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HOACHUTEJIBHAS 3AIIMCKA

[IporpaMma 1O XUMHUM Ha YPOBHE OCHOBHOTO 0011ero oOpa3oBaHUs
COCTaBJICHa Ha OCHOBE TpeOOBaHMU K pe3yibTaTaM OCBOEHHS OCHOBHOM
00pa3oBaTeIbHOUIPOrPaMMBIOCHOBHOTO OOIIEro00pa30oBaHus, IPEICTABIEHHBIX B
OI'OC OO0, a Takxke Ha OCHOBE (efepalbHON paboyeil mporpaMMbl BOCIIUTAHUS
U C Y4ETOM KOHIEMIUMU TpEernojaBaHusi Y4eOHOTO mpeaMeTa «XUMHUS» B
oOpazoBaTenbHbIX opranu3anusax Poccuiickoit deneparuu.

[Iporpamma mo xumuu Oa€T TpeACTaBICHHE O IENAIX, OOIIeld CTpaTeruu
oOydeHHMs, BOCHHMTAHMS M Pa3BUTUS OOYYaIOIIMXCS CPEACTBAMHU Yy4eOHOTro
npeamera, YCTaHaBJIMBAET o0s13aTeIbHOE IpEAMETHOE COJIepKaHue,
IpEAYyCMATPUBAET PACHOPEACICHUE €ro IO KilaccaM M CTPYKTYpUpOBaHUE IO
paszienraM M TeMaM MpPOrpaMMbl MO XHMHH, ONPEIEISeT KOJUYECTBEHHBIE U
KaueCTBCHHBIC XapaKTePUCTUKU COJIepXKaHus, PEKOMEHyEMYIO
MOCJICIOBATENIBHOCTh ~ M3YYCHUS XUMHUM C  Y4ETOM  MEXKIPEAMETHBIX U
BHYTPUIIPEAMETHBIX  CBsI3€H, JIOTMKM  y4eOHOro  MpoIecca, BO3PACTHBIX
OocoOEHHOCTEW O00ydYaronuxcs, ONpenensieT BO3MOXKHOCTH — TpeaMera  JUis
peanuzanuu TpeOOBaHUI K pe3ylbTaTaM OCBOEHHUS OCHOBHOM 00pa3oBaTeNbHOU
IporpaMMbl Ha YPOBHE OCHOBHOTO 0O0IIET0 0Opa3oBaHUs, a TakKe TpeOOBaHUH K
pesynbrataMm 00y4eHHUs] XUMUU Ha YPOBHE LieJIeH U3yUYeHUs MpeMeTa U OCHOBHBIX
BUJIOB y4eOHO-TIO3HABATEIBHON JEATEIHHOCTH OOYYAIOIIEToCs 10 OCBOEHUIO
y4eOHOTr0 co/iepKaHusl.

3HaHWE XHUMHH CIY)KUT OCHOBOM JUisi (OPMHPOBAHUS MHPOBO33PEHHUS
oOy4aromierocsi, ero MpeJCcTaBICHUl O MaTepuaIbHOM EIUHCTBE MHUPA, BAKHYIO
poJib UrparoT (GopMUpYEMble XUMHUEH MPEICTaBICHUS O B3aWMOIPEBPAIECHUIX
SHEPTrUrd M 00 SBOJIONUHU BEIIECTB B MPUPOJE, O MYTAX PEHICHUS TI00aTbHBIX
npoOjieM yCTOWYMBOTO PAa3BUTHUS UYEJIOBEYECTBA — CBHIPHEBOM, SHEPrEeTUUYCCKOM,
MUIIEBON U SKOJIOTHYECKOI 6€30MacHOCTH, TPOOIIEM 3PaBOOXPAHCHHUS.

N3yuyennexumun:

CIIOCOOCTBYET  pealM3allid  BO3MOXKHOCTEM  JJIi  CaAMOpa3BUTHA |

(bOpMHUPOBAHUSKYIHTYPBUTHYHOCTH,EE00IEHN (D YHKIIMOHATHHOUTPAMOTHOCTH;

BHOCHUTBKJIJB(OPMUPOBAHHUEMBIIIICHUSUTBOPUECKIUXCITIOCOOHOCTEN
oOydJarommXxcs, HABBIKOB WX CaMOCTOSTENBHOW Y4eOHOW  JIE€SITEIbHOCTH,
AKCHEPUMEHTAIBHBIX M HCCIIEIOBATENIbCKUX YMEHUN, HEOOXOAUMBIX Kak B
MMOBCEIHEBHOM XKM3HU, TaK ¥ B TPO(DECCHOHATLHOM eI TeTbHOCTH;

3HAKOMUT CO CHEUU(PUKOW HAYYHOTO MBIIUICHUS, 3aKIaJbIBAET OCHOBBI
L[ETTOCTHOT OB3IJIs,IaHAC UHCTBONIPUPOIBINUEIIOBEKA, IBIIETCIOTBETCTBEHHBIM
3TanoM B (OpMHUPOBAHUM €CTECTBEHHO--HAYYHON IPAMOTHOCTH 00 y4aIOUIUXCS;



croco0CTBYETPOPMUPOBAHUIOIIEHHOCTHOI'OOTHOIIIEHUSKECTECTBEHHO-
-HaAyYHbIM 3HAHUSIM, KIOPUPOJE, KUYEIOBEKY, BHOCUTCBOM BKJIAJl BIKOJIOTUUECKOE
oOpa3zoBaHue 00yUYarOIINXCS.

JlanHble HampaBi€HUsT B OOyYEHUHM XUMUU OOECHEUMBAIOTCS CHEUU(UKOM
COJepKaHMsl  y4eOHOro  mpeaMeTa, KOTOPBIM  SIBISETCA  IeJarormuecKu
aJanTUPOBAHHBIM OTpaXkeHHWEM 0a30BOM HAYKM XMMHUH Ha ONpPENeIEHHOM dTare e
pa3BUTHSL.

Kypc xumuu Ha ypoBHE OCHOBHOTO OOIIEro oOpa3oBaHUs OPUEHTUPOBAH Ha
OCBOCHHUE OOYYAIONTUMHUCS CHUCTEMBI TMEPBOHAYAIBHBIX TOHSATUM XUMHUHU, OCHOB
HEOPraHUYeCKOM XUMHUM U HEKOTOPHIX OTACJIBHBIX 3HAYMMBIX TOHSATUM
OpraHUYeCKOM XUMHUHU.

CrpykTypa coaep:kaHHsl MPOTPpaMMbl MO XUMHHU C(HOpMHpOBaHA HA OCHOBE
CUCTEMHOro mojaxonaa Kk e€ uaydeHuro. Cojep’kaHue CKIIAJIbIBAETCS U3 CHUCTEMBI
MOHATUNO XUMHUYECKOMDIJIEMEHTEH BEIIECTBEHCUCTEMBITIOHATUMO XUMHUYECKOM
peakiuu. OO0e OTH CUCTEMBI CTPYKTYPHO OpPraHH30BaHbl IO TPUHIIUITY
MOCJIEIOBATENILHOTO PA3BUTHS 3HAHUI HA OCHOBE TEOPETUYECKUX MPEICTABICHUM
Pa3HOTO YPOBHS:

— aTOMHO--MOJIEKYJISIPHOTOYYEHUSIKAKOCHOBBIBCET0E€CTECTBO3HAHUS;

— Ilepuoanueckorozakona/l.M1.MenaeneeBakakOCHOBHOT03aKOHA XUMHUH;

— YYEHHSOCTPOCHUHATOMAUuXUMUYECKOU CBA3H;

— TpeACTaBiIeHUN 00 DIIEKTPONUTHYECKOW JTUCCOIMAIMM BEIIECTB B
pacTBopax.

Teopernueckne 3HaHUSA pacCMaTPUBAIOTCA HAa OCHOBE OSMIUPUYECKH
MOJIYYEHHBIX U OCMBICIICHHBIX (DaKTOB, Pa3BUBAIOTCS MOCIEAOBATENBHO OT OJHOTO
YPOBHS K APYrOMY, BBITIONHSSA PYHKIIUU OOBSICHEHHS U TPOTHO3UPOBAHHSICBOMCTB,
CTPOEHHMS U BO3MOXHOCTEN MPAKTUYECKOIO IPUMEHEHHUSI U MTOTYUYEHHS U3y4aeMbIX
BEILIECTB.

OcBoeHue mporpaMMbl IO XUMHU  CIOCOOCTBYeT  (OPMHUPOBAHUIO
MPEJICTABIEHUS] O XUMUUYECKON COCTABJISAIOIIECH HAYYHOU KAPTUHBI MHUPA B JIOTUKE
e€ CHUCTeMHOW NpHUpPOAbl, LIEHHOCTHOTO OTHOLICHHS K HAYYHOMY 3HAHUIO H
MeToJaM TNO3HaHMs B Hayke. M3yyeHue XUMHU MPOUCXOJHUT C MPUBICUCHHEM
3HAaHUNN3PAHEEN3YUYEHHBIXyUE€OHBIXIIPEAMETOB: « OKPYKAIOIIUIAMHUD,
«buonorus.S—7xmaccemu«duzuka. 7kmace».

[Ipy wW3ydeHWH XWMHH TPOUCXOAWT (OPMUPOBAHHME 3HAHWK OCHOB
XUMHUYECKOW HAyKM Kak O0JIaCTU COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUYECKOU
NEATEIbHOCTU YEJIOBEKAa M KaK OJHOIO M3 KOMIIOHEHTOB MHUPOBOUW KYJIBTYpHI.
3amaya yuyeOHOro mpeameTa COCTOMT B (OPMUPOBAHUU CUCTEMBI XHMHUYECKHX
3HAHUM — Ba)KHEUIIMX (PaKTOB, MOHSATHUM, 3aKOHOB M TEOPETHUECKHUX TMOJ0KEHUM,
JOCTYMHBIX0000IEHUMMHUPOBO33PEHUECKOTOXapaKTepa, A3bIKaHAYKH, B



OpUOOIIEHNH K HAyYHBIM METOJaM TIO3HAHWS TPU HW3YYCHHU BEIIECTB U
XUMUAYECKUX peakuuid, B GOPMHUPOBAHUN U PA3BUTUH TMO3HABATEIHHBIX YMEHUU U
UX TPUMEHEHWH B Y4YEOHO-IIO3HABATENbHOM M Yy4eOHO-UCCIEN0BATEIbCKON
AeSITEeNbHOCTH, OCBOCHHMU TpaBWJI OE30MacHOTO OOpalleHus C BEIIECTBAMHU B
[IOBCEJHEBHOM KU3HU.

[Ipy M3yyeHUM XUMHUM HAa YPOBHE OCHOBHOI'O OOIIEro 0Opa30BaHMs Ba)KHOE
3Ha4YeHHE MPUOOPETN TaKue I, KaK:

— (¢opMupOBaHUE MHTEIUICKTYalbHO pa3BUTOM IJIMYHOCTH, TOTOBOH K
caM000pa30BaHUIO, COTPYAHHUYECTBY, CAMOCTOSITEILHOMY TPUHSATHIO DPELICHUH,
CIIOCOOHO# alanTUPOBATHCS K OBICTPO MEHSIOIIMMCS YCIOBUSM KU3HU;

—  HampaBJICHHOCTh OOYyYeHHs Ha CHCTEMaTHYECKOe MPHOOIICHHE
O0yJarolMXcs K CaMOCTOSITENIbHOW TO3HABaTENbHOW JEATEeIbHOCTH, HAyYHBIM
METOJlaM TIO3HaHUs, (OPMHUPYIOUIUM MOTHBALMIO U PAa3BUTHE CIIOCOOHOCTEH K
XUMUU;

— obecrnieueHre yCIOBU, CTOCOOCTBYIOUIUX NMPUOOPETEHUIO 00YyUaIOIUMUCS
OIbITa Pa3HOOOpPA3HON MAESATETHPHOCTH, TIO3HAHUS W CaMOIIO3HAHUS, KITFOUEBBIX
HaBBIKOB (KJIFOUEBBIX KOMITETCHIIMI), MMEIOIIUX YHUBEPCAIbHOE 3HAUCHUE IS
pa3IMYHBIX BUIOB JCATCIbHOCTH;

— (QopmupoBaHue oOme (QYHKIMOHAIBHOW U  €CTECTBEHHO-HAayYHOIl
IrPaMOTHOCTH, B TOM UHCJI€ YMEHUH OOBICHATH U OLECHUBATh SIBJICHUS
OKpY’>KaloIllero MHUpPA, HCIOJb3YyS 3HAHUS U OIBIT, MOJIyYEHHBIE MPU H3yYEHUH
XMMUH, TPUMEHATh HUX IpHU pEIIEHHH NpoOJieM B IOBCETHEBHOM JKU3HU U
TPYAOBOH €ATEIBHOCTH;

— (QopmupoBaHue y OOy4arOmMXCS T'YyMaHHUCTHYECKUX OTHOILIEHUH,
NOHUMAHUSl LEHHOCTM XMMMYECKHUX 3HAHUM /i1 BBIPAOOTKH 3KOJOTHYECKH
11eJIeCO00Pa3HOro TOBEAEHUS B OBITY U TPYNOBOM JESATENIBHOCTH B LEIAX
COXpaHEHUs CBOETO 3/10POBbs U OKPYKAIOIIEeH MPUPOIHOMN cpeabl;

— pa3BUTHE MOTHUBAIMU K OOYYEHHIO, CIIOCOOHOCTEH K CaMOKOHTPOJIIO U
CAMOBOCIIMTAHMIO Ha OCHOBE YCBOCHMs OOILEYEIOBEYECKHX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY Mpo(uis U HANpaBICHHOCTH JaTbHEUIIETO
o0yJeHUsI.

OOmiee 4WcIO 4YacoB, OTBEACHHBIX JMJIA H3YYEHUS XHMHUU Ha YPOBHE
OCHOBHOTrO 0011ero oopa3zoBanusi, coctaBisieT136 yacoB:B8 kilacce — 68 yacoB(2
yaca B HeJlel0), B 9 kiacce — 68 yacoB (2 yaca B HEJIEIIO).



COAEP KAHUEOBYYEHUA

8 KIIACC

IIepBoHaYaIbHBIEXUMHUYECKHETTOHATHS

[Ipenmer xumuun. Posib XMMUK B KU3HU 4YEJIOBEKAa. XUMHUS B CUCTEME HayK.
Tena w BemecTBa. PU3NMYECKHE CBOWCTBA BEMIECTB. ATIPEraTHOE COCTOSIHUE
BemiecTB. [loHsiTe 0 MeTogax MoO3HaHUS B XUMHUHU. UMCThIE BEIIECTBA U CMECH.
Cnoco0nI pa3eneHust CMecei.

ATOMBI W MOJIEKYJbl. XHUMHUYECKUE dJIeMEHTbl. CHUMBOJIBI XUMHUYECKUX
3neMeHTOB. [IpocThie U ClIOXKHbIE BEIIECTBA. ATOMHO-MOJIEKYJIIPHOE YUECHUE.

Xumuueckas popmyna. BaleHTHOCTh aTOMOB XUMHYECKHUX DJIEMEHTOB.3aKOH
MOCTOSIHCTBA cOCTaBa BellecTB. OTHOCUTENbHAA aToMHasi Macca. OTHOCUTENbHAS
MOJIEKYJIgpHasi Macca. MaccoBast J0JIsl XUMUYECKOTO JIEMEHTA B COC/IMHCHUU.

KomnuecTBo BemectBa. Mosib. MonsipHas Macca. B3auMocCBs3b KOJIUYECTBA,
Macchl W YHCJIA CTPYKTYPHBIX €IUHMI] BemiecTBa. Pacuérel 1o dopmynam
XUMHUYECKUX COCTUHEHMUIA.

®uU3NYECKUEe U XMMHUYECKUE ABJICHUS. XUMHUYECKasi peakiusi U €€ MpU3HaKHU.
3aKOH COXpaHEHMsI MacChl BellecTB. XUMUYeckue ypaBHeHUs. Kiaccudukarus
XUMHYECKUX PEaKIil (COeAMHEHMS, Pa3JIOKEHUS, 3aMEIlIeHNs, OOMEHa).

