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AHHOTaAUMA K nporpamme

Mporpamma no XMMnKM Ha YpoBHE OCHOBHOIo obLLero o6pa3oBaHMA cocTaB/ieHa Ha OCHoBe TpeboBaHM
K pe3y/sibTaTaM OCBOEHWSA OCHOBHOW 06pa3oBaTe/IbHON Mporpammbl OCHOBHOIO obuiero obpasoBaHus,
npeactasseHHbIx B PFOC 000, a Takke Ha ocHoBe ¢esepasibHOM paboyelt nporpammbl BOCIUTaHWUA U C
YY4ETOM KOHUEeNuMM npenofasaHma yuyebHoro npeamerta «Xumusa» B 06pas3oBaTeibHbIX OpraHM3aUmax
Poccuiickoint ®epepauun. Mporpamma no XMMWUKW Aa€T npeacTaBAeHUe O uensax, obuien crpatermm
0byyeHusa, BOCMUTaHMA U pa3BUTUA obyvalowmxca cpeacTBamu yyebHOro npegmeta, ycTaHaBAMBaeT
0b6s3aTeNlbHOE NpegMeTHOE coAeprkaHue, npeaycMaTpuBaeT pacnpegesieHuMe ero no Kjaaccam wu
CTPYKTYpUpPOBaHWE MO pasgenam M Temam Mnporpammbl MO XMMUMK, onpenenseT KOJMYecTBEeHHble U
KayecTBEHHbIE XapaKTePUCTUKM COAEPKAHUA, PEKOMEHAYEMYIO NOC/e0BaTeIbHOCTb U3YYEHNUA XMMUM
C YYETOM MEXKNPEAMETHbIX U BHYTPUMNPEAMETHbIX CBA3EM, JIOTMKM y4ebHOro npouecca, BO3PACTHbIX
ocobeHHocTel obyyarolwmxca, onpeaensetT BO3IMOXHOCTM NpeamMmeTa Aaa peannsaunmn TpebosaHuMin K
pesy/sbTaTaM OCBOEHMA OCHOBHOM o6pa3oBaTesbHOM NPOrpammbl Ha YPOBHE OCHOBHOMO 06LLEro
obpasoBaHKUA, a TakKe TpeboBaHWI K pesysbTaTam 0OyYeHMA XMMWW HA YPOBHE UeNen M3yyeHus
npegmeTa M OCHOBHbIX BWAOB y4ebHO-NO3HaBaTe/IbHOW AeATe/NbHOCTU 06yYatoLLerocs no OCBOEHUIO
y4yebHoro copep:kaHua. 3HaHWE XUMWUWU CAYKUT OCHOBOM Ana GOPMUPOBAHUSA MUPOBO33PEHMUA
obyuvatowierocs, ero npeacTaB/eHU O MaTepuManbHOM EeAMHCTBE MMUpPa, BaXKHYK PoOJb MUrpatoT
dbopmupyemble Xumuel npencTaBieHMa O B3aMMONpPEeBPaLLEHNAX 3HepPruM 1 06 3BOMOLUM BELLECTB B
npupoae, o NyTax peweHusa rnobanbHbix Npobaem yCcTOMYMBOro pasBUTUA Yesl0BeYEeCTBa — CbiPbeBOMW,
3HepreTMYecKom, NULLEBON M 3KONOTMYECKoW GesonacHocTM, nNpobnem 34paBooxpaHeHuA. U3yyeHne
XMMUK: cnocobCcTBYET peanmnsaumm BO3MOMKHOCTEN ANA CamMopasBUTUA U GOPMUPOBAHUSA KyabTypbl
JIMYHOCTU, e€ obLel M GYHKLMOHANbHON FPaMOTHOCTU; BHOCUT BKAaA B GOPMUPOBAHME MbILLIEHUA U
TBOPYECKUX CNocobHoCTelr 0by4atoWmxca, HaBbIKOB MX CAMOCTOATE/IbHON y4yebHOW AOeATeNbHOCTH,
3KCNepuMeHTasIbHbIX U UCCef0BaTeNbCKUX YMEHUN, HEOOXOAMMbIX KaK B MOBCEAHEBHOM KU3HU, TaK U
B NpodeccnMoHanbHOM AeATeNbHOCTU; 3HAKOMUT CcO cneundUKoM HayyHOro MbllNEHUS, 3aKnagblBaeT
OCHOBbI LLE/IOCTHOrO B3rns4a Ha eguMHCTBO MPUPOAbl M YesioBeKa, ABNSETCA OTBETCTBEHHbIM 3Tanom B
GOpMMpPOBAHUN ECTECTBEHHO-HAYYHOM FPaMOTHOCTM 0byuvatowmxca; cnocobcTeyeT GopMUPOBaAHUIO
LLeHHOCTHOrO OTHOLLIEHMA K €CTeCTBEHHO-- HayYHbIM 3HAHWAM, K NPUPOAE, K YE/NIOBEKY, BHOCUT CBOWM
BK/Mag B 3Konormyeckoe obpasoBaHWe obydyatowmxca. [aHHble HanpasB/ieHWs B 0OYy4YeHUU XMMUK
obecneumBatotca cneumMdUKoN coaeprkaHma yyebHOro npeameTa, KOTOPbIM ABAAETCA Neaarormyecku
a[anTMPOBaHHbIM OTpaXkeHnem 6a30BOM HAayKM XMMUK Ha onpegenéHHom 3Tane eé passutms. Kypc
XMMUN Ha YypOBHE OCHOBHOro obuiero obpasoBaHWA OPUEHTUPOBAH Ha OCBOEHMEe oby4vatowmmucs
CUCTEMbI NepBOHaYasIbHbIX MNOHATUA XMMWU, OCHOB HEOPraHUYECKOM XMMWUN U HEKOTOPbIX OTAENbHbIX
3HAYMMbIX TMOHATUI OpraHuyeckod xumumn. CTPYKTypa CoAepXKaHUs nporpaMmmbl MO XMMUU
cbopmupoBaHa Ha OCHOBE CUCTEMHOro noaxoda K eé uayyeHuto. CoaepraHue cKnagbiBaeTcA M3
CUCTEMBbI NMOHATUN O XMMUYECKOM 3/IEMEHTE U BELLECTBE U CUCTEMbI MOHATUIA O XMMUYECKON peakLuu.
O6e 3TM cMCTEMbI CTPYKTYPHO OpraHM30BaHbl MO NPUHLMNY NOC/eA0BaTeIbHOrO PasBUTUA 3HaAHMI Ha
OCHOBE TEOPETUYECKUX NPEACTaB/NEHMI Pa3HOrO YPOBHA: — aTOMHO-MOJIEKY/IAPHOIO YYEHMA KaK OCHOBbI
BCEro ecrtectBosHaHua; — Mepunoguyeckoro 3akoHa [. . MeHaeneeBa Kak OCHOBHOMO 3aKOHa XUMUK; —
YYEHUS O CTPOEHUM aToOmMa WM XMMUYECKOW CBA3M; — MpPeAcTaBAeHU 06 3NeKTPOoIUTUYECKON
AuccoumMaummM  BELWECTB B  pacTBopax. TeopeTMyeckMe 3HaHMA PacCMaTpuMBalOTCA Ha OCHOBEe
3MMNUPUYECKMN NONYUYEHHbIX N OCMbIC/IEHHbIX GaKTOB, Pa3BMBAKOTCA NOC/NeA0BaTe/IbHO OT OAHOI0 YPOBHS
K ApYyromy, BbINOAHAA GYHKUUN O6BACHEHUS U NPOrHO3MPOBAHWUA CBOMCTB, CTPOEHMUS U BO3MOMKHOCTEN
NPaKTUYECKOTO MPUMEHEHUA U MOJIyYeHMA M3ydaembix BellecTB. OCcBOeHME Nporpammbl MO XUMUK
cnocobcTeyeT GopMmMPOBaHUMIO NpeacTaBleHMA O XMMUYECKOM COCTaBAAIOLLIEN HAYYHON KapTUHbI MMpa B
JIOTUKe e€ CUCTeMHOM NpMpoapl, LEHHOCTHOIO OTHOLLEHUA K HAYYHOMY 3HAHUIO MU MEeTOAaM NO3HaHUA B



Hayke. M3yyeHMe XMMUM MPOUCXOLMUT C NPUBAEYEHMEM 3HAHWA M3 paHee M3y4YeHHbIX Y4ebHbIX
npegmeTtoB: «OKpyXatowmn mup», «buonorma. 5—7 Knaccol» n «®Pusmka. 7 knace». Mpu M3yyeHum
XMMUN NpoUCXoaut GopMUpPOBaHME 3HAHUI OCHOB XMMMYECKOM HayKM Kak 06/1acTM coBpeMeHHOro
€CTeCTBO3HaHUSA, MPaKTUYECKOW AeATeNbHOCTM 4YesloBeKa M KakK OAHOro U3 KOMMOHEHTOB MWMPOBOW
KyAbTypbl. 3agaya y4ebHOro npeameTta COCTOMT B GOPMUPOBAHUM CUCTEMbI XMMWYECKUX 3HAHUIN —
BaXKHEMNWmMX ¢GaKTOB, MOHATUIA, 33aKOHOB W TEOPETUYECKUX MONOKEHWUNA, [OCTYMHbIX 00606LeHUR
MMPOBO33PEHYECKOro XapaKTepa, A3blKa HayKW, B MPUOBLLEHMM K Hay4yHbIM METOAaM MO3HaHMA Npu
N3YYEeHUWN BELLECTB U XMMMUYECKUX Peakuunii, B GOPMUPOBAHUM U PA3BUTUMU MO3HABATENbHbIX YMEHWUIA U
MX NPUMEHEHUN B y4ebHO-Mo3HaBaTe/IbHOM U y4ebHO-UCCNen0BaTeIbCKOM AeATE/IbHOCTU, OCBOEHUU
npasuna 6e3onacHoro obpalleHnsa c BelecTBaMM B NOBCEAHEBHON KWU3HW. [pU M3y4yeHUU XMMKUKU Ha
YPOBHE OCHOBHOrO 00LLero 06pa3oBaHWMs Ba)XHOE 3HaYeHMe npuobpenn Takme LeAn, Kak: —
bopmMmnpoBaHME MHTENNEKTYaIbHO PAa3BUTOM IMYHOCTM, FOTOBOM K Cam0o06pa30oBaHNIO, COTPYAHUYECTBY,
CaMOCTOATENIbHOMY MPUHATUIO pPeLleHUn, cnocobHOM aganTMpPOBaTbCA K ObICTPO MeHsoWwMMen
YCNOBUAM XW3HW; — HaMNpaBNeHHOCTb 0Oy4yeHMs Ha cucTemaTuyeckoe npuoblieHne oby4varomxca K
CaMOCTOATE/IbHOM MO3HaBaTe/IbHOW [AeATe/NIbHOCTU, Hay4yHbIM METoAaM MOo3HaHUA, GOPMUPYIOLLNM
MOTMBALMIO W pasBuTMe cnocobHocTelh K xumun; — obecneyeHne yCa0BUIN, CNOCOBCTBYHOLLMX
npuobpeTteHunto obyyatowmmmnca onbiTa PasHOOOpPasHOM AeATeNbHOCTU, NO3HAHMA U CaMOMO3HAHMS,
K/IOYEBbIX HAaBbIKOB (KNHOYEBLIX KOMMETEHLMIA), UMEIOLLMX YHMBEPCA/IbHOE 3HAYEHME AA PA3INYHbBIX
BUOOB aeaTtenbHocTn; — <¢opmupoBaHne obwen GYHKUMOHANbHOM U eCcTeCTBEHHO-HAY4YHOM
rPaMoOTHOCTM, B TOM YMC/Ie YMEHWUI OBBACHATb M OLLEHMBATb ABJIEHMUA OKPYKAIOLWErO MMUPA, UCMOb3yA
3HAHMA W ONbIT, NOAYYEHHbIE MNPU W3YYEHUU XUMUMK, MPUMEHATb UX MNPU pelleHMuM npobaem B
NoBCeAHEBHOW XU3HWU U TPYAOBON AeATENbHOCTU; — GOpMUpPOBAHME Y 0OYYAOLMXCA T'YMAHUCTUYECKUX
OTHOWEHUN, MOHUMAHUA  LEHHOCTU  XMMMUYECKMX 3HaHWN  gnsa  BblIPpabOTKM  3KOIOTMYECKM
uenecoobpasHoro noseaeHus B ObITY U TPYA0BOM AEATENBHOCTU B LENAX COXPAaHEHWUA CBOErO 340P0BbA
M OKpy)Kalowen npupogHoOW cpeapl; — pPasBUTUME MOTMBAUMKM K ob6ydyeHWto, crnocobHocTeir K
CaMOKOHTPO/It0 U CAaMOBOCMMUTAaHUIO Ha OCHOBE YCBOEHMA 0bLLeYenoBevecknx LEHHOCTEN, TOTOBHOCTU K
OCO3HAaHHOMY BbIOOPY MPOGMAA M HAaNPaBAEHHOCTU panbHelwero obyyeHua. Obuiee YUCNO 4Yacos,
OTBEAEHHbIX 1A U3YYEHUA XMMUN HA YPOBHE OCHOBHOIO 0buero obpasoBaHusa, coctasnneT 136 yacos:
B 8 Knacce — 68 yacos (2 Yaca B Heaento), B 9 Knacce — 68 yacos (2 Yaca B Hegento).

IHOACHHUTEJIBHAA 3AIIMCKA

[Iporpamma 1O XMMHH Ha YypPOBHE OCHOBHOTO 00Imero o0pa3oBaHUs
COCTaBlicHa Ha OCHOBE TpeOOBaHMU K pe3yibTaTaM OCBOCHHS OCHOBHOM
o0pa3oBaTeIbHON MPOrPaMMbl OCHOBHOTO OOIIEro 00pa3oBaHus, IPEICTABICHHBIX
B ®I'OC OO0, a Takxke Ha OCHOBE (QeaepanbHOl paboyeil mporpaMmbl
BOCITUTAHUS U C yUYETOM KOHIEIIUHU MIPENOIaBaHUs yUeOHOTO MpeaMeTa « XUMHSI»
B 00pa3oBaTeNbHBIX OpraHu3anusax Poccuiickoit @enepaiuu.

[Iporpamma mo xuMuM naéT TPEACTABICHUE O IMENAX, OOImEeH cTpaTeruw
oOydeHMs, BOCTIHTAHHUS ¥ Pa3BUTUS OOYYAIONIUXCS CpPEICTBAMHU y4eOHOTO
peaMeTa, YCTaHABIMBAET  00s3aTeIbHOE MPEeIMETHOE coJiepKaHue,
MpeayCMaTPUBAET pACIpEACIICHHe €ero Mo KiaccaM M CTPYKTYPHUPOBAaHHE TIO
paszzmenaM W TeMaM TPOTPpaMMbl 1O XHWMHH, OMPENESTSIET KOJUYECTBECHHBIC U
KaueCTBECHHBIE XapaKTePUCTUKH coJiepKaHus, PEKOMEHTYEMYTO



MOCJICIOBATEIPHOCTh ~ M3YYCHUS XHMHH C y4E€TOM  MEXKIPEAMETHBIX |
BHYTPHUIIPEIMETHBIX  CBSI3€H, JIOTHKA  yd4eOHOro  TMpolecca, BO3PaCTHBIX
OCOOCHHOCTEM OOydarouuxcsi, ONpeaeNsieT BO3MOXHOCTHM TMpeaMera s
peanuzainuu TpeOOBaHMM K pe3yjbTaTaM OCBOEHUSI OCHOBHOM 00pa3oBaTEbHOMU
MIPOrpaMMbl Ha YPOBHE OCHOBHOT'O OOIIETro 0Opa3oBaHMs, a TAKKe TpeOOBaHUU K
pe3ynbrataM oOy4YCeHHS XMMHUHU Ha YPOBHE IEJICH U3YUCHHS MPEAMETa U OCHOBHBIX
BUJIOB y4eOHO-TIO3HABATENFHOW JEATEILHOCTH OOYYaroIIerocs MO OCBOCHHIO
y4eOHOro cojiepKaHusl.

3HaHWE XWMHH CIY’)KHT OCHOBOH JUIsi (OpPMHPOBAHUS MHPOBO33PCHUS
00yJaromerocsi, ero MpeACTaBICHUI O MaTEepUaTbHOM €IUHCTBE MHpPA, BAKHYIO
poJib MrparoT (GOopMUPYEMble XUMHUEH TMPEICTABICHUS O B3aUMOIPEBPAIICHUIX
DHEPTrUM M 00 DBOJIOIUHU BEIICCTB B MPUPOJE, O MYTAX PEHICHHS TI100aTbHBIX
npo0JieM yCTOWYUBOTO PAa3BUTHS YEJIOBEYCCTBA — CHIPHEBOM, IHEPreTUUYECKOM,
MUIIEBOH M SKOJIOTHYECKOH 0€30MacHOCTH, IPOOIIeM 3IpaBOOXPAHCHUSI.

N3yueHnue Xumuu:

CIIOCOOCTBYET  peanu3aliil  BO3MOXKHOCTEH I CaMOpa3BUTHA |
dbopMHUpOBaHUS KYIbTYPhI IUYHOCTH, €€ 001Iel U (PYHKIIMOHATBHOW IPAMOTHOCTH;

BHOCHUT BKJaJ B ()OPMHUPOBAHHME MBIILICHUS W TBOPYCCKHUX CIIOCOOHOCTEH
oOydJaromuxcs, HABBIKOB HX CaMOCTOSITEJIbHOW  Y4eOHOW  JIeSITEeNbHOCTH,
HKCIIEPUMEHTATBHBIX M HCCIEAOBATENbCKUX YMEHUH, HEOOXOAMMBIX KaK B
MOBCEIHEBHOM JKMU3HH, TaK U B MPO(HeCCUOHATBHON NesATeIbHOCTH;

3HAKOMHUT €O CHEIU(PUKONW HAYYHOTO MBIIUICHUS, 3aKJIaJIbIBAET OCHOBBI
IIEJIOCTHOTO B3TJIsi[la HA €UMHCTBO MPUPOJIBI U YEJIOBEKA, SIBJISIETCS] OTBETCTBEHHBIM
ATaroM B (JOPMUPOBAHUU €CTECTBEHHO--HAYYHOU IPAMOTHOCTH 00 YyUYarOIINXCS;

CIocOOCTBYEeT (POPMUPOBAHUIO IEHHOCTHOTO OTHOIIEHHUS K €CTECTBEHHO-
-HAYYHBIM 3HAHUAM, K IPUPOJE, K YEIOBEKY, BHOCUT CBOM BKJIAJ B DKOJIOTUYECKOE
oOpa3zoBaHuEe 00YUYaAIOIINXCS.

