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HOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 10 XMMHM Ha YpPOBHE OCHOBHOTO 0OIIero oOpa3oBaHus
COCTaBJI€HA Ha OCHOBE TpeOOBaHUU K pe3yiabTaTaM OCBOCHUS OCHOBHOU
00pa3zoBaTeIbHOM MPOTPpaMMbl OCHOBHOTO O0IIIero o0pa3oBaHusl, MPeICTaBICHHBIX
B ®I'OC OO0, a Ttakxke Ha oOcHOBe ¢enepalbHON paboueld MPOrpaMmbl
BOCIIUTAHUS U C YYETOM KOHIETIIUY MPENOoIaBaHusl y4eOHOro npeamMera « XuMus»
B 00pa3oBaTeNbHBIX opranu3anusx Poccuiickoit deneparuu.

[Iporpamma mo xumuu Ha€T TMPEACTaBICHUE O IENIX, OOIIeN cTpaTeruu
oOy4yeHUs, BOCHUTAHUS U Pa3BUTUA OOYyYaIOIIUXCA CpPEACTBAMU Y4eOHOTO
npeaMerTa, YCTaHABJIUBAET o0s13aTenbHOe pEIMETHOE COJIepKaHue,
NpeyCMaTPUBACT PACHPEACICHUE €ro Mo KilaccaM U CTPYKTYpUPOBAHUE TIO
pazgenaM M TeMaM MPOrpaMMbl MO XUMHH, ONPEACISECT KOJIMYECTBEHHBIE U
KaueCTBEHHBIE XapaKTePUCTUKHU cojiep>KaHus, PEKOMEHTYEMYIO
MOCJIEOBATEIbHOCTh ~ M3YYECHHUSI XUMHUHU C YUYETOM  MEXKIPEAMETHBIX U
BHYTPUIIPEAMETHBIX  CBSI3€HM, JIOTMKU  Yy4eOHOro  mpoliecca, BO3PACTHBIX
OCOOCHHOCTEH OOy4Yaromuxcsi, ONpeAesIET BO3MOXKHOCTH MpeaMeTa IS
peanuzanuu TpeOOBaHMM K pe3yjbTaTaM OCBOCHHS OCHOBHOM 00pa3oBaTelbHOMU
IporpaMMbl Ha YPOBHE OCHOBHOTO 00IIero oOpa3oBaHus, a Takke TpeOOBaHUM K
pesynbrataM oOy4YeHHs] XMMUHU Ha YPOBHE IeJeil u3ydeHus MpeaMeTa U OCHOBHBIX
BUJIOB y4eOHO-TIO3HABATEIBHON JEATEIbHOCTH OOYYaromIerocss IO OCBOCHHIO
y4eOHOT0 COJIep KaHMUS.

3HaHME XUMHUH CIYXKUT OCHOBOM [JIsi (OPMHUPOBAHUS MHUPOBO33PEHUS
o0Oy4aromerocsi, €ro MpeACTaBICHU O MaTepUATHHOM €IMHCTBE MHUPA, BAXKHYIO
poJib UrparoT (POpMUPYEMbIE XUMHUEU MPENCTABICHUS O B3aMMOIIPEBPAIICHUSIX
SHEPTrUUd M 00 SBOJIIONUHU BEIIECTB B MPHUPOJE, O MYTAX PEHICHHS TriI00aIbHBIX
npoOjieM YCTOMYMBOTO PAa3BHUTHS YEIOBEUECTBA — CBHIPhEBOM, IHEPreTUUCCKOM,
MUIIEBON U HKOJIOTHYECKOM 0€30MacHOCTH, MTPOOIIEM 3paBOOXPAHECHHUS.

N3yuenue xumuu:

CIIOCOOCTBYET  pealid3allii  BO3MOXKHOCTEH NI CaMOpasBUTHS |
dbopMupoBaHUS KyJIbTYPBI IUYHOCTH, €€ 001IeH 1 (yHKIIMOHAIBHOW IPaMOTHOCTH;

BHOCHT BKJIaJ B (D OPMHPOBAHUE MBIIINICHUS] M TBOPUECKUX CIIOCOOHOCTEH
OoOydJarommXxcs, HABBIKOB HMX CAMOCTOSTENBHOW  y4yeOHOW  JIESITeNbHOCTH,
AKCHEPUMEHTAIBHBIX M HCCIEIOBATEIbCKUX YMEHUM, HEOOXOJIUMBIX KakK B
MMOBCEIHEBHOM JKU3HU, TaK M B MPOPECCUOHAITBHOMN JCSITSIIBHOCTH;

3HAKOMHUT CO CHEIU(PUKON HAYIHOTO MBIIUICHHS, 3aKJIaJblBa€T OCHOBBI
LIEJIOCTHOTO B3IVIsi1a HA €IMHCTBO MPUPOBI U YEJIOBEKA, SIBJIIETCS OTBETCTBEHHBIM
3TanoM B (pOPMUPOBAHUH €CTECTBEHHO-HAYYHON IPAMOTHOCTH O0Yy4arOIIUXCS;



crocoOCTBYET (POPMUPOBAHUIO IIEHHOCTHOI'O OTHOIIEHUS K €CTECTBEHHO-
-Hay4YHBIM 3HAHUSIM, K TIPUPOJIE, K YEIIOBEKY, BHOCUT CBOM BKJIAJl B DKOJIOTUUYECKOE
oOpa3zoBaHue 00yUaIOIINXCS.

JlanHble HampaBieHUs B OOYYEHMHM XHMHHM OOECHEeUYMBAIOTCS CHEIU(pUKON
COIepKaHMsl  y4yeOHOTO  TpeaMeTa, KOTOPBIM  SIBISETCA  MENarorMuecKu
aJanTUPOBAHHBIM OTpa)KeHHEM 0a30BOM HAyKU XMMHUU Ha OINpPEAEIEHHOM dTane eé
pPa3BUTHSL.

Kypc xumun Ha ypoBHE OCHOBHOTO OOLIEro o0pa3oBaHMsl OPUEHTHUPOBAH HA
OCBOCHHE OOYYaIOUMMHCS CHUCTEMBI TMEPBOHAYAIBHBIX MOHITUNW XUMHHU, OCHOB
HEOPraHMYEeCKOM XUMHHM W HEKOTOPBIX OTIAEIBHBIX 3HAYUMBIX TOHSITUN
OpraHUYeCKOM XUMUH.

CrpykTypa coAep:kaHusl MPOrpaMMbl MO XUMHHU cPopMHpOBaHa HAa OCHOBE
CUCTEMHOro mojaxona k e€ uzydeHuro. CojpeprkaHue CKIIJIbIBAETCS U3 CUCTEMBI
MOHSATUN O XMMUYECKOM 3JIEMEHTE U BEIIECTBE M CUCTEMBI TOHATUN O XUMUUYECKOM
peakiuu. OO0e OTH CHUCTEMBI CTPYKTYPHO OPraHU30BaHbl [0 MPHUHITUITY
MOCJIEIOBATENIbHOTO PA3BUTHS 3HAHUI Ha OCHOBE TEOPETUUYECKUX MPEACTABICHUM
Pa3HOTO YPOBHS:

— aTOMHO-MOJICKYJISIPHOTO YYEHUSI KAK OCHOBBI BCETO €CTECTBO3HAHUS;

— [lepuoanueckoro 3akoHa /. 1. MeHaeneeBa Kak OCHOBHOI'O 3aKOHA XUMUU;

— YYEHHS O CTPOCHUU aTOMa U XUMUYECKOU CBSI3H;

— TpeiacTaBiIeHUN 00 JIEKTPOIUTHYECKON JHCCOLMALMA BEIIECTB B
pacTBopax.

Teopernueckue 3HaHUA pacCMaTPUBAIOTCA HA OCHOBE JMIIMPUYECKH
MOJIYYEHHBIX U OCMBICIICHHBIX (DaKTOB, Pa3BUBAIOTCS MOCIEAOBATEIBHO OT OJHOTO
YPOBHS K JPYromMy, BBINONHAS (GYHKIUH OOBACHEHHS W MPOTHO3MPOBAHUS
CBOMCTB, CTPOEHUS U BO3MOXHOCTEH MPAKTUYECKOIO NMPUMEHEHUS U MOIYyYECHHS
U3Y4aeMbIX BEUIECTB.

OcBoeHHME TMPOrpaMMbl IO XHUMHH  CIIOCOOCTBYET  (hOPMHPOBAHUIO
MPEJICTABJICHUS] O XUMUUYECKON COCTABJISAIOIICH HAYyYHOU KAPTUHBI MHUPA B JIOTUKE
e€ CHUCTEeMHOW NPUPOJbI, IIEHHOCTHOTO OTHOIIEHUS K HAy4YHOMY 3HAHUIO U
MeToJaM TMO3HaHUsS B Hayke. M3yueHue XMMUU MNPOUCXOAUT C MPHUBICYECHUEM
3HAHMA W3 paHee M3YYEHHBIX yUeOHBIX MpeaMeToB: «OKpyKaromHid MUPY,
«buonorus. 5—7 knacce» u «duznka. 7 Kaacey.

[Ipy wW3ydyeHWH XUMHUH TPOUCXOAUT (HOPMHUPOBAHUE 3HAHWUKA OCHOB
XUMHUYECKOW HAyKM Kak 00JIaCTU COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUYECKOU
NEATENIbHOCTU YeJIOBEKa M KaK OJHOIO0 W3 KOMIIOHEHTOB MHUPOBOM KYJIbTYpHI.
3amaya y4eOHOTO MpeaMeTa COCTOMT B (OPMHPOBAHUU CHUCTEMBl XUMHUYECKHUX
3HAHUM — Ba)KHEUIIMX (PaKTOB, MOHSATHUM, 3AKOHOB M TEOPETHUECKUX IMOJT0KEHUM,
JOCTYTMHBIX 0000IIEHU MUPOBO33PEHUECKOTO XapaKTepa, A3blKa HAYKH, B



OpUOOIIEHNH K HAyYHBIM METOJaM T[IO3HAHUSA TPU HW3YYCHHH BEIIECTB H
XUMUAYECKUX peakuuid, B GOPMHUPOBAHUN U PA3BUTUU MO3HABATEIbHBIX YMEHHN U
UX TPUMEHEHUU B Yy4eOHO-NIO3HABATENBHOM M Y4EOHO-UCCIEN0BATEIbCKON
AESITEeTFHOCTH, OCBOCHMHM NPaBUJ 0€30MacHOro OOpaimieHusi C BEIIeCTBaMU B
MOBCEITHEBHOM JKU3HMU.

[Ipy M3y4eHUM XMMHUU HAa YPOBHE OCHOBHOI'O OOIIEro 0Opa30BaHMs BaKHOE
3Ha4YeHHE MPUOOPETN TaKUEe 1T, KaK:

— (¢opMUpOBaHHE WHTEIUICKTYyadbHO pA3BUTON JIMYHOCTH, TOTOBOH K
caM000pa30BaHUIO, COTPYAHHUYECTBY, CAMOCTOSITEIIBHOMY MPHHITHIO PEIICHUH,
CHIOCOOHO aanTHPOBATHCS K OBICTPO MEHSIFOIIIUMCS YCIIOBUSM KH3HHU;

— HampaBJICHHOCTh OOY4YeHHS Ha CHCTEMaTHYecKoe MpuoOIIeHUEe
O0yJaroUIMXcs K CaMOCTOSITEIIPHON IMO3HABATEIBHON JEATEIBHOCTH, HAYYHBIM
MeTOoZlaM TIO3HaHUA, (HOPMHUPYIOIIMM MOTHBAIMIO M PA3BUTHE CIOCOOHOCTEH K
XHMHWH;

— obecrnieyeHue yCcIOBHiA, CIOCOOCTBYIONIUX MPUOOPETEHUIO 00YyUAIOIIMMUCS
OIbITa Pa3HOOOpPA3HOW MEATEeTHbHOCTH, TMO3HAHUS W CAMOIO3HAHWS, KIFOUEBBIX
HaBBIKOB (KJIFOUEBBIX KOMIIETEHIIMI), WMEIOIIUX YHUBEPCAIbHOE 3HAYCHHUE IS
pa3IMYHBIX BUIOB JESTEIbHOCTH;

— (opmupoBanue oOmeld (QYHKIMOHAIBHOW U €CTECTBEHHO-HAYYHOMU
rPaMOTHOCTH, B TOM 4YHCJE YMEHUU OOBICHATH M OICHUBATH SIBJICHUSA
OKPYXAaIOIEr0 MHpA, WCIOJIb3ysl 3HAHUS M OIBIT, MOJYyYEHHbIE NpPU H3yUYECHUU
XUMHH, TPUMEHSATH WX MPU PEIIEHWU NpoOJieM B TMOBCEIHEBHOW JXU3HU U
TPYJOBOM J1€ATETbHOCTH;

— ¢opMmupoBaHHE y OOYyYaIOIIUXCS TYMAaHHUCTHMYECKHX OTHOIICHUH,
NOHUMAHHS TEHHOCTH XHUMHYECKUX 3HAHMM 71 BBIPAOOTKH DKOJOTHYECKH
1eJIeCO00pa3HOro TMOBEJAEHUST B OBITY M TPYIOBOM NEATENBHOCTH B IIEJIAX
COXPAaHEHUS CBOETO 3/I0POBbS U OKPY>KAIOIIEH PUPOTHON CPEIbI;

— pa3BUTHE MOTHUBAIMM K OOYYEHHIO, CIIOCOOHOCTEHW K CaMOKOHTPOJIIO H
CaMOBOCIIMTAHMIO HAa OCHOBE YCBOGHHsS  OOIIECUEIOBEYECKHX LIEHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOPY Hpo¢uiIs U HANpaBiICHHOCTH JaJbHEUIIETO
o0yJeHHUS.

