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Tlporpamma no XMMUHM Ul yHalMXCss 7 KJAcca COCTABIIEHA B COOTBETCTRHU C [ OCYIAPCTBEHHBIM

0BpasoBaTENBHBIM CTAHIAPTOM CPEIHEro ob1ero 06pazoBaHus.
Carginyce 0oRy enmag

IIporpamma Kypca XHMHH ANt IPOQUIBHBIX KITACCOB CpeaHeit 06meobpazoBaTeNBHOM HIKOIIBI
(7 knace) paccunrana Ha 2 4 B Hejlemo. OHa NpeHa3HAYCHA IS YIaIiuXC, KOTOpbIE B HafbHEHIIEM
ILIAHUPYIOT TNOCTYNATe B BY3Bl XHMHYECKOr0, OHOXHMHYECKOTO, MENMIHHCKOTO H JPYrOro
npodueii.

Haunas pabouast iporpamma paspaioTana Ha OCHOBE CHEIYIOUIETO HOPMATHBHO-IIPABOBOIO H HHCTPYKTHBHO-
METOJIHYCCKOro obecrieueHus:

1. 3axon Poccuiickol ®enepanuu «O6 obpazoBanumy.

2. lpumepHas rocy/lapcTBeHHas MporpaMMa 10 XUMUM AnS  06meofpasoBaTenbHbIX  LIKOM,
cooTeeTCTBYIOWAR DefepanbHOMy KOMNOHeHTY [oCyZapcTBeHHOro cramaapra ofmiero o6GpasoBaHHs W
AonywenHas  Munncrepersom ofpasoanus H Haykd  Poccuifckoit ®epepaumu  (B.B.Epemun, H.E.
Kysbmenko, B.B.JIyuun, A. A. Jlposnos, B.M. Tepenun. Ilporpamma Kypca xumud jna 8-11 wnaccos
obieobpasopaTenbHEIX yupeskaenuid, — M.: ipoda, 20018).

3. Epemun B. B. Xumns. 8 xkn. Meroauueckoe nocobue / B.B. Epemun, B.H. Kysbmenrko B. U. A.A.
Hposnoe, B.B. Jlynun. ~ M.: IIpoga, 2018

4. Hpuakas Mmmcreperpa npocsemenus PO or 12 aprycra 2022 r. Ne 732 "O BHecenun
M3MEHCHHMH B (eIepalbHBIH TIOCYIapcTBEHHEI 00pa3OBaTENBHBIY CTAHAAPT CPEIHEro OBIIero
00pa3oBanus, YTBEP)KAGHHBIH NprukazoM Mumucrepera 06pa3soBaHHA U Hayku Poccuiickoit
®enepannu ot 17 mas 2012 . Ne 413";

B cucTemMe eCTeCTBEHHO - HAYYHOro 06pa30BAHMS XUMHUS Kak yueOHbIH MpesMeT 3aHUMAET BaXKHOE MECTO B
MO3HAHUH 38KOHOB NPHPOIEL, B MaTepHaNLHOMN JkH3HKM 061IecTRa, B pellleHiH NioBaibHeIX HpobieM
UEJIOBEUECTBA, B YOPMHUPOBAHHM HAYUHON KAPTHHBI MHUDA, A TAKOKE B BOCIIMTAHMH DKOJOTHUECKON KyNBTYpsI
JIROAeH.

Heno peanuzayuu npedmema:

Boopy#uTh y4aiuxcs OCHOBAMHM XHMHWYECKHMX 3HAHUY, HEOGXOMMMBIX M TTOBCEAHEBHBIX 3HAHKA,
3a10XKHTL (DYHAAMEHT 1% AQNbHEHIero COBEpPUIEHCTROBAHMS XUMHUECKMX 3HAHHH B CTApLIMX KJaccax,
NpABUIBHO OPMEHTHPOBATL MOBEACHHE yHaILMXCS B OKpYIKatoLiedi cpee.

Jadauy u3yHeHus XumMun:

QOPMHPOBZHHE YV YUAIUXCH 3HAHHA OCHOB XMMHUYECKOM HaYKH: BOKHeHWMX (JaKTopoB, MOHATHI,
XMMHYECKHX 3aKOHOB M TEOPHi, A3BIKA HAYKH, KOCTYTIHLIX 000DIIEHHH MUPOBO33PEHUECKOrO XapaKTepa.

Paspuriie ymenuii Habmonars M OOBACHATH XMMHYECKHE ABICHHA, APOHCXOISILKE B HPHPOAE,
NabopaTopyH, B IIOBCEIHEBHOMN JKHU3HMU,

DOpMHPOBaHHE CIELMANBHBIX yMeHMH: 0BpallaThcs ¢ BELECTBAMM, BBHITIONHATE HEC/IOMKHBIE
3KCnepUMenThl, cobmoaas npasuiia TB; rpaMOTHO NPUMEHATL XUMHYECKHE 3HAHWA B OGLIEHHH C pUpoAcH H
B MOEBCEOHEBHOH JKH3HHA.

PackpriTHe ryMaHUCTHYECKOH HAIIDABREHHOCTH XUMMH, e¢ BO3PACTAIOLICH PONH B PEIUCHHM IVIABHBIX
npobneM, CTOAIMX Mepejl YCIOBEYECTROM, M BKIA44d B Hay4HYI KynbTypy w™upa. HpascreenHoe
COBEPIICHCTBOBAHKE, (POPMHPOBAHHE Y HAX I'YMaHHCTHUECKMX OTHOIICHUH H SKOJIOTHYECKH HenecoodpazHoro

TIOBEACHHA B OBITY M B [IPOLIECCE TPYIOBOIH ACHTENLHOCTH.

Ponb  npeamera B (OPMHPOBAHHM OCHOBHBIX 3HAHMH, YMeHHH W HABBIKOB, KIHOYEBBIX
KOMNETEHTHOCTEH:

Ha cospemeHHOM ¥ J0CTYNHOM Ass Yualluxcsl YpOBHE OGBACHUTE TEOPETHYECKUE TIONOKEHHSI,
H3YYaeMbIC CBONHCTBA BEIECTB, XMMUMECKME IIPOLECCH, NPOTEKAIONHE B OKPYIKAIOLIEH cpenie, o0yunTL
criocofaM NMpHUMEHeHHs 3HAHWM B MOBCEAHEBHON SKM3HH, MOCTOSHHO [OAYEPKUBATE MEKIPEAMETHLIE CBA3K
XHMHHU C ECTECTBEHHBIMU W FYMaHHTAPHBIMU HAYKaMH,

Conepixanue paGoueil nporpaMMbl HaNpaBIEHO HA OCBOEHHE yyalumucs sHaHul, yMeHuil 1 HABBIKOB
Ha 0a30BOM ypoBHe, uTo cooTBeTcTByeT OGpasoBaTeNbHOM nporpamme wionel. [IporpaMma BrAOUAET Bee
TEMbi, TPEAYCMOTPEHHbIE (henepanbHbIM KOMIIOHEHTOM OCYAApCTBEHHOTO OOPas0BATEIBHOIO CcTaHIapTa
cpenHero (onHoro) obulero odpazoBaHus [0 XHMHK H aBTOPCICOH nporpaMMe! yueGHoro Kypea.



Han peannsanun 0anneil RPoZPAMMBL PEKOMEHOOBAHO UCHOIBI0CANNUE PHEOHUKOB:

Epemun B.B., Kysvsmenio H.E., Tepenun B.H., JIpozdoe A.A., Tynun B.B. Xunmua 8 xnace.
- M.: Apogha, 2018. -202c¢.: un.

Mecnio npedriema ¢ Bazucror yuedHoM naane

Hacrosimas nporpamMMa CcOCTaBIGHA [UIS YHYaIIMXCS 7 KII4cCOB OBIE0BDA30RATENBHBIX
OpraHv3aLii, H3YYatoi|X XUMHIO Ha IIPO(PUIBHOM YPoBHe — 72 w/Ton (2 u/uex.).

[Tpu 3TOM B HEH nNpemycMOTpeH pezeps cBOBOAHOTO yIe6HOro BpeMeHH B obbeMe 8 u/rox mis
peamM3aliy aBTOPCKHX MOIXOMO0B, HCIOJIL30BAHUS pasHooOpazHbix (GOpM OpraEmzanud yyeGHOro
IIpoleccd, BHEAPEHHA COBPEMEHHBIX METOLOR O0YUSHHS ¥ TIE[arOIHUECKHX TEXHOIOTHIA.

Cmpyrmypa Qorymenma

Paboyag nporpaMma 1o XHMHHK BKIOYAET CIEAYIOMHE Pasaesbl:

1. Hoacnumenvnan 3anucra

2. TumyasHUE AUCHE (HA36AHIE APOZPAMMDL).

3. flnanupyestvie pe3yiomantsl.

