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HOACHUTEJIBHAS 3AIIMCKA

[Iporpamma 10 XMMHM Ha YpPOBHE OCHOBHOTO 0OIIero oOpa3oBaHus
COCTaBJ€HA Ha OCHOBE TpeOOBaHMM K pe3yJdbTaTaM OCBOCHHUS OCHOBHOM
00pa3zoBaTeIbHOM MPOTPpaMMbl OCHOBHOTO O0IIero 00pa3oBaHus, MPEACTaBICHHBIX
B ®I'OC OO0, a Ttakxe Ha ocHOBe (enepanbHOM paboyeil mnporpamMmel
BOCIIUTAHUS U C YYETOM KOHIICTIIIMY MPENOiaBaHusl y4eOHOro npeaMera «XuMus»
B 00pa3oBaTeNbHBIX opranuzanusax Poccuiickoit denepanuu.

[Iporpamma mo xumuu Oa€T TPEACTaBICHHE O IENAX, OOed CTpaTeruu
oOy4yeHUs, BOCHUTAHUS U Pa3BUTUA OOyYaIOIMIUXCA CPEACTBAMU Y4eOHOTO
npeaMera, YCTaHABJIUBAET o0s13aTenbHOe MpEaMETHOE COJIepKaHue,
NpeyCMaTPUBACT PACHPEACICHUE €ro Mo KilaccaM U CTPYKTYpUPOBAHUE TIO
pazgenaM M TeMaM MpPOrpaMMbl MO XUMHH, ONPEACISECT KOJIMYECTBEHHBIE U
KaueCTBEHHBIE XapaKTePUCTUKHU co/iep>KaHus, PEKOMEHIYEMYIO
MOCJIEIOBATEIbHOCTh ~ M3YYECHHUSI XUMHUHU C  YUYETOM  MEXKIPEAMETHBIX U
BHYTPUIIPEAMETHBIX  CBSI3€HM, JIOTMKU  Yy4eOHOro  mpoliecca, BO3PACTHBIX
OCOOCHHOCTEH  OOy4Yaromuxcsi, ONpeACsIET BO3MOXHOCTH MpeaMeTa IS
peanuzanuu TpeOOBaHMM K pe3yjbTaTaM OCBOCHHUS OCHOBHOW 00pa3oBaTeIIbHOM
IpOorpaMMbl Ha YPOBHE OCHOBHOTO O0IIIET0 0Opa3oBaHUs, a TakKe TpeOOBaHUH K
pesynbrataM oOy4eHHs] XMMUHU Ha YPOBHE IeJeil u3ydeHus MpeaMeTa U OCHOBHBIX
BUJIOB y4eOHO-TIO3HABATEIBHON JEATEIbHOCTH OOYYaromIerocss IO OCBOCHHIO
y4eOHOT0 co/iepKaHusl.

3HaHME XUMHUHU CIY>)KUT OCHOBOM Juisi (OPMHUpPOBAHUS MHUPOBO33PEHUS
oOy4aromierocsi, €ro MpeACTaBICHU O MaTepUAIbHOM €IMHCTBE MHPA, BAKHYIO
poJiib UrparoT (GopMUpPYEMbIe XHMHUEW NPENCTaBICHUS O B3aMMOIPEBPAIICHHIX
SHEPTrUUd M 00 SBOJIIOIUHU BEIIECTB B MPHUPOJE, O MYTAX pEUIeHUs TI00ambHBIX
npoOJjieM YCTOMYMBOTO PAa3BHUTHS YEJIOBEUECTBA — CBHIPhEBOM, IHEPreTUUCCKOM,
MUIIEBON U SKOJOTHYECKON 6€30MacHOCTH, MTPOOIeM 3PaBOOXPAHECHHUS.

N3yuyenne xumun:

CIIOCOOCTBYET  pealu3aliii  BO3MOXKHOCTEH JJii  CaMOpa3BUTHS |
dbopMupoBaHUs KyJIbTYPBI IUYHOCTH, €€ 00IIeH U (YyHKIIMOHAIBHON TPaMOTHOCTH;

BHOCHT BKJIaJ B (D OPMHPOBAHUE MBIIINICHUS] M TBOPUECKUX CIIOCOOHOCTEH
oOydJarommxcs, HABBIKOB WX CaMOCTOSTEIbHONW y4eOHOW JIeATEIHHOCTH,
AKCHEPUMEHTAIBHBIX M HCCIEIOBATENIbCKUX YMEHUN, HEOOXOJUMBIX Kak B
MOBCEIHEBHOM JKU3HU, TaK U B TPO(ECCHOHAIEHOMN NESITETbHOCTH;

3HAKOMHUT CO CHENU(UKONW HAYYHOTO MBIIUICHUS, 3aKIaJblBaeT OCHOBBI
LIEJIOCTHOTO B3IJISIAa HA €IMHCTBO MPUPOABI U YETIOBEKA, SIBISETCS OTBETCTBEHHBIM
3TanoM B (POPMUPOBAHHUH €CTECTBEHHO-HAYUYHON I'PaMOTHOCTH O0YYarOIIUXCS;



crocoOcTByeT (OPMUPOBAHUIO I[EHHOCTHOTO OTHOIIEHUSI K €CTECTBEHHO-
Hay4YHBIM 3HAHUAM, K MPUPOJE, K YETOBEKY, BHOCUT CBOM BKJIAJl B DKOJIOTHYECKOE
oOpa3zoBaHuEe 00yUYarOIIUXCS.

JlanHble HampaBieHUss B OOYYEHMHM XHMHHM OOECNEedYMBAIOTCS CHEIU(PUKON
COJepKaHMsI  y4yeOHOTO  TpeaMeTa, KOTOPBIM  SIBISETCA  IeIarorMuecKu
aJanTUPOBAHHBIM OTpaXkeHHEeM 0a30BOM HAYKM XMMHUH Ha ONpPENEIEHHOM dTane e
pPa3BUTHSL.

Kypc xumMum Ha ypoBHE OCHOBHOTO OOLIEro 0Opa3oBaHMsI OPUEHTUPOBAH HA
OCBOCHHE OOYYaIOUUMUCS CHUCTEMBI IMEPBOHAYAJBHBIX TOHATHI XWMHH, OCHOB
HEOPraHMYeCKOM XUMUM W HEKOTOPBIX OTACIBHBIX 3HAUYUMBIX TMOHSITUH
OpraHUYeCKOU XHUMUHU.

Crpyktypa coiepkaHusi MPOrpaMMbl MO XUMHUU CHOpPMHUpPOBAHA HAa OCHOBE
CUCTEMHOro mojaxonaa Kk e€ uzydenuto. CoaepikaHue CKJIaAbIBACTCA M3 CHCTEMbI
MOHSATUN 0 XUMHUYECKOM DJIEMEHTE U BEIIECTBE U CUCTEMbI MOHATHI O XUMUYECKOM
peakiuu. OO0e O5TU CHUCTEMBI CTPYKTYpPHO OpPraHHW30BaHbl MO TPHUHIUITY
MIOCJICJIOBATENIbHOTO PA3BUTHUSI 3HAHUI HAa OCHOBE TEOPETHUECKUX MPECTaBICHUMN
Pa3HOTO YPOBHS:

— aTOMHO-MOJICKYJISIPHOTO YUYEHHUSI KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— [lepuoanueckoro 3akoHa /1. 1. MeHnzaeneeBa kak OCHOBHOT'O 3aKOHA XUMUHU;

— YYEHHS O CTPOEHUU aTOMa U XUMUYECKOU CBS3H;

— TpeacTaBiIeHUN 00 DIIEKTPOIUTHYECKON IHCCOIMAIMM BEUIECTB B
pacTBopax.

Teopernueckne 3HAHUWA pacCMATPUBAIOTCA HA OCHOBE OJMIIMPUYECKU
MOJIYYEHHBIX U OCMBICIICHHBIX (DaKTOB, Pa3BUBAIOTCS MOCIEIOBATEIBHO OT OJHOTO
YPOBHS K JPYroMy, BBINONHAS (YHKIHH OOBSACHEHHS W MPOTHO3UPOBAHUS
CBOMCTB, CTPOEHUS U BO3MOKHOCTEH MPAKTHUUYECKOTO MPUMEHEHUS U TOJIYYEHUS
U3Y4YaeMbIX BEIIECTB.

OcBoeHue mporpaMMbl IO XHUMHU  CHOCOOCTBYyeT  (OPMHPOBAHUIO
MPEJICTABIEHUS] O XMMUYECKON COCTABIISAIOLICH HAYYHOU KapTHUHBI MUPaA B JIOTUKE
e€ CHUCTEeMHOW NPUPOJbI, IIEHHOCTHOTO OTHOIIEHUS K HAy4YHOMY 3HAHUIO U
MeToJaM TMO3HaHUsS B Hayke. M3ydeHHe XMMUU MOPOUCXOAUT C MPHUBJICYECHUEM
3HAHWA W3 paHee HM3yYEHHBIX yUEOHBIX MpeaMeToB: «OKpYX AU MUp»,
«buonorus. 5—7 kinacce» u «Puszuka. 7/ Kiacey.

[Ipy wW3ydeHWM XUMHUM TPOUCXOAUT (HOPMHUPOBAHWE 3HAHWUH OCHOB
XUMHUYECKOW HAyKH Kak 00JIaCTU COBPEMEHHOI0 €CTECTBO3HAHUS, MPAKTUYECKOU
NEATENIbHOCTU YeJIOBEKa M KaK OJHOTO W3 KOMIIOHEHTOB MHUPOBOM KYJIbTYpHI.
3amaya y4eOHOTO mMpeaMeTa COCTOMT B (OPMHUPOBAHUU CHCTEMBl XUMHUYECKHX
3HAHUM — Ba)KHEUIIMX (PaKTOB, MOHSATHUM, 3aKOHOB M TEOPETHUECKHUX TMOJ0KEHUM,
JOCTYTMHBIX 0000IIEHUN MHUPOBO33PEHUYECKOI0 XapaKTepa, sI3bIka HAYKH, B
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OpUOOIIEHNH K HAyYHBIM METOJaM T[IO3HAHWSA TMPU HW3YYCHHH BEIIECTB W
XUMHUYECKUX peakuuid, B GOPMHUPOBAHUN U PA3BUTUHU TO3HABATEIBHBIX YMEHUU U
UX TPUMEHEHUU B Yy4eOHO-IIO3HABATENbHOM M Y4EOHO-UCCIEN0BATEIbCKON
AESITeNPHOCTH, OCBOCHHM TPaBUI OE€30MacHOrO OOpalieHHsl C BEIECTBAMH B
MOBCETHEBHOM KU3HM.

[Ipy M3y4eHUM XMMHUHM HAa YPOBHE OCHOBHOI'O OOIIEro 0Opa30BaHMs BaKHOE
3Ha4YeHHE MPUOOPENTU TaKue IIeNd, KaK:

— (¢dopMUpOBaHHWE WHTEIUICKTYallbHO pPa3BUTOM JIMYHOCTH, TOTOBOHM K
caM000pa30BaHUIO, COTPYAHHUYECTBY, CAMOCTOSITEIIBHOMY MPHHITHIO PEIICHUH,
CIIOCOOHO# alanTUPOBATHCS K OBICTPO MEHSIOMIMMCS YCIOBUSM KHU3HU;

—  HalpaBJICHHOCTh OOYy4YeHHS Ha CHCTEMaTH4ecKoe MpuOoOIIeHUE
O0OyJaroUIMXcs K CaMOCTOSITEIbHON IMO3HABATEIBHON JEATEIHHOCTH, HAYYHBIM
MeTOoZlaM TIO3HaHUA, (HOPMHUPYIOIIUM MOTHBAIMIO M Pa3BUTHE CIOCOOHOCTEH K
XHMHWH;

— obecrnieyeHne ycloBUM, CIIOCOOCTBYIONINX MPUOOPETEHHUIO 00yUaroIUMUCS
OIbITa Pa3HOOOpPA3HOW NEATEIHHOCTH, MO3HAHUS M CaMOTIO3HAHUSA, KIHOYEBBIX
HaBBIKOB (KITFOUEBBIX KOMIIETCHIIHIA), UMEIONINX YHHBEPCATbHOE 3HAYCHUE ISt
Pa3IMYHBIX BUIOB JESATCIbHOCTH;

— (dopmupoBanue oOmEeH (QYHKIIMOHANTBHOW ©  €CTECTBEHHO-HAY4YHOM
rPaMOTHOCTH, B TOM UYHCJE YMEHUU OOBICHATH M OICHUBATH SIBJICHUSA
OKPYXAIOIEr0 MHpA, WCIOJIb3ysl 3HAHUS M OIBIT, MOJYyYEHHbIE NPH H3YUYCHUU
XUMHH, TPUMEHSATh HX MPU PEIIEHUU MpoOJeM B IOBCEIHEBHOW >XU3HU W
TPYJOBOM JIEATETLHOCTH,

— ¢opMmupoBaHHE Yy OOYYAIOIMIMXCA TyMAHUCTHYECKUX OTHOIICHHH,
NOHMMAHHUS [EHHOCTH XUMHUYECKUX 3HAHUM Ui BBIPAaOOTKH SKOJOTUYECKU
IeJIeCO00pa3HOr0 TOBEJEHUSI B OBITY M TPYIOBOW JESITEIBHOCTH B IIENSIX
COXPAaHEHUS CBOETO 3/I0POBbS M OKPYKAIOIIEH TPUPOTHON CPEIBL;

— pa3BUTHE MOTHUBAIMHM K OOYYEHHIO, CIOCOOHOCTEW K CaMOKOHTPOIIO H
CAMOBOCIIMTAHMIO HAa OCHOBE YCBOGHHsS  OOIIECUYEIOBEYECKHX LIEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY Mpo(uMiIsl U HANpaBICHHOCTH JaJbHEUIIETO
o0yJeHHUS.

OOmiee 4uCIO 4YacoB, OTBEAEHHBIX JUISI M3YYCHHS XUMHH Ha YpOBHE
OCHOBHOT'0 001Iero 00pa3zoBaHus, cocTaniseT 136 yacoB: B 8 kiacce — 68 gacoB (2
gaca B HeJlelo), B 9 kinacce — 68 yacoB (2 Jaca B HEJENIO).



COIAEPKXAHUE OBYYEHUA

8 KIIACC

IlepBoHayaabHbIe XUMHYECKHE TOHATHS

[Ipenmer xumuun. Poib XuMUK B KU3HU YelIOBEKA. XMMUSA B CUCTEME HayK.
Tena u BemecrBa. PuU3NYECKHE CBOWCTBA BEIIECTB. ATPEraTHOE COCTOSIHUE
BemiecTB. [loHsiTe 0 MeTogax MO3HAHUS B XMMHUHU. YHMCThIE BEIIECTBA U CMECH.
Crnioco0nI pa3aeneHust cMecei.

ATOMBI W MOJIEKYJIBl. XUMHYECKHE dJIeMEHThl. CHUMBOJBI XUMHYECKUX
aneMeHTOB. [IpocThie U CIIOKHBIE BEIIECTBA. ATOMHO-MOJIEKYJIIPHOE YUYECHUE.

Xumuueckas Qopmyna. BajleHTHOCTh aTOMOB XUMHYECKHX JJIEMEHTOB.
3aKkOH TIOCTOSIHCTBA cocTaBa BemiecTB. (OTHOCUTEIbHAs aTOMHas Macca.
OtHOocHuTENbHAS MOJIEKYJIsIpHAsg Macca. MaccoBas J10Ji1 XUMUYECKOTO 3JIEMEHTA B
COEJIMHECHUMU.

KonnuecTBo BemniectBa. Mosib. MosnsipHas macca. B3aumMocBsI3b KOJIMYECTBA,
Macchl W 4YHCIa CTPYKTYPHBIX €IMHHI] BemlecTBa. Pacu€tel mo dopmymnam
XUMHUYECKUX COSTUHECHUM.

dusnyecKkrue U XUMUUYECKHUE SBIICHHUS. XUMHUUECKash peakius U e€ MpPU3HAKHU.
3aKOH COXpaHEHHs MacChl BelIecTB. XuUMudeckue ypaBHeHus. Kiaccudukanus
XUMHYECKUX PEaKIHi (COeAMHEHMS, PA3I0KEHUs, 3aMEIICHHsI, OOMEHa).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XMMHUYECKOM IMOCYJI0H, MpaBuUiaMu paboThl B JabopaTopuu U
npuéMamMu oOpalleHus: ¢ J1ab0paTopHBIM 000pPYAOBAHUEM, W3YUEHUE U OMHMCAHUE
bU3MYECKUX CBOMCTB OO0Opa3lloB HEOPraHWYECKUX BEIISCTB, HAOJIOJICHHE
¢usnueckux (TUIaBICHUE BOCKA, TasHUE JbJa, pacTUpaHUE caxapa B CTYIIKE,
KUIIEHUE W KOHAEHCAlWs BOJbl) U XUMHYECKHX (FOpPEHHE CBEYH, MPOKAIMBAHUE
MEJTHON TIPOBOJIOKH, B3aUMOJICHCTBHE MeJla ¢ KUCJIOTOMN) sIBJICHUM, HAOII0IeHUE U
ONMCaHUE NPU3HAKOB IMPOTEKAHUS XMMHUYECKHX pEaKUUi (pa3ioKeHHe caxapa,
B3aMMOJICHCTBHE CEPHOM KHUCIOTHI C XJIOPUAOM Oapwuisi, pa3lioKeHHE THUIPOKCHIA
menu (II) mpu HarpeBaHuu, B3auMoJelCTBUE xKele3a ¢ pacTBopoM coiu meau (II),
W3y4deHHE CIOCOOOB pas3JeieHHsl CMeCcel: ¢ MOMOIIbI0 MarHuTa, (UIBTPOBAHUE,
BbITIApUBAHUE, AUCTHUIAIMSA, XpoMaTorpadusi, mpoBeeHNEe OYUCTKN TTOBAPEHHOU
coimv, HaOJIOJEHWE W  ONHWCAHWE  PE3YJIbTaTOB  TMPOBEJCHUS  OIBITA,
WJUTIOCTPUPYIOLIETO 3aKOH COXPAaHEHUST MACChl, CO3JAHHE MOJEJIEH MOJIEKYII
(1rapocTep>KHEBBIX ).

