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MNOACHUTEJIBHAS 3AIIMCKA

[IporpaMMa Mo XMMHHM Ha YPOBHE OCHOBHOTO OOILIEro 0Opa3oBaHWsl COCTaBI€HAa Ha OCHOBE
TpeOOBaHM K pe3yjbTaTaM OCBOCHHS OCHOBHOM 0Opa30oBaTENbHOW MPOTpaMMbl OCHOBHOTO OOILIETO
oOpazoBanus, npenacrasieHHblx B PI'OC OO0, a Takke Ha OCHOBE (eaepanbHON pabodeil mporpamMMel
BOCIIUTAHUS M C YYETOM KOHIICTIMH MPENOJaBaHusl Y4eOHOTo mpeamera « XuMHsS» B 00pa3oBaTeNbHBIX
oprannzanusax Poccuiickoil @enepannn.

[IporpamMma nmo xumuu Ja€T MpEACTAaBICHUE O LEJSIX, O0IIel cTparerud oO0y4ueHus, BOCIIUTaHUS U
pa3BuTHsl 00YYaIOMIUXCS CPEJICTBAMH Y4YeOHOTO IpeIMeTa, YCTaHABIUBACT O0SI3aTENILHOE IMPEIMETHOE
coJiepkaHue, TpeycMaTpUBaeT paclpe/ie]ieHne ero Mo KiaccaMm W CTPYKTYPHPOBAaHHWE IO pasjeliaM H
TEMaM TMPOrpaMMBI MO0 XHWMHH, ONPEICNsIeT KOJMYECTBEHHBIE M Ka4eCTBEHHBIC XapaKTEPHUCTHKU
CoJIepyKaHMsl, PEKOMEHIYEMYIO IOCIIE0BATEbHOCTh M3YYCHUS XUMUU C YIETOM MEXKIPEAMETHBIX H
BHYTPHUNPEIMETHBIX CBsI3€H, JIOTMKH y4eOHOTO Ipollecca, BO3PACTHBIX OCOOCHHOCTEW O0YyYarommuxcs,
oTpesieNIsieT BO3MOXKHOCTH TpeAMEeTa Ui pean3allii TpeOOBaHUH K pe3ysibTaTaM OCBOCHHUS OCHOBHOM
0o0pa30BaTeIbHON MPOTpPaMMBI Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHHA, a TakkKe TPeOOBaHUI K
pe3ynpTaTaM OOyYeHHs XMMHW Ha YpOBHE IleNiell M3ydeHHs MpeJMeTa M OCHOBHBIX BHJOB y4eOHO-
MTO3HABATENHHON AESITETHHOCTH 00YJarOIIErocs 10 OCBOSHHIO YI€OHOTO COJIEPIKAHMSL.

3HaHWE XUMHUH CIYXXHT OCHOBOW sl (OPMHPOBAHHA MHUPOBO33PEHHUA OOYYAIOIIETOCS, €ro
MIPEJICTABICHUH O MaTepHabHOM E€IUHCTBE MHpa, BAXKHYIO POJb HUIParOT (OpMHUpyEeMble XHMHEH
MIPEJICTaBICHUS O B3aMMOIPEBPAIICHUIX SHEPTHN B 00 YBOIIONIMH BEIIECTB B IPHUPO/IE, O TMYTAX PEIICHUS
TIO0QBHBIX TPOOJIEM YCTOWYHUBOTO PA3BUTHS UEIOBEUECTBA — CHIPHEBOH, DHEPTETHUCCKON, TTUIIICBON H
9KOJIOTHIECKOM 0€301MacHOCTH, MPOOJIEM 3IPaBOOXPAHCHUS.

N3yueHue xumuu:

CIIOCOOCTBYET peaqu3alliid BO3MOXXHOCTEH Il caMOpa3BUTHA W (DOPMHUPOBAHUS KYJIbTYPHI
JUIHOCTH, e€ 001mIeH 1 QYHKIIMOHATHHOU IPaMOTHOCTH;

BHOCHT BKJIaJ1 B (DOpMHPOBaHNE MBITIIEHHUS U TBOPUYECKHUX CIIOCOOHOCTEH 00YyYaromuXxcsi, HABBIKOB
X CaMOCTOATEIbHON y4eOHOW NeATENbHOCTH, SKCIIEPUMEHTAIBHBIX M HCCIEJOBATEIbCKUX YMEHH,
HEOOXOAMMBIX KaK B ITOBCETHEBHOMW KHU3HH, TaK U B MPO(PECCHOHATLHON AEATETHHOCTH;

3HAKOMHUT CO CHEIM(PHUKON HAYYHOTO MBIIIJICHHS, 3aKIa(bIBAET OCHOBBI LIEJIOCTHOTO B3IJIAa HA
€/IMHCTBO TIPUPOJIBI M YEJIOBEKa, SIBISICTCS OTBETCTBEHHBIM ASTarioM B (OPMUPOBAHWHM €CTECTBEHHO-
HAy4YHOU TPAaMOTHOCTH O0YyYaroIINXCS;

croco0cTByeT (OPMUPOBAHUIO LIEHHOCTHOTO OTHOIIEHHS K €CTECTBEHHO-HAYYHBIM 3HAHUSIM, K
NPUPOJIE, K YeIIOBEKY, BHOCUT CBOM BKJIAJl B 9KOJIOTHUECKOE 00pa30BaHue 00yUYarOIInXCs.

JlaHHble HalpaBJICHUS] B O0OYYCHHU XMMUU OOCCIICUUBAIOTCS CIICUU(UKON COACpKaHUs y4eOHOTO
npeaAMeTa, KOTOPBIH SBISIETCS MIEAarorniecky aJanTUPOBAaHHBIM OTpaKeHHEM 0a30BOM HAYKH XUMHH Ha
ONPEENEHHOM dTaNe €€ pa3BUTHSL.

Kypc xumum Ha ypoBHE OCHOBHOTO 0O0Omero oOpa3oBaHHS OpPHUEHTUPOBAH Ha OCBOCHHE
00yYaroIMMHCSl CUCTEMBl IEPBOHAYAIBHBIX MOHSATHHA XUMHH, OCHOB HEOPraHWYEeCKOH XUMHH |
HEKOTOPBIX OTJENIBbHBIX 3HAUUMBbIX OHATUI OPraHUYECKON XUMUH.

CtpyKTypa coaepKaHusl IPOrpaMMBI IO XUMHUH ¢(hOPMHUPOBaHA HA OCHOBE CUCTEMHOI0 MOJX0/1a K
e€ uszydenuto. Copep:kaHre CKIaAbIBAeTCs U3 CUCTEMBI MOHATHH O XUMHUYECKOM 3JIEMEHTE U BELIECTBE U
CHCTEMBI MOHSATHH O XUMUYeCKOi peakiyuu. O0e 3TH CHUCTEMbI CTPYKTYPHO OPraHU30BaHBI 110 TPUHLIUITY
I10CJIE0BATENILHOTO Pa3BUTHUS 3HAHUI HA OCHOBE TEOPETHUUECKUX MPEJICTABIEHNI Pa3HOTO YPOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YUEHHsSI KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepuoauueckoro 3akona J[. I. MenieneeBa Kak OCHOBHOT'O 3aKOHA XUMUU;

— YUYEHHs O CTPOEHUH aTOMa U XUMUYECKOH CBSI3U;

— TpeACTaBICHUH 00 AIIEKTPOIUTHYECKON AMCCOIMAIINY BEIIECTB B PACTBOPAX.



TeopeTnyeckue 3HAHUS PACCMATPUBAIOTCS HA OCHOBE 3MITMUPHUYECKU TIOTYUYCHHBIX U OCMBICIICHHBIX
(hakTOB, pa3BHBAIOTCS MMOCIIEOBATEIBHO OT OJIHOTO YPOBHS K IPYTOMY, BBIIOJHSS ()YHKIIMUA OOBSICHEHHUSI
U TIPOTHO3MPOBAHUS CBOWMCTB, CTPOCHUS U BO3MOXKHOCTEH MPAKTUYECKOTO MPUMEHEHUS U IOJTyYCHUS
M3y4aeMbIX BEIIECTB.

OcBoeHHE MPOrpaMMBbI 110 XHMHHU CIIOCOOCTBYET (POPMHUPOBAHHIO TPEACTABICHHS O XUMHUSCKOM
COCTaBJISIONICH HAYYHOH KApTUHBI MUpPA B JIOTHKE €€ CUCTEMHOM MPHUPO/IbI, IICHHOCTHOTO OTHOIICHHUS K
HayYHOMY 3HAHHIO U METOJIaM MTO3HAHUS B HayKe. M3ydeHrne XuMUM MPOUCXOIUT C TIPUBIICUEHUEM 3HAHUH
13 paHee U3yYeHHbBIX Y4eOHBIX mpeaMeToB: «Okpyxaromui Mupy, «buonorus. 5—7 knacce» u «Ousuka.
7 Knacey.

[Ipu n3ydeHnn XUMHUH IPOUCXOIUT (POPMHUPOBAHNE 3HAHHI OCHOB XMMHUYECKOW HAYKH KaK 00J1acTH
COBPEMEHHOTO €CTECTBO3HAHMSI, TPAKTHUYECKON JIESITETHHOCTH YEIOBEKa U KaK OJHOTO W3 KOMIIOHEHTOB
MUPOBOM KyJIbTYpHI. 3a/1a4a y4eOHOTO peIMeTa COCTOUT B POPMHPOBAHUN CUCTEMbl XUMHUECKUX 3HAHUH
— BaXHEHMMX (AKTOB, TOHSATHH, 3aKOHOB W TEOPETHUECKUX IIOJIOKEHUH, AOCTYITHBIX 0000IIeHHN
MHUPOBO33PEHUECKOTO XapakTepa, s3blka HAayKd, B MPUOOIICHWHM K HAyYHBIM METOJaM IO3HAHUS IPH
M3YYCHUH BEIIECTB ¥ XUMHUYECKUX PEAKIHiA, B QOPMHUPOBAHNY U PA3BUTHH ITO3HABATEIFHBIX YMEHHHA U HX
MIPIMEHEHUH B yUeOHO-TI03HABATENBHON B Y4eOHO-HUCCIIe0BATENbCKON AEITEIHHOCTH, OCBOCHUH TIPABHI
0e30macHOro 0OpaIIeHUs C BEIIeCTBAaMH B TIOBCETHEBHON KU3HH.

