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INOACHUTEJIBHASA 3AIINCKA

[IporpaMMa 1o XMMHHM Ha YpOBHE OCHOBHOIO OOIIEro 0Opa3oBaHUs COCTaBJIEHA HAa OCHOBE TpeOOBaHMI K pe3yiabTaTaM OCBOEHHS OCHOBHOM
o0pa3oBaTebHON MPOrpaMMbl OCHOBHOTO 00IIero oopa3oBanus, npenacraBieHHbx B @I'OC OO0, a takxke Ha oCHOBe (eaepaabHON padouel MmporpaMMbl
BOCIIUTAHUS U C YUETOM KOHIICTIIIUH MTPETIOIaBaHusl yueOHOTo npeaMeTa « XMMHsS» B 00pa3oBaTeNbHbIX opranu3anusix Poccuiickoir @eneparnum.

[IporpamMmMa o xumuM JIa€T MPEICTaBICHUE O LENsIX, OOlieill cTpaTternd oOy4deHMs, BOCIIUTAHUS U Pa3BUTHUS OOydYaIOLIMXCSA CPEACTBAMU Y4€OHOTO
IIpeIMeTa, YCTaHABJIMBAET 00s3aTEIIbHOE MPEAMETHOE COJAEPKAHUE, NIPEAYCMATPUBAET PAcCIpeAesieHUue €ro Mo Kjaccam M CTPYKTYpPUpPOBAHHUE IO pa3jesaM U
T€MaM NPOrpaMMBbl [0 XUMHUU, ONPEJEIAET KOJTUUECTBEHHbIE U KAYECTBEHHbBIE XapAKTEPUCTUKN COACPIKAHUS, PEKOMEHAYEMYIO I1OCIEA0BATEIbHOCTD U3yUEHHUS
XMUMUU C y4ETOM MEXKIPEIMETHBIX M BHYTPUIPEAMETHBIX CBSA3CH, JIOTUKM Y4E€OHOTO IPOIECcca, BO3PACTHBIX OCOOCHHOCTEH OO0YyYaromuxcs, ONpeaeiseT
BO3MOXXHOCTH TIpeaMeTa s peaju3aluu TpeOOoBaHMM K pe3yibTaTaM OCBOCHMS OCHOBHOW 00pa3oBaTelIbHOW MPOrpaMMbl Ha YPOBHE OCHOBHOI'O OOIIETro
oOpa3zoBaHMs, a Takke TpeOOBaHMU K pe3ylbTaTaM OOy4YeHHMsS XMMHU Ha yYpPOBHE II€JIe M3yYeHHUs NpeJIMeTa W OCHOBHBIX BUIOB y4eOHO-ITO3HABATEIHHON
JEeSITeIbHOCTH 00YYar0IIerocs Mo OCBOCHHUIO Y4eOHOTO COJepKaHUSI.

3HaHME XUMUH CIIY>)KUT OCHOBOH Ui (POPMHUPOBAHUS MUPOBO33pEHUsI 00yUaIOLIErocs, €ro NpeACTaBICHU 0 MaTepUalbHOM €IUHCTBE MMpPA, BAXKHYIO
poIb UrparoT GpopMHUpyeMble XUMHUEH MPEACTaBICHUS O B3aUMOIPEBPALICHHUSIX YHEPTUUA U 00 IBOJIIOIMH BEUIECTB B MPUPOJIE, O MYTAX PEIICHUs TT100aIbHbBIX
poOJIeM YCTOMUMBOTO Pa3BUTHSI YEJIOBEUECTBA — CHIPHEBOM, SHEPIETHYECKOH, MMUIIIEBON M HKOJIOTHIECKOM Oe30MacHOCTH, TPOOIeM 3IpaBOOXPAHEHHSL.

N3yuenune xumuu:

CIOCOOCTBYET pean3alliii BO3MOKHOCTEH [T CAaMOPa3BUTHS M POPMHUPOBAHUS KYIbTYpPhI JMYHOCTH, €€ 001Iei 1 (yHKIIMOHATLHON TPaMOTHOCTH;

BHOCHUT BKJIaJ B (hOpMHpOBaHHE MBINUICHUS W TBOPYECKHX CIOCOOHOCTEH OOydaroluXcs, HaBBIKOB HUX CAMOCTOSITENILHON Y4eOHOU IesTeNbHOCTH,
HKCIEPUMEHTATBHBIX M UCCIIEA0BATEILCKAX YMEHUH, HEOOXOAMMBIX KaK B TIOBCEHEBHOM KHU3HH, TaK U B IPOPECCHOHATBHOMN JIEATEITbHOCTH;

3HaKOMHUT CO CHEeUU(UKOM HAyYHOTO MBINUICHUS, 3aKJIaJbIBA€T OCHOBBI IIEJIOCTHOIO B3MUIAJa HA €JUHCTBO IPHUPOJBI M 4YeNOBEKa, SBISETCS
OTBETCTBEHHBIM 3TaroM
B (DOPMHUPOBAHUHN €CTECTBEHHO-HAyYHOU T'PAaMOTHOCTH 00yUaroIIuXcs;

croco0cTByeT (POPMHPOBAHUIO IIEHHOCTHOI'O OTHOIIEHUS K €CTECTBEHHO-HAayYHBIM 3HAHUSM, K MpPHUpPOJE, K 4YEJIOBEKYy, BHOCHT CBOM BKJIaJ B
9KOJIOTHYECKOE 00pa30oBaHue 00YYaIOLIHXCS.

JlanHble HarpaBiieHHs B OOyYEHUM XUMHUHM O00€CIeYMBArOTCS creun(UKoi cojep’kaHusi y4eOHOro IpeaAMEeTa, KOTOPbIN SBISETCS MeNaroruuyecku
aJlanTUPOBAHHBIM OTpa)keHUEM 0a30BOI HayKH XMMHMHU Ha ONpPEACIEHHOM dTarne e€ pa3BUTHsL.

Kypc xumuu Ha ypoBHE OCHOBHOTO OOIIEero oOpa3oBaHUs OPHUEHTHPOBAH HAa OCBOCHHE OOYYaIOIMMHUCS CUCTEMbI NEPBOHAUYAIbHBIX MOHATHH XUMHH,
OCHOB HEOPTaHMYECKOW XUMHUH U HEKOTOPBIX OTJEIbHBIX 3HAUUMbIX MOHITUN OPraHUYeCKON XUMHUH.

CrpykTypa colep:kaHus HporpaMMmbl IO XMMHHM CHOPMHUPOBAHA Ha OCHOBE CHCTEMHOIO moaxoaa k e€ mizydenuro. CopepiaHHe CKIIAJbIBAeTCs W3
CHCTEMBI MOHATHI O XUMHYECKOM DJIEMEHTE M BEIIECTBE W CUCTEMBI MOHATHHA O XUMHUECKOW peakuuu. O0e 3TH CUCTEMbl CTPYKTYpHO OpPraHHM30BaHBI 110
MIPUHIIMITY ITOCJIEIOBATEIbHOTO Pa3BUTHSI 3HAHHUI Ha OCHOBE TEOPETUUYECKUX MPECTABIEHUIN pa3HOTO YPOBHSI:

— aTOMHO-MOJIEKYJISIPHOTO YUEHMsI KAK OCHOBBI BCETO €CTECTBO3HAHMUS;

— Ilepuogmueckoro 3akoHa [[. 1. MeHeneeBa kak OCHOBHOI'O 3aKOHA XUMUH;

— YYEHHsI O CTPOCHMH aTOMa U XMMHUYECKOH CBSI3U;

— TpeACTaBIeHUIN 00 3IEKTPOIUTUYECKOM TMCCOLMALUU BEIIECTB B pacTBOpax.



Teopernueckue 3HaHUA PACCMATPUBAIOTCS HA OCHOBE SMITMPUYECKH IMOJYYEHHBIX M OCMBICICHHBIX (DAaKTOB, Pa3BUBAIOTCS MOCIEIOBATEIBHO OT OJHOTO
YPOBHS K JAPYroMy, BBIOJNHSS (GYHKIUH OOBSCHEHHUS W MPOTHO3UPOBAHUS CBOICTB, CTPOCHHSI M BO3ZMOXKHOCTEH MPAKTHUYECKOTO MPUMEHEHUS M TOJy4YeHUs
M3Y4aeMbIX BEILLECTB.

OcBoeHue MPOrpaMMbl IO XUMHUH CIIOCOOCTBYET (POPMHUPOBAHUIO MPEICTABICHHS O XMMHUYECKON COCTABJISIONICH Hay4HON KapTHHBI MUpPA B JIOTHKE €€
CUCTEMHOH NPUPOAbI, IEHHOCTHOTO OTHOLIEHMS K HAYYHOMY 3HAHMUIO U METO/aM MO3HaHMs B HayKe. M3yueHue XMMUM IPOUCXOAUT C IIPUBJICUEHN €M 3HAHUI
W3 paHee N3y4YeHHBIX YUeOHBIX nmpeamMeToB: «OKpyskaronuii Mupy, «buonorus. 5—7 kinaccei» U «Puszuka. 7 Kiaccy.

[Tpu m3yueHNH XUMHU TPOMCXOTUT (HOPMUPOBAHHME 3HAHUI OCHOB XMMHYECKOH HayKH KaK OOJIACTH COBPEMEHHOTO €CTECTBO3HAHMS, MPAKTUYECKOH
JeSITeIbHOCTH YeJIOBEeKa M KaK OJHOTO U3 KOMIIOHEHTOB MHUPOBOHM KYJBTYpHI. 3ajauya yueOHOro mpeaMera COCTOUT B (hOPMHUPOBAHUHM CHCTEMbI X MMHUYECKHUX
3HAaHUI — BaXKHEHIINX (aKTOB, MOHATHHA, 3aKOHOB U TEOPETHUYECKUX MOJI0KEHUH, JOCTYIHBIX 0000IIEHNIT MUPOBO33PEHUYECKOTO XapaKTepa, si3blka HAYKH, B
MPHUOOIIEHNN K HAYYHBIM METO/IaM MO3HaHMs MPHU M3YYEHUU BEIIECTB U XMMHUYECKHX Peakluii, B (OPMUPOBAHUU U PAa3BUTHH MO3HABATEIBHBIX YMEHUN U UX
NPUMEHEHUH B Y4eOHO-TIO3HABATEIBHOW M Y4eOHO-MCCIEeNOBATEIbCKON JESITeIbHOCTH, OCBOCHMM IpaBHJ O€30macHOro oOpalmieHHs C BEUmleCTBaMHU B
MTOBCETHEBHOM KU3HHU.

[Ipu u3yyeHrr XMMUU Ha YPOBHE OCHOBHOI'O 00111ero 00pa3oBaHus Ba)KHOE 3HAUEHHUE TPUOOPETHN TaKUe LIEIH, KakK:

— ¢opMUpPOBaHUE WHTEIUIEKTYalIbHO Pa3BUTONW JTUYHOCTH, TOTOBOM K caMOOOpa30BaHHIO, COTPYIHUYECTBY, CAMOCTOSITEILHOMY MPHUHATHIO PELICHUM,
CTIIOCOOHOH aIaTHPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBUSAM KU3HH;

— HaNpaBJICHHOCTh 00YYEHHUS Ha CHUCTEMaTHYeCKOoe MPHOOIIeHne 00yJaloMXCsl K CAMOCTOATEILHON M03HABATEIbHON JeSTebHOCTH, HAYYHBIM METOAaM
MO3HaHUs, OPMHUPYIOIIMM MOTHBAIUIO M Pa3BUTHE CIIOCOOHOCTEH K XHUMHUU;

— o0ecrieueHue YCIOBHM, CIIOCOOCTBYIOIIMX MPUOOPETEHUIO OOYYaAIOIIMMUCS OMbITa Pa3HOOOpPa3HOHM MAeATEeIbHOCTH, TMO3HAHMS M CaMOIO3HaHMS,
KJIFOUEBBIX HABBIKOB (KJIFOUEBBIX KOMIETEHIIN ), UMEIOINX YHUBEPCAIBHOE 3HAUEHUE /ISl PAa3JINYHbIX BUJIOB JAEATEIbHOCTH;

— (opmupoBanue oO0mel (QyHKIMOHAIBHOW M €CTECTBEHHO-HAyYHONW TIPaMOTHOCTH, B TOM 4YHCIE€ YMEHUH OOBSICHATP U OICHUBATh SIBJICHUS
OKpY’KAIOILIEr0 MHUpa, UCIOJIb3Yys 3HAHMUSI U OMBIT, NMOJYYEHHbIE NMPU MU3YYEHUU XMMMH, IPUMEHATh UX MPH PEHIeHUH MpoOJIeM B MOBCEIHEBHOM >KU3HU U
TPYJAOBOM JESITEIBHOCTH;

— ¢popMupoBaHUE Yy O00yYaromMXCs T'YMaHMCTUYECKUX OTHOUICHWM, MOHMMAHUS ILIEHHOCTH XMMHUYECKUX 3HAHUW JJIs BBIPAOOTKM 3KOJOTHYECKH
11€J1eCO00pa3HOro NOBEJICHNS B OBITY M TPYAOBON JAEATEIBHOCTH B IIENISX COXPAHEHHsI CBOETO 3/I0POBbS U OKPYXKAIOIEH MPUPOTHOM Cpebl;

— pa3BUTHE MOTHBAIIMM K OOYYEHHIO, CIIOCOOHOCTEM K CaMOKOHTPOJIIO M CAaMOBOCIHMTAHUIO HA OCHOBE YCBOCHHS OOIIEUETIOBEUYECKUX I[EHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOPY IPOGMIIS U HAPAaBICHHOCTH AaJbHEHIIero o0yueHus.

OO111ee yuciio YacoB, OTBEIEHHBIX JUISl M3YYEHUs] XMMHUM Ha YpPOBHE OCHOBHOI'O 0011ero odpasoBanusi, coctapiseT 136 yacos: B 8 kinacce — 68 yacoB (2
yaca B He/IeN0), B 9 kiacce — 68 JacoB (2 yaca B HEJIEIIO).



COJAEPKAHUE OBYYEHUA
8 KVIACC

IlepBoHayajbHBIC XHMHYECKHE NOHATHS

[Ipenmer xumuu. Poiab XMMHUM B KU3HU 4yelloOBeKa. XUMUs B cucteMe Hayk. Tena u BemectBa. dusnueckue cBoicTBa BELIECTB. ArperaTHOE COCTOSIHUE
BewlecTB. [loHsaTHe 0 MeToAax nmo3HaHus B XuMHUU. UucTele BemecTBa U cMecH. CriocoObl pa3aeneHus cMecen.

ATOMBI U MOJIEKYJIbI. XUMHUYECKUE 3JIeMEHThI. CHMBOJIBI XUMUYECKUX 3JIEMEHTOB. IIpocThie U c105KHbIE BeleCTBA. ATOMHO-MOJIEKYJIIPHOE YUEHUE.

Xumnueckass (opmysa. BajneHTHOCTh aTOMOB XMMMYECKMX 3JIEMEHTOB. 3aKOH IIOCTOSHCTBA cocTaBa BellecTB. OTHOCHTENIbHAs aTOMHas Macca.
OTtHocuTeNnbHAsE MOJIEKYJISIPHAs Macca. MaccoBasi 107151 XMMUYECKOI0 AJIEMEHTA B COSIUHEHHH.

KonnyectBo BemectBa. Mosb. MomsipHas macca. B3auMocBsA3b KOJIMUECTBA, MacChl M YUCIa CTPYKTYPHBIX €IMHUI] BelecTBa. Pacuérsl o ¢gopmynam
XUMHUYECKUX COCTUHEHUH.

Ousnyeckue M XHUMUYECKUE SABJICHUSA. XHMMHMUYECKas peaklus M €€ NpHU3HAKU. 3aKOH COXPAHEHMs MAacChl BEIIECTB. XUMHYECKHE YpaBHEHUS.
Krnaccudukanus XuMHYECKUX peakinid (COSIMHCHHUS, PA3JI0KCHIS, 3aMEIIICHUS, OOMCHA).

