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HHOACHUTEJIBHAA 3AIIMCKA

[IporpaMMma 1o XMMHH Ha YPOBHE OCHOBHOT'O OOIIEro oOpa3oBaHMs COCTaBJeHa Ha OCHOBE
TpeOOBaHUH K pe3ylbTaTaM OCBOSHHSI OCHOBHOM 00pa3oBaTeIbHOM MPOrpaMMBbl OCHOBHOTO OOIIIEro
obpazoBanusi, npexacraBieHHbIXx B ®I'OC OOO, a takxke Ha ocHOBe (emepanbHOW paboueit
IpOTpaMMbl BOCIUTAHUS U C YYETOM KOHIEMHIMU MPENoIaBaHus y4eOHOTro mpeamera «XUMUs» B
oOpasoBartenbHbIX opranu3anusx Poccutickoir denepamnu.

[IporpaMmma 1o XuMuH Ja8T MPEACTaBICHWE O IMENAX, OOIIe cTpaTeruu OOy4eHUs,
BOCIIUTAHUS U Pa3BUTUSA OOYy4aIOUIMXCS CpPEACTBAMH Y4eOHOro mpelMeTa, YCTaHaBIMBAET
o0s3aTeNnpHOE MPEIMETHOE COJIep’KaHue, MpPeayCMaTpUBAeT pacIpelielieHHe ero Mo Kiaccam u
CTPYKTYpUPOBAaHUE IO pa3jiesiaM U TeMaM MpOorpaMMbl 0 XUMHUHU, ONPEAEISIET KOJIUUYECTBEHHBIE U
KAUECTBEHHbIE XAPAKTEPHUCTUKU COJEPHKAHUS, PEKOMEHIYEMYIO IOCIEI0BATEIbHOCTh HU3yYEHUS
XUMHUHM C Y4ETOM MEXIIPEIMETHBIX U BHYTPUIIPEIMETHBIX CBSI3€H, JIOIMKM y4yeOHOro mpolecca,
BO3PACTHBIX 0COOEHHOCTEH O0YYarOIIUXCS, ONpeAesieT BO3MOKHOCTH MpeAMeTa Ul peaan3aluu
TpeOOBaHUI K pe3ylbTaTaM OCBOCHHS OCHOBHOW 00pa3oBaTENbHOW MpPOrpaMMbl Ha YpPOBHE
OCHOBHOTO 00I1IeT0 00pa30BaHus, a TaKkKe TPeOOBaHUN K pe3ylbTaTaM O0yueHHUsl XUMHUH Ha YPOBHE
Hened M3y4deHHsl MpeAMEeTa U OCHOBHBIX BHJIOB y4€OHO-IIO3HABATENbHOM JESTEIBbHOCTU
00y4aromerocsi 1o OCBOCHHUIO Y4€OHOTO COACpKAHUSI.

3HaHUE XMUMHHU CIY)KUT OCHOBOW ISl (YOPMUPOBAHHS MHUPOBO33PEHUSI OOYUaIOIIETOCs, €T0
MPEJICTAaBICHUI O MaTepHaAbHOM €IMHCTBE MHPA, BAXKHYIO POJIb UTPAIOT POopMHUpyeMble XUMUEH
IPEJICTaBICHUS O B3aUMOIPEBPALICHUSIX HEPTMU M 00 3BOJIIOLMHU BEIIECTB B MPUPOAE, O MYTAX
pelieHuss TI00albHBIX MpoOJeM  yCTOMYMBOIO  pa3BUTHUS  YEJIOBEUECTBA —  CBHIPHEBOIA,
HHEPTEeTUYECKOM, MUIIEBON U KOJIOTUIECKON 0€301macHOCTH, MPOOIIeM 31paBOOXPAHEHUSI.

N3yyenue xumuu:

CIOCOOCTBYET peanu3alii BO3MOXHOCTEH ISl caMOpa3BUTHS U (HOPMHUPOBAHMS KYJIbTYpPbI
JUYHOCTH, €€ 001el U (PyHKIMOHATILHOW IPaMOTHOCTH;

BHOCHUT BKJaJ B ()OPMUPOBAHME MBIIUIEHUS U TBOPUYECKUX CIOCOOHOCTEM OOywaromuxcs,
HaBBIKOB ~ MX  CAMOCTOSITEIbHOM  y4eOHOH  JEATENIbHOCTH,  OKCIEPUMEHTAJIbHBIX U
UCCIIEIOBATEIbCKUX YMEHUH, HEOOXOJUMBIX Kak B IIOBCEAHEBHOW IKU3HU, TaKk MU B
npodecCOHAIBHOMN 1eATeNbHOCTH;

3HAKOMMT CO CIENU(PUKON HAYYHOT'O MBILIUICHUS, 3aKIabIBAET OCHOBBI LIEJIOCTHOTO B3IJIsAa
Ha €JMHCTBO NPUPOABI M YEIOBEKAa, SBISETCS OTBETCTBEHHBIM JTalloM B (OPMHUPOBAHUU
€CTECTBEHHO--HAYYHON TPaMOTHOCTH 00YyYaIOIINUXCS;

CrocoOCTBYeT (OPMUPOBAHHMIO IIEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO--HAyYHBIM
3HaHUSAM, K TIpHUpOJe, K UEJIOBEKY, BHOCUT CBOM BKJIaJ B OKOJOTHYECKOe 0OpazoBaHuE
o0yJaromuxcs.

JlanHble HampaBlieHHUss B OOy4YeHUM XMMHHM OOECTIeUMBAIOTCS ClEeUU(UKON Ccoaep KaHUs
y4eOHOT0 MpeaMeTa, KOTOPBIN SIBIISIETCS MEeIarornyeck aJarnTHPOBaHHBIM OTpakeHHeM 0a30BOM
HayKH XMMUU Ha ONPEeNIEHHOM 3Tarie €€ pa3BUTHS.

Kypc xumuu Ha ypoBHE OCHOBHOI'O OOIIEro OOpa30BaHUS OPUEHTUPOBAH HA OCBOEHUE
00y4JaroMMHUCS CUCTEMBI TIEPBOHAYATIBHBIX MOHATHN XMMHMH, OCHOB HEOPraHMYECKOM XUMHHM U
HEKOTOPBIX OTAEJIbHBIX 3HAYMMBIX MIOHATUN OPraHUYECKON XUMUH.

CtpykTypa colep:kaHusi NpOTrpamMMmbl 1O XUMUU c(OpMHpOBaHA Ha OCHOBE CHCTEMHOI'O
noaxoga k €€ mizydeHuro. CoJepkaHUE CKIIAJbIBAETCS W3 CUCTEMBI IOHATUH O XMUMHYECKOM
3JIEeMEHTE U BEUIECTBE M CUCTEMbI IOHATUN 0 XUMHUYECKOM peakunu. O6e 3TU CUCTEMBI CTPYKTYpPHO
OpraHM30BaHbl M0 NPUHIUIY IOCIEI0BATEIBHOIO PA3BUTHsI 3HAHWN HA OCHOBE TEOPETUUYECKUX
MIPEACTABJICHHUI pa3HOrO YPOBHS:

ATOMHO--MOJIEKYJISIPHOTO YYEHHS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

ITepuoanueckoro 3akona /. 1. MeHnneneeBa kak OCHOBHOT'O 3aKOHA XUMUH;

YUYEHUS O CTPOEHUHU aTOMa U XUMUYECKOU CBA3H;

MPEJICTaBICHUI 00 AIEKTPOIUTUYECKOM TUCCOLMAIIMH BEIIECTB B PACTBOPAX.

Teopernueckue 3HaHUS pPACCMAaTPUBAIOTCS HA OCHOBE SMIIMPUYECKH IIOJYyYEHHBIX U
OCMBICJICHHBIX (DAKTOB, Pa3BUBAIOTCS MOCIEI0BATEIbHO OT OJHOTO YPOBHS K APYrOMY, BBIIOJIHSS



(GyHKLINU OOBACHEHMS M IMPOTHO3UPOBAHMS CBOWCTB, CTPOEHUS M BO3MOXHOCTEH MPAKTUYECKOTO
IPUMEHEHHUS U TIOJYyYEHUS U3y4aeMbIX BEILECTB.

OcBoeHue nporpaMMbl IO XUMHHM CIIOCOOCTBYET (OPMHMPOBAHUIO MPEICTABICHUS O
XUMUYECKOM COCTaBIAIOLICHM HAy4HOM KAapTHHBI MHMpPAa B JIOTHKE €€ CHUCTEMHON IIPUPOJBI,
LIEHHOCTHOTO OTHOLICHHs K HAay4YHOMY 3HaHHMIO M METOJAM IO3HAHMs B Hayke. M3ydyeHne xumum
IIPOUCXOJUT C MPUBJICUYECHUEM 3HAHUI U3 paHee M3YUYEHHBIX yUEOHBIX MpeaMeToB: «OKpyKarolui
Mup», «buonorus. 5—7 knaccel» U «dusuka. 7 Kjaacey.

[Tpy U3y4eHUM XMMHUU MPOUCXOIUT (OPMHPOBAHME 3HAHUI OCHOB XMMHUECKOW HAYKH Kak
00J1aCTH COBPEMEHHOT'0 €CTECTBO3HAHMSI, IPAKTUYECKOMN AEATENIbHOCTH YeI0BeKa U KaK OJHOIO M3
KOMIIOHEHTOB MMPOBOM KyJbTYpbl. 3ajada y4eOHOro ImpeaMera COCTOUT B (OPMHPOBAHUU
CHCTEMBbl XHMHUYECKHUX 3HAHUH — BaXHEHIMX (DAKTOB, MOHATUH, 3aKOHOB M TEOPETHYECKHX
IOJIOKEHUH, JIOCTYNHBIX OO0OOIIEHHH MHPOBO33PEHYECKOTO XapakTepa, sA3blka HayKd, B
IPUOOIIEHNN K HAYyYHBIM METOJaM MO3HAHUS NPU M3YyYEHUM BEIIECTB U XMMUYECKUX peakuui, B
GopMHpOBAaHUM M PAa3BUTHUM II03HABATEJIbHBIX YMEHUH M UX NPUMEHEHHH B Yy4eOHO-
[IO3HABATEJIbHON U y4eOHO-UCCIIE0BATENbCKON JESATENIbHOCTH, OCBOCHMM IPaBUJl OE€30MacHOIO
oOpallleHus C Bel[eCTBaMU B IIOBCEIHEBHON KU3HHU.

[lpy w3yyeHMH XHWMUU Ha YPOBHE OCHOBHOTO OOMIETO OOpa3oBaHMs BaXHOE 3HAYCHHE
nproOpenu Takue HesIu, Kak:

dbopMHUpOBaHME WHTEIUIEKTYaJIbHO pPa3BUTONW JIMYHOCTH, TOTOBOM K CcamM00Opa3oBaHUIO,
COTPYAHUYECTBY, CAMOCTOSATEIIbHOMY IIPUHATHUIO PEelIeHUH, CIOCOOHON alaiTUPOBATHCS K OBICTPO
MEHSIOLIUMCS YCIIOBUSAM XKU3HU;

HAlpaBIEHHOCTh OOYy4YeHHs Ha CHUCTEeMaTH4ecKoe MpHoOLIeHHe OoOyJaromuxcs K
CaMOCTOSITENIbHOM MO3HABATEIbHONW JEATEIIbHOCTH, HAYYHbIM METO/IaM IMO3HaHUs, (OPMUPYIOLIUM
MOTHUBAIMIO U PA3BUTHE CIIOCOOHOCTEN K XMMUHU;

o0OecrieueHHe yCIIOBUHM, CHOCOOCTBYIOIIMX MPUOOPETEHHI0 O0yYarolMMHCS — OIBITa
pa3sHOOOpa3HOM JesATeNbHOCTH, IMO3HAHMA M CAMOINO3HAHMS, KIIIOUEBBIX HABBIKOB (KIIIOYEBBIX
KOMIIETEHIIN ), UMEIOIINX YHUBEPCAIbHOE 3HAUE€HUE JJIS1 PA3IMYHBIX BUAOB JAESTEIbHOCTH;

¢dopmupoBaHue o0mEeH (YHKIMOHATBHOW M €CTeCTBEHHO-HAYYHOW TI'PaMOTHOCTH, B TOM
YHclie YMEHUN OOBSCHATH M OLICHUBATh SIBJICHUSI OKPYXKAIOIIET0 MUpPa, UCIOJIb3Ys 3HAHUS U ONBIT,
MOJy4YEeHHbIE IPU U3YUYEHUH XUMHHU, IPUMEHSTh UX IPU PeLIeHnU Mpo0seM B MOBCEAHEBHOM KU3HU
U TPYZIOBOM J€SATENILHOCTH;

¢dopmHpoBaHHe y OOydYarOUIMXCH T'YMaHMCTHYECKUX OTHOUICHUH, MOHMMAaHUS LEHHOCTU
XUMHUYECKMX 3HAHUM s BbIPAaOOTKH SKOJIOTHMYECKH 11eJecOo00pa3HOro MOBEAEHUS B OBITY H
TPYZAOBOM JEATENBHOCTH B LEISAX COXPAHEHHS CBOETO 3/I0POBbS M OKPYKAIOLIEH NPUPOAHON
Cpenpl;

pa3sBUTHE MOTHUBAIMU K O0YYEHHIO, CIIOCOOHOCTEH K CAMOKOHTPOJIO U CAMOBOCIUTAHUIO Ha
OCHOBE YCBOEHHUSI OOIIIeUEeI0BEYECKUX [IEHHOCTEM, TOTOBHOCTH K OCO3HAHHOMY BBIOOpY Mpoduiis u
HaNpaBJIEHHOCTH JIaIbHEHIIIEro 00ydeHuU .

OO61iee 4uciIO 4acoB, OTBEACHHBIX JUISI M3YYEHHsS] XMMHHM Ha YPOBHE OCHOBHOTO OOILEro
oOpa3oBanus, coctaBiseT 136 yaco: B 8 kimacce — 68 dacoB (2 vaca B Hefento), B 9 kiacce — 68
yacoB (2 yaca B HEJIEINIO).

COILEPKXAHUE OBYYEHMUSA

8 KJIACC
IlepBoHauya/JbHbIE XMMHYECKHE TOHATHUSA
[Ipenmer xumuu. Poab XMMHM B )KW3HU Y€JIOBEKa. XMMHS B CUCTEME HayK. Tena u BelecTsa.
®du3nuecKkue CBOMCTBA BEIIECTB. ArperaTHoe coctosinue Bemiects. [loHaTre 0 MeToAax Mmo3HaHus B
xuMuu. Yucteie BenecTBa U cmecu. CriocoObl pa3ieieHus CMeceil.
ATOMBI U MOJIEKYJIbl. XUMUYECKHE A1eMeHThl. CUMBOJIBI XUMUUYECKHUX 31eMeHTOB. [IpocTbie
Y CJI0’KHBIE BElIECTBA. ATOMHO-MOJIEKYJISIPHOE YUEHUE.



Xumunyeckas popmyna. BaneHTHOCTh aTOMOB XMMHUYECKHUX 3JIEMEHTOB. 3aKOH MOCTOSIHCTBA
cocraBa BemecTtB. OTHocuTenbHass aToMHas Macca. OTHOCHUTENIbHasT MOJIEKYJspHAs Macca.
MaccoBast 10Ji1 XUMHUYECKOTrO 3JIEMEHTA B COCIMHEHUH.

KomunyectBo Bemectsa. Monb. MomsipHas macca. B3anMocBs3b KOIM4eCcTBa, MacChl M YUCIIa
CTPYKTYPHBIX €IMHHUII BeulecTBa. Pacy€rsl o hopMynaM XMMHUYECKUX COETUHEHUI.

®usnyeckue U XUMHUUYECKUE SIBJIEHUS. XUMHUYECKass peakuus U e€ NpHU3HaKU. 3aKOH
COXpaHEHMsI MacChl BELIECTB. XHUMHYECKHe ypaBHeHUs. Kiaccuduxamus XUMHUYECKUX peakiuil
(coenMHEHUS, PA3IOKCHHUS, 3aMEIIICHUS, OOMCHA).

