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IHHOACHUTEJBHAA 3AIIUCKA

[Iporpamma 1o XuMuu Ha ypoBHE OCHOBHOTO 0OIIIET0 00pa30BaHMs COCTaBlIeHA HA OCHOBE TPEOOBaHHIA
K pe3yJbTaTaM OCBOCHHUS OCHOBHOH 00pa30BaTeNbHOM MpOrpaMMbl OCHOBHOTO 0O0IIero 0oOpa3oBaHMA,
npeacraBieHHbx B PI'OC OO0, a takxe Ha OCHOBe (eaepaabHOi pabodeil mporpaMMbl BOCIIUTAHUS U C
y4€TOM KOHLEIIMHU MpenojiaBaHusi y4yeOHOro mpeamera «XUMHsD» B 00pa30BaTelIbHBIX OpraHU3ALUAX
Poccuiickoit ®enepanuu.

[IporpamMma mo xumum Ja€T MPEACTaBICHUE O IENsAX, oOmeld crpaTterun oOydeHUs, BOCIIUTAHUS U
pa3BuTHa OOY4YaIOIIMXCS CPEACTBAMU y4eOHOro IMpeaMeTa, YCTaHaBIMBAaeT 00sA3aTeNbHOE IMPEIMETHOE
coJiepKaHue, IPeyCMaTpUBAET paclpeAesIeHHE €ro Mo KjJaccaM U CTPYKTYPUPOBAHHE 10 pa3zesiaM U TeMaM
MporpaMMbl [0 XHWMHH, OIPEIEISIET KOJMYECTBEHHbIE M KAue€CTBEHHBIC XAPAKTEPUCTUKHU COJICpP>KaHMUS,
PEKOMEHIyEMYIO MOCIEA0BATEIbBHOCTh U3YYCHHUSI XUMUU C YUETOM MEXIPEIMETHBIX U BHYTPUIIPEAMETHBIX
CBSI3€H, IOTUKH Y4eOHOT0 IMpolecca, BO3PACTHBIX 0COOEHHOCTEN 00YyYaronInXcs, ONpeeiseT BO3MOXKHOCTH
mpeaMeTa JUIsl pealu3aiuy TpeOoBaHM K pe3ybTaTaM OCBOEHHUS OCHOBHOW 00pa30BaTeNbHOM MPOrpaMMBbI
Ha ypOBHE OCHOBHOT'O OOIIEro oOpa3oBaHUs, a TaKKe TPeOOBaHWU K pe3ysibraraM OOydeHUsS XUMHH Ha
YpPOBHE ILieJied W3y4YEeHHs] TMpeaMeTa M OCHOBHBIX BHJOB Yy4e€OHO-TIO3HABATEIbHOM JIESITEIbHOCTH
00y4aroIerocs Mo OCBOCHUIO Y4eOHOTO COACPKAHMSL.

3HaHHEe XUMHHU CIY>KUT OCHOBOW [ (OPMHUPOBAHUS MHPOBO33PEHHS 00ydYarolierocs, €ero
MPEJICTABICHAA O MAaTEpPHATbHOM EIAWHCTBE MHUpPA, BAXHYIO pPOJIb HIPAOT (HOPMHPYEMBIE XUMHUEH
MPEACTABICHUS O B3aUMOIIPEBPAIICHUSX YHEPTUU U 00 IBOJIIOIMK BEHIECTB B MPHUPOJIC, O MYTAX PEIICHUS
rI00aTbHBIX MPOOJIEM YCTOMYMBOTO Pa3BUTHUSL YEIIOBEUYECTBA — CHIPHEBOM, SHEPreTUUYECKOW, MUIIEBOW H
9KOJIOTMUECKOM 0e30MacHOCTH, MPobIeM 3paBOOXPAHEHHUS.

N3ydenue xumuu:

CIOCOOCTBYET peain3allii BO3MOKHOCTEHN JUIsl caMOpa3BUTUS M POPMHUPOBAHUS KYJIBTYPBI IMYHOCTH,
e€ o0met U GyHKIIMOHATIHHONU TPaMOTHOCTH;

BHOCHT BKJIaJl B (GOPMUPOBAHKE MBIIIJICHHUS K TBOPUECKHUX CIIOCOOHOCTEH 00yJarommxcs, HaBBIKOB UX
CaMOCTOATENIbHONW  y4eOHOW JESITENIbHOCTH, OJKCIIEPUMEHTAIbHBIX U  HCCIEAOBATEIbCKUX  YMEHHH,
HEOOXOIMMBIX KaK B MIOBCETHEBHOMN KU3HM, TaK U B MPO(ECCUOHATBHOMN NeITeTbHOCTH;

3HAKOMHUT CO CHEHU(PHUKON HAyIHOTO MBIILUICHHUS, 3aKJIaJbIBa€T OCHOBBI IIEJIOCTHOTO B3rIsAga Ha
€IMHCTBO MPUPOJIBI U YEIOBEKA, SBISETCS OTBETCTBEHHBIM 3TAlOM B (JOPMHUPOBAHUU €CTECTBEHHO--HAYYHOM
IrPaMOTHOCTH O0YyYaroUINXCs;

crocoOCTByeT (HOPMUPOBAHUIO IIEHHOCTHOTO OTHOIICHHS K €CTECTBEHHO--HAYYHBIM 3HAHMSM, K
MIPHUPOJIE, K YEIOBEKY, BHOCUT CBOM BKJIAJ] B 9KOJOTHYECKOE 00pa30BaHKe 00yJaroIIuXCsl.

JlanHple HampaBieHHs B OOy4YeHHHM XHMHUU OOECHEeUMBAIOTCS CHEMUUKON coaepk aHus y4eOHOro
MpeaAMETa, KOTOPBIM SBISETCS TMEJarorHYecKd aJalTUPOBAHHBIM OTpaXKeHHWEM 0a30BOW HAyKH XHMHH Ha
OIPEACIIEHHOM JTalle €€ pa3BUTHSL.

Kypc xumuu Ha ypoBHE OCHOBHOTO 00111eT0 00pa30BaHusl OPHEHTUPOBAH HA OCBOCHUE 00YYAOIIIMMHUCS
CUCTEMBbI MEPBOHAYAIBHBIX TMOHATUM XWMHUHU, OCHOB HEOPraHUYECKOW XUMHUU U HEKOTOPBIX OTIEIbHBIX
3HAYUMBIX TTOHSATUI OPraHUYECKOU XUMUHU.

CrtpykTypa conepkaHusi MPOTPaMMBI 10 XUMUU C(hOPMHUPOBAHA HA OCHOBE CHCTEMHOTO MOIX0/a K €&
n3yueHuto. ConepkaHue CKIIAJIBIBAETCS U3 CHUCTEMbI MOHATHH O XMMHYECKOM 3JEMEHTE M BEIlECTBE M
CUCTEMBI MOHATHH 0 XUMHUYECKON peakiuu. O0e 3T CUCTEMBI CTPYKTYPHO OPTaHH30BAHBI 1O MPUHITUITY
MOCJIEIOBATEILHOTO PA3BUTHS 3HAHUN HA OCHOBE TEOPETHUECKUX MPECTABICHUN PA3HOTO YPOBHS:

— aTOMHO--MOJIEKYJIIPHOTO YUY€HHUS KaK OCHOBBI BCETO €CTECTBO3HAHMS,;

— Ilepuoanueckoro 3akoHa /. 1. MeHeneeBa kak OCHOBHOT'O 3aKOHA XUMHH;

— YU€HHUS O CTPOCHUU aTOMa U XUMHUYECKOU CBS3H;

— MpeACTaBIEHUN 00 ANIEKTPOTUTHUECKON AUCCOIMAIINH BEIIECTB B pPACTBOPAX.

Teopernueckne 3HaHUS PACCMATPUBAIOTCA HA OCHOBE HYMIMPHYECKH MOJYHYEHHBIX M OCMBICIEHHBIX
(bakToB, pa3BUBAIOTCS MOCIIEIOBATENBHO OT OJIHOTO YPOBHS K JIPYrOMY, BBITONHSS (YHKIUU OOBSICHEHUS U



MPOTHO3UPOBAHUS CBOMCTB, CTPOEHUS W BO3MOXKHOCTEH NPAKTHUYECKOTO NPUMEHEHHS U MOJy4YEeHHUS

M3y4aeMbIX BEIECTB.

OcBoeHme MporpamMmbl IO XMMHH CIIOCOOCTBYET (POPMUPOBAHHUIO MPEACTABICHUS O XUMHUYECKOU
COCTAaBJIAIOLIEH HAYYHOW KapTUHBI MHPA B JIOTHKE €€ CUCTEMHOW MHPUPOJbI, HUEHHOCTHOIO OTHOILIEHUS K
HAayYHOMY 3HAHUIO U METOJaM IO3HaHUs B HayKe. M3yueHne XUMHUM IPOUCXOAUT C MPHUBJICUCHUEM 3HAHUN
W3 paHee M3yYCHHBIX YUEOHBIX MpeaMeToB: « OKpyxaromuid Mup», «buonorus. 5—7 kimacce» U «Pusnka. 7
KJIacC».

[Ipu M3yd4eHUN XUMHH MPOUCXOIUT (POPMHUPOBAHUE 3HAHUN OCHOB XMMHUYECKOW HAYKH KaK 00JIacTH
COBPEMEHHOI'0 €CTECTBO3HAHUS, MPAKTHUYECKON IEeSATENIbHOCTH 4YelOBeKa M KaK OJHOTO0 M3 KOMIIOHEHTOB
MHUPOBOHM KYyJbTYpHL. 3aja4ya y4eOHOTo MpeaMeTa COCTOUT B (JOPMUPOBAHUU CUCTEMbl XMMHYECKUX 3HAHUI
— BaXHEHmUX (AKTOB, TMOHATUH, 3aKOHOB M TEOPETUUYECKUX MOJOXKEHUH, TOCTYIHBIX 0000IIeHUI
MHPOBO33PEHUYECKOT0 XapaKTepa, fA3blKa HayKd, B INPUOOLIEHMM K HAyYHbIM METOJAaM II03HAHUS IpU
M3YYEHHU BEUIECTB U XMMUYECKUX peakuui, B (OpMUPOBAHUM U PA3BUTHH MMO3HABATEIBHBIX YMEHUN U UX
MPUMEHEHUH B y4eOHO-TIO3HABATEIbHON M y4eOHO-MCCIEeN0BATENbCKON eATeIbHOCTH, OCBOCHUH IMPaBUII
0e30macHOTo 0OpaIeHus ¢ BEIIEeCTBAMH B TOBCEHEBHOM JKU3HU.

[Ipu m3ydeHNH XMMHM Ha YpPOBHE OCHOBHOTO 0OIIero oOpa3oBaHUS BaKHOE 3HAYCHHE MPUOOpPEH
TaKHe LEeH, KaK:

— (QopMupOBaHHWE HHTEJUIEKTYalbHO pAa3BUTOW JIMYHOCTH, TOTOBOM K camMo00Opa3oBaHMUIO,
COTPY/ZHUYECTBY, CAaMOCTOSTEIHHOMY MPHHATHIO pEIICHWH, CIIOCOOHON ananTHpOBaThCS K OBICTPO
MEHSIOLUMCS YCIOBUSIM KU3HU;

— HampaBJICHHOCTh OOyUYEHUsSI Ha CHUCTEMaTHYeCKOe MpUOOIIeHne 00ydaroluXcs K caMOCTOSATEIbHON
MO3HABATENBHON JESITeNbHOCTH, HAyYHBIM METOAaM MO3HaHWs, (POPMHUPYIOIIMM MOTHUBALMIO U Pa3BUTHE
CIIOCOOHOCTEH K XMMHUU;

— obecrieueHne ycjaoBUi, CTOCOOCTBYIONMIUX MPHUOOPETEHUIO O0YUYAIOIIMMHUCS OMBITa PA3HOOOpa3HOM
NeSTeIbHOCTH, MO3HAHUS M CaMOIIO3HAHMs, KJIIOUEBBIX HABBIKOB (KJIIOUEBBIX KOMIETEHIUI), MMEIOIINX
YHUBEPCAIbHOE 3HAYEHUE VISl Pa3JIMYHBIX BUJIOB JIEATEIBHOCTH;

— (¢opmupoBaHue oO0mel (QpyHKIMOHAIBHON M €CTECTBEHHO-HAy4YHON IpaMOTHOCTH, B TOM YHCIIE
yMEHHH 00BSACHATH U OLIEHUBATB SIBJICHUS OKPY>KAIOILIEr0 MUPA, UCII0JIb3Ysl 3HAHUS U OIIBIT, IOJyYEHHbIE IPU
M3YyYEHUH XUMUH, TPUMEHSTh UX ITPU PEIIeHUH PoOIeM B TOBCETHEBHOM KU3HH U TPYL0BOH 1€ TEILHOCTH;

— (hopMupoBaHHe Yy 00YHatOLUMXCs TYMaHUCTUYECKUX OTHOIIEHHH, TOHMMAaHUS LIEHHOCTH XUMUYECKUX
3HAaHUU JUIsl BBIPAOOTKH SKOJIOTMUECKU LI€JIeCO00pa3HOro MOBENEHUS B OBITY U TPYAOBOH AESITEIbHOCTU B
LEJSIX COXPAHEHHUS CBOETO 37J0POBbS U OKPY’KAIOLIEH MPUPOIHON CPEIbl;

— pa3BUTHE MOTHUBAIIUH K 00yUEHHIO, CHOCOOHOCTEH K CAMOKOHTPOJIIO M CAMOBOCIIUTAHHUIO HA OCHOBE
YCBOEHHUSI 001I€UETI0BEUECKUX 1IEHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MPOGUIIs U HAPaBICHHOCTH
JanbHeero ooy4yeHus.

