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IHOACHUTEJIBHAA 3AIIUCKA

IIporpamma o XMMHH Ha YpOBHE OCHOBHOI'O 001Iero 0Opa3oBaHus COCTaBIE€HA HA OCHOBE TPEOOBaHM K pe3ysibTaTaM OCBOSHHSI OCHOBHOM
00pa3oBaTeNpHON POrpaMMbl OCHOBHOTO 001Iero oopazosanus, npeactaBieHHbXx B @T'OC OO0, a Takxke Ha ocHOBe (penepabHOI paboueit
IIpOrpaMMbl BOCIIMTAHUS U C y4ETOM KOHULEMIMHU MpenojaBaHus yueOHoro npeamera « XUMus» B 00pa30BaTeNIbHBIX OpraHu3anusx Poccuiickoit
denepanuu.

IIporpamma 1o XxuMuu Aa€T NpeACTaBICHUE O LEAX, OOLe cTpareruu oOydeHusi, BOCHUTAHUSA U Pa3BUTHs OO0YYarOLIUXCS CPENCTBAMU
y4eOHOTO TMpenMeTa, YCTAaHABIMBAeT 00s3aTelbHOE IPEIMETHOE COACp)KaHUE, MPEeIyCMaTPUBACT paclpelesieHue €ero Mo Kiaccam u
CTPYKTYpUpPOBaHHUE IO pa3jiesiaM U TeMaM HPOrpaMMBbl MO0 XUMHH, OIPEIEISeT KOJINYECTBEHHbIE U KAUYECTBEHHbIE XapaKTEPUCTUKHU COJIEPHKAHUS,
PEKOMEHIYEMYIO TIOCIIEA0BATENBHOCTD U3YUEHHSI XUMHUH C YUETOM MEXIIPEAMETHBIX U BHYTPUIIPEIMETHBIX CBsI3€H, JJOTMKU y4eOHOro mpolecca,
BO3PACTHBIX OCOOECHHOCTEH O00ydaroUMXcs, OMNpeaessieT BO3MOXKHOCTH IpeaMeTa i peanu3aluuu TpeOOBaHUM K pe3yiabTaTaM OCBOCHUS
OCHOBHOH 00pa30BaTeNIbHON MPOTrPaMMBbl HA YPOBHE OCHOBHOTO 00IIET0 00pa3oBaHMsI, a TaK)Ke TPeOOBAHUH K pe3ylbTaTaM OOY4YeHHUS! XMMHH Ha
YPOBHE IleNieil M3ydeHHUs NpeiMeTa U OCHOBHBIX BHJIOB Y4eOHO-TIO3HABATEJIbHOW JEATEIIBHOCTH OO0Y4YaroUlerocs IO OCBOCHHUIO Y4eOHOro
COJIepKaHusl.

3HaHUEe XUMMHU CIIY’)KUT OCHOBOH JUIsl (pOpMHUPOBaHUS MHUPOBO33pEHMs OOy4aroIIerocsi, ero MpeJCTaBICeHUH O MaTepUaIbHOM E€IMHCTBE
MHpa, BAXKHYIO pOJIb UIpatoT (pOopMHUpyeMble XUMUEN MPENCTaBICHHS O B3aUMOIPEBPAIICHUAX YHEPIUH U 00 SBOJIIOLIMM BELIECTB B IPUPOJIE, O
NOyTAX pPEUIeHUs IJI00aJbHBIX NpoOJIeM YCTOHYMBOIO pa3BUTHsI YEJIOBEUECTBA — CHIPEBOM, SHEPreTMUYECKOW, IMUIIEBOM M 3KOJIOTHYECKOM
0€30MacHOCTH, TPOOIIEM 3/IPaBOOXPAHEHUS.

N3yuenune xumuu:

CIOCOOCTBYET pealin3allid BO3MOXKHOCTEM Ui caMOpa3BUTUS U (OPMUPOBAHMS KYJIbTYPbl JUYHOCTH, €€ o0ued U (yHKIHMOHATBHOU
IPaMOTHOCTH;

BHOCUT BKJIaJ] B ()OPMHUPOBAHHME MBILIUIEHHUS M TBOPYECKUX CIOCOOHOCTEH O0OYYaroIIMXCsl, HAaBBIKOB WX CaMOCTOSITENbHOM YydeOHOM
NeSTeIbHOCTH, SKCIIEPUMEHTAIBHBIX M UCCIEI0BATEIbCKUX YMEHHMH, HEOOXOAMMBIX KaK B MOBCEAHEBHOM >KM3HU, TaK M B MPO(deCcCHOHAIbHON
NeSITENIbHOCTH;

3HaKOMHT CO CHEIU(PUKON HAyYHOIO MBIIUIEHUS, 3aKJIa/IbIBA€T OCHOBBI 1IEJIOCTHOTO B3IJIS1a HA €JUHCTBO MPUPOJIBI U YEJIOBEKa, SIBISETCS
OTBETCTBEHHBIM 3TalloM B (POPMHUPOBAHUU €CTECTBEHHO--HAyYHOU IPaMOTHOCTH 00yUaIoLUXCs;

Croco0CcTBYET (POPMUPOBAHHUIO LIEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO--HAYYHBIM 3HAHUSAM, K IPUPO/IE, K UETIOBEKY, BHOCUT CBOM BKJIaJ B
HKOJIOTHYECKOE 00pa3oBaHue 00YJaIOLIHXCS.

JlanHble HampaBieHUs B OOyYEeHHMM XUMHUHU OOECHeuMBaIOTCS CleUu(UKON colep)kKaHus ydyeOHOro IpeIMeTa, KOTOPbIH SBIseTCs
Me/1IarOrMYecKy aJalTHPOBAHHBIM OTpakeHHeM 0a30BOM HaAyKU XMMHUU Ha OIPEeIEHHOM JTare e€ pa3BUTHUS.

Kypc xumuu Ha ypoBHE OCHOBHOIO OOIEro oOpa3oBaHHsS OPHEHTHPOBAH HA OCBOEHHE OOYYAIOIIMMHUCS CHCTEMBI MEepBOHAYAIbHBIX
MOHATUI XUMHH, OCHOB HEOPTaHUYECKOM XMMHUU ¥ HEKOTOPBIX OTJENIBHBIX 3HAYMMBIX OHATUI OpraHnYecKoi XUMHUH.



CrpykTypa coiepkaHusi NporpaMMmbl [0 XHMHUHM C(HOPMHpPOBaHA Ha OCHOBE CHCTEMHOro mnoaxojna kK e€ wusydeHuro. CopeprkaHue
CKJIaJIbIBACTCS U3 CHUCTEMBI MOHATHUI O XMMHYECKOM DJIEMEHTE M BEIIECTBE M CHCTEMBI NOHATHH O XMMHYECKOH peakiuu. O0e 3TH CHCTEMBI
CTPYKTYPHO OpraHU30BaHbI 10 NIPUHIIUILY IIOCIEN0BATENBHOIO PA3BUTHUS 3HAHUI HA OCHOBE TEOPETUUECKUX IIPEICTABICHUN PA3HOTO YPOBHS:

— aTOMHO--MOJIEKYJISIPHOTO YYEHHsI KaK OCHOBBI BCETO €CTECTBO3HAHMUS;

— Ilepnonnueckoro 3axkona /. 1. MenzaeneeBa kak OCHOBHOT'O 3aKOHA XMMHH;

— YUYEHMsI O CTPOEHUH aTOMa U XUMHUYECKOH CBSI3U;

— MPE/ICTaBJICHUH 00 JIEKTPOIIUTUYECKOM JUCCOLMALMK BELIECTB B PaCTBOPAXx.

Teopernueckue 3HaHUS PACCMATPUBAIOTCSI HA OCHOBE AYMITMPUYECKHU TOITYYESHHBIX M OCMBICICHHBIX ()aKTOB, Pa3BUBAIOTCS MOCIIEIOBATEIHHO
OT OJIHOTO YPOBHS K JPYrOMY, BBINOJHSAS (YHKUUU OOBSICHEHUS M HPOTHO3UPOBAHUS CBOMCTB, CTPOCHMS M BO3MOXKHOCTEH IMPAKTUYECKOIO
IIPUMEHEHHUS U TIOJyYEHHUS U3y4aeMbIX BEIIECTB.

OcBoeHMe nporpaMMsbl [0 XUMHH CIIOCOOCTBYET (DOPMUPOBAHUIO MPEICTABICHUS O XUMUUYECKON COCTaBIIAIONICH HAyYHOW KapTHHBI MHpa B
JIOTUKE €€ CUCTEMHOM MPHUPOAbI, IEHHOCTHOTO OTHOUIEHHS] K HAYYHOMY 3HAHMIO U METOJlaM IO3HaHUA B Hayke. V3yueHne XUMHUU NPOUCXOIHUT C
IIPUBJICUEHUEM 3HaHUH U3 paHee U3yUeHHBIX YUeOHBIX MpeIMeToB: «OKpyKaromuil Mup», «brnonorus. 5—7 knaceel» U «Pu3uka. 7 Kiacey.

[Ipy M3ydeHMM XUMHM MPOUCXOJUT (POPMHpPOBAHHE 3HAHUW OCHOB XMMHYECKOM HAyKH Kak OOJacTH COBPEMEHHOTO €CTECTBO3HAHMS,
IIPAKTUYECKON JIeATENbHOCTH 4YeJloOBeKa M KaK OJHOT0 U3 KOMIIOHEHTOB MHUPOBOH KyJlbTypbl. 3ajaya ydeOHOro IpeaMeTa COCTOUT B
(OpMHUPOBAHNUY CHCTEMBI XUMHUYECKUX 3HAHUN — BOKHEUIINX (haKTOB, HOHSATHH, 3aKOHOB U TEOPETHUECKUX MOJIOKEHUHN, TIOCTYITHBIX 0000IIECHHIA
MHUPOBO33PEHUYECKOI0 XapaKTepa, si3blka HayKH, B IPUOOIIEHUN K HAYyYHBIM METOJaM IO3HAHUS IPU W3YYEHHUH BEIECTB M XUMUYECKUX PeaKIuil,
B (OpMHUpPOBaHMM W Pa3BUTHM I[103HABATEJIbHBIX YMEHMM W HMX NPUMEHEHUU B Y4eOHO-TIO3HABaTEIbHOM M y4yeOHO-UCCIIEN0BATEIbCKOMN
JesTeIbHOCTH, OCBOCHHUH MPaBUII O€30M1aCHOI0 0OpaIlleHHs C BEIECTBAMU B IOBCEIHEBHON KU3HH.

[Ipu u3yyeHnr XUMHUHU Ha YPOBHE OCHOBHOTO 00111ero 00pa3oBaHMs Ba)KHOE 3HAUEHNE IPUOOpENH TakUe LEeNH, KaK:

— (popMHpOBaHUE MHTEIUIEKTYaJIbHO PAa3BUTOM JMYHOCTH, TOTOBON K CaMOOOpPa30BaHMIO, COTPYAHUYECTBY, CAMOCTOSATEIILHOMY MPUHSITHIO
pelieHnit, cnocoOHOM alanTUPOBATHCS K OBICTPO MEHSIIOIIMMCS YCIIOBUSAM KU3HU;

— HaIpaBJICHHOCTh OOyuYeHHMs Ha CHCTEMaTH4ecKoe MpHOOIeHHe OOydYaroIIMXCsl K CaMOCTOATENbHOHN I03HABaTEIbHON JEesATETbHOCTH,
Hay4YHBbIM METO/1aM MO3HaHU, POPMHUPYIOIIMM MOTHBAIUIO U Pa3BUTHE CIOCOOHOCTEH K XUMHH;

— obecrieyeHne YCIOBUHM, CIIOCOOCTBYIOIIMX MPHOOPETEHHI0 OOY4YalOIIMMUCS OIbITa PAa3HOOOPAa3HOM NeATeNbHOCTH, IO3HAaHUA U
CaMOIIO3HAHUs, KJIFOUYEBbIX HABBIKOB (KIIOYEBBIX KOMITETEHIMH ), UMEIOLIMX YHUBEPCAIbHOE 3HAUEHHE JUISl Pa3IMUHbIX BUJIOB JIEATEIbHOCTH;

— (hopmupoBanue o011el PYHKIIMOHATBHON U €CTECTBEHHO-HAYYHON I'PaMOTHOCTH, B TOM YHCJI€ YMEHHUI OOBSCHATH U OLICHUBATh SIBJICHUS
OKpY>KaloIIero MUpa, UCIIOJIb3Ysl 3HAHUS U OIIBIT, MOJTY4YEeHHBIE IPU U3YYECHUHM XMUMHH, IPUMEHATh UX MPU PELIeHUH NpoOjeM B MOBCETHEBHOMN
KHU3HU U TPYJOBOU J€SATENbHOCTH;

— (¢opmupoBaHue y OOy4aromuXcs TyMaHHUCTUYECKUX OTHOUICHWH, MOHMMAaHHUS IIEHHOCTM XHWMHYECKUX 3HAHUH s BBIPAOOTKU
HKOJIOTMUYECKH 11eJIeCO00pa3HOro MOBEAEHUS B OBITY M TPYJOBOW JAEATEIbHOCTH B LEISAX COXPAHEHHUS CBOETO 3J0POBBbS M OKpYKarolen
MIPUPOJHON CPEbL;



— pa3BUTHE MOTHBAIIMH K OOYYCHHIO, CIIOCOOHOCTEH K CaMOKOHTPOJIO M CaMOBOCIIMTAHHIO Ha OCHOBE YCBOCHHS OOIIEYETOBEUYCCKUX
LIEHHOCTEW, TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY NMPO(UIIS ¥ HAPABIEHHOCTH JAJIbHEHIIIEro 00y4eHusl.

OO0111ee YUCITO YacoB, OTBEAEHHBIX /IS H3yUCHHS XUMHH Ha YPOBHE OCHOBHOIO 00I1Iero oopa3oBanus, coctasiseT 136 gacos: B 8 Kitacce —
68 yacoB (2 yaca B Hezielt0), B 9 kiacce — 66 yacoB (2 yaca B HECIIIO).



Pasznea 1. Copep:xanne yueOHOro npeamera « Xumus»

8 KUIACC

IlepBoHaYa/IbHbIE XMMUYECKHE TOHATHSA

[Ipenmer xumuu. Posib XMMUU B ®KU3HU YeIOBEKa. XMMHUS B cucTeMe HayK. Tena u BemecTBa. GU3nyecKue CBOMCTBA BEUIECTB. ATperaTtHoe
cocTostHUe BemecTB. [loHATHEe 0 MeTo1aX MO3HaHUS B XUMHH. YuCThIe BemecTBa U cMecu. CIocoObI pa3/ieieHust CMecei.

ATOMBI U MOJIEKYJIbI. XUMUYECKHE dNIeMeHThl. CUMBOJIBI XUMHUYECKHX 3JIeMeHTOB. [IpocThie u ci0KHbIe BeuiecTBa. ATOMHO-MOJIEKYJISIPHOE
YYCHHE.

Xumuyeckas Gopmyna. BaneHTHOCT, aTOMOB XMMHYECKHX DJIEMEHTOB. 3aKOH IOCTOSIHCTBa cocTaBa BemiecTB. OTHOCHUTENbHAsT aTOMHAs
Macca. OTHOCUTENBHAS MOJIEKYJISIpHAsi Macca. MaccoBas J10JIsI XUMHYECKOTO 3JIEMEHTA B COSMHEHUH.

KonnuectBo BemectBa. Monb. MomnsipHast Mmacca. B3auMoCBsA3b KOJIMYECTBA, MACChl M YHCIIa CTPYKTYPHBIX €AMHMUIL BemiecTBa. Pacuérel mo
dbopMyliaM XUMHYECKUX COSTMHCHUM.

Ou3nyecknue U XUMUUYECKUE SABIICHUS. XUMUYecKas peakius u e€ Mpu3Haku. 3aKOH COXPAHEHUS MacChl BelecTB. XUMHUECKUE YPaBHEHHS.
Krnaccudukanus XuMAYECKAX peakiuid (COSIMHCHHUS, PA3JI0KCHIS, 3aMEIIICHUS, OOMCHA).

Xumuueckuit IKcnepumenm:

3HaKOMCTBO C XMMHYECKOW TOCYJOH, MpaBWJIaMu paboOTHl B JIaOOpaTopuu U npuémamu oOpaieHus ¢ J1abopaTopHbIM 000pyIOBaHUEM,
M3Y4YECHHUE M ONMHCcaHue (PU3NYECKUX CBOWCTB OOpPa3I[OB HEOPTaHWYECKUX BEIIECTB, HaOMIoAeHHe (u3nYecKuX (TUIaBIEHHE BOCKA, TasHUE JIbJA,
pacTupaHue caxapa B CTYIKe, KHUIIEHWE W KOHJIEHCAllUs BOJbI) M XHUMHUYECKHX (TOpEHHE CBEYH, MPOKATMBAHUE METHOW MPOBOJIOKH,
B3aMMOJICIICTBIE MeJla C KUCIIOTOW) sIBJICHUM, HaOIIOJeHNEe U OMHMCAHHWE MPU3HAKOB MPOTEKaHHMS XMMUYECKHX peakiuil (pa3ioxeHHe caxapa,
B3aUMOJICHCTBUE CEPHOM KHUCJIOTHI C XJIOpHAOM Oapusi, pasioxkeHue rugapokcuaa Menu (ll) mpu HarpeBaHuu, B3aMMOJICUCTBHE Keje3a C
pactBopom conu Meau (ll), uzydeHue cmocoOOB pazfieneHus CMeceil: ¢ MOMOIIbI0 MarHuTa, (GUIBTPOBAaHUE, BBIMAPUBAHHE, TUCTHIUISAIIMS,
xpoMarorpadusi, TpoBEICHHE OUYNCTKHU MTOBAPEHHOM COJIM, HAOIOIEHNE U ONMCAHUE PE3YJIbTATOB MPOBEICHUSI OTBITA, UIUTIOCTPUPYIOIIETO 3aKOH
COXPAaHEHHUS MACChI, CO3/IaHUE MOJIeIeH MOJIEKY (IIapOCTEPIKHEBBIX ).

Ba:kneiinue npeacTaBuTe 1 HEOPraHUYECKUX BellleCTB

Boznyx — cmech razoB. CoctaB Bo3ayxa. Kucinopon — aneMeHT u mpocToe BelecTBo. HaxoxaeHue Kuciaopoaa B npupoe, hpusnueckue u
XUMUYecKkue cBocTBa (peakuuu TopeHus). Oxcunwl. [lpumenenwe xkuciopoma. CrocoObl TMOJTy4YeHUs KHUCIOpPOJa B JladOpaTOpu H
npomsinieHHOCTH. KpyroBopoT kuciopoaa B mpupoe. O30H — autoTpoIiHas MOAUGUKAIUS KHCIOPOIa.

TernoBoii 3pPexT XUMHUYIECKOH peakluu, TEPMOXUMUYECKHUE YPAaBHEHUS, IK30- U DHAOTEPMUUYECKUE PEaKIMH. TOMINBO: yrojib U METaH.
3arpsi3sHEHHE BO3/lyXa, YCUICHHE MMTAPHUKOBOTO 3P deKTa, pa3pylieHHe 030HOBOTO CIIOS.

Bogopon — anemeHT u mpocToe BemiecTBo. HaxokaeHue Boaopoaa B mpupoje, Gpu3udeckrue W XUMUYECKHE CBOWCTBA, MPUMEHEHUE,
crocoObl momyuenus. Kuciorer u comnm.

MonsipHblii 00BEM ra30B. PacuéThl M0 XUMUYECKUM ypaBHEHUSIM.



®duznueckue cBoiicTBa BoAbl. Bona kak pactBopureinb. PacTBopsl. HachlllieHHbIE 1 HEHACBIIIEHHBIE PACTBOPBI. PACTBOPUMOCTH BEIIECTB B
Bozie. MaccoBast 1011 BellecTBa B pacTBOpe. XMMHMUYECKHE CBOMCTBA BoAbl. OcHOBaHMs. Poib pacTBOpOB B IpUpOJE M B JKU3HMU UEJIOBEKA.
Kpyrosopot Boabl B ipupoae. 3arpss3HeHue NpupoaHbiX BoA. OXpaHa U OUMCTKA PUPOJIHBIX BOJI.

Knaccudpukanus nHeopranmdeckux coenuHeHuit. Oxcunpl. Kimaccudukamus oxcuaoB: colieoOpa3yromue (OCHOBHBIC, KHCIOTHEIE,
amdotepHbIe) U HecoseoOpasytoue. Homenknarypa okcuaoB. @uU3ndeckue 1 XUMUUECKHe CBOMCTBA OKCHIOB. [lonydyeHre oKCcuIoB.

OcnoBanwust. Kiaccudukanus ocHOBaHUH: MIETOYN M HEpAaCTBOpUMbIe OcHOBaHUs. HoMeHkIaTypa ocHOBaHMH. PU3NYECKHe U XUMUYECKUE
cBoMcTBa OcCHOBaHM. [TonyueHre ocHOBaHMIA.

Kucnotel. Kitaccudpukamus kucinor. HomeHkiatypa kucinot. Ousndeckne 1 XUMUYIECKUE CBOMCTBA KUCIIOT. Psii akTuBHOCTH MeTayuioB H.
H. bekerosa. [lonyuyenue kucnor.

Comu. Homenknatypa coseit. @uznueckne U XMuMU4YECKre cBoicTBa coseil. [lomyuenue coneil.

I'eneTnueckas cBsI3b MEXKIYy KJ1acCaMH HEOPraHUYECKUX COECTMHEHUM.

Xumuueckuii IKcnepumenm:

KaueCTBEHHOE OIpeJie]IeHHe COJIepKaHusl KUCIOpOAa B BO3AyXe, MOIyYeHHEe, COOMpaHue, paclio3HaBaHUe U U3Y4YE€HHUE CBOWCTB KUCIOPO/a,
HaOJIOZICHNE B3aMMOJCHCTBHS BEIIECTB C KHCIOPOJOM M YCJIOBUS BO3HUKHOBEHHMS WM TIPEKPAlCHUsT TOpeHHs (Iokapa), O3HAaKOMIIEHHE C
oOpa3laMi OKCHUJIOB M ONKHCAHHE UX CBOICTB, MOJlyueHHE, cOOMpaHUe, paclo3HaBaHHE W H3y4YE€HHUE CBOWCTB BoAOpoAa (TOpeHwue),
B3anMoJIeiicTBIE Bojopoa ¢ okcuoMm meau (11) (Bo3aMokHO MCTIONb30BaHNE BUACOMATEPUAIOB), HAOIOIEHUE 00pa3IOB BEMIECTB KOJIUICCTBOM |
MOJIb, HUCCIIEJJOBAHHE OCOOEHHOCTEH pPACTBOPEHHMSI BEIIECTB C PA3JIUYHOW PACTBOPHUMOCTBHIO, MPHUTOTOBIECHHE PACTBOPOB C OMpeneaEHHON
MaccoBOW J0J€ll pacTBOPEHHOTO BEIECTBA, B3aUMOJICHCTBUE BOJbI C MeTalylaMH (HAaTpUEM U KajbleM) (BO3MOXHO HCIOJIb30BaHUE
BUJIEOMATEPHAJIOB), UCCIIEJOBaHUE 00pa3[0B HEOPTaHUUECKUX BELIECTB PA3IUYHBIX KJIACCOB, HAOIIOEHUE U3MEHEHHsI OKPACKU MHIUKATOPOB B
pacTBopax KHCIOT U Ienoueil, udydeHue B3aumojeiictBus okcuna meau (1) ¢ pactBopom cepHON KHUCIOTBHI, KMCIOT C METaJUIaMM, PEaKIUil
HENTpaIu3aluy, I[OJIyUYeHUE HEpPaCTBOPUMBIX OCHOBAHMM, BBITECHEHHWE OJHOIO MeTajula JpyruM M3 pacTBopa COJIM, pEIICHHE
AKCIIEPUMEHTAIBHBIX 33a4 1o TeMe «BakHel1re Ki1acchl HEOPraHMUECKUX COSTUHEHUID.

Ilepuoanuecknii 3axkoH u [lepnoanueckasi cucreMa xumuieckux 3jemMeHToB /I. U. MenneneeBa. CTpoeHue aToMoB. XUMHYeCKast
cBfA3b. OKNCAUTE]BHO-BOCCTAHOBHUTE/IbHbIEC PEAKIMHU

IlepBble MOMBITKH KiIacCU(UKALUN XMMUYECKUX 3JeMeHTOB. [IoHATHE O Tpynmax CXOIHBIX JIEMEHTOB (ILLETOYHbIE U IIEI0YHO3EMENbHbIE
METaJIJIbl, TaJIOTE€Hbl, UHEPTHBIE ra3bl). DJIEMEHTHI, KOTOpbIE 00pa3yloT aM(OTEPHbIE OKCU/IBI U THIPOKCH/IBI.

[Iepnonnueckuit 3akoH. Ilepuonnueckas cucrema xumuueckux 31meMeHToB J[. M. MenaeneeBa. KopoTkonepnoaHas v JIMHHONEPHOIHAS
dopmel [leproanueckoit cuctembl xumuaeckux >nemMeHToB J[. 1. Menaeneesa. [lepuoasl u rpymmbl. @U3NYECKUi CMBICT MOPSAKOBOTO HOMEpA,
HOMEPOB Mepro/ia U TPYIIIHI dJIEMEHTA.

Crpoenne atromoB. CocTaB aTOMHBIX sizep. M3oronbl. DnekTponbl. CTpoeHHEe 3JIEKTPOHHBIX 000J0YeK aTOMOB MEpBbIX 20 XMMHUYECKHX
aneMeHToB [lepuonnueckoi cuctemsl [[. M. MengeneeBa. XapakTepUCTHKAa XMMHUYECKOTO 3JIEMEHTAa MO €ro NoJiokeHuio B llepmomgmyeckoii
cucteme /1. 1. MeHnzaeneena.



3aKOHOMEPHOCTH U3MEHEHMS paguyca aTOMOB XMMHYECKUX 3JEMEHTOB, METAJUIMYECKUX U HEMETAUIMYECKHX CBOMCTB IO TIpyIIaM M
MIEPUOJIAM.

3Hauenue Ilepmonnueckoro 3akoHa W Ilepuoguueckoil CHUCTEMBl XMMHUYECKHX 3JIEMEHTOB IJIsl pa3BUTUSA Hayku W npakTtuku. [[. U.
MenpeneeB — yU4E€HbIA U TPaXKJaHUH.

