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HOACHUTEJIbBHASA 3AIINCKA

[Iporpamma 1mo XMMUM Ha YpOBHE OCHOBHOTO OOIIEro 0Opa3oBaHMS COCTABJICHA HAa OCHOBE
TpeOOBaHMI K pe3ylibTaTaM OCBOCHHUSI OCHOBHOI 00pa3oBaTeIbHOM MPOrpaMMbl OCHOBHOTO OOIIETO
oOpaszoBanus, mpenacraBieHHbIx B @T'OC OOO, a takke Ha ocHOBe (enepanbHO paboueit
MIPOrpaMMbI BOCIIUTAHHUSA U C YYETOM KOHIICTIIIMH IMPEToAaBaHusl YIeOHOro mpenmMeTa «XuMHsS» B
o0pasoBaTeNbHBIX opranu3anusax Poccutickoii deaepanuu.

[IporpaMmma 1o XuMHuM [a€T TMpEACTaBICHUE O IeNIX, OOIIel CcTpareruu OO0y4deHus,
BOCIIMUTAHUS ¥ PAa3BUTHA OOYYAIOUIMXCS CpPEACTBAMH Y4e€OHOTO TMpenMeTa, YCTaHaBJIMBAET
00s13aTeNIbHOE TIPEIMETHOE COJCpIKaHUe, IMpelycMaTpUBaeT paclpeieiieHne ero 1o KiaccaM u
CTPYKTYpHUPOBAHHUE IO pa3jieiaM M TeMaM MPOTrpaMMBbl 10 XHMHHU, ONIPEEISeT KOJINISCTBEHHBIE U
Ka4eCTBEHHBIC XapaKTEPUCTHKH COJEPKAHUs, PEKOMEHIYEMYIO TOCIEIOBATEIbHOCTh H3YYCHUS
XAMUU € Y4ETOM MEXIPEJAMETHBIX W BHYTPHIIPEIMETHBIX CBS3€H, JIOTMKH Y4eOHOTO Ipoliecca,
BO3PACTHBIX 0COOEHHOCTEW 00yJaroIuXcs, OMpeneNsieT BO3MOKHOCTH TIPeMeTa ISl pealn3aiii
TpeOOBaHMI K pe3yJbTaTaM OCBOCHHUS OCHOBHOW 00Opa30BaTENBHONW MpOTpaMMbl Ha YpPOBHE
OCHOBHOTO 00111eT0 00pa3oBaHus, a TaKXkKe TpeOoBaHUH K pe3yabTaTaM oOy4eHHs] XUMUU Ha YPOBHE
merneid  M3y4deHWsT TpeIMeTa W OCHOBHBIX BHJIOB YUeOHO-TIO3HABATEIBHON JESTEITHHOCTH
00y4JaroIerocs 1mo OCBOCHHUIO y4eOHOTO COIep KaHMS.

3HaHUE XUMHH CIIyKUT OCHOBOW A1 (POPMHMPOBAHMSI MUPOBO33PEHHUs 00Y4YaIOLIErocs, €ro
IPEJCTAaBICHUNA O MaTepUAIbHOM E€IUHCTBE MHUPA, BAXXHYIO POJIb UIPAIOT (POPMUPYEMbIE XUMHUEH
IIPEJCTABICHNUS O B3aUMOIIPEBPAILEHUSAX SHEPIrUM U 00 3BOJIIOLMHU BELIECTB B MPHUPOJE, O MyTIX
pemieHust 00aJdbHBIX  MPOOJEM  YCTOMYMBOTO  pPa3BUTUS  4YEJIOBEYECTBA —  CBHIPHEBOM,
SHEPreTUYECcKO, MUILEBOM U 3KOJIOrHYeCKOi 0€30IacHOCTH, IPOOIIEM 3paBOOXPAHEHUS.

N3ydenune xumuu:

CIOCOOCTBYET peaju3allMd BO3MOXKHOCTEH U1 caMOpa3BUTHS U (OPMHUPOBAHUS KYJIBTYPBI
JMYHOCTH, €€ 001el U PyHKIMOHATBHONW I'PaMOTHOCTH;

BHOCHUT BKJIaJ B ()OPMHMPOBAHUE MBIIUICHUS U TBOPYECKHX CHOCOOHOCTEH 0O0yuaromuxcs,
HaBBIKOB ~ UX  CaMOCTOSATEJIIbHOW  y4eOHOW  JEATeNbHOCTH,  SKCIEPUMEHTAIbHBIX U
HCCIIEIOBATENIbCKUX ~ YMEHUI, HEoOXOJMMBIX Kak B TIIOBCEJIHEBHOW JKM3HH, TaKk U B
po(heccHOHATBHON e TEIbHOCTH;

3HAaKOMUT CO CIELU(PHUKON HayYHOI'O MBIIJICHHUS, 3aKJIa/IbIBA€T OCHOBBI LIEJIOCTHOTO B3IJIAa
Ha €IMHCTBO IPHUPOJBl M 4YeJNOBEKa, SBISIETCS OTBETCTBEHHBIM JTanmoM B (HOPMUPOBAHUU
€CTECTBEHHO--HayYHOH IT'PaMOTHOCTH O0yJarOLUXCS;

cocoOCTByeT (OPMUPOBAHUIO IIEHHOCTHOTO OTHOLIEHHS K €CTECTBEHHO--HAayYHBIM
3HaHUSM, K TNpUpOJAE, K UEIOBEKY, BHOCHT CBOW BKJIQJ B JKOJOrHMYECKoe 0Opa3oBaHuE
oOyuaronuxcs.

JlaHHbBIE HampaBieHHUs B OOYYECHMM XHUMHMM OOECHEeuMBAIOTCS CHEeUUu(pUKON CcoaepKaHus
y4eOHOTO MpeaMeTa, KOTOPBIN SBISETCS Melarorndeckd aJlanTUPOBAHHBIM OTpaKeHHeM 0a30BOM
HayK{ XUMUH Ha ONpe/IeIEHHOM dTare e€ pa3BUTHS.

Kypc xumuM Ha ypoBHE OCHOBHOTO 00Iero oOpa3oBaHHS OPUEHTHPOBAH Ha OCBOEHHUE
00y4aromMMHUCs CUCTEMBI NMEPBOHAYAIBHBIX MOHATHH XWMHUHM, OCHOB HEOPraHWYECKOH XUMHUU U
HEKOTOPBIX OTAEIbHBIX 3HAYMMbIX OHATHH OPraHu4ecKON XUMHH.



CtpykTypa conep:KaHUs MPOrpaMMbl MO0 XUMHUH CPOPMHPOBAHA HA OCHOBE CHUCTEMHOTO
noaxona kK e€ usydeHuro. ConepikaHue€ CKIAIbIBAETCS W3 CUCTEMBI INMOHATUH O XMMHYECKOM
AJIEMEHTE U BEILECTBE U CUCTEMbI IOHATUN O XUMUYECKOH peakuuu. O0e 3T CUCTEMBI CTPYKTYPHO
OpPraHM30BaHbl 110 MPUHLHUIY IIOCIEAOBATENBHOIO PA3BUTHSA 3HAHWW HAa OCHOBE TEOPETHUYECKHX
IIPEACTABICHUI PA3HOIO YPOBHS:

— aTOMHO--MOJIEKYJISIPHOTO y4€HHUsI KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— [lepuoanueckoro 3akoHa /[l. 1. MeHneneeBa kKak OCHOBHOI'O 3aKOHA XUMUH;

— Y4YEHHsI O CTPOCHHUH aToMa U XMMHUYECKOH CBSI3U;

— IPEJCTABIECHUN 00 AJIEKTPOJUTUUECKON AUCCOLMAIIMY BEILIECTB B PACTBOPAX.

Teopernueckre 3HAHMSA paCcCMaTPUBAIOTCS HAa OCHOBE OMIIMPUYECKH IIOJIYYEHHBIX U
OCMBICJIEHHBIX (DaKTOB, pa3BUBAIOTCS MOCIEIOBATEIBLHO OT OJTHOTO YPOBHSI K APYrOMY, BBIIIOTHSIS
(GyHKIMM OOBSICHEHHS U MPOTHO3UPOBAHUS CBOWCTB, CTPOCHMS M BO3MOXHOCTEH MPAKTUYECKOTO
MIPUMEHEHUSI U TIOJTyYEHHUS] U3y4aeMBbIX BEIIECTB.

OcBoeHne mporpaMMbl MO XHMHH CIOCOOCTBYET (OPMHUPOBAHUIO NPEICTABICHUS O
XUMHUYECKOM COCTABIIIOIIEN HAYYHOW KAPTUHBI MHUpPAa B JIOTHKE €€ CHCTEMHOM IpUpPOJIbI,
LIEHHOCTHOTO OTHOIIEHMS] K HAyYHOMY 3HAHHUIO M METOJaM INOo3HaHMs B Hayke. V3ydeHue xumuun
MIPOUCXOJUT C IPUBJICYCHUEM 3HAHUMN M3 paHee M3YUYEHHBIX y4eOHBIX MpeaMeToB: «OKpyKaromuii
Mup», «brosorus. 57 kinacce» u «Pu3nKa. 7 KIacey.

[Ipy m3ydyeHun XUMUU MPOUCXOIUT (HOPMUPOBAHME 3HAHHM OCHOB XMMHYECKOW HAyKH Kak
00J1aCTH COBPEMEHHOT'0 €CTECTBO3HAHMSI, PAKTHUECKOM JESITEeIbHOCTH Y€I0BEKa M KaK OJIHOTO U3
KOMIIOHEHTOB MHPOBOH KyJbTYphl. 3afaya y4eOHOro IpeaMeTra COCTOMT B (DOPMHUPOBAHHUU
CHCTE€MBbl XMMUYECKHUX 3HAHUH — BaXHEHIIMX (DakToOB, MOHATUH, 3aKOHOB M TEOPETUUYECKHUX
MIOJIOKEHUH, JIOCTYNHBIX OO0OOIIEHUI MHUPOBO33PEHYECKOTO XapakTepa, s3blKa HayKd, B
NPUOOLICHUN K HAayYHBIM METOJAaM IMO3HAHUS NPU M3YYEHHUM BEILECTB M XUMHUYECKUX PEaKLUi, B
GbopMUpOBaHMM M pPa3BUTHM II03HABATEJIbHBIX YMEHUH M HUX IPUMEHEHMH B Y4eOHO-
MIO3HABATENbHON M Y4e€OHO-UCCIIEN0BATENbCKONW JESITENbHOCTH, OCBOEHUM IMpaBWJl OE€3011acHOI0
oOpaleHHs ¢ BelECTBAMHU B [IOBCEAHEBHOM KU3HH.

IIpy wm3yyeHMM XMMHUU Ha YpPOBHE OCHOBHOIO 0OLIEro oOpa30BaHUS BaXHOE 3HAYCHUE
IpUOOpeN Takue Lelu, Kak:

— (GOpMHUpPOBaHHE HHTEIUIEKTYyaJlbHO Pa3BUTON JIMYHOCTH, FOTOBOH K €caMOOOpa30BaHUIO,
COTPYIHUYECTBY, CAMOCTOSATEIIbHOMY IPUHATHUIO pelIeHui, CHOCOOHON allanTUPOBATHCS K OBICTPO
MEHSIOIUMCS YCIOBUAM JKU3HY,

— HAamnpaBJeHHOCTh OOy4YeHHMS Ha CHUCTeMaTHdeckoe npuoOIieHne oOyJaromuxes K
CaMOCTOSITEJIbHON MO3HABATEIBHON JESITeIbHOCTH, HAYYHBIM METOJaM MO3HaHUs, (GOPMHUPYIOLINM
MOTHBALIMIO U Pa3BUTHE CIOCOOHOCTEN K XUMHUU;

— ofecrieyeHue YCIOBHH, CHOCOOCTBYIOIIMX NPUOOPETEHHIO OOYYaIOUIMMUCSA OIbITa
pa3sHOOOpa3HOW JEesATEeTbHOCTH, IMO3HAHMS M CAMOIO3HAHUS, KIIOUEBBIX HABBIKOB (KIHOYEBBIX
KOMIIETEHIHI ), IMEIOLINX YHUBEpPCAIbHOE 3HAYCHUE JUIs pa3IMYHbIX BUJOB JEATEIbHOCTH;

— (opmupoBaHue oOmeld (QyHKIMOHAIBHOW M €CTeCTBEHHO-HAYy4YHOH T'paMOTHOCTH, B TOM
quciae yMEHUH OOBSCHATh M OLIEHUBATD SIBJICHUS OKPYXKAIOIIEr0 MUPA, UCIOJIb3Ys 3HAHUS U OIIBIT,
MIOJTy4EHHBIE TPU U3YYECHUH XUMUHU, IPUMEHSTh UX MPHU PEIIeHUH Mpo0IeM B NOBCEAHEBHOM KU3HU
U TPYJLOBOH AEATEIBHOCTH;

— (opmupoBaHue y 0OydyaromMXCss TYMaHUCTHUECKUX OTHOILIEHWH, MOHMMaHUS LEHHOCTU
XUMUYECKUX 3HAHUW s BBIPAOOTKM HKOJOTMUYECKH LEIecOO0pa3HOro IMOBEICHHUS B OBITY H



TPYIOBOM JEATEIBHOCTA B LENSAX COXPAHEHHS CBOErO 3J0POBbA M OKPYXKAIOLIEW MNPUPOIHOU
Cpelbl;

— pa3BUTHE MOTHBALUM K O0Y4EHHIO, CTIOCOOHOCTEN K CAMOKOHTPOJIIO M CAMOBOCIIUTAHUIO HA
OCHOBE YCBOCHHS OOIICUEIIOBEYCCKUX [ICHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MPOGUIIS 1
HaIpaBJIEHHOCTH JaJbHEUIIEro 00yYeHHUS.