Xumuueckuii IKCnepumenm:

3HAaKOMCTBO C XMMHYECKOW MOCyno#l, mpaBujiaMu paboTel B jaboparopuu M HpuéMaMu
oOpaieHust ¢ J1abopaTOpHBIM OOOpYyIOBaHUEM, HW3YU4E€HHE U OINMUCaHUE (U3UYECKUX CBOUCTB
00pa3110B HEOPraHMYECKUX BEIECTB, HaO/MoAeHne Qu3ndyeckux (IJIaBJIeHHE BOCKA, TasHUE JIbJA,
pacTupaHue caxapa B CTYINKE, KHUIECHUE W KOHACHCAIMS BOJbI) U XUMHUYECKUX (TOpPEHHE CBEYH,
MPOKaMBaHUE MEAHON MPOBOJIOKH, B3aMMOJICHCTBUE Mella ¢ KHCIOTOMN) SIBJICHUI, HAOllt0IeHue U
OTNHMCaHUE MPU3HAKOB MPOTEKAHUS XMMUUYECKHX peaklHil (pas3jioKeHue caxapa, B3auMOJICHCTBUE
CEpHON KHCJIOTHI C XJOpHAOM Oapusi, paznoxenue ruapokcuga menu (1) mpu nHarpeBanum,
B3auUMOJIeCTBUE kelne3a ¢ pactBopoM cosr Menu (Il), uzydenue cnocoOoB pasziesieHust cMeceit: ¢
MOMOIIbI0 MarHuTa, (UIBTPOBAHME, BBHIIAPUBAHME, NUCTWILISAIUS, XpoMmarorpadus, MpoBereHue
OYHMCTKM TIOBAPEHHOW COJIM, HAOIIOJEHWE U OINHCAHUE PEe3yJbTAaTOB IIPOBEACHUS OIIBITA,
WJUTIOCTPUPYIOIIETO 3aKOH COXPAaHEHHS MacChl, CO3JaHIe MOeNIel MOJIEKYI (IIapOCTEP>KHEBHIX ).

BazkHeiinue npeacTaBuTe I HEOPraHUYECKUX BelleCTB

Bo3nyx — cmeck razoB. CocraB Bo3ayxa. Kuciopom — 371€MEHT M HpPOCTOE BEIIECTBO.
Haxoxaenune kuciopoga B Mpupojie, PU3NYSCKUE U XHUMHUYSCKHUE CBOMCTBA (pEaKIUU TOPCHHS).
Oxcunel. Ilpumenenune xkuciopoga. CrnocoObl MONMy4YeHHs KHUCIOpoJa B JabopaTopuul U
npombiliuieHHOCTH. KpyroBopor kuciopona B mpupojae. O30H — auioTponHas Moau(UKanus
KHCIIOPO/Ja.

TeroBoil 3(p(deKT XUMHUECKONH peakluHd, TEPMOXMMHUYECKHE YpaBHEHUS, 0JK30- H
SHAOTEPMUYECKHE peakluuHu. TOMIMBO: yroib W METaH. 3arps3HEHHWE BO3]yXa, YCUJICHUE
NapHUKOBOTO 3¢ (eKTa, pa3pylieHue 030HOBOIO CIIOSL.

Bomopon — snemeHT u npocrtoe BemecTBo. HaxoxaeHue Boiopoaa B mpupoe, pusndeckue u
XUMUYECKHE CBOMCTBA, MPUMEHEHHE, CIIOCOO0bI TTosydeHus. Kuciotsl u comnu.

MossipHblil 00bEM ra30B. Pacy€Tbl 1o XUMHUECKUM ypaBHEHUSIM.

®usnueckue cBorcTBa Boabl. Boma kak pactBopurenb. PactBopbl. HacelmieHHble n
HEHACBIIIEHHbIE PaCTBOPHI. PacTBOpUMOCTH BellecTB B BoAe. MaccoBas 10715 BEIIECTBA B pacTBOPE.
Xumuyeckue cBoiicTBa BoAbl. OcHOBaHMs. Poib pacTBOpOB B MPUPOAEC M B JKU3HH YEIIOBEKA.
Kpyrosopot Boabl B mpupoe. 3arpsi3sHeHue TpUpoaHbIX BoA. OXpaHa U OUYUCTKA MPUPOIHBIX BO/I.

Knaccudukanmust Heopranmdeckux coenuHennid. Oxcuawl. Kimaccudukamus OKCHIIOB:
coneoOpa3ymoiue (OCHOBHBIE, KUCIOTHBIE, aMpOoTepHbIe) U HeconeoOpasyromme. HoMenknatypa
OKCcHI0B. DU3HUECKHE U XUMUYECKHE CBOMCTBA OKCUIOB. [TomydyeHne okcuaos.

OcHoBanmsi. Krnaccudukanus OCHOBaHWM: MIENOYM W HEPACTBOPUMBIE OCHOBAHUS.
Homenknarypa ocHoBanuil. ®duznueckne M XHUMHYECKHE CBOMCTBa OcHOBaHui. [lomydenue
OCHOBAaHMH.

Kucnorel. Knaccudukamus kucinor. Homenkmarypa kucinor. dusnyeckne M XUMHYECKHE
cBoiicTBa KUCHoT. P akruBHoctu metamuioB H. H. bekerosa. Ilonyuenue kucior.

Comu. Homenknatypa coneil. @uznyeckue M XUMHYECKHE cBoiicTBa cosieil. [lomydeHue
COJIEH.

I'eneTnueckas CBA3b MEXIy KJIACCAMH HEOPTAHUYECKUX COCTUHEHUN.

Xumuueckuii IKCnepumenm:

KaueCTBEHHOE OIpe/eNICHUE COAEpKaHHs KHUCIOpOAa B BO3IAyXe, MOJy4YeHHE, COOMpaHue,
pacro3HaBaHWE W U3YYEHHE CBOWMCTB KHCIOpOAa, HAOIIOJEHUE B3aUMOJICHCTBUS BEIIECTB C
KHCJIOPOJIOM M YCIIOBUSI BO3HMKHOBEHHUS U TPEKpalleHHs ropeHus (mokapa), 03HAKOMIJIEHHE C
oOpa3iiaMu OKCHJIOB U OMHMCAHKUE MX CBOWCTB, MOJIYYCHHE, COOMpaHUE, PAcIIO3HABAHNUE U U3yUCHUE
CBOMCTB BOjiopoJia (rOpeHme), B3auMojeicTBue Boaopoma ¢ okcugom Mmenu (I1) (Bo3MoxHO



WCIIOJIb30BaHNUE BHUCOMATEpHAIOB), HaOMIOIeHHE OOpa3lloB BEIICCTB KOJWYECTBOM | MOIIb,
UCCIICIOBAaHNE OCOOEHHOCTEW  pACTBOPEHHS BEIIECTB C  Pa3IUYHONM  PACTBOPHMOCTHIO,
IIPUTOTOBJIEHUE PACTBOPOB C OIPEACIIEHHOM MAacCOBOM J0JIEW pacTBOPEHHOIO BEIECTBA,
B3aMMOJIEMCTBUE BOJBl C METAUIAMU (HATPUEM M KaiblMeM) (BO3MOXKHO HCIOJb30BaHUE
BUJICOMATEPHUAJIOB), HCCIIEJOBaHHE O0Opa3l0B HEOPraHMYECKHX BEHIECTB pPAa3IMYHBIX KJIACCOB,
HaOJIOJICHUE W3MEHEHHUS OKPacKM HMHAMKATOPOB B pAacTBOpax KHUCIOT M IIEJOYel, HU3ydyeHUE
B3aumoeiicTBus okcuaa meau (11) ¢ pactBopoM cepHOIl KUCIOTHI, KUCIOT ¢ METaJlJIaMH, PeaKuit
HEWUTpaNM3aluu, MOJIy4YeHNEe HEPACTBOPUMBIX OCHOBAHUM, BRITECHEHUE OJIHOTO METaJIa IPYTUM U3
pacTBOpa COJIM, pELICHHE OHKCIEPUMEHTAJIbHBIX 3aJad 1o Teme «BaxkHelnue Kiaccsl
HEOPraHWYECKUX COECTUHEHUI.

Iepuoauveckuii 3akon u Ilepuoamyeckasi cucreMa xuMudeckux 3viementos /. H.
MenpaeneeBa. CtpoeHue aTroMoB. XUMHYeCKasi CBSA3b. OKHCIUTEIbHO-BOCCTAHOBUTEIbHBIE
peakuumn

[lepBble MONBITKH KIACCU(UKAIUU XUMHUYECKHX 3JeMeHTOB. [loHSATHE O Ipymmax CXOIHBIX
AJIEMEHTOB (IEJIOYHBIE W IICJIOYHO3EMEIbHBIE METAJUIbI, TAJIOT€Hbl, UHEPTHBIE Ta3bl). JJIEMEHTHI,
KOTOpBIE 00pa3yroT aM(pOTepHbIE OKCUIBI U THAPOKCUIBI.

Ilepuonnueckuit 3akoH. Ilepumonmueckas cucremMa Xumudeckux oanemeHros [l M.
MenneneeBa. Kopotkonepuonnas u jumHHOnepuonHas ¢opmbl Ilepuoguueckoit  cucTembl
xumuueckux anemMeHtoB J[. WM. MenneneeBa. Ilepuonst u rpynnbl. DU3HYECKHN CMBICI
MOPSIIKOBOTO HOMEPA, HOMEPOB MEPUO/IA U TPYIIIIBI JIEMEHTA.

Crpoenue aromoB. CoctaB atroMHbIX sifiep. M3oTombl. DnekTpoHbl. CTpoeHUE 3JEKTPOHHBIX
obOoouek atoMoB TmepBeix 20 xuMuyeckux snemMeHTOB Ilepumonmyeckoit cuctemsr [[. U.
MengeneeBa. XapakTepuCTHKa XUMHYECKOIO 3JIEMEHTAa MO €ro mnosoxeHuto B [lepumonmueckoit
cucteme /1. . Menaeneena.

3aKOHOMEPHOCTH WM3MEHEHUs paJuyca aTOMOB XUMHUYECKHX D3JIEMEHTOB, METALITUYECKUX U
HEMETAJUIMYECKUX CBOMCTB MO IPYIIIaM U MEPUOIAM.

3nauenue [lepuoauyeckoro 3akona u [lepruonnueckoi CHCTEMbl XUMUYECKUX JIEMEHTOB JIJIst
pa3BUTHUA HayKu U npakTuku. [[. 1. MenneneeB — yd€HbIN U TpaXkJaHUH.

Xumudeckas CBSI3b. KoBanientHas (monspHas " HETIOJISIpHAS ) CBSI3b.
DIIEKTPOOTPULIATETBHOCTh XUMUYECKUX 3JIEMEHTOB. MlOHHAs CBA3b.

Crenenb okuciieHus. OKUCIUTETLHO--BOCCTAHOBUTENIbHBIE peakiuu. [Iporecchl oKuciaeHus
1 BOCCTaHOBJIEHUS. OKUCITUTENN U BOCCTAHOBUTEIH.

Xumuueckuii IKCnepumMenm:

M3y4eHHe o0pa3IoB BEIIECTB METANIOB M HEMETAIJIOB, B3aUMOJICICTBIE THAPOKCHA IUHKA
C pacTBOpaMH KHCIOT | IIeJIo4Yed, TPOBEIECHHWE OMBITOB, WUIIOCTPUPYIOMINX MPUMEPHI
OKHUCJIUTEIFHO-BOCCTAHOBUTENBHBIX PEAKIUi (TOPEHUE, PEAKITUU PA3II0KEHHUS, COSTUHEHHS ).

Mesrwcnpeomemnnie ceasu

Peanuzanusi MeXnpeaIMETHBIX CBA3€H MPU M3YYEHHM XUMHUU B § KIIACCE€ OCYIIECTBIISETCA
4yepe3 UCIMOJIb30BaHNE KaK OOIIUX €CTeCTBEHHO--HAYYHBIX TOHSATHH, TaK M TIOHSITHH, SBISTFOITUXCS
CHUCTEMHBIMU ISl OTAENbHBIX IPEIMETOB €CTECTBEHHO--HAYUYHOI'O LIUKJIA.

OO0me ecTeCTBEHHO--HAYYHBIC TTOHATHS: HAYIHBIM (PaKT, THIOTE3a, TEOPHSs, 3aKOH, aHAJIHN3,
CUHTE3, Kiaccu(ukanus, TMepUOJUYHOCTh, HAONIOJACHHUE, OJKCIEPUMEHT, MOJEINPOBAaHUE,
U3MEpEHHNE, MOJIENb, SIBJICHUE.

®dusnka: MaTepusi, aroM, DdJEKTPOH, MPOTOH, HEUTPOH, HOH, HYKIHJ, HN30TOMbI,
pPaZMoOaKTUBHOCTb, MOJIEKYyJa, JJIEKTPUYECKUIl 3apsij, BEIIeCTBO, Telo, O0BbEM, arperaTHoOe
COCTOSTHUE BEIIECTBa, ra3, (U3NYECKUE BEIMYUHBI, C€IUHUIBI H3MEPEHUS, KOCMOC, TUIAHETHI,
3BE3061, ComHIIE.

buonorus: ¢porocunres, neixanue, ouochepa.

['eorpadus: armocdepa, ruapochepa, MUHEpaNIbl, TOPHBIE TIOPOJIBI, TTOJIE3HBIE HCKOTIAEMBIE,
TOIUIMBO, BOJIHBIE PECYPCHI.



9 KJIACC

BemecTBo 1 XUMHYeCKasi peaKusi

[lepnonnueckuit 3akoH. Ilepumonmueckas cucrema Xxumudeckux oanementos [ .
MenpeneeBa. CTpoeHre aTOMOB. 3aKOHOMEPHOCTH B U3MEHEHUU CBOWCTB XMMUYECKUX 3JIEMEHTOB
IEPBBIX TPEX IEPUOIOB, Kajaus, KaubUUs U MX COCAMHEHHH B COOTBETCTBUU C IIOJIOKEHUEM
2JIEMEHTOB B lleproauyeckoi cucteMe U CTpOEHUEM UX aTOMOB.

CrpoeHue BemecTBa: BHIbl XMMHMYECKOM CBs3U. THIIBI KPUCTAJNIMYECKHUX PEUIETOK,
3aBUCHMOCTb CBOMCTB BEILIECTBA OT TUIIA KPUCTAJUIMYECKON PEIIETKU U BUJA XUMUYECKOU CBS3H.

Knaccugukanuss ¥ HOMEHKIATypa HEOPraHMYECKHMX BEIECTB. XHUMHUYECKHE CBOWCTBA
BELIECTB, OTHOCSIIUXCS K Pa3JIMYHbIM KJIaCCaM HEOPraHMYECKUX COCIUHEHUN, TeHETUYECKas CBA3b
HEOPraHUYECKUX BEILECTB.

Knaccugukanus XMMHYECKMX peakUUil MO pa3ivyHbIM INpH3HaKaMm (10 YHCIy M COCTaBy
YYaCTBYIOUIMX B PEAKLUU BEUIECTB, M0 TEIIOBOMY 3PQEKTY, 0 U3MEHEHUIO CTEIICHEH OKUCICHUS
XMMHUYECKHX 3JIEMEHTOB, 10 00PaTUMOCTH, 110 YYaCTHIO KaTaau3aropa). DK30- U S3HI0TEPMUUYECKHE
peakuuu, TEpPMOXUMUYECKUE YPABHEHMUSL.

[Tonsatue o ckopoctd xumuueckoil peakuuu. Ilonstue 00 0OpaTUMBIX UM HEOOPATUMBIX
XUMHUUYECKHUX peakuusx. [ToHsTHEe 0 rOMOreHHBIX U reTeporeHHbIX peakuusax. [lonstue o katanuse.
[TonsiTe 0 XMMHYECKOM paBHOBecUHU. PaKTOPBI, BIUAIOIIUE HA CKOPOCTh XMMUYECKON PEaKLUU U
M10JIO’KEHNE XUMUYECKOTO PaBHOBECHSI.

