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HHOACHUTEJIBHASA 3ATINCKA

[Tporpamma 1o XMMHU Ha YpOBHE OCHOBHOT'O OOIIETO 00pa30BaHMsI COCTaBICHA HA OCHOBE
TpeOOBaHUI K pe3yabTaTaM OCBOEHHS OCHOBHOH 00pa3o0BaTelbHON NPOrpaMMbl OCHOBHOIO
obmiero o6pazoBanus, npeacraBieHHbx B @I'OC OO0, a Takke Ha OCHOBE (QenepaabHOR
pabouyeil mporpaMMsbl BOCIIUTaHUS M € y4ETOM KOHLEMNLMHU IpenojaBaHus y4eOHOro Impeamera
«Xumus» B 00pazoBarenbHbIX opranuzamnusix Poccuiickoit ®exepanuu.

[Tporpamma mo XuMuM Ja€T MpeACTaBICHHE O LeNsAX, oOmed crpareruu oOydeHus,
BOCIIUTAHUS W PAa3BUTUS OOYYaIOMIMXCS CpPEACTBAMH YUeOHOTO MpeIMeTa, YCTaHaBIMBAET
o0s13aTenbHOE MPEIMETHOE COJIEpIKAHUE, MIPEeJyCMaTpUBaeT paclpesielieHue ero 1o kjiaccam u
CTPYKTYpPUPOBAHUE I10 pa3jiejaM U TeMaM IporpamMmbl 110 XMMHUH, ONPEAEIAET KOJINUECTBEHHbIE
U KaueCTBEHHBIC XAPAaKTEPUCTHKH COIEP)KAHUSA, PEKOMEHIYEMYHI IIOCIEA0BaTEIbHOCTh
U3YyYCHHUS XUMHH C YYETOM MEXKIIPEIMETHBIX U BHYTPHUIPEIMETHBIX CBS3€H, JJOTHMKH y4eOHOTO
npoliecca, BO3pacTHbIX OCOOCHHOCTEH 00ydaromuxcs, OnpeAessieT BO3SMOKHOCTHU MpeIMeTa A
peanu3anuy TpeOOBaHUI K pe3ylbTaTaM OCBOCHHMS OCHOBHOW 00pa30BaTelbHOM MPOrpaMMbl Ha
YPOBHE OCHOBHOTI'O 00IIero 00pa3oBaHus, a TaKke TPpeOOBaHUMN K pe3ynbTaraM 00y4eHUs XUMHUU
Ha YpOBHE LeJell Hu3ydyeHus TMpeAMeTa U OCHOBHBIX BHAOB Y4eOHO-TIO3HABATEIbHON
JEeSITEIbHOCTH 00yYaroIerocs o OCBOCHUIO yUeOHOI0 CoJepKaHMUS.

3HaHUEe XUMUH CITY)KHUT OCHOBOM /7151 (JOPMHUPOBAHUS MUPOBO33PEHUS 00YJaIOLIETOCS, €ro
IPEACTaBICHUI O MAaTepHAILHOM €IMHCTBE MUPA, BAXKHYIO POJIb UTPAIOT (hOpMHUpYEMble XUMHUEH
IIPEJCTABICHUS O B3aUMOINPEBPAIIECHUAX SHEPTUU U 00 HBOJIIOLUHU BELIECTB B IPUPOJIE, O MYTAX
pewieHUss IOOANbHBIX MPOOJEM yCTOWYMBOIO pPAa3BUTHUS UEIOBEUECTBA — CBIPbEBOM,
HHEPreTUYECKON, MUIIEBON U 3KOJIOTUYECKON O€3011aCHOCTH, TPOOJIEM 3JpaBOOXPAHEHUS.

N3yuenne xumuu:

CHOCOOCTBYET pean3alui BO3MOKHOCTEH /ISl CaMOpa3BUTHS U (POPMHUPOBAHUS KYIIBTYPHI
JUYHOCTH, €€ o01el 1 PyHKIIMOHATBHONW I'PaMOTHOCTH;

BHOCHT BKJIaJ B ()OPMHPOBAHUE MBIIUICHUS U TBOPYECKHX CIIOCOOHOCTEH 00yJarommxcs,
HaBBIKOB ~ UX  CaMOCTOATEJIBHOM  y4eOHOW  AEATeNbHOCTH,  SKCIEPUMEHTANbHBIX U
UCCJIEJIOBATENIbCKUX YMEHUH, HEOOXOIMMBIX KakK B IIOBCEIHEBHOM JKHM3HM, Tak U B
npodecCUOHATBHON AEATEIbHOCTH;

3HAKOMHUT CO CHEIU(UKON HAaydHOTO MBIIUIEHUS, 3aKJIaJbIBAE€T OCHOBBI I€JIOCTHOTO
B3[VIS/1a HAa €AMHCTBO MPHUPOBI U YEJIOBEKA, SBJISIETCS OTBETCTBEHHBIM 3TAllOM B ()OPMHUPOBAHUH
€CTECTBEHHO-HAYYHON TPaMOTHOCTH O00YyYaIOIIUXCs;

crocoOcTByeT (OPMHUPOBAHUIO IEHHOCTHOTO OTHOIIEHUS K €CTEeCTBEHHO-HAayYHBIM
3HaHMUSIM, K MPHUpPOJE, K YEIOBEKY, BHOCHT CBOW BKJaJ B DJKOJIOrMYecKoe oOpa3oBaHUE
00yJaromnuxcs.

JlanHble HampaBieHHs B OOy4eHHM XMMHMM OOECHEeuMBalOTCA CHEHU(PHUKON Cconep kKaHus
y4eOHOT0 MpeaMeTa, KOTOPbIH SIBIsSETCs eAarornuecky alaiTUPOBaHHBIM OTpaXKeHHEM 0a30BOH
HAyKH XMMHH Ha ONPENCIEHHOM JTare €€ pa3BUTHS.

Kypc xumuu Ha ypoBHE OCHOBHOTO 0OILIero oOpa3oBaHUS OPUEHTHUPOBAaH HAa OCBOEHHUE
00y4aronIMMKCS CUCTEMBI NIEPBOHAYAIIBHBIX MOHATUNH XMMHH, OCHOB HEOPTraHMYECKON XUMUU U
HEKOTOPBIX OTAEJIBHBIX 3HAYNMBIX MTOHITHIH OpraHU4eCKON XUMUH.

CrtpykTypa conepkaHUsi IpPOrpaMMbl 10 XUMHUU C(HOPMHUPOBaHA HA OCHOBE CHCTEMHOIO
noaxona k e€ msyueHuro. ConeprkaHUE CKIAIBIBAETCA M3 CUCTEMBI MOHATUH O XMMHYECKOM
SNIEMEHTE M BEIIECTBE M CHUCTEMBbl MOHATHUH O XUMHUYecKoM peakiuu. OO0e 3TH CHUCTEMBI
CTPYKTYpHO OpPraHM30BaHbl IO TMPUHIUILY IOCJIEJOBATEIBHOIO Pa3BUTHS 3HAHUI Ha OCHOBE
TEOPETUUECKHUX MPEICTABICHUI Pa3HOTO YPOBHS:

— aTOMHO-MOJIEKYJIIPHOTO YY€HHUsI KaK OCHOBBI BCETO €CTECTBO3HAHMS;

— [lepuognueckoro 3axkona JI. 1. MenaeneeBa kak OCHOBHOTO 3aKOHA XUMUU;

— YUYEHHS O CTPOEHUU aTOMa U XUMUYECKON CBSI3H;

— IpeCTaBlIeHUH 00 3EKTPOIUTUYECKON JUCCOLUAIINH BEILIECTB B PACTBOPAX.



Teopernyeckne 3HaHUS PacCMaTpPUBAIOTCS Ha OCHOBE SMIIMPUYECKH IOJNYyYEHHBIX U
OCMBICJICHHBIX (DaKTOB, Pa3BUBAIOTCS MOCIE0BATEIBHO OT OJHOTO YPOBHSI K IPyTOMY, BBIITOJIHSS
(GyHKIIUN 00BSCHEHHS U TPOTHO3UPOBAHUS CBOMCTB, CTPOCHUS U BO3MOKHOCTEH MPAKTHYECKOTO
IIPUMEHEHHUS U NIOJIYYCHHS U3y4acMbIX BEILIECTB.

OcBoeHue MporpamMmbl 1O XUMHH CHOCOOCTBYEeT (DOPMHPOBAHUIO TIPEACTABICHUS O
XUMHYECKOM COCTaBIAIOIIEH HAy4HOM KapTHHBI MHUpPAa B JIOTHKE €€ CHCTEMHOH IPHUPOJIBL,
LIEHHOCTHOI'O OTHOIIEHHUSI K HAyYHOMY 3HAHUIO U METO/aM [03HaHUA B Hayke. M3yueHue xumun
IPOMCXOIUT C MPUBIEYEHHEM 3HAHUH M3 paHee M3YYEHHBIX YUYEOHBIX IPEIMETOB:
«Oxpyxaromuit Mup», «buonorus. 57 knaccb» n «®Pu3uka. 7 Kmacey.

[Tpy n3yueHnn XUMHUH IPOUCXOAUT (POPMHUPOBAHUE 3HAHUH OCHOB XMMHMUYECKOH HAyKH Kak
00J1acTH COBPEMEHHOI'0 €CTECTBO3HAHUS, IIPAKTUYECKON JEATENILHOCTH YEIOBEKAa U KaK OJHOTO
U3 KOMIIOHEHTOB MMPOBOH KyIbTyphl. 3ajada y4eOHOIo NpeaMera COCTOMT B (hOPMHPOBAHUU
CHCTEMBbl XMMHUYECKUX 3HAHMHA — BaKHEHIIMX (PAKTOB, MOHATHHA, 3aKOHOB U TEOPETUYECKUX
HOJIO)KEHUM, JOCTYNHBIX OOOOIIEHHH MHPOBO33PEHUYECKOrO XapakTepa, s3blka HayKd, B
IPUOOIIEHNH K HayYHbIM METOAAM ITO3HAHUS [IPU U3YUEHUH BELECTB U XUMHUUYECKUX PEAKIIUIL, B
(GopMHpPOBaHUM U PA3BUTUM I[I03HABATENIBHBIX YMEHUH M UX INPUMEHEHUHM B Yy4eOHO-
[I03HABATEJIbHOW U y4eOHO-UCCIIEA0BATENbCKON 1€ATEIbHOCTH, OCBOCHUH IPAaBUJI 0€30I1aCHOTIO
oOpallleHus C BELIECTBAMHU B TIOBCEIHEBHOM KHU3HH.

[lpy W3ydyeHMM XMMHUU Ha YpOBHE OCHOBHOTO OOIIEro OOpa30oBaHUs BAXKHOE 3HAYCHUE
nproOpenu Takue e, Kak:

— (popMupoBaHHE MHTEIIEKTYaJIbHO PAa3BUTOW JIMYHOCTH, TOTOBOM K CaMOOOpPa30BAHHUIO,
COTPYAHUYECTBY, CaMOCTOSITEIbHOMY IPUHATHIO PEILICHUH, CIIOCOOHOM aJanTUpoBaThCs K
OBICTPO MEHSIOLIUMCS YCIOBUSM KU3HU;

— HampaBJIeHHOCTh OOyYeHHUs Ha CHUCTEeMaTHYecKkoe NpuoOllleHue oOydaromuxes K
CaMOCTOSITEJIbHOM ~ TO3HABaTE€JIbHOM  JIEATENbHOCTH, HAyyHbIM  MeETOAaM  IO3HaHuS,
(GOopMUPYIOIIMM MOTUBALIMIO U Pa3BUTHE CIIOCOOHOCTEHM K XMMMU;

— obecrieueHUe YCIOBHIA, CIIOCOOCTBYIOIIMX IPHOOPETEHUIO OOYYAIOUIMMHUCS OIIbITA
pa3sHOOOpa3HOM NeATENbHOCTH, MO3HAHUSA M CaMOIO3HAHHUS, KIIIOYEBBIX HABBIKOB (KJIFOUEBBIX
KOMITETEHI[1H ), UMEIOIINX YHUBEPCAIbHOE 3HAUEHUE JJIsl PA3JIMYHBIX BUIOB JAESITEIbHOCTH;

— (popmupoBanue obmieil GyHKIMOHATBHON U €CTECTBEHHO-HAYYHOW TPAMOTHOCTH, B TOM
yHuclie YMEHUIl OOBSCHATh M OLEHUBATh SIBJICHUS OKPYXKAIOLIEro MHUpa, MCHONb3ys 3HAHUS U
OMBIT, TOJYYEHHBIE NpPU M3YYCHUU XHUMHUHM, OPUMEHATh HUX MpHU peleHuH mpolieM B
ITOBCEHEBHOM )KU3HU U TPYIOBOH JESTEIBHOCTH;

— (opMupoBaHue y 00y4aroIMXcsi TyMaHUCTUYECKUX OTHOIIEHUH, TOHUMaHUS [IEHHOCTH
XUMHUYECKUX 3HAHUHN JUIsl BBIPAaOOTKHM HKOJIOTMYECKH I€J1eCO00pa3HOro IMoBeleHus B OBITY U
TPYLOBOH NEATEIBHOCTH B LESIX COXPAHEHMS CBOETO 370POBbS U OKpYXKAKOUIEW NPUPOJHOU
Cpelbl;

— pa3BUTHE MOTHBALIUH K 00yYEHHIO, CIOCOOHOCTEH K CAMOKOHTPOJIIO U CAMOBOCIUTAHUIO
Ha OCHOBE YCBOEHHS OOIIEYEIOBEUECKHX IIEHHOCTEH, FOTOBHOCTU K OCO3HAaHHOMY BBHIOOpY
npoduis 1 HaPaBIEHHOCTHU JajJbHEeHIIero o0y4eHusl.