OO0miee 4yuciIO0 4YacoB, OTBEIEHHBIX JUIsI M3Y4E€HHUs] XMMHUM Ha yYpOBHE OCHOBHOTO OOIIEro
oOpasoBanusi, cocraisier 170 gacos: B 8 kimacce — 102 vaca (3 yaca B Hezeno), B 9 kinacce — 68
4yacoB (2 yaca B HEJCIIIO).



COJEP/KAHUE OBYYEHUA

8 KUIIACC

IlepBoHaya/IbHBbIE XUMUYECKHE MOHATHUSA

[Ipenmer xumuu. Posib XuMuM B )KU3HU YEJOBEKA. XMMUS B CUCTEME HayK. Tena u BelecTsa.
dusnyuecKkue CBOMCTBA BEIIECTB. ArperaTHoe cocrosinue Bemiects. [loHsaTHe 0 MeToax MO3HAHUS B
xumud. Yucreie BemecTBa U cMecr. CriocoObl pa3IeicHus CMeCeH.

ATOMBI U MOJIEKYJIbI. XUMUYECKUE IeMeHThl. CUMBOJIBI XUMHUYECKHUX AJ1eMEeHTOB. [IpocThie
Y CJIO’KHBIE BEIIECTBA. ATOMHO-MOJIEKYJISIPHOE YUCHHE.

Xumudeckas Gpopmysia. BaqeHTHOCT aTOMOB XMMHUYECKUX 3JIEMEHTOB. 3aKOH IMOCTOSHCTBA
coctaBa BemecTtB. OTHocuTenbHas aroMHas Macca. OTHOCHTENbHAas MOJICKYJsIpHAs Macca.
MaccoBas 10JIsI XHMHYECKOT'0 3JIEMEHTA B COCIUHEHUH,

KonnuectBo BemectBa. Mosib. MosisspHas macca. B3auMoCBsI3b KOJIMYECTBA, MAacChl M YHCIIA
CTPYKTYPHBIX €JMHUII BelecTBa. Pacuérel mo hopmynaM XUMUYECKUX COCTUHECHHH.

Ou3nyecKue M XUMUYECKUE SBIICHHS. XUMHUYECKas peakuuss U €€ TMpU3HAKU. 3aKOH
COXpaHEHHUsI MacChl BEIIEeCTB. XWMHYECKHE ypaBHEeHHs. Kiaccupukaruss XUMHUYECKUX pPEaAKIUi
(coenuHeHws, pa3IoKeHUs, 3aMeIeHs], 0OOMEHa).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XHUMHYECKOW TMOCY/IOH, MpaBwiaMH pabOThl B jabopaTopuu W TpHEMAMHU
oOparieHuss ¢ Ja00OpaTOPHBIM O0OpYIOBaHHEM, H3yYCHHE M ONHUCAaHWE (PU3MUYECKHX CBOMWCTB
00pa3IoB HEOPraHUYECKUX BEIICCTB, HAOMIOeHNEe (PU3HUECKUX (TUIaBJICHHE BOCKA, TAasHUE JIbJA,
pacTupaHue caxapa B CTYNKE, KUICHHUE W KOHACHCAIUS BOJbI) M XUMHYECKUX (TOPEHHE CBEUH,
MPOKaJTMBAaHUE MEIHOW MPOBOJIOKH, B3aUMOJICHCTBUE MeJa C KUCIOTOW) SIBJICHUMA, HAOIIOIEHNE U
OTIMCaHUE TPU3HAKOB TMPOTEKAHUS XUMUYECKUX PEakIHi (pas3yioKeHue caxapa, B3auMOJICHCTBHE
CEPHOM KHCIOTBI C XJOPUIOM Oapus, pasnokeHue ruapokcuna menu (II) mpu HarpeBanuu,
B3aMMOJICICTBHUE kene3a ¢ pactBopoM coir menu (II), u3ydenne crmocoOOB pa3jieneHus CMECe: ¢
MMOMOIIIbI0 MarHuTa, (UIHTPOBAHHE, BhIIAPWBAHHUE, TUCTUIUIALMSA, XpoMarorpadus, MpOBEICHHUE
OYKMCTKH TIOBAPCHHOW COJIM, HAONIOJCHHE M OINHCAHHWE pPE3YJIbTaTOB TMPOBEICHUS OIBITA,
WJUTFOCTPHUPYIOIIEr0 3aKOH COXPAaHEHHUSI MacChl, CO3/IaHHE MO/IEICH MOJIEKYI (IIapOCTEPIKHEBHIX).

BaxuHeiinue npeacTraBuTe/ M HEOPraHUYeCKUX BellecTB

Bo3gyx — cmech ra3oB. CocrtaB Bo3ayxa. Kucimopon — 3eMeHT M IpPOCTOE BELIECTBO.
Haxosxxnenue kuciaopoaa B Npupojie, pU3MYecKue U XUMHUYECKHE CBOWCTBa (PEaKIMU TOPEHUs).
Oxcunpl. Ilpumenenune xkucinopojga. CrnocoObl TMOMy4eHHs KUCIOpOJa B JIabopaTopuul U
npoMeblieHHocTH. KpyroBopoT kucnopomga B mpupoge. O30H — ajioTporHas MoaudUKaius
KHUCJIOpO/Ia.

TemmoBoil 3¢ddekT XUMHUYECKON peakiuu, TEePMOXUMHUYECKHE YpaBHEHUS, D5K30- H
SHAOTEPMHUUYECKHE peakuuu. TOIIMBO: yroiab M MeETaH. 3arpsA3HEHHE BO3/yXa, YCUJIEHUE
MApHUKOBOTO 3P QeKTa, pa3pylIeHne 030HOBOT'O CIOSL.

Bonopon — anemeHT u mpoctoe BeriecTBo. HaxoxxaeHune Boiopoaa B mpupoje, Gusndeckue u
XUMHYECKHE CBONCTBA, MPUMEHEHHE, CIOCOObI MomydeHus. KucioTsl u comu.

MonsipHblil 00bEM ra3oB. Pacu€Tbl M0 XUMHUUECKUM YpaBHEHHSIM.

Odusnyeckue cBoiicTBa BOAbl. Boma kak pactBopurenb. PactBopbel. HacelieHHbie u
HEHACBIIIEHHbIE PaCTBOPHL. PacTBOpUMOCTH BelIeCTB B BOJie. MaccoBasi 107151 BEIECTBA B PaCTBOPE.



Xumuyeckue cBoiictBa BoAbl. OcHoBanus. Ponb pacTBOpoB B NpHUpoAe M B KU3HHU YEIOBEKA.
KpyroBopoT Bojibl B ipupo/e. 3arpsi3HeHrne NpupoaHbixX BoJ. OXpaHa U OYHUCTKA MPUPOIHBIX BO/I.

Knaccudukanuss Heopranwdeckux coequHennid. Okcumel. Kraccudukamus OKCHIOB:
cojeoOpa3zymomnme (OCHOBHBIEC, KUCIOTHBIE, aM(pOTepHbIe) U HecoseoOpasyromue. Homenkinarypa
okcu10B. DU3NUECKUe U XUMUYECKHUE CBOMCTBA OKCHIOB. [lomydyeHne okcumaoB.

OcnoBanus. Kiaccudukauuss OCHOBaHMIA: IIENOYM W HEPACTBOPUMBIC OCHOBAHUSI.
Homenknarypa ocHoBaHmil. Pusnueckne M XUMHUYECKHE CBOMCTBAa OCHOBaHUU. IlomydeHwue
OCHOBAHMM.

Kucnotel. Knaccuduxamus xucior. Homenkmarypa kuciaor. dusnyeckue M XUMHYECKHE
cBoiicTBa kucaoT. P akruBHoctu metaiuioB H. H. bekerosa. [Tonyuenne Kucior.

Comu. HomeHnknatypa coseil. ®dusznueckue U XuUMUYeckue cBoicTBa cosiedd. [lomyuenue
CoJIen.

['eneTnveckast CBSI3b MEXKY KJIaCCAaMH HEOPTaHUYECKUX COSIMHEHUH.

Xumuueckuil IKCnepumenm:

KaueCTBEHHOE OIMpeACIeHUe COJCp)KaHMUsI KUCIOPOJa B BO3AyXe, MOJydeHHe, coOMpaHue,
pacro3HaBaHWE W M3YYCHHE CBOMCTB KHCIOPOAa, HAOIOJEHHWE B3aUMOJCHCTBUS BEIIECTB C
KHCJIOPOJIOM W YCIIOBHsI BO3HHKHOBEHHS W TIPEKpAIICHUs] TOpPeHHs (TI0)Kapa), 03HAKOMIICHHE C
o0pasramMu OKCHJIOB M OTTMCAHWE WX CBOWMCTB, MOJIyYCHHE, COOMpPaHHE, PACTIO3HABAHNE W M3YUCHHUE
CBOMCTB BojOpoJa (ropeHue), B3aumojeicTBue Boaopojaa c¢ okcuaoM menu (II) (Bo3mokHO
WCIIOJIb30BAHUE BHUJICOMATEPHAIIOB), HAONIOACHUE OOpAa3IOB BEIIECTB KOJHMYECTBOM | MOJb,
UCCIIEIOBAaHUE OCOOCHHOCTEM  pacTBOPEHUS BEUIECTB C  Pa3IMYHOM  PacTBOPUMOCTEHIO,
MPUTOTOBJIEHUE PACTBOPOB C OMNPEACIEHHONM MAacCOBOM JI0JIEM pPacTBOPEHHOTO BEIIECTBA,
B3aMOJICHICTBUE BOJABI C MeTalylaMH (HaTpueM U KajlbliieM) (BO3MOXHO HCIIOJIb30BaHHE
BUJIEOMATEPUANIOB), HCCIIENOBaHHE O0O0pa3lloB HEOPraHMYECKHX BEIIECTB pPa3IMYHBIX KIIacCOB,
HaO0/IeHNe M3MEHEHUs OKPAaCKH HMHAWKATOPOB B pacTBOpax KHUCIOT M IIENOYeH, H3yuyeHue
B3aumoieiicTBust okcunaa menu (II) ¢ pactBopoM cepHOM KUCIOTHI, KUCIOT C METaJUIaMU, PEaKIIHi
HEWTpalIU3aluy, NOJyYEHUE HEPACTBOPUMBIX OCHOBAHMM, BBITECHEHUE OJHOTO METaslIa APYTrUM U3
pacTBOpa COJM, PEIICHHE SKCIEPUMEHTAIBHBIX 3a1ad Mo Teme «BaxkHelne Kiaccel
HEOPraHUYECKUX COCTUHECHUI.

Iepuonuveckuii 3axkon u Ilepmoamyeckasi cucrema xumuyeckux dijaemenros . W.
MenpgeseeBa. CTpoeHue aroMoB. XMMH4YeCKasA CBA3b. QOKHCIUTEJIBbHO-BOCCTAHOBHUTEIbHbIC
peakuuu

[lepBbie MOMBITKH KIAacCU(PUKALUN XUMUYECKHX 3JeMEeHTOB. [loHATHE O rpymnmax CXOJHBIX
AJIEMEHTOB (IIEJIOYHBIC U IIETOYHO3EMENbHBIE METAJUIbl, TAJIOT€HbI, HHEPTHBIE Ta3bl). DJIEMEHTHI,
KOTOpbIe 00pa3yroT aM(pOoTepHbIe OKCUABI U TUAPOKCH/IBI.

