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INOACHUTEJIBHAS 3AIINCKA

[IporpaMmMa o XUMHUU Ha YpOBHE OCHOBHOI'O OOLIEro 0Opa3oBaHusl COCTaBJICHA HA OCHOBE
TpeOOBaHUI K pe3ysbTaTaM OCBOCHHUS OCHOBHOW 00pa3oBaTelIbHON NpPOTrpaMMbl OCHOBHOTO
obmiero obOpazoBanus, npexacraBieHHbIx B I'OC OO0, a Takke Ha OCHOBE (QenepaabHOI
paboueii mporpaMMbl BOCIHMTAHUS U C y4ETOM KOHLEMIUHU MpernofaBaHusl y4eOHOTO IpeameTa
«Xumus» B 00pazoBaTeNbHBIX opranu3anusax Poccuiickoii denepamnmm.

[IporpaMmma mo xuMuM Ja€T MpEACTaBICHHE O LENsIX, OO0Imeld crpaTerud OO0ydeHUs,
BOCIIUTAaHUSI M Pa3BUTHUA OOYYAIOIIUXCA CPEACTBAMH Y4YeOHOTO NpPEIMETa, yCTaHABIHWBACT
o0s3aTenpHOEe TPEIMETHOE COJAEpKaHMEe, MpeAyCMaTpUBaeT pacHpelesieHne ero mo KjiaccaM U
CTPYKTYpUPOBAHUE 10 pa3zesiaM U TeMaM IPOrpaMMbl 10 XUMHUHU, OIPEIEseT KOJTUYECTBEHHbIE U
KAUECTBEHHbBIE XapaKTEPUCTHKU COJEPKaHMSI, PEKOMEHAYEMYIO MOCIEA0BATEIbHOCTh HU3YUYEHUS
XUMHU C YYETOM MEXKIPEIMETHBIX M BHYTPHUIIPEIMETHBIX CBS3€H, JIOTMKH y4yeOHOTro mporiecca,
BO3PACTHBIX 0COOEHHOCTEN 00YYaroIIMXCs, ONpeAesieT BOZMOKHOCTH IIpeIMeTa AJisl pealn3aiiu
TpeOOBaHUIl K pe3yibTaTaM OCBOCHHUS OCHOBHOM 0O0pa30BaTeIbHONW MpOrpamMMbl Ha YpOBHE
OCHOBHOTO 00IIero oOpa3oBaHMs, a TakKe TpeOOBaHMU K pe3yibraTaM OOydeHHs] XUMHH Ha
YpOBHE IIeJiel M3yuYeHUsl MPEIMETa U OCHOBHBIX BUAOB yUeOHO-IIO3HABATEIbHON JEATEIbHOCTU
00y4aromierocsi o OCBOCHHUIO Y4eOHOTO COJepKAHUSI.

3HaHHE XUMHH CIY>KUT OCHOBOM JIsl (POPMUPOBAHUSI MUPOBO33pEHHUsT 00yUaIOIIErocs, ero
NPECTAaBICHUN O MAaTEPUAIBHOM €IMHCTBE MUPA, BAXKHYIO POJIb UTPAIOT (POPMHUPYEMBbIE XUMHEH
IIPEJICTaBICHUS O B3aUMOIIPEBPAILCHUSIX YHEPIUU U 00 BOJIOLMH BEILIECTB B MPUPOJE, O MyTAX
pelieHuss II00adbHBIX  MPOOJIEM  yCTOMUMBOIO  pa3BUTHS  UENOBEYECTBA —  CHIPHEBOW,
HHEPreTUYECKOM, MUILEBON U SKOJIOTUYECKON 0€30MacHOCTH, PO0JIEM 3ApaBOOXPAHEHUS.

N3ydenue xumun:

CIOCOOCTBYET peanu3alii BO3MOYKHOCTEN JJIsi caMOpa3BUTUS U (OPMUPOBAHUS KYJIbTYpPbI
JUYHOCTH, €€ 001el U (PyHKIIMOHAIbHOW I'PaMOTHOCTH;

BHOCHUT BKJIaJ B ()OPMUPOBAHME MBIIUIEHUS U TBOPYECKHX CHOCOOHOCTEH 00yuarommxcs,
HaBbIKOB ~ MX  CaMOCTOSITEJIbHOM ~ y4yeOHOM  JESITENbHOCTH,  OKCIEPUMEHTAJIbHBIX U
UCCIIEIOBATEIbCKUX YMEHMM, HEOOXOJMMBIX Kak B IIOBCEJHEBHOM JKM3HM, TaK U B
npodecCHOHATBLHOM 1eATeNbHOCTH;

3HAKOMHUT €O CHEHU(PHUKOW HAYyYHOTO MBIIIJICHHS, 3aKJIa/JbIBAE€T OCHOBBI II€IOCTHOTO
B3IJIS1a HA €IMHCTBO MPHUPOJABI U YEJIOBEKA, SIBISIETCS OTBETCTBEHHBIM 3TanoM B (hOPMHUPOBAHUU
€CTECTBEHHO--HAy4YHON ITPaMOTHOCTH 00Y4aroIIuXCs;

crocoOCTByeT (OPMHUPOBAHUIO IIEHHOCTHOI'O OTHOIIEHUS K €CTECTBEHHO--HaYYHbBIM
3HaHUSM, K TPUPOJE, K YEJIOBEKY, BHOCHUT CBOH BKJIaJ B JKOJOTHYECKOe OOpa3oBaHUE
oOyyJaronuxcs.

JlanHble HampaBiieHHUss B OOyYE€HUM XUMHHM OOECHEeUMBAIOTCA CIEUU(PUKON comepx aHus
y4eOHOTro MpenMeTa, KOTOPbIH ABIISETCS MeJaroruuecku aaanTHpPOBaHHBIM OTpaskeHHueM 0a30BOit
HayKy XMMHUU Ha ONPEEIEHHOM 3Talle €€ pa3BUTHS.

Kypc xumum Ha ypoBHE OCHOBHOTO OOIIEro OOpa3oBaHMs OPUEHTHPOBAH HAa OCBOCHHE
00y4JaroIMMHUCS CUCTEMbI MEPBOHAYAIBHBIX MOHITUM XMMHUH, OCHOB HEOPraHMYECKONW XUMHUU U
HEKOTOPBIX OTJEJIbHBIX 3HAYMMBIX MOHATUN OPraHUYECKON XUMUH.

CrpykTypa conepkaHHs HpOTrpaMMbl MO XUMHUHM C(HOPMHpPOBAHA HA OCHOBE CHCTEMHOIO
noaxona k e€ mzydeHuro. ConepikaHue CKJIAAbIBAETCS U3 CHUCTEMBI MOHATUH O XUMHUYECKOM



9JIEeMEHTE M BEIIECTBE M CHUCTEMbl MHMOHATUNA O XUMHUYecKOil peakuuu. OOe 3TH CHCTEMBI
CTPYKTYPHO OpraHM30BaHbl MO MPUHUMUITY I1OCIEAOBATEIBHOIO Pa3BUTHS 3HAHUM Ha OCHOBE
TEOPETUYECKUX NPEACTAaBICHUN PA3HOTO YPOBHS:

— aTOMHO--MOJIEKYJIIPHOT'O YYEHHsI KaK OCHOBBI BCErO €CTECTBO3HAHUS;

— [lepuoanueckoro 3akona /[[. 1. MeneneeBa kak OCHOBHOTO 3aKOHA XUMHH;

— YYEHHUsSI O CTPOCHHUH aTOMa U XUMHUYECKOU CBS3H;

— IPEJCTaBICHUN 00 AJIEKTPOIUTUUECKON AUCCOIUAIINH BEILIECTB B paCTBOPAX.

Teopernueckne 3HAHUS pPACCMAaTPUBAIOTCS HA OCHOBE SMIIMPUYECKH IIOJYYEHHBIX H
OCMBICJICHHBIX (DaKTOB, pa3BHBAIOTCS MOCIENIOBATEIBHO OT OJHOTO YPOBHS K APYTrOMY, BBIITOTHSS
(GyHKIMN OOBSICHEHHS U TPOTHO3MPOBAHUS CBOWCTB, CTPOCHUS U BO3MOXKHOCTEH MPaKTHYECKOTO
MIPUMEHEHHUS U MOTYUYEHUS U3yYaeMbIX BEILIECTB.

OcBoeHHE MPOrpaMMbl [0 XUMHUHU CIOCOOCTBYET (OPMUPOBAHUIO MPEACTABICHHUS O
XUMUYECKOM COCTABJISIIOIIECH HAy4YHOM KapTHHBI MHUpa B JIOTMKE €€ CHUCTEMHOM IIPUPOJBL,
LIEHHOCTHOTO OTHOULICHHUS K HAy4YHOMY 3HAaHUIO U METOJAAM II03HaHUA B Hayke. M3ydenue xumun
MIPOUCXOUT C MPHUBJICYCHUEM 3HAHUM U3 paHee U3yUYEeHHBIX YUeOHBIX MpeaAMETOB: «OKpyKaroIIHii
Mup», «bruonorus. 5—7 knacce» n «dusnka. 7 Kjaace».

[Tpy u3yyeHHHn XUMHUH TPOUCXOIUT (OPMHUPOBAHNE 3HAHUN OCHOB XUMHUYECKOW HAYKH Kak
00JaCTH COBPEMEHHOT'O €CTECTBO3HAHHUS, IPAKTUUECKOH JEATEIbHOCTH YEJIOBEKA U KaK OJHOIO U3
KOMIIOHEHTOB MHPOBOW KYJBTYphL. 3ajaya ydeOHOro mpeaMeTa COCTOMT B (HOpMHpPOBaAHHUH
CUCTeMbl XMMHUYECKUX 3HAHUH — BaKHEHIIMX (HAKTOB, MOHSTUN, 3aKOHOB U TEOPETHUECKUX
MIOJIO)KEHUH, JIOCTYNHBIX OOOOLIEHUN MHPOBO33PEHUYECKOIO0 XapaKTepa, s3blka HayKH, B
NPUOOIIEHNN K HayYHbIM METOJIaM MO3HAHUS IPU U3yUYEHUH BEIIECTB U XMMHUYECKUX peakluil, B
(GopMHpOBAaHMM M PpaA3BUTHUHM [103HABATEIbHBIX YMEHMH W HMX NPUMEHEHHH B YyuyeOHO-
MO3HABATENILHOM M y4eOHO-HMCCIIeI0BATENbCKOM AEATEIbHOCTH, OCBOGHUU MpPaBUI 0€30IacHOro
oOpallleHus C Bel[eCTBAMU B MIOBCEIHEBHON KU3HH.

[Ipy u3yuyeHMM XMMHMHM Ha YpPOBHE OCHOBHOIO 0OIIero oOpa3oBaHHUsl Ba)XHOE 3HAUEHUE
NpPUOOPENTH TaKHUe LIETH, KaK:

— (hopMUpOBaHHE MHTEIUIEKTYaJIbHO Pa3BUTONW JIMYHOCTH, TOTOBOM K caM00Opa30BaHUIO,
COTPYAHUYECTBY, CaMOCTOSATEIbHOMY TPUHATHIO PELIEeHUH, CIIOCOOHON amanTHpOBaThCs K
OBICTPO MEHSIOIIUMCS YCIOBUSAM XKHU3HU;

— HaINpaBJICHHOCTb OOYyYEeHHsS Ha CHUCTEMaTHYecKoe MpHoOIIeHre oOydaromuxces K
CaMOCTOSITENIbHOM MO3HABATEIbHON JESATEIbHOCTH, HAYYHBIM METOJ1aM MO3HAHUs, (POPMUPYIOLIUM
MOTHUBAIMIO U Pa3BUTHE CIIOCOOHOCTEN K XMUMUHU;

— obecrieyeHue YCIOBHM, CHOCOOCTBYIOUIMX TNPHOOpPETeHHI0 OOYyYaroIIMMUCS OIbITa
pa3HOOOpa3HON N1eATENbHOCTH, MO3HAHUS U CAaMOIIO3HAHUS, KIIFOUYEBBIX HABBIKOB (KIHOYEBBIX
KOMIIETEHII ), UMEIOIIMX YHUBEPCAIIbHOE 3HAUEHUE JJIS1 PA3IMYHBIX BUIOB JESTEIbHOCTH;

— (hopmupoBanue o0MIeH (PYHKIMOHATIBHON M €CTeCTBEHHO-HAYYHOM T'PaMOTHOCTH, B TOM
qucie YMEHUH OOBSICHATh M OLICHUBATH SIBICHUS OKPYKAIOIIEro MUpa, UCIIOJIb3Ys 3HAHUS U OIIBIT,
NOJyYeHHbIE TPU W3YYEHUM XMMHUH, IPUMEHATHh MX IPH PELICHUU MpoOJeM B IMOBCEIHEBHOU
KU3HU U TPYJIOBOH JAEATEIBHOCTH;

— (QopmupoBaHue y 00y4aromuxcsi TyMaHUCTUYECKUX OTHOIICHUN, TIOHUMAaHUS LIEHHOCTU
XUMHUYECKHX 3HAaHUM 11 BBIPAOOTKM HIKOJIOTUYECKU 1€J1ecO00pa3HOro IMOBEJIeHHUs] B ObITY U
TPYIOBOM NEATEIBHOCTH B LEJSAX COXPAHEHMsS CBOETO 310POBbS U OKPYKAIOIIEW NPUPOIHOU
Cpenpbl;



—pa3BUTHE MOTHUBAIIMH K OOYYEHHUIO, CIIOCOOHOCTEH K CAMOKOHTPOJIIO U CaMOBOCIIUTAHHIO
Ha OCHOBE YCBOCHHUS OOIICYEIIOBEUECKUX IIEHHOCTEH, TOTOBHOCTH K OCO3HAaHHOMY BBEIOOpY
npodWIs U HAIIPABICHHOCTH JAajbHEUIIETr0 00yUeHHs.

