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IosicHuTeALHAA 3aNNCKA
Pabouas mporpamma cocTaBjleHa Ha OCHOBE:

=

®enepanpaoro 3akoHa PO «O6 obpazoBanmu B PO» otT 29.12.12. 1. Ne 273-D3 (HOBast penaKius)

2. TpeboBanmsimu OK ['OC HayanpHOTO 00IIET0, OCHOBHOTO OOIIET0 U CPpeaHEro (TIOJHOTO) OOIIETO
oOpa3zoBaHus (yTBEpKACH NpruKa3oM MuHucTepcTBa oOpasoBanus u Hayku Poccuiickoit @enepannu
ot «05» mapta 2004 r. Ne1089), (B pen. ot 23.06.2015 1.);

3. Tlpukazom Muno6paayku Poccun Ne 506 ot 7.06.2017 « O BHecennn m3meHenwnii B K 'OC
CTaHJapTa HAYaJILHOTO OOIIEr0, OCHOBHOTO OOIIIEr0 U CPeHEro (MOIHOro) oo1ero oopa3oBaHus,
YTBEpKIEHHBIH nprka3zoM MunuctepcTBa oopazoBanus PO ot 5.03.2004 1. Ne 1089.

4. C yueToM OCHOBHOI 00pa3oBaTeIbHON MPOrpaMMbl OCHOBHOTO 0b11ero oopazosanus MbOY COLI

c. Ilaceroso;

[TonosxxenueMm «O paboyeil mporpaMme yuuTems,;

6. denepanbHBIM MEPEUYHEM YICOHHKOB, PEKOMEHIOBAHHBIX K UCTIOJIB30BAHUIO B 00Pa30BaTEIILHOM
YUPEKIECHUH, PEATU3YIOIUX 00pa30BaTeIbHbBIE MPOTPaMMBI 00IIEr0 00pa30BaHMs U UMEIOTIX
TOCYIapCTBCHHYIO aKKPETUTAIIHIO.

B ocHoBY naHHOI paGoueil mporpaMMsl Mojio’keHa aBTopckas mporpamma Kk qtuHuu Y MK O. C.
Iabpuensua:yueoHo-MeToauueckoe nocooue/O.C.T"abpuensa. — M.: Ipoga, 2017.

o

eab yueOHOro npeamera

W3ydyenne xumuuM B cTapiied IIKoje Ha 0a30BOM YpOBHE  HAIpaBICHO Ha JOCTHKEHHE
CIEAYIOLIMX LeJeH:

® OCBOCHHE 3HAHMH O XUMHYECKOW COCTAaBJISIOIIEH €CTECTBEHHO-HAy4HOW KapTHHBI MHpA,
BAKHEUIIINX XUMHUUYECKUX ITOHATHAX, 3aKOHAX U TEOPHSIX;

e OBJIaj/IecHHE YMEHHSIMM TIPUMCHSTH TOJYYCHHBIC 3HAHHUS JUIs OOBSCHEHUS pPa3HOOOpa3HBIX
XUMHMUYECKHX SIBJIEHUI U CBOMCTB BEIIECTB, OLICHKU POJIM XMMHUHU B PA3BUTUHA COBPEMEHHBIX TEXHOJIOTUI
Y TIOJTy4YEHUH HOBBIX MaTepUasoB;

® PAa3BUTHE IIO3HABATCIIbHBIX MHTCPECOB H HHTCIUICKTYAJIbHBIX CII0COOHOCTEH B mponecce
CaMOCTOATCIIbHOI'O HpI/I06peT€HI/IH XUMHUUYECKHUX 3HAHUM C HCHOJIb30BaHHEM PAa3JIMYHBIX MCTOYHUKOB
I/IH(I)OpMaI_[I/II/I, B TOM YHUCJIC KOMIIBIOTCPHBIX;

® BOCIIUTAHUE y6€)KI[eHHOCTI/I B IIO3UTUBHOU pojin XUMHUU B KU3HU COBPCMCHHOTO O6H_[€CTB3.,
HEO0OXOIMMOCTH XMMHUYECKH IPaMOTHOT'O OTHOIIIEHHUS K CBOEMY 3/I0POBBIO M OKpYXKaIolIeil cpeie;

e IpMMeHEeHHUEe MOJYyYeHHbIX 3HAHMA M YMeHMH JJisi O€30MacHOTO MCIOJIb30BaHUS BEIIECTB U
MaTepHuanoB B OBITY, CEIbCKOM XO3SCTBE M Ha MPOU3BOJCTBE, PEIICHUS MPAKTUYECKUX 3a7ad B
MOBCEAHEBHOM KU3HHW, MPEAYNPEKACHUS SBICHUN, HAHOCSIIIMX BpEI 30pPOBBI0 YEJIOBEKa U
OKpY>Karollen cpene.
®opMbl Opranu3anuu 00yYeHusi: UHIUBUyabHas, MapHas, TPyIIoBasi, UHTEPAKTUBHASI.

OcHOBHbIE 3@0auu U3y4eHUs] XUMUU B IIKOJIE:

v @opmuposams 'y 00OydaroIMXCsl yMEHHUsI BHAETh WM TIOHMMAaTh IIEHHOCTh OOpa3oBaHUS,
3HAaYMMOCTh XMMHUYECKOTO 3HAHUS IS KaKIOTO YeJIOBEKa HE3aBHCHUMO OT €ro npodeccHOHATbHOM
IEATEIbHOCTH;

v @opmuposams IPEICTABICHNSA O XUMUYECKOH COCTABIISAIONIEH €CTECTBEHHOHAYYHON KapTHHBI
MHpa; YMEHHUS OOBACHATH OOBEKTHI M IMPOIECCHl OKPYKAIOIMIEH JAEHCTBUTEILHOCTH, UCIIONB3YS JUIS
3TOT'0O XUMHNUYCCKHE 3HAHUA,

v o61a0esams METOIaMU HAyYHOTO TIO3HAHUS 111 OOBSICHEHUSI XMMUYECKUX SIBIICHUN U CBOMCTB
BCIICCTB, OLCHKU pPOJIU XHMHU B PpPa3BUTUH COBPCMCHHBIX TEXHOJIOTHH U IMOJTY4YCHUN HOBBIX

1



MaTCpuajioB;

v gocnumuléams YOSKIEHHOCTh B IIO3UTUBHON POJIM XMMHHU B )KM3HU COBPEMEHHOT0 OOIIECTBa,
HE0OXOIMMOCTH TPaMOTHOT'O OTHOIICHHUS K CBOEMY 3JI0POBBIO U OKPYKAOIIEH Cpeie;
v npumeHamsb TNOJyYeHHbIE 3HAaHUM 1J11 0€30MacCHOTO KCIOJIb30BaHUS BEIIECTB U MAaTEPHUAJIOB B

OBITY, CETbCKOM XO3SHUCTBE W Ha MPOM3BOJCTBE, PEIICHHUS MPAKTHUYECKUX 3a7ad B MOBCEIHEBHOU

KU3HH, TIPEAYTPERKACHUS SIBICHUN, HAHOCSIINX BPe/l 3I0POBBIO YEJIOBEKA M OKPYKAIOIIEH cpeie;

v paseusams  TO3HABATEJbHbIE  HHTEPECHI, HMHTEIUIEKTyaJlbHbIE U  TBOpPYECKHUE

CIIOCOOHOCTH Y4YalIUXCsS B TMPOIECCe H3YyYEeHHS WMH XHUMHUYECKOWM HAyKM W €€ BKJajga B

COBpPEMEHHBIM HAyYHO-TEXHUYECKUIN IIPOrpecce;

v Gdopmuposames BaKHEHIIME JIOTUYECKUX OINEpaIuii  MBIIUICHUS (aHaJU3, CHUHTE3,

00001IeHHe, KOHKpETU3allusi, CpaBHEHHWE U JApP.) B MPOIECCE MO3HAHUS CUCTEMBI BaKHEHUIITUX

MOHSTHI, 3aKOHOB U TEOPHUI O COCTABE, CTPOCHUHU U CBOMCTBAX XUMHUYECKUX B € I € C T B ;

v 061a0e8ambv KJTIOUEBBIMU KOMIICTCHIMSMU (yueOHO-TI03HABATEIbHBIMH,

WHGOPMAIIMOHHBIMH, IIEHHOCTHO-CMBICTIOBBIMH, KOMMYHUKATHBHBIMHU).

v' MeToabl 00y4YeHHs:

v' Tlo UCTOYHMKY 3HAHMIA: CIIOBECHBIE, HATJIAAHBIE, IPAKTUYECKHE;

v Tlo ypOBHIO TO3HABATEILHON aKTHBHOCTH: MPOOJEMHBIM, YaCTHYHO-TIOUCKOBBIN, 00BSICHUTEIBHO-
WJUTIOCTPATUBHBIN;

v' Tlo NpUHLOMIY pacuieHEHHs WIM COCJAMHEHWS 3HAHWM: aHAJMTHYECKUM, CHHTETHYECKHH,
CpaBHUTEIBHBIN, 0000IIAIONNH, KIacCU(DUKAITMOHHBIN.

v' TexHOJOruH 00y4eHMs : HHINBUyaIbHO-OPUEHTHPOBaHHas1, pasHoypoBHeBas, UKT.

OO01mas xapakTepucTHKa Y4e0HOI0 npeamera.

PabGouass mnporpamMma 1O XHMHH COCTaBJI€Ha Ha OCHOBE (denepanbHOTO  KOMITIOHEHTa
rOCyJIapCTBEHHOTO 00pa30oBaTeIbHOIO CTaHAApTa cpeaHero oOuiero oOpa3oBaHusl Ha 6a30BOM YpOBHE,
yTBepxkaeHHoro 5 mapra 2004 roga, Ha OCHOBE IPUMEPHOU NMPOTPAMMBI 10 XUMHH JIJIST CPEAHEN IIKOJIbI
¥ Ha OCHOBE IPOrpaMMbl aBTOpcKoro Kypca xumuu s 8-11 kinaccos O.C. I'abpuensina.

OcHOBHBIMU TpOOJIEMaMU XMMHHU SBIISIOTCS W3YYEHHE COCTaBa U CTPOEHUS BEIIECTB, 3aBUCUMOCTH
UX CBOWCTB OT CTPOEHUS, KOHCTPYMPOBAaHHE BEIIECTB C 3aJaHHBIMH CBOMCTBaMH, HCCIIEIOBAaHUE
3aKOHOMEPHOCTEN XUMHUYECKHUX MPEBPALLEHUHN U MyTel YIpaBlIeHUs UMH B LIEJISAX MOJYy4YEHHUS BELECTB,
MaTEpHUAJIOB, SHEPTUU.

[TosTomy B paboueil mporpamme 1o XMMHUHU HALIUIA OTPAYKEHUE OCHOBHBIE CO/IEP)KATENIbHBIC JIMHUMU:

* «Bewecmeoy — 3HaHUS O COCTABE U CTPOCHUH BEILECTB, UX BAKHEHIINX (PU3UUECKUX U XUMHUECKUX
CBO¥CTBax, OMOJOrHYECKOM JIEHCTBUH;

* «Xumuueckaa peakyusy — 3HaHUA 00 YCIIOBHSIX, B KOTOPBIX NMPOSBISIOTCS XUMHYECKHE CBOMCTBA
BEIIECTB, CIOCO0AX YNPABICHUS XUMUYECKUMU MPOLIECCAMU;

* «llpumenenue eeuyecme) — 3HAHUS U ONBIT NPAKTUYECKOMN JIEATEIBHOCTH C BEILIECTBAMHU, KOTOPbIE
Haun0oJiee 4acTo ynoTpeOIsItoTCs B TOBCEHEBHOM KHU3HHU, IIUPOKO UCIOIB3YIOTCS B IPOMBIIIIICHHOCTH,
CEJIbCKOM XO3SIIICTBE, HA TPAHCIIOPTE;

* «A3b1K Xumuuy — cucreMa BaKHEHIINX MOHATUN XUMHUU U TEPMHUHOB, B KOTOPBIX OHHM OIIMCBIBAIOTCS,
HOMEHKJIaTypa HEOpPraHMYeCKMX M OPraHWYECKUX BEILECTB, T. €. UX Ha3BaHUA (B TOM 4HCIE U
TpPUBHAJIbHBIE), XUMUYECKHE (OpMYJIbl U ypaBHEHHMs, a TAaKKe IpaBuUia MepeBoja MHGOpPMaLUU C
POJHOTO MII PYCCKOTO SI3bIKA Ha SI3BIK XMMUU B 00paTHO.

MecTto npegMera B y4eOHOM ILIaHe.

JI1st 00513aTeNTbHOTO U3YYEHHs YIeOHOTO TIpeaMeTa « XUMUs» Ha dTare cpeaHero oomero oopa3oBaHms
denepanpHbIil 0a3UCHBIA y4eOHBIN MIaH 17151 00pa3oBaTeNbHbIX yupexaeHuil Poccuiickoit deneparyu
orBoauT 70 yacoB. B Tom umncine nmo 35 wacoB B X u XI kiaccax, u3 pacuera — 1 yueOHBIX 4aca B
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HEZEIIO.

Jlannas pabouast mporpamma paccurnTaHa Ha 68 4acos:

- B 10 xnacce orBoaurca 34 yaca u3 pacuera: 1 yac B HeJEN0, B TOM 4MCiIE€ 3 yaca Ha IPOBEJECHUE
KOHTPOJIbHBIX U 2 yaca Ha IPOBEJICHUE IPAKTUYECKUX padoT.

- B 11 xmacce orBoautcs 34 yaca u3 pacuera: 1 yac B HeNeNIO, B TOM YHCJE 2 Yaca Ha MPOBEICHUE
KOHTPOJIBHBIX U 2 Yaca Ha MPOBEICHUE OLIEHOYHBIX MPAKTHYECKUX PadoT.

@®opMBbI KOHTPOJISA: YCTHBIE ONPOCHI, MPOBEPOUYHbIE PAOOTHI, TECTOBBIN KOHTPOJIb, MPAKTHUYECKHE M
KOHTPOJIbHbIE PabOTHI.

Onucanue Mecta y4eOHOro npeamMera B y4eOHOM ILIaHE.

B y‘-IC6HOM IJIaHC KOJIbI AJId U3YUYCHUEC XUMUU OTBECACHO

KJ1acc YacoB B HEEIIO Yacos B roxa
10 1 34
11 1 34
BCET'O 2 68

Y4eOHUKH, HCTIOJIb3yeMble B 00pa30BaTeIbHOM IPOIIeCCe.

Pabouass nmporpamma o0ecnedeHa y4eOHO-MeTOAMYECKHM KOMILJIEKTOM, KOTOPbIA PEKOMEHIOBAH
MunuctepctBoM oOpas3oBanusi P® u BxoguT B ¢enepaibHblii nepeueHb yueOHMKOB Ha 2013-2017

yaeOHbid rox «Xumus. 10 krace» u «Xumus. 11 xmace» O.C. INabpuensH. — 3-¢ u3n., nepepad.- M.:
Hpoda, 2007.

Kaacc | Haspanue yyeOHHKA ABTOpBI I'on m3panusa | U3parejbcTBo

8 Xumus. 10 kmace I'a6puensa O. C. 2013-2017 M.: Ipocda
(6a30BbIil YpOBEHB)

9 Xumus. 11 kmace Ia6puensu O.C 2013-2017 M.: Ipocda
(6a30BBII YPOBEHB)

Pe3yibTaThl 0CBOCHHS NPOTrPaMMBbI

JleaTenbHOCTh yuuTeNst B 00y4eHUH XUMHMU B cpeiHel (ITOJHOM) IIKOJIe JTOJKHA OBITh HAIpaBieHa Ha
TOCTHKEHUE 00yJAIOIIMMUCS CIEAYIOIUX JUYHOCHHBIX PE3YTbMamos:
» B LIEHHOCTHO-OPHEHTAI[MOHHON c(epe — YyBCTBO TOPIOCTH 33 POCCUHCKYIO XMMHUYECKYIO
HayKy, TYMaHHU3M, OTHOIIICHHE K TPYAY, LIEICyCTPEMICHHOCTS;
» B TPYyIOBOH cepe — TOTOBHOCTh K OCO3HAHHOMY BBIOOpPY JasibHEimieil o0pa3oBaTeIbHON U
npodeccHoHaIbHON TPAaeKTOpHUH;
» B II03HaBaTENbHON (KOTHUTUBHOW, WHTEJUIEKTYyaJlbHON) cepe — yMeHHE YHpaBIsATh CBOCH
MIO3HABATEIbHON 1A TEIILHOCTBHIO.
>
Memanpeomemmuvimu pezynvmamamu OCBOCHUS BBITYCKHHKAMH CTapUIeld IIKOJIBI MPOTPaMMBI IO
XUMUH SIBISIOTCA:



» WCNOJb30BaHUE YMEHHMH M HaBBIKOB pa3jIMYHBIX BHIOB IIO3HABATEIBHOM JEATENBHOCTH,
NPUMEHEHHH  OCHOBHBIX  METOJOB  IO3HAHUS  (CHCTEMHO-WH(QOPMAIMOHHBIM  aHAIN3,
MOJICIIUPOBAHUE) AJISl U3YUCHHUS PA3IMUYHBIX CTOPOH OKPY>KaIOIIeH NeiCTBUTEILHOCTH;

» HCIIOJIb30BAaHHE OCHOBHBIX MHTEIJICKTYaJIbHBIX ONEepaIHii:

» (dopmynupoBaHWEe THIOTE3, aHAIU3 M CHHTE3, CPaBHEHHE, OOOOIECHHE, CHCTEeMaTH3aIus,
BBISIBIICHHE TPHYMHHO-CJIEICTBEHHBIX CBSI3€H, IIOMCK aHAJIOTOB;

» yMEHHUe FeHepUpOBaTh UACU U ONPEICIATh CPEICTBA, HEOOXOAUMBIE I UX PeaTu3allny;

» yMEHHWE OMpEeNeNATh IEeNU W 3aJaud JeSTeIbHOCTH, BBIOMpPATh CPEACTBA peau3allii LENH U
NPUMEHSATH UX Ha MPAKTHKE;

» JWCIIONBb30BAaHHE PA3IMYHBIX HCTOYHUKOB JUISI TOJYYEHHS XUMHYECKOH WH(OpMAIHH,
MOHMMaHHE 3aBHCHUMOCTU COJEpKaHHs M (OpPMBI TpeACTaBIeHUS HHMOpPMAIMH OT Iieneit
KOMMYHHKAIIUU U aJipecarta.