OOmiee uuCIO YacoB, OTBEAEHHBIX A H3YYEHHS XHMHM Ha YPOBHE
OCHOBHOT'0 00111eT0 00pa3zoBaHus, coctaBiseT 170 gacoB: B 8 kiacce — 102 yacos
(3 gaca B Heenmo), B 9 kacce — 68 yacoB (2 yaca B HEICIIO).



COILEPKAHUE OBYYEHUA

8 KIIACC

IlepBoHayanbHbIE XUMUYECKUE TOHSATHSA

[Ipenmer xumuun. Posib XMMUK B KU3HU 4YEJIOBEKa. XUMHUS B CUCTEME HayK.
Tena wm BemecTBa. PDu3nueckue CBOWCTBA BEIIECTB. ArpEraTHOE COCTOSIHUE
BemiecTB. [loHsiTe 0 MeTOax Mo3HaHHWS B XMMHUU. UMCThIE BEHIECTBA U CMECH.
Cnoco0nI pa3eneHust CMecei.

ATOMBI M MOJIEKYJIbl. XHUMHYECKHE »dJeMeHThl. CHMBOJBI XUMHUUYECKUX
31eMeHTOB. [IpocThie U CIIOXKHBIE BEIIECTBA. ATOMHO-MOJIEKYJISIPHOE YUEHHUE.

Xumunueckas (opmyna. BajleHTHOCTh aTOMOB XHMHYECKUX DJIEMEHTOB.
3aKkOH TIOCTOSIHCTBA cocTaBa BemiecTB. (OTHOCUTEIbHAs aTOMHas Macca.
OtHocuTEeNbHAST MOJIEKYJIsSIpHAass Macca. MaccoBasi 10711 XUMUYECKOTO 3JIEMEHTA B
COEJIMHECHUMU.

KomuuecTBo BemectBa. Mosib. MonsipHast Mmacca. B3auMoCBsI3b KOJIMUECTBA,
Macchl W 4YHCIa CTPYKTYPHBIX €IMHHI] BemlecTBa. Pacu€tel mo dopmymnam
XUMUYECKUX COSTUHCHUM.

dusnyecKkrue U XUMHUYECKHUE SBIICHHUS. XUMHUUECKasl peakius U e€ MpU3HaKHU.
3aKOH COXpaHEHHsS MacChl BEIIECTB. XuMHUUeckue ypaBHeHus. Kiaccuduxanus
XUMHYECKUX peaKIuil (COeAMHEHMS, Pa3JIOKEHUS, 3aMEIlIeHUs, OOMEHa).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XMMHUYECKOH MOCYNI0H, MpaBuiaMu paboThl B J1a0OpaTOpUH U
npuéMamMu oOpalieHus: ¢ J1abopaTOpHbIM 00OpPYIOBAaHUEM, U3YUYEHHUE U OMHCAHHE
bU3UYECKUX CBOWMCTB 00pa3lloB HEOPraHWYECKHX BEIIECTB, HAOJIOJACHUE
¢usnuecknx (TUIaBICHHE BOCKA, TasHUE JIbja, pAacTUpPaHHE caxapa B CTYIIKE,
KUIEHUE W KOHJEHCAlUs BOJAbI) U XMMHUUYECKUX (TOPEHUE CBEYM, MPOKAJIUBAHUE
MEJTHON TIPOBOJIOKH, B3aUMOJICHCTBHE Meja ¢ KUCJIOTOMN) sIBJICHUM, HAOII0IeHUE U
ONMCaHWE MPHU3HAKOB IMPOTEKAHUS XMMHYECKUX peakuui (pasjioKEHUe caxapa,
B3aMMOJICHCTBHE CEPHOM KHUCIOTHI C XJIOPUAOM Oapwsi, pa3loKeHHUE THAPOKCHIA
menu (II) mpu HarpeBaHuu, B3auMoAEHCTBUE Kele3a ¢ pacTBopoM conu Menu (11),
U3y4eHHE CIOCOOOB PA3CIICHHUS] CMECEH: C MOMOIIBI0 MarHuTa, (GUIbTpOBaHUE,
BbINIApUBAHUE, AUCTHUIAIMUS, XpoMaTorpadus, IpoBeeHNE OYUCTKH TTOBAPEHHON
coilv, HaOJIOJCHWE W  ONMUCAaHWE  pPe3yJIbTaTOB  MPOBEACHHS  OIbBITA,
WUTIOCTPUPYIOLIETO 3aKOH COXPAHEHUST MACChl, CO3JaHAE MOJEIEH MOJEKYJI
(1IrapocTep>KHEBBIX ).

Ba:xHelilue npeacTaBuTe 1M HEOPraHUYECKMX BelleCTB

Bo3nyx — cMech razoB. CoctaB Bo3nyxa. Kuciaopoa — sneMeHT U mpoctoe
BemiecTBo. HaxoxkaeHue Kuciopona B MNpupojae, (PU3MUECKUe U XUMHUYECKHE
cBoictBa (peakuuu ropenusi). Oxcunabl. I[Ipumenenne kucinopoaa. CriocoObl



MOJIyYeHUs KHUCIOpoJla B Ja0opaTopuu U NOpoMbIIUIEHHOCTH. Kpyrosoport
Kuciopozaa B mpupojae. O30H — autoTponHasg MoAu(UKAIUSA KUCIOpOa.

TeroBolt 3P(GEeKT XUMHUYECKOM pPEeaKUUU, TEPMOXUMHUYECKUE YpaBHEHUS,
DK30- M JHAOTEPMHUUYECKHE pEaKIuu. TOIUIMBO: yrojib M METaH. 3arpsA3HCHHE
BO3/1yXa, YCWJICHUE MapHUKOBOro 3¢ (eKra, pa3pylieHue 030HOBOTO CIIOS.

Bogopon — »memeHT uM mpocroe BemecTBO. HaxoxaeHue Bomopona B
npuposie, GuU3MYEeCKMe U XUMHUYECKHE CBOWCTBA, NPUMEHEHUE, CIOCOOBI
nonyyeHus. Kucnotsl u comnm.

Monsipabiii  00bEM  Ta30B. Pacu€Thl MO XMMUYECKHM YPaBHECHUSIM.

dusnyeckue cBOKcTBa BoAbl. Boma kak pactBoputenb. PacTBopbl.
HaceblllieHHbIE M HEHACHIIIEHHbIE PACTBOPBL. PacTBOPUMOCTH BEIIECTB B BOJIE.
MaccoBasi 10Jisl BELIECTBA B paCTBOPE. XUMHUUYECKUE CBOMCTBA BOAbl. OCHOBaHUS.
Ponb pacTBOpOB B mpupojie U B KU3HU 4enoBeKka. KpyroBopoT BOAbl B MPUPOJE.
3arpsi3HeHre NPUPOIHBIX BOJI. OXpaHa U OYMCTKA MIPUPOIHBIX BOJ.

Knaccuduxanus nHeopranmdeckux coenuHeHuidd. Oxcuabl. Knaccudukarus
OKCUJIOB:  cosieoOpasyromniue  (OCHOBHBIE, KHUCIOTHBIE, aMpOTEpHBIE) U
HecosneoOpasyromme. HomeHnknatypa okcugoB. Dusnyeckrue W XUMHUYECKHUE
CBOMCTBA OKCUJIOB. [TonydueHue okcuaoB.

OcunoBanusi. Knaccudukanuss ocHOBaHMM: MENOYM U HEPACTBOPUMBIE
ocHoBaHus. HomeHkmaTypa ocHoBaHuil. PU3MUECKHE W XMMHUYECKHE CBOWMCTBA
ocHoBaHui. [lorydeHrne ocHOBaHUM.

Kucnotel. Knaccudukamus kucinor. Homenkinarypa kucior. Ousndeckue u
XUMHYECKHE CBOMCTBAa KHUCHOT. Psan axktuBHoctu meramnoB H. H. bekerosa.
[Tomy4denue KUCIOT.

Conu. Homenkiatypa coisieil. @u3ndyeckue U XMMUUYECKUE CBOMCTBa COJICH.
[Tomyuenue come.

I'eneTnyeckas cBA3b MEXKIy KlacCaMHU HEOPTaHUYECKUX COEAUHEHHUI.

Xumuueckuii IKcnepumenm:

KA4ECTBEHHOE ONPEAEIIEHNUE COJCPKAHUS KUCIOPOAa B BO3AYXE, MOJIYYEHHE,
coOupaHue, pacno3HaBaHWE H W3YYCHHE CBOWCTB KHCJIOpOAa, HabOIoIeHne
B3aUMOJICMCTBUSL BELIECTB C KHUCIOPOJOM M YCJIOBUS BO3HUKHOBEHUS U
MpekpaiieHus ropeHus (mokapa), O3HaAKOMJIEHHE C oOOpa3llaMu OKCHUJIOB U
OMMCaHUWE HUX CBOMCTB, MOJy4YeHHE, COOHMpaHHE, PACMO3HABAHME M HU3Yy4YEHUE
CBOWCTB BOAOpoJia (ropeHue), B3aumojaeicTBue Bojopoaa ¢ okcuaom meau (II)
(BO3MOKHO HCIIOJIb30BAaHUE BUACOMATEPHAJIOB), HAOIIOJACHHE OOpPA3I[OB BEIIECCTB
KOJMYeCTBOM 1 MOJb, HCCIIEIOBAHME OCOOEHHOCTEH pPacTBOPEHUS BELIECTB C
pPa3IMYHOM PACTBOPUMOCTHIO, IIPUTOTOBICHUE PACTBOPOB C OINPEACIEHHOU
MACCOBOM JI0JIEW PaCTBOPEHHOTO BEIIECTBA, B3aUMOJECHCTBUE BOJBI C METAJIaMHU
(HaTpueMm u KanblKeM) (BO3MOXXHO HCIIOJIb30BaHUE BUJIEOMATEPUAIIOB),



UCCle0BaHue O0pa3loB HEOPraHWYECKHX BEIIECTB Pa3JIMYHBIX  KJIACCOB,
HaOJII0/ICHNEe U3MEHEHUs OKPACKUW MHAMKATOPOB B PACTBOpAX KUCIOT U IIEIOYEH,
u3ydeHue B3ammojerictBus okcuma meam (1) ¢ pacTBopoM cepHOW KHCIIOTHI,
KUCJIOT C MeETAJUIaMH, pPEeaKkUui HEUTpaau3alyy, [OJIyYEHHE HEpPaCTBOPUMBIX
OCHOBAaHMH, BBITECHEHUE OJHOTO METa/lJa APYTMM M3 PacTBOpa COJHU, PEIICHUE
AKCIIEPUMEHTAJIbHBIX 3a/ad N0 TeMe «BaxkHelmme Kiaacchl HEOPraHUYECKUX
COCMHECHUN.

IHepuoagnuecknit 3axkoH u Ilepumoauyeckass cucreMa XHMHYECKHUX
ieMeHnToB JI. WU. MengeneeBa. CtpoeHne aroMoB. XUMHYECKas CBS3b.
OKHCIUTETBHO-BOCCTAHOBUTEIbHBIE PEAKIIUU

[lepBble TOMBITKK KiIacCU(PUKAMK XUMHYECKUX dJeMeHToB. [loHsaTtue o
IPYIINax CXOJHBIX D3JIEMEHTOB (IIEJIOYHBIE M MIEJTOYHO3EMEIbHbIE METaJIIbl,
rajioreHbl, UHEPTHBIE Ta3bl). DIEMEHTHI, KOTOPbIE 00pa3yloT aM(pOTEPHBIC OKCHIbI
U TUJPOKCUIBI.

