


MNOSICHUTEJIBHAS 3AITUCKA

[IporpaMmMa Mo XMMHHM Ha YpOBHE OCHOBHOTO 0OIIero oOpa3oBaHUsl COCTaBJIeHA Ha OCHOBE TpPeOOBaHHMM K pe3ylbTaTaM OCBOCHMSI OCHOBHOM
o0pa3oBaTeNbHON MPOrpaMMBI OCHOBHOTO 00mmiero oOpaszoBanwmsi, npenctaBiceHHbix B ®I'OC OOO, a takxke Ha ocHOBe (emepanbHOl pabodeii
IpOrpaMMbl BOCIIMTAHUS U C y4ETOM KOHIICTLMU TpEnoJiaBaHus y4eOHOro mpeamera «XHMHs» B 0Opa3oBaTelbHBIX opraHuzanusx Poccuiickoi
denepauuu.

[TporpaMma mo xuMuu Ia€T MpeicTaBiIeHHUE O ENAX, 00IIel cTpaTeruu 00y4eHusl, BOCIIUTAHUS M Pa3BUTHUS O0YYAIOIIUXCS CPEACTBAMU y4E€OHOTO
IpeMeTa, yCTAaHABIMBACT 005A3aTEIbHOE TNPEAMETHOE COJEpKaHHe, IMpelyCMaTpUBaeT pAcHpelesieHHe ero 1o KilaccaM M CTPYKTYPHpPOBAaHHUE IO
pa3zenaMm M TeMaM NpOrpaMMbl MO XHMHHU, OIMpEeNseT KOJIWYECTBEHHbIE W KAaueCTBEHHBIE XapaKTEPUCTUKH COJCP)KAHUS, PEKOMEHIyeMYIO
MMOCJICAOBATCIIBHOCTL HU3YUYCHUA XUMHH C y‘-IéTOM MCKIIPCIMETHBIX W BHYTPUIPCIMCTHBIX CBHSCﬁ, JIOT'KH yqe6H0r0 nponecca, BO3PACTHBIX
0COOCHHOCTEH 00yUaroIuXCs, ONpeAeseT BO3MOXKHOCTH IIpeaMeTa s peain3anuu TpeOoBaHUil K pe3yibTaTaM OCBOCHHSI OCHOBHOM 00pa3oBaTenbHOM
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 ACSITEILHOCTH 00YYAOIIErocs M0 OCBOCHUIO YYEOHOTO COAepKAHMUSI.

3HaHME XUMUU CIYXXUT OCHOBOM Al (POPMHPOBAHUS MHUPOBO33PEHHUS OOYYarOIIErocsi, ero IpeJICTaBICHUH O MaTepHalbHOM €AMHCTBE MMpA,
BaXXHYIO POJIb UTPAIOT (POpMUpYEMbIe XUMHEH MPEACTABICHUS O B3aUMOIPEBPAIICHUSIX SHEPTUU U 00 DBOJIOIMH BEIIECTB B IPUPOJIE, O MYTAX PEUICHUS
rJ100aNbHBIX MPOOJIEM YCTOHYMBOTO pPAa3BHTHSI YEJIOBEYECTBA — CBHIPHEBOM, DHEPTreTHUECKOW, MHUINEBOW M SKOJIOTHYECKOH Oe3omacHOCTH, HpolieM
3/IpaBOOXPaHEHUSI.

N3ydenune xumuu:

CIOCOOCTBYET pean3aliii BO3MOXKHOCTEN Il CaMOPa3BUTUA U (OPMHUPOBAHUS KYIbTYPhI JUYHOCTH, € 001Iel U (yHKIIMOHATIBLHOU IPaMOTHOCTH;

BHOCHUT BKJIaJl B (JOPMHUPOBAHUE MBIIUICHUS U TBOPUECKUX CIIOCOOHOCTEH OOY4YarOIIMXCsl, HABBIKOB UX CAMOCTOSTEIBLHON Y4EeOHOU NesATEeIbHOCTH,
9KCIIEPUMEHTANIBHBIX M UCCIEI0BATEIbCKIX YMEHUI, HEOOXOJMMBIX KaK B MOBCEAHEBHOM KHU3HU, TaK U B MPO(HECCHOHATLHOM NesSTEIbHOCTH;

3HAKOMHUT CO CHGIII/I(bI/IKOI\/JI HAay4YHOI'0O MBIIJICHWA, 3aKJIaAbIBACT OCHOBBI HCJIOCTHOI'O B3rjrsJa Ha CAWHCTBO IIPHUPOALI WM YCIOBCKA, SABIACTCA
OTBETCTBEHHBIM 3TaNoM
B ()OPMHUPOBAHNHU €CTECTBEHHO-HAYYHOH TPAMOTHOCTH O0yUarOMINXCs;

CHocoOCTBYeT (hOPMUPOBAHHUIO LIEHHOCTHOI'O OTHOIIEHUS K €CTECTBEHHO-HAYYHBIM 3HAaHUSAM, K NPHUPOJE, K YEJIOBEKY, BHOCUT CBOM BKJIaj B
JKOJIOTHYECKOoe 00pa3oBaHNue 00ydaroIuXCsl.

JlaHHble HampaBlieHHs] B 0Oy4Ye€HUM XMMUHU O00ECHeuuBarOTCs CHeln(UKOi cojepkaHus ydeOHOro MpeaMeTa, KOTOPBIM SBIISETCS MeIarornyecku
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
XUMHNHU, OCHOB HeOpFaHquCKOﬁ XUMHHU U HECKOTOPBIX OTACIBHBIX 3HAYNMBIX MMOHATHH OpFaHI/ILIeCKOfI XUMHU.

CrpykTypa coznepkaHus IporpaMMbl IO XMMUU CPOPMHUPOBaHA HA OCHOBE CUCTEMHOTO Mojaxoja k e€ mzyueHuro. CopeprkaHue CKIIaJbIBaeTCs U3
CHUCTEMBI TTOHSATHUH O XUMHUYECKOM 3JIEMEHTE U BEIIECTBE U CUCTEMBbI TIOHSATHUH O XUMHUUYECKON peaknuu. O0e 3TH CUCTEMBI CTPYKTYPHO OPTaHW30BaHbI 11O
IPUHIUITY ITOCJIEA0BATENFHOTO PA3BUTHS 3HAHUIM HA OCHOBE TEOPETHUECKUX MPEJICTABICHUN Pa3HOTO YPOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YYEHHsI KaK OCHOBBI BCETO €CTECTBO3HAHHS,

— Ilepuoanyeckoro 3akona Jl. 1. MenneneeBa kak OCHOBHOT'O 3aKOHA XMMUHU;

— YYE€HHUS O CTPOEHUHU aTOMA U XUMUYECKOU CBA3H;

— MpeJCTaBIeHUH 00 AIEKTPOIUTHYECKON JUCCOIMAIIMH BELIECTB B paCTBOpaXx.

TeopeTquCKHe 3HaHUA pacCMaTpUBAIOTCA Ha OCHOBC OMIIMPHUYCCKU ITOJYYCHHBIX M OCMBICIICHHBIX q)aKTOB, Pa3BUBAIOTCA IMOCJIICA0OBATCIBHO OT
OIHOTO YPOBHA K APYIOMY, BBIIIOJIHAA (I)YHKL[I/II/I 00BACHEHHS U MMPOrHO3UPOBAHUA CBOI>'ICTB, CTPOCHUSA U BO3MOKHOCTEH MPAKTUYCCKOro MPUMCHCHHA U
MOJTyYEHUS] U3y4aeMbIX BEIIECTB.



OcBoeHue MporpaMmsbl IO XUMHUH CIIOCOOCTBYET (POPMUPOBAHUIO MPEICTABICHUS O XMMUYECKOIN COCTABIISAIONICH HaAyYHONH KapTHHBI MHpa B JIOTUKE
€€ CUCTEMHOM NMPUPOJBI, HEHHOCTHOTO OTHOLICHHS K HAYYHOMY 3HAHHUIO M METOJaM IO3HaHUS B Hayke. M3ydyeHne XMMUM IPOUCXOAUT C IPUBIICYCHUEM
3HaHUH U3 paHee U3yYCHHBIX y4eOHBIX npeaMeToB: «OKpyKaromuid Mup», «buonorus. 5—7 knacee» u «Dusuka. 7 Kimacey.

[Tpy n3yyeHnn XUMHUH IPOUCXOIUT (POPMUPOBAHUE 3HAHUN OCHOB XMMHUYECKON HaAyKH Kak 00JaCTH COBPEMEHHOI'0 €CTECTBO3HAHMSI, IPAKTUYECKO I
JeSITEIbHOCTH YEJIOBEKAa M KaK OJHOTO M3 KOMIIOHEHTOB MHPOBOW KyJBTYphl. 3ajadya y4eOHOro MpeAMeTa COCTOUT B (POPMHPOBAHUU CUCTEMBI
XMMHUYECKMX 3HAaHMM — BaXHEHUIIMX (AKTOB, IOHATHH, 3aKOHOB U TEOPETUYECKUX IIOJIOKEHUH, JOCTYHMHBIX OOOOLIEHUH MHPOBO33PEHUYECKOIO
XapakTepa, sI3pIKa HayKH, B MPHOOIIEHIH K HAyYHBIM METOAAM MO3HAHUSA [P U3YYEHUH BEIECTB U XUMHUECKHUX PEeaKUui, B JOPMUPOBAHUH U PA3BUTHH
IIO3HABATEJIBHBIX YMEHUI M MX NPUMEHEHUHU B y4yeOHO-IIO3HABATEIbHON U y4eOHO-MCCIEA0BATEIbCKON ESTEIbHOCTH, OCBOEHUH MPaBWl O€3011aCHOIO
oOpallieHus ¢ BEIIECTBAMHU B ITIOBCEIHEBHOM JKU3HHU.

[Tpu n3yyeHnn XMMUU Ha yPOBHE OCHOBHOTI'O 0011Iero 00pa3oBaHMs BaXXKHOE 3HaAUYCHHE IPUOOPETH TaKue LIEH, KaK:

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

— HamnpaBJICHHOCTh OOyY€HHUs HAa CHUCTEMAaTHYECKOE MPHOOIIEHHE OOYydYalrolUMXCsl K CaMOCTOSITEIbHOM MO3HABaTENbHON AEATEIbHOCTU, HAYYHBIM
METO/1aM IO3HaHus, (OPMUPYIOIIMM MOTUBALMIO U PA3BUTHE CIIOCOOHOCTEN K XMMUHU;

— o0ecIieueHne yCIOBHM, CIIOCOOCTBYIOIUX MPUOOPETEHHIO O0YUYarOIIMMUCS ONbITa Pa3sHOOOPAa3HOH JesITeIbHOCTH, IMO3HAHHUS M CaMOIO3HAHUS,
KJIFOUEBBIX HaBBIKOB (KJIIOYEBBIX KOMIIETEHIIHI), UMEIOIIMX YHUBEPCAIbHOE 3HAYEHHUE JUISl Pa3JINYHbIX BUIOB JI€ATEIbHOCTH;

— ¢opmupoBanue oOmeld (QyHKIIMOHAIBHOW M €CTECTBEHHO-HAYYHOH T'PAMOTHOCTH, B TOM YHCJIE€ YMEHHH OOBACHATH M OLIEHUBATH SIBICHUS
OKPY’KaIOIIEero MUpa, UCIOJIb3Ysl 3HAHUS U ONBIT, IOJIY4YEHHBIE IPH U3YYECHUH XUMUH, IPUMEHATh UX IPU pelleHUH Npo0sIeM B MOBCEAHEBHOM KHU3HU U
TPYAOBOM JESATEIBbHOCTH;

— ¢opMupoBaHue y OOy4YaIOUIMXCS T'YMaHUCTUYECKUX OTHOLICHUH, MOHMMAHUS LEHHOCTH XMMHYECKUX 3HAHMU JUIl BBIPAOOTKU IKOJOTHMUECKU
11€J1€CO00PAa3HOTr0 MOBEACHUSI B OBITY M TPYJOBOU JESITEILHOCTH B LIESX COXPAHEHUS CBOETO 37J0POBbS M OKPYXKAIOLIEH MPUPOIHON CpeIbl;

— pa3BUTHE MOTHBAIMU K OOYyYEHHIO, CIOCOOHOCTEH K CaMOKOHTPOJIIO M CAaMOBOCHHUTAHUIO HA OCHOBE YCBOEHHUS OOIIEYEIOBEUECKUX LEHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOPY IIPO(UIIS M HAIIPABIEHHOCTH JalbHEUIIEro 00yUeHusI.

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

COJEPKAHUE OBYYEHUA
8 KJIACC

ITepBoHavaibHBIC XUMHYCCKHE TOHATHS

[Tpenmer xumuu. Ponb XuMuu B JKHM3HM ueloBeKka. XUMHs B CUCTeMe HayK. Tena u BemiecTBa. @uU3nMYecKue CBOMCTBA BEIIECTB. ArperatHoe
coctosiHue BemecTB. [loHsATHE 0 MeTO1aX MO3HAHUS B XUMHH. YuCThbIe BemecTBa U cMecH. CriocoObl pa3aesieHus CMEecen.

