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IHOACHUTEJIBHASA 3AIIMCKA

[IporpaMma mo XMMHUH Ha YPOBHE OCHOBHOI'O OO0IIEero o0pa30BaHMsI COCTaBJIEHA Ha OCHOBE
TpeOoBaHMIl K pe3yJbTaTaM OCBOCHUS OCHOBHOH 00pa30BaTeNbHOM MPOrpaMMbl OCHOBHOTO OOIIEro
obpaszoBanms, mpencraBieHHbix B ®I'OC OOO, a Ttakke Ha OCHOBE (hemepanbHON paboueit
IpPOrpaMMbl BOCHUTAHUS M C Y4ETOM KOHIICMIIUU MPEnoAaBaHus yueOHOro mpeaMera «XUMHUs» B
o0Opa3oBaTeabHbIX opranu3anusax Poccuiickoit denepanuu.

[Iporpamma mo XuMuM [Oa€T NpeACTaBICHHE O MLensX, oO0Imel crpaTerud OOydeHHs,
BOCIIUTAHUSI W PA3BUTHS OOYYaIONIMXCS CpeACTBaMHU Yy4eOHOro mpeaMmera, YCTaHaBIMBACT
o0si3aTeNbHOE TMPEIMETHOE COAEpXKaHUE, MpeaycCMaTpUBaeT pachpeielieHhe ero mo KjaccaM u
CTPYKTYpUpPOBaHHUE 1O pa3lieiaM U TeMaM IMPOrpaMMbl [0 XMMHH, ONpeeiseT KOJINYECTBEHHbIE U
KaueCTBEHHBIE XapaKTEPUCTUKH COACP)KaHUS, PEKOMEHAYEMYIO IOCIEJ0BAaTEIbHOCTh H3Yy4EHUs
XUMHH C Y4ETOM MEXKIPEAMETHBIX U BHYTPHUIPEAMETHBIX CBSI3€H, JIOTUKM Y4eOHOro Mpolecca,
BO3PACTHBIX O0COOEHHOCTEH 00ydYarolUXcsl, OnpenesieT BO3SMOXKHOCTH MpeaMera A peaau3aluu
TpeGoBaHUIl K pe3yJbTaTaM OCBOEHHS OCHOBHOH 00pa3oBaTeNbHOW MporpaMmbl Ha YpOBHE
OCHOBHOT'0 00111ero 00pa3oBaHus, a TaKKe TpeOOBaHUH K pe3yJbTaTaM 00yueHHUs] XUMUU Ha YPOBHE
Heleld U3ydyeHus IpeIMeTa U OCHOBHBIX BHJOB Y4eOHO-TIO3HABATEIbHOM J1€ATEIbHOCTU
00y4Jaromierocs Mo OCBOCHUIO Y4eOHOT0 COAEPIKaHMUS.

3HaHUe XUMUHU CIIy’)KUT OCHOBOM uisi (hOpMHpOBaHUSI MHUPOBO33PEHUS O00ydaroIlerocs, ero
IPEACTaBICHUH O MaTepUaJbHOM €IMHCTBE MHpa, BaXXHYIO POJIb UIparoT (popMupyeMble XUMHEN
IPEACTABJICHNS O B3aUMOIIPEBPALIECHUAX SHEPruU U 00 IBOJIOLMHU BELIECTB B MPUPOJE, O MYTIX
peiieHuss II00aNbHBIX HpOOJIEeM  YCTOWYMBOILO  pPa3BUTHSI  4YENOBEYECTBA —  ChIPHEBOIA,
OHEPreTUYECKOM, MUIIEBOM U DKOJOTHYECKON 0€30MacHOCTH, TPOOJIEM 3IpaBOOXPAHECHHUS.

N3yyenune xumuu:

CIOCOOCTBYET peaM3alliid BO3MOXKHOCTEW IS CAMOPA3BUTUS U (OPMHPOBAHUS KYJIbTYpPHI
JMYHOCTH, €€ 001Iel 1 PyHKIIMOHAIBHOW rPaMOTHOCTH;

BHOCHUT BKJaJ B ()OPMUPOBAaHHE MBIIUICHUS W TBOPUYECKUX CIHOCOOHOCTEH OoOywarommxcs,
HaBbIKOB ~ MX  CaMOCTOSITENIbHOM  y4yeOHOM  AESITENbHOCTH,  OKCIEPUMEHTAIbHBIX U
UCCIIEZIOBATEIbCKUX ~ YMEHHUI, HEOOXOIMMBIX KaK B TIOBCEJHEBHOM JKM3HM, Tak U B
npo¢eccoHaIbHON A TeTbHOCTH;

3HaKOMUT €O crenu(UKON HayYHOrO MBIILJICHHS, 3aKJIaIbIBAET OCHOBBI I[€JI0CTHOTO B3I
HAa €IUHCTBO NPUPOIBI W YENOBEKa, SBJSIETCS OTBETCTBEHHBIM JTalmoM B (GOPMUPOBAHUU
€CTECTBEHHO-HaYYHON I'paMOTHOCTH 00Y4aroIInXCsl;

crocoOcTBYeT (OPMUPOBAHUIO [IEHHOCTHOT'O OTHOILIEHHUS K €CTECTBEHHO-HAYYHBIM 3HAHUSM,
K IPUPOJIE, K UETIOBEKY, BHOCUT CBOM BKJIaJ B 9KOJIOTMYECKOEe 00pa3oBaHKEe 00y4YarOIIMXCS.

JlanHble HampaBieHHsT B OOY4YEHHU XUMHH oO0ecreuuBaroTcs crneun(ukoi copepkaHus
y4eOHOro IpeaMeTa, KOTOPBIN SBJISETCS Nelaroru4ecky aJanTHUPOBaHHBIM OTpaKeHHEM 0a30BOM
HAyKH XMMHH Ha ONpEAeIEHHOM dTarne e€ pa3BUTHS.

Kypc xumum Ha ypoBHE OCHOBHOIO O00IIEro oOpa3oBaHMsSI OPUEHTHUPOBAH Ha OCBOEHUE
00yYaIOUIMMHCS CUCTEMbl MEPBOHAYAIBHBIX MOHATUA XUMHUHU, OCHOB HEOPraHWYECKOW XUMHUU U
HEKOTOPBIX OTAENIbHBIX 3HAYUMBIX [TOHATUN OpPraHUuYECKON XUMHUH.

CrtpykTypa coaepaHHUs MPOrpaMMBI MO XUMHUHU c(opMHpOBaHA HAa OCHOBE CHCTEMHOTO
nogxoaa k e€ usydeHuto. CopepikaHHe CKIIAAbIBAE€TCS U3 CHUCTEMBI MOHATHM O XUMUYECKOM
DIIEMEHTE M BEIIECTBE U CUCTEMBI MOHATHI O XUMHUYECKOH peakiuu. O0e 3TH CUCTEMBI CTPYKTYPHO



OpraHU30BaHbl 0 MPUHUUILY MOCIEAOBATEIBbHOIO Pa3BUTHUS 3HAHHUM HA OCHOBE TEOPETUYECKUX
MPEICTABIICHUI pa3HOr0 YPOBHS:

— aTOMHO-MOJIEKYJISIPHOI'O YY€HHUS KAK OCHOBBI BCEr'0 €CTECTBO3HAHMS;

— Ilepuoanueckoro 3akoHa /. 1. MeneneeBa kak OCHOBHOI'O 3aKOHA XUMUMU;

— YYEHHS O CTPOCHHMH aTOMa U XUMMUYECKOU CBA3H;

— MpeACTaBIEHUH 00 dTMEKTPOIUTUYECKON JUCCOLUAIIMHU BEIIECTB B PACTBOPaXx.

TeopeTndeckne 3HAHUS pACCMATPUBAIOTCA HA OCHOBE JMIMPUYECKH TOJYYEHHBIX H
OCMBICIIEHHBIX (D)aKTOB, Pa3BUBAIOTCS MOCIIEAOBATEIHHO OT OAHOT'O YPOBHS K JIPYTOMY, BBIITOJIHSIS
byHKIMU O0BSCHEHHS] W MPOTHO3UPOBAHMS CBOICTB, CTPOCHUS U BO3MOXXHOCTEH MPAKTUYECKOTO
MIPUMEHEHUS U TTOTYyYECHUS U3y4aeMbIX BEIIECTB.

OcBoeHue mporpaMmbl 1O XHUMHU CHOCOOCTBYET (OPMHUPOBAHUIO TMPEACTABICHUS O
XUMHUYECKON COCTAaBIIOIIEH HAay4yHOM KapTUHBI MHpa B JIOTUKE €€ CUCTEMHOM IIPUPOLBI,
IIEHHOCTHOTO OTHONIIEHUS K HayYHOMY 3HAaHMIO M METOJIaM IMO3HaHUs B Hayke. M3yueHue Xumuu
MPOMCXOJIUT C MPHUBJICYEHUEM 3HAHUN U3 paHee M3yYeHHBIX YUeOHBIX MpeamMeToB: «OKpyKarouun
Mup», «buonorus. 5—7 knacce» u «Pu3nKa. 7 KiIacey.

[Ipn M3yyeHun XUMHUM TPOUCXOIUT (HOPMHPOBAHHME 3HAHUM OCHOB XMMHUYECKOM HAyKH Kak
00J1aCTH COBPEMEHHOT'0 €CTECTBO3HAHMS, MPAKTHUECKOM AEATEIbHOCTH YEI0BeKa M KaK OJHOTO U3
KOMIIOHEHTOB MHPOBOM KYJIbTYphl. 3ajada ydeOHOTO MpeAaMeTa COCTOUT B (POpMHPOBAHHH
CHUCTEMBbl XMMHUYECKUX 3HAHUN — BaXKHEUIMMX (HAKTOB, MOHSATHI, 3aKOHOB W TEOPETUUYECKUX
MOJIOKEHUHM, JOCTYMHBIX OOOOIIEHUI MHUPOBO33PEHUYECKOTO XapakTepa, S3bIKa HAyKH, B
MPUOOIICHUH K HAYYHBIM METOJIaM IMO3HAHUS MPU W3yYEHUHW BEIIECTB U XUMUYECKUX PEaKIUi, B
GOpMUPOBAaHWM ¥ PA3BUTHU TIO3HABATEIILHBIX YMEHMM HM WX TMPUMEHCHHMH B y4eOHO-
MO3HABATENIFHOM M y4eOHO-MCCIIEI0BATENbCKON ACSITeIbHOCTH, OCBOCHHUH MpaBWiI 0€30MacHOro
oOpallleHus C BEIeCTBAMU B ITOBCETHEBHOM KU3HU.

[Ipy w3ydeHMH XWMHH Ha YpPOBHE OCHOBHOT'O OOIIETro OOpa3oBaHHS BaXKHOE 3HAUCHUE
npuoOpeny Takue IeNH, Kak:

— (opMUpOBaHHE WHTEUIEKTYaJIbHO Pa3BUTOW JIMYHOCTH, TOTOBOM K CaMOOOPa30BAHMIO,
COTPYIHUYECTBY, CAMOCTOSATEIbHOMY MPUHSATUIO PEIIEHUMN, CIIOCOOHOM aJlaliTUPOBATHCS K OBICTPO
MEHSIIOIIUMCS YCIOBUSIM KU3HU;

— HampaBJICHHOCTh OOyYECHHMs] Ha CHCTEMAaTHYECKOE TMPHUOOIIEHHE OOyJarommxcs K
CaMOCTOSITENIbHOW MMO3HABATEIbHOIN JESITeTbHOCTH, HAYYHBIM METO/aM MO3HaHUS, (OPMUPYIOLUIHM
MOTHUBALIMIO U Pa3BUTHE CITOCOOHOCTEN K XUMUU;

— obecrieyeHue YCIOBHM, CHOCOOCTBYIOIIUX MNPHOOPETEHUIO OOYYaIOUMMUCS OIBITa
pa3HOOOpa3HOil JesATeNbHOCTH, IMO3HAHHWA M CaMOIO3HAHHUS, KIIIOYEBBIX HABBIKOB (KJIIOUEBBIX
KOMIIETEHIINI ), UMEIOIUX YHUBEPCAIbHOE 3HAUCHUE JISI PA3IMYHBIX BUIOB JIEITEIbHOCTH;

— (opmupoBanue oOmiel (PYHKIIMOHAIBHON U €CTECTBEHHO-HAyYHOW T'PAMOTHOCTH, B TOM
YHUCJIe YMEHUN OOBSCHATH M OIEHUBATDH SIBIICHUS OKPYXKAIOIIETO MHUPA, UCIIOIb3YS 3HAHUS U OIIBIT,
MOJIYYCHHBIC TIPH U3YYCHUH XUMHH, IPUMEHSITh UX MPHU PEIICHUHU TTPOOJIEM B TOBCEIHEBHOM KU3HU
U TPYAOBOH JEATEIbHOCTH;

— (¢opmupoBaHue y 00y4yalOIMUXCSd T'YMaHHUCTUYECKMX OTHOIIECHUH, MOHUMAaHHS IEHHOCTH
XUMUYECKUX 3HAHUHA JUIsI BBIPAOOTKH JKOJIOTUYECKH IIeJIeCOOOPA3HOro MOBENEHUs B OBITY U
TPYILOBOM JEATEIBHOCTH B LEJAX COXPAHEHHS CBOErO 370POBbS M OKPYKAWIIEW NPUPOIHOMN
cpensl;



— pa3BUTHE MOTHBALIMH K 00yUEHHIO, CIIOCOOHOCTEN K CAMOKOHTPOJIIO M CAMOBOCIIMTAHHIO HA
OCHOBE YCBOEHHS 00I€4eIOBEYECKUX [IEHHOCTEN, TOTOBHOCTH K OCO3HAHHOMY BBIOOpPY npoduiis u
HaIPaBJICHHOCTHU JaJIbHEUIIEr0 00ydeHHS.

