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IHosicHuTeIbHASA 3aNIUCKA
Pabouast mporpamMma cocraBiieHa Ha OCHOBE TpeboBaHui K pesyinbTaTtam ocBoeHuss OOIT COO.
N3yuenue xumMuu B crapiieii mkoje Ha 6a30BOM YpOBHE HAIIPABJICHO HA JOCTHXKCHHUE CIICTYIONINX HeJIeH:

® OCBOCHHE 3HAHMH O XMMHUYECKOH COCTaBIAIOLIEH €CTECTBEHHO-HAyYHOM KApTHHBI MMpa, BaKHEHIIMX XUMMUYECKUX IOHATHUSAX, 3aKOHAX U
TEOpUsIX;

e OBJIajIeHHE YMEHHMSIMHU NIPUMEHATH [10JyYEHHbIE 3HaHUA J1UIs1 OOBSICHEHUS Pa3HOOOPA3HbIX XMMHUUYECKHUX SBJICHUM U CBOMCTB BEILECTB, OLECHKU
POJIM XMMHUU B Pa3BUTHUH COBPEMEHHBIX TEXHOJIOTUI U [TOJIyYEHUH HOBBIX MaTEPHUAJIOB;

® Pa3BUTHUEC I103HABATCJIBbHBIX HMHTCPECOB W HHTCIIICKTYaJIbHBIX CIIOCOOHOCTEH B mponecce CaMOCTOATCIBHOI'O HpI/IO6peTeHI/I${ XUMHNYCCKHX
3HAHWI C MCIIOJIb30BaHUEM Pa3IMIHBIX UCTOYHUKOB HHq)OpMaHHH, B TOM YHUCJIC KOMIIBIOTCPHBIX;

® BOCIIMTAHHE YOEKIEHHOCTH B IO3UTUBHOM PONM XUMHUU B KH3HU COBPEMEHHOTO OOIIECTBa, HEOOXOIMMOCTH XUMHYECKH T'PaMOTHOTO
OTHOIIEHHUS K CBOEMY 3/I0POBbIO U OKPYXKaloIIel cpesie;

¢ IpUMEeHEHNe MOJTYyYeHHBIX 3HAHUI M YMeHUil U1 0€301acHOr0 MCIOIB30BAaHUS BEIISCTB U MATEPHANIOB B OBITY, CEITbCKOM XO3SHCTBE M Ha
MIPOM3BOJICTBE, PEIICHUs MPAKTUYECKUX 3a/ad B IOBCEIHEBHOH >XU3HU, MPEAYNPEKIACHHS SBICHUIH, HAHOCAIIUX BpEd 3J0POBBIO UeEJIOBEKa U
OKpY>Karollen cpefie.
®opMbl OpraHu3alnuu 00y4YeHusi: UHIMBUyalbHas, MapHas, TPYNIoBasi, UHTEPaKTHUBHASI.

OCHOBHEBIE 3a0auu HU3YUCHUS XUMHU B HIKOJIC:

v ¢opmuposams 'y o0y4arOUUXCsi YMEHUS BUIETh U MOHUMATh LIEHHOCTh OOpa30oBaHUs, 3HAYUMOCTh XHMHUYECKOTO 3HAHUS IS KaXKIOTO
YeloBeKa HE3aBUCHUMO OT €ro MpodeCCHOHATBHON ASSITENFHOCTH;

v ¢dopmuposams TPENCTABICHUS O XWMHUYECKOW COCTABJISIIOIIEH €CTECTBEHHOHAYYHOW KApTUHBI MUPA; YMEHHS OOBSICHATH OOBEKTHI W
IIPOLECCHI OKPYKAIOLIEH NEMCTBUTEIBLHOCTH, UCIIONB3YS IS 3TOI0 XUMUYECKUE 3HAHUS,

v 06nadesams METOJIaMH HAYYHOTO TIO3HAHUSA NIl OOBSICHEHHS] XUMHUYECKUX SIBJICHUN M CBOMCTB BEIIECTB, OIICHKH POJIM XUMUU B Pa3BUTUHU
COBPEMEHHBIX TEXHOJIOTUH U NTOJIYYEHUH HOBBIX MaTEPUAJIOB;

v 6ocnumulgams yOXKIACHHOCTh B MO3UTUBHOM PO XUMHH B KU3HH COBPEMEHHOTO OOIIECTBA, HEOOXOAUMOCTH TPAaMOTHOTO OTHOIIEHUS K
CBOEMY 3JI0POBBIO U OKpPYKarOLIEH Cpelie;

v npuMeHaAmy TOJNyYeHHblE 3HAHWU s O0e301acHOr0 HCIOJIb30BAHMS BEIIECTB M MaTepUaloB B OBITY, CEIbCKOM XO3SHCTBE M Ha
MIPOU3BOJACTBE, PEUICHUs NPAKTHUYECKUX 3a1a4 B IOBCEIHEBHOM XWU3HHU, NPEAYINPEKICHHUS SBICHUN, HAHOCALIMX BpPEX 3J0POBBI0 UEIOBEKA U
OKpYKarolleu cpene;

v paszeueams TO3HABATEIbHbIE WHTEPECHI, MHTEJJIEKTYyalbHbIE M TBOPUYECKHE CIIOCOOHOCTH yYallUuXCs B MPOIECCe U3YUYCHHUS UMU
XAMHUYECKOW HAYKH U €€ BKJIaJla B COBPEMEHHBI HAYYHO-TEXHUYECKUI MTPOTPECC;

v Gopmuposams BaxHEUIINE JOTMUECKUX OIMEpaluii MBIIUICHHUs (aHAIW3, CUHTE3, 0000IeHrne, KOHKpPETHU3alus, CpaBHEHUE U Ap.) B
MPOILIECCE MTO3HAHUS CHCTEMbI BYKHEUIIINX MOHATHHI, 3aKOHOB U TEOPHUIl O COCTaBE, CTPOEHUH M CBOMCTBAX XUMHUYECKUX B € [ € CTB ;

v ognadesamv  KIIOUYEBBIMA  KOMIETEHIUsSMU  (yuyeOHO-MO3HABAaTENbHBIMU,  HH()DOPMAIMOHHBIMH,  I[EHHOCTHO-CMBICIOBBIMH,
KOMMYHUKATUBHBIMH).



Metoabl 00yueHus:

ITo nCTOYHUKY 3HAHMI: CIIOBECHBIE, HAIISAHBIE, TPAKTUUYECKHUE;

[To ypoBHIO MO3HABATEIHHOW AKTUBHOCTH: MPOOJIEMHBIN, YAaCTUIHO-TIOUCKOBBIH, 00BSICHUTETHHO-UILTIOCTPATUBHBIN;

[To mpuHIMIY pacuJICHSHHs WJIM COSAMHEHUS 3HAHUI: aHAIUTUYECKHUH, CAHTETHUCCKUH, CPaBHUTEIIbHBIN, 0000IIAr0 NI, KJIaCCU(UKAITMOHHBIM.
TexHosornu 00yueHusi: MHAMBU1yaJIbHO-OPUEHTUPOBAHHAsA, pasHOypoBHeBas, IKT.

ANENENENAN

OO0mas xapakTepucTUKa y4e0HOr0 nmpeamera.

OCHOBHBIMU IIPOOJIEMAaMU XMMHUU SIBJISIFOTCS M3YYEHHE COCTaBa U CTPOCHHUS BELIECTB, 3aBUCMMOCTH MX CBOWCTB OT CTPOCHMsI, KOHCTPYHPOBaHUE
BEILIECTB C 33JIaHHBIMU CBOMCTBAMM, HUCCIEAOBAaHUE 3aKOHOMEPHOCTEM XMMHUYECKHMX IIPEBPAIICHUM W ITyTEH YIPAaBICHUS MMM B LEIAX IOJIY4YCHHS
BEILECTB, MaTEPUAIIOB, DHEPIUHU.

[TosTomy B paboueii mporpamme 1Mo XMMHH HAIIUTH OTPasKEHNE OCHOBHBIE COIEP)KATENIbHbIC JTMHUU:

* «Beuyecmeo» — 3HaHUS O COCTaBE U CTPOEHUM BELIECTB, UX BaXKHEHIINX (PU3MYECKUX U XUMUYECKHX CBOMCTBaX, OMOJIOIMYECKOM JAECHCTBUM;

* «Xumuueckan peakyua» — 3HaHUs 00 YCIOBHUSAX, B KOTOPBIX MPOSABIISAIOTCS XUMUYECKHE CBOMCTBA BEILIECTB, CIIOCO0AaX YIpaBJIeHU XUMUYECKUMHU
IIPOLIECCAMU;

° <<HpumeHeHue eeuiecme) — 3HAHUA W OIBIT HpaKTHqGCKOﬁ ACATCIIBHOCTH C BCIICCTBAMU, KOTOPLIC Hauboyee dYacTo yHOTp€6J15[IOTC$I B
HOBCGﬂHCBHOﬁ JKU3HHU, IIUPOKO UCIHOJB3YHOTCA B IPOMBIIIJICHHOCTH, CEJIbLCKOM XO3${I>'ICTBC, Ha TPAaHCIIOPTEC;
o «MA3bIk Xumuu» — cuUCTEeMa BaAXKHCHIIINX IMOHATHM XHUMHH U TCPMHHOB, B KOTOPLIX OHHU OIIMCBIBAOTCA, HOMCHKJIATypa HCOPraHUYCCKHUX U

OpPraHUYECKUX BEIIECTB, T. €. UX Ha3BaHMs (B TOM YHWCIIE M TPUBUAIbHBIE), XMMUYECKHE (OPMYJIBI M YypaBHEHHs, a TaKKe MpaBuiia MepeBoja
MH(}OpPMaLIMU C POJHOTO WJIM PYCCKOTO SI3bIKA Ha SI3bIK XUMHUU U 00paTHO.

MecTto npeamera B yueOHOM ILIaHe.