Xumuueckuii 3xcnepumenm:

3HaKOMCTBO C XHMHYECKOW IMOCYIOH, MpaBuiaamMu paboThl B JlabopaTopuu U mpuéMamu ooOpaieHus ¢ Ja00opaTOpHBIM 000pyIOBaHHEM, H3yYCHHE U
onucaHue (QU3MUECKUX CBONCTB 0Opa3lloB HEOPraHMYECKUX BEILECTB, HaOmoneHue (u3ndeckux (IUIaBIE€HUE BOCKA, TasHUE JIbJla, PACTHUpAaHHE caxapa B
CTYIIKE, KUIIEHHE U KOHJIEHCALUsI BOJbI) U XUMUUYECKUX (TOpEHUE CBEYM, MPOKAIMBAHUE MEIHOM MPOBOJIOKH, B3aUMOJEHCTBUE MeJa C KUCIOTOM) SBJICHUH,
HaOJII0ZICHWe M ONMCAaHUE MPU3HAKOB IMPOTEKAHUs XMMHUYECKHX peakIMi (pasjoXeHHe caxapa, B3auMOJCHCTBHE CEpHOW KHUCIOTBHI C XJIOpUAOM Oapus,
pasznoxxenue ruapokcuna meau (II) mpu HarpeBanuu, B3auMopeicTBuE xkene3a ¢ pactBopoM coiu Menu (II), mzyuenue crocoOOB pasneneHus cMecei:
MIOMOIIbI0O MarHuTa, (puiabTpoBaHUE, BHINAPUBAHME, AUCTHILIALMSA, XpoMaTorpadus, NMpPOBEJEHUE OYUCTKH IOBAapEHHOM COJIM, HAOJIOJCHHE U OIMCaHHe
PE3yJIbTaTOB MPOBEACHUS ONbITA, MWIUTFOCTPUPYIOILIET0 3aKOH COXPAHEHUS MacChl, CO3/IaHNE MOJIEIeH MOJIEKYJ (IIapOCTEPHKHEBBIX ).

Baskneiimue npeacraBuTe I HEOPraHUYECKUX BellecTB

Boznyx — cmeck razos. CoctaB Bo3ayxa. Kucnopon — anemeHT u npoctoe BemectBo. Haxoxxenue kucinopoaa B npupoje, Gu3nyecKkue 1 XuMUYECKHUe
cBoiicTBa (peakumuu ropenus). Okcunsl. Ilpumenenne xucnopona. CrnocoObl MOMy4eHHMs KHCIOpOAa B JAOOpaTOPUM M MPOMBIIUIEHHOCTH. KpyroBopor
KHciopo/ia B mpupojie. O30H — aJIoTpoIiHas Mou(pUKalMs KUCIOPO/a.

TernnoBoit 3¢ ekt XuMUUeckoil peakiuy, TePMOXUMHUYECKUE YpaBHEHHS, 9K30- U SHIOTEPMUYECKHE peakluu. TOMIMBO: yrojib U METaH. 3arps3HeHue
BO3/lyXa, YCWJIEHNE NApHUKOBOTO 3¢ deKTa, pa3pylieHne 030HOBOTO CIIOSL.

Bonopon — anemeHT 1 npoctoe BemecTBo. Haxoxxaenue Boioposia B mpupoze, Gpu3ndeckue 1 XUMHYeCKHUe CBOUCTBA, MPUMEHEHHE, CIIOCOOBI MOTyYESHHUS.
Kucnotsl u conu.

ModsipHblil 00bEM ra30B. Pacu€Thl Mo XUMHUYECKUM YPaBHEHUSIM.

dusnueckue cBoMcTBa BOAbl. Boma kak pactBopurtenb. PactBopbl. HachlllieHHBIE M HEHACHIIEHHBIE PACTBOPBI. PacTBOPMMOCTH BEIIECTB B BOJE.
MaccoBas o5 BElllecTBa B pacTBope. XMMHUYECKUE CcBOWCTBA BOJbl. OcHOBaHMs. Poiib pacTBOpOB B NMpUpOAE U B KU3HU 4denoBeka. KpyroBopor Boxbl B
npupoe. 3arpsi3HeHNe NPUPOAHBIX BOJ. OXpaHa U OYUCTKA IPUPOIHBIX BOI.

Knaccudukanus Heopranuyeckux coeauneHuil. Oxcuabl. Knaccudukanums okcuaoB: cojeoOpasyromue (OCHOBHBIE, KHCIOTHBIE, aMm(oOTepHbIE) U
HecosieoOpaszyromnue. Homenknatypa okcuaoB. @usnyueckne u XUMUYECKUE CBOMCTBA OKCHIOB. [lomydeHue okCcuIoB.



OcnoBanus. Knaccugukanus ocHOBaHU: MIENOYM U HepacTBOpUMBbIE ocHoBaHWsA. HoMmeHknarypa ocHoBaHuid. Du3nyeckre M XUMHUYECKHE CBOMCTBA
ocHoBaHuil. [TonyueHne oCHOBaHUIA.

Kucnorsl. Knaccudukanus xucnor. Homenknatypa kucinor. @usnueckue 1 XUMHUECKUE CBoMcTBA KUCHOoT. P aktuBHoct metamioB H. H. bekeroaa.
[TosryueHune Kucior.

Comu. Homenknarypa cosieil. @uznueckue 1 XuMU4Yeckre cBoiicta coseit. [lomyuenue coneil.

I'enernyeckas CBA3b MEXKAY KJIaCCAMH HEOPraHMYECKUX COCIUHEHHM.

Xumuueckuii IKCnepumenm:

KayeCTBEHHOE OINpe/IeTICHUE COIEPKaHMsI KUCIOpOia B BO3/lyXe, I0JIydeHHue, COOMpaHue, paclio3HaBaHUe U U3yYeHHEe CBOWCTB KHMCIOPOa, HaOI0eHUE
B3aMMOJICHCTBHS BEIIECTB C KUCIOPOJIOM U yCIOBUS BOZHUKHOBEHUS M MPEKPALICHUsSI TOPEHUS (T10Kapa), 03HAKOMJICHHE ¢ 00pa3liaMi OKCHOB U OMUCAHUE MX
CBOWCTB, IOJy4eHHE, cOOMpaHue, paclo3HaBaHUE U M3Y4YEHHE CBOMCTB BOAOpoOJa (ropeHue), B3auMoneicraue Bogopoaa ¢ okcuaom Meau (II) (BozmoxxHO
HCII0JIb30BaHNE BUJIEOMATEPHAIIOB), HAOIIOJEHIE 00PA3I[0B BEIIECTB KOJIUYECTBOM 1 MOJIb, HCCIIEA0BaHNE OCOOEHHOCTEN PacTBOPEHMSI BELIECTB C Pa3IMYHON
PacTBOPUMOCTBIO, IPUTOTOBJIIEHUE PACTBOPOB C OINpPEIeIEHHON MAacCOBOM J10JIel pacTBOPEHHOIO BEIIECTBA, B3aUMOJIEHCTBHE BOJIbI C METAJUIAMU (HAaTpUEM U
KaJbIeM) (BO3MOXKHO HCIIOJIb30BAaHUE BHICOMATEPUAIIOB), UCCIIEAOBAaHUE 00pa3llOB HEOPTaHMUECKUX BEIIECTB PA3IMYHBIX KIIACCOB, HAOIIOJCHHE U3MEHEHHUS
OKpAacK{ MHJMKAaTOPOB B PAaCTBOpaxX KUCIIOT U LIeJI0Yel, u3yueHue B3auMoaencTBus okcuaa mMeau (II) ¢ pactBopoM cepHOM KHCIOTHI, KUCIOT ¢ METalaMH,
peakuuil HeUTpAIN3aluy, IOJy4eHHE HEPACTBOPUMBIX OCHOBAHMM, BBITECHEHHE OJHOTO METaula JIPYTUM M3 PacTBOPA COJIM, PELICHHE SKCIEPUMEHTAIBHBIX
3a1a4 1o TeMe «BaxkHelme Kiaacchl HEOPraHNYECKUX COETUHEHUI».

Iepuonnuecknii 3akon u Ilepuonmueckas cucrema xummudeckux 3jeMeHTOB JI. U. MenneneeBa. CrpoeHne aTtoMoB. XHMMHYECKAsl CBS3b.
OKuCINTEIBHO-BOCCTAHOBUTE/IbHBIC PeaKINU

[lepBble NONBITKK KJIaCCU(PUKAMN XUMUYECKUX 3JIeMEHTOB. [IoHATHE O rpymnmax CXOAHBIX AJIEMEHTOB (ILIEJIOYHBIE U IIETIOYHO3EMEIbHBIE METAJLIbI,
raJoreHbl, HHEPTHBIE Ta3bl). DJIEMEHTHI, KOTOpbIE 00pa3yroT aM(OTEepHbIE OKCUABI U THIPOKCHU/IBI.

[lepuoanueckuii 3akoH. Ilepumonmueckas cucrema xumuueckux snemeHToB JI. M. Menneneesa. KopoTkoneprnoanas u JUIMHHONEpUOAHAST (DOPMBI
IIepnonnueckoi cucreMbl XumMuueckux daemeHToB . M. Menneneesa. Ilepuoasl u rpynmsl. @U3HYECKU CMBICI MOPSAAKOBOIO HOMEPA, HOMEPOB NEpUOAA U
TPYIIIBI JIEMEHTA.

Crpoenne atomoB. CocTtaB aToMHbIX sjep. M3otombl. DnekTpoHbl. CTpoeHue 3JIeKTPOHHBIX 000JI04eK aTOMOB MEpBbIX 20 XMMMYECKHX 3JIEMEHTOB
ITepunonnueckoii cucremsl Jl. 1. MenneneeBa. XapakTepucTuKa XUMAYECKOIO 3JIEMEHTA TI0 €ro 1nojoxeHuto B [lepuonnueckont cucreme /1. 1. Menneneesa.

3aKOHOMEPHOCTH U3MEHEHMS PaJlyca aTOMOB XUMUYECKUX JIEMEHTOB, METAJUIMYECKUX U HEMETAININYECKUX CBOMCTB T10 IPYyNIaM U NEPUOAAM.

3nauenue [lepuoanueckoro 3akoHa u [leprognueckoil cucTeMbl XUMUYECKUX 3JIEMEHTOB /ISl pa3BUTHA HayKu U npakTuku. J{. . MengeneeB — yu€Hblit
U TPak/IaHUH.

Xumunyeckas cBsi3b. KoBaneHTHas (OJISpHAS U HEMOJSIPHASI) CBA3b. DIIEKTPOOTPULIATEIHHOCTh XUMUUECKUX 3JIeMEHTOB. FloHHas CBA3b.

Crenenp okucieHus. OKUCINTEIbHO-BOCCTAHOBUTENBHBIE peaklMU. [Tporeccsl okuciieHns u BocCcTaHOBIEHN. OKUCIUTENN U BOCCTAHOBUTEIH.

Xumuueckuii IKCnepumenm:

n3yueHne oOpa3loB BEIIECTB METAUIOB U HEMETAJJIOB, B3aMMOACHCTBHE TMIPOKCHAA LIMHKA C PACTBOPAMM KHUCIIOT U IIEJIOueH, MPOBEICHHUE OIBITOB,
WUTIOCTPUPYIOIINX TPUMEPHI OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX peakluil (ropeHue, peakliny pas3iokKeH!s, COETUHEHUS).

Mesicnpeomemnvie ceasu

Peanuszanust MeXNpeIMETHBIX CBSI3eH MPU U3YUYEHHWU XUMHH B 8 KJacce OCYIIECTBISETCS 4epe3 HCIOIb30BaHME KaK OOIIMX €CTEeCTBEHHO-HAyYHBIX
IIOHATUH, TaK U ITOHATUH, ABISAIOIIUXCSA CUCTEMHBIMU JUIS OTAENBHBIX IIPEIMETOB €CTECTBEHHO-HAYYHOT'O IIUKJIA.



OOmue ecTecTBEeHHO-HAYYHBIC MOHSATHUS: HAYyYHBIA (DaKT, THIOTE3a, TEOPHs, 3aKOH, aHATU3, CUHTE3, KIacCH(UKaIUs, TepUOIUIHOCTh, HAOIIOIeHHE,
IKCIIEPUMEHT, MOJICIMPOBAHUE, U3MEPCHHUE, MO/ICIb, SBJICHHE.

dusnka: MaTepusi, aTOM, 3JIEKTPOH, IPOTOH, HEUTPOH, MOH, HYKJIHJI, W30TOIbI, PAIHOAKTUBHOCTh, MOJICKYJIa, SJIEKTPUUCCKUIN 3apsiji, BEIIECTBO, TEIO,
00BbEM, arperaTHoe COCTOSIHUE BEIIECTBA, Ta3, PU3MUYCCKUE BETMYMHBI, SIUHUIIBI H3MEPEHHUS, KOCMOC, TUIAHETHI, 3BE3/1b1, COJHIIE.

buonorus: porocunres, npixanue, ouocdepa.

['eorpadust: atmochepa, ruapocdepa, MUHEPAIIbI, TOPHBIE TOPO/IbI, [TOJIE3HbIC HCKOMAEMbIE, TOIUTUBO, BOJHBIC PECYPCHI.

9 KJIACC

BemecTtBo M XUMHYeECKas peaKuus

[lepuoanueckuii 3akoH. Ilepuoanueckas cuctema xumuueckux snemeHToB [I. WM. MenneneeBa. CtpoeHue aromMoB. 3aKOHOMEPHOCTH B H3MEHEHHUH
CBOMCTB XMMHUYECKUX JJIEMEHTOB IIEPBBIX TPEX MEPUOJOB, KaJIMs, KAJIbLUA U UX COCIUHEHUN B COOTBETCTBUU C IOJIOXKEHHUEM IEMEHTOB B llepnoanueckon
CUCTEME U CTPOCHHEM UX aTOMOB.

CrpoeHue BemecTBa: BUAbl XUMUYECKON CBA3U. THUIIBI KPUCTAJUIMYECKUX PEUIETOK, 3aBUCMMOCTD CBOMCTB BELIECTBA OT THUIA KPUCTAIUIMYECKON PEIIETKH
U BUJAa XUMHUYECKOU CBSI3U.

Knaccugukanus 1 HOMEHKJIaTypa HEOPraHMYECKUX BEIIeCTB. XUMUYECKHE CBOWCTBA BEILECTB, OTHOCSIIUXCA K Pa3IMYHBIM KJ1accaM HEOPraHWYEeCKHX
COEIMHEHU, FEeHETUYECKas CBSA3b HEOPraHUUYECKHUX BEIIECTB.

Knaccugukanus XUMHYECKUX peakiyil Mo pa3IuyHbIM IPU3HAKAM (II0 YKCIY U COCTaBYy yYacTBYIOLIMX B PEAKIMU BELIECTB, IO TEMI0BOMY 3P QeKTy, 1o
W3MEHEHUIO CTENEHEH OKMCIEHUS XUMHYECKMX DJJEMEHTOB, 10 OOpaTMMOCTH, IO YYacTHIO KaTajlu3aropa). OJK30- U SHJOTEPMHYECKHE PpEaKlMH,
TEPMOXUMHUYECKHE YPABHEHUS.

[TonsiTre o ckopocTu XxuMHUYecKoil peakiuu. [TonsTHE 00 00paTUMBIX M HEOOPATUMBIX XUMHUUECKUX peakluax. [loHATHe 0 TOMOTeHHBIX U TeTepOreHHBIX
peakuusix. Ilonarue o xaranuze. [lonsaTue o xumuueckom paBHoBecHH. DAKTOPBI, BIUSAIOIINE HA CKOPOCTh XUMHUUYECKOM PEAKIIMH U MOJIO)KEHUE X UMHUYECKOTO
paBHOBECHSI.

OKUCIINTENIbHO-BOCCTAHOBUTENIbHBIE  PEAKLMU, JJIEKTPOHHBIA OandaHCc OKHCIUTEIbHO-BOCCTAHOBUTENbHON peakiuu. CocTaBieHHe ypaBHEHUM
OKHUCJIUTEIbHO-BOCCTAHOBUTENIbHBIX PEAKIUI C HCIOJIb30BAHNEM METO/Ia 3JIEKTPOHHOr0 OanaHca.

Teopust 3n€KTPOIUTHYECKON AUCCOLMALMU. DJIEKTPOIUTHI M HEIIEKTPONUTHL. KaTHOHBI, aHMOHBI. MeXaHu3M AMCCOLMAIMM BEUIECTB C Pa3jIMYHBIMU
BUJaMU XUMUYecKkoi cBs3u. Ctenenpb quccouuanuu. CUIbHbIE U cIa0ble 3J€KTPOIHUTHI.

Peakiiun monHoro ooMeHa. Y ClIOBUs MPOTEKaHUs peakii HOHHOTO OOMEeHa, MOJHbIE U COKPALIEHHbIE HOHHBIE ypaBHEHU peakiuii. CBoicTBa KU CIIOT,
OCHOBaHUU U CcOJIEH B CBETE MPEJCTaBICHUN 00 AJIeKTpoIuTHUYEeCKON Aucconuanui. KauecTBeHHbIe peakiiui Ha HOoHbI. [loHATHE O THIpoaN3e comeil.

