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IINTAHUPYEMBIE PE3YJIbTATbBI OB YUYEHMUSI.

JINYHOCTHBIMH pedyJbTaTaMi U3YUYCHUA MIPCAMETA «XHUMHS SBISIOTCS CICAYIOIUC YMCHUA:
IlocTrenenno BbICTPAaNBaTb COOCTBEHHOE EJIOCTHOEC MUPOBO33PCHUC!

— OCO3HaBaTh COBPEMEHHOE MHOT000pa3re TUIIOB MHUPOBO33PEHHs, O0IIIECTBEHHBIX, PEIUTHO3HBIX,
aTEUCTHUYECKUX, KYJIbTYPHbIX TPAAULIUN, KOTOPBIE ONPENEIIAIOT pa3Hble 00BSICHEHUS POUCXOASIIETO B
MHUDE;

—C y‘léTOM 9TOT0O MHOFOO6paSI/IH IIOCTCIICHHO BBIpa6aTBIBaTB CBOH COOCTBEHHBIE OTBETHI HA OCHOBHEBIE
JKU3HCHHBIC BOIIPOCHI, KOTOPBIC CTABUT JIMYHBIN KU3HCHHBIN OIIBIT,

— YUUTBECA IIPHU3HAaBaTh IPOTUBOPEYNUBOCTE U HCSaBepHIéHHOCTB CBOUX B3IJII10B HaA MUP, BO3BMOKXHOCTb
nX U3MCHCHUAI.

Y4YuThCs UCIONB30BaTh CBOU B3IIAAbI HA MUP AJIA 00BsACHEHHS Pa3JIMIHbIX CHTyaHHﬁ, PCUICHHA
BO3HHKAKOIIIKUX Hp06JIeM 1 U3BJICYCHHA JKU3HCHHBIX YPOKOB.

Oco3HaBaTh CBOM MHTEPECHI, HAXOIUTh U U3y4aTh B ydeOHUKAX 10 pa3HbIM IpeMeTaM MaTepual (U3
MaKCHMyMa), UMEIOLINI OTHOLLIEHUE K CBOUM HHTEPECaM.

Vcnonb30BaTh CBOM MHTEPECHI 1)1 BBIOOpa MHAMBUyalbHON 00pa3oBaTeIbHON TPAeKTOPHUH,
HNOTEHIMAIBHON Oyaylel Npo(eccuy U COOTBETCTBYIOIIErO IPOPHILHOIO 00pa30BaHMUsL.

HpI/IO6peTaTB OIIBIT Y4YaCTHs B ACJIaX, IPUHOCAIIUX IT0JIb3Y JIFOSAM.

V4YuThCSI CaMOCTOSITEIILHO BI>I6I/IpaTI> CTWJIb ITOBCACHUA, ITPUBBIYKH, O6CCHC'—II/IBaIOIIII/IC 0Oe301acHbII
o6pa3 JKU3HU U COXPAHCHUC 3J0POBbA — CBOCTO, 4 TAKIKC OIU3KHUX J'IIOI[Gﬁ " OKpPYZKarolunx.

YYnUTBCS CaMOCTOSITEIBEHO MMPOTHUBOCTOATH CUTyallUsAM, IMIPOBOLUPYIOIIHUM HaA IMOCTYIIKH, KOTOPBLIC
YIPOXKAIOT OE30MaCHOCTH U 3/I0POBBIO.

Br16upaTh IOCTYNKH, HalleJIEHHbIE Ha COXpAaHEHHE U OepeKHOE OTHOIIEHHE K PUPOE, OCOOCHHO
KHUBOH, M30eras NpOTUBOMOJIOKHBIX OCTYIKOB, TIOCTENEHHO Y4ach U OCBauBasl CTPATETUIO
PaIOHaIBLHOTO IPUPOIONOIB30BaHUS.

VYuuThcs yoexaaTh Ipyrux JiroJed B HE0OOX0IMMOCTH OBJIAJICHUS CTpaTerueil palroHaaIbHOro
MIPUPOIONOIB30BaAHUS.

Hcnonps30BaTh 3KOJIOTHYECKOE MBILIIJICHUE IS BBI60pa CTpaTerun COOCTBEHHOT'O ITOBCACHHA B KAQUCCTBC
OJIHO# 13 IICHHOCTHBIX YCTaAHOBOK.

Cpeocmeom pazeumus TUYHOCTHBIX PE3YNITATOB CIIY)KaT Y4eOHBINH MaTepuai U MPOAYKTHUBHBIE 3a1aHUS
yueOHUKa, HalleJIEHHbIE Ha 6-10 JTMHUIO Pa3BUTHSI — YMEHUE OLIEHNBAThH MTOBE/ICHNE YEJIOBEKA C TOUKHU
3peHMsI XMMUYECKOM 0€30MacHOCTH 10 OTHOUICHHUIO K YEJIOBEKY U IIPUPO/IE.

MeTtanpeaMeTHBIMH pe3yJIbTaTaMu U3y4eHUs Kypca «XUMUsD) sBIIeTCsl OpMUPOBaHUE
YHUBEpCaJIbHBIX yueOHbIX neiictBuil (YVY ).

Pecynamusuvie YV/I.

CamocrosTensHO O0HAPYKUBATHh U (POPMYIIUPOBATH MPOOJIEMY B KJIACCHOW M HHAUBUAYATHHON YI4eOHOM
NEeSATEbHOCTH.

BoiaBurate Bepcuu penieHus npoosieMbl, 0CO3HaBaTh KOHEUHBINH pe3yabTaT, BHIOMpPATh U3
MIPEAJIOKEHHBIX U UCKATh CAMOCTOSTENBHO CPEACTBA JOCTUKEHHUS LIEIIN.

CocTaBnarh (MHAUBUIYAJILHO WU B TPYIIE) IJIaH PEeLIeHUs IPoOIeMbl (BBIMOIHEHHSI IPOEKTA).

[TonOupath Kk ka0 podieMe (3a7aue) aieKBaTHYIO el TEOPETHUECKYIO MOJIEb.



Pa6otast o npeniokKeHHOMY U CaMOCTOSATENIBHO COCTABIEHHOMY IIaHY, UCII0JIb30BaTh Haps Ly C
OCHOBHBIMH U JIONIOJHUTENIbHBIE CPEACTBA (CIIpaBOYHAs JIUTEPATYpa, CIOKHBIC TPHOOPHI, KOMIIBIOTED).

[1nanupoBaTh CBOIO HHAUBUAYATbHYIO 00pa30BaTEIbHYIO TPAEKTOPHIO.

PaboTath 10 caMOCTOSATEIBHO COCTABICHHOMY ILIaHY, CBEPSISICh C HUM U IIEJIBIO IEATEILHOCTH,
UCIPABIIAA OIUOKU, UCTIOIB3YsI CAMOCTOATEILHO MO100paHHBIEe Cpe/ICTBA (B TOM uncie u MHTepHer).

CBOOOTHO TTOJTB30BATHCS BEIPAOOTAHHBIMH KPUTEPHUSAMH OLEHKH U CAMOOIICHKH, HCXOJIS U3 IEJH U
UMEIOILIUXCSA KPUTEPUEB, pa3inyasi pe3yiabTaT U COCOObI IeHCTBUM.

B xoJe npencrasieHus NpoekTa AaBaTh OLEHKY €0 pe3yJibTaTaM.

CaMoCTOSTEIIFHO OCO3HABAaTh IIPUYHUHBI CBOCTO YCII€XAa UJIM HEYCIIEXa U HAXOAUTh CIIOCOOBI BbBIXOJa U3
CUTyalluu HCYCIICXaA.

VYmeTs OLICHUTH CTCIICHb YCIICIIHOCTH CBOCH I/IHI[PIBPI,I[YELHBHO?I O6paSOBaTeJ'II)HOI71 JCATCIIBHOCTH.

JlaBaTh OLIEHKY CBOMM JIMUHOCTHBIM KQ4€CTBAM U YepTaM XapakTepa («KaKoB s1»), ONPEAENISTh
HaIpaBJICHUs CBOETO PAa3BUTHUS («KAKUM s XOUY CTaTh», «4TO MHE AJIS 3TOTO HAJO0 CIIEJIATh).