Xumuueckuiiakcnepumenm:

3HAKOMCTBO C XMMHUYECKOH IMOCYNI0H, MpaBuiaMu paboThl B J1a0OpaTOpUH U
npuéMamMu oOpalieHus: ¢ J1abopaTOpHBIM 00OpPYIOBAHUEM, U3YUYECHHE U OMHCaHUE
¢uznueckux CBOMCTB 00pa3lOB HEOPTAaHMYECKHX BEIIECTB, HaOIOIeHNE
¢usnuecknx (TUTaBICHHE BOCKA, TasHUE JIbJa, PACTUPAHHE caxapa B CTYIIKE,
KUIEHUE W KOHAEHCAlUs BOJAbI) U XUMHYECKUX (TOPEHUE CBEYH, MPOKAIMBAHUE
MEJTHON TIPOBOJIOKH, B3aUMOJICHCTBHE Mejla ¢ KUCJIOTOM) sIBJICHUM, HAOII0IeHUE U
ONMCaHUE MPU3HAKOB MPOTEKAHUS XMMHYECKUX peakuil (pasjioKEeHUEe caxapa,
B3aMMOJICHCTBUE CEPHOM KHUCIOTHI C XJIOPUAOM Oapusi, pa3ioKeHHUe THAPOKCHIA
menu (II) mpu HarpeBaHuu, B3auMOJEHUCTBUE Keme3a ¢ pacTBopoM conu Menu (11),
M3y4eHHE CIOCOOOB pa3eieHHs] CMeced: ¢ MOMOIIbI0 MarHuTa, (UILTPOBAHUE,
BbITIApUBAHUE, AUCTHLIAIMS, XpoMaTorpadusi, IpoBeeHNe OYUCTKH TTOBAPEHHOU
comu, HaOJIOJEHWE W  ONWCAaHWE  Pe3yJbTAaTOB  MPOBEACHHS  OIIBITA,
WJUTIOCTPUPYIOLIETO 3aKOH COXPAaHEHUS MAacChl, CO3JaHUE MOJEJIEN MOJIEKYII
(IIapOCTEPIKHEBBIX ).

Ba:xHelinuenpeacTaBuTe IMHEOPraHMYeCKUXBeIeCTB

Bo3nyx — cMech razoB. CoctaB Bo3ayxa. Kucinopoa — 37eMEHT U MPOCTOE
BemlecTBo. HaxokaeHue kuciopoja B mpupone, (U3NYECKME M XUMHUUYECKHUE
cBoicTBa(peakuuuropenus ). Okcuasl. [ Ipumenennexucnopoa. CnocoObl



MOJIYYeHHs] KUCJIopoAa B JabOpaTOpud MW HPOMBIIUIEHHOCTUH. KpyroBopor
KHciopoza B mpupoie. O30H — auioTponHas MoAU(PUKALMS KUCIOPOIa.

TeroBoit >P(GEKT XUMUYECKON pPEaKUuu, TEPMOXUMHUYECKUE YpaBHEHMS,
DK30- M JHAOTEPMHUUYECKHE pPEaKIUU. TOIUIMBO: yroib M METaH. 3arpsA3HEHUE
BO3/1yXa, YCUIICHHE MapHUKOBOTro 3¢ (deKTa, pa3pylieHue 030HOBOTO CIIOSI.

Bogopon — »snmemeHT M mpocToe BemecTBO. HaxoxkaeHue Bomopona B
npuposie, (Guznueckue W XMMHUYECKHE CBOMCTBA, NPUMEHEHHE, CIIOCOOBI
nonyyeHus. Kucnotsl u conu.

MonsipHbIii00BEMra3oB. Pacu€ThImoXuMUYe CKUM yYPaBHEHHUSIM.

®dusznyeckue CBOMCTBA BOABL. Bojma kak pactBopurenb. PacTBOpEI.
HaceblllieHHbIE W HEHACHIIIEHHBIE PAacTBOPBL. PacTBOPMMOCTH BEIIECTB B BOJE.
MaccoBasi 10Jisl BEIlIECTBAa B pacTBOpE. XUMHUYECKUE CBOMCTBA BOAbl. OCHOBaHUS.
Ponb pacTBOpOB B mpupojie U B KU3HU 4enoBeka. KpyroBopoT BOAbI B MPUPOJE.
3arpsi3HeHrEe NPUPOIHBIX BOJI. OXpaHa U OYMCTKA IPUPOIHBIX BOJ.

Knaccuduxanus neopranmueckux coenuneHuit. Oxcunbl. Knaccudukanms
OKCHJOB:  cosieoOpa3ytonie  (OCHOBHBIE, KHCIOTHBbIE, aM(pOTEpHbIE) U
HecoseoOpasyromue. Homenknatypa okcuaoB. Dusznueckue M XUMHYECKUE
cBOMCTBa OKCUIOB. [TonyyeHne okCuaoB.

OcunoBanusi. Knaccudukanus ocHOBaHMM: WIENOYM W HEPACTBOPUMBbIE
ocHoBaHusA. HomeHkinatypa ocHoBaHui. DPU3NUECKME M XUMHUYECKHUE CBOMCTBA
ocHoBaHuil. [losrydeHrne oCHOBaHUI.

Kucnotsl. Knaccuduxanus kucnor. Homenknarypa kucinor. @usndyeckue u
XUMHYECKHE CBOMCTBa KHUCIOT. Pan axktuBHoctu mertauioB H. H. bekerosa.
[Tomydenue KUCIOT.

Conu.Homenknatypacoseit. Du3anuecKuenXx uMH4YeCKHUECBOMCTBACOIICH.
[Tomyuenuecouiei.

I'eHeTnYECKASICBA3bMEKTYKIACCAMUHEOPTAHUYECKUX COCTMHEHUIA.

Xumuueckuiiakcnepumenm:

KA4YECTBEHHOE ONPEAEIIECHUE COJIEPKAHUS KUCIOPOAA B BO3AYyXE, MOJIYUYCHHUE,
coOupaHue, pacro3HaBaHWE M M3YYCHHE CBOWCTB KHUCJIOPOJa, HAOIIOJICHUE
B3aUMOJICMCTBUSL BELIECTB C KHUCIOPOAOM M YCIIOBUS BO3HUKHOBCHHS W
MpeKpaleHusi ropeHust (moxapa), O3HAKOMJIEHHE ¢ oOpasllaMH OKCHIIOB U
OMMCaHUWE HUX CBOWCTB, MOJy4YE€HHE, COOHMpAaHHE, paClO3HABAHHE WM HU3Yy4YCHUE
CBOWCTB BOAOpoOJia (TOpeHue), B3aumojeicTBue Bojoposaa ¢ okcuaoM menu (II)
(BO3MOXHO HCIIOJIB30BAaHUE BUICOMATEPHAJIOB), HAOIIOACHUE OOPA3I[OB BEIIECTB
KOJIMYECTBOM | MOIIb, HCCIEOBAaHHE OCOOEHHOCTEW PACTBOPEHHsS BEIIECTB C
Pa3IMYHOM PACTBOPUMOCTBIO, IIPUTOTOBICHUE PACTBOPOB C ONPEACIEHHON
MAaCCOBOM JI0JIE PaCTBOPEHHOTO BEIIECTBA, B3aWMMOJECHCTBHE BOJBI C METAJNIAMHU
(HaTpremMuKanbIueM )(BO3MOKHOUCTIOJIb30BAHUEBUIEOMATEPUATIOB),



uccienoBaHue o0pa3lOB  HEOPraHMYECKUX BEHIECTB PA3JUYHBIX  KJIACCOB,
HaOJI0/ICHNEe U3MEHEHUs OKPACKUW MHAMKATOPOB B PACTBOpaxX KUCIOT U IIEIOUEH,
u3ydyeHue B3aumozeicTBus okcuga meau (II) ¢ pacTBOpoM cepHOW KHCIOTHI,
KUCJIOT C METaJUlaMHu, PEaKUUW HEeUTpaau3alyH, MOJYYEHHE HEPACTBOPHUMBIX
OCHOBAaHMH, BBITECHEHUE OJHOTO METajla JAPYTMM K3 PACTBOpA COJIM, PEUICHUE
AKCIIEPUMEHTANBbHBIX 3aJlad 1o TeMe «BakHellne KiIacchl HEOPraHMYEeCKHUX
COCIIUHEHUIY.

HHepuoagnuecknin 3axkoH u Ilepuoamyeckas cucremMa XHMHUYECKUX
ieMeHToB JI. . MengeaeeBa. CtpoeHue aToMoB. XUMHYECKAsi CBA3b.
OKHuCIUTEBHO-BOCCTAHOBUTEIbHBIE PeaKIUU

[lepBble MOMBITKU KIaCCU(UKAIUM XUMUYECKUX dJieMeHTOB. l[loHsTue o
IPYIINax CXOJHBIX DJIEMEHTOB (IEIOYHBIE M IIEJIOYHO3EMEIbHBIE METaJLIbI,
rajioreHbl, UHEPTHBIE Ta3bl). DIEMEHTHI, KOTOPbIE 00pa3yloT aM(POTEPHBIC OKCHUIbI
U TUJPOKCU/IBI.

[TepnoanueckuizakoH. [lepuoauueckascucreMaxuMmuyeckuxsieMmeHTos/l. M.
MenneneeBa. KopoTkonepuoanas u jymHHONIepuoaHas ¢opmbl [leproanueckoit
cuctemMbl xumuueckux dsnemeHtoB J[. W. MenaeneeBa. llepuoasii rpynimsl.
OU3NYECKUN CMBICI HOPSIAKOBOTO HOMEpPA, HOMEPOB MEPUO]Ia UTPYIIIbI AJIEMEHTA.

Crpoenue atomoB. CocTtaB aTOMHBIX sifiep. M3oronsl. Dnexkrponsl. CTpoeHue
ANEKTPOHHBIX  000J0YeK aToMOB TNepBbIX 20 XUMHYECKHX  3JIEMEHTOB
[Tepuonnueckoit cucremsl . M. MenneneeBa. XapakTepuCTHKa XUMHYECKOTO
3JIEMEHTA 10 €ro MoJIoKeHUIo B [leprnoanueckoii cucreme 1. 1. Menneneena.

3aKOHOMEPHOCTH H3MEHEHHSI paJluyca aTOMOB XUMHUYECKHX DIIEMEHTOB,
METAUINYECKUX U HEMETAJUINYECKUX CBOMCTB 110 TPYIIaM U MEPUOAM.

3nauenuel lepuoanueckoro3zakonaunl leproauuecKONCUCTEMBIXUMUYECKUX
BJIEMEHTOB [UJI1 Pa3BUTUsA Hayku W npakTuku. [[. . MennpeneeB — yd€HbIN H
rpakIaHUH.

Xumnueckasicnsa3b. KoBaneHTHasA (OIS pHASUHETIOIAPHAS ) CBA3b.
DNEeKTPOOTPUIATETbHOCThXUMUUYECKUXIIEMEHTOB. IOHHASCBSI3b.

CrenenpokuciieHus. OKUCIUTENbHO--BOCCTAHOBUTEIbHBIEPEAKITU Y.
[Ipo1iecchlOKMCIEHUSIMBOCCTaHOBIEHH . OKUCIUTETMMBOCCTAHOBUTEH.

Xumuueckuiiakcnepumenn:

U3y4eHHe OO0pa3IoB BEHIECTB METAJUIOB M HEMETAJJIOB, B3aWMOJCHCTBHE
TUAPOKCHAA LMHKA C PACTBOPAMHM KHUCJIOT W IIEJIOYEH, MPOBEIECHUE OIBITOB,
WUTIOCTPUPYIOIIUX ~ MPUMEPBl  OKUCIHUTEIBHO-BOCCTAHOBUTEIBHBIX  PEAKLIHMN
(ropenue, peakiu pa3ioKeHUs, COETUHEHUS ).

Mexcnpeomemmnulecensu



Peanuzamus MeXnpeaMETHbIX CBA3CH NpU M3YYEHHMM XUMHUHM B 8§ Kiacce
OCYIIECTBIISIETCS 4Y€pe3 MCIOJIb30BAHHE KaK OONIMX €CTECTBEHHO--HAYUYHBIX
MOHATUM, TaK U MOHSATHM, SBISIIOIINXCS CUCTEMHBIMU JJIs1 OTJEJIBHBIX MPEIMETOB
€CTECTBEHHO--HAYYHOT'O IUKJIA.

OO61mue ecTecTBEHHO--HAYUHbIE TIOHSTUSI: HAYYHBIM (aKT, TUIOTE3a, TEOPHs,
3aKOH, aHallu3, CHUHTE3, KiacCu(UKalusi, NEePUOJAUYHOCTh, HAOIIOJACHUE,
AKCIIEPUMEHT, MOJICIUPOBAHUE, U3MEPEHUE, MOJICIIb, SIBIICHUE.

®usuka: marepusi, aToM, OJJEKTPOH, MPOTOH, HEUTPOH, HOH, HYKIIH]I,
W30TOIbl, PAJIMOAKTUBHOCTb, MOJIEKYJIA, DJIEKTPUYECKUIN 3apsij, BEUIECTBO, TEJO,
00bEM, arperaTHOE€ COCTOSIHME BEIIECTBA, a3, (PU3WYECKHUE BEIUYHUHBI, €TUHUIIBI
U3MEPEHHUs, KOCMOC, TIJIaHETHI, 3BE€3/1b1, COIHIIE.

buonorus:porocunrtes,qpixanue,6mocdepa.

I'eorpadus: armocdepa, rugpocdepa, MUHEpaIbl, TOPHBIE TOPOIbI,IOJIE3HBIE
MCKOTIa€MbI€, TOIUIMBO, BOJIHBIE PECYPCHI.

9 KJIACC

BemecTBouxuMuuyeckasipeakumsi

[Tepuonnueckuii 3akoH. [lepronnueckas cucteMa XUMHYECKUXAJIEMEHTOB/.
N. MenneneeBa. CtpoeHHe aToMOB. 3aKOHOMEPHOCTHM B HW3MEHEHUM CBOMCTB
XUMUYECKUX DJIEMEHTOB IMEPBBIX TPEX NEPUOAOB, Kalus, KalbLHUs U HX
COEMHEHUI B COOTBETCTBHUM C TMOJIOKEHUEM 3JJIEeMEHTOB B I[lepmoamueckoit
CUCTEME U CTPOECHUEM MX aTOMOB.

CrpoeHue BeliecTBa: BHUJIBI XMUMHUYECKOW CBSI3U. THIBI KPUCTATITMYECKHX
PEETOK, 3aBUCHUMOCTh CBOMCTB BEIIECTBA OT TUIA KPUCTAJUIMYECKON PEIIETKU U
BUJIa XUMHWYECKOHN CBS3H.

Knaccudukaius 1 HOMEHKJIATYpa HEOPTraHUYECKUX BEIIECTB. XHUMHUUYECKHE
CBOMCTBAa BEILECTB, OTHOCSAILIMXCS K Pa3IWYHbIM KjaccaM HEOPTraHUYECKUX
COEIMHEHUI, TEHETUYECKAS CBA3b HEOPTAHUYECKUX BEILIECTB.

Knaccudukanus XuMUYECKHUXPEAKIIMIIIO Pa3IMYHBIM MpU3HAKaM (TI0 YHCITY
M COCTaBy YYaCTBYIOIIMX B PEAKIHUHU BEHIECTB, MO TEIIOBOMY 3(PQEKTy, II0
M3MEHEHUIO CTENICHEH OKUCICHHSI XMMHUYECKHUX JIEMEHTOB, IO OOPATUMOCTH, IO
YYaCTHIO KaTajau3aTopa). JK30- U SHAOTEPMUYECKUE PEAKIINH, TEPMOXUMHYECKUE
YpaBHEHUS.