B obGnacti npeomemmuvix pe3ynvmamoB M3y4eHUE XUMHH TPEIOCTABISAET YYCHHKY BO3MOXHOCTb Ha
CTYIIEHH CpeTHero (ITOJTHOTO) 001Iero 00pa3oBaHus HAYYHThCH:

Ha 06a3060M ypogHe

1) 6 nosnasamenvhoii cghepe —

® ) 1aBaTh ONpECIICHHUS H3YUYECHHBIM TTOHITHSIM;

e 0) ONUCHIBATh JEMOHCTPALMOHHBIE U CAMOCTOSTEIILHO MTPOBEICHHBIE SKCIIEPUMEHTHI, UCIIOb3YS
U1l 3TOTO €CTECTBEHHBIN (PYCCKUM, POJHOMN) A3BIK U SI3bIK XUMUU;

® B) ONMCHIBATh U Pa3iINuaTh U3YUYEHHBIC KJIACCHI HEOPTAaHMUYECKHX M OPraHWYECKHX COCIUHEHHI,
XMUMUYECKHE PEAKIINU;

® TI') KJIACCU(HUIHUPOBATh U3YUYE€HHBIE OOBEKTHI U SBICHMUS;

e ) HaONIONATh JIEMOHCTPHUPYEMBIE M CAMOCTOSTEIFHO IPOBOJWMBIC OIBITH, XUMHUYECKUE
peaxIy, MPOTEKAIOIIe B IPUPOJIE U B OBITY;

e ¢) jenaTb BBIBOABI M YMO3AKJIIOYEHHs W3 HAOMIOJEHMH, M3YYEHHBIX XMMUYECKHX
3aKOHOMEPHOCTEH, MPOTHO3UPOBATh CBONCTBA HEHW3YYEHHBIX BEIIECTB 110 AaHAJIOTHH CO
CBOWCTBaMH M3YYEHHBIX;

® K) CTPYKTYpPHpOBATh U3yYEHHBII MaTepua;

® 3) HHTEPIPETHPOBATH XUMUIECKYIO HH()OPMAIIUIO, TOIYYCHHYIO U3 IPYTHX HCTOYHUKOB,

® 1) ONUCHIBaTh CTPOEHUE aTOMOB uIeMEeHTOB [—IV mepuona ¢ ucnosb30BaHHEM 3JEKTPOHHBIX
KOH(Urypanuii aToMoB;

® K) MOJEIHPOBATH CTPOCHHUE MPOCTEUIIMX MOJIEKYJ HEOPTaHMUECKUX U OPTaHMYECKUX BEIIECTB,
KpHUCTAJIJIOB;

2) 8 yeHHoCMHO-OpUEeHMayuoHHOU chepe —
® aHANM3WPOBATh W OLEHUBATh IIOCIEACTBUS JUIA OKpYKAalomed cpenbl OBITOBOM U
IIPOM3BOJICTBEHHOM JIEATEILHOCTH YEJIOBEKA, CBA3aHHOM ¢ epepadOoTKOil BELIECTB;
3) 6 mpyoosoii cghepe —
® [POBOJUTH XUMHUECKUH IKCIIEPHMEHT;
4) 6 cghepe uzuueckou Kyromypolr —

® OKaspIBaTh TEPBYIO TOMOIIL IPH OTPABICHHSX, OKOTaX W APYIHMX TPaBMax, CBSI3aHHBIX C
BEIIECTBAMH U JIA0OPATOPHBIM 000PYIOBaHUEM.

B pesynabrare u3yueHus 0a30BOro Kypca XHMHUH BBITYCKHMK OCBOMUT COJEpXKaHHE, KOTOpPOe
CIOCOOCTBYET (POPMUPOBAHUIO TIO3HABATEIBHOW, HPABCTBEHHOW M JCTETHUECKOW KyNbTyphl. OH
OBJIA/IEET CUCTEMON XMMHUYECKUX 3HAHUN — MOHATUSAMH, 3aKOHAMH, TEOPUSIMHM U SI3bIKOM HAyKH Kak
KOMIIOHEHTaMH €CTECTBEHHOHAYYHOH KapTUHBI MHUpa. DTO IMO3BOJUT €My BBIpabOTaTh NMOHWMaHHE
O0I1eCTBEHHON NOTPEOHOCTH Pa3BUTUSl XMMHUU KaK HAayKH, OTHOLIEHME K XHMHUHM KaK BO3MOXKHOU
obmactu Oyaymiel NpakTHIeCKOi e TeTbHOCTH.

VYcBoenne copep)xkaHusi 0a30BOro Kypca XMMHUHU OOECHEUYMT BBITYCKHHKY BO3MOKHOCTH OBJIAJETh
0000IIEHHBIMHU CITOCOOAMU JIEHCTBHI ¢ y4eOHBIM MaTEepPHaIOM, KOTOPBIE IMO3BOJISIOT YCIICITHO PEIIaTh
yueOHO-1103HaBaTeIbHbIE U YUYEOHO-TIPAKTUUYECKUE 3a/1a4l, MAKCUMAJIbHO NMPHUOIMKEHHbIE K PeabHBIM
KU3HEHHBIM cuTyanmsiM. CQopMHUpOBaHHOCTH O0OOIIEHHBIX CHOCOOOB NEHCTBHH, HapsAdLy C
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OBIIaJICHUEM OTIOPHOW CHCTEMOU 3HAHUW U YMEHUH, MO3BOJIUT yYaIIUMCs OBITh KOMIIETEHTHBIMU B TOU
WM WHOU cdepe KyIbTyphl, KaXJas W3 KOTOPBIX MPEAINoiaraeT ocoOble CIOCOOBI JIeUCTBHI
OTHOCHUTEIHFHO CIENU(UIECKOTO COACPKAHUS.

B mpouiecce nzydenus xumun y yuyeHuka Oynyt copMupoBaHbl TO3HABATEIbHbBIE [IEHHOCTHBIE
OpPUEHTALINH: LICHHOCTU HAYYHOTO 3HAHMS, €T0 MPAKTUYECKOW 3HAYMMOCTH U IOCTOBEPHOCTHU; LICHHOCTH
XUMUYECKUX METO/IOB UCCIICIOBAHUS KUBOW U HEXXKHUBOU MPUPOIBI.

B pesynbrare pazBUTHS MO3HABATEIBHBIX IIEHHOCTHBIX OPUEHTAIMN MpU M3y4eHUU Oa30BOTO
Kypca XMMHH Y BBITYCKHHKA OyIyT cHOPMUPOBAHBI: YBAXHUTEIHHOE OTHOIIEHHWE K CO3HMIATEILHOM,
TBOPUYECKON NEATETHHOCTH; MMOHUMAaHUE HEOOXOIUMOCTH 30POBOTO 00pasa >KU3HH, MOTPEOHOCTH B
0€3yCJIOBHOM BBIMIOJIHEHUHU MMPaBUJI OE30MAaCHOr0 HCIONIb30BAHMS BEUIECTB B MOBCEJIHEBHOM KU3HHU,
HEO0OXOIMMOCTh COXPAHSTH U 3aIUIIATH TPUPOTY.

DopMHUpPOBaHUE PETYISTUBHBIX YHUBEPCAJIBHBIX YUEOHBIX ACHCTBHI NMpU HM3ydeHHH 0a30BOTO
Kypca MO3BOJIUT YYEHUKY HAyUUThCS: IJIAHUPOBATH CBOM JICHCTBUS C yUY€TOM MOCTAaBICHHOM 3a7auu U
YCIIOBUSIMU €€ pealu3allui; OIEHHBATh TNPABUIBHOCTh BBIMOJIHEHHS JIEUCTBUS U OCYIIECTBISATH
KOHTPOJIb PE3YJIbTaTOB YCBOCHHUs Y4YeOHOTO MaTepuana; BHOCHTh HEOOXOJHMMBIE KOPPEKTUBHI B
y4eOHYI0 JesTeNIbHOCTh Ha OCHOBE aHalu3a W OLEHKU JIOMYIIEHHBIX OINMOOK; CaMOCTOSATEIbHO
OTIPECIIATH OPUCHTHPHI YICOHBIX JACHCTBUIA TP U3YICHHH HOBOTO MaTepHaIa.

KoMMyHHKaTHBHBIE [IEHHOCTHBIE OPUEHTAIIH, OCHOBY KOTOPBIX COCTAaBIISIOT MPOLECC OOIIEHUS
U TpaMOTHasi peuyb, OyAyT CHOCOOCTBOBATH PAa3BUTHIO MOTPEOHOCTH BECTH JUAJIOT, BBICITYIIUBATH
MHEHHUE OIIMOHEHTAa, y4aCTBOBATh B IUCKYCCHH, OTKPBITO BBIpaXXaTh U apryMEHTHPOBAHHO OTCTaUBaTh
CBOIO TOYKY 3PEHHUSI, PABUIIBHO UCIOJIH30BATh XUMUYECKYIO TEPMUHOJIOTHIO U CUMBOJIUKY.

B pe3syiabraTe M3ydyeHusi 0a30BOro Kypca XMMHUM BBINIYCKHHMK CpefHel IIKOJIbI MOJYYUT
BO3MOKHOCTh HAYYUTHCS:

® COBEPIICHCTBOBAThH U Pa3BUBATh YMEHHUE YIIPABIISITH CBOCH MO3HABATEILHOM JEATEIbHOCTHIO;

® TIPUMCHSATHh OCHOBHBIC HMHTEJUICKTYQJIbHBIC OIEpali TaKhe Kak, (OpMYIHMpPOBAHUE THIIOTE3,
aHAIM3 ¥ CHHTE3, CpaBHEHHWE, O0O0O0OIeHNe, CHCTeMaTh3allks, BBISIBICHHE MPHUYUHHO-
CJIEZICTBEHHBIX CBSI3€H U JP. I U3yUYCHUSI CBOMCTB BEIIECTB U XUMUYECKUX PEAKIINA;

® JCTOJB30BATh PA3TUYHBIC HCTOYHHUKH JIJIS TIOTYYCHHS] XUMUIECKOU HH(POPMAIINK;

®  CaMOCTOSITETTHHO IUTAHUPOBATHh U OPTaHU30BBIBATH yUEOHO-TIO3HABATEIBHYIO ACSITEIBHOCTD;

® yCTaHABJIMBATH MOCIICIOBATEILHOCTh ICHCTBUI NPH PEIICHUN yU4eOHOM 3a1a4H;

® 0OCBaWBaTh KIKOYEBBIE KOMIETEHTHOCTH, KOTOPHIE HMEIOT YHUBEPCAJIbHOE 3HAYCHHE JIJIS
pPa3IUYHBIX BHIOB JEATCIHLHOCTH, B WX 4YHUCIE: OOOOIICHHBIC CIIOCOOBI peNIeHHs 3ajad,
UCCIIeIOBATENIbCKIE YMEHHS, KOMMYHHUKATUBHBIC YMEHHSI, UH()OPMAIIMOHHBIC YMEHHUS.

OcHOBHBIE TEXHOJIOTUH, METOAbI, (POPMBI 00yUEeHUA

Texnonorumn, XapakTepuCcTHKA OCHOBHBIX BU/J0B J1eSIT€IbHOCTH
HCNO/Ib3yeMble Ha
ypoKe
VYueOHas nexus Januslii  cnoco®  opraHu3anuu  y4eOHOM  /€ATEIbHOCTH  TO3BOJISET

OpPraHu30BaTh AKTUBHOE H3yY€HHE YYalUMHCA Y4eOHOTro Marepuana c
MOMOUIbIO yUYUTEJNI, KOTOPBI OpraHU3yeT AaKTUBHYIO JESATENbHOCTh Yepe3
IBPUCTHUECKYIO Oecely, pa30op 3amaHuii Mo Teme, paboOTy € TEKCTOM
y4eOHUKA, TUIIEPTEKCT YUUTENs

JlaGopaTopubie JlaHHass TEXHOJIOTHSI TIO3BOJIIET OpraHu30BaTh J(PeKkTuBHYO paboTy C
OITBITHI BeIIeCTBaAaMU U XUMHNYCCKUM 060py,HOBaHI/IeM
IIpakTuKyMBI JlaHHasi TEXHOJIOTWs TMO3BOJISIET (OPMHUPOBATH Yy YYALIMXCS HABBIKH

INPUMEHCHUA TIOJYYCHHBIX TCOPETHUYCCKUX 3HaHWH Ha IMPAKTUKE YCPE3
PCIICHUC SKCIICPUMCHTAJIBHBIX 3aJiay

Poneseie urpsl, JlaHHasT TEXHOJOTHsI CHOCOOCTBYeT ()OPMHUPOBAHHS HABBIKOB INPAKTHUECKOM
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TPCHUHI'N JACATCIIPHOCTH Ha OCHOBE 3H3HHI>1, ITIOJIYYCHHBIX B X0J1€ U3YUCHUA KypcCa

HHTepakTUBHBIE JlaHHast TEXHOJIOTHS CIIOCOOCTBYET PACHIMPEHUIO TEOPETUYECKOTO MaTepHaia
HKCKYPCHUH Kypca XMMHH, CIIOCOOCTBYET PACIIMPEHUIO KPYro30pa yJaluxcst

CemuHapckue JlaHHasi TEXHOJIOTHSI CIIOCOOCTBYET MPOBEICHUIO pa0dOTHI 10 CHCTEMATU3ALUU

3aHATHSA 3HAHUW ydamuxcs, (OpPMHUPOBAHUIO OOLICHHTEIUICKTYaJbHBIX YMEHHUH Ha

OCHOBC M3YYCHHOI'O MaTCpHrajia

VYpoku 00600menns | JlaHHas TEXHOJOTWsl MO3BOJIAET AKTyaJIM3UPOBaTh 3HAHMS y4allUXCs 110
U3YYEeHHOM TeMe, 3a0CTPUTh BHHMaHHE Ha HamOoJee CIIOKHBIX /3HaYMMBbIX
BOIIpOCAaX, OpraHu3oBaTh JIu(pdepeHIupoBaHHYI0 paboOTy ydaluxcs 0
BBITNIOJTHEHUIO 33JJaHUI Pa3HOT0 YPOBHS CIO0XKHOCTHU

VYpoku kouTponst 1 | Kontposs 3a ocBoenneM 3YH yudammxcss IpoXOOUT IOCIE U3YUEHUS TEMBI
KOPpPEKLIMY 3HAaHUN | 4epe3 HCIOIb30BaHUsl KOHTPOJbHO-U3MEPUTENbHBIX MaTtepuasnioB EI'D mo
y4aluxcs 00I11eCTBO3HAHHUIO, YCTHBIM ONPOC, pelIeHNE TT03HABATENIbHBIX 3a/1a4

Y4eOHbIl TIporiecc Npu U3ydeHWH Kypca Xxumuu B 10 - 11 kmacce CTpOUTCS € y4eTOM CIeTyIONMNX
METOJIOB OOyUYECHHUS:

MH(POPMALIMOHHBIH;

UCCIIEIOBATENbCKUN (OpraHU3alMsl UCCIIEI0BATENIBCKOrO Ja00PaTOPHOIO MPAKTUKYMA,
CaMOCTOSITENIbHBIX padoT U T.1.);

npoOJIeMHBIHN (TOCTaHOBKA MPOOJIEMHBIX BOIIPOCOB M CO3JaHHE MPOOJIEMHBIX CUTyalluii Ha
ypoke);

ucnojib3zopanue UKT;

JITOPUTMU3HUPOBAHHOE 00y4eHHUE (AITOPUTMBI MIJITAHUPOBAHUS HAYYHOT'O UCCIIE0OBAaHUS U
00pabOTKH PE3yNbTaTOB IKCIIEPUMEHTA, aJITOPUTMBI OITUCAHUS XUMUYECKOTO 00bEKTa U T.1I.);

-MEeTO/Ibl Pa3BUTHUS CHOCOOHOCTEH K caMOOOyUEHHIO U caMO00pa30BaAHUIO.

C uenbro JOCTHMXKEHUS BBICOKHX PE3yJbTaTOB 00pa30BaHUs B MPOLIECCE PEeaTU3aLUu 10 Kypcy

XVUMHH UCIIOJIB30BAHBI:

e @opmbl 00pa3oBaHUsl — YPOK HM3YYEHHs] M MEPBUYHOIO 3aKPEIUICHUS HOBBIX 3HAHUM,
YPOK 0000IIEHUs U CUCTEeMAaTU3allMU 3HAaHUH, YPOK KOHTPOJIS, OLEHKH M KOPPEKLIUU 3HAHUH ydalmuxcs,
KOMOMHHPOBaHHBIN YPOK, SKCKYpPCHUH, JTaOOpaTOpHbIE U NMPaKTUYeCKHe paboThl U T.JI.

e TexHosornu o0pa3oBaHusi — MHIUBHUAyalbHas pabora, paboTa B MaibIX W OOJBIIMX
rpymnmnax, NpOeKTHas, HccienoBaTenbckas, IOUCKOBas paloTa, pa3BHUBalollee, OIepexaromee Hu
JUYHOCTHO-OpUeHTHpoBaHHOe o0yuenue, UKT u T.1.

e MeToabl MOHMTOPMHIA 3HAHMI M YMEHHH YYalIuXcsl — TeCThl, KOHTPOJIbHBIE PAOOTHI,
YCTHBII OIIPOC, TBOpUECKHe padoThl (pedeparsl, IPOEKTHI, IPE3CHTALIUN).