Xumunyeckas cBsi3b. KoBaneHTHas (OJspHAst U HEMOJISIpHAsl) CBA3b. DJIEKTPOOTPUILIATEILHOCTh XMMUYECKUX 3JIEMEHTOB. MlOHHas CBA3b.

Crenennr oxucnenus. OKUCIUTEIBHO--BOCCTAHOBUTEIbHBIE peakuuu. Ilporecchl okucieHus M BOCCTaHOBIEHUsA. OKUCIUTENH U
BOCCTAHOBUTEIH.

Xumuueckuii 3Ixcnepumenm:

M3y4eHHe 00pa3lioB BEIIECTB METANIOB M HEMETAJUIOB, B3aUMOACHCTBHE THAPOKCUIA IMHKA C PACTBOPAMHM KHUCIIOT U LIEJIOUeH, TPOBECHHE
OTIBITOB, WUTFOCTPUPYIOIIUX MPUMEPHI OKUCIUTEILHO-BOCCTAHOBUTEIBHBIX PEAKIIUH (TOPEHHUE, PEAKIIUN PA3JI0OKEHUS, COCTUHECHHS).

Mesicnpeomemnmnuie ceasu

Peanuzarust MeXIpeIMETHBIX CBSI3€M MPU U3YYCHUU XUMHH B 8 KJIACCE OCYIIECTBIISIETCS Yepe3 MCIOJIb30BAaHUE KaK OOIIMX €CTeCTBEHHO-
-HaYYHBIX MMOHATUN, TAK U MOHATUMN, SABIISIOMIMNXCA CUCTEMHBIMU JUISl OTJEIbHBIX IPEAMETOB €CTECTBEHHO--HAYYHOTO LIMKJIA.

OOmmue ecTeCTBCHHO--HAYYHbBIC TIOHATHS: HAyYHBIH (aKT, THIIOTE3a, TCOPHS, 3aKOH, aHAIW3, CHHTE3, KJIaCCU(UKAINS, TEPHOINIHOCTD,
HaOII0/IeHNe, SKCIIEPUMEHT, MOIETTUPOBAHUE, U3MEPEHUE, MOJIEIb, SIBIICHHE.

®usuka: Marepus, aToM, JJIEKTPOH, IMPOTOH, HEUTPOH, MOH, HYKJIUJ, W30TOIbI, PAaAUOAKTHBHOCTb, MOJIEKYJIA, 3JECKTPUUYECKUMN 3aps,
BEIIECTBO, TENI0, 00BEM, arperaTHOe COCTOSIHUE BEIIECTBA, I'a3, PU3NUYeCcKre BENTUYHHbI, €IUHUIBI H3MEPEHHS, KOCMOC, TJIaHEeThI, 3BE3/1b1, COIHIIE.

buonorus: potocuntes, npixanue, ouocdepa.

I'eorpacdus: atmocdepa, ruapocdepa, MUHEPATIBI, TOPHBIE TTOPO/IBI, TTOJIE3HBIE HCKOMIaeMbIe, TOILITUBO, BOAHBIE PECYPCHI.

9 KJIACC

BemecTBo 1 XMMH4ecKasi peakus

[Tepuonnueckuit 3axoH. Ilepuonuueckas cuctema xumudeckux snemeHtoB J[. M. MenneneeBa. CtpoeHne aToMOB. 3aKOHOMEPHOCTH B
W3MEHEHUN CBOMCTB XMMHYECKUX 3JIEMEHTOB NEPBBIX TPEX MEPUOMOB, Kajus, KajdblUd U UX COCAUHEHUH B COOTBETCTBUHM C IOJOKEHHUEM
371eMeHTOB B [leproanyeckoil cucTeMe U CTPOCHUEM UX aTOMOB.

Crpoenue BemiecTBa: BHJIbI XUMHYECKOW CBSI3U. THUIBI KPUCTAIUIMYECKUX PEHIETOK, 3aBUCHUMOCTh CBOWCTB BeIlleCTBAa OT THUIA
KPHUCTAJUIMYECKON PEIIETKH U BUJIA XUMUYECKON CBA3H.

Kiaccudukanmss 1 HOMEHKJIaTypa HEOPTAaHHMYECKUX BEIMIECTB. XHUMHYECKUE CBOWCTBA BEIIECTB, OTHOCSIIMXCS K Pa3JIMYHBIM Kiaccam
HEOPraHUYECKUX COCANHEHUH, TeHETUYECKasl CBSI3b HEOPTraHMYECKUX BEIIECTB.

Knaccudukamnmss XuMHYeCKuX peakiuii Mo pa3IuIHbIM MMPU3HAKaM (IO YHCITY U COCTaBY yYaCTBYIOIIHUX B PEAKIIMU BEIIECTB, M0 TEIJIOBOMY
3hdekTy, To H3MEHEHHIO CTEeTNeHEeW OKHUCICHHS XHMHYECKUX DJIIEMEHTOB, IO OOpaTUMOCTH, MO YYacTUIO KaTanu3aTopa). JK30- U
SHJIOTEPMUYECKUE PEAKIIUN, TEPMOXUMUYECKUE YPAaBHEHMUSI.



[TonsiTre 0 ckopocTu XuMH4ecKoi peakuuu. [loHaTue 06 0OpaTUMBIX U HEOOPATUMBIX XUMUYECKUX peakiusax. [loHaTne o roMoreHHbIX U
reTeporeHHbIX peakuusax. Ilonsatue o karanuse. [lonsaTue 0 XumMudeckoM paBHOBecHH. DAaKTOPBHI, BIMAIOMME HA CKOPOCTh XUMHUUYECKON PEAKLIMU U
MTOJIOKEHUE XUMUYECKOTO PABHOBECHSI.

OKUCINTENbHO-BOCCTAHOBUTENIBHBIE  PEAKLMU, JJIEKTPOHHBIA OalaHC OKHCIMTEIbHO-BOCCTAHOBUTENBHOUW peakuuu. CocraBieHue
YpaBHEHUI OKUCIUTEIHHO--BOCCTAHOBUTENIBHBIX PEAKIINI ¢ CIOJIB30BaHUEM METOa SJIEKTPOHHOro OanaHca.

Teopust 3JIEKTPOIUTHUECKON TUCCOLMALUU. DJIEKTPOIUTHI U HEJIEKTPOIUThl. KaTnoHsl, aHMOHBL. MexaHu3M JUCCOLMAIMN BEIIECTB C
Pa3IMYHBIMHM BUIaMU XUMUYECKOM cBsi3u. CTeneHp nucconnanuu. CUIbHBIC U Clla0ble JIEKTPOIUTHIL.

Peaknium monHOro OOMeHa. YCIOBHS NMPOTEKAaHUS PEaKIUii MOHHOTO OOMEHa, MOJHBbIE M COKpANIEHHBIE MOHHBIC YPAaBHEHUS PEaKIIHA.
CBoiicTBa KHCJIOT, OCHOBAaHMM W COJI€l B CBeTe MPEJCTABICHUN 00 3IEKTPOTUTHUECKON aucconuanuu. KadecTBeHHbIE peaklid Ha HOHBI.
[TonsiTE O THAPOIN3E COJEH.

Xumuueckuii 3xcnepumenm:

O3HAKOMJICHHE C MOJIENISIMUA KPHUCTAUTUYECKUX PEIIETOK HEOPTaHMYECKUX BEUIECTB — METAUIOB W HeMeTalwioB (Tpadura U ammasa),
CIIO)KHBIX BEIIECTB (XJIOpHJA HATpHsl), UCCIEOBAaHUE 3aBHUCUMOCTH CKOPOCTH XHMHUYECKOW peakIu OT BO3JEUCTBUS Pa3iHYHBIX (PAKTOPOB,
HCCIIEIOBAaHKUE AIEKTPONPOBOIHOCTH PACTBOPOB BEIIECTB, MPOLIECcCa AUCCOLMALMM KUCIIOT, EJI04Yel U cojiel (BO3MOXKHO HCIIONIb30BaHUE BUJIEO
MaTepUasoB), MPOBEACHHUE OIBITOB, WILTIOCTPUPYIOMIMX MPU3HAKY MIPOTEKAHUS PeaKkIuii HOHHOTo oOMeHa (00pa3oBaHME OCa/iKa, BIJEIICHUE Ta3a,
o0pa3oBaHNE BOJbI), OMBITOB, HUTFOCTPHPYIOIIMX MPUMEPHI OKUCIHUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIMi (TOPEHHE, PEaKIUU Pa3JIoKEHUs,
COEIMHEHMS ), PaclIO3HaBaHNE HEOPTAHUYECKUX BEIECTB C MOMOIIBI0 KaUeCTBEHHBIX PEaKIIMi Ha MOHBI, PEelIeHUE YKCIIEPUMEHTAIbHBIX 3a/1a4.

HeMeTa/liibl M MX COeIMHEHUS

OOmast xapakTepucTHKa TajgoreHoB. OCOOEHHOCTH CTpPOEHHUS aTOMOB, XapaKTepHble cTeneHH okuciaeHus. CTpoeHue U ¢u3nUecKue
CBOMCTBA MPOCTHIX BEIIECTB — raJIOT€HOB. XMMHUECKHE CBOMCTBA HA IpUMEpE XJIopa (B3aUMOEHCTBHE C MeTaJUIaMH, HEMETallIaMU, I1eJI0YaMHu).
Xnoposogopoxa. ComnsiHast KUCI0Ta, XMMUUYECKHUE CBOMCTBA, MOJIY4YEHHE, IPUMEHEHHE. [[eficTBHE XJI0pa U XJIOPOBOAOPOA HA OPTaHN3M YEJIOBEKA.
Baxnerime Xaopuabl U UX HAX0XKAECHUE B IPUPOJIE.

OOmast xapakrepuctuka seMeHToB VIA-rpynmbel. OcoO€HHOCTH CTpPOEHHsI aTOMOB, XapakTepHble CTerneHu okucieHus. CTpoeHue u
¢u3nyecKkrue cBOMCTBA MPOCTHIX BEIIECTB — KUCIOPO/Aa U CEepbl. AJJIOTPONHbBIE MOAU(PHUKALIMU KUCIOPOAA U Cepbl. XMMUYECKHE CBOMCTBA CEPBHI.
CepoBosiopoJi, cTpoeHue, GpU3n4eckue W XUMHYeckre cBOMCTBAa. OKCHIBI cepbl KaK MPEJCTaBUTENM KHCIOTHBIX OKCHIOB. CepHasl KUCIIOTA,
¢bu3nyecKkre 1 XMMHUYECKHE CBOMCTBA (001IME KaK MPEICTaBUTEINs Kiacca KUCIIOT U celuduieckre). XMMUYEeCKHe PEeaKIUU, JiexkKallue B OCHOBE
MIPOMBIIIJICHHOTO CIOCO0a TMOJIy4YeHUs CepHON KHUCIOTHL. [lpumenenue cepHoil KucIOTHl. CONMM CEpPHOW KHCIOTHI, KAUeCTBEHHAs peakius Ha
cynbdar-uoH. Haxoxnenue cepbl 1 €€ coelMHEHM B IpUpoJie. XUMHUECKOE 3arps3HEHUE OKPYKAIOLIEH cpeJibl COETMHEHUSIMU Cepbl (KHUCIOTHBIE
TOXKH, 3arpsi3HEHUE BO3/1yXa U BOJIOEMOB), CIIOCOOBI €ro MpeA0TBpaIleHuUsI.

OOmast xapaktepucTuka »37neMeHTOB VA-rpymnmbel. OcCoOEHHOCTH CTPOEHHMS AaTOMOB, XapaKTE€pHbIE CTENEHU OKUCIEHUs. A30T,
pacrnpocTpaHeHHe B MpUpoje, puandeckue U XMMHUUYecKue cBoicTBa. KpyroBopor a3ora B mpupoje. AMMHUAK, €ro (Gpu3ndeckue U XUMHUECKHe
CBOICTBa, MonyyeHue u npuMeHenue. Conu aMMOHUS, UX (pU3MYECKHe U XUMUYECKHE CBOICTBA, MpUMeHeHre. KaduecTBeHHast peakius Ha UOHBI
aMMOHHUA. A30THas KUCIIOTA, €€ MojlyueHue, PU3ndeckue 1 XuMU4ecKe CBOMCTBa (00I1IKe KaK MPeACTaBUTENS Kacca KUCIOT U crieupuyecKue).



Hcnonb30BaHWe HUTPATOB M COJEM aMMOHHMS B KayeCTBE MHHEpAIbHBIX YAOOpeHUH. XUMHYECKOe 3arps3HEHHE OKpYKalollell cpembl
COCAMHEHUSMH a30Ta (KHUCJIOTHBIC TOXAM, 3arpsa3HEHHE BO3AyXa, MOouBbl U BogoéMmoB). Pocdop, amrorpornusie mMoauduxanuu Qocdopa,
¢uzmveckne u xumudeckue cpoiictBa. Oxcun dochopa (V) um dochopHas kucimora, Pu3MIecKHe W XHUMHUYECKHE CBONCTBA, IOJIYYCHHE.
Hcnonp3oBanue GochaToB B KaUeCTBE MUHEPATIBHBIX YI0OPEHUH.

O6mas xapakrepuctuka 3meMeHTOB |VA-rpynnbel. OCOOEHHOCTHM CTPOCHHUS aTOMOB, XapaKTEpHbIE CTENEHU OKHUCICHHs. YTIepo[,
AJUIOTPOMHBIE MOIM(HKALNU, PACIpPOCTpaHEHHE B MpHpone, (U3NYECKHE W XMUMHYECKHE CBOHCTBAa. AzcopOuus. Kpyrosopor yrieponga B
npupoae. Okcunabl yriepona, ux (U3NYECKUE W XUMHUYECKHE CBOWCTBA, NCHCTBHE Ha JKHMBbIE OPraHU3MBbI, MOJyYEeHHUE U MPUMEHEHUE.
DKOJIOru4ecKre Mpo0IeMbl, CBsI3aHHbIC ¢ OKcuaoM yriepona (1V), runoresa rio0albHOTO MOTEIICHHSI KIIMMATa, TAPHUKOBBIN 3 dekT. YrompHas
KHCIOTa M €€ coiM, uX (pU3MYeckre W XMMHUYECKHE CBOMCTBa, MOJIyueHHE M IpuMeHeHue. KadecTBeHHas peakiusi Ha KapOOHaT-HMOHBI.
Hcnonb3oBanne kapOOHATOB B OBITY, METULIMHE, IPOMBIIIJIEHHOCTH U CEJIbCKOM XO3SIHCTBE.

[lepBoHayanbHble MOHATHS 00 OpPraHMYECKHX BEIIECTBAX KaK O COCJUHEHHUSX yriepojaa (MeTaH, 3TaH, STWJICH, alleTWJIeH, JTaHoI,
TJIUIEPUH, YKCYCHAs KUCI0Ta). [IpupoiHbIe ICTOYHUKHN YTIIIEBOJOPOOB (YIroyb, IPUPOAHBINA Ta3, HEPTH), MPOIYKTHl UX NEpepadOTKu (OCH3HH),
WX pOJIb B OBITY U MPOMBITIITIEHHOCTHU. [ToHSITHE 0 OMOIOrMUECKH Ba)KHBIX BEIIECTBAX: XKHUPaX, OeNKaX, yriIeBoJaxX — U UX POJI B KU3HU YEIIOBEKA.
MatepuanbHOe €AMHCTBO OPTaHUYECKUX U HEOPTAHUYECKUX COSANHEHUH.

Kpemuuii, ero puznueckre u XuMu4eckrue CBOMCTBa, NojyuyeHue u npuMeHenue. CoeiMHeHus: KpeMHus B npupoje. O0mue npeacTaBieHus
00 okcuae kpemuus (IV) m kpemHueBoi kucinore. CHIMKATHI, UX WCIIOIB30BAaHWE B OBITY, B MPOMBINIICHHOCTH. BakHEWIUE CTpOUTEIbHBIC
MaTepuasbl: KepaMHuKa, CTEKJIO, LEeMEHT, OeToH, xene300eToH. IIpobieMbl 0e30macHOro HCIOJIb30BAHUS CTPOUTENBHBIX MaTEpUajoB B
TTOBCETHEBHOM KU3HH.

Xumuueckuii IKcnepumenm:

n3y4eHHe oOpa3l0OB HEOPraHMYECKHUX BEIECTB, CBOMCTB COJISIHOW KHCIIOTHI, MPOBEACHUE KAaYECTBEHHBIX PEAKIMN Ha XJIOPHUA-HOHBI U
HaOJI0IeHNEe MPU3HAKOB UX MPOTEKaHMs, OMbITHI, OTpakarolre (hU3NYecKre U XUMHUYECKUEe CBOMCTBA TaJIOT€HOB M UX COEIMHEHMH (BO3MOXKHO
WCIIOIb30BaHUE BUJIEOMATEPHAIIOB), O3HAKOMJICHHE C O0OpaslamMu XJOpUIOB (TaJOTE€HUIOB), O3HAKOMJIEHHE C oOpa3lamMu cepbl U €€
COEMHEHUSIMH  (BO3MOXKHO HCIOJb30BAaHUE BHUJIEOMATEpUANIOB), HaOMIoJeHHe Ipolecca OOyrIMBaHUs caxapa IMoJx  JACHCTBUEM
KOHILEHTPHUPOBAHHON CEPHOI KHUCIIOTHI, U3y4YEeHNE XMMHUECKHUX CBOMCTB pa30aBIEHHON CEpHON KUCIOTHI, IPOBEIEHNE KaueCTBEHHONW peakly Ha
cynb(aT-uoH M HaONIOJeHHE NpHU3HaKa e€ MPOTeKaHMs, O3HAKOMJICHHE C (PU3MYECKUMHU CBOMCTBaMHU a30Ta, ¢ochopa W HUX COEAMHEHUI
(BO3MOYKHO HCIOJIb30BaHUE BHAEOMATEpUANIOB), 00pa3liaMHu a30THBIX U (Oc(OpHBIX yHOOpeHUH, MoyydeHue, coOMpaHue, paclio3HaBaHUE U
M3Y4YEHHUE CBOICTB aMMHaKa, MPOBEJACHHE KAYECTBEHHBIX peaklMi Ha MOH aMMOHHS M (ochaT-nOH M HU3ydeHHE NMPU3HAKOB HUX MPOTEKaHUS,
B3aMMOJICICTBUE KOHILIEHTPUPOBAHHOW a30THOW KHCIOTHI C MEIbI0 (BO3MOXKHO MCIOJIb30BAaHUE BHAEOMATEPUANIOB), HM3yYEHHE MOJENEH
KPUCTAINIMYECKUX PEHIETOK anMasa, rpadura, QymiepeHa, 0O3HAKOMIIEHUE C MPOLIECCOM aAcOpOLUU pacTBOPEHHBIX BEIIECTB aKTHUBUPOBAHHBIM
yIII€M U yCTPOICTBOM MPOTHUBOIa3a, NOJy4YeHue, coOupaHue, paclio3HaBaHUE U U3yUEHUE CBOMCTB YIJIEKUCIIOTO Ta3a, MPOBEICHUE KaueCTBE HHBIX
peakuuii Ha KapOOHAT U CHJIMKAT-HOHBI U U3yY€HUE MPU3HAKOB UX MPOTEKaHMs, 03HAKOMJIEHHE C MPOAYKIHMENW CHIMKATHON MPOMBIIUIEHHOCTH,
peleHre HKCIepUMEHTAIbHBIX 3a71a4 10 TeMe «BaxxHele HeMeTaIbl U UX COSAUHEHUS.

Metanibl M UX COeIMHEHUS



OO0masi xapaKTepUCTHUKAa XMMHUYECKHUX AJIEMEHTOB — METAJUIOB Ha OCHOBAaHHMM HX MOJIOKeHUs B llepuoanueckoil cucremMe XMMHUYECKHX
anemenToB J[. . MenneneeBa u crpoenust atroMoB. CTtpoeHue MeTtaioB. MeTtannuueckasl CBSI3b U METaNIMYeCcKass KpUCTAIUIMYECKas pelIéTka.
DNEKTPOXUMHUECKUN Psiji HanpspkeHuid MetamioB. dusnueckre U XUMUYECKHe CcBOMCTBAa MeTayioB. OOmiue crnocoObl MOTYYeHHs] METaJUIoB.
[TonATHE O KOPPO3WM METAJUIOB, OCHOBHBIE CHOCOOBI 3alMTHI MX OT Koppo3uu. CrjaBbl (CTajb, YyryH, IIOPAIOMHUHHUHA, OpoH3a) M HX
MIPUMEHEHHE B OBITY U IPOMBIIIIICHHOCTH.

[[leounble MeTaibl: nosiokeHue B Ilepuomgmueckoil cucrteme xumudeckux sneMeHToB [, M. MenpaeneeBa, CTpoeHHE HX aTOMOB,
HaxoXxJaeHue B npupoje. Puznyeckue U XUMHUYECKUE CBOWCTBA (Ha mpumepe HaTpus W Kanus). OKCUABl U THAPOKCHABI HATPHUS U Kajusl.
[IpuMeHeHne MEeT0YHbIX METANIOB U UX COCITMHEHUN.

[IlenouHO3eMeNbHBIE METAJIIIBI MAarHUM M KaJbLMii: nosioxkeHue B Ilepuoamueckoil cucreme xumuueckux snemeHToB [[. M. Menneneesa,
CTPOEHHE HX aTOMOB, Haxo)kJeHue B npupozae. Ousnyeckue U XUMUYECKUE CBOWCTBA MarHus U Kaiplivd. BaxxHeiliine coeaMHEHUs KalbLus
(okcun, rugpokcun, conn). XKECTKOCTH BOJIBI U CIIOCOOBI €€ YCTpaHEHHUSI.

Amomunnil: nosioxenue B Ilepumonnueckorn cucreme xumuueckux sneMeHToB [[. M. MenpaeneeBa, CTpOCHHE aToMa, HaXO0XJICHUE B
npupojae. Pusndeckre U XUMHUUECKHUEe CBOMCTBA atoMUHUSA. AM(OTEpHbIE CBOMCTBA OKCUIA U THAPOKCHIA ATFOMUHUS.

Keneszo: nonoxenue B llepuoanueckoi cucreMe xumudeckux 3iemMeHToB [. . MenzaeneeBa, cTpoeHHe aToMa, HAXO0XKACHUE B IIPUPO/IE.
duznyeckue U XMMHUYECKHe CBOICTBa kene3a. Okcuabl, ruipokcuabl u comu xkenesa (1) u sxxenesa (111), ux cocras, cBolicTBa U MOTyYEHHE.

Xumuueckuii IKcnepumenm:

O3HaKOMIJIEHHE ¢ 00pa3laMy METAJIJIOB U CILIaBOB, UX (PU3MUECKUMU CBOMCTBAMHU, H3yYEHHUE PE3YNHTATOB KOPPO3HH METAIJIOB (BO3MOKHO
HCIOJIb30BaHNE BHJIEOMATEpUANIOB), OCOOCHHOCTEH B3aUMOJIEHCTBUS OKCHJA Kalbliusd M HATpus C BOAOM (BO3MOXKHO HCIIOJIb30BAHUE
BUJIEOMATEPHAJIOB), MCCIEOBAHUE CBOMCTB JKECTKOW BOJBI, Ipollecca TOPEHHUs JKele3a B KHUCIOpoAe (BO3MOXHO HCIIOJIb30BaHUE
BUJICOMATEPHAJIOB), MPU3HAKOB MPOTEKAHKs KAUEeCTBEHHBIX PEaKIIMi HAa MOHBI: MarHus, KaJbIHs, aTFOMUHHS, UHKa, xerne3a (1) u xenesa (111),
meau (Il), HaGmrogeHue W omHMcaHue MPOLECCOB OKpAIIMBAHUS IJAMEHM HWOHAMHU HATpus, Kadus M KajdblMsg (BO3MOXKHO MCIIOJIb30BaHHE
BUJIEOMATEPHAIIOB), HCCIEA0BaHNE aM(DOTEPHBIX CBOWCTB TMAPOKCUIA AITFOMUHMS M THUIPOKCHJIA LIMHKA, PEIIEHNE SKCIIEPUMEHTAIIBHBIX 3a/1a4 110
TeMme «BaxkHelilne MeTaulbl U UX COCTUHEHUS.

XuMHus U OKpYKaloLas cpeaa

BemiectBa n MaTepuainsl B OBCEHEBHOM JKM3HU YeoBeKa. bezonacHoe MCmosib30BaHUE BEIIECTB U XUMUYECKUX peakiuil B ObITy. [lepBas
MTOMOIIb MPU XUMUUYECKUX 0XKOTaX U OTPABICHUSIX.

XUMUYecKoe 3arps3HEHHE OKpYXKarouleil cpenwl (MpeaenbHas IoMycTHMasl KOHIeHTpauus Bemlects, najee — IIJIK). Pomp xumunm B
PELIEHUH YKOJIOTHYECKUX MPOOIIEM.

Xumuueckuii IKcnepumenm:

u3yueHre o0pas3loB MaTepHaIoB (CTEKIIO, CIIaBbl METAJUIOB, TOJUMEPHBIE MaTEPHUAJIbI).

Meoscnpeomemnwie ceasu

Peanuzanus MeXnpeaAMETHBIX CBs3eU MPU M3YyYEHUH XUMHUH B 9 Kjacce OCYyIIECTBISETCS dYepe3 MCIOIb30BaHUEe KaK OOIIUX €CTECTBEHHO-
HAy4YHBIX NOHATUMN, TAK U MOHATHH, SIBISIFOIINXCS CHCTEMHBIMH ISl OTAEIBHBIX MPEIMETOB €CTECTBEHHO--HAYYHOIO [IUKJIA.