OKUCIUTEIBHO-BOCCTAHOBUTENIBHBIE ~ PEAKLUHU, JJIEKTPOHHBIA OaJlaHC  OKUCIIUTENIBHO-
BOCCTAaHOBUTENBbHON peakuuu. CocTaBiieHUE YpaBHEHUHM OKHUCIIUTEIbHO--BOCCTAHOBUTEIIBHBIX
peakuuii ¢ UCIOJIb30BaHUEM METO/1a JIEKTPOHHOr 0 OanaHca.

Teopust 3I€KTPOIUTHUECKON AUCCOLMALMU. DJIEKTPOIMTHI M HEIEKTposnuThl. KaTtuonsl,
AQHUOHBI. MeXaHU3M JUCCOLMALMU BEUIECTB C Pa3JIMYHBIMU BUJAMH XUMUYECKOW cBs3u. CTeneHb
nuccouranuu. CUibHbIE U c1a0ble 3JeKTPOIUTHI.

Peakiun nOHHOTO OOMeHa. YCIIOBUS NPOTEKaHUs peaklUii MOHHOro OoOMeHa, MOJHBbIE U
COKpalllEHHbIE MOHHBIE YypaBHEHHs peakiuil. CBOHCTBa KHCIIOT, OCHOBaHUI U cOJIed B CBETe
npecTaBiIeHui 00 ANEKTPONIUTHYECKOM tucconanuu. KauecTBeHHbIe peakiiuy Ha HoHbl. [loHsTue
O THJIPOJIU3E COJICH.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHHE C MOJEISIMU KPHUCTAUIMYECKUX PEIIETOK HEOPraHMYeCKUX BEIEeCTB —
METaJUIOB U HEMETAJUIOB (rpaduTa U anMasa), CJIOKHBIX BEIIECTB (XJIOpUAa HATPHs), UCCIEI0OBaHHE
3aBUCHUMOCTH CKOPOCTH XHMHMUYECKON peakluh OT BO3JCHCTBUS pa3au4HbIX (DaKTOPOB,
UCCIIEJOBAHNE DJIEKTPONIPOBOJHOCTH PAacCTBOPOB BEILIECTB, IIpolLecca JUCCOLMALUU KHCIOT,
mieoued M cojeil (BO3MOXHO HCIOJb30BaHHWE BHUAEO MAaTepuasnoB), IPOBEJIEHHE OIBITOB,
WITIOCTPUPYIOIIUX MPU3HAKM TPOTEKAHUS peakiuii HMOHHOro oOMeHa (oOpa3oBaHME OcCaJKa,
BbIJIEJICHHE Ta3a, 0Opa3oBaHUE BOJbI), OIBITOB, WJUIIOCTPUPYIOUINX TMPUMEPHI OKHCIUTEIbHO-
BOCCTAHOBUTENBHBIX pPEAKIMM (TOpEHUE, pPEeaKUUMU pa3lIoKEHUs, COEIMHEHUs), paclo3HaBaHHE
HEOPraHMYECKUX BEIIECTB C TIOMOIIBI0O KAa4eCTBEHHBIX peaklIWid Ha HOHBI, pelIeHue
AKCIEPUMEHTAIbHBIX 3a/1a4.

HemeTajuibl 4 MX coeJUHEHUS

OO6mas xapakTepucTuka ranoreHoB. OCOOEHHOCTH CTPOSHHS aTOMOB, XapaKTEpHbIE CTENEHH
okucinenusa. CtpoeHue u (u3MUECKHe CBOMCTBA MPOCTHIX BEIIECTB — Tallor€HOB. XHMHUYECKHE
CBOIICTBA Ha mpUMepe Xjopa (B3aUMOJEHCTBHE C METalllaMHM, HEMETaJlJlaMH, LIEJI04aMu).
XnopoBogopoa. CossiHasg KUCIOTa, XUMHYECKHE CBOWCTBA, MOJy4eHUE, TpUMEHeHue. JleiicTBue
XJIOpa U XJIOPOBOAOPOAA HAa OpraHU3M 4ejoBeKa. BaxkHeWliue XJIopuabl U UX HAXOXKICHHUE B
IIPUPOJIE.

OO6mas xapakrepuctuka syeMeHTOB VIA-rpynmbl. OcoOE€HHOCTH CTpPOEHHsSI AaTOMOB,
XapakTepHble cTeneHu okuciaeHus. CTpoeHue M (PU3MUYECKHE CBOMCTBA IMPOCTBIX BEIIECTB —
KHCJIOPO/a U Cepbl. AJUIOTPOIIHBIE MOTU(BHUKAIIMY KUCIOPOAa U cepbl. XMMUYECKHE CBOWCTBA CEPHI.
CepoBoniopol1, CTpoeHue, GU3nUecKue u XUMU4eckue cBoiictBa. OKCUIBI Cepbl KaKk MPECTaBUTENN
KHACIOTHBIX OKcHIOB. CepHas KHCIOTa, (U3MYECKHMEe M XUMHUYECKHE CBOiicTBa (00mue Kak
IpEJCTaBUTENs Kiacca KHUCIOT U crenuduueckue). XUMUYECKUE peaKIMM, JIeKallue B OCHOBE



MIPOMBIIIUICHHOTO CTOc0o0a TOJydeHHusI cepHON KHUCIOThl. IIpumMenenue cepHoit kuciaotel. Conm
CepHON KHUCIIOTHI, KaUeCTBEHHAsl peakuus Ha cynbdar-uoH. HaxoxaeHue cepsl U e€ coeMHEHU B
npupoze. XUMHUYECKOe 3arps3HEHHE OKPYXKAIOWIEH Ccpelbl COeNMHEHMSIMHU cepbl (KHCIOTHBIE
JIOK]IH, 3arpsiI3HEHUE BO3AYyXa U BOJOEMOB), CIIOCOOBI €0 MPEA0TBPAILECHNUS.

OOmas xapakrepuctuka 3meMeHToB VA-rpynmnbl. OCOOEHHOCTH CTPOEHHUS aTOMOB,
XapaKTEpHBIEC CTETIEHU OKUCICHUsS. A30T, pacpoCcTpaHeHHe B IPUPOJE, (pru3nyecKre u XUMHUIECKHE
cBoiictBa. KpyroBopor a3zora B npupoje. AMMHAK, €ro (pU3MUecCKue U XUMHUYECKHE CBOMCTBA,
nojy4yeHue u npumenenue. Com aMMOHHMS, UX (PU3NYECKHE U XUMHUYECKUE CBOMCTBA, IPUMEHEHHUE.
KayecTBeHHass peakiuss Ha HOHBI aMMOHMs. A30THasg KHUCJIOTa, €€ INOJydeHHe, (U3NYecKue U
XUMHUYECKHE CcBoOilcTBa (oOImMe Kak MpeAcTaBUTENs Kjacca KHUCIOT M clenupuyeckue).
Hcnonp30BaHnEe HUTPATOB U COJIEW aMMOHMS B Ka4€CTBE MUHEPAIbHBIX YA00peHui. XuMHueckoe
3arpsi3HEHUE OKPYKAIOLIEH cpelibl COEAMHEHUAMH a30Ta (KUCIOTHbIE JOXK/IHU, 3arpsiI3HEHUE BO3/1yXa,
no4Bsl U BoJo&éMOB). Pocop, amorponHbie Monupukanuu hocdopa, Gpusnueckne 1 XUMUIECKHUE
cpoiictBa. Okcun dochopa (V) u dochopnas kucinora, ¢uznyeckue U XUMHUECKHUE CBOMCTBA,
nony4enue. Mcnonp3zoBanue ¢pocdaToB B KauecTBE MUHEPATLHBIX YI0OPSHHIA.

OO6mas xapakrepuctuka 3yeMeHTOB IVA-rpynnbl. OcoO€HHOCTH CTpPOEHHs aTOMOB,
XapaKTepHBIE CTENEHH OKHUCICHHUSA. YTIEPOJ, auIOTPONHBIE MOAMU(DUKAINK, PAaCIpOCTPAaHEHUE B
npupoje, pu3ndeckue U XUMU4deckue cBoiicTBa. Axcopbuus. KpyroBopor yrieposa B mpupose.
Oxcuppl yrieposaa, ux (QpU3MUECKHe M XMMHYECKHE CBOWCTBA, JICHCTBHE HA JKHUBBIE OpPraHU3MBI,
HOJIy4eHHE W MPUMEHEHHE. DKOJIIOTHYEeCKUE MpoOJeMbl, CBs3aHHbIe ¢ okcuaoM yriepona (1V),
TUIIOTE3a TI00aIbHOTO MOTEIICHUs KIIMMaTa, MapHUKOBBINA A (deKT. YTompHas KUCIOTa U €€ COJIH,
uxX (U3MYECKUEe U XMMHUYECKHE CBOICTBa, MojlydyeHHe U npuMeHeHue. KauecTBeHHas peakius Ha
kapOoHaT-MoHBI. Vcronb30BaHne KapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIIICHHOCTH U CEIbCKOM
XO34MCTBE.

[lepBoHavasibHble TOHATHS OO0 OPraHMYECKHX BEIIECTBAX KaK O COEIUWHEHUSX YIiepojia
(MeTaH, 3TaH, ATUJIEH, AlleTUJIeH, 3TaHOJ, IIMLEPUH, YKCYCHas KucioTa). [IpupoaHbie HCTOUHUKH
YII€BOIOPOAOB (Yrojb, MPUPOAHBIN ra3, HeQTh), IPOAYKTHI UX NepepaloTKu (OEH3UH), X POJib B
ObITY M TNpoMbllluleHHOCTH. [loHATHE O OMOJNIOrMYecKHM BaKHBIX BeIIECTBaX: XHpax, Oenkax,
yriaeBojax — M HUX pPOIM B JKU3HU 4YeloBeKa. MarepuallbHOE €AMHCTBO OpPraHMYeCKHX U
HEOPraHUYECKUX COEANHEHUN.

Kpemuuii, ero ¢usnyeckue M XHUMHUYECKHE CBOMICTBa, IOJY4EHHE U IPUMEHEHHE.
Coenunenus kpeMHus B mpupoje. Obiue npeacrasienus o6 okcune kpemuus (1V) u kpemauneBoi
kucaore. CUIIMKATBI, X UCIIOJIb30BaHHUE B OBITY, B IPOMBIIIJIEHHOCTH. BaxkHelne crpoutenbHble
MaTepHalbl: KepaMHUKa, CTEeKJIO, IEMEHT, OeToH, xene300eToH. IIpobnemsl OGe3omacHOro
MCIIOJIb30BaHUs CTPOUTENBHBIX MaTepUAJIOB B TOBCEIHEBHOM JKU3HH.

Xumuueckuii IKCnepumenm:

U3ydeHHe 00pa3lloB HEOPraHMYECKHUX BELIECTB, CBOWMCTB COJITHOM KHCJIOTHI, NMPOBEACHUE
Ka4eCTBEHHBIX PEaKIMi Ha XJIOPUI-MOHBI M HAOIIOJEHHE MPU3HAKOB HMX MPOTEKAHUS, OMBITHI,
oTpaxaromue (usnvyeckrue M XUMHUYECKHE CBOMCTBAa rajoreHOB M HMX COEIWHEHUN (BO3MOXKHO
UCMOJIb30BaHUE BHJIEOMATEPHANIOB), O3HAKOMIJIEHHE ¢ oOpa3laMu XJOPHJIOB (TaJOreHHU]OB),
O3HAKOMJICHHE ¢ o0OpasmamMu cepbl M €€ COeIMHEHUSMH (BO3MOXKHO HCIIOJIb30BAHUE
BUJEOMaTepuaoB), HaOJroJeHHWe  mpolecca  OOyriaMBaHMsS — caxapa MOJ  JeicTBHEM
KOHIEHTPUPOBAHHON CEpHOM KHUCIIOTHI, M3Y4YE€HHE XHUMHUYECKHUX CBOMCTB pa30aBiIeHHON CEpHOI
KHCJIOTHI, MPOBEACHUE KAYeCTBEHHOW peakiuu Ha CyiabpaT-HOH W HaONIOJeHHE NpU3HaKa eé
MIPOTEKaHUs, O3HAKOMJICHHWE C (PU3NYECKHMMH CBOWCTBaAMHU a30Ta, (pocdopa M HMX COCITUHECHHIA
(BO3MOKHO HCIOJIB30BaHHE BUIEOMATEPUATIOB), 0Opa3lamMu a30THBIX M (POchOpHBIX yrnOoOpeHHUH,
HOJIy4eHue, coOMpaHue, paclo3HaBaHUE U U3yYeHHE CBOMCTB aMMHaKa, IIPOBEICHUE KaUeCTBEHHBIX
peakiuii Ha MOH aMMOHUS U GochaT-uOH U U3ydYeHUE TPU3HAKOB UX MPOTEKaHUs, B3aUMO/JICiiCTBHE
KOHIICHTPUPOBAHHON A30THOM KUCIJIOTHI C MeJbI0 (BO3MOXHO HCIOJIb30BAHUE BUAECOMATEPHUAIIOB),
U3yueHHe MOJENeH KPHCTAIMYECKUX PEHIETOK anMasa, rpaduta, QymiepeHa, 03HaAKOMIICHHE C
IPOLIECCOM  aJCOPOLIMU PACTBOPEHHBIX BEIIECTB AKTUBUPOBAaHHBIM YINIEM M YCTPOMCTBOM
pOTHBOra3a, MOJy4YeHHe, coOMpaHue, paclo3HaBaHWE M H3Y4EHHUE CBOICTB YIJIEKHUCIOTrO rasa,
IPOBE/ICHUE KAUYEeCTBEHHBIX PEaKIMi Ha KapOOHAT M CWJIMKAT-MOHBl U W3y4€HHE NMPU3HAKOB HX



MIPOTEKaHUs, O3HAKOMJIEHHWE C NPOAYKUMEH CHJIMKATHOM MPOMBIIIIEHHOCTH, PEIICHHE
AKCIIEPUMEHTANIbHBIX 33/1a4 10 TeMe «BakHeillre HeMeTaIbl U UX COCIUHEHUSI.

MeTa/lIbl M MX COCAUHEHUS

OO0mias xapakTepuCTUKa XMMUYECKUX AJIEMEHTOB — META/VIOB Ha OCHOBAHUU MX TMOJIOXKEHUS
B Ilepuoguueckoil cucreme xumudeckux siemeHToB J[. M. MenzaeneeBa M CTpOEHUS aTOMOB.
Crpoenue wmetaiwioB. Metainyeckass CBsi3b U METaUIMUECKash KPUCTAUIMYECKas penieTka.
DJIEKTPOXUMUYECKUN pAl HaOpsOKEHU MeTawioB. (DU3MYECKMEe U XMMHYECKHE CBOWMCTBA
MeTaimioB. OOmme crnocoObl MoTydeHus] MeTaioB. [IoHATHE O KOPPO3HHM METaUIOB, OCHOBHBIE
crocoObl 3amuThl UX OT Koppo3uu. CmaBbl (CTaib, YyryH, IIOPATIOMUHHUI, OpoH3a) U HUX
IPUMEHEHHE B OBITY U IPOMBILIIEHHOCTH.

[Ilenounble MeTaLIBL: MOJIOXKEHHE B [lepuoanyeckon cucreMe XuMuyeckux aneMenTos /1. H.
MeHeneeBa, CTPOEHHE UX aTOMOB, HAX0XK/IEHHUE B ITpupoje. PU3ndeckue 1 XMUMUYECKHE CBOMCTBA
(Ha mpumepe HaTpus U Kaius). OKCUIBI U TUAPOKCUABI HATpUs U Kanusl. [I[puMeHeHne menoyHbix
METAJVIOB U UX COECIMHEHUM.