[Ipu n3ydeHnn XMMHUKA Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHMs BaXHOE 3HAUEHHE TIPHOOpenn
TaKue Ien, KakK:

— (QopMHpOBaHHE HHTEUICKTyaJIbHO PAa3BUTOM JIMYHOCTH, TOTOBOM K camMo00pa30BaHUIO,
COTPYJHUYECTBY, CAMOCTOSTECIILHOMY IPHHSITUIO PEIICHUN, CIOCOOHON ajanTupoBaThCs K OBICTPO
MCHAIOMIUMCA YCJIOBUAM JKU3HU,

— HaNpaBJICHHOCTh OOy4YeHWs] Ha CHCTEMAaTHYeCKOe MpPHOONIeHHEe OOydarommxcs K
CaMOCTOSTEIIPHON TO3HABATEIbHONW JEeATENFHOCTH, HAyYHBIM METOJaM TIO03HaHUA, (HOPMHUPYIOUIIM
MOTHBAIIAIO U Pa3BUTHE CIOCOOHOCTEN K XHUMHUU;

— olecrieuyeHre  yCIOBHH, CHOCOOCTBYIOIIMX  TMPHOOPETEHHIO  OOYyYarOIIMMHUCS  OIBITa
pa3HOOOpa3HO# JICATENBHOCTH, IIO3HAHMSI M CAaMOIIO3HAHWS, KJIFOUYEBBIX HABBIKOB (KJIFOUEBBIX
KOMIICTCHITUH ), UMCIOIIUX YHUBEPCAIbHOE 3HAUCHUE JIUIsl PA3JIMYHBIX BUJIOB JICATSIILHOCTH;

— (hopmupoBaHue oO0IIeH (PYHKIMOHAILHOW U €CTECTBEHHO-HAYYHON T'PAaMOTHOCTH, B TOM YHCIIC
YMEHHI OOBSCHATH M OLIEHUBATH SABJICHUS OKPYKAIOIIEr0 MUPA, UCIIOJIB3Ys 3HAHUS M OIBIT, TOTydYeHHBIE
MIpU U3yYEeHUH XUMHH, TPUMEHATH MX TPH PEIIeHUH MpoOJeM B TOBCEIHEBHON JXU3HU W TPYIOBON
TeSITeTFHOCTH;

— (¢opMHupoBaHKE y OOYYaONIIUXCS TI'YMAaHUCTUYCCKHMX OTHOILICHHUM, IMOHMMAaHUS I[IEHHOCTH
XUMHUYCECKUX 3HAHUH I BHIPAOOTKH DKOJOTHYECKH IIeJIeCO00pa3HOro TOBEJACHHS B ObITY U TPYIOBOH
JISSTEILHOCTH B IIEJISIX COXPAHEHUS CBOCTO 3/I0POBbsI U OKPYKAOIIEH MPUPOITHON CpPEIibI;

—pa3BUTHE MOTHBALlMU K OOYYCHHIO, CIIOCOOHOCTEH K CAaMOKOHTPOJIO M CaMOBOCIUTAHHIO Ha
OCHOBE YCBOEHHS OOIIEYeIOBEeUeCKNX IIEHHOCTEH, TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MpoduiIs u
HaIpaBIeHHOCTH JTATbHEHTIIET0 00yIeHusI.

OO0miee YWCIO YacoB, OTBEACHHBIX I HW3YUYCHHS XHMHH Ha YpPOBHE OCHOBHOTO OOIIETO
obpazoBanus, coctaisger 170 gacos: B 8 kiacce — 102 gaca (3 waca B Hezeno), B 9 kiacce — 68 gacoB

(2 gaca B Henemio0).



COJAEPKAHUE OBYYEHMUSA

8 KIIACC

IlepBoHayabHbIE XUMUYECKHE TOHSATHS

Ilpenmer xumuu. Posib XMMHMM B KM3HM 4YellOBEeKa. XUMHUsI B CUCTEME HayK. Tejla U BelllecTBa.
OusnuecKkne CBONCTBA BEIIECTB. ATperaTHOe COCTOSIHHE BemlecTB. lloHsTHEe 0 MeTojax MO3HAHUS B
xumuu. Yucteie BeniecTBa u cMecu. CrocoObl pa3eeHus] CMECEH.

ATOMBI U MOJIEKYJIbI. XUMHYECKUE AIeMEHThl. CHUMBOJIBI XMMHUYECKHX 3JIeMeHTOB. IIpocTeie u
CJIOKHBIE BEIIECTBA. ATOMHO-MOJIEKYJISIPHOE YUCHHE.

Xumudeckast popmyJia. BaleHTHOCTh aTOMOB XUMHUECKUX 3JIEMEHTOB. 3aKOH ITOCTOSHCTBA COCTaBa
BemecTB. OTHOcUTeNnbHas atoMHas Mmacca. OTHOCUTENbHas MOJICKyJsipHas Macca. MaccoBast Ao
XUMHUYECKOTO 2JIEMEHTA B COCTUHCHUMU.

KonuuectBo BemectBa. Monb. MomsipHas macca. B3auMOCBSI3b KOJIMYECTBA, MAacChl W 4HUCIA
CTPYKTYPHBIX €IUHHUII BellecTBa. PacuéTel o (popMysiaM XUMUYECKIX COSIMHECHUH.

Ouznyueckre U XUMHUUECKUE SBICHUSA. XUMHUUECKasl peakius U e MPU3HAKU. 3aKOH COXPaHCHUS
MacChl BEIIECTB. XUMHUYCCKHE YpaBHEHUs. Kitaccupukamus XUMHUYECKUX pPeaKIuid (COeIUHEHUS,
PpasnoxeHws, 3aMeIIeHUs, 0OMEHa).

Xumuueckuit IxKcnepumenm:

3HAKOMCTBO C XMMHYECKOW MOCYOH, MpaBUIIaMy PadOTHI B JAOOPATOPUU U MPUEMaMK 0OpalleHus
Cc InabopaTopHbIM O00OpyJOBaHHEM, U3yYeHHE W ONUCaHWe (U3MUECKUX CBOKMCTB 00pa3IoB
HEOPTaHWYECKHX BEIeCTB, Ha0MoIeHNe (U3NIeCKuX (TUTaBIIeHHE BOCKA, TASHUE JIbJIa, PACTUPAaHUE caxapa
B CTYIIKe, KHIIEHUE W KOHJCHCAIlMS BOJBI) W XMMHUYECKUX (TOpPEHHE CBEUYH, MPOKAIWBAHUE MEIHOU
MIPOBOJIOKHM, B3aMMOJICHCTBAE Mella C KHUCIIOTOHN) sIBIICHWH, HAONIOJCHHEe W OIMCaHWe IPHU3HAKOB
MPOTEKaHUs XUMUYECKUX peakiuil (pa3iokeHue caxapa, B3auMOJISHCTBHE CEPHOW KUCIIOTHI C XJIOPHIOM
Oapwusi, paznoxkenue runpokcuaa meau (1) mpu HarpeBanuu, B3aMMOEHCTBHE JKelle3a C PACTBOPOM COJIH
menn (1I), u3ydenue crmoco0oOB pasjeneHus: CMecei: ¢ TOMOIIbI0 MarHuTa, GUIBTPOBAaHUE, BHITTAPUBAHNE,
TUCTHJUTALINSA, XpoMmaTorpadusi, MpOBEIeHHEe OYMCTKH ITOBAPEHHOW COJHM, HAOIIOJCHWE W ONHCaHhe
PEe3yNbTaTOB IMPOBENCHUS ONbITA, WUIIOCTPUPYIOLIEIO 3aKOH COXPAHEHHUsI MAcCChl, CO3JaHUE MOJENeH
MOJICKYJI (IITAPOCTEPKHEBHIX ).

Ba:xHelinue npeacTaBuTe/ i HEOPraHNYeCcKMX BelllecTB

Bo3myx — cmech ra3oB. CoctaB Bo3ayxa. Kucmopoa — ajeMeHT U IpocToe BermecTBo. Haxoxaenue
KHUCJIOpOJa B IpUpoie, (U3UIecKre U XUMUIECKUE CBOMCTBA (peakinu ropenus). Okcunbl. [Ipumenenne
kucnopoga. CriocoObl TONMy4YeHHs] KHCIOpoAa B JIadOpaTopuyd W TMPOMBINUIEHHOCTH. Kpyroopor
KHcioposa B mpupoae. O30H — ajutoTporHas MOIU(GUKAINS KUCIOPO/Ia.

TermmoBolt  3dekT XUMHUYECKOW  peaknuyd, TEPMOXUMHYECKHE ypaBHEHHs, JK30- W
SHIOTEPMUYCCKUE PEaKIMU. TOIUIMBO: yroJib U METaH. 3arps3HCHHE BO3MyXa, YCHICHHE TMapHUKOBOTO
a¢dekra, pa3pyiieHIHe 030HOBOTO CJIOS.

Bonopon — ajeMeHT W mpocToe BeliecTBO. HaxoskiaeHue Bomopoaa B Hpupoze, (pusuueckue u
XUMUYCCKHE CBOMCTBA, MPUMEHEHUE, CIIOCOOBI TToTydeHust. KHCIIoThI 1 comu.

Mousipablii 00bEM Ta30B. PacuéThl 110 XMMHUYECKUM YPABHEHUSIM.

®dusnyeckue cBoiicTBa Bojbl. Bosa kak pactBoputenb. PacTBopsl. HachlllieHHbIE U HEHACHIIIIEHHBIE
pactBopbl. PacTBOPpMMOCTB BELIECTB B BOZE. MaccoBas J10J1s1 BEIIECTBA B paCTBOPE. XMMHUUYECKHE CBOMCTBA
BoAbl. OcHoBaHus. Ponb pacTBOpPOB B MpHUPOAE W B JKU3HU YeloBeKa. KpyroBopoT BOIBI B IpUPOIE.
3arpsi3HeHHE MPUPOIHBIX BoA. OXpaHa U OUYMCTKA MPUPOTHBIX BOJI.

Knaccudukarnuss  Heopranmdeckux  coepauHeHuit.  Oxcuapl.  Knaccudukarms — OKCHJIOB:
coJico0Opasyrolue (OCHOBHBIE, KUCIOTHBIE, aM(OTepHBIC) U HecoieoOpasytonire. HomMeHkI1aTypa OKCHJIOB.
Du3nyecKkre U XUMUYECKHE CBOMCTBA OKCUIOB. [lonydenune okCcuaoB.



OcnoBanus. Knaccugukanys oCHOBaHHIA: IIENOYM U HEPaCTBOPUMBIE ocHOBaHMs. Homenknarypa
OCHOBaHMM. PU3HUECKHE U XMMUYECKUE CBOMCTBA OCHOBaHUN. [TomydyeHne OCHOBaHUMN.

Kucnotel. Knaccupukanus kucinot. Homenknarypa kuciaot. @uzndeckue 1 XUMUYECKHAE CBOHCTBA
kucIoT. Psan aktuBHocTn MetasuioB H. H. bekerosa. Iloimydenne kucior.

Comu. Homenknarypa coneil. @usndeckre 1 XuMu4eckre cBoiicTaa coseil. [lonyuenue coneil.

I'enernueckast cBA3b MEXKAY KiIaccaMH HEOPTaHMUECKHUX COEIMHEHUI.

Xumuueckuit IKcnepumenm:

KayeCTBEHHOE OINpE/eIeHUE COJEPKAaHUS KHUCIOPOAa B BO3AyXe, IOJNydYeHHEe, coOupaHue,
pacro3HaBaHUE U W3yYEHHE CBOIMCTB KHCIOPOAA, HAOIIOACHUE B3aUMOACHCTBHS BEILIECTB C KUCIOPOIOM
U yCIIOBHS BO3HMKHOBCHHSI M MPEKPALICHUS ropeHus (Ioxkapa), 03HaKOMJICHHE ¢ 00pa3laMHu OKCHIOB H
OIMCaHUE UX CBOWCTB, OIy4YeHHE, COOMpaHue, paclio3HaBaHNe U U3yUEeHHE CBOWCTB BoIOpoia (TopeHue),
B3auMoJelcTBie Bojopoaa ¢ okcuaoMm Mend (II) (BO3MOKHO HCHOJIB30BaHHE BHIECOMATEPHAJIOB),
HaOMo/leHne 00pas3loB BELIECTB KOJIMYECTBOM | MOJIb, HCCIIEAOBAaHHWE OCOOEHHOCTEH PpacTBOPEHHS
BEIIECTB C Pa3IMYHOW pacTBOPUMOCTBIO, IIPUTOTOBIEHUE PACTBOPOB C OMPENEIEHHON MacCOBOW JOJEH
PacTBOPEHHOIO BEIIECTBA, B3aUMOACHCTBHE BOJBI C METa/UIaMH (HAaTPHEM M KajablHeM) (BO3MOXKHO
HCIOJNIb30BaHUE BHUIECOMATEPHAJIOB), HCCIENOBaHHE OOpas3slOB HEOPraHMYECKUX BEILECTB PA3IUYHBIX
KJIaCCOB, HAOJIIOEHHE M3MEHEHUs] OKPACKU MHIUKATOPOB B PACTBOpAaxX KHUCIOT M LIEJIOYEH, M3ydyeHHUe
B3auMmoeiicTeus okcuga meaw (II) ¢ pacTBopoM cepHOW KHCIIOTBI, KHUCJIOT C METaUTaMH, PEaKIIHiA
HEUTpanu3alyy, IMOJIy4eHHE HEPacTBOPUMBIX OCHOBAHMM, BBITECHEHHE OJHOTO MeETajla JPYTUM W3
pacTBOpa COJH, PEIICHHE DKCIEPUMEHTAIBHBIX 3a1ad MO0 TeMe «BakHelmme Ki1acchl HEOPTaHUYECKHX
COCUHEHHID.