Bocnurare/bHbII MOTEHUMAJ NPEAMETa peau3yeTcs yepes:

— TpUBJIEYEHHE BHHUMaHHSA OOydYaloOIIMXCSl K IIEHHOCTHOMY AacleKTy H3y4aeMbIX Ha YpOKax SIBJICHH,
OpraHu3alMio UX paboThl € TMOJIy4aeMOW Ha YpOKe COIMaJbHO 3HauyuMoW uH(popmarmen ,
MHUIMUPOBAaHUE €€ OOCYXKIEHMsI, BbICKa3bIBaHHUS OOYyYalOIIMMHUCS CBOETO MHEHHUS IO €€ IOBOJY,
BBIPAOOTKHU CBOETO K HEl OTHOILICHHUS;

—  JIEMOHCTpAIMIO O0YyYaroUIMMCS NPUMEPOB OTBETCTBEHHOIO, TPAXKAAHCKOTO IMOBEIEHHS, MPOSBICHUS
YEJIOBEKOJIIOOMS 1 I0OPOCEPACUHOCTH, Yepe3 MOAO0P COOTBETCTBYIOIINX TEKCTOB JIJISI UTEHUS, 3a71a4 JJIs
peleHust, IpoOJIEeMHBIX CUTYallMi A1t 00CYKJIEHHs B KIlacce;

—  MHUIUHUPOBAHUE U MOJICPXKKY HCCIEI0BATEIbCKON IEATEIbHOCTH 00YYaOLINXCS B paMKax pean3aluu
UMU WHIUBUAYATIbHBIX HMCCIEAOBATEIbCKUX MPOEKTOB, UYTO JacT OOYyYarolMMCs BO3MOXKHOCTb
npUOOpEeCTH HABBIK CAMOCTOSITEIFHOTO PEUICHUs TEOPETUUECKOM MpOoOIeMbl, HABBIK T'€HEPUPOBAHUS U
odopmiteHHsI COOCTBEHHBIX UJIEH, HABBIK YBAKUTEIBHOIO OTHOILIEHUS K Uy>KUM UAESIM, OPOPMIICHHBIM B
paboTrax JApYrux HCCIeJOBaTeNiel, HaBBIK IMyOJUYHOTO BBICTYIUIGHHS TE€pe] ayJuTOpueH,
apryMEHTHPOBAHUS U OTCTaMBaHUs CBOEHM TOUKH 3PEHUS;



—  moOyXJeHHe 00yJarouIuxcsi COOM0IaTh Ha yPOKE OOIIEPUHSATHIC HOPMBI TOBEACHHUS, TPaBHIIa OOIEHHS
COo crapmmMH (TeJarorndecKuMu pabOTHUKAMHU) U CBEPCTHUKAMH (0OYYaIOMUMUCS), TPUHIIUIIBI
y4eOHOI TUCIMITIIMHBI U CAMOOPTaHU3AIHH;

— NPUMEHEHHUE IPYyNIoBON paboTHI WM PadOTHI B Mapax, KOTOPHIE yuaT 00ydaronInXxcsi KOMaHIHOW paboTe
Y B3aUMOJICHCTBUIO C IPYTUMHU O00YYAIOIIMHCS.

OO0111ee uncI0 YacoB, OTBEAEHHBIX JIJIS1 U3YUYECHUS XMMHUHM Ha YPOBHE OCHOBHOT'O 00IIIero oOpa3oBaHus,
cocraBisieT 136 yacoB: B 8 kiacce — 68 yacoB (2 yaca B Hezlen0), B 9 kitacce — 68 yacoB (2 4aca B HEZIETIO).



COJEP)KAHUE OBYYEHUA

8 KUIACC
IlepBoHa4Ya/IbHbIE XMMHYECKHE TTOHATHUS

[Ipeamer xumuu. Ponbp XxumMup B KHM3HM 4YeloBeKa. XMMHS B CHCTEME HayK. Terna M BeLIECTBa.
@PuznuecKne CBOMCTBA BEIIECTB. ArperaTHoe coCTosiHUE BewecTB. [IoHsTHE 0 METOIaxX MO3HAHUS B XUMUHU.
Uuctsie BemecTBa u cMecu. CriocoObl pa3iesieHus: CMECce.

ATOMBI M MOJEKYJbl. XUMUYECKUE 3JIeMEHTbl. CHUMBOJIBI XUMUYECKUX 3JIeMEHTOB. [IpocThie u
CJIOXKHBIE BelleCTBAa. ATOMHO-MOJIEKYJISIPHOE YUEHUE.

Xumunyeckas ¢popmyna. BareHTHOCTh aTOMOB XMMHUYECKHX 3JIE€MEHTOB. 3aKOH MOCTOSIHCTBA COCTaBa
BeuiectB. OTHocutenbHas aroMmHass Macca. OTHOCUTENbHAs MOJEKyJsspHas Macca. MaccoBas 10
XUMHUYECKOI'0 3JIEMEHTA B COEMHEHHH.

KomnuectBo BemiectBa. Monb. MonsipHas Macca. B3anMocCBsI3p KOJIMYECTBa, MacChl M 4HCIA
CTPYKTYPHBIX €IMHHUII BelecTBa. Pacu€Tsl o GpopmynamMm XUMUYECKHX COSTUHEHUI.

du3nyeckue U XUMUYECKHUE SIBJICHUSA. XUMHUECKas PEaKIys U €€ MPU3HAKU. 3aKOH COXPAaHEHUS MaCChl
BEIIeCTB. XWMHUYEeCKHe ypaBHeHHs. Kiaccmpuranms XUMHYECKMX peaknui (COeAMHEHHs], Pa3JIOKEHUs,
3aMeIIeHHs, OOMEHa).

Xumuueckuii y3xcnepumenm:

3HAKOMCTBO C XMMHUYECKOH MOCYJI0i, MpaBuiIamMu paboThl B Ja0OpaTopuu U npuémMamu oOpalleHus C
71a00paTOpPHBEIM 000PYIOBaHUEM, U3yUCHHE M ONUCAaHHE (PU3MUECKUX CBOWCTB OOPA3IOB HEOPTaHUYECKHUX
BelIeCTB, HaOMoIeHne pu3nyecKuX (TUIaBIeHUE BOCKA, TasHUE JbJa, paCTUPaHHe caxapa B CTyIKe, KUTICHUE
Y KOHJICHCAIUS BOJIbI) U XUMHUYECKUX (TOPEHUE CBEUH, MPOKATMBAHHE METHOW MTPOBOJIOKH, B3aUMOCHCTBIE
Mella ¢ KHCJIOTOW) SIBJICHUWI, HAOJIOJCHWE W ONHCAHHE IMPHU3HAKOB IMPOTEKAHHS XUMHYECKUX PEaKIHi
(paznoxeHue caxapa, B3aUMOJICHCTBUE CEPHOI KUCIIOTHI C XJIOPUIOM Oapusi, pa3ioKeHue THApOKCcHIa MeIn
(1) mpu HarpeBaHuHU, B3aUMOICHCTBHUE XKene3a ¢ pacTBopoM conu Menu (I1), n3yuenune cioco6oB pazaeneHust
CMeceil: ¢ TOMOIIbI0 MarHuTa, (PUIBTPOBAHUE, BHIIAPUBAHNE, TUCTUILIALIUSA, XpoMaTorpadusi, MpoBeIeHue
OYHUCTKHU NOBApEHHOM coyM, HAOJII0/IEHUE U ONTMCAHKUE PE3YJIbTATOB MPOBEACHUS ONbITA, MILTIOCTPUPYIOIIETO
3aKOH COXPaHEHMsI MacChl, CO3AaHUE MOJIETIEH MOJIEKYJ (IIapOCTEPKHEBBIX).

Baskneiinue npeacTraBuTe I HEOPraHUYeCKHX BellecTB

Bo3nyx — cmech razos. CocrtaB Bo3zayxa. Kucinopon — ajnemMeHT u npocToe BemecTBo. Haxoxaenue
KHCIIOpO/ia B MpHUpoje, pU3nUecKkre U XUMHUecKue cBoiicTBa (peakuuu ropenus). Oxcuasl. [IpumeHenue
kucnopoia. CrnocoObl MOTyUYEHHUs! KUCI0pO/ia B JIAOOpAaTOPUH U MPOMBINIIIEHHOCTH. KpyroBopoT kuciopoia
B nipupoze. O30H — ajutoTporHas MOAU(UKALUSA KUCIOPOIa.

TennoBoit a¢hexkT XuMUUeckoil peakiuy, TEpMOXUMHUYECKHE YPAaBHEHMS, IK30- U SHIOTEPMHUUYECKHE
peakuuu. TormBo: yrois U MeTaH. 3arpsi3HEHHUE BO3/yXa, YCUJIEHUE MAPHUKOBOTO 3 dexTa, pazpylieHue
030HOBOTO CJIOSI.

Bonopon — snemeHT M mpocTtoe BemiecTBO. HaxoxnaeHue Bomopona B mpupoze, (uszuyeckue u
XMMHYECKHE CBOWCTBA, TPUMEHEHHE, CIIOCO0BI omydeHus. Kucinotsl u conu.

Mossipabiii 00b€M ra30B. Pacu€Thl M0 XUMUYECKUM ypaBHEHUSIM.

®dusunyeckue cBoiicTBa BoAbl. Boma kak pactBoputens. PacTBopsl. HackllieHHbIE M HEHACHIIIIEHHBIE
pactBopsl. PacTtBopuMocTh BemiecTB B Boje. MaccoBast J0J1s BEIIECTBA B pacTBOpPE. XUMHUYECKHE CBOICTBA
Boabl. OcHOBaHusA. Posib pacTBOpOB B NpUPOAE M B JKU3HM uelnoBeka. KpyroBopoT BOJbl B NpPUPOAE.
3arpsizHeHue NpupoaHbIX BoJ. OXpaHa U OUYMCTKA MPUPOJHBIX BOJ.

Knaccudukamnms HEOPTaHUYECKHUX COETUHEHU. OKcHUIEIL. Knaccudukamms OKCHJIOB:
coseoOpa3ymomue (OCHOBHBIC, KUCIOTHBIE, aM(oTepHbIe) U HeconeoOpasyromue. HoMeHknaTypa OKCHIIOB.
DU3NYECKUE U XUMUYECKUE CBOMCTBA OKCUAOB. IlomyueHne okcuioB.

OcnoBanus. Kiaccudukanusi ocHOBaHWiA: MIEIOYM W HEPACTBOPUMBIE OCHOBaHHWsS. HomeHkmaTypa
OCHOBaHMI. PU3NYECKUE U XUMUYECKHE CBOMCTBA OCHOBaHUM. [losryueHrne ocHOBaHUH.



Kucnorel. Knaccudukamus kucinor. Homenknarypa kucior. @u3nyeckne ¥ XUMHYECKHE CBOMCTBA
kucinot. P aktuBHoctu metauioB H. H. bekerosa. [losmyyenue Kuciort.

Comu. Homenknarypa coseit. @uznueckue 1 XuMU4Yeckue cBoiicta cosei. [lomyuenue coneil.

['eneTnyeckas CBsI3b MEXKIYy KiacCaMl HEOPTraHUYECKUX COCTMHEHUM.

