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MHOACHUTEJIBHASA 3AIIMCKA

[IporpaMMa 1O XHMMUHM Ha YPOBHE OCHOBHOTO 0OIIero o00pa3oBaHUs
COCTaBJICHA Ha OCHOBE TpeOOBAHMM K pe3yJbTaraM OCBOEHUS OCHOBHOM
0o0pa3oBaTeNbHOIN MPOTpaMMbl OCHOBHOTO 00111ero 00pa3oBaHusl, PEACTaBICHHBIX
B OI'OC OOO, a Takxe Ha OCHOBE (QeaepaqbHON paldodeil MnporpaMMbl
BOCITUTAHUS U C YUYETOM KOHIICTIIIUU MPEToaBaHusl Y4€OHOTO MpeaMeTa « XuMuUsH»
B 00pazoBaTenbHbIX opranu3aiusx Poccuiickoit deneparum.

[Iporpamma mo XuMuU Aa€T TPEJCTaBICHHE O LENIX, OO0Iel crpareruu
oOydeHHs, BOCHHMTAHUS U Pa3BUTUA OOYYarOIIMXCSA CPEACTBAMH Yy4eOHOTO
npeaMera, YCTaHAaBIIMBAET o0si3aTeNIbHOE NPEAMETHOE  COJEpIKAHUE,
MIPEyCMAaTPUBAET PACIPENEICHUE €ro IO KIaccaM M CTPYKTYPHPOBAHME I10
pasmeraM M TeMaM MNPOrpaMMbl MO XUMHH, ONPENENAET KOJWYECTBEHHBIE H
KA4E€CTBEHHBIE XapaKTePUCTUKU COJIepKaHus, PEKOMEHY EMYIO
MIOCIEA0BATENBHOCTh HU3Yy4YEHUS XUMHH C YYETOM  MEKIPEAMETHBIX H
BHYTPUINPEIMETHBIX  CBSI3€H, JIOTUKM Y4yeOHOro Ipoliecca, BO3PACTHBIX
0COOCHHOCTEN  OOydYarolmuxcs, ONpeAesieT BO3MOXKHOCTH IpeaMera s
peanuzanuu TpeOOBaHUM K pe3yJibTaTaM OCBOCHHUS OCHOBHOUM 00pa3oBaTeNbHOU
IpOrpaMMbl Ha YPOBHE OCHOBHOI'O 001lero o0Opa3oBaHUs, a Takke TpeOOBaHUM K
pe3yapTaTtaM 00y4YeHUs XMMHUU Ha YPOBHE LI€JIeH M3yUYeHUs MpeaMeTa U OCHOBHBIX
BUJOB YyueOHO-TIO3HABATEJIbHON JAESITEIbHOCTH OO0YYaroIIerocsi Mo OCBOEHUIO
y4eOHOTO CO/IepKaHMUs.

3HaHUE XUMHUHU CIYXUT OCHOBOW JUisi (OPMHUPOBAHUS MHPOBO33PEHUS
oOy4arolerocs, €ro NpejacTaBlIeHU O MaTepUaIbHOM €IMHCTBE MHUPA, BAXKHYIO
poJib UrparoT (POpMHUpPYEMbIE XUMHEW NPEJCTABICHUS O B3aMMONPEBPALICHUIX
SHEPTUU U 00 HBOJIIOLMH BEIHIECTB B MPUPOJAE, O MyTAX PELICHHUS NI0OATbHBIX
npoOJjieM yCTOMYMBOTO Pa3BUTHSI UYEJIOBEUECTBA — CBHIPHEBOM, YHEPTrEeTUUECKOM,
MUIIEBOYN U KOJIOTHYECKON 0€30MacHOCTH, MPOOIEeM 3IpaBOOXPAHECHHUSI.

N3yuenue xumun:

CIOCOOCTBYET  peaju3alldd  BO3MOXHOCTEH U1 CaMOpPa3BUTHS |
(dbopMupOBaHUs KyIbTYPhI IMYHOCTH, €€ 001IeH U (PyHKIIMOHATBHON TPaMOTHOCTH;

BHOCUT BKJIaJl B ()OPMUPOBAHUE MBIIUICHUS M TBOPUYECKUX CIHOCOOHOCTEM
oOy4Jaromuxcsi, HABBIKOB HX CAMOCTOSITENIbHOM  y4eOHOW JeSATeIhbHOCTH,
AKCIIEPUMEHTAIBHBIX W HCCIEI0BAaTEIbCKUX YMEHHH, HEOOXOJMMBIX Kak B
MOBCETHEBHOM JKU3HU, TaK U B NPOPECCUOHATBHON JAESITEIbHOCTH;

3HAKOMUT CO CHEUU(PHUKON HAay4dHOrO MBILUICHHS, 3aKIaJbIBAET OCHOBBI
LEJIOCTHOTO B3IJIsA/1a HA €UHCTBO IIPUPOJBI U YEJIOBEKA, SIBJISIETCS] OTBETCTBEHHBIM
3TanoM B (GPOPMHPOBAHNHU €CTECTBEHHO-HAYYHON I'PaMOTHOCTH 00YYaroIIUXCSl;



crocoOCcTByeT (HOPMHUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUS K E€CTECTBEHHO-
Hay4HbIM 3HAHUAM, K IPUPOJE, K YETOBEKY, BHOCUT CBOM BKJIaJ B 3KOJOTUYECKOE
o0pa3zoBaHue 00yUYaIOIIUXCA.

JlanHble HampaBiieHHss B OOy4YEHUMM XHMHHM OOECHEYMBAIOTCSA CIEHU(PUKON
collep>KaHUsA  y4eOHOTro  MpeaMeTa, KOTOpbIM  SIBISETCS  MEJaroruyecku
aJanTUPOBAHHBIM OTPAXKEHUEM 0a30BOIl HAYKM XMMUU Ha ONpEAeIEHHOM dTare eé
pPa3BUTHSL.

Kypc xumuu Ha ypoBHE OCHOBHOTO 0011ero 00pa3oBaHUsl OPUEHTUPOBAH Ha
OCBOCHHE OOYyYarOUIMMHUCSA CHUCTEMbl NMEPBOHAYAIbHBIX MOHSATUN XUMHUU, OCHOB
HEOPraHW4YEeCKOM XUMHM W HEKOTOPBIX OTHEIbHBIX 3HAYMMBIX IOHSATHM
OPraHu4eCKON XUMUH.

CrpykTypa coieprkaHusi IporpaMMbl 10 XUMUU C(HOPMHUpPOBaHA HAa OCHOBE
CUCTEMHOTO noaxoaa K e€ uzydeHuro. CoaepikaHue CKIIaIbIBAETCS U3 CUCTEMBI
IOHATUN O XUMUYECKOM DIEMEHTE U BEIIECTBE U CUCTEMBI IIOHATUNA O XMMHYECKOU
peakuuu. O0e 53T CUCTEMBl CTPYKTYPHO OPraHM30BaHbl MO0 MPHUHLMITY
IIOCJIEIOBATEILHOTO PA3BUTHUS 3HAHUN HA OCHOBE TEOPETHUUECKUX MPEACTaBICHUI
Pa3HOIO ypOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YUYEHHS KAK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepuonnueckoro 3akona J[. 1. MenzaeneeBa Kak OCHOBHOTO 3aKOHA XUMUU;

— YYEHHSI O CTPOECHUHU aTOMa U XUMUYECKOM CBA3H;

— TPEACTaBICHUNH 00 DJIEKTPOJIUTUYECKOM JUCCOLMAIMM BEUIECTB B
pacTBoOpax.

Teopernueckne 3HAHMS pPAacCMATPUBAIOTCS HA OCHOBE JMIMPUYECKH
MOJyYE€HHBIX U OCMBICTIEHHBIX (DaKTOB, Pa3BUBAIOTCS MOCIEAOBATENIBHO OT OJTHOTO
YPOBHSI K JPYTrOMy, BBINOJHSS (YHKUUKM OOBSCHEHUS U TPOTHO3ZUPOBAHUS
CBOMCTB, CTPOEHHS W BO3MOXHOCTEW NMPAKTHYECKOTO MPUMEHEHUS U IMOJYYEHHUS
U3y4YaeMbIX BEILECTB.

OcBoeHue mporpamMmbl 1O XMMHHM  CIIOCOOCTBYET  (POPMHUPOBAHUIO
IIPEJCTABICHUS] O XUMHUYECKOM COCTABIIAIOLIEH HAyYHOM KapTUHBI MHUPA B JIOTHKE
€€ CHCTEeMHOM IpHUPOJBI, LIEHHOCTHOTO OTHOLIEHUS K HAay4YHOMY 3HAHHUIO WU
MEeTOoJaM IO3HaHHsS B Hayke. M3ydyeHWe XMMHHM TPOHUCXOAHUT C NPHUBJICUYEHHEM
3HaHUW W3 paHee M3YUEHHBIX YYEOHBIX MpeaMeToB: «OKpyKarooluid MHUp»,
«buonorus. 5-7 knacce» U «Pusnka. 7 Kiaccey.

[Ipy wu3ydeHHMM XUMHHU M[POUCXOAUT (HOPMUPOBAHME 3HAHUA OCHOB
XUMHUUYECKON HayKH KakK O0JaCTH COBPEMEHHOTO €CTECTBO3HAHUS, IMPAKTHUECKOM
JESATEIbHOCTH YEJIOBEKa M KaK OJIHOTO M3 KOMIIOHEHTOB MHUPOBOM KYJBTYpBHI.
3amaya y4yeOHOro MpeaMeTa COCTOUT B (POPMHUPOBAHUU CHUCTEMBI XUMHUYECKHX
3HAaHUN — BaXHEUIIHMX ()aKTOB, MIOHATHH, 3aKOHOB M TEOPETUYECKHUX IOJIOKCHHM,
JOCTYMHBIX 0000IIEHM MHMPOBO33PEHUYECKOIO XapakTepa, f3blka HayKH, B



NpUOOIIEHNM K HAay4YHbIM METOJaM I[I03HaHUS TPU H3YYEHUH BELIECTB H
XUMUYECKUX PEaKUuid, B (POPMUPOBAHUM U PA3BUTUU MO3HABATEIbHBIX YMEHUU U
UX TPUMEHEHUH B Y4YeOHO-NO3HABATEIbHONH U Yy4eOHO-HCCIEI0BATEIbCKOM
NEeSATENbHOCTH, OCBOCHHMHM NpaBWJI 0€301acHOr0 OOpallleHHus C BENIECTBAaMU B
ITIOBCETHEBHOM KU3HU.

[Ipy M3yyeHun XMMUU Ha YPOBHE OCHOBHOTO OOLIEro 0Opa30BaHMS BaKHOE
3HaY€HUE MPUOOPENH TaKUE 1NN, KaK:

— ¢opMUpOBaHWE MHTEIUICKTYAIbHO PAa3BUTOM JIMYHOCTH, TOTOBOM K
caMm000pa30BaHUI0, COTPYIHUYECTBY, CAMOCTOSITEIBHOMY MPHUHITHIO PEIICHUMH,
CIOCOOHOM aanTUPOBATHCS K OBICTPO MEHSIOLIMMCS YCIOBUSM KU3HU;

—  HampaBJEHHOCTb OOYy4Y€HUs Ha CHUCTEMAaTHYECKOE MpHUOOILEeHUE
oOyyJaroumxcsi K CaMOCTOATEIbHON IO3HABATEIbHON JI€ATETbHOCTH, HAyYHbIM
METO/IaM TO3HaHUs, (OPMHUPYIOMIMM MOTHBAIMIO M Pa3BUTHE CIOCOOHOCTEH K
XUMUU;

— obecrieueHue ycloBUi, CIOCOOCTBYIOIUX MPHOOPETEHUIO 00YUIAIOIIMMHUCS
OMbITa Pa3HOOOPA3HON NEATENbHOCTH, MO3HAHUS M CaMOIIO3HAHUS, KIIOUEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETEHIIMI), UMEIOIIUX YHHBEPCAJTIbHOE 3HAYEHUE JUIS
Pa3IUYHBIX BUJIOB ACSITEIbHOCTH;

— (opmupoBanue o0meld (QYHKIMOHAIBHOM U  €CTECTBEHHO-HAYYHOM
IPAMOTHOCTH, B TOM YHCI€ YMEHHA OOBACHATH M OIICHHBATh SIBJICHUS
OKPY’KaOILIET0 MHPA, WCIOJIb3Ys 3HAHWUS W OIBIT, NOJYYEHHBIE IPU H3YYCHHUU
XUMUHM, TPUMEHSATh WX TPU PEIIeHHH MpoOjeM B MOBCEAHEBHOM XHM3HU U
TPYAOBOU ESITENBHOCTH;

— (¢opmupoBaHne y OOydalmUXCs T'YMaHUCTHYECKHX OTHOIICHHUH,
NOHUMAaHUSl LEHHOCTM XUMHUYECKUX 3HAHUM s BbIPAOOTKH HKOJIOTHYECKHU
1esIecoo0pa3HOro MOBENEHUsT B ObITY W TPYAOBOM JEATENIBHOCTH B IENAX
COXPaHEHUS CBOETO 340POBbs U OKPYKAIOLIEH ITPUPOJHON CPELIbl;

— pa3BUTHE MOTHUBAIIMM K OOYYEHHIO, CIOCOOHOCTEH K CaMOKOHTPOJIO U
CaMOBOCIIMTAHUIO HA OCHOBE YCBOCHHS OOIIEYENIOBEYECKHX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOPY NpO(uiis M HANpaBI€HHOCTH NaJbHEUIEro
oOyJeHwusI.

OOmiee 4YMCIO 4YacoB, OTBEAEHHBIX I H3YYEHUS XUMHUU Ha YpPOBHE
OCHOBHOTO 00I1Iero 00pa3oBaHus, cocTaBisgeT 136 yacoB: B 8 kimacce — 68 yacos (2
yaca B HeJIeq0), B 9 kitacce — 68 yacoB (2 yaca B HEJIEITIO).



COJAEPKXAHUE OBYUYEHUA

8 KUIIACC

IlepBoHaya/IbHBbIE XUMHYECKHE TOHATHS

[Ipeamer xumuu. Posib XUMUM B KU3HU YEIOBEKAa. XUMHUS B CUCTEME HayK.
Tena u BemiecTBa. PU3WUECKHE CBOWMCTBA BEIIECTB. ATPEraTHOE COCTOSHUE
BemecTB. [loHsATHE O METOMax MO3HAHUS B XUMHUM. UMCThIE BEIIECTBA U CMECH.
CrniocoObl pa3neneHus cMecei.

ATOMBI U MOJEKYJIbl. XUMHYECKHE 3JIeMEHThl. CHMBOIBI XUMHUYECKUX
s1eMeHTOB. [IpocThie U CI0KHBIE BElleCTBA. ATOMHO-MOJIEKYJIIPHOE YUCHHE.

Xumuueckass (opmyna. BajleHTHOCTP aTOMOB XUMHYECKHX DJIEMEHTOB.
3aKOH MOCTOSIHCTBAa cocTaBa BemiecTB. OTHOCHUTENbHAas aTOMHas Macca.
OtHocutenbHas MOJIEKyJsipHas Macca. MaccoBasi 4oJiE XUMHUYECKOTO 3JIEMEHTa B
COEIMHEHHH.

