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IHosicHUTEILHAA 3aNNCKA

[Iporpamma 1o XuMuu Ha YpOBHE OCHOBHOI'O OOILIEr0 0Opa30BaHUs COCTABIICHA
Ha OCHOBE TpeOOBaHUIl K pe3ylbTaTaM OCBOEHHUS OCHOBHOW 00pa30oBaTENIbHOM
IporpaMMbl OCHOBHOTO 0011ero oOpa3oBanus, mnpejacraBieHHbix B ®I'OC 00O, a
TakkKe Ha OCHOBe (efepaibHONH pabouell mporpaMmbl BOCIHUTAHUS H C YYETOM
KOHIENIMN TPENnoJiaBaHus y4eOHOro mpeameTa «XuMus» B 00pa3oBaTelbHBIX
oprannsauusax Poccniickon @enepanun.

[IporpaMma mo XuMuHM Aa€T NPEJICTaBICHHE O LENIX, OOIIEH CTpaTeruu
oOyueHus, BOCOIUTAHMSI U Pa3BUTHUSL 00YUarOIIMXCS CPEACTBAMU YUEOHOTO MpEeIMETa,
YCTaHaBIMBAaET O00s3aTENbHOE MPEIMETHOE  COJEpXKaHUE, TMPEayCMaTpPUBAET
pacopeneneHue ero Mo KiaaccaM M CTPYKTYPUPOBAHHME IO pasjeiaM M TeMaM
OporpaMMbl [0 XUMHUH, ONpPEIEIseT KOJIMYECTBEHHbIE U  KAaYECTBEHHBIE
XapaKTEPUCTUKU COJEPKAHMS, PEKOMEHIYEMYIO IIOCIIEI0BATEIbHOCTh W3YUYEHUS
XUMHHU C YYETOM MEXKIPEAMETHBIX U BHYTPUIPEIMETHBIX CBSI3€H, JOTUKU Y4EOHOTO
MpoILIecCca, BO3PACTHBIX OCOOEHHOCTEH OOy4YaroIMXCcs, ONPENEIsieT BO3MOXKXHOCTHU
npeaAMeTa i peanu3aludd TpeOOBaHWM K pe3yibTaTaM OCBOEHHS OCHOBHOMU
o0Opa3oBaTeNbHOM IPOrpaMMBbl Ha YPOBHE OCHOBHOI'O 00ILIEro 00pa30BaHus, a TAKXKe
TpeOoBaHUil K pe3ysibTaTaM 00y4YeHHs] XUMUHU Ha YPOBHE LieJIel u3ydeHus npeaMera u
OCHOBHBIX BHJOB Yy4€OHO-TIO3HABATEIBHON JIEATEIBHOCTH OO0Yy4arolerocs 1o
OCBOCHHIO YYEOHOTO COAEPIKAHHUS.

3HaHWE XUMHH CIY’)KUT OCHOBOM i1  (DOPMHUPOBAHMS MHUPOBO33PEHUS
oOyuJarolerocs, ero NpeACTaBICHUN 0 MaTepUalIbHOM €AMHCTBE MUPA, BAXKHYIO POJIb
urpatot GopMUpyeMble XUMHUEHN MpeACTaBICHUS O B3aUMONPEBPAILCHUAX SHEPTUU U
00 9BOJIIOIIMU BEILIECTB B MPHUPOJE, O MYTIAX pEUIeHUsS TI00aJbHBIX MpoOIeM
YCTOMYMBOI'O PAa3BUTHS YEJIIOBEUYECTBA — CHIPHEBOM, JHEPreTUYECKOM, MUIIEBOM WU
HKOJIOTMYECKOM 0€301acHOCTH, MPOOJIEM 31paBOOXPaHEHUSI.

N3yuyeHue xumun:

CIIOCOOCTBYET pealin3aliii BO3MOKHOCTEN JIJIs1 CaMOpPa3BUTUA U (POpMUPOBaHUS
KyJbTYPbI IMYHOCTH, €€ 001Iel U GyHKIMOHAIBHON IPaMOTHOCTH;

BHOCUT BKJaJ B (OPMUPOBaHHE MBIIUIIEHUS U TBOPUYECKUMX CIOCOOHOCTEU
oOyyaroluxcs, HaBBIKOB HMX  CaMOCTOSATENbHOM  y4eOHOW  JIeATEIbHOCTH,
HKCIIEPUMEHTAJIbHBIX U  HCCIENOBAaTENIbCKUX YMEHHM, HEOOXOAMMBIX Kak B
MOBCEHEBHOM )KM3HU, TaK U B PO(PECCHOHATBHOMN 1€ATETbHOCTH;

3HAKOMUT €O CHEeHU(PUKOW HAYYHOTO MBILIUICHUS, 3aKJIaJblBA€T OCHOBBI
LEJIOCTHOTO B3IJISia HA €IMHCTBO MPUPOJBI U YEJIOBEKA, SIBISETCS OTBETCTBEHHBIM
3TanoM B (POPMHUPOBAHUU €CTECTBEHHO--HAYYHON I'PAaMOTHOCTH 00YYaroIuXCs;

CrocoOCTBYeT (OPMHUPOBAHUIO IIEHHOCTHOTO OTHOIICHHUS K €CTeCTBEHHO-
-HAY4YHBIM 3HAaHUAM, K IPUPOJE, K YEIOBEKY, BHOCUT CBOW BKJAJ B 3KOJOTHYECKOE
o0Opa3oBaHue 00YyUYarOIITUXCS.



JlaHHblE HampaBi€HUs B OOYYEHMH XMMHMHM OOECIEUMBAIOTCS CHELU(PUKON
colepkaHusi ~ y4eOHOro  mpeaMeTa,  KOTOPbIM  SIBISETCS  INEAarornyecku
aJIalITUPOBAHHBIM OTPaXXEHHEM 0a30BOW HayKM XMMHU Ha ONPEICIEHHOM dTane eé
pa3BUTHS.

Kypc xumum Ha ypoBHE OCHOBHOrO 00IIEero oOpa3oBaHHs OPUEHTUPOBAH Ha
OCBOEHHE OOYyYaIOIUMUCS CUCTEMbl MEPBOHAYAJIBHBIX MOHITHH XUMHH, OCHOB
HEOPraHW4ECKOM XMMUN U HEKOTOPBIX OTJEIBbHBIX 3HAYMMBIX TIOHATHI OPraHNYECKON
XUMUMU.

CtpyKkTypa colepskaHusi MporpamMMmbl MO XHMHH C(HOPMHPOBaHA Ha OCHOBE
CUCTEMHOr0o mnojxoja k e€ m3yuyeHuro. Copep:kaHue CKIAIbIBA€TCSI U3 CHCTEMBI
HNOHATUM O XMMHUYECKOM 3IJIEMEHTE M BELIECTBE U CUCTEMBI IOHATHI O XUMHUYECKON
peakuuu. OO6e 3TU  CHCTEMbl CTPYKTYPHO OpIraHHU30BaHbl [0  TMPUHIUITY
ITOCJIEAOBATEIBHOTO PA3BUTUS 3HAHMM HAa OCHOBE TEOPETHUYECKHUX IPEIACTABICHUN
Pa3HOro ypOBHS:

— aTOMHO--MOJIEKYJIIPHOTO YYEHHUSI KAK OCHOBBI BCETO €CTECTBO3HAHMS;

— [lepuoanueckoro 3akona JI. 1. MeHieneeBa Kak OCHOBHOI'O 3aKOHA XMMUU;

— YYEHHMS O CTPOCHUH aTOMA U XUMHYECKOM CBS3H;

— IPEJICTABIEHUI 00 3IEKTPOJUTUUECKOIN TUCCOLMALIMU BEIIECTB B PACTBOPAX.

TeopeTnueckne 3HAHMS  PACCMATPHUBAIOTCS HAa  OCHOBE  OMIIMPUYECKHU
MOJIyYEHHBIX U OCMBICIEHHBIX (DAKTOB, pa3BUBAIOTCS MOCIEIOBATEIBHO OT OJIHOTO
YPOBHS K JIpYIOMY, BBIIOJIHSS (PYHKIIMU OOBSICHEHUS W IMPOrHO3UPOBAHMS CBOWCTB,
CTPOCHHUSA U BO3MOYKHOCTEH ITPAKTUYECKOI'O NPUMEHEHUSA U IOJIYYCHUs HU3y4aeMbIX
BEILIECTB.

OcBoeHue  mporpaMMmbl 1O  XUMUU  CHOCOOCTBYET  (DOPMUPOBAHHIO
MIPEACTABIICHNS] O XUMUYECKOW COCTABIAIONIEN HAYYHOW KAPTUHBI MUPA B JIOTHKE €€
CUCTEMHOW IPUPOJBI, LIECHHOCTHOTO OTHOLIEHHS K HAYYHOMY 3HAHMIO U METOAAM
II03HAaHUsA B HayKe. M3yueHne XuMuu IpoOUCXOIUT C IPUBJICYUCHUEM 3HAHUN U3 paHee
M3YYEHHBIX Y4eOHbIX MpeaMeToB: « Okpyxatoumui Mupy, «buonorus. 5—7 kiacce» u
«Dusuka. 7 Kmace».

[Ipu n3yyeHun XUMUU NPOUCXOAUT HOPMHUPOBAHUE 3HAHUN OCHOB XUMUYECKOM
HayKH Kak OOJIaCTH COBPEMEHHOI0 E€CTECTBO3HAHMSA, MPAKTUYECKOW AEATeIbHOCTH
YesoBeKa M KaK OJHOr0 M3 KOMIIOHEHTOB MHUPOBOHM KYJbTYpHL. 3ajadya y4eOHOIo
MpeAMETa COCTOUT B (POPMUPOBAHUU CUCTEMBl XUMUYECKUX 3HAHUA — Ba)KHEUIIUX
(akTOB, MOHATHI, 3aKOHOB U TEOPETUUYECKUX IMOJIOKEHHM, JOCTYMHBIX 0000IeHU
MHPOBO33PEHYECKOTO XapaKkTepa, A3blka HAyKH, B MPUOOIIEHUHN K HaAyYHBIM METOaM
MO3HAHUS MPU H3YUYEHUU BEIIECTB U XMUMHMUYECKUX peakuuid, B (GOPMUPOBAHUU U
pa3BUTUU MO3HABATEIbHBIX YMEHUN U UX MPUMEHEHUU B YYEOHO-II0O3HABATEIBHON U
y4€0HO-UCCIIEI0BATENBCKON  I€ATEIbHOCTH, OCBOCHMHM ITpaBMJI  0€30I1aCHOTO
oOpalieHus ¢ BelIeCTBaMH B IOBCEHEBHOM JKU3HH.



[Ipn u3yuyeHHH XMMHUHM HAa ypOBHE OCHOBHOIO OOIIEro oOpa3oBaHUs BaKHOE
3HAUYEHUE MPUOOPENH TaKHe 111, KaK:

— (QopmMupoBaHHWE HMHTEIUIEKTYaJdbHO pPAa3BUTOM JUYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSATEILHOMY MPHUHATHIO pEIICHU,
CIIOCOOHOM aIanTUPOBATHCS K OBICTPO MEHSIOLIUMCS YCIOBUSIM JKU3HU;

— HaIpaBJICHHOCTh O0yUYEHHUS Ha CUCTEMATHYECKOE MPUOOIIEHNE 00yYaroIuXCs
K CaMOCTOATENLHOMN MO3HABATEIbHON NEATEbHOCTH, HAYYHBIM METOJIaM MO3HaHUS,
(bopMUPYIOIUM MOTHBALIMIO M PA3BUTHE CIIOCOOHOCTEN K XMMUU;

— o0ecreyeHue YCIoBUHM, CMOCOOCTBYIOMIMX MPUOOPETEHUIO OOYyYarOIIMMHUCS
OMbITa Pa3HOOOPA3HOM JEATEIBLHOCTH, TO3HAHUS M CAMOIIO3HAHMS, KIIFOUEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETEHIIMI), MMEIOIIUX YHUBEPCAIbHOE 3HAUCHHUE s
pa3IMYHBIX BUOB JESTEIBHOCTH,

— (¢opmupoBaHue O00meld (QYHKIMOHAIbHOH U  €CTECTBEHHO-HAYYHOMH
IPaMOTHOCTH, B TOM YHCJI€ YMEHUN OOBACHATH U OICHUBATH SIBJICHHUS OKPY>KAIOIIIETO
MUpa, UCTIONB3Ys 3HAHUS U OTBIT, TTOJYICHHBIC TTPH U3YICHUN XUMHH, IPUMEHSITh HX
IIPU PEIIeHUH IPo0JIeM B IOBCETHEBHOM KU3HU U TPYIOBOM 1A TENbHOCTH;

— (opmupoBanue y 00y4arommxcs TyMaHUCTHUECKUX OTHOIIEHUH, TOHUMAaHUS
[IEHHOCTH XWMHUYECKHX 3HAHHUHM I BBIPAOOTKM SKOJOTHYECKH IIeIeCO00pa3HOro
MOBE/ICHUS B OBITY U TPYJOBOU JI€ATEIBHOCTH B LIETSAX COXPAHEHUS CBOETO 37]0POBbs
Y OKPY’KAIOILLIEW IPUPOJIHOU CPEMBI;

— pa3BUTHE MOTHBAIMM K OOYYEHHIO, CIIOCOOHOCTEH K CAMOKOHTPOJIIO U
CaMOBOCIUTAHMIO Ha OCHOBE YCBOCHHUS OOIIEUEI0BEUECKUX IEHHOCTEN, TOTOBHOCTHU K
OCO3HAaHHOMY BBIOOPY MPOGUIIS U HAMPABIEHHOCTH TaJIbHEUIIIEro 00y4YeHUSI.