JlanHble HampaBieHUST B OOYyUYEHHU XUMUU OOECTICUMBAIOTCS CIENU(UKOM
colepkaHusl  yd4eOHOTO  TpeaMeTa, KOTOpBIM  SBIAETCA  IEAarormuecKH
aJanTHPOBAHHBIM OTpaKeHHEM 0a30BOM HAYKH XMMHH Ha ONPENEIEHHOM JTare eé
pa3BHUTHSI.

Kypc xumum Ha ypoBHE OCHOBHOTO 0OIIero o0pa3oBaHusi OPUECHTUPOBAH HA
OCBOCHHE OOYYAIONIMMUCS CHUCTEMBI IMEPBOHAYAIBHBIX TOHITHH XUMHUHU, OCHOB
HEOPTaHWYECKOM XMMHH W HEKOTOPBIX OTIEIBHBIX 3HAYUMBIX TOHSTHM
OPraHUYECKON XUMHHU.

CtpykTypa coaepKaHusi MPOTrpaMMbl IO XUMHUU c(hopMuUpoBaHa Ha OCHOBE
CUCTEMHOro moaxona K e€ m3ydeHuto. CopeprkaHuE CKIIQIbIBACTCS W3 CHCTEMBI
MOHATHI O XUMUYECKOM DJIEMEHTE U BEIIECTBE W CUCTEMBI MIOHATHIA O XUMHYECKOM
peaknuu. OO0e O3TH CHCTEMBI CTPYKTYpPHO OpPTaHW30BAaHBI 10 MPUHITUITY



MOCJIEIOBATENILHOTO Pa3BUTHS 3HAHWW HA OCHOBE TEOPETUUYECKUX IMPEICTABICHUN
Pa3HOTO YPOBHSI:

— aTOMHO--MOJICKYJISIPHOTO YYE€HUSI KAK OCHOBBI BCETO €CTECTBO3HAHMUS;

— Ilepuonnueckoro 3akoHa /l. 1. MeHneneeBa kak OCHOBHOTO 3aKOHA XUMUHU;

— YYE€HUS O CTPOCHUU aTOMa U XUMUYECKOM CBSI3H;

— TpeACTaBICHUNM 00 DJIEKTPOJUTHUECKON JUCCOIMALUM BEIIECTB B
pacTBopax.

TeopeTnueckne 3HAHUS PACCMATPUBAIOTCS HA OCHOBE OAMIIMPUUYECKHU
MOJIYYEHHBIX U OCMBICIICHHBIX (PAKTOB, pa3BUBAIOTCS TOCJICIOBATEIIBHO OT OJHOTO
YPOBHS K JIPyroMy, BBHITIOJNHSISL (PYHKIIMM OOBSICHEHHS W TPOTHO3UPOBAHUS
CBOWCTB, CTPOCHHSI U BO3MOXKHOCTEH MPAKTUUECKOIO0 MPUMEHEHUS U TOJIYyYCHUS
M3Y4aeMbIX BEIIECTB.

OcBoeHHME TPOrpaMMbl 1O XHUMHUH  CIIOCOOCTBYET  (POPMHPOBAHUIO
MPEJCTABICHUS O XUMUUYECKON COCTaBIISIONIEH HAYYHOW KApPTUHBI MUPA B JIOTUKE
€€ CHCTEMHOW MpHUPOABI, IEHHOCTHOTO OTHOILIECHUS K HAYyYHOMY 3HAHUIO U
METOJIaM TO3HaHUs B Hayke. M3ydeHue XUMHUM MPOUCXOIUT C MNPUBICUCHUEM
3HAHUW U3 paHee M3YYEHHBIX YYEOHBIX TpeaMeToB: «OKpyX alomui MHUpY,
«buomorus. 5-7 kmaccel» u «Pusuka. 7 Kiaccy.

[Ipy wu3yyeHHH XUMHUHU TPOUCXOAUT (POpPMHpPOBAHHWE 3HAHUA OCHOB
XUMUYECKOW HAayKH KaK 00JaCTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTHYECKOMN
NEATEIBHOCTA YEJIOBEKa M KaK OJHOTO W3 KOMIIOHEHTOB MHMPOBOUN KYJIBTYPHI.
3amadya yuyeOHOro mpeaMeTa COCTOMT B (POPMHPOBAHMH CHCTEMBI XUMHUUYECKHX
3HAHUN — BaXKHEUITUX (PaKTOB, MOHATHUN, 3aKOHOB U TEOPETHUYECCKUX IMOJIOKEHUH,
JOCTYIMHBIX OOOOIIEHUH MHPOBO33PEHUYECKOTO0 XapaKTepa, s3blKka HayKH, B
npuoOIIEHNH K HAyYHBIM METOJaM T[O3HAHUS TPH M3YYCHUW BEIIECTB U
XUMUYECKUX PEaKIi, B (GOPMUPOBAHUU M PA3BUTUM TO3HABATEIHLHBIX YMCHHHN U
UX TPUMEHEHWH B YYCOHO-IIO3HABATEIBHOM M Y4eOHO-HCCIIEIOBATEIIBLCKON
NEATeIbHOCTH, OCBOCHHHW TIpaBWi Oe30macHOTo oOpalieHHs ¢ BEIIeCTBAaMHU B
MMOBCEIHEBHOM KU3HU.

[Ipy M3ydyeHMM XUMHUHM Ha YPOBHE OCHOBHOTI'O OOIIETro 0Opa30BaHMs BaXKHOE
3HAYCHHUE TPUOOPEIN TaKKe IIENH, KaK:

— (QopMHpoBaHWE HWHTEIUICKTYaJbHO pAa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa3oBaHUIO, COTPYAHUUYECTBY, CAMOCTOSITEILHOMY MPUHSATUIO PEIICHUH,
CIIOCOOHOM aIanTUPOBATHCS K OBICTPO MEHSIIOIIUMCS YCIOBUAM JKU3HU;

— HampaBJICHHOCTh OOy4YeHHMS Ha CHUCTEMaTHYeCKOe MPHOOIICHUE
0o0ydJaromuxcs K CaMOCTOSITEIBHOM TI03HABATCIIBHOW IEATCIbHOCTH, HAyYHBIM
METOJIaM TO3HaHMs, (POPMHUPYIONIUM MOTHUBAIIUIO M PA3BUTHE CIIOCOOHOCTEH K
XUMUH;



— o0ecrieueHne YCI0BUM, CIOCOOCTBYIONIUX MPUOOPETECHUIO 00yUaAOITUMUCS
OMbITa PA3HOOOPA3HOU JEATENIBHOCTH, TMO3HAHUS U CAMOIIO3HAHUS, KIFOYEBBIX
HaBBIKOB (KJIFOUEBBIX KOMIIETCHIINI), UMEIOIINX YHHUBEPCAIbHOE 3HAUYCHHUE IS
Pa3IUYHBIX BUJOB JAEATEIbHOCTH;

— (dopmupoBanue o00mel (YHKIMOHAIBHOM W €CTECTBEHHO-HAyYHOU
IPAaMOTHOCTH, B TOM 4YHUCJIE YMEHUHU OOBICHATH U OICHUBATH SIBIICHUS
OKPY’KaIOIIEro MHUpa, MCIHOJIb3ys 3HAHUS WU OIBIT, MOJYYEHHBIE MPU H3yUYECHUHU
XUMUHU, TPUMEHATh WX TPU pPEIICHUU MpoOJieM B TMOBCEIHEBHOW KU3HU U
TPYAOBOM JAEATEIBHOCTH;

— (opMupoBanue y O0OydYarOIIUXCS T'yMaHUCTUYECKUX OTHOIICHHH,
MOHUMAHUSI 1IEHHOCTU XHMHUYECKUX 3HAHMU 11 BBIPAOOTKH DKOJIOTHYECKU
1eJIeCO00pa3HOro TMOBEACHUS B OBITY M TPYAOBOM JESITEIBHOCTH B IEIAX
COXpaHEHHMs CBOETO 37J0POBbsl M OKPY>KAIOIIEH MTPUPOTHON CPEIbI;

—pa3BUTHE MOTHUBAIIMU K OOYYEHHIO, CIOCOOHOCTEH K CaMOKOHTPOJII H
CaMOBOCIIUTAaHUIO HAa OCHOBE YCBOCHHUS OOIIEUETIOBEYECKUX IICHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY Mpo(duIs U HANPaBICHHOCTH JaJbHEUIIEro
oOy4eHUsI.

OO6rmiee YMCIO 4YacoB, OTBEASHHBIX JUIS M3YYCHHUS XUMUHU HAa YPOBHE
OCHOBHOTO 00111eT0 00pa3oBaHus, cocTaBiseT 136 yacoB: B 8 kinacce — 68 gacoB (2
gaca B HeJlelo), B 9 kitacce — 68 yacoB (2 yaca B HEJICIIO).






IINTAHUPYEMBIE PE3YJbTATHBI OCBOEHHMA ITPOI'PAMMBI 110
XUMHUHN HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JINYHOCTHBLIE PE3YJIbTATBI

JIMYHOCTHBIE pe3yJabTaThl OCBOCHMSI IPOrPaMMbl OCHOBHOTO  OOILETO
o0Opa3oBaHus JOCTUTAIOTCA B XOJ€ OOy4YeHHMs] XUMUU B €JIMHCTBE y4eOHOH H
BOCIIUTATEJIBHON JE€ATEIBHOCTH B COOTBETCTBUM C TPAJULIMOHHBIMU POCCUMCKUMU
COITMOKYJIbTYPHBIMU M JTYXOBHO-HPaBCTBEHHBIMU IIEHHOCTSIMU, TPUHSITHIMU B
oOlIecTBe TMpaBUJaMHU U HOpPMaMHU TMOBEJIEHUS M CIHOCOOCTBYIOT MpoleccaM
CaMOTMO3HaHUs, CAMOPA3BUTHS U COLIMATU3AIMH 00yYalOLIHXCSl.

JIM4HOCTHBIE ~ pe3yJabTaThl  OTPaXalOT  TOTOBHOCTh  OOydYarouIuxcs
PYKOBOJICTBOBATbCSI CUCTEMOM TMO3UTHUBHBIX LEHHOCTHBIX OPHUEHTAIUHA U
paclIMpEHUE ONbITA IESITEIBHOCTH Ha €€ OCHOBE, B TOM YHUCJIE B YaCTH:

1)maTpMoTH4eCKOro BOCIMTAHUSA

LEHHOCTHOT'O OTHOIIEHUSI K OTEYECTBEHHOMY KYJIBTYPHOMY, UCTOPUYECKOMY
U HAy4yHOMY HaCJEIWI0, TOHUMAHUS 3HAYEHUS XUMHUYECKOW HAyKUM B IKU3HU
COBPEMEHHOI'0 OOIIECTBA, CIIOCOOHOCTU BJAAETh JAOCTOBEpPHOW MHpOpMaIMell o
NEPEIOBbIX JOCTUXKEHUSAX W OTKPBITHUSX MHPOBOM M OTEYECTBEHHOW XHMMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUIX 00 YCTPOWCTBE MHpa U 0OIIECTBa;

2)rpaskaIaHCKOro BOCIIUTAHUSA

NPEACTABICHUS O COLMAIbHBIX HOpPMax H NpaBUIaX MEKINYHOCTHBIX
OTHOIICHUH B KOJUIEKTUBE, KOMMYHHKATUBHON KOMIIETEHTHOCTH B OOIIIECTBEHHO
MOJIE3HOM,  y4eOHO-UCCIIEeIOBATENbCKOM, TBOPYECKOM W JIPYrUX  BUJAX
JESTENBHOCTH, TOTOBHOCTH K pPa3HOOOpPa3HOW COBMECTHOHM MAESITENIbHOCTH TIpH
BBIMIOJTHEHUU YYEOHBIX, [I03HABATEIbHBIX 3374, BBIMOJIHECHUH XUMHYECKUX
HKCIIEPUMEHTOB, CO3/JaHUU YYEOHBIX MPOEKTOB, CTPEMIICHHSI K B3aUMOIIOHUMAHUIO
M B3aUMOIIOMOIIM B TpoOIecce ITOW Y4YeOHOUM JesATENbHOCTH, TOTOBHOCTH
OLICHUBAaTh CBOE TOBEACHUE M IOCTYNKA CBOMX TOBapUUIEH C MO3ULIHNH
HPABCTBEHHBIX U IPABOBBIX HOPM C YUETOM OCO3HAHUS MOCJIEACTBUM MTOCTYIIKOB;

3)IIeHHOCTH HAYYHOT O MO3HAHUS:

MHUPOBO33PEHYECKHE IPEACTABICHNS O BEIECTBE M XMMHYECKOW peakluu,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO DPa3BUTHS HAyKH U COCTABIISIOLIHE
OCHOBY JUJII TIOHUMAHUSI CYIIHOCTH HAYYHOW KapTUHBI MHUpA, MPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS MPUPOAbI, B3aUMOCBS3SIX YEIOBEKA C
MNPUPOJTHOMN CPEION, O POJIM XMMHU B TO3HAHUU 3TUX 3aKOHOMEPHOCTEM;

M03HABATEIbHbIE MOTHBBI, HAIIPABJICHHbIC HA MOJYYEHUE HOBBIX 3HAHUU MO
XAUMHH, HEOOXOIUMBIE Il OOBSICHEHHS HaOII0IaeMbBIX IMPOIECCOB W SIBICHUM,
MMO3HABATEIbHOM, MHPOPMAIMOHHON M YUTATEIbCKOW KYJIbTYpbl, B TOM YHCIE
HaBBIKOB CaMOCTOSITEILHOM pabOThl C y4yeOHbIMHU TEKCTaMHu, CIpPaBOYHOMN



JTUTEpaTypor, JOCTYIMHBIMA TEXHUYECKUMHU CpPEACTBAMHU HH(POPMAIIMOHHBIX
TEXHOJIOTHM;

UHTEpeC K OOYYEHHIO M TO3HAHUIO, JH00O03HATENBHOCTh, TOTOBHOCTH U
CIOCOOHOCTh K caMOOOpa3OBaHUIO, TMPOCKTHOM U HUCCIEIOBATEIBCKOM
NEATeNIbHOCTH, K OCO3HAHHOMY BBIOOpPY HAINpPaBJICHHOCTH W YPOBHsS OOydYeHUS B
JIaTbHEUIIIEM;

4)¢opMupoOBaHKS KYJIbTYPHI 310POBbS

OCO3HAHUE IIEHHOCTH KWU3HH, OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY
3I0POBBIO, YCTAHOBKM Ha 3JI0POBBIM 00pa3 >KU3HU, OCO3HAHHUE TMOCJEACTBUU U
HETPUSATHE BPEIHBIX MPUBBIYEK (YIIOTPEOJICHUS aJIKOTOJIsl, HAPKOTUKOB, KYPEHHS),
HEOOXOAUMOCTH COOJIFOJICHUST TIpaBWJI 0€30MacHOCTH TMpU  OOpaAIICHUH C
XUMUYECKUMU BEIIECTBAMU B OBITY U peaJIbHOM KU3HU;

5)TpyaoBOro BOCIMTAHMS:

WHTEpEC K MPAKTHYECKOMY M3yUCHHIO Mpodeccuil u Tpyaa pa3indyHOro poja,
yBOXEHUE K TPYAYy M pe3yibTaTaM TPYJAOBOM AEATEILHOCTH, B TOM YHCJIE Ha
OCHOBE TIPUMEHEHMS TNPEJAMETHBIX 3HAHUM 10 XUMHHU, OCO3HAHHBIA BBIOOD
WHJMBUIYaJIbHON TPACKTOPUH MPOJOJDKEHUS 00pa30BaHUs ¢ yYETOM JIMYHOCTHBIX
WHTEPECOB M CIIOCOOHOCTH K XMMUHU, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEM,
yCTIEIIHON MPOodeCcCHOHAIBHON NESITETbHOCTH U Pa3BUTHSI HEOOXOUMBIX YMEHHH,
TOTOBHOCTH aIalITUPOBATHLCS B MPOPECCUOHAIBHOM CPEeJIE;

6)3K0J10rH4eCKOro BOCIIUTAHMS:

HKOJIOTHYECKH II€JeCO00pa3HOe OTHOIIEHHWE K MPUPOJIEe KAaK HCTOUYHUKY
KU3HU Ha 3emiie, OCHOBE €€ CyIIECTBOBAHUS, IOHMMAHUE LIEHHOCTH 3JI0POBOTO U
Oe3omacHoro oOpasza JKM3HHM, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
buznueckoMy U TICUXMYECKOMY 3J0POBBIO, OCO3HAHHME IIEHHOCTH COOJIOJCHMUS
npaBMI 0€30MaCHOTO MOBEACHUS TP padoTe C BEIIECTBAMHU, a TAKXKE B CUTYAIUsX,
YIPOXKAIOLIKX 3I0POBBIO U )KU3HHU JIIOCH;

CIIOCOOHOCTH TIPUMEHATHh 3HAHUS, IMOJIydaeMble MPU U3YYCHUH XUMUU, IS
peLIeHUs 3a/1a4, CBSI3aHHBIX C OKPYKAIOLIEH MPUPOJHOM CPENOM, I MMOBBILICHUS
YPOBHS  JKOJOTUYECKOW KYJNbTYpPhl, OCO3HaHHUS TJOOATBHOTO  XapakTepa
AKOJIOTUYECKUX MPOOJEM M MyTEed UX PELICHHs] MOCPEICTBOM METOJ0B XHMUH,
AKOJIOTUYECKOTO MBIIIJIEHUS, YMEHUSI PYKOBOJICTBOBAThCA UM B MO3HABATEIbHOM,
KOMMYHHUKAaTUBHOW U COLIMAJIbHON IIPAKTHKE.

METAIIPEAMETHBIE PE3YJIbTATBI

B cocraBe MeTanmpeaMETHBIX pe3yJbTaTOB BBIACISIOT 3HAYUMBbIE IS
dbopMupoBaHUST MHPOBO33pEHHUs OOIICHAYYHBIE TIOHATHA (3aKOH, TEOpHS,
MPUHIIKII, TUIIOTE3a, (aKT, CUCTEMA, MPOLECC, SKCIEPUMEHT U IPYTOE.), KOTOpPbIE
UCIIOJIB3YIOTCS. B €CTECTBEHHO-HAYUYHBIX YUYEOHBIX MpeIMeTax M MO3BOJIAIOT Ha
OCHOBE 3HAHWHU U3 3TUX MPEAMETOB (POPMHUPOBATH MPEICTABICHUE O IEIOCTHOM



Hay4YHOW KapTUHE MUpa, U YHUBEPCAIbHbIC YU4eOHBIC eUCTBUA (ITO3HABATEIbHEIE,
KOMMYHUKATHBHBIE, DPETYJIATUBHBIE), KOTOpbIE 0OECHEeunBalOT (POPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEIBHOMY IUIAHMPOBAHUIO M OCYLIECTBICHUIO Y4eOHOM
JEeSATENbHOCTH.