Jlnst 06s13aTeIbHOrO M3y4YeHusl ydeOHOoro npeaMera « XUMHUsS» Ha dTafe cpeHero odiero oopazoBanus (eaepanbHblii 0a3UCHBIN YUeOHBIN MIaH AJIs
oOpa3zoBaTenbHbIX yupexaeHuil Poccuiickoit @enepanun orBoaut 70 yacoB. B Tom uncne no 35 yacoB B X u XI kiaccax, u3 pacuera — 1 yuyeOHbIX
yaca B HEZCIIIO.

Jlannast paboyast mporpamMma paccuuTaHa Ha 68 4acos:

- B 10 xmacce orBomutcs 34 uvaca m3 pacyera: | yac B HeIenro, B TOM 4Mcie 3 4aca Ha NMPOBEACHHE KOHTPOJBHBIX M 2 yaca Ha IPOBEACHHE
MPaKTUYECKHUX padoT.

- B 11 kiacce orBoautcsa 34 yaca u3 pacyera: | yac B HeZIel0, B TOM YKCIIE 2 Yaca Ha MPOBEICHUE KOHTPOJBHBIX U 2 Yyaca Ha MPOBEJICHHUE OLIEHOYHBIX
MPAKTUIECKHUX PadoT.



@opMbI KOHTPOJISI: YCTHBIE OIIPOCHI, IPOBEPOYHBIE PAOOTHI, TECTOBBI KOHTPOJIb, IPAKTUYECKHUE M KOHTPOJIbHBIE PaOOTHI.

Onucanne Mecra yueOHOro npeamMera B y4eOHOM IJIaHe.

B y‘le6HOM IJIaHC IIKOJIBI AJId U3YYCHHUE XMMUU OTBEACHO

KJ1acc YacoB B HEIEIIO YacosB B rojg
10 1 34
11 1 34
BCET'O 2 68

PaGouas nmporpamma o0ecneyeHa y4eOHO-MeTOAMYECKHM KOMILJIEKTOM, KOTOPBIM pekoMeHa0BaH MuHucTepcTBOM oOpazoBanus PD u BXOIUT B

Y4eOHNKH, HCTIOJIb3yeMble B 00pa30BaTeJIbHOM MpoLecce.

denepanbablil TepedeHb yueOHnkoB BB. Epemun., H.E. Ky3pmenko., AA. [Ipo3nos., BB. Jlyaun/ [Tox. Pen. BB. Jlynuna

JleaTenbHOCTh yuuTeNsl B OOy4eHUH XUMHUM B CpeiHel (IOJHOM) HIKoJie JOJKHA OBITh HallpaBlieHa Ha JOCTH)KEHHE OO0yJaroIMMUCS CIETyIONUX
JAUYHOCIMHBIX PE3YSIbMAMO08:

» B LEHHOCTHO-OPHEHTAIMOHHOH c(epe — YyBCTBO TOPIOCTH 3a POCCHHCKYIO XHMHUYECKYI0 HAyKy, T'yMaHH3M, OTHOIIEHHE K TpYHY,
L[eJICyCTPEMIIEHHOCTb;
» B TPYAOBOH chepe — roTOBHOCTh K OCO3HAHHOMY BBIOODY JasIbHEHIIel 00pa30BaTeIbHOM U MPO(GECCHOHABHON TPAEKTOPHH;
» B IO3HABATEIbHON (KOTHUTHBHON, MHTEJUIEKTYyaJIbHON) chepe — yMeHHe yIpaBiaTh CBOCH MO3HABATEILHON AEATEIBHOCTHIO.

>

Pe3yJILTaTI)I ocBOCHUA NporpaMmabl

Memanpedmemubmu pe3yiomamamu OCBOCHUA BbIITYCKHUKaMH CTleHICfI IOKOJIBI IPOTrpaMMBI IO XUMHH SABJIATOTCA:

>

YV VY

HCIIOIb30BAHUE YMEHUN W HAaBBIKOB DPAa3jIWYHBIX BUIOB I103HABATEIBHOM NEATEIBHOCTH, NPUMEHEHUH OCHOBHBIX METOJOB IIO3HAHUS
(cucTeMHO-UH(DOPMALIMOHHBINA aHAIN3, MOAECTUPOBAHNUE) JIUIsl U3YUEHUS PAa3JINYHBIX CTOPOH OKPY’KaloIeH 1eHCTBUTEIbHOCTH;

HCIIOJIb30BAHNUEC OCHOBHBIX MHTCIIJICKTYAJIbHBIX onepaunﬁ:

dhopmynupoBaHUE TUIIOTE3, aHAIN3 U CUHTE3, CPAaBHEHHE, 0000IICHIE, CUCTEMAaTH3aIlis, BbISIBIICHUE TIPUUNHHO-CIIC/ICTBEHHBIX CBSI3€H, MMOUCK

aHaJIOTOB;

YMEHHUEC TrCHEPUPOBATHL UJCHU U ONIPEACIIATE CPEACTBA, H€06XOJII/IMI)IG JJI UX pealin3alnu,
YMEHUEC ONPECACIIATDh HEIN U 3aJa4r JCATCIbHOCTH, BI)I6HpaTI) CpeAacTBa pain3aliii UCJIU U IIPUMCHATH UX Ha IMPAKTHUKE;
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» WCIONB30BAaHUE PA3TUYHBIX HCTOYHUKOB [UJIS TMOJYYCHUS XMMHUYECKONH HH(OpMamuu, TMOHMMaHWE 3aBUCUMOCTU COJEpKaHUS H (DOpMBI
npeicTaBieHus] ”HPOPMAILMK OT LieJieil KOMMYHHUKAIIUY U aJipecara.
B obmactu npeomemmvix pezynbmamoB W3y4eHHE XUMHUH IPEIOCTABISIET YYCHHKY BO3MOXKHOCTh Ha CTYNEHH CpenHEero (IOJIHOro) oOIiero
00pa30BaHMs HAYYUThCS:
Ha 0a3080Mm ypogHe
1) 6 nosnasamenvroul cghepe —
® 2) 1aBaTh ONPE/CIICHUS U3YUCHHBIM MOHSATHUSIM;
e () OMHCHIBATH JIEMOHCTPAIIOHHBIC M CAMOCTOSTEIIEHO MTPOBEICHHBIC YKCIIEPUMEHTBI, HCIIONB3YsI JAJISI 3TOTO €CTECTBEHHBIN (PYCCKHM, POTHON)
SI3bIK U S13bIK XUMHH;

® B) ONKCHIBAThH U PA3INYaTh U3YYCHHBIE KJIACCHl HEOPTaHUYECKUX U OPTraHUYECKUX COSAMHEHUM, XUMUYECKUE PEaKIINH;

¢ ) KiIaccu(UUUPOBATh U3YYECHHbBIE OOBEKTHI U SIBICHHUS,

e 1) HAOIIOAATH JEMOHCTPUPYEMBIE H CAMOCTOSATEIHHO MPOBOAUMBIE OIBITHI, XUMUYECKHE PEaKIU, MPOTEKAIOLIUE B PUPOE U B OBITY;

e ¢) Jenarh BHIBOJBI U YMO3AKIIOUEHUS U3 HAOMIOICHUN, N3YUCHHBIX XUMHUYECKUX 3aKOHOMEPHOCTEH, MPOrHO3UPOBATh CBONCTBA HEU3YUCHHBIX

BEILIECTB 10 aHAJIOTHHU CO CBOMCTBAMU U3YYCHHBIX;

® K) CTPYKTYpUPOBaTh U3YUCHHBIN MaTepUa;

® 3) HHTEPNPETUPOBATH XUMUYECKYIO HHPOPMAIIHUIO, MOTYYCHHYIO U3 IPYTHUX UCTOUYHUKOB;

® 1) ONHKCHIBaTh CTPOCHUE aTOMOB 31ieMeHTOB [—IV mepurona ¢ ucnonab30BaHUEM JEKTPOHHBIX KOHPUTYpallUii aTOMOB;

® K) MOJETUPOBATH CTPOCHHE MPOCTEUIITNX MOJIEKYJI HEOPraHMYECKUX U OPTaHUYECKUX BEIECTB, KPUCTAILIOB;

2) 8 YeHHOCMHO-0PUEHMAYUOHHOU Chepe —
® aHAJIM3UPOBATH M OLICHMBATH IOCJEACTBUS AJI OKpPY)KaoILIEeH cpeabl OBITOBOM M NMPOU3BOACTBEHHOMN JEATENIBHOCTH YENIOBEKa, CBA3AHHOMU C
nepepaboTKOM BEIIEeCTB;
3) 6 mpyoosoii cghepe —

® TIPOBOJUTH XUMHUYECKUN IKCIIEPUMEHT;
4) 6 cghepe usuueckoii Kynomypolr —

® OKa3bIBaTh MEPBYIO MOMOIIL TIPU OTPABJICHUSIX, OKOTaX U JPYTUX TPAaBMax, CBSI3aHHBIX C BEIIECTBAMU U TaOOPATOPHBIM 000PYI0BAHUEM.

B pesynbrare m3ydenus 6a30BOro Kypca XMMHU BBITYCKHHK OCBOUT COJEp)KaHUE, KOTOPOE CIOCOOCTBYET (POPMUPOBAHHIO MO3HABATEIbHOM,
HPABCTBEHHOW M ACTETUYECKON KyiabTypbl. OH OBJIaJ€eT CUCTEMOM XMMHUYECKHX 3HAHUWA — MOHSATUSMHU, 3aKOHAMH, TEOPUSIMU U S3BIKOM HAyKH Kak
KOMITOHEHTaMH €CTECTBEHHOHAYYHON KapTUHBI MHPaA. DTO TIO3BOJHUT €My BBIPaOOTaTh MOHUMAaHHUE OOIIECTBEHHON MOTPEOHOCTH Pa3BUTHS XUMHUH Kak
HayKH, OTHOIIIEHHE K XUMHUHU KaK BO3MOXHOU 00JacTu OyayIeil mMpakTUYeCKOU e TEIbHOCTH.