OO61iee yucino yacoB, OTBEAECHHBIX I MU3y4EHHUS] XMMHH Ha YPOBHE OCHOBHOTO OOIIETO
oOpa3oBanusi, cocTaisieT 136 yacoB: B 8 kinacce — 68 yacoB (2 yaca B Hezeno), B 9 kimacce — 68
4yacoB (2 yaca B HE/ICIIO).



COILEPKAHUE OBYYEHMUSA

8 KUIACC

ITepBoHayanbHbIe XHMHYECKHE IIOHATHSA

[Ipenmer xumuu. Ponp XUMHUM B KU3HM YEJIOBEKA. XMMHS B CHCTEME HayK. lTena u
BenlecTBa. dusnueckue CBOWMCTBAa BelECTB. ArperarHoe cocrosHue BemecTB. llonAtne o
MeToJ/laX MO3HAaHUs B XUMHH. YucThie BeniecTBa U cMecu. CriocoObl pa3/ielieHus: CMECEH.

ATOMBI M MOJIEKYIbl. XHMHUYECKHE 3IeMEHTbl. CHMBOJIBI XHMHUYECKHUX DJIEMEHTOB.
[TpocThie U COKHBIE BellecTBa. ATOMHO-MOJIEKYIISIPHOE YUEHHUE.

Xumnueckass QopMyna. BalleHTHOCTP aTOMOB  XMMMUYECKHUX DJIEMEHTOB. 3aKOH
IIOCTOSTHCTBA cocTaBa BelecTB. OTHOcUTENbHAs aToMHast Macca. OTHOCUTENIbHAS MOJIEKYJISIpHASI
Mmacca. MaccoBast 10JI1 XMMHYECKOTO JIEMEHTa B COCMHCHHH.

KonmuuectBo BemiectBa. Moub. MossipHass Macca. B3anMoCBs3b KOJIMYECTBA, MACChl U
yucia CTPYKTYPHBIX €IMHUIL BenlecTBa. Pacuérel o hopmysiaMm XUMHUYECKUX COCIUHEHUH.

@u3nyeckue M XUMHUYECKHUE SIBIICHUSA. XHUMHUYECKas peakuus U €€ IpHU3HaKu. 3aKoH
COXpaHEHHUs1 Macchl BeUIeCTB. XUMHUYECKUe ypaBHeHUs. Kiaccupukanuss XUuMUUECKUX pPeaKkIvi
(coenMHEHUS, PA3IOKEHUS, 3aMEIICHUS, 0OMEHa).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XMMHYECKOH TOCYIOH, MpaBwjiaMHu paboThl B J1a0OpaTopuul M NMpUEMaMU
oOpareHuss ¢ J1abopaTopHbIM O0OpYIOBaHHWEM, M3YYE€HHE U ONUCaHHE (PU3UYECKUX CBOWCTB
00pa3IoB HEOPraHMYECKUX BEIIECTB, HAOM0eHNE (PU3NUECKUX (TJIaBJIEHHE BOCKA, TasHUE JIb/IA,
pacTupaHue caxapa B CTYIKe, KUIIEHUE M KOHJIEHCALUsl BOJbl) U XUMHUECKUX (FOpPEHUE CBEYH,
IIPOKAJIMBAaHUE MEIHOM ITPOBOJIOKH, B3aUMO/IEHCTBUE MeJla ¢ KUCIOTOM) SIBJICHUM, HaOI0IeHE U
OINKCaHUE MPU3HAKOB NPOTEKaHU XUMHUECKUX peakUuil (pa3aokeHue caxapa, B3auMoJieicTBue
CEepPHOH KHCJIOTBI C XJIOpUIOM Oapus, pasziiokeHue ruapokcuaa menu (ll) mpu HarpeBanww,
B3anMoJelicTBue xese3a ¢ pactBopoM conu Meau (11), uzyuenue cnoco6oB pazaeneHust CMeCcei:
C TIOMOIIBI0 MAarHuTa, (QUWIBTPOBAHUE, BbIIAPUBAHMUE, JAUCTWUIALMUSA, Xpomarorpadus,
IPOBEJICHNE OYMCTKU IMOBAPEHHOM COJIM, HAOIIOEHHE M ONUCAaHHE Pe3yIbTaToB IPOBEIEHUS
ONbITa, WUIIOCTPUPYIOIIETO 3aKOH COXPAaHEHUS MacChl, CO3JlaHUE MOJEIeH MOJeKy
(I1apOCTEPIKHEBBIX ).

BaxHeiilue npeacraBuTe/ M HEOPraHM4eCKNX BellecTs

Boznyx — cmech razos. CocraB Bo3ayxa. Kucinopox — 31eMEHT M IIPOCTOE BELIECTBO.
Haxoxnenue kucnopona B npupoze, Gpu3nueckue 1 XMMUYECKHUEe CBOWCTBA (peaklMU TOPEHHUs).
Oxcunpl. Ilpumenenue xkucimopoma. CrocoObl MOMydeHHMs KHUCIOpojJa B Jaboparopuu U
npomsblluIeHHOCTH. KpyroBopoT kucinopona B mpupozge. O30H — amioTponHas MoauuKanus
KHCIIOpOJa.

TennoBolt 3(p¢exkT XUMHUECKOM peaklnd, TEPMOXUMHUYECKHE YpaBHEHHS, 3K30- H
DHAOTEPMUYECKUE peakUuu. TOIUIMBO: yroab M MeETaH. 3arpsi3HEHHUE BO3AYyXd, YCHIIEHUE
MapHUKOBOTO 3¢ (deKTa, pa3pylieHue 030HOBOTO CIIOSI.

Bonmopon — oanmeMeHT M mpocroe BemiecTBo. HaxoxkneHue Bomopona B IPUPOIE,
¢u3nyeckre U XUMHUYECKHE CBOMCTBA, MPUMEHEHUE, CIIOCOOBI nostydeHus. Kuciaorsl u comu.

MonspHslii 06bEM ra3oB. Pacu€Tbl 1o XUMHUYECKUM YpaBHEHUSIM.

®usnueckne cBoOMCTBa BOAbl. Boma kak pactBoputens. PactBopel. HaceleHnsle u
HEHACBILICHHBIE pPAcTBOpHL. PacTBopuMOCTh BelecTB B Boae. MaccoBas A0isl BELIECTBA B
pacTBope. XUMHUECKHE CBOMCTBAa BOAbl. OcHOBaHuA. Poiib pacTBOPOB B NPHUPOAE U B KU3HU
yenoBeka. KpyroBopor Boasl B mpupoze. 3arpsi3HEHUE NPUPOAHBIX BoA. OXpaHa M OYMCTKA
MPUPOTHBIX BOJ.

Knaccugpukanus Heopranuueckux coenuHeHuid. Oxcuapl. Kiaccuduxanus OKCHIIOB:
conieoOpasyromue (0OCHOBHBIE, KUCIOTHBIE, aM(oTepHbIe) U HeconeoOpasyromue. Homenknarypa
okcu1oB. dusnueckre U XMMUUYECKHE CBOICTBAa OKcH0B. [losyueHne okcu10B.



OcHoBanus. Knaccudukaruss OCHOBaHMIA: MIENOYM U HEPACTBOPUMBIC OCHOBAHHUSI.
Homenknarypa ocHoBaHui. ®PuU3MYECKMEe W XUMHUYECKHE CBOMCTBa OcHoBaHui. I[lomydenue
OCHOBAHUM.

Kucnotel. Knaccudukamus kucinor. Homenkiarypa kucinor. dusndeckue U XUMUYECKHE
cBoricTBa KUCIOT. Pan aktuBHOCTH MeTtaiuioB H. H. bekerosa. Ilonyuenue kucmnor.

Comu. Homenknarypa coneil. dusnyeckue U XUMUYECKUE cBoWcTBa cosieil. [lomyuenue
COJIEH.

I'eneTnueckas CBA3b MEXYy KJIacCaMU HEOPTraHUYECKUX COEAMHEHUM.

Xumuueckuii IKCnepumenm:

KaueCTBEHHOE OIpe/IeNICHUE COAEpkKaHHs KHUCIOpoAa B BO3AyXe, MOJyueHHEe, COOMpaHue,
pacrno3HaBaHUE M HU3y4YEHHUE CBOMCTB KHUCIOpOJa, HaOIIOIEHUE B3aUMOACUCTBUS BEIIECTB C
KHCJIOPOJIOM M YCIIOBUSI BOSHHUKHOBEHHS U HpEKpalleHusi ropeHus (moxapa), 03HaKOMJICHHE C
o0pa3laMyi OKCHJOB M OIHMCAHUE HMX CBOWCTB, IOJIyueHHE, COOMpaHUE, paclo3HABaHHE U
U3y4YCHHE CBOWCTB Bomopona (ropeHue), B3aumopelcTBue Bomopoxa ¢ okcumom memu (1)
(BO3MOXKHO MCTIOJIL30BaHKE BUICOMATEPHUAIIOB), HAOIIOACHHE 00Pa3IlOB BEIIECTB KOJIUIECTBOM |
MOJIb, HCCJEI0OBAaHHE OCOOCHHOCTEH pacTBOPEHHUS BEIIECTB C PA3IUYHOU PaCTBOPUMOCTHIO,
IIPUTOTOBIICHUE PACTBOPOB C OIPEACIEHHOW MAacCOBOM JOJE€M PacTBOPEHHOIO BELIECTBA,
B3aMMOJICICTBHE BOJBI C MeTaUlaMH (HarTpueM M KalblueM) (BO3MOXKHO HCIIOJIb30BaHUE
BUJICOMATEpPUAIIOB), HCCIIEeI0BaHUE 00pa3l0B HEOPraHMYECKUX BEUIECTB PA3JIUYHBIX KJIACCOB,
HaOIIOIeHne M3MEHEHHs] OKpPacKW HMHAMKATOPOB B PACTBOpAX KHCIOT U IIEIOYeH, MU3ydyeHUe
B3aumosierictBusi okcuaa menu (1) ¢ pactBopom cepHOM KHCIIOTBI, KHCIOT C METaJUlaMu,
peakuuil HeUTpaau3aluu, I[OJIYyYeHHUE HEpPACTBOPUMBIX OCHOBAHHUM, BBITECHEHHE OIHOTO
MeTajia IpyruM U3 pacTBOpa COJIM, PELICHUE SKCIIEPUMEHTANIBHBIX 3aJ]1au 10 TeMe «Bakuelue
KJIACChl HEOPIaHUYECKUX COCIUHEHUI.