OO61ree ynca0 YacoB, OTBEAEHHBIX JJIS M3Y4YEHUs XMMUU B 8 Kiacce — 68 yacoB (2 yaca B
HEJIEJIO).

INIJAHUPYEMBIE PE3YJIBTATBI OCBOEHHUS ITPOI'PAMMBI IIO XMMHUHN HA
YPOBHE OCHOBHOTI'O OBIHIET'O OBPA3OBAHUSI

JJMYHOCTHBIE PE3YJIBTATHI

JIMYHOCTHBIC PE3yJbTaThl OCBOCHHUS MPOrPAMMbI OCHOBHOTO 00IIEro 00pa3oBaHHs
JIOCTUTAIOTCS B XO[1€ OOYYCHUS] XUMHH B CMHCTBE Y4eOHOH M BOCIHUTATEIBHON JCATENbHOCTU B
COOTBETCTBHH C TPAJAUIMOHHBIMH POCCHHCKMMHU COIMOKYJIbTYPHBIMUA U JTyXOBHO-HPaBCTBEHHBIMU
[ICHHOCTSIMH, MPUHSITHIMH B OOILICCTBE MpaBWIAMH W HOPMAaMH TIOBEIEHHS H CIOCOOCTBYIOT
npoleccaM CaMOITO3HAHHMSI, CAMOPA3BUTHUS U COLUAIN3ALNN 00YYaIOIIIXCS.

JIMYHOCTHBIE pEe3yJbTaThl OTPAXalOT TOTOBHOCTh OOYYAIOIIMXCS PYKOBOACTBOBATHCS
CHCTEMOi TO3MTHBHBIX I[EHHOCTHBIX OPHEHTALMI ¥ PpaCIIMPEHUE OIbITa JACSITEIbHOCTH Ha &
OCHOBE, B TOM YHCJIC B YACTH:

1) naTPUOTHYECKOr0 BOCIUTAHUS

[ICHHOCTHOTO OTHOIICHUSI K OTEYECTBEHHOMY KYJIBTYPHOMY, HCTOPUYCCKOMY M HAYYHOMY
HACJICAMIO, MOHMMAHUS 3HAYCHUS XHMHUYECKOW HAayKW B IKU3HH COBPEMEHHOrO OOLICCTBa,
CIIOCOOHOCTH BIIAJICTh JOCTOBEPHON HH(pOpMAIMEH O MEePeloBbIX MAOCTHIKCHHIX M OTKPBITHIX
MHPOBOW U OTEUSCTBEHHOW XMMUH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSX 00 YCTPOKCTBE MUpa
1 00IIIeCTBA;

2) rpakKIaHCKOr0 BOCIIMTAHMS :

NPENCTaBICHNS] O COLMAIBHBIX HOPMax M MpaBWIAX MEXKIMYHOCTHBIX OTHOIICHHUH B
KOJUICKTHBE, KOMMYHHUKaTHBHOW KOMITETEHTHOCTH B 001IECTBEHHO MOJIC3HOH,
y4eOHOUCCIIeJOBATENbCKOM, TBOPYECKOW M JAPYTMX BHUJAAX JEATCIHHOCTH, TOTOBHOCTH K
pPa3HOOOpa3HOI COBMECTHOM IESATEIbHOCTH NMpPU BBIMOIHEHHU YYEOHBIX, IMO3HABATEIBHBIX 3ajad,
BBIMOJIHEHUH XMMHYECKHX OKCIEPUMEHTOB, CO3JaHMM YYEOHBIX TPOEKTOB, CTPEMJICHHS K
B3aUMOIMOHUMAHHUIO W B3aWMOIIOMOIIM B MpPOLECCe ITOW yueOHOW JeSTENbHOCTH, T'OTOBHOCTH
OLICHUBATh CBOE TTOBEJCHHUE U MOCTYIKU CBOMX TOBAPHIIEH C TO3UIIMU HPABCTBEHHBIX U IPABOBBIX
HOPM C Y4ETOM OCO3HAHUS MTOCIIEICTBUI MMOCTYIKOB;

3) HeHHOCTH HAYYHOTO MO3HAHMS:

MHPOBO33PEHUECKUE  MPEACTABICHUS O  BEIIECTBE M XUMHYECKOW  PEaKIWu,
COOTBETCTBYIOLIME COBPEMECHHOMY YPOBHIO pa3BUTHs HAyKH W COCTaBJIIIOIIME OCHOBY IS
HNOHMMaHHsI CYIIHOCTH HAy4YHOW KapTHHBI MHUpA, MPEICTABICHUS 00 OCHOBHBIX 3aKOHOMEPHOCTSIX
pa3BUTHS MPUPOJBI, B3AaUMOCBS3SX YEJIOBEKA C MPHUPOAHON CPENOi, O POJM XUMHH B MMO3HAHUU
ATUX 3aKOHOMEPHOCTEN;

MO3HABATEIbHBIC MOTHBBI, HAIMPABICHHbIC HA MOJYYCHHEC HOBBIX 3HAHUI [0 XUMHH,
HEOOXOMUMbIE [UIsi OOBSICHCHUS HAOJIOJaeMbIX IIPOIECCOB W SBJCHHUI, I03HABATEIHHOM,
UH(POPMAIMOHHON M YMTATENIbCKOM KYJIbTYPbI, B TOM YHCIIC HABBIKOB CAMOCTOSTEIILHOW PaOOThI C
y4eOHBIMA TEKCTaMH, CIIPABOYHOW JIUTEPaTypOd, IJOCTYINHBIMH TEXHUYECKUMH CpEICTBAMU
MH()OPMALMOHHBIX TEXHOJIOTHIA;



WHTEpEC K OOYYEHHI0 W TO3HAHUIO, JHO003HATEIHbHOCTh, TOTOBHOCTh M CIIOCOOHOCTH K
caM000pa30BaHUI0, MPOCKTHOM M HCCIEAOBATEIbCKON IEATETbHOCTH, K OCO3HAHHOMY BBIOOPY
HAIPaBJICHHOCTU U YPOBHS 00yUYEHUs B JlajbHEHIIIEM;

4) popMHPOBaHNS KYJIbTYPbI 310POBbI:

OCO3HAaHHME LEHHOCTH >KM3HU, OTBETCTBEHHOI'0 OTHOUIEHUS K CBOEMY 3/10POBBIO, YCTaHOBKH
Ha 370pOBBI 00pa3 »KU3HU, OCO3HAHHWE TOCJIENCTBUH U HENPUATHE BPEAHBIX IPUBBIUYEK
(ynorpeOneHHsl alKoOroisl, HApKOTHKOB, KYypeHUs), HEOOXOIUMOCTH COOJIIOJIEHUS MPaBHII
Oe3ormacHOCTH TTpH 00paIIeHNH ¢ XUMUYECKIMHE BEIIECTBAMU B OBITY U peaTbHOMN JKU3HH,

5) Tpya10BOro BOCHIMTAHUS

WHTEpEC K MPAKTHUYECKOMY M3Y4YeHHUIO0 Tpodeccuii U Tpyaa pas3iudHOro pojia, YBAXKCHHE K
TPYAy U pe3yJibTaTaM TPYAOBOU JEATEIBHOCTH, B TOM YHCJIC HA OCHOBE NMPUMEHEHUS TPEIMETHBIX
3HaHWH 10 XMMUH, OCO3HAHHBIA BHIOOP WHIAWMBUIYAIbHONW TPACKTOPUHU MPOIOIDKEHUS 00pa30BaHUS
C Y4€TOM JIMYHOCTHBIX HWHTEPECOB M CIHOCOOHOCTH K XHMHH, OOIIECTBEHHBIX HHTEPECOB M
notTpeOHOCTeH, ycrnemHol mpodeccnoHaIbHON 1eSTeNbHOCTH U Pa3BUTHS HEOOXOAMMBIX YMEHHH,
TOTOBHOCTH a/IaliTUPOBATHCS B PO eCcCHOHANILHON cperie;

6) 3K0JI0rH4ecKOro BOCIMTAHMSA:

9KOJIOTMYECKU 11€J1IeCO00pa3HOe OTHOIIEHHWE K MPUPOJE KaK MCTOYHHKY JKU3HH Ha 3emiie,
OCHOBE €€ CYIEeCTBOBAaHHS, MOHMMAaHWE IIEHHOCTH 30POBOr0 M Oe3omacHoro obpasza XU3HH,
OTBETCTBEHHOE OTHOIICHUE K COOCTBEHHOMY (PM3NYECKOMY M TICHXHUUECKOMY 3/I0POBBIO, OCOZHAHUE
[EHHOCTU COOJIOZICHHUS MpaBui O€30MAaCHOr0 MOBEIECHUsS MpU padoTe C BEHIECTBAMH, & TAKKE B
CUTYaIMIX, YTPOXKAIOIINX 3I0POBBIO U )KU3HU JIIOJICH;

CIOCOOHOCTH MPUMEHSTHh 3HAHUS, MMOJTy4yaeMble TIPH U3YYCHUHU XUMUU, JJIs1 PEIICHUs 3a7ad,
CBSI3AHHBIX C OKpYXKaIed NPUPOAHON CpENoid, JJs TIOBBINIEHUS YPOBHS 3KOJOTHUYECKOU
KYJIBTYpbI, OCO3HaHHUS TI00aJbHOTO XapaKTepa HKOJIOTMYECKUX MPOoOJeM U MyTeH WX pemeHus
MOCPEJCTBOM METOJOB XMMHH, SKOJOTHUYECKOI0 MBIIUICHHS, YMEHUS PYKOBOJICTBOBATHCS MM B
IT03HABATEJIbHOW, KOMMYHUKAaTUBHOW U COLIMATIbHOM IIPAKTUKE.

METAIIPEAMETHBIE PE3YJIBTATDBI

B cocraBe wmeranmpeaMeTHBIX pe3yJbTATOB BBUICHSIOT 3HAUYUMble MJIsI (OPMUPOBAHUS
MHUPOBO33pEHUST OOIEHAYyYHbIC TMOHSATHS (3aKOH, TEOpHs, NMPUHIMI, THIOTe3a, (aKT, cCUcTeMa,
MPOIEeCC, DKCIEPUMEHT M JIPYroe.), KOTOpbIe HCIOJB3YIOTCS B €CTECTBEHHO-HAYYHBIX Y4EOHBIX
npeAMeTax U MO3BOJISIIOT Ha OCHOBE 3HAHMN M3 3TUX MpeaMeToB (GOpMHUPOBAThH MPEICTaBICHUE O
[EIOCTHOM HayyHOW KapTHMHE MHpa, U YHUBepcallbHble y4deOHble IeiicTBHUS (TI03HaBaTeNbHBIE,
KOMMYHUKATUBHbBIE, DPETYJIATHBHBIE), KOTOphle oOecrneunBaroT (OPMHUPOBAHME TOTOBHOCTH K
CaMOCTOSITEIbHOMY IJIAHWPOBAHUIO M OCYIIECTBIICHUIO y4eOHOMN 1eITeTbHOCTH.

