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HHOACHUTEJBHAA 3AIIMCKA

[IporpaMmMa Mo XMMHHM Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHHUsS COCTaBlieHA Ha
OCHOBE TpeOOBaHWI K pe3yJabTaTaM OCBOCHHS OCHOBHOW 00pa30oBaTelbHON MPOTrpamMMbl
OCHOBHOro o0mero o6paszoBanms, mpeactaBieHHbIx B PI'OC OO0, a Takke Ha OCHOBE
denepanpHOi pabodell MpPOrpaMMbl BOCIHUTAHUS W C YYETOM KOHIICTIIUU MPETOIaBaHUs
ydeOHOro npeameTa «XUMHs» B 00pa3oBaTeIbHbIX Opranu3anusix Poccuiickoit deaepanum.
[TporpaMMa mo XMMHUU JAET MPEICTABICHHUE O IENIAX, OOIIeH cTpaTeruy 0O0y4IeHUs, BOCIIUTAHUS
U pa3BUTHA OOYYAIOIIUXCS CpPEJACTBAMU Y4eOHOTO NpPEIMETa, YCTAaHABJIMBAET 005S3aTEIIbHOE
NpEAMETHOE  COJEp)KaHWe, IpeaycMaTpUBaeT  paclpeselieHue ero 1o Kilaccam |
CTPYKTYpUPOBAHHUE T10 pa3fiesiaM U TeMaM MPOrpaMMBbl 110 XUMHH, OMPeIesieT KOJINYECTBEHHbIE
M Ka4yeCTBEHHBIE XapaKTEPUCTUKH COJACP)KaHUs, PEKOMEHIYEMYIO IOCJIEI0BATEIbHOCTh
M3YYEHUS XUMHUU C Y4ETOM MEKIPEIMETHBIX U BHYTPUIIPEIMETHBIX CBS3€H, JIOTUKH Yy4eOHOTO
mpoiiecca, BO3PACTHBIX 0COOEHHOCTEHN 00Yy4arolnXCsl, ONPEeIsIeT BO3MOXKHOCTH MpeaMeTa st
peanu3anuu TpeOOBaHMM K pe3yabTaTaM OCBOCHHSI OCHOBHOM 00pa30BaTeIbHOM MPOrpaMMbl Ha
YPOBHE OCHOBHOT'O 0011IeT0 00pa3oBaHus, a Tak)Ke TPeOOBaHMI K pe3yiabTaTaM 00ydeHUsI XUMUHU
HA YpOBHE I1eJeil W3y4YeHHs NpeaMeTa W OCHOBHBIX BHJOB y4eOHO-IIO3HABATEIbHON
JESTSIIBHOCTH 00YJarOIIEeTrocs 10 OCBOCHHUIO YIEOHOTO COJICPIKaHUS.

3HaHHe XMMHH CIYXXUT OCHOBOM JUIsi (JOPMHUPOBAHUS MHUPOBO33PEHUsT 00ydarolerocs,
€ro TPEJICTaBICHUA O MaTepPHATBLHOM CIMHCTBE MHUPA, BAKHYIO POJb UTPAIOT (GopMHUpyeMbIe
XHMHEH TPEJICTABICHUS O B3aUMOTIPEBPAIICHUSIX SHEPTUU U 00 SBOJIIOIMH BEIIESCTB B MPUPOJIC,
0 TYTSIX PELICHUS TJIOOAIBHBIX MPOOJEM YCTOMYMBOTO Pa3BUTHS YEIOBEUECTBA — CHIPHEBOM,
SHEPreTHYECKOM, MUIIEBON U IKOJIOTHIECKON 0€30IMacHOCTH, TPOOJIeM 3IpaBOOX PaHEHUSI.
N3ydenune xumun:

— CNOCOOCTBYET pealM3allid BO3MOXKHOCTEH I caMOpa3BUTUS U (POPMHUPOBAHUS
KYJIBTYpbI JINYHOCTH, €€ 00IIel 1 PyHKITMOHAIIBHON TPaMOTHOCTH;

— BHOCHUT BKJIaJl B JOPMHUPOBAHUE MBIIIUICHUS U TBOPYECKUX CIIOCOOHOCTEH 00yUarouXcs,
HAaBBIKOB WX CaMOCTOSITENIbHOM y4eOHOW JEeATeNbHOCTH, OKCIEPUMEHTAIBHBIX U
UCCIIEIOBATEIbCKUX YMEHUH, HEOOXOAMMBIX KaK B TOBCEAHEBHOW KH3HU, TaK U B
poeCCHOHAIBHON JESTENHHOCTH;

— 3HAKOMHUT CO CHENU(PHUKON HAYYHOTO MBIIUICHHUS, 3aKJIaJIbIBAET OCHOBBI IIEJIOCTHOTO
B3IJIA/Ia HA E€IWHCTBO TPHUPOABI M YEJIOBEKA, SBJSETCS OTBETCTBEHHBIM JTallOM B
(bOopMUPOBAHNUN €CTECTBEHHO-HAYYHON TPAMOTHOCTH O0YJarOIINXCS;

— cnocoOcTByeT (OPMHUPOBAHUIO I[EHHOCTHOTO OTHOIICHHS K €CTECTBEHHO-HAYYHBIM
3HaHUSIM, K TIPUPOJIE, K YEIOBEKY, BHOCUT CBOM BKIIAJ B DKOJIOTUYECKOE 0Opa3oBaHUE
oOyyJaronuxcs.

JlanHple HampaBleHUST B OOyYE€HUM XUMHUU OOECTEUYMBAIOTCS CIEeNU(PUKON Ccoaep KaHus
y4eOHOTO TIpeIMeTa, KOTOPBIN SIBISETCS TENarorMYeckKd aJanTHPOBAHHBIM OTPAKEHUEM
0a30BOIi HAYKN XMMHUU Ha ONPEICTICHHOM JTalle €€ Pa3BUTHSL.

Kypc xumMum Ha ypoBHE OCHOBHOTO OOIIETO O0Opa3oBaHUS OPUEHTUPOBAH HA OCBOCHUE
00y4JarOIIMMHUCS CUCTEMBI MIEPBOHAYATHHBIX MOHSATHH XUMUHU, OCHOB HEOPTraHHMYECKON XUMHUU U
HEKOTOPBIX OTACIIBHBIX 3HAYMMBIX MIOHATHH OPTaHUICCKON XHUMHUH.

CtpykTypa coaepkaHusi MPOrpaMMbl MO XUMHUHU C(HOPMUPOBAHA HA OCHOBE CHCTEMHOTO
noaxoAa K ee m3ydenuro. ConaepaHuE CKJIAABIBACTCS W3 CHUCTEMBl MOHATHA O XUMHUYECKOM
DJIIEMEHTE W BEIIECTBE M CHUCTEMBI TMOHATUH O XuUMHUYecKoW peakiuu. OOe ATH CHCTEMBI
CTPYKTYPHO OPTaHU30BaHBI IO TMPUHIIMITY TOCJIEIOBATEILHOTO PAa3BUTHs 3HAHWW Ha OCHOBE
TEOPETHUUECKUX MPEJCTABICHUN PA3HOTO YPOBHSI:

e ATOMHO-MOJICKYJIIPHOTO YUE€HHsI KaK OCHOBBI BCETO €CTECTBO3HAHUS;



— Ilepuonnueckoro 3akona J[.M. MenaeneeBa kak OCHOBHOTO 3aKOHA XUMUHU;

— YYEHHs O CTPOCHMH aTOMa U XMMHMUYECKOH CBSI3U;

— IpPEeICTaBICHUH 00 3JIEKTPOIIMTUUECKON JUCCOLMALIMY BELIECTB B PACTBOpAX.

TeopeTnueckue 3HAHMSI PACCMATPUBAIOTCSI HA OCHOBE SMIIMPUYECKH IOJIYYEHHBIX H
OCMBICIICHHBIX (DAKTOB, pPAa3BUBAIOTCS IIOCIENOBATEIBHO OT OJHOIO YPOBHA K JIpyromy,
BBINOJIHASL (DYHKIMU OOBACHEHHS] W TMPOTHO3MPOBAHUS CBOWCTB, CTPOCHHS M BO3MOXKHOCTEH
IIPAKTUYECKOr0 IPUMEHEHUS U MOJIYYCHHS U3y4aeMbIX BEILECTB.

OcBoeHue mporpaMmbl IO XHUMHH CIIOCOOCTBYEeT (DOPMUPOBAHHUIO TIPEACTABICHUS O
XUMHYECKOM COCTaBIAIOIIEH HAy4HOHW KAapTUHBI MHpa B JIOTMKE €€ CHCTEMHOM NPUPOJBL,
LIEHHOCTHOT'O OTHOILIEHHUS K HAYYHOMY 3HAHHUIO U METOJlaM 103HaHus B Hayke. M3ydyeHne xumun
OPOMCXOOUT C MPUBJICYEHHEM 3HAHUM M3 paHee M3YyYEHHBIX YYEOHBIX IPEIMETOB:
«Oxpyxaromuii Mup», «buonorus. 5—7 kinaccel» u «Pusuka. 7 Kjacc.

[Tpy n3ydeHUM XUMHUM NIPOUCXOAUT (GOPMHUPOBAHNE 3HAHMM OCHOB XMMUYECKON HAyKH Kak
00J1aCTH COBPEMEHHOI'0 €CTECTBO3HAHUS, IPAKTUYECKON JEATENILHOCTH YEJIOBEKA U KaK OJHOI0
U3 KOMIIOHEHTOB MHUPOBOHM KYJIbTYphl. 3ajaya yuyeOHOro IpeaMera COCTOMT B (POPMHPOBAHUU
CHCTEMBl XUMHUYECKUX 3HAHUN — BaXHEUIHMX (DAKTOB, MOHSITHH, 3aKOHOB U TEOPETHYECKHX
HOJIOKEHUH, JIOCTYNHBIX OOOOIIEHUI MHPOBO33PEHUECKOrO XapakTepa, s3blka HayKd, B
PUOOIIEHNHU K HAyYHbIM METO/IaM [TO3HAHUS IPU U3YYEHHUU BELLECTB U XUMUYECKUX pEaKluil, B
GOopMHpPOBAaHMU W pPa3BUTHM [103HABATEIbHBIX YMEHMH M MX HIPUMEHEHHH B Y4eOHO-
MIO3HABATEIBHON U y4eOHO-HCCIIEI0BATEIBCKOM 1A TEIbHOCTH, OCBOCHUH TPaBMII OE€3011aCHOTO
oOpaleHus C Bel[eCTBAMHU B IIOBCEIHEBHON KHU3HH.

[lpy w3y4YeHWH XHWMHU Ha YpPOBHE OCHOBHOTO o00Imero oOpa3oBaHUS BaXHOE 3HAYCHUE
nproOpenu Takue e, Kak:

— (QopMupoBaHUE WHTEIUICKTYaJIbHO Pa3BUTON JMYHOCTH, FOTOBOW K CaMOOOpa30BaHUIO,

COTPYAHUYECTBY, CAMOCTOSATEIILHOMY MPHUHITHIO PELICHUH, CIOCOOHOHN aJanTupoBaThCs
K OBICTPO MEHSIOLIUMCS YCIOBUSM KU3HU;

— HampaBJIeHHOCTh OOY4YeHHMs Ha CHUCTEMAaTHYeCKOoe MpHOOIIeHHe OOydaromuxcs K
CaMOCTOSITENIbHOM MO3HABATEIbHOW JESATENbHOCTH, HAy4YHbIM METOJaM IO3HaHMS,
(OopMHPYIOLTMM MOTHUBALIMIO U Pa3BUTHE CIOCOOHOCTEHN K XUMUU;

— obecrnieyeHue YyCIOBUM, CHOCOOCTBYIOUIMX NPUOOPETEHHIO OOY4YalOIMMHUCS OIbITa
pa3sHOOOpa3HOM JesATeNbHOCTH, TIO3HAHMS M CAMOIO3HAaHUS, KIIIOYEBbIX HABBIKOB
(KJIFOUEBBIX KOMIIETEHIIHI), UMEIOIINX YHUBEPCAIbHOE 3HAUCHHE JJISI Pa3InYHbIX BUI0B
JeSITEIIbHOCTH;

— (opmupoBanue obuiei GyHKIIMOHAIBHOW U €CTECTBEHHO-HAYYHOM IPaMOTHOCTH, B TOM
YyHUClIe YMEHHM OOBSICHITH M OLIEHUBATH SIBJICHUS OKPY)KAIOIIErO0 MHpPA, HCIONb3Ys
3HaHMUS W OIBIT, MOJYYEHHbIE IPU HM3YyYEHUM XHMHH, NPUMEHSTh MX INPU DPELIECHUU
po0JieM B OBCETHEBHOM JKU3HU U TPYAOBOH 1€ATEIbHOCTH;

— (opmupoBaHue y o0ydaromuxcss TyMaHUCTUYECKHX OTHOILEHHM, MOHUMaHUs [IEHHOCTH
XUMHUYECKMX 3HaHWM A1 BBIPAOOTKM 3KOJOTMYECKH L€]1eCO00pa3HOro MOBENEHUS B
OBITY U TPYJIOBOH JEATEIBLHOCTH B LIESX COXPAHEHUSI CBOETO 3/I0POBbSI M OKPY’KaIOIIEH
MIPUPOIHOMN CPEJIbI;

— pa3BUTHE MOTHBALIUU K 00Y4EHHUIO, CHOCOOHOCTEH K CAMOKOHTPOJIIO ¥ CAMOBOCIIUTAaHUIO
Ha OCHOBE YCBOEHHS OOIIEUETOBEYECKUX IIEHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY
BBIOOpY NpOGMIIS U HAIIPABICHHOCTH AalibHEHIEro o0yueHus..

OO0mee 4YKWCIO YacoB, OTBEIEHHBIX JUIS HM3yYEHUS XHMHHM HAa YPOBHE OCHOBHOTO OOIIETro
oOpa3oBanus, cocrapmnsieT 136 gacos: B 8-M kiacce — 68 yacoB (2 "aca B Hezlento0), B 9-M kimacce
— 68 gacoB (2 Jaca B HezeTIO).



COJAEPKAHUE YYEBHOI'O IIPEJIMETA «XUMMUS»
8 KUIACC

ITepBoHavajibHBIE XMMHYECKHE TOHATHS

[Ipeamer xumuu. Ponp xuMuM B KW3HM 4YesoBeka. Tena u BemecrBa. Puznueckue
CBOICTBa BEIIECTB. ArperaTHoe cOocTOsiHUE BellecTB. [IoHsATHE 0 MeTo/laX MO3HAHUS B XUMHUHU.
Xumus B cucreMme Hayk. YucTeie BeniecTBa U cMecH. Croco0bl pa3jiesieHusi cMeceid.

ATOMBI M MOJIEKYNbl. XHUMHUYECKHE 3JIeMEHThl. CHMBOJIBI XMMHUYECKUX 3IJIEMEHTOB.
ITpocTeie U Cll0KHBIE BEleCTBa. ATOMHO-MOJIEKYJIIPHOE yUEHHUE.
Xumnueckas (opmyna. BaleHTHOCTh aTOMOB XMMHUYECKHX 3JEMEHTOB. 3aKOH IOCTOSHCTBA
cocraBa BewecTB. OTHOcuTenbHass aroMHas Macca. OTHOCUTENIbHAs MOJIEKYJISIpHas Macca.
MaccoBast 1011 XUMHUYECKOI0 2JIEMEHTA B COEAMHEHUH.
Pusnyeckue U XUMUYECKHE SBICHUS. XUMUYECKas peakuys U €€ MPU3HAKU. 3aKOH COXPaHEHUS
Macchl BeIECTB. XUMHUUECKUe ypaBHeHUs. Kitaccupukammst XAMHYECKUX Peakuuil (COeTnHEHHS,
pa3oKeHMS, 3aMeIIeHUs, 0OMEHA).

