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IHOACHUTEJIBHAS 3AIINCKA

[IporpaMma mo XuMuUM Ha YpOBHE OCHOBHOTO 00IIIeT0 00pa30BaHMs COCTABIIEHA Ha OCHOBE TPEOOBaHMIA
K pe3ylbTaTaM OCBOCHHUS OCHOBHOH 00pa30BaTeNbHOI MpOrpaMMbl OCHOBHOTO 00mIero o0Opa3oBaHus,
npeacraBieHHbx B PI'OC OO0, a takxe Ha OCHOBe deaepalbHON pabouelt mporpaMMbl BOCIIMTAHHUS U C
y4€TOM KOHLEIIMHU MpenojaBaHusi y4eOHOro mnpeamera «XHUMHUS» B 00pa30BaTEIbHBIX OpPraHU3aAIUSIX
Poccuiickoit ®enepanuu.

[IporpamMma mo xumuM Ja€T MpEACTaBICHUE O IENsAX, OOmel cTpaTeruu OOy4YeHUs, BOCITUTAHUS U
pa3BuTHg OOydalolIUXCs CPEACTBAMHU Y4eOHOro IpeaMeTa, YCTaHaBIMBAaeT 00s3aTelIbHOE IMPEIMETHOE
coJiepKaHue, IPeyCMaTpUBAET paclpeesIeHHE €ro Mo KjJaccaM U CTPYKTYPUPOBAHUE I10 pa3jesiaM U TeEMaM
MpOorpaMMbl [0 XHWMHH, OIPEICISICT KOJUYECTBEHHBIE U KAYECTBEHHBIE XaPAKTEPUCTUKHU COACPKaAHUS,
PEKOMEH]IyEMYIO MOCIEI0BATEIbHOCTh U3YUCHHSI XUMUHU C YUETOM MEKIIPEAMETHBIX U BHYTPUIIPEIMETHBIX
CBSI3€H, TIOTUKH Y4eOHOTO Mpoliecca, BO3PACTHBIX 0COOEHHOCTENH 00YJaroIIMXCsl, OMPEeiIeT BO3MOKHOCTH
mpeaMeTa JUIsl peain3aluy TpeOoBaHM K pe3ylbTaTaM OCBOEHHUS OCHOBHOW 00pa30BaTeNbHOM MPOrpaMMBl
Ha YpOBHE OCHOBHOTO 00IIero oOpa3oBaHHWs, a TAaKKe TpeOOBaHMU K pe3yibTaTaM OOY4YEeHHs XMMHUHU Ha
YpOBHE IIeJiell M3ydeHMs] TMpeaMeTa M OCHOBHBIX BHJOB Yy4e€OHO-TIO3HABATEILHOM JIESITEIbHOCTH
00y4aroIerocs Mo OCBOCHUIO YUeOHOTO CO/Iep KaHMUS.

3HaHHEe XUMHUHU CIY>KUT OCHOBOW st (OPMHUPOBAHUS MHPOBO33PEHHUS OOYYaIOIIErocs, €ro
MPEJICTABICHAA O MAaTEpPHATbHOM EAWHCTBE MHUpPA, BAXHYIO pOJIb HWIPAOT (HOPMHPYEMBIC XUMHEH
MIPEJICTABJICHHS O B3aMMOIPEBPAICHHSIX SHEPTUU M 00 3BOJIOIUHU BEIICCTB B MPHUPOAEC, O IMYTSAX PEIICHUS
rII00aTbHBIX MPOOJIEM YCTOMYMBOTO Pa3BUTHUS YEIOBEUYECTBA — CHIPHEBOM, SHEPreTUUYECKOW, MUIIEBOW H
9KOJIOTMUECKOM 0e30MacHOCTH, MPobeM 3paBOOXPAHEHHUS.

N3ydenue xumuu:

CIOCOOCTBYET pean3aliii BO3MOKHOCTEH ISl CAMOPA3BUTHUS U (DOPMUPOBAHUS KYIbTYPHI TUIHOCTH,
e€ o01el U GyHKIIMOHATBHONU IPaMOTHOCTH;

BHOCHT BKJIaJl B (GOPMUPOBAHKE MBIIIJICHHUS K TBOPUYECKHUX CIIOCOOHOCTEH 00yJarommxcs, HaBbIKOB UX
CaMOCTOATENIbHOW  y4eOHOM JIESTENIbHOCTH, OJKCIIEPUMEHTAJIbHBIX W  HCCJIEIOBATEIbCKUX  YMEHUH,
HEOOXOIMMBIX KaK B MMOBCEIHEBHOMN )XKU3HU, TaK U B MPOPECCUOHATBHOU JIEATETLHOCTH;

3HAKOMHUT CO CHEHU(PHUKON HAYYHOTO MBIIIJICHHS, 3aKJIaJbIBa€T OCHOBBI IIEJIOCTHOTO B3rIsAga Ha
€IMHCTBO MPUPOJIBI M YEJIOBEKA, SIBISIETCS OTBETCTBEHHBIM TArloM B (JOPMUPOBAHUHU €CTECTBEHHO-HAYUHOU
IrPaMOTHOCTH O0yYaroIuXcs;

crocoOcTByeT (OPMHUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO-HAYYHBIM 3HAHUSM, K
MPHUPOJIE, K YETTOBEKY, BHOCUT CBOM BKJIAJ B 9KOJOTHYECKOe 00pa30BaHUe 00yJarOIIUXCSl.

JlanHple HampaBieHHs B OOy4eHHH XUMHUU OOECHEeUMBAIOTCS CHENU(UKON copep aHHUs y4eOHOTO
MpeAMETa, KOTOPBIM SBISETCS TMEJAarorudecKud aJanTHPOBAHHBIM OTpa)kKeHHeM 0a30BOM HAyKM XUMHH Ha
OIIPEACIIEHHOM JTalle €€ pa3BUTHSL.

Kypc xumuu Ha ypoBHE OCHOBHOTO 00111eT0 00pa30BaHusl OPHEHTUPOBAH HA OCBOCHUE 00YJArOIIIMMHUCS
CUCTEMBbI MEPBOHAYAIBHBIX TMOHATUA XWMHHU, OCHOB HEOPraHUYECKOM XMMHH M HEKOTOPBIX OTAEIbHBIX
3HAYUMBIX MTOHSATHUI OPraHUYECKON XHUMUHU.

CtpykTypa conepkaHusi MPOTPaMMBI 10 XUMUU C(hOPMHUPOBAHA HA OCHOBE CHCTEMHOTO MOJX0/1a K €&
n3yuyeHuto. CoaepkaHue CKIIAJIbIBAETCS U3 CHUCTEMbI MOHATHM O XMMHMUYECKOM JJIEMEHTE U BEIECTBE U
CUCTEMBI MOHATHH 0 XUMHUYECKON peakiuu. O0e 3TH CUCTEMBI CTPYKTYPHO OPTraHU30BaHBI MO MPUHITUITY
MOCJIEIOBATEILHOTO PA3BUTHS 3HAHWN Ha OCHOBE TEOPETHUYECKUX MPEICTABIICHUN PA3HOTO YPOBHSI:

— aTOMHO-MOJICKYJIIPHOTO YUYE€HHS KaK OCHOBBI BCETO €CTECTBO3HAHMUS;

— Ilepuonuueckoro 3akoHa J[. 1. MenneneeBa kak OCHOBHOT'O 3aKOHA XMMHH;

— YY€HHUS O CTPOEHUU aTOMa U XUMHUYECKOU CBS3H;

— MpEeCTaBIEHUHN 00 AIIEKTPOIUTHYECKON AUCCOIMAIIH BEIIECTB B PACTBOPAX.

Teopernueckne 3HaAHUS PACCMATPUBAIOTCS HA OCHOBE AIMIUPHUYECKU TOJYYCHHBIX M OCMBICICHHBIX
(hakTOB, Pa3BUBAIOTCS MOCIEIOBATEIHFHO OT OJTHOTO YPOBHS K JIPYTrOMY, BBITIOJHSS (PYHKITUU OOBSICHEHUS U



MIPOTHO3UPOBAHUSI CBOMCTB, CTPOEHUS W BO3MOXKHOCTEH NPAKTHUYECKOrO NPUMEHEHHS U MOJy4YEeHHUS
M3Yy4aeMbIX BEILECTB.

OcBoeHme MporpaMmbl IO XMMHH CIOCOOCTBYET (POPMHUPOBAHHUIO MPEACTABICHUS O XUMHUYECKOU
COCTAaBJIAIOLICH HAYYHOM KapTUHBI MHUpPA B JIOTHUKE €€ CUCTEMHOW MPUPOJbI, HEHHOCTHOIO OTHOILIEHUS K
HAayYHOMY 3HAHUIO U METOJaM IO3HaHUs B Hayke. M3ydeHne XUMHUM IPOUCXOAUT C MPUBJICYECHUEM 3HAHUN
W3 paHee M3yYeHHBIX Y4eOHBIX MpeaMeToB: «Okpyxarommui Mupy», «buomorus. 5—7 xkimacce» u «Pusnka. 7
KJIacC».

[Ipy M3ydeHNH XUMHUH MIPOUCXOIUT (POPMHUPOBAHUE 3HAHUN OCHOB XMMHYECKOW HayKH Kak o0jacTu
COBPEMEHHOI0 €CTECTBO3HAHUS, MPAKTHUYECKON IEeSATENIbHOCTH 4YejOBeKa M KaK OJHOTO0 M3 KOMIIOHEHTOB
MHUPOBOH KYyJbTYpHhl. 3a7adya y4eOHOTO MpeaAMeTa COCTOUT B (JOPMUPOBAHUU CHUCTEMbI XMMHUECKUX 3HAHHM
— BaXHEHmUX (AKTOB, TMOHATUH, 3aKOHOB M TEOPETUUYECKUX MOJOKEHUU, NOCTYMHBIX 0000IIeHUI
MHPOBO33PEHUYECKOT0 XapakTepa, fA3blKa HAayKd, B IMPUOOIIEHMM K HAy4YHBbIM METOJAM II03HAHUA IpU
M3YYEHHUU BEUIECTB U XMMUYECKUX peakuui, B (OpMUPOBAHUM U PA3BUTHH [O3HABATEIbHBIX YMEHHUH U UX
MPUMEHEHUH B y4eOHO-TIO3HABATENIbHOM M yueOHO-MCCIIEeOBATENLCKON /1eATEeIbHOCTH, OCBOCHUH IPaBUII
0e301macHOT0 O0paIeHHS ¢ BEIIECTBAMH B IIOBCEHEBHOM KU3HHU.

[Ipu m3ydeHNH XMMHH Ha YpPOBHE OCHOBHOTIO OOIIEro oOpa30BaHUS Ba)KHOE 3HAYCHHE MPUOOpENH
TaKHe LeH, KaK:

— (QopMuUpOBaHHWE HHTEJUIEKTYAIbHO Ppa3BUTOM JIMYHOCTH, TOTOBOM K camMooOpa3oBaHMUIO,
COTPY/IHUYECTBY, CaMOCTOSTEIHHOMY NPHUHATHIO PEIICHWH, CIIOCOOHOH ananTHpOBaThCS K OBICTPO
MEHSIOLUMCS YCIIOBUSIM KU3HU;

— HampaBJICHHOCTh OOyUYEHUSI Ha CHUCTEMaTHYeCKOe MPUOOIIeHUE 00yJaroMXCcs K CaMOCTOATEIbHON
MO3HABATENBHON JESITeNbHOCTH, HAYYHBIM METOAAaM IO3HAHUS, (POPMHUPYIOIIMM MOTHBAIMIO U Pa3BUTHE
CIIOCOOHOCTEH K XMMHUHU;

— obecrieueHre yCIOBUH, CIIOCOOCTBYIOIIMX MPHOOPETEHUIO 00YJAIOIIUMUCS OTBITA Pa3HOOOpa3HOM
NeSITeNIbHOCTH, TIO3HAHMSI U CAaMOIIO3HAHUS, KJIIOUEBBIX HABBIKOB (KJIFOUEBBIX KOMIIETEHIIMI), MMEIOIIUX
YHHUBEPCAITbHOE 3HAYCHHE IS PA3JIMYHbBIX BUJOB JIESTEIbHOCTH;

— (opmupoBanue o0me (HyHKIHMOHATFHOW M €CTEeCTBEHHO-HAyYHONW TPAMOTHOCTH, B TOM YHCIIE
YMEHHM 0OBSACHATH U OLIEHUBATB SIBJICHUS OKPYKAIOILIEr0 MUPA, UCIIOJIB3YS 3HAHUS U OTIBIT, OJyYEHHbIE IPU
M3YyYEHUH XUMUH, TPUMEHSTb UX MIPU peIIeHUH TpoOIeM B TOBCETHEBHOM KU3HU U TPYIOBOH IESATEILHOCTH;

— (hopMupoBaHHEe y 00yJaOLINXCS TYMAaHUCTUYECKUX OTHOILIEHHH, TOHUMAaHUS IEHHOCTH XUMHUYECKUX
3HaHUU JUIsl BBIPAOOTKU SKOJIOTMUYECKHU LIeJeco00pa3HOTo MOBENEHUS B ObITY U TPYAOBOH JEATEIbHOCTU B
LEJSIX COXPAHEHUSI CBOETO 3/I0POBBS M OKPYXKAIOLIEH MPUPOJTHON Cpeibl;

— pa3BUTHE MOTUBAIMM K O0YUYEHHUIO, CHOCOOHOCTEH K CAMOKOHTPOJIIO M CAMOBOCITUTAHUIO HA OCHOBE
YCBOEGHHMSI 00I11€YeNIOBEYECKUX [IEHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BbIOOpY IPOGMIIS 1 HAPaBIEHHOCTH
JalbHENIIero 00y4yeHusl.