OO1ee ynCIIO YacoB, OTBENEHHBIX ISl M3YYCHHUS XMMHUU Ha YPOBHE OCHOBHOTO
oOmero oOpa3oBaHusi, cocraBisier 136 yacoB: B 8 kiacce — 68 yacoB (2 yaca B
HeJeno), B 9 kimacce — 68 4yacoB (2 yaca B HEZICIIO).



Coaep:xanue o0yueHust
8 KVIACC

IlepBoHauyaibHbIE XUMHYECKHE OHATHSA

[Ipeamet xumuu. Posib XuMuM B ’KU3HU YeJlOBeKa. XUMUS B CUCTeME Hayk. Tena
u BemecTBa. PU3NYECKHE CBOWCTBA BEIIECTB. ArpPEraTHOE COCTOSHHE BELIECTB.
[lonsiTue 0 Meromax mMo3HaHHUA B XUMHH. YucTeie BemecTBa U cMecu. CrocoObl
pa3aeneHus: CMECEH.

ATOMBI W MOJEKyJIbl. XUMHUYECKHE HSJIeMEHTbl. CHUMBOJBI XUMHUYECKHX
aneMeHTOB. [IpocThie U COXKHBIE BelllecTBa. ATOMHO-MOJIEKYJIIPHOE YUEHUE.

Xumuueckass popmyna. BaJleHTHOCTh aTOMOB XMMUYECKHUX 3JIEMEHTOB. 3aKOH
MOCTOSIHCTBA cocTaBa BemlecTB. OTHOcuTeNbHAas aroMHas macca. OTHOCHTENbHas
MOJIEKYJIsipHasi Macca. MaccoBasi 107151 XUMHYECKOTO 3JIEMEHTA B COSTMHEHHH.

KomnuectBo BemiectBa. Monbs. MonsipHas Macca. B3auMOCBSI3b KOJIMYECTBA,
MacChl U YHCJIa CTPYKTYPHBIX €IMHHUII BelecTBa. Pacu€Tel mo hopmynamM XUMHUYECKHUX
COECTMHEHU.

du3nvecKue U XUMUUYECKHUE SIBICHUSA. XUMUYECKash peakius U e€ MpU3HaKH.
3aKOH COXpaHEHUS MacChl BEIIECTB. XUMHUYECKHe ypaBHeHUs. Knaccudukarms
XUMHUYECKUX PEaAKINi (COeqMHEHMS, PA3JIOKEHUS, 3aMEIIICHHsI, 0OMEHA).

Xumuueckuii IKCnepumenm

3HAKOMCTBO C XMMHUYECKOH IMOCYyAOW, MpaBWIaMH pabOThl B JabOpaTOpuu U
npuéMamMu oOpamieHus: ¢ JJabopaTOpHBIM O0OPYJOBAaHUEM, U3YUYEHHE M ONMCAHUE
(¢u3nyeCKuX CBOMCTB 00Pa3I0B HEOPraHUUECKUX BEIIECTB, HAOIIOACHUE (PU3UUECKUX
(r1aBieHWE BOCKA, TasHUE JIbJla, pacTUpaHUE caxapa B CTyNKe, KWICHUE U
KOHJICHCAIlUsl BOJIbI) M XHUMHYECKUX (TOpEHHE CBEYM, MNPOKAIMBAHUE MEIHOU
MIPOBOJIOKH, B3aUMOJICHCTBHE MeJia C KUCJIOTOW) SBJICHUHN, HAOIIOJEHNE U OTTMCAHUE
MIPU3HAKOB MPOTEKAHUS XUMHUYECKUX PeaKinii (pa3ioKeHHe caxapa, B3auMOIeHCTBHE
CEpPHOM KHUCJIOTHI C XJIOpUIIOM Oapusi, paszinoxeHue ruapokcuga menu (l1) mpu
HarpeBaHUM, B3aUMOJIEUCTBHE >Xele3a ¢ pacTBopoM coiu Mmeau (ll), uzydenue
CocO0OB pa3/ieNIeHUs] CMECEI: ¢ TOMOILBIO MarHuTa, (PUIbTpOBaHUE, BHITAPUBAHUE,
TUCTUIUTALINS, XpoMaTorpadusi, IpoBEICHUE OUYNCTKHU TOBAPEHHOM COJIH, HAOJI0IEeHNE
Y ONMCaHHE PE3yJIbTATOB MPOBEACHUS OMBITA, WILTIOCTPUPYIOLIETO 3aKOH COXPAHEHUS
MacChl, CO3/TaHUE MOJICTICH MOJIEKY (IIapOCTEPKHEBBIX ).

BaskHeiinue npeacTaBUTEI M HEOPrAaHMYECKUX BeleCTB

Bo3nyx — cmech razo. CocrtaB Boznyxa. Kuciopoag — saeMeHT W mpocToe
BenecTBO. Haxoxxenue kuciopoaa B mpupojie, puanieckre u XuMUYeCKue CBONCTBA
(peakmuu  ropenwus). Oxcuapl. [lpumenenue xucmopoma. CrocoObl MONTYYSHUS
KHCIIOpoJia B 1a00paTopuu U MPOMBINIIIEHHOCTH. KpyroBopoT Kuciaopoia B pUpo/Ie.
O30H — anoTponHas Moau(pUKaAIUs KUCIOPOa.

TernoBoit 3QheKkT XMMUUECKON peakluy, TePMOXUMUYECKUE YPaBHEHHUS, IK30-
Y SHAOTEPMHUYECKHE peakuuu. TOIUIMBO: Yrojlb M METaH. 3arps3HEHHE BO31yXa,
YCWJICHHE MapHUKOBOTO 3(pdekTa, pazpyiieHrne 030HOBOTO CIIOS.



Bonopon — anemeHT u npoctoe BemecTBo. HaxoxieHne Bonopoaa B IpUpPO/E,
bu3nYecKue U XUMUYECKUE CBOMCTBA, MPUMEHEHUE, ClIocoObl osrydyenus. Kuciorsr u
COJIH.

MousipHbIi 00BEM Ta30B. PacduéThl 0 XUMUYECKUM YPaBHEHUSIM.

®dusnueckne cBorcTBa BoAbl. Boaa kak pactBopurens. PactBopsl. Hackimennsie
U HEHACBIIIEHHBIE pacTBOpBI. PacTBOpMMOCTH BellecTB B Bojae. MaccoBast a0
BEILIECTBA B pacTBOpe. XUMUYECKHE CBOMCTBA BOJbl. OcHOBaHUs. Poiib pacTBOpOB B
NpUPOJIE UM B KU3HU uyejoBeKa. KpyroBopoT BOJBI B MpUPOJE. 3arps3HEHUE
NpUpPOHBIX BoA. OXpaHa ¥ OUUCTKA IPUPOJIHBIX BOJ.

Knaccudukanus neopranmueckux coeauHenuit. Oxcunbl. Knaccudukarms
OKCHJIOB:  cojeoOpasytouue  (OCHOBHBIE,  KHCJIOTHblE, aM(oOTepHbIe) U
Hecosieobpasyromue. Homenkinarypa okcuaos. Ousndeckrue U XMuMUYECKHE CBOMCTBA
okcuoB. [lonyueHne oKcuI0B.

OcHoBanus. Knaccudukaiuss OCHOBAaHMIA: MIENOYM U HEPACTBOPUMBIE
ocHoBaHusd. HomeHknatypa ocHoBaHui. Du3nueckue M XUMHUYECKHE CBOMCTBa
ocHoBaHuu. [losyyeHne ocCHOBaHUM.

Kucnotel. Knaccuduxamus xucnor. Homenknatypa kucior. dusnyeckue u
XUMHUYECKHE CBOicTBa KHCIOT. Psn axktmBHOocTH MetayuioB H. H. bekerosa.
[lonydeHue KHUCIIOT.

Conmu. Homenknarypa coneil. @u3nM4ecKue U XHMMHYECKHE CBOMCTBA COJICH.
[Tomyuyenue conen.

I'eneTnueckas cBsI3b MEXY KJIacCaMU HEOPTAHUYECKUX COCAMHEHUM.

Xumuueckuii IKCnepumMenm:

Ka4ueCTBEHHOE OINPENEIICHUE COAEpKaHUs KHCIOPOJA B BO3IyX€E, IMOIYYEHHE,
coOupaHue, pacro3HaBaHWE W U3YyYEHHWE CBOWCTB KHUCIOpOAa, HAOII0eHNE
B3aMMO/ICHCTBUS BEIIECTB C KHUCJIOPOJOM U YCIOBUS BOZHUKHOBEHHUS U TIPEKPALCHUS
ropenus (moxapa), 03HaKOMJIEHHE C Oo0pa3llaMu OKCHJOB M OINMHCAHHE UX CBOMCTB,
MoJyuyeHue, coOupaHue, pacrno3HaBaHUE U U3YyUYCHHE CBOMCTB BOAOpoja (TOpeHHeE),
B3aumojeicTBue Bojgopona ¢ okcugom Meau (IlI) (BO3MOXXKHO HMCHONIB30BaHUE
BUJICOMATEPHUANIOB), HAOJIOJeHHE OO0pa3ll0oB BEHIECTB KOJIMYECTBOM | MOJb,
HCCJIEIOBAaHNE OCOOEHHOCTEN PacTBOPEHUS BEIECTB C PA3IUYHOM PACTBOPUMOCTHIO,
IIPUTOTOBJICHUE PACTBOPOB C ONPENEIEHHOW MACCOBOM JOJEH PACTBOPEHHOIO
BEIIIECTBA, B3aUMO/JICUCTBUE BOJIBI ¢ METa/NIaMH (HATpUEM M KaJlbIlieM) (BO3MOXKHO
WCIIOJIb30BAaHUE BHUJICOMATEPUAIOB), HKCCIEIOBAaHUE OOpPAa3IOB HEOPTaHUYECKUX
BEIIIECTB PA3JIMYHBIX KIJIACCOB, HAOIIOJCHUE W3MEHEHUS OKPACKH HHIAUKATOPOB B
pacTBopax KHCIOT W IIejiovei, u3ydeHue B3aumopeiicTBus okcuma meau (1) ¢
pPacTBOPOM CEpPHOM KHCIOTHI, KHCJIOT € METaJUIaMH, PEaKUHM HEUTpalIu3alvH,
ITOJIyYEHHE HEPACTBOPUMBIX OCHOBAHUM, BBITECHEHHE OJIHOTO MeETajla APYTUM M3
pacTBOpa COJIM, PEIICHUE IKCIIEPUMEHTAIIBHBIX 33]1a4 10 Teme «BaxHelume Kiacchl
HEOPTaHUYECKUX COEAUHEHUI.



IMepuoanueckuii 3axoH u [lepuoanueckas cucreMa XMMHYECKUX 3JIEMEHTOB
. U. MenneneeBa. CtpoeHue aToMoB. XUMHYECKasi CBA3b. OKHMCJIUTEIbHO-
BOCCTAHOBHUTEJIbHbIC PEaKIMHU

[lepBbie MONBITKY KJIACCH(PUKAIIUN XUMHUECKUX JIeMeHTOB. [loHATHE 0 rpynmax
CXOJOHBIX 3JEMEHTOB (ILEJOYHbIE M IIEJIOYHO3EMENIbHBIE METAJUIbl, TaJIOrE€HBI,
MHEPTHBIE Ta3bl). OJIEMEHThI, KOTOpble OOpa3yloT aM(OTEpHbIE OKCUIbl U
TUAPOKCHIBI.

Ilepnonmueckuit 3akoH. [leproguyeckas cucteMa XuMudeckux 2neMeHToB /1. U.
MenneneeBa. Koporkomepuoanas u mnmuHHONEepwonHas ¢opmbl [leprnoamueckoi
cucteMbl xumuudeckux dnemeHToB . M. Mengeneesa. Ilepuomel u rpymnmsl.
PU3AYECKHI CMBICI MOPSAIKOBOIO HOMEPA, HOMEPOB MIEPUO/1A U IPYIIIBI 2JIEMEHTA.

Crpoenune atomoB. CocraB atoMHbIX snaep. M3oronel. OnekTpoHbl. CTpoeHue
AJIIEKTPOHHBIX 000JI0YEK aTOMOB MePBbIX 20 XUMHUUYECKUX A1eMeHTOB [lepuonnueckoi
cuctembl [[. WM. MenneneeBa. XapakTEepUCTUKA XMMHYECKOIO 3JIEMEHTA IIO €rO
nojoxeHuro B [lepuogmueckon cucreme /. 1. Menneneena.

3aKOHOMEPHOCTH H3MEHEHUS paguyca aTOMOB XHMHUYECKHX 3JIEMEHTOB,
METAJNINYECKUX U HEMETAJUIMYECKUX CBOMCTB I10 IPYIIaM U IIEpUOAaM.

3nauenue Ilepmommueckoro 3akoHa u llepmonnueckol CUCTEMBI XUMHUYECKUX
DJIEMEHTOB Ui pa3BUTHs Haykn W npaktuku. . M. MenneneeB — y4yéHbld U
IpaKJaHUH.

Xumunyeckass cBa3b. KoBajeHTHas (moyiipHasT W HEMOJIApHAsi)  CBS3b.
DIIEKTPOOTPULATEIBHOCTh XUMHUECKUX IEMEHTOB. MIOHHAsA CBSA3b.

Crenenp okucinenus. OKUCIUTEIBHO--BOCCTAHOBUTENBbHBIE peakuu. [Iponeccsl
OKHCIICHHSI U1 BOCCTAHOBJICHUsI. OKHUCIIUTENN U BOCCTAHOBUTEH.

Xumuueckuit IKCnepumenm:

U3yuyeHue oO0pa3loB BEUIECTB METANIOB M HEMETAJIOB, B3aWMOJEWUCTBUE
THAPOKCUIA I[MHKA C pAcTBOpaMM KHCIOT M IIEJIOYEM, IPOBEACHUE OIBITOB,
WJUTIOCTPUPYIOIIUX TPUMEPHI OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKLU (TOpeHue,
pEaKLHH Pa3IOKEHMS, COETUHEHU).