Ilepuomnueckuit 3akoH. Ilepuomuueckas cucrema Xxumuueckux osnemeHtoB /[l .
MenneneeBa. KopoTkonepuoanas u giuHHONepuoaHas ¢opmbl [lepuogudeckoid  cUCTEMBI
xumuueckux oanemeHtoB J[. M. MenneneeBa. Ilepuonbl u rpynnbl. PU3HYECKHH CMBICI
MOPSAAKOBOTO HOMEPA, HOMEPOB MEPUOAA U TPYIIIBI JJIEMEHTA.

Crpoenue atomoB. CoctaB atoMHbIX siaep. M3otomnbl. DnekTpoHsl. CTpoeHUE 3JIEKTPOHHBIX
obomouek atoMoB TmepBeix 20 xumudeckux odneMeHToB Ilepmommueckoii cucremsr J[. W
MeneneeBa. XapakTepUCTHKAa XMMHYECKOTO 3JIEMEHTAa MO ero mnoJioxkeHuto B Ilepmoanueckoit
cucteme /1. 1. Menaeneena.



3aKOHOMEPHOCTH HU3MEHEHHUS paauyca aTOMOB XHMUYECKHUX AJIEMEHTOB, METAUNIMYECKUX U
HEMETAJUTMYECKUX CBOMCTB O IPYIIaM U MEPUOJAM.

3nauenue [lepuonnueckoro 3akona u [lepuoanueckoil CHCTEMbI XUMUYECKUX AJIIEMEHTOB IS
pa3BuTHUsA Hayku U pakTuku. [. . MeHneneeB — yd4€HbIN U rpakJaHUH.

Xumudeckas CBSI3b. KoBanientHas (monsipHas u HETOJISIpHAS ) CBSI3b.
DNEeKTPOOTPULIATEILHOCTh XUMHYECKUX 371eMeHTOB. MloHHas! CBS3b.

Crenenp okuciieHus. OKHCIUTENbHO--BOCCTAHOBUTENbHBIE peakiuu. [Iporeccsl okucieHus
1 BoccTaHoBJeHUs1. OKUCIUTETN U BOCCTAHOBUTEIIH.

Xumuueckuii IKcnepumenm:

M3y4deHue oOpasloB BEIIECTB METAJJIOB M HEMETAJUIOB, B3aUMOJCHCTBIE THAPOKCHIA ITMHKA
C pacTBOpaMH KHCIOT M IMIeJI04Yed, TNPOBEIECHUE OIBITOB, WUIIOCTPUPYIOMIUX TPUMEPHI
OKUCITUTEIHLHO-BOCCTAHOBUTEIILHBIX PEAKIUM (TOpeHre, peakiiuy pa3aoKeHHs], COSTUHEHU).

Meosrcnpeomemmnnie ceasu

Peanmusanus MeXnpeaIMeTHBIX CBA3€H NpPU M3YYEHHHM XMMHUHU B 8 KJIACCE OCYIIECTBISAETCS
4yepe3 UCIMOJIb30BaHNE KaK OOIIUX €CTeCTBEHHO--HAYUHBIX MMOHSTHH, TaK W MOHSITHH, SBIISTFOITUXCS
CHUCTEMHBIMU TSI OTACIBHBIX MPEIMETOB €CTECTBEHHO--HAYYHOTO IIUKJIA.

OO0mume ecTeCTBEHHO--HAYYHbIC TTOHATHS: HAYYHBIM (aKT, THIOTE3a, TEOPHSs, 3aKOH, aHAJIHU3,
CUHTE3, KiacCUpUKANMA, TEPHOIUIHOCTh, HAONIOJACHUE, OKCIIEPUMEHT, MOJCIUPOBAHUE,
M3MEPEHUE, MOIENb, SIBJICHHE.

®usuka: wMaTepus, aTroM, D3JEKTPOH, MPOTOH, HEUTPOH, HOH, HYKIWJ, H30TOIHI,
PaAMOaKTUBHOCTh, MOJIEKYJa, JJIEKTPUYECKUI 3apsl, BEUIeCTBO, TelI0, OO0BEM, arperatHoe
COCTOSIHUE BEUIECTBa, ra3, (PU3MYECKHE BEIMYMHBI, €IUHHUIBI HM3MEPEHHUs, KOCMOC, ILUIAHETHI,
383151, ComHIIE.

buonorus: ¢porocunTes, npixanue, ouocdepa.

I'eorpadus: atmocdepa, ruapochepa, MUHEpabl, TOPHBIE MOPOJbI, MMOJIE3HbIE UCKOMAEMBbIE,
TOILJIMBO, BOJIHBIE PECYPCHI.

9 KIIACC

BemecTBo M XMMHYeCKas peaKkuus

[lepuoanueckuit  3akoH. Ilepuoanueckass cucrema XxuMmMudeckux osnemeHtoB [J[. U
MenpeneeBa. CTpoeHre aTOMOB. 3aKOHOMEPHOCTH B U3MEHEHHM CBOMCTB XMMHMUYECKHX HJIEMEHTOB
MEePBbIX TPEX MEPUOJIOB, Kajausl, KalbIUs U UX COCAUHEHUNW B COOTBETCTBUM C IOJIOKEHHEM
anemMeHTOB B [lepuoinueckoi cucteMe U CTPOEHUEM UX aTOMOB.

Crpoenue BemiecTBa: BHJbl XUMHYECKOW CBSI3U. THUIBI KPUCTAIUIMYECKUX PEHIETOK,
3aBUCHMOCTb CBOMCTB BEILIECTBA OT TUIA KPUCTAIUIMYECKON PEIIETKU U BU/Ia XUMUYECKOMN CBSA3H.

Knaccudukanuss ¥ HOMEHKIaTypa HEOPraHMYeCKHX BeHIECTB. XHUMHUYECKHE CBOMCTBA
BEILIECTB, OTHOCALLMXCS K PA3JIM4YHbIM KJIAaCCaM HEOPraHMYECKUX COECIMHEHUM, TeHEeTUYeCKas CBSI3b
HEOPraHMYECKUX BEIECTB.

Knaccudukaruss XMMHUYECKUX PEAKIMI MO pa3NUYHBIM MpHU3HAKaM (M0 YUCIY U COCTaBy
YYaCTBYIOIIMX B PEAKI[MU BEIIECTB, MO TEMJIOBOMY (P GEKTY, 0 U3MEHEHUIO CTENICHEeW OKHCICHUS
XMUMHYECKUX AJIEMEHTOB, IO 0OPaTUMOCTH, M0 YYaCTHIO KaTaau3aTopa). IK30- U SHJIOTEPMUYECKHE
peakuu, TePMOXUMUYECKHE YPABHEHHUS.

[TonsiTHE O CKOPOCTH XUMH4YECKOW peakuuu. [loHsATHE 00 OOpaTUMBIX M HEOOPATUMBIX
XUMUYECKUX peakuusax. [IoHsATHe 0 rOMOTeHHBIX U reTeporeHHbix peakuusax. [lonarue o karamuse.



[IoHATHE O XUMHUYECKOM paBHOBeCUU. PAKTOPBI, BIMAIOIIME HA CKOPOCTh XUMUYECKON peaKkuuu U
II0JIO)KEHUE XMMHUYECKOTO PABHOBECHSL.

OKHCAUTENBbHO-BOCCTAHOBUTEIbHBIE — PEAKIUHM, JJIEKTPOHHBIM OajdaHC  OKUCIUTEIBHO-
BOCCTAaHOBUTEIbHON peakuuu. CocTaBlieHHE YpPaBHEHHH OKUCIMTEIbHO--BOCCTAHOBUTEIbHBIX
peaKmuii ¢ UCIOJIb30BAaHIUEM METOA IEKTPOHHOTO OanaHca.

Teopust >M€KTPOJUTHUECKON AUCCOLMALMU. DJIEKTPOIUTHl M HEIIEKTPOIUTHL. KaTHOHBI,
aHUOHBI. MeXaHU3M TUCCOLMAlUU BEUIECTB C Pa3IMYHbIMU BUJAMH XUMUYEeCKOH cBs3u. CreneHb
muccouuanuu. CuibHbIE U c1a0ble 3JEKTPOJIUTHI.

Peakuun nonHoro obmena. YciioBUS MpPOTEKaHUS PEAKIM MOHHOTO OOMEHa, IOJIHbIE U
COKpalllEHHbIE HMOHHBbIE YypaBHEHMs peakiuil. CBONCTBa KHCIIOT, OCHOBaHMH U coyiel B CBETe
MPEACTABJICHUI 00 IEKTPOIUTUUECKON nuccoranuu. KauectBeHHbie peakiinu Ha HOHBL. [loHsaTHe
O THAPOJIU3E COJIEH.

Xumuueckuit IKcnepumenm:

O03HAKOMJIEHHE C MOJEISIMU KPHUCTAUIMYECKUX PEIIETOK HEOPraHWYeCKUX BEIIEeCTB —
METaJJIOB M HEMETAJUIOB (TpaduTa U anmasa), CIOKHBIX BEIECTB (XJIOpHUAa HATpHUs), UCCIIEOBAHNE
3aBUCHMOCTHM CKOPOCTH XHMMYECKON peakuuud OT BO3IACHCTBHS pa3IU4HbIX (aKTOpPOB,
UCCIIEIOBAaHUE DJIEKTPOIPOBOJHOCTH PAaCTBOPOB BEIIECTB, IMpoOliecca JUCCOLMALUU KHCIOT,
menoyed U cosied (BO3MOXKHO HCIIOJIb30BaHME BHJIEO MAaTEpHAlIOB), IPOBEJIEHUE OIBITOB,
WUTIOCTPUPYIOIIMX TPU3HAKK TPOTEKaHUs peakuil HOHHOro oOMeHa (oOpa3oBaHME OcCajKa,
BbIJICJICHUE Ta3a, OoOpa30BaHUE BOJbI), OIBITOB, WIUIIOCTPUPYIOLIUX IMPUMEPHl OKUCIUTEIIBHO-
BOCCTAHOBMTENBHBIX pPEaKkUUi (TOpeHue, peakUUM pasoXKeHUs, COEJUHEHUs), paclo3HaBaHHE
HEOPraHMYECKUX BEUIECTB C IIOMOIIbIO KAYECTBCHHBIX pEAaKIMKd HAa HOHBI, PEIICHHE
HKCIEPUMEHTAJIbHBIX 3a/a4.

HemeTrauibl U MX COeJUHEHUA

OOmiast xapakTepucTuka rajnoreHoB. OCOOEHHOCTH CTPOEHUS aTOMOB, XapaKTepHbIE CTEIIEHU
okucineHus. CtpoeHue M (U3NYECKHE CBOWCTBA MPOCTBIX BELIECTB — TaJIOTCHOB. XHMUYECKHE
CBOMCTBA Ha ImpuMepe XJopa (B3aMMOJAEHCTBME C METalJlaMH, HEMETaJUIaMH, ULIeJoYaMH).
XnopoBogopoa. ConsiHas KUCIOTa, XUMHYECKHE CBOMCTBA, IOJIydeHHE, IpuMeHeHue. [leficTBue
XJIOpa U XJIOPOBOJOPOAA HAa OpPraHM3M YeJIOBeKa. BakHeWInue XJIOpUABI U MX HaXOXKICHUE B
IIPUPOJIE.

OOmass xapakrepuctuka »s1eMeHTOB VIA-rpynmbl. OcoO€HHOCTH CTpPOEHHs aTOMOB,
XapakTepHble cTerneHu okuciaeHus. CrtpoeHue M (QU3MUECKUEe CBOMCTBA MPOCTHIX BEIIECTB —
KHCJIOPOJa U cepbl. AJUIOTPOIHbIE MOAM(UKALIMHN KUCIOPOa U cepbl. XMMHUYECKHE CBOIMCTBA CEpHI.
CepoBoniopoji, cTpoeHue, GU3NUecKue U XuMuueckue cBoiictBa. OKCHIBI cepbl KaK MpeAcTaBUTENN
KUCIOTHBIX OKcuioB. CepHas KucioTa, (u3MyeckMe M XUMHUYECKHEe CBOMCTBa (00mue Kak
IPEJCTaBUTEINIs Kilacca KUCIOT U crneuududeckue). XUMUUYECKHE pPEakluH, JIeXkKallue B OCHOBE
MIPOMBIIIJIEHHOTO Clloco0a MOJyd4eHus: cepHoil KucinoTbl. [Ipumenenue cepHoit kuciotel. Conn
CEpHOM KHUCIIOThI, KaUeCTBEHHAsl peaklus Ha cynbdaT-uoH. HaxoxaeHue cepbl U €€ coelMHeHUH B
npupoje. XUMHYECKOE 3arpsi3HEHHE OKPY)KAIoLIeH cpellbl COEAMHEHUSIMH Cepbl (KHCIOTHBIE
JI0X/I1, 3arpsiI3HEHHE BO3/1yXa U BOJAOEMOB), CIOCOOBI €ro MPe0TBPAILEHUSI.