O0111ee uncIo YacoB, OTBEAEHHBIX JIJIS U3YUYEHUSI XUMHUH Ha YPOBHE OCHOBHOI'O 001Iero ooOpa3oBaHus,
cocrasisteT 136 yacoB: B 8 kiacce — 68 vacos (2 yaca B Hezien), B 9 kiacce — 68 yacos (2 yaca B HEJIEIO).



COJAEPKAHUE OBYYEHUA

8 KUIIACC

IlepBoHaYa/IbHbIE XMMUYECKHE TOHATHSA

[Ipeamer xumuu. Posb XuMuM B KHM3HU 4YelloBeKa. XHMMHS B CHCTEME HayK. leina M BeLIECTBa.
@duznuecKkre CBOMCTBA BEIIECTB. ArperaTHoe COCTOsiHUE BewecTB. [[oHATHE 0 METO1aX MMO3HAHUS B XUMUHU.
Uuctsie BemecTBa u cMecu. CriocoObl pa3iesieHus: CMECe.

ATOMBI M MOJEKYJbl. XUMHYECKUE 3JIeMEHTbl. CHMBOJIBI XUMHUYECKUX 3JieMeHTOB. [Ipocteie u
CJIOXKHBIE BEIeCTBa. ATOMHO-MOJIEKYJIIPHOE yYEHUE.

Xumunyeckas ¢popmyna. BaneHTHOCTP aTOMOB XMMHUYECKHX 3J€MEHTOB. 3aKOH MOCTOSHCTBA COCTaBa
BemlecTB. OtTHOcuTenbHash atoMmHass wmacca. OTHOcHUTENbHAas MOJICKYJIsipHas Macca. MaccoBas 1oJis
XMMHYECKOTO 3JIEMEHTA B COCIMHECHUU.

KonmnuectBo BemiectBa. Monb. MonsipHas Macca. B3anMOCBsI3p KOJIMYECTBA, MacChl M YHCIA
CTPYKTYPHBIX €IMHHUII BeulecTBa. Pacy€rsl o Gpopmynam XuMUYECKHX COCTUHEHUI.

dusnuecKre U XUMUYECKUE SBJICHUSA. XUMUYECKas peaklys U €€ MpU3HAKU. 3aKOH COXPAHEHHS MacChl
BelecTB. XWMHYECKHe ypaBHeHHs. Kimaccudukamusi XUMHAYECKUX peaKnuid (COCIUHEHUS, PA3JIOKCHUS,
3aMeIIeHHs, OOMEHa).

Xumuueckuii 3xcnepumenm:

3HAKOMCTBO C XMMHUYECKON MOCYAON, MPaBWIaMH padOTHI B JJA0OpaTOpUH U pUEMaMU OOpaIleHHs ¢
1abopaTOpHBEIM 000PYIOBAHHEM, M3yUeHUE W ONMUCAaHUE (DPU3MYECKUX CBOWCTB OOpPa3IOB HEOPTAHUUICCKUX
BelIEeCTB, HAaOMoIeHne pu3nUYecKuX (TUIaBIeHUE BOCKA, TasiHUE JIbJa, PACTUPAHKE caxapa B CTyIKe, KUTICHUE
Y KOHJICHCAIUS BOJIbI) U XUMHUUYECKUX (TOPEHUE CBEUH, MPOKATMBAHHE METHOW MTPOBOJIOKH, B3aUMOCHCTBIE
Mela C KHCJIOTOW) SIBJICHWH, HAOIOJICHUE W ONKMCAHHWE IMPU3HAKOB IMPOTCKAHMS XUMHUYECKUX pPEaKIIHid
(pasmosxeHue caxapa, B3auMOJICHCTBUE CEPHOUM KUCIIOTHI C XJIOPHIOM Oapusi, pa3ioKeHUe THIPOKCHIA MEIN
(1) mpu HarpeBaHnuu, B3aUMOICHCTBHIE XKese3a ¢ pacTBopom cosd Meau (1), u3yuenne crnoco6oB passeneHus
CMeceii: ¢ TOMOIIbI0 MarHuTa, (PUILTPOBAHUE, BHIIAPUBAHUE, TUCTUILIALUSA, XpoMaTorpadus, MpoBeIeHue
OUYMCTKHU TTOBAPEHHOM COJIM, HAOJIO/IEHUE U ONTMCAHUE PE3YJILTATOB MPOBEJCHUS OMBITA, UJUTFOCTPUPYIOLIETO
3aKOH COXPaHEHUsI MACChl, CO3/IaHUE MOJIEJICH MOJIEKYJ (ITapOCTEP KHEBBIX ).

Baskneiimue npeacraBuTe I HEOPraHUYECKUX BellecTB

Bo3nyx — cMech razoB. CocraB Bo3nyxa. Kucnopoa — snemeHT U npoctoe BemecTBo. Haxoxnenue
KHCIIOpO/ia B MpHUpoje, pU3nUecKre U XUMHUecKHe cBoiicTBa (peakuuu ropenus). Oxcuasl. [IpumeHenue
kucioposia. CriocoObl MOMyUYeHHs] KUCIIOPO/ia B JIA0OPATOPUU U MPOMBIIIIEHHOCTH. KpyroBopoT kuciopoaa
B nipupoe. O30H — aTOTPONHAS MOAU(PHUKAIUS KUCIOPOA.

TemnoBoii 3 pekT XuMUIeCKON peakIui, TEPMOXUMHYECKHE YPAaBHEHHUS, YK30- U DHIOTEPMUUYECKUE
peakuuu. TOMIMBO: Yrojib U METaH. 3arpsi3HEHUE BO3/yXa, YCUJICHHE MapHUKOBOTO 3¢ (deKTa, pa3pylieHue
030HOBOTO CJIOSI.

Bogopon — snemeHT u mpocroe BemlecTBo. HaxokaeHue Boaopoja B mpupone, (QpU3MYecKHe u
XUMHUYECKHE CBOICTBA, MPUMEHEHHE, CIIOCOObI momydeHus. KucnoTsl u conu.

Mossipablit 00bE€M ra3oB. Pacy€Thl 10 XUMHUYECKUM ypaBHEHUSIM.

®dusnyeckne cBoiicTBa BoAbl. Boga kak pactBoputens. PacTBopsl. HackllieHHbIE M HEHACHIIIEHHBIE
pacTBOpbl. PacTBOpUMOCTH BELIECTB B BoJie. MaccoBas J10Jis BEIIECTBA B pacTBOpe. XUMHUUYECKHUE CBOWCTBA
BoJbl. OcHOBaHMs. Poiib pacTBOPOB B MPUPOJE UM B KU3HU dYesoBeka. KpyroBopoT BOAbl B IPHUPOJE.
3arpsi3HeHUE MPUPOAHBIX BOJI. OXpaHa U OYMCTKA IPUPOIHBIX BOJ.

Knaccudukamms HEOPTaHUYECKUX COCTUHEHU. OKcHIEL. Knaccudukamms OKCHJIOB:
coneoOpa3ymiue (OCHOBHBIE, KUCIOTHEIE, aM(oTepHbIe) U HecoleoOpa3yromme. HoMeHKIaTypa OKCHUIOB.
DU3NYECKUE U XUMUYECKUE CBOKMCTBA OKCUAOB. [1omyuenne okcuIoB.

OcnoBanusa. Kimaccudukanusi ocHOBaHMIA: MIETOYM M HEPACTBOPUMEIE OCHOBaHUsS. HomeHkmaTypa
OCHOBaHMI. PU3NYECKHE U XUMUYECKHE CBOMCTBA OCHOBaHUM. [losrydyeHrne ocCHOBaHUH.



Kucnorel. Knaccudukamus kucinor. Homenknarypa kucior. @u3nyeckne ¥ XUMHYECKHE CBOMCTBA
kuciaot. P aktuBHoctu metauioB H. H. bekerosa. [lonyyenue Kuciort.

Comu. Homenknarypa coneil. @u3nuecknue 1 XuMudeckue cBoiictsa coseil. [lonmydyenue coneit.

I'enernueckas cBSA3b MEXAY KJacCaMHM HEOPraHUYECKUX COCTUHEHUM.

Xumuueckuii IKcnepumenm:

KaueCTBEHHOE OMpENeIeHHE COAepXKaHUs KHUCIOpoJa B BO3AyXe, MOJy4deHHe, coOupaHue,
pacro3HaBaHHE U M3YYEHHUE CBOMCTB KHCIOpOJa, HAaOII0AeHNE B3aMMOACHCTBHS BELIECTB C KUCIOPOJIOM U
YCIIOBHSI BO3HMKHOBEHHMSI M TPEKpALICHUs TOpeHus (mokapa), 0O3HAKOMJIEHHE ¢ 00pasliaMd OKCHUIOB U
OIHMCaHUE UX CBOICTB, MOJy4eHHE, COOUpaHUE, pacllO3HABAaHUE U M3yYEHHE CBOMCTB BOAOpoAa (ropeHue),
B3auMojieiicTBue Bojopona ¢ okcuaoM wmeau (Il) (BO3MOXKHO HCIONB30BaHHE BHICOMATEPHUATIOB),
HabroieHne 00pa3lioB BEIIECTB KOJIMUECTBOM | MOJIb, HcCIeI0oBaHNE 0COOEHHOCTEH pacTBOPEHUS BEILIECTB
C Pa3JIMYHON PACTBOPUMOCTBIO, IPUTOTOBJIIEHUE PACTBOPOB C ONPEAECIEHHON MAaCCOBOM J10JIEN paCTBOPEHHOTO
BEIIECTBA, B3aWMOJEWUCTBHE BOJBl C MeTaUIaMH (HATPUEM M KalblueM) (BO3MOXHO HCIIOIb30BaHHE
BUJICOMATEPHAIIOB), UCCIIEIOBaHNE 00pa3lloB HEOPraHMUYECKUX BEIIECTB PA3IMYHBIX KJIaccoB, HAOIIOJCHHE
MU3MEHEHHUS OKPAaCcKU MHAMKATOPOB B paCTBOPAX KUCJIOT U LIEJI0YEH, U3yUYEHUE B3aUMOJICHCTBHS OKCUIA MEAU
(1) ¢ pacTtBOpoM cepHOW KHCJIOTBI, KHUCIOT C METaUlaMH, PEAaKUUi HEeUTpalu3aliu, IOJyYCHUES
HEpPacCTBOPUMBIX OCHOBAaHUM, BBITECHEHHWE OJHOTO MeETaula JPYyrdM M3 pacTBOpa COJIM, PEIICHHE
SKCIIEPUMEHTAJIbHBIX 3a/a4 110 Teme «BakHelme Kiaacchl HEOPraHUYECKUX COSAUHEHUIN.

IHepuonnuecknii 3akon u Ilepuoanueckas cucrema xumuueckux 3j1ementon JI. U. Menneseesa.
Crpoenne aroMoB. XumMnueckas cBsizb. OKHCJINTEIbHO-BOCCTAHOBUTE/IbHbIE PeaKINU

[IepBbie NOMBITKY KIaCCUPHUKAIIUN XUMUYECKUX AJIeMeHTOB. [IoHATHE O IpyMmax CXOAHBIX IJIEMEHTOB
(mIenovyHbIe U MIEIOYHO3EMEIbHbIE METAJLIbI, TAJIOT€HbI, HHEPTHBIE Ta3bl). DIEMEHThI, KOTOPhIE 00pa3yroT
aM(pOoTepHbIC OKCUJIBI U TUIPOKCHUJIBI.