Mesicnpeomemmunie cea3u

Peanu3anus MeXNpeIMETHBIX CBSI3€M INpU H3YYEHUM XUMHUUM B 8§ Kiacce
OCYUIECTBJISIETCS YEPEe3 UCIOJIb30BAaHUE KaK OOUIMX €CTECTBEHHO--HAYYHbIX OHSITHIA,
TaK 1 MOHATHM, SABJISIFOIINXCA CUCTEMHBIMU JUJISL OTIEIIBHBIX MIPEIMETOB €CTECTBEHHO- -
Hay4HOI'O UKJIA.

OO1Iue ecTecTBEHHO--HAyYHbIE MOHSTHUSA: HAy4dHbIM (pakT, rumoresa, Teopus,
3aKOH, AaHalIM3, CHHTE3, KiIaccu(uKaluus, MEePUOJUYHOCTb, HAOIIOACHHUE,
HKCIIEPUMEHT, MOJICIIMPOBAHUE, U3MEPEHUE, MOJIEIIb, SIBIICHHE.

@dusnka: MaTepus, aTOM, JIEKTPOH, IIPOTOH, HEUTPOH, HOH, HYKIINJ, U30TOIIHI,
pPaZMOaKTUBHOCTb, MOJIEKYJa, S3JCKTPUYECKHI 3apsi, BELIECTBO, TeN0, OOBEM,
arperaTHoe COCTOSIHME BEIeCTBa, ra3, GU3NYECKUEe BETUUMHBI, €IUHUIBI U3MEPEHUS,
KOCMOC, IUTaHETHI, 3BE311bI, COoHIIE.



buonorus: dorocunres, apixanue, 6nocdepa.

['eorpadusi: atmocdepa, ruapocdepa, MUHEpaIbl, TOPHbIE OPOAbI, MOJE3HbIE
UCKOIIAEMBIE, TOILIIMBO, BOJHBIE PECYPCHI.

9 KIIACC

BemecTBo M XMMHYECKasI peaKUMs

[Tepunoanueckuii 3akoH. [lepuoauueckas cucremMa XuMru4YeCKkux 3jiemMeHToB /. 1.
MenpeneeBa. CtpoeHne aToMOB. 3aKOHOMEPHOCTM B U3MEHEHHHM CBOMCTB
XUMHYECKUX JIEMEHTOB MEPBBIX TPEX NMEPUOJOB, KNS, KAUIbIUA U UX COCAUHCHUN B
COOTBETCTBHH C MOJIOKECHUEM 3JIEMEHTOB B [leproandeckoil cucTeMe U CTpPOCHUEM HUX
aTOMOB.

CrpoeHue BellecTBa: BHIBI XHUMHYECKOM CBS3U. THUIBI KPHUCTAJUIMYECKUX
PEETOK, 3aBUCUMOCTD CBOMCTB BELIECTBA OT TUIA KPUCTAJUIMYECKOM PEIIETKU U BUAA
XUMHYECKOU CBA3U.

Knaccudukanuss 1 HOMEHKJIATypa HEOPraHUYECKUX BeEIIeCTB. XUMUUYECKHUE
CBOMCTBA BEWIECTB, OTHOCSAIIMXCA K PA3JIMYHBIM KjlaccaM HEOPraHUYECKUX
COCIMHEHUN, TEHETUYECKAs CBS3b HEOPraHUUECKUX BELIECTB.

Knaccudukanysa XumMuaecknux peakiuii o pa3audHbIM Mpu3Hakam (1o 4UCiIy U
COCTaBY YYaCTBYIOIIUX B PEaKIMH BEILIECTB, MO TEIIOBOMY 3P eKTy, M0 U3MEHEHUIO
CTEMICHEW OKHUCICHUSI XUMHUYECKUX 3JIEMEHTOB, MO OOpPaTUMOCTH, MO Y4YaCTHUIO
KatanusaTopa). JK30- U YHJIOTEPMHUUECKUE PEAKIIUU, TEPMOXUMHUUYECKUE YPAaBHEHHUS.

[Tonsitue o ckopoctu xumMuuyeckoi peakuuu. [lonsitue 00 o0OpaTUMBIX U
HEOOpaTUMBIX XMUMHUYECKHX peakiusx. [[oHsSTHE O TOMOTEHHBIX U TE€TEPOTCHHBIX
peakuusx. [lonstue o karanuze. [loHATHE O XMMHUYECKOM paBHOBECHH. DAKTOPBHI,
BIIMSIIOIIME HA CKOPOCTh XUMHYECKOM pEAKIMU U TOJO0KEHUE XHUMHUYECKOTO
pPaBHOBECHUSL.

OKUCANTETLHO-BOCCTAHOBUTEIIbHBIE peaxkuuu, AJIEKTPOHHBIN OanaHc
OKHUCJIMTEIbHO-BOCCTAHOBUTEIBHOM peaKuum. CocraBneHnue YpaBHEHUI
OKHCJIMTEIbHO--BOCCTAHOBUTENIBHBIX ~ PEAKIUMA €  HKCMOJBb30BAHMEM  METOAA
AJICKTPOHHOTO OajaHca.

Teopusi PNEKTPOIUTUYECKON AUCCOLMALUUA. DJIEKTPOIUTHI U HEIIEKTPOJIHTHI.
Katnonsl, aHnoHbl. MexXxaHU3M [UCCOLMAIMU BEUIECTB C Pa3IMYHBIMU BUJIAMH
xuMuueckon cBszu. CreneHn auccoruanyu. CUIbHBIE U CJIa0bIe AIEKTPOJIUTHI.

Peakuun moHHoro obomeHa. YcloBUS MPOTEKAHUS PEAKIUA MOHHOTO OOMEHa,
MOJIHBIE U COKPAILIEHHBIE NOHHBIE YpaBHEHUS peakuuii. CBONCTBA KUCIOT, OCHOBAHUI
M CoJiei B CBETe TMPEIACTaBIeHUH 00 DJICKTPOJUTUYCCKON JJIHCCOIUAIINM.
KauecTBeHnble peakiiuu Ha OHBI. [loHsATHE O THIpONIH3E CONEl.

Xumuueckuii IKCRepuMeHm :

O3HAKOMJIEHUE C MOJEISAMHM KPUCTALIMYECKUX PEIIETOK HEOPTraHHUYECKUX
BEIIIECTB — METAJUIOB M HEMETAIJIOB (Tpaduta 1 amMasa), CIIOKHBIX BEIIECTB (XJI0pHUIa
HaTpus), WCCIEIOBAHUE 3aBUCUMOCTH CKOPOCTHM XUMHUYECKOM peakuuu OT
BO3JICHCTBUSI Pa3IMUHBIX (PAKTOPOB, UCCIIEAOBAHUE JICKTPOIMPOBOJIHOCTH PACTBOPOB



BELIECTB, IIpollecca JMCCOLUMALMMA KHUCJIOT, IIeNoYeil u  cosieid  (BO3MOXKHO
UCIIOJIb30BAaHUE BHJIEO MATEpPHUAJIOB), TMPOBEICHUE OIBITOB, WUIIOCTPUPYIOIINX
NPU3HAKK MIPOTEKAHUsI Peakuii HOHHOro oOMeHa (00pa3oBaHME OCa/Ka, BbIJICICHUE
rasza, oOpa3oBaHHE BOJbI), OMBITOB, HILTIOCTPUPYIOIIUX MPUMEPHl OKUCIUTEIHHO-
BOCCTAHOBUTENBHBIX pEaKUUi (TOpEeHUE, pEeaKIUu pa3I0KEHUs, COCIUHEHHS),
pacno3HaBaHUE HEOPTaHWYECKUX BEIIECTB C MOMOIIbI0 KaUYeCTBEHHBIX PEaKIMi Ha
MOHBI, pEIlIeHHE IKCTIEPUMEHTAILHBIX 3a/1a4.

Hemeranbl 1 MX coeiUHEHUSA

OOmrast  xapakTepucThka TamoreHoB. (OCOOCHHOCTH CTPOCHHUS aTOMOB,
XapakTepHble cTerneHu okucieHus. CTpoeHue W (PU3NYECKHE CBOICTBA MPOCTHIX
BEIIECTB — I'aJIOTEHOB. XMMHUUYECKHE CBOMCTBA Ha MpUMeEpe XJiopa (B3auMOJIEHCTBUE C
MeTa/llaMHi, HEMeTajulaMH, Iejaodamu). XuopoBojopon. ColsHas KHCIIOTAa,
XMMHUYECKUE CBOMCTBA, MOJIYYECHHUE, TPUMEHEHHE. J[eliCTBUE XJI0pa U XJI0pOBOIOpOAA
Ha OpraHu3M yesnoBeka. BaxkHelme Xa0opuapl U UX HaX0XKAEHHUE B PUPO/IE.

O6mass xapakrepuctrka 35eMeHTOB VIA-rpynmbel. OCOOEHHOCTH CTpOEHUS
aTOMOB, XapaKTepHble CTeneHu okucieHusa. CTtpoeHne U (puU3MUEecKHe CBONCTBA
MPOCTBIX BEILECTB — KUCIOPOJa U CEPbl. AJUIOTPONHbIE MOJU(PUKALUU KUCIOpOAa U
cepbl. XuUMHUYeCKue cBoicTBa cepbl. CepoBOAOPOJ], CTpOEHUE, (PU3nyYecKue u
XUMHUYecKkue cBoiicTBa. OKCHABI cepbl KaK MPEACTABUTENN KHCIOTHBIX OKCHJIOB.
Cepnas kucnora, pU3MYECKEe U XUMUYECKHE CBOMCTBA (00IIME KaK MPEICTaBUTENS
Kjlacca KHUCJIOT M creuuduyeckue). XUMUUYECKHE peakluu, JieXkalllie B OCHOBE
MIPOMBIIUIEHHOTO Ccroco0a MOoy4eHus: cepHoll KucnoTel. [lpuMeHeHune cepHOu
KUCIOThL. CoOnM CEepHOMl KHUCIOTHI, KAaueCTBEHHas peaklus Ha CyJab(paT-uoH.
Haxoxnenue cepsl M €€ COEOMHEHMM B NpuUpoAe. XUMHUYECKOE 3arps3HEHHE
OKPYXAaIOLIEH Cpeibl COETMHEHUSIMU CEPBI (KUCIOTHBIE T0XKIH, 3arps3HEHUE BO3AyXa
¥ BOJIOEMOB), CIIOCOOBI €T0 MPEeIOTBPALLEHHUS.

O6mass xapakrtepuctuka 3ieMeHTOB VA-rpynnbl. OcCOOEHHOCTH CTPOEHUs
aTOMOB, XapaKTEpHbIE CTENEHU OKHUCIEHHUs. A30T, pacnpoCTpaHEHHE B MPUPOJE,
¢busznueckue u xumMuueckue cpoictBa. Kpyrosopor a3ora B npupoge. AMMHAK, €T0
¢bu3znuecKkrue 1 XuMUYECKHE CBOMCTBA, MoJydeHre U npuMeHenue. Coiau aMMOHMUS, UX
bu3NYecKue U XUMUUECKHE CBOMCTBA, MpuMeHeHne. KauecTBeHHast peakiiys Ha HOHBI
aMMOHUS. A30THasi KHUCIOTa, €€ MOoJIydeHue, (PU3nYecKue U XMMHUYECKUE CBOMICTBA
(oOmue Kak mpencTaBUTENsl Kiacca KUCIOT u creuuduyeckue). Mcmnonb3oBanue
HUTPATOB W COJIE aMMOHHSI B Kaue€CTBE MUHEPAIbHBIX YAOOpEeHHH. XHUMHUYECKOe
3arpsi3HEHHE OKPYKAIOLIEH Cpelapl COEIWHEHHAMM a30Ta (KHUCIOTHBIE JIOXKIH,
3arpsi3HEHHE BO3/yXa, MOUBbI U BOJ0EMOB). Docdop, amioTponHbie MOAUDUKAITUN
dbocdopa, dpuzndeckue u xumuueckue cBorictBa. Oxeuna pocdopa (V) u pochopnas
KHCIIOTa, (U3UYECKME M XHUMHUYECKHME CBOMCTBa, moiydyeHue. Mcnonb3oBaHue
dbocdaToB B kKauecTBE MUHEPATHHBIX yI0OPESHUIA.

Ob6mrast xapakrtepuctrka 3yeMeHTOB IVA-rpynmbel. OCOOEHHOCTH CTpOEHUS
aTOMOB, XapaKTEpPHbIE CTENEHU OKUCIECHHs. YTIEpO, alNIOTPOIHbIE MOAU(PUKALIUH,



pacnpocTpaHeHue B MpUpoJe, (PU3nyeckue U XUMUYECKHE CBOMCTBA. AncopOuusi.
Kpyrosoport yraepona B npupoje. Oxkcuabl yriepojaa, ux Guandeckue 1 XuMU4ecKue
CBOMCTBa, JCHCTBHE Ha JKHUBBIE OPraHU3Mbl, T[OJYyYEHHUE U TPUMEHEHUE.
DKoJloTHYecKre MpoOJIeMbI, CBsI3aHHBIE C OKcuaoMm yriepona (1V), rumoresa
r7100ampHOTO TOTEIVICHU KIUMaTa, MapHUKOBBIM 3 (ekT. YronbHas KuciaoTa U e€
colid, MX (U3MYECKHEe M XUMHUYECKHE CBOWCTBA, TMOJyYCHHE U MPUMEHEHUE.
KauectBennas peakuusi Ha kapOoHaT-uoHBI. VMcmonb3oBaHue kapOOHATOB B OBITY,
MEIHUIIMHE, TPOMBIIUICHHOCTH U CEIbCKOM XO3sIICTBE.