Xumuueckuii IKcnepumenm:

KaueCTBEHHOE OMpENeIeHHe COAepXKaHUs KHUCIOpoJa B BO3AyXe, MOJydYeHHe, coOupaHue,
pacro3HaBaHHe U M3YYCHHE CBOMCTB KHCIOpOJa, HAaOII0AeHNE B3aMMOACHCTBHS BELIECTB C KHUCIOPOJIOM U
YCIIOBUSI BO3HUKHOBEHHUS W TPEKpalIeHHs TopeHus (mokapa), O3HAKOMIIEHHWE C O00pa3laMH OKCHUIOB H
OIHMCaHWE UX CBOICTB, MMOJNy4YeHHE, COOMPAaHUE, PacliO3HABAaHUE M M3yYeHHE CBOMCTB BOAOpPOJa (ropeHue),
B3auMojieiicTBue Bojoponaa ¢ okcuaoM wmeau (Il) (BO3MOXKHO HCIIONB30BaHHE BHICOMATEPHUATIOB),
HabroieHne 00pa3LioB BEIIECTB KOJIMUECTBOM | MOJIb, HCCIeI0BaHNE 0COOEHHOCTEH pacTBOPEHUS BEILIECCTB
C Pa3JIMYHON PACTBOPUMOCTBIO, IPUTOTOBJIIEHUE PACTBOPOB C ONPEAECIEHHON MAaCCOBOM J10JIEM paCTBOPEHHOTO
BEIIECTBA, B3aWMOJEWUCTBHE BOJBl C MeTaUIaMH (HATPUEM M KalblueM) (BO3MOXHO HCIIOIb30BaHHE
BUJICOMATEPHAIIOB), UCCIIEIOBaHNE 00pPa3llOB HEOPraHMUECKUX BEIIECTB PA3IMYHBIX KJIaccOB, HAOIIOCHHE
M3MEHEHUS OKPACKU MHIMKATOPOB B paCTBOPAX KUCIOT U MIEIOYEH, U3yUeHHUE B3aMMOICUCTBHS OKCHIa MEIN
(1) ¢ pacTtBOpoM cepHOW KHCJIOTBI, KHUCIOT C METaUlaMH, PEAKUUH HEUTpalu3aliu, IOJyYCHUC
HEpPacCTBOPUMBIX OCHOBAaHUM, BBITECHEHHWE OJHOTO MeETaula JpPYyrMM M3 pacTBOpa COJIM, PEIICHHE
SKCIIEPUMEHTAJIbHBIX 3a/a4 10 TeMe «BaxHelnme Kjaacchl HEOPraHUYECKUX COSAMHEHUIN.

I[epuoanueckuii 3axkon u Ilepuoauyeckas cucrema xumudeckux 31eMeHToB JI. U. MenaeieeBa.
CtpoeHue aToM0B. XUMU4ecKas cBA3b. OKUCIUTEIbHO-BOCCTAHOBUTEIbHbIE PEaKINU

[IepBbie MOMBITKY KJIaCCUPHUKAIIUN XUMUYECKUX 3JIeMEHTOB. [IoHATHE O TpyIax cXOIHBIX JIEMEHTOB
(mIenovyHble U MIEIOYHO3EMEIbHbIE METAJLIbI, TAJIOT€HbI, HHEPTHBIE Ta3bl). DIEMEHThI, KOTOPhIE 00pa3yloT
aM(pOoTepHbIC OKCUJIBI U TUIPOKCHUJIBI.

[Iepnonnueckuit 3akoH. Ilepuonmueckass cucrema xumudeckux sieMmeHtoB JI. M. Menpaeneesa.
Kopotkonepuoanas u niuuHHONEepuoAHast opmsl [leprnoaudeckoii cucTeMbl XUMUYECKHX 37eMeHToB [[. .
MenneneeBa. [lepuonbl u rpynnsl. @PU3M4EeCKUil CMBICI HOPSAIKOBOIO HOMEpPA, HOMEPOB MEPHO/Ia U TPYIIIBI
AJIEMEHTA.

Crpoenune atomoB. CocTaB aTOMHBIX s1ep. M30Tonbl. D1aexkTpoHbl. CTpoeHHE ANEKTPOHHBIX 000JI0UEK
aToMOB nepBbIx 20 xumudeckux annemMeHToB [lepuoanueckoit cuctemsl [. . MenaeneeBa. XapakTepucTrka
XUMHMUYECKOT0 DJIEMEHTA 110 €r0 MoJjoxeHuto B [lepuoauueckoii cucreme /. 1. Menneneesa.

3aKOHOMEPHOCTH U3MEHEHHUsI pajJdyca aTOMOB XHMHYECKHUX JJIEMEHTOB, METAIUIMYECKUX U
HEMETAJUTMYECKUX CBOMCTB MO TPYIINIaM U IEPUOIAM.

3nauenue [lepuonnueckoro 3akona u [lepuoanueckoii CUCTEMbI XUMHUUECKUX 3JIEMEHTOB JIJIs pa3BUTHUSA
Hayky U npaktuku. J[. . Menzenees — y4€HbIl U IpayKJaHUH.

Xumudeckasi cBsi3b. KoBaneHTHas (MOJsipHAs W HEMOJSAPHAs) CBsA3b. ODJEKTPOOTPHUIATEIHHOCTD
XUMHUYECKUX JJIeMEHTOB. lOHHas CBSI3b.

Crenenb oxucneHus. OKHUCIUTEIbHO--BOCCTAHOBUTENbHBIE peakiuu. [lpoliecchl OKHCIEHHUS U
BOCCTaHOBJIEHUSI. OKUCIUTENN U BOCCTAHOBUTEIH.

Xumuueckuii IKcnepumenm:

u3ydeHue o00pa3lloB BEUIECTB METAUIOB M HEMETAJUIOB, B3aMMOJEHCTBHE TUAPOKCHIA ILMHKA C
pacTBOpamMM KHUCJIOT M UIEJNOYEH, MPOBEACHUE OMNBITOB, WUIIOCTPUPYIOUIUX MPUMEPHI OKUCIUTENIBHO-
BOCCTAHOBUTEJBHBIX PEaKlMii (rOpeHre, peakluy pa3aoKeHUsl, COSUHEHUS).

Meostcnpeomemnuwie ceasu

Peanmusanuss MeXINpeaMETHBIX CBS3€M NpPH M3YYEHHM XMMHUU B 8 KJIacce OCYLIECTBISIETCS Yepe3
MCIOJIb30BaHUE KaK OOIIUX €CTeCTBEHHO--HAYYHBIX MOHSATHH, TaK U MOHATHM, SIBJISTFOIIIUXCS CHCTEMHBIMU TSI
OTJIETIbHBIX MPEIMETOB €CTECTBEHHO--HAYYHOT'O IIUKJIA.

OO011ue ecTecTBEeHHO--HAay4HbIE MOHATUSA: HAyYHBIH (PakT, rumoresa, TeOpusi, 3aKOH, aHaJIN3, CUHTE3,
KJaccupuKalus, NEPUOAUYHOCTb, HAOIIOJEHUE, SKCIEPUMEHT, MOJAEIUPOBAHUE, H3MEPEHUE, MOJEIb,
SIBJICHHE.



®duszuka: mMatepusi, aToM, SJIEKTPOH, MPOTOH, HEMUTPOH, MOH, HYKIWJ, MU30TOMNBI, PaJHOaKTUBHOCTD,
MOJIeKyJa, DSJIEKTPUYECKUM 3apsiji, BEIIeCTBO, Tello, O0BbEM, arperatHoe COCTOSHHME BellecTBa, Tas,
(bu3nUYecKre BETMUNHBI, €MHUIIBI H3MEPEHHUS, KOCMOC, TUIaHETHI, 3BE3/161, COITHIIE.

buonorus: porocunres, qeixanue, buochepa.

I'eorpacdus: atmocdepa, ruapocdepa, MUHEpasIbl, TOPHBIE TOPOAbI, MOJIE3HBIE HCKOMIaeMbI€, TOILIHBO,
BOJIHBIE PECYPCHI.

9 KJIACC

BemecTBo M xXMMH4eckasi peakius

[Tepuonuueckuii 3akoH. Ilepuomuueckas cucrema xumuueckux siemeHToB J[. M. Menpgeneena.
Crtpoenune aToMoB. 3aKOHOMEPHOCTH B U3MEHEHUH CBOMCTB XMMHUUECKHUX 3JIEMEHTOB MEPBHIX TPEX MEPUOJIOB,
KaJIusl, KaJablUsl U UX COCAMHEHUN B COOTBETCTBHUH C MOJIOKEHUEM 31eMeHTOB B [lepuoanyeckoil cucrteme u
CTPOCHUEM UX aTOMOB.

CrtpoeHue BemiecTBa: BHJbI XUMHUYECKOW CBS3U. THIBI KPUCTANIMYECKUX PEIIETOK, 3aBUCUMOCTD
CBOWMCTB BEIIECTBA OT THUIA KPUCTATNIMYECKON PEIIETKH U BUJ]A XUMUYECKON CBA3H.

Knaccudukanuss 1 HOMEHKJIaTypa HEOPraHMYECKUX BEIIECTB. XWMHUYECKHE CBOWCTBA BEIIECTB,
OTHOCAIIUXCS K PA3IMYHBIM KJIacCaM HEOPTaHMYECKUX COCIMHEHUN, TeHETHYECKasi CBA3b HEOPTaHWYECKUX
BEIIECTB.

Krnaccudukanus XuMU4ecKuX peakiiyii o pa3IuyHbIM MPU3HaKaM (TI0 YUCITY U COCTaBY yUaCTBYIOIIMX
B PEAKITUH BEIIECTB, I10 TEILIOBOMY 3(PPEKTY, 0 N3MCHEHHIO CTEIICHEH OKHUCIICHHSI XUMUYECKHIX JJIEMEHTOB,
Mo 00paTUMOCTH, IO YYaCTHIO KaTanu3aTopa). DK30- M JHIAOTEPMHUYECKUE PEAKIHU, TCPMOXUMHUUCCKHEC
ypaBHEHHUS.

[TonsTre o ckopocTu xumudeckoil peakiuu. [lonarue 06 0OpaTUMBIX U HEOOPATUMBIX XMUMHUYECKUX
peakuusx. [loHsATHE O TOMOTEHHBIX W TeTepOreHHbIX peaknusx. [lonstue o karanmze. Ilonarue o
XUMUYECKOM paBHOBeCHUU. DaKTOpbI, BIMUSIONIME HA CKOPOCTh XHUMHYECKON pEaKIuu M TOJOKECHUE
XUMHUYECKOTO PAaBHOBECHSI.

OKHCIUTENbHO-BOCCTAHOBUTEIbHBIE peaxiuu, AIEKTPOHHBIN OamaHc OKHCIUTEIBHO-
BOCCTAHOBUTEIBHOUN peakiuu. COCTaBICHUE YpaBHEHUU OKHCIUTEIBHO--BOCCTAHOBUTEIBHBIX PEAKIUNA C
WCIIOIb30BaHUEM METO/Ia JJIEKTPOHHOTO OasiaHca.

Teopus >3JEKTPOIUTUYECKON TUCCOIMALMU. DJIEKTPOJUTHI M HEIIEKTPOIUTHL. KaTHOHBI, aHMOHBI.
MexaHu3M JuCCOIMAlMU BEIIECTB C PA3JIMYHBIMU BUJAMU XMUMHYECKOW CBsi3U. CTENeHb AUCCOLMALIMHU.
CusibHBIE U ClTa0bIe DJIEKTPOJIUTHI.

Peaxiiun nonHoro o6mMeHa. Y clioBUs MPOTEKAaHUSI pEAKIil HOHHOTO OOMEHA, MOJTHBIE U COKPAIIEHHBIC
WOHHBIE YypaBHEHHsS peakuuid. CBOICTBa KHCIOT, OCHOBAaHUN M CONEH B CBETE€ MPEICTaBICHHUN 00
ANEKTPOJUTUYECKON Auccounanuu. KauecTBeHHbIe peakiini Ha HOHBI. [loHATHE O THApONIN3E CoNel.

Xumuueckuii IKcnepumenm:

03HAKOMJICHHE C MOJEISIMH KPUCTALTUMYECKUX PEMIETOK HEOPTaHMYECKUX BEIIECTB — METAIJIOB U
HeMeTalsIioB (TpaduTa W anmasza), CIOXKHBIX BEIIECTB (XJIOpUAA HATPHsl), UCCIEIOBAHHE 3aBUCHMOCTH
CKOPOCTH XMMHYECKOH PEeaKINK OT BO3ACUCTBUS Pa3IUIHBIX (DaKTOPOB, UCCIIEIOBAHHE IIEKTPOIPOBOTHOCTH
PacTBOPOB BEIIECTB, IIPOIIECcCa AUCCOIMAIIMN KUCIIOT, IMeIouel U coeil (BO3MOYKHO MCIIOIb30BAHUE BHUJICO
MaTepHuajioB), MPOBEICHUE OMBITOB, WLTIOCTPUPYIOMINX MPHU3HAKH MPOTEKAHUS PEAKIMid MOHHOTO OOMEHa
(oOpa3oBaHue ocajka, BBIACICHHE Ta3a, OOpa3oBaHHE BObBI), OMBITOB, WILTIOCTPUPYIOUINX MPUMEPHI
OKHUCJIUTENBHO-BOCCTAHOBUTEIBHBIX peaKIUil (TOpeHue, PeaKkliy pa3iokKeHUs, COeTMHEHUS ), pACTIO3HABAHUE
HEOPTraHUYECKUX BEIIECTB C IMOMOIIBI0 KAaYeCTBEHHBIX PEAKIMil Ha WOHBI, PEIICHHUE IKCIIEPUMEHTATbHBIX
3azad.