OOmast xapakTepucTHka 3JeMeHTOB VA-rpynnbl. OCOOEHHOCTH CTPOEHHUS aTOMOB,
XapaKkTepHbIE CTETIEHU OKUCIICHUsS. A30T, paclpocTpaHeHHe B IPUPoJe, (pru3nyeckre u XuMUIeCcKue
cBoiictBa. KpyroBopoT azora B mpupoje. AMMHAK, €ro (pu3nueckue M XUMHUYECKHE CBOMCTBA,
noJrydeHue u npumenenue. Conu aMMOHUS, UX (PU3NYECKHe U XUMUYECKUE CBOUCTBA, TPUMEHEHUE.



KavecTBeHHast peakiusi Ha HOHBI aMMOHHS. A30THas KHCIOTa, €€ MoJydeHue, (U3NYecKue M
XMUMUYECKHe CBOMCTBa (OOImMe Kak TpEACTaBUTENS Kilacca KUCIOT M CIEHU(pHYECKHUE).
Hcnonb30BaHNe HUTPATOB U COJIEH aMMOHUS B KaueCTBE MHHEPAIbHBIX YA00peHui. XuMU4eckoe
3arps3HEHUE OKPYKAOIIEH Cpellbl COSTMHEHUAMH a30Ta (KUCIOTHBIE TOKIH, 3arpsi3HEHIE BO3/yXa,
mouBEI U Bo10EMOB). Docdop, amtorpornHbie Moaudukanuu Gocdopa, GpusndecKkne u XUMUIECKUE
croiictBa. Okcun dochopa (V) u dochopHas kuciora, GU3NIECKHEC U XUMUUYECKUE CBOWCTBA,
nosrydenue. VMcrnonb3oBanue GocdaroB B Ka4eCTBE MUHEPAIBHBIX YI0OPSHH.

OOmast xapakrepuctuka »37MeMeHTOB [VA-rpynmbl. OcoOEHHOCTH CTpPOEHHS AaTOMOB,
XapaKkTepHbIE CTENICHW OKHUCIICHUS. YTIEepOJl, auIOTPOINHBIE MOIU(BHUKAINH, PACIPOCTPAHEHHE B
npupoje, puzndeckne M XUMHYECKHe CBoWcTBa. AncopOius. KpyroBopoT yriepona B mpHpoe.
Oxcunel yriepoaa, ux (pu3myecKkre W XMMHUYECKHE CBOWCTBA, NEHCTBHE Ha JKUBHIE OPraHU3MBI,
MOJTyYeHUE M TPUMEHEHHE. DKOJOTHYECKHe MpoOJIeMbl, CBS3aHHBIE ¢ okcumom yriepoaa (IV),
THIOTE3a TI00aTBFHOTO MOTEIUICHUs KIIMMaTa, MapHUKOBBIHA 3(dekT. YTonbHas KuCIoTa U e€ COJH,
X (QU3MYECKHe U XMMHUYECKHE CBOWCTBA, MOJIydeHHEe M NMpuMeHeHne. KadecTBeHHast peakius Ha
kapOoHaT-uoHBL. Vcnonp3oBaHne KapOOHATOB B OBITY, MEAMIIMHE, MPOMBIIUIEHHOCTH M CEITHCKOM
XO35HCTBE.

[lepBoHavanbHBIE TOHATHA OO0 OPTaHMYECKHWX BEIIECTBAaX KaK O COEAMHEHHSIX yriepoja
(MeraH, 5TaH, dTHJICH, alleTHJICH, dTAHOJI, TIHMIIEPHH, YKCYCHass KucioTa). [IpupogHble HCTOUHUKH
YTIEBOAOPOJIOB (YroJib, MPUPOIHBIN Ta3, He(Th), MPOAYKTHI X NepepaboTKu (O€H3UH), UX POJIb B
ObITY M TNpoMbIIUIEHHOCTH. [loHATHE O OHMONOrMYECKM BaXKHBIX BEIIECTBAX: XHUpax, Oenkax,
yriaeBoJax — M HMX pOJM B JKM3HHM 4YeloBeKa. MaTepualbHOE €JUHCTBO OPraHUYeCKUX H
HEOPraHN4eCKUX COCTUHEHUM.

Kpemuwnii, ero ¢usnueckne W XHUMHUYECKHE CBOWCTBA, IOJYUCHHE U TPUMCHCHHE.
Coenunenus kpemHus B mpupoje. Oomue npencraBienus o0 okcuae kpemaus (IV) u kpeMHueBo
kucnore. CHIIMKAThl, UX UCIIOJIb30BaHKUE B OBbITY, B IPOMBIIIJICHHOCTU. BaxkHel1e cTpouTenbHble
MaTepualibl: KEpaMHKa, CTeKJI0, LEMEHT, OeToH, xene300eToH. Ilpobnemsl Ge3omacHoro
UCIOJIb30BAHUS CTPOUTEIIBHBIX MaTEPUAJIOB B IOBCEIHEBHOM KHU3HM.

Xumuueckuii IKcnepumenn .

U3yueHHe o0pa3loB HEOPraHWYECKUX BEIECTB, CBOMCTB COJISHOM KHCIOTHI, IPOBEACHHUE
Ka4eCTBEHHBIX PEAKIMHA Ha XJIOPUI-MOHBl M HAONIOJEHHE IPU3HAKOB UX NPOTEKaHMs, OIIBITHI,
oTpakarolye (uU3NyYecKkue U XMMHUYECKHE CBOICTBAa rajlor€éHOB M MX COEAMHEHUH (BO3MOXHO
HCIOJb30BAHUE BHJICOMATEPUAIOB), O3HAKOMJIEHHE C 00pa3uaMu XJOpPHUAOB (raJIor€HHJIOB),
O3HAaKOMJIEHHE ¢ oOpa3uamMu ceppl U €€ COeAMHEHMSIMH (BO3MOXHO HCIOJIb30BaHUE
BUJIEOMATEepUaNIOB),  HAOIIOAEHUME  @polecca  OOyriauBaHMS — caxapa oA JieiicTBUeM
KOHIICHTPUPOBAHHOW CEPHOM KHCIOThI, U3y4EHHE XHMUYECKHUX CBOWCTB pa30aBiIeHHON CepHOU
KHCJIOTHI, NPOBEJCHUE KAuyeCTBEHHOM peakUuu Ha cyiabhaT-uoH M HaONIOJeHHE NpU3HaKa eé
MPOTEKaHMsl, O3HAKOMJIEHHE C (U3MYECKMMHU CBOIicTBaMH a3oTa, ¢ochopa U HX COETUHEHUH
(BO3MOXKHO MCIIOJIb30BaHME BUJEOMATEPHATIOB), 0Opa3lamMu a30THBIX U (ochHOpHBIX yr1oOpeHuH,
MoJIy4eHue, cooupaHue, paclio3HaBaHUE U U3yYeHHE CBOMCTB aMMHaKa, IPOBEAEHUE KaueCTBEHHBIX
peakuuii Ha MOH aMMOHUS U GochaT-uoH U U3yUeHHE IPU3HAKOB UX MIPOTEKAHUs, B3aUMO/ICHCTBHE
KOHIICHTPUPOBAHHON a30THOM KHUCJIOTHI ¢ MEbIO (BO3MOKHO MCIIOJIB30BaHME BHUJIEOMATEPHAIIOB),
U3yueHHe MoJieNiel KPUCTANIMYEeCKUX pemEToK anMasa, rpadura, ¢ymnepeHa, 03HaAKOMIICHHE C
IpoIeccoM aacopOIMKU PAaCTBOPEHHBIX BELIECTB AaKTHMBMPOBAHHBIM YIIEM U YCTPOHCTBOM
MPOTHBOra3a, MOJy4YeHHE, coOMpaHMe, paclo3HaBaHHE U M3Y4YE€HHE CBONCTB YIJIEKUCIOIO Tasa,



10

MPOBEJICHUE KAYECTBEHHBIX PEAKIM Ha KapOOHAT M CHIIMKAT-HOHBI M HM3yYCHHE TPU3HAKOB HUX
MPOTEKaHUs, O3HAKOMJICHHE C MPOJAYKIMEH CHJIMKATHOW TMPOMBIIIJICHHOCTH, PEIICHHE
9KCIIEPUMEHTAJIbHBIX 3a7a4 10 TeMe «BaxkHelnue HeMeTauibl U UX COSTUHEHUS.

MeTa/uIbl M UX COETMHEHUS

OO6mast XxapakTepUCTHKAa XUMHUYECKUX AIEMEHTOB — METAJIJIOB HA OCHOBAHUH UX TIOJIOKEHHS B
Ilepnoanueckoit cucreMe xuMmudeckux vieMeHToB JI. M. MenzeneeBa M CTpPOEHHs aTOMOB.
Crpoenue wmetaiioB. MeTaiinyeckass CBsI3b M METAJUIMYECKas KpPUCTAJUTMYECKas peméTka.
DNEeKTPOXUMHUYECKUN psAJl HANpsDKEHHH MeTawioB. Du3nueckue W XUMHYECKHE CBOMCTBA
MeTtamioB. O0mue crnocoObl MojgydeHuss MeTamioB. [loHsATHE O KOppO3HHM METallJIOB, OCHOBHbBIE
CrocoObl 3amuThl WX OT Koppo3uu. CmaBbl (CTanb, YyryH, IIOPaJIOMUHHUH, OpoH3a) M HX
MIPUMEHEHHE B OBITY U TIPOMBITIUICHHOCTH.

[[lerounble MeTaILIBL: TIOJIOXKEHHE B [lepuoanyeckoil cucreme XuMmudeckux anementoB /1. U.
MemnpeneeBa, CTpOCHUE WX aTOMOB, HaX0XkACHHE B mpupoie. PU3nvecKkue U XMMUUECKHE CBOMCTBA
(Ha mpumepe HaTpus ¥ Kanusi). OKCUABI M THAPOKCUABI HATPHUS M Kanus. [I[puMeHeHne meaouHbIX
METAJJIOB U UX COEIMHEHUI.

[IlerouHO3eMENBHBIE METAIBI MAarHUM U KaJIbIMi: moJiokeHue B [lepronnyueckoit cucreme
xuMuueckux snemeHTtoB J[. WM. MeHneneeBa, CTpO€HHME MX aTOMOB, HaXOXJECHHE B MPHUPOJIE.
®uU3MYeCKMe M XUMHYECKHE CBOMCTBA MarHus W Kajblusa. BakHeilllmme COeIUHEHUs KaJlbIus
(oxcup, rumpokcua, cor). JKECTKOCTh BOJBI U CITOCOOBI €€ yCTpaHESHHUSI.

AmomuHuil: nosiokenue B Ilepumogmyeckoil cucreme xumuyeckux siemeHtoB . .
MenneneeBa, CTpOEHUE aToOMa, HaXOXKJACHUE B mpupoje. Pu3Myeckrue M XUMHUYECKHE CBOMCTBA
amoMuHMs. AM(OTEpHbIE CBOMCTBA OKCH/IA U TUPOKCHIA aTFOMUHUS.

Kenezo: mnonoxenue B Ilepumoamueckoir cucreme xumuueckux »smemeHtoB [l U
MenneneeBa, CTpOEHUE aTOMa, HAXOXKJICHHE B mpupoje. PU3HMYECKUEe U XUMUYECKHUE CBOWCTBA
xkene3a. Okcunbl, ruapokcuasl u comm keneza (II) m skemesa (II), mx cocraB, cBolcTBa H
MOJTy4YECHHE.