[Tonsitue o ckopocTH xumudeckoil peakmuu. [loHsTHE 00 00paTUMBIX U
HEOOpAaTUMBIX XMMHYECKUX peakiuax. [[oOHATHEe 0 TOMOTEHHBIX W TETEPOTCHHBIX
peakuusx. llonstue o karammse. [lonsTue 0 xumuueckoM paBHoBecuu. DAKTOPHI,
BJIMSIIOIIME HAa CKOPOCTh XUMHYECKOW PEAKIUU M TOJIOKEHUE XHUMHUYECKOTO
PaBHOBECHSL.

OKHUCIUTENIbHO-BOCCTAHOBUTENIbHBIE ~ PEAKI[MU,  JJICKTPOHHBIM  OanaHc
OKHCJIMTENbHO-BOCCTAHOBUTENbHOWPEeaKIMU. COCTAaBICHUEYPABHEHU



OKHCIIUTEIbHO--BOCCTAHOBUTENBHBIX ~ PEAKIMM €  HMCIOJB30BaHUEM  METOAA
AIIEKTPOHHOTO OajaHca.

TeopusdIEeKTPOIUTHYECKONANCCOUALINN. DNEKTPOIUTHIMHEIIEKTPOIJIUTHI.
Katnonsl, annonsl. MexaHn3M AUCCOLMALMUA BEIIECTB C PA3IUYHBIMH BHUJIAMU
XUMH4eckon cBsi3u. Crenens auccouuanuu. CUIbHBIE U Cl1a0ble 3JIEKTPOJIUTHI.

Peakiiuu nonnoro oOMeHa. Y clioBusi MpOTEKaHUSI peakluii MOHHOTO 0OMEHa,
MOJIHBIE M COKpAll€HHbIE MOHHBIE YpaBHEHMS peakuui. CBOICTBa KHUCIOT,
OCHOBAaHUMU U COJIEH B CBETE MPEJICTABICHUN 00 3JIEKTPOIUTHUECKOUIUCCOIAIUY.
KauecTBeHHbIE peakinu Ha MOHBL. [IoHATHE O THApONHU3E CONEN.

XumuueckuiaKcnepumenm:

O3HAKOMJICHUE C MOJEISIMU KPUCTAIIIMYECKUX PEIETOK HEOPraHUYECKHUX
BEUIECTB — METAJUIOB M HEMETaJuIoB (rpadura M anmasza), CJIOKHBIX BEIIECTB
(xopuaa HaTpusi), UCCIEIOBAaHUE 3aBUCUMOCTH CKOPOCTH XMMHUYECKOH peakiuu
OT BO3JIEUCTBHS PA3IUYHBIX (HAKTOPOB, HCCIEIOBAHUE AIIEKTPOIMPOBOIHOCTH
pacTBOpPOB BEILECTB, MpOLECCAa [UCCOLMALUMU KHUCJIOT, IIEJIOYEH U COJe
(BO3MOXHO  MCIOJB30BAHME BHUJEO MATEPHUANIOB), MPOBEIECHUE  OIBITOB,
WUTIOCTPUPYIOIIUX ~ MPU3HAKU  TMPOTEKAHUS  peakuuii  HMOHHOTO  OOMeHa
(oOpazoBaHme oOcajka, BBIJCICHHE Ta3a, oO0pa3oBaHWE BObI), OIBITOB,
WUIIOCTPUPYIOIIUX  MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX  pEaKUUi
(ropeHue, peakiuu pas3lioKeHHs, COCIMHEHHUS), pacro3HaBaHUE HEOPTaHWYECKUX
BEIIECTB C TIOMOIIBID KayeCTBEHHBIX pEaklUMil HAa HWOHBI, pEUICHUE
AKCHEPUMEHTAIBHBIX 3a/1a4.

HeMeTaanbiunxcoe1mHeHUsI

OO6mast xapakTepucTuka TaloreHoB. (OCOOEHHOCTHM CTPOCHUS aTOMOB,
XapaKTepHble CTerneHu oKucieHus. CTpoeHne W (PU3MYECKHE CBOWMCTBA MPOCTHIX
BEIIECTB — TAJOT€HOB. XHMMHUYECKHE CBOMCTBA Ha MpPUMEPE  XJopa
(B3auMoOJ€ICTBUE € METAJJIaMHM, HEMETaUIaMH, IIeJo4aMu). XJIOPOBOAOPOI.
ConsHass KUCIIOTa, XMMHYECKHE CBOMCTBA, MOJyYeHHE, NpuUMeHeHue. JlelcTBue
XJIOpa M XJIOPOBOJAOPOJA HA OpPraHM3M 4eJoBeKa. BakHeWine XJIOpUIbl U UX
HaXO0X/CHHUE B IIPUPOJIE.

O6miast xapaktepuctuka aneMeHToB VIA-rpymnmbel. OcoOOEHHOCTH CTpOSHUS
aTOMOB, XapaKTepHble cTerneHu okucieHus. CTpoeHune W (PuU3NUECKHe CBONCTBA
MPOCTHIX BEIIECTB — KUCIOPOIa U CePhl. AJUIOTPOITHBIE MOIU(DUKAIINN KACIOPOIa
U cepbl. XUMHUYecKue cBOicTBa cepbl. CepoBOAOPOa, CTpoeHHE, (U3NYECKUE U
XUMHuUeckre cBorcTBa. OKCHIBI CEepbl KAaK MPEACTABUTEIN KHUCIOTHBIX OKCHJIOB.
CepHas kmciora, (QuU3HUeCKMe W XHMHYECKHE CBOWCTBAa (00mME Kak
MPEACTaBUTENS Kjacca KHUCJIOT W crnenuduyeckue). XUMUYECKHUE pPEeaKilud,
JeXalue B OCHOBE IPOMBIIIJIEHHOTO CIOC00a TMOJIYyYEHUs] CEPHOM KHUCIOTHI.
[Ipumenenune cepHor KUcIOThl. CoJIn CEPHOM KUCIOTBI, KAYECTBEHHAS PEaKUUs Ha



cynbdar-uoH. HaxoxaeHnue cepbl U €€ COEIUHEHUM B TPUPOJE. XUMHUUECKOE
3arpsi3HEHHE OKPY’KAIOIIeH CcpeAbl COENMHEHUSAMH cepbl (KUCIOTHBIE JOXKIH,
3arpsi3HEHHE BO3/1yXa U BOJOEMOB), CIIOCOOBI €r0 MPEI0TBPAILCHHUS.

OO6mast xapakrepucTuka 3yeMeHTOB VA-rpynnbl. OCOOEHHOCTH CTPOEHUs
aTOMOB, XapaKTEpHbIE CTENEHH OKHUCIECHHs. A30T, pacHpOCTpaHEHHE B MPUPOJE,
¢usznueckre U xuMHueckue coircTBa. KpyroBoporazora Bnpupoae.AMMHUAK, €ro
dbu3nUecKue U XUMHUUYECKHE CBOMCTBA, MoJlydeHue U nmpuMenenue. Coiii aMMOHUS,
nxPU3UYECKHe U XMMHUUECKUE CBOMCTBA, MpuMeHeHne. KauecTBeHHas peakius Ha
MOHBI aMMOHMS. A30THasg KHUCJIOTa, €€ TMoiyueHue, U3NUYECKue U XUMHUYECKHE
cBoiicTBa (0OIlIME Kak MpEeACTaBUTENS Kilacca KUCIOT M crenuduyueckue).
Hcnons3oBaHne HUTPATOB U COJIM aMMOHHMSI B KaueCTBE MHUHEPaIbHBIX
ynoopeHuil. XMMUYECKOE 3arpsi3HEHUE OKPYXKalolel cpe/ibl COeAMHEHUSIMU a30Ta
(KUCJIOTHBIE JOXAM, 3arps3HeHue Bo3Ayxa, NouBbl W BoaoéMOB). Ddocdop,
aloTponHeie Momudukanuu QGocdopa, puznyeckne M XMMUYECKHE CBOMCTBA.
Oxcuadocdhopa(V)ubochopHaskucinora,hpU3NIECKUEUXUMUIECKHUECBONCTBA,
nonyuenue. Mcnonb3zoBanue ¢pochaTtoB B KauecTBe MUHEPATIBHBIX YA0OPEHHUIA.

O6mas xapakrepuctuka annemMeHToB [VA-rpynmnbel. OCOOCHHOCTH CTPOCHHMS
aTOMOB,  XapaKTEepHble  CTENEHU  OKHUCJICHHUS.  YTJIepoA,  aJuIOTPOIHBIE
Moau(UKALMK, PACHPOCTPAaHEHHE B TMpupone, (HUIUYECKHE U XUMHUYECKHUE
cBoiicTBa. Ancop6uusi. KpyroBopor yriepoaa B npupoje. OKCuabl yriaepojaa, ux
dusznueckre 1 XUMHUYECKUE CBOMCTBA, IEHCTBUE HA KUBBIE OPTaHU3MBbL,IIOJTyYCHHUE
U MIpUMEHEHUE. DKOJIOTUUECKHe TPOoOJIeMbl, CBSI3aHHbIE ¢ OKcHaoM yrieposa (IV),
rUrnoTe3a TI00aTbHOTO MOTEIUICHHUs KIUMara, MapHUKOBBIM 3¢ dexT. YronbHas
Kacinora U e€ conu, uX (U3MYECKMe M XUMUYECKHE CBOMCTBA, MOJyYeHUE U
npuMmeHeHne. KadecTBeHHass peakuusi Ha KapOoHar-uoHbl. Mcmonb3oBaHue
KapOOHATOB B OBITY, MEAUIIMHE, MPOMBIIIJIEHHOCTH U CEJTLCKOM XO35UCTBE.

[lepBoHauanbHbIC MOHATUS 00 OPraHUYECKUX BEIIECTBAX KAaK O COCTMHEHUSIX
yraepona (MeTaH, 3TaH, 3TUJIEH, alleTUJIEH,ATaHOJI, TJIMLIEPUH, YKCYCHasl KUCIIOTA).
[IpupogHbie HMCTOYHUKUA YTIIEBOJAOPOAOB (Yroib, NTPHUPOAHBIA Ta3, HEPTH),
MPOAYKTHI WX TepepaboTku (O€H3WH), UX POJb B OBITY W TMPOMBIIIICHHOCTH.
[TorsiTHe 0 OMONOTMYECKHN Ba)KHBIX BEIIECTBAX: KUpaX, OeNKax, yriieBojgax — H UX
polii B KM3HM 4YeJoBeKa. MarepuaibHOE €IUHCTBO OPraHUYeCcKUX U
HEOPraHUYECKUX COCAUHEHUM.

Kpemuuii, ero ¢usuueckue W XMMHYECKHE CBONCTBA, IOJNIyYEHUE U
npumeHenue. CoeqnHeHns: KpeMHus B pupoje. OO1ue mpeacTaBieHnus 000KCUIe
kpemHust (IV) u kpemHueBoil kucinore. CHIMKaThl, WX HCIOJIb30BaHUE B
OBITY,BIPOMBINIICHHOCTH. BaykHEHIIECTpOUTE I HBIEMATEPHAIIBI: KEPAMUKA,



CTEKJIO, LIEMEHT, OeToH, *kene300eToH. [IpobdreMbl 0e30mMacHOTr0 HMCMHOJIb30BaHUS
CTPOUTENBHBIX MATEPUATIOB B IOBCEIHEBHOM )KU3HM.

XumuueckuiaKcnepumenm:

M3yueHHUE 00pa3ll0B HEOPraHMYECKUX BEIIECTB, CBOMCTB COJITHOM KHUCIOTHI,
MPOBEJICHNE KAUECTBEHHBIX PEaKIMil Ha XJIOPUI-UOHBI U HAOIIOJCHUE MTPU3HAKOB
WX TPOTEKaHWs, OMNBITHI, OTpaxkaromue (U3NYECKHE U XUMHUUYECKHUE CBOICTBA
rajJjloreHOB M HUX COCJUHEHHM (BO3MOXKHO HCIIOIB30BaHUE BHUJACOMATEPHUAIIOB),
O3HAKOMJICHHE ¢ 0Opa3laMu XJOPUAOB (TajJOT€HHIOB), O3HAKOMIICHHE C
oOpazmamMmu  ceppl W €€  COCIMHEHHSMU  (BO3MOXHO  HCIIOJb30BaHUE
BUJIeOMAaTepraaoB), HaOIIOACHUE Mpollecca OOYIIIMBAHUS caxapa IoJ| JIeUCTBUEM
KOHIICHTPUPOBAHHOM CEPHOM  KHUCJIOTHI, M3Y4YCHUE XHMHUYECKHUX CBOWCTB
pa30aBIeHHONCEPHON KUCIOTHI, TPOBEJICHUE KAUYECTBEHHOW peakiuu Ha cyibdart-
MOH W HaOIOJIeHHE Mpu3Haka e€ MPOTEKaHMs, O3HAKOMJICHHE C (PU3MuecKuMu
cBoMicTBamMu a3oTa, ¢dochopa M HMX COETUHEHHH (BO3MOXKHO HCIOJIB30BAHUE
BUJIEOMATEepUajoB), oOpa3iaMu a30THBIX U (HOChHOPHBIX YIAOOpPEHUH, MOTyUYeHue,
coObupaHue, paclo3HaBaHWE W U3YYCHHWE CBOWCTB aMMHaka, IMPOBEJCHUE
KaueCTBEHHBIX PEaKIMii Ha MOH aMMOHUS U ¢GochaT-uOH U U3yUYCHHE MPU3HAKOB
UXIIPOTEKAHU S, B3aUMO/ICCTBUEKOHIIEHTPUPOBAHHOWA30THOMKUCITOTHICME IO
(BO3MOXHO HCIIOJIb30BaHUE BUJIEOMATEPHUAIIOB), U3y4YEeHUe Mozenen
KPUCTANTMYECKUX PEIIETOK anmasza, rpadura, QymiepeHa, O3HAKOMIICHHE C
IPOIIECCOM  aICOPOIIMKM  PAaCTBOPEHHBIX BEHIECTB AKTUBUPOBAHHBIM YIIEM U
YCTPOMCTBOM MPOTUBOTras3a, MojyuyeHue, coOMpaHue, paclo3HaBaHUE M H3yUEHUE
CBOMCTB YIJIEKHCIIOT'O ra3a, MPOBEJIEHNE KaueCTBEHHBIX peakluii Ha KapOoHAT U
CWIMKAT-UOHBl W H3YyYEHHE NPU3HAKOB MX [MPOTEKAHUS, O3HAKOMJIEHUE C
IPOIYKIHUEN CUIIMKATHON MPOMBIIUIEHHOCTH, PEIIEHUE SKCIIEPUMEHTAIIbHBIX3a/1a4
1o TeMe «BakHeulme HeMeTallyIbl U UX COCTUHEHUS.

MeTaanbiMuxcoeIMHEeHUSs

OO6mast XxapakTepUCTHKAa XUMHUYECKUX JIEMEHTOB — METAJIJIOB HA OCHOBaHUU
ux nojioxkeHus B llepmogmueckod cucreme XumMuyeckux diaemeHto . .
MenpneneeBa u cTpoeHus: aToMOB. CTpoeHHe MeTaioB. MeTamindeckas CBsI3b U
METAJUIMYECKasi ~ KpHUCTa/UIMYecKass  peme€Tka.  JJIEKTPOXUMHUYECKUH  psll
HarnpsbKeHU MetauioB. OU3nueckue U XMMHYECKUE CBOMCTBAa meTaioB. OOiue
crnocoObl TonyyeHus MeTauioB. [loHATHE O KOppO3WHM METAIJIOB, OCHOBHBIE
crocoObl 3aluThl UX OT Koppo3uu. CmnaBbl (CTallb, YYryH, AIOpPaTIOMHHUM,
OpoH32a) ¥ X MPUMEHEHNE B OBITY ¥ TIPOMBIIIICHHOCTH.