OO01ee 4rcno 4acoB, OTBEACHHBIX JIJISI U3YyYCHHUS XMUMHH HAa YPOBHE OCHOBHOTO OOIIETO
oOpa3oBanus, coctapisieT 136 gacoB: B 8 kinacce — 68 "acoB (2 yaca B Henenoo), B 9 kimacce — 68
yacoB (2 yaca B HEJIEIIO).

«Touka pocra»:
IIporpamma peanmu3yercsi ¢ HCHOJIb30BaHueM o0opynoBanus «Touyka pocrta»

€CTeCTBEHHO- HAYYHOM Y T€XHOJIOTHYeCKOH HANIPABJIEHHOCTH.
Lenv u 3a0auu
. Peanm3aiust OCHOBHBIX 00IIE00pa30BaTEIBHBIX MPOTPAMM I10 YICOHBIM MpEIMETaM
€CTECTBEHHO-HAYYHOW HAIPABJIEHHOCTH, B TOM YHCJIE B paMKaxX BHEYPOYHOU JESITEIbHOCTH
o0y4aromuxcs;
. pa3paboTKa 1 peanusalysi pa3HOYPOBHEBBIX JTOMOTHUTENBHBIX 00I1e00pa30BaTeIbHBIX
MporpamMM €CTECTBEHHO-HAyYHOM HANpPaBICHHOCTH, a TAaK)KE€ HMHBIX MPOTPaMM, B TOM YHCIIE B
KaHUKYJISIPHBIA IEPHO/T;
. BOBJICUCHUE YYAILIUXCS U MEJarOTMYECKUX pAOOTHUKOB B IPOEKTHYIO 1E€ATEIbHOCTH;
. OpraHu3aiys BHEY4YeOHOW MAESITeTbHOCTH B KAHMUKYJSPHBIA MEpHOJ, pa3padoTka U
peanu3anus COOTBETCTBYIOIIMX OOpa3oBaTeIbHBIX MNpOrpamMM, B TOM YHCIE JUIsl Jiarepew,
OpraHMW30BaHHBIX 00pPa30BATEILHBIMU OPTaHU3AIMSIMHU B KAHUKYJISIPHBIA IEPHO/T;
. MOBBILICHHE MPOPECCHOHANBHOIO MAaCTEPCTBA MEJarormueckux pabOTHUKOB LIEHTPA,
pean3yIoNUX OCHOBHBIE U IOTIOJIHUTETbHBIE 001Ie00pa3oBaTeIbHbIe TPOrPAMMBI



COILEPKAHUE OBYYEHUSA

8 KIIACC

IlepBoHauya/ibHbIE XMMHYECKUE IOHATHUS

[Ipenmer xumuu. Posib XMMHM B KM3HM YelOBEKa. XMMHS B CUCTeMe Hayk. Tema u
BelecTBa. Pu3nueckue CBOMCTBA BEIIECTB. ArperaTHoe cocTostHue BeecTs. [lonsaTue o metonax
no3HaHus B XxuMuu. Yuctele BemecTBa u cmecu. CriocoObl pa3iesieHus cMeceil.

ATOMBI U MOJIEKYJIbI. XUMHUYECKHUE 3T1eMEHTHI. CUMBOJIBI XUMUYECKUX 3J1€MEHTOB. [IpocThie
Y CJIO’KHBIE BEILECTBA. ATOMHO-MOJIEKYJIIPHOE YUEHHE.

Xumuyeckas popmysa. BareHTHOCTh aTOMOB XUMUYECKHX 3JIEMEHTOB. 3aKOH MTOCTOSHCTBA
cocraBa BemecTtB. OTHocuTenbHass aToMHass Macca. OTHOCUTENbHAs MOJEKYJsIpHas Macca.
MaccoBasi 10J11 XUMHUYECKOIO 3JIEMEHTA B COCIMHEHHH.

KonungectBo BemecTBa. Moiib. MossipHast macca. B3auMOoCBs3b KOJIMYECTBA, MACCHI U YUCIIA
CTPYKTYPHBIX €IMHUII BeulecTBa. Pacy€rel mo GpopMyniam XUMHUECKUX COCTMHEHUH.

®u3nueckue U XUMHUYECKUE SBICHUSA. XUMHUYECKas peakuus U €€ MPU3HAKU. 3aKOH
COXpaHEHUS MacChl BelIeCTB. XUMHUUeckue ypaBHeHHs. Kiaccupukanus XUMHYECKHX PEaKIHii
(coenMHEHUS, PA3JIOKCHHUSI, 3aMEIIICHUS, OOMCHA).

Xumuueckuii IKCnepumenm:

3HAaKOMCTBO C XMMHUYECKOH IOCYJI0i, MpaBWwiaMu paboThl B Jaboparopuu U mnpuémamu
oOpaiieHusi ¢ 1a00OpaTOpHBIM 00OPYJOBaHHEM, H3y4YE€HHWE M OMHCaHWe (U3MYECKUX CBONCTB
00pa3IoB HEOPTAHMUECKUX BEIIECTB, HAOMIOACHUE (PU3HUECKUX (TUIaBICHUE BOCKA, TasTHUE JIb/IA,
pacTupaHue caxapa B CTyIKEe, KUIIEHHE M KOHJEHCALUs BOJbI) U XUMUYECKUX (TOpEHUE CBEYH,
NpOKaJIMBaHUE MEIHOM MPOBOJIOKHU, B3aUMOJICHCTBHE Mela C KUCIIOTOH) sIBICHUH, HaOI0AeHue U
OTMCaHNEe MPHU3HAKOB MPOTEKAHUS XUMUYECKHX peakiuil (pa3iokeHHue caxapa, B3auMOJCCcTBHE
CEpHON KHCIOTBI C XJOpUAOM Oapus, pasnokeHue ruapokcuna meau (Il) mpm HarpeBanuw,
B3aUMOJICHCTBUE Kene3a ¢ pacTBopoM conu menu (1), u3ydenue cnocoOoB pasienieHus cMeceil: ¢
MOMOIIbI0 MarHuTa, (PUILTPOBAaHUE, BHIMAPUBAHUE, JUCTUIUIIMI, XpoMaTorpadus, IpoBeIcHIE
OYUCTKHM IOBAPEHHOH CcONM, HAOIMIOJCHHWE M ONHCAaHHE pEe3yJbTaTOB IPOBEIEHUS OIbITa,
WUTIOCTPUPYIOIIETO ~ 3aKOH ~ COXpPAaHEHWs  MAacchl, CO3/IaHHE  MoJeNed  MOJIEKYJ
(1apocTepKHEBBIX (€ MCMOIb30BaHueM 00opynoBaHus «Touka poctay»
€CTeCTBEHHO HAYYHOH M TEXHOJIOTHYeCKON HANIPABJICHHOCTH)

Baskneiiiue npeacraBuTe/ I HEOPraHUYECKUX BelleCTB

Bo3nyx — cmech razoB. CocrtaB Bo3ayxa. Kuciopoa — asleMEHT M IpPOCTOE BELIECTBO.
Haxoxnenue kucinopoaa B npupoze, Gu3nyecKkue U XUMUYECKUE CBOICTBa (peaklnHu TOpeHus).
Oxcunpl. Ilpumenenue kuciopoma. CrnocoObl MOMyYeHHs KHUCIIOpoJa B JabopaTopuu H
OpoMBIIIIEHHOCTH. KpyroBopot kuciopoaa B mpupoje. O30H — amioTpornHas Moauduranus
KHCIIOPOJIA.

TeroBoit 3¢hdeKkT XUMHUECKOM peakluHu, TEPMOXUMHUYECKUE YpaBHEHUS, D3K30- U
OHAOTEPMUYECKUE peakuuHu. TOIUIMBO: Yrojib M MeETaH. 3arps3HEHUE BO3/yXa, YCUJICHHE
HNapHUKOBOTO 3P QeKTa, pa3pylIeHHe 030HOBOTO CIIOS.

Bomopon — snemeHT u npoctoe BemecTBo. HaxoxaeHue Bogopoaa B mpupoae, Gu3ndeckue
U XUMHUYECKHE CBOWCTBA, IPUMEHEHHUE, CIOcOObI nosy4yeHus. Kuciaotel u conu.

MonsipHblii 00bEM ra30B. Pacuérsl 1o XUMHUECKUM YPaBHEHUSIM.

®dusnyeckue cBoicTBa BOAbl. Boma kak pactBoputenb. PactBopbl. HacelieHHble u
HEHACBIIICHHbIE pacTBOpbl. PacTBOpMMOCTH BemiecTB B Boae. MaccoBas J0js BellecTBa B



pacTBope. XuMHUYecKHe cBOMCTBAa BoAbl. OcHOBaHUs. Posib pacTBOPOB B IPUPOJE U B KU3HU
yenoBeka. KpyroBopor Boxabl B mpupoje. 3arps3HeHue NpUPOAHbIX BoA. OxpaHa M OUYMCTKA
MPUPOIHBIX BOJI.

Knaccudukanus Heopranmdeckux coenuHeHuil. Okcunbl. Knaccudukamuss OKCHIOB:
coneo0Opa3yromre (OCHOBHbIE, KHCIOTHBIE, aMpOTepHbIe) U HecosneoOpasytone. Homenknatypa
OKCHJI0B. DU3NUYECKHE U XUMUYECKHUE CBOMCTBA OKCUIOB. [lomyueHue okcuaoB.

OcHoBanms. Krnaccudukainus OCHOBaHWI: MENOYM W HEPACTBOPUMBIC OCHOBAHUSI.
Homenkiiarypa ocHoBanuil. @u3MYECKHE M XUMUYECKUE CBOWCTBA OCHOBaHMU. [lomyudenue
OCHOBAaHMH.

Kucnotel. Knaccuduxarus kucinor. Homenknarypa kucinor. dusznueckue U XUMHUYECKHE
cBoiicTBa kucioT. Pan akrusnoctu metauioB H. H. bekerosa. [lonyyenue Kucuor.

Comu. Homenknarypa conei. dusnyeckue m XxuMudeckue cBoicTBa coiieid. [lomyuenue
COJICH.

['eneTnueckas CBA3b MEXKYy KJIACCAMH HEOPIaHUYECKUX COCTUHEHUMN.