Cpeocmeom hopmuposanus peryassTHBHBIX Y Y J| ciryKaT TEXHOJIOTHS MPOOIEMHOTO AUAjora Ha dTare
M3yUYCHHS] HOBOTO MaTepHalia U TEXHOJIOT S OIICHUBAaHUS 00pa30BaTEIbHBIX JOCTIKEHHN (YIeOHBIX
YCIIEXOB).

llosnasamenvuvie YVJI:

AHanmM3upoBaTh, CPABHUBATH, KJIIACCH(PHUIMPOBATH U 0000IIATH TOHSATHS:

- IaBaTh OIIpeJIeIICHHE TIOHITUSAM Ha OCHOBE N3yYEHHOTO Ha PAa3IMYHbIX MPeIMeTax y4eOHOTO
MarepHaia;

- OCYHLICCTBJIATDH JIOTHYCCKYIO OIICpAllUI0 YCTAHOBJICHHUA POAO-BUIOBBIX OTHOMGHHﬁ;

- 0000111aTh TTOHSITHS — OCYIIECTBIISITH JIOTHYCCKYIO OMEPAIHIO ITePEX0/1a OT MOHATHS ¢ MEHBIITUM
00BEMOM K IIOHATHIO C OOJIBIINM 00BEMOM.

CTpouTh JTOrHYECKOe pacCyKIeHHNE, BKIIIOYAIOIEe YCTaHOBJIEHNUE TIPUYNHHO-CIIEICTBEHHBIX CBA3EH.

Co31aBaTh MOJIENH C BbIJICIIEHUEM CYIIECTBEHHBIX XapaKTEPUCTUK 00BEKTa, IPeoOPa30BbIBATE MOJEIH C
LEJIBIO BBISIBIIEHUS OOLMX 3aKOHOB, OIPEEIISIONINX JaHHYIO IIPEAMETHYIO 001aCTh.

Hpe,Z[CTaBJ'IHTL I/IH(i)OpMaI_II/IIO B BUAC KOHCIICKTOB, Ta6J'II/II_I, CXEM, Fpa(I)I/IKOB.

[Ipeo6pa3oBbIBaTh HHGOPMALIUIO U3 OJHOTO BUA B IPYroi U BBIOUPATh yI0OHYIO )i cedst popmy
¢bukcanuu u npeacrasieHus nHGopmaruu. [peacrasisaTs nHbopMalKio B ONTUMAIBHON opMe B
3aBHCUMOCTH OT aJpecara.

[ToHnMast MO3UIINIO IPYTOTO, pa3InyaTh B €r0 PeUr: MHEHHUE (TOUKY 3pEHHS ), J0Ka3aTEIbCTBO
(aprymenTsl), GaKThl; TUTIOTE3bI, AKCUOMBI, TEOpUU. JIJIs1 3TOr0 CaMOCTOSITENHHO UCTIOIh30BATh
pa3nIuyYHbIe BUBI UTEHUS (M3yYaroliee, IpPOCMOTPOBOE, 03HAKOMUTEIHHOE, TTIOUCKOBOE), TPUEMBI
CIIyIIaHUS.

CamoMy co31aBaTh UICTOUHUKN MH(DOPMAIIUN pa3HOTO THIIA U JUIS Pa3HbIX ayJUTOPUH, COOII0AaTh
MH(OPMALIMOHHYIO TUTHEHY U IIpaBuiia THPOPMAIIMOHHON 0€30MaCHOCTH.

YMeTh UCIIOJIB30BaTh KOMITBIOTCPHBIC U KOMMYHUKAIITMOHHBIC TCXHOJIOTUH KaK UHCTPYMCHT IJIA
JOCTHIXXCHUSA CBOUX ueneﬁ. YMeThb BI)I6I/IpaTI) AACKBATHBIC 3a1a4€ HHCTPYMCHTAJIbHBIC ITPOTPaMMHO-
aIrrapaTHbIC CPpCACTBA U CCPBUCHI.

Cpeocmeom ¢hopmuposanus mo3HaBaTeNbHBIX Y'Y J] ciiy:xat yueOHbIH MaTepua U MPOTyKTUBHBIE
3aJjaHus yueOHUKa, HaleleHHble Ha 1 —4-i TMHUYM pa3BUTHS:

- OCO3HaHHe poiu BemecTs (1-51 TuHUS pa3BUTHUA);
- pacCMOTpPEHHE XUMUYECKUX MPOLECCOB (2-5 TMHUS Pa3BUTHA);
- HCIIOJIb30BaHUE XUMHUECKUX 3HAHUH B ObITY (3-51 IMHUS Pa3BUTHS);

- 00BSICHEHHE MUPA C TOYKU 3pEHUS XUMUU (4-51 JIMHUS Pa3BUTHSA);



- OBJIaJICHUE OCHOBAMU METOJIOB €CTECTBO3HAHUS (6-51 TUHUS PA3BUTHS).

Kommynuxamusuvie YVII:

OtcTauBast CBOIO TOUKY 3pEHUS, IPUBOJAUTH aPTyYMEHTBHI, TOATBEPKAAs UX (PaKTamMHu.

B nuckyccun yMeTh BBIIBUHYTh KOHTPAPTYMEHTHI, Iepedpa3supoBaTh CBOIO MBICIb (BIIaJCHHUE
MEXaHU3MOM HKBUBAJIEHTHBIX 3aMEH).

YYHUThCSI KPUTUIHO OTHOCHTHCSI K CBOEMY MHEHHUIO, C JOCTOMHCTBOM TPU3HABATH OMIMOOYHOCTH CBOETO
MHEHUS (€CJIM OHO TaKOBO) U KOPPEKTUPOBATH €TO.

[ToHMMast MO3UIINIO IPYTOTO, pa3inyaTh B €r0 PEUU: MHEHHUE (TOUKY 3pEHHUS ), JOKA3aTEIIbCTBO
(aprymeHTsI), GaKThl; TUTIOTE3bI, AKCHOMBI, TCOPHH.

YMmeTh B3TJIHYTb Ha CUTyalluio € HHOM MO3UIMU U JOTOBAPUBATHCA C JIFOAbBMH MHBIX HO3PIL[I/Iﬁ.

Cpeocmeom ¢hopmuposanusi KOMMYHUKATUBHBIX Y Y ][ cityKaT TeXHOJIOTHs MPOoOIEMHOr0 Tuanora
(moOy>XJaroInii ¥ MOABOASALINMA HAJIOT) U paboTa B MAJIBIX TPYIIax, TAKXKE MCIIOJIB30BaHUE Ha YPOKaxX
3JIEMEHTOB TEXHOJIOTUU IPOJIYKTUBHOI'O YTEHUSI.

I[eBHTI/IKJIaCCHI/IK HAYy4YIMUTCH:
* 0OBSICHATD CYTb XUMHUYCCKUX IMPOLECCOB U UX IIPUHIUIINAIIBHOC OTJINYUC OT CI)I/ISI/I‘ICCKI/IX;
® Ha3bIBAThb IIPU3HAKU WU YCIIOBUSA IIPOTCKAHHUA XUMHUUYCCKUX peaKuHﬁ;

* yCTaHaBJIMBATh MPUHAUIEKHOCTh XUMHUECKON PEAKLUH K ONpeAeIEHHOMY THITY 110 OJHOMY M3
KJIACCU(UKALMOHHBIX PU3HAKOB: 1) [10 YKCITY U COCTaBY UCXOJHBIX BEIIECTB U NIPOAYKTOB PEAKIINU
(peaku CoOeTMHEHNUs, pa3IoKeHUs, 3aMELLCHUs U 0OMEHa); 2) M0 BbIIEICHUIO WIIH TOTJIOIECHHIO
TEIUIOTHI (PEAKIIMH SK30TEPMHUUECKHUE U IHIOTEPMUYECKUE); 3) M0 UBMEHEHUIO CTEIIEHEW OKUCICHUS
XUMHUYECKHX 3JIEMEHTOB (PEaKLUU OKUCIUTEIbHO-BOCCTAHOBUTENbHBIE); 4) TI0 00paTUMOCTH IpoLecca
(peakiuu oOpaTUMBIE 1 HEOOPATUMBIE);

¢ Ha3bIBAaTb Q)aKTOpBI, BJIMAOIIUC HAa CKOPOCTb XUMHNYCCKHUX peaKuHﬁ;
¢ Ha3bIBaTh Q)aKTOpBI, BJIMAIOINIME HA CMCHICHUC XUMHNYCCKOT'O PaBHOBECHS,

* COCTaBIIATh YPABHEHUS JJICKTPOJUTUYECKON JUCCOLMALIMM KUCIIOT, LIEI0Y€EH, COIEH; IIOJIHbIE U
COKpaHIéHHBIG HOHHBIC YPaBHCHUSA peaKHI/Iﬁ 06MeHa; YpaBHCHHA OKHUCIIUTCIbHO-BOCCTAHOBUTCIIbHBIX
peakuuii;