Hepuonnyecknii 3axkon u Ilepuognueckass cucrema xumuuyeckux djiementos /. HU.
MenaeneeBa. Ctpoenne aromoB. XumMu4eckasi cBi3b. OKHCIUTEIBbHO-BOCCTAHOBUTEIbHbIE
peakumuu

[IepBble MOMBITKY KIACCU(PUKAUU XUMUYECKUX 3JIeMEHTOB. [loHATHE 0 rpynmax CXOIHBIX
AJIEMEHTOB (LLEJOYHbIE U IIEJIOYHO3EMENIbHBIE METalIbl, TaJlOT€Hbl, WHEPTHbIE TIa3bl).
DNeMeHTHI, KOTOpbIe 00pa3yoT aMpOTepHbIE OKCHIIBI U THAPOKCH/IBI.

Ilepnonmuecknii 3axoH. Ilepmonmyeckass cucrema XumMudeckux ismeMeHtoB JI. M.
MenneneeBa. Koporkonepuoanass u gimuHHONepuonHas (opmbl [leproanueckoil cucTeMbI
xumuueckux anemeHtoB Jl. M. MengeneeBa. Ilepuoast m rpynmbel. PU3MYECKUNA CMBICT
MOPSIIKOBOTO HOMEpa, HOMEPOB NIEPUOA U TPYIIIIBI AJIEMEHTA.

Crpoenue aromoB. CocrtaB aromHbIXx snaep. M3ortombl. Onextponbl. CrTpoeHue
AIIEKTPOHHBIX 000JI0UEK aTOMOB MepBbIX 20 XUMUYECKUX AIeMEHTOB [lepnoaudeckoit cucTeMbl
H. N. MennaeneeBa. XapakTEepUCTUKa XUMHUYECKOTO SJIEMEHTAa II0 €ro MOJOXKEHUI0 B
Ilepunonuyeckoii cucreme . . Menaeneesa.

3aKOHOMEPHOCTH U3MEHEHHUS paJlyca aTOMOB XUMHUYECKUX AJIEMEHTOB, METAJUIMUECKUX U
HEMETAJUIMYECKUX CBOMCTB IO TPYIIAM U EPUOIAM.

3unavyenue [lepuonuueckoro 3akoHa u llepronnyeckoit cucTeMbl XUMUYECKUX 3JIEMEHTOB
JUIS pa3sBUTHSA HayKU U NpakTuky. 1. 1. MeHaeneeB — y4€Hbli U IpakJaHUH.

Xumuaeckas CBSI3b. KoBanenTtnas (momnsipHas u HEMnoJsipHast) CBSI3b.
DNEeKTPOOTPULIATENHLHOCTh XUMHUECKUX 3JIEMEHTOB. MloHHas CBS3b.

Crenenb  okucieHus. OKHUCIHMTENbHO-BOCCTAHOBUTENbHBIE  peakuuu. [Iporecchl
OKHCJIEHUS U BOCCTaHOBJIEHUs. OKUCIUTENU U BOCCTAaHOBUTEH.

Xumuueckuii IKcnepumenm:

u3yueHue oOpaslloB BEIIECTB METAJUIOB M HEMETAIJIOB, B3aWMOJICHCTBHE THAPOKCH]IA
[IMHKA C pacTBOpaMH KHUCIOT M IIEJIOYei, MPOBEICHHUE OIBITOB, WITIOCTPUPYIOIIUX MPUMEPHI
OKHUCJIUTEITHFHO-BOCCTAHOBUTEIBLHBIX peaKiinii (TopeHue, peakiiuy pa3ioKeHus, COSTUHEHUS).

Mesncnpeomemmoie ceasu



Peanuzanus MeXMmpeAMETHBIX CBS3€H MPU M3y4EeHUU XMMUHU B 8 KJIacCe OCYIIECTBISCTCS
Yyepe3 UCTIONIb30BaHKe Kak OOIIMX €CTeCTBEHHO-HAYYHBIX MMOHATUH, TaK U TIOHSATHIA, SBISTIOLTIXCSI
CUCTEMHBIMHU JIJISl OTJCIIBHBIX TPEIMETOB €CTECTBEHHO-HAYYHOTO ITUKJIA.

OO01He ecTeCTBEHHO-HAYYHbIC MOHITHS: HAyYHBIH (DaKT, TUTIOTE3a, TEOPHS, 3aKOH, aHAIU3,
CUHTE3, Kiaccuukanms, TEPUOAUYHOCTh, HAOIIONEHUE, OKCIEPUMEHT, MOJCIUPOBaHNUE,
U3MEpEHUe, MOJICTTh, SIBJICHHUE.

Oduznka: Marepus, aroM, OJJEKTPOH, TPOTOH, HEWTPOH, WOH, HYKJIH], H30TOIIbI,
PalMOaKTUBHOCTh, MOJICKYNA, DJIEKTPUYCCKUI 3apsll, BEIIECTBO, Telo, 00BbEM, arperaTrHoe
COCTOSTHHE BEIECTBA, a3, (PU3WYCCKUE BEIWYMHBI, CIUHUIIBI U3MEPEHUS, KOCMOC, IJIAHETHI,
3BE311p1, COJIHIIE.

Buonorus: porocunres, neixanue, onocdepa.

[eorpadus: armocdepa, rtuapocdepa, MUHEpaANbl, TOPHBIC MOPOABI, MOJC3HBIC
HCKOITaeMbI€, TOTLTUBO, BOHBIE PECYPCHI.

9 KJIACC

BemecTtBo 1 XUMHYeCKas peakuus

Ilepnonnueckuii 3akoH. Ilepuogmyeckas cucremMa XuMHYeCKHX »dnemeHtoB J[. .
MenneneeBa. CrTpoeHne aroMoB. 3aKOHOMEPHOCTH B M3MEHEHHHM CBOMCTB XHMMUYECKHX
AJIEMEHTOB MEPBbIX TPEX NEPUONOB, KalMs, KalbLMs M UX COCIUHEHMH B COOTBETCTBUH C
IIOJIOKEHUEM IEMEHTOB B [leprnoauueckoil cucreMe U CTpPOCHUEM UX aTOMOB.

CrpoeHue BemiecTBa: BHJIbl XUMUYECKOM CBSI3U. THIIBI KPUCTAUIMYECKUX PEHIETOK,
3aBHCHUMOCTb CBOMCTB BEILIECTBA OT TUIIA KPUCTAJUINYECKON PEIUETKN U BUAA XUMUYECKOH CBSI3U.

Krnaccudukamuss ¥ HOMEHKIATypa HEOPTaHMYECKHX BEHISCTB. XHMHYECKHE CBOWCTBA
BELIECTB, OTHOCSIIMXCS K Pa3JIMYHBIM KJIACCaM HEOPraHWYECKUX COCIUHEHMM, T€HETHYECKas
CBSI3b HEOPraHMYECKHUX BEIIECTB.

Knaccugukanus XuMU4ecKUX peakUuil MO pa3jIM4yHbIM MpU3HaKaM (IO YUCIY U COCTaBYy
YYaCTBYIOIIMX B PEAKIUU BEIIECTB, IO TEIUIOBOMY 3((heKTy, M0 H3MEHEHHIO CTeTeHel
OKHCIICHUSI XUMHYECKHUX 3JIEMEHTOB, MO OOpaTMMOCTH, MO YYAacTHIO Karanau3aropa). DK30- U
HI0TEPMUYECKUE PEAKIIMH, TEPMOXUMUYECKNE YPABHEHUS.

[TonsTne 0 cxopocTu Xumuueckod peakuuu. IToHstue 06 0OpaTMMBIX M HEOOpPATUMBIX
XUMHUYECKUX peakuusx. IloHsTHEe O TOMOreHHBIX M TeTepOoreHHbIX peakuusax. Ilonsrue o
karanuse. [lonsaTHe 0 XuMHUECKOM paBHOBECHH. PaKTOPBI, BAUAIOLINE Ha CKOPOCTh XUMUYECKON
peaklyy U MOJI0KEHHE XUMUUYECKOTO PAaBHOBECHS.

OKUCIUTEIBHO-BOCCTAHOBUTEIbHBIE PEAKLUHU, 3JIEKTPOHHBIA OalaHC OKHCIUTEIbHO-
BOCCTaHOBUTEIbHOW peakiuu. CocTaBieHHE YpaBHEHUN OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peaKIMii ¢ UCIIOIb30BAHNEM METO/A ANIEKTPOHHOI0 OasaHca.

Teopus 21EKTPONIUTUYECKON TUCCOLMALMHU. DJIEKTPOIUTHI U HEAEKTPOIUTHl. KaTHOHBI,
AQHUOHBI. MeXaHM3M JUCCOLMALUM BEIIECTB C pPa3IMYHBIMM BUAAMH XUMHYECKOH CBS3H.
Crenens nuccorpanuu. CHIIbHBIE U CIa0bIE SJIEKTPOJIUTHI.

Peakiun moHHoro oOMeHa. YCIIOBHsI MPOTEKAHUS peakluil HOHHOTO OOMEHa, TMOJHbIE U
COKpallIEHHbIE MOHHBbIE ypaBHEHHUs peakuuid. CBONCTBAa KHMCIOT, OCHOBAHMM M COJIEH B CBETE
OpeAcTaBiIeHu 00 53JeKTPOIUTHYECKOM auccounanuu. KadecTBeHHBbIE peakIMM Ha HOHBI
[TonsiTe 0 ruaponU3€e Conei.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHHE C MOJEISAMHM KPHUCTAJUIMYECKUX PEHIETOK HEOPraHMYEeCKHX BEHIECTB —
METAJUIOB M HEMeTauloB (rpadura M anMasa), CIOKHBIX BEIIECTB (XJIOpUIa HaTpus),
UCCJIEJIOBAHNE 3aBUCUMOCTH CKOPOCTH XHMMHMUYECKOM pEaKIUU OT BO3AECUCTBUS DPA3IUYHBIX
(bakTOpOB, HCCIEOBAHUE HIEKTPONPOBOIHOCTH PACTBOPOB BEILIECTB, MpOIEcca TUCCOIMALNN
KHCJIOT, IIeJIo4el u coiell (BO3MOXKHO MCIOIb30BaHUE BHIE0 MAaTEPUAIIOB), TPOBEECHHUE OIBITOB,
WUTIOCTPUPYIOIIUX TPHU3HAKK MPOTEKaHUsl peakUuil MOHHOro obMeHa (oOpa3oBaHHME OcCaJlKa,
BbIJIEJICHHE Ta3a, o0pa3oBaHHE BOJbI), OMBITOB, WILTIOCTPUPYIOIIUX MPUMEPHl OKUCIUTENIHbHO-



BOCCTAaHOBUTEJIBHBIX PEAKLUI (TOpEHHE, PEaKLUU Pa3IOKEHMsI, COEAUHEHHU), PACIIO3HABaHUE
HEOPraHMYECKUX BEIIECTB C IOMOIIBI KAYECTBCHHBIX pPEAKUUN Ha MOHBI, PELICHHE
AKCIEPHUMEHTAIbHBIX 3a/1a4.

HemeraJyuibl M MX cOeIHHEHHA

OOmass xapakTepucThka rajgoreHoB. OCOOEHHOCTH CTPOEHHMSI aTOMOB, XapaKTEpHBIE
crenieHu okucineHus. CrpoeHue M (U3MYECKHE CBOMCTBA IPOCTBIX BELIECTB — TaJOIE€HOB.
XUMHYECKHE CBOWCTBA Ha IpHUMeEpe Xjopa (B3aUMOJAEHCTBUE C MeTalllaMH, HEMeTasllaMu,
menodamu). Xaopoogopon. ConsiHasg  KUCIIOTa, XMMHUYECKHE CBOMCTBA, IOJIy4eHHE,
npuMeHeHue. JleficTBue Xaopa U XJIOpOBOJOpO/ia Ha OPraHK3M uesloBeKa. BakHelme Xaopuiasl
Y MX HaXOXKICHHUE B IIPUPOJE.