Ilnannpyembie pe3yJibTAThI OCBOCHUS Y4eOHOT0 nmpeaMeTa « XuMHs»

B pe3yabrare ndydeHnunsi Xamuu Ha 6a30BoM ypoBHe yueHHK 10 Kji1acca HAY4YUTCS:
o Ha3bl6amp V3YyUCHHbBIE BEILIECTBA M0 «TPUBUATBHOW» WM MEXIYHAPOJHON HOMEHKIIATYpPE;

° onpede.zmmb: BAJICHTHOCTh MW CTCIICHb OKHUCICHHUA XUMHUYCCKHUX OJJICMCHTOB, THIIL XPIMI/I‘IGCKOﬁ
CBS3W B COCIMHEHMSX, 3apsj HWOHA, XapaKTep Cpeibl B BOIHBIX PACTBOpPaxX HEOPTaHUYECKUX
COCL[HHGHHﬁ, OKHUCJIUTCIIb U BOCCTAHOBHUTCIIb, HpI/IHaIlHe)KHOCTB BCIICCTB K paSJII/I‘-IHLIM KJaccaM
OPraHUYEeCKUX COCIMHEHU;

. Xapaxmepu3oeams. >JIEMEHTHI MaJIbIX MEPUOJOB MO UX MOJIOKEHUIO B MEPUOJIUYECKON CUCTEME
JI..Menneneena;, oOIIMe XMMHYECKHE CBOMCTBA METAJIJIOB, HEMETAJIJIOB, OCHOBHBIX KJIACCOB
HEOPraHUYECKUX U OPraHUYECKUX COCJIMHEHUN; CTPOCHHE M XUMHYECKHE CBOMCTBA M3YYECHHBIX
OPraHUYeCKUX COCTUHEHUI;




00bACHAMD. 3aBUCUMOCTb CBOWCTB BEILECTB OT UX COCTaBa U CTPOCHHUS; NPUPOLY XUMHUYECKOU
CBS3M (MOHHOM, KOBaJIECHTHON, METAJUIMYECKOI), 3aBUCUMOCTh CKOPOCTH XUMUYECKOW PEaKIUH U
MOJIOKEHUS XMMUYECKOT'O PAaBHOBECHS OT PA3IIMUHBIX (PAKTOPOB;

GbINOJIHAMb XUMUUECKUTL IKcnepumernm 110 pacClio3HaBaAHUIO Ba)KHEHUIIIHX HCOPraHU4YCCKUX "
OpPraHN4YC€CKUX BCIICCTB,

nPO600UmMb CAaMOCTOSATENBHBIA TIONCK XUMUYECKOH HH(OPMAIMH C HCIIOIB30BAHUEM Pa3IMIHBIX
MCTOYHUKOB (Hay4HO-TIOMYJISIPHBIX W3JJaHUN, KOMITBIOTEPHBIX 0a3 TaHHBIX, pecypcoB MHTepHETa);
UCTIONIF30BATh  KOMIBIOTEPHBIE TEXHOJOTUH Ui OOpabOTKM M Tepefayd XHMHYECKON
nHpOpPMAIIUY U €€ TIPEACTaBICHUs B Pa3IMYHBIX (hopMax;

HOJ’Iy'—II/IT BO3MOKHOCTDb HAYYUTCH:

00BACHEHUST XUMHUYECKHUX HBJ’ICHHﬁ, MMPOUCXOAAIIHNX B IPUPOAL, 6BITy " Ha IMPOU3BOACTBE,

onpeneneHHﬁ BO3MOXKHOCTHU HpOTCKaHI/IH XUMHUYCCKUX HpeBpameHHﬁ B paBHI/I‘{HBIX yCHOBHHX nu
OIIEHKHU MX ITOCIICJCTBHIA;

9KOJIOTHYECKH IPaMOTHOT'O TIOBEJICHHUS B OKpYKaIOIIel cperie;

OLICHKM BJIMSIHMS XHMHYECKOTO 3arps3HEHHUS OKPY)KAIOIIEH Cpelbl Ha OpraHU3M 4YeJIOBEKa H
JIpYyrue )KUBbIE OPTaHU3MBI;

Oe3omacHoro oOpalleHuss ¢ TOPIOYMMHM W TOKCHYHBIMHM  BEIIECTBaMH, J1aOOPAaTOPHBIM
000pyIOBaHUEM;

IIPUTOTOBJICHUS PAaCTBOPOB BaHaHHOﬁ KOHIOCHTpAllUu B 6BITy H Ha IIPOHU3BOACTBC,

KPUTHYECKON OLIEHKH JOCTOBEPHOCTH XHWMHUYECKOM HWH(pOpMaluy, TMOCTyHAaloUEel W3 pasHbIX
HUCTOYHUKOB.

B pe3yjabTaTre H3y4YCHUusd yqeﬁnoro npeamMera «XHuMHUSD» HA YPOBHE CpE€AHET 0 0611161"0 06pa30BaHI/Iﬂ

BBINYCKHHK 11 Kki1acca HayyuTcs:

packpbIBaTh Ha MPUMEpaxX poJib XUMUHU B (POPMUPOBAHUH COBPEMEHHON HaydHON KapTUHBI MUpa
U B IIPAKTHYECKOH €ATEIbHOCTH YEJIOBEKA;

JEMOHCTPUPOBATh HA IPUMEPAX B3aUMOCBSI3b MEXK1Y XUMUEN U IPYTMMH €CTECTBEHHBIMU
HayKaMu;

packppIBaTh Ha IpUMeEpax MOJIOKEHNS TEOPUU XUMUYecKoro crpoeHus A.M. bytieposa;
noHumath Qusnueckuil cmpica Ilepuognueckoro 3akona J[.J. MenneneeBa u Ha €ro OCHOBE
OOBSICHATh 3aBUCUMOCTb CBOMCTB XMMHYECKHX 3JIEMEHTOB M OOpa30BAHHBIX MMHU BEILECTB OT
AJIEKTPOHHOI'O CTPOEHUS aTOMOB;

OOBSCHITH MPUYUHBI MHOTO00OPA3Ms BEIIECTB HA OCHOBE OOIIMX MPEICTABICHUH 00 WX COCTaBe
U CTPOCHUH;

OPUMEHATHh TpaBUja CHUCTEMAaTHYECKOM MEKAYyHAapOJHOW HOMEHKIATyphl KakK CpencTBa
pa3nuyYeHus U UICHTU(UKALMY BELECTB [0 UX COCTABY U CTPOCHHUIO;

COCTaBJIATh MOJICKYJISIDHBIE U CTPYKTYpHbIE (DOPMYJIbl OPraHMYECKUX BEIIECTB KaK HOCHTEJEH
MHPOpPMALlUM O CTPOEHUM BEILIECTBA, €r0 CBOMCTBAX M IMPUHAAIC)KHOCTH K ONpPEACICHHOMY

KJIACCY COCIMHEHUI;



XapaKTepru30BaTh OPTaHUYECKUE BEIIECTBA MO0 COCTAaBY, CTPOSHUIO U CBOIMCTBaM, yCTaHABIUBATh
NPUYMHHO-CJIEICTBEHHBIEC CBSA3U MEXK/y TaHHBIMH XapaKTEPUCTHKAaMH BEIIECTBA;

NPUBOJIUTH PUMEPHI XUMHUECKUX PEaKIMi, paCKPhIBAIOIIUX XapaKTEpHbIe CBONCTBA TUIMYHBIX
IpeACTaBUTENEH KIACCOB OPTaHMYECKUX BEIIECTB C LEJBI0 UX HUACHTH(UKAIMN U OOBSCHEHUS
o0JjacTy NPUMEHEHMS;

IIPOTHO3UPOBATH BO3MOXKHOCTH MPOTCKAHMSI XUMHUYECKAX PEaKIWi Ha OCHOBE 3HAHWH O THIIAX
XMUMHUYECKOH CBSI3U B MOJIEKYJIaX PEareHTOB M UX PEAKIIMOHHON CIIOCOOHOCTH;

UCTIONIB30BaTh 3HAaHUS O COCTaBe, CTPOCHWHM W XHMHYECKHX CBOIMCTBAaX BEIIECTB JUIS
0€30I1aCHOTr0 MPUMEHEHUS B IPAKTHYECKON JAEATEIbHOCTH;

NPUBOJIUTh TPUMEPHI TPAKTUYECKOTO HCIOIb30BAaHUS MPOAYKTOB IEpepadOTKH HEPTH WU
NPUPOTHOTO Ta3a, BBICOKOMOJCKYISAPHBIX COCIMHEHUH (MONMATWICHA, CHUHTETHYECKOTO
Kay4yKa, alleTaTHOTO BOJIOKHA);

IPOBOJIUTD OIIBITHI IO PACMIO3HABAHHUIO OPTaHMUYECKHUX BEIIECTB: MIINIEPUHA, YKCYCHON KUCIIOTHI,
HETpeJCTbHBIX JKAPOB, TIIIOKO3BI, Kpaxmala, OCKOB — B COCTaBE IHIIEBBIX IMPOIYKTOB M
KOCMETUYECKHX CPE/ICTB;

BJIAJIETh TpaBWIAMH M TpUeMaMH Oe30macHOi paboThl ¢ XMMHUYECKHMMHU BEIIECTBAMH H
1a00paTOPHBIM 000PYIOBaHUEM;

YCTAaHABJIMBATh 3aBHCUMOCTb CKOPOCTHM XUMHUYECKOW pPEAKUMHd W CMELICHHS XUMHYECKOTO
paBHOBECUSI OT pA3MUUHBIX (PAKTOPOB C LENBIO ONPENEeNCHHS ONTUMAIBHBIX YCIOBHUI
NPOTEKAaHU XUMHUYECKHUX TPOIECCOB;

HPUBOAMTH IPUMEPHI THAPOJIN3a COJICH B IIOBCETHEBHOM )KU3HHU YEIIOBEKA;

NPUBOAWTH  TPUMEPHl  OKHCIHUTEIBHO-BOCCTAHOBUTENBHBIX  peakuid B IPUPOJE,
MPOU3BOICTBEHHBIX MIPOIIECCaX M KU3HEACATEILHOCTH OPTraHU3MOB;

NPUBOANTH TPHMEPHl XMMUYECKUX pEaKIHid, pacKphIBAIOMNX OOIINE XMMHUYECKHE CBOMCTBA
MPOCTHIX BEIIECTB — METAJUIOB M HEMETAJIIOB,

NPOBOJUTH pacueThl Ha HAXOXIECHUE MOJICKYISPHON (OPMYIBI YTiIeBOJOpOJa 1O MPOIyKTaM
CTOpPaHUs M 1O €r0 OTHOCUTENBHON TUIOTHOCTH U MAacCOBBIM JIOJISIM 3JIEMEHTOB, BXOJSIINX B €r0
COCTaB;

BIAJETh MpaBHJaMH O0€30mMacHOro oOpameHus ¢ eAKHUMH, TOPIOYUMH U TOKCHYHBIMU
BEILIECTBAMH, CPEACTBAMHU OBITOBOI XMMUM;

OCYLIECTBIIATh TMOUCK XHUMHUYECKOM MHpoOpMamuu 10 Ha3BaHUAM, HJIEHTU(DUKaTOpaMm,
CTPYKTYPHBIM (hOpPMYJIaM BEIIECTB;

KPUTHUYECKH OICHWBATh M HWHTEPIPETUPOBATH XMMHUYECKYIO HH(OPMAIUIO, COIEPKALIYIOCS B

COOOILEHUSAX CPEACTB MaccoBoM uHpopMaluu, pecypcax VHTepHeTa, HayuHO-TIOMYJSPHBIX
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CTaThsSIX C TOYKU 3PEHUS €CTECTBEHHO-HAYUYHOW KOPPEKTHOCTH B LIEJSAX BBISIBICHUS OLUTHOOYHBIX
Cy)KIeHU! 1 (OPMUPOBAHHS COOCTBEHHOM MO3HIIHNH;
NPENCTaBIsATh MYTH pelIeHUus TIo0ambHBIX MpoOJeM, CTOSIIUX TMeped YEeIOBEYECTBOM:

9KOJIOTMYCCKHUX, SHEPIrCTUUCCKUX, ChIPEEBLIX, U POJIb XUMUHN B PEHICHUHN 3TUX HpO6JI€M.

BbINyCKHUK MOJY4YHT BO3MOKHOCTh HAYUYHUThHCS:

WUIIOCTPUPOBATh HA IIpUMEpax CTAHOBJIEHHE W 3BOJIOLUIO0 OPraHUYECKON XMMHUM KaK HayKu Ha
Pa3JINYHBIX UCTOPUUYECKUX ITAIlaX €€ Pa3BUTHUS;

UCIIONb30BaTh METOAbl HAYYHOTO TMO3HAHUS TIPU BBHIMNOJIHEHHH MPOEKTOB U  y4eOHO-
UCCIIEIOBATENIbCKUX 3a/ay [0 H3YYEHHIO CBOICTB, CHOCOOOB MOJYYEHHsS U paclo3HaBaHUS
OpraHMYECKUX BEIIECTB;

OOBSCHITH MPUPOY U CIOCOOBI 00pa30BaHWsA XUMHUYECKON CBS3HM: KOBAJICHTHOM (TOJISPHOM,
HENOJIIPHOW), NOHHOM, METaJUIMYECKOM, BOAOPOJHOM — C ILIEJBI0 ONPEECICHUS XMMHUYECKON
AKTUBHOCTH BEILECTB;

YCTaHABIMBAaTh TI'EHETUYECKYIO CBA3b MEXKAY KJIacCaMM OpPraHMYECKHUX BELIECTB UL
O00OCHOBaHHS MPHUHIMIKMAIBLHOW BO3MOXXHOCTH IIOJIYY€HHUS OpPraHUYECKHX COEIUHEHUI
3aJJaHHOT'O COCTaBa U CTPOCHUS;

yCTaHABIMBATh B3aUMOCBA3U MEXY (DakTaMH U Teopuel, MPUUMHOMN U CIIECTBUEM MPU aHAIIK3Ee
MPOOJIEMHBIX CUTyallui M OOOCHOBAaHMU NPUHUMAEMBIX DEIIEHUH HAa OCHOBE XUMHUYECKHX

3HAHUN.



Copep:xanune Tem yueOHOro nmpeamera. 10 kiaace
Tema 1
Beenenue
Teopusi cTpoeHUsi OPraHUYecKHX coeanHenHuii (3 u)
[Ipenmer oprannueckoit xumuu. CpaBHEHHE OPraHUYECKUX COEUHEHUN ¢ HEOPTaHUYECKUMU.
IIpuponHbIe, NCKYCCTBEHHBIE U CHHTETUYCCKUE OPTAHUYECKUE COCTUHECHMS.

BanentHoCTh. XMMHUECKOE CTPOEHHE KAaK MOPSA0K COEIMHEHUS aTOMOB B MOJIEKYJIE COTJIACHO UX
BaJIeHTHOCTH. OCHOBHBIE MOJIO’KEHUSI TEOPUU XUMUYECKOTO CTPOEHHUSI OPTaHUYECKUX COEIMHEHHH.
[ToHsiTHE O TOMOJIOTUU M TOMOJIOTaX, H30MEPUHU U U30Mepax. XUMHUECKUE (POPMYIBI U MOAETH
MOJIEKYJI B OPTaHUYECKON XHUMHH.

JemoncTpauuu. Mojienn MOJIEKYJT TOMOJIOTOB U K30MEPOB OPraHUYECKUX COCTMHEHUM.

Tema 2

Yr1eBoa0poabl U UX NPHPOIHbIE HCTOYHUKH (8 u)

[Ipupoansrii ra3. Ankansl. [IpupoaHelil ra3 kak Tommao. [IpenmyiiecTsa npupoHOTo ra3a nepes
OpYruMHU Bujamu Toruisa. CocTaB IpUPOIHOTO rasa.

A 71X a H bl: TOMOJIOTUYECKUIN PsAJl, U30MEPHUS U HOMEHKJIATypa aJIKaHOB. XMMHUYECKHUE CBOMCTBA
aJIKaHOB (Ha MpUMeEpe METaHa U 3TaHa): FTOPEHUE, 3aMEILIEHUE, PA3JI0KEHUE U IETUIPUPOBAHHUE.
IIpuMeHeHne aNKaHOB Ha OCHOBE CBOMCTB.

A 1 K € H bl. DTWIEH, €T0 NOJy4YeHHUE (JErHIPUPOBAHUEM 3TaHA U JIeTHApaTalliell 3TaHOA).
XUMHUYECKUE CBOICTBA ATUJIEHA: TOPEHUE, KaUeCTBEHHbIE peaklny (oOecBeunBaHe OpOMHOM BOABI U
pacTBopa epMaHraHara Kajaus), rujapaTanus, noanumepusanus. [lonustuieH, ero cBoicTsa u
npuMeHeHue. llpuMenenne 3TuaeHa Ha OCHOBE CBOMCTB.

AnkagueHs U Kayuy K u. [lorsarue 00 ankaareHax Kak yrieBoJI0poAax ¢ IByMs IBOWHBIMU
cBs3AMHU. XUMHUYECKHe CBOMCTBa OyTanueHa-1,3 u n3onpeHa: obeclBedyrBaHne OPOMHON BOJbI U
MoJuMepu3anus B Kaydyyku. Pe3una.

A 11 K ¥ H bl. AIETWIEH, €ro NOJy4YeHHe MUPOIU30M METaHa U KapOUIHBIM CIOCOOOM. XUMUYECKHE
CBOICTBA alleTUJIEHA: TOpEeHHE, 00eclBeUnBaHNE OPOMHOM BO/JIbI, IPUCOEIMHEHHE XJIOPOBOIOPOA U
runpatanys. [I[puMeHeHne aneTuieHa Ha OCHOBE CBOMCTB. Peakius nonumepusany BUHWIXJIOPUAA.
[TonuBHUHUIXIOPUA U €r0 IPUMEHEHHUE.

b e 1 3 0 1. [lonyuenue 6eH3071a U3 reKcaHa U aleTUiIeHa. XMMHUYECKUE CBOIICTBa O€H30I1a: TOpeHue,
raJloreHupoBaHue, HuUTpoBaHue. [Ipumenenne 6eH3051a HAa OCHOBE CBOMCTB.

He ¢ 1 5. CoctaB u nepepabotka Hedtu. Hedrenpoaykrsl. beH3un u nonsaTue o6 OKTaHOBOM YHCIIE.

JdemoncTpanum. ['openue merana, aTuiieHa, alleTuieHa. OTHOIIEHHE METaHa, 3TWICHA, alleTHIeHa U
OeH30I1a K pacTBOpY IlepMaHraHaTa Kajaus u OpomHoi Boje. [lomyuenue sTunena peakuuei
JEeTUIpaTaliy 3TAHOJA U IETIOIMMEPU3aLUH MOJIUATUIICHA, alleTHIIeHa KapOUTHBIM CIIOCOOOM.
Pasno)xeHne kaydyka Ipy HarpeBaHUHU, UCIIBITAHUE MPOJLYKTOB Pa3JIOKEHUS Ha HENPEAECIbHOCTD.
Konnexuus 06pa3ios HedTH 1 HEDTETPOTYKTOB.

JlabopaTopHbie onbIThl. 1. OnpeneneHne 3JEMEHTHOIO COCTaBa OPraHUYECKUX COEUHEHUM. 2.
N3roroBnenue Mozeneit MOJIEKy yriieBoopoaoB. 3. OOHapyKeHHe HETIPEeAeIbHBIX COeIMHEHUH B
KUIKUX HepTenpoaykrax. 4. [lonydyenue u cBoiictBa anerusieHa. 5. O3HaKOMJIEHHUE ¢ KOJIJIEKIEH
«Hed T 1 IPOTYKTHI €€ mepepadoTKm».

KonTtpoabnas padora Ne 1 o teme: «Yri1eBoJ0pOAbl U UX IPUPOJHBIE UCTOUHUKI

IIpoexTthl: 3aramgounsiii yriaepoa. Hed s n HedhTepoayKTHI.

Ucnonb3zoBanne UKT: Ilpezenranus «IIpupoansiii ras» llpesenranus «YrieBogopoabl B )KU3HU
yenoBeka» [Ipesentarus «HedTh»

Tema 3

Kucaopoaconepikamue oprannyeckne coelMHeHUsi M MX npupoanbie ucrounukn (10y)
EnnHCTBO XMMHUYECKON OpraHU3ally )KUBBIX OPTraHU3MOB. XHUMUYECKUI COCTAB JKUBBIX OPTaHU3MOB.