[lepBoHayanbHbIE MOHATHS 00 OPraHMYECKUX BEHIECTBAX KaK O COEIWHEHUSX
yriaepoaa (MeTaH, 3TaH, 3TWJIEH, alleTHJICH, dTAaHOJ, TIUIEPUH, YKCYCHas KUCIOTA).
[IpupoHbie HCTOYHUKH YTIIEBOJOPOAOB (YroJib, MPUPOAHBIN Ta3, He(Th), MPOAYKTHI
ux nepepaboTku (O€H3MH), UX POJIb B OBITY M NPOMBINUICHHOCTH. [loHATHE O
OMOIOTHYECKH BaKHBIX BELIECTBAX: KUPaAX, OEIKaX, yIIeBOIaX — M UX POJIH B KU3HU
yenoBeka. MaTtepuaibHOE €TMHCTBO OPTaHMYECKUX U HEOPTaHUYECKUX COCTUHEHH.

Kpemuuii, ero ¢puznyeckue 1 XMMHUYECKHUE CBOMCTBA, MOJIYYEHUE U IPUMEHEHHE.
Coenunenust kpeMHus B ipupoze. O0uue npeacrapienus 06 okcuae kpemuus (1V) u
KpeMHHeBol kuciote. CUITUKATHI, UX UCIOIb30BaHNE B OBITY, B MPOMBIIIICHHOCTH.
Baxxneiiime CTpOWTENbHBIE MaTepUalbl: KEpaMmHKa, CTEKJIO, IIEMEHT, OEeTOH,
xene300eToH. [IpobiieMbl 0€30MacHOro NCMOIb30BAaHUS CTPOUTEIBHBIX MATEPUATIOB B
MOBCEIHEBHOM JKU3HHU.

Xumuueckuii IKCnepumenm:

M3y4yeHHE OOpa3Il0B HEOPTraHUYECKUX BEIIECTB, CBOMCTB COJISTHOM KHCIOTHI,
MpOBEJCHIE KaYeCTBEHHBIX PEaKIMiA Ha XJIOPUA-HOHBI 1 HAOIIOCHIE TPU3HAKOB MX
MPOTEKaHUs, ONBITHI, OTpaKAIOIIKE PU3NIECKIE U XUMUIECKIE CBOIMCTBA TaJIOTEHOB
U UX COEIUHEHMH (BO3MOXHO MCIIOJIb30BAHHME BUIEOMATEPUAIOB), 03HAKOMIIEHUE C
oOpa3namMu XJIOpUJOB (TaJOr€HUAO0B), O3HAKOMJIEHHE C oOpa3uamMu cepbl U €€
COCTUHEHMSIMU  (BO3MOXHO HCIIOJIb30BaHWE BHIECOMATEPHANIOB), HAOJIO/ICHUE
mpoiiecca OOyrJauMBaHUs caxapa IMoJ JACHCTBMEM KOHILIEHTPUPOBAHHOW CEpHOM
KHCJIOThI, HW3Y4YCHHE XWMUYECKHX CBONCTB pa30aBICHHONW CEpPHOM KHCIOTHI,
IIPOBEJICHNE KaueCTBEHHOM peakiuu Ha Cylb(aT-uoH U HaONoJIeHue Mpu3HaKa eé
MPOTEKaHUs, O3HAKOMIICHHE C (PU3MYeCKUMH CBOMCTBaMH a30Ta, (ochopa u ux
COEIMHEHUI (BO3MOYKHO MCIOJb30BaHUE BUACOMATEPHUATIOB), 0Opa3laMu a30THBIX U
dbochopHbIx ynoOpeHuii, MoaydyeHHe, cOOMpaHUe, paclo3HaBaHUE W U3YUYCHUE
CBOMCTB aMMHaKa, MPOBEJCHUE KAaUeCTBEHHBIX PeaKkluii Ha MOH aMMOHUs U docdart-
MOH ¥ W3YYCHHE MPHU3HAKOB MX MPOTEKAHUs, B3aUMOJICHCTBUE KOHIIEHTPUPOBAHHON
a30THOM KHUCJIOTHI C ME/IbIO (BO3MOKHO MCIOJIb30BAHKUE BUIEOMATEPHAIIOB), U3yUEHUE
MoJeliel KpUCTAINTMYECKUX PEMIETOK anmasa, rpadura, QyiiepeHa, 03HaKOMIIEHUE C
MpoIIeCCOM  aACOPOIMM  PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIVIEM U
YCTPOMCTBOM MpOTHBOrasa, IMOJy4eHHE, COOMpaHue, paclo3HaBaHUE U H3y4YCHHUE
CBOMCTB YTJIEKHUCIIOTO Ta3a, MPOBEICHHE KAYeCTBEHHBIX peakiuii Ha KapOOHAT U
CHJIMKAT-WOHBI M H3yUeHUE MPU3HAKOB WX MPOTEKAHMSI, 03HAKOMJICHHE C TIPOAYKIIEH



CUJIMKATHOW NPOMBINUIEHHOCTH, PEIIEHUE HKCHEPUMEHTAJIbHBIX 3a/1ad II0 TEMe
«BaxHeiine HeMeTauIbl U KX COSTUHECHUSD).

MeTausibl 1 HX COeIMHEHUS

OO0mrast XapakKTepUCTUKa XUMHUYECKUX DJIEMEHTOB — METAJNIOB HA OCHOBAHUU MX
nonokenus B [lepuonnueckon cucreme xumuueckux 3yeMeHToB J[. . Menneneesa u
cTpoeHus atoMoB. CTpoeHue MeTayioB. MeTtamnueckas CBSI3b M METaNIMYecKas
KpUCTAINIMYECKAsT PEMIETKA. OJEKTPOXMUMHUYECKUN psii HANPSKEHUM METaJIOB.
duznveckue W XUMHUYECKHE CBOiicTBa MeTamioB. OOmme crnocoObl MOTy4YeHUs
MeTaiioB. [loHSTHE O KOPPO3UM METAJUIOB, OCHOBHBIE CIIOCOOBI 3aIlllUTHI MX OT
koppo3un. CruiaBsl (CTallb, 9yTYH, JIOPATIOMUHUHN, OpPOH3a) U NX TPUMEHEHHUE B OBITY
Y TIPOMBIIIJIEHHOCTH.

[I{enoyHble MeTaiUIbl: MOJIOkKEHUE B llepuoanueckoll cucTeMe XUMHUYECKUX
anemeHToB J[. MI. MenneneeBa, CTpOCHME MX aTOMOB, HAXOXKJCHUE B MPUPOJE.
duznyeckre U XMMUYECKHEe CBOWcCTBa (Ha mpumepe HaTpus W kanus). OKcuapl u
TUAPOKCUIBI HATpHS U Kanud. [[puMeHeHre MEeJ0UYHbIX METAIJIOB U X COCTUHEHMUIA.

[IlenoyHO3€eMENbHBIE  METAJUIBI MAarHuid W KajdblMi: TMOJOXEHUE B
[lepnoanueckon cucreme xumuueckux sneMeHToB . . MenaeneeBa, ctpoeHue ux
aTOMOB, HaxoXJieHHe B mpupoje. Ou3nuecKue U XMMUUYECKUE CBOWCTBA MarHusi u
Kayblusl. Baxnelmme coeuHeHsT KabIUsl (OKCHJI, TUIPOKCUI, coyH). JKECTKOCTD
BOJIbI U CITIOCOOBI €€ YCTpaHEeHHUS.

AmroMuHUIN: ToJ0keHue B [lepuoandeckoi cucteMe XuMUYeCKUX 3JIEMEHTOB /.
. Menneneesa, CTpoeHHE aToma, HaxOXAcHUE B Ipupone. Duszndeckue Hu
XUMUYECKUE CBOMCTBA amtOMUHUA. AMQOTEpHbIE CBOMCTBA OKCHAA U THAPOKCHAA
ATFOMUHUSL.

Keneso: nonoxenue B [lepuoauueckoit cucreme XuMH4eCKux 3seMeHToB 1. U.
MeHnneneeBa, CTpOEHUE aTOMa, HaX0XKIEHUE B npupojae. PU3ndecKue U XUMUUECKHE
cBoMcTBa kene3a. Okcubl, ruapokcuanl u cosm xkenesa (1) u xxenesa (111), ux cocras,
CBOMCTBA U MOJYYEHHUE.

Xumuueckuit IKCnepumenm:

O3HAKOMJIEHHE C O0Opa3laMd METAIOB M CIUJIaBOB, WX (U3HUYECKUMU
CBOMCTBaMHU, U3YUEHUE PE3YJIbTATOB KOPPO3UH METALIIOB (BO3MOKHO HCIOJIb30BAHUE
BHJICOMATEPUAIIOB), OCOOCHHOCTEN B3aMMOJICUCTBUSL OKCHJA KaJbllUsl W HATPUS C
BOJIOM (BO3MOXKHO HCIOJIb30BaHHE BHUJEOMATEpPUANIOB), HCCIEIOBAHUE CBONCTB
KECTKOW BOJIBI, MPOIlECca TOPEHUS Keje3a B KUCIopoae (BOZMOXKHO HUCIIOIb30BaHUE
BHJICOMATEPHUAIIOB), TMPU3HAKOB MPOTEKAHHUS KAYECTBEHHBIX PEAKIM Ha HOHBIL:
MarHusi, Kajblus, amoMuHus, IuHka, skenesa (1) u xemesa (M), memm (1),
HaOJII0ICHUE U OMMCAaHUE MPOLIECCOB OKPAITMBAHUS TUIAMEHH MOHAMH HATpPHUsl, KaIus
M Kanblus (BO3MOXHO MCIOJIb30BaHUE BHUIEOMATEPHUATIOB), HCCIEIOBAHUE
aM(OTEPHBIX CBOWCTB THAPOKCHIA ATIOMUHHUS W THAPOKCHAA IIMHKA, DPEIICHUE
AKCIEPUMEHTAJIbHBIX 3a]1a4 10 TeMe «BakHeillre MeTamibl U UX COCTUHEHUS.



XUMHA U OKpPYKaOILa"A cpeaa

BemectBa u Marepualibl B TMOBCEIHEBHOW >KHU3HU 4elloBeKa. be3omacHoe
UCIIOJIb30BAaHUE BEIIECTB M XMMHMUYECKMX peakuuid B ObITy. IlepBas momorib mnpu
XUMHUYECKUX 0JKOTaX M OTPABICHUSX.

XUMHYECKOE 3arps3HEHUE OKPYKAIOIMIeH cpeasl (MpeaeibHas AOMyCcTUMAas
KOHIIeHTparus BeuiecTB, ganee — [IJIK). Ponap xumum B pemieHnn 3KOJIOTHYECKHUX
poOJieM.

Xumuueckuii IKCnepumenm:

M3y4deHHe OOpaslloB MaTepuajioB (CTEKJO, CIUIaBbl METAJIOB, MOJUMEPHBIC
MaTepuabl).

Mesxcnpeomemmnuwie ceasu

Peanuzanuss MeXnpeaIMeTHBIX CBSI3ed MpU H3YYEHUHM XUMUU B 9 Kiacce
OCYIIIECTBIISIETCS Yepe3 MUCITOIb30BaHNE KaK OOIINUX €CTECTBEHHO-HAYYHBIX TTOHITHH,
TaK Y TIOHSITHH, SBJISIOIIUXCS CUCTEMHBIMHE JUTSI OTACIBHBIX TTPEIMETOB €CTECTBEHHO- -
HAy4HOTO [UKIIA.

OOmre ecTeCTBEHHO-HAy4YHbIC TOHSTHUS: HAY4YHBIM (haKkT, TUIOTE3a, 3aKOH,
TeOpHs, aHaiu3, CHUHTE3, KIacCUPUKalUs, TMEPUOAUIYHOCTh, HAOIIOACHUE,
AKCIIEPUMEHT, MOJCITUPOBAHNE, U3MEPEHHE, MOJICTh, SIBIICHHUE, MTAPHUKOBBIA P HEKT,
TEXHOJIOTHsI, MaTEpHAJIBI.

®duzuka: MaTepusi, aToM, dJIEKTPOH, MPOTOH, HEUTPOH, MOH, HYKIIU, U30TOIIHI,
PaANOAaKTUBHOCTh, MOJIEKYJIA, JIEKTPUUECKUM 3apsi/l, IPOBOIHUKH, ITOTYTTPOBOTHUKH,
TUAJIEKTPUKH, (POTOAIEMEHT, BEIIECTBO, TEJIO, OO0BEM, arperaTHOe COCTOSHHE
BEIIIECTBA, Ta3, PacTBOP, PacTBOPUMOCTh, KpHUCTA/UIMUECKas pEIIETKa, CIUIaBHI,
(U3UYECKUE BEIIMUNHBI, €AMHHUITBI U3MEPEHHUS, KOCMHUYECKOE MTPOCTPAHCTBO, IJIAHETHI,
3BE3161, ComHILE.

buonorus: ¢orocunTes, apixanue, Owocdepa, sKOCUCTEMA, MHUHEPAIbHbBIC
yI0OpEHUS, MUKPO3JIEMEHTBI, MAKPOAJIEMEHTHI, TUTATEIHHBIC BEIECTBA.

['eorpadusi: atmocdepa, ruapocdhepa, MHHEpPaIbl, TOPHBIE MOPOJIbI, TOJIE3HBIC
MCKOIIaeMbIe, TOTIJIMBO, BOJTHBIE PECYPCHI.



Ilnanupyembie pe3yibTaThl OCBOCHUS Y4€OHOT0 MpeMeTa
JIMYHOCTHBIE Pe3yJabTAThl

JIM4HOCTHBIE  pE3yNbTAaThl OCBOEHUSA TMPOrPaMMbl  OCHOBHOTO  OOIIETO
oOpa3oBaHUsI JIOCTUTAIOTCS B XOJe OOyYeHHMs] XMMHUHU B €IUHCTBE Y4eOHOH U
BOCITUTATEIbHOM AESATENIBHOCTH B COOTBETCTBUU C TPAJAULIMOHHBIMU POCCHICKUMU
COI[MOKYJIbTYPHBIMH U JTyXOBHO-HPAaBCTBEHHBIMU IIEHHOCTSIMHU, TMPUHSITHIMU B
oOmiecTBe TMpaBWJIaMd M HOPMaMHd TIOBEIEHUS M CIIOCOOCTBYIOT TMpolieccam
CaMOTMO3HAHUs, CAMOPA3BUTHUS U COLIMATIM3AIIMHN 00yUYaIOIINXCS.

