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HHOACHUTEJIBHAA 3AIIUCKA

[IporpamMma MO0 XUMHM Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHHs COCTaBJI€HAa Ha OCHOBE
TpeOOBaHUI K pe3yabTaTaM OCBOCHHUS OCHOBHOW 00pa30BaTEeNbHOW MNpPOTrpaMMbl OCHOBHOTO OOIEro
obOpazoBanus, npencrabieHHbix B @PI'OC OO0, a taxke Ha OCHOBE ¢eaepalbHONH paboyell mporpamMmsl
BOCIHUTAHUSI M C y4ETOM KOHIIEMILWU IMPENoJaBaHUsl yueOHOro mpeamera «XuMHUs» B 00pa30BaTENIbHBIX
opranusanusax Poccuniickoit denepanun.

[Iporpamma mo XUMuM Ja€T MPEACTABICHUE O LEJAX, OOWIeH cTpaTeruu oOydeHus, BOCIIUTAHUS U
pa3BuTHg OOydarolIUXCs CPEACTBAMU Y4eOHOro IMpeAMeTa, YCTaHAaBIMBAaeT 00s3aTelIbHOE IMPEIMETHOE
coJiepKaHue, MPeyCMaTpUBaeT PAacHpelelIeHUe €ro Mo KijaccaM M CTPYKTYpUpOBaHUE IO pasjieiiaM u
T€MaM [pOrpaMMbl 110 XHMHH, OINPEAENAeT KOJIMYECTBEHHbIE M KAuyE€CTBEHHBIE XapaKTEPUCTUKU
COJIEp/KaHUs, PEKOMEHIYEMYIO IIOCJIEI0BATEIbHOCTh H3Y4YEHHUS XMMHUHU C YYETOM MEXKIIPEIMETHBIX U
BHYTPUIIPEIMETHBIX CBSI3€H, JIOTMKH Yy4e€OHOIro Mpollecca, BO3PACTHBIX OCOOCHHOCTEH oOydaromuxcs,
OTIpe/ieNIsieT BO3MOXHOCTH TMpeAMeTa AJisl peanu3aluu TpeOOBaHHM K pe3yibTaTaM OCBOEHUS OCHOBHOM
0o0pa3oBaTeNbHOW TPOTPaMMBI HAa YPOBHE OCHOBHOTO OOIIEro 0OO0pa3oBaHMA, a Takke TpeOOBaHHMU K
pe3ynprataM OOydeHUs XUMHUM Ha YPOBHE LEJeH H3ydyeHus IpeIMeTa M OCHOBHBIX BHUJOB Y4eOHO-
MO03HABATEIBHOM EATEILHOCTH 00YUYaIOUIErocs M0 OCBOCHUIO YUeOHOTO COAePIKAHMUS.

3HaHHE XUMHHU CIYKUT OCHOBOW i (OPMHUPOBAHUS MHPOBO33PEHHUS OOYYaIOIIErocs, €ero
NPEJCTaBICHU O MaTepUAIBHOM €IWHCTBE MHpA, BAXHYIO pPOJb HUIparoT (HOpMUpPYEMbIe XHUMHUEH
MPEJCTABICHNUS O B3aMMONPEBPALICHUAX SHEPTUH U 00 DBOJIOIHMH BEIIECTB B MPUPOJE, O MYyTAX PEIICHHUS
rI00aTbHBIX MPOOJIEM YCTOMYMBOTO Pa3BUTHS YEIOBEUYECTBA — CHIPHEBOM, SHEPreTUUYECKOW, MUIIEBOW H
9KOJIOTMUECKOM 0e30MacHOCTH, MpobieM 3paBOOXPaHEHHUS.

N3ydenue xumuu:

CIIOCOOCTBYET pean3aiui BO3MOKHOCTEH ISl CAMOPA3BUTHUSL M (POPMHUPOBAHUS KYJIbTYPBI INYHOCTH,
e€ o01eit U GyHKIIMOHATBHONU IPaMOTHOCTH;

BHOCHUT BKJIaJl B (JOPMHUPOBAHUE MBIIIJICHUS U TBOPUECKUX CLIOCOOHOCTEH 00yUdaroInXcsi, HABBIKOB UX
CaMOCTOSITENIbHOM ~ y4eOHOM  JesTeNbHOCTH, SKCHEPUMEHTAIbHBIX U  MCCIEA0BAaTENbCKUX YMEHUH,
HEO0OXOJIMMBIX KaK B IIOBCETHEBHOM KM3HH, TaK U B IPO(ECCUOHATIBHON NS TENbHOCTH;

3HaKOMHUT €O CleUU(UKON HAayYHOrO MBIIUICHHS, 3aKJIAJbIBAC€T OCHOBBI LIEJOCTHOTO B3IJIAJa Ha
€IMHCTBO MNPUPOJBI M YEJIOBEKa, SBISETCS OTBETCTBEHHBIM 3TanoM B (HOPMUPOBAHMM €CTECTBEHHO--
Hay4YHOM rPaMOTHOCTH O0y4aroUInXcs;

croco0cTByeT (OPMUPOBAHMIO ILIEHHOCTHOIO OTHOUIEHHS K €CTECTBEHHO--HAYYHBIM 3HAHUSAM, K
IPUPOJIE, K YETIOBEKY, BHOCUT CBOM BKJIaJl B 9KOJIOrMUYECKOe 00pazoBaHue 00yYarOIIUXCsl.

JlaHHbIe HampaBlieHUs B OOy4eHHH XUMHHM OOecreuyuBaroTcs cneunpukoil conepxaHus ydeOHOTro
IpeMeTa, KOTOPbIN SBJSETCS MeJaroruuyecku aJalTHPOBAaHHBIM OTpa)kKeHHEM 0a30BOM HayKM XMMHUHU Ha
OIIPEACIIEHHOM JTalle €€ pa3BUTHSL.

Kypc xumMum Ha ypoBHE OCHOBHOTO oOmero oOpa3oBaHUS OPHUEHTHPOBAaH Ha OCBOCHHE
00y4aIOIUMUCS CUCTEMBI TIEPBOHAYATBHBIX MOHATHI XHUMHH, OCHOB HEOPTAaHUUYECKON XUMHUH U HEKOTOPBIX
OTJIETTbHBIX 3HAYMMBIX TIOHSITHI OPraHUYECKON XUMHUH.

CtpykTypa coaepkKaHus IPOrpaMMbl 0 XUMUK c(pOpMHUpPOBaHA HA OCHOBE CUCTEMHOTO MOJIX0/1a K €€
n3ydyeHuo. CopepxaHue CKJIAJbIBAETCSI U3 CUCTEMBI MOHATUH O XMMHYECKOM JJIEMEHTE M BEUIECTBE U
CHCTEMBI MOHATHHA O XUMHUYEeCKOH peakiuu. O6e 3TH CUCTEMBbI CTPYKTYPHO OPraHM30BaHbI MO MPHHIIUITY
MOCJIEI0BATEIBHOTO PA3BUTHS 3HAHUN HAa OCHOBE TEOPETUUYECKUX MPEICTABICHUIM Pa3HOT0 YPOBHS:

— aTOMHO--MOJIEKYJISIPHOTO YYEHHsI KaK OCHOBBI BCETO €CTECTBO3HAHMUS;

— Ilepuonnueckoro 3akona /l. 1. MenaeneeBa kak OCHOBHOT'O 3aKOHA XMHH;

— YYEHMSI O CTPOEHMH aTOMa U XMMHUYECKOH CBSI3H;



— IpeACTaBIeHUH 00 ANEKTPOTUTHUECKON AUCCOIMAIINH BEIIECTB B PACTBOPAX.

Teopernueckue 3HaHUSI pacCMaTPUBAIOTCA HA OCHOBE 3MIUPHUUYECKH MOJYUYEHHBIX M OCMBICICHHBIX
(akTOB, pa3BUBAIOTCS MOCIEIOBATEIBHO OT OJAHOTO YPOBHS K APYTrOMY, BBINOJHSSA (DYHKIIMH OOBICHEHHS U
IIPOTHO3UPOBAHUSI CBOMCTB, CTPOEHUS U BO3MOXHOCTEH IPAKTUYECKOIO IPUMEHEHUS U IOJIy4EHHUS
M3Yy4aeMbIX BEIECTB.

OcBoeHHe MpOrpaMMbl MO XUMHUHU CHOCOOCTBYET (OPMHUPOBAHUIO TMPEACTABICHUS O XUMHUYECKOM
COCTAaBJIAIOLICH HAYYHOM KapTUHBI MHUpPA B JIOTMKE €€ CUCTEMHOW MPUPOJbI, HUEHHOCTHOIO OTHOILIECHUS K
Hay4YHOMY 3HAHHUIO U METOJaM I103HaHUs B Hayke. M3ydeHne XMMHUM IPOUCXOANUT C IIPUBJICUEHUEM 3HAHUMN
W3 paHee M3yYCHHBIX YUYeOHBIX MpeaMeToB: «Okpyxaroumui Mupy», «buomorus. 5—7 kimacce» u «Pusnka. 7
KJIacC».

[Ipy nM3ydeHUH XUMHH MIPOUCXOIUT (POPMHUPOBAaHUE 3HAHWN OCHOB XMMHYECKOW HayKd Kak 00jacTu
COBPEMEHHOI'0 €CTECTBO3HAHUS, MPAKTUUYECKON IESATENbHOCTH Y€lIOBEKa M KaK OJHOTO0 M3 KOMIIOHEHTOB
MHUPOBOH KYyJbTYpHhL. 3a7adya y4eOHOTO MpeAMeTa COCTOUT B (JOPMUPOBAHUU CHUCTEMbI XMMHUECKUX 3HAHHM
— BaXHEHMMX (aKTOB, TMOHATUN, 3aKOHOB M TEOPETUYECKUX TOJOXKEHHUH, ITOCTYMHBIX O00O0OUICHHI
MHPOBO33PEHUYECKOT0 XapaKTepa, fA3blKa HAayKd, B IMPUOOIIEHMHM K HAy4YHBIM METOJaM II03HAaHUSA IpU
W3YYCHHUH BEIICCTB U XMMHUUYECKUX PEaKiui, B (OPMHUPOBAHUM U PA3BUTHH IMO3HABATEIIBHBIX YMCHUN U UX
MPUMEHEHUH B y4eOHO-TIO3HABATENbHON M yueOHO-HUCCIIEeNOBATENBCKON eATEeIbHOCTH, OCBOCHUH IMPaBUII
6e30MmacHOro 00palIeHus ¢ BEUIECTBAMH B IIOBCEHEBHOM KU3HHU.

[Ipu m3ydeHNH XMMHM Ha YpPOBHE OCHOBHOTO 0OIIEero oOpa30BaHUS Ba)KHOE 3HAYECHHE MPUOOpENH
TaKHe LU, KaK:

— (QopMuUpOBaHHWE HHTEJUIEKTYAIbHO pa3BUTOM JIMYHOCTH, TOTOBOM K camMooOpa3oBaHMUIO,
COTPYIHUYECTBY, CAMOCTOSTEIbHOMY MPUHSATHIO pEIIeHUH, CHOCOOHON aganTUpoBaThcsi K OBICTPO
MEHSIOIIIUMCS YCIIOBUSIM JKU3HU;

— HalpaBJICHHOCTh OOyYEHUS Ha CUCTEMaTHYECKOE MPUOOIIEHNE 00yHYaroIUXCsl K CaMOCTOSATEIbHON
MO3HABATENBHON JESITeNbHOCTH, HAYYHBIM METOAAaM IO3HAHUS, (OPMHUPYIOIIMM MOTHBAIUMIO U Pa3BUTHE
CHOCOOHOCTEH K XUMUHU;

— obecrieueHne ycjaoBHUHM, CTOCOOCTBYIONMUX MPHUOOPETEHUIO O0YUYaIOIUMHUCS OTBITa PA3HOOOpa3HOM
NeSITeIbHOCTH, TIO3HAHMSI M CaMOIIO3HAHUS, KIIIOUYEBBIX HABBIKOB (KJIFOUEBBIX KOMIETEHIIMH), MMEIOIIUX
YHUBEPCAIBHOE 3HAUECHHE JIJISl PA3JIMUYHBIX BUIOB JI€ATEIbHOCTH;

— ¢opmupoBaHue oO0mIe (QyHKIIMOHAIBHON M €CTECTBEHHO-HAYYHON TPaMOTHOCTH, B TOM 4YHCIIE
YMEHHUH OOBSCHATH M OLICHUBATh SIBJICHUS OKPY)KAIOLIEro MUpa, UCMOJIb3ysl 3HAHMS U OIBIT, MOJTY4YEHHbIE
NP HM3YYCHUM XUMUHU, MPUMEHSTh UX TMPU PEIICHUH TPOoOJIeM B IMOBCETHEBHOW >KU3HU U TPYIOBOH
NESITENIbHOCTH;

— ¢opMupoBaHHe Yy OOYYarOIIMXCS TYMAaHUCTHUYECKUX OTHOIICHWH, TIOHUMAaHUS IIEHHOCTH
XUMUYECKUX 3HAHUM JUIsI BBIPAOOTKH DKOJIOTHYECKHU IIEJI€CO00pa3HOTO TOBEACHHUS B OBITY U TPYIOBOM
JeSITEIbHOCTH B LIEJISIX COXPAHEHUsI CBOETO 3/J0POBBS M OKPY’KAIOLIEH MPUPOJHON Cpeibl;

— pa3BUTHE MOTUBAIMH K O0YUYEHHUIO, CHOCOOHOCTEH K CAMOKOHTPOJIIO M CAMOBOCITUTAHUIO HA OCHOBE
YCBOCHMsI  OOIEYETOBEYECKUX IIEHHOCTEeH, TOTOBHOCTM K OCO3HAaHHOMY BbIOOpy mpoduis u
HaIpPaBJIEHHOCTHU JaJIbHEHIIIEr0 00y4YeHHUsI.