Ba:xHeiilue npeacTaBuTe 1M HCOPraHUYECKUX BelleCTB

Bo3nyx — cMech razoB. CoctaB Bo3ayxa. Kucnopoa — 3JeMEHT U MPOCTOE
BemiecTBo. HaxoxkaeHue Kuciopona B MNpupojae, (PU3MUECKUe U XUMHUYECKHE
cBoicTBa (peakuuu ropenus). Oxcunpl. [Ipumenenue kucinopona. CrocoOsl
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MOJIy4YeHUsT KHUCIIOpoJa B JlabopaTopud U MpombiiieHHOCTH. Kpyrosopot
KHciopoaa B mpupojie. O30H — aJioTporiHasi MoAU(UKAILIKS KUCTOPOa.

TeroBoll 3P(GEeKT XUMUYECKON pEeaKUuu, TEPMOXUMHUYECKUE YpaBHEHMS,
DK30- M JHAOTEPMHUUYECKHE pEaKIuu. TOIUIMBO: yrojib M METaH. 3arpsA3HCHHE
BO3/1yXa, yCUJICHUE TapHUKOBOTr0 3 dekTa, papylieHue 030HOBOTO CIIOS.

Bopopon — »memeHT M mpoctoe BemecTBO. Haxoxnenue Bomopona B
npupojsie, (Quznueckue W XUMHYECKHUE CBOMCTBA, MPUMEHEHHE, CIOCOOBI
nonyyeHus. Kuciorsl u comnu.

Monsipabiii  00b€M  ra3oB. Pacy€Thl 1O XUMHUYECKUM  YPaBHECHHSIM.

dusnyeckue cBoMcTBa BoAbl. Boma kak pactBoputelnb. PacTBOpEI.
HaceblllieHHbIE M HEHACHIIIEHHBIE PacTBOPhL. PacTBOPMMOCTH BEIIECTB B BOJE.
MaccoBast 10Jisl BELIECTBA B pacTBOPE. XUMHUUYECKUE CBOMCTBA BOJbl. OCHOBAHUSI.
Ponb pacTBOpOB B mpupojie U B KU3HU 4esnoBeka. KpyroBopoT Bojabl B MPUPO/IE.
3arpsi3HeHHEe NpUPOIHBIX BOJI. OXpaHa U OYMCTKA MIPUPOIHBIX BOJ.

Knaccuduxanus neopranumdeckux coeawHeHuid. Oxkcuabl. Knaccudukarus
OKCUJIOB:  cojieoOpasyromniue  (OCHOBHBIE, KHCIJIOTHbIE, amMdoOTepHbIe) W
HecosneoOpasymue. Homenknatypa oxcuyoB. Dusznueckue U XUMHUYECKHE
CBOMCTBa OKCUJIOB. [TonyueHnue okcuaoB.

OcHnoBanusi. Knaccudukanuss ocHOBaHMM: MENOYM U HEPACTBOPUMBIE
ocHoBaHusA. HomeHknaTypa ocHoBaHui. PU3MUECKHE W XMMHUYECKHE CBOWMCTBA
ocHoBaHui. [lonydyeHre oCHOBaHUM.

Kucnotsl. Knaccuduxamus xkucnor. Homenknatypa kucnoT. dusznueckue u
XUMHYECKHE CBOMCTBAa KUCHOT. Psan axktuBHoctu meramnoB H. H. bekerosa.
[Tomyuenue KUCIOT.

Conu. Homenkiarypa cosneil. @U3MUECKUEe U XUMUYECKUE CBOWMCTBA COJIEH.
[Tomyuenue coeit.

I'eneTnyeckas cBA3b MEXKIY KiIacCaMU HEOPTAaHUYECKUX COCTMHEHUH.

Xumuueckuii IKCcnepumenm:

KA4ECTBEHHOE ONPEAEICHUE COJIEPKAHUS KUCIOPOIa B BO3AYyXE, MOJYyYEHHUE,
coOupaHue, pacno3HaBaHWE H U3Y4YCHHE CBOWCTB KHCJIOpOJaa, HabI0/IeHne
B3aUMOJCHCTBUSL BEIIECTB C KHUCJIOPOJOM M YCJIOBUS BO3HHUKHOBEHUS U
MpeKpanieHus ropeHus (mokapa), O3HAKOMJICHHE C o0Opa3llaMHd OKCHJIOB U
OMMCaHUWE HUX CBOWCTB, MOJydeHUE, COOMpAaHHE, PACMIO3HABAHME U HU3YUYCHHUE
CBOWCTB BOAOpoOJia (TOpeHue), B3aumojeicTBue Bojoposaa ¢ okcuaoM menu (II)
(BO3MOXHO HCIOJIB30BAaHUE BUIACOMATEPHAJIOB), HAOIIOACHUE OOPA3I[OB BEIIECTB
KOJIM4YecTBOM 1 MOJb, HCCIIeIOBaHHE OCOOEHHOCTEH pPAacTBOPEHHUS BEUIECTB C
pPa3IMYHOM PACTBOPUMOCTBIO, MPUTOTOBIIEHUE PACTBOPOB C ONPEACIEHHOU
MAaCCOBOM JI0JIE PaCTBOPEHHOTO BEIIECTBA, B3aWMMOJECHCTBHE BOJBI C METAJIAMHU
(HaTpueMm M Kanbl[ueM) (BO3MOKHO HMCIOJIb30BAaHUE BUACOMATEPHUAJIOB),
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UCClieIOBaHUE O00pa3lOB HEOPraHWYECKUX BEIIECTB PA3JIMYHBIX KJIACCOB,
HaOJI0/ICHNEe U3MEHEHUs OKPACKUW MHAMKATOPOB B PACTBOpaxX KUCIOT U IIEIOUEH,
u3ydeHue B3ammojericTBus okcuaa meaw (l1) ¢ pacTBopoM cepHOM KHCIIOTHI,
KUCJIOT C MeETAJUIaMH, pPEakUud HEUTpalu3ally, IOJYYEHUE HEepPaCTBOPUMBIX
OCHOBAaHMH, BBITECHCHHWE OJHOTO METaljla APYTMM U3 pacTBOpa COJU, PEIICHUE
AKCIIEPUMEHTAJIBHBIX 3a/lad 10 Teme «Baxkuelmmne Kiaccbl HEOPraHUYECKUX
COCIMHECHUI.

IHepuoanuecknit 3axkoH u Ilepumoaumyeckas cucTeMa XMMHYECKHX
ieMmenToB JI. WU. MenneneeBa. CtpoeHne aroMoB. XUMHYECKas CBS3b.
OKHuCIUTENBHO-BOCCTAHOBUTE/IbHBIE PEaKIUU

[lepBble TOMBITKK KiIacCU(PUKAIIMM XUMHYECKUX dJeMeHToB. [loHsTHe o
IPYIINax CXOJHBIX DJJIEMEHTOB (IIEJIOYHBIE U IEJIOYHO3EMENIbHbIE METAJLIbI,
rajioreHbl, UHEPTHBIE Ta3bl). DIEMEHTHI, KOTOpbIe 00pa3yroT aMm(pOTEPHBIC OKCHIbI
U TUJPOKCUIBI.

[Tepuonnueckuii 3akoH. Ilepuoauueckasi cucteMa XMMUYECKUX JIEMEHTOB /l.
N.  MenneneeBa.  KoporkonepuonHas W JJIMHHONEPUOJHAs dbopmbl
[Tepuonuueckoit cucreMbl xumuueckux 3yeMeHToB J[. M. Menaeneesa. [lepuoast
u rpynmbl. OU3MYECKU CMBICT TMOPAAKOBOTO HOMEpa, HOMEPOB MEpuoAa M
TPYIIIBI JIEMEHTA.

Crpoenue atomoB. CoctaB aTOMHBIX sifep. M3otonbl. Dnexktponsl. CTpoeHue
ANEKTPOHHBIX  000Jouek aToMoB  mepBbiXx 20 XMMHUYECKUX  DIIEMEHTOB
[Tepuognueckoit cucremnl JI. M. MenpaeneeBa. XapakTepUCTUKAa XUMHYECKOTO
3JIEMEHTA 110 ero noJioxeHuto B Ilepuonnueckon cucreme /. 1. Menneneesa.

3aKOHOMEPHOCTH HW3MEHEHHUSl pajnyca aTOMOB XUMHUYECKUX JJIEMEHTOB,
METAUINYECKUX U HEMETAJIMYECKUX CBOMCTB IO TPYIIIaM U IEPUOJAM.

3nauenue Ilepuoauueckoro 3akoHa u [leproanueckoi CUCTEMbl XMMUYECKUX
BJIEMEHTOB U Pa3BUTUA Hayku W npakTuku. [[. . MenaeneeB — y4y€HbI U
rpaXkJ1aHUH.

Xumuueckass cBs3b. KoBaneHTHast (MmoJsipHas W HEMOJISIpHAs) CBS3b.
DIEKTPOOTPUIATENBHOCTh XUMUYECKUX 3JIEMEHTOB. VIOHHAs CBS3b.

Crenenp  okucieHusi. OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIE  PEAKIIMH.
[Iporniecchl okucneHus: 1 BoccTaHOBIEHUs. OKUCIUTENN U BOCCTAHOBUTEIIH.

Xumuueckuii IKCnepumenm:

U3y4YeHHE OO0pa3IlOB BEMIECTB METAJUIOB M HEMETAIJIOB, B3aUMOJCHCTBUE
TUAPOKCHIA [MHKA C PACTBOPAaMHM KHUCJIOT M UIEJIOYEH, IMPOBEAECHUE ONBITOB,
WUTIOCTPUPYIOIIUX  MPUMEPHI  OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  PEAaKLMI
(ropenue, peakiuu pa3aoKeHUs, COSTUHEHHUS ).

Mexcnpeomemmunle cea3u



Peanuzanusa MeXnpeIMETHBIX CBs3eM MpU HM3ydYeHUM XHMHUU B 8 Kjacce
OCYIIECTBIISIETCS. YE€pe3 HUCIOJIb30BAHUE KaK OOIIUX €CTECTBEHHO-HAYUYHBIX
MOHATUM, TaK U TOHSATHMH, SBJISIOIIMXCS CUCTEMHBIMU JIJI1 OTIEJIBHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOTO LIUKJIA.

OO61ue ecTeCTBEHHO-HAYUYHbIE TOHATHUS: HAy4YHBIM (pakT, rumoresa, Teopus,
3aKOH, aHaJu3, CHUHTE3, Kilaccuukamus, TMNePUOJUIHOCTh, HAOIIOJICHHUE,
AKCIIEPUMEHT, MOJICJIMPOBAHUE, UBMEPEHUE, MOJIENb, IBIICHUE.

®dusuka: Marepusi, aTroM, OJJIEKTPOH, MPOTOH, HEUTPOH, HOH, HYKIH],
W30TOIbl, PAJIMOAKTUBHOCTb, MOJIEKYJIA, JJIEKTPUUECKUN 3apsiji, BEIIECTBO, TEJO,
00bEM, arperaTHOE€ COCTOSIHUE BEIECTBA, a3, (PM3MYECKUE BEIIUYUHBI, €IUHUIIBI
U3MEPEHHUs, KOCMOC, IUIAHETHhI, 3BE3/1b1, CONHIIE.

buonorus: potocunTes, npixanue, ouocdepa.

I'eorpadusi: atmocdepa, ruapochepa, MUHEpaNbl, TOPHbIE TOPOBI,
MOJIE3HBIE UCKOTIAEMbI€, TOTUIMBO, BOJIHBIE PECYPCHI.

9 KJIACC

BemecTBO 1 XUMHUYECKasi peaKkIus

[Tepuonnueckuii 3akoH. [lepuoauueckasl CUCTEMAa XUMUYECKUX 3JIEMEHTOB [].
N. MenneneeBa. CtpoeHue aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHHH CBOMCTB
XUMUYECKUX D3JIEMEHTOB IMEPBBIX TPEX TNEPUOMAOB, Kajus, KalblUusi M UX
COEIMHEHUII B COOTBETCTBUM C MOJOXKEHHEM »ieMeHToB B Ilepuommueckoi
CUCTEME U CTPOEHHUEM UX aTOMOB.

CrpoeHue BellecTBa: BHJIBI XMMHUYECKOW CBSI3H. THIBl KPUCTAIIMYECKHUX
PEETOK, 3aBUCHUMOCTh CBOMCTB BEIIECTBA OT TUIA KPUCTAJUIMYECKON PEIIETKU U
BUJIa XUMHUYECKOM CBS3H.

Knaccudukainus 1 HOMEHKIATypa HEOPTraHUYECKUX BEHIECTB. XUMHUYECKHUE
CBOMCTBAa BEIIECTB, OTHOCAIIMXCS K PAa3JIMYHBIM KJacCaM HEOPraHUYECKHUX
COEIMHEHUI, TEHETUYECKas CBSI3b HEOPTaHUYECKUX BEIIECTB.

Knaccudukaius XuMU4ecKUX peakiiuii Mo pa3IuyHbIM MPU3HAKaM (IO YUCTY
M COCTaBy Yy4YaCTBYIOIIMX B PEaKIMU BEIIECTB, MO TeIIoBoMy 3(ddekry, 1o
M3MECHEHHIO CTETICHEW OKMCIICHUS XMMHYECKUX JJIEMEHTOB, IO OOPaTHUMOCTH, TIO
YYaCTHUIO KaTajau3aTopa). JK30- U 3HAOTEPMHUUYECKUE PEAKIUU, TEPMOXUMUUYECKHE
YpaBHEHHS.

[lonsiTue o ckopoct xuMHueckoil peakuuu. [loHsiTHe 00 0OpaTUMBIX U
HEOOpaTUMBIX XHUMHYECKUX peaknusx. [IoHSTHe 0 TOMOTEHHBIX M TeTEePOrE€HHBIX
peakuusx. llonstue o karanmse. [losiTne 0 xumMuueckom paBHOBecHH. PaKTOPHI,
BIIMSIIOIIME HA CKOPOCTh XMMHMYECKOW PEaKUUH W IIOJIOKEHHE XHWMHUYECKOTO
pPaBHOBECHSL.

OKHUCIUTENIbHO-BOCCTAHOBUTENbHBIE  PEaKIUU,  AJIEKTPOHHBIM  OasiaHc
OKHCJIMTENIbHO-BOCCTAHOBUTENBbHON peakuuu. CocTaBieHHE ypaBHEHUH

8



OKHCJIUTENIbHO-BOCCTAHOBUTEIBHBIX  PEAKUUMA C  HCHOJIB30BAaHUEM  METOJa
AIIEKTPOHHOTO OajaHca.

Teopust JIEKTPOIUTHUECKON JUCCOUMALINN. DIEKTPOIUTHI U HEANEKTPOJIUTHI.
Katnonsl, annonsl. MexaHu3Mm JUCCOLMALIMM BEUIECTB C Pa3IUYHBIMU BUJIAMU
xumuyeckoi cBsizu. CreneHs aucconuanuu. CuiabHbIe U Cadble SJEKTPOJIUTHI.