JInyHOCTHBIE pe3yabTaThl OTPAKAKOT TOTOBHOCTh oOy4Jaronmxcs
PYKOBOJICTBOBAThCSI CUCTEMOW MMO3UTUBHBIX LIEHHOCTHBIX OPUEHTALIMI U PacCIIMpPEHUE
OIIBITA IEATENBHOCTH HAa €€ OCHOBE, B TOM YMCJIE B YACTH:

1) maTpMoTHYECKOTO BOCTIMTAHUS:

LEHHOCTHOT'O OTHOILIEHHS K OTE€YECTBEHHOMY KYJIbTYPHOMY, UCTOPUYECKOMY U
HAay4YHOMY HACJIEJIUI0, [OHMUMAaHWs 3HAYEHUsS XUMHUYECKOM HAyKu B KU3HU
COBPEMEHHOr0 OOIIECTBA, CIIOCOOHOCTH BIIAJETh JOCTOBEPHOW HH(pOpMALMEH O
MEePEOBbIX JOCTHXKCHUSX M OTKPBITHUSX MHUPOBOM U OTEYECTBEHHON XHMMH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSIX 00 YCTPOMCTBE MHUpa U 0OIIECTBA;

2) rpakIaHCKOT0 BOCTIMTAHUSI:

MPEACTABICHUS] O COLMAJBHBIX HOpPMax M MpPaBWIAX MEXIMYHOCTHBIX
OTHOUIEHUH B KOJUIEKTUBE, KOMMYHHUKAaTUBHON KOMIIETEHTHOCTH B OOILIECTBEHHO
MOJIE3HOM, y4eOHO-UCCIEA0BATENbCKOM, TBOPUECKONW U IPYTUX BUJAX JAEATEIbHOCTH,
TOTOBHOCTH K pa3HOOOpa3HON COBMECTHOM J1€ATEIbHOCTH IIPH BBIIIOJHEHUH YUEOHBIX,
MO3HABATENbHBIX 3a/a4, BBIOJHEHUM XHUMHYECKUX OSKCIEPUMEHTOB, CO3IaHUU
y4€OHBIX MPOEKTOB, CTPEMJICHUS K B3aUMOINIOHUMAHHIO M B3aUMOIIOMOIIY B IIpoLiecce
ATOM y4yeOHOU NesATeNbHOCTH, TOTOBHOCTU OLIEHMBATh CBOE MOBEIECHUE M MOCTYIKHU
CBOMX TOBApUILEH C MO3ULMHA HPABCTBEHHBIX U MPABOBBIX HOPM C YUYETOM OCO3HAHUS
MOCJIEICTBUU ITIOCTYIKOB;

3) HEHHOCTH HAYYHOI0 MO3HAHUS

MHPOBO33PEHYECKHUE TMPEICTABICHUS O BEIIECTBE M XUMHUYECKOW PEaKIUH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH U COCTABIIAOLINE OCHOBY
JUTSI TIOHUMAHUSI CYITHOCTH HAyYHOW KapTHHBI MHUPA, MPEICTABICHUS 00 OCHOBHBIX
3aKOHOMEPHOCTSX Pa3BUTHSI IPUPObL, B3AUMOCBS3SX YEJIOBEKA C IPUPOIHOM CPEAOH,
O pOJIA XMMUU B TO3HAHUU ATUX 3aKOHOMEPHOCTEMH;

MTO3HABATEJIbHBIE MOTHBBI, HAMPABJICHHbIE HA MOJYYEHHE HOBBIX 3HAHWUU IO
XUMUHU, HEOOXOAMMBIC Isi OOBSICHEHHS HAOII0JAeMbIX MPOILIECCOB U SBJICHHM,
MO3HABATENIbHON, WH(GOPMAIIMOHHOW W YHUTATENbCKOW KYyJIbTYpbl, B TOM YHCIIC
HABBIKOB  CaMOCTOSITENIbHOM  pabOoThl ¢  y4eOHBIMH TEKCTaMH, CIPaBOYHOM
JUTEPATYpPOH, JIOCTYNHBIMH TEXHUYECKUMU CpPEACTBAMU  HMH(POPMALMOHHBIX
TEXHOJIOTHUH;



UHTEpEC K OOYYEHMI0O M TIO3HAHHUIO, JIFOOO3HATEIBHOCTh, TOTOBHOCTh U
CIIOCOOHOCTH K caM000pa30BaHuI0, MPOEKTHON U MCCIIEOBATENbCKON JeTEIBHOCTH,
K OCO3HAHHOMY BBIOOPY HAMPABIEHHOCTH M YPOBHS OOyUEHHUSI B TajibHEHIIIEM;

4) popmMupoBaHus KYJbTYPbI 310POBbSI:

OCO3HaHHUE EHHOCTH >KM3HU, OTBETCTBEHHOT'O OTHOILLIEHUS K CBOEMY 3JI0POBBIO,
YCTAaHOBKM Ha 3J0pPOBBIM 00pa3 >KW3HH, OCO3HAHHUE TMOCIEACTBUN U HENPUSTHE
BpEAHBIX  TMpHUBbIUEK  (YIMOTpeOJeHUsT  ajuKorojisi, HApKOTUKOB, KypeHHs),
HEO0OXO0IMMOCTH COOITIOICHUS TTPABHII 0€30MaCHOCTH MTPH OOPAILEHUH C XUMHUYECKUMU
BEIIECTBAMH B OBITY U PEAIbHOM JKU3HU;

5) Tpy10BOr0 BOCHIUTAHMSA:

UHTEPEC K MPAKTUYECKOMY HM3y4eHHIO Mpodeccuil U Tpyaa pa3iudHoOro poja,
yBaKEHUE K TPYAY U PE3yJIbTaTaM TPYJIOBOM NEATEIbHOCTH, B TOM YHCJIE HA OCHOBE
MIPUMEHEHUS TPEIMETHBIX 3HAHUK M0 XUMHUHU, OCO3HAHHBIN BHIOOP WHIMBUIYATEHON
TPAEKTOPUHM NPOJOJDKEHUS O00pa3oBaHUS C YYETOM JIMYHOCTHBIX HMHTEPECOB H
CHOCOOHOCTH K XHMMHH, OOIIECTBEHHBIX HHTEPECOB M IMOTPEOHOCTEN, YCHEIIHOM
npo(hecCHOHATIBHOM AESITETbHOCTH U PAa3BUTUS HEOOXOJIUMBIX YMEHUH, TOTOBHOCTh
a/JIalTUPOBATHCA B MPO(ecCHOHANBHOM cperie;

6) IK0JIOrM4ecKOro BOCIIUTAHMSA:

AKOJIOTUYECKHU LIENEeCO00pa3HOe OTHOUIEHUE K MPUPOJE KaK MCTOYHHUKY JKU3HU
Ha 3emiie, OCHOBE €€ CyYIIECTBOBAHMS, IIOHUMAHUE LIEHHOCTU 370pOBOr0 U
O0e3zomacHOro o0pas3a JKU3HU, OTBETCTBEHHOE OTHOIIEHHWE K COOCTBEHHOMY
(U3UYECKOMY U TICUXHMYECKOMY 3710POBBIO, OCO3HAHHUE [IEHHOCTH COOTIOAEHUS TPABUI
0e30IacHOr0 TOBEJCHUSI TpU paboTe ¢ BEHIECTBAMHU, a TaKKe B CHUTyalMsX,
YTPOXKAOUIUX 3I0POBBIO U )KU3HU JHOJEH;

CIIOCOOHOCTH TPUMEHSTh 3HAHUS, TOJydaeMmble MPU U3YYCHUH XUMUH, IS
pelIeHUsl 3a7a4, CBS3aHHBIX C OKPYXAKOLIECW NPUPOJHOW CPEAOM, HJIsl MOBBILICHUS
VPOBHSI  DKOJIOTMYECKOM  KYJbTYpbl, OCO3HAHHUS  TJOOATBHOTO  XapakTepa
OKOJIOTMYECKUX TPOOJEeM M MyTeH WX pEIIeHHS IOCPEJICTBOM METOJIOB XHMUH,
HKOJOTUYECKOTO MBIILICHUS, YMEHUSI PYKOBOJICTBOBATHCS UM B IO3HABATEIHHOM,
KOMMYHHMKATUBHOW U COLMAJIBHOMN IIPAKTHKE.



MeTtanpeaMeTHbie pe3yJbTaThl
B cocraBe MeTampeaMETHBIX pPE3YJbTATOB  BBIACISIOT 3HAYMMBIE IS

(dbopMHUpOBaHUS MUPOBO33pEHHUs OOIIECHAYYHBIE MOHATUSA (3aKOH, TEOpHSs, MPUHIIHUII,
runoresa, paxT, cucreMa, IpoIecc, SKCIEPUMEHT U IPYToe. ), KOTOPbIE UCTIONb3YIOTCS
B €CTECTBEHHO-HAYYHBIX YUCOHBIX MPEIMETax 1 IMO3BOJISIOT HA OCHOBE 3HAHWUN U3 ATUX
peaMeToB (hopMUpPOBAThH MPEACTABICHUE O IEJIOCTHOM HAYYHOW KapTHHE MUpa, U
YHUBEpCAJIbHbIE  yueOHble JIeUCTBUA (MO3HABAaTElIbHbIE, KOMMYHHKATUBHBIE,
pPEryJISTUBHBIE), KOTOpble obOecrieunBaloT  (OPMHUPOBAHHME TOTOBHOCTH K
CaMOCTOATENLHOMY IIAHUPOBAHUIO U OCYIIECTBICHUIO YUeOHOM JESITeIbHOCTH.

Ilo3HaBaTe/ibHBbIE YHUBEPCAJbLHbIE YUeOHbIE el CTBUSA

Bba3oBble Jornyeckue aeiicTBus:

YMEHUSI HCTIOJIb30BATh MPUEMBI JIOTUYECKOTO MBILIJIEHUS ITPU OCBOCHUY 3HAHUIA:
pPacKpbIBaTh CMBICI XUMHYECKUX MOHITUH (BBIIEIATh UX XApAaKTEPHBIE MPU3HAKH,
YCTaHABJIMBATh B3aWMOCBSI3b C JIPYTUMHU TOHATUSIMH), UCIIOJIH30BAaTh MOHATHS IS
O0OBSICHEHUS OTNIENbHBIX (DAKTOB U SIBICHUM, BHIOMPATh OCHOBAHUS U KPUTEPUU IS
KJIacCU(UKAIM XUMHUYECKUX BEIIECTB U XMMHUYECKUX pEaKIUi, yCTaHaBJIUBATb
MPUYUHHO-CJICJICTBEHHBIE CBSI3M MEX]y OOBEKTaMH MU3Y4YECHHS, CTPOUTH JIOTUYECKUE
paccyxJeHus (MHAYKTHBHBIC, IEAyKTHBHBIC, IO aHAJOTWH), JIeJaTh BBIBOJBI U
3aKJIIOUCHUS;

YMEHHE TIPUMEHSIThL B TIPOIECCE€ TMO3HAHUS TOHATUS (TPEAMETHBIE U
METaNpeIMETHBIC), CUMBOJUYECKHUE (3HAKOBBIE) MOJIEIHU, UCIOIb3YyEMble B XUMUHU,
peoOpa3oBbIBATh IMIUPOKO MPUMEHSEMbIE B XMMHUHU MOJIEIbHBIC MPEICTABICHUS —
XUMUYECKUH 3HaK (CUMBOJ OJJIEeMEHTa), XUMHUYecKas QopMylia W YypaBHEHHUE
XUMUYECKOUN peaKIuu — U pelieHnH yueOHO-TT03HABATEIbHBIX 3a/1a4, C Y4ETOM dTUX
MOJIEIBHBIX TIPEACTABICHUN BBISBIISITH U XapaKTePU30BaTh CYIIECTBEHHbBIE MPU3HAKU
M3Y4aeMbIX OOBEKTOB — XMMHUUYECKHX BEIIECTB U XUMUUYECKUX PEaKIUW, BBISBIATH
o0Iue 3aKOHOMEPHOCTH, NPUYMHHO-CJICICTBCHHBIC CBSI3M M TPOTHUBOpEYHs] B
M3y4aeMbIX MPOIIECCax U SBJICHUSIX.

ba3oBble ucciaenoBare/bCKue 1eiiCTBUA:

YMEHHME HCIOJIb30BaTh IMOCTABJICHHBIE BOIPOCHI B Kauye€CTBE HHCTPYMEHTA
MO3HAHUS, a TAK)KE€ B KQUECTBE OCHOBHI JIJIsI (DOPMUPOBAHUS TUIIOTE3bI TIO MPOBEPKE
MIPAaBUJIBHOCTH BBICKA3bIBAEMBIX CYKJICHHUIA;

MPUOOPETEHUE OMNbITa IO IUIAHUPOBAHUIO, OpPTaHU3allUd W IPOBEJCHUIO
YYCHUYECKMX OKCIEPUMEHTOB, YMEHUE Ha0JIoJaTh 3a XOJOM IIpollecca,
CaMOCTOSATENILHO TMPOTHO3UPOBATh €ro pe3yibTaT, (HOpMyIupoBaTh OOOOIICHUS U
BBIBO/JIbI 110 pe3yJIbTaTaM MPOBEAEHHOTO OMbITA, UCCIEIOBAHUS, COCTABISATh OTYET O
npoesiaHHoM padoTe.

