMudeckas Hayka u oopazoBanue B Poccuu http://www.chem.msu.su/rus

Xumus u XKuzub — XXI Bex http://www.hij.ru

Iazera «Xumus» U calT i yautens «5 uny Ha ypok xumum» http://him.1september.ru
ChemNet: mopran ¢pyHIaMEHTATILHOTO XUMUYIECKOT0 oOpasoBanus http://www.chemnet.ru
AJIXUMUK: caiit JI.FO. Anuk6eposoii http://www.alhimik.ru

OCHOBBI XMIMHH: 00pa30BaTEIIbHBINA CAUT IS IIKOJIBHUKOB U cTyAeHTOB http://www.hemi.nsu.ru
Xumust B OTKpbITOM KoJutempke http://www.chemistry.ru

WebElements: oHnmaiiH-CIIpaBOYHMK XUMHYECKUX dJIeMeHTOB http://webelements.narod.ru
Bupryansnast xumudeckas mikosa http://maratakm.narod.ru

3aHuMarenbHas XUMUS: Bce 0 MeTayuiax http://all-met.narod.ru

Mup xumuu http://chem.km.ru

Komnekmus «kEcrecTBeHHOHAyYHBIE SKCIIEPUMEHTRDy: XxuMus http://experiment.edu.ru

XuMus JUid BceX: WUTIOCTPUPOBAHHBIE MaTepHalIbl 110 OOIIeH, OpraHMyecKoil 1 HeopraHu4ecKon

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

14.
15.

DrekTpoHHas OubIHoTeKa o Xumuu u TexHukehttp://him.1september.ru
Bank memarornyeckoro omeita. MeToudeckue pa3paboTKH YPOKOB XMMHUH COPOCOBCKUX

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

16.

Xumus: Komrekmus MaTCpraIoB JJId YIYUTECIA XUMUN: TEMATUYCCKHUE IIJIAHbI, IIPOBEPOYHEBIC

paboThI, Mera-ypoKH, MaTepHraiibl oaumMmua. http://sysmanova.narod.ru

Menuapecypchni:

1. Enunslie o6pa3oBaTenbHbIE pecypehl ¢ caiita WWW. school-coolection.edu.ru (eauHoi KOJIEKIMN
00paszoBaTeNbHBIX PECYPCOB)

okrwm

1.

VYyebHoe 2eKTpoHHOE n3aanne «Bupryanbnas adoparopus» Xumus 8-11kmace
Xumus «[lomusiit wmoctpupoBanubiii Kypc XUMUSA - u3 cepun «IIposepb ceds»
«Xumus s Beex 21: «Pemenne 3agau» CaMoyduTenpb

Xumus 8-11 knaccesl

CpencrBa o0vyeHHs.

IleyaTHLIe MOCOOHS.

Tabauuot:

1.
2.

Cepm{ HHCTPYKTHUBHBIX Ta6J'II/II_I 10 XUMHUH
Cepm{ Ta6J'II/II_I 8 () OpFaHquCKOﬁ XUMHUHU

2.MndopMannoOHHO-KOMYHUKATHBHbBIC CPEACTBA:

1.
2.

MynbTuMeaniiHbIe TPOTpaMMBbl (00yUarome, TPEHUHIOBbIE, KOHTPOJIUPYIOIINE) XUMUH.
3JIEKTPOHHAasi OMOIMOTEKA IO XUMHH.

3. Texuuueckue cpeacTBa 00yUeHUs.

1.
2.
3.

OkpaH
HoytOyx
MynbTUMEIUINHBIN IPOEKTOP

21


http://www.chem.msu.su/rus/
http://www.hij.ru/
http://him.1september.ru/
http://www.chemnet.ru/
http://www.alhimik.ru/
http://www.hemi.nsu.ru/
http://www.chemistry.ru/
http://webelements.narod.ru/
http://maratakm.narod.ru/
http://all-met.narod.ru/
http://chem.km.ru/
http://experiment.edu.ru/
http://school-sector.relarn.ru/nsm/
http://him.1september.ru/
http://www-windows-1251.edu.yar.ru/russian/pedbank/sor_uch/chem/index.html
http://sysmanova.narod.ru/

Kononkn

o &

IIpunTep

Koanexknun:

TonmmBo

Hedts

Crekiio

IInacTmaccel
Ilone3HpIe NCKOTIaEMEBIEC

OobopynoBanmue:
[lItatuB s mpoOUpoK
JlaGopaTopHbI€ IITATUBBI
[IpoOupxu
[Ipubop 1t MOATBEPKACHUS 3aKOHA COXPAHEHUS MacChl BEILIECTB
[Ipubop 1t U3ydyeHus cocTaBa BO3yxXa
Hepxatenu i1 mpoOHpoK
["a300TBOAHBIE TPYOKH
CnuproBKM
Becs! anrekapckue
Taran
Tpeyronbauk papdoposbrit
Amnmapat Kunma
CeTku MeTaiInyecKue
Jloxeuku A7sl COKUraHUs BEIIECTB
Kon6sr paznmiuabix 006EMOB
CrakaHbpl XUMHUYECKHE
CreksHHbIe IUITUHAPHI
CreksHHBIC MUIMETKU

. CrekinsiHHBIE TPYOOUKU

. Boponku

. ®apdoposas mocyaa

YyeoHublie TA0JNILI:

° Ilepuoanueckas cucrteMa xumudeckux anemeHtoB /. 1. Menneneesa
Tabnuia pacTBOPUMOCTH KHCJIOT, COJICH U OCHOBAHHUH B BOJIC
DIIEKTPOXUMHUYECKUH PsiJl HANPSHKEHUST METAILIIOB

ITmakatel o xumuu wia 8-11 kimacos

[TopTpeTsl BbIAAIOIIMXCSA YUEHBIX — XUMUKOB

Kpurtepun u HOpMbI OLlEeHKHM 3HAHUI, YMEHHH M HABBIKOB 00Y4YAKOIIUXCS 110 XUMUH

1. Ouenka ycTHOro oTBETA.

OtmeTKa «5» .
OTBET MOJIHBII Y MPaBUJIbHBIA Ha OCHOBAaHUM M3yUYEHHBIX TEOPUH;
- MaTepual U3JI0KEH B OMPEACIIEHHON JOTHYECKON NOCIEe0BATENbHOCTH, JTUTEPATYPHBIM SI3bIKOM;
- OTBET CAMOCTOSTEIIbHBIMH.

OTtBeT «4»
OTBET MOJIHBIN U MPaBUIbHBIA HA CHOBAaHUU U3YUYEHHBIX TEOPHIA;
Marepuai U3J0KEH B OMpPEAENICHHOMN JIOrM4eCKO MOCIe0BaTeIbHOCTH, IPU STOM JIOMYILEHbI JBE-
TPH HECYIIECTBEHHBIC OIUOKHU, UCTIPABIICHHBIE TI0 TPEOOBAHUIO YUUTETIS.

Otmerka «3» :
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- OTBET IOJIHBIN, HO TIPY ATOM JOMYIIEHA CYIIIECTBEHHAS OIUOKA WJIH OTBET HETIOJIHBIN, HECBS3HBIM.
OTmeTKa «2» .

- MpU 0TBEeTE OOHAPY)KCHO HEIIOHMMAHUE YYaIlIMMCSI OCHOBHOTO COJICp KaHHs yUeOHOTO MaTepuaia Win

JOTYIIEHBI CYIIECTBEHHBIC OMIMOKH, KOTOPBIC YYAIIHUWCS HE MOXKET HCIPABUTH TPHU HABOJSIIHX

BOIIPOCAaX y4UTENs, OTCYTCTBUE OTBETA.

2. OueHKA IKCNIEPUMEHTATbHBIX YMEHUIA.

- OueHka CTaBUTCS HAa OCHOBAaHWUW HAONIONCHHS 3a YYAIlUMHCS W MHUCBMEHHOTO OTYeTa 3a
paboty. OTMeTKA «5»:
- paboTa BBIMOJIHEHA TIOJHOCTHIO U IPABWIILHO, C/ICTIaHbI TPABWIIBHBIC HAOIIOICHUS U BBIBO/IBI,
- OKCIICPUMEHT OCYIIECTBICH IO IUIAHY C YYETOM TEXHHKH O€30MaCHOCTH W MpPaBWJI PabOTHI C
BeIlleCTBaMHU U 000PY/I0BaHUEM;
- TMPOSIBJIEHBI OPraHU3AIMOHHO - TPYAOBBIE YMEHUS, MOJICPKUBAIOTCS YUCTOTa pabOvero Mecra u
MOPSOK (Ha CTOJIE, SKOHOMHO HCTIOJB3YIOTCS PEAKTHBBI).

OTrmeTKa «4» .
- paboTa BBIMOJHEHA MPABUJIBHO, CJEJaHbl TMPaBWJIbHBIE HAOMIOJIEHUS W BBIBOJIBI, HO TPH HTOM
OKCIIEPUMEHT TPOBEACH HE TOJHOCTHIO WJIM JIOMYIIEHbl HECYIIECTBEHHbIE OMIMOKA B paboTe ¢
BEIIECTBAaMU M 000PYIOBAHHUEM.