[IlenoyHoO3eMeENbHBIE METAIUIBI MArHUM M KAJIBLMKI: MoJiokeHue B [lepuoanyeckon cucreme
xumuueckux snemeHtoB JI. M. MeHnpaeneeBa, cTpoeHHME HMX aTOMOB, HaxO0XJEHHUE B IPHUPOJIE.
@u3nyeckue M XMMHYECKHME CBOMCTBA MarHus W Kajplus. BaxHeWline COSOUHEHUS KaJbLMs
(oxcun, rugpokcu, conn). XKECTKOCTH BOJIBI U CIIOCOOBI €€ YCTpaHEHHS.

AmomuHuii: nonoxenue B [lepuoguueckoil cucreMe xumudeckux saemeHTtoB J[. .
MeneneeBa, CTpOEHHE aroMa, HaXxOxkAeHHe B npupoje. Pusnmyeckue M XMMUYECKHUE CBOMCTBA
amroMuHUSA. AM(OTEpHBIE CBOWCTBA OKCH/IA U THIPOKCH/IA ATFOMHHHS.

Kenezo: mnonoxenue B Ilepumonuueckoid cucreMe xumudeckux osnemeHtos J[. U.
MenneneeBa, CTpoeHUE aroMa, HaxoxieHue B mnpupoje. dOusnyeckue M XMMHUUYECKHE CBOWCTBA
xkene3a. Okcunel, Tuapokcunsl U comu skenesa (ll) m sxemesza (lll), ux cocras, cBoiicTBa u
MOJTyYCHHE.

Xumuueckuii IKCnepumenm:

03HAaKOMJICHHE ¢ 00pa3liaMi METaJUIOB U CILJIaBOB, MX (DU3NYECKUMH CBOWCTBAMH, U3yUEHHUE
pe3yIbTaTOB KOPPO3MHU METAIJIOB (BO3MOXKHO HCIOJIB30BAHUE BHIEOMATEPUANOB), OCOOEHHOCTEH
B3aUMOJICCTBUSI  OKCHJA KaidbllUd W HaTpuUs C BOJAOM  (BO3MOXKHO  HCIIOJH30BAHHE
BUJIEOMATEPHUAIIOB), HCCIEAOBAaHUE CBOWCTB JKECTKOM BOJBI, MpolLecca TOPEHHs Keine3a B
KHCJIOpO/ie (BO3MOXKHO HCIIOIh30BaHUE BUICOMATEPUAIIOB), TPU3HAKOB MPOTEKAHHUSI KAYECTBEHHBIX
peakiuii Ha WOHBI: MarHWs, KaJblUs, alOMHHUSA, IHHKa, xene3a (1) u xenesa (M), meau (I1),
HaOJIIOZICHUE W OMHUCAaHUE TPOIECCOB OKPAIIUBAHUS TUIAMEHH MOHAMM HATPHS, Kadus W KaJIbIIHS
(BO3MOYKHO HCIIOJIb30BaHUE BUIEOMATEPUATIOB), UCCIIEJOBaHHE aM(OTEPHBIX CBOMCTB THAPOKCUIA
QTIOMUHHS W THAPOKCHIA IIMHKA, PEIICHHE SKCIEPUMEHTAIBHBIX 3a7a4 Mo Teme «Baxkueitmme
METaJUIbl U UX COCTUHEHUS.

XuMus M OKpyKaoLias cpeaa

BemectBa 1 maTtepuanbl B NMOBCEAHEBHOM >KM3HU 4YellOBeKa. be3onacHoe uCnosib30BaHUE
BEIIECTB M XUMHUYECKUX peakmmidi B ObiTy. [lepBas momomip npH XUMHYECKHX OXOTax H
OTPABJICHUSIX.

XUMHYECKOE 3arpsi3sHEHUE OKpYXKaromield cpenbl (MpefesibHas MOMmyCcTHMash KOHIIEHTpaIus
Beriects, nanee — [1/IK). Pons Xxumuu B penieHuu 3K0IOTHIECKUX MTPOOIIeM.

Xumuueckuii Ixcnepumenm:

u3ydeHue o0pa3IoB MaTepHalioB (CTEKIIO, CIUIaBhl METAIIJIOB, TOJIMMEPHBIE MAaTEPUAIIBI).

Mesricnpeomemmnie ceasu

Peanuzanusi MeXnpeIMeTHbIX CBA3€H MpPU M3YYEHHH XUMHUU B 9 Kilacce OCYUIECTBISETCS
yepe3 HCMOIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHSTHH, TaK U MOHATUH, SBISIOLUINXCS
CHUCTEMHBIMU ISl OTAENbHBIX IIPEIMETOB €CTECTBEHHO--HAYUYHOI'O LIUKJIA.

OO01ure ecTeCTBEHHO-HAy4YHBIE MOHATUSA: HAy4HbIN (haKT, TUNIOTE3a, 3aKOH, TEOPHsl, aHAU3,
CUHTE3, Kiaccuukamnusi, TMNEePUOJUIHOCTh, HAONIOJACHHE, OJKCIEPUMEHT, MOJCINPOBAHUE,
U3MepeHHe, MOJIETb, SIBICHNE, TAPHUKOBBIN 3D PeKT, TEXHOIOT S, MaTepHAaIbI.

®dusnka: MaTepusi, aroM, OdJEKTPOH, MPOTOH, HEUTPOH, WOH, HYKIHJ, HN30TOMbI,
PaAMOAKTUBHOCTh,  MOJIEKYJNa, JJICKTPUYECKUM  3apsid, MNPOBOJHUKH, IOJYIPOBOJIHUKH,



JMIJIEKTPUKH, (DOTO3IEMEHT, BEUIeCTBO, Telo, O0BEM, arperaTHOE COCTOSHHE BEIIECTBa, TIas,
pacTBOp, PaCTBOPUMOCTh, KPUCTALIMUECKAsT PEHIETKA, CIUIABbI, (PU3NYECKUE BEITHMYMHBI, CAWHHIIBI
U3MEpEeHHUs, KOCMUYECKOE IPOCTPAHCTBO, IUIAHETHI, 3BE3/1b1, ComHIIe.

Buonorus: ¢ortocunres, npixanue, Ouochepa, SKOCHCTEMa, MHHEpAJIbHBIE YIO0OpEHUS,
MHKPO3JIEMEHTBI, MAKPOAJIEMEHTHI, TUTATEIIbHBIC BEIIECTBA.

['eorpadus: atmocdepa, ruapocdepa, MUHEpPaANIbI, TOPHBIE TTOPOABI, MMOJIE3HBIE UCKOMIAEMbIE,
TOIUIMBO, BOJHBIE PECYPCHI.

IINIAHUPYEMBIE PE3YJIBTATbI OCBOEHUSA ITPOI'PAMMBI 110 XUMHUHN
HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHMUSA

JIMYHOCTHBIE PE3YJIBTATbBI

JIM9HOCTHBIE pe3yabTaThl OCBOCHHSI TPOTPaMMBI OCHOBHOTO 00mIero oOpa3oBaHUS
JIOCTUTAIOTCS B XOJ€ OOy4eHUs] XUMUU B €IMHCTBE Y4eOHOI M BOCIHUTATENILHON NESATENbHOCTH B
COOTBETCTBUU C TPATUIIUOHHBIMU POCCUHUCKAMHU COIHMOKYIBTYPHBIMH U TyXOBHO-HPABCTBEHHBIMU
[EHHOCTSAMHU, TPHUHATHIMH B OOIIECTBE MpaBUJIaMH M HOPMAaMH IOBEIACHHS M CIOCOOCTBYIOT
MpoIeccaM CaMOIIO3HAHUS, CAMOPA3BUTHS U COLIMAIU3AIIMN O0YJarOIITXCSI.

JIM4HOCTHBIE pe3yNbTaThl OTPAXKAIOT TOTOBHOCTH OOYYAIOIIUXCS PYKOBOACTBOBATHCS
CUCTEMOH TITO3UTUBHBIX IICHHOCTHBIX OPUCHTAIMNA W PACHIMPEHUE ONbITAa ICATCIHHOCTH Ha e&
OCHOBE, B TOM YHCJI€ B YaCTH:

1) maTpuoTHYECKOro BOCIUTAHUA:

[IEHHOCTHOTO OTHONICHHS K OTEUECTBEHHOMY KYIbTYpPHOMY, UCTOPHYECKOMY M HAyYHOMY
HACJICTUIO, TIOHMMAaHUsl 3HAYCHHSI XHUMHYECKOH HAyKH B JKH3HHM COBPEMEHHOTO OOIIECTBa,
CIIOCOOHOCTH BINQJIETh JOCTOBEPHOUW HHGOpMAIMEl O TEPeqOBBIX IOCTHKEHHUSX U OTKPBITHUAX
MHUPOBOH U OTEUECTBCHHON XUMHH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 YCTPOMCTBE MHpa
1 00IIIECTBA;

2) rpaskIaHCKOr0 BOCTIMTAHUS:

MPEJCTaBICHUS. O COLMAIbHBIX HOPMax M TMpaBHJIaX MEXIWYHOCTHBIX OTHOIIEHUH B
KOJUICKTHBE, KOMMYHHKATHBHOM KOMITETCHTHOCTH B 00IIIECTBEHHO TIOJIE3HOM,
yueOHO-UCCIEeIOBATENbCKON, TBOPUYECKOM U JPYrMX BHJIAX JESITENbHOCTH, TOTOBHOCTH K
pa3Hoo0pa3HOW COBMECTHOM JAESITEIbHOCTU IMPH BBIOJHEHUU Y4eOHBIX, ITO3HABATENIbHBIX 3a]ad,
BBIMIOJTHEHUH XHUMHUYECKUX OKCIIEPUMEHTOB, CO3/JaHUM Y4eOHBIX TIPOEKTOB, CTPEMIICHUS K
B3aMIMOIIOHMMAHHUIO W B3aWMOIIOMOIIM B TIpOIlecCe 3TOH Y4eOHOH IesATSIIbHOCTH, TOTOBHOCTH
OIICHUBATh CBOE TMOBEJCHUE U MOCTYNKHU CBOUX TOBAPHILEH C MO3UIIMYA HPABCTBEHHBIX U MPABOBBIX
HOPM C Y4ETOM OCO3HAHUSI MOCJIEICTBUNA MOCTYIKOB;

3) HeHHOCTH HAYYHOTO MO3HAHMS

MHPOBO33PEHUYCCKUE  TPEJCTABICHUS O  BEIIECTBE WM XHMHYCCKOW  pPEaKIIHH,
COOTBETCTBYIOIIIME COBPEMEHHOMY YpPOBHIO pa3BUTHUS HAYKH W COCTaBISIONIUE OCHOBY st
MMOHMMAHHUS CYIIIHOCTH HAayYHOW KapTHHBI MUPA, MPEJICTaBICHHUS 00 OCHOBHBIX 3aKOHOMEPHOCTSX
pa3BUTHS TIPUPOJBI, B3aUMOCBS3AX UYEJIOBEKa C MPUPOJHOU CPENoil, O pOJIM XMMHH B TMO3HAHUU
ATUX 3aKOHOMEPHOCTEN;

MO3HABATENIbHBIE MOTHBBI, HAMpABICHHBIE HA TIONyYEeHHE HOBBIX 3HAHUM IO XUMUH,
HeoOXOoMuMBIe JUISI OOBSCHEHHS HAOIOJAeMBbIX TMIPOIECCOB U SBJICHHM, IT03HABATEIHHOM,
WH(OPMAIIMOHHON M YUTATEIbCKON KYJIbTYPHI, B TOM YHCJIE HAaBBIKOB CAMOCTOSTENLHON paboThI C
yu4eOHBIMU TEKCTaMHU, CIPABOYHOM JIUTEPATypoOll, JOCTYNHBIMH TEXHHYECKUMH CpPEICTBAMU
WH(OPMALIMOHHBIX TEXHOJIOTHI;

UHTEpeC K OOYyYEHHUIO U TO3HAHMIO, JHOO03HATEIbHOCTh, TOTOBHOCTH M CHOCOOHOCTH K
caMo00pa3oBaHUIO, TPOCKTHOM W HCCIECNOBATEIbCKONW JEATEeIHHOCTH, K OCO3HAHHOMY BBIOOpY
HAIpPaBJIEHHOCTU U YPOBHs 00y4YeHHUs B TajbHeHIIeM;

4) popMHUpPOBAHUSI KYJIbTYPbI 310POBbSI:

OCO3HAHHE LIEHHOCTHU >KU3HU, OTBETCTBEHHOI'O OTHOIIEHMSI K CBOEMY 3/10POBbIO, YCTAaHOBKHU
Ha 3JIOpOBBIM 00pa3 JKWU3HH, OCO3HAHHWE TIOCIEICTBUHA W HEMPHITHE BPEAHBIX MPUBBIYCK



(ymoTpeOneHusT ajKoroJyisi, HAPKOTHKOB, KYPEHHsS), HEOOXOAMMOCTH COONIOAEHUS TPaBUII
0€30MacHOCTH MPHU OOPAIEHUHN ¢ XUMUYECKIMH BEIIECTBAMU B OBITY U peabHON KU3HMU;

5) Tpy10BOro BOCIIMTAHUS:

WHTEPEC K MPAKTUYECKOMY HM3yYEHUIO MPOodeccCHil U Tpyaa pa3IndHOro Poja, yBaKEHUE K
TPYAy U pe3yiabTaTaM TPYAOBOH NEATEIbHOCTH, B TOM YHUCJIE HA OCHOBE MPUMEHEHHS MPEeIMETHBIX
3HAHWIA TI0 XUMHUHU, OCO3HAHHBINA BBIOOP MHIUBUIAYATBHON TPACKTOPUHU MPOIOJDKEHUSI 00pa30BaHuUs
C Y4€TOM JMYHOCTHBIX HHTEPECOB U CHOCOOHOCTHM K XHMHH, OOIIECTBEHHBIX HHTEPECOB U
NOTPEOHOCTEH, YCIEeIHON MPOPECCHOHATBHON JACSITEIFHOCTH U Pa3BUTHS HEOOXOIUMBIX YMEHUH,
TOTOBHOCTD aJJaliTUPOBATHCS B MPOPECCUOHANBHON Cpefie;

6) 9K0JIOrHY€eCKOr0 BOCIIUTAHUS

HKOJIOTHYECKHU I1eJIeco00pa3Hoe OTHOIIECHHE K MPHUpPOJE KaK MCTOYHHKY XH3HH Ha 3emie,
OCHOBE €€ CYILIECTBOBAHMs, NMOHHMAaHHWE LIEHHOCTH 3J0pOBOr0 W 0Oe30macHoro obpasza KHU3HH,
OTBETCTBEHHOE OTHOIIIEHUE K COOCTBEHHOMY (DM3HUYECKOMY U TICUXUYECKOMY 3/I0POBBIO, OCO3ZHAHUE
[EHHOCTU COOMIOACHUS MpaBWJl OE30MacHOrO MOBEAEHUS Mpu paboTe ¢ BellecTBaMH, a TaKkKe B
CUTYAIUSIX, YTPOXKAIOUIUX 370POBBIO U KU3HH JIIOJICH;

CIIOCOOHOCTH MPUMEHSATH 3HAHUS, MOydyaeMble MPH MU3yYEeHUH XHUMUU, JJIS pelieHus 3a/1ad,
CBSI3AHHBIX C OKpPYXawUEed MPUPOAHON Cpelor, s TOBBILICHHUS YPOBHS 3KOJOTHMYECKON
KYJIBTYpPbI, OCO3HAHMS TJI00AJBLHOTO XapakTepa AKOJIOTMYECKUX MpOoOJeM M MyTed MX pelIeHHs
MOCPEACTBOM METOJIOB XUMHH, JKOJOTHYECKOTO MBIIIICHUS, YMEHHUS PYKOBOJCTBOBATHCS UM B
MO3HABATEJIbHON, KOMMYHUKATUBHOM U COLIMATLHON MTPaKTHKE.