[lepnonnueckuit 3akoH. llepuonmueckass cucrema xumuueckux sieMeHToB [l WM. Menneneesa.
Kopotkonepuoanas u ninuHHOonepuoaHas Gopmsl [lepuonndeckoii cucteMbl XuMudeckux anemeHToB /1. U.
MenpaeneeBa. [lepuonbl u rpymnmbsl. @U3HUECKUI CMBICI HOPSAIKOBOIO HOMEpPA, HOMEPOB NIEPUOJIA U TPYIIIIbI
AJIEMEHTA.

Crpoenune atomoB. CocTaB aTOMHBIX sa1ep. M3oTonbl. DnekTpoHbl. CTpoeHHE ANEKTPOHHBIX 000JI0UEK
aToMOB nepBbIx 20 xumuyeckux snemMeHToB llepuoanueckoit cuctemsl [. . MenaeneeBa. XapakTepucTrka
XMMHMUYECKOI0 dJIEMEHTA 110 €r0 MoJjoxeHuto B [lepuonuueckoii cucreme /. 1. Menneneesa.

3aKOHOMEPHOCTH HW3MEHEHHs pajuyca aTOMOB XHMHUYECKHX JJIEMEHTOB, METANIMYECKUX W
HEMETAJJIMYECKUX CBOMCTB 10 TPyIIaM U MEepUOJIaM.

3nauenue [lepuonnueckoro 3akona u [lepuoanueckoi CUCTEMbI XUMHUUYECKUX 3JIEMEHTOB JIJIs pa3BUTHUSA
Hayku U npaktuku. JI. M. Menzenees — y4€HbIl U IpayKJaHUH.

Xumuueckasi cBsi3b. KoBaneHTHas (MOJsipHass M HEMOJSAPHAsi) CBs3b. JIEKTPOOTPHUIATEIHHOCTD
XUMHUYECKUX 3JIeMEHTOB. MloHHas CBS3b.

Crenenb okucineHus. OKHCIUTEIbHO-BOCCTAHOBHUTENbHBIE peakuuu. I[lpoueccsl oxucineHus u
BOCCTaHOBJIEHUS. OKUCIUTENN U BOCCTAHOBUTEIH.

Xumuueckuii IKCnepumenm:

U3y4YeHHe 00pa3lioB BELIECTB METAUIOB M HEMETAJUIOB, B3aUMOJIEHCTBHE TUIPOKCHIA I[MHKA C
pacTBOpaMHM KHUCJIOT M UIEJNOYEH, MPOBEACHUE OMBITOB, WUIIOCTPUPYIOUIUX MPUMEPHI OKUCIUTEIBHO-
BOCCTAHOBUTEIBHBIX pEaKlMii (rOpeHre, peakluu pa3aoKeHUsl, COSAUHEHUS ).

Meostcnpeomemnuwie ceasu

Peanmu3anuss MeXIpeaMETHBIX CBS3€M NpPH M3YYEHMM XMMHH B 8 KJIAacC€ OCYIIECTBISIETCA 4epes
MCIOJIb30BaHUE KaK OOIINX €CTeCTBEHHO-HAYYHBIX MTOHITHIA, TAK ¥ TOHITHH, SIBISIFOIIMXCS CHCTEMHBIMH JJIS
OTJIETIbHBIX MPEIMETOB €CTECTBEHHO-HAYYHOT'O ITUKJIA.

OO0mue ecTeCTBEHHO-HAy4YHbIE MOHATHUSA: HAY4HbIN (DakT, runoresa, TEOpHsl, 3aKOH, aHAJIU3, CUHTES,
KJaccupUKalus, NEpPUOAUYHOCTb, HAOIIOJEHUE, SKCIIEPUMEHT, MOJAEIUPOBAHUE, H3MEPEHUE, MOJEIb,
SIBJICHUE.



®duszuka: mMatepusi, aToM, SJIEKTPOH, MPOTOH, HEMUTPOH, MOH, HYKIWJ, HU30TOMBI, PaJAHOaKTUBHOCTD,
MOJIEKYJa, DSJIEKTPUYECKU 3apsii, BEIIeCTBO, Tello, O0BbEM, arperarHoe COCTOSHUE BEIEeCcTBa, ras,
(bu3nUYecKre BeTMYNHBI, €AMHUIIBI H3MEPEHUS, KOCMOC, TUIaHEThI, 3BE3/161, COITHIIE.

buonorus: porocunres, qpixanue, ouochepa.

I'eorpacdus: armocdepa, ruapocdepa, MUHEPaAJIbl, TOPHBIE TOPOAbI, TOJE3HBIE HCKOMIaeMble, TOILIHBO,
BOJIHBIE PECYPCHI.

9 KJIACC

BemecTBo M XuMH4ecKasi peakius

[Tepuonuueckuii 3akoH. Ilepuomuueckas cucrema xumuueckux ssemeHToB J[. M. Menpgeneena.
Crtpoenune aToMOB. 3aKOHOMEPHOCTH B U3MEHEHUH CBOMCTB XMMHUECKUX JIEMEHTOB IEPBBIX TPEX MEPUOIOB,
KaJIusl, KaJdblUsl U UX COSJUHEHUN B COOTBETCTBHUHM C IMOJIOKEHUEM 3JIEMEHTOB B [lepuonnueckoit cucreme u
CTPOCHUEM UX aTOMOB.

CrtpoeHue BemiecTBa: BHJbI XUMHUYECKOW CBA3U. THIIBI KPUCTANIMYECKUX PEIIETOK, 3aBUCUMOCTD
CBOMCTB BEI[ECTBA OT THMA KPUCTAIIINYECKON PEIIETKY U BUAA XUMHUYECKON CBS3H.

Knaccudpukanus ¥ HOMEHKIATypa HEOPTraHMYECKHX BEIIeCTB. XHWMHUYECKHE CBONCTBA BEIIECTB,
OTHOCAIIIUXCS K PA3IMYHBIM KJIacCaM HEOPTaHMYECKUX COCIMHEHUN, TeHETHYECKasi CBA3b HEOPTaHWYECKUX
BEIIECTB.

Knaccudukanus XuMu4ecKuxX peakiuii o pa3ITuYHbIM IPU3HAKaM (110 YUCIY U COCTaBYy Y4aCTBYIOLIUX
B PEAKITUH BEIIECTB, 110 TETUIOBOMY 3P PEKTY, IO U3MCHEHHIO CTEIICHEH OKUCIICHHSI XUMUYIECKIX DJIEMEHTOB,
Mo 00paTUMOCTH, IO YYACTUIO KaTanu3aTopa). DK30- M JHIAOTEPMHUYECKUE PEAKIHU, TEPMOXUMHUICCKHEC
ypaBHEHHUS.

[TonsiTre o ckopocTH xuMudeckoil peakuuu. [lonarue 06 0OpaTUMBIX U HEOOPATUMBIX XUMHYECKHX
peakuusx. [loHsATHE O TOMOTEHHBIX W TeTepOreHHbIX peaknusx. [lonstue o karanuze. Ilonarue o
XUMUYECKOM paBHOBeCHHU. DakKTOpbl, BIMUSIONIME HA CKOPOCTh XHUMHYECKON pEaKIUu M IOJO0KEHUE
XUMHYECKOTO PABHOBECHSI.

OKHCIUTENHEHO-BOCCTAHOBUTEIHHBIC peaxium, AIIEKTPOHHBIN OanaHc OKHUCJIUTEIHHO-
BOCCTAHOBUTENBHON peakuuu. COCTaBICHHUE YpaBHEHUN OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIHHN C
HCIIOJIb30BAaHUEM METO/Ia DJIEKTPOHHOTO OasiaHca.

Teopus >3JEKTPOIUTUYECKONW TUCCOIMALMU. DJIEKTPOJUTHI M HEAIEKTPOIUTHL. KaTHOHBI, aHMOHBI.
MexaHu3M JuCCOIMalU BEIIECTB C Pa3jIM4YHBIMU BHUJIAMU XUMHYECKON cBsi3U. CTENeHb AUCCOLMAIINU.
CusibHBIE U ClTa0bIe DJIEKTPOJIUTHI.

Peaxiiuu nonHoro o6mMeHa. Y clioBUs MPOTEKAHUS PEAKIIM HOHHOTO 0OMEHa, TTOJTHBIE U COKPAIIEHHBIC
WOHHBIE YypaBHeHHs peakiuil. CBOWCTBa KHCIOT, OCHOBaHMI U colieil B CBeTe IMpeAcTaBIeHUl 00
ANEKTPOJUTUYECKOHN Auccounanuu. KauecTBeHHbIe peakiini Ha HOHBI. [loHATHE O THApONIN3E CoMel.

Xumuueckuii IKcnepumenm:

03HAKOMJICHHE C MOJEISIMH KPUCTANTHYECKUX PEHIETOK HEOPTaHHMYECKUX BEIIECTB — METAIJIOB U
HeMeTalsioB (TpaduTa W anmasza), CIOXKHBIX BeEHIECTB (XJIOpUIa HATpHs), UCCIEIOBAaHHE 3aBHUCUMOCTH
CKOPOCTH XMMHUYECKOM PEeaKINK OT BO3ACUCTBUS Pa3TUYHBIX (DAaKTOPOB, UCCIIETOBAHHE IIEKTPOIPOBOTHOCTH
PacTBOPOB BEIIECTB, IPOIIECcCa AUCCOMAIIMN KUCIIOT, IMIeJouel U coieil (BO3MOXKHO UCTIOIb30BAHUE BUJIEO
MaTepHuajioB), MPOBEICHUE OMBITOB, WLTIOCTPUPYIOMIMX MPHU3HAKH MPOTEKAHUS PEaKIMidA MOHHOTO OOMEHa
(oOpa3oBaHue ocajKa, BBIACICHHWE Ta3a, OOpa30BaHHWE BOJBI), OIMBITOB, WLTIOCTPUPYIOIIUX MPUMEPHI
OKHUCIIUTENBHO-BOCCTAHOBUTEIBHBIX peaKIUil (TOpeHue, peaKkiiiy pa3iokKeHUs, COeIMHEHUS ), pACTIO3HABAHUE
HEOPTraHUYECKNX BEIIECTB C IMOMOIIBI0 KaYeCTBEHHBIX PEAKIMl HAa WOHBI, PEIICHHUE IKCIIEPUMEHTATbHBIX
3a/ad.

HeMeTa/uibl M UX COeIMHEHUS

OOmiass xapakTtepucTuka rajaoreHoB. (OCOOCHHOCTH CTPOCHHS aTOMOB, XapaKTepHbIE CTEICHH
okucnenusi. CtpoeHne u GU3NIECKHUE CBOMCTBA MPOCTHIX BEIIECTB — TaJIOTEHOB. XMMUYECKHE CBOMCTBA HA
nmpuMepe xjopa (B3aMMOJICHCTBHE C METaIlaMH, HEeMeTallaMH, Ienodamu). Xijopooaopon. CoistHast



KHCJI0Ta, XMMUYECKHE CBOWCTBA, TOJyYeHHE, TpUMeHeHue. JlelicTBUE XJ10pa 1 XJIOpOBOJOPOJa HA OPraHU3M
4esoBeka. BaxkHelme XI0puIbl U UX HaXOKACHUE B IPUPOJIE.

OOmast xapaktepucTtuka 37eMeHTOB VIA-rpynmnsl. OCOOCHHOCTH CTPOEHHUS aTOMOB, XapaKTEpHBIE
crerieHn okucieHus. CrtpoeHune W (pu3MyYecKHe CBOMCTBA NPOCTHIX BELIECTB — KHUCIOPOJA U CEpHI.
AnnotponHsle MOJU(PUKALMKA KUCIOPOAA U cepbl. XUMHUUECKUEe CBOWCTBaA cepbl. CepoBOAOPO/, CTPOCHHUE,
¢usnyeckue U xuMudeckue cBoicTtBa. OKCHIBI cepbl Kak MPEICTaBUTEIM KUCIOTHBIX OKcHI0B. CepHas
KHCIOTa, (U3MYECKHEe M XHMHYECKHe CBoWcTBa (oOmMe Kak TpPEeACTAaBUTENs Kiacca KHCIOT H
cnenupuyeckne). XMMUUECKUE PEaKnH, JISKAIINe B OCHOBE MPOMBIIIJICHHOTO CIIOC00a MOTyYeHHs CEPHOM
kuciotsl. [Ipumenenne cepHoit kuciaotsl. Conu cepHON KUCIOThI, KAUECTBEHHAs! peakliys Ha Cylb(aT-HuoH.
Haxoxnenue ceppl M €€ coeiMHeHMH B npupoae. XHUMHUYECKOE 3arps3HEHHE OKpYXKarolled cpebl
COCMHEHUSIMH cepbl (KUCIOTHBIE JOXIW, 3arpsA3HEHHE BO3AyXa M BOJOEMOB), CIIOCOOBI €ro
MPEJOTBPALICHHUS.