XUMHUYECKUH SKCIIEPUMEHT: 3HAKOMCTBO C XMMUYECKOH MOCY/O0H, ¢ paBUiIaMu paboThI
B J1aboparopuu M npuémMaMu oOpalieHus ¢ JIabopaTopHbIM OOOpYJOBAaHUEM; H3y4YeHHE U
onucaHue (PU3MUECKUX CBOMCTB 00pa3I[0B HEOPraHWMYECKHX BEIIECTB; HAOMIOACHNE (DU3HMIECKIX
(maBiieHHE BOCKa, TasHUE JIbJA, paCTUpPaHUE caxapa B CTYNKE, KUIIEHHE U KOHJEHCAIHs BOJIbI)
U XUMHUYECKUX (FOPEHHME CBEYM, MPOKAJIMBAHWE MEIHOMN NMPOBOJIOKH, B3aUMOJICHCTBUE MEJa C
KUCJIOTON) sIBICHUH, HAOJIOJCHUE M OMMCAaHUE NMPU3HAKOB MPOTEKAHUS XUMHUYECKUX PEaKLui
(pa3nokeHue caxapa, B3aHMMOJACHCTBUE CEPHOM KHUCIOTHI C XJIOPHIOM Oapusi, pa3joKeHue
runpokcuaa meau(ll) mpu HarpeBanuu, B3aumoJieiicTBue xene3a ¢ pactBopoM coiu menu(Il));
U3YyYEHUE CIOCOOOB pa3fiesieHus: cMeceil (C MOMOIIbI0 MarHura, GUIbTPOBAHUE, BbIIIApUBAHUE,
JUCTWIIIALMS, XpoMaTorpadus), MpOBEJIEeHHE OUYUCTKH ITOBApEHHON CONM; HAOII0JeHHE H
ONMCAHUE PEe3yJIbTaTOB IPOBEJACHUS OINbITa, WIIIOCTPUPYIOLIErO 3aKOH COXPAHEHHUS MacChl;
co3/laHue MojieNiel MOJIeKyI (IIapOCTEPHKHEBBIX).
Baskneiimue npeacTaBUTe M HEOPraHUYECKHUX BelEeCTB

Boznyx — cmech razoB. CocraB Bo3nyxa. Kucinopon — 37€MEHT M MPOCTOE BELIECTBO.
Haxoxnenue kucnopojia B pupoje, pU3nueckue 1 XUMHUECKUE CBOMCTBA (PEaKIMU TOPEHHS).
Oxkcunpl. Ilpumenenue xkucnopoga. CnocoObl MOJydeHHUs KuciIopoja B Jjaboparopuu u
OpOoMBIIIIEHHOCTH. KpyroBopot kuciopoga B mpupoae. O30H — auioTporiHas MOJU(pHUKAIHS
KHCIIOpO/ia.
TennoBoil 3¢p¢dexkT XUMHUECKOW peaklud, TEPMOXUMHUYECKHE YpaBHEHHUS, OK30- H
OHIOTEPMUYECKHE peakuuu. TOoImauBOo: yroib W MeTaH. 3arpsi3HEHUE BO3/yXa, YCUJICHHE
HNapHUKOBOTO AP QeKTa, pa3pylIeHne 030HOBOTO CIIOS.
Bonopon — snemeHT u mpocroe BemecTBo. Haxoxknenue Bogopoaa B mpupoje, puznyeckue u
XUMHUYECKHE CBOMCTBA, IPUMEHEHHE, CIIOCOOBI MOTYUYECHHUSI.

Kuciorsl u coun.
MonsipHblii 00bEM ra30B. Pacu€Tbl 1o XUMHUYECKUM YpaBHEHUSIM.
®usnueckue CcBoMcTBa BOAbl. Boma kak pactBoputens. PactBopbl. HaceleHHble u
HEHACBIILICHHbIE PACTBOPBL. Pacmeopumocms eewjecmé 6 6ode. MaccoBasi JI0Nsi BEILECTBA B
pacTBope. XHUMHUYECKHE CBOMCTBA BoAbl. OcHOBaHMs. Ponp pacTBOpoOB B MPUPOJE M B KU3HU
yenoBeka. KpyroBopor Bojabl B HpUpoJe. 3arpsi3HEHUE MPUPOAHBIX BoJA. OXpaHa M OUYHMCTKA
MPUPOJIHBIX BOJ.

Knaccudukanuss neopranmueckux coenuHeHuid. Oxcuabl. Kiaccuduxanus OKcuaoB:
coJyieoOpa3yroriue (OCHOBHBIE, KUCTOTHBIC, aM(OTEpHBIC) U HecosieoOpasyromue. HomenknaTypa



OKCHJIOB (MEXAyHapoaHas U TpuBHUajibHas). dusnueckne M XUMHUYECKHE CBOWCTBAa OKCHIIOB.
ITony4yenue OkCUI0B.

OcHnoBanus. Knaccudukanuss ocHoBaHUWil: IIETOYM W HEPACTBOPUMbBIE  OCHOBAHUS.
Homenknarypa ocHoBaHuii (MeXAyHapoaHass U TpuBUaibHasA). Duznyeckue M XUMHUYECKHE
cBoiicTBa ocHOBaHMH. [lonyuyeHne ocHOBaHMI.

Kucnorsl. Knaccudpukamuss kucinor. HomeHknarypa KHCIOT (MEXAyHapomHas U
TpuBHabHasA). DU3nuecKue U XUMHUYECKHE CBOIcTBa KUCIOT. P akTuBHOCTH MetauioB H. H.
bekerona. [TonyueHnne KUCIOT.

Conu. Homenkiarypa coieil.

Du3nyYecKre U XMMUYECKUE CBOMCTBA conell. [lonyueHnue coieil.

I'eneTnueckas cBsI3b MEXKYy KJIaCCAMH HEOPIaHUYECKUX COCTUHEHUM.

XUMHUYECKUNA HKCIEPUMEHT: KAYECTBEHHOE OIPEICICHUE COAEpKaHUA KUCIOpOoJa B
BO3/IyX€; MOJy4YeHHe, coOMpaHue, paclio3HaBaHUe U U3y4YeHHE CBOMCTB KUCIOPO/1a; HAb0IeHue
B3aUMOJICUCTBUS BEILIECTB C KUCIOPOAOM M YCJIOBHUS BOSHUKHOBEHHMS M MPEKpPAILICHUS] TOPEHUS
(moxapa); O3HAKOMJIEHME C oOpa3laMu OKCHIOB M OINHMCAHWE WX CBOICTB; IOJIy4YEHUE,
coOupaHue, paclo3HaBaHWE M H3yYEHHE CBOMCTB BOAOpOJa (TOPEHHE);, B3aUMOJCUCTBUE
Boopoaa ¢ okcuaom Mmenu(Il) (Bo3MOXKHO HCIONBb30BaHHE BUIECOMATEPHANIOB); HAOINIO/ICHUE
00pa310B BELIECTB KOJINYECTBOM | MOJIb; HCCIIEI0BAHUE OCOOCHHOCTEN pacTBOPEHUS BELECTB C
pa3IMYHON pPAacCTBOPUMOCTBIO; MPUTOTOBJIEHUE PACTBOPOB C OIpPEACIEHHONW MAacCOBOM JoJei
pacTBOPEHHOTO BEIIECTBA; B3aUMOJCUCTBUE BOJLI C METaUIaMH (HATPUEM U KaJIBIIHEM)
(BO3MOYKHO HCIIOJIb30BAHHME BHIEOMATEPHAIIOB); OMpPEACIICHUE PACTBOPOB KUCIOT M ILEI0YEH C
MOMOIIbI0 HMHIMKATOPOB; HCCIIEIOBaHUE OOpa3I[OB HEOPTaHMYECKUX BEIIECTB Pa3TUYHBIX
KJIaCCOB; HAONIOJICHUE W3MEHEHHs OKPAacKH HHIUKATOPOB B PAcTBOpPAaX KUCIOT U IEJIOYEil;
uzydyeHue B3aumonenctBus oxcuaa wmeau(ll) ¢ pacTBopoM cepHOMl KHCIOTBI, KHCIOT C
METaJUIAMM, PEaKIUi HEUTpalu3aluu; IMOJyYEeHUE HEPAaCTBOPUMBIX OCHOBAHUM, BBITECHEHUE
OJHOTO METaJJla APYTUM M3 PacTBOpa COJMU; PEUICHHUE SKCIEPUMEHTAIBHBIX 33Jlad IO TEME
«Baxuelmme KIacchl HEOPraHUUECKUX COSIUHEHUIN».

[Iepnonnueckuit 3axkoH u Ilepmoandeckas cucrema XuUMHYecKux dnemeHtoB JI. M.
MenpneneeBa. CTpoeHHE aTOMOB.

XuMnueckas cBsizb. OKHCJIANTETbHO-BOCCTAHOBUTEIbHbIE PeaAKIIUN

[lepBple MOMBITKM KiIacCU(PHUKAIUU XHUMHUECKHUX OdyeMeHToB. lloHATHe o rpymnmax
CXOJIHBIX JIEMEHTOB (IIETIOYHBIE U MIETOUYHO3EMENbHBIE METAUIbI, TaJOTeHbl, MHEPTHBIEC Ta3bl).
DNeMEeHTBI, KOTOpble 00pa3ytoT aM(OTepHbIE OKCHU/IBI U THIPOKCHIBI.

[lepuonnueckuii 3akoH. Ilepuomnueckas cucreMa XumMuyeckux dsnemeHtos [, .
MengeneeBa. KopoTkonepuonHas u anuHHonepuogHas ¢opmbl [leproaudeckoil cucTemsl
xumuueckux snemeHToB J[. M. MenneneeBa. Ilepuonst u rpymnmbsl. DU3HYECKHH CMBICH
MOPSIKOBOTO HOMEpa, HOMEPOB MEPUOA U TPYIIIIbI AJIEMEHTA.

Crpoenue aromoB. CocrtaB aroMHbIX saep. W3orombl. Onektponsl. CtpoeHue
AIIEKTPOHHBIX 00O0JIOYEK aTOMOB MEPBbIX 20 XUMHUYECKHUX IeMEeHTOB [leproandeckoil cucTemsl
. W. MenneneeBa. XapakTepUCTHKAa XHMHUYECKOTO »JJEMEHTa MO €ro IMOJIOKEHUIO B
ITepuoanueckoii cucreme J[. 1. Menaeneena.

3aKOHOMEPHOCTH M3MEHEHUS paJilyca aTOMOB XMMHUUYECKHX 3JE€MEHTOB, METAJUTMYECKUX
Y HEMETAUIMYECKUX CBOMCTB IO TpyIIiaM U nepuojaM. 3HadyeHue llepumogmyeckoro 3akoHa u
[lepnonnueckoid CUCTEMBbl XMMUYECKUX 3JIEMEHTOB Il pa3BUTUA Hayku u mpaktuku. 1. WM.
MeHnneneeB — y4€HbBIN U TpakIaHUH.

Xumuueckass  CBS3b. KoBanentnas  (momsipHass W HEMOJsIpHAst) CBS3b.
DIIEKTPOOTPUIIATETLHOCTh XUMHYECKUX 3JIEMEHTOB. MIOHHAs CBS3b.

Crenenb  okucieHus. OKHUCIUTETbHO-BOCCTAHOBUTENbHBIE peakuuu. IIpouecchr
OKHCJICHUS U BOCCTaHOBJIEHUS. OKUCIUTENN U BOCCTAHOBUTEIH.

XVUMUYECKUN OKCIIEPUMEHT: H3ydeHHEe OOpa3loB BEIIECTB METAUIOB U HEMETaJUIOB;
B3aWMO/JICCTBHUE TUIPOKCHIA IMHKA C PACTBOPAMH KHCIIOT M IIEJIOYEH; MPOBEICHUE OIBITOB,



WUTIOCTPUPYIOIIMX MPUMEPHI OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX peakiuil (rOpeHue, peakuuu
Pa3NOXKEHUSs], COCTUHEHHUS ).
MexnpeaMeTHbIe CBSI3H.

Peanu3arust MeXIpEeIMETHBIX CBSA3CH MPHU M3yYECHUU XHUMHH B 8§ KIIACCE OCYIIECTBISETCS
yepe3 UCIHOJb30BaHHWE KaK OOIIMX €CTECTBEHHO-HAyYHbIX TIOHATUH, TaK U TOHATHIA,
SIBIISTFOIIIAXCSI CHCTEMHBIMH TSI OT/ICTIBHBIX MPEAMETOB €CTECTBEHHO-HAYYHOTO ITHUKJIA.

OOmiue ecTecTBEHHO-HAy4YHbIE TOHSATHUS: HayuHbI (akT, TUMOTe3a, TEOpHus, 3aKOH,

aHaIM3,  CHUHTE3,  KIacCH(UKaIUs,  MEePUOJUYHOCTh,  HAOMIOJEHHE,  IKCIEPUMEHT,
MOJIeJIMPOBAHUE, U3MEPEHHUE, MOJIEIIb, IBJICHHE.
Odusuka: Marepusi, aToM, DJJEKTPOH, NPOTOH, HEUTPOH, WOH, HYKJIHJA, H30TOIHI,
pPaZvoOaKTUBHOCTb, MOJIEKYJa, JJIEKTPUUYECKUN 3apsl, BEIIECTBO, TelO0, O00BEM, arperaTHoe
COCTOSTHUE BEIECTBA, a3, (PU3WYCCKUE BEIUYHMHBI, SIUHUIBI U3MEPEHUS, KOCMOC, IIAHETHI,
3BE361, ComHIIE.

buonorus: porocunres, qeixanue, ouochepa.

l'eorpadusa: armochepa, ruapocdepa, MuHepalbl, TOpPHBIE TMOPOIBL, TOJE3HBIC
HCKOTIaeMbIe, TOIUTHBO, BOJIHBIC PECYPCHI.

9 KJIACC

BemecTBo M XuMHUYeCKas peakuus

Ilepuonuueckuit 3akoH. llepuommyeckas cucrema xXuUMuU4Yeckux »3semeHToB J[. U.
MengeneeBa. CrpoeHHE aTOMOB. 3aKOHOMEPHOCTHM B HW3MEHEHMHM CBOWCTB XUMHYECKHX
SJIEMEHTOB TMEPBBIX TPEX MEPUOIOB, Kalausl, KaJdblUs W MX COCAUHEHHH B COOTBETCTBUHU C
MOJIOKEHUEM AJIEMEHTOB B [leproinueckoi CuCTeMe U CTPOCHUEM UX aTOMOB.

CtpoeHue BeliecTBa: BHUJIbl XUMHUYECKOW CBS3U. THUIBI KPUCTAUNIMYECKUX PEHIETOK,
3aBHCUMOCTb CBOWCTB BEIIECTBA OT THUMA KPUCTAJUIMYECKOW PEMIETKHM W BHUJIA XUMHUYECKOMN
CBSI3H.

Knaccudukanuss v HOMEHKIaTypa HEOPraHMYECKHX BEHIECTB (MEXKIyHapoaHas |
TpUBHANIbHAsA). XHMHUUYECKHE CBOMCTBA BELIECTB, OTHOCSIIMUXCA K Ppa3IMYHBIM KJlaccam
HEOPraHWYECKUX COCIMHEHN, TEHETUYECKas CBSA3b HEOPraHUYECKUX BELIECTB.

Krnaccudukanus XuMHUYECKUX PEAKIUi 1O pa3TUYHbIM MPU3HAKaM (TI0 YUCITY U COCTaBY
YUaCTBYIOIIMX B PEAKIUU BEIIECTB, MO TemIoBOMYy 3(QexTy, Mo H3MEHEHHIO CTeleHen
OKHCJIEHUSI XMUMHYECKUX DJIEMEHTOB, IO OOpAaTUMOCTH, IO YYAaCTHIO KaTajau3zaropa). JK30- U
OHJIOTEPMUYECKUE PEAKIIUU, TEPMOXUMHUUECKNE YPAaBHEHUS.

[TonsTre o ckopocTn xuMuueckoil peakuuu. [loHsTHE 00 0OpPAaTUMBIX M HEOOPATUMBIX
XUMUYECKUX peakuusx. [loHATHEe O TOMOTI€HHBIX U TEeTEPOreHHBIX peakuusx. [louamue o
Xumuyeckom pasHogecuu. Daxkmopwl, eruAIOWUEe HA CKOPOCMb XUMUYECKOU peakyuu u
NOJIOHCEHUE XUMUYLECKO20 PABHOBECUSL.

OKHUCIUTENbHO-BOCCTAHOBUTENIBHBIE ~ PEaKIUM,  JJIEKTPOHHBIM  OallaHC  OKUCIUTEIHHO-
BOCCTAHOBUTEIbHON peakuuu. CocTaBiIeHUE YPaBHEHUU OKHUCIMTEIbHO-BOCCTAHOBUTEIbHBIX
PEaKIHii C UCTIOIB30BAHUEM METO/Ia JIEKTPOHHOTO OanaHca.

Teopus 37AEKTPOIUTUYECKON TUCCOIUALUMU. DIEKTPOJIUTHI U HEAIEKTPOIUThL. KaTHoHHI,
QHUOHBI. MEXaHW3M JUCCOIMALMM BEIIECTB C PA3JIMYHBIMU BHIAMU XUMHYECKON CBS3H.
Crenens auccoruanyu. CHIBHBIC U CIA0BIEe AIEKTPOIIUTHI.

Peakniun nonHoro oOMeHa. Y CIoBuUsI MPOTEKAHUS PEAKIIM HOHHOTO OOMEHA, TIOJHBIE 1
COKpall€HHble MOHHbIE ypaBHEHUsl peakuuii. CBOMCTBAa KUCIOT, OCHOBAHUW M COJIEH B CBETE
MPEACTABICHUN 00 JJIEKTPOJUTUYECKON nauccoranui. KadecTBeHHbIE peakIu Ha HWOHBI.
Touamue o euopoause coiell.

