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PA3JIEJI 1. HOACHUTEJIBHASA 3AIIMCKA

[TporpammMa o XMMHUH Ha YpOBHE OCHOBHOTO 00IIeTr0 00pa3oBaHus COCTaBIIEHA HA OCHOBE
TpeOOBaHUI K pe3ysibTaTaM OCBOCHHS OCHOBHOM 00pa3oBaTeIbHON MpPOrpaMMbl OCHOBHOTO
obmero oOpaszoBanus, npenctaBieHHbIX B @I'OC OO0, a Taxke Ha OCHOBE (eaepaabHON
paboueil mporpaMMbl BOCIUTAHUSA U € Y4ETOM KOHILENLUU IpPernojaBaHus y4eOHOro mpeamera
«Xumus» B 00pazoBaTeNnbHBIX opranu3anusix Poccuiickoit denepannu.

[TporpamMa mo XumMuu [a€T OpeACTaBICHHE O IesaX, OOIed crparernu oO0ydeHus,
BOCIIUTAaHUS M Pa3BUTHA OOYYAIOIIUXCS CPEACTBAMH y4eOHOro NpEAMETa, yCTaHABIHWBACT
o0s13aTesIbHOE MPEAMETHOE COJIepKaHKe, MpelyCMaTpUBaeT paclpeesieHue ero mo kiaccam u
CTPYKTYpUPOBAHHUE I10 pa3fiesiaM U TEMaM IIPOTrpaMMbl 10 XUMUH, ONPEAEIAET KOIMUECTBEHHbIE
U KauyeCTBEHHBIC XapaKTEPUCTUKH COIEP)KAaHUSA, PEKOMEHIYEMYIO IIOCIEIO0BATEIBHOCTD
U3YUYCHHS] XUMHUH C YUETOM MEXKIIPEIMETHBIX U BHYTPHUIIPEIMETHBIX CBSA3EH, JOTMKH Y4eOHOTO
npoliecca, BO3pacTHbIX 0COOEHHOCTEH 00yJaromuxcs, onpeaensieT BO3MOKHOCTH IpeaMeTa JUls
peanu3anyy TpeOOBaHHUM K pe3ysibTaTaM OCBOCHHS OCHOBHOM 0Opa3oBaTelIbHOM MPOrpamMMbl Ha
YPOBHE OCHOBHOTO 00111er0 00pa3oBaHus, a TakKe TpeOOBaHUM K pe3yabTaTaM 00ydeHUs XUMUU
Ha YpOBHE Li€Jeil Wu3ydyeHHs NpeaMeTa U OCHOBHBIX BHJOB Yyue€OHO-IIO3HABATEIbHON
JeSITeIbHOCTH 00yUaroIIerocs o OCBOCHUIO YYEOHOT0 COEPKaHMSL.

3HaHME XUMUH CIIY’)KUT OCHOBOH A1 (POpMHPOBAHUS MUPOBO33pEHUS 00y4arolerocs, ero
IpPEeCTaBICHUN O MaTepHaIbHOM €IMHCTBE MUPA, BAXKHYIO POJIb UTPAIOT (GOPMHUpPYEMble XUMHUEH
IIPEJICTaBJICHUS O B3aUMOIPEBPAIICHUIX SHEPTUU U 00 HBOJIIOLIMY BEILECTB B IPUPOJIE, O MYTAX
pelieHuss I00aJbHBIX MPOOJIEM yCTOMYMBOIO pa3BUTHS 4YEIOBEYECTBA — CHIPHEBOIA,
HHEPTEeTUYECKOM, MUILEBON U SKOJIOTUIECKON 0€301MacHOCTH, MPOOIIeM 31paBOOXPAHEHUSI.

N3yuenune xumuu:

CIOCOOCTBYET peanu3ali BO3MOXHOCTEH JJIsi caMmMOpa3BUTUS U (OPMHUpPOBaHUS
KYJIBTYpPBI JINYHOCTH, €€ 0011el U PYyHKLIHNOHATIBHOM IPaMOTHOCTH;

BHOCHUT BKJIJ] B ()OPMHPOBAHUE MBIIUICHUS U TBOPYECKHX CIIOCOOHOCTEH 00YJaroInXxcs,
HaBBIKOB  MX  CaMOCTOSTENbHOM  yuyeOHOM  JesITeNbHOCTH,  3KCIEPUMEHTAIbHBIX U
UCCJIEIOBATEIbCKUX YMEHHUI, HEOOXOJUMBIX KaK B IIOBCEJIHEBHOM JKU3HHU, TaK U B
npodeccuoHaIbHOMN 1S TeTbHOCTH;

3HAKOMHUT CO CHEHU(PHUKON HAYyYHOIO MBIIIJIEHUS, 3aKJIaJbIBA€T OCHOBBI IEJIOCTHOIO
B3IJI/1a HAa €JMHCTBO MPHUPOJIbI U YETIOBEKA, SIBJISIETCS OTBETCTBEHHBIM 3TAarioM B (POPMHPOBAHUU
€CTECTBEHHO-HAYYHON TPaMOTHOCTH O0y4YarOIINXCS,

crocoOCTBYeT (OPMUPOBAHHIO IIEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO-HAayYHBIM
3HaHMUSIM, K TPUPOJE, K YEJIOBEKY, BHOCHUT CBOW BKJIaJ] B JKOJIOTHUYECKOE 0Opa3oBaHUE
oOyJaromuxcs.

JlanHble HampaBiieHHs B OOyYEHHHM XUMHUHU O0€CIEeUMBAIOTCS CHEU(UKON COAepx aHUs
y4eOHOTro TpeaMeTa, KOTOPBIM SBIISETCS NeJarornyeckd aJalTHPOBAHHBIM OTPaKeHHEM
0a30BOI HAyKU XMMUU Ha ONPEICIEHHOM dTarie e€ pa3BUTHS.

Kypc xuMuu Ha ypoBHE OCHOBHOrO 0OmIero oOpa3oBaHHsS OPUEHTUPOBAH Ha OCBOEHUE
00y4aroIMMHUCS CUCTEMbI MIEpPBOHAYATIbHBIX MOHATUN XMMHHU, OCHOB HEOPraHMYECKONW XUMHUU U
HEKOTOPBIX OTAEJIBHBIX 3HAYMMBIX MIOHATUH OPTraHUYECKOW XUMUH.

CrtpykTypa coaep:kaHMsl MPOTpaMMbl MO XMUMHHU C(HOpPMHUpPOBaHA HA OCHOBE CHCTEMHOTIO
noaxoja kK eé m3ydeHuro. CopepaHHe CKJIAJbIBAETCSI U3 CHUCTEMBI MOHATHH O XMMHUYECKOM
AIIEMEHTE M BEIIECTBE M CHUCTEMBI MOHATUN O XuMuueckod peakiuu. OOe 3TH CHCTEMBI
CTPYKTYpPHO OpPraHM30BaHbl 10 NPUHLUIY IOCIEAOBATEIBHOIO PAa3BUTUS 3HAHUN Ha OCHOBE
TEOPETUUYECKHUX MPEJICTABICHUN Pa3HOTO YPOBHS:

— aTOMHO-MOJIEKYJISIPHOT'O YY€HUSI KaK OCHOBBI BCETO €CTECTBO3HAHUS,

— [lepuonnueckoro 3akona [[. 1. MenaeneeBa kak OCHOBHOTO 3aKOHA XUMHH;

— YUYEHHSI O CTPOCHHUH aToMa U XUMUYECKOHN CBSI3H;

— IpeJCTaBICHUN 00 ANIEKTPOIUTHUECKON AUCCOIMAIIMY BELIECTB B pACTBOPaX.



TeopeTnueckue 3HaHUS PAcCMATPUBAIOTCS HA OCHOBE SMIIMPUYECKHM IOJIYUYEHHBIX H
OCMBICIICHHBIX (DAKTOB, pPAa3BUBAIOTCS IIOCIENOBATEIIBHO OT OJHOIO YPOBHA K JIpyromy,
BBINOJIHASL (DYHKIUU OOBACHEHHS] W TMPOTHO3MPOBAHUS CBOWCTB, CTPOCHHUS M BO3MOXKHOCTEH
IIPAKTUYECKOr0 IPUMEHEHUS U MOJTYYCHHs U3y4acMbIX BEILECTB.

OcBoeHue mporpaMMmbl IO XHMMHHU CIIOCOOCTBYET (HOPMHPOBAHUIO NPEACTABICHUS O
XUMHYECKON COCTaBIAIOIIEH HAy4yHOHW KAapTUHBI MHpa B JIOTMKE €€ CHCTEMHOM HPUPOJBL,
LIEHHOCTHOT'O OTHOILIEHHUS K HAYYHOMY 3HAHUIO U METOJlaM I103HaHus B Hayke. M3ydueHne xummun
OPOMCXOOUT C MPUBJICUEHUEM 3HAHUM M3 paHee M3YyYEHHbIX Y4YEOHBIX IPEJAMETOB:
«Oxpyxaromuii Mup», «buonorus. 5—7 kinaccel» u «Pusuka. 7 Kjacc.

[Tpy n3yueHnH XMMHUN IPOUCXOJUT (POPMUPOBAHUE 3HAHUM OCHOB XUMHUYECKOM HAyKH Kak
00JaCTH COBPEMEHHOI'0 €CTECTBO3HAHUS, IPAKTUYECKON AESITEIbHOCTH YEJIOBEKA M KaK OJJHOTO
U3 KOMIIOHEHTOB MHUPOBOHM KyJbTYpbl. 3afaya y4eOHOIo IpeaMeTa COCTOUT B (OPMHPOBAHUU
CHCTEMBbl XUMHUYECKUX 3HAHUN — BaXHEUIHMX (DAKTOB, MOHSATUN, 3aKOHOB U TEOPETHYECKHX
IOJIOKEHUH, JIOCTYNHBIX OOOOIIEHUI MHPOBO33PEHUECKOrO XapakTepa, s3blka HaykKd, B
IPUOOIIEHNHU K HAyYHBIM METO/1aM [TO3HAHUS IIPU U3yYEHUH BEIIECTB U XMMUUYECKUX PEaKLUi, B
(GOopMHpPOBaHMM W pPa3BUTUM [103HABATEIbHBIX YMEHMH M MX HIPUMEHEHHU B Y4eOHO-
MIO3HABATEJILHON U y4eOHO-UCCIIE0BATEIbCKOMN 1EATEIbHOCTH, OCBOEHUH TPaBUil OE30M1aCHOTO
oOpalleHus C Bel[eCTBAMU B IIOBCEIHEBHON KU3HU.

[lpy W3y4eHWM XMMHU Ha YpOBHE OCHOBHOTO O0IIEro oOpa3oBaHUs BaXHOE 3HAYCHHE
nproOpenu Takue ey, Kak:

— (opMHpOBaHUE HMHTEIUIEKTYaJIbHO PA3BUTOM JIMYHOCTH, TOTOBOW K caMOOOpa30BAHUIO,
COTPYJIHUYECTBY, CAMOCTOSITEIbHOMY IPUHATHIO PEIIEHUHN, CIOCOOHOM aganTHpOBaThCs K
OBICTPO MEHSIOIIMMCS YCIIOBUSM JKU3HU;

— HallpaBJICHHOCTb OOYYEeHHs Ha CUCTeMaTH4ecKoe INpuoOlIieHne oOyJaromuxcs K
CaMOCTOSITEJIbHOM ~ IMO3HABaTEJIbHOM  JIEATENBHOCTH,  HAy4HbIM  METOJaM  IO3HaHUS,
(bopMHPYIOLIMM MOTHUBALIUIO U Pa3BUTHE CIOCOOHOCTEH K XUMUU;

— obecrieueHue YCIOBHM, CIIOCOOCTBYIOIIMX MPUOOPETEHHI0 OOYYarOIMMUCS OIbITa
pa3HoOOpa3HON AESTENbHOCTH, MO3HAHUS M CaMOIIO3HAHHUSA, KJIIOYEBBIX HABBIKOB (KIIFOUEBBIX
KOMIIETEHIIHI ), UMEIOIINX YHHUBEpPCAIbHOE 3HAUEHUE JUISl Pa3InYHbIX BUAOB JI€ATEIbHOCTH;

— (¢opmupoBanue o0uiel GyHKINOHAIBHON U €CTECTBEHHO-HayYHOU IPaMOTHOCTH, B TOM
quciae YMEHMH OOBSCHATH U OLICHWBATh SIBIECHUS OKPYXKAIOIIErO0 MHUpA, MUCHONb3Yys 3HAHUS U
OMBIT, TOJYYEHHbIE MPU HM3YYEHUH XUMHUHU, TNPUMEHATh MX IMpPU pELIeHUH MpoldjeM B
NIOBCEAHEBHOM KU3HU U TPYIOBOM JEATEILHOCTH,

— ¢opMupOBaHUE y O0YUYaIOIIUXCSI TYMaHUCTUYECKUX OTHOIICHHWM, TOHUMaHUs LIEHHOCTH
XUMHUYECKMX 3HaHUM Ui BBIPAOOTKM 3KOJOTMYECKH I€1eco00pa3HOro MmoBeneHus B OBITY U
TPYAOBON JEATEIBHOCTH B LENSIX COXPAHEHMS CBOETO 370POBbS M OKPYXaroLleW MpUPOJHON
Cpelibl;

— pa3BUTHE MOTUBAIMHU K 00YUYEHUIO, CIIOCOOHOCTEN K CAMOKOHTPOJIIO ¥ CAMOBOCITUTAHHUIO
Ha OCHOBE YCBOEHHs OOIIEYeIOBEYECKUX IEHHOCTEH, TOTOBHOCTH K OCO3HAaHHOMY BBIOOpY
npoduis U HaNpaBIEHHOCTH JJalbHEHIIero o0yyeHusl.

OO1ee 4nCIIO 4acoB, OTBEAEHHBIX Ui M3YYEHHUS XMMUU HAa YPOBHE OCHOBHOTO OOILEro
oOpa3oBanus, cocrapiusieT 170 yacos: B 8 kiacce — 102 yaca (3 yaca B HeJelN0), pacCIIUPEHHBIN
Kypc, B 9 kiacce — 68 yacoB (2 yaca B HEZIEIIO).

HpCI[J'IaFaCMHﬁ B IporpamMme 10 XHUMHHU IICPCUCHL IMPAKTUYCCKUX pa60T SABIIACTCA
PEKOMEHAATCIIBHBIM, YUYUTCIIb OCIacT BLI60p MPOBEACHUSA IMPAKTUYCCKUX pa60T 1 OIIBITOB C
y‘{éTOM HHAUBUAYAJIBbHBIX 0coOeHHOCTEH o6yqa10mnx05{, CIIMCKA 3KCIICPUMCHTAJIbHBIX BaﬂaHHﬁ,
npeajaracMbIixX B paMKax OCHOBHOT'O I'OCyJapCTBEHHOI'O 3K3aMC€HA 110 XUMUH.



YuuThiBas KOMIUICKTAIIMIO KaOWHETa XWMHH, MPEICTaBIAETCS IejecooOpa3HbiM B 8-9

KJIacCax MPOBOAUTH CICAYIOIICC KOJIUYCCTBO IMPAKTUUYCCKHUX W KOHTPOJIBbHBIX pa60T B 101
(Tabmuua 1):
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PA3JIEJI 2. INTAHUPYEMBIE PE3YJIbTATBI

JInyHOCTHBIE PE3YIIBTATHI

JIndHOCTHBIE pPE3yJabTaThl OCBOEHHUS MPOTPAMMBI OCHOBHOTO 0OOIIEro oOpa3oBaHHs
JIOCTUTAIOTCS B X0J1€ 00Y4EHMsI XUMUU B €IMHCTBE Y4€OHOM U BOCIMTATEIbHON JIEATEIbHOCTH B
COOTBETCTBUM C  TPAAUIMOHHBIMA  POCCUMCKUMHU  COLIMOKYJIBTYPHBIMU ¥  JIYXOBHO-
HPABCTBEHHBIMU IIEHHOCTSIMH, MPUHATHIMU B OOIECTBE MpaBUJIaMU M HOPMaMHU TOBEJIEHUS U
CHOCOOCTBYIOT MpoOIIeccaM CaMOITO3HAHMS, CAMOPA3BUTHUS M COLMAIM3ALINN 00YUarOIUXCS.