OOmast xapakrepuctuka 31eMeHTOB VA-rpynnbl. OcOOEHHOCTH CTPOEHUS aTOMOB, XapaKTepHbIE
CTEINEHH OKHUCIIEHUsI. A30T, paclipoCTpaHEHHE B IPUPOJE, PU3NUECKUE U XUMHUUYecKkHe cBolicTBa. Kpyrosopor
a3ora B mpupoje. AMMHAK, ero (U3NUYECKUe U XUMHUYECKHE CBOICTBA, moiyuyeHue U npumeHenune. Conu
aMMOHUSI, MX (PU3NIECKHE U XUMHUYECKIE CBOMCTBA, MpUMeHeHHe. KauecTBeHHas peakiys Ha HOHbI aMMOHHSL.
A3oTHas KHc0Ta, e€ MnojlydyeHue, pu3nyeckre U XuMUYeckre CBOMCTBa (00IIMe Kak IpeAcTaBuTe s Kiacca
KUCIOT U crneuudpuyeckue). lMcrnonb3oBaHue HUTPATOB M cosieil aMMOHMsI B KadeCTBE MMHEPAJIbHBIX
ynoOpeHuii. XUMHUYECKOE 3arpsi3HCHUE OKPYKAIOIIEH Cpeapl COCTUHEHHSAMH a30Ta (KHCIOTHBIE JTOXKIIH,
3arpsi3HEHUE BO3]yXa, MOYBBI U BOJ0EMOB). Docdop, ammorponHbie Moaudukanuu Gocdopa, puzndeckne u
xumuueckue coiictBa. Oxcua docdopa (V) u dpochopnas kucnora, puandeckue 1 XUMUIECKHE CBOICTBA,
nony4yenue. Mcnonbs3zoBanue ¢pocdaroB B kKauecTBe MUHEPAIBHBIX Y100pEHUH.

OOmas xapakrepuctuka 3meMeHTOB |V A-rpynmbl. OCOOCHHOCTH CTPOCHHUS aTOMOB, XapaKTEPHBIC
CTEIIEHU OKUCIICHUA. YTJIEpOJ, alJIOTPONHbIE MOAU(PUKALIMY, PACIPOCTPaHEHUE B NMPUPOJE, (pusnueckue u
XUMHYeckue cBoicTBa. Ancopouus. Kpyrosopor yrieposa B npupone. Okcuipl yriaepona, ux pusndeckue u
XMMUYECKHE CBOMCTBA, JEHCTBHE Ha >KUBBIE OpPraHU3Mbl, IOJIYYEHHE WU NPUMEHEHHUE. DKOJIOTHYECKue
poOJIeMEI, CBSI3aHHBIE ¢ OKCUAOM yriepoaa (1V), rumoresa rino6abHOTO MOTEIICHUS KIIMMaTa, TApHUKOBBIHA
a¢dekT. YronbHast KUCIOTa U €€ COH, X (PU3NYECKHE U XMMHUYECKHE CBOMCTBA, OJyYeHUE U IPUMEHEHHE.
KayecTtBeHHast peakuuss Ha KapOoHar-uoHbl. lcmonb3oBanume kapOoHAaTOB B OBITY, MEIUIIMHE,
MPOMBIIIIEHHOCTH U CEITbCKOM XO3SHCTBE.

[lepBoHaYaIEHBIEC TOHITHS 00 OPraHMYECKUX BEUIECTBAX KaK O COSAMHEHUX yriepoaa (MeTaH, STaH,
STHWJIEH, alleTHJIEH, ITaHOJ, TIUIEpUH, YKCyCHas KucioTa). [IpupoaHble HCTOYHUKHN YIIIEBOAOPOJOB (Yrodb,
NPUPOJHBIN Ta3, He(Th), NPOAYKTH HUX HepepaboTku (OEH3MH), UX POJIb B OBITY U NPOMBIIUIEHHOCTH.
[ToHATHE O OMOJIOrMYECKH Ba)KHBIX BEIECTBAX: XKHUpax, Oeskax, yrieBoAax — M UX POJIM B KU3HU YEIOBEKa.
MarepuanbHOE €TMHCTBO OPTaHHYECKUX U HEOPTAaHUIECKUX COCAMHEHUM.

KpemHunid, ero ¢pusndeckre 1 XUMUYECKHE CBOMCTBA, TTOTy4YeHue U puMeHeHne. COeIMHEHUS] KPEMHUS
B npupozae. OOmue npencraBieHuss o6 oxkcuae kpemuus (IV) m xpemHueBoil kucnorte. CHIMKAThl, UX
HCIOJIb30BaHUE B OBITY, B MPOMBINUIEHHOCTH. BaxkHeine cTpouTenbHble MaTepuaibl: KepaMuKa, CTEKIIO,
LIEMEHT, OeToH, Xkeye300eToH. [Ipoliembl 0e30macHOro MCHOJIB30BAaHUS CTPOUTEIBHBIX MaTEpHUaJIOB B
MMOBCEIHEBHOM KU3HH.

Xumuueckuii IKcnepumenm:

u3yuyeHue oOpa3lloB HEOPraHWYECKUX BEIIEeCTB, CBOWCTB COJITHOW KHUCIOTBI, IPOBEICHHE
Ka4eCTBEHHBIX PEaKIfil Ha XJIOPUI-UOHBI H HAOIOICHNE IPU3HAKOB UX MPOTEKAHMS, OTIBITHI, OTPAXKAIOIINE
du3nveckne W XUMHUYECKHE CBOWCTBA TaJOrCHOB W WX COCAMHEHWH (BO3MOXKHO WCIIOJIb30BaHHE
BUJICOMATEPHAJIOB), O3HAKOMJIEHHE C oOpa3lamu XJOpPUIOB (TaJOreHH]IOB), O3HAKOMIIEHHE C oOpa3namu
ceppl M €€ COEAMHEHUSMH (BO3MOXXKHO HCIOJb30BAHUE BHJEOMATEpHAloB), HAOIIOJCHUE Ipolecca
oOyTriIMBaHMs caxapa MoJi IeHCTBUEM KOHIIEHTPUPOBAHHOMN CEPHOM KUCIIOThI, U3yUYE€HUE XUMHUUYECKUX CBONCTB
pa30aBiIeHHON CEpHOI KHUCIIOTHI, MPOBEACHNE KAaueCTBEHHOH peakluuu Ha Cyiab(haT-uOH U HaOIIoAeHHE
Mpu3HaKa e€ MpoTeKaHus, O3HAKOMIJIEHHE ¢ (PU3MYECKUMHU CBOMCTBaMH a30Ta, (pochopa u UX COeqUHEHUH



(BO3MOHO MCITOJIB30BaHNE BUICOMATEPHUAIIOB), 00pa3IiaMu a30THBIX U (pochOopHBIX y10OpeHuid, IOTyIeHHE,
coOupaHue, pacrmo3HaBaHWE W W3YYCHHE CBOMCTB aMMHaKa, MPOBEJCHHWE KAaUYECTBEHHBIX PEAKIMH Ha HOH
amMmMoHus U (ochaT-HOH U U3YyYEeHHE NMPHU3HAKOB MX MPOTEKAHUS, B3aHMMOJCHCTBHE KOHIICHTPHPOBAHHON
aQ30THOM KHCIOTBI C MeAbl0 (BO3MOXKHO HCIIOJb30BAHUE BHUICOMATEPUAJTIOB), HM3YyYECHHE Mojenei
KPUCTAJUTMYECKUX PEImETOK anMasza, Tpadura, QyuiepeHa, O3HAKOMJIEHHE C MPOIECCOM aJCcOpOIuu
pPacTBOPEHHBIX BEIECTB aKTUBHUPOBAHHBIM YIJIEM M YCTPOMCTBOM IPOTHBOTAa3a, IMOJyUYCHHE, COOMpaHHE,
pacrno3HaBaHKE U U3YYCHHUE CBOMCTB YIJIEKHCIIOTO ra3a, MPOBEJACHIE KAaUeCTBEHHBIX PEAKIIMi Ha KapOoHAT U
CHWIMKAT-UOHbl W HW3Y4YEHUE NPHU3HAKOB HMX IMPOTEKAHUS, O3HAKOMIICHHE C MPOJYKLUHEH CHUIMKATHOU
MPOMBIIIUICHHOCTH, PEIICHUE SKCIEPUMEHTAIbHBIX 3a7ady 1o Teme «Baxkueliine HeMeTauibl M HUX
COCIMHCHHUS».

MeTtaJuibl ¥ UX COeIMHEHUS

OOmasi XapakTepUCTUKA XUMHYECKHX 3JIEMEHTOB — METAJUIOB HAa OCHOBAaHWUU WX TOJOXKEHUS B
[Tepuonuueckoit cucreme xumuueckux sjaeMmeHToB [[. M. MengeneeBa u crpoeHus atomoB. CTpoeHue
MeTaJUI0B. MeTajuinueckasi CBA3b U METaJUIMYECKas KPUCTAUIMYECKas PeIIETKA. DJICKTPOXUMUUYECKUN Pl
HanpsHDKeHUi MetayioB. Pu3nyeckue M XMMHUYECKHEe CBoiicTBa MeraiwioB. OOmme crnocoObl MOTydeHUs
MeTaiioB. [ToHsITHE O KOPPO3UK METAIIOB, OCHOBHBIE CIIOCOOBI 3alllUThl UX OT Koppo3uu. CruiaBbl (CTalb,
YYT'yH, JIOPATIOMUHUN, OpOH3a) U MX IPUMEHEHHUE B OBITY U MPOMBIIUIEHHOCTH.

[Ilenounbie MeTamibl: moJjioxkeHue B Ilepuomnueckoit cucreme XuUMUYecKux siaementoB J[. M.
MeneneeBa, CTpOGHHE MX aTOMOB, HaxokJaeHue B mpupoze. dPusnueckne m XMMHYECKHE CBOMCTBA (Ha
npuMepe HaTpus U Kaaus). OKCUAbI U TUIPOKCUIBI HATPHs U Kanus. [[prMeHeHne menoYHbIX METAJIJIOB U UX
COETUHEHUH.

[IlesnouHO3EMENBHBIE METaJUIBl MarHui M KajiblMil: mnojoxkeHue B Ilepuonnueckod cucreme
xuMHuueckux 3nemeHToB . . MeHneneeBa, CTpo€HHE UX aTOMOB, HaXOXKJICHHE B npupoae. dusznueckue u
XUMHUYECKHUE CBOMCTBA MarHusi W Kaiblus. BakHeimme coennHEHHUs KaIbLHs (OKCUI, THAPOKCHUII, COJIH).
XKécTtrocTb BOJBI U CLIOCOOBI €€ yCTpaHEHUSI.

Amomunuii: nojoxenue B Ilepuonnueckoit cucrteme xumuueckux anemeHtoB . M. Menpeneena,
CTPOCHHE aTOMa, HaXOXKICHHE B mpupoje. Ou3ndeckne U XMMHUIECKHE CBOWCTBA alIFOMUHHS. AMQPOTEpHBIC
CBOMCTBA OKCH/IA ¥ THIPOKCH/IA AITFOMUHUS.

Kenezo: monoxenune B Ilepmonuueckoin cucreme xummuueckux snemeHtoB JI. M. Mennaeneesa,
CTPOEHHE aToMa, HaxoxkjaeHue B mnpuponae. dusnueckue M XUMUYECKHE CBOMcCTBa xkene3a. OKCUIbI,
ruapokcubl U conu xxenesa (1) u sxenesa (111), ux cocras, cBoMcTBa U MOTyUYEHUE.

Xumuueckuil Ixcnepumenm:

O3HAaKOMJIEHHE C O0pa3llaMH MEeTa/NIOB M CIUIaBOB, HMX (DU3MUECKUMHU CBOICTBAMH, H3YYCHHE
pE3yNbTaTOB KOPPO3UU METAVIOB (BO3MOXHO HCIIOJIb30BAaHHE BHJIEOMATEPUANIOB), OCOOEHHOCTEM
B3aUMOJICHCTBUSI OKCHJA KalbIUs M HATPUsA C BOJON (BO3MOXKHO HCIIOJIb30BAaHUE BHUICOMATEPUATIOB),
HCCTIEIOBAHUE CBOMCTB KECTKOW BOJIBI, MMPOIIECCa TOPEHUS JKelie3a B KUCIOpoie (BO3MOKHO HCTIOIB30BaHUE
BUJICOMATEPHAIIOB), MPU3HAKOB MTPOTEKAHUS KAYECTBEHHBIX pEeaKIIUii Ha MOHBI: MAarHUS, KaJIbI[Hs, ATFOMIHHS,
nuHka, xenesa (1) u xenesza (1), megu (I1), HaGmroeHne U omKcaHre MPOIIECCOB OKPAITMBAHUS MJIAMEHH
WOHAMHU HATpHsl, Kajdusi W Kadblus (BO3MOXXHO HCIIOJIb30BAaHHWE BHJIEOMATEPHAIIOB), HCCIIEIOBAHNE
aM(OTEPHBIX CBONCTB THAPOKCHJIA ATFOMUHUS U THAPOKCHIA IIUHKA, PEIICHUE IKCIIEPUMEHTAIbHBIX 3a/1a4
1o TeMe «BakHel1e MeTauibl U UX COSTUHEHUS .

