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MNOSICHUTEJIBHAS 3AITUCKA

[IporpaMmMa Mo XMMHHM Ha YpOBHE OCHOBHOTO 0OIIero oOpa3oBaHUsl COCTaBJIeHA Ha OCHOBE TpPeOOBaHHMM K pe3ylbTaTaM OCBOCHMSI OCHOBHOM
00pa30BaTeNbHON MPOrpaMMBI OCHOBHOTO 00mIero obpaszoBanus, mnpenctaBieHHbix B @I'OC OOO, a Takke Ha OCHOBE (QenepanibHON paboueit
IpOrpaMMbl BOCIIMTAHUS U C y4ETOM KOHIICTLMU TpEnoJiaBaHus y4eOHOro mpeamera «XHMHs» B 0Opa3oBaTelbHBIX opraHuzanusx Poccuiickoi
denepauuu.

[TporpaMma nmo xumMuu Ia€T MpecTaBiICHHUE O 1EeAX, 001el cTpareru 00ydeHus, BOCIIUTAHUS U Pa3BUTUS O0YYArOMIUXCS CPEACTBAMH y4eOHOTO
IpeMeTa, yCTAaHABIMBACT 005A3aTEIbHOE TNPEAMETHOE COJEpKaHHe, IMpelyCMaTpUBaeT pAcHpelesieHHe ero 1o KilaccaM M CTPYKTYPHpPOBAaHHUE IO
pa3zenaMm M TeMaM NpOrpaMMbl MO XHMHHU, ONPENENSeT KOJUYECTBEHHbIE U KAueCTBEHHBIC XapaKTEPUCTUKU COJAEPIKAHUS, PEKOMEHIYEMYIO
MOCJIEI0BATEIBHOCTh M3YUEHHUS] XUMHH C Y4YETOM MEXKIPEAMETHBIX M BHYTPUIPEAMETHBIX CBS3€H, JOTMKH Y4eOHOro TNpoIecca, BO3PACTHBIX
0COOCHHOCTEH 00yUaroIUXCs, ONpeAesieT BOZMOXKHOCTH IIpeaMeTa AJis peanu3aiu TpeOoBaHH K pe3ysibTaTaM OCBOCHUS OCHOBHOM 00pa3oBaTEIbHOMN
pOTrpaMMbl Ha YPOBHE OCHOBHOT'O O0ILIEro 00pa3oBaHMsl, a TaKke TpeOOBaHUN K pe3ybTaTaM O0yYeHHs XUMHUH Ha YPOBHE LIEJIeH N3yUeHHs IpeIMeTa U
OCHOBHBIX BUJIOB Y4€OHO-I103HABATEIHHON AESITEILHOCTA 00YUaIOIIErocs 0 OCBOCHUIO YUeOHOTO COAECPIKAHMUS.

3HaHME XUMUU CIYXXUT OCHOBOM Al (POPMHPOBAHUS MHUPOBO33PEHHUS OOYYarOIIErocsi, ero IpeJICTaBICHUH O MaTepHalbHOM €AMHCTBE MMpA,
BaXXHYIO POJIb UTPAIOT (hOpMUpPYEMble XUMHUEH MPEACTABICHHUS O B3aUMOIPEBPAIICHUSX SHEPTUU U 00 SBOJIIOIUH BEIIECTB B MIPUPOJIE, O MYTAX PElleHHs
rJ100aNbHBIX MPOOJEM YCTOHYMBOTO pPAa3BHTHSI YEJOBEYECTBA — CBHIPHEBOM, DHEPTreTHUECKOW, MHUINEBOW M SKOJIOTHYECKOH Oe3omacHOCTH, MpolieM
3/IpaBOOXPaHEHUSI.

N3ydenune xumuu:

CIOCOOCTBYET peanu3aliii BO3MOKHOCTE! AJIsi caMOpa3BUTUA U (OPMUPOBAHUS KYJIbTYPbI JIMYHOCTH, €€ 0011el 1 (YyHKIIMOHATHLHONU IPaMOTHOCTH;

BHOCHUT BKJIaJl B (JOPMHUPOBAHUE MBIIUICHUS U TBOPUECKUX CIIOCOOHOCTEH OOY4YarOIIMXCsl, HABBIKOB UX CAMOCTOSTEIBLHON Y4EeOHOU NesATEeIbHOCTH,
9KCIIEPUMEHTANBHBIX M UCCIEI0BATEICKIX YMEHUM, HEOOXOJUMBIX KaK B MTOBCEIHEBHOM JKU3HH, TaK U B MPOGECCHOHATIBHOI 1eATeNbHOCTH;

3HAKOMHUT CO CHCIII/I(bI/IKOI\/JI HAay4YHOI'O MBIIJICHUWA, 3aKJIaAbIBACT OCHOBBI LCJIOCTHOI'O B3rjrsiJa Ha CAWHCTBO IIPHUPOABLI WM YCIOBCKA, SABJIACTCA
OTBETCTBEHHBIM 3TaNoM
B ()OPMHUPOBAHNHN €CTECTBEHHO-HAYYHOH TPAMOTHOCTH 00yJaroIInXCs;

CHocoOCTBYeT (POPMUPOBAHHIO LIEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO-HAYYHBIM 3HAaHUSAM, K NPHUPOJE, K YEJIOBEKY, BHOCUT CBOM BKJIaj B
JKOJIOTHYECKOoe 00pa3oBaHNue 00ydaroIuXCsl.

JlaHHble HarpaBlieHHs] B 0Oy4e€HUM XMMUHU 00eCHeuuBaroOTCs Creun(uKoil cojepkaHus y4eOHOro IMpeaMeTa, KOTOPBIN SBISEeTCs MeJarorn4ecku
aJIaNTHPOBAHHBIM OTpakeHHEM 0a30BOM HAYKH XUMHUH Ha ONPEEIEHHOM 3Tane e€ pa3BUTHUS.

Kypc xumuu Ha ypoBHE OCHOBHOI'O 00ILEro oOpa3oBaHHs OPHEHTHUPOBAH HAa OCBOEHHE OOYYarOIIMMUCS CHUCTEMbI MEPBOHAYAIbHBIX MOHATHHA
XUMHHU, OCHOB HCOpFaHquCKOﬁ XUMHHU U HCKOTOPBIX OTACIIBHBIX 3HAYUMBIX TTOHATHH OpFaHH‘ICCKOﬁ XHUMHHU.

CrpykTypa cozepkaHus IporpaMMbl IO XMMUU CPOPMHUPOBaHA Ha OCHOBE CUCTEMHOTO Mojaxoja k €€ mzyueHuro. CopeprkaHue CKIIaJbIBaeTCs U3
CHUCTEMBI TTOHSATUH O XUMHUYECKOM 3JIEMEHTE W BEIIECTBE U CUCTEMBI TIOHIATHI 0 XUMUYECKOH peakinn. O0€ 3TH CUCTEMBI CTPYKTYPHO OPTaHU30BaHBI 10
IPUHIUITY ITOCJIEA0BATENFHOTO PA3BUTHS 3HAHUIM HA OCHOBE TEOPETHUECKUX MPEJICTABICHUN Pa3HOTO YPOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YYEHHsI KaK OCHOBBI BCETO €CTECTBO3HAHHS,

— Ilepuoanyeckoro 3akona JI. 1. MenneneeBa kak OCHOBHOT'O 3aKOHA XUMHUU;

— YYE€HHUS O CTPOEHUHU aTOMA U XUMUYECKOU CBA3H;

— MpeJCTaBIeHUH 00 AIEKTPOIUTHYECKON JUCCOIMAIIMH BELIECTB B paCTBOpaXx.

TGOPGTI/I'-IGCKI/IG 3HaHUA pacCMaTpUBAIOTCA Ha OCHOBC OMIIMPHUYCCKU ITOJYYCHHBIX M OCMBICIICHHBIX q)aKTOB, Pa3sBUBAIOTCA IMOCJIICA0OBATCIBHO OT
OJTHOTO YPOBHS K JIPYTOMY, BBIMOJHSS (PYHKIUU OOBSCHEHUS M MIPOrHO3UPOBAHMSI CBOMCTB, CTPOCHHSI M BOSMOXKHOCTEH MPAKTHUYECKOTOo MPUMEHEHUS U
IMOJIYYCHHA N3YyYaCMbIX BCUICCTB.



OcBoeHHe MPOrpaMMBbl 10 XUMHUH CIIOCOOCTBYET (POPMUPOBAHUIO MIPEJCTABICHUS O XUMUYECKOM COCTABISIONIEH HAyUYHOW KapTHHBI MUpA B JIOTHKE
€€ CUCTEMHOM NMPUPOJBI, HEHHOCTHOTO OTHOLICHHS K HAYYHOMY 3HAHHUIO M METOJaM IO3HaHUS B Hayke. M3ydyeHne XMMUM IPOUCXOAUT C IPUBIICYCHUEM
3HaHUH U3 paHee U3yYeHHBIX y4eOHBIX mpeaMeToB: «OKpykaromuid Mupy, «buonorus. 5—7 knaceb» u «Pusnka. 7 Kiacey.

[Tpy n3yyeHnn XUMHUH IPOUCXOIUT (POPMUPOBAHUE 3HAHUN OCHOB XMMHUYECKON HaAyKH Kak 00JaCTH COBPEMEHHOI'0 €CTECTBO3HAHMSI, IPAKTUYECKO I
NeSITETIbHOCTH YEeJIOBEKAa M KaK OJHOTO M3 KOMIIOHEHTOB MHPOBOW KyJBTYphl. 3ajadya y4eOHOro IMpeaMeTa COCTOMT B (DOPMUPOBAHHM CHUCTEMBI
XMMHUYECKMX 3HAaHMM — BaXHEHUIIMX (AKTOB, IOHATHH, 3aKOHOB U TEOPETUYECKUX IIOJIOKEHUH, JOCTYHMHBIX OOOOLIEHUH MHPOBO33PEHUYECKOIO
XapakTepa, sI3pIKa HayKH, B MPHOOIIEHUH K HAyYHBIM METO/aM MO3HAHUS MIPU U3YUYEHUH BEIIECTB U XUMHUYECKUX PEaKIUi, B JOPMUPOBAHUU U Pa3BUTHH
IIO3HABATEJIBHBIX YMEHUI M MX NPUMEHEHUHU B y4yeOHO-IIO3HABATEIbHON U y4eOHO-MCCIEA0BATEIbCKON ESTEIbHOCTH, OCBOEHUH MPaBWl O€3011aCHOIO
oOpallieHus ¢ BEIIECTBAMHU B ITIOBCEIHEBHOM JKU3HHU.

[Tpy n3yyeHnn XMMUU Ha YPOBHE OCHOBHOTI'O 001Iero 00pa3oBaHUs BaXXKHOE 3HAYCHHUE IPUOOPEN TakKe 1e, KaK:

— opMHpOBaHUE MHTEIUIEKTYAJIbHO PAa3BUTOM JIMYHOCTH, TOTOBOM K CaMOOOpa30BaHUIO, COTPYAHUYECTBY, CAMOCTOSITEIILHOMY IPHHATHIO
peLIeHNH, CIIOCOOHOM aJalTUPOBATHCS K OBICTPO MEHSIOLIMMCS YCIOBUSAM JKU3HU;

— HanpaBJICHHOCTh OOyY€HHUs HAa CHUCTEMAaTHYECKOE MPUOOLIEHHE O0YYArOIIMXCS K CaMOCTOSITEJIbHON MO3HABATEIbHOM JESATENbHOCTH, HAyYHBIM
METO/1aM IO3HaHus, (OPMUPYIOIIMM MOTUBALMIO U PA3BUTHE CIIOCOOHOCTEN K XMMUHU;

— obecrieueHne yCIOBHMA, CIIOCOOCTBYIOIINX MPUOOPETEHHIO OOYUYarOIIMMUCS ONbBITa Pa3HOOOPA3HOM AEATENbHOCTH, MO3HAHUS U CaMOIIO3HAHMS,
KJIFOUEBBIX HaBBIKOB (KJIIOYEBBIX KOMIIETEHIIHI), UMEIOIIMX YHUBEPCAIbHOE 3HAYEHHUE JUISl Pa3JINYHbIX BUIOB JI€ATEIbHOCTH;

— ¢opmupoBanue oOmeld (GyHKIIMOHAIBHOW M €CTECTBEHHO-HAyYHOH TI'PAaMOTHOCTH, B TOM YHCJIE YMEHHH OOBSCHATh M OLICHUBATH SIBICHUS
OKPY’KaIOIIEero MUpa, UCIOJIb3Ys 3HAHUS U OIBIT, HOJIYYEHHBIE PH U3YYEHUH XUMUH, IPUMEHSATh UX IIPU pEeIIeHUH Npo0sIeM B MOBCEIHEBHOM KHU3HU U
TPYAOBOM JESATEIBbHOCTH;

— ¢opMupoBaHue y 0OydYarOUIMXCS TYMAHUCTHUECKUX OTHOLICHUH, MOHMMAaHUS LIEHHOCTH XMMHUYECKMX 3HAaHUM NI BBIPAOOTKM SKOJIOTHMYECKU
11€J1€CO00PAa3HOr0 MOBEACHUSI B OBITY U TPYJOBOMU JESITEIBHOCTH B LIESX COXPAHEHUS CBOETO 37J0POBbS M OKPYXKAIOLIEH PUPOIHON CPEIbl;

— pa3BUTHE MOTHBALMU K OOyYEHHIO, CIOCOOHOCTEH K CaMOKOHTPOJIIO M CaMOBOCHHUTAHUIO HA OCHOBE YCBOEHMsI OOIIEUeIOBEUYECKUX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOPY IPO(MUIIS M HAIIPaBIEHHOCTH JalbHEUIIEro 00yueHusl.

Ob1ee yncao 4acoB, OTBEIEHHBIX Ul U3yYSHHs XMMUU Ha YPOBHE OCHOBHOT'O 00I1Iero oopazoBaHusl, cocTaBiseT 136 yacos: B 8 kilacce — 68 yacos
(2 gaca B Hezen0), B 9 kiacce — 68 4acoB (2 yaca B HEJIETIO).

COJEPKAHUE OBYYEHUA
8 KJIACC

ITepBoHavaibHBIC XUMHYCCKHE TOHATHS

[Tpenmer xumuu. Poiab XUMuK B JKHM3HM ueloBeKa. XMMHs B CUCTeME HayK. Tena u BemiecTBa. DU3MYEeCcKHe CBOMCTBA BEIIECTB. ArperatHoe
coctosiHue BemecTB. [loHsATHE 0 MeTO/1aX MO3HAHUS B XUMHUH. YncThle BelecTBa U cMecH. CrocoObl pa3iesieHus! CMecei.

ATOMBI U MoOJeKyNbl. XUMHYECKUEe 3yieMeHThl. CHMBOJBI XMMHUYECKUX 3JIeMeHTOB. IIpocTeie M cioXHBIE BeliecTBa. ATOMHO-MOJIEKYJISIPHOE
YUEHHE.

Xumuyeckasi ¢popmyina. BajeHTHOCTh aTOMOB XMMHMUYECKHUX 3JIEMEHTOB. 3aKOH IOCTOSIHCTBA cocTaBa BellecTB. OTHOCHTENbHAs aTOMHas Macca.
OTtHocuTenbHAsE MOJIEKYJIIpHAs Macca. MaccoBasi 40151 XUMUYECKOTO 3JIEMEHTA B COEIUHEHUH.

KomnuectBo BemectBa. Mosb. MomsipHas macca. B3auMOCBsA3p KOJIMYeCTBA, MAcChl M 4YHCIA CTPYKTYPHBIX €IMHMI] BeniecTBa. Pacuérsl mo
bopMynaM XUMHYECKUX COETMHEHUH.

Ouznyeckue U XUMHYECKHE SIBJIEHUS. XUMHUYECKas peakius U e€ MpU3HaKU. 3aKOH COXpPAHEHHUS MacChl BEIIECTB. XMUMHYECKHE YpaBHEHUS.
Knaccudukanus XumMuueckux peakuuii (CoeImHeHNs, pa3IokKeHNs, 3aMeLeHHsI, 0OOMEHa).

Xumuueckuii IKCnepumenm:



3HAKOMCTBO C XMMHUYECKOU MOCY/I0H, MpaBuiIaMu padoThI B 1abopaTopuu U npuéMamu oOpalieHus ¢ 1abopaTOpHBIM 000pyI0BAHUEM, H3yUCHHUE U
onucaHue GU3NIECKUX CBOMCTB 00pa3I[OB HEOPTAHMYECKUX BEIIECTB, HAOMOeHUE (PU3HUeCcKuX (TUTaBICHUE BOCKA, TassHHUE JIbJa, paCTUpPaHUE caxapa B
CTYIIKE, KUIIEHWE M KOHJEHCALUs BOJbI) U XMMHUECKUX (FOPEHHE CBEYM, IPOKAJMBAHUE MEIHOW IPOBOJIOKH, B3aUMOJIEHCTBUE MeJa C KUCIOTOM)
SBJICHUH, HAOJIO/IEHUE U OMMCAaHUe MPU3HAKOB MMPOTEKAHUS XUMUUYECKUX peakiuil (pa3yiokeHrue caxapa, B3auMOIEHCTBHE CEPHON KUCIIOTHI C XJIOPUAOM
Oapusi, pasznoxkenue ruapokcuaa menu (II) npu HarpeBanuu, B3aumopeicTBue xene3a ¢ pactBopoM conu meau (1), uzyuenue crocoboB pasneneHus
CMeceil: ¢ MOMOIIbI0 MarHuTa, (GUIBTPOBAaHUE, BbIIAPUBAHKE, TUCTHIUISIMS, XpoMaTorpadus, MpoBeIeHUe OYUCTKU MOBAPEHHOW COJM, HAOII0ICHUE U
OINMCAaHUE PE3YyIbTATOB IIPOBEACHUS OIBITA, MILTIOCTPUPYIOIIETO 3aKOH COXPAHEHHS MACChI, CO3JJaHHE MOJENIEH MOJIEKYJI (I1apOCTEPKHEBBIX ).

Ba:xuneiinmue npeacraBuTe/ M HEOPraHMYECKMX BelIeCTB

Bo3nyx — cmecw razoB. CocraB Bo3ayxa. Kucimopon — anemMeHT W mpocToe BemecTBO. HaxoxaeHue Kuciaopoja B Hpupoze, (u3MvecKue H
XuUMHUeckue cBoicTBa (peakuuu ropenusi). Oxcuabl. [lpumenenue kuciaopona. CrnocoObl MONy4eHHs] KUCIOPOa B J1a0OpaTOPUU U MPOMBIIIIIEHHOCTH.
Kpyrosopot kuciopozaa B mpupoze. O30H — aJutoTporiHas MOAU(UKaLUs KUCIOPOIa.

TemnoBoit 3((PekT XUMHUYECKONW peaKIHH, TEPMOXMMHMYECKHE YypaBHEHHS, 9K30- U HHAOTEPMUYECKHE peaklHuu. TOIUIMBO: yroilb W METaH.
3arpsi3HEHHE BO3lyXa, yCUIICHHE TApHUKOBOTO 3(dekTa, pazpylieHue 030HOBOTO CIIOSI.

Bopopon — snemeHT u mpoctoe BemecTBO. Haxoknenue Bomopoaa B mpupoje, Gu3MYecKue U XMMHUYECKUE CBOMCTBA, MPUMEHEHHE, CIIOCOOBI
nosrydeHus. Kucinotsl u comu.