Xumuueckuii IKcnepumenm:

O3HAaKOMJIEHHE C MOJENISIMU KPUCTAJIMUYECKUX PEUIETOK HEOPraHMYECKHUX BEIIECTB — METAJUIOB M HEMETAJUIOB (TpaduTa U ainmasa), CJIOXKHBIX BEIIECTB
(x1opua HaTpHsl), UCCIIEIOBAaHUE 3aBUCUMOCTH CKOPOCTH XMMHUYECKON PEaKIMK OT BO3JACHCTBUS PA3IMUYHBIX (PAKTOPOB, UCCIEIOBAHHUE IIEKTPOIPOBOIHOCTH
pacTBOpPOB BEUIECTB, Mpollecca IUCCOLMALMU KHUCIOT, Ieaoyedl M cosieil (BO3MOXKHO HCIOJb30BaHHWE BHJIEO MAaTepuasoB), IPOBEIECHUE OIBITOB,
WUTIOCTPUPYIOIIUX TNPHU3HAKK TPOTEKAaHUS peakuuil HMOHHOro oOMeHa (oOpa3oBaHHME OcCajKa, BbIJENEHHE Tra3a, o0pa3oBaHHWE BOJIbI), OIIBITOB,
WUTIOCTPUPYIOIINX MTPUMEPHI OKHCIUTEIbHO-BOCCTAHOBUTENIBHBIX peakluuil (TOpeHHe, peakuu pas3sioKeHUs, COeIUHEHNs), pacliO3HaBaHUE HEOPraHUYEeCKUX
BELIECTB C MOMOILIBIO0 KAUECTBEHHBIX PEAKLIUN HA MOHBI, PEILIEHUE KCIIEPUMEHTAJIBHBIX 33/1a4.



HemeTtayuibl U UX coeqUHEHUS

OOwiast xapakrepucTika ranoreHoB. OcoOEHHOCTH CTPOEHMsI aTOMOB, XapaKTepHbIE cTeleHH okucieHus. CTpoeHue U (pu3nyeckue cBOMCTBa MPOCTHIX
BEIIECTB — TaJOreHoB. XMMHUYECKHE CBOMCTBAa Ha IpuMepe XJopa (B3aMMOACWUCTBHE C METalIaMM, HEMeTajulaMH, Iesodamu). XiopoBoaopos. CossHas
KHUCJIOTa, XMMHUYECKUE CBOWCTBA, MOJy4yeHUE, NpuMeHeHue. JlelcTBHE XJopa M XJOPOBOAOPOJA HAa OpPraHM3M uesloBeKa. BakHeHiine xJopuabl U HUX
HAXO0XXJICHHUE B TIPUPOJIE.

OOmast xapakrtepuctuka 31eMeHTOB VIA-rpynnbsl. OcoOEHHOCTH CTpPOEHHS aTOMOB, XapaKTepHble CTeneHHW okucieHus. CTpoeHue W (puU3nuecKue
CBOMCTBA MPOCTHIX BEIIECTB — KUCIOPOJA U Cephl. AJUIOTPONHbBIE MOIU(PHUKAIIMHI KUCIOPOAa U cepbl. XMMHUYECKHE CBOWCTBA cepbl. CepoBOIOPO, CTPOCHHUE,
¢busnyeckne U Xxumuueckue cBoicTBa. OKCUIbI cepbl Kak MIPEICTABUTENN KUCIOTHBIX OKCHI0B. CepHas KucIo0Ta, (pu3nyeckre 1 XMMUYeCKHue CBOICTBa (001mue
KaK TMPEICTaBUTENs KJIacca KUCIOT U crenupuuecKkue). XUMHUECKUE PEaKIiy, JeKallue B OCHOBE MPOMBIIUICHHOTO CII0c00a MOMYYEeHUsI CEPHOM KHCIIOTHI
ITpumenenue cepHoil kuciaoThl. CoiM CepHOM KHCIOTHI, KaueCTBEHHas peakius Ha cyib(ar-uoH. HaxoxaeHue cepbl U €€ COCOIUHEHUH B IPUPOJE.
XUMHUYECKOE 3arps3HEHUE OKPYKAIOMIEH cpelbl COSTMHEHUIMH CEePBhI (KHCIOTHBIE TOKIH, 3arps3HEHNE BO3/lyXa U BOJIOEMOB), CIIOCOOBI €T0 MPeI0TBPAIICHUS.

OOwiast xapakrepucTuka 31eMeHTOB VA-rpynnbl. OCOOEHHOCTH CTPOEHHS aTOMOB, XapaKTEpHbIE CTENEHU OKHCICHMs. A30T, pacHpOCTpaHEHUE B
npupoje, Guzndeckne u XuMHIecKue cBoiicTBa. Kpyrosopor azora B npupoae. AMMHaK, ero (u3n4ecKue 1 XUMHUECKUE CBOMCTBA, MOIYYEeHUE U TPUMEHEHHE.
Conu amMMOHUs, UX (U3UYECKUE U XMMHUYECKHE CBOMCTBA, NMpuUMeHeHue. KauecTBeHHas peakiysi Ha MOHbl aMMOHMs. A30THas KUCIIOTa, €€ IO0JIy4YeHHUE,
¢du3nveckre u XUMUYECKHE CBOMCTBA (00IIMe KaK MPEICTaBUTEINS Kilacca KUCIOT U cnenuduyeckue). Mcmonp30BaHie HUTPATOB U COJICH aMMOHHSI B KQUeCTBE
MUHEpAIbHBIX YyA0OpeHU. XUMHUECKOe 3arps3HEHUE OKpYXKalolled cpeibl COeIMHEHMSAMU a30Ta (KUCIOTHBIE JOXAW, 3arpsi3HEHHE BO31yXa, MOYBBHI U
Bos10éMOB). Docdop, amtorponusie Moaupukammn dochopa, puzndeckre nu xummuueckue cporctBa. Oxcun hocdopa (V) u dpochopnas kucnora, pusudeckue
U XUMHUYECKUE CBOMCTBA, NoayueHue. Vicnonap3zoBanue GpochaToB B KaUeCTBE MUHEPATIbHBIX YI00pEHUH.

OOmas xapakrepuctuka 31eMeHTOB [VA-rpynmbel. OCOOCHHOCTH CTPOSHUS aTOMOB, XapaKTEPHBIC CTCICHH OKHCICHHUS. YTIEpOid, alIOTPOITHBIC
MoJU(UKAIMH, PACIPOCTpaHEHHE B MpUpoJe, (pusnueckue U XUMHUUYeckre cBoiicTBa. Ancopbuus. KpyroBopot yriaepona B mpupoje. OKcusl yriepoja, ux
du3nveckne U XUMHUYECKUE CBOWCTBA, JIEHCTBHE HA JKUBBIC OPTaHM3MBbI, TOJYYCHHE M TPUMEHEHHE. DKOJIOTHYECKHE MPOOJIEMBI, CBS3aHHBIE C OKCHIOM
yriepoza (IV), runoresa rinodaibHOro MOTEMICHUs KIMMaTa, HapHUKOBBIN 3 (dekT. YroiapHas KUCIOTa U €€ COM, UX (pU3NUYECKHe U XMMUYECKHE CBOMCTBA,
nojiydeHrne W mnpuMeHeHue. KauecTBeHHas peakiusi Ha KapOoHaT-nOHBI. lMcmonbp3oBaHne KapOOHATOB B OBITY, MEIWIIMHE, MPOMBIIUICHHOCTH U CEIBCKOM
XO35MCTBE.

[lepBoHayabHBIC TIOHATHS 00 OPraHWYECKHUX BEIIECTBAX KaK O COSAMHEHUSX yriiepoaa (MeTaH, STaH, dTHJICH, alleTUIICH, STaHOM], TIUIEPUH, YKCyCHas
kuciota). IlpupoaHble HMCTOYHHMKHM YTI€BOJOPOJAOB (yrojb, NPUPOAHBIA Tra3, He(Th), MPOAYKTHl HUX mepepaboTku (OEH3MH), UX poOJib B OBITY H
MPOMBIIIIICHHOCTH. [loHATHE 0 OMONIOTHYECKH Ba)KHBIX BEIIECTBAX: JKUpPax, OelKax, YriIeBOJaXx — M WX POJIM B JKM3HU YelloBeKa. MaTepuaibHOE €TUHCTBO
OpPraHUYeCKUX U HEOPraHUYECKHX COEAMHEHH.

Kpemuuii, ero ¢pusznueckue 1 XMMHUYECKHE CBOMCTBA, ModyyeHue U npuMeHenue. CoequHeHus] KpeMHus B npupoje. O6mue npeacTaBieHus o0 oKcuae
kpemaus (IV) u kpemuueBoil kucnore. CHUIMKATBl, UX HCIIOJB30BaHHE B OBITY, B NPOMBIIUIEHHOCTH. BaxkHeline cTpouTeabHbIE MaTepHalibl: KepaMmHKa,
CTEKJIO, [IEeMEHT, OE€TOH, *kene300eToH. [IpobieMbl 6€301acHOr0 NCIOIB30BaHUS CTPOUTENBHBIX MAaTEpUaIOB B TOBCEIHEBHOMN KU3HU.

Xumuueckuii IKcnepumenm:

n3ydeHne 00pa3lloB HEOPraHMYECKUX BEIIECTB, CBOMCTB COJISTHOM KHCIIOTHI, TIPOBEICHHE KAUYECTBEHHBIX PEaKIUil Ha XJOPHI-MOHBI M HaOIOJCHHE
NPU3HAKOB UX TMPOTEKAaHMs, OMBITHI, OTpaKarolue (U3NYeCKHe MW XMMHUYECKHE CBOMCTBAa TallOTEHOB W HUX COEIUMHEHHUH (BO3MOXHO HCIIOJIIb30BaHUE
BUJIEOMATEPHAIIOB), 03HAKOMJIEHHE C 00pa3liaMy XJIOPHI0B (TaJOreHU10B), O3HAKOMIIEHUE C 00pa3IiaMu cepbl U €€ COeMHEHUSIMH (BO3MOXHO HUCIIOJIb30BAHNE
BUJIEOMATEPHAJIOB), HAaOMI0IeHHe Tpolecca oOyIIMBaHUS caxapa MOJ JEHCTBHEM KOHIIEHTPUPOBAHHOW CEpHOW KMCIOTHI, M3ydeHHE XMMUYECKUX CBOMICTB
pa30aBICHHON CEpHON KHUCJIOTHI, IPOBEIEHHE KAueCTBEHHOM peakuuu Ha cyiab(paT-MoOH U HAONIOJeHUE INpU3HaKa e€ NPOTEKaHUs, O3HAKOMIICHHE C



(bu3nYecCKUMHU CBOWMCTBAMH a30Ta, (hocdopa u UX COeTUHEHUH (BO3ZMOKHO UCIOTIB30BaHNUE BUAEOMATEPHUAIIOB), 00pa3iaMu a30THBIX U (HochOpHBIX yrnoOpeHuH,
noJiyueHue, coOupaHue, pacro3HaBaHUE W M3yYEHHUE CBOICTB aMMHUaKa, NMPOBEJCHHE KaYyeCTBEHHBIX PEaKIMil Ha MOH aMMOHMS U (pochaT-uOH U U3ydeHUE
IIPU3HAKOB UX NPOTEKaHMsI, B3aUMOJIECHCTBUE KOHLEHTPUPOBAHHOM a30THON KUCJIOTHI C MEbI0 (BO3MOXKHO HCIIOJB30BaHUE BUIEOMATEPHUAIIOB), W3YyYEHUE
Mojieiel KpUCTAJUIMYECKUX PEeIETOK anMasa, rpadura, dynepeHa, 03HaKOMIEHHE C MPOLIECCOM aICOPOIIMU PACTBOPEHHBIX BEIIECTB aKTUBUPOBAHHBIM YTIIEM
U YCTPOHCTBOM IPOTUBOTrasa, IMOJy4eHHe, coOMpaHue, pacrno3HaBaHWE W HM3YYECHUE CBOMCTB YIJIEKUCIIOTO Ta3a, MPOBEJICHHE KAYeCTBEHHBIX pPEAKIMN Ha
KapOOHAaT Y CHJIMKAT-UOHBI W M3y4EHHE NPU3HAKOB HX MPOTEKAHUSA, O3HAKOMIICHHE C MPOJYKIMEeH CHJIMKATHONH MPOMBIIIJICHHOCTH, pEIICHUE
JKCIIEPUMEHTAIIBHBIX 3a7a4 110 TeMe «BaxHeue HeMeTallIbl U UX COCIMHEHUS.

MeTtaJuibl M UX COeAMHEHUS

OOmrast XxapakTepuUCTUKa XUMHUYECKUX JJIEMEHTOB — METAJJIOB HAa OCHOBAaHMU HX IOJIOKEHHs B llepuoauyueckoil cucreMe XMMHYECKHX 3JeMeHTOB /I
W. MenneneeBa u crpoerust atoMoB. CtpoeHne MeTauioB. MerauiMueckas CBs3b M METaUIMYECKass KPUCTAUINYECKasl peleTKa. DIEKTPOXUMHUYECKUN P
HaNpsODKeHUH MeTayutoB. OU3NYECKUe U XUMAYECKHE CBOMCTBAa MeTaiioB. O0mue crnocoObl moiydeHus MetaioB. [IoHsITHE 0 KOPPO3UK METAIlIIOB, OCHOBHBIE
CHOCOOBI 3aIIUTHI UX OT KOppo3uu. CIuiaBbl (CTaib, YyTryH, JIOPATIOMUHUN, OpPOH3a) U UX IPUMEHEHHE B OBITY U MTPOMBIIIIICHHOCTH.

[llenounble MeTauibl: noJjioxkeHue B Ilepuogumueckoil cucreme xumuyeckux anemeHToB [[. WM. MeHneneeBa, CTpOCHME KX aTOMOB, HaXOXJICHHE B
npupojae. Puznyeckue U XMMUUYECKUE CBOMCTBA (Ha mpuMepe HaTpus U Kaiusi). OKCUIBI U TUIPOKCUIBI HATPHS U Kajus. [I[puMeHeHne meI0YyHbIX METauIoB U
UX COEIUHEHMUIA.

[IlerouHO3eMenbHBIE METAIUIBI MAarHUM M KanblMil: nonoxeHnue B Ileproauueckoi cucreme xumuueckux snemeHToB Jl. M. MenneneeBa, crpoeHue ux
aTOMOB, HaxOXJeHue B npupoje. Pu3nyeckue U XMMUYECKHE CBOMCTBA MarHus U Kanblysl. BaxkHelue coeluHeHUs Kaablus (OKCUM, TUIPOKCHUJ, COJIN).
XKécTtrocTb BOJBI U CLIOCOOBI €€ yCTpaHEHUS.

AnroMunui: nonoxxenue B [leprnoanueckoi cucreme xumuueckux 3semMeHToB [. . MenneneeBa, CTpoeHMEe aToMa, HaX0XAeHUE B Ipupoie. Pusnyeckue
Y XUMHYECKUE CBOMCTBA almOMUHUsS. AM(DOTEpHBIE CBOIICTBA OKCHJIA U THIPOKCHIA AIFOMUHUS.

Kenezo: nonoxenue B Ileprnoanueckoi cucreme xumnueckux 3neMeHToB Jl. M. MenaeneeBa, cTpoeHne aTomMa, HaxoKJAeHue B pupoje. Pusndeckue u
XUMHUYECKHEe CBOICTBa kene3a. Okcuabl, ruipokcuanl u conn xkenesa (I1I) u sxenesa (I1I), ux cocra, cBOCTBa U MONTyYEHUE.

Xumuueckuii IKcnepumenm:

O3HAKOMJIEHHE C o00pa3laMM METalJOB M CIUIaBOB, MX (DU3MYECKHMMU CBOMCTBAMH, M3Y4YEHHE pE3YyJIbTAaTOB KOPPO3UH METAIJIOB (BO3MOXHO
HCIOJIb30BaHNE BHJIEOMATEPUAIIOB), OCOOCHHOCTEN B3aMMOAEMCTBMSI OKCHJAA KalblMsl M HATpUs C BOJOH (BO3MOYKHO HCIOJb30BaHUE BHUJEOMATEpPUAJIOB),
HCCIIeIOBAaHUE CBOMCTB KECTKON BOJIBI, MpOLECCa FOPEHUs XkKelle3a B KHUCIOpoAe (BO3MOXKHO HCIOJIb30BAHHE BUAEOMATEPUAIOB), NMPU3HAKOB MPOTEKAHUS
KAueCTBEHHBIX pEaKlMii HAa WMOHBI: MarHus, Kajabllus, amoMuHus, IuHKa, xkene3a (II) m xenesa (III), meau (II), maGmromeHne u onMcaHue MPOIECCOB
OKpAIlIMBaHUS MJIAMEHU MOHAMU HATpPUs, KA U KaJblHs (BO3MOXKHO MCIIOJIb30BaHHE BUIEOMATEPUAIIOB), Hcciel0BaHne aM(OTEPHBIX CBOMCTB I'MJIPOKCHAA
AIFOMUHHUS U TUAPOKCHU/IA IUHKA, PEIIEHNE YKCIIEPUMEHTAIIBHBIX 3a/a4 110 TeMe «Ba)kHelIe MeTallibl U UX COCTMHEHUSI.