XuMHuS M OKpYKaOLIas cpeaa

BemectBa 1 MaTepuasibl B MOBCETHEBHOM JKM3HU YEJIOBEKA. be30macHOe MCIOIb30BaHNE BEIIECTB U
XUMHUYECKUX peakiuii B ObITy. [lepBast moMoIb Mpr XUMHUYECKHUX 0JKOTaX U OTPABIICHHUSX.

XUMHYECKOE 3arpsi3HEHUE OKPYKAIOMIeH cpeabl (MpeaenbHas T0nycTUMas KOHIIEHTPALMs BEIeCTB,
nanee — [1J1K). Poxb XxuMuu B pelieHHH SKOJIOTHYECKUX TPoOIeM.

Xumuueckuii IKcnepumenm:

n3ydeHne o0pasIoB MaTeprasoB (CTEKIIO, CIUIABbI METAJIJIOB, IIOJTUMEPHBIE MaTEPHAIBI).

Meostcnpeomemnwie ceasu



Peanmm3zanys MeXNnpeIMEeTHBIX CBS3eH NPH HM3YYEHHHM XHMHHM B 9 Kilacce OCYIIECTBISIETCS 4epes
UCTIOJIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX OHSITHH, TaK U MOHATHH, SBJISFOIIMXCSI CHCTEMHBIMU JUIS
OTAENBHBIX MTPEIMETOB €CTECTBEHHO-HAYYHOT'O ITHKIIA.

OOm1re ecTeCTBEHHO-HAYYHBIC TOHSATHUS: HAYYHbIH (pakT, TUIIOTE3a, 3aKOH, TEOpHUs, aHAJIU3, CUHTE3,
KJIaccHU(pUKaLuUsA, NEPHOANYHOCTh, HAONIOJCHUE, AKCIIEPUMEHT, MOJCIHPOBAHUE, H3MEPEHHE, MOJEIb,
SIBJICHUE, TAPHUKOBBIN 3P (PEKT, TEXHOIOTHS, MaTEPUAIIBL.

@dusnka: mMarepus, aToM, JIEKTPOH, MPOTOH, HEUTPOH, MOH, HYKJIHJ, H30TOIbI, PaJlOAKTUBHOCTD,
MOJIEKYJIa, JEKTPUIECKHUH 3apsi/], TPOBOJHHUKH, TOJIYIIPOBOAHUKH, TUIIEKTPUKH, (POTOIIEMEHT, BELIECTBO,
TeNo, 00BEM, arperaTHoe COCTOSIHUE BEIECTBA, ra3, pacTBOP, PACTBOPUMOCTb, KPUCTATHYECKAs PEIIETKa,
CIIaBbl, (PM3MYECKHE BEIWYHMHBI, €AMHUIIBI U3MEPEHUS, KOCMUYECKOE MPOCTPAHCTBO, IUIAHETHI, 3BE3/BI,
Connue.

buonorusi:  ¢gorocuHTe3, ApIxaHue, Ouocdepa, HIKOCHCTEMA, MHUHEpaJbHBIE  YAOOpeHWUs,
MHKPO3JIEMEHTHI, MAKPOIJIEMEHTHI, TNTATEIILHBIC BEIIECTBA.

I'eorpadust: atmocdepa, ruapochepa, MUHEPAIIBI, TOPHBIE TIOPOJIBI, TIOJIE3HBIE HCKOIIAeMbIE, TOTLIINBO,
BOJIHBIE PECYPCHI.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUS ITPOI'PAMMBI 110 XUMHHU HA YPOBHE
OCHOBHOI'O OBHIEI'O OBPA30BAHMUA

JIMYHOCTHBIE PE3YJIBTATBI

JIndHOCTHBIE Pe3ybTaThl OCBOCHHUS POTPaMMbl OCHOBHOT'O 00111er0 00pa30BaHusl JOCTUTAIOTCS B XO/I€
oOyueHUsl XUMUHU B €IMHCTBE Y4eOHOI U BOCIIUTATEIbHON AEITEIbHOCTU B COOTBETCTBUHU C TPAAULIMOHHBIMU
POCCUICKMMH COLMOKYJIBTYPHBIMH M JIYXOBHO-HPABCTBEHHBIMH LEHHOCTSIMH, NMPHHATHIMH B OOIIECTBE
NpaBUJIaMd M HOPMaMH TIOBEACHUS W CHOCOOCTBYIOT IpOIECCaM CaMOIIO3HAHMSA, CaMOPa3BUTHS H
COLIMAIN3aUU 00yYarOINXCS.

JIM4HOCTHBIE PE3YyNbTAaThl OTPAKAIOT TOTOBHOCTh OOYYAIOIIUXCS PYKOBOJCTBOBATHCS CHUCTEMOM
MTO3UTUBHBIX [IEHHOCTHBIX OPUEHTALUN U PaCUIMpPEHUE OIbITa JEATEIbHOCTH HAa €€ OCHOBE, B TOM UHCIE B
4acTHu:

1) naTpHOTHYECKOTO BOCTIUTAHUSI:

LIEHHOCTHOTO OTHOILIEHHS K OTE€YECTBEHHOMY KYJbTYPHOMY, HCTOPHYECKOMY MU HAYYHOMY HACIEIUIO,
MOHMMAaHMsI 3HAYCHUS XWMHYECKOW HayKh B JKM3HH COBPEMEHHOIO OOIECTBA, CIIOCOOHOCTH BIAJETh
JIOCTOBEpHOM MH(POpPMAIIMEH O TIEPEIOBBIX JOCTHKEHUSIX U OTKPBITUSX MHUPOBOM M OTEYECTBEHHON XWMMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 YCTPOICTBE MHpa U OOIECTBa;

2) rpasKIaHCKOro BOCIIMTAHUS:

IIPEJICTABICHHUS] O COLMAJIBHBIX HOPMAx U IpaBUaX MEXKIUYHOCTHBIX OTHOLIEHMH B KOJUJIEKTHUBE,
KOMMYHHMKaTUBHOM KOMIIETEHTHOCTH B OOILIECTBEHHO I10JIE3HOM, y4eOHOUCCIIEJ0BATENbCKOM, TBOPUECKON U
JIPYTUX BUJAX JESTEIbHOCTH, TOTOBHOCTU K Pa3HOOOPa3HOM COBMECTHOW JEATEIBHOCTH MPHU BHIMOIHECHUH
y4eOHbBIX, TO3HABATEIbHBIX 3a/1a4, BBIMOJTHEHUN XUMUYECKHX SKCTIEPUMEHTOB, CO3/IaHUHU YUEOHBIX IPOEKTOB,
CTPEMJIEHMSI K B3aUMOIIOHUMAaHHIO ¥ B3aUMOIIOMOIIIM B IPOLIECCE 3TOM yUEOHOM AESITENbHOCTH, FTOTOBHOCTU
OLIEHHMBATh CBOE MOBEIECHUE U MOCTYIKU CBOUX TOBApHUILEH C MO3UIMM HPABCTBEHHBIX U MPABOBBIX HOPM C
y4€TOM OCO3HAHUS MOCIEICTBHI MOCTYIIKOB;

3) HEeHHOCTH HAYYHOTI'O MIO3HAHUS:

MHPOBO33PEHUYECKUE MPEJICTABICHUS] O BEIIECTBE M XMMHUYECKOM pEeaKIMH, COOTBETCTBYIOLIHUE
COBPEMEHHOMY YPOBHIO Pa3BUTHS HayKU U COCTABJISIOLIME OCHOBY JJI NMOHUMAaHMs CYIIHOCTH HAay4HOUH
KapTUHbl MHpa, MNPEJCTABICHUS 00 OCHOBHBIX 3aKOHOMEPHOCTSAX PAa3BUTHS TNPHUPOJbI, B3aUMOCBS3AX
4eJI0BEKA C MPUPOJHOU CPENlOil, O pOJI XMMHH B ITO3HAHUM ITUX 3aKOHOMEPHOCTEH;

MI03HABaTEIbHbIE MOTHBBI, HAIIPABJICHHbIE HA NIOJy4YE€HUE HOBBIX 3HAaHUM M0 XUMUHU, HEOOXOAUMBIE JISI
00BsICHEHUSI HAOIIOAAEMbIX IMPOLIECCOB U SIBJICHUH, MMO3HABATEIbHOW, MHPOPMAIIMOHHON U YMTATEIbCKOU
KyJIbTYypbl, B TOM 4YHCIE€ HaBBIKOB CAaMOCTOSATENbHOH padoThl ¢ y4eOHBIMH TEKCTaMH, CIIPABOYHOM
JUTEPaTypOH, JOCTYIHBIMH TEXHUYECKMMHU CPeACTBaMHU MH()OPMAIIMOHHBIX TEXHOJIOTHI;

UHTEpEC K OOy4YeHHI0 U TMO3HAHHIO, JII0OO3HATEIbHOCTb, TOTOBHOCTH U CIOCOOHOCTH K
caM000pa30BaHUIO, TIPOCKTHOM W  HWCCJIEAOBATEIbCKOW  JCATENHHOCTH, K OCO3HAHHOMY BBIOOPY
HaMpaBJICHHOCTU U YPOBHs 00y4eHUs B JaJIbHEHIIEM;

4) hopMHUPOBAHKS KYJIbTYPbI 310POBbSI:

OCO3HaHHE IIEHHOCTH JKW3HHM, OTBETCTBEHHOTO OTHOILIEHUS K CBOEMY 3J0pOBBIO, YCTAHOBKHM Ha
3I0pOBBIM 00pa3 >KM3HU, OCO3HAHUE TMOCIEACTBUM W HENPUSITHE BPEAHBIX IMPUBBIUEK (YNOTpeOIeHUS
aJIKOT0JIsl, HAPKOTUKOB, KypeHHs), HEOOXOJUMOCTH COOIIOIEHUS MpaBHil 0€30MaCHOCTH NpU OOpAIEHUH C
XUMUYECKMMH BEIIECTBAMHU B OBITY M peaibHON JKU3HU;

5) Tpy10BOr0 BOCIIMTAHUS

MHTEpEC K MPaKTHUYECKOMY M3YyUeHHUIO0 MpodeccHil U TpyAa pa3ndHOro poja, YBaXEHHE K TPYAY U
pe3yJibTaTaM TPyI0BOU AESITEIBHOCTH, B TOM YHCJIE HA OCHOBE IPUMEHEHMS IPEAMETHBIX 3HaHUH 110 XMMUH,
OCO3HAHHBII BBHIOOP WHAMBHUIYAIBHOM TPAeKTOPUU NPOMOJDKEHHS OOpa30BaHUS C YYETOM JIMYHOCTHBIX
WHTEPECOB M CIOCOOHOCTH K XHMHH, OOIIECTBEHHBIX HWHTEPECOB U TMOTPEOHOCTEH, YCHENTHOM
npodeccuoHaNbHOM JAEATETbHOCTH U Pa3BUTHUS HEOOXOAMMBIX YMEHHUH, TOTOBHOCTh aJalTHpPOBAThCS B
npodeccuoHanbHOM cpene;



6) 9KOJIOrHYECKOT0 BOCTIUTAHUSI:

9KOJIOTMUYECKHU 11eleco00pa3Hoe OTHOILIEHHE K MPUPOJE KaK MCTOYHUKY JKU3HHU Ha 3emiie, OCHOBE eé
CYIIECTBOBAHMSA, TOHHUMAaHUE IIEHHOCTH 3J0pOBOro M Oe3omacHoro oOpas3a »KH3HH, OTBETCTBEHHOE
OTHOIIICHHE K COOCTBEHHOMY (PM3UYECKOMY U MCUXUYECKOMY 3/I0POBBIO, OCO3HAHUE IIECHHOCTU COOJIIOICHHS
MpaBWJI 0€30MaCHOr0 MOBEIEHUs TP paboTe C BEIIECTBAMH, a TAKXKE B CUTYAIUSAX, YTPOKAIOLIUX 310POBbIO
W SKU3HH JIIOJICH;

CIOCOOHOCTH IPUMEHSTH 3HAHHS, TTOJTy4aeMble TPU U3yYSHUN XUMHH, [T PEIICHUS 3a/1a4, CBI3aHHBIX
C OKpYXKarolllel NPUPOJHOW CpEIOM, Uil NOBBIIEHUS YPOBHS HSKOJOTMYECKOW KYJIBTYpPbI, OCO3HAHUS
rJ100aTbHOrO XapakTepa 3KOJOTHYECKHX MpoOiIeM M MyTed UX pelleHHs MOCPEACTBOM METOJIOB XUMHH,
9KOJIOTMYECKOI'O0 MBIIUICHUS, YMEHUsI PYKOBOJCTBOBATHCS MM B IIO3HABATEJIbHOM, KOMMYHUKATHUBHOU H
COLIMAJIBHOM ITPAKTHKE.