OTMeTKa «3»:
- paboTa BBHIMOJHEHA MPABIJIPHO HE MEHEE YeM HAIOJOBUHY WJIM JIOMYIEHA CYIIECTBEHHAs OINOKa B

X0JIe JKCTEpUMEHTa B OOBSICHEHWH, B OGOPMIIEHHWU pabOTHl, B COOJIOJIEHUW MPABHII TEXHUKH
0e30MacHOCTH Ha paboTe ¢ BellecTBaMH M 000pyJOBaHUEM, KOTOpas HCIpPaBISETCA MO TPeOOBAHHUIO
YIUTETIS.

OT1meTka «2»:
- jomymieHbl aBe (W OoJjiee) CyIIeCTBEHHBIC OIIMOKH B XOJ€: DJKCIEPHUMEHTa, B OOBSICHEHUH, B
odopmiieHHH pabOThl, B COOJIIOJCHUU TPABWJI TEXHUKH OE30IMAaCHOCTH MpU pabOTe C BEIIECTBAMH H
o0opynoBaHHEM, KOTOpbIE YUallUiicsi HE MOXKET UCIPABUTH JIaXkKe M0 TPEOOBAHUIO YUUTES;
- paboTa He BBINOJHEHA, Y YYaIlerocsi OTCYyTCTBYET SKCIIEpUMEHTAIbHbIE YMEHUS.

3. OueHka yMeHHil peliaTh pacuyeTHble 3aJa4H.
OT1MmeTKa «5»:
- B JIOTHYECKOM PACCYXKJICHUU W PEIICHUH HET OIIMOOK, 3a/iaya pelieHa paruoHaIbHBIM CIIOCOO0M;
OtmeTKa «4»:
- B JIOTHYECKOM pacCYKJCHHH W pEIICHUS HET CYIICCTBEHHBIX OMMOOK, HO 3ajada pelIeHa
HepalMoHAIBHBIM CIIOCOO0M, HIIH JOTYIIEHO HEe 00Jiee IBYX HECYIIIECTBEHHBIX OITHOOK.
OtmeTKa «3»:
- B JIOTHYECKOM PACCYXJCHUU HET CYIIECTBEHHBIX OIIMOOK, HO JOMYIIeHa CYIECTBEHHAs OLIMOKa B
MaTeMaTHYEeCKUX pacyeTax.
OTMmeTKa «2»:
- IMEeTCs CYLIECTBEHHbIC OLIMOKHU B JIOTUYECKOM PACCYXKJICHUH U B PEIICHUU.
- OTCYTCTBHE OTBETa Ha 3a/IaHUE.

4. OueHKa NMCbMEHHbIX KOHTPOJIBHBIX PadoT.
OTtmeTKa «5»:
- OTBET MOJIHBIN U MPaBUIbHBIN, BO3MOXKHA HECYIIECTBEHHAs OITHOKA.
OTtmeTKa «4»:
- OTBET HEMOJIHBIN WK AOMYIIEHO He 0oJiee IBYX HECYIIECTBEHHBIX OLITHOOK.
OtmeTKa «3»:
- paboTa BBITIOJIHEHA HE MEHEE YeM HAIlOJIOBUHY, JOMYIIeHa OJIHA CYIIECTBEHHAs OIHUOKA M TIPU 3TOM
JIBE-TPHU HECYIIECTBEHHBIE.
OTMeTKa «2»:
- paboTa BBINIOJIHEHA MEHBIIIE YeM HATIOJOBUHY HJIM COAEPIKUT HECKOIBKO CYIIECTBEHHBIX OITHOOK.
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- paboTa HE BBITIOJHEHA.
[Ipu oueHKe BBHIMOJHEHUS MUCHBMEHHOW KOHTPOJIbHOW pabOTHl HEOOXOIMMO YUYUTHIBATH TPEOOBAHUS
enuHoro ophorpaduyeckoro pexmnma.

5. OneHKa TecTOBBIX padoT.

Tectbl, cocTosue W3 TSATH BOMPOCOB MOXKHO HCIIOJIB30BATh IOCIIE H3YYCHHUS KaKIOTO
Matepuaina (ypoka). Tect uz 10—15 BonpocoB UcCnoab3yeTcs JUIsl IEPUOIUYECKOro KOHTpos. Tect u3
20—30 BompocoB HEOOXOIUMO UCIIOIB30BATh ISl HTOTOBOTO KOHTPOJIS.