Ilo3naBaTe/ibHbIE YHHBEpPCAJIbHbIE YUeOHbIEe JeHCTBHS

ba3zoBble JiornyecKkue 1ecTBUA:

YMEHHUS UCIOIb30BaTh MPUEMBI JIOTUYECKOTO MBIIUICHUS TPU OCBOCHUU
3HAaHUMW: PacKPBIBaTh CMBICI XUMHUYECKUX MOHITHN (BBIACTSATH UX XapaKTEepHBIE
NPU3HAKH, YCTAHABIWBATH B3aUMOCBS3b C JIPYTUMH TOHSATHSIMHU), HCIOJIH30BAThH
MOHSTHUS JJ1s1 O0OBSICHEHHS OTJEIbHBIX (DaKTOB U SBJICHUHN, BRIOUPATh OCHOBAHUS U
KpUTEpUU ISl KiIacCU(PUKAMK XUMHUUYECKUX BEIIECTB U XMUMHUYECKHX PEaKIIHi,
yCTaHABJIMBATh TMPUYUHHO-CIICJICTBEHHBIE CBSI3U MEXIy OOBEKTaMH HU3Y4YEHUS,
CTPOUTH JIOTUUECKHUE PACCYXACHUS (MHIYKTHUBHBIC, ICTYKTUBHBIEC, 110 aHAJIOTHH),
JieaTh BEIBOBI U 3aKIIFOUCHHUS;

yMEHUE TIPUMEHSThL B TIpolleCcCe€ TIO3HAHMS TOHATHS (TIPEAMETHBIC W
MeTarnpeIMEeTHbIC), CHMBOJIMYECKHE (3HAKOBBIC) MOJICIIH, UCTIOIb3YEMbIE B XUMHH,
npeoOpa3oBbIBATh MIUPOKO MPUMEHSEMbIC B XUMHUU MOJCIBHBIC MPEICTABICHUS —
XUMUYECKUI 3HAaK (CHUMBOJI D3JIEMEHTa), XUMH4YecKas ¢opmysia U YpaBHCHHUE
XUMHYECKOW peakiy — MPU pelIeHUH y4eOHO-TT03HABATENbHBIX 3a/1a4, C YUETOM
ATUX MOJEIBHBIX NMPEACTABICHUN BBISBISITh M XapaKTE€PU30BaTh CYIIECTBEHHbIC
NPU3HAKUA U3YYaeMbIX O0OBEKTOB — XMMHUYECKUX BEIIECTB U XUMUUYECKUX PEaAKIIUil,
BBISBJIST  OOIIME  3aKOHOMEPHOCTH, MPUYUHHO-CJIEJICTBEHHBIE CBSI3M U
IPOTUBOPEUHS B U3YyUAEMBIX IIPOLIECCaX U SIBICHUAX.

Ba3oBnble uccienoBarejabcKkue 1eCTBHA.

YMEHHUE MCIOJIb30BATh IOCTABJICHHBIE BOINPOCHI B KAaue€CTBE WHCTPYMEHTA
MO3HAHUS, a TakKXKe B KaueCTBE OCHOBBI 1Jisi (DOPMUPOBAHUS THUIOTE3BI IO
POBEPKE MPABHIIBHOCTH BbICKAa3bIBAEMBIX CYKJICHHUII;

NpUOOPETeHUE ONbITa MO IUIAHUPOBAHHUIO, OPraHHW3allMd W TPOBEIACHUIO
VUYCHHUECKHX OJKCIEPUMEHTOB, yMEHHE HabmomaTh 3a XOJO0M IpoIliecca,
CaMOCTOSTEIILHO MPOTHO3UPOBATH €ro Pe3yJbTaT, POPMYyIUpPOBATH 00OOIIECHUS U
BBIBOJIBI 110 PE3yJibTaTaM MPOBEAEHHOTO OMBITA, UCCIEIOBAHUS, COCTABISITh OTYET
0 MpojenaHHol padorte.

Pabora ¢ unpopmaumeii:

yMEHHE BBIOWpaTh, AHAIW3UPOBATH W WHTEPIPETUPOBATH HH()OPMAIIHIO
Pa3IUYHBIX BUJAOB U (POPM IPEACTABICHUS, MOTYyYaeMYyI0 U3 Pa3HbIX UCTOUYHHKOB
(Hay4HO-TIOMYJISIpHAS.  JIUTEpaTypa XUMHUYECKOTO COAEpP)KAaHMS, CIPAaBOYHBIC
nmocoOusi, pecypcsl WHTepHETa), KPUTUYECKH OIICHUBATH NPOTUBOPEUYHUBYIO H
HEJIOCTOBEPHYIO HH(OpMAIIHIO;



YMEHHE NPUMEHSITh PAa3IUYHbIE METOJAbl U 3alpOChl MPU MOUCKE U OTOOpE
uH(pOpMAIMM W COOTBETCTBYIOUIMX JAHHBIX, HEOOXOJMMBIX ISl BBIIOJHEHUS
y4eOHBIX U MO3HABATEIbHBIX 3a7a4 ONPEIEAEHHOrO TUIA, TPUOOPETEHHUE ONbITA B
00JaCTH  MCHOJB30BAHMUS ~ MH(POPMALMOHHO-KOMMYHUKATUBHBIX  TEXHOJOTHUH,
OBJIaJIEHUE KYJIbTYpO aKTUBHOI'O MCIOJIb30BAHMS PA3IIMUHBIX IOUCKOBBIX CUCTEM,
CaMOCTOSITEJILHO BHIOMPATh ONTUMANIbHYIO (POpMY IpeacTaBlieHus HHDOpMauu U
WUIIOCTPUPOBATh pEIIAEMble 3aJayd HECJIOKHBIMU CXEMaMH, JHharpaMMmamu,
OpyruMH opMaMu rpauKu U UX KOMOMHAIUSMU;

yMEHHE HCHOJb30BaTh M AaHAIM3UPOBATh B Mpolecce ydyeOHOU W
UCCJIeI0BATENbCKON JAESITENIbHOCTH MH(OPMALUIO O BIMSHUM TPOMBIILIEHHOCTH,
CEJIbCKOTO XO34MCTBAa M TPAHCIOPTAa HA COCTOSHUE OKPY’KAIOIIEH MPUPOIHOM
Cpellbl.

KomMmyHuKkaTHBHBIE YHUBepcaibHbIe yUeOHbIe 1eficTBUS:

yMEHHS 3aJaBaTh BOIpPOCHl (B XoJe Auanora W (WiM) JUCKYCCHUH) TIO
CYLIECTBY  OOCyXJaeMol  TeMbl, (OpMyIHpOBaTH CBOM  IPEAJIOKECHUS
OTHOCHUTEJIHHO BBITIOJIHEHUSI MPEJIOKEHHOM 3a/1a4H;

YMEHHUS  TMPEJCTaBIsATh  MOJYyYEHHbIE  pe3yjbTaThl  O3HABATEIHHOM
JESTENbHOCTH B YCTHBIX U MHCBbMEHHBIX TEKCTaX; JeNaTh MPe3eHTAIUIO
PE3YJIHTATOB BBHIMOJHEHUSI XMMHUYECKOr0 JIKCIEepUMeHTa (J1abopaTopHOro OIbITA,
1abopaToOpHOM pabOTHI MO UCCIEAOBAHUIO CBOMCTB BEIIECTB, YUEOHOTO MIPOEKTA);

yMEHHUS y4eOHOTrO COTPYIHHMYECTBA CO CBEPCTHUKAMH B COBMECTHOM
NO3HABATEJILHOM W HCCIIEIOBATEIIbCKOM  JEATEIbHOCTH NpPHU  PEUIEHUU
BO3HUKAIONIMX MpPOOJIeM Ha OCHOBE Y4€Ta OOLIMX HHTEPECOB W COIJIACOBAHUSA
no3uiui (00CYXJIeHHs, OOMEH MHEHHUSMH, «MO3TOBBIEC IITYPMBbI», KOOPIWHAIIUS
COBMECTHBIX JICHCTBHUI, OINpEAEICHUE KPUTEPHEB IO OIEHKE KayecTBa
BBITIOJTHEHHOM pabOoTHI U IpyTHE).

PeryasiTuBHbIC YHUBepPCAIbHbIE Y4eOHbIE 1eiiCTBUA:

YMEHHE CaMOCTOSATEIBHO OIpPEAENATh LEJIH IEATEIbHOCTH, IJIAHUPOBATH,
OCYILIECTBIISATh, KOHTPOJIUPOBATh U NPU HEOOXOIUMOCTH KOPPEKTUPOBATH CBOIO
JeSITENBHOCTD, BEIOMpATh Hanboee »(HeKTUBHBIE CIOCOOBI PEeIIeHNs] YIEOHBIX U
[IO3HABATEIBHBIX 3a/]a4, CaMOCTOSTEIBHO COCTAaBISATh WJIH KOPPEKTHPOBATH
MPEJIOKEHHBIA QITOPUTM JEWCTBUU MPU BBINOJHEHUU 33JaHUM C YYETOM
MOJTyYeHUs] HOBBIX 3HAHUN 00 M3y4yaeMbIX OOBEKTaX — BEIIECTBAX M PEAKIMSX,
OLICHMBAaTh COOTBETCTBUE IOJIYYEHHOIO pE3yJibTaTa 3asBJICHHON LEIH, YMEHHE
MCITI0JIB30BaTh U aHAIIM3UPOBATH KOHTEKCTHI, IPEJIaraéMble B YCJIOBUM 3aJaHUM.

HNPEAMETHBIE PE3YJIBTATDHI

B cocraBe mpeAMETHBIX PpE3YJbTATOB [0 OCBOCHHUI 00s3aTEIbHOTO
COJIepKaHMsl, YCTAaHOBJICHHOTO JaHHON (eaepanibHOM paboueil mnporpamMmon,
BBIICJIAIOT: OCBOCHHBIE OOYYalOIIMMHUCA HAy4YHbIE 3HAHUSA, YMEHUS M CIOCOOBI



NeucTBUM, creuuduyeckue s NOpeaMeTHor obnactu  «XuMHs», BUIbI
NEATeIbHOCTH 10  TOJYYEHHWIO HOBOTO  3HAHUS, €ro HWHTepIpeTaluu,
peoOpa3oBaHUIO U MPUMEHECHUIO B PA3JIMYHBIX YUEOHBIX U HOBBIX CUTYaIUSX.

K koHiry oOyuenus B 8 ki1acce npeMeTHbIE pe3yJbTaThl HA 0230BOM ypOBHE

JOJDKHBI OTpaXkaTh CHOPMUPOBAHHOCTD Y O0YUAIOIMUXCS YMEHUM:

e PACKpPBIBaTh CMBICII OCHOBHBIX XHMHUYECKHX TOHSTHN: aTOM, MOJIEKYIa,
XUMUYECKUI DJIEMEHT, MPOCTOE BEIIECTBO, CJIOXKHOE BEIIECTBO, CMECH
(oHOpPOIHASE M HEOJIHOPO/IHAS ), BAJICHTHOCTh, OTHOCUTEJIbHASI aTOMHAs U
MOJICKYJISIpHAasi Macca, KOJWYECTBO BEIIEeCTBa, MOJb, MOJISIpHAs Macca,
MaccoBasi JI0JIsl XUMUYECKOT0 AJIEMEHTa B COCIMHEHUU, MOJISIPHBIN 00BEM,
OKCHUJI, KHCJIOTA, OCHOBaHHUE, COJIb, DJIEKTPOOTPHUIATEIBHOCTh, CTEIECHBb
OKHCJICHUSI, XMMHYECKasi peakius, KiacCUuPUKaius peakiuil: peakiuu
COCMHEHUS, PpEeaKIUu pPa3JIOKEHUs, PEaKIUu 3aMEIICHUsl, pPeaKiuu
oOMeHa, 9K30- ¥ SHJOTEPMUUYECKUE PEaKIIMH, TEIUIOBOM 3P (HEKT peakiuu,
SAPO aToMa, JJIEKTPOHHBIM CIIONW aToma, aTOMHash OpOUTaj b, PaguycC
aToMa, XMMHYECKasl CBsI3b, MOJISIPHAS M HEMOJISIPHAsl KOBAJCHTHAs CBS3b,
WOHHAsl CBSI3b, MOH, KaTUOH, aHWOH, PAacTBOP, MaccoBas JOJisI BEIIEeCTBa
(poI1eHTHAsI KOHIICHTPAIIKs) B PaCTBOPE;

e WUIIOCTPUPOBATH B3aUMOCBS3b OCHOBHBIX XWMHUYECKUX TMOHATHH H
OPUMEHATH 3TH HOHITUS MIPU ONMCAHUH BEUIECTB U UX NIPEBPALICHUN;

e KCIIOJIb30BaTh XUMHUYECKYIO CHMBOJIUKY JUISI COCTaBlIeHUS (OpMyI
BEILECTB U YPABHEHUN XUMUYECKUX PEAKIINIA;

e ONpENENSATh BAJICHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COCTUHEHUSX,
CTeNeHb  OKUCJEHHUS  DJEMEHTOB B  OWHAapHBIX  COCAMHECHHSX,
NPUHAJIEKHOCTh BELIECTB K ONPEACIEHHOMY KJIAacCy COEIMHEHUN 10
dbopMynaMm, BHI XUMHYECKOW CBs3U (KOBaJICHTHass ¥ HOHHAas) B
HEOPraHMYECKUX COCTUHEHUSX;

e packpbeiBaTh cMbica llepuogmueckoro 3akona J[. M. MeHneneesa:
JEMOHCTPUPOBATh IMOHMMAaHUE NEPUOJMYECKON 3aBUCHUMOCTH CBOWCTB
XUMHUYECKUX 3JIEMEHTOB OT UX mojoxkeHus:i B [lepuogmueckoil cucteme,
3aKOHOB COXPAaHEHUsI MAacChl BEUIECTB, MOCTOSHCTBA COCTaBa, aTOMHO--
MOJIEKYJISIPHOTO YY€HHUsI, 3aKOHA ABOTajpo;

e ONHUCHIBATH M XapakTepu3oBaTh Tabmmunyto Qopmy Ilepuogmyeckoit
CUCTEMbl XUMHUUYECKUX DJIEMEHTOB: pa3jiuyaTh [OHATHUS «TJaBHAs
noarpymnmna (A-rpynma)» u «mobouynas noarpynma (b-rpymnma)», Mansie u
OOMNbIIMEe TEPHOJBI, COOTHOCHTH OOO3HAYEHHS, KOTOpPHIE HMEIOTCS B
tabmune «llepmoguyeckass cucrema xXuMmueckux odiemenrtoB [l W.
MenpneneeBay C UHCIOBBIMH XapaKTEPUCTUKAMU CTPOCHHUSI aTOMOB



XUMHYECKUX AJIEMEHTOB (COCTaB M 3aps] sfapa, 00Ilee YUCI0 3JIEKTPOHOB
U pacnpeaereHre uxX no 3JeKTPOHHBIM CII0SIM);

KJIacCU(UIIMPOBATh XUMUYECKHE 3JIEMEHTHI, HEOPraHWYECKHE BEIECTBA,
XUMHYECKUE peaKuuu (MO YUCIY M COCTaBY Y4YacTBYIOIIMX B pEakUUU
BELIECTB, MO TEIIOBOMY 3P (DEKTY);

XapaKTepu3oBaTh (OMHUCHIBATH) OOIIME XUMHUYECKHE CBOMCTBA BEIIECTB
Pa3JIMYHBIX KJIACCOB, MOATBEPKAAsA OMUCAHNUE TPUMEPAMU MOJIEKYJISIPHBIX
YPaBHEHUN COOTBETCTBYIOIUX XUMUYECKUX PEAKIUN;

IIPOTHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX KAYECTBEHHOTO
COCTaBa, BO3MOXHOCTH IPOTEKAHUS XHWMHUYECKUX IPEBPALCHUA B
Pa3JINYHBIX YCIOBUAX;

BBIYUCIISIT OTHOCUTEIBHYIO MOJIEKYJSIPHYIO M MOJIIPHYKO  MAaccChbl
BEUIECTB, MAacCCOBYIO JOJII0 XHMHYECKOro 3JeMEHTa 1o ¢opMyle
COEIMHEHNS, MACCOBYIO JIOJIO BEILIECTBA B PACTBOPE, MPOBOJUTH PACUETHI
110 YPAaBHEHUIO XUMHUYECKOHN peaKklny;

IPUMEHATh OCHOBHBIE ONEPAlMU MBICIUTEIIBHONW JESTEIBHOCTU — aHaIU3
U CUHTE3, CpaBHEHHUE, 0000IlIeHHe, CHCTeMAaTU3allnio, KIacCU(UKaIIHIO,
BBISIBIICHUE TMPUYUHHO--CJIEJACTBEHHBIX CBS3€H — ISl U3YyYEHHs] CBOWCTB
BEIIECTB W XHMHYECKUX pEaAKUUW, ECTECTBEHHO-HAyYHbIE METO/bI
MO3HAHUSI — HAONIOIEHHe, M3MEpEHUe, MOCIUPOBAHUE, SKCIEPUMEHT
(peanbHBIN U MBICJICHHBIN);

cleioBaTh ~ NIpaBWJiaM  MOJb30BaHUS ~ XUMHUYECKOM  MOCylIoW U
nabopaTopHbiM 00OpYZOBaHUEM, a TaKkKe IMpaBWiIaM OOpalleHus ¢
BEILIECTBAMU B COOTBETCTBUM C HWHCTPYKUUSIMU 110 BBIIOJIHEHUIO
7a00paTOPHBIX XMMHYECKUX OIBITOB IO TOJYYCHHI0O U COOUPaHUIO
ra3oo0pa3HbIX BeEIIeCTB (BOJAOpPOJAa U KHCIOPOJA), TMPUTOTOBICHUIO
pPacTBOPOB C OINpPEAECIEHHON MAaCcCOBOM JI0JIEW PacCTBOPEHHOTO BEIIECTBA,
IUJAHUPOBATh W IPOBOAUTH  XMMHYECKHUE  DKCIEPUMEHTBHI IO
PACIIO3HABAHUIO PACTBOPOB LIEIOYEH U KUCIOT ¢ IOMOIIBIO UHAUKATOPOB
(makmyc, heHondTanenH, METUIIOPAHK U IPyTHUE).