VYcBoenue conepkanusi 6a30BOTO Kypca XUMHUHU 00€CTIEUUT BBITYCKHUKY BO3MOHOCTh OBJIAJIETh 00OOIEHHBIMHU CITIOCO0AMHU JIEUCTBHM C yUeOHBIM
MaTepUajIoM, KOTOpPbIE MO3BOJIAIOT YCIEIIHO PellaTh y4eOHO-TMO3HABATENbHBIE W YU4eOHO-TIPAKTUYECKHE 3a7aud, MaKCUMalbHO MPUONIMKEHHBIE K
peanbHBIM KU3HEHHBIM cutyarusaMm. ChHopMHUPOBAHHOCTh OOOOIIEHHBIX CIOCOOOB JEUCTBUM, HAPSAIY C OBIAJCHHUEM OIOPHOM CHCTEMOW 3HAHHWHN U
YMEHHUI, TO3BOJIUT y4YalIUMCs OBITh KOMIIETEHTHBIMH B TOW WM MHOW cdepe KyIbTyphl, Kaxaas M3 KOTOPBIX MpPEIoyiaraeT 0CcOoObIE CIIOCOOBI
JIEHCTBUM OTHOCHUTEIIBHO CIENU(DUIECKOTO COEPIKAHMS.




B npouecce uzyueHust XuMuu y y4eHUKa OyyT c(OPMHPOBAHBI TTO3HABATENIbHBIC LIEGHHOCTHBIC OPUEHTAIIMH: [IEHHOCTH HAyYHOT'O 3HAHUS, €ro
IIPAKTUYECKON 3HAYMMOCTH U IOCTOBEPHOCTH; HEHHOCTH XUMUYECKUX METOJIOB UCCIICOBAHUS JKUBOM W HEXKUBOU ITPUPOJBI.

B pesynbprare pa3BUTHS TO3HABAaTENbHBIX LIEHHOCTHBIX OpPUEHTALUWH MNpH H3yd4eHWH O0a30BOro Kypca XUMHH Yy BBIIYCKHHUKAa OyayT
C(OPMHUPOBAHBI: YBAXHUTEIbHOE OTHOLIEHHE K CO3MIATEIbHOW, TBOPUYECKOH JEsTEIbHOCTH; MOHMMaHUE HEOOXOAMMOCTH 30POBOT0 00pa3a >KU3HU;
noTpeOHOCTh B 0€3yCIOBHOM BBIMOJHEHUH TPaBHJ 0€30IaCHOTO HCIOJIb30BAHUS BEIIECTB B MOBCEJHEBHOH >KM3HU, HEOOXOAMMOCTh COXPAHSTh U
3aIUIIATh IPUPOLY.

@OopMHUPOBAaHUE PETYIATHBHBIX YHUBEPCAIbHBIX Y4YEOHBIX JEHCTBUHA NpU HM3Yy4eHUH O0a30BOr0 Kypca MO3BOJUT YUYEHHKY HAYYHUTHCS:
IUIAHUPOBATh CBOU ACWCTBHS C y4ETOM IIOCTABJICHHOM 3aJaYd M YCJIIOBUSAMH €€ peajlu3aliy; OLCHUBATH IIPABWIIBHOCTH BBIIIOJHEHUS ACUCTBHUS U
OCYILIECTBIISATh KOHTPOJIb PE3yJIbTAaTOB YCBOCHHUSI Y4eOHOTO0 MaTepHala; BHOCHTh HEOOXOIMMBbIE KOPPEKTUBBI B y4eOHYIO JESITEIbHOCTh HAa OCHOBE
aHaJIM3a U OLIEHKU JONYIIEHHBIX OUIMOOK; CAMOCTOSTENbHO ONPEAEIATh OPUEHTUPHI yUeOHBIX IeHCTBUN IIPU U3yYEHUH HOBOTO MaTepuaa.

KoMMyHHKaTHBHBIE IICHHOCTHBIE OPUEHTAIMH, OCHOBY KOTOPBIX COCTAaBIISIIOT Mpolecc OOIIeHUsI U TPaMOTHAsi peyb, OYAYyT CIOCOOCTBOBATh
Pa3BUTHIO MOTPEOHOCTH BECTH JUAJIOT, BBICIYIINMBATh MHEHHUE OIIOHEHTA, y4acTBOBaTb B JUCKYCCHUHU, OTKPHITO BbIpakaTh M apryMEHTUPOBAHHO
OTCTaMBaTh CBOIO TOUKY 3PEHUS, IIPABHIIBHO UCIIOJIB30BATh XUMUYECKYIO TEPMUHOJIOTHIO U CHMBOJIUKY.

B pesysabTare n3yueHus 0a30BOro Kypca XMuMHH BBINNYCKHUK CPeJHeH IMIKOJbI OJYYHT BO3MOKHOCTD HAYYHThCH:

® COBEpLIECHCTBOBATh U Pa3BUBATh YMEHUE YNPABIATh CBOCH [103HABATEIILHOM EATEIbHOCTHIO;

IPUMEHATh OCHOBHBIE MHTEJUIEKTYyalbHble ONEpaluM Takue Kak, (popMylupoBaHHE T'MIIOTE3, aHAJIUW3 W CHHTE3, CpaBHEHHE, 000OIeHHe,
CUCTEMaTHU3allKs, BbISIBJICHUE IPUYUHHO-CIIEACTBEHHBIX CBS3€H U Ap. U1 H3YYEHHUs CBOWCTB BEIIECTB MU XUMUYECKUX PEAKIIMIA;

WCIIOJIH30BATh PA3IMYHBIC HICTOUHUKH JIJIS TTOTYUEHHS] XUMHUYECKON MH(pOpMaIn;

CaMOCTOSITENIbHO IJIAHUPOBATh M OPTaHU30BbIBaTh Y4€OHO-TI03HABATEIbHYIO 1€ATEIbHOCTD;

YCTAaHABIIMBATh MOCIEA0BATEIBLHOCTD AEUCTBUIM MTPU pelIeHnH yueOHOM 3aauu;

OCBaMBaTh KIIFOYEBBIE KOMIIETEHTHOCTH, KOTOPBIE MMEIOT YHUBEPCAJIbHOE 3HAYEHHE U PA3JIMYHBIX BHUJIOB JEATEIBHOCTH, B HUX YHCIIE:
0000111eHHbIE CTIOCOOBI pElIeHMs 33/1a4, UCCIIeI0BAaTEIbCKUE YMEHUS, KOMMYHUKATUBHbIE YMEHUS, THPOPMAIIMOHHbIE YMEHHUSL.

OcCHOBHBIE TEXHOJIOTHH, METO/IbIL, POPMBI 00yUeHUSA

Texnonornn, XapaKTepncnﬂca OCHOBHBIX BUOB J€ATCJIBbHOCTH
HCIIOJb3YEMbBIC HA YPOKE

VYuebHas nekuus JlaHHbIi crnoco0 opraHu3anuy y4yeOHOH JEATeNbHOCTH I03BOJIAET OpPraHM30BaTh AKTUBHOE M3YUYEHHUE YUYaIIUMHUCS
yueOHOro Marepuaja C TMOMOIIbIO YYHUTENs, KOTOPBbIH OpraHU3yeT aKTUBHYIO IESTENbHOCTh 4Yepe3 3BPUCTUUYECKYIO
Oeceny, pa3zdop 3agaHuii 1o Teme, paboTy ¢ TEKCTOM y4eOHUKA, THIEPTEKCT YUUTeIs

JlaGopaTopHble ONBITHI JlaHHasi TEXHOJIOTHUS IO3BOJISIET OPTraHn30BaTh G (HEKTUBHYIO padOTy C BElIECTBAMU U XUMUYECKUM 000pYI0BAaHUEM

HpaKTI/IKYMBI I[aHHaSI TCEXHOJIOTHUA ITO3BOJISACT (bOpMI/IpOBaTB Y ydalmuxcsa HAaBBbIKW IMPUMCHCHUSA MOJTYUYCHHBIX TCOPCTUUCCKUX 3HAHUMN
Ha INPAaKTHUKE YCPE3 PCIICHUEC DKCIICPUMCHTAJIBHBIX 3aJa4

5




Y VVVVYVY

PoneBbie urpsl, TpeHuHrn | JlaHHas TEXHONOTHsS CHOCOOCTBYeT (OPMUPOBAHUS HABBIKOB IPAKTUYECKOW JEATENbHOCTH Ha OCHOBE 3HAHUU,
MOJIYYEHHBIX B X0JI€ U3yUEHUs Kypca

HHTepakTHBHBIE JlaHHas TEXHOJIOTUS CHOCOOCTBYET pACIIMPEHHUI0 TEOPETHUYECKOro Marepuana Kypca XHMHH, CHOCOOCTBYET
9KCKYPCHHU PACHIMPEHHIO KPYro30pa y4aliuxcs

CCMI/IHapCKI/Ie 3aHATHUA ]_IaHHaH TEXHOJIOTHA CHOCO6CTByeT IIPOBCACHUIO pa6OTI)I 10 CUCTCMAaTU3alluH 3HAHUHI ydamuxcs, (bOpMI/IpOBaHI/IIO
O6H_I€I/IHT6JIJIGKTyaJIbHBIX yMeHI/If/'I Ha OCHOBC U3Y4YCHHOI'O MaTcpuajia

Ypoku 0000meHns JlaHHasE TEXHOJIOTHS TO3BOJISIET aKTyalW3WpOBaTh 3HAHUS Y4YallUXCs [0 M3YyYEHHOH TeMe, 3a0CTPUTh BHHMaHHE Ha
HanOoJiee CIIOKHBIX /3HAYMMBIX BONPOCAX, OPTaHU30BaTh MU PEPEHIIMPOBAHHYI0 PadOTy y4yalluXcs MO BBIMOJIHEHUIO
3aJaHUI Pa3HOTO YPOBHSI CII0KHOCTH