KonunuectBo BemecrBa. Moss. Momnsgpraast Mmacca. B3auMOCBsI3bp KOJIMYECTBA,
Macchl W 4YHMCJIAa CTPYKTYPHBIX €AMHUI] BemiecTBa. Pacuérel mo dopmynam
XUMHUYECKUX COCTMHEHU.

du3NYecKUe U XUMHUUECKUE SBJICHUSI. XUMHUUECKas peakius U e€ MpU3HaKHU.
3aKOH COXpaHEHHsS MacChl BEIIECTB. XUMHUYecKue ypaBHeHusa. Kiaccuduxaius
XUMUYECKUX pPEeaKIUi (COeTMHEHNs, Pa3I0KEHUs, 3aMEeILIeHNs, OOMEHA).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XMMHUYECKOM MOCY0H, MpaBuiiaMu pabOThl B Ja0OpaTOpUU U
npuémMaMu oOpalleHus ¢ J1abopaToOpHBIM O00OPYAOBAHUEM, U3YUEHHE U OTHCAHHE
duznuecknx CBOWCTB 00pa3lOB HEOPraHWYECKHX BEIIECTB, HAOIIOJCHUE
dbuznyeckux (IJIaBJICHUE BOCKa, TasHUE JIbJla, pacTUpaHUE caxapa B CTYIIKE,
KUTICHUE W KOHJCHCAIMS BOJBI) M XMMHUYECKUX (TOpEHHE CBEYH, NMPOKAIMBAHUE
MEIHOU MPOBOJIOKU, B3aUMOJEHCTBUE MeJIa C KUCIOTON) sIBJICHUM, HAOII0ACHUE U
ONMCaHWE NPU3HAKOB MPOTEKAHUS XMMHUECKUX peakiuil (pa3iokeHue caxapa,
B3aMMOJICUCTBHE CEPHOM KHUCIIOTHI C XJIOPUIOM Oapusi, pa3ioKeHUE TUIPOKCHAA
meau () mpu HarpeBaHuu, B3anMOICCTBHE Keje3a ¢ pacTBopoM coiu meau (11),
M3y4YEeHHE CIOCOOOB pa3/ieleHHs] CMecel: ¢ MOMOIIbI0 MarHurta, (UIbTPOBAHHE,
BbIMIApUBAHUE, AUCTWILISALUA, XpoMaTorpadus, MPOBEJICHUE OYUCTKU MMOBAPEHHOM
COJIM, HAOJIOJIEHWE W  ONUCAaHWE  pEe3yJbTaTOB  IPOBEICHUSA  OIbITA,
WUTIOCTPUPYIOLIErO 3aKOH COXPAHEHUsI MacChl, CO3/JaHHE MOJIEJIEH MOJIEKYJ
(IIapOCTEP>KHEBBIX ).

Ba:xHeililue npeacTaBuTe/Id HEOPraHNYeCKUX BeleCTB

Bo3nyx — cMech razoB. CoctaB Bo3nyxa. Kucimopoa — alneMeHT M MPOCTOe
BelecTBO. HaxoxjaeHnue Kuciopojga B Mpupoje, (U3NYECKHEe U XUMHUUYECKHUE
cBoiictBa (peakuuu ropeHus). Oxcupabl. [lpumenenue xkuciopoga. CrnocoOsl



MOJy4YeHUs] KUciopoAa B JladopaTopuM | NOpoMbIIIeHHOCTH. Kpyrosoport
Kuciopoza B pupojie. O30H — aIoTponHasi MoAU(GUKAIKS KUCIOPOa.

TernoBoit 3¢ dekT XUMHUYECKOW peaklud, TEPMOXUMHUYECKUE YpaBHEHWS,
3K30- M JHIAOTEPMUYECKHE peakiuu. TOIUIMBO: yrojib M METaH. 3arps3HEHUE
BO3/lyXa, YCUJICHHE MapHUKOBOTO 3(h(PpexTa, pa3pyiieHrue 030HOBOTO CIIOSL.

Bogopon — nsnemMeHT um mpocroe BemectBo. HaxoxxaeHue Bomgopoaa B
npupojae, GuU3MYEeCKUe U XUMHUYECKHME CBOWCTBA, MPUMEHEHHUE, CIOCOObI
noay4deHus. Kuciorsl u conmu.

MomnsipHblii 00bEM ra3oB. PacyéTsl Mo XUMUUYECKUM YpaBHEHUSIM.

du3nyeckue CBOMCTBA BOJbl. Boma Kkak pacTtBoputTenb. PacTBOpEI.
HacebilieHHbIE M HEHACBIIEHHbIE PACTBOPHL. PacTBOPUMOCTH BEIIECTB B BOJE.
MaccoBas a0 BellecTBa B pacTBOpE. XMMHUECKHUE CBOMCTBA BOAbl. OCHOBaHHS.
Pose pacTBOpOB B mpupoAe ¥ B KU3HU YeNOBEKa. KpyroBopoT BOJBI B IPUPOJE.
3arpsi3HeHHe NpUPOIHBIX BOJ. OXpaHa U OUYUCTKA MPUPOIHBIX BOJ.

Knaccudukanus Heopranumdeckux coenuHeHuid. Oxcuabl. Knaccuduxanus
OKCUJIOB:  cojeoOpasyromie (OCHOBHBIE, KHUCIOTHBbIe, aMQOTepHbIE) U
HecosieoOpaszyrone. Homenknarypa oxcugoB. Dusnyeckue U XUMHYECKUE
CBOMCTBA OKCUJIOB. [lomydyeHrne OKCUI0B.

OcHoBanus. Kiaccudukanuss ocHOBaHUM: IMETOYM U HEPACTBOPUMBIC
ocHoBanus. Homenknarypa ocHoBaHui. PU3NMYECKHE W XMMHYECKHE CBOMCTBA
ocHoBaHui. [lomyyeHre oCHOBaHUM.

Kucnotel. Knaccudukanus xkucinot. Homenknarypa kucnot. dusnueckue u
XAMUYECKUE CBOMCTBA KHUCIOT. Psn aktuBHoctm MmetamoB H. H. bekerosa.
[Tony4denue Kucior.

Commu. Homenknarypa coneil. @U3NYECKUE U XMUMHUYECKUE CBOMCTBA COJIEH.
ITonydenue cosen.

I'eneTnueckas CBsI3b MEXKIY KJIaCCAMU HEOPTaHMUECKUX COCIMHEHUM.

Xumuueckuii IKCnHepuMeHm

Ka4ECTBEHHOE OIPEIEIICHUE COAECPKAHUS KUCIOPOAAa B BO3AYyX€, IMOJYUYEHHUE,
coOupaHue, pacrno3HaBaHWE M U3YYEHUE CBONCTB KHUCIOPOJa, HAOIIOJEHHUE
B3aMMOJICMCTBUSI BEHIECTB C KHUCIOPOAOM H YCIOBUS BO3HUKHOBEHUS U
IpeKpamnieHusi TOopeHus (Mmoxapa), O3HAKOMJIEHHE C oOpa3laMud OKCUIIOB U
ONMCaHUE HX CBOMCTB, MOJyuYeHHE, COOMpaHuE, pacro3HABaHUE W HU3yUYCHUE
CBOWMCTB BOJIOpOja (rOpeHue), B3amMoieicTBre Bojopoaa ¢ okcugom menu (1)
(BO3MOHO HCIOJIb30BAaHUE BUICOMATEPHUAJIOB), HAOIIOJCHHE OOpa3IOB BEIIECTB
KOJIMYECTBOM | MOJIb, HCCIIEIOBAHME OCOOCHHOCTEM pACTBOPEHMS BEIIECTB C
PA3IMYHONM PACTBOPUMOCTBIO, IIPUTOTOBIECHHE PACTBOPOB C  OIPEACIEHHOU
MAaCCOBOM J0JIEW PAaCTBOPEHHOTO BEILIECTBA, B3aUMOJIEMCTBUE BOJBI C METAJUIAMHU
(HaTpyeM ©  KaubliueM) (BO3MOXHO HCHOJIB30BAaHUE BUIEOMATEpPUATIOB),



HcCleIOBaHNE O0pa3l0OB HEOPraHMYECKUX BEUIECTB Pa3jIMYHBIX  KJIACCOB,
Ha0JII0ICHUE U3MEHEHUS OKPACKHW MHIMKATOPOB B PACTBOpPAX KHUCIIOT U IIEIOUYEH,
uzydeHue B3zauMmojiercTBua okcuga meau (1) ¢ pacTtBopoMm cepHOM KHCIOTHI,
KUCJIOT C METAJUIAMH, PEaKIUM HEUTPAIM3aLHH, IOIYyYEHHE HEPACTBOPHUMBIX
OCHOBAaHUM, BBITECHEHHE OJHOIO METaJUla APYTMM K3 PACTBOPA COJIU, PELICHUE
AKCIIEPUMEHTANIBHBIX 33/lad 10 Teme «BaxHeilmume Kiaacchl HEOPTaHUYECKUX
COECIMHECHUIN.

Hepuoanyeckuit 3akoH u Ilepuoamyeckass cucreMa XHUMHYECKHX
iemMenToB JI. WU. MenageneeBa. CtpoeHue aTroMmoB. XMMHYECKAsi CBA3b.
OKHCIMTEIBbHO-BOCCTAHOBUTEIbHbIC PEAKIUU

[lepBble MOMBITKK KIacCUPUKAIIMU XUMHUUYECKUX djaeMeHToB. [loHsTue o
IpyMNIax CXOAHBIX JJIEMEHTOB (IIEIOYHbIE W IIEJTOYHO3EMENbHbIE METalIbI,
raJIOTE€HBI, HHEPTHBIE Ta3bl). DJIEMEHTHI, KOTOPhIE 00pa3yroT aM()OTEPHBIC OKCHIBI
Y TUAPOKCUIBI.

ITepnoanueckuit 3akoH. [lepronnueckas cucteMa XMMHYECKHAX 3JIEMEHTOB /1.
N.  MenneneeBa.  Koporkonepuognas W JJMHHONEpUOJHAs  (opmbl
[lepnoanueckor cucreMbl XxUMU4UeCKuXx aineMeHToB . . Menneneesa. [lepuoabl
n rpynnsl. OU3NYECKUU CMBICH IOPSIKOBOTO HOMEpPA, HOMEPOB MEPHOAA U
CPYIIIBI JIIEMEHTA.

Crpoenne atomoB. CoctaB aTOMHBIX siaep. M3otonsl. Onexktponsl. CTpoeHue
AIEKTPOHHBIX  O0OJIOYEK AaTOMOB TMepBbIX 20 XUMHUYECKHUX DJIEMEHTOB
Ilepnonnueckoit cucrembr [[. M. MenneneeBa. XapakTepucTUKa XHMHYECKOTO
3JIEMEHTA M0 ero nonoxeHuto B [lepuognueckoit cucreme 1. . Menneneena.

3aKOHOMEpPHOCTH M3MEHEHHUs paJuyca aTOMOB XHWMHUYECKUX 3JIEMEHTOB,
METALIMYECKUX U HEMETAUIMYECKUX CBOMCTB M0 ITpyNIlaM U MEPUOAaM.

3nauenue [leproanueckoro 3akoHa u [leproauueckoil CUCTEMbI XUMUYECKHUX
3JIEMEHTOB Ul pa3BUTHs Hayku U npakTtuku. [[. M. MenneneeB — yuy€HbIi U
rpak1aHUH.

Xumuueckasi cBs3b. KoBaneHTHas (mosisipHass W HEMOJISIPHAS])  CBA3b.
DJIEKTPOOTPULIATENBHOCTh XUMUUECKUX 3JIEMEHTOB. IOHHAsA CBS3b.

Crenenb  okuciieHus.  OKHUCIMTENbHO-BOCCTAHOBUTEIBLHBIE  PEAKIIUU.
[Ipouecchl OKHCIIEHNS U BOCCTaHOBIIEHHS. OKHUCIUTENIN U BOCCTAHOBUTEIIH.

Xumuueckuii IKCnepumenm:

M3yueHue oOpaslloB BEUIECTB METAVIOB M HEMETAJIOB, B3aUMO/ICHCTBHUE
TUIPOKCUAA LMHKA C pAaCcTBOPaMM KHUCIOT M IIEJIOYEH, ITPOBEIAECHUE OIIBITOB,
WUTIOCTPUPYIOIIUX ~ NPUMEPBl  OKHCIUTEIbHO-BOCCTAHOBUTEIIBHBIX  PEAKIUN
(ropeHue, peakiuu pa3ioKeHusl, COEAUHEHHUS ).

Mesicnpeomemmuoie céa3u



Peanmu3zanpss MeXnpenMETHBIX CBS3€d INPH W3YUYEHUUM XMMUU B 8 Kiacce
OCYILECTBJISIETCS 4Yepe3 HCIOIb30BaHUE KAaK OOIIMX ECTECTBEHHO-HAYYHbIX
NOHATUM, TaK W MOHATHUH, SIBISIOIINXCS CUCTEMHBIMU JUIs OTACIBHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOTO IUKJIA.

OO11ue ecTeCTBEHHO-HAay4YHbIE MOHATHSA: Hay4yHBIA (akT, FUIOTE3a, TEOpUs,
3aKOH, aHaJu3, CHUHTE3, Kilaccu(uKanusi, MEepUOJUIHOCTb, HAOIIJEHUE,
JKCIEPUMEHT, MOJAEITUPOBAHUE, UBMEPEHUE, MOJIEITb, SIBJICHUE.

dusnka: Marepus, aroM, DdJIEKTPOH, IPOTOH, HEWUTPOH, HOH, HYKIIHI,
W30TOIIBI, PaAMOAKTUBHOCTh, MOJIEKYJIA, DJIEKTPUYECKHAN 3apsill, BELIECTBO, TEIO,
00BEM, arperaTHoe COCTOSIHUE BEIECTBA, ra3, (PU3NYECKHe BEIUYMHBI, €IUHUIIBI
U3MEPEHUS, KOCMOC, IJIaHETHI, 3BE3/b1, COMHIIE.

buonorus: ¢porocunTes, Apixanue, ouocdepa.

['eorpadus: armocdepa, ruapocdhepa, MUHEpaNbl, TOPHbIE MOPOJIBI,
II0JIE3HBIE HCKOIIAEMBbIE, TOIUINBO, BOJAHBIEC PECYPCHI.

9 KUIIACC

BeuiecTBo M XMMHYECKas peaKkuus

Ilepunonnueckuii 3akoH. [Iepuonnueckas cucteMa XMMUYECKUX 3JIEMEHTOB [1.
N. MenneneeBa. CTpoeHME aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHUM CBOMCTB
XUMUYECKUX DIIEMEHTOB IIEPBBIX TPEX MEPHUOAOB, KaJMsl, KaIbLMs M HX
COCAMHEHN B COOTBETCTBUM C IIOJIOKEHHWEM JJIEMEHTOB B llepmommueckoi
CHUCTEME U CTPOCHHUEM UX aTOMOB.