METAIIPEJIMETHBIE PE3YJIBTATBI

B cocraBe MeTanpenMETHBIX pe3yJbTaTOB BBIACISAIOT 3HAYMMbIE s (OPMHUPOBAHUS
MHUPOBO33pEHHUsI OOIlEHAyYHbIE TOHATUSA (3aKOH, TEOPHsl, MPUHLMII, THIOTe3a, (PakT, cucrema,
MPOIIeCC, IKCIEPUMEHT U JPYroe.), KOTOPBIE HCIOIB3YIOTCI B €CTECTBEHHO-HAYYHBIX YUE€OHBIX
mpeaMeTax W MO3BOJSIOT Ha OCHOBE 3HAHWM M3 ATUX MpPeAMETOB (hOpMHpPOBATh MPEACTABICHUE O
LEJIOCTHOW HAay4YHOM KapTUHE MHpa, U YHHMBEpcalbHble y4yeOHble AeWCTBUS (TO3HABATEIbHBIE,
KOMMYHHUKATHBHbBIC, PETYIATHUBHBIE), KOTOpbIE oOOecrednBaroT (GopMHpOBaHHE TOTOBHOCTH K
CaMOCTOSITEIbHOMY TUTAHUPOBAHHIO U OCYIIIECTBICHUIO YU€OHOM JESITEIIbHOCTH.

Ilo3naBaTebHBbIE YHHBeEPCAIbHbIE YUeOHbIE 1eCTBUSA

Ba3zoBble JJornueckue aeiicTBUA:

YMEHUS UCTIOIB30BaTh MPUEMBI JJOTUYECKOTO MBIIUIEHUS TP OCBOCHUH 3HAHUM: pACKpPHIBATh
CMBICJI XUMHUYCCKUX HOHSITHi/JI (BBII[GJ'ISITB nux xapaKTepHr,Ie HpI/I3HaKI/I, yCTaHaBJ'II/IBaTB B3aUMOCBA3b
C IPYTUMU TOHSTHSIMH), UCTIOJIB30BaTh MOHATHUS U1 OOBSICHEHUS OTACTbHBIX (DAaKTOB U SIBICHMUIA,
BI)I6I/IpaTB OCHOBAaHUA " KpI/ITepI/II/I JJISA KJ'IaCCI/I(i)I/IKaHI/II/I XUMHWYECKHUX BECHICCTB U XHUMHNYCCKHUX
peaxiuii, ycTaHaBIMBaTh MPUYMHHO-CIEICTBEHHBIC CBSI3M MEXIY OOBEKTaMH W3YYEHHUS, CTPOHTH
JIOTUYCCKHUC paCCY)K)IeHI/ISI (I/IH}IYKTI/IBHI)IG, Jle)IyKTI/IBHI)Ie, 110 aHaJ'IOFI/II/I), AeJ1aTb BBIBOABI H
3aKJIFOYEHUS;

YMEHHE NPUMEHATh B IpoLlecce IMO3HAHUS TMOHATHS (IpeIMETHbIE U METaNpeJIMETHBIE),
CUMBOJIMYECKUE (3HAKOBBIC) MOJIENH, WCIIOJIb3yeMble B XHUMHUHU, MpeoOpa3oBbIBaTh IMIHPOKO
HpI/IMeHHeMBIe B XUMHUH MOJICIBHBIC HpeHCTaBHeHI/ISI — XI/IMI/I‘ICCKI/Iﬁ 3HaAK (CI/IMBOJ'I 3J'IeMeHTa),
xumMudeckass (Qopmyna W ypaBHEHHE XHMHUYECKOH peakuuu — TpU pelieHuu ydeOHo-
IIO3HABAaTCJIbHBIX 3aJa4, C y‘-IéTOM 3THUX MOJACJIBHBIX Hpe)ICTaBJ'IeHI/II\/’I BBISABJISITHD U xapaKTepmoBaTL
CYIIIECTBEHHBIC TIPU3HAKU M3Y4aEeMBIX OOBEKTOB — XMMHYECKHUX BEIIECTB U XMMHUYECKUX PEaKIIUM,
BBISIBIIATH OOIIME 3aKOHOMEPHOCTH, MPUYUHHO-CIICJICTBEHHBIE CBS3U U MTPOTUBOPEUHS B U3y4aeMBbIX
HpOLIGCC&X " SABJICHUAX.

Ba3oBrble ucciaenoBarenLCKue AeiCTBHSA.

YMGHI/IG HCIIOJIB30BATh IIOCTABJICHHBIC BOHpOCLI B KA4YCCTBEC I/IHCTp}IMCHTa IIO3HaHUsA, a TAKXKC
B KaueCTBE OCHOBBI sl (POPMUPOBAHUS THIOTE3BI MO MPOBEPKE MPABUIHBHOCTH BBICKA3bIBAEMBIX
CYKJICHUH;

npuoOpeTeHne OmbITa MO IUIAHWPOBAHUIO, OPTraHM3alldd M TPOBEICHUIO YUYEHUUYECKHUX
HKCIIEPUMEHTOB, YMEHUE HAOIIOaTh 3a XOJOM MPOIECCa, CaMOCTOSTENILHO MPOTHO3UPOBATH €ro



pe3ynbTaT, (QopMyaupoBaTh OOOOLIEHHS M BBIBOABI MO pe3yJlbTaTaM MPOBEAEHHOTO OIbITA,
WCCJICIOBAHMSI, COCTABIISATh OTUET O IPOACIaHHOM padoTe.

PatGora ¢ undopmaunmeii:

YMEHHE BBIOMpaTh, aHATH3UPOBATh U HHTEPIPETUPOBATH HHPOPMAITUIO PA3IIUYHBIX BHIOB H
dbopM mpencTaBieHHs], MOJY4aeMyl0 W3 Pa3HbIX HMCTOYHUKOB (HAYYHO-TIOMYJsIpHAas JUTepaTypa
XUMHUYECKOTO COJIEpKaHMsI, CIIPaBOYHbIE TOCOOUs, pecypchl VHTepHeTa), KpUTUYECKH OLEHUBAThH
MPOTUBOPEUYUBYIO U HEOCTOBEPHYIO HH(POPMAIHIO;

YMEHHUE MPUMEHSTh Pa3IMYHbIE METOABI U 3alpoChl MPU MOKMCKEe U 0TOOpe MHPOPMALUU U
COOTBETCTBYIOIIMX JAaHHBIX, HEOOXOIUMBIX ISl BBIIIOJHEHHUS Y4eOHBIX U MO3HABATEIbHBIX 3a/1a4
onpeAenéHHOr0 THUIA, NPUOOpETEeHHE OIbITa B OO0JACTH HCHOJIb30BaHUSA HH(OPMALIMOHHO-
KOMMYHHUKATHBHBIX TEXHOJIOTHH, OBJAJICHWE KYJIBTYPOH AKTUBHOTO HCIIOJIB30BAHHS Pa3IHYHBIX
MOMCKOBBIX ~ CHUCTEM, CaMOCTOSITEIbHO BbIOMpaTh ONTUMAJIbHYIO (OpMY MpeacTaBICHUS
uHPOpPMALlUM W WJUIIOCTPUPOBATh pElIacMble 3aJa4Yll HECIOXKHBIMH CXEMaMH, JuarpaMMaMu,
apyrumu popmamu rpaduKu ¥ UX KOMOUHAIIUSAMU;

YMEHHE HCIIONB30BaTh W AHATU3UPOBATh B Iporecce y4eOHOW W HCCIIEeN0BATENbCKON
JEeSATENIbHOCTH UH(POPMALIMIO O BIUSHUH MPOMBIIUIEHHOCTH, CEIBCKOTO X035HUCTBA M TPAHCIIOPTA Ha
COCTOSIHUE OKpY’Karollel IpUPOTHON Cpeibl.

KoMMmyHHKaTHBHBIE YHUBEpCAJIbHbIC y4eOHbIe 1eiiCTBUS:

YMEHUS 3a7aBaTh BOIIPOCHI (B X0/1€ IUaIoTa U (WJIK) AUCKYCCHH) MO CYIIECTBY 00CYK1aeMOi
TeMBI, ((OPMYIHPOBATH CBOU MPEIOKEHHSI OTHOCUTEIHHO BHITIOJIHEHUSI IPEATIOKEHHOM 3a/1a4H;

YMEHMSI IPEJICTABIATh [OJIyU€HHbIE Pe3yJIbTaThl I03HABATEIbHON JI€ATEIbHOCTH B YCTHBIX U
MUCbMEHHBIX  TEKCTax; JeNaTh MPE3CHTALHI0 PEe3yJbTAaTOB  BBHIMOJHEHUS XUMHYECKOIO
JKCIIEpUMEHTa (71abopaTOpHOTO OIbITa, JIA0OPATOPHOM pabOTHl MO HCCIAEAOBAHUIO CBOWCTB
BEIIECTB, yUeOHOTO MPOEKTA);

YMEHMsI y4eOHOIro COTpPYIHHUYECTBA CO CBEPCTHUKAMU B COBMECTHOM IMO3HABATEIbHOW H
UCCIIEI0BATEIbCKON EATEIbHOCTH MPH PEIICHNH BO3HUKAIOIIUX MTPOOJIeM Ha OCHOBE y4€Ta OOLINX
MHTEPECOB U COIJIACOBaHUS MO3ULUN (0OCYXAEHHS, OOMEH MHEHMSIMH, «MO3TOBBIE IITYPMBI»,
KOOpJMHAIINSI COBMECTHBIX NEHCTBHI, ONpeeNeHne KPUTEPUEB MO OI[EHKE KayecTBa BBIMOJTHEHHOMN
paboTHl U ApyTHE).

PeryasiTuBHbIe YHUBepCaJIbHbIE y4eOHbIe 1eiiCTBHUS:

YMEHHME CaMOCTOSITEJIbHO OIpPEAEATh LENH JAEATEIbHOCTH, IUIAHUPOBATh, OCYLIECTBIIATD,
KOHTPOJMPOBATh U MIPH HEOOXOIMMOCTH KOPPEKTUPOBATH CBOIO JAESITETLHOCTD, BEIOUpATh Hanbomnee
s pexTUBHBIE CITOCOOBI PEIICHHs YYeOHBIX U MO3HABATENBHBIX 33/1a4, CAMOCTOSITEILHO COCTABIIATh
WIH KOPPEKTHPOBATh MPEIIOKEHHBIN alTOpUTM IEHCTBUI MpU BHIMOIHEHUH 3aJlaHUN C Y4ETOM
MOJIyYEHHUsI HOBBIX 3HaHMM 00 H3y4aeMbIX OOBEKTaX — BEIIECTBAX U pEaKUUsiX, OLEHUBAThH
COOTBETCTBUE IIOJIyYEHHOTO pe3ylbTaTa 3asBICHHOM I€JIM, YMEHHE HCIOJb30BaTh U
aHAJIM3UPOBATh KOHTEKCTHI, IPEAJIaraeéMble B YCIOBUU 3aJIaHUI.

MNPEIMETHBIE PE3YJbTATHBI

B cocraBe mnpeaMeTHBIX pe3yJabTaTOB 10 OCBOEHHUIO O0S3aTEIBHOIO  COJEpIKaHus,
YCTAaHOBJICHHOTO JaHHOW (emepanbHOl  pabodeil MporpaMMoOM, BBIACISIOT: OCBOCHHBIC
00y4aromyMUCs HayuyHble 3HAaHUS, YMEHHUS U CIIOCOOBI IEHCTBHM, criennduieckue s npeaMeTHON
obmacti «XUMHS», BHIBI JESITEIHHOCTH IO IONYYEHHIO HOBOTO 3HAHUS, €0 WHTEPIpETaIlnH,
peoOpa3oBaHUIO U MPUMEHEHHUIO B PA3IMUHBIX YUYEOHBIX U HOBBIX CUTYAIIHSIX.

K kxoHny oOydenuss B 8 kiacce mpeIMeTHbIE pe3ylbTaThl Ha 0a30BOM YpPOBHE JOJKHBI
oTpakaTh C(HOPMUPOBAHHOCTH Y O0YUAIOIIMXCSl YMEHHU:

pPacKpbIBaTh CMBICI OCHOBHBIX XHMHUYECKUX TMOHSTHHA: aTOM, MOJEKyJa, XUMHUYECKH
3JIEMEHT, TPOCTOE BELIECTBO, CIIOKHOE BEIIECTBO, CMECh (OJHOpPOAHAs W HEOJHOPOIHAA),
BaJICHTHOCTh, OTHOCHTEJIbHAs aTOMHAasi U MOJIEKYJSIpHas Macca, KOJHMYECTBO BELIECTBAa, MOJIb,
MOJISIpHAs Macca, MaccoBast 10l XMMUYECKOTO 3JIEMEHTa B COSIMHEHUH, MOJISIPHBIN 00BEM, OKCH,
KHCJIOTa, OCHOBAHUE, COJIb, AIEKTPOOTPHUIATEIbHOCTD, CTEIEHb OKUCICHHSI, XUMHUYECKasi peakuus,
KIIacCU(UKALIUS PEaKIMid: PEeaKUi COCIUHEHUS, PEaKIMU Pa3NIOKEHUs, PEaKiMy 3aMEIICHUs,
peaknuu oOMeHa, PK30- M SHIOTEPMHYECKUE PEAKIUH, TEIUIOBON 3(P(EKT peakiuu, SIpo aToMma,



JJIEKTPOHHBIN CJIOM aToMa, aTOMHas OpOUTalb, pPaAMyC aroMa, XUMHUYECKas CBs3b, MOJISIpPHAs U
HENoJIsIpHasl KOBAJEHTHAasl CBS3b, MOHHAs CBSI3b, MOH, KaTUOH, aHMOH, PacTBOp, MaccoBas A0
BEIlIeCTBA (IIPOLIEHTHAs! KOHLEHTPAIHs) B paCTBOPE;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XMMHMUYECKUX MOHATUI U NPUMEHSATH 3TH IOHATHUS
IPY ONMCAHMHU BEIECTB U UX IIPEeBpaILEeHUI;

UCTIOJIb30BaTh XUMHYECKYI0O CHMBOJIUKY JUIsI COCTaBICHHS (DOpPMyJ BEIIECTB M YpaBHEHHM
XUMHUYECKHUX Peakiuii;

OTIpeNIeNIATh BJICHTHOCTh aTOMOB JJIEMEHTOB B OMHAPHBIX COCTUHEHUSX, CTETIEHb OKUCICHHS
JJIEMEHTOB B OWHApHBIX COEIMHEHMSIX, MPHHAJICKHOCTh BEIIECTB K OIpPEIeIIEHHOMY Kiaccy
coeMHEeHuH 1o (GopMynam, BUJI XMMHUYECKON CBA3M (KOBAJIEHTHAsi U MOHHAs) B HEOPIaHUYECKUX
COEIMHEHUSX;

packpeiBath cMmbici Ilepuonmueckoro 3akona J[. M. MenneneeBa: JeMOHCTPUPOBATh
NOHMMAHHE TEPUOJANYECKON 3aBUCUMOCTH CBOMCTB XMMHUYECKHX 3JIEMEHTOB OT UX IOJIO)KEHUS B
[Tepuonuueckoil cucteme, 3aKOHOB COXPAHEHUSI MAcChl BELIECTB, IOCTOSIHCTBA COCTaBa, aTOMHO--
MOJIEKYJISIPHOTO YUEHHMsI, 3aKOHAa ABOIaJipo;

OINKCBIBATh U XapaKTepu3oBaTh TabauuyHyro (Gopmy Ilepuonnueckoil cucTeMbl XUMHUUECKUX
AJIEMEHTOB: pa3iuyarh MOHATHS «JIaBHas noxarpynna (A-rpymnma)» u «mnodounas noarpynna (b-
rpymnmna)», Majibsle U OOoJbIlINe NEPUOJIbl, COOTHOCUTh 0003HAUYEHUS, KOTOPhIe UMEIOTCS B TaOJIuULe
«llepuognueckass cucrema xumuyeckux odnaemeHToB JI. M. MengeneeBay ¢ 4YUCIOBBIMHU
XapaKTEepUCTHUKAMU CTPOCHUS aTOMOB XMMUYECKHX 3JIEMEHTOB (COCTaB U 3apsiz Apa, o0lee Ynucio
AJIEKTPOHOB U PACIIPEAEICHUE UX 110 AIEKTPOHHBIM CIIOSIM);