JInuHOCTHBIE pE3yJbTaThl OTPAXKAIOT TOTOBHOCTh OOYYArOIIMXCS PYKOBOACTBOBATHCS
CHUCTEMOM NO3UTHBHBIX LIECHHOCTHBIX OPMEHTALMi M PACIIMpPEHHE ONBITA ACSITEILHOCTH Ha €€
OCHOBE, B TOM YHUCJIE B YACTH:

1) naTpUOTHYECKOTO BOCITUTAHHS:

LIEHHOCTHOTO OTHOIIECHHSI K OT€YECTBEHHOMY KYJIBTYPHOMY, HCTOPUYECKOMY U HAYYHOMY
HACJIe/INI0, TIOHMMaHMs 3HA4YeHUs XMMHUYECKOHM HAayKH B JKH3HHM COBPEMEHHOro OOIIecTBa,
CIIOCOOHOCTH BJIAZIETh JOCTOBEPHOM MH(pOpMAIUEil O MepefaoBbIX JOCTUKEHHUSIX U OTKPBITHUSIX
MHUpPOBOH M OTEUECTBEHHON XMMMH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 yCTpoHCTBE
Mupa 1 oOlIeCTBa;

2) TpaXJIaHCKOTO BOCITUTAHHMS:

MIPEACTABIECHUS O COLMAIBHBIX HOpPMAaxX M IpaBUIaX MEKJIMYHOCTHBIX OTHOIIECHWH B
KOJIJICKTHBE, KOMMYHUKAaTUBHOW KOMIIETEHTHOCTH B OOIECTBEHHO TOJE3HOH, y4eOHO-
HCCIIEI0BATEbCKOM, TBOPUECKOU M IPYTUX BHUJIAX JEATEILHOCTH, TOTOBHOCTH K pa3HOOOpa3HOH
COBMECTHOHM JIeITEIbHOCTH MPU BBITOJHEHUH Y4eOHBIX, MIO3HABATENBHBIX 3aJ]1a4, BBIIIOJHEHUU
XUMHYECKHUX 3KCIIEPUMEHTOB, CO3/IaHUU YUE€OHBIX MMPOEKTOB, CTPEMJICHHS K B3aHMOIIOHUMaHUIO
¥ B3aMMOIIOMOIIM B TpOLECCE 3TOH y4yeOHOM AeATeNnbHOCTH, TOTOBHOCTH OLIEHHBATh CBOE
MOBEJICHUE W TOCTYIIKM CBOMX TOBApUIIEH C MO3ULMU HPABCTBEHHBIX M INPABOBBIX HOPM C
y4E€TOM OCO3HAHUS ITOCIIEACTBUH MIOCTYIIKOB;

3) LIEHHOCTH HAYYHOT'O MO3HAHUS:



MHUPOBO33PEHUYECKUE  NPEIACTABICHHUS O  BELIECTBE M  XMMHMUYECKOM  pEakluH,
COOTBETCTBYIOIINE COBPEMEHHOMY YPOBHIO Pa3BUTHS HAyKH M COCTaBIAIOIIME OCHOBY JUIA
NOHMMAaHHUA  CYIIHOCTM HAayyHOW KApTHHBI MHpa, NPEACTaBICHHUS 00  OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHs IIPUPOJBI, B3aUMOCBA3SIX YEJIOBEKA C IMPUPOJHOM CPENOH, O poJn
XUMHH B [IO3HAHUU 3TUX 3aKOHOMEPHOCTEN;

IIO3HABATEJIGHBIC MOTHUBBI, HAIIPABJICHHBIE HA IIOJIyYEHHUE HOBBIX 3HAHUM 10 XHMHH,
HEOOXoAuMBIE Ul OOBSCHEHHS HaOJIOJaeMbIX IPOLECCOB U SIBJICHUH, I0O3HABATEIILHOM,
MH(POPMALIMOHHOM U YUTATENbCKON KYJIbTYphl, B TOM YHCIIE HABBIKOB CAMOCTOSITEIbHON pabOThI
C y4e€OHBIMH TEKCTaMM, CIIPABOYHOH JMTEpPATypOd, NOCTYHMHBIMH TEXHHUYECKHMMH CpPEICTBAMHU
MH(POPMALIMOHHBIX TEXHOIOTUH;

UHTEpeC K OOyYCHHMIO M TO3HAHUIO, JIFOOO3HATEIBHOCTh, TOTOBHOCTh U CIIOCOOHOCTH K
caM000pa30BaHUI0, IPOCKTHONW M UCCIIEN0BATEIbCKONW AEATENIBHOCTH, K OCO3HAaHHOMY BBIOODY
HaNpaBJICHHOCTH M YPOBHs 00yUeHUs B JaJIbHEHIIEM;

4) hbopMupPOBaHHS KYJIbTYPbI 310POBBSI:

OCO3HAHHWE LEHHOCTH JKU3HHM, OTBETCTBEHHOI'O OTHOIIEHHS K CBOEMY 3/I0POBBIO,
YCTAHOBKM Ha 3[0pPOBbIM 00pa3 JKU3HU, OCO3HAHME IOCJIEACTBUH M HENPUATHE BPEIHBIX
NpUBBIUEK (YMOTPEOJICHHUsSI ANKOTOJsl, HAPKOTHKOB, KYPEHHs), HEOOXOAMMOCTH COOIIOICHUS
npaBuil 0€30IacHOCTU HpU OOpallleHMH ¢ XMMHUYECKHMMM BeELIeCTBaMU B OBITY U peajbHOMN
KU3HU;

5) TpyI0BOrO BOCIIUTAHHUS:

MHTEpEC K MPAKTUIECKOMY M3YUEHUIO Mpodeccuii u Tpyaa pa3TudHOro poJia, yBaXKEHHE K
TpyAy W pe3yibTaraM TpPYNOBOW NEATEIbHOCTH, B TOM 4YHCIE€ Ha OCHOBE IPUMEHEHUs
IPEIMETHBIX 3HAHUA 10 XUMHHM, OCO3HAaHHBIM BBIOOP HWHIAUBUAYAIbHONW TPaeKTOPUU
POJOJDKEHU O0pa30BaHUSI C YUETOM JIMYHOCTHBIX HHTEPECOB M CIIOCOOHOCTH K XUMHH,
OOIIECTBEHHBIX MHTEPECOB M MOTpeOHOCTEH, ycmemHoi npodecCHOHaIbHON AEATEIbHOCTH U
pa3sBUTHSI HEOOXOAUMBIX YMEHUH, TOTOBHOCTh aJallTUPOBATHLCS B IIPO(ECCHOHAIBHOMN Cpeie;

6) 9KOJIOrMYECKOr0 BOCITUTAHUS:

9KOJIOTHYECKHU 11eJ1IecO00pa3HOe OTHOIIEHUE K MPUPOJEe KaK UCTOYHMKY JKU3HU Ha 3eMiie,
OCHOBE €€ CYILECTBOBaHMS, MOHUMAHUE IIEHHOCTH 3JJ0pOBOro U Oe3omacHoro obpasza *KHU3HH,
OTBETCTBEHHOE OTHOUIEHHE K COOCTBEHHOMY (DHU3MUYECKOMY M TCUXMYECKOMY 310POBBIO,
OCO3HaHHE LIEHHOCTH COOJIIO/IEHUS MPaBUil O€30MacCHOTO MOBEACHUS IIPpU paboTe ¢ BEIIECTBAMU,
a TaK)KE B CUTYaLUAX, YTPOXKAIOIIUX 30POBbIO U KU3HU JIIOAEH;

CIIOCOOHOCTH MPHUMEHSTHh 3HAHUS, IMOJIydaeMble NPU H3YyYEHUM XUMHH, IS PelleHus
3a/1a4, CBSI3aHHBIX C OKPYKAIOIIEeW IPUPOAHON CPEIOi, sl TIOBBIIEHHUS YPOBHS dKOJIOTMYECKON
KYJIbTYpPbI, OCO3HaHUS INI00ATBHOTO XapakTepa 3KOJOTHYECKUX MPOOJIeM U MyTed MX pelieHus
IIOCPEACTBOM METOJIOB XMMHMH, YKOJIOTMUECKOTO MBILUICHUS, YMEHHsI PyKOBOJICTBOBATHCS UM B
ITO3HABATEJIbHON, KOMMYHUKATUBHOMN M COLMATIbHOM MPAKTHKE.

MetanpeameTHbIe pe3ynbTaThl

B cocraBe MerampeIMeTHBIX pPE3yJIbTaTOB BBIAEIAIOT 3HAYUMBIE U1 (HOPMHPOBAHUS
MHUPOBO33PEHUS OOILIEHAYYHbIe TOHATHS (3aKOH, TEOpHs, MPUHIMII, TUIOTE3a, (HaKT, CUCTEMA,
MIPOLIECC, IKCIIEPUMEHT U JAPYTOE.), KOTOPbIE UCIOJB3YIOTCS B €CTECTBEHHO-HAYYHBIX YUEOHBIX
npeaMeTax U MO3BOJISIOT Ha OCHOBE 3HAHMN U3 ATUX MPEAMETOB (OPMHUPOBATH NPEACTABICHUE O
LEJIOCTHOW HayyHOW KapTHMHE MUpa, U yYHUBEpCalbHblEe ydeOHble NeHCTBUS (T103HaBaTENbHbIE,
KOMMYHHUKATHBHbIE, PETyJISTHBHBIE), KOTOpbIE OOecrednBaoT (OpPMUPOBAHHUE TOTOBHOCTH K
CaMOCTOSITENIbHOMY TUIAHUPOBAHUIO M OCYIIECTBICHUIO YU€OHOU NeATEIbHOCTH.

[To3HaBarenbHbIe yHUBEpCATIbHbBIC YUeOHbIE NEHCTBUS

ba3oBrle mornueckme AeMCTBHUS:

YMEHMSI HCIOJIb30BaTh MPHUEMBI JIOTMYECKOIO MBIIUIEHUS IIPM OCBOEHUM 3HAHUMU:
pacKpbIBaTh CMBICI ~XMUMHMUYECKHX MOHATHHM (BBIACNATh MX XapaKTEpHbIE MPHU3HAKH,
yCTaHABJIMBATh B3aUMOCBA3b C APYTUMH MOHITHIMH), UCIOJIb30BATh MOHATHUS JJIs1 OOBICHEHUS
OTIENbHBIX (PAKTOB W SIBICHUN, BBIOMPATh OCHOBAaHUS M KpPUTEPUU IS KIacCHUPHUKAIUU



XUMHUYECKHX BEIIECTB M XMMUYECKUX PEAKIMHA, YCTaHABIMBATH IPHUUYUHHO-CIICACTBEHHBIE CBSA3H
MEXy 00BEKTaMH U3YYEHUSs, CTPOUTH JIOTHUECKUE PACCYkIEHUS (MHIYKTUBHBIE, J€TyKTUBHBIE,
110 QHAJIOTUH ), I€TaTh BBIBOJBI M 3aKIIIOYCHHUS;

yMEHUE NPUMEHATh B MpOLECCe MO3HAHUSA MOHATHS (IpeAMETHbIE M MEeTalpeIMEeTHbIE),
CHUMBOJIMYECKHE (3HAKOBBIE) MOJEIH, HCIOJb3yeMble B XHMHH, HPeoOpa3OBHIBATH MIMPOKO
IPUMEHSEMbIE B XUMHM MOJEIIbHBIC MPEICTaBICHUS] — XUMUYECKUI 3HAK (CUMBOJI 3JIEMEHTA),
XUMHU4Yeckass (GopMylna M ypaBHEHHE XHMHYECKOM peakuud — NpU pPElIeHHH Yy4eOHO-
[IO3HABATEJIBHBIX 33Ja4, C Y4ETOM OSTHUX MOJEIBHBIX [PEACTaBIECHUN BBIABIATE U
XapaKTepU30BaTh CYIIECTBEHHbIC MPU3HAKU H3YyYaeMbIX OOBEKTOB — XMMHYECKUX BEIECTB U
XMMHUYECKHX PEaKLui, BBIABIATH OOIIME 3aKOHOMEPHOCTH, NPUYMHHO-CIICACTBEHHBIE CBS3U U
IPOTHBOPEYHS B U3YYAEMBIX MPOLIECCAX U SABICHUSAX.

bazoBsle nccnenoBarenbckue qecTBUA:

YMEHHUE HCHOJb30BATh MOCTABJICHHBIE BOIPOCHl B KAa4eCTBE WHCTPYMEHTa IO3HAHUS, a
TaKKe B KadyecTBE OCHOBBI Ul (OPMHUPOBAHUS TMIIOTE3bl IO MPOBEPKE IPAaBUIBHOCTU
BBICKA3bIBAEMBIX CY)KICHUI;

npuoOpeTeHre OmbiTa MO IUIAHUPOBAHMIO, OPraHM3allid U MPOBEJICHHIO YYEHHYECKHX
IKCIIEPUMEHTOB, YMEHHE HAOI0OJaTh 32 XOJIOM TPOIIECCa, CAMOCTOATEIBHO IPOTHO3UPOBATH €T0
pe3yibTar, (opMyIHpoBaTh OOOOILIEHHS W BBIBOABI IO pe3yibTaTaM IPOBEIEHHOIO OIbITA,
MCCIIEIOBaHMSI, COCTABIIATH OTYET O MPOJICTaHHOM padoTe.

Pa6ota ¢ nuadopmanueii:

yMEHHUE BBIOUPATh, AHATH3UPOBATh U HHTEPIPETUPOBATH HH()OPMAIHIO PA3IMYHBIX BUI0B
U GOpM IIPEICTABICHUS, OTYyYAEMYIO U3 Pa3HbIX MCTOUHUKOB (Hay4HO-TIONYJISIpHAst IUTepaTypa
XUMHYECKOTO COAEp)KaHHWs, CIpPaBOYHbIE IMOcoOus, pecypchl HHTepHETa), KPUTHYECKU
OLIEHUBATh IPOTUBOPEUUBYIO U HEJIOCTOBEPHYIO HH(POPMAIIHIO;

YMEHHUE IPUMEHSTH Pa3IMuHbIe METOBI U 3aIIPOCHI MPH MOUCKE U 0TOOpe MHpOpMAIUU U
COOTBETCTBYIOLIMX JAHHBIX, HEOOXOAMMBIX JJISl BBIIOJHEHHS y4EOHBIX U IMO3HABATEIbHbIX 3aa4
OTIpPEeNIeIEHHOTO THUMA, MPHOOpPETEHHE OIbITa B 00JACTH WCIIOJIB30BaHUS HH(DOPMAITMOHHO-
KOMMYHHUKATHBHBIX TEXHOJIOTUH, OBJIaZICHUE KYIbTYPOH aKTUBHOI'O MCIIOJIb30BaHMS PAa3IUUHBIX
MIOWCKOBBIX CHCTEM, CaMOCTOSITEIbHO BBIOMpPATh ONTHUMAIBHYIO (OpMYy TpencTaBICHUS
UHPOPMALMU U WUTIOCTPUPOBATH peEIllaeMble 3a/laud HECIOKHBIMH CXEMaMH, JuarpaMMaMu,
apyrumu popmamu rpaduku ¥ UX KOMOUHAIUSAMU;

YMEHHUE HCMOIb30BaTh M aHAIU3UPOBaTh B Ipolecce y4yeOHOM M HcCiIe0BaTeIbCKON
NEeSITeTbHOCTH WH(POPMAIIHIO O BIHSHUH MPOMBIIIUIEHHOCTH, CEITBCKOTO XO35SHCTBA U TPAHCTIOPTa
Ha COCTOSTHHE OKpY’KaIoLIed MPUPOJHOM Cpeibl.

KoMMyHHKaTHBHBIE YHUBEPCATIbHBIE YICOHBIE ICHCTBHS:

yYMEHUsl 3agaBaTh BONpPOCH (B Xoie nauanora W (WIM) JAUCKYCCHH) IO CYLIECTBY
oOcyxmaemMoll Tembl, (HOPMYIHPOBATH CBOM NPEIIOKEHHUS OTHOCHUTEIFHO BBITIOJHEHUS
NpeI0KEHHOH 3a/1a4H;

YMEHUS TIPEACTABIISTh MOJTyYSHHbIE Pe3yIbTaThl TO3HABATEIBHON EATETHHOCTH B YCTHBIX
U THCBMEHHBIX TEKCTaxX; JeJlaTh MPEe3CHTALUI0 pPe3yJbTaToB BBINOJHEHUS XHMUYECKOTO
JKCIIEpUMEHTa (J1a00paTOPHOTO OMBITA, JAOOpPATOPHON PAOOTHI MO WMCCIIEIOBAHHUIO CBOMCTB
BEIIIECTB, YU€OHOI 0 MMPOEKTa);

YMEHUSI Y9eOHOTO COTPYTHHYECTBA CO CBEPCTHHKAMH B COBMECTHOH IMO3HABATEIHHON U
UCCIIE/IOBATEIbCKON JIEATENIbHOCTU NPH PEIICHHHM BO3HHUKAIOIIMX MpoOjeM Ha OCHOBE Yydéra
OoOLIMX HMHTEPECOB M COIJIacOBaHMS MNO3UIMI (0OCyXIeHHs, OOMEH MHEHHSMH, «MO3TOBBIE
HITYPMBI», KOOPJIMHAIIMS COBMECTHBIX JIEHCTBHIA, ONpeeNIeHe KPUTEPUEB MO OI[EHKEe KayecTBa
BBITIOJTHEHHOU PabOThI U IpyTHe).