Xumuueckuit IKcnepumenm:

KaueCTBEHHOE OMNpENETICHUE COJACPKAHUA KUCIOPOJa B BO3AYyXe, MOJy4YEeHHE, COOMpaHHUeE,
pacrio3HaBaHUE W H3y4Y€HHWE CBOWCTB KHUCIOpOAa, HAOJIOACHUE B3aMMOJICUCTBHUS BEIIECTB C
KHUCIIOPOJIOM M YCIIOBHSI BO3HUKHOBEHHUS W MpPEKpalleHus TopeHus (Mokapa), 03HAaKOMJICHHE C
o0Opa3lilaMu OKCHJIOB M OINHKCaHUE HX CBOWMCTB, MOJyueHHE, cOOMpaHue, pacrno3HaBaHUE H
U3yYeHHE CBOMCTB Bojopoja (ropeHue), B3aumojeicTBue Bomopoaa ¢ okcuaom wmemu (1)
(BO3MOYKHO HCIOJIb30BaHUE BUICOMATCPUAIIOB), HAOIIOACHHE 00Pa3I[0B BEIIECCTB KOJIUICCTBOM |
MOJIb, HCCJIEIOBAaHUE OCOOCHHOCTEH pACTBOPEHHUS BEIIECTB C Pa3MYHONM PaCTBOPUMOCTHIO,
IIPUTOTOBJIEHUE PACTBOPOB C OINPEAEIEHHONM MacCOBOM J0JIEM PAacTBOPEHHOIO BEIIECTBA,
B3aUMOJICCTBHE BOJBI C MeTa/UlaMu (HaTpUeM U KajbllieM) (BO3MOXKHO HCIOJb30BaHUE
BHJIEOMATEPHAIIOB), HCCIIEIOBAHUE OOpA3I[OB HEOPTAaHMYECKUX BEIIECTB Pa3IMYHBIX KIIACCOB,
HaOIO/IeHUE W3MEHEHHUs OKPAacKM WHIUKATOPOB B PAcCTBOpaxX KHUCIOT W IIENOYel, HU3y4YCHHE
B3anMojeiicTBus okcuaa meau (11) ¢ pactBopoM cepHOM KUCIOTHI, KUCIOT ¢ METaJJIaMH, PEaKIIHii
HEUTpAJIU3alUH, TTOJYYEHHE HEPACTBOPUMBIX OCHOBAHMI, BHITECHEHUE OJIHOTO METAJUIa JAPYTUM
W3 pacTBOpa COJIM, PEUICHHE OHKCIEPUMEHTAIBHBIX 3aJad 10 Teme «BaxuHelme Kiaccel
HEOPraHWYECKUX COCTMHEHUIN(C HCIoab30BaHneM o0opynoBanus «Touka pocra»
€CTEeCTBEHHO HAYYHOM M TEXHOJIOTMYeCKOil HANIPABJICHHOCTH)

Hepuoauveckuii 3axkon u Ilepuoguueckass cucrema xummu4yeckux iemeHtos /I, W.
MenpaeneeBa. CTpoenne aroMoB. XUMHYeCKasi CBA3b. OKHCINTEILHO-BOCCTAHOBUTEIbHbIE
peakuumn

[TepBble MOMBITKU KJIacCU(DUKAIIME XUMHUYECKUX IIeMEHTOB. [IoHsATHE 0 rpynmax CXOAHBIX
AJIEMEHTOB (IEJIOYHBIC U MIETOYHO3EMENIbHBIE METAJIJIbI, TaJIOTeHBI, HHEPTHBIE Ta3bl). DIIEMEHTHI,
KOTOpBIEe 00pa3ytoT aM(pOTEpHbIE OKCUIBI U THAPOKCHU/IBI.

Ilepuonnueckuii 3akoH. Ilepuonuueckass cucremMa xuMuueckux osnemeHtos J[. U
MengeneeBa. KopoTkonepuoanas u ummHHoNepuoaHas (opmbel Ilepuoanydeckoit cuCTeMbI
xumudeckux snemeHToB JI. WM. MengaeneeBa. Ilepuonbl u rpynmnbl. PU3HYECKHH CMBICT
MOPSIIKOBOTO HOMEpa, HOMEPOB MEPUOA U TPYIIIbI SJIEMEHTA.

Crpoenue aromoB. CocTaB aTOMHBIX siiep. M3oTomnbl. DnekTpoHbl. CTpOeHUE ANEKTPOHHBIX
obonouek aromoB mepBbiXx 20 xuMudeckux dsneMeHToB Ilepuogmueckoit cucremsr JI. U.



MenpgeneeBa. XapakTepUCTUKA XMMHUYECKOIO 3JIEMEHTA IO €ro nosioxkeHuro B llepuonmyeckoit
cucteme /1. 1. Menpaeneena.

3aKOHOMEPHOCTU U3MEHEHUs pajuyca aTOMOB XMMUUYECKHX 3JIEMEHTOB, METANIMUECKUX U
HEMETAJUIMUYECKUX CBOMCTB MO IPYIINAM U MEPUOIAM.

3nauenue [lepuognueckoro 3akona u Ilepuoanueckoil cUCTEMbl XMMUYECKUX 3JIEMEHTOB
JUIs1 pa3BUTUS HAyKU U npakTuku. 1. 1. MenaeneeB — y4€HbIi U TpakIaHUH.

Xumuueckas CBSI3b. KoBanentnas (monstpHast u HETOJISIpHAS ) CBSI3b.
DIIEKTPOOTPULIATETLHOCTh XUMUYECKUX 3JIeMEHTOB. MoHHas CBs3b.

Crenens okucneHus. OKUCIUTENBHO--BOCCTAHOBUTEIbHBIE peakuuu. [Iponeccsl okucieHus
Y BOCCTaHOBJIEHUS. OKUCIUTEIN U BOCCTAHOBUTEIIH.

Xumuueckuii IKCnepumenm:

n3ydeHre o0pasioB BEIIECTB METAIOB U HEMETAJNIOB, B3aUMOICUCTBUE THIPOKCH/IA IIUHKA
C pacTBOpaMH KHUCJIOT U IIEJIOYEH, MPOBEJAECHUE OMBITOB, WUIIOCTPUPYIOUIUX MPUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX pPEaKIMii (TOpEHUE, PEaKIMHU PA3N0KEHUs, COSAMHEHUS)(C
HCIO0JIb30BaHNEeM 000pyaoBaHusA «To4yka pocTa»ecTeCTBEHHOHAYYHOH M TEXHOJIOTrHYecKOu
HaNpPaBJIEHHOCTH)

Meoscnpeomemnbwie ceasu

Peanuzanus MeXnpeaIMeTHbIX CBsSI3€d NPU U3YyYEHUHU XMMHUU B 8 KJIacce OCYLIECTBISAETCS
Yyepe3 UCIOJIb30BAaHUE KaK OOIIUX €CTECTBEHHO--HAYYHBIX MOHITHIA, TaK U MOHSATHH, SIBISIOIIUXCS
CHUCTEMHBIMU IS OTACJIBHBIX MPEIMETOB €CTECTBEHHO--HAYUYHOT'O [IUKJIA.

OO01mure ecTeCTBeHHO--HAYYHbBIC TIOHSTHS: HAYYHBIN (aKT, THIIOTE3a, TCOPHs, 3aKOH, aHAJIH3,
CUHTE3, KiIaccupuKalusa, TMEepPUOJAUYHOCTh, HAONIOJICHUe, OSKCIEPUMEHT, MOJAECIUPOBaHNE,
U3MEpPEHHE, MOJIEIIb, SBJICHHE.

®dusnka: Marepusi, aroM, OJJIEKTPOH, WPOTOH, HEUTPOH, WOH, HYKJIUJA, HW30TOIHI,
PaAMOAaKTUBHOCTb, MOJIEKYJa, BJIEKTPUYECKUN 3aps], BELIECTBO, TeJ0, OO0BEM, arperarHoe
COCTOSTHUE BEIIECTBa, T'a3, (hM3MUECKHUE BEIUYUHBI, €TUHHUIBI H3MEPEHHs, KOCMOC, IJIaHETHI,
3BE361, ComHIIE.

buonorus: ¢porocunres, npixanue, ouocdepa.

['eorpadusi: atmocdepa, rupochepa, MUHEpaIbI, TOPHbIE TOPO/IbL, IT0JIE3HBIE UCKOTIAEMBbIE,
TOIUIMBO, BOJIHBIE PECYPCHI.

9 KJIACC

BeurecTBo M XUMHUYECKas peaKkuusi

Ilepnonnueckuit 3akoH. Ilepmonnueckas cucrema XxuMmMuyeckux siaeMeHtoB J[. .
MenneneeBa. CtpoeHue aTOMOB. 3aKOHOMEPHOCTH B U3MEHEHUH CBOMCTB XUMHUYECKHUX JIEMEHTOB
NEPBbIX TPEX MEPUOAOB, KalMs, KaJdblUg U UX COCIUHEHHN B COOTBETCTBUHU C MOJOXEHHUEM
31eMeHTOB B [leproauyeckoil cucteMe U CTPOCHUEM UX aTOMOB.

CTpoeHHe BeIIeCTBA: BHUIbl XHUMUYECKOW CBA3U. THIBI KPUCTAUIMYECKUX PEIIETOK,
3aBUCHMOCTbH CBOMCTB BEILIECTBA OT TUIA KPUCTAJUIMUECKON PEIIETKU U BUJA XUMHYECKOU CBSI3H.

Knaccudukanus W HOMEHKIAaTypa HEOPTaHMYECKHUX BEIIECTB. XHUMHUYECKHE CBOWMCTBA
BEIIIECTB, OTHOCAIIUXCS K Pa3IMYHBIM KJIaccaM HEOPTraHWYECKHX COCIWHEHHWM, TeHEeTHYecKas
CBSI3b HEOPTaHUYECKHUX BEIIECTB.

Knaccudukanus XUMHUECKUX peaKIHid MO Pa3TUYHBIM MpU3HAKaM (10 YMCITY U COCTaBy
YYaCTBYIOIIMX B PEAKIIUU BEIIECTB, IO TEIUIOBOMY (D (EeKTy, 0 N3MEHEHUIO CTENeHEN OKUCICHUS



XMMHUYECKMX DJIEMEHTOB, 110 O00paTMMOCTH, [0 Y4YacTHIO KaTaau3aTopa). OJK30- U
9H/I0TEPMHUECKUE PEAKIINH, TEPMOXUMHUYECKHE YPaBHEHHUS.

[TonstHe 0 ckopocTH XMMHUYecKoil peakiuu. lloHsATHE 00 OOpaTHMMBIX M HEOOPATUMBIX
XUMHYECKHX peakuusx. lIOHATHE O TOMOTeHHBIX M TeTepOreHHbIX peakuusax. [loHsTtue o
katayiuze. [loHsTne 0 XuMHU4eckoM paBHOBecHU. PaKTOPBI, BIMSIOIINE HA CKOPOCTh XUMHUECKON
PEAKLMHU U MOJIOKEHUE XMMUYECKOI'O PaBHOBECHS.

OKHUCIUTENBHO-BOCCTAHOBUTENBHBIE PEAKIIMU, DSJICKTPOHHBIM OaJlaHC OKHUCIMTEIBHO-
BOCCTAaHOBUTENIbHOM peakuuu. CocTaBleHUE YPAaBHEHUH OKHCIUTEIbHO--BOCCTAHOBUTEIBHBIX
peaKMii ¢ UCIIOJIb30BaHUEM METO/1a JIEKTPOHHOI 0 OanaHca.

Teopust >MEKTPONIUTUUECKON AHCCOLMALUM. DJIEKTPOJIUTHI U HEIJIEKTPOIUTHL. KaTHOHBI,
aHMOHBI. MeXaHU3M JMCCOLMAIMH BEIECTB C PA3IMYHBIMU BHJIAMH XUMUYECKOH cBsi3u. CTeneHb
nuccouranuu. CUibHbIE U c1a0ble 3JEKTPOIUTHI.

Peakuuu moHHOro oOMeHa. YcCllOBUSI NMPOTEKAaHUs peaklUuid MOHHOIO OOMEHa, IOJIHbIE U
COKpalllEHHbIE MOHHbIE ypaBHEHMs peakuuil. CBOHCTBa KHUCIOT, OCHOBaHMH M CoOJieil B cBeTe
IpeACTaBIeHU 00 3JIEeKTPOIUTUYECKOM auccounanuu. KauecTBeHHblE peakUu Ha HOHBI.
[TonsTHE O THIPONHU3E COTNEN.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHHE C MOJEISIMH KPHUCTANIMYECKUX PEUIETOK HEOPraHWYEeCKUX BEUIECTB —
METaJUIOB M HeMeTauloB (rpadura W anmasa), CIOXKHBIX BEHISCTB (XJIOpHaa HaTpusi),
UCCIIC/IOBAaHUE 3aBHCHUMOCTH CKOPOCTH XHMHUYECKOW pEaKIUH OT BO3ACHCTBHS Pa3IHUHBIX
($akToOpoB, HCCIEIOBAaHUE 3JIEKTPOIIPOBOJHOCTH PACTBOPOB BELIECTB, IMpOIEcca JIUCCOLMALNN
KUCJIOT, IeJIouel U colieil (BO3MOXKHO MCIIOJIb30BaHHE BUIEO0 MAaTEPUAJIOB), POBEICHHE OIBITOB,
WITIOCTPUPYIOIIMX TMPU3HAKM HPOTEKaHMs peakuuil MOHHOro obmeHa (oOpa3oBaHHE OCaJKa,
BBIJICIEHUE Ta3za, 00pa30BaHUE BOJIBI), OMBITOB, HUTFOCTPHPYIOIIUX MPHUMEPHI OKHUCIUTEIHHO-
BOCCTAaHOBUTEIIFHBIX PEaKIUi (TOpEHHE, PEaKIUU Pa3lIOKEHHs, COSIWHEHHS), paclo3HaBaHUE
HEOPraHMYECKUX BELIECTB C IIOMOIIbI0O KAUYeCTBEHHBIX pEAaKIMH Ha HOHBI, peIIeHue
HKCIEPUMEHTAIbHBIX 33/1a4(C HCNOoab30BaHueM 00opyaoBaHus «Touka pocra»
€CTeCTBEHHO HAYYHOI M TEXHOJIOTHYeCKOH HATIPABJIEHHOCTH)

HemeTaJuibl 1 UX cOeTUHEHUS

OOmiast xapaktepucTuka rajgoreHoB. OCOOEHHOCTH CTPOEHHS aTOMOB, XapaKTEpHbIE
crernieHu okucieHus. CtpoeHne M (U3MYECKHE CBOMCTBA MPOCTHIX BELIECTB — TIaJOrCHOB.
XUMHYEeCKHE CBOMCTBA Ha MpUMepe XJopa (B3aMMOJCICTBHE C MeTalslaMH, HeMeTalljaMH,
nieso9aMu). XaopoBoaopoa. CossiHast KUCIIOTa, XMMUYECKHE CBOMCTBA, TTOJyYeHHE, IPUMEHEHHE.
JleiicTBue xjopa W XJOPOBOJOPOJA HAa OpraHU3M 4eJoBeKa. BakHeilliume XJIOpUAbBI U HX
HaXOXXJCHUE B PUPOJIE.