Pabora ¢ undpopmanmeii:

yMEHUE BBIOMpPATh, AaHAJIU3UPOBATH W HHTEPHPETHUPOBATH HWHPOpPMALIHIIO
Pa3ITUYHBIX BUAOB M (HOPM TPEACTABJICHUS, TIOJY4aeMyl0 U3 Pa3HBIX HUCTOYHUKOB
(HayYHO-TIOMYJISIpHAS JINTEpaTypa XUMUYECKOTO COJIEPIKaHMsI, CIIPABOYHBIE TTOCOOUS,



pecypcsl IHTepHETa), KpUTHUECKH OLIEHWBATH MPOTUBOPEUYUBYIO U HEJOCTOBEPHYIO
uH(}opMaIuio;

YMEHHE MPUMEHSTh Pa3IMYHbIe METOABI M 3allpOChl TPU TOUCKE U OTOOpe
uHDOpPMAIMU W COOTBETCTBYIONIUX JaHHBIX, HEOOXOMMMBIX JUISI BBITIOJHEHUS
y49eOHBIX W TO3HABaTEIBHBIX 3a/lad OMPEJSIEHHOTO THITA, MPUOOPETEHUE OTMbITA B
o0jacTh  WCMONB30BaHUS  WH(GOPMAIMOHHO-KOMMYHHKATUBHBIX  TEXHOJOTHH,
OBJIaJICHUE KYJIbTYPOH aKTHBHOTO HCIIOJH30BAHMS PA3JIMYHBIX MOUCKOBBIX CHCTEM,
CaMOCTOSATEIILHO BBHIOMPATh ONTHMAIBHYIO (HOpPMY TpeacTaBieHUs WHGOPMAIMHA U
WJUTFOCTPHUPOBATH PEIIaeMbIe 3a/1a4l HECIIOKHBIMU CXEMaMH, THarpaMMaMu, IPyTUMA
dbopmamu rpadUKu ¥ UX KOMOUHAITUSIMU;

YMEHHE WCIOJbh30BaTh W  aHaJW3UpOBaTh B TIpolecce y4eOHOW W
MCCIICZIOBATEIILCKON JIEeATeTbHOCTH WHGOPMAIIMIO O BIHMSHHH TPOMBIILICHHOCTH,
CEJIbCKOTO XO35IIICTBA U TPAHCIIOPTA HA COCTOSIHUE OKPY>KAIOIIEH TPUPOTHOM CPEIbI.

KoMMyHHKATHBHBbIE YHHBeEpPCAJbHbIE YUeOHbIE NeiCTBUS:

YMEHUS 3a]1aBaTh BOIIPOCHI (B X0/€ auanora v (WiM) JUCKYCCHUH) MO CYIIECTBY
oOcyxmaemMoli  Tembl, (OPMYJIUPOBATh CBOM  TNPEIJIOKEHUS  OTHOCUTEIHHO
BBITIOJIHEHUS MPEJIOKEHHOM 3a/1a4K;

YMEHUS TIPEICTABIIATH MOJIYYCHHBIC PE3yJIbTATHI O3HABATEIHLHOU AEATEHPHOCTH
B YCTHBIX M MUCHBMEHHBIX TEKCTaX; JCNIaTh MPE3EHTAIUI0 PE3YyIbTAaTOB BHITIOJIHCHUS
XUMHUYECKOTO JKCIIEpUMEHTa (J1a0OpaTOPHOTO OMbITa, JTA0OPATOPHOU pPabOTHI IO
MCCJICIOBAHUIO CBOMCTB BEIIECTB, yUEOHOTO MPOEKTA);

YMEHUS y4eOHOTO COTPYJAHHYECTBA CO CBEPCTHUKAMH B COBMECTHOU
MMO3HABATEIILHON W MCCIIEIOBATEIHLCKON JCATCILHOCTH TP PEIICHUH BO3HUKAIOITUX
mpo0JieM Ha OCHOBE y4€Ta OOIIMX MHTEPECOB M COTIIACOBAHUS MO3UIINHN (00CYKIeHNS,
OOMEH MHEHHSIMHU, «MO3TOBBIC IITYPMbD», KOOPAMHAIIUS COBMECTHBIX JCHCTBUH,
oTpeJieieHNe KPUTEPUEB 10 OIICHKE KaueCTBa BBHITIOJIHEHHON PabOThI U IPYTHE).

PeryisiTuBHbIE YHHBepPCAJbHbIE YUeOHbIE NeCTBUS:

YMEHUE CaMOCTOSITEIBHO OINPEACNATh IIEH JICSITCIbHOCTH, IIJIaHUPOBATH,
OCYIIECTBJISATh, KOHTPOJMPOBATH U TPH HEOOXOAMMOCTH KOPPEKTHPOBATH CBOIO
NesITeIbHOCTh, BbIOMpaTh Hanbosee 3(h(PeKTUBHBIE CIOCOOBI pelieHus YYeOHBIX U
MO3HABATENbHBIX  3aJlad, CaMOCTOATEIHLHO COCTABJISITH WJIH KOPPEKTHUPOBATH
MIPEIOKCHHBIN aITOPUTM JIEHCTBHNA TP BHITIOJTHEHUH 3aJaHUH C YIETOM MTOTYUCHUS
HOBBIX 3HAHMHA 00 W3y4aeMbIX OOBEKTaX — BEIICCTBAX W PEAKIUAX, OICHUBATH
COOTBETCTBHE MOJYUYEHHOTO PE3yJibTaTa 3asBJICHHOM €I, YMEHUE UCIOJIb30BaTh U
aHAJIN3UPOBATh KOHTEKCTHI, MPeJyIaraéMble B YCIIOBUU 33JIaHUN.



IIpeaMeTHBIe pe3yabTaThl
B cocraBe npeaMeTHBIX pe3yIbTaTOB 0 OCBOCHHUIO 00s13aTEILHOTO COAEPIKAHUS,

YCTaHOBJIEHHOT'O JIaHHOM (hesiepaibHON pabouel MporpaMMOH, BBIICIISIOT: OCBOCHHbBIE
0Oy4aroNIMMUCS HAyYHbIE 3HAHUSI, YMEHHUSI U CTIOCOOBI IEHCTBUIMA, CTIelIM(UIECKUE NS
npeaMeTHON 001acTi «XUMUS, BUJIbI JEATEIbHOCTHU 10 MOJTYyYEHHIO0 HOBOTO 3HAHUS,
€ro HUHTEpIpeTalny, NpeoOpa3oBaHUI0 U MPUMEHEHUIO B PA3IUYHBIX YYEOHBIX U
HOBBIX CUTYAaIlUsIX.

K xoniy oOyuenus B 8 kijiacce mpeIMeTHbIE PE3ysbTaThl HA 0A30BOM ypOBHE
JOJIKHBI OTPaXKaTh CPOPMUPOBAHHOCTD Y OOYUAIOIIUXCS YMEHUM:

pacKpbIBaTh CMBICII OCHOBHBIX XUMHYECKUX TMOHATHI: aToM, MOJIEKYyIa,
XUMUYECKUN 3JIEMEHT, MPOCTOE BEIIECTBO, CII0XHOE BEIIECTBO, CMECH
(omHOpOAHAs M HEOAHOPOJHAs), BaJEHTHOCTb, OTHOCHTENIbHAsI aTOMHas U
MOJIEKYJISIpHAsE Macca, KOJMYECTBO BELIECTBA, MOJb, MOJISIpHas Macca,
MaccoBasi JI0JII XMMHUYECKOTO 3JIEMEHTAa B COCJUHEHUU, MOJISIPHBIA 00BEM,
OKCHJ], KHCIIOTa, OCHOBaHHE, COJb, 3JIEKTPO-OTPULIATEIBHOCTb, CTEIEHb
OKHCIICHHS, XUMUYECKasi peakius, KiaccuPuKanus peakuuil: peakiuu
COCIMHEHHUS, PEaKIUU Pa3JIOKEHHUS, PEaKllui 3aMelleHUs], peakiiuu ooMeHa,
HK30- U DHJIOTEPMHUUECKHUE PEaAKIINH, TeTJIOBOM (D PEKT peakiuu, siapo aToma,
AJIEKTPOHHBIN CJION aToMa, aTOMHasi OpOUTalb, paauyC aToMa, XUMUYECKast
CBSI3b, MOJSIPHAS U HEMOJISIpHAs KOBAaJCHTHAas CBSI3b, MOHHAsI CBSI3b, HOH,
KaTUOH, aHHMOH, pPAacTBOpP, MaccoBas JOJid BellecTBa (MPOLEHTHAs
KOHIIEHTpAIHs) B pacTBOPE;

WUIFOCTPUPOBATh  B3aUMOCBSI3b  OCHOBHBIX XMMHUYECKMX TOHATHUA U
MIPUMEHSTH ATU TTOHSATHUS MPU OMUCAHUH BEUIECTB U UX MPEBPAILICHUI;
HCIIOJIb30BaTh XMMUYECKYIO CUMBOJIMKY JIJI1 COCTaBJICHUs (POpMyIT BEIIECTB U
YPaBHEHUN XUMUYECKUX PEAKLUN;

OTIPENENATh BAJIEHTHOCTh ATOMOB JJIEMEHTOB B OWHApPHBIX COCIUHEHUSX,
CTEIEeHb OKUCJICHUS 2JIEMEHTOB B OMHAPHBIX COCTUHEHUSX, PUHAIICKHOCTD
BEILIECTB K OMNpEACIEHHOMY KJAcCy COEIMHEHUH 1o (opmynaM, BH]
XUMUYECKOW CBsI3M  (KOBaJIGHTHAasT W HMOHHAs) B  HEOPraHUYECKUX
COCIMHEHUSX;

packpeiBath cmbica  l[lepuommueckoro 3akona JI. M. Menneneesa:
JEMOHCTPUPOBATh TMOHMMAaHWE TMEPUOJUYECKONM 3aBUCHMOCTH CBOMCTB
XUMUYECKUX DJIEMEHTOB OT UX TMoJiokeHus B Ilepuoaumdeckoi cucreme,
3aKOHOB COXpPAHEHUsI MAacChl BEIIECTB, IOCTOSHCTBA COCTaBa, ATOMHO--
MOJIEKYJISIPHOTO YYE€HUSsI, 3aKOHAa ABOTajpo;

OTHCHIBATH U XapaKTePU30BaTh TabmnuHyo Gpopmy [leproandeckoii CUCTEMBI
XUMHUYECKUX DJIEMEHTOB: pa3jinyaTh TMOHATHS «rJlaBHas mnoarpynna (A-
rpynna)» u «nobounas noarpynna (b-rpymnmna)y», Masnbie u 0oJbllMe NepUoOAbL,
COOTHOCHUTH 00O3Ha4YeHUs, KOTOpble uMetoTcsa B Tadnuie «llepuonmueckas
cucreMa xumuyeckux osneMeHToB [[. WM. MeHnneneeBa» ¢ 4HCIOBBIMU



XapaKTEPUCTUKAMU CTPOEHHUS aTOMOB XUMHUYECKHUX 3JIEMEHTOB (COCTaB M
3apsan sapa, oOlee YuCiIo JIEKTPOHOB U PacHpeielICHUE UX TI0 AJEKTPOHHBIM
CJI0SIM);

KJIaCCU(PUIIMPOBATh XUMUYECKHUE DJIEMEHTHI, HEOPTaHMYECKHE BEIECTBA,
XUMUYECKHE peaknuu (M0 YHUCIy M COCTaBy YYacTBYIOIIUX B PEAKIUU
BEILIECTB, MO TETIOBOMY 3 (PeKTy);

XapaKTepu30BaTh (OMUCHIBATH) OOIIME XHUMHYECKHE CBOMCTBA BEIIECTB
Pa3TUYHBIX KJIACCOB, MOATBEPKIAs OMHCAHUE MPUMEPAMU MOJICKYJISIPHBIX
YPaBHEHUHN COOTBETCTBYIOIINX XUMHUUECKUX PEAKLINN;

MIPOTHO3WPOBATh CBOMCTBA BEIIECTB B 3aBUCHMOCTH OT MX Ka4€CTBEHHOTO
COCTaBa, BO3MOXKHOCTH MTPOTEKAHUSI XUMUYECKHUX MPEBPALIEHU N B PA3IMYHBIX
YCIIOBUSX;

BBIYHMCIIATh OTHOCHTEILHYIO MOJICKYJIIPHYIO M MOJISIPHYIO MacChl BEIIECTB,
MacCOBYIO JIOJIF0 XHUMHYECKOTO JJIeMEeHTa 1o (opmysie CoearnHEeHHUs,
MacCOBYIO JIOJIO BEIIECTBA B PACTBOPE, MPOBOJAUTH PACUETHI MO YPaBHEHUIO
XUMUYECKOMN peaKIny;

NPUMEHSTH OCHOBHBIE OTEPAIMU MBICIUTEIHHONU JESITEIIBHOCTH — aHAINU3 U
CHUHTE3, CpaBHEHHE, O0000IlIeHNEe, CUCTEeMAaTH3allhio, KiacCUu(pUKaIHIO,
BBISIBIICHUE TMPUYUHHO--CIIEACTBEHHBIX CBSI3€M — IS M3YYCHHS CBOMWCTB
BEIIECTB U XUMUYECKUX PEAKIIUA, €CTECTBEHHO-HAYYHbIE METO/IbI IIO3HAHUS —
HAOJIIOICHUE, W3MEpPEHHe, MOJICTUPOBAHUE, HKCIEPUMEHT (peajbHbId U
MBICJICHHBIN);

CJIeIOBATh MpaBWJIaM ITOJIh30BaHUS XUMHUYECKOW MOCYI0N M J1a00OpaTOPHBIM
o0opynoBaHuEM, a Takke TMpaBuWiaM oOpalieHuss ¢ BEHIeCTBaMH B
COOTBETCTBUH C UHCTPYKITUSAMHU 10 BHITIOTHEHHUIO JIA0OPATOPHBIX XUMUYECKUX
OTIBITOB TIO MOJYYEHUIO U COOMPAHUIO ra3000pa3HBIX BEIIECTB (BOIOPOJa U
KHCIIOpPO/ia), IPUTOTOBJICHUIO PACTBOPOB C OINpPENCIEHHON MacCOBOM IOJei
pPacTBOPEHHOTO  BEIIECTBAa, IUIAHUPOBaTh M TPOBOJIUTH XHUMHYECCKUE
AKCIIEPUMEHTHI TI0 PACIIO3HABAHUIO PACTBOPOB IIEJIOYEH W KHCIOT C
MTOMOIIBI0 MHIUKATOPOB (JIakMyc, (heHoadTanent, METUIIOPAHXK U APYTHE).

