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MHNOACHUTEJBHASA 3AIINCKA

[TporpaMMa 1Mo XMMUU Ha YPOBHE OCHOBHOTO OOIEro 0Opa3oBaHUsI COCTaB-
JIeHa Ha OCHOBE TpeOOBaHMM K pe3yjbTaTaM OCBOEHHUS OCHOBHOW 00Opa3oBaTellb-
HOW IpOrpaMMbl OCHOBHOTO 00Imiero oOpa3oBaHus, npenacraBieHHbIx B OI'OC
00O, a Taxxe Ha OCHOBE (enepasbHON pabouell MPOrpaMMbl BOCIIUTAHUS U C
y4€TOM KOHLICTIIIMU TMPENoJiaBaHus y4yeOHOro mpeaMera «Xumus» B 0o0pa3zoBa-
TeJIbHBIX oprannszanusax Poccuiickon denepannn.

[TporpamMMa mo xumun Aa€T NpeACTaBICHUE O LEIX, 001Iel cTpareruu o0y-
YEeHMsI, BOCIIUTAHUS U Pa3BUTHS OOYYarOIIMXCs CPEACTBAMU Y4eOHOTO IpeaMeTa,
YCTaHaBIMBAET 00s3aTEIbHOE IMPEIMETHOE COJIEp)KaHue, MPENycMaTpUBAET pac-
IIpEeEJICHUE €ro MO KJaccaM M CTPYKTypHUPOBAaHME IO pa3fesiaM U TeMaM IIpo-
IpaMMBbl 10 XUMUH, ONPEIEISAET KOJUUECTBEHHbIE U KAU€CTBEHHBIE XapaKTEPUCTH -
KA COJIEpKaHUs, PEKOMEHIYEMYIO IIOCIEA0BATEIBHOCTD U3YUYCHHSI XUMUU C y4€-
TOM MEXIPEIMETHBIX U BHYTPHUIIPEAMETHBIX CBSA3EH, JIOTMKH y4eOHOro Impolecca,
BO3PACTHBIX OCOOEHHOCTEH OOydaroluXcs, OMPENENsieT BO3MOXXHOCTH MpEaMETa
U peanu3auuu TpeOOBaHMWM K pe3ysIbTaTaM OCBOCHMS OCHOBHOM 00Opa30BaTeib-
HOI MporpamMMbl Ha YpOBHE OCHOBHOTO 0OIIero oOpa3oBaHHUs, a TaKkKe TpeOoBa-
HUI K pe3yibTaTaM oOy4eHHUs XMMHUU HAa YPOBHE LEJIe U3yYeHUs MpeaMeTa u oc-
HOBHBIX BHJIOB YUEOHO-TIO3HABATEIbHON JIEATEIBHOCTH 00YyYarolIerocs mno ocBoe-
HUIO Y4€OHOIr0 COAEepKaHHUs.

3HaHWE XUMHH CITY’)KUT OCHOBOM Il (POpMHPOBAaHUS MHUPOBO33pEHHUS 00y-
YaroLIEerocs, ero MpeACcTaBICHU 0 MaTEPUAIbHOM €MHCTBE MUPA, BAXKHYIO POJIb
UTparoT GopMUpyEMble XUMHUEW MPEICTABICHUS O B3aMMOIPEBPALICHUSIX SHEPTUU
1 00 SBOJIIOIMM BEIIECTB B MPHUPOJE, O MYTAX pPELICHUS INIOOAIBHBIX MpoOsieM
YCTOMYMBOI'O Pa3BUTHUS YEIIOBEUECTBA — CHIPHEBOM, YHEPTETUYECKOM, MUIIEBOU U
AKOJIOTUYECKOM 0€30MacHOCTH, TPOOJIEM 3APaBOOXPAHEHHUS.

N3ydenne xumuu:

CHOCOOCTBYET pean3aliid BO3MOXKHOCTEHN JUIsl caMopa3BUTUA U (hOpMUpOBa-
HUA KyJIbTYpbI JINYHOCTH, €€ 0011el U (yHKIHOHATBHOU IPaMOTHOCTH;

BHOCHUT BKJIaJ B (DOPMHpPOBAHHE MBIIIJICHUSI U TBOPYECKUX CIOCOOHOCTEM
o0y4Jaronuxcsi, HaBbIKOB UX CaMOCTOATENbHON y4eOHOM AEsTeNbHOCTH, IKCIIepH-
MEHTAJIbHBIX U UCCIEAOBATEIIbCKUX YMEHHUM, HEOOXOJUMBIX KaK B MOBCEIHEBHOM
’KU3HU, TaK U B TPO(HECCHOHATILHOM e TEIIbHOCTH;

3HaKOMHUT CO CIeUM(UKON HaydHOTO MBIIUICHUS, 3aKJIaIbIBAET OCHOBBI II€-
JIOCTHOTO B3rJIsiJa Ha €IMHCTBO MPUPOJBI U YEJIOBEKA, SIBISETCS OTBETCTBEHHBIM
ATanoM B OPMUPOBAHUU €CTECTBEHHO--HAYYHOU IPAMOTHOCTH 00yUaOIINXCS;



criocoOCTBYeT (hOPMHUPOBAHUIO I[EHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO-
-HAy4YHBIM 3HAHUSIM, K IPUPOJIE, K UEIIOBEKY, BHOCUT CBOM BKJIaJ B KOJOTHYECKOE
oOpa3zoBaHHe 00YJaIOIINXCSI.

Jlanubple HampaBlieHUs B OOy4eHHMM XHMHH OOECIEeYMBAIOTCS CHElU(UKOM
coJiepKaHusl y4eOHOTO MpeaMeTa, KOTOPBIM SIBISIETCS MEeIaroruyecku aaanTupo-
BaHHBIM OTpakeHHEeM 0a30BO HAayKu XMUMHH Ha OMpEAeNEHHOM JTare e€ pa3Bu-
THSL.

Kypc xumun Ha ypoBHE OCHOBHOT'O 00IIIer0 00pa3oBaHUs OPUEHTUPOBAH Ha
OCBOCHHE O0YYAIOIIUMUCS CUCTEMbI IIEPBOHAYATBHBIX MOHATUNA XUMUU, OCHOB HE-
OpraHUYECKON XUMHUHU M HEKOTOPBIX OTAEJIbHBIX 3HAYMMBIX IOHSATHI OpraHuye-
CKOW XHMUH.

CtpykTypa coiepkaHus MPOrpamMMbl MO XUMUU CHOPMHUPOBAHA HA OCHOBE
CHUCTEMHOIO mnojaxona k €€ m3ydyeHuro. CoaepkaHHE CKJIAAbIBACTCS U3 CUCTEMBI
MOHATUN O XUMHUYECKOM 3JIEMEHTE U BEIIECTBE U CUCTEMBI MIOHATUN O XUMUYECKON
peakimu. O6€ 3TH CUCTEMBI CTPYKTYPHO OPraHU30BaHbI IO MIPUHIIUITY MOCEA0Ba-
TEJIbHOTO PAa3BUTHS 3HAHUM HA OCHOBE TEOPETUYECKHUX MNPEACTABICHUNA Pa3HOTO
YPOBHS:

— aTOMHO--MOJIEKYJISIPHOTO YYE€HUS KaK OCHOBBI BCETO €CTECTBO3HAHUS,

— Ilepunoanueckoro 3akona J[. 1. MenaeneeBa kak OCHOBHOTO 3aKOHA XUMMUH;

— YYEHUS O CTPOCHHUH aTOMa U XUMHUYECKOH CBSI3U;

— MPEACTABJICHUN 00 AIEKTPOIUTHUECKON JAUCCOLMAIIUNNA BEIIECTB B PACTBO-
pax.

TeopeTndeckne 3HaAHUS pacCMaTPUBAIOTCS HA OCHOBE 3MIIMPUYECKU TMOJIY-
YEHHBIX M OCMBICIICHHBIX (AKTOB, PA3BUBAIOTCS MOCIEIOBATEIBHO OT OIHOTO
YPOBHS K JPYrOMY, BBITIOJNHSS (PYHKIIMHM OOBSICHEHUS U MPOTHO3UPOBAHUS
CBOWCTB, CTPOCHHSI U BO3MOKHOCTEU MPAKTUYECKOTO MPUMEHEHUS] U MOJIYyYCHUs
M3y4aeMBbIX BEIIECTB.

OcBoeHue MporpaMMbl M0 XUMHUHU CIIOCOOCTBYET (POPMUPOBAHUIO MPEICTAB-
JICHUSI 0 XMMHMYECKOM COCTAaBJISIOIIEN HAYYHOW KapTUHBI MUpaA B JIOTUKE €€ CH-
CTEMHOW MPUPOJIbI, IEHHOCTHOTO OTHOIICHUS K HAYYHOMY 3HAHUIO U METOJIaM I10-
3HaHUA B Hayke. M3yueHne XMMUU MPOUCXOAUT C MPUBJICUCHUEM 3HAHUW U3 paHee
U3YYEHHBIX yU4E€OHBIX MpeaAMeTOB: « OKpyxaromuii Mup», «buonorus. 5—7 Kiacch»
u «Pu3nka. 7 Kjaaccey.

[Ipy u3ydeHUrn XUMHUHU MPOUCXOAUT (HOPMUPOBAHKME 3HAHUU OCHOB XUMHYE-
CKOM HayKH KaK 00JIaCTU COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUIYECKON JCATENb-
HOCTH YEJIOBEKAa M KAaK OJHOIO M3 KOMIIOHEHTOB MHPOBOW KyJIbTYphl. 3ajaya
y4eOHOro mpeaMeTa COCTOUT B (POPMHUPOBAHUU CUCTEMbl XUMUYECKUX 3HAHUM —
BOKHEUIMX (haKTOB, MOHATUN, 3aKOHOB M TEOPETHUYECKUX IOJOKEHUHU, TOCTYII-
HBIX 0000IIEHIIT MUPOBO33PEHUYECKOTO XapaKTepa, A3bIKa HAYKH, B MPUOOIICHUH K



HAyYHBIM METOJAM IMO3HAaHUA MPHU U3YYCHHH BEIIECTB U XUMUYECKUX PEaKLUi, B
(opMUPOBAHMU U PA3BUTHU MO3HABATEIBHBIX YMEHUI U WX MPUMEHEHUH B y4eO-
HO-TIO3HABATEJIHLHOW U y4eOHO-HCCIIEIOBATENbCKOM JI€ITeIbHOCTH, OCBOCHUH TIpa-
BUJI 0€30MMaCHOr0 0OpallleHus C BEIIECTBAMU B MIOBCEIHEBHOM KU3HH.

[Ipu M3ydeHUU XMMUU Ha YPOBHE OCHOBHOI'O OOIIEro 0Opa30BaHMS Ba)KHOE
3HauY€HUE MPUOOPENH TaKHUE 11U, KaK:

— (hopMupoBaHNE WHTEIUICKTYATBLHO PA3BUTON JIMYHOCTH, TOTOBOM K CaM000-
pa30BaHUIO, COTPYAHHUUYECTBY, CAMOCTOSATEIHHOMY MPUHSATHIO PELIEHU, CIoco0-
HOW aJanTHPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBUSIM KU3HHU;

— HamnpaBJICHHOCTh OOYYEHMs Ha CHCTeMaTH4ecKkoe MpuoOlieHue olOydaro-
MIUXCS K CaMOCTOATEIBHOM IM03HABATEIbHOU NESITENIbHOCTH, HayYHBIM METOJIaM
No3HaHUs, (OPMUPYIOIIUM MOTHBALIMIO U Pa3BUTUE CIIOCOOHOCTEN K XUMUH;

— obecreueHne yclioBUH, CIIOCOOCTBYIOIIUX MPUOOPETEHUIO 00yUYaIOIUMUCS
OTbITa Pa3HOOOPAa3HOW MAESITENPHOCTH, TO3HAHHUS W CAMOIIO3HAHUS, KIIFOUEBBIX
HABBIKOB (KJIIOUEBBIX KOMIIETEHIMI), MUMEIOIINX YHUBEPCAIHbHOE 3HAYCHUE IS
Pa3IMYHBIX BUJOB JCSITEIBHOCTH;

— (hopmupoBaHue 001IeH PYHKIIMOHAIBHON U €CTECTBEHHO-HAYYHOM IpaMoT-
HOCTH, B TOM YHUCJIE€ YMEHUH OOBACHATH U OLIEHUBATH SIBICHUS OKPY>KAIOILIEr0 MU-
pa, UCTIOJIb3YsI 3HAHWSI ¥ OTIBIT, ITOTYYCHHBIC TIPU U3YYCHUH XUMHH, IPUMCHSIThH UX
MIPH PEIICHUH TPOOJIeM B TIOBCETHEBHOM KU3HU U TPYIOBOU JIEATEIHHOCTH;

— (opMupoBaHue y 00ydarolUXCsl TYMaHUCTUUECKUX OTHOIIEHUH, TOHUMA-
HUSl EHHOCTU XMMMYECKUX 3HAHUU I BbIPaOOTKH 3KOJIOTMYECKH IIesiecoo0pas-
HOTO MOBEJCHUS B OBITY M TPYAOBOH AESATEILHOCTU B LIENSAX COXPAHEHUS CBOETO
3I0POBbS M OKPYXKAOIIEH TPUPOJHON CPELBI,

— pa3BUTHE MOTUBAIMU K OOYYEHHUIO, CIIOCOOHOCTENH K CAMOKOHTPOJIIO U ca-
MOBOCTIUTAHUIO HA OCHOBE yYCBOEHHS OOIICUEIOBEYECKUX [IEHHOCTEH, TOTOBHOCTU
K OCO3HAHHOMY BBIOOPY MPOQUIIS U HAMPABICHHOCTHU NabHEUIIEro 00y4eHUSI.