Peakiiuu nonnoro oOMeHa. Y cioBusi MPOTEKaHUS peakiuii HOHHOTO OOMEHa,
IIOJIHBIE M COKpall€HHbIE HWOHHBIE YypaBHEHUs peakuuid. CBONCTBA KHCIIOT,
OCHOBaHMW M COJE€Hd B CBETe MNPEJCTAaBICHUNA 00  DIIEKTPOIUTHUYECKOU
nucconanuu. KauecTBeHHbIE peakiuy Ha HOHbI. [loHsITHE O THIpOIN3€E CONEei.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHME C MOJEJISIMU KPUCTALIMYECKUX PEIIETOK HEOPraHMYECKUX
BEI[ECTB — METAIOB M HEMeTauioB (Tpadura W anMasa), CI0KHBIX BEIIECTB
(xmopuma HaTpUsl), UCCIEIOBAHHE 3aBUCUMOCTH CKOPOCTH XHMHUYECKOW peakiuu
OT BO3JEHUCTBHUS pPa3IUYHBIX (PAKTOPOB, HCCIEIOBAHUE AIICKTPONPOBOTHOCTHU
pacTBOpOB BENIECTB, IMpollecca AUCCOLMAIMUA KHUCJIOT, WIEI04Yed U cojeu
(BO3MOXKHO  WCIOJIb30BAaHHE BHUJEO MATEpHUAJIOB), IPOBEJCHUE  OIBITOB,
WUTIOCTPUPYIOIIUX ~ TPU3HAKK  TMPOTEKAHUsS  peakluii  HMOHHOro  OOMEHa
(oOpazoBaHme ocanaka, BbIICICHHE Ta3za, oOpa3oBaHUE BOJIbI), OIBITOB,
WUIIOCTPUPYIOIIMX ~ [IPUMEPBl  OKUCIUTEIBHO-BOCCTAHOBUTENIBHBIX  PEAKLUN
(ropeHue, peakiuu pasIoKEHHs, COCUHEHHs), PACTIO3HABAHUE HEOPTaHUYECKUX
BCIIECTB C IIOMOIIBI0 KA4YECTBEHHBIX pEaKIUi HAa HOHBL, pELICHUE
JKCIIEpUMEHTAJIbHBIX 3aa4.

Hemerasyibl 1 MX COeIMHEHUA

OO6mast xapakTepucTuka ranoreHoB. (OCOOCHHOCTH CTPOCHHS aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHne u (Qu3nyeckre CBOWCTBA MPOCTHIX
BEIIECTB — TaJIOTeHOB. XWMHYECKHE CBOWCTBA Ha TMpHUMEpe  XJopa
(B3auMoOZEICTBUE C METaJUIaMH, HEMETajulaMH, UIeJI0o4aMu). XIIOPOBOJOPO/I.
CongHass KUCIIOTa, XMMHYECKHE CBOMCTBA, MOJyYeHHE, NpuUMeHeHue. JlelicTBue
XJIOpa M XJIOPOBOJOPOJA HAa OpPraHu3M 4esoBeKa. BaxHeWmine XJIOopuabl U UX
HaXO0XJCHHUE B PUPOLE.

OO6mrast xapakrtepuctuka anemMeHToB VIA-rpynmbel. OCOOCHHOCTH CTPOCHHS
aTOMOB, XapaKTepHble cTerneHu okucieHus. CTpoeHune u (pu3myecKkue CBOMCTBA
MPOCTHIX BEMIECTB — KUCIOPO/Ia U CePbl. AJUIOTPOITHBIE MOAU(DUKAIINH KUCIOPOIa
U cepbl. XUMHUYECKHE CBOWMCTBa cephl. CepoBOMOPO, CTpOCHUE, (PU3HUECKHE U
XUMUYecKre cBorcTBa. OKCHIBI CEepPbl KaK MPEACTABUTEIN KHCIOTHBIX OKCHIOB.
Cepnass xucnora, (U3MYECKHE © XHMHYECKHE CBOWCTBa (oOmume  Kak
MPEACTaBUTENS Kjacca KHUCJIOT H cruerupuyeckne). XUMHYECKHUE PEaKIIHH,
JeXalme B OCHOBE IMPOMBIILUIEHHOIO CHOco0a MOJYy4YeHUsI CEPHOM KHUCIIOTHI.
[Ipumenenune cepHoit KUCHOTHL. COJIM CEPHOM KUCIIOThI, KAUECTBEHHAs PEaKIMs Ha
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cynbdar-uoH. HaxoxaeHnue cepsl U €€ COEIUHEHHM B TMpuUpoje. XUMHYECKOE
3arps3HEHUE OKPYXKAIOIIeH Cpellbl COCAMHEHUSMH Cepbl (KUCIOTHBIE O],
3arpsi3HEHHUE BO3/1yXa U BOJOEMOB), CIIOCOOBI €ro MPEeAOTBPAILCHUS.

OO6mast xapakTepucTuka 371eMeHTOB VA-rpynnbl. OCOOEHHOCTH CTPOEHUs
aTOMOB, XapaKTEpHbIE CTENEHH OKHUCIEHHUS. A30T, pacHpOCTpPaHEHHUE B MPHUPO/IE,
dbuznUeckue U XuMU4Yeckue cBoicTBa. KpyroBopoT azora B mpupoje. AMMHUAK, €ro
dbu3nUecKue U XUMHUUYECKUE CBOMCTBA, MoJlyueHue u nmpumenenue. Coiu aMMOHUS,
ux (pu3nYecKue U XUMHUYECKUE CBOMCTBa, MpuMeHeHue. KauecTBeHHas peakius Ha
MOHBI aMMOHMS. A30THas KHUCJIOTa, € ToyiydyeHue, (PU3NYecKrue U XUMHUUYECKHe
cBoiicTBa (0OlIME Kak MpEACTaBUTENS Kiacca KHUCIOT U creuuduueckue).
Hcnonw3oBanne HUTPATOB W COJICM aMMOHHUSI B KadyeCTBE MHUHEPAJIbHBIX
ynoopeHuii. XMMUYECKOe 3arpsi3HEHHE OKPYXaIolel cpe/ibl COeAMHEHUSIMU a30Ta
(KUCOTHBIE JOXAM, 3arpsA3HEHHe BO3AyXa, MOYBbl M BoJoEMOB). Docdop,
ajutoTporHbie Moaudukanuu ¢Gocdopa, GUMIECKHME U XUMUUYECKHE CBOWCTRBA.
Oxkcua docdopa (V) u pochopHas kuciora, pu3NIeCKue U XUMUIESCKUE CBOMCTRA,
nonydyenue. Mcnonb3zoBanue pochartoB B kauecTBe MUHEPATBHBIX yIO0OPEHUI.

O6mas xapakrepuctuka aneMeHToB [VA-rpynmnbel. OCoOOEHHOCTH CTPOCHHS
aTOMOB,  XapaKTepHbIE  CTENEHH  OKHUCICHHUSA.  YTJEpoJ,  aJUIOTPOIHbIC
MoIU(UKALMK, PACHPOCTPAaHEHHE B TpHUpPoAE, (PU3NYECKUE U XUMHUYECKHE
cBoiicTBa. Ancop6uusi. KpyroBopor yriepoaa B npupoje. OKCuabl yriaepojaa, ux
¢usznueckre W XUMHUYECKHE CBOWMCTBA, JEWCTBHE HA J>KHUBBIE OpPraHU3MBI,
MOJIyYeHHE W TpPUMEHEHHUE. DKOJOTHYECKHE TMPOOJIEMBbI, CBSI3aHHBIE C OKCHIOM
yriiepoaa (IV), rumore3a r00anbHOTO TMOTEIUICHUS KJIMMAarTa, MMapHUKOBBIHM
addekr. YronpHas KuciaoTa U €€ cor, uX (Pu3nuecKue U XMMHUECKUE CBOMCTRBA,
nojlyueHue W mnpuMeHenue. KadecTBeHHass peakinuss Ha KapOOHAT-HOHBI.
Hcnonb3oBanue kapOOHATOB B OBITY, MEIUIIMHE, TMPOMBIIIJICHHOCTH U CEIHCKOM
XO35MCTBE.

[lepBoHauanbHbIE MOHATUS 00 OPraHUYECKHUX BEIIECTBAX KAK O COCTMHEHUSIX
yriepoaa (MeTaH, 3TaH, STUJIEH, alleTUICH, 3TAHOJ, MIUIEPUH, YKCYCHAs KUCIOTA).
[IpupoaHbie HMCTOYHUKHA YTIIEBOJOPOAOB (Yrojib, MPUPOJHBIA Ta3, HEPTH),
MPOAYKTHl WX mepepaboTku (O€H3WH), UX POJIb B OBITY M MPOMBIIICHHOCTH.
[lonsiTe 0 OMONIOTMYECKHN BaXKHBIX BELIECTBAX: XKUpaX, OelKax, yriieBoaax — U Ux
poiii B OKM3HM 4eloBeKa. MarepuaibHOE €JUHCTBO OPraHUYecKUX U
HEOPraHUYECKUX COCTMHEHU.

KpemHunii, ero ¢usmueckne W XHUMHYECKHE CBOWCTBA, TMONYy4YECHUE U
npuMenenne. CoeauHeHus KpemHHUsi B mpupoge. OOmue mnpeicTaBieHUs 00
okcuge kpemuus (IV) m xpemuueBoit kuciore. CUIUKaThl, UX HCIOJb30BAHHUE B
OBITY, B MPOMBIIUICHHOCTH. BakHeilllre CTpoUTeNbHbIE MaTepHabl: KepaMuKa,
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CTEKJIO, LIEMEHT, OeToH, *kene300eToH. [IpobdreMbl 0e30mMacHOTr0 HMCMHOJIb30BaHUS
CTPOUTENIbHBIX MATEPUAJIOB B MIOBCEAHEBHOM KU3HMU.

Xumuueckuit IKCnepumenm:

M3yueHHUe 00pa3ll0B HEOPraHMYECKUX BEIIECTB, CBOMCTB COJITHOW KHUCJIOTHI,
MPOBEJICHNE KAYECTBEHHBIX PEaKIMi Ha XJOPUI-UOHBI U HAOIIOJEHUE MPU3HAKOB
WX TPOTEKaHWs, OMBITHL, OTpa)xarmue (HU3NYECKUe U XUMHYECKHE CBOMCTBA
raJjloreHOB M HX COEIUHEHHHN (BO3MOXXHO HCIIOJIb30BaHUE BHUIECOMATEPUATIOR),
O3HAaKOMJICHHME ¢ oOpa3naMu XJOPUIOB (TajJOreHHUJIOB), O3HAKOMJICHUE C
oOpasmamMmu  ceppl W €€  CcoeAMHEHUSIMH  (BO3MOXKHO  KCIIOJIb30BaHHE
BUJIeOMAaTepraaoB), HaOIIOACHUE Mpollecca OOYIIIMBAHUS caxapa IoJ| JIeUCTBUEM
KOHIICHTPUPOBAHHOM CEpPHOM  KHUCJIOTHI, M3YYCHHUE XUMHUYECKUX CBOMWCTB
pa30aBICHHON CepHOM KUCIIOTHI, MPOBEJICHUE KaUeCTBEHHON peakiuu Ha Cyib(at-
MOH W HaOJIOJIeHHE TpHU3HaKa €€ MPOTEKaHWs, O3HAKOMJIEHHE C (PU3HMUYECKUMHU
cBoiicTBamMu azora, ¢ochopa W HX COCIUHEHUH (BO3MOXKHO HCIOJIb30BAHUE
BUJIEOMATEepUajoB), oOpa3iaMu a30THBIX U (HOChHOPHBIX YIAOOpPEHUH, MOTyUYeHue,
coObupaHue, paclo3HaBaHWE U HW3YYCHHUE CBOWCTB aMMHaka, TIPOBEJICHHE
KaueCTBEHHBIX PEaKIMi Ha MOH aMMOHMs U (ocdaT-uoH M U3ydeHUEe MPU3HAKOB
WX TPOTEKaHUs, B3aUMOJICUCTBUE KOHIIEHTPUPOBAHHON a30THOM KUCIIOTHI C MEABIO
(BO3MOXHO UCIIOJIb30BaHUE BUJIEOMATEPHUAIIOB), U3y4YeHUe Mozenen
KPUCTANTMYECKUX PEIIETOK anmasza, rpadura, dymwiepeHa, O3HAKOMIICHHE C
IPOIIECCOM  aJCOPOIIMM  PAaCTBOPEHHBIX BEIIECTB AKTUBHUPOBAHHBIM YIIIEM W
YCTPOMCTBOM MPOTUBOTras3a, MojyuyeHue, coOMpaHue, paclo3HaBaHUE M H3yUEHUE
CBOMCTB YIJIEKHCIIOT'O ra3a, IpOBEJCHNE KauyeCTBEHHBIX peakluii Ha KapOoHaAT M
CWIMKAT-UOHBl W H3YYEHHE NPU3HAKOB MX MPOTEKAHUS, O3HAKOMIICHHUE C
OPOIYKIHUEN CUIMKATHOM MPOMBIIIJIEHHOCTH, PEIIEHUE HSKCIEPUMEHTAIbHBIX
3a71a4 o TeMe «BakHelIe HeMeTauIbl 1 UX COSIUHEHUS.

MeTaujibl 1 MX COeTUHEHUS

OO6mast XxapakTepUCTHKAa XUMHUYECKUX JIEMEHTOB — METAJJIOB HA OCHOBaHUU
ux nosioxeHuss B llepuognueckoin cucreme xumuueckux asnemMeHtoB J[. W
MenpneneeBa u cTpoeHus: aToMOB. CTpoeHHe MeTaioB. MeTamindeckas CBsI3b U
METAJUIMYECKasi ~ KpUCTa/UIMuecKas  pemeéTka.  DIEKTPOXUMUYECKUU  psif
HaTpsHDKeHUH MeTaioB. OU3NYecKue U XUMUYECKHe CBOMCTBA MeTaioB. O0miue
crocoObl TonyyeHus MeTauioB. [IOHSATHE O KOPpPO3UHM METAJNIOB, OCHOBHbIC
crocoObl 3aluThl UX OT Koppo3uu. CmiiaBbl (CTajb, YYryH, IIOPaTFOMUHUMA,
OpoH32a) ¥ UX MPUMEHEHUE B OBITY M TIPOMBIILIICHHOCTH.

[Ileounble MeTauibl: MoJIOKeHUE B [lepruoanyeckoil cucreMe XMMUYECKHUX
snemeHntoB JI. M. MenaeneeBa, CTpOCHHME MX aTOMOB, HaXxOXJICHUE B MPUPOJE.
dusnueckue U XUMUYECKHE CBOMCTBA (Ha mpumepe HaTpusi U Kanus). OKCUabl U
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TUAPOKCHUABI HATpusd MW Kanus. lIpuMeHeHuWe WIEIOYHBIX METAI0OB MW UX
COCIMHECHUM.

IllenouyHO3EMENBHBIE METAIBI MAarHUM M KaJdbIUM: IIOJOKECHHE B
Ilepuonnueckon cucrteMe xumudeckux sneMmeHToB 1. 1. MenneneeBa, ctpoeHue
MX aTOMOB, HaX0XJI€HUE B IIpupojae. PU3NUECKUE U XUMUYECKHUE CBOMCTBA MATHUS
u Kanblus. Baxueilmue coequHeHHs KaublUs (OKCHI, TUIPOKCUI, COJIH).
XKécTkocTh BOABI U CIIOCOOBI €€ yCTpaHEHUSI.

ANOMUHMEI: TIOJIO)KEHUE B [lepnoanueckoi CUCTEME XUMUYECKUX AJIEMEHTOB
J. . MenneneeBa, CTpoeHME aroma, HaxoxkieHHe B Ipupone. dusnueckue u
XUMUYECKHE CBOMCTBA altOMUHMSI. AM(OTEpHBIE CBOWCTBA OKCUJA U THUAPOKCHUIA
AJTIOMUHUSL.

Kenezo: nonoxenue B llepuoguueckoil cucremMme XMMHUYECKUX JEMEHTOB /1.
. MengeneeBa, CTpOE€HHE aToOMa, HaxoXkiaeHue B mpupoae. dusznueckue u
XUMHUYECKHE CBOMCTBA kee3a. OKCHUbl, THIPOKCUIBI U conu xene3a (I1) u xeneza
(1), ux coctaB, CBOWCTBA U MOJyYEHHE.

Xumuueckuii IKcnepumenm:

O3HAaKOMJICHHE ¢ oO0pasllaMd METaJUIOB M CIJIaBOB, HX (U3UYECKUMU
CBOMCTBaMH, U3Y4YEHHUE  PE3YyJbTaTOB  KOPPO3UM  METAIOB  (BO3MOXKHO
UCIIOJIb30BaHUE BHJIEOMATEPHUATIOB), OCOOCHHOCTEH B3aUMOJICHCTBUS OKCHJA
KaJIbLIUSI ¥ HATpusi € BOJOM (BO3MOYKHO HCHOJBb30BAaHUE BHUACOMATEPHUAIIOB),
UCCIIEIOBAaHNE CBOMCTB KECTKOM BOJBI, IIpOLECCA TOPEHUS XKeje3a B KUCIOPOJE
(BOBMOXHO  HCIIOJB30BAaHHWE  BHUJAEOMATEpPUAJTIOB), TMPU3HAKOB  MPOTEKAHUS
KAUYECTBEHHBIX PEaKLM HA WOHBI: MAarHus, KaJblLUs, aJIIOMUHUS, LIUHKA, XKeje3a
(I u xenesa (III), meau (II), HaGmrOMEHNE ¥ OIKCAHKME MPOLIECCOB OKPAIIMBAHHUS
IUIJAaMEHU MOHAMHU HATpUsl, Kalusd U Kaiblus (BO3MOXHO HCIIOJIb30BaHUE
BUJICOMATEPHUAJIOB), UCCieIoBaHne aM(pOTEPHBIX CBOWCTB T'MAPOKCHUAA ATIOMUHUS
Y TUIPOKCHUA LIMHKA, PEIIEHNUE YKCIEPUMEHTAIBHBIX 3a7a4 110 Teme «Baxueimue
METAJUIBI U UX COCIUHEHUSI.