KJaccu(uIUpoBaTh XHWMHUYECKUE 3JEMEHThbl, HEOPraHWYEeCKHE BEIeCTBa, XUMHUYECKUE
peaxiuu (110 YUCITy U COCTaBy YYaCTBYIOIIMX B PEAKIMH BEIIECTB, 110 TEIUIOBOMY YD (DEKTy);

XapakTepu3oBaTh (OMUCHIBATh) OOIINE XUMUYECKUE CBOICTBA BEIECTB Pa3IMUYHBIX KIACCOB,
MOJTBEPK/Iasl OMHCAHUE MPUMEpPaMU MOJIEKYJISPHBIX YPaBHEHHH COOTBETCTBYIOIIMX XUMHYECKHX
peaKuuii;

POrHO3MPOBATh CBOWCTBA BEIIECTB B 3aBHCHUMOCTH OT HMX KAayeCTBEHHOI'O COCTaBa,
BO3MO>KHOCTH NPOTEKAHUsI XUMUYECKHUX IIPEBPALLICHUN B Pa3IMYHBIX YCIOBHIX;

BBIUHCIISTH OTHOCUTENIBHYIO MOJIEKYJISIPHYIO U MOJIIPHYIO Macchl BELIECTB, MACCOBYIO JIOJIIO
XMMHUYECKOTO 3JIeMEHTa Mo (opMyse COEJUHEHHs, MAacCOBYIO JIOJII0 BEIeCTBAa B PacTBOPE,
IIPOBOAMTH PACcU€ThI [0 YPABHEHUIO XUMUYECKON PEAKINH;

IPUMEHATh OCHOBHBIE OINEPAllMM MBICIUTEIBHON JEATEIBHOCTH — QHAIW3 W CHHTES,
CpaBHEHHME, 0000IIeHHe, CHCTEMaTH3allhil0,  KJIAacCU(UKAIMIO,  BBIABIEHUE  IPUUYHUHHO-
-CIEICTBEHHBIX CBSI3€M — NIl U3YYEHUsl CBOMCTB BELIECTB M XMMUYECKUX PEAKLIHUH, ECTECTBEHHO-
Hay4yHbI€ METO/IbI IO3HAHUS — HAOJI0IeHNEe, U3MEPEHUE, MOJIEIMPOBAHNE, IKCIIEPUMEHT (peanbHbIN
Y MBICIICHHBIN );

CJIeIoBaTh MpaBUiIaM MOJIb30BaHUS XMMHUECKOHN MOCyA0H U 1a00paTOPHBIM 000pYyI0BaHUEM,
a TakKe MpaBujiaM oOpallleHHs ¢ BEIeCTBAMU B COOTBETCTBHM C MHCTPYKIUSMHU IO BBITOJIHEHUIO
71a00paTOPHBIX XMMHMUYECKHUX OMNBITOB IO TMOJYyYEHHI0 M COOMpaHHIO ra3000pa3HBbIX BEIIECTB
(Bomoposa W KHCIOPOJAa), TNPHUTOTOBJIEHUIO DPACTBOPOB C ONpeAeiIEHHOM MaccoBOW Joiei
pPacTBOPEHHOIO  BEIIECTBA, IUIAHUPOBATh M MPOBOAUTH XHMHUYECKHE OKCIIEPUMEHTHI I10
pacro3HaBaHMUIO PACTBOPOB IIENOYEH M KUCIOT C TIOMOILIbI0 HMHIUKATOPOB  (JIaKMYC,
beHondTanenH, METHIOPAaHK U IPYTHe).

K xonmy oOyueHus B 9 kJjiacce NpeaMeETHBIE Pe3yJbTaThl Ha 0a30BOM YPOBHE JOJIKHEI
oTpakaTh C(HOPMUPOBAHHOCTH Y O0YUAIOIIMXCSl YMEHHU:

PAaCKpBIBaTh CMBICI OCHOBHBIX XWMHYECKHX TOHSTHI: XUMHYECKHH O3JEMEHT, aToM,
MOJIeKyJa, HWOH, KaTHOH, aHWOH, IIPOCTOE BEIIECTBO, CIIOXKHOE BELIECTBO, BaJCHTHOCTH,
IIEKTPOOTPUIIATEIBHOCTD, CTEIEHb OKHCICHHS, XHMHYECKass pEaklus, XHMHUYEeCcKas CBs3b,
TerIoBol 3((eKT peakiuu, Moib, MOJSIPHBIA 0OBEM, PacTBOpP, DIEKTPOJIUTHI, HEIIEKTPOIUTHI,
IEKTPOJIUTHYECKAs] JUCCOIMAIMS, pPEaKUUH MOHHOTO OOMEHa, KaTalu3arop, XHMHYecKoe
paBHOBecHEe, 00paTUMble 1 HEOOpaTUMBIE PEAKIMH, OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIC PEaKLUH,
OKHCIINTENIb, BOCCTAHOBHTENb, OKHCICHWE M BOCCTAHOBJICHHE, AJIOTPONUs, aM(pOTEPHOCTD,



XUMHUYECKasl CBsA3b (KOBaJCHTHas, MOHHAS, METAININYecKas), KpUCcTaJUInYecKas petérka, Koppo3us
METAJIJIOB, CIUIABBI, CKOPOCTh XMMHUECKON peakliu, MPEesbHO aonycTumas koHueHtpanus 11K
BEIIECTBA,

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XMMHMUYECKUX MOHATUI U NPUMEHSATH 3TH IOHATHUS
IIPU ONMCAHUU BEUIECTB U UX MPEBpaIlCHUN;

UCTIOJIb30BaTh XUMHYECKYI0O CHMBOJIUKY JUIsI COCTaBICHHS (DOpPMyJ BEIIECTB M YpaBHEHHM
XUMHYECKHUX PEaKIIHii;

ONpPEAEATh BAJIEHTHOCTh M CTENEHb OKHUCIEHUS XUMHUYECKHX 3JIEMEHTOB B COCIMHEHMSIX
pPa3IMYHOTO COCTaBa, MPHUHAJICKHOCTh BEHIECTB K OMNPECIEHHOMY Kiaccy COEAMHEHHUU IO
dbopMynaM, BUJ XMUMHUYECKOH CBSI3U (KOBaJeHTHAas, MOHHAs, METa/NIMYecKas) B HEOPraHUYECKUX
COCIMHEHUSX, 3aps] MOHA MO XWMHUYECKOH (opMmyne, XapakTep cpeibl B BOIHBIX pPacTBOPAx
HEOPraHMYECKUX COSAMHEHUMN, TUIl KPUCTAITUYECKON PEeIIETKY KOHKPETHOTO BEIIECTBA;

packpsiBaTh cmbich [lepuoauueckoro 3axona /. Y. MenneneeBa u JEMOHCTPUPOBATH €O
MOHMMAaHUE: OIKCHIBATh U XapaKTepu3oBaTh TabmuuyHyio ¢opmy Ilepuonnyeckoit cucTemsl
XUMHAYECKHX JJIEMEHTOB: pa3iHuaTh IMOHITHUS «IJIaBHas moArpynmna (A-Tpymma)» U «mo0ovHast
noarpynna (b-rpynma)», mameie W OoibliMe NEPUOABI, COOTHOCUTH OO0O3HAUEHUs, KOTOPHIE
UMEIOTCS B NEPUOAMYECKON Tabiuie, ¢ 4YHUCIOBBIMM XapaKTEPUCTUKAMHM CTPOEHMSI aTOMOB
XUMHYECKHX JIEMEHTOB (COCTaB U 3apsia sApa, 00Iee YUCIIO AIEKTPOHOB U paclpeesieHue X 1o
AJIEKTPOHHBIM CJIOSIM), OOBSCHATH OOIIME 3aKOHOMEPHOCTH B U3MEHEHUU CBOWCTB 3JIEMEHTOB M UX
COEIMHEHUH B Mpezenax MajblX MepUOIOB U IIIaBHBIX MOATPYIII ¢ YYETOM CTPOSHHS UX aTOMOB;

KJacCu(UIUPOBATh XWMHUYECKUE JJIEMEHTHI, HEOPTaHWYeCKHWE BEUIECTBA, XUMHUYECKHUE
peakiuu (10 YUCIY M COCTaBy y4YacTBYIOIIMX B pEaKLMU BEIIECTB, MO TEIUIOBOMY 3 deKTy, Mo
M3MEHEHUIO CTENIEHEN OKMCIEHUSI XUMUYECKHUX JIEMEHTOB);

XapakTepu3oBaTh (OMUCHIBAaTh) OOLIME U crienu(pUIEeCKUe XUMUYECKHUEe CBOMCTBA MPOCTHIX U
CIIOKHBIX BEUIECTB, MOATBEPKAasl ONMMCAHWE MPUMEPAMU MOJEKYJISPHBIX U HOHHBIX ypaBHEHUU
COOTBETCTBYIOIIMX XUMUYECKUX PEAKLIUN;

COCTaBJIATh YPABHEHHS JJIEKTPOIUTUYECKOW IHCCOLMALMA KHUCIIOT, IIEJIOYEed U COJIEH,
NOJHBIE W COKpallléHHbIE YpaBHEHHs pEaKUMi HOHHOIO OOMEHa, YpaBHEHHMs pEaKIMH,
MOJTBEPKIAIOLIUX CYIIECTBOBAaHHE F€HETUUECKOM CBSI3U MEX/1y BEILECTBAMU PA3JIMYHBIX KIaCCOB;

pacKpbIBaTh  CYHIHOCTb  OKHCIIUTEIbHO-BOCCTAHOBUTENBHBIX  PEAKUUI  IOCPEICTBOM
COCTaBJICHUS 3JIEKTPOHHOT0 OajaHca ITUX peaKIuii;

IIPOrHO3MPOBAaTh CBOMCTBA BEIIECTB B 3aBUCHUMOCTHM OT HX CTPOEHHUS, BO3MOXKHOCTHU
MPOTEKaHUsI XMMUUYECKUX MPEBPAILEHUI B pa3IMYHbIX YCIOBUSX;

BBIUNCIIATh OTHOCUTENBHYIO MOJEKYJIIPHYIO U MOJIIPHYIO MAaccChl BELIECTB, MaCCOBYIO JOJIIO
XUMHYECKOTO 3JIeMeHTa Mo (opMylie COEIMHEHMs, MAacCOBYIO JIOJII0 BeIIeCTBa B PacTBOpE,
IIPOBOAMTH PACUETHI [0 YPABHEHUIO XUMUYECKON PEAKIINY;

coOiroaaTh MpaBuiia MOJIb30BAHUS XUMHUECKOH MOCYI0N U 1a00paTOpHbIM 000pYAOBAHUEM,
a TaKKe MpaBWiia oOpalleHHs! C BEIIeCTBAMH B COOTBETCTBUU C MHCTPYKIHSIMU MO BBIITOIHEHHUIO
71a00paTOPHBIX XMMHMUYECKHUX OMNBITOB IO TMOJYyYEHHI0 M COOMpaHHIO ra3000pa3HBbIX BEIIECTB
(aMMHaKa U yTIeKUCIIoro rasa);

NPOBOAMTh pEaKLWH, MOJATBEP)KIAIONINEe KadeCTBEHHBIN COCTaB pa3jMYHbIX BELIECTB:
pacmo3HaBaTh OMNBITHBIM IYTEM XJIOpHI-, OpoMHUA-, HOAWIA-, KapOoHaT-, docdar-, CHUIUKAT-,
cynb(ar-, THAPOKCUA-UOHBI, KATHOHBI aMMOHUSI 1 MOHBI M3YUYE€HHBIX METAJUIOB, MPUCYTCTBYIOLINE
B BOJIHBIX pacTBOpax HEOPraHUUYECKUX BEILECTB;

MPUMEHSTh OCHOBHBIE OINEpAllMd MBbICIUTEIBHON JEATEeIbHOCTH — aHalu3 M CHUHTE3,
CpaBHEHHE, 0000IeHNe, CHCTEMAaTH3alui0, BBIBICHUE NMPUYUHHO-CIEJICTBEHHBIX CBS3€H — IUis
M3YYEHHUS CBOMCTB BEIIECTB U XMMHUYECKHX PEaKIiil, eCTECTBEHHO-HAYYHbIE METO/bI MO3HAHUS —
HaOJr0IeHNe, U3MEPEHNE, MOJICTTUPOBAHUE, SKCIEPUMEHT (peasIbHbIA U MBICIICHHBIH ).



Ne
n/n

HaumMeHoBaHHe pa3fesioB U TeM
NPOrpaMMbl

TEMATHYECKOE INTAHUPOBAHHUE

8 KVIACC

KoandecTBo yacoB

Bcero

KonTpoabsHsbie
padoThI

IIpakTHyeckue
padoThI

JJieKTpOHHBIE (M (PpoBBIE) 00pa3oBaTeIbHbIE PeCypChl

Paznen

11

1. HepBOHa‘{aJILHLIe XUMHYCCKHUE MOHATUA

Xumust — Ba)kHas 00J1aCTh
€CTECTBO3HAHUSA U IIPAKTHUYECKON
JIEATEIIBHOCTH YEJI0OBEKA

bub6nuoreka IIOK https://m.edsoo.ru/7f41837¢
https://resh.edu.ru/
https://media.prosv.ru/content/item/reader/7896/ -
AJIEKTPOHHBIH y4eOHHK "Xumus.8 knacc"”
https://content.edsoo.ru/lab/ - HTepakTHBHBIC BUPTYyalbHbIC
1ab0paToOpHbBIE U MPAKTUYECKUE PAOOTHI
https://marketplace.obr.nd.ru/library/lessons?by groups=1
filter_subject=5 -Xumust (3aHUMATENBHbIC OMBITHI,
SHCKTPOHHI)IC IIJIaKaThl U TeCTI)I)
https://school.oblakoz.ru/materials/496049 -tpenaxep
"O6nako 3nanuil. [lxomna". Xumus, 8 kimacc

1.2

1.3

Xumus — BakHas 00J1aCcTh
€CTCCTBO3HAHUA N HpaKTH‘IeCKOﬁ
JCATCIIBHOCTH Y€JIOBCKA

BeH_leCTBa 1 XUMHUYCCKUE PCAKITNN

10

bubmunoreka ITOK https://m.edsoo.ru/7f41837¢
https://resh.edu.ru/
https://media.prosv.ru/content/item/reader/7896/ -
ANIEKTPOHHBIN yueOHuK "Xumus.8 xiracc"
https://content.edsoo.ru/lab/ - nTepakTuBHbBIE BUPTYaIbHbIC
nmabopaTOpHEIC U MPAKTHUECKUE PabOTHI
https://marketplace.obr.nd.ru/library/lessons?by groups=1
filter_subject=5 -Xumus (3aHHMaTEILHBIE OIBITHI,
QJICKTPOHHBIC IIJIAKATBI 1 TCCTBI)
https://school.oblakoz.ru/materials/496049 -tpenaskep
"O6nako 3uanuii. [xona". Xumus, 8 kiaace

bubimmoreka ITOK https://m.edsoo.ru/7f41837¢
https://resh.edu.ru/
https://media.prosv.ru/content/item/reader/7896/ -
ANIEeKTPOHHBIN yueOHuK "Xumus.8 xmacc"
https://content.edsoo.ru/lab/ - UaTepakTHBHBIE BUPTYaIbHbIC
1a60paTOPHBIE W MPAKTUIECKUE PAOOTHI
https://marketplace.obr.nd.ru/library/lessons?by groups=1
filter_subject=5 -Xumnst (3aHUMATENBHbIE OTIBITHI,
3JICKTPOHHBIC IJIAKATBI U TeCTBI)
https://school.oblakoz.ru/materials/496049 -tpeHaxep



https://m.edsoo.ru/7f41837c
https://resh.edu.ru/
https://media.prosv.ru/content/item/reader/7896/
https://content.edsoo.ru/lab/
https://marketplace.obr.nd.ru/library/lessons?by_groups=1%20filter_subject=5
https://marketplace.obr.nd.ru/library/lessons?by_groups=1%20filter_subject=5
https://school.oblakoz.ru/materials/496049
https://m.edsoo.ru/7f41837c
https://resh.edu.ru/
https://media.prosv.ru/content/item/reader/7896/
https://content.edsoo.ru/lab/
https://marketplace.obr.nd.ru/library/lessons?by_groups=1%20filter_subject=5
https://marketplace.obr.nd.ru/library/lessons?by_groups=1%20filter_subject=5
https://school.oblakoz.ru/materials/496049
https://m.edsoo.ru/7f41837c
https://resh.edu.ru/
https://media.prosv.ru/content/item/reader/7896/
https://content.edsoo.ru/lab/
https://marketplace.obr.nd.ru/library/lessons?by_groups=1%20filter_subject=5
https://marketplace.obr.nd.ru/library/lessons?by_groups=1%20filter_subject=5
https://school.oblakoz.ru/materials/496049