Xumuueckuii IKcnepumenm:

O3HaKOMJIEHHE C 00pa3liaMy METaJUIOB U CILJIaBOB, UX (DU3MUECKUMU CBOMCTBAMH, U3y4EHUE
pe3yIbTaTOB KOPPO3UH METANIOB (BO3MOXHO HCIIOJIb30BAaHHE BHAEOMATEPUAJIOB), 0COOEHHO CTEH
B3aUMOJICHCTBUSL OKCHJA Kalbliud MW HaTpus C BOJOM (BO3MOXKHO  HCIOJIb30BaHUE
BUJICOMATEPUANIOB), KCCIEJAOBAHUE CBOMCTB JKECTKOM BOJBI, Mpollecca TOPEHUS Kene3a B
KHCTOpo/ie (BO3MOXHO HMCIIOJIb30BAaHUE BHIEOMATEPUANIOB), TPU3HAKOB MPOTEKAHUS Ka4eCTBEHHBIX
peakIuii Ha WOHBI: MarHus, Kajbllys, aTlOMUHM, IUHKA, xene3a (II) m xemneza (I1I), memu (I1),
HaOI0/IeHNEe U OMHCAaHWE MPOIIECCOB OKpAIIMBAHUA TUIAMEHU HMOHAMU HATPHS, Kalus U KaJbIHs
(BO3MOKHO HCIIOJIB30BAaHKUE BUJCOMATEPHAIIOB), UCCIIEOBaHHE aM(OTEPHBIX CBOIMCTB TUAPOKCHIA
AIIOMUHUS U THUAPOKCHJA LIMHKA, PEIIEHHE 3KCHEpUMEHTAIbHBIX 3a7ad 1o Teme «BaxHeimue
METaJUIbl U UX COCTUHEHUS.

XuMHS M OKPY:KaIOLIAs cpeaa

BemectBa 1 maTtepuanbl B NOBCEAHEBHOM KM3HM 4YelIOBEKa. be3omacHoe uCnosib30BaHUE
BEIIECTB W XHMHUYECKHUX peakuuii B ObITy. IlepBas momomip HpU XUMHYECKHX OXOTax H
OTpPABJICHUSIX.

XUMHUYECKOE 3arpsi3HEHUE OKpYXKAlollel cpenbl (mpeaenbHas MOMYCTHMasi KOHIIEHTPAILIHS
BemecTs, nanee — [1JIK). Ponb xuMuu B penieHuu SK0JI0THIECKUX MPoOIeM.

Xumuueckuii Ixcnepumenm:
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M3y4eHHE 00pa3loB MaTepraioB (CTEKIIO, CIUIABBI METAJIOB, MIOJMMEPHBIE MATEPHAIIHI).

Mescnpeomemmnnie ceasu

Peanuzamust MeXNnpeaMeTHBIX CBS3EH MPU M3YYCHHH XMUMHUU B 9 KJIacce OCYIIECTBIISETCS
Yyepe3 UCIOJb30BAHUE KaK OOIIMX €CTECTBEHHO-HAYUHBIX MOHSATUMN, TaK U MOHSATUU, SBIISIONIUXCS
CHUCTEMHBIMU IS OTJCJIBHBIX MPEIMETOB €CTECTBEHHO--HAYYHOTO IIUKIIA.

OO0mmue ecTeCTBEHHO-HAYUHbIE MOHATHS: HAydyHbIH (akT, TMUIIOTE3a, 3aKOH, TEOPHs, aHaJHU3,
CUHTE3, KiacCUpUKAMsA, TEPUOIUYHOCTb, HAOIIOJACHUE, OKCIIEPUMEHT, MOJCIUPOBAHUE,
HU3MEpeHue, MOJICITb, SIBJICHUE, TAPHUKOBEIN 3(D()EeKT, TEXHOIOT S, MaTePHAIIBI.

dusnka: wMaTepusi, aroM, DO3JEKTPOH, TMPOTOH, HEUTPOH, WOH, HYKJIHUI, HW30TOIIbI,
pPaIMOaKTUBHOCTb,  MOJIEKYJa,  JJIEKTPUYECKUW  3apsil, TMPOBOJHUKH,  IOJYIPOBOJIHUKH,
TUDJIEKTPUKH, (POTORIIEMEHT, BEIIECTBO, TeNO, O00BEM, arperaTHOE COCTOSHUE BEIIEeCTBa, ras,
pacTBOp, PaCTBOPUMOCTD, KPUCTAJUTMYECKAsT PENIETKA, CIUIaBbl, (PU3MUECKHE BETUUUHBI, €IUHHIIBI
M3MEPEeHUSs, KOCMUYECKOE TTPOCTPAHCTBO, IUIAHETHI, 3BE3/1b1, COHIIE.

buonorus: ¢orocunres, apixanue, Ouocdepa, sKocHUCTEMa, MUHEpaJbHbIE YHAOOpEHUs,
MHKPOIJIEMEHTHI, MAKPOIJIEMEHTHI, MMTATEILHBIE BEIIECTBA.

I'eorpadus: atmocdepa, ruapochepa, MUHEpaNBI, TOPHBIE TIOPOJIBI, TIOJIE3HBIE HUCKOTIAEMbIE,
TOTLJIBO, BOJTHBIC pecypchl.
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IIVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI 110 XUMUHN HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIbTATHBI

JIMYHOCTHBIE —pe3ylbTaThl OCBOCHHS MNPOrpaMMbl OCHOBHOTO 00mIero o0Opa3oBaHUs
JOCTHUTAIOTCSL B XOJ/i¢ OOYYCHUS] XUMHH B €IMHCTBE y4eOHOM M BOCIHMTATEIbHOM NESITEIBHOCTH B
COOTBETCTBUU C TPAAMIUOHHBIMH POCCHHCKHUMHU COLMOKYJIBTYPHBIMU M JIyXOBHO-HPAaBCTBCHHBIMH
[CHHOCTSIMH, TPHHATBIMU B OOINECTBE MNpaBHJIAMHU ¥ HOPMAaMH IIOBEJCHHS U CIIOCOOCTBYIOT
MPOIIECCaM CaMOTIO3HAHUSI, CAMOPA3BUTHUS M COLUATM3AINHU 00yIaFOIIXCS.

JIMYHOCTHBIE PE3yJAbTaThl OTPAKAIOT TOTOBHOCTh OOYYAIOIIUXCS PYKOBOICTBOBATHCS
CHCTEMO} TMO3UTHUBHBIX I[IEHHOCTHBIX OPHUEHTAIlMHA W pACIIUPEHHUE OIbITa JACATCIBHOCTH Ha €&
OCHOBE, B TOM YHUCJIC B YaCTH:

1) naTpHOTHYECKOTO BOCTIUTAHUS:

[ICHHOCTHOTO OTHOIIEHHS K OTCYSCTBEHHOMY KYJIBTYPHOMY, HCTOPHYECKOMY M HAYIHOMY
HACJICIMI0, TMOHMMAHHS 3HAYCHUS XHMHUYECKOH HAyKH B JKHU3HH COBPEMEHHOTO OOIIeCTBa,
CIIOCOOHOCTH BJIAJIETh JIOCTOBEPHOW HMH(pOpPMAIMEH O TMEepeOBbIX JOCTHKECHUSIX W OTKPBITHSAX
MHUPOBO# M OTEYECTBCHHON XUMHHU, 3aHHTEPECOBAHHOCTH B HAyYHBIX 3HAHUAX 00 YCTPOWCTBE MUPA
H 00IIEeCTBA;

2) rpaIaHCKOT0 BOCIIUTAHMS:

NPEJCTABICHNUS O CONHAIBHBIX HOpPMax M NpaBWIaX MEXJINYHOCTHBIX OTHOIICHUI B
KOJUICKTHBE, KOMMYHUKATHBHON KOMITETEHTHOCTH B 00IIECTBEHHO HOJIC3HO,
y4e0HO-HCCIIeIOBATENILCKOM, TBOPYECKOH M JAPYrHX BHAAX MAEATEIBHOCTH, TOTOBHOCTH K
Pa3HOOOPa3HON COBMECTHOH JESATENFHOCTH IPU BBINOJHEHHU Y4eOHBIX, MO3HABATEIBHBIX 3aJ1ad,
BBINIOJTHCHUN XMMHYECKAX OKCIICPUMEHTOB, CO3JaHUM Y4eOHBIX IPOCKTOB, CTPEMIICHHS K
B3aMOIIOHUMAHHIO W B3aMMOIIOMOLIM B IpOILECCe ATOW Y4eOHOH JEesITeNIbHOCTH, TOTOBHOCTH
OLICHUBAThH CBOE MOBEJCHHE U MOCTYIKH CBOMX TOBAPHIIEH C MO3HUIIH HPABCTBEHHBIX U MPABOBBIX
HOPM C y4ETOM OCO3HaHHMSI TOCIICACTBHI TIOCTYIIKOB;

3) HEeHHOCTH HAYYHOTO MO3HAHMS:

MHPOBO33PEHYECKHE MPEICTABICHUS O BEIECTBE M XUMHYECKOW PEaKIMH, COOTBETCTBYIOLIHE
COBPEMECHHOMY YPOBHIO Pa3BUTHsI HAyKH U COCTABJISIOLINE OCHOBY IS IMOHUMAHHS CYIIHOCTH
HAYYHO KapTHHBI MUpA, MPEACTABICHHS OO0 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUsSI MPUPO/IbI,
B3aMOCBSI35X YEJIOBEKA C IIPUPOIHOM CPEIOid, O POJIM XUMHH B IMO3HAHUH ITUX 3aKOHOMEPHOCTEH;

MO3HABATEIbHBIC MOTHBBI, HANPABICHHBIC HA IIOJyYCHHE HOBBIX 3HAHHH 10 XUMUH,
HEOOXOIMMBIC JUIsi OOBSICHCHUS HAONIOAAaeMBbIX MPOLIECCOB U SBJICHHM, [O3HABATEIbHOM,
UH()OPMAIIMOHHON U YMTATENLCKOI KyJIbTYpbI, B TOM YHCJIC HABBIKOB CAMOCTOSTEIBHOU pabOThI €
y4eOHBIMH TEKCTAMH, CHPABOYHON JHTEpaTypoil, JOCTYIHBIMH TEXHUYECKHMH CPEACTBAMH
UH(OPMAIIMOHHBIX TEXHOJIOTHH;

uHTEpeC K OOyYEeHWIO W TO3HAHUIO, JI0003HATENBHOCTh, TOTOBHOCTh M CIIOCOOHOCTH K
caM000pa30BaHMI0, MPOSKTHOW M HCCIEAOBATEIbCKOW JNESITENbHOCTH, K OCO3HaHHOMY BBHIOOpY
HAIpaBJICHHOCTH U YPOBHs 00y4eHUs B JaJbHEHIIEM;

4) ¢popMHpOBaHUS KYJIbTYPHI 310POBbSI:

OCO3HaHHE LIEHHOCTH JKU3HU, OTBETCTBEHHOTO OTHOLICHHUS K CBOEMY 3J0POBbBIO, YCTAHOBKHU
Ha 3/I0pOBBI 00pa3 >KW3HU, OCO3HAHUE TMOCIEACTBUA M HENPUATHE BPEIAHBIX IPHBBIUEK
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(ynoTpeOyieHusT aJKOToJisl, HApPKOTHKOB, KYpEHHs), HEOOXOIUMOCTH COOJIOACHUS TPABUI
0€30MMacHOCTH MPHU OOPAIEHUH C XUMHYECKUMHU BEIIECTBAMU B OBITY M pPEAIbHOMN KH3HH;

5) Tpy10BOr0 BOCIIUTAHUSI:

WHTEpEC K MPAKTHYECKOMY M3YUeHHUIO0 Tpodeccuii u Tpyaa pa3imyHOTO POJia, YBAXKCHHE K
TPYLy U pe3yJibTaTaM TPYJIOBOM JEATEILHOCTH, B TOM YHCJIE Ha OCHOBE MPUMEHEHUS TPEIMETHBIX
3HaHUH 10 XMMHUH, OCO3HAHHBIN BHIOOp MHANBUIYATLHON TPACKTOPUHU MPOAOJLKEHUSI 00pa3oBaHUs
C y4€TOM JMYHOCTHBIX HHTEPECOB M CIOCOOHOCTH K XHWMHH, OOINECTBEHHBIX HHTEPECOB U
moTpeOHOCTEeH, yCemHoN po(heCCHOHATBHON JIEITEILHOCTH U Pa3BUTHS HEOOXOIUMBIX YMEHUH,
TOTOBHOCTH aJJalITUPOBATHLCS B MTPOPECCHOHAIBHOMN Cpejie;

6) 3K0JIOrHYecKOro BOCIIUTAHMS:

9KOJIOTUYECKH II€JIECO00pa3HOE OTHOIICHUE K MPUPOJE KaK MCTOUYHMKY JKM3HU Ha 3eMiie,
OCHOBE €€ CYIIEeCTBOBAHMS, MOHMMAHHUE IIEHHOCTH 3J0pOBOTO M 0e30macHOro olpa3a >KU3HU,
OTBETCTBEHHOE OTHOIIEHNE K COOCTBEHHOMY (P3UUYECKOMY U TICHXHYECKOMY 37I0POBbIO, OCO3HAHUE
IIEHHOCTH COOJIIO/ICHUS MPaBWJI O€30IMMaCHOTO TMOBEJCHUsS MPH paboTe C BEIIECTBAMH, a TAaKKE B
CUTYaIHX, YTPOKAIOITUX 370POBBIO M KU3HU JIIOJICH;

CIIOCOOHOCTH TIPUMEHSTH 3HAHUS, TIOJIydaeMble MPU U3YYCHUH XUMHH, JJI PEIIeHus 3ajad,
CBSI3AHHBIX C OKPYXAIOIIEH MNPUPOJHON Cpeloid, Il TOBBIIIEHHUS YPOBHS HKOJOTHYECKON
KYJIbTYpbI, OCO3HAaHMsI TJIO0ATHHOTO XapakTepa SKOJOTHMUECKHX MPOOJIeM W MyTeH WX perieHus
MOCPEJCTBOM METOJIOB XHMHH, SKOJOTHYECKOTO MBINUICHUS, YMEHHS PYKOBOJICTBOBATHCS UM B
MO3HABaTEIbHOM, KOMMYHUKATUBHOW U COLIMAIIBHOM MPaKTUKE.