Monsipablii 00BEM ra3oB. PacuéTsl 10 XUMUYECKUM YpaBHEHUSIM.

®dusnyeckue cBoicTBa BoAbl. Boga kak pactBoputens. PacTBopel. HacklieHHbIE 1 HEHACHIIIEHHBIE PACTBOPBL. PaCTBOPUMOCTH BELIECTB B BOJE.
MaccoBas 1075 BelllecTBa B pacTBOpe. XMMHUUYECKHE CBOMCTBA BOAbl. OcHOBaHMs. Posib pacTBOPOB B IPUPOJE U B KU3HU YelloBeKa. KpyroBopoT Boabl B
npupojie. 3arpsa3HeHHe NPUPOAHBIX BOA. OXpaHa U OYUCTKA NPUPOJHBIX BO.

Knaccudukanus neopranudeckux coeaunenuit. Oxcuapl. Knaccudukanus okcuaoB: coseodpasyromiie (OCHOBHbIC, KHUCIOTHBIE, aM(pOTEpHBIC) U
HecoseoOpasyromue. HoMenkinatypa okcu1oB. @usnueckue 1 XUMUYECKUE CBOWCTBA OKCUAOB. [lomyuenue okcuios.

OcHoBanus. Krnaccudukanuss ocHOBaHMIA: INENOYM M HEpacTBOpHMbIEe ocHOBaHMA. HomeHknatypa ocHoBaHuil. ®dusnyeckne M XUMHUYECKHE
cBOMCTBa OCHOBaHUU. [loirydeHre OCHOBaHUM.

Kucnorsl. Knaccudukamus kucinor. Homenknarypa kucior. dusnueckue M XMMHUYECKHE CBOMCTBAa KHUCIOT. Psin aktuBHOCTH MeTtayuioB H.
H. Bekerona. [lonydenue KUCIOT.

Comu. Homenknarypa cosneil. @usnueckne 1 XuMU4yeckue cBorcta coneil. [lonydyenue coneit.

['eHeTnyeckas CBSI3b MEXAY KJacCaMHU HEOPTraHUUECKHUX COECAMHEHUMH.

Xumuueckuii IKCnepumenm:

KaueCTBEHHOE OIpEJIEIICHUE COJEpKaHUS KHCIOpOJa B BO3JyXe, IOJIydeHHEe, coOMpaHHe, paclio3HaBaHWE WU HM3yYEHHE CBOWCTB KHUCIOPOJA,
HaOJr0IeHNe B3aMMOJAEHUCTBHS BELIECTB C KHCIOPOJOM M YCIIOBHMSI BOZHMKHOBEHHMS U IPEKpalleHus TopeHus (moxapa), O3HaKOMIJIEHHE ¢ o0pa3lamu
OKCHJIOB U OINMCAaHWE UX CBOMCTB, MOJy4YeHHE, cOOMpaHHe, paclio3HaBaHME W U3y4eHUE CBOMCTB BOJOpoja (TOpeHue), B3auMOEHCTBHE BOJOpOJa C
okcusioM Meau (1I) (BO3MOXKHO HCIIONIb30BaHKME BUIEOMATEPHAloB), HAOII0IeHHE 00pa3IOB BEIIECTB KOJIMUECTBOM 1 MOJIb, HCCIIeI0BaHUE 0COOEHHOCTEH
pacTBOpPEHHUS BEIIECTB C Pa3IMYHON pPacTBOPUMOCTBHIO, MPUTOTOBJIIEHHWE PACTBOPOB C OMNpEAENEHHOM MaccOBOM J10Jeil pacTBOPEHHOIO BeEIIECTBA,
B3aMMO/IEIICTBHE BOJIbI C MeTa/lIaMH (HATpHEM M KaJibI[eM) (BO3MOXHO HCIIOJIb30BaHHE BUAEOMATEPHUAJIOB), UCCIEI0BAaHIE 00Pa3ll0B HEOPTaHU YECKUX
BEIIECTB Pa3IMYHbIX KJIaCCOB, HAONIO/IEHNE N3MEHEHHUS OKPacCKU MHIUKATOPOB B pacTBOpax KHUCIOT U LIeNIouei, U3y4eHHe B3auMOICHCTBUS OKCHIa MEAH
(I) ¢ pacTBOpOM cepHOIl KHUCIOTHI, KHCIOT C METaulaMH, peakLUui HeHTpalu3aluu, MOoJTy4eHHEe HEpacCTBOPHUMBIX OCHOBAaHH, BBITECHEHHE OJIHOTO
MeTaJljia IpyruM U3 pacTBOpa COJIHU, pEIIeHHEe IKCIIEPUMEHTAIbHBIX 33/1a4 10 TeMe «BaxxHeillre Kiacchl HeOPraHMUYEeCKUX COSIUHEHHI.

Iepuoauuecknii 3axkoH u Ilepuoanyeckas cucrema xumuveckux ieMeHToB JI. U. MenaesneeBa. CtpoeHne aToMoB. XUMHYECKasi CBA3b.
OKHCJINTEIbHO-BOCCTAHOBUTE/IbHbIE PeaKIuU



[lepBple TOMBITKU KIacCU(DUKAIMA XUMHUYECKUX DJIEMEHTOB. [lOHSATHE O Trpynmax CXOJIHBIX 3JIEMEHTOB (IEIOYHBICE U IIEIOYHO3EMEIbHBIC
MeTaJlJIbl, TaJIOTE€Hbl, UHEPTHBIE ra3bl). DJIEMEHTHI, KOTOpbIe 00pa3yloT aM(OTepHbIE OKCUIbI U THUIPOKCU/IBI.

[Tepunonuueckuii 3akoH. Ileprognueckas cucrema xuMudeckux snementoB Jl. M. MengeneeBa. KopoTkoneproanas u JyIMHHONIEpUOAHAS (DOPMEI
[lepuoanueckoit cucrembl xumuueckux anemeHToB [l U. Mengeneesa. Ilepuonbl u rpymmnbl. OU3MYECKUH CMBICT TOPSAKOBOrO HOMEpa, HOMEPOB
Nepro/ia U TPYIIbI 3JIEMEHTA.

Ctpoenue aromoB. CoctaB aTOMHBIX siiep. M3oTomnbl. DnaekTponbl. CTpoeHHE JIEKTPOHHBIX 000JI0UEK aTOMOB MepBbIX 20 XUMHUYECKHUX 3JIEMEHTOB
Ilepuomnueckoit cucremsl [I. WM. MenneneeBa. XapakTepUCTHKa XMMHMYECKOIO 3JIEMEHTA II0 €ro IosnoxkeHuro B llepuommueckon cucreme [l
H. Meunneneena.

3aKOHOMEPHOCTH U3MEHEHUS PaInyCca aTOMOB XUMHUUYECKHUX 3JIEMEHTOB, METANTMYECKUX U HEMETANIMYECKUX CBOMCTB MO IPYIIIaM U MEPUOIAM.

3nauenue Ilepuoamyeckoro 3akona u Ilepronnueckoil CUCTEMbI XUMUYECKUX 3JIEMEHTOB JJIA pa3BUTUsA Hayku W npaktuku. JI. . Mennenee —
Y4EHBIN U IPAKIaHUH.

Xumuueckas cBsizb. KoBajeHTHas (OsipHAasi U HEMOJISIPHAsl) CBA3b. DJNEKTPOOTPHUIIATEIbHOCTh XUMHUUECKHUX dJIeMEHTOB. VIOHHAsI CBSI3b.

Crenens okucienusi. OKUCIUTEIHHO-BOCCTAHOBUTENbHBIE peakiuu. [Iporiecchl OKUCIeHHs 1 BOCCTaHOBIICHUS. OKUCIUTENIN U BOCCTAHOBUTEH.

Xumuueckuit IKcnepumenn:

u3ydeHue o0pas3lloB BEIIECTB METAJIOB M HEMETA/UIOB, B3aUMOJCUCTBUE THUJIPOKCHIA IIMHKA C PACTBOPAMM KHCIIOT M IIEJNOYEH, MPOBEIACHUE
OTIBITOB, WJUTFOCTPUPYIOIINX MPUMEPHI OKUCIUTEIHLHO-BOCCTAHOBUTENBHBIX peakluil (ropeHne, peakliuu pa3ioKeHUs, COSTUHEHUS).

Mescnpeomemnnie ceasu

Peanuzarus MexXnpeaMeTHBIX CBA3CH MPHU U3yUYEHUU XMMHUH B § KJlacce OCYLIECTBIISETCS Yepe3 UCIOJIb30BAaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX
MOHSITUHM, TaK Y TIOHSATHH, SIBJSIOIINXCS CUCTEMHBIMU JJI OTACJIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO ITUKJIA.

OO01ure ecTecTBeHHO-HAYYHbIE TIOHATHS: HAyYHBIH (DakT, rUMoTe3a, TEOpUs, 3aKOH, aHaJIN3, CHHTE3, KJIacCU(UKALIUA, TIEPUOAUYHOCTD, HAOIIOICHHE,
HKCIIEPUMEHT, MOJICIIMPOBAHUE, U3MEPEHNE, MOJIENb, SIBJICHUE.

®du3nka: MaTepusi, aToM, 3JEKTPOH, POTOH, HEUTPOH, UOH, HYKIIU]I, U30TOMbI, PaJUOaKTUBHOCTb, MOJIEKYJa, SJEKTPUUECKUM 3apsjl, BEIIECTBO,
TeJ0, 00bEM, arperaTHOE COCTOSIHUE BEIIECTBA, ra3, (PU3nyecKue BEeIMYMHBI, €IUHULIBI U3MEPEHHUsI, KOCMOC, TUTAHETHI, 3BE3/161, COJTHIIE.

buonorus: porocunres, npixanue, ouocdepa.

['eorpadusi: armocdepa, runpocdepa, MUHEpaIbl, TOPHBIE IOPOJIBI, MOJIE3HBIE UCKOIIAaeMbIE, TOTLIMBO, BOAHBIE PECYPCHI.

9 KJIACC

BeurecTBo M XMMHUYECKas peaKkuusi

[lepnonnueckuii 3akoH. Ileproanyeckas cucrema xumuuyeckux 3neMeHToB /1. . MenneneeBa. CtpoeHue aToMOB. 3aKOHOMEPHOCTH B U3MEHEHUH
CBOMCTB XMMHYECKUX OJJIEMEHTOB TMEPBBIX TPEX IMEPUOAOB, Kajus, KaJIbIUS U HMX COCAMHEHUH B COOTBETCTBHUU C TOJOKEHHEM JJIEMEHTOB B
[lepnonnueckoi cucTeMe U CTPOEHUEM MX aTOMOB.

CTpoeHue BenecTBa: BUJbl XUMUYECKOW CBSI3U. THUIMBI KPUCTAUNIMYECKUX PEIIETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT THUMA KPUCTAJUTMYECKOU
PEETKU ¥ BUJIA XUMUYECKOM CBSI3H.

Knaccudukanmss m HOMEHKIATypa HEOPTaHMUYECKHX BEIIECTB. XHWMHUYECKHE CBOMCTBA BEIIECTB, OTHOCSIIMXCS K Ppa3IMUYHBIM KJiaccaM
HEOPraHWYECKUX COEIMHEHHI, TeHETUYECKas CBsI3b HEOPTAaHMUECKUX BEIIECTB.

Knaccudukanuss XuMUYECKUX peaKIMil M0 pa3IMyHbIM TMPU3HAKaM (10 YHUCIYy U COCTaBY YYACTBYIOIIMX B PEAKIMU BEIIECTB, MO TETUIOBOMY
3¢ dexTy, o U3MEHEHHIO CTETEeHEeH OKUCICHHS] XUMUYECKUX JJIEMEHTOB, IO OOpaTUMOCTH, MO YYACTHUIO KaTalu3atopa). JK30- U DHAOTEPMUUYECKUE
peaKIi, TePMOXUMHUYECKHE YPABHECHHUS.



[TonsiTe 0 cKOpOCTH XUMHUYECKOW peakuuu. [loHsTHE 00 OOpPaTUMBIX M HEOOPATHUMBIX XMMHUYECKHX peakiusx. IIoHsATHE O TOMOTeHHBIX U
rereporeHHelx peakuusax. [lonstue o karammse. [lonsTne 0 xummdeckoM paBHOBeCHMH. DaKTOPBI, BIUAIONIME HA CKOPOCTb XMMHUYECKOW pEaKLMH U
M10JIO’KEHNE XUMUYECKOTO PAaBHOBECHS.

OKHUCINUTEIBHO-BOCCTAHOBUTENIBHBIE PEAKIMM, 3JIEKTPOHHBIH OallaHC OKHUCIMTEIbHO-BOCCTAHOBUTENbHOM peakuuu. CocTaBieHHE ypaBHEHUH
OKHCIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIMNA C UCIIOIB30BaHUEM METO/1a SJICKTPOHHOTO OanaHca.

Teopuss HNEKTPONUTUYECKOW AMCCOLMALMU. OJIEKTPOJIUTBI M HEIEKTpoJauThl. KaTuOHBI, aHMOHBI. MeXaHU3M JIUCCOLMALUU BEIIECTB C
pa3IMYHBIMU BHJIAMH XUMUYECKOH cBsi3u. CteneHb qucconuannu. CHIbHBIE U CIIa0ble 3JEKTPOIUTHI.

Peakiun moHHOro o6MeHa. YcioBHs NMPOTEKAaHUS peakUUii MOHHOTO OOMEHa, MOJIHbIE U COKpALEHHbIE MOHHBbIE ypaBHeHMs peakuuil. CBoiicTBa
KHCJIOT, OCHOBAaHMM U COJIEH B CBETE MPEACTABICHUN 00 3JEKTPOIUTHUECKON Jucconuanui. KauecTBeHHble peakuun Ha HOHBL. loHSATHE O ruaponmse
CcoJIeH.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHHE C MOJESMM KPUCTAJUIMYECKHX PEHIETOK HEOPraHMYEeCKMX BEIIECTB — METAJJIOB W HEMeTalioB (rpaduTa M anmMasa), CIOKHBIX
BEIIECTB (XJOpHIA HATPHs), UCCIEIOBAHHE 3aBHCHUMOCTH CKOPOCTH XMMHUYECKOH PEaKIWU OT BO3JCHCTBUS PA3IMYHBIX (DaKTOPOB, HCCIEIOBAaHUE
3JIEKTPOIIPOBOIHOCTH PACTBOPOB BELIECTB, IpOLEcca JUCCOLMUAMM KHUCIOT, ILenoueil u cosieil (BO3MOXHO MCIIOJB30BAaHUE BUJEO MaTEpUAJIOB),
IPOBEICHUE OIBITOB, HIUTIOCTPUPYIOUINX MPU3HAKH MPOTEKAaHUS Peaknii HOHHOTO oOMeHa (0Opa3oBaHME OCajKa, BBIICICHUE Ta3a, 00pa3oBaHUE BOBI),
OIBITOB, WJUTIOCTPUPYIOIIUX HPUMEPbl OKUCIUTEIbHO-BOCCTAHOBUTEIIBHBIX PEAKIMH (FOpEHHE, PEeaKkLMU pa3jokKeHUs, COCIMHEHMs), paclio3HaBaHUE
HEOPraHMYECKUX BEILECTB C IOMOILBIO KAU€CTBEHHBIX PEAKIIMI Ha MOHBI, pEIIEHNE IKCIIEPUMEHTAIbHbBIX 33/1a4.

Hemerauibl 1 MX COeJUHEHHSA

OOmast xapakTepucTuka rajgoreHoB. OCOOCHHOCTH CTPOCHHUSI aTOMOB, XapakTepHbIE cTeneHHW OokucieHus. CTpoeHue u (uszndeckne CBOHCTBA
IPOCTHIX BELIECTB — raJIOr€HOB. XMMHUYECKHE CBOICTBA Ha MpUMepe XJopa (B3aMMOAEHCTBUE C METaUlaMH, HEMETaJlJIaMH, LeJlo4yaMu). XJI0pOBOIOPO/I.
ConsiHast KUCIIOTa, XUMUYECKHE CBOMCTBA, NOIy4eHHEe, IpUMEHeHue. JelicTBre XJIopa U XJIOPOBOOPO/ia HAa OPraHU3M desloBeKa. BaxkHelue Xmopuasl U
UX HaXOXJCHHUE B IIPUPOJIE.

O6mas xapaxkTepuctuka meMeHToB VIA-rpynmnel. OcoOEHHOCTH CTPOEHUS aTOMOB, XapaKTepHbIE CTeNeHU okuciaeHus. CTpoeHue u (puznyecKkue
CBOWCTBA MPOCTBIX BELIECTB — KHUCIOPOAA U cepbl. AJUIOTPOMHbIE MOAM(PHUKAIMK KHCIOPOJa U cepbl. XUMHUECKue cBoicTBa cepbl. CepoBOaOpoOs,
CTpoeHHe, GU3NYECKue U XUMHUYEeCKHe cBOMCTBA. OKCHJIbI CEphbl KaK MPEeACTaBUTENN KUCIOTHBIX OKCHI0B. CepHas KUCoTa, (U3NUeCKue U XUMHUYECKUe
cBoiicTBa (0OLIME Kak MpEACTaBUTENs Kiacca KUCIOT U crneuupuyeckue). XMMHUECKHE PEaKlMH, JIeKallue B OCHOBE MPOMBIIUIEHHOTO crocofa
NoJIyuyeHus: cepHoi KucnoThl. [Ipumenenne cepHoil kuciaoTbl. Coiau CepHOM KUCIIOTHI, KaUeCTBEHHAs peaklys Ha cynbdar-uoH. HaxoxaeHue cepsl u eé
COEMHEHUH B mpupoae. XUMHUYECKOE 3arpsi3HEHUE OKPYKAIOLIeH Cpe/ibl COETUHEHUMU Cephl (KMCIOTHBIE TOXKAM, 3arpsi3HEHHE BO3/lyXa U BOJOEMOB),
CIOCOOBI €ro MPeoTBPAIICHHUS.

OOmrast XxapakTepucTuKa 31eMeHTOB VA-Tpymmbl. OCOOEHHOCTH CTPOEHUS aTOMOB, XapaKTEpHbIE CTENEHU OKHCIEHHs. A30T, pacCIpOoCTpaHEHUE B
npupone, ¢pusnueckue U XuMudeckue cBoiictBa. KpyroBopor azora B mpupoge. AMMHAK, ero (u3MuecKue U XMMHUYECKHE CBOMCTBA, MOIY4YEHHUE U
npuMeHeHue. Co aMMOHUS, UX (U3NYECKHUE U XUMHUECKHE CBOWCTBA, NpuMeHeHre. KadecTBeHHast peakliusi Ha MOHBI aMMOHUS. A30THasi KHCIIOTa, €€
nojiyueHue, Gu3NYecKue U XMMHYECKHe CBOoWcTBa (0OlIMe Kak MpEeACTaBUTENs Kjlacca KUCIOT U cnenududeckue). Vcnonp3oBaHue HUTPATOB U cosel
aMMOHUS B Ka4eCTBE MUHEPAJIbHBIX YA0OpeHHH. XUMHUECKOEe 3arpsi3HEHHE OKPY’KaIOIIel cpeibl COeTUHEHUAMH a30Ta (KUCIIOTHBIE JOXKAU, 3arps3HEHHE
BO3/7yXxa, MOYBbl U BOJ0EMOB). Dochop, amnorponusie Moauduxanuu docdopa, ¢uznueckue u xumuyeckue cpoiictBa. Oxcupn docdopa (V) u
dochopHas kucnora, pU3MUECKUE U XMMUYECKHUE CBOMCTBA, oiy4deHue. Mcmnonp3oBanue GocdaroB B KauecTBe MUHEPAILHBIX YA00pEHUH.