CrpoeHne BemecTBa: BHUJBI XUMUYECKOW CBSI3H. THIbl KPUCTAIINYECKUX
PEETOK, 3aBUCUMOCTh CBOMCTB BELIECTBA OT TUIA KPUCTAJUIMYECKON PEIIETKH U
BUJa XUMHUUECKOM CBS3H.

Knaccudukanusa m HOMEHKIATypa HEOPraHUYECKUX BEIIEeCTB. XHUMHUYECKUE
CBOMCTBA BEILIECTB, OTHOCAIIMXCA K Pa3IU4YHbBIM KJIacCaM HEOPTraHWYECKUX
COEMHEHNI, TEHETUYECKas CBSI3b HEOPTaHNYECKUX BEIIECTB.

Knaccudukanus XMMUUECKUX PEeaKUil 0 pa3IMuHbIM NPU3HAKaM (10 YHUCITY
M COCTaBy Y4YacTBYIOUIMX B pEAKLUUU BEUIECTB, MO TEIIoBoMy 3¢(deKTy, Mo
U3MEHEHUIO CTETEHEH OKHUCIEHHUS XMMHYECKHUX 3JIEMEHTOB, 110 00paTUMOCTH, IO
YYaCTHIO KaTajqu3aropa). DK30- U IHAOTEPMHUYECKUE PEAKLINUH, TEPMOXUMUYECKUE
ypaBHEHUS.

[Tonstne o ckopoctu xumuyecko peakuuu. [loHsTHEe 00 00OpaTUMBIX U
HEOOpATUMBIX XUMHUYECKUX peakuusX. [IoHsITHE 0 TOMOTreHHBIX M IeTepOreHHBIX
peakuusx. [lonstue o karanuse. [loHATHE O XUMUYECKOM paBHOBecUU. DaKTOPHI,
BIVAIOIIME HA CKOPOCTh XMMHYECKOW PEAaKUUMU H IOJOKEHUE XUMHUYECKOTO
PaBHOBECHSI.

OKHCAUTENbHO-BOCCTAHOBUTEIbHBIE ~ pEAaKIMM,  JJIEKTPOHHBIM  OanaHc
OKHCIIUTENBHO-BOCCTAHOBUTEIBHOM peaKLuu. Cocrasnenue YpPaBHEHUI



OKHCIIUTENIBHO-BOCCTAHOBUTEIBHBIX ~ PEAaKUMH C  HCIOJb30BAHUEM  METOZA
3JIEKTPOHHOTO OajaHca.

Teopust 37EKTPOTUTUYECKON AUCCOLMALIMHI. DIEKTPOIUTHI U HEAIEKTPOJIUTBHI.
Katnonsl, annonsl. MexaHu3Mm AuCCOIMAnMU BEIIECTB C PA3IMYHBIMA BHUIAAMU
XxuMuueckoi cBsizu. Crernenb auccorpanni. CUibHbIE U CI1a0ble 3JIEKTPOJIUTHL.

Peakniun noHHOTO 0OMEHa. Y CIIOBHS MPOTEKAHUS PEeaKIii HOHHOTO OOMEHa,
NOJHBIE W COKpAll€HHbIE HMOHHBIE ypaBHEHUS peakunii. CBOMCTBA KHUCIOT,
OCHOBaHMM W cCcoJell B CBeTe TMPEJCTaBICHUNA 00 IJICKTPOIUTUUYECKOUN
nuccoruanuu. KauecTBeHHbIE peakiiui Ha MOHBL. [IoHSITHE O TUAPOIU3E COTEH.

Xumuueckuii IKCnepumenm:

O3HAKOMJIEHUE C MOJEISIMA KPHUCTAUIMYECKUX PEIIETOK HEOPraHUYECKHUX
BEIIECTB — METAJJIOB W HeMmeTawioB (rpadura WM anMmasa), CI0XKHBIX BEILIECTB
(xJopuaa HaTpus), UCCIEI0BAHUE 3aBUCHMOCTH CKOPOCTH XMMHYECKON pEeaKInu
OT BO3JCUCTBHUS PA3NIMYHBIX (PAKTOPOB, MCCIEIOBAHUE HIIEKTPONPOBOJIHOCTH
pacTBOpPOB BEUIECTB, IpOILECCa AUCCOLMALMMA KHCIOT, WIEJIOYEd M  COJIEH
(BO3MOXHO  HCMOJB30BaHME BUJIEO MATEPUAIOB), TPOBEACHHE  OIbBITOB,
WUIIOCTPUPYIONIUMX ~ NPHU3HAKK  NPOTEKAHHWs  peakluuid  HOHHOTO  oOMeHa
(oOpazoBaHue oOcajka, BBIJCICHHE Ta3za, OOpa3oBaHUE BOJbBI), OIBITOB,
WUTIOCTPUPYIOIUX ~ IPUMEPBI  OKUCIUTEIBbHO-BOCCTAHOBUTEIBHBIX  PEaKLIUN
(ropeHue, peakluu pasiioKEeHHs, COEIMHEHHsI), PAaClO3HaBaHUE HEOPTaHUYECKUX
BEIIECTB C IIOMOLIbIO KAYECTBEHHBIX pPEaKUMW Ha HOHBI, peLIeHue
AKCIEPUMEHTAIBHBIX 3a/1a4.

HeMmeTaJuuibl U MX cOeIMHEHU S

OOmiast xapakTepucTHKa rajoreHoB. (OcCOOEHHOCTH CTPOEHHUS aTOMOB,
XapakTepHble cTeneHn okucieHus. CtpoeHue u (pU3NUEeCKue CBOMCTBA MPOCTHIX
BCIIECTB — TrajoreHoB. XWUMHYECKHE CBOWCTBA HAa IpPUMEpPE  XJopa
(B3aUMOJEHCTBME C MeETalJIlaMU, HEMeTaJJlaMd, IIejlo4aMu). XJIOPOBOAOPO/I.
ComnsiHast KHCIIOTa, XUMUYECKHE CBOMCTBA, MOJy4YeHUE, NpuMeHeHue. JleiicTBue
XJIOpa ¥ XJOPOBOJOPOJA HA OpPraHu3M 4eNOBEKa. BaxHeimme XJIOpuabl U HUX
HaxXO0XJEHUE B IIPUPOJIE.

OOmas xapakrepuctuka 31eMeHTOB VIA-rpymmbel. OcOOEHHOCTH CTPOEHUS
aTOMOB, XapaKTepHbIe cTereHu okucieHus. CtpoeHue u (U3MUECKHEe CBOMCTBA
IIPOCTHIX BEUIECTB — KUCTOPOAa U Cepbl. AJUIOTPOITHbIE MOAU(DUKALIMKI KUCIOPOIa
U cepbl. XUMHYECKHE CBOMCTBa cepbl. CepoBOAOPOJ, CTPOCHHE, (PU3HUECKHE U
XUMHYECKHE cBOMCTBAa. OKCHABI CEPBI KaK MPEICTABUTEIN KUCIOTHBIX OKCHJOB.
Cepnas kuciota, (Qu3MUEeCKUe W XHUMHUYECKHE CBoilcTBa (00mMEe Kak
Ope/CTaBUTeNsd Kilacca KHUCIOT M crheuu@uueckue). XUMHUUECKHE peakiui,
Jexallie B OCHOBE IPOMBIIUIEHHOTO CHOC00a MONMy4YeHHs] CEPHOM KHUCIIOTHI.
[Ipumenenne cepHor KUCIIOTHI. CONMM CEpHOM KHUCIOThI, KAUECTBEHHAs peakuus Ha



cynbdar-uon. HaxoxxaeHue cepbl U €€ coelWHEHUN B mpupoge. XUMHUECKOE
3arpsi3HEHUE OKPYJKaIOIIEH Cpelbl COSAMHEHUSMHU Cephbl (KUCIOTHBIC IOXKIIH,
3arpsiI3HEHUE BO3/lyXa U BOJOEMOB), CIOCOOBI €0 MPEA0TBPAIECHUS.

OO6mass xapakrepuctuka 3yeMeHToB VA-rpynnbl. OCOOEHHOCTH CTpOEHUS
aTOMOB, XapaKTEPHbIC CTENEHU OKHUCICHUs. A30T, PacCHpOCTPAHEHHE B MPUPO/IE,
dusnueckre u xumMmu4ueckue cpoiictea. KpyroBopor a3ora B npupojie. AMMUaK, €ro
duznuecKkre 1 XUMHUIECKAE CBOMCTBA, TOJydeHnE B puMeHeHue. Conr aMMOHMUS,
uX (pU3MYEecKue U XUMUYECKHUE CBOMCTBA, MpuMeHeHne. KauecTBeHHast peakius Ha
WOHBI aMMOHUS. A30THas KHUCIIOTa, €€ TOJydeHHE, (PU3MUECKHE W XHUMHYCCKUE
cBOMcTBa (00mME Kak TPEICTAaBUTENs Kilacca KUCIOT U CrhenuudecKue).
Hcmonp30BaHWEe HUTPATOB MW COJCH aMMOHHUS B KadyeCTBE MHHEPAIbHBIX
yA0OpeHui. XuMHUYECKOe 3arps3HEHUE OKPY KaIoIIel Cpelibl COSIMHEHUSIMU a30Ta
(KUCTIOTHBIC JOXIHW, 3arpsSi3HEHHE BO3ayXa, IMOYBBI W BoAo&MOB). dDocdop,
ajutorponiHbie Moaudukaruu docdopa, ¢uzMUecKne W XUMHUYECKHUE CBOMCTBA.
Oxcun pochopa (V) u pochopnas kucinora, pundeckne 1 XUMUIECKUE CBOMCTBA,
nosydyeHue. Mcnonbs3oBanue GocdaroB B KauecTBE MUHEPATbHBIX YAOOPEHUH.

O6mas xapaktepuctuka 31eMeHTOB |V A-rpymmbl. OcoOEHHOCTU CTpOEHUs
aTOMOB,  XapaKTepHbIE  CTENEHW  OKUCJICHHS.  YTJIEepoha,  auIOTPOIHBIC
MoauUKaIMKM, paclHpoCTpaHEeHUE B TNpupoje, (puudeckue M XUMHYECKUE
cBoricTBa. Ancop6mus. Kpyrosopot yriepona B npupojae. OKCUIbl yriepoaa, ux
dusznuecke W XUMHUYECKHE CBOMCTBA, JCHCTBHE Ha IKUBBIE OPTaHU3MBI,
NOJly4eHWE W TPUMEHEHHE. DKOJIOTHYECKHe MpoOTIeMbl, CBSI3aHHBIE C OKCHJIIOM
yriepona (1V), rumorteza rino0aqbHOrO NOTEIUIEHUS KIUMAara, MapHUKOBBIN
adexr. YroapHas KUcaoTa U €€ Cou, MX (U3HUECKUe U XUMHUYECKHUE CBOMCTBA,
NoJIydeHUEe W TpuMeHeHHWe. KauecTBeHHass peakmus Ha KapOOHAT-HOHBI.
Hcnons3oBanne kapOOHATOB B OBITY, MEIUIIUHE, TMPOMBIIIIEHHOCTH U CEIHCKOM
XO3SIMCTBE.

[lepBoHavayibHBIE MTOHATHS 00 OPraHUYECKUX BEILECTBAX KAK O COSAMHEHUSIX
yrieposa (MeTaH, 3TaH, 3TUJICH, alleTUICH, dTaHOJI, TNINIIEPHH, YKCYCHAsT KUCIIOTa).
[Ipupo/iHbIE HMCTOYHUKH YIJIEBOJOPOJOB (Yyrojib, HOPUPOAHBIA Tra3, HePTb),
MPOAYKThl HMX TMepepaboTku (OeH3MH), UX POJib B OBITY U TMPOMBIILIEHHOCTH.
[ToHsiTHe O OMONOTMYECKH BaXKHBIX BEIIECTBAX: JKUpaX, OeNKax, yriieBojiax — 1 ux
polin B KU3HM 4elOoBeKa. MarepuaibHOE €IMHCTBO OpPraHUYECKUX W
HEOPTAaHWIECKUX COCTMHCHUA.

Kpemuuii, ero ¢usnueckue u XUMHYECKHE CBOMCTBA, TMOJNyYCHUE W
npuMmeHenue. CoenuHeHus: KpemHHsi B mpupone. OOumue mnpeacraBieHus o0
okcunae kpemuus (IV) m kpemuueBoir kuciore. CHIMKAThI, KX HCIOJIb30BaHUE B
OBITYy, B MPOMBIIUICHHOCTU. BaxHelme cTpouTebHble MaTepHaNIbl: KEPaMHKa,



CTEKJIO, LIEMEHT, OeToH, >kene300eToH. [IpoGieMbl 6e30MacHOro0 MCIOIb30BAHMS
CTPOUTENBHBIX MAaTEPHUAIOB B IOBCEAHEBHOM JKU3HHU.

Xumuueckuii IKcnepumenm:

M3YUEeHHE 00pa3ll0B HEOPTAaHUYECKUX BEIIECTB, CBOMCTB COJISIHOW KHUCIIOTHI,
IIPOBE/ICHHE KAYECTBEHHBIX PEAKIMi Ha XJIOPHJ-UOHBI U HAOIIOACHUE MPU3HAKOB
UX TIPOTEKAHWS, OMBITHI, OTpaxkaromue (U3NYECKHE U XUMUYECKHE CBOMCTBA
raJIoreHOB M HX COEJMHEHHUH (BO3MOXKHO HCIIOJIb30BAaHUE BUIEOMATEPHUATIOB),
O3HAaKOMJIEHHE ¢ oO0pa3namMu XJIOPUAOB (TaJOTre€HUIOB), O3HAKOMIICHHUE C
obpasilaMu  ceppl M €€  COCAUHEHUSIMU  (BO3MOXHO  HCIIOJIb30BaHUE
BUJICOMATEPHUATIOB), HAOIIOACHUE TIpollecca OOYTIMBaHUS caxapa MOJ JICUCTBHEM
KOHLICHTPUPOBAHHOM  CEPHOM  KHUCJIOTBI, M3YYEHUE XHUMHUYECKUX CBOWCTB
paz0aBIEHHON CEPHOM KUCIIOTHI, MPOBEJECHNE KaU€CTBEHHOW PEaKI[Mu Ha cynbdart-
MOH W HaOJIo/IeHWe TpHu3HaKa e€ MPOTEKaHWs, O3HAKOMJIEHHE C (PU3UYECKUMH
cBoiicTBaMu a3ota, Qochopa M HX COEAMHEHUH (BO3MOXKHO HCIOJb30BAHUE
BUICOMATEPHUAIIOB), 00pa3aMu a30THBIX U (HOCHOPHBIX yIO0OpEeHHH, MOTydeHue,
coOupaHue, pacrno3HaBaHWE M U3YYEHUE CBOWCTB aMMHUaKa, MPOBEJCHUE
KaueCTBEHHBIX PeaklMii Ha MOH aMMOHHMS U (ochaT-uOH U U3ydyeHUE MPU3HAKOB
UX MPOTEKAHUS, B3AUMOJECHCTBHE KOHIEHTPUPOBAHHON a30THOU KUCIIOTHI C MENIBIO
(BO3MOHO UCITIOJIb30BAHUE BUJIEOMATEPUAIIOB), U3y4YEHUE Mozenein
KPUCTAUTMUECKUX PEIIETOK anmasa, rpadura, QyuiepeHa, O3HAKOMIICHHE C
POLIECCOM  afCcOpPOIMU  PAaCTBOPEHHBIX BEIIECTB AKTUBHUPOBAHHBIM YTIJIEM U
YCTPOMCTBOM NPOTHUBOTa3a, MOJydyeHHe, COOMpPaHUE, PAacCllO3HABAHUE U U3YUYEHUE
CBOMCTB YIJIEKHMCIJIOTO rasa, MPOBEJEHUE KAaUeCTBEHHBIX pEaKklMii Ha KapOoOHAT U
CUJIMKAT-UOHbl M W3y4YEHUE IMPU3HAKOB WX MPOTEKAHUS, O3HAKOMIJIEHUE C
OPOAYKIMEH CHJIMKATHOM TMPOMBIIIUIEHHOCTH, PEIICHUE JSKCIEPUMEHTAIBHBIX
3a1a4 1o TeMe « BaxxHene HeMeTallITbl U UX COCTUHEHUS.