C mu p 1 1. [lomydenne sTaHona OpOKEHUEM TIIOKO3bI M TUAPATAMEH dTUiieHa. [ uapoKkcuiIpHas
rpymnmna kaxk ¢yHKunoHaigbHas. [IpeacraBienre o BOJOPOIHON CBS3U. XUMUYECKHUE CBOMCTBA dTaHOA!
rOpeHue, B3auMO/IEUCTBIE C HATPUEM, 00pa30BaHHUE MIPOCTHIX U CIOXKHBIX FI(PUPOB, OKUCICHHUE B
anpaerun. Ilpumenenue 3taHosia Ha OCHOBE CBOMCTB. AJIKOI'OJIM3M, €0 MOCJIEICTBUS U
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IIPENYNPEXKICHUE.

[TonsiTie 0 mMpeaeaIbHBIX MHOTOATOMHBIX CIUpTaX. [ THIIEpUH Kak MPeACTaBUTETh MHOTOATOMHBIX
cnupToB. KauecTBeHHas peakiivsi HAa MHOTOaTOMHbIE CIIUPTHL. [IpuMeHeHure riuiepuHa.

KamMmenus it yroas @ eHno i Kokcoxumuueckoe npou3BOACTBO U €ro npoaykuus. [lonyuenne
(deHona KOKCOBaHMEM KaMEHHOTO yriisi. B3auMHoe BIUsSHUE aTOMOB B MOJIEKYJe peHoma:
B3aMMO/JICHCTBUE C THAPOKCUIOM HATpus U a30THOM KucioToi. [lonnkonaencanus ¢enona ¢
dbopMmanbaeruoM B eHonopopManbIeruinyo cmony. [lpumenenue ¢peHona Ha OCHOBE CBOHCTB.

Anppaeru sl [onyyeHne anpaeruioB OKUCICHUEM COOTBETCTBYIOIIMX CIIUPTOB. XUMHUYECKHE
CBOMCTBA aJbAETUAOB: OKUCIIEHNE B COOTBETCTBYIOIIYIO KUCIOTY U BOCCTAHOBJIEHUE B
COOTBETCTBYIOIMMIA criupT. [Ipumenenune hopmanbaeruaa u aneTaibIeruia Ha OCHOBE CBOMCTB.

Kap6ounoBsie kucaoTbl [lonydenrne kapOOHOBBIX KUCIOT OKUCIEHUEM aJIbIETU/IOB.
XVWMHUYECKHE CBOMCTBA YKCYCHOU KUCIIOTHI: OOIIHE CBOMCTBA C HEOPTaHUYECKUMHU KUCIIOTaAMH H
peakuus ytepudukanyn. [IpuMeHeHrne yKCYCHOM KHCIIOTH HA OCHOBE CBOMCTB. Briciine skupHbIe
KHUCJIOTHI Ha PUMEPE NATbMUTHHOBOM M CTEAPUHOBOM.

CnoxHble b upBH U XK H D bl [lonyueHne cinoxxHbIX 3(pUpOB peakuueit 3repudukanum.
Crnoxuble 3¢upsl B IpUpoJe, UX 3HadeHue. [IpuMeHnenne cioxHbIX 3()UpPOB Ha OCHOBE CBOMCTB.

JKupsl kak croxHbie 3(hUpbl. XUMHUECKHE CBOMCTBA KUPOB: THAPOIU3 (OMBUICHHE) ¥ TUAPUPOBAHHE
KUIKUX )KUPOB. [[ppuMeHeHne )KupoB Ha OCHOBE CBOWCTB.

VY rieBo a bl YIIIeBOAbl, X KiacCH(pUKaLUs: MOHOCAXapH bl (TII0K03a), ACaXxapH bl (caxapos3a) u
nosMcaxapusl (KpaxMai U HeJuTio103a). 3HayeHUe YTIeBOI0B B )KUBOW MPUPOJIE U B )KU3HH YEIOBEKA.

I'moko3a - BEIIecTBO ¢ ABOWCTBEHHOM (DYHKIIMEH - abAeTUI0CIUPT. XUMUIECKUE CBOHCTBA
TJIIOKO3BI: OKUCIIEHHE B TIIFOKOHOBYIO KUCJIOTY, BOCCTAHOBJICHHE B COPOUT, OpoKeHHE (MOJIOYHOKUCIIOE
U cnupToBoe). [I[puMeHeHne riroKo3bl HA OCHOBE CBOMCTB.

Hucaxapunsl 1 nonucaxapubl. [loHaTHE 0 peakuusax NOJUKOHICHCAIMH U THAPOIIN3a Ha IPUMEPE

B3aMMOIIPEBPALIEHHUHN: TIIIOK03a <= TMOJIMCaxapul.

JdemoncTpanun. Oxucienre cnupra B anpaerua. KauectBeHHas peaxiys Ha MHOTOaTOMHBIE CITUPTBHI.
Komnexnust «KameHHBIH yroib U MPOAYKTHI €0 nepepadboTku». PactBopumocTs eHona B Boje Npu
0OBIUHOM TeMIlepaType 1 npu HarpeBanuu. KauectBeHHble peakiiuu Ha ¢eHon. Peakmus «cepedpsHoro
3epKajiay albJeruI0B U II0K03bl. OKUCIIEHUE aJIbJETHJIOB U IJIFOKO3bl B KMCJIOTHI C IOMOIIBIO
ruapokcuaa meau (I1). Tlomydenne ykCyCHO-3THIIOBOTO U YKCYCHO-H30aMIIIOBOTO 3(hupoB. Komtekius
s¢upHBIX Macen. KadecTBeHHas peakiys Ha Kpaxmad.

JlabopatopHsle onbIThI. 6. CBOKCTBA 3THI0BOrO cnupTa. 7. CBoicTBa rmiepuHa. 8. CBOMCTBa
dbopmanbaeruaa. 9. CroiictBa ykcycHOU KucioThl. 10. CoiicTBa xkupoB. 11. CpaBHeHHE CBONCTB
pacTBOPOB MbLIa U CTHUPAJIBHOTO TIopoika. 12. CBoiicTBa rimoko3sl. 13. CBoiicTBa Kpaxmania.
KonTpoabnas padora Ne 2 o teme: «Kucnopogocoaepxaiine opraHuueCKue COSIUHEHMS
IIpoekThbI: «ITOT AYpMaAHSAIIUN U O0KUTAIOUTUH. ..» (STUIIOBBIM CIUPT).3HAUYCHUE YTIIEBOJIOB.
Hcnoan3zoBanue UKT: [Ipesenranus «YrieBoas», CD «BupryansHas nadopatopusi»

[IpezenTanms «CrupTh»

Tema 4

A30Tcoaep:Kaiue coeTHHEHUsI U UX HAXO0K/IeHHe B :KUBoi npupone (6u)

A M u H b1 [lorsATHe 006 amuHax. [TomyuyeHre apoMaTHYECKOTO aMHHA - AaHWIMHA - U3 HUTPOOEH3071a.
AHWINMH KaK OpraHu4Yeckoe OCHOBaHME. B3anMHOe BiIHsIHIE aTOMOB B MOJIEKYJI€ aHUJIMHA: OCJIa0JIeHHe
OCHOBHBIX CBOWCTB M B3aMMOJICHCTBHE ¢ OpOMHOI Bos10M. [I[puMeHeHre aHUIMHA HAa OCHOBE CBOMCTB.

AMHUHOKHC IO T bI. [lonydeHne aMUHOKUCIIOT U3 KapOOHOBBIX KUCIIOT U THAPOIN30M OETIKOB.
XUMHUUECKHE CBOMCTBA aMUHOKHCIIOT KaK aM(OTEPHBIX OPraHMYECKUX COSAMHEHUI: B3aMO/IeiCTBUE
CO LIeJI0YaMHU, KUCJIOTaMU U JIPYT ¢ APYroM (peakuus nojukonaeHcanuun). [lentuanas csa3b u
nosunenTuabl. [[pumeHeHre aMMHOKHCIIOT Ha OCHOBE CBOMCTB.

b e 11 k u. [lonyuenue 0enKoOB peakireil MOJTUKOHACHCAIMA aMUHOKHUCIIOT. [lepBuyuHas, BropudHast u
TPETUYHAsl CTPYKTYPHI OeNIKOB. XUMHUYECKHE CBOMCTBA OEJIKOB: TOPEHHUE, NEHATYPAIIHS, THIPOJIN3 U
[BETHBIC peakiuu. bruoxumuueckue GpyHKIUN 6ENKOB.

I'enetnueckas cBsA3b MEXKAY KjaccaMH OPraHUYECKUX COETUHEHU.

HyxneunoBbie kucinoTsl. CHHTE3 HYKJIIEMHOBBIX KUCIIOT B KJIETKe U3 HyKJIeoTu10B. OOUIHii niaH
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ctpoenus Hykieotuna. CpaBuenue ctpoenus U pynkiuii PHK u JIHK. Ponb Hyk/I€MHOBBIX KUCIIOT B
XpaHEHUU U nepeaaye HacaeAcTBeHHON nHdopmaryu. [losaTre o GMOTEXHOIOTUU U T€HHOM
UHXECHEPUH.

JdemoncTpaumnu. BzauMoelicTBMe aMMuaKka U aHWJIMHA C COJITHOM KUCITOTOM. Peakius anwirHa ¢
OpomMHOIi Bos10i1. JloKa3aTenbCcTBO HAMMYKA (DYHKIIMOHAIBHBIX TPYII B PACTBOPAX aMHUHOKHUCIIOT.
PactBopeHue u ocaxaenue 6enkoB. L[BeTHbIe peakiuy 0eIKOB: KCAaHTONPOTEUHOBASI U OMypeTOBas.
['openne ntuusero nepa u mepctsaHol HUTH. Mozgens monekynsl JIHK. [lepexonbr: aTanHon — 3TuneH
STUJICHIJIMKOIb —> 3TWIIEHITTUKONIAT Meau (I); sTaHON —>3TaHans — 3TaHOBask KUCIOTA.
JlabopaTtopHble onbIThl. 14. CBOlicTBa OEITKOB.

IpakTnueckas padora Nel. neHTudukanus opraHMueCKUX COSIMHEHUM.
HUcnoan3oBanue UKT: [pesenTtanus « AMUHBIY, TPE3CHTALHS « AMHUHOKHUCIOTHI
Tema S

Buonornyecku akTuBHbIE OpraHuyeckue coeqnuenus (4 u)

® e pmMeHTbl. DepMEeHTHI KaK OHOJIOTHUYECKUE KaTaau3aTopbl 0€IKOBOM mpupobl. OcoOOeHHOCTH
¢byHkoHupoBaHus (pepMeHToB. Posb hepMeHTOB B KU3HEAEATEIBHOCTH KUBBIX OPraHU3MOB U
HapOJHOM XO35HCTBE.

B nTawmuH bl [lonaTue o Butamunax. Hapymenus, cBa3aHHble ¢ BATAMMHAMM: aBUTAMUHO3BI,
TMIIOBUTAMUHO3BI U TUIIEPBUTAMUHO3bl. Butamun C kak IpecTaBUTENb BOAOPACTBOPUMBIX BUTAMUHOB
Y BUTAMHMH A KaK IPEeJCTaBUTEIb )KUPOPACTBOPUMBIX BUTAMHUHOB.

I' o p M 0 H bI. [lOHATHE O TOPMOHAX KaK F'yMOPAJIbHBIX PETYJISITOpPaX KUIHEAEITEIbHOCTU KUBBIX
opranu3MoB. VIHCYJIMH M aJjpeHaIlH KaK NpeAcTaBuTen ropMoHoB. [IpoduakTuka caxapHoro
nuaoera.

JlexapcTBs a. JIekapcTBEeHHAss XUMUS: OT HATPOXUMHH 10 XUMHOTEpANUU. ACTTUPUH. AHTHOMOTUKH
u nucbaxktepnos. Hapkornueckue BemectBa. Hapkomanus, 6opb0a ¢ Hell 1 mpoduiIakTHKA.

JemoncTpanuu. PaznoxeHue nepokcua BOAOPOAA KaTana3ol cbIporo Msca v CbIporo kaproders.
Komnexmuss CMC, conepxamux 3H3uMbI. Vicibitanue cpezsl pactBopa CMC uHankatopHoi Oymaroi.
Wnnroctpanuu ¢ GpoTtorpadusMu )KUBOTHBIX C Pa3IMYHbIMU (hopMaMH aBUTaMHHO30B. Koiekius
BUTAaMUHHBIX IpenaparoB. McnbiTanue cpeabl pacTBOpa aCKOpOMHOBON KUCIOTHI MHUKATOPHOM
Oymaroii. McnipiTanue antedHoro mpenapara MHCyJIuHa Ha Oesnok. JlomatHss, nabopaTopHas u
aBTOMOOWJIbHAS arTeyKa.

IIpoekTsl: BemecTa ®13HU: BUTAMHUHBI, FTOPMOHBI U (DEPMEHTHI.

HUcnoas3oanue UKT: Ilpesentanus «Mup nonumepos»

Tema 6

HckyccTBeHHBIE M CHHTETHYECKHE oJInMepbI (4 u)

NckyccTBeHHBIEe NONHUME P bl [loyueHne NCKyCCTBEHHBIX IIOJMMEPOB, KaK MPOLYKTOB
XUMHAYECKON MOAM(HUKALINN TPUPOTHOTO MOTMMEPHOTO ChIpbs. ICKyCcCTBEHHBIE BOJIOKHA (AIleTaTHBIN
IIEJIK, BUCKO32a), UX CBOICTBA U MPUMEHEHHUE.

CuHTeTHUYeCcKHUE MOJTUMe P bl [lonydeHre CHHTETUUECKUX MOJIUMEPOB PEAKIIUSIMU
MOJIMMEPU3ALUH U NTOJIMKOHAeHCcau. CTpyKTypa NOJIMMEPOB JIMHEWHAs, PA3BETBICHHAS U
npocTpaHcTBeHHas. [IpeacTaBuTenn CHHTETHYECKUX IIJIaCTMACC: TIOJUATUIIEH HU3KOTI'O U BBICOKOTO
JaBJICHUS], TOJIUIIPONIMIIEH U NOJUBUHWIXJIOpUA. CHHTETHYECKHE BOJIOKHA: JIaBCaH, HUTPOH U KalpoOH.

Jdemoncrpanun. Komnexus miactmace v uzaenuit u3 Hux. Kosuekium neKyCCTBEHHBIX U
CHUHTETUYECKHU BOJIOKOH U M3JIEIHNH U3 HUX. Pacrio3HaBaHKe BOJIOKOH 110 OTHOILIEHUIO K HArPEBAHUIO U
XUMHUYECKH PEaKTHUBaM.

JlaGopaTopHbie onbIThI. 15. O3HaKOMIIeHHE ¢ 00pa3aMy IIacTMACC, BOJIOKOH U Kay4yKOB.
IIpakTHyeckas padora Ne2. Pacno3HaBaHMe I1acTMace U BOJIOKOH.
Hrorosasi KoHTpoJbHasi padora Ne3

Copaep:xanmne TeM y4eOHOI0 nmpeamera

11 kaacc
Tema 1
Crpoenne aroma u nepuoanyeckmii 3axkon JI. . Menaeseena (3 u)
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OCHOBHBIE CBEJIEHHUSA O CTPOEHHUHU aTOM a. Sapo: npoToHs! U HEUTPOHBI. 130TONBL.
DNEeKTPOHBI. DIIEKTPOHHAS 000J109Ka. JHEPTreTUUECKUil ypoBeHb. OCOOCHHOCTH CTPOCHUS
ANEKTPOHHBIX 000J0YEK ATOMOB AJIEMEHTOB 4-T0 U 5-T0 MEPUOJIOB Mepruoanyeckoit cucremsr /1. 1.
MenneneeBa (mepexoaHbIx 35ieMeHTOB). [ToHsTHE 00 OpOUTANIAX. S- M p-OpOUTATH. DIEKTPOHHBIE
KOH(Urypauy aTOMOB XMMHUYECKHX 3JIEMEHTOB.

[Tepuonunueckuit 3axkoH .M. MenngeneeBa B CBeTEe YYEHHUS O CTPOECHHUHU
aToM a. Orkpsitue /. 1. MenaeneeBbIM IepuoINYECKOro 3aKOHa.

[Tepuonnueckas cucrema xumudeckux 3meMmenToB []. M. Menneneesa - rpadguueckoe oToOpakeHue
NEPUOANYECKOr0 3aKoHa. DU3NUECKUM CMBICI IOPSAIKOBOTO HOMEpPA JIEMEHTa, HOMEpa Iepuojia u
HOMepa rpymnisl. BaneHTHbIe 251eKTpoHBL. [I[pUYrHbI N3MEHEHNsT CBOWCTB 3JIEMEHTOB B IIEPUOIAX U
rpynnax (rjaaBHbIX MOATPYIIAX).

[TonoxxeHue BOOPOIa B IEPUOANIYECKON CHCTEME. 3HAUYECHHE MEPUOIMYECKOTO 3aKOHA U
MIEPUOIUYECKON CUCTEMBI XMMHUYECKUX 3J1eMeHTOB 1. 1. Meneneesa s pa3BUTHs HAYKH U
IMOHUMAHHUS XUMUYECKON KAPTUHBI MUPA.

JemoncTpanuu. Paznuunbie GOpMBI IEPHOANYECKON CUCTEMBI XUMUYECKHX 3eMeHTOB J1. U.
Menneneesna.

JlaGopaTopHblii onbIT. 1. KoHCTpYyHpoBaHHe NepruoIn4ecKoil TaOIUIIbl 3JIEMEHTOB C
HCIIO0JIb30BAHUEM KapTOYEK.

Hcnoan3zoBanue UKT: npezentanus «CtpoeHne atomay, BuaeomibsM «Bennkuii 3aKoH»
IpoexT: «Mmenem /. 1. MenneneeBa»
Tema 2
Crpoenne Bemectna (14 )

NounHasg xuMuueckas ¢ B3 b Karnons u annonsl. Kiaccudukanus nonos. FloHHbIe
KpUCTaJUIM4ecKue pemeTky. CBONCTBA BEIIECTB C 3TUM TUIIOM KPUCTAUIMYECKUX PEIIETOK.

KoBaneHTHasd XuMuueckas CBs 3 b. DIEKTPOOTpULIATENbHOCTS. [lonspHas u HenossipHas
KoBaJIeHTHbIE cBs3U. J(unounb. [oaspHOCTE CBSA3M U MONSPHOCTH MOJEKyNIbl. OOMEHHBIN U IOHOPHO-
aKLENTOPHBIA MEXaHU3Mbl 00pa30BaHUs KOBAJIEHTHOU CBsI3U. MONEKYIISIpHBIE U aTOMHbIE
KpUCTaJUIMYECKue pemieTku. CBONCTBA BEILIECTB C STUMU TUIIAMU KPUCTAJUTMYECKUX PEUIETOK.