METANPEAMETHBIE PE3YJIbTATDBI

B cocraBe MetanpeaMeTHBIX Pe3yIbTaTOB BBIACISIOT 3HAUUMBIE JJI1 (POPMUPOBAHUS MUPOBO33PEHUS
oOlIeHay4YHbIe MOHATHS (3aKOH, TEOpHs, NMPHUHIMI, TUHOTe3a, (akT, CUCTeMa, MPOIecC, IKCIEPUMEHT U
ApYyTroe.), KOTOPBIE UCIONB3YIOTCS B €CTECTBEHHO-HAYYHBIX YUEOHBIX MpEeaMeTax M IMO3BOJSIIOT Ha OCHOBE
3HaHUH W3 ATHX MPEeIMETOB (OPMHPOBATH TPEACTABICHUE O MEIOCTHOH HAaydyHOW KapTHHE MHUpA, H
yHHUBEpCalIbHbIE Yy4eOHbIEe [eHCTBUS (TO3HABATEIbHBIE, KOMMYHUKATHUBHbBIC, PETYISITUBHBIC), KOTOPHIC
obOecnieunBalOT (HOPMUPOBAHHE TOTOBHOCTH K CAMOCTOSITENIFHOMY IUIAHUPOBAHHIO W OCYIIECTBICHHUIO
y4eOHOH eI TETbHOCTH.

Ilo3naBaTenbHbIC YHHBepPCcAJIbHbIE YUeOHbIe NeliCTBUS

ba3oBble Jlornueckue AeicTBUA:

YMEHUS UCIOJIb30BaTh NPUEMBI JIOTUYECKOTO MBIIIJICHUSI TP OCBOEHUM 3HAHUW: PACKPBIBATh CMBICI
XUMHUYECKUX TMOHATUHN (BBLAEIATh MX XapaKTEpHbIE NMPU3HAKU, YCTaHABJIMBATh B3aUMOCBSA3b C JPYTMMHU
MOHATHUSIMH ), UCTIOJIb30BaTh MOHATHS 111 OOBSICHEHUS OT/ACIBHBIX (DaKTOB U SBJICHUI, BBIOMPATh OCHOBAHHS
U KPUTEpUU A7 Kilaccu(PUKAIMN XUMUYECKHUX BEIIECTB U XUMUUYECKUX PEaKIui, yCTaHABIUBATh IPUUUHHO-
CIIEICTBEHHBIE CBSI3M MEXAY OOBEKTAMHU H3y4Y€HUs, CTPOUTH JOTHYECKHUE PACCYKIEHUS (MHIYKTUBHBIC,
J€IyKTUBHBIE, [10 AHAJIOTUH ), JIEJIaTh BBIBOJIbI U 3aKJIIOUEHUS;

YyMEHHE TPUMEHATh B TpPOLECCe T[O3HAHUA TMOHATUS (IpeaIMETHblE W  MEeTallpeIMETHBIE),
CHUMBOJIMYECKHE (3HAKOBBIE) MOJIENH, UCIIOIb3YEMbIE B XUMHHU, TPE0OPa30BbIBATh LIMPOKO MPUMEHSEMbIE B
XMUMUU MOJIENIbHBIE TPE/ICTaBICHUS — XMMUYECKMH 3HaK (CHMMBOJI 3JIEMEHTa), XMMHUeckas (opmyna u
YpaBHEHHE XHMHUYECKOM pEaKIMH — MpH pPElIeHUH Y4eOHO-TIO3HABATENIbHBIX 3ajad, C Y4YETOM 3THUX
MOJIETIbHBIX MPE/ICTABICHUI BBISBIIATh U XapaKTEpU30BaTh CYLIECTBEHHbIE MPU3HAKH U3y4aeMbIX 00BEKTOB
— XMMHYECKHMX BEIIECTB W XHUMHMYECKHX pEaKIHi, BBIABIATH OOLIME 3aKOHOMEPHOCTH, NPHUYUHHO-
CJIEICTBEHHBIE CBS3M U IPOTUBOPEYHS B M3yUAEMBIX IPOLIECCAX U SIBICHUSX.

Ba3oBble uccienoBarenbckme 1eiCTBUS:

YMEHHE HCMOJIb30BaTh IOCTABIEHHBIE BOINPOCHI B KauyeCTBE HMHCTPYMEHTa IMO3HAHMS, a TaKXke B
Ka4yecTBE OCHOBBI JUIsl (POPMUPOBAHUS TUIOTE3BI IO MPOBEPKE MPABUIBHOCTH BBICKa3bIBAEMBIX CYKICHU;

pUOOpETEeHUE OMbITA MO MIIAHUPOBAHUIO, OPTaHU3ALUHU U TIPOBEJICHUIO YUEHUUECKUX IKCIIEPUMEHTOB,
yMeHHe HaOIoaTh 3a X0JI0M IpOolecca, CaMOCTOSTEIbHO MPOTHO3UPOBATh €r0 Pe3ysbTaT, (POPMYIHpPOBATh
00001IEeHNsT W BBIBOABI IO pe3yJabTaTaM IPOBEAEHHOIO OIbITa, HCCIEIO0BAaHUS, COCTABIATH OTYET O
NpojieTIaHHO paboTe.

Pabora ¢ undopmanmeii:

yMEHHE BbIOMpATh, AaHAJTU3UPOBATh U MHTEPIPETUPOBATH MH(GOPMAILIUIO Pa3IMYHBIX BUIOB U (opM
MIpe/ICTaBICHMS], TOJYyYaeMyl0 M3 pa3HbIX HCTOYHHKOB (HAYyYHO-TIOMYJSpHAs JINTEpaTypa XHUMHUYECKOTO
COJIepKaHusl, CIpPaBOUHBIE MOCOOMs, pecypchl MHTepHeTa), KpUTHUYECKH OLIEHWBATh MPOTHBOPEUYHMBYIO M
HE/I0CTOBEPHYIO HH(OPMAIIHIO;

YMEHHE MPUMEHATh pAa3JIMYHbIE METOJbl M 3alpochl NpH TMOUCKEe U oTOope uHPOpMauuu u
COOTBETCTBYIOIIUX JAHHBIX, HEOOXOAMMBIX JJIs1 BBINOJHEHHS Y4YeOHBIX U I[O3HABATEJIbHBIX 3a7ad
onpeAenéHHOro  TUMa, NpuoOpeTeHHe ombiTa B  00JacTH  HUCHOJIB30BaHUS  MHQPOPMAIMOHHO-



KOMMYHHMKATHUBHBIX TEXHOJIOTUM, OBJIaJIEHUE KYJIbTYpOil aKTUBHOTO UCIIOJIb30BAaHUS PA3IUYHBIX TOUCKOBBIX
CHCTEM, CaMOCTOSITENILHO BEIOMPATh ONTUMANIbHYIO GOopMy MpeicTaBiIeHHs HH()OPMALMK U UIUTIOCTPUPOBATH
pemaeMble  3amadyd  HECIOKHBIMH  CXEMaMH, JuarpaMMamMu, JpyrumMu Qopmamu Tpaduku U UX
KOMOHMHALIMSIMU,
YMEHHE HCNOJIb30BaTh U aHAJIM3UPOBATH B MpOLECCe YUYEOHOW U MCCIEI0BATENbCKON NeATeIbHOCTH
MH(OPMALIMIO O BIMSHUM IPOMBIIICHHOCTH, CEIbCKOrO XO3sIiiCTBa M TpaHCIOPTa HA COCTOSIHHE
OKpY>Karollel MPUPOJHON CPEIBL.
KoMMmyHUKaTHBHBIE YHHBePCcAIbHbIE YUeOHbIE el CTBHUS:
YMEHHS 33/1aBaTh BOIPOCHI (B X0j€ Auanora u (WiM) AUCKYCCUU) MO CYHIECTBY O0OCYKIaeMON TEMBbI,
(bopMyIUpOBaTh CBOM MPEJIOKEHHUSI OTHOCUTEIBHO BBIIOJIHEHUS MTPEIJIOKEHHON 3a/1a4H;
YMEHHSI TIPEJCTABJIATH TOJTYYCHHBIE PE3yJIbTaThl IMO3HABATEIHHOW JEATEIBHOCTH B YCTHBIX H
MUCBMEHHBIX TEKCTaxX; JeNaTh IPE3CHTAIUI0 Pe3yJbTAaTOB BBIMOJHEHUS XUMHUYECKOTO SKCIIEPUMEHTA
(J1abopaTOPHOTO OIBITA, JIAOOPATOPHOM PAOOTHI IO UCCIIEAOBAHUIO CBOWCTB BEIIECTB, YYCOHOTO MPOEKTA);
YMEHHSI Y4eOHOro COTpPYJHHUYECTBA CO CBEPCTHHUKAMH B COBMECTHOW I103HABaTEIbHOM U
HCCIIEIOBATENILCKONW JIEATEPHOCTH TPU PEIICHHH BO3HUKAIOIIMX MPOOJEeM Ha OCHOBE Yyuéra OOIMIMX
WHTEPECOB U COTJIACOBAHUS MO3HIIHIA (00CYKICHMS, 0OMEH MHEHUSMH, «MO3TOBBIE IITYPMBI», KOOPAHHAIIHS
COBMECTHBIX JICHCTBHI, ONpeieieHue KPUTEPUEB MO OLICHKE KaueCTBA BBITIOJTHEHHON paOOTHI U IpyTHe).
PeryisiTuBHbIE YHHBepPCcAJbHbIE YUeOHbIe AeiicTBUS:
YMEHHE CaMOCTOSITEJIbHO  OINpEAENsATh LENu JIeATENbHOCTH, IIJIaHUPOBaTh, OCYIIECTBIATH,
KOHTPOJIMPOBATh M NpPU HEOOXOIMMOCTH KOPPEKTHPOBAaTh CBOKO JESTEIBHOCTh, BBIOMpATh Hambolee
3¢ (deKTUBHBIE CIOCOOBI pelIeHUs] y4eOHBIX M TMO3HABATEIbHBIX 3a]a4, CAMOCTOSITEIHHO COCTABIATH WUIIU
KOPPEKTUPOBATh MPEIJIOKEHHBIA alTOPUTM ACHCTBHM MpPH BBHIMOJIHEHUM 3aJaHUi C Y4ETOM IMOIY4YECHUS
HOBBIX 3HAHHMI 00 M3y4aeMbIX OOBEKTaX — BEUIECTBAX M PEAKIMSX, OLICHUBATh COOTBETCTBUE MOIYYCHHOTO
pe3ysibraTa 3asBICHHOM LI€JIM, YMEHHE HCIO0JIb30BaTh M aHAJIU3UPOBATh KOHTEKCTHI, Ipe/ularacMble B
YCIIOBUY 3aJaHHIA.
HNPEIMETHBIE PE3YJBTATHBI
B cocraBe npeaMeTHBIX pe3yibTaTOB MO OCBOCHHUIO 00S3aTENBHOTO COAECpPMaHHS, YCTAaHOBIEHHOTO
naHHOM (denepasibHOM pabodeil MPOrpaMMoid, BBIIETSIOT: OCBOCHHBIE OOYYAIOIIMMUCS HAyYHBIE 3HAHMUS,
YMEHHUSI U CIIOCOOBI ACHCTBUIMA, CIEIIU(PUUECKHE I TPeIMETHON 0011acTH « XUMUS», BUIBI ACSITEIEHOCTH IO
MOJIYYEHUIO0 HOBOTO 3HAHMSI, €r0 WHTEPIIPETAINH, IPEOOPA30BAHUIO U IPUMEHEHHIO B PA3TUYHBIX Y4eOHBIX
Y HOBBIX CHTYAIIHSIX.
K xonmy oOyuenust B 8 kJj1acce mpeaMeTHbIE pe3yJbTaThl Ha 0Aa30BOM YPOBHE JIOJDKHBI OTPaKaTh
c(hOPMHUPOBAHHOCTH Y O0yUAIONTNXCS YMEHHIA:
® PacKphIBaTh CMBICII OCHOBHBIX XMMHUYECKUX TMOHSTHHA: aTOM, MOJIEKYJIa, XUMUYCCKHHA JJIEMEHT,
IIPOCTOE BEIIECTBO, CIIOKHOE BEIIECTBO, CMECh (OJHOPOAHAs M HEOJHOPOJAHAs), BAIEHTHOCTD,
OTHOCHUTEINIbHAsl aTOMHAsi ¥ MOJIEKYJIsIpHAsi Macca, KOJIMYECTBO BEUIECTBa, MOJIb, MOJISIpHAs Macca,
MaccoBasl J0Jil XMMHYECKOTO 3JIEMEHTa B COCJUHEHHM, MOJSPHBIH O0BEM, OKCHJ, KHUCIOTa,
OCHOBaHHUE, COJIb, JJEKTPOOTPULATENBHOCTb, CTENEHb OKHUCICHHS, XMMHYECKas peaklus,
KIaccupUKalusg peakiuil: peaklMd COEAMHEHUS, PEaKIHH Pa3I0KEHUs, peaklud 3aMelieHHs,
peakiuu 0OMeHa, PK30- U SHAOTEPMHUECKUE PEAKIUH, TeTIOBOU 3(PQEeKT peakiuu, siApo aroma,
AJIEKTPOHHBIN CJION aroma, aTOMHas opOuTaib, paAuyCc aromMa, XMMUYecKas CBsS3b, MOJSpHas U
HETIOJIsIpHAs. KOBAJICHTHAs CBSI3b, HOHHASI CBSI3b, MOH, KaTHOH, aHWOH, PAacTBOP, MAaccoBas OIS
BelecTBa (MPOLIEHTHAs! KOHIICHTPAIHs) B PACTBOPE;