Ilepuonuyveckunii 3axkon u Ilepuoauyeckasi cucremMa Xxumuuyeckux »3iementos Jl. H.
Menpeneesa. CrtpoeHue aToMOB. XHMHYecKasi CBSI3b. OKHCIUTEIbHO-BOCCTAHOBUTE/IbHbIE
peakuuu

IlepBbie TOMBITKM KIACCU(HUKAIMH XUMHUYECKHX 3JIeMEHTOB. [loHATHE O Tpymmax CXOJIHBIX
3JIEMEHTOB (IIEIOYHbIE U MIETIOYHO3eMEeIbHbIE METaIIJIbI, TAIOTEHBI, MHEPTHBIE Ta3bl). DIIEMEHTHI, KOTOPHIE
00pasyroT aM(poTepHBIE OKCUABI ¥ THUIPOKCHIEL.

Ilepuonnueckuii 3akoH. Ilepuonnueckas cucrema xumudeckux sineMeHToB [[. M. MeHnneneesa.
Kopotkonepuoanas u mymaHoneproanas Gopmel [leproanmaeckoil CHCTEMBI XUMHUYECKUX 3J1eMeHTOB /1.
N. Menneneesa. Ilepuoabl u rpymnmsl. @U3HYECKUN CMBICHT NOPSKOBOIO HOMEpa, HOMEPOB IEPUOJA U
TPYIIBI JIEMEHTA.

Crpoenne aromoB. CoctaB aTomMHBIX sjaep. M3orombl. DOnekTpoHbl. CTpoeHHE 3IEKTPOHHBIX
o0oJtouek atoMoB TiepBbiX 20 xuMuyeckux aeMmeHToB [lepuoauueckoit cuctemsl JI. M. Menpeneena.
XapakTepuCTUKa XHMHUYECKOIO 3JIEMEHTa II0 ero mnojoxkeHuto B Ilepuonmueckoit cucreme JI. M.
Menjeneesa.

3aKOHOMEpPHOCTH HW3MEHEHHUs paguyca aTOMOB XUMHUYECKHUX DJIEMEHTOB, METAJUIMYECKUX M
HEMETaJNINYECKUX CBOMCTB 10 IPyNIaM U [EPUOJAM.

3uauyenue [lepuoanueckoro 3akoHa u llepmonuueckoil cucTeMBbl XMMHMUYECKHUX IJIEMEHTOB IS
pa3BuTHus Hayku U npakTtuku. [. 1. Mennenees — y4€HbII U IpakJaHUH.

Xumuueckas cBsi3b. KoBajeHTHas (MOJsipHAs M HEMOJISIPHAs) CBSI3b. DJIEKTPOOTPHLATEIHLHOCTD
XUMHMUYECKUX J1eMeHTOB. MloHHas CBS3b.

Crenenp oxuciaeHus. OKHUCINTEIbHO-BOCCTAHOBUTENbHBIE peakiuu. lIpouecchl OKHUCIEHHS U
BOCCTAaHOBJIEHU. OKUCIINTENN U BOCCTAHOBUTEIH.

Xumuueckuit Ixcnepumenn:

n3yueHre 0oO0pas3loB BEIIECTB METAIOB U HEMETAJIOB, B3aUMOACHCTBHE T'HIPOKCHIA IIMHKA C
pacTBOpamMH KHCIOT W IIENOYEl, MPOBENECHUE OMBITOB, MIUIIOCTPUPYIOIIUX MPUMEPBl OKUCIUTEIBHO-
BOCCTAHOBHUTEJIBHBIX peakuil (ropeHne, peakliny pa3ioKeH s, COCINHEHNU).

Mesicnpeomemmnuie ceazu



Peanuzanusi MEXIpPEAMETHBIX CBSI3€H MpPU M3YYCHUH XUMHUU B 8 KIIACCE OCYIIECTBIISICTCS 4epe3
HCIOJIb30BAaHUE KaK OOIIUX €CTECTBEHHO-HAYYHBIX TIOHATUH, TaK U MOHATHIA, SBIISIONUXCS CUCTEMHBIMU
JUTSL OTACNBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO ITUKJIA.

OO01ue ecTeCTBeHHO-HAYYHBIC TTOHATHUS: HAYYHbBIN (PaKT, THIIOTE3a, TCOPHsl, 3aKOH, aHAJIN3, CUHTE3,
KiaccuuKamnms, NepUuoINIHOCTh, HAOIIOJCHHUE, DKCIICPUMEHT, MOJIEIHPOBAHUE, M3MEPEHHUE, MOJICIb,
SIBJICHHUC.

®dusuka: Matepusi, aToM, 3JIEKTPOH, IPOTOH, HEUTPOH, UOH, HYKJIU, U30TOMbI, PATUOAKTUBHOCTD,
MOJIEKYJIa, DIIEKTPUYECKUH 3apsij, BEIIeCTBO, TENO, O0BhEM, arperaTHoe COCTOSHHE BEIEeCTBa, ras,
(hu3nyecKue BeTMYHHBI, €MHULIBI U3MEPEHHS, KOCMOC, IIAaHETHI, 3BE31b1, COJHIIE.

buonorus: porocunTes, Meixanue, bnocdepa.

I'eorpadms: armocdepa, ruapocdepa, MUHEpaNbl, TOPHBIE TOPOIBI, MOJE3HBIE HCKOIAEMBbIE,
TOIUIMBO, BOJAHBIE PECYPCHI.

9 KJIACC

BeumiecTBo M XUMHMYeECKAs peakLuUs

Ilepuonnueckuii 3akoH. [lepuonnueckas cuctema xumuueckux sneMeHToB [[. WM. Menneneesa.
CrpoeHue atoMoB. 3aKOHOMEPHOCTH B HM3MEHEHUM CBOMCTB XMMHUYECKHUX 3JEMEHTOB MEPBBIX TPEX
MEepUOJIOB, Kajus, KaJIbIlU M HMX COCAUHEHUH B COOTBETCTBUM C TIOJIO)KEHUEM DJIEMEHTOB B
Ilepuoanueckoil cucTeMe U CTPOEHUEM UX aTOMOB.

CrpocHHE BelecTBa: BUIBI XUMHYECKON CBS3U. THIBI KPUCTAUIMUECKUX PEIIETOK, 3aBUCUMOCTD
CBOMCTB BEIECTBA OT THUIA KPUCTAIIMUECKON PEeIETKH U BUJIa XUMUUECKOM CBA3H.

Kiraccudukarms u HOMEHKIATypa HEOPTaHUYECKUX BEIIECTB. XHMUUYCCKHE CBOWCTBA BEITIECTB,
OTHOCSIIIIUXCS K PA3JIMYHBIM KJIAaCCaM HEOPTraHUYECKUX COEIMHEHUM, TeHETUYECKAs CBSI3b HEOPTaHUYECKUX
BEIIECTB.

Kiaccudukarmums XAMUYECKAX PEaKIUi 10 Pa3IuYHBIM TpU3HAKaM (10 YHCITy W COCTaBy
YYIaCTBYIOIIUX B PEAKIMH BEIIECTB, MO TEIUIOBOMY 3(PQEKTy, 0 M3MEHEHUIO CTETCHEH OKHUCIICHUS
XUMUYCCKAX DJIEMEHTOB, MO OOpPaTHMOCTH, IO yYaCTHIO KaTalam3aTopa). JK30- M JHIOTCPMHUCCKHE
peaKIuu, TEPMOXUMUICCKUE YPABHCHUS.

ITonsTHE O CKOPOCTH XUMUYECKOH peaknnu. [loHsTre 06 00paTUMBIX 1 HEOOPATUMBIX XUMHUYIECKUX
peaknusix. IloHATHE O TOMOTGHHBIX W TETEPOTEHHBIX peakmusix. llomstme o karamuse. llomsTtme o
XUMUYECKOM paBHOBeCUU. DaKTOPHI, BIUAIOMIAEC HA CKOPOCTh XWMUYCCKON PEaKIUd W TOJIOKCHHE
XUMUYIECKOTO PAaBHOBECHSI.

OKHCIIUTETFHO-BOCCTAHOBUTENBHBIE  PEAKITUH, SJIEKTPOHHBII OanaHc OKHCIIUTEIIBHO-
BOCCTaHOBHUTENIBbHON peakinu. COocTaBlICHUE YPaBHCHHUN OKUCIUTEIHLHO-BOCCTAHOBUTEIBHBIX PEAKIIUIN C
HCIIOJIb30BAaHMEM METOJIa JIEKTPOHHOTO Oananca.

Teopust AMEKTPOTUTHUECCKON JUCCOLUANNUU. DICKTPOIUTHI U HEANCKTPOIUTH. KaTHOHBI, aHUOHEI.
MexaHu3M IHUCCOIUAIIMHN BEIIECTB C Pa3IUYHBIMU BHIAMU XUMUYECKOHN CBs3U. CTENEHb MUCCOIMAIINH.
CunbHble U c1a0bIe AIEKTPOITUTHI.

Peakuuu woHHOrO oOOMeHA. YCIOBHS TPOTEKaHHS pEaKIUid HOHHOIO OOMEHA, IIOJIHBIE U
COKpalll¢HHbIC HWOHHBIC ypaBHEHHsS peakiuil. CBoHCTBa KHCIOT, OCHOBaHUW U COJeH B CBeTe
MPEJICTABJICHUH 00 AJIEKTPOIMTUYECKON Juccoruanui. KadecTBeHHbIe peakiuu Ha WOHBL [loHsATHE O
TUAPOJIU3E COJIEN.

Xumuueckuii IKcnepumenm:

03HAKOMJICHHE C MOJCIISIMU KPUCTAJUTMUECKUX PEIIETOK HEOPraHMYECKUX BEILECTB — METAIIOB U
HEeMeTa/uIoB (TpaduTa W anMasa), CIOKHBIX BEHIECTB (XJIOPUAA HATpPUs), MCCICIOBAHUE 3aBUCHMOCTH
CKOPOCTH  XMMHYECKOW peakluh OT  BO3JCHCTBUS  pa3IMUYHBIX  (AKTOPOB,  HCCICIOBAHUEC
3JIEKTPONPOBOHOCTH PACTBOPOB BEIIECTB, IPOIIECcCa IUCCOIUAIIUHN KUCIIOT, IIeNI0UeH U coeil (BO3MOKHO
WCIIOJIb30BAaHUE BUCO MAaTEPUAIOB), MPOBEACHUE OIBITOB, WILTFOCTPUPYIOMIMX IPU3HAKK ITPOTEKAHUS
peakiuii moHHOro oOMeHa (0Opa3oBaHHME OCaJKa, BBIJCIEHUE Ta3a, OOpa30BaHHE BOJIbI), OIBITOB,

6



WIUTIOCTPUPYIOIIUX  MPUMEPBI  OKUCIUTCIBbHO-BOCCTAHOBUTCIIbHBIX pCaKHI/Iﬁ (I‘OpeHI/Ie, peakuumn
Pas3I0KCHUA, COC,I[I/IHGHI/IH), pacCrio3dHaBaHUEC HCOPraHMYCCKHUX BCIIECTB C MNOMOIIBIKO Ka4YCCTBECHHBIX
peaKLII/Iﬁ Ha WOHBI, pCHICHUEC SKCICPUMCHTAJIbHBIX 3a1a4.