[Tepuonnueckuii 3akoH. [lepuoauueckas cucremMa XUMUYECKUX JIEMEHTOB [].
N.  Menneneesa.  KoporkonepuogHas ¥ JJIMHHONEPUOJHAs dbopmbl
[Tepunonnueckoit cucreMbl xumuueckux syeMeHToB . 1. Menaeneesa. llepuosbl
u rpynmbl. OU3MYECKUi CMBICT TMOPAAKOBOTO HOMEpa, HOMEPOB MEpuoAa M
IPYIIIBI JIEMEHTA.

Crpoenune atomoB. CocTtaB aTOMHBIX sifep. M3otomnbl. Dnektponsl. CTpoeHue
ANEKTPOHHBIX  000J0Yek atoMoB TepBbiX 20 XUMHUYECKHUX DJIEMEHTOB
[Tepuognueckoit cucremsl Jl. WM. MenpaeneeBa. XapakTepUCTUKAa XHUMHUYECKOTO
3JIEMEHTA 110 ero noyiokeHuto B Ilepuoanueckon cucreme /. 1. Menneneesa.

3aKOHOMEPHOCTH HW3MEHEHHUSl pajnyca aTOMOB XUMHUYECKUX JJIEMEHTOB,
METAUINYECKUX U HEMETAUIMYECKUX CBOMCTB I10 I'PYIIaM U NEPUOJaM.

3nauenue Ilepuoauueckoro 3akoHa u [leproanueckoi CUCTEMbl XMMUYECKUX
3JIEMEHTOB U1 Pa3BUTUA Haykh W npaktuku. [[. . MenaeneeB — y4y€HbI U
rpaXkJ1aHUH.

Xumunueckass cBsi3b. KoBasieHTHass (MOJsipHAas M HEMOJSIpHAsi) CBSI3b.
DNEKTPOOTPUIATEIBHOCTh XUMUUYECKUX 3JIeMEHTOB. loHHAas! CBSI3b.

Crenenp okucieHusa. OKHUCIHUTEIbHO--BOCCTAHOBUTENIbHBIE  PEAKIIUU.
[Iponiecchl okucaeHns U BOCCTAHOBIEHUS. OKUCIUTENN U BOCCTAHOBUTEH.

Xumuueckuii IKCnepumenm:

U3y4YeHHE OO0pa3IlOB BEHIECTB METAUIOB M HEMETAIJIOB, B3aWMOJCHCTBUE
TUAPOKCHIA [MHKA C PACTBOPAaMHM KHUCJIOT M UIEJIOYEH, IMPOBEAECHUE ONBITOB,
WUTIOCTPUPYIOIIUX  MPUMEPBI  OKHUCIUTEIBbHO-BOCCTAHOBUTEIBHBIX  PEAKIIUHI
(ropeHue, peakiu pa3ioKeHUsl, COSJUHEHHUS ).



Meosicnpeomemmnuie céasu

Peanuzanus MeXnpeIMETHBIX CBsI3eM MpU HU3yYeHHMM XUMHU B 8 Kiacce
OCYIIECTBIISIETCS. 4Y€pe3 HCIOJIb30BAHUE KaK OOIIMX €CTECTBEHHO--HAYYHBIX
MOHSATUN, TaK W MOHATHUM, SIBISIOMINXCS CUCTEMHBIMH JUISl OTACJIBHBIX MPEIMETOB
€CTECTBEHHO--HAYYHOT'O [IUKJIA.

OO01ue ecTeCTBEHHO-HAYYHbIE TOHATHUS: HAy4YHBIM (pakT, rumoresa, Teopus,
3aKOH, aHaJU3, CHUHTE3, KilacCudUKanus, MEePUOAUYHOCTb, HAOIIOJEHUE,
AKCIIEPUMEHT, MOJICIMPOBAHNE, U3MEPEHUE, MOJEND, ABICHUE.

®usuKa: Marepusi, aToM, OJJIEKTPOH, MNPOTOH, HEUTPOH, HOH, HYKIH],
U30TOIbl, PAJIMOAKTUBHOCTb, MOJIEKYJIA, DJIEKTPUUECKUNA 3apsji, BEIIECTBO, TEIO,
00bEM, arperaTHO€ COCTOSIHUE BEIIECTBA, ra3, (PM3MYECKHUE BEIUYUHBI, CIUHUIIBI
U3MEPEHHUs, KOCMOC, IJIAHEThI, 3BE3/1bI, COJHIIE.

buonorus: poTocunTes, npixanue, ouocdepa.

['eorpadusi: armocdepa, ruapochepa, MUHEpaNbl, TOPHbIE  TOPOJBI,
MOJIE3HBIE UCKOIMAEMBbIE, TOILUIMBO, BOJHBIE PECYPCHI.

9 KIIACC

BemecTBO U XMMHUYECKasi peaKkuusi

[Tepuonnueckuii 3akoH. Ilepuoauueckasi cuCTeMa XMMHUYECKUX AJIEMEHTOB /I,
N. MenpeneeBa. CTpoeHHME aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHUU CBOMCTB
XUMUYECKUX D3JIEMEHTOB IMEPBBIX TPEX TNEPUOMAOB, Kajus, KalblUusi H UX
COCIMHEHUI B COOTBETCTBUM C TMOJOXXEHUEM 3ieMEHTOB B Ilepmoanueckoi
CUCTEME U CTPOEHUEM HX aTOMOB.

CrpoeHue BeliecTBa: BHIIBI XMMHUYECKOW CBSI3H. THIBI KPUCTAIIUYECKHX
PEETOK, 3aBUCHUMOCTh CBOMCTB BEIIECTBA OT THUIA KPUCTANIMYECKOW PEIIETKU U
BUJIa XUMHWYECKOH CBSI3H.

Knaccudukainus 1 HOMEHKIATypa HEOPraHWYECKUX BEIIECTB. XUMHUYECKUE
CBOMCTBA BEIECTB, OTHOCAIIMXCS K PAa3JIMYHBIM KJAcCaM HEOPraHUYECKHUX
COEIMHEHUI, TEHETUYECKas CBSI3b HEOPraHUYECKUX BEIIECTB.

Knaccudukaims XuMAYeCKUX peakiiii Mo pa3IuIHbIM MpU3HaKaM (110 YUCITY
M COCTaBy YyYacCTBYIOIIMX B PEAKIMH BEIIECTB, MO TEIIoBoMY 3ddekrty, 1o
W3MECHEHHUIO CTETICHEW OKMCIECHUS XMMHYECKUX AJIEMEHTOB, MO OOPaTUMOCTH, IO
YYaCTHIO KaTajiu3aTopa). JK30- U dHAOTEPMHUUECKUE PEAKIUU, TEPMOXUMHUYECKUE
YpaBHEHHSI.

[lonsiTue o ckopoctn xuMuueckoil peakuuu. [loHsiTHe 00 0OOpaTHUMBIX U
HEOOpAaTUMBIX XMMHYECKHX peakiuax. [[OHATHEe 0 TOMOTEHHBIX M TeTePOTCHHBIX
peakuusx. llonstue o xkarammse. [loHsTHe 0 xuMHueckoM paBHOBeCcHH. DaKTOPHI,
BIIMSIIOIIME HA CKOPOCTh XUMHYECKOW PEAKIUU U IIOJOKEHUE XUMHUUYECKOIO
paBHOBECHSL.



OKHUCIUTENBHO-BOCCTAHOBUTENIbHBIE ~ PEaKIMU,  AJCKTPOHHBIM  OanaHc
OKHUCJIUTETbHO-BOCCTAHOBUTEIBHOU pEeaKLnH. CocraBneHue YpaBHEHUM
OKHCJIUTENBbHO--BOCCTAHOBUTEIBHBIX ~ PEAKUUA C  HCIOJIB30BAHHUEM  METOJA
AJIEKTPOHHOTO OanaHca.

Teopust IEKTPOIUTHUECKON JUCCOUMALNN. DIEKTPOIUTHI U HEANEKTPOJIUTHI.
Katnonbl, annonsl. MexaHu3M JUCCOLMALIMM BEIIECTB C Pa3IMUYHBIMU BUIAMU
xumuyeckoi cBs3u. CreneHn auccoruanuu. CUabHbIE U CJ1a0ble AJIEKTPOJIUTHI.

Peakiiuu nonnoro oOMeHa. Y cioBus MPOTEKaHUS peaKkuii MOHHOTO OOMEHa,
MOJIHBIE W COKpall€HHbIE HMOHHBIE YpaBHEHUs peakuuid. CBOMCTBa KHUCIOT,
OCHOBaHUW M COJIE B CBeTE€ TMPEACTABICHUNH 00  AICKTPOJMTHUYECKOU
nucconmanuu. KadecTBeHHbIE peakiiuyi Ha MOHBI. [loHsATHE O THApOIN3E CONei.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHME C MOJEJISIMU KPUCTALUIMYECKUX PEIIETOK HEOPraHUYECKUX
BEIIECTB — METAUIOB M HEMeTauioB (Tpadura W anMasa), CI0KHBIX BEIIECTB
(x7mopuma HATpUs), UCCICIOBAHUE 3aBUCUMOCTH CKOPOCTH XHMHYECKOW peakIuu
OT BO3JEHUCTBHUS pPa3IUYHBIX (PAKTOPOB, HCCIECIOBAHUE AIICKTPONPOBOTHOCTU
pacTBOpOB BEUIECTB, IMpoliecca AUCCOLUMAIMUA KHUCJIOT, WIEI04Yed U cojeu
(BO3MOXKHO  WCIOJIb30BaHHE BHUJEO MATEpHUAJIOB), IPOBEJCHUE  OIBITOB,
WUTIOCTPUPYIOIIMX  MPU3HAKA  NPOTEKaHWS  peakluuid  HOHHOTO  OoOMEeHa
(o6pazoBanme ocanka, BbIIEJEHHE Ta3a, o0Opa3oBaHHME BOJbI), OIBITOB,
WUIIOCTPUPYIOIIUX ~ MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX  pEaKUUid
(ropeHue, peakiuu pasIoKEHHs, COCUHEHHUs), PACTIO3HABAHUE HEOPTraHUYECKUX
BEIIECTB C IIOMOINBIO KAUECTBEHHBIX pEaKIUid Ha HOHBI, pEIICHHE
AKCHEPUMEHTAIbHBIX 3a/1a4.

HemeTa/ibl 4 MX COCAMHEHUSA

OO6mast xapakTepucTuka ranoreHoB. (OCOOCHHOCTH CTPOCHHS aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHne u (Qu3nyeckre CBOWCTBA MPOCTHIX
BEIIECTB — TaJIOTeHOB. XWMHYECKHE CBOWCTBA Ha TMpHUMEpe  XJopa
(B3auMoOzeiCTBUE C MeETaJUlaMHM, HEMeTajulaMH, WIeJdo4YaMu). XJIIOPOBOJIOPO/I.
ConsHas KHCIIOTa, XMMHYECKHE CBOMCTBa, IMOJydeHUE, MpuMeHeHue. [leicTBue
XJIOpa M XJIOPOBOJOPOJA HAa OpPraHu3M 4esoBeKa. BaxHeWmine XJIopuabl U UX
HaXO0X/CHHUE B IIPUPO/IE.

OO6mrast xapaktepuctuka ameMeHToB VIA-rpynmbel. OCOOCHHOCTH CTPOCHUS
aTOMOB, XapaKTepHble CTEMEeHH OkucieHus. CTpoeHue u (U3MYECKHE CBOMCTBA
MPOCTHIX BEMIECTB — KUCIOPO/Ia U CepPbl. AJUIOTPOITHBIE MOAU(DUKAIINK KUCIOPOIa
U cepbl. XUMHUYECKHE CBOWCTBa cephl. CepoBOMOPO, CTpOCHUE, (PU3HUECKHE U
XUMUuYeckre cBorcTBa. OKCHIBI Cepbl KaK MPEACTABUTENN KUCIOTHBIX OKCHJIOB.
CepHast kucnorta, (QU3MYECKHUE U XUMUYECKHE CBOMCTBa (00mIMe  Kak
MpEeACTAaBUTENS KJlacca KUCIIOT U crienuduyeckne). XUMUUYECKUE PEaKilui,



JeXalllue B OCHOBE MMPOMBIIUIEHHOIO CHOCO0a TMOMYYEHUS CEPHOM KHCIIOTHI.
IIpumenenune cepHoi KucaoThl. COMM CEpHON KUCIOTHI, KAYECTBEHHAs pEeaKklys Ha
cynbdar-uoH. HaxoxaeHnue ceppl U €€ COeIMHEHUN B mpupoae. XUMHUYECKOE
3arpsi3HEHHE OKPY’KaIoIIeH cpeabl COEAMHEHUSIMH cepbl (KUCIOTHBIE OX]IH,
3arpsi3HEHHE BO3/lyXa U BOJOEMOB), CIIOCOOBI €r0 MPEI0TBPAILICHHUS.

