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a0oyasi nporpaMMa no yueGHomy npeamerty «Xumus» 1Jst 8-9-x KjiaccoB

IHosscHuTEABbHAA 3AIIHCKA

Pabouas mporpamMma 1o XMMUU Ha YPOBEHb OCHOBHOT'O 00IIIEro 00pa3oBaHus s
obyuaroruxcs 8-9-x kimaccoB MBOY «Manoatneimckas COIL» paspaborana B
COOTBETCTBHH C TPEOOBAHHUSIMHU:

o ®enepanpHoro 3akoHa ot 29.12.2012 Ne 273-03 «O6 obpazoBanuu B Poccuiickoii
denepauuny;

o mnpuka3za Munnpocsenierus ot 31.05.2021 Ne 287 «O06 yrBepxaeHun
(benepaabHOro rocy1apcTBEHHOr0 00pa30BaTENILHOIO CTaH/1apTa OCHOBHOTO
o011ero 0Opa3oBaHuUAY,

o mnpukaza MunmnpocsemeHus ot 18.05.2023 Ne 370 «O6 yTBepxaeHuu ¢eaepaibHOi
00pa3oBaTeNbHON MPOrPaMMbl OCHOBHOTO 00IIeT0 00pa3oBaHUs,

o mnpukaza Munmnpocsemenus ot 22.03.2021 Ne 115 «O6 yrBepxkaenuu [lopsaka
OpraHu3allH U OCYIIECTBIICHHS 00Pa30BATEIBHON NEATETLHOCTH 110 OCHOBHBIM
0011e00pa3oBaTeNIbHBIM IIpOrpaMMaM — 00pa3oBaTeIbHBIM IPOrpaMMam
Ha4aJIbHOTO OOIIIEr0, OCHOBHOT'O OOIIETO M CPEHEro 0011Iero 00pa3oBaHus»,

o Konnenuuu npenogaBanus yuyeOHOro npeamera «XuMus»,

o KoHuenuuu 3K0i0ruyeckoro oopa3oBaHust B cucteMe oo1iero oopa3oBaHus;

e CII2.4.3648-20 «CanuTtapHO-3MHIEMUOIOTUYECKUE TPEOOBAHUS K OpraHU3alusIM
BOCIIUTAHMS U O0YYEHHUs, OTABIXA U O3[JOPOBIICHUS ACTEH M MOJIOJICKI,
YTBEP)KJICHHBIX TOCTAHOBJIEHUEM IIaBHOTO caHUuTapHoro Bpaya ot 28.09.2020 Ne
28;

o CanlluH 1.2.3685-21 «I'urnennueckue HOpMaTUBBI U TPEOOBaHUS K 00ECIIEUCHHIO
0e3omacHOCTH U (WK) OE3BPEIHOCTH IS YelIOBEKa (PaKTOPOB CPeIbl OOUTAHUS,
YTBEP)KJICHHBIX TOCTAHOBJIEHUEM IIaBHOTO caHUuTapHoro Bpaya ot 28.01.2021 Ne
2,

e y4eOHOTO IJIaHa OCHOBHOTO 00IIIero 00pa3oBaHus;

e (enepanbHOI pabouelt MporpamMmbl 0 y4eOHOMY MpeaMeTy «XUMUS.

PaGouas mporpamma opreHTHpPOBaHA HA 1E€BbIe TPUOPHUTETHI, CHOPMYIUPOBAHHBIE B
dbenepaibHON pabouelt mporpaMme BOCIUTaHUs U B paboueit mporpamme Bocniutanusi [ bOY
«Cpennsist mxomna Ne 1y,

[IporpaMmMa o XuMUM Ha YpOBHE OCHOBHOTO 0011Iero 00pa3oBaHus COCTaBICHA Ha OCHOBE
TpeOOBaHUH K pe3yIbTaTaM OCBOCHHSI OCHOBHOM 00pa30BaTeIbHON MTPOrpaMMbl OCHOBHOTO
ob1ero oopazoBanus, npeacrasieHHbx B PI'OC 00O, a Taxxe Ha OCHOBE (eiepaabHOI
paboueii TporpaMMBbl BOCIIUTAHUS U C YIE€TOM KOHIIEIIUY MTPENOo1aBaHus yueOHOTO
npenMera «XUMHUs» B 00pa3oBaTeIbHbIX opranuzanusx Poccuiickoit @enepariui.

[Iporpamma o XMMuUU JAeT MpeCTaBICHUE O LENsIX, 00MIel cTpaTeruu o0y4eHus,
BOCIIUTAHMSI U Pa3BUTHUS O0YUaIOLIUXCSI CPEACTBAMU YyUeOHOIO MpeIMETa, YCTaHABIMBAET
00s13aTeNIbHOE IPEIMETHOE COJIEpKAHNE, TPETYCMaTPUBAET paclpeiesIeHHe ero 1o Kiaccam
U CTPYKTYpUPOBaHUE MO pa3fiesiaM U TeMaM IIPOrpaMMBbl 0 XUMHH, ONpeeseT
KOJIMYECTBEHHBIE U KAUECTBEHHbBIE XapaKTEPUCTUKH COACPIKAHUSI, PEKOMEHTYEMYIO
IIOCJIE0BATEIBHOCTD N3YUYEHUS XMMHUH C YY€TOM MEKIIPEIMETHBIX U BHYTPUIIPEIMETHBIX
CBSI3€H, JIOTHMKH y4eOHOr0 Mpolecca, BO3PACTHBIX 0COOEHHOCTEN 00yUaroIuXcs, ONpeaeseT



BO3MOXKHOCTH ITpEMETa ISl peaii3aiuy TpeOOBaHH K pe3yIbTaTaM OCBOCHUSI OCHOBHOM
00pa3oBaTelIbHOM MPOrpaMMbl Ha YPOBHE OCHOBHOT'O OOILET0 00pa30BaHusl, a TAKKe
TpeOOBaHUil K pe3yabTaTaM 00y4eHHUsI XMMUHU Ha YPOBHE 1€ U3y4eHus peaMeTa 1
OCHOBHBIX BUJIOB y4eOHO-II03HABATEIBHON JICSITEIbHOCTH 00YYaIOIIEroCs 0 OCBOCHUIO
y4eOHOTO COo/IepKaHMsL.

3HaHuEe XUMHH CIIY>)KUT OCHOBOH JUTst (YOpMUPOBAHHSI MUPOBO33PEHHUST 00yHarOIIErocs, ero
IPEJCTAaBICHUNA O MAaTEpUAIbHOM €IMHCTBE MUPA, BAXKHYIO POJIb UTPAOT (GOPMHUpPYEMBIE
XMMHEN TPEACTABIICHHS O B3AUMOIIPEBPALLEHUSIX SHEPTUU U 00 DBOJIIOLIMY BEILECTB B
IPUPOJE, O MYTAX PEIIEeHUs I100aIbHBIX IPOOIEM YCTOMUMBOrO pa3BUTHS YEIOBEUECTBA —
CBIPBEBOI1, YHEPreTUUECKOH, MUIIEBOI U HIKOJIOTHUECKON OE€30MIaCHOCTH, TPobIeM
3IpaBOOXPaHEHUS.

N3yuenune xumumu:

e CIIOCOOCTBYET peam3aliy BO3MOXKHOCTEH JUIsi CaMOpa3BUTHUS U (POPMUPOBAHUS
KyJIbTYpPbI JIMYHOCTH, €€ 001Ieil U (yHKIHMOHAIBHOI IPaMOTHOCTH;

e BHOCHT BKJIaJl B (GOPMUPOBAHNE MBIIUICHHUS U TBOPUECKUX CIIOCOOHOCTEH
00y4aroNMXcsl, HABBIKOB X CAMOCTOSITECIBHON YUeOHOMH e TeIbHOCTH,
SKCHICPUMCHTAJIBHBIX U UCCIICA0BATCIIBCKUX YMCHHﬁ, HCO6XOI[I/IMI)IX KaK B
HIOBCEHEBHOM )KU3HH, TaK U B TPOPECCUOHABHOM ACSTEIbHOCTH,;

e 3HAKOMMT CO CHGHHQ)I/IKOI;'I HAay4YHOT'O MBIINUJICHUA, 3aKJIaJIbIBACT OCHOBBI HCJIOCTHOT'O
B3IJIsI1a HA €IMHCTBO MPHUPOJIBI M YEIOBEKA, SIBJISCTCS OTBETCTBCHHBIM ATAIIOM B
(OpMUPOBAHUY €CTECTBCHHO-HAYYHON IPAMOTHOCTH O0YYaIOIINXCS;

e CrHocoOcTByeT (POPMUPOBAHUIO IEHHOCTHOT'O OTHOIIECHHS K €CTECTBEHHO-HAYYHBIM
3HaHHSM, K PUPOJIC, K YEJIOBEKY, BHOCHT CBOM BKJIAJI B 3KOJIOTHYECKOE
o0pa3oBaHue 00yUJaIOIINXCS.

JlaHHble HanpaBJIeHUs B 00y4EeHUH XUMUU 00ECIIeUNBAIOTCS ClielU(DUKON coJIepKaHus
y4eOHOr0 MpeMeTa, KOTOPBIH ABISETCs Nelarornyecky aanTupOBaHHBIM OTPaKEHUEM
0a30BOM HAyKH XMMUU Ha ONPEJICIICHHOM 3Talle €€ pa3BUTHSL.

Kypc xuMuu Ha ypoBHE OCHOBHOT'O O0ILEr0 00pa3oBaHUs OPUCHTUPOBAH Ha OCBOCHHE
00y4aroIMMUCs CUCTEMBI IEPBOHAYATIBHBIX MOHATUI XUMHH, OCHOB HEOPTaHUYECKON XUMHUU
1 HEKOTOPBIX OTAENIbHBIX 3HAYMMBbIX ITOHSATHI OPraHUYeCKOW XUMHUH.

CrtpykTypa coaepkaHus MPOrpaMMbl IO XUMHH CPOPMUPOBAHA HA OCHOBE CHCTEMHOTO
noaxoza kK ee uzydenuto. Coaep:kanue CKIabIBa€TCA U3 CUCTEMBI MOHATUA O XMMHUYECKOM
AJIEMEHTE M BEIIECTBE M CUCTEMBI MOHATHIA O XUMHUYECKO peakiuu. O0e 3T CHCTEMBbI
CTPYKTYPHO OPraHW30BaHbI 110 IIPUHLIMITY ITOCIEI0BATEILHOTO PA3BUTHS 3HAHUN HA OCHOBE
TEOPETUYECKUX MPEJCTABICHUN PA3HOTO YPOBHS:

e ATOMHO-MOJIEKYJISIPHOT'O YUEHHS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

o [Ilepuonunueckoro 3akona J[.M. MenaeneeBa kak OCHOBHOT'O 3aKOHA XHMMUHU;

e YYEHHUS O CTPOCHUU aTOMA U XMMHUYECKOU CBSI3H,

e TpEACTaBIIEHUHN 00 AIIEKTPOIUTHUECKON JUCCOIMAIINH BEIIECTB B PACTBOPAX.