[Tpu olleHUBAaHUY KCIIOIB3YETCS CIICAYIOMIAs IIIKajIa: IS TECTa U3 MSATH BOIPOCOB

* HET OIMMOOK — OIICHKA «5»;

* 0JIHA OIIHMOKA - OI[EHKA «4»;

* JIBE OIIMOKH — OLIEHKA «3»;

* TPY OLIMOKH — OLIEHKA «2».

st ecta u3 30 BOIIPOCOB:

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

* 19—24 npaBWIBHBIX OTBETOB — OIIEHKA «4»;

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

* MEHbIII€ 12 MpaBUWIbHBIX OTBETOB — OIIEHKA «2)».

6. Ouenka pedepara.

Pedepar oneHuBaeTCs MO CIISYIONTAM KPUTCPHUSIM:

* coOmoaeHue TpeOboBaHUM K €ro 0(hOpMIICHHIO;

* HEOoOXOJUMOCTh W JIOCTATOYHOCTH JUISI PACKPBITHS TEeMbl TPHBEJACHHONW B TeKcTe pedepara
uHpopmanuy;

* YMEHHE 00y4aronerocsi CRB000IHO M3J1araTb OCHOBHBIC UJIEH, OTPAXKEHHBIE B pedepare;

* CrMOCOOHOCTh OOy4Yaromierocss MOHSATh CYTh 3a/laBa€MbIX WIEHAMU AaTTECTAllMOHHOM KOMHCCUU
BOIIPOCOB U c(hOpMYIHPOBATH TOUHBIE OTBETHI HAa HUX.
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Jlucer KOPPEKTUPOBKHU KAJCHAAPHO-TEMATUIECCKOI'O IVIAHUPOBAHUSA

[Ipenmer xumus

Kiacce 10

VYuurens Caupnaeako Onpra AjekcanapoBHa

2018-2019 yueOHblii roa

Ne ypoxka

Tema

KoaunuyecTBo 4acoB

o IJjiany JaHO

Ilpuyuna
KOPPEKTHPOBKH

Cnoco0
KOPPEKTHPOBKH

JINCT KOPPEKTHPOBKHU KAJEHAAPHO-TEMATHYECKOT0 MJIAHUPOBAHUSA

[Ipenmert xumus

Knace 11

VYuntenr CBupuaeHko Onpra AjexcanapoBHa

2017-2018 y4eOHbIii roa

Ne ypoka

Tema

KoanuyecTBo 4acos

o Imjiany JAaHO

Ipuuuna
KOPPEKTHPOBKH

Cnoco0
KOPPEKTHPOBKH
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KOHTPOJIb YPOBHA JOCTUXEHUSA
IINIAHUPYEMBIX PE3YJIBTATOB OCBOEHMUS NTPOI'PAMMBI

Kiace Ha3BaHnue KOHTPOJIbHOM pabOThI [Hara
10 KonTtposneHast padota Nel «¥Yr/ieBogopoabl U X NPUPOAHbIE
HCTOYHUKHU»

KonrposnbHas padota Ne2 «Kucjopoaconep:kamme opraHudecKue
COeIMHEHHs] H MX HAXO0K/IEHHE B JKUBOIl MPUPOJIE»

HToroBasi koHTposibHAs paboTa Ne3 mo opraHnyeckoil XuMuu

11 KonTponsnas padora Ne 1 «CTpoeHnue BeuecTBay
HTorosasi konTposibHas paboTta Ne 2

KOHTPOJIBHO_MN3MEPUTEJIbBHBIE MATEPUAJIBI

10 KJIACC
KonTtpoubsHnas padora B 10 kinacce Nel nmo reme «Yr/1eBoA0pOAbI U X NPUPOJIHbIE HCTOYHUKH
Bapnanr 1
1.0Onpenenure yraeBoaopo, JUIIHUI B TAHHOM PSTY:
a) C7Hs 0) CeHe B) CgHio r) CsHe
2. 'oM0JI0TOM TIEHTaHa MOYKET OBITh:
a) C3Hsg 0) C2H4 B) CsHs r) C7H12
3. TpeTuuHbIil aTOM yriaepoaa UMEETCsl B MOJIEKYJIE:
a) aTaHa 0) 2,2-TuMeTHIIIpoIiaHa B)2-METHIIMPOTIaHa T') MpoTaHa
4.Yxaxure GopMyiy, KOTOpas MOKET COOTBETCTBOBATh JTUEHOBOMY YIJIEBOJIOPOAY:
a) CoHe 6) CsHu4 B) C12Ho2e r) CsHs

