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IHosicHuTebHASA 32ANIMCKA

Pabouas nporpamma 1o XMMHH sl OCHOBHOM IIIKOJIbI COCTABJIEHA HA OCHOBE:

o ®denepanabHOrO rOCyAapCTBEHHOTO 00Pa30BaTENILHOTO CTaHAapTa 00IIEro 00pa3oBaHus;

o DyHIaMEHTAIBHOTO Spa COJIEPKaHus 00IIeT0 00pa30BaHUS;

o TpeboBanuii K pe3ynbTaTaM OCBOEHHS OCHOBHOH 00pa3oBaTeIbHONW MPOrpaMMBbI
OCHOBHOTI'0 001Iero 00pa3oBaHus, IpeAcTaBIeHHbBIX B DeaepalbHOM IOCyJapCTBEHHOM
o0pa3oBaTeNbHOM CTaHAapTe, 00IIEero 00pa30BaHusl BTOPOTO MOKOJICHNUS;

e [lpumepHOil TpOrpaMMbl OCHOBHOTO OOIIEro O0pa3oBaHMsA 10 XHMHH  Kak
WHBApUAHTHOM (00s3aTeIbHOM) YacTH YYeOHOTO Kypca;

e I[Iporpammsl pa3BuTHs U (POPMHUPOBAHUS YHUBEPCATIBHBIX yUCOHBIX IEHCTBHIA;

e KoHuenuu 1yX0BHO-HPAaBCTBEHHOT'O PAa3BUTHS U BOCIIMUTAHUS JTUYHOCTH.

3a ocHOBy pabouell mporpamMMmbl B3fTa OporpaMMa Kypca xumuu mias 8-11 kmaccoB
obmeoOpa3oBatenbHblx  yupekaeHuid  (aBrop  O.C. T'abpuensH), peKOMEHJOBaHHas
JernapTaMeHToM  00pa30BaTeNbHBIX MpOrpaMM M CTaHIApTOB  oO0IIero oOpa3oBaHUs
MunucrepcTBa 06pazoBanus PO, onybiaukoBanHas uznatenscTBoM «/poda» B 2012 rog.

IIporpamma mocTpoeHa C YYETOM pEATU3aALUU MEXKIPEIMETHBIX CBSI3€M C KypcoM
¢buszukn 7 Kiacca, TN WM3y4aeTCs OCHOBHBIE CBEIACHHMS O CTPOSCHHUU MOIIEKYJT M aTOMOB, H
Oouonorun 6-9 KiaccoB, IAe JaeTcs 3HAKOMCTBO C XUMHUYECKOW OpraHM3alueil KIeTKH |
nporeccaMi 0OMEHa BEIECTB. MPUMEHEHHE TOTYYEeHHBIX 3HAHWA M yMEHHH JUIsl: 6e30macHoi
paboTHI ¢ BemecTBaMu B J1a00paTopuu, OBITY U Ha MPOU3BOJICTBE; PEIICHUS IPAKTHYSCKUX 3314
B HOBCGHHGBHOﬁ JKU3HU, NPCAYIIPCIKIACHUA HBJICHHfI, HaHOCAIIUX BpPCA 340POBbBIO YCIIOBCKA U
OKpy’)Kalollled cpele; NPOBENCHHUS MCCIENA0BaTENbCKUX paboT; CO3HATEIBHOrO BbIOOpa
npodeccuu, CBSI3aHHOW ¢ XWMHEH. [ TaBHON menbi0 00pa3oBaHUS SBISETCS pa3BUTHE peOCHKA
KaK KOMIIETEHTHOH JIMYHOCTH IIyTeM BKIIOYCHUSA €TI0 B Pa3JIUWYHBIC BHUIBI HeHHOCTHOfI
YeIIOBEYCCKON JIeATEIHHOCTH: y4ue0a, MO3HAHUS, KOMMYHUKANUS, TPOGECCHOHATBHO-TPYI0BOM
BbIOOp,  JMYHOCTHOE  CamMOpa3BUTHE, IICHHOCTHBbIE  OpPUEHTAIlMH, TIOUCK  CMBICIIOB
xu3HeaesTeapHocTu. C 3TUX MO3ULMKA 00y4YeHHEe paccMaTpHUBaeTCsl Kak MpOLecC OBJIa/JeHUsl He
TOJIBKO OIPEAEIEHHONM CYMMOM 3HaHUW U CUCTEMOW COOTBETCTBYIOIIMX YMEHUN U HAaBBIKOB, HO
Y Kak MPOILECC OBJIAJCHUS KOMIETEHIUAMU. DTO ONPEACTUIIO HeJd 00yUYeHus] XUMHU:

Henau n3yyeHusi XuMHMH:

® OCBOCHHME CHUCTEMbl 3HAaHUN O (QYHIAMEHTAJIBHBIX 3aKOHAX, TEOPHsX, (akKrax
XUMHH, HeOOXOIUMBIX JJIs HOHUMaHUsl HAyYHOU KapTUHBI MUDA;

¢ OBJIAACHUC YMCHHAMHU HPHUMCHATH IIOJYYCHHBIC 3HAHUA I O6’b$ICHeHI/ISI
paBHOO6p33HI)IX XUMHYECKHNX SIBJICHUI M CBOMCTB BCIICCTB, OLICHKHU POJIM XUMHU B
Pa3sBUTHU COBPCMCHHBIX TEXHOJIOTHI B IMMOJIYYCHHHU HOBBIX MAaTCPUAJIOB,

® pa3BHUTHE TO3HABATEIbHBIX MHTEPECOB M HWHTEIJIEKTYalbHBIX CIIOCOOHOCTEH B
MPOIECCe  CAMOCTOSITENIBHOTO MPUOOPETeHHs 3HAHUKW B COOTBETCTBUU  C
BO3HUKAOIIMMH )KU3HCHHBIMHU HOTpe6HOCT$IMI/I;

e BOCIUTaHHE YOEKIECHHOCTH B TMO3UTUBHON POJHM XUMHH B JKU3HU COBPEMEHHOTO
oOmiecTBa, HEOOXOJUMOCTH XHWMHUYECKH TPAMOTHOTO OTHOIICHHUS K CBOEMY
3I0POBBIO U OKPYKAIOLICH Cpele;

® - OCBOCHHE BaXHEHIIMX 3HAHMM OO0 OCHOBHBIX NOHATHUAX M 3aKOHAX XUMHH,
XUMHUYECKON CUMBOJIMKE;



e - OBJIaJICHHE YMEHUSMHU HAOII0JaTh XUMUYECKHUE SIBICHUS, TPOBOAUTH XUMUUECKHI
9KCHEPUMEHT, IPOU3BOIUTH PAacuéThl HA OCHOBE XMMMYECKHX (DOPMYJI BEILECTB U
YPaBHEHUN XUMHUUYECKUX PEAKIIUM;

e - BOCIMTaHHE OTHOIIEHUS K XUMHUM KaK K OJHOMY H3 (yHIaMEHTaJIbHbIX
KOMIIOHEHTOB €CTECTBO3HAHUS U 3JIEMEHTY OOIIeUeI0BEYECKOM KYIbTYpHI,

® - [IPUMEHEHHUE MOJYYEHHbIX 3HAaHUN M YMEHHH sl 0€30MacHOr0 MCHOIb30BaHUS
BEIIECTB U MaTEPHAJIOB B OBITY, CETLCKOM XO3HCTBE U HA POU3BOJCTBE, PEIICHUS
MPaKTUYECKUX 3a7a4 B TOBCEAHEBHOM KU3HU, TMPEAYNPEKICHUS SBICHHM,
HAHOCSIINX BpeJl 3I0POBbIO YEJIOBEKA U OKPYKAIOLIEH Cpeie.

3agaum oOyueHus:

e - ¢popMupOBaHWE 3HAHUI OCHOB HAyKH, BAKHEUITUX (PAKTOB, MOHATUN, 3aKOHOB U
TEOpUH, sI3pIKa HAYKHU, JOCTYIHBIX 00001EHNIT MHPOBO33PEHUECKOT0 XapaKTepa;

® - pa3BUTHE YMEHHMI HaOII0JaThb U OOBACHATH XUMHUYECKUE SIBICHUA, COOIIOATh
IpaBWjia TEXHUKH OE€30MaCHOCTH TNMpH paboTe C BeleCTBAMU B XHMHUYECKOU
71a00paTopyu U B IOBCETHEBHOM JKU3HU;

® - pa3BUTHE MHTEpeca K XUMHH KaK BO3MOXKHOW o0siacT OyayIieil mpakTu4ecKoi
JESITENIbHOCTH;

® - pa3BUTHE HHTEIUIEKTYaJbHBIX CIOCOOHOCTEH M TYMaHHUCTHYECKHUX KauecTB
JUYHOCTH;

e - (hopMUPOBAHHE FKOJOTUYECKOTO MBIIIIECHUS, YOKICHHOCTH B HEOOXOIUMOCTH
OXpaHbl OKpPYKaroUIEH Cpeibl.

XuMmHsl, Kak OJIHA W3 OCHOBOIOJAraroIuxX OO0JIaCTe eCTEeCTBO3HAHUS, SBIISETCS
HEOTHhEMJIEMOI YacThi0 00pa30BaHMs LIKOJbHUKOB. Kax/plii yeloBeK >KMBET B MHUpE BEILECTB,
MIOSTOMY OH JIOJDKEH HMETh OCHOBBI (DYHJaMEHTAJIbHBIX 3HAHUH 1O XMMHUHU (XUMHYECKast
CHUMBOJIMKA, XUMHUYECKHE MOHATHS, (aKThl, OCHOBHBIC 3aKOHBI M TEOPHUH), MO3BOJISIOLINE
BBIpAa0OTaTh MPEJCTABICHUS O COCTaBE BEIIECTB, MX CTPOCHUH, NMPEBPAIICHUSIX, TPAKTUIECKOM
UCTIOJIb30BaHUM, a TaKKe 00 OMacHOCTH, KOTOPYIO OHM MOTYT MpPEACTaBIATh. M3yyass XUMUlo,
yyalqgecs: Y3HalOT O MaTepUalbHOM €IMHCTBE BCEX BELIECTB OKPY’KAIOLIEro MHpa,
00YyCJIOBJICHHOCTH CBOMCTB BELIECTB HX COCTABOM M CTPOCHHEM, II03HABAEMOCTH U
MIPEACKA3yEMOCTH XMMHUYECKUX SIBICHHUM. lI3ydyeHHe CBOWCTB BEIIECTB M HX MNPEBPAILECHUN
CIOCOOCTBYET Pa3BUTHIO JIOTMUECKOTO MBIINUIEHUS, a NpakThyeckas pabdoTa C BeLIECTBAMM
(JtabopaTopHBIC OMBITHI) — TPYIOJIOOMIO, aKKypaTHOCTH M coOpaHHocTH. Ha mpumepe xumum
yydaluecs: MOoJdy4yaroT NPEICTaBICHUS O METOAaxX MO3HaHMs, XapaKTEPHBIX Ui €CTECTBEHHBIX
HayK (OKCIEPUMEHTAIBHOM M TEOPETUYECKOM). Takoe TOJIOKEHHE XUMHUU OO0CCIeYHBAET
(bopMUPOBAHKE Y yHALUXCS:

-IIeIOCTHOTO TMPEJCTaBICHUsI O MHPE, OCHOBAaHHOI'O HA TPUOOPETEHHBIX 3HAHMSX,
YMEHHUSAX U CIIOCcO0axX eATeTbHOCTH;

-npruoOpeTeHre OMNbITa Pa3HOOOPa3HOM EATEIbHOCTH, MO3HAHNHN U CAMOTIO3HAHNS,

-MIOJTOTOBKE K  OCYIIECTBJICHHIO  OCO3HAaHHOTO  BBIOOpa VHJVBHlyalIbHOU
00pa3oBaTeNbHON UIH MPOPECCHOHANTBHON TPAEKTOPUH.

-pa3BUTHE JIMYHOCTH OOYYaIOUIMXCSA, MX HMHTEUIEKTyalbHOE M  HPAaBCTBEHHOE
COBEpILEHCTBOBaHHE, (OPMHUPOBAHUE y HUX T'YMAHUCTHMUYECKHMX OTHOLIEHUH M 3KOJOTMYECKH
LEJIOCTHOTO MOBEACHUS B OBITY U TPYJOBOM AESITEILHOCTH;

-BBIpa0OTKY MOHMMAHUS OOIECTBEHHOM MOTPEOHOCTH B PAa3BUTHH XUMMUH, a TAKXKe



-popMHpoBaHuEe yYMEHHMI 0e30mMacHOro OOpalleHUs ¢ BEIIeCTBAaMH, HUCIOJIb3yEeMbIMU B
ITOBCEIHEBHOM KU3HH.

OcobenHoctu copepxaHusi OOyYeHHsS XUMHUU B OCHOBHOW IIKOJEe OOYCIIOBICHBI
cienu UKo XUMUH Kak Haykd. OCHOBHBIMH MPOOJIEMaMH XHUMHUH SIBIISIFOTCS M3yYEHHE COCTaBa
U CTPOEHMSI BEIIECTB, 3aBUCUMOCTH UX CBOMCTB OT CTPOEHUS, IIOJYyUYEHHE BEIIECTB C 3alaHHBIMU
CBOMCTBAaMH, UCCIIEIOBAHHE 3aKOHOMEPHOCTEN XUMHUYECKUX PEAKLIUHN U ITyTEH yIpaBICHUS UMHU
B LIEJISIX TIOJyUEHUS BEIIECTB, MaTEPUaIOB, YHEPTHH.