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

Xumuyeckas ¢popmyina. BaleHTHOCTh aTOMOB XMMHMUYECKHUX 3JIEMEHTOB. 3aKOH IOCTOSIHCTBAa cocTaBa BemlecTB. OTHOCHUTENIbHAs aTOMHas Macca.
OTtHocuTenbHAsE MOJIEKYJIIpHAs Macca. MaccoBasi 40151 XUMUYECKOTO 3JIEMEHTA B COEIUHEHUH.

KonngectBo BemectBa. Mosb. Monsipras macca. B3auMOCBSA3p KOJIMYECTBA, MAcChl M YHUCIA CTPYKTYPHBIX €IUHUIl BemlecTBa. Pacdé€rsl mo
bopMynaM XUMUYECKUX COETUHEHUH.

Ouznyeckue U XUMHYECKHE SIBJIEHUS. XUMHUYECKas peakius U e€ MpU3HaKU. 3aKOH COXpPAHEHHUS MacChl BEIIECTB. XMUMHYECKHE YpaBHEHUS.
Knaccudukanus XuMu4eckux peakiuii (CoeInHeHNs, pa3IoKEeHHs, 3aMeIleHuUs, 0OMEHa).

Xumuueckuii IKCnepumenm:



3HAKOMCTBO C XMMHUYECKOU MOCY/I0H, MpaBuiIaMu padoThI B 1abopaTopuu U npuéMamu oOpalieHus ¢ 1abopaTOpHBIM 000pyI0BAHUEM, H3yUCHHUE U
onucaHue GU3NIECKUX CBOMCTB 00pa3IlOB HEOPTAHMYECKUX BEIIECTB, HAOMOeHUE (pU3NUeCKNX (IJIaBJIeHWE BOCKA, TasHUE JIbJla, paCTUPAHUE caxapa B
CTYyINKE, KUMEHUE W KOHACHCAIUS BOJbI) U XUMHUYECKHUX (FOPEHHUE CBEYM, MPOKAIMBAHHE MEIHON MPOBOJIOKH, B3aUMOJACHCTBHE Mejla C KHUCIOTOM)
SBJICHUH, HAOJIO/IEHUE U ONMCaHUe MPU3HAKOB MMPOTEKAHUS XUMUYECKUX PEaKIHil (pa3lioxkeHne caxapa, B3auMOICHCTBHE CEPHOM KUCIOTHI C XJIOPHUIOM
Oapusi, pasznoxkenue ruapokcuaa menu (II) npu HarpeBanuu, B3aumopeicTBue xene3a ¢ pactBopoM conu meau (1), uzyuenue crocoboB pasneneHus
CMeceil: ¢ MOMOIIbI0 MarHuTa, (GUIBTPOBAHUE, BbIIAPUBAHKE, JUCTUIUISIMS, XpoMaTorpadus, MpoBeIeHNE OUYNCTKHA MOBAPEHHOM cOoM, HAOII0IeHUE U
OINMCAaHUE PE3YyIbTATOB IIPOBEACHUS OIBITA, MILTIOCTPUPYIOIIETO 3aKOH COXPAHEHHS MACChI, CO3JJaHHE MOJENIEH MOJIEKYJI (I1apOCTEPKHEBBIX ).

Ba:xuneiinmue npeacraBuTe/ M HEOPraHMYECKMX BelIeCTB

Bo3nyx — cmech razoB. CoctaB Bo3ayxa. Kucimopon — snmemMeHT W mpocToe BemecTBo. HaxoxaeHue kuciaopoia B Hpupopae, (U3UYecKue u
XuUMHUeckue cBoicTBa (peakuuu ropenusi). Oxcuabl. [lpumenenue kuciaopona. CrnocoObl MONy4eHHs] KUCIOPOa B J1a0OpaTOPUU U MPOMBIIIIIEHHOCTH.
Kpyrosopot kuciopozaa B mpupoje. O30H — aJutoTporiHasi MOAU(UKaLUs KUCIOPOIa.

TemnoBoil ((PekT XUMHUYECKONW peaKIHH, TEPMOXMMHMUYECKHE YypaBHEHHS, 5K30- U HHAOTEPMUYECKHE peakUHuu. TOIUIMBO: yroilb W METaH.
3arpsi3HEHHE BO3lyXa, yCUIICHHE TApHUKOBOTO 3(dekTa, pazpylieHue 030HOBOTO CIIOSI.

Bopopon — snemeHT M mpoctoe BemecTBO. HaxoxkneHue Bomopoda B mpupoje, Gu3ndecKue U XMMUYECKUE CBOMCTBA, MPUMEHEHHE, CIIOCOOBI
nosrydeHus. Kucinotsl u comu.

Monsipablii 00BEM ra3oB. PacuéTsl 10 XUMUYECKUM YpaBHEHUSIM.

®dusnyeckue cBoicTBa BoAbl. Boga kak pactBoputenb. PacTBopbl. HachlllieHHbIE 1 HEHACBIIIEHHBIE PACTBOPBI. PAaCTBOPMMOCTH BELIECTB B BOJE.
MaccoBas 1075 BelllecTBa B pacTBOpe. XMMHUUYECKHE CBOMCTBA BOAbl. OcHOBaHMs. Posib pacTBOPOB B IPUPOJE U B KU3HU YelloBeKa. KpyroBopoT Boabl B
npupoje. 3arpsi3HeHUE MPUPOIHBIX BoJ. OXpaHa U OYUCTKA IPUPOIHBIX BOJI.

Knaccudukanus neopranudeckux coeaunenuid. Oxcunbl. Knaccudukanus okcuaoB: coieoOpa3yromne (OCHOBHbIE, KUCIOTHBIE, aM(pOTepHbIE) U
HecoseoOpasyromue. HoMenknatypa okcuioB. @usnueckue 1 XUMUYECKUE CBOWCTBA OKCUA0B. [lomyuenue okcuios.

OcHoBanus. Knaccudukanus ocHOBaHWM: IMIENOYM M HEPACTBOpUMBIE OCHOBaHMs. HomeHkmatypa ocHoBaHWil. Du3znyeckue W XHUMHUYECKHE
cBOMCTBa OCHOBaHUU. [loirydeHre OCHOBaHUM.

Kucnotel. Knaccudukarus xucnor. Homenknarypa kucioT. @u3ndeckue W XHUMUYECKHE CBOMCTBa KHCIOT. Psa akTuBHOCTH MeTaiioB H.
H. Bekerona. [lonydenue KUCIOT.

Comu. Homenknatypa coineid. @u3znueckue 1 XuMu4ueckre cBoiicta conel. [lonyduenue comneil.

['eHeTnyeckas CBSI3b MEXAY KJacCaMHU HEOPTraHUUECKHUX COECAMHEHUMH.

Xumuueckuii IKCnepumenm:

KaueCTBEHHOE OIpEJEICHHE COJEepKaHUs KHCIOpoJa B BO3JAyXe, IMOIy4YeHHE, COOMpaHUE, PACIO3HABaHHWE M HM3y4yE€HUE CBOMCTB KHCIOpPOJa,
HaOII0/IEHUE B3aMMOJICHCTBUSL BEIIECTB C KHUCIOPOJIOM M YCIIOBUSI BO3HMKHOBEHHUS W TMpEKpallleHus TopeHus (Mokapa), 03HaAKOMIIEHHE C oOpasiamu
OKCHJIOB U OINMCAaHUE UX CBOMCTB, MOJYy4YeHHE, COOMpaHHE, paclio3HaBaHHE M HM3Y4YEHHE CBOMICTB BOJOpOJAa (TOpPEHME), B3aWMOJAEWCTBHE BOAOPOJIA C
okcusioM Meau (1I) (BO3MOXKHO HCIIONIb30BaHKME BUIEOMATEPHAloB), HAOII0IeHHE 00pa3IOB BEIIECTB KOJIMUECTBOM 1 MOJIb, HCCIIeI0BaHUE 0COOEHHOCTEH
pacTBOpPEHHUS] BEIECTB C Pa3IMYHON pPacTBOPUMOCTBIO, MPUTOTOBJICHHE PACTBOPOB C OMNPENEIEHHON MAaccOoBOWM J0Jeil pacTBOPEHHOIO BEIIECTBA,
B3aMMOJICHCTBHE BOJBI C MeTaIJIaMH (HATpUeM M KallbliieM) (BO3MOXKHO HCIIOIh30BaHUE BUICOMATEPHAIIOB), UCCIIEOBaHHE 00pa3Il0B HEOPTaHU YECKUX
BEIIECTB Pa3IMYHbIX KJIACCOB, HAOIO/IEHNE U3MEHEHHUS OKPAaCKU MHAMKATOPOB B pacCTBOpaxX KHUCIOT U LIEJIOYEH, U3ydeHHEe B3aUMOACHCTBHSI OKCHUIa MU
(IT) ¢ pacTBOpoM CEpHOUM KHUCIOTHI, KHCIOT C METaJIaMH, PEeaKIuil HeHTpaau3aluu, MOJyueHHE HEPACTBOPUMBIX OCHOBAHMM, BBITECHEHHE OJIHOTO
MeTaJljia IPyruM U3 pacTBOpa COJIHU, pEIeHHE SKCIIEPUMEHTANIBHBIX 3aj1a4d 1o TeMe «BakHel1re Ki1acchl HEOPraHMUECKUX COSTUHEHUI.

Iepuoauuecknii 3axkoH u Ilepuoanyeckas cucrema xumudeckux ieMeHToB JI. U. MenaesneeBa. CtpoeHne aToMoB. XUMHYECKasi CBSA3b.
OKHCIUTEIBHO-BOCCTAHOBUTE/IbHbIC PEaAKIIUA



[lepBple TMOMBITKU KIacCU(PUKAIMM XUMHUYECKUX 3JEMEHTOB. [IOHATHE O Tpymmax CXOMHBIX 3JEMEHTOB (IIETOYHBIE M MICIIOYHO3EMEIbHBIC
MeTaJlJIbl, TaJIOTE€Hbl, UHEPTHBIE ra3bl). DJIEMEHTHI, KOTOpbIe 00pa3yloT aM(OTepHbIE OKCUIbI U THUIPOKCU/IBI.

[Tepuonuueckuii 3akoH. Ileprognueckas cucrema xuMmuieckux snementoB Jl. M. Mengeneea. KopoTkoneproanas u umHHONIEpUOAHAS (HOPMBI
[lepuoanueckoit cucrembl xumuueckux anemeHToB [l U. Mengeneesa. Ilepuonbl u rpymmnbl. OU3MYECKUH CMBICT TOPSAKOBOrO HOMEpa, HOMEPOB
Nepro/ia U TPYIIbI 3JIEMEHTA.

Crpoenue atromoB. CoctaB aTOMHBIX siiep. M3oTomnbl. DnekTponbl. CTpoeHue 3JIeKTPOHHBIX 000104eK aTOMOB MepBbIX 20 XUMHUYECKHUX JIEMEHTOB
Ilepuomnueckoit cucremsl [I. WM. MenneneeBa. XapakTepUCTHKa XMMHYECKOTO 3JJIEMEHTA II0 €ro IojioxkeHuro B llepuommueckon cucreme [l
H. Meunneneena.

3aKOHOMEPHOCTH U3MEHEHUS PaInyca aTOMOB XMMHUYECKUX 3JIEMEHTOB, METAUTMYECKUX U HEMETAUIMUECKUX CBOMCTB 10 TPyIIIaM U EPHOJIaM.

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

Xumuyeckas cBsizb. KoBajeHTHas (MOIsIpHAs ¥ HEMOJIAPHAs) CBSI3b. DNEKTPOOTPHUIIATETLHOCTh XUMUUECKUX 3JIEMEHTOB. FIOHHas CBA3b.

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

Xumuueckuit IKcnepumenm:

n3ydeHue oOpas3lloB BEHIECTB METAUIOB M HEMETAJUIOB, B3aUMOJCMCTBUE THUIPOKCHAA IMHKA C PAacTBOpAMU KUCIOT U IIEJIOYEH, MPOBEICHHE
OTIBITOB, WJUTFOCTPUPYIOIINX MPUMEPHI OKUCIUTEIHLHO-BOCCTAHOBUTENBHBIX peakluil (ropeHne, peakliuu pa3ioKeHUs, COSTUHEHUS).

Mescnpeomemnnie ceasu

Peanuzamus MexXnpeaMeTHBIX CBA3CH MpU U3yUYeHUU XUMHH B 8 KJlacce OCYIIECTBIICTCS Yepe3 UCIOJIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX
MOHSITUHM, TaK Y TIOHSATHH, SIBJSIOIINXCS CUCTEMHBIMU JJI OTACJIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO ITUKJIA.

OO01ure ecTeCTBeHHO-HAYYHbIE TIOHATHS: HAyYHBIH (akT, TUNIOTE3a, TEOPUS, 3aKOH, aHAJIN3, CHHTE3, KJIacCU(pUKaLKA, IePUOAUYHOCTD, HAOIIOICHHE,
SKCTIEPUMEHT, MOJICIIMPOBAHNE, U3MEPEHUE, MOJICIIb, SIBIICHHE.