OOmmye ecTeCTBEHHO-HAYYHBIC TOHSATHS: HAYYHBIH (DaKT, THIIOTE3a, 3aKOH, TEOpPHs, aHAIM3, CHHTE3, KJIaCCH(PHUKAIUA, NEPHOIUIHOCTD,
HaOII0IeHNE, SKCTIEPUMEHT, MOICTTUPOBAHUE, H3MEPEHUE, MOJICITb, SIBIICHUE, MAPHUKOBBINA 3((HEKT, TEXHOJIOTHS, MATEPUAIIBL.

dusnka: MaTepus, aTOM, JJICKTPOH, MPOTOH, HEHTPOH, WOH, HYKJIHWI, W30TOIbBI, PaIHMOAKTHBHOCTh, MOJICKYJa, JJICKTPUUYCCKUN 3aps,
MPOBOJHUKH, TOJIYIPOBOIHUKH, IUIICKTPUKH, (OTOIIEMEHT, BEIIECTBO, TEIO0, O0BEM, arperaTHOe COCTOSHHUE BEIIECTBa, TIa3, PacTBOD,
PacTBOPUMOCTb, KPHCTAUIMYECKash PEIIéTKa, CIUIABbl, (M3MUCCKHUE BEIWYMHBI, CIUHHUIIBI M3MEPEHHUS, KOCMHYECKOE IMPOCTPAHCTBO, IUIAHETHI,
3BE361, ComHIIE.

buonorus: ¢orocunres, apixanue, ouocdepa, 3KocucTEMa, MUHEPAIBHBIC YIAOOPEHHUS, MUKPOJIEMEHTBI, MAaKPOIJIEMEHTHI, IMUTATEIbHBIC
BEIIIECTBA.

I'eorpadus: armocdepa, ruapocdepa, MUHEPAIbI, TOPHBIC TIOPO/IbI, MOJIE3HBIC UCKOIIAEMbIE, TOTUTUBO, BOJIHBIC PECYPCHI.



Paznea 2. [lnanupyembie pe3yJbTAThl H3yUeHHUS Y4eOHOT0 nmpeaMeTa « XuMus» B 8-9 kiaccax

JIMYHOCTHBIE PE3YJIBTATBI

JIMYHOCTHBIE pPe3yNbTaThl OCBOCHHUS MPOTPaMMbl OCHOBHOTO OOILIEr0 0Opa3oBaHMs JOCTHTAIOTCS B XOJA€ OOYyYCHHMS XUMHH B €IHHCTBE
yueOHOH M BOCIMTATENILHON AEATENbHOCTH B COOTBETCTBUU C TPAJULIMOHHBIMH POCCUHCKUMM COLIMOKYIBTYPHBIMU U JYXOBHO-HPaBCTBEHHBIMU
LEHHOCTSIMH, MPUHATBIMH B OOLIECTBE MpPaBUJIAMH M HOPMaMH TOBEACHUS U CHOCOOCTBYIOT IMpOIECCaM CaMOIIO3HAHMSA, CaMOPAa3BUTHA U
COLMAJIN3ALUHU 00YYaOLINXCS.

JIM4HOCTHBIE PE3yJbTaThl OTPAXKAIOT TOTOBHOCTh OOYYAIOIIUXCSI PYKOBOJCTBOBATHCSI CUCTEMOI MO3UTHUBHBIX LIEHHOCTHBIX OpUEHTALUN U
paclIpeHue OnbITa JesITeIbHOCTH Ha €€ OCHOBE, B TOM UHUCIIE B YACTHU:

1) naTpHOTHYECKOTO BOCTTUTAHUSI:

LIEHHOCTHOT'O OTHOUICHUSI K OT€YECTBEHHOMY KYJIbTYPHOMY, UCTOPUUYECKOMY U HAyYHOMY HACJIAMIO, TOHUMAaHUs 3HAYCHUS XMMUYECKON
HAYK{ B KH3HH COBPEMEHHOTO OOIIECTBa, CIIOCOOHOCTH BJIAJIETh IOCTOBEPHOU MH(POPMALIEH O IEPEAOBBIX JOCTHKEHHUAX U OTKPBITUAX MUPOBOM
Y OTEYECTBEHHOM XMMMHU, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00 yCTPOHCTBE MUpPA U OOILECTBA;

2) rpaKIaHCKOT0 BOCTIMTAHMA:

IPEJCTABICHNUS O COLMAIBHBIX HOPMAax M MpaBWJIaX MEXKIMYHOCTHBIX OTHOIIEHUH B KOJUIEKTHBE, KOMMYHHKAaTUBHON KOMIIETEHTHOCTU B
OOIIECTBEHHO TOJIE3HOH, Y4eOHO-UCCIEI0BATEIbCKOW, TBOPUECKON M JAPYIHX BUAAX ACATEIBHOCTH, TOTOBHOCTH K Pa3HOOOpa3HOW COBMECTHOU
NEeSTEeIbHOCTH NPH BBIOJHEHUH Y4EOHBIX, [T03HABATENbHbIX 3a/1a4, BBINOJHEHUH XMMHUYECKHX SKCIHEPUMEHTOB, CO3/IaHMM YYEOHBIX MPOEKTOB,
CTpEMJIEHMSI K B3aMMONOHHMMAHHIO U B3aUMOIIOMOLIM B MpoOIlecce 3TOM y4eOHOW AESITeITbHOCTH, TOTOBHOCTH OLIEHHMBATh CBOE MOBEJACHHE U
MOCTYIKHU CBOMX TOBApUIIIEH C MO3UIMHM HPABCTBEHHBIX U MPABOBBIX HOPM € YYETOM OCO3HAHMS MOCIEICTBHM MOCTYIKOB;

3) IEeHHOCTH HAYYHOT'O TIO3HAHUSL:

MHUPOBO33pPEHUYECKHE MPEICTABICHUS O BEUIECTBE U XUMHUECKOW PeaKlMu, COOTBETCTBYIOIINE COBPEMEHHOMY YPOBHIO Pa3BUTHS HAyKU U
COCTABJISIIOLINE OCHOBY I IOHUMAaHMSI CYIIIHOCTH Hay4YHON KapTUHbBI MUPA, PEACTABIECHNS 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS IPUPOJIbI,
B3aMMOCBSI35IX YeJIOBEKa C MPUPOJAHOM CpeIod, O pOJIM XUMHUH B ITO3HAHUHU 3TUX 3aKOHOMEPHOCTEH;

M03HABATEIbHbIE MOTHBBI, HAIPABJIEHHBIE HA IOJYYEHHE HOBBIX 3HAHUM MO XUMHUHM, HEOOXOAMMBIE MJii OOBSICHEHHS HAOII0AaeMbIX
MPOILIECCOB U SIBJICHUHM, MO3HABAaTEIbHOM, MH(GOPMALIMOHHON M YMTATENbCKON KyJIbTYpbl, B TOM YHCIIE HABBIKOB CAMOCTOSITENILHOW paboOTHI ¢
y4eOHBIMH TEKCTaMH, CIIPAaBOYHOH JINTEPATYPOH, TOCTYITHBIMU TEXHUUECKUMH CPEJICTBAMH WH(POPMAIIMOHHBIX TEXHOIOTHIA;

UHTEpEC K OOY4YeHMIO W T[O03HAHHIO, JI0OO03HATENbHOCTh, T'OTOBHOCTh M CIHOCOOHOCTH K €aMOOOpa3OBaHUIO, IPOEKTHOW H
UCCIIEI0BATEIbCKON AEATENbHOCTH, K OCO3HAHHOMY BBHIOOPY HAIlPaBIEHHOCTH U YPOBHS O0YUYEHHUs B AalbHEUIIIEM;

4) hopMupoOBaHUS KYJIbTYPbI 310POBbSI:

OCO3HaHME IEHHOCTU XHM3HHM, OTBETCTBEHHOTO OTHOIIECHHS K CBOEMY 3/I0pPOBBIO, YCTAaHOBKM Ha 3JI0POBBII 00pa3 >KHM3HM, OCO3HAHHE
MOCJEACTBUM W HENpUSATHE BPEAHBIX MPHUBBIYEK (YHOTPEOJIEHHUS aJKOrojsi, HapKOTHUKOB, KypeHHs), HEOOXOIUMOCTH COONIOJECHUS MPaBHI
0€30MacHOCTH MPU OOPAIICHUU C XUMUYECKHMMHU BEIIECTBAMH B OBITY U pealbHOW KU3HH;

5) Tpy10BOr0 BOCIIMTAHUS:



HMHTEpEC K MPAKTHYECKOMY M3yUEHHUIO POo(DECCHil M Tpyaa pa3IMuHOTO POJia, YBAXKEHUE K TPYAY U PE3yibTaTaM TPYIOBOU EATEILHOCTH, B
TOM YHCJE HAa OCHOBE NPUMEHEHUS NPEIMETHBIX 3HAHUU 10 XUMHUH, OCO3HAHHBIA BHIOOP HHIMBUIYATbHOW TPACKTOPHUH IPOIOJDKESHUS
oOpazoBaHHs ¢ Y4€TOM JIMYHOCTHBIX MHTEPECOB M CIIOCOOHOCTH K XHWMHH, OOIIESCTBEHHBIX HWHTEPECOB M TOTPEOHOCTEH, YCHEIIHON
poecCHOHATLHOM JIEATEIILHOCTH U Pa3BUTHUSI HEOOXOIMMBIX YMEHHI, TOTOBHOCTD aJalTHPOBATHCS B MPOPECCHOHAIBHOMN Cpeie;

6) 3K0JIOrHYecKOro BOCIIUTAHMS

IKOJIOTHYECKH 11eeco00pa3Hoe OTHOIICHUE K TPUPOJIE KaK UCTOUYHUKY KM3HU Ha 3eMIie, OCHOBE €€ CYIIECTBOBAHHUS, TOHUMAHUE [[EHHOCTU
3I0pOBOrO M 0€30IacHOro o0pas3a >KU3HU, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY (DM3WYECKOMY W IICHXHYECKOMY 3J0POBBIO, OCO3HAHUE
[IEHHOCTH COOJIOJICHUS TIPaBHJI OE30MACHOTO MOBEICHUS MPU PAdOTE C BEIIESCTBAMH, a TAKXKE B CUTYAIUAX, YIPOXKAIOIINUX 3OPOBBIO U KU3HU
JIIOJICH;

CIIOCOOHOCTH TPUMEHSTh 3HAHHS, IMOJIydaeMbIe MPH HM3YYCHHHM XUMHH, Ui PEIICHUsS 3a7ad, CBA3aHHBIX C OKPYXKAIOMIEH MPUPOIHON
CpEeJI0ii, 7Sl TIOBBIIICHUSI YPOBHS KOJIIOTUYECKON KYJIBTYpPbI, OCO3HAHUS TTI00ATBHOIO XapaKTepa KOJOTHYECKUX MPOOJIeM U MyTeil UX pelieHus
MOCPEACTBOM METOJIOB XHMHUH, 3KOJOTHMYECKOTO MBINUIEHUSA, YMEHHS PYKOBOJACTBOBATHCA MM B IO3HABATEIbHOW, KOMMYHUKATUBHOW U
COIIMAJIbHOM MPAKTHUKE.

METAIIPE/IMETHBIE PE3YJIbTATDI

B cocraBe meramnpeaMeTHBIX PE3YyJIbTATOB BBIICISIOT 3HAUMMBbIe i (POPMUPOBAHUS MHUPOBO33PEHUS OOIIEHAYyYHBbIE MOHATHSA (3aKOH,
TEOpHs, TPHUHIIMII, THIIOTe3a, (aKT, CUCTEMa, MPOIECC, IKCICPUMEHT U JIPYroe.), KOTOPhIE MCIOIB3YIOTCS B €CTCCTBCHHO-HAYYHBIX YYCOHBIX
mpeIMeTax M IMO3BOJISIIOT Ha OCHOBE 3HAHHMM M3 3THUX MpPeAMETOB (OPMHUPOBATh MPEACTABICHUE O LEIOCTHOM HAaydyHOHl KapTUHE MUpa, U
YHUBEpCalIbHbIE YUeOHbIC eHCTBUS (I03HABATEIbHBIC, KOMMYHUKATUBHBIE, PETYISATHBHBIC), KOTOPBIE 00€CTeunBaroT (HOPMUPOBAHNE TOTOBHOCTH
K CaMOCTOSITEIbHOMY TJIAHUPOBAHUIO U OCYILIECTBICHHUIO Y4eOHO 1eATEIbHOCTH.

IMo3naBaTebHBIE YHHBeEPCcAJbHbIE YUeOHbIE AeiCTBUS

ba3oBble JJjornueckue geMcTBUA:

YMEHUS UCIOJIH30BaTh MPUEMBI JJOTUYECKOTO MBIIIJICHUS TP OCBOSHUHU 3HAHUI: PACKPBIBATh CMBICI XMMHYECKUX MOHATUN (BBIIETATH UX
XapaKTepHbIe MPU3HAKH, YCTAHABIMBATH B3aUMOCBS3b C JPYTUMU MOHSATHSIMH), UCIIOJNB30BAaTh MOHATHUS JUIsl OOBSCHEHHUS OTIENbHBIX (PAKTOB U
SIBJICHUH, BBIOMpATh OCHOBAHMSI M KPUTEPUHU JUIsSI KJIACCH(PUKAIIMN XMMHUUYECKHX BEIIECTB M XUMHUYECKUX PEaKIMi, YCTaHABIMWBATh MPUUYUHHO-
CIIEJICTBEHHBIC CBS3H MEXKAY OOBEKTaMH W3YYEHHUS, CTPOUTH JIOTUYECKUE PACCYKIACHHS (MHIYKTHBHBIC, JACIyKTHUBHBIC, IO aHAJOTHH), JENaTh
BBIBOJIBI M 3aKITIOUCHUS

yMEHHE TPUMEHATh B TIPOIECCe TO3HAHUSA TOHATHA (MPEAMETHBIE ¥ METANpeIMETHBIC), CHUMBOJIMYECKHE (3HAKOBBIC) MOJIEIH,
UCIONIb3YEeMbIE€ B XHMHH, TPEeoOpa3OBHIBATh IIUPOKO MPUMEHSEMbIE B XHMHH MOJEIbHBIC TPEICTABICHUS — XUMHUYECKUN 3HAK (CHMMBOJ
JJIeMeHTa), XUMudecKas (opmysia M ypaBHEHHE XHUMHUYECKON peakIMu — TPH pElIeHUH Y4eOHO-TIO3HABATEIBHBIX 3a7a4, C Y4ETOM ITHUX
MOJICTIbHBIX TPEACTABICHUI BBISBIATh U XapaKTEPHU30BATh CYIIECTBEHHBbIC MPU3HAKH H3YYaeMbIX OOBEKTOB — XUMHUYECKHX BEIIECTB U
XUMUYECKUX PEAKIUH, BBIABIATH OOIIME 3aKOHOMEPHOCTH, MPUYWHHO-CJICICTBEHHBIC CBS3W M TMPOTHBOPEUHS B HM3YYaeMBIX TIpoOIleccax H
SIBJICHUSIX.

ba3oBble uccieaoBarejibCKue 1eHCTBHSA .



YMEHHUE HCIIOJIb30BaTh IOCTABJICHHbBIE BOIPOCHI B KAa4eCTBE MHCTPYMEHTA IIO3HAHUS, a TaKXKe B KayecTBE OCHOBBI A (POPMHPOBAHUS
TUIOTE3bI 110 IPOBEPKE MPABUIBHOCTU BbICKA3bIBAEMBIX CY)KJIEHUN;

IPUOOpPETEHUE OMNbITAa M0 IUIAHUPOBAHHUIO, OPraHU3alMM M IPOBEICHHIO YYCHMUYECKUX 3KCIIEPUMEHTOB, yMEHHE HaOlIrolaTh 3a XOJIO0M
mporecca, CaMOCTOSITEIbHO MPOTHO3UPOBATh €ro pe3ysbTaT, (HopMyIupoBaTh 00OOLICHUS W BBIBOABI IO PE3yJbTaTaM IMPOBEAEHHOTO OIBITA,
HCCIIEIOBaHMs], COCTABIIATh OTYET O IPOETAHHON paboTe.

Pabora ¢ undopmanmeii:

yYMEHUE BBIOMpaTh, aHAIU3UPOBaTb U HHTEPIPETHPOBATH MH(DOPMALMIO pa3IMYHBIX BUJOB M (OPM HPEICTABICHUSA, MOIY4aeMyl U3
Pa3HbIX MCTOYHUKOB (HAy4HO-TIOMYJIIpHAs JINTEpaTypa XMMHYECKOI'O COJEp)KaHus, CIpaBOYHbIE MOcoOUsl, pecypchl MHTepHeTa), KpUTHUECKH
OLIEHUBATh IPOTUBOPEUUBYIO U HEJOCTOBEPHYIO HH(POPMALIUIO;

YMEHHUE MPUMEHSATh Pa3InYHBIE METOABI U 3aIPOCH TIPU MOMCKE U 0TOOpe MH(POPMALIUU U COOTBETCTBYIOIINX JAHHBIX, HEOOXOAUMBIX IS
BBINOJIHEHUS] y4eOHBIX M IO3HABATENBHBIX 33Ja4 ONPEAEIEHHOTO THIA, IPUOOpPETEeHUE OMbITa B OOJIACTH MCIIOJIb30BAaHUS MH(POPMALUOHHO-
KOMMYHHMKATHUBHBIX TEXHOJIOTUH, OBJa/IeHUE KyJIbTYpOi aKTUBHOI'O HUCIIOJIb30BAHUS PA3IIMYHBIX TOMCKOBBIX CHUCTEM, CAMOCTOSTENBHO BBIOMPATH
ONTUMAJIbHYIO (OpMY MpPEACTaBICHUS MH(GOPMALMKU U WUIIOCTPUPOBATH pEIIaeMble 3a7auydl HECIOXKHBIMM CXEMaMH, JuarpaMMamu, JpyTuMU
dbopMamu rpadKu U UX KOMOUHAITHSIMU;

YMEHHUE HCIONb30BaTh U AaHAJU3UpPOBaThb B IIpolecce y4eOHOM M MCCIIEeOBATENbCKOM AEATeNbHOCTH WHGOpPMALKI0 O BIMSIHUU
IIPOMBIIIJIEHHOCTH, CEIILCKOT0 X034iCTBA U TPAHCIIOPTAa Ha COCTOSTHUE OKPY’KAIOLIEH MPUPOTHON CPEJIbI.

KoMMmyHuKaTHBHBIC yHHBepcaabHblIe y4eOHbIC JeHCTBHUA:

YMEHHMS 33/1aBaTh BOIPOCH! (B X0/€ Auaiora u (WiM) AUCKYCCUU) MO CYIIECTBY O0OCYXAaeMON TeMbl, (POPMYIHUPOBATh CBOU MPEIOKEHUS
OTHOCHTEJILHO BBIIIOJIHEHUS NIPEIOKEHHON 3a]a4n;

YMEHHUSI TIPEACTABIATh MOJyYEHHbIE Pe3yIbTaThl O3HABATEILHON JESATENIbHOCTH B YCTHBIX U MMCbMEHHBIX TEKCTaX; AeNaTh MPE3EHTALUI0
Pe3ybTaTOB BBHIMOJIHEHUS! XUMHUYECKOTO 3KCIEPUMEHTa (J1ab0paTOpHOro OMbITa, JaOOpaTOpHON paboThI MO HCCIIEIOBAHUIO CBOICTB BEILECTB,
y4eOHOTO MPOEKTA);

YMEHUS Y4eOHOIro COTpYIHHUYECTBA CO CBEPCTHUKAMH B COBMECTHOM MO3HABATENbHON U MCCIEI0BATENbCKON AEATENbHOCTH MPHU PEIICHUH
BO3HHUKAIOIIMX MPOOJIeM Ha OCHOBE yuéTa OOIIMX MHTEPECOB U COTJIAaCOBAHMS MO3ULUI (00CYXIEHUS, 0OOMEH MHEHHUSIMH, «MO3TOBBIE IITYPMbI»,
KOOp/AMHAIIMSI COBMECTHBIX JICHCTBUH, onpeieNieHre KPUTEPHUEB MO OLIEHKE KaueCTBa BHIIIOJHEHHOM padoThl U ApyrHe).

PeryasitTuBHbIe yHHBepcaJbHbIe y4eOHbIe 1eiiCTBUS:

YMEHHE CaMOCTOSITENIbHO OINpEeAeNATh LEIH AESTeNbHOCTH, IJIAaHUPOBaTh, OCYIIECTBIATh, KOHTPOJMPOBATh M MHpPU HEOOXOAMMOCTH
KOPPEKTHpPOBAaTh CBOIO JIEATEIBHOCTh, BBIOMpaTh Hambosiee 3(EeKTUBHBIE CHMOCOObI pelleHHs Y4YeOHBIX U IO3HAaBaTENbHBIX 3ajad,
CaMOCTOSITENTbHO COCTaBIISATh MJIM KOPPEKTUPOBATh MPEATIOKEHHBIN alropuT™M JEHCTBUI MPHU BBINOJHEHUH 33JJaHUI ¢ YIETOM MOTYYEHHS] HOBBIX
3HaHUI 00 M3yyaeMbIX OOBEKTaX — BELIECTBAX M PEAKLUSAX, OILEHHWBATh COOTBETCTBHE IMOJYUYEHHOTO pe3yjbTaTa 3asBICHHON IeNd, YMEHUe
MCIOJIb30BaTh U aHAJIM3UPOBATh KOHTEKCTHI, ITpe/ijlaraéMble B YCIIOBUU 3aJaHHM.

HNPEAMETHBIE PE3YJIbTATbBI



B cocraBe mpeaMeTHBIX pe3yNbTaTOB MO OCBOCHHUIO O0S3aTENILHOTO COJEp)KaHHUS, YCTAaHOBJIEHHOTO JaHHOW QenepanbHOil paboueit
MPOrpaMMOii, BBIIEISIOT: OCBOCHHBIE OOYYAarOIIMMUCS HAaydHbIE 3HAHUS, YMEHHUS U CIOCOOBI ACUCTBUH, creruduueckue s MpeIMETHOM
o0nactu «XuMUs», BUABI JEATEIBHOCTH MO MOJYYSHHIO HOBOTO 3HAHUS, €r0 MHTEPIpETalu, IpeoOpa3oBaHUIO U MPUMEHEHUIO B PAa3IMYHBIX
y4eOHBIX ¥ HOBBIX CUTYaIlUsX.

K xonny oOyuenus B 8 kiacce npeaMeTHbIe pe3ylbTaThl Ha 0a30BOM YpOBHE JIOJKHBI OTpa)kaTh CPOPMHUPOBAHHOCTH y OOYUYaAIOLIUXCS

YMCHMM:

PacKpbIBaTh CMBICII OCHOBHBIX XMMHYECKHUX MOHATHI: aTOM, MOJIEKYJId, XUMUYECKUHI JIEMEHT, IPOCTOE BEILECTBO, CII0KHOE BELIECTBO,
cMech (OJTHOPOJHAs U HEOJHOPOJHAsI), BAJIGHTHOCTb, OTHOCUTENbHAsI aTOMHAsl U MOJICKYJIsIpHas Macca, KOJIMYECTBO BEIECTBA, MOJIb,
MOJIIpHAasi Macca, MaccoBas J0Js XMMMUYECKOIO 3JIEMEHTa B COEIMHEHUU, MOJSPHBI O0BEM, OKCHUJ, KUCIOTa, OCHOBAHHE, COJIb,
JIEKTPOOTPHULIATEILHOCTh, CTENEHb OKUCIIEHUS, XUMHUYECKas peakiys, KIacCU(pHUKALUs PeakUUid: peaklUu COEAMHEHMs, peaKlUH
pa3oKEHUs, Peakuy 3aMEIICHUs, PEaKIIMi OOMEHa, 9K30- U SHIOTEPMUYECKHE PEaKIMH, TeIUIOBOW 3(PQEeKT peakuuu, sSApo aroma,
3JIEKTPOHHBIN CJIOM aToma, aTOMHast OpOuTallb, paAMyC aTOMa, XMMHUYECKasl CBsI3b, MOJISIpHAsl U HEMOJISIpHAs KOBAJIECHTHAs CBsI3b, HOHHAS
CBSI3b, HOH, KATHUOH, aHUOH, PaCTBOP, MacCcoOBas J10J1s1 BEIlECTBA (MPOLIEHTHAsA KOHLEHTPALKs) B paCTBOPE;

WUIIOCTPUPOBATh B3aMMOCBS3b OCHOBHBIX XMMHYECKUX TOHATUH M NPUMEHATH OTH IOHATUS IPU ONMCAHMM BEILECTB U HX
MpEeBpaIlCHU;

WCIIOJIH30BATh XUMUYECKYIO CHMBOJIUKY JUISI COCTABJICHUS (POPMYIT BEIIECTB M YPaBHEHUIH XMMHUYECKIX PEaKIUii;

OTIpE/EIIATh BAJICHTHOCTh ATOMOB 3JIEMEHTOB B OMHApHBIX COECIUHEHUSX, CTENEHb OKHUCIEHMS DJIEMEHTOB B OMHAPHBIX COECIUHEHMSX,
MIPUHA/IJIEKHOCTh BEIIECTB K ONpPEEIEHHOMY KJIacCy COEAMHEHMH Mo (opMyliaM, BUJ XMMHUUYECKOHN CBSI3U (KOBaJE€HTHAas U MOHHAs) B
HEOPraHUYECKUX COCAUHECHUSAX;

packpbiBaTh cMbica [lepuonnueckoro 3akona J[. V1. Menneneesa: 1eMOHCTpUPOBATh IOHUMAHUE NIEPUOANYECKON 3aBUCUMOCTH CBOWCTB
XUMHUYECKHX 3JIEMEHTOB OT UX MOJIOKEHUS B lleproamyeckoi cucreme, 3aKOHOB COXPAHEHHUS MacChl BELIECTB, IIOCTOSTHCTBA COCTaBa,
aTOMHO--MOJIEKYJISIPHOTO YYEHMs, 3aKOHa ABOTaipo;

OIMCHIBATh M XapaKTepHu30BaTh TabnuuHyo Gopmy [lepunonnyeckoil cucTeMbl XUMUYECKUX 3JIEMEHTOB: Pa3MyaTh MOHATUS «TJ1aBHAs
noarpynna (A-rpynmna)» U «mobouHas noarpynna (b-rpynma)», Manble u Gonbliue MepUOIbI, COOTHOCHTh O0O3HAYEHUS, KOTOpbIE
uMmerorcs B Tabmuue «llepuoanueckas cucrema xumuueckux aneMmeHToB JI. M. MenneneeBa» c YHCIOBBIMHU XapaKTE€pPUCTHKaMU
CTPOEHHUSI aTOMOB XMMMYECKHX 3JEMEHTOB (COCTaB M 3apsan sA1pa, oOlee YuciIo JMEKTPOHOB M paclpeielieHHe UX MO 3JIEKTPOHHBIM
CJIOSIM);

KJ1acCU(UIIUPOBATh XMMUYECKHE JIEMEHTHI, HEOPraHNYECKHUE BEIEeCTBA, XUMUUYECKHE PEaKIMU (TI0 YUCIy U COCTaBY YYacTBYIOLIUX B
peaKIMU BEIIECTB, 110 TEIIOBOMY (P (deKTy);

XapaKTepu30BaTh (OMUCHIBATh) OOLIME XMMHUYECKHE CBOICTBA BEIIECTB Pa3IMYHBIX KJIACCOB, MOATBEpPXAas ONUCAHUE MpPUMEpaMH
MOJIEKYJISIPHBIX YPABHEHUH COOTBETCTBYIOIINX XUMHUYECKUX PEAKIIN;

IIPOTHO3UPOBATh CBOMCTBA BELIECTB B 3aBUCUMOCTH OT HMX KayeCTBEHHOI'O COCTaBa, BO3MOXHOCTH IIPOTEKAHUS XUMHUYECKUX
IIPEBPALEHUI B pAa3JIMYHBIX YCIOBUSAX;



BBIUUCIISATh OTHOCHTEIBHYIO MOJICKYJSPHYIO U MOJISIPHYEO MacChl BEIIECTB, MAacCOBYIO JIOJNIFO XHMHUYECKOTO 3JIEMEHTa 1Mo (GopmyIie
COCIMHEHUSI, MACCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, POBOAUTH PACUETHI IO YPABHEHUIO XMMUYECKON PEaKIui;

MPUMEHSITh OCHOBHBIE OIEPAlMA MBICIUTEIBHON NEATEIBbHOCTH — aHallu3 W CHHTE3, CpaBHEHHE, O0O0OIIEHHE, CHUCTEMATHU3AIIHIO,
KJIACCU(UKALIUIO, BBISBICHUE MPUYMHHO--CICJACTBCHHBIX CBSI3€d — JUIS HM3Y4YCHHS CBOWCTB BEHIECTB M XUMHUYECKUX pEaKIUH,
€CTECTBEHHO-HAYYHBIC METO/IbI IO3HAHMS — HAOJIIOJICHHE, H3MEPEHHE, MOJICITUPOBAHHE, SKCIIEPUMEHT (PEabHBIN U MBICIICHHBIN);
CIIeZIOBaTh MpPaBUJIAM TIOJB30BAHUS XMUMHUYECKOW IMOCYA0H M nabopaTOpHBIM 00OpYJOBAaHMEM, a TaKXkKe NpaBWIaM OOpalieHus ¢
BEIIECTBAMH B COOTBETCTBHHM C MHCTPYKIMSIMH IO BBITIOJHEHUIO JTAOOPATOPHBIX XMMHUYECKUX OTBITOB IO IMOJYYCHUIO U COOUPAHHIO
ra3000pa3HbIX BelIecTB (BOJAOPOAA W KHUCIOPOJA), MPUIOTOBICHHIO PACTBOPOB C OMPEACIEHHON MacCOBOH OJICH pacTBOPEHHOTO
BEIIECTBA, IJIAHUPOBATh M TPOBOJUTH XMMHUYECKHAE DKCIIEPHUMEHTHI 10 PACIIO3HABAHUIO PACTBOPOB INEIOYCH M KHUCIOT C ITOMOIIBIO
WHIUKATOPOB (JaKkMyc, heHondranent, METUIOPAHK U APYTHUE).