Hroro no paszeny

20

"O6naxo 3Hanui. [Ikona". Xumus, 8 kiaacce

Pasznen 2. Baxxneiinmmue NpEeACTABUTE/IN HEOPraHHYECKUX BEIIECTB

21

2.2

Bosnyx. Kucnopog. [Toustue 06
OKcHIIax

Bonopona.Ilonstue o kuciaorax u
COJIAIX

bubnunoreka ITOK https://m.edsoo.ru/7f41837¢
https://resh.edu.ru/
https://media.prosv.ru/content/item/reader/7896/ -
AJIEKTPOHHBIH y4eOHHK " Xumus.8 xiacc”
https://content.edsoo.ru/lab/ - nTepakTHBHbBIE BUPTYaAbHBIE
nmabopaTOpHBIC U MPaKTHUECKUE PabOThI
https://marketplace.obr.nd.ru/library/lessons?by_groups=1
filter_subject=5 -Xumus (3aHIMaTEIbHBIC OIBITHI,
AIIEKTPOHHEIC ITAKATHI U TECTHI)
https://school.oblakoz.ru/materials/496049 -tpenaxep
"O6mnako 3Hanui. [lkona". Xumus, 8 kiaacc

bubmmoreka ITOK https://m.edsoo.ru/7f41837¢
https://resh.edu.ru/
https://media.prosv.ru/content/item/reader/7896/ -
ANEKTPOHHBIN yueOHuK "Xumus.8 xiracc"
https://content.edsoo.ru/lab/ - nTepakTHBHbBIC BUPTYaIbHbIC
1a60paTOpHBIE U MPAKTUYECKUE PAOOTHI
https://marketplace.obr.nd.ru/library/lessons?by groups=1
filter_subject=5 -Xumnst (3aHUMATENBHbIE OTIBITHI,
QJICKTPOHHBIC IIJIAKATBI 1 TCCTBI)
https://school.oblakoz.ru/materials/496049 -tpenasep
"O6mnako 3nanuii. [1lkona". Xumus, 8 kiaacc

2.3

24

Boma. PactBopsr. [TorsTHE 00
OCHOBAHHUSIX

OCHOBHEBI€ KJIaCCHI
HEOPraHn4eCKux COG,Z[I/IHCHI/Iﬁ

11

bubnuoreka ITOK https://m.edsoo.ru/7f41837¢
https://resh.edu.ru/
https://media.prosv.ru/content/item/reader/7896/ -
ANIEKTPOHHBIH yueOHHK "Xumus.8 kiacc”
https://content.edsoo.ru/lab/ - nTepakTHBHbBIE BUPTYaAIbHbIC
nmabopaTOpHEIC U IMPaKTHUECKUE PabOThI
https://marketplace.obr.nd.ru/library/lessons?by groups=1
filter_subject=5 -Xumust (3aHUMATENbHBIE OTBITHI,
3JICKTPOHHBIC IJIAKATBI U TeCTLI)
https://school.oblakoz.ru/materials/496049 -tpenasxep
"O6nako 3uanuii. [lxona". Xumus, 8 kiace

bubnuoreka [TOK https://m.edsoo.ru/7f41837¢
https://resh.edu.ru/
https://media.prosv.ru/content/item/reader/7896/ -
JIEKTPOHHBIH y4eOHHK "Xumus.8 xiacc”



https://m.edsoo.ru/7f41837c
https://resh.edu.ru/
https://media.prosv.ru/content/item/reader/7896/
https://content.edsoo.ru/lab/
https://marketplace.obr.nd.ru/library/lessons?by_groups=1%20filter_subject=5
https://marketplace.obr.nd.ru/library/lessons?by_groups=1%20filter_subject=5
https://school.oblakoz.ru/materials/496049
https://m.edsoo.ru/7f41837c
https://resh.edu.ru/
https://media.prosv.ru/content/item/reader/7896/
https://content.edsoo.ru/lab/
https://marketplace.obr.nd.ru/library/lessons?by_groups=1%20filter_subject=5
https://marketplace.obr.nd.ru/library/lessons?by_groups=1%20filter_subject=5
https://school.oblakoz.ru/materials/496049
https://m.edsoo.ru/7f41837c
https://resh.edu.ru/
https://media.prosv.ru/content/item/reader/7896/
https://content.edsoo.ru/lab/
https://marketplace.obr.nd.ru/library/lessons?by_groups=1%20filter_subject=5
https://marketplace.obr.nd.ru/library/lessons?by_groups=1%20filter_subject=5
https://school.oblakoz.ru/materials/496049
https://m.edsoo.ru/7f41837c
https://resh.edu.ru/
https://media.prosv.ru/content/item/reader/7896/

https://content.edsoo.ru/lab/ - nTepakTHBHbBIE BUPTYaAIbHbIE
71abopaToOpHbIE U MPAKTHYECKHE PabOThI
https://marketplace.obr.nd.ru/library/lessons?by_groups=1
filter_subject=5 -Xumust (3aHUMATENBHbIC OMBITHI,
SJIEKTPOHHBIE TUIAKATHI U TECTHI)
https://school.oblakoz.ru/materials/496049 -tpenaskep
"O6nako 3uanuii. lIxomna". Xumus, 8 kimacc

Hroro no pazneny

Pazgen 3. Ilepuoauuecknii 3akon u Ilepuoan
OKHCIUTETbHO-BOCCTAHOBUTEIbHbIE PEAKIIUM

3.1

Ilepuoauueckuii 3aKoH U
Ilepuoguueckas cucrema
XUMHUYecKux 35emMeHToB Jl. U.
Memngene-eBa. CTpoeHue aroma

30

Yyeckas cucTeMa XUMH4YecKuX 3jeMeHTOB JI. . MenaeneeBa. CTpoeHue aToMOB. XUMHYeCKasi CBA3b.

bubmmoreka ITOK https://m.edsoo.ru/7f41837¢
https://resh.edu.ru/
https://media.prosv.ru/content/item/reader/7896/ -
ANIEKTPOHHBIN yueOHuK "Xumus.8 xiracc"
https://content.edsoo.ru/lab/ - MHTepakTHBHBIC BUPTYaIbHbBIC
a60paTOpHBIE U MPAKTUIECKUE PAOOTHI
https://marketplace.obr.nd.ru/library/lessons?by groups=1
filter_subject=5 -Xumust (3aHUMATENBHbIC OMBITHI,
3JICKTPOHHBIC IJIAKATBI U TeCTbI)
https://school.oblakoz.ru/materials/496049 -tpenasxep
"O6mako 3nanui. [1Ikona". Xumus, 8 kiaacc

3.2

XuMHIecKasi CBSI3b.
OKHCIIUTEIBEHO-
BOCCTAHOBHTEIILHBIC PEaKIIH

Hroro no pazneny

15

bubnuoreka ITOK https://m.edsoo.ru/7f41837¢
https://resh.edu.ru/
https://media.prosv.ru/content/item/reader/7896/ -
ANIEKTPOHHBIN yaeOHuK "Xumus.8 xiracc"
https://content.edsoo.ru/lab/ - nTepakTHBHbBIC BUPTYaIbHbIC
nmabopaTOpHEIC U MPAKTHUECKUE PabOTHI
https://marketplace.obr.nd.ru/library/lessons?by groups=1
filter_subject=5 -Xumus (3aHHMaTEILHBIE OIIBITEI,
3JICKTPOHHBIC IJIAKATBI U TGCTLI)
https://school.oblakoz.ru/materials/496049 -tpenaskep
"O6uako 3nanuii. Hxoma". Xumus, 8 kinacc

bubnuoreka [TOK https://m.edsoo.ru/7f41837¢
https://resh.edu.ru/
https://media.prosv.ru/content/item/reader/7896/ -
ANEeKTPOHHBIN yueOHuK "Xumus.8 kimacc"
https://content.edsoo.ru/lab/ - UaTepakTHBHBIE BUPTYyaIbHbIC
ab0paTOpHBIE U MPAKTUIECKUE PAOOTHI
https://marketplace.obr.nd.ru/library/lessons?by groups=1
filter_subject=5 -Xumus (3aHMMATENbHBIE OIBITHI,



https://content.edsoo.ru/lab/
https://marketplace.obr.nd.ru/library/lessons?by_groups=1%20filter_subject=5
https://marketplace.obr.nd.ru/library/lessons?by_groups=1%20filter_subject=5
https://school.oblakoz.ru/materials/496049
https://m.edsoo.ru/7f41837c
https://resh.edu.ru/
https://media.prosv.ru/content/item/reader/7896/
https://content.edsoo.ru/lab/
https://marketplace.obr.nd.ru/library/lessons?by_groups=1%20filter_subject=5
https://marketplace.obr.nd.ru/library/lessons?by_groups=1%20filter_subject=5
https://school.oblakoz.ru/materials/496049
https://m.edsoo.ru/7f41837c
https://resh.edu.ru/
https://media.prosv.ru/content/item/reader/7896/
https://content.edsoo.ru/lab/
https://marketplace.obr.nd.ru/library/lessons?by_groups=1%20filter_subject=5
https://marketplace.obr.nd.ru/library/lessons?by_groups=1%20filter_subject=5
https://school.oblakoz.ru/materials/496049
https://m.edsoo.ru/7f41837c
https://resh.edu.ru/
https://media.prosv.ru/content/item/reader/7896/
https://content.edsoo.ru/lab/
https://marketplace.obr.nd.ru/library/lessons?by_groups=1%20filter_subject=5
https://marketplace.obr.nd.ru/library/lessons?by_groups=1%20filter_subject=5

PesepBHOE Bpems

AJIEKTPOHHBIC IJIAKATHI U TECTHI)
https://school.oblakoz.ru/materials/496049 -tpenaxep
"O6naxo 3Hanmi. [Ikona". Xumus, 8 kiaacc

bub6nuoreka IIOK https://m.edsoo.ru/7f41837¢
https://resh.edu.ru/
https://media.prosv.ru/content/item/reader/7896/ -
AJIEKTPOHHBIH yueOHHK " Xumus.8 xiacc”
https://content.edsoo.ru/lab/ - nTepakTHBHbBIE BUPTYaIbHbIE
1a00paTOPHBIC U MPAKTHUCCKUE PAOOTHI
https://marketplace.obr.nd.ru/library/lessons?by groups=1
filter_subject=5 -Xumus (3aHMMATENbHBIE OIIBITHI,
AIIEKTPOHHEIC IITAKATHI U TECTHI)
https://school.oblakoz.ru/materials/496049 -tpenaxep
"O6mako 3nanui. [1Ikona". Xumus, 8 kiaacc

OBIIEE KOJIMYECTBO YACOB I10
[MPOI'PAMME

68



https://school.oblakoz.ru/materials/496049
https://m.edsoo.ru/7f41837c
https://resh.edu.ru/
https://media.prosv.ru/content/item/reader/7896/
https://content.edsoo.ru/lab/
https://marketplace.obr.nd.ru/library/lessons?by_groups=1%20filter_subject=5
https://marketplace.obr.nd.ru/library/lessons?by_groups=1%20filter_subject=5
https://school.oblakoz.ru/materials/496049

Ne HanmenoBanue pasiesioB U TeM
n/n MpOrpaMMblI

9 KJIACC

KoaunuecTBo yacoB

Bcero

KonTponbHsble
padoTHhI

IIpakTHnyeckue
padoThI

JJIeKTpoHHBIE (M (poBHIE) 00pa3oBaTeIbHbIE
pecypchbl

Pasznen 1. BelecTBO 1 XUMHYECKHE pPe€aKkuuu

[ToBTOpeHue U yriuyOieHue 3HaHU I

1.1
OCHOBHBIX Pa3/IeNioB Kypca 8 kiacca

bubnuoreka IIOK https://m.edsoo.ru/7f41a636
https://resh.edu.ru/
https://media.prosv.ru/content/item/reader/7896/ -
AJIEKTPOHHBIH yueOHuK "Xumus 9 xnacc”
https://content.edsoo.ru/lab/ - UuTepakTHBHBIC
BUPTYAJIbHBIE JJA00PATOPHBIC M IPAKTUYECKUE PAOOTHI
https://marketplace.obr.nd.ru/library/lessons?by groups=1
filter_subject=5 -Xumust (3aHUMATENBHbIC OMBITHI,
3JICKTPOHHBIC IJIAKATBI U TeCTbI)
https://school.oblakoz.ru/materials/496049 -tpenaxep
"O6mako 3nanui. [Ikona". Xumus, 9 kiaacc

OCHOBHEIC 3aKOHOMEPHOCTH

1.2 .
XUMHUYECKHUX PEaKIUi

BHCKTPOHI/ITI/I‘ICCKaH JUCCOoIHaInA.