XuMHuS M OKpYKaoUias cpeaa

BemectBa u MaTepuasnbl B TOBCETHEBHOM )KM3HU YeoBeka. be3onacHoe UCIoIb30BaHKUE BEIIECTB U XUMUYECKUX peakiuil B ObiTy. [lepBast momomps npu
XUMUYECKUX 0’KOraX U OTPABIICHUSIX.

XuMHYecKoe 3arpsi3HeHHE OKpYyXarollel cpeabl (IpenenbHas OoMycTHMasi KoHLeHTpauus BemiecTtB, aainee — I[IJIK). Ponp xumum B pemeHuun
HKOJIOTUYECKUX MPOOIIEM.

Xumuueckuii IKcnepumenm:

u3yueHre o0pas3IoB MaTepHajIoB (CTEKIIO, CIIaBbl METAJUIOB, TOJUMEPHBIE MATEPHUAIBI).



Mesxcnpeomemmuuie ceasu

Peanuzanusi MeXnpeaMETHBIX CBSI3eH MPU U3YUYEHHUU XUMHHM B 9 Kjacce OCYIIECTBIISIETCS Yepe3 HCIOJIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX
MIOHSTHUM, TaK U TIOHATUH, SIBJISIOIINUXCS CUCTEMHBIMU JUIsl OTAEJIBHBIX IIPEIMETOB €CTECTBEHHO-HAYUHOI'O IIUKJIA.

OO01iue ecTecTBEHHO-HAYUYHbIC MOHATHSA: HAay4HbIH (akT, TUIOTE3a, 3aKOH, TEOpHUs, aHAJIW3, CUHTE3, KiIacCHU(HUKaIus, MepUOJIUYHOCTh, HaOII0IeHuE,
HKCIEPUMEHT, MOACTUPOBAHNE, U3MEPEHHE, MOIEIb, ABIICHHE, TAPHUKOBLIA A (EKT, TEXHOJIOTUS, MATEPUAIIBI.

®duzuka: martepusi, aToM, 3JEKTPOH, MPOTOH, HEHUTPOH, MOH, HYKJIHJ, M30TONbI, pPaJlOaKTUBHOCTb, MOJIEKYJA, SJEKTPUUYECKUM 3apsjl, MNPOBOJIHHKH,
MOJTYTIPOBOTHUKY, JUAJIEKTPUKH, (DOTORIIEMEHT, BEIIECTBO, T€NO, 00BEM, arperaTHOE COCTOSIHUE BEIECTBA, I'a3, PacCTBOpP, PACTBOPUMOCTH, KpUCTAJUIMYECKAs
pelérka, CruiaBbl, PU3NYECKUE BEIIMYMHBI, €IUHULIBI U3MEPEHUs, KOCMHUECKOE MPOCTPAHCTBO, IUIAHETHI, 3BE3/1b1, COHIIE.

Bbuonorus: porocunTes, npixanue, ouochepa, IKOCUCTEMa, MUHEPAIbHbIE YI0OPEHUS, MUKPO3JIEMEHTBI, MAKPOJIEMEHTHI, ITUTATEIIbHBIEC BEIIECTBA.

I'eorpacdus: atmocdepa, rugpocdepa, MUHEPAIIbl, TOPHBIE TOPO/IbL, OJIE3HbIE HCKOMIAEMbIE, TOILIIUBO, BOAHBIE PECYPCHI.

INIAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITPOI'PAMMBI 11O XUMHUHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30OBAHUA
JIMYHOCTHBIE PE3YJIBTATbBI

JInuHOCTHBIE pe3ysbTaThl OCBOCHHUS MPOIpPaMMbl OCHOBHOTO 00Iero oOpa3oBaHUS JOCTUTAIOTCS B XoJe OOydyeHHMs XMMHUHU B €IUHCTBE Y4eOHOH MU
BOCIIUTATEIbHON JEATEIBbHOCTH B COOTBETCTBUU C TPAJAULIMOHHBIMU POCCUMCKUMU COLMOKYJIBTYPHBIMHA U JyXOBHO-HPABCTBEHHBIMHU LIECHHOCTSAMM, IPUHATBIMU
B 00I1I€CTBE MpaBUJIaMH U HOPMaMHU IOBEJCHUS U CIIOCOOCTBYIOT ITPOLIECCAM CAMOIIO3HAHUS, CAMOPA3BUTHS U COLMAIIN3ALUN 00YyJarOLIUXCS.

JInuHOCTHBIE pe3yabTaThl OTPAXkKAIOT TOTOBHOCTh OOYYAIOLIUXCSI PYKOBOJICTBOBATHCS CUCTEMOM MO3UTUBHBIX LIEHHOCTHBIX OPHUEHTAIMI U paclIMpeHue
OIBITA JEATEIBbHOCTH HA €€ OCHOBE, B TOM YHUCJIE B YACTH:

1) naTpHOTHYECKOTO BOCTIUTAHUSI:

LIEHHOCTHOTO OTHOLIEHUS K OTE€YECTBEHHOMY KYJIbTYPHOMY, HICTOPUYECKOMY U HAYYHOMY HACIIEIUIO, IOHUMAaHNs 3HAYEHUS XUMUYECKON HAYKU B KU3HU
COBPEMEHHOIr0 00I1eCTBa, CIOCOOHOCTH BJIAJIETh JOCTOBEPHON MH(OpManMeld 0 MepeoBbIX JTOCTUKEHUSX U OTKPBITUSX MUPOBOW M OTEUECTBEHHOM XHMMHUH,
3aWHTEPECOBAHHOCTH B HAyYHBIX 3HAHUAX 00 yCTpoOilcTBE MUpa 1 OOIIECTBA;

2) rpaKIaHCKOT0 BOCTIMTAHMSA:

MPEJCTAaBICHNUS O COLMANBHBIX HOPMaxX U MpaBUJIaX MEXIMUYHOCTHBIX OTHOIIEHUH B KOJIJIEKTHBE, KOMMYHUKATUBHOW KOMIIETEHTHOCTH B OOILECTBEHHO
M0JIE3HOM, y4eOHOMCCIIEeI0BaTENbCKOW, TBOPYECKOW M JPYIMX BHUAAX JEATENbHOCTH, T'OTOBHOCTM K pa3HOOOpa3HOW COBMECTHOH [JEATENbHOCTH IIpHU
BBITTOJIHEHUH YU€OHBIX, T03HABATEIbHBIX 33144, BBHIMOJIHEHUN XUMUYECKHUX IKCIIEPUMEHTOB, CO3aHUU y4eOHBIX MIPOEKTOB, CTPEMIJIEHHUS K B3aUMOIIOHUMAHUIO
Y B3aMMOITOMOIIH B MpoOIlecce ITONW yueOHOU NesTeNbHOCTH, TOTOBHOCTH OIIEHUBATh CBOE MOBEIEHNUE U TTOCTYIKU CBOMX TOBApUIIEH C MO3UIIMN HPAaBCTBEHHBIX
U IIPAaBOBBIX HOPM C YYETOM OCO3HAHMUS MOCIEACTBUM ITOCTYIIKOB;

3) HEHHOCTH HAYYHOTO MO3HAHMSA '

MHUPOBO33PEHUYECKUE IIPEICTABICHUS O BEIIECTBE U XUMUYECKOM PEaKI[UU, COOTBETCTBYIOIHE COBPEMEHHOMY YPOBHIO PA3BUTHs HAYKU U COCTABIISIOIINE
OCHOBY JUIsl TIOHUMAaHMSI CYIIHOCTH HAyYHOW KapTHUHBI MUpA, MPEJCTaBICHUs 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS MPUPOJIbI, B3AUMOCBSA3IX YEJIOBEKa C
IIPUPOIHOM CPEIOH, O POIU XUMHUH B IIO3HAHUU YTUX 3aKOHOMEPHOCTEH;

MO3HABATEJIbHbIE MOTHUBBI, HAlpaBJIEHHbIE HA MOJYyYEHHE HOBBIX 3HAHUN MO XMMHMH, HEOOXOIMMBIE UIs OOBACHEHHUS HAOII0JAaeMbIX MPOLIECCOB M
SBJICHUH, T03HABaTEIbHON, MH(POPMALMOHHOW M YHUTATEIbCKOW KYJIbTYpbl, B TOM YHCJIE€ HAaBBIKOB CAMOCTOSITENIbHOW pabOThl C Y4eOHBIMH TEKCTaMH,
CIPaBOYHOM JINTEPATYPOH, JOCTYITHBIMU TEXHUUECKUMHU CPEICTBAMU MH(POPMALIMOHHBIX TEXHOJIOTHHA;



UHTEpeC K OOYyYeHMIO M TO3HAHUIO, JI0003HATEIHLHOCTh, TOTOBHOCTh M CHOCOOHOCTH K CaMOOOpa3OBaHMIO, NMPOEKTHOM M HCCIEI0BATENbCKON
NesITeNIbHOCTH, K OCO3HAHHOMY BBIOOPY HANpaBIECHHOCTU U YPOBHS 00Y4YEHHUs B JAIbHEHUIIIEM;

4) hopMupOBaHNSA KYJIBTYPbI 310POBbS:

OCO3HaHHE IIEHHOCTHU >KU3HH, OTBETCTBEHHOI'O OTHOIICHHS K CBOEMY 3/0POBbIO, YCTAHOBKH Ha 3/J0POBBIN 00pa3 >KW3HMU, OCO3HAHWE MOCIEACTBUNA U
HETPUATHE BPEIHBIX MPUBBIYCK (YMOTPeOICHUS alKOToJisl, HAPKOTHUKOB, KypeHHS), HEOOXOAUMOCTH COOIIOICHUS MPaBUI OE30MAaCHOCTH MpU OOpaIleHUu ¢
XUMHUYECKUMHU BEUIECTBAMH B ObITY U pealbHOMN KU3HHU;

5) Tpy/10BOT0 BOCIUTAHUS

MHTEPEC K MPAKTUYECKOMY M3y4eHUIO Mpodeccuil U Tpya pa3iuyHOro poja, YBaKEHUE K TPYAY U pe3ysibTaTaM TPYIOBOM AESITENbHOCTU, B TOM YHCIIE
Ha OCHOBE NPHUMEHEHMs MPEIMETHBIX 3HAHWWA MO XHMHHU, OCO3HAHHBIM BHIOOp WHAWBUAYAIBHOW TPAaGKTOPUHU TPOJODKEHUS O00pa3oBaHHUA C YYETOM
JUYHOCTHBIX MHTEPECOB M CIIOCOOHOCTH K XHMMHUH, OOIECTBEHHBIX MHTEPECOB U MOTPEOHOCTEH, YCHEIIHON MpO(ecCHOHANBHON JIEATENbHOCTH U Pa3BUTUA
HEOOXOMMBIX YMEHHUH, TOTOBHOCTh aJJalITUPOBATHCS B MPO(ECCHOHAIBHON CpeIe;

6) IKOJIOrHYECKOT0 BOCIIUTAHUSI:

9KOJIOTMUYECKH LieJeco00pa3HOe OTHOILIEHUE K IPUPO/IE KaK UCTOYHHUKY JKU3HU Ha 3emile, OCHOBE €€ CyLECTBOBaHUs, IOHUMaHUE [IEHHOCTH 3/J0POBOT0O U
6e3omacHoro o0Opas3a *KH3HU, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY (DM3WYECKOMY U TMCUXMUYECKOMY 3/J0POBbIO, OCO3HAHHE IIEHHOCTH COOIOJCHUS
IIpaBuJ1 O€30MaCHOI0 NOBEIEHUS IIPU paboTe ¢ BELIECTBAMM, a TAK)XKE B CUTyalUsIX, YIPOXKAIOIIMUX 37J0POBbIO U JKU3HU JIHOJIEH;

CIIOCOOHOCTH TMPHUMEHSTh 3HAHUA, MOJy4daeMmble MPU H3YYEHUH XUMUH, U1 PELICHUS 3a/ay, CBSA3aHHBIX C OKPYXalolled MpUpPOAHON cpenol, s
MOBBIIICHUS] YPOBHS SKOJIOTUYECKON KYJIBTYPHI, OCO3HAHHS TII00ATBHOTO XapakTepa KOJOTHYECKUX MPOOIEeM U MyTed WX pelIeHUs MOCPEICTBOM METO/I0B
XUMUH, IKOJIOTUYECKOTO MBIIIJIEHUS, YMEHUSI PYKOBOJICTBOBATHCSI UM B TI0O3HABATEIbHOM, KOMMYHUKATUBHON M COLMAJIbHON MPAKTUKE.

METAINIPEJMETHBIE PE3YJIbTATBI

B cocraBe MeTanpeaMETHBIX Pe3yJIbTaTOB BBIAEISAIOT 3HAUUMBbIE 11 (OPMHUPOBAHUS MUPOBO33pEHUS OOIICHAYyYHbIE TOHATHUS (3aKOH, TEOPHs, PUHIIUII,
rUnoresa, GpaxT, cUCTeMa, Mpolecc, SKCIEPUMEHT U JPYroe.), KOTOPbIE UCIIONb3YIOTCS B €CTECTBEHHO-HAYUHbIX YUEOHBIX MPEIMETaxX U MO3BOJISIOT HA OCHOBE
3HAaHUHM U3 3THX MpeIMeTOB (OPMUPOBATH MPEJCTABICHUE O LEJIOCTHOM HAy4YHOW KapTHHE MHpa, U YHHUBEpcalbHble ydeOHble JEHCTBUS (T103HABATENIbHBIE,
KOMMYHHMKATHUBHBIE, PETYJISITUBHBIE), KOTOpblEe 00ecreunBatoT (OPMUPOBAHNE TOTOBHOCTH K CaMOCTOSITEIbHOMY TUIAaHUPOBAHUIO U OCYILIECTBICHUIO YUeOHOM
JESTEIIBHOCTH.

Ilo3naBaTebHBIE YHHBePCAIbHbIE YUeOHbIe JeiCTBUS

ba3oBble JJornueckue AeMcTBHUSA:

YMEHUS UCHOJIB30BaTh MPUEMBI JJOTUYECKOTO MBIIIJIEHUSI IPU OCBOCHUH 3HAHUI: PACKPBIBATH CMBICI XUMUYECKUX MOHATUN (BBIACIATh UX XapaKTepHBIE
MPU3HAKH, YCTaHABIWBATh B3aUMOCBSI3h C JIPYTHUMH TOHSTHSMH), HCIOIB30BAaTh TMOHSATHS /I OOBSCHEHHS] OTACIbHBIX (DAKTOB U SIBIICHWH, BBIOMPATH
OCHOBaHUSl M KPUTEpUU NS KiIacCU(DUKAIMM XMUMHUYECKUX BEIIECTB M XMMHUYECKHX pEaKIUd, YCTaHABIMBATh MPUUYUHHO-CIECICTBEHHBIE CBS3H MEXKIY
00BEeKTaMHU U3YYCHHS, CTPOUTH JIOTHYECKHE PACCYKIeHUs (MHIYKTUBHBIE, IeTyKTUBHBIC, TI0O AaHAJIOTHH ), IEIAaTh BHIBOJIBI M 3aKJIIOUCHHUS;

yYMEHHE MPUMEHSITh B MPOIIECCe TO3HAHMSI MOHATHS (IIPEIMETHBIE U METAaNpeIMETHbIE), CHMBOJIMYECKHE (3HAKOBBIE) MOJIETH, UCIIOIb3yeMbIe B XUMUH,
peoOpa3oBhIBATh MIMPOKO MPUMEHSIEMbIE B XUMHUH MOJICIIBHBIC TIPE/ICTABIICHNUS — XUMUUYECKHUIN 3HAK (CHMBOJI DJIEMEHTA), XUMHUUYecKasi (hopmylia U ypaBHEHHE
XUMHUYECKON peakiuu — TpU pEeHIeHHH Y4eOHO-TIO3HABATEIbHBIX 3a71ad, ¢ Y4YETOM OSTUX MOJEIBHBIX TMPEACTaBICHUN BBISBIATH U XapaKTePU30BATh



CYILIECTBCHHbIC TNPU3HAKUA M3Y4aeMbIX OOBEKTOB — XUMHUYECKHX BEIIECTB M XMMHUYECKMX PEAKIMH, BBIBIATH OOIIMEe 3aKOHOMEPHOCTH, HPUYHHHO-
CJICICTBEHHBIE CBS3M U IPOTUBOPEYMS B M3y4aEMBIX IIPOLIECCAX U SIBICHUSAX.