OO0mas xapakTepucTHKA CO/iep:KaHus Kypca.

[Ipennaraemass mporpamma IO XUMHHM pacKpblBaeT BKJIaJ Y4YeOHOro IpeaMera B
JIOCTHKEHHE 1eJed OCHOBHOro o0mero o0pa3oBaHMs M ONpeNeNseT BakKHeHIue
COJIep>KaTeNIbHbIEC JIMHUU MPEMETa:

- «BEUIECTBO»- 3HAHHE O COCTABE U CTPOCHMUU BELIECTB, UX CBOMCTBAX U OMOJIOIMUECKOM
3HAYEHUH;

- «XUMHYecKasi peakLus» - 3HaHHE O NPEBPAILLCHUN OJIHUX BELIECTB B JIpyTrHe, YCIOBUAX
MPOTEKAHUS TAKUX MPEBPALLECHUN U CIIOCO0aX YIpPaBICHUS PEaKLUAMUY;

- «IIPUMEHEHHE BEIECTB» - 3HAHHWE M ONBIT 0E30IacHOro OOpallleHHsl C BellecTBaMH,
MaTepHajaMM U IpoleccaMy, HE0OXOIUMBbIMU B OBITY U Ha IIPOU3BOJICTBE;

- «I3BIK XUMHN»- ONIEPUPOBAHHE CUCTEMON BaKHEMIIMX XUMUYECKUI NOHATUM, 3HAHUE
XMMUYECKON HOMEHKJIATypbl, a TaKXXe BIaJEHUE XHUMHUYECKOH CHMBOJIMKOM (XHMHYECKUMHU
(dbopMynaMu U ypaBHEHHUSIMH).

OcHOBHOE cojJepXaHue Kypca XMMHM § Kjacca COCTABISIOT CBEIEHHS O XUMHUYECKOM
srieMeHTe M (OpMax €ro CymeCTBOBAaHHUS — aToOMaX, M30TONaX, MOHAX, MPOCTHIX BELIECTBAX U
BOXHEHIINX COCIMHEHMAX 3JeMEHTa (OKCHIaX M JPYrux OMHApHBIX COEIMHEHHUSX, KUCIOTaXx,
OCHOBaHUSIX M COJSX), O CTPOCHMM BEIIECTBAa (TUIOJOTMM XUMHUYECKHMX CBS3€H U BHIaX
KPUCTANTMUYECKUX PEIIETOK), HEKOTOPBIX 3aKOHOMEPHOCTSX MPOTEKAHUS pPeaKkuuid Hu HX
KJTaCCU(UKAIUH.

IleHHOCTHBIEC OPHEHTHPBI COAEPKAHUS YIeOHOI0 IpeaMeTa.

[leHHOCTHBIE OPHEHTHPBI COJIEPKAaHUS Kypca XMMHHM B OCHOBHOM IIKOJIE OIPEIEISIOTCS
cieun UKo XUMUM Kak HayKu. [[oHATHE «IIEHHOCTW» BKJIIOYAET €AMHCTBO OOBEKTUBHOIO (Cam
O0BEKT) M CYOBEKTHMBHOIO  (OTHOIIEHHE CyObeKTa K OOBEKTYy), IO3TOMY B KauecTBe
LIEHHOCTHBIX OPUEHTUPOB XMMHUECKOT0 00pa30BaHMs BbICTYNAIOT OOBEKTHI, U3yYaeMble B Kypce
XUMHHM, K KOTOphIM Yy oOyuarommxcs ¢GopMUpyeTcsl LEHHOCTHOE oOTHolleHue. OCHOBY
[IO3HABATEJIbHBIX IIEHHOCTEM COCTaBISIOT HAy4HbIE 3HAHUSA, HAy4YHbIE METOJbI IO3HAHUS, a
LICHHOCTHbIE OpUEeHTaluH, (popMupyemsle y oOyyaromiuxcs B Ipolecce H3YyYeHHs XHMHHU,
MIPOSIBIISIOTCA:

-B IIPU3HAHUE LEHHOCTH HAy4YHOIO 3HAHMS, €ro IMPaKTHYECKOM 3HAUYUMOCTH,
JIOCTOBEPHOCTH;

- B IEHHOCTH XMMHUYECKUX METOJI0B UCCIIEJOBAHUS )KUBOM U HEKUBOW NPUPOBI;

- B TNOHMMAaHUHU CJOXHOCTH M NPOTHBOPEYMBOCTH CaMOIo Ipolecca MO3HaHMs Kak
U3BECTHOI'O CTPEMJICHUS K UCTHHE;

B kauecTBe 00BEKTOB LIEHHOCTEN Tpy/Ja U ObITa BHICTYHAIOT TBOpYECKAas CO3MJaTeIbHas
nesrenpHocTh, 30XK, a I1ICHHOCTHBIE OpHMEHTAalUU COAEPKAHUA Kypca XUMHUH MOTYT
paccMaTpuBaThCs Kak (pOPMUPOBAHUE:

- moHUMaHue Heodxoanumoctu 30K

- NMOTpeOHOCTh B 0€3yCIOBHOM BBINOJHEHUH MPaBUJI OE30MAaCHOCTH HCIIOJIb30BAHUS
BEILECTB B [IOBCETHEBHOU KU3HU



-CO3HATENbHBIN BBIOOP Oyayliei mpohecCuoOHaIbHON AeATEIbHOCTH.

Kypc xummm oOnamaer BO3MOXHOCTAMHU it (HDOPMHUPOBAHHUS KOMMYHHUKATHBHBIX
LIEHHOCTEH, OCHOBY KOTOPBIX COCTaBISIOT Ipoliecc OOIIeHUs, TpaMOTHAs pedb, a LIEHHOCTHbIE
OpHMEHTAIIMH HAIPABJICHBI HA BOCIUTAHUE YYAIHXCS:

- IPaBHJILHOTO MCIIOJIb30BAHMSI XUMHYECKON TEPMHUHOJIOTUU B CUMBOJIUKE

- MOTPeOHOCTH BECTH JAMAJIOT, BBICIYIIMBATH MHEHHE OMTIOHEHTA

-CIIOCOOHOCTH OTKPBITO BBIPAXKATh M apTYMEHTUPOBAHO OTCTAaUBATh CBOIO TOUKY 3PEHHUSL.

®opMbl, METOIBI U CPEICTBA 00YUEHHUSsI, TEXHOJIOTHH

OcHoBHOI (QopMOil opraHuzalu yY4eOHOTO TMpOIecca SIBISIETCS KIACCHO-ypOUYHast
cucremMa. B KadecTBe JOMOJHUTENBHBIX (DOpPM OpraHu3aluu 00pa30BaTENLHOTO IMpoliecca
UCTIONB3YeTCSI  CUCTeMa  KOHCYJIBTAllMOHHOW  TOJJNEP)KKH, WHAMBHIYaJIbHBIX  3aHITHH,
camocTosITeNIbHAs padoTa yyallMXcs C KCIOJb30BAHHUEM COBPEMEHHBIX HH(OPMAIMOHHBIX
TEXHOJIOTHIA.

Benymme Meronbl oOydeHUs MpeAMETY SBIAIOTCA: OOBSCHUTENbHO-UIUTIOCTPATUBHBIA H
PENpPOAYKTUBHBIM, XOTS UCIOJB3YETCSl M YaCTHYHO-TIOMCKOBBIM.

Hcnonp3yroTcsi 37ME€MEHTHl CIEAYIOIIUX TEXHOJOTHH: JTUYHOCTHO - OpPHUEHTUPOBAHHOE
oOyudeHue, oOy4yeHHE C NPUMEHEHHEM OIOPHBIX CXEM, HIPOBBIE METOIbI oOyueHus,
TEXHOJIOTUHM COTPYJHUYECTBA, PAa3HOYPOBHEBOI'O OOYUYEHHUS, NEATEIbHOCTHOIO MOAX0/a, METOJ
MpoeKTa, MeToJ uccienoBarenbckoil pabotel, UKT, 3mopoBbecOeperaromnyie TeXHOJIOTUU U
UTPOBBIE TEXHOJIOTUH.

[Tpu ucnonb3oBanuu UKT yuuThiBaroTCs 310pOBbecOEperaroiiye aclekThl ypoKa.

Ucnons3yroress  cnenyromie  (GopMbl  0O0ydeHus: y4yeOHbIe 3aHATHS, SKCKYPCHH,
HaOJIOICHUS, OMBITHI, SKCIEPUMEHTHI, paboTa ¢ y4yeOHOW M JIONMOJIHUTEIBHON JIMTepaTypoil,
aHaJIM3, MOHMTOPHUHI, HCCIIEOBaTelbCKas pabora, mpe3eHTanus. OnpeneneHHOe MeCTO B
OBJIAJICHUM JIaHHBIM KypCOM OTBOJAMTCSI CaMOCTOSITENIbHONH paboTe: MOJArOTOBKAa TBOPYECKHUX
pabot, coolbrenuii, pedepaTos.

@DopMBI IPOMEKYTOUHOHN aTTECTALIUU:

- TECTHI;

-KOHTPOJIbHBIE,

- CaMOCTOSTEIbHbIE PAOOTHI;

- IPaKTUYECKHE,

- TBOpYECKHE PabOTHI.

[Ipeobnanaromeit GhopmMol KOHTPOJS BBICTYINAIOT MUCHMEHHBIM (CaMOCTOSATENBHBIE H
KOHTpPOJIbHBIE PabOThI) U YCTHBIN onpoc (cobecemoBanne), TECTUPOBAHKE .

O0ocHoBaHMe BbIOOpPAa cHCTeMbl O0Y4YeHHSI M PA3IUYHBIX YYeOHO-METOIHMYECKUX
KOMILJIEKCOB JIJISl peajiM3anuu padoueii mporpamMmsbi.

B cootrBerctBum ¢ 3akonHom P® « OO6 oOpa3oBaHUM» OCHOBHOU 3amauei
00pa30BaTEeNbHOTO YUYPEKICHHS SBISETCS: OCYIIECTBICHHE IIeJICHANpPaBICHHOTO TMpoliecca
BOCIIMTaHUA M oOyueHus rpaxjgaH P® B mHTepecax yyamMxcsi U MX pOJAUTENEH, 0OIlecTBa,
rocy/apcTBa,  COMPOBOXKIAIOMIETOCS ~ JOCTHKEHHEM  OOYYaloIIMMHUCS  YCTAHOBIIEHHBIX
TpeOoBaHuil (¢enepantbHOr0 KOMIIOHEHTa TOCYIapCTBEHHOTO 00pa3oBaTeNbHOTO CTaHJapTa.
ObecneueHre eaUHCTBA 00OPA30BAaTENBHOIO  MPOCTPAHCTBA, IPEEMCTBEHHOCTh OCHOBHBIX
00pa30BaTeNbHBIX MPOTPaMM HAYaJIBHOTO OOIIEr0, OCHOBHOTO OOIIEro, CpeaHEro (MOJIHOTO)
o0pa3oBaHMs.

B nensx peanuzanuu ganHoi 3agauu OY BeiOpaHa Ui cocTaBieHHs pabodeil mporpaMMel
aBTOpCKas mporpamma Kypca xumuu Uit 8-11 kimaccoB o0meo0pa3oBaTeNbHBIX YUPEKICHUN



O.C.l'abpuensina, cooTBeTcTByoIIeH  DenepaibHOMY KOMIOHEHTY ['ocyIapCTBEHHOTro
craHgapTa oOmero oOpa3oBaHUS W JOINMYIIEHHOH MHHHCTEpCTBOM 00pa3oBaHUS W HAYKH
Poccuiickoit ®eneparmu (O.C.I'abpuensn Ilporpamma kypca xumum 11 8-11 kimaccoB
0011e00pa3oBaTeNbHBIX YUPSKACHUA — 4-¢ W3JaHue, mepepaboTaHHOe W JOMOJNHEHHOEe — M.:
Hpoda, 2012.).

ABTOpPCKOW IporpaMMe COOTBETCTBYeT yueOHuk: «Xumus 8 kiace» O.C.I'aGpuensH -
pexoMeH10BaHO MuHHCTEpCTBOM 00pa3oBaHus U Hayku P®D / 12-e uznanue, nepepaboranHoe —
M.: lpoda, 2013 (MoxHO ucnonas3oBath yueounku O.C.I'abpuensna 2010-2012 r.r. uzganus).

MecTto yyeOHOro npeamera B y4eOHOM ILJIaHe.

OcobeHHOCTH conepkaHusl Kypca «XUMUS» SBISIOTCS TJIABHOW MPUYMHOW TOTO, YTO B
0asucHOM ydeOHOM (00pa3oBaTeIbHOM) IUIAHE ATOT MPEAMET MOSIBISETCS MOCICTHUM B PSIY
€CTECTBEHHOHAYYHBIX JUCLUUIUIMH, TOCKOJIbKY I €r0 OCBOCHHUS LIKOJIBHUKH JTOJKHBI 00J1a1aTh
HE TOJBKO OMNpeAeNEHHBIM 3alacoM IpeIBAPUTENIbHBIX €CTeCTBEHHOHAYYHbIX 3HaHWM, HO U
JOCTATOYHO XOPOIIO Pa3BUTHIM a0CTPAKTHBIM MBIIUICHUEM.

XuMusi B OCHOBHOM IIKOJIe m3ydaeTcs B 8-9kiaccax. OO1miee 4ncio y4eOHBIX 4acoB 3a
nBa roaa ooyuenus- 136, u3 Hux 8 -9xiaccax mo 68 yacos (2 yaca B HeJIeJI0), B TOM 4YHCIIe
Ha MPAaKTUYECKYIO YacTh B § KJlacce-7 4acoB, KOHTPOJIbHbIE YPOKH -4 yaca.