Oo0111ee yncIo YacoB, OTBEAEHHBIX JJIS1 U3YUYEHUSI XUMHUH Ha YPOBHE OCHOBHOI'O 001Iero ooOpa3oBaHus,
cocrapisieT 136 yacoB: B 8 kiacce — 68 yacoB (2 yaca B HeZleni0), B 9 kitacce — 68 yacoB (2 yaca B HEZIETIO).



COJAEP)KAHUE OBYYEHUA

8 KUIACC

ITepBoHavyajbHBIE XMMHYECKHE TOHATHS

[Ipeamer xumuu. Poiib XMMHUM B KM3HU 4YeJIOBEKa. XUMHA B CUCTEeMEe HayK. Tema u
BemlecTBa. Pdusnyeckue cBoiicTBa BewlecTB. ArperaTHoe cocTosHue BemiecTB. lloHsTHEe O
METO/ax MOo3HaHMs B XUMUU. YncThie BemecTBa U cMecu. CrocoObl pa3/ieieHus] CMECei.

ATOMBI U MOJIEKYJbl. XHUMHUYECKHE 3JIeMEHThl. CHMBOJIBI XMMHUYECKUX 3JIEMEHTOB.
ITpocThle 1 cloKHBIE BEIIECTBA. ATOMHO-MOJIEKYJISIPHOE YUEHHE.

Xumnueckass ¢opmyna. BaleHTHOCTb aTOMOB XUMMUYECKHX 3JEMEHTOB. 3aKOH
IIOCTOSTHCTBA cocTaBa BelecTB. OTHOCUTENbHAsA aToMHast Macca. OTHOCUTEIbHAs MOJIEKYJIIpHAs
Macca. MaccoBast 1011 XMMHUYECKOI'O DJIEMEHTA B COEMHEHHH.

KonnyectBo BemectBa. Monb. MosnsipHasg macca. B3zaumocBs3b KonuyecTBa, Macchl U
quciIa CTPYKTYPHBIX €MHUI] BelecTBa. Pacuérsl no popmysiaM XUMHUYECKUX COCTUHEHUH.

®uznyeckue M XUMHUYECKHUE SIBICHUS. XHUMHUYECKas peakuus U e€ MPU3HAKU. 3aKOH
COXpaHEHHMsI MacChl BEIIECTB. XuMUueckue ypaBHeHus. Kiaccupukanus XUMUYECKUX peakluit
(coemuHeHus, pa3I0oKEeHHsI, 3aMEIICHUs, 0OMEHA).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XHMHYECKOW IMOCYIOH, MpaBWIaMUd Pa0dOTHI B J1a0OpaTopuu M NMpUEMaMu
oOpareHust ¢ 1abOpPaTOpPHBIM OO0OPYIOBAaHUEM, M3YUCHHE W ONHUCaHWE (PU3NICCKUX CBOHCTB
00pa310B HEOPraHMYECKUX BEIIECTB, HAOM0IeHHe (PU3NUECKUX (IUIaBJIeHUE BOCKA, TassHUE JIbJA,
pacTupaHue caxapa B CTyIKe, KUIIEHUE U KOHJIEHCAllUsl BOJbI) U XUMHUECKUX (TOpEeHUE CBEYH,
IIPOKAJIMBaHUE MEJHOM MPOBOJIOKH, B3aUMOJCICTBHE MeNa ¢ KUCIOTOM) ABIEHU, Ha0t01eHue
U ONHMCAaHWE [PU3HAKOB IMPOTEKAHMUS XUMHUYECKMX peakuuil (pas3jiokeHue caxapa,
B3aMMO/IEIICTBHE CEpHON KUCIIOTHI C XJIOpUAOM Oapusi, paszinoxeHue ruapokcuna meau (1) mpu
HarpeBaHUU, B3auMoJeicTBue jxenesa ¢ pactBopoM coiau meau (), m3ydenme crnoco6oB
paszeneHus cMeceil: C TOMOIIbI0 MarHuTa, (UIbTpPOBaHUE, BBIIAPUBAHHE, IUCTUIUISLIMS,
XxpomaTtorpadusi, TpOBEIEHHWE OYUCTKH MOBAPEHHOM COJM, HaONIOJIEHHEe U ONHCaHue
pE3yJBbTaTOB IMPOBEJIEHUS OIBITA, WIIIOCTPUPYIOIIErO 3aKOH COXPAaHEHUS MAacChl, CO3JaHHE
MoJiesielt MOJIEKYI (IIapOCTEP KHEBBIX ).

Baxuelilue npeacraBuTe/ M HEOPraHNYeCKMX BellecTB

Bo3nyx — cmech razos. CocraB Bo3ayxa. Kucmopong — 31eMEeHT M IPOCTOE BELIECTBO.
Haxoxnenue xucnopojia B Ipupoje, pU3nuecKkue 1 XUMHUECKUE CBOMCTBA (PEaKIMU TOPEHHUS).
Oxcunpl. Ilpumenenue xkucimopoga. CrocoObl HOMY4YEeHHs KHUCIOpoJa B JIabOpaTopuu H
npoMbIIeHHOCTH. KpyroBopoTr kuciopona B npupoje. O30H — alioTporHas MOAMQpUKAIuUs
KHCIIOpO/1a.

TennoBoil 3¢ (dexkT XUMHUECKOW peakluu, TEePMOXMMHUECKHE YpaBHEHHs, 3K30- U
OHAOTEPMUYECKUE peakUMU. TOIIMBO: yroib M MeTaH. 3arpsi3HEHUE BO3/yXa, YCHUJICHHE
NapHUKOBOTO 3¢ (deKTa, pa3pylieHue 030HOBOTO CIIOSL.

Bonopon — »snemeHT u mpocroe BemlecTBO. HaxokaeHue Bogopona B MPHUPOJAE,
¢u3nueckre 1 XMMUYECKHE CBOWCTBA, IPUMEHEHHE, CIIoco0b! momydeHus. Kucinotel u conu.

MonsipHblii 00bEM ra30B. Pacu€Tbl 1o XUMHUYECKUM YpaBHEHUSIM.

®usnueckue cBoiicTBa BOAbl. Boma kak pactBoputens. PactBopbl. Haceliennsle u
HEHACBIIIEHHbIE pacTBOphl. PacTBopuMOCTh BellecTB B Boje. MaccoBas J0Jsl BELIECTBA B
pactBope. XuMH4eckue cBoicTBa Boabl. OcHOBaHUA. Ponb pacTBOpOB B IpHUPOJE U B KU3HU



yenoBeka. KpyroBopoT Bojabl B mpupojze. 3arpsi3HEHUE MPUPOIHBIX BoA. OxpaHa M OYMCTKA
MPUPOIHBIX BOJI.

Knaccudukanus Heopranmdeckux coeauHeHudd. Oxcunpl. Kitaccupukanus OKCHIIOB:
cojieoOpa3ymomue (OCHOBHBIC, KUCIOTHBIE, aM(oTepHbIe) U HeconeoOpasyronme. Homenknarypa
OKCcHJI0B. PU3NUYECKHEe U XUMUYECKHUE CBOKMCTBA OKCUAOB. [lonyueHne okcuios.

OcHoBanus. Krnaccudukanuss OcHOBaHMIA: HIENOYM M HEPACTBOPUMBIE OCHOBAHUA.
Homenkiarypa ocHoBaHuil. @U3MYECKHE M XHUMHUYECKHE CBOWCTBA OCHOBaHWU. [lomyueHne
OCHOBaHUM.

Kucnoter. Knaccuduxanus kucnor. Homenknarypa kucinot. @usndeckre U XUMUYECKHE
cBoicTBa KUCHOT. Panx akruBHocTn MetaiioB H. H. bekerosa. [lonyyenue kucior.

Comu. Homenknarypa coneil. duznueckue U XxumMudeckue cpoiictBa coieil. [lomydenune
COJIEH.

I'eneTnueckas CBA3b MEXy KJIACCAMH HEOPTAHUYECKUX COCTUHEHUMN.

Xumuueckuii IKcnepumenm:

KaueCTBEHHOE OIpEENIEHUE COJEpKaHUs KUCIOpPOoJa B BO3AYyXE, MOJIy4eHHUE, COOMpaHue,
pacno3HaBaHUE M HM3yY€HUE CBOICTB KUCIOpOJA, HAOIIOJEHUE B3aUMOJACHCTBUS BEILECTB C
KHCIIOPOJIOM U YCJIOBUSI BOSHUKHOBEHHS W MpEKpalleHusi ropeHus (mmoxapa), 03HaKOMJICHHE C
oOpa3lilaMu OKCHIOB M OIMCAaHUE HMX CBOWCTB, MOJy4yeHHE, COOMpaHUE, pacllO3HAaBaHUE U
U3ydeHHe CBOWCTB Boaopoaa (ropeHue), B3aumojeiicTBue Bojopoaa ¢ okcumom wmeau (1)
(BO3MOXHO HCTIOJB30BaHUE BUICOMATEPUATIOB), HAOIIOACHIE 00pa3IOB BEIIECTB KOJIUYECTBOM
1 Monb, ucciaenoBaHue OCOOCHHOCTEHM pPAacTBOPEHHUS BELIECTB C Pa3IMYHON PACTBOPHUMOCTHIO,
MPUTOTOBJICHUE PACTBOPOB C ONPEAEIEHHOM MacCOBOM J0Jiell pacTBOPEHHOIO BEILECTBA,
B3aUMOJICCTBUE BOJBI C METaUIaMH (HAaTpUEM U KajbllieM) (BO3MOXKHO HCIOJIb30BAaHUE
BUICOMATEPHAJIOB), UCCIEJAOBAaHHE OOpA3llOB HEOPTaHMYECKUX BEIIECTB PA3IUYHBIX KIIACCOB,
HaAOJI0/IEHUE M3MEHEHUS OKpaCKH WHAMKATOPOB B PACTBOpPAxX KHCIOT U LIEJIOYEH, M3ydyeHHUE
B3anmojeiictBust okcuga menu (ll) ¢ pacTBopom cepHOM KHMCIOTBHI, KUCIOT C MeTajlaMH,
peaKuMii HEUTpalIu3aluu, MOJIYYEHHE HEPACTBOPUMBIX OCHOBAHUM, BBITECHEHHE OIHOTO
MeTaJljla JPYTUM U3 pacTBOPA COJIM, PEIIEHUE SKCIIEPUMEHTAIbHBIX 3a/1a4 1o TeMe «Baxnenmme
KJIACChl HEOPTaHUYECKUX COCTUHEHUI.

IHepuoauyecknii 3axkoH u Ilepuoanyeckasi cucrema xumudeckux sjiementos JI. M.
MennesieeBa. Ctpoenne aToMoB. XUMHYeCKas CBSI3b. OKMCIUTEIbHO-BOCCTAHOBHUTEIbHbIE
peaxkiuun

[lepBrle TOMBITKA KIACCU(PUKALINUKU XUMHUECKUX OdleMeHToB. [loHsTHE O Trpymmax
CXOJIHBIX DJIEMEHTOB (IIETIOYHBIC U HIETOUYHO3EMENbHBIE METAUIbI, TaJOTeHbl, MHEPTHBIEC Ta3bl).
DNeMEeHTHI, KOTOpble 00pa3yloT aM(OTepHbIE OKCHUIBI U THIPOKCHIBI.

Ilepnonnueckuit 3akoH. Ilepmoanueckas cucrema XuMHU4Yeckux dieMeHtoB J[. .
MengeneeBa. KopoTkomepuonHas u anmuHHomepuogHas ¢opmel [leprogudeckoil CHUCTEMBI
xumuueckux snemeHToB J[. M. MenneneeBa. Ilepuonst u rpymnmbsl. DU3HYECKHH CMBICH
MOPSIIKOBOTO HOMEpa, HOMEPOB MEPUOA U TPYIIIIBI AJIEMEHTA.