MeTanauueckass XUMHUYECKasd CBA3b. OCOOEHHOCTH CTPOEHHUSI AaTOMOB METAJIJIOB.
Meramnnueckass XUMUYECKas CBSI3b U METaJUIMUECKash KpucTauinueckas pemerka. CBoiicTBa BEUIECTB C
STUM THUIIOM CBSI3H.

Boaopoanas xumMmuueckas CBs3b. MexMONIEKyIsipHas U BHYTPUMOJIEKYJIsIpHAs
BOJIOPOJIHAS CBSI3b. 3HAUYEHUE BOJOPOIHOM CBSI3U /JIsl OpraHU3aIK CTPYKTYp OHMOMOIMMEPOB.

[T o1 uMe p bl [ImacTMaccsl: TEPMOIIIACTBI U PEAKTOIUIACTBI, X NPEACTABUTEIN U IPUMEHEHHUE.
BonokHa: npupoaHblie (pacTUTEIbHBIE U )KMBOTHBIE) U XUMUYECKUE (MCKYCCTBEHHBIE U CUHTETUYECKUE),
UX NPEACTABUTEIN U IPUMEHEHHUE.

Naz3oo06pa3Hoe cocTOsSSHHUE BelleCTBa. [ph arperaTHbIX COCTOSHUS BOJBI.
OcobeHHoCTH CTpoeHus ra30B. MoJsIpHBIN 00beM Ia3000pa3HbIX BEIIECTB.

[Ipumepsl ra3000pa3HbIX IPUPOJHBIX CMECEH: BO3yX, IPUPOAHBIN ra3. 3arps3HeHrne aTMochepsl
(KMCIIOTHBIE 10K, TAPHUKOBBIN 3 PexT) u 6oprda ¢ HUM.

[IpencraBuTenu ra3000pa3HbIX BEIIECTB: BOJOPO/, KUCIOPO, YIIIEKUCIbIHN ra3, aMMuax, aTuieH. Mx
NOJIy4eHue, coOUpaHue 1 paclo3HaBaHHe.

XKunkoe coctossaue BenrecTBa. Boga. [lorpebienue Bobl B OBITY M Ha IPOU3BOJICTBE.
JKecTkocTh BOJBI M CIIOCOOBI €€ YCTPAHEHHUS.

MunepanbHble BOJbI, X UCIIOJIb30BAaHUE B CTOJOBBIX U JICUECOHBIX LIETAX.

Kunkne kpucTaiisl ¥ UX IPUMEHEHUE.

TBepnoe cocTosiHUE Be e cTBa. AMopdHbIE TBEpbIE BEIIECTBA B IPUPO]T
U B )KU3HM YEJIOBEKA, X 3HaUY€HUE U puMeHeHue. Kpucraminyeckoe CTpOEHUE BELLIECTBA.

HucnepcHble cHUCTeM bL [loHITHE 0 MUCTIEpCHBIX cucTeMax. JlucnepcHas dasza u
aucriepcuoHHas cpefa. Kinaccupukaius TUCiepcHbIX CUCTEM B 3aBUCHMOCTH OT arperaTHOTO
COCTOSIHUS TUCTIEPCHOMN CPe/Ibl U IUCTIEPCUOHHOM (ha3bl.

I'pyOoancniepcHble CUCTEMBI: 3MYJIbCUH, CYCIIEH3UH, a9PO30JIH.
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ToHKOaUCTIEPCHBIE CUCTEMBI: TE€JIN U 30JIH.

CocTaB BemecTBAa U CM e C e il BemecTsa MOJIEKYISIPHOTO U HEMOJIEKYISIPHOTO CTPOEHUS.
3aKOH ITOCTOSIHCTBA COCTaBa BELLECTB.

[TonsTHE «2107I» U €€ Pa3HOBUIHOCTH: MaccoBas (J10JIs 3JIEMEHTOB B COEJUHEHUH, JI0JIs1 KOMIIOHEHTA
B CMECH - JIOJIsl IPUMECEH, 10JIs1 paCTBOPEHHOIO BEIIECTBA B pacTBOpe) U oObemMHas. J{ons BeIxoaa
MIPOJYKTA PEakuu OT TEOPETHUECKH BO3ZMOYKHOTO.

JemoncTpanuu. Mojienb KpUCTATMUECKON peleTKH Xjopuaa HaTpusi. O0pasiibl MUHEPAJIOB C
MOHHOM KPUCTAJUIMYECKOMN pelIeTKON: KalblUTa, rauta. Moennu KpUCTAIIMYECKUX PEHIETOK «CYXOro
Tpaa» (MU Hoja), anMasa, rpadura (wim kapiia). Moaens monekynsl JJHK. O6pasiub mnactmacc
(penonopopmanbaeruiHble, MOINYpPETaH, MOJIUITHIICH, TOJUIPONUICH, TOTUBUHWIXJIOPU) U U3AEIHS
u3 HUX. OOpa3Isl BOJIOKOH (IIEPCTh, MISJK, alleTaTHOE BOJIOKHO, KAallPOH, JIABCAH, HEWIIOH) U U3/CNIUs U3
Hux. O0Opas3ipl HEOPraHUYECKHUX MOJIUMEPOB (Cepa IIaCTUYECKasi, KBapll, OKCUJI aTFOMUHUS, IPUPOTHBIE
AJIFOMOCHITKATHI). Moziens MOJIsIpHOTO 00beMa ra3oB. Tpu arperaTHbIX cOCTOsTHUS BOIbL. OOpasiibl
HAKUIM B YaHUKE U TpyOax LIEHTPaIbHOI O OTOIIEHUs. JKECTKOCTh BOJIBI U CIIOCOOBI €€ YCTPAHEHUS!.
[Tpubops! Ha KUIKKUX KpucTaiu1ax. OOpasIbl Pa3IMYHbIX IUCIEPCHBIX CUCTEM: IMYJIbCUH, CYCTIEH3UH,
asposonel, reneit u 3oneit. Koarymsamus. Cunepesuc. Db dext Tunmans.

JlabopaTopHbie onbIThl. 2. OnpeneneHne TUIa KPUCTAIUIMUECKON PELIETKU BEIIECTBA U OIMCAHUE
€ro CBOMCTB. 3. O3HaKOMJICHHUE C KOJUIEKIIMEH IOJUMEPOB: INIACTMACC U BOJIOKOH U U3JENHsl U3 HUX. 4.
HcnbiTaHue BoJIbl Ha KECTKOCTb. Y CTPAaHEHHUE KECTKOCTH BOJBL. 5. O3HaKOMJIEHHE C MUHEPAIbHBIMU
BoAaMH. 6. O3HAKOMJIEHUE C JUCIIEPCHBIMU CUCTEMAMHU.

IpakTnuyeckas padora Nel. [lonyyenne, coOnpaHue U pacrio3HaBaHHUE T'a30B.

Hcnonn3oBanue UKT: npesentanusa «Xumudeckas cBsi3by, «CTeneHb OKUCIeHUD», «Teopust A. M.
oytnepoBay, «[lomumeps», «PacTBOpbI»

IIpoekTshl: «MuHEpaIbHBIE BOABI, UX UCIOJIb30BAaHUE B CTOJIOBBIX U JIEYEOHBIX LIETAX»

KP Ne 1 o reme: «CtpoeHue BEIIECTBA»

Tema 3

Xumuyeckne peaknun (8 u)

Peakuuu, napymue 6e3 U3MEHEHHUS cOCTaBa Belle cTB. AJUIOTPONHs U
aJJIOTPOIIHbIE BUIOM3MEHEHUs. [IpnunHbI anoTponuu Ha npuMepe MOAU(PHUKaLUMI KUCIOopoa,
yriaepoaa u pocdopa. O30H, ero 6uonorudeckas poib.

H3omeps! u uzomepus.

Peaxnuu, naymue c u3MEHEHHEM cOocTaBa BellecCTB. Peakuuu coenHeHus,
pa3oKeHusl, 3aMeIlIeHNs 1 0OMeHa B HEOPraHW4YEeCKOM U opraHnyeckoil xumuu. Peakium sk30- u
sH0TepMuuecKue. TemnoBoi 3 ekt XuMuieckoil peakiuu U TePMOXUMUYECKHE ypaBHEeHUs. Peakuun
TOPEHHUs, KaK YaCTHBIN CIydal IK30TEPMUYECKUX
peaKLunid.

CKOpOCTh XUMMHUUYECKOHN peaKkIluu.

CKopocTh XMMHUYECKOHN peaKkIMU. 3aBUCUMOCTb CKOPOCTH XMMHUYECKON PEaKIMK OT IPUPOABI
pearupyrouux BeIecTB, KOHIIEHTPAUU, TEMIIEPATYPBI, IUIOLIa1 TOBEPXHOCTU CONIPUKOCHOBEHHUS U
Karanu3aropa. Peakiuu romo- u rereporennsie. [lonstue o katannse u karanuzaTopax. epMeHTHI Kak
OHMOJIOrMYECKHE KaTaau3aTopbl, 0COOEHHOCTH UX () YHKIIMOHUPOBAHHUS.

O0OpaTuMoOCTh XUMUUYECKHUX peakluuid. HeoOparumelie u 0OpaTUMble XUMUYECKHE
peakiyu. CocTOSIHME XUMUYECKOTO paBHOBECHS /ISl 0OpaTUMBIX XUMUYECKUX peakunii. CrnocoOsl
CMEILEHHS] XUMUYECKOT0 paBHOBECHS Ha IpUMepe CUHTe3a aMmMuaka. [IoHsaTHe 006 OCHOBHBIX HAYYHBIX
IIPUHIIKAIIAX IPOU3BOACTBA HA IPUMEPE CUHTE3a aMMHAKA UM CEPHOM KHMCIIOTBHI.

Ponp BOab B XUMHUYECKOU peakuuu Mctuaneie pactBopel. PactBopuMocTs 1
KJ1accU(UKaLus BEIECTB 110 3TOMY IIPU3HAKY: PACTBOPUMBIE, MAJIOPACTBOPUMBIE U HEPACTBOPHMBIE
BELIECTBA.

DIEKTPOIUTHI U HETIEKTPOIMUTHL. DJIEKTPOJIUTHYECKAs TUCcOonManus. KucaoTel, OCHOBaHHUSA U COJIH C
TOYKH 3PEHHUSI TEOPUU IEKTPOIUTHUECKON TUCCOLUALINH.

XUMHYECKHE CBOMCTBA BOABI; B3AUMOJCUCTBHAE C METAJIJIAMH, OCHOBHBIMH M KHCIIOTHBIMHU OKCHJAMH,
pas3iokeHue U 00pa3oBaHuE KPUCTAJUIOIMAPATOB. Peakiiuu ruiparaliuy B OpraHuueCKON XUMHM.
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'mapponus opraHM4YecKMX U HEOPTAaHUYECKHUX CO€AUHeHU . HeoOpatumblit
ruaponus. O6paTUMBbIN THIIPOIU3 COJEH.

I'unponus opraHMuecKUX COEAUHEHUN U €T0 MPAKTUYECKOE 3HAUEHUE JIJIS TIOJYYEHUS THIPOIU3HOTO
CIMPTA U MbUIA. Bruojoruueckas poJib TiAPoOIM3a B IIIACTUYECKOM M SHEPreTHYeCKOM OOMEHE BEILECTB
1 DHEPI'UH B KIIETKE.

OKUCIHUTENbHO-BOCCTAHOBUTENbHBIE peakiluu CTeneHb OKUCICHHUS.
Onpenenenue creneHu okucieHus no Gopmyne coeaunenus. [lousatiue 06 OKUCTUTETBHO-
BOCCTaHOBUTENbHBIX peakuusax. OKUCIIeHnEe U BOCCTAHOBIIEHNE, OKHCIUTENb U BOCCTAHOBUTEIIb.

DA eKTpoJu3. DIEKTPOIN3 KaK OKUCIUTEIBbHO-BOCCTAHOBUTENBHBIN MpoliecC. DIEKTPOIU3
pacIuIaBoOB U pacTBOPOB Ha NMpUMEpPE XJIopraa HaTpus. IIpakTnyeckoe MpUMEHEHHE MIEKTPOIIN3A.
DNEKTPOIUTUYECKOE MOTYUEHUE ATFOMUHUS.

Hdemoncrpanuu. [Ipespamenne kpacHoro ¢ocdopa B 6embiif. O30HaTop. Moaenu MoaeKyn #H-0yTaHa
1 n300yTaHa. 3aBUCUMOCTb CKOPOCTH PEAKIIMU OT IPUPO/Ibl BELECTB HA IPUMEPE B3aUMOEHCTBUS
PacTBOPOB Pa3IMYHbBIX KHCIOT OMHAKOBON KOHLIEHTPALMK C OMHAKOBBIMU TPaHyIaMH [IMHKA U
B3aMMOJICHCTBUS OJMHAKOBBIX KyCOUYKOB Pa3HbIX METAJJIOB (MarHusi, lINHKA, kKeJie3a) C COSTHON
KHCJIOTOM. B3anMoieficTBre pacTBOPOB CEPHOM KHUCIIOTHI C PACTBOPAMH THOCYJIb(aTa HATPUS
pa3IMYHON KOHLIEHTpALMK U TemnepaTypbl. Monens kumsiero cios. Pasnoxenue nepokcua
BOJIOpO/1a C MOMOMIBIO KaTanu3zaropa (okcuzaa mapranua (IV)) u karanassl CbIpOro mMsca u ChbIporo
kaptodens. [lpumepsl HEOOPATUMBIX PEAKINH, HIYIIHX ¢ 00pa30BaHNUEM OCaJIKa, Ta3a WK BOJIBL.
BzaumopeiicTBue autHs 1 Hatpus ¢ Bogoi. [Tonyuenue okcuna docdopa (V) u pactBopeHue ero B
BO/JI€; UCTIBITAHUE TTOYYEHHOTO pacTBOpa JakMycoM. OOpasiisl KpucTamioruaparos. McrbiTanue
PacTBOPOB 2JIEKTPOIUTOB U HEJIEKTPOIUTOB Ha MPEAMET TUCCOLMALNN. 3aBUCUMOCTb CTENIEHU
ANEKTPOJINTUYECKON JTUCCOLMALIMU YKCYCHOW KUCIIOTHI OT pa30aBieHus pactsopa. ['uaponus kapouaa
Kajblud. ['uaponn3 kapOOHATOB MIETOYHBIX METAJUIOB U HUTPATOB IMHKA WK cBuHNA (I). [lomyuenue
MbuIa. [Ipocreiimme OKUCINTEIbHO-BOCCTAHOBUTENIBHBIEC PEAKIIMH; B3aUMO/IECHCTBHAE INHKA C COJITHON
KHCIIOTOM U kKenesa ¢ pactBopoM cynbdarta meau (I1). Moaens anektponusepa. Moensb 3J1eKTpOIU3HON
BaHHBI JUIsl IOTY4YEHUS aJTIOMUHUS.

JlabopaTopHbie onbIThI. 7. Peakius 3amenieHns Meau 5KeJIe30M B pacTBOPE MEAHOTO Kynopoca. 8.
Peaxmum, naymue ¢ oOpazoBaHueM ocajika, raza u Bofbl. 9. [lomydyeHne Kuciopoaa pa3noKeHHEM
MEPOKCH/Ia BOJIOpOJa ¢ MOMOIIbI0 okcuaa Maprania (IV) u karanassl ceiporo kaprodens. 10.
[Tosrydenue Bogopo1a B3aNMOJAEHCTBAEM KUCIIOTHI ¢ IMHKOM. 11. Paznuynble ciaydan rugponmnsa coyei.
Ucnonb3zoBanne UKT: npezenranus «Tunel XUMUUECKUX peakuin», « CKOPOCTh XUMHUYECKHUX
peakuuit», «OBP», Buneopparment «TemnoBoii 3¢ HEeKT XUMUUECKON PEAKIIII
IIpoekTshl: «OKUCIUTENHEHO-BOCCTAHOBUTENIBHBIE IPOLIECCHI, (POPMHUPYIOLINE OOIUK 3eMIIH»

KP Ne 2 no teme: «XUMHUYECKUE PEAKLIAM)
Tema 4
BemecTBa u ux cBoiictBa (9 u)

M e T a 1 1 1. B3aumopelicTBHe METAIIJIOB C HEMETAIIIIaMH (XJI0pOM, CEPOIl U KUCIOPOJIOM).
B3anMopeiicTBre MIETOYHBIX U MIETIOYHO3EMETBHBIX METAJUIOB C BOJOM. DIEKTPOXUMUYECKUM PSiT
HaIpsDKEHUN MeTallIoB. B3aumoaeicTBie METaIOB C paCTBOPAMU KUCJIOT U COJIEH. AIFOMUHOTEPMHS.
B3aumopeiicTBue HaTpus C 3TaHOJIOM U (PEHOJIOM.

Koppo3sust metainos. [ToHsTHE 0 XUMUYECKOH U AJIEKTPOXUMUYECKON KOPPO3UH MeTaioB. Croco0bI
3aIUTBI METAJJIOB OT KOPPO3HH.

He M e 1annsl. CpaBHUTENbHAS XapaKTEPUCTUKA raJIOI€HOB KaK Hanbosee TUITHYHbIX
npeacTaBureneid HemetanaoB. OKUCIUTENbHbBIE CBOMICTBA HEMETAIUIOB (B3aMMOAEHUCTBHE C METALIaMH U
BOJIOPOJI0OM). BoccTaHOBUTENBHBIE CBOWCTBA HEMETAILIOB (B3anMOJICCTBHE ¢ Ooee
JIEKTPOOTPHULIATEIbHBIMU HEMETAJJIAMU U CJIOKHBIMH BELIECTBAMU-OKUCIUTEISIMHU).

Kucnorel Heopranmueckue u opranudyeckue. Kimaccupukanus KucioT.
XUMUYECKUE CBOWCTBA KACIIOT: B3AUMOJCHCTBHE ¢ METAJIJIAMU, OKCUIAMHU METaJLIOB, THAPOKCUIAMHU
METAJUIOB, COJIIMH, CIUpTaMu (peakuus tepuduxanun). OcoObie CBOWCTBA a30THOH U
KOHIIEHTPUPOBAHHOW CEPHOM KHUCIIOTHI.

OcHOBaHUS HEOpPraHuuYecKkue M opranuyeckue OCHOBaHMSA, UX KIACCUPUKALIHS.
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XHUMHYECKUE CBOMCTBA OCHOBAHUM: B3aUMOJEICTBUE C KMCIOTAMHU, KUCIOTHBIMUA OKCUAAMU U COJIIMHU.
Pa3noxeHne HepacTBOPUMBIX OCHOBAHUH.