HeMeTassibl M MX COeUHEHUS

OOmass xapakTtepucTuka ranoreHoB. (OCOOCHHOCTH CTpPOCHHUS aTOMOB, XapaKTEpHBIE CTCICHH
okucnenus. CtpoeHne u GU3NIECKHUE CBOMCTBA MPOCTHIX BEIIECTB — TaJIOTCHOB. XMMHUUYECKHE CBOMCTBA HA
nmpuMepe xJyiopa (B3aMMOJICHCTBHE C MeETallaMH, HEeMeTallaMH, Iienodamu). Xiopoogopon. CossHast



KHCIIOTa, XUMUYECKUE CBOMCTBA, MOJyueHue, mpumeHeHue. JleiicTBre xjiopa u XJI0poBOIOpOia Ha OPraHU3M
yenoBeKka. BaxHeiue XIopuasl U UX HaX0XKIEHUE B IPUPO/IE.

Oo6mas xapaktepuctuka 3meMeHTOB VIA-rpynmbl. OCOOCHHOCTH CTPOCHHUS aTOMOB, XapaKTEPHBIC
crerieHd okucieHus. CTpoeHne W (PHU3MUECKHE CBOWCTBA MPOCTHIX BEIIECTB — KHUCIOPOJA U CEpHI.
AnnoTpornHble MOAU(UKAIIMKM KUCIOPOJa U cepbl. XUMHUECKHUe CBOMCTBa cepbl. CepoBOAOPO, CTPOCHHE,
¢busnueckue U xumMmuueckue cBorcTBa. OKCHUIBI Cephbl KaK MPEACTABUTEIN KUCIOTHBIX OKcuAoB. CepHas
KHCIOTa, (U3MYECKHEe M XHUMHYECKHe CBoilicTBa (0OImMe Kak NpeACTaBUTeNs Kilacca KHCIOT M
cnenupuyeckne). XUMHUYECKHE PEaKLUH, JISKAIINE B OCHOBE MPOMBIIIIEHHOTO CIIOC00a MOMYyYeHUS CEPHOM
kucnothl. [Ipumenenue cepHoii kuciaoTel. Coslv cepHOM KUCIOThI, KaYeCTBEHHAs PEaKIHs Ha CyJIb(aT-HOH.
Haxoxnenue ceppl u e€ coenuHeHUN B mpupoge. XHUMHUYECKOE 3arpsi3HEHUE OKPYKalolleh Ccpelbl
COCAMHEHUSMH cepbl (KHCIOTHBIE MOXIW, 3arps3HEHHE BO3JAyXa U BOJOEMOB), CIIOCOOBI €ro
IIPEIOTBPALLEHUS.

OO6miast xapaktepucTuka 31eMeHTOB VA-rpynnbl. OCOOEHHOCTH CTPOCHHS aTOMOB, XapaKTepHbIE
CTETeHH OKUCIICHUs. A30T, paclpOCTpaHEeHUE B IpUpoie, pu3ndeckre u XuMuieckue cBoiictsa. Kpyrosopor
a3oTa B mpupoje. AMMHUAK, €r0 (PU3NUYECKHE U XMMUYECKHE CBOMCTBA, MOJIyueHUE U npumeHeHue. Coau
aMMOHUSI, NX (PU3NYECKHE U XUMHUECKUE CBOMCTBA, MPUMEHEeHNe. KauecTBeHHAs peakiysi Ha HOHBl aMMOHUSI.
A3OTHas KHCIIOTa, €€ mony4yeHue, pusnieckre U XMMUYecKue CBOICTBa (00IIre KaK MpeICcTaBUTeNs Kiacca
KHCIIOT W crnenuduueckue). Vcmonb3oBaHHE HUTPATOB W COJEH aMMOHHUS B KayeCTBE MHMHEPAIbHBIX
yaoOpeHuil. XUMHUYECKOEe 3arpsi3HEHUE OKPYXKAIOMICH CpPellbl COSTUHEHUSAMH a30Ta (KHCIIOTHBIC O],
3arpsi3HEHUE BO3]yXa, MOYBBI U BOJIOEMOB). Docdop, ammorpornHsie Mogudukanuu hocdopa, puzndeckue u
xumuueckue coiictBa. Oxcua docdopa (V) u dpochopnas kucnora, puandeckue 1 XUMUIECKHE CBOICTBA,
nonydenue. Mcnonb3oBanue GpochaTroB B Ka4ecTBE MUHEPATBHBIX yI00PEHHIA.

OOmas xapakrepuctuka 31eMeHTOB |V A-rpynmel. OCOOCHHOCTH CTPOCHHS aTOMOB, XapaKTEPHBIC
CTETIEHU OKUCIICHUS. YTJIEepOoJ, alsIOTPONHbIE MOAU(PUKALIMN, PAaCIPOCTPaHEHUE B MPUpPOJE, pU3nuecKue u
XUMHYeckHe cBoicTBa. Ancopouus. KpyroBopot yriepozaa B npupoae. OKcusl yriieposa, ux Gpusndeckue u
XMMUYECKHE CBOMCTBA, NEHCTBHE Ha JKUBBIE OPraHU3MbI, MOJTYYEHHE U IMPUMEHEHHE. DKOJOIMYEeCcKHe
po0JIeMbl, CBA3aHHBIE C OKCHUIOM yriiepoa (1V), runoTesa rmo0anbHOTo MOTEIICHUS KIIMMaTa, TapHUKOBBII
a¢dekT. YronbpHas KUCIIOTa U €€ COM, UX PU3NYECKHE U XMMHUECKHE CBOICTBA, MTOJyYeHNE U IPUMEHEHHE.
KayectBeHHast peakuuss Ha KapOoHaT-woHbl. lcmonb3oBanume kapOoHAaTOB B  OBITYy, MEIUIIMHE,
IIPOMBIIIJICHHOCTH U CEJIBCKOM XO35HCTBE.

[lepBoHayasbHbIE IOHATHS 00 OpPraHMYECKUX BELIECTBAX KaK O COEMHEHUSX yriepoja (MeTaH, 3TaH,
STHWJIEH, alleTHJIEH, ATaHOJ, IJIMIEPUH, YKCYCHas KucioTa). [IpupoaHble HCTOYHUKY YTIEBOIOPOAOB (YroJib,
NPUPOJHBIN Ta3, He(PTh), NPOAYKTHl MX MNepepaboTku (OEH3MH), UX POJIb B OBITY U NMPOMBINUIEHHOCTH.
[ToHATHE O OMOJOrMYECKH Ba)KHBIX BEIIECTBAX: XKUpaX, OeNKax, yriaeBoJax — U UX POJIM B KU3HU YEIOBEKa.
MatepuanbHO€ €IMHCTBO OPTaHUYECKUX U HEOPTAHUUYECKUX COEAMHEHUH.

Kpemuuii, ero ¢pusnueckre 1 XMuMU4ECKHE CBOWCTBA, MOJydeHue U mpuMeHeHne. CoeIMHeHHs] KpEMHHUSI
B npupozae. OOmue npencraBieHuss o6 oxcuue kpemuus (IV) m xpemHueBoil kucnote. CHIMKAThl, UX
UCIOJb30BaHUE B OBITY, B MPOMBIIUICHHOCTH. BaxkHeiue cTponuTenbHble MaTepualbl: KepaMHuKa, CTEKIIO,
LIEeMEeHT, 0eToH, Xkeye300eToH. [Ipobiembl 0e30macHOro HMCHOJIB30BAaHUSI CTPOUTEIBHBIX MAaTEpHUaJIOB B
MMOBCETHEBHOM KU3HH.

Xumuueckuii IKcnepumenm:

u3ydyeHue oOoOpa3lloB HEOPraHWYECKHUX BEIIEeCTB, CBOWCTB COJITHOW KHUCIIOTHI, TMPOBEJCHHE
KaueCTBEHHBIX PEaKIMi Ha XJIOPHUI-HOHBI U HAOJIOIEeHUE IPU3HAKOB X MPOTEKAHUS, OIBITHI, OTPaXKaroIlue
¢uznyeckne M XMMHYECKHE CBOMCTBA TaJOT€HOB M UX COEIUHEHWI (BO3MOXHO HCIIOJIb30BaHHE
BUJICOMATEPHAJIOB), O3HAKOMJIEHHE C 0Opa3lamu XJIOPUIOB (TaJOr€HHU]IOB), O3HAKOMIIEHHE C oOpa3namu
ceppl M €€ COEAMHEHUSMH (BO3MOXXKHO HCIOJb30BAHUE BHJEOMATEpPHANOB), HAOIIOJCHUE Ipolecca
oOyriMBaHUs caxapa MoJI ICMCTBUEM KOHIICHTPUPOBAHHOMN CEPHOM KHCIIOThI, U3yYCHHE XUMHUYECKUX CBOMCTB
pa30aBiIeHHON CEpHOIl KHUCIIOTHI, MPOBEACHNE KAaueCTBEHHOH peakluuu Ha Cyiab(haT-uOH U HaOIIoAeHHE
MpU3HaKa e€ MPOTEKaHWs, 03HAKOMJICHHE C (PM3MYECKUMHU CBOMCTBaMH a30Ta, (ochopa M UX COCTUHECHUN



(BO3MOKHO UCITOJIB30BaHUE BUCOMATEPUAIIOB), 00pa3iaMu a30THBIX U PochOpHBIX y100peHNUiA, TOTyYECHHE,
coOupaHue, pacro3HaBaHWE W M3YUYCHHE CBOWCTB aMMHaKa, MPOBEACHHE KAYECTBEHHBIX PEaKIMi Ha WOH
aMMoHUS U (hochaT-wOH U U3YYCHHE NMPHU3HAKOB MX MPOTEKAHUS, B3aMMOJCHCTBHE KOHIICHTPHPOBAHHOU
aQ30THOM KHCIOTBI C MeAbl0 (BO3MOXKHO HCIOJb30BAHME BHUICOMATEPUATIOB), H3Y4YCHHE MOjeen
KPUCTAJUTMYECKUX PEImIETOK anMasa, Tpadura, (QyiiepeHa, O3HAKOMJICHHE C IIPOIIECCOM aJicopOImu
PacTBOPEHHBIX BEIIECTB aKTUBHUPOBAHHBIM YIVIEM M yCTPOHMCTBOM IPOTHBOTAa3a, MOJYyYECHHE, COOMpaHHE,
pacrno3HaBaHKe U U3YYCHHE CBOIMCTB YIIIEKHCIIOTO ra3a, MPOBEACHIE KaueCTBEHHBIX PEaKIMii Ha KapOOHAT U
CUWIMKAT-UOHbl W HW3Y4YEHUE NPHU3HAKOB MX MPOTEKaHUs, O3HAKOMJIEHME C NPOAYKIHEW CUIMKATHOU
MPOMBIIIUICHHOCTH, PEIICHHE SKCIEPUMEHTAJIBHBIX 3aJa4 1o TeMme «BaxkHeline HeMeTaulbl M UX
COCIUHEHUS».

MeTa/uibl M UX COeTUHEHUS

OOmiasi XxapakTepUCTUKa XHUMHUYECKHUX DJEMEHTOB — METAJUIOB HAa OCHOBAaHWUU HX TOJOXKEHUS B
[Tepuonuueckoit cucreme xumuueckux dsiaeMeHToB [[. M. MengeneeBa u crpoeHus atomoB. CTpoeHue
MeTaJU10B. MeTajuinueckas CBA3b U METaJUIMYECKasi KPUCTAIUIMYECKas peIIETKA. DIEKTPOXUMUUECKUN Pl
HanpspkeHud metayuioB. dusnueckue M XUMHUYECKHE CBOMcTBa MeTamioB. OOmue crocoObl MOy4eHUs
MeTaiioB. [ToHsITHE O KOPPO3UK METAIIOB, OCHOBHBIE CIIOCOOBI 3alllUThl UX OT KOppo3uu. CruiaBbl (CTalb,
YyT'YH, JIOPATIOMUHUHN, OpOH3a) U UX IPUMEHEHHE B OBITY U MIPOMBIIIJICHHOCTH.