Teopernueckue 3HaHUS pacCCMaTPUBAIOTCS HA OCHOBE AYMITMPUYECKH MTOITYYEHHBIX U
OCMBICJICHHBIX (DaKTOB, Pa3BHBAIOTCS MOCIEIOBATEIBHO OT OHOTO YPOBHS K IpyroMy,



BBIMONHSASA (QYHKIUK OOBSICHEHUS M IPOTHO3UPOBAHUS CBOWCTB, CTPOSHHSI U BO3MOXKHOCTEH
MIPAKTHUYECKOr0 IIPUMEHEHHUS U MOJIYy4YEHUs U3y4aeMbIX BELICCTB.

OcBoeHue MporpaMMBbl 0 XUMHUH CIIOCOOCTBYET (POPMUPOBAHHUIO MPEACTABICHUS O
XUMHUYECKON COCTABJISIOLIEN HAYYHON KapTUHBI MUPA B JIOTHUKE €€ CUCTEMHOU IPUPOJIBI,
LIEHHOCTHOTO OTHOILIEHUSI K HAYYHOMY 3HaHUIO U METOJaM MO3HaHuA B Hayke. M3yueHue
XMMHUU TIPOUCXONT C MPUBJICICHUEM 3HAHUN U3 paHee N3YUYEHHBIX YUECOHBIX IPEIMETOB!
«Oxpyxaromuii Mupy», «buonorus. 5—7 kinaccel» u «Pu3uKa. 7 KjIacc.

[Tpu n3yueHNn XMMHUU TPOUCXOIUT (POPMUPOBAHHME 3HAHUI OCHOB XUMHUYECKOM HAyKH KaK
00J1IaCTH COBPEMEHHOI'0 €CTECTBO3HAHUS, IPAKTUUECKON JAEATEIbHOCTH YeJI0BEKa U KaK
OJTHOT'O U3 KOMIIOHEHTOB MUPOBOM KYJIbTYpHI. 3a7ada y4eOHOTO IPEAMETa COCTOUT B
(bOopMHPOBAaHUN CHCTEMbl XMMUYECKHUX 3HAHUN — BaKHEUIINX (PaKTOB, HOHATHH, 3aKOHOB U
TEOPETHUYECKUX MOJOKEHUM, TOCTYIHBIX 0000IIEHN MUPOBO33PEHUECKOT0 XapaKkTepa,
A3bIKa HAYKH, B IPHOOIIEHUH K HAyYHBIM METOJIaM IMO3HAHMSI IPU U3YYEHUH BELECTB U
XUMHUYECKUX PeaKluid, B (OPMUPOBAHUM U PA3BUTUH MO3HABATEIbHBIX YMEHUN U UX
IIPUMEHEHUH B y4eOHO-TI03HABATEIBHOM U y4eOHO-UCCIIe10BaTEIbCKON AEATENbHOCTH,
OCBOCHHU TPaBUJI 0€30MAaCHOTO OOpAIIeHHs C BEIIECTBAMH B ITOBCETHEBHON KHU3HH.

[Ipu u3yyeHnr XMMUU Ha YpOBHE OCHOBHOTO O0IIEr0 00pa30BaHus BaXKHOE 3HAUCHHE
puoOpenu Takue e, Kak:

e (opMupOBaHNE HHTEIUIEKTYAILHO PA3BUTON JTUYHOCTH, TOTOBOU K
caM000pa30BaHUI0, COTPYJHUUYECTBY, CAMOCTOSTEIbHOMY IIPUHATHUIO PELICHUH,
CIIOCOOHOM a1anTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBUSIM KU3HU;

e HaIpaBJIEHHOCTb OOyYEHHsI Ha CHCTEMAaTHYeCKOoe MPUOOIIEeHNEe 00yJaroIMXCs K
CaMOCTOSITENIbHOM MO3HABATEIbHON JEATEIILHOCTH, HAyYHBIM METO/1aM [TO3HAHUS,
(bOopMHPYIOLTMM MOTHUBALIMIO U PAa3BUTHE CIIOCOOHOCTEH K XUMHH;

e obecrnieueHue yciaoBUM, CIOCOOCTBYIONUX MPUOOPETEHUIO 00YUAIOIIUMUCS OMbITA
pa3sHOOOpa3HOM eATENLHOCTH, MO3HAHUS U CAaMOIIO3HAHMSI, KJIFOUEBbIX HAaBBIKOB
(kTFOUEBBIX KOMITETCHIIHIT), UMCIOIIMX YHHBEPCATbHOE 3HAUCHHE JIJISl Pa3IHUHBIX
BUJIOB JIEATENBHOCTH,

e (dopmupoBanue o0mIeH GYHKITMOHATHFHON U €CTECTBEHHO-HAYYHOU IPAMOTHOCTH, B
TOM YHCJI€ YMEHUH OOBSCHAThH U OLICHUBATH SIBIICHHS OKPY>KAIOLIET0 MUPA,
UCIOJIb3YS 3HAHUS U OIIBIT, TOJIyYEHHBIE TPU U3yYEHUU XUMUH, IPUMEHSATh UX MIPU
peleHny mpobJIeM B MOBCEAHEBHOM KU3HU U TPYIOBOU AEATEIbHOCTH,;

e (opMupoBaHUE y 00YHAIOIINUXCS TYMAaHUCTUYECKHUX OTHOILIEHUHN, TOHUMaHU
LEHHOCTH XMMUYECKHUX 3HAHUN JJIs1 BBIPAOOTKH IKOJIOTHYECKH 11e51eco00pa3Horo
MOBE/ICHUA B OBITY U TPYJOBOH AESITEILHOCTU B LEJSIX COXPAHEHUS CBOETO
3/10pOBbS U OKPYKAIOIIEH PUPOJHOMN CpEebl;

e pa3BHUTHE MOTHUBAIIMHU K 00YUYEHUIO, CIIOCOOHOCTEN K CAMOKOHTPOJIIO M
CaMOBOCIIUTaHHUIO Ha OCHOBE YCBOCHMS OOIIEUEIOBEUECKUX LIEHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MPO(UIIS U HANPABIECHHOCTH JajbHEHIIero
o0yueHusl.

OOr1iee YKcI0 YacoB, OTBEJCHHBIX JUIS H3YYEHHS XMMHUH Ha YPOBHE OCHOBHOTO OOIIEro
obpa3zoBanwusi, coctaBisietT 136 yaco: B 8-M kiacce — 68 yacos (2 vaca B Henelnio), B 9-m
kiacce — 68 vacoB (2 yaca B HEZIEIHO).



I[HSI peaﬂI/I3aL[I/II/I HpOFpaMMBI I/ICHOHB3YIOTCH y‘-IeGHI/IKI/I, IIOHYIJ_ICHHBIC K UCITIOJIB30BAHUIO
[IPH peaIr3alii UMEIONUX TOCYIapCTBCHHYIO aKKPEIUTAIIMI0 00pa30BaTE/IbHBIX MPOrPaMM
HaYaJIbHOTO O0IIEero, OCHOBHOTO OOIIET0, CPEeTHETO O0IIEero 00pa3oBaHUs OpraHU3aIUsIMHU,
OCYIIECTBISIONIMMU 00Pa30BaTEeIIbHYIO ACATEIBHOCTD, IPUKa30M MHHITPOCBEILICHHS OT
21.09.2022 Ne 858:

e Xumus, 8 knacc/ I'abpuensa O.C., Octpoymos WN.I"., Cnagkos C.A., AO
«M3natenscTBO "[IpocBemnienue»,
e Xumus, 9 kiacc/ 'adbpuensa O.C., Octpoymos WN.I'., Cnagkos C.A., AO
«M3natenscTBO "[IpocBemnienue»,
DNeKTpOHHBIE 00pa30BaTENIbHBIC PECYPCHI, JOMYIIEHHBIC K HCIIOJIB30BAHUIO MPHU PeaTn3aiiun
HMMEIOIIUX FOCYIaPCTBECHHYIO aKKPEIUTAIUI0 00pa30BaTeIbHBIX IPOrpaMM HavyaIbHOTO
00111er0, OCHOBHOTO O0OIIETO, CPEHEro 00IIero o0pa3oBaHus MpUKa3oM MHUHIIPOCBEIIEHUS
ot 02.08.2022 Ne 653:

e Xwumus, 8 xnace, PI'AOY IO «Axanemust MunnpocsemeHus: Poccumy,

e Xumus, 9 xnacc, DI'AOY JI10 «Akanemuss Munnpocemenust Poccuny,

e DIeKTpOoHHBIN 00pa3oBaTeNbHEIN pecypc «JloMamnmaue 3aaanus. OCHOBHOE o01iee
obpazoBanue. Xumusn», 8-9 kiacc, AO «M3narensctBo "lIpocBemenue' »;

o Tpenaxep «Obnaxo 3uanuit». Xumus. 8 kiacc, OO0 «DPuznkon Jlady;

Coaep:kanue yueOHOro npeamMera

LV
8-1 KJace
HepBOHa‘laﬂbele XUMHNYECKHUE NMMOHATUA

[Ipenmer xumun. Ponb XuMHM B )KU3HU YeJIOBEKa. XUMHUS B CUCTEME HayK. Tela u BelecTBa.
duznuecKkue CBOMCTBA BEUIECTB. ArperaTHoe cocTtosiHue BemecT. [lonarue o meTonax
Mo3HaHus B XUMuHU. Yuctsle BemecTBa U cmecu. CiocoObl pazsielieHus cMecei.

ATOMBI 1 MOJICKYIJIBI. Xumnueckue 3JieMeHThl. CHMBOJIBI XHMUYECKHX 3JIEMEHTOB. HpOCTI)IC
n CJIIOXKHBIC BEIICCTBA. ATOMHO'MOJ’IeKy.]'ISIpHOG YUCHHUC.

Xumunyeckas popmyia. BaleHTHOCTh aTOMOB XUMUYECKHX JIEMEHTOB. 3aKOH MOCTOSIHCTBA
cocraBa BeulecTB. OTHOCUTENBHAS aTOMHAasl Macca. OTHOCUTEIbHAS MOJIEKYJIIpHas Macca.
MaccoBas 10511 XUMHYECKOTO 3JIEMEHTA B COCTMHEHUH.