MeTajibl U MX cOeTMHEHUS

OO61ast XxapakTepuCTUKa XUMUYECKUX 3JIEMEHTOB — METAJJIOB HA OCHOBAaHUU
ux nonoxeHus B Ilepumommueckon cucremMe xuMmu4eckux dnaeMmeHtoB JI. M.
MenpneneeBa u ctpoeHusi arTomMmoB. CTpoeHHE MeTaJuIoB. MeTrauindeckas CBsi3b U
METAJNINYECKasi ~ KPUCTAUIMYECKass  pemeTka.  DIEKTPOXUMUUYECKUU  psif
HanpsuKEHUN MeTaiioB. OU3NYECKUe U XUMMUYECKHe CBOMCTBa MeTaiioB. Ob1me
CHoCOOBbI MONy4YeHuss MeTawioB. [loHSATHE O KOPpPO3UMHM METAIOB, OCHOBHBIE
cnocoObl 3amuThl UX OT Koppo3uu. CrnaBbl (CTallb, YyTyH, ANOPATIOMUHUM,
OpoOH3a) U UX MPUMEHEHUE B OBITY U IPOMBIIIIEHHOCTH.

[llenounble MeTauIbl: TONOXKEeHUE B llepuoanueckoit cucteMe XUMHUYECKUX
anemeHToB JI. M. MeHpaeneeBa, CTpO€HUE HUX aTOMOB, HaXxOXJICHUE B MPUPOJE.
du3nyecKre U XUMHYECKHE CBOICTBA (Ha mpuMepe HaTpus U Kanusi). OKCUIbl U



TUAPOKCUIBI HaTpusi W Kanus. [IpumMeHeHHe MIeNOYHBIX METAUIOB U HX
COECIMHCHU.

[[lenoyHO3EMENBHBIE METAJUIBI MAarHuii M KaJblUUW: [OJIOKEHUE B
[lepnonnueckoit cucreme xumuueckux sneMeHToB [[. Y. Menneneesa, ctpoenue
UX aTOMOB, HaXOXJIeHHE B Tpupoje. Pu3ndyeckre 1 XUMHUYECKUE CBOMCTBA MarHus
U Kanblusa. Baxueliue coeIMHEHUS Kbl (OKCHUI, THAPOKCHUI, COJIN).
XKécTkocTh BOJIBI M CTIOCOOBI €€ YCTPaHEHUSI.

AJroMUHMI: TIoJI0)KeHue B [lepuoauueckoi cucteMe XMMUYECKUX 3JIEMEHTOB
. 1. MenneneeBa, CTpOEHHE aToMa, HaxXOXIACHHUE B mpupoae. DPuznyeckue u
XUMUYECKHE CBOMCTBA alFOMUHUSI. AMGOTEpHBIE CBOMCTBA OKCHIA U THAPOKCHA
ATIOMUHUAL

XKeneso: nonoxenue B [lepuoanueckoi cucteMe XUMUYECKUX IEMEHTOB /1.
N. MenpeneeBa, CTpOCHME aToMma, HaxOoXKJIeHHWEe B mnpupone. dusnueckue u
XUMHUYECKHEe CBOMCTBA kene3a. OKCubl, ruipokcu bl U conu xkenesa (1) u sxenesza
(1), mx cocraB, CBOWMCTBA 1 TIOJTyUCHHE.

Xumuueckuii IKCnHepuMeHm

O3HAKOMJIEHWE C oOOpasllaMl METAJIOB W CIUIAaBOB, HMX (PU3NYECKUMHU
CBOMCTBaMH, M3YUYCHHE PE3YJIbTaTOB  KOPPO3UM  METAIOB  (BO3MOXKHO
UCIIOJIb30BAaHUE BUJIEOMATEPUATIOB), OCOOEHHOCTEW B3aMMOJIEHCTBUSA OKCHAA
Kbl U HATpUsi C BOJOM (BO3MOXKHO HCIIOJIB30BaHUE BHUJIEOMATEPHUATIOB),
VICCIIEIOBAHUE CBOMCTB JKECTKOM BOJbI, IIPOLECCA TOPEHHUS KElle3a B KUCIOPOJIE
(BO3BMOKHO  HCHOJIb30BAaHUE  BUJIEOMATEPUATIOB), TMPU3HAKOB  MPOTEKAHUS
KAUE€CTBEHHBIX PEAKIMA HA MOHBI: MarHus, KajbllUs, aTIOMUHUS, [IUHKA, JKeJie3a
(I u xene3a (1), meau (I), HabMrOEHUE U OMKCAHKE TPOIIECCOB OKPAITMBAHHUS
MJIaMEHU WOHAaMU HaTpusl, Kalusgd W Kaiblusg (BO3MOXXHO HCIIOJIb30BaHUE
BUJICOMATEPHAIIOB), UCCIIEI0OBaHNE aM(POTEPHBIX CBOWCTB TMAPOKCH]IA aTFOMUHUS
Y TUJIPOKCHU/IA IIMHKA, PEUICHUE SKCIIEPUMEHTAIIBHBIX 3aj1a4 1o Teme « BaxkHelmue
METAJJIbl U KX COCIUHEHUS.

XHMUA U OKpPYKaOLIAas cpeaa

BemectBa u marepuanbl B NOBCEAHEBHOW JKM3HM YelOBeKa. be3zomacHoe
WCIOJIb30BaHME BEILIECTB U XMMHYECKUX peakuuii B ObITy. [lepBas momotp npu
XMMHUYECKUX 05KOrax U OTPABIICHUSX.

XUMHYECKOE 3arps3HEHUE OKpYXkaroleh cpenbl (MpeaenbHas AOoMyCTUMas
KoHIeHTpanus Bemiects, nanee — [1JIK). Ponp xuMuu B pemieHun 3K0JIOTHYECKUX
po0iem.

Xumuueckuii IKcnepumenm:

u3ydeHue o0pasiloB MaTepuajoB (CTEKJIO, CIJIaBbI METaUIOB, MOJHMMEPHbBIS
MaTepualbl).

Meosicnpeomemmnule cea3u



Peanmuszanpst MeXnpeaMETHBIX CBs3€W INPU M3YYEHUM XMMHMU B 9 Kiacce
OCYILECTBJISIETCS 4Yepe3 HCIOIb30BaHUE KAaK OOIIMX ECTECTBEHHO-HAYYHbIX
IIOHATHUM, TaK U IOHATUM, SBIAIONIUXCS CUCTEMHBIMU Ul OTAEIBHBIX IIPEAMETOB
€CTECTBEHHO-HAYYHOTO IUKJIA.

OO1ue ecTeCTBEHHO-HAayuUHble MOHATHS: Hay4yHbIH (PakT, THIIOTe3a, 3aKOH,
TEOpHs, aHalu3, CHUHTE3, KIacCU(PUKALMs, TMEPUOAUYHOCTb, HAOJIOIECHUE,
DKCIIEPUMEHT, MOJEIMPOBAHHUE, W3MEPEHUE, MOJENb, SBICHUE, ITAPHUKOBBIN
a(dexT, TEXHOTOTHS, MAaTSPHUAITBI.

®u3uka: Marepus, aToM, OJJIEKTPOH, NPOTOH, HEUTPOH, WOH, HYKIUJ,
U30TOIBI, PAaIUOAKTUBHOCTb, MOJIEKYJIA, JJIEKTPUYECKUN 3apsi, IPOBOIHUKH,
NOJIYIIPOBOJHUKH, JUAJIEKTPUKHU, (POTOAIEMEHT, BEIIECTBO, TEI0, OO0BEM,
arperaTHOe COCTOSIHUE BEILECTBA, ra3, pacTBOP, PACTBOPUMOCTb, KPUCTAJUIMYECKAs
pemérka, CIuiaBbl, (pU3HUECKUE BEIMYUHBI, €AUHULIBI W3MEPEHHs, KOCMUYECKOE
IIPOCTPAHCTBO, IUIAHETHI, 3BE31b1, CoMHIIE.

buonorus: ¢orocunres, apixanue, Ouocdepa, dKOCUCTEMa, MHUHEpPAIbHBIC
yA00pEeHUsl, MUKPOAJIEMEHThI, MAKPOIJIEMEHTHI, IUTATEIbHBIE BEILIECTBA.

['eorpadusa: armocdepa, ruapocdepa, MUHEpaNbl, TOpPHbIE MOPOJBI,
I0JIE3HBIE HCKONIAEMBIE, TOIUIMBO, BOJHBIE PECYPCHI.



IIVIAHUPYEMBIE PE3YJBTATBI OCBOEHUS ITPOI'PAMMBI 11O
XUMHUHAN HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATbBI

JIM4HOCTHBIE pe3yJNbTaThl OCBOEHHUS MPOTPAMMBI OCHOBHOTO  OOIIETO
00pa3oBaHMs JOCTUTAIOTCS B XO0J€ OOy4YeHUs] XMMHHM B €JMHCTBE Y4YEOHOH U
BOCIIUTATEIIbHOM JAEATEIBHOCTU B COOTBETCTBUM C TPAIUIMOHHBIMHU POCCUNCKUMHU
COLMOKYJIbTYPHBIMA M JyXOBHO-HPAaBCTBEHHBIMU LIEHHOCTSIMU, NPUHATHIMU B
o0IIecTBE TMpaBWJIaMd M HOPMaMHU TOBEACHUS M CIIOCOOCTBYIOT Ipolieccam
CaMOTIO3HAHUS, CAMOPA3BUTHUS U COMMATU3AITUN O0yJaArOIIHXCS.

JlugyHOoCTHBIE  pe3yJIbTaThl  OTPAKAKOT  TOTOBHOCTh  OOYYarOIIUXCS
PYKOBOJACTBOBAaTbCS CHUCTEMOW TNO3UTUBHBIX I[IEHHOCTHBIX OpUEHTAUHU U
pACIIMPEHUE OMBITA IEATEIBHOCTH HA €€ OCHOBE, B TOM YMCJIE B YaCTH:

1) maTpuoTHYECKOTO BOCIUTAHUS:

LEHHOCTHOTO OTHOILIEHUS K OTEYECTBEHHOMY KYJBTYPHOMY, UCTOPAYECKOMY
U HAayyHOMY HACJEOUI0, TOHMMAaHWsA 3HAYCHHUS XUMUYECKOW HAYKH B KU3HH
COBPEMEHHOTO O00IIecTBa, COCOOHOCTU BIAJETh JAOCTOBEpHOU MH(MOpManueil o
MEPENOBBIX JOCTHXKEHUSIX M OTKPBITUSX MHUPOBOM M OTEUYECTBEHHOW XUMMH,
3aMHTEPECOBAHHOCTH B HAYUHBIX 3HAHUAX 00 YCTPONCTBE MUpa U OOIIECTBA;

2) rpaKIaAHCKOT0 BOCTIMTAHHUS:

MPEJICTABICHUSI O COLMAIBHBIX HOPMaxX M MPaBUAIIAX MEKINYHOCTHBIX
OTHOIIEHUHN B KOJIJIEKTUBE, KOMMYHUKATUBHON KOMIIETEHTHOCTU B OOIIECTBEHHO
MOJIE3HOM,  y4eOHOMCCIENOBATENbCKOM, TBOPYECKOM W APYrMxX  BUAAX
JIESITeIbHOCTH, TOTOBHOCTH K Pa3HOOOpPA3HOM COBMECTHOW JESATEIHHOCTH TPHU
BBITIOJTHEHUM Y4YeOHBIX, TI03HABATENIbHBIX 3aJlay, BBHIMTOJIHEHUU XHUMHUYECKUX
AKCIIEPUMEHTOB, CO3/IaHUU YIEOHBIX IPOCKTOB, CTPEMJICHUS K B3aMMOTIOHUMAaHHIO
U B3aMMOIIOMOIIM B TIpoIlecCCe OTOM Yy4YeOHOM JeATeIbHOCTH, TOTOBHOCTH
OLICHUBATh CBOE TMOBEACHUE M IIOCTYNIKA CBOHMX TOBapUIIECH C MO3HUIUHU
HPABCTBEHHBIX U MPABOBBIX HOPM C YYETOM OCO3HAHUS MOCIEACTBUM MTOCTYIIKOB;

3) HEHHOCTH HAYYHOT' 0 MO3HAHMSI

MHUPOBO33PEHYECKHE TPEACTABICHUS O BEUIECTBE U XMUMHUYECKOW PEaAKIIHH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH U COCTAaBJISIONIUE
OCHOBY JUIsl TIOHUMAaHHUS CYIIHOCTH HAYYHOU KapTHHBI MUpA, MPEICTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS NPUPOJBL, B3aAUMOCBSI3SIX YEIOBEKA C
IIPUPOIHOU CPEJIOM, O POJIM XUMHUHU B IIO3HAHUHU 3TUX 3aKOHOMEPHOCTEM;

MO3HABATEIbHBIE MOTHUBBI, HAIIPABJIEHHBIE HA MOJYYEHUE HOBBIX 3HAHUH IO
XUMHH, HEOOXOIHMMBIC IS OOBSCHEHHS HaOJI0aeMbIX ITPOIIECCOB W SIBICHUH,
MO3HABaTEIbHONU, MH()OPMALIMOHHOW M YUTATENbCKOW KYJIbTYpPbl, B TOM YHCIE
HAaBBIKOB CaMOCTOSITEIbHOM paboOThl € Y4EOHBIMU TEKCTaMHU, CIPABOYHOU



JAUTEPATypOi, JOCTYNHBIMU TEXHHUUYECKUMH CpPEACTBAMH HMH(OPMAIIMOHHBIX
TEXHOJIOTHUI;

uHTEpeC K OOyYEHHI0O U TMO3HAHMIO, JH0O03HATENbHOCTh, TOTOBHOCTH U
CHOCOOHOCTh K  CaMOOOpa30BaHMUIO, MPOEKTHOM M HMCCIIEI0OBAaTEIbCKOU
JESITENIbHOCTH, K OCO3HAHHOMY BBIOOPY HAIPAaBIEHHOCTH U YPOBHS OOydeHHs B
JaTbHEHUIIIEM;