OO1ee yncao yacoB, OTBEAEHHBIX JUISl U3yUEHUSI XMMHUH Ha YPOBHE OCHOBHO-
ro obmiero obpa3oBanus, coctaBnsieT 136 yacoB: B 8 kiacce — 68 yacoB (2 Jaca B
Hezenmo), B 9 kinacce — 68 vacoB (2 yaca B HeJIeI0).



COILEPKXAHUE OBYUYEHUA

8 KJIACC

IlepBoHaYaIbHbIC XMMUYECKUE IIOHSATHSA

[Ipenmer xumuu. Ponp XMMHUM B )KM3HHM YEJIOBEKA. XUMHUSI B CUCTEME HayK.
Tena n BemecTBa. OU3NYECKHE CBOWCTBA BEHIECTB. ATPEraTHOE COCTOSIHUE Be-
miectB. [TonsiTue 0 MeTogax mo3HaHusi B xuMuu. Yucteie BeniecTsa U cmecu. Crio-
coOBI pa3ieNieHus CMECeH.

ATOMBI U MOJIEKYJIbI. XUMHUYECKHE 3JEMEHTBI. CHUMBOJIBI XUMHUUYECKUX DJIE-
MeHTOB. [IpocThie U Cll0kKHBIE BelecTBAa. ATOMHO-MOJIEKYJISIPHOE YUEHUE.

Xumuueckas (opmyna. BareHTHOCTh aTOMOB XMMHYECKUX 3JIEMEHTOB. 3a-
KOH TIOCTOSIHCTBAa cocTaBa BemiecTB. OTHOcHUTENbHasE atroMHas Macca. OTHOCH-
TeJIbHasl MOJICKYJIsIpHasi Macca. MaccoBasi J10Jisl XMMUYECKOTO 3JIEMEHTa B COEIU-
HEHUH.

KomnuectBo BemiectBa. Moiib. ModsipHast macca. B3auMoCBsI3b KOJIMYECTBA,
MacCChl ¥ YUCIia CTPYKTYPHBIX €IMHUIL BellecTBa. Pacu€Tel mo popMynam xumude-
CKHX COCIMHCHUIA.

Du3NYEeCKUEe U XMMHUUYECKUE SABJICHUS. XUMHUUECKasl peakuus U €€ MpU3HaKH.
3aKOH COXpAaHEHMsSI MacChl BEIIECTB. XMMUUYECKHe ypaBHeHUs. Kiaccuduxaius
XUMUYECKUX peaKInil (COeqMHEHUS, Pa3JI0KEHUS, 3aMEIIIEHUsI, OOMEHA).

Xumuueckuii IKCnepumennt:

3HAKOMCTBO C XMMHUYECKOHW IMOCY/I0H, MpaBuiaMu paboThl B J1abopaTopuu U
npuémMamMu o0paleHus: ¢ JJabopaTopHbIM 00OPYAOBaHUEM, U3YUCHUE U OIMUCAHHE
(bU3UYECKNX CBOMCTB 00pa3lloB HEOPraHUYECKUX BEIECTB, HaOMIOAeHNEe Pusnue-
ckux (TUTaBJIEHUE BOCKA, TasHHE JIbJla, pAaCTHUPAHHUE caxapa B CTYIKE, KUICHUE U
KOHJICHCAIUsl BOJIbI) U XMMUYECKUX (TOPEHHE CBEYM, MPOKAIMBAHUE MEIHOW TPO-
BOJIOKH, B3aUMOJICUCTBHE MeJla C KHUCJIOTOM) sIBIICHUI, HAOJIOICHUE U OIKCaHUE
PU3HAKOB MPOTEKAHUSI XUMHUYECKUX PEakiui (pas3yioKeHHe caxapa, B3auMOJIei-
CTBUE CEPHOM KHUCIIOTBHI C XJIOpUAOM Oapus, pasnoxenue ruapokcuaa meau (1)
MIpU HarpeBaHUU, B3aUMOJICUCTBUE Kele3a ¢ pacTBopoM cosin meau (II), uzyuenue
CIIOCOOOB pa3JielieHUs] CMECE: C TTOMOIIBI0O MarauTa, (GUIbTPOBAHKE, BBITAPHBA-
HUe, AUCTWUIANUA, XpoMarorpadus, MPOBEACHHUE OYUCTKH IMOBAPEHHOM COJH,
HaOIOZICHUE W OMUCAaHWE PEe3YyJbTAaTOB IMPOBEACHUS ONBITA, WIITIOCTPUPYIOIIETO
3aKOH COXPAaHEHUSI MacChl, CO3/IaHUE MojieJiel MOJIEKYJI (IIIapOCTEePKHEBBIX ).

BaxHelllnne npeacTaBUTEIM HEOPraHUYECKUX BellecTB

Bo3ayx — cMech razoB. CoctaB Bo3zayxa. Kuciopoa — 3JeMEHT W MpocToe
BemecTBO. Haxoxaenne Kuciaopoaa B npupoje, Gu3ndeckue u XMMHUIECKUEe CBOM-
ctBa (peakiuu ropenust). Oxcunpl. [Ipumenenne kucnopoaa. CriocoObl MOTyIeHUS



KHCJIOPOJIa B JIAOOPATOPUU W MPOMBINIIEHHOCTH. KpyroBopoT Kuciopoa B mpu-
poze. O30H — a;mIoTponHas MoaAu(GUKALNA KUCIOPOa.

TennoBoit >3PeKT XUMUIECKON peaklni, TEPMOXUMHUECKUE YPaBHEHHUSI, K-
30- U SHJOTEPMUYECKHE peaKluu. TOIMIUBO: Yrojib U METaH. 3arpsa3HEHUE BO3/Y-
Xa, YCUJICHHE MapHUKOBOTO 3 deKTa, pazpyluieHue 030HOBOTO CIIOSI.

Bonopon — a5meMeHT 1 mpocToe BemecTBo. Haxoxaenue Boaopoaa B IpUpo-
ne, (U3MYEeCKne W XMMHYECKHE CBOWCTBA, MPUMEHEHHE, CHOCOOBI TOJYyYCHHS.
Kucnorst u conu.

Monsipabiii 005EM Ta30B. PacuéThl 10 XUMUYECKUM YPABHEHUSIM.

®dusuyeckue cBorcTBa BoAbl. Boma kak pactBoputens. PactBopsl. Hackl-
IICHHBIE U HEHACBIIIEHHBIE PACTBOPBL. PacTBOPpMMOCTH BEHIECTB B BOJie. MaccoBas
JIOJIS1 BEIIECTBA B PacTBOpe. XMMHUYECKUE cBocTBa BOAbl. OcHOBaHus. Pomb pac-
TBOPOB B MPUPOJIEC U B KU3HU YesioBeKa. KpyroBopoT BoJibl B MpUpoe. 3arpsizHe-
HUE MPUPOJHBIX BoA. OXpaHa U OYUCTKA MPUPOIAHBIX BO/I.

Knaccudukanusa neopranmdeckux coemnunenuit. Oxcunpl. Kiaccuduxarus
OKCHUJIOB: coJyieo0pazytoiire (OCHOBHBIE, KUCJIOTHBIE, aM(pOTEPHBIEC) U HecoaeoOpa-
syromue. Homenknartypa okcuaoB. Ouznueckue 1 XUuMUUECKUE CBOMCTBA OKCHUJIOB.
[TonydeHune OKCHIOB.

OcHoBanus. Knaccudukanus ocHOBaHM: MIENOYH U HEPACTBOPUMBIE OCHO-
BaHus. HomeHkiarypa ocHoBaHui. OU3nyeckue 1 XMuMUYECKUE CBOMCTBA OCHOBA-
Hui. [loryyeHne ocHOBaHUM.

Kucnotel. Knaccudukanus kucinor. Homenknarypa kucnor. dusnyeckue u
XUMHUYECKUE CBOMCTBA KUCIOT. Pan aktuBHOCTHM MeTtaimioB H. H. bekerosa. [1omy-
YEHUE KUCJTIOT.

Conu. Homenkiarypa coiieil. @u3n4eckue U XMMHUYECKUE CBOMCTBA COJIEH.
[Tonydenue cosen.

['eHeTnyeckas CBSI3b MEXK/y KJlaCCaMHU HEOPTaHUYECKUX COCTMHECHUIA.

Xumuueckuii IKCnepumenm:

KaueCTBEHHOE ONPENIEIICHUE COJIEPkKaHUs KUCIOpoAa B BO3/IyX€e, MOTyUYECHHE,
cobupaHue, pacrio3HaBaHWE U U3YYEHUE CBOWCTB KUCIOpPOJa, HAOJIOJEHUE B3au-
MOJICHCTBHS BEIIECTB C KUCIOPOJOM U YCIOBUSI BOSHUKHOBEHUSI U MPEKPAIICHUS
ropeHus (moxapa), 03HaKOMJICHHE C 00pa3iiaMu OKCHUIOB U ONMCAHUE X CBOMCTB,
MoJTy4eHue, COOMpaHue, paclio3HaBaHUE U U3YUYCHHE CBOMCTB BOAOPOa (TOpEHHE),
B3auMojielcTBre Bosioposia ¢ okcuaoM meau (II) (Bo3aMOXXKHO MCIOJIB30BaHUE BU-
JleoMaTeprasoB), HaOIOIeHre 00pa3IoB BEIIECTB KOJIMUECTBOM 1 MOJIb, HCCIIEn0-
BaHUE OCOOCHHOCTEH pacTBOPEHUS BEIIECTB C PAa3IMYHON PAaCTBOPUMOCTHIO, TPHU-
TOTOBJICHHE PACTBOPOB C ONPEACIEHHOW MACCOBOM JOJIEM PAaCTBOPEHHOIO BeEllle-
CTBa, B3aUMOJICHCTBUE BOJbI C META/NIAMU (HATPUEM U KaJlbI[eM) (BO3MOKHO HC-
MOJIb30BAaHUE BHJCOMATEPHUAIOB), UCCIEAOBAaHHE OOpa3llOB HEOPTaHWYECKUX Be-



IIECTB Pa3JIMYHBIX KIJIACCOB, HAONIOJCHHE W3MEHEHUS OKPAacKu HHAMKATOPOB B
pacTBopax KHUCJIOT U IIesioueH, u3ydeHue B3aumojeiictBus okcuaa menu (II) c
pPacTBOPOM CEPHOM KHCIIOTBI, KACIOT ¢ METAJUIAMH, PEAKIUN HEUTpAIU3aluy, 110~
Jly4EHHE HEPACTBOPUMBIX OCHOBAaHHM, BBITECHEHHME OJHOTO METaJUla IPYTUM W3
pacTBOpa COJM, PEUIEHUE DKCIIEPUMEHTAIBHBIX 3a]1a4 110 TeMe «BakHeume Kiac-
Chl HEOPTaHUYECKHUX COETUHEHUIN.

Ilepuoguyecknii 3axkoH u Ilepuoguyeckasi cucreMa XHMHYECKHX 3Jie-
MeHTOB [I. 1. MenneneeBa. CTtpoenue aroMoB. XuMuueckasi cBsizb. OkucJiu-
TeJ1bHO-BOCCTAHOBUTE/IbHBIC PEaKIHHU

[lepBble MONBITKM KIACCU(PUKAIMM XUMHUYECKUX 3JIeMeHTOB. I[loHsATHE O
rpynnax CXOAHBIX JEMEHTOB (ILEIOYHbIE U LIETOYHO3EMENbHbBIE METAILIbI, TaJlo-
I€Hbl, UHEPTHBIE Ta3bl). DIEMEHTbI, KOTOPbIE 00pa3yroT am(pOTEpHbIE OKCUIBI U
TUAPOKCHU/IBI.