YPOKH KOHTPOJIS U Kontpons 3a ocBoennem 3YH yuwamuxcsi NpoxXoAuT IOCIE M3YyYEHHUS] TEMbl U€pe3 HCIOJIb30BAaHUS KOHTPOJIBHO-
KOPPEKLIMH 3HAHUN U3MepUTENbHBIX MaTepuanoB EI'D no o61ecTBo3HaHUIO, YCTHBIH ONpocC, pelleHne M03HaBaTeIbHbIX 3a1a4
y4aluxcs

VY4eOHblii pouecc npu n3ydyeHnu Kypca xumuu B 10 - 11 kiacce cTpouTCs ¢ yueToM CiaeayoUX METO10B O0yUeHUs:
MH(OPMALIMOHHBIN;
UCCJIEIOBATENbCKUN (OpraHu3alysl UCCIIeI0BaTENIbCKOIO 1a00paTOPHOro NPAKTUKYMa, CAMOCTOSITENIbHBIX padoT U T.1.);
poOJIeMHBIH (ITOCTaHOBKA MPOOJIEMHBIX BOIIPOCOB U CO3JaHKE MPOOJIEMHBIX CUTYalluii Ha YPOKE);
ncnoip3oBanue UKT;
ITOPUTMHU3UPOBAHHOE 00yUYeHHE (AITOPUTMBI IJIAHUPOBAHUS HAYYHOT'O UCCIICIOBAHMS U 00paOOTKU Pe3yabTaTOB SKCIIEPUMEHTA, AITOPUTMBI
ONHCaHUSA XMMHUYECKOT0 00BbEKTa U T.11.);
-METO/Ibl PA3BUTHS CLIOCOOHOCTEH K caMOOOYyUEHHUIO 1 caMO0Opa30BaHUIO.
C uenbio TOCTHKEHUS BBICOKUX PE3yJIbTaTOB 00pa30BaHUs B IPOLECCE PeAIU3aliU 10 KypCy XMMHUH HCII0JIb30BaHBbI:

e @opmbl 00pa3oBaHUsl — YPOK M3YUYCHHUS U MEPBUYHOTO 3aKPETUICHHUS] HOBBIX 3HAHHM, YPOK O0OOIIEHUS M CHCTEMATHU3alliy 3HAHUH,
YPOK KOHTPOJISL, OIICHKH U KOPPEKIIMH 3HAHUN yJalIuXcs, KOMOMHUPOBAHHBIN YPOK, SKCKYPCHH, Ta00paTOpHBIE U MPaKTHUYeCKUe paboThl U T.1.

e TexHosoruu odpazoBaHusi — WHIUBUAYyalbHas paboTa, paboTa B MaiblX M OONBIIMX TpPYyMMax, MPOEKTHAas, UCCIEN0BATEIbCKas,
MOUCKOBas paboTa, pa3BHBaloIIEe, ONepekarollee 1 JMYHOCTHO-OpueHTHpoBaHHoe o0ydyenue, UKT u 1.1.

e Meroabl MOHUTOPHUHIA 3HAHMWA M YMEHMH y4YalIMXcsl — TECThl, KOHTPOJbHBIE PabOTHI, YCTHBII OMPOC, TBOpUECKHE pPAOOTHI
(pedepatbl, MPOEKTHI, MPE3EHTAIINN ).

Ilnanupyemble pe3yabTaTbl 0CBOCHHMS Y4eOHOI0 nmpeaMeTa « XuMH»

B pesyabTare n3yyenusi yueOHOro npeamera «XuMHs» Ha ypoOBHe CpeHero oodmero oopa3oBanus BbIIYyCKHUK 11 Kiacca HayunTces:

® pacKpbIBaTh Ha MpUMepax pojb XUMUU B (POPMUPOBAHUN COBPEMEHHOM Hay4YHOI KapTUHBI MUpa U B MPAKTUYECKOM JIeATEIHHOCTH YEI0BEKa,
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JEMOHCTPUPOBATh HA IPUMEPAX B3aUMOCBS3b MEXKAY XUMUEN U IPYTUMHU €CTECTBEHHBIMU HAYKaMU;
pacKpbIBaTh Ha MpUMepax MOJI0KEHNS TEOpUU XUMudeckoro crpoenus A.M. bytieposa;

noHuMarh ¢uszndeckuit cmpicn [lepuoguueckoro 3akona JI.M. MenaeneeBa u Ha €ero OCHOBE OOBSCHATH 3aBUCUMOCTH CBOMCTB XUMHUYECKUX

3JIEMEHTOB M 00pPa30BAHHBIX MU BEIIECTB OT 3JEKTPOHHOTO CTPOSHHSI aTOMOB;
OOBSICHATH IPUYMHBI MHOTO0Opa3Msl BELIECTB HA OCHOBE OOIIMX MPEICTaBICHUH 00 UX COCTaBe U CTPOCHUHU;

IMPUMCHATH IIPpaBUJIa CHCTEMaTHUYECKOM MG)KIIYHapO[[HOﬁ HOMCHKIJIATYpPhI KaK CPCACTBA PA3JIMYCHUA U I/II[eHTI/I(bI/IKaL[I/II/I BCIICCTB 110 UX COCTaBy

" CTPOCHMUIO,

COCTaBJISITh MOJICKYJISIPHBIC M CTPYKTYpHBIE (DOPMYJIBI OPraHMYECKUX BEIISCTB KaK HOCHUTEICH HMH(OpPMAIMU O CTPOSHUHM BEIIECTBA, €ro

CBOMCTBAX U MMPUHAAJICI)KHOCTH K OIIPCACIICHHOMY KIIACCY COCHHH@HHﬁ;

XapaKTCPU30BaTh OPraHMYCCKUC BCIICCTBA II0 COCTAaBYy, CTPOCHUIO H CBOﬁCTBaM, YCTaHABJIMBATL INMPUYUHHO-CIICACTBCHHBIC CBA3H MCKIAY

JAaHHBIMU XapaKTCPUCTUKAMU BCILICCTBA,

MIPUBOJIUTH MPUMEPHl XUMHUYECKUX pEaKLUUi, PacKpbIBAIOLIUX XAPAKTEPHbIE CBONCTBA TUIIMYHBIX IPEJICTABUTENIEH KJIACCOB OPraHMYECKHX
BEIIECTB C LENbI0 UX HACHTU(UKAIUN U OOBSICHEHUS 00JIaCTH TPUMEHEHHUS;

MIPOrHO3UPOBATh BO3MOYKHOCTb MTPOTEKAHNUS XMMHUECKHUX PEaKIMi Ha OCHOBE 3HAHUI O TUIAaX XUMHUYECKOM CBSI3U B MOJIEKYJaX pEarcéHTOB U
WX PEAKIIMOHHOM CIIOCOOHOCTH;

MCII0JIb30BaTh 3HAHUS O COCTABE, CTPOEHUHU U XUMUYECKUX CBOMCTBAX BEILIECTB JJIsl 0€30M1aCHOr0 NMPUMEHEHHS B MPAKTUYECKOU 1€ TEIbHOCTH;
MPUBOJUTL TMPUMEPHI TMPAKTUYECKOTO HCIIOJIb30BaHUA NPOAYKTOB TNepepadOTKM HEPTH W MNPUPOJHOrO Tas3a, BHICOKOMOJIEKYIISIPHBIX
COEMHEHMH (ITOJIMATHIIEHA, CHHTETUYECKOTO KaydyKa, alleTaTHOI'O BOJIOKHA);

MIPOBOJMTH OIBITHI 0 PACIIO3HABAHUIO OPraHWYECKUX BEIIECTB: TIUIEPHUHA, YKCYCHON KUCIIOTHI, HEMIPEIEIbHBIX KUPOB, TIIFOKO3bI, KpaxmMaJa,
OEJIKOB — B COCTABE MUILEBLIX MPOAYKTOB U KOCMETHUECKUX CPEJICTB;

BJIa/IETh MIPaBWJIaMU U TIpreMaMu 0€301acHOi paboThl ¢ XUMHUUECKUMHU BEUIECTBAMH U J1a00paTOPHBIM 000pYI0BaHUEM;

YCTaHABIIMBATh 3aBUCUMOCTb CKOPOCTH XHMHYECKOM peaKkIMH M CMEIIEHUS XUMHUYECKOTO0 PaBHOBECHUS OT PA3IUYHBIX (PAKTOPOB C IIENIBIO

OIPECACIICHUA OINITUMAJIBHBIX YCJIOBI/Iﬁ MPOTCKAHUA XUMHUYCCKUX ITPOLECCCOB,



MPUBOJUTH IPUMEPHI THAPOIN3A COJIEH B IOBCEIHEBHOM KU3HU YEJIOBEKA;

MPUBOJIUTh MPUMEPHI OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKLHMI B MOPUPOJE, NPOU3BOJACTBEHHBIX MPOLIECCAX M KUZHEICATEIBHOCTH
OpraHu3MOB;

MIPUBOJAUTH TPUMEPHI XUMHUECKUX PEAKINH, pACKPBIBAIOIIMNX O0IIMEe XUMUYECKHUE CBOMCTBA MPOCTHIX BEIIECTB — METAJJIOB U HEMETAJLIIOB;
MIPOBOJMTH PACUYETHl HA HAXOXJICHUE MOJICKYIISIPHON (DOPMYIIBI YTIEBOIOPOAA IO MPOIYKTaM CTOPAHUS M TI0 €0 OTHOCUTENBHOMN MJIOTHOCTH H
MAaCCOBBIM JOJIIM 3JIEMEHTOB, BXOJIAIINX B €70 COCTAB;

BIIQJICTh MTPaBWJIAMU OE€30MACHOTO OOPAIEHUS C €IKHUMH, TOPIOYHMH U TOKCHYHBIMH BEIIECTBAMH, CPEACTBAMU OBITOBOM XUMUMU;

OCYIIECTBIISATH TTOUCK XUMUYECKON WH(OPMAIIUU TI0 HA3BaHUSIM, UICHTH(PHUKATOPAM, CTPYKTYPHBIM ()OpMYJiaM BEIICCTB;

KPUTHUYECKH OLIEHWBATh W MHTEPIPETHUPOBATH XMMHUUYECKYIO MH(OPMALIHIO, COACPKAIIYIOCS B COOOIICHHUSIX CPEACTB MAacCOBOM MH(pOpMAIUH,
pecypcax MHTepHeTa, HayYHO-TIOMYJSPHBIX CTAThAX C TOYKH 3PEHHUS €CTECTBEHHO-HAYYHOW KOPPEKTHOCTH B LIEJSAX BBISABICHHUS OIIMOOYHBIX
CYXACHHUIA 1 (HPOPMHUPOBAHKS COOCTBCHHOM TIO3UIIHH;

MNpCACTABIATE IYTH PCHICHUSA ri100aIbHBIX HpO6JICM, CTOAIIMX MECPEA YCIOBCUCCTBOM: 3KOJOTMYCCKUX, SHCPIrCTUYCCKUX, CBIPbEBLIX, U POJIb

XUMHHU B pCHICHUHN 3TUX HpO6HeM.