PerynaruBHble yHUBepcaIbHbIE yueOHbIE EHCTBUS:

YMEHHUE CaMOCTOSITEIIFHO OMPEACIATh e NesITeIbHOCTH, IIaHUPOBATh, OCYIIECTBIIATS,
KOHTPOJMPOBAaTh M TPU HEOOXOAWMOCTH KOPPEKTHUPOBATh CBOIO JIEATENLHOCTh, BHIOMpPATh
HaubOosnee HS(PQeKTUBHbIE CHOCOOBI peleHus Y4eOHbIX M IO3HaBaTeNbHBIX  3ajad,



CaMOCTOATENIBHO COCTABJIATh WJIM KOPPEKTUPOBATH MPEMJIOKEHHBIA AITOPUTM JACHCTBUM IPHU

BBITIOJIHCHUH 3aJIaHU ¢ y4€TOM TMIOJyYCeHHUs] HOBBIX 3HAHWUH 00 H3ydaeMbIX OOBEKTAX —

BEILIECTBAX U PEAKUHUSIX, OLEHUBATh COOTBETCTBUE MOJYYEHHOIO PE3YbTaTa 3asABICHHOM LIEIIH,

YMEHHE UCIOJIb30BaTh U aHAJIM3UPOBATh KOHTEKCTHI, IIPE/1JIaraeéMbl€ B YCIIOBUU 3aIaHUH.

[IpenmeTHbIE pe3ynbTaThI

B cocraBe mnpeaMeTHBIX pe3yJabTAaTOB I10 OCBOCHHUIO O0S3aTEIBHOTO COJIEPIKAHMS,

YCTaHOBJICHHOTO JaHHOW (QenepanbHOil pabodeid TPOrpaMMoi, BBIICISIOT: OCBOCHHBIC

0o0ydJaronuMucs Hay4YHbIC 3HAHHUS, YMEHHsS M CIIOCOOBI JCHCTBUM, crenuduyeckue s

npeaIMeTHOW o0nacTu «XUMUS», BUIBI JCATCIBHOCTA IO TMOJIYYCHHIO HOBOTO 3HAHHUS, €T0

WHTEPIPETALNH, TPEOOPa30BAHUIO U TPUMEHEHHUIO B PA3JIMYHBIX YYCOHBIX M HOBBIX CHUTYaIIHSX.

K xoHmy oOydenwst B 8§ Kiacce MpPEeJAMETHBIC pe3yiabTaThl Ha 0a30BOM YpPOBHE OJIKHBI

OTpaXkaTh CHOPMUPOBAHHOCTH Y OOYJAFOIITUXCS YMECHHM:

- pacKpbIBaTh CMBICI OCHOBHBIX XHMHYECKHX MOHSTHH: aTOM, MOJIEKYJa, XUMHUYECKUN
3JIEMEHT, TMPOCTOE BEIIECTBO, CJIOXKHOE BEIIECTBO, CMeCh (OAHOpPOAHAS U
HEOAHOPO/HAsS), BAJICHTHOCTh, OTHOCHTENIbHAs aTOMHAs M MOJICKYyJIsIpHas Macca,
KOJINYECTBO BEIIECTBA, MOJb, MOJIApHAs Macca, MaccoBas JOJS XHUMHUYECKOrO
JJIEMEHTa B COCIWHCHHH, MOJIAPHBIH OO0BEM, OKCHJ, KHCIIOTa, OCHOBaHHUE, COJIb,
ANEKTPOOTPHUIATEILHOCTh, CTCIICHh OKHUCIICHHSI, XUMHYECKAasl peakius, Kiaccupurarus
peaKuii: peakuyi COCAMHEHUSI, PEAKIIUU PA3JI0KEHHUS, PEAKIIMU 3aMEILICHUS, PEAKIIUU
oOMeHa, 3K30- U SHAOTEPMHUUYECKUE PEAKITUH, TETUIOBOM 3PPEKT peakiuu, sSapo aToMa,
ANEKTPOHHBIA CIION aroma, aromMHas opOuTanb, paauyC aromMa, XUMHUYEcKas CBS3b,
MOJIsIpHAss W HEMOJSpHAs KOBAJEHTHAs CBSI3b, MOHHAs CBS3b, MOH, KaTHOH, AHHOH,
pacTBOp, MaccoBas 101 BelecTBa (IIPOLICHTHAsI KOHIICHTPAIIKS ) B paCTBOPE;

- WUIIOCTPUPOBATh B3aMMOCBS3b OCHOBHBIX XWMHYECKUX TMOHSATHM W TNPUMEHATH OSTH

TOHSITHS TIPU OMMCAHUU BELIECTB M UX MPEBPAICHUI;

UCIONIb30BAaTh XUMHYECKYI0 CHMBOJHKY [JJs COCTaBleHuss (opMmyn BEIIECTB U
YPaBHEHU XMMHYECKUX PEAKIIUI;

OTIpeeNATh BaJCHTHOCTh AaTOMOB DJJEMEHTOB B OHHApHBIX COCIUHEHHSX, CTEIEHb
OKHCJICHUSI DJIEMEHTOB B OWHApPHBIX COEIUHEHUSX, MPUHAJICKHOCTh BEIIECTB K
onpeAenéHHOMY KJaccy COeAMHEHW 1o QopMmynaMm, BHI XHUMHUYECKOW CBS3HU
(KoBasieHTHAsl ¥ MOHHAs) B HEOPTaHUYECKUX COCTUHECHHUSIX;

packpeiBaTh cMbich I[lepuoamueckoro 3akona JI. M. MeHneneeBa: HeMOHCTPUPOBATH
MOHUMaHHE MEePUOANYECKON 3aBUCHMOCTH CBOMCTB XMMHUYECKHMX 3JIEMEHTOB OT MX
nosioxkeHus B Ilepumonnueckoil cucreMe, 3aKOHOB COXPaHEHMsI MAacChl BEILECTB,
MOCTOSIHCTBA COCTABAa, aTOMHO-MOJIEKYJISIPHOTO YYEHHMsI, 3aKOHa ABOTaipo;

ONKCHIBATh W XapakTepuszoBaTh TaOmmuHylo Qopmy Ilepumomudeckoit cuctemsb
XUMHUYECKHUX DJIEMEHTOB: pazNuyaTh IMOHSATHS «IJIaBHas MoArpymnmna (A-rpymma)» u
«mmobounass moxarpynma (b-rpynma)», mansie ¥ OOJbIIHE TEPHOMBI, COOTHOCHUTH
0003HaueHMs, KOTOpble UMetoTcs B Tabnuue «llepuonuyeckas cucteMa XUMHYECKUX
anemeHToB [[. 1. MeHneneeBa» ¢ YMCIOBBIMH XapaKTEPUCTUKAMM CTPOCHHS ATOMOB
XUMHUYECKHX JJEMEHTOB (COCTaB M 3apsii sijapa, oOOIIee YHUCIO JIIEKTPOHOB U
pacnpe/iesieHre UX Mo 3JIEKTPOHHBIM CIIOSIM);

- KJIaCCU(QHUIIMPOBATh XUMUYECKUE 3JIEMEHThI, HEOPraHMYECKHE BEIIECTBA, XUMHYECKHE
peakuuu (110 YMCIy M COCTaBy Y4YacTBYIOIIMX B PEAKIUH BELIECTB, IO TEIUIOBOMY
dbdexry);

- XapaKTepu30BaTh (OMMCHIBATh) OOIIME XHUMHUYECKHE CBOWCTBA BELIECTB PA3IUYHBIX
KJIACCOB, IOATBEP)KJas ONUCAHWE IpUMEpaMU  MOJIEKYJSIPHBIX  YpaBHEHHU
COOTBETCTBYIOIIMX XUMUYECKUX PEAKLIUN;

- IPOTHO3UPOBATh CBOMCTBA BEILECTB B 3aBUCUMOCTH OT MX KAaue€CTBEHHOI'O COCTAaBa,
BO3MOKHOCTHY IIPOTEKAHUSI XUMHUYECKUX MPEBPALIEHUI B PA3JIMYHBIX YCIOBUSAX;



- BBIYUCTh OTHOCUTCIIbHYIO MOJICKYJIAPHYIO WU MOJIAPHYHO MACChl BCIICCTB, MACCOBYIO

JIOJTII0 XUMUYECKOTO0 3JIeMEHTa o (opMylie COeIMHEHHsI, MaCCOBYIO JIOJIIO BEIIECTBA B
pacTBOpE, MPOBOJAUTH PACUETHI [0 YPABHEHUIO XUMHUUYECKON PEAKIINY;

- IPUMCHATH OCHOBHBIC OIICpalun MBICIUTEIbHON JACATCIIBHOCTH — aHalli3 M CHHTC3,

CpaBHEHHUE, 0000IICHHE, CUCTEMATU3AIINIO, KIIaCCU(PUKAIIUIO, BBISIBICHUE TPUINHHO--
CIEACTBEHHBIX CBSI3€M — ISl M3Y4YEHUs CBOWCTB BEIIECTB M XUMHYECKHX PEAKIUU,
€CTECTBEHHO-HAY4YHbIE METOJIBI MO3HAaHUA  —  HaONIOJeHue, HU3MEpEeHue,
MO/IETUPOBAHUE, SKCIIEPUMEHT (PEAJIbHBIN U MBICIICHHBIH);

- CJICAOBAaTh IIpaBUWJIaM  I10JIb30BaHUA XHUMHYECKOH HOCYI[OI‘/'I n J'Ia60paT0pHBIM

00OpyZOBaHUEM, a TaK)Ke MpaBWJIaM OOpalleHHsI C BEIIECTBAMH B COOTBETCTBHH C
MHCTPYKUHUSMHU MO BBIIOJHEHUIO JIA0OPATOPHBIX XUMUYECKUX OIMBITOB IO MOJTYYSHHIO
U coOMpaHuIo ra3000pa3HBIX BEHIECTB (BOAOpPOJAA M KHUCIOPOJA), MPUTOTOBICHUIO
PacTBOPOB ¢ OIpeneaHHON MaccoBOM JoJiell pacTBOPEHHOIO BEIIECTBA, IIAHUPOBATh
U IIPOBOAUTH XUMHUYECKHE 3KCIEPUMEHTHI 110 PACIIO3HABAHUIO PACTBOPOB ILETIOUYEH U
KHCIIOT C IOMOIIbIO HHAUKATOPOB (JIaKMYC, peHoadTalenH, METHIIOPAHXK U JPyTHe).

K koHiy obydeHus B9 kiacce nmpeiMeTHbIE pe3yibTaThl Ha 0a30BOM YpPOBHE JIOJIKHbI
OTpakaTh CHOPMUPOBAHHOCTH Y O0OYUAIOIIMXCS YMEHU:

- paCKpbIBaTb CMBICJI OCHOBHBIX XWMHYCCKUX MOHATHH: XUMHWYECKHH DJICMEHT, aTOM,

MOJIEKYJIA, NOH, KATUOH, aHUOH, IIPOCTOE BELIECTBO, CI0KHOE BEIIECTBO, BAJICHTHOCTB,
EKTPOOTPHULIATEIBHOCTD, CTENEHb OKUCIICHUS, XUMHUYECKAs PEaKLMs, XUMUYecKas
CBSI3b, TETUIOBOM A (EKT peakuuu, MOJIb, MOJISIPHBIA 00BEM, PacTBOP, DIEKTPOJIUTH,
HERJICKTPOJIUTHI, 3JIEKTPOJIMTHYECKAs JAUCCOLMAIMs, PpPEeakUud HOHHOro OOMeHa,
KaTaJn3aTtop, XWMHUYECKOe paBHOBECHE, OOpaTUMble W HEOOpaTUMbIE pPEaKIIWH,
OKHUCJINTEIbHO-BOCCTAHOBUTENIBHBIE ~ PEAKLUH,  OKUCIUTENb,  BOCCTAaHOBUTEIIb,
OKHCJICHHE W BOCCTAaHOBJICHHE, aJUIOTPONHs, aM(OTEPHOCTb, XHWMHUYECKasi CBS3b
(KoBaJIeHTHasi, HWOHHAs, METAJUINYECKas), KPUCTAUIMYECKas pemeETka, Koppo3us
METaJUIOB, CIUIABBI, CKOPOCTb XUMHYECKOM pEeaKkluH, MpeAesIbHO JOIyCTUMAas
koHueHTpauus [1/IK BemecTsa;

HWIUTIOCTPUPOBATE B3aMMOCBA3b OCHOBHBIX XHUMHWYCCKUX MOHATUN H MNPUMCHSATL 3THU

ITOHATHUS ITPU ONMCAHUY BEIIECTB U UX NPEBPALICHUN;

HCIIOJIB30BATh XHUMHUYCCKYIO CHMBOJIMKY [JIsI COCTaBJICHUA (bOpMy.]'I BCOICCTB H

YPaBHEHUN XUMUYECKUX PEAKIINN;

OnpeacIsATL BAJICHTHOCTD U CTCIICHL OKUCIICHUA XUMHWYCCKUX DJICMCHTOB B COCANHCHUAX

pa3IM4YHOrO COCTaBa, IPUHAIICKHOCTh BEIIECTB K OINPENEIEHHOMY  KJlaccy
coeuHEeHH 10 (QopmynaM, BHUJ XUMHUYECKOHW CBsI3M (KOBaJeHTHas, WOHHAasi,
METaJIJINYecKasl) B HEOPraHWYEeCKUX COEAMHEHHUAX, 3apsii HOHA MO XUMHYECKON
dbopmyne, xapakTep Cpellbl B BOJHBIX PACTBOpPaX HEOPTaHUYECKHX COCAUHEHHM, THII
KPUCTAJUIMYECKON PEIIETKU KOHKPETHOTO BEILIECTBA;

packpsiBaTh cMmbica [lepuoandeckoro 3akona [I. 1. MeHneneeBa u 1IeMOHCTPUPOBATH €0

MIOHMMAaHMEe: ONHUCHIBATh M XapaKTepu3oBaTh TabauuHyo ¢opmy Ilepuoanyeckoit
CUCTeMbl XMMMUYECKHUX OJJIEMEHTOB: pa3jinyaTh MOHATUS «rJaBHas noiarpynmna (A-
rpynmna)» u «mnobouynas mnoxarpynmna (b-rpymma)», manele U OosiblIME NEPUOJIBI,
COOTHOCUTh O0O3HAuYEHMs, KOTOpble HMEIOTCA B NEPUOAMYECKON Tabmuue, ¢
YHCJIOBBIMUA XapAaKTEPUCTUKAMU CTPOEHUS aTOMOB XMMHMUYECKHUX JIEMEHTOB (COCTaB U
3apsj Aapa, o0Iiee YUCIO 3JIEKTPOHOB U pacHpeesIeHUe UX 10 3JIEKTPOHHBIM CIIOSIM),
OOBSICHATH O0OIIMEe 3aKOHOMEPHOCTH B W3MEHEHHHM CBOWCTB OJJIEMEHTOB U UX
COEIMHEHMI B Ipeenax MaJlbIX NMEePUOJ0B U TIABHBIX MOJTPYII C YYETOM CTPOCHHS
UX aTOMOB;



KJIacCu(UIUPOBaTh XMMUYECKHE AJIEMEHTHI, HEOPraHWYECKHE BEIIECTBA, XMMHUYECKHUE
peakuuu (IO YHCIy M COCTaBy Y4YacTBYIOIIMX B PEAKIMHM BEUIECTB, MO TEIJIOBOMY
3¢ eKTy, 10 U3MEHEHHUIO CTETICHEeH OKUCICHHSI XUMUYECKHUX 3JIEMEHTOB);

XapakTepu3oBaTh (OMHUCHIBaTh) OOIMME W CHEHU(PHUECKHE XHMUYECKHE CBOICTBA
IIPOCTBIX M CJIOKHBIX BEIIECTB, MOATBEPXKAAs ONMCAHNUE IPUMEPAMU MOJICKYJISIPHBIX U
HMOHHBIX YPaBHEHUN COOTBETCTBYIOIIUX XUMUYECKUX PEAKLUI;

- COCTaBJIATh YPAaBHEHUS ICKTPOJUTUYECKOW NUCCOLMALMU KUCIOT, IIEJ04Yed U COJeH,
MIOJTHBIC M COKpAIIEHHBIC YPAaBHEHUS pPEeaKUUi MOHHOTO OOMEHa, YpaBHEHUS peaKiuii,
MIOATBEPXKJAIOIIUX  CYIIECTBOBAHME TE€HETUYECKOW CBSA3M MEXIY BELECTBAMU
Pa3IMYHbIX KJIACCOB;

- PacKpbIBaThb CYUIHOCTb OKHCJIMTEIbHO-BOCCTAHOBUTEIBHBIX PEAKLMUH IOCPEICTBOM

COCTaBJICHUs 3JIEKTPOHHOTO OajlaHCca ATUX peaKLuii;

IIPOrHO3MPOBATh CBOMCTBA BEIIECTB B 3aBHUCHUMOCTH OT MX CTPOEHHUS, BO3MOXXHOCTHU
IIPOTEKAHNS XMMUYECKUX MPEBPAILECHUN B PA3JINYHBIX YCIOBUSAX;

- BBIUUCIISITH OTHOCUTEIBHYIO MOJIEKYJSPHYIO M MOJISIPHYKO MaccChl BEIECTB, MacCOBYIO
JOJII0 XUMUYECKOTO JIEMEHTa N0 (hopMyrie cOeqMHEHHsI, MaCCOBYIO JIONIIO BEIECTBA B
pacTBope, NPOBOJUTH PACUYETHI 10 YPABHEHUIO XMMUYECKON PEaKIINH;

coONoIaTh ~ NpaBWiIa  TOJNB30BAaHUS  XMMHUYECKOH TOCYyIOM ¥ J1abOpaTOpHBIM
o0Opy/Zl0BaHUEM, a TaKXKe IpaBUiIa OOpallleHUs C BEIECTBAMU B COOTBETCTBHM C
MHCTPYKUHUSMHU IO BBIIOJHEHUIO JIA0OPATOPHBIX XUMUYECKUX ONBITOB I10 MOIYYEHHIO
1 cOOMpaHMIO ra3000pa3HbIX BELUIECTB (aMMHUAaKa M YIJIEKHCIIOro rasa);

IIPOBOAMTH pEaKLUH, NOATBEP)KIAIOIINE KaueCTBEHHBIM COCTaB PA3JIMYHBIX BEIIECTB:
pacro3HaBaTh OINBITHBIM IyTEM XJIOpHI-, OpoMHI-, MOIAUI-, KapOoHat-, docdar-,
CHJIMKAT-, Cyiab(aT-, THUIPOKCUA-UOHBI, KATHOHbl aMMOHHS U HOHBI HM3y4YEHHBIX
METaJIJIOB, IPUCYTCTBYIOIIME B BOAHBIX PACTBOPAaX HEOPraHMUECKUX BEIIECTB;

- IPUMEHSTh OCHOBHBIEC OIE€pAallUU MBICIUTENbHON JAEATEIIBHOCTH — aHAJIU3 U CHUHTE3,
CpaBHEHHE, 0000IEeHNEe, CHCTEMAaTU3allMI0, BbBISBICHUE MPUYUHHO-CIIEICTBEHHBIX
CBS3€M — I M3Y4YEHMsI CBOWCTB BEIIECTB M XMMMUYECKHUX PEAKIMH, €CTECTBEHHO-
Hay4yHble METOJbl [O3HAHUS — HaONIO/IEHHWEe, W3MEPEHHEe, MOJECIUPOBAHUE,
HKCHEPUMEHT (peasibHbI U MBICICHHBIH).