Crpoenne aromoB. CocraB aroMHbIX szxep. HM3oromsl. Onextponsl. CrtpoeHue
AIIEKTPOHHBIX 000JI0YEK aTOMOB MepBbIX 20 XUMUYECKHX deMeHToB [leproaudeckoil CHCTeMbI
. U. MenneneeBa. XapakTepUCTHKAa XHMHUYECKOTO »JJEMEHTAa MO €ro IMOJIOKEHUIO B
ITepuoanueckoit cucreme J[. 1. Menaeneena.

3aKOHOMEPHOCTH U3MEHEHHUS pauyca aTOMOB XUMHYECKHUX 3JIEMEHTOB, METAJUTHIECKUX U
HEMETAJUIMYECKUX CBOMCTB MO IPYIIaM U MEPUOIAM.



3nauenue Ileprnonnueckoro 3akoHa u [leproanyeckoil CUCTEMbl XUMHUYECKUX AJIEMEHTOB
JUIsl pa3sBUTHS HayKH U npakTuku. J[. . Mennenees — y4€Hbll U IpaykJaHUH.

Xumuueckas CBSI3b. KoBanenTtHas (monstpHast u HETOJISIpHAS ) CBSI3b.
DNEKTPOOTPULIATEIBHOCTh XUMUYECKUX 2JIEMEHTOB. FloHHAas CBS3b.

Crenenp  okucieHus.  OKHCIMTENBHO--BOCCTAaHOBUTENbHBIE — peakuuu. IIponeccsr
OKHCJICHHS U BOCCTaHOBJICHHs. OKUCIUTENIN U BOCCTAHOBUTEIIN.

Xumuueckuii IKCnepumMenm:

U3ydeHHe OOpa3lOB BEIIECTB METAVIOB M HEMETAJJIOB, B3aMMOJCHCTBHE THUAPOKCHIIA
LIMHKA C PacTBOpaMHU KHCJIOT U ILEJIO0YEH, MIPOBEIEHUE OIBITOB, WIIOCTPUPYIOIUX MPUMEPDI
OKHCIIUTEIbHO-BOCCTAHOBUTEBHBIX PEAKIMNA (TOpEeHHE, peaKLIUU Pa3I0KEHUs, COSAUHEHMS).

Mesxicnpeomemmuuie ceasu

Peanuzanus MexXnpeaMEeTHBIX CBsI3€d MPU U3YYEHHU XMMHH B 8 Kiacce OCYLIECTBIISETCS
yepe3 UCMOJIb30BaHUE KaK OOIIMX €eCTECTBEHHO--HAyYHBIX MOHSATHH, TaK M IOHATUH,
ABJIAIOIUXCSI CACTEMHBIMHU JUISL OTAEIBHBIX NIPEIMETOB ECTECTBEHHO--HAYYHOI'O LIUKJIA.

OOme ecTeCTBEHHO--HAYYHbIE TOHSATHS: HAY4HBIH (DaKT, TUIOTE3a, TEOPHs, 3aKOH,
aHamM3,  CHHTE3,  Kilaccu(ukauusi,  TEPUOAUYHOCTh,  HAONIONEHHE,  AKCIEPUMEHT,
MOJIEJIMPOBAaHUE, U3MEPEHUE, MOJECIIb, SIBJICHUE.

®usnka: Marepus, aToM, OJJIEKTPOH, IPOTOH, HEUTPOH, HWOH, HYKJIHJ, HW30TOIIbI,
PaAMOAaKTUBHOCTb, MOJIEKYJa, B3JEKTPUYECKUN 3apsl, BELIECTBO, TEJIO, O0BEM, arperaTHoe
COCTOSIHWE BEUIECTBA, ra3, (hM3MUYECKHE BEIWYHMHBI, CIUHUIBI W3MEPEHHUs, KOCMOC, IUIAHETHI,
3BE3061, CoHIIE.

buonorus: ¢porocunTes, qpixanue, ouocdepa.

['eorpadus: armocdepa, rtugpochepa, MHHEpPAIbl, TOPHBIC IMOPOJBI, ITOJC3HBIC
HCKOIIaeMbl€, TOIUIMBO, BOJIHBIE PECYPCHI.

9 KUIACC

BemecTtBo u XUMHYECKasi peaKkust

Ilepnonnueckuit 3akoH. Ilepmoamueckas cucrema XuMUYecKHx »diemeHToB J[. .
MengeneeBa. CrpoeHHe aTOMOB. 3aKOHOMEPHOCTHM B W3MEHEHHHM CBOWCTB XHUMHUYECKUX
DJIIEMEHTOB NEPBBIX TPEX IEPUOAOB, Kalus, KadbLUs U UX COCAVWHEHHH B COOTBETCTBHM C
IIOJIO’KEHUEM DJIEMEHTOB B [leproandeckoii cucTeMe U CTPOEHUEM UX aTOMOB.

CrtpoeHue BemiecTBa: BHJIbI XUMHYECKOW CBS3M. THUIBI KPUCTAJUIMUECKUX PEHIETOK,
3aBUCHMOCTb CBOWMCTB BEILIECTBA OT THUIA KPUCTALIMYECKON PEMIETKM M BHUJA XUMHUYECKOU
CBSI3H.

Knaccugukanus ¥ HOMEHKJIAaTypa HEOpraHMYECKHX BEIIEeCTB. XHUMHUYECKHE CBONCTBA
BEIIECTB, OTHOCSIIMXCS K pa3jMYHBIM KjaccaM HEOPraHWYECKUX COEIUMHEHHH, TeHeThdecKas
CBSI3b HEOPraHUYECKHUX BEIIECTB.

Knaccugukaius XUMHYECKHUX peakiuil Mo pa3IuuHbIM MpHU3HAKaM (IO YUCIY U COCTaBYy
YYacCTBYIOUIMX B pEaKIUH BEUIECTB, MO TemIoBoMY 3(dexry, Mo H3MEHEHHIO CTeneHen
OKHUCJICHUS XUMHUYECKUX DJIEMEHTOB, 10 OOpaTUMOCTH, [0 YYaCTHIO KaTalu3aropa). DK30- U
SHIOTEPMUYECKUE PEAKIINH, TEPMOXUMHUYECKHE YPAaBHEHUSI.

[TonsitTue o cxopoctu xumuueckoi peakiuu. IlonsTHe 006 0OpaTUMBIX M HEOOPATUMBIX
XUMHUYECKHX peakuusax. [loHATHE O TOMOreHHBIX M TeTeporeHHbIX peakuusx. Ilonsatue o
karanuze. lloHsatne o XumHueckoM paBHOBecHU. DakKTOphl, BIHAIOIIME HA CKOPOCTh
XUMHYECKON pPEeaKIMH U MOJI0KEHNE XUMUYECKOTO PaBHOBECHS.



OKHUCINUTEIBHO-BOCCTAHOBUTENIBHBIE PEAKIUH, SJIEKTPOHHBIM OalaHC OKHUCIUTEIbHO-
BOCCTAaHOBUTENBHON peakuuu. COoCTaBlI€HHE YPABHEHMH OKHMCIUTENbHO--BOCCTAHOBUTEIBHBIX
peaKIuii C UCIIOJIb30BaHUEM METO0/1a JIEKTPOHHOTO OanaHca.

Teopust 3NEKTPOIUTUUECKON IUCCOLMALNU. DJIEKTPOJIUTHl U HEIIEKTPOIUThl. KaTHoHBI,
aHMOHBI. MeXaHHU3M JAHUCCOLMAIMM BEIIECTB C PA3JIMYHBIMM BUIAAMU XHUMHYECKOH CBS3H.
Crenens quccounanuu. CuiabHbIE U ClIa0ble SIEKTPOIUTHI.

Peakuuu noHHoro oOMeHa. YCIIOBHUS NMPOTEKaHUS PEaKIMii MOHHOTO OOMEHa, MOJHBIC U
COKpallEHHbIE MOHHBIE ypaBHEHUs peakiuil. CBoMCTBa KUCIIOT, OCHOBaHUI M COJIEH B CBETE
IpEeACTaBICHUNH 00 3JIEKTpOJUTHUYECKON aucconuanuu. KadyecTBEHHblE peaklUMUd Ha HOHBI.
[TonsiThe 0 rupoIN3€e COJEH.

Xumuueckuii IKCnepumMenm:

O03HAKOMJIEHHE C MOJEISMHU KPUCTAIIIMYECKUX PEHIETOK HEOPraHMYECKHUX BEILECTB —
METaUIOB W HeMeTauioB (rpadura W anamasa), CJIOXKHBIX BEIIECTB (XJIOpUAa HaTpHs),
UCCIICIOBAaHUE 3aBHCHUMOCTH CKOPOCTH XUMHUYECKOW peakIMM OT BO3AECUCTBHUS Pa3IUUHBIX
(akTOpoOB, UCCIIEOBAHUE 3JIEKTPOIPOBOJHOCTH PACTBOPOB BEIIECTB, IMpOLECcca AUCCOLUALUU
KHUCJIOT, ILIENoYe U cojeil (BO3MOJKHO HCIIOJIb30BAHME BUJEO MAaTEpUalioB), IPOBEJIECHUE
OMBITOB, WJIIIOCTPUPYIOIUX NPU3HAKK NPOTEKaHUs peakluil MOHHOro oOMeHa (oOpa3oBaHue
ocajika, BbIAENICHME ra3a, 00pa3oBaHME BOJbI), OINbITOB, WIIIOCTPUPYIOIUX [PUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX pPEaKUUi (FOpeHHE, peakUuu pas3ioKeHUs, COCAUHEHHUS),
pacro3HaBaHUE HEOPraHWYECKUX BELIECTB C IIOMOIIbIO KAaYeCTBEHHBIX pEakUUi Ha HOHBI,
pelIeHne IKCIIEPUMEHTANIBHBIX 3a/1a4.

HemeTtaJuibl U UX COeJUHEHUS

OOmass xapakTepucTHKa rajoreHoB. OCOOEHHOCTH CTPOEHHUS aTOMOB, XapaKTEpHBIE
crerieHu okucieHusi. CtpoeHne u (DU3WYECKHE CBOWCTBA IPOCTBIX BEIIECTB — TaJOT€HOB.
XuMHUECKHEe CBOMCTBAa Ha MpuMepe xJjopa (B3auMoOJEHiCTBHE ¢ MeTaulaMH, HeMeTaJlJIaMH,
menoyamu). XmopoBogopoa. ConsHas KHUCIOTa, XUMHMYECKHE CBOMCTBa, IOJIyYyeHHE,
npuMeHeHue. JlelicTBre XJiopa U XJIOpOBOAOPO/Ia Ha OpraHu3M uesnoBeka. Baknelme Xiaopuabl
U X HaXO0XJIEHUE B IPUPO/IE.

OOmast xapakrepuctuka 31aeMeHTOB VIA-rpynmnbl. OCOOEHHOCTH CTPOEHHUS aTOMOB,
XapakTepHble creneHu okucieHus. CtpoeHne M (pu3NyYecKHe CBOWCTBA MPOCTHIX BEIIECTB —
KHUCIIOpOJia M cepbl. AJUIOTPONIHBIE MOIU(UKAIIMK KHUCIOPOJA U cepbl. XUMUYECKUE CBOMCTBA
ceprl. CepoBomopoj, cTpoeHue, (GU3MYecKue M XHUMHUYECKHe CBoMcTBa. OKCHABI CEphbl Kak
NPEJCTaBUTENIN KUCIOTHBIX OKCHUIOB. CepHas KUCIIOTa, (GU3MYECKUe M XMMUYECKHE CBOIICTBa
(oOme Kak MpeaCTaBUTENs Kiacca KUCJIOT M crenuduyeckue). XUMHYECKUE pPEeakluu,
JeXallie B OCHOBE IPOMBILIUIEHHOTO croco0a Moidy4yeHUs cepHol Kuciotel. I[IpumeHenue
cepHoll kucnotel. Conu cepHON KUCIOThI, KaueCTBEHHAs peakliys Ha cyibgaT-uoH. Haxoxnenue
ceppl M €€ COEIMHEHUH B MpUpoAe. XHUMHUECKOE 3arps3HEHHE OKPYKAIOLIEH Cpenbl
COCIMHEHUSIMU Cepbl (KHCIOTHBIE JOXKAM, 3arps3HEHHE BO3JyXa M BOJOEMOB), CIIOCOOBI €ro
MPeIOTBPALLICHUS.