C o 1 u. Knaccuduxkanus coneii: cpeHue, KUCble 1 OCHOBHbIC. XUMHUECKUE CBOMCTBA COJICH:
B3aMMOJICHCTBUE C KHCIOTAMH, LIEJI0YaMH, MeTaulaMu U coiisiMu. [IpencraBurenu coneit U ux
3Ha4YeHue. XJIOpH] HATpHs, KapOOHAT Kanblus, (pocdat Kanblys (CpeAHNUE COIH); TUAPOKAPOOHATHI
HATpUs U aMMOHHUSI (KHUCIIbIEe con); ruapokcokapOonat meau (II) - manaxut (OCHOBHAas COJIb).

KauecTBeHHbIE peakluu Ha XJIOPHUI-, CyIb(aT-, U KapOOHAT-aHUOHBI, KATHOH AMMOHHUS, KATHOHBI
xenesa (I1) u (I1I).

'eneTnuyeckass cBA3b MEX/AY KJIaCCaMU HEOPTAaHUUYECKUX W OPraHUYEC
KUX CO€JUHEHHU U. [loHsATHE 0 TeHeTUYECKOHN CBSI3M M T€HETUYECKUX psAax. [ eHeTHuecKui psij
MeTauia. ['eHetndeckuii psa Hemetauia. OCOOEHHOCTH T€HETUYECKOTO PsiZia B OPTraHUYEeCKOH XUMHUH.

Jdemoncrpanuu. Komneknus o6pa3iioB MeTaiuioB. BzaumoneiicTBiue HaTpHsl M CYPbMBI C XJIOPOM,
XxKelesza ¢ cepoil. 'opeHne Maruus u altfoMHUHUS B KUCIopoie. BzauMmozeiicTBre eI04H03EMETbHBIX
METAJIOB C BOJIOW. B3anmoaencTBre HATPHs ¢ 3TAHOJIOM, IIMHKA C YKCYCHON KMCIOTOM.
AnromuHoTepMus. BzanMoneiicTBue Meu ¢ KOHLIEHTPUPOBAHHOMN a30THOM KUCIOTOM. Pe3ynbrarhl
KOPpPO3UHU METAJJIOB B 3aBUCUMOCTH OT yCJIOBHI ee mpoTekanus. Komiekius o6pa3ioB HEMETaIOB.
BiaumopeiicTBue XJI0pHOU BOJBI C pacTBOpOoM Opomua (nonuaa) kamus. KoJmekius mpupoIHbIX
OpraHMYEeCcKUX KUCIOT. PazbaBiieHne KOHIIEHTPUPOBAHHON CepHOM KUCIO0THI. B3aumonelicteue
KOHIIEHTPUPOBAHHOM CEPHOM KUCIOTHI C caxapoM, IEUTI0I0301 U Mebi0. O0pa3iibl MPUPOIHBIX
MUHEPAJIOB, COAEPKAIIUX XJIOPHUI HATpUA, KapOoHAT Kanblusd, hocdaT KabLUsi U TUIPOKCOKapOOHAT
meau (II). OGpasiipl MUIIEBBIX MPOAYKTOB, CONEPKAIINX THIPOKAPOOHATHI HATPUS M aMMOHUS, X
CIIOCOOHOCTH K Pa3JIOKEHUIO MPU HarpeBaHuu. [ amenue coapl ykecycoM. KauecTBeHHBIE peakIiui Ha
KAaTHOHBI U AHHOHBI.

JlaGopaTopHblie onbIThl. 12. cnibiTanue pacTBOPOB KUCJIOT, OCHOBAHUM U COJIeH MHAUKaTOpamu. 13.
B3anMopeiicTBre CONSTHOM KUCIOTHI M pacTBOpa YKCYCHOM KHUCIIOTHI ¢ MeTayuiamu. 14. Bzaumonericteue
COJIIHOM KHMCJIOTBI U PACTBOPA YKCYCHOM KHUCIIOTBI C OCHOBaHUSAMU. 15. B3aumopeiictBue conssHon
KHCJIOTHI U PACTBOPA YKCYCHOUM KUCTIOTHI ¢ coyisiMu. 16. Tlomyuenue u cBOMCTBAa HEPACTBOPUMBIX
ocHoBaHMi. 17. 'maponau3 XJI0puI0B U alleTaTOB LIEJIO0YHbIX MEeTAJUIOB. 18. O3HaKOMIIEHHE C
KOJUIEKLIMSIMU: @) METAJUIOB; 0) HEMETAJIOB; B) KMCJIOT; I') OCHOBaHHI{; 1) MUHEPAJIOB U OMOJIOIMYECKUX
MaTepuasoB, COAEPKALINX HEKOTOPHIE COJIH.

IIpakTnueckas padora Ne2. Pemienue skcriepuMeHTaIbHBIX 33124 HA UACHTUPHUKALIUIO
OpPraHWYECKUX U HEOPTraHUYECKUX COECTUHEHUN.

HUcnoan3oBanue UKT: npesentanus «Metambiy, «Metamnyprus», « OCHOBaHUS
IIpoexTsi: KucnoTs! B ipupoae
KP Ne 3 no teme: «BemecTBa 1 uX CBOMCTBa»

TemaTuueckoe njanupoBanue kypca xumuu. 10 kiacca

Ne/m. Tema Tpnvepurre
CPOKH
K.p. | I[Lp. | JLo. K.p. ILp.
1 Beenenue
Tema 1.
Teopusi cTpoeHHsI OPraHUYeCKHX coenHeHuii (3 u)
2 Tema 2. Nel Ne 1-5 | Ypok
VYr/1eBoA0poaAbl M MX NPUPOIHBbIE HCTOYHUKH (8 u) Ne 11
3 Tema 3. Ne2 Ne 6- | Ypok
Kucaopoacoaepxamme opranudeckue coelMHeHust 13 No 21
U MX NPUPOJAHbIE HCTOYHUKHU
(104)
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4 Tema 4. Nel | Ne 14 Ypoxk
A3oTcoaep:kamye COANHEHHUS M MX HAXO0K/ACHUE B Ne 27
JKUBOW npupozne (6u)
5 Tema 5.
Buosiornyecku aKTHBHBIE OPraHMYeCcKHe
coequHenus (4 u)
6 HckyccTBeHHBIE H CHHTeTHYEeCKHE MoJuMepnbl (4 u) | Ne3 | Ne2 | Nel5 | Vpok Ypok
Ne 35 Ne34
Htoro 3 2 15
KanenagapHo-remaruuyeckuii mian. 10 kiaace
Ne JlaTa HaunmMenoBanue pa3ienoB u Tem Tun Bun
Tlnauup. | dakruy, ypoKa | KOHTpOJIA
Tema 1. Beeoenue. Teopus cmpoenusn opeanuiecKux coeOuHeHul
1 [Ipeamer opranndeckon xumun. Heoprannueckue u YOH3 | UP]
OpraHlyYecKHe coeIuH. BaleHTHOCTD.
2 OCHOBHBIE TIOJIOKEHUS] TEOPUHU XUM. CTPOCHUS OPT. YOH3 | @O
COCIMHEHUM.
3 OcCHOBHbIE TIOHATHUS OpraH. XUMHUH: TOMOJIOTH U YOVpP | CP
TOMOJIOTHYECKHE Psiibl, H'30MEPBI U U30MEPUs
Tema 2. Yoneeo0opoowt u ux npupoonvlie ucmovyHuKu
4 [IpuponHslii raz. AJIKaHbl. YOH3 | @0
S) AJnkeHbl. DTUIIEH, €ro N0Jy4YeHUE, CBOMCTBA, IPUMEHEHHUE. YOH3 | @0
6 Anxanuensl. Kayuyku. Pesnna YOH3 | CP
7 AJnKuHBL. ATIETHIICH, €T0 TIOJyYeHHE, CBOWCTBA, YOH3 | UPK
pPUMEHEHUE.
8 HedTp, e€ cocTtaB u nepepaboTka. YOH3 | CP
9 ben3oun: nonydeHue, CBOMCTBA, IPUMEHEHUE. YOH3 | 1P
10 O06o001IeHIEe 3HAHMI U PEIICHHE 3a/1a4 110 TEME YOYP | CP
«YTIIeBOJOPOIBI»
11 KonTponbHas pabota 1 mo teme «YTIeBoAOPOIbI U UX VPK | KP
TIPUPOJTHBIC HCTOYHUKI)
Tema 3. Kucnopoocoodepicaujue coeOUHEHUA U UX HAXOHCOCHUE 8 HCUBOI NPUPoOe
12 XHWMHUYECKUH COCTAB KMBBIX OPTraHNU3MOB. YOH3 | UPK
13 Crouprtel. [lonyuenue, pusndeckrue u Xumudeckue cporicta | YOH3 | @O
ATaHOJa, IPUMEHEHHE.
14 MHOroaToMHBIE CIUPTHI YOH3 | UP]]
15 @DeHoJI: MoNy4YeHHe, CBOMCTBA, IPUMEHEHHUE. YPK | IIP
16 AnbieTUbl: TOJyYEHUE, CBOMCTBA, IPUMEHEHHUE. YPK | KP
17 KapOoHOBBIC KMCIIOTHI: MMOJTyYeHUEe, CBOMCTBA, pumeHenue. | YVOH3 | UPJ]
18 CrnoxxHbIe 3(DUPBI U KUPBI, UX TIOJTYICHHUE, CBOWCTBA, YOH3 | @O
IIPUMEHEHHE.
19 VYrnesonsl. I'm0Kk03a: oiIy4eHre, XMMAYECKHE CBOMCTBA U YOH3 | UPJ
PUMEHEHUE.
20 O600menue 3HaHU# 10 Teme: «Kucmopoaconepx. YOVYP CP
COEJIMHEHUS»
21 KontponbHas pabota 2 o teme: «Kucmopoacoaepix. YPK KP

COCOMHCHU»

Tema 4. A3omocoodepircaujue coeOUHEHUA UX HAXOHCOCHUE 8 HCUBOU NPUPOOe
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22 [Tonstue 06 amuuax. CBoOMCTBa, ModydeHue u npumenenue | YOH3 | @O
AHWINHA.

23 AMHHOKHCIIOTHI KaK aM(OTEPHbIE OPraHUYECKHE YOH3 | UPJ
COEJIMHEHUSI.

24 [lentuanas cBsi3b ¥ noMnenTuabl. [Ipumenenue YOH3 | T
AMHHOKHUCIIOT.

25 benku, ux cTpyktypa, Onoxummuueckue GyHKIUU U YOH3 | CP
CBOMCTBA.

26 HyxknenHoBbIe KUCIIOTHI YOH3 | UPK

27 ITP Ne 1 Pemenue skcriepuMeHTaIbHBIX 3a/1a4 Ha YPK | IIP
UACHTU(DUKAIIIO OPTaH COeTMHEHUM.

Tema 5. bBuonocuuecku akmugHbvle Op2aHuiecKue coeOuHeHus

28 DepMeHTHI Kak OMOJIOTMYECKHE KaTaau3aTOPhL. YOH3 | T

29 Buramunsl YOH3 | CP

30 [lonsiTe 0 ropMoOHax. YOH3 | CP

31 JlexapcTBeHHas xumusi. HapkoTrueckue BelecTsa. YOH3 | T

Tema 6. HckyccmeenHvle u cuHmemuyecKue op2anuyecKue coeOuHenus
32 [TonydeHune UCKyCCTBEHHBIX MTOJIMMEPOB: alleTaTHel wenk, | YOH3 | UP/]
BHCKO3a. CHHTETHYECKHUE MOJIUMEPHI, UX CTPYKTYpA,
MIOJTy9YEeHHUE, OT/IETbHBIC TPEICTABUTEIH.

33 HTorosast KOHTpOJIbHAs paboTa YPK | KP
34 ITP Ne 2 Pacmo3naBaHMe IIACTMACC, BOJIOKOH. YPK | IIP
TemaTnyeckoe NJIaHNPOBaHue Kypca xumuu. 11 kaacca

dopMa KOHTPOJISA IIpumepHbIe CPOKH
Ne/m. Tema
K.p. ILp. JL.o. K.p. ILp.
1 Tema 1. Nel
CtpoeHue aToma u
nepuoanyeckuii 3akon JI. U.
Menpeneena (3 1)
Tema 2. Ne 1 Ne 1 Ne 2-6 Ypok 16 Ypok 17
2 Ctpoenne Bemectna (14 1)
3 Tema 3.
Xumuueckue peakuuu (8 u) Ne 7-11
4 Tema 4.
BeurecrBa u ux coiicrea (9 u) Ne 2 Ne2 Ne 12-18 VYpok 34 VYpok 33
Hroro 2 2 18
Kanennapuo-remaTudeckuid miaas. 11 kiaace
No Jata HanmenoBanue pa3nenos u Tem Tun ypoka Bun
nian ‘ paxm KOHTPOJIS
TemaNel. Ctpoenue atoma u nepuoanyeckuii 3akod JI.M. MengeneeBa(34uaca)
1 OCHOBHBIE CBEJICHUS O CTPOCHUU aTOMa. YOH3 UPJ
2 CtpoeHre aTOMOB 3JIEMEHTOB OOJIBIINX YOH3 Q0
MEPHUOJIOB

3 Ilepnognueckuii 3akon /[.J1. Menneneesa B Yoyp CP
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CBCTC YUCHHUA O CTPOCHHWU aTOMaA.

TemaNe2. Ctpoenne BemecrBa(144coB)

4 HonHas xumudeckas CBs3b YOH3 D0

5 KoBanenTtHas xumuueckas CBS3b. YOH3 00

6 Merauinueckasi XMMUYECKas CBS3b. YOH3 CP

7 Bonopoanas xumuueckast CBA3b. YOH3 HUPK

8 [Tommmepsl. IlnacTMacchl. YOH3 CP

9 [Momumepsl. BostokHa. YOH3 ur

10 I"a3000pa3HOe COCTOSTHUE BEIICCTBA. YOH3 CP

11 JKungkoe cocTosiHiE BEIIECTBA. YOH3 (0]

12 TBepaoe cocTosiHUE BENIECTRA. YOH3 UPJ]

13 JlucriepcHbIe CHCTEMBI. YOH3 UPK

14 Cocras BellecTsa U CMeCEN. YOH3 DO

15 BewecTBa MonekyisipHOro u HemodekyisspHoro | YOH3 HrPj]
CTpPOEHMsI. 3aKOH MOCTOSTHCTBA COCTaBa BEIIECTB

16 [Tpaxtuueckas padora Nel nio teme: «Ilomydenne, | VPK 1P
coOMpaHue U Pacro3HAHKE Ta30B)»

17 KP No 1 no teme: «CtpoeHue BeliecTa VYPK KP

Tema Ne3. Xumnueckne peaknuu(84acon)

18 Peaxim, naynwe 6e3 m3MeHeHus: cocrasa Bemiects| YOH3 UPJ[

19 Peakuuu, nayiue ¢ usmeHeHnue cocrana Beniectsa. | YOH3 T

20 CKOpOCTh XMMUYECKON PEaKLIIH. YOH3 CP

21 OOpaTUMOCTh XUMUYECKUX PEaKIyi. YOH3 e

22 Postb BOJIbI B XUMHUYECKON PEAKITHH. YOH3 UPK

23 ['uaponu3 opraHnyecKrX U HEOPraHMYECKUX YOH3 @0
COCJIUHEHUI.

24 OKUCIUTENBHO —BOCCTAHOBUTEb-HbIE PEAKIUU YOH3 171

25 DJIeKTPOITHU3. YOH3 UPK

TemaNe4. BemecTBa u ux cBoiictBa(9uyacoB)

26 Mertasibl. YOH3 DO

27 HemeTamisr. YOH3 UPJ]

28 Kuciaotsl HeopraHuueckrue U OpraHu4ecKue. YOH3 T

29 OcHOBaHMsI HEOPraHUYECKHE U OpraHUYECKHUE. YOH3 CP

30 Conu. YOH3 UPK

31 I'eneTndeckas cBsI3b MEXKIy KilacCaMHu YOH3 CP
HEOPraHMYECKUX COeJIMHEHUN

32 ['eHeTH4eckas CBsI3b MEXKIY KiIacCaMHu YOH3 CcP
OPraHuYeCKUX COCIUHEHUMN.

33 HTorosast KOHTpOJIbHAS padoTa. YPK KP

34 [Ipaktuueckas padora Ne2 o teme: «Pemienne VPK 1IP
9KCIIEPUMEHTANIBHBIX 33714 Ha UICHTU(UKAIIUIO
OpPTaHMYECKUX M HEOPTaHUICCKUX BEIICCTBY.

I/ICHOJ'IbElyeMbIe COKpalIeHus .

Buabl KoHTpOJIA:
®O — ¢dpoHTANBHBIN OTIPOC.

WNPJl — unnuBuayaapHas paboTa y JOCKH.
HNPK — unauBuayanpHas paboTa mo KapTouKam.
CP — camocTosTenbHas padbora.