XuMHSA ¥ OKpY KaOUIas cpeaa

BemecTtBa m Marepuanbl B MOBCEIHEBHOW JXW3HM 4YeJioBeKa. besomacHoe
MCIIOJIb30BaHUE BEIIECTB U XMMHYECKUX peakinuii B ObiTy. IlepBast momomp mpu
XUMHUYECKHX 0KOrax U OTPABJICHUSX.

XUMHUYECKOE 3arpsA3HEHHUE OKpYKarouleh cpenbl (TpeaesibHas JOMyCcTHMast
KOHIIeHTpanus BeulecTs, aanee — [IJIK). Ponb xuMun B pelieHH 3K0I0TUYECKUX
mpooIeMm.

Xumuueckuit IKCnepumMeHm:

U3y4YeHHE O0pa3Ill0oB MaTepUaNOB (CTEKIJIO, CIUIABBI METAJJIOB, TOJUMEPHBIC
MaTepualbl).

Mexcnpeomemmunle cea3u
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Peanuzammst MeXNpeaMETHBIX CBsS3€H NpU W3YYCHHMHM XUMHH B 9 Kiacce
OCYILIECTBJISIETCSI 4Yepe3 HCIMOJb30BaHWE KakK OOMIMX €CTeCTBEHHO-HAYYHBIX
MOHATHH, TaK W TOHATHUH, SBISIOMUXCS CUCTEMHBIMU IS OTACIBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOTO IHKIIA.

OOmme ecTeCTBEHHO-HAYUYHBIC IMOHSATHS: HAyYHBIH (DakT, ruUmoTe3a, 3aKoH,
TEOpHWs, aHalu3, CHHTE3, KilacCUpUKANWsI, TEPHOIUIHOCTh, HAOIIOACHUE,
DKCIIEPUMEHT, MOJICIIMPOBAHNE, H3MEPEHUE, MOJCINb, SBICHHE, MapPHUKOBBINA
a3 eKT, TeXHONOTHS, MaTEPUAIIBIL.

dusnka: matepus, aToM, DJJCKTPOH, IPOTOH, HEHUTPOH, WOH, HYKIH]I,
W30TOIBI, PaJMOAKTUBHOCTh, MOJICKYJIA, DSJCKTPUYCCKUN 3apsiji, MPOBOJIHHKH,
MOJIYTIPOBOJAHUKH, JTUANCKTPUKH, (POTOIJIEMEHT, BEHIECTBO, TeEJNO, OOBEM,
arperaTHoe COCTOSIHHE BEIIECTBa, ra3, pacTBOP, PACTBOPUMOCTb, KPUCTAIITUIECKAS
peméTka, CruiaBbl, (U3MYECKHE BEIMYUHBI, SIUHUIIBI H3MEPEHHUS, KOCMHYECKOE
POCTPAHCTBO, IJIAHETHI, 3BE3/1b1, COJHIIE.

buonorus: dorocunTes, apIxaHue, Ouocdepa, dKOCHCTEMa, MHHEpaIbHBIC
yJI0OpEHHUSI, MUKPO3JIEMEHTBI, MAKPOAJIEMEHTHI, TUTATCIIbHBIC BEIICCTBA.

I'eorpadus: armocdepa, rumpocdhepa, MHUHEpPATbl, TOPHBIE  TOPOIHI,
MOJIC3HBIC NCKOITaeMbIe, TOTUIUBO, BOIHBIC PECYPCHI.
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IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHHSA IIPOI'PAMMBLI 110
XUMHNHAN HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JINYHOCTHBIE PE3YJIbTATBI

JIn4HOCTHBIE pPE3yJbTaThl OCBOCHHUS MPOrpaMMbl OCHOBHOTO  OOIIEro
o0pa3oBaHus JOCTUTAlOTCS B X0J€ OOYy4YeHUS XHMHHM B €JUHCTBE Yy4eOHOU Hu
BOCIUTATEIBHON NEATEIBHOCTH B COOTBETCTBUM C TPAJUIIMOHHBIMU POCCHUICKUMHU
COLMOKYJIbTYPHBIMU M JyXOBHO-HPAaBCTBEHHBIMU IIEHHOCTSIMHM, MPUHITHIMU B
oOlllecTBE TMpaBWJIAaMH M HOPMaMU TIOBEJEHUS U CHOCOOCTBYIOT MpoIeccam
CaMOITO3HAHMS, CAMOPA3BUTHUS U COLIMAIU3AIINH O0YyJaIOITUXCSI.

JInuHOCTHBIE  pe3yibTaThl  OTPAXKAIOT  TOTOBHOCTH  OOYYaromMXcs
PYKOBOJICTBOBATbCSI CHUCTEMOW MO3WTHBHBIX IIEHHOCTHBIX OpPUEHTAMA U
pacuIMpeHue OMbITa JESITEILHOCTH HA €€ OCHOBE, B TOM YHCJIE B YACTH:

1) naTpHOTHYECKOr0 BOCITUTAHMS

LIEHHOCTHOTO OTHOUIEHUSI K OTE€UECTBEHHOMY KYJBbTYPHOMY, HCTOPUUECKOMY
U HAy4YHOMY HACJICAWIO0, TOHUMAaHUS 3HAYEHHUS XMMHUYECKONM HAyKh B JKU3HU
COBPEMEHHOI'0 OOIIECTBA, CIIOCOOHOCTH BIAJIETh JIOCTOBEPHOW HMH(pOpMALUE O
MEPEIOBbIX JOCTHKEHUAX M OTKPBITHUSAX MHUPOBOM W OTEUECTBEHHON XUMMH,
3aMHTEPECOBAHHOCTH B HAYUHBIX 3HAHUIX 00 YCTPOHUCTBE MHpa U 0OIECTBA;

2) rpaIaHCKOr0 BOCITUTAHMSA:

NPEACTaBICHUS O COLUMAJIbHBIX HOPMax M IMpaBUJaX MEXINYHOCTHBIX
OTHOIICHUH B KOJUIEKTUBE, KOMMYHHKATUBHONW KOMIIETEHTHOCTH B OOIIECTBEHHO
MOJIE3HOM,  y4eOHOHMCCIENOBATEIbCKOM, TBOPYECKOM W APYrHX  BHJAAX
JESTENBHOCTH, TOTOBHOCTH K Pa3HOOOpA3HOW COBMECTHOM JEATEIHHOCTU TpHU
BBIMIOJTHEHUU YYEOHBIX, TIO3HABATEIbHBIX 3a/lay, BBIMOJHEHUH XUMUYECKUX
HKCIIEPUMEHTOB, CO3/JaHUU YUYEOHBIX MPOEKTOB, CTPEMJICHHS K B3aMMOIIOHUMAHUIO
M B3aUMOIIOMOINM B TIpollecce OTOW y4eOHOM NeITeNbHOCTH, TOTOBHOCTH
OLICHUBAaThb CBOE TMOBEJEHHWE M TMOCTYIIKM CBOMX TOBAapHIIEl C MMO3ULUHU
HPABCTBEHHBIX U IPABOBBIX HOPM C YUYETOM OCO3HAHUS MOCIIEACTBUN MOCTYIIKOB;

3) HEHHOCTH HAYYHOT'0 MO3HAHMSI:

MHPOBO33PEHUYECKUE NPEACTABICHUS O BEIIECTBE U XMMHYECKOW PEAKLINH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO PAa3BUTHs HAyKH WM COCTABISIOLIME
OCHOBY JIJI1 TIOHUMAaHUSI CYIIHOCTH HAYYHOW KapTUHBI MHUpA, MPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pPa3BUTHUS TPUPOJBI, B3aMMOCBS3IX YEJIOBEKa C
MPUPOJTHOMN CPEION, O POJIM XMMHUU B TO3HAHUHU 3TUX 3aKOHOMEPHOCTEN;

IIO3HABATEJIbHBIE MOTHWBBI, HAIPABJICHHBIC HA IMOJYYEHWE HOBBIX 3HAHUW I10
XAUMHH, HEOOXOIUMBIE I OOBSICHEHUS HAOJIOMAEMBIX TPOIECCOB W SIBICHUH,
MO3HABATEIbHOM, MH(OPMALMOHHON M YUTATENbCKOW KYyJIbTYpbl, B TOM YHCIIEC
HaBBIKOB CaMOCTOSITEIbHON PabOThl C y4eOHBIMH TEKCTaMH, CIPABOYHOU
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JUTEPATYpPOr, JOCTYIMHBIMA TEXHUYECKUMHU CpEACTBAMU HH(POPMAIMOHHBIX
TEXHOJIOTHM;

UHTEpEC K OOYYEHHMIO W MO3HAHHUIO, JII0OO03HATEIBbHOCTh, TOTOBHOCTH H
CIIOCOOHOCTh K €aMOOOpa30BaHMIO, MPOCKTHOW W  HCCIEAOBATEIHCKOU
JESATENBHOCTH, K OCO3HAHHOMY BBIOOPY HANpaBIEHHOCTH M yPOBHS OOY4YEHUS B
JIaTbHEUIIIEM;

4) (popMupoOBaHHUSsI KYJIbTYPbI 310POBbSI:

OCO3HAHHWE IICHHOCTH JKWU3HHM, OTBETCTBCHHOTO OTHOIICHHS K CBOEMY
3I0POBBIO, YCTAHOBKH Ha 3/I0POBBI 00pa3 JKW3HHW, OCO3HAHWEC ITOCIICICTBHHA H
HENIPHSITHE BPEAHBIX MPUBBIYCK (YIOTPEOICHHS aIKOTOs, HAPKOTHKOB, KypeHHs),
HEOOXOAUMOCTH COOJIIOAICHUST TpaBwi O€30MacHOCTH TpU  OOpalleHuu ¢
XHMHYECKUMU BEIIECCTBAMU B OBITY U PEAIbHOM KU3HU;

5) Tpy/10BOT0 BOCIIUTAHMS :

UHTEPEC K MPAKTHUYSCKOMY M3yUYEHHUIO IPOQECCuii U Tpyia pa3IndyHOro Poja,
yBOXCHUEC K TPyAYy W pe3yibTaTaM TPYIOBOW JEATEILHOCTH, B TOM 4YHCIIC Ha
OCHOBE TPUMEHEHUS TMPEAMETHBIX 3HAHMA 110 XWMHH, OCO3HAHHBIH BBIOOD
WHAVNBUAYATLHON TPACKTOPHH MPOJIODKCHHS 00pa30oBaHUs C YYETOM JIMUHOCTHBIX
UHTEPECOB U CIIOCOOHOCTH K XMMHH, OOIICCTBEHHBIX HHTEPECOB U MOTPEOHOCTEH,
yCIIeIIHON MPoeCcCHOHAIBHON NESITEIBHOCTU U Pa3BUTHS HEOOXOIUMBIX YMEHUH,
TOTOBHOCTH aIalITUPOBATHCS B MPOPECCUOHAIBHOMN CPEJIE;

6) 9KOJIOrM4eCKOro BOCIIUTAHMSI:

HKOJIOTHYECKHU IIeJieco00pa3HOe OTHOIICHHE K MPUPOJE KaK HCTOYHUKY
KU3HU Ha 3emiie, OCHOBE €€ CYIIECTBOBAHMS, MOHUMaHUE IIEHHOCTH 3JI0POBOTO U
Oe3omacHoro oOpasza JKM3HHM, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
¢uznueckoMy M TICUXHYECKOMY 370pPOBbIO, OCO3HAaHHE IIEHHOCTH COOJIOACHUS
npaBMJI 0€30MIaCHOTO MOBEACHUS TP padOTEe C BEIIECTBAMM, a TAK)KE B CUTYaIUsX,
YTPOKAIOIIUX 37J0POBBIO M JKU3HU JIIO/ICH;

CIIOCOOHOCTH TIPUMEHATH 3HAHUS, IMOJIy4aeMble MPU U3YYCHUH XUMUU, IS
peLIeHUs 3a/1a4, CBSI3aHHBIX C OKPYKAOLIEH MPUPOJHON CPENOM, ISl MOBBILICHUS
YPOBHS  JKOJOTUYECKOW  KYJIbTYPBHI, OCO3HAaHHUS TJOOAIBHOTO  XapakTepa
HKOJIOTHYECKUX TMPOOJEM M MyTeH WX PEeIIeHUs MOCPEICTBOM METOJOB XHUMUH,
HKOJIOTUYECKOTO MBIIUICHUS, YMEHHUS PYKOBOJACTBOBATHCS UM B MO3HABATEIHLHOM,
KOMMYHHUKAaTUBHOW Y COUMAIIBHON ITPAKTHKE.

METANPEIMETHBIE PE3YJIbTATHBI

B cocraBe MerampeaqMeTHBIX pE3YIbTATOB BBIACIAIOT 3HAYUMBIC IS
dbopMupOBaHUST MUPOBO33PEHUSI OOIIEHAYYHBIE TMOHATHS (3aKOH, TEOopus,
MPUHIINI, TUTIOTE3a, (DAKT, CUCTeMa, MPOIIECC, IKCIEPUMEHT U JIPYTOE.), KOTOPHIE
WCIIOJIB3YIOTCS B €CTECTBEHHO-HAYYHBIX YUYEOHBIX MpPEAMETaX W MO3BOJSIOT Ha
OCHOBE 3HAHHWM W3 ITUX MPEAMETOB (POPMUPOBATH MPECTABICHUE O IEITOCTHON
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HAay4YHOW KapTHUHE MUPA, U YHUBEPCAIbHbIC YUeOHBIC IEUCTBUS (ITO3HABATEILHEIE,
KOMMYHUKATHBHBIC, DPETYJISITUBHBIE), KOTOpble oOecneunBaroT (OpMHUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEIbHOMY IJIAHUPOBAHHUIO M OCYILIECTBICHUIO Y4YEOHOMU
JEeSTENbHOCTH.

Ilo3naBaTe/ibHBbIE YHHBEPCAIbHbIE yUeOHbIE JeiicTBUSA

ba3zoBble JJornueckue 1ecTBUs:

YMEHHUS HCIOJb30BaTh MNPUEMBI JIOTUUECKOTO MBIILJICHUS] MPU OCBOCHUU
3HAHUMN: PACKPBHIBATH CMBICI XUMHUYECKHX TMOHSATUN (BBIACIATh UX XapaKTEpHbIC
NPU3HAKH, YCTAHABIMBATH B3aMMOCBS3b C JPYTMMHU TOHSITHUSMH), UCIOJIb30BaTh
MOHSTHUS JJ1s1 O0OBSICHEHHS OTJEIbHBIX (DAKTOB U SIBICHUM, BEIOUPATh OCHOBAHUS U
KpUTEpUHU ISl KiIacCU(PUKAIMM XUMHYECKUX BEIIECTB U XMMHUYECKUX PEAKIIUM,
yCTaHABIIMBATh MPUUYUHHO-CIEJCTBEHHBIC CBSI3U MEXIy OOBEKTaMH HW3YUYCHWS,
CTPOUTH JIOTUUECKHUE paCCYXACHUS (MHAYKTUBHBIC, ACAYKTUBHBIC, MO aHAJIOTHH),
JienaTh BBIBOJBI U 3aKJIFOUCHUS,

yMEHUE TPUMEHITh B TIPOIECCe TIO3HAHUS TOHATUS (MPEIMETHBIC U
MeTarpeIMEeTHbIE), CHMBOJIMYECKUE (3HAKOBBIE) MO, UCTIONb3yeMbIe B XUMUH,
npeoOpa3oBbIBaTh MIUPOKO MPUMEHSIEMbIC B XUMUU MOJICIbHBIC TIPEACTABICHUS —
XUMUYECKUI 3HAK (CHUMBOJI DJIEMEHTa), XUMHYeckas (opMyna U ypaBHEHHUE
XUMHYECKOM peakiuy — MPU PEHIeHUH Y4eOHO-TI03HABATEeNbHBIX 3a/71a4, C YUYETOM
ATUX MOJIETBHBIX TPE/ICTABICHUN BBIABISATh U XapaKTepPU30BATh CYIIECTBEHHbBIE
NPU3HAKUA U3YYaeMBbIX OOBEKTOB — XUMUYECKHUX BEIIECTB U XUMUYECKUX PEAKIIHA,
BBISIBJISITH  OOIIME  3aKOHOMEPHOCTH, IPUYMHHO-CJIEJICTBEHHBIE CBS3UM U
IPOTUBOPEUHS B U3yUAEMbIX MPOIECCAX U SBICHUSX.