XUMUYECKUN HKCHEPUMEHT: O3HAKOMJICHHE C MOJIENSAMH KPUCTAIUIMYECKUX PEIIETOK
HEOPraHMYECKUX BEIIECTB — METAJUIOB U HEMEeTaioB (TpaduTa U anmasa), CIOKHBIX BEIIECTB
(xmopunma HATpUs); MCCIEIOBAHHE 3aBUCUMOCTH CKOPOCTH XUMHYECKOW peakIuu OT
BO3JICHCTBUS Pa3IMUHBIX (PAKTOPOB; MCCIEIOBAHHUE DIIEKTPOIPOBOJIHOCTH PACTBOPOB BEIECTB,



nporecca  JAMCCOLMAIMM  KHCIOT, Inenoded MW coled  (BO3MOXKHO — MCIIOJIb30BaHHE
BUJICOMATEPHUAIIOB); MPOBEAECHNUE ONBITOB, WIUIIOCTPUPYIOLUIMX IMPU3HAKU MPOTEKAHUS peaKLuil
HMOHHOro oOMeHa (oOpa3oBaHME OcCajKa, BbIIEIEHUE Ta3za, OOpa30BaHHE BObI); OIBITOB,
WUTIOCTPUPYIOIIMX MPUMEPBI OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX pEaKUUi (FOpeHHe, peakluuu
pa3JIOKEHUs,, COEIMHEHUs); PpAaclO3HAaBaHUE HEOPraHWYECKMX BEIIECTB C  IOMOILBIO
KaueCTBEHHBIX PEaKLUi Ha MOHBI; pEIICHNE IKCIIEPUMEHTAIbHBIX 3a/1a4.

Hemerauibl 1 MX COeJUHEHUA

OOmast xapaktepucTuka TrajoreHoB. OCOOCHHOCTH CTPOCHHS AaTOMOB, XapaKTepHBIC
crenieHu okucineHus. CrpoeHue M (U3NYECKHE CBOWCTBA IMPOCTBHIX BELIECTB — T[aJOrE€HOB.
XUMHYECKHE CBOMCTBA Ha IpUMeEpe Xjopa (B3aMMOJEHMCTBHE C MeETaulaMH, HEMETaJulaMu,
menoyamu).  Xsoposopopoa. ConsiHas  KMCIOTa, XUMHMUYECKHE CBOMCTBA, IOJIy4eHHE,
npuMeHeHue. [IefcTBre X10pa U XJIOpOBOJIOPOJa HAa OpraHu3M 4elloBeKa. BaxxHenmme XJ1opuasl
U X HaXO0XJIECHUE B IPUPOJIE.

OOmas xapakrepuctuka 3yeMeHTOB VIA-rpynmbl. OCOOEHHOCTH CTPOSHHSI aTOMOB,
XapaKTEpHBIE CTEIICHU OKUCIICHUS.

CrpoeHne M (QuU3MYECKHE CBOMCTBA MPOCTBIX BELIECTB — KHUCIOPOJAa U  CEpPHI.
AnnotponHble MOAU(PUKALIMN KUCIOPOJa U cepbl. XUMHUYECKUEe CBOMCTBa cepbl. CepoBOAOpPO,
CTpoeHue, GU3NIECKUEe U XUMHUYECKHE CBOMCTBAa. OKCUIBI CEPhl KaK MPEICTABUTEIH KUCIOTHBIX
okcusioB. CepHast KHCOTa, (PU3MYECKHEe M XMMUYECKHEe CBOMCTBA (0OIIMe KaK IpeCTaBUTEINs
KJ1acca KUCJIOT U cienuduueckue). XMMUUECKUE peaklnu, JIeKaIUe B OCHOBE POMBILIUIEHHOTO
criocoba mnosyyeHust cepHoil kucnoTsl. [Ipumenenue. Conu cepHOM KHUCIOTHI, KaueCTBEHHAas
peakmust Ha cynbdar-moH. HaxoxaeHue cepbl M e€ COeIMHEHHH B TpUpoie. XHUMHYECKOe
3arps3HEHUE OKpYXKarollled Cpelbl COECJUHEHUSMHU Ccepbl (KUCIOTHBIE O, 3arps3HeHHE
BO3J1yXa U BOJOEMOB), CITIOCOOBI €ro MPEeA0TBPAIIICHHUS.

OOmiast xapakTepucTuka 371eMeHTOB VA-rpynmbl. OCOOEHHOCTH CTPOEHHUS AaTOMOB,
XapaKTEepHbIE CTEIICHU OKUCIICHHUSL.

A30T, pacnpocTpaHeHue B NpHpoJie, pu3nyeckue u XumMudeckue cpoiicrsa. Kpyrosopor
azoTa B Ipupoae. AMMHAK, €ro (QU3NYECKMe M XUMHYECKHE CBOICTBa, IOJIy4€eHUE U
npuMeHeHne. Conau aMMOHHUS, HMX (U3MUECKMe U XHUMHYECKHE CBOMCTBA, HpPHUMEHEHHE.
KauecTBeHHast peakiivs Ha MOHbI aMMOHUS. A30THas KHCIOTa, €€ MojyyeHue, (pusuveckue u
XUMHUYECKHe CBOWCTBa (00IIMEe Kak MpeJCTaBUTENs Kilacca KHUCIOT U crenupuuecKue).
Hcnonb3oBaHue HUTPATOB M COJEM aMMOHHS B KadeCTBE MHMHEPAIbHBIX YA0OpPEHMH.
XVMHYECKOE 3arpsi3HEHUE OKpY’Kalolllell cpeibl COCTUHEHUSIMHU a30Ta (KUCIOTHBIE AOXKIH,
3arps3HEHUE BO3/lyXa, IOYBBI U BOJOEMOB).

®ocdop, amnorponHsle Moaupukanmuu pocdopa, puznyecKkue U XUMUIECKUE CBOMCTBA.
Oxcun dochopa(V) u pochopHas kuciaora, Gpusnyeckue 1 XUMHUYECKHE CBOMCTBA, MOJIyUYEHHUE.
Hcnonp3oBanue ¢pocaToB B KaUeCTBE MUHEPAIBbHBIX YI00pEHUH.

OOmast xapakrepuctuka syeMeHTOB [VA-rpynmbel. OcoOE€HHOCTH CTpPOEHHsI aTOMOB,
XapaKTEepHbIE CTENIEHU OKUCIICHHUS.

VYraepon, amnoTponHble MOAM(UKALMYU, PACOPOCTpaHEHUE B MpuUpoje, (pusnueckue u
XUMUYECKHe CBOMCTBA. Ancopbums. KpyroBopor yriepoaa B mpupozae. OKcuapl yriepona, ux
¢u3nueckue M XUMHUECKHE CBOWMCTBA, JCWCTBHE HA HKHUBBIE OPraHU3MBI, IOIy4Ye€HHE U
MpUMEHEHHEe. DKOJOTUYECKHE MpoOJeMbl, CBA3aHHbIE ¢ OKcuaoMm yriepoaa (IV); rumoresa
rJ100abHOTO TOTENJICHNUsT KJIMMaTa; MapHUKOBBIN 3¢ dekT. YrompHas KHcIOTa M €€ CONH, UX
¢duznyeckue U XMMHUYECKHE CBOMCTBA, MOJIyueHHE U npuMeHeHue. KauecTBeHHasl peakius Ha
kapOoHar-uoHbl. Mcnonb3oBanue kapOOHATOB B OBITY, MEAMULUHE, MPOMBIIUIEHHOCTH U
CEIbCKOM XO35MCTBE.

IlepBoHauabHBIE MOHATHS 00 OPraHUYECKHX BEIIECTBaX KAaK O COCJUHEHUSX YIiepoja
(MeraH, O9TaH, STWIEH, alleTUJIEH, ATAHOJ, TJUIEPUH, YKCyCHas KHCIOTa). Mx cocmas u
xumuueckoe cmpoeHue. IloHATHE O OWONOTMYECKHM BAKHBIX BEIIECTBAaX: XMpax, Oenkax,
YIJIEBOAAX — W MX POJIM B JKU3HU YeloBeKa. MamepuanvoHoe eOUHCME0 Op2aHU4ecKux u
Heop2aHu4ecKux coOeOUHeHul.



Kpemuwnii, ero ¢usmveckue M XHUMHYECKHE CBOWCTBA, MOJYYCHHE U TIPUMCHEHHE.
Coenunaenuss kpemHusi B mpupoge. OOmme mpencraBienus o0 okcuae kpemuus (IV) u
KpeMHUeBOU kucnore. CUIMKAThl, UX HCIOJB30BaHUE B OBITY, MEIUIMHE, MPOMBIILICHHOCTH.
Baoicnetiviue cmpoumenbHvle Mamepuavl: Kepamukd, Cmekio, yemeHm, 6emoH, sHcene300emoHn.
IIpobnemvl 6e30nacHo20 UCNONBL308AHUSL CIMPOUMETbHBIX MATNEPUATLO8 8 NOBCEOHEBHOU HCUSHU.

XUMHUYECKUH DKCIIEPUMEHT: H3yueHUe 0O0pa3lloB HEOPTaHWMYECKUX BEIIECTB, CBOWCTB
COJITHOM KHUCIJIOTBI; IMPOBEICHUE KAYECTBEHHBIX pEakUUid Ha XJIOPUA-HOHBI U HAOIIO/CHUE
MPU3HAKOB WX TIPOTCKAHUS; OIBITHI, OTpakarompe (HU3NYEeCKHe W XUMUYECKHE CBOHCTBA
TaJIOTEHOB U UX COEJUHEHHH (BO3MOXHO HCIIOJIb30BAHHME BHIEOMATEPUANIOB); O3HAKOMIICHHE C
oOpa3iaMu XJ0pua0B (TaTOTCHHUIOB); O3HAKOMIICHHE C O00pa3lamMu cepbl U €€ COCTUHEHUSMU
(BO3MOXHO HCHOJB30BAaHUE BHJIEOMATEPHANIOB); HaOJIO/IEHUE Tpoliecca OOYIIIMBAaHUS caxapa
1O/ JEHCTBUEM KOHILICHTPUPOBAHHOM CEPHOM KHUCIIOTHI; M3Y4EHHE XUMUYECKHX CBOMCTB
pa30aBICHHON CEepHOM KHUCIIOTHI, MPOBEIECHHWE KAaueCTBEHHOM peakIuu Ha Ccylb}ar-uoH u
HaOrofleHne Tpu3HaKka e€ MPOTEeKaHUs; O3HAKOMIJIGHHE C (PU3MYECKMMH CBOMCTBAMHU a30Ta,
dochopa M uX coeauHEHUH (BO3MOXHO HCIIOJIb30BAHKE BHJACOMATEpUAIOB), oOpasmamMu
a30THBIX M (QOochOpHBIX yHOOpPEHMIA; MONydeHHe, COOMpaHHMe, pPacCIO3HABaHUE M H3YyYCHHUE
CBOICTB aMMHaka; MPOBEJCHUE KAYeCTBEHHBIX pPEaKIMil Ha MOH aMMOHUS U ¢ocdar-uoH U
M3y4eHUE MPU3HAKOB UX MPOTEKAHHS, B3aUMOJICHCTBHE KOHIIEHTPUPOBAHHOM a30THON KHUCIIOTHI
C MeJbI0 (BO3MOXHO MCIOJIb30BaHUE BHUICOMATEPHAIIOB); U3YUCHHE MOJIEIEH KPUCTAIUTHUECKUX
peméTok anmasa, rpadura, QyuiepeHa; 03HaKOMIIEHHE C TIPOIIECCOM aICOPOIMH PACTBOPEHHBIX
BEIIECTB AKTHUBUPOBAHHBIM YIJIEM M YCTPOHCTBOM MPOTHBOrasa; MOJydyeHUe, coOHupaHue,
pacrio3HaBaHUE U U3yUYE€HUE CBOMCTB YIIIEKHUCIIOTO ra3a; MPOBEeICHHE KaYeCTBEHHBIX PEaKIUi Ha
KapOoOHAT- W CUJIMKAT-UOHBI W H3yYeHUE IMPHU3HAKOB HX MPOTEKAHHS; O3HAKOMIIEHHE C
MPOIYKUIHUEH CUJIMKATHOM MPOMBINIJIEHHOCTH; PEIIEHUE SKCIICPUMEHTAJIBHBIX 337a4 10 TeMe
«Baxuelme HeMeTaIbl U UX COSAUHEHUS».

MeTajibl M MX COeTUHEHUSI

OO0miass xapakTepUCTUKAa XHUMHUYECKUX OJIIEMEHTOB — METAJJIOB HAa OCHOBAaHHHM UX
nonoxkeHus B [lepuonnueckoit cucreme xumuueckux sneMeHToB . . Menaeneesa u crpoeHust
atomoB. CTpoeHue MeTauioB. MeTrauiMueckass CBsA3b M METAUIMYECKas KpUCTAJUIMYecKas
peméTka. DIEeKTPOXUMUYECKUN psAll HaNpsHKeHUW MeTauioB. DuU3MYecKHe U XUMUYECKHE
cBoiicTBa MeTaiyioB. OOiue crnocoObl moxydeHus: MeTaioB. [loHsTHE O KOPPO3HH METAIIOB,
OCHOBHBIE CITOCOOBI 3aIIUTHI UX OT KOppo3uu. CIiaBsl (CTalb, YyT'yH, JIOPATIOMUHUN, OpOH3a) U
WX IPUMEHEHHUE B OBITY U MPOMBIIIJIEHHOCTH.

[lenounble MeTaJIbI: MONOKeHUE B lleproanyeckoil cucTeMe XMMHUUYECKHX 3JIEMEHTOB
. . MenzeneeBa; cTpoeHUE UX aTOMOB; HAX0XJICHHUE B Ipupoae. Pu3ndeckue U XuMUYECKHE
CBOIiCTBa (Ha mpuMepe HaTpus U Kanus). OKCUIBI U TUAPOKCUABI HATpUs U Kanus. [Ipumenenue
IIEJIOYHBIX METAJIOB U UX COCTMHECHUMN.

[IleoyHO3EMENBHBIE METAJIBl MAarHUi W KaJbLUA: TOJNOKeHue B llepmoamueckon
cucreme xumuueckux snemeHToB JI. M. MenaeneeBa; CTpO€HME MX aTOMOB; HaXxOXICHUE B
npupoje. Puznueckue U XMMUYECKHUE CBOMCTBA MAarHus W Kanblus. BaxkHeimue coeanHeHUs
KaJbpus (OKCUM, TUAPOKCUA, coiin). JKECTKOCTH BOJIBI U CIIOCOOBI €€ YCTpaHEHUS.

Amomunuii: mnonoxkenne B Ilepuogumyeckoit cucreme xumuyeckux sneMmeHtoB J[. .
MenpeneeBa; CTpOCHHE aToOMa; HaXOXAeHHE B Tpupojae. Ousnueckne n XUMUYECKHE CBOMCTBA
amroMuHUS. AMQOTEpHBIE CBOWCTBA OKCH/IA U TUIPOKCH A ATFOMHHHSIL.

Kenezo: mnonoxenne B Ilepromnueckod cucreMe xXuMuueckux osnemeHtoB . U.
MenieneeBa; cTpoeHUE aToMa; HaXOXJAeHUE B npupojie. Puznueckue U XMMHUYECKUE CBOMCTBA
xenesza. Oxcuppl, ruapokcuasl U coiu kene3a (II) m sxenesa (III), ux cocraB, cBoiicTBa u
MOJIy4eHHE.

XUMHYECKUN HKCIIEPUMEHT: O3HAKOMJICHHE C oOpasllaMH METAJUIOB W CIUIaBOB, HX
(GU3NYECKUMU  CBOMCTBAMH; H3Y4YEHHE pE3yJbTaTOB KOPPO3UH METAIJIOB  (BO3MOXKHO
WCIIOJIb30BaHNE BHUIEOMATEPHAIIOB), OCOOCHHOCTEH B3aMMOJICHCTBUS OKCHJIA KAJbIIUS U HATPUS
C BOJIOH (BO3MOXHO MCIOJIb30BAHKE BHIEOMATEPHAIIOB); CCIEAOBAHNE CBOMCTB KECTKON BOJIBI;



mpolecca TOPEeHHs Keje3a B KHUCIOpoAe (BO3MOXKHO HCIIOJIb30BAHHME BHJIEOMATEPHAIIOB);
MPU3HAKOB MPOTEKaHUsI KAUECTBEHHBIX PEaKLIUi Ha MOHBI (MarHusi, Kajablus, aTlOMUHUS, [IUHKA,
xkenesa(ll) m xeneza(Ill), memu(Il)); HaOGarOmEHME W OMHMCAaHWE TIPOIECCOB OKpAIIMBAHUS
MJIaMEHU HOHAMM HATpHsl, KM U KaJiblHs (BO3MOXKHO HCIIOJB30BAHHUE BUIECOMATEPUATIOB);
uccienoBanre aM(OTEpHBIX CBOICTB THAPOKCHAA ATIOMUHUS M THAPOKCUAA LMHKA; pEIlIeHUE
AKCIIEPUMEHTAJIbHBIX 33/a4 110 TeMe «BakHelme MeTallibl U UX COSAMHEHUS».