®du3nka: MaTepusi, aToM, 3JEKTPOH, IPOTOH, HEUTPOH, MOH, HYKIIHU]I, U30TOMbI, PaJUOAKTUBHOCTb, MOJIEKYJa, SJEKTPUUECKU 3aps], BEIIECTBO,
TeJ0, 00bEM, arperaTHOE COCTOSIHUE BEIIECTBA, ra3, (PU3nyecKue BEeIMYMHBI, €IUHULIBI U3MEPEHHUsI, KOCMOC, TUTAHETHI, 3BE3/161, COJTHIIE.

buonorus: porocunres, npixanue, ouocdepa.

['eorpadus: atmocdepa, rugpocdepa, MUHEpaIbl, TOPHBIE MIOPOJIbI, MOJIE3HBIE UCKOIIAEMbIe, TOTLUTUBO, BOJAHBIE PECYPCHI.

9 KJIACC

BeurecTBo M XMMHUYECKas peaKkuusi

[lepnonnueckuii 3akoH. Ileproanyeckas cucrema xumuuyeckux 3neMeHToB /1. . MenneneeBa. CtpoeHue aToMOB. 3aKOHOMEPHOCTH B U3MEHEHUH
CBOMCTB XHMMHYECKHX OJJIEMEHTOB TEPBBIX TPEX TMEPUOAOB, Kajus, KAJIBIUA W WX COCAMHEHUH B COOTBETCTBHH C TIIOJIOKEHHEM OJJIEMEHTOB B
[Iepuoanueckoii cucremMe U CTPOCHUEM MX aTOMOB.

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

Knaccudukanmuss m HOMEHKIATypa HEOPTaHMYECKHX BEIIECTB. XHWMHUYECKHE CBOMCTBA BEIIECTB, OTHOCSIIMXCS K Ppa3IMYHBIM KJaccaM
HEOPraHWYECKUX COEIMHEHHI, TeHETUYECKas CBsI3b HEOPTAaHMUECKUX BEIIECTB.

Knaccudukanuss XUMUYECKUX pEaKIMil M0 pa3IMyHbIM TMpU3HAKaM (10 YHUCIY M 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.



[TonsitTue o ckopocTH XuMHuYeckod peakuuu. lloHsATHE 00 OOpaTUMBIX W HEOOPATHMBIX XMMHUYECKHUX peakiusax. [IoHATHE O TOMOTeHHBIX WU
rereporeHHelx peakuusax. [lonstue o karammse. [lonsTne 0 xummdeckoM paBHOBeCHMH. DaKTOPBI, BIUAIONIME HA CKOPOCTb XMMHUYECKOW pEaKLMH U
M10JIO’KEHNE XUMUYECKOTO PAaBHOBECHS.

OKHUCINUTEIBHO-BOCCTAHOBUTENIbHBIE PEAKIMM, 3JIEKTPOHHBIA OallaHC OKMCIMTEIbHO-BOCCTAHOBUTENbHOM peakuuu. CocTaBieHHE ypaBHEHHUH
OKHCIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIMNA C UCIIOIB30BaHUEM METO/1a SJICKTPOHHOTO OanaHca.

Teopuss HNEKTPONUTUYECKOW AMCCOLMALMU. OJIEKTPOJIUTBI M HEIEKTpOJNTHL. KaTHOHBI, aHMOHBL. MeXaHU3M IUCCOLMALMU BELIECTB C
pa3IMYHBIMU BHJIAMH XUMUYECKOH cBsi3u. CteneHb qucconuannu. CHIbHBIE U CIIa0ble 3JEKTPOIUTHI.

Peakiun moHHOro o6MeHa. YcloBHs NMPOTEKAHUS PeakUUii MOHHOTO OOMEHa, IOJIHbIE U COKpAIEHHbIE MOHHBbIE ypaBHEHMs peakuuil. CBolcTBa
KHCJIOT, OCHOBAaHHMM U COJICH B CBETE MPEACTABICHUN 00 3JEKTPOIUTHUECKON aucconmanui. KauecTBeHHble peakunu Ha HOHBL. [loHsATHE O ruaponuse
CcoJIeH.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHHE C MOJESIMM KPUCTAJUIMYECKHX PEHIETOK HEOPraHMYEeCKHX BEIIECTB — METAJJIOB U HEMETaioB (rpaduTa M anmMasa), CIOXKHBIX
BEIIECTB (XJOpHIA HATPHs), UCCIEIOBAHHE 3aBHCHUMOCTH CKOPOCTH XMMHUYECKOH PEaKIWU OT BO3JCHCTBUS PA3IMYHBIX (DaKTOPOB, HCCIEIOBAaHUE
3JIEKTPOIIPOBOIHOCTH PACTBOPOB BELIECTB, IpOLEcca JUCCOLMUAMM KHUCIOT, ILenoueil u coiieil (BO3MOXKHO HCIOJIB30BAaHUE BUIECO MaTEpHAIIOB),
IPOBEICHUE OIBITOB, HIUTIOCTPUPYIOUINX MPU3HAKH MPOTEKAaHUS Peaknii HOHHOTO oOMeHa (0Opa3oBaHME OCajKa, BBIICICHUE Ta3a, 00pa3oBaHUE BOBI),
OIBITOB, WJUTIOCTPUPYIOIIUX HPUMEPbl OKUCIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKUMN (FOpEeHUe, PeaKkIMU Pa3IoXKEeHUs, COCTUHEHMs), paclo3HaBaHUE
HEOPraHMYECKUX BEILECTB C IOMOILBIO KAU€CTBEHHBIX PEAKIIMI Ha MOHBI, pEIIEHNE IKCIIEPUMEHTAIbHbBIX 33/1a4.

Hemerauibl 1 MX COeJUHEHHSA

OO6mas xapakrepucTuka ragoreHoB. OcoOEHHOCTH CTPOEHHUS aTOMOB, XapaKTepHble cTeneHu okucieHus. CtpoeHue u (U3MUECKHUE CBOWMCTBA
IPOCTHIX BELIECTB — raJIOr€HOB. XMMHUYECKHE CBOICTBA Ha MpUMepe XJopa (B3aMMOAEHCTBUE C METaUlaMH, HEMETaJlJIaMH, LeJlo4yaMu). XJI0pOBOIOPO/I.
ConstHast KUCIIOTa, XUMHUYECKHE CBOMCTBA, NOTy4YeHHe, TpUMeHeHue. JlelicTBre XJlopa U XJIOpOBOJOPO/ia HA OpraHU3M desioBeka. BaxkHelue Xmopuasl 1
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 MOAU(PUKAIMM KUCIOpOJa M cepbl. XUMHUECKUe cBoicTBa cepbl. CepoBOaOpOs,
CTpoeHHe, GU3NYECKue U XUMHUYEeCKHe cBOMCTBA. OKCHJIbI CEphbl KaK MPEeACTaBUTENN KUCIOTHBIX OKCHI0B. CepHas KUCoTa, (U3NUeCKue U XUMHUYECKUe
cBoiicTBa (0OLIME Kak MpEACTaBUTENs Kiacca KUCIOT U crneuupuyeckue). XUMUYECKHE DPEaKLMH, JIeKallue B OCHOBE MPOMBIIUIEHHOrO crocola
NoJIyuyeHus: cepHoi KucnoThl. [Ipumenenne cepHoil kuciaoTbl. Coiau CepHOM KUCIIOTHI, KaUeCTBEHHAs peaklys Ha cynbdar-uoH. HaxoxaeHue cepsl u eé
COEMHEHUH B mpupoae. XUMHUUECKOE 3arpsi3HEHUE OKPYKAIOLIeH Cpelibl COeIMHEHUSIMU Cephl (KMCIOTHBIE OXKAU, 3arpsi3HEHHE BO3/lyXa U BOJAOEMOB),
CIOCOOBI €ro MPe0TBPAIICHHUS.

OO0mrast XxapakTepucTuKa 31eMeHTOB VA-Tpymmbl. OCOOEHHOCTH CTPOECHHUSI aTOMOB, XapaKTEpHbIE CTENEHU OKHCICHHSA. A30T, pPacIpoCTpaHEHUE B
npupone, ¢usnueckue U XuMudeckue cBoiictBa. KpyroBopor azora B mpupoae. AMMHAK, ero (uU3MYeCKHe U XUMHUYECKHE CBOWCTBA, MOJIyYE€HUE U
npuMeHeHue. Co aMMOHUS, UX (U3NYECKHUE U XUMHUECKHE CBOWCTBA, NpuMeHeHre. KadecTBeHHast peakliusi Ha MOHBI aMMOHUS. A30THasi KHCIIOTa, €€
nojiyueHue, Gu3NYecKue u XMMHUYeCKHe cBoicTBa (0OlIre Kak MpeACcTaBUTENs Kilacca KUCIOT U cnenududeckue). Vcnonb3oBaHue HUTPATOB U coiel
aMMOHUS B Ka4eCTBE MUHEPAJIbHBIX YA0OpeHHH. XUMHUECKOEe 3arpsi3HEHHE OKPY’KaIOIIel cpeibl COeTUHEHUAMH a30Ta (KUCIIOTHBIE JOXKAU, 3arps3HEHHE
BO3/lyXxa, MOYBbl U BOJ0EMOB). Dochop, amnorponHbie Monupuxanuu ¢ocdopa, ¢uznyeckue u xumuyeckue coiictBa. Oxcupg 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, alFIOTPOIHBIC
MOIU(HUKALIMH, PacTIPOCTPaHEHHE B IPpUpoe, PU3HUECKUe U XUMUYecKre cBoicTBa. AncopOuus. Kpyrosopor yraepona B npupoae. OKcuasl yriiepoaa,
uxX (U3NYECKUe U XMMHUYECKUE CBOICTBA, NIEHCTBHE HA >KHUBbIE OPTaHU3MBI, MOJIYYEHHE U MPUMEHEHHE. DKOJOTMYECKHEe NMPOOJIEMBbl, CBA3AHHBIE C



okcuzoMm yraepona (IV), rumoresza rino0anbHOr0 MOTEIJICHUS KIMMAaTa, MAapHUKOBBIA 3¢ dekT. YrompHas KuCIOTa M €€ coiid, UX (HU3UUYECKUE U
XUMHYECKHE CBOMCTBa, MOjy4deHHe W npuMeHeHue. KaudecTBeHHas peakius Ha kapOoHar-uoHbl. lcmonb3oBanue kapOOHATOB B OBITY, MEIHULUHE,
IIPOMBILUIEHHOCTH U CEJIbCKOM XO351CTBE.

[lepBoHavanbHble TOHATHS OO0 OPraHMYECKHX BEIIECTBAX KaK O COCAMHEHMSIX yriepoia (MeTaH, STaH, ATWJEH, aleTHJIeH, ATaHOJ], TIUIEepHH,
yKCycHast KucioTa). [I[pupoHbie HICTOYHUKN YTIIIEBOIOPOIOB (Yrob, IPUPOAHBINA Ta3, HEPTh), MPOAYKTH X MepepadboTKu (OEH3MH), UX POJIb B OBITY H
IPOMBINIIEHHOCTH. [IoHsATHE 0 GMOTOTNYEeCKH BaKHBIX BEILIECTBAX: KUpPaxX, OeJKax, yriaeBoiax — U UX POJIM B KU3HU YelloBeKa. MarepuanbHOe €IMHCTBO
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. CHIMKATBI, UX HMCIIOIB30BaHKUE B OBITY, B IPOMBIINIICHHOCTH. BaxxHeWIe CTpOUTEIbHbIE MaTepHaIbl:
KepaMHKa, CTeKJIO, LIEeMEHT, 0eTOH, xese300eToH. [Ipobaembl 6e30macHOro UCHOIb30BaHUSI CTPOUTEIBHBIX MATEPUAIOB B TOBCEIHEBHOM JKU3HH.