[Ilenounble MeTabl: moJjioxkeHue B [lepruoanyeckoil cucreMe XUMHUYECKHX
snemeHntoB JI. M. MenaeneeBa, CTpOCHHME MX aTOMOB, HaXxOXJICHUE B MPUPOJE.
Ou3nuecKuenXUMHIECKUEeCBOCTBA(HapuMepeHaTpusiukanus ). OKCuabiu



TUAPOKCHABI HATpus W Kanus. l[IpuMeHeHue IIeNOYHbIX METauIOB U HX
COCUHEHUN.

IllenoyHO3EMENBHBIE METAJUIBI MArHMM W KalbLIMKA: TMOJIOXKCHHE B
Ilepuonnueckon cucrteMe xumudeckux siaemeHToB [I. 1. Menneneesa, ctpoenue
MXaTOMOB,HaX0XAeHUE BIpUpoAc. PU3NUECKUEN XHUMUYECKUECBOMCTBAMArHUS U
Kaiblivs. Bakueiimue coequHeHUss Kaiblusg (OKCHI, THUIPOKCHUI, COJIH).
XKéctkocTh BOABI U CIIOCOOBI €€ YCTpaHEHHUSI.

AnoMuHUA:IONIO)KEeHUE BlleproanuecKorCUCTEME XUMUUYECKUXAIEMEHTOB
J. . MenneneeBa, CTpoeHUE aroMa, HaxoXAcHUE B Ipuponac. Pusnyeckue u
XUMUYECKHE CBOMCTBA alfOMUHMSI. AM(OTEpHbIE CBOWCTBA OKCUJA U THUAPOKCHUIA
ATIOMUHUAL.

Kenezo: nonoxenue B [lepuognyeckoil cucreme XMMUYECKUX 3J€MEHTOB /I,
N. MengeneeBa, CTpOEHHE aTOMa, HAXOXJEHUE B mpupoae. DU3MYECKUE U
XUMHu4eckruecBorcTBaxkene3a. Oxcuasl,rupokcuapiuconmkenesa(ll)mwkeneza (111),
UX COCTaB, CBOMCTBA U MOJyYEHHUE.

Xumuueckuiakcnepumenm:

O3HAaKOMJICHHE C oO0pa3llaMud METAJIOB M CIUIaBOB, WX (PU3HMUECKUMH
CBOWCTBAMH, H3yUYE€HUE  pE3yJbTATOB  KOPPO3UH  METAIIOB  (BO3MOKHO
UCIIOJIb30BaHUE BUJIEOMATEPHUATIOB), OCOOEHHOCTEH B3aMMOJEWUCTBHS OKCHIA
KaJdpllusi W HATpUsl C BOJOM (BO3MOXKHO HCIOJB30BaHHE BHIEOMATEPUAIIOB),
UCCIIEIOBAaHNE CBOMCTB KECTKOM BOJIBI, IIpOLECCa TOPEHUS XKeje3a B KUCIOPOJE
(BOBMOXHO  HCIIOJNB30BAaHHWE  BHUJIEOMATEpPUAIOB), IPU3HAKOB  IMPOTEKAHUS
Ka4E€CTBEHHBIXPEAKIIUHHANOHBI:Mar HH s, KaJIbLINsl,a TFOMUH UL, INHKA, )KEJe3a
(IT) u xene3a (I11), meau (II), HabmrogeHNE U ONMKMCaHUE MPOIIECCOB OKpaAIlTHBAHUS
IUITAaMEHW HMOHAMM HATpus, Kauusg ¢ Kaablus (BO3MOXXHO HCIOJIb30BAaHHE
BUJICOMATEPHUAJIOB), HCCIeoBaHEe aM(OTEPHBIX CBOMCTB THAPOKCHIA ATIOMUHUSA
U THIPOKCUJA IIMHKA, PELICHUE JKCIIEPUMEHTAJIbHbIX3a0aulo Teme «Baxueimmue
METAJUIBI U UX COCAUHEHUS.

XHUMHAHOKPY:KALIascpeaa

BemecTtBa m Marepualibl B OBCEHEBHOM KHW3HH YEJIOBEKa. be3omacHoe
MCIIOJIb30BAaHUE BEIIECTB U XUMHUYECKUX peaknuii B ObITy. [lepBas momoins npu
XUMHUYECKHX OKOrax U OTPABIICHUSX.

XUMHUYECKOE 3arpsA3HEHUE OKpYXkKawlied cpeabl (MpeaeiabHas OoMyCcTUMas
KOHIIeHTpanus Beulects, aanee — [1/IK). Ponp xuMuu B pelieHHH 3KOJIOTMYECKUX
mpooeM.

Xumuueckuiakcnepumenm:

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

Mexcnpeomemmnulecensu



Peanuzanmsi MEXNpeAMETHBIX CBSI3€H MPU M3YYCHWH XUMUU B 9 Kiacce
OCYILIECTBJISIETCSI 4Yepe3 HCMOJIb30BaHUE Kak OONIMX €CTeCTBEHHO-HAaYyYHBIX
MOHATHH, TaK W TOHATHUH, SBISIOMUXCS CUCTEMHBIMU IS OTACIBHBIX MPEIMETOB
€CTECTBEHHO--HAYYHOTO IHKIIA.

OOmme ecTeCTBEHHO-HAYUYHBIC IMOHSATHS: HAyYHBIH (DakT, ruUmoTe3a, 3aKoH,
TEOpHUs, aHadu3, CHHTE3, KiacCUPUKAIMs, TEPUOANIHOCTh, HAOIIOICHHE,
OKCIIEPUMEHT, MOJCIUPOBAHUE, HW3MEPEHHE, MOJICTb, SBICHUE, ITaPHUKOBBIN
3 PeKT, TeXHOJIOTUsI, MaTePUAIIbI.

dusnka: Marepus, aToMm, D3JCKTPOH, NPOTOH, HEHUTPOH, WOH, HYKIHI,
U30TOIBI, PAJAMOAKTHBHOCTh, MOJICKYJa, DJCKTPUYCCKUN 3apsj, TPOBOIHUKH,
MOJYNPOBOIHUKH, JTUDIEKTPUKH, (POTOIIEMEHT, BEIIECTBO, TENO, OOBEM,
arperaTHOeCOCTOSIHUEBEIIECTBA,ra3,  PacTBOP,pPACTBOPUMOCTb,KPUCTAIITMIECKAs
peméTka, CruiaBbl, (U3MYECKHE BEIMYUHBI, SIUHUIIBI H3MEPEHHUS, KOCMHYECKOE
IPOCTPAHCTBO, TUTAHETHI, 3BE31b1, COJHIIE.

buonorus: dortocuHTe3, nbIxaHue, Ouocdepa, I3KOCHUCTEMa, MHHEPAIbHBIC
yJI0OpEHHUSI, MUKPOAJIEMEHTBI, MaKPOAJICMEHTHI, ITUTATCIIbHBIC BEIICCTRA.

I'eorpadus: armocdepa, ruapocdepa, MUHEPAIIBI, TOPHBIC TTOPOIBI,IOJIC3HBIC
MCKOIIaeMbI€, TOIUTMBO, BOJTHBIC PECYPCHI.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA IIPOI'PAMMBLI 110
XUMHNHAN HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JINYHOCTHBIEPE3YJIbTATbBI

JInuHOCTHBIE pE3yibTaThl OCBOCHUSI MPOTPAaMMbl OCHOBHOTO OOIIEro
o0pa3oBaHus JOCTUralOTCAd B XOJ€ OOy4YeHHMs] XUMUU B €JAMHCTBE Y4eOHOH WU
BOCIUTATEIBHON NESATEIBHOCTH B COOTBETCTBUM C TPAAUIMOHHBIMU POCCUNUCKUMHU
COLMOKYJIbTYPHbIMU U JTyXOBHO-HPAaBCTBEHHBIMU IIEHHOCTSMHU, NPUHATHIMU B
oOllecTBe MpaBWJIaMM W HOPMAaMHU TIIOBEJCHUS M CIOCOOCTBYIOT Mpoleccam
CaMOITO3HAHMS, CAMOPA3BUTHS U COIIMATTU3AIIUN 00YUaIOIINXCS.

JInuHOCTHBIE  pE3yibTaThl  OTPAXKAOT  TOTOBHOCTh  OOydYaromuxcs
PYKOBOJICTBOBATbCSI CUCTEMOM  TMO3UTHUBHBIX I[EHHOCTHBIX OpHUEHTAllMN U
paciIpeHue OMbITa JESITEILHOCTH Ha €€ OCHOBE, B TOM UHCJIE B YACTHU:

1) naTpMOTHYECKOTOBOCITUTAHMS ;

IIEHHOCTHOTO OTHOIIEHUSI K OT€UYECTBEHHOMY KYJbTYPHOMY, UCTOPUUECKOMY
U HAy4yHOMY HACJICAWI0, MOHMMAaHWs 3HAYEHUS XUMHYECKOM HAayKu B IKU3HU
COBPEMEHHOI'0 OOIIECTBA, CIIOCOOHOCTH BIAJIETh JIOCTOBEPHOW HMH(pOpMALUE O
NEPEIOBbIX JOCTMXKEHUSAX U OTKPBITHUSX MHPOBOM M OTEYECTBEHHOW XHMMWH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUIX 00 YCTPOWCTBE MHpa U 00OIIECTBa;

2) rpaIaHCKOTOBOCTIMTAHUS:

NPEACTaBICHUS O COLMAJIbHBIX HOpPMax M NpaBUJaX MEXKINYHOCTHBIX
OTHOIICHUH B KOJUIEKTUBE, KOMMYHHUKATUBHONW KOMIIETEHTHOCTH B OOIIECTBEHHO
MOJIE3HOM,  Yy4eOHO-UCCIIEeIOBATEICKOM, TBOPYECKOM W JPYyrux  BHUIAX
JESTENBHOCTH, TOTOBHOCTH K Pa3HOOOpPa3HOM COBMECTHOW NEATENbHOCTH TPH
BBIMIOJTHEHUU Y4E€OHBIX, TO3HABATEIBHBIX 3aJlay, BBHINOJHEHUH XUMUYECKUX
HKCIIEPUMEHTOB, CO3aHUHN YYEOHBIXITPOEKTOB, CTPEMIICHUSI K B3aUMOTIOHUMAHUIO
M B3aUMOIIOMOINM B TIpoliecce JTOW y4ueOHOM NeATenbHOCTH, TOTOBHOCTH
OLICHUBAaThb CBOE TOBEJEHHWE M TMOCTYNKM CBOUX TOBApUILEH C MO3ULUHU
HPABCTBEHHBIX U IPABOBBIX HOPM C YUETOM OCO3HAHUS MOCJIEACTBHI OCTYIIKOB;

3) HeHHOCTUHAYYHOTOMO3HAHNS

MHPOBO33PEHUYECKUE NPEACTABICHUS O BEIIECTBE U XMMHYECKOW PEAKLIUH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO PAa3BUTUS HAYKH U COCTaBIISIIOLINE
OCHOBY JIJI1 TIOHUMAaHUSI CYIIHOCTH HAYYHOW KapTUHBI MHUpA, MPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSX pPAa3BUTHUS MPUPOABI, B3aUMOCBA3AX YEIOBEKA C
MNPUPOTHOM CPEION, O POJIM XMMHU B TO3HAHUHU 3TUX 3aKOHOMEPHOCTEM;

IIO3HABATEIIbHBIE MOTHBBI, HANPABJICHHBIE HA MOJYYEHUE HOBBIX 3HAHUM IO
XAUMHH, HEOOXOIUMBIC I OOBSICHEHUS HAOJIOMAeMBIX TPOIECCOB U SIBICHUH,
MO3HABATEIbHOM, MHGOPMAIMOHHON M YUTATEIbCKOW KYJIbTYphl, B TOM 4YHCIE
HaBBIKOBCAMOCTOSI TEIbHOUPAOOTHICYUYEOHBIMUTEKCTAMU, CTIPABOYHON



JUTEPATYpPOH, JTOCTYIMHBIMH TEXHUYECKHUMH CpPEJCTBAMU HH(POPMAIIMOHHBIX
TEXHOJIOTHH;

WHTEpPEC K OOYYCHHIO M TIO3HAHUWIO, JI0003HATEIHHOCTh, TOTOBHOCTH U
CIIOCOOHOCTh K  €caMOOOpa30BaHHMIO, MPOCKTHOW ©  HMCCIEIOBATEIHCKOM
JESATENBHOCTH, K OCO3HAHHOMY BBIOOPY HAIPaBICHHOCTH W YPOBHS OOYYCHHS B
JIATbHEUIIIEM;

4) popMHUPOBAHUSIKYJILTYPHI3IOPOBbSI:

OCO3HAHHWE IICHHOCTH JKWU3HHM, OTBETCTBEHHOI'O OTHOIICHUS K CBOEMY
3I0POBBIO, YCTAHOBKH Ha 3J0POBBIM 00pa3 »WU3HU, OCO3HAHUE TOCICIACTBUH U
HENPHUSITHE BPEAHBIX MPUBBIYCK (YIOTPEOJICHUS aKOTOJIsI, HAPKOTHKOB, KYPCHUS),
HEOOXOAUMOCTH COOJIFOAICHUSI TpaBWJI 0€30MacCHOCTH TIpU  OOpalleHuu ¢
XHMHYECKUMU BEIIECTBAMHU B OBITY U PEAIbHOMN KU3HU;

5) Tpy/10BOTOBOCTIATAHMSA:

MHTEPEC K MPAKTHYSCKOMY M3YUYEHHUIO Tpodeccrii U Tpyaa pa3IudHOro poja,
yBOXCHUEC K TPYAYy W pe3ysibTaTaM TPYAOBOW JEATCILHOCTH, B TOM YHCIIC Ha
OCHOBE TMPUMEHEHUS TMPEAMETHBIX 3HAHWW 110 XWMHH, OCO3HAHHBIA BBIOOP
WHAVUBUAYATLHON TPACKTOPHH MPOJIOKCHUS 00pa30oBaHus C YYETOM JIMUHOCTHBIX
UHTEPECOB U CIIOCOOHOCTH K XMMHH, OOIIECTBEHHBIX HHTEPECOB M MOTPEOHOCTEH,
yCIIeHON MpodeCcCHOHAIBHON NESITEIbHOCTH U Pa3BUTHUS HEOOXOAUMBIX YMEHUH,
TOTOBHOCTH aIalITUPOBATHCS B MPOPECCUOHAIBHOMN CPElIE;

6) 9KOJIOTrHYeCKOTOBOCTTUTAHUSI:

HKOJIOTHYECKH II€JeCO00pa3HOe OTHOIICHHE K NPHUPOAEC KaK HMCTOYHHUKY
KU3HU Ha 3emiie, OCHOBE €€ CYIIECTBOBAHMS, TOHUMAaHHUE LIEHHOCTH 3JJ0POBOTO U
Oe3omacHoro oOpasza JKM3HHU, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
¢u3nueckoMy U TICUXMUYECKOMY 370pPOBBIO, OCO3HAHHME IIEHHOCTH COOIIOICHUS
PaBMIIOE30IaCHOT ONIOBEICHUSATIPUPAOOTECBEIIECTBAMU,ATAKKEBCUTYALIUAX,
YIPOKAIOIIUX 3IOPOBBIO U JKU3HU JIIO/ICH;

CIIOCOOHOCTH TIPUMEHATH 3HAHUS, IMOJIy4aeMble MPU U3YYCHUH XUMUU, IS
peLIeHUs 3a/1a4, CBSA3aHHBIX C OKPYKAIOIIEW MPUPOJHON CPENOH, ISl MOBBILICHUS
YPOBHS  JKOJOTUYECKOMW KYyJIbTYpPBl, OCO3HaHUS TJOOATBHOTO  Xapakrepa
HKOJIOTHYECKUX TMPOOJEM W MyTeH WX pelieHUs MOCPEJCTBOM METOAOB XUMUH,
HKOJIOTUYECKOTO MBIIUICHUS, YMEHHUSI PYKOBOJACTBOBATHCS UM B IMO3HABATEIHHOM,
KOMMYHHUKAaTUBHOW U COLIMAJIBHON IIPAKTHKE.