XuMHs 4 OKpPY:KAIIas cpeaa

HoBbie martepuansl u TexHoJiorMu. BelnectBa M Marepuanbl B MOBCEAHEBHOM KU3HHU
yesnoBeka. XUMUs U 310poBbe. bezonacHoe MCIOIb30BAHNE BEIIECTB U XUMUYECKUX PEAKLIUN B
ObiTy. IlepBasi momollb NMpPU XUMUYECKUX OXKOrax MU OTpaBieHHUsIX. OCHOBBI 3KOJOTUYECKOU
rpaMOTHOCTH. XHMMHMYECKOE 3arpsi3HeHHE OKpYyKarolled cpeabl (MpeaenpHas A0mycTUMas
koHueHTpanus Bemects — [1/1K). Posib XxuMuu B perieHuu 3K0JIOrHYECKUX MPoOIIeM.

[IpupoaHble HICTOYHUKH YTIEBOAOPOAOB (yroiib, IPUPOIHBINA ra3, HePTh), TPOAYKTHI UX
nepepaboTKU, UX POJIb B OBITY U MPOMBIIIIEHHOCTH.

XUMUYECKUN SKCIIEPUMEHT: H3yueHHue 00pa3lloB MarepHalioB (CTEKJIO, CIUIaBbl METaJUIOB,
MOJIMMEPHBIE MaTEPHUAJIbI).
MexnpeaMeTHbie CBS3H

Peanuzarust MeXMpeMETHBIX CBS3EH MPU U3YyUYEHUU XUMHH B 9 KJlacce OCYIIECTBIISETCS
yepe3 HCMHOJIb30BaHUME KaK OOIIMX eCTECTBEHHO-HAYYHBIX TMOHSATHI, TaK | MOHSTHIA,
SIBJISIFOITUXCSI CACTEMHBIMH JIJIS1 OT/ICIbHBIX MPEMETOB €CTECTBEHHO-HAYYHOTO [IUKIIA.

OOmiue ecTeCTBEHHO-HAYy4YHBbIE TOHSATHUS: Hay4dHbI (hakT, TUIOTE3a, 3aKOH, TEOpHUs,
aHaJIM3,  CHUHTE3,  KIacCH(PUKAIUsA,  IMEePUOJUYHOCTh,  HAOJFOJCHWE,  IKCIICPHUMEHT,
MOJIeJIMPOBAHUE, U3MEPEHUE, MOJICIIb, SIBJICHHE, TAPHUKOBBIN d3PPEKT, TEXHOIOTHS, MAaTEPUAIIHI.

®dusnka: marepus, aroM, OJEKTPOH, MPOTOH, HEUTPOH, HOH, HYKIHWJ, HW30TOIIBI,
PaAMOAKTUBHOCTh, MOJIEKYJA, DSJIEKTPUUECKUN 3apsj, M[POBOAHUKH, IOJYIPOBOJHUKH,
TUAICKTPUKHA, (POTOIJIEMEHT, BEIIECTBO, TENO, 00BEM, arperarHoe COCTOSIHUE BEIIECTBA, ras,
pacTBOp, pPacTBOPHUMOCTb, KpHUCTAJUIMUECKas pEMIETKa, CIJaBbl, (U3MUECKHUE BEIMYUHBI,
€IMHUIIBI U3MEPEHUSI, KOCMUYECKOE TIPOCTPAHCTBO, IJIAHETHI, 3BE3/1b1, COHILE.

buonorus: ¢orocunres, npixanuwe, Ouocdepa, FIKOCUCTEMA, MUHEpaIbHBIE YIOOPEHUS,
MHKPOIJIEMEHTHI, MAKPOAJIEMEHTBI, TUTATEIbHBIE BEIIECTBA.

l'eorpadusa: armocdepa, ruapocdepa, MuUHEpalbl, TOpPHBIE TOPOIBI, TOJE3HBIC
HCKOIIaeMbl€, TOIUIUBO, BOAHBIE PECYPCHI.

IINIAHUPYEMBIE PE3YJIBTATbI OCBOEHUSA YYEBHOI'O ITPEJIMETA
«XHUMMUSA» HA YPOBHE OCHOBHOI'O OBHIETI'O OBPA30OBAHUA

N3ydyeHne XMMUM B OCHOBHOM IIIKOJE HANpaBiI€HO HA JIOCTH)KEHHE OOydaromuMUcs
JUYHOCTHBIX, METANIPEIMETHBIX U MPEIMETHBIX PE3YJIbTaTOB OCBOCHHS YU€OHOTO MpeIMeTa.

JIMYHOCTHBIE PE3YJIBTATHI

JIMdHOCTHBIE pPE3yabTaThl OCBOCHHSI MIPOTPAaMMBI OCHOBHOTO OOIIET0 OOpa3oBaHHUS
JOCTUT'AaOTCA B XO4€ O6y‘IeHI/I${ XUMHUHU B CIUHCTBEC y‘Ie6HOI>'I nu BOCHI/ITaTeJIBHOﬁ OCATCIIBHOCTHU
Opranuzanud B COOTBETCTBHH C TPAJUIMOHHBIMU POCCHUCKUMH COIMOKYJIBTYPHBIMH U
}IyXOBHO-HpaBCTBeHHBIMI/I OEHHOCTAMMU, HpI/IHHTBIMI/I B O6HIGCTB€ HpaBI/IJ'IaMI/I nu HOpMaMI/I
MOBEICHUS M CIOCOOCTBYIOT TMpOIlecCaM CaMOTO3HAHMs, CAMOPA3BUTHS U COLMATH3AIUU
oOydJaronuxcs.

JIM4HOCTHBIE Pe3yNbTATHI OTPAKAIOT CHOPMUPOBAHHOCTH, B TOM UHCIIE B YACTH:

nampuomu4ecKkozo eocnumanus:
— HEHHOCTHOI'O OTHOHICHUA K OTCYCCTBCHHOMY KYJILTYPHOMY, UCTOPUUYCCKOMY U
HayYHOMY HACJICAWIO, IMOHHMAHUS 3HAYCHUA XHUMHYICCKOM HAayKH B JXH3HU COBPEMCHHOI'O
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o01ecTBa, CIOCOOHOCTH BIIAJETh JOCTOBEPHOM HHGOpPMAIMEH O TEPEIOBBIX JOCTHXKEHUSAX U
OTKpBITI/ISIX MHpOBOﬁ nu OTG'—ICCTBGHHOﬁ XHUMHH, SaI/IHTepeCOBaHHOCTI/I B Hay‘-IHbIX 3HAHUAX 06
YCTPOMCTBE MUpa M OOIIECTRA;

2PANCOAHCKO20 60CNUMAHUA:

— MPEJICTABICHUS O COLMAJbHBIX HOPMAaxX M IMPAaBWIAX MEXKIUYHOCTHBIX
OTHOIICHUN B KOJUICKTHBE, KOMMYHHKATUBHOW KOMIIETEHTHOCTH B OOIIECTBEHHO MOJIC3HOM,
yueOHO-UCCIIeI0BATEeNIbCKON, TBOPUECKON U IPYTUX BUIAX JEATEIbHOCTH;

— TOTOBHOCTH K Pa3sHOOOpa3HOW COBMECTHOW JEATEIBHOCTH TPU BBITIOJTHEHUH
y4eOHBbIX, IO3HABaTEIbHBIX 3a/lay, BBHIMOJHEHUHM XUMHUYECKUX HKCIIEPUMEHTOB, CO3JaHUU
y4eOHBIX MPOEKTOB, CTPEMJICHHS K B3aMMOINOHMMAHUIO M B3aMMOIIOMOILIM B TMpoOIecce ATOU
y4eOHOM JeSTENbHOCTH;

— FOTOBHOCTU OLICHMBATh CBOE IIOBEJCHUE M IOCTYIKH CBOMX TOBAapUUIEH C
MO3ULIMA HPABCTBEHHBIX U IIPABOBBIX HOPM C YUETOM OCO3HAHUS MOCIEACTBUI OCTYIIKOB;

UEHHOCMU HAYYHO20 NO3HAHUA:

— MHUPOBO33PEHUYECKUX TIPEJCTABICHUN O BEIIECTBE M XUMUYECKOW peakluHu,
COOTBETCTBYIOILIUX COBPEMEHHOMY YPOBHIO Pa3BUTHS HAayKM M COCTAaBISIOLIUMX OCHOBY JUIS
NMOHMMAHUA CYIIHOCTH HayyHOM KapTHUHBl MHpa; MPEeACTaBIeHU 00  OCHOBHBIX
3aKOHOMEPHOCTSIX PAa3BUTHUS MPHUPOAbI, B3aUMOCBS35AX YEJIOBEKa C MPUPOJHOM Cpeoi, 0 posin
XUMHH B IO3HAHUU 3TUX 3aKOHOMEPHOCTEH;

— [I03HABATEJIbHBIX MOTMBOB, HAlpaBJICHHBIX Ha IOJyYE€HUE HOBBIX 3HAHUN IO
XUMHHU, HEOOXOJMMBIX ISl 00BCHEHHSI HAOI0AaeMBIX TPOLIECCOB U SIBIICHUI;

— MO3HABATENbHON, WH(GOPMAIIMOHHON U YUTATENbCKON KYJIbTYPHI, B TOM YHCIE
HABbIKOB CAMOCTOSITEJIbHOM paboThl ¢ yuyeOHBIMU TEKCTaMH, CIPAaBOYHOW JIMTEpaTypou,
JOCTYITHBIMU TEXHUYECKUMU CPEACTBAMH UH(DOPMALIMOHHBIX TEXHOJIOTHUH;

— WHTEpeca K OOY4YeHWI0O U TIO3HAHWIO, JF0OO03HATEITLHOCTH, TOTOBHOCTH H
CIIOCOOHOCTH K CcaMOOOpa30BaHMIO, TPOCKTHOM U HCCIEAOBATEIbCKON JEATEIBHOCTH, K
0CO3HAaHHOMY BBIOOPY HaNpaBIEHHOCTH U YPOBHS 00y4YeHHS B AajbHEHIIEM;

dopmuposanusa Kyibmyput 300p06bi:

— OCO3HAHUS IEHHOCTH YXU3HU, OTBETCTBEHHOTO OTHOIIEHHUS K CBOEMY 3JI0POBEIO,
YCTAaHOBKH Ha 3JIOPOBBIM 00pa3 >KW3HHU, OCO3HAHWS TMOCICACTBHA W HENPHITHS BPEIHBIX
NpUBBIYEK (YHOTPEOIEHUSI alKorojs, HAapKOTHKOB, KYPEHHS), HEOOXOAMMOCTH COOIIOECHUS
npaBwI 0E30MacHOCTH TIPH OOpalIeHUH C XUMHYSCKHMH BEIIECTBAMU B OBITY W pealbHOU
JKU3HHU;

mpyo006020 60cnumanua:

— MHTEpeca K MPAaKTHUYECKOMY M3YYEHMIO Mpodeccuil U Tpyna pa3iInyHOro poja,
YBaXEHUE K TpYyLy MW pe3yiapTaTaM TpYyIOBOM JEATEIbHOCTH, B TOM YHCIE Ha OCHOBE
OPUMEHEHHUS TPEAMETHBIX 3HAaHUM MO XHWMHH, OCO3HAaHHOIO BBHIOOpPAa HMHIMBUAYATBLHOU
TPAeKTOPUH MPOJOJKEHUSI 00pa30BaHUs C YYETOM JIMYHOCTHBIX MHTEPECOB U CIOCOOHOCTH K
XUMHH, OOIECTBEHHBIX MHTEPECOB U MNOTPEOHOCTEH; ycCHemHoil mnpodeccHoHalbHON
JNEeSTEIbHOCTH W Pa3BUTHSI HEOOXOJUMBIX YMEHHI; TOTOBHOCTb aJalTUpPOBAaThCS B
npodeccuoHaIbHOM cpee;

IKONOZUYECKO20 60CNUMAHUA:

— AKOJIOTMUYECKHU 11€JIeCO00Pa3HOT0 OTHOMICHUS K IMPUPOJIe KaK UCTOYHUKY >KU3HU
Ha 3emJie, OCHOBE €€ CYIeCTBOBAaHMS, TIOHUMAaHUsI IIEHHOCTH 3/I0POBOTO U Oe30macHOro oopasa
JKU3HU, OTBETCTBEHHOTO OTHOIICHHS K COOCTBEHHOMY (U3HUECKOMY U TCUXHUYECKOMY
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3I0POBBIO, OCO3HAHMS IIEHHOCTH COOJIIOJCHMSI MpaBUil 0€30MacHOr0 MOBEACHUS MPU paboTe ¢
BEIICCTBAMH, a TAK)KE B CUTYAIHSIX, YTPOXKAIOIINUX 37JOPOBBIO U KU3HH JIFOJICH;

— CIIOCOOHOCTH TPUMEHATHh 3HAHMS, TOJy4aeMble NpPH HW3YYCHUU XUMHUHU, IS
pEelICHUsT 3a/ad, CBSI3aHHBIX C OKPYKAIOIIEH NPUPOAHOW CpEIOi, TOBBIIMICHUS YPOBHS
OKOJIOTHYECKON KYJIbTYPBI, OCO3HAHUS TJIO0ATBHOTO XapakTepa JKOJIOTUYECKUX MPOoOIeM U
MyTeH X PEIICHHU TOCPEICTBOM METOJI0B XUMUU;

— 9KOJIOTHYECKOTO MBINUICHHSI, YMEHHUS PYKOBOJICTBOBATHCS UM B MTO3HABATEIHHOM,
KOMMYHUKATUBHOM U COLIMAJIBHOM ITPAKTHUKE.

METAINIPEJMETHBIE PE3YJIbTATBI

B cocraBe MmerampeaMETHBIX PE3YJIbTAaTOB BBIACISIOT 3HAUUMbIC A (OPMHPOBAHUS
MHUPOBO33PEHUS OOLIEHAYYHbIE IOHATHS (3aKOH, TEOpHs, MPUHIMII, TUIOTEe3a, (HakT, cucrema,
IpoIIecC, KCIIEPUMEHT U JIPYTo€.), KOTOPhIE HCIIOIB3YIOTCS B €CTECTBEHHO-HAYYHBIX YU4E€OHBIX
peaMeTax U MO3BOJISIOT Ha OCHOBE 3HAHUN U3 ATUX NMPeAMETOB (pOpMUPOBATh NMPEICTaBIECHUE O
[EJIOCTHOW HAYYHOH KapTHHE MHpa, U YHUBEpCAIbHbIE yueOHBIC AECHCTBUS (ITO3HABATEIbHEIC,
KOMMYHHUKATHBHbIE, PEryJIsTHUBHbIE), KOTOpbIE oOecrneyuBaroT (OPMHPOBAHHE T'OTOBHOCTU K
CaMOCTOSITEIFHOMY ~ IUIAHMPOBAaHUIO M OCYHIECTBICHHIO  y4eOHOH  JeSITeIbHOCTH.
MertanpeameTHble pe3ynbTaThl OCBOCHUS 00pa30BaTEIbHON MPOrpaMMbl MO XUMHUHU OTPAKAIOT
OBJIQJICHHE YHUBEPCAJIbHBIMU II03HABATEIbHBIMU ACUCTBUSAMH, B TOM YHCIIE:

OBJI&I[GHI/IG YHUBCPCAJIbHBIMU MMO3HABATEC/IbLHBIMHU IIGfICTBH?IMI/I.

ba3zosevimu nozuueckumu oeiicmeuamu:

— YMEHHMEM HCIIOJIB30BATh MPHUEMBI JIOTMYECKOIO MBILIUIEHUS IIPH OCBOCHHUU
3HAHUM: PacCKpbIBaTh CMBICI XUMHUYECKUX IOHATUH (BBIIENATh HUX XapaKTepHbIE HPU3HAKH,
YCTaHABIMBATh B3aMMOCBS3b C JIPYTUMHU MOHSTHUSIMHU), UCIOIb30BaTh MOHATHUS U1 OOBACHEHUS
OTJENbHBIX (DaKTOB W SBJIEHH; BBIOMpATh OCHOBaHMS M KPUTEPHUM JJs KiaccuUKaLUU
XUMHUYECKHUX BEIIECTB U XUMUYECKUX PEAKIUN;

— yCTaHaBJIMBaTh NMPUUYUHHO-CIEICTBEHHBIE CBA3M MEXIY OOBEKTaMHU H3Yy4EHUS;
CTPOUTBH JIOTUYECKHE PACCYKACHUS (MHIYKTUBHBIE, NEAYKTUBHBIC, II0 AaHAJOIMH); JeNaTh
BBIBOJIbI U 3AKJIFOYECHUS;