OO6mass xapaktepucTuka 31eMeHTOB VA-rpymnnbl. OcoOEHHOCTH CTPOEHHUS aTOMOB,
XapakTepHble CTENEHH OKHCICHHs. A30T, paclpoCTpaHEeHHE B IMpHUpoJe, (U3NYECKUEe H
XUMHYecKHe cBoiicTBa. KpyroBopot a3ora B mpupoje. AMMHUaK, ero Gpu3ndeckue 1 XMMU4ecKue
CBOICTBa, nonydeHue u npuMeHeHne. Conu aMMOHMSI, UX (HU3MUECKHE U XUMUYECKHE CBONCTBA,
npuMmeHeHue. KadecTBeHHas peakuus Ha MOHBI aMMOHUS. A30THas KHUCIIOTa, €€ MOJIydeHUE,
¢u3nueckue M XUMHUYECKHME CBoilcTBa (0oOmIMe Kak TNpeAcTaBUTeNs Kiacca KUCIOT U
cneunduyeckue). Mcnonap3oBaHWe HUTPATOB M COJEH aMMOHHUS B KaueCTBE MHHEPAIbHBIX



ynoOpeHui. XuMHUYECKOe 3arpsi3sHEHUE OKPYXKAIOMIEH CpeIbl COSTMHCHUSAMH a30Ta (KHUCIOTHBIE
JOX/IM, 3arpsi3HEHHE BO37yXa, MOYBBI U BOAOEMOB). Docdop, ammoTponmHble MOIUPHUKAIMN
docthopa, puznyeckue u xummueckue cporctBa. Oxcun docdopa (V) u pocdopnas xkucnora,
¢u3nueckue M XUMHYECKHE CBOWCTBa, moiydeHue. Mcmomb3oBanue QocdaroB B KauecTBe
MUHEPATBHBIX YIOOPEHHIA.

O6mass xapakrtepuctuka 3yeMeHTOB |VA-rpynmbel. OcoOEHHOCTH CTpPOEHHS aTOMOB,
XapaKTepHbIE CTENEHH OKUCICHHS. YTIEPOJ, aJUIOTPOIHbIE MOIU(BHUKAIINH, PACTIPOCTPAHEHUE B
npupoje, Gu3ndeckne u XuMUIECKue CBOMCTBa. AncopOuus. KpyroBopotT yriepona B mpupoe.
Oxkcupsl yriaeposaa, ux (U3NYecKue U XUMUUECKHE CBOMCTBA, IEHCTBUE HA JKUBBIE OPraHU3MBbI,
HOJTyYeHHE U MPUMEHEHHE. DKOJIOrHYeCKre MpoOaeMbl, CBsI3aHHbIe ¢ OKcuaoM yriepoaa (1V),
TUIOTE3a TJI00AILHOTO TOTEIUICHHUS KJIMMAaTa, MapHUKOBBIH 3P QeKT. YrolbHas KHCIOTa U e
CONM, WX (PU3MUECKHME M XUMHYECKHE CBOICTBa, MOJy4YeHHWE M mpuMeHeHue. KauectBenHas
peakiusi Ha  KapOoHar-uoHbl. Mcmonbp3oBanume  kapOoHaToB B OBITY, MEIUIIMHE,
MIPOMBINIJICHHOCTH U CEIbCKOM XO3SHCTBE.

[lepBoHayanpHbBIC TMOHATHS 00 OPTaHMYECKMX BEIIECTBAX KaK O COCTUHEHUSX YTiepoja
(MeTaH, JTaH, OTHWJEH, AaleTWJICH, ATAHOJN, TJHIEPHH, YyKCyCHas Kuciora). IIpupogHbie
WCTOYHUKU YTIEBOAOPOAOB (Yroib, MPUPOIHBIA Ta3, HEPTh), MPOAYKTHI HX MepepadOTKu
(OeH3uH), uX poJib B OBITY U MPOMBIILIEHHOCTH. [IOHATHE 0 OHONIOrMYECKH Ba)KHBIX BEIIECTBAX:
XKHUpax, Oelkax, yrieBoJaXx — M HMX pOJM B JKU3HH 4YeIOBeKa. MarepuaabHOE EIMHCTBO
OpPraHUYeCKUX U HEOPTaHMYECKUX COCAMHEHHH.

Kpemuuii, ero ¢Qusuueckue u XUMHYECKHE CBOWMCTBA, IOJIYYEHHE M MPUMEHEHHUE.
Coenunenus kpemuusi B mnpupone. OOmme mpencraBieHuss o0 okcuge kpemuus (V) u
KpeMHHEBOH kuciaoTe. CUIIMKATHI, UX UCIOJIb30BaHUE B OBITY, B IPOMBIIIJICHHOCTH. BaskHeiimme
CTPOUTENIbHBIE MaTepHalIbl: KepaMuKa, CTEKJIO, IIEMEHT, OeToH, jkene300eToH. I[IpoGiemsl
0€30MacHOT0 UCTOIb30BaHHUS CTPOUTEIBHBIX MaTEPHAIIOB B TIOBCETHEBHO JKU3HHU.

Xumuueckuii IKCnepumenm:

u3ydeHre o0pa3loB HEOPTaHMYECKUX BEHIECTB, CBOMCTB COJITHOW KHCIIOTBI, TTPOBEICHUE
Ka4eCTBEHHBIX PEaKIWi Ha XJIOPWA-WOHBI U HAONIOACHUE MPHU3HAKOB MX MPOTEKAHWUS, OIBITHI,
oTpakarolye (pU3N4YecKue U XMMUYECKHE CBOMCTBA TaJOT€HOB M UX COEAMHEHUI (BO3MOXHO
UCIOJIb30BaHUE BHJEOMATEpHANIOB), O3HAKOMIJIEHHE € O0pa3liaMu XJIOPUAOB (TaJIOT€HHUJIOB),
O3HAaKOMJICHHE ¢ oOpasnmamMu ceppl M €€ COCOUHEHUSMH (BO3MOXKHO HCIOJIh30BaHUE
BHUJIEOMATEPHAIIOB), HAONIOJEHWE TMpolrecca OOyriauBaHMUs — caxapa TMOJ  JCHCTBUEM
KOHIIEHTPUPOBAHHON CEPHOM KHCIOTHI, U3yY€HUE XUMHUYECKUX CBOMCTB pa3z0aBleHHON CepHOU
KHCJIOTHI, MPOBEJICHHE KAaYeCTBEHHOW peaklMM Ha Cyiab(paT-HOH M HaOIOJeHHE NMpU3HaKa eé
IPOTEKaHUs, 0O3HAKOMJIEHHE ¢ (pU3MUYECKMMM CBOWMCTBaMHU a30Ta, ¢ocdopa M MX COEIUHEHUUN
(BO3MOYHO HCII0JIb30BaHUE BHIEOMATEPUAIIOB), 00pa3iaMH a30THBIX U POChHOPHBIX y10O0peHui,
nojydeHue, coOupaHue, pacro3HaBaHWE M U3yYEHHE CBOWCTB aMMHUaka, IPOBEACHUE
Ka4eCTBEHHBIX pEaKIMd Ha HMOH aMMOHMA M (ocdar-uOH M H3yuYeHHE MPHU3HAKOB HX
MPOTEKaHUs, B3aMMOJCICTBHE KOHIIEHTPUPOBAHHOW Aa30THOM KHUCIOTHI C MEbI0 (BO3MOXHO
UCTIOJI30BaHUE BHUJICOMATEPUANIOB), M3YYCHHE MOJENEeH KPHUCTAIUTMUECKUX PEIMETOK anMasa,
rpaduta, (¢yuiepeHa, O3HAKOMIIEHHE C MPOIECCOM aACOpOIMH PAcTBOPEHHBIX BELIECTB
AKTUBUPOBAHHBIM YIJIEM M yCTPOICTBOM MPOTHBOras3a, MoJydeHrue, COOupaHue, paclo3HaBaHue
U W3y4YCHHE CBOWCTB YTJIEKHCIIOTO Tra3a, MPOBEJCHWE KAaYeCTBEHHBIX pEaKIHWid Ha KapOoHAT U
CHIINKAaT-HOHBl W W3y4YCHHWE NPU3HAKOB HUX MPOTCKAHHS, O3HAKOMIIGHHE C MPOIYKIHEH
CHJIMKAaTHOW TNPOMBIIIJICHHOCTH, PELICHUE SKCIEPHUMEHTAIBHBIX 331a4 1o TeMme «Bakueiimue
HEMETAJJIbl U UX COCTUHEHUSY.



MeTa/liibl M X COCAUHEHUS

OO0masi xapakTepUCTHKA XHUMHYECKUX DJIIEMEHTOB — METalIOB HAa OCHOBAaHWUU UX
nonoxkeHus B [lepuonnueckont cucreme Xxumudyeckux aemeHToB . 1. MenaeneeBa u cTpoeHus
atoMoB. CTpoeHue MeTaioB. MeTaluyeckas CBsI3b M MeETaJNIMYecKas KpUCTalIndecKas
peméTka. ODJIEKTPOXUMHUYECKUN ps HanpsDKeHUH MeTawioB. PU3MUECKHe U XUMUYECKHE
cBoiicTBa MetayyioB. OOmuMe crnocoObl MoxydeHus: MeTauioB. [loHATHE O KOPPO3UU METaJIOB,
OCHOBHBIE CITOCOOBI 3aIIUTHI UX OT KOppo3uu. CIuiaBkl (CTalib, YyT'yH, JFOPATIOMUHUN, OpOH3a) U
WX MIPUMEHEHHUE B OBITY U POMBIILICHHOCTH.

[[{erounble MeTaNIBL: TIOJIOKEHUE B Ileproanueckoi cucreMe XMMUYECKUX 31eMeHTOB /1.
W. MenpneneeBa, CTpOEHHE UX aTOMOB, HaXOXIEHUE B mpupoje. OPuznueckrue U XUMHUYECKUE
CBOICcTBa (Ha mpuMepe HaTpus U Kanus). OKCuIbl U THAPOKCUABI HaTpus U Kanus. IIpumeHnenue
[IEJIOYHBIX METAJVIOB U UX COCTUHEHUMN.

[[{erouHo3emMenbHbIE METAJUIBI MarHuid M KajapUui: mnoJiokeHue B Ilepuogmueckoit
cucreMe xumudeckux sneMeHToB JI. M. MeHnaeneeBa, CTpO€HHE MX aTOMOB, HaXOXKJIEHUE B
npupozae. PU3NYECKUE U XMMHYECKUE CBOWCTBA MAarHus W KalbliMs. BaxkHelmume coenruHEHUs
KabIUsl (OKCH, TUAPOKCU, COJIN). JKECTKOCTE BOJIBI M CITOCOOBI €€ YCTpaHCHUSI.

Amomunuii: nonoxenue B Ilepumonnueckoid cucreme xumuueckux snemeHto J[. H.
MeneneeBa, CTpO€HHUE aTOMa, HaxoJeHue B npupoje. Gusnyeckue U XMMHUYECKHE CBOMCTBA
amroMUHUS. AM(OTEpHBIE CBOWCTBA OKCH/IA U THIPOKCH 1A AITFOMHHHSL.

Kenezo: mnonoxenue B Ilepronnueckod cucrtemMe XUMUYECKHX a3nemeHToB J[. H.
MenpeneeBa, CTpO€HHUE aTOMa, HaxoXJeHue B npupoje. Gusnyeckue U XMMUYECKHE CBOMCTBA
xene3a. Okeupnwl, Tuapokeunsl u conu skenesa (II) m xenesa (lll), ux cocraB, cBoiicTBa u
IIOJIyYECHHUE.

Xumuueckuii IKCnepumMenm:

O3HAKOMJICHHE C O00pa3llaMi METa/lIOB M CIIaBOB, UX (U3UYECKUMHU CBOMCTBAMU,
U3YYEHHE PE3YNbTAaTOB KOPPO3UU METAIJIOB (BO3MOXKHO HCIIOJNB30BAaHHE BHAEOMATEPUATIOB),
0COOEHHOCTEH B3aMMOJEHCTBUS OKCUIA KaJbLUs U HATPUS C BOJIOM (BO3MOKHO MCIOJIB30BaHUE
BUJICOMaTEpHUAJIOB), HCCIEIOBAaHUE CBOWCTB JKECTKOM BOJBI, Ipollecca TOPEHUs >JKee3a B
KucIoposie  (BO3MOXKHO  HCIOJNB30BaHHE  BUIACOMATEpHUATOB), TMPU3HAKOB  MPOTEKAHUS
KaueCTBEHHBIX PEaKIMii Ha MOHBI: MAarHUs, KaJbIlHs, alFOMUHUSA, [IUHKa, kene3a (I1) u sxenesa
(1), meau (11), HaOnrOIEHME U ONKMCAHKE MPOIIECCOB OKPAIIMBAHUS IJIAMEHH MOHAMH HATPHS,
KaJIig ¥ KaJIbIHs (BO3MOXXHO HCIIOIB30BAaHUE BUIECOMATEPUATIOB), UCCIIEAOBaHNE aM(DOTEpPHBIX
CBOMCTB THJIPOKCHJIA AJIFOMUHUS U THUIPOKCUJA IMHKA, PEIICHHE SKCTIEPUMEHTAIBHBIX 3a/1a4 110
TeMe «BakHel1ne MeTasulbl U UX COSUHEHUSD.