[lepunonnueckuii 3akoH. [lepuonnueckas cucteMa XMMHUYECKUX JIEMEHTOB /.
N. MengeneeBa. Koporkonepuognas u nnuHHonepuogHas ¢opmsl Ilepuonuye-
CKOU cucTeMbl xuMuudeckux anemeHToB [[. . Menaeneesa. I[lepnoapl u rpymnisl.
@U3NYECKHUII CMBICT TOPAJIKOBOIO HOMEpa, HOMEPOB MEPUO/Ia U TPYIIIbI 3JIEMEH-
Ta.

Crpoenne atomoB. CoctaB aTOMHBIX siaep. M3oTonsl. DnexkTponsl. CTpoeHue
AJIEKTPOHHBIX 000J104YeK aTOMOB NepBbIX 20 xumMuueckux anemeHToB [lepuoguue-
ckou cucremnl [[. . Menneneea. XapakTepucTuKa XUMHUYECKOTO JJIEMEHTA IO
ero nosoxxenuto B [lepuonnueckoit cucreme 1. 1. Mennaeneena.

3aKOHOMEPHOCTH M3MEHEHUS PaJNyca aTOMOB XHUMHUYECKHX 3JIEMEHTOB, Me-
TaJUIMYECKUX U HEMETAJUINYECKUX CBOKCTB 110 TPYIIaM U IEPUOJAM.

3nauenue [leproanueckoro 3akoHa u [lepuoanueckoil CHCTEMbI XUMUYECKUAX
AJIEMEHTOB JUIS Pa3BUTHUS HAyKHU U npakTuku. . . MenneneeB — y4€HbIN U rpax-
JAHUH.

Xumunyeckasi cBa3b. KoBaneHTHas (moJisipHasi M HEMOJSIPHAst) CBSI3b. DJEK-
TPOOTPHULATEIBHOCTh XUMHYECKUX 3JIEMEHTOB. MIOHHAs CBSA3b.

Crenenp oxucieHus. OKUCIUTEIBHO--BOCCTAHOBUTENIbHBIE peakiuu. IIpo-
LECCHI OKHCIICHHS] U BOCCTAHOBIICHUS. OKHCIUTEIN U BOCCTAHOBUTEIIN.

Xumuueckuii IKCnepumenm:

u3ydyeHue oOpa3loB BEIIECTB METAIJIOB U HEMETAJJIOB, B3aUMOJICHCTBHE
IMAPOKCH]IA IMHKA C paCTBOPAaMM KHCIIOT U IIEJIOYEH, TPOBEACHHUE OIBITOB, UILIIO-
CTPUPYIOLIMX HPHUMEPHI OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEaKLUil (TOpeHHue,
peaKIuy pa3ioKeHus, COSTUHEHHUS ).

Mexcnpeomemmnoie ceéa3u

Peanuzanus MexXnpeaMeTHbIX CBA3EH MpU U3YyUEHUH XMMUU B 8 Kilacce ocy-
IIECTBIISIETCS Yepe3 MCIOIb30BaHUE KaK OOIIMX €CTeCTBEHHO--HAYYHBIX MOHSATHUH,



TaK U TOHATUH, SIBIAIOIIMXCS CHCTEMHBIMH JUI OTAEJIBHBIX NPEAMETOB €CTe-
CTBEHHO--HAY4YHOTO LIMKJIA.

OO1ue ecTeCTBEeHHO--HAayUHbIe MOHSATHS: HAyYHBINA (DaKT, THUIIOTE3a, TEOPHS,
3aKOH, aHAJIU3, CUHTE3, KJIacCU(pHUKAIKs, EPUOIUNIHOCTh, HAOIIOACHHUE, YKCIICPH-
MEHT, MOJEIUPOBAHUE, U3MEPEHUE, MOJENb, SIBIICHUE.

@du3nka: MaTepus, aTOM, 3JIEKTPOH, NIPOTOH, HEUTPOH, MOH, HYKIIU]I, H30TO-
b, PaIMOAKTUBHOCTb, MOJIEKYJIA, SJIEKTPUUYECKHUNA 3apsi/l, BEIIECTBO, TEJIO, 00BEM,
arperaTHoe COCTOSIHHE BEIIECTBa, ra3, (U3NYECKUEe BEIMUMHBI, SAMHUIIBI H3MEpe-
HUSA, KOCMOC, IJTaHETHI, 3BE311bI, COoNHIIE.

buomnorus: horocuntes, npixanue, ornocdepa.

['eorpadus: armocdepa, ruapocdepa, MUHEpANbI, TOPHbIE TOPOJbI, MOJE3-
HBIE UCKOIIAEMBIE, TOIINBO, BOJHBIE PECYPCHI.

9 KJIACC

BeimecTBo U XUMHYecKasi peakuus

[lepnogmueckuit 3akoH. [leprognyeckas cucrema XUMHAYECKUX JIEMEHTOB /.
N. Menpaeneea. CTpoeHrne aTOMOB. 3aKOHOMEPHOCTH B U3MEHEHHUHU CBOMCTB XH-
MHUYECKHUX 3JIEMEHTOB IIEPBBIX TPEX MEPUOIOB, KAJINs, KaJbLHI U UX COCIUHEHUN B
COOTBETCTBUHM C ITOJIOKEHUEM IJIEMEHTOB B Ilepruoanyeckon cucreme u CTpoeHUEM
UX aTOMOB.

Crpoenue BemecTBa: BUIbl XUMUUYECKOW CBSI3U. THIIBI KPUCTAJUIMYECKUX pe-
METOK, 3aBUCUMOCTh CBOMCTB BEIECTBA OT THUIA KPUCTAUIMYECKOW PEIIETKH U
BUJa XUMHUYECKOU CBSI3H.

Knaccudukanus 1 HOMEHKIATypa HEOPraHMYECKHX BELIECTB. XUMHUECKHE
CBOMCTBA BELIECTB, OTHOCAIIUXCS K PA3JIMYHBIM KJIaCCaM HEOPraHUYECKUX COEIIH-
HEHUW, TEHETUYECKas CBsI3b HEOPIraHUYECKUX BELIECTB.

Knaccudukanus XuMUYECKUX peaklMii MO pa3InyHbIM IpHU3HAKAM (110 YUCITY
M COCTAaBY YYAaCTBYIOIIMX B PEAKIMH BEIIECTB, MO TEMIOBOMY 3(QeKTy, no u3me-
HEHUIO CTENEHEeW OKHUCIIEHUS XUMHUYECKHX 3JEMEHTOB, [0 00paTUMOCTH, MO y4a-
CTUIO KaTajnu3aTropa). ODK30- M SHIOTEPMHUYECKHE PEAKLUH, TEPMOXUMHUYECKHUE
YpaBHEHHUSI.

[Tonsitue o ckopoct xumMuyeckor peakuuu. [lonsitne 06 oOpaTUMBIX U He-
00paTUMBIX XUMHUYECKUX peakuuax. [loHaTHe 0 rOMOreHHBIX U FeTEePOreHHBIX pe-
akuusax. [londarue o karammse. [loHsAsTHEe 0 XUMHYECKOM paBHOBECUMH. DAKTOPHI,
BIMSAIOLIME HA CKOPOCTh XMMHMUYECKOM PEAKLNH U MOJIOKEHUE XUMHUYECKOTO paB-
HOBECHSL.

OKHCIUTETbHO-BOCCTAHOBUTENILHBIE PEAKIUU, JJIEKTPOHHBIN OallaHC OKHC-
JIUTEIbHO-BOCCTAHOBUTENBHON peakiuu. COoCTaBJIE€HHWE YPAaBHEHUN OKHUCIUTEIb-
HO--BOCCTAHOBUTEJBHBIX PEAKIUN C MCIOJIb30BAaHUEM METOJIa 3JIEKTPOHHOIO 0Oa-
JaHCa.



Teopus 31EKTPOIUTUYECKON TUCCOLHUALIMH. DIEKTPOJIUTHI U HEIJIEKTPOJIUTBHI.
Karnonsl, aHnoHbl. MexaHW3M JUCCOIMAIMM BELIECTB C Pa3jIMYHBIMUA BHJIAMH
XUMHUYECKOH cBsi3u. CTeneHb quccounanuu. CUIIbHBIE U C1a0ble 3JEKTPOJIUTHI.

Peakuuy noHHOro oOMeHa. Y ciaoBHs IPOTEKaHUsl peaKluii HOHHOTO 0OMEHa,
IIOJIHBIE U COKpAILEHHBIE MOHHBbIE ypaBHEHMs peakuuii. CBoWCTBa KHUCIIOT, OCHO-
BaHWN M COJICHl B CBETE MPEICTaBICHHUA OO0 3JEKTPOIUTUYECKON IUCCOIUAIIH.
KauecTBeHnnble peakiiuu Ha HOHBL. [IOHATHE O THAPONIA3E COJIEH.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHUE C MOJEISIMU KPUCTAUIMYECKUX PEUIETOK HEOPraHMYECKUX
BEIIECTB — METAJUIOB U HEMETAJLIOB (rpaduTa U aamasa), CI0KHBIX BEIIECTB (XJIO-
puaa HaTpusi), UCCIEAOBAHHE 3aBUCUMOCTH CKOPOCTH XMMHUYECKOM pEaKIHUH OT
BO3JICUCTBHS PA3IUYHBIX (DAKTOPOB, UCCIEAOBAHUE HJIEKTPOIPOBOJHOCTH PACTBO-
POB BEILECTB, IIpoLecca TUCCOLMALUN KUCIIOT, IIeIouel U cojieil (BO3MOXHO HUC-
[0JIb30BaHUE BUJEO MATEPUAIIOB), IPOBEACHHUE ONBITOB, MIUTIOCTPUPYIOIIMNX MPH-
3HAKW MPOTEKAHMs PEaKIMil HOHHOTO oOMeHa (0Opa3oBaHUE OCAJIKa, BBIJCICHHE
ra3za, o0OpazoBaHUE BOJIbl), ONbBITOB, WJUTFOCTPUPYIOLIUX MPUMEPHI OKUCIUTEIBHO-
BOCCTAHOBUTEJIBHBIX pEAKUUN (TOPEeHHE, PEaKIUH pas3JIoKEHUs, COCIUHEHUs),
pacno3HaBaHWE HEOPIAHMYECKUX BEUIECTB C IIOMOIIBI KaUECTBEHHBIX PEAKLIUNA Ha
MOHBI, PEIICHUE IKCIIEPUMEHTAIBHBIX 33/1a4.

Hemertanibl 1 UX coelMHEHUS

OO01mast xapakTepuCcTHKa rajoreHoB. OCOOEHHOCTH CTPOEHHSI aTOMOB, XapakK-
TEpHbIE CTeleHU okucieHusa. CTpoeHue u (U3MYECKUE CBOMCTBA MPOCTHIX Be-
IIECTB — TAJIOT€HOB. XUMUYECKHE CBOMCTBA HA MPUMEPE XJI0pa (B3aUMOJICHCTBUE C
MeTallJlaMH, HEeMETaJulaMH, 1esno4aMu). XiaopoBogopoa. CossiHasi KUCI0Ta, XUMU-
YECKHUE CBOMCTBA, MOJIyYeHUE, TPUMEHEHHE. J[eMCTBHE XI0pa U XJIOPOBOIOPOIa HA
OpraHu3M yesoBeka. BaxHelme X10puabl 1 UX HAX0XKJIEHUE B IPUPO/IE.

