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INOACHUTEJIBHASA 3AIINCKA

[IporpammMa 1O XWUMHUH Ha YPOBHE OCHOBHOTO O0OIIEro oOpa3oBaHUS
COCTABJICHA HAa OCHOBE TpeOOBaHMI K pe3yJbTaTaM OCBOEHHUS OCHOBHOM
o0pa3oBaTeabHON TPOrpaMMbl OCHOBHOTO 00111er0 00pa30oBaHus, MPEACTaBICHHBIX
B ®I'OC OO0, a Ttakxe Ha ocHOBe enepaibHOM pabodeil mporpammsl
BOCITUTAHUS M C Y4ETOM KOHIICTIIIUU TPETIOAaBaHus YICOHOTO MpeaMeTa « XUMHUSH
B 00pa3oBaTesibHbIX opranu3anuax Poccuiickoit @enepanuu.

[Iporpamma mo xumum Aa€T TPEACTABICHHE O IEJSAX, OOIIEH CTpaTeruu
oOyueHusi, BOCIHUTAHUS U Pa3BUTHSI OOYy4yAIOUIUXCA CPEACTBAMU y4eOHOTO
npeaMera, YCTaHABIIUBAET 00s13aTENbHOE MpEAMETHOE COJIEp>KaHHUeE,
MpeAyCMaTPUBAET pACIpPENEICHUEe €ro Mo KiaccaM M CTPYKTypHpPOBaHHUE IIO
pa3jenaM W TeMaM [porpaMMbl 1O XUMHH, OINPEAENSET KOJIUYECTBEHHBIE U
KaueCTBECHHbIC XapaKTePUCTUKU COJICp>KaHMUs, PEKOMEHIYEMYIO
MOCJIEAOBATEIBHOCTh M3YUYCHHS XUMHUHU € Y4ETOM  MEXKIPEAMETHBIX U
BHYTPUIIPEIMETHBIX  CBSA3€H, JIOTUKM y4eOHOTO TMpOIECCa, BO3PACTHBIX
OCOOEHHOCTEM OO0yYaloluXCsi, OIpeAeNseT BO3MOXKHOCTH TpeaMera s
peanuzaiuu TpeOOBaHUN K pe3ysibTaTaM OCBOCHHUS OCHOBHOM 0Opa3oBaTeIbHOU
porpaMMbl Ha YPOBHE OCHOBHOTO OOIIEro o0Opa3oBaHusl, a TakXke TpeOOBaHUM K
pe3yabTaraM 00y4YeHUs] XUMUU Ha YPOBHE II€JIeH U3YUEHUs IIPeAMETa U OCHOBHBIX
BUJIOB Y4EOHO-TIO3HABATEIILHON JIESITEIbHOCTH OO0YyYarolierocsi Mo OCBOCHUIO
y4e0HOTO COJIepKaHUSI.

3HaHUWE XUMHUHU CIY>)KUT OCHOBOM 1Ji1 (hOPMUPOBAHUS MHUPOBO33PEHUS
o0OyyJaromierocs, ero MpeACTaBICHUN O MaTEpUATHLHOM €IUHCTBE MHPA, BAXKHYIO
posib urpatoT GOpMUPYEMbIE XUMUEH MPEACTABICHUS O B3aMMONPEBPAIICHUIX
DPHEPrud M 00 SBOJIOIMHU BEIICCTB B MPUPOJE, O IMYTAX PEHICHUS TI00aTbHBIX
npoOJieM YCTOMYMBOTIO Pa3BUTHS YEIOBEUYECTBA — CHIPHEBOM, IHEPTETHYECKOM,
MUIIEBOI U 3KOJOTUYECKON O€301aCHOCTH, MPOOJIEM 3IpaBOOXPAHEHUSI.

N3yuenune xumun:

CIIOCOOCTBYET  peajiM3allud  BO3MOXHOCTEH IS  CaMOpa3BUTHUS U
dbopMupoBaHUs KyJIbTYPhI JIMYHOCTH, €€ 00111IeH U (QYHKIIMOHATILHON IPAMOTHOCTH;

BHOCHUT BKJIaJl B (POPMUPOBAHNE MBIIIJICHUS U TBOPUECKUX CIIOCOOHOCTEH
oOydJaronuxcsi, HABBIKOB HMX CAMOCTOSITEIBHOM y4eOHOW  JesTENhbHOCTH,
OKCIIEPUMEHTAJIbHBIX M HCCJIEIOBATEIbCKMX YMEHHUM, HEOOXOIUMBIX KaK B
MOBCEHEBHOM JKU3HU, TaK U B MPOGECCHOHATBHON e TETHPHOCTH;

3HAKOMHUT CO CHENU(UKON HAYIHOTO MBINUICHHS, 3aKJIaJbIBAET OCHOBBI
[[EJTOCTHOTO B3IJIsAa HA €IMHCTBO MPUPOILI U YEJIOBEKA, SBJISETCS OTBETCTBEHHBIM
ATanoM B (POPMUPOBAHUH €CTECTBEHHO-HAYYHOU IPAMOTHOCTH O0YUYatOIINXCS;



crocoOCcTByeT (OPMHUPOBAHUIO IIEHHOCTHOTO OTHOILIEHHUS K €CTECTBEHHO-
Hay4YHBIM 3HAHUSIM, K MPUPOJE, K YETOBEKY, BHOCUT CBOM BKJIAJl B IKOJIOTUYECKOE
oOpa3oBaHHe 00yJarONTUXCS.

JlanHble HampaBleHWS B OOYYCHHHM XUMHH OOSCIEUMBAIOTCS CHEIU(PUKON
comepkaHusi  y4eOHOTO  mpeaMera, KOTOPBIA  SIBJSETCS  MeJarorudecKu
aJanTUPOBAHHBIM OTpa)KeHHEM 0a30BOM HAyKH XMMHH Ha ONpeeIEHHOM JTare eé
pa3BUTHSL.

Kypc xumun Ha ypoBHE OCHOBHOI'O O0IIETr0 0Opa3oBaHUsS OPUEHTHUPOBAH Ha
OCBOEHHE OOYYaIOIIUMUCS CUCTEMbl MEPBOHAYAIBHBIX MOHSATUNA XUMHUHU, OCHOB
HEOPTaHUYECKOM XUMHUU U HEKOTOPBIX OTHEJbHBIX 3HAYUMBIX TOHSTHI
OpTraHUYECKON XUMUHU.

CtpykTypa cojiepKaHUs MPOTpaMMbI MO XUMHHU C(OPMUPOBAHA HA OCHOBE
CUCTEMHOIr0 mnoaxoja K €€ mzydeHuro. ColiepaHU€ CKIIAJbIBACTCS U3 CHUCTEMBI
MOHSATUM O XUMUUYECKOM AJIEMEHTE U BEIIECTBE U CUCTEMBbI OHATUN O XMMUUYECKOU
peakiuu. OO0€ OSTU CHUCTEMBbl CTPYKTYpPHO OpraHU30BaHbl [0 MPUHIUITY
MOCJIEA0BATEILHOTO PA3BUTHUS 3HAHUIT HA OCHOBE TEOPETUUYECKUX MPEACTaBICHUMN
pa3HOro ypOBHSI:

— aTOMHO-MOJIEKYJISIPHOTO YUYEHHS KaK OCHOBBI BCETO €CTECTBO3HAHMS;

— Ilepuoauueckoro 3akona J{. 1. MeHieneeBa Kak OCHOBHOTO 3aKOHA XUMUM;

— YYEHUS O CTPOCHHUH aTOMa U XUMHYECKOH CBSI3U;

— TIPEACTaBICHUN 00 SIEKTPOIUTUYECKOW JHUCCOLMAIlMU BEIIECTB B
pacTBopax.

TeopeTnuecknue 3HaHHMS PACCMATPUBAIOTCS HA OCHOBE AMIMPHUYECKHU
MOJTYYEHHBIX U OCMBICJICHHBIX (DaKTOB, PA3BUBAIOTCS MOCIEI0BATEIBLHO OT OJTHOTO
YpPOBHSI K JAPYromy, BBITIONHSA (YHKIUU OOBSICHEHHUS W MPOTHO3UPOBAHUS
CBOMCTB, CTPOEHHUSI U BO3MOYKHOCTEU MPAKTUYECKOTO MPUMEHEHUS] U MOJy4YCHUs
M3y4aeMbIX BEIIECTB.

OcBoeHne mporpaMMbl 1O XUMHH  CHOCOOCTBYET  (POPMUPOBAHUIO
IIPEJCTABJICHNUS O XUMUYECKOW COCTABJIAIOLIEH HAyYHOU KapTUHBI MUpPa B JIOTUKE
e€ CHCTEeMHOW NPHUPOJbI, IIEHHOCTHOIO OTHOIIEHUS K HAay4YHOMY 3HAHUIO H
METOJaM TMO3HaHMs B Hayke. M3yueHHe XUMHUHM MPOUCXOJUT C MPHUBICUYCHHEM
3HAHWN W3 paHee M3yYEHHBIX y4eOHBIX MpeaMeToB: «OKpyKaroluil MHpY,
«buonorus. 5-7 knacce» n «duszuka. 7 Kiaacey.

[Ipy wu3yuyeHHH XUMHHM MPOUCXOAUT (HOPMUPOBAHWE 3HAHUU OCHOB
XUMHUUYECKON HayKH Kak 00JIaCTM COBPEMEHHOTO €CTEeCTBO3HAHUSI, MPAKTUYECKOU
JIEATEIIbHOCTH YEJIOBEKAa U KAK OJIHOTO W3 KOMIIOHEHTOB MHUPOBOM KYJBTYpHI.
3amaua y4eOHOTO TpeaMeTra COCTOMT B (OPMHPOBAHUU CUCTEMBI XMMHUYECKHX
3HAHUN — BaXHEUIUX (PAKTOB, MOHATUM, 3aKOHOB M TEOPETUUYECKUX MOJIOKEHUH,
JOCTYITHBIX 00OOLIEHUH MUPOBO33PEHUYECKOTO XapaKTepa, s3blka HAYKH, B



NpUOOLIEHUM K Hay4YHbIM METOJIaM TO3HAaHUSI MpPU M3YYEHHH BEIIECTB M
XUMHUYECKUX PEaKIHii, B (OPMHUPOBAHUH U PA3BUTHUU MO3HABATEIbHBIX YMEHHUH U
UX TPUMEHEHWH B Yy4eOHO-TO3HABATEIbHON M Y4EOHO-HCCIEAOBATEIBCKOM
JeSATEeIbHOCTH, OCBOCHHM IMpaBWJ O€30MacHOro oOpallleHHus ¢ BelleCTBaMU B
MOBCETHEBHOM KU3HHU.

[Ipu uM3yyeHUM XMMUU Ha YPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHUsl BaXKHOE
3HauY€HUE MPUOOPENH TaKUE 1eJd, KaK:

— (GOpMUPOBaHME WHTENIEKTYaJIbHO PAa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYJHUYECTBY, CAMOCTOATEIHLHOMY MPUHATHIO PEIICHUH,
CIIOCOOHOM alanTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBHSIM KU3HU;

—  HampaBJCHHOCTh OOY4YeHMs] Ha CHCTEMaTH4YeCKOoe MpHOOILEeHuE
oOyJaromuxcss K CaMOCTOATEIbHOW I103HABATEIbHOW N€ATEIbHOCTH, HAyYHBIM
METOJlaM TO3HAHUS, (POPMHUPYIOIIMM MOTHUBAIMIO M Pa3BUTUE CIOCOOHOCTEH K
XUMUU;

— obecnieueHue yCIoBUM, CITIOCOOCTBYIONIUX MTPUOOPETEHUIO O0YYaIOIIUMUCS
OIbITa Pa3HOOOpPa3HOM MAEATEIbHOCTH, MO3HAHUS U CAMOIO3HAHMS, KIIIOUEBBIX
HaBBIKOB (KJIFOUEBBIX KOMIIETEHIMI), UMEIOIIUX YHUBEPCAJIBbHOE 3HAUYEHUE IJIf
pa3IMYHBIX BUOB JESTEIBHOCTH;

— (opmupoBanue o00OmEed (PYHKIMOHAIBHOW M €CTECTBEHHO-HAYyYHOU
ITPaMOTHOCTH, B TOM YHCJIE€ YMEHHA OOBSCHATH W OILICHWBATH SIBJICHHS
OKpY’KaloIllero MHpa, WCIOJb3Yys 3HAHMSI U OMbBIT, MOJYYCHHbIE NPHU HU3YUCHHUH
XUMUH, TPUMEHITh HUX TMPU PEIICHUH MpoOJeM B TMOBCEIHEBHOM KU3HU U
TPYAOBOU JIESATEIBHOCTH;

— (QopmupoBanue y oOOydarolmuxcs TyMaHUCTUYECKHMX OTHOIICHUH,
MOHMMAaHUS IIEHHOCTH XWUMHYECKMX 3HAHWA [JIs1 BBIPAOOTKH DKOJOTHYECKH
LIEJIeCO00Pa3HOro MOBENECHUSIT B OBITY W TPYAOBOM JAESATENBHOCTH B LEIAX
COXPAHEHUS CBOETO 3710POBbsSI U OKPY:KAIOIIEH MPUPOIHOMN Cpebl;

— pa3BUTHE MOTHUBAIMM K OOYYEHHIO, CIIOCOOHOCTEM K CaMOKOHTPOJIO H
CAMOBOCITUTAHMIO Ha OCHOBE YCBOCHHS OOIIECUETOBEYECKUX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY TpOGWIIs U HAMpaBICHHOCTH IajbHEHUIIEro
oOy4eHus.