METANPEIAMETHBIEPE3YJIBTATHI

B cocraBe wMerampeaMeTHBIX pPE3YNbTATOB BBIICISIOT 3HAYMMBIC IS
dbopMupOBaHUS MHUPOBO33PEHUS OOIIEHAYYHBIE MTOHATHUS (3aKOH, TCOPUS, TPUHITHII,
runore3a, (QakT, CUCTEMa, TPOIECC, OJKCIHEPUMEHT | JpYyroe.), KOTOpbIe
WCIIOJIB3YIOTCS B €CTECTBCHHO-HAYYHBIX YYEOHBIX MPEIMETaxX W MO3BOJISIIOT Ha
OCHOBE3HAaHUHHU3ITUXITIPEIMETOBPOPMUPOBATHIIPEICTABICHUEOIETIOCTHON



HAay4YHOW KapTUHE MUpa, U YHUBEPCAIbHbIC YUeOHbIC NeUCTBUA (ITO3HABATEIbHEIE,
KOMMYHUKATHBHBIC, PETyJIATHBHBIE), KOTOpblE 00€CHeunBarOT (POpMUpPOBaAHUE
TOTOBHOCTH K CaMOCTOSITEIbHOMY IUIAHHUPOBAaHUIO M OCYIIECTBICHHUIO Yy4eOHOM
TS TEIbHOCTH.

Ilo3naBaTe/ibHBIEYHUBEPCATbHbIEyYeOHbIEIeICTBUSA

ba3oBble JJornyecKkue NecTBUA:

YMEHHUS UCIOJIb30BaTh MPUEMBI JIOTUYECKOTO MBIIIJIEHUS TPU OCBOCHHUU
3HAHUU: PACKPBHIBATH CMBICI XMUMHUYECKHX TMOHSATUN (BBIACIATh UX XapaKTEPHbIC
NPU3HAKH, YCTAHABIWBATh B3aMMOCBS3b C JPYTHMMHU TOHSITHUSMH), HUCIOJIb30BATh
MOHSTHUS JJ1s1 O0OBSICHEHHS OTJEIbHBIX (DAKTOB U SIBICHUM, BEHIOUPATh OCHOBAHUS U
KpUTEPUU ISl KJIacCU(PUKAIMM XMMHYECKUX BEIIECTB U XUMHYECKUX DPEaKIHi,
yCTaHABJIMBATh MPUYMHHO-CIIEJICTBEHHBIE CBSI3M MEXIY OOBEKTaMH HW3y4YeHUS,
CTPOUTH JIOTUUECKHUE pacCyXAcHUs (MHAYKTUBHBIC, JAEAYKTUBHbBIC, TI0O aHAJIOTHH),
JieaTh BEIBOBI U 3aKIIFOUCHHUS;

yMEHUE TIPUMEHSITh B TIpollecCe TO3HAHMS TOHATUS (TIPEAMETHBIC W
MeTarnpeIMETHbIC), CAMBOJIMYECKHUE (3HAKOBBIE) MOJIETH, UCTIOJIb3yeMbIe B XHUMUH,
npeoOpa3oBbIBaTh MIUPOKO MPUMEHSIEMbIC B XUMUU MOJICIbHBIC TIPEACTABICHUS —
XUMUYECKUH 3HAK (CHUMBOJI DJIEMEHTa), XUMHYeckas ¢GopMmylia W ypaBHEHHUE
XUMHYECKOW peakiuy — MpU PEHIeHUH Y4eOHO-TI03HABATENIbHBIX 3a/1a4, C YUYETOM
ATUX MOJEIBHBIX MPEICTABICHUIN BBIABIATH M XapaKTepU30BaTh CYIIECTBEHHbIE
NPU3HAKUA U3YYaeMbIX OOBEKTOB — XMMUYECKUX BEIIECTB U XUMHYECKUX PEaKInH,
BBISIBJISITh  OOIIME  3aKOHOMEPHOCTH, MPHUYUHHO-CJIEICTBEHHBbIE CBS3M U
IPOTUBOPEUYHUS B U3YUAEMBIX IIpOLIECCaX U SIBICHUAX.

Ba3zoBniencciienoBaTeILCKHEe1eHCTBYA .

YMEHHUE MCIOJIb30BAaTh IOCTABJICHHBIE BOIPOCHI B Kauye€CTBE WHCTPYMEHTA
MO3HAHUS, & TAK)KE B KAYECTBE OCHOBBI JIJIs1 (DOPMUPOBAHUS TUIIOTE3HI TOTPOBEPKE
PaBUJIILHOCTU BBICKA3bIBAEMBIX CYXKIEHUN;

NpUOOpETeHHE ONbITa MO IJIAHUPOBAHHUIO, OpPraHU3allUU W TIPOBEJICHUIO
VYCHHUYECKHX OJKCIEPUMEHTOB, YyMEHHE HaOmomaTh 3a XOJAOM IIpoliecca,
CaMOCTOSITEIILHO MPOTHO3UPOBATH €ro Pe3yJbTatr, (OPMYIHPOBATH 00OOIIECHUS U
BBIBOJIbI 110 PE3yJibTaTaM MPOBEAEHHOTO ONBITA, UCCIEIOBAHMS, COCTABISITh OTYET
0 MpojenaHHol padorte.

Paboracundopmanueii:

yMEHHE BBIOMpaTh, AHAIM3UPOBATH W WHTEPIPETUPOBATH HH(POPMAIIHIO
Pa3IUYHBIX BUJOB U (POPM MIPEACTABICHUS, MOJYyYaeMyl0 U3 Pa3HbIX UCTOYHHKOB
(Hay4HO-TIONYJISIpHAsT ~ JIUTEpaTypa XHUMHUYECKOIO COJIEpXKaHHUS, CIPaBOYHbIC
nmocoOusi, pecypcel MHTepHETa), KPUTHYECKH OICHUBATh MPOTHBOPECUUBYIO H
HEJIOCTOBEPHYIO HH(OpMAIIHIO;



YMEHHE MPHUMEHSITh PA3IMYHbIE METOJbI M 3alpOChl MPU MOUCKE U OTOOpE
uH(pOpMAIMM U COOTBETCTBYIOUIMX JaHHBIX, HEOOXOAMMBIX JJIsi BBIIOJIHEHUS
y4eOHBIX U MO3HABATEIbHBIX 3a7a4 ONPEEIEHHOr0 TUIA, TPUOOPETEHHUE ONBITA B
00JaCTH  MCHOJB30BAHMUS  MH(POPMALMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHUH,
OBJIaJICHUEKYJIbTYPOHaKTUBHOTOMCIIOIb30BaHUSA PA3TMUHBIXTIOUCKOBBIXCUCTEM,
CaMOCTOSITEJILHO BBIOMPATH ONTUMANIbHYIO (DOpMY IpencTaBieHus WHpOpMauu u
WUTIOCTPUPOBATh pEIIaeMble 3aJaydl HECIOKHBIMU CXeMaMHU, JuarpaMMamH,
OpyruMH popMaMu rpauKu U UX KOMOMHAIUSMU;

yMEHHE HCHOJb30BaTh M aHAJIU3UPOBATh B Mpouecce yuyeOHOM W
UCCJIeI0BATEIbCKON JESITENIbHOCTH MH(OPMALUIO O BIMSHUM IMPOMBIILIEHHOCTH,
CEJIbCKOTO XO34MCTBA M TPAHCIOPTAa HA COCTOSHUE OKPY’KAIOIIEH MPUPOIHOU
Cpelbl.

KommyHukaTHBHBIEyHMBepcalbHbley4yeOHble1eiiCTBHA:

YMEHHsS 3aJaBaTh BOIpPOCHl (B Xoje aAuanora u (WiIM) JUCKYCCHUHU) TIO
CYLIECTBY  OOCyXJaeMod  TeMbl, (OpMyIHpOBaTH CBOM  IPEAJIOKECHUS
OTHOCHUTEJIHLHO BBITIOJIHEHUSI MPEJIOKEHHOM 3a/1a4H;

YMEHHUS  TMPEJCTaBIATh  TOJYYEHHbIE  pe3yJbTaThl  IMO3HABATEIBHOU
NESTENbHOCTH B YCTHBIX UM TNHCBMEHHBIX TEKCTax; JejaTh MPE3CHTAINIO
PE3YJIbTATOB BBIMOJHEHUS XUMHUYECKOI0 HKCIepuMeHTa (1abopaToOpHOrO ONBITA,
1ab0opaTOpHOM pabOTHI O UCCIEAOBAHUIO CBOMCTB BEIIECTB, YUEOHOTO IPOEKTA);

yMEHHUS y4eOHOTrO COTPYJAHHMYECTBA CO CBEPCTHUKAMU B COBMECTHOU
NO3HABATEJILHOM WU MCCJIEAOBATENbCKOW  JIESITENBHOCTH  NpPU  PEUICHUU
BO3HUKAIONINX MpOOJieM Ha OCHOBE Y4E€Ta OOIIMX HHTEPECOB M COTJIACOBAHMS
no3uiui (00CyXIeHus, 0OMEH MHEHHUSMH, «MO3TOBBIE IITYPMBI», KOOPIAUHAIIUS
COBMECTHBIX JECHCTBHI, OINpENEICHUE KPUTEPUEB MO OLEHKE KadyecTBa
BBITIOJTHEHHOM paboTHI U ApyTHE).

PeryasiTuBHbIeyHUBepCcaIbHbleyYeOHbIe1eHCTBHA:

YMEHUE CaMOCTOSITENIHO ONPENENATh LENN AEATEIbHOCTH, IJIAHUPOBATb,
OCYILIECTBIISATh, KOHTPOJIUPOBATh U NPU HEOOXOIUMOCTH KOPPEKTUPOBATH CBOIO
JeSITENBHOCTD, BEIOMpATh Hanbosee d3(HPEeKTUBHBIE CITOCOOBI PEIICHUST YUeOHBIX U
IIO3HABATEIBHBIX 3a/ad4, CaMOCTOATEIBHO COCTaBIIATh WM KOPPEKTUPOBATH
MPEJIOKEHHBIA QITOPUTM  JEWCTBUU MPU BBINOJHEHUU 33JaHUM C YYETOM
MOJTyYEHHUs] HOBBIX 3HAHUN 00 M3y4yaeMbIX OOBEKTaX — BEIIECTBAX M PEAKIMSX,
OLICHMBAaTh COOTBETCTBUE IIOJIyYEHHOI'O pe3yJibTaTa 3asBJICHHON LEIH, YMEHHE
MCITI0JIB30BaTh U aHAIIM3UPOBATH KOHTEKCTHI, IPEJIAraeMble B YCIOBUH 3aJaHUM.

HNPEAMETHBIEPE3YJIBTATDBI

B cocraBe mnpeaMETHBIX PE3YNbTATOB IO OCBOEHHUIO 0053aTEIBHOrO
COJIepKaHMsI, YCTAaHOBJIEHHOTO JaHHOM (QeaepaibHON pabouelt mporpamMmoi,
BBIJICJIAIOT:0OCBOCHHBICOO yHaOIUMUCSIHAY YHbIE3HAHUS, yMEHUSIU CITOCOOBI



NedcTBUM, crneuuduyeckue s NOpeaMeTHor obnactu «XuMHUsS», BUIBI
NEATENBHOCTA IO  MOJIYYEHHIO HOBOTO  3HAHUA, €ro MHTEpIpETaluH,
peoOpa3oBaHUIO U MPUMEHEHUIO B PA3JIMUHBIX YUEOHBIX U HOBBIX CUTYAIIUSX.

K xoniryoOyuenust B 8 kiacce npeaMeTHbie pe3ybTaThl HA 0A30BOM YpOBHE

JOJDKHBI OTpaXkaTh CHOPMUPOBAHHOCTD Y O0YUaIOIMIUXCS YMEHUM:

e PACKpBIBATh CMBICI OCHOBHBIX XHMHUYECKHUX MOHSATHUI: aTOM, MOJIEKYIa,
XUMHUYECKHI 3JIEMEHT, MPOCTOE BEIIECTBO, CIIOXKHOE BEHIECTBO, CMECH
(omHOpPOHASE U HEOHOPO/AHAS ), BAJIEHTHOCTh, OTHOCUTEIbHAS aTOMHAS U
MOJIEKYJIIpHAasi Macca, KOJHWYECTBO BEIECTBA, MOJb, MOJSpHAs Macca,
MaccoBasi OJIsl XUMUYECKOTO JIEMEHTA B COCAMHEHUHU, MOJIAPHBIA 00BEM,
OKCHJI, KHUCJIOTa, OCHOBAHHE, COJIb, JIEKTPOOTPULIATEIBHOCTh, CTEIEHBb
OKHCJICHUS, XUMHYECKas PEaKIus, KiIacCUPUKAIUS PEaKIuil: peakiuu
COCIMHECHUS, PEaKIUU PA3JIOKECHUS, PEAKIHMH 3aMEIICHUsl, PEaKInu
oOMeHa, HK30- U SHJIOTEPMUUECKHE PEAKIINH, TEII0BOU A (EKT peakiium,
SIPO aToMa, dJIEKTPOHHBIN CJIOM aToMa, aTOMHasi OpouTalb, paauycaToma,
XUMUYECKAsl CBSA3b, MOJISIPHAS M HEMOJISIpHAs KOBAJICHTHAsI CBSI3b, MOHHAs
CBSI3b, MOH, KAaTHMOH, AaHWUOH, pacTBOP, MaccoBas JIOJi1 BEUIESCTBA
(poIeHTHAsI KOHIICHTPAIIHs) B PACTBOPE;

e WUIIOCTPUPOBATH B3aUMOCBS3b OCHOBHBIX XHUMHUYECKUX TMOHATHH H
NPUMEHATH 3TH NOHITHUS MPYU ONMCAHUH BEUIECTB U UX NIPEBPALICHUN;

e HCIIOJIb30BaTh XUMHUYECKYIO CHUMBOJIMKY JUIS COCTaBIIeHUS (OpMYI
BEILECTB U YPABHEHUN XUMUYECKUX PEAKIIUIA;

e ONpENENSATh BAJICHTHOCTh ATOMOB 3JIEMEHTOB B OMHAPHBIX COCTUHEHUSX,
CTeNEHb  OKHUCJEHHUS  DJEMEHTOB B  OWHAapHBIX  COCAMHECHHSX,
NPUHAJIE)KHOCTh BEUIECTB K ONPEACIEHHOMY KJIacCy COEIMHEHUN [0
dbopMynaMm, BHI XHUMHYECKOM CBs3U (KOBaJeHTHass W HOHHAasi) B
HEOPraHMYECKUX COCTMHEHUSX;

e packpeiBaTh cMmbica Ilepumogmueckoro 3akona JI. WM. Menneneesa:
JEMOHCTPUPOBATh IMOHMMAHHE IEPUOAUYECKON 3aBUCHUMOCTH CBOMCTB
XUMHUUYECKHX 3JIEMEHTOB OT MX IOJO0XKeHUsl B Ilepuoanueckon cucreme,
3aKOHOB COXPAaHEHMSI MAacChl BEIIECTB, ITOCTOSHCTBA COCTaBa, aTOMHO--
MOJIEKYJISIPHOTO YU€HHsI, 3aKOHa ABOTaIpO;

e ONHUCHIBATH M XapakTepu3oBaTh TaOnmuHyto (opmy Ilepuogndeckoit
CHCTEMBl XMMHMYECKUX DJJIEMEHTOB: pa3JN4aTh MOHATHS  «TJIABHAS
noarpymnmna (A-rpynmna)» u «mobounas nmoarpynna (b-rpymma)y», maneie u
OomNbIIME TEPHOJBI, COOTHOCHTH OOO3HAYEHUS, KOTOPHIE HMEIOTCS B
tabmune «llepuogumyeckas cucrema XuMHYecKux djaemernToB J[. .
MenzaeneeBa»CuUnCI0BBIMAXapAKTEPUCTUKAMUACTPOCHUSATOMOB