OO6mast xapaktepuctuka 31aemMeHTOB VIA-rpymnmbl. OCOOEHHOCTH CTPOEHUSs
aTOMOB, XapaKTEepHbIE CTEeNEeHU okucieHus. CTpoeHue U (pu3nueckue CBOMCTBA
IPOCTBIX BELIECTB — KUCIOPOAA U Cepbl. AJUIOTPONHbIE MOAU(PUKALUN KUCIOPOAA
U cepbl. XMMHUYECKHE CBOMCTBa cepbl. CepoBOAOpOa, CTpOEHHUE, (pU3MUYECKUE U
XUMUYecKue cBOMCTBAa. OKCHIBI Cepbl KaK MPEICTABUTENN KHUCIOTHBIX OKCHIOB.
Cepnas kucnora, puU3nUYeckiue 1 XUMUUECKHe CBOICTBa (00IIMe Kak mpeacTaBuTe-
JIs1 KJ1acca KUCTIOT U crienupuyeckue). XuMUYeCKHe peaklnu, JiexKallue B OCHOBE
MIPOMBIIIUICHHOTO CIMOCO0a TOJMYyYeHUsS CEepPHOUM KHUCIOTHL lIpuMeHeHue cepHoit
KUCIOThl. CONM CEpHOM KHUCIOTHI, KAueCTBEHHas peakuus Ha Cyiab(aT-hoH.
Haxoxnenue cepol u €€ coequHenu B npupoae. XuMUYECKOE 3arpsi3HEHUE OKPY-
JKAIOLIEN cpeibl COEUHEHUSIMU Cepbl (KUCIOTHBIE JOK/H, 3arpsi3HEHUE BO3AyXa U
BOJI0EMOB), CIIOCOOBI €T0 NMPEAOTBPAILICHUSI.



OOmast xapakTepucTuka 3yeMeHTOB VA-rpynmnbel. OcoOOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTEPHbIE CTENEHU OKHUCIEHHs. A30T, pacIpOCTpaHEHUE B MPUPOJE,
dusnueckue U XuMrueckue cBoiictsa. KpyroBopor a3ora B npupojie. AMMHAK, €TI0
du3nyuecKre U XUMUYECKHUE CBOMCTBA, NoJydeHne U nmpumeHeHue. Coiau aMMOHUS,
uX QU3NYECKUE U XMMHUYECKHUE CBOMCTBA, MpuMeHeHue. KauecTBeHHast peakius Ha
MOHBI aMMOHUS. A30THasi KUCJIOTa, €€ MOJy4YeHue, (PU3NYecKHe W XUMHYECKHE
CBOICTBa (00IIME KaK MPECTABUTENS Kilacca KUCIIOT U crenududeckue). Mcmob-
30BaHHE HUTPATOB U COJEH aMMOHUSI B Ka4€CTBE MUHEPAJIbHBIX yA0OpeHui. Xu-
MHUYECKOE 3arpsA3HEHUE OKpYKalollehd cpelbl COCAMHEHHUSIMHU a30Ta (KUCIOTHBIC
TOXIH, 3arpsA3HEHHE BO3yXa, MOYBBI U BOAOEMOB). Docdop, anmoTpomnHbie MO-
audukanuu Gocdopa, pusndeckue u xumuueckue croiictea. Oxcua docdopa (V)
u (docdopHas KucioTa, PU3NYECKUE U XUMHUYECKHE CBOICTBa, moiydyeHue. Mc-
noJib30BaHue GocdaTroB B KaUeCTBE MUHEPAIBHBIX yI0OPEHUIA.

OO6mas xapakrepuctuka 31aeMeHTOB [VA-rpymnmbsl. OcOOEHHOCTH CTPOEHUs
aTOMOB, XapaKTEpHbIE CTENEHH OKUCICHHs. YTJIEpoJ, ajuIOTPONHbIE Moau(pUKa-
LMY, PacIpOCTPaHEHUE B NpUpoAe, (PU3UUYECKHEe U XMMUYECKHE CBOMCTBA. A-
copouusi. Kpyrosoport yriaepona B nmpupoje. Oxkcunbl yriepoja, ux Gpusndeckue u
XUMUYECKUE CBOMCTBA, JIEWCTBHE HA >KUBBIE OPraHU3MbI, MOJYYEHUE U MPUMEHE-
HUE. DKOJIOTHYECKUE MpoOIeMbl, CBA3aHHbIE ¢ okcuaoM yraepoaa (IV), runoresa
rJ100aJIbHOTO MOTEIUICHUS KJIMMaTa, TapHUKOBBIM 3P PeKT. YronbHas KUCIOTa U €€
CoJIM, UX (PU3HYECKHE U XMMHYECKHE CBOWMCTBA, MOJIy4eHHE U npuMeHeHue. Kaue-
CTBEHHas peakuus Ha KapOOHAT-uoHbl. Mcrnonb3oBaHue kapOOHATOB B OBITY, Me-
TUILMHE, TPOMBIIIJIEHHOCTH U CEJIbCKOM XO035HCTBE.

[TepBoHayasibHbIE IOHATHS 00 OPraHUYECKUX BEIIECTBAX KaK O COCIUHEHUSIX
yriepoja (MeTaH, 3TaH, 3TUJICH, alleTUJICH, STaHOJ, IIMLIEPUH, YKCYCHasi KUCIIO0Ta).
[IpuponHbIe UCTOYHUKY YTIEBOJOPOAOB (YroJib, IPUPOAHBIN Ta3, HEPTH), MPOIYK-
Thl UX NepepadoTKu (OEH3MH), UX pOJdb B OBITY M MPOMBIIUIEHHOCTH. [loHsTHE O
OMOJIOTUYECKH BaXKHBIX BEILECTBAX: JKUpaxX, Oejkax, yrieBojax — U UX POJU B
KHU3HU 4yesroBeka. MaTepuanbHOE €IMHCTBO OPraHMYECKUX M HEOPraHMUYECKUX CO-
€AMHECHUU.

Kpemnuii, ero ¢pusnveckne U XUMUYECKHE CBOMCTBA, MOJYyYEHUE U PUMEHE-
Hue. CoenuHeHus: KpeMHus B mpupoje. OOuiye npeactaBieHuss 00 OKCUIe Kpem-
Husa (IV) u xpemuueBoit kuciore. CUIUKAThI, UX UCIOJIb30BaHUE B OBITY, B TMPO-
MBIIIJICHHOCTH. BaxkHeline CTpouTelbHblE MaTepualbl: KepaMHuKa, CTEKJIO, Ie-
MEHT, O€TOH, kene300eToH. IIpobaeMbl 0€30mMacHOTO MCIOJIB30BAHUS CTPOUTEIIh-
HBIX MaT€pPUAJIOB B TIOBCETHEBHOM JKU3HHU.

Xumuueckuii IKCnepumenm:

M3y4eHHEe 00pa3llOB HEOPTaHMYECKUX BEIECTB, CBOMCTB COJITHOW KHUCIIOTHI,
MPOBEJICHNE KaueCTBEHHBIX PEaKIMi Ha XJIOPHU-UOHBI U HAOIIOJCHUE MPU3HAKOB



UX MPOTEKaHUS, OMBITHI, OTpaKaomue GU3NIECKUe U XMMHUUECKHE CBOMCTBA rajo-
IF€HOB M UX COEAMHEHUH (BO3MOYKHO MCIOJIb30BaHHE BHJIEOMATEpPHANIOB), O3Ha-
KOMJIEHHE ¢ oOpaslaMu XJOpUJOB (TraJOreHUJ0B), O3HAKOMJICHHE C 0Opa3lamMu
cepbl U €€ COeIMHEHUAMH (BO3MOXKHO MCIIOJIB30BAHNE BUIECOMATEPUAIIOB), HAOIIO-
JIEHUE Tpolecca oOyIriIMBaHUs caxapa MOoJ JEHCTBUEM KOHILIEHTPUPOBAHHOW cep-
HOM KHCIIOTBI, U3YYEHUE XUMHUYECKUX CBOMCTB pa30aBICHHOW CEPHON KHCIIOTHI,
MPOBEJICHNE KAaYEeCTBEHHON peaklny Ha Cyab(haT-uOH U HAOOIeHUE MTpU3HaKa e€
POTEKaHMs, O3HAKOMJICHUE ¢ (PU3MYECKMMU CBOWCTBaMHU a3oTa, ¢ochopa u Hux
COEIMHEHMI (BO3MOXHO MCIIOJIb30BaHUE BUJIEOMATEPHAIIOB), 00Opa3aMy a30THBIX
u (dochopHBIX yI0OpeHUH, MOyIeHHE, COOMpaHNe, PACIIO3HABAHUE W H3yUCHHE
CBOMCTB aMMHaKa, MPOBEACHNE KAaUYeCTBEHHBIX PEaKlMii Ha MOH aMMOHUS U (oc-
¢daT-uOH U U3ydeHUE MPU3HAKOB UX MPOTEKAHMS, B3aUMOCHCTBUE KOHIIEHTPUPO-
BAaHHOM a30THOM KHUCIOTBHI C MEJbI0 (BO3MOXXHO HCIOJIb30BaHUE BUJEOMAaTepHa-
JIOB), U3yYEHHE MOJIENEeH KpUCTANIMYECKUX PEIIETOK alMasa, rpadura, Qyiiepe-
Ha, O3HAKOMJIEHUE C MPOLECCOM aJCOPOLMH PAaCTBOPEHHBIX BEIECTB aKTUBUPO-
BAHHBIM YIVIEM W YCTPOWCTBOM NPOTUBOra3a, Mojdy4yeHue, coOOMpaHue, pacro3Ha-
BaHHWE M W3YYEHUE CBOWCTB YIJIEKHCIIOTO ra3a, MPOBEJCHUE KaueCTBEHHBIX peak-
Ui Ha KapOOHAT M CWJIMKAT-UOHBI M U3yY€HUE MPU3HAKOB UX MPOTEKaHUs, O3HA-
KOMJIEHUE C MPOAYKIMEN CHJIMKATHOM ITPOMBIIUICHHOCTH, PEIIEHUE SKCIIEPUMEH-
TaJdbHBIX 33J1a4 MO TeMe «BakHelme HeMeTaluTbl U UX COCIMHEHUSI.

MeTaJibl 1 MX COCAUHECHUSA

OO01mast xapakTepUCTHUKa XUMHUYECKUX JIEMEHTOB — METAJIJIOB HA OCHOBAaHUU
uX 1noJioxeHus B [lepuogmueckon cucreme xummuyeckux siemeHToB 1. 1. Menne-
jeeBa U cTpoeHus aToMoB. CTpoeHue MetauioB. Merajuimueckas: CBA3b U MeTal-
JUYecKash KPUCTAUINYECKAS PEIIETKA. DJIEKTPOXUMUYECKUH Psii HAPSHDKEHUN Me-
TauioB. du3znueckrue U XMMUUYECKHE CBOMCTBAa MeTauioB. OOI1iue cnocoObl moty-
yeHust MeTayu1oB. [IoHsATHE 0 KOPPO3UM METaNIOB, OCHOBHBIE CIIOCOOBI 3alUTHI UX
ot koppo3uu. CrinaBsl (CTalb, YyT'yH, JTIOPATIOMUHUM, OPOH3a) U UX TPUMEHEHHUE B
OBITY U MPOMBIIIJIEHHOCTH.

[[{enoynble MeTaIIBL: MONOKEHUE B llepuonnueckol cUCTEME XMMHYECKHUX
aneMeHToB [l. 1. MeHneneesa, cTpoeHUe UX aTOMOB, Hax0XAeHue B npupoae. du-
3MYECKUE U XMMUYECKHE CBOMCTBA (Ha mpumMepe HaTpus U Kanus). OKCUAbl U TH]I-
pOKCHIbI HATpUs U Kanus. [I[prMeHeHne menoYHbIX METAIJIOB U X COSTMHEHHUIA.

[IlemoyHO3eMENBHBIE METAJUIBI MArHUK W KaJbLUW: TTOJI0)KeHue B [lepuoau-
YEeCKOM cucreMe xuMmudeckux aneMeHToB JI. 1. MeHneneeBa, cTpoeHUe UX aTo-
MOB, HaxoxJeHue B mpupoje. dOusnyeckue ¥ XUMHUYECKHUE CBOMCTBA MarHus u
Kanplius. BaxHelime coequHEeHHUs Kaiablius (OKCHA, TUIAPOKCHUI, coyim). JKEct-
KOCTb BOJIbI U CIIOCOOBI €€ YCTpaHEHHUSI.



AmoMmuHMit: nonoxenue B [lepruoauueckoil cucreMe XMMHYECKUX 3JIEMEHTOB
J1. 1. MenneneeBa, CTpOCHHE aTOMa, HaxX0XKAeHUE B Ipupoje. PU3ndeckrue U Xu-
MUYECKHUE CBOMCTBa almtOMUHUS. AMGOTEpHbIE CBOWMCTBA OKCHAA U THUAPOKCHA
ATIOMHUHUSL.