XuMus M OKpyxKamoLas cpeaa

BemectBa u MaTepuasnbl B IOBCEJHEBHOM JKU3HM YeoBeKa. be3onmacHoe HCIOJIb30BaHUE
BEIIECTB M XUMHUYECKHX peakiuil B ObITy. llepBas momois mpH XUMHUYECKHX OXKOTax M
OTPABIICHUSIX.

XHUMHYECKOE 3arpsi3sHEHUE OKPYKAIOIICH cpepl (TpeaeibHas 0MyCcTUMas KOHIIEHTPaIus
BeniecTs, ganee — [1/IK). Ponp Xxumuu B penieHuu 3K0JI0THYECKUX MTPOOIIEeM.

Xumuueckuii IKcnepumenm:

u3ydeHue o0pa3IoB MaTepHalioB (CTEKIIO, CIUIaBhl METAIIJIOB, MTOJIMMEPHBIE MAaTEPUAITBI).

Mestcnpeomemnuwie ceasu

Peanuzanus MexXnpeIMeTHBIX CBA3€H NMPHU M3YYEHHH XMMHHU B 9 Kilacce OCYIIECTBISETCS
Yyepe3 HCMHOJIb30BAaHUE KaK OOIIMX eCTEeCTBEHHO-HAYYHBIX TMOHATHH, TaKk ¥ TOHSTHIA,
SBJISIFOLIUXCSI CACTEMHBIMHU JIJIs1 OT/IENIbHBIX MPEMETOB €CTECTBEHHO--HAYYHOTO IIUKJIA.



OO1me eCTeCTBEHHO-HAYYHbIC TOHSITHSA: HAy4HbIH (aKT, TUIOTE3a, 3aKOH, TEOpH,
aHAJIU3, CHHTE3, KIacCUpUKaLus, MEPUOAUYHOCTD, HaOJII0ICHHE, JKCIIEPUMEHT,
MOJICIIMPOBaHKE, U3MEPEHUE, MOJIEIIb, SIBIICHUE, TAPHUKOBBIN 3(p(eKT, TEXHOIOTHS, MaTepHaJIbl.

®usuka: Marepusi, aroM, OJJEKTPOH, IPOTOH, HEUTPOH, HOH, HYKJIUJ, HW30TOIIbI,
PaaMOaKTHBHOCTb, MOJICKYJIa, JJICKTPUYECKUH 3apsja, MPOBOJAHUKH, IOJYIPOBOJHUKH,
JIMAJIEKTPUKH, (OTOIIEMEHT, BELIECTBO, TEJI0, 00bEM, arperaTHOe COCTOSIHME BEIECTBa, ras,
pacTBOp, PacTBOPUMOCTb, KPHUCTAJUIMUECKas PpEMIETKA, CIUIaBbl, (U3UYECKHE BEIHYUHBI,
€IMHUIIBI U3MEPEHUS, KOCMHYECKOE TIPOCTPAHCTBO, TUIaHEThI, 3BE31b1, COHIIE.

buosorus: ¢dorocuntes, apixaHue, Oouochepa, 3KOCHCTEMa, MHHEPAIbHBIC YI0OpEHHS,
MHKPO3JIEMEHTBI, MAKPOAJIEMEHThI, TUTATE/ILHBIC BEIICCTBA.

['eorpadus: armocdepa, rtuapochepa, MHHEpPAIbl, TOPHBIE TMOPOJBI, TOJEC3HBIC
HCKOIIaCMbIC, TOIIJINBO, BOAHBIC PECYPCHL.



IINTAHUPYEMBIE PE3YJIbTATbI OCBOEHUSA ITPOI'PAMMBI 110 XUMHHU HA
YPOBHE OCHOBHOI'O OBIIIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIbTATHI

JIndHOCTHBIE PE3YyJbTaThl OCBOEHHUS MPOrPAMMBI OCHOBHOTO OOIIEr0 00pa30BaHUA
JIOCTUTAIOTCS B X0/1e 00YYEeHHs] XUMUU B €IMHCTBE Y4eOHOM M BOCIUTATEIHHON J1eATEIHbHOCTH B
COOTBETCTBUM C  TPAJAWLIUOHHBIMH  POCCHMCKMMH  COLMOKYIBTYPHBIMH W  JyXOBHO-
HPaBCTBEHHBIMH LEHHOCTSIMH, MPUHATHIMH B OOINECTBE MpPaBUJIAMHU U HOpPMaMH MOBEICHHUS U
CIOCOOCTBYIOT IIPOIIECCaM CaMOIIO3HAHUS, CAMOPA3BUTHS U COIIMAIN3AIINN 00yYaOIUXCsl.

JIndHOCTHBIE pPE3YyJbTAThl OTPAXKAIOT TOTOBHOCTh OOYYArOIIMXCS PYKOBOJACTBOBATHCS
CHCTEMOW MO3UTHUBHBIX IIEHHOCTHBIX OPHUEHTALMH M PACHIMPEHHE OIbITAa JACATEIbHOCTH Ha €&
OCHOBE, B TOM YHCJIE B YaCTH:

1) naTPHOTHYECKOT0 BOCTIUTAHUSI:

[IEHHOCTHOTO OTHOIICHUS K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPUYECKOMY U HAYYHOMY
HACJIC/INI0, TIOHMMAaHMS 3HAYCHUsS XMMHUYECKOH HAyKH B JKM3HH COBPEMEHHOTO OOIIeCTBa,
CIOCOOHOCTH BIIAJIETh JTOCTOBEPHOW MH(OpMAIUE 0 MEPeAOBBIX ITOCTHKECHUSAX U OTKPBITHIX
MHUPOBON M OTEUECTBEHHOW XHMMUH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHMUSX 00 YCTpOMCTBe
Mupa 1 oOIIecTBa;

2) rpa:KIaHCKOr0 BOCIIMTAHMSA:

NPEICTABICHUS O CONMUAIBHBIX HOpPMax M IMpaBWJIaX MEXKIMYHOCTHBIX OTHOIICHHN B
KOJUJICKTHBE, KOMMYHHUKATHBHOU KOMIETEHTHOCTH B 00IIECTBEHHO TIOJIE3HOH,
yueOHO-UCCIIeIOBATEIbCKON, TBOPUYECKON W JpPYruX BHUAAX JEATEIbHOCTH, TOTOBHOCTH K
pa3Ho00pa3HOW COBMECTHOW JIEATEIBHOCTH NP BHIIOIHEHUH Y4eOHBIX, IO3HABATENIbHbIX 3a/1a4,
BBIITOJIHEHNH XHMHUYECKHX OSKCIEPUMEHTOB, CO3JaHUU YYEOHBIX IPOEKTOB, CTPEMIICHHUS K
B3aMMOINIOHMMAHHUIO M B3aUMOIIOMOILM B MPOLIECCE ITOM y4eOHON AesITeTbHOCTH, TOTOBHOCTH
OLIEHUBATh CBOE IOBEIEHUE U TOCTYNKH CBOMX TOBAapHUINEH C IMO3UIMM HPAaBCTBEHHBIX U
NPAaBOBBIX HOPM C YUETOM OCO3HAHMS MOCIIEICTBHIA MOCTYIIKOB;

3) HEeHHOCTH HAYYHOT O MO3HAHUSI:

MHUpPOBO33pPEHUYECKHE  NPEACTAaBICHHS O BELIECTBE W  XHMHUYECKOH  peakiuH,
COOTBETCTBYIOIIIE COBPEMEHHOMY YPOBHIO Pa3BUTUSl HAyKM M COCTABIISAIOLIME OCHOBY ISt
NOHMMAaHHUS  CYIIHOCTH HAayyHOW KApTHHBI MHpa, TNPEACTaBICHHS 00  OCHOBHBIX
3aKOHOMEPHOCTSIX PA3BUTHUS MPHUPOAbI, B3aUMOCBA3SX YEJIOBEKA C MPUPOJHONW CPeoi, O poiH
XMMHHU B TIO3HAHUH ITHX 3aKOHOMEPHOCTEH;

MO3HABATENIbHBIE MOTHUBBI, HAIPAaBICHHbIE HA TMOJIyYeHHWE HOBBIX 3HAHUN MO XUMHH,
HEOOXOMUMBIE Ui OOBSCHEHHS HaOIIOJAaeMbIX IIPOIECCOB U SIBJICHWH, IO3HABaTEIILHOM,
MH(POPMAIIMOHHON M YNTATEIBCKON KYJIBTYPHI, B TOM YHCIIE HABBIKOB CAMOCTOSITEILHON PaOOTHI
C y4yeOHBIMH TEKCTaMH, CIIPABOYHOM JUTEPaTypoOi, AOCTYMHBIMH TEXHHUECKUMH CpPEACTBAMHU
UH(POPMALIMOHHBIX TEXHOJIOT U

WHTEpEC K OOYYEHHWIO W TO3HAHMIO, JTIOO03HATEIHbHOCTh, TOTOBHOCTh M CIIOCOOHOCTH K
caM000pa30BaHMIO, TIPOEKTHOW U HMCCIIEIOBATEIBCKON JEATEILHOCTH, K OCO3HAHHOMY BBIOODY
HaMpaBJICHHOCTH U YPOBHsI 00yueHUs B JalibHEHIIEM;

4) popMHUpPOBaHUSI KYJIbTYPbI 310POBbSI:

OCO3HAHWE IICHHOCTH JKW3HH, OTBETCTBEHHOTO OTHOIICHHS K CBOEMY 3/I0POBBIO,
YCTAaHOBKM Ha 370POBBI 00pa3 >KW3HU, OCO3HAHWE IIOCIEACTBUI W HEMPHUSITHE BPETHBIX
NpUBbIUEK (YMOTpeOJIeHUs] alKOrojs, HAapKOTHKOB, KYpPEeHHs), HEOOXOAUMOCTH COOIOACHUS



mpaBuj 0€30MaCHOCTH TIPU OOpAIIEHWH C XUMHUYECKHMU BEIIECTBAMU B OBITY M pEabHOU
YKU3HU;

5) Tpy10BOT0 BOCIUTAHUS:

MHTEpEC K MPAKTUYECKOMY U3YUYEHUIO MPO(EccHii u Tpyaa pa3IndHOro poja, YBaKEHHE K
TPy U pe3yJdpTaraM TpPYAOBOW JAEATEIBHOCTH, B TOM 4YHCJIE Ha OCHOBE HPUMEHEHUS
OPEIMETHBIX 3HAHUA 1O XUMHH, OCO3HAHHBIA BBHIOOP WHIMBUAYAIbHOW TPaeKTOPUU
IPOJOIDKEHUS 00pa3oBaHUSl C Y4ETOM JIMYHOCTHBIX HHTEPECOB M CIIOCOOHOCTH K XHUMHH,
OOIIECTBEHHBIX MHTEPECOB M MOTPEOHOCTEH, YCHEmHOW Mpo(ecCHOHATbHON AEATENbHOCTH U
pa3BUTHS HEOOXOTUMBIX YMEHUH, TOTOBHOCTb aJalTUPOBATHCS B PO eCCHOHATBHON CPeIE;

6) 9K0JIOrHYeCKOr0 BOCIIUTAHUS

HKOJIOTHYECKH I1eJIeCO00pa3HOe OTHOIIEHHE K MPUPOAE KaK MCTOUYHUKY KHU3HH Ha 3emie,
OCHOBe €€ CyIIeCTBOBaHMs, MOHUMAaHHE LIEHHOCTH 3J0POBOr0 M OE30MacHOTO 00pasa KHU3HH,
OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY (PH3UYECKOMY U TMCUXHUYECKOMY 3I0POBbIO,
OCO3HaHHE LIEHHOCTH COOJIOICHUS MPaBUi OE30MacCHOTO MOBEACHUS IPU paboTe ¢ BEIIeCTBAMHU,
a TaK)Ke B CUTYALUAX, YIPOXKAIOIIKX 370POBbIO U KU3HHU JIOCH;

CIIOCOOHOCTH MPHUMEHSTHh 3HAHUS, IOJIydaeMble NPU H3YyYEHUU XUMHHM, IS PEIEHUs
3a/1a4, CBA3aHHBIX C OKpYKaroLel MPUPOJHOIN CpeloH, 1Jisl MOBBIIIEHUS YPOBHS SKOJIOTUYECKON
KYJIBTYpPbI, OCO3HAHUS TJI00ATBFHOTO XapakTepa SKOJIOTHYECKUX MPOOJIeM U MyTel MX pelieHus
IIOCPEACTBOM METOJIOB XMMMH, FKOJIOIMUYECKOTO MBILUICHUS, YMEHUSI PYKOBOJICTBOBATHCS UM B
II03HABATEJIbHON, KOMMYHUKATUBHON M COLMATIbHOM MPAKTHKE.