OO6mas xapakrepuctuka 31neMeHToB VIA-rpynnbl. OcoO€HHOCTH CTPOEHMSI aTOMOB,
XapakTepHble cTeneHu okucieHusa. CTpoeHue W (U3MYECKHe CBOMCTBA MPOCTHIX BEIIECTB —
KHCJIOPOJa U Cepbl. AJUIOTPONHbIE MOAM(UKALUN KHCIOPOAA M Cepbl. XMMHUYECKUE CBOMCTBA
cepel. CepoBofopon, cTpoeHHe, (U3MYECKHe M XHMUYecKHe CBOMCTBA. OKCHIBI cepbl Kak
NPEACTaBUTENIN KUCIOTHBIX OKCHAOB. CepHasi KHCIOTa, (pU3MUECKUE M XMMHUYECKHE CBOWMCTBA
(oOme Kak mpeAcTaBUTENs Kiacca KHCIOT U crneunduyeckue). XUMHUECKUE PpEeakLuH,
JeKallie B OCHOBE IMPOMBIIUICHHOTO CHOCc00a TONydeHHs] CepHOM KUCIoThl. I[lpuMeHenue
cepHOi kucaoThl. Cou cepHON KUCIIOTHI, KaYeCTBEHHAs peaklus Ha cyiabdar-uoH. Haxoxnenue
ceppl M €€ COeAMHEHWH B TNpUpoJe. XUMHUYECKOE 3arpsA3HEHHE OKpPYKAIOLIEH Ccpebl
COEJMHEHUSIMU Cepbl (KUCIIOTHBIE JOXKIW, 3arps3HEHHE BO3JyXa M BOJOEMOB), CIIOCOOBI €ro
PEIOTBPAILCHHUS.

OOmas xapakrepucTuka 31eMeHTOB VA-rpynnsl. OcoO€HHOCTH CTpPOEHHsS aTOMOB,
XapakTepHbIe CTENEeHH OKHCICHHA. A30T, paclpocTpaHeHHWE B MpHUpOAe, (QHU3UYECKHE W
XUMHYeckue cBoicTBa. KpyroBopor azora B npupone. AMMHaK, ero (pu3ndeckue 1 XuMU4ecKue
CBOWCTBa, MMoJTyyeHHne U mpuMeHeHne. Com aMMOHUS, UX (PU3NIECKHE U XMMUYECKHE CBOMCTBA,
npuMeHeHne. KauecTBeHHas peakuus Ha MOHBI aMMOHUA. A30THas KUCIOTa, €€ IOJIy4eHHE,
¢uznueckue M XUMHUYECKHE CBOMCTBa (OOLIME Kak MPEACTaBUTENS Kilacca KUCIOT H
cneunduyeckue). lcrnonb3oBaHHEe HUTPATOB U COJEH aMMOHHUS B KadyeCTBE MHHEPaJIbHBIX
ynoOpeHnii. XMMHUYECKOE 3arpsi3HEHUE OKPYXKAIOIICH Cpellbl COCIMHEHHUSIMHU a30Ta (KUCIOTHBIE
JOXKIM, 3arpsi3HEHHE BO3yXa, MOYBBI U BOJNOEMOB). Docdop, amioTpornHble MOIUPHUKALIUN
docdopa, dpuznueckue u xumuueckue cporctBa. Oxcua docdopa (V) u dochopnas kuciora,
¢u3nueckue M XHMMHYECKHE CBOWCTBa, MoiydyeHue. Mcmomp3oBaHue ¢ocdatoB B KauecTBe
MUHEPAJIBLHBIX yI0OpEeHUH.

OO6mas xapakrepuctuka 31eMeHTOB |VA-rpynmsl. OcoOEHHOCTH CTPOEHHS aTOMOB,
XapaKTEepHbIE CTETNIEHU OKUCIEHMs. YIVIEpOo]l, aJJIOTPONHbIE MOAU(PHUKAIIMH, PACIPOCTPAHEHUE B
npupoae, pusnyeckue u XuMHUYecKkue cBoicTBa. Ancopbuus. KpyroBopor yriepoaa B mpupoe.
Oxcuppl yrepoaa, ux puU3nyecKue U XMMHUYECKHE CBOMICTBA, JEHCTBUE HA JKUBBIE OPTaHU3MBI,
HOJIy4YeHHE U NPUMEHEHHEe. DKOIOrHYeCKUe MpollieMbl, CBsi3aHHbIe ¢ okcuaoM yriepoaa (1V),
TUIOTE3a TI0OATBHOTO MOTEIUIEHHUs KJIMMara, MapHUKOBBIA 3¢ ¢eKT. YroiapHas KHUCIOTa U €€
COJNM, UX (PU3MUECKUE M XMMHUYECKHE CBOWCTBa, MOJydyeHHEe W NpuMeHeHue. KauecTBeHHas
peakuys Ha KapOoHaT-uoHbl. Vcnonb3oBaHue kapOOHATOB B OBITY, MEIULIMHE, TPOMBIIINIEHHOCTH
U CEJIbCKOM XO3SHCTBE.

[TepBoHauanabHble MOHATHS 00 OPraHMYECKUX BEIIECTBAaX KaK O COEIMHEHUSX YIepoja
(MeTaH, OTaH, OSTWJIEH, AalleTWJIEH, O3TaHOJ, IIUIEpUH, YKCyCHas kuciora). I[IpupoaHbie
VCTOYHHUKH YTJIEBOIOPOAOB (Yroyib, TPUPOAHBIA Ta3, He(dTh), MPOAYKTHI HX HepepadoTKu
(OeH3MH), UX pOJb B OBITY U MIPOMBIIITIEHHOCTH. [IoHATHE 0 OMOIOTHYECKH BaXKHBIX BELECTBAX:
KHUpax, Oenkax, ymieBoJax — M HUX pPOJIM B JKM3HM 4YeloBeka. MarepuaabHOE €IMHCTBO
OpPraHMYECKUX U HEOPTaHUYECKUX COEIMHEHUM.

Kpemuuii, ero ¢usnueckue u XUMHYECKHE CBOMCTBA, IMOIY4YeHHE M IPUMEHEHUE.
CoenuHenus kpemHuss B mnpupone. OOume mpencrasieHus o0 okcuzpe kpemuus (1V) u
KpeMHUeBOU kuciote. CHIIMKAThL, UX UCMHOIb30BaHUE B OBITY, B IPOMBILIUIEHHOCTH. BaxHeiiue



CTPOUTENIbHBIE MaTepHallbl: KepaMuKa, CTEKJIO, IEeMEHT, OeToH, xene300eToH. I[Ipobmembl
0€301acHOTO UCIIOJIb30BaHUSI CTPOUTENILHBIX MaTepHaioB B TOBCETHEBHO JKHU3HHU.

Xumuueckuii IKCnepumenm:

u3yueHue oOpaslloB HEOPraHMYECKUX BEIIECTB, CBOMCTB COJITHOM KHCIIOTBI, IIPOBEICHUE
KaueCTBEHHBIX PEAKIUil Ha XJIOPUI-UOHBI U HAOIIONEHUE MPU3HAKOB MX MPOTEKAHUS, OIBITHI,
oTpaxaromue (U3NYeCKUe U XUMUYECKHE CBOWCTBA TaJlOTEHOB U UX COENUHEHUH (BO3MOXKHO
UCITIOJIb30BAaHUE BHJEOMATEPUAIIOB), O3HAKOMJIEHHME C OOpa3laMu XJIOPUAOB (TaJOTE€HHUIOB),
O3HAKOMJICHHE C oOpa3uamMu ceppl U €€ COeOUHEHHsIMH (BO3MOXKHO HCIIOJIb30BaHUE
BUJICOMATEpUANIOB), HAOMIONEHHE Tmpolecca OOyINIMBaHUsS  caxapa TOA  JICHCTBUEM
KOHIICHTPUPOBAHHON CEPHOM KHCIIOTHI, M3yUY€HNE XUMHUYECKHUX CBOWCTB pa30aBICHHOW CEpHOMU
KHUCIIOTHI, TIPOBE/ICHUE KAYECTBEHHOW pPEaKIMKM Ha Cylb(ar-uoH U HAONIOJCHHE NpHU3HaKa e€
MPOTEKaHUs, O3HAKOMJICHHE ¢ (PU3MYEeCKUMH CBOMCTBaMU a30Ta, ¢ochopa U UX COENUHEHUI
(BO3MOXHO MCHOJIB30BaHUE BHIEOMATEPHAIOB), 0Opa3aMu a30THBIX U (pocOpHBIX ynoOpeHHid,
nojlyyeHue, coOupaHue, pacro3HaBaHHME U HW3YYEHHE CBOMCTB aMMMaka, IPOBEICHHE
KaueCTBEHHBIX PEakiuii Ha HOH aMMOHHUS U (pochaT-uoH U U3ydeHUe MPU3HAKOB UX MPOTEKAHUS,
B3aMMO/ICICTBHE KOHIEHTPUPOBAHHON a30THOW KUCIOTHI C MEIbIO (BO3MOXKHO HCIIOJIB30BAaHUE
BUJIEOMATEpPUAJIOB), HM3yUYCHHUE MOJEICH KPUCTAIUIMYECKUX pemeEToK anmasza, rpadmura,
dynnepeHa, 03HaKOMIIEHUE C TIPOIECCOM a/ICOPOLIMU PACTBOPEHHBIX BEIIECTB aKTUBUPOBAHHBIM
yOIEM W YCTPOMCTBOM TMIPOTHBOTa3a, IOJY4YCHHE, cOOMpaHue, pacliO3HABaHHUE W H3y4YeHUE
CBOMCTB YIVIEKHCIIOTO ra3a, IpOBeICHUE KaUeCTBEHHbBIX PEaKuii Ha KapOOHAT M CUIIMKAT-UOHBI U
W3y4CHHE TMPU3HAKOB WX TMPOTEKaHUS, O3HAKOMJICHHE C TPOAYKIMEH  CHUIIMKATHOMN
MIPOMBIIIUIEHHOCTH, PELIEHUE SKCIIEPUMEHTAIBHBIX 3a/1a4 10 TeMe «BakHellline HemMeTalibl 1
WX COCTUHEHUS.

MeTtaJuibl M UX COeIMHEHUS

OOmas xapakTepUCTUKA XHUMHUYECKUX JJIEMEHTOB — METaUIOB Ha OCHOBAaHUU HUX
nosioxkeHus B lleproanueckoii cucteme xuMuueckux 3eMeHToB J[. M. MenneneeBa u cTtpoeHus
aroMoB. CTpoeHHEe MeTaIOB. MeTalindeckas CBsi3b WM MeTaJUIMuecKash KpUCTaUIMuecKas
pemérka. OJEKTPOXMMUYECKUN psii HaNpsyKeHUH MeTaioB. Du3znyueckue M XUMHYECKUE
cBoiicTBa MetayioB. OOmmUe CrocoObl MOTYYeHHUS METaIOB. [ToHITHE O KOPPO3WU METaJUIOB,
OCHOBHBIE CTIOCOOBI 3aIIUTHI MX OT Koppo3uu. CIiaBsl (CTalb, YyT'yH, AIOPATIOMUHUN, OpOH3a) U
WX IPUMEHEHHUE B OBITY U MPOMBIIIICHHOCTH.

[[{enounbie MeTaNIBL: NTONIOKEHUE B [lepnoauyeckoil cucreMe XUMUYECKUX 31eMeHToB /1.
N. MenneneeBa, CTpO€HHE MX aTOMOB, HaXOXJeHUE B mpupoje. Puznueckue U XUMUUYECKUE
CBOIicTBa (Ha mpumepe HaTpus U Kamus). OKCUABI U TUAPOKCUABI HATpUs U Kanus. [IpumeHeHune
IIEJIOYHBIX METAJJIOB U UX COCIMHEHUM.

[Ilenoyno3emenbHbIE METAIBl MAarHUM M KajdbLUMi: mnojoxkeHue B llepmonnueckoit
cucreme xuMuueckux sieMeHtoB J[. M. MengeneeBa, CTpoeHHE MX aTOMOB, HaXOXKJICHUE B
npupoae. Pu3nuecKkue U XUMMUYECKUE CBOMCTBA MarHus M Kaiblus. BaxHeillne coennHeHUs
KaJblusl (OKCU, TUIPOKCHI, COJIN). JKECTKOCTH BOJBI U CIIOCOOBI €€ yCTpaHESHHUS.

AmomunHuil: nonoxxkenue B llepuogmueckoir cucreme xumuueckux sneMmeHtoB [l .
MenpeneeBa, CTpOCHHE aTroMa, HaxOKJACHHE B mpupojae. Ouznueckue 1 XMMUYECKUE CBOMCTBA
anmroMuHus. AM(OTEpHBIE CBOMCTBA OKCHIA U THAPOKCH]IA ATFOMUHHUS.