[TockonbKy OCHOBHBIE COJiepXKaTeIbHbIE JHHHUM IIKOJBHOTO Kypca XUMHH TECHO
MEeperyieTeHbl, B MPUMEPHON MPOrpaMMe COJEpXKaHHUS MPEACTaBICHO HE MO JUHHUSAM, a IO
paznenaMm: «OCHOBHBIC TOHSTHS XUMHH (YPOBEHb ATOMHO-MOJEKYJSPHBIX MPEICTABICHUHN )Y,
«[lepuoauveckuii 3aKOH U MepUoANYecKasi cucTeMa XuMuueckux snementoB [I.M1. Menneneena.
Crpoenue BemecTBa», « MHOroo0pasue XMMUYECKUX pelieHui», « MHOrooOpasue BEIecTBy.

B mpormecce ocBoeHust MporpaMMmbl Kypca XUMHM JUIsI OCHOBHOM IIKOJIBI y4alllHUecs
OBJIAJICBAIOT YMEHUSMH CTaBUTh BONPOCHI, HAOMIONATh, OOBACHATH, KIACCH(PHUIUPOBATH,
CpPaBHHMBATh, IMPOBOJUTH JKCIEPUMEHT, OIpPEACTATh HCTOYHMKU XMMHUYECKOW HH(pOpMAIH,
[oJlyyaTb W AaHaJU3upoBaTh €€, a TakKe TOTOBUTh Ha 3TOM OCHOBE COOCTBEHHBIN
MH(POPMALIMOHHBIA TPOIYKT, MPE3EHTOBaTh €ro M BeCTH IUCKyccuio. IIporpamma mo3BoisieT
YYAILIUMCS OIPENETUThCS C BHIOOPOM Ipoduisi 00yUueHHsl B CTapIlei HIKoJIe.

B aBTOpCKYIO IpOrpaMMy BHECEHBI CIIEIYIOIINE N3MEHEHUS:

1.YBeu4eHo 41ciIo 4acOB HA U3yUYEHUE TEM:

- «BBeneHue» 5 yacoB BMECTO 4 4acOB 3a CUET BKIIFOUCHUS MPAKTHUECKUX paboT Nel u No2.

- Tema 3 «CoenuHeHHS XUMHYECKHX DJIEMEHTOB» MO 15 4dacoB BmecTO 12 YacoB 3a cdyer
BKJIIOUEHUS IpakTUYecKuX padoT Ne3 u NeS.

- Tema Ned «M3menenus, npoucxogsauue ¢ BemecreamMu» 11 gacoB Bmecto 10 yacoB 3a cuer
BKJIFOUEHUS IPAKTUYECKOI paboThl Ne4.

- Tema Ne6 «PactBopenue. PactBopbl. CBoMCTBa pacTBOPOB 3JIEKTPOIUTOB» 20 yac BMecTO 18
YacoB 3a CYET BKIIOYEHHUs mpakThyeckux pador Ne7, 9. Ilpaktuueckue paboter Ne 6, 8
UCKITIOYCHBI.

Takum 00pazoM, mpakTUYecKue pPabOThI, COCTABIISIIONINE TEMY 5 U TeMy 7, pacmupeaeneHbl Mo
IPYTUM TeMaM Kypca B COOTBETCTBUHU C M3Yy4YaeMbIM MaTepHaloM (Hymeparus MPaKTUYeCKUX
pabort o yueonuky O.C. I'abpuensua 2010 r. uzganus)

2.YMeHbIIeHO YKCII0 YacOB Ha U3y4YEeHHUE TeMbl 1 «ATOMBI XUMHUYECKHUX JIeMEHTOB» ¢ 10 yacos
1o 8 4acoB, T.K. OHATHE 00 M30TOMAax paccMarpuBaeTcs Ha ypoke «OCHOBHBIE CBEICHHUS O
CTPOECHUU aTOMOBY.

3. C 2023 — 2024 yuyeGHoro roma Ha 6aze MOY «llomapckas COILL» HauumHaeT cBoe
¢yukunonupoBanue 1eHTp «Touka pocray». Ha 6a3e nentpa «Touka pocray obecrieunBaeTcs



peanuzanys  00pa3oBaTENbHBIX  MPOrPaMM  €CTECTBEHHOHAYYHOM M TEXHOJOTMYECKOU
HAIPaBJICHHOCTEH, pa3pabOTaHHBIX B COOTBETCTBUH C TPEOOBAHHUSIMU 3aKOHOJATENIBCTBA B chepe
oOpazoBaHust U ¢ yd€roM pexoMmeHaauuii dexepanbHOro omeparopa y4eOHOro mpeaMeTa
«Xumus». OOpaszoBaTenpHas IporpaMma IO3BOJSCT HHTETPUPOBATh peAU3yeMble 3J1ECh
MOJXO/bI, CTPYKTYPY M COJEpXKaHWE NpU OpraHu3aliu OOydyeHus XUMUU B 8—9 Kiaccax,
BBICTPOCHHOM Ha 0aze Jito00ro u3 JA0CTYIHBIX yueOHO-MeToandeckux komiuiekcoB (YMK). s
MOBBIIIEHUST Y(PPEKTUBHOCTH E€CTECTBEHHOHAYYHOTO OOpa30BaHMs Ha ypOKax XUMHH OyneT
MCIOJIb30BaHa MaTepUaAIbHO — TEXHUUYECKas 0a3a IeHTpa, KOTopas SIBJISIETCS WHHOBALIMOHHOW U
BBICOKOTEXHOJIOTUYHOH. MatepuanbHo — TexHuyeckas 0Oaza meHTpa «Touka pocray,
IUTaHUpyeMas Ul MCIOJb30BaHMSA Ha ypoKax XMMHHU B § Kiacce: Hu@poBas J1abopaTtopusi ¢
JaTYUKaMU: JaTYUK TEMIEPaTypbl, ONTHYECKOHN MIIOTHOCTH, pH, 31eKTpONpOBOIHOCTH, XJIOPU
— HOHOB, HUTpAaT — HOHOB; ammapaT Ui I[POBEACHUS XUMMUYECKMX peakiuid, rnpubop s
JIEMOHCTPALIUM 3aBUCUMOCTH CKOPOCTH XHMHUYECKOH peakluuu OT pa3iuyHbIX (aKTOpOB,
IUMeTKa — J03aTop, OaHs KOMOMHUpOBaHHas, NpuOOp uid modydeHus rasos. C 1enbro
pacIIMpeHMsl TNPAKTHYECKOro JAMana3oHa npeamera «XuMus», B 8 KIAcCe BBEICHBI
JIONIOJTHUTENbHBIE J1a00paTOpHble M MPAaKTUYECKUE pabOThl, ¢ MCIOJIb30BaHUEM O0OPYIOBaHUS
nenTpa «Touka pocTay.

Criucok 1a00paTopHBIX paboT Mo Kypcy «XuMus» 8 Kiacce

1. U3y4eHue cTpoeHus TUIaMEHU CBEYH

2. Pa3znoxxeHne BO/bI 2JEKTPUUECKUM TOKOM

3. OnpeneneHre KOHLUEHTPALMK BELIECTB KOJOPUMETPUYECKHM METOJOM MO KaJuOpOBOUHOMY
rpapuKy

4. Onpenenenuie pH pacTBOpOB KUCIIOT U ILETO0YEH.

KoaunuyecTBo yacoB
KoauyecTBO 4acoB B

Pa3zgen B ABTOPCKOil .
padoueil nporpamme
nporpamMmme
Beenenue 4 4+1
ATOMBI XUMHUYECKUX DJIEMEHTOB. 10 8
[IpocTeie BemecTBa. 7 7
CoeanHeHNs] XUMHUYECKHUX DJIEMEHTOB 12 12+3
N3menenus, mpoucxoasiimue ¢ BemecTBaMHu. 10 10+1
ITpaxTukym Ne 1 «lIpocTeiiue onepauuu ¢ 5
BCIIIECTBOMY.
PactBopenue. PactBoprl. CBolicTBa
P P 18 1842
pPacTBOPOB BJICKTPOJIUTOB.
[Ipaxktukym Ne2 «CBoMCTBa pacTBOPOB )
BJIEKTPOITUTOBY.
Peseps
p 0 2
Hroro
68 68

TemaTnyeckoe IUIAHUPOBaHMe B 8 Ki1acce

Ne [HammeHoBaHue Fcero B ToM uncie




Teopuss |[[IpakTudyeckne |KoHTpoOJBHBIE
n/m  [Tembl/pa3aena 4acoB
padoThI padoThI
Beenenue S 3 2
1 ATOMBI XUMHUYECKUX 3JIEMEHTOB. 3 7 1
2 [IpocTele BemecTna. 7 7
3 CoeIMHEHNST XUMHUUYECKUX DJIEMEHTOB (15 12 2 1
4 M3MeHeHus1, MPOUCXOISIINE C 11 9 1 1
BEIIIECTBAMH.
S PactBopenue. PactBopsl. CoiictBa 20 17 2 1
PacTBOPOB AJIEKTPOIUTOB.
6 O600mmenue 3a Kype 8 kmacca 2 1 1
Htoro 68 56 7 S5

KonTtposbHbie padoThI:

Tema KOHTPOJILHOH PadOTHI

Konmponvnaa pavboma Nel no teme: «Begenne. ATOMbl XUMHUYECKUX 3JIEMEHTOBY.

Koumponwvnasa paooma Ne2 no teme: «IIpoctsie BenectBa. CoeIMHEHUS] XUMUYECKUX JIEMEHTOB ».

Konumponvnaa paboma Ne3 no teme: «I3mMeHeHus, TPOUCXOISIINE C BEILIECTBAMI.

Konmponvnaa paboma Ne4 nio teme: «PactBopenue. PactBopsl.
CBoiicTBa pacTBOPOB IEKTPOIUTOBY.

[MpakTn4yeckue padoThi:

Tema npaxkTu4eckoit padoTsl

Ilpakmuueckasa paooma Nel «[Ipuembl oOpalieHus ¢ 1a00paTOPHBIMY.

Ilpakmuueckasa paooma Ne2 «HabGmonenune 3a ropsieid CBeUoin.

Ilpaxmuueckas padoma Ne3 «AHanu3 TOYBBI U BOIBD.

Ilpakmuueckasa paboma Ned «IlpurotoBieHue pacTBopa caxapa C 3aJaHHOM MacCOBOM Jojei
PacTBOPEHHOTO BEILIECTBAY.

Ilpakmuueckasn paboma Ne 5 «IIpu3Haky XUMUUECKUX PEAKLIUID».

Ilpakmuueckan paboma Ne 6 o Teme: «CBOWCTBa KUCIOT OCHOBAHUM, OKCUJIOB U COJIEH.

Ilpaxmuueckan padoma Ne 7 1io Teme: «PernieHne SKCIepuMEHTAIbHBIX 337124




COJAEP)KAHUE U3YYAEMOI'O KYPCA

8 KIIACC
(2 g B HEHeMIO; BCero 68 u)

BBenenue (5 yacoB)

Xumusi —  HaykKa O  BEHIeCTBaX, WX CBOWCTBaX H  MPEBpAICHUSIX.
[lonsiTne o0 XMMHYECKOM »3JeMEeHTEe M (hOopMax €ro CyIIeCTBOBaHHUA: CBOOOJHBIX aToMax,
MIPOCTHIX U CIIOXKHBIX BEIIECTBAX.

[IpeBpamenns BemecTB. OTINYNE XUMUYECKUX peaKuil oT pusnyeckux siBjaeHuil. Poib
XUMUH B KU3HH YEJIOBEKA.

Kpatkue cBeneHuss U3 MCTOpUM BO3HUKHOBEHUS U pa3BuTus xumuu. [lepuoxa anxumumn.
[Tonsitue o ¢unocopckom kamue. Xumuss B XVI B. Pazputme xmmum Ha Pycu. Poinb
OTEYECTBEHHBIX YUEHBIX B CTAHOBJICHUU XUMHUYECKON Hayku — paboTsl M. B. JlomoHocoBa, A.
M. bytneposa, /. 1. Menneneena.

XuMHUecKasi CHMBOJIMKA. 3HAKM XUMHUYECKHUX 3JIEMEHTOB U POUCXOKIEHNE UX HA3BAHUM.
Xumuyeckne Gopmynbl. HWuaexcel U koddduuumeHtsl. OTHOCHTENbHBIE AaTOMHas H
MOJIEKYJIsIpHasi Macchl. PacueT MaccoBoil JOIM XMMHUYECKOTO dJeMeHTa 1o (popmysie BeliecTna.
[lepnonnueckas cucrtema xumuyeckux siemeHToB Jl. 1. MenzaeneeBa, ee CTpykTypa: Majble U
0oJIbINIKe TIePUOIbI, TPYIIIBI U TMOATPYMIHI (TIaBHAs U mobouHas). [leproaudeckasi cucreMa Kak
CIpaBOYHOE TmocoOue i TMOMy4YeHHs CBENEHUM O  XUMHYECKHX  DJIeMEHTaXx.
Pacuernbie 3amaun. 1. HaxoxaeHue OTHOCUTENHbHON MOJIEKYJIIPHOM MaccChl BEIIECTBA IO €ro
XUMHUYECKOi popmyre. 2. Beruucienne MaccoBOi A0JIM XMMHUYECKOTO SJIEMEHTa B BELIECTBE IO
ero gopmyire.