METANPEIMETHBIE PE3YJIbTATbBI

B cocraBe MerampeIMETHBIX pe3yJIbTAaTOB BBIACIAIOT 3HAYUMBbIE i  (OPMHUPOBAHUS
MHUPOBO33pEHUs OOIICHAyYHbIE€ MOHSTHUS (3aKOH, TEOpHs, NMPHUHLUI, THUMOTEe3a, (PakT, CUCTEMa,
MIPOLIECC, DKCIEPUMEHT U APYroe.), KOTOPbIE HCIOJIB3YIOTCS B €CTECTBEHHO-HAYYHBIX YYEOHBIX
IpeaMeTax U MO3BOJISIOT Ha OCHOBE 3HAHUHM U3 3TUX IpPeaMeToB (OPMUPOBATH MPEACTABICHUE O
LEJOCTHOW HAy4YHOW KapTHHE MHpa, U YHHBEpcalbHble yueOHbIe AEHCTBUA (IIO3HABATEIbHBIE,
KOMMYHHKATHBHBIC, PEryIATHBHbBIC), KOTOpble OO0ecreynBaloT (POPMUPOBAHHUE TOTOBHOCTU K
CaMOCTOSITEIbBHOMY TUIAHUPOBAHUIO M OCYIIECTBICHUIO Y4€OHO 1eATeIbHOCTH.

ITo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE YUeOHbIe 1eliCTBHS

Ba3oBble 1oruyeckue geiicTBus:

YMEHHUSI UCIIOIb30BaTh MPUEMBI IOTHYECKOTO MBIILICHUS IPU OCBOCHUH 3HAHUI: PACKPHIBATH
CMBICTT XUMHUYECKHX MOHATUHN (BBIACIATh UX XapaKTepHbIe MPU3HAKU, YCTAHABINBATH B3aUMOCBS3b
C APYrUMU MOHSTHUSIMU), UCTIOJH30BATh MOHATHUS AJIsi OOBSACHEHUS OTJCNIbHBIX (DAKTOB U SBJICHUH,
BBHIOMpATh OCHOBAaHUS W KPUTEPUM JUIsl KiIacCU(UKAIMM XUMUYECKHX BEIIECTB U XUMHYECKHUX
peakiuii, ycTaHaBIMBaTh MPUYUHHO-CIIEJICTBEHHBIE CBA3U MEXAY OObEKTaMH W3YYeHHUS, CTPOUTH
JIOTUYECKUE pacCyXAeHUs (MHIYKTUBHBIC, ACIyKTHBHBIC, IO AaHAJOTUH), JelaTh BBIBOJBI H
3aKITHOYEHUS;

YMEHUE MPUMEHATh B IPOIECCE IMO3HAHUS MOHATUA (TIPEIMETHbIE U METallpeMETHBIE),
CUMBOJINYECKHE (3HAKOBBIE) MOJIENH, WCIIOJIb3yeMble B XUMHUH, MpeoOpa3oBBIBaTh HIUPOKO
MpUMEHSeMble B XUMHH MOJICNIbHBIE TMPEACTABICHHUS — XUMHUYECKHH 3HAK (CHMBOJ JJIEMEHTA),
xuMuueckas (opMmyna U ypaBHEHHE XHMUYECKOW peakuud — TpU pElIeHUH YydeOHo-
MO3HABATENbHBIX 337a4, C YI4ETOM 3TUX MOJEJIbHBIX MPEICTABICHUN BBISBIATh U XapaKT€pPU30BATh
CYIIIECTBEHHBIE MPU3HAKU M3y4aeMbIX 00OBEKTOB — XMMHUYECKHUX BEIIECTB U XUMHUYECKUX PEaKIUi,
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BBISIBIISITH OOIIME 3aKOHOMEPHOCTH, PUIMHHO-CJICJICTBCHHBIE CBS3HM M MPOTUBOPEUHS B U3Y4aEMbIX
nporeccax u sIBICHUSX.

Ba3oBble uccienoBarejbckue 1elicTBUS:

YMEHHE UCIIOJIb30BaTh MMOCTABIICHHBIC BOMPOCHI B KAUECTBE MHCTPYMEHTA IMO3HAHUS, & TaKKe
B KaueCTBE OCHOBBI JJIsi (POPMHUPOBAHUS THUIIOTE3BI 10 MPOBEPKE MPABUIBHOCTH BBICKA3BIBAEMBIX
CYXKJICHUH;

MPUOOpETEHNE OMbBITa TO IUIAHHPOBAHUIO, OPTaHU3AMH W TPOBEICHUIO YUECHUYCCKHX
HKCTIIEPUMEHTOB, YMEHHE HAONOJATh 332 XOJOM IPOIECcca, CaMOCTOSTEIBHO MPOTHO3UPOBATH €T0
pe3ynbTat, (GOopMyIHpOBaTH O00OMIEHUS W BBIBOABI IO pe3yiabTaTaM IPOBEACHHOTO OIIBITA,
WCCIIEIOBAHUS, COCTABIISITh OTYET O MPOAETAaHHOM padoTe.

Pa6ora ¢ undopmanmueii:

YMEHHE BBIOMPATh, AaHATM3UPOBATh U HHTEPIPETUPOBATH UHPOPMAIUIO PA3IMIHBIX BHJIOB H
dbopM mpeacTaBIeHUS, TMOTYYaeMyI0 W3 Pa3HBIX HMCTOYHHUKOB (HAyYHO-TIOMYJISPHAS JINTEpaTypa
XHUMHYECKOTO COJCpKaHU, CIPaBOYHBIC MOCOOMs, pecypchl MHTepHeTa), KPUTHUSCKHA OICHUBATH
MIPOTHBOPEUYUBYIO H HEJIOCTOBEPHYIO HH(POPMAITHIO;

YMEHHE MPUMEHATh Pa3IMYHbIe METOJBI M 3alPOCHI MPH MOUCKe W 0TOOpe MH(pOpPMAIHH U
COOTBETCTBYIOIINX JTAHHBIX, HEOOXOIMUMBIX JUIS BBITIOJHEHHS y4eOHBIX W TIO3HABATEIBHBIX 3a/1a4
OTIPENIENIEHHOTO THUMA, MNpUOOpeTeHHe OmbITa B 00JaCTH WCIOJIB30BaHUS HH()OPMAIOHHO-
KOMMYHHKATHBHBIX TEXHOJIOTHUH, OBJAJCHHUE KYJIbTYpOH aKTHBHOTO HCIIOJIb30BAHUS PA3TUIHBIX
MOMCKOBBIX CHUCTEM, CaMOCTOSITEIbHO BBIOMpaTh ONTHUMalbHYIO (OpMy MpeAcTaBICHUS
uHboOpMallUd M WUIIOCTPUPOBATh pellaeMble 3aJaud HECIOKHBIMU CXeMaMH, IuarpaMMaMH,
npyrumu opmamu rpaduKu ¥ ©X KOMOUHAIIMSMUY;

YMEHHE HCIOJIb30BaTh M AaHAJU3UPOBATh B Ipoliecce y4eOHOW U HCCIIeN0BaTEeIbCKON
NesITeNIbHOCTH UH(POPMALIHIO O BIUSHUH MPOMBIIIIEHHOCTH, CEJIbCKOTO X03sIMCTBa U TpaHCIIOpTa Ha
COCTOSIHUE OKPYKAIOUICH MPUPOTHON Cpeibl.

KoMMyHMKaTHBHBbIE YHHUBEpPCAJIbHbIE Y4eOHbIEe JeiCTBUA:

YMEHHUS 3a7]aBaTh BOMPOCHI (B XO/€ AUAJIOTA U (MJTH) AUCKYCCHH) IO CYIIECTBY 00CYXIaeMOi
TeMbI, (POPMYIUPOBATH CBOU MPEITIOKEHHSI OTHOCUTEIHHO BBITIOJIHEHUS IPEATI0KEHHOM 3a/1auH;

YMEHHUS MIPEACTABIATh MOJIyd€HHbIE Pe3yIbTaThl MI03HABATEIBHON IEATEIHHOCTH B YCTHBIX U
MUCBMEHHBIX TEKCTax; JellaTh IMPE3CHTAlUI0  PE3yJIbTaTOB  BBHINOJHEHUS  XHUMHYECKOTO
JKCIEpUMEHTa (J1abopaTOpHOro OmbITa, JabopaTopHO pabOThl MO HUCCIEIOBAHHIO CBOWCTB
BEIIECTB, YUeOHOTO MPOEKTA);

YMEHHSI y4eOHOTO COTPYIHHUYECTBA CO CBEPCTHHMKAMU B COBMECTHOI TMO3HABATENBHOU H
HCCIIEIOBATENIbCKON JIESITEIbHOCTH MPU PEIICHUN BO3HUKAIOLIUX MPOOJIeM Ha OCHOBE yuéTa 00X
MHTEPECOB U COTJIACOBAHUA MO3ULUK (0OCYXKAECHHS, OOMEH MHEHHMSIMH, «MO3TOBBIE ILITYPMbI»,
KOOpJUHAIIMS COBMECTHBIX NEHCTBHI, ONpeieNieHne KPUTEPUEB 0 OIEHKE KaueCTBA BHIOJHEHHON
paloThI U JpyTHe).

PeryisiTuBHbIE YHHBepPCaJIbHbIE YUeOHbIe NelicTBUS:

YMEHHE CaMOCTOSITENIbHO OMNpPEAENATh LENH ACATEIbHOCTH, IJIaHUPOBAaTh, OCYIIECTBIISTH,
KOHTPOJHUPOBATH U MPH HEOOXOIUMOCTH KOPPEKTHPOBATH CBOIO JIESTEIILHOCTD, BRIOMpATh Harboiee
a¢deKTUBHBIE CIIOCOOBI PEIIeHUs] YYEOHBIX U MO3HABATENBHBIX 33/]a4, CAMOCTOSTEIHHO COCTABIISATh
WIH KOPPEKTUPOBATH MPEUIOKEHHBINH alTOPUTM JIEHCTBUN TpU BHITIOJHEHHUH 33/laHUN C Y4ETOM
MOJIy4eHHUsI HOBBIX 3HaHUN 00 M3y4aeMbIX OOBEKTaX — BEIIECTBAX W pEAKIUAX, OICHUBATH
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COOTBCTCTBHUC IMMOJIYYCHHOI'O PE3YyJIbTaTa 3asBJICHHOM e, YMCHUC UCIIOJIb30BATh U aHAJIM3UPOBATDH
KOHTCKCTHI, ITPEAJIaracMbIC B YCJIOBUU 3aIIaHPII>i.

NPEAMETHBIE PE3YJIbTATDBI
B cocraBe mpeaMeTHBIX peE3yNbTaTOB [0 OCBOCHHIO O0OS3aTEIBHOTO COACPIKaHUS,
YCTaHOBJIEHHOTO JaHHOW (enepanbHOil pabouell MNporpaMMOM, BBIIEISIOT: OCBOEHHbBIE
00yJaromuMuCs HaydHbIe 3HAHHSI, yMEHUS U CIIOCOOBI ICHCTBHH, crienuduIecKre s peAMETHON
obOmacti «XWMHs», BHIBI JESITEIBHOCTH IO TOJYYCHHIO HOBOTO 3HAHUS, €T0 HWHTEPIpPETAIHH,
peoOpa30BaHMIO U IPUMEHEHHUIO B PA3JIMUHBIX YIEOHBIX U HOBBIX CUTYalLIUSX.