OO6mas xapaktepuctuka 371eMeHTOB [VA-rpymmbl. OCOOEHHOCTH CTPOEHHUS aTOMOB, XapaKTEPHBIE CTETICHH OKHUCIICHHS. YTJEPOJ, aJFIOTPOIHBIC
MOJU(HUKALMH, pacpOCTpaHEHHE B IpUpoe, pU3HUEcCKUe U XMMUYecKue cBoicTBa. AncopOuus. Kpyrosopot yraepona B npupozae. OKcUIsl yriiepoaa,
ux (uznueckue M XUMHUYECKHE CBOICTBa, JEMCTBUE Ha >KUBBIE OPraHU3MBbI, MOJTYYEHHE M NPUMEHEHHE. DKOJOTHYeCKHe MpOoOJIeMbl, CBA3aHHbBIE C



okcuzoMm yraepona (IV), rumoresza rino0anbHOr0 MOTEIJICHUS KIMMAaTa, MAapHUKOBBIA 3¢ dekT. YrompHas KuCIOTa M €€ coiid, UX (HU3UUYECKUE U
XUMHYECKHE CBOMCTBa, MOJy4deHHe U NpuMeHeHue. KauecTBeHHas peakiusi Ha KapOoHaT-uoHbl. lcmonb3oBanue kapOOHATOB B OBITY, MEIHULUHE,
IIPOMBILUIEHHOCTH U CEJIbCKOM XO351CTBE.

[lepBoHavanbHble TOHATHUS OO0 OPraHMYECKHX BEIIECTBAX KaK O COCAMHEHMSIX yriepoia (MeTaH, 3TaH, TWJEH, aleTHJIeH, ATaHOJ, TIHUIEpHUH,
yKCycHasi KucioTa). [I[pupoaHble HCTOYHUKH YTIIIEBOJIOPOOB (Yrob, IPUPOAHBINA a3, HePTh), MPOAYKTHI UX MepepadboTKu (OEH3HMH), UX POJb B OBITY U
MPOMBINIIEHHOCTH. [IoHsATHE 0 GMOTOTNYECKH BaKHBIX BEILIECTBAX: KUpPaxX, OeJKax, yriaeBoiax — U UX POJIM B KU3HU YelloBeKa. MaTtepualibHOe eIMHCTBO
OpraHUYECKUX U HEOPraHUYECKUX COCIUHECHUN.

Kpemuuii, ero ¢gusndeckue u XMMHUECKHUE CBOMCTBA, MojiyueHue U npuMeHeHue. CoenuHenus kpeMmHus B npupoze. OOue npeactaBieHus o0
okcune kpemuus (IV) m kpemuueBoii kucnore. CHIIMKATBI, UX HMCIIOIB30BaHKUE B OBITY, B MPOMBINUICHHOCTH. BakHeWIIEe CTPOUTENbHBIE MaTepPHAIbL:
KepaMHKa, CTeKJIO, LIEeMEHT, 0eTOH, xese300eToH. [Ipobaembl 6e30macHOro UCHOIb30BaHUSI CTPOUTEIBHBIX MATEPUAIOB B TOBCEIHEBHOM JKU3HH.

Xumuueckuii IKCnepumenm:

U3y4eHue 00pa3Il0B HEOPTaHUYECKUX BEIIECTB, CBOMCTB COJISTHOM KHUCIOTHI, MPOBEICHNE KAUECTBEHHBIX PEAKIUil Ha XJIOPHUI-UOHBI U HAOII0IeHHE
IPU3HAKOB WX IPOTEKAHHUS, ONBITHI, OTpaKawollue (PU3NYECKHE U XUMHUYECKHE CBOWMCTBA TaJOT€HOB U UX COEIMHEHUH (BO3MOXKHO HCIIOJIb30BaHUE
BUJICOMATEPHUAIOB), O3HAKOMIIEHHWE C oOpasliaMu XJIOpUIOB (TaJOreHUAOB), O3HAKOMIIEHHE C oOpa3namMu cepbl U €€ COCIUHEHUSMHU (BO3MOXKHO
UCTIOJIb30BaHUE BUICOMATEPUAIIOB), HAOIIOJCHHUE Ipolecca OOYIIMBaHMUS caxapa INOJ JACWCTBHEM KOHLEHTPUPOBAHHON CEpHOW KHCIOTHI, M3ydEHHE
XUMHYECKHX CBOMCTB pa30aBIICHHON CEpHOM KHCIOTHI, IPOBEIEHNE KAUYeCTBEHHOW peakIuy Ha Cyab(haT-uoH U HAOII0eHNe NMpU3HaKa e€ MpoTeKaHus,
O3HaKOMJICHHE C (PM3MYECKHMHU CBOWCTBAMH a30Ta, ¢ocopa  ux coenuHeHH (BO3MOXKHO HMCIOJIB30BaHUE BUICOMATEPHUATIOB), 00pa3aMu a30THBIX U
docdopHbIx ynobpeHuii, nomyueHue, coOupanue, paclio3HaBaHUE U U3yUeHHE CBOMCTB aMMHUaKa, MPOBEJICHNE KAaUeCTBEHHBIX peaklnii Ha MOH aMMOHUS
u pochaT-uoOH U U3ydeHUE NMPU3HAKOB UX MPOTEKAHUS, B3aMMOACHCTBIE KOHIICHTPHPOBAHHOW a30THON KHUCIIOTHI C MEAbIO (BO3MOYKHO MCIOJIH30BAHUE
BUJICOMATEPHUAIOB), U3YYCHHE MOJIENe KPUCTATMYECKMX pemEToK anMasa, rpaduta, (QymnepeHa, O3HaAKOMIIEHHE C MPOLIECCOM  aacopOIuu
pPacTBOPEHHBIX BELIECTB AKTUBUPOBAaHHBIM YIVIEM M YCTPOWCTBOM IIPOTHMBOra3a, IOJy4YeHHE, COOMpaHHE, paclo3HaBaHUE U H3YYEHHE CBOMCTB
VIJIEKUCIIOrO Ta3a, MPOBENEHUE KaueCTBEHHBIX peaklMii Ha KapOOHAT M CHJIMKAT-WOHBI M HM3yUEHUE MPU3HAKOB WX IMPOTEKAHUS, O3HAKOMIIEHHE C
IIPOYKIHUEH CHIIMKATHON ITPOMBIIIIEHHOCTH, PEIICHUE SKCIIEPUMEHTAIBHBIX 3314 110 TeMe «BakHeHIne HeMeTaulbl U UX COSIUHEHUSD.

MeTaniibl M UX COCAUHEHUS

OO61as xapakTepUCTHKa XUMUYECKUX 3JIEMEHTOB — METAJUIOB HA OCHOBAaHUU MX MMoJIoXkeHUd B [leprnoaudeckoii cucteMe XUMUYECKUX IEMEHTOB /.
N. MengeneeBa u crpoeHusi aroMoB. CTpoeHue MeTauioB. MeTtammnyeckasl CBI3b U METAIUIMYECKAsl KPUCTAUIMUECKas PEMIETKA. DIEKTPOXUMHUYECK Uil
pAn HampspKeHU MeTtaiioB. @U3nyeckre U XUMUYECKUe cBoMcTBa MeTaiioB. O0mue cnocoObl nony4eHus: MeTasioB. [ToHsITHE 0 KOPpO3UK METALIOB,
OCHOBHBIE CITOCOOBI 3aIUTHI UX OT Koppo3uu. CIjiaBsl (CTallb, YyTYH, TIOPATIOMUHHMN, OpOH3a) U UX MPUMEHEHHUE B ObITY M MPOMBIIIIIEHHOCTH.

[Ilenounbie Metamibl: nojioxkenue B Ilepronnueckon cucrteMe xumuueckux sneMeHToB Jl. M. MeHneneeBa, CTpoeHHME UX aTOMOB, HaXxOXIAEHUE B
npupoje. Ousudeckre U XMMHUYECKHE CBONCTBa (Ha mpumepe HaTpus U Kanus). OKCHIBI U THIPOKCHIBI HATpHUs M Kanus. [IpuMeHeHue MIenouyHBIX
METAIJIO0B B UX COCTUHEHUH.

[IlenoyHo3emMeNbHBIE METAIIBI MArHUM U KaJIbIMI: TTOJI0KeHUE B [lepronnueckon cucteMe xuMuueckux 3ieMeHToB . . Menaeneesa, ctpoeHue
UX aTOMOB, HaXOX/JeHue B npupoje. Ouznueckue U XMMHUYECKHE CBOMCTBA MarHus U Kajiblus. Baxkneinme coennHeHus: Kaiablus (OKCUI, THAPOKCU],
conn). JKECTKOCTh BOJIBI U CIIOCOOBI €€ yCTpaHEHUs!.

AmomuHuit: nonoxkenne B Ilepmonnueckort cucteme xummueckux snemeHToB JI. U. MennmeneeBa, cTpoeHne atroMa, HaxXxOXICHUE B IMPHUPOJIC.
Ou3nyecKkue U XUMUIECKHE CBONCTBA allfoMUHUSA. AM(DOTEpHBIE CBOICTBA OKCH/IA ¥ TUPOKCHIA aTFOMUHUS.

Kenezo: nmonoxenue B llepmogmyeckoil cuctemMe xumuyeckux syemeHToB [[. W. MenpaeneeBa, crpoeHne atoma, HaxO0XJAEHUE B MPHUPOJIE.
Ou3nyecKkue U XUMUYECKHe CBOMCTBA kene3a. Okcuabl, ruapokcuasl u con xkenesa (II) u sxenesa (I1I), ux coctaB, CBOHCTBA U MOTYYCHHE.

Xumuueckuii IKCnepumMeHm:



O03HAKOMJICHHE C O0pa3llaMH METaUIOB U CIUIAaBOB, UX (PU3NYECKUMHU CBOMCTBAMH, H3yU€HHE DPE3yJIbTAaTOB KOPPO3HH METAUIOB (BO3MOXKHO
HCIIOJIb30BaHUE BUIEOMATEPHATIOB), 0COOEHHOCTEN B3aUMOICHCTBUS OKCUIA KaJIbIUs U HATPUS C BOJIOM (BO3MOYKHO HCIIOIb30BaHUE BUAEOMATEPUAIIOB),
MCCJIEIOBAHNE CBOMCTB JKECTKOM BOJBI, MpOIIECca TOPEHUS JKelie3a B KUCIOPo/ie (BO3MOKHO UCIIOIb30BAHUE BUICOMATEPUAIIOB), TPU3HAKOB MPOTEKAHUS
KaueCTBCHHBIX PEaKI[Mi Ha WOHBI: MarHus, KajbllUs, alFOMUHUA, 1MHKA, xene3a (1) u xenesa (III), menu (II), HaGmrogeHne W OmMUCaHUE TMPOIECCOB
OKpAaIllMBaHUs IJAMCHH HOHAMHU HATPHs, KW U KaIblHs (BO3MOXHO HCIIOJIb30BAHHE BHJICOMATEPUANIOB), HCCIEAOBaHHE aM(OTEPHBIX CBOWCTB
TUAPOKCHUIA aTIOMUHUS U THAPOKCUIA IMHKA, PELICHUE SKCIIEpUMEHTANIBHBIX 33/1a4 M0 TeMe «Ba)kHelIne MeTasuibl U UX COSAMHEHUSD.

XuMus M OKpy:xaouas cpeaa

BemiectBa 1 MaTrepualbl B MOBCEHEBHOM KU3HU YelloBeKa. be3onacHoe ucnoap30BaHue BEIIECTB U XMMUUECKUX peakiuii B ObITy. [lepBas momo1b
MIPU XUMHYECKUX 0XKOTaX U OTPaBICHUSX.

XUMHYECKOE 3arps3HEHHE OKpYyKarolled cpenbl (IpenenbHas AOMycTUMas KOHIeHTpanus BemiecTB, fanee — [1/IK). Ponp xumuum B pemieHun
HKOJIOTHYECKUX MPOOIIEM.

Xumuueckuii IKcnepumenm:

u3ydeHue o0pa3LoB MaTepHaIOB (CTEKJIO0, CIUIaBbl METAJIJIOB, [TOJIMMEPHBIE MAaTEPUAIIbI).

Mesxcnpeomemmuoie ceasu

Peanmu3zanus MeXIIpeIMETHBIX CBS3€H MPH U3YUYCHUU XUMUH B 9 Ki1acce OCYMIECTBISETCS Yepe3 UCIOIb30BaHNEe KaK OOIINX €CTECTBCHHO-HAYIHBIX
MOHSITUIA, TaK U TIOHSATUH, SBISIOMINXCS CHCTEMHBIMHU TSI OTACTBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO IIHKIIA.

OO01mure ecTeCTBeHHO-HAYYHbBIC TIOHATHS: HAyJHBIH (DAKT, TUTIIOTE3a, 3aKOH, TCOPHS, aHAIU3, CHHTE3, KJIacCH(PHUKAINS, IEPUOUIHOCTD, HAOIOICHHE,
9KCIIEPUMEHT, MOJICTIMPOBAHHUE, U3MEPEHUE, MOJCIb, IBJICHUE, TAPHUKOBBIN 3()PEeKT, TEXHOTIOTUsI, MATEPHAIIBI.

®dusnka: MaTepusi, aToM, JIEKTPOH, MPOTOH, HEUTPOH, MOH, HYKJIH/I, U30TOIbI, PAIMOAKTUBHOCTh, MOJICKYJIA, SJIEKTPUUECKUHN 3apsij, TPOBOTHUKH,
MOJYIPOBOJHUKH, JTUAJNIEKTPUKU, (POTODIEMEHT, BEIIECTBO, TeNo, OO0BEM, arperarHoe COCTOSHUE BeIIeCTBa, a3, pPacTBOpP, PaCTBOPUMOCTb,
KpUCTaJUTMYECKas peléTKa, CIiiaBbl, GU3NUYECKUE BETUUMHBI, AMHUIIEI U3MEPEHUS, KOCMUYECKOE TPOCTPAHCTBO, IJIAHETHI, 3BE3/1b1, COHIIE.

buonorus: porocunres, qpixanue, 6nochepa, sKocucTeMa, MUHEPAIBHBIE YI0OPEHUS, MUKPOIIEMEHTHI, MAKPOdJIEMEHTHI, MUTATEIbHbIC BEIIECTBA.

['eorpadusi: armocdepa, runpocdepa, MUHEpPaAIIbl, TOPHBIE TTOPO/IbI, TOJIE3HBIE UCKOMAeMblIe, TOTUTMBO, BOJAHBIE PECYPCHI.

INJIAHUPYEMBIE PE3YJBbBTATBI OCBOEHUS ITPOI'PAMMBI 110 XUMHUHU HA YPOBHE OCHOBHOTI'O OBIIIET'O OBPA3OBAHUSA
JIMYHOCTHBIE PE3YJIbTATHBI

JIM4HOCTHBIE pe3yNbTaThl OCBOCHHSI MMPOTPAMMBI OCHOBHOTO 0O0IIero 0Opa3oBaHMs JOCTUTAIOTCS B X0J€ OOy4eHUs XMMHH B €MHCTBE Y4eOHOW U
BOCITUTATEIBLHON JEATEIBHOCTH B COOTBETCTBHU C TPAJAUIIMOHHBIMUA POCCUUCKHUMHU COLUOKYJIBTYPHBIMH U JYXOBHO-HPABCTBEHHBIMHU IICHHOCTSIMH,
MPUHITHIMHU B 00II€CTBE MPAaBHJIaMU M HOPMaMH MOBEACHUS U CITIOCOOCTBYIOT MPOIIECCaM CaMOIMIO3HAHUS, CAMOPA3BUTHS M COITMATN3AIINN 00yUaOI X CA.

JlugHOCTHBIE PE3yJAbTAThl OTPAXKAIOT TOTOBHOCTH OOYYAIONIUXCS PYKOBOJICTBOBATHCS CHUCTEMOW TO3WTHMBHBIX IICHHOCTHBIX OpHEHTAIUN |
pacIIMpeHHe ONbITa IEATEIbHOCTH Ha €€ OCHOBE, B TOM YHCJIE€ B YACTH:

1) maTpuoTHYECKOro BOCIUTAHUA:

LEHHOCTHOTO OTHOIIEHHS] K OT€YECTBEHHOMY KYJIbTYPHOMY, UCTOPUUYECKOMY U HAyYHOMY HACIEAUIO, TOHUMAaHUS 3HAYEHHUs] XUMUUYECKOW HAyKU B
JKU3HH COBPEMEHHOTO OOIIECTBA, CIMOCOOHOCTH BIAJETh JOCTOBEPHOW HHGOPMAIIMEH O TMEePeIOBBIX TOCTHXKCHHUSX € OTKPBITHAX MHPOBOU H
OTEUECTBEHHON XMMHH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSIX 00 YyCTPOICTBE MUpa U OOIIECTBA;

2) rpaKIaHCKOr0 BOCIIMTAHMS:

MPEACTABICHUS O COLMAIbHBIX HOpPMax M NPaBWIAX MEXJIWYHOCTHBIX OTHOILIEHHWW B KOJUIEKTMBE, KOMMYHHMKAaTUBHOW KOMIIETEHTHOCTH B
OOLIECTBEHHO TMOJIE3HON, Y4eOHO-HCCIIeI0BAaTeNbCKOM, TBOPUYECKOM W JPYrHX BHJAX MAESITEIbHOCTH, TOTOBHOCTH K pPa3HOOOpPa3HOM COBMECTHOM
NESATENIbHOCTH TPHU BBIMOJTHEHUHM YYEOHBIX, MO3HABATEIbHBIX 3a/1a4, BBIMOTHEHHH XWMHUYECKUX OHKCIEPUMEHTOB, CO3JaHMM YYEOHBIX IPOEKTOB,



CTpeMJICHHSI K B3aMMOIIOHMMAHUIO M B3aMOIIOMOIIM B MPOIEcCce 3TOM y4eOHOM NesaTeIhbHOCTH, TOTOBHOCTH OIEHUBATh CBOE MOBEICHUE M TOCTYIKH
CBOMX TOBAPHIICH C TTO3UIIUH HPABCTBEHHBIX M IMPABOBBIX HOPM C YUETOM OCO3HAHUS ITOCIICICTBUI MOCTYITKOB;

3) HEHHOCTH HAYYHOT0 MO3HAHMS

MHPOBO33PEHYCCKUE TIPEJCTABIICHUS O BEIICCTBE M XHMHYCCKOM pEaklHH, COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO DPa3BUTHS HAYKH W
COCTAaBIISIIONIUE OCHOBY JUISl MMOHMUMAHWS CYITHOCTH HAYYHOW KapTUHBI MUpA, MPEACTABICHUS 00 OCHOBHBIX 3aKOHOMEPHOCTSX PA3BUTUS TPUPOIBI,
B3aMMOCBSI35X YCJIOBEKA C IIPUPOTIHOM CPEJIOi, O PO XMMHHM B IIO3HAHUHU 3THX 3aKOHOMEPHOCTEH;