K xoniy oOydenus B 9 kiacce mpeMeTHBIC PE3yIbTaThl HA 0a30BOM ypOBHE
JIOJKHBI OTPaXKaTh CHOPMUPOBAHHOCT Y OOYUAIOIIUXCS YMEHUM:

PacKpbIBaTh CMBICH OCHOBHBIX XUMHUYECKUX MOHSITHI: XUMUUYECKUU
AJIEMEHT, aTOM, MOJIEKYyJa, WOH, KaTHOH, aHHOH, IPOCTOE BEUIECTBO,
CJIOKHOE€ BEIIECTBO, BaJE€HTHOCTb, 3JEKTPOOTPUIATEIBHOCTh, CTEIECHBb
OKHUCJICHHSI, XUMUYECKasi PeaKIlusi, XUMHUIECKasi CBS3b, TEIUIOBON d(DdekT
peakiuu, MOJb, MOJISIpHBIA  O0BEM,  pacTBOp,  BIEKTPOJIUTHI,
HE3JIEKTPOJIUTHI, AJIEKTPOJIUTHYECKAS JUCCOLMALNS, PEaKIUU HOHHOTO
oOMeHa, KaTaJiu3aTop, XWMHYECKOE paBHOBECHE, OOpaTUMble U



HEOOpaTUMBbIE pEaKIUU, OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIE PpEaKIIUU,
OKHCIIUTENb,  BOCCTAHOBHUTENIb,  OKHCIEHHE W  BOCCTAHOBIICHHUE,
amotponus, aMmGpOTEPHOCTh, XUMHUUECKasi CBSI3b (KOBaJIGHTHAsl, UOHHAs,
METaJNIMYecKasi), KpHCTaJUIMYecKass pemeérka, KOppo3us METaIlIOB,
CIJIaBbl, CKOPOCTh XHWMHYECKON pEaKUuH, MPEIebHO IOIMyCTUMAas
koHueHtpauus [1/IK BemecTsa;

WUTIOCTPUPOBATh B3aMMOCBS3b OCHOBHBIX XMMHYECKUX TOHITUH U
IPUMEHSATH 3TH MOHITHUS NPU ONMUCAHUU BEIIECTB U UX MIPEBPaICHUI;
UCIIOJIB30BaTh XUMUYECKYI) CHUMBOJHUKY JUISI COCTaBJICHUS (POpMyT
BEIIIECTB U YPABHCHUN XUMUYECKUX PEaKIIHiA;

ONpPEAEsATh BAJICHTHOCTh U CTEIEHb OKUCICHUSI XUMHUYECKUX JIEMEHTOB B
COCIMHEHUSAX PA3JMYHOrO COCTaBa, IMPUHAMICKHOCTh BEIIECTB K
onpeNeéHHOMY KJaccy COeIMHEHUN 1o ¢GopMmyrnaMm, BHJI XUMHYECKOU
cBs3u (KOBAJICHTHAs, WOHHAs, METaUIMYEeCKasi) B HEOPraHMYECKUX
COCIMHEHUAX, 3aps]l MOHA MO XMUMHUYECKOU (hopMmylie, XapakTep Cpelbl B
BOJIHBIX PACTBOPAX HEOPraHWYECKUX COCIAMHEHUM, TUI KPUCTALTMYECKOU
pEeLIETKM KOHKPETHOTO BEIECTBA;

packpbiBaTh cmbich [lepuomnueckoro 3akona J[. U. MenneneeBa u
JEMOHCTPUPOBATh €ro IOHUMAaHHME: ONUCHIBATh M XapaKTEpU30BaTh
Tabinunyto dopmy Ilepromnyeckoit CUCTEMBI XUMUYECKUX SJIEMEHTOB:
paznuyaTh TOHSATUS «rJaBHasg mnoarpymnna (A-Tpynmna)» U «mnobodyHas
noarpynmna (b-rpynma)», Maneie U OoOJIbIIME TEPHOJBI, COOTHOCHUTH
0003HaueHUsl, KOTOpPhIE HMEIOTCS B TMEPUOAMYECKOW Tabnuie, C
YUCJIOBBIMU  XApAKTEPUCTUKAMU  CTPOEHUS  aTOMOB  XMMHMYECKHUX
AJIEMEHTOB (COCTaB U 3apsja  sjapa, oOIiee 4YHCIO JJIEKTPOHOB U
pacrpesieieHie HMX 1O DJJIGKTPOHHBIM CJI0sIM), OOBSCHATH oOOIIne
3aKOHOMEPHOCTH B M3MEHEHHUM CBOMCTB AJIEMEHTOB M MX COCJUHEHHI B
npeaenax MajlblX MEPUOJOB U TVIABHBIX MOATPYII C YYETOM CTPOCHUS UX
aTOMOB;

KJIacCU(UIIUPOBATH XUMUYECKUE DJIEMEHTHI, HEOPTraHUYECKUE BEIECTBA,
XUMUYECKHE peakluu (M0 YUCIAYy M COCTaBy Y4YacTBYIOUIMX B PEAKIUU
BEIIECTB, MO TETUIOBOMY 3(eKTy, M0 M3MEHEHHUIO CTETICHEeW OKHCICHUS
XUMUYECKUX PJIEMEHTOB);

XapaKTepru30BaTh (OMUCHIBATH) OOmME W CHeMuUUECKHEe XUMUYCCKUE
CBOMCTBa TPOCTBIX M CJOXHBIX BELIECTB, MOJATBEPKIas OIMNHCAHUE
npuMEpaMy MOJIEKYJISIPHBIX U HOHHBIX YPaBHEHUH COOTBETCTBYIOLIUX
XUMHUYECKUX PEaKIUi;

COCTaBJSITb YPaBHEHHUS AJIEKTPOJMTHUYECKOM JUCCOLMALMM  KUCIIOT,
LIEJI0OYEN U COJIEN, TIOJIHBIE U COKPALEHHBIE YPABHEHUS PEAKIUIA HOHHOTO



oOMEeHa, YpaBHEHHS pPEaKIuil, MOATBEPKAAIINX CYIIECTBOBAHUE
TeHETUYECKON CBS3M MEXK/Yy BEIIECTBAMH Pa3IMUHBIX KIACCOB;

e DAaCKpBIBaTh CYIIHOCTh OKHUCIUTEIHbHO-BOCCTAHOBHUTEIBHBIX PpEaKIHUN
MOCPEACTBOM COCTABJICHHSI 3JICKTPOHHOTO OanmaHca 3TUX PEeaKIIHii;

e TIPOTHO3MPOBATH CBOMCTBA BEIIECTB B 3aBUCHMOCTH OT WX CTPOCHHUS,
BO3MOKHOCTH TIPOTEKaHUS XMMHUYECKUX TMPEBPALICHUA B pa3IMYHBIX
YCTIOBHSIX;

e BBIUUCIATH OTHOCUTEIBHYIO MOJEKYISIPHYIO W MOJSIPHYIO MacChl
BEIIECTB, MAacCCOBYIO JIOJI0 XHMHUYECKOTO »JJieMeHTa 1o (opmyre
COCIMHEHMsI, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, MPOBOJAUTH PACUETHI
10 YPAaBHEHUIO XUMHUYECKON PeaKIInu;

e cOONIONATh  MpaBWia  TMOJb30BAaHHUSA  XUMHMYECKOW  MOCYIoM |
nabopaTopHBIM OOOpYIOBAaHMEM, a TakXKe IMpaBWia OOpameHus ¢
BEIIECTBAMU B COOTBETCTBHM C HHCTPYKIHUSMHU IO BBITOJHEHUIO
1a00paTOPHBIX XUMUYECKUX OTBITOB IO TIOJYYCHHIO W COOMpaHHIO
ra3000pa3HBIX BEIIECTB (AMMHUAKa U YTIEKUCIIOTO Ta3a);

e TPOBOJWUTH  PEAKIMH, IOATBEP)KIAIONIME  KAa4eCTBEHHBI  COCTaB
pa3IMYHBIX BEMICCTB: PACIIO3HABATH OMBITHBIM ITyTEM XJIOPUA-, OpPOMH/I-,
uoaua-, kKapOoHat-, ¢ocdar-, cuIMKaT-, Cyibdar-, TUIPOKCUI-UOHBI,
KaTHOHbl aMMOHHUSI M HMOHBI M3YYEHHBIX METAJJIOB, MPUCYTCTBYIOIINE B
BOJIHBIX PACTBOpPaX HEOPraHWYECKUX BELIECTB;

e TMPHUMEHSATH OCHOBHBIE OINEPAIMU MBICIUTEIBHON NEATEeIbHOCTH — aHAIH3
U CHUHTE3, CpaBHEHHE, O0000IeHHe, CHUCTEMATU3allUI0, BbBISBICHHE
PUYUHHO-CIIEJICTBEHHBIX CBSI3€M — Il M3Y4YEHHsS] CBOMCTB BEIECTB U
XUMHYECKUX PEaKIUi, eCTeCTBEHHO-HAyYHbIE METOJAbl TO3HAHMUS —
HAOJIIO/ICHNEe, M3MEpPEHUe, MOJACIUPOBAHUE, HKCICPUMEHT (peasibHbI U
MBICJICHHBIN ).

COJEPKXAHUE OBYUYEHUA

8 KJIACC

IlepBoHayaIbHBIE XUMHYECKUE OHATHUSA

[Ipenmer xumuun. Poib XMMUM B KW3HHU Ye€JIOBEKA. XMMHUSA B CHCTEME HayK.
Tena u BemecTBa. PU3NMYECKHE CBOWCTBA BEIIECTB. ATrpEeraTHOE€ COCTOSHHE
BeniecTB. [loHsATHE O MeToMax Mmo3HAaHHWS B XMMHUHU. UHCThIE BEIIECTBA U CMECH.
CniocoOblI pa3aeneHns: CMECEH.

ATOMBI W MOJEKYJIbl. XHUMHUYECKUE dJIEMEHTbl. CHUMBOJIBI XUMHUYECKHUX
31eMeHTOB. [IpocThie U CIIOKHBIE BENIECTBA. ATOMHO-MOJIEKYJISIPHOE YUCHHE.



Xumunueckas ¢opmyna. BaleHTHOCT, aTOMOB XHWMHUYECKUX HJIEMEHTOB.
3aKkOH TOCTOSIHCTBA COCTaBa BemlecTB. (OTHOCHUTENbHAass AaTOMHAs Macca.
OtHocuTEenbHAs MOJEKYIIsSIpHass Macca. MaccoBasi 10711 XUMUYECKOTO 3JIEMEHTA B
COEIMHECHUU.

KomnuecTBo BemectBa. Monb. MonsipHas Mmacca. B3auMoOCBsI3b KOJIMYECTBA,
Macchl W 4YHMCla CTPYKTYPHBIX €IMHMI] BemiecTtBa. Pacuérel mo dopmynam
XUMHUYECKUX COSTUHECHUM.

DU3nUEeCKrue U XUMHUYECKUE SBIICHUSI. XUMHAYECKasl peakys U €€ MPU3HAKHU.
3aKOH COXpaHEHMsI MacChl BemecTB. XuMmuueckue ypaBHeHus. Knaccudukanus
XUMUYECKUX peakIuii (COeqUHEHNUs, Pa3JIOKECHHUS, 3aMEIIeHUs, OOMEHa).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XMMUUYECKOH MOCYA0U, MpaBuiIaMu pabOThl B Ja0OpaTOpuu U
npuémaMu oOpallleHus ¢ 1abopaTOPHbIM 00OpPYAOBAHUEM, U3YUEHHUE M ONMHUCAHUE
bu3MYeCKUX CBOHCTB 00pa3lOB HEOPTaHUYECKUX BEIIECTB, HAOJIOCHUE
buzmdeckux (TIaBleHUE BOCKA, TasHUE JIbJa, pacTUpaHUE caxapa B CTYIIKE,
KUTICHUE W KOHJICHCAIUs BOJIbI) U XUMHUUYECKHUX (TOPEHHUE CBEYH, MPOKATUBAHUE
METHOW MPOBOJIOKHU, B3aUMOJEHCTBHUE MeJIa C KUCIIOTOW) sIBIICHUHM, HAOIIOICHUE U
OMHMCaHWEe MPU3HAKOB MPOTEKAHHUS XUMHUUYECKUX peakiuil (pa3ioKeHHe caxapa,
B3aMMOJICHCTBHE CEPHOM KHUCIOTHI C XJIOPHUIOM Oapusi, pa3ioKeHUe THAPOKCHIA
menu (1) mpu HarpeBanuu, B3auMoaelcTBUE Kene3a ¢ pactBopoM coau meau (11),
U3y4YEeHHE CIOCOOOB pa3/ieNieHusi CMECei: C TOMOIIbI0 MarHuTa, (UIBTPOBAHUE,
BbIMIApUBaHUE, TUCTUIUIIMS, XpoMaTorpadus, NMPOBEACHIUE OYUCTKUA MOBAPEHHOM
ColiM, HaONIOJEHWE W  ONUCAaHUE  PE3YJNbTaTOB  MPOBEIEHUS  OMbITA,
WUTIOCTPUPYIOMIETO 3aKOH COXPAHEHUsS MAacChl, CO3/IaHHE MOZEIEH MOJEKYI
(1mapocTep>KHEBBIX).

Baxkueiimue npeacTaBuTe M HEOPraHM4eCKMX BeleCTB

Bo3nyx — cMech razoB. CoctaB Bo3nyxa. Kucimopoa — 3JI€MEHT U MPOCTOE
BemecTBO. Haxoxmenue kuciaopoma B Tpupojae, (GU3MYECKHE U XUMHUYECKUE
cBoiictBa (peakuuu ropeHusi). Oxcunabl. IIpumenenue kucnopoma. CrocoObl
MOJIYYCHHsI KUCJopoAa B JabOpaTopud W MPOMBIIUICHHOCTH. KpyroBopoT
Kuciopozaa B mpupoje. O30H — antoTponHas MoAUGUKAIHS KUCIOPOIa.

TemnoBoit >PdeKT XUMUYECKON peakIuu, TEePMOXMMHYECKHE YypaBHECHHS,
9K30- M JHAOTEPMHUUYECKUE peakiuu. TOIUIMBO: yroib W METaH. 3arps3HEHue
BO3/lyXa, YCHJIEHHWE MapHUKOBOTO 3 (PeKTa, pa3pylieHrne 030HOBOTO CIIOS.

Bonmopon — nsnemMeHT u mpocrtoe BemecTBo. Haxoxknenue Boaopona B
npupoae, GQumyeckne W XUMHYECKHE CBOWCTBA, TPUMEHEHHE, CIOCOOBI
nonyyeHus. KucnoTsl u comnm.

MosnsapHblii 00bEM Ta30B. PacuéThl 110 XUMHYECKUM YPaBHEHUSM.



duznueckue CcBOMCTBA BOAbL. Boma Kkak pacTBoputenb. PacTBOpBHI.
HaceblllieHHbIE M HEHACHIIIEHHBIE PAacTBOPHL. PacTBOPUMOCTH BEHIECTB B BOJIE.
MaccoBas 10Jis BEIECTBA B pacTBOpPE. XUMUUYECKUE CBOMCTBA BOAbl. OCHOBaHUS.
Ponb pacTBOpOB B mpuposie U B KU3HHU 4enoBeka. KpyroBopoT BOAbI B MPUPOJE.
3arpsi3HeHrEe MPUPOIHBIX BOJ. OXpaHa U OUMCTKA IPUPOJHBIX BOJI.

Knaccuduxanus neopranuueckux coeauHenuil. Oxcuanl. Kiaccuduxanus
OKCUJIOB:  cosieoOpasyroniue  (OCHOBHBIE, KHUCJIOTHBIC, aM{(OTEpHbIE) U
HecosneoOpaszyronue. Homenknatypa okcugoB. Du3nmdeckue U XUMUYECKHUE
cBoicTBa OKCUO0B. [loyueHune okcuaoB.

OcHoBanus. Knaccudukanuss OCHOBaHMM: MIENOYM UM HEPACTBOPUMBIC
ocHoBaHus. HomeHknatypa ocHoBaHui. Du3nyeckue U XUMHYECKHUE CBOMCTBA
ocHoBaHui. [losryyeHrne oCHOBaHUM.

Kucnotel. Knaccudukamus kucinor. Homenknarypa kucior. dusudeckue u
XUMHUYECKHE CBOMCTBAa KHUCJIOT. Psa aktuBHoctu MetayuioB H. H. bekerosa.
ITony4yenue Kucior.

Conu. Homenknarypa comneil. @uszndeckne U XMMUYECKHUE CBOMCTBA COJICH.
[Tonydenue comen.

I'enetnueckas CBsI3b MEXKY KJIaCCAMU HEOPTaHUYECKUX COCMHEHUM.

Xumuueckuit IKcnepumenm:

KaueCTBEHHOE OIpEJEJICHNE COAECPIKAHMS KUCIOPOJa B BO3IYXE, MOJyUYEHUE,
coOupaHue, pacro3HaBaHWE U H3YyUYECHHUE CBOMCTB KHUCIOpOAa, HAONIOJCHHE
B3aUMOJEHCTBHS BEIIECTB C KHUCIOPOJAOM M YCJIOBUS BO3HHUKHOBEHHS U
NpeKpaileHus ropeHus (mokapa), O3HaKOMJIEHHE C o00pa3laMud OKCHUIOB H
OMHMCAHWE WX CBOWCTB, MOJY4YEHUE, COOMpAHHME, pACMO3HABAaHWE W H3YyUCHUE
CBOWMCTB BOJOpoaa (ropeHue), B3auMojaeicteue Bomopoga ¢ okcumom mead (I1)
(BO3MOKHO HCIOJIb30BaHUE BUJACOMATEPHUAIIOB), HAOIIOJCHHE OOpPAa3IOB BEIIECTB
KOJIMYECTBOM | MOJb, HCCIEJOBaHME OCOOEHHOCTEH pPacTBOPEHUSI BEIECTBC
Pa3IMYHOM PACTBOPUMOCTBIO, NPUTOTOBJIECHHUE PACTBOPOB C OMNPEACIEHHOU
MAaCCOBOM JI0JIEW PaCTBOPEHHOTO BEIIECTBA, B3aMMOJICHCTBUE BOJABI C METAJIIaMHU
(HatpueM ©  KaibliieM) (BO3MOXXHO  HCIOJB30BaHUE  BUIEOMATEPHUAJIOB),
HCCJIeIOBaHNE O0pa3lOB HEOPTraHWYECKUX BEIIECTB PA3UYHBIX KIACCOB,
HaOJIIOICHNE U3MEHEHHUsI OKPACKU WHIUKATOPOB B PacTBOpAxX KUCIIOT U MIEIOYEH,
u3ydeHne B3ammojeirictBus okcuma menu (I1) ¢ pactBopom cepHOM KHCIIOTHI,
KUCJIOT C METAJUIaMH, PEAKUUM{ HEUTpalIu3aluu, IOJy4YeHUE HEPACTBOPHUMBIX
OCHOBaHMM, BBITECHEHUE OJIHOTO METajyla JAPYTMM M3 PacTBOpPA COJIM, PEIICHUE
JKCIIEpPUMEHTAJBHBIX 3a/ad N0 TeMe «BakHelnmue KIacChl HEOPraHMYECKHX
COCMHEHUI.