Xumuueckuii IKCnepumenm:

u3y4eHue o0pa3IioB HEOPTaHUYECKUX BEIIECTB, CBOMCTB COJIIHOM KHCIOTHI, POBEICHIE KAYECTBEHHBIX PEAKIUil HA XJIOPHUI-MOHBI U HAOII0IeHIE
IPU3HAKOB WX IPOTEKAHHUS, ONBITHI, OTpaKawollue (PU3NYECKHE U XUMHUYECKHE CBOWMCTBA TaJOT€HOB U UX COEIMHEHUH (BO3MOXKHO HCIIOJIb30BaHUE
BUJICOMATEPHUAIOB), O3HAKOMIIEHHWE C oOpasliaMu XJIOpUIOB (TallOTEHUIOB), O3HAKOMIIEHHE C oOpa3namMu cepbl U €€ COEIUHEHUSMHU (BO3MOXKHO
UCTIOJIb30BaHUE BUICOMATEPUAIIOB), HAOIIOJCHHUE Ipolecca OOYIIMBaHMUS caxapa INOJ JACWCTBHEM KOHLEHTPUPOBAHHON CEpHOW KHCIOTHI, M3ydEHHE
XUMHYECKHX CBOMCTB pa30aBIICHHON CEpHOM KHCIOTHI, IPOBEICHUE KAYECTBEHHON PEeaKIK Ha Cyiah(haT-uOH W HAOIIOJeHNE NMPU3HaKa e€ MpOoTeKaHus,
O3HaKOMJICHHE C (PM3MYECKHMHU CBOWCTBAMH a30Ta, ¢ocopa  ux coenuHeHH (BO3MOXKHO HMCIOJIB30BaHUE BUICOMATEPHUATIOB), 00pa3aMu a30THBIX U
docdopHbIx ynobpeHuii, nomyueHue, coOupanue, paclio3HaBaHue U U3y4YeHUE CBOMCTB aMMHUaKa, MPOBEICHNE KaUeCTBEHHBIX peakluii Ha MOH aMMOHUS
u pochaT-uoOH U U3ydeHUE NMPU3HAKOB UX MPOTEKAHUS, B3aMMOACHCTBIE KOHIICHTPHPOBAHHOW a30THON KHUCIIOTHI C MEAbIO (BO3MOYKHO MCIOJIH30BAHUE
BUJICOMATEPHUAIOB), HU3YYCHHE MOJIENe KPUCTAINIMYECKUX peIEToK anMmasa, rpaduta, (QymnepeHa, O3HAKOMIEHHE C MPOLECCOM aJcopOIuu
pPacTBOPEHHBIX BEILIECTB AKTHUBHUPOBAaHHBIM YIVIEM M YCTPOWCTBOM IPOTHMBOras3a, IOJy4eHHE, COOMpaHHE, paclo3HaBaHHE U H3YYEHHE CBOWCTB
VIJIEKUCIIOrO Ta3a, MPOBENECHUE KAaueCTBEHHBIX peaklMii Ha KapOOHAT M CHIMKAT-WOHBI UM HM3yUeHHUE MPU3HAKOB WX MPOTEKAHUS, O3HAKOMIIEHHE C
IIPOYKIHUEH CHIIMKATHON ITPOMBIIIIEHHOCTH, PEIICHUE SKCIIEPUMEHTAIBHBIX 3314 110 TeMe «BakHeHIne HeMeTaulbl U UX COSIUHEHUSD.

MeTa/libl M UX COCAUHEHUS

OO01as xapakTepUCTHKa XUMUYECKUX 3JIEMEHTOB — METAJUIOB HA OCHOBAaHUU MX MoJIoXkeHUs B [leprnoauueckoi cucteMe XUMHUYECKUX JIEMEHTOB /.
U. MenneneeBa u ctpoeHust aToMoB. CTpoeHne MeTaylioB. MeTayuinyeckasl CBsi3b U METaUINYECKasi KpUCTAIINYECKasi PEIIETKA. DIEKTPOXUMHUYECK Ui
pAa HampsDKeHUH MeTayioB. @uU3nyeckre U XMMHUYECKHe CBoWcTBa MeTayioB. O0mue crnocoOsl nonydyeHus MeTauioB. [loHsTHE 0 KOPPO3UU METAJIIOB,
OCHOBHBIE CITOCOOBI 3aIUTHI UX OT Koppo3uu. CIjiaBsl (CTallb, YyTYH, TIOPATIOMUHHMN, OpOH3a) U UX MPUMEHEHHUE B ObITY M MPOMBIIIIIEHHOCTH.

[Ilenounbie Metambl: nojioxkenue B Ileproanueckor cucteMe xumuyeckux anemeHtoB Jl. M. MeHneneeBa, cTpoeHME UX aTOMOB, HaXOXIAEHUE B
npupoje. Ou3uveckre U XMMHUYECKHE CBONCTBa (Ha mpuMmepe HaTpus U Kanws). OKCHIBI U THIPOKCHIBI HATpHUS W Kanus. [IpruMeHeHue MIemouHBIX
METAIJIO0B B UX COCTUHEHUH.

[IlenoyHo3emMenbHBIE METAIIIIBI MATHUM U KAJIBIUI: TIOJI0)KEeHHE B [lepuoanueckoit cucreMe xumuueckux aneMeHToB . 1. Menaeneesa, ctpoeHue
UX aTOMOB, HaXOX/JeHue B npupoje. Ouznueckue U XMMHUYECKHE CBOMCTBA MarHus U Kajiblus. Baxkneinme coennHeHus: Kaiablus (OKCUI, THAPOKCU],
conu). JKECTKOCTh BOJIBI U CIIOCOOBI €€ yCTpaHEHUs!.

AmomuHuit: nonoxkenne B Ilepmonnueckort cucteme xummueckux snemeHToB JI. U. MennmeneeBa, cTpoeHne atroMa, HaxXxOXICHUE B IMPHUPOJIC.
dusnuecKkue U XMMUYEeCKHe CBOUCTBA aTlOMUHUA. AM(OTEpHbIE CBOWCTBA OKCHAA U TUAPOKCHUIA ATFOMUHHUA.

Kenezo: nmonoxenue B llepmoamyeckoir cucteMe xumudeckux siemMeHToB [[. W. MenpaeneeBa, crpoeHne aToma, HaxO0XJAEHUE B MPUPOJIE.
®du3nyueckue U XUMHUECKHE CBOMCTBA xkerne3a. Okcuapl, rufipokcuabl u comu xenesa (11) u sxenesa (II1), ux cocra, CBONCTBA U MOTYUYEHUE.

Xumuueckuii IKCnepumenm:



O03HAKOMJICHHE C O0pa3llaMH METaUIOB U CIUIAaBOB, MX (PU3NYECKUMHU CBOMCTBAMH, H3yY€HHE pPE3yJIbTAaTOB KOPPO3HH METaUIOB (BO3MOXKHO
UCIIOJIb30BAHUE BHICOMATEPHAIIOB), OCOOCHHOCTEH B3aUMOICHCTBHS OKCHIA KabIIMs U HATPUS C BOJON (BO3MOXKHO UCITOJIB30BAHHE BUICOMATEPHATIOR),
UCCJIEJOBAaHUE CBOWCTB JKECTKOM BOJBI, IIPOLIECCA TOPEHUS JKele3a B KUCIOpOAe (BOZMOXKHO UCIIOJIb30BAHUE BUIEOMATEPUAIIOB), IPU3HAKOB IIPOTEKaHUS
KaueCTBCHHBIX PEaKIMii Ha WOHBI: MarHus, Kajbllus, aFOMUHUA, 1MHKA, xkene3a (1) u xenesa (III), menu (II), HaGmrogeHe W ONMCaHUE MPOIECCOB
OKpAaIllMBaHUs IJAMCHH HOHAMHU HATPHs, KW U KaIblHs (BO3MOXHO HCIIOJIb30BAHHE BHJICOMATEPUANIOB), HCCIEAOBaHHE aM(OTEPHBIX CBOWCTB
TUAPOKCHUIA ATIOMUHUS U THAPOKCUAA LIMHKA, PEIICHUE SKCIIEPUMEHTANIbHBIX 3a]1a4 M0 TeMe «BakHel1ne MeTauibl U UX COSAMHEHUSI .

XuMus M OKpy:xamoumas 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 KOHIeHTpanusi BemiecTB, ganee — [1/IK). Ponp xumuum B pemieHun
HKOJIOTHYECKUX MPOOIIEM.

Xumuueckuii IKcnepumenm:

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

Mesxcnpeomemmuoie ceasu

Peanuzanus MeXnpeIMeTHBIX CBS3€H MPU U3YYCHUH XUMUU B 9 Kilacce OCYIIECTBIISIETCS Yepe3 UCIOJIb30BAaHUE KaK OOIIUX €CTECTBEHHO-HAYYHBIX
MOHSITUIA, TaK U TIOHSATUH, SBISIOMINXCS CHCTEMHBIMHU TSI OTACTBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO IIHKIIA.

OO01mue ecTeCTBeHHO-HAYYHBIC TIOHATHS: HAyYHBIH (DAKT, TUTIOTE3a, 3aKOH, TCOPHS, aHATIN3, CHHTE3, KJIACCU(PUKALINS, ISPUOUIHOCTD, HAOI0ICHHE,
9KCIIEPUMEHT, MOJICTIMPOBAHHUE, U3MEPEHUE, MOJCIb, IBJICHUE, TAPHUKOBBIN 3()PEeKT, TEXHOTIOTUsI, MATEPHAIIBI.

®dusnka: MaTepusi, aToM, JIEKTPOH, MPOTOH, HEUTPOH, MOH, HYKJIH/I, U30TOIbI, PaIMOAKTUBHOCTh, MOJIEKYJIA, AIEKTPUUECKUN 3apsijl, MPOBOJIHHKH,
MOJYIPOBOJHUKH, JTUAJNIEKTPUKU, (POTODIEMEHT, BEIIECTBO, TeNo, OO0BEM, arperarHoe COCTOSHUE BeIIeCTBa, a3, pPacTBOpP, PaCTBOPUMOCTb,
KpUCTaJUTHYECKasi peméTka, CIiaBbl, GU3NUYECKUE BETUYHHBI, UHUIIBI H3MEPEHUS, KOCMUYECKOEe MPOCTPAHCTBO, TUIAHETHI, 3BE3/1b1, COJTHIIE.

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

['eorpadus: atmocdepa, rugpocdepa, MUHEpaIbl, TOPHBIE MOPOJIbI, MOJIE3HBIE UCKOIIAeMbIE, TOTLIUBO, BOAHBIE PECYPCHI.

INJIAHUPYEMBIE PE3YJBbBTATBI OCBOEHUSA TPOI'PAMMBI 10 XUMHUHU HA YPOBHE OCHOBHOI'O OBIIETI'O OBPA3OBAHUSA
JIMYHOCTHBIE PE3YJIbTATHBI

JIM4HOCTHBIE Pe3yNbTaThl OCBOCHHSI MMPOTPAMMbI OCHOBHOTO OOIIIEro 00pa3oBaHMs JOCTUTAIOTCS B XOJ€ OOy4eHUs XMMHH B €IMHCTBE Y4eOHOU U
BOCITUTATEIBHON JEATEIBHOCTH B COOTBETCTBHHU C TPATUIUOHHBIMHU POCCHHUCKMMH COIMOKYJIBTYPHBIMH W JTYXOBHO-HPABCTBEHHBIMHU IIEHHOCTSIMH,
NPUHITHIMHU B 00II€CTBE MPAaBHJIaMU M HOPMaMH MOBEACHUS U CITIOCOOCTBYIOT MPOIIECCaM CaMOIMIO3HAHUS, CAMOPA3BUTHS M COITMATN3AIINN 00yYatOI X CA.

JlugHOCTHBIE PE3yAbTAaThl OTPAXKAIOT TOTOBHOCTh OOYYAIOMIMXCS PYKOBOJCTBOBATHCS CHUCTEMON TIO3UTHUBHBIX IIEHHOCTHBIX OpPHEHTAIMN W
pacHIMpeHne ONbITa IEATEIbHOCTH Ha €€ OCHOBE, B TOM YHCJIE€ B YACTH:

1) maTpuoTHYECKOro BOCIUTAHUA:

LEHHOCTHOTO OTHOIIEHHSI K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPUYECKOMY U HAyYHOMY HACIEAUI0, TOHUMaHUs 3HAaYEHUs XMMUYECKON HayKu B
JKU3HH COBPEMEHHOTO OOIIECTBA, CIMOCOOHOCTH BIAJETh JOCTOBEPHOW HHGOPMAIIMEH O TMEePeIOBBIX TOCTHXKCHHUSX € OTKPBITHAX MHPOBOU H
OTEUECTBEHHOW XMMHH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00 YCTPONCTBE MHpa U O0IIECTBa;

2) rpaKIaHCKOr0 BOCIIMTAHMS:

MPEACTABICHUS O COLMAIbHBIX HOpPMax M NPaBWIAX MEXJIWYHOCTHBIX OTHOILIEHHWW B KOJUIEKTMBE, KOMMYHHMKAaTUBHOW KOMIIETEHTHOCTH B
OOIIECTBEHHO TMOJIE3HON, Yy4eOHO-HCCIIeI0BaTeNbCKONW, TBOPUECKOHM W JPYrMX BHJAAX JEATENbHOCTH, TOTOBHOCTH K pa3HOOOpa3HOW COBMECTHOM
JESTENIbHOCTH TIPHU BBIMOTHEHUH YYeOHBIX, MMO3HABATEIBHBIX 3a/la4, BBIMOTHCHHMH XWMUYECKUX HKCIEPUMEHTOB, CO3JAHMHM Y4YEOHBIX IPOEKTOB,



CTpeMJICHHSI K B3aMMOIOHMMAHUIO M B3aHMMOIIOMOIIHM B MPOIecce 3TOM y4eOHOM JeaTeTbHOCTH, TOTOBHOCTH OIICHUBATH CBOE MOBEJICHUE U MOCTYIIKH
CBOMX TOBAPHIICH C TTO3UIIUH HPABCTBEHHBIX M IMPABOBBIX HOPM C YUETOM OCO3HAHUS ITOCIICICTBUI MOCTYITKOB;