MO3HABATEIILHBIE MOTHBBI, HAIIPABJIICHHBIC HA MOJIYYCHHE HOBBIX 3HAHUN MO XUMHHU, HEOOXOAMMBIE Il OOBSICHEHUS HAOII0JaeMbIX MPOIIECCOB U
SIBJICHUH, MMO3HABATEIbHOM, HH(POPMAIIMOHHON M YHMTATEIIbCKOW KYJIBTYPBI, B TOM YHCJIC HAaBBIKOB CAMOCTOSTEIIBHONH Pa0OThI ¢ y4COHBIMH TEKCTAMH,
CIIPaBOYHOM JIMTEPATYPOU, TOCTYITHBIMHA TEXHHUYECKUMHU CPEICTBAMU MH(POPMAITMOHHBIX TEXHOJIOTHIA,

HHTEpeC K OOYYCHHMIO M IO3HAHHUIO, JIFOOO3HATEIIBHOCTh, TOTOBHOCTh M CIIOCOOHOCTh K CaMOOOpPA30BaHHIO, MPOCKTHOW M HCCIIEI0BATEIbCKON
NESTENIbHOCTH, K OCO3HAHHOMY BBHIOOPY HAIPABICHHOCTH U YPOBHS OOYUYCHHSI B TATbHEHIIIEM;

4) ¢popMHUPOBAHMS KYJIbTYPbI 3/10POBb:

OCO3HAHWE [IEHHOCTH >KU3HH, OTBETCTBEHHOT'O OTHOIICHHS K CBOEMY 370POBBIO, YCTAHOBKH HA 3J0POBBIN 00pa3 »KU3HU, OCO3HAHUE MMOCIICICTBUM U
HETPUSTHE BPEIHBIX MPUBBIUEK (YIOTPEOJICHUS aJIKOTOJIsl, HAPKOTUKOB, KypEHHSI), HEOOXOIUMOCTH COOJIOJICHHS MPAaBHJI 0€30IIaCHOCTH NIPU 00paleHUN
C XUMHUYECKUMU BEIIECTBAMU B OBITY U PEATbHOM KU3HU;

5) Tpy/10BOT0 BOCIIUTAHUS

HWHTEPEC K MPAKTUICCKOMY M3yYCHHIO POodecCuil U Tpyaa pa3InIHOro poja, YBOKCHHE K TPYIY M Pe3ysibTaTaM TPYIOBOU JIEATEIBHOCTH, B TOM
YKCIIC HA OCHOBE MPUMEHEHUS MTPEIMETHBIX 3HAHHUH 110 XUMHH, OCO3HAHHBIN BHIOOP MHIMBHIYaTIbHON TPACKTOPHH MPOODKEHHSI 00pa30BaHUs C yIETOM
JUYHOCTHBIX HHTEPECOB U CIIOCOOHOCTH K XUMUH, OOIIECTBEHHBIX MHTEPECOB U MOTPEOHOCTEH, YCICITHON MPOPECCHOHAIBHOMN IeITeIFHOCTH U Pa3BUTHS
HEOOXOIMMBIX YMEHUH, TOTOBHOCTh aJJalITUPOBATHCSI B TPOPECCHOHATILHON CpeJie;

6) 3K0JIOrM4eCKOro BOCIIUTAHMA:

HKOJIOTMUYECKU IIeNIecO00pa3Hoe OTHOIIEHHE K MPUPOJIe KaK MCTOYHUKY JKU3HH Ha 3emiie, OCHOBE €€ CYyIIeCTBOBAaHUS, MOHUMAaHHE IIEHHOCTHU
3JI0POBOTO M 0€30MacHOTO 00pasa KU3HH, OTBETCTBEHHOE OTHOIIEHUE K COOCTBEHHOMY (DPU3MYECKOMY U IICHXUIECKOMY 3/I0POBBIO, OCO3HAHHE IICHHOCTH
coOroeHMsI TPaBUIJI 0€30MaCHOTO MOBEICHUS MTPH paboTe ¢ BEHIECTBAMH, a TAKXKE B CUTYAIIHSIX, YTPOKAIOIIMX 3JOPOBBIO U KU3HH JIOJIEH;

CIIOCOOHOCTH TIPUMEHSATh 3HAHUS, TIOJydaeMble TIPH M3YUCHUH XUMUU, JIUIS PEUICHUS 3ajad, CBA3aHHBIX C OKPY)KAIOIIeH MPUPOJIHON Cpefou, s
MOBBIIICHUS] YPOBHSI IKOJIIOTUYECKOW KYIBTYPHI, OCO3HAHUS TJIO0AIBHOTO XapakTepa JKOJIOTUYECKUX MPOOTIeM W MyTel HUX peHIeHHus MOCPEACTBOM
METOJIOB XUMHUH, IKOJIOTUIECKOTO MBIIIJICHHSI, YMEHHS PYKOBOJICTBOBATHCS M B IMIO3HABATEIILHOM, KOMMYHUKATHBHON M COITMAIIBHOMN TIPAKTHKE.

METAIIPEJIMETHBIE PE3YJIbTATBI

B cocraBe MeranpeaMeTHBIX Pe3yIbTaTOB BBIACISIOT 3HAYMMBIE I (POPMHUPOBAHUS MHUPOBO33PEHUS OOIICHAYYHBIC MOHATHS (3aKOH, TEOPHS,
MOPUHIINI, TUMOTe3a, (aKT, CHCTeMa, MPOoIecC, IKCIEPUMEHT M JPYroe.), KOTOpbIe HCIONb3YIOTCS B €CTECTBEHHO-HAYYHBIX Y4eOHBIX MpeaMeTax u
MO3BOJISIOT HAa OCHOBE 3HAHWU W3 THUX MPEIMETOB (hOPMHUPOBATH MPEICTABICHHUE O ICJIOCTHOW HAYYHOH KapTHHE MHpa, U YHUBEpCAIbHBIC ydeOHbIe
neicTBUs (MMO3HABaTENbHBIE, KOMMYHUKATHUBHBIC, PETYISITUBHBIE), KOTOpblE o0ecrneunBaoT (HOPMHUPOBAHHE TOTOBHOCTH K CaMOCTOSTEIHHOMY
TUTAHUPOBAHMIO M OCYIICCTBIICHUIO YIeOHOU e TSIIEHOCTH.

ITo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE YUeOHbIE AelCTBUS

Ba3oBble JJoruyeckne aelcCTBUSA:

YMEHHsI UCTOJb30BaTh MPUEMBI JIOTHUYECKOTO MBIIUICHUS TPU OCBOCHHHM 3HAHUI: PACKPHIBATH CMBICT XUMHUYECKUX TMOHSATUN (BBIICTATH UX
XapaKTepHbIC TIPU3HAKH, YCTAaHABIMBATh B3aMMOCBSI3b C JAPYTUMU IMOHSATUSIMHU ), UCTIOIB30BATh MTOHATHS JUISI OOBSICHEHUS OTIEIBHBIX (DAKTOB M SIBJICHHIA,
BBIOMpATh OCHOBAHUS U KPUTEPHH I KJIacCU(PHUKAIIMN XMMUYECKIX BEIIECTB U XUMUYECKUX PEaKIIHii, YCTAaHABIUBATh MIPUUNHHO-CIIEACTBEHHBIE CBSI3U
MEXTy 00BEKTaMH H3yICHUS, CTPOUTD JIOTHUECKHE PACCYKICHUS (MHIYKTUBHBIC, IS TYKTUBHBIC, TI0 aHAJIOTHH ), JJIaTh BBIBOJIBI U 3aKITFOUCHHUS;



yMEHUE IPUMEHATh B IPOIIECCEe MO3HAHUSI MOHATHUS (MPEIMETHBIE U METalpeIMETHbIE), CHMBOJIMYECKHE (3HAKOBBIE) MOJEIH, UCIOIb3yEMbIE B
XUMHH, IPe0Opa30BbIBATh MIMPOKO MPUMEHSIEMbIE B XUMUU MOJENIbHbIE IPECTABICHUS — XMMUUYECKUN 3HAK (CHMBOJI 3JIeMEHTa), XuMudeckas opmyna
U YpaBHCHHE XHMHYECKON pEaKlMd — TpPH PEIICHUU YYeOHO-TIO3HABATENBHBIX 3a/lad, C Y4ETOM O3TUX MOJCIBHBIX MPEACTABICHUIN BBISBISATh H
XapaKTepU30BaTh CYIIECTBEHHbIE IPU3HAKU U3YYaeMbIX OOBEKTOB — XUMUYECKUX BEIIECTB M XMMHUECKUX PEaKUUi, BBISBIATH OOLIUE 3aKOHOMEPHOCTH,
MPUYUHHO-CJICACTBEHHBIC CBSI3U U MPOTUBOPEUHS B U3yU4aE€MbIX MPOLIECCAX U SIBJICHUSX.

Ba3oBrble ucciaenoBareLCKue AeiiCTBHSA.

YMEHHE HCIIO0JIh30BaTh MOCTABICHHBIEC BOMPOCHI B KAYECTBE HHCTPYMEHTA MMO3HAHUS, @ TAKXKE B KAUYECTBE OCHOBHI JIJIsl (DOPMHUPOBAHUS THIIOTE3HI 110
MIPOBEPKE MPABUIILHOCTH BBICKA3bIBAEMBIX CYXICHHIA,

npruoOpeTeHne OIbITa MO TUIAHUPOBAHUIO, OPTaHU3alMN M MPOBEICHUIO YICHUYECKHX JKCIEPUMEHTOB, YMEHHE HAOII0aTh 32 XOJ0M Ipolecca,
CaMOCTOSITENIbHO MPOTHO3UPOBATh €ro pe3ynbTar, (OpMyIHpoBaTh OOOOIIEHHS U BBIBOABI MO pe3ysibTaTaM IPOBEAEHHOTO OMNBITA, UCCIIEIOBAHMUS,
COCTaBJIATH OTYET O MPOJICTAHHOM paborTe.

PatGora ¢ undopmaunmeii:

YMEHHE BBIOMpaTh, aHAIM3UPOBATH W MHTEPIPETUPOBATH MHPOPMAIUIO PA3TUYHBIX BHUIOB W (OPM MPEICTABICHHS, MOIy4aeMyl W3 Pa3HBIX
UCTOYHUKOB (HAYYHO-TIONYISIpHAs JIUTEpaTypa XUMHYECKOIO COJIEp’KaHus, CIpaBOYHbIE MocoOus, pecypcbl MHTepHeTa), KpUTHYECKH OILEHUBATh
MPOTUBOPCUNBYIO U HEAOCTOBEPHYIO HH(POPMAITHIO;

YMEHHE MPUMEHSITh Pa3NUYHbIE METOIbl M 3alpOChl MPHU MOUCKE W O0TOOpe MHGOPMAIMU M COOTBETCTBYIOIIMX ITaHHBIX, HEOOXOIUMBIX IS
BBITIOJTHCHMSI y4eOHBIX M TIO3HABATENBHBIX 3aJlad ONPEACIEHHOrO THIIA, MPUOOPETCHHWE OIbITa B OO0JACTH HCIIONB30BAaHMUS WH(POPMAIMOHHO-
KOMMYHHUKATHUBHBIX TEXHOJIOTUH, OBIAJCHHE KYJIbTYpOW AKTHBHOI'O HCIHOJB30BAHUS PA3IMUYHBIX MOMCKOBBIX CHCTEM, CAMOCTOSITEFHO BBIOMpATH
ONTHMATBHYIO0 (popMy TIpeacTaBIeHUsS WHOOPMAIMKA U WILTIOCTPUPOBATH PEIIaeMbIC 3a/la4 HECIOKHBIMH CXEMaMU, JuarpaMmMamMu, IpyraMu (Gpopmamu
rpaguKu U UX KOMOUHAIUSIMH,

YMEHME HCIO0JIb30BATh U aHAJIM3UPOBATh B Ipoliecce Y4eOHON U MCCIIeI0BaTENbCKON AESITEIbHOCTH UH(POPMALIMIO O BIUSHUU MPOMBIIUIEHHOCTH,
CEJIBCKOI0 X0351CTBA U TPAHCIIOPTA HA COCTOSIHUE OKPYKaroUIel MPUPOIHOMN CpeIbl.

KoMMmyHHKaTHBHBbIE YHUBEpPCAJIbHbIE yUeOHbIe 1eiiCTBUS:

yMeHHsI 3a7aBaTh BOMPOCH (B XOJe Auaiora W (WJIM) AMCKYCCHUHU) MO CYIIECTBY OOCYXAaeMOW TeMbl, (HOpPMYIHpPOBATH CBOM MPEATIOKEHUS
OTHOCHUTEJILHO BBITIOJIHEHUS MPEJIOKEHHON 3a1a4H;

YMEHUSI MPEACTABIATh MOJYYCHHBIE PE3YJbTaThl MO3HABATENIBHOW AESATENBHOCTH B YCTHBIX M IUCBMEHHBIX TEKCTaX; JieJaTh IPE3EHTALHUIO
pPe3yIbTATOB BBIMOJIHEHUSI XUMHUYECKOTO dKCIIEpUMEHTa (71a00paTOPHOTO OIBITa, TA00OPATOPHON pabOTHI IO UCCIIEAOBAHUIO CBOMCTB BEIIECTB, Y4€OHOTO
IPOEKTA);

YMEHMsI y4eOHOro COTPYIHHUYECTBA CO CBEPCTHUKAMU B COBMECTHOW IO3HABAaTEIIbHOM M UCCIIEAOBATEIbCKOM NEATEIBHOCTH IPH PEIIeHUU
BO3ZHUKAIOIIUX MPOOJIeM Ha OCHOBE yuy€Ta OOIIMX WHTEPECOB M COTJIACOBAHHUS MO3UIMH (00CyXIeHus, oOMEH MHEHUSMHU, «MO3TOBBIE IITYPMBI»,
KOOPJIMHAIIMS COBMECTHBIX JCHCTBUMN, OTpeIeTICHUE KPUTEPHUEB TI0 OIEHKE Ka4eCTBa BHIMIOJHEHHON paOOThI U IPYTHE).

PerynsiTuBHble yHUBepPCAJIbHbIE YUeOHbIE 1eliCTBUA:

YMEHHUE CaMOCTOSITEIFHO ONPECISITh e ACATEIBbHOCTH, IJIAHUPOBATh, OCYIIECTBIIATH, KOHTPOJIMPOBAThH U MPU HEOOXOJUMOCTH KOPPEKTUPOBATH
CBOIO JIEATENBHOCTh, BBIOMpaATh HamOomnee 3¢ (HEeKTHBHBIE CIIOCOOBI PEHICHUS Y4eOHBIX M TO3HABATEIBHBIX 3a/1ad, CaMOCTOSITENIbHO COCTABIATH WU
KOPPEKTUPOBATh TMPEIOKEHHBIM aNTOPUTM JCHCTBUN TPU BBHITIOJHEHUU 3aJaHUN C YYETOM TOJYYCHHUS HOBBIX 3HAHUN 00 M3y4aeMbIX OOBEKTax —
BEIIECTBAX W PEAKLHUAX, OLIEHHMBAaTh COOTBETCTBHE MOJYUYEHHOI'O pe3yibTaTa 3asBIICHHOW €M, YMEHUE HCIIOJIb30BaTh U AHAJU3UPOBATH KOHTEKCTHI,
npeJiaraeMble B YCIOBUU 3aJaHUM.



INPEJIMETHBIE PE3YJIBTATbBI

B cocraBe mpeaMeTHBIX pe3ybTaTOB MO OCBOCHHUIO 00S3aTEIHHOTO COJCPKAHHUsS, YCTAHOBJIEHHOTO JaHHOW (eaepanbHOl pabodeil mporpamMmoi,
BBIJICJIAIOT: OCBOCHHBIE O0YYAIOIIMMUCS HAay4HbIE 3HAHMS, YMEHUS U CHOCOOBI NEHCTBUH, criennpuieckue Ui MPeIMETHON 00iacTu «XUMHUS», BHIBI
NEeSITEIbHOCTH 110 MOJYYEHHIO HOBOI'O 3HaHMS, €r0 HHTEpIPETaluy, IPeoOpa30BaHUIO U IPUMEHEHHIO B Pa3JINYHbIX YUEOHBIX U HOBBIX CUTYalHUsIX.

K xoHIy o0yuenus B 8 kJj1acce npeaMeTHbIC Pe3yIbTaThl Ha 0a30BOM YPOBHE JTOJDKHBI OTPAXKaTh CPOPMUPOBAHHOCTH Y O0YHAIOIIUXCS YMEHHIA:
pPacKpbIBaTh CMBICI OCHOBHBIX XMMHYECKHX IOHATUI: aTOM, MOJIEKYJa, XMMHWYECKHH 3JIEMEHT, IPOCTOE BEIIECTBO, CJIOXKHOE BEIIECTBO, CMECh
(ogHOpOIHAs M HEOJHOPOJAHAs), BaJEHTHOCTb, OTHOCHUTEJbHAs aTOMHAas M MOJEKYJspHas Macca, KOJMYECTBO BELIECTBAa, MOJb, MOJSpHas Macca,
MaccoBasi O XUMHUYECKOro 3JIEMEHTa B COEIMHEHHUH, MOJIAPHBIA OOBEM, OKCHJ, KHUCIOTa, OCHOBAHUE, COJb, 3JIEKTPOOTPULATENBHOCTb, CTENEHb
OKHCIICHHS, XUMUYECKasl peakiys, Kiaccu(hukanus peakuii: peakliuu COSAMHEHHs, PEaKIMH Pa3IoKEeHUs, peaKIuy 3aMEUICHNs, PEaKIui 0OMEHa, 3K30-
U SHJOTEPMHUYECKUE PEAKIHH, TEIJI0BOM 3P (EeKT peakuuH, siApo aToma, 3JIEKTPOHHBIM CI0H aroma, aTOMHas OopOWTalb, paAMyC aTOMa, XUMHUYECKas
CBSI3b, NOJISIPHAS U HEMOJISIPHAsl KOBAJEHTHAsI CBSI3b, MOHHAS CBA3b, MOH, KATUOH, aHUOH, PACTBOP, MAacCOBas J10JI BELECTBA (MPOLIEHTHAs: KOHLIEHTPALH)
B PAacTBODE;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XMMHUECKUX MOHATUN U IPUMEHSAThH 3TH MOHATHSI IPU ONMCAHUM BELLIECTB U UX IPEBPAILECHU;

UCIIOJIb30BaTh XUMHUECKYIO CUMBOJIMKY Il COCTaBJIEHUS (POPMYJI BEIIECTB M YPAaBHEHUH XUMUYECKUX PEaKIHii;

OTIpeNIeNIATh BAJICHTHOCTh aTOMOB JIEMEHTOB B OMHAPHBIX COCIMHEHHSAX, CTETICHb OKHCICHHS AJIEMEHTOB B OMHAPHBIX COCTUHEHHUSX, TPUHAIIC)KHOCTD
BEILIECTB K ONpPeeNEHHOMY Kilaccy COelMHEHUH 1o (opMysiaM, BUA XMMUYECKOH CBSI3U (KOBAJIEHTHAsI U MIOHHAs) B HEOPraHUYECKUX COCAMHEHUSX;
packpbiBaTh cMbicn [lepuognueckoro 3akona [[. M. MenneneeBa: 1eMOHCTPUPOBATh MOHUMAHME NEPUOAMYECKON 3aBUCHMOCTH CBOMCTB XMMHUYECKHX
3JIEMEHTOB OT UX I0J0KeHus B [leproauueckoii cucteme, 3aKOHOB COXPaHEHHUS! MacChl BELIECTB, IOCTOSHCTBA COCTaBa, AaTOMHO-MOJIEKYJIIPHOTO YYEHHS,
3aKoHa ABOrajipo;