[Ilenounbie MeTamibl: moJjioxkeHue B Ilepumomnueckoil cucremMe XUMHYECKUX diemeHtoB [ M.
MeneneeBa, CTpOGHHE MX aTOMOB, HaxoxkJeHue B mpupozae. dDusnueckne m XMMHUYECKHE CBOMCTBA (Ha
npuMepe HaTpus U Kajust). OKCUIbI U TUIPOKCUIBI HATpHs U Kanus. [[puMeHeHne menoYHbIX METaIOB U X
COETUHEHUH.

[[leiouHO3eMENBHBIE METaJUIBl MAarHUuil M KajbliMil: mojoxkeHue B Ilepuoguueckoil cucreme
xuMHuueckux 3emeHToB . . MeHneneeBa, CTpO€HHE UX aTOMOB, HaXOKJIeHUE B npupoae. dusznueckue u
XUMUYECKUE CBOMCTBA MarHusl W Kajbliusa. BaxHeimme coeMHEHUsT KalbIus (OKCHUI, TUAPOKCHJ, COJIH).
XKécTtrocTh BOJBI U CLIOCOOBI €€ yCTpaHEHUSI.

Amomunuil: nonoxenue B Ilepuonnueckoit cucreme xumuueckux sneMmeHtoB J[. M. Menneneesa,
CTpOEHHE aToMa, HaXOXJeHue B npupoje. Gusnveckne u XuMUYECKUE CBOMCTBA almtoMUHMsI. AM]oTepHbIe
CBOMCTBA OKCH/IA U THIPOKCUIA AITFOMUHUS.

Kenezo: nmonoxenune B Ilepmonuueckoin cucreme xumuueckux snemeHtoB J[. M. Menneneesa,
CTPOEHHUE aToMa, HaxoxjaeHue B mnpuponae. dusnueckne M XUMUYECKHE CBOMCTBa xkene3a. OKCUIbI,
rugpokcuabl u coiu xkenesa (1) u sxenesa (1), ux cocras, cBOCTBA U MOTyYEHHE.

Xumuueckuit Ixcnepumenm:

O3HAaKOMJIGHHE C OO0pa3llaMM MeTalIOB M CIUIaBOB, HMX (DU3MUECKUMHU CBOICTBAMH, H3YUYCHHE
pE3yNbTaTOB KOPPO3UU METAUIOB (BO3MOXHO HCIIOJIb30BAHHE BHJIEOMATEPUANIOB), OCOOEHHOCTEMH
B3aUMOJICHICTBUS OKCHJA KaJbI[Us M HATPUA C BOJIOM (BO3MOMKHO HCIIOJIb30BAaHUE BHUICOMATEPUAJIOB),
MCCTIEIOBAaHUE CBOMCTB KECTKOW BOJIBI, MPOIECCA TOPEHUS JKeJle3a B KUCIOpoae (BO3MOXKHO UCIIOIh30BAHHE
BUJICOMATEPHAIIOB), MPU3HAKOB MPOTEKAHUS KAY€CTBEHHBIX pEaKIIUii Ha MOHBI: MAaTHHUSI, KaJIbIIHs, aTFOMUHUS,
nuHka, xxene3a (1) u xenesa (I11), meau (I1), HaGmroneHre U oMKMCcaHKe MPOIIECCOB OKPAITMBAHUS IJIAMEHH
WOHAMHU HaATpHsl, Kajdus W Kaublus (BO3MOXKHO HCIIOJIb30BAaHUE BHIEOMATEPHAIIOB), HCCIIEIOBAHUE
aM(OTEPHBIX CBOMCTB THAPOKCH/IA ATFOMUHUS U THAPOKCHIA [IMHKA, PEIICHUE dKCIIEPUMEHTAIBHBIX 3aa4
1o Teme «BaxHeillre MeTaibl U UX COSTMHEHUSD.

XuMHus M OKpYyxKamoLias cpeaa

BemectBa 1 MaTepuasibl B MOBCETHEBHOM JKM3HU YEJIOBEKA. be30macHOe MCIOIb30BaHNE BEIIECTB U
XUMHUYECKUX peakiuii B ObITy. [lepBast moMoIpb Mpyu XUMUYECKHAX 0’KOTaX U OTPABIICHHUSX.

XUMHYECKOe 3arpsi3HEHUE OKpY Karollel cpeabl (MpeaenbHas T0myCcTUMash KOHIIEHTPALHs BEIleCTB,
nanee — [1J1K). Poib XuMuu B pelieHUH SKOJIOTHYECKUX TPOOIIeM.

Xumuyeckuil IKcnepumenm:

M3ydeHne 00pasIoB MaTepruasoB (CTEKIIO, CIUIABbl METAJIJIOB, IIOJTUMEPHBIC MAaTEPHAJIBI).

Meostcnpeomemnwie ceasu



Peanu3zanyss MeXmnpenIMETHBIX CBA3eH NpPH HM3YYCHHHM XUMHHM B 9 Kilacce OCYIIECTBISIETCS 4epes
UCTIOJIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX OHATHH, TaK U MMOHATHH, SBJISFOIIMXCS] CHCTEMHBIMU IS
OTIENBHBIX MPEIMETOB €CTECTBEHHO--HAYYHOT'O IIHKJIA.

OOm1re ecTeCTBEHHO-HAYYHBIC TMOHATHUS: HAYYHbIH (pakT, TMIOTE3a, 3aKOH, TEOpUs, aHAJHN3, CHHTES,
KJIacCHU(pUKALUA, NEPHOANYHOCTh, HAONIOJCHUE, AKCIIEPUMEHT, MOJCIMPOBAHUE, H3MEPEHHE, MOJEIb,
SIBJICHUE, TAPHUKOBBIN 3P (PEKT, TEXHOIOTHS, MaTEPUAIIBL.

@dusnka: mMarepus, aToM, 3JIEKTPOH, MPOTOH, HEHUTPOH, MOH, HYKJHJ, HU30TOIbI, PaJAHOAKTHBHOCTD,
MOJIEKYJIa, YIEKTPUYECKHUH 3aps]], TPOBOJHHUKH, TOJIYIPOBOJHUKH, TUIIEKTPUKH, (POTOIIEMEHT, BELIECTBO,
TeNo, 00BEM, arperaTHoe COCTOSIHUE BEIECTBA, ra3, pacTBOP, PACTBOPUMOCTb, KPUCTATMYECKAs PEIIETKa,
CIIaBbl, (PM3MYECKHE BEIWYHMHBI, €AMHUIIBI U3MEPEHHUS, KOCMHYECKOE IMPOCTPAHCTBO, IUIAHETHI, 3BE3IIHI,
Counnue.

buomorusi:  gorocuHTe3, ApIxaHue, Ouocdepa, HIKOCHCTEMA, MHUHEpaAIbHBIE  YIOOpEHHUs,
MHKPO3JIEMEHTHI, MAKPOIJIEMEHTHI, TUTATEILHBIC BEIIECTBA.

['eorpadust: armocdepa, ruapocdepa, MEHEpAIIBL, TOPHBIE TIOPO/IBL, TIOJIE3HBIE UCKOMAeMbIe, TOTLIHBO,
BOJIHBIE PECYPCHI.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITPOI'PAMMBI 110 XUMHWHU HA YPOBHE
OCHOBHOTI'O OBIIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JIn4uHOCTHBIE PEe3yIbTaThl OCBOCHHUS MPOTPaAMMbl OCHOBHOI'O 00111er0 00pa30BaHus JOCTUTAIOTCS B XO/I€
o0y4YeHUsl XUMUHU B €IMHCTBE Y4eOHOI U BOCIUTATEIHHON AEITEIbHOCTH B COOTBETCTBUU C TPAJAULIMOHHBIMU
POCCUHCKMMM COLIMOKYJIBTYPHBIMU U JTyXOBHO-HPaBCTBEHHBIMU IIEHHOCTSIMH, IPHUHSTHIMU B OOLIECTBE
IpaBUJaMd M HOPMaMH TIOBEACHHS U CIIOCOOCTBYIOT TIIPOILIECCAM CAaMOIIO3HAHUS, CAaMOPA3BUTHS U
COLIMAIN3auU 00yYarOIIHXCS.

JIM4HOCTHBIE PpE3yJbTAaThl OTPAKAIOT TOTOBHOCTh OOYYAIOIIMXCS PYKOBOJCTBOBATHCS CHUCTEMOM
MTO3UTUBHBIX [IEHHOCTHBIX OPUEHTALUN U PAaCUIMPEHUE OIBITA JAESITEIBHOCTH HA €€ OCHOBE, B TOM YHCIIE B
4acTHu:

1) maTpHOTHYECKOTO BOCTIUTAHUSI:

LIEHHOCTHOTO OTHOILIEHHS K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPUYECKOMY M HayYHOMY HACIIEIUIO,
MOHMMAaHMs 3HAYCHUST XUMHYECKOW HAyKH B JKM3HH COBPEMEHHOTO OOIIECTBA, CIIOCOOHOCTH BJIAJlETh
JIOCTOBEpHOM MH(pOpPMAIIHE O TEPEIOBbIX JOCTHKEHUSIX U OTKPBITUSIX MUPOBOU U OT€UECTBEHHOW XMMUH,
3aMHTEPECOBAHHOCTH B HAYyUHBIX 3HAHUAX 00 YCTPONCTBE MHpa U O0IIECTBa;

2) rpaskIaHCKOro BOCIIMTAHUS:

MIPEJICTAaBICHHUS] O COLMAJIBHBIX HOPMaxX M IPaBUJIAX MEXKIMYHOCTHBIX OTHOLIECHUM B KOJIJIEKTHUBE,
KOMMYHHUKAaTUBHOM KOMIIETEHTHOCTH B OOILIECTBEHHO I0JIE3HOH, y4eOHO-HCCIIEI0BATENbCKON, TBOPUECKOH U
JOPYTUX BUJAX JIESTEIBHOCTH, TOTOBHOCTU K Pa3HOOOpa3HOM COBMECTHOMW NEATENIbHOCTH MPU BHIMOIHEHUH
y4eOHBIX, TO3HABATENIbHBIX 3a/1a4, BBIMOJTHEHUN XUMHUYECKHUX SKCIIEPUMEHTOB, CO3JJaHIH YYEOHBIX IIPOCKTOB,
CTpEMJIEHMSI K B3aUMOIIOHUMAaHMIO M B3aUMOIIOMOIIIM B IIPOLIECCE 3TOM yueOHOM AesITeNIbHOCTH, FTOTOBHOCTU
OLIEHMBATh CBOE MOBEIECHNE U MOCTYIKH CBOMX TOBApHUILEH C MO3UIIMM HPABCTBEHHBIX U NMPABOBBIX HOPM C
y4€TOM OCO3HAHMsI MOCJIEACTBUI MOCTYIIKOB;

3) HEHHOCTH HAYYHOTO MO3HAHMS:

MHUPOBO33PEHUYECKUE MPEJICTABICHUS] O BEIIECTBE M XUMHUYECKOW peaklMH, COOTBETCTBYIOIIHE
COBPEMEHHOMY YpPOBHIO Pa3BUTHS HAYKH U COCTABJISIOLIME OCHOBY JUIsl IOHUMaHHS CYIIHOCTH Hay4YHOMH
KapTUHbl MHpa, NPEACTABICHUS 00 OCHOBHBIX 3aKOHOMEPHOCTSAX Pa3BUTHUS MPHUPOJbI, B3aMMOCBSI3SIX
4eJI0BEKA C MPUPOJHOU CPENloil, O pOJIM XMMHH B ITO3HAHUM ITUX 3aKOHOMEPHOCTEM;

[I03HABaTEJIbHbIE MOTHBBI, HAIIPABJICHHbIE HA TOJyY€HNE HOBBIX 3HAHUN TI0 XUMUH, HEOOXOAUMBIE JIISI
00BsICHEHUS] HAOIIOAAEMbIX MPOLECCOB U SBJICHHI, MMO3HABATEIbHON, HHOOPMALIMOHHOW U YMUTATENIbCKON
KyJbTypbl, B TOM UYHCII€ HAaBBIKOB CaMOCTOATENbHON pabOThl ¢ y4yeOHBIMH TEKCTaMH, CIPABOYHOM
JUTEPaTypOi, JOCTYIHBIMH TEXHUYECKMMHU CPeACTBAaMU MH()OPMAIIMOHHBIX TEXHOJIOTHUA;

UHTEpeC K OOy4YeHHI0 U TMO3HAHWIO, JII0OO3HATENbHOCTb, TOTOBHOCTb M CIIOCOOHOCTH K
caM000Opa30BaHMUIO, TIPOCKTHOM W  HCCIEAOBATEIBCKON JEATEIBHOCTH, K OCO3HAaHHOMY BBIOOPY
HaMpaBJICHHOCTU M YPOBHs 00y4eHUs B abHEHIIEM;