5. CiiaGbie KUCIIOTHBIE CBOMCTBA MTPOSIBIISIIOT:
a) aJIKaHBI 0) aJKeHbI B) QJIKWHBI T') apeHbI
6./{uc-mpanc-n3oMepbl UMeeT:
a) OTCH 0) reHTeH-2 B)2-METHIINCHTEH-2 T') MeHTeH-1
7. JlonuimuTe ypaBHECHUE PEAKIIUU U OTIPENICIIUTE €€ THII:
CesHs---CHs + Br —
a) oOMeH 0) mpUCOEeIMHECHHE B) MOJIMMEpHU3AIUS T') 3aMeIICHUe
8. ATombl yriepoja B SP-rUOPHIIHOM COCTOSIHUU COJCPIKATCS B MOJICKYJIC
a) apCHOB 0) aJIKMHOB B) aJIbJACTHUIOB I') aJIKaHOB
9. [TpOMBINIICHHBIM MTPOIECCOM MEPEePabOTKH KAMEHHOTO YIJIs SIBJISICTCS:
a) peKTuUKaIus 0) 2IeKTpOIU3 B) KOKCOBaHHE ') KPEKUHT

10.13 7,8r Gensona nosyyeHo 8,61r HuTpoOeH30a. BbIxoa mpoayKTa peakiinu CoCTaBUIIL:
a) 70% 6) 65% B) 80% r) 78%.
11. OcymecTBuTe MpEeBpALLIEHUS, YKAXKUTE YCIOBUS UX IIPOBENEHUS U HA30BUTE MIPOJYKTHI PEAKIIUN:
CHs —€H3Br —CH3-CH;  —CH2=CH:
Bapuanr 2
1.Onpenenute yraeBoaopo, JUIIHUNA B JAHHOM PALy:
a) CsHs 6) CgHuio B)CsHe r) C7Hs

2. 'omos0rOM NEHTaHa MOXKET OBITH:

a) C7Hy 0)CeéHs B) CoHa r) C3Hs
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3.TpeTuuHslil aTOM yriepoaa UMEETCsl B MOJIEKYJIE:

a) npomnasa 0 2-MeTuinponaHa B) ) 2,2-auMeTuinponaHa I') 9TaHa
4.Yxaxwure GopMyIiy, KOTOpasi MO)KET COOTBETCTBOBAThH IMEHOBOMY YTJIEBOJIOPOY:
a) CgHis 06) CoHs B)CeH 1) 6 C12Ho26
5. CnaOble KUCIOTHBIE CBOICTBA MIPOSIBIISIOT:
a) aJKeHbI 0) aJKaHbI B) apeHbl I') aJIKUHBI

6.{uc-mpanc-n30Mepbl UMEeT:
a) meHTeH-2  0) 3TeH B) MeHTeH- 1T) 2-MeTUIITICHTEeH-2
7. Jlonuimure ypaBHEHUE PEAKLIUN U OIIPEIEIUTE €€ THIL:
CesHs---CHs + Br» —>

a mpucoenuHeHue 0) ) oOMeH B) 3aMEIIIEHUE T) MOJTUMEPU3ALINS

8. AToMBI yriepoja B SP-THOPUIHOM COCTOSTHUM COIEPKATCS B MOJIEKYIIe
a) aTKMHOB 0) apeHOB B) aJIKAHOB T') aJIbJIETHI0B

9. [IpoMBIIITIEHHBIM IPOLIECCOM NEPEPAOOTKH KaMEHHOTO YIJIsl SIBJISETCS:

a) KPEKUHT 0) KOKCOBaHHE  B) 3JIEKTPOJIU3 I') peKTudUKaLus

10.13 7,8t 6enzona nosyueHo 8,61 autpoOen3o01a. BeIxox mpoayKTa peakiiuyu CoOCTaBUII:
a) 65 % 6) 70% B) 78% r) 80%.
11. OcymecTBUTE NPEBPALLIECHUS], YKAKUTE YCIOBUS UX IPOBEACHUS U HA30BUTE IPOIYKTHI PEAKIINH:
CHs —€Hs:Br —»CHs-CHs —»CH>=CH>

KonTpoabHast padora B 10 ki1acce Ne2 no teme «Kucaopoacoaeprxamme oprannyeckue
coeMHEeHUs] M UX HAXO0K/AeHUe B KUBOM MPUPOIE»
Bapuant 1
1.Vkaxute hopmyiry mpeaeTbHOT0 OJHOATOMHOTO CITUPTA!
a) C3HgO2 6) CsH12O B) C2H4O2 1) C3HeO.