K koniy oOydenust B 9 KJjacce npeaMeTHbIE pe3yiIbTaThl HA 0a30BOM YPOBHE JOJDKHBI OTpakaThb CHOPMUPOBAHHOCTH Yy OOYYAIOIIUXCS

YMEHHUI:
[ ]

PacKpbIBaTh CMBICIT OCHOBHBIX XUMHUYCCKUX IMOHSATHI: XUMUYECKUH JIEMEHT, aTOM, MOJISKYJIa, NOH, KATHOH, aHUOH, TIPOCTOE BEIIECTBO,
CIIO’)KHO€ BEIIECTBO, BAIGHTHOCTb, 3JICKTPOOTPUIIATEIILHOCTD, CTENICHh OKUCIICHUS, XUMUYECKasl PEaKIysl, XMMHUUECKas CBS3b, TEIIOBON
¢ (deKT peakuud, MOJIb, MOJSPHBIA O0BEM, PacTBOP, AJNEKTPOJIUTHI, HEINEKTPOJIUTHI, SJICKTPOIUTUYECKAS TUCCOLMUAIUS, PEaKIIuu
MOHHOTO OOMEHa, KaTajau3aTop, XMMHUYECKOE paBHOBECHE, OOpaTHUMbIE W HEOOpAaTUMBbIE PEaKIMH, OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIC
pEaKiuu, OKUCIUTEIh, BOCCTAHOBUTEINb, OKUCICHUE U BOCCTAHOBIICHUE, aJNIOTPONHs, aM(pOTepHOCTh, XUMHUECKas CBS3b (KOBaJEeHTHAs,
WOHHAs, METaJUTNYecKas), KpUCTAJUIMYEeCKas PEIIETKa, KOPPO3Us METaUIOB, CIUIABBI, CKOPOCTh XWMHUYECKOW PpEaKIH, MpPeIebHO
nonyctumast konnentpamus [1/IK Bemectsa;

WUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XHMHYECKUX TIOHATHH W TIPUMEHSATh OTH TOHSATUS TPH ONUCAHWHM BEIISCTB W WX
IIPEBPAILCHHUI;

WCIOJIb30BaTh XMMHUECKYIO0 CHMBOJIUKY JIJIsl COCTaBJICHHs (JOPMYT BEIIECTB U ypaBHEHUI XUMUYECKUX PEAKIUH;

OTIPE/ICIIATh BAJCHTHOCTh M CTEICHb OKUCJICHHS XWMHUYECKUX JJIEMCHTOB B COCIMHCHHUSX DPA3JIMYHOTO COCTaBa, MPUHAIICKHOCTH
BEIIECTB K OMpPENEIEHHOMY KJIACCy COCTMHEHHH 1o (opMynam, BHJ XUMHUYECKOW CBS3HM (KOBAJICHTHAs, MOHHAs, METAJUTMYECKas) B
HEOPTaHMYECKUX COEJAMHEHUSX, 3apsj HMOHA MO XMMHUYECKOW (opmyle, XapakTep cpelbl B BOJHBIX PacTBOpaXx HEOPTaHUYECKUX
COCTMHEHHH, TUTT KPUCTA/UTMYECKOM PEIIETKH KOHKPETHOTO BEIIECTRA;

packpsiBaTh cMmbich [lepuoanueckoro 3akona JI. . MeHneneeBa U A€MOHCTPUPOBATH €0 TOHUMAHUE: ONMHCHIBATh U XapaKTepU30BaTh
tabmunyto Gopmy Ileproguveckoll CUCTEMBl XMMHUYECKHUX DJIEMEHTOB: pa3iU4arh MOHITHS «TJaBHas moiarpymnma (A-rpymma)» u
«mmobounast moarpynmna (b-rpymma)», manbie U OoNbIIME MEPUOIBI, COOTHOCHUTh 0003HAUYEHHUSI, KOTOPHhIE MUMEIOTCS B MEPUOTUICCKOM
TabyuIle, C YUCIOBBIMU XapaKTEPUCTHKAMHU CTPOSHUS aTOMOB XMMHUECKHUX AJIEMEHTOB (COCTaB U 3apsi sSApa, o0Iee YnCiIo AIEKTPOHOB
U pacrpeesieHne UX IO JIEKTPOHHBIM CII0SIM), OOBSICHATH 00IIHe 3aKOHOMEPHOCTH B N3MEHEHHH CBOMCTB DJIEMEHTOB M MX COEJIMHEHUH
B IIpeJieax MaJbIX MEPUOJIOB U TJIABHBIX MOATPYII C YIETOM CTPOCHUS UX aTOMOB;



KJIaCCU(PUITUPOBATh XUMHYECKHE IJIEMEHTHI, HEOPTaHWYECKHUE BEIIECTBA, XMMHYECKUE PEaKIUU (10 YUCIY M COCTaBy YYacTBYIOIIUX B
pEeaKIMK BEIIECTB, MO TeIIOBOMY 3 (PEKTy, M0 N3MEHEHHUIO CTETICHEH OKUCICHUSI XUMUUYECKHX JICMEHTOB);

XapaKTepu30BaTh (OMUCHIBATH) OOMIME M CHEHH(PUYIESCKHE XUMUYECKHE CBOWCTBA MPOCTBIX W CIIOXKHBIX BEIIECTB, IMOATBEPXKIAS
ONMHUCaHUE TPUMEPAMU MOJIEKYJISIPHBIX M HOHHBIX YPAaBHEHUU COOTBETCTBYIOIIUX XUMUYECKUX PEAKIIUI;

COCTaBJIATh YPABHEHUS AJICKTPOIUTUYECKON THCCOLMAIMU KHUCIIOT, IIEJI0YEH M COJIeH, TOJIHBIE U COKpAIIEHHbIC YPAaBHEHHS pEaKIUid
HOHHOTO OOMEHa, ypaBHEHHS PEaKIMH, MOJATBEP)KIAIOIINX CYIICCTBOBAHUE TEHETUYECKOW CBS3M MEXKIY BEIIECTBAMH DPAa3TMYHBIX
KJIACCOB,

PacKpbIBaTh CYIHOCTh OKUCIUTENbHO-BOCCTAHOBUTEIBHBIX PEAKIIUN TOCPEACTBOM COCTABICHHS 3JIEKTPOHHOTO OajaHca ITUX PeaKIuii;
MPOrHO3UPOBATh CBOMCTBA BEILIECTB B 3aBUCUMOCTH OT HX CTPOEHHUS, BO3MOXKHOCTU MPOTEKAHUS XMUMHUYECKUX MpPEBpallleHU B
Pa3IUYHBIX YCIOBUSIX;

BBIUUCIIATH OTHOCUTENBHYIO MOJEKYISPHYIO M MOIISPHYIO MAacChl BEIIECTB, MAaCCOBYIO OJI0 XHMHYECKOrO 3JIeMeHTa Mo (Gopmylie
COEIMHEHMS], MAaCCOBYIO JIOJIIO BEILIECTBA B PACTBOPE, MPOBOAUTH PACUETHI 10 YPABHEHUIO XMMUYECKON pEaKIUU;

COONIONAaTh TpaBHJa IOJIE30BAHHMS XHMHYECKOW TOCYAOH M JIaDOopaTOpHBIM OOOpyJOBaHWEM, a TakkKe IpaBuia OOpalieHus C
BEIIIECTBAMH B COOTBETCTBUU C MHCTPYKLUUSIMH IO BBIMOJHEHUIO JTAOOPATOPHBIX XMMHUYECKUX OIBITOB IO MOJYYEHHUIO U COOMPAHUIO
ra3o00pa3HbIX BEIIECTB (AMMHAKa U YTIEKUCIIOTO ra3a);

MIPOBONTH PEAKIUH, TIOTBEPKIAIOIINE KAaYeCTBCHHBIN COCTaB Pa3IMYHBIX BEIICCTB: PACIIO3HABATH OMBITHBIM ITyTEM XJIOPHII-, OPOMHUI-
, uomua-, kapOonart-, ¢ocdar-, cuiIMKaT-, CcyibdaT-, THAPOKCHI-UOHBI, KATHOHBI AMMOHHS M HOHBI M3yYEHHBIX METAaJIJIOB,
MPUCYTCTBYIOIIME B BOJAHBIX PACTBOPAX HEOPTAHMYECKUX BEIIECTB;

MPUMEHATh OCHOBHBIE OIEPAIlMd MBICIUTEILHON JESITeIbHOCTH — aHaliu3 M CHHTE3, CpaBHEHHE, 000O0IeHHEe, CHUCTEMaTU3AIHIO,
BBISIBIICHUE TPUYMHHO-CIICICTBEHHBIX CBSI3€d — JJII M3YYEHMs] CBOWCTB BEIIECTB M XUMHUYECKHX DPEAKIUN, €CTeCTBEHHO-HAYYHBIC
METO/IbI IO3HAHUS — HAOJII0IeHNe, U3MEPEHNEe, MOJIEIUPOBaHHE, SKCIIEPUMEHT (peaibHbI U MBICTICHHBIN).



3 pa3aeJi. TemaTn4eckoe IJIAaHUPOBaAHUE

(2 ypoxa B Henenro, 68 ypokoB B roa B 8 kiacce, 66 ypokos B roja B 9 kiiacce)

8 KVIACC
KoanuecTBo yacoB Buabl nesireJilbHOCTH Peanusanusi BOCIMTATEIBHOIO = JjIeKTPOHH
Mpak NOTEHIHAJIA YPOKA (BUIBI U ple
HaunmenoBanmue P
Ne I e—— Kontpo  THYec (opmbI 1eATEIBHOCTH) (uudposbie)
n/n Bcer bHBI KU o0pa3oBareJ
NPOrpaMmbl cero | 1 ¢ ¢ P
padorbl  pabdoTr bHbIE
bI peCypcChI
Paznea 1. [lepBoHayanbHble XUMHYECKHE IOHATHS
PackpeiTh cmbica uzydyaembix  Monayip "llIkonbHbIH ypok"
MOHSTUH; YcTaHOBIEHUE TOBEPUTETBHBIX
PackpeiTh posib XWMMHH B OTHOIICHUH MEXIY YUUTEICM U
IpUPOJIe U KU3HH YEJIOBEKa,  €ro yYeHUKaMH,
€€ CBs3b C IPYTUMH HayKaMHu;  CIIOCOOCTBYIOIIMX MMO3UTHBHOMY
Paznuyath yucThie BelIeCTBA =~ BOCIPHUSATHIO YUAIIUMHUCS
U CMECH; OJHOPOAHBIE W  TPeOOBAHUU U MPOCHO YUUTEIIS
XuMHs — BaKHas > OMHOpOA p P Y1 ’
HEOJIHOPOJIHBIE CMECH; MPHUBJICYCHUIO X BHUMaHUS K
obJacTb . bubnuoteka
Paznuuare  ¢usmueckue uW @ 00OCYyKIaeMOW Ha ypOKe
€CTECTBO3HAHUSA U [HOK
1.1 N 5 2 XHUMHYECKHE SIBJICHUS; nH(pOpMaIIUY, aKTUBU3ALIUU UX i
NPaKTHYECKON . https://m.edso
Ornpenenarsb MPU3HAKH  TMO3HABATEILHOM JIEITEIbHOCTH;
EATENLHOCTH N 0.ru/7f41837c
qenoBeKa XUMHUYECKUX  peakuuid Hu  MOOYXKICHHE IIKOJIbHUKOB -
YCJIOBHSI MX NTPOTEKAHNS, co0JII01aTh HA YpOKe
CnenoBate mpaBwiaMm Th u = oOmIENpUHATHIE HOPMBI
[IIIP  nmpu  BHINOJHEHMM  TOBEJEHUS, IPaBUiIa OOIIEHUS
paKTHYeCKUid paboT. CO CTapIUINMH U CBEPCTHUKAMH,
MPUHIIMIIBI Y4eOHOM
JTUCIUILTAHBL U
CaMOOPTaHU3aIUH
Bemectsa i [Ipumensars ecrectBeHHO - Moayns "[lIkonsHEI ypok" bubnuoreka
Hay4YHBIE METOJIbI TIO3HAHUS U TIPUMEHEHUE Ha YPOKE HOK
1.2 XUMUYECKHE 15 1 .
J— OCHOBHBIE OIEpalid HHTEPAKTUBHBIX (OPM PabOTHI https://m.edso
P MBICIIUTEIIbHOU YUYaILUXCS: NHTEIUIEKTYAJIbHBIX 0.ru/7f41837c
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JEATEIBbHOCTH NIl U3Y4YEHUS
BEIIECTB U  XUMHUYECKUX
peakuuii; PackpbITb CMBICHT
HU3y4aeMbIX MIOHATUN;
Paznuuate  Qusuyeckue u
XUMUYECKUE  SIBICHUS, U
OOBSCHATH HUX CYIIHOCTH C
TOYKM  3pEHUS  aTOMHO-
MOJIEKYJISIPHOTO YYEHHS;
Onpenenstsb IpU3HAKU
XUMUYECKUX  pEeakuuid U
YCIIOBUS UX IPOTEKAHUS;

Knaccudunuposars
XUMUYECKUE peakiumy;
CocTaBndartb (hopMyibl

OMHApHBIX COCAMHEHUHN I10
BAJCHTHOCTH U ONPEIENATh
BAJICHTHOCTh 110 (opMyJiaM

BEILIECTB; paccTaBiIATh
K03 HULIUEHTHI B
YPaBHEHHUAX XUMHYECKON
peakuuu;

CnenoBates mnpaBunam Th u
[ITIP npum  BBHINOJHEHUU
MIPAKTUYECKUHA padoT.

UTP, CTUMYJIUPYIOIIUX
M03HABATEIbHYIO MOTHBALIUIO
IIKOJIbHUKOB; TUAAKTHYECKOTO
Tearpa, I/ie OoJTy4eHHbIC Ha
ypOKe 3HaHUs OOBITPBHIBAIOTCS B
TeaTpaJIbHBIX MIOCTAHOBKAX;
JUCKYCCHI{, KOTOpPBIE JalOT
YUYaIIUMCS BO3MO>KHOCTb
MPUOOPECTH OIBIT BEJICHUS
KOHCTPYKTHBHOTO JTHAJIOTa;
IPYNIOBOM pabOTHI UK pabOTHI B
napax, KOTOpble ydaT
IIKOJIbHUKOB KOMaHAHON paboTe
Y B3aUMOJICUCTBUIO C IPYTUMU
JIETHbMH;
-BKJIFOUEHHE B YPOK UTPOBBIX
MpoLeayp, KOTOPhIE TOMOTAIOT
MOJIeP)KaTh MOTHBAIIMIO AETEH
K MTOJTy4eHUIO 3HaHU,
HAJIQ)XKUBAHUIO TTO3UTUBHBIX
MEXJIMYHOCTHBIX OTHOIIEHUI! B
KJ1acce, IOMOTaroT
YCTaHOBJICHUIO
Jo0porkenareabHOl aTMochepsl
BO BpeMsl ypoKa

Hroro no paszueny

20

Pasnen 2. BaxkHeiimme npeacTaBuTe/ i HEOPraHMYEeCKUX BellleCTB

Bosnyx. Kucnopon.
2.1 [Tonsarue 06
OKCHgax

PackpbITh cMBICT M3y4aeMbIX
MOHATUM M TPUMEHATh UX
IIpU  ONKMCAHUM  CBOWCTB
BELIECTB U NIPEBPALLECHUN;
XapakTepu3oBaTh COCTaB
BO3/yXa, PU3NYECKUE U
XUMHUYECKHE CBOWCTBA.

Mopnyns "IlIkonbHEIM ypoK"
IIpuMeHeHHe Ha ypoke
MHTEPAKTUBHBIX POPM pabOTHI
y4YaluXxcs: UHTEUIEKTYaJIbHbBIX
UTp, CTUMYJIUPYIOIIUX
[I03HABATEIbHYI0 MOTUBALIUIO
IIKOJIbHUKOB; TUAAKTHYECKOIO

bubmmoreka
1HOK

https://m.edso
0.ru/7f41837c
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2.2

Bonopoxa.Ilonstue
0 KHMCJIOTaxX U COJISIX

CpaBHUBaTh peakinu
TOPEHUS U MEJICHHOTO
OKHCJICHUS; PacliO3HaBaTh
OTIBITHBIM ITyTE€M KHCIIOPO/I;
OOBSCHATH CYIIHOCTD
9KOJIOTMUYECKUX MPOOIIeM,
CBSI3aHHBIX C 3arpsi3HEHHEM
Bo3ayxa; CinenoBarh
npaswiaMm Tb u [P npu
BBITIOJTHCHUH TTPAKTUICCKHIMA
pabor.

PackpbITh cMBICT HM3y4aeMbIX

NOHATUH U TNPUMEHATh UX

IIpM  ONHCAHUM  CBOWCTB

BEILECTB U MIPEBPAICHU;
XapakTepus3oBaTh
(u3nuecKre U XUMHUYECKHE
CBOICTBa BOJOPO/IA,
CIOCOOBI €ro MOTyYSHHUS,
npumenenus. Codbpathb
npudOp U1 €ro MoIydeHus..
CrnenoBats nipaBuiam Th u
[IIIP npu BBITIOTHEHUH
MPaKTUYECKHUI padoT.
YyacTBOBaTh B COBMECTHOM
pabore B rpymrie.

TeaTpa, Ilie MoJyYeHHbIE Ha
YpOKE 3HaHUS OOBITPHIBAIOTCS B
TeaTpaJbHBIX OCTAHOBKAX;
JIUCKYCCU, KOTOPBIE JAIOT
y4Yalmmcsi BO3MOKHOCTb
proOpecTH ONBIT BEACHUS
KOHCTPYKTUBHOTO J1MaJIOra;
IpYIIOBON pabOTHI WK pabOTHI
B Mapax, KOTOpbIE y4yaT
IIKOJILHUKOB KOMaHAHOU padboTe
Y B3aUMOJCHCTBUIO C IPYTUMHU
JIETHbMHU

Monynp "lIkonbHbIN ypoK"
WNuunuupoBanue U mojaepixka
HCCIIEA0BATEIBCKON U
MPOEKTHOM J1eATeTbHOCTH
IIKOJILHUKOB B paMKax
peanuzanuu UMu
pa3pabOTaHHBIX TPOEKTOB, YTO
JIaCT MIKOJIbHUKAaM BO3MOKHOCTh
pUOOPECTH HaBBIK
CaMOCTOATENIBHOIO PEIICHUS
TEOPETUYECKON MTPOOIIEMBI,
HABBIK TEHEPUPOBAHUS U
oopMIIeHUs COOCTBEHHBIX
UJeH, HaBbIK YBAKUTEIHHOTO
OTHOIIEHUS K UyKUM HJICSIM,

o opMIIEHHBIM B paboTax
JIPYTUX UCCIIEIOBATENEH, HABBIK
MyOIMYHOTO BBICTYILICHUS
nepes ayauTopue,
apryMEeHTHUPOBAHUS U
OTCTaMBaHUs CBOEH TOYKHU
3peHus

Bubianoreka
HOK

https://m.edso
0.ru/7f41837¢c
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2.3

2.4

Bopa. PactBopsl.
[Tousatue 00
OCHOBAaHHUIX

OCHOBHBIE KJIACCHI
HGOpFaHI/I‘—IeCKI/IX
COeIMHEHUN

11

PackpbITh CMBICIT H3y4aeMBbIX
MOHATUH ¥ TPHUMEHATh HX
OpU  ONMCAaHUM  CBOWCTB
BEILECTB U NIPEBPAILCHUM;
XapakTepu3oBaTh
¢busnvecKkue 1 XUMHUYECKHE
CBOMCTBA BOJIbI, €€ POJIb KaK
pacTBOpUTEIIS B IPUPOAHBIX
npoueccax. CocTaBisATh
YPaBHEHUS XUMHUECKHUX
peakuuii ¢ ydacTHEeM BOJIBI.
OOBSCHATH CYIIHOCTD
9KOJIOTUYECKUX MTPOo0IIeM,
CIOCOOBI OYUCTKHU BOJIBI U
MepBI [I0 OXpaHe BOJI OT
3arpsisHeHus. CienoBaTh
npasusiam Tb u TITIP npu
BBINOJIHEHUU [TPAKTUUYECKUM
pabort. [IpoBoauth
BBIYHCIICHUS C
IPUMEHEHNEM TIOHATUN
«MaccoBast 10151 BEIIECTBay.

Knaccugpunuposars

u3y4yaeMble  BelllecTBa IO
COCTaBYy 31 CBOICTBaM,;
CocraBnsTh (hopMyIibI
OKCH/JIOB, KHCJIOT,
OCHOBaHHUIA, colei U
Ha3bIBaTh 170'¢ o

MEXKIYHAPOAHOU

Moayins "llIkonbHbINA ypoK"
[IpuBneueHre BHUMAaHUS
IIKOJIbHUKOB K IIEHHOCTHOMY
aCIEeKTy U3Y4aeMbIX Ha ypoKax
SIBJICHUH, OpTaHU3alUs UX
paboThI ¢ IOITY4aeMoii Ha YpOKe
COLIMAJIbHO 3HAYUMOM
uHpopManrei — THUIMUPOBAHHE
ee 00CyX/IeHHUs, BbICKa3bIBaHUS
y4YalMMHCS CBOETO0 MHEHUS 110 €€
MOBOJTY, BEIPAOOTKH CBOETO K Hel
OTHOIICHHUS;

-HCII0JIb30BaHKE

BOCIIMTATEIbHBIX BO3MOKHOCTEN

coJiep>KaHusi y4eOHOTO

IpeMeTa Yepe3 AEMOHCTPALIUIO

JIETSIM TIPUMEPOB

OTBETCTBEHHOTO, IPAKJAHCKOTO

MIOBE/ICHNUS, IPOSBICHUS

4eJI0BeK0II00us 1

00pOCepAEYHOCTH, Yepe3

110/100p COOTBETCTBYIOIINUX

TEKCTOB JJIs YTEHHUs, 3a1a4 JUIs

pelieHus, TpoOIeMHBIX

CUTyalui 17151 00CYKJICHUS B

KJ1acce

Mopyns "llIkonpHBIH ypok"
WNuunmupoBanue U mojaepikka
HUCCIIE0BATEbCKON U
MPOEKTHOM 1eATETHbHOCTH
IIIKOJILHUKOB B PaMKax
peanu3anuu UMu
pa3pabOTaHHBIX TPOEKTOB, YTO
JIaCT MIKOJIbHUKAM BO3MOXKHOCTh

Bbubiaunoreka
1HOK

https://m.edso
0.ru/7f41837c

bubmmoreka
1HOK

https://m.edso
0.ru/7f41837c
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Hroro o pasneny 30

Paznen 3. llepuoanuecknii 3axoH u [lepuoguyeckas cucrema xummnueckunx 3jaemMenToB /. U. MengeneeBa. CTpoeHue aTOMOB.

XuMuuyeckasi cBA3b. OKHCINTENbLHO-BOCCTAHOBUTEIbHbIE

Ileproanueckui
3aKOH U
Ilepuoanueckas
cucreMa
XUMUYECKHUX
anemenTtoB /l. U.
Menpeneesa.
Ctpoenue aToma.

3.1

HOMEHKJIAType.