¢ WUTFOCTPUPOBATH B3aMMOCBSI3b OCHOBHBIX XMMHUYECKUX TIOHATHH W TMPHUMEHSATH 3TH TOHSATHUS TPH
OIHMCAaHUU BEIIECTB U UX MPEBPAICHUM;

® WCIOJNB30BaTh XUMHUYECKYIO CHUMBOJHUKY Ui COCTaBJICHUS (OPMYJT BEHIECTB M YypaBHEHHI
XUMHYECKHUX PEaKIIHii;

® ONpEeNeNsITh BAJIEHTHOCTh ATOMOB JJIEMEHTOB B OWHAPHBIX COCIUHEHUSIX, CTENICHb OKHCICHUS
JJIEMEHTOB B OMHAPHBIX COCIWHEHUSX, MPUHAIICKHOCTh BEIIECTB K OMPEACIEHHOMY KIIACCy



COeMHEHMH 10 opMysaM, BUJ XUMUUYECKON CBS3U (KOBaJCHTHAs U MOHHAs) B HEOPraHMYECKHUX
COC/INHEHMSIX;

packpsiBaTh cMmbich [lepuonnueckoro 3akona /. M. MeHneneeBa: 1eMOHCTPUPOBATh MOHUMAHHUE
MEPUOINYECKON 3aBUCHUMOCTH CBOMCTB XUMHUYECKHUX JJEMEHTOB OT UX IIOJIOKEHUS B
[lepuoanueckoii cucreme, 3aKOHOB COXPAHEHHSI MAcChl BEIIECTB, TOCTOSHCTBA COCTaBa, aTOMHO-
MOJIEKYJIIPHOTO YYEHHsI, 3aKOHa ABOraapo;

ONKCHIBATH M XapaKTepu3oBaTh TaOnmmuHylo (opmy Ileproamueckoil cHCTEMbl XUMHYECKHX
AJIEMEHTOB: pa3iMyaTh MOHATUS «TJaBHas nmoarpynna (A-rpymnma)» u «nobounas noarpymnna (b-
rpymna)», Majble U OOJIbLINE MEPUOJIbI, COOTHOCUTH 0003HAUYEHHUS, KOTOPbIE UMEIOTCS B TabJuliie
«Ilepuoanyeckas cucrema xumuueckux ssemeHToB [l WM. MengeneeBa» ¢ 4YUCIOBBIMU
XapaKTePUCTHKAMU CTPOCHHUS aTOMOB XUMUYECKUX AJIIEMEHTOB (COCTAB U 3apsij sapa, 00IIee YHCIIo
AJIEKTPOHOB U paclpeesieHUe X MO0 AIEKTPOHHBIM CIIO0SIM);

KJIACCU(UIIUPOBATH XUMUYECKHUE IIIEMEHTHI, HEOPTAaHMYECKUE BEIIECTBA, XUMUIECKUE PEAKIUH (110
YHCITy U COCTAaBY yYacCTBYIOIIUX B PEaKIMU BELIECTB, [0 TEINIOBOMY 3D PeKTy);

XapaKTepu30BaTh (OMUCHIBATH) OOIIME XMMHUYECKHE CBOWCTBA BEIIECTB PA3IUYHBIX KJIACCOB,
MOATBEPK/1asi ONMCAHUE TPUMEPAMHU MOJIEKYJISIPHBIX YPABHEHUI COOTBETCTBYIOIIUX XUMHUYECKUX
peaKuuii;

MIPOTHO3UPOBATH CBOICTBA BEIIECTB B 3aBUCMMOCTH OT MX KaY€CTBEHHOI'O COCTaBa, BOZMOXHOCTH
MPOTEKAHUS XUMUYECKUX MTPEBPAILICHUI B PA3JIMYHBIX YCIOBHSIX;

BBIYUCIISITH OTHOCUTEJIbHYIO MOJIEKYJSIPHYIO UM MOJIAPHYIO MAacChl BEIIECTB, MacCOBYIO JOJIIO
XUMHUYECKOIO 3JIEMEHTa IO (opMyse COEAMHEHMs, MacCOBYIO JIOJII0 BEILECTBA B pPacTBOPE,
MIPOBOJIUTH PACUYETHI IO YPABHEHUIO XUMUYECKON peaKIlnu;

MIPUMEHATh OCHOBHBIE ONEPAIMH MBICIUTEIBHON ACSITEIBHOCTH — aHAJIW3 U CHUHTE3, CPaBHEHUE,
00001IeHNEe, CHCTEeMAaTH3aINI0, KIIACCU(UKAIINIO, BBISABICHUE TPHYNHHO-CIICJICTBEHHBIX CBSI3EH —
JUTSl U3y4YEHUsl CBOMCTB BEUIECTB U XUMUYECKUX PEAKINi, €CTECTBEHHO-HAYYHbIE METO/IbI IO3HAHUS
— HaOJI0ZIeHNEe, U3MEPEHHE, MOJICTTUPOBAHUE, SKCIIEPUMEHT (PEaJIbHBIN 1 MBICIICHHBIH );

CIIeIOBaTh MpaBUJIaM IOJb30BAHHUS XUMUYECKOW MOCYIOW W J1abOopaTOPHBIM OOOPYJOBAaHHEM, a
TaKKe IpaBuiIaM oOpaleHusi ¢ BEIIECTBAMU B COOTBETCTBUU C MHCTPYKIMSIMU IO BBITTOJIHEHHUIO
a00OpaTOPHBIX XUMHUYECKUX OIBITOB IO TMOJYYECHHI0O M COOHMPAHHUIO Ta3000pa3HBIX BEIIECTB
(Bomopoia M KHCIIOpOJa), MPUTOTOBIECHUIO PACTBOPOB C ONpEAeNEHHOM MacCOBOM Joyei
pacTBOPEHHOIO BEUIECTBA, IUUIAHUPOBATh M MPOBOJUTH XUMHUYECKHE SKCHEPUMEHTHI 10
pacrno3HaBaHHUIO PACTBOPOB ILIEJI0YEH U KUCIIOT C MOMOILBIO HHAUKATOPOB (JJaKMyc, (peHOoI(pTaNerH,
METUJIOPAHXK U JPYTHE).

K koHIy o0y4yeHus B 9 Kjacce mpeAMETHBIE pe3ysbTaThl Ha 0a30BOM YPOBHE JIOJKHBI OTpa)aTb
c(OPMHUPOBAHHOCTh Y O0YUAIOIIUXCS YMEHUI:

PacKpbIBaTh CMBICI OCHOBHBIX XUMUYECKUX MOHSTHI: XUMUYECKUM AIIEMEHT, aTOM, MOJIEKYJIa, HOH,
KaTHOH, aHUOH, TPOCTOE BEIIECTBO, CIOXKHOE BEIIECTBO, BAJIEHTHOCTb, AIEKTPOOTPHULIATEIBHOCTb,
CTENIEHb OKHUCJICHHSI, XUMUYECKasl pEaKIlusi, XUMUYECKasl CBsI3b, TEIIOBOU d(PHEKT peakiuu, MOJb,
MOJISIDHBIA O0BEM, PacTBOp, IEKTPOIHTHI, HEIJEKTPOJIHTHI, AJIEKTPOIUTHYECKAS AUCCOIMAIIHS,
peaKkiuu MOHHOTO OOMEHa, KaTaau3aTop, XMMHUECKOe paBHOBECHE, OOpaTUMbIE M HEOOPATUMBIE
peaKIK, OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIE PEAKIIUU, OKUCIUTENh, BOCCTAHOBUTENb, OKUCIIEHUE
W BOCCTAHOBJICHHE, aJJIOTPONHs, aM(pOTEPHOCTh, XUMHUYECKas CBs3b (KOBAJICHTHAsl, WMOHHAs,
MeTaJUTHIecKas ), KpUCTALTHYECKAst PEIIETKA, KOPPO3HsI METAIIJIOB, CIUIABBI, CKOPOCTh XUMHUYECKON
peakiuu, npeaenbHo nonycrumas konuentpamnus 11K Bemectsa;

WJUTFOCTPUPOBATHh B3aUMOCBSI3b OCHOBHBIX XMMUYECKHUX MOHSATHNW U MPUMEHSTHh 3TH TOHSTHS TIPH
OMMCAHUU BEUIECTB U UX MPEBPALICHUN;

WCIIOB30BaTh XWMHUYECKYIO CHUMBOJIMKY IS COCTaBJieHHS (GOpMyNT BEIIECTB W ypaBHEHUH
XUMHYECKHUX PEaKIIHii;



OIpENeNIATh BAJCHTHOCTh W CTENEHb OKUCJICHUS XHUMHMYECKHX JJIEMEHTOB B COCAMHEHUSIX
Pa3IMYHOIO COCTaBa, MPUHAAJIECKHOCTb BEIIECTB K ONPENENIEHHOMY KJIACCY COEAMHEHUH 10
(dopMmynaM, BUJ XUMHUYECKOW CBSI3U (KOBAJICHTHAs, NOHHAs, METAJUIMYECKAs) B HEOPraHMYECKUX
COCMHEHUSX, 3aps/l MOHA 10 XHWMHYECKOH (opmyie, xapakTep cpeasl B BOAHBIX PacTBOpax
HEOPraHUYECKUX COCAVNHEHUH, TUIl KPUCTAIINYECKON PEeIIETKY KOHKPETHOI'O BEILIECTBA;
packpsiBaTh cMmbich Ilepuognueckoro 3akona [[. M. MeHneneeBa W JAEMOHCTPUPOBATH €ro
MOHMMAaHME: ONMCHIBATh M XapaKTepu3oBaTh TabmuuHyro Qopmy llepuoanueckoil CUCTEMBI
XMMHUYECKHX 3JIEMEHTOB: pa3jMyaTh MOHATHS «rJlaBHas noAarpynna (A-rpynma)» v «mmoOouyHas
noarpynna (b-rpynma)», Manble u OoJiblIME INEPUOABI, COOTHOCHUTh OOO3HAUEHMsI, KOTOpbIE
UMEIOTCS B TEPUOJMYECKON TaldMIle, C YHUCIOBBIMH XapaKTEPHUCTUKAMH CTPOCHHS aTOMOB
XUMHAYECKHX AJIEMEHTOB (COCTaB U 3apsijl Aapa, o0IIee YHCIO JIEKTPOHOB U paclpeieieHue X Mo
JIEKTPOHHBIM CJIOSIM), OOBSCHATH O0IME 3aKOHOMEPHOCTH B U3MEHEHUHU CBOWCTB 3JIEMEHTOB M UX
COEMHEHUH B IIpeJesiaXx MaJIbIX IEPUOJI0B U TJIaBHBIX HOATPYII ¢ YYETOM CTPOEHHS UX aTOMOB;
KJ1accu(UIUpPOBaTh XMMUYECKHE 3JIEMEHTBI, HEOPIaHNYECKHE BELIECTBA, XUMHUECKUE PEAKIINH (110
YHUCIYy M COCTAaBY YyYacTBYIOLIMX B PEaKLUHM BELIECTB, 110 TEIUIOBOMY 3(PQEKTy, 10 U3MEHEHUIO
CTETICHEeH OKMCIIEHUSI XUMHUYECKUX AIIEMEHTOB);