4. Codeporcanne npozpastiist,

3. Kanenoapuo-memamuyueckoe paanuposaitie,

Qenepanbras pabouas nporpamma 1o yueGHOMY rpeamery «Xumua» (6a3oBbIH  YpOBEHD)
(mpepmetHas  obnacts  «ECTeCTBEHHO-HAyuHble TNPEAMETE») BKTIOUAET TMOSCHHTEIBHYIO  3aIIMCKY,
comepikanne o0yueHHs, TUIAHHpPYEMble PE3YJIBTATH OCBOCHUS HPOrPaMMbl MO XHMUM, TEMATHUYECKOS
MaHypoBaHye,

llosicHuTenbHas 3amycka OTpaKaeT ODIIME LEIM M 3afa4¥ M3YYEHHS XHMHH, XapaKTEpHCTHKY
NCUXOMOrUYECKHX MPEANoChUION K €€ n3ydeHHo ofyuarolUMUCH, MeCTO B CTPYKTYpe yueBHOro nnasa, a
TAKKE NOAXObI K 0TOOPY COAEPIKaHH, K OlPENeTeHHUIO INIAHHPYEMEIX PE3YILTATOB.

Copnepanne oOydUeHHs pacKpblBA€T COAEPKATEIbHLIE JHMHHH, KOTOPBIE NpEIIaraloTes Ans
00513aTeNBHOTO M3Y4EeHHA B KAKAOM KIJACCE HA YPOBHE OCHOBHOTO OBIIETD 00Pa3oBaHHsL.

H.HaHpreMble Pe3YJIBTaThI OCBOEHHA IporpamMmebt 1o XHMHH BKJIHOYAOT  JIHYHOCTHBIC,
METanpeAMETHBIC PE3YJIBTaThl 32 Bech MepHoi obydeHus Ha ypoBHE OCHOBHOTO ofllero ofpasosanus, a
TAKMKE NPSAMETHbIE JOCTHKEHNS 00y 4aIOIerocs 3a Kau bl roj ofyveHus.



HOACHHTE/TBHAA 3AITHCKA

[lporpaMma nmo XMMHH Ha ypoBHE OCHOBHOrO oBINEro oOpa3oBaHMs COCTABJEHA Ha OCHOBE
TpeOOBAaHUA K pesyNhTaTAM OCBOGHHS OCHOBHOH 00pa3zoBaTeNbHON MporpaMMbl OCHOBHOTO oGIIEro
obpasopanus, npexcraenedseix B OIOC OO0, a Takke Ha OCHOBE tbenepansHoil paboueil nporpaMme
BOCHHTAHHA M C YUCTOM KOHUENUMM npenojapanus yuebHoro mnpeaMera «XuMus» B 0Opa3oBATENBHBIX
opranusauunax Poccuiickol ®eaepanuu.

TTporpaMma no xuMuH DaéT npefcTaBieHHe O Uenstx, obulel cTpaTerny ofyueHus, BOCTIMTAHHS W
pa3BuTHi O0YHAIOLUMXCA CPEACTBAMH y4eOHOrO MNpenMeTa, YCTAHABIMBAET OBGS3ATENBHOE NPEAMETHOE
CoAePKaHKe, NpeTyCMaTPHBACT PaclpejieficHHe ero Mo KiaccaM W CTPYKTYPHPOBAHHE MO pasfedaM H
TEMaM T[pOrpaMMbl MO XHMHH, ONPENENSeT KOAHYECTBEHHBIE M KAYECTBEHHLIC XaPAKTEPHCTHKH
coaepoKaHu, PEKOMCHAYEMYID TIOCNEAOBATCIBHOCTD H3yHeHHA XHUMHHKH C y'-IéTOM MEHIIPEAMETHLIX H
BHYTPHIIPEAMETHBIX CBA3CH, JIOTMKY y4eOHOro mpouecca, BO3PACTHBIX ocobBeHHocTel obyualoLmxcs,
ONpEnenseT BOSMOKHOCTH TNpeAMeTa U1 peanuzaunH TpeGOBaHUN K pe3yibTaTaM OCBOEHHS OCHOBHOM
obpasosaTe/ibHOH MporpaMMbl HA YpOBHE OCHOBHOTO ofwero ofpa3opamys, a Tawke TpeGoBamui K
pesyibraraM OOYHeHHS XYMHM HA YPOBHE Uefiell H3yueHus TNpPEeJMeTa H OCHOBHBIX BUJOB yueGHO-
TIO3HABATENIBHOH JesSTeNbHOCTH 00y aloIerocs o 0CBOSHHIO yueBHOro cofiepkanus.

3HaHMC XHMHH CAYXMT OCHOBOH Anid (GOPMHPOBAHMS MMpPOBO33DPEHUS OOYYAlOWErocs, ero
MPEACTaBICHHH O MATEePHAJILHOM EIMHCTBE MHpA, BKHYID pPONb HIPAKOT (GOpMHpYeMble XHMHeH
NIPEACTABNEHHA O B3aWMOTIPEBPALCHHAX IHEPTUH H 00 BOMOUMM BEILECTB B MPHPOAE, O MyTIX PEILICHUS
riobabHBIX MpobaeM YCTOHYHBOrO PasBHTHS YENOBEHECTBA — CHIPHEBOH, SHEPreTHYecKol, NHUUIEBOH K
BKOAOrMUecKoi BesonacHoCTH, IpobieM 3APABOOXpAHCHUS.

Hayuenue xumuu:

v CIOCODCTBYET pean3aliMi BOMOXCHOCTEH [UIS CaMOPasBHTHA M (hOPMHPOBAHHS KYJbTYDBI
NHYHOCTY, e€ ofLiel U QyHKIMOHAIBHON MPAMOTHOCTH;
v BHOCMT BKAal B (GOPMMPOBAHHE MbILUICHHMS M TBOPUECKUX CIIOcOBHOCTeH ofyuarommxes,

HABBIKOB MX CAMOCTOSTENLHOH yu4eOHOH REATENRHOCTH, HKCMEPUMEHTANLHRIX W HCCICHOBATENbCKHX
YMEHHH, HEOOXOAUMBIX KAK B MOBCEAHEBHOH JKHU3HH, TAK U B TIPOBECCHOHAILHOM AEITENbHOCTH,

v 3HAKOMUT CO CTIEUM(UKOH HAYUHOrO MBILLTEHUS, 3aKIIAbIBAET OCHOBBI LEJIOCTHOrO B3MIsA2
Ha CIUHCTBO TIPHPOABI M YEJOBEKA, ABNAECTCS OTBETCTBEHHBIM 3TanoM B  (hopMUpoBaHMu
€CTECTBEHHOHAYYHOH rpaMOTHOCTH 00y YaIOLIHXCA;

v CocoGCTBYET (POPMIPOBAHUIO LIEHHOCTHOFO OTHOUIEHHS K ECTECTBEHHO-HAYYHBIM 3HAHUAM,

K IPHPOIE, K YENOBEeKy, BHOCHT CBOM BKIIAA B 3KONOrHYecKoe 06pasopaHne 00yuauuxcs.

Hannble Hanpasnenus B o0yueHMM XHMHH OBECEUMBAIOTCA CIIECUMOUKOH COASpIKAHMI y4eGHOTO
MPeAMETa, KOTOPBIH ABNACTCA 1EAArOrMYecKH AJlANTHPOBAHHBIM OTpakeHHeM 0a30BOH HAYKH XMMHM Ha
OIpPEeRENEHHOM 3Tane e8 pasBuTH,

Kypc xumuv Ha ypoBHe OCHOBHOro ofwero o6pa3oBaHMs OpPMEHTHPOBAH HA OCBOEHHME
Oﬁy‘{aIOLHHMHCﬁ CHCTEMBbI NepPBOHAYATRHBIX TIOHATHH XHMIH, OCHOB HeOpf‘aHH'-ieCI(Oﬁ XHMHH H HEKOTOPBIX
OTACABHEIX 3HAYMMBIX IOHATHH OPraHuuecKo XHMUH,

CTpykTypa conepkaHHs IporpamMmbl N0 XumMuy chOPMHUPOBAHA HA OCHOBE CHCTEMHOTO MOAXOHA K 8
uzyueHu10. CofepikaHHe CKIIALBIBACTCS M3 CHUCTEMBI TIOHATHH O XMMHUYECKOM 3IEMEHTE M BELUECTBE M
CHCTEMBI MOHATHH O XuMHYeCKOH peakuun. OBe 3TH CHCTEMSBI CTPYKTYPHO OPTraHM30BaHbl N0 MPHHLIMITY
MOCNCAOBATENLHOTO PA3BUTHA 3HAHMH HA OCHOBE TEOPETHUYECKUX NPEACTABACHHH PAZHOIO YPOBHS:

+ - ATOMHO-MONEKYASIPHOro YHeHHS Kak OCHOBBI BCEIO €CTECTBOSHAHMA,
+* - Mepuoauueckoro sakoda 1. Menzneneepa kak OCHOBHOrD 3aKOHA XMMHM;
% - YUCHHSA O CTPOSHHH aToMa U XHMHYECKOH CBA3H,

< - IPEICTABICHUH 00 3MIEKTPONHTHYECKOH ANCCOLMALMH BELECTB B PaCTBOPAX.