METANPEAMETHBIE PE3YJIbTATDHI

B cocraBe MeTampeaMETHBIX Pe3ylbTaTOB BBIICISAIOT 3HAYMMBIE 7S (OPMUPOBAHUS
MHUPOBO33pEHUsI OOIICHAYYHbIE MOHATUS (3aKOH, TEOpUS, NMPUHIUI, TMIOTe3a, (aKT, CUCTEMA,
IIPOLIECC, IKCIEPUMEHT U JAPYTOE.), KOTOPbIE UCIOJIB3YIOTCS B €CTECTBEHHO-HAYYHbBIX Y4EOHBIX
npeaMeTax U MO3BOJISIIOT Ha OCHOBE 3HAHUM M3 ATUX MPEeIMETOB (JOPMUPOBATH MPEICTABICHHUE O
LIEJIOCTHOM Hay4YHOH KapTHHE MHpa, U YHUBEpCalbHble yuyeOHble AEHUCTBUS (IIO3HABATENbHBIE,
KOMMYHMKAaTHBHbBIE, PETYJIATUBHBIE), KOTOpble oOecnedynBaroT (OPMHUPOBAHME TOTOBHOCTH K
CaMOCTOSITEIbHOMY IUIAHUPOBAHUIO M OCYIIECTBICHUIO YU€OHOU e TEIbHOCTH.

ITo3naBaTenbHBIC yHHBeEPCAJIbHbIC Y4eOHbIC el CTBUS

ba3oBble JlornyecKue AeicTBUA:

YMEHMSI HCHOJIb30BaTh MPHUEMBI JIOTMYECKOTO MBIIUIEHUS IPH OCBOEHUU 3HAHUU:
pPacKpbIBaTh CMBICA XUMHYECKMX TOHATHH (BBIIENATH HUX XapaKTepHbIE IPU3HAKH,
yCTaHaBJIMBATh B3aUMOCBA3b C APYTUMH MOHSTUSAMH), UCIIOIb30BATh MOHATHUS sl OOBICHEHUS
OTIENbHBIX (DAaKTOB W SBJIEHHH, BBIOMpaTb OCHOBAHHS M KPUTEPUM IS Kiaccu(UKauu
XUMHYECKHMX BEIIECTB U XMMHUECKUX pEeaKlui, yCTaHaBIUBaTh PUYMHHO-CIIEICTBEHHBIE CBSI3U
MeX/y 00BEKTaMHU U3YUEHHUs, CTPOUTH JIOTHUECKUE pacCykIeHUs (MHAYKTUBHbIE, 1€ TyKTUBHBIE,
10 aHAJIOTHH), AEJIaTh BBIBOBI U 3aKIIIOUEHUS;

YMEHHE MPUMEHATHh B MPOLIECCE NMO3HAHMS MOHATHUS (IMPEAMETHBIE U METAlPEIMETHBIE),
CUMBOJINYECKUE (3HAKOBBIE) MOJEIH, MCIOIb3yeMble B XHMHH, NPEOOPa30BBIBATH HIMPOKO
NPUMEHSIEMbIE B XUMHUH MOJIEJbHbIE MPEACTABICHUS — XUMUYECKUI 3HAK (CUMBOJI 3JIEMEHTA),
XUMHYeckass (GopMylna M YypaBHEHHE XHMHYECKOM peakuud — NpU peleHUH Yy4eOHO-
MIO3HABATEJIbHBIX 3a/ad, C Y4E€TOM OTHUX MOJEIBHBIX NPEICTaBICHUNH BBIABIATH U
XapaKTepU30BaTh CYIIECTBEHHBIE NMPU3HAKH H3YyYae€MBIX OOBEKTOB — XMMHUYECKHX BEIIECTB U
XUMHUYECKHX PEaKIMi, BBIBIATH OOIIME 3aKOHOMEPHOCTH, MPUYMHHO-CIICACTBEHHbIE CBSI3U U
IIPOTUBOPEYMS B U3yUAEMBIX IIPOLIECCAX U SIBICHUSIX.

ba3oBrble uccienoBaTe/bCKue 1eHCTBHA!



YMEHHUE HCHOJb30BATh IOCTABIEHHBIE BONPOCHl B KAayeCTBE MHCTPYMEHTAa IO3HAHUSA, a
TaKKe B KadeCTBE OCHOBBI JUIsI (OPMHPOBAHUS THIIOTE3bl IO TPOBEPKE MPABUIBLHOCTH
BBICKA3bIBAEMBIX CYXICHUI;

IPUOOpPETEHUE OMbITa MO IJAHUPOBAHUIO, OPraHU3AlMM M IPOBEIACHHUIO YYEHHYECKHX
9KCHEPUMEHTOB, yMEHHE HAa0II01aTh 3@ X0O/10M IPOLIECCca, CAMOCTOSITEIbHO IIPOrHO3UPOBATh €r0
pe3yiabTar, (opMyIMpOBaTh O0OOLIEHHS M BHIBOJBI IO pe3yjbTaTaM IPOBEAEHHOIO OIbITA,
UCCJIEI0BAHMS, COCTABIIATh OTUYET O MPOJIeTaHHOM padoTe.

Pabora ¢ unopmanmeii:

yMeHUue BbIOUpaTh, AHATU3UPOBATh U HHTEPIPETUPOBATh MH(YOPMALMIO PA3IMUHBIX BUI0B
1 GOpM IIPEICTABICHUS, IOIYIAEMYIO U3 Pa3HbIX HCTOUYHUKOB (HAy4HO-TIONYJISIpHAst IUTepaTypa
XUMHYECKOTO COAEp)KaHHWs, CIpPaBOYHbIE MOcoOus, pecypchl HMHTepHeTa), KPUTHYECKU
OLICHUBATh MMPOTUBOPEUUBYIO U HEIOCTOBEPHYIO MH(POPMAIIHIO;

YMEHHUE IPUMEHSTh Pa3IMuHble METObl U 3aIIPOCH] IPH MOUCKE U 0TOOpe MHPOPMALIUU U
COOTBETCTBYIOLUX JAHHBIX, HEOOXOJUMBIX JJIsl BBIIIOJHEHHsI yU€OHBIX U M03HABATEIbHbBIX 33a4
OTIpEeNIeIEHHOT0 THUMA, MPHOOpPETEHHE OIbITa B 00JAaCTH MCIIONB30BaHUS HH(POPMAIMOHHO-
KOMMYHHMKATHUBHBIX TEXHOJOTHH, OBIaJeHUE KYIbTYPOH aKTUBHOI'O HCIIOJIb30BAHUS PA3IUYHBIX
IIOUCKOBBIX CHCTEM, CaMOCTOSITE€IbHO BbIOMPATh ONTUMAIBHYIO (OpMYy THpeacTaBiIeHUs
UHGOpPMALMU U WUIIOCTPUPOBATH peIllaeMble 3a/laud HECIOXKHBIMM CXEMaMH, JuarpaMMamu,
npyrumu popmamu rpaduku U ©X KOMOUHALIUSMU;

YMEHHME MCHOJIb30BaTh U aHAIM3UPOBATh B IpoOLEcCe YYEOHON U HCCIEeI0BaTEIbCKON
NEeSITeIbHOCTH HH(OPMALIMIO O BIHUSHUM POMBIIUIEHHOCTH, CEIbCKOI0 XO35HCTBA U TPAHCIIOPTA
Ha COCTOSIHME OKPY’KaIolLIe MPUPOJHOM Cpe/ibl.

KoMMmyHukaTHBHBIEe yHHBepcaibHbIe yueOHbIe JeHCTBUSA:

YMEHMsI 3aJaBaTh BOIPOCH (B XoJe Juajora M (Wiu) JUCKYCCHH) IO CYLIECTBY
oOcyxnaeMol TeMmbl, (HOPMYIUPOBaTb CBOM MPEUIOKEHUS OTHOCUTEIIBHO BBIIOJHEHUS
IIPEVI0KEHHON 3a1a4H;

YMEHHMSI IPEACTABIATh NOJyYEHHBIE PE3YJIbTaThl T0O3HABATEIBHOMN JAEATEIbHOCTH B YCTHBIX
U THUCbMEHHBIX TEKCTax; JejaThb IMPE3CHTALUI0 pPE3yJbTaTOB BBIIOJHEHUS XHMHUYECKOTO
JKCIIepUMeHTa (Ja0opaTOPHOTO OMbITa, J1a0OpaTOpHOM pPabOTHI MO MCCIETOBAHHUIO CBOWCTB
BEIIECTB, yUeOHOTO MPOEKTA);

YMEHMsI y4eOHOTO COTPYJIHUYECTBA CO CBEPCTHHKAMM B COBMECTHOM MO3HABaTEJIbLHON U
HCCJIEIOBATENIbCKON NI€ATEIbHOCTH MPU PEUICHUH BO3HMKAIOMIMX NpoOJieM HAa OCHOBE yuyéTa
OOIIMX HHTEPECOB U COTJacoBaHMs MO3MLUN (0OCYXIeHHs, OOMEH MHEHUSMH, «MO3TOBBIE
LITYPMbI», KOOPAUHALIUS COBMECTHBIX ACUCTBUM, ONPENEICHUE KPUTEPUEB IO OLICHKE KauecTBa
BBITIOJITHEHHOU pabOThI U IpyTue).

PeryasiTuBHble yHUBepcaJbHbIe y4eOHbIe 1eiiCTBUSA:

YMEHHME CaMOCTOATEIBHO ONPENENATh LIEIU ACITEIbHOCTH, INIAHUPOBATh, OCYLECTBIISITD,
KOHTPOJHMPOBAaTh M TPU HEOOXOAMMOCTH KOPPEKTHUPOBATh CBOIO JEATEILHOCTH, BHIOMPATH
HaubOosnee HS(P¢eKTUBHbIE CHOCOOBI pelieHus Y4eOHbIX M TO3HaBaTeNbHBIX  3ajad,
CaMOCTOSTENIBHO COCTABJIATh WJIM KOPPEKTUPOBATh NPEIJIOKEHHBIA AITOPUTM JEUCTBHM NpH
BBIMOJIHEHUH 33aHUN C y4€TOM TMOJy4YeHHs] HOBBIX 3HAHHH 00 M3y4aeMbIX OOBEKTax —
BEIIECTBAX U PEAKIMAX, OLIEHUBATh COOTBETCTBHE NOJYUYEHHOIO pE3ysbTaTa 3asBJICHHON LIeMu,
YMEHHE HCII0JIb30BaTh U aHAJIM3UPOBATh KOHTEKCTHI, IPEAJIaraeéMble B YCIOBUU 3aJIlaHUM.

MNPEJIMETHBIE PE3YJBbTATHBI

B cocraBe mnpeaMeTHBIX pPE3yJNbTAaTOB IO OCBOEHHUIO 0053aTENBHOTO COJEPKaHMS,
YCTQHOBJICHHOTO JaHHOM (¢exnepanbHOW pabouell MporpamMmol, BBIJIENAIOT: OCBOCHHBIE



oOydarlolmuMucs Hay4yHble 3HAHHUS, YMEHHS M CHOCOObI JeWCTBUM, creuuduyeckue s

OpeIMETHOW 00acTH «XUMHS», BUIBl JIEATEIBHOCTH MO TOJXYYEHHIO HOBOTO 3HAHHUS, €ro
UHTEPIpETaLNH, TPEOOPA30BAHUIO U IPUMEHEHHUIO B PA3JIMUHBIX YI€OHBIX U HOBBIX CUTYaIUsX.