Keneszo: mnonoxkenue B Ilepuoamdeckoit cuctemMe XuMHueckux isyemeHTtoB J[. .
MeneneeBa, CTpO€HHE aTroMa, HaxOXJAeHHE B npupoge. Ou3nueckue 1 XMMUYECKUE CBOMCTBA
xenesa. Oxcunabl, rugpokcuasl u conu xenesa (1) u xenesa (Ill), ux cocras, cBoiicTBa u
MOJIyYECHHE.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHHE ¢ oOpa3laMd METAJIOB M CIUIAaBOB, WX (U3NYECKUMHU CBOMCTBAMHU,
M3Y4YCHHE PEe3yJIFTaTOB KOPPO3WH METAUIOB (BO3MOXKHO HCIIOJIb30BAaHHE BHUIACOMATEPHAIIOB),
0COOEHHOCTEH B3aMMOJICHCTBUS OKCHUJA KAl U HATPHS C BOJAOW (BO3MOXKHO HCIIOJNB30BAHUE
BHJICOMATEpPUAJIOB), HCCIEIOBAHNE CBOMCTB JKECTKOW BONBI, MpOIlecca TOPEHHUs Kene3a B



KHCTOpoae  (BO3MOXKHO  HCIIONB30BAHME  BHJIEOMATEPUATIOB), TPHU3HAKOB  IMPOTEKAHUS
Ka4eCTBEHHBIX PEAKIIMi Ha MOHBI: MAarHus, KaJbIUs, aJlOMUHU, IIUHKA, xene3a (I1) u xemnesa
(1), mequ (1), HaGIrOEHUE M ONMMCAHUE TPOLECCOB OKPALIMBAHKS IJIAMEHH MOHAMH HATPHS,
KaJlisg W Kajblus (BO3MOXKHO HCIIOJB30BaHHE BHJICOMATEPUAJIOB), UCCIEAOBaHHE aM(OTEPHBIX
CBOMCTB THJIPOKCHJIA aTFOMUHUS M THIPOKCH/IA IMHKA, PEIICHUE KCTIEPUMEHTATBHBIX 33/1ad 110
TeMe «BajkHelle MeTamibl U UX COSIUHEHU Y.

XuMHus 4 OKpPYKAKIIas cpena

BemecrBa 1 marepuansl B TOBCEIHEBHOM KM3HU Ye€JIOBEKA. be3omacHoe MCIOIb30BaHUE
BEIIECTB M XMMHUYECKUX peakiuii B ObITy. llepBasg momours mpu XUMHUYECKHX OXKOTax U
OTpPaBJICHUSIX.

XUMHYECKOe 3arpsa3HeHHe OKpYKarolen cpefbl (mpeaenbHas J0nycTuMasi KOHIEHTpalus
Beniects, gajiee — [1JIK). Ponb xuMuu B perieHun 3K0JI0ruYecKuX npoosiem.

Xumuueckuii IKcnepumenm:

u3y4eHne 00pa3IoB MaTePUANIOB (CTEKIIO, CIUIABBI METAJIOB, OJMMEPHBIC MAaTEPHAIIBI).

Mescnpeomemmuoie ceasu

Peanuzanus MeXIpeAMETHBIX CBS3EH MPHU M3yYEHUU XUMUHU B 9 Kilacce OCYIIECTBIISICTCS
yepes UCIOJIb30BaHue KaK OOLIUX €CTeCTBEHHO-HAYYHBIX MOHATUHN, TaK U MOHATHH, SBISIOIIUXCS
CHCTEMHBIMU ISl OTACIIBHBIX MIPEIAMETOB €CTECTBEHHO-HAYYHOIO LIMKJIA.

OO01ue ecTeCTBEHHO-HAYYHbIC TOHITHS: HAYYHBIN (DaKT, TUIIOTE3a, 3aKOH, TEOpHs, aHAIIU3,
CUHTE3, Kiaccuukamms, TEPHOAUIHOCTh, HAOIIONEHUE, OKCIEPUMEHT, MOICINPOBaHNUE,
U3MEpEeHHEe, MOJIEIb, SIBJICHHE, TAPHUKOBBINA 3 (HEKT, TEXHOIOTHS, MaTePHAIIbI.

®usuka: Marepus, aroM, O3JEKTPOH, MPOTOH, HEUTPOH, HOH, HYKJIUI, H3OTOIIbI,
PaAMOAKTUBHOCTb, MOJIEKYa, D3JEKTPUYECKUN 3apsll, IPOBOAHUKU, IOIYHNPOBOJHUKH,
JMDJIEKTPUKH, (DOTOIIEMEHT, BEIIECTBO, TENO, 00BEM, arperarHoe COCTOSHHE BEIIeCTBa, ras,
pacTBOp, pPacTBOPUMOCTb, KpHUCTAJUIMUECKas pemETKa, CIJIaBbl, (U3NYECKUE BEIUYUHBI,
SAMHUIBI U3MEPEHH S, KOCMHUYECKOE MTPOCTPAHCTBO, IJIAHETHI, 3BE3/1bI, COJHIIE.

buonorust: dotocunTes, npixanue, O6mocdepa, SKOCHCTEMa, MUHEPAIbHBIE YIOOpEHUs,
MHKPOIJIEMEHTBI, MAaKPOAJIEMEHTHI, TUTATEIbHBIC BEIICCTBA.

[eorpadusa: armocdepa, ruapocdepa, MHHEpadbl, TOpPHbIE TOPOIBI, TOJE3HBIE
HCKOITaeMbI€, TOIJIMBO, BOJHBIE pecypceBl.



INJIAHUPYEMBIE PE3VYJ/IBTATBI OCBOEHUS NTPOI'PAMMBI 11O XUMHWU HA
YPOBHE OCHOBHOI'O OBHIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3VYJIBTATbBI

JIndHOCTHBIE pe3yibTaThl OCBOEHHUS IPOrpPaMMbl OCHOBHOTO 0OIIero oOpa3oBaHUA
JOCTHUTAIOTCS B X0JI¢ 00yUEHUSI XUMHUH B €UHCTBE YUCOHON U BOCIIUTATEIILHOMN JCSITCILHOCTH B
COOTBETCTBUM C  TPAaJULMOHHBIMM  POCCUHWCKUMHU  COLIMOKYJIBTYPHBIMH W  JYXOBHO-
HPaBCTBEHHBIMU I[EHHOCTSIMU, MPUHATHIMU B OOLIECTBE IMpaBUJIaMU U HOPMaMHU TMOBEACHUS U
CIIOCOOCTBYIOT IPOIIECCaM CaMOIIO3HAHUSI, CAMOPA3BUTHSI U COLIMATTU3ALUU O0YYarOIIUXCS.

JIM9HOCTHBIE PpPE3YJbTaThl OTPAXKAIOT TOTOBHOCTH OOYYAarOMIMXCS PYKOBOJCTBOBATHCS
CHUCTEMOM NO3UTUBHBIX LIEHHOCTHBIX OPHMEHTALUWA U PACIIMPEHHUE ONbITA JEATEIbHOCTU Ha €&
OCHOBE, B TOM YHCJI€ B YACTH:

1) naTpUOTHYECKOTr0 BOCTIMTAHMSA

LIEHHOCTHOTO OTHOIIEHUSI K OT€YECTBEHHOMY KYJIbTYPHOMY, HICTOPUUYECKOMY U HAyYHOMY
HACJIEJINIO, MOHMMAHUS 3HAYEHUS XHMHUYECKOM HayKH B JKM3HM COBPEMEHHOIO OOIecTBa,
CIIOCOOHOCTH BJIAJIETh JOCTOBEPHOUW MH(MOpMAIMEH O MEePeIOBhIX JOCTHKEHUSX U OTKPBITUIX
MHUPOBOIl U OTEUECTBEHHON XMMUU, 3aMHTEPECOBAHHOCTU B HAay4YHBIX 3HAHHSIX 00 YCTPOHCTBE
MHpa 1 0011eCcTBa;

2) rpaskIaHCKOr0 BOCIIUTAHUS:

MPEACTABICHUS] O COIHUAIBHBIX HOPMAax M TMPAaBWIAX MEXKIMYHOCTHBIX OTHOIICHHH B
KOJUIEKTHBE, KOMMYHHKAaTHBHOW KOMIIETEHTHOCTH B OOIIECTBEHHO IOJIE3HOM, y4eOHO-
MCCJIEI0BATEIHCKOM, TBOPYECKON U IPYIHX BUJIAX JIEATEIbHOCTH, TOTOBHOCTH K pa3HOOOpa3HOU
COBMECTHOH JI€ATEIbHOCTU MPH BBINOJHEHUH Y4E€OHBIX, MO3HABATENbHBIX 33]1a4, BBINOJIHEHUU
XUMHUYECKUX IKCIIEPUMEHTOB, CO3/IJaHUU YUEOHBIX MPOEKTOB, CTPEMJICHUS K B3aUMOIIOHUMAHUIO
¥ B3aUMOIIOMOIIM B TMpolecce ITOW y4yeOHON [eATeNbHOCTH, TOTOBHOCTH OLIEHHWBaTh CBOE
MOBEACHUE M TIOCTYIKH CBOMX TOBAapHUIIECH C MO3UIIMU HPABCTBEHHBIX M IPABOBBIX HOPM C
Y4€TOM OCO3HAHUS MOCIEACTBUI OCTYIIKOB;

3) HeHHOCTH HAYYHOTO MO3HAHUS:

MHpPOBO33PEHUYECKHE  MPEACTABICHMS O  BEIIECTBE M  XHMHUYECKOW  pEakluu,
COOTBETCTBYIOLINE COBPEMEHHOMY YPOBHIO Pa3BUTHS HAayKH U COCTaBISIOLIUE OCHOBY JUIS
NMOHMMAaHUA  CYIIHOCTH HAy4YHOM  KapTHUHBI MHUpa, TMpEACTaBIeHUS 00  OCHOBHBIX
3aKOHOMEPHOCTSAX Pa3BUTHUS MPHUPOJIbI, B3AUMOCBA3SIX YEJIOBEKa C MPUPOAHON Cperod, O posn
XMMUU B MIO3HAHUU 3THX 3aKOHOMEPHOCTEN;

MO3HaBaTEIbHbIE MOTHBBI, HANpABICHHBIE Ha TOJIYYCHHE HOBBIX 3HAHUW 10 XUMUH,
HeoOXouMbIe MM OOBSCHEHHS HAOMIONAaeMBbIX TPOIECCOB U SBICHUN, MO3HABATEIBHOM,
WH()OPMAITMOHHONW U YUTATEIHCKOM KYJIBTYphI, B TOM YHCJIE€ HaBBIKOB CAaMOCTOATEIbHON paOOThI
C Y4eOHBIMH TEKCTaMH, CIPAaBOYHOH JUTEpaTypoi, MTOCTYMHBIMH TEXHHUUYECKHUMH CPEICTBAMHU
WH()OPMAITMOHHBIX TEXHOJIOTHH;

UHTEpeC K OOyUeHUIO0 M TO3HAHMIO, JIF0O03HATENFHOCTh, TOTOBHOCTh M CHOCOOHOCTH K
caM000pa30BaHMIO, TIPOSKTHOW M MCCIIEIOBATEIBCKOM NIEATEbHOCTH, K OCO3HAHHOMY BBIOOPY
HAMPaBIEHHOCTU U YPOBHsI 0OyUeHUs B AallbHEHIIIEM;

4) hopMUpOBaAHMSA KYJIBTYPHI 310POBbSI:

OCO3HAaHHUE LIEHHOCTH JKW3HH, OTBETCTBEHHOTO OTHOILIEHHUS K CBOEMY 3I0pOBBIO,
YCTAHOBKHM Ha 370pPOBBIM 00pa3 >KW3HH, OCO3HAHWE TOCJIEACTBUA W HENPUITHE BPEIHBIX
NpUBBIYEK (YIOTPEONCHUS aJKOTOJsI, HAPKOTUKOB, KYpPEHHs), HEOOXOAUMOCTH COOIIONEHUS
mpaBui 0E30MaCHOCTH TPH OOpAIIEHUH C XHUMHYECKHMH BEIIECTBAMU B OBITY W pealbHON
KU3HU;