— YMEHUEM TMpPHUMEHATh B IIpolecce TIO3HAHUS TOHATUS (TIpeIMETHbIE U
METalpeIMETHbIE), CUMBOJHMYECKHE (3HAKOBBIE) MOJEIH, HCIOJIb3yeMble B  XUMHH,
peoOpa3oBbIBaTh MKUPOKO MPUMEHSEMbIE B XUMUU MOJIETIbHBIE IPEJICTABICHUS — XUMHUECKUN
3HaK (CHMBOJI 3JI€MEHTa), XUMHueckass (opMmysia M ypaBHEHHE XHMHYECKOH peakuuu — IpH
pelieHny yueOHO-TI03HABATENIbHbIX 3a/1a4; C Y4ETOM 3TUX MOJIEIbHBIX MPEACTAaBICHUI BBISBIATD
U XapaKTepH30BaTh CYIIECTBEHHbIE MPU3HAKU U3y4aeMbIX OOBEKTOB — XMMUYECKHUX BEILECTB U
XUMUYECKHUX PEAKIUM;

— BBISIBJIATH ~ OOIIME 3aKOHOMEPHOCTH, NPUYMHHO-CIEJCTBEHHBIE CBS3U H
IIPOTUBOPEYUS B U3yYaEMBIX IIPOLECCAX U SABJICHUSIX;

baszoevimu uccneoosamensckumu oetucmeuamu:

— YMEHHMEM HCII0JIb30BaTh IIOCTABJIEHHBIE BOIPOCHI B KauecTBE HHCTPyMEHTa
MO3HAHUS, a TaKKe B KauyecTBE OCHOBBI JUIs (OPMUPOBAHMS THIIOTE3bl IO TMPOBEpKE
MPABUJIBHOCTH BBICKA3bIBAEMBIX CYXKICHMUIA;

— npuoOpeTeHre OImbITa 10 IUIAHUPOBAHMIO, OPTaHM3ALMU U  MPOBEICHUIO
YUYEHHUYECKUX OHKCIEPUMEHTOB: YMEHHME HaOlIolaTh 3a XOJOM Ipollecca, CaMOCTOSITENBLHO
IIPOTHO3UPOBATh €ro pe3yibTar, (PopMyiaHpoBaTh OO0OOIIEHHS W BBIBOJBI MO pe3yJbTaTam
IPOBEIEHHOTO OIBITA, HCCIEIOBAHNUS, COCTABIATh OTUET O MPOJICIIaHHON paboTe.
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Pabomoii ¢ unghopmayuei:

— YMEHUEM BBIOMpPATh, AHAIM3UPOBATH W HMHTEPIPETUPOBATH HHPOPMALIUIO
pa3IMYHBIX BUAOB M (HOPM INpEACTABICHUS, MOJy4aeMyl H3 pa3HBIX HCTOYHHKOB (HAy4HO-
HOMNYJIsipHAsl JUTEpaTypa XUMMUYECKOIO COJAEp)KaHMs, CIpPaBOYHbIE IOCOOUS, PECypcChl
WuTepHeTa); KpUTHUECKH OLIEHUBATh IPOTUBOPEUYHUBYIO M HEJOCTOBEPHYIO HH(POPMALIUIO;

— YMEHUEM MPUMEHATh DPA3JIUYHbIe METOAbl M 3alpOChl MPH MOUCKE M OTOOpe
UHPOPMALIUM U COOTBETCTBYIOIIUX JIAHHBIX, HEOOXOAMMBIX Ui BBINOJIHEHUS Y4YeOHBIX U
MIO3HABATENBHBIX 33/1a4 OINPEeJIEHHOTO THIIA; MPHOOPETEHHUE ONBITA B 00JIACTH MCIOIH30BAHUS
UH(POPMALIMOHHO-KOMMYHUKATUBHBIX ~ TEXHOJIOTUMH,  OBJAJE€HUE  KYyJIbTYpPOH  aKTHMBHOIO
UCITIOJIB30BAaHUSl PA3JIMYHBIX MOMCKOBBIX CHUCTEM; CaMOCTOSTENLHO BBIOMPATh ONTHMAJIBHYIO
dopMmy mnpeacraBieHUs HHPOPMALMU M WUIIOCTPUPOBATh pelIaeMble 3aJaud HECIOKHBIMU
cXeMaMH, ArarpaMMamMu, ApyrumMu popmamu rpauki ¥ IX KOMOMHALIUSAMUY;

— YMEHUEM MCIIOJb30BaTh M  aHAIM3UPOBaTh B Ipolecce Yy4eOHOW U
UCCIIEI0BATEIbCKON JI€ATEIbHOCTH HMH(GOPMALMI0 O BIMSHUM IPOMBIIIJIEHHOCTH, CEIbCKOI0
XO03SICTBA M TPAHCIIOPTA HA COCTOSIHUE OKPY>KAIOIIeH IPUPOIHOM CpeIbI.

YHUBEPCAIBHBIMA KOMMYHUKATHBHBIMHU JICHCTBUSMMU:

— YMEHHUEM 3aJlaBaTh BOIIPOCH! (B XOJl€ JUajora W/Win TUCKYCCHH) IO CYLIECTBY
oOcyxnaeMoll TeMmbl, (HOPMYIUPOBATh CBOM HPEIJIOKEHHS] OTHOCUTEIBHO BBIIOJIHEHUS
MPEVI0KEHHOM 3a/1a4u;

— pUOOpEeTeHUE ONbITa IPE3EHTAllMU PE3Yy/IbTAaTOB BBIIOIHEHUS XMMHUYECKOIO
JKCHEpUMEHTa (J1abOpaTOPHOIro OIbITa, Ja0OpaTOpHOl pabOTHI MO HCCIEIO0BAaHHIO CBOMCTB
BEIIIECTB, YU€OHOTO MTPOCKTA);

— 3aMHTEPECOBAHHOCTh B COBMECTHOM €O CBEPCTHUKAMU II03HABaTCIBHON H
UCCJIEIOBATENIbCKON N1€ATEIbHOCTU MPU PELICHUM BO3HMKAIOIIMX NpoOJieM HAa OCHOBE yuyéTa
OOIIMX HHTEPECOB U COIJAacOBaHMs MNO3MLUN (0OCYXIeHHs, OOMEH MHEHUSIMH, «MO3TOBBIE
LITYPMbI», KOOPAMHALIUS COBMECTHBIX JACHCTBUM, ONpe/ieieHe KPUTEPHUEB MO OLIEHKE KauecTBa
BBINOJIHEHHOM paboThl U Ip.);

VYHUBepcalbHBIMU PeryJsiTABHbIMU JCHCTBUSAMHU:

— YMEHHEM CaMOCTOSITEIIbHO OIPENeNATh IEIH JEATENIbHOCTH, TUIAaHUPOBATh,
OCYIIECTBIISATh, KOHTPOJIMPOBATH U MPHU HEOOXOANMOCTH KOPPEKTHPOBATH CBOIO AEATEIHHOCT,
BbIOMpaTh Haunboisee 3(dekTuBHBIE CrOCOObI pemeHus: y4eOHBIX M I03HaBaTEIbHBIX 3ajad,
CaMOCTOSTENIBHO COCTABJIATh WJIM KOPPEKTUPOBATh NPEIJIOKECHHBIA AITOPUTM JEHCTBUN IIPH
BBINMOJIHEHUH 33JaHUN C y4€TOM IMOJyYyeHHMs] HOBBIX 3HAHMH 00 M3ydaeMbIX OOBEKTax —
BEIIECTBAX U PEaKIUsIX;

— OLIEHUBATh COOTBETCTBUE MOJIyUEHHOTO pe3yJIbTaTa 3asBJICHHOM LIenH;

— YMEHHUEM HCII0JIb30BaTh U AaHAIM3UPOBATh KOHTEKCTHI, IIPe/laraeéMble B yCIOBUU
3a1aHUM.

HNPEIMETHBIE PE3YJIBTATbBI

B cocraBe mpeaMeTHBIX pPE3yIbTATOB IO OCBOCHHIO O0OS3aTENBHOTO COJIEPIKAHUSA,
YCTAaHOBJICHHOTO JIaHHOW pabodeil MporpaMMOM, BBIIETSIOT: OCBOSHHBIE OOYYAIOIIMMUCS
Hay4YHbIC 3HAHUS, YMEHHS U CIOCOOBI JNEWUCTBUH, crierupudeckue s MPeIMETHOH 00IacTh
((XI/IMI/ISI)), BUJbl JACATCIIBHOCTHU 110 TIIOJYYCHHUIO HOBOI'O 3HAHUA, €TI0 MHTCPIIPETAlNH,
peoOpa3oBaHUI0 U TPUMEHEHHUIO B PA3IMUHBIX YUYEOHBIX U HOBBIX CUTYAIIHSIX.

[IpeameTHBIE PE3yNBTATHI IPEACTABICHBI TI0 TO/IaM O0YYEHUSI U OTpakaroT CHOPMHUPOBAHHOCTH
y 00y4aronmxcs ClIeIyrImx yMEeHUH!:

8 KJIACC
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— pacKpbIBaTh CMBICI OCHOBHBIX XMMHMUYECKUX IIOHATHUH: aTOM, MOJIEKYJa,
XUMHYECKMM 3JEMEHT, IIPOCTOE BELIECTBO, CJOXKHOE BELIECTBO, CMecCh (OJHOpOAHAs U
HEOJHOPOJHAsA), BAJICHTHOCTb, OTHOCHTEJIbHAs aTOMHAs U MOJIEKYJspHas Macca, KOJIMYECTBO
BELIECTBA, MOJIb, MOJISIpHAs Macca, MaccoBas J0Ji1 XMMHYECKOI'O 3JIEMEHTAa B COEAMHEHMUH,
MOJISIpHBIH 00BEM, OKCHJ, KHUCIOTAa, OCHOBAHHE, COJIb, AJIEKTPOOTPHULATEIBHOCTh, CTENEHb
OKHCIICHHSI, XMMHUYECKash peaKiys, KIacCu(pUKalus pPeaKkluid: peakiud COCTUHEHUS, PEaKLIUuu
pa3JIoKEHUs, PEeaKLMU 3aMELICHUs, PEeaKIMM OOMEHa, 5K30- U SHJOTEPMUYECKHUE PEaKIHH;
TETUIOBON (P PEKT peakluy; SAPO aTOMa, JIEKTPOHHBIIN CIION aTOMa, aTOMHAst OpOUTAaJIb, panyc
aToMa, XMMMYECKasl CBs3b, MOJIIPHAs M HEIOJIIPHAs KOBAJIEHTHAs CBSA3b, MOHHAs CBA3b, HOH,
KaTHOH, aHUOH, PaCTBOP, MaccoBast J10Jis BELIECTBA (IIPOLIEHTHAsl KOHLIEHTPALs1) B paCTBOPE;

— WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XMMHUECKUX IMOHSTUH U NPUMEHATH
9TH MOHATHUS IPU ONUCAHUY BELIECTB U X IPEBPALICHUH;

— UCTOJIb30BAaTh XMMUYECKYI0 CHUMBOJHKY JUI COCTaBJIeHHUS (OpMyN BEIIECTB U
YPAaBHEHUN XMMUYECKUX PEAKLUM;

— OIpeNIeNIATh BAJEHTHOCTh ATOMOB 53JIEMEHTOB B OHMHAPHBIX COEIMHEHMSX;
CTENEHb OKHUCIIEHUS 3JIEMEHTOB B OWHApHBIX COEIMHEHUSX; IPUHAJIEKHOCTh BEIIECTB K
omnpeneNEHHOMY KJIacCy COCIMHEHHH mo (opmyiaM; BUJ XMMHUYECKOW CBSI3U (KOBaJieHTHAs U
MOHHAs1) B HEOPTaHUYECKUX COCTUHEHUSX;

— packpeiBaTh  cMbicn  Ilepmoamueckoro  3akona Jl. WM. Menneneesa:
JEMOHCTPUPOBATh MOHUMAHUE MEPUOINYECKON 3aBUCUMOCTU CBOMCTB XMMHUYECKHX 3JIEMEHTOB
oT ux nosoxeHuss B Ilepuoanyeckoil cucTeme; 3aKOHOB COXPAHEHUS MacChl BELIECTB,
MIOCTOSIHCTBA COCTaBa, AaTOMHO-MOJIEKYJISIPHOTO YUEHHUs, 3aKOHa ABOIaJipo;

— OIUCBIBaTh M XapaKTepu3oBaTh TaOunuHyro (opmy Ilepuoanyeckoit cuctembl
XUMHYECKHX JJIEMEHTOB: pa3jnyaTh MOHATHS «TJIaBHas moArpynna (A-rpymma)» u «oOoyHast
noarpynna (b-rpynma)», manele U 0oJblIME MEPHOIbI; COOTHOCHTH 0003HAu€HUs, KOTOpHIE
umerorcs B Tabnuue «llepuoauyeckas cucreMa xumuueckux aneMmeHTos /. V1. MenneneeBa» c
YHUCJIOBBIMUA XAPAKTEPUCTUKAaMH CTPOEHUS aTOMOB XHMHYECKMX 3JIEMEHTOB (COCTaB M 3apsf
a1pa, oOlIee YUCIIO 3JIEKTPOHOB U PACIPEIEICHUE UX 10 3JIEKTPOHHBIM CIIOSIM);

— Kiaccu(uUupoBaTh XMMHUYECKHE JJEMEHTBl; HEOpPraHWYeCKHe BeIEeCTBa;
XUMHUYECKHE peakluu (110 YMCIy ¥ COCTaBy YYaCTBYIOIIUX B PEAKLUHU BELIECTB, MO TEMJIOBOMY
dbdexry);

— XapakTepu3oBaTh (ONMCHIBaTh) OOLIME XUMHUYECKHME CBOWMCTBA  BEIIECTB
pasIMYHBIX KJIAcCOB, MOJTBEpXk/Jas OINUCAaHME TNPUMEpaMH MOJIEKYJISIPHBIX YpaBHEHHM
COOTBETCTBYIOIIUX XUMUYECKUX PEaKIuil;

— IIPOrHO3MPOBaTh CBOWCTBAa BEUIECTB B 3aBUCUMOCTH OT HX KadeCTBEHHOIO
COCTaBa; BO3MOKHOCTHU MPOTEKAHUS XUMUUECKUX MTPEBPAILEHHUH B Pa3INYHbIX YCIOBUSAX;

— BBIUUCIISATh OTHOCHUTEIBHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO Macchl BEIIECTB;
MacCOBYIO JIOJI0 XUMHUYECKOTO AJIEMEHTA 10 (OopMyJie COEIUHEHNUS; MAaCCOBYIO JIOJIIO BELECTBA
B PAcTBOPE; IPOBOJUTH PACUETHI 10 YPABHEHUIO XUMHUECKON PEaKIINH;

— MIPUMEHSTh OCHOBHBIE OINEpPAllMU MBICIUTEILHON [EATENbHOCTH — aHadu3 u
CUHTE3, CpaBHEHHUE, 0000IIeHNe, CUCTEeMAaTHU3alllIo, KiIacCu(UKAIHIO, BBISIBICHHE MPUYUHHO-
CJIEICTBEHHBIX CBA3EH — JUIsl U3yUEHUS CBOMCTB BEIIECTB U XUMUYECKUX PEAKLIUN; €CTECTBEHHO-
HayyHble METOJbl IO3HAHMUS — HaAONIOJIEHUEe, W3MEpPEHHE, MOJEIUPOBAHHE, SKCIEPHUMEHT
(peasbHBIN ¥ MBICIICHHBIH );

— ClleIoBaTh TMpaBUIaM IOJIb30BAHUSA XUMHUYECKOW MOCyI0M M J1a00paTOpHBIM
o0opy/soBaHuEM, a TakKe TMpaBuiIaM oOOpalleHusi C BEIIeCTBAaMU B COOTBETCTBUU C
UHCTPYKLHUSMHU I10 BBIOJHEHUIO J1a0OpPaTOPHBIX XWMHYECKUX OINBITOB IO MOJYYECHUIO U
coOnpaHnio Ta3000pa3HBIX BEMIECTB (BOAOPOJA M KHCIOPOJA), TPUTOTOBJICHHUIO PACTBOPOB C
ONpEeACIEHHON MaccoBOM J0J€M pacTBOPEHHOIO BELIECTBA; IUIAHUPOBATH U IPOBOJIUTH
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XMMHYECKHE SKCHEPUMEHTHI 110 PACIO3HABAHUIO PACTBOPOB IIENOYEH M KHCIOT C MOMOIIBIO
UH/INKATOPOB (JIakMycC, eHOIPTATICHH, METUIOPAHK U JP.).