Keneszo: nonmoxenue B Ilepuoandeckoi cucteMe XMMHYECKUX 3JIEMEHTOB /.
N. MeHneneeBa, CTpOEHHE aTOMa, HaX0XkJAEHUE B npuponae. Oru3sndyeckre U XUMHu-
YecKHue CBOMCTBa xkene3a. OKCubl, ruipokcuibl U conu xenesa (I11) u xenesa (110),
MX COCTaB, CBOMCTBA U MOJIYYEHHE.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHHE C 00pa3laMu METaJUIOB U CIUIABOB, UX (PU3NYECKUMH CBOWA-
CTBaMHM, M3Y4YEHHUE PE3YyJbTATOB KOPPO3UU METAUIOB (BO3MOXHO HCIOIb30BAHUE
BHJICOMATEPHUAIIOB), OCOOEHHOCTEN B3aMMOJCHCTBUS OKCHJIA KaJIbIIUS U HATPHS C
BOJOM (BO3MOKHO HCIOJB30BaHUE BHUAECOMATEPUAJIOB), HCCIEAOBAHHE CBOWCTB
KECTKOM BOJBI, IIpOLIECCa TOPEHUS JKeJle3a B KUCIOpoae (BO3MOXKHO HCIOJIb30Ba-
HUE BUJICOMATEPUAIIOB), MPU3HAKOB MPOTEKAHUSI KAU€CTBEHHBIX PEAKIIUN HA MOHBI:
MarHusi, Kajblus, amroMuHus, uHka, skene3a (1) u sxemesza (1), memu (1),
HaOJII0ZICHUE U OMHMCAHKE MPOLIECCOB OKPAIIMBAHUS IJIAMEHU MOHAMM HATpHs, Ka-
JUs U Kanblusg (BO3MOXKHO MCIOJIb30BaHHE BHJIEOMATEPHUANIOB), HCCIEIOBaHUE
aM(OTEPHBIX CBOMCTB THAPOKCHUJA ATIOMHUHMS M THUJPOKCUIA IIMHKA, PEIICHHE
AKCIEPUMEHTAIIbHBIX 3aJ1a4 10 TeMe «BakHelIre MeTauibl U UX COCTUHEHUS».

XHMUA M OKpPY:KalOLIas cpeaa

BemectBa n maTepuaiisl B IOBCEIHEBHOM KU3HU 4elOBEKa. be3onacHoe uc-
M0JIb30BAaHUE BEIIECTB M XMUMUYECKHUX peakiuil B ObITy. [lepBasi momMorib npu xu-
MHUYECKHX 0KOTraX U OTPABIICHUSX.

XUMHUYECKOE 3arps3HEHUE OKpYyXkarolleld cpeabl (TpenenbHas JOMyCTUMAas
KOHIIeHTpalus BemiecTs, aaiee — [1JIK). Posb xuMun B pemieHnn 3K0JI0THYECKUX
npoO0Jem.

Xumuueckuii IKCnepumMenm:

u3ydyeHrue o0pa3loB MaTepuaioB (CTEKJIO, CIUIaBbl METAJIOB, MOJIUMEpPHbIE
MaTtepuabl).

Meosicnpeomemmnule céasu

Peanuzanus MeXnpeaMeTHbIX CBA3EH NMpU U3YUEHUH XMMHHU B 9 Kitacce ocy-
IIECTBIISIETCS. Yepe3 HCIIOJIb30BAHUE KaK OOIIMX €CTECTBEHHO-HAYUHBIX MOHSATHUH,
TaK W TOHSATUH, SIBISIIOUIUXCS CUCTEMHBIMU JJIsi OTACNbHBIX MPEAMETOB €cTe-
CTBEHHO--HAYYHOTO LIMKJIA.

OO1Me ecTeCTBEHHO-HAY4YHbIE MOHSATHUSA: HAy4YHbId (DakT, rumores3a, 3aKoH,
TEOpusl, aHalu3, CUHTE3, KiIaccu(uKaius, NepruoIUIHOCTb, HAOJIOIEHUE, KCIIe-
PUMEHT, MOJEIUPOBAHUE, U3MEPEHUE, MOJEIb, SBJICHHE, MapHUKOBBIA 3(PQeEKT,
TEXHOJIOT U, MaTEPUAIIbI.



®dusrka: Marepus, aToM, 3JIEKTPOH, IPOTOH, HEUTPOH, UOH, HYKJIHUJ, U30TO-
Ibl, PaIMOAKTUBHOCTh, MOJIEKYJIA, ANEKTPUUECKUI 3aps]l, TPOBOJHUKH, OIYIIPO-
BOJIHUKH, TUAJIEKTPUKH, (HOTOIIEMEHT, BEUIECTBO, TENO, 00BEM, arperaTHoe co-
CTOSIHUE BEILlECTBA, Ia3, PACTBOP, PaCTBOPUMOCTb, KPHUCTAJUIMYECKas peUIETKa,
CIUIaBbI, (PU3NYECKUE BEIWYUHBI, CIUHUIBI U3MEPEHUS,, KOCMUYECKOE MPOCTpaH-
CTBO, IUTAHETHI, 3BE37bI, CoJHIIE.

buonorust: ¢ortocuntes, apixanue, Ouocdepa, 3KOCHCTEMa, MHUHEPAIbHBIC
y10OpeHus, MUKPOAJIEMEHThI, MAKPO3JIEMEHTHI, IUTATEIbHbBIE BEIIECTBA.

['eorpadusi: armocdepa, ruapocdepa, MUHEpaIbl, TOPHbIE TOPOJbI, MOJE3-
HbIE€ UCKOMAaeMble, TOIUIUBO, BOJIHBIE PECYPCHI.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
XUMHUHU HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JInuHOCTHBIE pe3yJbTaThl OCBOCHUS IIPOrpaMMBbl OCHOBHOTO 00111ero o0paso-
BaHMS JOCTUTAIOTCS B X0Ji€ OOy4YCHHUS XMMHHM B €IMHCTBE y4eOHOM M BOCIIHTA-
TEJIbHON JEATEIBHOCTH B COOTBETCTBUU C TPAJIUIIMOHHBIMU POCCUMCKAMU COLHO-
KYJIbTYPHBIMU U TyXOBHO-HPaBCTBEHHBIMHU IIEHHOCTSIMU, MPUHITHIMUA B OOIIIECTBE
IpaBUJiaMH U HOPMaMHM TOBEJCHHUS U CIOCOOCTBYIOT IIpoIlecCaM CaMOIIO3HAHUA,
CaMOPa3BUTHSA U COIUATIM3AIIMN 00YUYarOIIXCS.

JInyHOCTHBIE PE3yNbTAThl OTPAKAIOT TOTOBHOCTH OOYYAIOIIMXCS PYKOBOJ-
CTBOBATHCSI CUCTEMOW MO3UTUBHBIX IEHHOCTHBIX OPUEHTALIMN U PACIIUPEHUE OIIbI-
Ta JIEITEILHOCTH HA €€ OCHOBE, B TOM YHCJIE B YACTH:

1) mMaTpMOTHYECKOT0 BOCTIMTAHUS:

LIEHHOCTHOT'O OTHOILIEHUSA K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPUYECKOMY
W HAYYHOMY HACJIEAUIO, MOHUMAHUSA 3HAYCHHUS XMMHYECKOW HAYKH B >KU3HU CO-
BPEMEHHOTO 00I11eCTBa, CIIOCOOHOCTH BIAJETh JOCTOBEPHOU MHpOpMaIHel o re-
PENOBBIX JTOCTUKEHUSX U OTKPBITUSX MUPOBOM M OT€UECTBEHHON XWMHH, 3aUHTE-
PECOBAHHOCTH B HAYYHBIX 3HAHUSIX 00 YCTPOWCTBE MHpa U OOIIECTBA;

2) TPaKIAHCKOT0 BOCTIMTAHMSA:

MPEACTABICHUS] O COLMAIIbHBIX HOPMax U MPaBUIaX MEKIUYHOCTHBIX OTHO-
IIEHUA B KOJUIEKTMBE, KOMMYHUKATUBHOM KOMIIETEHTHOCTH B OOIIECTBEHHO TIO-
JIE3HOM, Y4eOHO-UCCIIEeI0BATENBCKOM, TBOPUECKON U IPYTUX BHIIAX JIEATEIbHOCTH,
TOTOBHOCTH K Pa3HOOOPA3HOM COBMECTHOM ACSATEIHHOCTH MIPH BHITIOJIHEHUH y4ueO-
HBIX, TTO3HABATEIbHBIX 33]1a4, BBINOJHEHUH XMMHUYECKUX KCIIEPUMEHTOB, CO3/a-
HUU y4€OHBIX MPOEKTOB, CTPEMJICHHUS K B3aUMOIMOHUMAHHIO U B3alMOIIOMOIIU B
npoIiecce 3Tor yueOHOM NeaTeIbHOCTH, TOTOBHOCTH OIICHUBATh CBOE MOBECHUE U
MOCTYNKHA CBOMX TOBAPHUILEH C MO3UIMKM HPABCTBEHHBIX U MPABOBBIX HOPM C yué-
TOM OCO3HaHHMS MTOCJIEACTBUM MMOCTYIIKOB;

3) HEeHHOCTH HAYYHOT0 MO3HAHMSA

MHPOBO33PEHYECKUE TPEJICTABICHUS O BEUIECTBE M XUMHYECKOW PEAKLINH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKH M COCTABJISIONIIUE OC-
HOBY JIJISI TOHUMAaHUs CYITHOCTH HAYyYHOW KapTHUHBI MUpa, MpeACTaBiIeHUs 00 oc-
HOBHBIX 3aKOHOMEPHOCTSAX PAa3BUTHS MPUPOJbI, B3aUMOCBA3SIX YEJIOBEKAa C MpH-
POIHOM CpeIoN, O PO XUMHUM B MO3HAHUM 3THX 3aKOHOMEPHOCTEN;

M03HABATEIbHBIE MOTHUBBI, HAITPABJIICHHBIE HA MOJYYCHHE HOBBIX 3HAHUU IO
XUMUU, HEOOXOAUMBIE JJIs1 00BICHEHUST HaOJI01aeMbIX MIPOLIECCOB U SIBJICHUM, T10-
3HABATEIHHOU, MH(OPMAIIMOHHON W YUTATEIbCKOU KYJIbTYPhI, B TOM YHCJIC HaBbI-



KOB CAMOCTOSITENIbHOM pabOTHI ¢ y4eOHBIMH TEKCTaMH, CIIPABOYHOM JIUTEPATYypPOH,
JOCTYITHBIMU TEXHUYECKHUMH CPEICTBAMH NH(POPMALIMOHHBIX TEXHOJIOTU;

MHTEpeC K OOYYEHHIO U MO3HAHUIO, JIFOOO3HATEIBHOCTh, TOTOBHOCTh U CIO-
COOHOCTh K CaMO0OOpa30BaHMUIO, MMPOCKTHON U HCCIEIOBATEIBCKON JIEATEIHHOCTH,
K OCO3HAaHHOMY BBIOOPY HAIIPaBIEHHOCTH U YPOBHS 00yUYeHUs B JalIbHEHIIIEM;

4) popMHUPOBAHUS KYJIBTYPbI 310POBbS:

OCO3HAHWE LEHHOCTH >KM3HU, OTBETCTBEHHOI'O OTHOILIEHUS K CBOEMY 3/10pO-
BbIO, YCTAHOBKHM Ha 3JI0pPOBBIN 00pa3 >KM3HU, OCO3HAHUE TMOCIEJCTBUNA U HENpUs-
THE BPEIHBIX MPUBBIUEK (YIOTPEOJIECHUS alKOTOJs, HAPKOTUKOB, KypEeHHs ), HE0O-
XOJIMMOCTHU COOJIIOJICHHUS MPpaBUil 0€30MaCHOCTU MPU OOpaIlleHUH ¢ XUMUYECKUMU
BEILIECTBAMH B OBITY U PEAIIbHON KU3HH;

5) Tpy10BOr0 BOCHIUTAHUS:

MHTEpEC K MPaKTUYECKOMY U3YUYEHHIO Ipodeccuii U TpyJa pa3IuyHOro poja,
YBaXXEHUE K TPYAY U pe3yjbTaTaM TPYJAOBOH ACATENBHOCTH, B TOM YHCJIE HA OCHO-
B€ NMPUMEHEHHs PEIMETHBIX 3HAaHUW MO0 XMMUHU, OCO3HAHHBIN BHIOOP MHAUBUIY-
ANbHOW TPACKTOPUU MPOAOJKEHUSI 00pa30BaHUs C YYETOM JIMUHOCTHBIX MHTEpE-
COB U CHOCOOHOCTM K XHMMHH, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEM,
ycTemHOW Npo(eCCUOHAIBHON IEATEIbHOCTH U Pa3BUTHUSI HEOOXOIUMBIX YMEHUH,
TOTOBHOCTb a/1alITUPOBATHCA B PO(HECCUOHATILHOM Cpenie;

6) 7K0JI0rHYecKOro BOCHUTAHUSA:

HKOJIOTUYECKHU 1EIeCO00pa3HOE OTHOLIEHUE K IPUPOAE KaK UCTOUHUKY KHU3-
HU Ha 3emiie, OCHOBE €€ CYyIlECTBOBAHMSI, TOHUMAaHUE LIEHHOCTH 3I0POBOTO U 0e3-
omacHoro o0pa3a >KW3HH, OTBETCTBEHHOE OTHOIIECHHUE K COOCTBEHHOMY (hu3Mye-
CKOMY M TCHXMYECKOMY 3/I0pPOBbIO, OCO3HAHUE LIEHHOCTH COOJIOJEHUS MpaBUII
0e30macHOro MoBe/IeHUs MPU padoTe C BEIIECTBAMM, & TAKXKE B CUTYalHsIX, yTpo-
MKAFOIIMX 30POBBIO U )KU3HMU JIFOACH;

CIIOCOOHOCTH TPUMEHSATHh 3HAHUA, MOJY4YaeMble MPU U3YYECHUU XUMHH, IS
pelIeHus 3a/1a4, CBA3AHHBIX C OKPYXKAIOIIEH IPUPOTHON CPENON, ISl NTOBBILICHUS
YPOBHS 9KOJIOTMYECKON KYJIbTYphl, OCO3HAHUS INI00AIILHOTO XapaKTepa 3KOJIOrH-
YEeCKUX MpOoOJIeM U MyTel UX PelIeHUs MOCPEACTBOM METOAO0B XUMHH, IKOJIOTHYe-
CKOT'O MBIIUICHUS, YMEHUSI PYKOBOJICTBOBATHCSI UM B MO3HABATEIbHON, KOMMYHH-
KaTUBHOM U COLIMAIIbHOM MPAKTHKE.