IIpakTuyeckas padora Nel. [Ipuemsl oOparnieHus ¢ 1a00paTOPHBIM 000PYIOBAHHUEM.
IIpakTyeckas padora Ne2. HaOnroneHue 3a ropsiei CBEYOM.

TEMA 1 AToMBI XUMHYECKHX YJIEMEHTOB (8 4acoB)

ATOMBI Kak ¢opma CYIIECTBOBAHHS XHMHUUYECKUX 3JIeMEHTOB. OCHOBHBIE CBEICHHS O
CTpOeHHHM aToMOB. Jloka3aTenbcTBa CIIOKHOCTH cTpoeHus aromoB. OmnbiTel Pesepdopna.
[1nanerapHast MOJIEJIb CTPOEHUS aTOMa.

CoctaB aTOMHBIX s€p: NPOTOHBI M HEWTpPOHbL. OTHOCHTENBHAs AaTOMHAs Macca.
B3anMoCBA3p NOHATHM  «IIPOTOH», «HEUTPOH», «OTHOCUTENIBHAsI AaTOMHas Maccay.
W3meHeHne yucia MpoTOHOB B Sijpe aToMa — O00pa30BaHHE HOBBIX XUMHUYECKHX 3JIEMEHTOB.
W3menenne uucia HEHUTPOHOB B siApe aToMa — oOpa3zoBaHue u30TOnoB. CoBpeMEHHOE
ONpeJEICHUE NOHATUS «XUMHUYECKUI 3yieMeHT». V30Tonbl Kak pa3sHOBUAHOCTA aTOMOB OJHOTO
XUMHUYECKOTO 3JIEMEHTA.

OnekTpoHbl. CTPOCHHE 3JIEKTPOHHBIX 000JI0YEK aTOMOB XUMHUYECKUX AmeMeHToB Ne 1—20
nepuoauyeckoi cuctemsl J[. M. MenneneeBa. IlonsitTue o 3aBEepIIEHHOM M HE3aBEPILIEHHOM
AJIEKTPOHHOM CJIO€ (SHEPTeTUYECKOM YPOBHE).

[lepnonnueckas cucreMa XxumMuueckux 3yeMeHToB J[. 1. MenzeneeBa n ctpoeHue aTOMOB:
(bu3MYeCKUil CMBICT MOPSIKOBOTO HOMEpa JJeMEHTa, HoMepa TpYIIbl, HOMEpa Mephoja.
N3meHeHne uyucna HIEKTPOHOB HAa BHEIIHEM 3JEKTPOHHOM YpPOBHE AaTOMa XHWMHUYECKOTO
ayeMeHTa — 00pa3oBaHKE TMOJOKHUTEIBHBIX U OTPHUIATEIHHBIX MOHOB. MOHBI, 00pa3oBaHHBIC
aTOMaMHu METaJIOB U HEMETAJIOB. [IpuunHbI U3MEHEHUsT METAIIIMYECKUX U HEMETaJUIMYECKUX
CBOMCTB B MIEpUO/IaX U TpyMIax.



Ob6pa3zoBanue OMHapHBIX coeanHeHHH. [loHsTHE 00 MOHHOM cBA3U. CxeMmbl 00pa3oBaHUs
MOHHOM CBSI3H.

B3aumMopeiicTBie aTOMOB XHWMHYECKHUX DJIEMEHTOB-HEMETAJUIOB MEXIy CcoO0Ol —
o0pa3oBaHKE JBYXaTOMHBIX MOJIEKYJI IPOCTHIX BemecTB. KoBaleHTHAsT HEMOIIpHAst XUMHYECKast
CBSI3b. DIIEKTPOHHBIE M CTPYKTYPHBIE (POPMYJIBI.

B3aumopneiicTBue aTroMOB XMMHUYECKHUX D3JIEMEHTOB-HEMETAJUIOB MeEXay coboi —
oOpa3oBaHHe OWHAPHBIX COEAMHEHHH HEMETaUIOB. DJIEKTPOOTPUIATEIbHOCTh. [loHsATHE O
KOBAJICHTHOM NOJIAPHOM CBSA3H.

B3aumopeiictBue aTOMOB XMMHUYECKHMX DJIEMEHTOB-META/NIOB MEXIy coO0od —
o0Opa3oBaHME METANIMYECKUX  KpucTauloB. IloHATHE O  MeTaJIMUECKOW  CBSI3H.
JlemoHcTpanuu. Mogenu aToOMOB XMMHYECKMX dJIeMeHTOB. llepuogmyeckas cucrema
xumuueckux 3nemenToB /1. 1. Menneneesa.

Kontponbhas padorta Nel o teme «ATOMBI XUMHUUECKHUX 3JIEMEHTOBY.

TEMA 2 IIpoctbie BemecTBa (7 4acoB)
[TonoxeHnue MeTaIoB U HEMETAIIOB B NMEPUOJUYECKON CUCTEME XMMHUYECKUX 3JIEMEHTOB
. . MenneneeBa. Baxxnelme npocTeie BEIECTBA — METAIUIBI: KEI€30, ATIOMUHUN, KaTbIIUM,
MarHup, HaTpuH, KaJIUH. Ob6uue ¢buznueckue CBOMCTBA METAJLIIOB.
Baskneiimme mpocTeie BEMIeCTBa — HEMETAJLIbI, 00pa30BaHHBIC aTOMAaMH KHCJIOPOAa, BOJIOPO/Ia,
azota, cepbl, (ocdopa, yriepoma. CHOCOOHOCTH AaTOMOB XHUMHYECKHX DJJIEMEHTOB K
00pa30BaHMI0 HECKOJBKUX MPOCTHIX BEIIECTB — AalJIOTPOIUsA. AIIOTPOIHBIE MOAUDUKAIIH

kucnopona, ¢ochopa u omoBa. MeTamuyeckue M HEMETAIMYECKHE CBOHCTBA IPOCTHIX
BewecTB. OTHOCUTENBHOCTh JI€JIEHUS TMPOCTBHIX BEIIECTB HA METaulbl U HEMETAJLIbI.
[Tocrossauast ABoranpo. KonmuecTBo BemectBa. Mok, MomsipHast Macca. MoOJSIpHBI 00beM
ra3o000pa3HbIX BemiecTB. KpaTHble eIMHUIBI KOIMYECTBA BEIIECTBA — MULIUMOIB U KUJIOMOIIb,
MUJUTUMOJISIPHAsE YW KHJIOMOJISIpHAs MacChl BEIECTBA, MHJIIUMOJISIPHBIA W KHUJIOMOJISIPHBIM
00BEMBI Ta3000pa3HBIX BEIIECTB.

Pacuersl ¢ uCHONB30BaHMEM TMOHATUN «KOJMYECTBO BEIIECTBAY, «MOJISIpHAs Maccay,
«MOJISIPHBIF 00bEM T'a30BY, KIIOCTOSIHHAS ABOTaIPOY.

PacueTHsie 3a1aumn.
1.Beruucnenue MOJIIPHOM ~ MaccChl BELIECTB o  XUMHYECKUM dbopMmyam.
2.PacueTsl C€ WCHONB30BAaHHEM TMOHSATHM «KOJMYECTBO BELIECTBA», «MOJISIpHAs Maccay,
«MOJIISIPHBII 00BEM Ta30B », « TIOCTOSTHHAST ABOTAIPO ».
JMemoncrpanun. [lomydyenne o3zona. OOpasmpl OEIOro M Ceporo oJioBa, 0EIoro M KpacHOTo
dbochopa. Hekoropple MeTaiuibl U HEMETa/UIbl KOJMYECTBOM BemectBa 1 Moib. Mogenb
MOJIIPHOTO 00beMa ra3000pa3HbIX BELIECTB.

TEMA 3 CoenHeHust XUMHYECKHX 3JIeMeHTOB (15 yacoB)

Crenenn okucienus. OnpejesieHue CTEICHH OKUCIICHUS 3JIEMEHTOB 10 XUMHYECKOH (opmyrie
coequHenus. CoctaBienue ¢GopMysl OMHApHBIX COEAMHEHUH, OOIMK crmoco0 WX Ha3bIBAHMSL.
buHapHble COCAMHEHMS: OKCHIBI, XJIOPHABI, Ccyiabduasl U gp. CocTaBieHue HuX GHOpPMYIL.
[IpencraBuTenu OKCHAOB: BOJAA, YIJIEKHCIBIM a3 M HerameHas H3BeCTh. llpeacraBurenu
JICTYYUX BOJOPOIHBIX COCAMHEHUI: XJIOPOBOIOPO U aMMHAK.

OcHoBaHMs, WX COCTaB U Ha3BaHHS. PacTBOpUMOCTH OCHOBaHMW B Boje. TaOmwuia
pPacTBOPUMOCTH THIPOKCUIOB U colieil B Boje. [IpencraBureny 1menodeii: rTuApOKCHIBI HATPHS,




Kamus U Kanbuus. [loHsTHE O KauecTBEHHbIX peakuusax. MHaukaropsl. M3mMeHeHHMe okpacku
MHJUKATOPOB B IIEJIOYHON CpEAE.
Kucnotsl, ux coctaB u Ha3BaHus. Knaccudukanms kucnot. IlpeacraBuTenu KUCIOT: cepHas,
COJIIHAas W a30THad. JI3MeHeHMe OKpacKM MHAMKAaTOpPOB B  KHCIOTHOM  cpene.
Conu xak Ipou3BOJHbIE KUCIOT U OCHOBaHMM. 1X cocraB u Ha3BaHus. PacTBopuMocTh cosieil B
Boge. IlpencraButenu comeil: xiopux HaTpus, KapOoHat u  ¢ocdar  KaapLus.
AMoOp(GHBIE 1 KPUCTATUTNIECKHE BEIIECTBA.
MexMOoeKyIIpHbIE B3aUMOJEUCTBUS. THIBI KPUCTANIMYECKUX PEUIETOK: MOHHAs, aTOMHas,
MOJIEKYJISIpHAsE U METaJUIMYecKas. 3aBUCUMOCTb CBOWCTB BEILECTB OT TUIIOB KPUCTAJUIMUECKUX
PEILIETOK.
BemecTBa MOJNEKYJISPHOIO M HEMOJIEKYJISIPHOTO CTPOEHHUS. 3aKOH IOCTOSIHCTBA COCTaBa JUIs
BEILIECTB MOJIEKYJIIPHOTO CTPOEHUS.
UYuctele BemiecTBa U cMmecu. [Ipumepsl KUAKUX, TBEPABIX U Ta3000pa3HbIx cMmeceld. CBoiicTBa
YUCTBIX BemlecTB M cMmeced. Mx cocraB. MaccoBas m oObeMHas /101 KOMIIOHEHTa CMECH.
PacyeTsl, cBsI3aHHBIE ¢ UCTIOIB30BAHUEM IOHATHS «JOJIS).
Pacuyernsie 3agaun. 1. Pacuer mMaccoBoil 1 00BbEMHON IOJEH KOMIIOHEHTOB CMECH BELIECTB. 2.
Beruncnenre MaccoBOi IOJIM BEUIECTBA B PAacTBOPE IIO M3BECTHOM Macce PacTBOPEHHOIO
BELIECTBA M Macce pacTBopuTesd. 3. BbluncieHne Maccel pacTBOPSIEMOIO BEIECTBA H
pacTBopuUTENs, HEOOXOIUMBIX JUIsl IPUTOTOBJIEHUS ONPENIETICHHOW MacChl pacTBOpa ¢ U3BECTHOM
MacCOBOH J0JIEN PACTBOPEHHOI'O BEILIECTBA.
Hemonctpauuu. O6pasiibl OKCUIOB, KHCIOT, OCHOBAaHUM M cojei. Moaenu KpuCTaNIn4eCKUX
pELIETOK XJIOpUJA HATpus, anmasa, okcuna yraepoaa (IV). B3peiB cmecu Boioposaa ¢ BO31yXOM.
CriocoOsI paszeneHus cMecei. Juctriuanus BOJBI.
JlabopaTopHbIe ONBITHI:

1. 3HaKoOMCTBO ¢ 00Opa3lamMH BEILECTB Pa3HbIX KJIACCOB.

2. Pa3nenenue cMmeceil.
IIpakTyeckas padora Ne3. AHanu3 OYBHI U BOJBI.
IIpakTyeckas padora Ne4. [IpurortoBieHue pacTBopa caxapa C 3aJlaHHOM MaccoBOW A0je
PacTBOPEHHOIO BEIIECTBA.
KonTponbnas padora Ne2 no teme «IIpoctsie BeniectBa. CoeJMHEHUSI XUMUYECKHUX JIEMEHTOBY

TEMA 4 U3smenenusi, npoucxoasiiue ¢ semecrsamMu (11yacon)

[TonsTHE SIBNEHUI KaK U3MEHEHUM, MPOUCXOSAIIMX C BEIIECTBAaMU. SIBJICHUS, CBSI3aHHBIE C
W3MEHEHUEM KPUCTAINIMYECKOTO CTPOCHUSI BEILECTBA NPH IOCTOSHHOM €ro cocTaBe, —
¢busnueckue spieHus. Duznyeckue SIBICHUS B XUMHH: AUCTHILISALNSA, KPHUCTAJIU3AIINS,
BBITIAPUBAHNE U BO3TOHKA BEIIECTB, ICHTPU(DYTUPOBAHHE.

SIBrieHMs, CBSI3aHHBIE C M3MEHEHHWEM COCTaBa BEIIECTBA, — XWUMHUYECKHE pPEaKIIHH.
[IpusHakn © ycIoBHUA TIPOTEKaHWS XUMHUYeCKHX peakiuil. [loHsatne 00 9K30- ©
SHIOTEPMUYECKUX peakiusX. Peakuuu ropeHus Kak 4YacTHBIA Clydall 3K30TepMHYECKHX
peakIMii, MPOTEKAOIINX C BbIICJIEHUEM CBETA.