PA3JEJI 3. COOEP) KAHUE TEM YYEBHOI'O KYPCA
8 Kiacc

[TepBoHaYAIEHBIC XUMUYECKHE TIOHSATHS

[Ipenver xumuu. Ponb XUMHHM B JKU3HM YelOBeKa. XUMHUS B CUCTeMe HayK. Tema u
BemecTBa. dusnueckne CBONCTBAa BENMIECTB. ArperatHoe cOCTostHuE BemiecTB. [loHsiTHe O
MeTOJIaX MO3HaHus B XUMHUU. YucThie BemecTBa U cMmecu. CiocoObl pa3ieieHus cMecei.

ATOMBI W MOJIGKYJbI. XHMHYECKHE JJIeMEHTh. CHUMBOJIBI XHMHUYECKHUX DJIEMCHTOB.
[TpocTeie U ClIOKHBIE BElIeCTBa. ATOMHO-MOJIEKYIIIPHOE yUEHUE.

Xumudeckass ¢dopmysna. BaleHTHOCTP aTOMOB XHWMHYECKHX JJIEMEHTOB. 3aKOH
MOCTOSTHCTBA cocTaBa BemecTB. OTHOCUTENbHAsE aTOMHast Macca. OTHOCUTENbHASI MOJICKYIISIpHAst
Macca. MaccoBast 10JI1 XUMHYECKOTO 3JIEMEHTA B COCIMHCHHUH.

KonmnuectBo BemectBa. Monb. MomnsipHas macca. B3anMOCBsI3b KONIWYECTBa, MAcChl U
YHCIIa CTPYKTYPHBIX €IHHHUII BenecTBa. Pacd€Tel o hopMyraM XMMHUYECKHX COCTUHCHHM.

Ousnyeckue M XUMHYECKHUE SIBJICHHsS. XUMHUYecKas peakuus U e MpPU3HaKh. 3aKOH
COXPAHECHHS MACChl BEIIECTB. XUMHUYECKHe ypaBHeHHS. Kiraccudukanmss XUMUYIECKUX peakIuit
(coenMHEHUS, PA3IOKESHHUSI, 3aMEIIIEHUS, OOMEHA).

XHUMHUYECKUH IKCIIEPUMEHT:

3HAKOMCTBO C XMMHYECKOHW MOCYJ0M, MmpaBmwiiaMu paboThl B jaboparopuu U mpuéMaMu
oOpareHusi ¢ J1abOpaTOpHBIM O0OpPYAOBAaHUEM, M3YYCHHE M ONMUCAaHUE (DU3UYECKUX CBOMCTB



00pa3I10B HEOPraHWYECKUX BEIIECTB, HAOMI0IeHne (U3HUECKUX (TIJIaBJICHHE BOCKA, TassHUE JIbJIa,
pacTupaHue caxapa B CTYyINKe, KHTIEHUE M KOHJEHCAlUsl BOJbl) U XUMHUYECKUX (TOPEHHE CBEYH,
MPOKAIMBAHKUE METHOM MPOBOJIOKH, B3aUMOJICHCTBUE Mela ¢ KUCJIOTOMN) SIBICHUH, HAOII0/IeH e
U ONHCAaHWE [PU3HAKOB [MPOTEKAHHWA XUMHUYECKHX peakuud (pasfokeHue caxapa,
B3aMMO/ICHCTBHE CEPHOW KUCIOTHI C XJIOpUAOM Oapusi, pasioxenue ruapokcuna meau (1) mpu
HarpeBaHuu, B3auMojeicTBue jxene3a ¢ pactBopoMm coiu meau (II), uzydenme cmocoOoB
pa3esieHusT CMECeil: ¢ MOMOIIBI0 MarHuTa, (QUIHTPOBAHHE, BHIAPUBAHUE, JIUCTUILISALINS,
xpomaTtorpadus, TMpoOBeIEHHWE OUYMUCTKA TMOBAPEHHON COJM, HAONIOJICHHE U ONHCAHUE
pEe3yNbTaTOB IPOBEIACHUS OIBITA, WUIIOCTPUPYIOLIETO 3aKOH COXPAHEHMsSI MAcCChl, CO3JaHUE
MoIesIeld MOJIEKYII (ITapOCTEPIKHEBBIX ).

Baxwuelime npeactaBUTeNId HEOPraHUYECKUX BEILIECTB

Bo3nyx — cMech ra3zoB. CocrtaB Bo3ayxa. Kuciopox — 3jeMEHT M NPOCTOE BELIECTBO.
Haxoxaenne kucinopona B npupoje, Gu3ndecKue U XMMHUECKHE CBOMCTBA (PEeaKIuu TOpeHus).
Oxcupnpl. Ilpumenenue xkucnopoma. CrnocoObl MONydeHHUsI KucCiIopojga B Jjaboparopuu u
MPOMBINICHHOCTH. KpyroBopoT kuciopona B mpupoje. O30H — alloTporHass MOAM(PUKAIUS
KHCIJIOPO/Ja.

TermnoBoil 3¢ (eKkT XUMHUECKOW peaklIuu, TEPMOXHMHYECKHE YpaBHEHHs, 3K30- U
SHIOTEPMHUUYECKHE peakuuu. TOIUIMBO: yroib W MeETaH. 3arpsi3HEHHE BO3/yXa, YCUJICHUE
NapHUKOBOTO P QeKTa, pa3pyluIeHne 030HOBOTO CIIOS.

Bonmopoa — »nemMeHT M mnpoctoe BemiecTBO. HaxoxaeHue Bomopoaa B IPHUPOE,
¢duznyecKkue 1 XMuMHUYECKHE CBOMCTBA, IPUMEHEHHE, CLIOCOOBI oyyeHus. Kuciaotel u conu.

Monsipablii 00bEM ra3oB. PacuéTel 0 XUMUYECKUM YpaBHEHHSIM.

®usnueckue cpoiicTBa BOoAbl. Boma kak pactBoputrens. PactBopbl. Hacelmennsie u
HEHACBIIIEHHbIE pacTBOpbl. PacTBopuMOCTh BellecTB B Boje. MaccoBas [0yl BellecTBa B
pactBope. XuMHYeCKHUe CBOMCTBAa BOJbl. OcHOBaHUs. Poiib pacTBOPOB B MPUPOJE U B KU3HU
yenoBeka. KpyroBopor BoOAbl B mpupoje. 3arpsi3HEHUE MPUPOJAHBIX BoA. OXpaHa M OYMCTKA
MPUPOTHBIX BOJI.

Knaccudukanus Heopranmdeckux coeauneHuidt. Oxcunpl. Kiaccudukanus OKCHIIOB:
coJyieoOpa3yrorire (OCHOBHBIE, KUCTOTHBIE, aM(OoTepHBIC) U HecoeoOpazytomue. Homenknarypa
OKCUJI0B. DU3NUYECKHE U XUMUYECKHE CBOMCTBA OKCHIOB. [lonmyyeHue okcuaos.

OcHoBanus. Knaccudukanuss ocHoOBaHWN: WIENOYM UM HEPACTBOPUMBIE OCHOBAHMS.
Homenxknarypa ocHoBanuii. dusznueckue M XMMHYECKHE CBOMCTBA OCHOBaHui. [lomyduenue
OCHOBaHUM.

Kucnoter. Knaccuduxamnus kucnor. Homenknarypa kucinot. @usndeckue U XUMHUECKUE
cBoiicTBa kucaot. P akruBHoctr metauioB H. H. bekerosa. Ilonyyenue Kucior.

Comu. Homenknatypa coiseid. @u3znueckue U XUMHUUYECKHe cBoicTBa conei. [lomydyenue
COJIEH.

['eneTnueckasi CBA3b MEXKIYy KJIACCAMH HEOPTAaHUYECKUX COCTMHEHUM.

XHUMHUYECKUH DKCIIEPUMEHT:

KaueCTBEHHOE OMpeeNieHHue COJepKaHusl KUCIOpoJa B BO3AyXe, MOIyYeHHEe, COOMpaHue,
pacro3HaBaHME€ M HM3y4€HHE CBOMCTB KHUCIOpOJa, HAONIOJACHHE B3aUMOJIEHCTBUS BEIIECTB C
KHCIIOPOJIOM U YCIIOBHSI BO3HUKHOBEHUS W TMpEKpallleHus ropeHus (Mokapa), 03HaAKOMIIEHUE C
o0Opa3liaMu OKCHJOB M ONUCAaHHE MX CBOICTB, MOJy4YeHHE, COOMpaHUE, pacro3HaBaHUE U
M3YYEeHHE CBOWCTB BoAOpoaa (TopeHue), B3auMojneicTBue Bojopona c¢ okcuaom wmemu (I0)
(BO3MOXHO HCTIOJB30BaHUE BUEOMATEPHAIIOB), HAOMIOAECHHE 00pa3IOB BEIIECTB KOJUIECTBOM
1 Monb, HccaenoBaHUE OCOOCHHOCTEH PACTBOPEHUS BEIIECTB C Pa3IMYHON pPacTBOPUMOCTHIO,
IIPUTOTOBJIEHUE PACTBOPOB C OINPEAEIEHHOM MacCOBOM JOJEH pacTBOPEHHOIO BEIIECTBA,
B3aMMOJICHCTBHE BOJABI C MeTalUlaMH (HAaTpueM M KajbllueM) (BO3MOXKHO HCIOJBL30BaHUE
BUJICOMaTEpHUAJIOB), HCCIEAOBAHUE OOpPa3Il0B HEOPraHUYECKUX BELIECTB Pa3IMUHBIX KJIACCOB,
HAOIIO/IEHUE M3MEHEHUS OKPAaCKH WHAMKATOPOB B PACTBOpPAxX KHCIOT U IIENIOYeH, M3ydeHHe
B3aumoeicTBuss okcuga meau (II) ¢ pacTBopoM cepHOM KHCIOTHI, KHUCJIOT C MeETaUIaMH,



peakuyii HEWTpalIu3alMH, IIO0JIy4YCHHE HEpPaCTBOPUMBIX OCHOBAHMM, BBITECHEHUE OJHOIO
MeTajula IpyruM U3 pacTBOpa COJIM, PEIICHNUE SKCIEPUMEHTANIBHBIX 3aJa4 110 TeMe «BaxHenmme
KJIACChl HEOPTaHUYECKUX COCTUHEHUI.

Ilepnonnueckuit 3akoH u Ilepmoamueckas cucrema Xxumuyeckux osnemeHtoB J[. H.
MenneneeBa. CrtpoeHue aToMoB. XuUMHYECKasi CBsi3b. OKHCIUTEIbHO-BOCCTAHOBUTEIHHBIC
peakuuu

[lepBrle TOMBITKA KIACCU(PUKANNUKA XUMHUYECKUX OdJieMeHToB. [loHsATHE O Tpymmax
CXOJHBIX 3JIEMEHTOB (IIE€JIOYHBIE U IMIETOYHO3EMENbHBIE METAJUIbI, TaJOreHbl, HHEPTHBIE Ta3bl).
DJeMEeHTBI, KOTOpbIe 00pa3yIoT aM(OTepHBIE OKCUIBI 1 THAPOKCHUJIBI.

[lepuonnueckuit 3akoH. Ilepmoanueckas cucrema xumuyeckux »saemeHtoB J[. .
MengeneeBa. KopoTkomepuonnas u anmuHHonepuogHas ¢opmbl [leprogudeckoid CHUCTEMBI
xumudeckux snemeHToB J[. M. MenneneeBa. Ilepuonbsl u rpynmbl. DuU3NUECKUd CMBICT
MOPSIIKOBOTO HOMEPA, HOMEPOB MEPUO/IA U TPYIIIIBI JIEMEHTA.

Ctpoenne aromoB. CoctaB aroMHbIX saep. MW3ortombl. nektponbl. CTpoeHue
AIIEKTPOHHBIX 000JI0YEK aTOMOB MEpBBIX 20 XUMUYECKHX dIeMeHTOB [leproaudeckoil CHCTeMbI
. W. MengeneeBa. XapakTepUCTHKa XHMHYECKOTO 3JEMEHTa IO €ro IOJIOKEHUIO B
Ilepnonnueckoi cucreme /1. 1. Menneneena.

3aKOHOMEPHOCTU U3MEHEHHUS paguyca aTOMOB XUMHUYECKHUX 3JIEMEHTOB, METAJUIMYECKUX U
HEMETaJUIMUYECKUX CBOMCTB MO IPYIIaM U MEPUOIAM.

3nauenue [lepuognueckoro 3akona u Ilepuoguyeckoil CUCTEMbI XUMHUYECKUX 3JIEMEHTOB
JUISl pa3BUTHS HayKH U npakTuku. J[. . Mennenees — y4€HbIl U IpakJaHUH.

Xumuueckas CBS3b. KoBanentnas (monsipHas u HEMOJISIpHAsT) CBS3b.
DIIEKTPOOTPULIATETLHOCTh XUMHYECKUX 3JIeMEHTOB. MoHHas CBs3b.

Crenenb  okucinenus. OKUCIUTENbHO-BOCCTAHOBUTENbHBIE  peakuuu. IIpouecchbr
OKHUCJICHUS U BOCCTAaHOBJICHUS. OKUCIUTENN U BOCCTAHOBUTEIIH.

XUMHUYECKUHN IKCIIEPUMEHT:

u3ydeHue oO0pas3loB BEIIECTB METAUIOB M HEMETAJJIOB, B3aWMOJCHCTBHE THUIPOKCHIA
LMHKAa C pacTBOpamMu KUCIOT W IIEJIOYEl, MIPOBEACHHUE OIBITOB, WILIIOCTPUPYIOIIUX MPUMEPHI
OKHCITUTEIHHO-BOCCTAHOBUTENBLHBIX PEAKIMK (rOpeHre, Peakiluy pa3ioKeHHs], COSTUHEHN).

MexnpenMeTHbIe CBSI3U

Peanuzanusi MeXIIpeAMETHBIX CBSI3€H MPH M3YYCHHH XUMHH B 8 KJIaCCE€ OCYIIECTBIISIETCS
yepe3 HCMIOJIb30BAaHUE KaK OOIIMX eCTEeCTBEHHO-HAYYHBIX TMOHATHH, TaK ¥ TOHSTHH,
SIBJISTFOIITUXCSI CACTEMHBIMH JIJIS1 OT/ICITbHBIX MPEMETOB €CTECTBEHHO-HAYYHOTO [IUKJIA.

OO0mue ecTecTBEHHO-Hay4YHbIE MOHATHS: HAY4YHBIH (DaKT, THIOTE3a, TEOPHs, 3aKOH,
aHajgu3,  CHUHTE3,  Kilaccuukanus,  MEePUOJAUYHOCTh,  HAOMIOJIEHHWE,  DKCIIEPUMEHT,
MO/ICJINPOBAHUE, U3BMEPEHUE, MOJIEIIb, SIBIICHUE.