Bba3oBble uccienoBarebcKue AeiCTBHA:

YMEHHUE HCIO0JIb30BaTh MOCTaBJIEHHBIE BOIIPOCHl B KaueCTBE MHCTPYMEHTA MO3HAHUSA, a TAK)KE B KauyeCTBE OCHOBBI JUIsl (DOPMUPOBAHMS I'MIIOTE3BI 110
IIPOBEPKE IIPABUIIBHOCTH BBICKA3bIBAEMBIX CYXKIACHUM;

IpUOOpPETEHUE OIbITa MO IJIAHUPOBAHUIO, OPraHU3alMM M INPOBEJCHHUIO YYEHHYECKHUX HKCIIEPUMEHTOB, yMEHUE HaOJroJaTh 3a XOJOM IIpolecca,
CaMOCTOSITENILHO TIPOTHO3MPOBATH €T0 Pe3yJNbTaT, (OPMYIUPOBATH 0OOOIICHHUS U BBHIBOJBI TI0 pE3yJbTaTaM MPOBEAEHHOTO OIBITA, HCCIEI0BAHUS, COCTABISAThH
OT4€T O IpoAeIaHHOoH padore.

Pabora ¢ undopmanmeii:

yYMEHUE BbIOMpaTh, aHAIM3UPOBATh U MHTEPIIPETUPOBATh MH()OPMALIMIO Pa3IMUHBIX BHIOB U (POPM IPEACTABICHUS, IOIYYaEMYO U3 PAa3HbIX UCTOYHUKOB
(HaygHO-TIONYJISIpHAsL JIUTEpaTypa XMUMHUYECKOTO COJEp)KaHUs, CIpPaBOYHBIC MOCOOMs, pecypchl MHTepHeTa), KpUTUYECKH OIICHWBATh MPOTHBOPEUYUBYIO U
HE/I0CTOBEPHYIO HH(OpMAIIHIO;

YMEHHUE MPUMEHSATh Pa3InYHbIE METOABI U 3aIPOCH IIPU MOUCKE U 0TOOpe MH(POPMALIUU U COOTBETCTBYIOIINX JAHHBIX, HEOOXOAUMBIX ISl BHIIIOJTHEH UsI
y4eOHBIX U MO3HABATENIbHBIX 3a/1a4 ONPEACIEHHOTO TUIIA, IPUOOPETEHHUE ONbITa B 00JAaCTH UCIIOIb30BaHUS HH(POPMAIMOHHO-KOMMYHHUKATUBHBIX TEXHOJIOIHUH,
OBJIQJICHUE KYJIBTYpOW AKTUBHOTO HCIIOJIb30BAHMS PA3JIMYHBIX TIOMCKOBBIX CHCTEM, CaMOCTOSTEIBHO BBHIOMpATh ONTUMANbHYIO (OpMY NpEeICTaBICHUS
MHGOpMaLUU U WUTIOCTPUPOBATh pelllaeMble 3a/1a4l HECIOKHBIMU CXEMaMH, InarpaMMaMy, IpyruMu popmMamMu rpaduKu U UX KOMOUHALMSIMU;

YMEHHME HCIOJIb30BATh M AHAJIU3UPOBATh B Ipolecce Y4eOHOM M HUCCIIEOBATEIbCKON JEATENbHOCTH HH(OpPMALMIO O BJIHUSHUM IPOMBILIIEHHOCTH,
CEJIBCKOI0 XO35ICTBAa U TPAHCIIOPTA HA COCTOSIHUE OKPY XKAIOIIEH IPUPOAHOMN CpEebl.

KoMmyHuKaTHBHBIC yHHBeEpPCcaabHbIe y4eOHbIC JeHCTBHUSA:

YMEHHMS 33J]aBaTh BOIPOCHI (B XO/€ Auajora u (Win) JUCKYCCHUN) MO CYIIECTBY 00CYXk/1aeMoil TeMbl, (pOPMYIHPOBATH CBOM NMPEIOKEHHUSI OTHOCUTEIBHO
BBITIOJTHEHUS NIPEAJIOKEHHOM 3a1a4H;

YMEHHMSI NPEACTABIATh MOJyYEHHBIE PE3YIbTaThl IO3HABATEIBHOMN JIEATEIbHOCTH B YCTHBIX M MUCbMEHHBIX TEKCTaX; J€JIaTh MPE3EHTALNI0 PE3YJIbTaTOB
BBINOJIHEHUS] XUMHUYECKOT0 IKCIIEpUMEHTA (J1a00paTOPHOTO OIbITa, 1a00paTOPHOI pabOTHI 110 UCCIIEOBAHUIO CBOMCTB BELIECTB, y4eOHOTO MIPOEKTA);

YMEHHs y4eOHOTO COTPYIHUYECTBA CO CBEPCTHUKAMU B COBMECTHOM MO3HABATEJIbHOM M HCCIIEA0BATENbCKON JIEATEIbHOCTH MPU PEILIEHUU BO3HUKAIOIINX
po0JeM Ha OCHOBE y4éTa OOIIMX MHTEPECOB U COIJIaCOBAHUS MO3UIMH (00CYXIeHHs, 0OMEH MHEHHUSIMH, «MO3TOBBIE IITYPMbI», KOOPIUHAIIUS COBMECTHBIX
NeHCTBUM, onpe/iesieHrne KPUTEPUEB 0 OL[EHKE KaueCTBA BBIIIOJHEHHOW padoThI U IpYyTHeE).

PerynasiTuBHble yHUBEpPCaAJIbHbIC Y4eOHbIE 1eHiCTBUSA:

YMEHHE CaMOCTOSITEIbHO OMPEAEIISATh HENH e TEIbHOCTH, IJIaHUPOBATh, OCYIIECTBISATh, KOHTPOJIUPOBATH U MPU HEOOXOJMMOCTH KOPPEKTUPOBAThH CBOIO
NeSITeTLHOCTh, BBIOMpaTh Hanbonee d3(hPeKTUBHBIC CIOCOOBI PEIICHHS YICOHBIX M MTO3HABATEIIBHBIX 3a7a4, CAMOCTOSATEILHO COCTABIISATh UM KOPPEKTUPOBATH
MIPEIJIOKEHHBIM AJITOPUTM JCHCTBHUI MPH BHIIOTHEHUH 3aJlaHUi ¢ y4ETOM TMOTy4YeHHUS HOBBIX 3HAHUN 00 M3y4aeMbIX OOBEKTaX — BEIIECTBAX M PEAKIIHIX,
OIICHUBATh COOTBETCTBHUE IOJYUYEHHOTO pe3yibTaTa 3asBICHHOW IIEJIM, YMEHHE HCIIOJIh30BaTh M aHAIM3WPOBATh KOHTEKCTHI, MpEJiaraeMble B YCIOBHH
3aJIaHAH.



INPEAMETHBIE PE3YJ/IBTATbBI

B cocraBe mpeaMeTHBIX pe3yibTaTOB IO OCBOCHHMIO OOS3aTENBHOTO COJEp)KaHUs, YCTAaHOBJICHHOIO JaHHOW ¢enepalpHO pabouell mporpamMMmon,
BBIJICTISIIOT: OCBOCHHBIE OOYYAIONIMMUCS Hay4YHbIC 3HAHUS, YMCHHSI M CIIOCOOBI JIEHCTBUH, crienmuduueckue Uisi MPeAMETHON oOnactu «XUMUS», BUIBI
NEeSITeIbHOCTH T10 MOJTYYSHHIO HOBOTO 3HAHUS, €r0 UHTEPIPETaIiH, IPEO0OPa30BaAHUIO U IPUMEHEHHUIO B PA3JIMYHBIX Y4eOHBIX U HOBBIX CUTYaLIUsX.

K koH1y 00yueHus B 8 kiiacce npeMeTHbIe pe3yiIbTaThl Ha 0230BOM YPOBHE JIOJIKHBI OTPaXaTh CYPOPMHUPOBAHHOCTD Y O0yUarOIUXCS YMEHUI:
pPacKpbIBaTh CMbICJI OCHOBHBIX XMMHUUYECKHUX MOHATHI: aTOM, MOJIEKYJIa, XMMUYECKUHN 3JIEMEHT, IPOCTOE BEUIECTBO, CIOKHOE BEIIECTBO, CMECH (OAHOPOIHAS U
HEOJJHOPOIHAs), BAJIGHTHOCTb, OTHOCUTEJIbHAS aTOMHAs U MOJIEKYJISIpHAsi Macca, KOJIMYECTBO BEIECTBA, MOJIb, MOJIIPHAs Macca, MaccoBast 10J11 XUMHUYECKOTO
JJIEMEHTAa B COCAMHEHUH, MOJSIPHBIM OOBEM, OKCHI, KHCIIOTa, OCHOBAaHHUE, COIb, JJICKTPOOTPUIATEIBHOCTh, CTEIEHb OKHUCICHHUS, XUMHYECKas PEaKIHs,
KJ1accu(uKalus peakluil: peakuy COeIUHEHNs, peaKUK pa3IoKeHus, peakMy 3aMeIIeHuUs, peakui 0OMeHa, 3K30- U HJ0TEPMUYECKUE PEAKLIUH, TeIIOBON
3 deKT peakuuu, Ipo aToMa, MMEKTPOHHBIN CIION aToMa, aTOMHast OpOUTallb, PAJANYC aTOMa, XUMUYECKask CBSA3b, MOJISIPHAS U HETIOJISIPHAst KOBAJICHTHAS CBS3b,
MOHHAs CBsI3b, HOH, KATUOH, aHUOH, PaCTBOP, MaccoBas J10JIs BelleCTBa (IIPOLICHTHAs! KOHLIEHTPALHsI) B pacTBOPE;

WJUTFOCTPUPOBATH B3aUMOCBSA3b OCHOBHBIX XMMUYECKUX MOHATHM U IPUMEHATH 3TU ITOHATHUS IIPU ONMCAHUM BEILECTB U UX IIPEBPAILICHUI;

HCMOJIb30BAaTh XUMUYECKYIO CUMBOJIUKY Ul COCTaBJIEHUS (JOPMYJI BEIIECTB M YPAaBHEHUM XMMUYECKUX peaKIuii;

OIpEeENATh BAJIEHTHOCTb ATOMOB 3JIEMEHTOB B OMHApPHBIX COECIUHEHUSX, CTENEHb OKHUCICHMS 3JEMEHTOB B OMHAPHBIX COEJUHEHMSX, IMPUHAJIEKHOCTDH
BEIIECTB K OIpeIeIEHHOMY KJIacCy COeIMHEHHH 1o (hopMyiiaM, BUA XMMUUYECKOHN CBsI3U (KOBAJIEHTHAsI U MOHHAs) B HEOPTaHUUECKUX COEMHEHU SIX;
packpbiBaTh cMbica Ilepuonmueckoro 3akona J[. WM. MenneneeBa: NE€MOHCTPUPOBATH IOHMMAaHUE IEPUOJNYECKOM 3aBUCUMOCTH CBOMCTB XHMHUYECKHX
JJIEMEHTOB OT UX IIOJIOKEHMsS B Ileprmoanueckon cucreMe, 3aKOHOB COXPAHEHHMS MAacChl BEIIECTB, IIOCTOSHCTBA COCTaBa, aTOMHO-MOJIEKYJISIPHOTO YUYEHHH,
3aKoHa ABOTaJIpo;

OIUCBIBATh U XapaKTepH30BaTh TaOIMUHYIO (hopMy [leproanyeckoit CUCTEMBI XUMMUYECKUX JIEMEHTOB: PAa3JIn4aTh MOHATHS «TJIaBHAs MOArpynna (A-rpymmna)»
u «oboynas noarpymnmna (b-rpynmna)», mansle U OoJblIMe MEPUOJbI, COOTHOCUTH 0003HaUYeHMsI, KOTOpble UMeroTcs B Tabmuue «lleproguueckast cucrema
XUMHYeCcKHX 37eMeHToB [[. V1. MeHieneeBay ¢ 4MCIOBBIMU XapaKTEPUCTHUKAMU CTPOCHUS aTOMOB XMMHUECKUX JIEMEHTOB (COCTaB U 3apsijl A1pa, 00Iee YuCIIo
AJIEKTPOHOB U paclpeiesieHue UX 0 AIEKTPOHHBIM CIIOSIM);

KJ1accu(UIUpPOBaTh XMMUYECKHE JIEMEHThI, HEOPraHUYECKHE BEIeCTBa, XMMUYECKHE PEeaKLUH (110 YMCIy U COCTaBY YYAaCTBYIOIIMX B PEAKIIMU BEIIECTB, IO
TerioBoMy 3G deKTy);

XapaKTepu30BaTh (OMUCHIBATh) OOIIME XMMUYECKHE CBOWCTBA BEIIECTB Pa3IMUHBIX KJIACCOB, IMOATBEPXKAAs ONMUCAHUE MPUMEpPAMH MOJIEKYJISPHBIX ypaBHEHHUN
COOTBETCTBYIOIINX XUMUYECKUX PEAKIINN;

IIPOTHO3UPOBATh CBOMCTBA BELIECTB B 3aBUCUMOCTH OT MX KaYECTBEHHOI'O COCTaBa, BO3MOYKHOCTU IIPOTEKAHMUS XMMHYECKUX IIPEBPALLECHHUNM B Pa3JIMYHBIX
YCIIOBUSIX;

BBIUUCIIATE OTHOCUTEJIBHYIO MOJIEKYJSIPHYIO U MOJIAPHYIO MAaccChl BEIIECTB, MACCOBYIO JIOJII0O XMMHUYECKOTO 3JIEMEHTa 1Mo (hopMysie COECIUHEHUS, MACCOBYIO
JIOJIFO BEIIECTBA B PACTBOPE, IPOBOJUTH PACUETHI IO YPABHEHUIO XUMHUYECKON PEAKIINH;

IIPUMEHSATh OCHOBHBIE ONEpaIi MBICIUTEIBHON AEATENbHOCTH — aHAJIU3 U CUHTE3, CPAaBHEHHE, 0000IIEHNEe, CUCTEMATU3alUIO0, KIIACCU(DUKAIINIO, BBISIBICHHUE
MIPUYMHHO-CJIEICTBEHHBIX CBSI3eH — JUISl M3YYEHHs CBOMCTB BEIIECTB M XMMHUYECKHUX PEaKIUi, €CTECTBEHHO-HAayyHble METOJbl MO3HaHUs — HAOIIOJCHHE,
U3MEpEeHne, MOJICTTUPOBAHUE, SKCIICPUMEHT (PeaJIbHbIM U MBICIICHHBIN);



CJIeZIOBAaTh MpaBUIIaM IOJIb30BAHM XUMUYECKOH MOCy 101 U 1a00paTOPHBIM 000PYAOBAaHHEM, a TAKXKe MpaBUiIaM OOPAIICHUs C BEIECTBAMHU B COOTBETCTBUH C
UHCTPYKIMSMH TI0 BBIIOJHCHUIO JTA00PATOPHBIX XUMHUYECKHX OIBITOB IO MOJYYCHUIO M COOMPAHMIO Ia3000pa3HBbIX BEIIECTB (BOAOPOJA M KHCIOPOAA),
IIPUTOTOBJIEHUIO PAcCTBOPOB C ONPECIEHHON MacCOBOW J10JIed pacTBOPEHHOIO BELIECTBA, IUIAHUPOBATH M IPOBOAUTH XUMHUYECKUE HKCIEPUMEHTHI IO
pacro3HaBaHUIO PaCTBOPOB LIEJIOUEH U KUCIIOT C OMOILBIO HHAUKATOPOB (JIAKMYC, (PeHOI(PTAICHH, METUIIOPAHK U JPYTHE).