K xonmy oOyuenust B 8 kJiacce mpeaMeTHBIE pe3ysbTaThl Ha 0a30BOM YPOBHE JIOJIKHBI
oTpaxkaTb cHOPMUPOBAHHOCTH Yy OOYUAIOIIUXCSl YMEHUI:

pacKpbIBaTh CMBICII OCHOBHBIX XMMUYECKUX IOHATUN: aTOM, MOJIEKYJa, XUMHUYECKUN
9JIEMEHT, MPOCTOE BEIIECTBO, CIIOXKHOE BEIIECTBO, CMeCh (OJHOPOAHAA U
HEOJIHOPO/IHAsA), BAJIEHTHOCTb, OTHOCUTEJIbHAs aTOMHAasi M MOJIEKYJsipHas macca,
KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIpHas Macca, MaccoBas [0 XUMHYECKOIO
JJIEMEHTa B COEIMHEHHM, MOJIIPHBIM 00BEM, OKCHI, KHUCIOTa, OCHOBAaHHUE, COJIb,
3JIEKTPOOTPHULIATEIBHOCTD, CTENIEHb OKUCIIEHUS, XUMUUECKas peakiys, Kiaccudukanus
peakuuii: peakluu COeIMHEHUS, PEaKLIUU Pa3JI0KEHHs, pEaKIIMM 3aMEIIECHUs], peaKkLun
o0OMeHa, 9K30- ¥ SHIOTEPMUYECKHUE PEAKIINH, TETNIOBOM A (PEKT peakuuu, siipo aToMa,
JJIEKTPOHHBIN CIIOW aToMa, aTOMHas OpOMTal b, paJuyCc aroma, XMMHUYECKas CBS3b,
HOJISIpHAst M HENOJsIpHas KOBAJEHTHas CBA3b, MOHHAS CBsI3b, MOH, KAaTHOH, aHUOH,
pacTBoOp, MaccoBas J0Js BellecTBa (IPOLEHTHAs! KOHLIEHTpalKsl) B pacTBOPE;
WITIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMMYECKMX MOHATHH U NPUMEHATh 3TH
MOHSITHS IIPH ONTMCAHUM BELLECTB U UX IPEBPAIICHUN;

UCIOJIb30BaTh XUMHUECKYIO CHUMBOJMKY JJIS COCTaBJICHHMS (OpMya BELIECTB U
YPaBHEHUN XMMUYECKUX PEAKLUH;

OIpesieNIATh BAJCHTHOCTh ATOMOB 3JEMEHTOB B OMHAPHBIX COEIMHEHMSX, CTENEHb
OKHUCJICHHUS 7JIEMEHTOB B OMHApHBIX COEIMHEHUSX, NPHUHAJJIEKHOCTh BELIECTB K
onpeAeNéHHOMY Kiaccy COEAUHEHMM 1o QopmyrnaM, BHJ XUMHUYECKOM CBSI3U
(KOBaJIGHTHAsi U MOHHAs) B HEOPraHMUECKUX COECMHEHUSX;

packpeiBaTh cmbica llepuoanueckoro 3akona /. . MenaeneeBa: n1eMOHCTPUPOBATH
NOHMMAHHE MNEPUOJUYECKON 3aBUCHUMOCTH CBOMCTB XMMHYECKHX 3JIEMEHTOB OT HX
nosiocxkeHuss B Ilepumonuueckoil cucreme, 3aKOHOB COXPAHEHHS MAacChl BEIECTB,
MIOCTOSTHCTBA COCTaBa, aTOMHO--MOJIEKYJISIPHOTO YUEHMsI, 3aKOHa ABOTaJipo;

ONMCHIBaTh M XapakTepus3oBaTh TabmuuHyto (opmy Ilepuoanueckoit cucTembl
XUMHYECKHX JJIEMEHTOB: pa3jinyaTh IMOHATUS «IJIaBHas moarpymnma (A-rpynma)» u
«mobounas noarpynna (b-rpynma)», Manble W OonblIMe NEPHOAbI, COOTHOCHUTH
0003HaueHMsI, KOTopble UMetoTcs B Tabmuie «llepuoanyeckas cucremMa XUMHUYECKUX
anemeHToB [[. 1. MeHneneeBa» ¢ YUCIOBBIMH XapaKTEPUCTUKAMHU CTPOCHHS aTOMOB
XUMHYECKHX DJJIEMEHTOB (CocTaB M 3apsj sapa, o0Illee 4YHUCIO JJIEKTPOHOB U
pacripeielieHUe UX 10 3JIEKTPOHHBIM CII0SIM);

KJIaCCU(UIIUPOBATh XMMUUYECKUE AJIEMEHThI, HEOPraHUYECKHE BEIEeCTBA, XMMUUECKUE
peakuuu (IO YMCIYy M COCTaBY Yy4YacTBYIOIIMX B pEaKIMH BEIIECTB, MO TEIJIOBOMY
dbdexry);

XapakTepu3oBaTh (OMMUCHIBATH) OOIIME XMMHUYECKHE CBOMCTBA BEIIECTB PA3JIMYHBIX
KJIaCCOB,  NOJTBEp)KJasi  ONHWCAaHUWE TpPUMEpPaMH  MOJIEKYJSIPHBIX  ypaBHEHUM
COOTBETCTBYIOIIMX XUMUYECKUX PEeaKIuil;

IIPOrHO3MPOBATh CBOMCTBA BEIECTB B 3aBHCHUMOCTH OT MX Kau€CTBEHHOI'O COCTaBa,
BO3MOXKHOCTH NMPOTEKaHUSI XUMUYECKUX MTPEBPAIIEHUH B Pa3IMUHbIX YCIOBHSIX;



BBIYHCIIATH OTHOCUTEIBHYIO MOJIEKYISPHYIO U MOJISIPHYIO MacChl BEIIECTB, MaCCOBYIO
JIOJIFO XUMHUYECKOTO 3JIEMEHTa 110 (hOpMyJie COSIUHEHHS, MaCCOBYIO JIOJIFO BEIIECTBA B
pacTBope, MPOBOJUTH PACUETHI IO YPABHEHUIO XUMUUYECKON peaKkilnu;

MPUMEHSTh OCHOBHBIE OIEPAllUM MBICIUTEIBLHON NEATCIIbHOCTH — aHAJIU3 M CHUHTE3,
cpaBHEHHE, 0000IICHUE, CHCTEMAaTH3alNI0, KiacCH(DHUKAIMIO, BBISIBICHUE MPUYUHHO-
-CIICICTBEHHBIX CBSI3€H — JUJII M3Y4YEHHUs CBOMCTB BEIIECTB U XUMHUYECKUX PEAKIIUH,
€CTECTBEHHO-HAYYHbIE METOJbl  IO3HAHUA —  HaOIIAcHUE, M3MEpEHHUE,
MOJICJIUPOBAHUE, IKCIIEPUMEHT (PEaJIbHBIH U MBICIICHHBIN );

CIeIOBaTh MpaBWJIaM TIOJb30BAaHUS XUMHYECKOW TIOCYIOH U  JIaOOpaTOpHBIM
0o0opyI0OBaHHWEM, a TAKXe IMpaBHJIaM OOpaIleHUs C BEIIECTBAMH B COOTBETCTBHH C
WHCTPYKIUSMHU T10 BBITIOJHEHUIO JIAOOPATOPHBIX XMMHYECKUX OIBITOB IO MOJIYYCHHUIO
U COOMpaHUIO0 Ta3000pa3HBIX BEMIECTB (BOJOPOJAA M KHCIOPOJA), MPHUTOTOBICHHUIO
PacTBOpPOB € ONPEACIEHHON MAaCCOBOM JOJIEN pacTBOPEHHOTO BEILECTBA, IUIAHUPOBATH
Y NPOBOJIUTh XMMHUYECKUE IKCIIEPUMEHTHI 10 PaclO3HaBaHUIO PACTBOPOB IIEIOUYEH U
KHUCIIOT C TIOMOIIbIO HHIUKATOPOB (JIakMycC, peHondTanenH, METUIIOPaHK U JpyTue).

K konny oOyueHus B 9 kiacce IpeaMETHbIE pe3yibTaTbl HA 0a30BOM YpPOBHE JOJIKHBI
oTpaxarb chOPMUPOBAHHOCTh y O0OYUaIOLIUXCSl YMEHUI:

PacKpbIBaTh CMBICI OCHOBHBIX XHMHUYECKUX INOHATHUN: XUMHUYECKUH 3JIEMEHT, aToM,
MOJIEKYJIa, NOH, KATUOH, aHUOH, IIPOCTOE BEUIECTBO, CIIOKHOE BEIIECTBO, BAJICHTHOCTb,
3JIEKTPOOTPULATEIBHOCTh, CTENEHb OKHUCIICHMS, XUMHUYECKas peaKkius, XUMHUYECKast
CBSI3b, TEIUIOBON 3((EKT peakiuu, MOJIb, MOJSIPHBIA 00BEM, PacTBOP, DIEKTPOJIUTHI,
HEDJICKTPOJIUTHI, AJIEKTPOIUTUYECKAs JUCCOLMAIMS, PEaKIUh HOHHOrO OOMEHa,
KaTajau3aTop, XUMHUYECKOE paBHOBECHE, OOpaTUMble U HEOOpaTHUMbIE pEaKlMH,
OKHCIIUTEIbHO-BOCCTAHOBUTEIIbHBIE ~ PEAKIUU,  OKHUCIUTEIb,  BOCCTAHOBUTEIIb,
OKHCJICHHE ¥ BOCCTAHOBJICHHE, aJJIOTPONHUs, aM(POTEPHOCTh, XUMHUYECKas CBA3b
(KoBaJIeHTHasl, WOHHAs, MeETAJJIMYecKas), KpUCTAJUIMUecKas pelETKa, KOppO3Hs
METaJIJIOB, CIUIaBbl, CKOPOCTb XHMHYECKOH peakluu, IMpeleabHO JI0IMycTuMas
xkoHueHTpauus [TJIK BemecTsa;

WUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XMMMYECKUX IOHSATHI M MPUMEHSTH 3TH
MIOHSITHS IIPH ONTMCAHUM BELLECTB U UX IPEBPAICHUN;

UCMOJIb30BaTh XUMHUECKYIO CHMBOJMKY JJS COCTaBlIeHHMS (OpMYa BELIECTB U
YPaBHEHUN XUMUYECKUX PEAKIUN;

ONpEACIATh BaJCHTHOCTh M CTENEHb OKUCJIECHHUS XUMHUYECKHMX JJIEMEHTOB B
COECIMHEHUAX PA3JIMYHOIO COCTaBa, MPUHANJIEKHOCTh BEIIECTB K ONPEACIEHHOMY
KJIACCY COCNMHEHHWH 1o (opMyrnam, BUJ XUMHUYECKON CBsI3U (KOBAJIGHTHAs, MOHHAs,
METaJIJIMYecKasl) B HEOPraHMYECKUX COEAMHEHHUAX, 3apsii HOHA 10 XUMHYECKOH
dopmyre, xapakTep Cpelbl B BOAHBIX PAaCTBOPAX HEOPraHWYECKUX COCTUHEHUH, THII
KPUCTAJTIMYECKON PEIIETKN KOHKPETHOTO BEIIECTBA;

packpbiBaTh cMmblca Ilepuoanueckoro 3akona JI. . MenneneeBa u 1eMOHCTPUPOBATH
€ro NMOHMMaHME: OINHUCHIBaTh M XapakTepu3oBaTh Ta0nuuHyio ¢opmy Ileprognueckoit
CUCTEMBbl XMMHUYECKHUX OJJIEMEHTOB: pa3linyaTh IMOHATUS «rjaBHas mnoAarpynmna (A-
rpymmna)» u «mobounas noxarpymma (b-rpymma)», Mameie u  OOJBIIHE TIEPUOJBI,
COOTHOCHTh 0003HaueHHs, KOTOpblE HUMEIOTCI B MEpPHOAMYECKOW Tabiuie, ¢
YHUCIOBBIMU XapaKTEPUCTHKAMH CTPOCHHS aTOMOB XMMHYECKHX 3JIEMEHTOB (COCTaB U
3apsj sapa, o01ee YUCIIo AIEKTPOHOB U paclpeiesieHHue UX IO AJIEKTPOHHBIM CIIOSM),



OOBACHATH OOIME 3aKOHOMEPHOCTH B U3MEHEHHM CBOWMCTB JJEMEHTOB M HX
COCIMHEHUH B Mpejesiax MajblX MEPUOJOB M TJIABHBIX MOATPYIIl ¢ YYETOM CTPOCHUS
HX aTOMOB;

KJIacCU(PUITUPOBATh XUMHYECKHE DJIEMEHTHI, HEOPTaHUYECKHUE BEIICCTBA, XUMUYCCKHE
peakuuu (IO YUCIY M COCTaBY YYacTBYIOIIMX B PEAKIMHU BEIIECTB, MO TEILIOBOMY
3 dexTy, Mo N3MEHEHUIO CTENCHEH OKUCICHUS XUMUYECKHUX JIIEMEHTOB);
XapakTepu3oBaTh (ONMUCHIBaTh) 0OLIMEe W cHeuu(UuyYecKkrne XUMHUYECKHE CBOWCTBA
MPOCTHIX U CJIOKHBIX BEIIECTB, MOATBEPXKAasi OMMMCAHUE TPUMEPAMHU MOJICKYJISPHBIX U
MOHHBIX YPAaBHEHUM COOTBETCTBYIOIIMX XUMHUYECKUX PEAKIIUNA;

COCTaBJIITh YPABHEHHUS JICKTPOJIUTHUYECKON TUCCOLUALIMU KUCIIOT, IEI0UYEeH U COJIeH,
MIOJIHBIC U COKpAIIEHHBIC YPaBHEHUS PEaKIIUid MOHHOTO OOMEHa, YpaBHEHUS PEaKIIHi,
MOATBEPKJAIOMIUX  CYIIECTBOBAHUE T'€HETUYECKOM CBSI3M MEXJy BelIeCTBaMU
Pa3IMYHBIX KJIACCOB;

pacKpbIBaTh CYIIHOCTb OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIUNA MOCPEICTBOM
COCTABJICHHS DJICKTPOHHOTO OajiaHca 3TUX PEaKInid;