®dusnka: Marepus, aroMm, OdJEKTPOH, TMPOTOH, HEUTPOH, HOH, HYKJIHUJ, H30TOIIHI,
pPaZMOaKTUBHOCTb, MOJIEKYJNa, JJIEKTPUUYECKUN 3apsl, BEIIeCTBO, TeNO0, O00BEM, arperaTHoe
COCTOSIHME BEIEeCTBa, ra3, (U3UYECKHE BEIUYHMHBI, CAMHHUIIBI U3MEPEHUs, KOCMOC, TUIAHETHI,
3BE361, ComHIIE.

buonorus: ¢porocunTes, npixanue, 6uocdepa.

['eorpadus: armocdepa, rtuapochepa, MHHEpPAIbl, TOPHBIE TMOPOIBI, TOJE3HBIC
HCKOITaeMble, TOTUIUBO, BOJAHBIE PECYPCHI.

9 kiacc

BemecTtBo n xumMudeckas peakiims

Ilepuonnueckuii 3akoH. llepmoamyeckass cucrema xumuueckux a3nemeHto . H.
MenneneeBa. CTpoeHne aroMOB. 3aKOHOMEPHOCTH B HW3MEHEHUM CBOMCTB XHWMHYECKHX
AJIEMEHTOB NEPBBIX TPEX MEPUOMAOB, KalMs, KalblMUs M UX COEAMHEHUN B COOTBETCTBHM C
MOJIOKEHUEM AJIEMEHTOB B [lepronyeckoit cucteme U CTpOEHUEM WX aTOMOB.



CrpoeHue BemiecTBa: BHJIbI XUMHYECKOW CBS3M. THUIBI KPUCTAIUIMUECKUX PEHIETOK,
3aBHCHMOCTb CBOMCTB BEHIECTBA OT THIIA KPHUCTAJUNIMYECKOW PEMIETKM M BHJA XMUMHYECKON
CBSI3H.

Knaccugukanus ¥ HOMEHKIaTypa HEOpPraHMYECKHX BEIIEeCTB. XHUMHUYECKHE CBOMCTBA
BEULIECTB, OTHOCSIIMXCS K Pa3jMYHBIM KjaccaM HEOPraHWYECKUX COEIMHEHHM, IeHeThdecKas
CBSI3b HEOPTaHUYECKHUX BELICCTB.

Knaccugukarus XUMUYECKAX PeaKkIuil Mo pa3IudHbIM MpHU3HAKaM (IO YUCIY U COCTaBYy
YyYacTBYIOUIMX B peakUUH BEUIECTB, MO TeIIoBOMY 3(dekTy, Mo H3MEHEHHIO CTeneHen
OKHUCJICHUSI XUMUYECKUX DJIEMEHTOB, 10 OOpAaTUMOCTH, IO YYACTHIO KaTalu3aropa). JK30- U
SHJOTEPMHUUYECKHE PEAKIIMH, TEPMOXUMHUYECKUE YPABHEHUS.

[TonsiTne o cxopoctu XuMU4eckoi peakiuu. [lonstue 06 0OpaTUMBIX M HEOOPATUMBIX
XUMHUUYECKHX peakuusax. [loHATHE O TOMOreHHBIX M TeTEepOreHHbIX peakuusx. Ilonstue o
karanuze. lloHarne o XxumuueckoM paBHOBecUU. DakTOpbl, BIHAIOIIME HA CKOPOCTh
XUMHUYECKOU PEAKIMH U IOJIOKEHNE XUMUYECKOTO PaBHOBECHS.

OKHUCIUTENBHO-BOCCTAHOBUTEIIBHBIE PEAKIMH, SJICKTPOHHBIA OanaHC OKUCIUTEIHHO-
BOCCTAaHOBUTENIBHON peakuuu. CocCTaBlIeHUE YpaBHEHHUH OKHUCIUTEIBbHO-BOCCTAHOBUTEIBHBIX
peaknuii ¢ UCIOIb30BaHUEM METOIA IIEKTPOHHOTO OaaHca.

Teopus 2NEKTPOIUTHUECKON IUCCOLMALNU. DJIEKTPOJIUTHI U HEIIEKTPOIUThl. KaTHoHBI,
AQHUOHBI. MexaHu3M JAMCCOIMAallMM BELIECTB C pPa3jIMYHbIMU BHJAMU XHUMHUYECKOH CBS3U.
Crenenp qucconnanuu. CuiabHbIE U Cl1a0ble 3IEKTPOIUTHI.

Peakumu nonHoro oOMeHa. YCIIOBHUS MPOTEKaHUS PEAKIMii MOHHOTO OOMEHa, MOJHBIC U
COKpAaILEHHbIE MOHHBIE ypaBHEHUs peakiuil. CBOMCTBA KUCIIOT, OCHOBAaHUI M COJIEH B CBETE
IpEJCTaBICHUH 00 3IEKTPOIMTUYECKON aucconuanuu. KadecTBeHHblE pEaKIUU Ha HOHBI.
[TonsiTvie 0 TUAPONIN3E CONIEH.

XHUMHUYECKUH DKCIIEPUMEHT:

O3HAKOMJICHHE C MOJECISMU KPUCTAIUIMYECKUX PEHIETOK HEOPraHMYECKHUX BEILECTB —
METAJUIOB M HEMeTauioB (rpaduTra W anMmasa), CIOKHBIX BEIIECTB (XJIOpUAA HATpHs),
UCCJIEJOBAHNE 3aBUCUMOCTH CKOPOCTH XMMMUYECKOM pPEaKLUU OT BO3ACUCTBHS PA3IUYHBIX
(akTOpOB, UCCIENOBaHUE IEKTPOIPOBOJHOCTU PACTBOPOB BELIECTB, MPOLECCA JUCCOLMALUN
KHCJIOT, Inenodyed M coned (BO3MOMKHO MCIIOJIb30BAaHHE BHUAECO MAaTepHalioB), IMpPOBEAECHUE
OMBITOB, WIIIOCTPUPYIOIIMX IMPU3HAKU MPOTEKaHMs peakiuil MOHHOTO oOMeHa (oOpa3zoBaHHE
ocajika, BBIACNCHHE Tra3a, 00pa3oBaHME BOJbI), OINbBITOB, WIIIOCTPUPYIOIUX MPUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX peaklUuil (TOpeHHe, peakluu pas3iokKeHMs, COCAUHEHUS),
pacro3HaBaHWE HEOPraHMYECKHX BEUIECTB C IIOMOIIBIO Kauye€CTBEHHBIX PEAKLUI Ha HOHBIL,
pelIeHre IKCIIEPUMEHTaIbHBIX 33/1a4.

Hemeranisl 1 uX coequHEHUS

OOmass xapakTepucThuka rajoreHoB. OCOOEHHOCTH CTPOEHHUsI aTOMOB, XapaKTEpHBIE
crernieHu okucineHus. CTpoeHue M (U3MYECKHe CBOWCTBA MPOCTBIX BELIECTB — TaJOIE€HOB.
XvMHYeCKHEe CBOMCTBA Ha MpHUMepe Xjopa (B3aMMOJEHCTBHE C MeTajulaM{, HEeMeTalllaMu,
menoyamu). XmopoBogopoa. ConsHas KHUCIOTa, XUMHMYECKHE CBOMCTBA, IOJIy4yeHHE,
npuMeHeHue. JlelicTBue XJiopa U XJIOpPOBOAOPO/Ia Ha OPraHu3M uesnoBeka. BaxkHelme Xi1opuabl
Y X HaXO0XJIEHUE B IPUPOJIE.

O6mass xapakrtepuctuka 3yeMeHTOB VIA-rpynmnbel. OcoOEHHOCTH CTPOEHHUS aTOMOB,
XapakTepHble creneHu okucieHus. CTtpoeHne M (pU3NYecKHe CBOWCTBA MPOCTHIX BEIIECTB —
KHUCIIOpOJia M cepbl. AJUIOTPONHBIE MOIU(MUKAIIMKA KUCIOPOJa U Cepbl. XUMUYECKUE CBOMCTBA
ceprl. CepoBOJOpOA, CTpoeHue, (U3NYecKHue M XUMUYecKue cBOHCTBa. OKCHIBI Cepbl Kak
MPEJICTAaBUTENIN KUCIOTHBIX OKCUAOB. CepHasi KUCIIOTa, PU3MYECKHE U XUMHYECKHE CBOMCTBa
(oOme Kak MpeaCcTaBUTENs Kiacca KHUCIOT M crenuduueckue). XUMHYECKUEe pPeakluu,
JeKallie B OCHOBE IPOMBILIUIEHHOTO croco0a MoJdydeHus cepHol Kuciotel. I[Ipumenenue
cepHoOi KucIoThl. COJM CepPHOM KHCIOTHI, KAUeCTBEHHAs peaklus Ha cyiab¢aT-uoH. Haxoxenue
ceppl U €€ COoeIMHEHUH B TMpupoae. XHUMHUECKOE 3arpsA3HEHHE OKpY’Kalollehd cpeabl



COCIMHEHUSIMU Cepbl (KHCIOTHBIE TOXKAM, 3arps3HEHHE BO3JyXa M BOJOEMOB), CIIOCOOBI €ro
MPEeIOTBPALICHUS.

OOmass xapakTtepucTuka 31€MEHTOB VA-rpymnnbl. OCOOEHHOCTH CTPOEHHUSI aTOMOB,
XapaKTepHbIE CTEMEeHH OKHUCIEHUA. A30T, paclpocTpaHeHHe B Npupone, Qusuveckue u
XUMHYecKHe cBoiicTBa. KpyroBopot a3ora B mpupoje. AMMHUaK, ero Gu3n4ecKue 1 XMMUIECKHUe
CBOIiCTBa, nony4yeHue u npumeHeHne. Conu aMMOHHUsI, UX (HU3HUECKUE U XUMUYECKHE CBONCTBA,
npuMmeHeHue. KauecTBeHHas peakuys Ha MOHBI aMMOHUS. A30THas KHUCIIOTa, €€ IOJIy4EHUE,
dusznueckue W XUMHYECKHE CBoOiicTBa (oOmIMe Kak TMpeACTaBUTENs Kilacca KHUCIOT H
cneuuduyeckne). Mcnoiap3oBaHWe HUTPATOB M COJEH aMMOHHUS B KauyeCTBE MHUHEPAIbHBIX
ynoopenuii. XUMHUECKOE 3arps3HEHUE OKPYXKArOIIeH cpeibl COSAMHEHUSIMU a30Ta (KUCIOTHBIE
JOX/IM, 3arpsi3HEHHE BO37yXa, MOYBBI U BOAOEMOB). Docdop, ammoTponmHbie MOIUPHUKAINNA
docdopa, puznueckue u xumuieckue cpoiictBa. Okcuna dochopa (V) u dochopnas KucioTa,
¢u3nueckue M XUMHYECKHE CBOWCTBa, moiyueHue. Mcmomb3oBanue (ocdaroB B KauecTBe
MUHEPATBHBIX YIOOPEHHIA.

OO6mas xapakrepuctuka 3j1eMeHTOB IVA-rpynmnbel. OCOOEHHOCTH CTPOEHHUS aTOMOB,
XapaKTepHBIE CTEIIEHU OKUCIICHHUA. YTJIEepo/l, aJUIOTPOIIHbIE MOAU(UKAIINK, PaCIPOCTPAHEHHE B
npupoe, pusnmueckue u XuMUIeckue cBorcTBa. Ancopouns. KpyroBopot yriepona B mpupoe.
Oxkcunsl yriaepoaa, ux U3NYecKue U XUMHUYECKHE CBOMCTBA, IEHCTBUE HA >KUBBIE OPraHU3MBI,
MOJTy4eHUE U MPUMEHEHHE. DKOJOTHICCKUE TIPOOIEMBbI, CBsI3aHHBIC ¢ OKcuaoM yriepoaa (IV),
TUIOTEe3a TI00AIbHOTO MOTEIUIeHHUs KJIMMaTa, MapHUKOBBIM 3PQeKT. YronbHas KHCIOTa U e
CoNM, WX (PU3MUECKHE M XUMHYECKHE CBOICTBA, MOJy4YeHHWE M TpuMeHeHue. KauecTBeHHas
peakiusi Ha  KapOoHar-uoHbl. Mcmonmp3oBanue  kapOoOHaToB B OBITY, MEIUIIMHE,
IIPOMBIIIJIEHHOCTH U CEIbCKOM XO35HCTBE.

[lepBoHavanbHble MOHATHS 00 OpPraHMYECKUX BEHIECTBaX KaK O COCIUHEHMSIX Yriepoja
(MeraH, »TaH, OSTWIEH, AalETWIEH, ATaHOJ, IJIMIEpPUH, YKCcycHas Kkuciorta). llpuponHsie
UCTOYHUKU YTIIEBOAOPOAOB (Yroib, MPUPOIHBIA Ta3, HEPThb), MPOAYKTHI HX IMepepadOTKU
(OeH3uH), UX poJIb B OBITY U MPOMBINUICHHOCTH. [[0HATHE O OMOJIOTMYECKN BaKHBIX BEIECTBAX:
KUpax, Oelkax, yriaeBoJax — W HMX pOJIM B KHU3HU 4YeJlOBeKa. MarepualbHOE EIHUHCTBO
OpraHMYECKUX ¥ HEOPTaHMYECKUX COCIUHEHHH.

Kpemuuii, ero ¢usnyeckue M XUMHUYECKHE CBONCTBA, IOJyuY€HHE M NpPUMEHEHHE.
Coenunenus kpemHusi B mpupoge. OOmme mnpeactaBieHuss o6 okcuue kpemuus (IV) u
KpeMHHEBOM kucioTe. CUIMKAThI, UX UCHOJIb30BaHUE B OBITY, B IPOMBIIIJICHHOCTH. BaxkHeiimue
CTPOUTENIbHBIE MaTepHalibl: KepaMuKa, CTEKJIO, IIEeMEeHT, OeToH, jxene300eToH. I[IpoGiemsl
0€30I1aCHOT0 MCII0JIb30BaHMS CTPOUTEIBHBIX MaT€pPHaIOB B IOBCEAHEBHOM KU3HMU.

XHUMHUYECKUH DKCIIEPUMEHT:

u3ydeHue o0pa3loB HEOPraHMYECKUX BEIIECTB, CBOMCTB COJITHOW KHCIIOTHI, IPOBEAECHUE
KaYeCTBEHHBIX PEaKIUi Ha XJOPUA-WOHBI M HAOJIOJIEHUE MPU3HAKOB MX MPOTEKAHUS, OIMbITHI,
oTpakarolue (pU3N4YecKue U XMMUYECKHE CBOMCTBA T'aJIOT€HOB M UX COEAMHEHUI (BO3MOXHO
UCIIOJIb30BaHUE BUAEOMATEpUAIOB), O3HAKOMJIEHHME C 00OpasllaMd XJIOPUAOB (TaJOTe€HUI0B),
O3HaKOMJIEHHE ¢ oOpa3namMu ceppl M €€ COEJUHEHUSAMH (BO3MOXKHO HCIOJb30BAHUE
BHUJICOMATEPHAIIOB), HAONIOJCHWE TMporecca OOyriauBaHMsS  caxapa TMOJ  JICHCTBUEM
KOHIIGHTPUPOBAHHON CEPHOM KHCIIOTHI, U3yUYE€HUE XUMHUYECKUX CBOMCTB pa3z0aBleHHON CepHOU
KHUCJIOTBI, TIPOBEJCHUE KaueCTBEHHOM peaklMu Ha cynb(arT-uoH U HaOIoJIeHue IpHu3HakKa eé
NPOTEKaHUs, O3HAKOMJIEHHE C (PU3MUECKMMH CBOMCTBaMHU a30Ta, ¢ocdopa M UX COCTUHEHUH
(BO3MOYHO HCIIOJIb30BAaHUE BHIEOMATEPHAIIOB), 00pa3iaMu a30THBIX U (POChHOPHBIX y10O0peHui,
nojydeHue, coOupaHue, pacro3HaBaHWE M U3yYEHHE CBOWCTB aMMHUaka, IpOBEACHUE
KaueCTBEHHBIX peakUuid Ha HMOH aMMOHUS U QocdarT-uOH U HU3YyYeHHE NPU3HAKOB HX
IIPOTEKaHUs, B3aMMOJEICTBHE KOHLIEHTPUPOBAHHOW a30THOM KHUCIOTBI C MEIbI0 (BO3MOKHO
HCIIOJIb30BaHUE BUJEOMATEPHATIOB), U3yUYEHHE MOJENIeld KpUCTANIMYECKUX PEemIETOK aiamasa,
rpaduta, ¢yuIepeHa, O3HAKOMIIEHHE C MPOIECCOM aACOpOIMHM PAcTBOPEHHBIX BEILIECTB
AKTHBUPOBAHHBIM YITIEM M YCTPOMCTBOM MPOTHBOrasa, MojiydeHue, COOMpaHue, paclio3HaBaHUE



U U3YyYEHUE CBOWCTB YTIIEKHCIIOTO ra3a, MPOBEJCHHE KAa4eCTBEHHBIX PEaKIMii Ha KapOOHAT U
CUJIMKAT-MOHbl M W3Yy4Y€HUE IMPU3HAKOB HMX IPOTEKAHUS, O3HAKOMIICHHUE C MPOAYKIUEH
CUJIMKAaTHOM MPOMBILIUJIEHHOCTH, PELICHUE SKCIEPUMEHTAIBHBIX 3ajay 1o teme «BaxHenmue
HEMETaJUIbl U UX COCTUHEHUSD.