K koHIy 00y4enus B 9 kiiacce npeMeTHbIE pe3yabTaThl HA 0a30BOM YPOBHE JOKHBI OTPakaTh CHOPMUPOBAHHOCTD Y O0YUAIOUINXCS YMEHHUIA:
PacKpbIBaTh CMbICI OCHOBHBIX XMMHYECKHUX IMOHATUN: XUMUYECKUI 3JIEMEHT, aTOM, MOJIEKYJIa, MOH, KATHOH, aHUOH, IIPOCTOE BELIECTBO, CII0)KHOE BELIECTBO,
BaJICHTHOCTb, 3JIEKTPOOTPULIATEIBHOCTh, CTETIEHb OKUCIICHUS, XUMUUYECKasl peaKius, XUMHUUECKas CBs3b, TEIUIOBOI 3P dEeKT peakuu, MOJIb, MOJISIPHBINA 00BEM,
PacTBOp, IIEKTPOIHUTHI, HEAJIEKTPOIUTHI, FITEKTPOIUTUYECKAS TUCCOIUAIINS, PEAKIIMM HOHHOTO OOMEHa, KaTalu3aTop, XMMHUUECKOe paBHOBECHE, 00paTuMBbIe U
HeoOpaTUMblEe pEaKIUU, OKHUCIUTEIbHO-BOCCTAHOBUTENBHBIE PEAKIMH, OKHUCIUTEIb, BOCCTAaHOBHUTENb, OKHCICHHE M BOCCTAHOBJICHHE, aJUIOTPOMUS,
aM(pOTEpHOCTh, XUMUYECKAs! CBA3b (KOBAJIEHTHAs, NOHHASI, METAJUIMYECKAs), KpUCTAIIIMYECKAsl PEIIETKA, KOPPO3Usl METAJUIOB, CIUIaBbl, CKOPOCTb XMMHUYECKOMN
peakuuu, npeaenbHo nonycrumas konuentpanus [11K Bemectsa;

WUTIOCTPUPOBATH B3aUMOCBS3b OCHOBHBIX XUMUYECKHUX MOHATUN U IPUMEHSATH 3TU MOHSTHS [IPU OIMCAHUM BELLECTB U UX MPEBpaILCHU;

UCIIOJIb30BaTh XMMHUUYECKYI0 CHMBOJIUKY JIJIsl COCTaBJICHHs (POPMYJI BEIIECTB U YPaBHEHUI XUMUYECKUX PEaKILIUM;

OIpEAEIATh BAJIEHTHOCTh U CTENEHb OKUCIICHUS XMMHUYECKUX 3JIEMEHTOB B COEAMHEHMSIX Pa3JIMYHOIO COCTaBa, MPUHAJIEAKHOCTh BEUIECTB K ONpEACIEHHOMY
KJIACCy COEIMHEHUN mo ¢opmynam, BUA XUMHUECKON CBS3M (KOBAJIEHTHAs, MOHHAs, METaJUIM4YecKas) B HEOPraHMYECKHX COCIUHEHHUSX, 3apsA] HOHA IO
XUMUYECKOH opMyIie, XapakTep CpeIbl B BOJHBIX PACTBOPAaX HEOPTaHUYECKUX COCTMHEHHN, TUIT KPUCTAITHYECKONW PEIIETKH KOHKPETHOTO BEIIECTBA;
packpsiBaTh cMmbica [lepuoauyeckoro 3akona J[. M. MenneneeBa U 1eMOHCTPUPOBATh €r0 MOHMUMAHME: OMMCHIBATH U XapaKTEPU30BaTh TaOIHUHYIO (Qopmy
[lepruonmveckoil cUCTEMBI XUMUYECKHX 3JIEMEHTOB: pa3inyaTh MOHATHS «IJ1aBHAs monarpymnma (A-rpynma)» u «modounas noxarpynmna (b-rpymma)y, mansie n
OosblIIMEe TEPHUOABI, COOTHOCUTh OOO3HAYEHHs, KOTOpble MMEIOTCS B MEPUOJMYECKOM Tabiuie, ¢ YUCIOBBIMU XapaKTEPUCTUKAMU CTPOEHHS aTOMOB
XUMHUYECKUX 3JIEMEHTOB (COCTaB U 3apsij A1pa, 001ee YUCIIO 3JIEKTPOHOB U PaCIIpe/IeIeHHE UX M0 JIEKTPOHHBIM CIIOSIM), 00BACHATH O0IIME 3aKOHOMEPHOCTHU B
WU3MEHEHUHU CBOMCTB 3JIEMEHTOB U MX COCIMHEHU B MpeAeIax MajblX MEPUOI0B U IIaBHBIX MOATPYIII ¢ YYETOM CTPOEHUS UX aTOMOB;

KJIacCCU(UIUPOBATh XUMUYECKUE 3JIEMEHThI, HEOPIraHUYECKUE BEIIECTBA, XMMHUECKHUE PEAKIMH (II0 YUCITY U COCTaBy Y4acTBYIOLIUX B PEAKIUU BEIECTB, IO
TEII0BOMY 3 (eKTy, 0 U3MEHEHUIO CTEeTIeHEeH OKUCIEHUS! XUMUUECKUX JIEMEHTOB);

XapaKTepu30BaTh (ONMUCHIBaTh) OOIIME M CHEUPUYECKHME XMMHMYECKHE CBOMCTBA IMPOCTHIX M CIIOXHBIX BELIECTB, MOATBEp)KIas OMHCAHHME MpUMEpaMu
MOJIEKYJIIPHBIX U MOHHBIX YPABHEHU COOTBETCTBYIOIINX XUMUYECKUX PEAKILIU;

COCTaBJIATh YPABHEHMS SJIEKTPOJIUTUYECKON TUCCOLMAIMU KHUCIIOT, IIeJ0Yeld U COJei, MOJHBIE M COKpall€HHbIE YpaBHEHUs peakUUil MOHHOro oOMeHa,
YPaBHEHUs PEAKIIUIL, TOATBEPIKIAIOIINX CYILIECTBOBAHUE N'EHETUUECKOM CBSA3HM MEX/Y BEIIECTBAMHU PA3IMUHBIX KJIACCOB;

PacKpbIBaTh CYIIHOCTh OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX pEAaKLUi TOCPEICTBOM COCTABJICHUSI 3JIEKTPOHHOTO OajaHca ITUX PeaKIuii;

IIPOrHO3MPOBATh CBOKCTBA BEIIECTB B 3aBUCUMOCTH OT UX CTPOEHUS, BO3SMOKHOCTH ITPOTEKAHUSI XMMUUYECKUX MPEBPAILEHUI B PA3INYHBIX YCIOBHUSIX;
BBIUUCIISTH OTHOCUTENBHYIO MOJEKYJISPHYIO U MOJISIPHYIO MacChl BELIECTB, MAaCCOBYIO JOJI0 XMMHUYECKOIO 3JIEMEHTa M0 (opMyJie COeIMHEHHUs, MaCCOBYIO
JIOJII0 BELIECTBA B PaCTBOPE, IPOBOJUTH PACUETHI 10 YPAaBHEHUIO XMMHUECKOHN peaKlinu;

coOJII0AaTh MpaBHJIa MOJIb30BAHUS XMMHUECKON MOCYy10i U 1a00paToOpHBIM 000pyI0BaHUEM, a TaKXKe MpaBujia O0OpalleHHs ¢ BEIECTBaMH B COOTBETCTBUU C
MHCTPYKIMSMU 110 BBIITOJHEHUIO J1a00paTOPHBIX XUMHUYECKUX OMBITOB MO MOJYYSHUIO U COOMPaHMIO ra3000pa3HbIX BELIECTB (aMMHUaKa U YIJIEKHCIIOro ra3a);
MIPOBOANTH PEAKIUH, MTOATBEPIKIAIOIME KAUECTBEHHBIM COCTaB Pa3jIMYHbIX BEIIECTB: PACIO3HABATH OMBITHBIM MYTEM XJIOpUA-, OpOMUI-, HOIUA-, KapOOHAT-,
docdar-, cunukar-, cyiabhar-, THIPOKCH]I-MOHBI, KATHOHBI AMMOHUSI U HOHBI U3YYEHHBIX METAJUIOB, IPUCYTCTBYIOIINE B BOJHBIX PACTBOpPAX HEOPTAaHUYECKUX
BEILIECTB;



TEMATHYECKOE IINTAHUPOBAHHUE
8 KJIACC

KonmuectBo yacoB

Ne HanmenoBanue pa3neinoB U TEM IPOrpaMMmbl
n/n

Pazgea 1. [lepBoHayanbHble XUMHYECKHE TIOHATHUSA

1.1 Xwumus — BakHas 00JIaCTh €CTECTBO3ZHAHUS U ITPAKTUUECKON 5
IEeSITEILHOCTH Y€eJIOBEKA

1.2 BemecTBa 1 XUMHUYECKUE PEAKIHH 15
Utoro no pazneny 20
Pa3znen 2. BaxHeiiliye npeacTaBUTEId HEOPraHMYECKHUX BelECTB

2.1 Bozayx. Kucnopon. [Tonsitue 06 okcumax 6
2.2 Bognopoa.IlonsTre 0 KUCIOTax M COJSX 8
2.3 Bopa. PactBopsl. [TonsiTie 06 OCHOBaHMSIX 5
2.4 OcHOBHBIE KJIaCCHl HCOPTAHUYECKUX COCTMHCHUIN 11
Hroro no pasneny 30

Pazpnean 3. Ilepnonnyeckuii 3axkoH u llepuoguyeckas cucrema xummudeckux 31eMeHToB /. . MenaesieeBa. Ctpoenne atoMmoB. XuUMHYeCKasi CBA3b.

OKHCINTEIbHO-BOCCTAHOBUTEIbHbIE PC€aKnuu

3.1 Tlepmoamueckuii 3akoH u [leproandeckas cucrema 7
xumuyeckux snemenToB [1. . Menneneesa. CtpoeHue aToma

3.2 Xwumundeckas cBsizb. OKHUCIUTENEHO-BOCCTAHOBUTEIIEHBIC 8
peakuuu

Hroro no pasneny 15

PesepBHOE Bpems 3

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68

Bcero KonTpoabHbIE

paboThl

[IpakTueckue
paboThl

OnexTpoHHbIe (1IU(POBLIC)
00pa3oBaTeNbHBIE PECYPCHI

but6mmoreka [IOK
https://m.edsoo.ru/7f41837c
bubmnoreka IIOK
https://m.edsoo.ru/7f41837¢c

bubmuorexa [IOK
https://m.edsoo.ru/7f41837c
bubmnoreka IIOK
https://m.edsoo.ru/7f41837¢c
bu6nuorexa [IOK
https://m.edsoo.ru/7f41837c
bu6anoreka IIOK
https://m.edsoo.ru/7f41837¢c

but6mmoreka [IOK
https://m.edsoo.ru/7f41837¢c
but6mmoreka [IOK
https://m.edsoo.ru/7f41837¢c
bubnunorexa LIOK
https://m.edsoo.ru/7f41837c
bubanoreka LJOK
https://m.edsoo.ru/7f41837¢c


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

Ne HanmMeHoBaHue pa3aenoB U TEM NPOrpaMMBbl
n/n

Paznen 1. BemecTBo H XUMHYeCKHe PeaKIIuu

1.1 TloBTopenue u yriryOieHHe 3HAHWH OCHOBHBIX pa3/ielioB Kypca 8 Kiacca
1.2 OcHOBHbIE 3aKOHOMEPHOCTH XMMHUYECKHX PEaKIHi

1.3 DuexTpomuTHYecKas JUCCOIMAINL. XUMIUECKUE PEaKIINU B PACTBOPAX
Hroro no pazneny

Pa3gen 2. HeMeTa/lJibl M MX COeIMHEHUS

2.1  OOmas xapaKTepuCTHKa XUMHUIECKUX 3JIeMeHTOB VIIA-Tpymmsl. [anoreHsr

2.2 OOmas xapakTepuCTUKa XUMHUCCKUX 3eMeHTOB VIA-rpynmel. Cepa u eé
COCTUHEHUS

2.3 OOmas xapakTepuCTHKa XUMUYECKUX 3JIeMeHTOB VA-rpymmsl. A3ot, hochop u
UX COETUHEHUS

2.4  OOmas xapaKTepuCTHKa XUMHUECKUX deMeHToB [V A-rpynmel. Yriaepon u
KPEMHHH ¥ UX COCTUHEHUS

Hroro no pazneny

Paznea 3. Meraiibl 1 UX COeTMHEHHUSA

3.1  OO6mme cBoiicTBa METAILIOB

3.2 BaxHeWlIIne METAUIBI M UX COEAMHEHHUS

Hroro no pazneny

Paznen 4. Xumusi 1 okpy:xamouias cpeia

4.1 BemecTBa 1 MaTepHaibl B )XU3HHU YEIIOBEKA
Hroro no pazneny

PesepBHoE BpeMms

OBUIEE KOJIMYECTBO YACOB IIO ITPOI'PAMME

9 KJIIACC

Bcero

25

16
20

68

KomngecTBo yacoB

KouTponbHble
paboThI

[IpakTnueckue
paboThI

OnexTponHbIe (IH(POBEIE) 00pa3oBaTEIbHBIC
pecypesl

butunoreka ITOK https://m.edsoo.ru/7f41a636
Bubnuoreka I{OK https://m.edsoo.ru/7f41a636
bu6unoreka ITOK https://m.edsoo.ru/7f41a636

bubmmoreka ITOK https://m.edsoo.ru/7f41a636
bubnunoreka ITOK https://m.edsoo.ru/7f41a636

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

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

bubimoreka I1OK https://m.edsoo.ru/7f41a636
Bu6aunorexa I{OK https://m.edsoo.ru/7f41a636

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

Bu6auorexa IJOK 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
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

KAJIEHAAPHO-TEMATHYECKOE IINTAHUPOBAHUE
HA 2023-2024 YYEBHBII I'O/I

IO NPEAMETY «XUMMUS»

8 KJIACC, 68 HACOB (2 YACA B HEAEJIIO)
YUUTEJIb YEPHUKOBA M.B.

Ne
1/

10

11

12

13

Tema ypoka

[Ipenmer xumuu. Poiap XuMuu B KU3HM YelioBeKa. Tena u
BEIIECTBA

IlousTue o METOAaX IIO3HaHUA B XUMHHU

ITpakTryeckas padora Ne 1 «IIpaBuna paboTsl B
nabopaTopuu U MPUEMBI 0OpaIeHus ¢ 1a00PaTOPHBIM
00opyoBaHUEM»

YucTtele BelecTBa U CMECH. Crioco0bI PasaciICHUs cMmeceit

[IpaxTuueckas padora Ne 2 «Paznenenue cmeceil (Ha
pUMepe OYMCTKH MTOBAPEHHOM COJN)»

ATOMEI 1 MOJICKYJIbL

XUMUYECKHUE 3JIEMEHTHI. 3HAKU (CUMBOJIbI) XMMHUYECKUX
JJIEMEHTOB

[IpocTeie U ClOXKHBIE BEIECTBA
ATOMHO-MOJIEKYJIIPHOE YUEHHUE

3aK0OH ITOCTOSHCTBA COCTABa BEIIECTB. XUMHUUECKas
¢dbopMyna. BaneHTHOCTh aTOMOB XUMHUYECKUX JIEMEHTOB

OrHocurenpHas aToMHas Macca. OTHOCHTEIbHAS
MOJICKYJIsIpHad Macca

MaccoBast 1011 XUMHYECKOT'0 DJIeMEHTa B COCAMHEHNHN

KonnuecTtBo BemectBa. Monb. MosnsipHas macca

1

YTBEPKJAEHO
JAUPEKTOP MKOY CIINe6 I'.ITPUBOJIZKCKA

N.N.3AUIEBA

ITPUKA3 Ne 100 OT 01.09.2023I".