3aKOH COXpaHEHUsS MAacChl BEHIECTB. XHUMHUYECKHE YpaBHEHHUs. 3HAYCHHE HHACKCOB H
KOd(pHUITUEHTOB. CocraBneHue ypaBHEHUI XUMHYECKUX peaKUuu.
PacdeTsl o XuMUYeCKUM ypaBHEHUAM. PenieHue 3a/1ay Ha HAXOXKJIEHHE KOJIMYECTBA BEIIECTBA,
MAacChl WM 00beMa MPOAYKTa PEaKIH 10 KOJIMYECTBY BEIIECTBA, MacCe WIH 00bEMY HUCXOTHOTO
BellecTBa. PacyeThl ¢ MCHONL30BAaHHEM ITOHATHSA «IOJs», KOTJa MCXOJHOE BEIIECTBO JaHO B



BHUJE pacTBOpa C 3aJaHHOW MAacCOBOM J0Jed pacTBOPEHHOIO BEUIECTBA WM COACPKHUT
ONPEACIICHHYIO JTOJIIO ITPUMECE.

Peakuun paznoxenus. [loHsaTne o ckopocTH XMMHMUYECKHUX peakuui. Katammzatopsl.
DEepMEHTBI.

Peakiun coegunenus. KartanmuTuueckue W HEKaTanuTHYecKue peakuuu. OOpaTuMbie U
HeoOpaTUMBbIE PEAKIINU.

Peakuun  3amemeHus.  ODNEKTPOXUMHUYECKHM  psA — HANpsDKEHWH  METalIoB,  €ro
MCIOJIb30BaHUE JJIsi MIPOTHO3MPOBAHUS BO3MOKHOCTH MPOTEKAHUS PEaKLUi MEeXay MeTallaMH
U pacTBOpaMH KUCJIOT. Peakiiuu BHITECHEHUS OJHUX METAJJIOB U3 PACTBOPOB UX COJIEH IPYTHUMHU
MeTaJlJIaMHU.

Peakuun oOmena. Peakuuu HeWTpanuzauuu. YCIOBHUS NpPOTEKaHWs peakuuid oOMeHa B
pacTBopax 0 KOHILA.

Tunsl XUMHUYECKUX peakuuil (M0 MPU3HAKY «YHUCIO M COCTaB HCXOJHBIX BEIIECTB M
IIPOAYKTOB PEaKLMN») Ha MPpUMEpe CBOMCTB BOAbI. Peakius pa3inokeHus — 3JIEeKTPOJIU3 BOIbI.
Peakunn coennHeHNss — B3aUMOJEHCTBUE BOABI C OKCUIAMH METAIOB U HeMeTalIoB. [lonsaTue
«ruApokcuab». Peakuum 3aMenieHMss —  B3aMMOJCKMCTBME BOABI C  IIEJIOYHBIMH H
IIeJI0OYHO3EMENIbHBIMU  MeTaJulaMu. Peaknuu oOMmeHa (Ha npumepe THIpoiu3a cyibduia
ATIOMHUHHUS U KapOu1a KaJbIlus).

PacyerHble 3anaun.

1. BeruncneHue o XMMUYECKUM YPaBHEHHMSIM MAcChl WM KOJIMYECTBA BEILIECTBA IO M3BECTHOM
Macce WM KOJIMYECTBY BEIIECTBA OJHOTO U3 BCTYNAIOUIMX B PEAKLUIO BEILECTB WU IIPOLYKTOB
peakuuu.

2. Bpluncnenue Macchl (KOJIMYECTBA BelIeCTBA, 00beMa) MPOAYKTa PEaKIMH, €CIM HM3BECTHA
Macca  MCXOOHOIO  BEIECTBA, COAEPXKAIIETO  ONPEACICHHYI0  JIOJII0  IPUMECEH.

3. Boruncinenue Macchl (KOJMYECTBa BEIIECTBA, 00beMa) MPOAYKTa PEaKlMH, €CIIM H3BECTHA
Macca pacTBOPa U MaccoBast 10JIs1 pAaCTBOPEHHOT'O BELIECTBA.

Hemonctpauuu. [lpumepsl ¢pusndeckux sBICHUN: a) TUIaBiIeHHE mapaduna; 0) BO3rOHKa MoJa
Wi OEH30WHOW KHUCIIOTHI, B) PAacTBOPEHHE IEpMaHTaHaTa Kanus; T) Auddy3us TymImCThIX
BELIECTB C TOpsIlEH JIaMIIOYKM HakaiuBaHusA. lIpuMepsl XMMHMUYECKUX SBJICHUMH: a) TOpPEHHE
Marausi, ¢docdopa; 0) B3aMMOJEHUCTBHE COJSHOM KHUCIOTHI C MPAaMOpPOM WA MEJIOM; B)
nosydyeHue ruapokcuaa Meau (Il); r) pacTBopeHue MONYYEHHOTO TMAPOKCUAA B KHUCIOTaX; 1)
B3aumojeiicteue okcuga meam (II) ¢ cepHOM KHCIOTOM TpU HarpeBaHUU; €) Pa3IOKEHUE
NepMaHraHaTa Kajus; >K) B3aUMOJEHCTBIE pa30aBIEHHBIX KUCIOT C METAJUIaMU; 3) pa3jiokKeHHUe
MEPOKCHJIa BOJOPOJA; 1) SIEKTPOIU3 BOJIBL.

JlaGopaTopHble ONbITHI:

1. Pa3nosxeHne BOABI 2JEKTPUUECKUM TOKOM

2. Omnpenenenne KOHUEHTPALMU BEIIECTB KOJOPUMETPUUECKUM METOJIOM MO KaTHOpPOBOYHOMY
rpadguky

3. Onpexnenenue pH pacTBOPOB KUCIIOT U IIEJIOYEH.

4. CpaBHEHHE CKOPOCTH HCHApeHHs BOJbl W CHHMpPTa IO HCYE3HOBEHHIO MX Kalenb Ha
(bunpTpOBAIBHON Oymare.

5. Oxucnenue Meau B IUIAMEHU CIIMPTOBKHU WIH TOPEJIKH.

6. IlomyTHeHHMe  HM3BECTKOBOW  BOJIBI  OT  BBIABIXaEMOIO  YIVIEKHCIOIO  Tasa.

7.  llomyueHme  yIJIEKHCIOTO  ra3a  B3aUMOJEHCTBUEM  COAbl M KHUCJIOTHI.

8. 3amemenue meau B pactBope xyopuaa meau (II) xenezom.

IIpakTnyeckas padora NeS. [Ipu3Haku XUMHUYECKUX PEAKIMI.



KOHTpOHBHaH pa60Ta Ne3 mo Teme «I/I3MCHCHI/I}I, MMPOUCXOAAIHNEC C BEIICCTBAMM.

TEMA 5 PacrBopenue. PactBopbl. CBOMCTBA PACTBOPOB 3JIEKTPOJIUTOB (20 yacoB)
PactBopenue kak gusuko-xumudeckuil mnpouecc. [lonstue o rugparax M KpUCTaIOTUApPATaX.

PactBoprMocTs. KpuBble pacTBOpUMOCTH Kak MOJEIb 3aBUCUMOCTH PACTBOPUMOCTH TBEPABIX
BELIECTB OT TeMreparypbl. HacklllleHHble, HEHACBIIICHHbIE U TEPECHIIICHHbIE PacTBOPHI.
3HavYeHHE pacTBOPOB ISl IPUPOJIBI U CETLCKOTO XO3SMCTBA.

[TonsiTe 00 SMEKTPOIUTUUECKONW THUCCOIUAIIMN. DJIEKTPOJMTHI U HEIIEKTPOJIUTH. MeXxaHu3m
JUCCOLUAIMM  3JIEKTPOJIMTOB €  pPa3IM4YHBIM  THUIIOM  XMMHYecKOl  cBsizu. CTeneHb
ANEKTPOIUTUYECKON Arccoruaniy. CHIIbHBIE U C1a0ble AIEKTPOJIUTHL.

OCHOBHbBIE TIOJIOKEHHUSI TEOPUH DJIEKTPOJUTHYECKOM aucconuanuu. VoHHbIE ypaBHEHUS
peakuuii. YcioBUsS MPOTEKaHHs peakiMy OOMEHa MEXIy 3JIEKTPOJUTaMH JO0 KOHIIAa B CBETE
HMOHHBIX IIPEICTABICHU.

Knaccudukaius HOHOB U X CBOICTBA.

Kucnotel, ux knaccudukanus. [luccoumanusi KUCIOT UM HX CBOWCTBA B CBETE€ TEOPHUU
IEKTPOJIUTUYECKON Juccouuanui. MOJIEKYJISpHbIE M MOHHBIE YPaBHEHHUs PEAKUUN KHUCIIOT.
B3anMopeiicTBue KHCIOT C MeTallaMU. OJIEKTPOXMUMHUYECKUH PsJl HANPSHKEHUH METaJlIOB.
B3aumopneicTBue KUCIOT ¢ OKCHIAaMU METaJlIoB. B3anMopelcTBUe KUCIOT C OCHOBAaHUSIMU —
peakiusi HeWTpanmu3auuu. BsanmojeiicTBue KUCIOT ¢ coissMH. Vcronb3oBaHHMe TaOIHIIBI
pacTBOpUMOCTHU JUIs XapaKTEePUCTUKH XUMHUYECKHUX CBOIICTB KHCJIOT.
OcHoBanus, ux Ki1accupukanus. Jluccoumanus OCHOBAaHMH M HX CBOMCTBAa B CBETE TEOPHUU
JIEKTPOJIMTUUECKON AucconManuy. B3auMopelcTBUe OCHOBAaHUM € KUCIOTaMH, KUCIOTHBIMU
oKcHJaMM U coisMu. lcmonb3oBaHWe TaOMUIBI PACTBOPUMOCTH UL  XapaKTEPUCTHUKH
XUMHUYECKUX CBOMCTB OCHOBaHW. Pa3nokeHne HEpACTBOPUMBIX OCHOBAaHHI IMPU HATPEBAHUH.
Conu, ux kiaaccuuKanys ¥ AUCCOLUMAINS pa3IMYHBIX TUNOB coseld. CBoiicTBa coneil B cBeTe
TEOPUU JJIEKTPOJMTUYECKOW AucCcoUManui. B3ammMoaencTBue cojel C MeTaUlaMH, YCJIOBHUSA
IIPOTEKaHUs 3TUX peakuui. B3aumonencTBue coyed ¢ KUCIOTAMM, OCHOBAHUSIMU U COJISIMU.
Hcnonp3oBanue TaOIULbl PACTBOPUMOCTH JUISI XapaKTEPUCTUKH XMMHUYECKUX CBOMCTB COJIEH.
O6oOmienne cBefeHWH 00 OKCHAax, WX KIAacCM(PUKAIMU W XUMHYECKHX CBOMCTBax.
'eHernyeckue psabl METAIOB W HEMETAJIOB. ['eHeTHdeckas CBA3b MEXAy KilaccaMu
HEOpPraHUYECKUX BEILECTB.

OKHCIIUTENbHO-BOCCTAHOBUTENbHBIE peakunnd. OKHUCIHUTENbh W BOCCTAHOBUTEIb, OKUCIECHHE W
BOCCTaHOBJICHUE.

Peakunyu woHHOrO OOMEHa M OKHMCIHMTEIbHO-BOCCTAHOBUTENbHbIE peakuuu. CocraBieHue
YPaBHEHUH OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX pEaKIUi METOJIOM 3JIEKTPOHHOro OajnaHca.
CBoiicTBa NPOCTHIX BEIIECTB — METAUIOB U HEMETAJJIOB, KHUCIOT M COJEH B CBETE
Mpe/ICTaBICHUN 00 OKUCIUTEIHbHO-BOCCTAHOBUTEIBHBIX MPOIIECCaX.

JemoncTpauuu. McnblTaHue BEIIECTB M UX PAaCTBOPOB Ha 3JIEKTPONPOBOJHOCTH. J[BH>kKeHHE
OKpAILICHHBIX HMOHOB B 3JIEKTPUYECKOM IOJi€. 3aBUCHMOCTbH 3JIEKTPONPOBOJHOCTH YKCYCHOU
KHCJIOTBl OT KOHLEHTpauuu. B3anMmonelcTBrue IMHKA C CEPOM, COJIIHOM KHUCIOTOH, XJIOPHIOM
mean (II). T'openume wmarnug. Bs3aumopneilcTBue XJIOpHOW W CEPOBOJOPOAHON BOJBI.
JlabopaTopHbIe ONBITHI:

1. Peakmum, XxapakTepHble MJii pPacTBOPOB  KUCIOT  (CONSHOM WM  CEpHOM).

2. Peakuum, XapakTepHble I PacTBOPOB ILIENOYEH (TMAPOKCUAOB HATPUS WIM Kallus).



[TonydyeHne u CBOICTBa HEPACTBOPHUMOIO OCHOBaHWsA, HO. (ruapokcuna wmemu(Il)).
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4. Peaknuu, XxapakTepHble Jisi PacTBOpOB coiiek (Hampumep, it xinopuga menu (ID).
5. Peakuuu, XapakTepHble JII OCHOBHBIX OKCHJIOB (HampuMep, [UIsl OKCHAA KaJbLus).
6. Peakuyu, XxapakTepHble 17151 KUCIOTHBIX OKCHJIOB (HarpuMep, AJIsl YIIIEKUCIIOTo rasa).
IIpakTyeckas padora Ne6. CBoiicTBa KMCIOT OCHOBAHUN, OKCHJIOB U COJIEH.