3) HEHHOCTH HAYYHOT0 MO3HAHMS

MHPOBO33PEHYCCKUE TPEACTABICHUS O BEIICCTBE M XHMHUYCCKOW pEaKIMh, COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHS HAyKH H
COCTaBIISIONINE OCHOBY JUISl MOHMMAHHS CYITHOCTH HAYYHOW KapTUHBI MUpA, MPEACTABICHUS 00 OCHOBHBIX 3aKOHOMEPHOCTSX PAa3BUTUS TPUPOIBI,
B3aMMOCBSI35X YCJIOBEKA C IIPUPOTIHOM CPEJIOi, O PO XMMHHM B IIO3HAHUHU 3THX 3aKOHOMEPHOCTEH;

MO3HABATEIILHBIE MOTHBBI, HAMIPABJIICHHBIC HA MOJIYYCHHE HOBBIX 3HAHUW IO XUMHUH, HEOOXOIUMEBIE ISl OOBSICHCHHUSI HAOJFOIaeMbIX MPOILIECCOB U
SIBJICHUH, MMO3HABATEIbHOM, HH(POPMAIIMOHHON M YHMTATEIIbCKOW KYJIBTYPBI, B TOM YHCJIC HAaBBIKOB CAMOCTOSTEIIBHONH Pa0OThI ¢ y4COHBIMH TEKCTAMH,
CIIPABOYHOU JIUTEPATYPOU, JOCTYIMHBIMHA TEXHUYECKUMHU CPEICTBAMHU MH(POPMAITMOHHBIX TEXHOJIOTHIA,

HHTEpeC K OOYYCHHMIO M IO3HAHHUIO, JIFOOO3HATEIIBHOCTh, TOTOBHOCTh M CIIOCOOHOCTh K CaMOOOpPA30BaHHIO, MPOCKTHOW M HCCIIEI0BATEIbCKON
JESTEIIbHOCTH, K OCO3HAHHOMY BBIOOPY HAIIPABICHHOCTH U YPOBHS O0yUYEHUS B AalIbHEHIIIEM;

4) ¢popMHUpPOBAHMS KYJIbTYPbI 3/10POBbSI:

OCO3HAHWE [IEHHOCTH >KU3HH, OTBETCTBEHHOT'O OTHOIICHHS K CBOEMY 370POBBIO, YCTAHOBKH HA 3J0POBBIN 00pa3 »KU3HU, OCO3HAHUE MMOCIICICTBUM U
HETPUSTHE BPEIHBIX MPUBbIUEK (YIOTPEOICHUS aJIKOT0JIsl, HAPKOTUKOB, KypEHHs), HEOOXOAUMOCTH COOJIIOJICHHSI IPaBUII OE30MACHOCTH MPU 00paICHUU
C XUMHUYECKUMU BEIIECTBAMU B OBITY U PEATbHOM KU3HU;

5) Tpy/10BOT0 BOCIIUTAHUS

HWHTEPEC K MPAKTUICCKOMY M3yYCHHIO TPOodecCuil U Tpyaa pa3InIHOro poja, YBOKCHHE K TPYIY M Pe3ysbTaTaM TPYIOBOU JIEATEILHOCTH, B TOM
YKCIIe HA OCHOBE MPUMEHEHUS IPEMETHBIX 3HAHHUN 110 XUMHH, OCO3HAHHBIM BRIOOP WHAMBHYATBHON TPACKTOPHHU MTPOJAOIDKCHHS 00pa30BaHuUs C yUETOM
JUYHOCTHBIX HHTEPECOB U CIIOCOOHOCTH K XUMUH, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH, YCIeIHOM MPOPEeCCHOHATBHOMN NESTSIILHOCTH U PA3BUTHUS
HEOOXOMMBIX YMECHUMN, TOTOBHOCTh aJAlITUPOBATHCS B MTPO(ECCHOHAILHON CpeJIe;

6) 3K0JIOrM4eCKOro BOCIIUTAHMA:

HKOJIOTMUYECKU IIeNIecO00pa3Hoe OTHOIIEHHE K MPUPOJIe KaK MCTOYHUKY JKU3HH Ha 3emiie, OCHOBE €€ CYyIIeCTBOBAaHUS, MOHUMAaHHE IIEHHOCTHU
3JI0POBOTO W 0€30MacHOTr0 00pasa KW3HH, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY (PH3UIECKOMY U TICHXHYECKOMY 370POBBIO, OCO3HAHUE IIEHHOCTH
coOroeHMsI TPaBUIJI 0€30MaCHOTO MOBEICHUS MTPH paboTe ¢ BEHIECTBAMH, a TAKXKE B CUTYAIIHSIX, YTPOKAIOIIMX 3JOPOBBIO U KU3HH JIOJIEH;

CIIOCOOHOCTH TIPUMEHSTh 3HAHUS, TIOJydaeMble TIPH M3YyYCHUN XUMUH, JUIS PEIICHHsI 3a/1a4, CBA3aHHBIX C OKPYKAOIIEH MPUPOIHON Cpeiou, s
MOBBIIICHUS] YPOBHSI IKOJIIOTUYECKOW KYIBTYPHI, OCO3HAHUS TJIO0AIBHOTO XapakTepa JKOJIOTUYECKUX MPOOTIeM W MyTel HUX peHIeHHus MOCPEACTBOM
METOJIOB XUMHUH, IKOJIOTHICCKOTO MBIIIJICHHS, YMEHHS PYKOBOJICTBOBATHCSI M B ITO3HABATEIHHON, KOMMYHHUKATUBHON M COITMAIBHON MPAKTHKE.

METAIIPEJIMETHBIE PE3YJIbTATBI

B cocraBe meTampeaMETHBIX pe3yJIbTaTOB BBUICISAIOT 3HAYMMBIC JIIsi (DOPMHPOBAHHS MHPOBO33pPEHUS OOICHAYYHBIC TOHSITHS (3aKOH, TEOPHS,
MPUHIINI, TUTOTe3a, (HaKT, CHCTeMa, MPOIeCcC, IKCIEPUMEHT M JPYroe.), KOTOPhIE HCIONB3YIOTCS B €CTECTBEHHO-HAYYHBIX Y4EOHBIX MpeaMeTax u
MO3BOJISIOT HAa OCHOBE 3HAHWU W3 JTHUX NMPEeIMETOB (hOPMHUPOBATH MPEICTABICHHUE O ICJIOCTHOW HAYYHOH KapTHHE MHpa, U YHUBEpCAIbHBIC ydeOHbIe
neicTBUsS (MMO3HABaTeNbHBIC, KOMMYHUKATHUBHBIE, PETYIATUBHBIE), KOTOpble 00ecneuynBaloT (HOPMHUPOBAHHE TOTOBHOCTH K CaMOCTOSTEIHHOMY
TUTAHUPOBAHMIO M OCYIICCTBIICHUIO YIeOHOU e TSIIEHOCTH.

ITo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE YUeOHbIE AelCTBUS

Ba3oBble JJoruyeckne aelcCTBUSA:

YMEHHsI UCTOJb30BaTh MPHUEMBI JIOTUYECKOTO MBIIUICHUS MPU OCBOCHUU 3HAHHM: PACKPHIBATh CMBICT XUMHYECKHX MOHSATHH (BBIOCIATH HX
XapaKTepHbIC TIPU3HAKH, YCTAaHABIMBATh B3aMMOCBSI3b C JAPYTUMU IMOHSATUSIMHU ), UCTIOIB30BATh MTOHATHS JUISI OOBSICHEHUS OTIEIBHBIX (DAKTOB M SIBJICHHIA,
BBIOMpATh OCHOBAHUS U KPUTEPHH I KIACCH(PUKAIIUN XUMHUYECKUX BEIIECTB M XMMHYECKHX PEaKIUi, YCTaHABIMBATh MPUYNHHO-CIIEACTBEHHBIE CBSI3U
MEXy 00bEKTaMH H3y4YCHUS, CTPOUTH JIOTHUECKUE PACCYKICHUS (MHIYKTUBHBIC, IS TYKTUBHBIC, TI0 aHAJIOTHH ), JCJIaTh BBIBOJBI U 3aKITIOUCHUS;



YMEHUE NPUMEHATh B IPOLIECCE MO3HAHUS MOHATHS (MPEIMETHbIE U METalpEAMETHBIE), CHMBOJINYECKUE (3HAKOBBIE) MOJENHU, UCIOJIb3yeMbIE B
XUMHH, IPe0Opa30BbIBATh MIMPOKO MPUMEHSIEMbIE B XUMUU MOJENIbHbIE IPECTABICHUS — XMMUUYECKUN 3HAK (CHMBOJI 3JIeMEHTa), XuMudeckas opmyna
U YpaBHCHHE XHMHYECKOH peaklMd — TPH PEIICHUU Y4eOHO-TIO3HABATENBHBIX 3a/lad, C Y4ETOM O3TUX MOJCIBHBIX MPEACTABICHUN BBISBISATh H
XapaKTepU30BaTh CYIIECTBEHHbIE IPU3HAKU U3YYaeMbIX OOBEKTOB — XUMUYECKUX BEIIECTB M XMMHUECKUX PEaKLUi, BBISBIATH OOLIUE 3aKOHOMEPHOCTH,
MPUYUHHO-CJICACTBEHHBIC CBSI3U U MPOTUBOPEUUS B U3yUAEMBbIX MPOIECCaX U SIBJICHUSIX.

Ba3oBrble ucciaenoBareLCKue AeiiCTBHSA.

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

npruoOpeTeHne OIbITa MO IUIAHUPOBAHUIO, OPTaHU3AIMK M TPOBEICHUIO YICHUYECKHX HKCIEPUMEHTOB, YMEHHE HAOII0aTh 32 XOJ0M Ipoliecca,
CaMOCTOSITENIbHO TPOTHO3UPOBATh €ro pe3ynbTar, (OopMyIUpoBaTh OOOOIIEHHS U BBIBOABI IO pe3ysibTaTaM NPOBEAEHHOIO OIbITa, HCCIEIOBaHUS,
COCTaBJIATH OTYET O MPOJICTAHHON padoTe.

PatGora ¢ undopmaunmeii:

YMEHHE BBIOMpaTh, aHAIM3UPOBATH W MHTEPIPETUPOBATH MHPOPMAIUIO PA3TUYHBIX BHUIOB W (OPM MPEICTABICHHS, MOIy4aeMyl W3 Pa3HBIX
UCTOYHUKOB (HAY4HO-TIOMYJsIpHAs JUTEpaTypa XUMHYECKOTO COJEp)KaHHUs, CIpaBOYHbIE MOocoOus, pecypcbl MHTepHETa), KPUTHUECKH OIICHUBATH
MPOTUBOPCUNBYIO U HEAOCTOBEPHYIO HH(POPMAITHIO;

YMEHHE MPUMEHSITh Pa3NUYHbIE METOIbl M 3alpOChl MPHU MOUCKE W O0TOOpe MHGOPMAIMU M COOTBETCTBYIOIIMX ITaHHBIX, HEOOXOIUMBIX IS
BBITIOJTHCHMSI y4eOHBIX M TI03HABATENIBHBIX 3a/ad ONpeACIEHHOr0 THIA, NPUOOPETEHHE OmNbiTa B O0JIACTH HCIOJIb30BaHUS HH(POPMAIIMOHHO-
KOMMYHHUKATHUBHBIX TEXHOJIOTUH, OBIAJCHHE KYJIbTYpOW AKTHBHOI'O HCIHOJB30BAHUS PA3IMUYHBIX MOMCKOBBIX CHCTEM, CAMOCTOSITEFHO BBIOMpATH
ONTHMATBHYIO0 (POopMy TIpeacTaBIeHUsS WHOOPMAIIMK U WLTIOCTPUPOBATH PEIIaeMbIC 3319l HECJIOKHBIMH CXEMaMHM, JUarpaMMaMHu, ApyTuMu (HopMaMu
rpaguKu U UX KOMOUHAIUSIMH,

YMEHHE HCIOJIb30BATh U aHAJIM3UPOBATh B Ipoliecce YU4eOHON U HMCCIeI0BaTeNbCKON AESITEIbHOCTH HH(POPMAIMIO O BIUSHUU MPOMBIIUIEHHOCTH,
CEJBCKOI0 X0351CTBAa U TPAHCIIOPTA HA COCTOSHUE OKPYKArOUIEH IPUPOIHONU CPEBI.