OOmiee 4MCIO 4YacOB, OTBEACHHBIX [UIS H3YYCHHMs] XUMHH Ha YpOBHE
OCHOBHOTO 00111eT0 00pa3oBaHus, coctasisieT 136 yacoB: B 8 kiacce — 68 yacoB (2
yaca B Hezlelno), B 9 kiacce — 68 yacoB (2 yaca B HEJIEIIO).



COJEPXAHUE OBYUYEHUA

8 KVIACC

IlepBoHauyabHbIE XUMHYECKHE OHATHSA

[Ipeamer xumun. Posib XUMHUM B KU3HHU 4YeJlOBEKa. XUMUS B CUCTEME HayK.
Tena u BemecTBa. PuU3NUYECKHE CBOMCTBA BEIIECTB. ATpEraTHOE COCTOSIHHE
BeiiecTB. [loHsiTHe 0 MeTonax Mo3HaHMS B XUMUM. UUCThIE BellecTBa U CMECH.
CriocoObI pa3eieHust CMECEH.

ATOMBI U MOJIEKYJIbl. XUMHUYECKHE 3JIEeMEHTbl. CHUMBOJBI XUMHYECKUX
aneMeHTOB. [IpocTbie U ClOXKHBIE BellecTBa. ATOMHO-MOJIEKYJISIPHOE YUECHHE.

Xumuueckas (opmyna. BajleHTHOCTh aTOMOB XUMHUYECKHUX DJIEMEHTOB.
3akOH TMOCTOSHCTBAa cocTaBa BemecTB. (OTHOCUTENbHAs aTOMHas Macca.
OTHOcHTeNbHAs MOJIEKYJIsIpHas Macca. MaccoBasi ol XUMUYECKOTO 3JI€MEHTa B
COEJIMHEHUHU.

KonnuectBo BemectBa. Moib. MossipHast macca. B3auMocCBsI3b KOJIMYECTBA,
MacChl M 4YHCJIa CTPYKTYpPHBIX €IUHUI] BemiecTBa. Pacuérel mo dopmynam
XUMUYECKUX COCTUHEHUM.

DuU3NYECKUe U XUMHUUECKUE SBJICHUSA. XUMHUYECKasl peaKkus U €€ MpU3HaKH.
3aKOH COXpaHEHUsI MacChl BellecTB. XUMHUYeckue ypaBHeHus. Kiaccuduxanus
XUMUYECKUX PEaKINil (COeMHEHUS, PA3I0KEHHUs, 3aMeIlIeHUsI, OOMEHA).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XMMHUYECKOHW TMOCY/I0H, MpaBuUiaMu padoThl B J1abopaTopuu U
npuémMamu oOpalleHus: ¢ J1adopaTopHbIM 00OPYAOBAaHUEM, U3YUEHUE U ONMUCAHUE
(du3nUecKkux CBOMCTB 00pa3lloB HEOPraHMYECKUX BEIIECTB, HAOJIOJCHHE
busnueckux (MJIaBJIeHUE BOCKA, TasHHUE JIbJla, pAacTUpPaHUE caxapa B CTYIIKE,
KUTCHUE W KOHACHCAIMS BOJABI) U XUMHUYECKUX (TOpPEHHE CBEYM, MPOKATUBAHUE
MEJIHOM TTPOBOJIOKH, B3aUMOJICUCTBUE MeJia C KUCIIOTOW) SIBIICHUM, HAOMI0ICHUE U
OMMCaHWE MPU3HAKOB MPOTEKAHUS XUMHUYECKUX PEaKIUi (pas3ioKeHHe caxapa,
B3aMMOJICUCTBUE CEPHOM KHUCIIOTHI C XJOPUIAOM Oapwuisi, pa3ioKeHHE THUIPOKCHIA
menu (II) npu HarpeBaHuu, B3auMOJICUCTBUE Kelie3a ¢ pacTBopoM coiiu meau (ID),
U3Y4YEHHUE CIOCOOOB Pa3JeiCeHHs] CMECed: ¢ MOMOIIbI0 MarHuTa, (QUILTPOBAHHUE,
BBITIApYBaHUE, TUCTUIUIAIUS, XpoMaTorpadus, MPOBEICHUE OUYUCTKU MMOBAPEHHOM
COJIM, HaOJIOJEHWE U  ONHUCAHHE  PEe3yJbTAaTOB  IPOBEIACHUS  OIbITA,
WUTIOCTPUPYIOLIETO 3aKOH COXPAHEHUSI MAacChl, CO3[aHUE MOJEJIEeH MOJIEKY
(IIapoCTEepKHEBBIX ).

Ba:xHeiimue npeacTaBuTe/ I HEOPraHMYECKUX BelECTB

Bo3nyx — cMech razos. CocraB Bo3ayxa. Kuciopoa — aneMeHT M MpoCToe
BelecTBo. Haxoknenuwe kuciopoja B MNpupoae, (PU3MYEecKUe U XHUMHUYECKHE
cBoiicTBa (peakuuu ropenusi). Oxcuabl. [Ipumenenne kuciopona. CrocoObl



MOJIy4eHHUs] KHUclopofa B JjabopaTopuu U mpombiluieHHOCTH. Kpyrosopor
Kucaoposa B mpupoje. O30H — auioTponHas MoaupUKaLnsa KHCIOPO/a.

TernoBoit 3hdekT XUMHUECKOW peaklud, TEPMOXMMHUYECKHUE YpaBHEHUS,
DK30- M JHAOTEPMHYECKHE peakuuu. TOIUIMBO: yrojlb MU METaH. 3arpsA3HCHHE
BO3/yXa, YCHJIEHNE TAPHUKOBOTO 3P QeKTa, pa3pylIieHUEe 030HOBOTO CIIOSI.

Bopopon — »smemenTt m mpocrtoe BemiecTtBo. HaxoxkaeHuwe Bogopoaa B
npupoae, GU3MYECKHe M XUMUYECKHE CBOMCTBA, MPUMEHEHHE, CIOCOOBI
nonyyeHus. Kucnotsl u conm.

Monspabiii  00bEM  ra3oB. Pacdy€Thl 1O XHMMHYECKHM ypaBHEHUSIM.

dusnyeckre CBOMCTBA BOJBI. Boga kak pactBoputenb. PacTBOpsbI.
HacepilieHHbIE W HEHACBIIEHHBIE PACTBOPBI. PacTBOPHUMOCTH BEHIECTB B BOJIE.
MaccoBast 10J11 BEIECTBAa B pacTBOpe. XUMHUYECKHUE CBOMCTBA BOJbI. OCHOBaHUS.
Ponp pacTtBOpoB B IpUpoZE U B )KU3HH 4YesioBeKa. KpyroBopot BoAbl B MPUPOJE.
3arpsi3HEHHE NPUPOAHBIX BoA. OXpaHa M OYMCTKA MPUPOIHBIX BOJI.

Knaccudukanust Heopranmdyeckux coeauHeHui. Oxcuabl. Knaccudukarus
OKCUJIOB:  cojeoOpaszyroniue  (OCHOBHBIE, KHUCIOTHbIE, aM{OTEepHBIE) U
HecosieoOpaszyromue. Homenknatypa oxcuaoB. Du3WyYecKHUe €W XUMHUYECKHE
CBOWCTBA OKCUIOB. [loryueHne okcuaos.

OcHoBanusa. Krnaccudukanuss OCHOBaHMK: IIETOYM U HEPACTBOPHMBIE
ocHoBaHuA. HomeHknatypa ocHoBaHmii. PU3MYECKHE W XMUMHUYECKHE CBOMCTBA
ocHoBaHuU. [lomyyeHne ocCHOBaHUM.

Kucnotel. Knaccuduxamnusa kucnor. Homenknarypa kucior. @usnyeckue u
XMMHUYECKUE CBOWCTBA KuUCIOT. Pan aktuBHOocTM MetayuioB H. H. bekerosa.
[lony4yeHne KHACIIOT.

Comu. Homenknatypa coseil. @u3n4eckue u XMMHUYECKHE CBOMCTBA COJIEH.
[TomydyeHue coiei.

['eneTnueckas CBSI3b MEK/y KJIaCCaMH HEOPTraHUYECKUX COCIMHEHUM.

Xumuueckuii IKCnepuUMeHm:

KAUuE€CTBEHHOE ONPENEIICHUE COJCPKAHN KUCIOPOJa B BO3IYXE, MOJIyUECHUE,
coOupaHue, pacro3HAaBaHWE U W3YYCHUE CBOWMCTB KHCIOPOJa, HAOIOJACHHE
B3aMMOJICHCTBUSL BEIIECTB C KUCIOPOJOM U YCJIOBUSI BO3HUKHOBEHHS U
MpeKpaileHus TopeHus (TMokapa), O3HAKOMJIEHHE ¢ oOpaslaMud OKCHAOB U
OMMCaHWE WX CBOWCTB, MOJIydeHHE, COOMpaHHE, pACMO3HABaHUE W H3YUYCHHE
CBOMCTB BOJIOpoJia (ropeHue), B3auMojieicTBue Bojopoaa ¢ okcuaom meau (II)
(BO3MOXHO HCITOJIb30BAaHUE BUEOMATEPUATIOB), HAOII0IeHNEe 00pa3IlloB BEIIECTB
KOJM4ecTBOM 1 MOJb, HCCIIeIOBaHWE OCOOCHHOCTEH pPACTBOPEHHUS BEIIECTB C
pa3JIUYHOM PACTBOPUMOCTHIO, MPUTOTOBIICHUE PACTBOPOB C ONPEACIEHHOU
MacCOBOW J0JIEd paCTBOPEHHOTO BELIECTBA, B3AMMOJCHCTBUE BOAbI C METAILUIAMU
(HaTpueM M KanbleM) (BO3MOXHO HCIOJb30BAaHUE BHJIEOMATEPHUAIIOB),



UCCleIoBaHUEe O0pa3loB HEOPraHWYECKUX BEIIECTB PA3IMYHBIX  KJIAcCOB,
HaOJI0/IeHNE U3MEHEHHSI OKPACKHA WHAMKATOPOB B PACTBOPAX KUCIOT M IIEIOYEH,
u3ydeHne B3ammoneictBus okcuma meau (ll) ¢ pacTBopom cepHO#l KHCIOTHI,
KHCJIOT C METaJUIaM{, PEaKUUil HEUTpalu3allH, IOJy4eHUE HEPACTBOPUMBIX
OCHOBAHUWM, BBITECHEHHE OJHOTO METAJla JIPYTMM W3 PacTBOpa COJU, PEUICHUE
DKCHEPUMEHTAJIbHBIX 3a/ad Mo Teme «BaxkHelmme Kiacchl HEOPraHUYECKUX
COCTMHEHUI.

IMepuognueckuid 3axkoH u Ilepuoamyeckass cucreMa XMMHYECKHX
aiemMenToB JI. U. MengeneeBa. CrpoeHne aToMoB. XHUMH4YeECKasl CBSA3b.
OKHCIANTETBLHO-BOCCTAHOBUTEILHbIC PEAKIMHU

[lepBple MONBITKM KIacCUPUKAMU XMUMHUYECKUX 3yeMeHTOB. [lonstue o
IpyNIax CXOJHBIX DJEMEHTOB (ILEJIOYHBbIE M ULIEJIOYHO3EMENbHBIE METaJIbI,
rajoreHbl, THEPTHBIE Ta3bl). DJIEMEHTHI, KOTOPbIE 00Pa3yroT aM(POTEPHBIE OKCH/IbI
Y TUJIPOKCHUJIBI.