9 KJIACC

— pPacKpbIBaTh CMBICT OCHOBHBIX XUMHYECKHX TIOHATUN: XUMHUYECKUH DIIEMEHT,
aTOM, MOJIEKYyJia, HOH, KaTHOH, aHHOH, IPOCTOE BEILIECTBO, CIOXHOE BEIIECTBO, BaJICHTHOCTH,
ANEKTPOOTPHUIATEIIBHOCTh, CTEMEHb OKHUCIICHUS, XUMUYECKasl peakius, XUMHUYECKas CBS3b,
TEII0BOM 3P EeKT peakiiu, MOJb, MOJIAPHBIA 00BEM, PaCTBOP; ANEKTPOIUTHI, HEITEKTPOJIUTHI,
AIIEKTPOJIUTUYECKAsT JMCCOIMALUS, PEaKIUd HOHHOIO OOMEHa, KaTajau3aTrop, XHMHUYECKOe
paBHOBecue, oOpaTHMMble M HEOOpaTUMbIE pEaKIUH, OKHUCIUTEIbHO-BOCCTAHOBUTEIbHBIC
peakuuy, OKUCIUTEIb, BOCCTAHOBUTEIb, OKHUCJIEHME U BOCCTAaHOBJEHHUE, aAJUIOTPOIMS,
aM(pOTEepHOCTh, XUMUYECKasl CBS3b (KOBAJICHTHAs, MOHHAS, METAJUIMUECKas), KpUCTaNInYecKas
pelmérka, KOppO3Usi METAJUIOB, CIUIaBbl; CKOPOCTb XUMHYECKOW pEaKkUMH, MpelelIbHO
nonyctumast koneHTpamus (I1JIK) Bemectra;

— WJUTIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XMMHUYECKMX TMOHATHH (cM. 1. 1) u
MPUMEHSATH 3TH MOHSATHUS TP ONKUCAHUM BEIIECTB M MX MPEBPAIICHUII;

— UCIOJIb30BaTh XUMHUYECKYI0 CHUMBOJHKY JJIsi COCTaBlIeHUs (POpMys BEIIECTB U
YpaBHEHUU XUMHUYECKUX PEaKLUi;

— OMpENEATh BAJICHTHOCTb W CTENEHb OKUCIEHUS XHUMHYECKHUX DJIEMEHTOB B
COCIMHEHUSX pa3IMYHOrO0 COCTaBa; IMPUHAAJICKHOCTh BEIIECTB K OINpEAEIEHHOMY Kiaccy
coequHEeHUH no (GopMmynaM; BUJI XMMHYECKON CBsI3M (KOBaJCHTHAs, MOHHAS, METAINTNYECKas) B
HEOPraHMYECKUX COEIMHEHUSX; 3apsj] HOHA MO XUMHUYECKOW (opMysie; XapakTep cpeibl B
BOJHBIX pAacTBOpaX HEOPraHMYECKUX COCAMHEHUH, THN  KPUCTAJUIMYECKON  PEIETKU
KOHKPETHOI'O BELIECTBA;

— packpeiBaTth cmblci  [lepuonmnueckoro 3akona JI. M. Menngeneesa wu
JEMOHCTPUPOBATh €ro IOHMMAaHHE: OIUCHIBATh M XapaKTepu3oBaTh TaOIMuHyr0 (opmy
[Tepuonnueckoil cUCTEMbl XMMHUYECKHUX AJIEMEHTOB: pa3jiMuaTh TMOHSATHS «TJaBHAsl MOJATPYyIa
(A-rpynmna)» u «mob6ouHas noarpynna (b-rpynma)», Manbsie u OoJbIIME MEPUO/IBI; COOTHOCUTh
0003Ha4YeHMsI, KOTOPbIE UMEIOTCSI B IEPUOINYECKON TabIuIle, C YUCIOBBIMU XapaKTePUCTUKAMHU
CTPOEHHUSI aTOMOB XMMHUYECKHUX JJIEMEHTOB (COCTaB U 3apsll Aapa, oOIee YHcIo dJIEKTPOHOB U
pacripeiefieHle uX 10 JIEKTPOHHBIM CJI0sIM); OOBSICHATH OOIINE 3aKOHOMEPHOCTH B M3MEHEHHUH
CBOMCTB 3JIEMEHTOB M MX COEJAMHEHUH B Mpelesax MaJbIX MEPUOJOB U TJIABHBIX MOJATPYII C
YYETOM CTPOEHHS UX ATOMOB;

— KIacCUPUIIUPOBATh XUMUYECKHUE DOJEMEHTHI; HEOPraHWYeCcKHe BEIECTBa;
XUMUYECKHE PEaKIu (110 YUCIY M COCTAaBY yYaCTBYIOIIMX B PEAKIIMH BEIIECTB, IO TEMJIOBOMY
a¢dekTy, Mo N3MEHEHUIO CTeTIeHEe OKUCICHNUS XUMHUECKUX dJIEMEHTOB);

— XapaKTepU30BaTh (OMHUCHIBATH) OOIIME U CIICIMPUISCKUE XUMUIECKUE CBOMCTBA
MPOCTHIX M CIIOKHBIX BEIIECTB, MOJATBEPK/Iasi OMKUCAHUE MMPUMEPAMHU MOJICKYJISIPHBIX U MOHHBIX
YpaBHEHU COOTBETCTBYIOUIUX XMMUUYECKUX PEAKLINIA;

— COCTaBJISITh YPaBHEHUS AJIEKTPOJIUTUUYECKON IUCCOLUAIMN KUCIIOT, IIeoued u
coJiell; TIOJTHbIE U COKpAIIEHHbIE YpPaBHEHMs peaklUii MOHHOTO OOMEHa; YpaBHEHMs peaklui,
MOATBEPKJAIOIIUX CYIIECTBOBAHUE TE€HETUYECKOW CBSI3M MEXKIY BELIECTBAMHU Pa3IUUYHBIX
KJIACCOB;

— pacKpbIBaTh CYILIHOCTh OKUCITUTEIbHO-BOCCTAHOBUTEbHBIX peakuuit
MOCPEACTBOM COCTaBIIEHUS NIEKTPOHHOTO OaaHca STUX PeaKIuii;

— MPOTHO3UPOBATh CBOWMCTBA BEIIECTB B 3aBUCHMOCTH OT UX CTPOCHUS,
BO3MOKHOCTH TIPOTEKAHMS XUMHYECKUX MPEBPAICHUH B PA3TUIHBIX YCIOBHUSX;

— BBIYUCIISITH OTHOCUTEIBHYIO MOJIEKYJSIPHYIO M MOJISIPHYIO MAacChl BEILECTB;
MacCOBYIO JOJII0 XMMHUYECKOT0 3JeMeHTa Mo (opMysie COeAMHEHUS; MAaCCOBYIO JIOJIO BELIECTBA
B PacTBOPE; MPOBOAUTH PACUETHI 10 YPAaBHEHUIO XUMUYECKON PEaKIINN;
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— clle[oBaTh MpaBHUJIaM IOJIb30BAHUSA XUMHUYECKOW IOCYI0M M J1ab0opaTOPHBIM
o0opynoBaHueM, a Takke IMpaBWilaM OOpallleHusi ¢ BEIIeCTBAMU B COOTBETCTBUU C
WHCTPYKIMSMH IO BBIIOJIHEHUIO Ja0OPAaTOPHBIX XUMHYECKHX OIBITOB IO TIONYyYCHHIO U
coOMpaHuIo Ta3000pa3HBIX BEIIESCTB (AaMMHAKa M YIJIEKUCIIOTO rasa);

— MPOBOANTH PEAKIUU, TOJITBEPKIAIONINEe KAYeCTBEHHBI COCTaB pa3IMYHbIX
BEIIIECTB: PAclO3HABaTh OIBITHBIM IYTEM XJIOpUI- OpoMuia-, Moaui-, kapbonat-, ¢ocdar-,
CWJIMKAT-, Cyib(aT-, TMIPOKCHI-UOHbI, KATHOHBl AMMOHMSI U HOHBI HM3yYEHHBIX METaJUIOB,
MPHUCYTCTBYIONIME B BOJHBIX PACTBOPaX HEOPTAHUUYECKUX BEIIECTB;

— IPUMEHSTh OCHOBHBIE OIEpallM MBICIUTENIbHON AESITeNbHOCTH — aHalu3 |
CUHTE3, CpaBHEHHE, O0O0O0OIlEHHEe, CHCTEeMAaTU3allii0, BBIABICHUE MPUYMHHO-CIIEICTBEHHBIX
CBSI3€M — U1 M3Y4YEHHS CBOMCTB BEIIECTB M XUMHYECKHX PEAKIMH; €CTECTBEHHO-HAYYHBIE
METO/Ibl MO3HAHUS — HAOJIOJCHHE, U3MEpPEHHE, MOJCIUPOBAHHE, DKCIEPUMEHT (pealibHbIil U
MBICJICHHBIN).



TEMATHYECKOE INTAHUPOBAHHUE
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8 KIIACC
Kosaun4yecTBo 4acoB JesiTeJIbHOCTDH YYUTEJISl C Y4€TOM
Mpak  DJEKTPOHHbIE padoueii mporpaMMbl BOCIIUTAHUS
HaumenoBanue
Ne tnyec  (uudposbie)
Pa3aeaoB U TEM KOHTpOJIbH
n/m Bcero KHe 00pa3oBaTe/IbHbIE
NMpOrpaMMsbl ble padoThbI
padot pecypchl
bl
Pa3znea 1. [lepBoHavaibHble XUMHYECKHE TIOHATHUSA
XuMusi — BaKHas YcTraHoBneHue JIOBEPUTEIIbHBIX
00611aCTh OTHOILICHUNA MEXAY MeAarorudeckum
1.1 eCTECTRO3HAHMIS I 5 2 Bubmmoreka IOK pPabOTHUKOM M €ro O0YyYaroUIMMUCH,
o https://m.edsoo.ru/7f41837¢ CHOCO6CTBYIOHII/IX MMO3UTUBHOMY
MPaKTUYECKON
BOCIIPUSITHIO 00yJaroIUMUCs
JIeATETbHOCTH YeJIOBEKa TpeGoBaHHii " pock6
MeJaroru4eckoro paboTHUKa,
L Bemecrsa 1 5 . Bu6miorexa 1OK nganequmE) WX BHUMaHHUS K
: 00cyxaaemMoit Ha OKe
XUMHYECKHE PEaKIINU https://m.edsoo.ru/7f41837c YA yp
uHpopManuy,  aKTHUBU3ALMH  HX
MMO3HABATEJIbHON JEATEIbHOCTH
Hroro o pazneny 20

Pa3nes 2. Baxkneiimme npeacTaBuTe/ Il HEOPraHUYECKHUX BeleCTB

21 Bo3nyx. Kucnopon. 5 bubnnorexka HOK

' ITonsiTHE 00 OKCHIAX https://m.edso0o.ru/7f41837c
99 Bognopon.Ilonsarue o 8 1 bubmmoreka [IOK

' KHCIIOTaX M COJISX https://m.edso0.ru/7f41837c
2.3 Boga. PactBopsl. S) 1 1 bubmmoreka [IOK

[ToGyxnenue 00yJaromuxcs
coOJII01aTh HA YPOKE OOIICTIPUHSTHIC
HOPMBI MOBEJICHHUA, paBuIa
oO1eHns co CTapIIMHU
(megarornyecKuMu pabOTHUKAMU) |
CBEPCTHUKAMH (oOyuarormmumucs),



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
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2.4

TTonsaTue 00
OCHOBAHUAX

OCHOBHBIE KJIACCEI
HEOPraHUYECKUX
COEIMHEHUU

Hroro no pasacity

https://m.edsoo.ru/7f41837¢c

bubmuorexa [JOK

1 1 https://m.edsoo.ru/7f41837c

30

HPUHIUIBL Y9eOHOW IUCHHUIUIMHBI U
CaMOOpraHU3allNY;

HPUBJICYCHUE BHHMAaHUS
oOyyaromuxcst K  IICHHOCTHOMY
acIeKTy M3y4aeMbIX Ha  YypOKax
SIBIICHU, OpraHu3als X PabOTHI C
HOJy4aeMOil Ha YpOKe COIHAaIbHO

3HAYUMOMH uHpopManuei —
UHULUMPOBAaHHE €€  OOCYXKIeHHS,
BBICKa3bIBAHUS 00yJarOIIUMUCS

CBOEr0 MHEHHMSA II0 €€ IIOBOAY,
BbIPa0OTKH CBOET0O K HEH OTHOILIEHUS

Paznean 3. Ilepuoanyeckuii 3ax

Xumuyeckas cBsizb. OKHCIUTEIbHO-BOCCTAHOBUTEIbHbIE pPeakuuu

Ileproauueckuii 3aK0H
u [lepuonnueckas

31 CHCTEMa XUMHYCCKUX 7 bu6nuoreka [IOK
anemenTtoB Jl. U. https://m.edsoo.ru/7f41837c
MeHniene-eBa.

Crpoenue atoma
XyMHU4YECKas CB3b.

3.9 OxucnauTensHo- 8 1 bubmmoreka [IOK
BOCCTaHOBHUTEIbHBIC https://m.edso0.ru/7f41837c
peakuuu

oH u [lepnoguyeckas cucrema xummudeckux 3jeMeHToB JI. . Menneneea. CTpoenne aToMoB.

[ToOyxenue oOy4aromuxcs
co0uro/1aTh Ha ypoKe OOIIENpUHSTHIE
HOPMBI TIOBEJICHHUS, npaBuiia
oO0rieHus co CTapIIUMHU
(memaroruyeckuMu pabOTHUKAMU) U
CBEpCTHUKAMU (oOyuarormumucs),
NPUHIUIBL y9eOHOW IMCIUTUIMHBI U
caMOOpraHu3aIuy;

MIPUBIICUCHHE BHUMAaHUS
oOyyaromuxcst K  IIEHHOCTHOMY
acreKkTy M3y4yaeMblX Ha  ypoKax
SBJICHUH, OpraHu3alys MX paboOThl ¢
MOJy4aeMOl Ha YypOKE COUHAIBHO

3HAYUMOMU uHpopmanuei —
MHHUIMMPOBAaHHE ee  OOCYyXKIeHHS,
BBICKa3bIBAaHUS 00yJaroImuMHCS

CBOCTO MHCHHUA TII0 €€ II0BOAY,



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

18

BBIpa6OTKI/I CBOEI'0 K Hell OTHOIIICHUS

Hroro 1o pasaeny 15 EI/I6J'.II/IOTeKa HOK
https://m.edsoo.ru/7f41837¢c
PesepBHOE BpeMs 3 BH6J.II/IOTeKa [IOK
https://m.edsoo.ru/7f41837¢c
OBILEE KOJIMYECTBO 68

YACOB I10 I[TPOTPAMME



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

9 KIIACC

H KoJsun4yecTBo 4acoB DJIeKTPOHHbIE JdeATeIbHOCTD YYUTEJIA €
anuMeHOBaHHe .
Ne nudpoBLIe yeToM padoueii MporpaMMabl
y
pa3aesioB U TeM KonrTpoabsubie IIpakTuueckue
n/n Bcero oOpa3oBaTe/ibHbIE BOCIIUTAHUSA
MPOrpamMMbl padoThI padoTbI
pecypchl
Pa3jnen 1. BemecTBo M XUMHYeCKHe peaKIIuu
[ToBTOpEeHUE 1 YcTaHoBNIEHUE TOBEPUTETHHBIX
11 yrayOieHue 3HaHUM 5 bu6mmoteka [IOK OTHOILICHUN MEXKTY
' OCHOBHBIX Pa3/IeJIoB https://m.eds00.ru/7f41a636 E€/ATOTHUECKIM PAOOTHHKOM 1
ero 00y4aromuMucs,
Kypca 8 kiiacca
CIOCOOCTBYIOIIUX TO3UTUBHOMY
OcHoBHbIC BOCHPHUATHIO 00Y4aIOIUMUCS
12 3aKOHOMEPHOCTH 4 bubnmnorexka HOK TpeGoBaHUll U TPOCchO
' XUMHYECKUX https://m.edso0.ru/7f41a636 = MEAArOrMYECKOrO pabOTHHUKA,
peaxuii MPUBJICYCHUIO NX BHUMAHUS K
00cyX1aeMoii Ha ypoKe
DIEeKTPOTUTHIECKAS
uH(pOpMaIINH, aKTUBU3AIUU HX
Aucconmarnus. Bu6morexa IIOK [I03HABATEJILHOM JeSITEIbHOCTH
1.3 Xumuueckue 8 1
https://m.edso00.ru/7f41a636
peaxiuu B
pacTBopax
Hroro no pazneny 17
Paznen 2. HemeTa/uibl M HX COeIMHEHUS
Ob6mas [ToGy>xnenue 00 yyaromuxcs
XapaKTepHUCTHKA cobmo1aTh Ha YPOKe
21 e — 4 1 bubmmoreka [OK OOILETPUHSTHIC HOPMBI
https://m.edsoo.ru/7f41a636 TIOBEJICHUS, TTpaBUia 0oO0IIIeHus CO
sanemeHToB VIIA-
CTapUINIMHU (memaroru4ecKuMu

rpymnmsl. ['agoreHst



https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
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Obwmas pabOTHHKAMH) W CBEPCTHUKAMH
XapaKTePUCTHKA (oOyuaromumucs), TIPUHIIAITBI
99 XUMHYECKHUX 5 bubnmoreka [JOK y1ebHofi AUCIHILTHHBL "
' snemeHnToB VIA- https://m.edsoo.ru/7f41a63 = “4MOOPTAHM3AIMH,
C . MIPUBJICYCHHE BHUMaHUs
TPYHIBL L.Cpa 1 €C oOydaromuxcsi K IIEHHOCTHOMY
COCAMHCHMA acreKTy H3yYaeMbIX Ha YpOKax
O6mas SIBJICHUW, OpraHu3aIus UX padoThI
XapaKTEepUCTUKA ¢ ToJTyJaeMou Ha  YpOKE
S — Lo oK 001(11)1/1an1>H0 } 3HAYUMOM
noInoTeKa uHbopMalueil — HWHUIUUPOBAHUE
2.3 aseMeHToB VA- 7 1 1 pMart HHHP
https://m.eds00.ru/7f41a636 = €€ OOCYXIECHHUSA, BBICKA3bIBAHUS
TPYIIIbL. A3OT, 00y4YaroIMMUCS CBOETO MHEHHS
docdop n ux 10 €€ MOBOJY, BBIPAaOOTKH CBOETo
COCTUHEHUS K Hel OTHOIIICHUS
Ob6mas
XapaKTePUCTHKA
XUMHYECKHX Eus 10K
noIMoTeKa
24 anemeHToB |VA- 8 2
https://m.edso0o.ru/7f41a636
TrPYIIBL. YTIEPOa U
KPEMHHN U UX
COETMHEHUS
Hroro mo paszneny 25
Paspnen 3. MeTanibl U MX COeIMHEHUS
31 OO6mue cBoiicTBa 4 bubnmoreka [JOK [Tobyxnenue 00y4JarImuxCcs
' METaJIOB https://m.edsoo.ru/7f41a636 = CcoOIOIATH Ha YPOKe
. OO0IIeNPUHSATHIC HOPMBI
Baxwuerimue
Bu6mmorexa [IOK MOBE/ICHNUs, MpaBuiIa OOIIEHUS CO
3.2 METaJIJIbI U UX 16 2
https://m.edsoo.ru/7f41a636 = CTapmHHMH (Iearoru4ecKuMu