KomnuectBo BemectBa. Monb. MosnsipHast Macca. B3auMocCBsI3b KOJTMYECTBA, MAacChl U YUCia
CTPYKTYpHBIX €IMHHUII BelecTBa. PacueTsl o popmynamMm XUMHUYECKUX COeTMHEHUH.

du3znuecKkne U XUMUUECKHE SBICHU. XUMHUYECKas pCaKknusd U €€ IMMPU3HAKH. 3akoH
COXpPAaHCHUA MAaCChl BEIICCTB. Xumudeckue YpaBHCHUA. Knaccn(bm(aunﬂ XHUMHUYCCKUX
peaKL[I/Iﬁ (COCI[I/IHCHI/ISI, Pa3JIOKCHUA, 3aMCILICHU, O6M€Ha).

XMMHYECKHUI IKCIIEPUMEHT:

3HaKOMCTBO C XUMHUYECKOW TIOCYION, TIPAaBHIIaMHU paOOTHI B JIAOOPATOPUH U TPUEMaMH
oOpariieHus ¢ 1abopaTOpHBIM 000pyIOBaHHEM, H3yYEHUE U ONUCaHNe (PH3UIECKIX CBOHCTB



00pa3ioB HEOPraHUYESCKUX BEIIECTB, HAOIOACHNE (pU3nUecKuX (IUIaBJICHUE BOCKA, TassHUE
JbJIa, PACTHPAHUE caxapa B CTYIKE, KUIICHHE U KOHICHCAIHSI BOJIbI) K XUMHUYECKHUX (TOpEHHE
CBCUH, MPOKATUBAHUE MEIHOM MTPOBOJIOKH, B3aUMO/ICHCTBHE MeJia ¢ KUCIIOTOW) SIBJICHUH,
HAOJIO/ICHUE W ONTUCAHUE MTPU3HAKOB MIPOTEKAHMS XUMHUSCKUX peakiuil (pa3aoxeHue
caxapa, B3aUMOJCHCTBUE CEPHOM KUCIIOTHI C XJIOPHIOM Oapus, pa3inokeHue ruipoKcuIa
menu (1) mpu HarpeBaHuu, B3auMOICHCTBHE Kene3a ¢ pacTBopoM coiu Meau (1), nzyuenue
CIIOCcO0O0B pa3eNieHus] CMECEi: ¢ TOMOIIbIO MarHuTa, GUILTPOBAHKE, BHITIAPUBAHUE,
TUCTUIUISLMS, XpoMaTorpadusi, poBeleHue OYNUCTKU MOBAPEHHON COJM, HAOIIOACHHUE U
OMHCaHUE Pe3yJbTATOB MIPOBEACHHUS OIbITA, WILTIOCTPUPYIOIIETO 3aKOH COXPAHEHHS MaCCHhl,
CO37IaHue MoJIelieit MOJIeKyI (IIapOCTePIKHEBBIX).

BasxHeiinue npeacraBuTe/ M HEOPraHNYeCKNX BellecTB

Boznyx — cmech rasos. CocraB Bo3ayxa. Kuciopoa — 351eMEHT U TPOCTOE BELECTBO.
HaxoxeHre Kuciopojaa B mpupo/ie, Gu3nueckue 1 XUMUYECKHE CBOMCTBA (peakiiuu
ropenust). Okcupl. [Ipumenenune kuciaopoaa. CriocoObl TOTyueHHs KUCIOPOa B
naboparopuu U IPOMBIIUIEHHOCTH. KpyroBopot kucnopoaa B npupoae. O30H —
AJJIOTPOIIHAS MOAU(UKALINS KUCIOPOa.

TernoBoit 3¢ (hekT XUMUIECKOH peakiny, TEPMOXUMUYECKHE YPaBHEHHS, DK30- U
9HAOTEPMHUUYECKUE PEAKMK. TOILUIMBO: Yrojib U METaH. 3arpsA3HEHUE BO3/1yXa, yCUIICHHUE
napHUKOBOro 3¢ deKTa, pa3pylieHre 030HOBOI'O CJIOS.

Bomopona — anemenT u mpocToe BemecTBo. HaxoxkaeHue Bogopoia B mpupoje, Gu3ndeckue u
XUMHUYECKHUE CBOWCTBA, MPUMEHEHHE, CIIOCOOBI TToNTydeHus. KHUCIoThI U couu.

MousipHblii 00b€M ra3oB. PacueTsl 10 XUMUYECKUM YpaBHEHUSIM.

dusnueckue cBOMCTBa BoAbL. Bona kak pactsoputens. PactBopsl. HacklmenHsie n
HEHACBIICHHBIE PACTBOPBL. PacTBOPUMOCTH BELIECTB B BOAE. MaccoBas 101 BELECTBA B
pactBope. XuMHUUYecKue cBoiicTBa BoJbl. OcHOBaHUs. Ponb pacTBOpPOB B pUPOJE U B KU3ZHU
yenoBeka. KpyroBopor Bozb! B ipupoje. 3arps3HeHne NpUpOAHbIX BoA. OXpaHa U O4MCTKa
MIPUPOJHBIX BO.

Knaccudukanus Heoprannyeckux coeaunenuit. Oxcuapl. Knaccuukanus okcuaos:
coseoOpasymomire (OCHOBHbBIC, KUCIOTHBIE, aM(QOTEPHBIE) M HECOJICO0pa3yIoIIHe.
Howmenknarypa okcnioB. @u3nueckue U XUMUYECKHE CBOUCTBA OKCHI0B. [loyuenue
OKCHJIOB.

OcHoBanust. Knaccudukaiius 0oCHOBaHUMN: MIETOYN U HEPACTBOPUMBIE OCHOBAHUS.
Howmenxkiarypa ocHoBanuil. @U3n4eCKUe U XUMUYECKHE CBOMCTBA OCHOBaHM. [lonyuenune

OCHOBAaHUMH.

Kucnotsl. Knaccuduxanus xkucnot. Homenknatypa kuciot. @uznyeckue 1 XUuMHYECKUe
cBorictBa kucnor. Psan akrusaoctu metauioB H.H. bekerosa. [lomyuenue kucior.

Comu. Homenkiarypa coseil. @u3ndeckue 1 XUMUYECKHe CBOMCTBA colieil. [lomyuenue
COJIEH.

I'eneTnueckas CBA3b MCXKAY KiIaCCaMU HCOPTaHUYCCKUX COGILPIHCHHﬁ.



XuMHYEeCKHH IKCIIEPUMEHT:

KayeCTBEHHOE OIPE/ICIIEHUE CO/ICPIKaHMsI KHCIIOPO/ia B BO3yXe, OJIy4YeHne, coOupanue,
pacrno3HaBaHHe U U3YYECHHUE CBOICTB KUCIOPOa, HA0II0IeHNE B3aUMOACHCTBUS BEILIECTB C
KHUCJIOPOIOM M YCJIOBHSI BOSHUKHOBEHHUS ¥ MTPEKpaIleHus: ropeHust (1oxapa), 03HaKOMIJICHHE
¢ o0pa3iamMu OKCHUJI0B U OMMCAHKUE UX CBOMCTB, MOJIy4YeHHEe, cOOUpaHue, paclo3HaBaHUE U
M3yUYeHHUE CBOMCTB BOIOpo/ia (ropeHue), B3auMoieicTBIE Bogopoaa ¢ okcuaom meau (11)
(BO3MOKHO HCIIOJIb30BAHUE BUICOMATEPHAIIOB), HAOIIOICHHE 00PA3I0B BELICCTR
KOJIM4eCTBOM 1 MOJIb, HcCle10BaHuE OCOOEHHOCTEN pacTBOPEHUS BEILIECTB C Pa3IMYHON
PacTBOPUMOCTBIO, IPUTOTOBIICHUE PACTBOPOB C OMPEICIICHHON MaccoBOil 1oei
PacTBOPEHHOIO BEIECTBA, B3aMMO/ICHCTBHIE BOJIbI C META/UIaMU (HATPUEM U KaJIbIIEM)
(BO3MOXKHO HCIIOJIb30BAHUE BUICOMATEPUAIIOB), HCCICIOBAHUE 00Pa3llOB HEOPraHUIECKUX
BCIICCTB PAa3JIMYHBIX KJIACCOB, H3.6JIIOI{GHI/I€ HN3MCHCHUA OKPACKH MHAUKATOPOB B paCTBOpax
KHCJIOT U IIe0vel, n3ydeHne B3aumMoeiicteust okcuaa meau (1) ¢ pactBopom cepHoit
KHMCJIOTBI, KUCJIOT C METAJUIAMH, PEAKLIIM HEUTPAIU3alliHy, [TOIIy4YEeHUE HEPACTBOPUMBIX
OCHOBaHUH, BBITECHEHUE OHOTO METaJljIa IPYTUM M3 PacTBOPA COJIU, pEUICHHE
OKCIICPUMCHTAJIbHBIX 3a/a4 110 TEME «Baxkneiimue kiaccel HCOPTraHN4YCCKUX COCﬂHHCHHﬁ)).

IMepuoauyeckuii 3axon u [lepuoguyeckas cucrema Xummueckux 3jaemenTon 1. 1.
MemnpeneeBa. Ctpoenune aToMoB. XumMuveckasi cBsizb. OKHCIUTEIBHO-
BOCCTAHOBHMTE/IbHbIE PEAKIUMN

IlepBble MONBITKY KJIACCU(PUKALIUN XUMUYECKUX 31eMEHTOB. [IoHsATHE 0 rpynmnax cXoaHbIX
3JIEMEHTOB (LIEJIOYHBIC U HIETOYHO3EMENIbHBIC METAJLIbI, TAJIOTCHBI, HHEPTHBIC Ta3bI).
DeMeHTBl, KOTOpble 00pa3ytoT aM(OTepHbIE OKCUIIBI U THAPOKCU/IBL.

[Tepuonnueckuii 3akoH. [lepronnueckas cucteMa XUMUYECKHX deMeHToB 1. 1.
MenneneeBa. KopoTkoneproanas u anuHHonepuoaHas ¢Gopmsl [lepuonunueckoil cuctembl
xumuyeckux emeHToB .M. MenneneeBa. [lepuoael u rpymmsl. @U3nyeckuii CMbICIT
MIOPSIAKOBOTO HOMEPA, HOMEPOB IIEPUOAA U TPYIIILI HIEMEHTA.

Crtpoenue atoMoB. CocTaB aTOMHBIX siiep. M3oTonbl. DnekTpoHbl. CTpoeHUe 3NIeKTPOHHBIX
o0oJtouek aromoB mepBbix 20 xumudeckux 3nemMeHToB [leproaudeckoii cucremsr J[. 1.
MenpeneeBa. XapakTepuCTHKa XUMUYECKOTO JIEMEHTA IO €T0 MOJIOKEHUIO B
[Tepuonnueckoit cucreme .M. Menaeneena.

3aKOHOMepHOCTI/I HN3MCHCHUA paJuyCa aTOMOB XUMHWYCCKUX 3JICMCHTOB, METAJINIMYCCKUX U
HEMETaJNINYECKUX CBONCTB MO rpymnmnaM 1 nepuogam.