4) popMupoBaHUs KYJIbTYPbI 310POBbSI:

OCO3HaHUE IIEHHOCTH JKU3HH, OTBETCTBEHHOIO OTHOLIEHHS K CBOEMY
3I0POBbIO, YCTAHOBKM Ha 3J0POBBI 00pa3 >KM3HU, OCO3HAHHE IMOCIEACTBUU U
HEMpUATHE BPEIHBIX MPUBBIYEK (YHIOTPEOICHHS aJIKOr0JIsl, HAPKOTUKOB, KypEHUs),
HEOOXOJIUMOCTH  COOMIOJIEHUs] MpaBwi 0O€30MacHOCTH Tpu  OOpallleHud ¢
XMMHUUYECKUMHU BELECTBAMU B OBITY U pEaJIbHOM JKU3HU;

5) TpyA0BOr0 BOCIIUTAHMSI:

MHTEPEC K IMPAKTUUECKOMY M3YUEHHIO ITpodeccuil u Tpyaa pasinyHOro pojaa,
YBaXEHUE K TPyAYy U pe3yibTaTaM TpPYyIAOBOW NEATEIBHOCTH, B TOM YHCIE Ha
OCHOBE IMPHUMEHEHHUS MNPEAMETHBIX 3HAHWH 10 XHUMHUHU, OCO3HAHHBI BBIOOP
UHAMBUIYAJIbHON TPAaeKTOPUU MPOJOKEHHSI OOpa30BaHUs C YUETOM JIMYHOCTHBIX
MHTEPECOB M CIIOCOOHOCTH K XMMHU, OOIIECTBEHHBIX MHTEPECOB U MOTPEOHOCTEH,
yCHemHoi npoecCUOHaIBbHON IESITEIbHOCTU U PA3BUTHS HEOOXOIUMBIX YMEHHH,
TOTOBHOCTh aJaliTUPOBATHCS B NPO(ECCUOHATBHON CPEAE;

6) 3K0JI0THYECKOT0 BOCIIMTAHMS:

HKOJIOTUYECKU LEJIECO00pa3HOe OTHOIIEHHWE K NPHUpPOAE KaK HCTOYHUKY
KU3HU Ha 3emiie, OCHOBE €€ CyIlIeCTBOBAHMS, TOHUMAHHUE LIEHHOCTH 30POBOTO U
Oe3omacHOro o00pa3a KHU3HU, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
Gu3MUecCKOMYy M TICUXMYECKOMY 3J0POBbIO, OCO3HAHHE LEHHOCTH COOJIIOACHUS
paBuJ O€30MaCHOTO MOBEAEHUS NPU pabOTe C BEIIECTBAMH, a TAK)KE B CUTYalHsIX,
YIPOKAIOIINX 3I0POBBIO U KU3HU JIIOJIEH;

CIOCOOHOCTH NPUMEHSATh 3HAHUS, MOJy4YaeMble IPU U3YYEHUU XUMHH, AJs
peLIeHns 3a/1a4, CBA3aHHBIX C OKPYKaIOLIEeH IPUPOIHON CPEAOH, IS TOBBIIEHNUS
YPOBHSL ~ DKOJOTMYECKOW  KYyJbTYpbl, OCO3HaHUS TIJOOAIBHOIO  XapakTepa
AKOJIOTMYECKUX MPOOJIEM M MyTeHd HX pElIeHUs MOCPEACTBOM METOJOB XUMUM,
HKOJIOTUUECKOTO MBIIUICHUS, YMEHHUSI PYKOBOJICTBOBAaThCS UM B IO3HABATEIbHOM,
KOMMYHHMKaTUBHOW U COLUAIBHOMN NPAKTHUKE.

METAINPEJMETHBIE PE3YJIbTATHI

B cocraBe wMeranpeaMeTHBIX pPE3YyJbTAaTOB BBIACISAIOT 3HAYUMBIE IS
dbopMuUpOBaHUS MHPOBO33PEHUS OOIEHAYYHbIE TMOHATHS (3aKOH, TEOpHs,
OPUHIIMII, TUIIOTE3a, PaKT, cUCTEMa, MPOIecC, HIKCIIEPUMEHT U JIPYTroe.), KOTOpbIe
UCTIOJb3YIOTCS B €CTECTBEHHO-HAYUYHBIX YYEOHBIX MpeIMeTax W MO3BOJISIOT Ha
OCHOBE 3HAaHUU W3 ATUX MNPEIMETOB (HOPMHPOBATH MPEACTABICHHUE O LEIOCTHOMN



HAay9YHOW KapTHHE MUpPa, U YHUBEPCAIbHbBIC YIeOHbIC NeicTBUS (TT03HABATEIbHEIE,
KOMMYHHKATUBHBIE, PEryJISTUBHBIE), KOTOpbIE OOecreunBaroT (OPMHUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEILHOMY IUIAHUPOBAHUIO U OCYILECTBICHUIO Y4eOHOU
NEeSATENBHOCTH.

Ilo3HaBaTe/IbHBbIE YHUBEPCAJIbHbIC yUeOHbIE 1eiCTBUSA

ba3oBble J1oruveckue aeiicTBus:

YMEHHSI HCIOJIb30BaTh MPUEMBI JIOTUUECKOTO MBIIIJICHUS] TPU OCBOCHHUU
3HAHUMW: PacCKpPbIBaTh CMBICI XUMUYECKUX MOHATUN (BBIACIATh UX XapaKTEpHbIC
NMpU3HAKKU, YCTaHABIWBAaTh B3aUMOCBS3b C JIPYTUMHU TOHSATHUSMH), UCIIOIH30BaTh
MOHSITUS 1711 OOBSICHEHUS OT/ICNHHBIX (PAKTOB W SBJICHUM, BEHIOMpPATh OCHOBAHUSI U
KpUTEpUH ISl KJacCU(PUKAIMU XUMHUYECKUX BEIIECTB U XUMUYECKHX PEaKIui,
yCTaHaBJIMBATh MPUYUHHO-CIIEJICTBEHHBIE CBA3M MEXKIY OOBEKTaMU H3y4YEHUs,
CTPOUTH JIOTUUECKUE pACCYKJeHUs (MHIAYKTUBHbBIC, AEAYKTUBHBIE, [0 AHAJIIOTUN),
JIeNaTh BBIBOJIbI M 3aKIIOUEHUS;

YMEHHME MPUMEHATh B MpOIECCEe NO3HAHUS MOHATUSA (NPEIMETHBIE U
MeTanpeMETHbIC), CHMBOJINYECKHE (3HAKOBBIE) MOJIENH, UCIIOJIb3yEeMble B XUMUH,
peoOpa3oBbIBaTh MHUPOKO MPUMEHSEMbIE B XUMUU MOJEIbHbBIC MPECTABICHUS —
XUMHUYECKUW 3HaK (CHUMBOJ 3JIEMEHTa), XUMHUYeckas ¢dopMyna U ypaBHEHHE
XUMHUYECKON PEeaKIuy — NMPU PEHICHUH Y4eOHO-TI03HABATENIbHBIX 33/1a4, C YUYETOM
ATUX MOJICNIBHBIX TPEJCTABICHUIN BBISIBIATh U XapaKTEPU30BATh CYIICCTBEHHbIC
MPU3HAKH U3YYaeMbIX O0BEKTOB — XUMUYECKUX BEIIECTB U XUMHUUYECKUX PEaKIIUH,
BBISIBJISITh ~ OOIIIME€  3aKOHOMEPHOCTH, TNPUUYUHHO-CICICTBEHHBIE CBSI3M WU
MPOTUBOPEYMS B M3yUaeMbIX IIPOIEccax U SIBJICHUSX.

ba3oBble uccienoBare/bCcKkue 1eiiCTBUA:

YMEHHME HCMOJIb30BaTh IOCTABJICHHBIE BOMPOCH B KaueCTBE MHCTPYMEHTA
MO3HAHUSA, a TaKK€ B KAa4eCTBE OCHOBBI JIsi (POPMUPOBAHUS THUIOTE3BI IO
MIPOBEPKE MPABUIBLHOCTH BBICKA3bIBAEMBIX CYXKICHUI;

npuoOpeTeHne OmbITa IO IUIAHUPOBAHUIO, OpPraHU3allid W MPOBEJICHUIO
YUYEHUYECKUX DJKCIEPUMEHTOB, YMEHHE HaOlIoJaTh 3a XOJOM Ipoiiecca,
CaMOCTOSITENIbHO MPOTHO3UPOBATh €ro Pe3ysbTar, GOpMyIUpOBaTh 0000IIEHUS U
BBIBOJIBI 110 pe3yJIbTaTaM MPOBEAEHHOTO OIBITA, UCCIICIOBAHUS, COCTABIISITh OTUET
0 MpojeNlaHHOM paboTe.

Pabora ¢ undopmanmeii:

YMEHHUE BBIOMpaTh, AHAIM3UPOBATH WM MHTEPIPETUPOBATH HHPOPMAIUIO
Pa3IUYHBIX BUJIOB U (HOPM MpEJICTABICHUS, TOJyYaeMyI0 U3 Pa3HbIX UCTOYHHKOB
(Hay4HO-TIOMYJIsipHAsT  JIUTEpaTypa XHUMHYECKOTO COJEPXKAHUSA, CIPABOUYHbIC
nocoOusi, pecypcel MHTepHETa), KPUTUYECKH OIEHUBATH MPOTHUBOPEYUBYIO U
HEJ0CTOBEPHYIO HH(OPMAITHIO;



YMEHHE MPUMEHATh Pa3jIuyHble METOAbl U 3alpOChl MPU MOUCKE U OTOOpE
MHpOpMAIIUM M COOTBETCTBYIOIIMX JaHHBIX, HEOOXOIMMBIX [JIs BBITOJIHEHUS
y4eOHBIX W MO3HABATEIBHBIX 33J]a4 OMpPEIeTIEHHOTO THIA, TPUOOPETEHHUE OTBITA B
00JlacTU  UCHOJIB30BaHUS ~ MH(OPMAIIMOHHO-KOMMYHHUKATUBHBIX  TEXHOJOTHUM,
OBJIAJICHUE KYJbTYPOil aKTUBHOTO UCIOJIb30BAHUS PA3IIMUYHBIX TOMCKOBBIX CHCTEM,
CaMOCTOSITEJIBHO BBIOUPaTh ONTUMAJIbHYIO (OpMY MpeACcTaBieHUs UHDOpMALUU U
WUIIOCTPUPOBATh pEIIaeMble 3aJaull HECI0XXHBIMH CXEMaMH, Juarpammamu,
npyrumu popmamu rpadKu U X KOMOWHAIUSMU;

YMEHUE HCIIONb30BaTh W aHaJIM3UpoBaThb B Tpolecce Yy4YeOHOW U
UCCJIEIOBATEILCKOM JIEATETLHOCTH WH(POPMAIIUIO O BIUSHUU MPOMBIITUICHHOCTH,
CEJIbCKOI0 XO34MCTBA W TPAHCIIOPTA HA COCTOSHUE OKPYXKAIOLIEH NPUPOIHOU
Cpensl.

KoMMyHuKaTHBHBIE YHUBEpPCAJIbHbIE Y4eOHbIE 1€ CTBHS:

YMEHHSI 3a/laBaTh BOINPOCHI (B XOJ€ Juajora W (WIM) JIUCKYCCHH) TIO
CyLIECTBY  0OcCyXkzaemMoil  TeMmbl, (OpMyIHpPOBaThb CBOM  TPEIJIOKEHUS
OTHOCHUTEJIBHO BBINIOJIHEHUS MPEI0KEHHOM 3aa4U;

YMEHHUSI  NPEACTABIATH  IOJYYEHHBIE  PE3YyJbTaTbl  IO3HABATEIBHOU
NESATENbHOCTH B YCTHBIX M NHUCBMEHHBIX TEKCTaxX; [eiarb MPEe3eHTalHUI0
PEe3yJIbTATOB BBIMOJHEHHUS] XMMHUYECKOTO HKCIIEpUMEHTa (J1a00paToOpHOTO OIBITA,
71a00paTopHOM pabOTHI IO UCCIIEAOBAHUIO CBOMCTB BEIIECTB, yUEOHOTO MPOEKTA);

yMEHHUSI Y4eOHOTO COTPYAHHYECTBA CO CBEPCTHHMKAMH B COBMECTHOM
NO3HABATEIbHOM W  HUCCIEIOBAaTEIbCKOM  JACSATENBHOCTH  MpPU  PELICHUU
BO3ZHUKAIOIIMX MNpoOJeM Ha OCHOBE Yyué€Ta OOILIMX HHTEPECOB M COIIACOBAHMS
no3unuii (00CyX)aeHusi, 0OMEH MHEHUSIMH, «MO3TOBBIC IITYPMbBD», KOOPIAUHAIUS
COBMECTHBIX JICUCTBHUM, OIPEACICHUE KPUTEPUEB MO OLEHKE KayecTBa
BBITIOJITHEHHOW paOOThI U JPyTHE).

PeryasiTuBHbIe yHUBeEpPCAJIbHbIE YUeOHbIe /1eiiCTBUS:

YMEHHME CaMOCTOSITEJIbHO ONPEAENATh LEIU JEATEIbHOCTH, IUIAHUPOBATh,
OCYILECTBJIATh, KOHTPOJIMPOBATh U NPU HEOOXOIUMOCTH KOPPEKTHPOBATH CBOIO
JeSATeNIbHOCTh, BBIOUpATh HanOoJiee d3(PPeKTUBHBIE CITOCOOBI pElIeHUs YUYSOHBIX U
MMO3HABATENbHBIX 337a4, CAMOCTOSITEIBHO COCTABIISATh WJIH KOPPEKTUPOBATH
MPEIJIOKEHHBIM  AJITOPUTM  JIEMCTBUKA TIPU  BBINIOJIHEHUU 33JaHUKA C YYETOM
MOJIyYEHUS] HOBBIX 3HAHUU 00 M3y4yaeMbIX OOBEKTaX — BEIECTBAX W PEAKIUSX,
OLICHMBaTh COOTBETCTBUE IOJYYEHHOTO pe3ysibTaTa 3asBICHHOM LEIU, YMEHUE
UCIIOJIb30BaTh U aHAJIM3UPOBATH KOHTEKCTHI, PEIJIaraéMbI€ B YCIIOBUU 33/IaHHIA.

HNPEAMETHBIE PE3YJIbTATbBI

B cocraBe mpeaMETHBIX pPE3yJabTAaTOB IO OCBOEHHUIO 0053aTeIbHOTO
COJIepKaHUs, YCTAaHOBIEHHOTO JaHHOW (denepanbHON pabodeil mporpaMMoH,
BBIJICNIAIOT: OCBOEHHBIE OOYYaIOIIMMHKCS HAay4yHbI€ 3HAHUS, YMEHUS U CIOCOOBI



neicTBUi, crnenuduUeckue Ui  TPEAMETHOW o0macth  «XUMHS», BHUIBI
JNEATENBHOCTH IO  MOJYYEHUIO HOBOTO  3HAHWS, €ro  HHTEPIPETalNH,
peoOpa30BaHUIO U MPUMEHEHHUIO B PA3IMYHbBIX YYEOHBIX U HOBBIX CUTYaIlUsX.