Teoperuueckue 3HAHWA PacCMATPHBAIOTCA HA OCHOBE SMITMPHUECKH MOMYHEHHBIX M OCMBICHEHHbIX
(hakToB, pa3BUBAIOTCS NOC/IEAOBATENBHO OT OHOTO YPOBHA K APYFOMY, BIIOKHAS QyHKLHK OGBICHEHH 1
[IPOTHO3HPOBAHHA CBOHCTB, CTPOEHHS M BOZMOKHOCTEH NPAKTHUYECKOrO NPUMEHEHHS H [OAYyYeHMS
M3YUaeMbIX BELIECTB.

Oceoenne nporpaMmel MO XMMHH CHOCOGCTBYeT (BOPMHPOBAHMIO MPEACTABISHHS O XHMHUECKOM
COCTaBJIAIOLIEH HAYYHOH KAPTHHBI MHPa B JIOPHKE €8 CHCTeMHOH NPHPO/bl, USHHOCTHOrO OTHOLIEHHS K



Hay4HOMY 3HAHMIO M METOJAM TO3HAHMS B Hayke. M3yuyeHHE XHMHM NPOMCXOAMT C IPHBICUEHHEM 3HAHMI
U3 paHee W3yueHHBbIX YUeOHBIX NpeaMeToB: «OKpyskaloui mupy, «Bbronorus. 5-6 knacee u «Dusuka. 6
KJI2CCH.

Ilpy H3yyenuu XUMHH NPOHCXOAUT (POPMHUPOBAHUE 3HAMMI OCHOB XMMHMHECKOH Hayku kak obacT
COBPEMEHHOIO eCTECTROSHAHM, MPAaKTHYECKOH JeATe/IbHOCTH YellOBEeKa W KAK OJHOIO W3 KOMIOHEHTOR
MHPOBO# KYNbTYphL. 3a1laua yueGHOro ApeaMeTa COCTONT B (JOPMHPOBAHHH CHCTEMBI XMMHYECKMX 3HAHUE —
BKHEHIUMX (AKTOB, IOHATHH, 3aKOHOB M TCOPETHUYECKMX MONOKEHHH, NOCTYMHBIX 06oGLeHui
MHPOBO33PEHYECKOT0 XapaKkrepa, #3bika HayKW, B NPUOOILUEHHH K HAyYHBIM METONAM TIO3HAHMS  TIpH
M3YYEHHH BEIECTE M XHMMHYECKHX peakuWH, B (OPMHUPOBAHHM M PA3BHTHH MO3HABATE/ILHBIX YMEHHMI
M MX [IPUMEHEHHH B Y4YeOHO-NO3HABATENBbHOM W yueBHO-HCCIIeoBaTeNbCKOH eaTenbHOCTH, OCBOSHHU
1IpaBu Ge30MacHoro oOpalueHus ¢ BEIECTRAMH B IOBCEIHERHON SKH3HH.

Ilpn M3yveHMH XHUMHH Ha YPOBHE OCHOBHOrO ofliero o6pasoBaHusl BaKHOE 3HAYGHME NPHODpenH
TAKHE LEMNH, KaK:

- (opmupoBaHHME MHTEIIEKTYaIBHO pa3BHTON  JMUHOCTH, TOTOBOH K caMoOBpasoBaHMIO,
COTPYAHHYECTBY, CAMOCTOATENLHOMY MPHHATHIO pelleHui, crnocobHON ananTHPORaThCS K BBICTPO
MEHIIOWNMCS YCITOBMAM HKU3HH;

- HarnpaBieHHOCTh 00yUYeHMs Ha CHCTeMaTHuecKoe NpHobuleHUe O00YJaroInNXCa K CAMOCTOATENbHOH
TIO3HABATENBHON AeATeNbHOCTH, HAay4HLIM METONAM TMO3HAaHKA, GOPMHUDYIOIMM MOTHBALMIO H PasBUTHE
CriocofHOCTeH K XUMHH,

- obecrievenne ycloBuH, crocoGCTRYIOIMX NPHOBPETEHHIO 00y HAIOIMMUCS OTbITA PasHOOBPa3HOI
AEATENbHOCTH, MO3HAHUA M CAMONO3HAaHMA, KIIOYCBEIX HABLIKOB (K/IOUEBLIX KOMIIETEHLIMIA), HMEIOLIHX
YHHBEPCANIEHOE 3HAYSHHE A PaziMYHBIX BUAOE NEATEIBHOCTH;

- (hopMupoBanue obLielt (QYHKIMOHAILHOH M ECTECTBEHHO-HAYYHOH IPAMOTHOCTH, B TOM HHCIE
YMEHHH OOBACHATL H OLEHHBATE SBJCHHS OKPYIKAIOUIETO MHpa, MCTIONB3YA 3HAHHS U OTIBIT, TONYUCHHBIE
IPH MU3YHCHHM XHMHHU, [PUMEHATE WX TPYU PEUICHHH NpoOieM B NOBCENHEBHOH KHM3HU M TPYIOBOH
HeaTeNbHOCTH;

- ¢opMupoBanue y OOYURIOWIMXCHA TyMAHMCTHUECKMX OTHOILEHMH, TOHMMAHMUS LIEHHOCTH
XHMHYECKHUX 3HaHuH I BEIPabOTKM SKONOIHYECKH LieNecoo0pazHoro MOBEJIEHHS B OHITY W TPYAOROH
HeATeNIbHOCTH B LICNAX COXPAHEHHS CBOETO 3A0POBbS H OKpYIKaroilell NpHpOLHOi Cpebl;

- Pa3sBHTHE MOTHBALMK K 00yUEHHIO, criocobHOCTE K CAMOKOHTPOITIO H CAMOBOCTTHTAHHIO HA OCHOBE
ycBOEHHA  OflIeHenoBedeckMX LEHHOCTEH, FOTOBHOCTH K  OCO3HAHHOMY BbiGopy npoduns u
HANpaBiIeHHOCTH AafibHeHLIero 06yyeHus.

Hnst kaxkporo Kmacca npesycMOTpeHO pesepBHOE yueGHOE BpEMs, KOTOPOE MOMET ObITh
HCIONL30BAHO  yYacTHHKamu o0pasoBaTeNbHOrO Hpolecca B Leidx (OPMHPOBAHMSA BapUaTHBHOMN
COCTARIAOLIEH COAEp:KaHMA KOHKpeTHOH pabouei nporpammsl. [Ipu o1oM oBssarenbHas (MHBapHaHTHAR)
YaCTh COASPIKaHHI MPeaMeTa, YCTaHOBISHHAs ApHMepHoH paboueli nporpaMMol, W BpeMsi, OTBOJUMOE HA
€ u3yyeHue, JODKHEI ObITh COXPAHEHB! MONHOCTHIO.

COJEPKAHHE OBYYEHHA

7 KIIACC

HepBOH&‘IﬂJ’leble XHMMHYECKHE [TOHIATHA

{lpenmer xumun. Pone XuMul B sxM3HM uenoseka. Xumus B cucreme Hayk. Tema u BewiecTsa.
Pusuueckue cBoicTBa BELLECTB. ArPeraTHOE COCTOSHHE BEIMECTB. TIOHATHE O METOJAX ROZHAHMA B XMMHH.
HucTeie pewecTra U cMecH, Criocobnl pasaeneHus cMeceii.

ATOMEI B MONexysl. XHMUUECKUE 2ieMeHThl. CHMBOIbI XHMHYECKHX 3IEMEHTOB.

ITpocThie M clioskHbIE BELIECTRA. ATOMHO-MONEKYNSPHOE YHEHHE.

Xumuueckas (opmyiia. BaneHTHOCT ATOMOB XMMHHYECKHX 3JIEMEHTOB. 3aKOH MOCTOSHCTBA COCTABA
BelecTs. OTHOCUTENBHAA aToMHas Macca. OTHOCHTENBHAs MOJIEKYJIspHas macca. Maccosas noms
XHMHYECKOTO 3/IEMEHTa B COENMHEHUH.,

Konuuectso Belllecrea. Monb. Monsapuas macca. B3auMocBs3b KONHYECTBZ, MacChl M 4HCIHA
CTPYKTYPHBIX €IHHUIL BEIECTBA. PacuéTot o opMynaM XUMUYECKHX COSAMHEHRH.

DOuznyeCKHe M XMMHYECKHE siBiicHHA. XHMHUECKas DEakiMs H €8 TIPH3HAKA. 3aKOH COXpaHeHHs
Maccel  BeilecTB. Xumudeckue ypasHenus. Knaccudukauus xumuueckux peakuuii  (CoeanHeHMs,
pasjioxenms, aMeHIeHH, 0OMena).