OO6mast xapakrepuctuka 371eMeHTOB VA-rpymnmnbl. OCOOEHHOCTH CTPOCHHS
aTOMOB, XapaKTEPHBIE CTENEHU OKUCIEHHS. A30T, paCIpOCTPAHEHHE B IPHUPOJE,
¢usznueckre u XuMuyeckre cBoiicTBa. KpyroBopot azora B npupoze. AMMHUakK, ero
du3znueckre U XMMUYECKUE CBOMCTBA, ModyyeHue u npuMmeHenue. Conu aMMOHUS,
X pU3NYeCKHe U XMMHYECKUE CBOMCTBA, MpuMeHeHne. KauecTBeHHast peakuus Ha
MOHBl aMMOHMs. A30THas KHUCIOTa, €€ MojydyeHue, (PU3MYEeCKUe U XMUMHUYECKUE
cBoiicTBa (0OlIME Kak TpPEACTAaBUTENS Kilacca KHUCIOT U  creuuduueckue).
Hcnonp30oBaHMe HUTPATOB M COJIEM aMMOHMS B KauyeCTBE MHUHEPAIbHBIX
ynoopenuii. XUMHUYECKOE 3arpsi3HEHUE OKPYXKalolel cpeibl COETMHEHUSIMU a30Ta
(KUCIOTHBIE NOXAM, 3arpsA3HEHHE BO3AyXa, IMOYBBI M BOJOEMOB). Docdop,
aloTponHeie Moaudukanuu (ocdopa, puznyeckue M XUMHUYECKHE CBOMCTBA.
Oxcun docdopa (V) u dochopHas kuciora, Gu3NUecKue U XUMUUECKUE CBONCTBA,
nonyuyenue. Mcronb3zoBanue ¢pochaToB B KaueCTBE MUHEPATbHBIX yI0OPEHUI.

O6mast xapakrepuctuka aneMeHToB [VA-rpynmbel. OCOOEHHOCTH CTPOCHHS
aTOMOB,  XapakTEpHbIE  CTENEHU  OKHUCIECHMS.  YIUIEpoZd,  aJUIOTPOIIHbIE
Monu(UKALMK, PACHpPOCTPAHEHHE B TNpHUpPOAE, (PU3NYECKUE U XUMHUYECKUE
cBoiicTBa. Ancop6uusi. KpyroBopor yriepoaa B npupoje. OKCuabl yriaepoja, ux
¢uznueckre W XUMUYECKHE CBOWMCTBA, JIEWCTBUE Ha JKUBBIE OPraHU3MBI,
MOJIyYeHHE W TpPUMEHEHHE. DKOJOTHYECKHE MPOOJEMBbI, CBSI3AHHBIE C OKCHIOM
yriiepoaa (IV), runore3a rino0ajbHOrO TMOTEIUICHUS KJIMMaTa, [TapHUKOBBIM
addekr. YronpHas KuciaoTa U €€ cor, uX (Pu3nuecKue U XMMHUUECKUE CBOMCTRBA,
nojiiyueHue W mnpuMeHeHue. KadecTBeHHass peakinuss Ha KapOOHAT-HOHBI.
Hcnonb3oBanue kapOOHATOB B OBITY, MEIUIIMHE, TMPOMBIIIIEHHOCTH U CEIHCKOM
XO35IUCTBE.

[lepBoHaYanbHBIC TOHATHS 00 OPraHUYECKUX BEIIECTBAX KAK O COSUHEHUAX
yriepoaa (MeTaH, 3TaH, STUJIEH, alleTUICH, 3TAHOJ, TJIUIEPUH, YKCYCHAsI KUCIIOTA).
[IpuponHble HMCTOYHUKH YIJIEBOAOPOAOB (yrojib, MPUPOAHBIN Ta3, HedTh),
MPOIYKTHI WX mepepaboTku (OCH3WH), WX POJIb B OBITY W TPOMBIIUICHHOCTH.
[lonsiTe 0 OMONIOTHYECKH BaXKHBIX BELIECTBAX: KUPaX, O€IKax, yriieBoJax — U Ux
poJii B KM3HHM 4YeJoBeKa. MarepuaibHOe €JIMHCTBO OPraHMYecKUX U
HEOPTaHUYECKUX COCAUHEHNM.

KpemHunii, ero ¢usmueckue W XHUMHYECKHE CBOWCTBA, IMONy4YECHUE U
npumeHenue. CoeluHeHus KpeMHus B mnpupoge. OOuime mnpeacrtaBieHus o0
okcune kpemuus (IV) u xpemaueBoi kuciiote. CHIMKATBl, UX HCIIOJB30BaHUC B



OBITY, B IIPOMBIIIJICHHOCTU. BakHelIne CTpOUTEIbHbIE MaTepHUallbl: KEpaMHUKa,
CTEKJIO, LIEMEHT, 0eToH, xkene300eToH. [Ipobiembl 0€30MacHOTO HCIOJIb30BAHUS
CTPOUTENBHBIX MATEPHUATIOB B TOBCETHEBHOM KU3HMU.

Xumuueckuit IKCnepumenm:

u3y4yeHrne 00pa3IoB HEOPTraHUUYECKUX BEIIECTB, CBOMCTB COJISTHOM KHCIOTHI,
MPOBEJICHNE KAaUeCTBEHHBIX PEaKIMi Ha XJIOPUA-UOHBI U HAOJIOJCHUE TTPU3HAKOB
WX TPOTEKaHUsI, OMBITHI, OTpaxaromue (U3NIECKUE U XUMUUYECKHE CBOMCTBA
rajjoreHOB M WX COEJUHEHHM (BO3MOXXHO UCIIOJIb30BaHUE BHUACOMATEPHUAIIOB),
O3HAaKOMJICHHE ¢ oOpa3naMu XJOpPUAOB (TaJOrE€HUJIOB), O3HAKOMJICHHE C
oOpasmamMmu  ceppl M €€  COCIMHEHHSIMU  (BO3MOXKHO  HCIIOJh30BaHUE
BUJIeOMaTepraoB), HaOIIOICHHE Tpollecca O0yriauBaHusl caxapa MoJl JIeHCTBUEM
KOHIICHTPUPOBAHHON  CEpPHOM  KHUCJIOThbI, H3Y4YEHUE XUMHUYECKHX CBOICTB
pa30aBICHHON CEPHOM KHUCIIOTHI, TPOBEACHNE KAUECTBEHHOM peakluu Ha Cyibdar-
MOH W HaOJNIOJIeHHWE Mpu3HaKa e€ MPOTEKaHHs, O3HAKOMJICHHE C (DU3NYECKUMU
cBolicTBamMu azora, ¢ochopa W HUX COSTUHEHHM (BO3MOXKHO HCIIOJIb30BaHUE
BUJIEOMATEepUajoB), oOpa3iamMu a30THBIX U (HOChHOPHBIX YAOOpEHUHl, MoIydeHHe,
cobupaHue, paclio3HaBaHWE W H3y4YEHHWE CBOWCTB aMMHaka, IPOBEJCHUE
KaueCTBEHHBIX peaKIuii Ha MOH aMMOHUS U (ochaT-uOH W U3yUYCHHE MPHU3HAKOB
UX MPOTEKaHUs, B3aUMOJICHCTBUE KOHLIEHTPUPOBAHHOMN a30THOM KHUCIIOTHI C MEJIbIO
(BO3MOXHO UCIIOJIb30BAHUE BUJIEOMATEpPUAJIOB), U3y4YEHUe Mozenen
KPUCTAINTMYECKUX PEIETOK anmasza, rpadura, ¢ymiepeHa, O3HAKOMIIEHHE C
IPOIECCOM  aJCOPOIMU  PAaCTBOPEHHBIX BEIIECTB AKTHBUPOBAHHBIM YIIIEM W
YCTPOMCTBOM MPOTUBOTasa, MojJydyeHue, cCOOMpaHue, paclio3HaBaHHE U HU3YYCHUE
CBOICTB YIJIEKHCIIOTO Ta3a, MPOBEJCHUE KAYECTBEHHBIX PEAKIMi Ha KapOOHAT H
CWIMKAT-UOHbBl W HW3yYEHHE NPU3HAKOB HX MPOTEKAHMS, O3HAKOMIICHUE C
OPOJIYKIMEN CUJIMKATHON MPOMBIILUIEHHOCTH, PEIICHHE HKCIEPUMEHTAIBHBIX
3a71a4 o TeMe «BakHelnie HeMETaIIBI U UX COSTUHEHUSY.

MeTanjibl M X COeAMHEHUSA

OO6mrast XxapakTepUCTHKAa XUMHUYECKUX SJIEMEHTOB — METAJIJIOB HA OCHOBAaHUU
ux nosioxkeHuss B llepuognueckor cucreme xumuueckux anemMeHtoB J[. W
MenneneeBa u cTpoeHus: atToMoB. CTpoeHHe MeTaiuioB. MeTtamindeckas CBsI3b U
METAJUIMYECKasi ~ KpUCTa/UIMuecKas  pemeéTka.  DIEKTPOXUMUYECKUU  psif
HaMpsHKeHUH MeTaoB. PU3NYECKHe W XUMHUYECKHE CBOWCTBA MeTaiuioB. O01mme
crocoObl Tony4yeHus MeTamioB. [loHsATHE O KOpPpO3UM METaIIoB, OCHOBHBIE
crocoObl 3alUThl UX OT Koppo3uu. CmaBbl (CTajdb, YYryH, AIOPATIOMHUHHIMA,
OpoH32a) ¥ UX MPUMEHEHNE B OBITY ¥ IPOMBIIICHHOCTH.

[Ileounble MeTauibl: MOJIOKEHUE B [leproamyeckon cucTeMe XMMUYECKHUX
anemeHToB Jl. 1. MenaeneeBa, CTpoeHHE MX aTOMOB, HAXOXKJICHUE B IPUPOJE.
dusnueckue U XUMUYECKUE CBOMCTBa (Ha mpumMepe HaTpusi U kanus). OKCUIbl U



TUAPOKCHUABI HATpusd M Kanus. lIpuMeHeHuWe WIeNOYHBIX METAUIOB M UX
COCIMHECHUM.

IllenouyHO3EMENBHBIE METAIBI MAarHUM M KaJIbIUM: IIOJO0KCHUE B
Ilepuonnueckon cucrteMe xumudeckux siaemeHToB [I. 1. Menneneesa, ctpoenue
MX aTOMOB, HaX0XJAeHUE B ipupoae. PU3nyecKkue U XUMUYECKHUE CBOMCTBA MATHUS
u Kanblus. Baxueilmue coequHeHHs KaublUs (OKCHJ, TUIPOKCUI, COJIH).
XKécTkocTh BOABI U CITOCOOBI €€ yCTpaHEHUS.

ANOMUHMI: TIOJIO)KEHUE B [lepnoanueckoi CUCTEME XMMUYECKUX 3JIEMEHTOB
J. . MenneneeBa, CTpoeHHE aroma, HaxoxkJeHHEe B Ipupone. dusnueckue u
XUMUYECKHE CBOMCTBA altoMUHMsI. AMDOTEpHbIE CBOWCTBA OKCHJA U THUAPOKCHUIA
AJTIOMUHUSL.

Kenezo: nonoxenue B llepuoanyeckoit cucreme XMMUYECKUX 3JIEMEHTOB [l.
. MengeneeBa, CTpOEHHME aTroMa, HaxoXkiaeHue B mnpupoge. dusznueckue u
XUMHUYECKHE CBOMCTBA kene3a. OKCUabl, THIPOKCUIBI U conu xene3a (I1) u xenesa
(1), ux coctaB, CBOMCTBA M MOJIyYEHHE.