[IporHo3upoBars  CBOMCTBa
BEUICCTB Ha OCHOBE MX
o0mmmx XHMM.CBOWCTB
U3YYEHHBIX KJIACCOB.
[Ipon3BoauTh  BBIUMCIIECHHUSA

10 YPAaBHEHUSIM XUMHUYECKUX
peaKuuii.

peakuuu
PackpsITh CMBICI
NIEPUOIUYECKOTO 3aKOHa.
[lonnmare  cymecTBOBaHHUE
NEPUOINYECKON
3aBUCUMOCTH CBOMCTB

XUMHUYECKUX DJIEMEHTOB U UX
COEIUHEHUN O TMOJIOKEHHUS B
NEePUOJIUYECKON CUCTEME U

CTPOEHUHU aToMa.
[Iporno3upoBare  XapakTep
U3MEHEHUN CBOMCTB

9JIEMEHTOB M MX COEIUHEHHI
o TrpymnmaMm W Iepuoaam
[lepuoanueckoit CHCTEMBI
.. Menneneena.

proOpPECTH HABBIK
CaMOCTOSITEITLHOTO PEIICHUS
TEOPETUYECKON TPOOIIEMBI,
HABBIK TCHEPUPOBAHUS U
odopMIIeHUsT COOCTBEHHBIX
UJICH, HaBBIK YBAKUTEIHHOTO
OTHOIICHHS K UY)KUM UJICSM,
o opMIIEHHBIM B paboTax
JPYTUX HUCCIIe0BATEINECH, HABBIK
MyOJTMYHOTO BBICTYIUICHUS
nepes] ayIuTOpUeH,
apryMEHTHUPOBAHUS U
OTCTaWBaHUs CBOCH TOUKH
3peHust

Monynp "llIkonbHbIN ypoK"
WNuunuupoBanue U mojaepxka
HCCIIEA0BATEIBCKON U
MPOEKTHOM J1eATEIbHOCTH
IIKOJIbHUKOB B PAMKax
peanu3anuu uMu
pa3pabOTaHHBIX TPOEKTOB, YTO
JACT MIKOJIbHUKAM BO3MOXKHOCTb
pUOOPECTH HaBBIK
CaMOCTOSITEIILHOTO PEICHHUs
TEOPETUUYECKON MPOOIIEMBI,
HABBIK TEHEPUPOBAHUS U
odopMIIeHHsT COOCTBEHHBIX
UJIeH, HaBBIK YBAKUTEIHHOTO
OTHOIICHHUS K YY)KUM HJICSIM,

o opMIIEHHBIM B paboTax
JIPYTUX HCCIIEIOBATENEH, HABBIK

Bbubianoreka
HOK

https://m.edso
0.ru/7f41837¢c
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MyOJUYHOTO BBICTYILICHHUS
nepes ayaAuTopuen,
apryMEHTUPOBAHUS U
OTCTaMBaHUS CBOCH TOUKHU
3peHUs

XUMHYECKASA CBI3b.

32 OKHUCIIUTENBHO-
' BOCCTAaHOBUTEJILHEIE
peaxiuu
Hroro no paszneny 15

PackpbITh CMBICT H3y4aeMbIX
MOHSITHUH;

Onpenenars BUI
XUMHYECKOU CBSI3U B
COEINHEHHH;

Onpenendarsb CTENEHb
OKHCJICHUS XAMHUYECKOTO

aseMeHTa 1o (GopMmyse ero
COE/IMHEHUS;

Onpenenarb  3JIEMEHT -
OKHCIIUTENIb W DJEMEHT -

BOCCTaHOBUTEIID;
OOBACHATD CYIIHOCTb
MPOLIECCOB ~ OKHUCIIEHUS U
BOCCTaHOBJICHHS,

CocTaBniTh  3JEKTPOHHBIN
O6amaHc C y4yeToM 4YHcla
OTIAaHHBIX W TPHHATBIX

3JIEKTPOHOB;
CocraBndrtb ypaBHEHHUS
OKHCITUTEIBHO-
BOCCTaHOBUTEIIbHON
peaKImu;

Moayins "llIkonbHbINA ypOK"
[TpuBneueHre BHUMaHUS
HIKOJIbHUKOB K IIEHHOCTHOMY
aCIIeKTy U3Y4aeMBbIX Ha yPOKax
SIBJICHUH, OpraHu3aius ux
paboTHI ¢ OTy4aeMoii Ha YpOKe
COLIMAJIBHO 3HAYMMOM
uHpopManrei — THUIMUPOBAHHE
ee 00CYKIEeHHUs, BBICKA3bIBAaHHS
YUYAIIMMHUCS CBOETO MHEHUS TI0 €
IIOBOJY, BEIPAOOTKHU CBOETo K Hel
OTHOIIICHHS;

-UCII0JIb30BaHKE

BOCIIATATEILHBIX BO3MOYKHOCTEH

cojiepKaHusl y4eOHOro

npeaMeTa yepes IEMOHCTPAIUIO

JeTSM IPUMEPOB

OTBETCTBEHHOTO, TPAKJAHCKOTO

MOBEJICHUS, TIPOSIBIICHUS

4eJI0BEK0II00Us 1

00poCepAEYHOCTH, Yepe3

110/100p COOTBETCTBYIOIINUX

TEKCTOB JJIsl YTE€HUS, 3a]1a4 IS

pelieHus, TpoOIeMHBIX

CUTyalui 17151 00CYKJICHHS B

KJ1acce

Bbubiaunoreka
1HOK

https://m.edso
0.ru/7f41837c
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9 KJIACC

KoanuecTBO 4acon Buabl geiTeIbHOCTH Peanuzanus JIEKTPOHH
BOCITUTATEJILHOI0 ble
e HaunmenoBanmue Koutpos Ipakru NMOTEHIUAJIA YPOKA (uudposbie
wn pa3esioB U TeM Beero i qec (BuabI 1 popMbI )
NMPOrpamMmbl 5 KHe JAesITeJIbHOCTH) o0pa3oBare
PADOTRI padoThbI JbHbIE
pecypchl
Pazjen 1. BemecTBo U XuMHu4ecKkne peakiun
XapakTepu30oBaTh Mopyns "lIkonsHbII
XHUMHYECKHE DJIEMEHTHI ypoK"
MEePBBIX TPEX MEPUOJIOB, Y CTAaHOBJICHUE
KaJIMsI ¥ KaJbINs 110 UX JIOBEPUTEIIbHBIX
MOJIOXKEHUIO B OTHOUIEHUN MEXITY
[Tepuonuueckoi YUUTEJIEM U €r0o
cucreme /[[. 1. YYECHHUKaMHU,
Mennemeena; CIOCOOCTBYIOLINX
Knaccudunuponats u MMO3UTUBHOMY
Ha3bIBaTh BOCl'IpI/I}ITI/IEO y4auMucs EuGmorexa
[ToBTOpeHnue n HEOPraHUYeCcKue TpebOBaHU U MPOCHO ITOK
11 yrayOieHne 3HaHUM 5 1 BEILIECTBA U3YYEHHBIX YUHTEIA, IPHBICYEHHIO HX | i oo

OCHOBHBIX Pa3/IeoB
Kypca 8 Kkiacca

KJIaCCOB;

OnuceIBaTh 00IIHE
XUMHYECKHE CBOMCTBA
BEILIECTB Pa3IMYHBIX
KJIaCCOB, MOJATBEPKIAThH
CBOICTBa MpUMepaMu
MOJICK YIS PHBIX
YpaBHEHUH XUMHUYECKUX
pEeaKIHnii;

OnpenensTs BUI
XUMHYECKOM CBSI3HU U
THUI KPUCTAITUIECKOM

BHUMaHUS K 00CYyXIaeMOit
Ha ypoKe HH(OpMAIIHH,
AKTUBU3AIUH UX
NI03HABATEIBHOM
NeSTEIIbHOCTH;
noOyKJIeHNE KOTHHUKOB
co0Jr01aTh Ha YPOKE
OOIIETPUHSATHIE HOPMBI
MTOBE/ICHHUS, TTPaBHIIA
OOIIEHUs CO CTapIIUMH U
CBEPCTHUKAMH, TIPUHITUITHI
yueOHOM TUCIUILTUHBI U

00.ru/7f41a6
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pEMIETKU BENIECTBA;
BricTpauBars
pa3BEPHYTHIE
MUCbMEHHBIE U YCTHBIE
OTBETHI C ONOPOH HA
uH(pOpMALIUIO U3
y4eOHHKA U
CIIPaBOYHBIX
MarepuagoB, TPAMOTHO
KCIIOJIb30BATh
W3yYCHHBIN
MOHATUHHBIN anmnapar
Kypca XUMUHU;

CcaMOOpranmn3alnuunu

1.2

OcCHOBHEBIC
3aKOHOMEPHOCTHU
XUMHUYCCKUX
peaxkuuii

PackpsiBaTh cMBICI
M3y4aeMbIX OHATHI U
MIPUMEHATH 3TU MOHATHS
MPU OTIMCAHUM CBOMCTRB
BEILIECTB U UX
IIPEBpALICHUN;
YcTaHaBIuBaTh
3aBUCUMOCTb CKOPOCTH
XUMUYECKOU peaKInu
OT pa3InYHbIX
(bakTopoB;
IIporno3upoBars
BO3MOXXHOCTH
MIPOTEKAHUS
XUMUYECKHUX
IIPEBpAIICHUI B
Pa3IUYHBIX YCIOBUSX;
OnpenensTh
OKUCITUTEND U
BoccranoButesib B OBP;
CocTaBndrthb

Mopynp "HIkonpHbII

YpOK"
IIPUMEHEHUE Ha YPOKE
MHTEPAaKTUBHBIX (popM
paboOThI yyaIuxcsi:
UHTEJJIEKTYaJIbHBIX UTD,
CTUMYJIMPYIOIIHUX
MO03HABATEJIbHYIO
MOTHBALIMIO IIKOJIBHUKOB;
JTUJAAKTHYECKOro Tearpa,
I'/I€ IIOJIyYE€HHBIE HA YPOKE
3HAHUS OOBITPHIBAIOTCS B
TeaTpajbHBIX IOCTAaHOBKAX;
JMCKYCCHH, KOTOPBIE JAt0T
y4Jaliumcsi BO3MOYXKHOCTb
MIPUOOPECTH OTBIT BEICHUS
KOHCTPYKTHUBHOTO JINAJIOra;
rpyNnoBoi paboThl WK
paboThI B apax, KOTOpbIE
y4aT IIKOJbHUKOB
KOMaHJHOH paboTe u

bubnnoreka
HOK
https://m.eds
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AIIEKTPOHHBIN OanaHc
peakiuy;
BricTpauBath
pa3BEpPHYTHIE
MMCbMEHHBIE U YCTHBIE
OTBETHI C OMOPOH Ha
HH(pOpMALIHIO U3
y4eOHUKA U
CIPaBOYHBIX
MaTepuanoB, TPaMOTHO
WCIOJIb30BaTh
HU3Y4YECHHBIN
MOHSITUMHBINA anmapar
Kypca XuMUU;

B3aMMOJICHCTBUIO C

JIPYTUMU JEThMU;
-BKJIFOUCHHUE B YPOK
UTPOBBIX MPOLEAYD,
KOTOPBIE TTIOMOTAIOT
noJJiepKaTh MOTUBAIUIO
JIETEeH K MOTYyYECHHIO
3HAHUH, HATaXKUBAHUIO
MMO3UTHBHBIX
MEKINYHOCTHBIX
OTHOILIEHUH B KJ1acce,
MOMOTAIOT YCTAaHOBJICHHUIO
T00posKeIaTeIbHON
aTMochepsl BO BpeMs

ypoka

1.3

DIEeKTPOTUTHIECKAS
JUCCOLIAITHS.
XuMH4YecKue
peaxiuu B
pacTBopax

PackpsiBaTh cMBICI
M3y4aeMbIX OHATHI, a
TaKX€ CMBICII TEOPUHU
AIEKTPOJIUTHIECKOU
JIMCCOLMALINY;
CocTaBnsiTh ypaBHEHUS
JMCCOLMALUM KUCIIOT,
IIeI0YeH U COJICH,
MOJIHbIE U
COKpAaIllEHHBIE HOHHBIE
YPaBHEHHUSI XUMHUECKUX
peaKuuii HOHHOTO
oOMeHa;

[ImanupoBaTh 1
OCYILECTBIIATH Ha
MPaKTUKE XUMUYIECKHIE
AKCIIEPUMEHTBHI,
MIPOBOJIUTH
HaOII0IeHNUS, JIeNaTh

Mopyns "HIkonpHbII
YpOK"

[IpumeneHnue Ha ypoke
UHTEPAaKTUBHBIX (pOpM
paboOThI yyaIuxcsi:
UHTEJIJICKTYaJIbHBIX UTD,
CTUMYJIMPYIOIIHUX
MO03HABATEJIbHYIO
MOTHBALIMIO IIKOJIBHUKOB;
JTUJAAKTHYECKOro Tearpa,
/i€ IIOJIyYE€HHBIE HA YPOKE
3HAHUS OOBITPHIBAIOTCS B
TeaTpaIbHBIX
MMOCTAHOBKAX; TUCKYCCHU,
KOTOpBIE JA0T y4aluMcs
BO3MOXKHOCTh MpuoOpecTu
OIIBIT BEACHHUS
KOHCTPYKTUBHOT'O
JIMAJIOTa; IPYNIOBOI

bubnuoreka
LHOK
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BBIBO/IBI T10
pe3yabTaTaMm
IKCIIEPUMEHTA;
CrnenoBaTh mpaBuUiiaM
6e3omacHOil paboThI B
n1a00opaTOpHH MPH

paboThl WK pabOTHI B
napax, KOTOpbIE y4ar
HIKOJIHHUKOB KOMaHTHOM
pabote u
B3aUMO/ICHCTBHIO C
JIPYTUMHU JEThMH

HCIIOIb30BaHUH
XUMHYECKOU MOCY/IbI U
000pyIOBaHMS;
IIpousBoauth
BBIYHCJIECHUS 110
XAMHUYECKUM
ypaBHEHUSIM;
Htoro no pazneny 17
Pa3zgen 2. HeMeTa/JILI M UX COCIUHEHUS
OO0BACHATH 00IIHE Monyns "lIkonbHbIH
3aKOHOMEPHOCTH B ypok"
M3MEHEHUN CBOKMCTB NuannuupoBanue u
HEMETAJJIOB U UX MOJIICPIKKA
COCIMHEHUH B MpeJieiax — MCCIEI0BaTEIbCKON 1
MaJIbIX MIEPUOJIOB U MIPOEKTHOM JIeATETHbHOCTH
TJIABHBIX MTOATPYIII IIKOJILHUKOB B PaMKax
Oo6as [Tepuoanueckoit peanu3ainu UMH bubnuoreka
XapaKTepUCTHKA CHCTEMBI XUMHUYECKHUX pa3paboTannbix mpoektoB,  [[OK
2.1 XUMHAYECKHX 4 AJIEMEHTOB C YIETOM YTO JIACT MIKOJbHHKAM https://m.eds

aneMeHTOB VIIA-
rpynmsl. ['agoreHst

CTPOCHHS UX aTOMOB;
XapakTepu3oBaTh
buznueckue u
XAMHUYECKHE CBOMCTBA
MIPOCTHIX BELIECTB
rajoreHoB (Ha mpuMepe
XJIOpa) U CIIOKHBIX
BEIIIECTB
(x;opoBo0pOa,

BO3MOXKHOCTH MpHOOpecTH
HABBIK CAMOCTOSITEIILHOTO
pElIeHUs TeOPETUIECKON
poOJIeMBbI, HABBIK
TeHepUPOBAHUS U
odopmITeHUS
COOCTBEHHBIX UJCH, HABBIK
YBaKHTEIHLHOTO
OTHONICHHUS K Uy>KUM

00.ru/7f41a6
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XJIOpUJa HaTpus),
CIOCOOBI UX MONTYYEHHUS,
MpUMEHEHHE U
3HAYEHUE B IIPUPOJIC U
KU3HU YEIIOBEKa;
OnpenensaTs rajJoreHu/I-
HOHBI B PaCTBOPE;
[ImanupoBath u
OCYIIECTBIISITh HA
MIPAKTUKE XUMHUYCCKHIE
AKCIIEPUMEHTHI,
MIPOBOIHTH
HaOII0IeHUS, JeNIaTh
BBIBOJIBI TIO
pe3ynbraram
IKCIIEPUMEHTA;
CnenoBatb mpaBuiam
6e3omacHoil paboThI B
nabopatopuu npu
HCTIOJIb30BAHUH
XUMHYECKOU MOCYBI U
000pyIOBaHMUS;

uzaesiM, 0pOpMIICHHBIM B
paboTtax npyrux
ucclieaoBaresneil, HaBbIK
NyOJMYHOTO BBICTYIICHUS
nepes ayaAuTopuei,
apryMEHTHPOBAHUS U
OTCTauMBaHUA CBOCH TOUKHU
3peHHS

2.2

Oomas
XapaKTepUCTHKA
XUMHUYCCKUX
sneMeHToB VIA-
rpymsl. Cepa u eé
COCAUHEHMS

OOBSICHATE 0O0IIHE
3aKOHOMEPHOCTH B
M3MEHEHUHU CBOMCTB
a7eMeHTOB VIA-
TPYIIIBI U UX
COEIMHEHUH C YYETOM
CTPOCHHS UX aTOMOB;
XapakTepu3oBaTh
buznueckue u
XUMHYECKHE CBOMCTBA
MIPOCTOTO BEIIECTBA

Mopyns "HIkoabHbII

YpOK"
[IpuBneueHne BHUMaHUS
IIKOJIEHUKOB K
LIEHHOCTHOMY aCIEKTY
M3y4aeMbIX Ha ypoKax
SIBIIGHUH, OPTaHU3alIUS UX
paboTHI ¢ TOTyyaeMol Ha
YPOKE COLMAIIBHO 3HAYUMOU
nHpopmanuen —
WHUIIUHUPOBAHUE €€

bubnuoreka
LHOK
https://m.eds
00.ru/7f41a6
36



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

cephl U €€ COeIMHEHUI
(cepoBomopona,
OKCHUJIOB CEpBbI, CEpHOU
KHCIIOTHI, CyIh(HaToB),
CIOCOOBI UX MOTYYCHHUS,
MPUMCHEHHE U
3HaYeHHUE B MPUPOJIE U
JKU3HU YEJIOBEKA,
OnpenensaTs HATUYKUE
CyJb(haT-uoHOB B
pacTBope;

OOBSICHATH CYIITHOCTh
HKOJIOTHYECKHX
Mpo0JIeM, CBS3aHHBIX C
nepepaboTKoM
COEIMHEHUH CEpBI;
[InanupoBats u
OCYIICCTBIISITh HA
MPAKTUKE XUMHUYECKHE
AKCIIEPUMEHTHI,
MIPOBOUTH
HAOIIOICHUS, 1e1aTh
BBIBOJIBI TIO
pe3yiabTaTaM
HKCIIEPUMEHTA;
CrnenoBaTh mpaBUiiaM
Oe3omacHol paboTHI B
nabopaTtopuu npu
HCIOJIb30BaHUH
XUMHYECKOU MOCYBI U
000pyTI0BaHMS;
IIpousBoanTh
BBIYHCIICHUS TIO
XUMUYICCKUM

o0cyXIeHuMS,
BBICKA3bIBAaHUS YIAIIUMUCS
CBOEr0 MHEHHS 110 €€
IIOBOJLY, BEIPAaOOTKH CBOETO
K HEell OTHOIIICHUS;
-MCIIOJIb30BaHUE
BOCITMTATEIbHBIX
BO3MOKHOCTEH
coJiepaHusl y4eOHOTO
peaMeTa uepe3
JEMOHCTPALHNIO JETAM
IPUMEPOB
OTBETCTBEHHOTO,
TPaXXTaHCKOTO TTOBE/ICHUS,
MIPOSIBIICHUS
YEeJI0BEKOJIFOOHUS U
T00pOCEPICYHOCTH, Yepe3
noa0op
COOTBETCTBYIOIIUX
TEKCTOB JIJISl YTCHHUS, 3a7a4
JUTSL pEeIIeHUs,
pOOJIEMHBIX CUTYalUui
JUIst 00CYKJIeHUs B KJ1acce




2.3

Ob6mas
XapaKTepUCTHKA
XUMHAYECKHIX
aneMeHToB VA-
rpymnmsl. A30T,
dochop u ux
COCIIMHEHUS

YpaBHEHUSIM;
Ucnonb3oBars mpu
BBITIOJTHEHUU YYEOHBIX
3aJaHUN TEKCTBI
y4ueOHUKa, CIIPAaBOYHBIE
MaTepuabl
(ITepuonuueckyro
CUCTEMY XMMHUYECKUX
anemenTtoB [{. H.
Meneneesa, Ta0IuIly
PacTBOPUMOCTH KHUCIIOT,
OCHOBAaHUU U COJIEH B
BOJIC,
AJICKTPOXUMHUYECCKUI
pAIl HAPSIKEHU I
METaJIJIOB);

OOBSICHATH 001IHE
3aKOHOMEPHOCTH B
W3MCHCHHUHU CBOICTB
37eMEHTOB V A-TpyIIbl
1 UX COeIUHEHHNH C
Y4E€TOM CTPOEHUS UX
aTOMOB;
XapakTepu3oBaTh
¢duznueckue u
XUMHYECKHE CBOMCTBA
MPOCTHIX BEIECTB a30Ta
u docdopa u ux
coeIMHEHUH (aMMHaKa,
COJIell aMMOHMS,
a30THOM KHUCJIOTEHI,
HUTPATOB, OKCHJIA
dbocdopa’) u
bochopHOI KUCITOTHI,

Mopyns "lIkonsHbIH

ypox"
[IpuBneyeHne BHUMaHUS
IIKOJIbHUKOB K
[IEHHOCTHOMY aCIEeKTY
M3y4aeMbIX Ha ypOKax
SIBJICHHM, OpTaHU3aIUs UX
paboThI ¢ moay4yaeMon Ha

YPOKE COMATIBHO 3HAYUMOU

uHpopmanuei —
VWHHUIUHPOBAHHE €€
o0cyXeHus,
BBICKA3bIBAHUSI YJAITUMHUCS
CBOET0 MHEHUS TI0 ee
MIOBOJ1Y, BEIPAOOTKH CBOETO
K Hell OTHOILICHHS;
-ACTIOJIb30BaHNE
BOCITUTATEIBHBIX

bubnnoreka
HOK
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docdaroB), crrocoOb! UX
MOJTYYCHHUS,
MpUMEHEHHE U
3HAYEHUE B IIPUPOJIC U
KHU3HU YEIIOBEKa;
OnpenensTs HOHBI
amMmMoHus U pocdar-
HOHBI B PaCTBOPE;
OOBSICHATH CYIIHOCTh
IKOJIOTHYECKHIX
po0JieM, CBSI3aHHBIX C
HAXO0XJICHHEM
COeIMHEHUH a30Ta U
¢docdopa B
OKpYXarouieil cpeze;
[InanupoBats u
OCYIIECTBIISITh HA
MIPAKTUKE XUMHUYCCKHIE
HKCIIEPUMEHTHI,
MIPOBOIHTH
HaOII0IeHUS, JIeNaTh
BBIBOJIBI TIO
pe3ynbpTaram
IKCIIEPUMEHTA;
CnenoBatb mpaBuiIam
Oe3o01macHol paboTHI B
nabopatopuu npu
HCTIOJIb30BAHUH
XUMHYECKOU OCYBI U
000pyOBaHMUS;
[TpousBoauTh
BBIYHCIICHUS TIO
XUMHYECKHM
YPaBHCHHSIM;

BO3MO>KHOCTEH
coJiepKaHusl y4eOHOTO
IpeaMeTa uepes
JEMOHCTPAIIHIO JICTIM
MIPUMEPOB
OTBETCTBEHHOTO,
TPaKIaHCKOTO TTOBEICHHUSI,
MPOSIBIICHUS
YeJIOBEKOJIIOOHS U
T00pOoCepIeIHOCTH, Yepe3
oa0o0p
COOTBETCTBYIOIINX
TEKCTOB JIJI YT€HHUS, 3a1a4
JUTSL PEIICHUS,
POOJIEMHBIX CUTYaUi
IU1s1 OOCY>KJIEHUsI B KJ1acce




Wcnonb3oBath npu
BBITIOJTHEHUHU YYEOHBIX
3aJJaHUU TEKCTHI
yueOHUKa, CIPABOYHBIE
MaTepHaibl
(mepuoIMyYecKyto
CUCTEMY XMMHUYECKUX
anemeHToB /. U.
MenneneeBa, TaOIUILy
PacTBOPUMOCTH KHCIIOT,
OCHOBAaHUH U COJIeH B
BOJIE,
ANEKTPOXUMHYUECKHIA
AL HATPSIKEHUI
METAaJIJIOB);

2.4

Obmas
XapaKTEepUCTHKA
XUMHYECKHUX
aneMeHToB |VA-
IPYIIBL. YTIEPOa U
KPEMHHI U UX
COCIMHECHUSA

OO0BACHATH 00IIHE
3aKOHOMEPHOCTH B
M3MEHEHHUU CBOWCTB
anemeHToB [VA-
TPYIIBI U UX
COEMHEHUH ¢ yYETOM
CTPOEHUS UX aTOMOB;
XapakTepu3oBaTh
buznueckue u
XAMHUYECKHE CBOMCTBA
MPOCTHIX BEIIECTB
yriiepojia U KpeMHUS U
HUX COeIUHEHUN
(oKCuaOB yriaepona,
YTONBHOU KUCIIOTHI,
KapOOHATOB, OKCHJIA
KpEMHUSI, KpEMHHUEBOM
KHCJIOTHI, CHJINKATOB),
CHocoObI UX MOJIYYEHUS,

Mopyns "HIkonpHbII
YpOK"

HNuaunuuposanue u
MOIEPKKA
HCCJIEeIOBATEIbCKOMN U
MIPOEKTHOM €SI TETbHOCTH
IIKOJIbHUKOB B paMKax
peanu3ainu UMH
pa3paboTaHHBIX MPOEKTOB,
YTO JACT IIKOJBbHUKAM
BO3MOXKHOCTH MpUOOpecTH
HaBBIK CAMOCTOSTEIIHEHOTO
pelIeHus: TEOPETUUECKON
poOJIeMBbI, HABBIK
TE€HEPUPOBAHUS U
odopmITeHUS
COOCTBEHHBIX HUIEH, HABBIK
YBaXUTEITHHOTO
OTHOLLEHHUS K Yy>KHM

bubnuoreka
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MpUMEHEHHE U
3HAYEHUE B IPUPOJIC U
KU3HU YEJIOBEKa;
Onpenensite KapOOHAT-
Y CHJIMKAaT-UOHBI B
pacTtBope;