Hepuoanuecknin 3axkon u Ilepuoamyeckas cucremMa XHMHYECKHUX
aemenToB JI. HU. MenpeneeBa. Crpoenue aTomMoB. XMMHUYECKasi CBA3b.
OxkHCINTEeNbHO-BOCCTAHOBUTEIbHBIC PEAKIIUU

[lepBbie TOMBITKH KJacCU(UKALMKM XUMUYECKUX 3ieMeHTOoB. IlonsTue o
rpynnax CXOJHBIX OJJIEMEHTOB (IIEJIOYHbIE M IIEJOYHO3EMEIbHbIE METALIbL,
raJIOreHbl, MHEPTHBIE Ta3bl). DIEMEHTBI, KOTOPbIE 00pa3yoT aM(POTEpHbIE OKCUIBI
Y TUAPOKCHUBIL.

ITepnonnueckuit 3akoH. Ilepuoanueckas cucrema XUMUYECKUX IIEMEHTOB /l.
N.  MengeneeBa.  KopoTkomepuogHas W JUIMHHONEpPUOJIHAs  (OpMBI
Ilepuonnueckor cucremsl xumuueckux dieMeHToB [[. M. Menneneesa. Ilepuonasr
u rpynnbl. PU3NYECKHII CMBICI NOPSAKOBOIO HOMEpa, HOMEpPOB IepuoAa H
TPYIIIBI AJIEMEHTA.

Crpoenue atomoB. CoctaB aTOMHBIX saep. M3oronbl. Dnektponsl. CTpoeHue
ANIEKTPOHHBIX  000J0YeK aToMOB NepBbIX 20 XUMHYECKHX  3JIEMEHTOB
[Tepuonnueckoit cucremnl JI. U. MenneneeBa. XapakTepucTuka XUMHYECKOTIO
3JIEMEHTA 110 ero nosioxkeHutro B [lepuonnueckoii cucreme 1. . Menzaeneena.

3aKOHOMEPHOCTH H3MEHEHMSI pajuyca aTOMOB XHMHUYECKHX 3JJIEMEHTOB,
METAJUIMYECKUX U HEMETAJITIMYECKUX CBOMCTB M0 TPYIIaM U HEPUOIAM.

3nauenue [lepuoguueckoro 3akona u [lepuognyeckoi cuCcTEMbl XUMUYECKHAX
BJIEMEHTOB [JIA pa3BUTHs Hayku W npaktuku. [[. M. MenneneeB — y4yé€Hbli U
rpaXkJaHUH.

Xumuueckast cBs3b. KoBajeHTHas (MOJjsipHass M HEMOJIApHAs) CBS3b.
DIEeKTPOOTPULATEIBHOCTh XUMUUYECKUX 3JIEMEHTOB. lOHHAs CBS3b.

Crenenp  okucieHus.  OKHCIUTENBHO--BOCCTAHOBUTEIBHBIE  PEAKIUHU.
IIpouecchl okucinenyst 1 BoccTaHoBIeHUA. OKUCINTENN U BOCCTAHOBUTEIH.

Xumuueckuit IKCnepumenm:

U3y4YeHHE OO0pa3IoB BEIIECTB METAUIOB W HEMETANIOB, B3aMMOJICHCTBUE
TUAPOKCUAA LHMHKA C pPACTBOPAMM KHCIIOT M IIEJIIOYEH, INPOBEIECHHUE OIBITOB,
WUTIOCTPUPYIOLIUX  NPUMEPBl  OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIX  pPEaKUUU
(ropenue, peakiuu pa3ioKeHUs, COeTUHEHUS ).

Mexcnpeomemmunie cea3u

Peanuzanust MeXIpEeIMETHBIX CBS3€M NpPU HM3YYEHHH XMMHHM B § Kiacce
OCYILIECTBIISIETCSI 4Y€pEe3 HCIIOJIb30BAaHWE KaK OOIIUMX €CTECTBEHHO--HAYYHBIX
IIOHATHN, TaK W IOHATHM, SBISIOIIMXCS CUCTEMHBIMM IS OTAEIBHBIX MPEIMETOB
€CTECTBEHHO--HAYYHOT' O LIUKIIA.

OO01ue ecTecTBEHHO--HAYUHBIC MOHATHS: HAYYHBIN (akT, TUIIOTE3a, TeOopus,
3aKOH, AaHalu3, CHHTE3, KiIacCU(UKAIMs, TMEePUOJUYHOCTb, HAOIIOEHUE,
AKCIEPUMEHT, MOACIMPOBAHUE, U3MEPEHUE, MOJIEIIb, SIBICHUE.



®uznka: MaTepusi, aToM, O3JEKTPOH, IPOTOH, HEWTPOH, HOH, HYKJIUJ,
M30TOMbI, PaMOAKTUBHOCTb, MOJIEKYNA, dJEKTPUUECKUN 3aps]l, BELIECTBO, TEJO,
00BEM, arperaTHOE COCTOSIHUE BEUIECTBA, ras, (PU3MUYECKUE BEIMYMHBI, €HHUIIbI
U3MEPEHHUs, KOCMOC, TUTaHeThl, 3BE3/b1, COIHIIE.

buonorus: dorocunres, apixanue, ouocdepa.

I'eorpadus: armochepa, rugpochepa, MHHEpadbl, TOPHBIE MOPOJIBI,
M0JIE3HbIE NCKOIAEMBbIE, TOILJIMBO, BOJIHBIE PECYPCHI.

9 KUIIACC

BemecTBo  XUMHYecKasi peaKIusi

[lepuonuueckuii 3akoH. [lepnonnueckasi cuctemMa XUMHUYECKUX 3J1EMEHTOB /1.
N. MengeneeBa. CtpoeHue atoMoB. 3aKOHOMEPHOCTH B HM3MEHEHHUU CBOWCTB
XUMUYECKUX DJIEMEHTOB TIEPBBIX TPEX TMEPUOJOB, KajIusl, KalblMs U UX
COCIMHEHU B COOTBETCTBMM C TIOJIOKEHHEM »3JIeMeHTOB B llepuoamueckoit
CUCTEME U CTPOCHUEM UX aTOMOB.

CtpoeHue BeleCTBa: BHUJIbI XUMUYECKOM CBSI3H. THIBI KPUCTAIMYECKHUX
pPEMIETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT THUIA KPUCTAJUIMYECKONW PEIIETKU U
BUJIa XUMUUYECKOU CBSI3H.

Knaccudukanus 1 HOMEHKJIATypa HEOPraHUYECKUX BEHIECTB. XHUMHUUYECKHE
CBOICTBa BEIIECTB, OTHOCSUIUXCS K PAa3IMYHBIM KJlacCaM HEOPraHMYEeCKUX
COEIMHEHUM, TeHETHYECKas CBsA3b HEOPTraHMYECKUX BEIIECTB.

Knaccudukanus XuMUYeCcKUX peakiui Mo pa3IudHbIM MIPU3HAKaM (110 YHUCTY
U COCTaBy YYacTBYIOIUIMX B PEAKIMU BEIIECTB, MO TEIJIOBOMY 3(ddekrty, 1o
U3MEHEHHIO CTETICHEW OKMCIICHUS XMUMHUYECKHX AJIEMEHTOB, IO 0OpaTUMOCTH, IO
YYaCTHIO KaTalu3aTopa). JK30- U SHIOTEPMHUECKHE PEaAKIHH, TEPMOXUMHUYECKHUE
YpaBHEHHSI.

[TonsiTe 0 ckopocTH XuUMHUYecKoW peaknuu. [loHsTre 00 oOpaTUMBIX U
HEOOpaTUMBIX XUMHUYECKHX peakiusix. [IoHsATHEe O TOMOTEHHBIX U T€TePOTeHHBIX
peakuusx. llonstue o karamuse. [lonsTue o xumnueckoM paBHoBecuu. DaKTOPHI,
BIIUAIONIME HA CKOPOCTh XHMHYECKOM pEaKIUU U TMOJO0KEHHUE XUMHUYECKOTO

paBHOBECHSL.
OKHUCITUTETPHO-BOCCTAHOBUTEIFHBIE  PEaKIMM,  DJIEKTPOHHBIM  OajaHc
OKHCJIMTEIbHO-BOCCTAHOBUTEIBHOU peaKuum. CocraBnienue ypPaBHEHUU

OKHCJIUTENBHO--BOCCTAHOBUTEIBHBIX PEAKUMA C HCHOJIb30BAHUEM  METOJa
3JIEKTPOHHOTO OajaHca.

Teopust FNEKTPOIUTHUECKON AUCCONUALINH. DIEKTPOIUTHI U HEITEKTPOIUTHI.
Katnonsl, annonsl. MexaHW3M AMCCOUMALMU BELIECTB C PA3JIMYHBIMH BHJIAMU
XuMH4ecKor cBs3u. CteneHs aucconuanuu. CHUIbHBIE U CIa0bIE JIEKTPOIIUTHI.

Peakiiuu nonHoro oOMeHa. Y clioBUsl MPOTEKAHUSI peaKIMid HOHHOTO OOMEHa,
MOJHBIE W COKpAaIEHHBIE HWOHHBIC YpaBHEHHs peakuuid. CBOWCTBAa KHCIIOT,



OCHOBaHMA U CcOJell B CBeTE MpPEJACTaBICHUI 00 BIEKTPOIUTHUYECKOU
nucconunanuu. KauecTBeHHbIE peakiiui Ha MOHBI. [IoHsATHE O TUAPOIN3E CONEN.

Xumuueckuit IKcnepumenm:

O3HAKOMJICHHE C MOJCISIMHU KPUCTAUIMYECKUX PEMIETOK HEOPraHMYECKUX
BELIECTB — METAJUIOB M HEeMeTauloB (Tpadura M anmasa), CIOXKHBIX BEIIECTB
(xopuaa HaTpusi), UCCIEIOBAaHUE 3aBUCUMOCTH CKOPOCTH XUMHUYECKON peakiuu
OT BO3JICUCTBUS PA3IUYHBIX (HAKTOPOB, MCCIEIOBAHUE BIIEKTPONPOBOJHOCTH
pacTBOPOB BEILECTB, IpOLECCAa AUCCOLMALMU KHUCJIOT, IIEJIOYER U  COJer
(BO3MOXHO  MCIMOJB30BAHME BHUAECO MaTEpPHANIOB), IMPOBEJCHHE  OIBITOB,
WUIIOCTPUPYIOIINX ~ TPU3HAKM  TPOTEKAHHWS  peakuuid HOHHOTO  oOMeHa
(oOpazoBaHme ocajka, BBIJCICHHE Ta3a, oO0pa3oBaHHE BOAbI), OIBITOB,
WUTIOCTPUPYIOIIUX ~ MPUMEPHl  OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIX  PEaKUU
(ropeHue, peaklMu pasioKEeHHs, COCUHEHUS), pacllO3HaBaHUE HEOPraHMYECKHX
BEIIECTB C TIOMOIIBI0 KAUYECTBEHHBIX pEaKIMid Ha HOHBI, PEHICHUE
AKCIIEPUMEHTAJIbHBIX 3a/a4.

HemeTtasuibl 1 UX COeIMHEHUSI

OO6mast xapakrepucTuka TrajoreHoB. OCOOEHHOCTHM CTPOCHHUS aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHue W (pu3nueckue CBOWCTBA MPOCTHIX
BEIIECTB — TaJOr€HOB. XUMHYECKHME CBOMCTBA Ha IMpUMEpe  XJjopa
(B3auMoOJEiCTBME C MeTaUlaMd, HEMeTaJlJlaMH, IleJio4aMu). XJIOPOBOIOPO/I.
ConsiHast KucioTa, XMMHUYECKHUE CBOICTBA, MOJydeHHE, NMpuMmeHeHue. JleiicTBue
XJIOpa U XJIOPOBOAOpPOAA HA OPraHM3M uYeJIoBEKa. BakHellne XJIOpUIbl U HX
HAXOXKJICHHE B IPUPO/IE.

O6mas xapaktepuctuka smeMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTepHbIe cTeneHu okucieHus. CTpoeHue u (U3MYECKUE CBOWCTBA
MIPOCTHIX BEIIECTB — KUCIOPOJa U CEePhl. AJTOTPOITHBIE MOAU(PUKALIUNA KACTIOPOaa
U ceppl. XuMudeckue cBoiicTBa cepbl. CepoBOJOpOM, CTpOeHUE, (PU3HUYECKHE U
XUMu4eckre cBorcTBa. OKCHIBI CEephbl KaK MPEICTABUTENN KHUCIOTHBIX OKCHUIOB.
Cepnass kucioTa, (QuU3NYECKHe H XUMUYECKHE CBOHCTBa (oOmme Kak
MpEACTaBUTENsT Kjacca KHCIOT W crenududeckue). XUMUYECKHE PpeaKIilnw,
JeKalue B OCHOBE MPOMBIIUICHHOTO CIOco0a TMOJYYEHUST CEPHON KHCIIOTHI.
[Ipumenenue cepHoit kKuciaoThl. Conu cepHOM KUCIOTHI, KAYECTBEHHAs! peaKkus Ha
cynbdar-uoH. Haxoxmenue cepbl W €€ COCAMHEHHWA B MPUPOJE. XUMHUYECKOE
3arpsA3HEHUE OKPYXKAIOIIEH cpellbl COCAMHEHUSIMH Cepbl (KUCIOTHBIE TOXKIH,
3arpsi3HEHUE BO3/lyXa U BOJIOEMOB), CIOCOOBI €0 MpeA0TBPAILCHUSI.

OO6mrast xapaktepuctuka 31eMeHTOB VA-rpynmbl. OcOOEHHOCTH CTPOCHHS
aTOMOB, XapaKTEPHbIE CTENEHU OKUCIEHUS. A30T, pacIpOCTPaHEHHE B MPHUPOJE,
duznyeckue U XumMuieckue cBoiictea. Kpyropopot azora B npupoje. AMMHAK, €ro0
du3nUecKue U XMMHUYECKUE CBOMCTBA, MojlydeHue u npumeHenue. Coau aMMOHUS,



X GU3HYECKHUE U XUMHUYECKHE CBOMCTBA, MpUMeHeHHEe. KauecTBeHHas peakiusl Ha
MOHBI aMMOHMS. A30THas KHUCJIOTa, €€ mojiydeHue, GU3NYECKUe U XUMHUYECKUE
cBolcTBa (0OIlME€ KaK TMPENCTaBUTENsl Kjacca KHUCIOT U craeruduyeckue).
Hcnonp3oBaHue HUTpPATOB M COJEH aMMOHHS B KadyeCTBE MHUHEPaJIbHBIX
ynoopeHuil. XUMHUYECKOE 3arpsi3HEHUE OKPYXKalolel cpeibl COEAMHEHUSIMU a30Ta
(KUCTIOTHBIE JTOXHU, 3arpsi3HEHUE BO3JAyxXa, MOYBbl U BOJOEMOB). Docdop,
aloTponHeie Moaudukauuu ¢ochopa, GUMUECKUE M XUMUYECKHUE CBOMCTBA.
Oxkcun docdopa (V) u dochopHas kuciaora, pu3ndecKue U XUMUUECKUE CBONCTRA,
nonyuenue. Mcnonb3zoBanue (pochaTtoB B KauecTBe MUHEPATIBHBIX YA0OPEHHUIA.

O6mas xapakrepuctuka sneMeHToB IV A-rpynmnbel. OCOOEHHOCTH CTPOEHUS
aTOMOB,  XapaKTepHble  CTENEHU  OKHUCJIEHUs.  YTJIEepoJ,  aJuIOTPOIIHbIE
MoauUKAIMK, PaACIpPOCTpaHEHUE B MpuUpoje, (U3UYECKHE U XUMHUYECKUE
cBoiicTBa. Ancop6uusi. Kpyrosopot yriepoaa B npupoje. OKcuasl yriepoaa, ux
du3nueckre W XUMHUYCCKHE CBOWCTBa, JCHCTBHUE HA JKUBBIC OPraHU3MBI,
NOJIyYeHHE W TpPUMEHEHHE. DKOJIOrMYecKHue MpOoOJIEMbl, CBSI3aHHBIE C OKCHIIOM
yraepona (IV), rumore3a r100anbHOTO TOTEIUICHUS KJIMMAaTa, ITapHUKOBBIN
sbdexT. YronbHas kucinora u e€ coiu, ux (PU3nYecKue U XMMHUYECKUE CBOMCTBA,
nojiydeHue W TpuMmeHeHne. KauecTBeHHas peakuus Ha KapOOHAT-MOHBI.
Hcnonb3oBanue kapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIIJICHHOCTH U CEJIbCKOM
XO35MCTBE.

[lepBoHauanbHbIE TOHATUS 00 OPraHUYECKUX BELIECTBAX KaK O COCAMHEHHSIX
yriaepoza (MeTaH, 3TaH, STUJICH, alleTUIIeH, ITAHOJ, TIUIEPHH, YKCYCHasl KUCIIOTA).
[IpupoaHbie HMCTOYHUKK YTIEBOAOPOAOB (yrojib, NPUPOAHBIA Ta3, HedTh),
IPOJIYKTHl WX TMepepadoTku (O€H3WH), WX POJIb B OBITY W IPOMBIIIJICHHOCTH.
[TonsiTHe 0 OMONOTMYECKH BaXKHBIX BEIIECTBAX: XKUpax, Oenkax, yrieBojgax — U ux
polii B OKM3HM UelOBeKa. MarepuanbHOE E€IWHCTBO OPraHHYeCKHX U
HEOPraHWYECKUX COCAUHCHUM.

KpemHunii, ero ¢usnueckue W XUMHUYECKHE CBOWCTBA, TOJYYCHUE W
npumeHenue. CoenuHeHuss KpeMmHHs B mpupone. OOmme mnpeacTaBieHus 00
okcune kpemuus (1V) m xpemuueBoi kuciore. CHIMKAThl, UX UCIOJIB30BAHHUE B
OBITY, B MPOMBIIIUICHHOCTH. BakHelIme cTpouTenbHble MaTepHalbl: KepaMuKa,
CTEKJIO, LIEMEHT, OeTOH, Xkene300eToH. IIpobmeMpl 6e30macHOTO HCIOJIBb30BAHUS
CTPOUTENHHBIX MAaTEPHUAJIOB B TTIOBCEIHEBHOM KU3HHU.