IIpakTuyeckas padora Ne7. Pemienue skcriepuMeHTaNIbHBIX 33/1a4.

Kontponbnast pabora Ned mno Tteme «PactBopenue. PactBopsl. CBoiicTBa pacTBOPOB
AJIEKTPOJIUTOBY

HToroBoe noeropenue (2 yaca)

Y4yeOHO-MEeTOINYECKINI KOMILIEKC:

1.0.C.I'abpuensH «IIporpamma kypca xumuu Juist 8-11 kinaccoB o01ieo0pa3oBaTenbHbBIX
YUPEKIACHU

2.0.C.I'abpuensiH «HacTtonbHast KHUra y4uTenst XUMHK

3.0.C.I'abpuensa « KoHTpoJIbHBIC U TTPOBEPOYHBIC PAOOTHI

4.0.C.I'abpuensa «Xumus-8»

5. PabGouas terpans k yueOHuKy ["abpuensna O.C. «Xumus. 8 knaccy.

PesynbraTrhl OCBOCHHS ~ Kypca  XMMHHM (JMYHOCTHBIC, MeTalpeIMeTHbIe H
npeaMeTHbIe)

[Tpyn u3ydeHUu XUMHM B OCHOBHOHM ILIKOJIE 00ECHEeYMBAETCs JTOCTUIKEHUE JIMYHOCTHBIX,
METaNpPEIMETHBIX U IPEIMETHBIX PE3YJIbTaTOB.

JInuHOCTHBIE:

* B IICHHOCTHO-OPUEHTALMOHHOW c(epe — YyBCTBO TOPJIOCTH 32 POCCHUICKYIO
XMMHMUYECKYIO HAayKy, TYMaHU3M, OTHOILIEHUE K TPYAY, LIEJIE€yCTPEMIIEHHOCTD;

* (hopMHpOBaHKE LIEHHOCTH 3[JOPOBOTO M 0€30MacHOro obpasza *HU3HH; yCBOCHHE MPaBUII
MH/IMBUAYAIbHOTO U KOJUIEKTHBHOTO O€30MacHOr0 MOBEACHHMS B YPE3BbIUANHBIX CUTYalMSX,
YIPOKAKLIUX KU3HU U 3I0POBBIO JIFOAEH;

* B TpylnoBOoH cdepe — TOTOBHOCTH K OCO3HAaHHOMY BbIOOpY JaibHeHIIei
00pa3zoBaTEeNbHON TPACKTOPHH;

* B INIO3HABATENIbHOW (KOTHUTUBHOW, MHTEIJICKTYAIbHOM) cepe — yMEHHUE YHpaBIATh
CBOEH NO3HABATEIIBLHOM AESATEIBHOCTBIO.

* (opMupOBaHNE OCHOB HKOJOTHUECKOW KYJIBTYphI, COOTBETCTBYIOLICH COBPEMEHHOMY
YPOBHIO JKOJIOTMYECKOTO MBIIIJIEHUS, PA3BUTHE ONBITA HKOJIOTUYECKH OPHUEHTHUPOBAHHOMN
pedIeKCUBHO-OIIEHOYHOHN M MPAKTHYECKON JEATEIIbHOCTH B )KU3HEHHBIX CUTYAIHSIX;

MeranpenmeTHble

* YMEHHME CaMOCTOSITEIbHO ONpENeNATh IeId CBOEro oOOydeHus, CTaBUTh U
(bopMynupoBath A7 ceOsl HOBbIE 3a/jaul B y4€0e M IO3HABATENIbHON AEATENbHOCTH, pa3BUBATh
MOTHUBBI U1 HTHTEPECHI CBOEH IIO3HABATEIBLHOM JESTEIIBHOCTH;

* YMEHHME CaMOCTOSTEJIBHO IUIAHUPOBATh IIyTH [OCTHKEHUS LEJIel, B TOM 4YHUCIIE
albTepHATUBHbBIE, OCO3HAHHO BhIOMpaTh Hanbosee 3(h(heKTUBHBIE CITOCOOBI pelIeHNs YUEOHbIX U
[IO3HABATENIbHBIX 33/a4;

* YMEHHME COOTHOCUTBH CBOU JIEHCTBHUA C IUIAHUPYEMBIMHU PE3yJIbTaTaMH, OCYLIECTBIIATH
KOHTPOJIb CBOEH JEATEeNIbHOCTH B MPOLECCe JOCTHKEHUs pe3yibTara, ONpeAessTb CIOCOObI
JEeUCTBUI B paMKaX MPEAJIOKEHHBIX YCIOBUH M TpeOOBaHUM, KOPPEKTUPOBATh CBOU JICHCTBUS B
COOTBETCTBUM C U3MEHSIOILEHCS CUTyaluen;



* YMEHHUE OLIEHUBATh MPAaBUIBHOCTD BBHIMOJIHEHUS Y4eOHOH 3a/1a4H,

cOOCTBEHHBIE BOBMOKHOCTH €€ PEILICHUS;

* BIAQJCHME OCHOBAaMHU CAMOKOHTpOJIS, CAMOOLEHKH, MPUHATHS pELIeHUH U
OCYIIECTBICHUS OCO3HAHHOTO BHIOOpa B yUeOHOM 1 TIO3HABATENILHON JAEATEIIEHOCTH;

* YMEHHE OIpENeNATh IOHATUS, CO3/1aBaTh OOOOIIEHUS, yCTaHABIMBATH AHAJOTHH,
KJIaCCU(UIIMPOBATh, CAMOCTOSTEIILHO BHIOMPATh OCHOBAHUS U KPUTEPUU JUIsl KIlacCHU(pUKALUY,
YCTaHABJIMBAaTh IPUYMHHO-CIEJCTBEHHBIE CBSI3U, CTPOUTH JIOTMYECKOE pacCyXJEHue,
yMoO3aKiIro4eHne (MHAYKTUBHOE, IEAYKTUBHOE U 110 aHAJIOTUH) U JIeaTh BHIBOJIBI;

* YMEHHE CO3/1aBaTh, NMPUMEHATh W TNPEoOpPa30BBIBATh 3HAKH W CHMBOJBI, MOJEIH M
CXEMBI AJIs pellleHus y4eOHbIX U MI03HABATENbHBIX 3a/1a4;

* YMEHHME OPTraHU30BbIBaTh y4eOHOE COTPYAHMYECTBO U COBMECTHYIO JAESTEIbHOCTH C
YUUTENIEeM M CBEPCTHUKAMU; paboTaTh HHAMBUIYAJIbHO U B IPYIIIE: HAXOAUTh OOIIee pelIeHrne u
pazpemaTh KOHGIMKTHI HA OCHOBE COIJIACOBaHMS MO3UIMNA U yuéTa HHTEPECOB; (OPMYIUPOBATH,
apryMEHTHPOBATh U OTCTauBaTh CBOE MHEHHUE;

* YMEHHE OCO3HAaHHO HCIIOJIb30BaThb PEYEBBIE CPEICTBA B COOTBETCTBMM C 3aJadei
KOMMYHHUKAIMM JJIs1 BBIPQXKEHUS CBOMX YYBCTB, MbICIEH M MOTpeOHOCTEH; IUIaHUPOBaHUS U
PETyJSIIMA CBOEH IEATCIIBHOCTH; BJIAJECHUE YCTHOM M IUCBMEHHOW pPE4bl0, MOHOJIOIMYECKON
KOHTEKCTHOW PEYbIO;

* (dopMupoBaHME M DPa3BUTHE KOMIIETEHTHOCTH B 0O0JAacCTH HCHOJIb30BAHUSA
MH(POPMALIMOHHO-KOMMYHUKAITMOHHBIX TEXHOJIOTUH;

* (opMHpOBaHUE M PA3BUTHE KOJOIMUYECKOI'O MBIIUIEHUS, YMEHHE NMPHUMEHATh €ro B
MIO3HABATEJIHOW, ~KOMMYHUKAaTUBHOH, COLMAIBHOW MpakTHKE U  NpodecCHOHATIBHON
OpHUEHTALINH.

[IpenmerHsie:

1.B nmo3naBarenpHOM chepe:

* JaBaTh ONPEIEJICHUS M3YUYEHHBIX MOHATHH: «XUMUYECKHUI AJIEMEHT», «aTOM», «UOH»,
«MOJIEKYJIa», «IPOCTbIE U CJOXHBIE BELIECTBA», «BELIECTBO», «XHMHUUYECKas (GopMyiay,
«OTHOCUTEJIbHAs aTOMHasi Macca», «OTHOCHUTEIbHAs MOJIEKYJISpHas Macca», «BaJEHTHOCTBY,
«CTEINEHb OKHUCIIECHUS», «KPUCTAJUIMYECKAs PEILETKa», «OKCUABD), «KUCIOTBI», «OCHOBAHUS»,
«conm», «aM(pPOTEPHOCTHY, «MHIUKATOPY», KIIEPUOJUUECKHUI 3aKOH», «IEpUOANYECcKas TabIuLay,
«M30TOMBI», «XUMHUYECKasi CBS3b», «IIEKTPOOTPULIATEIIBHOCTBY, «XUMHYECKAsl peaKius»,
«XUMHUYECKOE YpaBHEHHE», «IrEHETHYecKash CBs3b», «OKHUCIEHHE», «BOCCTAHOBJICHHEY,
«QIEKTPONIUTUYECKAS AUCCOLUALIMS, «CKOPOCTh XUMHUECKOH peaKkInny;

* OmnMcaTh JEMOHCTPAlMOHHBIE M  CAMOCTOATEIBHO IIPOBEICHHBIE XUMUYECKHUE
SKCIIEPUMEHTHI;

* ONKCHIBATh U PA3IM4aTh U3yUYEHHBIC KJIACCHI HEOPIraHUYECKUX COCINHEHUH, IPOCTHIE U
CJIO’KHBIE BEIIECTBA, XUMUYECKUE PEaAKIINU;

* KJ1TacCU(PULIUPOBATh U3YUE€HHBIE OOBEKTHI U SBJICHHUS;

* JenaTh BBIBOABI M YMO3AKIIOYEHUS W3 HAOMIONEHWH, M3Y4YEHHBIX XHMHYECKHX
3aKOHOMEPHOCTEW, TPOTHO3UPOBATH CBOMCTBA HEM3YUEHHBIX BEIIECTB [0 AHAJIOTHMH CO
CBOMCTBAMM U3YUYCHHBIX;

* CTPYKTYPHUPOBATh M3YUYEHHBIH MaTepuan U XUMHUYECKYIO MH()OPMALUIO, MOTYyYECHHYIO
U3 JPYTUX UCTOYHHKOB;

* MOJEIUPOBAaTbH CTPOCHHE aTOMOB DJJIEMEHTOB 1-3 TEpHUONOB, CTPOECHUE NPOCTHIX
MOJIEKYT;

2. B 1IeHHOCTHO — OpUEHTAIIMOHHOM cdepe:



* aHAJIM3UPOBATh M OLCHHBATH TOCJICJACTBHS Ui OKpYXKAroIIeH cpeibl OBITOBOH WU
MPOM3BOJICTBCHHOU JICATEIBHOCTH YEIIOBEKa, CBSA3aHHOM ¢ TIepepabOTKOI BEIIECTB;

3. B TpynoBoii cdepe:

* IPOBOAWTD XUMHUYECKUHU OKCIICPUMCHT,

4. B cepe O6e3omacHOCTH KUZHEACSITETLHOCTH:

¢ OKa3bIBaThb IICPBYIO ITOMOIIb ITPU OTPABJICHUAX, OXKOraxXx U APYTUX TpaBMaX, CBA3aHHBIX
C BEIIECTBAMU U JIAOOPATOPHBIM 000y IOBaHHEM.