4) popMHUpPOBAHUSI KYJIbTYPbI 310POBbSI:

OCO3HaHHE IIEHHOCTH JKU3HM, OTBETCTBEHHOTO OTHOILIEHUS K CBOEMY 3I0pPOBbIO, YCTAaHOBKH Ha
3I0pOBBIM 00pa3 >KWU3HM, OCO3HAHWE TOCIEACTBHM M HENPUITHE BPEAHBIX MNPUBBIUEK (YMOTpeOIeHUS
aJIKOT0JIsl, HAPKOTUKOB, KypEHHsI), HEOOXOJUMOCTH COOMIOICHUS MpaBHl 0€30MaCHOCTU NpU OOpAIEHUH C
XMMHUYECKMMH BEIIECTBAMHU B OBITY U peaslbHOU KU3HU;

5) Tpy10BOr0 BOCIIMTAHUS

MHTEpEC K MPaKTHYECKOMY M3y4eHHI0 Ipodeccuil U TpyJa pa3IMyHOro poja, YBaXKEHHE K TPYILy H
pe3ysibTaTtaM TpyI0BOM JAESITEIBHOCTH, B TOM YHCJIE HA OCHOBE IPUMEHEHUS IPEAMETHBIX 3HaHUH 110 XUMUH,
OCO3HAHHBIM BBHIOOP WHAWBUIYAIbHOM TPACKTOPUU MPONOJIKEHHS OOpa30BaHUS C Y4ETOM JIMYHOCTHBIX
WHTEPECOB M CIIOCOOHOCTH K XUMHUH, OOIIECTBEHHBIX HWHTEPECOB M TMOTPEOHOCTEH, YCIENTHOMN
npodeccuoHaNbHOM AEATETbHOCTH U Pa3BUTHUS HEOOXOAMMBIX YMEHHUH, TOTOBHOCTH aJalTHpPOBAThCS B
npodeccuoHanbHOM cpene;



6) IK0JIOTHYECKOT0 BOCTIUTAHUA:

9KOJIOTUYECKHU 11e7IeCO00pa3HOe OTHOLIEHUE K MPUPOJAE KaK MCTOYHUKY >KU3HU Ha 3eMjie, OCHOBE €€
CYIIECTBOBaHMSA, TOHHUMAaHHE IIEHHOCTH 3J0pOoBOro M Oe3omacHoro oOpas3a »KH3HH, OTBETCTBEHHOE
OTHOIICHHE K COOCTBEHHOMY (DM3MUYECKOMY M IICUXUYECKOMY 3/I0pPOBBIO, OCO3HAHUE IIEHHOCTU COOJIIOICHHS
paBui 0€30MaCHOrO MOBEACHMS IIPU padoTe C BEIECTBAMH, a TAKXKE B CUTYALMX, YTPOKAIOIIUX 310POBbIO
W SKU3HH JIIOJICH;

CIOCOOHOCTH PUMEHSTH 3HAHHUS, TTOJTydaeMble ITPU U3yUYSCHUN XUMHUH, JUIS PEHICHUS 3a/1a4, CBI3aHHBIX
C OKpYXarolled IPUPOJHOM CpeNoM, Ul IOBBIILICHUS YPOBHS 3KOJOIMYECKOM KYJIBTYPbI, OCO3HAHUS
r7100aJIbHOTO XapakTepa SKOJIOTMYECKUX HpoOjaeM M MyTed UX pelleHUs MOCPEICTBOM METO/A0B XMMUH,
9KOJIOTUYECKOT0 MBILUIEHUS,, YMEHUSI PYKOBOJACTBOBATHCA MM B I103HABaTEIbHOW, KOMMYHHUKATUBHOU U
COLIMAJIBHOM ITPAKTHKE.

METANIPEAMETHBIE PE3YJIbTATbBI

B cocTtaBe MeTanpeIMeTHBIX pe3yJbTaTOB BbIACISAIOT 3HAUUMBbIe U1l (POPMUPOBAHUS MUPOBO33PEHHS
oOlIeHayYHbIC HOHATHUS (3aKOH, TEOpHs, MPUHILMII, I'MIIOTe3a, (AKT, CUCTEMa, MpPOLecC, FKCHEPUMEHT U
JpyTroe.), KOTOPBIE UCTOIB3YIOTCS B €CTECTBEHHO-HAYYHBIX YYEOHBIX MpeIMEeTax M TMO3BOJISIFOT Ha OCHOBE
3HaHUM W3 ATHX MpenMeToB (OPMHUPOBATH MPEACTABICHUE O IEJIOCTHOW HAy4YHOW KapTWHE MHUpaA, H
YHUBEpCaJbHbIE yueOHble JIeWcTBUS (IIO3HABAaTENbHbIE, KOMMYHHKATHBHBIC, PEryJIATUBHBIE), KOTOpbIE
obecreynBalOT (OPMHUPOBAHHME TOTOBHOCTU K CAMOCTOSITEIbHOMY IUIAHUPOBAaHMIO M OCYIIECTBICHMIO
y4eOHOM JIEATSIIEHOCTH.

Ilo3naBaTenbHBIE YHHBepcAJIbHbIE YUeOHbIe NeliCTBUSA

Ba3oBble 1ornueckue aeiicTBUs:

YMEHUS UCIOJIb30BaTh MPUEMBI JIOTHUECKOTO MBILIUIEHHS IIPU OCBOCHUHU 3HAHUM: PaCKpPbIBaTh CMBbICI
XUMHUYECKUX TMOHATUHN (BBLACIATh MX XapaKTEepHbIE MPU3HAKH, YCTAHABIMBATH B3aUMOCBS3b C JIPYTUMU
MOHATHUSIMH ), UCIIOJIb30BaTh OHATHUS JUIsl OObSICHEHUS OT/IEIbHBIX (PAKTOB U SIBJIEHUH, BEIOUPATH OCHOBAHUS
U KPUTEPUU JIJIs KJIAaCCU(PUKALIMU XUMHUECKUX BEIIECTB M XMMUYECKHX peakiuii, ycTaHaBIMBaTh IPUUYUHHO-
CIIC/ICTBEHHBIE CBSI3M MEXJy OOBEKTaMHM H3YyYEHHs, CTPOMTH JIOTUYECKHE DPACCYXKACHUS (MHIYKTUBHBIE,
JeTyKTUBHBIE, [10 AHAJIOTUH ), JIEJIaTh BBIBOJIbI U 3aKJIIOUEHUS;

yMEHHE TPUMEHATh B TPOLECCe TMO3HAHMUA TMOHATUS (IpeaIMETHblE W  MeETallpelMETHBIE),
CHUMBOJIMYECKHE (3HAKOBBIE) MOJIEH, MCIIOIb3yEMbIe B XUMHHU, TPE0Opa30BbIBATh HIMPOKO NPHUMEHSEMbIE B
XMMHU MOJIENIbHBIE TPEACTaBIECHUS — XMMUYECKMH 3HaK (CHMMBOJI 3JIEMEHTa), XMMHYecKas (opmyna u
YpaBHEHHE XHMHUYECKOM pEaKIMH — MpH pPElIeHUH Yy4eOHO-ITO3HABATENIbHBIX 3a7ad, C YYETOM 3TUX
MOJIETIbHBIX MPEICTABICHUIN BBISBIATh U XapaKTEpU30BaTh CYIIECTBEHHbIE MPU3HAKU U3y4YaeMbIX 00BEKTOB
— XMMHYECKHMX BEIIECTB W XHUMHMYECKHX pEaKIHi, BBIABIATH OOLIME 3aKOHOMEPHOCTH, NPHUYUHHO-
CJIEICTBEHHBIE CBSI3M U IPOTUBOPEYHS B M3yUaEMBIX IPOLIECCAX U SBICHUSAX.

Ba3zoBble uccienoBarebckme 1eCTBUSA:

YMEHHE HCMOJIb30BaTh IMOCTABJIEHHBIE BOINPOCHI B KaueCTBE WHCTPYMEHTA IO3HAHUS, a Takke B
Ka4yecTBE OCHOBBI JUIsl (POPMUPOBAHUS TUIIOTE3BI MO MPOBEPKE MPABUIBHOCTH BBICKA3bIBAEMBIX CYKJCHU;

pUOOpeTEeHUE OMbITA O MIIAHUPOBAHUIO, OPTAaHU3ALIUHU U TIPOBEJICHUIO YUEHHUECKUX IKCIIEPUMEHTOB,
yMeHHe HabIoaTh 3a X0JI0M IpoIecca, CaMOCTOATEIbHO MPOTHO3UPOBATh €T0 pe3yibTar, POpMYIUpPOBATh
0000IIEeHNsT W BBIBOABI IO pe3yJibTaTaM MPOBEAEHHOTO OIbITa, HCCIEI0BaHUS, COCTABIATH OTYET O
npojieTIaHHo paborTe.

Padora ¢ undopmanueii:

yMEHHE BBIOMpATh, AHAJTU3UPOBATh U MHTEPIPETUPOBATH MH(GOPMAIIMIO PA3JIUYHBIX BUAOB U (GOpM
MIPE/ICTaBICHUS], TOIYyYaeMyl0 U3 Pa3HbIX HCTOYHHMKOB (HAYYHO-TIOMYJISIpHAs JIUTEpaTypa XUMHUYECKOTO
COZIepKaHusl, CIpPaBOYHBIE MOCOOMs, pecypchl MHTepHeTa), KpUTHUYECKH OLIEHUBATh MPOTHBOPEUHMBYIO M
HEI0CTOBEPHYIO HH(OPMAIIHIO;

YMEHHE TMPUMEHSTh DPA3JIMYHbIE METOAbl M 3alpochl MpH IOMCKE U 0TOOpe HH(pOpMaLMU U
COOTBETCTBYIOIMX [JaHHbBIX, HEOOXOIMMBIX JJs BBIIOJHEHHMs Y4eOHBIX M I03HABaTEIbHBIX 3a/ad
ompenenéHHOro  TWMa, MpuoOpeTeHrne ombiTa B O0JACTH  HMCIOJIB30BaHUA  WH(OpPMAIMOHHO-