K xoniy oOyuenus B 9 kJiacce NpeiMETHbIE pe3yibTaThl HA Oa30BOM YPOBHE
JOJIKHBI OTPAXKaTh C(POPMUPOBAHHOCTD Y OOYUAIOIIUXCS YMEHUM:

PacKphIBaTh CMBICT OCHOBHBIX XUMHUYECKHX MMOHATHN: XUMAYECKUHA DJIEMEHT,
aToM, MOJIEKyJa, HOH, KaTUOH, aHWOH, IPOCTOE BEIIECTBO, CJIOKHOE
BEIIIECTBO, BAJICHTHOCTb, JJIEKTPO-OTPUIIATEITLHOCTh, CTENECHb OKHCIICHUS,
XUMHYECKasl pEaKivs, XUMHUECKask CBSI3b, TETUIOBOW 3PPEKT peaKiiu, MOJb,
MOJISIPHBIT 00BEM, pacTBop, DIIEKTPOIUTHI, HEDJIEKTPOJIUTHI,
AIIEKTPOJIUTHIECKAS TUCCOLMAIINS, PEaKIIM MOHHOTO OOMEHa, KaTaau3aTop,
XUMUYECKOE paBHOBecHE, OOpaTUMble U  HEOOpaTHMMbIE  PEaAKIUH,
OKHCJIUTEIbHO-BOCCTAHOBUTEIHHBIC PEAKITUN, OKHCIUTEIh, BOCCTAHOBUTEITb,
OKHCJICHUE W BOCCTAHOBJICHWE, aJUIOTPOIHs, aM(OTECPHOCTh, XUMHUYECKaS



CBA3b (KOBAJICHTHAs, MOHHAs, METAJJIMYECKas), KpUCTAJUIMYECKasi peleTKa,
KOPPO3Usl METAJIOB, CIUIABBI, CKOPOCTh XMMHUYECKON pEaKLUHH, NPENEIIBHO
nonycrumas konnentpauus [IJIK Bemectsa;

WUTIOCTPUPOBATh  B3aWMOCBSI3b  OCHOBHBIX ~XUMHUYECKUX TOHSITHH U
MPUMEHSThH 3TU MOHATHUS MPU ONMKUCAHUM BEUIECTB U UX MPEBPAILCHUN;
UCIIOJIb30BaTh XUMUYECKYIO CUMBOJIMKY JUIsl COCTaBICHUS! (POPMYJT BELIECTB U
YPAaBHEHUN XUMHUYECKUX PEAKIIHUM;

ONPENENIATh BAJICHTHOCTh M CTENEHb OKUCICHHS XUMHYECKHUX JJIEMEHTOB B
COCIMHEHUSX  Ppa3IMYHOTO  COCTaBa, IPUHAJJIEKHOCTh  BEIIECTB K
onpenenéHHOMY KJIacCy COeIUHEHUN 10 (opMysiaM, BHI XUMHUYECKOW CBS3U
(koBasJieHTHasi, MOHHAS, METAJUIMYECKAasi) B HEOPraHUYECKUX COCIUHEHUSIX,
3aps]l MOHA N0 XUMHUUYECKOU opMylie, XapakTep Cpelibl B BOAHBIX PACTBOPAx
HEOPraHUYECKUX COEAUHEHUM, TUI KPUCTATUTMUYECKON PEMIETKA KOHKPETHOTO
BEILIECTBA;

packpeiBath cmbicn lIlepuommnueckoro 3akona JI. WM. MenngeneeBa wu
JEMOHCTPUPOBATh €ro0 MOHMMAaHWE: ONUChIBATh U  XapaKTepHU30BaTh
tabmmunyto (opmy Ilepuoguyeckoil CUCTEMBbI XUMHUYECKHX 3JIEMEHTOB:
paznuyaTh MOHATUS «IJIaBHas mnoArpynna (A-rpynma)» M «1modoyHas
noarpynmna (b-rpynma)», wmanbsie u OodbIIME TEPUOABI, COOTHOCHUTH
0003HauYeHUs1, KOTOPbIE UMEIOTCS B MEPUOIUIECKON TaOIUIE, C YNCITOBBIMU
XapaKTepUCTHUKAMH CTPOEHUSI aTOMOB XMMHMUYECKUX BJEMEHTOB (COCTaB M
3apAn sApa, oOLIee YUCIIO SJEKTPOHOB U PACTIPEAEICHHUE UX MO0 AIEKTPOHHBIM
CIOAM), OOBSACHATH OOIIME 3aKOHOMEPHOCTH B H3MEHEHUU CBOICTB
AJIEMEHTOB M HUX COCIMHEHWI B TpeAeaX MajbIX MEPUOJOB U TJIABHBIX
MOATPYIII C YYETOM CTPOEHHUS X aTOMOB;

KJIacCU(UIIMPOBATh XUMHUYECKUE DJIEMEHThI, HEOPraHWYECKHE BEIIECTBA,
XUMUYECKHE peakiuu (M0 YKMCIy M COCTaBY YYacCTBYIOIIMX B PEAKIHUU
BEIIIECTB, MO TEIIOBOMY 3(P(DEKTy, MO HU3MEHEHHUIO CTENEHEW OKHCIICHUS
XUMHYECKUX IJICMEHTOB);

XapaKkTepu3oBaTh (OMHUCHIBATH) OOIIME U CHenupUUecKkrue XUMHUYECKUE
CBOMCTBA MPOCTHIX U CII0KHBIX BELIECTB, TOATBEPK/IAsi OMMCAHKUE TPUMEPAMHU
MOJIEKYJISIDHBIX U HWOHHBIX YPaBHEHUN COOTBETCTBYIOIIUX XUMHYECKUX
pEeaKLnil;

COCTABJISATh YPABHEHUSI AIEKTPOJIUTHUECKON TUCCOLMAIMN KUCIIOT, IEI0UYen
U COJIeH, TIOJHBIE M COKpAIIEHHBIE YpaBHEHUS PEaKIMid MOHHOTO OOMEHa,
YPAaBHEHHS PEAKIU, NOATBEPKAAIOMINX CYUIECTBOBAHUE TI'€HETHYECKON
CBSI3U MEXKJ1y BEILIECTBAMHU PA3JIMYHBIX KJIACCOB;

pacKpbIBaTh  CYIIHOCTb  OKHCJIMTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKUUU
MOCPEJICTBOM COCTABJICHHSI DJIEKTPOHHOTO OajlaHCa 3TUX PEaKIU;



e TIPOTHO3MPOBATH CBOWMCTBAa BEIIECTB B 3aBHCHMOCTH OT WX CTPOCHHUS,
BO3MOXKHOCTH TPOTEKaHUS XUMHUYECKHUX TIPEBpAIICHUH B pa3jIMYHBIX
YCIIOBUSIX;

e BBIYUCISITH OTHOCUTEIBHYIO MOJICKYJIAPHYIO M MOJISIPHYIO MacChl BEIIECTB,
MacCOBYIO [IOJIF0 XHUMHYECKOTO JJIEeMEHTa 1o (opMmysie COeAUHEHHUS,
MaCCOBYIO JIOJIO BEIIECTBA B PacTBOPE, MPOBOJIUTH PACUETHI 0 YPaBHEHUIO
XUMHYECKOHN peaKIlnu;

e COONIOAATHh MpaBHUJIA MOJH30BAHHS XUMHUYECKON MOCYI0M M J1ab0paTOpHBIM
000py10BaHUEM, a TAK>KE MpaBUiIa 0OPAILICHUS C BEIIECTBAMHU B COOTBETCTBUU
C MHCTPYKITUSMH TI0 BBITIOJHEHUIO JTA0OPATOPHBIX XUMHUYECKUX OMBITOB TIO
MIOJTyYEHUIO U COOMPAHUIO ra3000pa3HBIX BEIIECTB (AMMHAKa U YTIIEKUCIOTO
rasa);

e TIPOBOJUTH PEAKIIMH, TOATBEPIKIAIONINE KAYECTBEHHBIH COCTAB Pa3IMYHBIX
BEIIIECTB: PACNO3HABATh ONBITHBIM NYTEM XJIOPUA-, OPOMHI-, HOIUI-,
kapOoHart-, Qocdar-, cunukar-, cyiabhar-, THAPOKCHUII-MOHBI, KATHOHBI
aMMOHHUSI ¥ HMOHBI HM3YYECHHBIX METAJJIOB, TMPUCYTCTBYIOIIUE B BOJHBIX
pacTBOpax HEOPTAaHUYECKUX BEIIECTB;

NPUMEHSTh OCHOBHBIC OIEPAllMM MBICIUTEIBHOU JAEATEIbHOCTA — AHAIM3 U CUHTE3,
CpaBHEHHE, O0000IIEHNEe, CHUCTEMATH3allUi0, BBISBICHHUE MPHUYUHHO-CIICICTBEHHBIX
CBSI3€M — ISl M3YyYEHUSI CBOMCTB BEIIECTB M XHUMHUYECKUX PEAKIHMI, €CTECTBEHHO-
Hay4YHbIE METOJbl TIO3HAHUS — HaAONIOJEHUE, HW3MEpPEeHue, MOACIUPOBAHUE,
AKCIIEPUMEHT (PEaJIbHBII U MBICJICHHBIH ).



TemaTuuyeckoe NJIAHUPOBAHUE

8 KVIACC

HaumeHoBanue KoJsim4ecTBo yacoB . .
Ne JesiTeIbHOCTH yUHuTe s ¢ y4éToM padoueii DyeKkTpoHHbIE (1U(ppoOBHIE)

a3/1e/10B U TeM
n/n pasit Bcero Konrpoannerie  Ipakruaeckue NMPOrpaMMbl BOCIIUTAHUSA o0pa3oBaTesibHbIE pecypchl
NMporpaMmbl padoTsbI padoThI

Pa3zpnea 1. [lepBoHayajibHble XUMMHYECKHE MOHATHS

VYcraHaBIMBaTh  JAOBEPUTENBHBIC  OTHOILCHUS
MEXIY yUYuTeNeM u YYaLIAMHUCS,
CIIOCOOCTBYIOIIMX MO3UTUBHOMY BOCIPHATHIO
JeTbMH TPEOOBaHUH 1 IPOCHO YUHUTEIS
[ToOyxknate y4YEeHUKOB COOJIOJATH Ha YpOKe
OOLICNIPHHATEIE HOPMBI IOBEICHUSA, MpaBHiIa
Xumuss —  BaKHas OOIIEHHS C YUUTEISAMH 1 CBEPCTHUKAMHE
11 00J1aCcTh ecTeCTBO3HAHUS 5 0 2 Haxoaute 11eHHOCTHBIN acnekT yueOHOro 3Hanust =~ bubnnoreka I[HOK
n NPaKTHYECKO U uHpOpMaIu, obecreynBaTh €ro moHuManue u | https://m.edsoo.ru/7f41837¢
AesITeJLHOCTH YeJIOBeKa MEepPEeKUBAHUE YICHUKAMU
HpI/IBHeKaTL BHUMAaHHEC YUYCHUKOB K
oOcyxaaeMoll  Ha  ypoke  MH(OpMauuy,
aKTUBH3UPOBATh MO3HABATCIBHYIO JNEATECIbHOCTh
LIKOJIBHUKOB
@®opmupoBaTh y  IIKOJBHHKOB  KYJIBTYPY
3JJ0POBOTO M 0€30I1aCHOT0 00pa3a XKHU3HH

OpraHn3oBBIBATE HHAWBHAYAJIbHYIO YUCOHYIO
JIEATEIILHOCTh

PasBuBaTh y IOKOJEHUKOB TO3HABATCIHHYIO
BemecTBa m XuMHueckue 15 1 2 aKTUBHOCTh, CaMOCTOSITEIIEHOCTh, WHHUIHATHBY, buOmmoreka 1HOK
peaxkuuun TBOPYECKHE CIOCOOHOCTH https://m.edso0.ru/7f41837¢c
MonenmupoBaTh Ha YpOKE CHTYaI[UH ISl BEIOOpPA
MOCTYIKa YYEHHKOM (TEKCThl, HHporpaduka,
BHJICO U Jp.)