COEIUHEHUS

pabOTHHUKaMH) W CBEPCTHUKAMH



https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636

Hroro no pazneny

20

21

(oOyuarorumucs), MIPUHITUIIBI
y4eOHOM JIMCIUTLTHHBI u
CaMOOpraHU3aliH;

NPUBJICUCHIEC BHUMAHHS
00y4aromuxcs K HEHHOCTHOMY
aCIIeKTy M3y4aeMbIX Ha ypoKax
SIBJICHUH, OPTaHU3AIHNS UX PAOOTHI
C MOJIy4aeMOM Ha YpOKe
COLMAJIbHO 3HAYMMOM
uH(pOpMaIel — MHUITUUPOBAHUE
ee 00CYKIICHUSI, BBICKA3bIBAaHHS
00yJaroumMucs CBOEro MHEHUS
10 €€ MOBO/TY, BBIPAOOTKH CBOETO
K HEH OTHOILICHUS

Paznen 4. Xumus u okpy:kaiomas cpeaa

4.1

BemtecTBa n
MaTepHuabl B KU3HU
YeJoBeEKa

but6mmoreka [IOK
https://m.edsoo.ru/7f41a636

[ToOyxnenue o0y4aromuxcs
co0uro1aTh Ha ypoKe
OOLIeNPUHSATHIE HOPMBI
NIOBE/ICHUSI, TIpaBUiIa OOIEHHS CO
CTapuIMMHU (TTearorunyecKuMm
pabOTHMKaMU) H CBEPCTHHKAMHU
(oGyuaromucs), TTPUHIIHAITHI
yueOHOU JTUCIUTUTAHBI u
caMOOpTaHU3aIlNH;

NPUBJICYCHUE BHUMaHHUSI

oOydaromuxcsi K I€EHHOCTHOMY
aCIeKTy H3y4aeMbIX Ha YpOKax
SBJICHUH, OpraHu3alus UX paboThl
c [I0JIy4aeMoM Ha  YpOKe
COIIMAIbHO 3HAYUMOH
uHpopManueil — MHULUUPOBAHHE



https://m.edsoo.ru/7f41a636
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ee O0OCYXKJICHHUS, BBICKA3bIBAaHUS
00y4JaromMMHUCs CBOETO MHEHUS
10 €€ TMOBOJY, BBIPAOOTKH CBOETO
K HEH OTHOILICHUS

Hroro no pazueny 3
PesepBHOE BpeMs 3 bubmmorexa HOK

P p https://m.edsoo.ru/7f41a636
OBHLIEE KOJIMYECTBO 68 4 7

YACOB I10 ITPOTPAMME



https://m.edsoo.ru/7f41a636

IMPUJIOKEHHUE 1. OCOBEHHOCTH OEHKU ITPE/IMETHbBIX PE3YJIBbTATOB

Buj KoHTpOIIA Ha ypOKe 3aBUCHT OT 3Tarna o0ydeHus. B cBs3u ¢ 3TUM, BBIACTISIOT:
—IIpenBapuTtenbHbIN KOHTPOJIb
—Texywmuiit KOHTPOIIBL
—Temaruueckuii KOHTPOJIb
—HTOroBhIil KOHTPOJIb

IIpenBapurebHbIi KOHTPOJIb
[Ipu mepexope K M3y4EHHIO HOBOM TEMBbI WJIM pasfefia YYUTENI0 HEOOXOAWMO OIPEIEIHTH,
KaKUMH 3HAaHUSMU U YMEHUSIMU o0ydarouuiics yxe obnagaet. LIeHHOCTh Takoro BUAa MpOBEpKU
NPOSIBIIIETCS. B ONPEACTICHUH BOIPOCOB, KOTOPHIM HY)XHO OYAET YAEIUTH IOBBIIIEHHOE
BHUMaHHUE.

TemaTuyecKuii KOHTPOJIb
OH npoBOAMTCS NOCIIE U3yYEHUsI HOBOW TEMBI MJIM Pa3fienia, B OCHOBHOM, HAa YPOKaxX KOHTPOJIS U
KOppEeKLMY 3HaHUM. [ 1aBHas 11e71b —10ArOTOBUTH 00Y4YaIOIIUXCSl K MTOTOBOMY KOHTPOJIIO.

HUTOroBblii KOHTPOJIb
B koHle yueOHOro roja u Iocijie OKOHYaHUS OIpeNeIEHHON CTYNEHU OOydyeHHUs MPOBOAUTCS
UTOTOBBIA KOHTPOJIb. [10 ero pe3ynbTaram ompenensoT cTeleHb OCBOCHUS yueOHOM MporpaMmbl
3a roJi WM HECKOJIBKO JIET.

Tekymuii KOHTPOJIb YCIIEBAEMOCTH—OTO CHCTEMaTHYecKass MpPOBEpKA 3HAHUI
oOyJaromuxcsi, KOTopasi IpOBOAUTCS IMEJAarOrMuecCKUM paOOTHUKOM Ha y4eOHBIX 3aHATHUSX B
COOTBETCTBUU C 00pa30BaTeIbHONW MporpamMmoi (Tekyliee OICHUBAaHHE, KOHTPOJBHBIE U
CaMOCTOSITENIbHbIE pabOThl, B TOM 4MCIE, aJMUHUCTPATUBHBIE KOHTPOJIbHBIE pPA0OTHI),
OIICHUBAHHE 3a YETBEPTh, TOIYTOJHUE.

Texkymmii KOHTPOJIb ycleBaeMOCTH OOy4aroIIUXcsl —3TO CUCTEMAaTHYecKas IpOBEpKa
oOpa3oBaTenbHbIX (y4eOHBIX) JOCTHKEHMH YdYallluXcsl, NPOBOAMMAs IEJaroroM B XOJe
OCYIIECTBJIEHUSI 00pa30oBaTENbHOM JI€ATENbHOCTH B COOTBETCTBUM C 00pa30BaTeIbHOU
nporpaMmoii (pabodei mporpaMMoil yueOHOro npeamMera).

Ileap Tekymero KOHTPOJIsi yCIeBaeMOCTH 3aKJII0YACTCS B:

» OmpejelieHUU CTENEHU OCBOCHUS YYaIlUMHUCS OCHOBHOW 00pa30BATEIHLHOM MPOTPAMMBI
COOTBETCTBYIOIIETO YpOBHS 0O0IIero o0Opa3oBaHus B TEYEeHHE Y4YeOHOTO Troja Mo
OCHOBHBIM y4€OHBIM TIpeIMETaM Y4eOHOro TIIjlaHa BO BCEX KJaccax; OIICHKHU
COOTBETCTBUSI PE3yIbTATOB OCBOCHHS OOpa30BaTEIbHBIX MPOrpaMM TpeOOBAHHIM
dI'OC;

» KOPPEKIHMU pabovuX MporpaMM y4eOHBIX MPEIMETOB B 3aBUCUMOCTH OT aHaJIHM3a TEMIIa,
KayecTBa, 0COOEHHOCTEN OCBOEHUSI U3YUEHHOT0 MaTepHuaa;

» TpeaynpexIeHUH HEYCIIEBACMOCTH.

dopmMamMH TEKYIIET0 KOHTPOJS YCBOEGHHS COJIEp)KaHHs OOpa3oBaTENbHBIX MPOTpaMM MOTYT
SBIIATHCS:

» THCbMEHHas IMpOBEpKa — JOMAIllHWE, MPOBEPOYHBIE, JTaOOpaTOpHBIE, MPAKTHYECKHE,
KOHTPOJIbHBIE, TBOPUECKHE Pa0OThI; MUCHbMEHHBIE OTYETH O HAOIIOJCHUIX; OTBETHl Ha
BOIIPOCHI TE€CTA; COUYMHCHUA, U3JIOKCHUA, JUKTAHTHI, pe(bepaTLI, CTaHJApPTU3HUPOBAHHBIC
MUChMEHHBIC PabOTHI, cozanue ((popMupoBaHUE) MIEKTPOHHBIX 0a3 JAHHBIX U T.J.;

» yCTHas MpOBEepKa — YCTHBIM OTBET HA OJIMH WJIM CHCTEMY BOIPOCOB B (popme pacckasa,
Oecenpl, cobeceoBaHMs, BBIpA3UTENbHOE 4YTeHHE (B TOM 4YHCJE, HaHU3yCTh),
CTaH/IapTU3UPOBAHHBIE YCTHBIE paOOTHI U T.1.;

» KOMOWHHMpOBAHHAs MPOBEPKAa — COYCTAHUE MUCHMEHHBIX U YCTHBIX ()OpM, MpOBEpKa C
HCIIOJIB30BAHUEM  JJICKTPOHHBIX CHCTEM TCECTUPOBAHUWA, M3TOTOBJICHHUEC MAKCETOB,
JIENCTBYIONINX MOJIEeNIeH, 3alIiTa MPOEKTOB, CAMOAHAIN3, CAMOOIIEHKA, HAO0IEHUE.

>

[Tpu npoBeneHNN TEKYLIEro KOHTPOJIS YCIIEBAEMOCTH HEOOXOAUMO yUECTh:
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KOHTPOJIbHBIE MEPOIIPUSATHS TPOBOJATCS BO BpeMs Y4YeOHBIX 3aHATUH B paMKax
y4eOHOI0 pacrucaHus;

MPOJOKUTEILHOCTh KOHTPOJIBHOTO MEPONPUATHS HE JOJDKHA IPEBBINIATH BPEMEHH
OJIHOTO YPOKa;

B COOTBETCTBUU C BO3PACTHBIMU U CAaHUTAPHO-TUTHEHUYECKUMU HOPMaMU KOHTPOJIBHOE
MEpOIPUATHE PEKOMEHJIOBAHO IPOBOJUTH HE paHEe BTOPOrO YpPOKa M HE IO3]IHEE
YETBEPTOr0 YPOKa,

coJIep’KaHre KOHTPOJIBHBIX MaTEPHANIOB JIOJDKHO COOTBETCTBOBATH TpeboBanusm PI'OC
Ha4aJIbHOTO M OCHOBHOTO 00111ero oopazopanusi, ®KI'OC, pabounum nporpammam.

Knaccupukauus ommodox

[Tpu orieHKe 3HAHMIA, YMCHHI W HABBIKOB YUAIINXCs CIEYEeT YIYUTHIBATh BCE OMMOKH (TpyObIe U
HEerpyObI€) U HEIOUETHI.
'pyObIMH CHHUTAIOTCS CIIEAYIOIIHE OLITUOKH:

HE3HaHUE OIpPE/IETICHUS] OCHOBHBIX IMOHSATHUI, 3aKOHOB, MPAaBUJ, OCHOBHBIX IMOJIOKECHHM
TEeOpuH, He3HaHue (HOpMyIl, OOLIETPUHITHIX CUMBOJIOB 0003HAYEHUN BETUYHH, €IUHUI]
X U3MCPCHUA,

HE3HaHWE HAMMEHOBAHUHN €IMHULl U3MEPEHHUS;

HEYMEHUE BBIJICJIUTH B OTBETE IJIaBHOE;

HEYMEHUE MPUMEHSTh 3HAHUS [Tl PEIICHUS 3a/1a4 U 00BbICHEHUS SIBJICHHUIA;

HEYMEHHUE JeNIaTh BBIBOJIbI U 000OIICHHUS;

HCYMCHHC YUTATb U CTPOUTH Fpa(bI/IKI/I W NPUHIHUIINAJIBHBIC CXEMBI,

HEYMEHHE MOJrOTOBUTh YCTAHOBKY WMJIHM JTAOOpaTOpHOE 000PYAOBaHHE, IPOBECTH OIIBIT,
Ha6JHOI[eHI/I$I, HCO6XOIII/IMI>IC PacuCThl WJIM HCIOJB30BATH ITOJYUCHHLIC JAaHHBIC IJId
BBIBO/JIOB;

HCYMCHHC MMOJIb30BAThCA NIEPBONUCTOYHUKAMU, y‘I€6HI/IKOM " CIIpaBOYHUKAMU;
HapyIleHne TEXHUKHU 0€3011aCHOCTH;

HeOpEKHOE OTHOIIIEHNE K 000pYyI0BaHUIO, MPpUOOpaM, MaTepuaiam.

HCYMCHHC PCIIAaTh 3aJa4u, BbIIIOJIHATE 3aJIaHUS B O6HI€M BUJIC.

K Herpy0biM ommokaMm cieayer OTHeCTH:

HETOYHOCTh (POPMYTUPOBOK, OMPEICICHUN, MOHITHIA, 3aKOHOB, TEOPUii, BBI3BAHHAS
HETIOJTHOTON 0XBaTa OCHOBHBIX MTPU3HAKOB OMPEACIAEMOT0 TIOHATHS WIH 3aMeHOU 1-2 u3
ATUX MPU3HAKOB BTOPOCTEIIEHHBIMU;

OMMOKU TIPH CHATUM TOKA3aHUM C HW3MEPUTETBHBIX NPUOOPOB, HE CBSA3AHHBIE C
ompenesieHueM II€Hbl JCJICEHUs] IIKalnbl (HAampUMeEp, 3aBHUCSIIMNE OT PACIOJIOKEHUS
M3MEPUTENBbHBIX TPUOOPOB, ONTHYECKHE U JP.);

OmMMOKHU, BBI3BAHHBIC HECOOJIIOJICHUEM YCIOBUU TPOBEIACHUSI ONBITA, HAOIIOJICHUS,
yclioBUM paboThl mpudopa, 000pyAOBaHNUS;

OIIMOKY B YCJIOBHBIX 0003HAUEHUSX HA MPUHIIUIIUATBHBIX CXeMaX, HETOYHOCTh rpaduka;
HEpalMOHAJIbHBIA METOJ] PEHIeHUs 3aJaud WJIA HEJAOCTaTOYHO MPOAYMAHHBIN IUIaH
YCTHOTO OTBeTa (HapylleHWE JIOTUKH, IOAMEHA OTJEIbHBIX OCHOBHBIX BOIPOCOB
BTOPOCTETICHHBIMH ),

HEpalMOHAIBHBIE METO/IBI pa0OTHI CO CIIPABOYHOMN U IPYrOM JIUTEPATYPOH.