Ba3oBnble ncciiefoBarejbCcKHe JeiCTBYUA.

YMEHHE HCIIOJIb30BaTh TMOCTABIEHHBIE BOIPOCH B KAaueCTBE MHCTPYMEHTA
MO3HAHUS, a TAaKKEe B KA4eCTBE OCHOBBI Il (OPMHUPOBAHUS THIOTE3BI TIO
IPOBEPKE MPABUIBHOCTH BBICKA3bIBAEMBIX CYXICHUMH;

NpUOOPETeHUE ONBITa MO TUIAHUPOBAHUIO, OPraHU3AMH U TMPOBEIACHUIO
VYCHHUYECKHX JKCIIEPUMEHTOB, YMEHHE HaOIoAaTh 3a XOJIOM Tpollecca,
CaMOCTOSATEIILHO MPOTHO3UPOBATH €0 Pe3yNbTaT, (HopMyIupoBaTh 00OOIICHUS U
BBIBOJIBI 110 PE3yJibTaTaM MPOBEAEHHOTO ONbITA, UCCIEIOBAHUS, COCTABISTh OTUET
0 MpoJIeTTaHHOM pabore.

Pabora ¢ unpopmanmueii:

yMEHHE BBIOWpATh, AHAIM3UPOBATH M WHTEPIPETUPOBATH HWH(OOPMAIUIO
pPa3IUYHBIX BUJOB U (POPM NIpPEACTaBICHUS, MOJYy4aeMyl0 U3 Pa3HbIX UCTOYHUKOB
(HaydHO-TIONYJISIpHAsT ~ JIUTEpaTypa XHUMHUYECKOTO COJEpKaHUs, CIPABOYHBIC
mocoOusi, pecypcel VHTepHETa), KPUTHUYECKH OIICHUBATh MPOTHBOPECUMBYIO H
HEJIOCTOBEPHYIO MH(POPMAILIHIO;
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YMEHHE MPHUMEHSITh PA3IMYHbIE METOJbI M 3alpOChl MPU MOUCKE U OTOOpE
uH(pOpPMAIMM U COOTBETCTBYIOIIUX JAHHBIX, HEOOXOJUMBIX JJisi BBINOJHEHUS
y4eOHBIX U MO3HABaTEIbHBIX 3a7a4 ONPEEeAEHHOrO TUIA, TPUOOPETEHHUE ONbITA B
00JaCTH  MCHOJB30BaHUS  MH(POPMALMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHUH,
OBJIaJICHUE KYJbTYpOil aKTUBHOT'O MCIOJIb30BAHUS PA3IMYHBIX MTOUCKOBBIX CUCTEM,
CaMOCTOSITEIILHO BHIOMPATH ONTUMANIbHYIO (POpMY MpeacTaBlieHus WHpOpMauu u
WUTIOCTPUPOBATh pEIllaeMble 3a/lauyd  HECIOXHBIMH CXEMaMH, JuarpaMMami,
IpyruMu popMaMu rpaduku U UX KOMOMHAIUSIMU;

yMEHHE HCIOJIb30BaTh MW AaHAJIM3UpOBaTh B Ipolecce Y4YeOHOW U
UCCJIeIOBATEIbCKON JEATENBHOCTH MH(OPMAILMIO O BIUSHUU MPOMBIIUICHHOCTH,
CEJIbCKOTO XO3SCTBA M TPAHCIIOPTA Ha COCTOSIHME OKpY)Karouleil MmpupoaHOn
Cpelibl.

KommyHuKkaTHBHBIE YHUBeEpPCcAJIbHbIE YUeOHbIe 1eCTBHUA:

yMEHHsS 3a7aBaTh BONPOCHI (B XOJe Auaiora W (Wiu) JHUCKYCCHM) TIO
CylmecTBy  oOcyxkmaemMod  TeMbl, (GOPMYIMPOBATb  CBOU  MPEIJIOKEHUS
OTHOCHUTEJIHHO BBITIOJIHEHHSI TIPEJIJIOKEHHOM 3a/1auu;

YMEHHUS  MPEJCTaBIATh  MOJYYEHHbIE  pe3yjbTaThl  MO3HABATEIbHON
NESTENbHOCTA B YCTHBIX W THCBMEHHBIX TEKCTax; JeJaTh MPe3eHTAIUIO
PE3YJIbTATOB BBHIMOJHEHUS XUMUYECKOTO JKCIEepUMeHTa (1abopaTopHOro OINbITa,
1ab0opaTOpHOM pabOTHI 1O UCCIIEIOBAHUIO CBOMCTB BEIIECTB, YYEOHOTO MTPOEKTA);

yMEHHUS y4eOHOTO COTpYAHMYECTBA CO CBEPCTHHKAMU B COBMECTHOMU
NO3HABATENIbHOM W HCCIIEIOBATENIbCKOW  JIESITENBHOCTH  IPU  PEUICHUHU
BO3HUKAIONIUX MpoOJieM Ha OCHOBE yuéTa OOIIMX HMHTEPECOB W COTJIACOBAHUS
no3uiui (00CyXIeHus, 0OMEH MHEHHUSMH, «MO3TOBBIE IITYPMBI», KOOPIUHAIIHS
COBMECTHBIX JCHCTBHI, ONpEIEICHHE KPUTEPUEB MO OLEHKE KadyecTBa
BBITIOJTHEHHOM paboTHI U APYTHE).

PerysiTUBHbIC YHHBepCcaIbHbIE Y4eOHbIE 1eCTBHSA:

YMEHUE CaMOCTOSITENIbHO ONPEAENATh LENU JESITEIbHOCTH, IUIAaHUPOBATh,
OCYILECTBIISATh, KOHTPOJIUPOBATh U NPU HEOOXOIUMOCTH KOPPEKTUPOBATH CBOIO
JeSITENbHOCTD, BEIOMpATh Hanboee 3 (PeKTUBHBIE CIIOCOOBI PEIICHUST YUeOHBIX U
II0O3HABATEIBHBIX 3aJa4, CaMOCTOSITEIbBHO COCTaBIATh WM KOPPEKTHPOBATH
MPEUIOKEHHBIA aITOPUTM JECUCTBUM NIPU BBINOJHEHUHM 33aJaHUA C Yy4YETOM
MOJTyYeHHUs] HOBBIX 3HAaHUN 00 M3ydyaeMbIX OOBEKTAaX — BEIIECTBAX U PEAKIUSX,
OLICHMBAaTh COOTBETCTBUE ITOJYYEHHOIO pe3ysbTaTa 3asBICHHOW LEJH, YMEHHE
MCII0JIb30BaTh M aHAJIM3UPOBATh KOHTEKCTHI, IPEaracMble B YCIIOBUU 33/ IaHUM.

HNPEAMETHBIE PE3YJIBTATDBI

B cocraBe mnpeaMEeTHBIX pe3ydbTaTOB IO OCBOEHHUIO 00A3aTEIBHOIO
COJIepKaHMsl, YCTAHOBJIEHHOTO JaHHOW (enepanbHON pabouell mporpamMMmon,
BBIJICJIAIOT: OCBOCHHBIE O0YYaIOIMMHUCS HAyYHbIE 3HAHUS, YMEHUS U CIIOCOOBI
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NedcTBUM, crneuudpuyeckue s TOpeAMETHOM o0macTu  «XUMHS», BHJIbBI
NEATENbHOCTA MO  TOJYYEHUIO HOBOTO  3HAHMS, €ro HHTEPIpPETAlNH,
npeoOpa3oBaHUIO U MPUMEHEHUIO B PA3JIMYHBIX YUYEOHBIX U HOBBIX CUTYaIIHSX.

K koHiry oOyuenus B 8 kiacce npeaMeTHbIC pe3yJbTaThl HA 0230BOM YpOBHE

JOJKHBI OTpaXkaTh CHOPMUPOBAHHOCTD Y O0OYJaIOIUXC YMEHUI:

e PACKpBIBATH CMBICI OCHOBHBIX XMMHWYECKUX MOHSTHI: aTOM, MOJICKYJa,
XUMHUYECKHI JJIEMEHT, MPOCTOE BEUIECTBO, CJIOKHOE BEIIECTBO, CMECH
(oHOpPOHAS ¥ HEOJIHOPOJIHAS ), BAJICHTHOCTh, OTHOCUTEJIbHAS aTOMHAsI U
MOJIEKYJIIpHAasi Macca, KOJMYECTBO BEIIECTBA, MOJIb, MOJISIpHAs Macca,
MaccoBasi IOJIsl XUMUUYECKOT0 JIEMEHTa B COCIMHEHUHU, MOJIIPHBIA 00BEM,
OKCHJI, KHUCJIOTa, OCHOBAaHHE, COJIb, AJIEKTPOOTPHUILIATEIBLHOCTh, CTEIECHB
OKHCJICHUS, XUMHUYECKasl peakius, KiaccupuKalus Ppeaxkiuid: peakiuu
COCIMHECHUS, PEaKIMU pa30XKEeHUSA, PEaKIUu 3aMEIICHUs, PEeaKIuu
oOMeHa, HK30- ¥ SHJOTEPMUUYECKHE PEAKIINH, TETI0BOU 2P (EKT peakium,
SAPO aroMma, DJIEKTPOHHBIA CJIOW aTroma, aToMHas oOpOWTadb, pagnuycC
aToMa, XMMHUYECKasl CBs3b, MOJISIPHAS M HEMOJISIPHAs KOBAJCHTHAs CBS3b,
WOHHAs CBSI3b, MOH, KaTHOH, aHUOH, PAcCTBOP, MAaccOBasl JOJisl BEIIECTBA
(poIeHTHAsI KOHIICHTPAIIKs) B PACTBOPE;

e WUIIOCTPUPOBATH B3aMMOCBSI3b OCHOBHBIX XHWMHUYECKUX TOHATHUH H
OPUMEHATH 3TH MOHITHS MIPU OMMCAHUU BEIIECTB U UX NPEBPALLICHUI;

e WCIIOJIb30BaTh XUMHUYECKYIO CHUMBOJIMKY JUIsI COCTaBJICHUS (HOpMYJI
BEILECTB U YPAaBHEHUI XUMHYECKUX PEAKIIUI;

e ONpENENATh BAJIEHTHOCTh aTOMOB 3JIEMEHTOB B OWHAPHBIX COCAUHEHUSX,
CTeNeHb  OKUCJEHUS  JJEMEHTOB B  OWHApHBIX  COEJUHEHUSX,
NPUHAJIE)KHOCTh BELIECTB K OMNPEAEIEHHOMY KJIAcCy COEAUHEHUW MO
dbopMynaMm, BHA XUMHUYECKOM CBsI3M (KOBaJieHTHAas W HWOHHAs) B
HEOPraHMYECKUX COCTMHEHUSAX;

e packpeiBaTh cMmbica Ilepuognueckoro 3akona [J[. WM. MeHnneneena:
JEMOHCTPUPOBATh IOHUMAHHUE NEPUOAUUYECKOM 3aBUCUMOCTH CBOMCTB
XUMHUUYECKHX 3JIEMEHTOB OT MX IOJO0XKeHUsl B Ilepuoanueckon cucreme,
3aKOHOB COXPAaHEHHUs MacChl BELIECTB, MOCTOSHCTBA COCTAaBa, aTOMHO-
MOJIEKYJISIPHOTO YY€HUSsI, 3aKOHAa ABOTaipo;

e OIHWCHIBATH UM XapakTepu3oBaTh TabmuuHyro ¢opmy llepunonnueckoit
CHCTEMBl XHMHUYECKUX DJJEMEHTOB: pa3iu4aTh MOHATHUS «TJaBHAs
noarpymnmna (A-rpynmna)» u «mmobouynas noarpynma (b-rpynma)y, maneie u
OomnbIIMEe TEPHOJbI, COOTHOCHUTH OOO3HAYCHHUS, KOTOPHIE HUMEIOTCA B
tabmune «llepuogumyeckas cuctemMa XmMUYecKHX diemeHTtoB J[. .
MenzeneeBa» ¢ YUCIOBBIMU XapaKTEPUCTUKAMHU CTPOCHHUS aTOMOB
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XUMHYECKUX AJIEMEHTOB (COCTaB M 3apsij s1pa, 0OIllee YUCIIO 3JIEKTPOHOB
U pacnpeereHle uX Mo 3JIEKTPOHHBIM CIIOSIM);

KJIAaCCU(HUIIMPOBATh XUMUYECKUE SJIEMEHTHI, HEOPraHUYECKUE BEIECTBA,
XUMHYECKUE PEAKUIUU (IO YUCIY M COCTAaBY YYACTBYIOIIMX B PEAKIHU
BELIECTB, MO TEIUIOBOMY 3D PeKTy);

XapaKTepu3oBaTh (OMHUCHIBATH) OOIIME XUMUYECKHE CBOMCTBA BEIIECTB
Pa3IUYHBIX KJIACCOB, MOJATBEPK/Aasi OMUCAHUE NMPUMEPAMU MOJIEKYISPHBIX
YPaBHEHUN COOTBETCTBYIOIUX XUMUYECKUX PEAKLUN;

IPOrHO3UPOBATH CBOMCTBA BELIECTB B 3aBUCUMOCTH OT UX KaY€CTBEHHOT'O
COCTaBa, BO3MOXXHOCTH TMPOTEKAHUS XUMUYECKHUX MPEeBpallleHUd B
Pa3IUYHBIX YCIOBUSX;

BBIUUCISATh OTHOCUTENBHYIO MOJIEKYJSIDHYIO U MOJSIPHYIO  MacChbl
BEUIECTB, MAacCCOBYIO JIOJI0 XMMHUYECKOro »dJeMeHTa 1o ¢dopmyre
COEJIMHEHHUSI, MAaCCOBYIO JIOJIO BEIIECTBA B PACTBOPE, MPOBOJAUTH PACUETHI
110 YPaBHEHUIO XUMUYECKON PEaKInu;

IPUMEHSITh OCHOBHBIE OIEPAIllMU MBICIUTEILHON NIEATEIbHOCTH — aHaJu3
U CUHTE3, CpaBHEHUE, 0000IIeHHe, CHUCTeMaTH3aluio, KJIaCCHU(PHUKAINIO,
BBISIBJICHUE MPUYMHHO-CJIEJICTBEHHBIX CBSI3€d — JJII M3YyYEHHs CBOMCTB
BEIIECTB W XHMHUYECKUX pEAKLUHU, €CTECTBEHHO-HAy4YHbIE METO/bI
MO3HAHUS — HAOJIOIEHHE, W3MEpPEHHEe, MOJIETUPOBAHUE, IKCIIEPUMEHT
(peayIbHBIN U MBICJIICHHBIN);

cleioBaTh ~ IpaBWJIaM  [OJb30BaHUSA  XMMHYECKOM  MOCYyIOW U
nabopaTopHbiM O00OpYJOBaHUEM, a TaKKe TMpaBuiaM oOOpalieHus ¢
BEIIECTBAMU B COOTBETCTBHM C HWHCTPYKIHUSIMH TIO BBIIOJHEHUIO
7a00paTOPHBIX XHUMHUYECKUX OIBITOB IO TMOJYyYEHUIO U COOUPAHUIO
ra3oo0pa3HbIX BeIIeCTB (BOAOpOAa M KHUCIOpPOJAA), MPHUTOTOBICHHUIO
pPacTBOPOB C OIPEAECIEHHON MACCOBOM J0JIEW PacTBOPEHHOTO BEIIECTBA,
IUIAaHUPOBaTh M MPOBOAUTH  XMUMHUYECKHE  SKCIHEPUMEHTHI MO
pPacno3HaBaHUIO PACTBOPOB IIEJIOUYEH M KUCIIOT C TOMOIIBIO HHIUKATOPOB
(makmyc, heHondTanenH, METUIIOPAHK U IPYTHE).