TPEBOBAHUSA K YPOBHIO ITIOAI'OTOBKH YYAILIIUXCS, OBYYAIOIIUXCHA IO
JTAHHOM IMPOT'PAMME

B pesynomame uzyuenus xumuu yueHuK 001i4cen

3HATL/IIOHUMATD

. XUMUYECKYI0 CUMBOJIUKY: 3HAKH XUMUYECKHUX AJIEMEHTOB, (POPMYJIIbl XUMHUECKUX
BEIIECTB M YPaBHEHUS] XUMMUYECKUX PEaKLni;

. 6adicHellue Xumuueckue NOHAmMUA: XUMUUYECKUH SJIEMEHT, aTOM, MOJIEKYJIa,
OTHOCUTENIbHBIE AaTOMHAsi M MOJIEKYJISIpHask Macchl, HOH, XHMHYECKas CBs3b, BEIIECTBO,
KJaccu(uKanus BELIECTB, MOJIb, MOJSIpHAs Macca, MOJIAPHBIA 00BbEM, XMMMYECKas peaklus,
KJaccu(uKaus peaxiyid, 3JIEKTPOIUT U HEIIEKTPOJIMT, SJIEKTPOJIUTHYECKAs IUCCOLMAIUS,
OKHCJIMTENb U BOCCTAHOBUTEIb, OKUCIIEHUE U BOCCTAHOBJICHHUE;

. OCHOGHblE 3aKOHbL XUMUU: COXPAHEHUS MAcChl BELECTB, IOCTOSHCTBA COCTaBa,
NEPUOIMYECKUI 3aKOH;

yMeThb

J Ha3bl6amb: XUMUYECKHUE DJIEMEHTHI, COEIMHEHUS N3YYEHHBIX KJIACCOB;

o 00vacHaAmy: GU3NIECKUN CMBICT aTOMHOTO (ITOPSAAKOBOT0) HOMEpAa XUMUYECKOTO
2JIEMEHTAa, HOMEPOB I'PYIIIBI U MEPUOJA, K KOTOPBIM 3JEMEHT MPUHAMIEKUT B MEPUOINUECKON
cucreme JI.MI. MeHneneeBa; 3aKOHOMEPHOCTH H3MEHEHHUS CBOMCTB JJIEMEHTOB B IIpeleiax
MaJIbIX TIEPHOJIOB U IIABHBIX MOATPYII; CYIIHOCTh pPeaKIuii HOHHOTO OOMEHa;

. xXapaxkmepuzoeams: XUMHUYECKHE HJIEMEHTHl (0T BOJOpOAAa 1O KajblUs) Ha
OCHOBE WX IOJIOKCHHS B mepuoandeckoii cucreme J[.M.MenneneeBa u 0COOCHHOCTEH CTPOCHHS
UX aTOMOB; CBSI3b MEK/JY COCTaBOM, CTPOCHHEM U CBOMCTBAMU BEILECTB; XUMHUYECKHE CBOICTBA
OCHOBHBIX KJIaCCOB HEOPIaHMYECKUX BEILECTB;

. onpedenams: COCTaB BEUIECTB MO WX (GopMyJiaM, MPUHAIJIEKHOCTh BELIECTB K
OTIpEIETIEHHOMY KJacCy COEIUHEHHM, THUIbl XUMHUYECKHX pPEaKIHi, BaJIEHTHOCTh U CTENEHb
OKMCJIEHUsI 3JIEMEHTA B COCIMHEHUSX, THI XMMUYECKOH CBSI3M B COEAMHEHUSX, BO3MOXKHOCTb
MIPOTEKaHUsl PeaKI1il HOHHOTO OOMEHa;

. cocmaenams: (GHOPMyJbl HEOPTaHUYECKUX COEAMHEHUH H3yYeHHBIX KJIACCOB;
CXEeMBbI CTpOEHMsS aTOMOB mepBbIX 20 anemMeHTOB nepuonnyeckon cucreMsl Jl.JM.Menneneesa;
yYpaBHEHMsI XUMUYECKHUX PEaKIuii;

o oOpawamsca ¢ XUMAYECKOHN TTOCY IO U J1a00paTOPHBIM 000PYI0BAHHEM;

. Ppacnoznaeams ONGIMHBLIM HymeMm: KHUCIOPOJ, BOJOPOJ, YIJEKUCIBIH Ta3,
aMMMaK; pacTBOPBI KUCJIOT U LIEJI0YEH, XJIOpH -, CyIb(aT-, KApOOHAT-UOHBI;

. 6bIYUCAAMB: MACCOBYIO JIOJIO XMMUYECKOI0 JIEMEHTa 10 (opMyJie COeAUHEHHUS;
MaccoBYyIO JIOJIIO BEILIeCTBa B pacTBOPE; KOJIMYECTBO BEIIECTBA, O0ObEM WM Maccy IO
KOJINYECTBY BEIIECTBA, 00bEMY MJIM Macce PeareHTOB WM MPOAYKTOB PEaKIUH;

HCII0/1b30BATH NPUOOPETEHHbIC 3HAHNA U YMEHUS B NPAKTHYECKOW 1eATeIbHOCTH U
MOBCEAHEBHOM KU3HU IS




L4 0e30I1acHOro 06paH_ICHI/I}I C BCIICCTBAMU U MAaTCpHUaIaMU,

o 9KOJIOTUYECKU IPAMOTHOTO ITOBEJCHUS B OKPYKAIOLIECH Cpelie;

o OLICHKU BJIMSHUS XMMHYECKOI'O 3arpsA3HEHUs OKPYIKAIOLIEH CPelbl HA OpPraHu3M
YEJI0BEKA;

o KPUTUYECKOH OLEHKH MH(OPMAIMH O BEUIECTBAX, UCTIONb3YEMBIX B OBITY;

o IIPUTOTOBJIEHUS PACTBOPOB 3a/IaHHON KOHLIEHTPALUU.

PesvabTarbl 00vuenus B kypce «Heorpannueckas XuMus» B 8 Kjaacce:

Tpeﬁonalmﬂ K YPOBHIO MOATOTOBKH B pPE3yJ/IbTAaTC U3YUCHUSA JAHHOTO0 NIpeaAMeTa B 8
KJ1acce ytmumﬁcn HOJI’KCH 3HATD:

o OCHOBHBIE (DOPMBI CYIIIECTBOBAHUS XUMHUYECKOTO 3JIeMEHTa (CBOOOIHBIE aTOMBI,
MIPOCTHIE U CIIOKHBIC BEIIECTBA),

o OcCHOBHBIE CBEICHUS O CTPOCHHUU aTOMOB DJIEMEHTOB MaJIbIX TIEPHOJIOB,

o OCHOBHBIE BUIBI XUMUYECKON CBS3H,

) THITBI KPUCTATUTUYECKUX PEIIETOK,

° DakTOphI, OMPEICNAIOIMNE CKOPOCTh XHMHUYECKUX pEaKIUid W COCTOSHHE
XUMHYECKOTO PABHOBECHS,

° TUMONOTHIO XUMHYECKUX PEAKIU IO Pa3IMYHBIM MMPU3HAKAM,

o CyIIHOCTH JIEKTPOTUTHYSCKON peaKIInH,

° HasBanmsi, coctaB, KiIaccu(UKAUIO ¥ COCTaB BAKHEWUIIMX  KIIACCOB

HEOPraHWYECKUX COCIMHEHHM B CBETE OJJICKTPOJUTUYECKOM JIMCCOUMALMA U C IO3ULUI
OKHCJICHUS] — BOCCTAHOBJICHUS.

Yuyammecs 10/KHbI YMETh:

o [TpuMeHATH clenyroIUe NOHATUSA: XUMHYECKHUH D3JIEMEHT, aTOMBI, W30TOIIBI,
HOHBI, MOJIEKYJIbI, IIPOCTOE U CJIOKHOE BEILECTBO; A/UIOTPOIHNs; OTHOCHUTEIbHAs aTOMHas U
MOJICKYJISIpHAsi MAacChl, KOJMYECTBA BELIECTBA, MOJIIpHAs Macca, MOJIAPHBI 00BEM, 4YHCIO
ABorajipo; 31€eKTpOOTPULATEIbHOCTb, CTENEHb OKUCIEHMSI, OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIN
IIpoLIeCC, XHUMMUYECKass CBA3b, €€ BUABI U DPA3HOBUIHOCTH; XHMMHMUYECKass pEaKUus U ee
KJaccu(uKaum, CKOPOCTh XUMHUECKOW peakiuu U (aKTOpbl €€ 3aBUCHMOCTH; 00paTuMoCTh
XUMUYECKON peakly, XMMUYECKOE PABHOBECUE U YCIIOBUS €TI0 CMEILEHHUS; JIEKTPOIUTHYECKAS
JqUccOLMaIusl, TUApaTalds MOJIEKYJI W HOHOB; HMOHBI, UX KJIacCHU(HUKalus M CBOMCTBA;
INEKTPOXUMUYECKHUN sl HAIPSKEHUN METAJIOB;

o Pa3zbscHATE cMBICT XUMHYECKMX (OpMYJ M ypaBHEHHH; OOBSACHATH JeicTBuE
U3YyUYEHHBIX 3aKOHOMEPHOCTEW (COXpaHEHMsT MAacChl BEIIECTB NPU XHWMHUYECKUX PpEaKIHsX);
OTIPENIENIATh CTETEHH OKHUCICHHS AaTOMOB XHMHYECKHX OJJIEMEHTOB 10 (opMmylnaM ux
COEMHEHMM; COCTaBIATh YPAaBHEHMsI PEAKIMM, ONpeAeNsaTh HMX BHJI M XapaKTepU30BaTh
OKHUCIIUTEIbHO — BOCCTAHOBMUTEIbHBIE PEAKIMU, OIpPENeIsTh [0 COCTaBy (XUMHYECKUM
¢dbopMynaM) NPUHAUICKHOCTD BEIIECTB K Pa3IMYHBIM KJIACCaM COSAMHEHHUH M XapaKTepU30BaTh
UX XUMHYECKHe cBoiictBa, B OM uuciae U B CETE€ OHIIEKTPOJUTHUUYECKONH JMCCOLMALINM;
YCTaHABIMBATh TE€HETUYECKYIO CBA3b MEXIYy KIacCaMHd HEOPraHWYECKHX COCAUHEHUN U
3aBUCUMOCTB MEXIy CTaBOM BEILIECTBA U €0 CBOWCTBAMU;

o ObpatmaTtbes ¢ J1a0OpaTOpHBIM 000PYAOBAaHHEM; COOJIOAATH IMpaBHIA TEXHUKH
0€30macHOCTH; TPOBOIUTH MPOCTHIE XUMHUYECKHE ONBITH; HAOMIONaTh 32 XUMHUYECKUMH
nporeccaMu U 0pOPMIISTH pe3yIbTaThl HAOIIOACHUH;



o [IpousBoauTh pacueTsl MO XUMHYECKHUM (opMmyraaM U ypaBHEHUSIM C
WCIOJIb30BAHUEM U3YUYEHHBIX MOHSATUH.

KoHTpOoJL YPOBHS 00VYEHHOCTH:
®opMbl KOHTPOJIA

1. Texkymui KOHTPOJIb «ATOMBI XUMHUYECKHUX DJIEMEHTOBY.

2. Texywmuit koHTpousb «lIpocTsie BemecTBa. CoeAMHEHNS XUMUUECKHUX 3JIEMEHTOBY.

3. Texyuwuit KOHTPOJIb «VI3MEHEHMs], TPOUCXOISALINE C BELIECTBAMI.

4. Texymuii  koHTponb  «PactBopenme. PactBopel.  CBoiicTBa  pacTBOpOB
JIIEKTPOJIUTOBY.

Kpome BbIlIe NepeyrCICHHBIX OCHOBHBIX (POpPM KOHTpOJIE  OYyAyT OCYIIECTBIATHCS
HeOOJIbIINE TEKYLIMEe KOHTPOJbHBIE U TECTOBbIE PAOOTHI B paMKax KaXJOW TEeMbl B BHUJE
¢parMeHTOB ypoka. B KoHIlEe yueOHOTO Toja COCTOMTCS CMOTp 3HaHUH ywamuxcs B ¢opme
UTOTOBOW KOHTPOJIbHOM pabOTHI.

5. HroroBas KoHTpoJbHas paboTa no paszaeny «Heoprannueckas Xumus».

OCYHIECTBJIEHUE TEKYIIETO KOHTPOJISA 3HAHUM 11O TPEJMETY

TpeboBanus K YpOBHIO MOATOTOBKM OOYYarOUIMXCS IO XUMHUHU —  YCTAHOBIICHHBIE
CTaHJIAPTOM pPEe3yJbTaThl OCBOCHUS BBITYCKHHUKAMHU 00s3aTeIbHOT0 MHUHHMYyMa (eaepaibHOro
KOMITOHEHTAa rOCyJapCTBEHHOr0 CTaHAapTa oOuiero oopa3oBaHus 10 XUMHH, HEOOXOAUMBIE IS
MOJTy4eHHUsI TOCYJIAapCTBEHHOTO JOKyMEHTa O JOCTUTHYTOM YpOBHE o0miero oOpa3zoBaHUS.
TpeboBanus pa3zpaboTaHbl B COOTBETCTBUHU C O0S3aTEIbHBIM MHUHHUMYMOM, NPEEMCTBEHHBI IO
CTymeHsIM oOmero o0Opa3oBaHusi U y4eOHbIM mpeaMmeTraM. [peOoBaHUS 3aJalOTCA B
NesITeNIbHOCTHOM (hopMe U OMpeAeNnstoT, YTO B PE3yNIbTaTe U3YUYCHHS] XUMHUH YUallluecs JTOJKHBI
3HaTb, yMETh, HCIIOJIb30BaTh B MPAKTHUECKOM JESATENHHOCTHM U TIOBCEIHEBHOW >KU3HHU.
TpeboBanus ciykaT OCHOBOW A pa3pabOTKU KOHTPOJIbHO-U3MEPUTENBHBIX MaTepUanoB IO
XUMHUHU, KOTOpbIE MCHOJB3YIOTCS TMpPU TOCYJAApCTBEHHOW  aTTECTallMd  BBITYCKHUKOB
00pa3oBaTENIbHBIX YUPEKACHUH, peaTu3yoIUX MPOrpaMMbl OCHOBHOTO OOIIEr0 M CPEIHEro
(momHOTO) 00IIEero 0O0pa3oBaHUS.