Xumuueckuii IKcnepumenm:

U3y4eHre 00pasIoB HEOPTAaHWYECKUX BEIIECTB, CBONCTB COJSHON KHCIIOTHI,
MPOBE/ICHUE KAYEeCTBEHHBIX PEAKIMN Ha XJIOPUJ-WOHBI U HAOIIOJCHUE TPU3HAKOB
WX TIPOTEKAHUS, OMBITHI, OTpakawmue (QU3NYECKUe W XUMUUYECKHE CBOWMCTBA
TAIOTCHOB M WX COEJUHEHUN (BO3MOXHO HCIIOJIb30BAaHUE BHICOMATEPHUAITIOB),
O3HaKOMJICHHME ¢ oOpa3laMud XJOpUAOB (TAJIOTE€HUIOB), O3HAKOMJIEHUE C



oOpazmamMu  cepbl W €€  COeQUHEHMSIMU  (BO3MOXHO  HCIOJb30BaHUE
BHJIEOMATEpUAIOB), HAOIOICHUE TpoIlecca OOYTJIMBaHUs caxapa MoJl JeCcCTBUEM
KOHLUEHTPUPOBAHHOM CEPHOM  KHUCJIOTBHI, U3Yy4YEHUE XUMHUUYECKUX CBOWCTB
pa30aBIEHHON CEPHOM KHUCIIOTHI, TPOBEACHNUE KAYECTBEHHOM peakiiuy Ha Ccyibdar-
MOH W HaOJIoJIeHHE TpHU3Haka €€ MPOTEKaHWs, O3HAKOMJIEHHE C (PU3nuecKuMu
cBoiicTBaMu azorta, ¢ochopa U HUX COEIUHEHUU (BO3MOXKHO HCIOIB30BAHUE
BUJIEOMATEPUATIOB), oOpas3liaMu a30THBIX U (PochHOPHBIX YIO0OpEHUH, MOTyYeHUE,
coOupaHue, paclo3HaBaHWE U M3YYCHUE CBOMCTB aMMHUaka, IMPOBEJICHUE
KaueCTBEHHBIX PEaKlUii Ha MOH aMMOHHUS U PocdhaT-uOH U U3YUYEHUE MPU3HAKOB
WX MPOTEKAHUS, B3aUMOJICCTBUE KOHIICHTPUPOBAHHON a30THOM KUCIIOTHI C MEIbIO
(BO3MOKHO HCIMOJIb30BAHUE BUJICOMATEPHUAIIOB), U3yUYCHUE MoJIenen
KPUCTAJUTMYECKUX PEMIETOK anmasa, rpaduta, QyaepeHa, O3HAKOMIICHHE C
MPOIIECCOM  aJCOPOLIMM PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM W
YCTPOWCTBOM TPOTHUBOTAa3a, MOJyYeHUE, COOMpaHHUE, pacTiO3HABAHUE M M3YYCHHUE
CBOMCTB YIJICKHCJIOTO Ta3a, MPOBEJCHUE KAueCTBEHHBIX pPEaKIMii Ha KapOOHAT U
CUJIMKAT-UOHBl M M3YYECHUE TMPU3HAKOB UX NPOTEKAHUSA, O3HAKOMJICHHE C
NPOAYKIHUEH CUJIMKATHOW MPOMBIIUICHHOCTH, PEIICHUE AKCIEPUMEHTAIbHBIX
3a7a4 1o teMe «BaxHeime HeMeTaaIbl U UX COCAUHECHUS Y.

MeTta/uibl M UX COETHMHEHMS

OO6mas xapakTepUCTHKa XUMHUYECKUX IJIEMEHTOB — METAJUIOB Ha OCHOBAaHUM
ux mnoynoxeHus B Ilepuoamueckoin cucreme xumuyeckux osiemeHtoB [l U.
MengeneeBa u ctpoeHus aTomoB. CTpoeHue MeTaioB. Metajuinueckasi CBsA3b U
METAUIMYECKasi  KPUCTAIMYECKAass  pemETKa.  DJIEKTPOXMMHUYECKUU  psfl
HaIpsDKEHUH MeTauioB. dU3nyeckre U XMMHUYECKUe CBOKCcTBa MeTamioB. Oo1me
criocoObl ToyueHuss MeTauioB. [loHATHE O KOPpPO3MHM METAIOB, OCHOBHBIE
criocoObl 3amuThl UX OT Koppo3uu. CriaBbl (CTajdb, YYT'YH, IIOPAUTIOMUHHM,
OpoH3a) M X MPUMEHEHHUE B OBITY U MPOMBIIIIIICHHOCTH.

[[lenounble MeTambl: mojioxkeHue B llepuoandeckor cucteMe XUMHYECKUX
snementoB JI. M. MenaeneeBa, CTpOCHHME MX aTOMOB, HAXOXKJICHUE B MPUPOJE.
dusnyuecKkue U XMMUYECKUE CBOMCTBA (Ha mpumepe Hatpusa U Kanus). OKcuasl u
TUJAPOKCHABI HaTpusi HW Kanus. [IpuMeHeHue IIeJOYHbIX METAUIOB U HUX
COEIMHEHU.

[[lenoyHo3eMeNnbHBIE METAJUIBI MAarHUd W KaJIbIUM: TOJIOKEHUE B
[Tepuognueckoit cucreme xumuueckux 3neMmeHtoB JI. M. MenneneeBa, crpoeHue
HX aTOMOB, HAaXOXJI€HHE B TIpupojae. PU3NUECKHE U XMMUYECKHE CBONCTBA MarHUs
W Kajnplus. BakHeimume coenuHeHUs Kaiabliusd (OKCHA, THIPOKCHUI, COJIH).
XKeécTtkoCTh BOABI M CIOCOOBI €€ yCTpaHEHUSI.

AJtoMuHME: NoJ10keHHEe B [leprnoanyeckoi CuCTeEME XUMUYECKHUX JIEMEHTOB
JI. 1. MenpneneeBa, CTpOEHUE aroMa, HaxoxkJAeHUe B mpuponae. duznueckue u



XUMUYECKHE CBOMCTBA aitoMUHMsI. AMDOTEpHbIE CBOMCTBA OKCUJIA U THUAPOKCHUIA
ATIOMHUHMUSL.

Kenezo: nonoxenue B [lepuoandeckoil cucreMe XUMUYECKUX JIEMEHTOB /.
. MenneneeBa, CTpOEHHE aroMa, HaxXOXIeHUE B mpupone. Pusnyeckue Hu
XUMUYECKHE CBOMCTBA xele3a. OKCUabl, THAPOKCUIBI U conu xkenesa (1) u xenesa
(1), ux coctaB, CBOKWCTBA U MOJIyUYCHHE.

Xumuueckuit IKCnepumenm:

O3HAaKOMJICHHME C oO0pasllaMud METAJIOB U CIUIABOB, UX (DU3NYECKUMU
CBOMCTBaMH, M3y4YEHHUE  PE3yJIbTaTOB  KOPPO3UU  METAUIOB  (BO3MOXKHO
UCIIOJIb30BaHUE BHJICOMATEPHATIOB), OCOOCHHOCTEW B3aUMOJICHCTBHS OKCHIA
KaJlbliUsl M HATpPUS C BOAOW (BO3MOXHO HCIIOJIb30BaHHE BHUIEOMATEPUATIOB),
UCCJICJIOBAaHNE CBOMCTB KECTKOM BOJIBI, MPOIECCa TOPEHUS Kejle3a B KUCIOPOJIe
(BO3MOXKHO  HCIMOJB30BAaHUE  BUJEOMATEpPUATIOB), TMPU3HAKOB  MPOTECKAHUS
KaueCTBCHHBIX PEaKIMii Ha WMOHBI: MarHUsI, KajbllUs, aJFOMUHUS, IIMHKA, JKele3a
(I u xenesza (I11), menu (1), HaGMOICHUE U OMMCAHUE MPOIIECCOB OKPALTHBAHHS
IJIaME@HU WOHAMHU HATpus, Kalusd | KaJlblusd (BO3MOXKHO HCIIOJIb30BaHUE
BUJIEOMAaTepUaIoB), UCCIe0BaHUE aM(OTEPHBIX CBOMCTB TUIPOKCH/IA ATFOMUHUS
U TUAPOKCHUA IIMHKA, PEIICHUE dKCIIEPUMEHTANIbHBIX 3a/1a4 1Mo TeMe «BakHeime
METaJUIbl U UX COEAUHEHUS.

XUMHA U OKPYXKAKIIAA Cpeaa

BemectBa u maTepuansl B IOBCEIHEBHOM >KM3HM 4YenoBeka. be3zomacHoe
UCIIOJIb30BaHME BEIIECTB M XMMHUYECKUX peakuuii B ObITy. IlepBas momoinb mpu
XUMHUYECKUX 0KOTaX U OTPABICHUAX.

XHUMHUYECKOE 3arpsA3HEHUE OKpPYXkaIlel cpenbl (IpeaenbHas IOMycTHMast
KOHIIEHTpauus BemiecTs, nainee — [1JIK). Poib XuMuu B pelieHur dKOJIOTHUECKUX
poOJIeM.

Xumuueckuit IKCnepumenm:

U3y4YeHHEe 00pa3I0oB MaTepHalioB (CTEKIIO, CIUIABBI METAJIOB, MOJUMEPHBIC
MaTepualbl).

Mexcnpeomemmunie cea3u

Peanuzanusa MeXnpeaIMETHBIX CBA3€H MpPU U3YYEHUH XUMUHU B 9 Kiacce
OCYIIECTBIISIETCSI 4Yepe3 UCIOJIb30BAaHUE KaK OOIMMUX €CTeCTBEHHO-HAYYHBIX
MOHSATUN, TaK W MOHATHH, SIBISIOMIMXCS CUCTEMHBIMH JJISI OTIIEIBbHBIX MPEIMETOB
€CTECTBEHHO--HAYYHOTO IIUKJIA.

OOmme ecTeCTBEHHO-HAYYHBIC TMOHSATHS: HAYYHBIM (DAaKT, TUMOTE3a, 3aKOH,
TEOpHWs, aHauu3, CHHTE3, KIacCHPUKaAIUsi, TMEePUOANIHOCTh, HAOIIOIEHUE,
AKCHEPUMEHT, MOJIETMPOBAHUE, HU3MEPEHHUE, MOJEb, SIBJICHUE, MNapPHUKOBBIN
(b exT, TeXHOIOTHS, MaTePHAIIbI.



Odwuszuka: MaTepus, aTOM, OJJIEKTPOH, MPOTOH, HEWTPOH, HWOH, HYKIH]I,
W30TOMBI, PAAMOAKTUBHOCTb, MOJIEKYyJNa, JJIEKTPUYECKHUI 3apsij, MPOBOIHUKH,
MOMYPOBOJHUKH, IUDIEKTPUKH, (POTOIIEMEHT, BEIIECTBO, TeNIOo, OO0BEM,
arperaTHoe COCTOSIHUE BEIIEeCTBa, ra3, pacTBOpP, paCTBOPUMOCTb, KPUCTAJUTMUECKAs
pemérka, CruiaBbl, (pU3MUECKHE BEIMYUHBI, CIUHUIBI U3MEPEHHs, KOCMUYECKOEe
MPOCTPAHCTBO, MJIaHEThI, 3BE3/b1, CoMHIIE.

buonorusi: ¢orocunres, npixanue, Omocdepa, SKOCUCTEMA, MHUHEPAIHHBIC
ya0oOpeHwsI, MUKPO3JIEMEHTHI, MaKPOAJIEMEHTHI, TUTAaTeIbHbIC BEIIECTBRA.

I'eorpadus: armocdepa, ruapocdepa, MUHEpandbl, TOPHBIE MOPOIHI,
MOJIE3HBIC UCKOMaeMbIe, TOTIMBO, BOJHBIE PECYPCHI.






TEMATHYECKOE IINTAHUPOBAHUE

8 KIIACC
Ne KoimnuecrBoyacos
DJIEeKTPOHHbIE

HaumenoBanuepa3nesoB u | Be (uudpossbie)
1 Kontpoasn IIpakTHYeck

TeMIIPOTrPaMMbI er o0pa3oBaTe/IbH
/ blepadoThI nepadoThI

0 blepecypcsl

n

Paznen I.HepBOHa‘laﬂbeIe XUMHYECCKHEC lIOHﬂTI/Iﬂ.HepI/IOJII/I‘{eCKI/Iﬁ 3aKOH "

Ilepuonnueckas cucrema xumuueckux 3jeMeHToB JI. U. MenpaeneeBa. CTpoeHue aToMOB.

Xumusi — BaxkHast 00J1aCTh bubnuoteka
1 €CTECTBO3HAHUS 5 5 LIOK
1 MIPAKTHUYECKOU https://m.edsoo.ru/
IeATEIIFHOCTH YeI0BeKa 7f41837c
bubnuoteka
1. BemecTBa u 15 1 HOK
2 XUMHYECKHUEPEAKIIUU https://m.edsoo.ru/
7f41837¢c
Hroromnopaszneny 20

Pa3znen 2.BaxHeiime npeacTaBUTe I HEOPraHNYeCcKNX BellecTB

bubnuoreka

2. Bosayx. Kucnmopos. 6 IHOK

1 ITousitre 06 okcumax https://m.edsoo.ru/
7f41837c
bubanorexa

2. Bonopon.Ilonstue o 8 1 LHOK

2 KHUCJIOTaX U COJISIX https://m.edsoo.ru/
7f41837c
bubanorexa

2. Bopa. PactBopel. [lonsitue 5 1 1 LIOK

3 00 OCHOBaHUAX https://m.edsoo.ru/
7f41837c
bubauoreka

2. OCHOBHBIEKIIACCBIHEOPraHUY 11 1 1 LHOK

4 €CKUXCOEOUHEHUN https://m.edsoo.ru/
7f41837c

Hroronopazneny 30

Pasznen 3.Xumnueckas cBsizb. OKHCIUTEIbHO-BOCCTAHOBHUTEIbHBIE peaKIuun

3.

1

XuMH4YECKas CB3b.

7

Bbubanoreka
LHOK
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https://m.edsoo.ru/
7f41837c¢

bubmmoreka
OKHUCIIUTEIBLHO-
CCTAaHOBUTEIILHEIE 8 HOK
Bo https://m.edsoo.ru/
peakim 7f41837c
bubmmoreka
[HOK
1
Hroromnopasaery > https://m.edsoo.ru/
7f41837c
bubmmoreka
[HOK
Pesepsrocspems 3 https://m.edsoo.ru/
7f41837c
OBUIEE KOJIMYECTBO 68

YACOB I10 ITPOI'PAMME
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9 KJIIACC
Ne KoanuecTBouacon
DJIEeKTPOHHbIE
HanmenoBanuepasaesioB u Be (undposbie)
1 KouTpoiabn IIpakTHYeck
TEMIPOTrPaMMbI er o0pa3oBaTe/ibH
/ bIepadoThI HepadoThl
i 0 blepecypchl
Pa3nes 1.BemecTBo U XMMHYecKHe peaKkIuu
bubnuoteka
[ToBTOpEHue u yriyodieHue OK
3HaHUW OCHOBHBIX Pa3/IesiOB 5 1 .
voca 8 Kacea https://m.edsoo.ru/
M 7f41a636
bubnuoteka
OCHOBHBIE3aKOHOMEPHOCTUX 4 IIOK
MMHWYECKUXPEAKIINN https://m.edsoo.ru/
7f41a636
bubnuoteka
DJIEKTPOJIUTHYECKAS
[HOK
JTUCCOITHAITNSA. X UMUYECKHE 8 1 1
K B DACTEODAX https://m.edsoo.ru/
PCAKIIH B pacTBop 7f41a636
Hroronmopazneny 17
Pa3nen 2.HemeTa/u1bl M MX COEIMHEHUA
bubnuoreka
OO6mrast XxapakTepucTuKa
[HOK
XMUMHUYECKUX 3JIEMEHTOB 4 1
VI A-roviis. Fatorets https://m.edsoo.ru/
DYIHIRL 7f41a636
OO6mras xapakTepucTuKa bubnuoteka
XUMHUYECKUX DIICMEHTOB 6 HOK
VIA-rpymmesl. Cepa u https://m.edsoo.ru/
eécoeTMHEHUS 7412636
OO01as XxapakTepucTuKa bubnuoteka
XUMHUYECKUX 3JIEMEHTOB VA- 7 1 LHOK
rpymmbl. A30T, pochop u ux https://m.edsoo.ru/
COEIUHEHUS 7412636
OO01as XxapakTepucTuKa bubnuoteka
XUMHUYECKHX 3JICMEHTOB [HOK
8 1 2
IVA-rpynmnel. Yraepon u https://m.edsoo.ru/
KPEMHUU U UX COCITUHEHUS 7412636
Hroronopaznemny 25

Pa3zgen 3.MeTaiibl M UX COCTUHEHU S



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

3.

1 OO0111eCBOMICTBAMETAIIIOB 4 ﬂgfﬁm.edsoo.ru/
7f41a636
bubaunoreka

Baxneiinime MeTauibl U UX 16 LIOK
COeIUHEHUS https://m.edsoo.ru/
7f41a636
Hroromnopaznemy 20

Pasznen 4.Xumus n okpyxkamouias cpeaa

bubanorexa
BemectBa u matepuainsl B 3 [HOK
’)KA3HU YeJIOBEKa https://m.edsoo.ru/
71412636
Hroromnopaszneny 3
bubanorexa
OK
p 3 1
C3CPBHOCBPCEMA https://m.edsoo.ru/
71412636
OBILIEE KOJIMYECTBO 68

YACOB II10 ITPOTPAMME



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

IHOYPOYHOE IIVIAHUPOBAHHUE

8 KVIACC
N KoaudecTBo4acon
B Mara DJIeKTPOHHbIeIU(POBBI
1 T KonTpoa IMpakTuy 6
eMaypoka ce usyue eo0pa3oBaTe/bHbIEpeCy
/ bHbIEPA0d | eckuepad
r HUSA pchbI
I OThI OTHhI
1 ggsg:a’mw“- L Bu6mmorexa [JOK
. https://m.edsoo.ru/ff0d210c
BBoanbmit
WHCTPYKTAX.
IIpakTuyeckas
padora Ne 1.
IIpaBuiia TeXHUKH
0€30I1aCHOCTH NpPH
padore B
5 22?:::;:01“ 1 1 Bu6muorexa [JOK
) https://m.edsoo.ru/ff0d227¢e
IIpuembioOpamenn
fc
J1a00paTOPHBIMO0O0
PYJAOBaHUEM H
HarpeBaTeJbHbIMH
npudopammu.
3 | Xumnueckagcumsos | 1 Bubnuorexa LIOK
https://m.edsoo.ru/ff0d23dc
HKa.