K xonmy o6yuenus B 9 kiacce mpeIMeTHBIE PE3yIbTaThl HA 0a30BOM YPOBHE
JIOJIKHBI OTPaXKaTh CHOPMUPOBAHHOCTD Y OOYUAIOIIUXCS YMEHUM:

pPacKpbIBaTh CMBIC OCHOBHBIX XUMHUYECKHUX TMOHATUN: XUMUYECKHI
AJIEMEHT, aTOM, MOJEKyjla, WOH, KaTUOH, aHUOH, MPOCTOE BEIIECTBO,
CJIO)KHOE€ BEIIECTBO, BaJIEGHTHOCTb, 3JIEKTPOOTPULATEIBHOCTb, CTEIEHb
OKUCJICHHSI, XUMHYECKasi PeaKIlusi, XUMUIECKasi CBS3b, TEIUIOBON d(DdeKT
peakiuu, MOJib, MOJSIpHBIA  00BEM,  pacTBOp,  DIEKTPOJIUTHI,
HE3JIEKTPOJIUTBI, AJEKTPOJIMTHYECKAsT JIUCCOLMAIMS, PEaKUUH HOHHOIO
oOMeHa, KaTalau3aTtop, XMMUYECKOE paBHOBECHE, O0OpaTHMbIE U
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HEOOpaTUMBbIE PEAKIUU, OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIE pPEaKIINH,
OKHCIIUTENb,  BOCCTAHOBUTEIb,  OKHCIEHHUE W BOCCTaHOBJICHHUE,
ajuioTponus, am(pOTEepHOCTh, XUMHYECKasi CBSI3b (KOBAJICHTHAs, MOHHAs,
METaNINYeCcKasi), KpHUCTAJUIMYECKass pemeTKa, KOppo3Hs METalIoB,
CIJIaBbl, CKOPOCTb XUMHUYECKOW pEaKluu, MNOPeAeabHO JTONyCTUMAas
koHueHtpauus [1/IK Bemecrna;

WUTIOCTPUPOBATh B3aMMOCBSA3b OCHOBHBIX XHUMHUYECKMX TIOHSATUA U
IPUMEHSATH 3TU MOHSTHUS TIPU OMMCAHUU BEIIECTB U UX MPEBPAIICHUH;
UCIIOJIB30BaTh XMMHUYECKYIO CHUMBOJIUKY [IJIi COCTaBjieHUs Gopmyl
BEIIECTB M YPaBHEHUN XUMHUYECKUX PEAKIIH;

ONpPEAEATh BAJICHTHOCTh U CTENEHb OKUCICHUSI XUMHUYECKUX JIEMEHTOB B
COCIMHEHUSAX PA3IUYHOrO COCTaBa, MPUHAIJIEKHOCTh BEIIECTB K
OTIPENICIEHHOMY KJIacCy COEAMHEHUN 1o ¢opmysaM, BHJ XUMUYECKOU
CBsi3M (KOBaJI€HTHAsi, WOHHAs, METAIMYECKasl) B HEOPraHUYECKUX
COCIMHEHUAX, 3apsJ]l MOHA MO XUMHUYECKOU (opmylie, XapakTep Cpelbl B
BOJIHBIX PAaCTBOpPAaX HEOPraHMYECKUX COCIAMHEHUM, TUIl KPUCTAJIMUYECKOU
PELIETKNM KOHKPETHOTO BEIIECTBA;

packpbiBaTh cMmbici Ilepuonnueckoro 3akona JI. M. MennaeneeBa wu
JEMOHCTPUPOBATh €ro IOHMMAHHWE: OIHUCHIBATH W XapaKTepU30BaTh
Tabiuunyto ¢opmy [lepmonnueckoil CUCTEMbl XUMHYECKHX HJIEMEHTOB:
pasnuyaTth MOHATUS «rjaBHasg mnoArpynna (A-Tpynma)y U «rmoOouyHas
noarpymnmna (b-rpynma)», maneie u OONbIIME MEPUOMBI, COOTHOCHUTH
o003HaueHusl, KOTOpble HMEIOTCS B MEPUOJUYECKON Tabnuue, ¢
YUCJIOBBIMU  XapaKTEpPUCTHKAMH  CTPOEHUSI  aTOMOB  XMUMHYECKHX
ANIEMEHTOB (coCcTaB M 3apsia  sApa, OOIIee YHUCIO DIEKTPOHOB U
pacrpefieieHie WX TI0 DJICKTPOHHBIM  CIIOSIM), OOBSACHATH OOIIUE
3aKOHOMEPHOCTH B M3MEHEHHUHM CBOMCTB 3JIEMEHTOB M MX COCIWHECHUHN B
npeaenax MajblX MEPUOJOB U TVIABHBIX MOATPYII C YYETOM CTPOCHUS UX
aTOMOB;

KJIaCCU(UIIUPOBATH XUMUYECKUE DJIEMEHTHI, HEOPTraHUYECKUE BEIECTBA,
XUMHUYECKHE peakluu (M0 YUCIYy M COCTaBY YYACTBYIOLIUX B pEaKIUU
BEIIECTB, MO TEIIOBOMY 3 (EeKTy, M0 M3MEHEHHUIO CTEMCHEW OKWCICHUS
XUMUYECKUX JIEMEHTOB);

XapaKTepru30BaTh (OMHUCHIBATH) 00mMMUE W crenu(PUIecKue XUMHYESCKUE
CBOMCTBa MPOCTBHIX M CJOXKHBIX BEIIECTB, MOATBEPXKIasi OMNUCAHUE
npuUMEpaMy MOJICKYJISIPHBIX M MOHHBIX YPAaBHEHUH COOTBETCTBYIOLIHUX
XUMHUYECKUX PEaKIUi;

COCTaBJSITb YPAaBHEHUSI BJIEKTPOJMTHUYECKOW JHUCCOLUMALMU  KHUCIIOT,
LIEJIOYEN U COJIEH, MOJHBIE U COKPAIIEHHBIE YPABHEHUS PEAKIIMKA HOHHOTO
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oOMeHa, ypaBHCHHS pEaKIUW, MOATBEPKIAIONIUX CYIIECTBOBAHUE
TCHETHYECKOW CBSI3U MEXKy BEIIECTBAMH PA3IMIHBIX KJIACCOB;
pPacKphIBaTh CYIIHOCTh OKHCIMTEIIHBHO-BOCCTAHOBUTEIBHBIX PEAKIIAN
MOCPEJICTBOM COCTABJICHHSI JICKTPOHHOTO OaJlaHCa dTUX PEaKIINi;
IPOTHO3UPOBATh CBOWCTBA BEIICCTB B 3aBUCUMOCTH OT WX CTPOCHWS,
BO3MOXHOCTH TIPOTEKAHUS XUMHUYECKUX TIPEBpANICHUN B Pa3IUIHBIX
YCIIOBUSX;

BBIUUCIISATh OTHOCHUTEIBHYIO MOJICKYJISIPHYIO W MOJSPHYIO  MacChl
BEIICCTB, MAaCCOBYIO JIOJIO XHMHYECKOrO0 3JIeMEHTa 10 (opmyIie
COCIMHCHHUSI, MaCCOBYIO JIOJIO BEIIECTBA B PACTBOPE, MIPOBOIUTH PACUETHI
110 YPaBHEHUIO XUMHUUYECKON PEaKIINU;

coOnogaTh  MpaBWJIa  MOJIB30BAHUS  XMUMHUYECKOW  mocynoi u
1a00paTOpHBIM  00OpPYIOBAaHHMEM, a TaKXKe TMpaBuUia OOpalieHus ¢
BEIICCTBAMH B COOTBETCTBUM C HMHCTPYKIUSMH TIO BBITIOJIHCHHIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB IO TOJYYCHUIO WU COOMPAaHHIO
ra3000pa3HbIX BEHICCTB (aAMMHaKa M YIJIEKHCIOro ra3a);

NPOBOJAUTL  PEaKIMK, IMOATBEP)KIAIONINE  KAYeCTBEHHBIM  COCTaB
Pa3IUYHBIX BEIIECTB: PACIIO3HABATH OMBITHBIM ITYyTEM XJIOPHI-, OPOMU/I-,
uoaua-, kapOoHat-, ¢ocdar-, cuiumkar-, Ccyibdar-, THIPOKCUI-UOHBI,
KaTHOHBI aMMOHHUS W WOHBI HM3YyYEHHBIX METAJIJIOB, MPUCYTCTBYIOIIUE B
BOJHBIX PACTBOpaxX HEOPTraHUYECKUX BEIECTB;

MPUMEHATh OCHOBHBIE OIEpaIlii MBICIUTEIBHON IEATeIbHOCTH — aHaIu3
U CHUHTE3, CpaBHEHHE, O0O0OOIIeHHe, CHCTEeMaTU3aIlui0, BBISIBICHUE
MPUYMHHO-CIICICTBEHHBIX CBS3€d — JJI1 M3yYCHHUS CBOWMCTB BEIICCTB H
XUMUYECKUX PEaKIUi, €CTEeCTBEHHO-HAyYHbIC METOJbI IIO3HAHUS —
HaOII0JIeHHe, WU3MEPEHUE, MOJCIUPOBAHUE, SKCICPUMEHT (peajbHbId H
MBICJICHHBIN ).
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TEMATHYECKOE IINTAHUPOBAHHUE

8 KJIACC
KoauyecTBO 4acoB DJIeKTPOHHbIE
HaunMeHoBaHHe
Ne K I (undposrbie) Bujanl gesiTeILHOCTH
a3/1eJI0B M TeM OHTPOJILHBIE aKTHYEeCKHe =
n/n P Bcero p P pﬁ o0pa3zoBaTte/ibHbIE o0yvarommxcs ¢ y4érom
NporpaMmabl 200ThI a00ThI i
porp p p pecypebi paGoueii mporpaMmebl
BOCIIMTAHUA
Pa3nen 1. [lepBoHayanbHbIEe XUMUYECKHE TIOHITHS
becena, pabora ¢
nH(pOopMaIel, HalpaBJICHHBIE
Ha TOHMMAaHWE 3HAYCHUS
XUMHUYECKOW HAYKH B JKU3HH
XuMHs — BakHas
COBPEMEHHOTO OOIIeCTBa,
00J1aCcTh
CIIOCOOHOCTH BJIAAETH
€CTECTBO3HAHUSA U bu6mmoreka [IOK . .
11 5 2 JIOCTOBEpHOU MH(pOpMaIuei o

MPAaKTUYECKOMN
JeSITeNIbHOCTH
YeloBeKa

https://m.edsoo.ru/7f41837¢c

MEePEOBBIX JOCTHKEHUAX U
OTKPBITUSIX MUPOBOH U
OTEUECTBEHHOU XUMHH,
3aUHTEPECOBAHHOCTHU B
HAy4YHBIX 3HAHUIX 00
yCTpOICTBE MHpa U 001IeCTBa.
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https://m.edsoo.ru/7f41837c

1.2

BemectBa un
XUMHNYCCKUC
peakiuu

15

bu6mmoreka [{OK
https://m.edsoo.ru/7f41837¢

DKCIEPUMEHT, ONHICAHUE,
rpymmnoBas paboTa,
dopmMupyomue
MHUPOBO33PEHUYECKHE
MIPE/ICTABJICHHS O BEILIECTBE U
XUMHYECKOW peaKkuunu,
COOTBETCTBYIOIINE
COBPEMEHHOMY YPOBHIO
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https://m.edsoo.ru/7f41837c

Pa3BUTHA HAYKH.

Hroro no pazneny

20

Pa3nen 2. Baxkneiimme npej

CTABUTEIN HEOPraHUYC€CKUX BEIIECTB

PaboTa c
nHpopMaruei, opMu mias
21 Bosayx. Kuexopox. 6 Bubmorexa HOK an)ogoss qugc):Kie P
' IMousTHE 00 OKCHIAX https://m.edsoo.ru/7f41837c P P
MIPEJICTABJICHHSI O DJIEMEHTE U
BEIIECTBE.
PaboTa c nndopmaruei,
npakTHdeckas padora,
Bonopoxa.Ilonstue o bubnuoreka [IOK
2.2 8 1 dbopmupyromiast
KHUCJIOTaX U COJISIX https://m.edso0.ru/7f41837c
MHPOBO33PECHUYECKUE
NPEJICTABJICHHUS O BEIIECTBE.
Pa6oTa ¢ nndopmarnuei,
Bopa. PactBopbl. MpakTU4YecKas padbora,
2.3 [Toustue 00 5 1 bubmorexa OK dbopmupyromme
' https://m.edsoo.ru/7f41837¢c PYHPYIO
OCHOBAHHSAX MUPOBO33PECHUYCCKHE
NPEJICTABJICHHUS O BEIICCTRE.
PaboTa ¢ undopmarmeii,
paboTa B rpymnmnax
OCHOBHBIE KJIaCCHI HarpaBJICHHAs Ha MOJICUCHHE
2.4 HEOPraHUYECKUX 11 1 bubmmorexa [IOK HOBBIX 3HAHUU 110 XUMUH
' P . https://m.edso0.ru/7f41837¢ ’
COEIMHEHUI HEOOXOIUMBIX TSI
00bsicHEeHUsT HAOII01aeMbIX
IIPOLECCOB U SIBJICHUN.
Hroro no pazneny 30

Pa3nen 3. Ilepuoanyeckuii 3akon u Ilepuoanyeckas cucrema xumuueckux 3jaeMeHToB /I, . MenaesieeBa. CTpoeHne aToMoB.
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XumMuueckasi cBsi3b. OKHCJIUTENbLHO-BOCCTAHOBUTEIbHbIE pe€akumun

[Tepuonnueckuii
3aKOH U Paccka3s, onucanue, padoTa ¢
[Tepuonnueckas uH(popMaIeil, HapaBIeHHbIE
31 cucrema 7 bubmoreka [IOK HAa T0Jy4eHHE HOBBIX 3HAHUU
XUMHUYECKUX https://m.edsoo.ru/7f41837¢c 10 XUMHHU, HEOOXOIUMBIX IS
anemenToB J[. 1. 00BSICHEHHS HAOII0TaeMBIX
Menneneena. 3aKOHOMEPHOCTEM.
Crtpoenue aToma
Ornucanwne, paboTa c
XuMHYecKas CBS3b. nHpopmaImeit, HarmpaBIeHHbIE
3.9 OxuncnurenpHO- 3 bubmuorexa [IOK Ha T0JIy4E€HHE HOBBIX 3HAHUM
BOCCTAaHOBUTEIILHEIE https://m.edsoo.ru/7f41837c IO XUMUH, HEOOXOIUMBIX JUIS
peakuuu 00BsCHEHUS MPOIIECCOB U
SIBJICHUM.
bu6mmoreka [IOK
Hroro mio paszeity 15 https://m.edsoo.ru/7f41837c
PezepBHOE Bpemst 3 bubmorexa HOK
https://m.edsoo.ru/7f41837c

OBUIEE KOJIMYECTBO

YACOB I10 68 5

[TPOI'PAMME
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9 KJIACC

N H KosnuuyectBo yacos DJIeKTPOHHbIE
[
0 aMMeHOBaHMe (ungpoBkIe) Buasl reaTe1bHOCTH 00yYaromMXCs ¢
n/ a3/1eJ10B U TeM Becer | KoHTpoJubH IIpakTHyeck é i
p p p 0GpazoBaTEIBHbIE yuéToM padoueil nporpaMmMsl
1 nporpaMmMbl 0 ble padoThI ue padoTsl BOCIIMTAHUSs
pecypcesbl
Pa3nes 1. BemecTBo M XMMHYecKHe peaKIuH
[ToBTOpEHUE N
['pynnoBas u uHaAUBUyallbHAs padoTa,
yriayOnenue bubmuoreka [JOK
. HaIpaBJIEHHAs! Ha BBISICHEHUE
11 3HaHUI OCHOBHBIX ) 1 https://m.edsoo.ru/7f41a .
MOJIy4YE€HHBIX 3HAaHUH B Kypce XUMUU 8
pas3zeloB Kypca 8 636
KJiacca.
KJlacca
OcHoBHBIE Ornucanne, paboTa ¢
3aKOHOMEPHOCTH bubmorexa HOK nHpopmaImeit,3KCepuMenT, GopMUpyro
1.2 4 https://m.edsoo.ru/7f41a ’ ’
XUMHYECKUX 636 1€ CIOCOOHOCTH MPUMEHSThH 3HAHUS,
peaxuuit MOJIy4YE€HHBIE MTPU U3YUCHUU XUMUH.
DNEKTPOIUTHYECK
asi IUCCOINAIIUS. Bbu6muorexa IIOK becena, pabota ¢ undopmanuei,
1.3 XUMHYECKHE 8 1 1 https://m.edsoo.ru/7f41a HaIIPABJICHHBIE HA MTOJy4YEHUE HOBBIX
peakuuu B 636 3HAHUM MO XUMUHU.
pacTBopax
Utoro no pazueny 17
Paszgen 2. HemeTa/ibl M MX cCOeINHEHUS
Oobmas
Pabota B rpymnnax, pabora c
XapaKTepUCTHKA bubmuoreka [JOK .
uH(poMaImel, THAUBUIyalbHas padboTa,
2.1 XUMUYECKUX 4 1 https://m.edsoo.ru/7f41a

snemeHToB VIIA-
TPYIIIBIL.

636

HaIllpaBJICHHAA HaA IMMOJTYUCHUC HOBBIX
3HaHU# U MNPUMCHCHHUC MMOJIYYCHHBIX.
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T"anoreHsl

OO6mas
XapaKTepPUCTHUKA
XUMHUYCCKUX
2.2 6
aneMeHTOB VIA-
rpynmnsl. Cepa u

e€ CoeMMHEHNA

bubmunoreka IIOK
https://m.edsoo.ru/7f41a
636

CamocrosrenbHa paboTa ¢
uH(popMalrel, HarpaBJIeHHAs Ha
MOJTYy4eHHE HOBBIX U 0000IICHUE3HAHUIA.