5) Tpy10BOr0 BOCIIUTAHMA:

MHTEpPEC K MPaKTUYECKOMY U3YyUeHHUI0 TIpodeccuii U Tpyaa pa3IuyHOTO pojia, YBAKEHUE K
TPpyLy ¥ pe3ylbTaraM TpPYJIOBOM JeATEIbHOCTH, B TOM UYHCIE HA OCHOBE NPUMEHEHUS
NpPEeIMETHBIX 3HAHUW 10 XUMHH, OCO3HaHHBIM BBIOOp WHIWBUIYaJbHOW TPAECKTOPUU
MIPOJIOJKEHUST 0O0pa30BaHUS C YYETOM JIMYHOCTHBIX HHTEPECOB M CIIOCOOHOCTH K XUMUH,



0O0IIeCTBEHHBIX MHTEPECOB M MOTPEOHOCTEH, yCHemHOW NMpoecCHOHATBHON ACATEIbHOCTH U
pa3BUTHS HEOOXOIMMBIX YMEHHM, TOTOBHOCTh a/1aliTUPOBATHCS B MPO(PECCHOHATIBLHON CPEIE;

6) 9K0JIOrM4eCKOTr0 BOCTIUTAHMSA:

9KOJIOTUYECKH 11eJIecO00pa3HOe OTHOIICHHE K MPUPOJIe KaK UCTOYHHUKY KU3HU Ha 3emiie,
OCHOBE €€ CyIIECTBOBaHUS, MOHMMAaHUE IIEHHOCTH 37J0POBOTO M 0E30MacHOr0 oOpasa KHM3HH,
OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY (U3MYECKOMY U IICUXHYECKOMY 370POBbIO,
OCO3HaHHE IIEHHOCTH COOJIONCHUS MpaBMl 0€301MacHOTO MOBEIECHH IpU padoTe ¢ BELIECTBAMH,
a TAK)K€ B CUTYALMSIX, YTPOKAIOIIMX 3I0POBbIO U )KU3HU JIIO/IEH;

CIIOCOOHOCTH NPUMEHSATh 3HAHMSI, MOIY4YaeMble IMPU U3YYEHUU XUMHH, JJIS PEIICHUs
3a/1a4, CBSI3aHHBIX C OKPYKAOLIEH MPUPOJHOM CpPeoH, sl MOBBIIEHUS YPOBHS 3KOJIOIMYECKON
KYJIBTYPBI, OCO3HAHHs TIO0ATBHOTO XapaKTepa SKOJOIMYECKUX MPOOJIeM M MyTeH MX perieHust
MIOCPEICTBOM METOAOB XUMUHU, SKOJIOTHYECKOTO MBIIUICHUS, YMEHHS PYKOBOJICTBOBATHCS UM B
[I03HABATEIbHOM, KOMMYHUKAaTUBHON U COLIMAJIBHOM IIPAKTHUKE.

METANPE/IMETHBIE PE3YJIBTATBI

B cocraBe MerampenMeTHBIX pPe3yIbTaTOB BBIICISIOT 3HAYUMBIE i (DOPMHPOBAHUS
MHUPOBO33pEHHUsI OOIlEHAyYHbIe MOHATUS (3aKOH, TEOpHSs, NPUHLUI, TUIIOTE3a, (PaKT, CHCTEMa,
IIPOLIECC, PKCIEPUMEHT U JIPYTo€.), KOTOPbIE UCIOJIb3YIOTCSI B €CTECTBEHHO-HAYUHbIX Y4€OHBIX
npeaMeTax U MO3BOJISIFOT Ha OCHOBE 3HAHUU U3 9TUX MPEAMETOB (POPMUPOBATH MPEICTABICHUE O
LIEJIOCTHOM Hay4HON KapTHMHE MHpa, U yHHUBEpCajbHble yueOHblE JEHCTBUA (IIO3HABaTEIbHbIC,
KOMMYHHKAaTUBHbBIE, PETYISATUBHBIC), KOTOphIe 0OecreunBaroT (POPMHUpPOBAHHE TOTOBHOCTH K
CaMOCTOSTEILHOMY TUTAHUPOBAHUIO U OCYILIECTBICHUIO YI€OHO! JEATEIbHOCTH.

IHo3naBaTesibHBbIC YHHBEPCAJIbHbIE YUeOHbIe 1eHCTBUS

Ba3oBble Jioruyeckue eiicTBuA:

YMEHUSI MCIOJb30BaTh NPHUEMBI JIOTMYECKOTO MBIIUIEHUS @PU OCBOCHUM 3HAHMIL:
pacKpbIBaTh  CMBICI XMMHMYECKHUX TOHATUH  (BBIAEHATH HX XapaKTepHbIE IMPU3HAKH,
yCTaHABIMBATh B3aUMOCBSA3b C APYTUMU MOHITHSIMH), UCIOIB30BaTh MOHATHUS JUISI OOBSICHEHUS
OTACTBHBIX (DAaKTOB M SBJICHHUU, BBHIOMpATh OCHOBAHUS M KPHUTEPHH IS KJIACCH(PHUKALNUU
XMMUYECKHX BEUIECTB U XUMHUUYECKUX PEAKIIMil, yCTaHABIMBATh IPUUYMHHO-CIIEICTBEHHbBIE CBS3H
MEXIy 00BEKTaMU U3YUEHHSI, CTPOUTH JIOTHYECKHE PAcCyXACHUS (MHIyKTUBHBIC, e TyKTUBHBIC,
0 aHAJIOTHH), JIeNIaTh BHIBOJIBI U 3aKITFOUEHUS;

YMEHHE MPUMEHSTHh B IMPOLIECCEe MO3HAHUS MOHATHS (MPEAMETHbIE U METalpeAMETHBIE),
CHUMBOJINYECKHE (3HAKOBBIE) MOJEIH, MCIOIb3yeMble B XHUMHH, NPEOOpa3OBbIBATh IIUPOKO
IPUMEHSIEMbIE B XUMHHM MOJIEJIbHBIE MPEICTABICHUS — XUMUYECKUIN 3HAK (CHMBOJI 3JIEMEHTa),
XUMHYecKass ¢GopMyla U ypaBHEHME XUMHUECKONW peakluu — TpUd pelIeHUH YdeOHO-
MO3HABaTE€IbHBIX 3aJad, C Y4E€TOM OTUX MOJENIbHBIX IMPEJCTABIEHUN BBIABIATH U
XapaKTepU30BaTh CYIIECTBEHHbIE MPHU3HAKH H3Y4aeMbIX OOBEKTOB — XMMUYECKHX BEIIECTB U
XUMHYECKUX peakUui, BBISBIATH OOLIME 3aKOHOMEPHOCTH, MPUYMHHO-CIIEICTBEHHBIE CBS3H U
IIPOTUBOPEYNS B N3Y4aEeMbIX IIPOLIECCAX U ABJICHUSAX.

Ba3oBble ucciaenoBareibckme 1eiicTBUSA:

YMEHHE HCIOJIb30BaTh IOCTABICHHBIE BOIPOCHI B Ka4€CTBE MHCTPYMEHTA IIO3HAHUSA, a
TaK’k€ B KaueCTBE OCHOBBI i (OPMHPOBAHUS THUIOTE3bl IO MPOBEPKE MPABUIBHOCTU
BBICKa3bIBAEMBIX CYKICHUN;

NpUOOpETEHUE OMbITa MO IJIAHUPOBAHUIO, OPraHU3allMM U TMPOBEIECHUI0 YYEHHYECKUX
HKCIIEPUMEHTOB, YMEHHE HaOII0IaTh 32 XOIOM IPOIIECCa, CAMOCTOATEIBHO MPOTHO3UPOBAThH €r0
pesynbTar, (GopmMyaupoBaTh 00OOIIEHUS W BBIBOABI 1O pe3y/IbTaTaM IPOBEAEHHOTO OIBITA,
UCCIIEIOBaHMUS, COCTABIISATh OTUYET O MPOJEIaHHON padoTe.

Pabora c nundopmanueii:

yYMEHHE BBIOMPATh, aHATM3UPOBATh U UHTEPIPETUPOBATh HH(POPMAITUIO Pa3IMYHBIX BHIOB
u (hopMm mpeacTaBIeHUS, NOIYyYaeMyIO U3 Pa3HbIX HCTOYHUKOB (HAy4YHO-TIOMYJSIpHAS JIUTEparypa
XUMHUYECKOTO COJEpKaHUs, CIpaBOYHble Mocobus, pecypcsl MHTepHeTa), KpUTHUECKU
OILICHUBATh POTUBOPEYUBYIO U HEAOCTOBEPHYIO HH(POPMALIHIO;



YMEHHUE IPUMEHSTH Pa3IMUHbIe METOABI U 3alPOCHI MPU MOUCKE U 0TOOpe MHPOPMALIUU U
COOTBETCTBYIOIIMX JAAHHBIX, HEOOXOIUMBIX Ul BBIIOJHEHUS YUEOHBIX U MO3HABATENIbHBIX 3a/1a4
OMpeAeNEHHOr0 THIIA, MPUOOPETEHHWE ONbITa B OONACTH HCIIOJIB30BaHUS HH(DOPMALMOHHO-
KOMMYHUKAaTUBHBIX TE€XHOJOI'MH, OBJa/ICHUE KYJIbTYpPOH aKTHBHOI'O HUCIOJIb30BAHUS PA3IUYHBIX
MIOUCKOBBIX CHUCTEM, CaMOCTOATENBbHO BBIOMpPATh ONTUMAIbHYIO (opMy MpeacTaBICHUS
UHGOpPMaLMM U WUIIOCTPUPOBATH peIlaeMble 33Ja4d HECIOXKHBIMH CXEMaMHM, JuarpaMMamu,
npyrumu popmamu rpaduKy U UX KOMOMHALIUSIMU,

YMEHHE HCMONb30BaTh M aHAJIU3UPOBaTh B Ipolecce y4eOHONW M HCCIe0BaTeIbCKON
NEeSITebHOCTH MH()OPMAIIHIO O BIMSHUN MPOMBIIIIICHHOCTH, CEIbCKOTO XO3SHCTBA U TPAHCIIOPTA
Ha COCTOSIHME OKpYXKaroIled NPUPOTHON Cpeibl.

KoMMyHHKaTHBHbIEe YHHBepCcaabHble y4eOHbIe JeilicTBUA:

yYMEHHUS 3aJaBaTh BONPOCHl (B Xoxe Juanora W (WIKM) AUCKYCCHH) IO CYLIECTBY
o0CyXJ1aeMOi TeMbl, (OPMYJIHPOBATH CBOM NPEAJIOKECHUS OTHOCHUTEIBHO BBIMOJHEHHS
IPEJIOKEHHOM 3a1auH;

YMEHUS NPEACTABIATD MMOMyYSHHbIE PE3yNbTaThl I03HABATEIBHOM 1EATEIFHOCTH B YCTHBIX
U DHMCbMEHHBIX TEKCTaX; JejlaTh IPE3CHTALUI0 pPE3YJIbTaTOB BBINOJHEHUS XUMHUYECKOIO
IKCTIEPUMEHTa (J1a00paTOpHOTO OIBITA, JIA0OPATOPHOM pPabOTHl MO HCCIEIOBAHHUIO CBOWCTB
BEIIECTB, Y4€OHOTO MTPOEKTA);

YMEHUSI Y4eOHOTO COTPYIHUYECTBA CO CBEPCTHHUKAMHM B COBMECTHOHM IMO3HABATEIILHOW U
UCCIIEIOBATENIbCKON JEATENIbHOCTH IPU PELICHWH BO3HUKAIOUIMX MpoOJieM Ha OCHOBE Yy4déTa
OOLIMX HMHTEPECOB M COMIACOBAHMS MO3ULUN (0OCYKIeHHs, OOMEH MHEHUSIMH, «MO3TOBBIE
HITYpMbI», KOOPAWHAIMS COBMECTHBIX NEHCTBUH, ONpeaeIeHne KPUTEPUEB 10 OLEHKE KauecTBa
BBITIOJTHCHHOHN pa0OThI U APYTHUE).