XapakTepu3oBaTh (ONMUCHIBaTh) OOIIME MU crHeuu(UYecKkrue XHMHUYECKHE CBOICTBAa MPOCTHIX U
CIIO)KHBIX BEIECTB, MOATBEP)KIasi OMHCAHUE MPUMEPAMU MOJEKYJISIPHBIX W MOHHBIX ypaBHEHHUH
COOTBETCTBYIOLINX XUMUYECKUX PEaKIIHii;

COCTABIISATh YPABHEHUS DIIEKTPOIUTUYCCKON TUCCOIMANNN KUCIIOT, IIET0Ye U COJeH, TIOJTHBIE U
COKpaIlléHHbIE YpAaBHEHMsI PeakLUi HOHHOTO OOMEHa, YpPaBHEHHUS PEaKLMH, MOATBEPKAAIOLINX
CYIIECTBOBAaHHUE T€HETHUUYECKON CBSI3U MEXKIY BEIECTBAMU PA3JIMUHBIX KJIaCCOB;

pacKpbIBaTh CYIIHOCTh OKUCIIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKIUi MOCPEICTBOM COCTABIICHUS
3JIEKTPOHHOTO OajaHca 3TUX PEAKIIMMT;

IIPOrHO3UPOBATh CBOIMCTBA BELIECTB B 3aBUCHUMOCTH OT MX CTPOEHUS, BO3MOXHOCTH MPOTEKAHUS
XUMHUYECKHUX MPEBPALICHUN B PAa3IMUHBIX YCIOBUSIX;

BBIUUCIIATE OTHOCHUTEJIBHYIO MOJIEKYJISIPHYIO M MOJISIDHYIO MacChl BEIIECTB, MAacCOBYIO JOJIIO
XUMHUYECKOTO 3JIEMEHTa 1O (opMyse COeAMHEHMs, MacCOBYIO JIOJII0 BEIeCTBA B pacTBOpE,
MIPOBOJIUTH PACUETHI 110 YPABHEHUIO XUMUYECKOH PEaKIINH;

co0iroAaTh MpaBuiia MOJB30BAHUS XMMUYECKOW MOCYN0M M J1abOpaTopHBIM 00OpYAOBAaHUEM, a
TaKXKe IMpaBmiia OOpaIIeHUs] C BEHIECTBAMH B COOTBETCTBHU C MHCTPYKIIMSIMH TIO BBITIOJTHEHUIO
71a00paTOPHBIX XMMHUYECKMX OIBITOB IO TMOJIYYEHUIO M COOMpaHMIO Tra3000pa3HbIX BEIIECTB
(aMMHaKa 1 yrIeKuCIIoro rasa);

MIPOBOJIUTH PEAKLIMH, TOATBEPKIAIOIIME KaYeCTBEHHBIN COCTaB Pa3INYHbIX BEIIECTB: PACIIO3HABATh
OTIBITHBIM ITYTEM XJIOPUI-, OpOMHI-, HOAU-, KapOoHaT-, hochat-, cuiamkar-, cynbdar-, THAPOKCHI-
MOHBI, KATHOHBI AMMOHHS ¥ MOHBI M3yYEHHBIX METAJJIOB, MPUCYTCTBYIOIINE B BOJHBIX PacTBOpPax
HEOPTaHUYECKUX BEIIECTB;

MPUMEHSTH OCHOBHBIE OIEPAIIMU MBICIUTEILHON NIESTEIFHOCTH — aHAJIM3 M CHHTE3, CPaBHEHUE,
0000I11eHHe, CUCTEeMATU3alUI0, BBIBICHUE MPUYMHHO-CIEICTBEHHBIX CBA3€H — Ui W3ydeHHs
CBOWCTB BEUIECTB M XHWMHYECKUX pEaKLUUH, EeCTeCTBEHHO-HAyYHbIE€ METOJbl TO3HAHUS —
HaOJI0ICHNE, U3MEPEHNE, MOJICTTMPOBAHUE, SKCIIEPUMEHT (PEaTbHBIN U MBICIICHHBIN ).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KJIACC
KoJunyecTBO 4acoB
Ne HaumeHoBaHue pa3jieioB u dueKkTpoHHBbIE (LM POBbLIE)
KoHnTpoJbHbie IIpakTH4eckue
n/n TeM NMPOrpamMMbl Bcero o0pa3oBaTejibHbIE PeCypChI
padoThI padoThI
Pa3nen 1. [lepBoHayanbHble XUHMUYECKHE MOHATHS
XuMusi — BaxkHast 00J1aCTh

11 €CTECTBO3HAHUS U 5 0 5 bubmuorexa [JOK

' MPAKTUYECKOU ESITEIbHOCTH https://m.edsoo.ru/7f41837c

YeJIoBeKa

12 BemiectBa u xummueckue 15 1 0 bubnnoreka IIOK

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

Wroro mo pazneny 20

Pa3neu 2. Bakneiimme npeacTaBuTe Il HEOPraHHYECKHUX BelIEeCTB
21 Boznyx. Kucnopoz. [lonsitue 6 0 0 bubnmnorexka HOK

' 00 okcumax https://m.edsoo.ru/7f41837c
29 Bonopoa.Ilonsitue o kucnorax 3 0 1 bu6nuoreka [IOK

' U COJIsIX https://m.eds00.ru/7f41837c
23 Boga. PactBopsl. [lonsitue 06 5 1 1 bubmmoreka [IOK

' OCHOBAHUSAX https://m.edso00.ru/7f41837¢c
24 OCHOBHBIE KJIaCChI 11 1 1 bubnuotexa [JOK

' HEOPraHMYECKUX COEIUHEHHM https://m.edsoo.ru/7f41837c

Hroro no paszneny 30

Paznen 3. Ilepuoanuecknii 3axoH u Ilepuognueckas cucrema xummuueckux 3jgemMeHToB /I. U. MenneneeBa. CTpoeHne aToMoB.
XumMnueckas cBs3b. OKHCJINTEIHHO-BOCCTAHOBHTEJIbHbBIE peakuumn


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

[Tepuonnueckuii 3aKOH U
[lepuonnueckas cucrema

bubnuoreka LIOK

31 XAUMHYECKUX djeMeHToB /I, U. ! https://m.edso0.ru/7f41837c
MenaeneeBa. CtpoeHue aToma
XUMHUYECKas CBA3b.
3.2 OKUCIUTEIBHO- 8 bubmorexa HOK
https://m.edso0.ru/7f41837c
BOCCTaHOBUTEJIbHBIE PEAKIIH
bubnuoreka LIOK
Hroro nio pasaeny 15 https://m.edso0.ru/7f41837c
PesepBHOE Bpems 3 bubmorexa [JOK
https://m.edsoo.ru/7f41837c
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME



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

9 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM uuppoBbIe
Ne i/l P Konrpoabnsie IIpakruueckue (pp )
NPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcbl
Pa3zpnes 1. BemecTBo 1 XuMH4YecKHe peakuuu
11 [ToBTOpEeHUE U yriryOieHne 3HaHUM 5 1 0 bubmmoreka [JOK
' OCHOBHBIX Pa3JIeNIoB Kypca 8 Kiacca https://m.eds00.ru/7f41a636
12 OcHOBHBIE 3aKOHOMEPHOCTH XUMHYECKHUX 4 0 0 bubnnoreka [JOK
' peakiuii https://m.edsoo.ru/7f41a636
13 DIIEKTPOIUTHYECKAsT JUCCOLMAIIHSL. 3 1 1 bubmmorexa [JOK
' XUMHUYECKUE Peakiuu B pacTBOpax https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Pasznea 2. Hemerananl 1 HX coeINHEHUS
21 OO0m1as XxapakTepuCTUKa XUMHUECKUX 4 0 1 bubmuoreka [IOK
' aneMeHToB VIIA-rpymnmsl. ["anorenst https://m.edsoo.ru/7f41a636
OO01mas xapakTepUCTHKa XUMUYECKUX
2.2 atemeHToB VIA-rpynmel. Cepa u e€ 6 0 0 bubmmorexa LIOK
' PYTHIRL Lep https://m.eds00.ru/7f41a636
COCTUHEHUS
OO01mas xapakTepUCTHKa XUMUYECKUX
2.3 aneMeHToB VA-Tpynmsl. A30T, Gpocop u ux 7 0 1 bubmmorexa LIOK
' PYTHIEL ’ P https://m.eds00.ru/7f41a636
COETMHEHUS
OO01mast XxapaKTepUCTHKA XUMUISCKUX
24 anemeHToB |VA-Tpynmel. Yriepon u 8 1 2 Bubmmorexa [IOK
' . Py ' pos https://m.edso00.ru/7f41a636
KPEMHUH U UX COSANHECHUS
Hroro mo pasneny 25



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

Pa3gea 3. MeTaaabl M HX COeIUHEHUA

bu6nmoreka [IOK
N I 4
3 Obume cBolicTBa METAILIOR https://m.eds00.ru/7f41a636
. bubnuorexa [{OK
2 B 1
3 AKHEHUIIINE METAJUIBL M UX COEIUHEHUS 6 https://m.edsoo.ru/7f412636
Uroro mo pazneny 20
Pa3znen 4. Xumus U OKpysKamomas cpeaa
4.1 BertecTBa 1 MaTepualisl B )KU3HUA YEJIOBEKA 3 buGnuorexa [IOK
) m p https://m.edsoo.ru/7f41a636
Wroro mo paszneny 3
PesepBHOE Bpems 3 bubnuorexa [JOK
p p https://m.edsoo.ru/7f41a636
OBILIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68



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




YYEBHO-METOJUYECKOE OBECIIEYEHHUE OBPA30BATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YHEHUKA

Xummus, 8 knace/ Pymsurtuc I'.E., ®enpaman .., Aknimoneproe odmectBo «M3natenscTBo «IIpocBemienue»
Xumus, 9 kinacc/ Pymsutuc I'.E., ®enpaman @.I°., Akironeproe odmectBo «M3narenbctBo «lIpocBemenne»

METOANYECKHUE MATEPHUAJIBI 1JIS1 YUUTEJIA
COopHUK 3a/1a4 ¥ yrpaxHeHUH 1o xuMun 8 — 9 kiaccel kK yueOHuky I'.E. Pym3utuca, ®.I". ®enpnmana

Tectsl o xumuu 8 - 9 kimaccel mo TeMam kK yueOHuky I'.E. Pym3utuca, ®@.I". ®enpnamana

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH

UHTEPHET

http://www.chemnet.ru T"azera «Xumusn» u caiiT as yautenst «5 uay Ha ypoK XUMHK
http://him.1september.ru Equnas xomrekuus LIOP: IlpeameTHas KOIEKIHS « X MU
http://school-collection.edu.ru/collection/chemistry EctecTBeHHO-HAyYHbIE SKCTIEPUMEHTBI: XUMHUsL. KOJUTeKIHst
Poccuiickoro o01eo0pa3oBaTeIbHOrO mopTaia
http://experiment.edu.ru AJIXUMUK: caiit JI.FO. AnukGepoBoii
http://www alhimik.ru Bcepoccuiickas oauMmnuaza MKOIBHUKOB [0 XUMUHU
http://www.chemistry.ru JlucraninoHnHast OJUMITHA/IA [T0 XMMHUH: TEICKOMMYHHKAIIMOHHBINA 00pa30BaTeIbHbIN
HPOEKT
https://lesson.edu.ru/04/10
https://media.prosv.ru/content/item/reader/7896/ -snexkrponnsiii yueonuk "Xumust.8 xiacc"
https://content.edsoo.ru/lab/ - InTepakTuBHBIC BUPTYyalbHbIC Ta0OPATOPHBIC H MPAKTUYESCKUE PAOOTHI
https://marketplace.obr.nd.ru/library/lessons?by_groups=1&filter_subject=5 -Xumus (3aHUMAaTEIBHBIC OTBITHI,
AIIEKTPOHHBIE MJIAKATHI H TECTHI)

https://school.oblakoz.ru/materials/496049 -tpenaxep "O6nako 3Hanuii. [llkona". Xumus, 8 kimacc


https://lesson.edu.ru/04/10
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