O6mas xapaktepuctuka 3meMeHToB VIA-rpynnbl. OCOOEHHOCTH CTpOEHHS aTOMOB,
XapaKTepHbIe CTeneHn OKHcieHus. CTpoeHHe W (U3NYECKHE CBOICTBAa TMPOCTHIX BEIIECTB —
KHCJIOPO/a U cepbl. AJUIOTPOMHbIE MOJU(PHKAIMK KHUCIOPOAa M Cepbl. XUMHUECKHE CBOWCTBA
cepel. CepoBosopoj, CTpoeHHE, (PU3NYECKHEe M XUMHUYecKHe cBoHcTBa. OKCHIBI Cepbl Kak
NPEJICTaBUTENIN KUCIOTHBIX OKCHAOB. CepHas KHCIIOTa, (U3NYECKHEe W XUMHUYECKHE CBOMCTBA
(oOmue kak mpeacTaBUTENS Kilacca KUCIOT B cnenuduyeckne). XMMHUECKHE PEeaKIlnH, JIeKaIie
B OCHOBE NPOMBIIUIEHHOTO crI0c0o0a MOTy4YeHUs: CepHOU KUCIOTHL. [IpuMeHenne cepHoit KUCIIOTHI.
Conu cepHOW KHCIIOTHI, KayecTBEHHas peakius Ha cyibdar-uoH. Haxoxnenue cepbl u e€



COCIMHEHUI B MpHpoje. XUMHUUYECKOE 3arpsi3HEHUE OKpYKaloUled cpeabl COSTUHEHUSIMU CEpPbI
(KUCIIOTHBIE JOXK/IU, 3arPA3HEHHE BO3/IyXa U BOJIOEMOB), CIIOCOOBI €r0 MPeI0TBPALLICHUS.

OOmas xapaktepuctuka 3yeMeHTOB VA-rpymmbel. OCOOEHHOCTH CTPOCHHS aTOMOB,
XapaKTepHbIE CTEMEHW OKUCIEHUS. A30T, paclpocTpaHEeHHE B Hpupoae, (usmueckue u
XUMHUUYecKHe cBoiicTBa. KpyroBopor azora B mpupoae. AMMuUak, ero Gpu3nyecKkue U XuMU4ecKue
CBOIiCTBa, mosyueHue u npuMmeHenue. Coiau aMMOHUS, UX PU3NYECKUE U XMMHUYECKHE CBOMCTBA,
npuMeHeHne. KadecTBeHHass peakiysi Ha MOHBI aMMOHHs. A30THas KHUCIIOTa, €€ TOIy4eHue,
¢u3mueckue W XMMHYECKHE CBOiicTBa (oOImMe Kak NpPEeACTaBUTENs Kiacca KHCIOT U
cnenuduyeckue). Mcrnoiapb3oBaHHE HUTPATOB U COJICH aMMOHMSI B KauyeCTBE MMHEPAIbHBIX
ynoOpeHuil. XuMHUECKOE 3arpsi3HEHHUE OKPYXKAroIled Cpellbl COeNMHEHUSAMU a30Ta (KHCIOTHBIE
IOKIH, 3arpsi3HEHHE BO31yXa, MOYBBI U BOAOEMOB). Docdop, alIoTpoIHbe MOAU(PUKALUU
docthopa, pusmueckne u xummueckue cpoiictBa. Oxcun docdopa (V) u dochopnas kuciora,
¢u3nveckue W XHMMHUYECKHE CBOKMCTBA, moinydeHue. Mcmonp3oBanue ¢QocdaroB B KadecTBe
MUHEPATBHBIX yI00pEHUIA.

OO6mass xapaktepuctuka s1eMeHTOB IVA-rpynmnbl. OCOOEHHOCTH CTpOEHHS aTOMOB,
XapaKTepHbIE CTENEHH OKHCICHHS. YTIIEPOJ, aJUIOTPOIHbIE MOJU(HKAINU, PACTIPOCTPAHEHHUE B
npupoze, Gu3ndeckne U XUMUYecKne cBoiicTBa. Ancopouus. KpyroBopor yriepoaa B mpupoze.
Oxkcunsl yriaeponaa, ux (pU3MYecKue U XMMHUYECKHUE CBOWCTBA, JIEHCTBUE HA >KMBBIE OPraHU3MBI,
HOJTy4eHHe M MPUMEHEHHE. DKOJOrMYecKre MmpobsieMsl, CBs3aHHbIe ¢ okcuaom yriepoaa (1V),
TUMoTe3a TII00ATBHOTO MOTEIUICHUS KJIMMaTa, MapHUKOBBIH 3((dekT. YrombHas KucioTra u e€
conM, UX (U3NYECKHEe M XHUMHYECKHE CBOWMCTBA, IOJydYeHHE W TpuMeHeHue. KauecTBeHHas
peakuus Ha kapOoHaT-HOHbI. Vcnonb30Banue kapOOHATOB B OBITY, MEAMLIMHE, TPOMBIIIJIEHHOCTH
U CEJIbCKOM XO35HCTBE.

[lepBoHauyanbHbBIC TOHATHS 00 OPTraHMYECKHX BEIIECTBAX KAaK O COCAMHEHUSX YTIepoia
(MeTaH, dTaH, STUJIEH, alleTUJICH, ATAHOJI, TJIMIEPUH, YKCyCHas KucioTa). [IpupogHble HCTOUHUKH
yII€BOAOPOAOB (Yroib, IPUPOIHBIN T'a3, He(Th), MPOAYKTHI UX MepepaboTKu (OEH3UH), UX POJb B
ObITY W NpOMBINUIEHHOCTH. [loHATHE O OMOJOrMYEcKM Ba)KHBIX BEIIECTBaX: >KUpax, OelKax,
yIJI€BOAAX — W HMX pOJM B KU3HH YeJOBEKa. MarepuanbHOEe E€IWHCTBO OPTaHUYECKUX U
HEOPTraHMYECKUX COCTMHEHUH.

KpemHuii, ero Qusnueckue M XUMHUYECKHME CBONCTBA, IOJyYeHHE U IpPHUMEHEHHE.
Coenunenus kpemHuss B mnpupone. OOmue mnpeacraBneHuss o6 oxcuae kpemuus (V) u
KpeMHHEBOH kucinoTe. CHIIMKATBI, UX WCIOJB30BaHUE B OBITY, B MIPOMBINUICHHOCTH. BakHeimme
CTPOUTENbHBIE MaTepHallbl: KepaMuKa, CTEKJIO, IIeMEHT, OeToH, jxene300eToH. I[IpoGiembr
0€30I1aCHOr0 MCII0JIb30BaHMS CTPOUTEIBHBIX MAaTEPHAJIOB B TOBCEAHEBHOM KU3HU.

Xumuueckuii IKcnepumenn.

u3ydeHne oOpa3loB HEOPTaHWYECKHX BEIIECTB, CBOWCTB COJSHOW KHCIOTHI, TPOBEICHHE
Ka4eCTBEHHBIX PEAKIMi Ha XJIOPUA-WOHBI M HAONIONEHUE TPU3HAKOB MX MPOTCKAHHS, OIIBITHI,
oTpakaromue (Gpu3nyecKkue M XMMUYECKHE CBOMCTBA TaJloOT€HOB M UX COEAMHEHHH (BO3MOKHO
UCIOJIb30BaHUE BHJICOMATEPHAIIOB), O3HAKOMJIEHHE € OOpa3llaMu XJOPHIOB (TaJOTe€HHU[IOB),
O3HaKOMJICHHE ¢ oOpa3mamMu cepbl W e COCAMHEHUSMH (BO3MOXKHO HCIIOJIb30BaHHE
BHUJICOMATEPHAIIOB), HaAOMIOACHWE mpolecca oOyrimMBaHUS — caxapa TOA  JICWCTBHEM
KOHIICHTPUPOBAHHON CEpHOW KHCJIOTHI, U3yUYeHHE XMMHYECKHX CBOWCTB Pa30aBICHHOM CEpHOI
KHCJIOTHI, NMPOBEJCHUE KAaYeCTBEHHOM peakIuu Ha Cyib(aT-uoOH M HAONIOJCHHE NpU3HaKa eé
MPOTEKAHUs, O3HAKOMJICHHE ¢ (DU3WYECKUMH CBOWCTBaAMHU a3oTa, ¢ochopa W HX COCAMHEHHI
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(BO3MOXXHO HCTIOJB30BAaHKUE BUICOMATEPHUATIOB), oOpa3iiaMu a30THBIX U (pochopHBIX yaoOpeHuH,
nojlyueHue, coOupaHue, pacro3HaBaHHME W U3YUYEHHE CBOMCTB aMMHaka, IpOBEJCHHE
KaueCTBCHHBIX PEAKIUil HA MOH aMMOHHS U (pochaT-uOH M U3YUCHHE MPU3HAKOB UX MPOTCKAHUS,
B3aMMOJIEICTBYE KOHLIEHTPUPOBAHHOW Aa30THOM KHUCIOTHI C MEJbIO (BO3MOXHO MCIIOJIb30BaHUE
BUJICOMATEPHUAJIOB), U3YUEHHE MOJIeTIC KPUCTAJUIMYECKUX PEIIETOK anMasa, rpadura, dpyiiepena,
O03HAKOMJICHHE C MPOLIECCOM aACOpOIMU PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM H
YCTPOHCTBOM MPOTUBOTra3a, MOJy4YeHHE, COOMpaHWe, paclo3HAaBaHHE M U3yYeHHE CBOMHCTB
VTJIEKUCIOTO Ta3a, MPOBEICHUE KAYeCTBEHHBIX pEaKIMii Ha KapOOHAT M CHJIMKAT-HOHBI U
W3yY€HUE TMPU3HAKOB UX INPOTEKAHWs, O3HAKOMJIEHME C MPOAYKLIHMEH CHIMKATHOM
IIPOMBILIUIEHHOCTH, PEUIEHUE SKCIEPUMEHTANIBHBIX 3a]1a4 110 TeMe «BakHellne HeMeTallIbl U UX
COeIMHEHUS»(C MCIOoJIb30BaHueM o0opynoBanus «Todyka pocTra»ecTeCTBEHHO HAYYHOH M
TE€XHOJOTH4eCKOH HANIPABJIEHHOCTH).

MeTtasiibl M MX COeUHEHUS

OO01mas xapakTepUCTHKAa XUMUYECKUX JIEMEHTOB — METAIIJIOB HA OCHOBAHUU UX TOJIOKEHUS
B Ilepnonnueckoii cucrteme xumuueckux snemeHToB [[. . MeHneneeBa U CTPOECHHS aTOMOB.
Crpoenue MmetauioB. Meramnueckas CBA3b M METaJNIMYECKas KpUCTalIMdyecKass pemérka.
DNEKTPOXUMUYCCKUNA PsJl HampsikeHuM MerauioB. DU3MYECKHEe W XUMHUYECKHE CBOMCTBA
MeTaisioB. O6mue cnocoObl monydeHus: MetamioB. [IoHATHE O KOpPO3UM METAIJIOB, OCHOBHBIE
crocoObl 3amMThl UX OT Koppo3uu. CruiaBbl (CTanb, YyryH, IIOPATIOMHHHMA, OpOH3a) U UX
MpUMEHEHUE B OBITY U IPOMBIIIEHHOCTH.

[Ilenounbie MeTauibl: MOJIOXKEHHE B llepuoanyeckoi cucreMe XMMUYECKUX 3JeMEHTOB /1.
W. MenzeneeBa, CTpOCHHE HUX aTOMOB, HaxoxJeHUe B mpupoae. PuU3MUecKue U XUMUUYECKHE
cBOiicTBa (Ha mpuMepe HaTpus U Kanusi). OKCHIIBI U THIPOKCHIBI HaTpus U Kamus. [IpumeHeHue
IIEJIOYHBIX METAJNIOB U UX COCTUHEHUMN.

[IlenoyHO3eMeNbHBIE METAIBI MArHUW W KaJbLHii: oJoxeHue B [lepuonnueckon cucreme
xumuueckux snemeHToB /. M. MeHneneeBa, CTpOo€HHE MX aTOMOB, HaXOXIAEHUE B IMPHUPOJIE.
®u3nueckue U XMMUYECKHE CBOMCTBA MarHusi M Kajblus. BaxxHellime COeIUHEHUs KaJlbLIMs
(oxcua, ruapokcu, coyn). JKECTKOCTh BOJBI U CIIOCOOBI €€ yCTpaHEHH .