Ilepnonnuecknii 3akoH. [Iepuoanueckas cucteMa XUMUYECKUX IEMEHTOB /.
. Menneneea.  KoporkomepuonHas W JUIMHHONEPHUOAHAs dbopmbl
[Tepunonnueckoit cucreMbl xumudeckux 3neMmeHToB . Y. MenneneeBa. [lepuonasl
U rpynnbl. PU3NYECKHA CMBICT MOPSAKOBOIO HOMEpA, HOMEPOB NEPHONA U
TPYIIIIbI 3JIEMEHTA.

Crpoenue atomoB. CoctaB aTOMHBIX sifiep. M3otomnbl. DnekTpoHbl. CTpoeHue
AJIEKTPOHHBIX ~ 000JI0ueKk atoMoB TepBbIX 20 XUMHUYECKUX  DIIEMEHTOB
[lepnognueckonn cucremnl /. M. MenneneeBa. XapakTepucTUKa XHUMHUYECKOTO
3JeMEHTa 1o ero noyioxeHuro B [lepuoanueckoit cucreme 1. . Menaeneena.

3aKOHOMEPHOCTH HW3MEHEHUS pajuyca aTOMOB XHMHYECKUX 3JIEMEHTOB,
METaJUIMYECKUX U HEMETAJNINYECKUX CBOMCTB IO TPYIIIIaM U IIEPUOJIAM.

3nauenue [lepuoanueckoro 3akoHa u Ilepronnueckoil CUCTEMbl XUMHUYECKUX
DJIEMEHTOB Ui pa3BUTHs Haykh W npaktuku. J[. M. MenneneeB — yd€Hblii U
rpaKJaHuH.

Xumuueckas cBsi3b. KoBaneHTHas (MoJdsipHass M HENOJIApHAsi) CBS3b.
DNEeKTPOOTPULIATENBHOCTh XUMUYECKUX 3JIEMEHTOB. MIOHHAsI CBSI3b.

Crenenp  oxuciieHus.  OKHCINUTEIbHO-BOCCTAHOBUTEIBHBIE  PEAKLIHH.
[Tpouecchl OKUCIEHHUS U BOCCTaHOBIIEHU. OKUCINUTENN U BOCCTAHOBUTEH.

Xumuueckuit IKCnepumenm:

U3y4eHue oO0pa3loB BEIIECTB METAJUIOB M HEMETAJJIOB, B3aUMOJEHCTBUE
TMJIPOKCHJA LMHKA C pPAcTBOpAaMU KHUCJIOT W INEJIOYEH, IPOBEICHHUE OIIBITOB,
WUIIOCTPUPYIOIIUX ~ NPUMEPBI  OKUCIHUTEIbHO-BOCCTAHOBUTENBHBIX  PEAKIIMMA
(ropeHue, peakiyu pa3aoKeHUs, COCAUHEHUS).

Mescnpeomemnmnoie ceasu



Peanuzanus MeXnpeaMeTHBIX CBA3€H NpU W3YYEHUHM XUMHHM B 8 Kiacce
OCYILECTBIISIETCS 4YE€pPe3 HCMOJb30BAHUE KaK OOIMX €CTECTBEHHO-HAYYHBIX
MOHATUHN, TAK U TOHATHM, SBJISIIOIIMXCSA CUCTEMHBIMHU IS OTACJBHBIX MPEIAMETOB
€CTECTBEHHO-HAYYHOIO ITUKJIA.

OOmme ecTeCTBEeHHO-HAYYHBIE MOHSATHSA: HAyYHBIH (paKT, TUIIOTE3a, TEOPHS,
3aKOH, aHallu3, CHUHTE3, KiaccuduKauus, MNEePUOAUYHOCTb, HAOIIOJICHHUE,
AKCHEPUMEHT, MOAECIUPOBAHUE, U3BMEPEHHUE, MOJIEIIb, SIBJICHUE.

@u3uka: marepusi, aToM, DJIEKTPOH, IPOTOH, HEUTPOH, HOH, HYKIU],
M30TOIbI, PAAUOAKTUBHOCTh, MOJIEKYJA, JJIEKTPUUYECKUI 3apsjl, BEMIECTBO, TEJO,
00BEM, arperaTHoe COCTOSIHHE BEIIECTBA, ra3, (pu3udecKkrue BEIMYHHBI, ¢IUHUIIBI
M3MEpPEHUS, KOCMOC, TIJIaHEThI, 3BE€3/1b1, COHIIE.

buonorus: dorocunres, npixanue, ouocdepa.

I'eorpadusi: atmocdepa, rugpocdepa, MHUHEpaIbl, TOPHBIE IOPOJBI,
MOJIE3HBIE UCKOTIAEMbIE, TOIUIMBO, BOJIHBIE PECYPCHI.

9 KUIACC

BemecTBo M XMMHYECKas] peaKUMs

[lepnogmueckuit 3akoH. [leprognyeckas cucrema XUMAYECKUX JIEMEHTOB /.
. MengeneeBa. CTpoeHHME aTOMOB. 3aKOHOMEPHOCTM B HW3MEHEHHUHU CBOMCTB
XAMHUYECKUX DJJIEMEHTOB TIEPBBIX TPEX TMEPHUOJIOB, KalWsl, KaIbIUd MU HX
COCMHEHUNM B COOTBETCTBUM C TMOJIOKEHUEM »HJeMEHTOB B Ilepmommueckoit
CHUCTEME U CTPOCHUEM UX ATOMOB.

CrpoeHue BemiecTBa: BHUAbI XUMHUYECKOW CBSI3U. THUIBI KPUCTANIMUECKUX
PELIETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT TUIIA KPUCTALUINYECKOU PELIETKU U
BHJAa XUMHYECKOMN CBS3H.

Knaccudukanuss 1 HOMEHKJIATypa HEOPTraHUYECKUX BEIIECTB. XUMHUYECKUE
CBOMCTBA BEUIECTB, OTHOCSIIMXCA K Ppa3jIMYHBIM KJIacCaM HEOPTraHUYECKUX
COEOMHEHUN, TEHETUYECKAs CBS3b HEOPraHUUYECKUX BEILIECTB.

Knaccudukanys XuMA4ecKuX peakivii Mo pa3IndHbIM MpU3HAKaM (110 YUCITY
M COCTaBy YYacTBYIOIIMX B PEAKIIMU BEIIECTB, MO TEIIOBOMY 3((deKTy, IO
W3MEHEHUIO CTEMEHEeW OKMCJICHUS XMMHUYECKHX AJIEMEHTOB, IO 0OpPaTUMOCTH, TIO
YYACTHIO KaTajln3aTopa). JK30- U SHIOTEPMUUYECKUE PEAKIINU, TEPMOXUMHUYECKUE
YpaBHEHUS.

[Tonsitue o ckopoctu xuMuuyeckor peakiuu. [loHsTe 00 0OOpaTUMBIX U
HEOOPATUMBIX XUMUYECKUX peakiusix. [IoHATHEe 0 TOMOTeHHBIX M IeTepOTCHHBIX
peakuusx. [lonstue o karanuse. [lonsTne 0 xXumMmruueckoM paBHOBecuU. DaKTOPHI,
BIIUSIIONIME Ha CKOPOCTh XUMHMYECKOW PEaKIMU M TOJOKEHUE XUMHUYECKOTO
PaBHOBECHSL.

OKUCIUTETbHO-BOCCTAHOBUTENIBHBIE ~ PEAKIMHU,  AJIEKTPOHHBIA  OajaHC
OKHCIIUTENIbHO-BOCCTAHOBUTENBHOM peakiuu. CocTaBieHUE ypaBHEHUI



OKHCIIUTEIIbHO-BOCCTAHOBUTENBHBIX ~ PEAKIMd C  HCHOJb30BAHHEM  METOJA
ANIEKTPOHHOTO OanaHca.

Teopust ANEKTPONIUTUIECKON TUCCOUUALIMU. DIEKTPOIUTHI U HEIJIEKTPOIUTHI.
KaTtnonsl, annoHsl. MeXaHU3M OHCCOLMAIMU BEMIECTB C PAa3JIMYHBIMU BUJIAMHU
xuMuueckoil cBsa3u. CreneHs auccoruanuu. CUiabHbIE U ClIa0ble AIEKTPOJIUTHI.

Peaxiuu noHHOTO OOMEHa. Y CIOBUS MPOTEKAHUS PEAKIIMA HOHHOTO OOMEHa,
MOJHBIE W COKpalI€HHbIE HWOHHBIE YpaBHEHUsA peakuuid. CBOHCTBa KHCIIOT,
OCHOBaHMM M COJIEM B CBeTE€ MPEACTABICHUNW 00  IJICKTPOIUTHYCCKOU
nuccounanuu. KauecTBeHHbIE peaklui Ha HOHBL. [oHsATHE O THAPONIN3E CONEN.

Xumuueckuii IKcnepumenm:

O3HAKOMJIEHUE C MOJEISMU KPHUCTAJUIMYECKUX PEMIETOK HEOPTaHUYECKUX
BEIIECTB — METAJIOB U HEMETAUIOB (rpadura W anMasa), CIOKHBIX BEIIECTB
(xJopua HATpUsl), UCCIIEIOBAHUE 3aBUCUMOCTH CKOPOCTH XUMHUYECKOW peaKIuu
OT BO3JICUCTBUSL PaA3IUYHBIX (DAKTOPOB, MCCIECAOBAHUE AJICKTPOINPOBOJIHOCTH
pacTBOpPOB BELIECTB, MPOLECCa JAUCCOLMALMM KHUCIOT, IIEJI0YEed U COJIeU
(BO3MOXKHO ~ HMCMOJIb30BaHUE  BHJIEO  MAaTE€pUAJIOB), TPOBEJICHUE  OIIBITOB,
WUTIOCTPUPYIONINX ~ TPHU3HAKK  MPOTEKaHUS  peakiuii  HMOHHOro  oOMeHa
(oOpazoBaHue ocajaka, BbIJCJICHUE Tra3a, oOOpa3oBaHUWE BOJbI), OIBITOB,
WUTIOCTPUPYIOIIUX ~ NPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIIBHBIX  PEaKIUi
(ropeHue, peakiny pas3yIokKEHUs], COCIMHEHUS), PAaClO3HABAHUE HEOPTaHUYECKHUX
BEIIECTB C IIOMONIIbIO KAUYECTBEHHBIX pEAKUMA HA  HMOHBI, PEIICHUE
AKCIIEPUMEHTAJIBHBIX 33]1a4.

HemeTansbl 1 MX coeIMHEHUST

OO6mrast xapaktepucTuka rajgoreHoB. (OCOOEHHOCTH CTPOEHUS aTOMOB,
XapakTepHble CTeneHu okucieHus. CTpoeHue U (PU3NUECKHUE CBOMCTBA MPOCTHIX
BEIIECTB — TaJIor€HOB. XHMHUYECKHE CBOWCTBA Ha MpUMEpPE  XJopa
(B3aUMOJEHCTBHE C METaUIlaMU, HEMEeTa/llaMH, IIeJodamMu). XJIOPOBOJOPO/I.
CosisiHass KHCJIOTAa, XUMUYECKHWE CBOMCTBA, IMOJydYeHHE, MpUMEHeHue. [lecTBue
XJIOpa W XJOPOBOJAOPOJA HA OPraHu3M 4YeEJIOBEKa. BakHenmue XJIOpUAbl U HUX
HaXOXJICHUE B MPUPOJIE.

O6mrast xapakrtepuctuka 3aeMeHTOB VIA-rpymmbl. OcOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTepHbIe cTerneHu okucieHus. CTpoeHue u (PU3NUYECKHUE CBOWMCTBA
MIPOCTHIX BEIIECTB — KUCIOPOa U Cepbl. AJUIOTPOITHBIE MOIU(MUKAIIUN KUCIOPOIa
U cepbl. XUMHUYECKHE CBOMCTBa cepbl. CepoBOAOPO, CTpOCHHE, (QU3HYECKUE U
XAMHUYECKUE CBOMCTBA. OKCUIIBI CEpbl KaK MPEIACTABUTENIN KHUCIOTHBIX OKCHUIOB.
CepHast kucinoTta, (Qu3MUecKMe W XUMUYECKHME CBOMCTBa (00mIME  Kak
MPEACTaBUTENS KJacca KHUCIOT H crnenuduyueckne). XUMUYECKHUE PEeaKIln,
JeXalue B OCHOBE MPOMBINIJIEHHOTO CIOC00a TONyYeHHs] CEPHOM KHUCIIOTHI.
[IpumeneHue cepHor KUCIOThL. COJIM CEPHOM KHUCIIOThI, KAUECTBEHHAs PEAKLINS Ha



cynbdar-uoH. HaxoxneHue cepbl U €€ COCIUHEHHH B NpuUpoae. XUMHYECKOE
3arpsi3HEHHE OKPYKAIOIIEH Cpelpl COCAMHEHUSIMU Cepbl (KUCIOTHBIE JIOXKIM,
3arpsi3HEHUE BO3/lyXa U BOJIOEMOB), CIIOCOOBI €T0 MPEI0TBPAILICHUSI.