OIKCBIBATh U XapaKTepu3oBaTh TabunuHyto (opmy [leproauueckoil cuCTeMbl XMMHUECKUX 3JEMEHTOB: pa3ivyaTh MOHATHUS «TJIaBHas moArpynmna (A-
rpynna)» u «nobounas noarpynna (b-rpymnmna)y», Mansie U 00JbIINE IEPUO/IbI, COOTHOCUTH 0003HAaYEHMsI, KOTOpble UMEIOTCsl B Tabnuie «llepuoanueckas
cucTeMa XuMHuecKux eMeHToB [[. 1. MeHaeneeBay ¢ YUCIOBBIMHU XapaKTEPUCTUKAMU CTPOEHHSI aTOMOB XUMHUECKUX AJIEMEHTOB (COCTaB U 3apsij Apa,
oO11ee YUCIIo 3JIEKTPOHOB U PaCIpeIeIeHUE UX 110 3JIEKTPOHHBIM CIIOSIM);

KJIaccu(pUIUpPOBaTh XUMUYECKHE 3JI€MEHThI, HEOPraHMYECKUE BEIECTBA, XUMUYECKHE peakIiy (110 YMCIY U COCTAaBY YYAaCTBYIOIMX B PEAKIMH BEILIECTB,
1o TerioBoMy 3G deKTy);

XapakTepu3oBaTh (OMUCHIBATH) OOIIME XMMUYECKHE CBOMCTBA BEIIECTB PA3JIMYHBIX KJIACCOB, MOATBEP)KIas ONUCAHHWE HPUMEPaMHU MOJEKYISPHBIX
YPaBHEHUI COOTBETCTBYIOIIUX XUMUUYECKUX PEAKLINM;

IIPOrHO3MPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX KaYECTBEHHOI'O COCTaBa, BO3MOKHOCTH MPOTEKAHUS XMMHUYECKHUX MTPEBPALLEHUI B pa3IUYHbIX
YCIIOBUSIX;

BBIYUCIISATh OTHOCHUTENBHYIO MOJEKYISPHYIO M MOJISIPHYIO MacChl BEIIECTB, MAacCOBYIO JOJIO XMMHUYECKOIO 3JIeMeHTa Mo (opMyie COeIHHEHUS,
MacCOBYIO JIOJIIO BEUIECTBa B paCTBOPE, MPOBOJIUTH PACUETHI IO YPABHEHUIO XUMHUYECKON PEaKIINH;

OPUMEHATh OCHOBHBIE OIEPALUU MBICIUTEIBHOW JEsITeIbHOCTH — aHaJU3 W CHHTE3, CpaBHEHHE, 00OOIIEHHE, CHCTeMAaTH3alfio, KJIACCH(HKAIHUIO,
BBISIBJICHUE NMPUYMHHO-CIICJICTBEHHBIX CBS3€M — JJIs1 M3Y4YEHMsI CBOMCTB BEIIECTB M XMMHMUYECKUX PEAKIMil, €CTECTBEHHO-HAYYHbIE METOJIbl TTO3HAHUS —
HaOJr0/IeHNe, U3MEPEHUE, MOJICTIUPOBAHUE, SKCIIEPUMEHT (peasibHbI M MBICTICHHBIH );

cleoBaTh IMpaBWJIaM IOJIb30BAHUS XMMHMUYECKOH IMOCyI0M W J1abopaTOpHBIM O0OpyAOBaHHWEM, a TakXKe IMpaBuUiaM OOpalleHHs] C BEIIeCTBAMHU B
COOTBETCTBUM C MHCTPYKIMSAMU IO BBITOJHEHHIO JJAOOPATOPHBIX XUMUYECKUX OIBITOB MO MOIYYEHHUIO U COOMPAHUIO ra3000pa3HbIX BEIIECTB (BOJOPOIa
U KHCJIOpOJa), MPUTOTOBJICHUIO PAaCTBOPOB C OMpPENEIEHHONM MaccoBOMl Jloyiell pacTBOPEHHOTO BEIIECTBA, IUIAHUPOBATH W MPOBOAUTH XMMHUYECKUE
9KCHEPUMEHTHI 110 PACIIO3HABAHHUIO PACTBOPOB IIEJIOUEH U KUCIIOT C MOMOIIBIO HHANKATOPOB (JIAKMYC, (heHON(TaTeHH, METUIOPAHXK U APYTHE).



K xoHIy o0yuenus B 9 kjacce npeMeTHBIC Pe3yJIbTaThl Ha 0a30BOM YPOBHE JTOJDKHBI OTPAXKaTh CPOPMUPOBAHHOCTH Y O0YUAIOIIUXCS YMEHHIA:
pPacKpbIBaTh CMBICJII OCHOBHBIX XHMHUYECKUX IOHATHUN: XMMHUYECKUH 3JIEMEHT, aTOM, MOJIEKYJla, MOH, KaTHOH, aHHOH, IIPOCTOE BEIIECTBO, CIOXKHOE
BEIIIECTBO, BAJIEHTHOCTH, JIEKTPOOTPUIATEIBHOCTD, CTETIEHb OKHCICHUS, XUMUYECKasl PEaKLus, XUMUYECKasl CBS3b, TEIIOBOM 3(PeKT peakiuu, Mob,
MOJISIPHBIA 00BEM, PacTBOP, JIEKTPOJIUTHI, HEAJIEKTPOIUTHI, HIEKTPOIUTHYECKAsT JUCCOLMALUSA, PEAKLIMd HOHHOTO OOMEHa, KaTalnu3aTrop, XMMHUUYECKOe
paBHOBecHe, OOpaTuMble M HEOOpAaTUMbIE PEAKLUUH, OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIE PEAKINU, OKUCIHUTENb, BOCCTAHOBUTENb, OKUCJICHUE H
BOCCTaHOBJIEHHE, AJUIOTPONHMsl, aM(pOTEPHOCTb, XMMHUYECKas CBs3b (KOBAJEHTHAs, MOHHAs, MeTaJUIM4YecKas), KpUCTalIM4yecKas peleérka, KOpposus
METaJUIOB, CILIaBbl, CKOPOCTh XMMHUYECKOM peaKkLuy, IpeeabHo nonycrumas konuentpanus I[1/1K Bemecrsa;

WUTIOCTPUPOBATh B3aUMOCBS3b OCHOBHBIX XUMUYECKHUX IIOHATUN U IIPUMEHATD 3TH MTOHATHS IIPH OIIMCAHUM BEIECTB U UX IPEBPAILCHUN;

UCTIOJIb30BAaTh XUMHUECKYIO CUMBOJIMKY ISl COCTaBJICHUS (POPMYJI BEIIECTB M YPABHECHUN XUMUYECKUX PEaKIIHiA;

ONpPEACIATh BAJICHTHOCTb U CTENEHb OKHUCJICHUS XMMHYECKHUX JJIEMEHTOB B COCIUHEHHMSAX PA3JIMYHOIO COCTAaBa, IPHUHAUIEKHOCTH BELIECTB K
OTIpeNIeNIEHHOMY KJIacCy COeIMHEHHU 10 (GopMyiaM, BUA XUMUYECKON CBSI3M (KOBaJICHTHAs, MOHHAS, METAJUTMYECKAs) B HEOPraHUYECKUX COCTUHEHUSX,
3apsl MOHAa IO XMMHUYECKOH Qopmyiie, XapakTep cpelbl B BOJIHBIX pacTBOpax HEOPraHMYECKUX COEAMHEHUH, TUI KPUCTAJUIMYECKOM peIéTKu
KOHKPETHOI'O BEILIECTBA;

packpeiBath cMbIci Ilepuonuueckoro 3akona J{. 1. MenaeneeBa 1 JeMOHCTPUPOBATh €r0 IOHMMAaHUE: OIKMCHIBATh U XapaKTePU30BaTh TAOIUYHYIO GOPMY
[leproauueckoii cuCTEMbl XMMUUYECKUX 3JIEMEHTOB: pa3inyaTh MOHIATHS «TJlaBHas noarpynna (A-rpynmna)» u «nodounas noarpynna (b-rpymnmna)», mansie
U 0OJbIINE NEPUOJIbl, COOTHOCUTh 00O3HAYEHUS, KOTOPbIE UMEIOTCS B MEPUOANYECKON TabiuIle, ¢ YUCIOBBIMU XapaKTEPUCTUKAMU CTPOEHHsI aTOMOB
XUMHYECKHX 3JEMEHTOB (COCTaB M 3apsia sapa, oOIee 4YMCIIO SJICKTPOHOB M PACHpPEACTICHHE HMX IO SJICKTPOHHBIM CIIOSM), OOBSCHATH OOIIne
3aKOHOMEPHOCTH B U3MEHEHUH CBOMCTB 3JIEMEHTOB U UX COEIMHEHUN B IIPEJENIax MaJIbIX IEPUOOB U INIABHBIX NOATPYIII ¢ YYETOM CTPOEHUS UX aTOMOB;
KJIacCu(UIUPOBATh XUMUYECKHE 3JIEMEHTHI, HEOPTaHMUECKUE BEIIECTBA, XUMHUYECKHE PEaKIiy (110 YUCIY U COCTaBY yYacTBYIOIINX B PEAKIIMU BEIIECTB,
0 TETJIOBOMY (P QEKTY, 10 U3MEHEHHUIO CTENIeHEeH OKUCIEHHSI XUMUYECKHX 3JIEMEHTOB);

XapaKTepu30BaTh (OMMCHIBATH) OOLIME U clenu(UUECKUe XUMUYECKHE CBOMCTBA MPOCTHIX M CIOXHBIX BELIECTB, MOJATBEPKIasi OMHCAaHHE IPUMEpaMH
MOJIEKYJISIPHBIX M MOHHBIX YPaBHEHUI COOTBETCTBYIOIIUX XUMUYECKUX PEAKIIM;

COCTaBJISITh YPaBHEHUS DJIEKTPOJIUTHUECKON JAUCCOIMAIMM KUCIIOT, LIeJIoUel U COJeH, MOJIHbIE U COKpAlllEHHbIE YPAaBHEHUS PEaKIMii MOHHOTrO 0OMeHa,
YPaBHEHHUs peakUuil, IOATBEPKAAIOIINX CYIIECTBOBAHNE T€HETUUECKON CBSA3M MEXKAY BEIIECTBAMU Pa3IMYHBIX KJIACCOB;

PacKpbIBAaTh CYIIHOCTh OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIUNA TOCPEACTBOM COCTABICHHS 3JIEKTPOHHOTO OajaHca 3TUX peaKuii;

IIPOrHO3MPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX CTPOEHUS, BO3SMOKHOCTH ITPOTEKAHNSI XMMUUYECKUX MPEBPAILEHUI B Pa3JINYHbIX YCIOBUSX;
BBIUNCIISTH OTHOCUTENBHYIO MOJIEKYJSIPHYIO M MOJISIDHYIO Macchl BELIECTB, MAacCOBYIO JIOJIF0 XMMHYECKOIo 3JieMeHTa Mo (opMylie COEAMHEHMUS,
MacCOBYIO JIOJII0 BELIECTBA B paCTBOPE, POBOJUTE PACUYETHI 110 YPABHEHNIO XUMUYECKON PEAKIINY;

coOirofaTh MpaBUJia TOJIB30BAHMS XMMHMUYECKOM MMOCyAoW M J1abopaTOpHBIM OOOpyIOBaHUEM, a TakKe IMpaBuia oOpallleHHs C BeUleCTBAaMH B
COOTBETCTBUH C MHCTPYKIMSIMU IO BBIMOJHEHHUIO JIAOOPATOPHBIX XUMHUECKUX OIBITOB MO MOJYYEHHIO U COOMPaHMIO ra3000pa3HbIX BEIECTB (aMMHaKa U
YTJIEKHUCIIOTO Ta3a);

IPOBOJUTH PEAKIMH, MOATBEP)KIAIOIINE KAYeCTBEHHBIH COCTAaB Pa3IMYHBIX BEIIECTB: PACIO3HABATH OINBITHBIM IMyTEM XJOPHI-, OPOMUA-, MOAMI-,
KapOoHaT-, pocdar-, cuIuKar-, cyabhar-, THIPOKCUI-UOHBI, KATHOHBI AMMOHHUS M MOHBI U3yYE€HHBIX METAJJIOB, IPUCYTCTBYIOIINE B BOJHBIX pacTBOpax
HEOPraHUYECKUX BEILECTB;

NPUMEHSTh OCHOBHBIE OINEPAlMH MBICIUTEIbHON eATEeIbHOCTH — aHAJU3 U CHUHTE3, CpaBHEHHE, 0000I1eHne, CHCTEMaTU3alllI0, BbISIBJICHUE MTPUUNHHO-
CJIEZICTBEHHBIX CBSI3€i — JUIsl U3yYEeHHUs CBOMCTB BEIIECTB U XUMHUECKUX PEAKIIMH, €CTECTBEHHO-HAY4YHbIE METO/IbI TO3HAHMS — HAOJIOCHNE, U3MEPEHHE,
MOJIEJTMPOBAHUE, SKCTIEPUMEHT (PEaNbHBIM U MBICIEHHBIN).



e TEMATHUYECKOE IINIAHUPOBAHUE

« 8§ KIIACC
No HaumeHnoBanue pa3aenoB v TeéM IpOrpaMMBbI KonnuecTBo yacos ‘ DneKTpoHHBIE (IIUPPOBLIE)
n/n Beero|| Kourposnsusie | Ilpakrtudeckue 06pazoBaTeNbHEIE PECypChI
paboThI paboThl
|Pa3ne.11 1. IlepBoHavyajibHbIe XUMHYECKHE IIOHATHS |
1.1 |[Xumus — BakHas 00J1aCTh €CTECTBO3HAHUSI M MPAKTHYCCKOM 5 2 [[BubmunoTexa [JOK
JICSITEIIbHOCTH YeJI0BEKa https://m.edsoo.ru/7f41837c]]
1.2 |BemecTBa U XUMHUYECKHE PEAKITIH 15 1 [[BubmuoTexa [JOK
https://m.edsoo.ru/7f41837c]]
|I/IT0r0 0 paseny H 20 H |
|Pa3)1e.11 2. BaxkHeiilme npeacTaBuTe/ M HEOPraHMYECKUX BellleCTB |
2.1 |Bo3ayx. Kucnopon. [lonsitue 06 oxcuaax 6 [[BubmuoTexa [JOK
https://m.edsoo.ru/7f41837c]]
2.2 ||[Bomopon, [ToHsiTHE 0 KUCIIOTaX U COJISX 8 1 [[Bubmmoteka LIOK
https://m.edsoo.ru/7f41837c]]
2.3 ||Boma. PactBopsl. [ToHsiTHE 00 OCHOBaHUSAX 5 1 1 [[bubmuoTeka [IOK
https://m.edsoo.ru/7f41837c]]
2.4 ||OCHOBHBIC KJIACCHI HEOPTAaHUYECKUX COCTUHEHUI 11 1 1 [[BubmmoTteka IIOK
https://m.edsoo.ru/7f41837c]]

Hroro no pazneny H 30 H

Pa3nen 3. [lepuoanueckuii 3axkon u [lepuoauyeckas cucrema xumudeckux 3j1eMeHToB /[, . MenaeneeBa. Ctpoenue aTomoB. XuMHU4ecKasi CBSA3b.
OxHcaIuTeIbHO-BOCCTAHOBHUTE/IbHBIC PeaAKIIUA

3.1 |[lepuoanyeckuii 3akoH u [lepuoauueckas cucrema 7 [[bubmnoreka LIOK
xumudeckux 3aementoB J1. M. Menneneesa. CtpoeHue aToma https://m.edsoo.ru/7f41837c]]

3.2 || Xumudeckas cBs3b. OKHCIUTEIbHO-BOCCTAHOBUTEIHHBIC 8 1 [[BubmuoTexa [JOK
peakiuu https://m.edsoo.ru/7f41837c]]

Wroro no paszneny 15 [[bubnunoreka [IOK
https://m.edsoo.ru/7f41837c]]

PezepBHOE Bpemst 3 [[bubmuoTexa [IOK
https://m.edsoo.ru/7f41837c]]

|OBLLEE KOJIMYECTBO YACOB I10 [IPOTPAMME | 68 | 4 [ 5 [
e 9KJIACC
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No HanmenoBanue pa3aenoB U TeEM IPOrPaMMBI KonunuecTBo yacos OnektpoHHBIC (IU(PPOBBIE) 0Opa30BATEIHHBIC
n/n Beero|| Kontponbubie || Ilpakruueckue pecypesl
paboThl paboThl
|Pa3ne.11 1. BemecTBO M XUMHYECKHE PeaKIUHN
1.1 |lloBTOpeHuE U yriyOieHNue 3HAHUH OCHOBHBIX 5 1 [[BubmunoTexa [JOK
pa3zienoB Kypca 8 kiacca https://m.edsoo.ru/7f41a636]]
1.2 ||OcHOBHBIC 3aKOHOMEPHOCTH XMMHUYECKUX PEaKITUi 4 [[BubmuoTexa [JOK
https://m.edsoo.ru/7f41a636]]
1.3 | DnexTponuTHuecKkas Auccoruanis. XuMA4eCKue 8 1 1 [[bubmuoTexa [TOK
peaKIMK B PacTBOPax https://m.edsoo.ru/7f41a636]]
|I/ITOro 0 pasaeny H 17 H
|Pa3)1eJ1 2. HemeTa/uibl M MX COeHHEHHUS
2.1 ||OOmas xapakTepuCTHKA XUMUYECKHX 3JICMEHTOB 4 1 [[bubnuoreka [IOK
VIIA-rpynmsl. ["amorenst https://m.edsoo.ru/7f41a636]]
2.2 ||O6Omas XxapakTepUCTUKAa XUMHUYECKUX 1eMeHTOB VIA- || 6 [[bubnuorexa LIOK
rpymibl. Cepa 1 e€ coeTUHeHHUSI https://m.edsoo.ru/7f41a636]]
2.3 ||O6mas xapakTepuCTHKa XUMUYECKUX FJIEMEHTOB V A- 7 1 [[bubmuoTeka [IOK
rpymimbl. A30T, Pocop U UX COCAMHEHHS https://m.edsoo.ru/7f41a636]]
2.4 ||O0mIas XxapakTepuCTHKa XUMUYEeCKHX d7eMeHToB [IVA-| 8 1 2 [[bubmuoteka [IOK
IpyMIbL. YTIEpoa U KPEMHHUH U UX COSIUHEHHS https://m.edsoo.ru/7f41a636]]
|I/ITOro 0 pa3feny H 25 H
|Pa3zle.11 3. MeTaJL1BI 1 UX COeTHHEHHUS
3.1 ||OGmme cBOMCTBA METAILIOB 4 [[bubmmoTeka [TOK
https://m.edsoo.ru/7f41a636]]
3.2 |[BaxkHelne METaUTbl M X COSAUHEHUS 16 1 2 [[BubmuoTexa [JOK
https://m.edsoo.ru/7f41a636]]
|I/IT0ro 0 pas3zeiy H 20 H
|Pa3zle.11 4. XuMusl ¥ OKpYy Kaouas cpeaa
4.1 |BemecTBa U MaTepuabl B )KU3HHU YEIOBEKA 3 [[BubmuoTeka [JOK
https://m.edsoo.ru/7f41a636]]
|I/IT0ro 0 pazzerny H 3 H
|P63€pBHOC BpeEMs H 3 H H H[[BI/I6J‘II/IOTeKa [HOK
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No HanmenoBanue pa3aenoB U TeEM IPOrPaMMBI ‘ KonunuecTBo yacos ‘ OnektpoHHBIC (IU(PPOBBIE) 0Opa30BATEIHHBIC
n/n Beero|| Kontponbubie || Ilpakruueckue pecypesl
paboThl paboThl
| I I I |Ihttps://m.eds00.ru/7f41a636]]
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 68 4 7
Draggable item 1545945488 was dropped over
droppable area 1545945476