2. Kakoe BemecTBo He COACPKUT KapOOHUIILHOM TPYIIITHI:
a) MypaBbHHAs KUcaoTa  0) opMalbieruy;  B) 3TAHOJ ') YKCYCHBIHN aJIbJCTH]I.
CocraBbTe /17151 HETO MEKKJIACCOBBIN M30MEp U HA30BHUTE €TO.

3. JlonuimmTe peakuio U ykaxuTe e€ Ha3BaHUE:
CH=CH + Hzo__ HgSO4, KUCIIOTA__
a) peakuus Barnepa 0) peakius 3enuHckoro  B) peakuusi KyuepoB 1) peakuus Bropra.

4. Kakoe BemecTBo €T peakifio «cepeOpssHOTo» 3epkaia? Hamummre 3Ty peakiuo:
a) STaHallb 0) oTaHon  B) PeHON  T) YKCyCHasl KUCIIOTA.

5. CoctaBbTe GOpMYIIBI BEUIECTB MO HA3BAHUIO:
a) 4-meTunrekcanon-2  0) 3-oTuideHon  B) STWIMETHIKETOH T) 3-METUJITICHTaHab.

Z[J'ISI BCIICCTBA B) COCTaBbTC N30MCPBI U HA30BUTC UX.

6. Kakue 13 nepeunciaeHHbIX BEUIECTB PEarupyroT C 3TaHAJIEM: MypaBbUHAs! KUCIIOTA, BOJIOPO/I,
[IMaHOBOI0po1, Maruuit, 6pom, ruapokcun meau(ll)? CocraBbre ypaBHEHUS 3TUX pEaKIUU.
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7.Kaxkoit 006éM Bogiopoa (H.y.) BeIIEIUThCS TTpu B3aumoaeiictuu 200r 40% pactBopa 3TaHona ¢
HaTpuem?

Bapuanr 2

1.OcymiecTBUTE LIETIOYKY NPEBPALICHUH. YKAXKUTE YCIOBUS MPOTEKAHUS PEaKIUi U HA30BUTE
MOJIyYCHHbBIEC BEIIECTBA.

CH»,=CH; — CH3-CH>OH — CH3-COH — CH3-COOH — CH.CI-COOH — CH)CI-
COOCHs3

2.Ilpu cropaHuy OPraHUYECKOro BEIIeCTBAa Maccoil 6,91 obpazoBanock 13,2r yriekucioro raza u 8,1r
Bozbl. [IMoTHOCTE 3TOTO BemecTBa 1o Bo3ayxy 1,59. Onpexnenure MosiekynsipHyto GopMyiy BemiecTna,

HaMUIINTE CTPYKTYpHbIE (HOPMYIIBI BOZMOKHBIX H30MEPOB.

3. JlaHBI BeleCTBA:

a) CH3;-COOH 6) CsHs-COOH B) CH3-CH=CH-COOH r) CoHs-
COOH

1) (C2Hs-CO0),Ca e) C17H33-COOH x) H-COOC;Hs 3) CHs-
COOCs3H7

n) C17H35-COOH k) CH2CI-COOH

--Halimute MeXKIaccoBbIA M30MEp BellecTBY I. Ha3oBuTe 3TM BemiecTtBa MO CUCTEMATHYECKOM M
TPUBHAIBHONH HOMEHKJIAType

-- [lonyuuTe BemiecTBO a W3 3TaHalsA. Hamuimure ypaBHEHHUE pEaKIIUH.

-- Hanmmmmre ypaBHEHHE peakiivy BemecTBa 0 ¢ THAPOKCHUIOM KajIusl.

--Hanummure ypaBHEHHE peakinuu 0Opa3oBaHUs CIOXHOrO 3(hupa W3 IIIHIEPHHA W TPEX MOJEKYI
KHCJIOTHI M. Kakoe arperaTtHoe COCTOSIHHE UMEET JTaHHBIHN XUp?

-- Hanmmmmre ypaBHeHUE THApOIH3a BemecTBa 3. HazoBUTE MPOTYKTHI peaKIIvu.