¢ IPOTHO3UPOBATH MPOAYKTBI XUMHUYCCKUX peaKHI/Iﬁ Io q)OpMy.]'IaM/Ha?;BaHI/ISIM HCXOAHBIX BEHICCTB,
OIPEACIIATh HCXOAHBIC BCUICCTBA 110 q)OpMy.]'IaM/HaISBaHI/IHM MMPOAYKTOB PCAKIINH,

* COCTaBJIATh YPABHEHUS PEAKIUil, COOTBETCTBYIOLINX MOCIEA0BATENbHOCTH ((«IIETIOYKE») PEBPAILICHHM
HEOPraHUYECKHUX BEILECTB Pa3IMYHBIX KJIACCOB;

* BBISIBJISITH B IIPOIIECCE IKCIIEPUMEHTA MTPU3HAKU, CBUAETEILCTBYIONINE O TPOTEKAHUN XMMHUYECKOI
peaKimu;

* IPAUTOTOBJIATH PACTBOPBI C ONMPEAEIEHHON MACCOBOM J10JIEW PACTBOPEHHOT'O BELIECTBA;

* OIIPEACIIATH XapaKTep CPebl BOJHBIX PaCTBOPOB KUCIOT U LIENOYEH 110 U3MEHEHUIO OKPACKHU
WHJINKaTOPOB;

¢ IPOBOAUTDH KAYCCTBCHHLIC PCAKIIUU, TIOATBCPIKAAIONNEC HAJTMINEC B BOOAHBIX paCTBOpAax BCIUICCTB
OTACIBHBIX KATUOHOB U aHHOHOB.

* ONpCACIIATh MPUHAJICKHOCTh HCOPraHNYCCKUX BCHICCTB K OTHOMY U3 U3YUYCHHBIX KHaCCOB/prHHZ
METAaJJIbl 1 HEMECTAJIJIIBI, OKCHUIbI, OCHOBAaHMA, KHUCJIOTHI, COJIH,

¢ COCTaBJIAThb (bOpMy.HBI BCHICCTB I10 UX HAa3BaAHUAM,
® OIIpCACIIATh BAJICHTHOCTDb U CTCIICHDb OKUCIICHUS 3JICMCHTOB B BEIICCTBAX

* COCTaBIIATH (DOPMYIIBI HEOPTAHUYECKUX COSAMHEHUN TI0 BaJICHTHOCTSIM U CTETICHSIM OKUCIICHUS
3JIEMEHTOB, a TAK)Ke 3apsiaM HOHOB, YKa3aHHBIM B TaOJIUIIE PACTBOPUMOCTH KHCIIOT, OCHOBAaHUN 1
COJICH;



* 00BACHATH 3aKOHOMEPHOCTH U3MEHEHUSI (PU3NUECKUX U XUMUYECKUX CBOMCTB MPOCTHIX BEIIECTB
(MeTaIoB M HEMETAJUIOB) M MX BBICIIUX OKCHIOB, 00pa30BaHHBIX 3JIEMEHTAMH BTOPOTO U TPETHETO
IIEPUO/IOB;

* Ha3bIBaTh OOIINE XUMUIECKHE CBOMCTBA, XapaKTEPHBIC IS TPYII OKCHJIOB: KUCIOTHBIX, OCHOBHBIX,
aM(pOTEPHBIX;

* Ha3bIBaTh OOIINE XUMUIECKHE CBOMCTBA, XapaKTEPHBIC IS KKOTO U3 KJIIACCOB HEOPTaHUUECKUX
BEIIIECTB: KUCJIOT, OCHOBAHMIM, COJICH;

* IPUBOJUTH IIPUMEPBI PEAKLIUN, TOATBEPKIAIOIIHUX XUMUYECKHUE CBOMCTBA HEOPTaHUYECKHUX BEIECTB:
OKCHJIOB, KACJIOT, OCHOBAHWUM U COJIEH;

¢ ONpCACIIATh BECIICCTBO-OKUCIIMTEIIb U BEIICCTBO-BOCCTAHOBUTECIIb B OKUCIIMTCIbHO-BOCCTAHOBUTCIIbHBIX
PCaAKIUAX;

* COCTaBIIATh OKUCITMTEIHLHO-BOCCTAHOBUTEIBHBIN OamaHC ()11 M3YYCHHBIX PEAKIUii) 10 MPeI0KCHHBIM
CXEMaM pEeaKIIHii;

* IIPOBOAUTH JIa60paTOpHI)I€ OIIBITHI, MOATBCPKAAIOIUEC XUMHUYCCKUC CBOMCTBA OCHOBHBIX KJIACCOB
HCOPIraHUYCCKHUX BCIICCTB,

* IPOBOAUTH J1A0OPATOPHBIE OIBITHI IO MOIYYCHHIO 1 COOMPAHUIO Ta3000pa3HbIX BEIIECTB: BOAOPO/IA,
KHUCJIOPOAA, YITIEKUCIIOT0 ra3a, aMMHaKa; COCTaBISATh YPAaBHEHHsI COOTBETCTBYIOIIUX PEAKIIHHA.

I[eBHTI/IKJIaCCHI/IK MOJIYYMT BO3MOKHOCTHb HAYYUTHCH .
¢ COCTAaBJIATH MOJICKYJISIDHBIC U ITOJIHBIC HOHHBIC YPABHCHUS 110 COKpaH_IéHHBIM HOHHBIM YPABHCHHAM;

* IPUBOJUTH MPUMEPBI PEAKIUIA, TOATBEPKIAIOIINX CYIIECTBOBAHUE B3AUMOCBSI3U MEXITY OCHOBHBIMHU
KJIaCCaMU HEOPraHUYECKHUX BEILIECTB;

* IPOrHO3UPOBATH PE3YIBTATHI BO3ACHCTBUS Pa3IMIHBIX (PAKTOPOB HA U3MEHEHHE CKOPOCTH
XUMUYECKOHN PEAKLUU;

* IPOrHO3UPOBATH PE3YIbTATHI BO3JCHCTBUS Pa3IHMUHBIX (PAKTOPOB HA CMEIICHHE XUMUYIECKOTO
paBHOBECHS.

¢ IIPOrHO3UPOBATH XUMHUYCCKUC CBOICTBaA BCIICCTB HA OCHOBC MX COCTaBa U CTPOCHUSA,

* IPOTHO3UPOBATH CIIOCOOHOCTH BEIIECTBA MPOSBIATH OKHUCIUTENbHBIE UM BOCCTAHOBUTEIbHBIC
CBOICTBA C YUETOM CTENIEHEN OKUCIICHHS JIEMEHTOB, BXOJAIIUX B €r0 COCTAB;

¢ BBIABJEITH CYIIICCTBOBAHUC TeHETUYECKOM B3aMMOCBS3HU MCKAY BCHICCTBaAMU B pAAY: IPOCTOC BEIICCTBO
— OKCHUJ — T'HMIPOKCHUI — COJIb,

¢ XapaKTCPU30BaATh ocoObIe CBOMCTBA KOHLOCHTPHUPOBAHHBIX CCpHOfI U a30THOM KHUCJIOT,

* IPUBOJIUTH IPUMEPHI YPAaBHEHUHN PEAKIIMM, JeKaIIMX B OCHOBE IPOMBIIIIEHHBIX CIIOCOOOB MOIY4YEHHUS
aMMUaKa, CEpHON KHUCIIOTBI, YyI'yHa U CTalH;

* OIIMCBhIBATH (1)H31/I‘IGCKI/IG U XUMHUYCCKHUC MMPOLECCHI, ABIAIOIHUECA YaCThIO KPYTOBOPOTa BEUICCTB B
pUpPOJIE;

¢ OpraHru30BbIBATH, IPOBOJNUTH YYCHHYCCKUC ITPOCKTHI 10 UCCIICAOBAHUIO CBOMCTB BCIICCTB, UMCIOIIINX
Ba’KHOC MMPAKTHYCCKOC 3HAUCHUC.

Coaep:xanue NporpaMmal.

IToBTOpenue kypca xumuu 8 kiacca (5 4).Ilepuoguueckuii 3aKOH U NEPUOAUYECKAS CUCTEMA XHM.
snemenToB JI. . MeHneneeBa B CBET€ CTPOEHHUS aTOMOB. XUMHUYEcCKas CBs3b. CTpOE€HHE BEIIECTBA.
OcCHOBHBIE KJIaCChl HEOPTaHMYECKHX COCAMHEHWH: WX cOCTaB, Kiaccudukaiums. OCHOBHBIE KJIACChI
HEOPraHUYECKUX COEAMHEHUI: X CBOMCTBA. PacuéThl M0 XUMUUYECKUM YPaBHEHUSIM.