4 [Tepuoanueckas 1 bubmorexa IIOK
cuctema JI.1. https://m.edsoo.ru/ff0d26ca
Meunneneesa.

OTHOCHTENIbHEIC
aToMHasg U
g |oreommas | 4 Butnonesa 0K
) https://m.edsoo.ru/ff0d28c8
3aJa4H 10
XUMHYECKOM
dbopmyre.

6 OcHOBHBIE 1 bubmuoreka [JOK
CBEIICHHS O https://m.edsoo.ru/ff0d2a6c
CTPOCHHMH aTOMA.

7 1 bu6mmoreka [JOK



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d2a6c

N30TomEI.

https://m.edsoo.ru/ff0d2be8

DNEKTPOHBI U UX
pacripeiesieHIe 110
SHEPreTHYECKUM
YPOBHSIM 3JICMEHTOB

Ne 1-10.

bubmuoreka [IOK
https://m.edsoo.ru/ff0d2a6c¢c

DNEKTPOHBI U UX
pacripeiesieHIe 1o
SHEPreTHYCCKUM
YPOBHSIM 3JICMEHTOB

Ne 11-20.

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d2d50

bubmmoreka [IOK

Hownpr, https://m.edsoo.ru/ff0d2eae

NOHHAACBS3b.

y bu6moreka [IOK
OBaJICHTHASHEIION https://m.edsoo.ru/ff0d323c

SIPHASICBS3E.

DNEeKTPOOTPHUIIATEIb Bu6nuoreka ITOK

HOCTb. https://m.edsoo.ru/ff0d350c

KoBanentnasmossip

HasICBS3b.

v bu6moreka [IOK

) €TAJUINIECKAsACBA3 https://m.edsoo.ru/ff0d5230

KoppekunoHHsie

YIOPKHEHHS TI0
TeMe «ATOMBI
XUMHYECKUX
9JIEMEHTOBY.

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d37fa

KonTpoabHasi
pabora Ne 1 mo
TeMe «ATOMBI
XMMHYECKHX
3JIEMEHTOBY.

bubmuoreka [JOK
https://m.edsoo.ru/ff0d3al6

[pocTbleBelecTsa —
MeTanbl.

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d3b88

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d5708



https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d5708

MpocTble BellecTBa
— HemeTanbl.
Annotponus.Bozodyx
— cMech 2a308.
Cocmas 8030yxa.
Kucnopoo —
a1eMenm u npocmoe
sewgecmso. Q301

1 KOHH%CTB{\’/{ Bu6morexa [TOK

g | bemiectsa. MOJb. https://m.edsoo.ru/ff0d3f34
Moumnsiprast macca
BEIIECTBA.

1 | Monspnsrito6semra bubnuorexa [JOK

9 | 3000pa3HBIXBEMICCT https://m.edsoo.ru/ff0d40c4
B.
Pemmenue 3amau ¢
HCIIOJIE30BAHUEM

2 | noHsATHii: bubnuotexa [JOK

0 | xoamuuecTBO https://m.edsoo.ru/ff0d4290
BEIIIECTBA,
MOJISIpHAs Macca.
Pemrenue 3amau ¢
HCIIOJIB30BaHUEM

2 | HoHSATHiL: bu6moreka [IOK

1 | MonspHBIH 00BbEM https://m.edsoo.ru/ff0d448e
razoB, YHCJIO
ABorazpo.

2 | 3auer Ne 1 o Teme bubnnoreka [IOK

2 | «IIpocTbie https://m.edsoo.ru/ff0d4614
BeIeCTBAY.

2 C bubmuoreka [JOK

3 Tenetb https://m.edsoo.ru/ff0d497a
OKHUCJICHUS.

2 | BakHEHIIHEKIACChI bubnuorexa [IOK

4 | OMHAPHBIXCOCTUHEH https://m.edsoo.ru/ff0d4790
HH.

2 bu6mmoreka [JOK

5 | OcHoBaHus. https://m.edsoo.ru/ff0d4c4a

2 bu6mmoreka [JOK

6 | Kucnorsr https://m.edsoo.ru/ff0d4ae2

2 bu6mmoreka [JOK



https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4ae2

Coun. https://m.edsoo.ru/ff0d4ddo

Koppekunonusie

ynpamuﬂeﬂm 1o bubmuoreka [IOK

BAAHCHLIIM https://m.edso0.ru/ffod4ddo

KJ1accaM

COEIMHEHUI.

K bu6mmoreka [IOK
PHCTAILTHHECCKUCPE https://m.edsoo.ru/ff0d50d2

IICTKU.

YucTpleBellecTBa U
CMeECH.

bu6mmorexa [{OK
https://m.edsoo.ru/ff0d4dd0

Ilpakmuueckan
paooma Ne 2
«Pa3zoenenue
cmecell (Ha
npumepe o4ucCmKu
nOBApPeHHOll Conu)»

bubmmoreka [{OK
https://m.edsoo.ru/ff0d4f42

Bonma xak
pPacTBOPHUTEIIb.
Hacermennsie u
HEHACHIIICHHEIE
PacTBOPBHI.
MaccoBas u
o0BbeMHas 10U
KOMIIOHEHTOB
CMECH.

bu6moreka [IOK
https://m.edsoo.ru/ff0d542e

KoanuyectBeHHbBIE
pacyeTsl, CBSI3aHHbBIS
C IOHATUEM «(JI0JIS».

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d55a0

[NpaKkTnyeckas
paboTta Ne 3.
«IIpurorosJienne
PacTBOpOB ¢
onpeaeJ¢HHOM
MAaccoBO#l 10J1ei
PACTBOPEHHOTO
BeLIeCTBA»

bubmuoreka [JOK
https://m.edsoo.ru/ff0d5708

KoppekunoHHsie
yIpa>KHEHUSI 110

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d587a



https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4f42
https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d587a

Teme «CoequHeEHns

XUMHUYCCKUX
DJIEMEHTOBY.
KonTpoabHast
padora Ne 2 mo
3 TEeMe BI/I6JII/IOTeKa HOK
6 | «CoenuHeHus https://m.edsoo.ru/ff0d59e2
XHUMHYECKHX
3J1EMEHTOBY.
3 o bubmuoreka [JOK
7 ;Ig:;fl“e““e‘m https://m.eds00.ru/ff0d5b40
XUMHYECKHE
peakiuu.
Tennosoii 3¢ ekt
3 | XHMHYECKOH bubmuoreka [JOK
8 gzgﬁéii;;z}ifz;o https://m.edsoo.ru/ff0d5eba
YpaBHEHUH, DK30- U
SHHOTepMI/I‘—IeCKI/IX
peakuusax
XHWMHUYECKUEYypPaBHE
3 gm' Bu6morexa ITOK
9 B CaKIMMpPa3IOAKCHH https://m.edsoo.ru/ff0d6342
4 | PeakuumcoeInHEHU bubnuorexa [JOK
0 | https://m.edsoo.ru/ff0d664e
4 p bubnuoreka [{OK
1 CaKIHH3aAMCIICHHA https://m.edsoo.ru/ff0d664e
4 bubnuoreka [JOK
2 | PeaknuunoOMeHa. https://m.edsoo.ru/ff0d67ca
4 Tunsr X‘I‘/IMI/I‘ICCKI/IX Bu6miorexa [JOK
3 E;iﬁ;i Iéioﬁcm https://m.edsoo.ru/ff0d67ca
BOJIEL
dusnueckue u
XUMHAYECKUE
4 | cBOMCTBA bubmuoreka [JOK
4 ?ggggf;]f ) https://m.edsoo.ru/ffOdfee2
OKHCJICHHS,
TOpEHUE).
4 CnocoObl bu6mmoreka [JOK
5 MOJIyYEHUS https://m.edsoo.ru/ffOdfee2



https://m.edsoo.ru/ff0d59e2
https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d5eba
https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d67ca
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KUCIIOpOoJia B
nabopaTopuu U

MPOMBIIIJIICHHOCTH.
IIpumeHeHue
KHCJIOpOJia
[IpakTnueckas
pabota Ne 4 o
Pemienue
teme «[lomyuenue bubnuorexa [JOK
pacyeTHbl
U coOupanue https://m.edsoo.ru/00ad947
X 3a7a4
KUCIIOPOJIa, 4
3a1a4
M3y4YEHUE €ro
CBOMCTB»
dusnveckue u
bubmmoreka [{OK
XUMHUYCCKUEC
. https://m.edsoo.ru/00ad9b7
CBOMCTBa c
BOJIOPOJIA. B
Croco6s1
MOJIYy4YEHHUS bubmmoreka HOK
BOJIOPOJIAa B https://m.edsoo.ru/00ad9a5
nabopatopuu 0
IIpakTuyeckas
padota Ne 5 no
Teme «Iloyyenne bubnuoreka [IOK
U cooupanue 1 https://m.edsoo.ru/00ad9cb

BOJIOPO/IA,
U3ydyeHHe ero
CBOHCTB»

2

Pemenne
pacyeTHBIX 3a1a4
«BpIUnCIeHHs M0
XUMHYECKUM
yYpaBHEHUSM»

bubmuoreka [JOK
https://m.edsoo.ru/00ad9ela

Breruucnenus
00BEMa,
KOJINYECTBA
BEIIIECTBA ra3a Io
€ro U3BECTHOMY
KOJIMYECTBY
BEIIeCTBA WU
00BEMY

bu6mmoreka [JOK
https://m.edsoo.ru/00ad9ffa



https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9ffa

Breraucnenus
00BEMOB ra3oB 10
YpaBHEHUIO
peakuuu Ha
OCHOBE 3aKOHa
00BEMHBIX
OTHOIIICHUH Ta30B

bubnuoreka [IOK
https://m.edsoo.ru/00ada52c

O06o00meHune mo
TeMe
«A3meHenus,
NpoucxXoaAsime ¢
BelleCTBAMMI».

bu6mmoreka [IOK
https://m.edsoo.ru/00ada52c

KoHTponbHasn
pa6ota N2 3 no
Teme
«N3meHeHusn,
npoucxoaawme ¢
BewecTBammn»,

bubmmoreka [{OK
https://m.edsoo.ru/00ada34
2

OKcnapl:cocTas,
Kiaccudukanus,
HOMEHKJIaTypa

bu6moreka [IOK
https://m.edsoo.ru/00ada6bc

[Tonyuenue u
XUMHYECKHE
CBOMCTBA
KHUCIIOTHBIX,
OCHOBHBIX U
aMmdoTepHbIX
OKCHJIOB

bu6moreka [IOK
https://m.edsoo.ru/00ada82
4

OcHoBanus:
COCTaB,
Kiaccudukanus,
HOMEHKJIaTypa

bu6mmoreka [JOK
https://m.edsoo.ru/00ada96e

[Tomyuenue n
XUMHYECKHE
CBOMCTBaA
OCHOBaHMH

bubmuoreka [JOK
https://m.edsoo.ru/00adaab8

Kucnoter: coctas,
KIaccuQuKanus,
HOMEHKJIaTypa

bu6mmoreka [JOK
https://m.edsoo.ru/00adac34

ITony4yenue u
XUMUYECKUE

bu6mmoreka [JOK
https://m.edsoo.ru/00adaab8



https://m.edsoo.ru/00ada52c
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https://m.edsoo.ru/00ada824
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CBOMCTBA KUCJIOT

Conu (cpennue):
HOMEHKJIATYpa,
CIIOCOOBI
IIOJIy4YEHHUS,
XUMHUYCCKHUEC
CBOMCTBA

bubmuoreka [IOK
https://m.edsoo.ru/00adaab9

T'eneTnueckas
CBSI3b MEXKIY

bu6mmoreka [IOK

KJIaccaMu https://m.edsoo.ru/00adae28
COEIMHEHUH

OKucIUTeHbHO- bubmmoreka [{OK
BOCCTAaHOBUTEIILHEI https://m.edsoo.ru/00adb07
epeakuuu 6

OKHUCIIUTEIN U
BOCCTAaHOBUTEU

bubmmoreka [{OK
https://m.edsoo.ru/00adb07
6

YnpaxHeHus B
cocraBienun OBP

bu6moreka [IOK

METOJIOM https://m.edsoo.ru/00adb48
AJIEKTPOHHOTO 6

Oamanca.

[IpakTnueckas

pabota Ne 6.

Pemenne

AKCIIEPUMEHTAIbH bubnuoreka [JOK

BIX 3a7a4 110 TeMe https://m.edsoo.ru/00adb33
«OcHOBHBIC c

KJIaCChI

HEOPraHMYeCKUX

COEIUHEHUIN

0606ueHne

maTepuana Tem

«BaHeiiLine bubmuoreka [JOK
npeacrasnTenn https://m.edsoo.ru/00ad9ch
HeopraHU4ecKmx .

BewecTts, OBP»

KoHnTponpHas
paboTa Ha
MIPOMEKYTOYHOU
aTTecTaluu

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d61c6



https://m.edsoo.ru/00adaab9
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https://m.edsoo.ru/00adb076
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https://m.edsoo.ru/00adb486
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OBLLEEE
KOJIMUECTBO
YACOB I10
TTIPOTPAMME




9 KUIIACC

N KosauyecTBoUYacoB
B aT
A DJIeKTPOHHBbIeNN(
1| ¢ | Konrpo | IlpakTtum | ausy
Temaypoxka poBbIeoOpa3oBaTe
/ e | JIbHbIE yeckue YeH
bHbIEpecypcChl
1| r = padorsl | paborbl & HHA
0
[Iepnoanueckuil 3aK0H.
[lepuoanueckas bubnuorexa [JOK
CHCTeMa XMMHYCCKHUX 1 https://m.edsoo.ru/00a
anemenTtoB /1. W. db59e
Meneneera
3aKOHOMEPHOCTH B
. bubnuotexa [JOK
W3MCHCHUH CBOMCTB
B —— 1 https://m.edsoo.ru/00a
. db6éb6
TIEPBBIX TPEX MEPUOJIOB
Knaccudukanus n
bu6moreka [IOK
HOMEHKJIaTypa
- 1 https://m.edsoo.ru/00a
P db7e2
BEIIECTB
Bunpl xumuyeckoi
bu6moreka [IOK
CBSI3U U THIIBI
1 https://m.edsoo.ru/00a
KPUCTAJUIMYECKUX
5 dbac6
peéToK
KontponbHas padoTa
Nel mo teme
«IToBTOpEHUE U 1 1
yriayOiieHne 3HaHu|
OCHOBHBIX Pa3JIeJIoB
Kypca 8 Kkiacca»
Knaccudukanus bubnuoreka [JOK
XUMHUYECKUX peakiuid mo | 1 https://m.edsoo.ru/00a
Pa3IMYHBIM IPU3HAKAM dbch0
IToHATHE O CKOpOCTH
XUMHYECKON peaxkuuu. Bubnuoreka ]_[OK
IloHsTHE O TOMOT€HHBIX 1 https://m.edsoo.ru/00a
U TE€TEPOTre€HHBIX dbe9a
peakuusx
IlougaTre 0 XUMHUYECKOM bu6mmoreka [JOK
paBHOBecuu. DakToOpHI, 1 https://m.edsoo0.ru/00a
BJIMAIOIINE HA CKOPOCTD dc28c
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XUMHUUYECKOHN PEaKIuu U
MOJI0XKCHUE
XUMHYECKOTO
paBHOBECHS

OKHUCIINTEIIBLHO-
BOCCTaHOBHTEIbHBICPEAK

bu6mmoreka [IOK
https://m.edsoo.ru/00a

107071 dcade
Teopus

. bubmmoreka [{OK
AIEKTPOJIUTHYECKOM

muccomnuanuu. CHiibHbIE
U cJ1a0ble ANEKTPOJIUTHI

https://m.edsoo.ru/00a
dcd68

HNoHHbIEypaBHEHHSIPEAK
807071

bubmmoreka [{OK
https://m.edsoo.ru/00a
dd448

XUMUYECKUE CBOMCTBA
KHUCJIOT U OCHOBaHUM B
CBETE MpeJcTaBlieHui 00
AIEKTPOJTUTUYECKON
JMCCOLIMAIluN

bu6moreka [IOK
https://m.edsoo.ru/00a
dd5d8

XUMHYECKHE CBOUCTBA
COJIEH B CBETE
MpeACTaBICHUI 00

bu6moreka [IOK
https://m.edsoo.ru/00a

BIEKTPOJTUTUUECKON ddsh2
JTUCCOTTUAITAN
onsTHe o bu6mmoreka [JOK
. https://m.edsoo.ru/00a
TUAPOTIN3ECOICH

ddod4

O06001IeHne u
CUCTEMATU3AMA3HAHUN

bu6mmoreka [JOK
https://m.edsoo.ru/00a
ddd12

[IpakTrueckas padora
Ne 1. «Pemenue
AKCIIEPUMEHTAJIbHBIX
3a71a4»

bubmuoreka [JOK
https://m.edsoo.ru/00a
ddbfa

KonTtponsHas paborta
Ne2 o reme
«ONEeKTPOIUTUYECKAS
JIUCCOIAAITHSL.
XUMHUYECKUEPEAKIIUH B
pacTBopax»

bu6mmoreka [JOK
https://m.edsoo.ru/00a
ddecO

OO11ast xapakTepuCTUKa
raJIoreHOB. XMMHUYECKUE

bu6mmoreka [JOK
https://m.edsoo.ru/00a



https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcd68
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https://m.edsoo.ru/00addbfa
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https://m.edsoo.ru/00addfe2