HemeTasabl 1 UX cOeTUHEHHUS

OOmas xapakTepucTuka rajgoreHoB. OCOOEHHOCTH CTpPOEHHS AaTOMOB, XapaKTepHBbIE CTCIEHU
okucieHusi. CTpoeHrue U (U3NYeCKHe CBOMCTBA MPOCTHIX BEIIECTB — TaJIOT€HOB. XHUMUYECKHE CBOHCTBA
Ha puMepe xJiopa (B3auMoJIeHCTBIE ¢ METaJJIaMH, HEMETaJUIaMu, Ieiodamu). XiopoBoopos. ComnsiHas
KHCJIOTa, XMMHYECKUE CBOMCTBA, TOJy4YeHHe, NMpUMeHeHue. [leiicTBue Xjopa W XJIOpPOBOAOpOAa Ha
OpraHM3M YelloBeKa. BaskHel e XJI0puIbl 1 UX HaX0XKJIEHUE B IPUPO/IC.

OO0mas xapakrepucTuka dneMeHToB VIA-rpymmbl. OCOOEHHOCTH CTPOSHHS aTOMOB, XapaKTepHbIE
crenieHn okucieHus. CTpoeHne W (QU3MYEeCKHe CBOHCTBA MPOCTHIX BEIIECTB — KHCIOPOJa W CEpBHI.
AmtoTporiHble MOAU(UKAIINN KUCIOPOAa U Cephl. XMMHUECKHE CBOKCTBA cepbl. CepoBOIOPO/I, CTPOCHHE,
(m3nyeckue u XuMHIYeckre cBoricTBa. OKCHIBI cephbl KaK MPEJICTAaBUTENN KUCIOTHBIX OKCHAOB. CepHas
KHcnoTa, (u3uueckne W XHMMHYECKHe CBOWMCTBa (0OmIME KaK TMPEICTaBUTENs Kiacca KHCIOT |
cnenuduyueckre). XUMUYECKHE PEaKIWH, JIeKallie B OCHOBE IPOMBIIIIEHHOTO Croco0a TOTy4YeHHS
cepHoil kuciothl. IIpumeHenue cepHoil kucyioTbl. CoMM CEpHOW KHUCIOTHI, KaueCTBEHHAs pPEaKius Ha
cynbedaT-noH. Haxoxaenne cepsl U e€ CoOeMHeHH B IPUPOie. XUMHYECKOE 3arpsi3HEHNE OKPYIKaIoIIeH
CPeabl COCTWHEHHUSIMH Cepbl (KUCIOTHBIE MOKIH, 3arps3HEHHE BO3AyXa M BOJOEMOB), CIOCOOBI €ro
MIPEIOTBPAIICHNS.

OO6mrast XapakTepucThKa dIeMeHTOB VA-Tpynmbl. OCOOCHHOCTH CTPOSHUS aTOMOB, XapaKTEPHBIC
CTETICHN OKHCJIeHHA. A30T, paclpoCTpaHEHHE B MpHpoje, (HU3WUEeCKHe W XUMHUYECKHe CBOWCTBA.
KpyroBopor azora B mpupome. AMMHAK, ero (pu3mueckne W XWMHUYECKHE CBOWCTBA, MOTyYeHHE U
IMPUMCHCHUC. Comnu AMMOHUs, HUX q)HSquCKI/Ie U XUMHWYCCKHUEC CBOﬁCTBa, NPUMCHCHHUEC. KauecTBenHas
peaKknusa Ha MOHBI aMMOHMUS. AszoTHas KucJjorta, eé IIOJTYy4YCHHUC, (1)I/I3I/I'-ICCKI/IC M XUMHYECKHE CBOICTBa
(oOmme Kak MpeACTaBUTENS Kiacca KHUCIOT W crnenuduieckue). Vcmonp3oBaHue HUTPATOB W COJEH
aMMOHHS B KauyecTBE MHUHEPAIBHBIX YJI0OpeHHH. XWUMHUYECKOE 3arps3HEHHE OKPYKAoleH Cpejibl
COCIMHCHHUSIMU a30Ta (KUCJIOTHBIC MOXJHM, 3arps3HEHHE BO3Ayxa, MO4YBbI M BoaoémoB). docdop,
ajytotTporHeie Moaudukanuu Gocdhopa, pusnueckue u xumuueckue cporictBa. Okcun docdopa (V) u
(docdopHast kuciora, pU3NUECKUEe U XUMHUYECKHUE CBOWMCTBA, moiydeHue. Mcmonb3oBanue ¢ocdhatos B
Ka4eCTBE MUHEPAILHBIX yII0OPEHHIA.

OO0mmas xapakrepucTuka 3yieMeHToB [V A-rpymmbl. OCOOCHHOCTH CTPOCHHS aTOMOB, XapaKTEPHBIC
CTETICHH OKUCJICHUS. YTIIEpOJl, aJJIOTPOIHbIC MOAN(DUKAIINY, PACHPOCTPaHEHHE B IPUPOIE, PUIUIECKUE
U XUMHUYECKHE CcBoiicTBa. Ancopbums. KpyroBopoT yriepoga B mpupoge. OKCuabl yriepoja, HX
(1)I/I3I/I‘ICCKI/IC U XHUMHYECKUEC CBOP'ICTBa, I[CI‘/'ICTBI/IC Ha JKHUBBIC OpPraHuU3Mbl, IMOJIYYCHHUE W TPUMCHCHUC.
DKoJstoruueckue npoodsieMbl, CBsi3aHHbIe ¢ OKcHaoM yriepoaa (IV), runoresa riodanbHOTO MOTEIUICHUS
KJIMMaTa, MapHUKOBBIH 2QQeKT. YToNbHast KUCIOTa U e€ CONH, UX (PU3MYECKHe H XUMHYECKHE CBOMCTBA,
nojyveHue u npuMeHenue. KauecTBeHHasi peakius Ha KapOoHaT-HOHBL Vcrmonb3oBaHue KapOOHATOB B
OBITY, MEIMIIMHE, POMBILIICHHOCTH M CEILCKOM XO03SHCTBE.

[TepBoHavanbHbIe MOHATHS 00 OPraHUYECKHUX BEIIECTBaX KaK O COCAMHEHUSIX yriiepoia (MerTaH,
9TaH, STUJICH, allETUJICH, 3TaHOJI, IJIUIIEPUH, YKCYCHas KucioTa). [Ipupo/iHble HCTOYHHUKH YTIIEBOIOPOIOB
(yrosnb, mpupOAHBIA Tra3, He(Th), NPOAYKTHl HX IMepepadoTku (OEH3WH), MX pOJdb B OBITY H
MPOMBIIUICHHOCTH. [ToHATHE O OMONOrMYECKH BaXKHBIX BEIISCTBAX: JKHMpaX, OCNIKax, yriieBoAaX — U UX
POJH B )KM3HU YesioBeKka. MaTepuaibHOe €IUHCTBO OPTaHMUECKUX M HEOPTaHUYECKUX COCIMHEHHH.

Kpemnuuii, ero ¢usnueckue u XUMHYECKHE CBOWCTBA, MojydeHue u npumMeHeHue. CoeanHeHHs
KpeMmHUs B ipupojie. O01mue npencraienus 00 okcue kpemuns (1V) u kpemuuneBo# kucinore. CHIHKATHI,
WX WCIIOJIb30BaHUE B OBITY, B IPOMBIIUICHHOCTH. BakHelIne CTpoWTeIbHbIE MaTepHallbl: KepaMUKa,

7



CTEKJIO, IIEMEHT, OeTOoH, kene300eToH. [IpoOiieMbl 0€30MacHOr0 HKCIOJIB30BAHUS  CTPOUTEIBHBIX
MaTepHUaJIOB B IOBCEJHEBHON KU3HU.

Xumuueckuit Ixkcnepumenmn:

M3y4YeHHE OO0pa3llOB HEOPraHWYECKUX BEINECTB, CBOWCTB COJSHOW KHCIOTBHI, TPOBEICHUE
Ka4eCTBCHHBIX pEaklUid Ha XJIOPUI-WOHBl W HAONIOJICHUE TMPU3HAKOB WX IPOTEKAHUS, OIIBITHI,
oTpakarone (QU3NYECKHe W XHMHUYSCKHE CBOWCTBA TaJOICHOB W WX COCIUHEHHH (BO3MOXKHO
WCIIONb30BAHUE  BUJICOMATEPHANIOB), O3HAKOMIIEHHE C oOpa3llaMH XJOPHIOB (TaJOreHHUIOB),
O3HAKOMJICHHE ¢ 00pa3iamMu cepbl U e€ COeAMHEHUSMHU (BO3MOXKHO UCIIOIB30BAHUE BUICOMATEPHAIIOB),
HaOIIoJIeHHE Tpoliecca OOYIIIMBaHUS caxapa IOJ JCHCTBHEM KOHIIEHTPUPOBAHHOW CEPHOW KHUCIIOTHI,
M3yYeHNE XUMUYECKIX CBOMCTB pa30aBIIEHHOW CEPHON KHCIIOTHI, MPOBEJICHNE KaYeCTBEHHOUW peaKkIluu Ha
cynb(haT-noH U HAOII0ICHHE MPU3HAKa €€ MPOTEeKaHUs, 03HAKOMIIEHHE C (PM3MYECKUMH CBOMCTBAMH a30Ta,
(dhochopa m ux coenuHEHUH (BO3MOXXHO HCIIONB30BAaHHE BHIEOMATEPHATIOB), 00pa3laMH a30THBIX H
(dhochopubIX ymoOpeHHi, MoiydeHue, coOWpaHue, paclio3HaBaHWE W H3ydYeHHE CBOWCTB aMMHaKa,
MPOBEJICHNE KA4YeCTBEHHBIX PEaKIMii Ha WOH aMMOHHUS H (oc]aT-MOH W HW3YyYEHHE IPHU3IHAKOB WX
MPOTEKaHUs, B3aMMOJCWCTBHE KOHIEHTPUPOBAHHOW a30THOM KHCIOTHI C MEObl0  (BO3MOYKHO
WCTIONIb30BaHME BHJIEOMATEPHAJIOB), U3yUeHHE MOJeNiell KPHCTANTMIeCKNX PEemETok aiamasa, rpadmura,
(hymnepeHa, 03HaAKOMIJIEHHE C MTPOIIECCOM aJCOPOINN PACTBOPEHHBIX BEIIECTB aKTHBHUPOBAHHBIM YTIIEM H
YCTPOWMCTBOM NPOTHBOTa3a, MOJIydeHne, coOnpaHne, pacro3HaBaHUe M M3ydeHHe CBOWCTB YTIIEKHUCIOTO
ra3a, IMpOBe/ICHHE Ka4eCTBEHHBIX PEAaKIHi Ha KapOOHAT M CHJIMKAT-HOHBI W M3yYeHHE MPU3HAKOB HX
NPOTEKaHUs,  O3HAKOMIICHME €  OPOAYKUMEH  CWIMKAaTHOW  MPOMBIIUIEHHOCTH,  pELICHHE
SKCIEPUMEHTAIBHBIX 3aJa4 110 TeMe « BaskHelue HeMEeTallIbl U UX COCAUHEHUS.

MeTtajliibl U MX COeIMHEHUS

OO0mias XxapakTepUCTHKAa XUMHYECKHX JJIEMEHTOB — METAJJIOB Ha OCHOBAHWW WX IIOJNOKEHUS B
Ileprnomnueckoii cucteme xuMudeckux smeMeHToB J[. M. MennmeneeBa u cTpoeHust atoMoB. CTpocHHE
MeTa/uToB. MeTaytndeckasl CBsI3b M METaJUITMYecKass KPUCTALTHYCCKAs PEIMIETKA. DICKTPOXUMUICCKUN
psaa HanpsKeHUH MeTaisioB. Pu3ndeckre ¥ XMMUIECKHE CBOHCTBA MeTayuToB. O01IHe CTIOCOOBI MOy YeHHUS
MeTasutoB. [loHATHE 0 KOPPO3HH METAJIOB, OCHOBHBIEC CITOCOOBI 3AIIUTHI UX OT KOppo3uu. CIiTaBs (CTalb,
YYT'YH, JIOPATIOMHHAN, OPOH3a) ¥ UX MPUMEHEHUE B OBITY U IIPOMBIIIIICHHOCTH.