IHo3naBaTebHBbIEC YHUBEPCAIbHbIE YUeOHbIe 1eCTBUS

ba3oBrble j1ornyeckune AeHCTBUA:

YMEHUS UCTIOIH30BATH MPUEMBI JIOTHYECKOTO MBIIICHUS P OCBOSHUHU 3HAHUMN: PACKPHIBATH
CMBICJI XUMHYECKUX MOHSATUN (BBIIEISATh UX XapaKTEepHbIC MPU3HAKH, YCTAHABIMBATH B3aUMOCBSI3b
C APYTHUMH TMOHITHSIMHU), UCTIOJIB30BATh MOHATHUS JUISl OOBSICHEHUS OTAENbHBIX ()AaKTOB M SIBJICHUH,
BBHIOMPATh OCHOBAaHUS M KPUTEPHUH IS KIACCU(PUKAIMN XUMUYECKUX BEHIECTB M XUMHUYECKHUX
peaKiuii, yCcTaHABIMBATh MPHUYUHHO-CIICACTBEHHBIE CBSI3M MEXKIY OOBEKTAMHU HU3YUCHHSI, CTPOUTH
JIOTUYECKUE pacCyXKIeHUsl (MHAYKTUBHBIC, IEAyKTUBHBIC, MO AaHAJIOIMH), JeJaTh BBIBOABI U
3aKJIIOYCHMUS;

yMEHHUE TPUMEHSITh B TpollecCe MO3HAHUS MOHATHA (MPEIMETHbIE U MeTalpelIMETHbIE),
CUMBOJIMYECKHE (3HAKOBBIE) MOJENH, HCIOJIb3yeMble B XUMHHU, NPeoOpa3oBbIBATH IIUPOKO



IpPUMEHSIEMbIE B XUMHUHU MOJIEJIbHbIEC IPEJICTaBICHUS — XMUMHMUYECKUH 3HAK (CHUMBOJ 3JIEMEHTa),
XUMHueckas (opMynda W ypaBHEHHE XUMHUYECKOW pEakUUu — TMpU pPEUIeHUH Yy4eOHO-
[O3HABATEJIbHBIX 33/a4, C YYETOM 3TUX MOJIEIbHBIX MPEICTABICHUN BBISBIATh U XapaKTepU30BaTh
CYIIIECTBEHHbBIC MMPU3HAKU M3y4aeMbIX O0BEKTOB — XMMHUYECKHX BEHIECTB U XMMHUYECKUX PEAKIIUM,
BBISIBJIATH OOIIME 3aKOHOMEPHOCTH, IPUINHHO-CIIEICTBEHHBIE CBSI3U M MPOTUBOPEUHSI B H3y4aeMbIX
mporeccax v sIBICHUSX.

BasoBbie uccienoBarebCKue 1eiCTBHA:

YMEHHE UCII0JIB30BATh [10CTABJIEHHBIE BONPOCH! B KAUECTBE MHCTPYMEHTA ITO3HAHUS, a TAKXKe
B KauecTBe OCHOBBI I ()OPMHPOBAHUS T'HIOTE3BI IO MPOBEPKE MPABUIBHOCTH BBICKA3bIBAEMBIX
CYXJECHHM;

npuoOpeTeHre OmbpITa M0 IUIAHUPOBAHUIO, OpPraHU3allMd U MPOBEICHUI0 YYEHHYECKHX
9KCIEPUMEHTOB, YMEHHE HaOIOAaTh 3a XOJOM Ipoliecca, CaMOCTOSITEIbHO MPOrHO3UPOBATH €ro
pe3ynbTaT, (QopmMynupoBaTh OOOOIIEHHS W BBIBOABI IO pe3yJbTaTaM MPOBEIEHHOTO OIBITA,
UCCIIEZIOBAHHUS, COCTaBIISATh OTUET O MPOJIETaHHOM padore.

Pabora ¢ nungopmanueii:

yMEHHE BbIOMpaTh, aHAIM3UPOBATh U UHTEPIPETUPOBATH MH(OPMALIMIO PA3IUYHBIX BUJIOB U
(GopM MpencTaBiIEeHUs, MOJyYaeMyI U3 pa3HbIX MCTOYHHMKOB (HAY4YHO-IOMYyJSIpHAas JUTepaTypa
XMMHMUYECKOTO COJIEp)KaHUs, CIIpaBOYHbIE MMocoOus, pecypchl MIHTepHEeTa), KpUTUUECKU OLICHUBATh
IPOTHUBOPEUHBYIO U HEOCTOBEPHYIO MHPOPMALIHIO;

yYMEHHE MPUMEHATh Pa3IM4HbIE METOJbI U 3alpOChl MPU MOUCKE U 0TOOpEe MH(OpMALUU U
COOTBETCTBYIOIIUX JAHHBIX, HEOOXOAUMBIX JJIl BBINOJHEHUS Y4eOHBIX M MO3HABATEIbHBIX 3a7ay
ONpenenéHHOro TUMla, NpUuOoOpeTeHHe omnbiTa B 00JIACTH MCIOJIb30BaHUS HH(POPMAIIMOHHO -
KOMMYHUKATUBHBIX TEXHOJIOTH, OBJAJE€HHE KYyJIbTYypOW AKTUBHOTIO HCIIOJIb30BAHUS PA3IUYHBIX
MIOMCKOBBIX ~ CHCTEM, CaMOCTOSTEIbHO BBIOMPATh ONTUMAIBHYIO (QOPMY TMPEIACTABICHUS
UHGOPMAIIMM ¥ WUIIOCTPUPOBATh pELIaeMble 3aJaud HECIOKHBIMH CXEMaMH, AHarpaMMamH,
npyruMu opMaMu rpauKi U BX KOMOMHAIIMSIMH;

YMEHHE HCIOIb30BAaTh M AaHAIU3UPOBATH B IIpollecce Y4yeOHOM U MCCIEAO0BATENbCKOU
JIeATeIbHOCTH MH(POPMAIUIO O BIMSHUU IIPOMBIIIIEHHOCTH, CEIHCKOT0 X03HCTBA U TPaHCIIOpTa Ha
COCTOSIHME OKPY KaIOLIeH MPUPOAHOI CPEbl.

KoMMyHuKaTHBHBIE YHMBePCAJIbHbIEC YUeOHbIe NeliCTBHUS:

YMEHHUS 33/1aBaTh BOIPOCHI (B X0/€ Auanora u (Min) AUCKYCCHH) IO CYHIECTBY 00CYX JaeMoii
TeMbl, POPMYJIMPOBATH CBOM MPEAJIOKEHUS OTHOCUTENIHLHO BHITTIOTHEHUS NMPEJI0KEHHON 3a1auu;

YMEHHUS TPECTABIIATh MOJyYEHHbIE Pe3yIbTaThl IO3HABATENbHON JAESITENbHOCTH B YCTHBIX U
NUCHbMEHHBIX ~ TEKCTaX; JelaTh MPEe3EeHTAIMI0  pPe3yJbTaTOB  BBIMOJHEHUS XUMHYECKOTO
sKcriepuMeHTa (J1abopaTOPHOrO OMbITa, JIAOOPATOpPHOM pPaOOTHI MO MCCIENOBAHUIO CBOMCTB
BEIIECTB, y4eOHOT O ITPOEKTA);

yMeHHsI y4eOHOIro COTPYIHHUYECTBA CO CBEPCTHUKaMH B COBMECTHON I1O3HABaTEJIbHON U
HCCIIEZI0BATEIbCKOM 1€ATEeIbHOCTH IIPU PELIEHUH BO3HUKAIOIIUX POOJIEM Ha OCHOBE yuéra 001X
UHTEPECOB M COIJIACOBaHMUS NO3ULMNA (00CYXJIeHUs, OOMEH MHEHUSIMH, «MO3IOBbIE LITYPMbD»,
KOOp/IMHALIMS COBMECTHBIX JIEHCTBUH, ONpe/iesIeHue KPUTEPUEB 10 OLIEHKE KauecTBa BBIIIOJIHEHHON
paboThI U IpyTHE).

PerysiTuBHBIC YHHBeEpPCATbHbIC Y4eOHbIC 1eHCTBHUS:

YMEHHE CaMOCTOSITENBHO ONPENEATh LENIU JEATEIbHOCTH, IUIAHUPOBATh, OCYLIECTBIIATS,
KOHTPOJIMPOBATh U IPU HEOOXOIUMOCTH KOPPEKTHPOBATH CBOIO JIEATEIILHOCTh, BEIONPATh Hanboee
3¢ deKkTrBHBIE CITOCOOBI pelIeHUs] yIeOHBIX U MO3HABATEIbHBIX 33/a4, CAMOCTOSITEILHO COCTABIISATh



WU KOPPEKTUPOBATh MPEIJIOKEHHBIA aJrOPUTM JEHCTBUI NPHU BHITOJHEHUU 33aJaHUN C YyYETOM
MOJIYYCHUS] HOBBIX 3HAHUM 00 H3ydaeMbIX OOBEKTAX — BEHIECTBAX W PEAKIHAX, OICHUBATH
COOTBETCTBHE IIOJIy4CHHOIO pE3yJbTaTa 3asBJICHHOM LI€JIM, YMEHHE MHCIIOJIb30BATh

AHAJIMU3UPOBATb KOHTCKCTLI, ITpeAjiaracMbI€ B YCIIOBUH SaHaHHﬁ.

Pabouast nporpamma no 6mosioruu paspadorana ¢ yuérom Padoueit nporpammbi
Bocrutanus 'BOY «Ilpumopckas mkosna HoBoazoBckoro M.o.».

BocnurarenbHbI TOTEHIIAAN NpeMETa « XUMUM PEaTU3yeTcsl uepes:

YCTaHOBJICHHOTO JaHHOW (enepanbHO pabouell mporpamMMol, BBIJIEISIOT: OCBOCHHBIC

MPUBJICYCHIE BHUMAHHUS OOYUYArOMIMXCS K LIEHHOCTHOMY AacCHEeKTy HM3Y4aeMbIX Ha YpOKax
SBIICHUI, OpraHW3alyi0 paboThl C TMONMy4aeMoW Ha YpOKE COIHMAajIbHO 3HAYMMOM
uHpOpMaIel — MHUIMUPOBAHUE €€ O0CYKICHHS, BBICKA3bIBAHHs O0YUYAIOIIUMHUCS CBOETO
MHEHHUS IO €€ TTOBOJTY, BBIPAOOTKH CBOETO OTHOIIICHUS K HEH;
JICMOHCTPAIMIO O0YYarOIIMMCS MPUMEPOB OTBETCTBEHHOI'O, T'PaKIAHCKOTO MOBEICHHUS,
MPOSIBJICHUST YEJIOBEKOIOOUST M J00pPOCEPACYHOCTH, 4epe3 IMOaA00p COOTBETCTBYIOIIMX
TEKCTOB Il YTCHHS, 3a]a4 JJIsl PEIIeHUs, MPOOJIEMHBIX CHTyalllid IJIsi OOCYXKIEHHUS B
KJ1acce;
NPUMEHCHHE Ha YPOKE HMHTEPAKTHUBHBIX (GOopM paboThl ¢  OOyYaronIMMHCS:
WHTEIUICKTYaJbHBIX UTP, CTUMYJUPYIOIUX IMO3HABATEIILHYI0 MOTHBAILIUIO O0YYaIOIINXCS,
TUIAKTHYCCKOTO TeaTpa, TJe TIOJMydYeHHbIE Ha YPOKE 3HAHHUS OOBITPHIBAIOTCS B
TEaTpPabHBIX MOCTAHOBKAX; IMCKYCCHI, KOTOpPBIC MAIOT OOYYarOIIUMCS BO3MOXKHOCTH
MPHOOPECTH OIBIT BEICHHUS KOHCTPYKTUBHOTO JAWAJIOra; TPYIIIOBON pabOThI Uil pabOTHI B
napax, KOTOpble y4aT 0O0y4aromuxcs KOMaHIHON paboTe W B3aUMOJACUCTBHIO C IPYTUMU
00yYarOIMMHUCS;
VHHUITUAPOBAHUE U TIOJIEPKKY HCCIICIOBATEILCKON JEITEIIFHOCTA O0YJaIONIMXCS B paMKax
peanm3alii UMM WHIWBUIYAJIbHBIX M TPYIIIOBBIX HCCIICNOBATEILCKAX IMPOEKTOB, YTO JACT
O0ydJaronmMcsi  BO3MOXXKHOCTh ~ IPHOOPECTH  HABBIK  CAMOCTOSITEIBHOTO — PEIICHUS
TEOPETHUECKOW TPOOJIeMbI, HaBBIK TEHEPUPOBaHHS W O(GOPMIICHHS COOCTBEHHBIX HJICH,
HaBBIK YBKUTEILHOIO OTHOIICHUS K YY)KUM HAesM, OQOpMIIEHHBIM B paboTax Ipyrux
uccienoBaTeseil, HaBbIK MyOJIMYHOrO BBICTYIUICHHS TIepe]] ayJUTOPHEH, apryMEeH THPOBaHU S
Y OTCTAWBAHUS CBOCH TOYKH 3PCHUSL.

NPEJIMETHBIE PE3YJIbTATHI
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B cocrase MNpeAMETHBIX PEC3YJIbTATOB II0 OCBOCHHUIO 00513aTENEHOr0 COZACPIKAHMA,

00y4aroLMMKCS Hay4YHbI€ 3HAHUS, YMEHUS U CIIOCOObI 1eN CTBUH, crienndruueckue A1 IpeIMeTHON
obmactu «XuUMMsI», BUIBl JEATEIBHOCTH 110 MOJYYEHHIO HOBOI'O 3HAHMS, €r0 MHTEpIpETalluH,
IpeoOpa30BaHUIO U IPUMEHEHUIO B PA3JINYHBIX YUEOHBIX U HOBBIX CUTYalIUsX.