Xumuueckuii IKcnepumenm:

O03HAKOMJICHHE ¢ oO0pasllaMd METAUIOB M CIUIaBOB, WX (PU3HYECKUMHU
CBOMCTBaMH, U3Y4YEHHE  PE3YJIbTAaTOB  KOPPO3UM  METALIOB  (BO3MOXKHO
UCIIOJIb30BaHUE BHJIEOMATEPHUATIOB), OCOOEHHOCTEH B3aUMOJEUCTBHUS OKCHIA
KaJIbLIUSI M HATpusl € BOJOM (BO3MOYKHO HCIOJb30BAaHUE BHUAEOMATEPHAIIOB),
UCCIIEIOBAHUE CBOMCTB KECTKOM BOJBI, IIpollecca TOPEHUS Kejle3a B KUCIOPOJAE
(BO3MOXHO  HCIIOJIb30BaHHWE  BUACOMATEpPUAJIOB), TPU3HAKOB  MPOTEKAHUS
KAUYECTBEHHBIX PEAKLUMM HAa WOHBI: MarHus, KajbLMs, aJIOMUHUA, [IUHKA, JKelle3a
(1) u xenesa (1), meau (II), HaOIIOACHME U OIKMCAHKME MPOIIECCOB OKPAIIUBAHUS
IUIJAaMEHU MOHAMHU HATpUs, Kalud U Kaiablus (BO3MOYKHO WCIIOJb30BaHUE
BUJICOMATEPHUAJIOB), UCCIIeIOBaHNE aM(OTEPHBIX CBOMCTB THAPOKCUIA ATIOMUHUS
Y TUIPOKCHUA LIMHKA, PEIIEHNUE IKCIEPUMEHTAIBHBIX 3a7a4 110 Teme «BaxkHeiue
METAJUIBI U UX COCIUHEHUS.

XuMHS U OKPY KAKOLIas cpeaa

BemecTtBa m Marepuanbl B MOBCEIHEBHOW >XWU3HU YEJIOBEKa. be3omacHoe
MCITOJIb30BAaHUE BEIIECTB U XUMHUYECKUX peakmuii B ObiTy. IlepBas momonis mpu
XUMHUYECKHX OKOraxX U OTPABIICHUSX.

XHUMHUYECKOE 3arpsA3HEHHE OKpY)Kawllell cpeapl (mpenesibHasl JOMyCTUMAst
KOHIIeHTpanus Beuiects, nainee — [IJIK). Ponp xuMuu B pelieHHH 3KOJIOTHYECKUX
mpooIeMm.

Xumuueckuii IKCnepumenm:

U3y4eHre o0pa3lloB MaTepUaoB (CTEKJIO, CIIaBbl METAJUIOB, MOJUMEPHBIC
MaTepualbl).

Mexcnpeomemuvwie ceasu



Peanuzanmss MeXNpeaMETHBIX CBS3€H MpU M3y4YeHWM XuMud B 9 Kiacce
OCYIICCTBISICTCSI Yepe3 HCIIONb30BAaHWE KaK OOIMX ECTECTBEHHO-HAYYHBIX
MOHATHH, TaK W TOHATHH, SBISIOMUXCS CUCTEMHBIMH I OTACIBHBIX MPEIMETOB
€CTECTBEHHO--HAYYHOTO ITUKJIA.

OOmme ecTeCTBEHHO-HAYYHBIC TMOHATHS: HAY4YHBIH (DAaKT, THUIOTE3a, 3aKOH,
TEOpHUs, aHadu3, CHHTE3, KJIACCU(PUKALUSA, TIEePUOJINIHOCTh, HAOIIOIEHNE,
OKCIIEPUMEHT, MOJICIIMPOBAHUE, W3MEPEHHUE, MOJCIb, SBICHHE, IapPHUKOBBINA
3 PeKT, TEXHOIOTHUs, MaTePHUAIIBI.

dusnka: Marepus, aToM, DJJCKTPOH, IPOTOH, HEUTPOH, WOH, HYKIH]I,
M30TOIBI, PaJMOAKTUBHOCTh, MOJICKYJIA, OSJCKTPUYCCKUN 3apsia, TPOBOIHHUKH,
MOJIYTIPOBOJAHUKH, JTUAJICKTPUKH, (POTOIJIEMEHT, BEHIECTBO, TEJNO, OOBEM,
arperaTHOe COCTOSIHHE BEIIECTBA, T'a3, PaCTBOP, PACTBOPUMOCTh, KPUCTALITNYCCKAS
pemérka, CIUIaBbl, (PU3NYECKHE BEIUYUHBI, SIUHUIIBI W3MEPCHUS, KOCMHUYECKOE
IPOCTPAHCTBO, IJIaHETHI, 3BE3/1b1, COHIIE.

buonorus: dorocunHTes, apIxaHue, Ouocdepa, dKOCHCTEMa, MHHEpaIbHBIC
yJI0OpEHUSI, MUKPOA3JIEMEHTBI, MAKPOAJIEMEHTBI, TUTATEIbHBIC BEIICCTBA.

I'eorpadus: armocdepa, rumpocdepa, MHUHEpPANbl, TOPHBIE  TOPOIHI,
IIOJIC3HBIC UCKOIIaeMbIC, TOILJIMBO, BOJIHBIC PECYPCHI.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUS TIPOI'PAMMBI 11O
XUMHUHAN HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA30OBAHUA

JINYHOCTHBIE PE3YJIbTATBI

JIn4HOCTHBIE pPE3yJbTaThl OCBOCHHS MPOrpaMMbl OCHOBHOTO  OOIIEro
oOpa3oBaHus JOCTUTAlOTCI B Xo0Ji¢ OOy4eHMS XMMHUHU B €IUHCTBE Yy4yeOHOU u
BOCIUTATEIBHON JAEATEIBHOCTH B COOTBETCTBUM C TPAJAUIIMOHHBIMU POCCUNCKUMHU
COLMOKYJIbTYPHBIMU W JyXOBHO-HPAaBCTBCHHBIMU ILIEHHOCTSIMU, NPUHATHIMU B
oOlllecTBE TMpaBWJIAaMH M HOPMaMU TOBEJEHUS U CHOCOOCTBYIOT MpoIeccam
CaMOITO3HAHMS, CAMOPA3BUTHUS U COLUATIU3AIIMN 00yJarOIINXCS.

JIn4HOCTHBIE  pe3ydbTaThl  OTpPaXalOT  TOTOBHOCTh  OOYYarOIIUXCS
PYKOBOJICTBOBATbCSI CHUCTEMOW MO3WTUBHBIX IIEHHOCTHBIX OpUEHTAUUN U
pacuIpeHue OMbITa JESITEILHOCTA HA €€ OCHOBE, B TOM YHCJIE B YaCTHU:

1) naTpHOTHYECKOr0 BOCITUTAHMSI

LEHHOCTHOTO OTHOIIEHUSI K OTEUECTBEHHOMY KYJbTYPHOMY, UCTOPUUYECKOMY
U HAy4YHOMY HACJIEAWIO0, TOHWMAaHUS 3HAYEHUS] XUMHYECKOM HAyKH B >KU3HHU
COBPEMEHHOI'0 OOIIECTBA, CMOCOOHOCTH BJAAETh JOCTOBEPHOW HH(pOpMaIMeil o
NEPEIOBbIX JOCTMXKEHUSAX M OTKPBITHUSIX MHUPOBOM M OTEUECTBEHHOW XUMUM,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUIX 00 yCTpOMCTBE MUpa U 0OIECTBA;

2) rpaIaHCKOT0 BOCTIMTAHUS

NPEACTaBICHUS O COLUMAJIbHBIX HOPMax M IMpaBUJaX MEXINYHOCTHBIX
OTHOIIEHUI B KOJUIEKTUBE, KOMMYHHKATUBHON KOMIETEHTHOCTU B OOIIECTBEHHO
MOJIE3HOM,  y4eOHO-UCCIIeIOBAaTEIbCKOM, TBOPYECKOM W JPYyrux  BHJAX
JESTENBHOCTH, TOTOBHOCTH K Pa3HOOOpA3HOW COBMECTHOM JEATEIHHOCTU TpHU
BBIMIOJTHEHUU YYEOHBIX, TIO3HABATENbHBIX 3a/lay, BBIMOJHEHUH XUMUYECKUX
HKCIIEPUMEHTOB, CO3/JaHUU YUYEOHBIX MPOEKTOB, CTPEMJICHHS K B3aMMOIIOHUMAHUIO
M B3aUMOIIOMOINM B TIpolecce HTOW y4eOHOM NeATeNbHOCTH, TOTOBHOCTH
OLICHUBAaTh CBOE TMOBEAEHHWE M TMOCTYIIKM CBOMX TOBAapHIIEl C MO3ULUU
HPABCTBEHHBIX U IPABOBBIX HOPM C YUYETOM OCO3HAHUS MOCIIEICTBUNA IOCTYNKOB;

3) HEHHOCTH HAYYHOT'0 MO3HAHUSI:

MHPOBO33PEHUYECKUE NPEACTABIECHUS O BEUIECTBE M XMMUYECKOM DPEAKLMU,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO DPa3BUTHUSI HAYKU M COCTaBISIOLIME
OCHOBY JIJIsI TIOHUMAaHUSI CYITHOCTH HAYYHOW KapTUHBI MHUpA, MPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHUS NPUPOJBI, B3aUMOCBI3SX YEJIOBEKa C
MNPUPOJTHOM CPEJION, O pOJIM XMMHH B TO3HAHUHU 3TUX 3aKOHOMEPHOCTEM;

IIO3HABATEIIbHBIE MOTHBBI, HANIPABJICHHBIE HA MOJIYYEHHE HOBBIX 3HAHHUH IO
XAMWH, HEOOXOTUMBIE M OOBSCHEHHUS HAOIIOJAEMBIX IMPOIECCOB W SIBICHUM,
MO3HABATEIbHOM, MH(OPMALMOHHOW M YUTATEIbCKON KYyJNbTYphl, B TOM YHCIE
HaBBIKOB CaMOCTOSITENIbHOW pabOThl ¢ y4€OHBIMU TEKCTaMHU, CHPABOYHOU



JUTEPATypPOr, JOCTYIMHBIMA TEXHHYECKHUMH CPEACTBAMU HH(POPMAIMOHHBIX
TEXHOJIOTHM;

UHTEpeC K OOYYEHHMIO M IO3HAHUIO, JI0003HATEIBHOCTh, TOTOBHOCTH U
CIIOCOOHOCThP K €caMOOOpa3OBaHMIO, TMPOCKTHOM H  HCCIIEIOBATEIHCKOMN
JEATENBHOCTH, K OCO3HAHHOMY BBIOOPY HAIPABICHHOCTH W YPOBHS OOYYCHHS B
JIATbHEUIIIEM;

4) (popMupoOBaHUSsI KYJIbTYPbI 310POBbSI:

OCO3HAHWE IICHHOCTH JKW3HHM, OTBETCTBEHHOTO OTHOIICHHS K CBOEMY
3JI0POBBIO, YCTAHOBKH Ha 3/I0pPOBBI 00pa3 JKW3HHW, OCO3HAHUEC ITOCIICICTBHHA H
HENPHSITHE BPEAHBIX MPUBBIUCK (YIIOTPEOIICHHS aIKOTOJIS, HAPKOTUKOB, KypEHUs),
HEOOXOAUMOCTH COOJNIIOZIEHUs TpaBuwyl O€30MaCHOCTH TIpU  OOpalleHuu ¢
XUMHYECKUMU BEIIECTBAMH B OBITY U PCAIbHOM KM3HU;

5) Tpy/10BOI0 BOCTIMTAHMSA:

MHTEPEC K MPAKTHYSCKOMY M3YUYEHHUI0 Tpodeccrii U Tpyaa pa3IudHOro poja,
yBOXCHHEC K TPYAYy W pe3ysibTaTaM TPYIAOBOW JEATCILHOCTH, B TOM YHCIIC Ha
OCHOBE IPUMEHEHUS TMPEAMETHBIX 3HAHUW 110 XUMHH, OCO3HAHHBIA BBIOOP
WHAVNBUAYATBLHON TPACKTOPHH MPOJIOJDKCHHSI 00pa30BaHUs ¢ yUETOM JIMIYHOCTHBIX
UHTEPECOB U CIIOCOOHOCTH K XMMHH, OOIIECTBEHHBIX HHTEPECOB M MOTPEOHOCTEH,
yCIeHON nMpodecCHuOHANBHON AESITENIbHOCTH M Pa3BUTHUSI HEOOXOIUMbBIX YMEHUH,
TOTOBHOCTH aIalITUPOBATHCS B MPOPECCUOHANBHON CpeJIe;

6) 9KOJIOrM4eCKOro BOCUTAHUA:

HKOJIOTHYECKHU IIesieco00pa3HOe OTHOIIEHHE K MPUPOJE KaK HCTOYHUKY
KU3HU Ha 3emiie, OCHOBE €€ CyIIeCTBOBaHUS, MOHMMAaHHE IIEHHOCTH 3I0POBOIO U
Oe3omacHoro oOpasza JKM3HHM, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
¢u3nuecKoMy M TICUXHUYECKOMY 370pPOBbIO, OCO3HAaHHE IIEHHOCTH COOIIOACHUS
npaBMJI 0€30MaCHOTO MOBEACHUS TP padOTe C BEIIECTBAMM, a TAK)KE B CHUTYAIUSX,
YIPOKAIOIIUX 3IOPOBBIO M )KU3HU JIIOICH;

CIIOCOOHOCTH TIPUMEHATH 3HAHUS, MOJIy4aeMble MPU U3YYCHUHU XUMUH, IS
peLIeHUs 3a/1a4, CBSI3aHHBIX C OKPYKAIOLIEH MPUPOJHOM CPEANOM, I MOBBILICHUS
YPOBHS  JKOJOTUYECKOW  KYJIbTYpPhl, OCO3HAHHUS TJIOOQIBHOTO  XapakTepa
HKOJIOTHYECKUX MPOOJIEM M IMyTell WX pemieHUs MOCPEIACTBOM METOJOB XUMUH,
HKOJIOTUYECKOTO MBIIUICHUS, YMEHHUS PYKOBOJACTBOBATHCS UM B MO3HABATEIHLHOM,
KOMMYHHUKAaTUBHOW U COUMAIIBHON ITPAKTUKE.