OOBSICHATH CYIIHOCTh
AKOJIOTHYECKHIX
po0IieM, CBSI3aHHBIX C
HAXO0XJICHHEM
YTJIEKUCIIOTO ra3a B
OKpY’KaloIen cpese;
WnmroctpupoBathb
B3aMMOCBSI3b
HEOPraHMYECKUX
COCIMHEHUH YIJIEpOIa U
OpraHNYeCKUX BEIECTB;
[LnanupoBath u
OCYIIECTBIISITh HA
MIPAKTUKE XUMHUICCKHIE
HKCIIEPUMEHTHI,
MIPOBOIUTH
HaOII0ICHUS, JeNaTh
BBIBOJIBI TIO
pe3ynbpTaram
IKCIIEPUMEHTA;
CnenoBath mpaBuiIam
Oe3o01macHol paboTHI B
nabopatopuu npu
HCIIOJIb30BAHUH
XUMHYECKON OCYBI U
000pyIOBaHMUS;
Hcnons3oBath npu
BBITIOJTHEHUH YICOHBIX

uzaesiM, 0pOpMIICHHBIM B
paboTtax npyrux
ucclieaoBaresneil, HaBbIK
NyOJMYHOTO BBICTYIICHUS
nepes ayaAuTopuei,
apryMEHTHPOBAHUS U
OTCTauMBaHUA CBOCH TOUKHU
3peHHS




3aJaHUN TEKCTHI
yueOHHKa, CIPABOYHBIC
MaTepHuabl
(ITepuonuueckyro
CHUCTEMY XMMHUYECKHX
anemenToB /. U.
MenpeneeBa, TaOIHIly
PacTBOPUMOCTHU KHCIIOT,
OCHOBaHMH H coJiell B

BOJIC,
ANEKTPOXUMHYECCKUN
PAIl HATPSKEHUI
METaJIJIOB);
Htoro no pazneny 25
Pa3zgen 3. MeTa/IbI M X COCXUHEHU S
PackpbiBaTh CMBICI Mopynp "HIkonpHbII
M3y4aeMBbIX MOHATUI U ypok"
MIPUMEHSATD 3TH MOHATHSA  MHUIIMUpoBaHUE 1
MIPU ONMCAHUU CBOWCTB MOJIJIEPKKa
BEIIECTB U UX HCCIEA0BATEILCKON U
IIPEBpALICHUN; IIPOEKTHOM J1€ATEIIbHOCTH
OOBIACHATH 00IIHE IIKOJIbHUKOB B paMKax
3aKOHOMEPHOCTH B peanu3ainu UMH bubnnoreka
. W3MCHCHUHU CBOMCTB pa3paboTannbix mpoektoB,  [[OK
OO0uiue cBoiicTBa :
3.1 4 JJIIEMEHTOB-METAJIIIOB U YTO JIACT IIKOJIBLHUKAM https://m.eds

MCTAJIJIOB

UX COCMHEHUH C
YYETOM CTPOEHHUS UX
aTOMOB;
XapakTepu3oBaTh
CTPOCHHE METAIIIOB,
obmue puznueckue u
XUMHUYECKHUE CBOMCTBA
METaJIOB;

XapakTepu3oBaTh

BO3MOXKHOCTH MpHOOpecTH
HABBIK CAMOCTOSITEIILHOTO
pElIeHUs TeOPETUIECKON
poOJIeMBbI, HABBIK
TeHepUPOBAHUS U
odopmITeHUS
COOCTBEHHBIX UJCH, HABBIK
YBaKHTEIHLHOTO
OTHONICHHUS K Uy>KUM

00.ru/7f41a6
36
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o01re criocoO0bl
MOJIYYEHUS METAILJIOB;
CnenoBatb mpaBuiam
Oe3ormacHoi paboTHI B
nabopaTtopuu npu
UCII0JIb30BAHUH
XUMHYECKON MOCYbI U
000pyTI0BaHMUS;
[IpousBoauTH
BBIYMCIICHUS TIO
XUMHYECKUM
YpaBHEHUSM;
Ucnonb3oBath npu
BBITIOJIHCHUH y4EOHBIX
3a/laHui TEKCThI
yueOHUKa, CIIpaBOYHbIE
MaTepHabl
(ITepuonuueckyro
CUCTEMY XMMHUYECKUX
anemeHToB /[I. U.
MemnzeneeBa, TabnuIly
pPacTBOPUMOCTH KHCIIOT,
OCHOBAHUH U COJIEU B
BOJIE,
3IEKTPOXUMHUYECKUN
P HaNIPpSKEHUH
METaJJIOB);

uzaesiM, 0pOpMIICHHBIM B
paboTtax npyrux
ucclieaoBaresneil, HaBbIK
NyOJMYHOTO BBICTYIICHUS
nepes ayaAuTopuei,
apryMEHTHPOBAHUS U
OTCTauMBaHUA CBOCH TOUKHU
3peHHS

3.2

Baxxneiinme
METaJUIBI U UX
COEIMHEHUS

16

OOBSICHATE O0IIHE
3aKOHOMEPHOCTH B
W3MEHEHUU CBOWCTB
JJIEMEHTOB-METAIJIOB B
rpymmnax u ux
COEIMHEHUH C YYETOM
CTPOEHUS UX aTOMOB;

Mogyns "HIkonbHbII
ypokx"
[IpuBneyenne BHUMaHUS
IIKOJILHUKOB K
LEHHOCTHOMY aCIEeKTY
M3y4aeMbIX Ha ypoKax
SIBJICHUH, OpraHu3alus ux

bubnuoreka
LHOK
https://m.eds
00.ru/7f41a6
36
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XapakTepu3oBaTh
busnueckue u
XMMHYECKHE CBOWCTBA
MIPOCTHIX BELIECTB
METaJJIOB U UX
CcOoeIMHEHUHN (OKCUJIOB,
THJIPOKCHIOB, COJIei),
CIOCOOBI UX MONTYYEHHUS,
MpUMEHEHHE U
3HAUYE€HHE B IPUPOJIE U
JKU3HU YeJI0OBEKa,
Pacno3naBats ¢
MOMOIIBIO
KauyeCTBEHHBIX peaKIuid
MOHBI METAJLJIOB
(Maruusi, aTFOMUHUS,
[MHKA, Kelle3a, M );
[ImanupoBaTh u
OCYILECTBIISATh Ha
MPAKTUKE XUMUYECKHE
AKCIIEPUMEHTBHI,
MIPOBOJIUTH
HaOII0ICHUS, JeNaTh
BBIBO/IBI 110
pe3yabpTaTtaM
AKCIIEPUMEHTA;
CrnenoBaTh npaBUiiaM
Oe3o01macHol paboTHI B
nabopatopuu npu
HCIIOJTb30BAHUH
XUMHUYECKOU MOCYAbl U
000pyIOBaHMUS;
[IpousBoauTh
BBIYHMCIICHUS TIO

paboThI ¢ moTyyaeMon Ha
YPOKE COLMAIIBHO 3HAYUMOU
uHpopmanuen —
WHUIIUUPOBAHUE €€
o0cyXIeHuMS,
BBICKA3bIBAaHUS YIAIIUMUCS
CBOET0 MHEHHUS IO ee
IIOBOJLY, BEIPAaOOTKH CBOETO
K HEell OTHOIIICHUS,
-HCII0JIb30BAHHE
BOCTIHTATEIbHBIX
BO3MOKHOCTEN
coJiep>kaHusl yueOHOTo
nmpeaMeTa yepe3
JEMOHCTPALIMIO JIETAM
IPUMEPOB
OTBETCTBEHHOTO,
TPaXXTaHCKOTO TTOBE/ICHUS,
MPOSIBIICHUS
YEJIOBEKOJIIOOUS U
n00pocepIeYHOCTH, Yepe3
noa00p
COOTBETCTBYIOIIUX
TEKCTOB JIJISl UYTCHUS, 3a7a4
JUTSL pEeIIeHUs,
pOOJIEMHBIX CUTYalUi
JUTsE 00CYKJIeHUs B KJ1acce




XUMHYECKUM
YpaBHEHUSM;
BricTpaunBars
pa3BEPHYTHIE
MUCbMEHHBIE U YCTHbBIE
OTBETHI C OMOPON Ha
nHpopManuo u3
y4ucOHHMKA U
CIIPaBOYHBIX
MarepuagoB, TPaMOTHO
UCIIOJIb30BATh
W3yYECHHBII
MOHATUHHBIN anmnapar
Kypca XUMUH;

Htoro no pazneny 20
Paznen 4. Xumusi 1 OKpysKamomas cpeaa
XapakTepu3oBaTh poJib Mopynp "HIkoapHbII
XUMHH B Pa3JIMYHBIX ypok"
cdepax IesTeIbHOCTU [IpumeneHue Ha ypoke
JIXOJI€W, OCHOBHBIE UHTEPAaKTUBHBIX (pOpM
BEIIECTBA U MaTE€pPHaJbl, ~ PaOOTHI yYaIUXCs:
NpUMEHSIEMbIE B )KU3HU WHTEIICKTYyaTbHBIX UTP,
COBPEMEHHOI'O CTUMYJIUPYIOIINX bubnnoreka
BemtectBa u YeJI0BEeKa; MTO3HABATEIIbHYIO HOK
4.1 MaTepualbl B )KU3HH 3 AHanM3upoBaTh 1 https://m.eds

YCIOBCKa

KPUTHYCCKU OLICHHUBATH
uH(MOPMAIIHIO O
BIINAHUHN
MIPOMBILUIEHHOCTH,
CEIBCKOTO XO3SMCTBA,
TpaHcnopTa u Jp. Ha
COCTOSIHME
OKPYXKarUIEN Cpelibl;

MOTHBALIUIO IIKOJbHUKOB;
TUAKTUYECKOTO TearTpa,
/i€ MOJyYEHHbIE Ha YPOKe
3HaHUST OOBITPHIBAIOTCS B
TeaTpalbHBIX
MMOCTAHOBKAX; TUCKYCCHUH,
KOTOpbIE JAOT y4aluMCs
BO3MOXKHOCTh MpuoOpecTu
OTIBIT BEJICHUS

00.ru/7f41a6
36
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Hroro no pazneny

PesepBHOE Bpems

OBILEE KOJIMYECTBO
YACOB I10
[NPOT'PAMME

66

KOHCTPYKTUBHOTO
JI1aJIora; rpymnioBoOu
paboThI WK pabOTHI B
napax, KOTOpble ydaT
IIKOJIHHUKOB KOMaHTHOM
pabote u
B3aUMO/ICHCTBHIO C
JIPYTUMH JEThMH

bubnuoreka
LHOK
https://m.eds
00.ru/7f41a6
36
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IHOYPOYHOE IINTAHUPOBAHHUE

8 KUIIACC
No Kosan4yecTBo yacos Jara DJIeKTpOoHHbIe HU(pPOBbIE
u/n Tema ypoka Beero Konrpoabnbsie IIpakruueckue A — oOpa3zoBaTe/IbHbIE
padoThbI padoTbI pecypcbl
1 [Ipenmer xumuu. Ponb xumuu B 1 bu6mmoreka [IOK
KU3HM 4yesoBeka. Tena u BeriecTBa https://m.edsoo.ru/ff0d210c
2 [TonsiTue 0 MmeTogax Mo3HaHUS B 1 bubmuorexa [JOK
XUMHUH https://m.edsoo.ru/ff0d227e
[Ipaktuueckas padbora Ne 1 «IIpasuia
3 paboThI B 1a00paTOpUU U TPUEMBI 1 bubnuorexa [JOK
obpalieHus ¢ 1a00paTOPHBIM https://m.edsoo.ru/ff0d23dc
000pyIOBaHUEM
4 Yuctele BemecTBa U cmecu. CrmocoOb! 1 bu6mmoreka [JOK
pasjiencHus cMecei https://m.edsoo.ru/ff0d26ca
[IpaxTuueckas padora Ne 2
5 «Pa3nienenue cmeceii (Ha npumepe 1 EH@I_HOTeKa LIOK
. ttps://m.edsoo.ru/ff0d28c8
OYHCTKHY TTOBAPEHHOU COJIN )»
bu6mmorexa [IOK
6 ATOMBI H MOJIEKYJIEI 1 https://m.edsoo.ru/ff0d2a6c
v XUMHYECKHUE DIIEMEHTHI. 3HAKH 1 bu6nmoreka [JOK
(CMMBOJIBI) XUMHUYECKHX JIEMCHTOB https://m.edsoo.ru/ff0d2be8
8 [IpocTble U ClOXKHBIE BEIIECTBA 1 EH@I_HOTeKa HOK
ttps://m.edsoo.ru/ff0d2a6¢
9 ATOMHO-MOJIEKYJISIPHOE yUEHHE 1 EH@I_HOTeKa LIOK
ttps://m.edsoo.ru/ff0d2d50
3aK0H MOCTOSTHCTBA COCTaBa
10 BellecTB. XuMuyeckas popmyia. 1 bubnnorexka [JOK
BasleHTHOCTh aTOMOB XMMHYECKUX https://m.edsoo.ru/ff0d2eae
3JIEMEHTOB
11 OTHOCHTENIbHAS aTOMHAs Macca. 1 bu6mmoreka [{JOK
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OTtHOCHUTENbHAS MOJICKYJISIpHas Macca

https://m.edsoo.ru/ff0d323c

12 MaccoBast JoJIsI XUMHYECKOTO bu6mmorexa [IOK
3JIEMEHTA B COCIUHCHUM https://m.edsoo.ru/ff0d350c
13 KonuuectBo BemiecTBa. MoJib. bubmuorexa [JOK
MogsipHast macca https://m.edsoo.ru/ff0d5230
14 dOu3ndecKue U XUMUYECKHE SIBIICHUS. bu6mmoreka [IOK
XuMHYecKasi peaKius https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haky U ycinoBUs MPOTEKAHUS bubmumoreka [IOK
XUMHAYECKHX PEaKIHii https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHHUs MacChl BEIIECTB. bubnuorexa [JOK
XUMHYECKUE YPaBHEHUSI https://m.edsoo.ru/ff0d3b88
| e onre s B LOK
N https://m.edsoo.ru/ff0d5708
XUMUYECKUX PEaKIUi
18 peweit (Coomens. pastoneis BuSmmorerca LIOK
’ ’ https://m.edsoo.ru/ff0d3f34
3aMeIICHHs, OOMEHa)
19 wwmonemer, Ooduenc Bubmoreka LIOK
' o https://m.edsoo.ru/ff0d40c4
CUCTEeMaTH3alusl 3HAaHUH
20 KonrtponsHas padora Nel no reme bubnuoreka [IOK
«BeriecTBa M XUMHUYECKUE PEAKIIUI https://m.edsoo.ru/ff0d4290
n | B roon Goerm B LOK
' https://m.edsoo.ru/ff0d448e
npocroe Bemectso. O30H
| Smmemensmaen s B 10K
’ https://m.edsoo.ru/ff0d4614
ropenue). [lonarue 06 okcumax
| S mone g BuGaionsa LOK
' https://m.edsoo.ru/ff0d497a
[Ipumenenue kucmopoia
24 TemnnoBoit 3¢ ekt XxuMuueckoit bubnuoreka [IOK
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peakuuu, IOHATHE O
TEPMOXMMHUYECKOM YPaBHEHUH, DK30-
U OHJOTEPMUYECKHUX PEaKLMAX

https://m.edsoo.ru/ff0d4790

TomuBo (HedTh, yroib U METaH).

bu6mmoreka [IOK

25 3arpsi3HEHUE BO3]lyXa, CIIOCOOBI €r0 https://m.edsoo.ru/ffod4cda
MPEAOTBPAIICHHUS
o
s | e e o3 1o e B LOK
. https://m.edsoo.ru/ff0d4ae2
KHCJIOPOJIA, U3YYCHHE €T0 CBOMCTBY
27 Bogopon — snemeHT u mpocTtoe bu6mmoreka [IOK
BeecTBo. HaxoxieHue B mpupoe https://m.edsoo.ru/ff0d4dd0
28 du3nYecKre 1 XMMUYECKHEe CBOMCTBA bu6mmoreka [IOK
Bojopoa. [Ipumenenue Bogopoa https://m.edsoo.ru/ff0d4dd0
29 IlonsaTHe 0 KMCIOTaX U COJIAX bubmmorexa [TOK
https://m.edsoo.ru/ff0d50d2
30 CrniocoOsI nostydeHus BOAOPOIa B bu6mmoreka [IOK
nabopaTopuu https://m.edsoo.ru/ff0d4dd0
IIpakTHueckas Ta Ne 4 o Tem
31 «IPI?)J'Iy‘lef{(I:/IeaI/I Ezgzpiuljne BO(,)HOEOILGB. bubmorexa HOK
. ’ https://m.edsoo.ru/ff0d4f42
W3y4YEHUE €ro CBONCTBY
30 MounsipHblii 00BEM ra3oB. 3aKOH bubnnoreka [JOK
ABoraapo https://m.edsoo.ru/ff0d542e
33| nemcomarava no g moscomony Bu6morera LIOK
i https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEIIECTBA WU 00BEMY
o | Do oadn e B LOK
R . https://m.edsoo.ru/ff0d5708
3aK0HA 00BHEMHEIX OTHOIIECHHI ra30B
35 dusnvecKknue 1 XUMHUYECKHE CBOMCTBA bu6mmorexa [IOK
BOJIBI https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBanui. [Tonstue 00 bubmuorexa [JOK

WHJUKATOpax

https://m.edsoo.ru/ff0d59e2
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Bopa kak pactBoputesb.
Hacebimiennsie 1 HEHACHIIICHHBIE

bubmuorexa [JOK

37 pacTtBOpbl. MaccoBast 10J1s1 BEIIECTBA https://m.edsoo.ru/ff0d5b40
B pacTBOpe
[IpakTuyeckas pabora Ne 5 o Teme
38 «IIpuroroBiieHre pacTBOPOB C bubnuorexa [JOK
onpeeaEHHON MacCOBOM JIOJICH https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOTO BEIIECTBA»
39 KontponbHas padota No2 o teme bubmuorexa [JOK
«Kucnopon. Bomopoza. Boma» https://m.edso0.ru/ff0d6342
40 Oxcupel: cocTaB, KIacCU(PUKALINS, bubnuorexa [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
g | oo o ok Buorera LOK
’ https://m.edsoo.ru/ff0d664e
amM(bOTEepPHBIX OKCHJIOB
42 OcHoBaHHS: COCTaB, KJIacCHU(UKAIIHS, bubnuorexa [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
43 ITonyyenue u XMMHUYECKUE CBOMCTBA bubnuoreka [IOK
OCHOBaHHIA https://m.edsoo.ru/ff0d67ca
44 Kucnotsr: cocras, kinaccudukarms, bu6mmorexa [IOK
HOMEHKJIaTypa https://m.edsoo.ru/ffOdfee2
45 ITonyyenue u XMMHUYECKHE CBOMCTBA bubnuoreka [IOK
KHCJIOT https://m.edsoo.ru/ff0dfee2
| Sl o B 0K
N ’ https://m.edso00.ru/00ad9474
CBOICTBa
ITpakTruyeckas pabora Ne 6. Pemenue
47 AKCIEPUMEHTAIBHBIX 337a4 M0 TEME bubnuorexa [JOK
«OCHOBHBI€ KJIaCChl HEOPTAHUYECKUX https://m.edsoo.ru/00ad9b7c
COCIMHEHUI»
48 I'eneTnueckas CBA3b MEXKIY bubnnorexka [JOK

KjIaCCaMH HCOPIraHUYCCKUX

https://m.edsoo.ru/00ad9a50
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COETUHEHUN

O0001IeHrEe U cCUCTEMAaTU3 AU

bu6mmorexa [IOK

49 3HaHU https://m.edso0.ru/00ad9cb?2
S0 "Oempame rmcon neoprammcers BuGnorerca LIOK
- https://m.edsoo.ru/00ad9ela
COCIMHCHMI
51 ammmsccnant snewertron, Hommmie o BiSmorexa LIOK
) https://m.edsoo.ru/00ad9ffa
IPYIIAax CXOJHBIX HJIEMEHTOB
[Tepuonnueckuii 3aKOH U
52 Ilepuonuueckas cucrema bu6mmoreka [IOK
XuMH4eckux 3aementos 1. U. https://m.edsoo.ru/00ada52¢
Menneneesa
53 [lepuoapl, rpymnimbl, MOATPYIIIIHI bubmmorexa [TOK
’ ’ https://m.edsoo.ru/00ada52c
54 Crpoenue atomoB. COCTaB aTOMHBIX bubnunoreka [JOK
saep. U3ororsrl https://m.edsoo.ru/00ada342
CtpoeHnue 3JIeKTPOHHBIX 06onoqe1<v Bubmorexa [IOK
55 aToMOB 3J1eMeHTOB [lepunoanueckoit httos://m.ed 100ada6b
PS://M.edso0.ru adaoncC
cuctemsl /. 1. Meneneena
XapakTepucTuKa XUMHUECKOTO
56 3JIEMEHTA MO0 €T0 MOJIOKEHHUIO B bubmuorexa [JOK
[Mepuoanyeckoii cucreme /1. U. https://m.edsoo.ru/00ada824
MenneneeBa
3nauenue [lepuoguyeckoro 3akoHa
57 JUISl pa3BUTHS HAYKH U IPAKTUKU. [1. bubnnoreka [JOK
W. MenneneeB — y4€HbIH, egaror u https://m.edsoo.ru/00ada96e
rpKIaHUH
58 DIEeKTPOOTPULIATEILHOCTh ATOMOB bubnmoreka [JOK
XUMHYECKHX DJIEMEHTOB https://m.edsoo.ru/00adaab8
59 HNonnas XxumMudeckas CBsI3b bubmiorexa LOK

https://m.edsoo.ru/00adac34
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60 KoBanentHas nossipHas XuMu4ueckas 1 bubmuorexa [JOK
CBS3b https://m.edsoo.ru/00adaab8
61 KoBanenrtHas HenossipHas 1 bubmumoreka [IOK
XUMHUYECKas CBSA3b https://m.edsoo.ru/00adaab9
bubanoreka [IOK
62 | Crenenn oxucnems . https://m.edsg).ru/OOadanS
63 OKHUCIUTETbHO-BOCCTAHOBUTEIIbHBIC 1 bubmuorexa [JOK
peakiuu https://m.edsoo.ru/00adb076
bubanoreka [IOK
64 OKUCIUTEIN U BOCCTAHOBUTEIIH 1 hitps://m.e dsg).ru 100adb076
65 | «Crpomne arowa, Komtrscos . bu6morera LIOK
CBATE https://m.edsoo.ru/00adb486
66 PesepBHrliit ypok. O60011eHNE U 1 bu6mmoreka [IOK
CHUCTEMATH3AIMS 3HAHWM https://m.edsoo.ru/00adb33c
67 PezepBHblit ypok. O600meHne u 1 bubnnorexa [HOK
CHCTEMATHU3ALINS 3HAHUI https://m.edso0.ru/00ad9ch?2
68 PezepBHblit ypok. O6o011eHNE U 1 bubnuoreka [IOK
cUCTEMaTU3alUsl 3HAHUI https://m.edsoo.ru/ff0d61c6
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME
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9 KJIACC

KoaudecTBO 9acoB

JIeKTPOHHBbIE U(PPOBHIE

Ne TeMa ypoka K I Aara o0pa3oBaTeJIbHbIE
/i yp Beero OHTPOJIbHbIE paKkTHYecKue W3y deHHS p
padoThI padoThI pecypcbl
Ilepnonnueckuit 3aK0H.

1 [Tepuonuueckas cucrema 1 bu6mmoreka [IOK
XuMu4eckux 3nementos . U. https://m.edsoo.ru/00adb59e
Meunpeneena
3aKOHOMEPHOCTH B U3MEHEHUHU

2 CBOMCTB XEIMI/I‘IGCKI/IX 3JIEMEHTOB 1 bubmmorexa LIOK

N https://m.edsoo.ru/00adb6b6
MEPBBIX TPEX MEPUOOB
Knaccudukanus u HoMeHKIaTypa bu6mmoreka [IOK

3 1 ]

HEOPraHUYeCKUX BEIECTB https://m.edsoo.ru/00adb7e2

4 Bunan XuMu4yeckoil CBA3U U THIEI 1 bu6mmoreka [JOK
KPHUCTAJUIMYECKUX PEHIETOK https://m.edsoo.ru/00adbact
KonTponbnas padora Nel no teme

5 «[ToBTOpEHUE u yrnyonaeHue 1 1
3HAaHUI OCHOBHBIX Pa3/elioB Kypca
8 k1acca»

Knaccudukanus XumMuaeckux bu6nmoreka [JOK

6 b 1 )
peakiuii Mo pa3aIMyHBIM MTPU3HAKAM https://m.edsoo.ru/00adbcb0
TTonsTue 0 CKOPOCTH XUMHYECKOU

7 €aKINU HOHHI?[I/IC 0 TOMOT€HHEBIX U 1 bubmorexa LIOK
peaKitui. https://m.edsoo.ru/00adbe9a
TETEPOTCHHBIX PEAKIIUSIX
TlonsTe 0 XUMHYECKOM

aBHOBecuU. DaKTOPHI, BIIUIIOIINE
8 Ea CKOPOCTb XI/IMI/I‘—IECI(’Of/'I eaKmm/I 1 bubmorexa LIOK
p peaxi https://m.edsoo.ru/00adc28c
U TIOJIOKEHUE XUMHUUECKOTO
paBHOBECHS
9 OKHCIUTEIBHO- 1 bu6mmoreka [JOK

BOCCTAaHOBUTCIIBHBIC PCAKIINN

https://m.edsoo.ru/00adcade
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Teopust 31EKTPOTUTHUECKON

10 nqucconnanuu. CUIbHBIC U cl1a0ble bubmorexa LIOK
: https://m.edso00.ru/00adcd68
AJIEKTPOJIUTHI
11 HonHnble ypaBHEHHUsI peaKIuii bubmorexa [IOK
https://m.edsoo.ru/00add448
XHUMHUYECKHE CBOMCTBA KHUCIIOT U
12 OCHOBaHMH B CBETE MPEACTABICHUI bu6mmoreka [IOK
00 3JICKTPOJTUTHUECKON https://m.edsoo.ru/00add5d8
JIACCOLIAAIINN
5| e cokers ok B LOK
. https://m.edso0.ru/00add8b2
AICKTPOJUTUYECKON JUCCOIHAITIT
14 [TonsiTe o rupponuse conen bubmorexa [IOK
https://m.edso0.ru/00add9d4
15 O00011IeHIE U CUCTEMATU3AIUS bu6mmoreka [JOK
3HAHUH https://m.edsoo.ru/00addd12
IIpakTHueckas Ta Ne 1.
16 «Il’)eameHI/Ieecaljcnpej)igv[:HJIaanmx bubmmorexa LHOK
https://m.edsoo.ru/00addbfa
3a7a4»
KonTponbnas padora Ne2 o teme
17 «QJIEKTpOIUTHYECKAs bubnuoreka [IOK
nucconmanys. XUMUYECKUe https://m.edso0.ru/00addecO
pEaKIuu B pacTBOPAX»
18 Xemccne coniorna v prtepe Buawoterca LIOK
https://m.edsoo.ru/00addfe2
XJIopa
19| xamconms oaofiora. nomyacmie Buwoterca LIOK
’ ’ https://m.edso0.ru/00ade104
MIPUMEHEHUE
[IpakTnueckas pa60T;a Ne 2 mo Teme Bubnmorexa [IOK
20 «[lony4yenue cosIHON KUCIIOTHI,

n3y4yeHue e€ CBOMCTB»

https://m.edsoo.ru/00ade348
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Brrancnenus no YpaBHCHUAM

. bu6mmoreka [IOK

21 XUMHUYECKUX PEAKIUi, €CIIU OUH hitps://m.eds00.ru/00ade488
W3 pEeareHTOB JaH B U30BITKE E— :

29 OO6m1ast XxapakTepruCcTHKa SJIEMEHTOB bubmuorexa [JOK
VIA-rpymimsr https://m.edsoo.ru/00ade64a
AJNIOTPOITHBIE MOJM(PHUKALINN CEPHI.