KOMMYHHKATHUBHBIX TEXHOJIOTUM, OBJIaJIEHUE KYJIbTYypOil aKTUBHOTO MCIOIb30BAaHUS PA3IMUYHBIX TOMCKOBBIX
CHCTEM, CaMOCTOSITENILHO BEIOMPATh ONTUMANIbHYIO (OopMY MpecTaBiIeHHs HH(DOPMALMK U UIUTIOCTPUPOBATH
pemaeMble  3a7aud  HECIIOKHBIMU  CXEMaMH, JuarpaMMamMu, Jpyrumu Qopmamu rtpadukum MW UX
KOMOHMHALIMSIMU,
yMEHHE UCIOJIb30BaTh U aHAJIM3UPOBATH B IMpOIEccCe YUYEOHON M MCCIEA0BATEIbCKOM AESITeNbHOCTH
MH(OPMALIMIO O BIMSHUM IPOMBIILICHHOCTH, CEIBCKOrO XO3sIiiCTBa M TpaHCIOPTa HA COCTOSIHHE
OKpY>Karolle NpUPOIHON CPEIBI.
KoMMmyHuKaTHBHBIE YyHUBEpPcAJIbHbIE YueOHbI€ T1eiiCTBUS:
yMEHHS 33/1aBaTh BOIPOCHI (B X0J€ Auanora v (W) AUCKYCCUH) MO CYLIECTBY OOCYKIAEMOU TEMBI,
(bopMyIIUpOBaTh CBOU MPEJIOKEHUSI OTHOCUTEIBHO BBIMOJHEHUS MTPEIJIOKEHHON 3a/1auH;
YMEHHSI TPEJCTABNIATH TOJTYYCHHBIC PE3yJIbTaThl IMO3HABATEIHHOW JEATEIBHOCTH B YCTHBIX H
MUCBMEHHBIX TEKCTaX; JeNaTh IMPE3CHTAIMI0 PE3yJbTAaTOB BBIMIOJHEHUS XUMHUYECKOTO JKCIEPUMEHTA
(J1abopaTOPHOTO OIBITA, JIAOOPATOPHOM PAOOTHI IO UCCIIEAOBAHUIO CBOWCTB BEIIECTB, YYCOHOTO MPOEKTA);
yMeHHsI Y4eOHOTO COTPYJHHUYECTBA CO CBEPCTHUKAMHU B COBMECTHOW MO3HABaTEeNbHON W
MCCIICIOBATEIILCKONW JIEATENPHOCTH TPU PEIICHWH BO3HUKAIOMIMX Npo0JeM Ha OCHOBE ydéra OOIIMX
HWHTEPECOB U COTJIACOBAHUS MO3HUIIHN (00CYKICHWMSI, 0OMEH MHEHUSMH, «MO3TOBBIE IITYPMBbI», KOOPAHHAIIUAS
COBMECTHBIX JICHCTBHI, OTpeieieHne KPUTEPUEB 10 OILICHKE KA4eCTBA BBITIOJTHEHHON PabOTHI U IpyTHeE).
PerysisiTuBHbIe YHHBepPCAJIbHbIE YUeOHbIe 1eiicTBUS:
YMEHHE CaMOCTOSATENbHO ONpPEACHATh IeNu  JESITeIbHOCTH, IUIAHUPOBATh, OCYIIECTBIIATH,
KOHTPOJIMPOBATh M NpPU HEOOXOIMMOCTH KOPPEKTHPOBAaTh CBOIO JESTEIBHOCTH, BBHIOMpATh HamOolee
3¢ deKkTHBHBIE CIOCOOBI pelIeHUs] yU4eOHBIX M MO3HABATENBHBIX 33]1a4, CAMOCTOSITEIIBHO COCTaBISATh WIIH
KOPPEKTUPOBATh MPEIJIOKEHHBIA alTOPUTM JCHCTBHI MpPH BBHIMOJHEHUM 3aJaHUl ¢ YYETOM MOTYyYCHHUS
HOBBIX 3HAHHI 00 M3y4aeMbIX OOBEKTAaX — BEUIECTBAX M PEAKIMSX, OLIEHUBATh COOTBETCTBUE MOIYYCHHOTO
pe3yibTaTta 3asBICHHOW IENH, YMEHHE HWCIIOJIb30BaTh M aHAIM3WPOBAaTh KOHTEKCTHI, NpeiaraeMbie B
YCIIOBUY 3aJaHHIA.
MHNPEAMETHBIE PE3YJIBTATHBI
B cocraBe mpeaMeTHBIX pe3yNbTaToOB MO OCBOSHHIO 00S3aTEIBHOTO COAEPIKaHUS, YCTAaHOBICHHOTO
naHHOM (denepaiibHOM pabodeil MPOrpaMMoOi, BBIIETSIOT: OCBOCHHBIE OOYYAIOIIMMUCS HAy4YHBIE 3HAHMUSI,
YMEHHMSI U CIIOCOOBI ACUCTBUM, CIeIM(PHUUECKUE IS TPEIMETHON 0011acTH « XUMUS, BUIBI JESITEIbHOCTH IO
MOJIy4YE€HUIO HOBOTO 3HAHMSI, €r0 WHTEPIPETAINH, TPEOOPA30BAHUIO U IPUMEHEHHIO B PA3IUYHBIX YUEOHBIX
Y HOBBIX CHUTYAIIHsIX.
K konmy oOyuenust B 8 Kjacce mpeaMeTHbIE pe3ysibTaThl Ha 0a30BOM YPOBHE JIOJDKHBI OTPaXKaTh
c(hOpPMHUPOBAHHOCTH Y 00yUaIOLIUXCS YMEHHI:
® pacKphIBaTh CMBICI OCHOBHBIX XMMHUECKHUX MOHSTH: aTOM, MOJIEKYJIa, XUMUYECKHI DIIEMEHT,
MIPOCTOE BEIIECTBO, CIOKHOE BEIIECTBO, CMECh (OJHOPOAHASs M HEOJHOPOJAHAs), BAIEHTHOCTD,
OTHOCHUTEIIbHASl aTOMHAsi ¥ MOJIEKYJIsIpHAsE Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIPHAsI Macca,
MaccoBasi JOJsl XMMHYECKOTO DJJIEMEHTa B COCIMHEHWH, MOJLIPHBIA O0BEM, OKCHI, KHCJIOTa,
OCHOBaHWE, COJb, DJICKTPOOTPUIATEILHOCTh, CTENCHb OKHCJICHUS, XHMHUYECKas peaKIlvs,
KIacCUpUKALUA PEeaKkIuil: peaklMu COENUHEHUS, PEaKIHH Pa3JIOKEHUs, PeaKIMHu 3aMelleHus,
peakiuu 0OMeHa, PK30- U SHAOTEPMHUECKUE PEaKIUH, TeTIOBOU 3(PEeKT peakiuu, siApo aroma,
AJIEKTPOHHBIN CJION aroma, aTOMHas opOuTaib, paAuyCc aroMa, XMMHUYecKas CBsSI3b, MOJISpHas U
HETIOJIsIpHAs. KOBAJICHTHAS CBsI3b, MOHHAS CBsI3b, MOH, KATHOH, aHUOH, PAacTBOP, MaccoBas IO
BelecTBa (MPOLIEHTHAs! KOHIICHTPAIHs) B PACTBOPE;

® JUTIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XMMHUYECKUX TMOHATUN W MPUMEHATH STU TOHATUS MPH
OIMCAaHUU BEIIECTB U UX MPEBPAICHUM;

® CIIOJIB30BAaTh XUMHYECKYIO CHMBOJHKY [UIsl COCTAaBJIICHHsS (OpPMyYN BEIIECTB W ypaBHEHUU
XUMHYECKUX PEAKIIUI;

® ONpeleNsTh BAJIEHTHOCTH aTOMOB JJIEMEHTOB B OMHAPHBIX COCIUHEHMSIX, CTETEHb OKHUCICHHS
JJIEMEHTOB B OWHAPHBIX COCIWHEHUSX, MPUHAIICKHOCTh BEIIECTB K OMPEACIEHHOMY KIIaccy



COeUHEHMH 1o GopMyiaM, BUI XUMHUECKON CBSI3U (KOBAJICHTHAs M MOHHAs) B HEOPTaHUYECKUX
COC/IMHEHMSIX;

packpsiBaTh cMmbicha [lepuonnueckoro 3akona /. M. MenneneeBa: 1€MOHCTPUPOBATh TOHUMAHHUE
MEPUONYECKON 3aBUCUMOCTH CBOMCTB XUMHYECKHUX JJIEMEHTOB OT UX TOJIOXKEHUS B
[leproauueckoii cucreMe, 3aKOHOB COXPaHEHUsI MAacChl BELLIECTB, IOCTOSHCTBA COCTaBa, ATOMHO--
MOJIEKYJISIPHOT'O YUY€HHMs, 3aKOHa ABOraapo;

ONMCHIBATH M XapakTepu3oBaTh TaOnuuHyro ¢opmy I[lepuoanueckoil cucTeMbl XUMHYECKHX
3JIEMEHTOB: pa3MuaTh MOHSATUS «TJlaBHas noArpyimna (A-rpymmna)» u «mnobounas noarpymmna (b-
rpynmna)», Majble U OOJIbIINE MEPUOJIbI, COOTHOCUTH 0003HAYEHHSI, KOTOPhIE UMEIOTCS B TaOJIHIIe
«Ilepuognyeckas cucrema xumuueckux dnemeHToB JI. WM. MengeneeBa» ¢ 4YHMCIOBBIMHU
XapaKTePUCTHUKAMU CTPOEHHUSI aTOMOB XHUMUYECKUX IEMEHTOB (COCTaB U 3apsij Aapa, o0I1ee YUCIIo
AJIEKTPOHOB U paclpeesieHUe X MO0 AIEKTPOHHBIM CIIOSIM);

KJIacCU(UIUPOBATH XUMUYECKHUE FIEMEHThI, HEOPraHUYECKUE BEIIECTBA, XUMUYECKHE peakuu (110
YHCITy U COCTaBY YYaCTBYIOIIMX B PEAKIIMH BEIECTB, 10 TEIIOBOMY P deKTy);

XapaKkTepu30BaTh (OMUCHIBATh) OOILIME XWMUYECKHE CBOMCTBA BEIIECTB Pa3IMYHBIX KIIACCOB,
MOATBEPK/1as ONMCAHNUE TPUMEPAMHU MOJIEKYJISIPHBIX YPaBHEHUN COOTBETCTBYIOIIMX XUMHUYECKUX
peaKuuii;

MIPOTHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCMMOCTH OT MX KaYECTBEHHOI'O COCTaBa, BOZMOXXHOCTH
MPOTEKAHUS XUMUYECKUX TTPEBPAILICHUM B PA3JIMUHBIX YCIOBHSIX;

BBIUUCIIATh OTHOCUTENBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MacChl BEIIECTB, MACCOBYIO JIOJIO
XMMHUYECKOI0 3JIEMEHTa IO (opMyse COEAMHEHMs, MacCOBYIO JIOJII0 BEILECTBA B pPacTBOPE,
MIPOBOJIUTH PACUETHI IO YPABHEHUIO XMMUYECKOMN peaKInu;

MIPUMEHATh OCHOBHBIE ONEPALMH MBICIUTEIBHON ACSITEIBHOCTH — AHAJIU3 U CUHTE3, CPaBHEHHUE,
0000111eHHEe, CHCTEMAaTHU3aIlNI0, KIacCU(UKAINIO, BBISIBIIEHUE TIPUUYUHHO--CJICICTBEHHBIX CBSI3EH —
JUTSl U3yYEHHUS CBOMCTB BEUIECTB M XUMUYECKUX PEAKINH, €CTECTBEHHO-HAYYHbIE METO bl IO3HAHUS
— HaOJrOICHKE, U3MEPEHHE, MOICITMPOBAHNE, SKCIIEPUMEHT (PEeabHbIA U MBICIICHHBIH);

CJIeIoBaTh NpaBUiaM I0JIb30BaHUS XUMUYECKOW MOCYJ0W M 1a00OpaTOpHBIM 00OpYJOBaHHEM, a
TaKKe IpaBuiIaM oOpaleHusi ¢ BEIIECTBAMU B COOTBETCTBUU C MHCTPYKIMSIMHU IO BBITTOJIHEHHIO
71a00pPaTOPHBIX XUMHUYECKMX OMNBITOB MO MOJYYEHHIO M COOMpPaHHI0 Tra3000pa3HbIX BEIIECTB
(Bomopoa M KHCIIOpOJa), MPUTOTOBIEHUIO PACTBOPOB C OMNpEAeNEHHOM MaccoBOM Joyei
pacTBOPEHHOIO BEUIECTBA, IUJIAHUPOBATh M MPOBOJUTH XUMHUYECKHE SKCHEPUMEHTHI 10
pacrno3HaBaHHUIO PACTBOPOB ILEJI0YEH U KUCIIOT C MOMOILBIO HHAUKATOPOB (JJaKMyC, (peHOoaPTaNErH,
METUJIOPAHXK U JPYTHE).

K koHiy oOyuenust B 9 Kjacce mpeaMeTHbIE pe3yslbTaThl Ha 0a30BOM YPOBHE JOJDKHBI OTPaXKaThb
c(OPMHUPOBAHHOCTH Y O0YHAIOIUXCS YMEHUI:

PacKpbIBaTh CMBICI OCHOBHBIX XUMHUUYECKUX MOHATUI: XUMUUECKUW AJIEMEHT, aTOM, MOJIEKYJIa, NOH,
KaTUOH, aHUOH, IPOCTOE BELIECTBO, CI0KHOE BELIECTBO, BAJICHTHOCTbD, 3JIEKTPOOTPULIATEIIBHOCTD,
CTENIEHb OKHUCIICHHS, XUMHYECKasl PEaKIIHsl, XUMUIECKasl CBs3b, TEIIIOBOU dPHEKT peakiiuu, MOJb,
MOJISIPDHBIA O00BEM, PacTBOp, DIEKTPOIHTHI, HEIJEKTPOJIHTHI, DJICKTPOIUTHUYECKAS AUCCOIMAIINS,
peakiuu MOHHOTO OOMEHa, KaTaiu3aTop, XMMHUYECKOe paBHOBECcHE, OOpaTUMbIe U HEOOpaTHUMbIE
peaKUrH, OKUCIUTEIIbHO-BOCCTAHOBUTEIIBHBIE PEAKIIUU, OKUCIUTENb, BOCCTAHOBUTEIIb, OKUCICHUE
U BOCCTAHOBJICHHE, aJJIOTPONHs, aM(pOTEPHOCTh, XUMHUYECKas CBsA3b (KOBAJICHTHAs, MOHHAS,
MeTaJUTHYecKas ), KpUCTALTHYECKast PEMIETKA, KOPPO3USI METAIIJIOB, CIUIaBBI, CKOPOCTh XUMUYECKOMN
peakiuu, npeaenbHo nonycrumas konuentpanus 11K Bemectsa;

WUTIOCTPUPOBATh B3aUMOCBS3b OCHOBHBIX XMMHUYECKUX IMOHITUN U MPUMEHATH TU MOHATHUS MPU
ONMCaHUM BELIECTB U UX NPEBPALICHUN;

UCIIOJIb30BaTh XMUMHUYECKYI0 CHMBOJIMKY JUISS COCTaBJICHHS (DOpMyJT BEIIECTB W ypaBHEHUH
XUMHYECKUX PEAKIIUI;