XUMHYECKUX 3JIEMEHTOB (COCTaB M 3apsij s7pa, 00IIee YUCIO IEKTPOHOB
U pacrnpeereHre uxX no 3JeKTPOHHBIM CII0SIM);

KJIACCU(HUIMPOBATh XUMUYECKHE DJIEMEHTBHI, HEOPraHUYECKUE BEIECTBA,
XUMHYECKUE peaKkUuuu (MO YHCIYy U COCTAaBY YYaCTBYIOIIHMX B pPEaKUUU
BELIECTB, MO TEIIOBOMY 3D (DEKTY);

XapaKTepu3oBaTh (OMHUCHIBATh) OOIIME XUMUYECKHE CBOMCTBA BEIIECTB
Pa3JIMYHBIX KJIACCOB, MOATBEPKIAsl OMUCAHUE TPUMEPAMU MOJIEKYJISIPHBIX
YPaBHEHUN COOTBETCTBYIOIUX XUMUYECKUX PEAKIUN;

IPOTHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX Kauy€CTBEHHOTO
COCTaBa, BO3MOXHOCTH IMPOTEKAHUS XUMHUYECKUMX IPEBPALCHUA B
Pa3JINYHBIX YCIOBUAX;

BBIYHCIISITh OTHOCUTEIBHYIO MOJIEKYJISIPHYIO U MOJIIPHYIO MacCCHIBEILIECTB,
MacCOBYIO JIOJIF0 XHMMUYECKOrOo 3JIEMEHTa N0 (OpMylie COEIUHEHUS,
MacCOBYIO JOJIF0 BEIIECTBA B pacTBOpE, MPOBOJUTH PACUYETHI IO
YPaBHEHUIO XUMUYECKOW pEeaKluu;

IPUMEHATh OCHOBHBIE ONEPALlMH MBICIIMTENBHON AEATEIbHOCTH — aHAJIU3H
CUHTE3, CpaBHEHHUE, O0000IIeHHe, CHCTeMaTH3aluio, KiIacCUPUKALUIO,
BBISIBICHUE MPUYMHHO--CJIEJACTBEHHBIX CBA3EH — JJI1 U3Y4YEHUS CBOMCTB
BEIIECTB W XHMHUYECKMX PpEAKLUM, €CTEeCTBEHHO-HAy4YHbIE METOMBbI
MO3HAHUS — HAOJIOIEHHE, W3MEpEHHEe, MOJCIHPOBAHUE, SKCIEPUMEHT
(peanbHBIN U MBICJICHHBIN);

cleioBaTh  NIpaBUJaM  MOJb30BaHUS  XUMHUYECKOM  mocynoll |
nabopaTopHbiM 00OpYJOBaHUEM, a TakXKe TMpaBUjiaM oOOpalieHus ¢
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKIUSMH IO BBIIOJHEHUIO
7a00paTOPHBIX XUMHYECKHUX OIBITOB IO TMOJYYCHHI0O U COOUPaHUIO
ra3oo0pa3HbIX BeIIeCTB (BOJAOpPOAA U KHUCIOPOJA), TMPUTOTOBICHUIO
pPacTBOPOB C OIPEAECIEHHON MACCOBOM J0JIEW PacTBOPEHHOTO BEIIECTBA,
IUIAaHUPOBaTh M MPOBOAUTH  XUMHUYECKHE  AKCHEPUMEHTHI IO
PAaCIIO3HABAHUIO PACTBOPOB LIEIOYEH M KUCIOT C IIOMOIIBIO HHIUKATOPOB
(makmyc, heHondTanenH, METUIIOPAHXK U IPyTHUE).

K xoniyoOydenus B 9 kjacce mpeIMeTHbIE PE3yIbTaThl HA 0230BOM YPOBHE
JIOJKHBI OTPaXKaTh CHOPMUPOBAHHOCTD Y OOYUAIOIINXCS YMEHUM:

PacKpbIBaTh CMBICI OCHOBHBIX XUMHUUYECKUX TMOHATUNA: XUMHUYECKUM
AJIEMEHT, aTOM, MOJIEKyJa, WOH, KaTHOH, aHHOH, IPOCTOE BEUIECTBO,
CJIOKHOE€ BEIIECTBO, BaJE€HTHOCTb, 3JEKTPOOTPUIATEIBHOCTh, CTEIECHBb
OKUCJICHHSI, XUMHYECKasi PeaKIlusi, XUMUIECKasi CBS3b, TEIUIOBON d(DdeKT
peakiuu, MOJb, MOJISIpHBIA  00BEM,  pacTBOp,  DJIEKTPOJIUTHI,
HERJIEKTPOJIUTHI, AJIEKTPOJIUTHYECKAs JUCCOLMALNS, pPEaKIUU HOHHOTO
oOMeHa,KaTaJIn3aTop,XMMHUECKOEpaBHOBECUE,00paTUMbIeH



HEOOpaTUMBbIE pEAKIMU, OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIC PEAKIIUU,
OKHUCJIUTENh,  BOCCTAHOBUTEIb, OKUCICHUE U  BOCCTAHOBJIEHHUE,
ajioTponus, aMm(pOTEepHOCTh, XMUMHUUECKasi CBSI3b (KOBAJICHTHAsi, MOHHAS,
METAJIMYECKasi), KpUCTAJUIMYECKass pemeTka, KOpPpOo3Usi METaJIoB,
CIJIaBbl, CKOPOCTh XHMMHYECKOW pEaKUHWH, MPEAeIbHO IOMyCTUMAasd
koHueHTpauus [1/IK BemecTsa;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XHMHWYECKHMX TOHATHUH U
MPUMEHSATH 3TH MOHITHUS NPU ONMUCAHUU BEIIECTB U UX MIPEBPAICHUI;
UCIIOJIB30BaTh XUMUYECKYI0 CHUMBOJHUKY JUISI COCTaBJICHUS (POopMys
BEILIECTB U YPABHEHUN XUMUUYECKUX PEAKIIHII;

ONPEACIATbBAIEHTHOCTEA CTENIEHBOKUCICHUS XHUMHUYECKUXIJIEMEHTOBB
COCMHEHUSAX PA3JIUYHOrO COCTaBa, MPUHAJIEKHOCTh BEUIECTB K
OTpEeNIeIEHHOMY KJIacCy COCIMHEHUH 1o (opMynam, BUJ XUMHUYECKOUH
cBs3 (KOBAJICHTHAs, WOHHAs, METAJUIMYECKas) B HEOPraHMYECKUX
COCIMHEHUAX, 3apsJ]l MOHA MO XUMHUYECKOU (opmylie, XapakTep Cpelbl B
BOJIHBIX PAacTBOpAaX HEOPraHWUYECKUX COCAMHEHUM, THUI KPUCTAIIUNYECKON
peLIETKN KOHKPETHOTO BEIECTBA;

packpbiBaTh cMbIci [lepuomnueckoro 3akona JI. M. Menneneea wu
JEMOHCTPUPOBATh €ro IOHMMAHHWE: OINHUCHIBATH MU XapaKTepuU30BaTh
Tabiuunyto Gopmy [lepuonnyueckoit cCUCTEMBbl XHUMHYECKHX 3JIEMEHTOB:
paznuyaTh TOHSATUS «rjaBHasg mnoArpymma (A-Tpynma)» U «1moboyHas
noarpynmna (b-rpynma)», Maneie u OoJbIIHE MEPUOJBI, COOTHOCHUTD
0o003HaueHusl, KOTOphIE HMEIOTCS B MEPUOJUYECKON Tabmuie, C
YUCJIOBBIMU XapaKTEPUCTUKAMH CTPOEHUSI aTOMOB XUMHUYECKHUXAJIEMEHTOB
(cocTaB u 3apsia sAnpa, 00IIee YUCIO JIEKTPOHOB U paclpeieIeHUEe X 1o
ANEKTPOHHBIM CII0SIM), OOBACHITH O0IIME 3aKOHOMEPHOCTH B M3MEHEHHUH
CBOMCTB 3JIEMEHTOB M HUX COCIMHEHUH B MpeJesax MallbIX NEPUOJIOB U
[JIABHBIX MOATPYIII ¢ YYETOM CTPOEHHS UX aTOMOB;

KJIacCU(UIIUPOBATH XUMUYECKUE DJIEMEHTHI, HEOPTaHMYECKUE BEIECTBA,
XUMUYECKHE peakluu (MO0 YUCIYy M COCTaBy Yy4YacTBYIOUIMX B PEAKIUU
BEIIECTB, MO TEIIOBOMY 3(h(EeKTy, M0 M3MEHEHHUIO CTETCHEW OKWCICHUS
XUMHUYECKHUX JIEMEHTOB);

XapaKTepu30BaTh (OMUCHIBATH) OOmME W crenuduueckrne XUMHYECKHE
CBOWMCTBA MPOCTBIX M CJIOXHBIX BEIIECTB, IOJATBEPKIAsA OMUCAHUE
npuMEpaMy MOJIEKYJISIPHBIX U HOHHBIX YPaBHEHUH COOTBETCTBYIOIIUX
XUMHUYECKUX PEaKIU;

COCTaBJISITh  YPABHEHHSI AJEKTPOJUTUYECKOM JHUCCOLMALMMU  KHUCIOT,
LIEJIOYEHN U COJIEH, TOJHBIE U COKPALIEHHBIE YPABHEHHS PEAKIIUIA HOHHOTO



oOMEHa, ypaBHCHHS pEaKIUH, MOATBEPKIAIOMNUX CYIIECTBOBAHUE
TCHETHYECKOU CBSI3U MEXKy BEIIECTBAMH PA3INIHBIX KJIACCOB;
pPacKphIBaTh CYIIHOCTh OKHUCIIHTEIBHO-BOCCTAHOBUTEIBHBIX PEAKITUN
MOCPEJICTBOM COCTABJICHHSI SJIEKTPOHHOTO OajlaHCca ATUX PEaKITUi;
IIPOTHO3UPOBATh CBOWCTBA BEIIECTB B 3aBUCHUMOCTH OT HMX CTpPOCHUS,
BO3MOXHOCTH TIPOTEKAHHWS XUMHUYCCKHUX TIPEBpPANICHUNH B Pa3IUYHBIX
YCIIOBUSX;

BBIYHCIISATh OTHOCUTEIIBHYIO MOJICKYJIIPHYIO M MOJISIPHYIO MacCBIBEIIIECTB,
MAacCOBYIO JOJIF0 XHMMHYECKOTO 3JIEMEHTa 1O (OpMyJie COCIUHCHUS,
MAacCOBYIO JIOJIF0O BEIIECTBA B PACTBOpPE, IMPOBOJIUTH pPacdEThl IO
YPaBHCHHIO XMMHYECKOUN pEaKIIvH;

coOJTI01aTh MpaBUJja MOJIb30BaHUS XUMHUECKOW TIOCY0H MIIa00paTOpHBIM
o0opyaoBaHMEM, a TaKXKe TpaBWiIa OOpalleHWsT C BEIIeCTBAMU B
COOTBETCTBHM C HWHCTPYKIHMSIMH TI0 BBIMOJHCHUIO JIaOOPAaTOPHBIX
XHMHYECKUX OIBITOB [0 TMOJIYyYECHUIO W COOMPAHHMIO Tra3000pa3HBIX
BEIECTB (aMMHUaKa M yIIIEKUCIIOTO rasa);

IIPOBOJAUTH PEAKIINH, TOATBEPIKIAIOIINE KAUYCCTBEHHBIN COCTaBPa3IMUIHbBIX
BEIICCTB: PACIO3HABATh ONBITHBIM MYTEM XJIOPUA-, OpOMHI-, WOIMI-,
kapOoHat-, docdar-, cunmkar-, cyiabdar-, THAPOKCHI-UOHBI, KATHOHBI
aMMOHHUSI U MOHBI M3YYEHHBIX METAJUIOB, MPUCYTCTBYIOUIUME B BOJHBIX
pacTBOpax HEOPraHMYECKUX BEIIECTB;

IPUMEHSITH OCHOBHBIE OTEpAIlMU MBICIUTEIILHON NeATeIbHOCTH — aHAIU3U
CUHTE3, CpaBHEHHE, 0000IIeHHe, CHCTeMAaTHU3alliio,  BBISABIICHUE
PUYUHHO-CIICICTBEHHBIX CBSI3€M — JJIS WM3Y4YEHUsI CBOWCTB BEIIECTB U
XUMHYECKUX PEaKIUi, eCTECTBEHHO-HAYYHbIE METOAbl TO3HAHUS —
HaOJII0IeHNe, M3MEpPEHUE, MOJICIUPOBAHUE, IKCIIEPUMEHT (pEeasbHbIN U
MBICJICHHBIN ).



TEMATHYECKOEIIJTAHUPOBAHHUE

8 KJIACC
KoaundecTBo yacoB
Ne HaunmeHoBaHMepa3ae/10BH DuiekTpoHHbIe(1IU(poBHIE)
KoHnTtpoabHbie IIpakTHuyeckue
n/m TeM MPOrpaMmbl Bceero o0pa3oBaTe/ibHbIEPeCypPChI
padoTbI padoThI
Paszgeual. IlepBoHavyanbHbIeXUMHYECKHETIOHSITUS
XuMusi—BakHasg00J1aCTh
11 €CTECTBO3HAHUSA U 5 5 bubnuotexal [OK
' MIPAKTHYECKONUIEATENBHOCTH https://m.edsoo.ru/7f41837c
YyeJIoBeKa
12 BemecTBanxummnueckue 15 1 bu6mmorexal [OK
' peaKIu https://m.edsoo.ru/7f41837¢c
Hroro mo pazneny 20
Pa3znen2.BaxHeimenpeacTaBUTETMHEOPraHMYeCKUXBEIECTB
21 Bosayx.Kucnopona.Ilonstue 06 5 bu6morexal [OK
' OKCHIAX https://m.edsoo0.ru/7f41837¢
Bopopoa.Ilonarueokucnorax bu6morexal [OK
2.2 8 1
H COJIIX https://m.edsoo.ru/7f41837¢
Bopna.PactBopsl.IlonsTreo6 bu6morexal [OK
2.3 5 1 1
OCHOBAHMSX https://m.edsoo.ru/7f41837¢
24 OCHOBHBIE KJIacChl 11 1 1 bubmnorexal [OK
' HEOPraHUYECKUXCOECTUHEHNUN https://m.edsoo.ru/7f41837c
Hroro no pazneny 30

Paznen3. IlepuoanueckuiizakonullepuoanyeckasacucreMmaxumudecknxiyieMeHToB/ .M. MenaeneeBa. CtpoeHuearoMmoB. XuMu4ecKast
cBsI3b. OKHCINTEIBHO-BOCCTAHOBUTEIbHbIE PeaKIIUN



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

[TepuonnueckuiizakOH!

31 [lepuoanueckascucrema 7 bubnuorexal |[OK
xuMuueckuxanementon/l. 1. https://m.edsoo.ru/7f41837c
Memnnene-eBa.CTpoeHuearoma
XUMHUYECKASCBI3b.