Bbmycmum noayuum 603MONHCHOCHIb HAYUUMbCA:

ULTIOCMPUPOBAMb HA NPUMEPAX CMAHOSIEHUE U I8ONIOUUID OP2AHUYECKOU XUMUU KAK HAYKU HA PA3IUYHbIX UCMOPUYECKUX 2Mmanax ee
passumusi;

UCNONIb308AMb MEMOObl HAYYHO20 NO3HAHUSL NPU 8bINOJIHEHUU NPOEKMO8 U Y4eOHO-UCCIe008amMeNbCKUX 3a0ay NO U3YHEeHUI0 C80UCMS, CNoCcob08
NOJY4eHUs U pacnO3HABAHUS OP2AHUYECKUX BeUleCms;

00vACHAMb NPUPOOy U CHOCODbL 0OPA308AHUSA XUMUUECKOU C6A3U. KOBAIEHMHOU (NOJAPHOU, HENOJAPHOU), UOHHOU, MemalluiecKkol,
8000POOHOI — C YeNblo OnpedeneHUsi XUMUYEeCKOU aKMUGHOCMU 8eLecme;

VCMAHABIUBANMb 2EHEMUYECKYIO C853b MedHCOY KIACCAMU OP2AHUYECKUX eujecme 0715l 000CHOB8AHUS NPUHYUNUATILHOU 803MOACHOCMU NOTIYYeHUs]

OpcaHU4YeCcKux coeOuHenull 3a0aHH020 cOCmasa u CMPOEHUA,



®  YCMAaHABIUBAMb B3AUMOCEA3U MeHcOy Pakmamu u meopuel, NPULUHOU U Cle0CmeuemM npu amaiuze npoOIeMHbIX cumyayutl U 060CHOBAHUU

npuHuMaeszxpemeHuﬁ HA OCHOB8E XUMUYECKUX 3HAHUIL.

Coaep)KaHue Tem yuebHoro npegmera.

11 knacc
Tema 1

Crpoenue aToma u nepuogudeckuii 3akon 1. U. Menaeseena (3 u)

OCHOBHBIC CBEJJEHUS O CTPOCHUHU aTOM a. Aapo: npoToHBI U HEUTPOHBI. M30TONBL. DIEKTPOHBI. DIEKTPOHHAS 000I0YKA.
DHepreTudeckuii ypoBeHb. OCOOEHHOCTH CTPOCHHSI SJIEKTPOHHBIX 000JI0UEK aTOMOB AJIEMEHTOB 4-T0 U 5-TO MEPUOAOB Neproandeckoi cucremsl . 1.
MenpeneeBa (mepexoaHbix 3eMeHTOB). [ToHsTHE 00 OpOUTANISIX. S- M p-OpOUTAIH. DIIEKTPOHHBIE KOH(DHUTYpAIIUU aTOMOB XUMHUYECKUX HJICMEHTOB.

[Ilepuonuueckuit 3akon .M. MenageneeBa BcBeTe YydeHHUsI 0o cTpoeHUU atoMa. Orkpeitue /1. 1. MenneneeBbim
MEPUOINYECKOTr0 3aKOHA.

[Tepuoanueckas cuctema xuMudeckux nemenToB /. 1. Menzeneesa - rpadudeckoe 0ToOpakeHHe MepruoJu4eckoro 3akona. OGU3n4ecKuii CMbICI
MOPSIZIKOBOTO HOMEPA 3JIeMEHTa, HOMEpa NePHo/ia U HoMepa rpyIiibl. BaaeHTHbIE 351eKTpOHBI. [I[pUYnHbI ©I3MEHEHUS CBOMCTB 3JIEMEHTOB B MEPUOIAX U
rpynnax (TJaBHBIX HOATPYIINAXx).

[Tonoxxenue Boopoaa B IEPUOJUIECKON CUCTEME. 3HAUEHUE TIEPUOIUYECKOT0 3aKOHA U TIEPUOIUYECKON CUCTEMBI XUMHUUYECKHX demeHToB Jl. 1.
MeneneeBa i pa3BUTUSL HAYKU U IOHUMAHUS XUMUYECKON KapTUHBI MUPA.

JdemoncTpanum. Paznuuneie GopMbl Nepuoanyeckoi cucteMbl XuMuueckux aneMeHToB /1. Y. Menneneesa.

Jla6opaTopuslii onbIT. 1. KoHCTpyHpoBaHue nepruoanyeckoi TaOIuIlbl SIEMEHTOB C UCTIOJIb30BAHUEM KapTOUEK.

HUcnoanzoBanue UKT: npesenranus «CtpoeHue atomay, BuaeopuiabM «Beaukuii 3aKoH»
poexr: «Mmenem /. 1. MenneneeBa»

Tema 2

Crtpoenue BemecTBa (14 v)

Nounnasg xumMmuueckas cBs3b. Karnonsl u annonsl. Knaccudukarus noHos. MloHHble kpucTauinueckue peretku. CBOMCTBA BEIIECTB C
STUM TUIIOM KPUCTAJUIMYECKUX PEIIETOK.

KoBaneHTHas XUMHUYEeCKas CB 43 b. DINEKTPOOTpHUIIATEILHOCTD. [lonsipHas 1 HenossipHask KOBaJIeHTHbIE CBs3H. J{umons. [lonspHoCTh
CBSI3M U MOJIIPHOCTH MOJIEKYIJIbl. OOMEHHBINH U JOHOPHO-AKIIENTOPHBIA MEXaHU3MBI 00Pa30BaHUs KOBAJICHTHOMN CBsI3H. MONEKYISIpHBIC U aTOMHBIE
KpUcTaJuTH4ecKue pemeTrki. CBONCTBA BEIIECTB ¢ STUMHU TUTIAMH KPUCTATMIECKUX PEIICTOK.

Metannuueckass XuMu4deckas ¢ B3 b. OCOOEHHOCTH CTPOSHHS aTOMOB METaJNIOB. MeTayuinyeckasi XUMHUYECKasi CBSA3b U
MeTaJuTMdecKasi Kpucrauimueckas pemerka. CBONCTBaA BEIIECTB C ’TUM TUIIOM CBSI3H.

Boagopoannas xumMmuueckas cBS3b. MeXMOJNEKYJIApHAs U BHYTPUMOJIEKYJISIpHAsE BOJOPOAHAS CBSA3b. 3HAUEHHE BOJOPOAHON CBSI3U JIsSt
OpraHU3aIHH CTPYKTYP OMOTIOJUMEPOB.



IT o1 uwMme p bl [InacTMacchl: TEPMOIIACTBI U PEAKTOILIACTHI, UX NMPEACTABUTENN U IPUMEHEHHE. BoslOKHA: TpUpOAHbIE (PACTUTEIBHBIE U
KMBOTHBIC) U XUMUYECKUE (UCKYCCTBEHHBIC U CUHTETUYECKUE), UX MIPEICTABUTENIN U IPUMEHEHHE.

N'azoo0pa3Hoe coOCTOAHHE BeIlecCTBa. Tpu arperaTHbIX COCTOSHUS BOBI.

OcobenHocTu cTpoeHus razoB. MossipHblid 00beM Ia3000pa3HbIX BEIIECTB.

[Tpumepsl ra3000pa3HBIX MPUPOJHBIX CMECEH: BO3yX, MIPUPOIHBIN ra3. 3arps3HeHune aTMocepbl (KUCIOTHBIE 0K, TApHUKOBBIN 3¢ (eKT) u
O0oprba c HUM.

[IpencraBurenu ra3000pa3HBIX BEMIECTB: BOJOPO, KHCIOPO/, YIIIEKHUCIBIN ra3, aMMHUakK, 3TWIeH. VX nmoixydenue, coOupaHue 1 pacro3HaBaHue.

XKXunkoe coctosHue BemecTsa. Boga. [lorpebieHne Boasl B ObITY M Ha IPpoU3BOACTBE. JKECTKOCTh BOJIBI U CIIOCOOBI €€ YCTPaHEHHUS.

MunepaJibHbIE BOJIbI, X HCIIOJIb30BAaHHE B CTOJIOBBIX M JICUCOHBIX IIETIAX.

Knpkne kpucTayisl 1 UX IPUMEHEHUE.

TBeprnoe cOCTOsIHUE BeIleCTBa. AMop(dHBIC TBepAbIC BEIIECTBA B IPUPOJT
U B )KM3HU Y€JI0BEKA, UX 3HAYCHUE U NpuMeHeHue. Kpucranimiyeckoe CTpOCHUE BELLECTBA.

HucnepcHbie cucTe M bl [lorsarue o nucnepcHbix cuctemax. JlucnepcHas gasza u nucnepcuonHas cpeaa. Kimaccupukanus aucnepcHbix
CHCTEM B 3aBHCHMOCTH OT arperaTHOro COCTOSIHUS JUCIIEPCHOM Cpebl U TUCTIEPCUOHHOM (a3bl.