AmomuHuii: nojoxenue B Ilepuoanueckoil cucreme xumuueckux snaemeHto JI. .
MenpeneeBa, CTpOEHUE aTOMa, HaXxOXKJEeHHE B mnpupojae. Puznueckue U XUMHUECKUE CBOMCTBA
anmroMuHUS. AMQOTEpHBIE CBOWCTBA OKCH/IA U TUIPOKCHIA ATFOMHHHSL.

Kenezo: mnonoxenue B Ilepuogmueckoil cucreme Xumuydeckux osnementoB /[l .
MenneneeBa, cTpoeHHe aToMa, HaxoXKJeHHe B mpupoae. Ouzndyeckue U XMMHUECKHE CBOMCTBA
xkene3a. Oxcuapl, ruapokcunbl U comu xkenesa (ll) m xemeza (lll), ux cocras, cBoiicTBa u
MOJIyYEHHE.

Xumuueckuii IKcnepumenm:

03HAaKOMJIEHHE ¢ 00pa3l[aMH METaJUIOB U CIUIaBOB, UX (PU3NUECKMMH CBONCTBAMU, U3yUEHHUE
pe3yNbTaTOB KOPPO3UH METAIIIOB (BO3MOKHO HCIIOH30BAHHE BHIEOMATEPUAIIOB), OCOOCHHOCTEH
B3aMMOJICHCTBHSl OKCHIA KalblMsl W HATpus C BOJOM (BO3MOXKHO HCIOJh30BAHHE
BUJICOMATEpHUAJIOB), HCCIEAOBaHUE CBONCTB KECTKOM BOXBI, Mpollecca TOpeHus kene3a B
Kuciaopose  (BO3MOXKHO  HCIIOJIb30BaHHWE  BUAEOMATEpUajoB), TMPU3HAKOB  IMPOTEKAHMS
KaueCTBEHHBIX PEaKIMii Ha WOHBI: MarHus, KajbllUs, aJlOMUHUS, IUHKA, xene3a (ll) u xemnesza
(1), menu (1), HaGMrOIEHUE W OMKCAHUE MPOIECCOB OKPAIIMBAHHS TUIAMEHH WOHAMHU HATpU,
KaJusl U Kaiblus (BO3MOXKHO HCIIOJIb30BAHHE BHJIEOMATEPHANIOB), HCCIeAOBaHUE aM(OTEpHBIX
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CBOMCTB THJPOKCH]IA ATIOMUHUS M TUIPOKCHIA IIUHKA, PELICHHE SKCIEePUMEHTAIbHBIX 3a/1a4 10
TeMe «BaxHellline MeTalsibl U1 UX COCIUMHEHUS»(C MCIOJIb30BaHUeM o0opynoBaHusi «Touka
POCTa»eCcTECTBEHHO HAYYHOM M TEXHOJIOTMYEeCKOIl HANPABJIEHHOCTH).

XuMus M OKpy:xaouas cpeaa

BemectBa 1 marepuaibl B MOBCEIHEBHOM KHM3HHM uejoBeka. bezomacHoe ucmoiab30BaHUE
BEIIECTB M XUMHUYECKMX peakuuii B ObiTy. I[lepBas moMomip Opu XUMHUYECKUX OKOTax U
OTPABJICHUSIX.

XUMHYECKOE 3arpsi3HEHUE OKpyXkaroleh cpelbl (MpeAesibHas TOmycTUMas KOHIEHTPALHs
BemecTs, ganee — [1/1K). Poib XxuMum B pereHun 3KOJIOTHIECKUX TIPOOIIEM.

Xumuueckuii IKcnepumenm:

u3ydeHue o0pa3ioB MaTepralioB (CTEKIIO, CIIaBbl METAIIJIOB, MTOJIMMEPHBIE MaTePUAIIbI).

Meoscnpeomemmnuwie ceasu

Peanuzanus MexXnpeIMETHBIX CBSI3€M MPU M3YYCHHH XUMHUU B 9 Kilacce OCYIIECTBISETCA
Yyepe3 UCMOIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHSATHH, TaK U MOHATUHN, SIBISIOIIUXCS
CUCTEMHBIMU JJIs1 OTJICNbHBIX [IPEIMETOB €CTECTBEHHO--HAYYHOTO IHKIIA.

OO0me ecTecCTBEHHO-HAYYHbIC TTOHATHUS: HAYYHBIN (DaKT, rumoTe3a, 3aKOH, TEOPHs, aHAJIU3,
CUHTE3, KiIacCu(pUKaIUs, TCPUOJUIHOCTh, HAONIOJACHUE, OSKCICPUMEHT, MOJCIHPOBAHUE,
U3MEepEeHHe, MOJIETb, SIBICHUE, TAPHUKOBBIN 3D PeKT, TEXHOJIOT S, MaTepHAaIIbI.

O®uznka: MaTepus, aroM, OJEKTPOH, MPOTOH, HEHUTPOH, HWOH, HYKIUJ, H30TOIbI,
paauOaKTUBHOCTh, MOJIEKYJla, DJEKTPUUECKHM  3apsil, MPOBOJHUKH, TOJIYIMPOBOIHUKH,
TUAJICKTPUKH, (POTORIEMEHT, BEIIECTBO, TEJIO, 00BEM, arperaTHoe COCTOSHHWE BEIIeCcTBa, Tas,
pacTBOp, paCTBOPUMOCTh, KPUCTAJUTHUECKAs PeHI€TKa, CIUIaBbl, (PM3MUECKUE BETUYUHBI, €IMHUIIBI
M3MEPEHHMS], KOCMUYECKOE MPOCTPAHCTBO, IJIAHETHI, 3BE3/1b1, COMHIIE.

buonorust: ¢orocunTes, npixanue, Ouocdepa, sKOCHUCTEMa, MHUHEpAIbHbIE yA00peHus,
MHUKPOIJIEMEHTBI, MAKPOAJIEMEHTBI, TUTATEIbHBIC BEIIECTBA.

['eorpadus: atmocdepa, runpochepa, MUHEpAbI, TOPHBIE TTOPOJIBL, TTOJIE3HBIE UCKOTIAeMBbIE,
TOIUIMBO, BOJIHBIE PECYPCHI.
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IINIAHUPYEMBIE PE3YJIBTATbI OCBOEHHUA IIPOI'PAMMBLI IIO XUMHUHU HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUSA

JIMYHOCTHBIE PE3YJIBTATHBI

JIMYHOCTHBIE PpE3yNbTaThl OCBOCHHS MPOrpaMMbl OCHOBHOTO OOIIEro oOpa3oBaHUS
JOCTUTAIOTCS B X0/1€ 00Y4YEeHUsS XMMHUH B €IMHCTBE Y4eOHON M BOCHUTATENbHOMN 1EeATEIbHOCTH B
COOTBETCTBUU C TPAJULUMOHHBIMH POCCUUCKUMU COLIUOKYJIBTYPHBIMHU U JyXOBHO-HPABCTBEHHBIMU
LIEHHOCTSAMHU, INPHUHATHIMU B OOIIECTBE MpaBUIaMM U HOpPMaMHU IOBEACHHUS U CIOCOOCTBYIOT
nporeccaM CaMOIO3HAHUS, CAMOPA3BUTHS U COLIMATN3AIMH 00yYatOINXCsl.

JIM4HOCTHBIE pe3yNbTaThl OTPAXKAIOT TOTOBHOCTh OOYYAIOIIUXCS PYKOBOACTBOBATHCS
CHUCTEMOM MO3UTUBHBIX LIEHHOCTHBIX OPUEHTALMA W PACIIMPEHHUE OMNbITA JAEATEIIbHOCTU Ha €€
OCHOBE, B TOM YHCJI€ B YaCTH:

1)maTpuoTHYeCKOro BOCIIMTAHMA:

LEHHOCTHOTO OTHOILIECHUSI K OTEUYECTBEHHOMY KYJIbTYPHOMY, UCTOPUYECKOMY U HAYYHOMY
HACJITUIO, TIOHMMaHUsl 3HAYEHHUS XUMHUYECKOW HayKd B JKM3HH COBPEMEHHOTro OOIIecTBa,
CIIOCOOHOCTH BJIQJIETh JOCTOBEPHON HMH(OpMalMend O NEepeNoBBIX JOCTHKEHHUSIX U OTKPBITUAX
MHUPOBON U OTEUYECTBEHHOM XHMHH, 3aMHTEPECOBAHHOCTH B HAay4YHbIX 3HAHUSAX 00 yCTpoiicTBe
Mupa 1 oOIIecTBa;

2)rpaskaIaHCKOTr0 BOCIIUTAHUS

IPEJCTaBICHUS] O COLMAJIBHBIX HOpPMax M IpaBWJIaX MEXJIMYHOCTHBIX OTHOIIEHUH B
KOJUJIEKTUBE, KOMMYHHUKaTUBHOU KOMIIETEHTHOCTH B 00LIECTBEHHO I0JIE3HOM,
y4eOHO-HUCCIIEIOBATENIbCKOM, TBOPUECKOW M JPYr'MX BUAAX JEATEIbHOCTH, TOTOBHOCTH K
pa3sHOOOpa3HON COBMECTHOM JIEATETbHOCTH MPH BHINOJIHEHUN Y4eOHBIX, TO3HABATENbHBIX 33734,
BBIMIOJTHEHUM XUMHYECKUX D3KCIEPUMEHTOB, CO3JAaHMU YUYEOHBIX IPOEKTOB, CTPEMIIEHHUS K
B3alMOIIOHMMAHHUIO U B3aMMOIIOMOLIM B TpoIecce 3TOH Y4eOHOH NeATeNbHOCTH, TOTOBHOCTU
OLICHMBATh CBOE IIOBEACHHE U IIOCTYIIKM CBOMX TOBApUIIEH C IO3ULUU HPABCTBEHHBIX H
IIPABOBBIX HOPM C YYETOM OCO3HAHHUS MTOCIIEICTBUI MOCTYIIKOB;

3)11eHHOCTH HAYYHOI'O TIO3HAHUS:

MHUPOBO33PEHUYECKUE  MPEJICTaBICHHUS O  BEIIECTBE W  XUMHYECKOW  peakluH,
COOTBETCTBYIOIIIUE COBPEMEHHOMY YPOBHIO pPa3BUTUS HAayKH M COCTAaBJISIOLIME OCHOBY IS
NOHMMAaHMS CYIIHOCTH HAayYHOW KapTHHBI MUPA, IPEJCTABICHUS 00 OCHOBHBIX 3aKOHOMEPHOCTSIX
Pa3BUTHS TPUPOJIBI, B3aUMOCBS3AX YeJIOBEKa C MPUPOJIHON Cpeoi, O POJIM XHUMHH B MO3HAHUU
ATUX 3aKOHOMEPHOCTEN;

[IO3HABATEIIbHBIE MOTHUBBI, HAlpaBJIEHHbIE Ha IIOJYYEHUE HOBBIX 3HAHUN IO XHMHH,
HeoOXonuMble Ui OOBSICHEHUs HAOIIOAaeMBIX TPOLIECCOB M SBICHHUM, IO3HABATENIbHOM,
MH(OPMALIMOHHON U YUTATEIbCKOW KYJIbTYphI, B TOM YHCJIE€ HABBIKOB CAMOCTOSITENILHOM paboThI €
y4eOHBIMU TEKCTaMH{, CIIPABOYHOM JIUTEPATypOll, JOCTYNMHBIMH TEXHUYECKHUMHU CpPEICTBAMU
MH(OPMALIMOHHBIX TEXHOJIOTH;

UHTEpeC K OOYYEHHUIO M IO3HAHUIO, JIHOOO03HATENbHOCTh, TOTOBHOCTh U CHOCOOHOCTH K
camM000pa30BaHUI0, MPOEKTHONW M HCCIEN0BATENbCKON JIEATENbHOCTH, K OCO3HAaHHOMY BBHIOOpY
HAIPAaBJIEHHOCTU U YPOBHS 00yUYeHHS B JajbHEHIIEM;

4)¢popMuUpOBaHUS KYJIbTYPbI 310POBbA:

OCO3HAHUE LIEHHOCTH KM3HHU, OTBETCTBEHHOI'O OTHOLIEHUS K CBOEMY 3/I0POBBIO, YCTAaHOBKH
Ha 3J0pOBBI 00pa3 JKM3HU, OCO3HAHME TIIOCIECACTBUI U HENPUSATHE BPEAHBIX IPHUBBIYECK
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(yrmoTpeOyieHUs aJKoroJisi, HApKOTHUKOB, KYpPEHHs), HEOOXOIUMOCTH COOJIOICHUS TIPABHUI
0e30MacHOCTH NP O0PAILEHUN C XUMUYECKHUMH BELIECTBAMU B ObITY U pealbHON KU3HU;
5)TpyaoBOro BOCIMTAHHUSA:

MHTEpEC K MPAKTHYECKOMY HM3YYEHHUIO Impodeccuil U TpyJa pa3iiuyHOro poja, YBaKEHUE K
TPYZy U pe3yJibTaTaM TPYIOBOM AEATEIbHOCTH, B TOM YHCIIE HA OCHOBE IPUMEHEHUS ITPEAMETHBIX
3HAaHUW 1O XHUMHUHU, OCO3HAHHBI BHIOOP UWHAMBUAYAIbHONH TPACKTOPUU IPOJOJIKCHHUS
oOpa3oBaHus C Y4YETOM JUYHOCTHBIX HHTEPECOB M CIIOCOOHOCTH K XHMHH, OOIIECTBEHHBIX
UHTEPECOB M MOTPEOHOCTEH, YCHEemHOW NpOoPEeCcCHOHATBHON MAEATEIIBHOCTH M Pa3BUTHSA
HEOOXOJUMBIX YMEHUH, TOTOBHOCTh aJalTUPOBATHCS B MPOdECCHOHAIBHON CPeIE;

6)3K0J10TrHYeCKOro BOCIIMTAHUA:

9KOJIOTHUECKH 11eJIeCO00pa3HOe OTHOIIEHUE K MPUPOJIe KaK MCTOYHUKY JKU3HHM Ha 3emIe,
OCHOBE €€ CyIlEeCTBOBaHHUS, MOHMMAHUE LIEHHOCTH 3/J0pOBOr0 M Oe3omacHOro oOpasa >KHU3HH,
OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY (HU3MYECKOMY U ICHUXMYECKOMY 370pOBbIO,
OCO3HaHHE LIEHHOCTU COOII0/IEHUs MTPpaBul 0€30MacHOI0 MOBEACHHS pU paboTe ¢ BEllecTBaMH, a
TaK)Xe B CUTYalUsIX, yTPOKAIOIIMX 3/10POBBIO U )KU3HU JIHOJIEH;

CIIOCOOHOCTH MPUMEHATH 3HAHUSI, TIOJy4aeMble MPU U3YUCHUH XUMUH, IS pEeIICHUs 3a/1a4,
CBSI3aHHBIX C OKpYXKAlolEed NPUPOJHONM CpEIOM, Uil IOBBIIIECHHUS YPOBHS 3KOJOTHYECKOU
KyJbTYpbl, OCO3HAHUS TJI00ANIBHOIO XapaKTepa SKOJIOTHYECKHX MpoOJieM M MyTell UX pelieHHs
MOCPEJICTBOM METOJOB XMMHH, 3KOJOTMYECKOTO MBILUICHHUS, YMEHHUSI PYKOBOJCTBOBAaThCS UM B
II03HABATEJIbHOW, KOMMYHUKATUBHOM Y COLMAJILHOM IPAKTUKE.

METANPEAMETHBLIE PE3YJIbTATHBI

B cocraBe MerampeaMETHBIX pE3yJNbTaTOB BBIACNISIOT 3HAUYMMBbIe ISl (hOpMHpPOBAHUS
MHUPOBO33pEHHUsI OOIICHAyYHbIE MOHATHS (3aKOH, TEOpHUs, MPUHIUN, THIOTEe3a, (PakT, CUCTEMA,
MPOLIECC, IKCIIEPUMEHT U JPYroe.), KOTOPbIE HCIOJIb3YIOTCS B €CTECTBEHHO-HAYyUHBIX Y4E€OHBIX
npeaMeTax U MO3BOJISIOT HA OCHOBE 3HAHUM U3 3TUX IPEeIMeTOB (hOpMHUpOBATH MPEICTABICHHUE O
[EJIOCTHOW HAy4YyHOW KapTHMHE MUpA, M yYHHUBEpcalibHbIE ydeOHble AeHCcTBHS (ITO3HABATENbHEIE,
KOMMYHHKATHBHBIC, PETYISATUBHBIC), KOTOpbIE OOecrednBaloT (OPMHUPOBAHUE TOTOBHOCTU K
CaMOCTOSITENIbHOMY IIJIAHUPOBAHUIO U OCYILIECTBICHHUIO YUEOHOH 1eATEeIbHOCTH.

ITo3naBaTe/bHbIE YHMBepPcaJbHbIe YUeOHblIe AelicTBUS

ba3oBble JlornyecKkue AeicTBUA:

YMEHHUS MCHOJIb30BaTh MPUEMBI JIOTUYECKOI'O0 MBIIIJIEHUS MpPU OCBOCHHMHM 3HAHMIL:
PacKpbIBaTh CMBICI XUMUYECKHUX MOHITHH (BBIIETATh UX XapaKTepHbIC TPU3HAKHU, YCTAaHABINBATh
B3aUMOCBSI3b C JPYTUMHU TIOHSATHUSMH), HWCIOJIB30BAaTh TOHATHS I OOBSCHEHUS OTICIBHBIX
(GakToB U SBIEHUI, BBIOMPAaTh OCHOBAHUS U KPUTEPHH IS KJIAaCCH(PUKAIIUN XUMUYECKUX BEIIECCTB
U XUMHUYECKHX pEaKIHii, yCTaHABIMBATh MPUYUHHO-CIEACTBEHHBIE CBSI3U MEXKOY OOBEKTaMHU
W3Y4YeHUs, CTPOUTH JIOTUYECKHE PaACCyKIeHUsS (MHIYKTUBHBIC, IEAYKTHBHBIC, IO aHAJOTHH),
JIeNIaTh BBIBOJIbI U 3aKIIIOUEHUS;

yMEHHE TMPUMEHSTh B TPOIECCe MO3HAHUS MOHATHS (IIPEAMETHBIE U METallpeIMETHBIE),
CUMBOJINYECKHE (3HAKOBBIE) MOJETH, HCIONB3yeMble B XHMHH, MPEOOPa3OBBIBATH IMTUPOKO
MPUMEHSEMbIE B XUMHU MOJCIbHBIC TPEICTABICHNUS — XUMHYECKUH 3HAK (CHMMBOJI DJIEMEHTA),
xuMudeckass ¢GopMmysia M yYpaBHEHHE XHMHYECKOM PEaKIMh — TpH PEIIeHUH Yy4eOHOo-
MO3HABATEJIbHBIX 33/1a4, C YUETOM ATUX MOJEIbHBIX MPEACTABICHUN BBISIBIATH U XapaKTepU30BaTh
CYIIIECTBEHHBIC MMPU3HAKUA H3yYaeMbIX OOBEKTOB — XUMUYECKUX BEIIECTB U XUMUUYECKHX PEaKIIUH,
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BBISIBJISITH OOIIME 3aKOHOMEPHOCTH, MPUYMHHO-CIECICTBEHHBIE CBS3M M MPOTUBOPEUHUS B
M3yYaeMbIX MPOLIeccax U SBICHUSX.

Ba3oBble ucciegoBaTebcKue eiicTBUS:

YMEHHE HCIOJIb30BaTh MOCTaBJICHHBIE BOMPOCHI B KAayecTBE MHCTPYMEHTA IO3HAHUS, a
Takkeé B KauyecTBE OCHOBBI Ui (OPMHUPOBAHUS THUIOTE3bl MO MPOBEPKE MPABUIHLHOCTH
BBICKA3bIBAEMBIX CYXICHHUIA;

npuoOpeTeHre ombiTa MO IUIAHUPOBAHMIO, OPraHU3alMM M IPOBEACHUIO YUECHHUYECKUX
HKCIIEPUMEHTOB, YMEHHE HAOII0AATh 32 XOJ0M MPOIecca, CaMOCTOSITEIbHO MPOTHO3UPOBAThH €T0
pe3ynbTat, (GopMyIHpoBaTh 0000IIEHHS W BBIBOJABI MO pe3yJibTaTaM MPOBEAEHHOIO OIbITA,
MCCJIEIOBAHMSI, COCTABIISATh OTUET O POeNIaHHOM padoTe.

Pa6ora ¢ undopmanmeii:

yYMEHHUE BBIOMPaTh, aHATM3UPOBATh U MHTEPIPETHPOBATH MHPOPMALIUIO PA3IUIHBIX BUIOB U
dopM mpencTaBieHUs, MONyYaeMyI0 U3 Pa3sHBIX MCTOYHHKOB (HAYYHO-TIOMYJISIpHAS JIKTEpaTypa
XUMHYECKOT0 COJIepKaHus, CIIpaBOYHbIE MOco0usi, pecypchl MIHTepHEeTa), KPUTUYECKU OLEHUBATh
MPOTUBOPEUYUBYIO M HEJJOCTOBEPHYIO HHPOPMAIHUIO;

YMEHHE MPUMEHSTh Pa3IMYHbIE METOJbl M 3aIpPOCHl MIPH MOMCKE W 0TOOpe MH(POpPMALUU H
COOTBETCTBYIOIIUX JaHHBIX, HEOOXOAUMBIX UIS BBIOJHEHHS YUY€OHBIX M NO3HABATEIBHBIX 3a/1a4
onpeAenéHHOr0 THIA, MPUOOPETeHHE OMbITa B OOJACTH HCMHOJIB30BaHUS HHGOPMAIMOHHO-
KOMMYHHKATHUBHBIX TEXHOJIOTHI, OBJIaJIEHUE KYIbTYpOl aKTMBHOT'O UCHOJb30BAaHUS Pa3TUYHBIX
MIOUCKOBBIX CHCTEM, CaMOCTOSITEJIbHO BBIOMPATh ONTUMAIBHYIO (OPMY MPEICTABICHHS
UHPOpPMALIMM W WUTIOCTPUPOBATH pEIIAacMble 33aJadd HECIOKHBIMH CXEMaMH, JuarpaMMami,
IpyrumMu GpopMamMu rpaduku U UX KOMOUHALIUSAMUY;

YMEHHE HCIOJIb30BaTh M AaHAJIM3MPOBATh B Ipolecce yYeOHOM M HCCIe0BaTeNbCKOM
NEeSITeTPHOCTH WH(POPMAIINIO O BIMSHUMA MPOMBIIIIICHHOCTH, CEIBCKOTO XO3SHCTBA U TpaHCIIOpTa
Ha COCTOSTHHE OKPY>KaIOIIei TPUPOTHON CPEJIbI.

KoMMyHUKaTHBHBbIe yHHBepcaibHble Y4eOHbIe el CTBHA:

YMEHHUsl 3aJaBaTh BONpOCH (B Xojae aAuaiora W (MIM) JUCKYCCHM) IO CYILIECTBY
oOcyxmaeMoll TeMbl, (OpPMyIUpOBaTH CBOM TMPEIUIOKEHUS OTHOCHTEIHHO  BBIIOJHEHUS
MPEI0KEHHOM 3a/1a4u;

YMEHUS TPEACTaBIATh NOJTYYEHHBIE Pe3yJIbTaThl IO3HABATEIHON JEATENbHOCTH B YCTHBIX
U THCBMEHHBIX TEKCTaxX; JenaTh MPE3eHTALUI0 pe3yJbTaTOB BBINOJHEHHUS XMMUYECKOTO
JKCTIEpUMEHTa (1abopaTOPHOTO OMbITA, JIAOOPATOPHOM pabOTHl TO HCCIEIOBAHUIO CBOWCTB
BEIIIECTB, y4€OHOTO MPOEKTA);

YMEHHUsI y4eOHOI0 COTPYAHMYECTBA CO CBEPCTHHKAMHM B COBMECTHOHM IO3HABATENbHON M
UCCIIEIOBATEIbCKON JIEATEIbHOCTU IPH PELICHWH BO3HUKAIOLIMX IMPOOJIeM Ha OCHOBE yuéTa
OoOLIMX MHTEPECOB M COIVIACOBAaHUS MO3uLUN (0OcyxaeHHs, OOMEH MHEHHUSMHU, «MO3TOBBIE
HITYPMBD», KOOPJIUHAIIAS COBMECTHBIX JCWCTBUI, ONpeaesieHe KPUTEPHUEB MO0 OIIEHKE KadecTBa
BBITTOJIHEHHOHN paboTHI U JAPYyTHE).

PeryasiTuBHBbIEe yHMBepcaabHble Y4eOHbIe AelicTBUA:

YMEHHE CaMOCTOSITENIbHO OMPEACTATh IETH NeATeIFHOCTH, IUIAHUPOBATh, OCYIIECTBIISTH,
KOHTPOJIMPOBATh M TIPH HEOOXOJWMOCTH KOPPEKTHPOBATH CBOIO JESATEIBHOCTh, BBIOMPATH
HanOosnee 3pPeKTUBHbIE CIIOCOOBI PELIeHUs YUeOHBIX U MMO3HABATEIbHBIX 3a/1a4, CAMOCTOSATEIBHO
COCTaBJIATh WJIM KOPPEKTHUPOBATD MPEJIOKEHHBIA aITOPUTM JEHCTBUI NIPU BBIMOJIHEHUH 3a/1aHUH
Cc Y4€TOM IIOJIy4eHHS HOBBIX 3HAHUH 00 H3y4aeMbIX OOBEKTaX — BEIIECTBaX M PEaKlUiX,
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OLICHMBATh COOTBETCTBUE IIOJIYYEHHOI'O pe3ysbTaTa 3asBJICHHOM L€, YMEHHE HCIOJb30BaTh U
AHAJIN3UPOBATh KOHTEKCTHI, IPEAJIaracMbl€ B YCIOBHH 3aJaHUM.