[Ilenounbie MeTauibl: noJjiokeHue B Ilepuonnueckoil cucrtemMe Xumuueckux anemeHtoB [I. .
MenneneeBa, CTpOCHHE HX aTOMOB, HaXxOXKJeHUE B mpupojae. Ousndeckue U XUMHUECKHE CBOWCTBA (Ha
npuMepe HaTpus U Kanus). OKCHUIBI M THAPOKCUIBI HATpUS U Kanwus. [IpuMeHeHue MIeIOYHBIX METaNIOB
U UX COEJIMHEHU.

[IlenouHO3€MENBHBIE METAJIBI MArHUW M KaJlbLMi: 1oJ0keHHe B llepuogudeckoil cucreme
xuMuueckux 3nemenToB . . MenneneeBa, CTpOEHUE UX aTOMOB, HAXOXK/JE€HUE B npupoje. Puzndeckue
U XUMUYECKHE CBOMCTBA MarHus U Kanblius. BaxHeimme coequaeHus Kablust (OKCHI, TUAPOKCH]T, COJIH).
JK€cTkocTh BOJIBI M cITOCOOBI €€ yCTpaHEHHS.

Amomunnii: monoxenue B [lepuogudeckoit cucteme xumudyeckux saemenToB 1. . Menneneena,
CTPOCHHE aTOMa, HaXOXJICHUE B Ipurpoie. Du3ndeckue U XUMUUECKUE CBOMCTBA alIFOMUHUS. AM(OTEPHBIC
CBOMCTBA OKCH/Ia U TUAPOKCUA aTFOMUHUSL.

Kenezo: monoxkenue B [lepuonuueckoit cucreme xummueckux snaemeHtoB [I. U. Menneneena,
CTPOCHUE aToMa, HAXOXIeHUEe B mpupoje. Du3MyecKue W XUMHUYECKUE CBOMCTBa xene3a. OKCHUIbBL,
rupokcunl U conn xenesa (I1) u xenesa (I1I), ux cocras, CBOHCTBA U MOJTyYSHHE.

Xumuueckuit Ixcnepumenn:

O3HAKOMJICHHE C O0pa3llaMd METAJJIOB M CIUIABOB, MX (PM3MYSCKUMH CBOWCTBAMH, H3ydCHHE
pPe3yJIBTaTOB KOPPO3WM METAUIOB (BO3MOYKHO HCIIOJIB30BAaHUE BUJICOMATEPHAIIOB), OCOOCHHOCTEH
B3aMMOJICHCTBUS OKCHJA KallbIIUsl W HATPHUS C BOJAOH (BO3MOXHO HWCIOJh30BAHHE BHIEOMATEPHUAJIOB),
WCCIICIOBAHNE CBOWCTB JKECTKOM BOJBI, IIpollecca TOPEHHs IKele3a B KHUCIOpoje (BO3MOXKHO
WCIIOJIb30BAHKUE BHJIEOMATEPHAJIOB), IPU3HAKOB MPOTEKAHMs KAYeCTBEHHBIX PEaKIUil Ha MOHBI: MarHus,
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KaJIbIUsl, ATFOMHUHUS, IIUHKA, kene3a (11) u xenesa (I11), mequ (11), HaOnroneHMe U ONMCaHKE TIPOIIECCOB
OKpalllMBaHMs [UTAMEHH HOHAMU HATPHUS, KNS U KAIBLHS (BO3MOXKHO HCIIOIB30BaHUE BUIEOMATEPHAJIOB),
uccrnenoBaHne amMQpOTEpHBIX CBOMCTB THUAPOKCHAA AQMIOMHHHS M THAPOKCHAA LWHKA, pELICHUE
9KCIIEPUMEHTANIBHBIX 337a4 10 TeMe «BakHelle MeTaulbl U UX COEINHEHU.

XuMHA U OKpPYKAOLIasA cpeaa

BemectBa n MaTepuaisl B MOBCETHEBHON JKM3HU Y€JIOBEKA. be3omnmacHoe MCONb30BaHNE BEIECTB
1 XUMHUYECKHX peakuuii B ObITy. [lepBast mOMOLIb MPH XMMUYECKUX OKOTaX U OTPABJICHUSX.

XuMHYECKOe 3arpsi3HEHNE OKpY Karolleil cpeaibl (peaenbHas 10MycTUMAast KOHLEHTPALHs BEILECTB,
nanee — [IIK). Ponb xuMun B perieHu# S5KOJIOTMYECKUX MPOOIIEM.

Xumuueckuil IKcnepumenm:

U3y4yeHHEe 00pa3LOB MaTEpPHUaAIOB (CTEKIIO, CIJIABbl METAJLIOB, TOJUMEPHbIC MaTEPHAJIb).

Mescnpeomemnuie ceasu

Peanuzanust MeXnpeaAMETHBIX CBSI3eH IPH M3yYEHMHM XUMHMU B 9 Kiacce OCYILECTBISICTCS uyepes
HCIOJIb30BaHUE KaK OOIMX €CTECTBEHHO-HAYYHBIX ITOHATHH, TaK U MOHATUH, SBISIOMINXCS CUCTEMHBIMU
JUIS1 OTAEJIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO LIUKIIA.

OO0wue ecTecTBEHHO-HAYUHbIE TOHATHUS: HAYYHbIH (DaKT, TMIIOTE3a, 3aKOH, TEOpHs, aHAJIU3, CUHTE3,
KJIaccu(uKanys, MNepUOANYHOCTh, HAOIIOAEHHUE, SKCIIEPUMEHT, MOAEIMPOBAHHE, M3MEPEHUE, MOJEIIb,
SIBJICHUE, TAPHUKOBBIN 3 (PEKT, TEXHOJIOTUsI, MATEPUAIIbIL.

dusuka: Marepusi, aToM, JIEKTPOH, IPOTOH, HEUTPOH, UOH, HYKJINJ, H30TOIIbl, PaJlHOAKTUBHOCTbD,
MOJICKYJIa, 3JCKTPUUCCKUM 3apsl], IPOBOAHUKH, MOJIYHNPOBOAHUKU, IUIJICKTPUKH, (OTOIIIEMEHT,
BEIIECTBO, Te€l0, OOBEM, arperarHoe COCTOSIHWE BELIeCTBA, ra3, pacTBOP, pPAaCTBOPUMOCTS,
KpUCTAJZIMYECKass PELIETKA, CIUIABBL, (DU3MUYECKHE BEJIUYMHBI, EAMHUIBI HM3MEPEHUs,, KOCMUYECKOEe
IIPOCTPAHCTBO, IIAHETHI, 3BE3/1b1, CoHIIE.

buonorus: QorocunTe3, apixanme, Owocdepa, DSKOCHCTEMa, MHHEpaJbHBIE YAOOpEeHWUs,
MHUKPO3JIEMEHTHI, MAaKPOAJIEMEHTHI, TUTATENILHBIC BEIICCTBA.

leorpadmsi: atmocdepa, rumpocdepa, MUHEpalbl, TOPHBIE MOPOBI, IOJIE3HBIE HCKOIAEMBbIC,
TOILJIMBO, BOJIHBIE PECYPCHI.



INVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUS ITPOT'PAMMBI 10 XUMHWU HA YPOBHE
OCHOBHOI'O OBILIEI'O OBPA30OBAHUA

JINYHOCTHBLIE PE3YJbTATDI

JIMYHOCTHBIE Pe3yJIbTaThl OCBOCHHUS TPOTPAMMBI OCHOBHOT'O OOIIIEro 00pa30BaHus JOCTHIAIOTCS B
Xonae O6yquI/I$[ XHUMHHN B CIHUHCTBC yqe6H0171 M BOCHHUTATEIbHOU JACATCIBHOCTH B COOTBETCTBHH C
TpaauIIUOHHBIMHA pOCCHﬁCKHMH CONUOKYJIbTYPHBIMH W  JYXOBHO-HPABCTBCHHBIMH  LICHHOCTSAMU,
NPUHATBHIMH B OOIIECTBE MTPABUIIAMU M HOPMaMU TIOBEICHUS M CIIOCOOCTBYIOT ITpoIieccaM caMOIIO3HAHUS,
CaMOPa3BUTHSI U COIMATM3AIINT 00YYaIOIINXCS.

JInuHoCTHBIE PE3YIbTAThl OTPAXKAIOT I'OTOBHOCTH 06yqa}0m1/1xc;1 PYKOBOACTBOBATHLCA CUCTEMOM
IMO3UTHUBHBIX HCHHOCTHBIX OpHeHTaHI/Iﬁ " paCHIMPCHUC OIbITa ACATCIIBHOCTH Ha eé OCHOBEC, B TOM 4YHUCJIC B
4acTH:

1)naTpuoTH4ecKOro BOCHUTAHUS:

LIEHHOCTHOTO OTHOIIEHHS K OTEYECTBEHHOMY KYJIbTYPHOMY, HCTOPHYECKOMY H HAy4YHOMY
HacJIeIUI0, TOHMMaHMs 3HAYCHUs] XUMUYECKOM HAayKH B )KM3HH COBPEMEHHOTO O0IIecTBa, CIIOCOOHOCTH
BJIaJeTh JOCTOBEpHOH HH(pOpManueil o TMepeloBbIX JOCTIKEHHAX M OTKPBITHAX MHUPOBOH H
OTEYECTBEHHOW XUMUH, 3aMNHTEPECOBAHHOCTH B HAYUHBIX 3HAaHHSIX 00 yCTpOICTBE MHpa U O0IIEeCTBa;

2)rpakIaHcKOro BOCIIMTAHMSA:

MIPEJCTABICHUS O COLMAIBHBIX HOPMax M MPaBWIIaX MEKIMYHOCTHBIX OTHOILCHHN B KOJUICKTHBE,
KOMMYHHMKAaTUBHOH KOMIIETEHTHOCTH B OOIIECTBEHHO MOJIE3HOM, YIeOHOUCCIIEI0BATEILCKON, TBOPUECKOM
W JpyruxX BHIAaX MAEATEIHOCTH, TOTOBHOCTH K pa3HOOOPa3HOW COBMECTHOM MAEATENBHOCTH IIPH
BBIIMOJIHCHUN Y4EOHBIX, MMO3HABATENILHBIX 3a7ay, BBIMOJHEHUH XUMHYECKUX SKCIEPUMEHTOB, CO3AaHUH
y4eOHBIX NMPOEKTOB, CTPEMJICHHUS K B3aMMOIOHMMAHMIO M B3aWMOIIOMOIIM B IpOLEcce 3TOH yueOHOMH
JIESTeILHOCTH, TOTOBHOCTH OIICHMBATh CBOE TOBEJEHUE M TIOCTYIIKH CBOWX TOBApHIIEH C TO3HUIUU
HPaBCTBEHHBIX ¥ ITPABOBBIX HOPM C YYETOM OCO3HAHUS TIOCIIECTBHI MOCTYIIKOB;

3)IeHHOCTH HAYYHOT'0 NIO3HAHUSA:

MHUPOBO33pPEHUECKHE TPEJCTABICHUS O BEIIECTBE M XWMHUYECKOH PEaKIMH, COOTBETCTBYIOLIHE
COBPEMEHHOMY YPOBHIO Pa3BHUTHS HAYKH M COCTaBISIONINE OCHOBY JJIsi TIOHUMAHHS CYITHOCTH HAy4IHOM
KapTHHBI MHpA, TPEACTaBICHUS 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS TPUPOJIBI, B3aUMOCBSI3SAX
YeJIoBeKa C MMPUPOTHON CPEIOi, O POIM XUMHH B TO3HAHHUH YTHX 3aKOHOMEPHOCTEHH;

IMo3HaBaTeNbHbIE MOTHBBI, HAMPABJICHHBIEC HA MTOydYeHHe HOBBIX 3HAHUH 10 XUMHH, HEOOXOIMbIe
IUIE  OOBsSCHEHWS HaONIOMaeMbIX TIPOIECCOB W SIBJICHWI, MO3HABATEIbHOH, HWH(POPMAIMOHHONW U
YUTATENbCKOW KYJIBTYphl, B TOM YHCJ€ HaBBIKOB CaMOCTOSITENFHOW pabOTHl ¢ y4eOHBIMH TEKCTaMH,
CIIPaBOYHOM TUTEPATYPOH, TOCTYTHBIMU TEXHHUECKUMHU CPEACTBAMU MH(POPMAIIMOHHBIX TEXHOJIOTHH;

WHTEpeC K OOydYeHWI0 W IIO3HAHWIO, JIO003HATENFHOCTh, TOTOBHOCTh M CIOCOOHOCTH K
caM000pa30oBaHMIO, TPOEKTHOM W WCCIEAOBATENbCKON AESITeThHOCTH, K OCO3HAaHHOMY BBIOOpY
HaIpaBIEHHOCTH U YPOBHs 00y4YeHNUS B AaTbHEHIIEM;

4)dopMupoBaHus KYJIbTYPbI 310POBbS:

OCO3HaHWE IIEHHOCTH >XHU3HHU, OTBETCTBEHHOTO OTHOIIEHHUS K CBOEMY 3/I0pPOBBIO, YCTAHOBKH Ha
3I0pOBBIA 00pa3 KU3HHW, OCO3HAHHME MOCJEICTBUI W HENPHUATHE BPEIHBIX IMPHUBBIYEK (YIOTpeOIeHUS
AITKOTOJIsI, HAPKOTHKOB, KYPEHHS), HEOOXOIUMOCTH COOIIONCHUS TIPABIII O€30TTaCHOCTH TPU O0paIrIeHun
C XUMHNYECCKHNMHU BCIIIECCTBAMU B 6I)ITy u peaJ’[BHOﬁ KHU3HU,

5)TpyaoBOro BOCIMTAHUSA:

WHTEpeC K MPAKTUYECKOMY U3yUeHHUI0 podeccrii U TpyJa pa3IudHOro pojia, YBAKEHHE K TPYLy H
pe3ysibTaTaM TPYJIOBOM JEATENbHOCTH, B TOM YHCIE HA OCHOBE NMPUMEHEHUS MPEAMETHBIX 3HAHWM 10
XVMHHU, OCO3HAHHBIH BBIOOD HWHIWBHIYalbHOW TPACKTOPUHM TPOJODKEHHS 00pa3oBaHUs C y4ETOM
JUYHOCTHBIX HHTEPECOB U CIIOCOOHOCTH K XMMHUHU, OOIIIECTBEHHBIX HHTEPECOB M IOTPEOHOCTEH, YCIICITHON

10



po(heCCUOHATBHON NIEATSIILHOCTA U PA3BUTHSI HEOOXOJIUMBIX YMEHHM, TOTOBHOCTh aJaliTUPOBATHCS B
poecCuoHaIbHOM Cpejie;

6)3K0J1I0rMYeCKOr0 BOCIIMTAHUS:

9KOJIOTHYECKH 1IEIeCO00Pa3HOe OTHOIICHUE K MIPUPOJIC KAaK KICTOYHUKY JKU3HU Ha 3eMJie, OCHOBE e€
CYIIIECTBOBaHUs, MOHMMAaHUE IICHHOCTH 3JI0POBOTO W 0€30macHOr0 o0pa3a KHU3HH, OTBETCTBEHHOE
OTHOIIIEHUE K COOCTBEHHOMY (H3UYECKOMY U TMCUXUYECKOMY 370POBBIO, OCO3HAHUE IICHHOCTH
cOOFO/IeHUsT TpaBWJI OE30MacCHOTO IMOBEACHUS TpU paboTe C BEIIECTBAMH, a TAaKKE B CUTYaIUsX,
YIPOXKAIOIIMUX 3J0POBBIO U KU3HU JIIOJCH;

CIIOCOOHOCTH TIPUMEHSTHh 3HaHUS, IMOJydaeMble NMPU W3YYCHUH XUMHUH, JUIS pEIIeHUs 3ajad,
CBSI3aHHBIX C OKPYXarolled MPHUPOJHOW CPEIOi, s TOBBINICHUS YPOBHS JKOIOTHYECKOH KYIBTYPHI,
OCO3HaHUS III00aTHHOT0 XapaKTepa HKOJIOTUIECKHX MPOOIIeM U ITyTeH UX PelIeHHs TOCPEICTBOM METO/IOB
XUMHH, OKOJIOTUYECKOTO MBIIIICHHS, YMEHHS pYKOBOACTBOBAaThCS WM B  IO3HABATEIHHOM,
KOMMYHHUKaTHBHOU U COITMAIIBHON ITPaKTHKE.

METANPEIMETHBIE PE3YJIbTATbI

B cocraBe MeranmpeaMeTHBIX pPE3yJbTATOB BBIICIAIOT 3HAYUMBIE s (HOPMHUPOBAHUS
MHPOBO33pEHUS OOIeHAyYHbIE TTOHATHS (3aKOH, TeOpHs, PUHITUI, TUIIOTe3a, (aKT, CHCTeMa, IPOIIecc,
9KCIIEPUMEHT W JpPYyToe.), KOTOpPbIE HCIOIB3YIOTCS B €CTECTBEHHO-HAYYHBIX YYEOHBIX NpeaMeTax Hu
MTO3BOJIIOT Ha OCHOBE 3HAHWU M3 ATHX MPEAMETOB (POPMHUPOBATH MpEACTABICHHE O IIEIOCTHOW HAYyYHON
KapTHHE MHUpa, W YHUBEpCaJbHbIE Yy4eOHBbIC JEWCTBUS (ITO3HABATENbHBIC, KOMMYHHKATHBHBIC,
PETYJIATHUBHBIC), KOTOpBIE OOeCeunBarOT (OPMHUPOBAHWE TOTOBHOCTH K  CaMOCTOSATCIHLHOMY
IJTAHUPOBAHUIO M OCYIIIECTBICHUIO YICOHOM NeATCITLHOCTH.

IMo3naBaTebHbIE YHHBEpPCAJIbHbIE YUeOHbIE TeiicTBUS

ba3zoBble Jloruueckue geicTBUS:

YMEHHUS HCITOJIB30BaTh MPHUEMBI JIOTHYECKOTO MBINUICHHS TPU OCBOCHUW 3HAHWU: PACKPBHIBATh
CMBICJI XUMHUYECKUX ITOHSITUMN (BBI)ICH?ITI) X XapaKTCPHBIC IMPU3HAKW, YCTAaHABJIMBATH B3aMMOCBA3L C
JIPYTUMU TIOHATHSIMH ), HCTIOJIB30BATh MOHATHS U1 OOBSICHEHUS OTACIBHBIX (DAKTOB U SBJICHUIA, BRIOMPATh
OCHOBaHUA W KpPUTCPUH JIA Knaccmbmcaunn XUMHUYECCKUX BCIICCTB MW XHUMHYCCKUX peaKum‘/'I,
YCTaHaBJIMBAThL IMPUYINHHO-CIICACTBCHHBIC CBA3U MCKIY O6’beKTaMI/I HN3YyUYCHHA, CTPOUTH JIOTHUYCCKUC
PacCyKacHud (I/IHIIYKTI/IBHBIG, JACAYKTHUBHBIC, 110 aHaJIOFI/II/I), J€JIaTh BBIBOABI U 3aKJIIOUCHU A,

yMEHHE TPUMEHSTh B TMIPOIECCe TIO3HAHUS TMOHATHUA (IIpeIMETHBIE W MeTamnpeaMETHBIE),
CUMBOJIMYECKHE (3HAKOBBIE) MO, UCIIONb3yEMbIE B XUMHH, TPEOOPA30BBIBATH HIMPOKO PUMEHIEMbIE
B XMMHUHU MOJICJIbHBIC MPEICTABICHUS — XUMUYECKUI 3HAK (CUMBOJI 3JIEMEHTA), XUMHUEcKas GopMmysia u
ypaBHEHUE XMMUYECKOW PEaKkIUu — IPH PEIICHUHM y4eOHO-IIO3HABATEIbHBIX 3ajad, C Y4ETOM ITHX
MOACJIBHBIX HpCI[CTaBHCHI/Iﬁ BBIABJIATE M XapaKTCPHU30BaATh CYHICCTBCHHLIC IIPHU3HAKU H3YydaCMbIX
O6’beKTOB — XHMHUYCECKHUX BCHICCTB MU XHUMHYCCKUX peaKHHﬁ, BBIABJIATH O6HII/I€ 3aKOHOMCPHOCTH,
MIPUYIUHHO-CIICACTBCHHBIC CBA3U U ITPOTUBOPECUUA B U3YUACMBIX IIPOLECCAX U ABJICHUAX.

ba3oBble uccienoBaTeabcKue AeHCTBUS:

YMCHHE HCIIOJb30BaTh IMOCTABJIICHHLIC BOIIPOCHI B KAYCCTBC MHCTPYMCHTA IMO3HAHUA, 4 TAKIKC B
Ka4eCTBE OCHOBBHI JIJIsl (HOPMUPOBAHUS THITOTE3HI 10 IIPOBEPKE MPABUIILHOCTU BEICKA3bIBAEMBIX CYKIICHHIA,

MPUOOPETEHHE ONbITa [0 IUIAHUPOBAHUIO, OpPraHM3allMd W TMPOBEJICHUI YYCHUYECCKHX
JKCIIEPUMEHTOB, YMEHHE HaOJIoJaTh 3a XOJOM IIpOIlecca, CaMOCTOSTEIBHO MPOTHO3UPOBATH €ro
pe3yibrat, hopMyITupoBaTh 000OIICHHS U BEIBOIBI 110 PE3yJIbTaTaM IPOBEAEHHOTO OIIbITA, UCCIICIOBAHMUS,
COCTaBJIATh OTUET O MPOJICTAHHON padoTe.

Pabora ¢ nndopmanueii:

YMCHHE BBIOMPaTh, aHATM3UPOBATh U HHTEPIIPETHPOBATH HH()OPMAIUIO PA3IMIHBIX BHJIOB U (OpM
MIPEJICTABJICHUS, MMOJIy9aeMyI0 U3 Pa3HbIX MCTOYHHKOB (HAYYHO-TIOMYJISIPHAS JINTEPATypa XUMHUYECKOTO
coJlepKaHUsl, CIIpaBOYHbIE TTOCcOOUs, pecypchl HTepHETa), KPUTHUYECKU OLICHUBATh IPOTHBOPEUUBYIO H
HEJI0CTOBEPHYIO HH()OPMAITUIO;
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yYMEHHE NPUMEHATh pa3IM4Hble METOJbl M 3alpoChl NMPH MOUCKE W 0TOOpe MHOpMalMU H
COOTBETCTBYIOIIMX MAaHHBIX, HEOOXOAWMBIX MJISi BBIIOJHEHHS Y4YeOHBIX M [O3HABATENBHBIX 33734
ONpEneNéHHOT0  THIA, NPUOOPETEeHHWE OmbITa B OONACTH  HMCIOJIb30BaHUS  WHPOPMALMOHHO-
KOMMYHHMKAaTUBHBIX TEXHOJIOTUH, OBJAJEHHE KyJbTypOH aKTHMBHOI'O HCIOJIb30BaHMS PpPa3IMYHBIX
MIOMCKOBBIX CHCTEM, CAMOCTOSITEIIbHO BBIOMpATh ONTUMAalbHYIO (hopMy mpencTaBieHuss HHPOPMALUHN H
WUTIOCTPUPOBATH peliacMble 331a41 HECTOKHBIMU CXeMaMH, AuarpaMMaMu, APYTUMU popMaMu rpapuKu
1 UX KOMOMHALUAMU;

YMEHHUE UCIIOJIb30BaTh U aHAJTM3UPOBATH B IIpoliecce yueOHOW U UCCIIeI0BATEILCKON IS TEILHOCTH
WHGOPMALIMIO O BIMSHUM TNPOMBILIUICHHOCTH, CEJIbCKOIO XO3SHCTBA M TPAHCIOPTa HA COCTOSIHHUE
OKpY>Kalolel TPUPOTHON CPEIbI.