XuMHYecKkUH FKCTIepUMEHT:

3HAKOMCTBO ¢ XMMHYecKoH nocynoi, npasunamy paborsl B nabopatopud i npHéMamu obpauienus ¢
nabopaTopHbIM 06OpYNOBaHHEM, M3YUYEHHEe M ONUCAHWE (QH3HYECKUX CBOMCTB 06pasiioB HEOPraHWYECKHX
pewects, HabmogeHue ¢umaMueckux (MIaBNeHHE BOCKA, TagHME JibAd, PACTHPAHHE Caxapa B CTYTIKE,
KHNEHHE W KOHAEHCALMs BOJAB) H XMMHUYECKHX (IOpeHHE CBEUH, NPOKANIMBaHME MEIHOH MPOBOJIOKH,
B3aMMOACHCTBME Mena ¢ KHCIOTOl) sBiaeHul, HabG/uoieHME W OIMCAHHME NPH3HAKOB [POTEKaHHS
XUMHMYECKHX peakiuil (pasnodkeHHWe caxapa, B3auMOJEHCTBHE CEPHOH KHCIIOTBI ¢ XJIOpHAOM 6apws,
pasno;cenne ruapokcnia mend (I1) npu svarpesanuu, BzauMopeHcTBUE XKene3a ¢ pacTeopoM conu memu (1),
u3ydeHde cnocoboB paszgeneduss cMecelf (¢ MOMOLILIO MarHWTa, (QMILTPOBAHME, BbINAPHBAHKE,
NUCTH/UIAUMS, XpoMarorpadus), TPOBEEHHE OYHCTKM TMOBAPEHHOH coik, HabNIOAEHUE M OIMcaHHe
Pe3yJILTATOB TMPOBEACHHS OITIbiTa, HILTIOCTPUPYIOHIErO 3aKOH COXPAHEHHS MACCHl, CO30aHuMe Mogeneil
MOJIEKYH (IHapOCTEPIKHEBLIX).

BaxkHelile NpeacTaBUTENH HEOPraHHYCCKHX BELIECTR

Bosayx — cmeck razoe. CocTas Bo3ayxa. KUCIopos — 25ieMeHT M ipocToe BeiuecTso. Haxoxaenue
KHCIIOpOJa B NpPHPoXe, (PU3HUECKHE H XMMHWYECKHE CBOMCTRA (peakuuu ropeHus). Oxcumnl. [Ipumenenne
xucnopona.  Cniocobbl  momyueHMs  Kuenopoda B Jjlaboparopud M npombiiieHHocTH. Kpyrosopor
KHCIIOpoaa B nipupoze. O30 — a5IoTpoTHAs MOIMGHKALMS KUCIOPOIA.

Tennoro# ahdexT xuMUIecKkol peakity, TEPMOXUMHUYECKHE YPABHEHHS, 3K30- H DHIOTEPMHYECKHE
peaxumy. TomnuBo: yrone ¥ MeTaH. 3arpi3sHeHHe BO3JyXa, YCHIIEHUE MapHUKOBOTO 3tibekTta, paspyiueHne
O30HOBOTO CHOA,

Boropon — sneMeHT ¥ mpocToe BeilecTBO. HaXO:KAEHHE BOZOPOHA B NpUPOAe, (QU3HUECKHE H
XMMHYECKHE CBOMCTBA, IPUMeEHeHu e, cnocobsl nonyteHus. KHCIOTE! M conn.

Mosipubiit 00BEM razos. Pacu&rsl no XMMHYECKHM YPaBHEHHSM.

Pusnueckue cBOHCTBA BoAbl. Boja kak pacTeopuTens. PacTBopel. HackieHHble ¥ HEHACHILIEHHbIE
pacTeopsl. PacTBOpHMOCTE BELIECTR B BoOfie. MaccoRas [tosis BEIECTBA B PACTBOPE. XMMHUYECKHE CBOICTBA
Bo/tbl. OcHopanua. Ponb pacTBOpoR B ApUpoAe M B KM3HH uenoseka. Kpyrosopor BOAbI B I[IPHpOIE.
3arps3HeHHe NpUPOAHBIX Bo. OXpaHa ¥ OUHCTKA NPUPOAHBIX BOLL.

Knaccuduxanus  HeopraHuueckux — coemmneduit.  Oxcuapl.  Kiaccudukauums — OKCHIOB:
coseobpasyiolne (OCHOBHBIE, KHCIOTHBIE, am(poTepHbie) W Heconeobpasyiomne. HoMeHKIaTYpa OKCHIOB.
DU3RYECKHUE H XMMHYECKHE CBOMCTR2 OKCHAOR. TT0MYUeHHE OKCHIOB.

Ocnopanus. Knaccuduraiys ocHOBaHMH: LIENOYH W HEpaCTBOpHMbBIE ocHoBanus. HomenwiaTypa
ocnopaHuil. GH3KNYECKHe H XUMHYECKHE CBOMCTBA ocHoBarUii. [TonyueHHe oCHOBAHMIA.

Kucnorsl. Knaccuduraus xucnor. Homenwnarypa kucior. ®H3MYECKHE B XUMHYECKHE CBOICTBA
KHCAOT. Pag akrusHoctn metannos H.H. Bekerora. [Tonyuenue kuenor.

Conu. Homenknatypa coneil. ©U3NUECKHE H XUMHYECKHE CBOUCTBA COe.
[osyuenue coneil.
I'eneTHYeckas CBA3b MENAY KJIACCaMH HEOPTaHHUECKHX COSMHEHMH,

XHUMHYECKHI DKCTIEPUMEHT:

KaUCCTBEHHOE OMNPEJCNEHHe COMAepXAHHMA KMCJIOPOAAa B BO3AYXe, [odyueHue, cobupaHue,
pacriosHaBaHUE W U3YYEHHE CBOMCTB KHMC0pOAa, HAONIOAEHHE BIaUMOJEHCTRHS BEIECTB C KMCIOPOJOM U
YCIIOBHSI BO3HHKHOBEHHS M IIpEKpallleHus ropeHus (noxapa), O3HaKoMieHHe ¢ obpasuaMu OKCHIOB U
OMUCAHUE MX CBOHCTB, MojydeHue, cobHpaHue, paclosHaBaHHe M H3yyeHHe cBolcTB BOROpONa (ropexue),
B3auMmoschcTerHe Bogopoma ¢ okcuaom Meld (II) (BO3MOXKHO HCRONB30BAaHHE BUIECOMATEPHANOB),
Habmonenre 00pasLoB BEILECTB KONMYECTROM | MOJB, UCCNEORaHHE OCOBEHHOCTE! pacTBOPeHKs BEIIECTE
C pa3JMuHOM pACTBOPHMOCTBIO, MNPHUCOTORIEHHE pPACTBOPOB C  ONpelneNéHHol maccopoil  nosedt
pacTBOPEHHOrO BEHIECTBA, B3aWMOZeiicTBUE BOAB ¢ METaylaMu (HaTpHeM # Kansuuwem) (BO3MONKHO
UCTIOJIb30BAHHE BHASOMATEPHAIOR), MCCNe/oBaHue oOpasUOB HEOPraHMYeCKHWX BeLECTB PasiIMYHbIX
KJIACCOB, HabJIONEHHME W3MEHEHMSI OKPACKH HWHAMKATOPOR B PACTBOPAX KHCAOT ¥ IIENOueH, H3yucHHE
B3auMofcHCeTBHA OKkcuAa MenH (II) ¢ pacTROpOM CepHOM KHCNOTBI, KMCIOT C METAIAMM, peaxumi
HEeHUTpaNy3aukH, OAYYEHHE HepaCcTBOPHMEIX OCHOBAHHMH,

BEITCCHCHHE OIHOrO METaNna APYrHM W3 PACTBOpA COJM, PELUSHHE BKCMEPUMEHTAIbHLIX 38/a4 [I0 TeMe
«BakHeH1uye IIACCh HEOPTaHUYECKHX COCHMHEHRIM,

IMepronnyeckuii 3akon U Ilepuonuyeckas cucTema xumudeckux anementos J M. Meuneneera. Ctpoenue



aToOMOB. XHMHYECKas CBA3b. OKHCIHTENbHO- BOCCTAHOBUTENLHAIC PEAKLIMH

Ilepebie FOMBITKM KIACCHMKALMH XHMHYCCKMX JJIEMEHTOB. [IOHSTHE © rIpynnax CXOOHBIX
JIEMEHTOB (LUENOMHBIE U [HEI0UHO3EMENBHBIE METAMIbI, I'AJIOTEHBI, HHEPTHBIE Ia3hl), DIEMEHTBI, KOTOPbIS
o6pasytoT aMOTEPHBIE OKCHIEB W THAPOKCHIBI.