Obmas
XapaKTEePUCTUKA
XUMHYECKHAX

2.3 aneMeHToB VA- 7
rpynnsl. A3oT,
dhochop u ux
COeIMHEHUS

bu6mmoreka [IOK
https://m.edsoo.ru/7f41a
636

WupuBuayansHas u rpymmoBas padoTa ¢
nH(popmanrei,padora B rpymnmnax ,
HaIpaBlIeHHAs Ha MOJIy4YeHue 1
000011IeHrEe 3HAHUNA IO XUMUH.

Obmas
XapaKTepUCTHUKa
XUMHYECKUX

24 aneMeHToB [VA- 8
rpyIIbl. YTaeposq
U KPEMHHH U UX

COCIUHCHUA

bub6mmoreka [IOK
https://m.edsoo.ru/7f41a
636

WuauBuayalibHas U TPyIIoBas padoTa ¢
uH(popMalei, HarpaBIcHHAs Ha
MOJTy4eHHE ¥ 0000IIeHHE 3HAHUH TI0
XUMMH.

Utoro no pazueny 25

Paznen 3. Mera/Libl M MX COeIMHEHUS

. bubmorexa [IOK Pabora ¢ undopmarueii, onrcanue,
O61mue cBoiicTBa
3.1 4 https://m.edsoo.ru/7f41a HaIlpaBJICHHbIE Ha TIOJy4YE€HUE U
METaJJIOB .
636 0000111eHNEe 3HAHUHN 110 XUMHH.
39 Baxwuernimune 16 bubnmnorexa [JOK Pabora c uaTepHeT-pecypcamu,
' METaJIbl U UX https://m.edsoo.ru/7f41a WHAUBUAyallbHas paboTa,
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COCAMHCHUA

HaIIPaBJICHHBIC HA I10Jy4YECHUE HOBBIX
3HAHUH, Ha MIOBBILIEHUE YPOBHS
JKOJIOTUYECKOU KYJIbTYPBHI.

Hroro no pazneny

20

Paznen 4. Xumus u okpy:kamomas cpeaa

Pabota c uHTEpHET- pecypcamu,
rpymmnoBas paboTa, HarmpaBJIeHHAs Ha

BemecTBa n bu6mmoreka [IOK o
MOJIY4CHHE HOBBIX 3HAHUU U
4.1 MaTepHasIbl B 3 https://m.edsoo.ru/7f41a .
CIIOCOOHOCTH MMPUMCHCHUA 3HAHWUW IJIA
JKN3HU YeJIOBEKa 636
peIIeHUs 3a/1a9, CBSI3aHHBIX C
OKpY>Karolleu cpeaoi.
Hroro mo pazgeny 3
bu6mmoreka [IOK
PezepBHOE Bpemst 3 https://m.edsoo.ru/7f41a
636
OBILEE
KOJIMYECTBO 68
YACOBIIO
I[TPOTPAMME
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IHHOYPOYHOE IINTAHUPOBAHUE

8 KUIIACC
KoauuecTBo yacoB DJIeKTPOHHBbIE
Ne Mara uudposeie
Tema ypoka Konrpoasubie | IlpakTuuyeckue
n/n Bcero u3yuyeHusi | oOpa3oBaTejibHbIE
padoThI padoTsbI
pecypchl
1 [Ipenmer xumuu. Poiap XuMuu B KU3HU 1 bubmmoreka [IOK
yenoBeka. Tena u BellecTna https://m.edsoo.ru/ff0d210c
2 [ToHsATHE O METOAX ITO3HAHUS B XUMHH 1 bubmorexa HOK
https://m.edsoo.ru/ff0d227e
[IpakTnueckas padota Ne 1 «IIpaBuiia
3 paboTHI B TaOOPATOPUH U TIPUEMBI 1 bubnuorexa [JOK
oOpailieHus ¢ 1ab0paTOpHBIM https://m.edsoo.ru/ff0d23dc
000pyTI0BaHUEM
4 Uuctele BemecTBa u cMecr. CriocoObl 1 bubmuorexa [JOK
pa3aeiieHus: cMecen https://m.edsoo.ru/ff0d26ca
[IpakTrueckas padora Ne 2
5 «Paznenenne cmeceit (Ha mpumepe 1 bubmorexa HOK
8 N PHMED https://m.edsoo.ru/ff0d28c8
OYHMCTKHU TIOBApPEHHOU COJIH)»
bubmuoreka [JOK
6 A 1
TOMBI H MOJICIyIH https://m.edsoo.ru/ff0d2a6¢c
7 XUMHUYECKHUE AIEMEHTbI. 3HAKH 1 bubnuoreka [JOK
(CMMBOJIBI) XUMHUYECKUX DIIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 [IpocThlie U CI0XKHBIE BEMIECTBA 1 bubmorexa HOK
P - https://m.edsoo.ru/ff0d2a6¢c
9 ATOMHO-MOJIEKYIJIIPHOE yUEHUE 1 bubmiorexa LIOK

https://m.edsoo.ru/ff0d2d50

29



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2d50

3aKOH MNOCTOSHCTBA COCTaBa BEIICCTB.

bubmuoreka [JOK

10 X eckas o a. BanentHoc
HIMIE A popiyn HSHTHOCTE https://m.edsoo.ru/ff0d2eae
ATOMOB XMMHMYECKHX DJIIEMCHTOB
11 OTtHocuTenbHAst aTOMHas Macca. bubnuorexa [JOK
OTHocuTenbHAsE MOJIEKYJIIpHAs Macca https://m.edsoo.ru/ff0d323c
12 MaccoBas J10J11 XMUMHUYECKOT0 bubmmoreka [IOK
3JIEMEHTA B COCTMHEHUU https://m.edsoo.ru/ff0d350c
13 KommaecTBo BemecTBa. Moih. bubmmoreka [IOK
MonspHas macca https://m.edsoo.ru/ff0d5230
14 dOusznvecKnue 1 XUMHUISCKUE SBICHUSI. bu6mmorexa [IOK
XHUMHUUECcKas peakus https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haky 1 ycnoBHs MPOTEKAHUS bubnuorexa [JOK
XUMHUUYECKUX PEaKIIHi https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpPaHEHUSI MACChl BELLIECTB. bubnuorexa [JOK
XUMHUYECKUE YPABHEHUS https://m.edsoo.ru/ff0d3b88
Brruncienust KoaudecTBa, MacChl
17 BEILECTBA 10 YPAaBHEHUSIM XUMUYCCKHUX bubmmorexa [JOK
H . P https://m.edsoo.ru/ff0d5708
peakmuit
Knaccudukanus XuMU4IecKux peakiuit
18 (coenuHeHws, pa3aoKeHHUs bubmotera [JOK
’ ’ https://m.edsoo.ru/ff0d3f34
3aMeIIeHus, 0OMeHa)
M. B. JIoMOHOCOB — y4€HBIii-
19 sHnuKIoneauct. O6o0meHne u bubmmorexa [JOK
H AHCT. H;I https://m.edsoo.ru/ff0d40c4
CUCTEMaTH3aIus 3HAaHU I
20 KonTponpHas padora Nel o teme 1 bubnuoreka [IOK
«BelecTBa 1 XUMHUECKUE PEAKLIA) https://m.edsoo.ru/ff0d4290
21 Bo3nyx — cmecs razos. Cocras bubnuorexa [IOK

Bo3ayxa. Kucinopoa — sneMeHT u

https://m.edsoo.ru/ff0d448e
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npocroe BeuecTBo. O30H

duznueckre 1 XUMHUYECKUE CBOMCTBA

bubmmoreka [IOK

22
KHCIO0POJA (PCAKLUHH OKHCIICHIHA, https://m.edsoo.ru/ff0d4614
ropenue). [lonstue 006 okcuaax
CrocoOblI MOYYCHHUS KUCI0PoJa B
23 1a00paTopuu Zq 1} OMmmneHI:IOIclm bubmorexa HOK
patop P ' https://m.edsoo.ru/ff0d497a
[Tpumenenne kuciopoaa
TennoBoii 3¢ ekt xumMuueckon
24 peakIuu, MOHSITHE O bubmmoreka [IOK
TEPMOXHUMHYECKOM YPAaBHEHUH, IK30- https://m.edsoo.ru/ff0d4790
SHIOTEPMHUYCSCKUX PEAKITHIX
TormmBo (HedTh, yroiab U METaH).
25 3ar ﬂsHeéHeqlios yra CrocoObI iro Bubmmorexa LIOK
p A%, https://m.edsoo.ru/ff0d4c4a
MPEAOTBPAIICHUS
[Ipaktrueckas padota Ne 3 mo Teme
26 «[Tony4yeHne U coOMpaHue KUCIopoaa bubmmorexa [TOK
e . P poAa, https://m.edsoo.ru/ff0d4ae2
H3y4YEHHUE €ro CBOMCTBY
97 Boaopon — sneMeHT u mpocToe bubnuoreka [JOK
BeniecTBo. HaxoxaeHue B mpupoje https://m.edsoo.ru/ff0d4dd0
28 du3nYeCKre U XMMUYECKHE CBOMCTBA bubmuoreka [JOK
Bojiopoja. [Ipumenenue Bogopoaa https://m.edsoo.ru/ff0d4ddo
bubmuoreka [JOK
29 I1
OIPITHE O KHCTIOTAX H cOJLIX https://m.edsoo.ru/ff0d50d2
30 CriocoOslI mostyueHust BOAOPOIa B bubnunoreka [JOK
nabopaTopuu https://m.edsoo.ru/ff0d4dd0
IIpaktuyeckas padora Ne 4 o Teme
bu6mmoreka [JOK
31 «[Tonyuenue u cobupanue Bo10po/a,

HU3YUCHHUC CTO CBOMCTB»

https://m.edsoo.ru/ff0d4f42
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MonsipHblii 00bEM Ta30B. 3aKOH

bubmuoreka [JOK

32
ABorajapo https://m.edsoo.ru/ff0d542e
Brrunciienus o0béMa, KOJIMYeCTBa
33 BEII[ECTBA ra3a II0 €ro U3BECTHOM bubmorexa [TOK
.. Y https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEIIECTBA MU 00BEMY
Brrunciaenus 006MOB Ta30B MO
34 aBHEHMIO PEAKIIMU HAa OCHOBE 3aKOHA bubmiorexa HOK
P .. P . https://m.edsoo.ru/ff0d5708
00BEMHBIX OTHOIIEHH Ta30B
35 du3nvecKkrue U XMMUYECKHEe CBOMCTBA bubmmoreka [IOK
BOJIBI https://m.edsoo.ru/ff0d587a
CocraB ocHoBanuii. [lonsitue 06 bubnuorexa [JOK
36
WHJIUKATOpax https://m.edsoo.ru/ff0d59e2
Bopa xak pactBoputens. HacbieHnbie
37 ¥ HEHACBIIIEHHBIE PacTBOPLL. MaccoBast bubmmorexa [TOK
P PPl https://m.edsoo.ru/ff0d5b40
JI0JISI BEIIECTBA B PacTBOPE
[Ipaktrueckas padota Ne 5 mo teme
38 «IIpurotoBneHue pacTBOpPOB ¢ bubnuoreka [JOK
onpeaeIEHHON MacCOBOM 10Je https://m.edsoo.ru/ff0d5eba
pPacTBOPEHHOTO BEIIECTBA»
39 KonTtponsnas padora No2 o teme 1 bubnuoreka [JOK
«Kucnopoa. Bonopona. Boga» https://m.edsoo.ru/ff0d6342
40 OKcuapl: coCTaB, KiaccudUKaIus, bu6mmoreka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
Ilonyyenne u XuMu4deckue CBOMCTBA
41 KI/ICJ'I}:ITHLIX OCHOBHBIX U aM(OTEPHBIX bubmiorexa LOK
’ p https://m.edsoo.ru/ff0d664e
OKCHIOB
42 OcHoBaH#usI: cOCTaB, KIaccuuKaims, bubnmnoreka [JOK

HOMCHKJIaTypa

https://m.edsoo.ru/ff0d67ca
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[Tosnydyenne u XUMUYECKHUE CBOKMCTBA

bubmuoreka [JOK

43
OCHOBaHUH https://m.edsoo.ru/ff0d67ca
44 KucnoTsl: coctas, Kitaccupukanus, bubmmoreka [IOK
HOMEHKJIaTypa https://m.edsoo.ru/ffOdfee2
45 [Tony4yeHue u XuMHUYECKHE CBOMCTBA bubnuorexa [JOK
KHACJIOT https://m.edsoo.ru/ff0dfee2
Conu (cpeaHne): HOMEHKIATypa,
46 cnoco((SI)II) HI([m )GHI/ISI XI/IMI/I‘{ZEKI/IG bubmiorexa HOK
N yi ’ https://m.edsoo.ru/00ad9474
CBOIicTBa
[IpakTueckas pabota Ne 6. Pemenue
47 AKCIEPUMEHTAIBHBIX 3a7a4 MO TEME bu6mmorexa [IOK
«OCHOBHBIE KJIaCChl HEOPTraHUYECKUX https://m.edsoo.ru/00ad9b7c
COEIUHEHUIN)
48 I'eneTnueckas cBsI3b MEXKy KilacCaMu bubnuorexa [JOK
HEOPraHWYECKUX COCTMHEHUI https://m.edsoo.ru/00ad9a50
bu6mmoreka [JOK
49 O000111eHIE U CUCTEMATU3ALUS 3HAHUI
B 1 https://m.edso0.ru/00ad9ch2
KontponpHas padota Ne3 mo teme
50 "OCHOBHBIE KJIACCHI HEOPTraHUYECKUX 1 bubmorexa LOK
o P https://m.edsoo.ru/00ad9ela
COEIUHEHUI
[TepBbie MOTBITKH KIacCUpUKAITIU
51 XUMHYECKUX 2I1eMEHTOB. IloHsTHE O bubmorexa LOK
' https://m.edsoo.ru/00ad9ffa
IPYIIax CXOAHBIX AIEMEHTOB
Ilepnoanueckuil 3aK0H U
52 HepnoﬂnquKas[ CHUCTEMA XUMHYECKUX bubmotera [JOK
PO https://m.edsoo.ru/00ada52c
anemenToB /. 1. MenneneeBa
Bubnmmoreka IIOK
53 Ilepuropl, rpynmnsl, HOArPYIIIbI i

https://m.edsoo.ru/00ada52c
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Crpoenue atromoB. CocTaB aTOMHBIX

bubmuoreka [JOK

>4 snep. 3otonsl https://m.edsoo.ru/00ada342
CtpoeHnue JIeKTPOHHBIX 000JI09eK
55 aToOMOB 3J1IeMeHTOB [lepuoanueckoii bubnmorexa LOK
https://m.edsoo.ru/00ada6hbc
cucremsl [. 1. MenneneeBa
XapakTepucTuKa XUMHUYECKOTO
56 2JIEMEHTA TI0 €T0 MOJIOKEHUIO B bubnnorexa [JOK
[Tepnoaunueckoii cucreme . 1. https://m.edsoo.ru/00ada824
MenneneeBa
3navenue [leproauyeckoro 3akoHa s
57 pa3BuUTHS Hayku U ipakTtuku. /1. . bubnmuorexa [JOK
MenneneeB — y4€HbIN, IEAaror u https://m.edsoo.ru/00ada96e
TpaKJIaHUH
58 DIIEKTPOOTPUIIATETLHOCTh AaTOMOB bubnuorexa [JOK
XUMUYECKUX 3JIEMEHTOB https://m.edsoo.ru/00adaab8
bu6mmoreka [JOK
> Hontast xuMirieckas cesish https://m.edsoo.ru/00adac34
60 KoBanenTnas nonsipHast Xumuyeckas bubnuorexka [JOK
CBSI3b https://m.edsoo.ru/00adaab8
61 KoBanentHas HenossipHas XuMudeckas bubnunoreka [JOK
CBSI3b https://m.edsoo.ru/00adaab9
bubmuoreka [JOK
62 (CTeneH okCIeHiLs https://m.edsoo.ru/00adae28
63 OKUCIUTETbHO-BOCCTAHOBUTEIIbHBIC bubmuoreka [JOK
peakuuu https://m.edso0.ru/00adb076
64 OKucauTen U BOCCTAaHOBUTEIU bubmorexa HOK
https://m.edso00.ru/00adb076
65 KonTtponeHas padota Ne4 o teme 1 bubnuorexa [IOK
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«Ctpoenne atoMa. XuMUYECKasl CBS3bY

https://m.edsoo.ru/00adb486

66 PesepBHeIit ypok. O600IICHNE 1 1 bubmmoreka [JOK
cUCTeMaTU3alus 3HaHUI https://m.edsoo.ru/00adb33c
67 PesepBHeIit ypok. O600IICHNE 1 1 bubnmoreka [JOK
cUCTEeMaTU3alus 3HAHUI https://m.edsoo.ru/00ad9ch2
68 PesepBHblit ypok. O60011€HNE U 1 bubnnorexa [JOK
cHUCTEeMaTU3alus 3HAHUI https://m.edsoo.ru/ff0d61c6
OBIIEE KOJIMYECTBO YACOB I10 68 4

[TPOI'PAMME
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9 KJIACC

KoanuecTBo yacon DJIeKTPOHHBbIE
Ne ara undposbie
Tema ypoka Konrpoiabubie | IlpakTHyeckue o op
n/n Bcero u3yueHusi | oOpa3zoBaTesibHbIE
padoTsbI padoThI
pecypcsl
[Iepnoandeckuil 3aK0H.