3nauenue [lepunoauyeckoro 3akoHa u lleprnoauyeckoil CUCTEMBI XUMHUYECKHUX 3JIEMEHTOB JJIS
pa3BuTus Hayku U npakTuku. .M. MeHaeneeB — y4eHbll U IPayKJaHUH.

Xumuueckas cBsi3b. KoBasieHTHas (MOJspHAS ¥ HETIOJISIPHAS) CBSI3b.
DIJIEKTPOOTPHULIATENBHOCTh XUMHUECKUX 3JIEMEHTOB. MIOHHAs CBS3b.

Crenenn okucieHus. OKUCINTEILHO-BOCCTAHOBUTEIIHLHBIE PCaKIuu. Hpoueccm OKHCJICHHUA U
BoccTaHOBJICHHA. OKHCINUTEIN U BOCCTAHOBUTEIIH.

XUMHUYeCKUI IKCIIEPUMEHT



n3yueHre o0pas3IoB BEIIECTB METAIIOB U HEMETAIJIOB, B3aUMOJICHCTBHE THAPOKCH A IIMHKA
C paCTBOpaMU KHCJIOT U ILEJI0Y€EH, IPOBEIECHUE OIBITOB, MILTIOCTPUPYIOIIUX IPUMEPHI
OKHCJIUTEIIbHO-BOCCTAHOBHUTENBHBIX PEaKLnil (TOpeHUE, PEaKLIUK Pa3JIOKCHUS, COCAMHEHHUS).

Me)KHpeL[MeTHLIe CBSf3H

Peanuzarus MeXnpeIMETHBIX CBS3EH IPU U3yUYEHUH XUMHUHU B 8-M KJIaCcCe OCYIIECTBIISAETCS
Yyepe3 UCIO0JIb30BAaHUE KaK OOIIUX €CTECTBEHHO-HAYYHBIX OHATUH, TaK U OHITHH,
SIBIISIFOIIUXCS CUCTEMHBIMH JJIST OTJEIBHBIX MTPEAMETOB €CTECTBEHHO-HAYYHOTO ITUKJIA.

OO6mue ecTecTBEHHO-HAYYHBIC IOHATHS: HAYYHBIN (paKT, TUIIOTE3a, TEOPHS, 3aKOH, aHAJU3,
CUHTE3, Ki1accuuKarms, MepruouIHOCTh, HAOMIOICHNE, SKCIIEPUMEHT, MOJICIMPOBAHHUE,
U3MEPEHHE, MOJIENb, SIBJICHUE.

dusnka: MaTepusi, aToM, JIEKTPOH, IPOTOH, HEUTPOH, MOH, HYKJIH]I, H30TOIIbI,
PaIMOAKTUBHOCTH, MOJICKYJIa, SJICKTPUUSCKUIN 3apsifl, BEMIECTBO, TEJIO, 00hEM, arperaTrHoe
COCTOSIHHE BEILECTBA, ra3, (PU3MUCeCKHE BEIUYHMHBI, SAUHHUIIBI H3MEPEHHS, KOCMOC, TTAHETHI,
3Be3bl, ComHite.

buonorus: ¢potocuntes, npixanue, ouocdepa.

I'eorpacdus: atmocdepa, ruapocdepa, MUHEpaIbl, TOPHBIE TOPOIbI, ITOJIE3HBIE HCKOIAEMBIE,
TOIUIMBO, BOJIHBIE PECYPCHI.

O0-; KkJace
BellleCTBO U XUMHNYECKada peaKm/m

[Tepuonnueckuii 3akoH. [lepronnueckas cucteMa XUMUYECKHX deMeHToB 1. 1.
MenaeneeBa. CTpoeHre aTOMOB. 3aKOHOMEPHOCTH B U3MEHEHUH CBOMCTB XUMHUUYECKHUX
3JIEMEHTOB NEPBBIX TPEX MEPHUOJIOB, KalIus, KAIbIUA U UX COCIMHEHUN B COOTBETCTBUH C
MOJIO’KEHUEM 2JIEMEHTOB B [leproinueckoi cucTeMe U CTPOEHUEM UX aTOMOB.

CTpOGHI/Ie BCIICCTBA. BUABI XHUMHYCCKOM CBSA3U. THITBI KPpUCTATNIMYCCKUX PCIICTOK,
3aBHCHUMOCTh CBOMCTB BCIICCTBA OT TUIIA KpHCT&J'IJ'IH‘-ICCKOfI PCHICTKHU U BUA XHUMHYECKOM
CBs3U.

Krnaccudukanus n HoMEHKIIaTypa HEOPraHUYEeCKUX BeIecTB. XUMHUECKHUE CBOICTBa
BEILECTB, OTHOCSAIIUXCA K PAa3JIMYHBIM KJIACCaM HEOPraHUYECKUX COCAVMHEHUH, TeHETUYECKast
CBA3b HEOPraHNYECKHUX BEIECTB.

Krnaccudukarus XUMAYECKUX PEaKIfii 10 pa3InIHbIM pu3HaKaM (10 YUCITy U COCTaBY
YYaCTBYIOIIMX B PEaKIMH BEUIECTB, 110 TEIIOBOMY 3(p(eKTy, Mo N3MEHEHHIO cTeneHen
OKHCJICHHSI XUMHUYECKHUX 3JIEMEHTOB, TI0 00PATUMOCTH, TI0 YYaCTHIO KaTaau3aropa). JK30- U
SHJOTEPMUUYECKHUE PEAKIUU, TEPMOXUMUYECKUE YPABHEHUS.

[TonsTHE O CKOpPOCTH XUMHUYECKOH peakiuu. [TonsTue 06 00paTUMBIX 1 HEOOPATHMBIX
XUMHUYCCKUX PCAKIHUAX. ITongaTue o rOMOT€HHEBIX U TCTCPOTrCHHBIX PCAKIUAX. ITonsrue o



karanause. [ToHsaTre 0 XUMHUYECKOM PaBHOBCCHUMU. CDaKTOpBI, BJIMAIOIIHUEC HA CKOPOCTHh
XHUMHYECKOH PE€AKIUN U IMOJIOXKECHUEC XUMHUYCCKOI'O paBHOBECHUA.

OKHCIINTEIIFHO-BOCCTAHOBUTEIIbHEIC pE€aKknuu, SHGKTPOHHBIP'I 0aJIaHC OKHUCIIMTEIBHO-
BOCCTAaHOBUTEIBbHOM pCaKkuuu. CocraBicHue ypaBHeHI/Iﬁ OKHCIINTCIBbHO-BOCCTAHOBUTCIIbHBIX
peaKHI/Iﬁ C UCIIOJIB30BAHUEM ME€TOAA 3JICKTPOHHOI'O OajaHca.

Teopust 3MEKTPOAUTUUECKON AUCCOLMALIMU. DIEKTPOIUTHI U HEANEKTPOoIUThl. Katnonsl,
aHUOHBI. MexaHu3M IUCCOLMALMY BEIIECTB C Pa3IMYHBIMU BUAAMHA XMMUUYECKOH CBSI3H.
Crenenp aucconuanyy. CUIbHBIE U C1a0bIe AIEKTPOJIUTHI.

Peakuuu noHHOro 0OMeHa. Y cIoBUS MPOTEKAHUS PEaKInii MOHHOTO 00MEHa, MOTHbBIC U
COKpallleHHbIE HOHHbIE YpaBHEHHUs peakiuil. CBONCTBA KUCIOT, OCHOBAHUI U COJIEH B CBETE
MIPEACTABICHUI 00 AIEKTPOIUTHUYECKON Aucconnannu. KauecTBeHHbIE peaKIlui Ha MOHBI.
[TonsiTHE O TUAPOIHU3E COJIEH.

XUMHUYeCKUI IKCTIEPUMEHT

O3HAKOMJICHHE C MOJICJISIMU KPHCTAITMYECKUX PEHIETOK HEOPTaHMYECKUX BEIIECTB —
METaJUIOB U HeMETaIOB (rpaduTa 1 amMasa), CIIOXKHBIX BEIIECTB (XJIOpHIa HATPHUS),
MCCIIEIOBAaHHIE 3aBUCUMOCTH CKOPOCTH XMMHYECKON PEaKIuy OT BO3CHCTBUS Pa3TMIHBIX
(baxTOpOB, UCCIEOBAaHHUE HIIEKTPOIIPOBOAHOCTH PACTBOPOB BEIECTB, ITpoIiecca
JWCCOLMANNK KUCIIOT, IesIovel U coneld (BO3MOKHO HCIIOJIb30BAaHHE BUIEOMATEPHATIOB),
MPOBEJCHUE ONBITOB, WILTIOCTPUPYIOIIUX NPU3HAKH TPOTEKAaHHs PEaKIii HOHHOTO OOMeHa
(oOpa3zoBaHue ocajika, BeIJCICHUE ra3a, 00pa30BaHUE BOJIbI), OMBITOB, WILTFOCTPUPYIOIIUX
HpPUMEPbI OKUCITUTEILHO-BOCCTAHOBUTEIIBHBIX peakiuii (ropeHre, peakiny pa3aokeHus,
COEIMHEHUS), pACIIO3HABAHUE HEOPraHUYECKUX BEIIECTB C MOMOIIBIO KAYECTBEHHBIX
peakIMii Ha MOHBI, pellIeHHe SIKCIEPUMEHTAIbHbIX 3aj1au.

HeMeTanasl M MX cOeTHHEHHS

OO61as xapakTepucTuKa rajnoreHoB. OCoOOEHHOCTH CTPOSHHS aTOMOB, XapaKTepHbIE CTEIIEHU
okucieHus. CTpoeHue u (pU3HuecKue CBOMCTBA MPOCTHIX BEIIECTB — IaJOr€HOB. XUMUYECKHE
CBOICTBa Ha TpuUMepe XJopa (B3aMMOJICHCTBIE C METAJUIAMH, HEMETAJJIAMH, IIEJI0YaMu).
Xnoposoaopos. ConsiHast KUCIIO0Ta, XMMUYECKHE CBOMCTBA, OJTyYeHHE, TIPUMEHEHHUE.
JlelicTBue xj10pa U XJIOpOBOJOPO/Ia HA OPraHM3M YeloBeKa. BaxkHelmme XJI0puabl U X
HaXO0XXJICHUE B TIPUPOJIE.