I'pyboaucniepcHbie CUCTEMBI: SMYIbCHH, CYCIICH3UH, adPO30JIH.

ToHKOIUCIIEPCHBIE CUCTEMBI: I'€JIN U 30JIH.

CocTtaB BemecTBa U CM e c e . BerecTsa MoJIEKYISIPHOTO M HEMOJIEKYJISIPHOTO CTPOEHUSI. 3aKOH MOCTOSIHCTBA COCTAaBA BELLECTB.

[ToHsATHE «10711» U €€ Pa3HOBUIHOCTH: MAaccOBas (J10J1s1 3JIEMEHTOB B COEJMHEHUH, 1OJIs1 KOMIIOHEHTA B CMECH - J10JI IPUMECEH, 10J1s
PacTBOPEHHOIO BELIECTBA B pacTBOpE) U 00beMHas1. J[o1sl BbIX0/1a MPOAYKTA PEAKIIUU OT TEOPETUUECKH BO3MOMXKHOTO.

JemoHcTpanuu. MoJens KpUCTAIIMYECKON PeLIeTKH XJiopuaa HaTpust. OOpa31sl MUHEPaIOB ¢ MOHHOW KPUCTAJIIMUECKON PEeLIeTKOM: KalbLuTa,
ranuTta. Mojenu KpUCcTaJUIMYECKUX PEHIETOK «CyXOro jbaa» (WiIK uoja), aiMasa, rpadura (uiau kapua). Moaens monekyssl JIHK. OOpa3iibl
actmace (peHosnopopmabaeruIHble, MONINYPETaH, TOIUITHIICH, OJUIPONUIIEH, TOTUBUHIIXJIOPUA) U U3ienus u3 HuX. OO6pasiibl BOJIOKOH
(1epcTh, MIENK, alleTaTHOE BOJIOKHO, KAallpOH, JIaBCaH, HEIJIOH) U n3nenus u3 Hux. OOpa3ipl HeOpraHMuecKrx MoJIMMEpOB (cepa MiacThueckas, KBapll,
OKCH/[I aJTFOMUHMSI, IPUPOAHBIE ATIOMOCHIMKATHI). MoJiesib MOJIsIpHOro 00beMa ra3oB. TpH arperatHbeIx cocTOsTHUS BOAbl. OOpa3iibl HAKUIHN B YalHHUKe
U TpyOax IEeHTpaNIbHOI0 OTOIUIeHU. JKeCcTKOCTh BO/IbI M c11OCOOBI ee ycTpaHeHus. [Ipubopsl Ha xuakuX Kpuctaax. O0pasiibl pa3aTudHbIX
JMCTIEPCHBIX CUCTEM: SMYJIbCUM, CYCIIeH3H, a3po3oiel, reneit u 3omnei. Koarymauus. Cunepesuc. dddexr Tunnans.

JlabopaTopHble onbIThI. 2. OnpeeneHue TUIa KPUCTAIUIMUECKON PELIeTKH BEIIeCTBa U ONKUCaHuE ero cBOMCTB. 3. O3HaKOMIIEHHE ¢ KOJIJIEKLIUEN
IIOJINMEPOB: MJIACTMACC U BOJIOKOH U M3JIeNHsl U3 HUX. 4. McnibITaHrE BOJBI HA )KECTKOCTh. Y CTPAHEHUE KECTKOCTH BOABI. 5. O3HAKOMIIEHHUE C
MUHEPAIBbHBIMU BoZaMHu. 6. O3HaAKOMJIEHUE C JUCIIEPCHBIMU CUCTEMaMH.

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

HUcnoan3oBanue UKT: npesentamms «Xumudeckas cBs3by, «CteneHs okuciaeHus», «Teopus A. M. 6ytieposay, «llomumeps», «PacTBopbi»
IIpoexThi: «MuHEpaIbHBIE BOJBI, UX HCIIOJIB30BAaHUE B CTOJIOBBIX U JIEYEOHBIX LIEIIIX)»
KP Ne 1 no teme: «CTpoeHue BemecTBa»
Tema 3
Xumuueckue peakiuu (8 u)
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Peakuuu, ugynmue 63 U3MEHEHHUS COCTaBa BellecCTB. AJUIOTPONHS U aJUIOTPOITHbIE BUAON3MeHeHus. [IpuunHb! ayutoTponuu
Ha IpuMepe MoAu(UKaluil Kucioposaa, yriaeposaa u pocdopa. O30H, ero duonoruyeckas posb.

H3omepsl 1 nzomepusi.

Peakuuu, ugymue c MI3BMEHEHHUEM COCTaBa BellecTB. Peakiiuu coequHeHus, pa3ioxKeHus, 3aMellieHus: 1 oOMeHa B
HEOPraHMYECKOW W OpraHNYecKoi XuMuu. Peakinu 3k30- ¥ sHA0TepMUYecKre. TemmoBoi 3pPeKT XUMUIECKON peakiui U TEPMOXHUMHUYECKUE
ypaBHeHHUs. Peakuiny ropeHusi, Kak 4aCTHBIN CITy4ail SK30TepMHUYECKHUX
peaKuui.

CKOpPOCTh XUMHUYECKOMN peaKkIuu.

CkopocTh XMMHUYECKOH peakliiy. 3aBUCUMOCTb CKOPOCTH XMMHUYECKOHN peaKLMK OT IPUPObl pearupyroIInuX BEIIECTB, KOHLEHTPALUHU, TEMIIEPATYphl,
IJIOLIA/IM TOBEPXHOCTU CONIPUKOCHOBEHUS U KaTanuzatopa. Peakuuu romo- u rereporenusie. [lonsrue o karanuze u katanuzaropax. DepmMeHTs Kak
OMOJIOTHYECKHE KaTaTu3aTOPbl, 0COOCHHOCTH MX (PYHKIIMOHUPOBAHUSI.

ObO6paTuMoCTh XUMHUYECKHUX peakiuil. HeoOpaTumble n oOpaTumbie XumMuueckue peakiiui. CoCTOsIHIE XUMHUYECKOTO PAaBHOBECHS
I OOPAaTUMBIX XHMHUYECKHX peakiuii. CriocoObl CMEIIeHUsI XMMUYECKOTO PaBHOBECHS Ha IIpUMEpe CHHTEe3a aMMuaka. [loHsTre 00 0OCHOBHBIX
HAyYHBIX IPUHLKIIAX IPOU3BOJICTBA HA MPUMEPE CHHTE3a aMMHUAKa UJIH CEPHON KHUCIIOTHI.

Ponr Boabl B XuMuueckoi peaxuuu Mcrunnele pacTtBopsl. PacTBOpUMOCTh 1 Ki1accuUKaIus BEIIECTB 10 3TOMY IPHU3HAKY:
pacTBOpUMBIE, MAJIOPACTBOPUMBIE M HEPACTBOPUMBIE BEIIECTBA.

DNEKTPOIUTHI U HEITEKTPOIUTHI. DIIEKTPOJIIUTHUECKAs! Jucconnannsa. Kuciaorel, OCHOBaHUS U COJIM C TOUKH 3PEHUS TEOPUU IIEKTPOIUTHUECKON
JUCCOILIUAIUH.

XuMHYeCcKue CBOWCTBA BO/IbI; B3AUMOECHCTBUE C METAJUIAMH, OCHOBHBIMH U KMCIIOTHBIMU OKCHUJIAaMH, Pa3I0KEHUE U 00pa3oBaHue
KpUCTAIIOTUAPATOB. Peakinu rufpaTtaiiui B OpraHu4ecKoi XUMHH.

l'mpponu3 opraHmM4ecKUX M HEOPTAaHUYECKHUX COeE/JHUHeH U il. HeoOpaTumsrii ruaponus. OOpaTuMbIil THIPOIU3 CONCH.

['maponan3 opraHuYECKUX COEAMHEHNH U €T0 NPAKTUYECKOE 3HAUEHUE JUIsl MMOTYYEHHsI THAPOIM3HOTO CIIUPTa U MblIa. bruonorudeckas poib
TUIPOJIN3a B IUIACTUYECKOM U SHEPreTHUECKOM OOMEHE BEILECTB U DHEPTUH B KIIETKE.

OKHCIUTENbHO-BOCCTAaHOBUTENbHBIE peakluu Crenens okuciaeHus. Onpenenenue cTeneHn oOKUCIeHus o Gopmyiie
coequHeHus. [loHsTHE 00 OKUCIUTENEHO-BOCCTAHOBUTEIBHBIX peakluiax. OKUCIEHNE U BOCCTAaHOBIIEHUE, OKUCIUTENb U BOCCTAHOBUTEII.

D eKTpOoJu3. DIEKTPOIN3 KaK OKUCIUTEIBHO-BOCCTAHOBUTENBHBIN MpoLiecC. DJIEKTPOIN3 PACIUIaBOB U PACTBOPOB HA IPUMEPE XJIOpUAA
HaTpus. [IpakTHueckoe nprMeHeHue IEKTPOIN3a. DIEKTPOIUTHIECKOE MOTyUYEeHUE aIFOMUHMUSL.