Hemonctpanun. Tabnuma «Buasl cBs3eit». Tadnuia « TUmbl KpUCTATUTMYECKUX PEIIETOK

Pa3znes 1. MHoroo0pa3zue xumMudeckux peaxkuuit (18 u).



Tewma 1. Knmaccudukanuss Xumuaeckux peakiuii (6 1)

Knaccudpukanus XMMHUYECKUX pEaKIHid, peaklud COSAMHCHUS, Pa3NIOKEHUs, 3aMelleHus, oOMeHa.
OKHCIIUTENBHO - BOCCTAHOBUTEIBHBIE peaku. OKUCIUTENb, BOCCTAHOBUTENb, MPOLECCH OKUCIICHHUS,
BoccTaHoBJeHUsI. COCTaBlIeHUE YPAaBHEHUN OKUCIUTEIBHO - BOCCTAHOBUTEIBHBIX PEAKLUA C MOMOILBIO
METO/J1a 3JIEKTPOHHOTO OanaHca.

TemmoBsie 2 (HEKTH XUMUYECKUX PEAKIIUN. DK30TEPMUUYECKUE U SHJOTCPMHUUCCKHUE PEAKITUH.
Tepmoxumuueckre ypaBHeHUs. CKOPOCTh XMMHUYECKHX peakuuid. PakTopbl, BIUSIOLIME HA CKOPOCTh
XUMUYECKUX peakuuid. [lepBoHadanbHbIe IPEICTABICHUS O KaTallu3e.

Jlemoncmpayuu./lemoncmpayus onvlmos, SbIACHAIOUWUX 3A6UCUMOCMb CKOPOCU XUMUYECKUX PeaKyuti
OMm pa3IuUUHbIX PaKmopos.

Tabnuysr « Obpamumsie peakyuuy, «Xumuyeckoe pagnosgecuey, « CKOpocmv XuMUuecKol peakyuuy.
Pacuemmnvie 3a0auu. Pacuemvl no mepmoxumuieckum ypasHeHusIMm.

Ilpakmuueckaa pavoma Nel. H3yuenue enuanusa ycioeuii npo8eO0eHUs XUMUYECKOU PeaKyuu Ha eé
CKOpoOCH1b.

O6patumsie peakiuu. [IoHATHE 0 XUMUYECKOM PaBHOBECHH.

Tema 2. DnekTponutudeckas guccoruanus (12 u)

XYUMHYECKUE PEaKUUH, HUIYIIHE B BOIHBIX pACTBOpaX. ODJIEKTPOJIUTHI U HEINEKTPOJUThI.  MoHBL
KaTtuons! u annonsl. ['mapatHas Teopust pacTBOPOB.

DNEeKTPOIUTHYECKAs AMCCOIUAINS KHUCIOT, OCHOBaHMiA, coiieil. Ciiabble U CHIJIbHBIE SJIEKTPOIHUTHI.
Crenens qucconuanuu. Peakuun MOHHOTO OOMeHa. Y CIOBHS NMPOTEKAHUSI Peakiuii 0OOMeHa /10 KOHIIA.
XUMUYECKHE CBOWCTBA OCHOBHBIX KJIACCOB HEOPTraHMYECKHX COCIUWHEHHUI B CBETE IMpEACTaBICHHUI 00
AIEKTPOJIUTUYECKON JUCCOLMAIIMHI M OKHCIUTEIFHO — BOCCTAHOBUTEIBHBIX PEAKIIHIX.

[ToHsiTHE O TUAPOIU3E COJIEH.

Pacuémul no ypasuenusam xum. peakyuil, eciu 00HO U3 8ewyecmes 0aHo 8 uzdvimxe.

Hemoncmpayuu. Hcneimanue pacmeopos eewjecme HaA 21eKMPUYECKYI0 NPOBOOUMOCMb. [JeudiceHue
UOHO8 8 INEeKMPUYECKOM noJe.

Jlabopamopuvie onvimwl. Peakyuu obmena medcoy pacmeopamu 31eKmpoaumos.

Ilpakmuueckasa paboma Ne2. Pewenue 3kcnepumenmansvhoix 3aoauy no meme «Ceoiicmea Kuciom,
OCHOBAHUIL U CONell KAK 3J1eKMPOTIUMO08).

Konmponvnaa paooma Ne 1 no memam «Knaccupukayus XxXumuueckux peaxkuyuil» u
«InekmpoaumuyecKas OUCCOUUAYU.

Pa3nea 2. MHoroo0pasue BelecTs.

Tema 3. I'asiorensl (4 u)

Hemeramnel. [anorensl. [1onoxkeHne B MEPHOAMYECKON CHCTEME XMMHUYECKUX DJIEMEHTOB, CTPOCHHUE MX
atoMoB. Haxoxnenue B mpupoze.

dusnueckue W XUMHUYECKHE CBOMCTBAa TajoreHoB. [lomydeHWe W NMPUMEHEHHWE TaJOreHOB. XJIOp.
Ou3nyeckue M XUMHYECKHE CBOMcTBa xJyopa. [Ipumenenue xisopa. XmopoBomopona. dusnueckue
coricTBa. [lomyuenue. ConsiHas KucioTa M ee coid. KadecTBeHHas peakiysi Ha XJIOPUJ — HOHBI.
Pacrio3naBanue XJa0pua0B, OpOMHUIIOB, HOTUIOB.

Hemoncmpayuu. @usuueckue ceoticmea eanoeenos. llonyuenue xao0poeooopooa u pacmeopenue e2o 8
gooe.

Jlabopamopuvie onvimsl. Pacnoznasanue consanotl KUciomol, X10puoos, Opomuoos, uooudos u tood.
Ipakmuueckasn pavoma Ne 3. Ilonyuenue consanoi Kuciomel u uzyueHue eé ceoiicma.

Tewma 4. Kucnopon u cepa (6 1)

Kucnopox u cepa. IlonoxeHne B NEPUOTUYECKON CHUCTEME XMMHUYECKUX AJIEMEHTOB, CTPOCHHME HX
atomoB. Cepa. Amtorponus cepel. Pu3nueckue MW XUMUYECKHe CBoMcTBa. HaxoxneHue B mpupone.
[Tpumenenue cepsl. CepoBogopoa. CepoBogopoaHast KuciaoTa U ee conu. KadecTBeHHas: peakuus Ha
cynbua- nonsl. Oxcun cepsl (1V).

CepHast kucnota. XMUMHUYECKHE CBOWCTBA pa30aBieHHOW M KOHIEHTPHUPOBAHHOW CEPHOW KHCIOTHI.
KagectBeHHast peakuus Ha Cyiab(ar- HOHBL. XHMHUYECKHE PEaKIUH, JIeKAlde B OCHOBE MOIYYCHUS
CepHON KHUCIIOTHI B IPOMBIIIICHHOCTH. [I[puMeHeHne cepHOi KUCIIOTHI.

Hemoncmpayuu. Annomponusi Kuciopooa u cepvi. 3HaKOMCMBo ¢ 00pazyamu nPupoOHsIX CYIbPUOOS,
cynbgamos.

Jlabopamopnsie onvimwi. Pacnosuasarnue cyivguo-, cyrvpum- u cyivpham-uoHos 6 pacmeope



Ipaxmuueckas paboma. Pewenue sxcnepumenmanvhvix 3a0ad no meme «Kuciopoo u cepay.

Tewma 5. Azot u pochop (9 1)

Aot u pocdop. [Tonoxenne B nepUOANIECKON CUCTEME XUMUYECKUX JIEMEHTOB, CTPOCHUE UX aTOMOB.
A30T, pusnueckre 1 XUMUYECKHEe CBOMCTBA, MOJIydeHUE U MpuMeHeHne. KpyroBopoT a3ora B mpupo/e.
AvMmuak. Ousznueckne U XMMHYECKHE CBOMCTBA, MoiydeHue, npuMeHerune. Coau aMMOHUSA. A30THas
KHCJIOTa U €€ cBoMcTBAa. OKHUCINUTENbHbBIE CBOWCTBA a30THOM KUCIOTHI. [loyueHne a30THOM KHUCIOTHI B
naboparopun. XWUMHYECKHE pEAKIMH, JIeKAIIUe B OCHOBE IMIOJYYCHUS Aa30THOH KHUCIOTHl B
npombinuieHHOCTH. [IpuMenenne. Comu. A30THBIE yA0OpEHUSI.

®ocdop. Amnorpornus. dusmdeckue W xumudeckue cpoictBa. Okcupg ¢dochopa (V). Docdopuas
KHCIIOTa, €€ COJIM U yI0OpeHUsl.