INOYPOYHOE IIJIAHUPOBAHUE

8 KJIACC
Ne Tema ypoxka KonunuecTBo yacos | [Hara DJEeKTPOHHBIE IU(PPOBBIE
/i Beero| Kontponbhbre || [Ipaktuueckue || A3Y4eHHS o0pa3oBaTeNbHbIC PECYPChI
paboThI paboThI
1 |([[[TIpeameT xumun. Pons xumuu B xku3HU yenoBeka. Tema | 1 [[BubnuoTexa [JOK
U BemecTsal| https://m.edsoo.ru/ff0d210c]]
2  |[[TIonaTHe 0 MeTONax O3HAHUS B XUMHUH] | 1 [[bubmuoTeka [IOK
https://m.edsoo.ru/ff0d227¢]]
3 |[[[ITpakTiueckas pabota Ne 1 «IIpaBuna paboTsl B 1 1 [[bubmuoteka [IOK
nabopaTopuy U MPUEMBI 0OpaIEHUS ¢ JTab0paTOPHBIM https://m.edsoo.ru/ff0d23dc]]
ob0opynoBaHuemM»||
4 |[[Uuctbie BemecTBa 1 cMecu. CriocoObl pa3aeneHus 1 [[bubmuoteka [IOK
cmeceit]] https://m.edsoo.ru/ff0d26ca]]
5 |[[TIpakTuyeckas pabora Ne 2 «Pa3znenenue cmeceit (Ha 1 [[BubnuoTexa [JOK
MIPUMEPE OYUCTKH MOBAPEHHOM COJN )»] | https://m.edsoo.ru/ff0d28c8]]
6 |[[ATOMBI 1 MOJIEKYITHI ] 1 [[BuGmmoTtexa IIOK
https://m.edsoo.ru/ff0d2a6c¢]]
7 |[[Xumudeckue 2MeMeHThl. 3HaKu (CUMBOJIBI) XUMUYECKUX|| 1 [[bubmuoteka [IOK
3JIEMEHTOB] ] https://m.edsoo.ru/ff0d2be8]]
8 |[[[TIpocTeie 1 CIIOKHBIE BelIecTBa] ] 1 [[BubmuoTexa [JOK
https://m.edsoo.ru/ff0d2a6c¢]]
9 |[[ATOMHO-MONEKYIApHOE YUeHHE] | 1 [[BubmuoTexa [JOK
https://m.edsoo.ru/ff0d2d50]]
10 ||[[3akoH MOCTOSIHCTBA COCTaBa BEIIECTB. XUMHUUYECKAS 1 [[bubmuoTeka [IOK
dbopmysta. BaleHTHOCTh aTOMOB XUMHUYECKUX https://m.edsoo.ru/ff0d2eae]]
3J€MEHTOB] |
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No Tema ypoka KonnuectBo wacos ‘ Hara DIEeKTPOHHBIE U(PPOBHIC
n/n Beero| Kontponbhbre || paxtuueckue || A3YICHAS o0pazoBaTeNbHBIE PECYPChI
paboThl paboThI
11 |(|[[OTtHOCHTEenBHAs aToMHas Macca. OTHOCHUTEIbHAS 1 [[BubmuoTexa [JOK
MOJICKYJIsipHas Maccal] | https://m.edsoo.ru/ff0d323c]]
12 |[[[MaccoBasi 10151 XUMHUYECKOTO JIEMEHTa B 1 [[bubmmoTexa [TOK
coeIMHEHUH ] | https://m.edsoo.ru/ff0d350c]]
13 |[[[KomugecTBO BemecTBa. Monb. MossipHas macca] | 1 [[BubmuoTeka [JOK
https://m.edsoo.ru/ff0d5230]]
14 |[[®u3nyueckue U1 XUMHUYECKUE SBJICHUS. XUMHUUYSCKAs 1 [[BubmuoTexa [JOK
peakiws| | https://m.edsoo.ru/ff0d37fa]]
15 ||[[[Ipu3Haku u ycnoBUs MPOTEKAHUS XUMHUYECKHUX 1 [[BubnuoTexa [JOK
peaximii] | https://m.edsoo.ru/ff0d3al16]]
16 |[[[3akoH coXpaHEHUs MacChl BEIICCTB. XUMUUICCKUE 1 [[BubnuoTexa [JOK
ypaBHeHUs| | https://m.edsoo.ru/ff0d3b88]]
17 ||[[BeruucieHus: KOJIMYECTBA, MACChl BEIIECTBA 110 1 [[bubmuoteka [IOK
YpaBHEHHSIM XUMHUYCCKUX PEaKIUii]] https://m.edsoo.ru/ff0d5708]]
18 |[[Knmaccudukarwsi XkMUYIECKIX PEAKIUi (COCTMHEHUS, 1 [[BubnuoTexa [IOK
pas3JioKeHus1, 3aMelCHNs1, 0OMeHa)]] https://m.edsoo.ru/ff0d3f34]]
19 |[[[M. B. JIoMOHOCOB — Y4YEHBIH-DHIIMKIONEANCT. 1 [[bubmuoteka [IOK
O0001ICHHE ¥ CUCTEMAaTU3AIHS 3HAHUH | | https://m.edsoo.ru/ff0d40c4]]
20 |/[[KonTponbHas padota Nel o Teme «BermecTBa u 1 1 [[bubmnoreka LIOK
XUMHAYECKHE PEaKIIun»]] https://m.edsoo.ru/ff0d4290]]
21 |[[Bozmyx — cmech ra3oB. CoctaB Bo3ayxa. Kucmopon — || 1 [[bubmuoteka [IOK
ANIEMEHT U TIpocToe BeniecTBO. O30H]| https://m.edsoo.ru/ff0d448e]]
22 |[[Dusnueckre U XMMHUYECKHE CBOMCTBA KHCIOPO/Ia 1 [[bubmuoteka [IOK
(peaxruu okucieHus:, ropenue). [loustre 06 okcruaax]] https://m.edsoo.ru/ff0d4614]]
23 |[[[Crioco6bl momydeHus KUcIopoa B 1a0opaTopuu U 1 [[bubamroreka [IOK
POMBITIICHHOCTH. [IpuMeHenne Kucmopoal] https://m.edsoo.ru/ff0d497a]]
24 |[[TermoBoii 3¢(heKT XUMHUECKOH peaKIiy, TOHITHE O 1 [[BubmuoTeka [JOK
TEPMOXHUMHYECKOM YpaBHEHUH, SK30- U https://m.edsoo.ru/ff0d4790]]
SHJOTEPMUUYECKHUX PEAKIUIX ||
|25 H[[TOHJ‘II/IBO (uedTb, yrosap U MeTaH). 3arpsA3HeHHE H 1 H H H H[[BI/I6J‘II/IOTeKa HOK
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No Tema ypoka ‘ KonnuectBo wacos ‘ Hara DIEeKTPOHHBIE U(PPOBHIC
n/n Beero| Kontponbhbre || paxtuueckue || A3YICHAS o0pazoBaTeNbHBIE PECYPChI
paboThl paboThI
| HBo3z[yxa, CIOCOOBI €ro MPeIOTBPAIICHuUS || H H H H \\https://m.edsoo.ru/ff0d4c4a]]
26 |[[TIpakTrueckas padota Ne 3 o teme «Ilomydenue u 1 1 [[BubmuoTexa [JOK
coOuMpaHKe KUCIOPOa, U3yUCHHUE er0 CBOMCTBY] | https://m.edsoo.ru/ff0d4ae2]]
27 |[[Bomopom — 31€MEHT M MPOCTOE BEIIECTBO. 1 [[BubmuoTexa [JOK
Haxoxnaenue B ipupoe]] https://m.edsoo.ru/ff0d4dd0]]
28 |[[Du3mueckue U XMMHYECKHE CBOMCTBA BOAOPO/IA. 1 [[BubmuoTeka [JOK
[TpumMenenue Bomopoal] https://m.edsoo.ru/ff0d4dd0]]
29 |[[TIonaTHE 0 KMCITOTaX U COJISX]] 1 [[BubmuoTexa [JOK
https://m.edsoo.ru/ff0d50d2]]
30 |(|[[CriocoOsI monydeHus BOAOPoaa B 1abopaTopui|| 1 [[bubmuoTeka [IOK
https://m.edsoo.ru/ff0d4dd0]]
31 |(|[[[TIpakTiaeckas padoTa Ne 4 o teme «[lomydenne u 1 1 [[BubnuoTexa [JOK
coOupaHue BOIOPOIa, H3yUECHHE €r0 CBOUCTBY || https://m.edsoo.ru/ff0d4f42]]
32 ||[[Monsipablit 00BEM razoB. 3akoH ABoraapol]] 1 [[bubmuoTeka [IOK
https://m.edsoo.ru/ff0d542¢]]
33 |[[Beruncinenus o0bEMa, KOJIMYSCTBA BEIIECTBA ra3a 1o 1 [[BuGmmoTtexa IIOK
€ro MU3BECTHOMY KOJIMUECTBY BEILIECTBA MIIH 00BEMY] ] https://m.edsoo.ru/ff0d55a0]]
34 |[[BeraucneHust 00bEMOB Ta30B 110 YPAaBHECHUIO PEAKITHH 1 [[BubnuoTexa [JOK
Ha OCHOBE 3aKOHa 00BEMHBIX OTHOIICHHUH T'a30B]] https://m.edsoo.ru/ff0d5708]]
35 |(|[[Pu3nyeckue U XUMUYECKHE CBOMCTBA BOJIBI| | 1 [[bubmuoteka [IOK
https://m.edsoo.ru/ff0d587a]]
36 |([[[CocTaB ocHoBanwmii. [ToHsTHE 00 MHIMKATOpaX]] 1 [[BubmuoTexa [JOK
https://m.edsoo.ru/ff0d59e2]]
37 ||[[Boma kak pactBopuTeh. HacklmeHHbIC 1 1 [[BubmuoTexa [JOK
HEHACBHIIIIEHHBIE PacTBOPHI. MaccoBasi 10Jis BEIeCTBa B https://m.edsoo.ru/ff0d5b40]]
pactBope]|
38 ||[[[TTpakTiueckast padota Ne 5 o Teme «IIpuroroBieHue 1 1 [[bubmmoTeka [TOK
PacTBOPOB € OMPeeIEHHON MacCOBOM Jomeit https://m.edsoo.ru/ff0d5eba]]
PacTBOPEHHOTO BEIIECTBAY] |
|39 H[[KOHTpOJ'IBHaSI pabota Ne2 o reme «Kuciopo. H 1 H 1 H H H[[BI/I6J‘II/IOTeKa LHOK
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No Tema ypoka KonnuectBo wacos ‘ Hara DIEeKTPOHHBIE U(PPOBHIC
n/n Beero| Kontponbhbre || paxtuueckue || A3YICHAS o0pazoBaTeNbHBIE PECYPChI
paboThl paboThI
| HBozlopoz[. Bona»]] ‘ \\https://m.edsoo.ru/ff0d6342]]
40 |[[Oxkcunpl: cocTaB, KinaccupuKaIys, HOMCHKIaTypa] | 1 [[BubmuoTexa [JOK
https://m.edsoo.ru/ff0d664e]]
41 |[[TTomydyeHre U XUMHUYECKUE CBOWCTBA KUCIOTHBIX, 1 [[bubmuoteka [IOK
OCHOBHBIX U aM()OTEPHBIX OKCHJIOB]] https://m.edsoo.ru/ff0d664e]]
42 |[[OcHoBanus: coctas, Kinaccudukays, HOMEHKIATypa]| 1 [[bubmmoTexa [TOK
https://m.edsoo.ru/ff0d67ca]]
43 |[[[TomydeHne u XUMHUYECKUE CBOICTBA OCHOBAaHUH || 1 [[bubmuoteka [IOK
https://m.edsoo.ru/ff0d67ca]]
44 |[[KucnoTsl: cocTaB, Kjaaccuukaius, HOMEHKIaTypa]| 1 [[bubmuoTeka [IOK
https://m.edsoo.ru/ffOdfee2]]
45 |[[TTony4yeHre U XUMUUYECKHE CBOMCTBA KUCTIOT] | 1 [[Bubmmoteka LIOK
https://m.edsoo.ru/ffOdfee2]]
46 |[[Conu (cpenHue): HOMEHKIATypa, CIOCOOBI OMyUeHus, 1 [[bubmuoTeka [IOK
XUMHUYECKHE CBOWCTBA] | https://m.edso0.ru/00ad9474]]
47 |[[IIpakTtuueckas pabota Ne 6. Pemenue 1 1 [[BubmuoTexa [JOK
AKCIIEPUMEHTAIBHBIX 33134 10 TeMe «OCHOBHBIC KJIaCChI https://m.edsoo.ru/00ad9b7c]]
HEOPTraHUYECKUX COCAUHEHUIN] |
48 |[[T'eneTnueckas CBsA3b MEXKAY KJaccaMH HeopraHudeckux || 1 [[bubmuoteka [IOK
COeIMHEHU] | https://m.edsoo.ru/00ad9a50]]
49 |[[O600mIeHrE U CUCTEMATU3AIMS 3HAHUH | | 1 [[BubmmoTteka IIOK
https://m.edsoo.ru/00ad9ch2]]
50 |[[KonTponbHas padoTa Ne3 o reme "OCHOBHBIE KJIacChl 1 1 [[bubmnoreka LIOK
HEOPTraHUYECKUX COeTUHEeHn"]] https://m.edsoo.ru/00ad9ela]]
51 ||[[TIepBBie MOMBITKH KIacCU(PHUKAIIMN XUMUIECKIX 1 [[bubmuoTexa [IOK
aieMeHTOB. [ToHsTHE O TPyIax CXOAHBIX 3JIEMEHTOB] | https://m.edsoo.ru/00ad9ffa]]
52 |[[TTeproawueckunii 3akoH U [leproanueckas cucrema 1 [[BubmuoTeka [JOK
xumuaeckux 3nemeHToB [I. Y. Menneneenal]] https://m.edsoo.ru/00ada52c]]
53 ||[[[IIeproasl, TPYIIIbLI, MOATPYIIIHI] ] 1 [[bubmuoTeka [IOK
https://m.edsoo.ru/00ada52c]]
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No Tema ypoka ‘ KonnuectBo wacos ‘ Hara DIEeKTPOHHBIE U(PPOBHIC
n/n Beero| Kontponbhbre || paxtuueckue || A3YICHAS o0pazoBaTeNbHBIE PECYPChI
paboThl paboThI
54 |[[Ctpoenne aTomoB. CocTaB aTOMHBIX siziep. M3oTorbl] ] 1 [[BubmuoTexa [JOK
https://m.edsoo.ru/00ada342]]
55 |[[CTpoeHue 31eKTPOHHBIX 000JI0YEK aTOMOB 3JIEMCHTOB 1 [[bubmmoTexa [TOK
Iepuomuueckoii cuctemsr J{. M. Menzaencera]] https://m.edsoo.ru/00ada6bc]]
56 |[[XapakTepuCTHKa XUMUYIECKOTO JIEMEHTA IO €ro 1 [[bubmmoTexa [TOK
noJjioxkeHuio B I[lepuoanueckoii cucreme J1. U. https://m.edsoo.ru/00ada824]]
Menaeneenal]|
57 |[[3nauenue [lepuoanueckoro 3akoHa it pa3BUTHS 1 [[BubnuoTexa [JOK
Hayku u nipakTukd. J[. . MenneneeB — y4EHbIi, https://m.edsoo.ru/00ada96e]]
MeJIaror U TpaxaaHuH ||
58 |(|[[2meKTpoOTpUIIaTEIIBHOCTh ATOMOB XUMUYECKHIX 1 [[BubnuoTexa [JOK
3JIEMEHTOB] ] https://m.edsoo.ru/00adaab8]]
59 |[[MoHHast xuMHUECKas CBS3b | ] 1 [[BubmmoTteka LIOK
https://m.edsoo.ru/00adac34]]
60 |[[KoBaneHTHas moyisspHas XUMHUYECKast CBS3b]| 1 [[bubmuoteka [IOK
https://m.edsoo.ru/00adaab8]]
61 |[[KoBaseHTHas HEMOJSPHAS XUMHYECKAsl CBSI3b | ] 1 [[BubnuoTexa [JOK
https://m.edsoo.ru/00adaab9]]
62 |[[Crenens okucneHus|] 1 [[bubmuoteka [IOK
https://m.edsoo.ru/00adae28]]
63 |[[OxucAuTET HO-BOCCTAHOBUTEIBHBIE PEAKIINH]| | 1 [[bubmuoteka [IOK
https://m.edsoo.ru/00adb076]]
64 |[[OxucauTenn u BOCCTAaHOBUTEH || 1 [[BubmmoTteka IIOK
https://m.edso00.ru/00adb076]]
65 |/[[KonTponbHas pabora Ne4 o teme «CTpoeHue aToma. 1 1 [[bubamnoreka [IOK
XuMuuecKas CBI3b»]] https://m.edsoo.ru/00adb486]]
66 |/[[Pe3epBHbIit ypok. O000IIEHNE U CUCTEMATH3AIHS 1 [[bubamnoreka [IOK
3HaHUM] | https://m.edsoo.ru/00adb33c]]
67 |[[Pe3epBHbIii ypok. OO00IIEHNE ¥ CHCTEMATH3AITUS 1 [[BubmuoTexa [JOK
3HAHUH] | https://m.edsoo.ru/00ad9cbh2]]
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No Tema ypoka KonnuectBo wacos ‘ Hara DIEeKTPOHHBIE U(PPOBHIC
n/n Beero| Kontponbhbre || paxtuueckue || A3YICHAS o0pazoBaTeNbHBIE PECYPChI
paboThl paboThI
68 |[[Pe3epBHbIit ypok. OO00IIEHNE U CUCTEMATU3AIIHS 1 [[BubmuoTexa [JOK
3HaHUM] | https://m.edsoo.ru/ff0d61c6]]
|OBILEE KOJTMYECTBO YACOB I10 IIPOT'PAMME | 68 | 4 | 5 [
9 KJIACC
Ne Tema ypoka ‘ KommuecTBo yacos ‘ [ara DJEeKTPOHHBIE TUPPOBBIE
n/m Beero| Kontpombheie || [paxtieckue || H3YieHHA o0pa3oBaTeIbHbIE PECYPChI
paboThI paboThI
1 |[[[ITepuoauueckuii 3akoH. Ilepuonnyeckas cucrema 1 [[bubnuoreka [IOK
xuMu4eckux 3aementoB JI. . Menpaeneeal] https://m.edsoo.ru/00adb59¢]]
2 |[[3axoHOMEPHOCTH B U3MEHEHUH CBOWCTB XMMHUYECKUX 1 [[bubmuoteka [IOK
AJIEMEHTOB TIEPBBIX TPEX MEPHOIO0B] ] https://m.edsoo.ru/00adb6b6]]
3 ||[[Knaccudukanusi 1 HOMEHKJIATypa HEOPTaHUYECKUX 1 [[bubmuoteka [IOK
BEIIECTRB] | https://m.edsoo.ru/00adb7e2]]
4 |[[Buabl XMMHUYECKOM CBSI3M M THIThl KPUCTAJUTMUECKUX 1 [[BubnuoTexa [JOK
peméToK]] https://m.edsoo.ru/00adbac6]]
5 |[[KontpomnbHas padota Nel mo teme «IloBTOpeHue n 1 1 (1
yrayOseHre 3HaHUM OCHOBHBIX pa3zesioB Kypca 8 kiacca»]]
6 |[[Knaccudukanms XMMUYECKHX peaKkuil 0 pa3IuyHbIM 1 [[bubmnoreka LIOK
npu3HaKaMm| ] https://m.edsoo.ru/00adbch0]]
7 |[[[TonsTre o ckopocT XUMHUECKO# peakuuu. [lonarue o 1 [[bubmuoteka [IOK
TOMOTCHHBIX M T€TEPOTCHHBIX PEaKIusX ] https://m.edsoo.ru/00adbe9a]]
8 |[[[ITonsiTHE O XMMHUYECKOM paBHOBecUU. DakTOpHI, 1 [[bubmnoreka LIOK
BJIHMSIFOIINE Ha CKOPOCTh XUMHUYECKOM PeaKivuu U https://m.edsoo.ru/00adc28c]]
MOJIOKEHHE XUMUYECKOTO paBHOBECH: | |
9  |[[OxHuCcIUTETEHO-BOCCTAHOBUTEIBHBIC PEAKITHH ] | 1 [[BubmuoTexa [JOK
https://m.edsoo.ru/00adcade]]
10 |[[[Teopwus anexkrponautTuyeckoil nuccoruanuu. CUibHbIe U 1 [[bubaunoreka [IOK
craObIe IEKTPOJIUTHI] | https://m.edsoo.ru/00adcd68]]
11 ||[[MonHbBIe ypaBHEHHS peaKInii]] 1 [[BubmuoTexa [JOK
https://m.edsoo.ru/00add448]]
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No Tema ypoka KonnuectBo yacoB ‘ Hara DIEeKTPOHHBIE UPPOBHIC
n/n Beero| Koutpomshbie || paxrnueckue || H3Y4eHHS o0pazoBaTeNbHBIE PECYPChI
paboThl paboThI
12 |[[[Xumudeckre cBOHCTBA KMCJIOT U OCHOBAHHM B CBETE 1 [[BubmuoTexa [JOK
[IPEICTABICHUN 00 3JCKTPOJUTHUSCKON AUCCOUAIIH] | https://m.edsoo.ru/00add5d8]]
13 |[[Xumudeckre CBOMCTBA COJICH B CBETE MPECTABICHUI 00 1 [[bubmmoTexa [TOK
HIIEKTPOJIMTHYECKOM TUCCOIMALINH ] | https://m.edsoo.ru/00add8b2]]
14 |[[TIonsTue o runposnse comeit]] 1 [[BubmuoTeka [JOK
https://m.edsoo.ru/00add9d4]]
15 |[[O6061menHre u cucreMaTu3anus 3HaHui || 1 [[bubmuoteka [IOK
https://m.edsoo.ru/00addd12]]
16 ||[[TIpakTrueckas padora Ne 1. «Pemenne 1 1 [[bubnuoreka [IOK
HKCIIEPUMEHTAIBHBIX 337249 | ] https://m.edsoo.ru/00addbfa]]
17 |[[KonTponbHas padoTta Ne2 mo TemMme «JIEeKTPOTUTHIECCKAs 1 1 [[BubnuoTexa [JOK
aEcconualus. XMMHUYECKUE PEaKIiK B PacTBOpax»]] https://m.edsoo.ru/00addec0]]
18 |[[O6mas xapakTeprcTUKa raloreHoB. XUMHYECKHE 1 [[bubmuoteka [IOK
CBOMCTBa Ha IIpUMeEpe XJIopa] ] https://m.edsoo.ru/00addfe2]]
19 |[[XnopoBomopoa. ComnsiHast KHCI0Ta, XMMUYECKHE CBOWCTRA,|| 1 [[bubauoreka [IOK
MOJTy4YeHUE, IPUMEHEHHE] | https://m.edsoo.ru/00ade104]]
20 |[[[IpakTuueckas padota Ne 2 o teme «[lomyuenue constHoi || 1 1 [[bubmuoteka [IOK
KHCJIOTBI, M3y4YeHUE €€ CBOMCTBY]] https://m.edsoo.ru/00ade348]]
21 |[[Beruricienus o ypaBHeHMSIM XUMUYECKUX peakiuii, ecnu | 1 [[bubmnoreka LIOK
OJIMH U3 PEarcHTOB JIaH B U30bITKE]] https://m.edsoo.ru/00ade488]]
22 |[[O6mias xapakTepucTHKa d1eMeHTOB VIA-Tpynmsi]] 1 [[bubmuoteka [IOK
https://m.edsoo.ru/00ade64a]]
23 |[[AnnoTtponHble MoaupUKauu cepbl. Haxoxaenue cepsl u 1 [[bubmuoteka [IOK
e€ coeTMHEeHNH B MPUpo ie. XUMUYECKHUE CBOMCTBA Cephi] | https://m.edsoo.ru/00ade64a]]
24 |[[CepoBonopo, cTpoeHue, pu3nuecKkue U XUMUYecKHue 1 [[bubnunoreka [IOK
cBoiicTBa]] https://m.edsoo.ru/00ade802]]
25 |[[Okcumsr ceprl. CepHast KUCIIOTA, (PH3UYECKHE U 1 [[BubmuoTexa [JOK
XUMHUYECKHUE CBOICTBa, TPUMEHEHHE ] | https://m.edsoo.ru/00adea28]]
26 |[[XuMudecKue peakinu, Jiexaliie B OCHOBE 1 [[bubmuoTexa [IOK