KonmuectBo yacoB

Bcero KoHTponbHbIE

paboThI

IIpakTrueckue

paboThI

[ara
M3y4YeHUS

01.09.2023
05.09.2023

08.09.2023

12.09.2023
15.09.2023
19.09.2023
22.09.2023
26.09.2023
29.09.2023
03.10.2023
06.10.2023
10.10.2023

13.10.2023

DJEeKTPOHHBIE IUPPOBBIE
00pa3oBaTeNbHBIE PECYPCHI

but6mmoreka [IOK
https://m.edsoo.ru/ff0d210c

bubmnoreka IIOK
https://m.edsoo.ru/ff0d227e

bubmuorexa [JOK
https://m.edsoo.ru/ff0d23dc

bubmuorexa [JOK
https://m.edsoo.ru/ff0d26ca

bu6anoreka LIOK
https://m.edsoo.ru/ff0d28c8

bubmorexa [JOK
https://m.edsoo.ru/ff0d2a6c

bu6anoreka LIOK
https://m.edsoo.ru/ff0d2be8

bubmorexa [JOK
https://m.edsoo.ru/ff0d2a6c

but6mmorekxa [IOK
https://m.edsoo.ru/ff0d2d50

but6mmorekxa [IOK
https://m.edsoo.ru/ff0d2eae

bubmuoreka [{OK
https://m.edsoo.ru/ff0d323c

bubanoreka [JOK
https://m.edsoo.ru/ff0d350c

bubnunorexa LIOK


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
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c

/o

14

15

16

17

18

19

20

21

22

23

24

25

26

27

Tema ypoka

dusznyeckre 1 XUMUYECKUE IBJIEHUA. X UMHUYECKas
peakuus

HpI/I3HaKI/I 1 YCJIIOBHUSA MPOTCKAHUA XUMHUYCCKUX peaKuHﬁ

3aKOH COXpaHEHUsI MAaCChl BEIIECTB. XUMUYECKUE
ypaBHEHUS

Brluucnenus konudecTBa, Macchl BELIECTBA 11O
YpaBHEHUSAM XUMUUYECKHUX PEaKIIUi

Knaccudukanms XumMuuecknx peakiuii (CoeIMHEHUS,
pasIoKeHUs, 3aMeIeHUs, OOMEHA)

M. B. JIoMOHOCOB — y4€HBIN-IHIUKIIONEAHCT.
O000111eHE U CUCTEMATH3AaIU 3HAHUI

KonTponbnas padorta Nel no teme «Bemiectsa u
XUMHUYECKHE PEAKIII

Bo3nyx — cmecsk razos. CocraB Bo3ayxa. Kucnopon —
AJIEMEHT U MpocToe BemecTBo. O30H

duznyeckre U XMMHUYECKHUE CBOICTBA KUCIOpoaa
(peaxuuu okucnenus, ropenue). Ilonstie 00 okcngax

CrniocoObl osTyyeHHs KUCIOPOAa B 1a00OpaToOpuu U
MIPOMBIIITIEHHOCTH. [IpuMeHenue kuciopoaa

TennoBoit 3pPeKkT XUMUIECKOHN peaKIuu, TOHITHE O
TEPMOXHUMHUYECKOM YPaBHEHHH, FK30- U
SHIOTEPMUUYECKHUX PEAKLIUIX

TorunuBo (HedTh, yroias U MeTaH). 3arpsi3HEHUE BO3/1yXa,
CIIOCOOBI €T0 MPEIOTBPAIICHHS

[IpakTuueckas padora Ne 3 o teme «llomyuenue u
coOHnpaHue KUCIOPOa, U3yUeHHE ero CBOMCTB»
Bonopon — snemeHT u npocToe BemecTBo. Haxoxaenue
B TIPUPOJIC

KomnuectBo yacos

Bcero KonTtposbHbie

paboThI

[IpakTnueckue

paboThI

[ara
U3Y4YEHUS

17.10.2023
20.10.2023
24.10.2023
27.10.2023
07.11.2023
10.11.2023
14.11.2023
17.11.2023
21.11.2023
24.11.2023

28.11.2023

01.12.2023
05.12.2023

08.12.2023

DNEeKTpOHHBIE UPPOBHIC
o0pazoBaTeNbHBIE PECYPChI

https://m.edsoo.ru/ff0d5230

bu6nunorexa LIOK
https://m.edsoo.ru/ff0d37fa

but6mmoreka [IOK
https://m.edsoo.ru/ff0d3al16

bu6nunoreka LIOK
https://m.edsoo.ru/ff0d3b88

bubmuorexa [IOK
https://m.edsoo.ru/ff0d5708

bubmnoreka IIOK
https://m.edsoo.ru/ff0d3f34

bubmuorexa [JOK
https://m.edsoo.ru/ff0d40c4

bubmnoreka IIOK
https://m.edsoo.ru/ff0d4290

bubmmorexa [JOK
https://m.edsoo.ru/ff0d448e

bu6anoreka LIOK
https://m.edsoo.ru/ff0d4614

bubmorexa [JOK
https://m.edsoo.ru/ff0d497a

but6mmorekxa [IOK
https://m.edsoo.ru/ff0d4790

bubnunorexa LIOK
https://m.edsoo.ru/ff0d4c4a

but6mmorekxa [IOK
https://m.edsoo.ru/ff0d4ae2

bubmuorexa [{OK
https://m.edsoo.ru/ff0d4dd0


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
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

/o

28

29

30

31

32

33

34

35

36

37

38

39

40

41

42

Tema ypoka

duznyueckre 1 XMMUUECKHE CBOMCTBA BOJAOPO/IA.
[Ipumenenue Bogopoaa

[ToHsiTHE O KUCTIOTAaX M COIAX
CriocoObI mosryueHust BOAOPO/Ia B JIaOOpaTOpUu

[IpakTuueckas pabota Ne 4 o teme «llonyyenue u
coOupaHue BOIOPO/Ia, U3YYECHUE €TO CBOWCTBY

Mousipablii 00BEM razoB. 3akoH ABOragpo

Beruucnenus 06b€ma, KonuyecTBa BEIEeCTBa ra3a 110 ero
U3BECTHOMY KOJIMYECTBY BEILIECTBA MIIU 00BEMY

Brruucnennst 005EMOB ra30B M0 YpaBHEHUIO PEAKIUU Ha
OCHOBE 3aKOHA OOBEMHBIX OTHOLICHHH ra30B

dusnueckre ¥ XUMUYECKUE CBOWCTBA BOJIbI
CocraB ocHoBanuil. [lonsiTe 06 nHAMKaTOpPaxX

Bopna kak pactBoputens. HachllieHHbIC U HEHACHIIIICHHBIC
pacTBopbl. MaccoBasi J10J1sl BEIIECTBa B paCTBOPE

[IpakTuueckas padora Ne 5 o reme «lIpurorosnenue
pacTBOPOB C ONpPEAEIEHHON MaCCOBOM JOJIEMN
PAacCTBOPEHHOTO BEIIECTBAY

Konrtponsnas padora Ne2 no reme «Kucnopon. Bogopon.
Boga»

Oxkcumpl: cocTaB, KJIacCU(pUKAIUsI, HOMEHKIIATypa

ITonyyenue u XMMHUYECKHE CBOMCTBA KUCIIOTHBIX,
OCHOBHBIX U aM(OTEPHBIX OKCHUJIOB

OcHoBaHus: cOCTaB, KJIacCU(PUKAIIH, HOMEHKJIATypa

1

KomnuectBo yacos

Bcero KonTtposbHbie

paboThI

[IpakTnueckue

paboThI

[ara
U3Y4YEHUS

12.12.2023
15.12.2023
19.12.2023
22.12.2023
26.12.2023
29.12.2023
09.01.2024
12.01.2024
16.01.2024
19.01.2024

23.01.2024

26.01.2024
30.01.2024
02.02.2024

06.02.2024

DNEeKTpOHHBIE UPPOBHIC
o0pazoBaTeNbHBIE PECYPChI

bubnunorexa LIOK
https://m.edsoo.ru/ff0d4dd0
but6mmoreka [IOK
https://m.edsoo.ru/ff0d50d2
bubnunoreka LIOK
https://m.edsoo.ru/ff0d4dd0
bubmuorexa [JOK
https://m.edsoo.ru/ff0d4f42
bubmnoreka IIOK
https://m.edsoo.ru/ff0d542e
bubmuorexa [IOK
https://m.edsoo.ru/ff0d55a0
bubmnoreka IIOK
https://m.edsoo.ru/ff0d5708
bu6nuorexa [IOK
https://m.edsoo.ru/ff0d587a
bu6anoreka LIOK
https://m.edsoo.ru/ff0d59e2
bu6nuorexa [IOK
https://m.edsoo.ru/ff0d5b40
bu6anoreka LIOK
https://m.edsoo.ru/ff0d5eba

bubnmnorexa LIOK
https://m.edsoo.ru/ff0d6342
but6mmorekxa [IOK
https://m.edsoo.ru/ff0d664e
bu6nunorexa LIOK
https://m.edsoo.ru/ff0d664e
bubanoreka LJOK
https://m.edsoo.ru/ff0d67ca


https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4f42
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
https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d67ca

/o

43

44

45

46

47

48

49

50
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52

53

54

55

56

57

Tema ypoka

[TonydyeHne 1 XuMHUYECKHE CBOMCTBA OCHOBAHUI
Kucnotsl: cocras, ki1accuduxaius, HOMEHKIATypa
[TonydyeHne 1 XuMHUYECKHE CBOMCTBA KUCIOT

Conu (cpeqHue): HOMEHKIATypa, CIOCOObI MOTyYEHUS,
XUMHYECKUE CBOUCTBA

[IpakTnueckas padora Ne 6. Pemenue
SKCIIEPUMEHTANIbHBIX 3aa4 10 TeMe «OCHOBHBIE KJIACChI
HEOPraHWYECKUX COEAUHEHUI

['eneTnyeckas CBSI3b MEXKIy KJIaCCAMH HEOPTAaHUYECKUX
COETUHEHUN

O000111eHIE U CUCTEMATHU3aIUs 3HAHUI

KonTponbhas padota Ne3 no teme "OCHOBHBIE KJIacChI
HEOPraHUYeCKUX CoeAMHEHUI"

HepBHe ITIOIIBITKH KJ'IaCCI/I(I)I/IKaI_II/II/I XUMHNYCCKHUX
anemeHToB. IlonsaTue o Ipymnmnax CXOJHbIX 3JIEMCHTOB

[Iepnonnueckuit 3akoH u Ilepuonnueckas cucrema
XUMHYECKHX 31eMeHTOB [l. 1. MeHaeneeBa

[lepuopl, TpyNIIBI, MOATPYIIIHI
Crpoenne atoMoB. CocTaB aTOMHBIX siziep. M3oTonsl

CtpoeHne 371eKTPOHHBIX 000JI0YEK aTOMOB 3JIEMEHTOB
[Tepuonnueckoint cucremsl /. 1. Menneneena

XapakTepuCcTHKa XUMUYECKOIO JJIEMEHTA 110 €r0
nosoxenuto B Ilepunognueckont cucreme /1. 1.
Meneneena

3nauenue [lepuonnueckoro 3akoHa Jisl pa3BUTHSI HAYKU

Bcero KonTtposbHbie

1

KomnuectBo yacos

paboThI

[IpakTnueckue
paboThI

[ara
U3Y4YEHUS

09.02.2024
13.02.2024
16.02.2024
20.02.2024

27.02.2024

01.03.2024
05.03.2024
12.03.2024
15.03.2024
19.03.2024
22.03.2024
05.04.2024
09.04.2024

12.04.2024

16.04.2024

DNEeKTpOHHBIE UPPOBHIC
o0pazoBaTeNbHBIE PECYPChI

bubnunorexa LIOK
https://m.edsoo.ru/ff0d67ca

but6mmoreka [IOK
https://m.edsoo.ru/ffOdfee2

bubnunoreka LIOK
https://m.edsoo.ru/ffOdfee2

bubmuorexa [JOK
https://m.edsoo.ru/00ad9474

bubmnoreka IIOK
https://m.edsoo.ru/00ad9b7c

bubmnoreka IIOK
https://m.edsoo.ru/00ad9a50

bubnuorexa [IOK
https://m.edsoo.ru/00ad9ch2

bu6anoreka LIOK
https://m.edsoo.ru/00ad9ela

bubmuorexa [JOK
https://m.edsoo.ru/00ad9ffa

bu6anoreka LIOK
https://m.edsoo.ru/00ada52c

bubmorexa [JOK
https://m.edsoo.ru/00ada52c

bubmuoreka [{OK
https://m.edsoo.ru/00ada342

but6mmorekxa [IOK
https://m.edsoo.ru/00ada6bc

bubmuorexa [{OK
https://m.edsoo.ru/00ada824

bubnunorexa LIOK


https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9ffa
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada824

/o
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59

60

61

62

63

64

65

66

67

68

Tema ypoka

u npaktuku. . 1. MenaeneeB — y4€HbIi, 1€1aror u
IpaKJaHUH

DJIEKTPOOTPHULIATEIILHOCTh aTOMOB XUMUYECKHUX
3JIEMEHTOB

HNonunag xumMmyeckas cBsI3b

KoBanenTHas nossipHasi XuMuueckas CBsi3b
KoBaneHnTHas HenonsipHas XUMHYECKasl CBA3b
CreneHb OKUCIICHUA
OKHCIUTENEHO-BOCCTAHOBUTEIbHBIC PEAKIINU

OKHCIUTEIN U BOCCTAHOBUTEIN

KonTponbnas padota Ne4 no reme «CtpoeHue aroma.
XUMHUYECKasi CBSI3b»

PesepBHbIil ypok. O60011I€HNE U CHCTeMAaTHU3alHs 3HAHUHA
PesepBubIil ypok. O6001IeHIE U CHCTeMAaTH3allus 3HAHU N

PesepBHbIit ypok. O0001IeHNE U CUCTeMATHU3AIIHSI 3HAHHHA

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

KomnuectBo yacos

Bcero KonTtposbHbie
paboThI

68 4

[IpakTnueckue
paboThI

[ara
U3Y4YEHUS

19.04.2024
23.04.2024
26.04.2024
30.04.2024
03.05.2024
07.05.2024
10.05.2024
14.05.2024
17.05.2024
21.05.2024

24.05.2024

DNEeKTpOHHBIE UPPOBHIC
o0pazoBaTeNbHBIE PECYPChI

https://m.edsoo.ru/00ada96e

but6mmoreka [IOK
https://m.edsoo.ru/00adaab8
bubnunoreka LIOK
https://m.edsoo.ru/00adac34
bubmuorexa [JOK
https://m.edsoo.ru/00adaab8
bubmnoreka IIOK
https://m.edsoo.ru/00adaab9
bubmuorexa [IOK
https://m.edsoo.ru/00adae28
bubmnoreka IIOK
https://m.edsoo.ru/00adb076
bu6nuorexa [IOK
https://m.edsoo.ru/00adb076
bu6anoreka LIOK
https://m.edsoo.ru/00adb486
bu6nuorexa [IOK
https://m.edsoo.ru/00adb33c
bu6anoreka LIOK
https://m.edsoo.ru/00ad9ch2

bubnunorexa LIOK
https://m.edsoo.ru/ff0d61c6


https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab9
https://m.edsoo.ru/00adae28
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb486
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/ff0d61c6

KAJIEHAAPHO-TEMATHYECKOE IINTAHUPOBAHUE YTBEPKJAEHO

HA 2023-2024 YYEBHbBIN I'OJI AAPEKTOP MKOY CIINe6 I'.ITPUBOJIZKCKA ___
MO NPEAMETY «XUMMUSI» N.N.3AUIIEBA
9 KJIACC, 68 YACOB (2 YACA B HEJEJIIO) MPUKA3 Ne 100 OT 01.09.2023TI".
YUUTEJIb YEPHUKOBA M.B.
Ne Tema ypoka KommuectBo yacos Jara DNeKTpOHHBIC IUPPOBHIE
/I Bcero Konrtposababie [Ipaktudeckme H3YICHHA 00pa3soBaTeIbHBIC PECYPCHI
paboThI paboThI
1 Tlepuonmueckuii 3akoH. [lepuoguaeckas cucrema 1 01.09.2023 Bbubamoreka LIOK
XUMUYECKUX d5eMeHToB []. 1. MenneneeBa https://m.edsoo.ru/00adb59e
2  3aKOHOMEpPHOCTH B U3MEHEHUHU CBOMCTB XUMUYECKHUX 1 05.09.2023 bub6muoteka [IOK
3JIEMEHTOB TEPBBIX TPEX MEPHOIOB https://m.edsoo.ru/00adb6b6
3  Krnaccudukaius 1 HOMEHKIATypa HEOPraHMIECKIX 1 08.09.2023 bub6mmoteka [{JOK
BEIIICCTB https://m.edsoo.ru/00adb7e2
4 Buabl XUMHUYECKOW CBS3U U THIIbI KPUCTAITMIECKUX 1 12.09.2023 bubauoreka [IOK
pemérok https://m.edsoo.ru/00adbac6
5 KonrponsHas padota Nel o teme «IloBTOpenue u 1 1 15.09.2023 https://workprogram.edsoo.ru/work-
yri1yOJeHne 3HaHUM OCHOBHBIX pa3/esioB Kypca 8 programs/532654
KJ1accay
6 Krnaccudukamus XUMAYECKUX PEAKITUH TI0 Pa3THIHBIM 1 19.09.2023 Bubamoreka [JOK
IpU3HAKaM https://m.edsoo.ru/00adbcb0
7  Tlouartue o ckopocTu XuMudeckoi peakiuu. [loustue o 1 22.09.2023 bubnuoteka [{OK
TOMOT€HHBIX M T€TEPOTCHHBIX PEAKIIUIX https://m.edsoo.ru/00adbe9a
8 IlonsTne 0 XMMHUYECKOM paBHOBEeCHHU. DaKTOPHI, 1 26.09.2023 Bbubamoreka [IOK
BIUSIIOIIUE HA CKOPOCTh XUMUYECKOU peaKkiiuu U https://m.edsoo.ru/00adc28c
MOJIOKEHHE XUMUYECKOTO PaBHOBECHS
9  OkMCINTETHHO-BOCCTAHOBUTEIbHBIE PEAKIIH 1 29.09.2023 bubaunoreka [{OK
https://m.edsoo.ru/00adcade
10 Teopus snekTponuTHydecKor qucconuanuu. CuibHble 1 1 03.10.2023 bub6mmoteka [{TOK
cy1abble AIEKTPOITUTHI https://m.edsoo.ru/00adcd68
11 HouHble ypaBHEHHUS peaKkLUn 1 06.10.2023 bubamnoreka [IOK

https://m.edsoo.ru/00add448
12 Xwumudeckue CBOMCTBA KUCIOT M OCHOBAHHUM B CBETE 1 10.10.2023 bub6auoreka [IOK


https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adbac6
https://workprogram.edsoo.ru/work-programs/532654
https://workprogram.edsoo.ru/work-programs/532654
https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adc28c
https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00add448
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23