Oomas xapakrepucTrka 31eMeHToB VIA-rpymnmnel. OCOOEHHOCTH CTPOEHUS aTOMOB,
XapakTepHble cTeneHu okuciaeHus. CTpoeHue u pu3nyecKrue CBOMCTBA MPOCTHIX BEIIECTB —
KHUCJIOPOJAA U CePbl. AJUIOTPOIIHBIE MOIU(BHUKAIIMY KUCIOPOa U cepbl. XUMUYECKHUE CBONCTBA
cepsl. CepoBo1OpOI, CTpOCHUE, (PU3NUYECKUe U XUMUYECKHUE CBOKMCTBA. OKCHUIIBI CEPhI KaK
MPEJCTaBUTENIN KUCIOTHBIX OKCHIOB. CepHasl KUCIIOTa, GU3NUYEeCKUe 1 XUMUYECKHe CBOCTBa
(oOrmime Kak mpeacTaBUTENs Kacca KUCIIOT U crieliuduieckue). XuMHUSCKHE PeaKIlvy,
JIeKallye B OCHOBE MPOMBIIIJIEHHOTO CII0C00a MOJy4YeHUs CepHON KUCIOTHI. [Ipumenenue
cepHOil kucnoTel. Conu cepHOM KUCIOThI, KAUeCTBEHHAs peaklysl Ha Cyab(paT-HOH.
HaxoxzaeHue cepbl U ee COeIMHEHUH B IpUpoJie. XUMHUUYECKOE 3arpsi3HEHUE OKPY KaroIen
Cpebl COSAMHEHUSIMU cepbl (KUCIIOTHBIC IO/, 3aTPSI3HEHNE BO3/IyXa i BOJOEMOB),
CIOCOOBI €ro MpeI0TBPAILCHHS.



OOmias xapakrepucTrka 31eMeHToB VA-rpynmbsl. OCOOEHHOCTH CTPOCHUS aTOMOB,
XapaKTepHbIE CTEIIEHU OKUCIIEHUS. A30T, paclpoCTpaHEHHE B IpUpPoAe, GU3NUECKUe U
XUMUYecKHe cBoiicTBa. KpyroBopoT a3ota B mpupoje. AMMHAK, ero Gu3ndecKue u
XMMUYECKHE CBOMCTBA, MoJIyyeHe U npuMeHenue. Coiau aMMOHUS, UX (pu3nyeckue u
XMMHYECKHE CBOWCTBA, prMeHeHre. KauecTBeHHAs peakuys Ha MOHBl aMMOHHMSI. A30THas
KHUCIIOTA, €€ MOoy4eHHe, (PU3NUECKUE U XMMUUECKUe CBOMCTBA (00LIHe KaK MPEICTaBUTEIIs
KJlacca KHCIIOT U crieriduueckue). Mcnonbp30BaHre HUTPATOB U COJICH aMMOHUS B KA4ECTBE
MUHEpAJIbHBIX YA0OpeHHH. XUMHUECKOEe 3arpsi3HEHUE OKPYKAOLIEH Cpe/ibl COEMHEHUIMU
a3ora (KUCIIOTHBIE IO/, 3arpsI3HEHUE BO3/IyXa, TOYBBI K BOJ10eMOB). Docdop,
aJI0TponHble Moaupukanuu Gocdopa, puznyeckre u Xumudeckue cporcTa. Okcua
dochopa (V) u hochopras kucinoTa, GU3NIECKUE U XUMHUECKUE CBOMCTBA, MOTyYCHHUE.
Hcnonb3oBanue GpochaToB B KaUeCTBE MUHEPATIBHBIX YI1OOpPEHUH.

O6mas xapakrepuctuka 31eMeHToB IV A-rpynmbel. OcoOeHHOCTH CTPOEHHUSI aTOMOB,
XapaKTEepHbIE CTENEHHU OKUCIEHUS. YTIIEpO, AJUIOTPOIIHBIE MOAU(PUKALIIH,
pacrnpocTpaHeHHe B pupoje, (pusndeckre U XMMHIECKUe CBOMCTBa. AZCOpOLHs.
Kpyrosoport yriaepoaa B npupoze. OKcuipl yriaepoaa, ux pusnieckue u XMMHUYeCcKue
CBOICTBa, JACMCTBHE HA KUBbIC OPTraHU3MBI, TOJyYEHUE U PUMEHEHHE. DKOIOTUYECKUE
po0JIeMbl, cBsi3aHHbIC ¢ OkcuaoM yriepoaa (IV), rumoresa riio0aabHOTO MOTEIICHUS
KIIMMata, MapHUKOBBIH dPPEKT. YTONbHAS KUCIOTA U €€ COJIH, UX (PU3NIecKue u
XMMHYECKHE CBOICTBA, MOJIy4eHUe U IpuMeHenue. KauecTBenHas peakiius Ha KapOoHaT-
noHbl. Micnonp3oBanue KapOOHATOB B OBITY, MEAMIIMHE, TPOMBIIUIEHHOCTH U CETECKOM
XO03SIICTBE.

IlepBoHauabHbIE TOHATUS 00 OPraHUMYECKHX BEIECTBAX KaK O COEJUHEHUAX yriepoja
(MetaH, 3TaH, STHIICH, allETHJICH, 3TAHOJI, TIIMICPHH, YKCYyCHas KucioTa). [Ipupoaabie
HCTOYHUKH YIIIEBOAOPOAOB (Yroiib, IPUPOAHBIN ra3, He(Th), MPOIYKTHI UX MepepaboTKu
(6eH3uH), X POJIb B OBITY U MPOMBIIIICHHOCTH. [IOHSITHE O OMOJIOTUYECKH BaXKHBIX
BEIIECTBaX: XKHUpax, OeiKax, yrieBoJax — U UX pPoJid B )KU3HHU YeJoBeKa. MaTtepuanbHoe
€IMHCTBO OPTaHUYECKUX U HEOPTaHUUYECKUX COCAMHEHUH.

Kpemuuii, ero pusnueckne u XMMHUUECKHE CBOMCTBA, MOJIyY€HUE U IPUMEHEHHE.
CoenuHenns KpeMHus B ipupoze. Ooume npeacrasieHus o6 okcuae kpemuus (1V) u
KpeMHUueBoH kuciote. CUIIMKATHI, UX UCIOIb30BaHHUE B OBITY, B IPOMBIIIJIEHHOCTH.
Baxuelimue cTpouTenbHble MaTepUallbl: KepaMHKa, CTEKIIO, LIEMEHT, OETOH, JKeIe300€TOH.
[Ipo6nembl 0€30MacHOTO UCIIONIB30BAHMSI CTPOUTENIBHBIX MATEPUATIOB B IIOBCETHEBHOM
KU3HHU.

XMMHYECKHUI IKCIIEPUMEHT:

n3ydeHne 00pas3IoB HEOPTraHMIECKUX BEIIECTB, CBOMCTB COJITHOW KUCJIOTHI, TPOBEIACHUE
KaueCTBEHHBIX PeaKIIMii Ha XJIOPUA-UOHBI U HAOIIOIeHIE MPU3HAKOB UX MPOTEKAHMUSI, OTIBITHI,
oTpakaroIiye GU3NIECKUEe U XUMHUECKUE CBOMCTBA TaJIOT€HOB M UX COeTUHEHUH (BO3MOKHO
UCIIOJIb30BAHUE BHICOMATEPUAIIOB), 03HAKOMJICHHE C 00pa3IiaMu XJIOPUI0B (raJIoTeHHIOB),
O3HaKOMJICHHE C 00pa3IaMu Cephbl U €€ COSNMHEHUSIMH (BO3MOYKHO MCIIOIb30BaHHE
BUJICOMATEPHAJIOB), HAOJIOICHHE TIpoIiecca OOYTIIMBAHKS caxapa MoJI ACHCTBUEM
KOHIICHTPUPOBAHHOUW CEPHON KHCIIOTHI, N3yUYEeHNUE XUMHUYECKUX CBOMCTB pa30aBIeHHOM
CEpHOI KUCIIOTHI, IPOBEACHIE KAaUeCTBEHHOW PEaKIuu Ha Cylb(aT-uoH u HaOI0IeHNE
MPU3HAKA €€ TPOTEKaHMs, O3HAKOMJIEHHE ¢ (M3MIECKUMU CBOMCTBaMHM a30Ta, Gocdopa u ux
coeiMHEHUH (BO3MOYKHO UCIIOJIb30BaHUE BHICOMATEPUAIIOB), 00pa3iiaMu a30THBIX U



dbochopHBIX yIOOpeHHIA, TOTydYeHUE, COONpaHue, paclio3HABaHUE U U3YYCHHE CBOHCTB
aMMHaka, MpoBeJICHNE KaYeCTBCHHBIX PEAKIIUi Ha HOH aMMOHUS U ¢ocdhaT-uoH U U3ydeHUe
MPU3HAKOB UX MPOTEKAHMS, B3aUMOJCHCTBUE KOHIIEHTPUPOBAHHOW a30THOM KUCIIOTHI €
Me/IbI0 (BO3MOYKHO MCIIOJIb30BaHHE BHICOMATEPHAIIOB), H3yUCHHE MOJCIICH
KPUCTANTMYECKHUX PEIIETOK aMasa, rpaduta, Qymiepera, 03HaKOMIICHHE C TIPOIIECCOM
aZIcCOpOITMU PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM M YCTPOMCTBOM MPOTHUBOTa3a,
MoJiydeHue, coOupaHue, pacro3HaBaHue U U3YyYEHUE CBOMCTB YIIIEKHUCIIOrO ra3a, poBeICHUE
Ka4eCTBCHHBIX PEAKIIUi Ha KapOOHAT M CHJIMKAT-HOHBI M M3YYCHHE MPU3HAKOB UX
MPOTEKaHNs, 03HAKOMIICHUE C MTPOJAYKIIMEH CUIIMKATHOU MPOMBIIIJICHHOCTH, PEIICHUE
SKCIIEPUMEHTAIBHBIX 3aJ1a4 10 TeMe «BakHelne HeMeTauibl U KX COCTUHEHUS.

MeTaJliibl M HX COCIMHCHUHA

OO6m1as XxapakTepruCcTUKa XUMHYECKUX 2JIEMEHTOB — METAJIJIOB HA OCHOBAHHUH MX TTOJIOKEHUS
B llepuoanyeckoit cucreMe xuMmuueckux sneMeHToB J[.11. MenneneeBa u cTpoeHUus aTOMOB.
Crpoenue MeTaiuioB. MeTtauinyeckast CBsI3b M METATHYECKAsE KPUCTAJUIMYECKAs PEIICTKA.
DJIEKTPOXUMHUYECKUH PsiJl HANIPSHKEHUN MeTallIoB. GU3NYECKUE U XMMUYECKUE CBOMCTBA
MeTayuioB. O0IIHe CriocoObI MOTydeHUsT MeTaIIOB. [IoHATHE 0 KOPPO3UH METAJIOB,
OCHOBHBIE CITOCOOBI 3aIUTHI UX OT Koppo3uu. CruiaBbl (CTalb, YyryH, JOPATIOMUHHT,
OpoH3a) ¥ UX MPUMEHEHHE B OBITY M TPOMBIIIUICHHOCTH.