ITP — nmpoBepouHas padora.
T — tectoBas pabora.
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TII -TBOpYECKU1 IPOEKT
TP - TBOpueckas pabota

Tunel ypoxkos:
YOHM - ypoK OTKpBITHSI HOBBIX 3HAaHUI
YOMH- ypok 00611eMeT0o10I0THIECKO HAIPaBICHHOCTH
YOVYP - ypok oTpaboTku yMeHuil u peduexcuu
VYPK - ypok pa3zBuUBarOnIero KOHTPOJIA

IlepeyeHb y4eOHO-METOAUYECKOT0 O0eceYeH st

Cnucok aureparypsl o kypey Opranudeckasi xumusi — 10 kiace
Ochognasn
1. TIpumepnas nporpamma «Xumus 10-11 kinacee» - M., «IIpocsemenue» 2010r,
2. Pabouas nporpamma O.C.I"abpuensna, coorserctBytomas ®I'OC COO - M.: «Zlpoda», 2013 .
3. «Xumus. 10 kmacey: O.C.I'abpuensH; - M.: [Ipoda. — 2013 rox
Honoanumenosnasn

1. O.C.TIa6puensn, N.I.Octpoymo Xumus 10 xinacc: Hacronsnas kaura. — M.: JIpoda, 2004 rox;
2. O.CTI'abpuensn, N.I'.Octpoymos, E.E. OctpoymoBa Opranuueckass XuMHsi B TECTax, 3ajadax,

ynpaxkaenusx, 10 kmacc. — M.: JIpoda, 2003 rox;
3.  .0.CTIaopuensn, ILH.bepeskun, A.A.YmakoBa Xumus 10 xmacc: KoHTponbHbIC
MPOBEPOYHBIE pabOTHI K yueOHuKy. — M.: JIpoda, 2003 rox;

Cnucok gureparypsl o kypey Oo6masi xumus — 11 kiaace

Ocnoenaa numepamypa
1. T'a6puensa O.C. Ilporpamma kypca xumuu s 8-11 kmaccoB o00meo0pa3oBaTeIbHBIX
yapexaeHuii.— M.: IIpoda, 2010.
2. «Yueonuk Xumus 11xmacen: O.C.I'abpuensa - M.: [Ipoda. — 2003 rox
Jlonoanumenvnan numepamypa
1.  O.C.l'abpuemnsn, I'.I'JIpicoBa «Xumus MeTtoanueckoe mocodne — 0a30BbIii  ypoBEHBY - M.:
Hpoda 2006 rog.
2. 0O.CrlIabpuensu, WN.I'.OctpoymoB, «OOmass XumMusi B Tecrax, 3adadax, ynpaxHeHUsx. 11
kiace» — M.: llpoda, 2003 rog.
3. O.C.TI'abpuensH, [1.H.bepeskun, A.A.Ymakosa «Xumus 11 knacc: KoHTponbHBIC U
poBepouHbIe PaboThl K yueOHUKY». — M.: JIpoda, 2004 r.
4.  0O.CTI'abpuensh, I'.I'.JIpicoBa, A.I'.BBeaenckas «Xumust 11 kmacc: HactonpHass kHura msis
yuutens». Yacts 1 — M.: [Ipoda, 2003 rox.
5.  0O.CTI'abpuensn, I'.I'.JIeicoBa, A.I'.Benenckas «Xumusa 11 kmacc: HacronpHast kHHra st
yuutens». Yacts 2 — M.: [Ipoda, 2003 rox.
6. O.ClI'abpuensH, I[1.B.PemetoB, W.I'.OctpoymoBa «3amauu MO XUMHH U CIIOCOOBI WX
pewmenus» - M.: «/Ipoday, 2004rox.
7. B.I. HdenucoBa «Xumus 11 kmacc moypounsie mianbl 1o ydeOHuky O.C.I'abpuensna,
I'.I".JIpicoBoi» - Bonrorpan» Yuurens 2003roz.
8. M.A Ps6oBa, Y.}O.Hesckas, P.B.JIunko «Tectel mo xumun 11 kimaccy, - M.: Dx3amen, 2006r.
9. O.CI'abpuensa, WU.I'.octpoymoB  «XuMHYeCKHi 3KcriepuMeHT B mkone 11 kmace»; - M.:
Hpoda. — 2009 rox.
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Iosie3Hbie 06pa3oBaTe/ibHbIE CAHTHI
O.C.I'abpuensia, U.I.Octpoymo Xumus, Metoaunaeckoe nocodue 10 kmacc; - M.: [Ipoda, 2001

M.A.Ps608, P.B.JIunko, E.FO.Hesckas Tectsl no xumuu k yueonuky O.C.I'aGpuensaa u np.
«Xmmus 10 ximacey; - M.:«Ox3amen» 2006 ro;
O.C.T'abpuensn, A.B. flmykoBa «Pabouas tetpaap k yueoHuky O.C.I'abpuensna u ap. «Xumus

10 Kitacc» (0a3oBeIii ypoBeHb); M.: JIpoda 2012 rox;

CoNo~WNE

10.
11.
12.
13.

Xumust XuMuueckas Hayka u oOpa3oBanue B Poccuu http://www.chem.msu.su/rus

Xumus u Kusuae — XXI Bek http://www.hij.ru

lazera «Xumusi» u caiT mas yuurens «51 uay Ha ypok xumum» http://him.1september.ru
ChemNet: mopran GpyHIaMEHTAILEHOTO XUMHUYECKOr0 oOpa3zosanus http://www.chemnet.ru
AJIXMUMUK: caiir JI.}O. Anuk6eposoii http://www.alhimik.ru

OCHOBBI XMMHH: 00pa30BaTEbHBIN CANWT /IS MIKOJLHUKOB U CTyAeHTOB http://www.hemi.nsu.ru
Xumust B OTKpBITOM KoJute ke http://www.chemistry.ru

WebElements: oHaiiH-CIIpaBOYHUK XUMUYECKUX d1eMeHTOB http://webelements.narod.ru
BuptyansHas xumudeckas mkosa http://maratakm.narod.ru

3aHuMarenpHas XuMus: Bce o metaimax http://all-met.narod.ru

Mup xumun http://chem.km.ru

Komnekuus «EcTecTBEeHHOHAYYHBIE SKCIIEPUMEHTRI»: XuMus http://experiment.edu.ru

XuMus 1J1 BCeX: WIUTFOCTPUPOBAHHBIE MAaTEpHUAIBI IO OOIIEH, OPraHMYeCKOM U HEOPraHUYECKOU

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

14.
15.

DekTpoHHas OMOIMoTEKa Mo XMMHUH 1 TexHukehttp://him.1september.ru
bank megaroruyeckoro ombita. MeToquueckuie pa3paboTKH YPOKOB XUMHUH COPOCOBCKHX

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

16.

XuMus: KOJ'IJ'ICKI_II/IH MaTCpHUaJIOB IJIA YUUTCIISL XUMUU: TEMATUUCCKHUC IIJIaHBI, ITIPOBEPOUHBIC

paboThI, MeaMa-ypOKH, MaTepuaibl onuMiua. http://sysmanova.narod.ru

Mepauapecypcehbl:

1. Enwunslie o6pa3oBaTenbHBIE peCypehl ¢ caiita WWW. school-coolection.edu.ru (exuHo# KoUTEKIIUH
00pa3oBaTelIbHBIX PECYPCOB)

okrwn

1.

VYueOHoe anexkTpoHHOE n3anue «BupTyanpHas nabopatopusi» Xumus 8-11kmace
Xumus «Ilonnbrit nimoctpupoBanbsiil kype XUMUS - u3 cepun «IIposeps ceOsi»
«Xumust 11t Beex 21: «Pemenne 3agau» CamoyduTenb

Xumus 8-11 kaccel

CpeacrBa 00VUeHNS.

IleyaTHbie mMoCOOUS.

Tabnuuwr:

1.
2.

Cepust MHCTPYKTHBHBIX TaOJIHII [10 XUMUU
Cepus TabauIl IO OPraHUYECKON XUMHUH

2.I/IHd)ODMaIIHOHHO-KOMVHI/[KaTI/IBH])Ie cpeacTrBa:

1.
2.

MynbTuMeAniHBIE TIPOTrpaMMBbl (00yYaroIue, TPEHUHTOBbIE, KOHTPOJIMPYIOIIHIE) XUMUH.
AJIEKTPOHHAS OMOIMOTEKA TT0 XUMHUH.

. TexuHnueckmne cpejacTBa 00yUYEHHUSI.

3
1
2.
3

OKpaH
Hoytbyxk
MynpTUMeIUINHBIN TPOEKTOP
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4, Konouku
5. Ilpuntep
Konnexknuu:
e Tommso
e Hedts
e Crekio

e [lmacTtmaccel
e Jlose3HbIe UCKOIIAEMBIE

OobopynoBanue:
ItaTuB ans npoOUpoK
JlaGopaTopHBbIE IITATUBBHI
[Tpobupku
[Tpubop U1 MOATBEPKICHUS 3aKOHA COXPAaHEHHUSI MacChl BELIECTB
[Tpubop 11 n3ydeHust cocTaBa BO3Iyxa
Jlep:katenu ass IpoOUpoK
["azooTBOIHBIE TPYOKH
CrnupToBKH
Becsl antekapckue
Taran
Tpeyronsuuk dapdopoBbIit
Annapat Kunna
CeTku MeTasInyecKue
JloXeuKku AJisi CKUTAHUS BEIIECTB
Kon6s! pa3nuuHbix 00bEMOB
CrakaHbl XUMUYECKUE
CTexIIsTHHbIC TWIHHAPHI
CTexIsTHHbIC TUTIETKH
CrexistHHBIE TPYOOUKH
Boponku
dapdoposas nocyaa

Y4yeOHDBIC TA0IHIBI:

° [Tepuonnueckas cucteMa xumMmuueckux snemMeHnToB . 1. Menneneena
o Tabnuna pacTBOPUMOCTH KHCIIOT, COJIEH U OCHOBAHHM B BOJIE

° DNEKTPOXUMHUYECKUN Psijl HAPSHKEHUS] METAJLIIOB

° ITnakatel o xumuu o 8-11 kimacos

[TopTpeTs! BeIAAIONINXCSA YUEHBIX — XUMUKOB

Kputepuu u HOpMBbI OlleHKY 3HAHUI, YMEHU M HABBIKOB 00Y4aI0IIUXCHA M0 XUMHHU

1. Ouenka ycTHOro oTBeTA.

OT1merka «5» :
- OTBET IIOJIHBIM U MPABWIbHBIA HA OCHOBAHNUU U3YYEHHBIX TEOPUH;
- Marepuai U3J0KEH B OIIPEACIICHHON JTOTMYECKOM MOCIEA0BATENbHOCTH, TUTEPATYPHBIM S3BIKOM;
OTBET CAMOCTOSITEJIbHBIN.

OTBer «4» ;

OTBET IIOJIHBIN U MPAaBWIbHBIA HA CHOBAHUM U3yYEHHBIX TEOPUl;
MaTtepuai U3J0KEH B ONPEAEIICHHONW JJOTUYECKOW MOCIIEI0BATEIbHOCTH, MPHU 3TOM JOMYUIEHBI JIBE-
TPH HECYIIECTBEHHBIE OINOKH, UCIIPABJICHHBIC IO TPEOOBAHUIO YUUTEIIS.

Otrmerka 3» :
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- OTBET IOJIHBIH, HO MPH 3TOM JIOMYIIEHA CYIIECTBEHHAs OIMOKA WM OTBET HEIOJIHBIH, HECBS3HBIN.
OTMeTKa «2» ©

- pU OTBeTe 0OHAPYKEHO HEMTOHMMAHHE YYAIIMMCSI OCHOBHOTO COZEpKaHHs Y4eOHOTO MaTepuaia uiiu

JOTYIIEHBI CYIIECTBEHHBIC OIMMOKH, KOTOPBIC Yy4YaIIUWCS HE MOXKET HCIPaBUTh IPU HABOJSAIINX

BOIIPOCAX YUUTENS, OTCYTCTBUE OTBETA.

2. OneHKa dKCIepuMEeHTAJBHBIX YMEHHIA.

- OmeHka CTaBUTCS Ha OCHOBAHWW HAONIOJEHHS 3a yJYallUMHCS W THCBMEHHOTO OTYeTa 3a
paboty. OT™MeTKa «5»:
- pa0oTa BBINOJHEHA MOJHOCTHIO U MPAaBUIILHO, CHENIaHbl MPaBUIIbHbIC HAOIIOACHHS U BBIBOIBI;
- DKCIIEPUMEHT OCYIIECTBICH IO IUIAHY C YYeTOM TEXHHKH O€30MacHOCTH W TpaBuUi PabOTHI ¢
BEIIECTBAaMH U 000PY/I0BaHUEM;
- TPOSIBJICHBI OPTaHU3AlMOHHO - TPYAOBBIE YMEHHS, MOAJCPKUBAIOTCS YHCTOTa pabouero Mecra u
MOPSIIOK (Ha CTOJIE, SKOHOMHO HCTIONB3YIOTCSI PEaKTUBHI).

OT1merka «4» :
- paboTa BBINOJHEHA MPaBWIbHO, CJENaHbl MpaBUJIbHbIE HAONIOJEHUS U BBIBOABI, HO IMPH 3TOM
HKCHEPUMEHT TPOBEAEH HE MOJHOCTHIO WM JOIMYHICHBl HECYIIECTBEHHBIE OIMMOKM B pabore ¢
BEIIECTBAMH U 000PYI0BaHUEM.

OT1meTtka «3»:
- paborTa BBINOJIHEHA MPABUIHLHO HE MEHEE YeM HAIMOJIOBHUHY WM JOMYIIEHA CYIIECTBEHHAas OIINOKa B

XO0JIe DKCIEPUMEHTa B OOBSICHEHWH, B OPOPMIICHHH pPa0OThI, B COOJIOJICHUU TPABWI TEXHUKHU
0€30acCHOCTH Ha paboTe C BEHIECTBAMU U O0OPYAOBAaHHEM, KOTOPAas MCIPABISIETCS MO TPEOOBAHUIO
YAUTES.

OTmerka «2»:
- jomymieHbl nBe (M Oojiee) CyIIeCTBEHHbIE OIMMOKK B XOJE: SKCIEPUMEHTa, B OOBICHCHUH, B
oopmieHnn paboThl, B COOJIONECHUM MPABUJI TEXHUKU OE30MACHOCTH MPH PadOTEe C BEIECCTBAMU H
00opymoBaHNEM, KOTOPHIC YYALTHICS HE MOXKET UCIIPABUTH JJAXKE 110 TPEOOBAHUIO YUUTEIIS;
- paboTa He BBINOJIHEHA, Y YYaIlerocs OTCYTCTBYET DKCIICPUMEHTAIbHBIC YMCHUSI.

3. Ouenka yMeHHH pemiaTh pacyeTHbIE 3a/Ja4H.
OTMeTKAa «5»:
- B JIOTMYECKOM PACCYKICHUH U PEIICHUU HEeT OMMUOOK, 3a/aya pelieHa palroHaIbHbIM CIIOCO00M;
OTMeTKAa «4»:
- B JIOTUYECKOM pACCYKACHHM M PELICHUS HET CYIIECTBEHHBIX OIMMOOK, HO 3aJada pelleHa
HEpaIrMoHAIBHBIM CIIOCOOOM, WIIH JIOMYIIEHO He 0oJiee ABYX HECYIIECTBEHHBIX OMMUOOK.
O1MmeTKa «3»:
- B JIOTHYECKOM PACCYKICHHH HET CYIIESCTBEHHBIX ONIMOOK, HO JOIyIICHAa CYIIECTBCHHAs OINMMOKa B
MaTEeMaTHYECKHUX pacyeTax.
OTMeTKAa «2»:
- IMEETCS CYHIECTBEHHbBIE OLTHOKHU B IOTUYECKOM PACCYKACHUU U B PELICHUH.
- OTCYTCTBHIC OTBETA Ha 3a/IaHUE.

4. OueHka NMUCbMEHHBIX KOHTPOJbHBIX PadoT.
OTMeTKAa «5»:
- OTBET IOJIHBIN ¥ MPAaBWJIHHBINA, BO3MOJKHA HECYIIECTBECHHAs OIIMOKA.
O1MeTKAa «4»:
- OTBET HETIOJHBIN I JIOMYIIEHO He 00Jiee IBYX HECYIIECTBEHHBIX OIIMOOK.
O1MmeTKa «3»:
- paboTa BBHITIOJIHEHA HE MEHEE YeM HAroJIOBHUHY, JOIMYIIEHA OJHA CYIIICCTBEHHAsS OIIMOKA U IIPH ATOM
JIBE-TPU HECYIIIECTBEHHBIE.
OTMeTKa «2»:
- paboTa BBITIOJHEHA MCHBIIIE YeM HATIOJOBHHY WU COJIEPKUT HECKOJIBKO CYIIECTBEHHBIX OITHOOK.
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- paboTa He BBIMOJIHEHA.
[Ipu oleHKE BHIMOJTHEHHS MUCHBMEHHOW KOHTPOJBHOW PabOTHl HEOOXOJMMO YYHUTHIBATH TPEeOOBaHUS
earnHOro opdorpaduvaecKoro pexKuma.

5. OueHka TecTOBbIX padoT.

TecThl, cocTosilIME W3 TATH BOMPOCOB MOXKHO HCIIONB30BATh IOCTAE HU3YYCHUS KaKIIOTO
Mmatepuana (ypoka). Tect uz 10—15 BonpocoB ucnonb3yercs A NEpUoJUYecKoro KouTposs. Tect u3
20—30 BOTIIPOCOB HEOOXOIUMO HCIIOTH30BATh JJISI HTOTOBOTO KOHTPOJIS.

[Ipu oLleHMBaHUY UCTIONIB3YETCS CIEAYIOIIAs IKaJa: JAJisl TECTa U3 TSITH BOIPOCOB

* HET OIIMOOK — OIIeHKA «5»;

* 0/IHA OIIMOKA - OLIEHKA «4;

* IB€ OIIMOKN — OLIEHKA «3»;

* TpU OIIMOKHU — OLEHKA «2».

Jns Tecta u3 30 BOpocoB:

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

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

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

* MEHbIIIEe 12 TpaBUJIBHBIX OTBETOB — OIIEHKA «2».