K koHiy oOydenus B 8 kjlacce nmpeaMeTHbIE pe3yJbTaTbl Ha 0a30BOM YPOBHE JOJIKHBI

OTpakaTh C()OPMUPOBAHHOCTH Y O0yUaAIOLIUXCS YMEHUMN:

® PACKpPbIBATHL CMbLICII OCHOBHBIX XHMMHYCCKHUX MMOHSTHI aToM, MOIJICKYJIA, XUMHYECKUHN

3JIEMEHT, IIPOCTOE BEIIECTBO, CIIOKHOE BEUIECTBO, CMECh (OIHOPOAHAS U HEOJAHOPOAHAS),
BAJICHTHOCTb, OTHOCHUTEJIbHASI aTOMHAasi U MOJIEKYJISIpHAsl mMacca, KOJIMYECTBO BEIIECTBA,
MOJIb, MOJISIDHAsT Macca, MaccoBas JO0JisI XHMHUYECKOrOo »3JE€MEHTa B COEIUWHEHUH,
MOJISIPHBIN 00BEM, OKCHI, KHCIIOTa, OCHOBAHHE, COJIb, AIEKTPOOTPULIATEIbHOCTh, CTEIICHD
OKHUCJICHHS, XUMHUYECKas peakius, KIacCHPHUKAUs PpEeaKIHuil: peakiuu COCAMHEHHUS,
peaKIiy pa3iokKeHUs, peakliy 3aMeIIeHHs], peaki 0OMeHa, 3K30- U 3HJOTEPMUUECKHE
peaknuu, TerioBor d(peKT peakiuu, sapo aToMa, dIEKTPOHHBIA CIOW aToMa, aTOMHast
opbuTanp, pamguyc atomMa, XUMHUYECKas CBs3b, IMOJSIPHAS M HEMOJSIPHAs KOBaJlCHTHAS



CBsI3b, HMOHHAS CBfA3b, HWOH, KAaTHOH, AaHWOH, pAcTBOpP, MAaccoBas JOJII BEHIECTBA
(TporeHTHas! KOHIIEHTpAIKsI) B PACTBOPE;

® JUUTIOCTPUPOBATH B3aMMOCBA3b OCHOBHBIX XMMHYECKHX TOHATUA W MPUMEHSTh 3TU
HNOHSTHS IPU ONUCAHUU BELECTB U UX MPEBPAIICHMUI;

® JCMOJIb30BaTh XUMHYECKYI0 CHMBOJIUKY ISl COCTaBJICHUS (hOPMYJI BEIIECTB U ypaBHEHHI
XUMUYECKUX PEAKLIHI;

® ONpeAeNnaTh BaJEHTHOCTh AaTOMOB OJJIEMEHTOB B OWHApHBIX COCAMHEHUSX, CTENEHb
OKHUCJICHHSI DJIEMEHTOB B OWHApHBIX COCOUHEHUSX, IMPUHAMICKHOCTh BEIIECTB K
ONpenenéHHOMYy KJIACCy COCNWHEHHH 1o QopMmynaM, BHI XUMHYECKOW CBS3H
(KoBaJIeHTHAsI M HIOHHAs) B HEOPTAHMYECKUX COCIMHEHUSX;

e packpeiBaTh cmbich Ilepmogmueckoro 3akona J[. M. MeHneneeBa: JeMOHCTPUPOBATH
MOHUMAHUE TEPHUOJUYECKON 3aBUCHMOCTH CBOMCTB XHMHUYECKHX JJEMEHTOB OT HX
nonoxxenuss B [lepmoanudeckoil cucreme, 3aKOHOB COXPAHEHHMS MAacChl BEUIECTB,
IOCTOSIHCTBA COCTaBa, aTOMHO-MOJIEKYJISIPHOTO YUEHHS, 3aKOHa ABOTrajpo;

® OINHUCHIBaTh M XapakTepu3oBaTh Tabmuunyio ¢opmy [lepuoanueckoil cucrteMbl
XMMHMYECKUX SJIEMEHTOB: pa3iuyaTh MOHATHS «rJaBHasg noArpymnmna (A-rpymma)y u
«mmobounas mnoxarpynmna (b-rpynma)», wmanple W OOJBIIME TEPHOIBI, COOTHOCUTH
o0o3HaueHUsA, KOTOphie UMerTcss B Tabmuie «llepmoamueckas cucreMa XUMHUYECKUX
anemenToB /. . MenneneeBa» ¢ YHCIOBBIMM XapaKTEPUCTHKAMH CTPOEHHUS ATOMOB
XUMHUYECKUX DJIEMEHTOB (COCTaB M 3apsn sapa, oOIee 4YHCIO DJJICKTPOHOB W
pacnpenenieHrue ux Mo JIEKTPOHHBIM CIIOSM);

e IacCH(PUIUPOBATh XUMHUYECKUE DJIEMEHTHI, HEOPraHMYECKHUE BEIIECTBA, XUMHUYECKHE
peakuuu (IO YUCIY M COCTAaBY Y4YacTBYIOIIMX B PEAKIMU BEUIECTB, MO TEMJIOBOMY
abdexry);

® XapakTepu3oBaTh (OMHCHIBaTh) OOINME XWMHUYECKHE CBOWCTBA BEIIECTB Pa3TMYHBIX
KJIACCOB,  TMOATBEpKJasi  ONMUCAHWE  TpPUMEpPaMH  MOJIEKYJSIPDHBIX  YpaBHEHUU
COOTBETCTBYIOIIUX XUMUYCCKUX PEAKIIHIH;

® [IPOTHO3UPOBATH CBOWMCTBA BEUIECTB B 3aBUCMMOCTH OT MX KadeCTBEHHOTO COCTaBa,
BO3MOXHOCTH MPOTEKAHMS XUMUUECKHUX MTPEBPAICHUH B Pa3IMUHbBIX YCIOBUSX;

® BBHIUHUCIATH OTHOCHUTEIBHYIO MOJICKYJSIPHYIO M MOJISIPHYIO MAacChl BEIIECTB, MAaCCOBYIO
JIOJII0 XUMUYECKOro 3JieMeHTa 1o (GopMylie COCTUHEHHUs, MACCOBYIO JIOJII0 BEIIECTBA B
pacTBOpe, NIPOBOJUTH PACUETHI IO YPABHEHUIO XUMUUECKOW pEaKlnH;

® [PUMEHATh OCHOBHBIC OIEPALMA MBICIUTEILHON ACSTEIbHOCTH — aHallu3 U CUHTE3,
CpaBHEHHUE, 0000IIeHHe, CHUCTEeMaTHU3AlHI0, KIAaCCH(UKALUIO, BBIIBICHHE MPHUYUHHO-
CIIEICTBEHHBIX CBSI3€M — JJI HU3y4YEHUS CBOMCTB BEUIECTB M XUMHUYECKHUX PEAKIUH,
€CTECTBEHHO-HAyYHbIE METO/bl MO3HAHUS — HAOJIOJCHHUE, U3MEPEHHUE, MOJICTMPOBAHUE,
SKCIIEPUMEHT (peasIbHbII U MBICIIEHHBIN);

e cleqoBaTh IpaBWJIaM  TIOJNb30BaHUS XHMHUYECKOW TMOCYAOoW U  J1abopaTOpHBIM
o0opynoBaHMEM, a Tak)Ke MpaBHiaM oOOpalleHUss C BEUIECTBAMH B COOTBETCTBHH C
UHCTPYKIUSMHU IO BBIITOJHEHHUIO JJAOOPATOPHBIX XMUMHUYECKUX OMBITOB MO MOITYYCHUIO H
COOMpaHHI0 Ta3000pa3HBIX BEMIECTB (BOAOpPOJAa ¥ KHCIOPOAA), IPUTOTOBICHUIO
pPacTBOpPOB C OINPEAEIEHHON MaCCOBOM JI0JIEM paCTBOPEHHOIO BEILIECTBA, INIAHUPOBATH U
NPOBOJUTh XMMHUUYECKHE HKCIIEPUMEHTHl IO PACIIO3HABAHUIO PACTBOPOB MIENOYEH U
KHCJIOT C MIOMOIIBI0 UHANKATOPOB (JakMyc, heHondranenH, METHIOPAHK U IPYTHE).

COILEPKAHUE OBYYEHUSA



8 KUIIACC

IlepBoHaYaIbHBIE XMMHYECKHE IIOHATHUS

IIpenmer xumuu. Pons XuMuU B KU3HU YeIOBEKa. XUMUS B cUCTeMe HayK. Tena u BelecTna.
®du3nYecKre CBONCTBA BEIIECTB. ArperaTHoe CocTosiHue BeniecTB. [IoHsITHE 0 MeTo1ax TO3HAHUS B
xumud. Yucteie BeniecTBa U cMecu. CriocoObl pa3ieieHus: CMecei.

ATOMBI U MOJIEKYJIbI. XUMUYECKHE 3NIeMEHThl. CUMBOJIBI XMMHUYECKUX 3JIeMeHTOB. [IpocThie
U CJIO)KHBIE BellecTBa. ATOMHO-MOJIEKYJIIPHOE YUEHUE.

Xumndeckas opmyna. BaleHTHOCTh aTOMOB XMMHUYECKHUX JJIEMEHTOB. 3aKOH MOCTOSHCTBA
coctaBa BemectB. OTHocutenbHass aToMHas wmacca. OTHOCHUTENbHAsT MOJEKYJsApHas Macca.
MaccoBast 70Ji1 XUMHYECKOT0 3JIEMEHTa B COCIUHEHUU.

KommuectBo BemiectBa. Mosib. MonsipHas Macca. B3anMoCBsI3b KOJIMUECTBA, MACChl M YHCIIA
CTPYKTYPHBIX €AMHUI] BellecTBa. Pacu€Trl Mo popMyIaM XUMHYECKUX COSTUHEHUH.

dusznueckue M XUMUYECKUE SIBJICHHUS. XUMHUUYECKas peakuus W €€ NpU3HAKU. 3aKOH
COXpaHEHHUs Macchl BellecTB. XuMudeckne ypaBHeHHs. Kiaccuukanus XUMHYECKUX peakuui
(coennHeHUs1, Pa3I0KEHUS, 3aMEIICHHS, OOMEHA).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XHMMHMYECKOW TOCYJO0H, MpaBujamMu paboThl B JlabopaTopuu W MpuéMaMu
oOpamieHusi ¢ 1a00OpaTOpHBIM OOOPYIOBAaHUEM, HW3YYCHHE M ONHCAHHE (PU3UYECKUX CBOMCTB
00pa310B HEOPraHWYECKUX BEIIECTB, HaOMoAeHue (u3ndeckux (TIIaBjICHUE BOCKA, TasHUE JIbJA,
pacTHpaHHe caxapa B CTYIKE, KAICHHE W KOHIEHCAIUS BOJbI) U XMMHYECKUX (TOPEHHE CBEYH,
MPOKAJIMBAaHUE METHOW MPOBOJIOKH, B3aUMOJICHCTBUE MeJia C KHCIIOTOW) SIBIICHUH, HAOIIOICHHE U
ONKMCAHHE MPU3HAKOB MPOTEKAHMUS XMMHUYECKUX PEaKUMM (pa3yiokKeHHe caxapa, B3auMOJEHCTBUE
CEepHOM KHUCIOTBI C XJOpuaoM Oapusi, pasznokeHue ruapokcuna meau (II) mpu HarpeBanwuw,
B3aMMOJEHCTBUE Kene3a ¢ pacTBopoM comu mean (1), n3yduenne crmocoOOB pa3fesieHus: CMecei: ¢
MOMOIIBI0O MarHuTa, (pUIbTpPOBaHWE, BHIMMAPUBAHUE, AMCTUILISAIUS, XpoMmaTorpadus, mpoBeneHue
OYHCTKM TIOBAPEHHON COJM, HAOMIOJEHHEe W OINHCaHUE pe3yJNbTATOB TIPOBEICHUS OIIbITA,
WJUTIOCTPUPYIOLIETr0 3aKOH COXPAaHEHHUS MACChl, CO3JaHue MoJIeieil MOJIeKYJ (IIapOCTEPKHEBBIX ).

Ba:kHeiinue npeacTaBuTe/ i HEOPraHNYeCKHUX BelIeCTB

Bo3ayx — cmech razoB. CoctaB Bo3ayxa. Kuciopom — 31€MEHT M NPOCTOE BEIIECTBO.
Haxoxxnenue kuciopoja B mpupone, Gusnueckue M XUMHYECKHE CBOMCTBA (peaklUud TOpeHus).
Oxcuppl. Ilpumenenue kucinopoaa. CrocoObl TONydeHHs KHCIOpoAa B JabopaTopuu u
npoMBIIUIeHHOCTH. KpyroBopor kucimopoaa B mpupoae. O30H — ajuioTpomHas Moaudukarus
KHCII0pO/ia.

TennoBolt >PdexkT XUMUYECKOW peakluu, TEePMOXUMHUYECKUE YpaBHEHHUS, OJK30- H
SHAOTEPMUYECKUE pEaKUMH. TOIIMBO: yrojiib M METaH. 3arpsA3HEHUE BO3AyXa, YCUJICHUE
MapHUKOBOTO 3 eKTa, pa3pyHIeHHEe 030HOBOTO CIIOS.

Bonopon — anement u npocroe BemecTBo. Haxoxaenue Bogoposa B mpupojie, Gpu3nyeckue u
XUMHUYECKHE CBOMCTBA, TPUMEHEHUE, CITOCOOBI MoaydeHus. Kuciore u conm.