MMPOMBIIIIJICHHOTO CIIOC00a MOYYEeHHS CEPHON KUCIIOTHI.

https://m.edsoo.ru/00adec8a]]
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yrIeKUcoro ra3a. Kauectsennas peakiust Ha KapOoHaT-
noH"]]

No Tema ypoka KonnuectBo yacoB ‘ Hara DIEeKTPOHHBIE UPPOBHIC
n/n Beero| Koutpomshbie || paxrnueckue || H3Y4eHHS o0pazoBaTeNbHBIE PECYPChI
paboThl paboThI

XUMHUECKOE 3arpsi3HEHUE OKPYKAIOIICH Cpe/Ibl
COCIMHEHUSIMU CEepPhI| |

27 ||[[Beramcnenue MaccoBOM J10JIM BBIXOAA MPpoayKTa peakiuu]](| 1 [[bubmmoTexa [TOK

https://m.edsoo.ru/00adec8a]]

28 |[[O6mias xapakTepuCTHKa 3JIEMEHTOB VA-Tpymiibl. A30T, 1 [[bubmmoTexa [TOK
pacrpoCTpaHCHHE B IPUPOIE, PU3UUESCKUE B XUMUYECKHE https://m.edsoo.ru/00adeeab]]
cBOMCTBA] |

29 |[[AMMuak, ero pu3HUeCKrue 1 XUMUICCKUE CBOKCTBA, 1 [[BubmmoTteka LIOK
[OJIyYeHHEe ¥ TPUMEHEHHE] | https://m.edsoo.ru/00adf004]]

30 ||[[TIpakTtuueckas padora Ne 3 mo teme «llomyuenue 1 1 [[bubmuoteka [IOK
aMMHaKa, H3y4eHHEe ero CBOMCTBY]| https://m.edso0.ru/00adf180]]

31 |[[A3oTHas kucnora, €€ Gu3nIecKue 1 XUMHUICCKUE 1 [[bubmuoteka [IOK
cBoMicTBa] | https://m.edso0.ru/00adf306]]

32 ||[[Mcrionb30BaHHE HUTPATOB U COJICH aMMOHWS B KAY€CTBE 1 [[BubnuoTexa [JOK
MHHEPATIBbHBIX YI00peHHid. XUMHUECKOE 3arpsA3HEHIE https://m.edsoo.ru/00adf518]]
OKpY’Karollel cpeaibl COeTMHEHUIMU a30Ta] |

33 ||[[@ocdop. Oxcun hocdopa (V) u pochopras kuciiora, 1 [[bubmmoTeka [TOK
¢du3nvecKre 1 XUMHUYECKUE CBOMCTBA, MOJTyueHHE] | https://m.edsoo.ru/00adf68a]]

34 |([[Ucnonb3oBanue hocdaToB B KaueCcTBe MUHEPAIBbHBIX 1 [[bubmnoreka LIOK
y1o0peHuil. 3arps3HeHe npupoaHoi cpesl hocharamu]] https://m.edsoo.ru/00adfc20]]

35 |([[[Yrnepon, pacripocTpaHeHHE B IpUpoAe, GU3NUECKUE U 1 [[bubmnoreka LIOK
XUMHAYECKHE CBOWCTBA] | https://m.edsoo.ru/00adfd9c]]

36 ||[[Okcunb! yriuepoaa, uxX GU3NISCKUE M XUMUICCKHEC 1 [[BubnuoTexa [JOK
CBOMCTBA. DKOJOTHYECKHUE MPOOIEMBI, CBI3aHHBIE C https://m.edsoo.ru/00adfebe]]
okcuaom yriepoaa (IV)]]

37 |[[[YronpHas kucnora u e€ cou]] 1 [[BuGmmoTexa IIOK

https://m.edso00.ru/00ae006c¢]]
38 |[[TIpakTiaeckas padora Ne 4 o Teme "TlomydeHue 1 1 [[bubmmoTeka [TOK

https://m.edso0.ru/00ae027¢]]

H[[HepBOHaqanLHHe MOHATHUS 00 OPTaHMYECKUX BEIIECTBAX H 1 H

|

H[[BI/I6J‘II/IOTGK3 HOK
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No Tema ypoka KonnuectBo yacoB ‘ Hara DIEeKTPOHHBIE UPPOBHIC
n/n Beero| Koutpomshbie || paxrnueckue || H3Y4eHHS o0pazoBaTeNbHBIE PECYPChI
paboThl paboThI
| HKaK 0 COEMHEHUSX yriepo/al] H Hhttps://m.edsoo.ru/Oan054e]]
40 |([[KpemHwMit u ero coenquHeHus | | 1 [[BubmuoTexa [JOK
https://m.edsoo.ru/00ae080a]]
41 |[[TTIpakTrueckas padoTa Ne 5. Permenue 1 1 [[BubmuoTexa [JOK
AKCIIEPUMEHTAIBHBIX 337134 1o TeMe «BaxHeiimme https://m.edsoo.ru/00ae0bf2]]
HEMETAJIbl U UX COCTUHEHUS» ] ]
42 |([[KonTponbHas padota Ne3 mo teme «Baknenmue 1 1 [[BubmuoTexa [JOK
HEMETAJUIbI U MX COCUHCHHSI»] | https://m.edsoo.ru/00ae0e18]]
43 |[[Obmias xapakTepUCTUKAa XUMHIECKHUX dJIEMEHTOB — 1 [[BubnuoTexa [JOK
MeTa/uIoB. MeTauinyecKast CBA3b U METalInYecKast https://m.edso0.ru/00ae103¢e]]
KpUCTaJUIM4ecKas pemérka. Gusndyeckrue CBONCTBA
METAILIOB] |
44 |[[XuMHUeCcKHE CBOMCTBA METAIOB. DJIEKTPOXUMUUYECKUN 1 [[BubnuoTexa [JOK
PSI HATIPSDKEHUH MeTalioB] ] https://m.edsoo.ru/00ae1156]]
45 |[[[O6ume crocoOsI monydeHus MetaaoB. CriaBbl. 1 [[bubmuoteka [IOK
BbIunciieHus Mo ypaBHEHUSM XUMHUECKUX PEAKIIUH, eCITn https://m.edsoo.ru/00ae1156]]
OJIMH U3 PEareHTOB COAEPKUT MPUMECH |
46 |[[TIonsiTHE O KOPPO3UU METAIIOB] ] 1 [[bubmuoteka [IOK
https://m.edsoo.ru/00ae1278]]
47 |([[LLlemounbie MeTasLIbI || 1 [[BubnuoTexa [JOK
https://m.edsoo.ru/00ae14b2]]
48 |[[Oxcumbl 1 THAPOKCUIBI HATPHUS U KaJTHS | | 1 [[BubnuoTexa [JOK
https://m.edsoo.ru/00ae14b2]]
49 |[[LlenouHo3eMenbHbIC METAIIIBI — KAIBIIUNA U MarHui| ] 1 [[bubmuoTexa [IOK
https://m.edsoo.ru/00ae15e8]]
50 |[[Baxxueiimue coeTMHEHUS Kaablus] | 1 [[BuGmmoTexa IIOK
https://m.edsoo.ru/00ae15e8]]
|51 H[[O606meHHe ¥ CHCTEMaTH3allusl 3HaHH]] H H[[]]
52 ||[[’KécTkOoCTh BOJIBI M CTIOCOOBI €€ yCTpaHeHus |] [[BuGmmoTtexa IIOK
https://m.eds00.ru/00ae1886]]
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No Tema ypoka KonnuectBo yacoB ‘ Hara DIEeKTPOHHBIE UPPOBHIC
n/n Beero| Koutpomshbie || paxrnueckue || H3Y4eHHS o0pazoBaTeNbHBIE PECYPChI
paboThl paboThI
53 ||[[TIpakTuueckas padora Ne 6 mo Teme "KEcTkOoCTh BOABI U 1 1 [[bubmuoteka [IOK
MeTobI €€ ycTpaneHus"]] https://m.edsoo.ru/00aelae8]]
54 |[[AntomuHui]] 1 [[bubmmoTexa [TOK
https://m.edsoo.ru/00aelc64]]
55 |[[[[AMdoTepHBIe cBOMCTBA OKCHIA U TUAPOKCHIA] | 1 [[bubmmoTexa [TOK
https://m.edsoo.ru/00aelc64]]
56 |[[*Kene30]] 1 [[BubmuoTexa [JOK
https://m.edsoo.ru/00ae1d86]]
57 |[[Oxkcunpl, runpoxcuasl u conu xkenesa (I1) u xxenesa (111)]] 1 [[BubnuoTexa [JOK
https://m.edsoo.ru/00ae35€e6]]
|58 H[[0606meHHe ¥ CHCTEMaTH3alusl 3HaHHH] ] H ’ ‘[[]]
59 |[[TIpakTtugeckas pabora Ne 7. Pemenue 1 [[BubnuoTexa [JOK
HKCIEPUMEHTAIBHBIX 3a/a4 110 TeMe «BaxkHelIire MeTasibl https://m.edsoo.ru/00ae3de8]]
1 UX COCTUMHEHUS»| ]
60 |[[Beramcnenus o ypaBHEHUSIM XHMHUYECKUAX peakiuid, ecm || 1 [[BubnuoTexa [JOK
OJIMH U3 PEarcHTOB JIaH B U30BITKE WA COJCPKHUT MIPUMECH. https://m.edso0.ru/00ae1750]]
Boruncnenus MaccoBoil 10J11 BbIXOJa MPOYKTa peakuuu] |
|61 H[[O606meHHe Y CHCTEMAaTH3allNs 3HAHUH || H | ‘[[]]
62 |[[KouTposnbHas paboTta Ne4 no Teme «BaxxHeiire MeTamibl 1 (1
1 UX COSTUHECHUSY] ]
63 |[[BemecTBa 1 MaTepHualbl B MOBCETHEBHOMN KH3HU 1 [[BubmuoTexa [JOK
YyenoBeKa| | https://m.edsoo.ru/00ae3f50]]
64 |[[Xumundeckoe 3arpsi3HEHHE OKpy»Katoliel cpeabl]] 1 [[bubmnoreka LIOK
https://m.edsoo.ru/00ae4270]]
65 |[[[Ponb xuMHUM B pelIEHUN YKOJIOTUYECKUX MPpobem]| 1 [[bubmuoTexa [IOK
https://m.edsoo.ru/00ae4270]]
66 |[[Pe3epBHEI ypok. OO0OIICHHE U CHCTEMATH3AIIHS 1 [[bubmmoTeka [IOK
3HAHUH] | https://m.edsoo.ru/00ae0d0a]]
67 |[[Pe3epBHbIii ypok. OO00IIEHNE U CHUCTEMATU3AIUS 1 [[bubamnoreka [IOK
3HaHUM] | https://m.edsoo.ru/00adb33c]]
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No Tema ypoka KonnuectBo yacoB ‘ Jara DIEeKTPOHHBIE UPPOBHIC
n/n Beero| Koutpomshbie || paxrnueckue || H3Y4eHHS o0pazoBaTeNbHBIE PECYPChI
paboThl paboThI
68 ||[[Pe3epBHBIN ypok. O000IMIEHNE U CHCTEMAaTH3aIUs 1 [[BubmuoTexa [JOK
3HaHUM] | https://m.edsoo.ru/00ad9ch?2]]
|OBILEE KOJTMYECTBO YACOB I10 IIPOT'PAMME | 68 | 4 | 7 [
MNPUJITOKEHUE

®opMmblI yuyeTa padoyeil NpOrpaMMbl BOCIIUTAHUS

OcHoBHbIE pa3/e/ibl H3YYaeMbIX TeM

JeATeJIbHOCTD YYHTEJISI € Y4eTOM NPOrpaMMbl BOCIIMTAHUSA

8 kiacc

XumMus — Ba)kHas 00J1aCTb €CTECTBO3HAHMSA U HpaKTquCKOﬁ
JACATCIIBHOCTH 4YCJIIOBCKA

BemlecTBa 1 XuMHUYECKHE pC€aKnuu

Bozayx. Kucnopoa. [Tousarue 06 okcumax

Bomopon, [TorsiTie 0 KMCIIOTaX M COAX

Bona. Pacteopsl. [lonsitue 06 ocHOBaHUAX

OCHOBHBIE KJIACCHI HCOPTraHNYCCKUX COGI[I/IHGHI/II\/’I

[Tepnoanuecknii 3akoH u Ilepnonnueckas cucTeMa XUMHUYECKUX
anemeHnToB JI. 1. MenneneeBa. CtpoeHue aToma

Xumudeckas cBa3b. OKHCIUTEILHO-BOCCTAHOBUTEILHBIC pCaKkuu

9 kJacc

HOBTOpeHI/Ie )4 er'IY6J'IeHI/Ie 3HAaHUIH OCHOBHEBIX pa3aciioB Kypca 8 Kmacca

OCHOBHBIE 3aKOHOMEPHOCTH XMMHYECKHUX PEaKIHi

DNeKTpoIUTHYECKas Juccoluanus. XMMUUYECKHUE PEaKIMK B pacTBOpax

OO01mmas xapakTepucTHKa XUMUYECKHX deMeHToB VIIA-rpymmsbr.
Iamoreus!