MIPOTHO3UPOBATh CBOMCTBA BEIICCTB B 3aBUCUMOCTH OT WX CTPOCHHS, BO3MOXKHOCTHU
MPOTEKAHUsA XUMUYECKUX IPEBPAILICHUN B PA3JIMYHBIX YCIOBUSIX;

BBIYUCIISATh OTHOCUTEJIBHYIO MOJIEKYJSPHYIO U MOJISIPHYIO MAacChl BEILIECTB, MAaCCOBYIO
JIOJIF0 XMMHUYECKOTO AJIEMEHTa 1Mo (hopMyIie COeUHEHHsI, MACCOBYIO JIOJIIO BEIIECTBA B
pacTBOpe, MPOBOJAUTH PACUETHI 110 YPABHEHUIO XUMUYECKOM peaKkIuu;

coOnrofaTh TMpaBuia TMOJb30BAaHHUS XHMMHUYECKOM TMOCYynoil U 1abOpaTOpHBIM
o0opyoBaHHEM, a TakKe IMpaBuiaa OOpalleHHs C BEIIECTBAMU B COOTBETCTBUHU C
WHCTPYKIUSIMHU T10 BBITIOJHEHUIO JIA0OPATOPHBIX XMMHYECKUX OIBITOB MO MOJIYYCHHUIO
¥ COOMpPaHHUIO ra3000pa3HBIX BEIIECTB (aMMHaKa U YTIEKUCIIOrO ras3a);

MIPOBOJIUTh PEAKIIMH, TMOATBEPHKAAIOIINE KAaUeCTBEHHBIM COCTaB Pa3JIMYHBIX BEIIECTB:
pacro3HaBaTh ONBITHBIM MYTEM XJIOpHUI-, OpoMHI-, MOAMI-, KapOoHaT-, (ocdart-,
CUJIMKAT-, cynb(dar-, TUIPOKCHI-UOHBI, KATUOHBI aMMOHHS M HOHBI H3YUYEHHBIX
METaJUIOB, IPUCYTCTBYIONINE B BOJHBIX paCTBOpPaX HEOPTAaHMUECKUX BEIIECTB;
MPUMEHATh OCHOBHBIE OMNEPALMH MBICIUTEIBHON JESITENbHOCTH — aHAJIU3 U CUHTE3,
cpaBHEHHE, O0000IIEHHEe, CHUCTEeMATHU3allMI0, BBISBICHUE MPUUYNHHO-CIICICTBEHHBIX
CBSI3€M — JUISl M3YYEHHUSI CBOMCTB BEHIECTB M XUMHYECKHX PEAKIHI, €CTECTBEHHO-
HayyHble METOJbl TO3HAHUS — HaONIOJEHHE, W3MEPEeHHEe, MOJEIUPOBAaHUE,
HKCIIEPUMEHT (peaibHbI U MBICTICHHBIH ).



TEMATHYECKOE INTAHUPOBAHHUE

8 KJIACC
Koau4vecTBo yacoB DJIeKTPOHHbIE
Ne HaumeHnoBanue
(undgposbie)
n/ | pa3iesioB M TeM Bcer  Konrpoubn IpakTu4eck
oOpa3oBaTe/ibHbIE
I nporpaMmMbl 0 ble padoThbI ue padboThbl
pecypchl
Paznen 1. [lepBoHayaibHble XUMHYECKHE TIOHATHS
Xumus —
BakHas1 00J1aCTh
bubnunorexa LIOK

CCTCCTBO3HAHHUA U

1.1 N 5 0 2 https://m.edso0o.ru/7f418

MIPAKTUIECKON
37c

JEATEIIEHOCTH
YyeJIoBeKa
BemiectBa u bubnunoreka LIOK

1.2 XUMHYECKHE 15 1 0 https://m.edsoo.ru/7f418
peakiumn 37¢

Utoro no pazneny 20

Pasjen 2. BaxkHeiime npeacTaBuTe/ M HEOPraHMYECKUX BelleCTB

B .
Kzzi}(l)xo bubnuoreka [{OK
2.1 PO 6 0 0 https://m.edsoo.ru/7f418
[TonsTue 06
37c
OKCHJIaX
Bonopoa.llonstu bubnnorexa [JOK
2.2 € 0 KHCJIOTaxX U 8 0 1 https://m.edsoo.ru/7f418
COJISIX 37c
Bona. PactBopsl. bubmuoreka [IOK
2.3 [MousiTre 06 5 1 1 https://m.edsoo.ru/7f418
OCHOBAHHUSIX 37c
O
¢ ;;c::;me bu6imoreka [JOK
2.4 11 1 1 https://m.edsoo.ru/7f418
HEOPTaHHYECKUX
y 37c
COCTMHEHUI
Hroro no paszneny 30

Pasznea 3. Ilepuoanuecknii 3axoH u [lepuoguyeckas cucrema xummuyeckux 3jaementon /1. U.

MenneneeBa. CtpoeHne aToM0B. XUMHUYecKasi CBA3b. OKUCJINTEIbHO-BOCCTAHOBUTEIbHbIE

peakuun
31 [lepuonnueckuii 7 0 0 bubnmnoreka [JOK
' 3aKOH U https://m.edsoo.ru/7f418
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IIepnonnueckas
cucremMa
XUMHUYECKUX
anemenToB /l. M.
Mennene-eBa.
Ctpoenue aToma

w
Yy}
(]

XuMudeckas

CBSI3b.

3.2 OKHCIUTETBHO- 8
BOCCTAHOBHUTEJLH

BIC pCaKI1

bubnunorexa LIOK
https://m.edsoo.ru/7f418
37c

bubnunorexa LIOK
Hroro no pazneny 15 https://m.edsoo.ru/7f418
37c
bubnunoreka LIOK
PesepBHOe Bpemst 3 https://m.edsoo.ru/7f418
37c
OBUIEE
KOJIMYECTBO 68
YACOB IO

[TPOT'PAMME
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9 KVIACC

KoaundecTBO 9acoB DJIeKTPOHHbIE
Ne HaumenoBanue
(uudpossbie)
n/ | pa3jgesioB M TeEM Becer  KouTpoibn IIpakTnyeck
oOpa3oBaTe/ibHbIE
I nporpaMmMabl 0 ble padoThbI ue padoThbl
pecypchbl
Pa3neu 1. BemecTBo U XuMH4YecKkHe peakiun
[ToBTOpEHUE N
yriryoJieHue bubmuorexa [JOK
1.1 3HAHUN OCHOBHBIX 5 1 0 https://m.edsoo.ru/7f41a
pasnenoB Kypca 8 636
Kjacca
OcHOBHEBIE
3aKOHOMEPHOCTH bubmorexa HOK
1.2 P 4 0 0 https://m.edsoo.ru/7f41a
XUMHYECKHAX
y 636
peakiui
DIIEKTPOTMTHYECK
ast JUCCOLMAaIIHs. bu6mmoreka [IOK
1.3 XuMuueckue 8 1 1 https://m.edsoo.ru/7f41a
peakiuu B 636
pacTBopax
Utoro no pazneny 17
Pasznea 2. Hemeraabl 1 HX coeNHEHUS
Oomras
ziif;:ff;)fnm bubmuorexa [JOK
2.1 4 0 1 https://m.edsoo.ru/7f41a
a1emMeHnToB VIIA-
636
TPYIIIBL
T"anorensr
Oomras
ziif;:ff;)fnm bu6nmoreka [JOK
2.2 6 0 0 https://m.edsoo.ru/7f41a
asmeMeHToB VIA-
636
rpymmsl. Cepa u
€€ coeIMHEHUS
Oomras
XapaKTEepUCTHKA bubnuoreka [IOK
2.3 XAMWYECKHAX 7 0 1 https://m.edsoo.ru/7f41a
351eMeHTOB VA- 636
rpymmsl. A30T,



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
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

dochop u ux
COCAUHEHMS
Oomas
XapaKTePUCTHKA
XUMHYECKHUX

2.4 snmemeHToB |VA-

Y KPEMHHH U UX

COCAUMHCHU

rpynnsl. Yriepona

bubmuorexa [JOK
https://m.edsoo.ru/7f41a
636

Hroro no pazneny

25

Pa3gea 3. MeTaibl M HX COeTMHEHUA

OO0mue cBoiCcTBa bubmmorexa LIOK

3.1 n 4 https://m.edsoo.ru/7f41a
METAaJIJIOB

636

Baxneiimme bubmuorexa [JOK

3.2 METaJLIBI U UX 16 https://m.edsoo.ru/7f41a
COeIMHEHHS 636

Wroro mo pazneny 20

Pasznen 4. Xumus u okpy

JKaomas cpeia

BemectBa u bubnuorexa [JOK
4.1 Marepualibl B 3 https://m.edsoo.ru/7f41a
JKA3HU YeJ0BeKa 636
Hroro no paszneny 3
bu6mmoreka [IOK
PesepBHOE Bpemst 3 https://m.edsoo.ru/7f41a
636
OBIIEE
KOJIMYECTBO 68
YACOB I1O0

I[TPOT'PAMME
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YYEBHO-METOJINYECKOE OBECIIEYEHUE OBPA30BATEJIBHOI'O
NNPOIIECCA
OBSIBATEJIBHBIE YYEBHBIE MATEPUAJIBI JIJIS1 YYUEHUKA
* Xumus, 8 knacce/ Pymsuruc I'.E., ®enpaman @.I°., AknmonepHoe o0miecTBo «M31arenbeTBo
«IIpocsemenune»
* Xumus, 9 knace/ Pymsutuc I'.E., ®enpaman @.I°., AkuronepHoe o6miecTBo «M3marenbcTBo
«IIpocsemenune»

METOJUYECKHUE MATEPHAJIBI J1JI5s1 YUUTEJISA

umusi, 8 knacce/ Pymsurtuc I'.E., @enpaman @.I., AkunonepHoe o6mectBo «M3naTenbcTBo
«IIpocsemeHue»

» Xumus, 9 knacc/ Pymsuruc I'.E., ®enpaman O.I°., Akiimoneproe odmiectBo «M31arenbcTBo
«IIpocsemeHue»

HAP®POBBIE OBPASOBATEJIBHBIE PECYPCBI U PECYPCbBI CETU UHTEPHET
I[Mpesenrarus (MHOOYPOK):https://infourok.ru/prezentaciya-po-himii-na-temu-stroenie-
atoma-klass-1984616.html Bunxeoypo:https://youtu.be/AAS2a9Jtoal

VYpoxk (SIKacc):https://www.yaklass.ru/p/himija/11-klass/osnovnye-poniatiia-i-zakony-khimii-
6931691/sovremennaia-model-stroeniia-atoma-6936621
Buneoypoxk(MHTEPYPOK):https://interneturok.ru/lesson/chemistry/11-klass/bstroenie-atoma-
periodicheskij-zakonb/stroenie-atoma

VYpoxk (POLI):https://resh.edu.ru/subject/lesson/6479/

Ypok (Hudposas 6udimoreka):https://app.onlineschool-1.ru/11-klass/himiya/osnovnye-
svedeniya-o-stroenii-al/article

VYpok (AKmacc):https://www.yaklass.ru/p/himija/11-klass/osnovnye-poniatiia-i-zakony-khimii-
6931691/periodicheskii-zakon-i-periodicheskaia-sistema-khimicheskikh-elementov-_-6948490
[Mpesenramusi(MHD®OYPOK):https://infourok.ru/prezentaciya-po-himii-na-temu-
periodicheskij-zakon-i-stroenie-atoma-11-kl-spo-profil-5494709.html

VYpok (ILudposas 6ubnmoreka):https://app.onlineschool-1.ru/11-klass/himiya/periodicheskaya-
sistema-himichesk1/article

Buneoypox: https://youtu.be/QXdbVsZIPLE
Buneoypox(MHTEPYPOK):https://interneturok.ru/lesson/chemistry/11-klass/bstroenie-atoma-
periodicheskij-zakonb/stroenie-atoma

VYpoxk (SIKmacc):https:/www.yaklass.ru/p/himija/11-klass/osnovnye-poniatiia-i-zakony-khimii-
6931691/zakonomernosti-izmeneniia-svoistv-elementov-i-ikh-soedinenii-po-perioda_-6957324
[Mpesenrarus (MHOOYPOK):https://infourok.ru/prezentaciya-po-himii-zakonomernosti-
izmeneniya-himelementov-i-ih-soedineniy-1400406.html

VYpoxk (ILludposas 6udnmoreka):https://app.onlineschool-1.ru/11-klass/himiya/periodicheskaya-
sistema-himichesk/


