1.2

Hroro no pazgeny 20
Pa3gen 2. BaxkHelilne npeacTaBuTe]d HEOPraHMYECKUX BellleCTB

[puBnekaTsb BHHMaHHE YYCHHKOB K
Bo3ayx. Kucaopoa. 6 o0cyxmaeMoi Ha ypoKe nHpopmanuy, bubmmoTteka OK
ITonsiTue 06 okcuaax aKTUBH3MPOBATh MO3HABATENBHYIO JIEATEIBHOCTh = https://m.edsoo.ru/7f41837c

LIKOJIbHUKOB

2.1




n/n

2.2

2.3

2.4

HaumenoBanue
pa3iesioB U TeM
MPOrpaMmbIl

Bopopoa. Ilousitue o
KHCJI0TaX H COJIAX

Bona. PactBopsbl.
IlonsiTHe 00 OCHOBaAHHSX

OcHOBHBIE
HEOPraHHYeCKHX
coeMHEeHU

KJIaCChI

HTroro no pazaeny

Pasnen 3. llepuoguyeckuii 3akon u llepuoauyeckas cucreMa XMMHYECKHX

KoauuecTBo yacoB

Bcero

11

30

KonTpoabHbie
padoTsI

IIpakTnuyeckue
padoTsl

nporpamMmmMmsbl BOCIIMTAHUSA

TIEPEIKNBAHNUEC YICHUKAMU

NpUEMOB

NEPCIKNUBAHUC YIYCHUKAMHU

OCHOBC BOCHPpUATUA

JIEUCTBUTENHHOCTH: HaOJIroIeH1E

¢uIEMOB

BOCCTAHOBHUTEJ/IBbHBIC PeAKIIMHA

JesiTeIbHOCTD yUHTe s ¢ y4éTOoM padoyeii

HaxoanuThs IICHHOCTHBIN acTeKT y4eOHOTO 3HAHUSA
1 nHPOpPMANNH, 00ECTIEYNBATh €r0 TIOHNMAaHHE U

HpI/lBﬂeKaTb BHMMAaHHC YUYCHUKOB K ICHHOCTHOMY
aCIEKTy M3y4aeMbIX Ha YPOKE SIBJICHUM, IOHATHUH,

HaxonnuThs IIEHHOCTHBIN acTeKT y4eOHOTO 3HAHUS
1 nHPOpMAaNNH, 00ECIICINBATh €r0 MIOHNMAaHKE U

PeanuzoBbeIBaTE BOCIIMTATEILHBIC BO3MOXKHOCTH B
PA3INYIHBIX BHAAX ACATCIbHOCTHU IKOJBbHUKOB Ha
3JICMCHTOB

JEMOHCTPALUsIMHA YYUTENS, NPOCMOTP Y4EOHBIX

DuieKTpoHHbIE (LM (POBbIE)
o0pa3oBaTejibHbIE pecypcChl

Bubnnorexa 1IOK
https://m.edsoo.ru/7f41837¢
Bubnnorexa 1IOK
https://m.edsoo.ru/7f41837¢
bubnroreka ITOK

https://m.edsoo.ru/7f41837¢c

ajemeHTOB /JI. . Menpaeneea. CtpoeHue aroMoB. XuMH4ecKas cBA3b. OKHCIUTEIbHO-

Iepuoanyeckuii 3aK0H H IIpuBnekaTh BHUMaHUE YYCHUKOB
[epuoanyeckas cucrema o0cyxmaemMoit Ha YpOKe nHpOpPMALNH, Eubimiorexa LIOK
3.1 XHMHYECKHX 3JIE€MEHTOB | [ 1 AKTUBH3UPOBAThH MMO3HABATEIBHYIO JCATEIIEHOCTh .
https://m.edsoo.ru/7f41837¢c
Jd. HW. Menpaene-eBa. IIKOJILHUKOB
Crpoenne atoma
XumMuueckas CBSI3b. WNunnmumposath " MOIICPKUBATH
OKHCINTETBHO- HCCIICAOBATEIBCKYIO NIEATCIBHOCTh yJamuxcs B = bubnmoreka 1IOK
3.2 8 1 .
BOCCTAHOBHUTE/IbLHBIE pamMKax — peanu3alliil ~ WHAWBHUIYATbHBIX https://m.edsoo.ru/7f41837¢c
peakuu TPYIIIIOBBIX UCCIIEAOBATEIHCKIX IIPOCKTOB
bubnuoteka HOK
roro mo paseny 15 https://m.edsoo0.ru/7f41837¢c
Pe3zepBHOE BpeMs 3 bubmorexa HOK
p p https://m.edsoo.ru/7f41837c
OBIIEE KOJIMYECTBO 68 5 7
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9 KUIACC

Ne HaumMeHoBaHHe pa3fesioB U TeM
n/n NPOrpaMMbI

KoanuecTBo yacoB

KonTponbHsble

Bcero
padoThI

IIpakTnyeckue
padoTHhI

JeATeIbHOCTD YUYUTEJIS ¢ Y4ETOM
pa6oueii mporpaMMbl BOCIIUTAHUS

DJIEKTPOHHBIE
(mudposrie)
oOpa3oBaTe/ibHbIE

pecypcsl

Pasznen 1. BemiecTBO 1 XUMHYECKHE pe€aKknuu

IloBTOpenue u  yrayoOJeHue
1.1 3HAHHUH OCHOBHBIX pa3/iesioB
Kypca 8 kiacca

OcHoBHbBIE 3aKOHOMEPHOCTH

1.2 N
XMMHYEeCKHX peakuuii

DJIeKTPOJIMTHYECKAS
1.3 JUCCOIUALNS. XumMuuyeckue
PeaKIuu B pacTBOPax

WHnnmupoBaTh yYCHHKOB K OOCYXICHHIO,
BBICKa3bIBAHHIO CBOCTO MHCHUS, BBIPAOOTKE
CBOCTO OTHOIIICHUSI 110 MOBOAY MOJIy4aeMOi
Ha YPOKE COIMAIbHO 3HAYMMOM HH(OpMAIHH
CTpouTh BOCHUTATEIBHYIO AEATCIBHOCTH C
yu€TOM  KyJbTYpPHBIX pa3nuyuii  Jereid,
MOJIOBO3PACTHBIX U WH/IUBUyaTbHBIX
ocobeHHOCTER

HaxoauTh LEHHOCTHBIH acrekT y4eOHOro
3HaHMUS U WH(OpManuK, oOecrevnBaTh ero
MOHMMAaHKE ¥ IEPSIKHUBAHUE YICHUKAMU

[lpuBiekaTb  BHHMaHHE  YYEHHKOB K
oOcyxmaemMold Ha ypoke HH(popMarwm,
AKTHBH3HPOBATH M03HABATEBHYIO
JESATeIbHOCTh IIKOJIbHUKOB

OpraHu30BbIBATH TSt HIKOJIbHUKOB
CHUTyalldl  CaMOOICHKH (KaKk  y4eOHbBIX
JIOCTHXKEHUIH OTMETKaMHU, TaK U MOPAJIbHBIX,
HPABCTBEHHBIX, TPAXKIAHCKHUX MOCTYIIKOB)
OpraHu30BbIBATH WHIUBHYATbHYIO
y4eOHYIO IeATeIhbHOCTh
OpraHu30BbIBATH IPYIIOBBIC
y4eOHOU e TENbHOCTH

(bopmsI

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

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

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

HTroro no pasaeny

Oo0masn XapaKTepHCTHKA
2.1 XHMH4YeCKHX 3j1eMeHTOB VIIA-
rpyninbl. I'ajioreHbl

17

Paznea 2. HemeTa/Ibl M UX COCIUHEHUS

PeanusoBeiBaTh BOCIIUTATEIIbHbBIE
BO3MOKHOCTH B Pa3IMYHbIX BUJAX
JICITENbHOCTH  IIKOJBHUKOB Ha  OCHOBE
BOCIPHSTUSL DJIEMEHTOB JE€HCTBUTEIBHOCTH:
HaOJI0ZIeHNE 3a JIEeMOHCTPALMAMH YYUTEIIs,
MIPOCMOTP y4eOHBIX (pHUIBMOB
IIpusnexars BHUMAaHHE

oOcyxmaeMoll Ha  ypOKe

YUEHHKOB K
nHpOpManuy,

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




n/n

HaumMeHoBaHHe pa3fesioB H TeM
MPOrpaMMblI

KoanuecTBo yacoB

KonTpoabHsble

Bcero
padoThI

IIpakTHyeckue
padoTHhI

JdesATeIbHOCTD YUYUTEJIS ¢ Y4ETOM
pa6oueii mporpaMMbl BOCIIUTAHUS

DJIEKTPOHHBIE
(nudpossie)
o0pa3oBaTe/ibHbIE

pecypcsl

AKTUBU3UPOBATH
JACATCIbHOCTH IKOJIBHUKOB

TMO3HABATCIbHYIO

2.2

2.3

Oo6mast XapaKTepUCTUKA
XHMHYECKHX 3JjeMeHToB VIA-
rpynnel. Cepa u eé coeAnHeHUs

Oomasn XapaKTepUCTHKA
XHMHYECKMX 3JIeMeHTOB VA-
rpynnsl. A3ort, ¢ocdop u ux
coeIMHEHHUsI

Peanm3oBbiBaTh BOCITUTATEIIbHBIC
BO3MOXKHOCTH B Pa3INIHBIX BUZAX
JICSITEIbHOCTH  IIKOJIBHUKOB  Ha  OCHOBE
BOCHIPHSITUS 3JIEMEHTOB JE€HCTBUTEIBHOCTH:
HaOJIOZIGHUE 3a JIEMOHCTpALMSAMH Y4HUTEJIs,
MPOCMOTP Y4eOHBIX (PUIEMOB

IIpusnekars BHUMaHHE
oOcyxmaeMoll Ha  ypoke
aKTHBU3UPOBAThH
JIESITEIILHOCTD IIKOJIHHUKOB

YYEHHUKOB K
nHdopmanuy,
MI03HABATEIBHYIO

PeanmzoBbiBaTh BOCITUTATEIIbHbIC
BO3MOXKHOCTH B Ppas3In4HBIX BU/IaX
JIeITEIbHOCTH ~ IIKOJILHUKOB ~ HAa  OCHOBE
BOCIIPHATHSL DJICMEHTOB JCHCTBUTEILHOCTH:
HaONIOJCHUE 32 JEMOHCTPALMAMH YYHTENIA,
MPOCMOTP y4eOHBIX (PHUIBMOB

[lpuBnekaTb  BHUMAaHHUE
obcyxmaeMoil Ha  ypoke
AKTHBU3UPOBATH
JIeSITeNIbHOCTh IIKOJIbHUKOB

YYEHHKOB K
HHpOpMAIUH,
[I03HABATENIBHYIO

Bubnnoreka IIOK
https://m.edso0.ru/7f41a636

Bubnnoreka IHOK
https://m.edso0.ru/7f41a636

2.4

Oomasn XapaKTepUCTHKA
XHMHYECKHX 3JIeMeHTOB IVA-
Irpynnsl. Yrjiepoa ¥ KpeMHHil 1
HX COeUHCHHA

Hroro no pazaeny

25

Peanu3oBbIBaTH BOCITUTATEIIbHBIC
BO3MOXKHOCTH B Pa3IUYHBIX BU/IaX
JICATENIbHOCTH ~ IIKOJILHUKOB ~ HAa  OCHOBE
BOCIIpUATUA DJJIEMCHTOB I[eﬁCTBHTeHBHOCTI/IZ
HaOMIOZICHUE 3a NEeMOHCTpAIMAMH Y4UTEIIs,
MPOCMOTP y4eOHBIX (PUIBMOB

[IpuBnekars BHUMAaHUE
obcyxmaeMoi Ha  ypoke
AKTUBU3UPOBATH
JIESTENIbHOCTh IIKOJbHUKOB

YYCHUKOB K
nH(pOpMAaIUH,
M03HABATENbHYIO

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

Pasznen

3. MeTajibl M MX COeTUHEHUSI

3.1

OO01me cBOiCTBA METAJIOB

1

[MpuBnexars  BHUMaHHE
o0cyxmaeMol Ha ypOKe

YYEHHKOB K
nHpOpMaLNH,

Bbubnnoreka 1IOK
https://m.edsoo.ru/7f41a636




Ne HaumMeHoBaHHe pa3fesioB H TeM
n/n NPOrpaMMbI

KoanuecTBo yacoB

Bcero

KonTpoabHsble

padoThI padoTHhI

IIpakTHyeckue

JdesATeIbHOCTD YUYUTEJIS ¢ Y4ETOM
pa6oueii mporpaMMbl BOCIIUTAHUS

DJIEKTPOHHBIE
(nudpossie)
o0pa3oBaTe/ibHbIE

pecypcsl

AKTUBU3UPOBATH
JACATCIbHOCTh IIKOJIBHUKOB

TMO3HABATCJIbHYIO

Ba:kHeiiinue MeTaibl M HX
CoeTMHEHN ST

3.2

16

[lpuBiekaTs  BHHMaHHE  YYEHHKOB K
obcyxmaemMold Ha ypoke HH(popMarmm,
AKTHBU3UPOBATH [I03HABATENIbHYIO
JIeSITEJIbHOCTD IIKOJIbHUKOB

Bubnmoreka IHOK
https://m.edso0.ru/7f41a636

HTroro no pazaeny

41 BemecrBa u Marepuajgbl B
' JKU3HHU YeJI0BeKa

20

Paspnen 4. Xumus u okpyxamoias cpeaa

OmnupartbCs Ha )KU3HCHHBIH OIBIT yYaIluXcs,
NPUBOIS JACHCTBEHHBIC NPUMEPHI, 00pasbl,
MeTadopsl U3 ONM3KUX UM KHUT, (UIBMOB,
MyJIBT(HUIBMOB, KOMITBIOTEPHBIX UT'D
Pa3BuBaTh y IIKOJBHHKOB IO3HABATEILHYIO
AKTHBHOCTb, CaMOCTOSTEIBHOCTB,
WHHIHATHBY, TBOPYECKHE CIIOCOOHOCTH
®opMUpoBaTh y UIKOJBHUKOB KYJIBTYPY
3I0pPOBOTO M 0€30MMacHOT0 00pa3a JKU3HU

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

HToro no pazaery

Pe3epBHoe Bpems

OpFaHI/IBOBLIBaTL
MOTHUBUPOBAHHBIX yqamuxcs Hax
HCYCIICBAIOIIIUMHU OJHOKJIAaCCHUKaMH,
Jaroniee ydYeHUuKaM COLMaJIbHO 3HAYNMBIA
OIIBIT COTPYAHUYCCTBA U B3aMMHOM ITOMOIIU

re)cTBO

bubanoreka IHOK
https://m.edso0.ru/7f41a636

OBIIEE KOJIMYECTBO YACOB 11O
IHPOI'PAMME
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