METANPEIMETHBIE PE3YJIBTATbHI

B cocraBe MerampeaMeTHBIX pE3YyIbTATOB BBIACIAIOT 3HAYUMBIC IS
dbopMupOBaHUST MUPOBO33PEHUSI OOIIEHAYYHbIE TMOHATHS (3aKOH, TEopus,
MPUHIINAT, TUTIOTE3a, (DAKT, CUCTeMa, MPOIIECC, IKCIEPUMEHT U JAPYTOe.), KOTOPHIE
WCIIOJIB3YIOTCS B €CTECTBEHHO-HAYYHBIX YUYEOHBIX TpPEAMETaX W MO3BOJSIOT Ha
OCHOBE 3HAHHWHA W3 3TUX NPEIMETOB (HOPMHUPOBATH MPEACTABICHHUE O IEIOCTHOM



Hay4YHOW KapTUHE MUpa, U YHUBEPCAIbHbIC YUeOHbIC NeUCTBUA (ITO3HABATEIbHEIE,
KOMMYHUKATHBHBIE, DPETYJSITUBHBIE), KOTOpbIE oOOecneunBaroT (OPMHPOBAHUE
TOTOBHOCTH K CaMOCTOSITEIbHOMY IUIAHUPOBAHUIO M OCYILIECTBICHUIO YYEOHOMU
JEeSTENbHOCTH.

Ilo3naBaTe/ibHBbIE YHUBEpPCAIbHBIE YUeOHbIE JeiiCTBUSA

ba3zoBble Jiornyeckue AeiicTBUA:

YMEHUS HCIOIb30BaTh MNPUEMBI JIOTUYECKOTO MBIIIJICHUSI MPU OCBOCHUU
3HAHUMN: PACKPBIBATh CMBICT XUMHUYECKUX TMOHATUM (BBIACISITH UX XapaKTePHbIC
NPU3HAKH, YCTAHABIWBATH B3aUMOCBS3b C JAPYTMMHU TOHSITHUSIMH), WCIOJIb30BaTh
MOHSTHUS JJ1s1 O0OBSICHEHUS OTJEIbHBIX (DAKTOB U SIBICHUM, BHIOUpPATh OCHOBAHUS U
KpUTEpUU ISl KiIacCU(PUKAIMK XMMHUYECKUX BEIIECTB U XUMUYECKUX PEaKIuH,
yCTaHABJIMBATh MPUYUHHO-CIIEJICTBEHHBIE CBSI3M MEXKIY OOBEKTaMH HW3y4YCHUS,
CTPOUTH JIOTUUECKUE PACCYXACHUS (MHAYKTUBHBIC, ACAYKTUBHbBIC, IO aHATOTHH),
JienaTh BEIBOJIBI M 3aKJIFOUCHUS,

yMEHUE TPUMEHITh B TIPOIECCe TIO3HAHUS TOHATUS (MPEIMETHBIC U
MeTarpeIMETHbIE), CHMBOJIMYECKUE (3HAKOBBIE) MO, UCTIOIb3yeMble B XUMUH,
npeoOpa3oBbIBaTh MIUPOKO MPUMEHSEMbIC B XUMUU MOJCIBbHBIC MPEICTABICHUS —
XUMUYECKUI 3HAK (CHMMBOJ JJIEMEHTa), XuMHu4eckas (opMyrna W ypaBHEHHE
XUMHYECKOW peakiuy — MpU PEHIeHUH Y4eOHO-TI03HABATENIbHBIX 3a]1a4, C YUYETOM
ATUX MOJEIBHBIX MPEICTABICHUI BBIABIATh U XapaKTEpPHU30BaTh CYIIECCTBEHHbBIC
NPU3HAKUA U3YYaeMBbIX OOBEKTOB — XUMUYECKUX BEIIECTB U XUMHUYECKUX PEaKInH,
BBISIBJISITh  OOIIME  3aKOHOMEPHOCTH, IPUYMHHO-CJIEJICTBEHHBIE CBA3UM U
IPOTUBOPEUYHUS B U3YyUAEMBbIX IIPOLIECCaxX U SIBICHUAX.

Ba3oBnble ucciaenoBatebCKue 1eCTBUA .

YMEHHUE HCIIOJIb30BaTh IOCTABICHHBIE BOIMPOCHI B KAUYE€CTBE HMHCTPYMEHTA
MO3HAHUS, a TaKKEe B KA4eCTBE OCHOBBI JUIsi (POPMUPOBAHHS THUIIOTE3bI IO
POBEPKE MPABUIIBHOCTH BBICKA3bIBAEMBIX CYKJICHUM;

NpUOOpETeHHE ONbITa MO IUIAHWPOBAHUIO, OpPraHU3allUd W TPOBEICHUIO
VYCHHUYECKHX JKCIIEPUMEHTOB, YMEHHE HaONI0JaTh 3a XOJOM IpoIllecca,
CaMOCTOSATEILHO MPOTHO3UPOBATH €ro Pe3yJbTatT, (OpMyIUpPOBATH 0000IIEHUS U
BBIBOJIBI 110 PE3yJIbTaTaM MPOBEAEHHOTO OMBITA, UCCIEIOBAHUS, COCTABISITh OTYET
0 TIpoJIeTTaHHOM padore.

Pab6ora ¢ undpopmanueii:

yMEHHE BBIOWpATh, AHAIM3UPOBATh WM HHTEPIPETHPOBATH HWHOOPMAIUIO
Pa3IUYHBIX BUJOB U (POPM MPEACTABICHUS, MOTYy4aeMyl0 U3 Pa3HbIX UCTOYHHKOB
(HaydHO-TIONYJISIpHAST  JUTEpaTypa XHUMHUYECKOTO COJIEPXKAHHUS, CIPABOYHBIC
mocoOusi, pecypcsl VHTepHETa), KPUTHYECKH OICHUBATh MPOTUBOPEUHUBYIO H
HEJIOCTOBEPHYIO0 HH(POPMAIHUIO;



YMEHHE MNPHUMEHSITh PA3JIMYHbIE METOJBl M 3alpoChl MPU MOHUCKE U OTOOpE
uH(pOpMaIMM U COOTBETCTBYIOIIMX JAHHBIX, HEOOXOIMMBIX MJI BBIIOJHEHUS
y4eOHBIX U MO3HABaTEIbHBIX 33Ja4 ONPEIEIEHHOrO THUIIA, TPUOOPETEHHUE OMbITA B
00JaCTH  MCHOJB30BaHMS  MH(OPMAIIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHUH,
OBJIaJICHUE KYJIbTYpOil aKTUBHOT'O MCIOJIb30BAHUS PA3TMYHBIX IOUCKOBBIX CUCTEM,
CaMOCTOSITEJILHO BHIOMPATH ONTUMAIBHYIO OpPMY MpEACTABICHUS UHPOPMALIUU U
WUTIOCTPUPOBATh pEIIaeMble 3a/layd  HECIOKHBIMU CXE€MaMH, JuarpaMMami,
IpyruMu opMaMu rpaduku U UX KOMOMHAIUSMU;

yMEHHE HCIOJIb30BaTh MW AaHAJIM3UpOBaTh B Ipolecce Y4YeOHOW U
UCCJIeI0BATENbCKON AEATENBHOCTH MH(DOPMALUIO O BIMSHUU IPOMBIILIEHHOCTH,
CEJIbCKOTO XO3SMCTBA M TPAHCIOPTa HAa COCTOSIHME OKpY)Karouleil MmpupoaHon
Cpelibl.

KommyHuKaTHBHBIE YHUBEPCcaAJIbHbIE YUeOHbIe 1eCTBUS:

yMEHHsS 3a7aBaTh BONPOCHI (B XOJe Auaiora W (Wiu) JHUCKYCCHM) TIO
CylIeCTBY  OOCyXJaemMod  TeMbl, (OPMYJIHPOBATH CBOU  MPEIJIOKEHUS
OTHOCHUTEJIHHO BBITIOJIHEHUSI MPEIOKEHHON 3a1a4H;

YMEHHUS  MPEJCTaBIATh  TOJYyYEHHbIE  pe3yJbTaThl  [MO3HABATEILHON
JESTENBbHOCTH B YCTHBIX W THMCBMEHHBIX TEKCTax; JeJaTh MpPe3eHTAIUI0
PE3YJIbTATOB BBIMOJHEHUS XMMUYECKOTO JKCIEepUMeHTa (J1abopaTOPHOTO OIBITA,
1ab0opaTOpHOM pabOTHI MO UCCIIETOBAHUIO CBOMCTB BEIIECTB, YUEOHOTO IPOEKTA);

yMEHHUS y4eOHOTO COTPYAHMYECTBA CO CBEPCTHHKAMHU B COBMECTHOM
NO3HABATEJIbHOM W HCCIENOBATENBCKONW  JIESITENBHOCTH  NpPU  PEUICHUHU
BO3HUKAIONIUX Mpo0JieM Ha OCHOBE y4y€Ta OOIIMX HMHTEPECOB W COTJIACOBAHUS
no3unui (00CyXJIeHHs, OOMEH MHEHHUSMH, «MO3TOBBIC IITYPMBbI», KOOPIAUHAIIUS
COBMECTHBIX JCHCTBHI, OIpEIEICHUEe KPUTEPUEB IO OLEHKE KadecTBa
BBITIOJTHEHHOM pabOoTHI U APYTHE).

PerysiTuBHbIC YHHBepCcaJlbHbIE Y4eOHbIE JeCTBHS:

YMEHUE CaMOCTOSITENIbHO OMNPEAENIATh LEIU [AESITENIbHOCTH, IJIaHUPOBATh,
OCYILECTBIISATh, KOHTPOJIUPOBATh U NMPU HEOOXOAMMOCTH KOPPEKTUPOBATH CBOIO
JeSITENbHOCTD, BEIOMpATh Hanboee 3 (PeKTUBHBIE CIIOCOOBI PEIICHUST YUeOHBIX U
IIO3HABATEIBHBIX 3aJa4, CaMOCTOSITEIbBHO COCTAaBIATh WM KOPPEKTHPOBATH
MPEJIOKEHHBIA QITOPUTM JCUCTBUM NIPU BBINOJHEHUHM 33aJaHUA C Y4YETOM
MOJTyYeHUs] HOBBIX 3HAHUN 00 M3yuyaeMbIX OOBEKTAaX — BEIIECTBAX U PEAKIUSX,
OLICHMBAaTh COOTBETCTBUE ITOJYYEHHOIO pe3ysbTaTa 3asBICHHOW LEJH, YMEHHE
MCII0JIB30BaTh U aHAJIM3UPOBATh KOHTEKCTHI, ITPEJIAracMbl€ B YCIIOBUH 3aaHUII.

HNPEAMETHBIE PE3YJIBTATDBI

B cocraBe mnpeAMETHBIX PE3YJNbTATOB IO OCBOEHUIO 0053aTEIBHOrO
COJIepKaHMsl, YCTAHOBJIEHHOTO JaHHOM (QeaepaibHOM paboyell MporpaMMmoi,
BBIJICJIAIOT: OCBOCHHBIE O0YYaIOIMMHUCS Hay4YHbIE 3HAHUS, YMEHHUS U CIIOCOOBI



nedcTBUM, crneuudpuueckue i1 OpeAMETHOM o0macth  «XUMUS», BUJBI
NEATENBHOCTA MO  TOJYYEHUIO HOBOTO  3HAaHWS, €ro HMHTEPHpPETALNH,
peoOpa30BaHUIO U MPUMEHEHUIO B PA3JIMYHBIX YUEOHBIX U HOBBIX CUTYaIUsX.