K xoHiry oOyueHus B 8 kjacce npeMeTHbIC pe3yJibTaThl HA 0a30BOM YPOBHE

JIOJDKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYUAIOIINXCS YMEHUM:

e PaCKpbIBaTh CMBICII OCHOBHBIX XMUMHUYECKHUX MOHATHH: aTOM, MOJIEKYJIa,
XMMUYECKUN DIIEMEHT, MPOCTOE BEIIECTBO, CIOMXKHOE BEIIECTBO, CMECh
(oHOpOHAS M HEOHOPOHAS), BAJICHTHOCTh, OTHOCUTEIbHASI aTOMHAs U
MOJICKYJISIPHAsl Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIpHAs Macca,
MaccoBas I0JIs1 XUMUYECKOTO 3JIEMEHTA B COCTMHEHUH, MOJISIPHBIN 00BEM,
OKCHJ, KHCIIOTa, OCHOBAaHHE, COJIb, JJICKTPOOTPULIATEILHOCTh, CTEIECHb
OKHUCJIEHUSl, XUMHUYECKas peakius, Kiaccuukanus peakluil: peakiuu
COCMHEHUSA, PEAKIMU PAa3JIOKECHUSA, PEaKUUU 3aMEIICHUS, PEaKUnH
oOMeHa, PK30- U SHJIOTEPMHUUYECKHE PEAKIIMH, TEeTUIOBOU 3 (DEKT peakiui,
AIpO aToMa, JJEKTPOHHBIA CIIOM aroma, aToMHas OpOUTallb, pPaaHyC
aToMa, XMMHUYECKasl CBSI3b, MOJSAPHAs U HEMOJSAPHAs KOBAJIEHTHAsl CBA3b,
WOHHAs CBSA3b, MOH, KaTUOH, aHUOH, PacTBOP, MAaccoBas JI0Js BEIECTBA
(IpolieHTHAasi KOHIIEHTpAIUs) B pacTBOPE;

e WUIIOCTPUPOBATH B3aMMOCBS3b OCHOBHBIX XHMHWYECKHUX IOHATUM W
MIPUMEHSTh 3TH MMOHITHUA IPU ONMCAHUU BEIIECTB U NX MPEBPAILLICHUN;

e HCIOJb30BATh XHMMHUUYECKYI0 CHUMBOJUKY I COCTaBieHHUS (popmyn
BEILIECTB U YPABHEHUN XUMHUYECKUX PEaKIIUN;

e OMNpENETATh BAJICHTHOCTh aTOMOB 2JIEMEHTOB B OMHAPHBIX COCIMHECHUSX,
CTCTICHh  OKHUCIICHHUS  DJEMEHTOB B  OWHApPHBIX  COCJAMHCHUSX,
MPUHAJICKHOCTh BEUIECTB K ONPEACIEHHOMY KIIACCY COEAWHEHUMN IO
dbopmynam, BHUJ XUMUYECKONW CBsi3M (KOBAJIGHTHAsE W HMOHHAs) B
HEOPTaHUYECKUX COCIUHEHUSX;

e packpeiBaThb cmbich Ilepuognueckoro 3akona J[. WM. Menngeneesa:
JIEMOHCTPUPOBATh TOHUMAHUE IEPUOAUYECKONM 3aBUCHUMOCTH CBOWCTB
XUMHYECKUX DJIEMEHTOB OT MX nojoxeHus B [lepmoamueckoil cucreme,
3aKOHOB COXPAHEHHSI MacChl BEIIECTB, IMOCTOSHCTBA COCTaBa, ATOMHO-
MOJIEKYJISIPHOTO YUYE€HUS, 3aKOHA ABOTajpo;

e OIKCHIBATH W XapakTepuszoBaTh TabmuuyHyro ¢Gopmy Ilepuonnueckoit
CUCTEMBbl XHMMHUYECKMX JJEMEHTOB: pa3jindarTh IMOHITUA «TJIABHAA
noarpynmna (A-rpymnmna)» u «nodounas noarpymmna (b-rpynma)y, mansie u
OOJIbIIIME TIEPUOJbI, COOTHOCUTH OOO3HAUYECHUS, KOTOpPhIE HMEIOTCA B
tabnune «llepuwonnueckas cucreMa XuMHUYeckux d3iemeHToB [J[. .
MenzgeneeBay C YHCIOBBIMUA XapaKTEPUCTUKAMHU CTPOEHHUS aTOMOB



XUMUYECKUX JIEMEHTOB (COCTaB M 3apsij sjupa, o0Iee YUCIO JISKTPOHOB
U pacrpe/ieieHue UX 1Mo JIEKTPOHHBIM CII0SIM);

KJIacCU(PUIIMPOBATh XUMHUUYECKHE DJIEMEHTHI, HEOPTaHUYECKUE BEIECTBA,
XUMHUYECKUE peakiuu (10 YKMCIy M COCTaBy Y4YacTBYIOIIMX B PEaKIuu
BEIIECTB, M0 TEIIOBOMY d(PQeKTy);

XapakTepu3oBaTh (OMUCHIBATH) OOIIME XUMHYECKHE CBOMCTBA BEIIECTB
Pa3IMYHBIX KJIACCOB, MOJTBEPIK/as OMUCAHUE TPUMEpPaMU MOJIEKYISIPHBIX
YPaBHEHHUUN COOTBETCTBYIOIIUX XUMUUECKUX PEAKIIUM;

MIPOTHO3UPOBATh CBOMCTBA BEILIECTB B 3aBUCUMOCTH OT UX Kau€CTBEHHOTO
COCTaBa, BO3MOXHOCTH TMPOTEKAHUS XUMHUYECKHX TMPEBpAIICHUI B
Pa3IMYHBIX YCIOBUSIX;

BBIYUCIISAT OTHOCUTEJIBHYIO MOJIEKYJISIPHYHO W MOJISIPHYKO  MaccChbl
BEIIECTB, MAaCCOBYIO JOJIIO XHMHYECKOTO »JJIEeMEHTa 10 Gdopmyse
COEIMHEHHSI, MACCOBYIO JOJIIO BEIIECTBA B PACTBOPE, NPOBOAUTH PACUETHI
M0 YPABHEHUIO XUMUYECKOU PEaKIUu;

MIPUMEHSTh OCHOBHBIE ONEPALIMN MBICIUTEIBHON NEATEIbHOCTH — aHAIU3
U CUHTE3, CpaBHEHHE, 000O0IIECHUE, CHCTeMaTH3aluio, KIIacCU(PHUKaIIUIO,
BBISIBIICHUE TPUYUHHO-CIEJICTBEHHBIX CBSI3€M — JJIsl U3Y4YEHUS CBOICTB
BEIIECTB M XUMHUYECKUX PEaKIHUil, €CTECTBEHHO-HAy4YHbIE METOIbI
MO3HaHUsI — HAOIIOJCHUE, HU3MEpPEHUE, MOJCIMPOBAHUE, SKCIEPUMEHT
(peanbHbIN ¥ MBICTICHHBIN);

CIENOBAaTh  MpaBUJaM  MOJIb30BAaHUS ~ XUMHUYECKOW  TOCYJIOM W
71a00opaTopHbIM  O0OpYJIOBaHMEM, a TakKe IMpaBWwiaM OOpalleHus ¢
BEILIECTBAMU B COOTBETCTBUM C HHCTPYKIUSIMHU TIO BBIIOJHEHUIO
Ja00paTOPHBIX XHUMHUYECKHX OIBITOB IO TMOJIYYCHHI0O W COOMpPaHUIO
ra3oo0pa3HpIX BEMIECTB (BOAOpPOJAa M KHUCJIOPOJA), MPHUTOTOBICHUIO
PACTBOPOB C OMNPEAECITEHHOM MAaCCOBOW JIOJIEM PACTBOPEHHOIO BEILECTBA,
IJIJAHUPOBAaTb M NPOBOJUTH  XUMHUYECKHE  SKCHEPUMEHTHI IO
pacrio3HaBaHUIO PACTBOPOB HIENOUYEH U KUCIOT C MOMOIIbIO UHAUKATOPOB
(makmyc, heHondranienH, METUIOPAHXK U IPYTHUE).

K xonity oOydenus B 9 kjacce mpeaMeTHbIC pe3yIbTaThl HA 0A30BOM YPOBHE
JOJDKHBI OTpaXXaTh CPOPMUPOBAHHOCTD Y OOYYAIOIINXCS YMEHUM:

pacKpbIBaTh CMBICII OCHOBHBIX XHMHMYECKMX IOHATHUN: XUMHYECKUI
DJIEMEHT, aTOM, MOJIEKYJa, HMOH, KaTHOH, AaHWUOH, IPOCTOE BELIECTBO,
CJIOKHO€ BEUIECTBO, BAJIEHTHOCTb, 3JIEKTPOOTPULATEIBHOCTh, CTEIIEHb
OKHUCJIEHUS, XUMUYECKasi peaKiusi, XUMUYECKasi CBsSI3b, TEIIOBOM 3(dexT
peakuuu, MOJb,  MOJSPHBII  00BEM,  pacTBOp,  IJIEKTPOJIUTHI,
HEDJICKTPOJIUTBI, JJIEKTPOJIMTUYECKAs IMCCOLMALNs, PEAKIMU HOHHOIO
oOMeHa, KaTanu3arop, XHMHYECKOE paBHOBecuEe, oOOpaTHUMble U



HEOOpAaTUMBIE PEAKINH, OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIE pPEAKLUU,
OKUCJIUTENlb,  BOCCTAHOBUTENb,  OKHUCJIEHWE M  BOCCTAHOBJICHUE,
aoTponus, aMmGOTEepHOCTh, XUMUYECKasi CBsI3b (KOBaJIGHTHAas, MOHHAs,
METaJUIMYecKasi), KpUCTAUIMYECKass pemeérka, KOppo3us METAJJIOB,
CIUIAaBbl, CKOPOCTh XUMHUYECKOW peakluuu, MpeAeiabHO AOIMyCTUMas
koHuenTpaus [1JIK BemecTsa;

WUTIOCTPUPOBATh B3aMMOCBSI3b  OCHOBHBIX XHMHMUYECKMX TOHATUA H
MPUMEHSTh 3TU NMOHATHUS IPHU ONMCAHUY BEUIECTB U UX NPEBPAIICHUN;
UCIOJIb30BaTh XMMHUYECKYI0 CHMBOJIMKY JUJIS COCTaBJieHUS (opMyIl
BEILIECTB U YPABHEHUN XUMHUYECKUX PEAKIUN;

ONpEIENATh BaJIEHTHOCTh U CTETIEHb OKUCIICHHS] XUMHUECKUX 3JIEMEHTOB B
COCMHEHUSX PpAa3IU4YHOrO COCTaBa, NPUHAUIEKHOCTh BEIIECTB K
onpenenéHHOMY KIacCy COeIWHEHUH 1o ¢opMyliaM, BUJ XUMHYECKOU
CBS3M (KOBaJICHTHas, MOHHAsA, MeTalInueckas) B HEOPraHMYECKHUX
COCUHEHUSX, 3apsil HOHA MO0 XMMHYECKON (popmyre, XxapakTep cpeisl B
BOJIHBIX PAacTBOPaxX HEOPTaHWYECKUX COECAMHEHUW, TUI KPUCTAJUIMYECKOU
PEETKN KOHKPETHOTO BELIECTBA;

packpbeiBath cmbica llepmogmueckoro 3akona J[. WM. MeHnpeneeBa u
JEMOHCTPUPOBAaTh €ro TIOHHMMAaHUE: OIHWCHIBATh U XapakTepU30BaTh
TabnnuHyo Gopmy Ileproanueckoil cuCTeMbl XMMHUYECKHX 3JIEMEHTOB:
paznuyaTh TOHATHUS «TJaBHas noarpynna (A-rpymma)y U «moboyHas
noarpymmna (b-rpynma)», manbie ¥ OOJbIIME TMEPHUOJbI, COOTHOCUTH
0003Hau€HHsA, KOTOpbIE MMEIOTCA B NEPUOJUYECKON Tabnuue, ¢
YUCJIOBBIMU  XApaKTEPUCTHUKAMH  CTPOCHHSI  aTOMOB  XHUMHUYECKHX
AJIEMEHTOB (COCTaB W 3aps] sjapa, oO0IIee YUCIO DIICKTPOHOB U
pacrpesieieHne UX [0 D3JEKTPOHHBIM CJIO0sIM), OOBSCHATH 0OIIue
3aKOHOMEPHOCTH B U3MEHEHHH CBOWCTB 3JEMEHTOB M MX COEIMHEHUN B
npeaenax MajblX MEPUOJOB U IJIaBHBIX MOATPYMN C YYETOM CTPOEHUS HUX
aTOMOB;

KJIacCU(PUIIMPOBATh XUMHUUYECKHE DJIEMEHThI, HEOPTaHUYECKHUE BEIECTBA,
XUMUYECKUE peakuuu (IO YUCIY U COCTaBy YYacTBYIOIIMX B pPEaKIUU
BEIIECTB, MO TEIIOBOMY 3G (dEKTy, 0 U3MEHEHUIO CTENeHEH OKHUCIECHUS
XUMUYECKUX DJIEMEHTOB);

XapakTepu30BaTh (OMUCHIBATH) OOIME U CHeUuDUUIECKUEe XUMUUYECKHUE
CBOMCTBAa MPOCTBIX W CIOXHBIX BELIECTB, IOATBEPXkIasi OIHMCAHHE
NpUMepaMu MOJIEKYJSPHBIX U HOHHBIX YPAaBHEHHI COOTBETCTBYIOLIUX
XAMHAYECKUX PEAKIIHM;

COCTaBJIATh YPAaBHEHHUS JJIEKTPOJIUTUYECKON JHCCOLMALNU  KHCIOT,
LIEN0YEN U COJIEH, ITOHBIE U COKPAIIEHHBIE YPABHEHUS PEAKIIMI HOHHOTO



oOMEHa, ypaBHEHHUS pEaKlWi, TMOATBEPKIAIOIMNUX CYyIIECTBOBAHUE
TCHETHYECKOU CBSI3M MEK/Ty BEIIECTBAMU PA3TUIHBIX KIACCOB;
pPacKpbIBaTh CYIIHOCTh OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX pPEaKIUn
MOCPEICTBOM COCTABJICHHS DJICKTPOHHOTO OajlaHCa dTHX PEaKIINi;
MPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBHUCHUMOCTH OT HUX CTPOCHWUS,
BO3MOJKHOCTH TIPOTEKAHUS XWMHUUYCCKHX TPEBpAICHUH B Pa3TMIHBIX
YCIIOBHSIX;