KoMMmyHHKaTHBHBbIE YHUBEpPCAJIbHbIE yUeOHbIe 1eiiCTBUS:

yMeHHsI 3a7aBaTh BOMPOCH (B XOJe Auaiora W (WJIM) AMCKYCCHUHU) MO CYIIECTBY OOCYXAaeMOW TeMbl, (HOpPMYIHpPOBATH CBOM MPEATIOKEHUS
OTHOCHUTEJILHO BBITIOJIHEHUS MPEJJIOKEHHOH 3a/1a4H;

YMEHUsSI MPEACTABIATh IOJYYEHHBIE PE3YNIbTaThl MO3HABATENILHOM MAESTENbHOCTH B YCTHBIX M IHUCBMEHHBIX TEKCTaX; JeJaTh MpPE3EHTALUIO
pPe3yIbTATOB BBIMOJIHEHUSI XUMHUYECKOTO dKCIIEpUMEHTa (71a00paTOPHOTO OIBITa, TA00OPATOPHON pabOTHI IO UCCIICAOBAHUIO CBOMCTB BEIIECTB, YU€OHOTO
IPOEKTA);

YMEHHsI y4eOHOro COTPYIHHUYECTBA CO CBEPCTHHKAMHU B COBMECTHOM ITO3HABAaTEIbHOM M HCCIIEOBATEIbCKON NEATENbHOCTH TPH peIIeHUU
BO3ZHUKAIOIIUX TPoOJIeM Ha OCHOBE y4y€Ta OOIIMX WHTEPECOB M COTJIACOBAHUS MO3UIMK (00CYXIeHUs, OOMEH MHEHUSMHU, «MO3TOBBIE IITYPMBI»,
KOOPIMHAIIMS COBMECTHBIX JCHCTBUH, OMpE/IEICHIE KPUTEPHUEB TI0 OIIEHKE KaueCTBa BHIMOJIHEHHON paOOThI U JPYTHE).

PerynsiTuBHble yHUBepPCAJIbHbIE YUeOHbIE 1eliCTBUA:

YMEHHUE CaMOCTOSITEIFHO ONPECISITh IENH ACITEIBbHOCTH, IJIAHUPOBATh, OCYIIECTBIATH, KOHTPOJIUPOBATh U IMPH HEOOXOIUMOCTH KOPPEKTUPOBATH
CBOIO JIeSATENBHOCTh, BBIOMpaTh HamOomee 3¢ (heKTUBHBIE CIIOCOOBI pElIeHUS Y4eOHBIX U TIO3HABATEIBHBIX 3a/1ad, CaMOCTOSITENIbHO COCTABIATH HIIU
KOPPEKTUPOBATh TMPEIOKEHHBIM aNTOPUTM JCHCTBUN TPU BBHITIOJHEHUW 3aJaHUN C YYETOM TOJYYCHHUS HOBBIX 3HAHMM 00 M3ydaeMbIX OOBEKTaxX —
BEILIECTBAX M PEAKLHUAX, OLIEHHBATh COOTBETCTBHE MOJYYEHHOI'O pE3ysbTaTa 3asBJICHHOM L€, YMEHUE HCIOJIb30BaTh U AHAJIU3UPOBATH KOHTEKCTHI,
npeJiaraeMble B YCIOBUU 3aJaHUM.



INPEJIMETHBIE PE3YJIBTATbBI

B cocraBe mpeaMeTHBIX pe3yabTaTOB MO OCBOSHHUIO 00s3aTEIBLHOTO COACPIKAHUS, YCTAaHOBJICHHOTO JaHHOU (emepanbHOM pabodeil mporpamMMmoi,
BBIJICJIAIOT: OCBOCHHBIE O0YYAIOIIMMUCS HAay4HbIE 3HAHMS, YMEHUS U CHOCOOBI NEHCTBUH, criennpuieckue Ui MPeIMETHON 00iacTu «XUMHUS», BHIBI
NESITEIbHOCTH 110 MOJYYEHHIO HOBOI'O 3HaHMS, €r0 UHTEPIIPETALMH, IPeoOpPa30BaHUIO U IPUMEHEHHIO B PA3JIMYHBIX YUEOHBIX U HOBBIX CUTYallUsX.

K xoHIy o0yuenus B 8 kJj1acce npeaMeTHbIC Pe3yIbTaThl Ha 0a30BOM YPOBHE JTOJDKHBI OTPAXKaTh CPOPMUPOBAHHOCTH Y O0YHAIOIIUXCS YMEHHIA:
pPacKpbIBaTh CMBICI OCHOBHBIX XMMHYECKUX IIOHATHI: aToM, MOJIEKYyJla, XMMHYECKHN DIIEMEHT, NPOCTOE BEILECTBO, CIOKHOE BEILECTBO, CMECH
(ogHOpOIHAs M HEOJHOPOJAHAs), BaJEHTHOCTb, OTHOCHUTEJbHAs aTOMHAas M MOJEKYJspHas Macca, KOJMYECTBO BELIECTBAa, MOJb, MOJSpHas Macca,
MaccoBasi JOJs XUMHUYECKOro 3JIEMEHTa B COEIMHEHMH, MOJIAPHBIA OOBEM, OKCHJ, KHMCJIOTa, OCHOBAHME, COJIb, 3JIEKTPOOTPULATEIBHOCTh, CTEHEHb
OKHCIICHHS, XUMUYECKast peakiys, Kiaccu(ukanus peakuii: peakliuu COSAMHEHH, PEaKIMH Pa3IoKEeHUs, peaKuy 3aMEUICHNs, PEaKIui 0OMEHa, 3K30-
U SHIOTEPMHUYECKUE PEaKIUH, TEeIJI0BOH 3 (eKT peakiuu, siApo aToma, 3JIEKTPOHHBIN ClI0H aroMa, aToMHas opOuTallb, pajuyc aTromMa, XMMHUYecKas
CBSI3b, NIOJISIPHAS U HEMOJISIPHAsl KOBAJIEHTHAsI CBSI3b, MOHHAS CBA3b, MOH, KATUOH, aHUOH, PACTBOP, MAacCOBas J10JI BELECTBA (MPOLIEHTHAs KOHIIEHTPAL[H)
B PAacTBODE;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XMMUUECKUX MOHATUN U PUMEHSATh 3TU MOHSTHS IIPH ONMCAHUM BELIECTB U UX IPEBPAILECHUI;

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

OIpPEEIATh BaJEHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COEAMHEHUSAX, CTEIIEHb OKUCIIEHUS 3JIEMEHTOB B OMHAPHBIX COECIUHEHMSX, IPUHAJJIEKHOCTD
BEILIECTB K ONpPeeNEHHOMY Kilaccy COelMHEHUH 1o (opMysiaM, BUA XMMUYECKOH CBSI3U (KOBAJIEHTHAsI U MIOHHAs) B HEOPraHUYECKUX COCAMHEHUSX;
packpbiBath cMbicn [lepuogndeckoro 3akona /. M. MenneneeBa: 1€eMOHCTPUPOBATH IIOHMMAHHUE MEPUOJAMYECKON 3aBUCUMOCTH CBOMCTB XMMHYECKUX
3JIEMEHTOB OT UX I0J0KeHus B [leproauueckoii cucteme, 3aKOHOB COXPaHEHHUS! MacChl BELIECTB, IOCTOSHCTBA COCTaBa, AaTOMHO-MOJIEKYJIIPHOTO YYEHHS,
3aKoHa ABOrajipo;

OIKCBIBATh U XapaKTepu3oBaTh Tabun4Hyto (opmy Ileproauueckoil cucTeMbl XMMHUYECKUX 3JIEMEHTOB: pa3jinyarh MOHATUS «IJIaBHas noarpymnmna (A-
rpynna)» u «nobounas noarpynna (b-rpymnmna)y», Mansie u 60JbIINE IEPUOIbI, COOTHOCUTH 0003HAaYEeHUsI, KOTOpble NMeroTcs B Tabnuue «llepuoauueckas
cucTeMa xumudeckux aieMeHToB [I. 1. MenzaeneeBa» ¢ 4MCIOBBIMU XapaKTEPUCTUKAMU CTPOCHHSI aTOMOB XMMHYECKHX DJIEMEHTOB (COCTaB U 3apsij A11pa,
oO11ee YUCIIo 3JIEKTPOHOB U PaCIpeIeIeHUE UX 110 3JIEKTPOHHBIM CIIOSIM);

KJIaccu(pUIUpPOBaTh XUMUYECKHE 3JIEMEHThI, HEOPraHMUECKUE BEIECTBA, XUMUUECKHE peakIiH (110 YUCIY U COCTaBY y4acTBYIOIIUX B PEAKLMU BEIIECTB,
1o TerioBoMy 3G deKTy);

XapakTepu3oBaTh (OMUCHIBATH) OOIIME XMMUYECKHE CBOMCTBA BEIIECTB PA3JIMYHBIX KJIACCOB, MOATBEP)KIas ONUCAHHWE HPUMEPaMHU MOJEKYISPHBIX
YPaBHEHUH COOTBETCTBYIOIIUX XUMHUUYECKUX PEAKIIH;

IIPOrHO3MPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT MX KAYECTBEHHOI'O COCTaBa, BO3MOXXHOCTHU NPOTEKAHMSI XUMUYECKUX NIPEBPAILCHUN B Pa3JINYHBIX
YCIIOBUSIX;

BBIYUCIISATH OTHOCHUTENIBHYIO MOJIEKYISPHYIO M MOJISIPHYIO MacChl BELIECTB, MAacCOBYIO JIOJI0 XHMHUYECKOTO 3JeMEHTa Mo (GopMyle COeIUHEHHMS,
MacCOBYIO JIOJIIO BELIECTBa B paCTBOPE, MPOBOIUTH PACUETHI 10 YPAaBHEHUIO XUMHUECKON peakiny;

OPUMEHATh OCHOBHBIE OIEPALUU MBICIUTENLHONW JESITEeIbHOCTH — aHaJU3 U CHHTE3, CpaBHEHME, 00OOIeHHe, CHUCTeMaTH3allHio, Kiaccu(uKaiuio,
BBISIBJICHUE NMPUYMHHO-CIICJICTBEHHBIX CBS3€M — JJIs1 M3Y4YEHMsI CBOMCTB BEIIECTB M XMMHMUYECKUX PEaKIMM, €CTeCTBEHHO-HAYYHbIE METO]Ibl TTO3HAHUS —
HaOJr0/IeHNe, U3MEPEHUE, MOJICTIUPOBAHUE, SKCIIEPUMEHT (peasibHbI M MBICTICHHBIH );

cleIoBaTh IMpaBWJIaM MOJIb30BAHUS XMMHMUYECKOH MOCynoil M 1a0opaTOpHBIM OOOPYJAOBAaHHMEM, a TakKe MpaBUiiaM OOpalleHHs C BEUIeCTBAMH B
COOTBETCTBUM C MHCTPYKIMSMU IO BBITOJHEHUIO JJAOOPATOPHBIX XUMHUYECKUX OIBITOB MO MOJIYYEHHUIO U COOMPAHUIO ra3000pa3HbIX BEIIeCTB (BOJOPOAa
U KHCJIOpOJa), MPUTOTOBJICHUIO PAaCTBOPOB C OMpENeIEHHOW MacCOBOM J0JIed pacTBOPEHHOIO BEUIECTBA, IMJIAHMPOBATh U IMPOBOJUTH XUMHYECKHE
HKCIIEPUMEHTHI [0 PACIIO3HABAHUIO PACTBOPOB LIEIOUEH U KUCIOT ¢ TOMOIIBIO HHIUKATOPOB (JTakMyc, peHon(pTanent, METUIOPAHK U APYTHe).



K xoniy o0ydenus B 9 kjiacce npeMeTHbIC Pe3yJIbTaThl Ha 0230BOM YPOBHE JIOJIKHBI OTPa)kaTh CYPOPMHUPOBAHHOCTh Y O0YJArOIIUXCS YMEHUI:
pPacKpbIBaTh CMBICJII OCHOBHBIX XHMHUYECKUX IOHATHUN: XMMHUYECKUH 3JIEMEHT, aTOM, MOJIEKYJla, MOH, KaTHOH, aHHOH, IIPOCTOE BEIIECTBO, CIOXKHOE
BEIIIECTBO, BAJIEHTHOCTH, 3JIEKTPOOTPUIATEIBHOCTD, CTEIICHb OKUCIICHHS, XUMUYECKas PEaKIHs, XUMUYeCcKas CBSA3b, TEIUIOBOU A(PPEKT peakiuu, MOJb,
MOJISIPHBIA 00BEM, PacTBOP, JIEKTPOJIUTHI, HEAJIEKTPOIUTHI, HIEKTPOIUTHYECKAsT JUCCOLMALUSA, PEAKLIMd HOHHOTO OOMEHa, KaTalnu3aTrop, XMMHUUYECKOe
paBHOBecue, oOpaTuMble M HEOOpaTUMBbIE pPEAKIHH, OKUCIUTEIbHO-BOCCTAHOBHUTEIBHBIE PEAKIMM, OKHUCIHUTENb, BOCCTAHOBUTENb, OKHUCICHUE H
BOCCTaHOBJIEHHE, AJUIOTPONHMsl, aM(pOTEPHOCTb, XMMHUYECKas CBs3b (KOBAJEHTHAs, MOHHAs, MeTaJUIM4YecKas), KpUCTalIM4yecKas peleérka, KOpposus
METaJUIOB, CILIaBbl, CKOPOCTh XMMUYECKON PEAKLMH, IIPENEIbHO aonycTumas Konuenrpauus [1/IK Bemecrsa;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XMMUYECKHUX MOHATUN U IPUMEHATD 3TU NOHATHS ITPH ONIMCAHUM BEILECTB U UX IPEBPAILCHUN;