K koHiy oOyuenus B 8 kiacce npeaMeTHbIE pe3yJibTaThl HA 0a30BOM YpOBHE

JOJDKHBI OTpaXkaTh CHOOPMUPOBAHHOCTD Y 00YUAIOIINXCSI YMEHUM:

e PACKpBIBATh CMBICI OCHOBHBIX XMMHWYECKHUX MOHATHI: aTOM, MOJIEKYJa,
XUMHUYECKHI JJIEMEHT, MPOCTOE BEIIECTBO, CIIOKHOE BEIIECTBO, CMECH
(omHOpPOHASE U HEOHOPOAHAS ), BAJIEHTHOCTh, OTHOCUTEIbHAS aTOMHAS U
MOJIEKYJIIpHAasi Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIpHAs Macca,
MaccoBasi JIOJIsl XUMUYECKOTO 3JIEMEHTa B COCIMHEHUU, MOJISIPHBIN 00BEM,
OKCHJI, KHUCJIOTa, OCHOBAaHHUE, COJb, AJIEKTPOOTPULIATEIBLHOCTb, CTEIECHB
OKHCJICHUS, XUMHUYECKasi peakius, KiacCUuPUKAIUs peakiuil: peakiuu
COCIMHECHUSA, PEAKIMU pa3lI0KEHUS, PEaKIMU 3aMEIICHUs, PEaKIuu
o0OMeHa, HK30- U SHJIOTEPMUUYECKHE PEAKIINH, TEII0BON AP (DEKT peakiuu,
SAPO aroMa, DJIEKTPOHHBIM CIIOW aToMa, aTOMHas OpOWTadb, paguyc
aToMa, XMMHMYECKasl CBSI3b, MOJIIPHASI W HEMOJIApHasi KOBAJEHTHAs CBS3b,
WMOHHAs CBSI3b, MOH, KATUOH, aHMOH, PAacTBOp, MAaccoBas J0Js1 BEIIESCTBA
(poI1eHTHAsI KOHIICHTPAIIKs) B PACTBOPE;

e WUIIOCTPUPOBATH B3aMMOCBSI3b OCHOBHBIX XHMHUYECKMX TIOHATUHA U
OPUMEHATH 3TH NOHATHUS MIPU ONMCAHUM BEUIECTB U UX NPEBPALICHUI;

e WCIIOJIb30BaTh XUMHUYECKYIO CHMBOJIMKY JUIsl COCTaBJICHHUS (HOPMYI
BEILECTB U YPABHEHUN XUMUUYECKUX PEAKIIMA;

e ONpENENATh BAJIEHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COCAMHEHUSX,
CTeNIeHb  OKHCJICHHUSI  JJEMEHTOB B  OWHApHBIX  COEJUHEHUSX,
NPUHAIJIE)KHOCTh BELIECTB K ONPEAECIEHHOMY KJIACcCy COEAUHEHUW MO
dopMynaMm, BHA XUMHYECKOH CBsI3M (KOBaJieHTHAas W HWOHHAs) B
HEOPraHMYECKUX COCTUHEHUSX;

e packpeiBaTh cMmbica Ilepuognueckoro 3akona J[. WM. MeHnneneena:
JEMOHCTPUPOBATh IOHUMAHHUE NEPUOAUYECCKOM 3aBUCHUMOCTH CBOMCTB
XUMHYECKHX JIEMEHTOB OT MX IOJ0XKeHUs B Ilepuoanueckon cucreme,
3aKOHOB COXPaHEHMS MacChbl BELIECTB, ITOCTOSAHCTBA COCTaBa, aTOMHO--
MOJIEKYJISIPHOTO yY€HHsI, 3aKOHa ABOrapo;

e OIHKCHIBATH UM XapakTepu3oBaTh TabmuuHyro ¢opmy lleprnonnueckoit
CHCTEMBl XUMHMYECKMX DJJEMEHTOB: pa3iu4aTh TNOHATHUS «TJIaBHAs
noarpymnmna (A-rpynmna)» u «mmobouynas nmoarpynma (b-rpynma)», maneie u
OomNbIIMEe TEPHOIBI, COOTHOCHTh OOO3HAYCHHUS, KOTOPHIE HMEIOTCA B
tabmune «llepuoguyeckas cuctemMa XuMHYeCKHX diaemeHToB J[. .
MenzeneeBa» ¢ YUCIOBBIMU XAPAKTEPUCTUKAMU CTPOCHUS ATOMOB



XUMHYECKUX 3JIEMEHTOB (COCTaB M 3aps] siapa, oOlIee YUCIO0 IEKTPOHOB
U pacnpeereHle UX M0 IEKTPOHHBIM CIOSM);

KJIacCU(UIMPOBATh XUMUYECKHUE 3JIEMEHTHI, HEOPraHUYECKUE BEIIECTBA,
XUMHYECKUE peakuuu (IO YMCIy U COCTaBy Y4YacTBYIOLIUMX B peakUuu
BELIECTB, MO TEIIIOBOMY 3P (DEKTY);

XapaKTepu3oBaTh (OMHUCHIBATh) OOIME XWMHUYECKHE CBOWCTBA BEIIECTB
Pa3IUYHBIX KJIACCOB, MOJATBEPXkAasi ONUCAHUE MPUMEpPaMU MOJIEKYIISIPHBIX
YPAaBHEHUN COOTBETCTBYIOIIUX XUMUYECKUX PEAKLUN;

IPOrHO3UPOBATH CBOMCTBA BELIECTB B 3aBUCUMOCTU OT UX KaUE€CTBEHHOTO
COCTaBa, BO3MOXXHOCTH TMPOTEKAHUS XUMUYECKHUX MPEBpallleHUd B
Pa3TUYHbBIX YCIOBUSX;

BBIUMCISATh OTHOCUTENIbHYIO MOJIEKYJISPHYIO H MOJSIPHYIO  MacChbl
BEUIECTB, MAaCCOBYIO JIOJII0 XHMHMYECKOro »JJIeMEeHTa 1o (dopmyse
COEJIMHEHHUS, MAaCCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, MPOBOAUTH PACUETHI
110 YPaBHEHUIO XUMUYECKOMN pPEeaKIuu;

NPUMEHSITh OCHOBHBIE OIEPAIlMU MBICIUTEILHON NESITEIbHOCTH — aHalu3
U CUHTE3, CpaBHEHHUE, 0000IIeHHe, CHUCTeMaTH3aluIo, KIaCCHU(PHUKAINIO,
BBISIBJICHUE TMPUYMHHO--CJIEJACTBEHHBIX CBSI3€H — JIJIi M3y4YEHHUs CBOMCTB
BEIIECTB W XHMHUYECKUX pEAKUUH, €CTECTBEHHO-HAy4YHbIE METO/bI
MO3HAHUSI — HAOJIOJIEHHE, W3MEpPEHHEe, MOJICTUPOBAHUE, AIKCIIEPUMEHT
(peayIbHBIN U MBICIICHHBIN);

clenoBaTh ~ IpaBUJiaM  [IOJb30BaHUA  XMMHUYECKOM  TOCYyIOM U
nabopaTopHbiM 00OpYJOBaHUEM, a TaKkKe TMpaBUiaM OOpalieHus ¢
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKIHMSMU 1O BBIIOJHEHUIO
1a00paTOPHBIX XUMHUYECKUX OIBITOB IO TOJIYYECHUI0O U COOMpPaHUIO
ra3oo0pa3HbIX BeIIEeCTB (BOAOpOAA M KHUCJIOPOJA), MPHUTOTOBICHUIO
pPacTBOPOB C OIPEAECIEHHON MAacCOBOM J0JIEW PacTBOPEHHOTO BEIIECTBA,
IUIAaHUPOBaTh W MPOBOAUTH  XUMHUYECKHE  SKCHEPUMEHTHI IO
pacno3HaBaHUIO PACTBOPOB IIEJIOYEH M KUCIIOT C MOMOILIBI MHJIUKATOPOB
(makmyc, heHondTanenH, METUIIOPAHXK U APYTHE).

K xonmy oOydenus B 9 Kjacce npeamMeTHbIe pe3yIbTaThl HA 0a30BOM YpOBHE
JIOJIKHBI OTPAXKATh CPOPMUPOBAHHOCTH Y OOYJAIOIINXCS YMEHUM:

pPacKpbIBaThb CMBICI OCHOBHBIX XUMHUYECKUX TMOHSATUNA: XUMHUYECKUM
AJIEMEHT, aTOM, MOJEKyJla, HWOH, KaTWOH, aHWUOH, IMPOCTOE BEILECTBO,
CJIOKHOE€ BEIlIECTBO, BaJIEHTHOCTb, 3JIEKTPOOTPULATEIBHOCTh, CTENEHb
OKHUCJICHHSI, XUMHUYECKasi PeaKIlis, XUMUIEeCKasl CBs3b, TEIUIOBOK d(dekT
peakiuu, MOJib, MOJISIpHBIA  00BEM,  pacTBOp,  DIEKTPOIUTHI,
HE3JIEKTPOJIUTHI, AJEKTPOJUTHYECKAs] IUCCOLMAIUS, PEaKIMH HOHHOIO
oOMeHa, KaTajau3aTop, XMMHUYECKOEe paBHOBECHE, OOpaTUMBbIE U



HEOOpaTUMbIE pEeaKIUU, OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIE pPEaKIINH,
OKHCIIUTENb,  BOCCTAHOBUTEIb,  OKHCIEHHUE W BOCCTaHOBJICHHUE,
amuioTponus, aMm(pOTEepHOCTh, XUMHUYECKas CBS3b (KOBAJICHTHAs, MOHHAs,
METaNINYeCcKasi), KpHUCTAJUIMYECKass peleTKa, KOppOo3Hs METalIoB,
CIJIaBbl, CKOPOCTb XUMHUYECKOW pEakluu, MNOpeAeabHO JIOMyCTUMAas
koHueHTpauus [1/IK BemecTsa;

WUTIOCTPUPOBATh B3aMMOCBS3b OCHOBHBIX XUMUYECKUX TMOHATHH W
IPUMEHSATH 3TH TOHATHUS NPU ONTMCAHUU BEIIECTB U UX MIPEBpAICHUN;
UCIIOJI30BaTh XMMHUUYECKYI0 CHUMBOJIMUKY [IJI1 COCTaBJICHUS (OpMys
BEIIECTB M YPABHEHUN XUMUUECKUX PEAKIIHi;

ONpPEAEsATh BAJICHTHOCTh U CTENEHb OKUCICHUS! XUMHUYECKUX JIEMEHTOB B
COCMHEHUSAX PA3JIMYHOrO COCTaBa, MPUHAIJIEKHOCTh BEIIECTB K
OTIPENICIEHHOMY KJIACCy COCAMHEHUN 1o (QopmyiaM, BUJ XUMHUYECKOU
CBsi3M (KOBaJICHTHAsi, WOHHAs, METAUIMYECKasl) B HEOPraHUYECKUX
COCIMHEHUAX, 3aps]l MOHA MO0 XUMHUYECKOU (opmylie, XapakTep Cpelbl B
BOJIHBIX PACTBOPAaX HEOPraHMUYECKUX COCIMHEHUM, TUI KPUCTATIMUYECKOU
pEeLIETKN KOHKPETHOTO BEIIECTBA;

packpbiBaTh cMbici Ilepuonnueckoro 3akona [I. . MenneneeBa wu
JEMOHCTPUPOBATh €ro IOHMMAHHUE: OIHCBhIBAaTh W XapaKTepHU30BaATh
Tabiuunyto ¢opmy Ilepuonanueckoil CUCTEMbl XUMHYECKUX SJIEMEHTOB:
pasznuyaTh TOHATUS «TJaBHasg mnoArpynna (A-Tpynma)y U «1moOouyHas
noarpynmna (b-rpynma)», maneie u OoOJbIIME MEPUOABI, COOTHOCUTH
o00O3HaueHusi, KOTOpble MMEIOTCA B TMEPUOJUYECKON Tabnuue, ¢
YUCJIOBBIMU  XapaKTEpPUCTHUKAMH  CTPOEHUS  aTOMOB  XUMHUYECKUX
ANIEMEHTOB (cocTaB M 3apsij  sapa, oOOIIee YHCIO JJIEKTPOHOB U
pacrpeqieieHie MX TI0 DJICKTPOHHBIM  CJIOSM), OOBSICHATH OOIIHe
3aKOHOMEPHOCTU B M3MEHEHHHM CBOMCTB 3JIEMEHTOB M MX COCIUHEHUHN B
npeaenax MajlblX MEPUOJ0B U TVIABHBIX MOATPYII C YYETOM CTPOCHUS UX
aTOMOB;