BBIYHCIISTh OTHOCHUTEIbHYIO MOJIEKYJISIPHYIO W MOJISIPHYIO  MAaccChl
BCIIECTB, MAacCCOBYIO JOJIFO XHMHYECKOTO »3JIEeMEHTa 110 (dopMyIe
COCIMHEHMsI, MAaCCOBYIO JIOJIIO0 BEIIECTBA B PACTBOPE, MPOBOIUTH PACUETHI
110 YPAaBHCHHUIO XUMHUYECKOHW PEaKIIHH;

coOmofaTh  MpaBWiIa  TOJIB30BAHMSI ~ XUMHUYECKOW  TMMOCYI0M |
7abopaTOpHBIM  O0OpPYZOBaHHWEM, a TaKKe IMpaBuja oOpalieHus c
BEIIECTBAMH B COOTBETCTBUM C MHCTPYKIHSIMH IO BBIIOJHEHHUIO
7a00paTOPHBIX XWMHUYECKHX OTBITOB IO TOJIYYCHHUIO H COOMPAHHIO
ra3000pa3HBIX BEIIECTB (AMMHAKa U YTIIEKUCIIOTO Ta3a);

OPOBOAWTHh  PEaKIWH, TOATBEPKIAIONINE  KAueCTBEHHBIA  COCTaB
Pa3IUYHBIX BEIIECTB: PACIO3HABATh OMBITHBIM IyTEM XJIOPHUI-, OpOMU-,
noaua-, kKapboHat-, Qocdar-, cunukar-, cyinbdar-, THIPOKCHU]I-UOHBI,
KaTHOHBI aMMOHMSI U WOHBI M3YYCHHBIX METAJLIOB, MPUCYTCTBYIOIIUE B
BOJIHBIX PAaCTBOpPAX HEOPTAHUYECKUX BEIIECTB;

MIPUMEHSATh OCHOBHBIE OTICPAIlMH MBICIUTEIIPHON NEATCTLHOCTH — aHAIU3
U CHHTE3, CpaBHEHHE, O0O00OIlEeHHe, CHUCTEeMaTU3aI[uI0, BBISBICHUE
MPUYMHHO-CIICACTBEHHBIX CBSI3€H — JJII M3yYEHUS CBOWCTB BEIIECTB H
XUMHUYCCKUX PEAKIUH, eCTeCTBEHHO-HAy4YHbIC METOAbI TO3HAHHS —
HaOJIOZICHUE, W3MEpPEHHE, MOJCIMPOBAHUE, SKCIEPUMEHT (pCaThbHBIA |
MBICJICHHBIN).



TEMATHNYECKOE IINTAHUPOBAHUE

8 KJIACC
KosnuecTBo 4acoB
Ne HanMeHnoBaHue pa3iennoB u DJIeKTPOHHBbIE (LM poBbIE)
KonTpoabHbie IIpakTnyeckue
n/n TeM NMPOrpaMMbl Bcero o0pa3oBaTejibHbIE PeCypChl
padoThI padoTbI
Paznea 1. [lepBoHavanbHble XUMHYECKHE TOHITHUS
Xumusi — BaxkHast 00J1acTh
11 €CTECTBO3HAHUS H 5 5 bubnuoreka [JOK
' MPAKTUYECKOU IEATENbHOCTH https://m.edsoo.ru/7f41837¢c
YeJ0BEeKa
BermiecTBa U XUuMHUYeCKHE but6mmotexa [IOK
1.2 15 1
peaxiuu https://m.edsoo.ru/7f41837c¢
Hroro no pazaeny 20
Pasnen 2. BaxkHelilue npeacTaBuTe I HEOPraHNYeCKUX BelIeCTB
21 Bosnyx. Kucnopona. I[lonsitue 6 bu6nuoreka [IOK
' 00 oKkcHmax https://m.edsoo.ru/7f41837¢c
Bonopon.llonstue o kucnorax bubnnotexa [IOK
2.2 8 1
U COJISIX https://m.edsoo.ru/7f41837c
53 Bopa. PactBopsl. [lonsitue 06 5 1 1 bu6bnuorexa IIOK
' OCHOBAHUSAX https://m.edsoo.ru/7f41837¢
OCHOBHBIE KI1aCChI bubnuorexa [JOK
24 . 11 1 1
HEOPraHWYECKUX COCIMHEHUM https://m.edsoo.ru/7f41837c¢
Hroro no pazueiy 30

Pasznen 3. [lepuoauveckuii 3akon u [lepuoanyeckas cucrema xumudeckux 31eMeHToB /. U. MenaesneeBa. CTpoeHue aToMOB.
Xumnueckasi cBsizb. OKHUCJINTEIbHO-BOCCTAHOBUTEIbHbIE PEAKIINU



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

[Tepuoauueckuii 3aK0H U

31 Ilepnoanueckas cucrtema 7 bubnuorexa LIOK
XUMHUYECKUX djiemeHnToB J1. U. https://m.edsoo.ru/7f41837c
MenneneeBa. CTpoeHue aTtoma
XuMUYECKas CBA3b. BuGmorexa LIOK

3.2 OxucrurensHo- 8 https://m.edsoo.ru/7f41837¢
BOCCTAaHOBUTCIIBHBIC PCAKIINN

but6mmorexa [IOK
Hroro mo paserty 15 https://m.edsoil.ru/7f41837c
PesepBHOE Bpems 3 bubnrorexa LOK
https://m.edsoo.ru/7f41837c
OBIIEE KOJIMYECTBO YACOB I10 68

ITPOTPAMME



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

Kosnu4yecTBo yacoB DJIeKTPOHHBbIE
HanmeHnoBaHMe pa3iesioB U TeM uuppoBbIie
Ne n/m P Kontpoabubie | IlpakTnueckue (pp )
NMPOrpaMMbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchbl
Pa3nen 1. BemecTBO M1 XMMHU4YeCKHe PeaKUMH
11 [ToBTOpEeHUE U yriTyOJIeHHE 3HAHUI 5 1 bu6nuoreka [IOK
' OCHOBHBIX pa3JiesioB Kypca 8 Kiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKUX 4 bubnuorexa [JOK
' peakuuii https://m.eds00.ru/7f41a636
13 DNeKTPONIUTHYECKAs AUCCOLIUALIMS. 8 1 1 bu6nuoreka [JOK
' XUMHUYECKHE PEaKIuy B pacTBOPax https://m.edsoo.ru/7f41a636
Uroro no pazgeny 17
Paspnen 2. HemeTa/iibl M HX COeIMHEHUS
21 OO61mas XxapakTepuCTUKa XUMUYECKUX 4 1 bubnunoreka [JOK
' aneMmeHToB VIIA-rpynnsl. ["anorenst https://m.edsoo.ru/7f41a636
OO61mas XxapakTepUCTUKa XUMUYECKUX
2.2 anemeHToB VIA-rpynmnel. Cepa u eé€ 6 Bubamorexa [JOK
' PymibL- P https://m.edsoo.ru/7f41a636
COEIMHEHUS
OO6m1ast xapaKTepuCTUKA XUMAYECKIX
2.3 anemMeHTOB VA-rpynmsl. A3ot, pocdop u ux 7 1 bubsmorexa HOK
' PYHIBL ’ P https://m.edsoo.ru/7f41a636
COCMHEHUS
OO01mas XxapakTepUCTUKa XUMUIECKUX
24 anemeHToB |VA-rpynmnel. Yraepon u 8 1 2 Bubmmorexa LIOK
' . py ) POt https://m.edsoo.ru/7f41a636
KPEMHUH ¥ UX COCTUHCHHSI
Htoro no pasnemny 25



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

Pa3gen 3. MeTaJJIBI M X COECIUHEHUS

3.1 OO6mue cBoiicTBa METAILIIOB 4 ﬁgg:;?f:g;?g}; £412636
bubnuorex K
3.2 Baxxueiinme MeTaaiIbl ¥ UX COSTUHEHUS 16 http6£ / /;.: d;gg [7£412636
Hroro no pasneny 20
Pa3nes 4. Xumus u okpyskawmas cpeaa
4.1 BemecTBa 1 MaTepuabl B )KM3HU YeJIOBEKa 3 bubamorexa [IOK
https://m.edsoo.ru/7f41a636
Hroro o pazneny 3
PesepBHoe Bpems 3 bubmmorexa [JOK
https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68



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




ITOYPOYHOE IINTAHUPOBAHHME

8 KIIACC
KosnuecTBo yacos DJIEKTPOHHbIE
e Tema ypoka Konrpoabnbie | IlpakTuyeckue Aara unpponbie
n/n Bceero u3yuyeHusi | oOpasoBaTejbHbIE
padoThI padoThI
pecypchl
1 XHUMUSA - 4aCTh €CTECTBO3HAHHUS 1 bubamorexa LIOK

https://m.edsoo.ru/ff0d227e
bu6nunorexa [IOK

2 Hpenver ximvii. Beruectsa L https://m.edsoo.ru/ff0d210c

3 [IpeBpamenus Bemects. Posib xumun 1 bubnmnoreka LIOK
B JKHM3HM YeJIOBEKA https://m.edsoo.ru/ff0d23dc
[Mpaktuueckas padora Nel "ITpuémsl

4 oOpaiteHus ¢ 1abopaTOpHBIM 1 1
obopynoBanuem"

5 Kpatkuit ouepk HCTOpUH pa3BUTUSA 1 bubnmnoreka [JOK
XUMUU https://m.edsoo.ru/ff0d210c
[Tepnonuyeckas cucrema

5 XUMHYECKHUX 3JIEMEHTOB 1 bubnmnoreka [JOK
J.1.MenneneeBa. 3HaKu (CUMBOJIBI) https://m.edsoo.ru/ff0d2be8
XUMHYECKHUX 3JIEMEHTOB
Xumuaeckue GopMyJibl.

7 OTtHOCHUTENIbHAS aTOMHAs Macca. 1 bubmunotexa IIOK
OTtHOCHUTENbHASI MOJIEKYJIIpHAs https://m.edsoo.ru/ff0d323c
Macca

3 OCHOBHBIE CBEJICHHS O CTPOCHHUH 1 bubmuoreka [JOK
aTOMOB https://m.edsoo.ru/ff0d2a6c



https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d2a6c

9 M3MeHeHus B cocTaBe sjiep aTOMOB bubnmnoreka [JOK
XHMHYECKHUX 3JIEMEHTOB. M30TOIIBI https://m.edsoo.ru/ff0d2d50
10 CtpocHuEe 3JIeKTPOHHBIX 000JI0YEK bu6nmmorexa [IOK
aTOMOB https://m.edsoo.ru/ff0d2d50
bu6nmmorexa [IOK
1 Hortrast xuMireckas cossb https://m.edsoo.ru/00adac34
12 KoBanenTHas XuMu4deckas CBSI3b bubmorexa [JOK
https://m.edsoo.ru/00adaab8
13 KoBanenTHas nossipHas XuMU4eCKas bu6nnorexa [IOK
CBSI3b https://m.edsoo.ru/00adaab8
14 Mertannnyeckas XUMHYECKas CBSI3b buGmorexa [JOK
https://m.edsoo.ru/00adaab8
15 O06o0meHne U CHCTEeMaTH3AIUS
3HAHHUM 110 TeMeE.
KonTpomnpHas padora Nel mo teme
16 «BBeneHne 1 aTOMbl XUMHYECKHUX bubmorexa OK
https://m.edsoo.ru/ff0d4290
3JIEMEHTOBY
17 [IpocTeie BemecTBa - METAIIIBI bubmorexa HOK
https://m.edsoo.ru/ff0d2a6c
18 [TpocThie BemecTBa - HEMETAILIBI bubmorexa OK
https://m.edsoo.ru/ff0d2a6c
19 KonmuecTBo BemecTBa. Moiib. bubnunotexa IIOK
MounsipHas Mmacca https://m.edsoo.ru/ff0d5230
. " bubnuorexa [JOK
20 MouspHsiii 068 rasos https://m.edsoo.ru/ff0d542e
Brruucinenus o6b€Ma, KOIMYeCcTBa
Bbu6nunorexa [IOK
21 BEILIECTBA ra3a 10 ero U3BECTHOMY

KOJINYECTBY BEIIECTBA MU 00BEMY

https://m.edsoo.ru/ff0d55a0



https://m.edsoo.ru/ff0d2d50
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https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d542e
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bubnuorexa [JOK

22 C
TETCHE ORUCIIEHHA https://m.edsoo.ru/00adae28
OrnpeneneHne CTerneHeil OKUCICHUS
SJIEMEHTOB 110 (hopMyIaM U
23 COCTaBJICHUE (1)(2 1134 i6I/IHa HBIX bubmmorexa LIOK
. pMY P https://m.edsoo.ru/00adae28
COEIMHEHUH 110 CTENEHIM
OKHCJIEHUS DJIIEMEHTOB
Baxkneiimme kiiacchl OMHaAPHBIX
24 COEIMHEHUN - OKCHUIBIL U JIETYYHE bubmmorexa LOK
a A Y https://m.edsoo.ru/ff0d664e
BOJIOPOJHBIC COCIUHCHUS
bubnnorexa [IOK
25 OcHosanus https://m.edsoo.ru/ff0d67ca
bubmunotexa IIOK
26 K
HCITOTH! https://m.edsoo.ru/ff0dfee2
bu6nunorexa [IOK
27
Con https://m.edsoo.ru/ff0d50d2
VYpok — ynpaxunenue. CoctaBieHue
28 (bopMyJ KHCIIOT, OCHOBAaHUH, COJIEH,
OKCHUIOB.
29 Kpucramummueckue peméTtku bubmmorexa LIOK
p p https://m.edsoo.ru/ff0d26ca
bubnnorexa [IOK
30 q
HCTBIC BEIIECTBa 1 CMecH https://m.edsoo.ru/ff0d26ca
31 MaccoBas 1 00bEMHA 70U Bbubmunotexa IJOK
KOMIIOHEHTOB CMeCH (pacTBopa) https://m.edsoo.ru/ff0d350c
Pemenue 3amau "MaccoBas u
N bubnuorexa [JOK
32 00BEMHAS TOJIM KOMIIOHEHTOB CMECH

(pactBOpa)"

https://m.edsoo.ru/ff0d350c



https://m.edsoo.ru/00adae28
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[TpakTiaeckas padora No2 .