PeryisiTuBHbIe YHUBepcaJIbHbIe y4eOHbIe 1eiicTBUS:

YMEHHUE CAMOCTOSITENILHO ONPENENATh NN JCSITeIbHOCTH, IUIAHUPOBATh, OCYIIECTBIIATD,
KOHTPOJIUPOBaTb U IpPU HEOOXOAMMOCTH KOPPEKTUPOBaTh CBOIO JESATEIbHOCTh, BBIOMpATh
HanOonee H(QdexkTuBHBIE CIMOCOOBI  pemieHWs y4eOHBIX W IO3HABAaTENbHBIX  3ajad,
CaMOCTOSITENIBHO COCTaBJIATh WM KOPPEKTUPOBATh NPEAJIOKEHHBIH aJrOpUTM JeHCTBUH mpu
BBIMOJIHEHUH 33JaHUH C YYETOM TMOMyYeHHS HOBBIX 3HAaHMH 00 M3y4aeMbIX OOBEKTax —
BEIIIECTBaX M peaKlHsIX, OLIEHUBATh COOTBETCTBUE MOITYUYEHHOIO pe3yibTaTa 3asBICHHOW LeNH,
YMEHHUE UCIOIh30BaTh M aHAJTM3UPOBATh KOHTEKCTHI, IPE/IaraeMble B YCIIOBUH 33 IaHHIA.

INPEIMETHBIE PE3YJIBTATBI

B cocraBe mnpeaMeTHBIX pE3YJABTATOB MO OCBOCHHIO OO0S3aTEIBHOTO  COMACPKAHMSA,
YCTAHOBJICHHOTO JaHHOW (enepanbHOM pabouyeil mNporpaMMoi, BBIIENSIOT: OCBOEHHBIE
o0yyaronMMKCs Hay4yHbI€ 3HAHUS, YMEHMS M CHOCOOBl JAEMCTBUM, cHermupuuecKkue Uit
npeaMeTHOW obnacTu «XUMHs», BUABI JESATEIBHOCTH IO MOJIYYEHHIO HOBOTO 3HAHMS, €ro
UHTEPIPETAINHU, PEOOPA30BAHNIO U TIPUMEHEHHUIO B PA3JIMYHBIX YU€OHBIX U HOBBIX CUTYAITHSIX.

K koHny oOydenus B 8 kiacce mpenMeTHbIE pe3ynbTaThl Ha 0a30BOM YPOBHE JIOJIKHBI
OTpakarb CHOPMHUPOBAHHOCTD y O0YUAFOIIUXCS YMEHHIA:
® DaCKpBIBaTh CMBICT OCHOBHBIX XMMHUECKUX MOHATHI: aTOM, MOJIEKY/Ia, XUMHUYECKUN HJIEMEHT,
IPOCTOE BELIECTBO, CIOXKHOE BEIIECTBO, CMECh (OIHOPOAHAs M HEOAHOPOJHAs), BaJE€HTHOCTb,
OTHOCHTEJIbHASI aTOMHAsI ¥ MOJIEKYIISIpHAsl Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIpHAsI Macca,
MaccoBasi OISl XMMHUYECKOTO 3JIeMEHTa B COECJUHEHUH, MOJISIPHBIM 00BEM, OKCHA, KUCIOTA,
OCHOBaHHE, COJIb, DJIEKTPOOTPUIATEIHHOCTh, CTEIIEHb OKHCICHHS, XHMHUYECKas pPEaKIus,
KJaccu(UKaIUs peakifii: peakluu COeIWHEHHs], PeaKLUu pa3jIoKeHHs, Peakluu 3aMeleHUs,
peakiuu 00OMEHa, IK30- M HJIOTEPMHUYECKHE PEaKIiy, TeIuIoBoi 3 dekT peakium, sapo atoma,
SIIEKTPOHHBIM CIIOW aToma, aTOMHas OpOUTallb, PaAUyC aroMa, XUMHUYECKasi CBA3b, MOJSPHAs U
HETIOJISIpHAsi KOBAJICHTHASI CBSI3b, HOHHAS CBSI3b, HOH, KaTHOH, aHUOH, PAacTBOP, MaccoBasi JTOJS
BelecTBa (MPOLEHTHAs KOHIIEHTPalKs) B pacTBOPE;
® UTFOCTPUPOBATH B3aUMOCBS3b OCHOBHBIX XUMHUYECKHUX TMOHSATHIA U TPUMEHSATH 3T TOHSATHS
NIPY OTIMCAHWH BEIECTB U UX MPEBPAICHUN;



® JCIIOJIb30BATh XMMUYECKYI0 CHMBOJIHMKY JUIS COCTaBJIeHUS (OPMYN BEIIECTB M ypaBHEHUH
XUMHYECKUX PEAKIIHII;
® ONpEIENATh BAJEHTHOCTh aTOMOB JJIEMEHTOB B OMHAPHBIX COCIMHEHUSX, CTETICHb OKUCIICHUS
SIIEMEHTOB B OMHAPHBIX COCTUHEHUSAX, MPUHAJICKHOCTh BEIIECTB K OINpPEAeNEHHOMY KIaccy
coequHEeHUH 1o Gpopmynam, BUJ XUMUYECKON CBSA3H (KOBAJICHTHAs U MOHHAS) B HEOPraHUYECKUX
COCIMHEHUSX;
e packpeiBarb cMbica Ilepuoanueckoro 3akona JI. WM. MenzaeneeBa: J1€MOHCTPUPOBATH
MIOHUMaHUE MEPUOIUYECKON 3aBUCUMOCTH CBOMCTB XUMUYECKHUX 3JIEMEHTOB OT UX IOJIOKEHHUS B
[Tepuonnueckoi cucreMe, 3aKOHOB COXPAaHEHMSI MAcChl BEIIECTB, [IOCTOSIHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO YY€HHsI, 3aKOHa ABOrajpo;
® ONUCHIBAaTh W XapakTepuszoBarh TabimuuHyio ¢opmy llepuognueckoit cuCTEMBI XUMUYECKHX
AIIEMEHTOB: Pa3JIM4aTh MOHATHUS «IVIaBHas moArpynna (A-rpynmna)» u «modounas noarpynna (b-
rpymma)», Majible U OOJIbLINE MePUO/Ibl, COOTHOCUTH 0003HAYEHHSI, KOTOPbIE UMEIOTCS B Tabiuie
«llepuonnueckass cucrema xumuueckux s1eMmeHTOB JI. WM. MenaeneeBa» ¢ YUCIOBBIMU
XapaKTepUCTUKAMH CTPOCHHSI aTOMOB XMMHYECKUX 3JEMEHTOB (COCTaB W 3apsj sjpa, obiiee
YHCJIO 3JIEKTPOHOB U PACIPEAEICHUE UX IO AIEKTPOHHBIM CIIOSIM);
e Ki1accu(UIMPOBATh XUMUYECKUE IIEMEHTHI, HEOPTaHUYECKHE BEIIECTBA, XUMUYECKUE PEAKIIUU
(10 4KCy U COCTaBY YYacTBYIOUIMX B PEAKIIUU BEIIECTB, MO TEIIOBOMY P (HEKTY);
® XapaKTepU30BaTh (ONMCHIBATh) OOILIME XMMHUYECKHUE CBOMCTBA BEIIECTB PA3JIUYHBIX KJIACCOB,
NOATBEPXKAasl  ONMCAaHME IPUMEpPaMH  MOJIEKYJISPHBIX  YPAaBHEHUH  COOTBETCTBYIOILKX
XUMUYECKUX PEaKIuil;
® [[POTHO3UPOBaTh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT HX Kauye€CTBEHHOIO COCTaBa,
BO3MOKHOCTH MPOTEKAHUS XUMUYECKHUX MTPEBPAIICHUI B PA3JIMYHbBIX YCIOBUSX;
® BLIYHCIISATE OTHOCUTENIBHYIO MOJIEKYJIIPHYIO U MOJIIPHYIO MAacChl BEILECTB, MacCOBYIO JIOJIIO
XUMHUYECKOT0 3JIeMEHTa 1o (opMylle COEAMHEHHMs, MAacCOBYIO JIOJII0 BEILECTBA B PAcTBOPE,
MIPOBOAUTH PACYETHI 10 YPABHEHUIO XUMUYECKOU PEaKIINY;
® [I[PUMEHATh OCHOBHBIE ONEPALUU MBICIUTEIbHON JAESITEIbHOCTHM — aHaliu3 M CHHTES,
CpaBHEHHE, O0000IIeHHe, CHCTEMaTU3alulo, KIACCHU()UKAIMIO, BBISBICHHE MPUYUHHO--
CJIEACTBEHHBIX CBSI3€U — JJI U3Y4YEHHs CBOMCTB BELIECTB U XMMHUYECKUX PEAKIUM, €CTECTBEHHO-
Hay4HbIE METO/bl IO3HaHUA — HaONIOEHHE, H3MEpPEHHE, MOJEIMPOBAHHE, SKCIEPUMEHT
(peanbHBIN U MBICIICHHBIN);
e cJIe10BaTh IIPaBUJIaM IOJIb30BAHUS XUMUYECKON MOCYA0N U 1a00paTOpHBIM 000pYyI0BaHUEM, a
TaK)Ke MpaBUiIaM OOpAIEHUS C BEIIECTBAMU B COOTBETCTBUH C MHCTPYKLHUSAMHU 1O BBITOJHEHUIO
7a00paTOPHBIX XUMHUYECKHUX OIBITOB IO IMOJYYEHHIO U COOMpPAHUIO Ta3000pa3HbIX BEIIECTB
(Bomoposa W KHCJIOpOAa), HPUTOTOBIEHHIO PACTBOPOB C ONpPENENEHHON MaccoBOM Joieit
pPacTBOPEHHOIO BEIECTBA, IUIAHUPOBATH M IMPOBOAUTH XUMHUYECKHE DOKCIIEPUMEHTHI IO
pacrio3HaBaHUIO PACTBOPOB IIEJIOUed W KHUCIOT C TIOMOIIBIO HWHIWKATOPOB (JIAKMYC,
beHondranaent, METUIOPAHX U IpYTHE).

K koHiy oOyuyeHus B 9 Kjacce npeiMeTHbIE pe3yiabTaThl Ha 0A30BOM YPOBHE JIOJIKHBI
oTpakaTb C()OPMUPOBAHHOCTD y O0YHAIOIIUXCS YMEHHNA:
® PacKpbIBaTh CMBICII OCHOBHBIX XMMHMUECKHUX TMOHATUN: XUMUYECKUHN JIEMEHT, aTOM, MOJIEKyIa,
WOH, KaruoH, AaHWOH, I[POCTOE  BEIIECTBO, CJOXHOE  BELIECTBO,  BAaJEHTHOCTD,
ANIEKTPOOTPULIATENIBHOCTh, CTENEHb OKHUCIICHUS, XMMUYECKas PpEaKIHs, XUMHUYECKas CB3b,
TEIUIOBOM 3P QEKT peakuu, MOjb, MOJSIPHBIM 00bEM, PacTBOP, MEKTPOJIUTHI, HEIIEKTPOIUTHL,
AIEKTPOJIUTHYECKAsT JMCCOLMALUS, DPEAaKIMU HOHHOTO OOMEHa, KaTaju3arop, XHUMHYECKOe
paBHOBecHe, oOparuMble M HeoOpaTUMble peaklUH, OKHUCINUTEIbHO-BOCCTAHOBUTEIbHBIE
peakluu, OKUCIUTEIb, BOCCTAHOBMUTEIb, OKHCIEHHE M BOCCTAHOBJIEHHE, aJlJIOTPOINS,
aM(pOTEepHOCTb, XUMUYECKasl CBsI3b (KOBAJICHTHAs, HOHHAs, METaNINYecKasi), KpUCTaJUIMUecKast
pelmérka, KOppO3Msl METajulOB, CIUIaBbl, CKOPOCTh XUMHYECKON peakUMH, MpeneiabHO
nonyctumast koHrenTpauus [1/IK Beniectna;



® WJUTFOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XMMHUYECKUX IMOHSITHUM U IPUMEHATH 3TH HNOHSTHS
IIPY ONMCAHHUHM BEIIECTB U UX MPEBPALLCHUN;