OOmiasi xapakTepucTuka 37eMeHTOB VA-rpymmbl. OCOOEHHOCTH CTPOCHHS
aTOMOB, XapaKTEPHbIE CTENEHU OKHUCIECHHA. A30T, paCIpOCTPAHEHHE B MPUPO/IE,
dbusnyeckue u XumMnueckue cBoiictsa. KpyroBopor a3ora B npupojie. AMMHAK, €TI0
bu3nUecKue 1 XuMUYECKHUE CBOMCTBA, MOJIydeHHe U npuMeHeHue. Coau aMMOHUS,
ux GU3NYECKUE U XUMUYECKHUE CBOMCTBA, MpuMeHeHne. KauecTBeHHas peakius Ha
VMOHBl aMMOHMS. A30THas KUCJIOTa, €€ MOJy4eHUe, (PU3NYECKHEe U XUMUYECKHE
CBOMiCTBa (00OmMe Kak TPEACTABUTENs KiIacca KHUCIOT M crenuduaeckue).
Hcnonb30BaHWE HUTPATOB M COJIEM aMMOHHUSI B KAue€CTBE MHUHEPAIbHBIX
ynoopeHuil. XuMH4ECKOe 3arpsi3HEHUE OKPYXKarolle cpeibl COEAMHEHUAMU a30Ta
(KUCIIOTHBIE JOXIW, 3arps3HEHUE BO3JyXa, MOYBBI U BOJOEMOB). Docdop,
ajuioTponHeie Monudukamuu docdopa, Pu3MUECKUe U XUMUUYECKHUE CBOMCTBA.
Oxkcug docdopa (V) u bochopHas kucinora, Pu3ndIecKue U XUMHUIECKUE CBOMCTBA,
nosyyenue. Mcnonp3oBanue pochaToB B KaU€CTBE MUHEPAIBHBIX Y100pEHUM.

O6mas xapakrepuctuka 31aeMeHTOB [VA-rpymnmbsl. OcCOOEHHOCTH CTPOEHUs
aTOMOB,  XAapaKTEpHBIE  CTENEHU  OKHUCIEHHUA.  YTIEpPOH,  aJUIOTPOIHbBIC
Moau(UKALMK, PACIPOCTPAHEHHE B MpHUpoAe, (UINYECKUE UM XUMHUYECKHE
cBoicTtBa. Ancopouus. Kpyroopot yriaepona B npupojae. OKCUabl yriaepoaa, ux
bu3nueckue W XHMMHYECKHME CBOMCTBA, JCHCTBUE HA KUBBIE OPraHU3MBI,
[OJlyYeHUE U MPUMEHEHHE. DKOJOTMYeCKHE MPOOJIEMbI, CBSI3aHHBbIE C OKCHIOM
yrnepoga (IV), rumore3a mrio0aabHOrO TMOTCIUICHHUS KJIMMaTa, HMapHUKOBBIN
addekr. YromapHas KucaoTa U €€ coM, uX (PU3NYECKUEe U XUMHYECKUE CBOMCTBA,
noiyyeHue u npumeHeHue. KadecTBeHHas peakuuss Ha KapOOHAT-MOHBI.
Hcnonb3oBaHne KapOOHATOB B OBITY, MEIULIMHE, TPOMBIIIEHHOCTH U CEIbCKOM
XO34MCTBE.

[lepBoHayanbHbIe TOHATHSA 00 OPraHMYECKUX BELIECTBaX KaK O COEIMHEHUSX
yraepoja (MeTaH, 3TaH, 3TUJICH, alleTUJIeH, 3TaHOJ, TIUIEPUH, YKCYCHasl KUCIIOTA).
[IpupoaHbie HMCTOYHUKH YIJIEBOJOPOJOB (Yrojib, MNPUPOIHBIM Ta3, HEPTH),
NPOAYKThl UX mepepaboTku (O€H3WH), UX pOJib B OBITY W IPOMBIIUICHHOCTH.
[TonsiTe 0 OMOJIOTUYECKU Ba)KHBIX BEILIECTBAX: )KHUpax, OelKax, yrieBogax — U ux
poiiM B KM3HM 4eJOBEKa. MarepuaJlbHOE €AMHCTBO OPraHHYECKHX U
HEOPTraHUYECKUX COCIMHEHUN.

Kpemuuii, ero ¢usnueckue M XUMUYECKHE CBOMCTBA, TOJy4YEHHE W
npuMmenenue. CoeauHeHuss KpemMHHs B mnpupozge. OOmume mnpenctaBieHus 00
okcusie kpemaust (IV) u kpemHueBoil kucinore. CUIMKAThl, X WCIOJIb30BaHUE B
ObITYy, B MPOMBIIUIEHHOCTH. Ba)xHele CTpOUTENbHbIE MaTepUaibl: KEPAMHUKA,



CTEKJIO, LIEMEHT, OeTOH, *kene300eToH. [IpobiemMpl 6€30macHOro MCIOJIb30BAHUS
CTPOUTEIIbHBIX MAaTEPUAIIOB B IOBCEAHEBHOM KU3HMU.

Xumuueckuii IKCnepumenm:

M3y4YeHHE 00pa3lioB HEOPraHMYECKUX BEILECTB, CBOMCTB COJISTHOM KHUCIOTHI,
MIPOBEICHNE KAYECTBEHHBIX PEAKIIUi Ha XJIOPHUA-HUOHBI M HAOIIOEHNE TTPU3HAKOB
WX TIPOTEKAHMs, OIbITHI, OTpaxkarone (U3NUYECKUEe U XUMHUYECKHUE CBOWCTBA
raJIOTeHOB M WX COEIMHEHHH (BO3MOXXHO MCHOJB30BAHUE BUEOMATEPUAIIOB),
O3HAKOMJIEHUE C O0Opa3laMu XJIOpUIOB (TaJlOT€HUIOB), O3HAKOMJIEHHUE C
oOpasilamu cepbl W €€ COCNMHCHHSIMU  (BO3MOXXHO  HCIIOJH30BAHHE
BUJICOMATEPHUAIIOB), HAOIOACHHE TIpoliecca OOyTrIMBaHUS caxapa Ioj JACHCTBHEM
KOHILICHTPUPOBAHHON  CEpPHOM  KHUCIOTHI, HW3YYEHHE XUMHUYECKUX CBOWCTB
pa30aBlIEHHON CEpPHOM KUCIIOTHI, TPOBE/IEHNE KAUECTBEHHOM peaKIuu Ha CyJib(aT-
MOH W HaOJI0JICHUE TpHU3HAKa €€ MPOTEKaHUs, O3HAKOMJICHHE C (U3UUECKUMHU
cBoiicTBaMU a30Ta, (ochopa M MX coeAMHEHUH (BO3MOXKHO HCIIOIb30BAHUE
BUJIEOMATEPHUATIOB), 00pa3aMu a30THBIX U (POcHOPHBIX yTOOpEeHUid, OIydeHHE,
coOuMpaHue, pacro3HaBaHME€ U UW3Y4YEHUE CBOWCTB aMMHaka, IPOBEICHUE
KaueCTBEHHBIX PeaKkluii Ha MOH aMMOHUS U (ocdaT-UOH U U3YUYCHHE MPU3HAKOB
UX IPOTEKaHMUsI, B3AUMOACHCTBHE KOHIIEHTPUPOBAHHONW a30THOU KHUCIIOTHI C MEIBIO
(BO3MOKHO HCIIOJIb30BAHUE BUJICOMATEPUAIIOB), W3y4YECHUE MOJIeIen
KPUCTAJUIMYECKUX PEmIETOK anMmasa, rpaduta, (QysuiepeHa, O3HAKOMIIEHHE C
MPOIIECCOM  aJICOPOIMU  PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIVIEM W
YCTPOMCTBOM MPOTHBOTA3a, MOJyYeHUE, COOMpaHue, pacrno3HaBaHUE U U3YUYCHUE
CBOMCTB YIVICKHCIIOTO Ta3a, MPOBEJCHUE KAaYECTBEHHBIX PEaKlUil Ha kapOOHAT U
CUJIMKAT-UOHbl M W3YyYCHUE MPU3HAKOB HUX TMPOTEKAHUS, O3HAKOMJICHHE C
MNPOAYKIMEH CHJIMKATHOW TPOMBIIUIEHHOCTH, PEIIEHUE HSKCHEPUMEHTAIbHbBIX
3a7a4 1o teMe « BaxkHenmme HeMeTaIbl U UX COCIUHEHUS.

MeTa/uibl 1 X COCAUHEHUS

OO6mrast XxapaKTepUCTUKAa XUMUYECKUX JIEMEHTOB — METAJJIOB HA OCHOBAHUU
uxX mnosiokeHuss B llepuomnueckor cucreme xumuueckux osnemeHrtoB J[. N.
MenpeneeBa u ctpoeHusi arToMoB. CTpoeHHe MeTauioB. Meranmnuueckas CBsI3b U
METAJIMYECKas ~ KpPUCTAJUIMYECKass  pemeéTka.  DJIEKTPOXUMHYECKUU  Psif
HaMpsHKEeHUN MeTauioB. OU3NYecKne U XUMUYECKHUE CBOMCTBA MeTaiuioB. O0mue
CIOCOOBI TIOTy4YeHUs: MeTauioB. [loHSTHE O KOPPO3WH METAJIOB, OCHOBHBIC
criocoObl 3aluThl WX OT Kopposuu. CruiaBel (CTaidb, YyryH, TIOPATIOMUHHM,
OpoH3a) ¥ UX IPUMEHEHHUE B OBITY U MTPOMBIIILICHHOCTH.

[Ilenounsle mMeTaibl: nookeHUe B llepuognueckon cucrteMe XMMHYECKUX
sanemeHToB . 1. MenneneeBa, CTpoeHHME MX aTOMOB, HaXOXKJICHUE B IPUPOJE.
duznyeckre U XUMHYECKUE CBOMCTBA (Ha mpumepe HaTpus U Kanus). OKcuiabl u



TUAPOKCHUABI HATpusd MW Kanud. I[IpuMeHeHue IEIOUYHBIX METAIOB M UX
COCIUHCHUM.

[[lenouyno3eMebHbIE METAJUIbI MarHuii W KaJbLMKA: MOJI0XKEHUE B
[Tepuoanueckont cucreMe xumudeckux aneMmeHToB Jl. M. MenpaeneeBa, crpoenue
VX aTOMOB, HaxOXJAeHHe B pupoje. Pu3ndeckne 1 XUMHUYECKUE CBOMCTBA MAarHus
U Kanblusa. Baxueliive coeluHEHUs Kaiablud (OKCUZ, THUAPOKCH, COJIH).
JKEcTroCTh BOJIBI M CLIOCOOBI €€ yCTpaHEHUS.

AJIIOMUHUN: TI0J1I0)keHUE B [lepronueckon cucteMe XuMHUYECKUX 3JIEMEHTOB
. . Menpneneera, CTpOCHUE aToMa, HaXOXICHUE B Ipupoje. Pu3nueckue u
XUMUYECKHE CBOMCTBA aTtOMHUHMS. AM(POTEpHBIE CBOMCTBA OKCUIA W THAPOKCHIA
aJIIOMHHHUSI.

Kenezo: nonoxenue B [lepnoanueckoid cucTeMe XUMUYECKUX JIEMEHTOB /l.
. MenpgeneeBa, CTpOCHME aTOMa, HaxXOXJICHUE B mpupoje. Pu3ndeckue u
XUMHUYECKUEe CBOMCTBA xene3a. OKCUbl, Tuipokcuibl U conu xenesa (I1) u sxenesa
(1), ux cocraB, CBOWMCTBA M MOJTyUCHUE.