K kxoniy oOydyeHuss B 8 kjacce IpeiMeTHble pe3yabTaTbl Ha 0a30BOM YpPOBHE JIOJKHBI

oTpaxarb c(hOPMHPOBAHHOCTh Y OOyUaIOUIUXCS YMEHUI:

® pacKpbIBaTh CMBICI OCHOBHBIX XUMHYECKHMX IOHSATUH: aTOM, MOJIEKYJa, XMUMHUYECKUN
3JIEMEHT, NIPOCTOE BEIIECTBO, CI0KHOE BEIIECTBO, CMECH (OJHOPOHAS U HEOJAHOPOIHAS),
BaJICHTHOCTh, OTHOCHUTEJIbHASI aTOMHasi M MOJIEKYJspHas Macca, KOJMYECTBO BEIIECTBA,
MOJIb, MOJIIpHAas Macca, MaccoBas JOJIsI XUMHUYECKOrO JJIEMEHTa B COEIUHEHHH,
MOJISIPHBIN 00BbEM, OKCH/I, KUCI0Ta, OCHOBAHUE, COJIb, JIEKTPOOTPULIATEIHHOCTh, CTETIEHb
OKHUCIJICHHS, XUMHUYECKas peakius, Kilaccu(uKalus peaxkiuil: peakluuud COeAUHEHUS,
peaKkiuu pa3jaoKeHus, peakiiuy 3aMeIIeHNs], peakllui 00OMeHa, IK30- U SHA0TEPMUUYECKUE
peakiuu, TerIoBol 3pGEeKT peakiuu, siApo aToma, IEKTPOHHBIA CIIOM aToma, aToMHas
opOuTanb, paadyc aroMa, XMMHUYECKas CBs3b, MOJIApHAs U HEMOJspHas KOBAJCHTHas
CBS3b, HOHHAasl CBfA3b, HMOH, KAaTHOH, AaHWOH, pacTBOpP, MaccoBas JOJs BellecTBa
(TIpoLIeHTHAsI KOHIICHTPAIIKS) B paCTBOPE;

® JUUTIOCTPUPOBATh B3aUMOCBS3b OCHOBHBIX XUMUYECKHX IOHSATUH W NPUMEHATh 3TH
MOHATHS MPU ONMCAHUU BELIECTB U UX NPEBPALCHUN;

®  ICIIOJIb30BaTh XUMUYECKYIO CUMBOJIUKY JIJIsl COCTaBNIeHUs (DOpMyJT BEIIECTB U YpPaBHEHUN
XUMUYECKUX PEAKIUH;

e OmpelneisITh BaJCHTHOCTh AaTOMOB D3JEMEHTOB B OHHApHBIX COEAUHEHUSX, CTEIEHb
OKHUCJICHHUS DJJIEMEHTOB B OHHApHBIX COCAMHEHUSAX, MPUHAIICKHOCTh BELIECTB K
OompeNeNnéHHOMY KJacCy COeAMHEHWH 1o ¢dopMynaMm, BHJA XUMHYECKOH CBS3U
(KoBajieHTHAsl U HIOHHAS) B HEOPraHUYECKUX COCTUHEHUSX;

e packpbiBath cmbici Ilepuonnueckoro 3akona /. M. MenneneeBa: I€MOHCTPUPOBATH
[IOHMMAaHHE TEPUOANYECKON 3aBUCUMOCTH CBOWCTB XUMHMYECKHUX 3JEMEHTOB OT UX
nojoxenus B Ilepuonnueckoil cucTeme, 3aKOHOB COXPAHEHHS MAacChl BEIIECTB,
MIOCTOSTHCTBA COCTaBa, aTOMHO--MOJIEKYJISIPHOTO yU€HHUs, 3aKOHa ABOTaIpo;

e ONUCBIBATh M XapaKTepu3oBaTh TabmuuHyto ¢opmy [lepromuyeckoilt cHCTEMBI
XUMHUYECKUX DJIEMEHTOB: pa3NuyaTh MOHATHUS «rJaBHas moiarpymnmna (A-Tpynma)» u
«mobounass noarpynna (b-rpymnma)», Manele ©W OOJbIIME TEPHOJIBI, COOTHOCHUTH
o0o03HaueHusl, KoTopsle MMeroTcs B Tabnmuue «llepuoanyeckas cucteMa XUMHUYECKUX
anemeHToB [[. M. MenneneeBa» ¢ 4YHMCIOBBIMU XapaKTEPUCTHKAaMH CTPOEHUS aTOMOB
XMUMUYECKUX DSJEMEHTOB (COCTaB W 3apsi sapa, oOIllee YHUCIO HIEKTPOHOB U
pacnpeneseHue ux Mo 3JIEKTPOHHBIM CIIOSIM);

e KJaccU(UIMPOBATh XMMUYECKHE DJIEMEHTBI, HEOPraHWYECKHUE BEIECTBAa, XUMHUYECKUE
peakuuu (MO 4YMCIYy M COCTaBYy YYAacTBYIOLUIMX B PEAKLUUU BEIIECTB, IO TEIJIOBOMY

dbdekry);



16

XapakTepu30BaTh (OMUCHIBATH) OOLIME XUMUYECKHE CBOMCTBA BEIIECTB Pa3IUUYHBIX
KJIacCOB,  MOATBEPXKJasi  OMNHMCAHUE  MpPUMEpPaAaMU  MOJIKYJSPHBIX  YpaBHEHUU
COOTBETCTBYIOIINX XUMHUYECCKHX PEAKIIHIA,

MMPOTHO3UPOBATh CBOWCTBA BEIIECTB B 3aBUCUMOCTHM OT HMX KAaue€CTBEHHOTO COCTAaBa,
BO3MOYHOCTH TPOTCKAHUS XUMUYICCKUX TIPEBPAIICHUIA B PA3IMYHBIX YCIOBHSIX;
BBIYUCIIATHE OTHOCUTEIBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MAacChl BEIIECTB, MaCCOBYIO
JIOJIF0 XUMHYECKOTO 3JIEMEHTa 1Mo (opMyse COCIMHEHHS, MAaCCOBYIO JIOJIO BEIECTBa B
pacTBope, MPOBOAUTH PACUETHI 10 YPABHEHHUIO XMMUYECKOHN PEaKIUu;

MIPUMEHSATh OCHOBHBIE OIEpAIllMd MBICIUTEILHON AESITEIbHOCTH — aHAIN3 W CHUHTE3,
cpaBHeHHE, O000OIIEHHE, CUCTEMATH3AINI0, KJIACCU(UKAINIO, BBISIBICHWE TPUYUHHO-
-CJI€[ICTBEHHBIX CBSI3€Ml — IS M3Y4YEHUs CBOMCTB BEHIECTB M XUMHYECKHUX pPEaKIHi,
€CTECTBEHHO-HAyYHbIE METOJbl MO3HAHUS — HAOIIOJCHUE, U3MEPEHHE, MOJCIMPOBAHUE,
SKCIEPUMEHT (peabHbI U MBICICHHBIN);

CleIoBaTh MpaBWIAM  TOJB30BAHUS ~XMMHUYECKOW TMOCylIod ©  JabOpaTOpHBIM
000opyIOBaHHEM, a TaKXKe IMpaBujaM OOpamieHHs C BEIIeCTBAaMH B COOTBETCTBHUH C
WHCTPYKITUSMH TI0 BBITIOJTHEHHUIO J1a00PATOPHBIX XHMHUYECKHUX OTIBITOB IO TIOIYYCHHIO U
coOMpaHni0 Ta3000pa3HBIX BEMIECTB (BOJOpPOJAa U  KHCIOPOJa), MPUTOTOBICHHUIO
pacTBOPOB C OMPEAECIEHHON MAacCOBOM JI0JIE PACTBOPEHHOIO BEIIECTBA, MJIAHUPOBATH U
MPOBOJIUTh XUMHUYECKHE OJKCIEPUMEHTHI IO PAcClO3HABAHUIO PACTBOPOB IEJIOUYEH U
KHCJIOT C IOMOIIBIO MHAUKATOPOB (JIakmMyc, (peHopTaaenH, METHIOPaHXK U IPYTHUe).

K koHmy oOydeHuss B 9 KJacce MpeIMETHBIC Pe3y/lbTaThl Ha 0a30BOM YpPOBHE JIOJDKHBI
OTpakaTh C(HOPMUPOBAHHOCTH Y OOYUAIOIINXCS YMECHHM:

PacKpbIBaTh CMBIC OCHOBHBIX XHUMHYECKUX MOHSITHM: XUMHYECKUH DJIEMEHT, aroM,
MOJIEKYJa, UOH, KaTHOH, aHHOH, MPOCTOE BEIIECTBO, CJIOYKHOE BEUIECTBO, BAJIEHTHOCTb,
ANIEKTPOOTPHUIATENILHOCTD, CTEIICHb OKUCIICHUS, XUMUYECKasl pEaKius, XUMUYECKas CBA3b,
TEIUIOBOM 2(PQeKT peakuuud, MOJb, MOJSPHBI O00BEM, pPACTBOP, AIEKTPOJIUTHL,
HEDJIEKTPOJIUTHI,  BJCKTPOJIUTUYECKAs JUCCOLMALMA, peakUud HOHHOrOo oOMeHa,
KaTajau3aTop, XUMHUYECKOE€ paBHOBecHE, OOpaTUMble U HEOOpaTHUMbIE pEaKIIuW,
OKHUCJIUTEIbHO-BOCCTAHOBUTENIbHBIE PEAKIIUU, OKHCIUTENb, BOCCTAHOBUTENb, OKUCIICHUE
U BOCCTaHOBJIEHHE, aJUIOTPOIUs, aM(OTEpHOCTb, XUMHYECKas CBs3b (KOBaJIEHTHAs,
WOHHAs, MeTaJUIMuecKas), KpUCTAJUIMYecKas pemérka, KOppOo3us METaJIOB, CILIABHI,
CKOPOCTh XUMUYECKOW peakiuu, npeaensHo nomyctumas konmnentpamnus [1JIK BemiecTsa;
WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XHMUYECKUX MOHSATHH W MPUMEHSATH 3TU
MOHATHS MPHU ONMKMCAHUU BEIIECTB U UX MPEBPAICHHUIA;

HCI0JIb30BAaTh XMMHYECKYIO CUMBOJIMKY JUIsl COCTaBleHUs (hOpMyJT BELIECTB U YpaBHEHUN
XUMHYECKUX PEaKIIHii;

ONPENENATh BaJEHTHOCTh U CTENEHb OKUCIEHUS XUMUYECKUX 3JIEMEHTOB B COCAMHEHUSIX
pPa3IMYHOTO COCTaBa, MPUHAJUICKHOCTh BEIIECTB K ONPEACIEHHOMY KIIACCy COEAMHEHUI
mo QopmynaMm, BHI XUMHYECKON CBs3U (KOBaJCHTHAsl, WOHHAs, METAJJIUYecKas) B
HEOPraHMUYECKUX COCIMHEHUSX, 3aps]l NOHA TI0 XUMHUYECKOU (opmyrie, XxapaKkTep cpelibl B
BOJIHBIX pAacTBOpaXx HEOPraHUYECKUX COECJAMHEHHH, THUI KPUCTAIUIMYECKON pPEIETKU
KOHKPETHOTO BEIIECTBA;

packpbiBath cmbici Ileproanyeckoro 3akona J[. . MenaeneeBa u 1eMOHCTPUPOBATH €r0
MOHMMAaHKe: OMHCHIBaTh M XapakTepu3oBaTh TabmuyHylo ¢opmy [lepuonndeckoii
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CUCTEMbI XHMHYECKUX JIEMEHTOB: pa3IN4aTh MOHITHS «TJIABHAS MOATPYINa (A-Trpyrma)y»
u «mnobounas moxarpynmna (b-rpymma)», mameie ¥ OOJBINIHE TMEPHOIBI, COOTHOCHTH
0003HaYCHHsSI, KOTOPBIE MMEIOTCS B TMEPHOAMYECKON TaOmuIlEe, C YHUCIOBBIMU
XapaKTePUCTHKAMHU CTPOCHUS aTOMOB XMMHUYECKUX DJIEMEHTOB (COCTaB W 3apsija sapa,
oOIIee 4YUCIO DIEKTPOHOB M PACIPEICICHUE WX 10 SJIEKTPOHHBIM CIIOSIM), OOBSICHATH
o0mIue 3aKOHOMEPHOCTH B U3MECHEHHUU CBOMCTB 3JICMEHTOB M MIX COSJMHCHUN B TIPEIeiIax
MaJIbIX IIEPUOJIOB ¥ IJIABHBIX MOATPYII C YIETOM CTPOCHHS HX aTOMOB;
KJIACCU(UITUPOBATh XUMHUYECKUE 3JIEMEHTHI, HEOPraHMYEeCKHE BEIIECTBA, XMMHYCCKHE
peakiuu (M0 YHCITYy M COCTaBYy YYAaCTBYIONIUX B PEAKIUU BEIIECTB, IO TEIJIOBOMY
3¢ deKTy, M0 N3MEHEHUIO CTETICHEH OKUCIICHHUSI XUMHYECKUX JICMEHTOB);
XapaKTepHU30BaTh (OMUCHIBATH) OOIIKE U CTIEIIU(UISCKUE XUMUYECKUE CBONCTBA MPOCTHIX
M CIIOKHBIX BEIIECTB, TOITBEPXkIasi OMHMCAHWE MPUMEPAMH MOJIEKYISPHBIX W HOHHBIX
YPAaBHEHUN COOTBETCTBYIOIIMX XUMUYECKUX PEAKLINN;