METAIIPEAMETHBIE PE3YJIbTATDBI

B cocraBe mMeTanpeaMeTHBIX pe3yibTaTOB BBIACISIIOT 3HAYUMBIE AJIs1 (POPMU-
pOBaHUsI MUPOBO33PEHHUSI OOIIEHAYYHbIE TTOHITHS (3aKOH, TEOPHsl, TPUHIIMIL, TUIIO-
Te3a, (pakT, cucrema, Mpouecc, IKCIEPUMEHT U IPYTOE. ), KOTOPbIE UCIIOJIb3YIOTCS B
€CTECTBEHHO-HAYYHBIX y4E€OHBIX MpeIMEeTax M IMO3BOJISIOT Ha OCHOBE 3HAHUM W3
ATUX MPEAMETOB (POPMHUPOBATH MPEJICTABICHUE O ILIEIOCTHOM HAy4yHOW KapTHHE
MHUpa, U YHUBEpCaJlbHbIE yueOHble NEeHCTBUS (MO3HABATEIbHbIE, KOMMYHHUKATHB-



HBbIE, PEryJSITUBHBIC), KOTOpPhIE 00ecreunBaroT (OpMHUPOBAHUE TOTOBHOCTHU K ca-
MOCTOSITEIbHOMY TUTAHUPOBAHHIO M OCYIIECTBICHUIO YU€OHOM JESTEIbHOCTH.

ITo3HaBaTeJbHBbIC YHUBEPCAJIbHBIEC YUeOHbIE NeiCTBUA

ba3oBble 1oruyeckue 1efcTBUA:

YMEHUS UCIOJIB30BaTh MPUEMBI JJOTHYECKOTIO MBIIIJIEHUS [P OCBOCHUM 3Ha-
HUIl: pacKpbIBaTh CMbICII XMMHUYECKUX MOHATUHN (BBIAEIATh UX XapaKTEpHbIEC MPH-
3HAKHW, YCTAHABIMBATh B3aUMOCBS3b C JIPYTUMH MOHATUSAMU), HCIOJIB30BATH MTOHS-
TUS U151 OOBSCHEHUS OTEIBHBIX (DAaKTOB U SIBJICHUMN, BHIOMPATh OCHOBAHUSA U KPH-
TEpUU I KJIacCU(UKALMM XUMUYECKUX BEUIECTB U XMMUYECKUX peakluil, ycTa-
HaBJIMBaTh IPUYMHHO-CJIEICTBEHHBIE CBSI3U MEX1Yy 00BEKTaMU U3Y4YEHUs], CTPOUTH
JIOTUYECKHUE PaCCyKICHUS (MHAYKTUBHBIE, NE€IyKTHUBHBIC, [0 aHAJIOTUHU), JEIaTh
BBIBOIbI U 3aKJIFOUECHMUS;

yMEHUE MPUMEHATHh B NPOLIECCE MO3HAHUS MOHATHS (IpEIMETHbIE U METa-
OpeIMETHbIE), CUMBOJMYECKHE (3HAKOBBIE) MOJENH, HCIOJb3yEMbIE€ B XUMUH,
IpeoOpa3oBbIBaTh IIUPOKO MPUMEHSEMbIE B XUMHUH MOJICJIbHBIE MPEACTABICHUS —
XUMHUYECKUI 3HAK (CUMBOJI 3JIEMEHTA), XuMu4eckas (Gopmysa U ypaBHEHUE XUMHU-
YECKOM peakuuu — NpU PEHICHUH Y4eOHO-II03HABATENbHBIX 337a4, C YUETOM ITUX
MOJEJIbHBIX TPEACTABICHUI BBISBIATh M XAPAaKTEPU30BaTh CYIIECTBEHHBIE IpPH-
3HAKH U3y4aeMbIX 00ObEKTOB — XUMUYECKHUX BEIIECTB U XUMUYECKUX pEakLui, BbI-
ABJIATH OOIIME 3aKOHOMEPHOCTHU, IPUUYUHHO-CJIEICTBEHHBIE CBSI3U U IPOTUBOPEUHS
B M3YYaeMBbIX IMPOLIECCAX U SBJICHUSX.

ba3oBble uccienoBarebcKHue 1eHCTBUA:

YMEHUE UCI0Ib30BATh MOCTABIEHHBIE BONPOCHI B KAYECTBE MHCTPYMEHTA TO-
3HaHHUS, a TaKXKe B KaUeCTBE OCHOBBI JJIs1 (POPMUPOBAHMSI TUIIOTE3BI MO MPOBEPKE
IPaBUJIBHOCTH BBICKA3bIBAEMBIX CYXKJICHMIA;

npuoOpeTeHne OnbiTa MO IUIAHWPOBAHUIO, OPTraHU3aMN U IPOBEJICHUIO yye-
HUYECKUX 3KCIEPUMEHTOB, YMEHHE HaOMI0AaTh 3a XOJIOM IpOIecca, CaMOCTOs-
TEJIbHO MPOTHO3UPOBATH €r0 pe3yJbTaT, (HOpMyIUpOBaTh OOOOIIEHUS U BBIBOJBI
[0 pe3yJIbTaTaM IPOBEAEHHOIO OIBITA, UCCIEAOBaHUS, COCTABIATh OTYET O IMPO-
JeIaHHom pabdore.

Pabora ¢ unpopmanmeii:

yYMEHUE BBIOUPATh, AHAIU3UPOBATh U UHTEPIPETUPOBATH UH(GOPMAIIUIO pa3-
JUYHBIX BUJOB U (OPM TpeACTaBlEHUS, MOIY4aeMyI0 U3 Pa3HbIX HCTOYHHKOB
(Hay4HO-TIONYJISIpHAsA JINTEpaTypa XUMHUYECKOIO COJEP>KAHMSI, CIPABOYHBIE TOCO-
oust, pecypcsl HTEpHETa), KPUTHUECKH OLEHUBATh MPOTHUBOPEUUBYIO U HEAOCTO-
BEpPHYIO HHPOPMAILIHIO;

YMEHUE TPUMEHATh pa3iuyHble METOAbl M 3alpOChl NPHU MOUCKE U 0TOOpe
uH(pOpPMAIIMM U COOTBETCTBYIOIIMX JAHHBIX, HEOOXOJMMBIX JJis BBINOJHEHUS
y4eOHBIX U MO3HABATEIbHBIX 3a/1a4 OMPECIEHHOTO TUIIA, TPUOOPETEHUE OMbITA B



o0jacT HCHOJB30BaHUS HH(POPMAIIMOHHO-KOMMYHUKATHUBHBIX — TEXHOJOTHH,
OBJIAJICHUE KYJbTYpON aKTUBHOT'O MCITIOJIb30BAHUS PA3IUYHBIX TOMCKOBBIX CUCTEM,
CaMOCTOSITENIbHO BHIOMPATh ONTUMAJIbHYIO (JOpMY IpeCTaBiICHUsS HHPOPMALUU U
WUTIOCTPUPOBATh PEIIaeMbIE 3a1a4l HECIIOKHBIMH CXEMaMHM, JUarpaMMamHu, JIpy-
rumMu popmamu rpaduku U UX KOMOWHAIUSMU;

YMEHUE UCIOJIb30BaTh U aHAJIM3UPOBATh B Ipoliecce yUeOHOU U MccienoBa-
TEIbCKOW JEATETbHOCTH MH(OPMALIUIO O BIUSHUU MPOMBIIIIEHHOCTH, CEIbCKOTO
XO351MCTBA ¥ TPAHCIIOPTA HA COCTOSIHUE OKPYKAKOLIEH IPUPOIHON CPENIBI.

KoMMyHHKAaTHBHBIC YHHBEpCaIbHbIEC Y4eOHbIC 1eiiCTBHUS:

YMEHHMsI 3aJ]aBaTh BOIPOCH! (B XOA€ auajora u (Win) JUCKYCCHH) IO CyIe-
CTBY OO0CyXHAaeMOi TeMbl, (OpMYyJIUPOBATH CBOU MPEMJIOKEHUS OTHOCUTEIBHO
BBINIOJIHEHHUSI TIPEUIOKEHHOM 3a/1a4K;

YMEHUS MPEACTABIATh MOJIYYEHHBIE pe3yJbTaThl MO3HABATEIBHOU JEsITElb-
HOCTH B YCTHBIX M IIMCBMEHHBIX TEKCTax; AEJIAaTh IPE3CHTALUIO PE3YyIbTaTOB BbI-
HOJHEHUS] XUMUYECKOT0 3KCHEpHUMEHTa (J1abopaTOpPHOrO OIbITa, JIaOOopaTOPHOU
paboOTHI MO UCCIIECOBAHUIO CBOMCTB BEILIECTB, YYEOHOTO MPOCKTA);

YMEHUSI Y4eOHOIO COTPYJHUYECTBA CO CBEPCTHUKAMHM B COBMECTHOM IO3HA-
BAaTEJIbHOM M HCCIEAOBATENIbCKON NEATEIbHOCTH IMPU PELIEHUH BO3HUKAIOLIUX
po0JIeM Ha OCHOBE y4€Ta OOLIMX MHTEPECOB M COrJAaCOBaHUS MO3HMLMKA (00CYX-
JeHusl, OOMEH MHEHMSIMH, «MO3TOBBIE€ IITYPMbD», KOOPAHHALIUS COBMECTHBIX JEH-
CTBUH, ONpeesIeHue KPUTEPHUEB IO OLEHKE KayecTBa BBIIOJHEHHOW pabOTHI U
TIpyTHE).

PerynsiTuBHBIC YHMBeEpPCAJIbHbIC YUeOHbIE 1eliCTBUSA:

YMEHUE CaMOCTOSITEIbHO ONpENeNsATh LENU AeATEIbHOCTH, IJIAHUPOBATh,
OCYIIECTBIISATh, KOHTPOJIUPOBATh U HPU HEOOXOAMMOCTH KOPPEKTHPOBATH CBOIO
NeSTEeNbHOCTh, BBIOMpATh Hanboee 3PPeKTUBHBIE CITOCOOBI pelIeHUsl y4eOHbIX U
MO3HABATENIbHBIX 33]]a4, CAMOCTOSITENBHO COCTABIATh MM KOPPEKTUPOBATH MPE-
JIO’KEHHBIN aJTOPUTM JCUCTBUM NP BBINIOJIHEHUN 3aJaHUN C YYETOM IOJIYYEHUS
HOBBIX 3HaHUN 00 M3ydyaeMbIX OOBEKTaX — BEUIECTBAX U PEaKIMsIX, OLEHUBATh CO-
OTBETCTBUE IOJIyYEHHOT'O pe3yibTaTa 3asBJIICHHON LIEJIW, YMEHHE HCIIOJIb30BATh U
aHAJIM3UPOBATh KOHTEKCTHI, IPEJIaraéMble B YCIOBUU 3aJIaHUN.