Moutsipablii 005EM Ta30B. Pacu€Thl 10 XUMHYECKUM ypaBHEHHSIM.

duznueckue cBoiicTBa BOJbl. Boja kak pactBoputenb. PactBopel. HackllieHHble U
HEHACHIILIEHHbIE PaCTBOPHI. PacTBOpUMOCTh BeliecTB B Bojie. MaccoBas J0J1s BEIIeCTBA B pacTBOPE.
Xumuueckue cpoiictBa Boabl. OcHoBaHus. Poiib pacTBOpOB B NpUpO/e€ M B JKU3HU 4YeJIOBEKa.
Kpyrosopot Bojibl B mpupojie. 3arps3HeHue NpupoaHbx Boja. OxpaHa U 04ucTKa NPUPOIHBIX BOJI.



Knaccudukanus nHeopranmdeckux coequHeHuid. Okxkcuapl. Kiaccudukanuss OKCHIIOB:
cosieobpasyromue (OCHOBHBIE, KUCIOTHBIE, aM(OTepHbIE) U HeconeoOpasyromue. Homenknarypa
okcu10B. DU3nMUecKre U XUMUYECKUE CBOMCTBA OKCUAO0B. [lonyueHne okcuioB.

OcnoBanus. Knaccudukamuss ocHOBaHHMI: IENOYM ¥ HEPACTBOPHMBIC OCHOBAHUS.
Homenknatypa ocHoBanui. ®Dusznueckue M XUMUYECKUE CBoiicTBa oOcHoBaHuil. llosyueHue
OCHOBAHHI.

Kucnotel. Knaccupukanus xucnor. Homenknatypa kucior. Ousmdeckue U XUMUYECKHE
cBoiicTBa KucnoT. Pan aktuBHocTH MetaioB H. H. bekerosa. [Tonyyenue Kucior.

Comu. Homenknatypa coisieil. dusmueckue u xumuyeckue cBoiictBa coieil. [lomyuenue
COJIEH.

I'eneTnyeckas cBs3b MEXKIY KJIacCaMU HEOPraHUYECKUX COEAUHECHUH.

Xumuueckuii IKcnepumenm:

KauyeCTBEHHOE OIpe/esieHHe COJepKaHMsI KHCIopoJa B BO3JAyXe, MOJydeHue, coOupaHmue,
pacrio3HaBaHHE€ M H3y4YyeHHE CBOMCTB KHUCIOpPOJAa, HAONIOEHHWE B3aMMOAEHCTBUS BEIIECTB C
KHUCIOPOAOM U YCIIOBUS BOSHMKHOBEHMS U MpeKpallleHHs TopeHus (1mokapa), O3HaKOMIIEHHE C
o0Opa3laM OKCHJIOB U ONKUCAHUE UX CBOMCTB, MOJy4YeHHE, COOMpaHKe, pacClIO3HABAHHUE U U3yUYEHUE
CBOMCTB Bomopoaa (ropeHue), B3aumojueictBue Bogopona ¢ okcupom menu (II) (Bo3moxkuHO
UCIOJb30BAaHUE BHUAEOMATEPUAIOB), HaOMOAeHHE O00pa3loB BEIIECTB KOJIMYECTBOM 1 MOIb,
UCCIIEZIOBAHUE  OCOOCHHOCTEH  pAacTBOPEHMs  BEIIECTB C  Pa3IMYHOM  pacTBOPUMOCTHIO,
IIPUTOTOBJICHUE PACTBOPOB € ONPENENEHHOM MacCOBOM J0JIeH pacTBOPEHHOIO BEIIECTBA,
B3aMMOJICHCTBHE BOJABI C MeTaUlaMH (HaTpUeM M KaibleM) (BO3MOXXHO HCIIOJIb30BaHUE
BUJICOMATEPUAJIOB), MCCIEAOBaHUE OOPa30B HEOPraHMYECKUX BELIECTB PA3JIMYHBIX KJIACCOB,
HAONIIO/IeHNe WM3MEHEHHS OKPAaCKU HWHAMKATOPOB B pPAcTBOpax KHUCJIOT W INeNoYel, H3ydeHHe
B3auMozeincTBus okcuaa menu (II) ¢ pactBopom cepHOIl KUCIIOTBI, KUCIOT C METaJlJIaMH, peaKIuil
HEUTpalu3aluy, NoJIydeHe HepacCTBOPUMBIX OCHOBaHUH, BHITECHEHUE OJHOTO METaJula APYTUM U3
pacTBOpa COJIM, pEIIeHHWE SKCOEepUMEHTAlIbHBIX 3afady 1o Teme «BaxHeilmme Kiaccel
HEOPraHWYECKUX COCTMHEHUI.

Ilepuoauuecknii 3axkon u Ilepmoamueckas cucrema xumuuyeckux iemenros JI. W.
MenpaesieeBa. CTpoenne atoMoB. XuMu4YecKass cBfA3b. OKHMCIMTENbHO-BOCCTAHOBUTEIbHbIE
peakuumn

[lepBble MOMBITKM KiacCU(UKAUU XUMHUYECKUX 3JeMEeHTOB. [loHsATHE O Tpymmax CXOIHBIX
9JIEMEHTOB (ILIE€J0YHbIE U IIEJTOYHO3EMEIbHbIE METaJUIbl, TaJOreHbl, HHEPTHbIE Ta3bl). DIEMEHTHI,
KOTOpbIe 00pa3yloT aM(pOTEpHbIE OKCUIBI U THIPOKCH/IBL.

Ilepuognueckuit 3akoH. Ilepuomuueckass cucrema XuMUYecKHX diemeHtoB /[ U.
Menneneesa. KoporkonepuogHas u anuHHonepuonHas ¢opmel [lepuonnyeckoir  cucremsl
xumuueckux dnemeHTtoB JI. WM. MenneneeBa. Ilepuoaslt u rpynmbl. DPU3MYECKHII CMBICT
MOPSIIKOBOIO HOMEPA, HOMEPOB NIEPHO/IA U TPYIIIIBI JIEMEHTA.

Crpoenne atomoB. CocTaB aToOMHBIX sAnep. M3oronel. DnekTpoHbl. CTpOEHHE 3IEKTPOHHBIX
obomouexk artomMoB mepBbIX 20 xumuueckux dnemeHToB Ilepmommueckorr cucremsr J[. U.
Menneneea. XapakTe€pUCTHKa XMMHUYECKOrO 3JEMEHTa IO €ro IMojoxkeHuro B Ilepuoanueckoit
cucteme /. 1. Menaeneera.

3aKOHOMEpPHOCTH M3MEHEHUs Pajhyca aTOMOB XMMHYECKUX 3JIEMEHTOB, METAJJIMYECKUX M
HEMETaJUIMYEeCKUX CBOMCTB IO TPYyMIaM U MepruoiaMm.

3nauenue [lepuonnueckoro 3akona u [lepuoanueckoil cUCTEMbl XUMUYECKUX 3JIEMEHTOB J1JIs
pa3BuTHs HayKu U npakTuku. Jl. 1. MenneneeB — yu4€HbIN U IpakIaHUH.



Xumuaeckast CBSI3b. KoBanenTHast (momsipHast u HETOJISIpHA ) CBSI3b.
DNEKTPOOTPHUIIATEIILHOCTh XUMHUECKUX 3JIEMEHTOB. IOHHAS CBSI3b.

Crenenp okucieHus. OKUCIUTEIBHO-BOCCTAHOBUTEIIbHBIC PeakIuu. [Iporecchl OKUCIICHUS U
BOCCTaHOBJICHUS. OKUCIUTENN U BOCCTAHOBUTEIH.

Xumuueckuit IKcnepumenm:

M3ydeHue o0pas3IoB BEUISCTB METAJNIOB U HEMETAJUIOB, B3aUMO/ICHCTBHAE THIPOKCHA [IMHKA
C pacTBOpaMH KHCIOT U IIEIOYed, MPOBEACHUE OMNBITOB, WIUTIOCTPUPYIOMUX IPUMEPHI
OKHCIIUTETbHO-BOCCTAHOBUTENBHBIX PeaKIuii (TOpeHHe, PeaKIuK Pa3I0KEeHUs, COSTUHEHU).

Meosrcnpeomemmuwie ceasu

Peanu3ariss MeXIpPEAMETHBIX CBS3eH NMPU WM3YYCHHH XUMHUHU B 8 KJIacce OCYIIECTBIISCTCS
Yyepe3 HMCIOJIb30BAHUE KaK OOIIUX €CTECTBCHHO-HAYYHBIX MOHATHN, TaK W MOHSATHH, SBJISFOIIAXCS
CHUCTEMHBIMH JIJISl OTACIBHBIX IPEIMETOB €CTECTBEHHO-HAYYHOT'O ITUKJIA.

OO1mue ecTeCTBCHHO-HAyYHbIC MOHATHS: HAYYHBIN (aKT, TUIIOTE3a, TEOPHUsl, 3aKOH, aHAJU3,
CHHTE3, KiaccupuKalus, TMEpUOAUYHOCTh, HAOIIOAEHHE, HKCIEPUMEHT, MOJEIUpPOBaHHE,
U3MepeHue, MoJieb, BJICHUE.

®dwusuka: wmarepusi, aTOM, OJEKTPOH, NPOTOH, HEUTPOH, HWOH, HYKIHI, HW30TOIIHI,
pPalMOAKTHBHOCTh, MOJICKYJA, OSJIEKTPUYCCKHHA 3apsil, BEIIECTBO, Telo, 00BEM, arperatHoe
COCTOSIHME BEIIECTBA, ra3, (DM3MUYECKUE BEIMYHMHBI, CIUHUIBI MU3MEPCHHS, KOCMOC, IIAHETHI,
3B&3161, ComHIIe.

buonorus: ¢orocunres, gpixanue, buocdepa.

I'eorpadus: atmocdepa, ruapocdepa, MUHEPAIIbI, TOPHBIE TTOPOBI, MOJE3HBIE HCKOMAEMBIE,
TOILIIUBO, BOJHBIE PECYPCHI.

TEMATHUYECKOE IIJTAHUPOBAHUE

8 KJIACC
KoJsimyecTBo yacoB DJIeKTPOHHBIE
Ne HaumeHoBanmue
(uugposBbIe)
n/ | PpasiesioB H TEM Beer | Kourpoabx IpakTHYecK
o0pa3oBaTesibHbIE
n NMpOrpamMMbl ) bie padoThI ne padoTsl
pecypchbl

Paznen 1. [lepBoHayajbHble XUMHYECKHE MTOHSTHS

XumMus —
o
corccrmomarmns BuGorera L1OK
1.1 N 5 2 https://m.edsoo.ru/7f418
MPAKTHYECKOM
37c
IEeATEILHOCTH
YyeJIOBEKa
BewecrBa u bu6moreka [JOK
1.2 XUMHYECKHE 15 1 https://m.edsoo.ru/7f418
peakuuu 37c
Hroro no pazneny 20

Pazgea 2. BakHelinue npeacTaBuTe 1M HEOPraHNYECKHX BelIEeCTB

2.1 Boznyx. 6 bu6mmotexa [IOK
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Kucnopon.
IToustue 00
OKCHUIaX

https://m.edsoo.ru/7f418
37c

Bonopon.Ilonstu bubmorexa [JOK

2.2 € 0 KUCJIOTaxX U 8 https://m.edsoo.ru/7f418
COJIIX 37c¢
Bona. PacTBopbl. bubmoteka [JOK

2.3 ITonstue 00 5 https://m.edsoo0.ru/7f418
OCHOBAHUIX 37¢
I?C:OBHHG bubmioreka [IOK

2.4 flacert 11 https://m.edsoo0.ru/7f418
HEOPraHUYECKUX

y 37¢
COEIUHEHUI
Hroro no pazneny 30

Pa3nen 3. llepnoauyeckuii 3akon u [lepuoanyeckasi cucrema xumMudeckux iemenron /1. U.

MemnjaeieeBa. CTpoeHne aToOMOB. XUMHYeCcKas CBA3b. OKHCINTEILHO-BOCCTAHOBHTEIbHBIE

peakmun
Ilepuoanueckuii
3aKOH U
Hepromirieckas bubmoreka [JOK
3.1 creTena 7 https://m.edsoo.ru/7f418
XUMHUYCCKUX 37¢
snemenTos J[. U. -
Menpeneena.
Crtpoenue aroma
Xumu4deckas
CBSI3b. bu6moreka [JOK
3.2 OKHUCIUTEIBHO- 8 https://m.edso0.ru/7f418
BOCCTAHOBUTEJbH 37c
bI€ PEAKIINU
bu6moreka [JOK
Hroro no pasaeny 15 https://m.edsoo.ru/7f418
37c
bu6moreka [JOK
PesepBHOE Bpemst 3 https://m.edsoo.ru/7f418
37c
OBIIEE
KOJIMYECTBO 68
YACOB I10

I[TPOTPAMME
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Kpurepuu ouenuBanus. Xumus.
Kpurepun orieHMBaHUS Y4EHUYECKUX JEUCTBUN

B cootBercTBUU ¢ TpeOOBAaHUSMU CTaHIApTa IO XUMUU U BBIOPaHHBIX U3 (heepalbHOro CIUCKa
y4eOHHUKOB YUYHUTEIh XUMHUHU BO BpeMs IIPOBEPKH M KOHTPOJISI 3HAHUH 110 IPEMETY MOXKET
OPUEHTHPOBATHCS HA CIEAYIOLIME YPOBHHU.