KoMMyHHKaTHBHBIE YHUBEpPCaJIbHbIe Y4eOHble 1eliCTBUSL:

YMEHHS 33]1aBaTh BOMPOCHI (B X0/Ie TUAIIOTa U (MJIH ) IUCKYCCHH) 110 CYIIIECTBY 00CYKIaeMOM TeMBI,
(hopMynMpoBaTH CBOM MPENIOKEHUSI OTHOCUTEIIBHO BBHITIONTHEHHS MTPEIOKESHHOM 3a/1a4H;

YMEHUSl NPEICTaBIATh IONYUYEHHbIE PE3yJbTaThl MO3HABATEIbHOWU JAESITEIbHOCTH B YCTHBIX U
MUCbMEHHBIX TEKCTaX; JAeJaTh IMPE3CHTAUUIO0 PEe3yJbTATOB BBINOJIHEHHUS XMMHUYECKOIO SKCIEPUMEHTa
(J1abopaTopHOTO OITBITa, TA00PATOPHOH PAOOTHI IO UCCIIEIOBAHUIO CBOIMCTB BEIIIECTB, Y4EOHOTO IIPOEKTA);

YMEHHS Y4YeOHOTO COTPYIHHYECTBA CO CBEPCTHHKAMH B COBMECTHOH TIO3HABATEIHHONW U
WCCIIEIOBATEIBCKON JESTETFHOCTH TIPY PENICHHH BO3HUKAIONMIUX IMPOOJIEM Ha OCHOBE yd4é€ra OOImX
WHTEPECOB U COTJIACOBaHWs TO3WIUN (0OCYXIeHHs, OOMEH MHEHHUSMH, «MO3TOBBIE IITYPMBD»,
KOOPJIMHALNS COBMECTHBIX JEHCTBUM, OINpENEICHUE KPUTEPUEB IO OLIEHKE KAauecTBAa BBINOJIHEHHOU
paboThI U IPYTHE).

PeryasiTuBHble yHUBepcaJbHble ydeOHbIe JeiicTBUSA:

YMEHHUE CaMOCTOSITEJIBHO ONPEAENATh UEIU JACSITEIBHOCTH, IUIAHUPOBATh, OCYILIECTBIIATH,
KOHTPOJIMPOBAaTh W TPHU HEOOXOIMMOCTH KOPPEKTHPOBATH CBOIO ESITEIHHOCTh, BHIOMpaTh Hamboiee
3(PeKTUBHBIE CTIOCOOBI pelieHUsT YUeOHBIX M IMO3HABATEIBHBIX 3a/1a4, CAMOCTOSITEIEHO COCTABIISATh WIIH
KOPPEKTUPOBATh MPEIIOKEHHBINA aJrOPUTM ACHUCTBUI IIPU BBINOJHEHUU 33JJaHUN ¢ YYETOM MOJIYUYEHUs
HOBBIX 3HAHUI 00 M3y4aeMbIX 00BEKTaX — BEHIECTBAX U PEAKIUIX, OIEHUBATh COOTBETCTBHE MOIyIEHHOTO
pe3ynbraTa 3asBJICHHON IeJIM, YMEHHE HCIONb30BaTh M aHAJIM3UPOBATH KOHTEKCTHI, MpEjiaraeMele B
YCJIOBUH 3alaHUM.

HNPEAMETHBIE PE3YJIbTATbBI

B cocraBe npeaMeTHBIX pe3yabTaToOB 10 OCBOCHHUIO 0053aTEIBHOTO COJIEpKaHHs, YCTAHOBICHHOTO
JTAaHHOM (eiepalibHON paboyel MporpaMMoi, BIJCIISIOT: OCBOCHHbBIC O0YYArOIIMMUCS HAyYHbIC 3HAHUS,
YMEHHSI U CIIOCOOBI JICHCTBUH, crielupuIecKue i MPSIMETHON 001acTu « XUMUS, BUJBI JCSITCILHOCTH
[0 TOJYYECHUIO HOBOT'O 3HAHMS, €ro WHTEPIpETalH, NPeoOpa3oBaHUIO0 M MPHUMEHEHUIO B Pa3IHYHBIX
y4eOHBIX U HOBBIX CUTYaLUAX.

K koHIiy oOydeHusi B 8 kjiacce mpeMeTHbBIC pe3yibTaThl Ha 0a30BOM YPOBHE JIOJDKHBI OTPaXKaTh
c(OPMHUPOBAHHOCTD Y 00YUAIOLIMXCS] YMEHUI:

1. pacKpbIBaTh CMBICI OCHOBHBIX XMMHYECKHMX MOHSATHHA: aTOM, MOJIEKYJA, XUMHUYECKUH DJIEMEHT,
MIPOCTOE BEIIECTBO, CIOXKHOE BEIIECTBO, CMECh (OJHOPOJHAS M HEOAHOPOJAHAs), BAJIEHTHOCTD,
OTHOCHTEJIbHASI aTOMHAs U MOJIEKYJIIpHasi Macca, KOJIMYECTBO BEIIECTBa, MOJIb, MOJISIpHAs Macca,
MaccoBasi JI0Jsl XUMHYECKOTO 3JI€MEHTa B COCAWHEHHH, MOJISIPHBIA OO0BEM, OKCHI, KHCIOTa,
OCHOBaHHE, COJIb, 3JEKTPOOTPULIATENBHOCTb, CTENEHb OKUCIEHUS, XHMHYECKas peaxius,
KJIaccu(uKalysi peakuuil: peakuuy COCAMHEHMS, PEAKLUUH Pa3JIOKEHHS, PEaKLIUH 3aMEIICHUs,
peaknuu oOMeHa, 3K30- U SHAOTEPMHUYECKHE PEaKIMU, TEIIOBOM APQEKT peakuH, sapo aToma,
JJIEKTPOHHBIN CJIOH aToma, aTOMHas OpOHMTaib, PaauyC aToMa, XMMUYecKasi CBSI3b, MOJIApHAS U
HEMNOJIsIpHasl KOBAJIEHTHAs CBS3b, HOHHAs CBS3b, HOH, KATHOH, aHUOH, pacTBOpP, MaccoBas OIS
BeriecTBa (MPOLIEHTHAS! KOHLEHTPALUs) B paCTBOPE;
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10.

11.

12.

WUTIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX TMOHSATHI U MIPUMEHSTH 3TH HOHATHS MPH
OIMCAHUU BELIECTB M UX MPEBPALICHUI;

HCTIONb30BaTh XMUMUYECKYI0 CHMBOJHUKY JUI COCTaBiieHHS (OpMYJT BELIECTB U YypaBHEHHM
XUMUYECKUX PeaKLuii;

OTIPEIEISITh BAJICHTHOCTh aTOMOB BJIEMEHTOB B OWHAPHBIX COCOMHEHUSX, CTCHNECHb OKUCICHMS
9JIEMEHTOB B OMHAPHBIX COCIMHEHUSX, MPUHAAJICKHOCTh BEIIECTB K ONpPEACIEHHOMY KJIaccy
coeuHeHHnH 1o GopMyaM, BUI XUMHUYECKON CBSI3U (KOBAJICHTHASI U MOHHAs) B HEOPTaHUUECKUX
COCAMHECHHMSX;

packpeiBath cMmblici [lepronnueckoro 3akona [I. 1. MenaeneeBa: J1eMOHCTPUPOBATh IOHUMAaHHUE
NEPUOMYECKON 3aBUCHMOCTH CBOMCTB XHMHYECKHX 3JEMEHTOB OT UX IIOJIOKECHHS B
[leprnoanueckoii cuctemMe, 3aKOHOB COXPAHEHMSI MAacChl BEIIECTB, TOCTOSIHCTBA COCTAaBa, aTOMHO-
MOJICKYJISIPHOTO YU€HHsI, 3aKOHa ABOTaapo;

ONMCHIBATh W XapakTepu3oBaTh TabmuuHyio ¢opmy lleproandeckoil cucTeMbl XHMHUYECKHX
3JIEMEHTOB: Pa3jMyaTh MOHATUS «IJaBHAS MoArpymnmna (A-rpynmna)» u «mnobounas noarpymnna (b-
rpymnia)», Majible U OOJbIINE MEPUOIBI, COOTHOCUTH 0003HAUEHHSI, KOTOPbIC UMEIOTCS B TaOJIHIIE
«Ilepuonmueckass cuctema xumuueckux osnaemeHtoB JI. M. MenneneeBa» ¢ YUCIOBBIMU
XapaKTePUCTUKAMM CTPOCHUS aTOMOB XHMMMYECKHMX BJIEMEHTOB (COCTaB M 3apsl sapa, oduiee
YHCJIO 3JIEKTPOHOB U PaclpeiesIeHUe UX 10 3JIEKTPOHHBIM CIIOSIM);

KJIaccu(UIUPOBAaTh XUMHUUYECKUE 3JIEMEHThI, HEOPraHWYECKHUE BELIECTBA, XUMHUYECKHE PEaKUu
(TI0 9MCITy ¥ COCTaBY yUACTBYIONINX B PEAKIIMH BEIIECTB, IO TEIIIOBOMY 3D (HEKTy);
XapaKTepu30BaTh (OMMUCHIBATh) OOLIME XMMUYECKHE CBOMCTBA BEIIECTB PA3IMUYHBIX KIACCOB,
MIOATBEPIKJasi ONMMCAHUE IIPUMEPAMU MOJIEKYJIIPHBIX YPABHEHUH COOTBETCTBYIOIINX XUMUUECKUX
peakiuii;

IIPOTHO3UPOBATh CBOMCTBA BELIECTB B 3aBUCUMOCTH OT MX KaUE€CTBEHHOI'O COCTaBa, BO3MOXKHOCTH
IMPOTECKAHUA XUMHNYCCKUX HpeBpaIl[eHI/Iﬁ B pa3JIMYHbIX YCIIOBUSX,

BBIYHMCIISITH OTHOCUTEIBHYIO MOJICKYJISIPHYIO U MOJISIPHYEO MacChl BEIIECTB, MacCOBYIO JIOJIO
XUMHYECKOT0 3JeMEHTa Mo (QOopMylie COSJIMHEHHs, MAcCOBYIO JOJIO BEIIECTBA B pacTBOpE,
IIPOBOJUTH PACUYETHI [10 YPABHEHUIO XUMUYECKOM peakliny;

IIPUMECHATH OCHOBHBIC OII€palnun MBICIIUTEIbHOMN JACATCIIBHOCTH — aHaJIu3 U CUHTE3, CPAaBHCHUC,
000011IeHIEe, CUCTEMATH3AIIMIO, KIIACCH(UKAIINIO, BBISBICHHE PUIMHHO-CIICICTBEHHBIX CBSI3CH —
IJI1 U3YyYCHUS CBOMWCTB BCUICCTB MU XHMHUYCCKUX peaKHHﬁ, €CTCCTBCHHO-HAYYHbBIC METOABI
MO3HAHWSI — HAOII0ICHHE, I3MEPEHUE, MOJICTTHPOBAHKE, DKCIIEPUMEHT (PEabHbIA U MBICIICHHBIH );
CJIeZIOBATh MPaBHUJIaM IOJB30BAHUS XUMHUECKOH MOCYON U J1abOpaTOPHBIM 00OpyIOBaHUEM, a
TaKXKC IpaBUuIaM o6pameHI/1$1 C BCUICCTBAMM B COOTBECTCTBHUU C MHCTPYKUUAMU 110 BBIIIOJIHCHUIO
7a00paTOpHBIX XUMHYECKHX OIBITOB IO TONYYEHHIO M COOMPAaHUIO Ta3000pa3HBbIX BEIIECTB
(Booposia M KHCIIOpOJia), MPUTOTOBJIIEHUIO PACTBOPOB C ONpEIeNEHHON MaccoBOM Joieit
paCTBOpéHHOI‘O BCIIECTBA, IUIAHUPOBATL U MPOBOJUTH XUMHYCCKHUE OKCICPUMCHTHI 110
pacrmo3HaBaHUIO pPACTBOPOB IIEIOYEH M KUCIOT C TOMOIIBIO HMHIUKATOPOB (JIAKMYC,
(denondranenn, METUIOPAHK U JPYTHE).