UCTIOJIb30BAaTh XUMHUECKYIO CUMBOJIMKY ISl COCTaBJICHUS (POPMYJI BEIIECTB M YPAaBHECHHI XUMHUECKUX PEAKLIUH;

ONpEACIATh BAJICHTHOCTb U CTENEHb OKHUCICHUS XMMHUYECKHMX OJJIEMEHTOB B COEAMHEHHUSAX pa3IM4YHOIO COCTaBa, INPUHAIIEKHOCTb BEILECTB K
OTIpeNIeNIEHHOMY KJIacCy COeIMHEHHH 10 (GopMyiaM, BUA XUMUYECKON CBSI3M (KOBaJICHTHAs, HOHHAS, METAJUTMYECKAs) B HEOPraHUYECKUX COCAMHEHUSX,
3apsil MOHAa IO XMMHUYECKOH Qopmyiie, XapakTep cpelbl B BOJIHBIX pacTBOPAaX HEOPraHWYECKHX COEAMHEHWM, THI KPUCTAIMYECKOH peréTKu
KOHKPETHOI'O BEILIECTBA;

packpseiBath cMbIci [lepuoauueckoro 3akona J[. 1. MenaeneeBa u JeMOHCTPUPOBATh €r0 MOHUMAaHUE: OMKMCHIBATh U XapaKTEPU30BaATh TAOINYHYIO (GOPMY
[leproauueckoii cucTeMbl XMMUUYECKUX 3JIEMEHTOB: pa3jinyaTh NOHATUS «rJaBHas noAarpynmna (A-rpynmna)» u «nobdounas noarpynna (b-rpymnmna)», manbsie
U 00JbIINE NEPUOJIbl, COOTHOCUTh 00O3HAYEHUS, KOTOPbIE UMEIOTCS B MEPUOANYECKON TabJUIEe, C YMCIOBBIMU XapaKTEPUCTUKAMHU CTPOEHUS aTOMOB
XUMHYECKHX 3JEMEHTOB (COCTaB M 3apsja sapa, oOlIee YMCIIO SJIEKTPOHOB M PACHpEeACieHHE HMX I10 SJIEKTPOHHBIM CIIOSM), OOBSCHATH OOIIne
3aKOHOMEPHOCTH B U3MEHEHUH CBOMCTB 3JIEMEHTOB U UX COEIMHEHUN B IIPEJENIax MaJIbIX IEPUOJOB U IIABHBIX MOATPYII C YYETOM CTPOCHHUS UX aTOMOB;
KJIaCCU(UIIMPOBATh XMMHUUYECKHE FIEMEHTbI, HEOPraHUYECKHE BEIIECTBA, XUMHUUECKHE peaklUy (II0 YUCITY U COCTaBY YYaCTBYIOUIMX B PEAKIMH BEIIECTB,
0 TEIIOBOMY (P PEKTY, 0 U3MEHEHHUIO CTETIEHEH OKUCIIEHHS] XUMUYECKHX 3JIEMEHTOB);

XapaKTepu30BaTh (OMMCHIBATH) OOLIME U clenn(UUECKue XUMUYECKHE CBOMCTBA MPOCTBIX M CIOKHBIX BEIIECTB, MOATBEPXK/Aas ONKUCAHUE NPUMEPaMHU
MOJIEKYJIAPHBIX U HOHHBIX YPaBHEHUHN COOTBETCTBYIOIIMX XUMUYECKUX PEAKLIUN;

COCTaBJISITh YPaBHEHUS DJIEKTPOJUTHUECKON AMCCOLUAIMM KUCIIOT, 1EI04Ye U coJiel, MONHbIE U COKpAIIEHHbIE YPAaBHEHUs peakluii HOHHOTO oOMeHa,
YpaBHEHUS pEaKLUii, MOATBEPKIAIOIINUX CYLIECTBOBAHUE T'€HETUYECKON CBS3U MEXKY BEIECTBAMU PA3JIMYHBIX KIACCOB;

PacKpbIBaTh CYIIHOCTh OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIUN IOCPEACTBOM COCTABIEHUS 3JIEKTPOHHOTO OajaHca STUX peaKIuil;

IIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCHUMOCTH OT UX CTPOEHHUSI, BO3MOKHOCTHU ITPOTEKAHUSA XUMUYECKUX IIPEBPALLEHUN B PA3]IMYHBIX YCIOBUIX;
BBIUNCIISTH OTHOCUTEIIbHYIO MOJIEKYJSIPHYIO M MOJIIPHYIO MaccChl BEIIECTB, MAacCCOBYIO JIOJII0 XHMHUYECKOTO 3JIeMEHTa Mo (opmyne COequHEHHs,
MacCOBYIO JIOJIO BEIIECTBA B PACTBOPE, IPOBOAUTE PACUETHI 10 YPABHEHUIO XUMHUUECKOU PEaKIINH;

coOirofaTh MpaBUJia TOJIB30BAHMS XMMHMUYECKOM MMOCyAoW M J1abopaTOpHBIM OOOpyIOBaHUEM, a TakKe IMpaBuia oOpallleHHs C BeUleCTBAaMH B
COOTBETCTBUH C UHCTPYKIMSIMU IO BHITIOJIHEHUIO JJAOOPATOPHBIX XUMHUECKUX OMBITOB MO MOJYYSHHUIO U COOMPAHUIO Ta3000pa3HbIX BEIIECTB (aMMHUaKa U
YTJIEKHUCIIOTO Ta3a);

OPOBOJUTH PEAKIMH, MOATBEP)KIAIOIINE KAYeCTBEHHBIH COCTAaB Pa3IMYHBIX BEIIECTB: PACIO3HABATH OINBITHBIM IMyTEM XJIOPHI-, OPOMUI-, MOAMI-,
KapOoHaT-, pocdar-, cuIuKar-, cyabhar-, THIPOKCUI-UOHbI, KATHOHBI AMMOHUS U MOHBI U3YYEHHBIX METAJJIOB, IPUCYTCTBYIOLIUE B BOAHBIX pacTBOpax
HEOPraHUYECKUX BEILECTB;

NPUMEHSTh OCHOBHBIE OINEPAlMH MBICIUTENbHON EATEeIbHOCTH — aHAJU3 U CHUHTE3, CpaBHEHHE, 0000IIeHNe, CUCTEMAaTHU3alluI0, BBISIBJICHHE MPUYUHHO-
CJICZICTBEHHBIX CBSI3€H — JUIsl U3yUECHHUsI CBOMCTB BELIECTB U XUMHUECKUX PEAKIMN, ECTECTBEHHO-HAYYHbIE METO/IbI TO3HAHMS — HAOJIOCHNE, U3MEPEHHE,
MOJIEIINPOBAHKE, IKCIIEPUMEHT (PEeaIbHbIN 1 MBICJIEHHBIH).



e TEMATHUYECKOE IINIAHUPOBAHUE

« 8KIJIIACC
No HaumeHnoBanue pa3aenoB v TeéM IpOrpaMMBbI KonnuecTBo yacos ‘ DnexTpoHHbIe (1IUPPOBLIE)
n/n Beero|| Kourposnsusie | Ilpaktuueckue 06pazoBaTeNbHEIE PECypChI
paboThI paboThl
|Pa3ne.11 1. IlepBoHavyajibHbIe XUMHYECKHE IIOHATHS |
1.1 |[Xumus — BakHast 00J1aCTh €CTECTBO3HAHMS M MIPAKTUIECKOM 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 o pas3zeiy 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 HEOPTAaHUICCKUX COCTUHCHHIMA 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. Menneneea. CtpoeHne aToma https://m.edsoo.ru/7f41837c]]

3.2 || Xumuueckas cBs3b. OKHCIUTEIbHO-BOCCTAHOBUTEIHHBIC 8 1 [[BubmuoTeka [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]]

|OBLIEE 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
peaKIMy B pPacTBOpax 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 ||O0mas xapakTepuCTUKa XMMUYECKHX 3JIEMEHTOB VA- 7 1 [[bubmnoreka LIOK
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 |[BakHelne METaUTbl M UX COSAUHEHUS 16 1 2 [[BubmuoTeka [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
|Pe3epBH06 BpeEMs H 3 H H H[[BI/I6HI/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 | |Inttps://m.eds00.ru/7f41a636]]
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 68 4 7
Draggable item 1545945488 was dropped over
droppable area 1545945476

INOYPOYHOE IIVIAHUPOBAHHUE

8 KJIACC
Ne Tema ypoxka KonnuecTBo yacos | [Hara DJEeKTPOHHBIE U(PPOBBIE
n/m Beero| Kontpombhere || [paxtiueckue | U3Y4eHHs o0pa3oBaTeIbHBIE PECYPChHI
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
nabopaToOpuK U MPUEMBI 0OpaIlEHHs ¢ Tab0opaTOPHBIM 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 2IeMeHTh. 3HaKU (CUMBOJIBI) XUMUYEeCKUX|| 1 [[bubmuoTexa [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
dbopmysia. 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 |[[®Pu3nuecKkue 1 XUMHUYECKUE ABJICHUS. XUMHUUYECKAs 1 [[bubmuoTeka [IOK
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 |[[Kmaccudukarwsi XAMUYIECKUX PEAKIUi (COSTMHEHUS, 1 [[BubnuoTexa [JOK
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 |[[Du3zmueckue U XMMHUYECKHE CBOMCTBA KHCIOPO/Ia 1 [[bubmuoTexa [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[[TonJmBo (HedTh, yroib U MeTaH). 3arps3HEHUE 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 [[bubmmoTexa [TOK
[TpumMenenue Bogopoal] https://m.edsoo.ru/ff0d4dd0]]
29 |[[TIonaTHE 0 KMCITOTaX U COJISX]] 1 [[bubmuoteka [IOK
https://m.edsoo.ru/ff0d50d2]]
30 |(|[[CriocoOsI monydeHus BOAOPoaa B 1abopaTopui|| 1 [[bubmuoTeka [IOK
https://m.edsoo.ru/ff0d4dd0]]
31 |[[TIpakTrueckas padota Ne 4 o teme «llonydenue u 1 1 [[bubnuoreka [IOK
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 ||[[BerancneHust 00bEMa, KOJTMUYESCTBA BEIIECTBA T'a3a 10 1 [[BubmuoTexa [JOK
€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 [[bubmmoTeka [TOK
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‘IBHaﬂ pabota Ne2 o Teme «Kuciopo. H 1 H 1 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
| HBonopoz[. 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 [[BubnuoTexa [JOK
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 |[[I'eneTnyeckas CBsA3b MEXIY KjaccaMi HEOpraHndyeckux | 1 [[bubmnoreka LIOK
COeTMHEHHH ] | https://m.edso0.ru/00ad9a50]]
49 |[[O600mIeHrE U CUCTEMATU3AIMS 3HAHUH | | 1 [[BubmmoTteka IIOK
https://m.edsoo.ru/00ad9ch2]]
50 |[[KonTponbHas padoTa Ne3 o reme "OCHOBHBIE KIIacChl 1 1 [[bubamnoreka [IOK
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]]
Menneneenal]|
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 mosipHasi XUMUYecKasl CBS3b| | 1 [[BubmuoTexa [JOK
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 |[[OxucauTenu u BOCCTAaHOBUTEH || 1 [[BuGmmoTteka 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
3HaHUM] | https://m.edsoo.ru/00ad9ch?2]]
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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
xuMudeckux 3aementoB JI. . Menzaeneea]] 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 XUMHUYECKOM CBSI3M M THITHl KPUCTATUTMUECKUX 1 [[BubmuoTexa [JOK
pemeToK ]| 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 XMMHYECKOM paBHOBecHU. DakTOpHI, 1 [[bubaunoreka [IOK
BJIHMSIFOIIAE Ha CKOPOCTh XUMHUYECKOHN PeaKivu 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 cucTreMaTu3anus 3HaHui || 1 [[bubmuoteka [IOK
https://m.edsoo.ru/00addd12]]
16 ||[[TIpakTrueckas padora Ne 1. «Pemenne 1 1 [[bubnuoreka [IOK
HKCIEPUMEHTAIBHBIX 3a1a4»]] https://m.edsoo.ru/00addbfa]]
17 |[[[KonTposbHas paboTa Ne2 1o teme «DJIEeKTpOIUTHYECKAs 1 1 [[bubnuoreka [IOK
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 KMCIO0Ta, XMMUYECKHE CBOWCTRA,|| 1 [[bubanoreka [IOK
MOJTy4YeHUE, IPUMEHEHHE] | https://m.edsoo.ru/00ade104]]
20 |[[IIpaktuueckas padota Ne 2 o reme «Ilomyuenue constoit|| 1 1 [[bubmnoreka LIOK
KHCJIOTBI, M3y4YeHUE €€ CBOMCTBY]] https://m.edsoo.ru/00ade348]]
21 |[[Berunricienus o ypaBHeHUSIM XMMUYECKUX 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 |[[AnnoTtponHbie MoguduKau cepbl. HaxoxaeHue cepsl 1 1 [[bubamnoreka [IOK
e€ coeTMHEeHNH B MPUpo ie. XUMUYECKHUE CBOMCTBA Cephi] | https://m.edsoo.ru/00ade64a]]
24 |[[CepoBonopo, cTpoeHue, pu3nuecKkue U XUMUYecKHue 1 [[bubnunoreka [IOK
cBoicTBa]| 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