1 [lepuoauueckas cucrema 1 bubnnorexa [JOK
XUMHUUYECKUX 31eMeHToB [l. 1. https://m.edsoo.ru/00adb59e
MenneneeBa
3aKOHOMEPHOCTH B H3MEHECHUH

2 CBOMCTB XMMHUYECKUX FJIEMEHTOB 1 bubmorexa HOK

. https://m.edsoo.ru/00adb6b6
MEPBBIX TPEX NEPUOOB

3 Knaccudukanus 1 HoMeHKIaTypa 1 bubnuorexa [JOK
HEOpPraHWYECKUX BEIECTB https://m.edsoo.ru/00adb7e2

4 Bunel xuMuueckoil CBSA3HU U THUIIBI 1 bu6mmoreka [JOK
KPUCTAJUIMYECKUX PEIIETOK https://m.edsoo.ru/00adbac6
KontponpHas padorta Nel mo teme

5 «[ToBTOpEHUE U YriyOJICHHE 3SHAHHIMA 1 1
OCHOBHBIX pa3J/ieioB Kypca 8 Kiacca

5 Knaccudukanus XuMu4ecKkux 1 bubnunoreka [JOK
peaKIii Mo pa3IMYHbIM MPU3HAKAM https://m.edsoo.ru/00adbch0
[ToHsiTHE O CKOPOCTH XUMHUYECKOI

7 eakiuu. [ToHsSTHE O TOMOTE€HHBIX U 1 Bubmorexa IIOK
P ' https://m.edsoo.ru/00adbe9a
TeTepOTeHHBIX PEeaKIIMIX
[ToHATHE O XUMUYECKOM PaBHOBECHUHU.

P bu6mmoreka [JOK

8 @DakTOpBl, BIUAIOLINE HA CKOPOCTh 1

XUMHUYECKOU PCaKIUU U MOJIOKCHUC

https://m.edsoo.ru/00adc28c
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XHUMHUYCCKOT'O paBHOBCCHUS

OKHCIINTEIBHO-BOCCTAHOBUTEIILHBIC

bu6mmoreka [IOK

9
peakuuu https://m.edsoo.ru/00adcade
Teopust 3eKTPOIUTHIECKON
10 Hcfo na I/II/IpCI/IJII)HBIC U cia0ble bubnmorexa [TOK
o AT, https://m.edsoo.ru/00adcd68
AIEKTPOJIUTHI
11 HMonHble ypaBHEHUS peaKIIUNA bubnmorexa LOK
My peakdl https://m.edsoo.ru/00add448
XUMHYECKHE CBOMCTBA KUCIIOT U
12 OCHOBAHHUI B CBETE IIpeACTaBICHUI bubmmorexa [TOK
pv https://m.edso00.ru/00add5d8
00 PIEKTPOJIUTHYECKON TUCCOITUAITNN
XUMHYECKHE CBOMCTBA COJIEH B CBETE
13 IpEeNCTaBIEHNHA 00 bubmmorexa LOK
pelt . https://m.edsoo.ru/00add8b2
ANEKTPOJUTUUECKON JUCCOMAITIH
14 TTousarue o ruaposm3se cojiei bubmorexa [TOK
P https://m.edsoo.ru/00add9d4
15 O06o00IIcHNE B CHCTEMAaTH3aLIHs bubnuorexka [JOK
3HAHUH https://m.edsoo.ru/00addd12
[TpakTuueckast padota Ne 1.
16 «Pemenue 2KCrIepuUMEHTATBHBIX bubmnorexa [IOK
p https://m.edsoo.ru/00addbfa
3aa4uy
KounTtponsnas padora No2 o teme
17 «DIEKTPOIUTHYECKAS JUCCOLAALNA 1 Bubmiorexa IIOK
p A AT https://m.edso0.ru/00addecO
XUMUYECKUE PEaKIIMU B paCTBOPAX)
OO0111ast XapaKTEPUCTHUKA TaJIOT€HOB.
18 XI/III-\]/I-II/ILIGCIfI/Ie CBlz)ﬁCTBa Ha IpuMepe bubmiorexa LIOK
p p https://m.edsoo.ru/00addfe2
xJiopa
19 Xnoposojopoa. CoisiHast KUCIOTA, bubnuorexa [IOK
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XUMUYECKHE CBOMCTBA, MOJyYEHHUE,
MIPUMEHEHUE

https://m.edsoo.ru/00ade104

[IpakTnueckas padora Ne 2 o teme

bu6mmoreka [IOK

20 «HOHY%HH? COHfHOH KHEHOTHL, https://m.edsoo.ru/00ade348
U3y4YeHUE €€ CBONCTB»
Brruucnenus mo ypaBHEHUSIM

21 XUMHYECKUX peazlll)nﬁ, €CJIA OINH U3 bubmmorexa [TOK

https://m.edsoo.ru/00ade488

peareHTOB JaH B U30BITKE

29 OO6mrast xapakTepUCTUKA PJIEMEHTOB bubnuorexa [JOK
VIA-rpynnst https://m.edsoo.ru/00ade64a
ANnoTpornHble MOJU(PUKAIIUU CEPBI.

23 Haxoxnenue cepbl U €€ coeTMHEHUI bu6mmoreka [IOK
B IIpUpoJie. XUMUYECKHE CBOMCTBA https://m.edsoo.ru/00ade64a
cepbl

24 CepoBo0poJ, CTPOCHHE, bubnuorexa [JOK
(bu3UYeCKre U XUMHYECKUE CBOMCTBA https://m.edsoo.ru/00ade802
Oxcuppl cepbl. CepHasi KUCIIOTA,

25 (u3HYECKHEe M XUMUYECKHE CBOMCTRA, bubmmorexa [JOK

https://m.edsoo.ru/00adea28

MIPUMEHEHHE
XUMUYECKUE PeaKlnu, JekKaIINe B
OCHOBE MPOMBIILIIEHHOTO criocoba

26 MOJYYEHUSI CEPHOM KUCIIOTBHI. bubnuoreka [IOK
XUMHUYECKOE 3arpsi3HEHUE https://m.edsoo.ru/00adec8a
OKPY>KAIOILEN CPebl COCTMHEHUSAMU
cepbl

97 Brruncienue maccoBoil J0JIM BEIXOAa bu6mmoreka [JOK
IIPOYKTa peaKkuu https://m.edsoo.ru/00adec8a

28 OOm1ast XxapaKTepUCTHUKA HJIEMEHTOB bubnuorexa [IOK
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VA-rpynisl. A30T, paclipocTpaHeHHE
B IIpupoJe, Gpu3ndecKkue u
XUMUYECKUE CBOUCTBA

https://m.edsoo.ru/00adeeab

AmMHEaK, ero pu3nvecKkue u

29 XUMUYECKHE CBOMUCTBA, MOJTYYCHHUE U bubamorexa LOK
’ v https://m.edsoo.ru/00adf004
MIPUMCHCHHE
[IpakTnueckas padora Ne 3 o Teme
30 «[Tony4yeHne aMmMuaKa, U3ydeHUe ero bubmorexa HOK
o > 1Y https://m.edso0.ru/00adf180
CBOWCTB»

31 A3oTHas KucnoTa, eé pusndeckue u bubnmuorexa [JOK
XUMHUYECKHE CBOWCTBA https://m.edsoo.ru/00adf306
Hcnosib30BaHMe HUTPATOB U COJICH
aMMOHWUS B Ka4€CTBE MHHEPATIHHBIX

32 oOpenuil. Xummuueckoe Bubnmorexa LIOK
YAODP ) . https://m.edsoo.ru/00adf518
3arps;3HEHUE OKPYKAIOIICH CPeIbl
COCIIMHEHUSIMH a30Ta
®docdop. Oxcua pochopa (V) u

33 Cpocgo pHa;I anng)Ta (b(i)I/II)BI/I(quKI/Ie u bubmorexa LIOK

p o https://m.edsoo.ru/00adf68a
XUMUYECKHE CBOMCTBA, MOJTyICHHE
Hcnonws3oBanue docdaToB B

34 KaueCcTBE MHUHEPAIbHBIX yI0OPEHHIA. bubnunoreka [JOK
3arpsi3HEeHUE NPUPOTHON Cpeabl https://m.edsoo.ru/00adfc20
dbocharamu
Yrnepon, pacnpocTpaHeHUE B

35 npu 1(3) e (li)nsnieCKl:Ie Y XUMHYECKHE bubmmorexa [JOK

p P He https://m.edsoo.ru/00adfd9c
CBOICTBa
36 Oxcuppl yriaepoaa, ux pusudeckue u bubnmnoreka [JOK

XHMHUYECKHE CBOMCTRA.

https://m.edsoo.ru/00adfebe
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DKosorudyeckue npooIemsl,
CBsI3aHHBIE ¢ OKcuaoM yriepoaa (1V)

37 VroJpHas KACIIOTa U € COJIU bubmorera [JOK
https://m.edsoo.ru/00ae006c
[Ipaktuyeckas pabora Ne 4 o reme
38 "[loydeHue yriaekucioro rasa. bubnnorexa [JOK
KauectBennas peaxius Ha kapOOHaT- https://m.edsoo.ru/00ae027e
non"
[TepBoHauanbHBIE TIOHATHUS 00
39 OPraHNYECKUX BEIECTBAX KAK O bubnmorexa LOK
p https://m.edsoo.ru/00ae054e
COCTMHEHUSX yIIIepo/ia
bu6mmoreka [IOK
40 KpeMuuii u ero coequHeHus
P A https://m.edsoo.ru/00ae080a
[Ipaktrueckas padota Ne 5. Permenue
41 SKCIIEPUMEHTAIBHBIX 3a/a4 MO TEME bubnuorexa [JOK
«BaxkHeie HeMeTalIbl U UX https://m.edso00.ru/00ae0bf2
COCITUHCHUSDY
KontponpHas padota Ne3 no teme
. bu6mmoreka [JOK
42 «BaxkHeinue HeMeTalIbl U UX 1
https://m.edsoo.ru/00ae0el8
COCTUHCHUS»
OO6mras XapakTepUCTHKA XUMUYECKUX
3JICMEHTOB — METAJLJIOB.
43 Metannuueckas CBSI3b U bubmuoreka [JOK

MEeTaJUInYeCcKask KpUCTaININYECKast
pemérka. Pu3nyeckue CBOMCTBA
METaJJIOB

https://m.edsoo.ru/00ael103e
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https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae103e
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XHUMHUYECKHE CBOMCTBA METAJIOB.
DNEeKTPOXUMHUYECKUHN Psifl
HaIpsKEHUH METaJUIOB

bubmuoreka [JOK
https://m.edsoo.ru/00ael1156
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https://m.edsoo.ru/00ae1156

OOm1re cnocoObl MOTyYeHUs
metauioB. CiuiaBel. BerauciieHus mo

bu6mmoreka [IOK

45 YPABHCHIVIN XHUMITICCIX Peaitiit, https://m.edsoo.ru/00ae1156
€CJIM OJIMH U3 PEareHTOB COICPIKHT
MIPUMECH
46 [TonsaTue o KOppo3uUn METAJIOB bubmorexa HOK
https://m.edsoo.ru/00ael1278
bubmmoreka [IOK
41 [enotrie MeTaib! https://m.edso0.ru/00ael4b2
48 OKcHIBI ¥ THAPOKCHUIBI HATPUS U bubnuorexa [JOK
Kajust https://m.edso0.ru/00ael4b2
49 [Ileno4yHO3EMENBHBIE METAIIIIBI — bubnnorexa [JOK
KaJIbIIMA U Maraum https://m.edso0.ru/00ae15e8
50 Baxueiiime coenuHeHNs KaabIIAA bubmorexa [TOK
https://m.edsoo.ru/00ae15e8
51 O06o01menre U cucTeMaTru3arus
3HaAHUH
59 JKEcTroCTh BOABI M CIIOCOOBI €& bubmuorexka [JOK
yCTpaHEHUsI https://m.edsoo.ru/00ae1886
[IpakTnueckas paborta Ne 6 o Teme
N N bubmuoreka [JOK
53 "YKEcTKkoCcTh BOIABI U METOIBI €6
\ https://m.edsoo.ru/00aelae8
yCTpaHEeHHs
54 JNp—— bubmuoreka [JOK
https://m.edsoo.ru/00aelc64
55 AmdoTepHbIe cBOIICTBA OKCHIA U bubnuoreka [IOK
TUIPOKCHUIA https://m.edsoo.ru/00aelc64
56 Keneso bubmuoreka [JOK

https://m.edsoo.ru/00ael1d86
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https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1d86

Oxcupl, TUAPOKCHUJIBI M COJIU JKEJe3a

bubmuoreka [JOK

> (1) u xene3a (1) https://m.edsoo.ru/00ae35e6
58 O06o00mIeHne U cuCcTeMaTH3aIs
3HaAHUH
[Ipaktuyeckas padora Ne 7. Pemmenue
59 SKCIEPUMEHTAIBHBIX 3a7a4 MO TEME bubnuorexa [JOK
«BaxuHenmme MeTajlibl 1 UX https://m.edsoo.ru/00ae3de8
COEJIMHEHUS»
Brruucnenus mo ypaBHEHUSIM
XUMUYECKUX PEAKIUi, €CITN OJIUH U3
60 peareHToB JaH B U30BITKE WU bubnnorexa [JOK
COIEPKUT IpUMecH. Beruncnenus https://m.edsoo.ru/00ae1750
MaccoBOM J0JIH BBIXOJa MPOIYKTa
peaxkuuu
61 O00011eHNE U CUCTEMATU3ALMS
3HaHUH
KontponbHas padota Ne4 o teme
62 «Baxnelimue MeTauIbl 1 UX 1
COEJIMHEHUS
63 Bemiectsa u marepuaisl B bubnnorexa [JOK
HOBCEIHEBHOM KU3HU YeIOBEKa https://m.edso0.ru/00ae3f50
64 XHUMUYECKOE 3arpsA3HEHUE bubnunoreka [JOK
OKpYXarollen cpebl https://m.edso0.ru/00ae4270
65 Ponp xumuu B periennn bubnuoreka [IOK
9KOJIOTHYECKUX MPOoOIeM https://m.edsoo.ru/00ae4270
66 PezepHblit ypok. O6001meHue u bubnuoreka [IOK
cucTeMaTu3alus 3HaHU https://m.edsoo.ru/00ae0dOa
67 PezepBHblit ypok. O0o0meHue u bubnuorexa [IOK
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https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae0d0a

CUCTEMAaTU3alus 3HaHUU

https://m.edsoo.ru/00adb33c

68 PesepBHblit ypok. O600111€HNE U

cUucCTeEMaTHU3anus 3HaAaHUU

bu6mmoreka [IOK
https://m.edsoo.ru/00ad9cb2

OBIIEE KOJIMYECTBO YACOB I10
[TPOTPAMME

68
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https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2

YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYHEBHBIE MATEPHUAJIBI JIVISA YYEHUKA

* Xumus, 8 knacc/ I'abpuensu O.C., OctpoymoB W.I'., Cragkos C.A.,
AxumonepHoe obuiectBo «M3narenbctBo «IIpocBemienue.
» Xumus, 9 knacc/ I'abpuensa O.C., Octpoymon W.I'., Cnaakxos C.A.,

AKI_[I/IOHepHoe O6H.I€CTBO <<H3I[8,T€J'IBCTBO ((HpOCBCH.[GHI/Ie».

METOANYECKHUE MATEPHUAJIBI VIS YYUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbI CETHU

HUHTEPHET

Poccutiickas snextponHas mkona https://resh.edu.ru
bubmuoreka IIOK https://urok.apkpro.ru

Yuu.py https://uchi.ru

HNudoypox https://infourok.ru

HOC Mos mikona https://myschool.edu.ru/

OI'BHY «®UIIN» https:/fipi.ru

ok wdrE

[Tpu peammzanuu paboueld MPOTpaMMbI HCIOIB3YETCS KOMIBIOTEPHOE
o0opynoOBaHWe, TIOCTABIEHHOE B paMKaX pETHOHAIBHOTO  TPOEKTa
«IIudposasoOpazoBarenpHas cpeaay:

- Cmapt-teneBuzop DEXP A751,
-MHTepaKTHBHBINA TIporpaMMHO-amnmapatHbiil komruieke NEWLine
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https://resh.edu.ru/
https://urok.apkpro.ru/
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https://infourok.ru/
https://myschool.edu.ru/
https://fipi.ru/
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