Henouyeramu AABJIAIOTCA:

HEpaIMOHAIbHBIE TIPUEMBbI BBIUMCICHUW W TPeoOpa3OBaHMM, BBIOTHEHHUS OIIBITOB,
HaOJII0ICHUH, 3aTaHUI;

OIIMOKHU B BBIUMCICHUSIX (apupMeTHUECKHEe —KpOME MaTEMaTHKN );

HeOpEKHOE BHITIOJIHEHHE 3aITUCEH, YepTexel, cxeM, rpaduKoB;

opdorpaduyeckue U MyHKTYaIMOHHBIE OITMOKH (KPOME PYCCKOTO SI3BIKA).
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YcraHoBJieHbI ATH YPOBHEH 10CTHKEHU .

ba3oBblii ypoBeHb JOCTH:KeHHMH —YypPOBEHb, KOTOPBIM JIEMOHCTPUPYET OCBOEHHE Y4YEOHBIX
JIEHCTBUI C OMOPHOM CHUCTEMOHM 3HAHMK B paMKax Juara3oHa (Kpyra) BBIICJICHHBIX 3ajad.
Omnagenne 0a30BbBIM YPOBHEM SIBISICTCA JOCTAaTOUHBIM J[UIi IPOJOJDKEHUsT OOydeHHS Ha
CleyIoIIel CTyreHrn o0pa3oBaHus, HO HE 10 MPOQPHIbHOMY HAIIPABIICHUIO.

JocTmkeHnio 6a30BOro ypoBHsSI COOTBETCTBYET OTMETKA «YAOBJIETBOPUTEIHHO» (MM OTMETKA
«3»).

[IpeBbimieHre 6a30BOTO YPOBHSI CBUICTEIHCTBYET 00 YCBOSHHH OIOPHOW CHCTEMbI 3HaHUU Ha
YPOBHE OCO3HAHHOTO MTPOU3BOJIBHOTO OBIAICHUS YUeOHBIMU JIEHCTBUSAMH, a TAKXKE O KPYro3ope,
MUpoTe (WM U30MPATETHHOCTH ) HUHTEPECOB.

Briensitor cienyromue 18a ypoBHsl, MPEBbIIIAONTNE 0a30BbIii:

—NOBBIIICHHbINI YPOBEeHb [JOCTH:KeHHUSI IUIAHUPYEMBIX pE3YyJIbTaTOB, OLIEHKA «XOPOIIO»
(oT™eTKa «4»);

—BBICOKHIl YPOBeHb JOCTH/KEHHMS IUIAHUPYEMBIX PE3YyJbTaTOB, OLICHKA «OTJINYHO» (OTMETKA

«5»).
IloBbIlIeHHBIHT M BBICOKHH YPOBHHM JOCTHKEHHMS] OTJIMYAIOTCS 110 IIOJIHOTE OCBOCHUS
IUIAHUPYEMBIX  PE3YJIbTaTOB,  YPOBHIO  OBJIQJCHUS  y4eOHBIMH  JICHCTBHSIMH U

c(hOpMUPOBAHHOCTHIO HMHTEPECOB K JIAaHHOW TpeAMeTHOW obnactu. WHauBuayaibHbIE
TPACKTOPUU OOYYECHMsI y4YalluXcs, AEMOHCTPUPYIOIIUX IMOBBIIIEHHBIH M BBICOKHI YpOBHU
JOCTIDKEHUH, 11e51ecoo0pa3Ho (GOpMHPOBATH C YUETOM HMHTEPECOB ITHX YYAIIMXCS M UX TUIAHOB
Ha Oynymee. [Ipu HaNIMYMKM yCTOMYMBBIX MHTEPECOB K y4eOHOMY HpeaMEeTy M OCHOBATEIbHOU
MOJATOTOBKU IO HEMY TaKH€ ydallluecss MOTyT ObITh BOBJIEUEHBI B IMPOEKTHYIO JIE€ATEIBHOCTh IO
IpeIMeTy U COPUEHTHUPOBAHBI Ha MPOJOJKEHHE OOY4YeHMs] B CTapIIMX Kjaccax MO JaHHOU
HaNpaBJIeHHOCTH (MPOpMIII0) 00pa3oBaHMSL.

Jns onucaHus MOATOTOBKU Y4YalllUXCS, YPOBEHb [OCTHXKEHUH KOTOPBIX HIDKE 0a30BOrO,

BBIJICTISIIOT MOHMKEHHBIH YPOBEHb JOCTHKEHHI, OIICHKA «HEYIOBJICTBOPUTEIHHO» (OTMETKA
«2@»).

YCTHBIN OTBET TecroBoe | JIabopaTopHas /mpakTHUecKas
3ajaHue | pabora

«5» | IlonHbli pa3BEpHYTHIN OTBET C 91-100% | Yuamuiicsi caMOCTOSITEIBHO
MIPUBJICYCHUEM JIOTIOTTHUTEIIHLHOTO ompeensieT 1elb padoThl, yMEET
Marepuana, MPaBUIIbHBIM paboTaTh ¢ pa3IMUHBIMU
HCIIOJIb30BaHUEM XUMUYECKHUX HMCTOYHHKAaMU WH(POpMaLIUU
TEPMHUHOB. OTtBer M3J1araeTcs («ITepuognueckas cuctema
[IOCIEA0BATEIBHO, C UCIIOJIb30BAHUEM XAMHYECKHX 3neMeHToB J[. M.
COOCTBEHHBIX MPUMEPOB. YUaluiics MenneneeBay, «PacTBOpUMOCTh
CpaBHUBAET MaTepHua C MPEIbIAYIINM, KHCJIOT, COJIEH M1 OCHOBAaHHM B
yCTaHaBJIMBAET BOJIE», «PsJl aKTUBHOCTH
MPUINHHOCIIC/ICTBCHHBIE CBSI3U, METaJUIOBY, HHCTPYKTUBHBIMU
aHaM3WpyeT W 0000IIaer, CTPOUT KapTOYKaMHU, yueOHBIM u
JIOTUYECKHE  PACCYyXIEHUS  dYepe3 CITPaBOYHBIM MaTepuasioM,);
CO3J]aHUE MOJIEIE M CXeM pelIeHUs CrocoOeH u3naraTh HHPOPMAIIHIO
3ajad. CamocTosATensHO MOXKET B BUJIE KPAaTKUX CXEM, PHUCYHKOB,
BBIBECTU TEOPETUUECKHUE TOJOKEHUS rpaduKoB, TaOIHIL;
Ha oOcHOBe (pakTOB, HaOIIOJAEHUH, CaMOCTOATEILHO BBIJIBHTAcT
OMBITOB;  CPaBHUBATh  pa3JIMYHbIE TUIIOTE3Y, BBITIOJTHSIET
TEOPUH W BBICKA3bIBATh MO HUM CBOIO AKCTIEPUMEHTAILHYIO
TOYKY 3p€HUs C  NOpHUBEACHUEM (MpaKkTUYECKyl0) YacTh padoTHI,
apryMEHTOB. Yyamuiics yMeEeT YMETh TOJIB30BAaThCS
OLICHUBATh BIIMSHUE XUMHUU HA KU3Hb 1ab0paTOpHBEIM  000PYIOBAHHUEM,
1 00IIEeCTBO. 00BsICHSIET pe3ynbTaThl,
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BBICKA3bIBATh 110 HUM CBOIO TOYKY

3peHHs C MIPUBEICHUEM
apryMEHTOB. Y4alluics yMeeT
OIICHUBATh BIHUSHUEC XHUMHH Ha
KU3Hb u 001IeCTBO.
dbopmynupyer BEIBO/IBI,
coOironaer TEXHUKY
0e30macHOCTH, MIPaBUIBHO
obopmiisier paboOTy B TETpaau.
IIposiBneHsl OpraHu3alMOHHO-
TPYIOBbBIE YMEHHUS
(monep>xuBaeTcs YUCTOTA

pabouero MecTa, TOpPSIOK Ha
CTOJIE, KOHOMHO HCIOJb3YIOTCS
PEaKTHUBBI).

«“y

[lonHelid  pa3BepHYTBIM  OTBET C
MIPaBUIIbHBIM MCII0JIb30BAaHUEM
XUMUYECKUX TEPMHUHOB. OtBer
M3J1araeTcs MIOCJIEI0BATEIILHO c
HCIIOJIb30BAaHUEM IIPUMEPOB.
VYuyamuiics CcpaBHMBaeT Marepuail ¢
MPEABITYIINM, YCTaHaBJIMBAECT
MIPUYMHHOCIIEICTBEHHbIE CBSI3U;
aHaNM3UpyeT U o0oOImaer. Yyamuiics
yMEET OLICHUBATh BJIUSHUE XMMHUM Ha
XKU3Hb U ol0mecTtBo. JlomycTuMsl
HE3HAUYMUTEIIbHbIE 3aTpyAHEHMUS,
KOTOPBIE JIETKO IPEOAOJIEBAIOTCS C
ITOMOILIBIO HABOJAIIUX BOIIPOCOB.

71-90%

VYyanmicsa caMOCTOATENILHO WU

c MIOMOIIIBIO HaBO/ISIINX
BOIIPOCOB  OMpeAessieT  Ielb
paboTel, ymeer paboTathb C
pa3TMYHBIMH UCTOYHUKAMU

uHpopmanun  («lleprognueckas
CHUCTEMa XHMHYECKUX DJIEMECHTOB

JI.1. MenaeneeBay,
«PacTBOPUMOCTB KHCIIOT, COJIEH U
OCHOBaHMIL B  Bojae», «Psn
aKTUBHOCTH METaJIJIOB,
MHCTPYKTUBHBIMU  KapTOUKaMH,
y4eOHBIM u CITPABOYHBIM

MaTepuaoM); crmocoOeH u3iaraTh
nH(pOpMALIMI0O B BHJAE KpPaTKUX
CXeM, pHUCYHKOB,  TIpa(uKOB,
Ta0IunIL; crocooeH
CaMOCTOSTENLHO MM C IIOMOIIBIO
HaBOOAIIIUX BOHpOCOB BBIABUTAThb

TUIIOTE3Y, UCIIOJIB3YS
WHCTPYKIIHIO, BBITTOJTHSIET
HKCIEPUMEHTATBHYIO

(mpakTUYecKyl0) 4YacTh padoThI,
yMeeT HOJIb30BaThCsA
71a00paTOpHBIM  000PYIOBAHHUEM,
00BsICHAET pe3yibTaThl,
dbopmynupyer BBIBOJIBI,
co0mo1aeT TEXHUKY
0€e301acHOCTH, MIPaBUJIbHO
odpopmiser paboTy B TETPaaH.
[IposiBnensl OpraHU3alMOHHO-
TPYAOBBIE YMEHUS
(mogepxuBaeTcs YUCTOTA

pabodero Mecra, MOPSAOK Ha
CTOJIe, PKOHOMHO HCIIOIb3YIOTCS
PEaKTUBBI). JlomycTumbl
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HC3HAYUTCJIbHBIC 3aTPYAHCHUA U

3aMe4aHusi 10  0pOPMIICHUIO
paboThl B TETPaaH, HE BIUSIOLINE
Ha pe3yJabTaT PabOTHI

«3» |Ilpu orBere HemomHO packpeiTo | 50-70% | Yyammiics HCIIBITHIBACT
coJIep’KaHue MaTepuaia, HO MOKa3aHo 3aTpyAHEHUS npu
oOmiee MOHUMAaHHE BOIpOCa, CaMOCTOSITEIbHOM
IPOAEMOHCTPUPOBAHBI yMEHUs, (dbopMynMpOBaHUU LENH PAOOTHI,
JOCTaTOYHBIE  JUISl  JajibHEHIIero MCIIOJIb30BAaHUU PA3IUYHBIX
YCBOCHHSI TPOrPAaMMHOT0 MaTepraa. HCTOYHHUKOB uHpopManuy,
Nwmerorcs ommOKku B OIpeeieHUH U3NIOKEeHUn  uHpopmanuu B
MOHATHUH, UCTIOIB30BAHUN XUMHUYECKUX nepeopMaTUPOBAHHOM BHJIE; HE
TEPMHUHOB, KOTOpPBIE HCIPABIIAIOTCS crocobeH CaMOCTOSITEIIbHO
IpH HABOJMIIIKX Bompocax. HapymeHna BBIJIBUTATh THIIOTE3Y; npu
JIOTUKA U3NI0KEHUsI MaTepuaia. 3HaHUS BBITIOJTHEHUH
W3JAraloTcsi  Ha  PENpOAYKTHBHOM HKCIIEPUMEHTATBHOM
ypoBHE.  Y4YamIuics  HCHBITHIBAET (mpakTUYeckoil) yacTu padoThI,
3aTpyAHEHUS TpPU  HCIOJIb30BAaHUU HYX/TaeTCsl B JIONOJHHUTEIBHBIX
3HaHUI B HOBOM CHUTYaIlUH. KOMMEHTApUAX U TOSCHEHUSX;

yMeeT MOJIb30BaThCS
1abopaTopHBIM  000PYIOBAHHUEM,
pabotas 1o UHCTPYKIUH.
HcnpIThIBaeT 3aTpyqHEHUS MPHU
00BsCHEHUU pe3y/bTaToB,
dbopMynupoBKe BBIBOJIOB,
coOnronaer TEXHUKY
Oe3onmacHOCTH,  AprymeHranus
OTBETOB cj1a0asi WK OTCYTCTBYET
opopmisier paboTy B TETpaau
HEOPEKHO. Homyckaercst
odopmieHrne paboThl 6e3 3amucu
YPAaBHEHUH PEaKIHM.

«2» | 3HaHUA OTPBIBOYHBIE HECUCTEMHBIE, Menee Yyammiics HE crioco0eH
JOTTyCKAIOTCS rpyObIe OIITMOKH. CaMOCTOSITENIEHO (OPMYITHPOBATH
VYyammiics HE criocoGen | 20% nenp  paboThl,  HCHOJIb30BATH
CaMOCTOSITENTLHO IPUBOIUTH IPHUMEPHI, pa3nyHbIe WCTOYHUKH
yCTaHaBJIMBATh uHpopManuy, u3JaraThb
MPUYMHHOCIIEICTBEHHBIE CBSI3H, UHPOPMAIIHIO B
nenatb  BBIBOABL.  HemocTtarounsle nepeopMaTUPOBAHHOM BUJIE,
3HaHUSI HE  TO3BOJISIIOT  TIOHSTH CaMOCTOSITEITEHO BBIJIBUTATh
MaTepuall. TUIIOTE3Yy; pH  BBIIOJHEHUHU

AKCIEPUMEHTAITBHOMN

(mpakTHUecKoi) dYacTH paboThl,
HYX/TaeTCsl B JIOTIOJHHUTEIBHBIX
KOMMEHTapUsiX M MOSCHEHUSIX;
UCTIBITHIBACT 3aTPyIHEHHUS TIpH
UCIOJIb30BaHUU 1aOOPATOPHOTO
00opymoBaHus, pabore o

MHCTPYKIUU. He MOKET
CaMOCTOSITEIHHO OO0BSICHUTDH
pe3ynbTaThl HKCIIEPUMEHTA,
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chopMyITHpOBaThH BBIBOJIbI;
coOmoiaeT TEXHUKY
0€30macHOCTH, HO  HapyllaeT
MOPSIIOK JIEUCTBUM, HYKIAETCS B
MOMOIIIM CO CTOPOHBI YUYUTEIS
win  mabopanta. OdopmieHue
paboThl B TeTpagud HEOPEKHOE
WA OTCYTCTBYET.

OneHka caMoCTOATEIbHBIX IHCbMEHHBIX H KOHTPOJIBHBIX PadoT.

OtMmertka "S" craBuTCS, €CJIM YYeHUK:

1) BeITIONTHIIT paboTy 0€3 OMMOOK U HEAOUYETOB;

2) nomycTui He O0JIee OJHOTO HEeI0UeTa.

OtMmertka "4" craBHUTCSH, €CJIM YYCHUK BBINOJHUJI Pa0d0Ty MOJTHOCTBIO, HO IOIYCTHJI B HEM:
1) He Oosiee 0/1HOM HErpyOOI OIMOKU M OJHOIO HEA0YETA;

2) unu He 6oJiee IBYX HEJAO0YETOB.

OtMmertka "3" craBuTCSH, €CJIM YYeHUK IPABUJIBLHO BBINIOJIHUJ He MeHee 2/3 padoThbl HiIu
JAOIYCTHII:

1) He 6oree ABYX rpyObIX OMIMOOK;

2) unu He OoJee OAHOU TPyOoit U OHOM HErpyOOii OMKUOKU, U OJJHOTO HEJ0YETa;

3) unu He Ooee IBYX-TpeX HEerpyObIX OmHMOOK;

4) unm ogHOU HerpyOoii OIIMOKH U TPEX HEI0YETOB;

5) WiIn 4eThIpeX-MsATH HEJOUETOB IIPH OTCYTCTBUHU I'PyOBIX OIINOOK.

OtMmerka "2" craBuTCSH, €CJIM YYCHUK:

1) momycTHi YUCIIO OMMOOK U HETOYETOB, MPEBOCXOJISIIEE HOPMY, TIPU KOTOPOI MOKET OBITh
BBICTaBJIeHA oricHKa "3";

2) WM eciay NPaBUIbHO BBIMOJIHUII MEHEE MOJIOBUHBI paOOTHI.
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