MIPOMBIIIJIEHHOT'O CII0C00a MOIYy4EeHUsI CEPHON KUCITOTHI.

https://m.edsoo.ru/00adec8a]]
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Ne Tema ypoka KonunuecTBo vacoB ’ [ara DneKTpoHHbIE HU(POBBIE
n/n Beero| Koutpomshbie || paxrnueckue || H3Y4eHHS o0pazoBaTeNbHBIE PECYPChI
paboThl paboThI

XUMHUECKOE 3arpsi3HEHUE OKPYKAIOIICH Cpe/Ibl
COCIMHEHUSIMU CEepPhI| |

27 ||[[Beramcnenue MaccoBOM J10JIM BBIXOAA MPoayKTa peakimu]](| 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]]
cBoOCTBA] |

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
MHUHEPATBHBIX YI0OpeHHid. XUMHUECKOe 3arps3HeHNe 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 ||[[Okcuap! yrieponaa, uX GU3NYSCKUE M XUMUICCKHE 1 [[BubmuoTexa [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
yriekucioro raza. KauectBeHHas peakiuus Ha kKapOoHat- https://m.edsoo.ru/00ae027¢]]
noH"]]

|39 H[[HepBOHaqanLHHe TIOHATHS 00 OPTAaHMYECKUX BEIIEeCTBaX H 1 H H H H[[BI/I6J‘II/IOTeKa 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 |[[KontponbsHas pabota Ne3 no teme «Baxkneiinime 1 1 [[bubmuoteka [IOK
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 |[[[Obume crocoOsI monydeHus MeTanaoB. CriiaBhl. 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.edso0.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]]



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

No Tema ypoka KonnuectBo yacoB ’ Hara DIEeKTPOHHBIE UPPOBHIC
n/n Beero| Koutpomshbie || paxrnueckue || H3Y4eHHS o0pazoBaTeNbHBIE PECYPChI
paboThl paboThI
53 ||[[IIpakTrueckas pabota Ne 6 mo Teme "KECTKOCTH BOABI U 1 1 [[BubmuoTexa [JOK
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 |[[2Kene30]] 1 [[bubmuoteka [IOK
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 XHMHUYSCKUAX peakimid, ecym || 1 [[BubmuoTexa [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»Karolien cpeabl]] 1 [[bubamnoreka [IOK
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
3HaHUi] | 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 BOCITUTAHUS

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. Pactopsl. [Tonsitne 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 Jucconuanus. XUMHYECKHE PeaKIMK B pacTBOpax

OO01mas xapakTepucTHKa XUMUYIECKHUX dyieMeHTOB VIIA-rpymnmbl.
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

OO01me CBOMCTBA METAJLIOB

VYcTaHOBIIEHUE T0BEPUTEIBHBIX OTHOLLIEHUIH MEK/Y YUUTEIEM U €ro
Y4EHHKaMH, CIIOCOOCTBYIOLINX TO3UTUBHOMY BOCIIPUSATHIO YYAIIUMUCS
TpeOOBaHUH U IPOCHO yUUTEIs, TPUBICUCHUIO MX BHUMAHUS K 00CYKIaeMOi
Ha ypoke UH(opMaIum, akTUBU3AL[MK UX TO3HABATEIILHOM e TEIbHOCTH;
1o0y>KJIeHUE IIKOJIbHUKOB COOJII0/IaTh HA YPOKE OOLIEPUHSTHIE HOPMBI
MOBEJCHMS, IPaBUIIa OOIIEHUS CO CTapIIMMHU (YUUTEISIMU) U CBEPCTHUKAMU
(LLIKOIBHUKAMU ), IPUHIMITBI Y4eOHOM TUCIUIUIMHBI U CaMOOPTaHU3alluH;
IIPUBJICYEHNE BHUMAHUS IIKOJIBHUKOB K IEHHOCTHOMY aCIEKTY U3y4aeMbIX
Ha ypoKax sIBJIEHHUI, opraHu3anus ux paboThl ¢ MOIy4aeMol Ha YpoKe
COLIMAJIbHO 3HAYMMOM MH(pOpMaIel — MHULIMMPOBAHUE €€ 00CYXKICHUS,
BBICKA3bIBAaHUS yUAIIMMUCS CBOETO MHEHHS 10 €€ MTOBOJY, BEIPAOOTKH CBOETO
K HEl OTHOILEHHUS; MCIOJIb30BAaHUE BOCIIUTATEIBHBIX BO3MOKHOCTEN
coJiep’KaHusl yueOHOro MpeiMeTa yepe3 AEMOHCTPALIMIO IETSIM IPUMEPOB
OTBETCTBEHHOT0, I'PAKJTAHCKOT'O IOBEJICHUS, IPOSIBIICHHSI YeTOBEKOIIOOUS 1
JI0OpPOCEPIEYHOCTH, Yepe3 MOA00P COOTBETCTBYIOIIUX TEKCTOB JJISI YTEHUS,
3aj1a4 A7 pelieHusi, IPOOJIEMHBIX CUTYallUi A1l 00CYKIEHH B KJIacce;
MPUMEHEHHE HA YPOKE HHTEPAKTUBHBIX (OPM pabOThI yHaIUXCS:
MHTEJJIEKTYaJIbHBIX UTP, CTUMYJIUPYIOIIUX [T03HABATEIbHYI0 MOTHBAIIHIO
IIKOJIbHUKOB; TUJIAKTHUECKOT 0 T€AaTpa, I/1€ MOJIyYEHHbIE Ha YPOKE 3HAHUS
OOBITPBIBAIOTCS B T€ATPAJIbHBIX TOCTAHOBKAX; AUCKYCCHH, KOTOPHIE al0T
y4aIIuMCsi BO3MOXXHOCTb ITPUOOPECTH OIBIT BEACHUS KOHCTPYKTHBHOTO
JMasiora rpynmnoBoi paboThl WK paboTHI B Mapax, KOTOPhIE yyaT
MIKOJIbHUKOB KOMaHIHON paboTe U B3aUMOJICHCTBUIO C IPYTUMH JI€THMH;
BKJIFOUEHHUE B YPOK UTPOBBIX MPOLEAYP, KOTOPbIE IOMOTAOT MOAEPKATh



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 CAMOCTOSTEIBHOTO 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-HPaBCTBEHHOTO NTOTEHIIMAJIA INYHOCTH,
(dbopMupyeT colnanbHO-3HAYMMbIE 3HAHUS U OIBIT JESATEIHOTO BBIPAXKEHUS
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,
TEMAaTUYECKHE IIEPEMEHBI, UTPbI, COPEBHOBAHNS, KOHKYPCBI, MACTEP-KJIACCHl U
T.J1.) JUIg 00y4aroImuXxcs ¢ IeNbI0 Pa3BUTUS TO3HABATEIbHONU 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
TUIAKATOB U PUCYHKOB, SKCKYPCHUH U JIp.); CHEIHAIBHO pa3pabOTaHHbIE




3aHATHUS - YPOKH, 3aHATHUSI-3KCKYPCUH, KOTOPBIE, PACIIUPSIOT
00pa3oBaTebHOE MTPOCTPAHCTBO MPEAMETA, BOCITUTHIBAIOT JIFOOOBH K
MIPEKPACHOMY, K IPUPOJIC, K POJHOMY Kpar0; MHTEPAKTUBHBINA (hopmat
3aHATUHN B My3ee, KOTOPBII ClIOCOOCTBYET 3(PPEKTUBHOMY 3aKPEIICHUIO TEM
ypOKa; MpUBJICUCHUE BHUMAHUS TKOJILHUKOB K IICHHOCTHOMY aCIEKTYy
M3y4aeMbIX Ha YPOKaxX ABJICHUN Yepe3 CO3JaHUE CICIUATbHBIX TEMAaTUUECKUX
MIPOEKTOB, C HCIIOJIb30BAHUEM MATEPUAJIOB MYy3€s, OpraHU3aIUs padOTHI C
MOJTy4aeMOM Ha YPOKE COIMAIBHO 3HAUMMOMN nHpopMaruen —
WHUIIUUPOBAHUE €€ 00CYKICHNUsI, BEICKA3bIBAHHS YIAIIUMHUCS CBOCTO MHECHHUS
IO €€ MOBOTy, BHIPAOOTKH CBOETO K Hel oTHOIIeHUs; ucnoiab3oBanue MKT u
JIMCTAHLIMOHHBIX 00pa30BaTEIbHBIX TEXHOJIOTUN O0yUeHHUS,
o0ecreynBaroINX COBPEMEHHbIE aKTUBHOCTH 00YYaromuxcsl (MIKOIbHBIN
BUPTYaJIbHBIN My3el, yaeOHbIe 3aHTHs Ha u1atdhopmax Yuu.py, Skmacc,
Nudoypok, mporpaMMbI-TpeHa)Kepbl, TECThI, 324EThI B 2JIEKTPOHHBIX
MPUIOKEHUAX, MYJTbTUMEIUUHBIC TPE3CHTALIUN, HAYYHO-TIOMYJISPHBIC
nepenauu, GuUIbMbl, 00y4darolue CAiThl, YyPOKU OHJIAHH, BUACOJIEKIIIH,
onnaitakoHpepenmn. [lkona Brmrouniack B npoekt «L{udpoas
oOpasoBaTtelibHas Cpe/iay); UCIOIb30BaHUE BOCITUTATEIILHBIX BO3MOKHOCTEH
COJIepKaHusl y4eOHOT0 MpeIMeTa Yepe3 JEMOHCTPALIUIO JIETSIM IPUMEPOB
OTBETCTBEHHOT'O, TPAKJAHCKOTO MOBEICHUS, IPOSIBICHUS YEIOBEKOIIOOUS 1
JI0OpPOCEPIEYHOCTH, TTEPEBOJ] COJIEPKAHUS C YPOBHS 3HAHUI HA YPOBEHB
JUYHOCTHBIX CMBICIIOB, BOCTIPUSITUE IIEGHHOCTEH uepe3 moadop
COOTBETCTBYIOIINX TEKCTOB JJIsi YTCHUS, 3a]1a4 JIJIsl PEIICHHUS], IPOOJIEMHBIX
CUTyalui s o0CyKJIeHUS B KJacce, aHaIK3 MOCTYIMKOB JIIOICH, UCTOPUi
cyne0, KOMMEHTApUHU K MPOUCXOISAIIUM B MUPE COOBITHSIM, TTPOBE/ICHHE
YPoKOB My>kecTBa; IPUMEHEHNE Ha YPOKE HHTEPAKTUBHBIX ()OPM pabOThHI
YYAIIUXCS: UHTEIUVICKTYAIbHBIX UTP, CTUMYJIUPYIOIINX TO3HABATEIIBHYIO
MOTHBAIIHIO MKOJIHHUKOB (Urpa «Uto? I'ne? Korna?y, OpeitH-puHT, KBECTHI,
UTPA-TIPOBOKAIINS, UTPA-IKCTIEPUMEHT, UTPa-IeMOHCTpAIls, UTpa-
COCTSI3aHHE); TUCKYCCU, KOTOPBIE JAIOT y4alUMCs BO3MOKHOCTh
MPUOOPECTH OTBIT BEJIEHNS KOHCTPYKTUBHOTO JTMajora B atmochepe
MHTEJUIEKTYaJIbHBIX, HPABCTBEHHBIX U ACTETUUYECKUX MEPEKUBAHUM,
CTOJIKHOBEHUH Pa3IUYHBIX B3TJISA0B U MHCHHH, IOMCKA HCTHHBI U
BO3MOJXKHBIX MTyTEH pPelIeHus 3aJauy WIH MPOOIEeMbl, TBOPUECTBA YUUTEINS U
YYAIIUXCST; TPYIIIOBOM paOOThI WM PabOTHI B MTapax, C MeJIbI0 00yUIeHUsI
KOMaHAHON padoTe U B3aUMOJCUCTBUIO C IPYTUMHU JEThMH, TOCTAHOBKH
o01mel ey, I JOCTHXKEHUSI KOTOPOU Ka)IbIi JOJIKEH BHECTH
VHIMBUYAJIbHBINA BKIIAJI, pacpeAe]ICHUIO poJiei, pediekcue 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,
pedekcun U caMOOLIEHKH, MIIAHUPOBAHUS I€ATEIILHOCTH, BUICHHS
MIPaBUJIBHOTO BEKTOpa JJIs JaJIbHEHIIIETr0 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 y4aCTHHUKaMHU 00pa3oBaTebHOTO Mpoliecca, MPUHLHUIBI y4eOHOM
JUCLUIUIMHBI U CAMOOPraHU3allui 4epe3 3HAKOMCTBO U B IOCIIELYIOIIEM
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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