Jemoncrpaunuu. [Tpespamenue kpacHoro gocdopa B 6enslit. O30HaTop. Moaenu Monekyn #-0yraHa 1 n300yTaHa. 3aBUCUMOCTb CKOPOCTH peaKIuH
OT MIPUPO/IbI BEIIECTB HA MPUMEPE B3aUMOJICHCTBUS PACTBOPOB PA3IMUHBIX KUCIOT OJJMHAKOBOM KOHLEHTPALUY C OJUHAKOBBIMU I'paHyJIaMU IIUHKA U
B3aMMOJEICTBUS OJJUHAKOBBIX KyCOUKOB Pa3HbIX METAJJIOB (MarHus, LINHKA, XKeJe3a) C COSIHON KUCI0TOM. B3aumoelicTBue pacTBOpOB CEPHOI
KHCIIOTHI C pacTBOpaMH THOCYJIb(haTa HATPUS PA3INYHON KOHIEHTPALMU U TeMIiepatypbl. Mozens kumsiiero cios. Pa3noxeHnue nepokcuia Boaopoaa
C TMOMOIIIBIO KaTanu3aropa (okcuaa mapranua (IV)) u karanassl celporo msica u cbiporo kaptodens. [Ipumepbl HeOOpaTUMBIX peaKIUi, UAYIIUX C
oOpa3zoBaHHMEM OcajKa, ra3a uiu Bojbl. BzauMopeiicTBue mutus u Hatpus ¢ Bogoit. [lomyuenue oxcuna docdopa (V) u pacTBOpEeHHE €ro B BOJIE;
UCTBITAaHUE TIOJTYYEHHOTO pacTBopa JakMycoM. OOpa3iel KpUCTAIOTHAPATOB. VcnbITaHHE PACTBOPOB JIEKTPOIUTOB M HEAJIEKTPOJIUTOB HA MPEIMET
JUCCOLUAIMH. 3aBUCUMOCTD CTENIEHH 3JEKTPOIUTUYECKOM TMCCOMALNN YKCYCHOM KUCIIOTHI OT pa3daBiieHus: pacTBopa. ['naponan3 kapouaa Kaiablysl.
I'uaponns kapOOHATOB IIENTOYHBIX METAJIOB M HUTpaToB LMHKa uiu cBuHLA (II). [Tonyuenue mpuna. [IpocTeiinie OKUCIUTENTbHO-BOCCTAHOBUTENBHBIE
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peaKImu; B3auMoJIeHiCTBHE IIMHKA C COJISTHOM KUCIIOTOM U jkeJe3a ¢ pacTBopoM cyibdara menu (1I). Moaens anekrponuzepa. Monenb 31eKTpOIr3HON
BaHHBI JUIsl IOJIY4ECHHS aTFOMUHUS.

JlaGopaTopHble onbITHI. 7. Peakius 3amMenienus MeIu )KeIe30M B pacTBOPE MEIHOT0 Kyropoca. 8. Peakiuu, uayie ¢ 00pazoBaHHEM 0CaJIKa, ra3a
u BoJbl. 9. [Tonyuenue kuciaopoaa pas3iioskeHUeM IEpOKCHIa BOIopoa ¢ HoMollbio okcraa Mapradna (IV) u karanassl ceiporo kaproders. 10.
[TonydyeHnue Boopoaa B3auMOJICHCTBUEM KUCIIOTHI ¢ IUHKOM. 11. Pasnuynble ciyyau rugponusa cosei.

HUcnoan3oBanue UKT: npesenTanus «Tumpl XuMu4eckux peakiuii», «CKOpocTh XUMUYECKUX peakiuity, «OBP», Buneodparment «TermmoBoit
3 (HEeKT XUMUIECKOU PEAKITUI

IIpoexThl: «OKUCINTENIBHO-BOCCTAHOBUTENIBHBIE IPOLIECCHI, (POPMHUPYIOLINE 0O0JUK 3EMITH»

KP Ne 2 no teme: «XUMHUYECKUE PEAKITUN»

Tema 4

BemecrBa u ux coiicrBa (9 u)

M e T a 1 1 bl. B3aumopelicTBEe METaJIIOB C HEMETAJUIaMU (XJIOPOM, CEpOi U KUCIIOpo1oM). B3zaumozaelicTBre IENTOYHBIX U MIET0YHO3EMENIbHBIX
METAJIJIOB € BOAON. DIEKTPOXUMHUECKUN Psii HAPSHKEHUH MeTaluloB. B3anMoeiicTBre MeTaioB ¢ pacTBOpaMu KUCJIOT U COJIeH. AJTIOMUHOTEPMUS.
B3aumoneiicTBue HaTpus ¢ ITAHOJIOM U (HEHOIOM.

Koppo3zus metansos. [loHsTHE O XUMUYECKOU U JIEKTPOXUMUYECKON KOppo3un MeTailioB. CriocoObl 3aIIUThl METANIOB OT KOPPO3UHU.

He ™ e tannsl. CpaBHUTENbHAS XapaKTEPUCTUKA TAIOI€HOB KaK HanboJjiee TUIMYHBIX ITpecTaBuTeNneil HeMeTaioB. OKUCIUTENbHbIE CBOMCTBA
HEMETaJIOB (B3aUMOJICHCTBHE C METAJUIAaMU M BOZOPOAOM). BoccTaHOBUTEIbHBIE CBOWICTBA HEMETAIUIOB (B3aMMOICHCTBHE ¢ Ooiee
3JIEKTPOOTPHLIATEIbHBIMUA HEMETAJIJIAMU U CJIOKHBIMH BELIECTBAMU-OKUCIUTEISIMHU).

Kucnorel Heopranuueckue u opraHuueckue. Knaccuduxanus kucior. XuMUYeCKUE CBOWCTBA KUCIIOT: B3aUMOJIEHCTBUE C
MeTaJulaMH, OKCU/IaMU METAJJIOB, THPOKCUIaMU METAIIJIOB, COJISIMU, CIUpTaMu (peakius stepudukaimn). OcoOble CBOWCTBA a30THOM 1
KOHIEHTPUPOBAHHOMN CEPHOUN KHCIIOTHI.

OcCHOBaHUS HEOpPraHMUYEeCKHEe U OpraHMYecKHUe. OCHOBaHUSA, UX KIacCUPUKaUi. XUMUYECKHE CBOMCTBA OCHOBAHUI:
B3aUMOJICVICTBUE C KUCIOTAMH, KUCIOTHBIMU OKCHJIAMU U COJIAMU. Pa3noskeHne HepacTBOPUMBIX OCHOBAHUM.

C o 1 u. Knaccuduxanus comneit: cpeHue, KUCIble 1 OCHOBHbIE. XMMHYECKHE CBOMCTBA COel: B3auMOJIeHiCTBHE C KHCIOTaMH, IeJI0YaMH,
MeTaiIamMu 1 cosaMu. [IpencraButenu conelt M UX 3HaYeHHE. XJIOPHU HAaTpus, KapOoHAT Kanblusl, pocdaT Kaiblus (CpeIHUE COIH);
TUAPOKapOOHATHI HATPHUS U aMMOHHUS (KHCIIbIe coNn); Tuapokcokapoonat menu (1) - Manaxut (OCHOBHasI COJb).

KauecTBeHHbIE peakiuy Ha XJIOPUI-, Cylb(]aTt-, 1 KapOOHAT-aHUOHBI, KATHOH aMMOHUs, KaTuoHb! kenesa (II) u (III).

'eneTnueckasd CBSI3b MEXJYy KIaCCaMU HEOPraHUYECKUX W OPTaHUUYECKHUX coeaqHuHeHH . [lonarue o
TEeHETUYECKOM CBSI3U M T'€HETHUECKUX panax. ['eHeTnueckuil paa meramia. ['enernyeckuil psaa Hemeramuia. OCOOEHHOCTH T€HETUYECKOTO psiia B
OpPraHUYECKON XUMUHU.

Jemoncrpanun. Komteknus o6pa3inos MetamioB. BzaumoeiicTBue HaTpusi U CypbMbI C XJIOPOM, KeJie3a ¢ cepoil. ['opeHre MarHus 1 aJtoMUHUS B
KHUCIIopoJe. B3aumonecTBue 1meI04H03eMENbHBIX METAUIOB ¢ BOAOW. B3anMoaencTBre HaTpus ¢ 3TAHOJIOM, LIMHKA C YKCYCHOW KUCIIOTOM.
AnroMuHOTEpMHUS. B3anMoielicTBHE MEIM C KOHLIEHTPUPOBAHHOM a30THOM KHUCIOTOM. Pe3ynbTaThl KOPpO3UM METAIIIOB B 3aBUCUMOCTH OT YCIIOBHU €€
npotekanus. Komnekuus o6pasnoB HeMeTau1oB. BzaumozeiicTBue XI0pHOM BO/IbI ¢ pacTBOPOM OpomMua (Moauaa) kamusi. Kommekius npupoaHbIx
OpraHMYecKUX KUCJIOT. Pa30aBneHne KOHIIEHTPUPOBAHHOW CEpHOM KUCIOTHL. B3anmoeiicTBiie KOHIIEHTPUPOBAHHOW CEPHOM KUCIIOTHI C CaxapoM,
LEJITI0JI0301 U Meb10. OOpasiibl MPUPOJHBIX MUHEPAJIOB, COJIEPKAIUX XJIOPUI HATpuUsl, KapOOHAT Kablusl, pocdaT KaIbLus U THIPOKCOKapOOHAT
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meau (II). O6pa3ibl MUIIEBBIX TPOAYKTOB, COACPKAIIMUX THAPOKAPOOHATHI HATPUS U AMMOHHS, UX CITIOCOOHOCTH K Pa3JI0KEHHIO MPU HArpEeBaHUH.
lNamenne conpl ykcycom. KauecTBeHHbIE peakiuy Ha KATUOHBI U AaHUOHBI.

JlaboparopHble onbIThl. 12. VicnibiTanue pacTBOPOB KUCJIOT, OCHOBaHUH U cojielt nuauKaropamu. 13. B3aumoaeiicTBre CONSTHOM KUCTOTHI U
pacTBOpa YKCYCHOM KHUCIJIOTHI ¢ MeTajuiaMu. 14. BzauMoaelcTBue CosiHON KMCIOThI U PaCTBOPA YKCYCHOM KHUCIIOTHI C OCHOBaHUSIMU. 15.
B3aumopeiicTBue CoNsIHON KUCIOTHI U pacTBOpa YKCYCHOM KUCIOTHI ¢ coisiMu. 16. IlonydeHue u cBoiicTBa HepacTBOPUMBIX OcHOBaHMM. 17. I'maponus
XJIOPHUJIOB H AI[eTATOB IIEIOYHBIX MeTAIUTOB. 18. O3HAKOMIIEHHE C KOJUICKIIUAMHE: a) METAJJIOB; 0) HEMETAJLJIOB; B) KUCIIOT; T) OCHOBAHHIA; 1)
MUHEPAJIOB ¥ OMOJIOTUYECKUX MATEPHUAJIOB, COJIEPIKALTUX HEKOTOPHIC COJIH.