1.3
XuMH4eCcKHe peakiMi B pacTBOpax

bubunoreka ITOK https://m.edsoo.ru/7f41a636
https://resh.edu.ru/
https://media.prosv.ru/content/item/reader/7896/ -
ANEKTPOHHBIN yueOHuK "Xumus.9 xracc"
https://content.edsoo.ru/lab/ - UutepakTuBHbIe
BHPTYaJIbHBIC TA0OPATOPHBIC U MPAKTHYECKUE PAOOTHI
https://marketplace.obr.nd.ru/library/lessons?by groups=1
filter_subject=5 -Xumus (3aHHMaTEILHBIE OIBITHI,
QJICKTPOHHBIC IJIAKATBI 1 TCCTBI)
https://school.oblakoz.ru/materials/496049 -tpenaskep
"O6unako 3nanuii. Hxoma". Xumus, 9 kinacc

bubmmoreka ITOK https://m.edsoo.ru/7f41a636
https://resh.edu.ru/
https://media.prosv.ru/content/item/reader/7896/ -
ANIEKTPOHHBIH yueOHHK "Xumus.9 knacc”
https://content.edsoo.ru/lab/ - UaTepakTuBHbBIC
BHPTyaJIbHBIE TAOOPATOPHBIE U MPAKTHYECKUE PAOOTHI
https://marketplace.obr.nd.ru/library/lessons?by groups=1
filter_subject=5 -Xumnst (3aHUMATENBHbIE OTIBITHI,
3JICKTPOHHBIC IJIAKATBI U TeCTLI)
https://school.oblakoz.ru/materials/496049 -tpenasxep
"O6naxo 3Hanmi. [Ikona". Xumus, 9 kiacc

Hroro no pazneny

17



https://m.edsoo.ru/7f41a636
https://resh.edu.ru/
https://media.prosv.ru/content/item/reader/7896/
https://content.edsoo.ru/lab/
https://marketplace.obr.nd.ru/library/lessons?by_groups=1%20filter_subject=5
https://marketplace.obr.nd.ru/library/lessons?by_groups=1%20filter_subject=5
https://school.oblakoz.ru/materials/496049
https://m.edsoo.ru/7f41a636
https://resh.edu.ru/
https://media.prosv.ru/content/item/reader/7896/
https://content.edsoo.ru/lab/
https://marketplace.obr.nd.ru/library/lessons?by_groups=1%20filter_subject=5
https://marketplace.obr.nd.ru/library/lessons?by_groups=1%20filter_subject=5
https://school.oblakoz.ru/materials/496049
https://m.edsoo.ru/7f41a636
https://resh.edu.ru/
https://media.prosv.ru/content/item/reader/7896/
https://content.edsoo.ru/lab/
https://marketplace.obr.nd.ru/library/lessons?by_groups=1%20filter_subject=5
https://marketplace.obr.nd.ru/library/lessons?by_groups=1%20filter_subject=5
https://school.oblakoz.ru/materials/496049

Pasznen 2. HemeTasuibl B X COCAUMHCHUSA

21

OO1mas XxapakTepuCTHKa XUMHYECKUX
anemenToB VIIA-rpynmsl. ["anorenst

bubnuoreka IIOK https://m.edsoo.ru/7f41a636
https://resh.edu.ru/
https://media.prosv.ru/content/item/reader/7896/ -
JIEKTPOHHBIH yueOHHK "Xumus.9 knacc”
https://content.edsoo.ru/lab/ - UutepakTuBHbIE
BUPTYaJIbHBIC TAOOPATOPHBIC U MPAKTHUCCKUE PAOOTHI
https://marketplace.obr.nd.ru/library/lessons?by groups=1
filter_subject=5 -Xumust (3aHUMATENBHbIC OMBITHL,
AJIEKTPOHHBIC IJIAKATHI U TECTHI)
https://school.oblakoz.ru/materials/496049 -tpenaskep
"O6mako 3nanui. [IIkona". Xumus, 9 kiacc

2.2

2.3

OO01as XxapakTepUCTHKa XHUMHYECKUX
anemeHToB VIA-Tpynmel. Cepa u eé
COCITMHCHUS

OO61mas xapakTepUCTHKA XUMUYECKUX
anemeHTOB VA-rpynnsl. A3or, pochop
U UX COCAUHCHUS

buburoreka ITOK https://m.edsoo.ru/7f41a636
https://resh.edu.ru/
https://media.prosv.ru/content/item/reader/7896/ -
ANEKTPOHHBIN yueOHuK "Xumus.9 xracc"
https://content.edsoo.ru/lab/ - UuTepakTuBHbIC
BHPTYyaJIbHBIC TA0OPATOPHBIC U MPAKTHYECKUE PAOOTHI
https://marketplace.obr.nd.ru/library/lessons?by groups=1
filter_subject=5 -Xumus (3aHMaTEILHBIC OIBITHI,
3JICKTPOHHBIC IJIAKATBI 1 TCCTLI)
https://school.oblakoz.ru/materials/496049 -tpenasxep
"O6unako 3nanuii. Hxoma". Xumus, 9 kinacc

bub6mmoreka ITOK https://m.edsoo.ru/7f41a636
https://resh.edu.ru/
https://media.prosv.ru/content/item/reader/7896/ -
ANIEKTPOHHBIH yueOHHK "Xumus.9 knacc”
https://content.edsoo.ru/lab/ - UaTepakTuBHbBIC
BUPTYaJIbHBIE JJA00PaTOPHBIE U MPAKTUYECKUE PAOOTHI
https://marketplace.obr.nd.ru/library/lessons?by groups=1
filter_subject=5 -Xumust (3aHUMATENBHbIE OTIBITHI,
SJICKTPOHHBIC IJIAKATBI U TGCTLI)
https://school.oblakoz.ru/materials/496049 -tpenasxep
"Oo6naxo 3Hanmi. [Ikona". Xumus, 9 kimacc

24

OO1mas xapakTepuCTHKa XUMHYECKUX
anemenToB |V A-rpynnel. Yriepon u
KPEMHHH M UX COCMHCHMS

bubnuoreka ITOK https://m.edsoo.ru/7f41a636
https://resh.edu.ru/
https://media.prosv.ru/content/item/reader/7896/ -
JIEKTPOHHBINH yueOHHK "Xnumus.9 xiacc”
https://content.edsoo.ru/lab/ - aTepakTHBHBIC
BUPTYAJIbHBIE JTa00PAaTOPHBIE M IPAKTHYECKUE PAOOTHI



https://m.edsoo.ru/7f41a636
https://resh.edu.ru/
https://media.prosv.ru/content/item/reader/7896/
https://content.edsoo.ru/lab/
https://marketplace.obr.nd.ru/library/lessons?by_groups=1%20filter_subject=5
https://marketplace.obr.nd.ru/library/lessons?by_groups=1%20filter_subject=5
https://school.oblakoz.ru/materials/496049
https://m.edsoo.ru/7f41a636
https://resh.edu.ru/
https://media.prosv.ru/content/item/reader/7896/
https://content.edsoo.ru/lab/
https://marketplace.obr.nd.ru/library/lessons?by_groups=1%20filter_subject=5
https://marketplace.obr.nd.ru/library/lessons?by_groups=1%20filter_subject=5
https://school.oblakoz.ru/materials/496049
https://m.edsoo.ru/7f41a636
https://resh.edu.ru/
https://media.prosv.ru/content/item/reader/7896/
https://content.edsoo.ru/lab/
https://marketplace.obr.nd.ru/library/lessons?by_groups=1%20filter_subject=5
https://marketplace.obr.nd.ru/library/lessons?by_groups=1%20filter_subject=5
https://school.oblakoz.ru/materials/496049
https://m.edsoo.ru/7f41a636
https://resh.edu.ru/
https://media.prosv.ru/content/item/reader/7896/
https://content.edsoo.ru/lab/

https://marketplace.obr.nd.ru/library/lessons?by groups=1
filter_subject=5 -Xumust (3aHUMATENBHbIC OMBITHI,
3JIEKTPOHHBIC IJIAKATHI M TECTHI)
https://school.oblakoz.ru/materials/496049 -tpenaxep
"O6naxo 3Hanmi. [Ikona". Xumus, 9 kiaacce

Hroro no pazneny

Pasnen 3. MeTajbl M UX COeTHHEHUSA

25

3.1

3.2

OO01e cBOMCTBA METAIIIOB

Baxknenire Metajiibl U X COeTUHEHUS

16

bubnunoreka ITOK https://m.edsoo.ru/7f41a636
https://resh.edu.ru/
https://media.prosv.ru/content/item/reader/7896/ -
ANEKTPOHHEIN yueOHuK "Xumus.9 xracc"
https://content.edsoo.ru/lab/ - ntepakTuBHbIC
BHPTYyaJIbHBIC TA0OPATOPHBIC U IMPAKTHYECKUE PAOOTHI
https://marketplace.obr.nd.ru/library/lessons?by groups=1
filter_subject=5 -Xumust (3aHUMATENBHbIC OMBITHI,
3JICKTPOHHBIC IJIAKATBI U TeCTbI)
https://school.oblakoz.ru/materials/496049 -tpenasxep
"O6mako 3uanuii. Hxoma". Xumus, 9 kiaacc

bubmmoreka ITOK https://m.edsoo.ru/7f41a636
https://resh.edu.ru/
https://media.prosv.ru/content/item/reader/7896/ -
AJIEKTPOHHBIH yueOHHK "Xumus.9 knacc”
https://content.edsoo.ru/lab/ - UuTepakTuBHbBIC
BUPTYaJIbHBIE JJA00PaTOPHBIE U MIPAKTHYECKUE PAOOTHI
https://marketplace.obr.nd.ru/library/lessons?by_groups=1
filter_subject=5 -Xumus (3aHHMaTEIbHBIE OIIBITEI,
3JICKTPOHHBIC IJIAKATBI U TGCTLI)
https://school.oblakoz.ru/materials/496049 -tpenaxep
"O6mnako 3nanuii. [kona". Xumus, 9 kiacc

HWroro 1o pazaeny

20

Paznen 4. Xumus u okpyzkaomas cpeia

41

BemecTBa 1 MmaTepuaibl B KU3HU
YeJIOBEKA

bub6immoreka ITOK https://m.edsoo.ru/7f41a636
https://resh.edu.ru/
https://media.prosv.ru/content/item/reader/7896/ -
ANIEKTPOHHBIN yueOHuK "Xumus.9 xmacc"
https://content.edsoo.ru/lab/ - UaTepakTuBHbBIC
BHPTyaJIbHBIE TAOOPATOPHBIE U MPAKTHUECKUE paboThI
https://marketplace.obr.nd.ru/library/lessons?by groups=1
filter_subject=5 -Xumnst (3aHUMATENBHbIE OTIBITHI,
SJICKTPOHHBIC IIJIAKATBI U TeCTLI)



https://marketplace.obr.nd.ru/library/lessons?by_groups=1%20filter_subject=5
https://marketplace.obr.nd.ru/library/lessons?by_groups=1%20filter_subject=5
https://school.oblakoz.ru/materials/496049
https://m.edsoo.ru/7f41a636
https://resh.edu.ru/
https://media.prosv.ru/content/item/reader/7896/
https://content.edsoo.ru/lab/
https://marketplace.obr.nd.ru/library/lessons?by_groups=1%20filter_subject=5
https://marketplace.obr.nd.ru/library/lessons?by_groups=1%20filter_subject=5
https://school.oblakoz.ru/materials/496049
https://m.edsoo.ru/7f41a636
https://resh.edu.ru/
https://media.prosv.ru/content/item/reader/7896/
https://content.edsoo.ru/lab/
https://marketplace.obr.nd.ru/library/lessons?by_groups=1%20filter_subject=5
https://marketplace.obr.nd.ru/library/lessons?by_groups=1%20filter_subject=5
https://school.oblakoz.ru/materials/496049
https://m.edsoo.ru/7f41a636
https://resh.edu.ru/
https://media.prosv.ru/content/item/reader/7896/
https://content.edsoo.ru/lab/
https://marketplace.obr.nd.ru/library/lessons?by_groups=1%20filter_subject=5
https://marketplace.obr.nd.ru/library/lessons?by_groups=1%20filter_subject=5

Hroro no pasgeny

https://school.oblakoz.ru/materials/496049 -tpenaxep
"O6mnaxo 3Hanmi. [Ikona". Xumus, 9 kiaacc

PeszepBHOE Bpems

OBIIEE KOJIMYECTBO YACOB I10
ITPOI'PAMME

68

bubnuoreka IIOK https://m.edsoo.ru/7f41a636
https://resh.edu.ru/
https://media.prosv.ru/content/item/reader/7896/ -
ANIEKTPOHHEIHN yueOHuK "Xumus.9 xiracc"
https://content.edsoo.ru/lab/ - NuTepakTuBHBIC
BHPTYyaJIbHBIC TAOOPATOPHBIC U IPAKTHIECKUE PAOOTHI
https://marketplace.obr.nd.ru/library/lessons?by groups=1
filter_subject=5 -Xumust (3aHUMATENBHbIC OMBITHI,
3JICKTPOHHBIC IJIAKATBI U TeCTbI)
https://school.oblakoz.ru/materials/496049 -tpenasxep
"O6mnako 3uanuii. Hxona". Xumus, 9 kiaacc



https://school.oblakoz.ru/materials/496049
https://m.edsoo.ru/7f41a636
https://resh.edu.ru/
https://media.prosv.ru/content/item/reader/7896/
https://content.edsoo.ru/lab/
https://marketplace.obr.nd.ru/library/lessons?by_groups=1%20filter_subject=5
https://marketplace.obr.nd.ru/library/lessons?by_groups=1%20filter_subject=5
https://school.oblakoz.ru/materials/496049

YYEBHO-METOANYECKOE OBECIIEYHEHHUE OBPA30BATEJIbBHOI'O ITPOLIECCA

OBSIBATEJIBHBIE YYEBHBIE MATEPUAJIBI IJ151 YYEHUKA
* Xumus, 8 xinace/ I'adbpuensa O.C., OctpoymoB WN.I'., CnagkoB C.A., AKIIMOHEPHOE OOIIECTBO
«3narensbcTBO «lIpocBemenune»
» Xumus, 9 xnace/ I'abpuensa O.C., OctpoymoB U.I'., CiagkoB C.A., AKnrOHEpHOE 0OIIECTBO
«3marennbcTBO «lIpocBemenune»

METOANYECKHUE MATEPHUAJIBI VIS YYUTEJIA

1. T'abpuensu O. C., BockoboiinukoBa H. II., AmykoBa A. B. HacrtosbHas KHWTa y4duTess.
Xumus. 8 ki1.: Metoauueckoe mocobue. - M.: JIpoda, 2021.

2. I'abpuensn O. C., SmykoBa A. B. Terpans mis 1abopaTOpHBIX OMBITOB M MPAKTHYECKUX PAOOT.
8 xi1. K yuebnuky O. C. I'abpuensna «Xumus. 8 knaccy. M.: poda, 2022.

3. I'abpuensn, O. C. Metonnueckoe nmocoodue k yueonuky O. C. ['abpuensna «Xumus». 8 kiacc /
O. C. I'abpuensn. — M. : lpoda, 2021. — 109.

4. I'abpuensa, O. C. Meroguueckoe nocodue k yueonuky O. C. I'abpuensna «Xumusy». 9 kiacc /
O. C. I'abpuensn. — M. : lpoda, 2021. — 108.

5. Xumus : TexHojorumueckue kaptbl Kk yueOHuky O. C. T'abpuensna «Xumusa. 8 kiaccy» :
meToaudeckoe mocooue / JI. . AcarnoBa. — M. : llpoda, 2020

6. Xumus : TexHojormueckue kaptbl Kk yueOHuky O. C. T'abpuensna «Xumusa. 9 kiacey» :
meToaudeckoe mocooue / JI. . AcanoBa. — M. : [Ipoda, 2018

7. Xumus. 8 ki.: KoutponbHbie u poBepodnbie padboTsl Kk yueOHuKy O. C. 'abpuensna «XuMus.
8» / O. C. I'abpmensn, I1. H. bepeskun, A. A. YmakoBa u ap. - M.: lpoda, 2022.

HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCbI
N PECYPCBI CETU UHTEPHET

https://resh.edu.ru/
https://media.prosv.ru/content/item/reader/7896/ -snexrponHnsiii yueOHuk "Xumus 8-9 kmacc"
https://content.edsoo.ru/lab/ - WurepakTUBHBIC BUpPTyaslbHBbIC Ja00OpPATOPHBIC W MPAKTHYECKUE
paboTsl
https://marketplace.obr.nd.ru/library/lessons?by_groups=1 filter_subject=5 -Xumus
(3aHMMATEILHBIC OIBITHI, 3JIEKTPOHHBIC TUIAKATHI M TECTHI)
https://school.oblakoz.ru/materials/496049 -tpenaxep "OOmnako 3Hanmii. IlIkoma". Xumus 8-9
KJ1acc
http://www.chemnet.ru T"azera «Xumus» u caiit ast yuutenst «51 uay Ha ypoK XUMHK)
http://him.1september.ru Exunas komtekius IJOP: TIpeameTHast KOJUTEKITUS « XM
http://school-collection.edu.ru/collection/chemistry ~ EcrecTBeHHO-Hay4YHbIE  AKCIEPHUMEHTBHI:
xumust. Komnekius Poceuiickoro 061mieo0pa3zoBaTenbpHOro mopraia
http://experiment.edu.ru  AJIXUMUK: caiit JL.IO. Anukbeposoit http://www alhimik.ru
Bcepoccwuiickas onuMIraa mKoJIbHHKOB 110 XUMUN
http://chem.rusolymp.ru Opranndeckas XUMHS: SJACKTPOHHBIH YYCOHHUK IS CPEIHEH IIKOJIBI
http://www.chemistry.ssu.samara.ru OCHOBbI XUMHH: 3JIEKTPOHHBIH YISOHUK
http://www hemi.nsu.ru OTKpbITHINA KOJUTEIK: XUMHUS
http://www.chemistry.ru JlucTtaHuuoHHas OJUMIHAIA IO XUMHH: TEICKOMMYHUKAIIMOHHBIN
00pa30BaTeNbHbII MPOEKT



https://resh.edu.ru/
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