Hrorosasi kouTpoJbHas padora B 10 kiaacce Ne3 mo oprannyeckoit xumuu 3a 10 kiace

1. CocTaBbTe opMyJIbl BELIECTB MO Ha3BaHUIO. K BelecTBY AUATUIOBBINA AUp HAMUIINUTE 2
nzoMepa u 2 romosora. HazoBure ux.

a) 2,3-auMeTui-3-XJI0pIeHTaH, 1) STUJIOBBIN 3(UP YKCYCHON KUCTIOTHI
0) xmopuukiIo0OyTaH, €) 4-aMHUHOBaJIepraHOBasi KUCIOTa
B) METHJIOEH30.1 (TOTYO), ) IpONUIaMUH

I') JU3THIIOBBIN 3¢hup

2. OCYH.[CCTBI/ITC HpeBpaIHeHI/IH n yKa)KI/ITe YCHOBI/IH nux HpOTeKaHI/IH.
C,Hs0H — C2HsCOH — CH:COOH— CH:CI-COOH — NH,-CH>-COOH— NH,-CH>-
COONa
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3. [Ipu 6pomupoBanmu 4,6 T TOJIyos1a B IPUCYTCTBUH KaTainu3aropa ObuIo mojxydeno 5,3 4-
OpomToyosa. Onpeaenure MacCoBYIO JIOJIIO BBIXOJIA YKa3aHHOTO IpoIyKTa peakuun. Kakoii nzomep
OpOMTOITy0JIa MOXKET TaKK€ MOJIYYUTHCS TPU 3TOM (Hamuiure ero popmyiy)?

11 KJIIACC
KonTpoabHnas padora B 11 kiaacce Ne 2 mo teme «CTpoeHue BelecTBay

Yacmo 1
1. Ilapa snemenmos, medxncdy KOmopviMu 06pa3yemcs UOHHAS XUMUYECKAS CEA3b.
a) yriepoa u cepa  0) BOJOPOJ M @30T  B) KM U KUCJIOPOJI T) KPEMHUN U BOJAOPOJ
2. Haumenee nonapHoil A61semcsi c6:3v:
a) C-H 0) C-Cl B) C-F r) C-Br
3.Bewecmeo, 6 monexyne Komopozo Hem «Nu-CesA3U».
a) 9TUJIEH 0) 6enzon B) aMMHaK T) a30T
4. Amom yenepooa umeem cmenenb OKUCIeHUs -3 U 8ANEHMHOCMb 4 6 COeOUHeHUlU ¢ POopMYNoi.
a) CO2 0) CoHe B) CH3Cl r) CaC>
5. AmomHYyI0 KpUCmaniuyeckyo peuémxy umeen:
a) cona 0) Boma B) anma3 r) mapadux
6.Bewecmeo, medcoy amomamu KOmMopo2o cyujecmeyem 6000POOHAS CBA3b.
a) ’TaH 0) ¢ropua HaTpus B) ATaHOJI T') YTJIEKUCIIbIN Ta3
7. Ipynna gpopmyn coedunenuil,  KOMOPHIX UMEEHCS MONLKO SP -2ubpuou3ayus.:
a) CH4, CoH4, CoH2 6) NHs, CHas, H.O B) H20, CoHe, CeHe r) CsHg, BClz, BeCl;

8. Meswcoy amomamu ecmov K08aIeHMHASL C853b, 00PA308AHHASL NO OOHOPHO-AKYENMOPHOMY MEXAHUZMY
8 MoJleKye:

a) CHsNO> 6) NH4NO2 B) CsHs r) H.0

Yacmyp 2
1. OnpenenuTe BU CBA3H U HAMTUIIIUTE dIIEKTPOHHBIE U rpaduueckue popmynsl BemecTs: CoHo, Bry,
KsN.

2. Hanmmmre PCaAKIUIO TOJIMMECPU3ALIU BUHUIIXJIOPpUJA. OHpeI[eJ'II/ITe CTPYKTYPHOC 3BCHO U
MOJICKYJIAPHYIO MAacCCy MoJIMMEpPaA, €CJIN CTCIICHb ITOJIMMCPU3all PaBHA 350.

3. Hanmmmure Bce n3omepsl 1uis Bemiecta ¢ popmynoit C4He 1 Ha30BUTE HX.
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Hrorosasi koHTpoabHasi padora B 11 ki1acce
Bapuanr 1
1. Hanumure ypaBHEHUS peakLUid, IpU MOMOIIN KOTOPBIX MOKHO OCYILECTBUTH CJIEIYIOLINE
IIPEBPALLEHUS:

Al:Sz — Al — AICIz — AI(OH)3; — AlO3

JlaiiTe XapakTepuCTHKY peakuuu Ne4 ¢ TOUKM 3peHUs pa3InyuHbIX Kiaccudukanuii. Beroepure
OKHCIIUTEIBHO-BOCCTAHOBUTEIIBHBIE IIPOLIECCHI, B OJTHOM M3 HUX HA30BUTE OKUCIUTEND U
BOCCTaHOBUTENb. YpaBHEHUE peakiuu OOMEHa HalUIINUTE B MOJIEKYISIPHON U KpaTKO HOHHOM (opmax.
Ha3oBute ncxoaHple BemecTsa U NPOAYKTHl ATOM PEaKIIUH.