Tlepuopnueckuit 3axon. Ilepuommueckas cucrema  xumuueckux  atementoe JLM. Mennencesa.
Kopotkonepronnas u nmunuonepuonHas hopmot [leproanueckolt cHcTeMb! XuMMuecKuX snemenTtos JILM.
Menneneera. [lepronpt 1 rpynmel. MU3MYECKHET CMBICH MOPSIAKOBOrG HOMEPA, HOMEPOB NEPHONA K IPYTIIIbI
I/IEMEHTA.

Crpoene atomos. Coctas aToMHbix saep. Hzotonel. Dnektponsl, CTpoeHHe 3NeKTPOHHBIX 060[0ueK
aToMoB nepeblx 20 xuMuueckux anemenTos Ieproaudeckoii cucremsl JILM. Menjeneepa. XapakTepHcTHKA
XUMHYECKOTO 3/IEMEHTA MO ero noackenuto B [feproauueckoii cucreme JI V. Menneneeea.

32KOHOMEPHOCTH H3MEHEHHS paHyca aTOMOB XMMHUYECKHX JJIEMEHTOB, METAINHMYECKHX H
HEMETA/UTHUECKHX, CBOHCTB M0 IPYINNam ¥ NepPHOIaM.

3uayenue Ilepuoanueckoro 3akoHa u [lepuoguueckoilf CHCTEMBI XUMHUECKHX 3NEMEHTOB AN
pa3BuTHA Hayku W npaktuke. J.H. Mengenees — yuéHbiil 1 rpakaadyus. Xumuueckas cBs3b. KoBaneHTHas
(ronApHas ¥ HeloJAPHas) CBA3b, DIIEKTPOOTPHULATENLHOCTE XMMHHECKHX 3TeMeHToB, MoHHas CBS3b.

Crenenp  okucnenus. OKHCIIMTENbHO-BOCCTAHOBMTENBHBIE peakUyH. [IPOUECCHl OKHC/ICHHS W
BoCCTaHOBIeHH S, OKUCIUTENM U BOCCTAHOBHTENTH.

XUMHYECKHH IKCTICPUMEHT:

u3yueHne OOpAasLOB BEIWIECTR METAIOB M HEMETAVIOB, B3aHMOJEHCTBUE IMIPOKCHIA LHHKA C
pacTBOpaM¥ KHCIOT M LIENO4YeH, MPOBEACHHE ONLITOB, WLIOCTPHPYIOHIHX TPUMEPBl OKHCIHTENBHO-
BOCCTAHOBUTENBHEIX PEAKLIMI (TOpeHHe, PeaKIuK PasIoKeHHs, COSIHHEHH).

Mesicnpedmemnie cen3u

Peannzauus MexnpeaMeTHBIX CBSi3elf NPH M3YUeHWH xuMmuu B § Wiacce OCYLIECTBAAETCS yYepes
HCIIONL30BAHME KAk OOLIMX €CTECTBEHHOHAYUHBIX NOHSTHH, TAK U NOHATHH, ABIAIOINHXCA CHCTEMHBIMU IS
OTHC/BHBIX MPEAMETOB ECTECTBEHHO- HAYHHOT'O LIMKJIA,

O6wue ecTeCTREHHOHAYYHbIC TIOHATHS: HAYUHBIH (aKT, TMNOTE3a, TEOPHS, 3aKOH, AHAJH3, CHHTES,
KiaccH(UKauns, NepHOAHYHOCTb, HaGNIONeHHe, 3KCTIEPUMEHT, MOJENUPOBAHHE, H3IMEPEHHE, MOJENb,
SIBIEHUE.

DH3MKA: MaTepus, aToM, 3JeKTPOH, [POTOH, HEWTPOH, HOH, HYKJIMA, M30TOMbl, PAaIHOAKTHBHOCTS,
MONeKysia, 3JISKTPHHECKMH 3apsj, BEIEeCTBO, Teno, O0OBEM, arperaTHoe COCTOSHHE BeLIeCTBa, ras,
(busHUecKie BETHUUHDL, SIUHHULB! M3MEPEHHNS, KOCMOC, TTAHETHI, 38261, ConHIe.

buoniorus: gorocuntes, [hixanue, 6uochepa.

Teorpadmua: armochepa, ruapocdepa, MUHEPaIbI, FOPHBIE NOPOIBI, NONE3HEIE HCKOTIAGMbIE, TOTITHBO,
BOJHBIE PECYPChI.

HVIAHHPYEMBIE PE3YITbTAThI OCBOEHHA ITPOTPAMMBI 110 XHMHH HA YPOBHE
OCHOBHOIO OFIET'O OFPA3OBAHHA

JAHYHOCTHBIE PE3Y/IBTATHI

JINUHOCTHBIE Pe3yNBTATEE OCBOEHHS TIPOrPAMMBI OCHORHOO 0Bliero 06pasoBanus JOCTHIAIOTCS B
xonie ofyueHHs XHUMHH B e¢IMHCTBe YueDHOM M BOCTIMTATENILHON HEATENBHOCTH B COOTBETCTRHM C
TPAAHLHOHHBIMH POCCHHCKHMHE COLIMOKYJIbTYPHBIMUY H 1y XOBHO-HPABCTBEHHBIMH LIEHHOCTSIMH, TIPUHATHIMH
B of1ecTBe MpaBuIaMH ¥ HOPMAMH TIOBEAEHHS H CAOCOGCTRYIOT NPOLECcaM CAMONO3HAHUA, CAMOPA3RHTHA
W coLMaNi3aumn o0y yaroHuxcd.

JIM4HOCTHBIE pE3YNLTATHI OTPKAIOT TOTOBHOCTE OBYHYAIOIMXCA pPYKOROACTBOBATHCH CHCTEMOH
NO3HTHBHBIX USHHOCTHLIX OPHEHTaUMH H paciiMpeHMe ONbITA JeSTeNbHOCTH Ha e OCHOBE, B TOM “MCIE B
YACTH:

1) nampuomuuecrkozo socnumanun:

LIEHHOCTHOTO OTHOUICHHS K OTEUECTBEHHOMY KyNbLTYPHOMY, HCTOPMYECKOMY H HAYYHOMY HACJSAMIO,
NOHMMAaHHA 3HAYCHUS XUMHUYECKOH HAYKH B JKM3HH COBPEMEHHOro oOIecTBa, CNOoCOOHOCTH BIIAAETDH
HOCTOBEPHO# MHpOpMAaLMe O NepefloBbIX HOCTIKEHHAX W OTKPBITHAX MHPOBOH H OTEUECTBEHHOM XHMMHH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00 ycTpoHcTBe MUpa ¥ 061iecTRa;



2) epascoancrozo eocnumanuan:

MPEACTaBICHUS O COLMANIBHBLIX HOPMAX ¥ NPaBHIAX MEIKIMYHOCTHBIX OTHOILICHHH B KONIEKTHEE,
KOMMYHHMKATHBHOH KOMITETEHTHOCTH B ODIIECTBEHHO NONE3HOH, YueSHO- HCCIENORATENLCKOH, TROPUSCKOH
M Hpyrux — BMAaxX  ACATEJbLHOCTH,  TFOTOBHOCTH K Pa3HOOGpasHOll COBMECTHON pmesTenbHOCTH mpH
BBITIONHEHUY y4eOHbIX, MMO3HABATE/BHBIX 34/a4, BLIMONHEHUH XHMHMYECKHX 3KCTICPHMEHTOB, CO3JIAHUM
Y4eOHBIX HAPOEKTOB, CTPEMICHMSI K B3aUMOTIOHMMAHMIO M BI2UMOTIOMOIIM B npoliecce 3ToH yuebHOR
ACATCIBHOCTH, TOTOBHOCTH OLEHUBATh CBOE IOBEAEHWE W NOCTYNKM CBOMX TOBapHulel ¢ NO3ULMK
HPABCTBEHHLIX ¥ TTPABOBBIX HOPM ¢ Y4ETOM OCO3HAHUA NOCNEACTBHHE [IOCTYIKOB;

3) uennocmu HaQyuHE20 ROZHAHUA!