Mertaiuibl ¥ UX COEAMHEHUS

OO0miass xapakTepUCTHUKAa XHMHUYECKHUX DJIIEMEHTOB — METa/lIOB HAa OCHOBAaHUU UX
nonoxkeHus B [lepuonnueckont cucreme xumuieckux asemeHToB . 1. MenaeneeBa u cTpoeHus
atomoB. CTpoeHue MeTauioB. MeramiMueckass CBsA3b M METAUIMYECKas KpUCTAJUIMYECKas
peméTka. DIEKTPOXUMHUYECKUN psijfl HampsbDKeHUM MeTamioB. Du3MuecKue U XUMHUYECKHE
cBoiicTBa MetayioB. OOmmMe cnocoObl noxydeHus: MeTauioB. [IoHATHE O KOPPO3UU METaIOB,
OCHOBHBIE CITOCOOBI 3aIUTHI UX OT KOppo3uu. CIuiaBsl (CTalb, YyT'yH, JIOPATIOMUHUN, OpOH3a) U
UX MPUMEHEHHE B OBITY U MIPOMBIILICHHOCTH.

[Ilenounble MeTaLIBL: NTOJIOKEHUE B [leproanyueckoil cucTeMe XUMUYECKUX AJIEMEHTOB /1.
W. MenpneneeBa, CTpOEHHE UX aTOMOB, HaXOXIEHUE B Npupoje. Ouznueckrue U XMMHUYECKUE
CBOMCTBA (Ha mpuMepe HaTpus U Kayus). OKCUIBI U TUAPOKCUIBI HATpUs U Kanus. [Ilpumenenue
LIEJIOYHBIX METANIOB U UX COCIUHEHUM.

[[{erouHO3eMENBbHBIE METAJUIBI MarHuid M Kajaplui: moJoxkeHue B [lepuogmueckoit
cucreMe xumudeckux sneMeHToB JI. M. MeHnaeneeBa, CTpoe€HHE HMX aTOMOB, HaXOXKJIEHUE B
npupozae. PU3NYECKUE U XMMHYECKUE CBOWCTBA MAarHus W KajbliMs. BaxxHelmume coearuHEHUs
KanmbpIus (OKCUM, TUAPOKCU, colin). JKECTKOCTH BOJIBI U CIIOCOOBI €€ YCTpaHEHUSI.

AmoMuHuii: nonoxxenue B Ilepumonmyeckoil cucteme xumudeckux anemeHTo [ U.
MeneneeBa, CTpO€HHUE aTOMa, HaXxoXJaeHue B npupoje. Gusnyeckue U XMMUYECKHE CBOMCTBA
amoMuHus. AM(OTEpHBIE CBOMCTBA OKCHJIA M THIPOKCHIA AITFOMUHUSI.

Kene3zo: mnonoxenue B Ilepumonnueckoir cucreme Xxumuueckux »siemeHtoB JI. .
MeneneeBa, CTpOCHHE aTOMa, HaxOXKJACHHE B npupoae. Ousznyeckue U XMMUYECKUE CBOMCTBA
xene3a. Okeuawl, Tuapokeunsl U conu skenesa (II) m sxenesa (III), mx cocra, cBoiicTBa u
IIOJIyYECHHUE.

XUMHUYECKUHN IKCTIEPUMEHT:

O3HAaKOMJIEHHE C o00pa3laMM METalIOB M CIJIaBOB, UX (U3NYECKUMHU CBOMCTBAMH,
U3y4eHHE pe3yJIbTaTOB KOPPO3UM METAJUIOB (BO3MOXKHO MCIIOJB30BaHME BHIEOMaTEepHaloB),
0COOEHHOCTEH B3aMMOJEHCTBUS OKCHA KaJblUs U HATPUsS C BOJOHN (BO3MOKHO HCIIOJIb30BAHUE
BUJIEOMATEPHAJIOB), HCCIEI0BaHME CBOMCTB >KECTKOM BOJBI, Ipollecca TOPEHMs JKeie3a B
KHUCIoposie  (BO3MOXKHO — MCIIOJIB30BaHWE  BUIEOMATEpUaOB), IMPU3HAKOB  IPOTEKaHUS
KaueCTBEHHBIX PEaKIIMii Ha MOHBI: MAarHUs, KaJbIlHs, alFOMUHUA, [IMHKa, kene3a (II) u sxenesa
(I1I), meau (II), HaGmtoieHNE U ONMMCAHKE MPOLIECCOB OKpAIIMBAHUS IUIAMEHW MOHAMH HATpus,
Kamusl U Kaiblyg (BO3MOXHO HCIIONIB30BAaHHME BHAEOMATEPUANIOB), UCCIENIOBaHIE aM(pOTEPHBIX
CBOMCTB THJIPOKCHJIA AJIFOMUHUSA U THIPOKCUA IMHKA, PEIICHUE YKCIIEPUMEHTAIBHBIX 3a/1a4 110
TeMe «BaKHEeHIIMe METaIlIbl U UX COCIUHEHUS.

X¥UMHS ¥ OKpYXKarolas cpena

BemecTBa u Marepuansl B IOBCEJHEBHOM KU3HU 4YelloBEKa. be3omacHoe HCHOJIb30BaHUE
BEIIECTB M XHWMHYECKHX peakinuii B ObiTy. [lepBas moMomp NpW XUMHYECKHX OXKOTax |
OTpPaBJICHUSIX.

XUMHYECKOe 3arps3HEHHE OKpYKarollel cpefbl (MpeaenbHas TOMyCcTUMasi KOHLIEHTPALus
Beriects, nanee — [1/IK). Pons XxuMuu B penieHuu 3KOJOTHIECKUX MTPOOIIeM.

XUMUYECKUN SKCIIEPUMEHT:

u3ydeHue o0pa3IoB MaTepHalioB (CTEKIIO, CIUIABBl METAIIJIOB, TOJIMMEPHBIE MAaTEPUAIIHI).

MexnpenMeTHbIE CBA3U

Peanuzanusi MeXnpeAMETHBIX CBSI3€M MPU M3YYEHUH XUMHH B 9 Kilacce OCYIIECTBIISIETCS
4yepe3 HCIHOJb30BAaHMWE KaK OOIMMX €CTEeCTBEHHO-HAYyYHBIX TMIOHATHWA, TaK ¥ TOHSATHH,
SABJISIOIINXCS CHCTEMHBIMU JUIS1 OTAEJIBHBIX MIPEIMETOB €CTECTBEHHO-HAYYHOTO LIMKJIA.



OOme ecTecTBEHHO-HAy4HbIE IOHATHSA: Hay4HbIM (akT, Tumoresa, 3aKOH, Teopus,
aHaJ M3,  CHHTE3,  KiIacCUpUKaumusi,  MEPUOAMYHOCTh,  HAOIIOAEHHWE,  SKCICPUMEHT,
MOJICIIMPOBAaHKE, U3MEPEHUE, MOJIEIIb, SIBIICHUE, TAPHUKOBBIN 3(p(eKT, TEXHOIOTHS, MaTepHaIbl.

®dusuka: MaTtepus, aroM, OJIEKTPOH, IPOTOH, HEHUTPOH, HWOH, HYKJIHJ, HW3OTOIIBI,
pPaIMOaKTUBHOCTh, MOJIEKYJa, DSJCKTPUYECKHHA 3apsAl, MPOBOJHHUKH, ITOJYIPOBOIHUKH,
JMAJIEKTPUKH, (POTOIIEMEHT, BEUIECTBO, TEJO, 00BEM, arperaTHOE COCTOSHHUE BEIecTBa, ras,
pacTBOp, pPacTBOPUMOCTb, KpPUCTAJUIMYECKas pEHIETKA, CIUIaBbl, (U3UYECKHE BEIWYUHBI,
€IMHHIIBI U3MEPEHN S, KOCMUYECKOE IIPOCTPAHCTBO, TUIAHETHI, 3BE3/1b1, CONHIIE.

Buonorus: ¢otocunres, npixanue, O6mocdepa, KOCUCTEMa, MHUHEpAIbHBIE YHIOOpPEHHS,
MHKPO3JIEMEHTBI, MAKPOAJIEMEHTHI, TUTATEIbHBIC BEIIECTBA.

['eorpadus: armocdepa, rtugpochepa, MHHEpPAIbl, TOPHBIE TMOPOJbI, TOJE3HBIC
HCKOIIaeMblIe, TOIUTMBO, BOJHBIE PECYPCHI.

Hassanue pasgeina \ KoanuecTBo yacos
8 xiacc

Paznen 1. IlepBoHavanbHble XUMHUYECKUE TTOHSATHUS 29
Pasznen 2. Baxneiinme MIPEACTaBUTENN 50
HEOPTaHMYECKUX BEIICCTB

Pasznen 3. [Tepuoanueckuit 3aKOH u 23

ITepuoauueckasi cucteMa XMUMHYECKUX 3JIEMEHTOB
. W. Mengeneea. CrpoeHue  aTOMOB.

XuMuueckas CBSI3b. OKHUCIIUTEIBHO-
BOCCTAHOBUTEJIbHBIC PEAKIIUU

O06111e€ KOJIMYECTBO YacOB 110 MPOrpamMme 102
9 xnacc

Paznen 1. BenecTBo 1 XUMUYECKHE PEaKIIMU 17
Paznen 2. Hemeramisl ¥ X cOeTUHEHHUS 25
Pazgen 3. Mertamisl 1 X COeTMHEHUS 20
Paznen 4. Xumus u okpyxaroias cpeaa 6

OO111ee KOIMYECTBO YacOB MO POrpamMme 68




PA3JIEJI 4. TEMATHYECKOE IIJIAHUPOBAHUE C OIPEJAEJTEHUEM OCHOBHBIX BUI0OB YYEBHOU JIEATEJIBHOCTH

8 kiacc
Konnuec
Bubi 1 hopMsr [Inanupyemble
TBO KOHTDOJIA o0Opa3oBaTeNbHbIC DJEeKTPOHHBIE
No HaumenoBanue pas3aenoB u | 4acoB pe3ynbTaThI (mmudpoBsie)
/1 TEM TPOTPaMMBbI K [IpakTuu | M3y4eHUs pasjena: | 00pa3oBaTElbHBIE
OHT%OHBH ecKHe JMYHOCTHBIE, pecypcesl
bIC pabOTDI pa60TI>I MeETalpeaMETHBIC
peMETHBIC
Paznen 1. IlepBoHayaibHbIC XUMUYECKUE TIOHSITHS
JInuHOCTHBIE:
Xumus — BaxkHas 00J1acThb LIEHHOCTHOTO https://lesson.acade
€CTECTBO3HAHUS U . OTHOILICHUS K my-
1.1 . 5 TeKYIIUN 2
MPAKTUYECKOHN JIEATEILHOCTH OTEYECTBEHHOMY content.myschool.e
YeJI0BeKa KYJIBTYpHOMY, du.ru/04/08
HUCTOPUICCKOMY H
HAyYHOMY
HACJICTUIO,
MTOHUMAaHHMSI
3HAYEHUS
XUMHUYECKON HayKH
B Texymmi, B )KM3HH https://lesson.acade
€I1eCTBa U XUMUYECKUE i
12 101 24 NMCBbMCHHBIH, 1 COBPEMEHHOTO mv-
peakuuu naboparopHas =
obmiecTBa. content.myschool.e
pabota Nel.
MeranpeameTHBIE: du.ru/04/08

pacKpbIBaTh CMbICIT
XUMHUYECKHX
HOHATHH,
HCITOIB30BaTh
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TOHSTHS JIISt
00BSICHEHUS
OTJIENbHBIX (PAKTOB
U SBJICHUM.
IIpenmeTHble:
Paznuuate yucrteie
BEIIECTBA U CMECH;
OJIHOPOJIHBIE H
HEOJTHOPO/THBIE
cmecH. Paznuyath
buznIecKue u
XUMHUYECKHE
SIBIICHUS;
OTIPE/ICIIATh
MIPU3HAKA
XUMHUYECKHX
peakuuii, yciuoBus
WX MPOTEKAHNUS;
CocraBnsaTh
bopmybl
OMHAPHBIX BEIIECTB
10 BJICHTHOCTH U
OTIPEJICIIATh
BaJICHTHOCTb TI0
dbopmynam
BEIIIECTB;
MIPOBOJNTH
BBIYHCIICHHSI 110
bopmynam
XUMHUYECKHUX




COECIUHEHUN U
YpaBHEHUSAM
XAMHYECKHX
peaKIui.

Wroro no pazaeny

29

Pasnen 2. Baxueiine npeacTaBUTeNIM HEOPTraHUYECKUX BELLIECTB

2.1

Bo3znyx. Kucnopon. [lousatue
00 okcmmax

10

TEKYLIUN

2.2

Bogopoa.Ilonsarue o
KHUCJIOTaX U COJISIX

11

2.3

Bona. PactBopsl. [Tonstue 06
OCHOBAaHHUSIX

2.4

OCHOBHBIE KJIaCChI
HEOPraHWYECKUX COCTMHEHUN

22

Texymun,
MMMCbMEHHBIH,
nabopaTopHas
paborta No2.

JInaaoCTHBIE:
MHPOBO33PEHUECKU
€ OpPEACTaBJICHUS O
BEILIECTBE H
XUMHYECKOM
peakiuu,
COOTBETCTBYIOILINE
COBPEMEHHOMY
YPOBHIO Pa3BUTHUA
HayKu H
COCTaBJISIONINE
OCHOBY JUIS
IMOHUMAaHUS
CYILHOCTH HAay4HOU
KapTHUHBI MHpA.
MeranpeameTHsbIE:
YMEHHE MPUMEHSTh
B npouecce,
IMO3HAHUS TOHSTHS,
CHUMBOJIMYECKHE
MOJCIIH,
HCIIOJIb3YEMBIE B
XUMHHU.
[IpenmerHsie:
XapakTepru3oBaTh
COCTaB BO3/yXa,

bubmunoreka I1IOK
https://m.edsoo.ru/
71416194

bubmorexka I1[OK
https://m.edsoo.ru/
7f416194
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¢duznveckue U
XUMHYECKHE
CBOMCTBaA
KHCIIOpOJIa,
BOJIOPO/IA,
BBIYHCIIATH
KOJINYECTBO
BEIIECTBA, OOBEM
raza mo gopmyiam,
COCTaBIISITh
MOJICKYJISIPHBIC
YpaBHCHHUS
peaxkiuu,
WJUTIOCTPUPYIOIIHX
XUMHYECKHE
CBOMCTBA u
CIIOCOOBI
TIOJTyYCHUS
BEIIIECTB
W3YYCHHBIX
KJIACCOB

Hroro no pazneny

50

Paznen 3. [lepunonnueckuit 3akoH u [lepuoanueckas cucrema xumuueckux anemeHtoB JI. . MenaeneeBa. CtpoeHue
cBs13b. OKHCINTENHHO-BOCCTAHOBUTEIBHbBIE PEAKIIUN

aToMOB. XHUMHYECKas

[Iepuoanueckuii 3aK0H U

[lepuoanueckas cucrema Texymui,
unmuBunyanbH
3.1 XAMHYECKHX dieMeHToB /I, . 10 VH oy
BIN
Men -eBa. Ctpoenun ’ .
eHnene-ea. CTpoeHue (bpOHTANBHEI
aToma
3.9 XuMHuuecKkas CBSI3b. 13 Texymui,
OKUCIUTEIHLHO- MHUCBMEHHBIN

JImuaOCTHBIE:
HUHTEpeC K
MPaKTUYECKOMY
U3YYEHUIO
npodeccuit u

TpyAa PpazIU4HOTO
polia, yBaXeHHE K

Tpyny n
pe3ynbTaTam

bubmorexka I1[OK
https://m.edsoo.ru/
7f416194

bubnuoreka I[OK
https://m.edsoo.ru/
71416194
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BOCCTAaHOBUTCIIBHBIC PEAKIINHN

TPyZOBOH
IEeITEIbHOCTH, B
TOM  YHCIC  Ha
OCHOBE
IPUMECHCHUS
MPEAMETHBIX.
3HAHUU MO0 XHUMHUH
MeranpeameTHbIE:
XapaKTepU30BaTh
CYILIECTBEHHBIC
MIPU3HAKU
M3y4aeMbIX
00BEKTOB -
XAMHYECKHAX
BEIIECTB i
XAMHYECKHAX
peaKuuu.
[IpenmerHsie:
MOJEJIUPOBATh
CTPOCGHHE  aToMa,
CIIOCOOBI ero
MOJTYYCHHUS,
MIPUMEHEHUE,
OTIPENIETATh BHII
XUMHYECKOH CBS3H
B COEIUHEHHM,
ONpEeNEATh
OKHUCJIUTENh 51
BOCCTaHOBUTEIIb.
PaccraBnsars
KO3(QQUIMEHTH B
cXeMax  MPOCTHIX
OKHCIIUTENLHO-
BOCCTAHOBUTEIbHEI




X peakuuit
METOA0M
AIEKTPOHHOTO
OanaHca.
HabmonaTs
XAMUYECKHE
OTBITHI TIO IIJIAHY,
aHAIM3UPOBaTh U
JIeJIaTh BHIBOBI.