INPEAMETHBIE PE3YJIBTATBI

B coctaBe npeMETHBIX pe3yJIbTaTOB 10 OCBOEHUIO 0053aTEIbHOTO COJEpKa-
HUS, YCTaHOBJICHHOTO JTaHHOW (QenepanbHOi paboueit mporpaMMoOl, BBIIEISIOT:
OCBOEHHBIE O0YYAIOUTMMUCS HAayYHbIC 3HAHUS,, yMEHUS M CIIOCOOBI JeHCTBH, crie-
nupuyeckre g NpeaMeTHON o0nacTu «XuMus», BUbI ACSITEIBHOCTU IO TMOTY-
YEHUIO0 HOBOT'O 3HAHMSI, €r0 MHTEpIpETAIN, TPeoOpa30BaHUI0 U MPUMEHEHHUIO B
pa3IMYHbIX yUYEOHBIX U HOBBIX CUTYaI[UsX.



K xonIy oOydenus B 8 kiacce mpeMeTHbIC pe3yIbTaThl HA 0a30BOM YPOBHE
JOJHKHBI OTPaXKaTh CHOPMUPOBAHHOCTD Y O0YUAIOIINXCSA YMEHU:

® pPacKphIBaTh CMBIC]I OCHOBHBIX XMMHYECKUX IMOHSATUH: aTOM, MOJIEKYJa,
XUMHUYECKUN 3JIEMEHT, MPOCTOE BEIIECTBO, CI0XHOE BEUIECTBO, CMECH
(omHOpOAHAS ¥ HEOJHOPOJHAS), BAJICHTHOCTh, OTHOCUTEIbHAS aTOMHAsI U
MOJIEKYJISIpHAsE Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIpHAs Macca,
MaccoBast J0JsI XMMHUYECKOTO 3JIEMEHTa B COCTUHEHUH, MOJISIPHBIN 00BEM,
OKCHJI, KHMCJIOTa, OCHOBAaHHE, COJIb, IEKTPOOTPULIATEIIBHOCTh, CTEIEHb
OKHUCJICHUS, XUMUYECKasl peakius, KIacCU(PUKAIMS Peaklnid: peakiuu co-
CAMHEHUS], PEAKIIMK PA3JIOKEHUSI, PEaKIIMK 3aMEIICHUs, peakliui 0OMeHa,
9K30- U HHAOTEPMHUYECKHE PEaKIUH, TEIIOBOM A(PQPexT peakuuu, sapo
aToMa, AJEKTPOHHBIN CJION aToMa, aTOMHAasi OpOUTalb, paauyc aTroMa, Xu-
MUYECKasl CBS3b, MOJISIPHAS U HEMOJISIPHAsT KOBAJEHTHAsl CBS3b, MOHHAs
CBSI3b, MOH, KATUOH, aHUOH, PacTBOpP, MaccoBasi J0Js BelecTBa (IpOLEeHT-
Hasl KOHIIEHTpAIHsl) B pacTBOPE;

® JJUIIOCTPUPOBATH B3aUMOCBSA3b OCHOBHBIX XMMHYECKUX MOHATUA U TMPHU-
MEHATbH 3TU MOHSTHS PYU ONUCAHUU BEUIECTB U UX MIPEBPAILICHHUIA;

® JCIOJb30BaTh XMUMHMUYECKYI0 CHMBOJMKY JJIsi cOCTaBiieHUs (opmyn Be-
IIECTB U YPAaBHEHUN XUMUYECKUX PEAKLUN;

® ONpEeNEeNsATh BAJEHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COEIWHEHUSX,
CTENEHb OKHUCJIEHHS 3JIEMEHTOB B OMHAPHBIX COCIMHEHHUSX, TPHUHAIIIEK-
HOCTh BEILECTB K ONPEeEIEHHOMY KJIacCy COeAMHEHUI 1o hopmynam, BU
XUMHUYECKOM CBsI3U (KOBAJICHTHAsI U MOHHAs) B HEOPTaHUYECKUX COETUHE-
HUSIX;

e packpeiBaTh cmbica [lepuoanueckoro 3akona JI. . MenneneeBa: neMoH-
CTPUPOBATh NMOHHUMAaHUE MEPUOANYECKON 3aBUCHMOCTU CBOMCTB XHMHYE-
CKHMX 3JIEMEHTOB OT WX MOJIOKeHUs B llepuoanueckon cucreme, 3aKOHOB
COXpaHEHUs Macchl  BEIIECTB, IIOCTOSIHCTBA  COCTaBa, AaTOMHO--
MOJIEKYJIIPHOTO YY€HUs, 3aK0OHa ABOraapo;

® OIHUCHIBaTh W XapakTepu3oBaTh TabauuHyro ¢opmy llepumoanueckoit cu-
CTEMbI XMMUYECKUX AJIEMEHTOB: pa3inyaTh MOHATUS «TJIaBHAs MOJArpyIna
(A-rpynma)» u «mnobouynas noarpynna (b-rpynma)», mansie u Oosbliue
NEPHOJIbI, COOTHOCUTH 0003HAUYEHHUsI, KOTOpble MMeroTcs B Tabnuue «lle-
pUoIMYeCcKas cucteMa xumudeckux siemMeHToB [[. M. MenneneeBa» ¢
YUCJIOBBIMU XapaKTEPUCTUKAMH CTPOEHUS aTOMOB XMMHUYECKUX DJIEMEH-
TOB (COCTaB U 3apsij sApa, 00IlIee YUCIO IEKTPOHOB U pacIpeielieHue X
10 3JIEKTPOHHBIM CJIOSIM);



® KJIacCHU(pUIMPOBATh XMMHUYECKHE SJIEMEHTHI, HEOPTaHUYECKUE BEIIECTBA,
XUMHUYECKUE peakuuu (MO YKUCIy U COCTaBY Y4YaCTBYIOIIMX B PEAKIMH Be-
IIECTB, 10 TEIJIOBOMY 3P DEKTY);

® XapaKTepu3oBaTh (OMUCHIBATH) OOIIME XUMHUYECKHE CBOMCTBA BEIIECTB
pa3IUYHBIX KJIACCOB, MOJATBEPXkAAsi ONUCAHUE MPUMEPAMU MOJIEKYISPHBIX
YPaBHEHUM COOTBETCTBYIOIINX XUMHUYECKUX PEAKLINN;

® IIPOrHO3MPOBATH CBOKCTBA BEUIECTB B 3aBUCHUMOCTH OT UX KAYECTBEHHOTO
COCTaBa, BO3MOXHOCTH MPOTEKAHUS XMMHYECKUX IPEBpAICHUN B pa3-
JUYHBIX YCIOBUSX;

® BBIYUCIATH OTHOCHUTEIBHYIO MOJIEKYJSIPHYIO U MOJIAPHYIO MAacChl Be-
IIECTB, MAaCCOBYIO JIOJIF0O XMMHUYECKOTO 3JIeMEHTa Mo (opMylie CoeIuHe-
HUS, MacCOBYIO JOJIIO BEILECTBA B PACTBOpE, MPOBOAMUTH PACUETHI I10
YPaBHEHUIO XMMUYECKOU pEaKINH;

® [IPUMEHATH OCHOBHBIEC ONEPALMH MBICIUTEIIBHON JACITEIBHOCTH — AHAIIN3
U CHHTE3, CpaBHEHHE, 00OOIIeHHE, CHUCTEeMaTH3alUio, KiIacCHU(UKAIHIO,
BBISIBJICHUE MPUYMHHO--CJIEICTBEHHBIX CBA3EH — JJII MU3YyYEHHs] CBOWCTB
BEILLECTB U XMMHUYECKUX PEAKIUH, €CTECTBEHHO-HAYUYHbIE METO/BI IMO3HA-
HUS — HaONIOJEHUE, U3MEpPEHUEe, MOACIUPOBAHUE, IKCIIEPUMEHT (pealib-
HBIN 1 MBICJICHHBIN );

e CIJIe0BaTh MpaBUiaM IOJIb30BAaHUS XUMHUYECKON MOcynoil u ynabopaTop-
HBIM 000pYyJI0OBaHHEM, a TaK)Ke MpaBUiIaM OOpaIleHUs C BEIleCTBAMU B CO-
OTBETCTBUU C MHCTPYKLUUSIMH IO BBIIOJHEHUIO JaOOPATOPHBIX XHUMHYE-
CKHMX OIBITOB MO TMOJIYYEHUIO U COOUPAHUIO Ta3000pa3HBIX BEIIECTB (BO-
JI0poJia U KUCJIOPOJa), MPUTOTOBJIEHUIO PAaCTBOPOB C ONpeAEIEHHON Mac-
COBOM JIOJIEW pacTBOPEHHOTO BEIIECTBA, IUIAHUPOBATH U IMPOBOJIUTH XU-
MUYECKHE IKCIIEPUMEHTHI 110 PACIIO3HABAHHMIO PACTBOPOB LIENOYEN U KHC-
JIOT ¢ TIOMOLIBIO MHJIUKATOPOB (JAaKMYyC, (peHOoJI(PTaIenH, METHIOPaHX U
Apyrue).

K koniy oOyudeHus B 9 kjacce npeIMeTHbIE pe3ybTaThl HA 0a30BOM ypOBHE

JOJKHBI OTpaykaTh CPOPMUPOBAHHOCTD Y O0YUAIOIINXCS YMEHUM:

® pacKphIBaTh CMBICII OCHOBHBIX XMUMHYECKUX MOHATUA: XUMHUYECKHM 3Jie-
MEHT, aTOM, MOJIEKYJIa, MOH, KATHOH, aHUOH, TPOCTOE BEILIECTBO, CI0KHOE
BEILECTBO, BAJEHTHOCTb, AJEKTPOOTPUIATEIBHOCTh, CTENEHb OKUCICHUS,
XUMHUYECKash peaklns, XUMHUYecKas CBs3b, TEIUIOBOM 3 (EeKT peakuuu,
MOJIb, MOJISIPHBII 00BEM, pacTBOp, DJIEKTPOJIUTHI, HEIJIEKTPOIUTHI, IJIEK-
TPOJUTHYECKAsE JAUCCOLMALMS, PEaKIMM MOHHOTO OOMEHa, KaTaiau3aTop,
XUMHUYECKOE paBHOBECUE, OOpaTUMBbIE U HEOOpATUMbIE PEAKIIMH, OKUCIIN-
TEJIbHO-BOCCTAHOBUTENbHBIE PEAKIUU, OKUCIUTENb, BOCCTAHOBHUTEIb,
OKHCJIEHHE M BOCCTAHOBJIEHUE, AJJIOTPOIHUs, aM(pOTEpHOCTb, XUMHYECKas



CBsI3b (KOBAJIECHTHAs, MOHHAs, METAIUIMYECKAsi), KpUCTAININUECKas PeIET-
Ka, KOPpO3Usi METAJUIOB, CIUIABBbI, CKOPOCTh XMMHUUYECKON peakiuu, Impe-
nenpHo gomyctumasi konnenTpanus [1JIK Bemectsa;

WJUTKOCTPUPOBATh B3aMMOCBS3b OCHOBHBIX XUMUYECKUX MOHSITUU U TpU-
MEHSITh 3TH TOHATHUS MIPU OMUCAHUU BEIIECTB U UX MPEBPAICHUN;
UCIIOJIb30BaTh XUMHUYECKYI0O CHUMBOJIMKY JJI COCTaBiieHUs (OpMyJ Be-
LIECTB U YPAaBHECHUN XUMUYECKUX PEAKLUN;