KJIacCU(UIIUPOBATH XUMHUYECKHE DIIEMEHTHI, HEOPTaHUYECKUE BEIECTBA,
XUMHUYECKHE peakuuu (M0 YUCIy M COCTAaBY YYACTBYIOIIMX B pPEAKLIUU
BEIIECTB, MO TETUIOBOMY 3(DEeKTy, M0 M3MEHEHHIO CTETICHEW OKUCICHUS
XUMUYECKUX PJIEMEHTOB);

XapaKTepru30BaTh (OMUCHIBATH) OOMME W CHENU(PUICCKUE XUMHYCCKUE
CBOMCTBa MPOCTBIX M CJOXHBIX BEIIECTB, MOATBEpP)KJas OIKHCaHUE
npuMepaMy MOJICKYJISIPHBIX U HMOHHBIX YPAaBHEHUM COOTBETCTBYIOIIUX
XUMHUYECKUX PEaKIU;

COCTaBJSITb YPaBHEHUSI DJEKTPOIUTUYECKOM JAUCCOIMAIMUA  KHUCIOT,
LIEJIOYEN U COJIEH, MOJIHBIE U COKPAIIEHHBIE YPABHEHUS PEAKIIMHA HOHHOTO



oOMEHa, ypaBHCHHUS peaklIuid, MOATBEPKIAIOMNUX CYIIECTBOBAHHE
TCHETHYECKOW CBSI3U MEXKy BEIIECTBAMH PA3IMIHBIX KJIACCOB;
pPacKphIBaTh CYIIHOCTh OKHCIMTEIIHBHO-BOCCTAHOBUTEIBHBIX PEAKIIAN
MOCPEJICTBOM COCTABJICHUS 3JICKTPOHHOTO OajaHCa 3THX PEaKITUi;
IIPOTHO3UPOBATh CBOWCTBA BEIIECTB B 3aBUCUMOCTH OT WX CTPOCHWS,
BO3MOXXHOCTH TIPOTEKAHHMS XUMHUYCCKHUX TMPEBPAIICHUN B Pa3JIMIHBIX
YCIIOBUSX;

BBIUUCIISATh OTHOCHUTCIBHYIO MOJICKYJISAPHYIO M MOJIAPHYIO — MacChl
BEIICCTB, MAaCCOBYIO JIOJIO XHMHYECKOTO »JJIEMEHTa 10 (opmyJie
COCIMHCHHUS, MaCCOBYIO JIOJTFO BEIIECTBA B PACTBOPE, MMPOBOIUTH PACUETHI
110 YPaBHEHUIO XUMUYCCKOHN PEaKIny;

coOn0gaTh  MpaBWJIa  MOJIB30BAHUS  XMUMHUYECKOW  MOCynoM u
7a00paTOpHBIM  00OpPYIOBAaHHWEM, a TaKXKe TMpaBuUia OOpamieHus ¢
BEIICCTBAMH B COOTBETCTBUM C HMHCTPYKIUSMH TIO BBITIOJIHCHHIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB IO TOJYYCHUIO WU COOMPAHUIO
ra3000pa3HbIX BEIIECTB (AaMMHaKa M yTICKHCIIOTO Ta3a);

NPOBOJAUTL  PEaKIMK, IMOATBEP)KIAIONINE  KAadeCTBEHHBIM  COCTaB
Pa3IUYHBIX BEIIECTB: PACIIO3HABATH OMBITHBIM ITYyTEM XJIOPHI-, OPOMU/I-,
noaua-, kapOoHat-, ¢ocdar-, cuiumkar-, Ccyibdar-, THIPOKCUI-UOHBI,
KaTHOHBI aMMOHHUS W WOHBI M3YyYEHHBIX METAJIJIOB, MPUCYTCTBYIOIIUE B
BOJHBIX PACTBOpPaxX HEOPTraHUYECKUX BEIIECTB;

IPUMEHSATh OCHOBHBIC OIEpaIlid MBICIUTEILHON JAEATEIbHOCTH — aHaJu3
U CHUHTE3, CpaBHEHHE, O0O0OOIIEeHHe, CHCTEeMaTU3aIlul0, BBISBICHUE
NPUYMHHO-CIICICTBEHHBIX CBS3€d — JJI1 M3YyYCHHUS CBOWMCTB BEIICCTB H
XUMUYECKUX PEaKIui, €CTECTBEHHO-HAyYHbIC METOJbI IIO3HAHUS —
HaOII0JIeHHe, WU3MEPEHUE, MOJCIUPOBaHUE, DKCICPUMEHT (peajbHbId H
MBICJICHHBIN ).



TEMATHYECKOE IINTAHUPOBAHUE

8 KJIACC
Kosn4yecTBo 4acos
Ne HaunmeHoBaHMe pa3/iesioB U DJIeKTpOHHbIe (LN (POBbIE)
KoHTpoibHbIe IIpakTHYeckue
n/n TeM MPOrpaMmabl Bceero o0pa3oBaTte/ibHbIE PeCYpPChI
padoThI padoThI
Pasnen 1. [lepBoHavajibHbIe XMMUYECKHE MOHATHSA
Xumuss — BakHast 00J1aCTh
€CTECTBO3HAHUS U bu6moreka [OK
11 . 5 0 2
MPAaKTUYECKOMN https://m.edso0.ru/7f41837c
JESITETHHOCTH YeJIOBEKa
19 BemecTBa 1 xuMuyeckue o5 1 0 bu6mmoreka [{OK
' peakuuu https://m.edsoo.ru/7f41837¢c
Hroro no pazneny 30 1 2
Pa3nen 2. BaxkHeiilue npeacTaBuTe Il HEOPraHNYeCKUX BellleCTB
21 Bosznyx. Kucnopoa. 9 0 0 bubnuoreka [IOK
' ITonsarue 06 okcrgax https://m.edsoo.ru/7f41837c
99 Bopopoa.Ilonsarue o 8 0 1 bubnuoreka [IOK
' KHUCJIOTaX U COJISIX https://m.edso0.ru/7f41837c
53 Bopna. PactBopsl. [lonsitue 7 1 1 bu6moreka [IOK
' 00 OCHOBaHHUSAX https://m.edsoo.ru/7f41837¢c
OCHOBHBIE KJIACCBI Euf 10K
noIMoTEKA
2.4 19 1 1
HeOpraHqu:CKHX https://m.edsoo.ru/7f41837¢
COCJTMHEHU I
Hroro no pasneny 43 2 3




Paznean 3. Ilepuoanueckuii 3akon u llepuoguyeckasi cucrema xummniyeckux 3j1eMeHToB /. . MengesneeBa. CTpoeHne aToMOB.

Xumuueckasi cBsizb. OKHCIUTEILHO-BOCCTAHOBHUTEIbHbIE pe€aKkuuun

[Tepuonnueckuii 3aKOH U
[Iepnoanueckas cucrema

bu6mmoreka [IOK

31 XMMHYECKHX SIIEMEHTOB /1 12 https://m.edsocI;.[ ru/7f41837c
N. MenneneeBa. CTpoenue
aToMa
Xumudeckas CBS3b.

3.9 OKucIuTebHO- 17 bu6mmoteka [IOK
BOCCTAaHOBUTEIIHLHBIE https://m.edso0.ru/7f41837¢c
peaxin

bu6moreka [OK
Wroro mo pasjesy 29 https://m.edsoé.I ru/7f41837c
OBHIEE KOJIMYECTBO YACOB 102

11O MPOT'PAMME




9 KJIACC

KoauyecTBo yacoB DJIeKTPOHHbIE
HanmeHnoBaHue pa3iesioB U TeM uugpoBbIe
Ne i/ P Kontpoabusie | IlpakTHyeckue (1dpp )
NMPOrpaMmblI Bcero o0pa3oBaTeJIbHbIE
padoThI padoThI
pecypcsl
Pa3nes 1. BemecTBO M1 XMMHYecCKHe peaKIuu
11 [ToBTOpEHUE U yriydaeHue 3HaHUI OCHOBHBIX 5 1 0 bubnuoreka [IOK
' paszesnoB Kypca 8 kiacca https://m.edso0.ru/7f41a636
19 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKUX 4 0 0 bubmuotexa [JOK
' peakmuii https://m.edsoo.ru/7f41a636
13 DIIEKTPOJUTUYECKAS] JUCCOIUALIHSL. 3 1 1 bubmuorexa [JOK
' XHWMHYECKUE PEAKIIUU B PACTBOPAX https://m.edso0.ru/7f41a636
Hroro no pazneny 17 2 1
Pa3nen 2. Hemera/uibl M MX COCAUHEHUS
21 OO6m1ast XxapaKTepUCTUKAa XUMHUUYECKHUX 4 0 1 bubmuorexa [JOK
' aneMeHToB VIIA-Tpynmel. ["anorenst https://m.edsoo.ru/7f41a636
OO01as XxapakTepUCTUKAa XUMHUYECKHUX
2.2 anemeHToB VIA-rpynmnsl. Cepa u eé 6 0 0 Bubnuorexa LIOK
' I https://m.edsoo.ru/7f41a636
COeIMHEHUS
OO01as XxapakTepUCTUKa XUMUYECKHX
2.3 a5eMeHTOB VA-rpynmsl. A30T, pochop u ux 7 0 1 bubamorexa [IOK
' DYTHIRL ’ P https://m.edso0.ru/7f41a636
COCIMHEHUS
OO01mas XxapakTepuCTUKAa XUMHUYECKUX
24 anemeHTOB [VA-rpynmel. Yriepoa u kpeMHU 8 1 2 Bubmmorexa LIOK
' PYHTHHL. POAH KD https://m.edso0.ru/7f41a636
U UX COCTMHEHUS
Hroro no pasneay 25 1 4




Pazgen 3. Merasiibl M UX COCAUHECHUSA

. bubnuotexa [JOK
31 Obmme croiicTBa MeTaLIOB 4 https://m.edsoo.ru/7f41a636
N bubnuotexa [JOK
3.2 Baxneiime MeTaiuibl ¥ UX COEANHEHNS 16 https://m.eds0o.ru/741a636
HToro no pa3zaeny 20
Paznen 4. Xumus u okpy:xamomas cpeaa
4.1 BemecTtBa 1 MaTepraibl B )KU3HH YeIOBEKA 6 bubmmorexa ITOK
) m P https://m.edsoo.ru/7f41a636
HToro no pa3zueny 6
OBIIEE KOJIMYECTBO YACOB 11O 68

ITPOI'PAMME




YYEBHO-METOIUYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VIS YYEHUKA

Xumus, 8 kinacce/ Pymsutuc I'.E., ®enpaman @.I°., AkunonepHoe o011ecTBO
«3narenscTBo «IIpocsenienue;
Xumus, 9 kinace/ Pymsutuc I'.E., ®enpaman @.T°., AkuinonepHoe o0111ecTBO

«M3parenscTBO «IIpocBemieHuey.

METOANYECKHUE MATEPHUAJIBI VIS YYUTEJIA

I'apa H.H. «Xumus. Paboune nporpammel. [IpeameTHas nunust yueOHUKOB [
E. Pym3utuca, ®@. I'. ®enpamana. 8—9 kiaccb» mocodue s yIuTeeu
obmeo6pazoBarenbHbix opranusanuii M.: [Ipocsemenue, 2019;
I"apa H. H. Xumus. Ypoku B 8 knacce M.: [Ipocsemnienue, 2015;
I'apa H.H. Xumus. KonTpoasHbIe U TPOBEPOUHBIE PaOOTHI. 8-9 Ki1acChl.
Hpoda, 2014;
I'apa H.H. Xumus. Ypoku B 9 kinacce: mocoodue s yautens M.:
ITpocenienne,2021;

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI

PECYPCBI CETU HHTEPHET

Enunas xomnekmus udpoBbIX 00pa30BaTeIbHBIX PECYPCOB

http://school-collection.edu.ru

denepanbHBIA IEHTP HHOOPMAITMOHHO-00pa30BaTENbHBIX PECYPCOB

(®LHOP) http://fcior.edu.ru

Poccwiickmii 06meo0Opa3oBaTenbHbIi moptai http://experiment.edu.ru

BuptyansHas Xumuueckas [lkomna http://him-school.ru

OTtkpaIThIH KOJIeK: Xumus http://college.ru/himiya/

Pemry EI'3. https://chem-ege.sdamgia.ru/test?theme=24

DrekTpoHHBIE pecypehl mo xumuu http://metodist.lbz.ru/iumk/chemistry/e-

r.php



http://school-collection.edu.ru/
http://fcior.edu.ru/
http://experiment.edu.ru/
http://him-school.ru/
http://college.ru/himiya/
http://metodist.lbz.ru/iumk/chemistry/e-
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