23 Haxoxnenue cepol u eé bu6mmoreka [IOK
COCJIMHEHUI B IPUPO/IC. https://m.edsoo.ru/00ade64a
XHUMUYECKUE CBOMCTBA CEPBI

2 Grmmecoune n ot buGanorexa LIOK

8 https://m.edsoo.ru/00ade802
CBOICTBa
| e, Cpuut o, Buniorss LOK
8 https://m.edsoo.ru/00adea28
CBOICTBa, MPUMEHEHUE
XHAMHMUYECKHUE PEAKIMH, JIEIKALUE B
OCHOBE MPOMBIIIUIEHHOTO criocoba

26 ITOJIyYEHUSI CEPHOU KUCIIOTHI. bubnnoreka [JOK
XUMHYeCKoe 3arpsisHEHUE https://m.edsoo.ru/00adec8a
OKpY>Karollen cpeibl
COEJIMHEHUSIMU CEPBI

27 Brruncienune MmaccoBoii 10U bu6nmoreka [JOK
BBIXOJIa IPOJIYKTa PEaKIIUU https://m.edsoo.ru/00adec8a
OO6m1ast xapakTepuCTHKa SJIEMEHTOB
VA-rpynmsL. Asor, bubnuoteka [JOK

28 DACTIPOCTPAHCITHE B IIPHPOE, https://m.edsoo.ru/00adeea6
(bu3nUecKre U XUMUYECKUE — '

CBOICTBA
| e BuGorera LOK
CCKHE CBOMCTRA, TOTYHCHHC https://m.edso0.ru/00adf004
Y TIpUMEHEHNE
30 [IpakTuueckas pad6ora Ne 3 o Teme bubnnorexka [JOK

«HOJ’IY‘{CHI/IC aMMHaKa, N3y4YCHHUC

https://m.edso0.ru/00adf180
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€ro CBOICTBY

A3OTHAas KUCOTa, €€ (hu3ndecKue u

bu6mmorexa [IOK

3l XAMUYECKHUE CBOUCTBA https://m.edso0.ru/00adf306
Hcnonb30BaHre HUTPATOB U COJICH
T s Buniorsa LOK
YROOP ) . https://m.edsoo.ru/00adf518
3arpsi3HEHUE OKPYIKAIOMIEH Cpeibl
COEMHEHNUSAMU a30Ta
33 $(())§((11))(()) pl.{glKIsII:fn((l))?: q)q?ﬁjn(;gfne u bubmorexa LHOK
p N https://m.edso0.ru/00adf68a
XUMHYCCKHE CBOMCTBA, MTOJIYICHUE
Hcnonp3oBanue GocaToB B
34 KauyeCTBE MHUHEPATbHBIX bu6mmoreka [IOK
ynoOpeHuil. 3arpsisHeHue https://m.edsoo.ru/00adfc20
MIPUPOJIHOM cpenbl hochaTamMu
s | SreTon e B 10K
PHPOZE, . https://m.edsoo0.ru/00adfd9c
XUMHAYECKHE CBOICTBA
Oxcunsl yriaeponaa, ux Gu3nvecKue
3% Sromonmeckue npodrews BuGnorexa 10K
P ’ https://m.edsoo.ru/00adfebe
CBSI3aHHBIE C OKCUIOM yTJepo/ia
(V)
37 VroabpHas KUCIIOTA U €€ COJIN bubmaorexa [JOK
https://m.edso0.ru/00ae006¢
ITpakTuyeckas pabora Ne 4 o Teme
38 "[TonyueHne yriaekucioro rasa. bubnnorexka [JOK
KauecTtBeHHas peakius Ha https://m.edsoo0.ru/00ae027¢
KapOoHaAT-NOH"
[TepBoHaYaIbHBIE TOHATHS 00 Bubmorexa LIOK
39 OpraHUYEeCKUX BEUIECTBAX KaK O

COEIMHEHUSIX yIiiepo/ia

https://m.edso0.ru/00ae054e
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bu6mmoreka [IOK

40 KpemHuii u ero coepunennus https://m.edso0.ru/00ae080a
[TpakTuyeckast pabora Ne 5.

41 Pemenue skcnepuMeHTaIbHBIX bubmuorexa [JOK
3a1a4 1o TeMe «BaxHeimume https://m.edsoo.ru/00ae0bf2
HEMETAJUIbl U UX COCTUHECHUS»

o
2 B neveraun buGmorexa LIOK
https://m.edsoo.ru/00ae0el8
COCIUHEHUS»
OO6m1as XxapakTeprucTruKa
XUMHUYECKUX IJIEMEHTOB —

43 METaJUI0B. MeTain4decKas CBsI3b U bubmuorexa [JOK
METaJLTMYeCKast KPUCTAJUINIECKas https://m.edsoo.ru/00ae103e
pemérka. Gu3nyeckue CBOMCTBA
METaJIJIOB

| e ol e Buorera LOK

N https://m.eds00.ru/00ae1156
HaIpsHKEHUH METaJUIOB
OO1u11e crnocoObl MOTyYSHHS
MET B. CrinaBel. Beraucnenus
45 ns ;;I::B.OHeHCI/IﬂJ;/IaXI/IMI/IquK(I:/IJ;e bubmorexa HOK
N https://m.edso00.ru/00ae1156
peakIuii, €clii OJIMH U3 PeareHTOB
COJICPKUT MPUMECH
46 [TonsTHE O KOPPO3UH METAIIIOB bubmmorexa [TOK
https://m.edso00.ru/00ae1278
bu6mmorexa [IOK

47 [Hesotmere meTas: https://m.edsoo.ru/00ael14b2

48 Okcuabl ¥ THAPOKCUIBI HATPUS U bubnmoreka [JOK
KaJus https://m.edsoo.ru/00ael14b2

49 Illenoyno3eMeNbHBIE METATIIBI — bu6mmorexa [IOK
KaJbLIUI U MarHui https://m.edsoo.ru/00ae15e8

50 Bakueiinme coefMHEHNUA KLU bu6mmoreka [JOK
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https://m.edso0.ru/00ae15e8

O0001IeHrEe U cUCTEMaTU3 AU

51 .
3HAHUU
52 JKEcTKOCTh BOJIBI M CLIOCOOBI €€ bubmuorexa [JOK
yCTpaHeHUs https://m.edsoo.ru/00ae1886
o
o | Mo G0 e Bunionsa LOK
" https://m.edsoo.ru/00aelae8
YCTpaHCHHS
. bubmuorexa [JOK
>4 AsomHimi https://m.edsoo.ru/00aelc64
55 AMdoTepHbIE CBOMCTBA OKCHIA U bubnnoreka [JOK
THJIPOKCHIA https://m.edsoo.ru/00aelc64
bu6mmoreka [IOK
56 Kereso https://m.edsoo.ru/00ae1d86
57 OKcuapl, TMAPOKCUABI U COTTU bu6mmoreka [IOK
xene3a (1) u xenesa (111) https://m.edsoo.ru/00ae35e6
58 O06o01IeHre U cHCTeMaTH3aIus
3HAHUI
[TpakTuueckas pabora Ne 7.
59 Pemenne skcnepuMeHTAIBHBIX bubnnoreka [JOK
3a1a4 1o reme «BakHeilme https://m.edsoo.ru/00ae3de8
METAJTBI U UX COCTUHCHUS
Brruncnenus mo ypaBHEeHUSIM
XUMUYECKUX PEAKIUi, €CIIH OJUH
60 W3 PEareHTOoB JIaH B U30BITKE WU bubmuorexa [JOK
COJCPKUT TIpUMeCH. Borauciienus https://m.edso0o.ru/00ae1750
MacCOBOM J0JM BbIXOJa MPOIYKTa
peakImu
61 O06001IeHNe U CUCTEMATU3AIIHS
3HAHUI
62 KontponsHas padora Ne4 o teme

«BaxxgeuIme MeTayuibl H X
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COCAUHCHUA»

63 BemectBa u maTepuaisl B 1 bubmuorexa [JOK
MMOBCETHEBHOM JKU3HU YEIOBEKA https://m.edsoo.ru/00ae3f50
64 XHUMHYECKOE 3arps3HEHNE 1 bubmuorexa [IOK
OKpY KaroIIel Cpebl https://m.edsoo.ru/00ae4270
65 Posnb xumum B perieHuu 1 bubmuorexa [JOK
9KOJIOTMYECKUX polIiieM https://m.edsoo.ru/00ae4270
66 PezepBHblit ypok. O60011IeHNE 1 1 bubmumoreka [IOK
CHCTEMATHU3ALINS 3HAHUI https://m.edso0.ru/00ae0d0a
67 PesepBHbiit ypok. O6001eHne u 1 bubnnorexa [HOK
CHCTEMATHU3ALINS 3HAHUI https://m.edso0.ru/00adb33c
68 PesepBHrlit ypok. O60011eH1Ee 1 1 bu6mmoreka [IOK
CHCTEMaTH3aIHs 3HAHUI https://m.edsoo.ru/00ad9cb?2
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME
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YUYEBHO-METOJUYECKOE OBECIIEYUEHUE OBPA30BATEJIBHOI'O TIPOLECCA

OBS3ATEJIbHBIE YYEBHBIE MATEPHUAJIBI 1J151 YHEHUKA

Xumus. 8 kinacc: yueb. mis odmeoopazoBarenbHbix yupexacauii / O.C. ['abpuensH. - 3-e usn., crpeorut. - M.: JIpoda, 2022. - 286 c.
Xumus. kimacc: yued. mist odmeo0pa3zoBarenbHbiX yupexaenuii / O.C. ['abpuensH. - 3-e usn., ctpeotutl. - M.: [Ipoda, 2022. - 288 c.

METOJUYECKHUE MATEPHUAJIBI AJ151 YYUTEJISA

1. I'abpuensn O. C., Bocko6oitaukosa H. I1., SlmykoBa A. B. HacronpHast kaura yautens. Xumus. 8 ki1.: Meroandeckoe mocodue. - M.
Hpoda, 2021.

2. I'abpuensn O. C., SAmykoBa A. B. Tetpans 1 1a060paTOpHBIX ONBITOB U IpakTHueckux padort. 8 k1. K yueOnuky O. C. ['abpuensana
«Xumus. 8 kmaceyn. M.: Jlpoda, 2022.

3. I'abpuensu, O. C. Metomudeckoe nocooue k yueonuky O. C. I'abpuensna «Xumus». 8 kinace / O. C. I'abpuensa. — M. : lIpoda, 2021.
— 100.

4. T'abpuensn, O. C. Meroanueckoe nmocodue k yueouuky O. C. 'abpuensaa «Xumus». 9 kinacc / O. C. IN'abpuensa. — M. : [Ipoda, 2021.
— 108.

5. Xumus : TexHonorundeckue Kaptol K yaeouuky O. C. ['abpuensna «Xumust. 8 kiacey» : Meroandeckoe nocoodue / JI. Y. AcanoBa. — M. :
Hpoda, 2020

6. Xumus : TexHonorndeckue Kaptol K yaeouuky O. C. ['abpuensna «Xumust. 9 kimacey» : Meroguaeckoe nmocodue / JI. . Acanoa. — M. :
Hpoda, 2018

7. Xumusi. 8 ki1.: KoutponbsHbie 1 ipoBepounbie padoTel k yueoHuky O. C. ['abpuensna «Xumus. 8» / O. C. I'abpuens, [1. H. bepeskun,
A. A. Ymaxkosa u sp. - M.: Ipoda, 2022. nanHsle

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

http://www.chemnet.ru T'azera «Xumus» u callT 1u1st yaurtens «5 uay Ha ypOK XUMUAN»

http://him.1september.ru Exunas xomreknus LIOP: [penmerHas KoeKus « XUMHUS
http://school-collection.edu.ru/collection/chemistry EctectBenHO-Hay4HbIe SKCTIepUMeHTh: Xumusi. Komekius Poccuiickoro
o011e00pa3oBaTeIbHOro Mmopraia

http://experiment.edu.ru AJIXMMUK: caiit JI.FO. AnukGepoBoit

http://www alhimik.ru Bcepoccuiickast ouMInaa mKoJIbHUKOB 110 XUMUH

http://chem.rusolymp.ru Oprannueckast XUMUS: IEKTPOHHBIA YI€OHUK ISl CPEAHEH LIKOJIBI
http://www.chemistry.ssu.samara.ru OCHOBBI XUMHU: 3JICKTPOHHBINH YICOHHUK

http://www hemi.nsu.ru OTKpBITBIN KOJUTSHK: XUMHUS

http://www.chemistry.ru JlucranunoHnHasi OTUMITHA/IA 10 XMMHUH: TEIEKOMMYHHUKAIIMOHHBINA 00pa30BaTeIbHbIN MPOCKT



[puniaoxenne 1
KPUTEPUU N HOPMbI OHEHKH 3YH OBYUAIOIIIUXCSA

B cootBercTBHM C TpeOOBaHMSAMHU CTaHIApTa MO XMMUU U BBIOpAHHBIX M3 (PEeIEPalbHOTO CHHCKA YYEOHMKOB YYHMTEIb XMMHUU BO BpEMS
IIPOBEPKHU M KOHTPOJIS 3HAHUH IO MPEIMETY MOKET OPHUEHTHUPOBATHCS HA CIAEAYIOIINE YPOBHHU.

IlepBblii ypoBeHb - PeNpPOAYKTHBHbIN. BbINoNHEHHE ydanMMKCs 3aJaHUNA 3TOTO YPOBHSAONUPAETCS B OCHOBHOM Ha NaMsATh. JlocTHykeHue
9TOr0 YPOBHS IIPEATIOIIAracT y yJaluxcs:

- 3HAHUE HA3BAHUH OTIEJIbHBIX XUMUYECKHX 3JIEMEHTOB, BEIIECTB U PEAKIINN;

- YMEHME YCTHO WJIM MUCbMEHHO OIUCHIBATh XUMUUECKHUE (DAKTHI, MOHATUS WM SIBICHUA(PEAKIUN);

- IIOHMMAaHHUE POJIM, 3HAUYEHUS WIA IPUMEHEHHUS OTIEIbHBIX XMMUYECKUX BELIECTB WIMPEAKLUN;

- IIPUMEHEHNE XUMUYECKOW CUMBOJIMKH - XUMUYECKUX 3HAKOB, (POPMYJI U YPABHEHMUI;

- 3HaHUE HEKOTOpBIX HCHOJIb3yeMbIX B XHMMUM IpUOOpPOB, yMEHHE COOMpAThIPOCTEHIINE U3 HUX U UCIIOIb30BaTh MPH
BBINIOJTHEHUM XUMHUYECKOTO IKCIIEPUMEHTA.

JUid mpOBEpKH 3HAHMKM U YMEHHH, COOTBETCTBYIOIIMX IIEPBOMY YPOBHIO, UCIOJB3YETCS PENPOAYKTUBHBINA BUJ 3aJaHUN, IPEANOJIAraroIInun
BOCIIPOM3BEJICHUE YUYalIUMHCS OTHENbHBIX 3HAaHMW M yMmeHuil. [IpoBepka mepBOro ypoBHS 3HAaHUM JIETKO OCYLIECTBIsETCS (opMaMu
aBTOMATHU3MPOBAaHHOTO YYeTa.

Bropoii ypoBeHb - NpOAYKTUBHBIN. J[OCTHXEHUE DTOTO YPOBHS IIPEAINOIIATAET Y yYaluXcs:

- MOHUMaHKuEe (HOPMYIHPOBOK BAXKHEUITUX XUMUUECKUX MOHSITUN, 3aKOHOB, TEOPUI UITPUMEHEHHUE UX B @HATIOTMUHBIX CUTYAILIUSX;

- YMEHUE YCTAaHABJIMBAThb B3aMMOCBA3b MEXIY COCTaBOM, CTPOEHHEM U CBOWCTBAMUXMMHUYECKUX BEILECTB;

- YMEHHE MPOBOJUTH PACUYEThI 10 XUMUUYECKUM (POpMyJIaM U YPaBHEHHUSIM;

- YMEHHUE CaMOCTOATEIbHO MPOBOIUTh XUMHUUECKUI HKCIIEPUMEHT 110 MHCTPYKLUUHU YUeOHHKAWIN [0 YKAa3aHUIO YUUTENs U PUKCUPOBAThH
€ro Pe3yJIbTaThl.

Jlnist IPOBEPKU YMEHHUsI IPUMEHSTh 3TU 3HaHUSA B yU4eOHOH MpaKkTHKe UCIOJb3YIOTCS 3aJlaHMsl, BBIITOJHEHHE KOTOPHIX BO3MOXKHO HE TOJBKO Ha
OCHOBE IIaMATH, HO M Ha OCHOBE OCMBbICICHMs. [IoaTOMY Hapsny ¢ ICUXOJOTHYECKON Olepanueldl BOCIPOU3BEACHUS MHUPOKO HCIONb3YHOTCSA
y3HaBaHUE U sIBIEHUE NepeHoca. [ BBIMOJHEHHs TaKUX 33JaHuil TpeOyercst Oosee HanpsKeHHAss MBICIUTENIbHAS NeSTeIbHOCTh YJalluXcs,
YeM MPH BBIITOJTHEHUH 33JaHUM HA TIEPBOM YPOBHE.

Tpertuii ypoBeHb - TBOpUYeCKHUii. J[OCTHXKEHNE HTOTO YPOBHS MPEANOJIAraeT y y4aluxcs:

- YMEHHE MPOTHO3UPOBATH CBOWCTBA XMMHUYECKHUX BEIIECTB HA OCHOBE 3HAHUS 00 MX COCTaBE U CTPOEHUU W, HAOOOPOT, MpEeanoaraTh
CTPOEHHE BEIIECTB HA OCHOBE UX CBOWCTB;

- MOHUMaHKe (HPaKTOPOB, MO3BOJISAIONINX YIPABISATH XUMUUECKUMHU PEAKIHSIME (CKOPOCTHIO, HAITPABIIEHHUEM, BBIXOJIOM MPOIYKTA);

- yYMEHHUE MPOEKTUPOBATh, OCYIIECTBIATH XUMHUIECKUN IKCIIEPUMEHT, a TakKe (PUKCUPOBATh HAHAIIM3UPOBATH €TI0 PE3YIIbTaThI;



- YMEHHUE OPHEHTUPOBATHCS B MOTOKE XMMMUYECKOW MH(OpMAlLMHU, ONpPENesATh UCTOYHUKHA HEOOXOOUMOIN MH(pOpMaLuy, MoilydyaTh ee,
aHAJIM3UPOBATh, JENaTh BHIBOJBI HA €€ OCHOBE U MPEACTABIIATh B COOTBETCTBYIOLIEH (hopme;

- YMEHHUE OCO3HABATh BKJIAaJ XUMUHU B (POPMHUPOBAHUE LIETOCTHON €CTECTBEHHO-HAyYHON KapTUHBI MUDA.

Jlnist IpoBEepKU 3HAHWUM, COOTBETCTBYIOIIUX TPETHEMY YPOBHIO, U YMEHHS MPUMEHATh UX B YUCOHOUM MpPAKTHKE HCIONB3YeTCs pPe(IeKTUBHBIN
BUJ| 3aJlaHUM, BBIIOJHEHHE KOTOPBIX OMNMPAETCs Ha PENpOJyKTHBHBIE 3HAHUS, HO TpeOyeT IIyOOKOro OCMBICICHMS], BIAJCHUS JIOTHYECKUMU
npUeMaMH YMCTBEHHOM JEATEIbHOCTH (aHaIHU3, CHHTE3, 00001IeHne, KOHKPETH3allus, CpaBHEHHE, a0CTparupoBaHue, Kiaccudukanus)

Otmetka ''5" cTaBuTCH B CiIy4ae:

1. 3HaHus, TOHUMaHMsL, TITyOMHBI YCBOCHHUS 00yJaroIuMCcs Bcero 00bEMa IporpaMMHOro MaTepuaia.

2. YMeHHs BBACTATH TJIaBHBIC MOJIOKEHUS B M3YUYEHHOM MaTepHualie, Ha OCHOBaHUM (PaKTOB M MPUMEPOB 0000IIaTh, AETIaTh BBIBOJBI,
YCTaHABIIMBAaTh MEKIIPEAMETHBIE U BHYTPUIIPEAMETHBIE CBSI3U, TBOPYECKH IIPUMEHSET MOTYYCHHbIE 3HAHUS B HE3HAKOMOW CUTYalMU.

3. OtcyTcTBUE OIMOOK M HEJOYETOB MPHU BOCIPOU3BEACHUM HM3YYEHHOIO MaTepuaia, IPU YCTHBIX OTBETAX YCTPAHEHHE OTAEIbHBIX

HETOYHOCTEH C MOMOIIBIO JIOTIOJIHUTEILHBIX BOIPOCOB YUYHUTENSI, COOIOACHNUE KYJIBTYphl MMCBbMEHHON M YCTHOW PEYH, MPaBHII OPOPMIICHHUS
MMUCbMEHHBIX PaboT.

OtrMmerka "'4":

1. 3HaHHE BCETO U3yUYEHHOI'0 IPOIrPaMMHOI0 MaTepuaa.

2. YMeHH BBIIENATH TJIaBHBIC MOJIOKEHHSI B M3yYEeHHOM MaTepuaie, Ha OCHOBaHUHU (DaKTOB W MMPHMEPOB 0000mIaTh, JAeaTh BBIBOJBI,
YCTaHABIIMBATh BHYTPUIIPEIMETHBIE CBA3H, IPUMEHATH MOJTYyUCHHBIE 3HAHUS HA TPAKTHKE.

3. He3nauutenbHble (HerpyOble) OMIMOKM M HEJOUYETHI IPU BOCIPOU3BEICHUH W3YYEHHOIO MaTepuaia, cOOII0JeHEe OCHOBHBIX MPaBUII

KYJIBTYpbl TUCBMEHHOW U YCTHOM pedH, MpaBuil 0pOPMIICHHSI MMCbMEHHBIX PadoT.

Otmerka "'3" (ypoBeHb Npe/ICTaBIECHHH, COUETAIOIINXCS C 3JIEMEHTaMH Hay4YHbIX MOHATHH):

1. 3HaHME M YCBOEHHE MaTepuajla Ha YypPOBHE MHUHUMAIbHBIX TpPeOOBAHMU MpOrpaMMbl, 3aTPYJHEHHE IMPU CaMOCTOSATEIbHOM
BOCIIPOU3BEICHUH, HEOOXOIUMOCTh HE3HAUUTEIBHOM MOMOIIN MPEeroiaBaTels.

2. YMmenue pabotaTh Ha YpOBHE BOCIIPOM3BEICHUS, 3aTPYAHEHUS IIPU OTBETAX HA BUJIOM3MEHEHHBIE BOIIPOCHI.

3. Hannuue rpy0oii ommOKM, HECKOJIBKUX HErpyOBIX IPU BOCIPOM3BEICHUN M3YUYEHHOIO MaTepHajia, He3HAUUTEeIbHOE HECOOII0IeHHE

OCHOBHBIX IIPAaBUJI KyJIbTYpbl MUCbMEHHOM U YCTHOM peuu, mpaBuil ohopMIIeHUS MUCbMEHHBIX padoT.

Ormerka "'2"";

1. 3HaHKe U YCBOCHUE MaTepualia Ha YPOBHE HIKE MUHHMAIIbHBIX TPeOOBAaHHI MPOTPaMMBbI, OTAETbHBIC TIPEICTABICHUS 00 N3y4eHHOM
Marepuae.
2. OtcyrcTBHE YMEeHUH paboTaTh Ha YPOBHE BOCIIPOU3BEACHUS, 3aTPYAHEHHSI IPU OTBETAaX HACTAaHAapPTHBIE BOIIPOCHI.

3. Hanuuue HeckonbkuX rpyObIX OMIMOOK, OOJBLIOrO YKcia HETpyObIX MpH BOCHPOM3BEACHUH M3yYEHHOTO0 MarepHalia, 3HaUUTeIbHOe



HEecOOII0ICHHE OCHOBHBIX MPaBUJI KYJIbTYPbl TUCbMEHHON U YCTHOM pedu, IpaBuil OOPMIICHUS MMCbMEHHBIX paboT

Kpumepuu oyenusanus ycmnozo omeema.
OtmMmertka "'5" craBuTCS, €CIIU YUEHHUK:

1) [Toka3piBaeT TIIyOOKOE M MOJHOE 3HAHWE W MOHMMAaHHUE BCETO 00BEMA MPOTPaMMHOI0 MaTepHalia; MOJHOE IMOHWMAaHHE CYITHOCTH
paccMaTpUBAEMBIX IMOHATUH, IBJIECHUN U 3aKOHOMEPHOCTEM, TEOPHIA, B3AUMOCBA3EH;
2) YMeeT cOCTaBUTh TOJHBIM M TPaBWIbHBI OTBET HAa OCHOBE M3YYCHHOIO MaTepuaia; BBIACIATh TJIABHBIE IOJOXKEHUS,

CaMOCTOSITENIbHO TOATBEPXKAATh OTBET KOHKPETHBIMHU MpHUMEpaMH, (akTaMH; CaMOCTOSTEIbHO M apryMEHTHPOBAHO JIeJaTh aHalu3,
0000111eHUs, BBIBO/IbI. Y CTaHABIMBATE MEXIIPEIMETHbIE (HA OCHOBE paHee MPUOOPETEHHBIX 3HAHUI) U BHYTPUIIPEIMETHBIE CBA3U, TBOPUECKU
MPUMEHSTH MTOJTyYCHHbIE 3HAHUS B HE3HAKOMOW CHTYalllH.