IIpakTuyeckas padora Ne2. PemieHue sKkcriepuMeHTAIbHBIX 3a/1a4 Ha UACHTU(DUKAIIMIO OPraHUYECKUX U HEOPTaHUYECKUX COEMHEHUN.
HUcnoan3oBanue UKT: npesenranus «Metaisly, «Metamnyprus», «OCHOBaHUS
IMpoexkThbi: KucioTel B ipupoae
KP Ne 3 no teme: «BemiectBa u ux CBOMCTBa

Kpurepun u HOpMbI OLIEHKH 00y4alOIIUXCS 110 XUMUM

1. Onenka ycTHOro oTBeTA.

OtMmerka «5» :
- OTBET IIOJIHBIM U IPaBUJIbHBIM HA OCHOBAaHUU U3YYECHHBIX TEOPH;
- MaTepuaj U3JI0KEH B OIIPENIEIICHHOM JIOTHYECKOM MOCIIEI0BATEIbHOCTH, JIUTEPATYPHBIM S3BIKOM;
- OTBET CaMOCTOSITEJIbHBIN.

OtBer «4» ;
- OTBET IIOJIHBIM U IPaBWJIbHBIM HA CHOBAHUH U3YYEHHBIX TEOPHL;
- MaTepHall U3JI0’)KEH B ONPEEeNCHHON JOrMYecKOl MoCIe0BaTeIbHOCTH, MPU 3TOM JIOMYILEHb! JIBE-TPU HECYLIECTBEHHbIE OIINOKHU, UCTIPABICHHBIE
10 TPEOOBAHUIO YUUTEIIS.

Otrmerka «3» :
- OTBET IOJIHBIH, HO TIPU 3TOM JIOIYIIEHA CYLIECTBEHHAs OIIMOKA M OTBET HEMOIHbIHM, HECBSI3HBIN.

OtTmeTka «2» :
- TpU OTBEeTE OOHAPYXKEHO HEMOHMMAaHHE YYaIlMMCS OCHOBHOTO COJEp)KaHUs Y4eOHOro marepuaia WM JONYLIEHbl CYIIECTBEHHbIE OIIUOKH,
KOTOPBIE yYaIIUKCA HE MOXKET UCIPABUTH IIPU HABOIAIMX BOIPOCAX YUUTENS, OTCYTCTBHE OTBETA.

2. OneHka IKCIepMMEHTAJIbHbIX YMEHH .
- OneHKa cTaBUTCS HA OCHOBAaHUM HAOJIOJICHUS 32 YUalllUMHCS U MUCbMEHHOT'0 OTYeTa 3a padory.
OT1merka «5»:
- paboTa BBIIIOJIHEHA MOJIHOCTHIO U IPABUIIBHO, CJIETaHbl IPABUIILHBIC HAOIIOICHHS U BBIBOJIBI,
- DKCIIEPUMEHT OCYIIECTBIIEH IO IJIaHY C YY€TOM TEXHUKHU 0€30MacHOCTH U MpaBMil pabOThI C BEIIECTBAMU U 000pYI0BaHUEM;
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- TPOSIBJIICHBI OPTaHU3aIMOHHO - TPYIOBBIC YMEHUS, MOJACPKUBAIOTCS YUCTOTa pabodero Mecta W MOPSAOK (Ha CTOJNE, SKOHOMHO HCIOJB3YIOTCS
PEaKTHBBI).

OtmeTka «4» :
- paboTa BBINOJHEHA MPaBUJIBHO, CHACIIAHBl NPABUIbHBIC HAOIIOJCHUS W BBIBOJBI, HO IPH ATOM 3KCIEPUMEHT MPOBEICH HE TOJHOCTBHIO WIIH
JIOTYIIIEHBI HECYIIECTBEHHBIC OMIMOKH B paboTe ¢ BEIIECTBAMU M 00OPYIOBAHHEM.

Ormerka «3»:
- paboTa BBINOJIHCHA MPABWJIBHO HE MEHEE YeM HAMOJOBHHY WJIHM JIOMYIICHA CYIIECTBCHHAs ONIMOKA B XOJI¢ JKCIIEPUMEHTAa B OOBSCHEHHH, B
opopmiieHUH pabOThl, B COOJIOJCHUM TPABUJI TEXHUKHA OE€30MacCHOCTH Ha paboTe C BEIIECTBAMU M OOOPYIOBAaHHUEM, KOTOpas HCIPABISICTCS IO
TpeOOBAHUIO YUUTEIIS.

OTmeTka «2»:
- JomyiieHsl B¢ (1 Ooyiee) CYIIECTBEHHBIC OIIMOKM B XOJ€: JKCIEPUMEHTa, B O0BICHEHUH, B O(GOpMIICHUH PaOOTHI, B COOJIIOJICHUU TPABIII
TEXHHUKHU 0€30MacHOCTH MU paboTe ¢ BEeLIECTBAMH M 000PYJ0BaHHEM, KOTOpBIC yUYallIHiics He MOKET UCIPABUTH Jake M0 TPEOOBAHUIO yUUTEIS;
- paboTa He BHINOJIHEHA, Y YYalIerocs OTCYTCTBYET SKCIIEPUMEHTAILHBIC YMCHHSI.

3. OueHka yMeHUil pelIaTh pacyeTHbIe 3aJa4H.
OrmeTka «5»:
- B JIOTUYECKOM PACCYXKJIEHUU U PEIICHUH HET OMIMOOK, 3a7ayda pelieHa palliOHaIbHBIM CIIOCOO0M;
OTmeTka «4»:
- B JIOTUYECKOM PACCYXICHUHU U PEIICHHS HET CYIIECTBEHHBIX OIIMOOK, HO 3a/1aua pellieHa HEPAIMOHAILHBIM CIIOCOOOM, WJIM JIOMYIIEHO He OoJee
JIBYX HECYIIECTBEHHBIX OIIHMOOK.
Ormerka «3»:
- B IOTUYECKOM PACCYKJICHUU HET CYIIECTBEHHBIX OIMNOOK, HO IOMYIIIEHA CYIIeCTBEHHAs OITMOKA B MATEMAaTUYECKUX pacueTax.
OrmeTka «2»:
- IMEETCS CYIIECTBEHHBIE OLTUOKHU B JIOTHYECKOM PACCYKACHUH U B PEILICHUH.
- OTCYTCTBHE OTBETA Ha 3aJ]aHUE.

4. OueHka NMUCbMEHHBIX KOHTPOJIbHBIX PadoT.
OrmeTka «5»:
- OTBET MOJIHBIN U TPABWIHHBIN, BO3MOKHA HECYIIIECTBEHHAs OIINOKA.
OTtmeTka «4»:
OTBET HEMOJIHBIN WM TOMYIIEHO He O0siee NBYX HECYIIECTBEHHBIX OIMMOOK.
OrmeTka «3»:
paboTa BBITIOTHEHA HE MEHEE YeM HAIOJIOBUHY, JOMYIIEHA OJTHA CYIIECTBEHHAS OIIMOKA U TIPH 3TOM JBE-TPU HECYITICCTBEHHEIE.
OTmeTka «2»:
paboTa BBIITOTHEHA MEHBIIIE YeM HAITOJIOBHHY WJIU COJIEPKUT HECKOJIBKO CYIIECTBEHHBIX OITHOOK.
- paboTa He BBIMOJIHEHA.
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[Ipu orieHKe BHIMOTHEHHS MMCEMEHHOW KOHTPOIBHON PabOThl HEOOXOIMMO YUUTHIBATh TPEOOBAHUS €IUHOTO OphOorpaduIecKoro pexuma.

5. OueHka TecTOBbIX padoT.
Tectbl, cocTosile W3 MATH BOMPOCOB MOKHO HCIIONB30BAaTh IOCIE M3ydeHUs Kaxaoro marepuana (ypoka). Tect u3 10—15 Bompocos
UCTOJB3yeTCs Ui epruonaeckoro koutposisa. Tect u3 20—30 BonmpocoB HEOOXOMMO HCIIONB30BaTh It UTOTOBOTO KOHTPOJIS.
[Ipu oneHMBaHUM UCTIONB3YETCS CIIEAYIOIas IKaia: sl TeCTa U3 MSATH BOIIPOCOB
* HET OIMUOOK — OICHKA «5»;
* 0/1Ha OIIMOKA - OLIEHKA «4»;
* JIBE OIUOKN — OLIEHKA «3»;
* TPU OIIMOKH — OIICHKA «2».
Jist recta u3 30 BOpoOCOB:
¢ 25—30 npaBWIbHBIX OTBETOB — OLIEHKA «5»;
* 19—24 npaBUIIbHBIX OTBETOB — OIIEHKA «4»;
* 13—18 npaBWIBHBIX OTBETOB — OLICHKA «3»;
* MEHbIIIEC 12 MPaBHIBHBIX OTBETOB — OILICHKA «2.
6. Ouenka pedepara.
Pedepar onenuBaeTCs 1Mo CIICYIOMNAM KPUTCPUSIM:
* coOmroIcHNe TpeOOBaHUM K ero 0pOpMIICHHIO;
* HEOOXOIMMOCTh M JOCTATOYHOCTD JUISl PACKPBITUSI TEMBI IPUBEICHHOW B TeKcTe pedepaTta nHGopmanmm;
* yMEHHE 00yJaromierocss CBOOOTHO M3JlaraTb OCHOBHBIE HJIEH, OTPasKEHHBIE B pedepare;
* CIIOCOOHOCTH 00YYAIOIIETOCs MOHSTH CYTh 3a/1aBa€MbIX WICHAMH aTTECTAIIMOHHONW KOMHUCCHUH BOTIPOCOB M CPOPMYIMPOBATH TOYHBIC OTBETHI HA HUX.
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