INPEAMETHBIE PE3YJIBTATbBI

B cocraBe mnpenMeTHBIX pPE3yJBTATOB IO OCBOCHHUIO 0053aTEIBHOTO COJEPIKaHMS,
YCTAHOBJIEHHOTO JaHHOM (enepasbHOM pabodeld MpOrpaMMoi, BBIIEISAIOT: OCBOEHHBIE
o0yyarolMMUCST Hay4yHbIE 3HAHUS, YMEHHMs M CHOCOOBl JEHCTBHM, cHeruduueckue ais
OpeIMETHOW o0nacTu «XHUMHUS», BHIBI JEATEIBHOCTH IO MOJYYCHHWIO HOBOT'O 3HAHUS, €ro
UHTEPIpETALNH, TPEOOPA30BAHHIO U IPUMEHEHHUIO B PA3JIMYHBIX YYEOHBIX U HOBBIX CUTYallUsX.

K koHiy obydeHus B 8 kjiacce mpenMeTHbIE pe3ysibTaThl Ha 0a30BOM YpPOBHE JOJDKHBI
OTpakaTb C(HOPMUPOBAHHOCTD y OOYHAIOLINXCS YMEHU:

® pacKpbIBaTh CMBICI OCHOBHBIX XMMHYECKUX IOHATHUW: aTOM, MOJIEKYJA, XMMHUYECKUN
3JIEMEHT, MpPOCTOE BEIECTBO, CIIOKHOE BELIECTBO, CMeChb (OJHOpOJIHAs MU
HEOJIHOPO/IHAsA), BAJEHTHOCTb, OTHOCHUTENIbHAs AaTOMHass M MOJIEKYJspHas Macca,
KOJINYECTBO BEIIECTBA, MOJIb, MOJISIPHAS Macca, MaccoBasl J0Jsl XMMUYECKOIO dJIEMEHTa
B COCJUHEHUHU, MOJSPHBIH  00BEM, OKCHJ, KHCIOTa, OCHOBaHHE, COJb,
3JIEKTPOOTPULIATEIBHOCTb, CTENEHb OKUCIEHHsI, XMMUUYECKasi peakus, KIacCupUKaIHs
peakuuii: peakliud COCAMHEHHUS, peaKlUu Pa3jIokKEeHHs, PEaKIMU 3aMEIICHUs], peaKkluu
o0MeHa, 9K30- U SHAOTEPMUYECKHE PEaKLUH, TeIIoBor 3(dexT peakuuu, aapo aToma,
JJIEKTPOHHBIA CJIOW aToma, aToOMHas OpOWTallb, pajuyc aromMa, XUMHUYECKas CBS3b,
NOJIIpHAasl U HENOJSpHAas KOBAJICHTHAs CBS3b, MOHHAs CBfA3b, MOH, KAaTHOH, aHMOH,
pacTBOp, MaccoBast 0JIs BEIECTBA (IIPOLIEHTHAsI KOHLEHTPALKs) B paCTBOPE;

® WUIIOCTPUPOBATH B3aMMOCBSA3b OCHOBHBIX XUMHUYECKUX MOHSTUA U TNPUMEHSTH 3TU
MOHSTHS IIPH ONTUCAHUM BELLECTB U UX MPEBPAIIECHU;

® CNOJIb30BaTh XUMHUYECKYIO CHUMBOJIMKY JJIi COCTaBleHUS (OpMyJl BEIIECTB U
YPAaBHEHUN XUMUYECKUX PEAKIUI;

® OmpeleNsITh BaJEHTHOCTh aTOMOB 3JIEMEHTOB B OWHApHBIX COEIUHEHUSX, CTENEHb
OKHUCJICHHUS DJIEMEHTOB B OHWHApHBIX COEIUHEHMSX, NPUHAJIEKHOCTh BEIIECTB K
ONpeNieIEHHOMY KJlacCy COeIUHeHMH 1o (opMynam, BUA XMUMHUYECKOH CBS3H
(KOBaJIeHTHAasl U MOHHAs) B HEOPTaHMUECKUX COEMHEHUSX;

e packpeiBatk cMbica Ilepuognueckoro 3akona J[. M. MenneneeBa: I1eMOHCTpUPOBATH
NOHMMAHHE MEPUOJUYECKON 3aBUCHUMOCTH CBOWCTB XHUMHYECKHMX JJIEMEHTOB OT HX
nosioc)keHuss B Ilepuonmyeckoil cucteme, 3aKOHOB COXPAaHEHHUSI MacChl BEIIECTB,
IIOCTOSIHCTBA COCTaBa, aTOMHO--MOJIEKYJIIPHOTO Y4€HUs, 3aKOHa ABOraJpo;

® ONUCHIBaTh M XapakTepu3oBaTh TabinuHylo ¢opmy llepuoauueckoil cucTeMsl
XUMHYECKHX JJIEMEHTOB: pa3iinyaTh IMOHATHS «IJIaBHasg mnoarpymnmna (A-rpymma)» u
«mobounass mnoarpymmna (b-rpynma)», Mambie u OonblIMe MEPUOABI, COOTHOCHUTH
0003HaueHHsl, KOTOpele MMeIoTcs B Tabmuue «lleproguueckas cucTreMa XUMHUYECKUX
anemenToB J[. M. MeHneneeBa» ¢ YHMCIOBBIMU XapaKTEpUCTUKaMHU CTPOCHHUS aTOMOB
XMMHYECKHX JJIEMEHTOB (COCTaB W 3apsa sapa, o0llee 4YHUCIO 3JIEKTPOHOB U
pacrpeeseHue UX M0 3IEKTPOHHBIM CII0SIM);

e Kjaccu(UUUpPOBaTh XUMHUECKUE DIIEMEHTBHI, HEOPTaHWYECKHE BELIECTBA, XMMHUYECKHE
peakuuu (IO YHMCIY W COCTaBy YYacTBYIOLIMX B PEAKIMM BEUIECTB, IO TEIUIOBOMY

dbdexry);



16

XapaKTepu30BaTh (OMUCHIBaTh) OOIIME XMMHUYECKHE CBOMCTBA BELIECTB Pa3IMYHBIX
KJIaCCOB,  MOATBEpXKJas  OMHCaHWE MpPUMEpaMU  MOJEKYJSIPHBIX  ypaBHEHUU
COOTBETCTBYIOIIUX XUMUYECKUX PEaKIHil;

MPOrHO3UPOBATh CBOMCTBA BELIECTB B 3aBUCHUMOCTHM OT HMX KayeCTBEHHOI'O COCTaBa,
BO3MOXKHOCTH MPOTEKAHHSI XUMUYECKUX MTPEBPALICHUI B PA3TUYHBIX YCIOBUSX;
BBIUHCIIATH OTHOCUTEIBHYIO MOJIEKYJSIPHYIO M MOJIAPHYIO MAacChl BEUIECTB, MAaCCOBYIO
JIOJIF0 XUMUYECKOTr0 3JIeMeHTa 1o (opMyJie COeAMHEHUs, MaCCOBYIO JIOJIIO BEIIECTBA B
pacTBoOpe, MPOBOAUTH PACUETHI IO YPABHEHUIO XUMUUYECKON PEAKLINU;

MPUMEHSATh OCHOBHBIE OIEpPALUU MBICIUTEILHON NEATEIbHOCTH — aHAIW3 W CUHTE3,
CpaBHEHHE, 0000IIECHHE, CUCTEMATHU3AINIO, KIACCH(DHUKAIUIO, BBISBICHHE MPUYMHHO-
-CJICJICTBEHHBIX CBSI3€M — JUIsI M3YyYEHHS] CBOMCTB BEIIECTB U XHUMHYECKUX PEaAKIUH,
€CTECTBEHHO-Hay4YHbIe METO/Ibl MTO3HAHUS — HAOIIOIeHIE, U3MEPEHIE, MOJICTUPOBaHUE,
9KCIIEPUMEHT (peabHbI U MBICICHHBIN);

CIIeIOBaTh MpaBWJIAM TIOJIb30BAHUS XHMHUYECKOW TOCyAoH ¥ 1a00paTOpHBIM
o0opyaoBaHHEM, a TakKe IMpaBWIaM OOpaIlEHUS C BELIECTBAMH B COOTBETCTBHH C
MHCTPYKIUSMH IO BBITIOJIHEHHUIO JIAOOPATOPHBIX XUMUYECKUX OIBITOB IO MOJTYYEHHUIO U
coOMpaHui0 Ta3000pa3HbIX BEIIECTB (BOAOpPOJAa M KHUCIOpPOAA), HPUTOTOBICHHUIO
pPacTBOPOB C OINpeAeIEHHON MacCOBOM 10JIel pacTBOPEHHOTO BEIIECTBA, IIAHUPOBATH U
MPOBOAUTh XMMHYECKHE SKCIEPUMEHTHI MO PACHO3HABAaHUIO PACTBOPOB MIENOYEH H
KHCJIOT C TIOMOIIIBIO HHIUKATOPOB (JIAKMYC, (eHOIPTANICHH, METHIIOPAHXK U JIPYTHE).

K xoHiy oOyuenus B 9 kiacce npeaMeTHbIE pe3yJbTaTbl Ha 0a30BOM YpPOBHE JOJKHBI
oTpakaTb C(HOPMUPOBAHHOCTD y 0OYHAIOLINXCS YMEHUH:

pPacKpbIBaTh CMBICII OCHOBHBIX XUMHYECKHX IOHATHI: XUMHYECKHH DJIEMEHT, aToM,
MOJIEKYJIa, NOH, KATHOH, aHUOH, IIPOCTOE BEILECTBO, CIOKHOE BELECTBO, BAJICHTHOCTD,
AJIEKTPOOTPULIATEIBHOCTD, CTENEHb OKHMCIEHUS, XMUMHMYECKas pPEaKIUs, XUMHYECKas
CBSI3b, TEIUIOBOM 3(PPEKT peakiuu, Mojb, MOJSPHBIH 00BEM, PacTBOp, IEKTPOIUTHI,
HERJIEKTPOJIUTHL, AJIEKTPOJIMTUYECKasl JAMCCOLMAlMs, peakIuu HOHHOro oOMeHa,
KaTaJln3aTop, XHMMHUYECKOe paBHOBecHe, oOOpaTHMble M HeoOpaTHMble peakiuH,
OKHCJIUTEIbHO-BOCCTAHOBUTENBHBIE PEAKIINH, OKUCIUTENb, BOCCTAHOBUTEND, OKHCIEHUE
U BOCCTAHOBJIEHME, aUIOTpONus, aM(pOTEpHOCTh, XMUMHUYECKasi CBA3b (KOBaJIEHTHas,
MOHHAsl, METaJUINYecKas), KpUCTaUIMuecKas pemérka, KOppo3Hs METayuIOB, CIUIABBI,
CKOPOCTb XMMHUYECKONH peaklMH, MpeAeabHO jgonyctumas KoHueHtpauus [IJIK
BELIECTBA;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XHMHYECKUX MOHATHH M TPUMEHATh 3TH
MOHSITHS IIPH ONTMCAHUM BELLECTB U UX MPEBPAILECHUN;

UCIIOJIb30BAaTh XHMMHUYECKYI0 CHMBOJHUKY JUISl COCTaBieHHS (OpMys BELIECTB H
YPaBHEHUN XUMUYECKUX PEAKIUI;