Xumuyeckuii IKCnepumenm:

O3HAaKOMJICHHE ¢ oOpa3llaMd METaUIOB M CIUIaBOB, HUX (HU3WYECKUMU
CBOMCTBaMH, HW3y4Y€HHE  pE3yJbTAaTOB  KOPPO3UMHM  METALIOB  (BO3MOYKHO
HCIIOJB30BaHUE BHEOMATEpPUANIOB), OCOOCHHOCTEH B3aUMOJICHCTBHS OKCHIA
KaJIbIIUSl W HATpus C BOJOW (BO3MOXXHO HCIOJIb30BAHHE BHUEOMATEpUAIIOB),
HCCIICIOBAHUE CBOWCTB MKECTKOW BOJIBI, MPOIIECCAa TOPEHUS Kele3a B KUCIOPOAE
(BO3BMOYKHO  WCIIOJIb30BAaHWE  BHJICOMATEPHAIOB), IPU3HAKOB  IPOTCKAHHUS
KAYE€CTBCHHBIX PEAKIMN HA MOHBI: MArHUWs, KaJbIWsl, AJJIOMAHUSA, [IMHKA, KEJIe3a
(1) u xene3a (II1), meau (II), HaOMFOIEHUE W OMMICAHUE MPOIIECCOB OKPAITMBAHHUS
IJJaMEHH WOHAaMU HaTpus, Kaiusd W Kajdblus (BO3MOXKHO HCHOJIb30BAHUE
BHUJICOMATEPUAIIOB), UCCIICIOBaHNE aM(POTEPHBIX CBOMCTB TMIPOKCH/IA AIFOMUHUS
Y TUAPOKCHUJIA [IMHKA, PEIICHUE YKCIIEPUMEHTAIbHBIX 3a7a4 10 TeMe «BaxkHenime
METAaJIJIbl U UX COCAUHCHUS.

XHMMHUS M OKpYsKAIOLIas cpeaa

BemectBa u marepuanbl B NOBCEIHEBHOW JKU3HU 4YellOBeKa. beszomacHoe
WCITOJIb30BAaHUE BEIIECTB M XUMUYECKUX peakiuii B ObITy. [lepBas momoris mpu
XAMHYECKUX 05KOTaxX U OTPABJICHUSIX.

XUMUYECKOE 3arpsi3HEHUE OKpYKArolel cpelbl (mpeaesibHas JOMyCTHUMAast
KOHIIeHTpalus BelecTs, aanee — [1/IK). Ponb xuMun B pemieHn 3K0I0THYECKUX
npooiem.

Xumuyeckuii IKCnepumenm:

u3ydeHue 0o0pasioB MaTepuasioB (CTEKIIO, CIUIaBbl METAJIIOB, MOJUMEPHBIC
MaTepualbl).

Meosicnpeomemnmnuie ceéa3u



Peanmzamusi MeXIpenMeTHBIX CBSI3eld NpWM HM3yuyeHUH XUMUU B 9 Kitacce
OCYILECTBIISIETCS 4Yepe3 HCIOJIb30BaHHE Kak OOLIMX EeCTECTBEHHO-HAYYHBIX
MOHSTUN, TaK U TOHATUHU, SBJSIOUINXCS CUCTEMHBIMU JJI OTAEIBHBIX MPEAMETOB
€CTECTBCHHO-HAYYHOTO ITHKJIA.

OOmiue ecTecTBEHHO-HAyYHbIE MOHSTHSA: HAy4YHBIH (pakT, THIOTE3a, 3aKOH,
TEOpHUs, aHalu3, CHHTE3, KiIaccu(puKaluus, TMEPUOAUYHOCTb, HAOIIOCHHE,
OKCIIEPUMEHT, MOJCTUPOBAaHUE, HW3MEPCHHE, MOJCIb, SBICHUE, MMAPHUKOBBINA
s PeKT, TEXHOIOTHS, MaTEPHUAITHI.

®dwusuka: MaTepus, aToM, D3JEKTPOH, MPOTOH, HEWUTPOH, HOH, HYKIH]I,
U30TOIbI, PaJUOAKTUBHOCTh, MOJIEKYJA, SJCKTPUUECKUNA 3apsisl, MPOBOIHHKH,
MOJYNPOBOJHUKH, JUAJIEKTPUKH, (OTODJIEMEHT, BEIIECTBO, TEIO, OO0BEM,
arperaTHoe COCTOSIHME BEILIECTBA, I'a3, paCTBOP, PACTBOPUMOCTh, KPUCTAJUIMUECKAs
pemérka, CIulaBbl, (PU3MYECKHE BEIUYMHBI, €AUHHIIBI U3MEPEHUs, KOCMHYECKOE
IPOCTPAHCTBO, MJIaHETHI, 3BE3/1bI, CoHIIE.

buonorusa: ¢orocunTes, apixaHue, Ouocdepa, dKOCHUCTEMA, MHUHEpAIbHBIC
yIOOpeHUs, MUKPOAJIEMEHTHI, MAKPOIJIEMEHTHI, TUTATEIHHBIC BEIIECTBA.

I'eorpadusa: armocdepa, ruapocdepa, MHUHEpaJbl, TOpPHBIE IOPOIbI,
M10JIE3HbIE UCKOIIaeMbI€, TOIIIUBO, BOJAHBIE PECYPCHI.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA ITPOI'PAMMBI 110
XUMHUHU HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA30OBAHUSA

JIMYHOCTHBIE PE3YJIBTATBI

JIngyHOCTHBIE pe3yJbTaThl OCBOCHHUS MPOTrpaMMBl OCHOBHOTO  OOIIEro
o0pa3oBaHUs JIOCTUTAIOTCS B XOJi¢ OOy4YeHHUs] XUMHH B C€IUHCTBE YUYEOHOU H
BOCIIUTATEIBLHOUN JIEITEIIBHOCTH B COOTBETCTBUU C TPAAUIIMOHHBIMU POCCUUCKUMHU
COIIMOKYJIbTYPHBIMH M JyXOBHO-HPABCTBEHHBIMU IIEHHOCTSIMH, MPHUHSATHIMU B
oOIIecTBe MpaBWIaMd W HOPMaMH TIOBEACHHS W CIIOCOOCTBYIOT IIpOIIECCaM
CaMOITO3HAHMS, CAMOPA3BUTHUSA U COIMATIU3AIIUN 00YUaIOIINXCS.

JIndHOCTHBIE ~ pe3yNbTaThl  OTPaXKAIOT  TOTOBHOCTh  OOYyYarOIIMXCA
PYKOBOJICTBOBaTbCS CHUCTEMOM TMO3UTHBHBIX IIEHHOCTHBIX OpPUEHTAMN U
pacIIMpEeHUE ONbITA JEATEILHOCTH Ha €€ OCHOBE, B TOM YHUCJIC B YACTH:

1) NaTPpHOTHYECKOTO BOCTIMTAHUSI:

LIECHHOCTHOI'0 OTHOILIECHUS K OTE€YECTBEHHOMY KYJIbTYPHOMY, UCTOPUYECKOMY
U HAYYHOMY HACIEIUI0, NOHUMAHHS 3HAYEHUS XUMHUYECKOM HAYKU B KU3HU
COBPEMEHHOr0 OOIIEeCTBa, CIOCOOHOCTU BIANETh JOCTOBEpHOUM HH(MOpMaImeil o
MEPEIOBbIX JIOCTUKEHUSIX U OTKPBITUAX MHUPOBOM M OTECYECTBEHHOM XHMMH,
3aMHTEPECOBAHHOCTU B HAYYHBIX 3HAHUSIX 00 yCTPONCTBE MUpa U OOIIECTBA;

2) rpasKAaHCKOT0 BOCIIMTAHUS:

MPEJICTABICHUSI O COLHAIBHBIX HOPMax W TMpaBWwiIaX MEXKINYHOCTHBIX
OTHOIIICHUH B KOJIJIEKTUBE, KOMMYHUKATUBHON KOMIIETEHTHOCTU B OOIIIECTBEHHO
MOJIC3HOM,  Yy4eOHOMCCIENOBATENbCKOM, TBOPYECKOM W APYruX  BHUAAX
NeSATeTbHOCTH, TOTOBHOCTH K Pa3HOOOPAa3HON COBMECTHOW MESITEIbHOCTH MPH
BBITIOJIHGHUM YYEOHBIX, TIO3HABATENBHBIX 3a7a4, BBINOJIHECHUH XUMHYECKUX
HKCIIEPUMEHTOB, CO3/IaHUU YUEOHBIX MPOEKTOB, CTPEMJICHUS K B3aUMOIIOHUMAHUIO
¥ B3aUMOIIOMOIIM B TIpollecC€ JTOM y4eOHOM JESITeNIbHOCTH, TOTOBHOCTU
OLICHUBAaTh CBOE IIOBEJCHHE U IIOCTYIIKA CBOMX TOBApPHUILEH C MO3ULUHU
HPABCTBEHHBIX U MPABOBBIX HOPM C YUETOM OCO3HAHUS MOCIEACTBUM MOCTYIKOB;

3) HEHHOCTH HAYYHOT'0 MO3HAHUS:

MHPOBO33PEHUYECKUE MPEJICTABICHUS O BELIECTBE M XMMHUYECKOW PEAKILINH,
COOTBETCTBYIOIIIME COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAyKHM M COCTAaBJISIIOIIME
OCHOBY I TIOHMMAaHUSI CYIIHOCTH HAYYHOW KapTUHBI MUpa, TpeACTaBlIeHUs] 00
OCHOBHBIX 3aKOHOMEPHOCTSIX PAa3BUTHUS MPHUPOJBI, B3aUMOCBS3SIX YEJIOBEKa C
MIPUPOTHOM CPEION, O POJIM XMMHUM B MO3HAHUM STUX 3aKOHOMEPHOCTEM;

M03HAaBaTEJIbHbIE MOTHUBBI, HAMPABJICHHBIE HA MOJYYEHHUE HOBBIX 3HAHUW IO
XUMHUH, HEOOXOAUMBIE sl OOBSICHEHHS HAOJIOJAaeMbIX MPOLIECCOB U SIBJICHUH,
MO3HaBaTeNbHON, MH()OPMAIIMOHHOW W YWUTATEIIbCKOW KYJIbTYpPHI, B TOM YHCIIEC
HABBIKOB CaMOCTOSITEIbHONW PabOThl ¢ YYCOHBIMU TEKCTaMH, CIPABOYHOU



JUTEpPaTypor, JOCTYIIHBIMM TEXHUYECKUMU CpEeACTBaMH HMH(POPMAIIMOHHBIX
TEXHOJIOTHH;

UHTEepeC K OOY4YeHHIO W TIO3HAHHWIO, JII0003HATEIBLHOCTb, TOTOBHOCTH U
CIIOCOOHOCTh K €CaMOOOpa30BaHMIO, MPOCKTHOM U  HCCIEA0BATEIbCKOM
NEATETLHOCTH, K OCO3HAHHOMY BBIOOPY HAMPABICHHOCTH W YPOBHS OOy4YeHUS B
JIaTbHEHIIIEM;

4) dpopMHUpPOBaHNS KYJbTYPbI 310POBbSI:

OCO3HAaHWE UEHHOCTH JKU3HH, OTBETCTBEHHOI'O OTHOUIEHHUS K CBOEMY
3I0POBBI0, YCTAHOBKM Ha 3JI0POBBIM 00pa3 >KU3HHU, OCO3HAHUE MOCJIEACTBUNU H
HETIPUATHE BPEIHBIX MPUBBIUEK (YIOTPEOICHUS alIKOT0JIs, HAPKOTUKOB, KypEeHHS),
HEOOXOJMMOCTH COOIOJICHUST TIpaBUJ  OE30MAaCHOCTH TMPU  OOpAIICHUH C
XUMHUUYECKMMHU BEIIECTBAMU B OBITY U peabHOMN KU3HU;

5) Tpya0BOr0 BOCIIMTAHUSI:

HMHTEPEeC K MPAKTUISCKOMY M3YYCHHUIO TPOo¢eCCruil U Tpyaa Pa3IudHOTo poja,
YBAKEHUE K TPYAYy M pe3yJibTaTaM TPYAOBOM JEITEIBHOCTH, B TOM YHCIIE Ha
OCHOBE IIPUMCHEHHS TIPEAMETHBIX 3HAHUN 110 XMMHH, OCO3HAHHBIA BBIOOD
WHJUBUAYAJIBHOU TPACKTOPUHU MPOJIOHKEHUS 00pa30BaHUs ¢ YUETOM JIMYHOCTHBIX
HHTEPECOB U CIIOCOOHOCTH K XUMHH, OOIIICCTBEHHBIX HHTEPECOB U MOTPEOHOCTEH,
yCcrenHon npodeccuoHaabHON NEeSITEIPHOCTH U Pa3BUTUS HEOOXOIUMBIX YMEHHU,
TOTOBHOCTh aIalITUPOBATHCS B PO ECCHOHATBLHOM Cpejie;

6) 3K0JI0rHYeCcKOro BOCIIUTAHUS:

9KOJIOTHYECKH I1eJIeco00pa3HOe OTHOIIEHHWE K TMPUPOJEC KaK HCTOYHUKY
JKU3HHU Ha 3eMJIe, OCHOBE €€ CyIIECTBOBAHMS, IOHUMAHUE IIEHHOCTU 340POBOT0 U
Oe3omacHoro oOpa3a KU3HHU, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
(bU3NYECKOMY M TICHXMYECKOMY 370POBBIO, OCO3HAHHUE IIEHHOCTH COOJFOICHUS
IpaBuJI 0€30IMaCHOTO TTOBEICHMSI TIPH paboTe ¢ BEIIECTBAMM, a TAKKE B CUTYAIIHX,
YIPOKAIOIINX 3JOPOBBIO U KU3HHU JIFOJIEH;

CITIOCOOHOCTH TPHMEHSTHh 3HAHMS, TOJIydaeMble MPU U3YYECHUH XUMHH, IJIS
pelIeHus 3a1a4, CBSI3aHHBIX C OKPYKAIOIIEHU MPUPOJIHON CPEIIOW, IS IMOBBILICHUS
YPOBHSI  DKOJIOTMYECKOM  KYJbTYphl, OCO3HaHUsA TJ00QJIBHOTO  XapakTepa
HKOJIOTHYECKUX MPOOJeM M IMyTeH WX PEeIIeHUs MOCPEICTBOM METOJIOB XHMHH,
JKOJIOTUYECKOTO MBIIUIEHUS, YMEHUSI PYKOBOJACTBOBATHCS UM B IO3HABATEIBHOM,
KOMMYHUKAaTUBHOM U COLMAIIBHOU MPAKTHUKE.