Temamuueckuii KOHMPOIb OCYIIECTBISCTCS MO 3aBEPIICHUN KPYMHOTro OJoka (TeMbl) B
(opMe KOHTPOIBHON pabOTHI MIIM TECTUPOBAHMUSI.
Hmozoewlii KOHmpoap OCYUIECTBISIETCS 10 3aBEPLICHUN y4eOHOTO MaTepHuaia B (opwme,
omnpenaensiemoit [TonoxerrneM 00pa30BaTEIILHOTO YUPEIKACHHS - KOHTPOIBHOM paOOTHI.
Opzanu3zayus u KOHMPONb 34 6CeMU 6UOAMU NUCOLMEHHBLIX PAdOm OCYIIECTBISIETCS Ha
OCHOBE €/IMHBIX TPeOOBaHMM K YCTHON M MMCbMEHHOM peUM ydaluxcsl.
OCHOBHBIMU BHJIaMU KJIACCHBIX W JIOMAIIHUX MUCHMEHHBIX PA0OT YYaIIUXCS SBISIOTCS
oOy4arorue paboThl, K KOTOPBIM OTHOCSITCSI:
® [UIaHBI U KOHCIEKTHI JEKUUNA YUUTEIs;
e 3a7a4M M YIPAKHEHUS 110 XUMHH,
e pedeparhbl O XUMHUU;
® OTBETHI HA BOIIPOCHI IO XUMHUH;
® OT4YeThl MO BBIMOJHEHUIO JA0OPATOPHBIX OIBITOB M MPAKTUYECKHX paboT IIo
XUMUU;



® OTYEThl IO MHAUBUIYAJIbHBIM UM TPYMIIOBBIM 33JaHUSIM 10 UTOTAaM SKCKYPCHI 1O
XUMHH,

e JIOMAaIllHUE TBOpYECKHUE pabOThl, KOTOpHIE HAIOTCS MO YCMOTPEHUIO YUHUTENS
OTIENbHBIM YUaIlIUMCS;

® COCTaBJICHHE aHAIUTUYECKHX U 0000IIAr0muX TabauIl, CXeM, KJIacTepoB U T.1. (0e3
KOIMUPOBAHUS TOTOBBIX TAOJIUI[ U CXEM YUCOHHKOB).

Jl1s BBITIOJIHEHUSI BCEX BUJOB OOyyaroUMX paboT ydauiuecs JAO0JKHBI UMETh ClIeAylolee
KOJIMYECTBO TETpaJiei 0 XUMHH — 10 3 TeTpaju:

1 Tterpanp - pabouast TeTpajb, I/i€ BHIIOIHSAIOTCS MUChbMEHHbIE Pa0OTHI Ha YPOKE, BEAETCS

KOHCTIEKT.

2 Terpaab — 1 1a00OpaTOPHBIX ONBITOB W TMPAKTUYECKHX paboT, rae ohopMIISIOTCS

OTYETHI 110 BBIOJHEHUIO MPAKTUYECKUX Pa0OT, OLIEHKH BBICTABIIAIOTCS KaX/IOMY YUCHHKY.

[Ipu oueHHMBAaHMM OTYETa TO BBHIMOJIHEHHUIO MPAKTHUYECKOH paboThl 0cOo00€ BHUMAaHHE

YAEISAETCS KaYeCTBY U IOJHOTE CAMOCTOATEIbHBIX BBIBOJOB YUEHHUKA.

3 TeTpaap — TeTpaab HA MEYAaTHOW OCHOBE ¢ HAOOPOM 3aJaHUN IS CaMOCTOSITENIBHOTO

BBITIOJTHEHMS.

B Teuenme yueGHOro roma Terpamd AN MPAKTHYECKUX PAOOT M KOHTPOJIA 3HAHUM
XpaHATCS B LIKOJIE.

J1J1s BEIIOTTHEHMSI KOHTPOJBHBIX pa0OT MO XUMHUH BBIICISCTCS CHEIMalbHAs TETPalb, TAC
BBITIOJHSIOTCSI KOHTPOJIbHBIE paOOTHI U TECTOBBIE 3a/1aHUS.

Lenecoobpa3Ho, uToObl yuarmuecss 8 kjacca IepBble J1a0OpaTOPHBIE OMBITHI OMUCHIBAIN
MO/l AUKTOBKY YUMTENs, a B JAJIbHEHIIIEM UM MO>KHO IPEJOCTaBUTh CAMOCTOSITEIbHOCTD.

B cBsa3u ¢ Tem, 4TrOo 1a0OpaTOpHBIC OMBITHI YYallUMecs BBIIOTHSIIOT (POHTAIBHO H
CYILIIHOCTb OIIBITOB BBISCHSIETCSI Ha YPOKE, OLIEHKU 32 UX OMMCAHUE BBICTABJISATH BCEM YdalllUMCS
He cneayeT. OLUEeHKYy YYEHHKY MOYKHO BBICTaBUTh IPHU €r0 aKTMBHOM YYacTHHM B OOCYKICHHH
MaTepuaia, ObICTPOM BBIIOJHEHUHU OIBITOB, MPaBUILHOM UX aHanuse. [loaTromy naboparopHbie
OTIBITHI ITO XMMHHU OLIEHUBAIOTCS BEIOOPOYHO.

OcHoBHasl 3a7jaua MPAaKTUYECKUX pabOT MO XUMUH, IPOBOJIUMBIX B KOHIIE U3YUECHUS TEM, -
3aKpeIUIeHHe 3HaHUM M TpakTUYeCKUX yMeHuM ydammxcsa. [Ipaktuueckue paboThl cC
UCIOJIb30BaHUEM MHCTPYKUUN yUYEHUKH BBINOJHAIOT UHIUBUIYaIbHO. B 3TOM ciydyae KakIIblii
Y4YeHUK OyJeT mnpuodpeTarb HEOOXOAMMBbIE IMPaKTUYECKHE YMEHHSA. TOJIbKO B HEKOTOPBIX
paboTax, rae HCHOIb3YIOTCS MPHOOPHI, a TakKe MHOTO OIlepalii BO3MOXKHO BBITIOJHEHHE
pabotel aByMsl ydeHHKamMH. OT4YeT MO BBHINOJHEHHIO MPAKTUYECKOM paboThl odopmiseTcs
KKIBIM YUEHUKOM HHIUBUIYATBHO.

KPUTEPUU U1 HOPMbI OLIEHKHA 3HAHUI OBYYAIOIIIUXCA

1. OueHnka ycTHOro oTBeTA.
OtMmerka «5»:
- OTBET ITOJIHBIM U IIPABUWIbHBIA Ha OCHOBAaHUU U3YYCHHBIX TCOPUIL;
- Marepuajl H3JI0KEH B OIPEIACICHHOW JIOTMYECKOM IIOCIIEN0BATEIbHOCTH, JIUTEPATYPHBIM
SI3BIKOM;
- OTBET CaMOCTOSTEIIbHBIN.
OtBeT «4»;
- OTBET IIOJIHBIM U IIPABWIbHBIA Ha CHOBAHUU U3YYEHHBIX TEOPHIA;



- MaTepual U3JI0KEH B ONPEACICHHON JIOTUYECKOM NTOCIEN0BATENBHOCTH, MPU 3TOM IOy IIEHBI
JIBE-TPU HECYIICCTBCHHBIC ONTMOKH, UCIIPABIICHHBIC 110 TPEOOBAHUIO YIUTEIIS.

OtmeTka «3»:
- OTBET MOJHBIM, HO MPU ATOM JOMYIIEHA CYIIECTBEHHAsl OIIMOKAa WM OTBET HEIOIHBIN,
HECBSI3HBIMN.

OTMeTKa «2»:
- TpH OTBeTe OOHApPY)KEHO HEIMOHUMAHWE YYallUMCS OCHOBHOTO COJIEpKaHUs y4eOHOTO
MaTrepuaia Wik JOMYIIEHbI CYIIECTBEHHBIC OMMOKH, KOTOPBIC YUAIIHICS HE MOXKET UCIIPABUTH
MPY HABOJSIIMX BOMPOCAX YUUTENS, OTCYTCTBUE OTBETA.

2. OneHKa IKCIepMMEeHTAJIbHbIX YMEHHUH.

- OueHka CTaBUTCSI HA OCHOBAHUY HAOJIIOICHHS 32 yYaAIlMMUCS U TUCbMEHHOTO OTYeTa 3a
paboty. OT™MeTKa «5»:
- paboTa BBINOJIHEHA MOJTHOCTHIO U IIPABUIIBHO, CJIEJIaHbl IPABUIIbHBIC HAOIIOCHNS U BBIBO/IBI,
- DKCIEPUMEHT OCYILIECTBJIEH IO IJIaHy C Yy4€TOM TEXHHKH O€30MacCHOCTH M MPAaBHI pabOTHI C
BEIIECTBAaMH U 000PYIOBAHUEM;
- IPOSIBJIECHBI OPraHU3aLUOHHO - TPYIOBbIE YMEHUS, IOIEP)KUBAIOTCS YUCTOTA pabovero Mecra
U TMOPSAJIOK (Ha CTOJIE, 5KOHOMHO UCIIOJIb3YIOTCS] PEaKTHBBI).

OTmeTKa «4» :
- paboTa BBINOJIHEHA NPAaBWIBHO, CJeJIaHbl NPaBUIbHbIE HAOIIOIEHHS U BBIBOBI, HO NPH 3TOM
HKCIEPUMEHT MPOBEAEH HE MOJIHOCTHIO MJIHM JOMYIIEHbl HECYLIECTBEHHbIE OIIMOKH B paboTe C
BEIIECTBAMH U 00OPYJOBAHUEM.

Ot1MmeTKa «3»:
- paboTa BBIMOJHEHA MPABHWIBHO HE MEHEE YeM HANOJOBHHY WM JIOMYIIECHA CYIICCTBEHHAS
omuOKa B X0JIe SKCIIEPUMEHTa B 00BSICHEHUH, B 0hopMiIeHUH pabOThl, B COOJIFOJCHHUH TIPABUI
TEXHHUKHU 0€30MacHOCTU Ha paboTe ¢ BeliecTBaMU U 000pyA0BaHUEM, KOTOpasi UCIIPABISETCS MO
TpeOOBAHUIO YUUTEIIS.

OtmeTka «2»:
- JomyIeHsl ABe (1 Oosee) CyIIeCTBEHHBIC OIIMOKH B XOJ€: KCIEPUMEHTA, B OOBICHCHHH, B
opopmiienuun paboOTBl, B COONIOJICHUM TMPABWI TEXHUKA OE30MaCHOCTH Tpu padoTe C
BEIIECTBAMH W OOOpYJOBaHHEM, KOTOpBIE YyYallUics HE MOXKET HCIPaBUTh Jaxe IIo
TpeOOBAHUIO YUHUTEIIS;
- paboTa He BBHINOJIHEHA, Yy y4Yallerocsi OTCYTCTBYET SKCIIEPUMEHTAILHBIC YMEHHSL.

3. OuneHka yMeHHil peliaTh pacyeTHbIe 3a/a4H.
OTMeTKa «5»:
- B JIOTUYECKOM pPACCYXXICHHHM W PEUICHHH HET OIIMOOK, 3aJada pelieHa paliOHaTbHBIM
crocooom;
OtmeTka «4»:
- B JIOTUYECKOM DPACCYKJIECHUU W PEIICHUS HET CYIIECTBEHHBIX OMMOOK, HO 3a/Jada pelieHa
HEPAIMOHAILHBIM CIIOCOOOM, WJIH JIOMYIICHO He 00Jiee IBYX HECYIIECTBEHHBIX OIIUOOK.
OTMeTKa «3»:
- B JIOTUYECKOM PACCYXICHUH HET CYIIECTBEHHBIX OIIMOOK, HO JOIyIIeHa CYIIECTBEHHAS
omuOKa B MAaTEeMaTHYECKUX pacyeTax.
OTMeTKa «2»:



- IMCCTCA CYHICCTBCHHBIC OIIMOKH B JIOTHYECKOM PaCCYKACHUU U B pCHICHUH.
- OTCYTCTBHC OTBETA HaA 3a/laHUC.

4. OueHka MMCbMEHHBIX KOHTPOJIBHBIX Pa6oT.
OT1meTka «5»:
- OTBET IIOJIHBIN M TPaBWIBHBIN, BO3MO’KHA HECYIIIECTBECHHAS OITHOKA.
OT1MmeTKa «4»:
- OTBET HETIOJTHBIN WITH JIOMYIIEHO He 00Jiee IBYX HECYMECTBEHHBIX OITHOOK.
O1MmeTKa «3»:
- paboTa BBIIIOJIHEHA HE MEHEE YeM HaIlOJIOBUHY, JOMYIIIEeHA OJIHA CYIIECTBEHHAs OLIMOKA U MPU
3TOM JIBE-TPH HECYIIICCTBCHHEIC.
OTmeTKa «2»:
- paboTa BBITIOJHEHA MCHBIIE YEeM HAIOJOBUHY WJIM COJCPIKUT HECKOJBKO CYIIECTBEHHBIX
OIIHOOK.
- paboTa He BBITIOJIHECHA.
[Ipu olleHKe BBIMOJHEHUS MUCHMEHHOW KOHTPOJIBHOW paboThl HEOOXOJUMO YUHUTHIBATH
TpeboBaHus eAMHOTO OphorpaduuecKoro pexuma.

5. Onenka TecToBBIX padoT.

TecTbl, cocTosiie U3 MATH BOIPOCOB MOYKHO HMCIOJIb30BaTh MOCIE U3YYEHHS Ka)I0TO
Matepuana (ypoka). Tect u3 10—15 BompocoB UCHOIB3yeTCS A MEPUOANMYECKOTO KOHTPOJIS.
Tect u3 20—30 BonpocoB HEOOXOAMMO HCIIONB30BATh I NTOTOBOTO KOHTPOJISL.

[Ipu oLleHMBaHUU UCIIOJIB3YETCS CIENYIOIIAs IIKaja: Uil TECTa U3 MATH BOIPOCOB
* HET OIIMOOK — OLEHKA «5»;

* O/IHA OIMOKA - OIIEHKA «4;

* JIB€ OIIMOKHU — OIleHKa «3»;

* TpU OIIMOKU — OLIEHKA «2».

Jlst Tecta u3 30 BOIpPOCOB:

* 25—30 npaBUIIbHBIX OTBETOB — OIICHKA «5»;

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

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

* MEHbIIIEC 12 MpaBUWIBHBIX OTBETOB — OIIEHKA «2).