Hemoncmpayuu. Ilonyuenue ammuaxka u e2o pacmeopeHue 6 6oode. O3nakomnenue ¢ obpazyamu
NPUPOOHBIX HUMPAmos, gocghamos.

Jlabopamopnvie onvimul. Bzaumoodelicmaue coneti ammonus co werovamu. O3HaKomieHue ¢ a30mHbiMu
u pocghopnvimu yoobpenusmu.

Ilpakmuueckasa paooma NeS. Ilonyyenue ammuaka u uzyuenue €20 c0icma.

Pewenue 3aoau na onpedenenue maccosoii (00bEMHOU) 00aU BbIXOOA NPOOYKMA peaxyuu om
meopemuyecKu 803MOHCHO2O.

Tema 6. Yriiepon u kpeMHuU (8 )

VYrneponq u kpemHuid. [lojoxeHne B NEPUOJUYECKONW CHUCTEME, CTPOEHHUE aTOMOB. YTIIEpO/.
Amnorponus. @u3nuecKue U XUMHUYECKHE CBOWCTBA yriepoaa. AncopOuuns. YrapHblid ra3. YTIeKUCIbINA
ra3. YronpHas Kuciota u ee conud. KauecTBeHHas peakiusi Ha kKapOoHaT — HOHBL. KpyroBopor B
HIPUPOJIE.

Kpemuuii. Oxcua kpemuus (1V). KpemHueBast KuciioTa u e COJMH.

Crexuno. Llemenr.

Hemoncmpayuu. Kpucmaniuveckue pewiemku aimaza u 2epaguma. 3nakomcmeo ¢ obpazyamu
NPUPOOHBIX Kapbonamos u cunukamos. O3nakomienue ¢ pasiuyHviMu euoamu monauea. O3nakomnenue
C gudamu cmexia.

Jlabopamopuvie onvimul. O3HAKOMAEHUE CO CEOUCMBAMU U B3AUMONPEBPAUICHUAMU KAPOOHAMO8 U
2uopokapbonamos. Kauecmeennvle peakyuu Ha KapoboOHam- U CUTUKAM-UOHDL.

Ilpakmuueckaa paooma Ne6. Ilonyuenue okcuoa yznepooa (IV) u wu3syuenue ezo ceoiicme.
Pacno3nasanue kapoonamos.

Pewenue 3a0au ma eviuucnenue maccol unu 00vEMa NPOOYKMA peaxkyuu no U3BeCmHOU macce uiu
00bEMY UCXOOHO20 BeUecmBa, COOEPHCaAULe20 NPUMECHU.

Konumponvnas paboma Ne2 no meme «Hememanwy.

Tema 7. OGmue cBoricTBa MetayuioB (11 )

Meramnbl. [lonoxxeHne B NEPUOJUYECKOM CHUCTEME, CTPOEHUE aTOMOB. Meramindeckas CBS3b.
®dusnueckrue CBOMCTBA. Psiji akTMBHOCTH METaNIOB. CBOMCTBA MeTauioB. OOImue crocoObl MOTyUeHHUs.
CniaBbl METaJLIOB.

[llenounbie Metamnbl. [lonokeHne B NMEPUOAUYECKON CHCTEME, CTpOoeHHE atoMoB. Duszndeckue u
xumuyeckue cBorictBa. [Ipumenenue. Haxoxenue B npupoje.

[Ilenouno3emenbHbIE MeTAIITBL. [l0/I0)KEeHEe B IEPUOAUYECKOM CUCTEME, CTpOeHHE aTOMOB. Du3nueckue
u XxuMuueckue cporctBa. Ilpumenenue. Haxoxaenue B npuponae. Maruuii v KaJblUi , UX BaXKHEUIINE
coenuHeHHS. JKECTKOCTh BOJIBI M CIIOCOOBI €€ YCTPAHCHHUS.

Amomunuii. [lonoxenue B NEPUOJUYECKON CUCTEME, CTPOEHUE aTOMOB. PU3MUECKUE U XUMUYECKHE
coiictBa. Ilpumenenue. Haxoxnenue B npupoae. AMPOTEPHOCTh OKCHJIA U TUAPOKCUAA aTFOMUHUS.
Kenezo. Ilonoxkenne B MEPUOAUYECKON CHCTEME, CTPOEHHE aTOMOB. PU3MUECKHE U XUMHUYECKUE
corictBa. IIpumenenue. Haxoxxmenue B mnpupoae. BaxHelnne coeaMHEHHs Kee3a: OKCHUIBI,
ruapokcuabl u conu sxenesa (1) u xenesa (111). KauectBennas peakius Ha HOHBI.

Jemoncmpayuu. 3nakomemeo ¢ obpasyamu 8axiCHeUwUx coneti Hampus, Kaaius, NPUpoOHbIX COeOUHEeHUL
Kanvbyus, pyoamu dxcene3d, cOeOUHeHUaAMU antoMunus. Bzaumooelicmaue wenoyHuvlx, wenouHo3emenbHbIxX
Memannos u antomunus ¢ 600ou. Cocueanue dceneza 8 KUCI0pooe U Xope.



Jlabopamopnvie onvimvi. [lonyuenue 2udpoxcuoa anoMuHus u 63aumooelucmeue e2o ¢ KUCIOmamu u
wenoyamu. Ilonyyenue eudpokcuoos oceneza(ll) u (II) u e63aumodelicmsue ux c Kuciomamu u
wenouamu.

Ilpakmuueckasa padoma Ne7. Pewienue skcnepumeHmanwvhvix 3adau no meme «Memannvl u ux
coeouHenun.

Konmponvnaa pavoma Ne3 no meme «Obugue ceoiicmea memannoe»

Pa3nea 3. Kpatkuii 0030p BaskHelIIMX OPraHU4eCKUX BellecTB.
[Ipenmer opranumveckoid xuMuu. Heopranuueckue u OpraHMYECKHE COCAMHEHHUA. YTIJEPOJl — OCHOBA
XHU3HH Ha 3emiie. OcCOOEHHOCTH CTPOCHUS aTOMa YIiiepo/ia B OPraHMYECKUX COSIMHEHUSX.
VYrnesopoponsl. IlpenenbHbie yriaeBogoponabl. MertaH, 3TaH, mpomnaH. CTpyKTypHble (GOpPMYIIbI
yIJIeBOAOPOAOB. ['OMOJOTHUYECKUI psii TpeAenbHBIX YIIeBOAOPOAOB. lomosorn. ®usnueckue u
XUMHUYECKHE CBOMCTBA MpeleibHBIX YIIeBOIOpoAoB. Peakiuu ropenue u 3amenienus. Haxoxaenue B
npupoje. IIpumenenue.
HenpenenbHble yrieBoopoabl. DTUICHOBBIN Pl HENPEIEIbHBIX YIIIEBOAOPOIOB. DTHIIeH. OU3ndecKue
U XUMHUYECKUME CBOWCTBA 3TwiecHa. Peakuus npucoenuHeHusa. KadecTBeHHble peakiuu. Peakuus
nonuMepuzanuu. [lomstunen. [lpumenenue stunena.
ALeTUIIEHOBBIN P HEMIPeIeNbHbIX YIIIeBOA0poaoB. AneTuieH. CBolicTBa aneruineHa. [Ipumenenue.
[IpousBonubie yriaeBomopoaoB. KpaTkuii 0030p OpraHm4ecKuX COEIUHEHUMN: OJIHOATOMHBIE CIHUPTHI,
MHoroaToMHBIE COUPTHI, KAPOOHOBBIE KUCIOTHI, CII0XKHBIE 3(DUPBI, )KUPBI, YTIIEBOAbI, AMUHOKHCIIOTHI,
Oenku. Posib GeNKOB B opraHusme.
[lonaTHEe O BBICOKOMOJIEKYJSIPDHBIX BemecTBax. CTPyKTypa MOJMMEpPOB: MOHOMEp, IIOJHUMED,
CTPYKTYpPHOE 3BEHO, CTETICHb MouMepHu3anuu. [lonusTuieH, moaunponuieH, HOJTUBUHUIXIOPHI.
Hemoncmpayuu. Mooenu monexyn opeanuieckux coeOuHeHutl, cxemvl, madIuybl.
LI'openue y2n1e8000po006 u obHapyicenue npooyKmos ux 20peHus.
Obpasywl Heghmu u nPOOYKMo8 ux nepepadomru.
Buoeoonwvimul no ceoticmeam ocHo8HbIX K1ACCO8 Geujecms.
Pacuemnvie 3a0auu. Ycmanosenenue npocmetiwen gopmynvt ewecmea No  Macco8blM  OOJAM
9/1eMEeHMO8.