METAIIPEAMETHBIE PE3YJIBTATbBI

B cocraBe MertanpeaMETHBIX PpPE3YJbTATOB BBIACISIOT 3HAYUMBIE IS
dbopMHUpOBaHUS MHUPOBO33PEHUS OOIECHAy4YHbIC TOHATHS (3aKOH, TEOpHS,
MPUHITAT, TUTIOTE3a, (DAKT, CUCTEMa, MPOIECC, IKCIIEPUMEHT U JAPYTOE.), KOTOPhIC
HCIIOJIB3YIOTCS. B €CTECTBEHHO-HAYYHBIX YYEOHBIX MpeaMeTax M TMO3BOJSIOT Ha
OCHOBE 3HAHUHN U3 ATUX NPeAMETOB (HOPMUPOBATH MPEJICTABICHUE O IEJIOCTHOU



HAy4YHOM KapTUHE MHUPA, U YHUBEpcalbHble yueOHbIE IeUCTBUS (IO3HABATEIbHbBIE,
KOMMYHUKATHBHBIC, PETYISITUBHBIC), KOTOpPBIE OOecrednBaoT (HOPMUPOBAHHE
TOTOBHOCTH K CaMOCTOSITEIbHOMY IIJIAHUPOBAHHMIO U OCYIIECTBICHUIO Y4EOHOI
JEATEIIBHOCTH.

Ilo3HaBaTe/IbHbIE YHUBEPCAJIbHbIE YUeOHbIE T1eCTBUS

ba3oBble jornueckue aeicTBUs:

YMEHHUSI HCMOJb30BaTh NPUEMBI JIOTHYECKOTO MBIIUICHUS NPU OCBOEHUU
3HAHWI: PacKpbIBaTh CMBICT XUMHUYECKUX MOHSTHHA (BBIIETSATH UX XapaKTEepHbIC
MPU3HAKKU, YCTAaHABIMBATh B3aUMOCBS3b C APYTMMH MOHATHUSIMU), UCIOJIH30BAThH
MOHATHUS JIJIs1 OOBSICHEHUS OTNIETBHBIX ()aKTOB U SIBJICHHM, BRIOMPATh OCHOBAHUS U
KPUTEPUH ISl KiIacCU(PUKAIMN XUMUYECKUX BEIIECTB M XUMHUYECKUX PEaKIIHi,
yCTaHaBJIMBATh TMPUYUHHO-CIICJICTBEHHBIE CBSI3U MEXIYy OOBEKTaMH H3Y4YECHUS,
CTPOUTH JIOTUUECKHE PACCYX ACHUS (MHIYKTUBHBIC, JCNYKTUBHBIC, M0 AHAJIOTHH),
JIeJIaTh BBIBOJIBI M 3aKJIFOYEHUS;

YMEHHE TMPUMEHATh B TMPOLECCE IO3HAHUA TMOHATUS (MPEIMETHBIE W
MeTarpeIMETHbIC), CHMBOJIMYECKUE (3HAKOBBIE) MOJICINIU, UCTIOIb3YEMbIE B XUMHUH,
peo0pa3oBbIBATh MIMPOKO MPUMEHSIEMbIE B XUMHUH MOJIEIbHBIC MPEACTABICHUS —
XUMHUYECKUU 3HaK (CMMBOJ 3JIEMEHTA), XUMHUYecKas ¢Gopmysia U YypaBHEHUE
XUMHUUYECKON peakiy — IpHU PelIeHuU y4eOHO-II03HABATENIbHBIX 3a/1a4, C YUYETOM
ATUX MOJICTBLHBIX MPECTABICHUIN BBISBISATh U XapaKTEPU30BaATh CYIIECCTBEHHBIC
MPU3HAKN U3y4aeMbIX 00BEKTOB — XUMHUUYECKHUX BEIIECTB M XUMUYECKUX PEaAKIIHi,
BBISIBIIATH ~ OOIIME  3aKOHOMEPHOCTH, TMPUYUHHO-CIEJACTBEHHBIE CBSI3U W
MPOTUBOPEYUHS B U3yUaeMbIX MIPOIIECCaX U SIBICHUSIX.

Ba3oBble uccienoBarejbckme AeCTBHSL:

YMEHHE HCIMOJb30BaTh MOCTaBJIEHHBIE BOMPOCHl B KAayeCTBE WHCTPYMEHTA
MO3HAHUSA, a TAaKXE B KAa4eCTBE OCHOBBI i (DOPMHUPOBAHUS THUIMOTE3bI TIO
MIPOBEPKE MPAaBUIBHOCTH BBICKA3bIBAEMBIX CYKICHUM;

MPUOOPETEHUE OMbITA MO IUIAHUPOBAHUIO, OPTaHU3AlMU W TPOBEACHUIO
YYEHUYECKUX OKCIIEPUMEHTOB, YMEHHE HaOJroAaTh 3a XOJOM IMpolecca,
CaMOCTOSITEJILHO MPOTHO3UPOBATH €ro pe3yibTar, (opMyJIUpoBaTh 00OOIICHUS U
BBIBO/IbI 110 PE3yJIbTaTaM MPOBEIEHHOTO OMbITA, UCCIEIOBaHUs, COCTABISATh OTYET
O MPOJIeTTaHHOM padoTe.

Pabora c undgopmanmeii:

yMEHUE BBIOWpATh, AHAIM3UPOBATH M HMHTEPHPETUPOBATH HHPOPMAIIUIO
pPa3TUYHBIX BUIOB U (OPM MPEICTABICHUS, MOJIYyIaeMYI0 U3 Pa3HBIX MCTOYHUKOB
(Hay4HO-TIONYJISIpHAsl  JIUTEpaTypa XHMHUYECKOTO COJIEp’KaHHs, CIPABOYHBIC
nocobusi, pecypcbl MHTepHeTa), KPUTHYECKH OLICHUBATh MPOTUBOPEUUBYIO U
HEJI0OCTOBEPHYIO UH(DOPMAIIHIO;



YMEHHE MPUMEHATh Pa3IMYHbIE METOJbl U 3aMPOChl MPU MOUCKE U OTOOpE
uHGOpPMAIlMM U COOTBETCTBYIOUIMX JAaHHBIX, HEOOXOIWMBIX [JISl BBITIOJHEHHUS
y4eOHBIX U MO3HABATEIbHBIX 3aJa4 ONPEIEIEHHOTO THIIA, TPUOOPETEHHE ONBITA B
o0JacTd UCHOJB30BaHUS MH(POPMAIMOHHO-KOMMYHUKATUBHBIX — TEXHOJIOTH,
OBJIAJICHNE KYJbTYpOH aKTMBHOI'O MCIOJIb30BaHUS PA3JIMYHbBIX IIOUCKOBBIX CUCTEM,
CaMOCTOSITENILHO BBIOMpATh ONTHUMAJIbHYIO (OpMY IpeACTaBIeHUsS UHPOPMALUU U
WUIKOCTPUPOBATh pEIIAaeMble 33Ja4d HECJIOKHBIMM CXEMaMH, JIHAarpaMMamy,
npyrumu GopmaMu rpaduku U UX KOMOWHAIUSIMU;

YMEHUE UCIONb30BaTh W AHAJM3UpPOBaTh B Ipollecce YYEOHOU H
UCCIIEIOBATENBCKON NIEATEIbHOCTH HH(POPMAIMIO O BIUSHUHM MPOMBIILICHHOCTH,
CEJIbCKOI0 XO35MCTBA M TPAHCIOPTAa HAa COCTOSHUE OKPYKAIOLIEH IPUPOIHOU
CpEBbl.

KoMMyHHKaTHBHBIC YHHBEpPCAJIbHbIC YYeOHbIE 1eHCTBHSA:

YMEHHUs 3aJaBaTh BOIPOCHI (B XOjA€ Auaiora U (MiIu) IUCKYCCHH) IIO
CylIeCTBY  oOCyKnaemMoil  TeMbl, (OpPMYJIHpPOBaTh CBOM  TPEAJIOKEHUS
OTHOCHUTEJILHO BBIINOJHEHMS IIPEIJIOKEHHOH 3a/1a4H;

YMEHUS  NOPEICTaBIATH  IIOJIYYEHHBIE  PE3YJIbTAThl  IO3HABATEIbHOU
JNEATEIBHOCTM B YCTHBIX M IMCBMEHHBIX TEKCTax; JeJarh I[PE3CHTALUIO
PE3yJIbTaTOB BBIIOJHEHUS] XMMHUUYECKOTO SKCIIEPUMEHTA (J1aOOpaTOpPHOIrO OIBITA,
71a00paTOpPHOI pabOTHI MO UCCIEAOBAHHUIO CBOMCTB BEIIECTB, Y4€OHOIO MTPOEKTA);

YMEHUSI Y4YEOHOro COTPYJHMYECTBA CO CBEPCTHUKAMH B COBMECTHOM
IIO3HABATEIBHOM M MCCJIEAOBATEIBCKOW  JEATEIBHOCTH  IIPU  PELICHHUU
BO3HUKAIOIIMX MpoOJieM Ha OCHOBE ydéra OOLIMX MHTEPECOB U COIJIACOBAHMS
no3uuui (o0cyxaeHusi, OOMEH MHEHHUSIMH, «MO3TOBBIE IITYPMbI», KOOPAUHALUS
COBMECTHBIX JEHUCTBUM, ONPEACICHUE KPUTEPUEB IO OLEHKE KayecTBa
BBITIOJIHEHHOM paOOThI U JPYTHE).

PeryiasiTuBHbIC YHUBEPCAJIbHbIC YUeOHbIC 1eICTBUA:

YMEHHUE CaMOCTOSITEIIbHO OIPEAEHATh LENIH ACATEIbHOCTH, IUIAHWPOBATH,
OCYUIECTBJISATh, KOHTPOJIMPOBATH U MPU HEOOXOJIMMOCTH KOPPEKTHPOBATH CBOIO
NesATeIbHOCTh, BBIOUpaTh Hanbosee 3PGEeKTUBHBIE CIIOCOObI PEIICHUs] YUYEOHBIX U
IIO3HABATEIBHBIX 3a/a4, CAMOCTOSATENBHO COCTAaBIATh WIM KOPPEKTHUPOBATH
MPEJIOKEHHBIM  AJITOPUTM JECUCTBUM TP BBIIOJIHEHUM 3aJaHUM C Y4ETOM
MOJTyYEHHUS! HOBBIX 3HAHUW 00 M3ydyaeMbIX OOBEKTax — BELIECTBaX M pEaKLUsX,
OLICHUBATh COOTBETCTBUE IOJYYEHHOTO pE3yJibTaTa 3asBJIICHHOW LEIU, YMEHHE
MCIIOJIb30BaTh U aHAJIM3UPOBATh KOHTEKCTHI, IPEJIaracMbI€ B YCIIOBUM 33 JaHUM.