COCTaBJISITh YPAaBHEHUS SJEKTPOJUTHYECKON IUCCOUMALMM KHUCIIOT, IIEJI0OYe U COJIeH,
MOJIHBIE W COKpAIIEHHBIC ypaBHEHHUS peakIuii MOHHOTO OOMEHa, YpaBHEHHUS pPEaKIIHi,
MTOATBEPIKIAIONUX CYIIECTBOBAHHE TE€HETUYCCKON CBSI3U MEXTy BEIICCTBAMH Pa3TMYHBIX
KJIaCCOB;

pPacKphIBaTh CYIIHOCTh OKHCIUTEIBHO-BOCCTAHOBUTEIBHBIX PEAKIMH  ITOCPEICTBOM
COCTaBJICHUS SJICKTPOHHOTO OallaHCa ATHX PEaKIIHii;

MIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBHCHUMOCTH OT HX CTPOEHHUS, BO3MOXKHOCTHU
MPOTEKAHUSI XUMHUECKUX MPEBPAILlEHU B PA3INYHBIX YCIOBUSX;

BBIYHCISATH OTHOCUTEIBHYIO MOJIEKYISPHYIO M MOJIAPHYIO MacChl BEIIECTB, MAacCOBYIO
JIOJII0 XMMHYECKOTO 3JIEMEHTa Mo (opMylsie COEIUHEHUS, MAaCCOBYIO JIOJIO BEIIECTBA B
pacTBope, MPOBOIUTH PACUETHI IO YPaBHEHUIO XUMUYECKOM peakinu;

coOnroAaTh MpaBuUja MOJB30BAaHUSA  XUMHYECKOW TMMOCYAOH M J1abopaTOpHBIM
o0opynoBaHHEM, a TakKe INpaBHia OOpAIlEHUS C BEIIECTBAMU B COOTBETCTBHH C
MHCTPYKUHUSMHU 10 BBIOJHEHHUIO Ja00PAaTOPHBIX XMMHUYECKHUX OMBITOB MO MOJIYYCHHUIO U
coOHMpaHuIo ra3000pa3HBIX BEIIECTB (AMMHAKa M YTJIEKUCIIOTO rasa);

MIPOBOJUTH PEAKIUU, IMOATBEPXKIAIOUINE KAueCTBEHHBIM COCTAaB Pa3IMYHBIX BEIIECTB:
pacro3HaBaTh OIBITHBIM TYTEM XJIOpUA-, OpoMHa-, WOAMI-, KapboHat-, docdart-,
CWJIMKAT-, Cyab(aT-, THIPOKCUI-UOHBI, KATHOHBI aMMOHUS M MOHBI U3yYEHHBIX METAJUIOB,
MPUCYTCTBYIOIIKE B BOJAHBIX PACTBOPaX HEOPraHUYECKUX BEILECTB;

MPUMEHSITh OCHOBHBIE OIEPallMd MBICTUTENBFHOM NESTENbHOCTH — aHalu3 W CHHTE3,
cpaBHEeHHE, 0000IIeHIe, CUCTEMATH3AIUIO, BRISIBICHUE MTPUUNHHO-CIIEICTBEHHBIX CBS3EH
— JUIS U3y4eHUS CBOMCTB BEUIECTB U XHMHMUYECKUX pEaKIHMi, €CTeCTBEHHO-HAY4YHbIE
METO/IbI TIO3HAHUS — HAOI0JICHHEe, U3MEPEHUE, MOJICTMPOBaHHE, SKCIIEPUMEHT (pealbHbIi
Y MBICTICHHBIN).
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8 KIIACC
KoJsnyecTBo 4yacoB DJIeKTPOHHBbIE
Ne HaumeHoBaHue
(uudposbie)
n/ pasaenos M TeM | Bceer | KonrpoJubn IIpakTHyeck
o0pa3oBaTe/ibHbIE
I NMporpamMmMbl 0 ble padoThI ue padoTsl
pecypchl
Paznean 1. IllepBonayanbHble XUMUYECKHE OHATHS
Xumus —
axHass o0mnac
S —— bubmorera LIOK
1.1 . 7 1 2 https://m.edsoo.ru/7f418
MPaKTUYECKOU
37c
NEeSTETHHOCTH
L ):1 ]
BemecTtBa u bubnmmoreka HOK
1.2 XHUMHYECKHE 18 0 https://m.edsoo.ru/7f418
peakuuu 37¢c
Hroro mo pazgeny 25

Pa3znen 2. BaxHelinue npeacTaBuTe/ M HEOPraHUYeCKUX BellecTB

EOEHZXQ bubGnuoreka LIOK
2.1 HCHOPOX. 14 1 1 https://m.eds00.ru/7418
ITousitue 00
37c
OKCHIAX
Boaopon. bubanorexa HOK
2.2 IToustue o| 6 0 1 https://m.edsoo.ru/7f418
KHACJIOTaX U COJIAX 37¢c
Bopa. PactBopbl. bubanorexa HOK
2.3 IToustue 06| 12 1 1 https://m.edsoo.ru/7f418
OCHOBaHHUSIX 37¢c
S;;:E{He bubnuoteka HOK
2.4 20 1 1 https://m.edsoo.ru/7f418
HEOPraHMYECKHX
. 37c
COEIUHEHUI
Hroro no paszneny 52

Pasnen 3. Ilepunognyecknii 3axkon u Ilepuoanyeckas cucrema xumu4ueckux djaementos JI. H.

MenpgeseeBa. CrpoeHue  aTroMoB. XHMMHYeCKasi  CBf3b. OxucaureJbHo -
BOCCTAHOBHMTEJIbHbIE PeaAKIIUA
31 [lepuonnueckuii 18 1 0 bubnmnoreka [HOK
3aKOH u https://m.edsoo.ru/7f418



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
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
https://m.edsoo.ru/7f41837c
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[Tepuoauueckas 37c
cucremMa
XUMHYECKUX
anementoB [l .
Menjeneera.
Crtpoenue atoma
Xumudaeckas
CBSI3b. bubnmmoreka LHOK
3.2 OKHCIIUTETBHO- 6 https://m.edsoo.ru/7f418
BOCCTAHOBUTEJIBH 37c
bIC pEaKIUu
bubnnoreka HOK
HWtoro mo pazneny 23 https://m.edsoo.ru/7f418
37¢c
bubnnoreka HOK
PesepBHOE Bpems 1 https://m.edsoo.ru/7f418
37¢c
OBIIEE
KOJIMYECTBO 102
YACOB 1o

I[TPOTPAMME



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
https://m.edsoo.ru/7f41837c
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9 KJIACC
KoaugecTBo 4acoB DJIeKTPOHHBbIE
Ne HauMeHoBaHHne
(uudposbie)
n/ pasaenos u TeM | Bcer | KonTpoabHn IIpakTHyeck
o0pa3oBaTejibHbIE
n NMPOrpamMmbl 0 ble padoThI ue padoTsl
pecypchl
Pa3nes 1. BemecTBo U XMuMH4YeCKHe peaKunu
[ToBTOpEeHUE u
yri1yOJieHHne bubnuoteka [HOK
1.1 3HAHUU OCHOBHBIX | 5 1 0 https://m.edsoo.ru/7f41a
pasnennoB Kypca 8 636
Kjacca
O
SaCiOiHB;e oc bubanorexa HOK
KOHOMEPHOCTHA
1.2 P 4 0 0 https://m.edsoo.ru/7f41a
XAMHYECKIX
. 636
peakimit
DIIEKTPOJIUTUYECK
asi  JIUCCOLMaIls. bubanorexa HOK
1.3 XuUMHYECKUE 8 1 1 https://m.edsoo.ru/7f41a
peakuu B 636
pacTBopax
Hroro mo pazgeny 17
Paznen 2. HemeTa/JILI M X COeAMHEHHUS
Oo01mas
XapaKT:pHCTHKa bubnuoteka HOK
XUMHAYECKUX
2.1 4 0 1 https://m.edsoo.ru/7f41a
ssieMeHTOB VIIA-
636
TPYIIIBL.
TI"ajmorensl
Oo6ras
z;;;{a;;:sz:;nm bubnunoreka HOK
2.2 6 0 0 https://m.edsoo.ru/7f41a
3j1eMeHTOB  VIA-
636
rpymnbsl. Cepa u
e€ coeIMHEHUS
Oo6ras
i:ll; a;:eef f;;m(a bubnunoreka HOK
2.3 7 0 1 https://m.edsoo.ru/7f41a
JJIEMEHTOB  VA-
636
TPYIIBL. A3zor,
dochop u wux



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
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
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COCAMHCHUA

OOmas
XapaKTepUCTUKa
XUMHYECKUX

24 aneMeHToB [VA-
rpynmsl. Yriepon
U KPEMHUH U HX
COEIMHEHUs

bubnnoreka HOK
https://m.edsoo.ru/7f41a
636

Hroro no pazneny

25

Pazgen 3. Meraiibl 1 UX COeTUHEHU A

Obume  croiicrsa bubnmmoreka HOK
e CBOWCTB
3.1 m 4 https://m.edsoo.ru/7f41a
METAJJIOB
636
Baxneiimme bubmmoreka HOK
3.2 MeTaulbl W ux | 16 https://m.edsoo.ru/7f41a
COEIMHEHUSI 636
Hroro mo pazgeny 20

Pasznen 4. Xumus v OKpy:Kamomas cpeaa

BemtectBa u Bbubanorexa IHOK
4.1 MaTepHaIbI B 3 https://m.edsoo.ru/7f41a
’KHU3HU YEJI0BEKa 636
Hroro no pazgeny 3
bubnuoreka LHOK
PesepBHOE Bpems 3 https://m.edsoo.ru/7f41a
636
OBILEE
KOJIMYECTBO 68
YACOB 1o
[TPOTPAMME

YYEBHO-METOIUYECKOE OBECIIEHEHHUE OBPA30BATEJIbBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHAJIBI VIS YYHEHUKA

* Xumus, 8 kiacc/ I'abpuemnsa O.C., OctpoymoB W.I'., Cnaakos C.A., AKIimoHepHoe 00111ecTBO

«31aTenbCTBO ((HpOCBCIJ_ICHI/IC»
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» Xumus, 9 knacc/ I'abpuensa O.C., OctpoymoB W.I'., Cnankos C.A., AKITHOHEpHOE 0OIIECTBO
«M3narensctBO «lIpocBemenue»
Tabmuuer: [Tepuoandeckas cucrema XumMuaeckux semMenToB . V1. MenaeneeBa, Tabinia

PacCTBOPUMOCTH, BJICKTpOXI/IMI/I‘IGCKI/Ifl pAa HAIIPAKCHUA METAJIJIOB

METOJUYECKHUE MATEPHUAJIBI 1JIS1 YUUTEJIA
https://iro-49.ru/wp-content/uploads/2023/04/Xumusi-06a30Bblii-ypoBeHb. - Peanu3zarms-

TpeboBanuii-OI OC-ocHOBHOT0-00111€T0-00pa3zoBanus.-MeTouueckoe-nocooune-is-yaurens.pdf

HUDPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET
https://educont.ru/?utm_source=eljur

https://edu.skysmart.ru/

https://resh.edu.ru/

https://uchi.ru/

https://www.yaklass.ru/
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