® ICTI0JIH30BaTh XUMHUYECKYI0O CHMBOJHUKY Ul COCTaBICHHS (DOpMYN BELIECTB M YpaBHEHHI
XAMHUYECKUX PEAKLIHIA;

® ONpeNieNsATh BAJICEHTHOCTb M CTENEHb OKHUCJICHUS XUMHUYECKUX JJIEMEHTOB B COEIUHEHMSAX
pa3IMYHOIO COCTaBa, MPUHAJIEKHOCTh BEIIECTB K ONPENCIIEHHOMY KJacCy COEIUHEHHUH II0
dopmynam, BUJ XUMHUYECKOU CBsI3M (KOBaJCHTHAs, MOHHAs, METAJUINYECKas) B HEOPTaHUIECKUX
COEIMHEHUSX, 3apsj] MOHA MO0 XMMHMYECKOH (opmyie, XapakTep Cpeabl B BOIHBIX PAacTBOpax
HEOPraHWYECKUX COCAUHEHUH, TUIl KPUCTAJUINYECKON PEIIETKY KOHKPETHOI'O BELIECTBA;

e packpbiBaTh cMbici Ilepuonmueckoro 3akona JI. M. MenzaeneeBa M JE€MOHCTPUPOBAaTh €ro
IIOHUMaHME: OINUCBHIBATh M XapaKTepu3oBaTh TabmuuHyro (opmy Ilepuoauueckoit cucremsl
XUMHUYECKUX 3JIEMEHTOB: paziNyuaTh MOHATHS «IJIaBHAs MOATpynma (A-rpymma)» U «mo0oyHas
noarpynna (b-rpynmna)», manele ¥ OoJbIIME MEPHONbI, COOTHOCUTh OOO3HAYEHHs, KOTOpBIE
UMEIOTCS B NEPUOIAMYECKON TaONIUIEe, C YUCIOBBIMH XapaKTEPUCTHUKAMHU CTPOCHHS aTOMOB
XMMHUYECKUX 3JIEMEHTOB (COCTaB M 3aps]l siipa, 00Iee YUCIO AIEKTPOHOB M paclpeesieHue uxX
0 JIEKTPOHHBIM CII0SIM), OOBSICHATH O0IIHNE 3aKOHOMEPHOCTH B U3MEHEHHH CBOMCTB AJIEMEHTOB
U UX COCIMHEHMH B Mpesenax MaljblX NepUOJOB U IIaBHBIX MOAIPYII C YYETOM CTPOCHUS HUX
aToOMOB;

e KjlacCU(hULMPOBATh XUMUYECKHE AIIEMEHThI, HEOPraHMUECKUE BEIEeCTBA, XUMUUYECKUE PEaKIH
(Mo 4Mcay M COCTaBy YYacTBYIOIIMX B pEaKIUM BEIIECTB, IO TemIoBoMy 3(h(deKTy, o
U3MEHEHUIO CTENIEHEH OKUCIIEHUSI XUMUYECKUX JIEMEHTOB);

® XapaKTepu30BaTh (OMMUCHIBATh) OOIIME U crenn(UUIecKre XMMHYECKUE CBOMCTBA MPOCTHIX U
CJIOKHBIX BELIECTB, MOATBEPKAas ONMMCAHUE MTPUMEPAMU MOJIEKYJISPHBIX U MOHHBIX YpaBHEHUH
COOTBETCTBYIOLINX XUMHUECKUX PEAKIHil;

® COCTABIIATh YPAaBHEHUS JIEKTPOIUTUUYECKON JUCCOLMALUN KUCIIOT, IIeJo4el U Colel, MOIHbIe
U COKpAIlEHHbIE YPaBHEHUS PeaKIMii HOHHOrO 0OMeHa, ypaBHEHHsI peakuil, MOATBePKIAI0IINX
CYLIECTBOBAHHE F€HETUYECKON CBSA3HM MEXAY BEIIECTBAMU Pa3IMUHBIX KJIACCOB;

® DAcKpbIBaTh  CYHIHOCTb  OKHCIIUTEIIbHO-BOCCTAHOBHUTENbHBIX  peakUuil  MOCpenCTBOM
COCTaBJIEHUS AJIEKTPOHHOTO OanaHca ITHUX peaKuii;

® [[POTHO3UPOBATh CBOMICTBA BEUIECTB B 3aBUCUMOCTH OT HMX CTPOEHHS, BO3MOKHOCTH
IIPOTEKAHUSI XUMUYECKUX MPEBPAILEHUI B Pa3JINYHbIX YCIOBUSAX;

® BLIYKCIISATE OTHOCUTENIBHYIO MOJIEKYJIIPHYIO U MOJIIPHYIO MAacChl BEILECTB, MacCOBYIO JIOJIO
XMMHYECKOTO 2JIeMEHTa M0 (hOopMylle COEIMHEHHUS, MACCOBYIO JOJNIO BEIIECTBA B PacTBOPE,
IIPOBOJUTH PACUETHI 10 YPAaBHEHUIO XUMHUYECKON PEAKINY;

e coOIOIaTh MpaBUiia MOJIb30BAHUS XMMHUUECKOM MOCyn0l U J1abopaTopHBIM 00OpYyIOBaHUEM, a
TaK)ke IpaBuiia oOpallleHUs C BEUIECTBAMH B COOTBETCTBUHU C MHCTPYKIUSMHU IO BBITOJHEHUIO
7a00paTOPHBIX XMMHYECKHUX OMNBITOB IO IMOJYYECHUIO M COOMPAHUIO Ta3000pa3HbIX BEIECTB
(aMMHMaKa 1 yIJIeKUCIIOoro Trasa);

®[IPOBOAUTH PEAKLMUH, MOATBEPKAAOIINE KAUYECTBEHHBIM COCTAaB pPAa3jM4YHBIX BEILECTB:
pacrio3HaBaTh OIBITHBIM MYTEM XJOPHUI-, OpOMMI-, MOAMI-, KapOoHar-, docdar-, cuiamkar-,

Cyan)aT-, TUAPOKCUA-UOHBI, KaTHOHBI aAMMOHMHA n HOHBI N3YYCHHBIX METAJlJIIOB,
MNPUCYTCTBYIOIUC B BOAHBIX pACTBOPAX HCOPTraHNUICCKNUX BCUICCTB,
® [IPUMCHATE OCHOBHBIC OII€palnn MBICITUTEIIFHOM JACATCIIBHOCTH — aHalu3 W CHHTE3,

CpaBHCHHE, O606H.[CHI/Ie, CUCTEMATU3allI0, BBIABICHUC IMPUYMHHO-CIICACTBECHHBIX CBS3EH — I
W3YyYEHUsl CBOMCTB BELIECTB U XUMUYECKUX PEAKLU, €CTECTBEHHO-HAY4YHbIE METO/IbI T03HAHUS
— HaOmIoeHHe, W3MEpPEeHHe, MOJEIMPOBAHHME, SKCIEPUMEHT (peajbHbIi M MBICICHHBIN).
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8 KJIACC
KoanuecTBo yacoB
Ne DJIeKTpOHHbIe (LM (ppPOBHIE)
HaumeHoBaHue pa3/iesioB U TeM NPOrpaMMbl KoHTpoJIbHbIE IpakTyecku
n/n Bcero o0pa3oBaTeibHbIE Pecypchl
padoTbI e padoTnbI
Pa3nen 1. [lepBoHauajibHbIe XUMHYECKHE MOHATHS

11 Xumust — BaxkHas 00JIaCTh €CTECTBO3HAHUSA U c 5 bu6mmoreka [IOK

' [PaKTUYECKOM JeSITEIHbHOCTH YeI0BEKa https://m.edsoo.ru/7f41837c
1.2 BemiecTBa 1 XUMHYECKHE PEAKIIUU 15 1 bubmorexa [IOK

' H pearh https://m.edsoo.ru/7f41837¢c

Hroro no pazneny 20

Pasnen 2. Baxkneiiume npeact

ABUTC/IH HEOPraHHYECKHUX BEeHIECTB

bu6mmoreka [JOK
2.1 B .K I
o3ayx. Kucnopon. Towsrie 06 okeraax 6 https://m.edsoo.ru/7f41837c
bu6moreka [IOK
2.2 B JI
OHOPOTLHIORATHE © KHCTOTAX H COMAX 8 1 https://m.edsoo.ru/7f41837c
bu6mmoreka [IOK
2.3 Bona. PactBopsl. [Tonsite 06 ocHOBaHUSX 5 1 1 httos://m.eds00.ru/7f41837¢
2.4 OcHOBHEBIE KJIaCCHI HEOPraHNYECKUX COETUHEHNN 11 1 1 Bubmorexa HOK
' p A https://m.edsoo.ru/7f41837¢c
Hroro no pazneny 30

Pasznea 3. [lepuonuyeckuii 3akon u [lepuognueckas cucrema xummuuyeckux 3aemMmenToB /. . MenneneeBa. CTpoenne aToMoB.

Xumunueckasi cBsi3b. OKHCJINTENbHO-BOCCTAHOBUTEIbLHbIE pPeaKkuuu

3.1

[Tepuoanyeckuii 3akoH u [leprnonnueckas

cHCcTeMa XUMHUYeCcKux sneMeHToB [l. 1.

7

bubmuoreka [IOK
https://m.edsoo.ru/7f41837c
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MenneneeBa. CTpoeHue aroma

Xumudeckas cBg3b. OKUCIUTCILHO-

3.2 3 bubnuoreka [JOK
BOCCTAHOBHTEIJIbHBIE PEAKIINU https://m.edso0.ru/7f41837c
Hroro no pasueny 15 bubmuotexa [IOK
https://m.edsoo.ru/7f41837c
bu6mmoreka [IOK
PesepBHOE Bpemst 3

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

Koan4yecTBo yacoB

Ne JuekTpoHHbIE (LM pOBbIE)
o/ HaumeHoBaHue pa3iesioB U TeM IPOrpaMMBbl Beero Kontpoasnsl | IlpakTnueckn 0BpasoBaTEbHbIE PECYpCbI
e padoThbl e padoThbl
Pa3ges 1. BemecTBO 1 XMMHYeCKHe PeaKIUA
11 [ToBTOpeHue u yrinyoaeHre 3HaHUH OCHOBHBIX 5 1 bubmuotexa [IOK
pasnenoB Kypca 8 kiiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMUYECKHUX 4 bubnuorexa LIOK
peakuui https://m.edsoo.ru/7f41a636
13 DNEKTPOoNUTUYECKAs AUCCOUALHS. XUMUYECKUE 3 1 1 bubnuorexa LIOK
peaKIiy B pacTBOpax https://m.edsoo.ru/7f41a636
Wroro no pazneny 17
Pa3gen 2. Hemerasuibl 1 UX cOeIMHEHUS
91 OO01mas xapakTepucTUKa XUMHUECKHUX IIEMEHTOB 4 1 bubnuoreka [IOK
VIIA-rpynnsl. ["anorenst https://m.edsoo.ru/7f41a636
99 OO01mas xapakTepucTUKa XUMHUECKHUX JIEMEHTOB 6 bubnuoreka [HIOK
VIA-rpynmnel. Cepa u e€ coequHEeHus https://m.edsoo.ru/7f41a636
23 OO0mmas XxapakTepuCTUKa XUMHUIECKHUX AIEMEHTOB ; 1 bubnmorexa [IOK
VA-rpynmsl. A30T, pochop U UX COeTUHEHHS https://m.edsoo.ru/7f41a636
ra | oo e e | , | moao
coenuHeHHs https://m.edso0.ru/7f41a636
Wroro no pazneny 25

Pa3nea 3. MeraJIbI M MX COeANHEHUS

3.1

OO01me CBOMCTBA METAJLIOB

4

Bbu6mmoreka IIOK
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3.2

Bakneiiime MeTajuibl U UX COSTUHEHUA

16 1

Bbu6mmoreka [IOK
https://m.edsoo.ru/7f41a636

Hroro no pazneny

20

Pasnen 4. Xumus v OKpy:Kawas cpeaa
4.1 BemecTBa 1 MaTepuaibl B )KU3HHU YeI0BEKA 3 bubmorexa [JOK
' H P https://m.edsoo.ru/7f41a636
Wroro mo pazneny 3
PesepBHOE Bpemst 3 bubmmoreia OK
P P https://m.edsoo.ru/7f41a636
OBHIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68 4
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