OTIpEeeNIATh BaJICHTHOCTh U CTENEHb OKUCIIEHUSI XUMUYECKUX 3JIEMEHTOB B COETUHEHUSX
Pa3IMYHOTO COCTaBa, MPUHAAJIEKHOCTh BEUIECTB K OMpPENeIEHHOMY Kilaccy COeIMHEHUN
no ¢opmyaaM, BUJ XUMHUYECKON CBs3W (KOBaJeHTHAs, WOHHAs, METajUIMuecKas) B
HEOPraHMYECKUX COCIMHEHHSIX, 3apsi/l MOHA TI0 XUMHUYECKOU (popmylie, XapakTep Cpe.bl
B BOJHBIX pacTBOpax HEOPraHMYECKHX COEAMHEHMH, TUIl KPUCTAIIMYECKOW PEIIETKH
KOHKPETHOI'O BEIIECTBA;
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packpbiBaTh cMbica [lepuonnueckoro 3akona [[. M. MennaeneeBa u 1eMOHCTPUPOBAThH
€ro MOHMMAHHE: OMUCBHIBATh M XapaKTepu30BaTh Tabmu4Hyto ¢opmy llepuonnyeckoii
CUCTeMbl XMMHMUYECKHUX OJJIEMEHTOB: pa3iuyarTh IOHATUS «rJiaBHas mnoarpymma (A-
rpynma)» u «mobounas mnoarpynmna (b-rpymma)», manble W OOJbIIME TIEPHOJIBI,
COOTHOCHUTH 0003HAYEHUS, KOTOPHIE UMEIOTCS B TIEPUOINICCKON TaOIHIIE, C YUCIOBBIMH
XapaKTePUCTHKAMU CTPOCHHSI aTOMOB XHMHUYECKHX AJIEMEHTOB (COCTaB W 3apsj sapa,
olmiee YuCIIO 3JEKTPOHOB M paclpeieNieHue UX MO DJIEKTPOHHBIM CJIOSM), OOBSICHSTD
o0uiye 3aKOHOMEPHOCTH B HM3MEHEHHHM CBONCTB 3JEMEHTOB U HMX COCIUHEHUI B
npejienax MaJlbIX IEPUOO0B U TJIABHBIX MOJATPYII ¢ YIETOM CTPOCHUS UX aTOMOB;
KJIACCHU(UITUPOBATh XUMHYECKHE SJIEMEHTHI, HEOPTAaHHMUECKUE BEIIECTBA, XUMHYCCKHE
peakuuu (IO YHCIY W COCTaBY Y4YACTBYIONIMX B PEAKIMH BEIIECTB, IO TEIUIOBOMY
a¢deKTy, Mo N3MEHEHUIO CTCIICHEeH OKUCIICHUS XUMHYECKHUX 3JIEMEHTOB);
XapaKTepu3oBaTh (OMUCHIBaTh) oOmMEe W crenupuyeckue XUMHUYECKHUE CBOICTBa
MPOCTBIX U CJIOXKHBIX BEIICCTB, MOATBEPIKAAs] ONMHMCAHUE MPUMEPAMU MOJICKYJISIPHBIX H
MOHHBIX YPAaBHEHUN COOTBETCTBYIOIIUX XUMUYECKUX PEAKIUH;

COCTaBIISITh YPaBHEHHS AJICKTPOIMTUYECKON IUCCOIUAIMKM KHUCIOT, IIeI0o4Yeil U comei,
MOJIHBIE U COKpAIIEHHBIE YPABHEHUS PEeakIuil HOHHOrO OOMEHa, YpaBHEHHs pEeakiui,
MOJATBEPKIAIONINX  CYIISCTBOBAHME TI'E€HETHYECKOH CBSI3M MEXAY BEIICCTBAMH
Pa3IUYHBIX KJIACCOB;

pPacKpbIBaTh CYIIHOCTh OKHCJIHTEIbHO-BOCCTAHOBUTEIBHBIX pPEAKIUil MOCPEACTBOM
COCTaBJICHUS JICKTPOHHOTO OaJlaHCa ATHX PeaKuii;

MIPOTHO3UPOBATh CBOWCTBA BEIIECTB B 3aBUCHUMOCTH OT UX CTPOEHHUS, BO3MOKHOCTH
MPOTEKAHUS XUMHUECKUX MPEBPAIICHUHN B PA3INIHBIX YCIOBHUSX;

BBIUHCIISTH OTHOCUTEIBHYIO MOJIEKYJSIPHYIO M MOJISPHYIO MAacChl BEUIECTB, MAaCCOBYIO
JIOJIF0 XUMUYECKOTO dJIeMeHTa 1Mo (opMyJie COSAMHEHHUs, MAaCCOBYIO JIOJIIO BEIIECTBA B
pacTBoOpe, MPOBOJUTH PACUETHI 10 YPAaBHEHUIO XUMUYECKOMN peakInu;

coOrofaTh TpaBWia TOJAB30BAaHUS XHUMHUYECKOH Tocylod W J1ab0paTopHBIM
o0opysoBaHHEM, a TaKXKe MpaBujia OOpalIeHUs C BEIIECTBAMU B COOTBETCTBHH C
WHCTPYKIUSMH T10 BBITTOJHEHUIO JJAOOPATOPHBIX XHMHUYECKUX OITBITOB IO TIONYYEHUIO H
coOMpaHuIo Ta3000pa3HBIX BEIIECTB (AaMMHAKa M YTJIEKUCIIOTO rasa);

MPOBOAMTH PEAKIIMH, MOATBEPKIAIOIINEe KaYeCTBEHHBI COCTaB PA3IUYHBIX BEIIECTB:
pacmo3HaBaTh ONBITHBIM MyTEM XJOpHA-, OpoMua-, MOAWA-, KapOoHaT-, (ocdart-,
CUJIHMKAT-, Cynb(]ar-, TUIPOKCHI-UOHBI, KATHOHBI aMMOHHUS M HOHBI M3yYEHHBIX
METAJIJIOB, MTPUCYTCTBYIOIINE B BOJAHBIX PACTBOpPaX HEOPTaHMUECKUX BEIIECTB;
MIPUMEHSTh OCHOBHBIC OITCpAIlMH MBICIIUTEIBHON JCSITeILHOCTH — aHAM3 W CHHTES3,
CpaBHEHHME, OO0OOIIEeHNE, CUCTEeMATHU3AINI0, BBIIBICHUE MPUIMHHO-CICICTBEHHBIX
CBSI3€M — I M3Y4YEHUsS CBOMCTB BEHIECTB M XUMHUYECKHUX PEAKIUH, €CTECTBEHHO-
HAy4YHBIC METOJIbI IIO3HAHUS — HAOIOICHHE, H3MEPEHUE, MOJICITHPOBAHHE, SKCIICPUMEHT
(peasbHBIN ¥ MBICIICHHBIH).
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TEMATHYECKOE IINTAHUPOBAHHUE
8 KVIACC

N¢ HaumenoBaHuepasiejioB KoanuyecTBouacos

TEMIIPOrpaMMBI Bce Kounrtpoabusie IIpakTuyeckue

1/ ro padoorsl padoThI
n

Paznea 1.IlepBoHavaibHbIeXUMHYECKHETIOH S TUSA
1.1  Xwumusa — BakHas 00J1acTh 5 2
€CTECTBO3HAHHUS U
MPaKTHUYECKOU JeATEeITbHOCTH

DJIEeKTPOHHbBIE
(undposbie)
o0pa3oBaTe/ibHbI
epecypchbl

but6mmoreka [IOK
https://m.edsoo.ru/
7f41837¢c

yejaoBeKa
1.2 BemecrtBa u 15 1 bu6nuorexa [IOK
XUMHUYECKHEPEaAKIUH https://m.edsoo.ru/
7f41837c
Hroronopazneny 20

Paznen 2.BaxkHeliine nmpeacTaBuTe M HEOPraHUYEeCKHUX BellleCTB
2.1 Boznyx. Kucnopon. [Tonsitue 6

00 okcumax

2.2 Bopopon.llonsarue o kucinorax 8 1
H COJISIX

2.3 Boga. PactBopsl. [lonsitue 06 5 1 1
OCHOBAHMIX

2.4 OcHoBHbleknacceiHeOprannyec 11 1 1
KUXCOEIUHEHNN

Hroronopasznery 30

Paszpnen 3.11lepuoanyeckuii 3akoH u [lepuoguveckasi cucreMa xXumuyeckux djaementon /1. U.
MenaeneeBa. CtpoeHue aToMOB. XUMH4YeCKasi CBA3b. OKHUCINTEILHO-BOCCTAHOBUTEIbHbIE

peakuuu
3.1 Tlepuoandeckwuii 3aK0H U 7
[Iepnonnueckas cucrema
XUMHYECKHUX d1eMeHTOB /JI. 1.
Mennene-eBa. CTpoeHrearomMa

3.2 Xumudeckas CBS3b. 8 1
OKHUCIIUTENbHO-
BOCCTaHOBUTEIbHBIC PEAKIIHH

Hroronopaszneny 15

bubnuorexa [IOK
https://m.edsoo.ru/
7f41837c

bubnuorexa [JOK
https://m.edsoo.ru/
7f41837c

bu6nuorexa [IOK
https://m.edsoo.ru/
7f41837c

bu6nunorexa [IOK
https://m.edsoo.ru/
7f41837c

bubnunorexa LIOK
https://m.edsoo0.ru/
7f41837c

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

bubnunorexa LIOK
https://m.edsoo.ru/
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7f41837c
PezepBHOCBpEeMS 3 bubmuorexa [IOK

https://m.edso0.ru/
7f41837c

OBUIEE KOJIMYECTBO HACOB 68 4 5
I10 ITPOT'PAMME



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

9 KJIACC

N¢ HaumeHoBaHue pa3iesioB U KosaunuecTBoyacoB DJIeKTPOHHbIE
TEM NpOrpaMmabl Bce Konutpoabubie IIpakrnueckne (UHPpPOBBIE)
n/ ro  paGoThl padoThI o0pa3oBaTe/ibHBI
n epecypcsl
Pasnen 1.BemecTBo U XUMHYeCKHE PeaKIMHU
1.1 TloBropenue u yriayOieHue 5 1 Bu6muotexa [JOK
3HaHHUI OCHOBHBIX Pa3/IeIIOB https://m.edsoo.ru/
Kypca 8 Kimacca 7f41a636
1.2 OcHoBHBIE3aKOHOMEPHOCTHXUM 4 bubnnoreka [JOK
UYCCKUXPEaKIHi https://m.edsoo.ru/
7f41a636
1.3 DnektponuTHUecKas 8 1 1 bubnnoreka [JOK
JUCComMaIusi. XUMUYECKUE https://m.edsoo.ru/
peaKIuu B pacTBOpPax 71412636
Hroronopaszneny
17
Pa3nen 2.HemeTa/uibl M MX CO€IMHEHUS
2.1 OOmas xapakTepucTHKa 4 1 Bbu6mmoteka [JOK
XUMHYECKUX 3eMeHTOoB VIIA- https://m.edsoo.ru/
rpymibl. ['ajgoreHs 7f41a636
2.2 OOmias xapakTepucTHKa 6 bubmuoteka [IOK
XUMHYECKHX 3J1eMeHTOB VIA- https://m.edsoo.ru/
rpynmbl. Cepa 1 e€coeTuHEHUs 7412636
2.3 OOmas xapakTepucTHKa 7 1 bubmuoteka [IOK
XUMHYECKHX 3JIEMEHTOB VA- https://m.edsoo.ru/
rpynmnsl. A3oT, pocdop u ux 7f41a636
COCTMHEHUS
2.4 OOmas xapakTepuCTHKa 8 1 2 bubmmnorexka HOK
XUMHYECKHX 31eMeHTOB 1V A- https://m.edsoo.ru/
rpymIbl. YTIepo U KpeMHHHA U 7f41a636
WX COeIMHEHUs
Hroronopasaeny
25
Paznen 3.Metajuibl 1 MX COeIMHEHUS
3.1 OOmuecBoiicTBaMETAIIIIOB 4 bubnmnorexa LIOK
https://m.edsoo.ru/
7f41a636
3.2 Baxueinme METaIbl ¥ HX 16 1 2 bubmuoreka [{OK
COEIMHEHUS https://m.edsoo.ru/
7f41a636
Hroronopaszneny
20

Paznen 4. Xumusi 4 OKpyKawOIas cpeaa

4.1

BemecTBa u matepuaisl B

3

but6mmoreka [IOK



https://m.edsoo.ru/7f41a636
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JKHM3HH 4YCJIOBCKaA

https://m.edsoo.ru/
7412636

Uroronopaszneny 3

PesepBHOEBpEMS 3 bubnmoreka [JOK
https://m.edsoo.ru/
7f41a636

OBHIEE KOJIMYECTBO YACOB 68

I10 ITPOIT'PAMME



https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
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YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

Xumusa, 8 kmacc/ Tabpuenssa O.C., OctpoymoB W.I'., CnaaxoB C.A.,
AKITHOHEpHOE 00I11eCTBO «H31aTensCcTBO «IIpocBernienue»

Xumus, 9 xmacc/ Tabpuemsta O.C., OctpoymoB W.I'., CnagxoB C.A.,
AxmmonepHoe obuiectBo «M3narensctBo «IIpocBemenue»

Tabmunel: Ilepuoaudeckass cucrema xumudeckux snemerToB . .
MenneneeBa, Tabiuia paCTBOPUMOCTH, IIECKTPOXUMUYECKUHN PsiJl HAMIPSKEHUS
METAaJIOB

METOINYECKHUE MATEPHUAJIBI IS YYUTEJIA

https://iro-49.ru/wp-content/uploads/2023/04/Xvumus-6a30BbIi-yPOBEHb. -
Peanuzanus-tpedoBanuii-@I'OC-0cHOBHOT0-00111€T0-00pa30BaHUsI. -
Metoaunueckoe-niocooue-mis-yuntens.pdf

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBHI U PECYPCBI CETU
HNHTEPHET

https://educont.ru/?utm_source=eljur
https://edu.skysmart.ru/
https://resh.edu.ru/

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


https://iro-49.ru/wp-content/uploads/2023/04/Химия-базовый-уровень.-