MHPOBO33PCHYECKUE NPEACTABACHHA O BEIMECTBE M XHMHUYECKOH pEAaKLMH, COOTBETCTBYIOUIUC
COBPEMEHHOMY YPOBHIO DAa3BHTHA HAYKH W COCTABIMIOLUME OCHOBY JUTS NOHMMAHHWs CYIIHOCTH HAy4HOMH
KapTvHBl MMpa, NPEACTABNCHHS 00 OCHOBHBIX 3aKOHOMEPHOCTAX pa3BUTHSl TPHPOMABL B3AHMOCBI3SX
UEJIOBEKa C PUPOIHOH CPENOH, O POJIH XUMHH B IO3HAHMM 3THX 3aKOHOMEPHOCTEIH;

MIO3HABATE/IbHEIE MOTHBLI, HAMPABACHHEIE HA TOAYUEHHE HOBBIX 3HAHWI MO XUMHM, HEOOXOIMMBIE
mis o0BACHEHHS HAOMOZAeMbIX NPOLECCOB M ABNCHME, [HO3HABATENBHOMH, UHQOPMALHOHHOK |
YATATENLCKOH KYJILTYPhl, B TOM YHCHE HABBIKOB CAMOCTOSITENBHOH paloTel ¢ yueGHBIME TeKCTamm,
CIIPAaBOYHOH IMTEPATYPOH, JOCTYNHBIMM TEXHUYECKHMH CPEACTBAMH MHDOPMALIHOHHBIX TEXHONOI ML,

HHTEpeC K OOYYEHHIO ¥  [O3HAHHMIO, JHOBO3HATENBHOCTb, TOTOBHOCTH M CHOCOBHOCTb K
camMo0BpasOBaHHIO, IPOSKTHOM ¥ MCCTENOBATETbCKOH  [ESTENbHOCTH, K OCO3HAaHHOMY  BBIGOPY
HanpaeIeHHOCTH K YPOBHA 00ydeHns B AanbHelem;

4) opmupoeanun xynvmypst 300pogon:

OCO3HaHHE UCHHOCTH JKM3HM, OTBETCTBCHHOrO OTHOUIEHHS K CBOEMY 3A0POBBIO, YCTAHOBKH Ha
3M0POBbIH O0pa3s JKW3HM, OCO3HAHME MOCHEACTBMH W HENPUATHE BpeIHbIX npuBbiuek (yrnorpebrenus
4NKOros, HAPKOTHKOB, KypeHUs), HEOOXOAMMOCTH cOOMIOIEHH NPaBun 6e30NaCHOCTH fpH obpalueHuH ¢
XMMHYECKHMH BELUECTBAMH B OBITY W peaibHol Ku3HMY;

5) mpyoosozo socnumarin:

MHTEPEC K MPAKTHHECKOMY W3YHEHHIO NMPOMECCH M TPyaa pasiuavHOro poja, YBaXeHHe K TPyLy M
pesynbTaTaM TPYAOBOH AEATENBHOCTH, B TOM YHCJIE Ha OCHOBE NPUMEHEHMS NPEAMETHBIX 3HAHME o
XHMUY, OCO3HaHHBIH BRIOOP WMHAMBUMAYaNbHOH TPACGKTOPHH NPOAOMKCHMA OOpasoBaHHS ¢ Y4&ToM
JTHYHOCTHBIX MHTEPECOB H CNOCOBHOCTH K XHMHH, 0OIIECTBEHHEIX HHTEPECOB M NOTPebHOCTEH, yene o
APOPECCHOHANLHOH IEATENIBHOCTH M Pa3sBUTHA HEOBXOIHUMBIX YMEHHH, IOTOBHOCTD ajanTHPOBaTLCI B
npodeccHoHaIBHOR cpene;

6) IKOTOZHUECKO20 BOCHUMANUA:

SKOJIOTHHYECKH LIENecoo0pas3stioe OTHOEHHE K NPUPOLE KAk HCTOYHMUKY JKH3HH Ha 3eMIle, OCHOBE e€
CYHICCTBOBAHHS, MNOHUMAaHWE IEHHOCTH 370pOBOre M OesomacHOro ofpasa >KH3HM, OTBETCTBGHHOE
OTHOLIEHHE K CODCTBEHHOMY (PM3HUECKOMY H TICMXHUYECKOMY 30PORBIO, OCO3HAHHE LEHHOCTH COBNIONEHHS
TpaBun He30TmacHoro MOBEACH!A NPy paboTe ¢ BeLIECTBAMH, 4 TAKKE B CHTYaLHAX, YIPOXAIOLUNX 3JOPOBEID
M JKU3HH JIIOJeH;

CIOCOOHOCTH NPHMEHATH 3HAHMA, MONYYAEMBIC HPH W3YYEHWH XHMHH, 11 peileHHs 3az1ay,
CBA3AHHLIX C OKpYHKAIOWEH NPUPOAHOR cpenol, NS IOBBILIEHHS YPOBHA OKOJOTHYECKOH KymbTYpbI,
OCO3HaHHS TIICOANTLHOTO XapakTepa SKOJIOTHUECKHX Npobiem M myTeil ux pelleHust NOCPeACTBOM METONOB
XHMHH,  OKOJIOTHYECKOIO  MBIIICHHS, YMEHWS  DYKOBOJCTBOBATBRCS WM B [O3HABATENLHOIL,
KOMMYHHKATHEHOH U COLManbHOH nmpakTHKe.

METANIPE/JMETHBIE PE3Y/IETATHI

B cocTaBe MeTalpeMETHBIX PE3yJILTATOR BBIASTMIOT 3HAYUMBIE IS (hopMupoOBaHH MHUPOBO3ZPEHMUS
oblIeHayuHble MOHATHS (3aKOH, TEOPHs, NMPHHIMI, THIoTeza, aKT, CHCTEMA, NpoLECe, SKCAEPUMEHT W
JIPYTOE.), KOTOPBIE UCIMOMB3YIOTCS B ECTECTBEHHO-HAYUHBIX YUeGHBIX MPEIMETAX M TO3BOAMIOT HA OCHOBE
3HAHHH M3 9THX NpeaMeToB (GOPMUPOBATL MpEACTABNEHUE O LEAOCTHOH HAYUHON KapTHHe MHpa, W
YHHUBEpCAJIbHbIE yueOHble NeHCTBMA (TIO3HABATENBHBIC, KOMMYHHKATHBHBIE, PErY/STHBHBIC), KOTOPHIE
ofecneunBaloT (JOPMHPOBAHHE ['OTOBHOCTH K CAMOCTOATEAbHOMY [UIAHUPOBAHUIO M OCYIHECTBJIEHHIO
yuebHOM AeaTeNLHOCTH.

Hosnaeamensusie ynusepcansuste yuebnste delicineusn



Bazocsle nozuuecrue delicmas:

b YMEHHS HCTIONB30RATE NPHUEMbI JIOTHYECKOTO MBILINIEHHS [IPH OCBOSHHH 3HaHWH! PaCKPLIBATH

CMBICHI XWMHYECKMX TIORATHH (BBIJIEIATE WX XapaKTepHbIe MPH3HAKY, YCTAHABNMBATH B3aMMOCBA3b  C
APYTHMH  TOHATUSMHU),  HCTIONB30OBATH  IIOHATHA A OOBACHEHHs OTHEIbHBIX (JAKTOB Y ABICHHH,
BHIOMPATh OCHOBAHMS M KPMTEPHM NS KIACCHQHKALMH XUMHYECKMX BELICCTB H XHUMHYECKHMX DeaKLuH,
YCTaHAaBIMBATh TIPUUMHHO-CIIEACTBEHHBIE CBA3M Mexdy OOBeKTaMH H3YUEHMs, CTPOMThL JIOTHHECKHE
paccy>kAeHHs (MHAYKTHBHbIE, NEAYKTHBHBIC, 10 aHAJIOIHH), AETATh BHIBOB! H 3aKJIFOUCHUS;

e YMEHHE NpPHMEHATh B TPOLECCE ITO3HAHMA TOHATHS (MPe/IMETHBIC M MeTalpeAMeTHLIE),
CHMBOJIHUCCKHC (3HAKOBbIE) MOAEGNH, HCTIONb3YEMbIE B XUMHH, NPeobpazoBbIBaThL LUMPOKO NPHMEHAEMbIE B
XHMHHM MOJENbHbIC [MPEACTABIAEHHS] — XHUMHYECKMH 3Hak (CHMBON 3MEMEHTa), XMMHueckas dopMmyna u
YPaBHCHHC XUMMYECKOH peaKkuuu — Npy peuleHud y4eOHO-HO3HABATENBHBLIX 33/1a4, ¢ y4Y&TOM 3THX
MOZENBHBIX NPEIACTABINEHHH BLISBIIATE U XaPaKTePH30BaTh CYLUESCTBeHHbIE MPU3HAKY W3Y4aeMbIx OOLEKTOR —
XUMHYECKHX BeIECTE M XMMHYCCKUX peakuMi, BhiBAATE OOIIME 33aKOHOMEPHOCTH, NPHYUHHO-
CTCMCTBEHHDIC CBA3H U NIPOTHROPETUHS B H3YHAEMBIX TPOLIECCAX M IBIEHHIX,

Fasoesie ucciedosamenpexue Oeiicmenn:

P YMEHHE UCTIONB30BATE [TOCTABJIEHHBIE BOMPOCH B KAYECTRE HHCTPYMEHTA MMO3HAHHS, & TAKKE
B KA4CCTBE OCHOBBI 71 (POPMHUPOBAHMS I'MIIOTE3bI T10 TPOBEPKE NPABUITBHOCTH BbICKA3bIBACMBIX CYIKAEHHH;
i npyHobpeTeHHe OMNbITa 110 NNAHUPOBAHWIO, OPraHH3AUMH M TIPOBEACHHIO YHEHHHECKMX

BKCTICPUMEHTOB, YMEHHE HabNIOAATh 3a XOJOM IIPOLIECCca, CAMOCTOSTENLHO MPOrHO3UPOBATL €0 Pe3yNbTaT,
(opmymupopaThk 0600LIEHHS U BBIBOBI MO PE3yABTATAM MPOBEAEHHOrO OIbLITA, UCCAEAOBAHMS, COCTABIIATE
OTYET O NnposeaHHoH pabore.