[TocnenoBarenbHo, YETKO, CBS3HO, OOOCHOBAaHHO M 0€30IIMOOYHO W3Narath Y4eOHbBI Marepuai; JaBaTh OTBET B JIOTHYECKOM
MOCJIEIOBATEIBHOCTH C MCIIOJIB30BAaHUEM IPHHATOW TEPMHHOJIOTUH; JIeNIaTh COOCTBEHHBIC BBIBOJIBI; (POPMYIHMPOBATH TOYHOE ONPEIEICHUE U
HCTOJIKOBAaHNE OCHOBHBIX ITOHATHI, 3aKOHOB, TEOPU; IPH OTBETE HE IMOBTOPSATH JOCIOBHO TEKCT YUeOHUKA; M3JIaraTb MaTepuall JIUTepaTypHbIM
S3BIKOM; TPABHJIBHO M OOCTOSITENIFHO OTBEYATh HA JONOJHHUTENBHBIE BOMPOCHI ydyuTess. CaMOCTOSTEIbHO M PAMOHAIBHO HCIOJIB30BATH
HAarJIsAJHbIE TOCOOMSI, CIIPABOYHBIC MaTepHaIbl, YICOHUK,

JOTIOJTHUTEIBHYIO JINTEPATyPy, MEPBOMCTOUYHUKH; TMPUMEHITH CUCTEMY YCIOBHBIX OOO3HAYCHHWH NPU BEICHHH 3alHCEH, COMPOBOMXKIAIOIINX
OTBET; UCIIOJIb30BAHUE VIS I0KA3aTEIbCTBA BHIBOIOB U3 HAOIIOICHUI H OIIBITOB;

3) CamocToATeNbHO, YBEPEHHO W 0e30mHO0YHO TPUMEHSET IMOJyYeHHbIE 3HAHHS B PEIICHHH MpoOjJeM Ha TBOPYECKOM YPOBHE;
JIONyCcKaeT He Oosiee OJHOro HeA04YETa, KOTOPBIA JIETKO HCHPAaBISET MO TPEOOBAaHMIO YUUTENs; MMEET HEOOXOJMMbIEe HABBIKM PalbOThI C
npubopaMu, 4epTexaMu, CXeMaMHt U TpauKaMu, COMYTCTBYIOIIMMH OTBETY; 3aITUCH, COTIPOBOXKIAIOIINE OTBET, COOTBETCTBYIOT TPEOOBAHUSIM.

OrMmertka "'4" craBuUTCS, €CITU YUCHHUK:

1) IToka3pIBaeT 3HaHMSI BCErO0 M3y4YEHHOIO IPOrpaMMHOro Marepuaina. J[a€T MoJaHBIA M NPABWIBHBIM OTBET HAa OCHOBE H3YYEHHBIX
TEOpUi; HEe3HAUMUTEIbHbIE OMIMOKM W HEJOYEeThl NPU BOCHPOM3BEICHUM H3YYEHHOI'O MaTepHuala, ONpPEesIeHHs MOHATUN Jajl HENOJHBIE,
HeOOoJIbIIMEe HETOYHOCTH IMPU MCIOJIb30BAaHMM HAYYHBIX TEPMUHOB WJIM B BBIBOJAX M OOOOIIEHMSIX M3 HAOJMIOJEHUNH M ONBITOB; MaTepHal
U3J1araeT B ONpPEJIEIEHHON JIOIMYECKON MOCIEe10BaTEIbHOCTH, IIPH 3TOM JOIYCKAeT OJHY HerpyOyro ommOKy win He Oojee IByX HEA04YETOB U
MOXET HUX HCHPAaBUTh CAMOCTOSITEIBHO HPU TPEeOOBAHMM MM TNPH HEOONBIIOW MOMOIIM NpenojaBareis; B OCHOBHOM YCBOWJI Y4eOHBIH
MaTepuai; MOATBEPKIAET OTBET KOHKPETHBIMH MPUMEPAMU; TPABIIIBHOOTBEUAET Ha TOTIOJIHUTEIbHBIE BOIIPOCH! YUUTEIIS.

2) YMeeT caMOCTOSITENbHO BBLICATH TJIaBHBIE MOJOXKEHUS B M3YYEHHOM Marepuaie; Ha OCHOBAHUHU (DaKTOB M MPHUMEPOB 00001IaTh,
JieNiaTh BBIBOJIbI, YCTAHABIMBATH BHYTPUIIPEIMETHbIE CBSI3U. [IpUMEHSTH MONydYeHHblE 3HAHUS HAa MPAaKTHKE B BUIOW3MEHEHHOHN CHUTYyallHH,
co0JII0JaTh OCHOBHBIE MPAaBMIIA KYJIbTYPhl YCTHON PEUYH U COMPOBOXKAAIONIEH MUCbMEHHOM, HCIOIB30BATh HAYYHbIE TEPMUHBL;

3) He oOnamaer nocTaTOYHBIM HaBBIKOM pabOThl CO CHPABOYHOW JUTEPaTypoil, Y4eOHHMKOM, IEPBOMCTOYHMKAMH (TPaBUIBHO
OpPHEHTHUpYETCs, HO paboTaeT MeIeHHO). JlomyckaeT HerpyOble HapyleHHs paBuil 0(hOpMIIEHHUS! TUCbMEHHBIX PadoT.



Otmetka "'3" cTaBUTCS, €CITM YUCHHUK:

1. YCBOWJI OCHOBHOE COJICpKaHHE y4eOHOro MaTtepuaia, MMeeT MpoOeibl B YCBOCHUHMMATEpHAlIa, HE MPEMITCTBYIONIUE abHEHIIIEMY
YCBOCHUIO MPOrPAMMHOIO MaTepHuala,

2. MaTepuall U3jaraeT HeCUCTEMaTH3UPOBAHHO, (hparMEeHTapHO, HE BCET/Ia MOCIICI0BATEIIBHO;

3. MOKa3bIBAET HEAOCTATOYHYIO C(HOPMHUPOBAHHOCTh OTACIBHBIX 3HAHHUA W YMEHUIl;BHIBOJBI U OOOOIICHUS apryMEHTHPYET
ci1abo, JOMYCKAeT B HUX OMIMOKH.

4. JOMYCTHI OMIMOKM M HETOYHOCTH B HCIOJb30BAaHHMHM HAYYHOW TEPMHHOJIOTHH,ONPEICIICHHS MIOHITHI al HeIOCTATOYHO
YETKHE;

5. HE MCIOJIb30Bal B KAYEeCTBE JJOKA3aTEeIbCTBA BBIBOJIBI U 0000IIEHHS U3 HAOI0IeHHH,(haKTOB, OMBITOB HWIIM TOMYCTHJI OIIHOKH TIPH UX
U3JI0KCHUU;

6. UCIIBITBIBACT 3aTPYAHCHHS B NPUMEHCHWH 3HAHWN, HEOOXOMMMBIX ISl PEIICHUS 3ajady Pa3IuYHbIX THUIOB, MPH OOBICHEHHH
KOHKPCTHBIX SIBJIECHUA Ha OCHOBE TeOpI/Iﬁ " 3aKOHOB, WJIM B MOATBCPKIACHUN KOHKPCTHBIX MPUMEPOB NPAKTUYCCKOI'O IPUMCHCHU A TeOprI;

7. OTBEYACT HEMOJHO Ha BOMPOCHI yuHTens (yImyckas W OCHOBHOE), WM BOCHPOM3BOAUT COJAEPYKAHHWE TEKCTa Y4YeOHHKA, HO

HEAOCTATOYHO ITOHUMACT OTACIIbHBIC ITOJTOKCHUA, HMCIOIHMEC BaAXXHOC 3HAYCHUEC B 3TOM TCKCTC,
8) 06Hapy)KI/IBaCT HEJOCTAaTOYHOC ITOHMMAHHUEC OTACIBbHBIX MOJIOKEHUH IIpHu BOCIIPOU3BCIACHHU TCKCTa y‘Ie6HI/IKa (SaHHCCﬁ, HepBOI/ICTO‘lHI/IKOB)
HJIM OTBCHACT HCIIOJIHO Ha BOIIPOCHI YUHUTECIIA, AOITYCKasA OAHY-ABC rpy6me OIIUOKHU.

Otmerka "'2"' cTaBUTCS, €CIIH YYCHHK:

1. HE YCBOWJI M HE PACKPBLIT OCHOBHOE COJICP)KaHKUE MaTepHala,

2. HE JIeJIaeT BLIBOJIOB U 0000IIECHUIA.

3. HE 3HACT ¥ He TIOHUMAET 3HAYUTEIIbHYIO WIH OCHOBHYIO YacTh MPOTPAMMHOI0 MaTepHaja BIpeieaax MOCTaBICHHBIX BOIIPOCOB;

4. WK UMeeT ciabo chopMUpOBaHHBIC M HEMOJHBIC 3HAHUS M HE YMEET MPHUMEHATh MX KPEIICHUIO0 KOHKPETHBIX BOMPOCOB M 3a7a4
o ob6pasiy;

5) uau npu oTBeTe (Ha OJUH BOIPOC) JAOMYyCKaeT Oojiee ABYX IPyObIX OMIMOOK, KOTOPBIE HE MOKETHUCIPABUTH JIaKe MPHU MOMOIIN YUUTEIS.
Kpurtepun oneHuBaHusI MUCbMEHHBIX PadoT (npakmuueckue u 1adopamopnsie padomot) Oyenka IKCnepuMeHmaitbHoIX YMEHU
OrreHka CTaBUTCSI HA OCHOBAHHUH HAOJIOICHUS 32 YYAITUMUCS U TUCBMEHHOTO OTY€eTa 3a paboTy.
OT1meTka «5»:

. paboTa BBHINOJHEHA MOJIHOCThIO U MPABWIBHO, CAENaHbl MPaBUJIbHbIE HAOJIO/IEHUS MBBIBOIBL;
. HKCHEPUMEHT OCYILECTBIIEH IO TUIaHy C Y4€TOM TeXHHUKH 0€30MacCHOCTH U MPaBUJI pabOThI CBEIIECTBAMU U 000PYI0BAaHHEM;
. MIPOSIBJIEHBI OPTaHU3AIMOHHO-TPYJOBbIE YMEHHMsI (IOJAEPKUBAIOTCS YMCTOTa paboderomecrta U MopsiioK Ha CTOJIE, SKOHOMHO

HCIIONB3YIOTCS PEAKTHUBBI).

OTMeTKa «4».
. paboTa BBIMOTHEHA MPAaBUIILHO, C/ENIaHbl PABUIbLHBIC HAOTIOACHUS W BBIBOJBI, HO TIPU ATOM JKCIIEPUMEHT IMPOBEACH HE MOJHOCTHIO
WU JIONYIIEHBI HECYIIECTBEHHBIE OIIMOKH B pab0TeC BEIIECTBAMH B 000PYI0BaHUEM



OrMmerka «3»:
. paboTa BBINIOJHEHA MPaBWJILHO HE MEHEE YeM HAIOJOBHHY HJIM JOIMYIIEHAa CYIIECTBEHHass OMMOKa B XOAE OJKCIIEPHUMEHTa, B
00BsCHEHNH, B 0OPOPMIICHUHN PaOOTHI, B COOIIOICHUN MTPABIII TEXHUKH 0E30IIaCHOCTH MPH pabOTe C BEIIECTBAMHU U 000PYIOBaHUEM, KOTOPas
UCTIPABIISIETCS TI0 TPEOOBAHUIO YUUTEIIS.

OrMmerka «2»:
. JonyuieHsl aBe (M 0oJiee) CyIIeCTBEHHBIE OIIMOKH B XOJA€ IKCIEPHUMEHTA, B OOBSICHEHHH, B O(QOpMIICHUH pabOTHI, B COONIOJICHUH
MPaBWI TEXHUKH O€30MaCHOCTH MPH padOTe C BEIIECTBAMHU M 000PYIOBaHUEM, KOTOPBIE YUYAIIMKCS HE MOXKET UCIIPABUTH J1aXKe IO TPEOOBAHUIO
YUUTES.

Ouyenka ymenuii peuiams IKCHEPUMEHMAIbHbLE 340a4U
OTMeTKa «5»:

. IIJIaH PEIICHUS COCTaBIIEH MPABUIIHHO;
. MPaBHJIBHO OCYIIECTBIICH MOJ00P XUMUYECKUX PEAKTUBOB U 000PYIOBAHNUS;
. IIAHO IIOJIHOE OOBICHEHHUE U CAEIIAHEI BEIBOIEL.

OtmeTka «4»:
® IIJIaH peHICHI/IH COCTaBJICH HpaBI/IJII)HO; HpaBI/IJII)HO OCYHIGCTBJICH HOII60p XUMHUYCCKUX peaKTI/IBOM I/IO60py210BaHI/I$[,

IIPUSTOM JIOIYIIEHO He 0ojiee IBYX HECYLIECTBEHHBIX OIIMOOK B OOBSCHEHUHU U BBIBOJAX.
OrMmeTtka «3»:
. IJIaH PELIEHMS COCTABIIEH NTPAaBUIIBHO;
*IIpPaBUJILHO OCYIIECTBIIEH NO100p XUMHUYECKUX PEAKTUBOB U 000pYyI0BaHUS, HO JOMYIIEHACYILIECTBEHHAs OLUINOKa B 00BSICHEHUU U BHIBOJIAX.
OrMmerka «2»:
. JIOTYILIEHBI 1Be (1 OoJiee) OMIMOKY B IUIaHE PEIlIeHus, B MOA00pEe XUMHUYECKUX PEaKTHBOB MOOOPYI0BaHMs, B 00bICHEHUH U BbIBOJIAX.

Ouyenka ymenuii pewiams pacuemnvle 3a0auu

OTtmeTka «5»:

. B JIOTHYECKOM PACCYKJICHUU U PEIICHUH HET OMIHOOK.
OtmeTka «4»:

*B JIOTUYECKOM PACCYKJICHUH U PEIICHUN HET CYIIECTBEHHBIX OIMIMOOK, HO JOMYIICHO He 0oJiee IBYXHECYIIECTBEHHBIX OITHOOK.
OTtmeTka «3»:

*B JIOTUYECKOM PACCYKJICHUH HET CYIIECTBEHHBIX OIMMOOK, HO JIOMYIIeHa CYIIECTBEHHAs! OIMMMOKAa BMAaTEMaTHYECKUX pacueTax.
OTMmeTKka «2»:

*IMEIOTCS CYIIECTBEHHBIEC OMMOKH B IOTUYECKOM PACCYXKIACHUU U B PEIICHUH.

OE(BHKCI RUCOBMEHHbBIX Koumpommblxpa60m



Konmponsuvie pabomur us nocoous oyeHugaromcsa co2nacHo npeododHceHHOU aemopom WKAIbIOUEeHKU Ul
OrMmeTtka «5»:
*OTBET MOJIHBIM ¥ IPaBUIIbHBIN, BO3MOKHA HECYIIIECTBEHHAsI OIIMOKaA.
OrMmeTka «4»:
*OTBET HETIOJIHbIA WK JONYLIEHO He 0oJjiee IByX HECYIIECTBEHHbBIX OIINOOK.
OrMmertka «3»:
*paboTa BBIIIOJHEHA HE MEHEE YEM HAIIOJOBHUHY, JOIYIIEHA OJJHA CYLIECTBEHHAs OLIMOKa U IPU 3TOM/IBE-TPU HECYILLIECTBEHHBIE.
OrMmeTka «2»:
*pa®oTa BBINOJIHEHA MEHBIIIE YEM HAIMOJIOBUHY WU COAEPKUT HECKOJIBKO CYIIECTBEHHBIX OIIMOOK. IIpu olleHKe BBIOJHEHUS MUCbMEHHON
KOHTPOJILHON paboThl HEOOXOIMMO YUYHTHIBATh TpeOoBaHMsIeIMHOTO opdorpadudeckoro pexxuma. OTMETKa 32 HTOTOBYIO KOHTPOJIBHYIO PadoTy
KOPPEKTHPYETIPEILIECTBYIOLINE IPU BBICTABIEHUN OTMETKH 33 YETBEPTh, IOJIYTOJIUE, IO/,

Ouenka mecmosgwix padvom.
Tectbl, cocTosilMe HU3 MSATH BOIPOCOB MOXHO HCIOJB30BaTh IOCIE M3Y4YEHHs Kaxjaoro marepuana (ypoka). Tect u3z 10—I15 Bompocos
UCHosib3yeTcs i nepuoandeckoro kourposs. Tect u3 20—30 BonpocoB HEOOXOIMMO HCII0JIB30BATh [l UTOIOBOTO KOHTPOJIS.
[Tpu orieHMBaHNUYM UCTIOB3YETCS CIEMYIOMIAs IIKAJIA: U TECTa U3 MISITH BOIPOCOB

. HET OIMMOOK — OTMETKA «5»;

. oJHa omMOKa - OTMETKA «4»;

. JIBE OMIMOKHK — OTMeETKa «3»;

. TpH oIMOKH — oTMeTKa «2». [l Tecta u3 30 Bonpocos:

. 26—30 mpaBuibHBIX 0TBETOB (87-100%) — oT™MeTKa «5»;
. 20—25 nmpaBuibHBIX 0TBETOB (67-86%) — oTMeTKa «4»;

. 15—19 npaBuibHbIX 0TBeTOB (50- 66%) — oT™MeTKa «3%;
. MeHnblie 15 npaBuinbHbIX 0TBeTOB (49- 0%) — oTMeTKa «2»

IIpunoxenne 2

TEMBI IPOEKTHOM JIEATEJbHOCTH HA YPOKAX XUMHUH B 8 KJIACCE



Anxumus 1 nouck Gpuiocohckoro KaMHs

AHaii3 KayecTBa MUIIEBBIX MPOAYKTOB.

AHanu3 JIeKapCTBEHHBIX MPENapaToB.

Apomarepanusi.

bezonacnoe nuranue. OueHka KauecTBa NPOAYKTOB TUTAHHUSL.

buonornyecku akTuBHBIE T00aBKHU: TIPpOhaHaIUs WIIH TI0JTh3a?

BbrITOBBIE GUIBTPHI TSI OYUCTKH BOJOIIPOBOJHON BOJBI M CIIOCOO X pereHepaluu.
BkycHoe — HeBkycHOe. O nuIeBbIX 100aBKax.

Bnusier - nmu pH Boasr Ha pocT 6000BBIX.

BrusiHue TsDKENbIX METAJJIOB Ha paCTEHUS ropoxa.

Bona: HeoObIUHBIE CBOICTBA.

Bomopoa — TomnuBo OyayIiero.

Bpen sHepreTuueckux HaAmUTKOB.

BripamuBanue KpucTaaioB COJIEH.

BrisiBiieHHE KauecTBa JIMCTOBOTO Yasi pa3HbIX PUPM.

JKBauka: uCTOopusi BpeIHOW MPUBLIYKH (MUKl U PEATTUN ).

XKeneszo u 310poBBE UETOBEKA.

XKentoe, kpacHoe, 3eneHoe — Kakoe noje3znee? (O s010Kax).

XKecTkocTh BOJBI U CLIOCOOBI €€ YCTpaHEHUSI.

3araj ki Majiaxura.

3Haete 11 Bbl, U3 4ero coCTOUT KOpITyC Balleil aBTOpyUKu?

N3yuenne BnusiHUS 3€IEHBIX HACAKICHHUN Ha COJEP)KaHNUE THKETBIX METAJUIOB B TIOUBE.
UckyccTtBo hoTorpaduu u xumus.

HccnenoBanue ocobeHHOCTEH 00pa30BaHus HEPACTBOPUMBIX CHIIMKATOB. CUIIMKATHBIN CaJl M CHUIMKATHBIE METY3bI.
HccnenoBanue BausiHUE HO/Ia HA OPTaHU3M YeJIOBEKa U ONPEAEIICHUE €ro COAEPKaHUsl B IPOAYKTaX MUTAHUS METOJIOM HOJIOMETPUYECKOTO
TUTPOBAHUS.

HccnepoBanne XMMUYECKUX CBOMCTB IIMHKA U €T0 BIMSHUS HAa OPraHU3M YeJIOBEKa.
Hcropwus momydeHust ¥ MPOU3BOJICTBA ATFOMUHUSI.

Kak npeBpamaercst deHon u popManbaerua B cMOIy?

Kaxk pacno3nats moaIMHHOCTH MOJIOKA?

Kakue ObIBaroT mosmmmepbl?

Kakue Monexkynbl MOKHO Ha3BaTh TUTAHTAMH?

Kakue nnacTuku Ha3pIBarOT MOJYCUHTETUYECKUMU?

Kakue nmonumepsl MOTYT CUHTE3UpPOBATh OaKTepru?



Kakoe cTekso Ha3pIBatOT OpraHuYeCcKum?

Kakoii mommMep OTHOCAT K CaMbIM CTOUKHM?
Kosmongaeie pacTBOpBI M MX POJIb B )KU3HU YETIOBEKA.
MeauuuHCcKre MOJIMMEPHI.

MeTanisl B )KU3HH YEJIOBEKa.

Mertan B HaIleH KHU3HH.

Mup MeTaIoB Tiia3aMu XMMHKa, (PU3UKa U OHoJIoTa.
MycopHBIil KpU3uC.

Hedts — npouuioe, Hacrosiee, Oyayiee.
Ornpenenenue kauecTBa MEIA.

Onpenenenye KayecTBa MYSIMHOTO MENA.

TEMBI TIPOEKTHOM JEATEJbHOCTH HA YPOKAX XUMHUMU B 9 KJIACCE

AHaJIA3 YHIICOB.

beszonacHocTh 3(hupHBIX Maces.

Buonornveckue u numieBbie J00aBKH.

Bbopsba ¢ BpeauTeasimMu.

BrnusiHue TspKEIbIX METAJUIOB HAa aKTUBHOCTD (DepMEHTa KaTasiasbl.

Brnusinue ¢ropua-nona Ha smanb 3y00B.

Bona, koTopyro MbI ibemM

Bonopon kak anbTepHaTUBHBINA BUJ TOTIIIMBA.

Bonopon.

Bo3zyx, KOTOpPBIM MBI ABIIIUM

Bce o nunie ¢ Touky 3peHHst XUMHKa

EcTb 11 namsTh y BobI?

3arpsi3HEHUE CHera.

3amaxu, KOTOpbIe J1evar ((puToTeparnms).

W3roroBnenue 6aTapen TepMonap U U3MEpeHUEe TEMIEPaTyphl.

W3roroBneHune caMoAeIbHBIX TPUOOPOB /Ui AEMOHCTPALIUHU IEHCTBHSI MATHUTHOT'O TIOJIsl HA IIPOBOJAHUK C TOKOM.
N3ydeHue BO3aeHCTBUS KUCIOTHBIX 0K/I€H Ha OKPY>KAIOLIYI0 cpeay (pacTeHusl, MaMATHUKH).
N3ydeHnue coctaBa U CBOMCTB MPOTUBOIOJIOJNEAHBIX PEArEHTOB, UCIIOJIB3YEMBIX Ha I0pPOrax ropoja.
N3ydenue pepMeHTaTUBHON aKTUBHOCTH OMOJIOTUYECKUX KUAKOCTEH.



N3yuenne XuMHUYECKOH OCHOBBI ITUIIEBBIX I00ABOK.

HckyccTBeHHOE BBIpAIMBaHKUE KPUCTAIIIOB, B T. 4. )KEMYYT, ajiMa3s.

Hcnonbs3oBanne MUHEPATBHBIX YA0OOPSHHH.

Hcronbs30BaHKe HEPTEIPOYKTOB.

HccnenoBanue BAMSHUS KOHIICHTPALUKA PEArPYIONINX BEIICCTB, TEMIIEPATYPhl U KaTAIM3aTOpa Ha CKOPOCTh XUMHUECKOU PEaKIIUH.
HccnenoBanue opexoB MUH/IAJS HA COJIEPKAHUE [IMAHU - HOHOB.

HccnenoBanue GpU3MKO-XUMHYECKHX CBOMCTB Kpaxmalia.

HccnepoBanne XMMUYECKUX CBOMCTB aCIUPUHA M U3YUYE€HUE €r0 BIUSIHUS HA OPraHU3M 4YeJIOBeKa.
HccnenoBanne XMMUYECKOTO COCTaBa MapMeliaia.

HccaenoBanrne XMMHYECKOTO COCTaBa dasl.

Kak nony4ars 37eKTpOIHEPruio U3 XUMUYECKUX B3aUMOJICHCTBUN BelIeCTB (JINTUEHUKETIbHbIE OaTapeiiku U IPYTHe BHUIbI).
Kakue xumuyeckue peakinu nepeBosT KUAKOCTh B YETBEPTOE arperaTHOE COCTOsIHUE (TI1a3Ma).
KapOoHOBBIE KHUCIIOTHI B )KM3HU YEJIOBEKa.

Kopposus xenesa B pa3audHbIX cpeax.

Kpacutenu - HaTypaibHble WIH UCKYCCTBEHHBIE?

JIunoseli 11 Mea?

Mertoapl 3aMOpaKUBaHUSI BOJIBI.

«Hapoanoe» nmpuMeHeHNE HEYTHIIN3UPOBAHHBIX OOYEK M3-TI0]I XUMPEAreHTOB.

Hayka Ha cTpake 310poBbs. BiusiHie ynbTpa3ByKa Ha OpraHU3M YeJIOBEKa U yAbTPa3ByKOBas TUArHOCTHKA.
HeGnarompusiTHbie 3K0JIOTHUECKHE TIOCTEACTBUS PAOOTHI TETIOBBIX JIBUTATENICH.

O, moxonaz! ITone3snoe nau BpeaHOE JaKOMCTBO?

OrmpesienieHne KauecTBa BOJIBI B HAIIEM BOJIOEM