3.2 OKI/ICJ'II/Ie”:eJ'IaI)I:O- : 8 bubamorexallOK

https://m.edsoo.ru/7f41837¢
BOCCTAHOBHUTCIIbHBICPCAKIINN
bu6mmorexal [OK
Hroro no pasnerny 15 https://m.edsoI(;[.ru/7f418370
PesepBHOEBpEMS 3 BubnorexallOK
https://m.edsoo.ru/7f41837¢
OBIIEEKOJIMYECTBOYACOBIIO 68

I[TPOTPAMME



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

9KJIACC

KoumnuecTBo yacoB DJIEKTPOHHbIE
HaumeHoBaHuepasie0BUTEM uudposbie
Ne n/m P Konrpoabubie | IIpakruyeckue (1upp )
NMPOrpaMMbI Bcero o0pa3oBaTe/IbHbIE
padoTbI padoThI
pecypchbl
Paspenl.BemecTBOMXMMHYECKUEPEAKIMU
11 [ToBTOpEHue u yriyoienne 3HaHUN 5 1 bubnnorexal [OK
' OCHOBHBIXpa3/e0oBKypca8kiacca https://m.edsoo.ru/7f41a636
19 OCHOBHBIE3aKOHOMEPHOCTUXUMHUYECKUX 4 bubnnorexal [OK
' peaxIuit https://m.edsoo.ru/7f41a636
13 DIEKTPOIUTHIECKAS TUCCOI[UALH. 8 1 1 bubnnorexal [OK
' XUMHUYECKUEPEAKITUUBPACTBOPAX https://m.edsoo.ru/7f41a636
Hroro mo pazneny 17
Pa3znen2.HemeraibInMxcoeAUHEHHA
21 OO6mrasxapakTepuCTUKAaXUMHIECKUX 4 1 bubmuorexal [OK
' aneMeHToB VIIA-rpynmnsl. ['agorenst https://m.edsoo.ru/7f41a636
OO01asxapakTepuCTUKAXUMUYECKUX
2.2 BHC§CHTO];])3 VIAp-r nbl. Cepa u eé 6 bubmmorexallOK
' PyfisL. 6P https://m.edsoo.ru/7f41a636
COCJIMHEHUS
OO01asxapakTeprucTUKa XUMUYECKUX
2.3 aneMeHTOBV A-Tpymibl. A30T,pochopunx 7 1 bubmorexal [OK
' PYHHEL ’ P https://m.edso0o.ru/7f41a636
COEIMHEHUs
OO0masxapakTepruCTUKAXUMUYECKUX
2.4 SHGHI\-;GHTOI; IVAp-r nbl. YTIIepoa u 8 1 2 bubmoteral lOK
' B PYHTIBL post https://m.edso0.ru/7f41a636
KPEMHUH U UX COCTUHEHHUS
Hroro no pazneny 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.MeTasibINNXCOeAMHEHU S

. bubnuotexal [OK
31 Obmme croHCTBAMETAIOR 4 https://m.edsoo.ru/7f41a636
N bubnuotexal [OK
3.2 BaxxaenmmeMe TaIUIBIMUXCOEINHEHU S 16 https://m.edso00.ru/7f41a636
Wroro mo paznery 20
Pa3znend. Xumusinokpy:xammascpena
41 B CTBaMMAaTEPHAJILIBKU3HIYEIIOBEKA 3 bubmmorerallOK
' ete P . https://m.edsoo.ru/7f41a636
Hroro mo pazneny 3
PeseDBHOCEDEMS 3 bu6mmorexal [OK
PBHOCBD https://m.edso0o.ru/7f41a636
OBHIEEKOJIMYECTBOYACOBIIOITPOTPAMME 68



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

IHHOYPOYHOEIIJIAHUPOBAHHUE

8 KUIIACC
KoanuecTBo 4yacoB DJIeKTPOHHbIE
Ne Mara uu@ppoBbIe
Tema ypoka KourpouabHubie | IlpakTuyeckue
n/n Bcero u3ydyeHusi | oOpa3oBaTe/ibHbIE
padoThI padoTbl
pecypcbl

1 [Tpenmerxumun. PoJIbXUMUUBKU3HA 1 bu6mmorexal [OK
yenoBeka. Tena u BemecTna https://m.edsoo.ru/ff0d210c

2 [ToHsATHEOMETO TAXITO3HAHUSIBXUMHN 1 bubmorexal [OK

https://m.edsoo.ru/ff0d227e
[IpaxTnueckaspadboraNel «IIpaBuna

3 paboTHI B TaOOPATOPUH U TIPUEMBI 1 bubnnorexal [OK
oOpallieHus ¢ J1abopaTOPHBIM https://m.edsoo.ru/ff0d23dc
000pyIOBaHUEM»

4 UucteieBemecTBarcMmech. CIIocoObl 1 bubmnortexal [OK
pa3aeiieHust cMecei https://m.edsoo.ru/ff0d26ca
[IpakTrueckaspadoraNe 2

5 «Paznenenunecmeceii(Hanpumepe 1 bubmorexal [OK

8 N puMED https://m.edsoo.ru/ff0d28c8
OYHMCTKHU TIOBAPCHHOW COJIH)»
bubmunorexal [OK
6 A 1
TOMBIIMOICHYIH https://m.edsoo.ru/ff0d2a6¢c

7 XUMHUYECKHUE AIEMEHTbI. 3HAKH 1 bubnuorexal [OK
(CIMBOJIBI ) XUMHYECKUXDIIEMEHTOB https://m.edsoo.ru/ff0d2be8

8 [IpocThiencokHbIEBEIECTBA 1 bubmorexal [OK

P - https://m.edsoo.ru/ff0d2a6¢c

9 ATOMHO-MOJIEKYJIIPHOECYUEHUE 1 brbmiorexallOK

https://m.edsoo.ru/ff0d2d50



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

3aKOHIIOCTOSIHCTBACOCTABABEIIICCTB.

bubmuorexal [OK

10 X eckas ¢o a. BayentHoc
HIMIE A popiyx HHHOCTD https://m.edsoo.ru/ff0d2eae
ATOMOBXHMHYECKUXDJICMEHTOB
1 OTtHocuTenbHAast aTOMHasl Macca. bubnnorexal [OK
OTHocUTenbHASIMOJIEKYISIpHasiMacca https://m.edsoo.ru/ff0d323c
12 MaccoBasI0JIIXUMUYECKOTO bu6mmorexal [OK
3JIEMEHTA B COEUMHEHUH https://m.edsoo.ru/ff0d350c
13 KommaecTBoBemecTBa. MoJib. bu6morexal [OK
MonspHas macca https://m.edsoo.ru/ff0d5230
14 DOU3NIECKUENXUMUYECCKUCBIICHHUS. bu6morexal [OK
XHUMHUUEcKash peaKus https://m.edsoo.ru/ff0d37fa
15 [Ipu3HaKUUyCIOBUATIPOTEKAHUS bubnnorexal [OK
XUMHUYECKUX PEaKIni https://m.edsoo.ru/ff0d3al6
16 3aKOHCOXPaHEHUSIMACCHIBEILIECTB. bubmnotexal [OK
XUMHUYECKUE YPABHEHUS https://m.edsoo.ru/ff0d3b88
BrruncieHusAKoInYecTBa, MacChl
17 BEILECTBAIIOYPABHCHUIMXUMUYCCKHUX bubmmorexallOK
H . P https://m.edsoo.ru/ff0d5708
peakuuii
KnaccudukanusxumMuaecKuxpeakiui
18 (coemuHeHMs, pa3IoKEHUSI bubmoteral lOK
’ ’ https://m.edsoo.ru/ff0d3f34
3aMeIIeHus1,00MeHa)
M. B. JIoMOHOCOB — y4€HBIii-
19 sHIMKIIONeaucT.O000eHnen bubmmorexal lOK
H AHCT. Hlv https://m.edsoo.ru/ff0d40c4
CUCTEMaTH3aIus 3HAHUH
20 KontponsHaspabotaNelmoteme bubnuorexal [OK
«BelecTBanXMMUYECKUE PEAKLIUN) https://m.edsoo.ru/ff0d4290
21 Bo3nyx — cmecs razos. Cocras bubnuorexal [OK

Bo3ayxa.Kucnopog—onemeHTu

https://m.edsoo.ru/ff0d448e



https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d448e

npocroeselecTso.O30H

duznuecknenXUMHUUECKUECBOMCTBA

bu6mmorexal [OK

22
KHCIOPOA (PCAKLIHH OKHCIICHIL, https://m.edsoo.ru/ff0d4614
ropenue).[lonsiTneobokcuiax
CrocoOblI MOTYYCHHS KUCI0pOJia B
23 1abopato I/II/II/Iyl';I OMBIHIJ'ICHHI())C”IFII/I bubmorexal[OK
patop P ' https://m.edsoo.ru/ff0d497a
[Tpumenenne kuciopoaa
TemnoBoildpdexTxumuyeckoit
24 peaKIu, TIOHIATHE O bu6mmorexal [OK
TEPMOXUMHUYECKOMYPABHEHUH, IK30-1 https://m.edsoo.ru/ff0d4790
SHI0TEPMHUCCKUXPEAKITNIX
TommBo(HepTh, yroJbUMETaH).
25 3ar ﬂsHeEmj];oz yra CHOCO6I>I)CFO bubnnorexallOK
p A, https://m.edsoo.ru/ff0d4c4a
MPEeAOTBPAIICHHUS
[IpakTuueckaspadoralNe 3moreme
26 «[Tony4ueHrEenCOONPAHUCKUCIIOPOIa bubmmorexallOK
e Up poAd, https://m.edsoo.ru/ff0d4ae2
H3y4YEHHUE €ro CBOMCTBY
7 Boaopon — sneMeHT u mpocToe bubnunorexal [OK
BeniecTBo. Haxox aeHueBnpupoie https://m.edsoo.ru/ff0d4dd0
28 DU3NYECKUENXUMHUYECKUECBONCTBA bubmunorexal [OK
Bojiopoja. [Ipumenenue Bogopoaa https://m.edsoo.ru/ff0d4dd0
bubnuorexal [OK
29 I1
OIUITHEORICTOTaXTCOIX https://m.edsoo.ru/ff0d50d2
30 CriocoOBIMOTy4eHUSBOIOPOIaB bubnunorexal [OK
nabopatopuu https://m.edsoo.ru/ff0d4dd0
[IpakTuyeckaspadoralNe 4noreme
bu6mmorexal [OK
31 «[TomyuennencoOupanueBo10poa,

HU3YUCHHUC CTO CBOMCTBY

https://m.edsoo.ru/ff0d4f42



https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4f42

MonspHbliio0bEMrazoB.3akoH ABOraipo

bubmuorexal [OK

32
https://m.edsoo.ru/ff0d542e
BrrunciieHns00néMa, KOIMYeCcTBa
33 BeEIlleCTBarasa 1o erou3BeCTHOM bubmnoreral [OK
.. Y https://m.edsoo.ru/ff0d55a0
KOJIMYECTBYBEIECTBANITHOOBEMY
BrrunciaeHns1005MOBIa30BII0
34 aBHEHHUIOPEAKIIMMHA0CHOBE3aKOHA bubmoreral [OK
P . P o https://m.edsoo.ru/ff0d5708
00BEMHBIX OTHOIIIEHHUI I'a30B
35 DOU3NIECKUEUXUMHUYECKUECBONCTRA bu6mmorexal [OK
BOJIBI https://m.edsoo.ru/ff0d587a
CocraBocHoBanuii.[lousTeo6 bubnunotexal [OK
36
MHJHUKATOPax https://m.edsoo.ru/ff0d59e2
BopakakpactBoputens. HacbieHHbie
37 HMHEHACKIIIEHHBIEPACTBOPEL. MaccoBast bubmnoreral [OK
P PPl https://m.edsoo.ru/ff0d5b40
JI0JISI BEIIECTBA B PACTBOPE
[IpakTuueckaspadoraNe Smoteme
38 «ITpuroToBieHNEpPacCTBOPOBC bubnnorexal [OK
onpeaeIEHHONMAacCOBOMI0ICH https://m.edsoo.ru/ff0d5eba
pPacTBOPEHHOTO BEIIECTBA»
39 KonTtponsnaspaboraNe2noteme bubnnorexal [OK
«Kucnopoa.Bonopo.Bora» https://m.edsoo.ru/ff0d6342
40 OKcHIbI:cOCTaB,KJIacCU(PUKaIIUS, bu6mmorexal [OK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
Ilonyyenne u XuMu4deckue CBOMCTBA
41 KI/ICJ'I}:ITHLIX OCHOBHBIXHaM(OTEPHBIX bubmorexal lOK
’ p https://m.edsoo.ru/ff0d664e
OKCHJIOB
42 OcHoBaH#MsI:cOCTaB,KIIaCCH(PHUKAIHS, bubnmnorexal [OK

HOMCHKJIaTypa

https://m.edsoo.ru/ff0d67ca



https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d59e2
https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d5eba
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43 [TonyuyeHnenXxuMHIEeCKUeCcBONCTBA bubmuorexal [OK
OCHOBaHMH https://m.edsoo.ru/ff0d67ca
m Kucnotel:cocraB,kiiaccupukanus, bubnuotexal [OK
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2
45 [TonyyeHnen XMMNYECKUECBOMCTBA bubnnorexal [OK
KHCJIOT https://m.edsoo.ru/ff0dfee?
Conu (cpeaHne): HOMEHKIATypa,
46 cnocof(ib]fn()jn €)3HI/I$[ XI/IMI/IIICZII:I/IC bubmoreral 0K
y YHACHI, https://m.edsoo.ru/00ad9474
CBOJCTBa
[IpakTnueckaspaboraNe6.Pemenne
47 AKCIEPUMEHTABHBIX 337]a4 IO TEME bu6morexal [OK
«OCHOBHBIEKIACCHIHEOPraHUUECKUX https://m.edsoo.ru/00ad9b7c
COCTMHEHUI
48 I'eneTnueckasaCBA3bMEXAYKIACCAMHU bubnnorexal [OK
HEOPraHWYECKUX COCIMHEHUM https://m.edsoo.ru/00ad9a50
bu6morexal [OK
49 O000111eHNeENCUCTEMATH3ALUSI3HAHN I
m . https://m.edso0.ru/00ad9ch?2
KontponpHas padota Ne3 mo teme
50 "OCHOBHBIEKIACCBIHEOPraHUYECKUX bubmorexal lOK
o P https://m.edsoo.ru/00ad9ela
COEIMHEHUI
[TepBbie MOTBITKH KIacCUpUKAITIU
51 xuMuyeckuxaineMenToB. JloHsaTHED bubmorexallOK
’ https://m.edsoo.ru/00ad9ffa
IPYIIax CXOAHBIX SJIEMEHTOB
IlepnognueckuiizakoHU
PHOA bubmuorexal [OK
52 [lepunoanueckasicucTeMaxMMUYECKUX
https://m.edsoo.ru/00ada52¢c
anemenToB /. 1. Menneneepa
Bbubmmorexal [OK
53 [lepro b1, rpynIibL, IO ATPYIIIBI 1

https://m.edsoo.ru/00ada52¢c
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CrpoenneatomoB.CocTaBaTOMHBIX SIIEP.

bubmuorexal [OK

>4 N3otonsl https://m.edsoo.ru/00ada342
CtpoeHnue JIeKTPOHHBIX 000JI09eK
55 aTomoBasieMeHToBl leprouueckoit bubnmorexallOK
https://m.edsoo.ru/00adaébc
cucremsl J[.M1.MenneneeBa
XapakTepuCcTUKaXUMHUUECKOTO
56 3JIEMEHTANIOETOII0JIOKEHUIOB bubnnorexal [OK
[Tepnognueckoiicucreme/l. M. https://m.edsoo.ru/00ada824
MenneneeBa
3navenuel lepronueckoro3akoHa st
57 pa3BuTHA HayKu U npaktuku. 1. 1. bubnnorexal [OK
MeHnneneeB—y4€HbIN, 1e1aroru https://m.edsoo0.ru/00ada96e
rpaXJIaHUH
58 DIIEKTPOOTPUIIATETLHOCTHATOMOB bubnnorexal [OK
XUMUYECKUX HJIEMEHTOB https://m.edsoo.ru/00adaab8
bu6morexal [OK
> HonHasXHMIecKascass https://m.edsoo.ru/00adac34
60 KoBanenTtHasnoysipHassxuMuyecKas bubmuortexal [OK
CBSI3b https://m.edsoo.ru/00adaab8
61 KoBaneHntHasHenoasspHAIXUMUYECKAsI bubnnorexal [OK
CBSI3b https://m.edsoo.ru/00adaab9
bubnuorexal [OK
62 CTeneHboKICICHHs https://m.edsoo.ru/00adae28
63 OKUCIUTENBHO-BOCCTAHOBUTEIBHBIE bubmuorexal [OK
peaxkuuu https://m.edso0.ru/00adb076
64 OKuCIUTETNUBOCCTAHOBUTEIHN bubmorexal [OK
https://m.edsoo.ru/00adb076
65 KontponsHaspabotaNednoteme bubnuorexal [OK
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«Ctpoennearoma. XMMUYECKasiCBSI3b

https://m.edsoo0.ru/00adb486

66 PesepBHbIitypok.O000meHnen 1 bubmmorexal [OK
CHUCTEeMaTU3alUs 3HAHUI https://m.edsoo.ru/00adb33c
67 PesepBHbIitypok.O600meHnen 1 bubmmorexal [OK
CHUCTEeMaTH3alus 3HAHUI https://m.edsoo.ru/00ad9chb2
68 PesepBHblitypok.O00011eHNEN 1 bubnnorexal [OK
CHUCTEeMaTH3allns 3HAHUI https://m.edsoo.ru/ff0d61c6
OBIIEEKOJIMYECTBOYACOBIIO 68
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9KJIACC

KoanuecTBo yacoB DJIeKTPOHHbIE
Ne ara undposbie
Tema ypoka Konrpoabubie | Ilpakrnueckue o p
n/n Bcero u3ydyeHusi | oOpa3oBaTe/ibHbIE
padoTbI padoThI
pecypchbl
[IepnoanuecKknin3aKkoH.