Paboma ¢ ungopruayuei:

S YMEHHE BbIOMPATH, AHATU3UPOBATL W UHTEPNPETHPOBATE MH(OPMAIIHIO PA3THUHBIX BHIOB H
(opM NpeACTaBIeHNS, TONYYASMYHO H3 PA3HBIX HCTOUHUKOB {HAYUHO- TIOTTYAPHAS TUTEPaTyPa XHMHUYECKOro
coflepiKanusl, CrpaBoyHbie nocobust, pecypebl VHTepHeTa), KPHTWUECKH OUCHMBATH MPOTHBOPEUMBYIO M
HEIOCTOBEPHYIO HHDOPMALHIO;

5 YMEHHE APHMEHATh PA3JIMYHBIE METOBI M 3aNPOChl NPH MOMCKE U O0TOOpe HHGBOPMALIHH U
COOTBETCTBYIOIIHX J@HHLIX, HEOOXOAMMBIX A8 BHINOJAHEHHS Yy4eOHBIX M F[O3HABATENBLHBIX 3ajad
ONPEeAeNIEHHOTO THIIA, IPHOOPETEHHE OTIBITA B O0JIACTH HCIIONB30BAHKA HH(OPMALMOHHO-KOMMYHHKATHBHBIX
TEXHONOTWH, OBNaZgHHE KYJNBTYPOH AKTHBHOIO HCNOJB30BAHHS DAIHYHBIX [MOMCKOBBIX CHCTEM,
CaMOCTOSTENBHO BHIOMPATL ONTUMANbHYIO GOpPMY mpeacTaBleHus HHGOPMAIMH W MITFOCTPHPOBATH
peluaeMele  3alauM  HECAONKHBIMM  CXEMaMH, Jdarpammamu, napyrumy  dopmamu  rpabukd W UX
KOMOMHALMAMI;

o YMEHHE HCIIONB30BATE M AHAJIW3MPOBAThL B Mmpoulecce yueOHOH U HCCNEROBATENBCKOH
AGATENBHOCTH WHQOPMALMIO O BAMSHUY [POMBILLIEHHOCTH, CENBCKOrO XO3HCTBA M TPAaHCTOPTa Ha
COCTOSTHUE OKPY3KaIOMEH NpHpoaHoi cpeabt.

Kommynuxamuenste ynueepcanvisie yuedusie 0eiicmeusn:

S YMEHHE 3a/1aBaTh BONPOCH! {B X0/e AMANOora U {HIIH) JHCKYCCHK) MO CYIIeCTBY obCcyxnaemoii
TeMB1, (POPMYAUPOBATH CROM NPEAJIOIKEHHS OTHOCHTENBHO BHINMOMHEHHS NPEIOKEHHOM 3a1a4H;

> NpHOGpeTEHHE OMbITA NPE3CHTALMHN PE3YJIbTATOB BBITIOJIHEHHMA XHMHYECKOrO SKCIEpHMEHTa
(nabopaTopHOro oIbITa, 1aSOPaTOPHOH paGoTE M0 UCCNENOBAHKIO CBOHCTE BEIIECTB, yUeBHOro TIpOeKTa);

K 3aMHTEPECOBAHHOCTE B COBMECTHOH  CO  CBEpPCTHHKAMH  TIO3HABATENIBHOW U
MCCIIeIOBATENBCKOW JIEATENIbHOCTH MpPH  PELIEHHHM BO3HMKAIOWMX mnpobiieM Ha ocHOBE yuéra oOwWMx
HHTEPECOR U COrIacoBaHMA nosuiui (obcyanedus, o0MeH MHEHHIMH,

9 «MO3rOBBIE IITYPMBI», KOOPAHHALMS COBMECTHBIX ICHCTBHIH, ONpEICNCHHE KPHTEPHEB II0
OLEHKE Ka4eCcTBa BLIIIOJIHEHHOH paboThl U Apyrue);

Pezynamuensie ynueepcanbtle yuebusie Oeficmeun:

> YMCHHE CAMOCTORTENILHO ONPENeNdTh LM AeATeNbHOCTH, ILIaHHPOBATh, OCYLIECTBIATS,
KOHTPONHPOBATh M TP HEOOXOAMMOCTH KODPEKTHPOBATh CBOKY [AESTENLHOCTb, BbIGMpaTh Haubonee
sdexTuBHbIe CrIocOOH pelUeHHA YueOHBIX M MO3HABATENLHBIX 3a[a4, CAMOCTOATENLHO COCTABIATL MIIH
KOPPEKTUPOBATL NPEANOXNKEHHBI anropuT™M AeiCTBUE TPM BLINONHEHUKW 3alaHuil ¢ y4ETOM NONYYCHHS
HOBBIX 3HAHMH 00 U3ydaeMbIX OOLEKTAX — BELIECTBAX W PEaKLMAX, OLUCHUBATL COOTBETCTBHE IOIYYEHHOTO
pesyTkTarta 3a8BJICHHOH LETIH, YMEHHE UCTIONb30BATE H AHAJIU3UPOBATE KOHTEKCTHL



ITPEJMETHBIE PE3YJ/IBTATAI

B cocTape npeaMeTHBIX Pe3yibTaToB MO OCBOEHMIO 0BA3ATENBHOrO COMIEKAHHS, YCTAHORISHHOTO
AaHHOM denepaibHOl pabouel NporpaMMoH, BEIAENAIOT: OCBOEHHBIE OGYUAIOLIMMHCS HAYYHBIE 3HAHM,
YMEHHs 1 crocoOkl AeHcTeuil, crelbruecKue s IpeaMeTHOH 067acTH « XUMUSY», BHILI REATETHHOCTH
10 HOAYYCHHK) HOBOTO 3HAHHA, €ro HHTEPIIPETALIHHA, npeoﬁp&osaﬁnm H TIDHMEHCHHIO B Pa3NHUHLIX
YUCOHBIX U HOBBIX CUTYALMIX.

K konuy obyuenus B 7 kiacce npeaMETHble PesylbTaTel Ha Ga30BOM YPOBHE MOJIKHBI OTPaXKaThb
C(POPMHUPOBAHHOCTD y OOYYAIOIMXCS YMEHHI: PACKDPBIBATL CMBIC] OCHOBHBIX XHMHUECKHX TIOHATHI aToM,
MOJIEKYJIA, XUMHHECKHMH O/IEMEHT, [IPOCTOE BELIECTBO, CTOKHOE BEIECTBO, CMech (ONHOPOOHAN M
HEO/THOPOLHAS), BAICHTHOCTb, OTHOCHTENbHAS ATOMHAS M MONEKYAApPHAd Macca, KOJMYECTBO BELIECTEA,
MOI/Ib, MOJISIpHAS MAcca, MaccoBas 0N XMMHYECKOrO 3JEMEHTA B COCAHHEHHH, MONSPHBIA 00LEM, OKCHE,
KMCIIOTA, OCHOBaHME, CONb, 3NIEKTPOOTPHUATENBHOCTL, CTEMEHbL OKMCIeHHS, XHMHYECKas peaKLMs,
knaccupukanusa peariMii: peakLHH COEMHHEHHS, PeaKUMH DPa3NOKEHHs, PEaKLHH 3aMelleHHs, peaxKunm
obMeHa, 9K30- ¥ IHAOTEPMHYECKHE PEAKLUH, TEMNOBOH 3deKT peakiy, sApo aToMa, SNEKTPOHHBIH CIIOMH
aToMa, aTOMHast OpOMTank, pagHyc aToMa, XMMHUCCKAst CBA3b, NIOAAPHAS H HENIONAPHAS KOBAJIGHTHAS CBA3b,
HOHHAas CBfA3b, MOH, KATHOH, aHHOH, PACTBOP, MAaccoBas AOMNS BEIUECTBA (IIPOLIEHTHAS KOHUEHTPALMA) B
pacrteope;

o HIUTIOCTPUPOBATE B3aMMOCBA3L OCHOBHBIX XMMHHUECKHX NOHSTHH H NPHMEHSTL 5TH NOHATHS
TIPH ONHCAHHK BEIIECTE U HX IIpeBpalieHuii;

o HCTIONB30BATE XHMHUYECKYI) CHMBONHWKY U1 COCTaBJCHUS (OPMYN BELIECTB H YPABHEHHI
XHMHUYECKUX PeaKiiii;