HPEAMETHBIE PE3YJIBTATBI

B coctaBe mnpeaMeTHBIX pE3yNbTAaTOB IO OCBOCHUIO 00S3aTEIBHOTO
COJIEpKaHMs, YCTAaHOBJICHHOTO JIaHHOW QeaepasibHOM pabouelt MporpaMmmon,
BBIJIEJISIFOT: OCBOCHHBIE 00YUYaOIMMUCS HayYHbIE 3HAHUS, YMEHUS U CIIOCOOBI



NeucTBul, crnenuduueckue IS TpeAMeTHONM oOnacth  «XUMHUS», BHUIBI
JNEATEIBHOCTH MO  IIOJYyYEHUI0 HOBOTO  3HAHMSA, €ro  HHTEPIPETALNH,
peoOpa30BaHUIO U IPUMEHEHUIO B PA3JIMYHBIX YUEOHBIX M HOBBIX CUTYAIUsX.

K xoH1y oOyuenus B 8 kiacce npeamMeTHbIe pe3yabTaThl HA 0a30BOM YPOBHE

JIOJKHBI OTpaXkaTh CHOPMUPOBAHHOCTH Y O0YUAIOIIUXCS YMEHHIA:

e PpACKpBIBaTh CMBICI OCHOBHBIX XUMHYECKHX IMOHATHI: aTOM, MOJIEKYJa,
XUMUYECKUH JJIEMEHT, MPOCTOE BEHIECTBO, CJIOKHOE BEIIECTBO, CMECh
(omHOpOAHAS M HEOJHOPOHAS), BAJIEHTHOCTh, OTHOCUTENbHASL aTOMHAs U
MOJIEKYJISIpHAsl Macca, KOJIMYECTBO BEIIECTBA, MOJb, MOJIIPHAs Macca,
MaccoBast A0JsI XMMHUYECKOTO 3JIEMEHTa B COCTUHEHUH, MOJISIPHBIN 00BEM,
OKCHUJ], KHCJIOTa, OCHOBAHME, COJIb, 3JIEKTPOOTPULATEIBHOCTh, CTEIEHb
OKHUCJICHHS, XMMHUYECKasi peakius, KiIacCuPUKalUs peakiuil: peaxiuu
COCIVHEHUS, PEAaKUUU PAa3JIOKEHUs, PpEaKUWH 3aMELICHHS, PEAKIHUH
0oOM€Ha, HK30- U PHJIOTEPMHUYECKUE PEaKINH, TEIIOBON 3P PeKT peakuuu,
AIpO aTOMa, B3JEKTPOHHBIA CIIOM aToma, aTOMHAas OpOUTalb, paguycC
aToMa, XUMHUYECKasl CBs3b, MOJISIPHASI M HEMOJISIPHAs KOBAJEHTHAas CBS3b,
WOHHAs CBA3b, UOH, KaTUOH, aHUOH, PacTBOP, MAccoBasl JOJs BEHIECTBA
(IpolLieHTHAs! KOHIICHTPAIlUs) B pacCTBOPE;

e WUIIOCTPUPOBATh B3aUMOCBSA3b OCHOBHBIX XUMHUYECKUX TIOHSATUA U
MPUMEHSITh 3TH MOHITHUS MPU ONTUCAHUM BEIIECTB U UX MPEBPAICHUN;

e HCIOJb30BaTh XHMHUYECKYID CHMBOJUKY [UJII COCTaBlEHUS (POpMyI
BEIIECTB U YPABHCHUN XUMUYECKUX PEAKIIUM;

e ONpENENsATh BAJCHTHOCTh aTOMOB DJIEMEHTOB B OMHAPHBIX COEIMHEHMUSIX,
CTENEHb  OKWUCIEHUS  JJEMEHTOB B  OMHAPHBIX  COEJUHEHUSX,
MIPUHAJIEKHOCTh BEIIECTB K OINPEACIEHHOMY KIIACCY COEIWHEHUHN IO
dbopmynam, BHUJ XUMUYECKOW CBS3U (KOBAJICHTHAs ¥ HOHHAasA) B
HEOPraHUYECKUX COEAUHEHUSX;

e packpbiBaTh cMmbIica Ilepunoanveckoro 3akona [J[. WM. MeHnneneesa:
JEMOHCTPUPOBATh IMOHUMAHUE TEPUOJNYECKON 3aBUCHUMOCTH CBOWCTB
XUMHUYECKUX JJIEMEHTOB OT MX NoyiokeHus B llepumonnueckoit cucreme,
3aKOHOB COXPaHEHHsS MacChl BEUIECTB, IOCTOSHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO YUY€HUSsI, 3aKOHAa ABOTrajipo;

e ONUCHIBATh M XapakTepu3oBaTh TabmuuHyto Gopmy Ilepuogmueckoit
CUCTEMBbl XMMHMYECKHX JJEMEHTOB: pa3jiuyarTh MOHATUS «TJIaBHAs
noarpymnmna (A-rpymnmna)» u «mnobdounas noarpynmna (b-rpynmna)», mansie u
OoJbIlIME MEPHOIbl, COOTHOCUTH OOO3HAYEHUS, KOTOpbIE HMEIOTCA B
tabmune «llepumomnueckas cucrema Xumudeckux odiemenroB [l U.
MenzeneeBay ¢ YHCIOBBIMH XapaKTEPUCTUKAMHU CTPOECHHSI aTOMOB



XUMHUYECKUX DJIEMEHTOB (COCTaB M 3apsij sjpa, 00IIee YUCIO IEKTPOHOB
U pacrpeiesiCHUE UX MO 3JIEKTPOHHBIM CJI0SIM);

KJIaCCU(PUIIMPOBATh XUMHUUYECKHE DJIEMEHTHI, HEOPTaHUYECKHUE BEIIECTBA,
XUMHUYECKHE peakiuu (10 YUCIy M COCTaBy YYAacCTBYIOUIUX B pPEAKIUU
BEIIECTB, MO TEIJI0BOMY 3G (DEKTY);

XapakTepu3oBaTh (OMUCHIBATH) OOIIME XMMHUYECKHE CBOMCTBA BEIIECTB
Pa3IMYHBIX KJIACCOB, MOATBEPIKIasi ONKMCAHUE TPUMEPAMU MOJIEKYJISIPHBIX
ypaBHEHUH COOTBETCTBYIOIIUX XUMUYECKUX PEAKIIHIA;

MIPOTHO3UPOBATh CBOWCTBA BEILIECTB B 3aBUCUMOCTH OT UX Ka4€CTBEHHOTO
COCTaBa, BO3MOXHOCTH TMPOTCKAHUS XUMHUYECKUX IMPEBpAIICHUN B
Pa3JIMYHBIX YCIOBUSIX;

BBIYHCIIATh OTHOCUTEIBHYIO MOJICKYJSPHYIO M MOJIIPHYIO  MacChl
BEII[ECTB, MAaCCOBYIO [IOJII0 XHMMHYECKOTO JJIEeMEHTa 10 (dopmyse
COEJIMHEHMS, MaCCOBYIO JIOJIO BEIIECTBA B PACTBOPE, MPOBOAUTH PACUETHI
0 YPaBHEHUIO XUMHUYECKON PEaKITnH;

MIPUMEHSITH OCHOBHBIE OMEPAIIMU MBICIUTEIBHON ESITEILHOCTH — aHAINU3
U CUHTE3, CpaBHEHHE, 000OIIeHUEe, CHUCTEMAaTU3aIHIo, Kiaccuukaiuio,
BBISIBJICHUE MPUYMHHO-CIEACTBEHHBIX CBSI3€M — 11 M3Y4YCHUS CBOWCTB
BEIIECTB M XUMUYECKUX PEaKIui, €CTECTBEHHO-HAYYHBIE METO]IbI
MO3HAHUSI — HAOJIOJCHUE, H3MEPEHHE, MOJICTUPOBAHUE, HKCIEPUMEHT
(peanbHBIN U MBICTICHHBIN );

ClieoBaTh  TNpaBWaM  [OJb30BaHMUS ~ XUMHUYECKOM  TOCYAOH U
7abopaTopHbIM 000pYy/IOBaHHEM, a TakKe TMpaBWwiIaM oOpamieHus ¢
BCIIECTBAMH B COOTBETCTBHM C WMHCTPYKIHSIMH TIO BBIMOJHEHUIO
Ja00pATOPHBIX XUMHUYECKUX OIBITOB IO TMOJIYYEHHI0O U COOUPAHUIO
ra3oo0pa3HbIX BEIIECTB (BOJOpOJAa UM KHUCIOpPOAA), MPUTOTOBICHUIO
pacTBOPOB € OMNPEAECITEHHOM MAaCCOBOW J0JIEH PAaCTBOPEHHOIO BENIECTBA,
IJIAHUPOBATh M TPOBOJUTH  XUMHUYECKHE  OKCIEPUMEHTHI  TIO
pacro3HaBaHUIO PACTBOPOB IIEJIOYEH U KUCJIOT C MOMOIIBI0 UHANKATOPOB
(;rakmyc, dhenondTanenH, METUIOPAHXK U APyTrue).

K xonmy oOydenus B 9 kiacce npeaMeTHbIe pe3yIbTaThl HA 0a30BOM YpOBHE
JOJKHBI OTPaXkaTh CPOPMUPOBAHHOCTD Y OOYUAIOIINXCS YMEHUM:

pacKphIBaTh CMBICII OCHOBHBIX XHMHYECKUX TMOHATHNA: XUMHUYECKUN
JJIEMEHT, aTOM, MOJIEKyJa, WOH, KAaTHOH, aHHOH, IPOCTOE BEIIECTBO,
CJIO)KHO€ BEUIECTBO, BAJIEHTHOCTb, JJIEKTPOOTPULATEIIBHOCTh, CTENEHb
OKHUCJICHHS, XUMUYECKasl peakiusi, XUMUYECKas CBA3b, TEIJIOBOU 3 ekt
peakuuu, MOJb, MOJSPHBIE  00BEM,  pacTBOp,  DIEKTPOJIUTHI,
HEDJIEKTPOJIUTHI, J3JIEKTPOIUTHYECKAS IUCCOLMALMsSA, PEaKIMU HOHHOIO
oOMeHa, KaTaiau3aTop, XMMHUYECKOEe paBHOBECHE, OOpaTHUMbIE U



HEOOpaTUMBbIE pEaAKIMH, OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIE PEAKIINH,
OKUCJIUTENIb,  BOCCTAHOBUTEIb, OKHCIEHHWE U  BOCCTAHOBIICHHE,
aIJIOTpONus, aM(QOTEPHOCTh, XMMHUUYECKas CBS3b (KOBAJCHTHAs, MOHHAs,
MeTaJuInuecKas), KpUCTaNIMYecKas pemeTka, KOppo3usi METaJlIoB,
CIUIAaBbl, CKOpPOCTh XUMHYECKON pEaklUHMH, MPENeIbHO JIOMyCTUMAs
koHueHTpanus [1JIK BemiecTna;

WUIKOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XHWMHYECKUX TMOHITHUH H
MIPUMEHSTh 3TH HOHITHUS MIPU ONMCAHUH BEUIECTB U UX MPEBPALICHUN;
UCIIONB30BaTh XUMHUYECKYI0 CHMBOJHKY JJS COCTaBlIeHUS (HopMyI
BEIIECTB U YPABHCHUN XUMHUYECKUX PEAKIIUN;

ONPENIENATh BaJICHTHOCTh U CTENIEHb OKUCJIEHUS XUMUYECKHUX JIEMEHTOB B
COCIMHEHUSAX PA3JIUYHOTO COCTaBa, IPUHAJIEKHOCTh BEHIECTB K
ONpeNeNEHHOMY KJacCy COEIMHEHHH 1o (opmysaM, BUJ XUMUYECKON
CBA3M (KOBaJEHTHAsl, WOHHAs, METAJUIMYECKasi) B HEOPraHUYECKUX
COEJIMHEHHUAX, 3apsij MOHA 10 XMMUYECKOU (opMylie, XapakTep Cpelbl B
BOJHBIX PACTBOpAaX HEOPTraHUYECKUX COECAMHEHUMN, THUIl KPUCTAIITMYECKOU
PELIETKN KOHKPETHOTO BEILIECTBA;

packpeiBath cMmbici Ilepuonmnueckoro 3akona JI. M. MeHnneneeBa u
JNEMOHCTPUPOBATh €ro IOHMMAHHME: OIHUCHIBATh M XapaKTepPU30BATh
tabnnunyio popmy Ilepuogndeckoil CUCTEMBbI XUMUYECKUX DIIEMEHTOB:
pasnuyaTh TOHATHUS «TJIaBHas moarpynna (A-rpymma)» U «moOodHas
noarpymnmna (b-rpynma)», manbie u OOJBIIME TEPUOIBI, COOTHOCUTH
0003HayYeHUsl, KOTOpbIE MMEIOTCA B MEPUOJUYECKONW Tabiuie, ¢
YUCJIOBBIMU  XapaKTEPUCTUKAMU  CTPOCHMSI aTOMOB  XMMHUYECKHUX
JIEMEHTOB (COCTaB | 3apsij sapa, OOIIee YHCIO JJIEKTPOHOB U
pacmpeienieHe WX 10 JJIEKTPOHHBIM  CJIOSIM), OOBSCHATH OOIIHe
3aKOHOMEPHOCTH B M3MEHEHHHM CBOWCTB 3JIEMEHTOB UM UX COCAMHEHUUN B
npezenax MajiblX NEPUOIOB U TJIABHBIX MOATPYII ¢ YYETOM CTPOCHHUS MX
aTOMOB;