Kpurtepuu onenku 06pa3oBaTeibHbIX Pe3yJIbTaTOB.

Pesynmpratel  00y4eHHMS XUMHH JIOJDKHBI ~COOTBETCTBOBaTh OOIIMM  3ajgadaM TpeaMera |
TpeOOBAHUSAM K €r0 YCBOEHHUIO.

Pesynprarel 0OyueHHs OIIEHWBAIOTCS MO TNATHOAIBHOH cucteMe. [lpu OleHKE YYUTHIBAIOTCS
CIIeYIOIINE KaUeCTBEHHBIE I0KA3aTENIN OTBETOB:

- IIyOMHA (COOTBETCTBUE U3yUEHHBIM TEOPETHUECKUM 0000IIEHUSIM);

- OCO3HAHHOCTh (COOTBETCTBME TpeOyeMbIM B MporpaMMe YMEHHSIM MPUMEHATh IOJy4YEeHHYIO
HMH(}OPMALINIO);

- IOJIHOTA (COOTBETCTBUE 00BbEMY IPOTrpaMMbl U HHPOPMALIUU YUEOHHKA).

[Ipu olleHKE YYMTBHIBAIOTCS YWCIO W XapaKTep OIMMOOK (CYIIECTBEHHBIE WJIM HECYIIECTBEHHBIE).
CymiecTBeHHble OIIMOKM CBS3aHbl C HEJNOCTATOYHOM TJIyOMHOW UM  OCO3HAHHOCTBIO OTBETa
(HampuMep, YYEHHWK HEMPaBHIBHO YKa3al OCHOBHBIC TNPU3HAKW IIOHSTHH, SBICHWUH, XapaKTepHbBIE
CBOWCTBa BEIIECTB, HEMPAaBUIBHO COHOPMYJIHMPOBAT 3aKOH, NPAaBWIO M T.I. WJIM YYEHUK HE CMOT
MPUMEHUTHh TEOPETUYECKHE 3HAHWS Ui OOBSICHEHWS W TIPEACKA3aHUs SBICHUH, YCTaHOBIICHHUS
MIPUYMHHO-CJIE/ICTBEHHBIX CBSI3€H, CPaBHEHUS M KJIacCU(pHKAIMK sABJICHUN M T. 1.). HecymecTBeHHbIe
OMMOKH ONpENeNSFOTCS HETMOJNHOTOW OTBeTa (Hampumep, YOYIICHHEe W3 BUAAa KaKOTro-JIH0o
HeXapaKTepHOro (akra Npu OMHMCAHUM BellecTBa, mpouecca). K HUM MOXKHO OTHECTH OIOBOPKH,
OIIMCKH, TOTYIIEHHBIE 10 HEBHUMATEIHLHOCTH (HaIpuMep, Ha JiBa U 0oJiee ypaBHEHHS PEaKIHid B TTOJTHOM
MOHHOM BHJI€ JIOIYIIIEHA 0/IHA OIIMOKa B 0003HAYEHUH 3apsa HOHA).

PesynmpTarel  0OydeHHs TIPOBEPSIOTCS B TPOIECCE YCTHBIX M MUCHBMEHHBIX OTBETOB
y4aluxcs, a TakXKe MPU BBIMOJIHEHUH UMU XUMHUYECKOTO AKCIIEPUMEHTA.
OuneHka TeopeTH4ecKMX 3HAHUH
Ommemxa «5»:
OTBET TIOJIHBIA ¥ MPABWIBHBIA Ha OCHOBAHWW M3YYCHHBIX TEOPHUH; MaTeprall U3JI0KEH B ONpEACTICHHON
JIOTHYECKOW MOCIEI0BATENbHOCTH, IMTEPATYPHBIM SI3bIKOM; OTBET CAMOCTOSTEIIbHBIM.
Ommemxa «4»:




OTBET MOJIHBIM U MPABUJILHBIA HA OCHOBAaHWU M3YYEHHBIX TEOPHl; MaTepUall U3JI0)KEH B OMPEACICHHOMN
JIOTUYECKOW TIOCTIEOBATEIBHOCTH, MPH ITOM JOMYIICHBI

JIBE-TPH HECYIIECTBEHHBIE OIMUOKH, UCTIPABIICHHBIE TIO TPEOOBAHUIO YUUTEIIS.

Ommemka «3»:

OTBET TOJHBIM, HO MPU ITOM JOMYIIEHA CYIIECTBEHHAs OIIMOKAa WM OTBET HEIOJIHBIN, HECBS3HBIM.
Ommemka «2x»:

MIpU OTBETE OOHAPY)KEHO HEMIOHMMAaHHUE YYaIllUMCS OCHOBHOTO COJEP)KaHHS Y4eOHOTo MaTepHayia WIIH
JIOTYIIIEHBI CYIIECTBEHHBIC OIIMOKH, KOTOPBIC YYAIIUHCS HE MOXET HCIPABUTh MPH HABOMISIIUX
BoIpocax yuurtedss. Ommemka «I». OTCYyTCTBUE OTBETA.

OneHka YKCIEPUMEHTAIBHBIX YMEHUIt

OreHka CTaBUTCS HA OCHOBAaHUH HAOJIIOICHHS 32 yJalTUMCs U IMCbMEHHOTO OTYeTa 3a padoTy.
Ommemka «5»:

paboTa BBITIOJIHEHA TMIOJHOCTHIO M TPABWIBHO, CJEJaHbl IPABWJIbHBIC HAONIOACHUS UM BBIBOJIBI;
JKCIIEPUMEHT TMPOBEJIEH IO IUTAHYy C YYE€TOM TEXHUKH O€30MacHOCTH | TMpaBui paboOThl C
BEIIECTBAMH M 000PYT0BaHHUEM; MPOSBICHB OPraHW3AIMOHHO-TPYJIOBbIE yMEHHUS (ITOIEPKUBAIOTCS
gucToTa pabovyero Mecra W MOPSIOK Ha CTOJIe, 3KOHOMHO HCIOJIB3YIOTCS PEAKTHBBI).

Ommemka «4»:

paboTa BBITIOJHEHA MPABWIBHO, CJACIAHBl IMPABHIbHBIC HAOMIONCHWS W BBIBOABI, HO TIPH 3TOM
SKCIIEPUMEHT IMPOBEJIEH HE IMOJHOCTHIO WM JOMYIIEHbl HECYIIeCTBEHHbIE OIIMOKH B paboTe ¢
BEIIECTBAMH U 000PYIOBAHHUEM.

Ommemra «3».

paboTa BBIMTOJIHEHA NPABWJILHO HE MEHEE YeM HAIOJIOBMHY WJIM JIOMYIICHA CYIISCTBEHHAs OIIMOKA B
X0JIe OJKCIEpHMEHTa, B OOBSICHECHUH, B OG(OpPMIICHHH pPaOOThI, B COOJIOJCHUU MPABHJI TEXHUKH
Oe3omacHocTH TIpu paboTe ¢ BelmecTBAaMH H  OOOpYIOBAaHUEM, KOTOpash HCIPABISCTCS TI0
TpeOOBaHUIO YUUTEIS.

Ommemka «2x»:

JIONyIIEeHbl 1Be (M 0OoJiee) CyIIeCTBEHHbIE OIIMOKM B XOAE OKCIEPHUMEHTa, B OOBSICHEHUU, B
oopmileHHH padOThI, B COOJIOJCHUU MPABWJI TEXHUKHA OE30MACHOCTH MpHU paboTe ¢ BEIIeCTBaMHU
1 000pyZOBaHKEM, KOTOPBIEC YUAILIUICS HE MOKET UCIIPABUTh JaXke M0 TpeboBaHUIO yuutens. Ommemka
«I»: paboTa HE BBITIOJHEHA, Y YUAIerocs OTCYTCTBYIOT SKCIIEPUMEHTAIILHBIC YMCHHSI.

Ouenka yMeHH# pemiaTh IKCIEPUMEHTAIBHBIE 32/1a4H1

Ommemka «5x»:

IJIaH PEIIeHUs COCTaBlieH MPABUIBHO; MPABWJIBHO OCYIIECTBICH MOAOOP XMMHUYECKUX PEAKTUBOB M
000pyI0BaHUs; TAHO TIOJIHOE OOBSICHEHHE U CJIeTIaHbl BHIBO/IBI.

Ommemra «4».