1 [Iepnoanueckas cucrema 1 bubnnorexal [OK
xuMuueckuxsnementon/l. 1. https://m.edsoo.ru/00adb59e
MenneneeBa
3aKOHOMEPHOCTH B H3MEHECHUH

2 CBOMCTBXUMHYECKUXIIEMEHTOB 1 bubmorexal [OK

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

3 KnaccudukanusnnomeHkiaTypa 1 bubmnortexal [OK
HEOpPraHWYECKUX BEIIECTB https://m.edsoo.ru/00adb7e2

4 BunnixuMmu4eckoNCBSI3HUTHIIBI 1 bu6mmorexal [OK
KPUCTAJUIMYECKUX PEIIETOK https://m.edsoo.ru/00adbac6
KontponpHaspadboraNelmoreme

5 «[ToBTOpEHUE U YriyOJICHHE 3SHAHHIMA 1 1
OCHOBHBIXpa3AeN0oBKypca8Kiacca»

5 KnaccudukanusxuMuaeckux 1 bubnnorexal [OK
peaKIUUNOpa3TUNYHbIM ITPU3HAKAM https://m.edsoo.ru/00adbcb0
[ToHATHEOCKOPOCTUXUMUYECKOI

7 eaku. I JoHITHEOTOMOT € HHBIXU 1 Bubmorexal[OK
P ' https://m.edsoo.ru/00adbe9a
TeTEPOre€HHBIX PEAKIIHIX
[ToHATHEOXMMUYECKOMPABHOBECHUH.

p bu6mmorexal [OK

8 @DakTOpBl, BIUAIOLINE HA CKOPOCTh 1

XUMHUYECKOU PCaKIun U MOJIOKCHUC

https://m.edsoo.ru/00adc28¢c
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XHUMHUYCCKOT'O paBHOBCCUA

OKHUCIINTEIIHFHO-BOCCTAHOBUTCIILHEIC

bu6mmorexal [OK

9
peakuuu https://m.edsoo.ru/00adcade
Teopust 31eKTPOIUTHIECKONI
10 Hcfo na I/H/IpCHJILHLIeI/Icna(SI,Ie bubmnoreral [OK
o AT, https://m.edso0.ru/00adcd68
AIEKTPOJIUTHI
11 HonHpleypaBHEHUIPEAKIINIA bubnmorexallOK
M peakdl https://m.edsoo0.ru/00add448
XUMHYECKHECBOUCTBAKUCIIOT U
12 OCHOBAHHUI B CBETE IIpeACTaBICHUI bubmroreral [OK
pv https://m.edsoo.ru/00add5d8
003JIEKTPOTMTUYECKOU TN CCOITUAITIN
XHUMHYECKHECBOUCTBACOJIEHBCBETE
13 IpEeNCTaBIEHUN 00 bubnmorexallOK
pelt . https://m.edso0.ru/00add8b2
ANEKTPOJIUTUYECKOU TUCCOITAAITIT
14 [Touarreo ruapoansecoseit bubmoreral [OK
P https://m.edsoo.ru/00add9d4
15 O0001ICHIEeHCUCTEMATH3ALIHS bubmuortexal [OK
3HAHUI https://m.edsoo.ru/00addd12
[IpakTrueckaspadoralNe 1.
16 «PemenuesKcrepuMeHTaIbHBIX bubmnoreral lOK
P https://m.edsoo.ru/00addbfa
3a1auy
KonTtponsnaspaboraNe2noteme
17 «OIIEKTPOIUTHYECKASI TUCCOLINALIAI Bubmorexal[OK
p A 1AL https://m.edsoo.ru/00addecO
XUMUYECKUEPEaKIIMUBPACTBOPAX)
OO01assxapakTepUCTUKAraJIOT€HOB.
18 XHI:/[lqucllee CIIZOﬁCTBaHa apuMepe bubmorexal lOK
p p https://m.edsoo.ru/00addfe2
xJjiopa
19 Xnoposoiopoa. ConsiHasIKUCIIOTA, bu6nuorexal [OK



https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addec0
https://m.edsoo.ru/00addfe2

XUMUYECKUECBOMCTBA,TIOJyYEHHUE,

https://m.edsoo.ru/00adel104

MPUMEHEHUE
[IpaktuyeckaspadoralNe 2noreme

20 «IIonmydeHneconTHONKUCIOTHI bubmmorexallOK

. ’ https://m.edsoo.ru/00ade348
U3y4YeHUE €€ CBOMCTBY
Brruucnenus mo ypaBHeHUSIM
21 XHMHHCCKHXpeaK}I’II:/IfI,CCJ'II/IOJII/IHI/IS buonorexallOK
https://m.edsoo.ru/00ade488
peareHTOB JIaH B U30BITKE

29 OO6mrasxapakTeprucTUKadIEMEHTOB bubnuotexal [OK
VIA-rpymmsl https://m.edsoo.ru/00ade64a
AnnoTponHble MOAU(PHUKAIIUN CEPBHI.

23 Haxoxnenuecepbine€coeITMHEHUI B bu6mmorexal [OK
npupoje. XMMHUYECKHUE CBOMCTBA https://m.edsoo.ru/00ade64a
cepbl

24 CepoBo0pO, CTPOCHHE, bubnnorexal [OK
(hMBUIECKUENXMMUYCCKUECBOMCTBA https://m.edsoo.ru/00ade802
Oxkcuapicepsl. CepHasgKUCIOTA,

25 (U3HYECKUECHXUMHYCCKUECBOMCTRA, bubmmorexallOK
HpUMeHeHIe https://m.edsoo.ru/00adea28
XUMUYECKUEPEaAKIINHU,JICKALTUCB
OCHOBE MPOMBIILIIEHHOTO Croco6a

26 MOJY4YEHUS] CEPHOU KUCIIOTHI. bubnuorexal [OK
XUMHUYECKOE 3arpsi3HEHUE https://m.edsoo.ru/00adec8a
OKPYKaIOILENCPENBICOETMHEHUSAMU
cepbl

97 BrruncinernemaccoBoii o IMBBIX0 1A bu6mmorexal [OK
IIPOYKTa peaKkuu https://m.edsoo.ru/00adec8a

28 OOmasixapakTepUCTHKadIEMEHTOB bu6nuorexal [OK
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VA-rpynibl. A30T,pacipoCTpaHEHUE
B IIpHUpoJe, pu3ndecKue u
XUMUYECKUECBONCTBA

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

AMMHaK,eropu3nIeCKueH

bu6mmorexal [OK

29 XHMHAYECKHECBONCTBA, T0OJyYEHUEU
v https://m.edsoo.ru/00adf004
MIPUMEHEHHE
[IpakTnueckaspadoraNe 3noteme
30 «[TonyueHneaMMHaKka, i3y IeHHEETO bubmorexal 0K
i ath https://m.eds00.ru/00adf180
CBOWMCTB»

31 A3oTHasKuCI0Ta,e€PU3NUECKUEH bubnunorexal [OK
XUMHUYECKHE CBOWCTBA https://m.edsoo.ru/00adf306
Hcnosib30BaHMe HUTPATOB U COJICH
aMMOHMSIBKaYECTBEMUHEPATbHBIX

32 oOpenuil. Xumuueckoe bubnorexallOK
YAobp ’ . https://m.edsoo.ru/00adf518
3arpsi3HEHUE OKPYKalolIel cpeibl
COEIMHEHUSIMUA30Ta
®ochop. Okecup dpochopa (V) u

33 Cpocgo pHaSIKI/IC?I(;’b;a (%)I/IEI/I‘I(CCI)(I/IGI/I bubmmorexallOK

p 7 https://m.edsoo.ru/00adf68a
XUMHUYECKUE CBOMCTBA, MOJIyYeHUE
Hcnonws3oBanue docdaToB B

34 KaueCTBEMUHEPATIbHBIXYT0OPEHHUIA. bubnnorexal [OK
3arpsi3HEeHUE IPUPOJAHON Cpebl https://m.edsoo.ru/00adfc20
dhocharamu
Yrnepon, pacnpocTpaHeHUE B

35 npu Ez[e (§H3HECCKIECHXI/IMI/IHCCKI/IC bubmmorexal [OK

p P ’ https://m.edsoo.ru/00adfd9c
CBOIiCTBa
36 Oxcuaplyriaepoaa, uxpu3ndecKuen bubnmnorexal [OK

XHMHUYECKHE CBOMCTRA.

https://m.edsoo.ru/00adfebe
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DKosorndyeckue mpoOIeMsl,
cBs3aHHblecoKcuaomyriepoaa(lVv)

37 YroapHas KucIoTaneé coam bubmorexal|OK
https://m.edsoo.ru/00ae006¢c
[IpakTuyeckaspadboTaNedmoreme

38 "[lony4eHue yriekucioro rasa. bubnnorexal [OK
KauectBennasipeakiusina kapooHat- https://m.edsoo.ru/00ae027e
HOH"

[TepBoHauanbHBIEC TOHATHS 00
39 OPraHNYECKUXBEIECTBAXKAKO bubnmorexallOK
p https://m.edsoo.ru/00ae054e
COCTMHEHUAXYTIIEPOIa
40 Kpemuuii nero coequHeHust bubmnoreral [OK
P https://m.edso0.ru/00ae080a
[IpaktuueckaspadoraNe5.Pemenne

41 AKCIEPUMEHTAIBHBIX 337]a4 110 TEME bubnnorexal [OK
«BaxHenmeHeMeTalIbInuX https://m.edso0.ru/00ae0bf2
COCAMHCHUSDY
KontponpHaspadotaNe3moreme

. bu6morexal [OK
42 «BaxueineHeMeTaIbINUX
https://m.edso0.ru/00ae0el8
COCAMHCHUSD»
OO6mrasxapakTepuCTUKAaXUMHIECKUX
3JICMEHTOB — METaJLJIOB.

43 Metannuueckas CBsI3b U bubnuorexal [OK
METaJUIMYECKassKpUCTATUINYECKast https://m.edsoo.ru/00ae103e
pemérka. Pu3nyeckue CBOMCTBa
METaJIOB
XHMMHUYECKHECBONCTBAMETAIIOB.

. bubmuorexal [OK

44 DNEeKTPOXUMHUYECKUNPS

HaHpH)KCHI/Iﬁ METAJlJIOB

https://m.edso0.ru/00ae1156
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OOm1re cnocoObl MOTyYeHUs
MetauioB.CrnaBel. BeIyHCIEHUATIO

bu6mmorexal [OK

o YPABHCHIIM XHMITTECIAX pEaKiviiL, https://m.edsoo.ru/00ae1156
€CJIM OJIH U3 PEareHTOB COJICPIKHUT
MIpUMeCcH
46 [ToHsATHEOKOPPO3UNMETAIIIOB bubmorexal 0K
https://m.edsoo.ru/00ae1278
bu6morexal [OK
41 [enoumbremeTans! https://m.edsoo.ru/00ael4b2
48 OKCHABIUTUAPOKCHIBIHATPHUSH KaJIHs bu6morexal [OK
https://m.edsoo.ru/00ael4b2
49 [Ieno4yHO3EMENBHBIEMETAIIIIBI— bubnnorexal [OK
KaJIbIIMA U Maroui https://m.edsoo.ru/00ae15e8
50 Baxxnenmmecoe TMHEHUSIKATIBIIAS bubmoreral [OK
https://m.edsoo.ru/00ae15e8
51 O06001meHenCUCTEMATH3AIIHS
3HAHUHN
59 JKEcTKOCTHBO IBINCIIOCOOBICE bubmuortexal [OK
YCTpaHEHUS https://m.edsoo.ru/00ae1886
[IpakTuueckaspaboraNebmoTeme
N N bubnuorexal [OK
53 "YKEcTKOoCTh BOABI U METOIBI €6
\ https://m.edsoo.ru/00aelae8
yCTpaHEeHUs
54 ASTFOMUHH bubnuorexal [OK
https://m.edsoo.ru/00aelc64
55 AMdoTepHbIECBONCTBAOKCH1aN bubnuorexal [OK
TUAPOKCUIA https://m.edsoo.ru/00aelc64
56 Kerneso bubmuorexal [OK

https://m.edso0.ru/00ae1d86
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Oxcuabl, F’APOKCUABIMCOIIIIKETIE3a

bubmuorexal [OK

> (IDmxene3a(lll) https://m.edsoo.ru/00ae35e6
58 O06o00meHnencucTeMaTH3aHs
3HAHUI
[IpaktuyeckaspadboTaNe7.Pemenue
59 SKCIEPUMEHTAIBHBIX 337a4 10 TEME bubnuotexal [OK
«BaxHenmueMeTauIbInuX https://m.edsoo.ru/00ae3de8
COEIMHEHUS»
Brruucnenus mo ypaBHeHUSIM
XUMUYECKUXPEAKITUHN,eCITNOTMHI3
60 peareHToB JaH B U30BITKE WU bubnnorexal [OK
COIEPKUT IpUMecH. Beruncnenus https://m.edsoo.ru/00ae1750
MaccoBOM JJOJIU BBIX0/1a IPOAYKTa
peaxiuu
61 O6001meHnencucTeMaTH3aus
3HaHUI
KontponpHaspadotaNedmoreme
62 «BaxxnelmemeTaIbInux
COCIMHEHUS
63 Bemiectsa u marepuaisl B bubnnorexal [OK
HOBCEIHEBHOMKNU3HUYETIOBEKA https://m.edsoo.ru/00ae3f50
64 XHUMUYECKOE3arpsA3HEHUE bubnnorexal [OK
OKpYXarollen cpebl https://m.edsoo.ru/00ae4270
65 Ponp xumuu B periennn bubnuorexal [OK
AKOJIOTHUECKUXTTPOOIIEM https://m.edsoo.ru/00ae4270
66 PezepBHblitypok.O6001IeHIEN bubnuorexal [OK
cucTeMaTu3alys 3HaHuH https://m.edsoo0.ru/00ae0d0a
67 PezepBHblitypok.O6001IeHIEN bubnuorexal [OK
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cUCTeEMAaTU3alluI3HAaHUI

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

68 PezepBHblitypok.O600mIeHEH

CUCTEMAaTU3alus 3HAHNN

bu6mmorexal [OK
https://m.edso0.ru/00ad9ch?2

OBILIEEKOJIMYECTBOYACOBIIO
[TPOTPAMME
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YYEBHO-METOANYECKOEOBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIEYUYEBHBIEMATEPUAJIBIVIAYYEHUKA

METOANYECKHUEMATEPUAJIBIVIAYYUTEJIA

HA®POBBIEOBPA3ZOBATEJIBHBIEPECYPCBIMPECYPCBICETH

UHTEPHET
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