OOm1ast xapakTepUCTHKA XUMHUECKUX A1eMeHTOB VIA-rpynnbl. Cepa u eé
COEJIMHEHUS

OO01mas XxapakTepuCTHKa XUMUYIECKUX AIEMEHTOB VA-Tpymibl. A30T,
dbocdop 1 X COeTMHECHUS

OO0m1ast XxapakTepUCTHKA XUMHUYECKUX 3JIeMeHTOB [V A-rpynnsl. Yriepoa
Y KPEMHHM U UX COeIMHEHUS

OO01Ime CBOMCTBA METAJLIOB

YcTaHoBIIEHUE TOBEPUTEIBHBIX OTHOIICHUN MEKIY YIUTEIEM U €T0
Y4EHHKaMH, CIIOCOOCTBYIOLINX TO3UTUBHOMY BOCIIPUSATHIO YYAIIUMUCS
TpeOOBaHUH U IPOCHO yUUTEIs, TPUBICUCHUIO MX BHUMAHUS K 00CYKIaeMOi
Ha ypoke UH(opMaIum, akTUBU3AL[MK UX TO3HABATEIILHOM e TEIbHOCTH;
o0y /IeHUE ITKOJILHUKOB COOIIOIaTh Ha YPOKE OOLICTIPHHSTHIE HOPMBI
MOBEJCHMS, IPaBUIIa OOIIEHUS CO CTapIIMMHU (YUUTEISIMU) U CBEPCTHUKAMU
(WIKOJTFHUKAMM ), IPUHIIMITEI Y4€OHOM TUCIMIIMHBI U CAMOOPTaHU3AIHH;
IpUBJICUEHNE BHUMAHMI HIKOJbHUKOB K IEHHOCTHOMY aCleKTy U3y4aeMbIX
Ha ypoKax sIBJIEHHUI, opraHu3anus ux paboThl ¢ MOIy4aeMol Ha YpoKe
COLIMAJIbHO 3HAYMMOM MH(pOpMaIel — MHULIMMPOBAHUE €€ 00CYXKICHUS,
BBICKa3bIBaHUS YUAIIMMUCS CBOETO MHEHHUS 110 €€ TTOBOAY, BEIPAOOTKH CBOETO
K HEll OTHOILEHUS; HCIOIb30BAHNE BOCIUTATEIBHBIX BOZMOXKHOCTEH
coJiep’KaHusl yueOHOro MpeiMeTa yepe3 AEMOHCTPALIMIO IETSIM IPUMEPOB
OTBETCTBEHHOT0, I'PAKJTAHCKOT'O IOBEJICHUS, IPOSIBIICHHSI YeTOBEKOIIOOUS 1
JI0OpPOCEPIEYHOCTH, Yepe3 MOA00P COOTBETCTBYIOIIUX TEKCTOB JJISI YTEHUS,
3aj1a4 71 pelieHusi, pOOJEMHBIX CUTYallui AJisi 00CYXI€HHs B KJIacce;
NPUMEHEHHE Ha YPOKE WHTEPAKTUBHBIX (POPM pabOTHI ydaIIuXCs:
MHTEJUIEKTYaJbHBIX UTP, CTUMYJIHPYIONINX TIO3HABATEIFHYI0 MOTHBAITUIO
MIKOJIBHUKOB; AUJAKTHUECKOTO TeaTpa, IJie MOoJIydeHHbIe Ha YpOKe 3HAHUS
OOBITPBIBAIOTCS B TEATPAIBHBIX OCTAHOBKAX; AUCKYCCHI, KOTOPHIE AT
y4aIIuMCsi BO3MOXXHOCTb ITPUOOPECTH OIBIT BEACHUS KOHCTPYKTHBHOTO
JMasiora rpynmnoBoi paboThl WK paboTHI B Mapax, KOTOPhIE yyaT
MIKOJIbHUKOB KOMaHIHON paboTe U B3aUMOJICHCTBUIO C IPYTUMH JI€THMH;
BKITIOYCHHE B YPOK UTPOBBIX MPOIEIYpP, KOTOPHIE IIOMOTAI0T MOACPKATh



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

Bemecma 1 MaTCpHaJibl B )KU3HU YCIIOBCKA

MOTHBALMIO I€TEH K NOJYyYEHUIO 3HaHNUH, HAJTAXKMBAHUIO TIO3UTUBHBIX
MEXJINYHOCTHBIX OTHOILEHUH B KJIACCE, TOMOTAal0T YCTAaHOBICHUIO
I00posKenaTenbHOM aTMochepbl BO BpeMsl ypoKa; opraHu3anus medcTa
MOTHBHUPOBaHHBIX U 3PYJUPOBAHHBIX yYaIUXCs HAJl UX HEYCIIEBAOIIUMU
OIHOKJIACCHMKAMH, JAIOLIEro NIKOJIbHUKAM COLUAIbHO 3HAYUMBIM OIBIT
COTPYIHUYECTBA U B3aMMHOM IIOMOIIN; MHULIUUPOBAHUE U MOAEPIKKA
HCCIIEN0BATENBCKON IEATEIbHOCTH IIKOJIBHUKOB B PAMKAX pealn3aluid UMU
WHIVBUAYAJIBHBIX U I'PYINIIOBBIX UCCIENOBATEIbCKUX IPOEKTOB, YTO JACT
MIKOJIbHUKAM BO3MOXKHOCTH MPHOOPECTH HABBIK CAMOCTOATEIBHOTO PEIICHUS
TEOPETUYECKOM MPOOIEMBbl, HABBIK TEHEPUPOBAHUSA U O(POPMIICHHS
COOCTBEHHBIX HJIEH, HABBIK YBOKUTEILHOTO OTHOLICHHS K YY)KUM HJIESM,
odopmIIeHHBIM B paboTax Ipyrux u BocrnuraTenbHbli MpoLece NIKOJIbI
OMHPAETCS HAa TPAIUINN HHTEIUIEKTYaIbHbBIX, TBOPYECKUX COOBITHH H
NaTPUOTUYECKUX MPAKTUK. OHUM U3 LIEHTPOB BOCHIUTATENbHOM paboThI B
LIKOJIE ABJISIETCA IIKOJIbHBIN My3el «[lamsaTe». JlesTenbHOCTh My3€HHOTO
cooOl1ecTBa HalpaBiieHa Ha U3y4eHHe, OMYJIApU3alliio 3HaHUH 0 cBOEi
MaJsioil u Oosbiol Poanne uepes kpaeBenueckyro, MOUCKOBO-
HCCIIE/I0BATEIbCKYIO PadOTy 110 MCTOPUH LIKOJIBI, )KU3HEHHOTO IIyTH €¢
YUEHHUKOB U yUHUTEICH. 3aHATHE My3€HHBIM JIEIOM CIIOCOOCTBYET CO3IaHHUIO
YCIIOBUH JJIs1 Pa3BUTHS lyXOBHO-HPaBCTBEHHOIO NTOTCHIIMAJIA JINYHOCTH,
(dopMupyeT colnanbHO-3HAYMMbI€ 3HAHUS U OIBIT JESTEIILHOIO BBIPAKECHUSI
COOCTBEHHOM I'pakJJaHCKOW MO3ULIMHU, CAMOCTOATEIBHOTO IPHOOpETEHUs
HOBBIX 3HAHUH, JaCT BO3MOXHOCTB JJIsl ONbITA MPOEKTHON JESITENbHOCTH,
pacimpseT NOTEHIMA CUCTEMBI IIKOJIBbHBIX YPOKOB. Peann3anus
IIKOJIBHBIMU [1€1arOTaMH BOCIIUTATEIBHOIO TOTEHIMAIA YPOKa
IpeJroiaraeT CleAykollee: OpraHu3alus NpeIMeTHbIX 00pa30BaTEeNbHBIX
coObITHI (HanpuMep, MPEIMETHBIX HeleNb YUEOHbIX TUCIUILINH,
00BEeIMHSAIOMINX YUeOHOE MPOCTPAHCTBO: YPOKH, BHEYPOUHBIE 3aHATHS,
TEMAaTHYECKHE IIEPEMEHBI, UTPbI, COPEBHOBAHUS, KOHKYPCHI, MACTEP-KJIACCHl U
T.J1.) Ul 00y4aroImuXcs ¢ 1ebI0 Pa3BUTHUS IIO3HABATEIbHONW U TBOPUYECKOM
aKTUBHOCTH, MHUIIMATUBHOCTH B Pa3IMYHBIX cpepax MmpeaMeTHOM
JEeSITeTbHOCTH, PACKPBITHS TBOPUYECKHX CIIOCOOHOCTEN 00yJaromuxcs ¢
pa3HbIMH 00pa30BaTENbHBIMU MOTPEOHOCTSIMHU U MHAUBUAYAIbHBIMHU
BO3MOYKHOCTSIMH; ITPOBECHNE YUEOHBIX (OJUMITHUAIbI, 3aHUMATEIIbHbBIE YPOKH
U IATUMHUHYTKH, YPOK - I€JI0Basi UTPa, YPOK — MYTEIIECTBHE, YPOK MaCTep-
KJIacc, YpOKHU UCCIIeIOBaHME U JIp.) U yueOHO-pa3BieKaTeIbHbIX
MEpPOMNPUATHI (BUKTOPHUHA, TYPHHUP, 00pa30BaTEIbHbIN KBECT, KOHKYPCHI
IUIAKATOB U PUCYHKOB, 3KCKYPCHUH U JIp.); CHEIHAIBLHO pa3paboTaHHbIe




3aHATHA - YPOKH, 3aHIATUA-IKCKYPCUH, KOTOPBIE, PACIIUPSIOT
00pa3oBaTeIbHOE IPOCTPAHCTBO MPEIMETA, BOCIIUTHIBAIOT JIIO00Bb K
IPEKPacHOMY, K PUPO/IE, K POJIHOMY Kpalo; MHTEPAKTUBHBIN (hopMaT
3aHATHUH B My3ee, KOTOPbI criocoOcTBYeT 3(h(heKTUBHOMY 3aKPEIIICHUIO TEM
YpOKa; IpUBJICYEHNE BHUMAHUS LIKOJIBHUKOB K LIEHHOCTHOMY aCIEKTy
M3Yy4aeMbIX Ha ypOKax sIBJICHUH Yepe3 CO3IaHUE CIELIMAIBHBIX TEMATHYECKUX
MIPOEKTOB, C UCIOJIB30BAHUEM MAaTEPUATIOB My3€s, OpraHu3aIys paboThl ¢
II0JIy4aeMOM Ha ypOKe COLMaJIbHO 3HaYMMOM HH(popMaren —
MHUIMAPOBAaHUE €€ 00CYKICHHsI, BEICKa3bIBAHUS YUAIIMMUCS CBOETO MHEHUS
IO €€ MOBOJY, BEIPaOOTKH CBOEro K Hell oTHomeHus; ucnoib3zoBanue UKT u
JUCTAaHIIMOHHBIX 00Pa30BaTEIbHBIX TEXHOJIOTUIN 00yUeHuS,
o0ecrneunBaroIuX COBPEMEHHbIE aKTUBHOCTH 00Y4atoIMXcsl (ILIKOJIbHBIN
BUPTYaJIbHBIN My3el, yaeOHbIe 3aHTHs Ha u1atdhopmax Yuu.py, Skmacc,
HNHdoypok, MporpaMMbI-TPEHAKEPBI, TECThI, 3a4EThI B JIEKTPOHHBIX
IPWIOKEHUSAX, MYJIbTUMEUITHBIE TPE3EHTALINN, HAYYHO-TIOMYJISIPHbIE
nepeaauu, GpuiabMbl, 00ydaronue caiThbl, ypoKH OHJIAIH, BUICOJIEKIINY,
onnaitakoHpepenmn. [lkona Brarounnack B mpoekt «l{udposas
oOpa3oBaTelibHas cpesiay); UCIIO0Ib30BaHUE BOCIIMTATEIBHBIX BOZMOXKHOCTEH
coJiepKaHus y4eOHOTOo MpeaMeTa yepe3 IEMOHCTPAIUIO IETSM PHUMEPOB
OTBETCTBEHHOT0, I'PAKJaHCKOT'O IOBEJICHUS, IIPOSIBJICHHSI YEJIOBEKOIIOOUS 1
00poCcepIeYHOCTH, IEPEBO/L COIEPKAHUS C YPOBHS 3HAHUI HA YpPOBEHb
JMYHOCTHBIX CMBICIIOB, BOCHIPUSATHE LIEHHOCTEH yepe3 moadop
COOTBETCTBYIOIIMX TEKCTOB JUIsl YTEHHUSI, 3a/1a4 JIJIs1 peLIeHMs], TPOOIEMHBIX
CUTYalMi 1711 00CYXKJIEHUs B KJlacce, aHaJIU3 MOCTYIIKOB JIFOAEH, HCTOpUI
cyned, KOMMEHTapUU K IPOUCXOIAIIUM B MUPE COOBITUSAM, IPOBEJCHHUE

VY pOKOB My’KeCTBa; IPUMEHEHHE Ha YPOKE HHTEPAKTUBHBIX (POpM paboThI
yUalXcs: UHTEUIEKTYalIbHbIX UTP, CTUMYJIUPYIOIINX TO3HABATEIbHYIO
MOTHUBAIMIO IIKOJIBHUKOB (Urpa «Uto? I'ne? Korna?», OpeiiH-puHT, KBECTHI,
Urpa-IpoBOKaIUs, UTPa-IKCIIEPUMEHT, UTpa-I€MOHCTpaLus, Urpa-
COCTSI3aHUE); AMCKYCCHH, KOTOpPBIE AAI0T yYallluMCsl BO3MOXKHOCTh
MIPUOOPECTH OMBIT BEJIEHUSI KOHCTPYKTUBHOTO JIMaora B atmocdepe
MHTEJJIEKTYaJIbHBIX, HDABCTBEHHBIX U 3CTETUYECKHUX NIEPEKUBAHUM,
CTOJIKHOBEHUH pa3NYHbIX B3IJIS0B U MHEHUI, MOMCKA UCTUHBI U
BO3MOYKHBIX ITyT€H pelieHus 3a1a4u Wik IpoOIeMbl, TBOPUYECTBA YUUTENS U
YYAIIUXCST; TPYIIIOBOM paOOThI WM PabOTHI B MTapax, C MeJIbI0 00yUIeHUsI
KOMaHHOU paboTe U B3aUMOJICHCTBHIO C IPYTUMU JI€TbMH, TOCTAaHOBKH
o01mel ey, I JOCTHXKEHUSI KOTOPOU Ka)IbIi JOJIKEH BHECTH
WH/IMBUYAJIbHBINA BKJIAJI, pacpeAesIeHUIO posiei, pedekcue BKIaaa




KaX/I0T0 B OOLIMIA pe3ysbTaT; BKJIIOUYEHHE B YPOK UTPOBBIX MPOIIETYP,
KOTOPBbIE€ TOMOTAOT MOJAEPKATh MOTUBALIMIO AETEH K MOJYYCHHUIO 3HAHUU
(conmo-urpoBas pexuccypa ypoka, JEKIus ¢ 3aIUIaHHPOBAHHBIMU
omrOKaMu, HAJIMYKME JBUTATEeIbHOM aKTUBHOCTH Ha YPOKaX ), HAJIAXXKUBAHUIO
MIO3UTUBHBIX MEXJIMYHOCTHBIX OTHOILLIEHUH B KJIacce, IOMOTaroT
YCTaHOBJICHHIO 100pOKeIaTeNbHOI aTMOocdephl BO BpeMs ypoka
(cOTpyAHMUYECTBO, IOOUIPEHNUE, T0BEPUE, TOPYUEHUE BAXKHOIO €A,
SMIAaTHs, CO3JJaHNe CUTYallUH YCIIeXa); HHUIIMUPOBAHHUE U MOJEPIKKA
HCCIIEI0BATENBCKOM 1€ATEIbHOCTH IKOJbHUKOB B paMKax peaau3aluy UMU
MHJUBUIyaJIbHBIX U TPYNIOBBIX UCCIIEI0BATEIBCKUX IPOEKTOB, YTO JACT
MIKOJIbHUKAM BO3MOXKHOCTH MIPHOOPECTH HABBIK CAMOCTOSATEIILHOTO PEIICHHS
TEOPETUUECKON MPOOIIeMbl, HABBIK TeHEPUPOBaHUs U 0hopMIIeHUS
COOCTBEHHBIX UJIEH, HABBIK YBaKUTEJIbHOTO OTHOLLEHUS K UY)KUM UJESM,
0(OPMIICHHBIM B paboTax JIPYrux UCCIeN0BaTeNeH, HABBIK MyOIMYHOTO
BBICTYIUICHHUS [I€pel ayIUTOpUE, apryMEHTUPOBAaHUS U OTCTauBaHUS CBOEH
TOYKH 3peHus (yyacThe B KOHKYPCax, BICTaBKaX, COPEBHOBAHUIX, HAyYHO-
NPaKTUYECKUX KOH(DEpeHusIX, popymax, aBTOPCKHE MyOINKAIIUH B
U3JIAaHUSX IIKOJIBHOTO U MYHUIIMIIAIIBHOTO YPOBHSI); UCIIOJIb30BaHUE
texHosoruu «lloprdonmoy, ¢ nenpo pa3BUTHI CAaMOCTOSATEILHOCTH,
pediekcuu 1 caMOOLIEHKH, TUTAHUPOBAHUS IS TEIILHOCTH, BUJICHUS
IIPaBUJIBHOTO BEKTOpa JJisl JaJIbHEHIIETr0 pa3BUTHS CIOCOOHOCTEI;
YCTAaHOBJIEHHE JOBEPUTENbHBIX OTHOLIEHUM MEXAY YUYUTEIEM U €T0
YYE€HUKAMH, CIOCOOCTBYIONINX TO3UTUBHOMY BOCIPUSTHIO YUALTUMUCS
TpeOOBaHUH U MPOCHO yUUTENS Yyepe3 KUBOM TUANIOT, IPUBJICYEHHE X
BHUMaHUs K 00CyXJ1aeMoil Ha ypoke HHPOpMAIH, aKTUBU3ALUIO UX
MIO3HABATEJILHON EATEIBbHOCTH YE€PE3 UCTIOIb30BaHUE 3aHUMATEIbHBIX
AJIEMEHTOB, UCTOPUI U3 KU3HU COBPEMEHHHUKOB; MOOYXACHNE 00ydarOInXCsl
co0ur01aTh Ha YpOKe OOIIENPUHATHIE HOPMBI ITOBEICHUS, TpaBUiIa OOLIEHUs
CO BCEMHU y4aCTHUKaMU 00pa30BaTeNbHOTO Mpoliecca, MPUHLHUIBI y4eOHOH
JUCLUIUIMHBI U CAMOOPraHU3allui 4epe3 3HAKOMCTBO U B NTOCIIELYIOIEM
coOmoaenue «lIpaBun BHyTpeHHEro paciopsiaka 00y4Jaroumxcs»,
B3aMMOKOHTPOJIb U CAMOKOHTPOJIb 00yYarOIUXCs. HABBIK MyOJINYHOTO
BBICTYIUICHHUS [Iepe]l ayIuTOpUen, apryMEHTUPOBaHUS U OTCTauBaHUS CBOEH
TOYKH 3PEHUS.

YYEBHO-METOJAUYECKOE OBECIIEYEHUE OBPA30BATEJIBHOI'O NTPOLIECCA
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