«ITpuroToBnenue pacTBopa caxapa u

33
oTIpeieJICHNe MAacCOBOM JI0JTH €TO B
pacTBope»
34 O060011IeHNE U CHCTEMATU3AIUS
3HAHUH 10 TEME.
KonTponsHas pabora Ne2 mo teme
35 "[IpocThie BemecTBa U COCAUHECHUS bubmorera [IOK
P B A https://m.eds00.ru/ff0d6342
XHMHYECKHUX 3JICMEHTOB)
bubnunotexa IIOK
36 O}
VISHHACCKHE ABJCHI B XHMHH https://m.edsoo.ru/ff0d37fa
bubnuorexa [JOK
37 X
HMHTHCCKHE peartiuti https://m.edsoo.ru/ff0d3al6
38 [Tpaktiaeckas padora Ne3. bubnmnoreka [JOK
«ITpu3HaKN XUMUYECKUX PEAKLIUIN https://m.edsoo.ru/ff0d3al6
Bubmnotexa IJOK
39 X
HMHTHCCKHE ypaBHeHui https://m.edsoo.ru/ff0d3b88
40 PacuéThl o XHUMHYECKUM bubmnotexa IIOK
yPaBHEHUAM https://m.edsoo.ru/ff0d5708
bu6nmunorexa [IOK
41 P
CAIII COCAHHCHI https://m.edsoo.ru/ff0d3f34
bu6nunorexa [IOK
42 P
CRICLIHH pasIONEHHA https://m.edsoo.ru/ff0d3f34
Bubmunotexa IJOK
43 Peaxuun sameierns https://m.edsoo.ru/ff0d3f34
Bubmnotexa IJOK
44 P 0
CAIIIHI ODMEHa https://m.edsoo.ru/ff0d3f34
45 THuIbl XMMUYECKUX peaKIUil Ha bubnmoreka [JOK



https://m.edsoo.ru/ff0d6342
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MpUMepe CBOMCTB BOJbI

https://m.edsoo.ru/ff0d3f34

O0001IeHNE U CUCTEMATU3AIIUS

46 .
3HaHUU MO TEME.
KontponbHas padota Ne3 o teme
47 "MBI:IEHCHHSI, fpoucxonﬂmne C bubmorexa OK
! https://m.edsoo.ru/00ad9ela
BEIIECTBAMHU

48 PactBopenue. PactBopuMocTh bubnmnoreka [IOK
BEILECTB B BOJIE https://m.edsoo.ru/ff0d5b40

49 DNEKTPOIUTHYECKAS TUCCOLUALIUS bubmmorexa [IOK

https://m.edsoo.ru/ff0d5b40

50 OCHOBHBIE TIOJIOKEHUS TEOPUH bubnuorexa [HOK
ANIEKTPOJIUTUYECKOM TUCCOLUauu https://m.edsoo.ru/ff0d5b40

bubnuorexa [JOK

>1 Homie ypasHeHns https://m.edsoo.ru/ff0d5b40

52 [Tpaktaeckas padora Ne4 «MoHHBIC
peakuum»

53 Kucnotsl, ux kinaccuduxanus u bubnmnoreka [JOK
CBOMCTBa https://m.edsoo.ru/ffOdfee2
OcHoBaHus, UX KIaccuuKaius u bubnnoreka [IOK

54 .

CBOICTBa https://m.edsoo.ru/ff0d67ca

55 Oxkcuipl, UX KiacCHPUKALUS U bubnmnoreka [JOK
CBONCTBa https://m.edsoo.ru/ff0d67ca

56 Conu, ux kinaccupukanus u bubnuorexa [JOK
CBOIiCTBa https://m.edsoo.ru/ff0d50d2
[Ipaktueckas padora No5

57 «CBOMCTBA KHCJIOT, OCHOBaHUH,

OKCHJIOB U COJICII»
58 I'eneTnyeckas CBsI3b MEXKAY bubnunoreka [IOK



https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d50d2

Kj1acCaMH BCIIICCTB

https://m.edsoo.ru/ff0d2eae

[Ipaktuueckas padota Ne6 «YcnoBus
MPOTEKAHUS XUMUYECKHUX peaklnui

59 MEX/1y pacTBOPAMHU AIIEKTPOIIUTOB 1
JI0 KOHITa

60 OKHUCIUTETbHO-BOCCTAHOBUTEIILHBIC 1 bubnuoreka [JOK
peakuuu https://m.edso0.ru/00adb076
[IpakTrueckas padora Ne7

61 «PemeHne 3KCiepuMEHTaIbHBIX 1
3a/1a49»

62 O606erHHe U CUCTEMAaTU3aLUs 1
3HaHUH 0 TeMe.
KonTponbnas pa6ora Ne4 o teme

63 «PacTtBOpBI. Peakinn HOHHOTO 1 bubnmnoreka [IOK
0o0MEeHa M OKHCIUTEIBHO- https://m.edsoo.ru/00adb486
BOCCTaHOBHUTEIIBHBIC PEAKITHI

64 [IpoekTHas nesaTeaIbHOCTh 1

65 [IpoekTHas nesATETHLHOCTD 1

66 [IpoexTHast A TENBHOCTD 1

67 [IpoekTHas nesATENHLHOCTD 1

68 Pe3epBHblit ypok. O60011eH1Ee U 1 bubnmnorexa [IOK
cHCcTeMaTu3alus 3HaHUH https://m.edsoo.ru/ff0d61c6

OBIIEE KOJIMYECTBO YACOB I10 68
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https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb486
https://m.edsoo.ru/ff0d61c6

9 KJIACC

Kosu4yecTBO 4acoB DJIeKTPOHHbIE
Ne Harta uugposbIe
Tema ypoka Kontpoabubie | IlpakTnueckue
n/n Bcero u3ydyeHusi | oO0pa3zoBaTesbHbIE
padoThI padoThI
pecypcbl
XapaKTepucTuKa XUMHUECKOTO
1 3JIEMEHTA Ha OCHOBAaHHU €T0 1 bubnnoreka [IOK
nojoxenud B [lepuognyeckoii cucreme https://m.edsoo.ru/00adb59e
. N. MenneneeBa
XapakTepucThKa XUMHUYECKOTO
5 9JIEMEHTA HA OCHOBAHHMH €ro 1 bubnuoreka [JOK
nojoxeHus B [lepuoguyeckoii cucteme https://m.edsoo.ru/00adb59e
. . Menneneena
XapakTepucThKa XUMHYECKOTO
3JIEMEHTA MO KUCIIOTHO-OCHOBHBIM
3 CBOMCTBaM 00pa3yeMbIX UM 1 buGmorera [IOK
N pasy https://m.edsoo.ru/00adb59e
coeanHeHN. AMGBOTEpHbBIE OKCUIBI U
TUAPOKCHUIBI
Ilepuoanueckuii 3aK0H.
bu6nmunorexa [IOK
4 [Tepronnyeckasi cucTeMa XUMHYECKHUX 1
https://m.edsoo.ru/00adb59e
aneMeHToB J[. 1. Menneneera
[lepnoanueckuii 3aK0H.
bubnunotexa IIOK
5 [Tepronnyeckas cucTeMa XUMHYECKHUX 1
https://m.edsoo.ru/00adb59e
anemenToB JI. 1. MenneneeBa
6 Xumudeckas OpraHu3aius IpUupo bl 1
7 Xumuueckas peakuus. CKoOpocTh 1 bubnmnoreka [JOK
XUMHYECKON PEaKIIUH. https://m.edsoo.ru/00adbe9a



https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adbe9a

KaranuzaTtopsl 1 katanus

O0006111eHIE, CUCTEMATHU3ALUS U
KOPPEKLHsI 3HAHUI, YMEHUN U HABBIKOB

9 ydammxcs mo reme: «O0rmas
XapaKTePUCTHKA XUMUYCCKUX
3JIEMEHTOBY
KonTponbHas padora Nel "Obmas
10 XapaKTEPUCTUKA XUMUUYECKHUX
3JIEMEHTOB"
11 Bex meaHbIii, OpOH30BBIH, KEIE3HBIN
[TonoxxeHre METAIOB B
12 Ilepuonnyeckoil cucteMe U CTPOEHHE bubmorexa TOK
https://m.edsoo.ru/00ae103e
KX aTOMOB
13 du3nyecKkue CBONCTBA METAIJIOB. bubmmorera [JOK
https://m.edso0.ru/00ae1156
14 CmtaBel
15 XUMHUYECKHE CBOIICTBA METAJIIOB. bubmorexa [JOK
https://m.edsoo.ru/00ae1156
bu6nmunorexa [IOK
16 OO6mme crocoObI MOTyYEHUS METaJIOB. httos//m.e dsogru 100261156
17 [ToHsATHE O KOPPO3UM METAJIIIOB bubmorexa OK
https://m.edsoo.ru/00ae1278
bubnnorexa [IOK
18 [lenotbte MeTaLIL https://m.edsoo.ru/00ael4b2
19 bepunnuii, Mmarauii u bubnmnoreka [JOK
MIEJIOYHO3EMEIbHEIE METAJLIBI https://m.edsoo.ru/00ael5e8
20 PR —- Bubmnotexa IJOK

https://m.edsoo.ru/00aelc64



https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae1c64

bubnuorexa [JOK

21 Keieso https://m.eds00.ru/00ae1d86
[TpakTiueckas padora No 1
22 «OcyuiecTBieHNE LETTOYKU
XUMHUYECKUX TIPEBPAIICHHI METAILIIOBY
93 HpaKTvaquKa;I pabora Jif92 «ITomyuenue
Y CBOWCTBA COCIMHEHUN METAJIIOB
[Ipaktuueckas padora Ne3 «Pemenue
94 IKCIEPUMEHTAIBHBIX 337249 Ha
pacro3HaBaHuE U TIOTy4YEeHHE
BEILIECTBY.
O0001enue, cucTeMaTU3ausI U
25 KOPPEKUHUS 3HAHUI, YMEHUW U HABBIKOB
y4anmxcs 1o teme: « MeTtamibh
26 KonTpomnpHas padora No2 mo teme
«Merannep
97 Hewmeranisl: aTOMBI U TPOCTHIE bubnuorexa [JOK
BelecTBa. Kuciopon, 030H, BO3ayx https://m.edsoo.ru/00adb6b6
bubnuorexa [JOK
28 Boropoz https://m.edsogru/OOadb6b6
bubnmnoreka [JOK
29 Boza https://m.edsogru/OOadbiG
bubnmnoreka [JOK
30 Boga B w3 GenoBeka https://m.edsog ru/00adb6b6
bubnmnoreka LIOK
31 Faxoretibi https://m.edsog ru/00adb6b6
32 CoenHEHUS TAJIOTEHOB.
33 [Tonydyenue ranorenos. buosnoruueckoe bubnunoreka [IOK



https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb6b6

3HAYCHUC, IPUMCHCHUC

https://m.edsoo.ru/00adb7e2

Bbubmunotexa IJOK
34 Kucnopon https://m.edsoo.ru/00adb7e2
Bubmnotexa IJOK
35 Cepa https://m.edsoo.ru/00adb7e2
bubnnoreka [IOK
36 CoenuHenus cepbl https://m.edsoo.ru/00adb7e2
Pemenue 3a1a4y 1 ynpaxHeHUH .
37 O00011IeHrE U CUCTEMATU3AaLU 3HAHU I
10 TEME
[IpakTuueckas padorta Ne4 «Pemienue
38 AKCIIEPUMEHT. 33J1a4 110 TeMe
«Iloarpymnma KHCIopoaa.
bubmunotexa IIOK
39 A
30T https://m.edsoo.ru/00adeeab
A ,
40 XI/IIVIBZ:/::;I;K?;) cﬁiiﬁiﬁifiif qyeHue u puomiorera [IOK
’ y https://m.edsoo.ru/00adf004
pUMEHEHHE
bubnnoreka [IOK
41
Coin aMmMOHUs https://m.edsoo.ru/00adf518
42 Kucnopoanasle coequHeHUs a30ta buomaorexa [[OK
poa A https://m.edsoo.ru/00adf306
bu6nunorexa [IOK
43 (6))
0ChOp ¥ ero COCAMHCHHUs https://m.eds00.ru/00adf68a
bubmunotexa IIOK
44 \%
riepon https://m.edsoo.ru/00adfd9c
b K
45 Kucnoponnsle coequaenns yriepoaa R

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



https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adeea6
https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adf518
https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf68a
https://m.edsoo.ru/00adfd9c
https://m.edsoo.ru/00adfebe

bubnuorexa [JOK

40 Kpewriit i €ro coeqrerits https://m.eds00.ru/00ae080a
[Tpaktuaeckas padora No5
47 "DKCcepUMEHTAIBHBIC 3a/1a4d 110 TEME
"[Toarpymnmsl a3ota u yraepoaa"
[IpakTrueckas pabora Ne6
48 "[Tony4yenue, cobupanue u
pacmno3HaBaHue ra3on"
O0006111eHIE, CUCTEMATHU3ALMS 1
49 KOpPPEKIMs 3HAaHUI, YMEHUH 1 HABBIKOB
y4anmxcs 1no teme: « Xumust
HEMETAJIJIOB
50 KonTponbnas pa6ora Ne 3 o reme
«HemeTtannbny
51 [Tepunonnueckas cucrema bubnuorexa [JOK
J.N.MeHnneneeBa u CTpoeHUE aTomMa https://m.edso0.ru/00adbch0
59 DIIEKTPOOTpUIIATENLHOCTh. CTETIEHb bubnuorexa [JOK
okucnenus. CTpoeHue BelecTBa. https://m.edsoo.ru/00adbch0
Knaccupukanus XuMHUECKUX peaKiuii. bubnmnoreka [IOK
53 .
CKopoCTh XUMUYECKON PEaKIuu https://m.edsoo.ru/00adbcb0
MCCOIMALINS AIIEKTPOJIUTOB B BOJIHBIX
54 §aCTBOan. I/IOHHBI:P;/paBHeHI/ISI bubmorexa OK
. https://m.edsoo.ru/00adcd68
peakuuit
55 OKHCIUTENbHO-BOCCTAHOBUTEIIHLHBIC bu6mmorexa [IOK
peaxuu https://m.edsoo.ru/00adcade
56 Heoprannueckue BemiecTBa, ux bubnmoreka [JOK
HOMEHKJIATypa U KIacCH(PHUKAIII https://m.edsoo.ru/00adcade
57 XapakTepHble XUMUUECKHUE CBOIICTBA bubnuorexa [JOK



https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcade

HCOPraHM4YCCKUX BCIICCTB

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

58 O600611eHre 1 cucTeMaTH3alusl 3HaHUI 1
KonTpomnpHas padora Ne4 mo teme

59 "O60011eH1e 3HaHUH IO XUMUU 32 KypcC 1
OCHOBHOI1 IIIKOJIBD)

50 XHUMHUYECKOE 3arpsI3HECHUE 1 bubnmnoreka [IOK
OKpY>Karomiei cpebl https://m.edsoo.ru/00ae4270

61 Ponb xumuu B perieHun 1 bubnmnoreka [JOK
9KOJIOTHYECKHUX MTPOOIeM https://m.edsoo.ru/00ae4270

62 Ponps xumuu B permeHun 1 bubanoreka [IOK
9KOJIOTMYECKUX IpobIeM https://m.edsoo.ru/00ae4270

63 [IpoekTHas neATeIbHOCTh 1

64 [IpoexTHas AesTETbHOCTD 1

65 [IpoexTHas neaTenbHOCTh 1

66 [IpoekTHas nesATETHLHOCTD 1

67 [IpoexTHas nesATENHHOCTD 1

68 PesepBHbIit ypok. O60011eHNE U 1 bubnmnoreka [JOK
CHUCTEMAaTHU3alMs 3HAHUU https://m.edsoo.ru/00ae0dOa
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https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae0d0a




YYEBHO-METOAUYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'O ITPOLNECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI U1 YYHEHUKA

METOANYECKHUE MATEPUAJIBI VIS YUUTEJIA

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETU

NHTEPHET
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