[[lenounbie MeTaIbl: IONI0)KEeHUE B [lepronueckoi cucreme XuMU4uecKux anemMeHToB J[. 1.
MeHeneeBa, CTpOEHHE X aTOMOB, HaX0XJI€HUE B Npupoe. Pu3nueckue 1 XUMHUECKUE
cBOMcTBa (Ha MpUMepe HATpUs U Kayus). OKCHIBI M THIPOKCHIBI HATPUS U KaJTus.
[IprMeHeHne MeT0YHbIX METAIUIOB U UX COCIMHEHUN.

[I{erouHO3€eMeENBHBIE METAJUIBI MArHUM U KaJIbLUI: 1ToJ10KeHue B [lepnonnuecko cucreme
XuMH4YecKuX 31eMeHToB .M. Menneneesa, cTpoeHre UX aTOMOB, HAXO0K/IEHUE B IIPUPOJIE.
dusznyeckne M XMMHUUECKIE CBOMCTBA MarHus M Kalbliusa. BaxkHelIne coe JUHESHHS KaTbIIHUS
(oxcun, ruapokcu, conu). XKecTKoCTh BOJIBI M CITOCOOBI €€ YCTPAHEHHS.

AmomuHuit: nonoxenue B Ileproanueckoit cucreMe XuMudeckux snemeHTos [.H.
MenpeneeBa, CTpOEHUE aTOMa, HAXOXKJICHHE B Tpupoae. PU3ndecKkue U XUMHYECKHE
CBOICTBa amtoMUHUS. AM(OTEpHBIE CBOMCTBA OKCH/A M THAPOKCUAA aTFOMUHUSL.

Kenezo: nonoxenue B [lepuoanueckoii cucreme xumuueckux 3nemeHToB .M. Menneneesa,
CTpPOEHHUE aToMa, HaXOXAeHUe B pupoje. Ousndeckrue u XUMHUYECKHUE CBOWCTBA JKeje3a.
Oxcupl, ruapokcuabl u coiu xenesa (1) u sxenesa (1), ux cocras, cBoiCTBa U MOJTyUEHHE.

XMMHYECKUI IKCIIEPUMEHT:

O3HAKOMIICHHE C 00pa3laMi METAIIOB U CIUIABOB, UX (GM3MYECKUMHU CBOWCTBAMH, H3YUCHHUE
PE3yIbTaTOB KOPPO3MH METAJIOB (BO3MOYKHO HCIIOIh30BAHUE BUACOMATEPHUATIOB),
0COOCHHOCTEH B3aUMOICHCTBUS OKCH/Ia KAJIBIIHSI U HATPHUS C BOJOM (BO3MOXKHO
UCIIOJIb30BAHUE BUICOMATEPHAIIOB), HCCIICIOBAHUE CBOICTB KECTKOM BOJIBI, ITpoliecca
TOpPEHUS JKesle3a B KHCIopo/ie (BO3MOXHO HCITOIb30BAHNE BUICOMATEPHAIIOB), TPU3HAKOB
NPOTEKAHUsI KAUECTBCHHBIX PEaKIIMii Ha MOHBI: MarHusl, KaJbll¥sl, aTFOMUHUS, [IMHKA, )Kee3a
(1) u xene3a (1), meau (1), HabmOACHME U ONTHUCAHKE MPOILIECCOB OKPAIIMBAHUS TNIAMCHH
HOHAMU HaTpu#d, KaJIud U KaJlbIIUd (BO3M0)KHO HUCITIOJIB30BaHUC BI/IIIeOMaTepI/Ia.HOB),



HUCCICIOBAHUC aM(bOTepHBIX CBOICTB THUAPOKCHUAA aJIlOMUHUA U TUAPOKCH A [IMHKA, pCIICHUC
OKCIICPUMCHTAJIBHBIX 3a4a4 I10 TEME «Baxaemme MeTaabl 1 UX COCOAUHECHUA.

XuMHUS U OKPYKAKOIIAas cpeaa
BemiectBa 1 Matepuansl B HOBCEHEBHOM KM3HU YelioBeKa. be3onacHoe ucnoyib30BaHue
BELIECTB U XUMUUECKHX peakiuii B ObiTy. [lepBas moMoIb npu XUMUYECKUX 0XKOrax U

OTPABJIEHUSAX.

XUMHUYECKOE 3arps3HEHUE OKPYXKaroIeH cpeibl (peeabHast JOomycTUMasi KOHIIEHTPAIHsI
Bertects, ganee — [1JIK). Poiab Xumun B pelieHHH 9KOJIOTHYSCKUX IPOOIIEM.

XuMHUYeCKUI IKCIIEPUMEHT !

H3ydeHHe 00pas3IioB MaTepHaioB (CTEKIIO, CIUIAaBbI METAJLIOB, TOJIMMEPHBIC MAaTEPHAJIBI).
MexnpeamMeTHble CBSI3H

Peanuzanus MeXpeIMETHBIX CBSI3€H MPH U3YUYEHUH XUMHHU B 9-M KIJ1acce OCYIIECTBIISIETCS
Yyepes UCIOJIb30BaHKE KaK OOIIHUX €CTeCTBEHHO-HAYUHBIX MOHITHIA, TaK U MOHSATUH,
ABJIIOINUXCSA CUCTEMHBIMU JIA OTACJIBHBIX IMTPEAMETOB €CTCCTBCHHO-HAYYHOI'O IUKIJIA.
OO011ue ecTecTBEHHO-HAYYHbIE TIOHATHSA: HAyYHBIH (PakT, TUNOTE3a, 3aKOH, TEOPHs, aHAJIH3,
CHHTCE3, Knaccmbnxaum{, NEpUOANIHOCTD, Ha6JIIOI[€HI/IC, OKCIICPUMCHT, MOACIIUPOBAHUC,
HU3MEpEeHUe, MOJIEIb, IBJICHHE, TAPHUKOBBIN 2PEKT, TEXHOIOTHSI, MAaTePUAIIHI.

®duznka: MaTepusi, aToM, JIEKTPOH, MPOTOH, HEUTPOH, NOH, HYKJIU, U30TOIIbI,
PaaOaKTUBHOCTB, MOJICKYIIA, BJ'IGKTpI/I'-IGCKI/II\/JI 3apsand, MPpOBOAHWKH, ITOJTYIIPOBOJAHWKH,
JTUDIIEKTPUKHU, (POTORIIEMEHT, BEIIECTBO, TEIO, 00BEM, arperaTHOE COCTOsIHIE BEIIeCTBa, ras,
pacTBOp, PaCTBOPUMOCTbD, KPUCTAIITUNYECKAs PEIIETKA, CIUIaBbl, PU3NYECKHE BEIIMUNHBI,

CANHUIBI U3MEPCHUS, KOCMUYCCKOC IMTPOCTPAHCTBO, INIAHCTHI, 3BC3/1bI, COJ'IHI_Ie.

buonorus: porocunres, npixanue, Ouocdepa, s3kocucreMa, MUHEpalIbHbIE YI00OpEHHUS,
MHUKPO3JIEMEHTBI, MAKPOIJIEMEHTBHI, TIUTATEIILHBIE BEILIECTBA.

I'eorpadus: atmocdepa, ruapochepa, MUHEpaIbl, TOPHBIE OPO/IbI, TOJIE3HBIE HCKOMAEMBIE,
TOIUIMBO, BOJIHBIE PECYPCHI.

Il1anupyemMble pe3yjabTaTbl 0CBOEHUS
Y4eOHOro nmpeamera

JINYHOCTHBIE pe3yJabTaThl

JIM4HOCTHBIE Pe3yNbTaThl OCBOSHHS MPOTPaMMBbl OCHOBHOTO OOIIIET0 00pa3oBaHus
JTOCTHTAIOTCS B X0J1e OOYYCHHS XUMHUH B €AMHCTBE yU€OHOW M BOCTIMTATEIILHON
JESTEIbHOCTH B COOTBETCTBUH C TPATUIIMOHHBIMH POCCUNCKUMU COLIMOKYJIBTYPHBIMU U



AYXOBHO-HPAaBCTBCHHBIMU LICHHOCTAMU, IPUHATHIMU B 06H.[eCTBe paBujiaMi U HOPpMaMH
MOBEICHUS U CIIOCOOCTBYIOT MPOIIECCaM CaMOIIO3HAHUS, CAMOPA3BUTHS M COLHATTU3AIINN
00yJaroIuxcs.

JInuHOCTHEIE PE3YIbTATHI OTPAKAKOT TOTOBHOCTH O6y‘-IaIOH_[I/IXCSI PYKOBOACTBOBATLCA
CHCTEMOMH IO3UTUBHBIX OCHHOCTHBIX OpI/IeHTaI_II/Iﬁ " pacClIupCHUE OIlbITa ACATCIIBHOCTH HA €€
OCHOBE, B TOM 4YHCJIC B YaCTH.

1)maTpuoOTHYECKOr0 BOCIIMTAHMUS

IIEHHOCTHOT'O OTHOIIICHHUS K OTCYSCCTBEHHOMY KYJbTYPHOMY, HCTOPHYSCKOMY U HAYIHOMY
HACJICJTUIO, TOHUMAaHUS 3HAYCHHSI XUMUYICCKOM HAyKH B )KU3HU COBPEMEHHOTO OOIIIECTBA,
CIIOCOOHOCTH BJIAJICTh JIOCTOBEPHOU MH(OpMALIEH O MEPEIOBIX JOCTHKCHUIX U OTKPBITHIX
MHPOBOH M OTE€YECTBEHHON XUMUH, 3aNHTEPECOBAHHOCTH B HAYYHBIX 3HAHHUSAX 00 YCTPOMCTBE
MHpa U 00IIECTBa;

2)rpakIaHCKOro BOCIUTAHMSA

MMpEACTABJICHUA O COMAJIBHBIX HOPMAX U IMMpaBUJIaX MCKIIMIYHOCTHBIX OTHOIICHUH B
KOJIJICKTHBCE, KOMMYHHKaTHBHOﬁ KOMIICTCHTHOCTHU B O6IJ.[CCTB€HHO HOH63HOﬁ, y‘IC6HO'
HCCHGHOB&TGHBCKOﬁ, TBOp‘-IGCKOfI " Jpyrux BUAax ACATCIbHOCTHU, TOTOBHOCTH K
p33H006p33H0ﬁ COBMECTHOM JACATCIIbBHOCTU IIPU BBIITOJIHCHUHA y‘Ie6HBIX, IIO3HABATCJIbHBIX
3aaa4, BBIIOJHCHUU XUMHUYCCKHUX SKCIICPUMCHTOB, CO3AaHUN y‘-Ie6HI>IX IMIPOCKTOB,
CTPCMJICHUS K B3AUMOIIOHMMAHHWIO U B3AMMOIIOMOIIHA B IIPOLECCC 9TOH y‘I66HOI71
ACATCIIBHOCTH, TOTOBHOCTH OLCHHUBATHL CBOC ITOBCACHUC U ITIOCTYIIKHW CBOUX TOBapI/IHIef/'I C
MO3UIUHU HPABCTBCHHBIX U MPABOBLIX HOPM C Y4E€TOM OCO3HAHUA HOCJ'IG,Z[CTBI/II\/’I IOCTYIIKOB,