2. Hanmmmre (opMyInbl TAKUX BOJOPOIHBIX COSAMHEHNI XUMHUYECKUX IIEMEHTOB 3-TO MEepHoa, B
KOTOPBIX BOJOPOJ UMEET CTENEHb OKUCIIEHHUS], paBHYIO 1+ 1. BriGepure u3 Hux ¢popmyiy BelecTsa, Ko-
Topoe HanboJiee akTUBHO pearupyer co menoubto. Hanumure ypaBaenue stoit peakuuu. Kakue
CBOMCTBA MPOSIBJISIET B TOM CIIy4ae BOJIOPOJIHOE COEAUHEHNE?

3. Hantmmmre opmyity Beicmiero okcuaa d-3eMeHTa, pacioyiokeHHOTo B 4-M niepuoze u VI rpymnme
MEPUOINYECKON CUCTEMbI XUMHUYECKHUX IEMEHTOB. J[aiiTe Ha3BaHHUE BELIECTBY, OMPEAECITUTE XapaKkTep
ero csouctB. Kakumu cBoiicTBamMu 001afaeT HU3MIMNA OKCHUI DTOTO XUMHYECKOT0 diIEMEHTAa?

4. PaccunTaiite Mmaccy hochopHOM KUCIOTHI, KOTOPYIO MOKHO ToJyduTh u3 80 T GocdaTa Kaablus npu
€ro B3auMOJIEHCTBUU C KOHIIEHTPUPOBAHHOW CEPHOM KUCIOTOW. MaccoBas 10151 BBIXO1a KUCIIO ThI
cocTaBisgeT 96%.

Bapuanr 2

1. Hanumure ypaBHEHUS peaklnid, TpU MOMOIIN KOTOPBIX MOKHO OCYIIECTBUTH CJIETYIOLINE
MpeBpALECHUS:

S — S0, — S03 — H2S04— BaS04

JaiiTe XapakTepucTuky peakuuu Ne3 ¢ TOUKH 3pEHHsI pa3IMUHbIX Kilaccudukanuii. Beioepure okucim-
TEJIbHO-BOCCTAHOBUTEIbHBIE MPOIIECCHI, B OJJHOM M3 HUX HA30BUTE OKHCIUTENb U BOCCTAHOBUTEIID.
VYpaBHeHHE peakiy 0OMeHa HaIUIITKUTE B MOJICKYJIIPHON M KpaTKOi HOHHOM opmax. HazoBure
MCXOJIHBIE BEUIECTBA U MPOJIYKThI 3TON peaKlUu.

2. Hanmummre GopmyIbl THIPOKCUIOB XUMUYECKHUX 2JIEMEHTOB 3-TO Mepuoa, 00Ia1aiomux
KHUCIIOTHBIMU cBOMicTBaMU. OTMEThTE, B KAKOM HalpaBJICHUH YCUIMBAIOTCA 3TH cBoiicTBa. JlaiiTe
00BsICHEHUE ITOMY SIBJICHHIO.

Hanumure MOJICKYJIIPHOC U KPATKOC HOHHOC YPAaBHCHUA pCAKLIUN, XapaKTepmonmeﬁ CBOICTBa
HanOoJIee CHIIBHOW KHUCIIOTHI U3 BBI6paHHLIX BaMH.

3. 3Has (bOpMyJ'Iy BHCIIHET'O 3JICKTPOHHOTO CJIOSA aTOMa XUMUYCCKOI'0 3JIEMCHTA - 3523p3, OIIpCACIINTE:
a) Ha3BaHUC DJICMCHTA U €TI0 IIOJIOXKCHUC B HepHOﬂquCKOﬁ CUCTEMC I[ n. MeHz[eJIeeBa;

0) hopmyny, Ha3BaHUE U XapaKTep CBOMCTB €ro BHICIIETO OKCUA.

4. Okcua Maraus Mmaccoit oOpaboranu pactBopoM, coaepxkauium 40 1 37% a30THON KUCIIOTHI.
PaccunTaiite, kakas Macca cou oOpa3oBajgach Ipu 3TOM.
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