[IepBblif ypOBEHB - peNPpOAYKTUBHBIN. BEITOTHEHNE yHalIUMUCS 3aIaHUI 9TOTO yPOBHS
OMMUPAETCSA B OCHOBHOM Ha NaMsATh. JJOCTHKEHHE 3TOr0 YPOBHS IPEANIOJIATAET Y yUAIMXCS:

- 3HaHWE Ha3BaHMUH OTACIBbHBIX XUMHYCCKHUX 3JICMCHTOB, BCIIICCTB U peaKuHﬁ;

- YMCHHEC YCTHO UJIM NUCbMEHHO OIMUCBIBATH XUMHUYCCKUEC (I)aKTLI, IIOHATHUSA NIJIN SABJICHUA
(peakuun);

- IIOHUMAaHHEC POJIU, 3BHAYCHUA UIIK IPUMCHCHHUA O TACIIbHBIX XUMHWYCCKUX BCIICCTB UJIN
peakuui;

- IIPUMEHEHUE XUMUYECKOW CUMBOJIMKH - XUMHUYECKHX 3HAKOB, (POPMYJI M YpaBHEHUI;

- 3HaHHME HEKOTOPBIX UCIOJIb3YEMBIX B XUMUU IPUOOPOB, yMEHHE COOMpPATh MPOCTENUILINE
13 HUX ¥ MCIOJIb30BaTh IIPH BBITOJHEHUH XUMHYECKOI0 KCIIEPUMEHTA.

JI1s mpoBepKY 3HAHUI M YMEHUN, COOTBETCTBYIOLIMX IIEPBOMY YPOBHIO, UCIOIb3YETCS
PENpPOLYKTUBHBIN BUJI 3aJaHUN, IPEAIIOIATAFOIINI BOCIIPOM3BENCHUE YUAIIMMUCS OTAEIbHBIX
3HaHMUH U ymeHuil. [IpoBepka mepBoro ypoBHs 3HaHUH JIETKO OCYIIECTBIsieTca (popMaMu
aBTOMAaTU3UPOBAHHOI' O yUeTa.

Bropoii ypoBeHb - TPOYKTUBHBIN. JlOCTHIKEHHE 3TOT0 YPOBHS MPEANOJAraeT y yJaluxcs:

- ITIOHUMAHHUC Q)OpMYJ'II/IpOBOK BAXKHEUIITNX XUMHUUECKUX HOHS[TI/II71, 3aKOHOB, TGOpI/Iﬁ n
NPpUMCHCHUC UX B aHAJIOTUYHBIX CUTYyaAllUAX;

- YMCHHUC YyCTaHABJIMBATb B3AUMOCBA3b MCKAY COCTaBOM, CTPOCHUCM U CBOMCTBaMH
XHUMHYCCKHUX BCUICCTB,

- YMEHHE TPOBOAUTH PACUETHI IO XUMHUECKUM (OpPMYJIaM U YPaBHEHUSM;

- YMEHHUE CaMOCTOATENILHO POBOJUTh XUMHUUECKUI IKCIIEPUMEHT 110 HHCTPYKIIUHU
y4eOHMKA WM 110 YKa3aHUIO YUUTENS U (PUKCUPOBATh €0 Pe3yJbTaThl.

Jjis IpoBEpKU YMEHUSI IPUMEHSITh 3TH 3HaHUS B Y4eOHOM MpaKTUKE UCIOJIb3YIOTCS 3aaHus,
BBIIIOJIHEHHE KOTOPBIX BO3MOKHO HE TOJIBKO Ha OCHOBE IIaMATH, HO U HA OCHOBE OCMBICIICHHS.
[ToaTOMY Hapsny ¢ ICUXOJIOTMYECKOM ONEepaluel BOCIIPOU3BEAECHNS U POKO HUCIIOIb3YIOTCA
y3HaBaHUE U SBJICHUE NepeHoca. J{Jis BHIIOIHEHHs TaKuX 3a7aHuii Tpedyercs 6onee
HaIpsKCHHAs! MBICIIUTEIbHAS JEATEIbHOCTh YYalUXCsl, YE€M IIPH BBIIIOJHEHUH 3a1aHUI HA
IIEPBOM YPOBHE.

Tperuil ypoBEHB - TBOPUECKHH. JJOCTHIKEHUE ITOTO YPOBHS MPEAIIONATAET y YUALUXCSA:



- YMCHHUC ITPOTHO3HUPOBATDH CBOMCTBA XUMHYECKHX BEIIIESCTB HA OCHOBE 3HAHMS 00 ux
COCTaB€ U CTPOCHUH U, HaO60pOT, npeamnojgaratb CTpOCHUE BCIICCTB HA OCHOBE UX CBOﬁCTB;

- NOHMMaHUe (PaKTOPOB, MO3BOJSIFOIIUX YIPABISATh XUMHUYECKIMH PEAKIIUIMU
(ckopoCThIO, HAaNPaBIEHUEM, BBIXOAOM IPOAYKTA);

- YMEHHE IIPOEKTUPOBATH, OCYLIECTBIISITH XUMUUECKUI IKCIIEPUMEHT, a TAKKE
(bUKCHPOBATH U AHATTM3UPOBATH €r0 PE3yIHTATHI;

- YMEHHUE OPUEHTUPOBATHLCS B MOTOKE XUMHYECKOW MH(OPMALINH, ONPEAEISATh HCTOUHUKN
HE0OX0IMMOM MH(OPMAINH, TIOTYJaTh €€, aHAIN3UPOBaTh, JAeJIaTh BEIBOJBI HA €€ OCHOBE U
MIPEICTABISITh B COOTBETCTBYIOMIEH (popme;

- YMEHHUE 0CO3HABaTh BKJIAJ XMMHUHU B (POPMHUPOBAHNUE IIETTOCTHON €CTECTBEHHO-HAYIHON
KapTUHBI MUDA.

JI1s IpoBepKU 3HAHUM, COOTBETCTBYIOIIUX TPETbEMY YPOBHIO, U YMEHUS IPUMEHATH UX B
y4eOHON MPAaKTHKE UCMOJb3yeTcs peIeKTUBHBIN BUJ 3a1laHUM, BBIITOJIHEHHU € KOTOPBIX
OIMpaeTcs Ha PENpOyKTUBHBIE 3HaHUS, HO TPeOYyeT INyOOKOro OCMBICIIEHU S, BJIAJICHUS
JIOTMYECKUMU TIPUEMaMH YMCTBEHHOH J1eATeIbHOCTH (aHaIN3, CUHTE3, 000011eHuE,
KOHKpEeTHU3allus, CpaBHEHUE, a0CTparupoBaHue, Kiaccu puKarms)

OtMmerka "5" cTaBuTCA B Cilydae:

1. 3HaHMs, HOHUMaHUs, IITyOMHBI YCBOEHUS 00yUaIOLIMMCS BCEro 00beMa MPOrpaMMHOI0
MaTepHaa.
2. YMeHust BBIIIENSTh TJIaBHbIE MTOJIOKEHHS B H3yYEHHOM MaTepuaje, Ha OCHOBaHUU (aKTOB

" IpUMCPOB O606HlaTI), ACJIaTh BBIBOABI, YCTaHABJIMBATH MECXKIIPEIMCTHBIC U
BHYTPUIIPCAMCETHBIC CBA3H, TBOPYCCKU ITPUMCHACT IMMOJTYYCHHBIC 3HAHUS B HE3HaKOMOM
CUTYyalluu.

3. OTtcyTcTBUE OIIMOOK M HETOYETOB MPU BOCTIPOU3BEACHUH U3YUEHHOIO MaTepuraa, Ipu
YCTHBIX OTBETaX YCTPaHEHHUE OT/IE€JIbHBIX HETOUHOCTEH C IOMOILBIO TONOIHHUTEIBHBIX BOIIPOCOB
yuuTens, coOMo1eHHe KyIbTypbl IMCbMEHHOM U YCTHOM pedn, mpaBul 0pOpMIIEHUS
nucbMeHHbIX padbotr. OT™MeTka "4":

1. 3HaHME BCETO HN3Y4YCHHOI'O IPOrpaMMHOI'O MaTCpualia.

2. YMenuit BeIJICIISITh TJIaBHEIC TOJIOKEHHUS B H3Yy4YCHHOM MarTcpuajic, Ha OCHOBaAHHNU (baKTOB
" IIpUMCPOB O606I_HaTL, ACJIaTb BbIBO/IbI, YCTAHABJIUBATL BHYTPUIIPCIAMCECTHBIC CBA3H, IPUMCHATDH
IOJYYCHHBIC 3HAHHWA HA ITPAKTHUKCE.

3. HesnauntenbHbie (HerpyObie) OMMOKH ¥ HEAO0YETHl IPU BOCIPOU3BEICHIUHN U3y4YEHHOTO
MaTepuania, COOJIOCHUEe OCHOBHBIX TPABUII KYJIbTYPhI MUCbMEHHON U YCTHON pedH, MPaBUII
oopmIieHUs! MU CHMEHHBIX padoT.

Otmetka "3" (ypoBeHb MPEACTABICHHH, COYETAIOUINXCS C JIEMEHTAMU HaYYHBIX MIOHATUMN):



1. 3HaHME ¥ YCBOCHHE MaTepHalia Ha YpOBHE MHHUMAJIbHBIX TPEOOBAHUIA TPOT PAMMBIL,
3aTpyIHEHUE MIPU CAMOCTOSITEIILHOM BOCIPOU3BEICHUH, HEOOXOIMMOCTh He3HAYUTEITbHON
MIOMOIIM MpernoaaBaTes.

2. YmMmenue paboTaTh Ha ypOBHE BOCIIPOU3BECHUS, 3aTPYAHCHHS TIPU OTBETaxX Ha
BUJOU3MEHCHHBIE BOIIPOCHI.

3. Hamuue rpy06oii ommOKy, HECKOJIBKUX HETPYOBIX MPU BOCIIPOU3BEACHUH N3YYCHHOTO
MaTepuaia, He3HAYUTEIIbHOE HeCOOI0ICHIE OCHOBHBIX ITPABWII KYJIbTYPbI TUCBMEHHOM 1
YCTHOM ped, TPaBuI OPOPMIICHHUS TUCbMEHHBIX padoT.

Otmerka "2":

1. 3HaHME U YCBOCHHME MaTepHalla Ha YpOBHE HM)KE MUHUMAJIbHBIX TpeOOBaHUI
IIpOrpaMMBbl, OT/I€bHBIE IPEACTABIEHUS 00 U3yUEHHOM MaTepHalle.

2. OtcyTrcTBUE YMEHHUI paboTaTh HAa YPOBHE BOCIIPOM3BEACHMS, 3aTPy/IHEHUS IIPU OTBETAX
Ha CTaHAAPTHBIE BOIPOCHI.

3. Hanuuune HeckoIbKuX rpyObIX omIMOO0K, OONBIIOr0 Yncia HerpyObIX Ipu
BOCIIPOU3BEIEHUH U3YUE€HHOI0 MaTepraa, 3HaYUTEIbHOE HECOOIII0]EHIE OCHOBHBIX ITPaBuUII
KyJIbTYpPbI IUCBMEHHOM U YCTHON peuu, MpaBuil 0(OpMIIEHUS MUCbMEHHBIX paboT

Kputepuu onieHuBaHus yCTHOTO OTBETA.
Otmerka "5" cTaBUTCSA, €CIIM YUEHUK:

1) [Toxa3piBaeT riry00KO€ U MOJTHOE 3HAHUE U TIOHUMAaHHUE BCEro 00bEMa MpOrpaMMHOI0
MaTepHaa; MoJHOE TOHUMAaHHE CYIIIHOCTH PaCCMAaTPUBAEMBIX ITOHATUH, SIBIICHUN U
3aKOHOM E€PHOCTEM, TEOpUIA, B3aUMOCBSI3€Eil;

2) YMeeT cocTaBUTh MOJHBINA U HpaBHHBHBIﬁ OTBCT HAa OCHOBC U3YUCHHOI'O MaTCpHraJia,
BBIACJEATD T'JIABHBIC ITOJIOKCHUA, CAMOCTOSATCIIbHO ITOATBCPKAATh

OTBET KOHKPETHBIMH NpUMeEpaMH, (hakTaMHu; CaMOCTOSITENIbHO U apryMEHTUPOBAHO JIeTaTh
aHanu3, 00001IeH s, BEIBOBL. Y CTaHABIMBATh MEXKIIPEIMETHBIE (Ha OCHOBE paHee
nprOOpPETEHHBIX 3HAHUI) M BHYTPUIIPEIMETHBIE CBSI3U, TBOPUECKH IPUMEHSTH MOJyYEeHHbIE
3HAHUS B HE3HAKOMOW CUTYaIUU.