CBOICTBA Ha PUMEPE
xJiopa

ddfe2

XJI0pOBOJOPOL.
CousiHast KUCIIOTA,
XUMHYECKHE CBOMCTBA,
MOJTy4eHUE, PUMEHEHHE

bu6mmoreka [{OK
https://m.edsoo.ru/00a
del04

[IpakTuyeckas pabora
Ne 2 o Teme
«Tonyyenue comaHOM
KHWCIIOTBI, U3y4EHUE €€
CBOMCTB»

bu6mmoreka [{OK
https://m.edsoo.ru/00a
de348

Breraucnenus mo
YpPaBHEHUSAM
XUMHUYECKUX PEAKIIUH,
€CJIM OJIMH W3 peareHTOB
ITaH B U30BITKE

bubmmoreka [{OK
https://m.edsoo.ru/00a
de488

OO01as xapakTepucTuKa
aneMeHToB VIA-rpynms

bu6moreka [IOK
https://m.edsoo.ru/00a
de64a

ANIOTpOIHBIE
MOIU(DUKAITUN CEPBHI.
Haxoxnenue cepol u e€
COEIMHEHUH B IPUPOJE.
XuMHudecKruecBoiicTBace
pBI

bu6moreka [IOK
https://m.edsoo.ru/00a
deb4a

CepoBojopos,
CTpoeHue, pu3ndeckue u
XUMHAYECKHE CBOMCTBA

bu6mmoreka [JOK
https://m.edsoo.ru/00a
de802

Oxkcunpl cepol. CepHas

KHUCTIOTa, (PU3HUECKUe U
XMUMHYECKHE CBOICTBA,

MIPUMEHEHHE

bubmuoreka [JOK
https://m.edsoo.ru/00a
dea28

XUMUYECKUE PeaKIInu,
JeKalue B OCHOBE
MIPOMBIIIIEHHOTO
crioco0a MoJyyeHus
CEpPHOM KUCIIOTBHI.
XuMHuecKoe3arpsisHeH!
€OKpYyKarollencpepicoe
JMHEHUSIMUCEPHI

bu6mmoreka [JOK
https://m.edsoo.ru/00a
dec8a

Brrunciaenue maccoBoi
AOJIM BbIXOJa IMPOAYKTa

bu6mmoreka [JOK
https://m.edsoo.ru/00a
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peaknuu

dec8a

OOmast xapakTepuCTUKA
3J1EMEHTOB VA-TpyNIibl.
A30T, pacpoCTpaHEeHUE
B IIpHUpoJe, GU3NIecKre
U XMMHYECKHE CBOMCTBA

bubnuoreka [IOK
https://m.edsoo.ru/00a
deeab

AMMMaK, ero
¢busnveckne u
XUMHYECKHE CBOICTBA,
MOJTyYCHHUE U
MIPUMEHEHUE

bu6mmoreka [{OK
https://m.edsoo.ru/00a
dfoo4

[IpakTnueckas pabora
Ne 3 o teme
«ITonyyenne ammuaka,
W3y4YEHUE €ro CBOWCTB)

bubmmoreka [{OK
https://m.edsoo.ru/00a
df180

A3oTHAg KHCJIOTa, €€
¢buznueckue u
XUMHYECKHE CBOMCTBA

bu6moreka [IOK
https://m.edsoo.ru/00a
df306

Hcnonp3oBanue
HHUTPATOB U COJIEH
aMMOHHSI B KQUeCTBe
MUHEpaJIbHbIX
yA0OpeHMIA.
XuMHYeCcKoe3arps3HeH!
COKpYyKarolencpepicoe
JTUHEHUSIMHA30Ta

bu6mmoreka [IOK
https://m.edsoo.ru/00a
df518

docdop. Oxcua
docdopa (V) u
dhocdhopnas kuciora,
(dbuznveckue u
XUMUYECKHE CBOWCTBA,
MOJTy4CHHE

bu6mmoreka [JOK
https://m.edsoo.ru/00a
df68a

Hcnonb3oBanue
(docdaroB B kauecTBe

bu6mmoreka [JOK
MUHEPAITbHBIX
N https://m.edsoo.ru/00a
ynoOpeHuit. dfe20
3arps3HEHUETIPUPOTHOM
cpensidocharamu
Yraepon,

pacnpocTpaHeHue B
npupoje, hpuznyeckue u
XMMHUYECKUE CBOMCTBA

bu6mmoreka [JOK
https://m.edsoo.ru/00a
dfd9c
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Oxcunpl yriaepoaa, ux
¢busnyeckue u
XMMHUYECKHE CBOMCTBA.
DKOJIOTHYECKHE
MpOoOJIeMBI, CBSI3aHHBIC C
okcuzom yriepona (1V)

bubnuoreka [IOK
https://m.edsoo.ru/00a
dfebe

VYronsHasg Kuciora u eé
COJIx

bu6mmoreka [{OK
https://m.edsoo.ru/00a
e006¢

[IpakTnueckas pabora
Ne 4 o teme
"[lonyuenue
YIJIEKHUCIIOTO Tasa.
KauectBennas peakuus
Ha KapOoHaT-MOH"

bubmmoreka [{OK
https://m.edsoo.ru/00a
e027e

ITepBoHayanbHbIE
TTOHATHS 00
OPraHNYeCKHUX
BEIIECTBAX KaK O
COEIMHEHUSX yriepoa

bu6moreka [IOK
https://m.edsoo.ru/00a
e054e

Kpemuuii u
€rocoeIMHeHus

bu6moreka [IOK
https://m.edsoo.ru/00a
€080a

[IpakTuueckas padota
Ne 5. Pemenue
AKCIIEPUMEHTAIIbHBIX
3aJa4 10 TEME
«Baxneimue
HEMETAJUIBI U UX
COEIMHEHU

bu6mmoreka [JOK
https://m.edsoo.ru/00a
e0bf2

KontponbHas padoTa
Ne3 o Teme
«Baxneimune
HEMETAJUIBI U UX
COETUHEHHS

bubmuoreka [JOK
https://m.edsoo.ru/00a
e0el8

OO01as XxapakTepucTuKa
XUMHUYECKHUX 3JIEMEHTOB
— METAaJJIOB.
Mertannuueckas CBSI3b U
MeTaJlImuecKas
KpHUCTaJUIMYECKast
peléTka.
duznyeckuecBoMcTBaME

bu6mmoreka [JOK
https://m.edsoo.ru/00a
e103e
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TaJ1JIOB

XHUMHUYECKUE CBOMCTBA
METaJlJIOB.
DNEeKTPOXUMHUYECKUI
psI HapsKEHUI
METaJlJIOB

bubnuoreka [IOK
https://m.edsoo.ru/00a
e1156

OO6mue crnocoObl
MOJIYYCHHS] METAJJIOB.
Crutasel. Beraucienus
10 ypaBHEHUSIM
XUMHUYECKUX PEAKIINH,
€CJI OJIMH W3 peareHTOB
COJICPKUT TIPUMECH

bubmmorexa [{OK
https://m.edsoo.ru/00a
1156

ITousaTue o bu6mmoreka [IOK
KOPPO3HUMETAIIOB https://m.edsoo.ru/00a
e1278
bubmuorexa [IOK
IllenounbieMeTaIIbI https://m.edsoo.ru/00a

eldb2

OKcHIIBI U THAPOKCHUIBI
HATpUs U KaJus

bu6moreka [IOK
https://m.edsoo.ru/00a
eldb2

Illenoyno3zeMenbHbIC
METaIbl — KaIbIIUU U
Maraui

bu6moreka [IOK
https://m.edsoo.ru/00a
e15e8

BaxueinmuecoenuHeHus
KaJIbIHS

bu6mmoreka [JOK
https://m.edsoo.ru/00a
e15e8

O06001IeHne u
CUCTEMATU3AMA3HAHUN

XKéctkocTh BOBI U
crnocoOsbl €€ ycTpaHeHus

bubmuoreka [JOK
https://m.edsoo.ru/00a
£1886

[IpakTrueckas pabota
Ne 6 o Teme
"KEcTKOoCTh BOOLI U
METO/IbI €€ ycTpaHeHus"

bu6mmoreka [JOK
https://m.edsoo.ru/00a
elae8

AmroMuHUI

bu6mmoreka [JOK
https://m.edsoo.ru/00a
elc64

AmboTepHbIe CBOICTBA
OKCH/JIa ¥ THIPOKCUA

bu6mmoreka [JOK
https://m.edsoo.ru/00a
elc64
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Keiaeso

bubmuoreka [IOK
https://m.edsoo.ru/00a
e1d86

OKCI/II[I)I, THAPOKCHUABI U
couin xxene3a (1) u
xemnesa (1)

bu6mmoreka [{OK
https://m.edsoo.ru/00a
e35e6

O06o0061IEHNE U
CUCTEMATHU3alUI3HAHUN

[IpakTnueckas pabora
Ne 7. Pemienue
IKCIIEPUMEHTATBLHBIX
3aJ1a4 10 TeEMeE
«Baxknenmme MeTasl
1 UX COETUHEHHUS

bubmmoreka [{OK
https://m.edsoo.ru/00a
e3de8

Brraumcnenns mo
YpaBHEHUSIM
XUMHUYECKUX PEAKIIUH,
€CJIM OJIMH W3 peareHTOB
ITaH B U30BITKE WIIH
COIEPKUT IPUMECH.
BrruncnennsamaccoBoin
OJIMBBIXOIAMPOIyKTapea
KIIMH

bu6moreka [IOK
https://m.edsoo.ru/00a
e1750

O06001eHne nu
CUCTEMATU3AMA3HAHUI

KontponbHas padoTa
Ne4 o Teme
«Baxxnenmue MeTaIbl
M UX COCIUHEHHU»

BeniectBa u MaTCpHrajibl
B HOBCQZ[HGBHOI‘/'I KU3HHU
YCJIIOBCKA

bubmuoreka [JOK
https://m.edsoo.ru/00a
e3f50

XHUMHUECKOE3arpsi3HEHU
€OKpYyKarolencpeasl

bubmuoreka [JOK
https://m.edsoo.ru/00a
e4270

Ponp xumMuu B peuICHUN
OKOJIOTHYCCKHUX HpO6J'IeM

bu6mmoreka [JOK
https://m.edsoo.ru/00a
e4270

O06o06mIeHNEe 1
CHCTEMaTHu3aIus
3HAaHUM3HAHUI TI0 TEME
«BemecTBo u

bu6mmoreka [JOK
https://m.edsoo.ru/00a
e0d0a
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XUMHYECKUE PEAKITHI)
O06o00611IEHNE U
6 N bu6mmoreka [{OK
CHCTEMATH3AaLMs 3HAHUI
1 https://m.edsoo.ru/00a
7 no teme «Hemerayuiel 1
db33c
HUX COCIUHEHUA =
O06o0061IEHNE U
6 . bubnuorexa [JOK
CHCTEMATH3AaIMs 3HAHUI
1 https://m.edsoo.ru/00a
8 o teMe «MeTtajuibl ¥ uX
d9ch2
CPEIMHECHHUS
OBULIEE KOJIMYECTBO 6

YACOB IIO ITPOT'PAMME | 8



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

YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

* Xumus, 8 kiacc/ I'abpuensia O.C., OctpoymoB WN.T'., Cnankos C.A.,
AxumonepHoe obmectBo «M3narensctBo «IIpocBemienue
» Xumus, 9 knacc/ 'abpuensu O.C., OctpoymoB U.I'., Cnagkos C.A.,

AKI_[I/IOHepHoe O6I_HCCTBO «H3paTensCcTBO «HpOCB@IJ_IeHI/Ie»

METOANYECKHUE MATEPHUAJIBI 1JIA YUUTEJIA

https://edsoo.ru/Predmet_Himiya.htm

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
NHTEPHET

https://resh.edu.ru/subject/29/

OueHo4Hble npoueaypbl
Lna ycmHeix omeemos onpedenaromcs caedyroujue Kpumepuu OUeHOK:
OTmeTKa «5»:

® OTBET IOJIHBIM W MPAaBWJIbHBIA HA OCHOBAHMM M3YYEHHBIX TEOPHIl; - MaTepuain
W3JI0KEH B ONPEACIICHHOM JIOTMYECKOW IMOCIIEI0BATENBHOCTH, JINTEPATYPHBIM
SI3BIKOM;
® OTBET CaMOCTOATENbHBIM. CucTeMaTuyeckas JEMOHCTPALMS MPABHIBHBIX
OTBETOB.
OTmeTKa «4»:

® OTBET HOJHBLIA U HpaBI/IJ'IBHHﬁ Ha CHOBAHWH U3YUYCHHBIX TCOpHﬁ;


https://resh.edu.ru/subject/29/

e MarepHall H3JI0KEH B OINPEIEICHHOW JIOTHYECKOM MOCIEA0BATEIBHOCTH, IPHU
9TOM JIOMYIIEHBI JBE-TPH HECYIIECTBEHHBIC OINMOKU, HWCIPABICHHBIC IIO
TpeOOBAHUIO YUUTEIIS.

OTtmetKa «3»:

® OTBET MOJHBIM, HO MPU ATOM JONYIIEHA CYIIECTBEHHAs OIMMUOKA WMJIM OTBET
HECIIOJIHEIN, HeCBSA3HBIMN.
OTmeTKa «2»:

® [pu OTBETE OOHAPY)KEHO HEMOHMMAHME YYAIIMMCS OCHOBHOIO COAEpIKaHMS
y4eOHOro Marepuajla WIH JONYIIEHbl CYIIECTBEHHBIE OLIMOKH, KOTOpbIE
YYaIIUKUCS HE MOXKET HCIPABUTHh IPU HABOJAIIMX BOIPOCAX YUUTENS WIHU
YaCTUYHO HCIIPABIISECT HE3HAUYNUTEIIbHBIE.

OueHKa 3KcnepumeHmasnnbHeix ymeHuUl, 1a6opamopHsix pabom

OLEeHKa CTaBMTCA Ha OCHOBaHMM Hablo4eHUSA 33 YYaALLMMMUCA U MTMCbMEHHOIO OTYeTa
3a pabory.

OTmeTKa «5»:

e paboTa BBIOJIHEHA TMOJHOCTHIO M MPAaBWIBHO, CHAETaHbl IPaBUIbHBIC
HaOJI0/IEHUS ¥ BBIBO/IBI;

® DOKCIIEPUMEHT OCYIIECTBIEH IO IJIaHy C Y4YeTOM TEXHUKU Oe30MacHOCTH H
npaBuJl pabOTHI C BEIIECTBAMH M 00OPY/I0BAHHEM;

® MPOSBJICHBl OPraHU3alMOHHO - TPYAOBBIE YMEHHS, MOJAJIEPKUBAIOTCS YUCTOTA
paboyero mMecta u MOPSAOK (Ha CTOJIE, SKOHOMHO HCIOJIb3YIOTCSI PEaKTHUBBI);

® cHCTEMaTHYeCKOe MPABUJILHOE BBIIIOJIHEHUE JIA00OPATOPHBIX PadoT.

OTtmeTKa «4»:

e paboTa BBINOJHECHA MTPABUIILHO, CJCIIaHBI MPABUIIbHBIC HAOIIOICHUS U BBIBOJIBI,
HO IIpU 3TOM DKCIEPUMEHT IIPOBEIECH HE IIOJHOCTBIO WIM JOIIYLIEHBI
HEeCYIIECTBEHHbIE OMUOKU B padoTe ¢ BellecTBaMU U 000pyI0OBAaHUEM.
OTmeTKa «3»:

e paboTa BHINOJIHEHA MPABWILHO HE MEHEE YeM HAIOJOBHUHY WM JIOIMYIICHA
CyIIeCTBeHHasi OMMOKa B XOJ€ IKCIEpUMEHTa B OOBsSICHEHUH, B 0opMICHUU
paboTel, B COONMIOJCHUM TMpaBWJI TEXHUKHM O€30MacHOCTH Ha paboTe cC
BEIIECTBAMU M OOOpYIOBAaHUEM, KOTOpas HCHOpaBisSeTcss MO TPeOOBaHUIO
YUUTEIS.

OTmeTKa «2»:

e JOomMyIIeHHI 1Be (M OoJiee) CYIIECTBEHHbIE OIMOKH B XOJI€ IKCIEPHUMEHTa, B
oObsicHeHUU, B odopmiieHHH padOTHl, B COONIOJACHUU TPaBUI TEXHHUKHU



Oe3omacHOCTH Tpu padoTe C BemecTBaMU U O00OpYyIOBaHHEM, KOTOpBIC
yYaIuics YaCTUYHO MOXKET UCIPABUTH 110 TPEOOBAHUIO YUUTEIIS;

e paboTa  BBINOJIHEHA  YacTHYHO, y  y4alllerocs  IUIOXO  Pa3BUTHI
OKCIICPUMCHTAJIbHBIC YMCHUA.

OuyeHKa ymeHul pewlamb pac4emHsie 3a0a4u
OtmeTtKa «5»:

® B JIOTMYECKOM pACCYKJIEHHM W PEIICHUH HET OMMOOK, 3aJada pelieHa
palrMoHaIBHBIM CIIOCOO0M;
® CHCTEMaTHYECKOE MPABUIHLHOE PEIICHUE PACUETHBIX 3a/1a4;
OTmeTKa «4»:

® B JIOTHYECKOM PACCY)KJICHHH M PEUIEHUS HET CYIIECTBEHHBIX OMUOOK, HO
3a/1aya pelieHa HeparroHAIBHBIM CIIOCOO0M, WM JOIYIIEHO He 0ojee JBYX
HECYIIIECTBEHHBIX OITHOOK.
OTtmeTKa «3»:

® B JIOTHYECKOM PACCY)KICHHUU HET CYIIECTBEHHBIX OIIMOOK, HO JOIYyIICHA
CYyIIIECTBEHHAs OMMOKa B MATEMAaTHUYECKUX pacueTax.
OTmeTKa «2»:

® UMEeTCs CYUIECTBEHHbIE OLIMOKM B JIOTUYECKOM pPAacCy)KIEHUHM U B
pelieHnu. [JoTCyTCTBUEOTBETaHA3aJaHHUE.

OyeHKa nucoMeHHbIX KOHMPOsbHbIX pabom
OTmeTKa «5»:

® OTBETHOJIHBIA U MPABUIBHBIN,
® CHCTEMaTHYECKOE IPABUIIBHOE PEIICHUE KOHTPOIBHBIX palboT.
OTmeTKa «4»:

® OTBET HEMOJHBIN WK AOMYIIEHO He 0oJiee IBYX HECYIIECTBEHHBIX OIIHMOOK.
OTmeTKa «3»:

e paboTa BHITIOJHEHA HE MEHEE YeM HAIlOJIOBUHY, JOIMYIIEHA OJJHA CYIIIeCTBEHHAs
olMOKa ¥ TPU 3TOM JIBe-TPH HECYIIIECTBEHHBIE.
OTmeTKa «2»:

L4 pa60Ta BBIIIOJIHCHA MCHbBIIC YCM HAIIOJIOBUHY WX COIACPKHUT HCECKOJIBKO
CYIICCTBCHHBIX OIINOOK.
° pa6OTaHeBLIHOJ1HCHa.



OueHkamecmosbixpabom

Mpu oLEeHMBAHUKN TECTOB UCMNONb3YETCA CeAYIOLLAnA WKana
«5»-90-100 %;

«4» -70 -89 %;

«3»-50-69 %;

«2»-0-49%