IUIAH PEIICHUs COCTaBJieH TMPABUJILHO, MPABWIBHO OCYIISCTBICH IMOA00p XHMMHUYECKUX PEAKTUBOB M
o0opynoBaHus, MPU STOM JOMYIIEHO HE OoJiee IBYX HECYIIECTBEHHBIX OMIMOOK B OOBSICHEHUU U
BBIBOJIAX.

Ommemka «3».

IJTAH PEIICHUs COCTaBJICH MPABWIIHHO; MPABIWIIBHO OCYIIECTBICH IMOA00p XWMHYECKUX PEAKTHBOB U
o0Opy/noBaHus, HO MOMYyIIEHA CYIIECTBEHHAs OINOKA B OOBSICHEHUH U BHIBOJAX.

Ommemka «2»:

JomnyiieHbl 1Be (M Ooliee) CyIIeCTBEHHBIE OIMMOKKM B IUTAHE pEIICHHs, B MOAOOpPE XUMUYECKUX
PEaKTUBOB M 00OPYIOBaHUS, B OOBSICHEHUH U BBIBOJAX.

Ommemka «1x»:

3aJ1ava He pelieHa.

OueHka yMeHH# peliaTh pacyeTHbIe 3a1a4u

Ommemka «5»: B JIOTHYECKOM PACCYXXJICHHH W PEIICHUU HET OMIMOOK, 3a/1a4a pelleHa parfioHaTbHBIM
CII0COOOM.

Ommemka «4»: B JTOTUIECKOM PACCYKJICHUW M PEIICHWH HET CYIMECTBEHHBIX OMMOOK, HO 3aaada
pelieHa HepalMOHABHBIM CITIOCOOOM WJIH IOMYIIEHO He 0oJiee ABYX HECYIIIECTBEHHBIX OIIUOOK.
Ommemka «3»: B JIOTHYECKOM PACCYKJICHUU HET CYIMICCTBEHHBIX OMMUOOK, HO JOMYIIECHA CYIIeCTBEHHAS
omMOKa B MAaTEMaTUYECKUX pacueTax.

Ommemka «2»: AMEIOTCS CYIIECTBEHHBIC OIMMOKH B JIOTUIECKOM PACCYKJICHUHU U PEIICHUH.

Ommemxa «1»: 3an1a4a He peIlICHA.

OuneHka NMCbMEHHbIX KOHTPOJIbHBIX PadoT




Ommemxa «5»: OTBET MOJHBIN U MPAaBUJIbHBIN, BO3MOXHA HECYIIIECTBEHHAS OIINOKA.

Ommemka «4»: OTBET HETIOJIHBINA WX JIOMYIIEHO HE O0Jiee IBYX HECYIECTBEHHBIX OLIHOOK.

Ommemxa «3»: paboTa BBIIIOJIHEHA HE MEHEE YeM HaIOJIOBUHY, JAOIYIIEHA OJIHA CYIIECTBEHHAs OInOKa
Y JIBE-TPU HECYIICCTBEHHBIE.

Ommemxa «2»: paboTa BBINOJIHEHA MEHEE YeM HAIOJIOBUHY WM COACPKUT HECKOJbKO CYIIECTBEHHbIX
OLIMOOK.

Ommemxa «1»: paboTa He BBIIIOIHEHA.

[Ipy oOIeHKE BBIMOJIHEHUS MUCHMEHHOW KOHTPOJBHOH padoThl HEOOXOIUMO YYUTHIBATH
TpeboBaHus eAMHOTO OopdhorpaduIecKkoro pexuma.

OTMeTKa 32 UTOTOBYIO KOHTPOJIBHYIO pPabOTy KOPPEKTHUPYET MPEANISCTBYIOIIME OTMETKH 32
YeTBEpTh, MOJIYroue, ro1l.

Onenka TecToBbIX padoT.

Tectbl, cocrosiiie W3 MATH BOMNPOCOB MOXKHO HCIIOJNB30BAaTh IOCHE HM3YYEHHUS KaXKIIOTo
Matepuana (ypoka). Tect uz 10—15 BompocoB ucnonb3yercs Ui NEPUOJUUYECKOr0 KOHTpost. TecT u3
20—30 BonpocoB HEOOXOIMMO HCTIONIB30BATh JIJIsl MTOTOBOTO KOHTPOJIS.

[Ipu orleHMBaHMU UCTIONB3YETCS CIIEAYIOUIAs IIKaja: A TECTa U3 MATH BOIPOCOB

* HET OIIUOOK — OIIEHKA «5»;

* 0JIHA OIIMOKA - OIICHKA «4»;

* IB€ OLIUOKU — OLIEHKA «3»;

* TpH OIIUOKH — OLIEHKA «2».

Jns Tecta u3 30 BOonpocoB:

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

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

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

* MEHbIIE 12 NpaBUIbHBIX OTBETOB — OLICHKA «2».

Ouenka pedepara.

Pedepart onenuBaeTcs mo clieayromuM KpUTEPUsIM:

* coO0IeHNe TpeOOBaHUH K €ro 0(OPMIICHHUIO;

* HEOOXOJAMMOCTh M JIOCTATOYHOCTH JJISi PACKPBITHS TEeMbl NPUBEIEHHOW B TekcTe pedepara
nH(popMaLuu;

* yMEHHE 00yJaromierocss CBOOOTHO HU3JlaraTh OCHOBHBIE HJIEH, OTPasKEHHBIE B pedepare;

* CIIOCOOHOCTH 00YYaIOIIErocs MOHITh CYTh 33/1aBa€MbIX YIEHAMH aTTECTAllMOHHON KOMHCCHUU BOIIPOCOB
1 chOpMyIUPOBATH TOUHBIE OTBETHI HA HUX.




TEMATHYECKOE INTAHUPOBAHHME.

Ne Tema ypoka Koua-Bo
ypoKa 4yacos
1 2 3

IloBTOpEeHHE OCHOBHBIX BONPOCOB Kypca 8 kiaacca (54.)
1 [lepuoauueckuii 3aKOH U NepuouUeckas cucrema xuM. snemMeHToB 1. 1. Menaeneesa B 1
CBETE CTPOCHHUS aTOMOB
2 Xumuyeckas cBsizb. CTpoeHHE BellecTBa 1
3 OCHOBHBIE KJIacChl HEOPTAaHUYECKUX COCTUHEHUI: UX COCTaB, KJIacCU(UKaIUI 1
4 OcCHOBHBIE KJIaCChl HEOPTAaHUYECKUX COCMHEHUMN: X CBOMCTBA 1
S) Pacuérbl 10 XMMHUYECKUM YPaBHEHUSIM 1
Pasznes 1. MHoroo0pa3ue xumudeckux peaxkuuii (18 1)
6 Tema 1. Knaccugurxayus xumuueckux peaxyuii (6 4) 1
OKHCITUTENbHO-BOCCTAHOBUTEIBHBIE PEAKITUH.
7 Peakuuu coennHeHus:, pa3noKeHus, 3aMeIIeHUs 1 OOMeHa ¢ TOUKH 3PEHHUsI OKUCIICHUS U 1
BOCCTaHOBJICHHSI.
8 TernnoBoit 3 PexT XuMuIecKnX peakiuii. IK30- U SHAOTEPMHUECKHUE PEAKITHH. 1
9 CKOpOCTh XMMHYECKHX peakiuil. [lepBoHauabHbIe TPEICTABICHUS O KaTaJIN3e. 1
10 IIpakTuyeckas pabora Nel. U3yueHue BJIMSIHUSA YCJIOBHI MPOBeIeHUS] XUMHYECKOM 1
pPeaKIuH HA eé CKOPOCTh.
11 OO6partumbie U HeoOpaTuMble peakiuu. [loHaTHE 0 XMMHYECKOM paBHOBECHUHU. 1
12 Tema 2. dnexkmponrumuyeckas ouccoyuayus (12 u) 1
CyHIHOCTB mpoI1iecca AEKTPOIUTUIECKON TUCCOLUAIUH.
13 | DuexTpoauTHYEeCcKast JUCCOIMALINS KUCIOT, OCHOBAHUHN H COJIEH. 1
14 Cna0ble ¥ CUITbHBIE JIEKTPOIUTHL. CTETICHb UCCOIMAIINN. 1
15-16 | Peakuuu noOHHOTO OOMEHa M ycloBHs UX npoTekanus./I.O. Ne 1. Peakyuu obmena medxcoy 2
pacmeopamiu 21eKmpoIumos
17-18 | Xumuyeckue cBOMCTBA OCHOBHBIX KJIACCOB HEOPTAaHHMUECKUX COCTUHEHHI B CBETE 2
NPECTaBICHUN 00 IEKTPOIUTHUECKON UCCONUAINH U OKHCIUTEIHHO-
BOCCTAHOBUTENBHBIX PEAKIIUsX.
19 ['unponu3 coneit. 1
20 | IIpakTuuyeckas padora Ne2. PemieHue 3kcnepuMeHTAIbHBIX 32/1a4 110 TeMe 1
«CBoiicTBa KHCJIOT, OCHOBAHH U coJIel KaK YJIeKTPOJUTOBY.
21 | Pacuémul no ypasHeHusm Xum. peakyuti, eciu 0OHO U3 8eujecms OaHo 8 u3ovimke. 1
22 O06o0611eHne u cucreMaTu3aius 3HaHui o TeMam «Knaccupukanus XUMHIEeCKUX 1
peaxImiiy u «DIEKTPOITUTHIECKAs TUCCOIUAITIS.
23 KonTpoubnas padora Ne 1 mo remam «Kinaccnpukanus XuMHIeCKHX peaknuiin» u 1
«DNAeKTPOJUTHYECKAS AUCCOLHAMAY.
Pa3nes 2. Muoroo6pasue Bemects (38 4)
24 Tema 3. I'anocenwvt (4 u) 1
OO6mrast xapakTepucTHKa HeMeTa/uloB. [lono)keHue raloreHoB B IepuOINIecKOi Tabmule
U CTpoeHHe ux aroMoB. CBoIiCTBa, OJyYeHHE U TPUMEHEHHE rajoreHoB. Xiop.JI. O. Ne 2.
3uaxomemeo c obpazyamu npuUpoOOHBIX COCOUHEHUN HEMEMAIL08 (XI10pudamu,
cynbhuoamu cyrbhamamu, HUMpamamu)
25 | XJI10poBOJOPOJI: MOJIyYE€HUE U CBOWCTBA. 1
26 Consinas kucnora u e€ conu./1.O. Ne 3. Kauecmeennas peakyusi Ha X10puo-uoH 1
27 IIpakTyeckas padora Ne3. [losrydyeHue cOJIAHON KMCIOTHI M H3y4YeHHeE €€ CBOMCTB. 1
28 Tema 4. Kucnopoo u cepa (6 u) 1