KJIaCCU(PUIIMPOBATh XUMHUUYECKHE DJIEMEHTbl, HEOPraHWYECKHE BEIIECTBA,
XUMHUYECKHE peakuuu (10 YHUCIy M COCTaBYy Y4YacTBYIOIIMX B peakluu
BEIIECTB, MO TEIUIOBOMY 3(P(EKTy, M0 M3MEHEHUIO CTENEHEeW OKUCIIECHUs
XHMHUYECKUX IJICMEHTOB);

XapakTepu3oBaTh (OMUCHIBaTh) OOIIME U CHEHU(PUUIECKUE XUMHUYECKUE
CBOMCTBAa MPOCTBIX U CJOXHBIX BEIIECTB, MOATBEPXKIas ONUCAHUE
npuMepaMi MOJEKYISIPHBIX M HOHHBIX YpPaBHEHHUM COOTBETCTBYIOIIMX
XAMUYECKUX PEAKIIHIM;

COCTaBIISAITh YPABHEHUS DSJEKTPOJUTUYECKON JAUCCOIMALMUA  KHUCIIOT,
LIEJI0YEH U COJIEH, TIOJIHBIE U COKPAIIEHHBIE YPABHEHMS PEAKIIMM HOHHOTO



oOMEHa, ypaBHEHHUS pEaKIWi, IOATBEPKIAIIMX CYIICCTBOBAHUE
TEHETUYECKOM CBSI3M MEXK/Ty BEIIECTBAMU PA3JIMYHBIX KJIACCOB;
pacKpbIBaTh CYIIHOCTh OKHUCIUTEIBHO-BOCCTAHOBUTEIBHBIX PCaKIIUN
MIOCPEJICTBOM COCTABJICHHS 3JICKTPOHHOTO OajlaHCca 3THX PCaKIINi;
MPOTHO3WPOBATh CBOMCTBA BEIIECTB B 3aBUCHMOCTH OT WX CTPOCHUS,
BO3MOYKHOCTH TIPOTCKAHUS XWMHYECKHX TIPEBPAIICHUNA B Pa3IAIHBIX
YCIIOBHSIX;

BBIYHCIIATh OTHOCHUTEIBHYIO MOJICKYJISIDHYIO M MOJISIPHYIO — MacChl
BCIIIECTB, MAaCCOBYIO JIOJIFO XHMHYECKOTO JJIeMEHTa 1o (opmyie
COCIMHEHHUS, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, MMPOBOIUTH PACUETHI
M0 YPaBHEHUIO XUMHUYECKON PEaKITnH;

coOmonaTh  IpaBWia  IOJB30BAaHUS  XMMHYECKOW  MOCYI0M "
Ja0opaTopHbIM  000Opy/IOBaHMEM, a TakXKe IMpaBWiIa OOpalieHus C
BCIIECTBAMH B COOTBETCTBHM C WMHCTPYKIHSIMH TIO BBIMOJHEHUIO
7a00paTOPHBIX XUMHUYECKHX OMBITOB 110 TIOJYYCHHIO W COOHMpaHUIO
razo00pa3HbIX BEIIECTB (AMMHUAKa U YTIIEKUCIIOTO ras3a);

MPOBOJAWTh  PEAKIMH, IOJATBEP)KIAIOIIME  KauyeCTBEHHBI  COCTaB
Pa3IMYHBIX BEIIECTB: PACcO3HABATh OIMBITHBIM IMYTEM XJIOPHA-, OPOMHM/I-,
uoaua-, KapOoHar-, docdar-, cuiamkar-, cyiabdar-, THAPOKCHI-HOHHI,
KaTHOHbI aMMOHHUSI U WOHBI M3yYEHHBIX METAJIJIOB, MPUCYTCTBYIOIINE B
BOJHBIX pacTBOpPaxX HEOPTAHUUYECKHUX BEIIECTB;

MIPUMEHSITh OCHOBHBIC OIEPAIIMH MBICIIMTEIIBHON JIEITCIPHOCTH — aHAJIN3
W CHHTE3, CpaBHCHHE, OO0O0OIICHUE, CHCTEMAaTH3alMIO, BBISBICHUC
MPUYUHHO-CJICACTBEHHBIX CBS3€M — JUIS M3YYCHUS CBOMCTB BEIISCTB M
XUMUYECKAX PEaKIHWi, EeCTCCTBEHHO-HAYYHBIC METOMIBI TIO3HAHUS —
HaOIOICHUE, W3MEpPEHHEe, MOJEIMPOBAaHUE, SKCIEPUMEHT (pEealbHBIN WU
MBICJICHHBIN ).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KJIACC
KoJsnvecTBO 4acoB
Ne HaumeHnoBanue pa3aesioB u JeKTpoHHbIE (U(POBHIE)
KoHnTpoJibHbIE IpakTuyeckue
n/n TeM MPOrpaMmbl Bcero o0pa3oBaTejibHbIE pecypchl
padoThI padoThI
Pasnen 1. [lepBonavajibHble XUMUYECKHE MOHSITHS
Xumus — BakHas 00J1acTh
11 €CTECTBO3HAHUS U 5 5 bubmuorexka [JOK
' MPAKTUYECKOU AEATEIbHOCTH https://m.edsoo.ru/7f41837c
YyeoBeKa
19 BemntecTBa 1 xumMmieckue 15 1 bu6mmoreka [JOK
' peakuun https://m.edsoo.ru/7f41837¢c
Wroro o pazneny 20
Pa3nen 2. Baxkneiiue nmpeacTaBuTe/ I HEOPraHUYECKUX BEIIECTB
21 Boznyx. Kucnopon. Ilonsitue 6 1 bubnuoreka [JOK
' 00 okcuaax https://m.eds00.ru/7f41837c
Bonopoa.Ilonstue o kucnorax bubnuoreka [JOK
2.2 8 1
U COMSIX https://m.edsoo.ru/7f41837c
23 Boga. PactBopsl. [Tonsitue 06 5 1 1 bu6mmoteka [IOK
' OCHOBAHUSIX https://m.edso0.ru/7f41837¢
24 OCHOBHBIE KJIaCCBI 11 1 1 bubnuoreka [IOK
' HEOPraHUYECKUX COCIUHEHUHN https://m.edsoo.ru/7f41837c
Hroro o pasneny 30

Paznen 3. llepunoanyeckuii 3axkon u [lepuoguyeckas cucrema xumuieckux 3j1eMeHToB /I. . MengeneeBa. CTpoeHune aToMOB.
Xumudeckas cBsizb. OKNCIUTEIbHO-BOCCTAHOBUTEIbHbIE PEAKIIUMN



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
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[lepuoauueckuii 3aK0H U

31 [lepuoauueckast cucrema 7 bubmumorexa [IOK
XAMHUYECKHX 31eMeHToB [l. 1. https://m.edsoo.ru/7f41837c
MenneneeBa. CtpoeHue aToma
XuMH4ecKas CBS3b. Bu6morexa LIOK

3.2 OKHCIHTEIBHO- 8 https://m.edso00.ru/7f41837¢c
BOCCTAHOBUTEJIBHBIC PEAKITHI

Horo no pasaeny 15 ol sgsponun1E1837c
PesepBHOE Bpems 3 bubmorexa HOK

https://m.edsoo.ru/7f41837¢
OBLIEE KOJIMYECTBO YACOB I1O 68
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9 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHnoBaHue pa3jesioB U TeM undposbIie
Ne n/m P Kontpoabnubie | IpakTuueckue (witcpp )
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIe
padoThI padoThI
pecypcsl
Pa3zjnen 1. BemecTBO M1 XMMH4YeCKHE PeaKIHU
11 [ToBTOpenue u yriryOneHue 3HaHUN 5 1 bubnnorexa IOK
' OCHOBHBIX Pa3J/IeNioB Kypca 8 kiiacca https://m.edsoo.ru/7f41a636
19 OCHOBHBIE 3aKOHOMEPHOCTH XUMHUYECKUX 4 bubnuoreka [JOK
' peakuuii https://m.eds00.ru/7f41a636
13 DNEeKTPOIUTHYECKAs JUCCOLIUALIHS. 8 1 1 bubnnoreka [JOK
' XUMUYECKHE PEaKIIMHU B pacTBOpax https://m.edsoo.ru/7f41a636
Hroro no pazgeny 17
Paszgen 2. HemeraJiibl 1 UX cOeMHEHUA
OO6m1ast xapaKTepUCTUKA XUMUYECKUX bubnmnoreka [JOK
2.1 4 1
aneMmeHToB VIIA-rpynmel. ['amorensr https://m.edso0.ru/7f41a636
OO6m1ast xapaKTepuCTUKa XUMHUYECKUX
2.2 anemeHTOB VIA-rpynmel. Cepa u e€ 6 bubnmorexa [IOK
' PYTIRL L€p https://m.eds00.ru/7f41a636
COCTMHEHUS
OO01mas xapakTepruCcTHKa XUMUIECKIX
2.3 aneMeHTOB VA-Tpymmsl. A30T, pocdop u ux 7 1 bubmoreia HOK
' ' ’ https://m.eds00.ru/7f41a636
COCTUHEHUS
OO01mas XxapakTepUCTUKA XUMHUECKUX
2.4 anemeHToB [VA-rpynnsl. Yriuepon u 8 1 2 bubmorexa HOK
' Ny PYHBL poa https://m.eds00.ru/7f41a636
KPEMHUH B UX COCAMHCHHUS
Hroro no pazueny 25
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Paszgen 3. Mera/liIbl M X COeIMHEHUSA

. bu6mmoreka [IOK
3.1 Obmue crofCTEa MCTAIIOR 4 https://m.edsoo.ru/7f41a636
. bu6mmoreka [IOK
3.2 Baxxuelinme MeTayuibl 1 UX COEIUHEHUI 16 https://m.edsoo.ru/7f41a636
Uroro mo pazneny 20
Paszpnen 4. XuMus v okpy:kaomas cpeaa
4.1 BemecTBa 1 MaTepHainl B )KU3HH YeJI0BEKa 3 bubnmorexa LHOK
) 1 P https://m.edsoo.ru/7f41a636
Wroro mo pazneny 3
PesepBHOE BpeMs 3 Bubmorexa TOK
P p https://m.edsoo.ru/7f41a636
OBHIEE KOJIMYECTBO HACOB I10 ITPOT'PAMME 68
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YYEBHO-METO/INYECKOE OBECIIEYEHHE
OBPA30OBATEJBHOI'OITIPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

» Xumus, 8 knacce/ ['abpuensin O.C., Octpoymos NU.T".,
CnankoB C.A.,AkunoHepHoe o01iecTBO «M31aTenscTBO
«IIpocBemenue»

» Xumus, 9 kiacc/ I'abpuensua O.C., Octpoymon U.T'.,
CnankoB C.A.,AkuroHepHoe 060mecTBo «M31aTeascTBo

«IIpocsemenue»

METOANYECKHNE MATEPHUAJIbI JIJIAA YUUTEJIS
https://www.yaklass.ru/p/himija
https://lib.myschool.edu.ru/market?filters=%22publishingHouselds%22%
3A%5B
%224%22%5D%2C%22commonSearch%22%3A%22%D1%85%D0%

B8%D0%BC%D0%B8%D1%8F%22

HOUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U
PECYPCbBI CETUMHTEPHET

POIII
https://www.yaklass.ru/p/himija

https://lib.myschool.edu.ru/market?filters=%22publishingHouselds%22%
3A%5B

%224%22%5D%2C%22commonSearch%22%3A%22%D1%85%D0%

B8%D0%BC%D0%B8%D1%8F%22
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