3)IIeHHOCTH HAYYHOT'0 O3HAHUS:

MHPOBO33PEHUYECKHE MPEACTABICHUS O BEIIECTBE U XMMUYECKOM pEeaKIuy,
COOTBETCTBYIOIINE COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKHU U COCTABIAIOIIHAE OCHOBY IS
MMOHUMAaHHUSI CYIIIHOCTH Hay4YHOUM KapTUHBI MUpPA, MPEACTaBIEHUS 00 OCHOBHBIX
3aKOHOMEPHOCTSX PA3BUTHs IIPUPOJBI, B3AUMOCBS3X YEIOBEKa C IIPUPOAHOU CPELoH, O
POJIM XMMHUH B ITIO3HAHUM 3TUX 3aKOHOMEPHOCTEN;

ITI03HABATEJIbHBIE MOTUBBI, HAIIPABJICHHBIC HA NIOJIY4€HUE HOBBIX 3HAHMM 110 XUMUH,
HE00XO0AUMBIE Il 00BICHEHHSI HAOII0aeMBbIX TPOLIECCOB U SIBICHUH, TO3HABATENBHOM,
MH(OPMALIMOHHON U YNTATENIbCKON KYJIBTYPHI, B TOM YKCJI€ HABBIKOB CAMOCTOSITEIbHOMN
paboThI ¢ yueOHBIMU TEKCTaMH, CIIPABOYHOM JTUTEPATYypOi, JOCTYITHBIMU TEXHUYECKUMHU
cpeacTBaMu MH(POPMAIIMOHHBIX TEXHOJIOTHH;

WHTEpeC K 00YUYEHUIO U MMO3HAHMIO, JTF0O03HATEIHHOCTD, TOTOBHOCTD U CITOCOOHOCTH K
caM000pa30BaHUI0, TPOEKTHOM M UCCIIEIOBATENLCKON AESITENFHOCTH, K OCO3HAHHOMY
BBIOOPY HANpPaBIEHHOCTU U YPOBHSI 00y4YeHHUsI B ajbHeIIeM,;

4)(popmupoBaHus KyJIbTYPbI 310POBBS:

OCO3HaHUE IIEHHOCTH >KU3HU, OTBETCTBEHHOT'O OTHOUIEHUSI K CBOEMY 3/I0POBbIO, YCTAHOBKHU
Ha 37J0pOBBIN 00pa3 )KU3HU, OCO3HAHKE MOCIEACTBUI U HEMPUITHE BPEAHBIX TPUBBIYEK



(ymoTpebiieHust aJKorosi, HAPKOTUKOB, KYPEHHs), HECOOXOAUMOCTH COOJIOACHHUS TPABHUIT
0€30MacHOCTH MPU OOPAIICHUN C XUMHUYECKUMH BEIIECTBAMH B OBITY U PEAIbHOM KU3HH;

5)Tpy10BOro BOCIUTAHUS :

MHTEPEC K MPAKTHYECKOMY W3YUEHHUIO podeccuii U TpyAa pa3iuvyHOrO POJa, YBaKECHHE K
TPYZy U pe3yibTaTaM TPYIAOBOU AEATEILHOCTH, B TOM YHCIIE HA OCHOBE IPUMECHEHHS
MPEIMETHBIX 3HAaHUH 110 XMMUH, OCO3HAHHBIN BHIOOP MHAMBHIYATbHON TPACKTOPUN
MPOJIOJDKEHHS 00pa30BaHUS ¢ YIETOM JIMYHOCTHBIX HHTEPECOB M CIIOCOOHOCTH K XMMUH,
OOIIECTBEHHBIX HHTEPECOB M MOTPEOHOCTEH, YCIIEUTHON MPO(PECCHOHATBHOM NeSITETLHOCTH U
pa3BUTHUS HEOOXOIUMBIX YMEHHUH, TOTOBHOCTD aIalTHPOBATHCS B MPOPECCHOHAIBHOM Cpefe;

6)3K0.JI0rHYecKOro BOCHHUTAHHUS

9KOJIOTHUYECKH 1e1eco00pa3Hoe OTHOLICHHE K MPUPOE KaK UCTOYHHUKY KU3HU Ha 3eMIie,
OCHOBE €€ CYIIECTBOBaHUS, TOHUMAaHUE IIEHHOCTH 3JJ0POBOTO U OE30IACHOTO 00pa3a KU3HH,
OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY (PHU3NYECKOMY M IICUXUYECKOMY 37I0POBbIO,
OCO3HaHHWE IICHHOCTHU COOJIFOICHUS TTPABHII OE30ITaCHOTO TIOBEICHUS TIpH paboTe ¢
BEIIECTBAMH, a TAKXKE B CUTYAI[UIX, YTPOKAIOIINX 3IOPOBBIO U )KU3HU JIIOJICH;

CIIOCOOHOCTH MPUMEHSTH 3HAHUS, TIOTy9YaeMble TIPU U3YICHUN XUMHUH, JUIS PCIICHUS 3a]ad,
CBSI3aHHBIX C OKPY)KAIOIIEH MPUPOAHON CPeIoi, AJIsi MOBBIIICHHS YPOBHS SKOJIOTHUECKON
KYJIBTYPBI, OCO3HAHUS TII00aTHPHOTO XapaKTepa 3KOJOTHISCKUX MPOOJIeM 1 IyTel X
pelIeHrs TOCPEACTBOM METOIOB XUMHUH, IKOJIOTUYECKOTO MBIIIJICHUS, YMEHUS
PYKOBOJICTBOBAThLCSI UM B NMO3HABATEIHLHOM, KOMMYHUKATUBHON U COIIMAIBHON MPAKTHUKE.

MeTaHpeI[MeTHI)Ie PE3yabTaTbl

B cocraBe MCTAINPCAMETHBIX PE3YJIbTATOB BBIACIAIOT 3HAUYUMBIC JIJIA (bOpMPIpOBaHI/ISI
MHPOBO33pEHUsI O0IICHAYYHBIC TOHATHS (3aKOH, TEOPHsI, IPUHIIMI, TUIIOTE3a, (DaKT, CUCTEMA,
MPOIIECC, SKCIIEPUMEHT | JIP.), KOTOPbhIE UCIIOIB3YIOTCS B €CTECTBEHHO-HAYYHBIX YIEOHBIX
NpeAMeTax U MO3BOJISIOT HAa OCHOBE 3HAHUN M3 9THX NMPEIMETOB (POPMHUPOBAThH
Mpe/ICTaBICHHE O IIEJIOCTHOW HAYYHON KapTHHE MUPA, U YHUBEPCATIbHBIC yUCOHBIC CHCTBHS
(mo3HaBaTenbHBIC, KOMMYHHKATHBHBIC, PETYJSITUBHBIC), KOTOPBIC 00ECIIEYHBAIOT
(bopMupOBaHUE TOTOBHOCTH K CAMOCTOSITEIIbHOMY TUIAHUPOBAHHIO U OCYIIECTBICHUIO
y4eOHOI e TeTbHOCTH.

Ilo3naBaTebHBIE YHMBEPCAJIbHbIE Y4eOHbIE 1eCTBUS
Ba3oBble JJoruueckue aeiicTBUA:

YMEHUS UCTIOJIb30BATh MPUEMBI JIOTUYECKOTO MBIIIJIEHUS IPU OCBOCHUH 3HAHWUW: PACKpPBIBAaTh
CMBICJT XMMUYECKUX OHATHH (BBIIEISATh X XapaKTepHBIC PU3HAKU, YCTAaHABINBATh
B3aUMOCBSI3b C APYTHMH MOHATUSIMHU), UCTIOJIb30BATH MOHITHUS I OOBSICHEHUS OTIENIbHBIX
(akTOB U ABJIECHU, BEIOUPATh OCHOBAHUS U KPUTEPUH JUISl KJIACCU(PUKALIMU XUMHUYECKUX
BEILIECTB U XUMUYECKHUX PEAKLIUH, YCTAHABIMBATH IPUYNHHO-CIIECICTBEHHBIE CBSA3H MEXIY
00bEKTaMU U3y4YEHUsI, CTPOUTH JIOTUYECKUE pacCyxaeHus (MHIYKTHBHBIC, IeTyKTHBHBIE, 110
AHAJIOTHH), IeNIaTh BHIBOABI U 3aKJIFOUCHUS;



yMEHHUE MPUMEHSTH B MPOLIECCE MO3HAHUS MOHATHUS (IPEIMETHBIC U METAIPEAMETHBIE),
CHMBOJIHUECKHE (3HAKOBBIC) MOJICIIH, KCIIOIb3yEeMbIE B XMMHUH, IIPEOOPA30BHIBATEH IIUPOKO
MIPUMEHSEMbIC B XUMHH MOJIC/IbHBIC TIPEACTABICHUS — XMMUYCCKHI 3HAK (CHMBOJI
3JIEMEHTA), XUMUYecKas popMysia U ypaBHCHUE XUMUICCKOW PEAKI[UH — PU PEIICHUN
y4e0HO-TI03HABATENIBHBIX 33124, C YYETOM dTUX MOJCIbHBIX PEICTABICHUN BBISBIISITh U
XapaKTepU30BaTh CYIIECTBEHHbIE MPU3HAKU U3Y4aeMbIX O0BEKTOB — XMMUUYECKUX BEIIECTB U
XUMHUYECKUX PEaKLUi, BBISIBIATH O0IIME 3aKOHOMEPHOCTH, TPUIHMHHO-CIIEACTBEHHBIEC CBSI3U
U IPOTUBOPEYHSI B U3y4aeMbIX MPOIECCax U SIBICHUSX.

Ba3oBble nccienoBarelbcKue 1eHCTBUA.

YMCHHC UCIIOJIb30BATh NOCTABJICHHBIC BOIIPOCHI B KAYCCTBC HHCTPYMCHTA ITO3HAHUS, a4 TAKKC
B Ka4C€CTBC OCHOBBI 1141 (I)OpMI/IpOBaHI/ISI THUIIOTE3LI 110 ITPOBEPKE IIPABUIIBHOCTH
BBICKa3bIBACMBIX CymHGHHﬁ;

proOpeTeHUE OMBITA 0 IJIAHUPOBAHUIO, OPTAaHU3AINHU 1 TPOBEACHUIO YYCHHYECKIX
AKCIIEPUMEHTOB, YMECHUE HAOIFOIaTh 32 XOIOM MIPOIIECCa, CAMOCTOSITEIIBHO MPOTHO3UPOBAThH
€ro pe3ynbTar, GOPMYIIHPOBATH OOOOIICHUS U BBIBOJIBI 11O PE3YJIbTaTaM IIPOBEICHHOTO
OIIBITA, KCCIICIOBAHUS, COCTABIIATh OTUET O MPOJICIIAHHON padoTe.