ITonoxenue KHCJIOpOJa U CCPLI B HGpHOI[PI‘-IGCKOfI CHUCTEMEC XMMHUYCCKHUX OJICMCHTOB,




cTpoeHue ux aromoB. Cepa.

29 CepoBonopon. Cynbhussi. 1

30 Oxkcup cepsl (IV). Cepaucrast kucioTa v €€ CoJu. 1

31 Oxkcup cepsl (V). Cepnas kucnora u e€ conu./1.O. Ne 4 1
— HeKomopble XuM. C80UCMBA CePHOU KUCIOMbL,
- KaQYecmeeHHAs peakyus Ha CYibGam-uon

32 OKHUCIUTENbHBIE CBOMCTBA KOHIEHTPUPOBAHHON CEPHOM KUCIIOTHI. 1

33 | IlpakTuyeckas padora Ned.PeneHne 3KciepuMeHTAJIbHBIX 32124 10 TeMe 1
«Kucsopona u cepay.

34 Tema 5. Azom u ¢pocghop (9 u) 1
[Tonoxxenue a3zota u hocdopa B IEPUOAUYECKON CHUCTEME XUMUYECKUX JIEMEHTOB,
CTPOEHHUE UX aTOMOB. A30T: CBOWCTBA U IPUMEHEHHUE.

35 AMMuak. @u3nyeckue 1 XuMuueckue ceoicTna. [lonyuenue u npumeHeHue. 1

36 | IlpakTuyeckas padora Ne5. [TosryueHne aMMHaKa U N3y4eHHe ero CBOMCTB. 1

37 Conu ammonus./l O. Ne 5. Pacnosnaganue KamuoHo8 AMMOHUSL. 1

38 | Pewenue 3a0ay Ha onpedeneHue mMaccosou (06bEMHOLL) 00U 8bIX00a NPOOYKMA peaKyuu 1
om meopemuieck 03MONCHO2O

39 A30THas KUCJIOTA. 1

40 Comnu a30THOM KUCIOTHI. A30THBIE YA0OpEHUSI. 1

41 Dochop. Amnorponus dochopa. CporictBa dhocdopa. 1

42 | Okcun pocdopa (V). @ochopnas kucnora u e€ conmu. Docdopusie ynodpenus./I. O. Ne 6. 1
3nakomcmeo ¢ MuHepanbHbiMU YOOOPEeHUAMU

43 Tema 6. Yenepoo u kpemnuti (8 u) 1
[TonoxeHue yriepojia ¥ KPeMHHUsI B IEPUOIUIECKON CUCTEME XUMUYECKHIX AJIEMEHTOB,
CTPOCHHE UX aTOMOB. YTJIEPO.

44 YrapHblii Ta3, CBOMCTBA, GU3HOJOTHUECKOE JCHCTBUE HA OPTraHU3M. 1

45 | Yruekucnblil ra3. YrosibHas Kuciota u e€ coiau. Kpyrosopor yriepoza B npupoje.Jl. O. 1
Ne 7. Pacnosnasanue kapOOHaAm-uoHos.

46 | IlpakTuueckasi padora Ne6. [loayuenne okcuaa yriaepoaa (IV) u usydenue ero 1
cBoiicTB. Pacno3naBanue KapooHATOB.

47 KpemHuii u ero coennnenus. CuankaTHas IpOMBIIUIEHHOCTh. JI. O. Ne 8. IIpupoonvie 1
CUTUKAMbL

48 | Pewenue 3a0a4 Ha 8bIYUCTEHUE MACCHL UTU 00BEMA NPOOYKMA PEaKyuu no U38eCmHou 1
macce unu 06vEMY UCXOOHO20 8eecmed, co0epICaueco npumecu

49 O6o00611eHMe U cucTemaru3aius 1no reMe «Hemeramisny 1

50 KonTpoJsbHas padora Ne2 no teme «Hemerayiibny. 1

51 Tema 7. Obwue ceoticmea memannos (11 u) 1
O6mas xapaktepuctuka metamioB. Gusnueckue cBoiicTBa. CraBbl MeTamioB./I O. Ne 9.
3naxkomcmeo ¢ obpazyamu Memaiios u cniasos (paboma ¢ KOANEKYUsIMU)

52 | HaxoxeHue MeTajuioB B IPUPOJIE U 001He criocoObl ux nonydenus. [lonstue o 1
Metamuryprun. JI. O. Ne [(). BeimecHenue 00H020 Memania Opyeum u3z pacmeopa coiu

53 XHUMHYECKHE CBOMCTBA METAJUIOB. DIIEKTPOXUMUYECKHUN PSAJT HAIPSIKEHUN METAIJIOB. 1

54 ILlenouHbIe METAILITBL. 1

55 | Maruuii. lllenoyno3emensHble MeTamIbl. JKeCTKOCTb BOJIBI U CIIOCOOBI €€ yCTpaHEHUs!. 1

56 | Amromuanii. Haxoxnenue B mpupoze. CBoiicta amomunus. JI. O. Ne 1 1. 3uakomcmeo ¢ 1
COeOUHEHUAMU ATIIOMUHUSL

57 Keneso. Haxoxxnenue B mpupose. CBoWCcTBa xemnes3a. 1

58 Coenunenus xenesa. JI. O. Ne [2. 3nakomcmeo ¢ pyoamu xceneza 1

59 IIpakTuyeckas padora Ne7. Pemenune ykcnepuMeHTAJIBLHBIX 32124 110 TeMe 1

«MeTaJiIbl U UX COeTUHEHHSD).




60 0O000mmenne u cucreMarTu3ais 1o reme «OO0Ire CBOMCTBA METAJLUIOBY 1
61 KonTposbHas pabora Ne3 no teme «O01mme cBOMCTBA METALJIOB 1
Pa3nen 3. Kparkuii 0630p BaxHeil X oprannyeckux BemniecTn (74)
62 Opranuueckasi XUMUsl. 1
63 | YraeBomoponsl. JI. O. Ne 13. 3uaxomcmeo ¢ yeném, Hegpmuio, npoOyKmamu nepepadbomxu 1
64 | Kucnopojacoaepskaiiyue OpraHMueCKUe COSTMHEHHS: CITUPTHI, KApOOHOBBIE KHCIIOTHI, 1
CJIOXKHBIC Y(PUPHI, KUPBI, YTIICBOIBI.
65 AMHWHOKHUCIIOTHI. beku. 1
66 | [Tomumeps. 1
67 HroroBasi KoHTpoJibHasi paGoTa Ne 4, 1
68 | Ob6obmaronmii ypok 1