ONPENIEeNATh BaJICHTHOCTh U CTENEHb OKUCICHUS XUMUYECKUX JIEMEHTOB B
COEJIMHEHUSX Pa3JIMYHOr0 COCTaBa, MPUHAJJIEKHOCTh BEIIECTB K ONpe/e-
AEHHOMY KJIaCCy COCIMHEHHM 10 (opMyJiaM, BUJI XUMHUYECKOUW CBS3HU (KO-
BaJICHTHAsl, MUOHHAs, METAJUIMYECKas)) B HEOPraHUYECKUX COCIMHECHMSIX,
3aps]l MOHA 10 XUMUYECKON (popmyie, XxapakTep Cpelibl B BOJHBIX pacTBO-
pax HEOPraHWYECKUX COCAMHEHUM, TUI KPUCTATUIMYECKON PEIIETKU KOH-
KpPETHOT'O BELIECTBA;

packpeiBath cmbica [lepuoanueckoro 3akona [[. 1. Menneneesa u nemoH-
CTPUPOBATh €r0 MOHUMAHUE: OMKCHIBATh U XapaKTEPU30BaTh TAOIUYHYIO
dbopmy I[lepuonnueckoid CHCTEMbl XUMHUYECKHUX HJIEMEHTOB: pa3jiMyaTrh
NOHATHUS «TJIaBHAs noarpymnmna (A-rpymnmna)» u «mnodounas noarpynmna (b-
TpyIIia)y», Majible U OOJIbIINE MEPUObl, COOTHOCUTh 0003HAUYEHHsI, KOTO-
pble UMEIOTCSL B MEPUOJUYECKON TaOJHMIIEe, ¢ YUCIOBBIMU XapaKTEPUCTHU-
KaMU CTPOEHHUS aTOMOB XMMHUYECKHX 3JIEMEHTOB (COCTaB W 3apsij sapa,
o0I1Iee YMCII0 AJIEKTPOHOB M paclpeiesieHne UX MO AJIEKTPOHHBIM CIIOSIM),
OOBSICHATH OOIIME 3aKOHOMEPHOCTH B U3MEHEHUU CBOMCTB JIEMEHTOB U
WX COCMHEHUN B TIpejieiaXx MajbiX MePUO0B U IJIaBHBIX MOATPYMI C yué-
TOM CTPOEHUS UX aTOMOB;

KJIacCU(PHUIIMPOBATh XUMHUUYECKHE DJIEMEHTHI, HEOPTaHUYECKHUE BEIIECTBA,
XUMHUYECKUE peaklnu (110 YUCIY U COCTaBY YYAaCTBYIOIIUX B PEAKIIUU Be-
IIECTB, 10 TEIIOBOMY d(PdheKTy, 10 U3MEHEHHUIO CTEIICHEH OKHCICHUS XH-
MUYECKHUX DJIEMEHTOB);

XapakTepu3oBaTh (OMUCHIBaTh) OOIIME U CHEHU(PUUYECKUE XUMUYECKUE
CBOMCTBA MPOCTHIX U CIOKHBIX BEIIECTB, MOATBEPXKAasi OMUCAHUE TTPUMeE-
paMu MOJIEKYJISIPHBIX M MOHHBIX YPaBHEHUN COOTBETCTBYIOIIMX XUMHUYE-
CKHUX PEAKIIUU;

COCTABJISITh YPaBHEHUS AJIEKTPOIUTUUECKON TUCCOIMAIUU KUCIIOT, IIeJI0-
4yel U coJsiel, TIOJIHBIE U COKpalIEHHBbIE YpaBHEHHUS peaKIUid MOHHOTO 00-
MEHa, YPaBHEHUSI PEaKIUi, MOITBEPKIAIOIINX CYIIIECCTBOBAHUE I'eHETHYE-
CKOU CBSI3M MEXAY BEIIECTBAMH PA3JIMYHbBIX KJIACCOB;

PacCKpbIBaTh CYIIHOCTh OKHCIHTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIUIl IO-
CPEIICTBOM COCTaBJIEHUS 3JIEKTPOHHOTO OajiaHCca ATUX PEaKIIMiA;



MIPOTHO3UPOBATH CBOMCTBA BEIMIECTB B 3aBUCUMOCTH OT UX CTPOEHUS, BO3-
MO>KHOCTH TPOTEKAHUSI XUMUYECKUX MTPEBPAIICHUA B PAa3IMUHBIX YCIOBH-
AX;

BBIYHCIIATh OTHOCHTCIBHYIO MOJICKYJSIPHYIO M MOJISIDHYIO MAacChl Be-
IIICCTB, MAacCOBYIO JIOJIO XHMHYECKOTO DJIEMEHTa 1Mo (OpMyJie COCIHUHE-
HUS, MAacCOBYIO JIOJIFO BEIIECTBAa B PACTBOpPE, MPOBOAUTH PACUETHI IO
YPaBHEHUIO XUMHUYECKOW pEaKIIvH;

COOJII0/IaTh TIPaBHIIA TOJIB30BAHUS XMMHYECKOW IOCYJIOH M J1labopaTop-
HBIM 00OpYJOBaHHEM, a TAK)KE MpaBHIa OOpAICHUS C BEIISCTBAMH B CO-
OTBETCTBUU C WHCTPYKIMSIMH IO BBITOJIHCHHIO Ja0OPaTOPHBIX XUMHYC-
CKHUX OTIBITOB IO TOJIYYCHHUIO U COOMPAHHIO Ta3000pa3HBIX BEIIECTB (aM-
MHUaKa U yTIEKHCIIOro ra3a);

MPOBOJIUTH PEAKITUH, TIOJATBEPIKTAONINEC KAYCCTBEHHBIM COCTaB Pa3jIvd-
HBIX BEIIECTB: PACIO3HABATH OIMBITHBIM IYyTEM XJIOPHUI-, OpOMUA-, HOIU-,
kapOoHat-, (Qocdar-, cuiamkar-, cyiabdar-, THAPOKCHUA-UOHBI, KATHOHBI
aMMOHHUSI ¥ HOHBI U3YYEHHBIX METaJIJIOB, IPUCYTCTBYIOIINE B BOJHBIX pac-
TBOpaX HEOPTaHWIECKHUX BEIIECTB;

MIPUMEHSATH OCHOBHBIC OTEPAIUH MBICIIUTEIILHON NESITCIPHOCTH — aHau3
U CHHTE3, CpaBHEHUE, O0O0OIICHUE, CUCTEeMAaTH3allMI0, BBLISBICHHUE MPU-
YUHHO-CJICJICTBEHHBIX CBSI3€H — JUIS U3YUYEHUs] CBOMCTB BEIIECTB U XUMH-
YECKMX PEAKIIUMA, €CTECTBEHHO-HAYYHBIE METOJIbI MO3HAHUS — HaOro/e-
HUE, U3MEPEHHUE, MOJICTMPOBAHUE, AKCICPUMEHT (peaibHbI U MBICIICH-
HBIi1).



TEMATHYECKOE IIJNTAHUPOBAHHUE

8 KJIACC
Ne HaumenoBanue pasjaesio u tem | Koandecrso yacos
n/m nporpaMmalI Bcero KouTpoabubie IlpakTHYecKue JACKTPOHHEIC (1 (PPOBLIC)
paGoTs: paGoThI o0pa3oBaTejibHbIE pecypchl
Pa3nen 1. [lepBoHayaibHbIe XUMHUYECKHE MOHATHS
11| o e |5 2 BuGmorexa LIOK
OEHOCTI delOBeKa https://m.edsoo.ru/7f41837c
1.2 BemecTBa 1 XuMHUYECKHE PEAKITMHI 15 1 Bubmmorexa LIOK
https://m.edsoo.ru/7f41837c
Wroro mo pazneny 20
Pa3nen 2. Baxkneiimue nmpeacTaBuTe I HEOPraHUYECKUX BEIIECTB
21 Boznyx. Kucnopog. I[lonsitue 06 6 1 bub6muorexa LIOK
oKCHIax https://m.edsoo.ru/7f41837c
29 Bonopoa.llonsitue o kucnorax u 8 1 bu6nuorexa [IOK
COIsX https://m.edsoo.ru/7f41837c
23 Bona. PactBopsl. [Tonsitie 06 oc- 5 1 1 bubnuoreka [IOK
HOBAHHSAX https://m.edsoo.ru/7f41837c
24 OCHOBHBIE KJIaCCBhI 1 1 1 bubnuorexa [JOK
HEOPraHUYECKHMX COETHHEHMI https://m.edsoo.ru/7f41837¢
Hroro o pasneny 30

Pasznen 3. Ilepuoanuecknii 3axoH u [lepuoguyeckas cucrema xumuueckux 3jaemMeHToB /. U. MenaeneeBa. CTpoeHue aToMOB. XUMH-
yeckas cBfA3b. OKMCINTEIbHO-BOCCTAHOBHUTEIbHbIE PeAKIIUHN

3.1

Ilepnonnueckuii 3akoH u llepno-

7

bu6mmorexa [IOK



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

JIMYECKAsT CUCTEMA XUMHUUYECKUX
snemenToB JI. 1. Mennene-eBa.
Ctpoenue aToma

https://m.edsoo.ru/7f41837¢c

3. Xumuueckas cBsizb. OKHCIUTEb- 3 bu6mmoreka [IOK
HO-BOCCTAHOBHTENBHBIE PEAKITNH https://m.edsoo.ru/7f41837c
Hroro no pazueny 15 Butmorexa LIOK
https://m.edsoo.ru/7f41837c
PesepBHOE Bpems 3 Bubmorexa [IOK
https://m.edsoo.ru/7f41837c
OBUIEE KOJIMYECTBO YACOB I10 68

[TPOT'PAMME



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

9 KJIACC

KoanuecTBo 4acoB

Ne HaumeHoBaHue pa3iesioB U TeM
KonTposabHbie JuiekTpoHHbIE (HU(pPOBDbIE)
n/n MpPOrpaMmMbl Bcero IIpakTHyeckue
padoThbI oOpa3oBaTeJibHbIE PecypChl
padoThI
Pa3nen 1. BemiecTBO M XUMHYeCKHE peaKIIUU
11 [ToBTOpEHUE U yriTyOieHue 3HaHUH OCHOBHBIX 5 1 bu6motexa LIOK
' paszenoB Kypca 8 Kiacca https://m.edsoo.ru/7f41a636
19 OcHOBHBIE 3aKOHOMEPHOCTH XUMUYECKUX 4 bu6nuoreka [IOK
' peaxiuit https://m.edsoo.ru/7f41a636
13 DNEKTPOTUTHYECKAS AUCCOIMAIUS. XUMHUE- g 1 1 bubnmoreka [JOK
' CKHE peaKklluM B PacTBOpax https://m.edsoo.ru/7f41a636
Uroro no pazneny 17
Pa3nen 2. HemeTa/ibl M MX COeTHHEHHS
91 OO01mmas XxapakTepUCTHKA XHMHYECKUX JIEMEH- 4 1 bu6nuorexa [JOK
' toB VIIA-rpynmsl. I'anorens: https://m.edsoo.ru/7f41a636
99 OO6m1ast xapakTepUCTUKA XUMUYECKUX DIIEMEH- 5 bu6nuorexa [JOK
' 10B VIA-rpynmbl. Cepa u €€ coeIuHeHus https://m.edsoo.ru/7f41a636
OO1as xapakTepucTUKa XUMUYECKUX II€MEH- Bubnmorexa [IOK
2.3 ToB VA-rpymibl. A30T, pocdop u ux coeau- 7 1
https://m.edsoo0.ru/7f41a636
HEHUSs
OO01mmas XxapakTepUCTHKA XHMHYECKUX IIEMCH- Bubnmorexa [TOK
2.4 ToB [VA-rpynnsl. Yriaepoa v KpeMHHI U UX 8 1 2 )
https://m.edsoo.ru/7f41a636
COCITUHEHUS
Hroro no paszneny 25



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

Paszgen 3. Mera/liIbl M X COeIMHEHUSA

. bubnuoreka [IOK
3.1 OO01ue cBoiicTBa METALIIOB 4 hitps://m.edso0.ru/7f41a636
3.0 B . 16 bu6mmoreka [IOK
. aXHEHNIINe METAJUIBL M KX COEIUHEHUS
https://m.edsoo.ru/7f41a636
Hroro no pazueny 20
Paszpnen 4. XuMus v okpy:kaomas cpeaa
41 B 3 bubnuorexa [JOK
. €IIeCTBa U MaTePUAITBI B )KU3HH YEIIOBEKA httos:
ps://m.edsoo.ru/7f41a636
Wroro o pazneny 3
P 3 bubnuorexa [JOK
CACPRHOC BPEM https://m.edsoo.ru/7f41a636
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68



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

YYEBHO-METOJINUYECKOE OBECIIEYEHHE OBPA30OBATEJIBHO-
'O ITPOLNECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAUJIBI U151 YHEHUKA

» Xumusi, 8 kimace/ I'abpuensa O.C., Octpoymos W.I'., Cnagkos C.A., Akmuo-
HepHoe obmecTBo «M3aaTenscTBO «IIpocBemienne»
» Xumus, 9 kinacc/ I'abpuensn O.C., Octpoymon U.I'., CnankoB C.A., AKIIHO-

HCPHOC 06HICCTBO «HSI[&TGJILCTBO «HpOCBeHIeHI/Ie»

METOINYECKHUE MATEPHUAJIBI JIUISA YYUTEJIA
https://edsoo.ru/metodicheskie-materialy/

https://instrao.ru/

MU PPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
NHTEPHET

https://fipi.ru/

https://fioco.ru/ru/osoko

https://myschool.edu.ru/

https://resh.edu.ru/
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