PabGora ¢ undopmanmei:

YMEHHE BBIOMPaTh, aHAIM3UPOBATh M HHTEPIPETHPOBATH HHPOPMALIUIO PA3IUIYHBIX BUIOB U
(bopM mpeacTaBIeHHs, IOIYYaeMyI0 U3 Pa3HbIX HCTOYHUKOB (HAY4HO-MIOMYJIsIpHAs
JUTEpaTypa XUMHYECKOTO COJICPIKaHHsl, CIIPABOYHBIC TIOCOOUSI, peCypChl HHTEPHETA),
KPUTHYECKH OLIEHWBATh MPOTUBOPEUHBYIO U HEJOCTOBEPHYIO HH(OpMAIHIO;

YMEHHUE NMPUMEHATh Pa3IMUHble METO/IbI U 3alIPOCHI IIPU MOUCKE U 0TOOpe HH(pOpMAIUU U
COOTBETCTBYIOIIUX JIaHHBIX, HEOOXOAUMBIX JIJISI BHIITOJIHEHUSI YUEOHBIX U [MO3HABATEJIbHBIX
3aJ1a4 OIpeJIeJIEHHOI0 THIIA, TPUOOPETEHHE OTbITAa B 00JIACTH UCIIOIB30BAHUS
MH(OPMALIMOHHO-KOMMYHHUKATUBHBIX TEXHOJIOTUI, OBJIa/IEHNE KYJIbTYpOil aKTUBHOTO
MCIOJIb30BAHUS PA3JIMUHBIX MIOMCKOBBIX CUCTEM, CAMOCTOSTEIBHO BBIOMPATh ONTUMAIIBHYIO
(dbopMy npezacTaBieHuss UHGOPMAIIMU U WIUTFOCTPUPOBATH PeIlIaeMble 3a/1a4l HECTIOKHBIMU
cXeMaMH, AMarpaMMaMH, ApyruMu ¢popmamu rpauku 1 UX KOMOMHAIIUSAMH;

YMEHHE HUCII0JIb30BaTh U aHAIU3UPOBATh B MpoOIlecce yueOHOW U UCCIIE0BATEIbCKOM
JeSTeNbHOCTH UH()OPMALIUIO O BIMSHUH IPOMBIIIIIEHHOCTH, CETbCKOTO X03SCTBA U
TPaHCIOPTA Ha COCTOSIHUE OKPY>KAIOIIEeH TPUPOIHON CPEIbI.

KoMMyHHKaTHBHBIEC YyHUBEPCAJIbHbIC YUeOHbIE A1eHCTBHA:

YMEHHS 3a7aBaTh BOMPOCHI (B X0/1€ Auaiora u (Mjim) AUCKYCCHH) MO CYIIECTBY 00CYXTaeMoi
TeMbI, (HOPMYIUPOBATH CBOU MPEIOKESHHSI OTHOCUTEIHHO BHITIOTHEHUSI IPEAT0KEHHOM
3aJ1auu;

YMEHHS TPE/ICTABIATh MOJTYYECHHBIE PE3YJIbTAThl TO3HABATEIBHOM AEATEILHOCTH B YCTHBIX U
MUCHMEHHBIX TEKCTaX; JeNIaTh MPE3CHTAINIO PE3YJIbTATOB BHITOIHEHHSI XUMUYECKOTO
IKCIIEPUMEHTA (J1a00PaTOPHOTO OIIBITA, TA00PATOPHOI PabOTHI IO UCCIIEIOBAHUIO CBOMCTB
BEIIIECTB, Y4eOHOTO MPOEKTa);



YMEHHUSI y4eOHOr0 COTPYAHUYECTBA CO CBEPCTHUKAMH B COBMECTHOW IT0O3HABATEILHON U
UCCIIEIOBATENbCKOM IeATeIbHOCTH MIPU PEIIEHUU BO3HUKAIOIIUX MMPOOJIEM Ha OCHOBE y4yeTa
OOIIMX MHTEPECOB M COTJIACOBAHUS MO3ULIKH (00CYKICHUS, 0OMEH MHEHUSIMH, MO3TOBBIC
LITYPMbI, KOOPAUHALMS COBMECTHBIX JIEUCTBHI, ONIPEIEIICHNE KPUTEPUEB I10 OLICHKE
Ka4yeCTBa BBIIIOJHEHHON pabOoThI U 1. ).

PerJIﬂTHBHLIe YHUBEpPCAJIbHLIC y‘leﬁﬂble JeHCTBUA:

YMEHHE CaMOCTOSATEIbHO ONMPEACIATh LENH AeTebHOCTH, IUIAHUPOBATh, OCYIIECTBIISTS,
KOHTPOJIMPOBATDH U MPU HEOOXOAMMOCTH KOPPEKTHPOBATH CBOIO ACATEIBHOCTD, BEIOUPATh
HauOosiee 3 PeKTUBHBIC CITOCOOBI pelIeHUs YIECOHBIX U TT03HABATEIbHBIX 3a/1a4,
CaMOCTOATENIBHO COCTABJIATH WIM KOPPEKTUPOBATH IIPEMIOKEHHBIN AJITOPUTM ACUCTBUIN ITPU
BBITIOJTHEHUH 33/IaHUN C YUETOM MOJyYeHUS] HOBBIX 3HAHHUH 00 M3ydaeMbIX 0ObEKTaxX —
BEIIECTBAX U PEAKIUIX, OLEHUBATh COOTBETCTBUE MOIYUYEHHOTO PE3yJIbTaTa 3assBICHHON
1L[eJTH, YMEHHE HCIOJIb30BaTh U aHAIM3UPOBATh KOHTEKCTHI, IIPEAJiaraeéMble B YCIOBUU
3a/1aHHAMN.

HpenMeTHme PE3yabTaTbl

B cocraBe npeaMeTHBIX pe3yabTaTOB 110 OCBOECHUIO 0053aTEILHOTO COACPKAHMS,
YCTaHOBJICHHOTO JJAaHHOU (heliepaibHOM paboueit mporpaMMoin, BBIJIEISIOT: OCBOEHHBIE
o0Oy4aroIuMucs Hay4Hble 3HaHUS, YMEHUS U CIIOCOOBI IeUCTBUM, cieluruecKue 1is
Hp@[[MCTHOfI oOiactu «XI/IMI/ISI», BUbBI ACATCIIBHOCTHU 110 MOJTYUYCHHUIO HOBOT'O 3HAHM, €0
MHTEpIIpEeTaIMK, TPeoOpa30BaHUIO U MPUMEHEHHUIO B Pa3IMYHbIX YU€OHBIX U HOBBIX
CUTYaIUsX.

8-i1 ki1ace

K koHIiy 00y4yenus B 8-M Kjacce mpeIMeTHbIC pe3yabTaThl Ha 6a30BOM YPOBHE JTOJIKHBI
oTpakaTh C(HOPMUPOBAHHOCTH Y OOYHAIOIITUXCS YMEHHIA:

e PaCKpBIBATh CMBICII OCHOBHBIX XUMHUYECKUX TIOHSATHIA: aTOM, MOJICKYJIa,
XUMHYECKHUI JIEMEHT, IPOCTOE BELIECTBO, CIIOXKHOE BEIIECTBO, CMECh
(omHOpOAHAS ¥ HEOTHOPO/IHAS), BAJICHTHOCTD, OTHOCHTE/IbHAS AaTOMHAS H
MOJICKYJISIpHAS. Macca, KOJMYECTBO BEIIECTBA, MOJIb, MOJISIpHASI Macca, MaccoBast
JIOJIS1 XAMHUYECKOTO DJIEMEHTA B COSIMHEHUH, MOJISIPHBIN 00beM, OKCH/I, KHCJIOTa,
OCHOBAHME, COJIb, JICKTPOOTPUIIATEILHOCTD, CTEIIEHb OKHCICHHS, XUMUIECKast
peakius, KiaccuuKaIus peakifii: peakiiui COSAMHEHUS, PEAKIIU PA3JIOKCHHUS,
peaKIny 3aMEIIEHUs, PeaKIIui 0OMEHA, 9K30- U SHIOTEPMUUECKUE PEaKIUH,
TETUIOBOM 3P PEKT peakiuu, SAPO aToMa, JIEKTPOHHBIN CIIOW aTOMa, aTOMHAas
opOHTaNbh, PAINYC aTOMa, XUMUYECKas CBSA3b, MOJISIPHAs U HETOISIpHAsT
KOBQJICHTHAs CBSA3b, HOHHAsI CBSI3b, HOH, KATHOH, aHHOH, paCTBOP, MaccoBast 10JIs
BeriecTBa (MPOICHTHAS KOHIIEHTPAIHsI) B PAaCTBOPE;

e WUIIOCTPUPOBATH B3aUMOCBS3b OCHOBHBIX XUMHUYCCKHUX TIOHATHI U IPUMEHSTh 3TH
MOHSATHS TPH OMMCAHUH BEIICCTB U MX MPEBPAICHUN;

e HCIIOJB30BATh XMMUYECCKYIO CUMBOJIMKY JIJISI COCTaBIICHHS (DOPMYJT BEIIECTB U
YpaBHEHUN XUMHUUYECKUX PEAKIIUH;

e ONpPEACATh BAJICHTHOCTh ATOMOB JJIEMEHTOB B OMHAPHBIX COCTUHEHHSIX, CTCTICHD
OKHCJICHUSI SJIEMCHTOB B OMHAPHBIX COCTUHEHUSX, TPUHAITICKHOCTh BEIIECTB K



OTIpeNIeJIEeHHOMY KJIACCY COSAMHEHUH 1o (popmynam, BUJ XUMHUYECKOH CBS3U
(koBaJICHTHAs ¥ MOHHAS) B HEOPTaHUUECKUX COCTUHEHUSIX;

e packpsiBaTh cMbIch [lepuonnueckoro 3akona /.M. MenaeneeBa: 1eMOHCTPUPOBATh
MIOHUMaHUE MTEPUOIUYECKON 3aBUCUMOCTH CBOMCTB XMMUUYECKHUX JIEMEHTOB OT UX
noJyio>keHus B [leproauueckoit cucreme, 3aKOHOB COXPAaHEHUSI MacChl BELIECTB,
MIOCTOSIHCTBA COCTABa, AaTOMHO-MOJIEKYJISIPHOTO YY€HHUs], 3aKOHa ABOraipo