Hroro no pasaceiny

23

OO0ee
porpaMMe

KOJINYCCTBO

4aCoB

110

102

9 kiacc

Ne HaumenoBanue pasnenos u
n/m TEM IPOTPaMMBbI

Komanuec
TBO
qacoB

Bunel u gpopmsl

KOHTPOJIA

KonTpoisiba
ble PabOTHI

IIpakTnu
€CKHE
paboThI

[Imanupyemsble
o0OpasoBaTenbHbIC
pE3yJIbTaThl
U3YYEHHUs pazjiena:
JIMYHOCTHBIE,
MeTanpeIMETHbIE
IIpEeIMETHBIE

ONEeKTPOHHBIE
(undpossie)
oOpasoBarenbHbIe

pecypchl

Paznen 1. BeniecTBo 1 XUMHUYECKUE peakuu

[ToBTOpEeHUE U yroyoneHue

1.1 3HAHWH OCHOBHBIX Pa3/€iIoB

Kypca 8 Kknacca

Tekywmuii,

(GbpoHTaNbHBIN

1.2

XMMHYECKUX PEAKIUI

OcHoBHBIC 3aKOHOMCPHOCTH

Texymmui,
MMHMChbMEHHBIN,

nabopaTopHast

JINYHOCTHBIE:
CIIOCOOHOCTH
BJIAJIETh

JIOCTOBEPHOU

uHpopmanueit o

MEePEAOBBIX

JOCTHXXCHUAX n

OTKPBITUAX

MHUPOBOU U

OTE€YECTBEHHOU

https://lesson.acade
my-
content.myschool.e
du.ru/04/08

https://lesson.acade
my-
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pabora Nel.

XAMUH.
MeranpeameTHbIE:
yMeHHue
CaMOCTOATEILHO
ONpeNeNsiTh  UEeIu
JIeSITEIbHOCTH,
IJIAHUPOBATh,
OCYIIECTBIIATD,
KOHTPOJIUPOBATh H
npu
HE00XOIUMOCTH
KOPPEKTUPOBATh
CBOIO
JIeSATCIIbHOCTD B
XHAMHUH.
[IpenmeTHbIe:
OIMCHIBATL OOIIHE
XUMHYECKHE
CBOICTBa BEIIECTB
Pa3ITUYHBIX
KJIaCCOB,
MOATBEPK/IAThH
CBOMCTBA
npuMepamMmu
MOJIEKYISIPHBIX
ypaBHEHUU
XAMHYECKUX
peaKkmii;
MPOTHO3UPOBATH
CBOMCTBa BEIECTB
B 3aBUCHUMOCTH OT
150.4 CTPOCHHSI;
ONpeNEsATh
OKHUCJIUTENh u

content.myschool.e

du.ru/04/08
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BOCCTAHOBUTECIIb B
OBP; cocraBiaTh
AJIEKTPOHHBIN
OallaHC  peaKIuu;
IrPaMOTHO
HCII0Ib30BaTh
U3y4YEHHBIN
MMOHSATHIHBIN
amnmapar Kypca
XHAMHH; COCTaBIISATh
YpaBHEHUS
JICCOLHAIAN
KHCIIOT, IIeJIoueh U
coJiei, TIOJNIHBIE |
COKpaIllEHHBIE
HWOHHBIC YpaBHEHUS
XAUMHYECKHUX
peakuuii MOHHOIO
oOMeHa, KpaTkue
WOHHBIC YpaBHEHUS
MPOCTBIX  PEAKIMI
THUAPOJIN3A COJICH.

DNEeKTPOIUTHYECKAS
1.3 JHCCcOIUanys. XUMHYECKUE 8
peaKkIu B pacTBOpax
Hroro no paszneny 17
Pazpgen 2. HemeTamnisl U UX coOeAUHCHUS
OO6m1ast XxapakTepucTruKa Texyumii, bubnuoreka I[OK
2.1 XHUMHYECKHX 3JIEMEHTOB 4 YCTHBIH, JIMYHOCTHEIE: https://m.edsoo.ru/
VIHA-rpynnel. ['amorenst MNHUCbMEHHBIN OCO3HAHHELI 7f416194
2.2 OO61as xapakTepucTHKa 6 BBIOOD
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XUMHUYECKUX dJIeMeHTOB VIA-
rpynmnsl. Cepa u eé
COEIMHEHUS

OOm1ast xapaKTepUCTHKA
XUMHUYECKUX DJIEMEHTOB VA-

2.3 rpynibl. A30T, pochop u ux
COETMHEHUS
OO01mas xapakTepucThKa Texymmii,
XAMHYECKHX dJIeMeHTOB IVA- MUCHMEHHBII,
24 rpynnsl. YTIIepoa U KpEMHUM nabopatopHast
U UX COCIUHEHUS pabora Ne2.

VHIUBUYAJIBHOMN
TPaeKTOPUH
MIPOIOKEHUS
o0pa3zoBaHUs c
y4ETOM
JUYHOCTHBIX
WHTEPECOB u
CIIOCOOHOCTH K
XUMHH.
MeranpeameTHsle:
CaMOCTOSITENILHO
COCTaBJISTh WA
KOPPEKTUPOBATh
MPEIJI0KEHHBIN
JITOPUTM
IeucTBUU npu
BBITIOJTHEHUH
3alaHui ¢ y4E€TOM
MOJTYy4YEHHUsI HOBBIX
3HAHUI 00
M3Yy4aeMBbIX
00BeKTax -
BeIeCTBax u
peaKIusX.
[IpenmerHsie:
XapaKTepU30BaTh
buznueckue U
XUMHUYECKHE
CBOICTBa MPOCTHIX
BEIIIECTB
raJlOTeHOB;
OTIPENIETISATh
HaJIM4ue Cyibdar-
HOHOB B PacTBOPE;

bubmorexka I1[OK
https://m.edsoo.ru/
71416194
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XapakTeprus3oBaTh
buznIecKue u
XUMHYECKHE
CBOICTBA MPOCTHIX
BEILIECTB YIJiepoja
U KpPeMHHUS U HX
COEMHEHU I
(oxcuaoB
yriaepoaa,
YTOJIbHOM
KHCIIOTHI,
KapOOHATOB,
OKCHJA KpeMHUS,
KPEMHHUEBOM
KHUCIIOTHI,
CUJIMKATOB),
CrocoObl ux
MOJTyYeHUS,
MPUMEHEHUE u
3HAYCHHE B
OPUPOJIE U KHU3HU
YEJIOBEKA;
OTIpeIeIsATh
KapOoHaT- u
CUJIMKAT-UOHBI B
pacTBope.

Hroro 1o pasuery 25
Pa3gen 3. MeTtaiuisl M BX COeTUHEHUS
Texymmit JInyHOCTHEIE:
5050 yIf];I/I , aIbH CIOCOOHOCTH bubmiorexa ITOK
3.1 OO01ue cBOCTBA METAIIOB 4 uﬂ ay https://m.edsoo.ru/
BIH, MPUMEHSATh 3HAHHA, | /o ergn
(bpoHTATBHBIN nojgy4yaemble Opud | —
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3.2

Baxxneiinme MeTauibl U UX
COeIUHEHUS

16

Tekymuid,
NUCHMEHHBIN

W3yYEHUU XHUMHH,
TS peleHus
3aJ1a4, CBA3aHHEIX C
OKpYyXKaroleun
IIPUPOIHOMN
cpenoi, TUIA
ITOBBIIICHHS
YPOBHS
3KOJIOTMYCCKOM
KYJIbTYpbI
MeranpeameTHbIE:
OLICHUBATh
COOTBETCTBHUE
MOJTy4YEHHOTO
pe3ynbTaTa
3asBIICHHON IICNH,
yMEHUe
HCIOJIL30BaTh i
aHAJIM3UPOBaTh
KOHTEKCTBHI,
npeajiaraéMble B
YCIOBUM 3aJIaHHIA.
[IpenmerHsie:
XapakTeprus3oBaTh
CTpPOEHHE
METAJLIOB, 00IIHe
buznueckue U
XHUMUYECKHE
CBOMCTBA
METAJIOB;
MIPOU3BOJUTH
BBIYMCIICHHS o
YpaBHEHUSAM
XUMHAYECKHX

bubmunoreka I1IOK
https://m.edsoo.ru/
71416194
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peakuuid, ecnu
OJIMH W3 PEarcHTOB
COJICPKUT
MIPUMECH;
YcranaBauBaTh
MIPUYUHHOCIICICTBE
HHYIO CBSI3b:
CTPOCHHE
BEIISCTBA
CBOMCTBA
MpUMEHEHUE — Ha
npuMepax
M3Yy4aeMbIX
BEIICCTB.

—
—

Hroro no pazgeny

20

Paznen 4. Xumus u okpykaromas cpea

41

BemectBa u marepuassl B
KU3HU YeJIOBEeKa

Texymun,
NuauBunyansH
BIM,
(GbpoHTaNbHBIN

JImaaOCTHBIE:
HUHTEpeC K
00y4eHut0 u
MMO3HAHUIO,
JIF0003HATEIILHOCTD
, TOTOBHOCTh H
CIIOCOOHOCTH K
camM000pa30BaHUIo,
MPOEKTHOMN 51
HCCIICA0BATCILCKO
W OeATeIBbHOCTH, K
OCO3HAaHHOMY
BBIOODY
HaIpaBJIE€HHOCTH H
YpOBHsI 00y4YeHUs B
JajIbHEHIIeM.
MertanpeameTHBIE:

bubnnoreka I[OK
https://m.edsoo.ru/
71416194
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yMEHHue
UCIIOJIb30BAaTh u
aHAIM3UPOBaTh B
nporecce y4eOHOM
u
HCCJIEI0BATEIBCKO
u IesITCIbHOCTH
uHpopmaIuio 0
BIIUSIHUH
MIPOMBIIIIICHHOCTH,
CEJNBbCKOT0
XO035ICTBA 51
TpaHCIopTa Ha
COCTOSTHHE
OKpYyXKaroleun
IIPUPOJHON CpPEJBI.
IIpeamerHble:
OOBACHATD
YCIIOBHS
0e30MmacHOro
HCIIOJIb30BaHUS
BEILIECTB "
XUMHUYECKUX
peakuuii B OBITY;
aHaIM3UpOBaTh U
KPUTHYECKH
OIICHUBATH
uH(pOpMaLIHIO 0
BIIUSIHUU
MIPOMBIIIIIICHHOCTH,
CEIIbCKOTO
XO3STMCTBA,
TpaHcmopTa © JIp.
Ha COCTOSIHHE




OKpYXKaroleun
CpeJIbl.

Hroro no pazaeny

OO0mee  KOJIMYECTBO
porpaMMme

qaCcoB

110

68




PA3JIEJI 5.CIIOCOBBI OHEHKH JOCTU/KEHUA YYAIIUMHUCA
IIVIAHUPYEMBIX PE3YJIbTATOB

®I'OC OOO ompenenseT OCHOBHBIE TpeOOBaHUS K 0Opa3oBaTENbHBIM pPE3yJIbTaTaM
00yYaroIMXCsl ¥ CPEACTBAM OLEHKHU MX JOCTUKECHHUS.

Ocy1iecTBieHHE TEKYIIETO KOHTPOJS YCIIEBAEMOCTH U TNPOMEXKYTOYHOM aTTeCTaIllH
00yy4aroIuxcsl, ycTaHOBJIEHHE UX (HOPM, NEPUOTUYHOCTH U MOPAIKA IPOBEIEHUS ONpeeNsIeTcs
JIOKaJIbHBIMU HOPMATHBHBIMH aKTaMH 00pa30BaTeIbHON OpraHU3aliH.

Tekymas arrecranusi (OCYLIECTBISICTCS PETYIIPHO B paMKax pacHHCAHUs 3aHATHIA, Ha
OCHOBAHMHU PE3YyJbTATOB TEKYLIEH aTTECTAllMU BBICTABISIIOTCA OTMETKH 3a 4eTBepTh). Cpean
(GopM IPOBEPKH BBIACIAIOT: YCTHBIE ONPOCH! (MHAMBUYyalbHbIE, (POHTAIbHbIE), IMCBMEHHBIC
OTIPOCHI (B TOM YHCJIE TECTOBBIC 33/1aHUS, XHMUYECKUE JTUKTAHTHl, XHMUYECKUE 33/1a4H U T. 1.),
MpaKTUYECKHE pabOThId PabOTHI.

5.1. YcrHas mpoBepKa Kak METO]] OLIEHHUBAHUS PEIMETHBIX PE3YIIbTaTOB.

VYcTHas mpoBepKa IIMPOKO HCHOJIB3YeTCsl Ha ypokax XuMuu. Cpenu YCTHBIX ONPOCOB
HanOoJiee MOMYIAPHBIMU SABISIOTCA (DPOHMAIbHBLE YCIHbLE NPOGEPKU, KOTOPBIE IPOBOIAT NEPE
U3y4yeHHEM HOBOrO Marepuana (IpoBepKa JOMAIlHero 3aJaHusl WM OpPHEHTHPOBKA Ha
JIOMAIIIHEE 3a/laHue); 10CJIe U3YUYEHUsl HOBOI'O MaTepuaia Ipyu NEPBUYHOM 3aKpEIICHUH; Mepe
BBINOJIHEHUEM ITPAKTUYECKON pabOThI 17151 ySACHEHUsI TOPSIKa 1eHCTBHMA.

WupuBrayanbHas ycTHas MPOBEpPKa MO3BOJSET BBIIBUTH COACPIKATEIBHYIO KOPPEKTHOCTH
OTBETa, €ro I0CJEeA0BaTEeIbHOCTh, IOJHOTY W TJIYOMHY, CaMOCTOSATEIBHOCTb CYXJIEHU,
KyJIbTypy peud. lIpm MHIMBUIYaIbHOM YCTHOM OIIpOCEe OOYYaloUIMecs IOJDKHBI H3JI0KHTH
MaTepHal B BHUJIE Pa3BEpHYTOro paccka3ac JI0Ka3aTelbCTBaMHM, BbIBOAAMU U JAp. Bormpocsl
ClleyeT BapbUpPOBaTh B CBA3M C YPOBHEM YCBOGHHsS MaTepuajla U B COOTBETCTBUU C
BO3PACTHBIMU OCOOEHHOCTSIMH OOYYAIOLIMXCS: OT 3JIEMEHTOB JENYKIMH K MHIYKLIHU 10 Mepe
B3pOCJICHHUS.