[TocnenoBatenbHO, YETKO, CBSI3HO, 0OOCHOBAHHO U 0€30IMO0YHO U3NIaraTh yueOHbIN MaTepua,
J1laBaTh OTBET B JIOTMYECKOM NOCIEA0BATEIBbHOCTH C UCIIOJIb30BaHUEM IIPUHATON TEPMUHOJIOTHH;
JenaTh COOCTBEHHBIE BBIBOABL, (POPMYIHPOBATh TOYHOE OIMPEEICHUE U HCTOIKOBAHHE
OCHOBHBIX MOHSATHH, 3aKOHOB, TEOPHIl; IPU OTBETE HE MOBTOPATH JOCIOBHO TEKCT YUCOHHUKA;
M3NaraTth MaTepual JUTePaTyPHBIM S3bIKOM; IPABHILHO U 00CTOSTENBHO OTBEYATH HA
JIOTIOJTHUTENIbHBIE BONPOCH! yunuTess. CaMOCTOSITENIbHO M PALIMOHAJIBHO MCIOJIb30BaTh
HaTJISIIHBIC TTOCOOUS, CITPaBOYHbIC MATepUAIIbI, YI€OHUK, JOMOJIHUTEILHYIO JTUTEPATYPY,
MIEPBOUCTOYHUKH; IPUMEHSITh CHCTEMY YCJIOBHBIX 0003HAUECHUH TIPH BEICHUH 3aIHCEH,
COIPOBOXK/IAIOIIUX OTBET; UCIOIb30BaHHUE JJIsl JOKA3aTeIbCTBA BHIBOIOB U3 HAOIIOIEHUN U
OIBITOB;



3) CamocTosATEeNIbHO, YBEPEHHO U 6€301IMO0YHO MPUMEHSIET MOTY4YEeHHbIE 3HAaHUS B
peleHuy npo0JIeM Ha TBOPYECKOM YPOBHE; JIOIyCKaeT He 00Jiee 0THOro HeA04eTa, KOTOPbIH
JIETKO MCHPABJISET 10 TPEOOBAHUIO YUHUTEJIS; UMEET HE0OXO0IMMbIE HaBBIKU PAOOTHI C
npubopamu, yepTeKaMu, CXeMaMH U rpadukamMu, COMYTCTBYIOIIMMHU OTBETY; 3aIIHCH,
COMPOBOXKIAIOLINE OTBET, COOTBETCTBYIOT TPEOOBAHUSM.

Otmertka "4" cTaBUTCSA, €CIIM YUYEHUK:

1) [Toka3siBaeT 3HaHUS BCETO U3yYEHHOI'O MPOrpaMMHOI0 Matepraa. J[aeT moaHelil u
MPaBWJILHBIA OTBET Ha OCHOBE U3YUEHHBIX TEOPHii; HE3HAUUTEIbHbBIE OIIMOKU 1 HEAOUYCTHI TPU
BOCIIPOU3BEIECHIH U3YYE€HHOr0 MaTepuraa, OnpeaeseHus] MOHATUI 1all HeTIOHbIe, HEOOIbIIIHe
HETOYHOCTH MPH MCMOJIb30BAaHUU HAYYHBIX TEPMUHOB HJIM B BBIBOJAX U 000O0IIEHUSIX U3
HaOJIIOIEHUH U OIBITOB; MaTepUaJl U3JaraeT B ONpeeIeHHON JTIOTHYeCKOi MocIe10BaTeIbHOCTH,
IIPY 3TOM JOIYCKaeT OAHY HerpyOyro omuMOKy WiM He 6ojiee ABYX HEA0UETOB U MOXKET UX
UCIIPAaBUTh CAMOCTOSITENILHO IIPU TPEOOBAHUM WM IPU HEOOJIBIION MOMOIIM IIPENOAABATENs; B
OCHOBHOM YCBOMJI yu€OHBII MaTepuall; HOATBEP)KJAeT OTBET KOHKPETHBIMU ITPUMEPAMU;
IIPaBUJILHO OTBEYAET Ha JONOJIHUTEIbHBIE BOIPOCH! YUUTEIS.

2) YMeeT caMOCTOATENBHO BBIAEIATh IJIaBHBIE IT0JI0KEHUS B U3YYEHHOM MaTepuase; Ha
OCHOBaHHUH (PAKTOB U MPUMEPOB 0000IIATH, 1eTaTh BHIBOABI, YCTAHABIUBATD
BHYTpHUIIpeIMETHbIE CBsI3U. [IpUMEHTh MOJydEeHHbIE 3HaHUSI HA IPAKTUKE B BUIOM3MEHCHHON
CHTYyaIiH, cOOII0aTh OCHOBHBIE MPABUIIA KYJIbTYPhl YCTHON PEYU M COMIPOBOXKIAIOIICH
MMMUCbMEHHOM, UCIIOJIb30BaTh HAYYHbIE TEPMUHBI;

3) He o6nagaer mocTaTo4HBIM HaBBIKOM Pa0OTHI CO CITPABOYHOMN JUTEPATYpPOi, Y4EOHHUKOM,
MEePBOMCTOYHUKAMU (MPAaBUIILHO OPUEHTUPYETCS, HO paboTaeT MelJIeHHO). JlomyckaeT
HerpyOble HapyIIeHHS MPaBUI 0(OPMIICHHS MM CbMEHHBIX pa0oT.

Otmerka "3" cTaBUTCSI, €CIM YUEHUK:

1. YCBOMJI OCHOBHOE COJIepKaHHe y4eOHOro MaTepraia, iMeeT MpoOenbl B YyCBOCHUN
MaTepHaa, He IPENSATCTBYIOIUE JAIBHEUIIEMY YCBOCHHUIO IIPOrPAMMHOIO MaTEpHaIa;

2. MaTepuai u3JjlaraeT HeCUCTEMaTU3UPOBAaHHO, (parMEHTapHO, HE BCEr/1a
IIOCJIEIOBATEIIBHO;
3. [IOKa3bIBACT HEJOCTATOUYHYIO CPOPMHUPOBAHHOCTD OTJEIbHBIX 3HAHUM U YMEHUI; BHIBOJIBI

1 000011IeHNs apTyMEHTUPYET €1a00, TOMyCKaeT B HUX OLIHOKHU.

4, AOIMyCTHU L OIIMOKHY M HETOYHOCTH B MCIIOJb30BAHUH HEly‘-IHOﬁ TCPMUHOJIOTHH,
ONpEACICHUA MTOHSTHM JaJl HEJOCTaTOYHO YCTKHUEC,

5. HE KCIIOJb30BaJl B KAUECTBE J0Ka3aTeIbCTBA BLIBOJIEI M 0000IECHHS 13 HAOJIIOICHUIH,
q)aKTOB, OIIBITOB UJIK JOITY CTHJI OIIII/I6KI/I IIpU UX U3JI0KCHHUH,

6. UCHBITHIBACT 3aTPYIHEHHS B IPUMEHEHUU 3HAHUI, HEOOXOIUMBIX JIJIsl peLIeHUs 3a1a4
pa3IUYHBIX TUIIOB, IPU 00BSICHEHUN KOHKPETHBIX SIBJICHUN HA OCHOBE TEOPUIi U 3aKOHOB, WU B
MTOATBEPkKAECHUN KOHKPETHBIX IPUMEPOB MPAKTUYECKOTO IPUMEHEHHUSI TEOPUH;



7. OTBCYACT HCIIOJIHO Ha BOIIPOCHI YUUTCIIA (ynyCKa;I u OCHOBHOG), HJIKA BOCIIPOU3BOJIUT
COOCPKAHUC TCKCTAa y‘~I€6HPIKa, HO HEAOCTATOYHO ITIOHUMAECT OTACIIbHBIC ITOJIOKEHHN A, UMCHOIINEC
BaXXHOC 3HAYCHHUEC B 3TOM TCKCTC,

8) oOHapyXHUBaeT HEJJOCTATOYHOE TTOHUMAHHUE OTAEIbHBIX IMOJOXKEHUN TTPU BOCITPOU3BEICHUN
TeKCcTa yueOHUKa (3amuceit, MTepBOMCTOYHUKOB) MJIM OTBEYAET HEMOJIHO Ha BOMPOCH! YUUTEJIS,
JIOTTYCKasl OJHY-/IBE TPyObIe OMHUOKH.

Otmetka "2" cTaBUTCA, €CIIM YUYEHUK:

1. HE YCBOWJI U HE PACKPBLII OCHOBHOE COJIEpKaHUE MaTepraa;
2. He JenaeT BBIBOAOB U 0000IIEHUIA.
3. HE 3HAET U HE MOHMMAET 3HAYUTEIbHYIO WK OCHOBHYIO YaCTh IPOrPAaMMHOTO MaTepraa

B Ipeaciiax rnmoCTraBJICHHLIX BOIIPOCOB;

4. 1M uMeeT ciado chopMUPOBAHHBIE U HENOJIHbIE 3HAHUS U HE YMEET IPUMEHATh UX K
pELIEHUI0 KOHKPETHBIX BOIIPOCOB M 3a/1a4 110 00 pasiy;

5) wim npu oTBETE (Ha OAMH BOIPOC) AOMYyCKaeT Oosee ABYX rpyObIX OIIMOOK, KOTOphIE HE
MOJKET UCIIPABUTH AK€ IPU MOMOIIM YUUTEIS.

Kputepuu orieHnBanus NUCbMEHHBIX padoT (IpaKkTHUECKUE U 1a00paTopHble paboThI)
1. OneHka 3KCrepuMEeHTaIbHbIX YMEHUI
OreHka CTaBUTCS Ha OCHOBAHUHU HAOJIOJCHUS 32 YUAIMMUCS U MUCbMEHHOT0 OTYeTa 3a padoTy.

Ot1MmeTKa «5»:

° pa60Ta BBIITOJIHCHA IMOJIHOCTBIO U ITPABUIIbHO, CACIIAHbI ITPABHUJIBHBIC Ha6J'IIOI[eHI/I5I n
BBIBOJbI,
° OKCIICPUMCHT OCYIICCTBJICH 110 IIJIAHY C YUCTOM TCXHHUKHU 0€e30MMacHOCTH U IpaBuJI

paboThI C BEIIeCTBAaMU U 000PY10BAaHUEM;

. IIPOSIBJIEHB! OPraHU3aLMOHHO-TPY/10BblE YMEHMsI (IOAEPKUBAIOTCA YUCTOTA pabodyero
MECTa U MOPAZO0K Ha CTOJIE, 3KOHOMHO UCIIOJIb3YIOTCS PEAKTHUBBI).

OtMeTKa «4»:

® pa60Ta BBIITIOJIHCHA ITPABUJIBHO, CACJIAHBI ITPABHUJIBHBIC Ha6J'IIOI[CHI/I$I " BBIBOABI, HO IIPpU
OTOM 3KCIICPUMCHT IMPOBCACH HE IMOJTHOCTHIO UJIM AONMYIICHBI HCCYIIICCTBECHHBIC OLINOKH B
paboTe ¢ BeuecTBaMu U 000pyAOBaHUEM

OtMmeTKka «3»:

. paboTa BBIOJHEHA MPABUJIBHO HE MEHEE YeM HAIIOJIOBHHY HJIH JIOITyIIleHa
CYLIECTBEHHAsI OIIMOKa B XOI€ SKCIIEPUMEHTa, B 00bsICHEHUH, B 0OpMIIEHUH paboThI, B
COOJIIOIEHNH TIPAaBUJT TEXHUKU 0€30MacHOCTH PpH paboTe C BelecTBaMU U 000pyJ0BaHUEM,
KOTOpast UCTIPABIISAETCS 10 TPEOOBAHUIO YUUTEIIS.



O1MeTKa «2»:

. JOITyIIEHBI BE (M 00JIee) CYIECTBEHHBIE OMMOKH B X0J1€ SKCIICPUMEHTA, B O0BSICHCHUH,
B 0)OpMIICHUH PaOOThI, B COOJIFOJICHUH MTPABUJI TEXHUKU 0€30I1aCHOCTH MpU padboTe ¢
BEIIECTBAMH U 000pPYJIOBaHUEM, KOTOPbIE YUYAIIUICS HE MOXKET UCIIPABUTH JIaXKeE 110 TPEOOBAHUIO
YUUTEISL.

OrneHka yMeHu# pemarth 3KCIepuMeHTAIbHbIE 3a]Ja41

OT1MmeTKa «5»:

. IIJIaH PELICHUsI COCTABJICH NPABUIBHO;
. MIPaBWJIBHO OCYIIECTBJIEH MOJ00P XUMHUECKUX PEAKTUBOB U 000pY10BaHUS;
. JIaHO TI0JTHOE O0BSCHEHUE U CAEJIaHbl BHIBOJIBI.

OtMmeTka «4»:
. TIJIaH PEIIEHUs! COCTABJICH MPABHIILHO;

. IPaBUJIBLHO OCYIIECTBIIEH MOAOOP XUMUYECKHX PEaKTUBOM M 000pYy10BaHUS, IPH 3TOM
JOTYIIIEHO HE 00Jiee IBYX HECYIIECTBEHHBIX OMMOOK B 00BICHEHUH U BHIBOJIAX.