6. Ouenka pedepara.

Pedepat onenuBaeTcs mo CleayomuM KPUTEPUsIM:

* cobOmoIeHue TpebOBaHU K €ro 0OPMIICHUIO;

* HEoOXOJUMOCTh W JOCTAaTOYHOCTH JUISI PACKPBITHS TEMbl MPHUBEJACHHON B TeKcTe pedepara
uHpOpMAIIHH;

* yMeHHE 00y4Jarolierocst CBO0OJHO U3JIaraTb OCHOBHBIE UJIEH, OTPaKEHHBIE B pedepare;

* CIOCOOHOCTh O0O0Yy4Yarolerocsi MOHSATH CYTh 3aJaBa€MbIX WICHAMH aTTECTAIlMOHHOW KOMHUCCUU
BOIPOCOB U C(HOPMYIUPOBATH TOUHBIE OTBETHI HA HUX.
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Jucr KOPPEKTUHPOBKHU KAJCHAAPHO-TEMATHICCKOI'O IIJIAHUPOBAHU A

[Ipeamer xumus

Kimacc 10

Yuurens Muxanesa Enena lIBaHoBHa

2022-2023 y4eOHBIH roa

Ne ypoka

Tema

KosanuyecTBo 4acoB

110 IIJIAHY JaHO

IMpuunna
KOPPEKTHPOBKH

Cnocod
KOPPEeKTHPOBKH

JINCT KOPPEKTHPOBKHU KAJIEHIAPHO-TEMATHYECKOT0 MJIAHUPOBAHUSA

[Ipenmet xumus

Kinace 11

Vuurens Muxanesa Enena IBanoBHa

2022-2023 y4eOHblii roa

Ne ypoka

Tema

KoanuyecTBo yacos

nmo Imjiany JAaHO

IIpuyuna
KOPPEKTHPOBKH

Cnoco0
KOPPEKTHPOBKH
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KOHTPOJIb YPOBHA JOCTUXEHUA
INJIAHUPYEMBIX PE3YJIbTATOB OCBOEHMUSA NTPOI'PAMMBI

Kracc Ha3zBanue KOHTPOJIbHON pabOTHI [Hara
10 Konrtponbnas padora Nel «¥Yr1eBoaopoabl M MX NPUPOIHBIE
HCTOYHUKH»

KonTtponbHas pabota No2 «Kmucjiopoacoaep:kaiue opraHudeckue
cOoeIMHEHHs M UX HAXO0K/IeHUE B )KMBOM NPHpoe»

HToroBasi konTpoibpHas padbora Ne3 mo oprannyeckoii XuMumn

11 KonTponbhas padora Ne 1 «CTpoeHne BenecTsa
HroroBas xoHTponbHas pabora Ne 2

KOHTPOJIBHO_M3MEPUTEJIBHBIE MATEPUAJIBI

10 KIIACC
KonTtposbnas padora B 10 k1acce Nel mo Teme «Yr1eBoag0poAbl M HX NPUPOAHBIC HCTOYHUKH»
Bapuanr 1
1.Onpenenure yriaeBoaopo1, JUITHUAN B TaHHOM PSY:
a) C7H8 6) C5H5 B) Cngo 1") C5H6
2. l'oMooroM neHTaHa MOXKET OBITh:
a) C3Hs 0) CoHy B) CeHp r) C7Hp
3. TpeTu4HbIi aTOM yriepo/ia UMEETCsl B MOJIEKYJIE:
a) aTaHa 0) 2,2-TuMeTUIIIIPOIIaHa B)2-METHJINIPOTIaHa ') mpornaHa
4. Vxaxute GopMyiy, KOTOpas MOKET COOTBETCTBOBAThH JUEHOBOMY YTJIEBOJOPOAY:
a) CoHs 0) CgHi4 B) C1oHz r) CsHs

5. CnaGple KUCIIOTHBIE CBOMCTBA MPOSIBIISIOT:
a) aJIKaHBI 0) aTKeHbI B) aJIKUHBI T') apeHbl
6.L[uc-mpanc-n30Mepbl UMEET:
a) 9TEeH 0) meHTeH-2 B)2-METHJITIEHTEH-2 r) meHTeH-1
7. JlonuimmMTe ypaBHEHUE PEAKLIUN U ONPEIEIUTE €€ THIL:
CeHs---CH3 + Br, —>
a) oOMeH 0) mpucoeMHEHUE B) IIOJIMMEPHU3AITUS T') 3aMeIICHUE
8. AToMBI yriepoja B SP-THOPUIHOM COCTOSTHUH COAEPKATCS B MOJIEKYJIe
a) apeHoB 0) aIKUHOB B) aJIbJICTU/IOB I') aJIKaHOB
9. IIpOMBIIIITIEHHBIM MIPOIIECCOM MEepepaboTKH KaMEHHOT'O YIJIs SIBJISIETCS:
a) pexkTuuKanus 0) sneKTpou3 B) KOKCOBaHHUE ') KPEKUHT

10.13 7,8r 6en3ona nomyueHo 8,61t HutpoOeH3oa. Bbxoa mpoaykTa peakiuu COCTaBuUII:
a) 70% 0) 65% B) 80% r) 78%.
11. OcyiiecTBuTe NpeBpaLICHUs, YKAXKUTE YCIOBUS UX POBEICHUS K HA30BUTE MPOAYKThI PEAKIIUH:
CH; — CH3;Br—» CH3;-CH; — CH,=CH,
Bapuanr 2
1.Onpenenute yriieBoOPOI, JIUIITHUANA B JAHHOM PSITY:
a) C5H6 6) Cngo B)C5H5 F) C7H8
2. 'oMoJI0roM IeHTaHa MOXET OBITh:
a) C7H12 6) CeHe B) C2H4 F) C3Hg
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3. TpeTuuHbIlii aTOM YIJI€pOAa UMEETCS B MOJIEKYJIE:

a) nporana 0 2-MeTHIIponaHa B) ) 2,2-IUMETHIITIPOTIaHa ') 9TaHa
4.Ykaxure GopMyiTy, KOTOpast MOKET COOTBETCTBOBATH TUCHOBOMY YTIIEBOJIOPOIY:
a) CgHy 6) CoHs B)CeHr) 6 C1oHos
5. Cnabble KUCIOTHBIE CBOMCTBA MPOSIBIISIOT:
a) aJIKCHBI 0) aJIKaHbI B) apeHbl T') aJKHHBI

6.LJuc-mpanc-n30Mepbl UMEET:
a) MeHTeH-2  0) 3TeH B) MEeHTeH-1 T) 2-METHINCHTCH-2
7. lonuimre ypaBHEHUE PEAKLIUU U OIPEIEIUTE €€ THIL:
CgHs---CH3 + Br> —>

a) mpucoeauHeHne  0) oOMeH B) 3aMEIIICHHE  T) MOJIMMEPU3AITUS

8. ATOMBI yriepoja B SP-rUOpUIHOM COCTOSTHUM COAEPKATCS B MOJIEKYJIe
a) aNKMHOB 0) apeHOB B) AJKAHOB T') allbJACTUIIOB

9. IIpOMBIIITIEHHBIM MPOIIECCOM MEePepabOTKH KaMEHHOT'O YIJIs SIBJSIETCS:

a) KpEKUHT 0) KOKCOBAaHHE  B) AJIEKTPOJIN3 I) pekTuduKanus

10.13 7,8r 6en3omna nomyueHo 8,61 HutpoOen3oa. Berxoa mpoaykTa peakiimu COCTaBUII:
a) 65 % 6) 70% B) 78% r) 80%.
11. OcymiecTBuTE IPEBPALICHHS, YKAXKHUTE YCIOBUS UX MIPOBEICHUS U HA30BUTE MPOAYKTHI PEAKIIUU:
CH; — CH3;Br — CH3;-CH; —» CH,=CH,

KonTpoannas padora B 10 ki1acce Ne2 nmo teme «Kuciaoponconepxamye opranndeckue
COC/IMHEHHUs M MX HAXO0K/ICHHE B )KUBOIl Ipupoae»
Bapuant 1

1.Vkaxure (bOpMyJ'Iy IIpEACIbHOI0 OATHOATOMHOI'O CIIMpTa:
a) C3H802 6) C5H120 B) C2H402 F) C3H60.

2. Kakoe BelecTBo He COAEPKUT KapOOHUIBHOM IPYIIIbL:
a) MypaBbHHas KUCIOTa  O) popManpAeru  B) 3TAHOI I') YKCYCHBIH aJIbJIeTHI.
CocraBbTe U HETO MEKKIIACCOBBI H30MEp M Ha30BUTE €TO.

3. Jonumure peakiuio U yKaxxuTe e€ Ha3BaHUeE:
CH=CH + HZO" HgSO4, KHCIIOTa__
a) peakuus Barnepa 0) peakius 3enuHckoro — B) peakuus KyuepoB ) peakuus Bropua.

4. Kakoe BemiecTBo Ja€T peakiuio «cepeOpssHoro» 3epkana? Hanummre 3Ty peaxiuio:
a)sTaHainb  O)d3TaHon  B) GEHON  T) YKCyCHAsl KUCIIOTA.

5. CocraBbTe (hOpPMYIIBI BEIIECTB 110 HA3BAHHIO:
a) 4-metwnrekcanon-2  0) 3-3TwieHon  B) STWIMETHIKETOH T) 3-METHJITICHTAHAIb.
Jlyis BemecTBa B) COCTaBbTE M30MEPHI H HA30BUTE HX.

6. Kakue 13 nmepedrcieHHBIX BEIIECTB PEarupyroT C dTaHAIEeM: MypaBbUHAS KHCIOTA, BOJAOPO/I,
[HAHOBOIOPO/I, MarHwuii, 6pom, ruapoxcu meau(11)?
CocraBbTe ypaBHEHUS 3TUX PEAKLUH.
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7.Kaxoit 06b€M Bogopoza (H.y.) BelaenuThes pu B3aumoerctsuu 200r 40% pactBopa 3TaHona ¢
HaTpuem?

Bapuanr 2

1.OcymiecTBUTE LEMOYKY MPEBpaALIEHUN. YKaKUTE YCIOBUS MPOTEKAHUS PEaKIIUi U HA30BHUTE
MOJTy4YECHHBIE BELIECTBA.

CH,=CH; —» CH3-CH,OH — CH3-COH — CH3-COOH — CH,CI-COOH — CHCI-
COOCH;

2.IIpu cropaHuu OpraHMYECKOTo BeliecTBa Maccoil 6,9t oopazoBanock 13,2r yriekucioro raza u 8,1t
Bojbl. [I1O0THOCTB 3TOTO BemecTBa 1Mo Bo3ayxy 1,59. Onpenennre MoneKyIsapHy0 (GOpMYyITy BElIECTBa,

HaIMIINTE CTPYKTYpHBIE (hOPMYJIIbl BO3MOXHBIX H30MEPOB.

3. JlaHbI BemiecTna:

a) CH;-COOH 6) C¢Hs-COOH B) CH3-CH=CH-COOH r) CoHs-
COOH

}]) (C2H5-COO)2C3 e) C17H33-COOH )K) H-COOC2H5 3) CH3-
COOC3H;y

n) C17H35-COOH k) CH,CI-COOH

--Haiinure mexknaccoBelii m3oMep BemecTBy I. Has3oBure 3TM BemecTBa mO CHCTEMATHYECKOW M
TPYUBHAILHON HOMEHKJIAType

-- [lomyuyure BewmiecTBO a U3 dTaHand. Hanummure ypaBHEHHE peakLH.

-- Hanmmnre ypaBHEHHE peakuy BeniecTBa 0 ¢ THAPOKCHIOM KaJlus.

--Hanummure ypaBHeHHe peakuud OOpa30BaHUs CIOXHOIO 3(upa U3 INIMLEpUHA M TPEX MOJIEKYI
kucnoThl M. Kakoe arperaTHoe cocTosiHue UMEET JaHHbIN Kup?

-- Harmmmre ypaBHeHue ruposnsa Beniectsa 3. Ha3oBuTe npogyKThl peakiuu.

Hrorosasi kKouTposabHas padora B 10 kinacce Ne3 no oprannyeckoit xumuu 3a 10 kiacc

1. CocTtaBbTe opMyJIbl BEIECTB MO Ha3BaHMIO. K BelecTBy IUATHIOBBINA AU HAMUIIUTE 2
n3omepa u 2 romosiora. HazoBute ux.

a) 2,3-TuMeTHII-3-XJIOPIICHTaH, 1) STHJIOBBIN 3PUpP YKCYCHOM KHUCTOTHI
0) XJIOPIUKIOOyTaH, €) 4-aMUHOBaJIepHaHOBAs KHCIIOTa
B) METHUJIOEH30JT (TOJIYON), ) PONTUIaMUH

I') AMSTUIOBBIN 3¢up

2. OCYI_I_ICCTBI/ITG MMPEBpAlICHUA U YKAKUTEC YCIIOBHUA UX ITPOTCKAHUA.
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C2H5OH — C2H5COH — CH3COOH—> CHQC"COOH — NHZ'CHZ‘COOH—) NHz-CHQ-
COONa

3. Ilpu 6pomupoBanuu 4,6 T TOJyosa B IPUCYTCTBUM KaTaiau3aTopa ObuIo moyyyeHo 5,3 4-
O6pomromyoina. Ornpeenure MacCoBYIO 0O BBIX0J1a YKa3aHHOTO MPOAyKTa peakiuu. Kakoit usomep
OpOMTOJTyOJ1a MOXKET TAK)Ke MOJIYYUTHCS IPU 3TOM (Hamuuure ero Gpopmyiy)?

11 KJIACC
Kontpoabnas padora B 11 ki1acce Ne 2 o reme «CTpoeHne BemecTBa»

Yacmpy 1
1. Ilapa snemenmos, mesxircdy komopvimu 06pa3yemcs UOHHAA XUMUYECKAs] CBA3b.!
a) yriiepoa u cepa  0) BOJOPOI M @30T  B) KAJIUW U KUCIIOPOJ, T) KPEMHHU B BOJIOPO
2. Haumenee nonsapHotl A615emcs C653b.
a) C-H 0) C-Cl B) C-F r) C-Br
3.Bewecmeo, 8 Monexyne KOmopo2o Hem «NU-CA3UN.
a) STUWIECH 0) 6eHzon B) aMMHaK I) a30T
4. Amom yenepooa umeem cmenensb OKUcieHus: -3 u 8aieHmHocms 4 6 coeOunenuu ¢ opmynou:
a) CO, 0) CoHg B) CH3ClI r) CaC;
5. Amommuyro KpucmaniuyecKkyro peuémxy umeen:
a) cona 0) Bosa B) ajMas3 r) napapuH
6.Bewecmeo, medxcoy amomamu KOmopozo cyujecmsyem 6000pOOHAsl CEA3b.
a) 9TaH 0) bropun HaTpuUs B) ATAHOII T') YIJIEKUCIIBIN Ta3
1. I pynna ¢hopmyn coeounenuil, 8 KOMOPLIX UMEEMCS MOJIbKO Sp3-eu6pu()u3auuﬂ:
a) CHy, CoH4, CoH, 6) NHs, CHa, H,O B) H,0, CyHg, CeHs r) C3Hg, BCl3, BeCl,

8. Meowcoy amomamu ecmv Ko8aneHmMHAs C653b, 00PA306AHHAS NO OOHOPHO-AKYENMOPHOMY MEXAHUSMY
6 MoJeKyne.

a) CH3N02 6) NH;NO, B) C5H8 F) H,0

Yacmo 2
1. OnpeienIuTe BHJI CBSA3M W HAIIUIIIKATE 3JICKTPOHHBIC U Tpaduueckue Gopmyiiel Bemects: CoHy, Bry,
KsN.

2. Hanumure peakuuio noauMepu3auy BUHUIXJIopuaa. OnpenennTe CTpyKTYpHOE 3BEHO U
MOJIEKYJISIPHYIO MaccCy MOJIMMEpPA, €CJIU CTENEeHb oJIMMepu3anuu paBia 350.

3. Harmumure Bece n3omepsl 1t BemiectBa ¢ popmyinoi C4Hg 1 Ha3oBUTE HX.
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Hrorosas konTpobHasi padora B 11 kiacce
Bapuanr 1
1. Hanumure ypaBHEHUsI peaklyid, IpU IOMOIIN KOTOPBIX MOKHO OCYILLIECTBUTH CJICIYIOLINE
IIPEBpaILEHUs:

Al,S; — Al — AIClz; — Al(OH)3 — Al,O3

Jlaiite xapakTepucTuKy peakuuu Ne4 ¢ TOUKHM 3pEHUS pa3IUUHBIX Kiaccuukanuid. Beroepure
OKHCJINTEIbHO-BOCCTAHOBUTEIIBHBIE NIPOLIECCHI, B OJHOM U3 HUX Ha30BUTE OKUCIIUTENb U
BOCCTAHOBHTEIb. YpaBHEHHE PEAaKIIMU OOMEHA HANUIINTE B MOJICKYIISIPHON M KPAaTKOW HOHHOW (hopmax.
Ha3zoBuTe McX0HbBIE BEIIECTBA U MPOAYKThI 3TOW pEaKLUy.

2. Hanmmmre ¢hopMyIbl TAKMX BOJAOPOAHBIX COSAMHEHHUI XMMHUECKHUX 3JIEMEHTOB 3-T0 Mepuojia, B
KOTOPBIX BOJIOPOJT UMEET CTENIeHb OKHUCIICHUS, paBHYIO + 1. Beibepurte n3 HUX hopmyiy BemiecTBa, KO-
TOpoe HanboJiee aKTUBHO pearupyer co mienoubto. Hamummre ypaBHeHHe 3Toi peakiun. Kakue
CBOMCTBA MPOSIBIIAET B ’TOM CJIy4ae BOJAOPOAHOE COEAMHEHUE?

3. Hanumure dhopmyny Beiciiero okcuaa d-aieMenTa, pacioyiokeHHOTo B 4-M nepuoae u VI rpymme
MEPUONYECKON CUCTEMBI XUMHUYECKHX 3JIEMEHTOB. J[aiiTe Ha3BaHHE BELIECTBY, ONPEAECIUTE XapaKTep
ero cBoiicTB. Kakumu cBoiicTBaMu 001a/1aeT HU3IMIUKA OKCU TOT0 XUMUYECKOTO 3JIeMeHTa?

4. PaccumTaiite Maccy ¢hochopHO KHCIOTHI, KOTOPYIO MOKHO MOIy4uTh u3 80 r dhocdaTa Kanblus npu
€ro B3aMMOJEHCTBUU C KOHIICHTPUPOBAHHON CEPHOM KMCIOTOW. MaccoBas 107151 BBIX0/1a KACIOThI
cocrtasisieT 96%.

Bapuanrt 2

1. Hanuimure ypaBHEHUsI peaklyid, IpU MHOMOIIN KOTOPBIX MOKHO OCYILECTBUTH CJICIYIOLINE
IIPEBPALCHUS:

S — S0, — S0; — H,S04— BaS0,4

JlaiiTe xapakTepucTuKy peakuuu Ne3 ¢ TOUKH 3peHUs pa3INuHbIX Kiaccudukanuii. Beibepure okuciu-
TEJIbHO-BOCCTAHOBUTEIILHBIE IIPOLIECCH], B OHOM U3 HUX Ha30BUTE OKUCIIUTEIb U BOCCTAHOBUTEb.
VYpaBHeHHE peakIuu OOMEHa HAIUIIUTE B MOJIEKYJISIPHOM U KpaTKoi HOHHOM popmax. HazoBute
UCXOJHBIE BEIIECTBA U NPOAYKTHI 3TOM PEaKIINH.

2. Hanummre popMyIibl THAPOKCHIOB XMMHYECKUX 3JIEMEHTOB 3-TO MEPHOa, 00J1a1ar0IIuX
KHUCJIOTHBIMH CBO¥cTBaMu. OTMEThTE, B KAKOM HAIpPABICHUH YCHIMBAIOTCS 3TH CBOicTBa. JlaiiTe
00BSICHEHUE 3TOMY SIBJICHHIO.

Hanumnre MonekynspHoe U KpaTKOE MOHHOE YPAaBHEHUS PEAKLIMU, XapaKTepU3yIOLel CBOWCTBA
HauboJiee CUIbHOMN KUCIOTHI U3 BEIOPAHHBIX BAMHU.

3. 3Hast popMyITy BHEITHETO SJIEKTPOHHOTO CIIOSI aTOMa XUMHUYECKOTO dJIEMEHTA - 3sz3p3, OnpeeuTe:
a) Ha3BaHME 3JIEMEHTA U €ro MoJIoKeHue B nepuoanyeckon cucreme /1. 1. Menneneesa;

0) hopmyiy, Ha3BaHUE U XapaKTEep CBOMCTB €ro BHICIIETO OKCUIA.

4. Okcun maraust Maccoit obpaboranu pactBopom, conepkauium 40 r 37% a30THOM KUCIOTHI.
Paccuuraiite, kakas Macca coim 00pa3oBagach P TOM.
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