24

25

26

Tema ypoka

MPEJCTABICHUN 00 JEKTPOIUTHUECKON JUCCOLUAIIH

XUMHUYECKUE CBOMCTBA COJIEN B CBETE MPEACTABICHUI
00 PJIEKTPOJUTUYECKON JUCCOIHAITIT

[TonsiTe o runponuse conen
O000111eHIE U CHUCTEMATH3aLUs 3HAHUI

[TpakTuueckas padbora Ne 1. «Pemienue
AKCIICPUMEHTAIIbHBIX 33729

KonTponbnas padorta Ne2 o teme
«DNEKTPOJUTHUYECKAS TUccoranust. XUMUYECKUE
peaKIu B PaCTBOPAX»

OO01mast XapakKTeprCTHKA TaJIOTCHOB. XUMHUYECKHE
CBOICTBA Ha IIpUMEpPE XJI0pa

XnopoBogopoa. CoJisiHast KUCI0Ta, XUMUYECKUE
CBOMCTBA, OJIyYCHHUE, MPUMEHEHHE
[IpakTnueckas padorta Ne 2 o reme «lloaydenue
COJISTHOM KMCIIOTBI, U3yYEHHE €€ CBOMCTBY

Brruucnenus no ypaBHEHUSM XUMHUUYECKUX PEAKIIUM,
€CJIM OJTUH U3 PEareHTOB JIaH B U30BITKE

O0mas xapakTepucTuka 31eMeHToB VIA-rpynmsl

AnnorponHsie Moaudukamnuu cepbl. Haxoxienue cepsl
U €€ COCIMHEHUI B IPUPOAE. XUMHUUYECKHE CBOMCTBA
cephl

CepoBoaopo, cTpoeHHe, (GU3NIECKUE U XUMUUIECKUE
CBOMCTBA

Oxcunsl cepol. CepHas KHCIOTa, (U3HYECKUE U
XMMHYECKHE CBOMCTBA, MPUMEHEHUE

XHUMUYECKUE PEAKIINH, JIEKAIINE B OCHOBE

MPOMBIIIJICHHOTO CTIOC00a MOTYyYeHHS CEPHOU KUCIIOTHI.

paboThI

KonnuecTBo vacoB
Bcero Koutponbubeie IIpaktuueckue

paboThI

ata DneKTpOHHBIC IUPPOBHIE
o0pa3oBaTeNnbHbIE PECyPChHI

W3y4YCHUS

https://m.edsoo.ru/00add5d8

13.10.2023 butimoreka [IOK
https://m.edsoo.ru/00add8b2
17.10.2023 bub6auoreka [IOK
https://m.edsoo.ru/00add9d4
20.10.2023 Bubaunoreka IIOK
https://m.edsoo.ru/00addd12
24.10.2023 bubaumoreka [JOK
https://m.edsoo.ru/00addbfa

27.10.2023 bubaunoreka IIOK
https://m.edsoo.ru/00addecO

07.11.2023 Bbubauoreka IIOK
https://m.edsoo.ru/00addfe2

10.11.2023 butmmoteka [IOK
https://m.edsoo.ru/00ade104
14.11.2023 butimoteka [IOK
https://m.edsoo.ru/00ade348
17.11.2023 butmmoteka [IOK
https://m.edsoo.ru/00ade488
21.11.2023 Bubauoreka IIOK
https://m.edsoo.ru/00ade64a

24.11.2023 bubmmoreka [{OK
https://m.edsoo.ru/00ade64a

28.11.2023 bubauoreka IIOK
https://m.edsoo.ru/00ade802

01.12.2023 bubauoreka [IOK
https://m.edsoo.ru/00adea28

05.12.2023 Bbubauoreka IIOK
https://m.edsoo.ru/00adec8a


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
https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00adea28
https://m.edsoo.ru/00adec8a

No Tema ypoka KomnuectBo yacos Hara DneKTpOHHBIC IUPPOBHIE
/1 Bcero Konrtpoababie [Ipaktuyeckme H3YICHHA 00pa3oBaTeIbHBIC PECYPCHI
paboThI paboThI

27

28

29

30

31

32

33

34

35

36

37

38

XUMHUYECKOE 3arps3HEHNE OKPY>KaOIIEeH CpeIbl
COETMHEHUSIMH CEPBI

Brruuciienue MaccoBoil 10JTU BBIXO/A MTPOAYKTA
peakuu

OOm1ast XxapaKTEepUCTHKA 3IEMEHTOB VA-rpynmsl. A30T,
pacrpocTpaHeHHe B Ipupoje, GU3n4ecKue 1
XUMHUYECKHE CBOKCTBA

AMMUaK, ero Gpu3nYecKue 1 XUMHYECKHE CBOMCTBA,
IIOJIy4Y€HUE U IPUMEHEHHE

[IpakTuueckas pabora Ne 3 o reme «llomydenue
aMMHaKa, U3y4eHHUE €ro CBOMCTBY

A3oTHas KucoTa, €€ GU3niecKre U XMMUYECKUe
CBOICTBa

Vcnonb30BaHue HUTPATOB U COJIEH aMMOHUS B KaueCTBe
MUHEPATBHBIX YI0OpeHU. XUMUYECKOE 3arpsi3HEHHE
OKPY>KaIOILE! Cpelbl COEINHEHUSIMU a30Ta

®ocdop. Oxeng pocdopa (V) u dpochopHas kucnora,
¢u3nyecKkrue 1 XUMHUYECKHE CBOMCTBA, MOITYYeHHE
Ucnons3zoBanne GpocdaToB B Ka4ECTBE MUHEPATHHBIX
ynoOpeHuil. 3arpsisHeHHe MPUPOJIHOMN Ccpelibl
dbocharamu

VYrnepoa, pacnpocTpaHeHue B pupojie, Gu3ndeckue u
XMMHUYECKHE CBOICTBA

Oxcuppl yriaepona, ux Gpusndeckre u XMMHYECKre
CBOMCTBA. DKOJIOrHYECKHE MTPOOJIEMBI, CBSI3aHHbIE C
okcuaoMm yriepona (IV)

VYrospHas KUCIOTA U €€ CONn

[TpakTuyeckas padora Ne 4 o teme "[lonyuenue
yriekucioro raza. KauecrBeHHast peakiys Ha kapOoHaT-
noH"

08.12.2023 butmmoreka [IOK
https://m.edsoo.ru/00adec8a

12.12.2023 bubmmoreka [JOK
https://m.edsoo.ru/00adeea6

15.12.2023 butimoteka [IOK
https://m.edsoo.ru/00adf004

19.12.2023 butmmoteka [{OK
https://m.edso0.ru/00adf180

22.12.2023 Bbubaunoreka [IOK
https://m.edsoo.ru/00adf306

26.12.2023 bubnmoreka [JOK
https://m.edsoo.ru/00adf518

29.12.2023 bubnmoreka [JOK
https://m.edsoo.ru/00adf68a

09.01.2024 bub6mmoteka [IOK
https://m.edsoo.ru/00adfc20

12.01.2024 Bbubmmoreka [IOK
https://m.edsoo.ru/00adfd9c

16.01.2024 Bbu6mmoreka [JOK
https://m.edsoo.ru/00adfebe

19.01.2024 Bbu6mmoreka [IOK
https://m.edso0.ru/00ae006¢

23.01.2024 bubnuoreka [JOK
https://m.edsoo.ru/00ae027e


https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adeea6
https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adf180
https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf518
https://m.edsoo.ru/00adf68a
https://m.edsoo.ru/00adfc20
https://m.edsoo.ru/00adfd9c
https://m.edsoo.ru/00adfebe
https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae027e
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Tema ypoka

HepBOHa‘-IaJIBHLIe IOHSATHS 00 OpTraHU4YCCKUX
BCIICCTBAX KaK O COCAUMHCHUAX YIJICpOaa

Kpemuuii u ero coeguHeHus

[TpakTuyeckas padora Ne 5. Pemenue
IKCIIEPUMEHTANIBHBIX 33]1a4 10 TeMe «BaxHeiime
HEMCTAJJIBI U UX COCAUHCHUA»

Kontponbnas padota Ne3 no teme «Baxkueiiue
HEMETAIJIbl U UX COCIMHEHUS

OO6m1ast XxapakTepruCcTHKa XUMHUYECKHUX 3JIEMEHTOB —
MeTauIoB. MeTamnndeckas CBSI3b U METaJlJIMIcCKast
KpucTauIM4yeckas peméerka. @u3ndeckne CBOMCTBA
METaJJIOB

XUMHUYECKHE CBOMCTBA METAJIIOB. DJIEKTPOXUMUYECKUI
pAIL HAIPSKEHUN METAJLIOB

O6mue ciocoObl monydeHus: MmeTamuioB. CIiTaBbl.
BeIunciienus mo ypaBHEHUSIM XUMHUECKUX PEAKIIUH,
€CITU OJIMH U3 PEareHTOB COJICPIKUT MPUMECH
[ToHsATHE O KOPPO3UU METAILIIOB

[I{enouHbIe METAIIBI

OKCH/IBI ¥ THIPOKCHUJIBI HATPUS U KU
[Ieno4Ho3eMenbHBIE METAILTBI — KAJbIMIA U MarHHMA

Baxxneimme coeTMHEHNS KaJIbITHS

O0001IeHYE ¥ cucTeMaTU3alus 3HaAHUI
JK€cTkoCTh BOJIBI M CITOCOOBI €€ YCTpaHSHHS

1

paboThI

KonnuecTBo vacoB
Bcero Koutponbubeie IIpaktuueckue

paboThI

ata DneKTpOHHBIC IUPPOBHIE
o0pa3oBaTeNnbHbIE PECyPChHI

W3y4YCHUS

26.01.2024 Bubaunoreka IIOK
https://m.edsoo.ru/00ae054e

30.01.2024 butmmoreka [IOK
https://m.edsoo.ru/00ae080a

02.02.2024 Bub6aunoreka IIOK
https://m.edsoo.ru/00ae0bf2

06.02.2024 bub6mmoteka [{JOK
https://m.edsoo.ru/00ae0el8

09.02.2024 bub6aumoreka [JOK
https://m.edsoo.ru/00ae103e

13.02.2024 Bbutimoteka [IOK
https://m.edsoo.ru/00ae1156

16.02.2024 bubauoteka [IOK
https://m.edso00.ru/00ae1156

20.02.2024 bub6mumoreka [JOK
https://m.edso0.ru/00ae1278

27.02.2024 Bbubauoreka IIOK
https://m.edsoo.ru/00ae14b2

01.03.2024 Bbutmmoreka [IOK
https://m.edsoo.ru/00ae14b2

05.03.2024 butmmoreka [IOK
https://m.edsoo.ru/00ae15e8

12.03.2024 Bbu6imoreka [IOK
https://m.edsoo.ru/00ae15e8

15.03.2024

19.03.2024 Bbubauoteka [IOK
https://m.edso00.ru/00ae1886


https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae1886
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Tema ypoka

[TpakTuueckas padora Ne 6 mo Teme "JKEcTKOCTh BOABI U
METO/IbI €€ yCTpaHeHus "

AJIFOMUHMI

AmdoTepHbIe CBOWCTBA OKCHIA U THIPOKCHIA

Kenezo

Oxcunpl, Tusipokcu sl U conu xkenesa (I1) u sxenesa (111)
O060061IeHre U cucTeMaTu3alus 3HaHu!

[IpakTuueckas padora Ne 7. Pemenue
IKCTIEPUMEHTANBHBIX 337134 1o Teme «Baxneiimme
METAJJIBbI U UX COCAUHCHUSA»

Brrunciienus mo ypaBHEHHSIM XUMHYECKUX PEAKIUH,
€CIIM OJIMH U3 PEareHTOB JIaH B U30BITKE MM COACPIKUT
npuMecH. BerauciaeHust MaccoBOM JTOIHM BBIXO/A
MPOAYKTa PEAKLUU

O00011IeHEe ¥ cucTeMaTH3alus 3HaHUI

Kontponbnas padota Ne4 o reme «Baxkueiime
METaJIIbl U UX COCTUHEHUS»

BeHleCTBa " MaT€puajbl B HOBCC}IHGBHOfI KHU3HU
YCJIO0BCKa

XHWMHYECKOE 3arpsI3HEHUE OKPYIKAIOLIEN Cpebl

Pose xumun B PEIICHUHN SKOJIOTHYCCKUX HpO6HeM

PesepBHbIit ypok. O000IIEHHE U CHCTEMAaTHU3AIIHS
3HAHU.3aluTa NPOECKTOB.

1

paboThI

KonnuecTBo vacoB
Bcero Koutponbubeie IIpaktuueckue

paboThI
1

ata DneKTpOHHBIC IUPPOBHIE
U3YYCHUS o0pa3oBaTeNnbHbIE PECyPChHI

22.03.2024 bubaunoreka IIOK
https://m.edsoo.ru/00aelae8

05.04.2024 butmmoreka [IOK
https://m.edsoo.ru/00aelc64

09.04.2024 bub6mmoteka [IOK
https://m.edsoo.ru/00aelc64

12.04.2024 but6mmoteka [JOK
https://m.edso0.ru/00ae1d86

16.04.2024 butimoteka [IOK
https://m.edsoo.ru/00ae35e6

19.04.2024 https://workprogram.edsoo.ru/work-
programs/532654

23.04.2024 bubauoreka IIOK
https://m.edsoo.ru/00ae3de8

26.04.2024 bubaunoreka IIOK
https://m.edsoo.ru/00ae1750

30.04.2024 https://workprogram.edsoo.ru/work-
programs/532654

03.05.2024 https://workprogram.edsoo.ru/work-
programs/532654

07.05.2024 bub6mmoteka [{IOK
https://m.edso0.ru/00ae3f50

10.05.2024 butmmoteka [IOK
https://m.edsoo.ru/00ae4270

14.05.2024 Bbubmmoreka [JOK
https://m.edso0.ru/00ae4270

17.05.2024 Bbubauoteka [IOK
https://m.edsoo.ru/00ae0d0a


https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae35e6
https://workprogram.edsoo.ru/work-programs/532654
https://workprogram.edsoo.ru/work-programs/532654
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae1750
https://workprogram.edsoo.ru/work-programs/532654
https://workprogram.edsoo.ru/work-programs/532654
https://workprogram.edsoo.ru/work-programs/532654
https://workprogram.edsoo.ru/work-programs/532654
https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae0d0a

No Tema ypoka KomnuectBo yacos Hara DNeKTpOHHBIC IU(PPOBHIC

/I Bcero Konrtpoababie [Ipaktuyeckme H3YICHHA 00pa3oBaTeIbHBIC PECYPCHI
paboThI paboThI
67 PesepBubIil ypok. O000IICHNE 1 CUCTEMATH3AIHS 1 21.05.2024 bubamoreka LIOK
3HaHH https://m.edsoo.ru/00adb33c
68 PesepBubIil ypok. O000IICHHE ¥ CHCTEMAaTH3aIIUS 1 24.05.2024 bubmmoreka [JOK
3HaHUH https://m.edsoo.ru/00ad9ch?2
OBILIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 4 7

YYEBHO-METOJINYECKOE OBECIIEYEHUE OBPA30BATEJIbHOI'O ITPOLHECCA
OBS3ATEJ/IBHBIE YYEBHBIE MATEPUAJIBI IJ151 YYEHUKA

* Xumus, 8 knace/ Pymsutuc I'.E., ®enpaman @.1°., AkuronepHoe obmiectBo «M3marensetBo «lIpocBemennes
* Xumus, 9 kinace/ Pymsutuc I'.E., ®enpaman @.I'., Akunonepuoe obmiectBo «M3marensctBo «lIpocBemennes

METOAUYECKHUE MATEPHAJIBI VIS YYUTEJIA

NADPPOBBIE OBPASOBATEJIBHBIE PECYPCBI U PECYPCbBI CETU UHTEPHET
https://m.edsoo.ru/7f41837c


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