O1MmeTka «3»:
. IUTaH PEUICHHS COCTABJICH MPaBUIIbHO;

. MPaBHIBLHO OCYIIECTBIIEH MOA00P XUMHUYECKIX PEAaKTHBOB U 000pYAOBaHUS, HO
JIOMyIIIeHa CYIIIECTBeHHAs OMMOKa B 00BsICHEHUH U BBHIBOJIAX.

OTMeTKa «2»:

. JONyIIeHbI 7Be (M Ooee) OMMOKY B TJIaHE PEeIIeH s, B I0I00pe XMMUYECKUX PEaKTHBOB
1 000pyI0BaHMs, B OOBSICHEHHH U BHIBOJIAX.

Oruenka yMeHU# pemaTh pacueTHbIC 3a/1a4u
OtMmeTka «5»:

° B JIJIOTHYCCKOM paccymneHI/H/I nu peH_IeHI/II/I HCT OH_II/I60K, 3aga4a pemeHa paI_II/IOHaJ'IBHBIM
CII0co0OM.

O1MmeTKka «4»:

. B JIOTUUECKOM PACCYKJI€HUHU U PEIICHUH HET CYIIECTBEHHBIX OIIMOOK, HO 3aja4a pelieHa
HEepaIMOHAJILHBIM CIIOCOOOM HMJIM JOMYIIEHO He 00Jiee IBYX HECYIIECTBEHHBIX ONMUOOK.

O1MmeTKka «3»:

*B JIOTHYECKOM PACCYKJICHUU HET CyIIEeCTBEHHBIX OMIMOOK, HO JOIMYyIIEeHA CYIEeCTBEHHAS
omurOKa B MAaTEMaTHYECKUX pacyeTax.

OTMeTKa «2»:



. UMEIOTCSI CYLIECTBEHHBIE OIIMOKH B IOTHYECKOM PACCYKJIEHUU U B PEIICHUH.
OrneHka MUCHbMEHHBIX KOHTPOJIBHBIX paboT

KoHTponbHbIe paboThI U3 TOCOOHS OLIEHUBAIOTCS COTTIACHO MPEIOKEHHON aBTOPOM IIKAJIbI
OLICHKH WJIN

OTMeTKa «5»:

. OTBET IMOJHBIA U PaBUIILHBIN, BO3MO)KHA HECYIIIECTBCHHAS OIMOKA.
OTMeTKa «4»:

. OTBET HETIOJIHBIM UITH TOMYIIEHO He 0oJiee ABYX HECYIIECTBEHHBIX OMIMOOK.
OtMmeTKa «3»:

° pa60Ta BBIIIOJIHCHA HE MCHCC YCM HAIIOJIOBUHY, JOITIYIICHA O/lHA CYIICCTBCHHAA omnoka
1 IIpU 3TOM ABC-TPU HECYIICCTBCHHBIC.

O1MeTKa «2»:

. paboTa BBINOJIHEHA MEHBIIIE YeM HAIMOJIOBUHY HJIM COACPKHUT HECKOIBKO CYIIECTBEHHBIX
OILIOOK.

OtMmetka «1»:
. paboTa He BBINOJHEHA.

[Ipu oreHKe BBIMTOTHEHUS! TUCHMEHHON KOHTPOJIbHOM paboThl HEOOXOIUMO YUHTHIBAThH
TpeboBaHus equHOro opdorpaduyeckoro pexknma. OTMETKa 32 HTOTOBYIO KOHTPOJIBHYIO paboTy
KOPPEKTUPYET MPEIIISCTBYIOIIHE IIPH BHICTABJICHHH OTMETKH 32 YETBEPTh, MOIYTOINE, TO/.
Orenka TeCTOBBIX padoT.

TecTsl, cocTosUE U3 MATH BOIIPOCOB MOXKHO MCIOJIb30BaTh I10CIIE U3YYEHUS KaXI0r 0
Marepuana (ypoka). Tect u3 10—15 BonmpocoB UCmonb3yeTes AJis MEPUOINY €CKOT0 KOHTPOJIS.
Tect n3 20—30 BOpoCOB HEOOXOIMMO UCIIOIB30BATh JJIsl UTOTOBOI'O KOHTPOJIS.

HpI/I OLICHMBAHUHU UCHOJIB3YETCA CICAYIOIIAad MiKajaa: OJid TECTa U3 NATH BOIIPOCOB

. HET OIIMOOK — OTMETKA «5»;

. OJlHA OMIMOKA - OTMETKA «4»;

. JIBE OIMOKH — OTMETKa «3%;

. TpH OMOKH — oTMeTKa «2». JIns Tecta u3 30 BOpoOCoB:
. 25—30 mpaBUIIBHBIX OTBETOB — OTMETKA «5»;

. 19—24 npaBUIBHBIX OTBETOB — OTMETKA «4»;

. 13—18 mpaBUIIBHBIX OTBETOB — OTMETKA «3»;



. MeHbIIIe 12 mpaBUIbHBIX OTBETOB — OTMETKA «2».

YYEBHO-METO/INYECKOE OBECITIEUHEHHUE OBPA30BATEJIBHOI'O
INPOLECCA
OBSA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI JJI51 YUYEHUKA
YMK «Xumus. 8 kiaace»

1. Xumus. 8 xnacc. Yueonuk (aBtopsr O. C. I'abpuensu, U. I'. Octpoymos, C.A. Crnagkos).

2. Meromuyeckoe mocodme. 8§ kmacc (aBropel O. C. TI'abpuensH, W.I'. Octpoymon, C.A.
CnankoB).

3.IIporpamma kypca xumuu s 8—9 Ki1accoB 00IIe00pa3oBaTeIbHBIX YapexaeHuid (aBTopsl O.
C.T'abpuensn, 1. I'. Octpoymos, C. A. Cnankos).

4. Pabouas terpanb. 8 kinacc (aBTopsl O. C. 'abpuemnsn, C.A. Cnaakos).

5. Terpanp ay1a 1a00PaTOPHBIX ONBITOB U MPAaKTUUECKUX padoT. 8 kiacc (aBTopsl O. C.
I'aGpuensn, U.B. AkcéHoBa).

6. Xumusl B TecTax, 3ajadax 1 ynpaxHeHusx. 8 kinacc (aropst O.C. ['abpuenss,

N.B. Tpuryouak).

7. DnexkTpoHHas popma yueOHHKA.

METOAUYECKHUE MATEPUAJIBI U1 YUUTEJIA
1. Ortkpsitas xumus. Bepcus 2.6. (ITonHblil ”HTEpaKTUBHBIN Kypc

XMUMMH JUISI y9aluXxcs IIKOJ, JINLEEB, TUMHA3UH, KOJUIEKEH, CTY/IEHTOB
TexHru4eckux By30B). OO0 «Puzukon» 2005.
2. CD-ROM Bupryanbhas mkona Kupuia u Medoaus. Ypoku xumun. 8-9
knaccel.-M.: OO0 «Kupumt u Medoauii», 2002r.
3. CD-ROM VYuebHoe anekTporHOe n3nanue Xumus (8-11 kmacc)
BuptyanbsHas nabopatopusi. Mapl TV, Jlaboparopust cuctem mynstumenus, 200r.
4. CD-ROM Dnextponnas 6ubnuorexa«lIpocsermenne».
MynbeTumMenuiiHoe mocobue HoBoro oodpasma. 8 kimace. M.: [Ipocsemenue, 2005t Cocras
y4eOHO-METOMYECKOI0 KOMIIJIEKTa:

5. Pymsutuc I'.E. Xumus: 8 xi.: yue6.1ys od6meoopazosar. Yupexaenuit/ I'.E. Pymsutuc, ®
I. ®enpaman. - M.: [Ipoceemienue.

6. Xwumwus: 8 KiI.: SJIEKTPOHHOE MPHUJIOKEHUE K YICOHUKY.

7. Pymwutuc I'.E. Xumus: 9 kir.: yue6.11s odmeodpazosat. Yupexaernunii/ ['.E. Pymsutuc, ©
I ®enpaman. - M.: [IpocBemieHue.

8. Xummus: 9 KJI.: SIEKTPOHHOE MPUIIOKEHUE K YICOHHKY.

9. T'apa H.H. Xumus: 3a1auHuk ¢ «roMoIHuKom»: 8-9 knaccel / H.H. Iapa.

M.: ITpocsenieHue.
10. I'apa H.H. Xumus. Paboune nporpammel. [Ipeamernas auHust
yuebnukos I'.E. Pymsutuca, ®@.I". ®enpamana. 8-9 xnaccel/ H.H. I'apa. -

M.:IIpocBenienue.



11. Panenxuit A.M. Xumus: muaaktuaeckuii matepuait: 8-9 ki / A.M.

Paneukuii. - M.: [IpocseiieHue.

12. T'apa H.H. Xumus. Ypoku: 8 ki. / H.H. I'apa. - M.: [IpocBemienue.

13. T'apa H.H. Xumus. Ypoku: 9 xn. / H.H. I'apa. - M.: [IpocBemienue.

I'abpycesa H.W. Xumus: pabouas terpans: 8 ki. / H.W. Tabpycesa. -

M.:IIpocBenienue

14. T'abpycea H.W. Xumus: pabouas terpaip: 9 ki. / H.U. ['abpycesa. - M.:

[Ipoceemenue.

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCbI U PECYPCbBI CETU UHTEPHET

1.

10.
11.
12.
13.
14.
15.

http://www.alhimik.ru. TIpeacTaBiiens! cienyromnme pyOpUKK: COBETh a0UTYPUECHTY,
YYUTEII0 XUMHHU, CIPABOYHHK (OYeHBb OO0JIbINAs MOI00PKaA TAOJIHUII U CITPABOYHBIX
MaTepuasoB), Becénasi XuMHsi, HOBOCTH, OJIUMITHA/IbI, KYHCTKamepa (MHOTO HHTEPECHBIX
HCTOPHYCCKUX CBEICHHIA).

http://www.hij.ru. XXypuan « XuMus ¥ )KU3HbYITOHATHO U 3aHUMATEIILHO pacCKa3bIBaeT
000 BCEM HHTEPECHOM, YTO MPOUCXOUT B HAYKE U MUPE, B KOTOPOM MBI JKUBEM.
3.http://chemistry-chemists.com/index.html. DnexTponHbIi sxypHan « XUMUKHA U XUMUS»,
B KOTOPOM IIPEICTaBJICHBI OMBITHI 10 XUMHH U 3aHUMAaTelbHas HH(OopManus,
MO3BOJISIFOIINE YBJICUb YICHHKOB KCIIEPUMEHTAIBHOM YaCThIO MTPEAMETa.
http://c-books.narod.ru. BceBozamorkHast auTepaTypa M0 XHUMHUH.

http://www.prosv.ru/. [TocoOust 11 yyaiuxcs, B TOM YUCIIE 71 TOATOTOBKH K HTOTOBOI

atrecraiuu (OI'D u EI'D), MmeTonuueckue nocodus As yunTenen, HayqHo -TIonyJisipHast
JUTEpaTypa Mo XUMHUH.

http://1september.ru/. XKXypuan npennasHadeH He TOJIBKO It yuuTenei. B Hém
MPEICTABICHO OOJBIIOE KOJINYECTBO pabOT YICHHKOB, B TOM YHCIIE HCCIIEOBATEIHCKOTO
XapakTepa.

http://schoolbase.ru/articles/items/ximiya. Bcepoccuiickuii MIKOIBHBINA TOPTAN CO
CCBUIKaMHU Ha 00pa30BaTelIbHbIC CANTHI IO XUMUHU.

www.periodictable.ru. CoopHuk cTaTeil 0 XUMHUECKHX 3JIEMEHTaX, UILTIOCTPUPOBAHHBIN
IKCIIEPUMEHTOM.

9.http://webelementes.com. Coaep KT UCTOPUIO OTKPHITHS M OIHUCAHKE CBOKCTB BCEX
XAMHUYECKHUX 3JIEMEHTOB. By/eT mose3en a1t yuanmxcs I3pIKOBBIX IIKOJ M KJIACCOB, TaK
KaK COMEP)KUT Ha3BaHUS JIEMEHTOB M BEIIECTB HA Pa3HbIX s3bIKAX.

http://ege.yandex.ru/chemistry/

http://chem.reshuege.ru/

http://himege.ru/

http://pouchu.ru/

http://enprophil.ucoz.ru/index/egeh alkeny alkadieny/0-358
http://ximozal.ucoz.ru/ 1d/12/1241 4 pdf



http://www.alhimik.ru/
http://www.hij.ru/
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http://pouchu.ru/
http://enprophil.ucoz.ru/index/egehalkenyalkadieny/0-358
http://ximozal.ucoz.ru/ld/12/12414.pdf

16. http://fictionbook.ru/author/georgiyi isaakovich lerner/biologiya polniyyi sp rav

ochnik dlva podg/read online.html?page=3

17. http://www.zavuch.info/methodlib/134/

18. http://keramikos.ru/table.php?ap=table1000405http://sikorskaya-
olia.narod.ru/EGE.htm

19. www.olimpmgou.narod.ru.
20. http://mirhim.ucoz.ru/index/khimiia 8
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