K OTPENeNsaTs BANCHTHOCTE 4TOMOB NIEMEHTOR B DHHAPHBIX COEAMHEHUIX, CTENCHE OKHCIEHHA
31EMEHTOB B GrHApHEIX COCNMHEHHX, IPUHAITEXHOCTE BEIECTB K ONMPEAeEHHOMY KIIACCY COSIHHEHHH N0
(opmy:Iam, BHI XMMUUECKOH CBA3H (KOBANEHTHAN 1 HOHHAN) B HEOPraHHYECKHX COSTMHEHUIX,

4 packpeiBaTh cMbici  [lepuomuueckoro 3axona JiM. MeHneneesa: Je€MOHCTPHPOBATE
NOHHMaHHE MNEePHOAMYECKOH 3aBHCHMOCTH CBOHCTB XMMMWYECKHMX 37IEMEHTOB OT HX IOAMKEHHS B
Ilepropuueckoli  cUCTeMe, 3aKOHOB COXPAHEHHS Macchl BEIECTB, TNOCTOSHCTBA COCTABA, ATOMHO-
MONEKYJISPHOr0 YYeHHs, 3aKk0Ha ABOFaIpo;

< OIMCEIBATH W XapaxTepH30BaTh TabnHuHywo opMy TTepHoanueckol cUcTeMbl XHMHUYECKUX
JIEMEHTOB: Pa3IH4aTh MOHATHS «IJIABHAS MOArpyiina {A-rpynna)» u
< «nobounas nonrpynma (B-rpynna)», Maisie 1 GoMibluKMe IEPHO/IB], COOTHOCUTL OG0ZHAYEHNS,

KoTOpele uMetores B Tabnuue «[lepuonuveckas cucrema xumuueckux sementor JLM. Menneneesa» ¢
HHC/IOBbIMM XapPaKTEPHUCTHKAMH CTPOEGHHS aTOMOB XMMMYECKHX JJIEMEHTOB (COCTAB u 3apsi sjpa, obliee
HHCI0 3MEKTPOHOB K PAcpefeNeH e X 10 3AEKTPOHHBIM CJI0aM);

g KIACCH()HUMPOBAT XUMHUECKHE 3EMEHTbI, HEOPraHHYEecKHe BeINEcTBa, XUMHYECKHE
peaxLuH {110 9UCITY M COCTARY YHACTBYIOLUMX B PEAKLMK  BEINECTS, 110 TEINOBOMY shdexTy);

o XapaKTePH30BaTh (OMMCHIBATE) OOLIME XMMUYECKHE CBOMCTRA BEIIECTE PA3JIMUHBIX KIACCOB,
NOATBEP:IAA ONMCAHHE MPUMEPAMH MOJEKYJISIPHBIX YPaBHEHHH COOTBETCTRYIOIMX XHMHUCCKHX PEAKLUAH;

o NPOTHO3UPOBATE CBOHCTBA BEUIECTE B 3aBHCHMOCTH OT MX KAaYeCTBEHHOIO COCTaBa,

BO3MOMKHOCTH NPOTSKAHMS XHMHYSCKHX ﬂpeBpaE}_EEHPﬂ‘/’I B Pa3iiyHbIX YCAOBHUAX,

< BBIYHC/IATE OTHOCHTENIBHYIO MONEKYJIPHYIO K MOJIIDHYHO Macchl BELUECTR, MACCORYIO JOJIO
XHMHYECKOTO 3JIEMEHTZ 110 (OPMYNEe COENMHEHHs, MAcCOBYHD AONI0 BELUECTBA B PACTBOPE, IPOBOIHTH
Pacu€Tel N0 yPaBHEHKIO XHMHUECKOH peakiium;

g NPUMEHATL OCHOBHBIC OIN€PALMM  MBICTHTENILHON AEATENBHOCTH — aHaIWu3 W CHHTES,
cpaBHeHUe, 06001UeHHe, CHCTEMATH3ALIMIO, KNACCHDHKALIMIO, BLIABNEHHE IPHYHHHO- CACACTREHHBIX CBA3EH —
AN ¥3YYCHMs CBOHCTB BELUECTB M XHMMYECKHX DEakuMii, eCTeCTBEHHO-HAYHHBIE METOAbl HOZHAHHSI —
HabNMIONCHKE, H3MEPEHHE, MOJICTIMPOBAHKE, SKCIEPHUMEHT (PeallbHbli H MbICIEHHBIH);

- CIEIOBATE fIpaBHNaM NOJb30BAHUA XHMHUECKOH NOCY0H 1 1abopaTopHeiM 000pyIOBAHUEN,
a TaloKe TNpaBHNiaM ODPAlICHHMS C BELECTRAMHM B COOTBETCTBHH C© MHCTPYKLUHSMH [0 BBITOZHEHHIO
1abOpaTOPHLIX XMMHYECKHX OBLITOB 110 MOMYYEHHIO M COGMPAaHUIO ra3000pasHEIX BemECTs (BOAOPOAA M
KHC0POJa), NPHIOTOBIEHUIO DACTBOPOB C OMPEHENEHHOM MaccoBod Joneil pPACTROPSHHOTO BElECTBA,
MAZHUPOBATE M MPOBOAKTE XHMHYECKUC DKCTIEPHMEHTBI IO PACITOZHABAHUIO PACTEOPOB ILENOUEH H KHCIOT ¢
NOMOLIBIO HHANKATOPOR (faKkMyC, peHONpTANSHR, METHAOPAHIK H APYTHE).
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DAEKTPOHHBIE DECypChbl

OTKPLITEI Konnegyuc: XumMpyn

College.ru — uHTePHET-NPOBKT A1t AKCTEHUMOHHOM NOAFOTOBKY K caaue B3, Allpec
catiTa: http://coliege.ru/himiva/

Moptan hynaamenTansHOro XuMnueckore obpazosauns Poccum
Appec cafita: httn://www.chemnet.ru

Faseta "XuMus" ManaTenscikoro AoMa 1-ro ceHTabpa. Caitt "8 uay Ha Ypox xumMun',
MaTepuanbt Kk ypoky.

Appec caiTa: http://him. 1september.ru

Poccuiickuii o6ieobpazoparenbublii nopTan
Appec caita: http://experiment.edu.ru

Kumua Ona BCeX: nloCTPUPOBakHbIE MaTepuasibl no obell, opranu4ecKoi 1
HEOPraHMUecKoi XumMuu

Apnpec calita: http://school-sector.relarm.ru/nsm/

Hypran "Xumua 1 HusHb - X1 ser”
Anpec caifta: nttp:/ www.hii.ru

YueSHMK XMMUK

Beaytwmit [l M. XKunu, Bonee cTa BMAeO3anucelt 3KCnepuMeHToR ¢ YPOKOB, BO3MOKHOCTE
pasMelaTe CBOM MaTepHarkl @ Taloke oBCy»aaTs 1 KOMMEHTUPOBAaTE UyKKME, YNOBHLHA NoucK
MaTepHanos No kioYeBsIM cnosam {oGnaky Teros).

Anpec caiTa: http://mv.mail.ru/community/chem-texchook/

Mup xuMen

Ha caire: kpaTKuit kKYPC XUMIIK, BUOrpathni XMMWKOR, CTaTsM, BELIECTBA, OfibITH, My3ali.
OBnacTu XuMnu: OpraHnveckan, aHanuTHYeckasl, 3KOXMMUS, HedTEXMMIA, TEPMOXMMMUSI,

Appec cairra: htip://chemistry.narod.ru

Buptyanenan XuMuyeckan Likona

BupTyanbHana Xumudeckas LLUKoMa - MHTEpaKTUBHOE OPOLOIIKEHUE CTaTUUECKOTD CailTa
BupTyansHoi Xummueckoi LWkonb! Caatotime EF3 v TWA, yuacTHUKK OnuMnuaZ 1 sce Sea
OrPaHUHEHNA MHTEPECYIOWUMECA ObITaMK, METOAMKOA 1 NIEAArorKON MOryT N3yuaTh
MaTepuankl, PEliaTh TEMaTHUECKWE TECTEI, 3aaBaThb BONPOCH], NOCRLATL ORTakR-
BUAEONEKUMY Y KOHCYNBETHPOBATECA Y BhIASIOILMXCS CrelvanycToe!

Anpec calita: hitp://him-school.ru

EnmnHan konnexumns W poBbiX 06pazocBaTenbHBLIX Pecypros
Anpec caitta: hitp://schoot-collection.edu.ru

DegepanbHbi HeHTP HHGOPMAYHOHHO-06pasoBaTEABHBLIX PECYPCoB {DLIVOR)
Anpec caiiTa: hitn://fcior.edu.ru