® ONpeleNniaTh BAJCHTHOCTb M CTENEHb OKHUCIEHUS XUMHMUYECKHX D3JIEMEHTOB B COEAMHEHUSX
Pa3IMYHOIO COCTaBa, NMPUHAAJIECKHOCTb BEIIECTB K OINPENENEHHOMY KJIACCy COEAMHEHUH 10
dbopmynaM, BUJ XMMHUYECKOW CBSI3U (KOBaJICHTHAs, HOHHAs, METAJUIMYECKas)) B HEOPraHMYECKUX
COCMHEHUSX, 3apsJl MOHA 10 XWMHYECKOH (opmyiie, xapakTep cpelasl B BOAHBIX PacTBOpax
HEOPraHUYECKUX COCAMHEHUH, TUIl KPUCTAIINYECKON PEIIETKY KOHKPETHOTO BEILIECTBA;

e packpeiBaTh cMblca Ilepuonmueckoro 3akona JI. M. MenzaeneeBa M JI€MOHCTPUPOBATh €ro
MOHMMAaHME: ONMCHIBATh M XapaKTepu3oBaTh TabmuuHylo ¢opmy llepuoamdeckoil cucTemsl
XMMHUYECKHX 3JIEMEHTOB: pa3juyaTh MOHATHS «rJlaBHas noArpynna (A-rpynma)» M «1moOodHas
noarpynna (b-rpynma)», Manble u OoibliMe INEpUONbI, COOTHOCUTh OOO3HAa4YEHHUs, KOTOPbIE
UMEIOTCS B TEPUOJMYECKONW TaldHIle, C YHUCIOBBIMH XapaKTEPUCTUKAMH CTPOCHHS aTOMOB
XMMHAYECKHX AJIEMEHTOB (COCTaB U 3apsij A1pa, o0IIee YHCIO JIEKTPOHOB U paclpeieieHue X Mo
JIEKTPOHHBIM CJIOSIM), OOBSICHATH O0IIME 3aKOHOMEPHOCTH B U3MEHEHNUHU CBOMCTB 3JIEMEHTOB M UX
COEIMHEHUH B IIpeJesiaXx MaJIbIX IEPUOJIOB U IJIaBHBIX HOATPYIII C yUETOM CTPOEHUS UX aTOMOB;

e KJaccu(UIIUPOBATh XUMHUYECKUE SJIEMEHTHI, HEOPTaHNYECKHE BEIECTBA, XUMHUECKUE PEAKIINH (110
YHUCIy M COCTAaBY YyYacTBYIOLIMX B PEaKIUM BELIECTB, IO TEIUIOBOMY 3(deKTy, M0 M3MEeHEHHIO
CTETIeHEeH OKMCIICHUSI XUMHYECKHIX DJIEMEHTOB);

® XapakTepu30BaTh (ONMHUCHIBATH) OOIIME U CHeUU(PUIECKHEe XUMHUYECKHE CBOMCTBA TMPOCTHIX H
CIIO)KHBIX BEIECTB, MOATBEPXKIasi OMHCAHUE MPUMEPAMU MOJEKYJSIPHBIX W MOHHBIX ypaBHEHHIA
COOTBETCTBYIOLMX XUMUYECKUX PEAKIIA;

® COCTaBJIATh YPaBHEHHUS FJIEKTPOIUTUYECKON JUCCOLMALMU KUCIIOT, LIeoYeil U cojiei, NoJHbIe U
COKpaIlléHHbIE YpaBHEHMsI PeakLUi HOHHOTO OOMEHa, YpaBHEHHUS PEaKIMid, MOATBEPKIAIOIIUX
CYLIECTBOBAaHHME T€HETUUECKON CBSI3U MEXKIY BEILECTBAMU PA3JIMYHBIX KIACCOB;

® DPACKpBIBAaTh CYIIHOCTH OKHCIUTEIHHO-BOCCTAHOBUTEIBHBIX PEAKIMHA MOCPEICTBOM COCTABIICHHS
3JIEKTPOHHOTO OajaHca 3TUX PEAKIIM;

® TIPOTHO3UPOBATH CBOICTBA BEMIECTB B 3aBHCHUMOCTH OT MX CTPOCHUS, BO3MOKHOCTH MPOTEKAHHS
XMMUYECKHX MPEBPALICHUIN B Pa3IMUHBIX YCIOBHSIX;

® BBHIYUCISATH OTHOCHTEIBHYIO MOJIEKYJSIPHYIO W MOJIIPHYIO MAacChl BEIIECTB, MAacCOBYIO JIOJIO
XAMHAYECKOTO D3JIEMEHTa 1O (OpMyJe COCTUHEHHs, MAacCOBYIO JONIO BEIIeCTBA B PACTBOPE,
MIPOBOJIUTH PACUETHI 110 YPABHEHUIO XUMUYECKOW PEaKIINN;

e coOuoJiaTh NpaBUiIa IMOJB30BAaHUS XUMHYECKOM MOCyJoi M 1a00paTOpHBIM O0OpYZOBaHUEM, a
TaKXKe IMpaBHiia OOpaIIeHUs] C BEUIECTBAMH B COOTBETCTBHU C MHCTPYKIMSIMH IO BBITIOJTHEHUIO
71a00paTOPHBIX XMMHUYECKHX OIBITOB IO TMOJIYYEHUIO M COOMpaHHMIO Tra3000pa3HbIX BEIIECTB
(aMMuaKa ¥ yrieKucioro rasa);

® TIPOBOJUTH PEAKIUH, TIOATBEPKIAFOIINE KaYeCTBEHHBIN COCTAB Pa3JINYHBIX BEUIECTB: PACIIO3HABATh
OTBITHBIM ITyTEM XJIOPUI-, OpOMHI-, HOAU-, KapOoHaT-, pochat-, cunmkar-, Cyiab(ar-, THAPOKCHI-
MOHBI, KATHOHBI AMMOHUS ¥ MOHBI M3yYEHHBIX METAJJIOB, MPUCYTCTBYIONINE B BOJHBIX PacTBOpPax
HEOPTaHUYECKUX BEIIECTB;

® [IPUMEHSATh OCHOBHBIE ONEPAlMU MBICIUTENHHON NEATeNbHOCTH — aHAJM3 M CHHTE3, CPaBHEHUE,
0000I11eHHe, CUCTEeMAaTU3alUI0, BBISBICHUE MPUYMHHO-CIEICTBEHHBIX CBA3€H — Ui W3y4eHUs
CBOWCTB BEIIECTB M XWUMHYECKHUX pEAKLUH, EeCTeCTBEHHO-HAyYHblE€ METOJbl TO3HAHUS —
HaOJI0ICHNE, U3MEPEHNE, MOJICTTMPOBAHUE, SKCIIEPUMEHT (PEaTbHBIN U MBICIICHHBIN ).

CUCTEMA OLHEHKH JOCTU/XEHUSA IIJNTAHUPYEMBIX PE3YJIBTATOB OCBOEHUS
MMPOI'PAMMBI

— ®opMoH NpeACTABICHUS PE3yJIbTATOB OIIEHOYHOM ACSITEIHPHOCTH SIBJISETCS OIICHKA MO 5-TH OaIbHOU
1IKane.

- OHGHKa YUUTBIBACT KOMIIJIEKCHBIN moaxon, BKJIIO‘{aIOH_[I/Iﬁ OLCHKY NPCAMCTHBIX U MCTAIPCAMCTHBIX
pE3yJIbTaTOB.



OneHuBaroTcsl pe3yJIbTaThl UCIIOIB30BaHUS Pa3HOOOPa3HBIX METO0B U (pOopM 00yUeHHsI, B3aUMHO
JOTIOJTHSFOIIUX JIPYT APYTa, B TOM YHCJE MPOCKTOB, MPAKTHYECKHUX, TBOPUECKHUX PadOT, TECTOB,
JMHAMHYECKUX TOKa3aTesiell OCBOCHUSI HAaBBIKOB U 3HAHMIA, B TOM 4yHclie (POPMUPYEMBIX C
HCIOJIb30BaHUEM IIU(PPOBBIX TEXHOIOTHA.

Onenka o0ecrieunBaeT BOZMOXHOCTh MOJTYyUYeHHUS] 00bEKTUBHON HH(OPMALIUU O KauecTBE
MOATOTOBKU 00YYaIOIIKXCs B MHTEPECaX BCEX YUACTHUKOB 00pa30BaTENIbHBIX OTHOIICHUH.
OrneHouHBINM MaTepuan GOpMHUPYETCS Ha OCHOBaHUH aBTOpckoro YMK, ¢ yd4eToM OleHOYHBIX
matepuainos BIIP, OI'D.

O1neHOUHBII MaTepHral peanusyeT JudepeHIMPOBAHHBINA TOIXOI.

CucTema oLleHUBaHMS BKIIIOYAET ONEPATUBHBIA KOHTPOJIb: paboTa Ha ypOKE, CAMOCTOSTEIIbHBIC
paboThl, KOHTPOJIb JOMAIITHETO 3aJaHHUs, TOMAITHIE MpoBepouHbie paboTel B DOP sikiacce, yuupy;
MIPOMEXKYTOYHBIN TeMaTUISCKUI KOHTPOIIb: KOHTPOJIbHBIE pA0OTHI ; UTOTOBBIA KOHTPOJIb — TOJ0BAS
KOHTpOJIbHAs paboTa; He3aBUCUMBIM KOHTpoib — BIIP, OI'D. MeTanpenMerHas orieHKa HaXOIUT
OTpa)K€HUE B OIIEHUBAHUH MPAKTHUYECKUX, IPOEKTHBIX, TBOPUECKUX PaOOT.

[TonGop ouieHOUHOrO MaTepuana rudoK, MUHAUBHUAYAJIEH, IPOBOJUTCS C OIIOPOM Ha IIIAHUPYEMBbIE
pe3ynbTtatel U cBepsiercst ¢ YMK KonTtponbabie npoBepounsie padotsl kK YMK I'abpuensn O.C,
OctpoymoB N.I'., CnagkoB C.A. Xumus. 8 u 9 kinaccel. AKimoHepHoe o6mectBo «3narenscTBo
«ITpocBemienuey.
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YYEBHO-METOAUYECKOE OBECIIEYEHHUE OBPA30OBATEJIBHOI'O ITPOLECCA
OBS3ATEJIBHBIE YYEBHBIE MATEPHAJIBI VIS YHEHUKA

» Xumus, 8 kimacc/ I'abpuensu O.C., OctpoymoB N.I"., CnaakoB C.A., AKIIMOHEpHOE OOIIECTBO
«M3narenscTBO «IIpocBenieHue»
* Xumus, 9 knacc/ I'abpuensua O.C., Octpoymos WN.I"., CnaakoB C.A., AKIIMOHEpHOE OOIIECTBO
«3narenscTBO «IIpocBenieHune

METOAUYECKUE MATEPUAJIBI AJ151 YYUTEJIA

Pa6oune Terpanu k YMK I'a6puensn O.C, Octpoymos N.I'., CaakoB C.A. Xumusi. 8 1 9 Ki1acchl.
AxkunonepHoe obmectBo «M3narensctBo «IIpocBemenuer»

Terpanp m1st 1aG0paTOPHBIX OMBITOB U IpakTHdecKux padboT k YMK TI'abpuensu O.C, Octpoymos WU.T.,
CnanxoB C.A. Xumus. 8 u 9 knaccel. AkimoHepHoe obmectBo «M3natenbcTBo «IIpocsemnieHuey
COopnuk 3a1au u ynpaxHenui . Xumus 8 u 9 kiacc. ['abpuensia O.C., Tpurybuak 1.B. AkunonepHoe
obmiectBo «M3aarenscTBo «IIpocBemienue

KonTponbusie npoBepounsie padotsl k YMK I'abpuensn O.C, Octpoymos W.I'., Cnaaxos C.A. Xumus. 8
u 9 knaccel. AkimonepHoe odmiectBo «M3garenscTBo «IIpocserieHue

Xumust. 8, 9 knacc. Tectol k yueOnuky O.C. I'abpuensana, U.I'. Octpoymona, C.A. Cnaakosa. ®I'OC,
Ps60oB M.A. U3naTenbeTBO «DK3aMEH».

Xumus. 8,9 knacc. KontponbHbie U camoctosiTenbHble padboTsl. yueouuky O. C. ['abpuensna U.T.
OctpoymoBa, C.A. CnagkoBa. ®I'OC, Haranbs [laBnoBa, 3narenbcTBo «OK3aMen».

HUDPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

®I'UC «Mos mikonay, https://yaklass.ru/, https://uchi.ru/, https://ege.sdamgia.ru/, https://chem8-

vpr.sdamgia.ru/, https:/fipi.ru/.
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