OcHoBHBIE TPeOOBaHMS K MPOBEJCHUIO WHAWBUYAIBHON YCTHOM MPOBEPKH CIIETYIOIIHUE:

- MOJTrOTOBKA K OTBETY: 00yUYarOLIeMYyCsl PeI0CTaBisieTcs BpeMs (3—5 MUHYT)Isl HOATOTOBKH K
OTBETy; TIpUM OTBETE JydYllle pa3penath TOJIb30BAThCS CBOMM IUIAHOM MJIM  OIIOPHBIM
KOHCIIEKTOM;

- CIylIaHUE OTBETA YYWUTEJIEM M KJIACCOM: YUUTENb JIaeT KJIacCy «yCTAaHOBKY Ha CIIyIIaHHE»
npejyiaras BbICJIYIIATh OTBET U cJeNaTh 3aMeYaHue, IONOIHEHUE, 1aTh PELEH3UI0 Ha OTBET WU
OLICHUTh M OOOCHOBAaTh OIIEHKY, 33/1aTh BOIPOCHI O TIOHUMAaHHHM KOHKPETHBIX ITOJIOKEHUH,
OLIEHUTH KYJIbTYpypeUH T. [I.;

[Tpu oieHKe YCTHBIX OTBETOB BO BHUMAaHHE IPUHUMAIOTCS CIIEIYIONINE KPUTEPHH.
Kputepuu olleHKH YCTHBIX OTBETOB

OtmeTKa Kpurepun

«5» OueHka «5» CTaBUTCSI, €CITU YUYEHHUK:

- TIOKa3bIBaeT TJIYyOOKOE W TIOJIHOE 3HAaHWE W TIOHMMaHUE BCETO
MPOrPAMMHOIO  MaTepuala;  MOJHOE  INOHUMAaHUE  CYLUIHOCTH
paccMaTpUBAEMbIX TOHATHM, SBJICHHN M 3aKOHOMEPHOCTEH, TEOpHH,

B3aHMOCBSI3€H;
- yMEET COCTaBUTh TIONHBIM ¥ TIPABWIBHBIA OTBET Ha OCHOBE
M3YyYEHHOTO  Marepuana; BBIJICIATH  TJIABHEIC  ITOJIOXKCHMUS,

CaMOCTOSITENIFHO TOJITBEPXKAAaTh OTBET KOHKPETHBIMH TpUMEpaMH,
dakTamMM; caMOCTOATENbHO M AapryMEHTUPOBAHHO JejaTh aHaJU3,
0000111eHUs, BBIBOJBI; YCTaHABIMBATh MEXIpPEIMETHbIE CBS3U (Ha
OCHOBE paHee MPUOOPETEHHBIX 3HAHWI) U BHYTPUIIPEIMETHBIC CBA3H;
TBOPYECKH TPUMEHSTH TIOJTYYCHHBIC 3HAHUS B HE3HAKOMOW CHTYaIlWH;
MOCJCAOBATEIbHO, YETKO, CBSI3HO, OOOCHOBAHHO U 0€30IIHN00YHO
n3JIaraTh y4eOHBIN MaTepua;




- YMEET COCTaBJISITh OTBET B JIOTMYECKOM MOCJIEAOBATEIBLHOCTU C
WCIIONIb30BAaHUEM TIPUHSATON TEPMHHOJIOTHH, JellaTh COOCTBEHHBIC
BBIBOJIBI, (DOPMYJIHUPOBATh TOYHOE ONPENCICHUE M HCTOJIKOBAaHUE
OCHOBHBIX ITOHSITHI, 3aKOHOB, TEOPUI;

- MOXET TpH OTBETE HE IOBTOPATH JOCIOBHO TEKCT YYCOHHKA;
u3jaratb, MaTepUal JUTEPATYPHBIM  SA3BIKOM; IPAaBHWIBHO U
00CTOSATETLHO OTBEYaTh HA JOIOJIHHUTEIIbHBIC BOMPOCHI YUHUTEIIS;
CaMOCTOSITENILHO M PAallMOHAIIEHO MCIOJIh30BaTh HATJISIHBIC TOCOOUS,
CIIPaBOYHBIC MaTepHuajbl, YYCOHHK, ITOMOJHUTEIBHYIO JIUTEPaATypy,
MIEPBOUCTOYHUKH, MPUMEHSITh CUCTEMY YCIOBHBIX O0O3HAYCHHIA TPH
BEJICHUU 3allKiCEH, COMPOBOXKIAIOIMIMX OTBET, HCMOJb30BATh IS
JI0KA3aTelIbCTBA BHIBOJIOB U3 HAOJIIOICHHUH U OIBITOB;
-CaMOCTOSITEIILHO, YBEPEHHO M 0€301ITMO0YHO TPUMEHSET TOJyUYCHHbBIS
3HAHUS B PEIICHUU TPoOJieM Ha TBOPYECKOM YpPOBHE; IOIYCKAET HE
0oJjiee OJTHOTO HeJo4YeTa, KOTOPHIN JIETKO UCIPABISIET IO TPEOOBAHHIO
VUUTENs; HMMEET HEOOXOAMMBIE HaBBIKM pabOTBHl ¢ Tmpubopamu,
yepTe)kaMH, CXeMamu, rpadukamu, KapTamH, COIYTCTBYIOIIUMU
OTBETY.

«dy

Onenka «4» cTaBUTCS, €CIIM YYECHHUK:

- [IOKa3bIBa€T 3HAHUE BCETO HM3YYEHHOI'O IPOrpPaMMHOr0 Marepuaa;
JaeT IMOJHBIA U MPAaBUIIbHBIM OTBET HAa OCHOBE WM3YYEHHBIX TEOpPUN;
JIOTIYCKAaeT  HE3HAuuTeNIbHbIE  OMMOKM M HEJAOYEeTHl  IpHU
BOCIIPOM3BECHUM HM3YyYEHHOI0 MarepHaja, HeOOJbIlINe HETOUHOCTH
IPU  HCIOJIB30BAHMM HAyYHBIX TEPMHUHOB WJIM B  BBIBOJAX,
00001IeHUAX U3 HAOJIIOJCHMI; MaTepuall u3jaraeT B OIpeaesIeHHON
JIOTMYECKOW  IIOCJIEJOBAaTEIbHOCTH, IPU 3TOM JONYCKAaeT OAHY
HEerpyoOyro OIMOKY MM He Oojiee JBYX HEJOYETOB, KOTOPHIE MOXKET
UCIPAaBUTh CAMOCTOSITENIbHO TIpU TPeOOBAaHWU WM HEOOJbILION
IIOMOLIM  NPENoAaBareis; IOATBEPKAAET OTBET KOHKPETHBIMU
IpUMepaMy; MpPaBUWJIbHO OTBEYAET Ha JIOMOJHHUTENbHBIE BOIPOCHI
YUUTENS;

- YMEET CaMOCTOSTEIbHO BbIIEIATh TJIaBHBIE MOJIOKEHUS B U3yUYEHHOM
MmaTepHale; Ha OCHOBaHMHM (DAKTOB M NIpPUMEPOB 0000LIaTh, J1€NaTh
BbIBOJIbI;  YCTaHaBJIMBATh  BHYTPUIPEIMETHBIE CBSA3H;  MOXET
IIPUMEHATH IOJIyYEHHBIE 3HAHUS HA IPAKTUKE B BHUIOM3MEHEHHOU
CUTYyalluM, COOJII0JaTh OCHOBHBIE IpaBHJIa KyJIbTYyphl YCTHOW peuw;
MCIIOJIb30BaTh IIPU OTBETE HAyYHbIE TEPMUHBIL;

- He o0najgaeT JOCTaTOYHBIM HAaBBIKOM pPAa0OThI €O CIPABOYHOM
JUTEPATypOH, y4eOHUKOM, MIEPBOMCTOYHUKOM (mpaBUIBHO
OpUEHTHPYETCS, HO paboTaeT MEAJICHHO)

3»

OreHka «3» CTaBUTCS, €CIHM YICHHUK:

- YCBaWBAaeT OCHOBHOE COJIepKaHUE ydeOHOTO MaTepuaia, HO WMEEeT
npoOenbl, He  TPENATCTBYIOIIME  JallbHEUIIeMy  YCBOGHHIO
MIPOTrpaMMHOTO MaTepHaa;

- W3NaraeT Marepual HECUCTEeMAaTU3HUpPOBAHHO, (parMeHTapHO, He
BCeraa MOCJIEI0BATEIIHHO; MMOKa3bIBACT HEJIOCTAaTOYHYIO
c(OPMUPOBAHHOCTh  OTACNBHBIX 3HAHUH ©  yMEHHH; crabo
apTyMEHTHPYET BBIBOJABI U O0OOIIEHHUS, OMYyCKAeT OMIMOKW MpPU HX
(bopMyITHUPOBKE; HE UCMONB3YET B KAYECTBE JI0KA3aTEeIbCTBA BBHIBOJIBI U
000011eHNsT U3 HAOIOACHUH, OMBITOB WJIM JOTYCKAeT OIMUOKH TIPH HX
W3JI0KEHUU; AT HEUCTKHUE OTPE/ICIICHUS TOHSITH;

- HCTIBITHIBAET 3aTPYAHEHMs B IPUMEHEHUH 3HAHUM, HEOOXOJUMBIX JUIS




pelleHusl 3aJad PA3IMYHBIX THIIOB, NPAKTUYECKUX 3aJaHUM, IIpU
OOBSICHEHUN KOHKPETHBIX SBJICHHI Ha OCHOBE TEOPHH M 3aKOHOB;
OTBEYAET HEMOJHO HAa BOIPOCHl YYHUTEIS WIM BOCIPOU3BOIUT
COJCpKAHME TEKCTa Yy4eOHMKA, HO HEJOCTaTOYHO IIOHUMAET
OTJIE/IbHBIE ITOJIOKECHUS, NUMEIOIUE BAKHOE 3HAYCHUE B OTOM TEKCTE,
nonyckas 1-2 rpyObie ommoKu

«2» OrneHka «2» CTaBUTCA, €CIIA YYEHUK:

- HE yCBaMBACT U HE PACKPBHIBACT OCHOBHOE COJICPKAHUE MaTepHala;He
3HaCT WJIM HE TOHUMAeT 3HAYUTEIBHYI) YacTh IMPOTPAMMHOIO
MaTepuaia B IpeJesiax MOCTaBICHHBIX BOMPOCOB; HE JEIAeT BHIBOJIOB
1 0000IIEeHNH];

- umeer ciaabo cPOpMHUpPOBAHHBIE W HEIOJHBIC 3HAHUS, HE yMeEET
MPUMEHSATh UX TPH PEIICHUH KOHKPETHBIX BOIIPOCOB, 3a/1ay, 3aJIaHUM
o oopasiy;

- TIpY OTBETE Ha OJIMH BOIIPOC JOMycKaeT Oosee 2 rpyObIX OMIMOOK,
KOTOPBIC HE MOXKET UCIIPABHUTH JAKE TIPH TTOMOIIH YIUTEIIS

TecToBBIi KOHTPOIIH

Llenpro TECTOBBIX 3aJaHHMl SIBISIETCS. BO3MOKHOCTH BBIIBJICHUSI 3HAHWH, YMEHHH,
HAaBBIKOB K&XXJOTO HCIIBITYEMOT0, II03TOMY B KadeCTBE WHTEPIPETAUUOHHONW CHCTEMBI
OTCUETa HCIOJB3YeTCsl KOHKpPETHAas ISl OIpEAEJCHHOH BO3pAacTHOM TPYNIBI y4aluxcs
00JIacTh COJepIKaHUs TaHHOTO YIeOHOTO MpeIMeTa.

3aaHus TECTOB pa3paboTaHbl B ABYX (opMax:

- 3aKpBIThIC 33/aHUS (33JaHUS C BBIOOPOM OTBETOB, NMPU KOTOPBIX HCIBITYEMBIH
BBIOMpAeT TMpPaBWIBHBI OTBET W3 YHCJIA TOTOBBIX, IMPHJAraeMbIX B 3aJaHUM TecTa (Kak
npaBuio 3-4 BapuaHTA).

- OTKPBITHIC 331aHUS (33JaHUs1, B KOTOPBIX UCTIBITYEMBIH caM OPMYITUPYET OTBET).

IIpu TectupoBaHuum Bce BepHble oTBeThl Oepyrcs 3a 100%, Ttorma oTmeTka
BBICTABIISIETCSl B COOTBETCTBUU C TAOIMIIEH:

[TpoLIeHT BHINOJIHEHUS 3a/1aHUS OTmetka
95% u 6onee OTJIIMYHO
75-94%% XOPOIIO
50-74%% YIIOBJIETBOPHTEIHEHO
meHee 50% HEYJIOBJIETBOPUTEIIBHO

PA3JIEJI 6. OIIMCAHUE MATEPUAJIBHO-TEXHUYECKOI'O U YYEBHO-
METOJAYECKOI'O OBECIIEYEHUS PABOUYEHN ITPOT'PAMMBI

Jluteparypa, peKOMEH/IOBaHHAS JIJIs1 yUaITUXCSI:

1. Xumus, 8 knacc/ I'abpuensa O.C., Octpoymos U.I'., Cnaakos C.A., AKIIHOHEPHOE
obmectBo «M3naTenscTBO «IIpocBemnienue»
2. Xumus, 9 knacc/ I'abpuensa O.C., Octpoymos N.I'., Cagkos C.A., AKIHOHEPHOE
obmectBo «M3naTenscTBO «IIpocBemnienue»
3. Tabnuns: [lepuoandeckas cuctema xuMudeckux nemeHToB J[. 1. Menneneesa,

Ta0IUIa PaCTBOPUMOCTH,

AIEKTPOXUMUUYECKUH PsIJl HAMIPSKEHUSI METAJIIOB.

bubnuorpaduyeckuii CIUCOK METOAMYESCKUX M YUECOHBIX TOCOOUH, UCIIOIb3yEMBIX B
00pa3oBaTelbHOM TIpOIIeCCe:




1. 'abpuensu O. C., Bocko6oitnukosa H. I1., fAmykoBa A. B. HacTonbHast kKHUTA yUUTENS.
Xumus. 8 ki1.: Meroauueckoe mmocobue. - M.: Jlpoda, 2021.

2. T'abpuensn O. C., SmrykoBa A. B. Terpaap miis 1a00paTOPHBIX OIMBITOB M MPAKTHYECKUX
pa6ot. 8 k1. K yue6uuky O. C. 'abpuensna «Xumus. 8 kimace». M.: [Ipoda, 2022.

3. I'abpuensu, O. C. Metoguueckoe nocodue k yueonuky O. C. ['abpuensna «Xumusy». 8 Kiacc
/ O. C. T'abpuensn. — M. : JIpoda, 2021. — 109.

4. I'abpuensn, O. C. Meroauueckoe nmocooue Kk yueonuky O. C. ['abpuensna «Xumusy». 9 kimace
/ 0. C. I'abpuensa. — M. : [Ipoda, 2021. — 108.

5. Xumus : TexHonorundeckue Kaptol K yueouuky O. C. ['abpuensna «Xumusi. 8 Kiacey :
Meroandeckoe rmocodue / JI. 1. Acanoa. — M. : [Ipoda, 2020

6. Xumus : TeXHOJorudeckre kapthl K yueOHuky O. C. ['abpuensna «Xumus. 9 Kiaccey :
meToaudeckoe mocoodue / JI. . AcanoBa. — M. : [Ipoca, 2018

7. Xumusi. 8 xi1.: KoHTponpHBIC U IpoBepodHbIe paboThl K yueOHuky O. C. ['abpuensHa
«Xumus. 8» / O. C. I'abpuensn, I1. H. bepeskun, A. A. Ymakoa u ap. - M.: [Ipocda, 2022.
JaHHBIE

8. https://iro-49.ru/wp-content/uploads/2023/04/Xumusi-6a30Bbiii-ypoBeHb.-Peann3arms-
TpeboBaHuii-OI'OC-0cHOBHOr0-00111er0-00pa3zoBanus.-MeToinyeckoe-nocooue-uis-

yunrtens.pdf

[udposrie oOpa3zoBaTeIbHbBIE PECYPCHI:

1.Beenutenannbiehttp:// www.chemnet.ru ["azera «Xumus» u cailt ans yuutens «51 uny Ha
YPOK XUMHH»

2.http://him.1september.ru Eaunas xomtekuus LIOP: TIpeameTtHast kosuiekius « XuMHUSD
3.http://school-collection.edu.ru/collection/chemistry EcrecTBeHHO-Hay4YHBIC SKCIIEPUMEHTHI:
xumust. Komneknus Poccuiickoro o01eo0pa3oBaTeIbHOTO mopTalia
4.http://experiment.edu.ru AJIXUMUK: caiit JI.FO. Anuk6epoBoii

5.http://www alhimik.ru Bcepoccuiickas onmumiuaa mKoJIbHUKOB 10 XUMHUH
6.http://chem.rusolymp.ru Opranuueckasi XUMUsI: JJICKTPOHHBINA YICOHUK JIJIsl CPEIAHEH HIKOJIBI
7.http://www.chemistry.ssu.samara.ru OCHOBbI XUMHHU: DJIEKTPOHHBIN YUeOHHK

8.http://www hemi.nsu.r OTKpBITHIH KOJUTEK: XUMHSI

9.http://www.chemistry.ru JluctaHmnoHHasI OTUMITHAIA 10 XMMHUH: TEIEKOMMYyHHKAIIMOHHBIN
00pa30BaTeNbHbII MPOEKT

10.https://educont.ru/?utm_source=eljur

11. https://edu.skysmart.ru/

12.https://resh.edu.ru/

13. https://uchi.ru/
14. https://www.yaklass.ru/



https://iro-49.ru/wp-content/uploads/2023/04/Химия-базовый-уровень.-Реализация-требований-ФГОС-основного-общего-образования.-Методическое-пособие-для-учителя.pdf
https://iro-49.ru/wp-content/uploads/2023/04/Химия-базовый-уровень.-Реализация-требований-ФГОС-основного-общего-образования.-Методическое-пособие-для-учителя.pdf
https://iro-49.ru/wp-content/uploads/2023/04/Химия-базовый-уровень.-Реализация-требований-ФГОС-основного-общего-образования.-Методическое-пособие-для-учителя.pdf
http://him.1september.ru/
http://school-collection.edu.ru/collection/chemistry
http://experiment.edu.ru/
http://chem.rusolymp.ru/
http://www.chemistry.ssu.samara.ru/
http://www.chemistry.ru/
https://edu.skysmart.ru/
https://resh.edu.ru/
https://uchi.ru/
https://www.yaklass.ru/

[lpommro,  nponymeposano  u  ckperieno

| newamio 33 (Ypuguate Tpu_uuca) |
JlomkHocTs ﬁgw .QS\O«D

0;

[Toanuck