K KOHIY O6y‘lCHI/I$I B 9 Kiacce OPpEAMCTHBIC PE3YJIbTAThl Ha 0a30BOM YPOBHE JOJIKHBI OTpPAXKATh

c(OPMHUPOBAHHOCTD Y 00YHAIOLINXCS YMEHUIL:

1.

PacKpbIBaTh CMBIC OCHOBHBIX XMMHUYECKUX MOHATUN: XMMHUYECKHHI SJIEMEHT, aTOM, MOJIEKYJa,
WOH, KaTHOH, aHHUOH, TPOCTOE  BEILECTBO,  CIOXKHOE  BEIIECTBO,  BAJICHTHOCTD,
3JIEKTPOOTPULIATETILHOCTD, CTCHCHb OKUCICHUS, XUMHYECKash peaklus, XUMHUYECKasl CBS3b,
TEIUIOBOM 3(PEKT peakiuu, MOJb, MOJISIPHBIN 00BEM, pACTBOP, IIEKTPOJIUTHI, HEIICKTPOIUTHI,
AJIEKTPOJIUTHYECKAsT JHCCOIMAINS, PEaKIUM HMOHHOTO OOMEHa, KaTalM3aTop, XUMHUYECKOe
paBHOBecHe, 0OpaTUMbIE K HEOOPaTUMbIC PEaAKIINU, OKUCIIUTEITPHO-BOCCTAHOBUTEIIBHBIC PEAKIIHH,
OKHUCIIUTENIb, BOCCTAHOBUTENb, OKHUCIIEHUE W BOCCTAHOBJIGHHE, AJIOTPOIUs, aM(pOTEPHOCTb,
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10.

11.

12.

13.

14.

XUMHUYECKasi CBsI3b (KOBAJICHTHAs, HWOHHAs, METAJUTMYCCKas), KPUCTAJUIMYECKas peméTkKa,
KOpPpO3Usl METaIOB, CIUIABbI, CKOPOCTh XHWMHUYECKOM peakUuu, TMPEJCIbHO OMyCTUMAS
konuentpanus 11K BemiecTsa;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XMMUYECKUX MOHITUH U MPUMEHSTH 3TU HOHSITHS TIPU
OMNMCAHUM BEIIECTB U UX MPEBPAIICHHUI;

HCTONIb30BaTh XWMHUYECKYI0 CHMBOJIUKY JUIS COCTaBJIieHHS (OpMYN BEIIECTB M YpaBHEHUH
XUMUYECKUX PEaKIIMi;

ONPENENITh BAJICHTHOCTh M CTENEHb OKUCICHUS XMMHUYECKHX OJJIEMEHTOB B COCAMHEHMSIX
pa3IMYHOrO0 COCTaBa, IMPUHAJIC)KHOCTh BEIIECTB K ONPEACIEHHOMY KJIacCy COCOUHEHUU IO
(hopmynam, BHII XUMUYECKOW CBSI3U (KOBAJICHTHAs, MOHHAS, METAIUTUYECKAast) B HEOPTaHMUECKUX
COCIMHECHHAX, 3apsji MOHA 0 XMMHYECKOW (opMyJsie, XapakTep Cpelbl B BOJHBIX PacTBOpPax
HEOPraHUYECKUX COCAMHEHUM, TUIT KPUCTAIIMYECKON pEeIETKN KOHKPETHOTO BEILIECTBRA;
packpeiBaTh cmbicn Ilepuoguueckoro 3akona JI. M. MenneneeBa U AEMOHCTPUPOBATH €ro
MOHMMaHUe: OIMCBHIBATh W XapaKTepu3oBaTh TabmuuHyto ¢opmy llepmomudeckoii cucTeMsbl
XUMHYECKUX AJIEMEHTOB: pa3inyaTh MOHSTHS «TJIaBHAs MOArpymma (A-rpymma)» U «moOodHas
noarpynma (b-rpymma)», Manple W OONBIIHE TEPUOJbI, COOTHOCHTH OOO3HAUEHUS, KOTOPHIE
AMEIOTCS B TIEPUOJWYECKOW TaONuUIle, C YHCIOBBIMH XapaKTEPUCTHKAMH CTPOCHHUS aTOMOB
XUMHYECKUX DJIIEMEHTOB (COCTaB | 3apsi sSApa, 00IIee YHCIIo AIEKTPOHOB U PACIIpe/IeIeHNe UX 110
AJIEKTPOHHBIM CIIOSIM), OOBSICHATH OOIIEe 3aKOHOMEPHOCTH B M3MEHEHUH CBOWCTB DJIEMEHTOB U
HUX COCAMHEHMH B Ipejesiax MajblX MEPUOJIOB M TJIABHBIX MOArPYHN € Y4ETOM CTPOCHMSI UX
aTOMOB;

KJIACCU(HUIMPOBATh XUMUYECKHE DIIEMEHTHI, HEOPTaHNYECKHE BEIIECTBA, XUMHUECKNE PEaKIIuu
(10 9MCITy ¥ COCTaBy yYaCTBYIOIINX B PEAKIIMH BEIIECTB, 110 TEIIIOBOMY P PEKTY, IO M3MEHEHHIO
CTeTIeHEH OKHCIICHHSI XUMHYECKUX DIIEMEHTOB);

XapaKTepHU30BaTh (OMUCHIBATH) OOIHE W CHEIU(PUICCKAEC XUMHUYCCKHE CBONCTBA TMPOCTHIX H
CJIOXKHBIX BEIIECTB, MOATBEPIKIAs OMHCAHKE MPUMEpPaMH MOJICKYJISIPHBIX W MOHHBIX yPaBHCHHMA
COOTBETCTBYIOIINX XUMUYCCKUAX PEAKITHH;

COCTABJISITh YPABHEHUSI NIEKTPOIMTHUECKON TUCCOLMALIMN KUCIIOT, IEJI0UYEH U COJIEH, ITOIHbIE U
COKpAaII¢HHBIE YpaBHEHUS PEaKInii MOHHOTO OOMEHa, YpaBHCHHS PEaKIIHi, IMOATBEPKIAIONTUX
CYyILIECTBOBAHUE FEHETUYECKON CBSI3U MEXKJy BELIECTBAMU PA3JIMUHBIX KJIACCOB;

pacKpbIBaTh CyIIHOCTb OKHUCIUTEIbHO-BOCCTAHOBUTEIIBHBIX PEAKIM MOCPEICTBOM COCTABICHUS
3JIEKTPOHHOTO OanaHca 3TUX peakIuii;

MPOTHO3UPOBATH CBOMCTBA BEIICCTB B 3aBUCUMOCTH OT UX CTPOCHHUSI, BOZMOKHOCTU TIPOTEKAHUS
XUMUYECKUX MPEBPAIICHUHN B PA3INYHBIX YCIOBUSX;

BBIYKCIISATh OTHOCHUTEIBHYH) MOJIEKYJISIPHYIO M MOJISIPHYIO MAacChl BELIECTB, MACCOBYIO JOJIIO
XMUMHYECKOT0 3JeMEHTa Mo (QopMylie COSAMHEHHs, MAacCOBYIO JOJIO BEIIECTBA B PacTBOPE,
IIPOBOJUTH PACUYETHI 10 YPABHEHUIO XUMUYECKOM PEaKLIUU;

cOOJIFO/IaTh TpaBWIIA TIOJIb30BAHMS XMMHUYECKOW TOCY/I0N M J1aOOpaTOpHBIM 000pYyI0BaHHEM, a
TaKKe MpaBuia oOpaimieHus C BEIIECTBAMU B COOTBETCTBUU C MHCTPYKIIUSIMHU IO BBITOJIHEHUIO
1a00paTOPHBIX XMMHUYECKUX OMBITOB MO TOJIYYCHHIO UM COOMPAHUIO0 Ta3000pa3HBIX BEIIECTB
(aMMHaKa U yrJIEKHCIIOTo Ta3a);

MPOBOJUTh PEAKUMU, TMOATBEPKIAIOUIME KAUECTBEHHBI COCTaB PA3NMYHBIX  BEIIECTB:
pacrno3HaBaTh OMBITHBIM IyTEM XJIOpUI-, OPOMUJ-, MOIU]A-, KapOoHat-, ¢ocdar-, CHIUKAT-,
cynb(haT-, TMAPOKCHUI-UOHBI, KATHOHBI aMMOHUS X HOHBI H3yUEHHBIX METAJUIOB, IPUCYTCTBYIOIIUEC
B BOJHBIX PacTBOpPaxX HEOPraHUUECKUX BEILIECTB;

MIPUMEHSATH OCHOBHBIC OTNEPALUUA MBICIUTEIbHON AEITENIbHOCTH — aHAIU3 U CUHTE3, CPaBHEHUE,
0000IIeHHe, CUCTEeMATHU3alMIO, BBISBICHHE NMPUYUHHO-CICICTBEHHBIX CBS3€H — I M3YUYCHHS
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CBOMCTB BEHIECTB M XHMHYECKHX pEaKLMH, €CTeCTBEHHO-HAyYHbIE METOJbl MO3HAHHUS —
HabJroIeHNEe, U3MEPEHNE, MOJICIMPOBAHNE, SKCIIEPUMEHT (PEabHbI 1 MBICTICHHBIH ).
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TEMATHYECKOE IINTAHUPOBAHUE
8 KUIACC

Ne

/ HaumenoBaHmue pa3aesioB U TEM IPOrpaMmMmbl
n/m

Pa3znen 1.HepBOHa'laJIBHLIeXI/IMI/I‘IeCKI/IeHOHﬂTHH

XuMust — BaykHas 00JIaCTh €CTECTBO3HAHUS U

1.1
IMPAKTUYICCKOU ACATCIbHOCTH YCJIOBCKA

1.2 BeniectBa 1 xumMuyeckue peakiuu

Hroro no pazneny

KoanuecTBouacos
Bcero K/p I/p
5 2
22 1
27

Pa3nes 2.BakHeiilmue npeacTaBuTe I HEOPraHMYECKHUX BeleCTB

2.1 Boznyx. Kucnopona. [Tonstue 06 okcumax
2.2 Bonopon. Ilonsatre o kucioTax u coysix
23 Bopna. PactBopsl. [lonsitie 06 ocHOBaHUSAX

4 OCHOBHBIE KJIACCHI HEOPIaHUYECKUX
' COEIMHEHHI

Hroro no pazneny

10 1
16 1 1
5 1 1
16 1 1
47

dyekTpoHHbIe (U(pPOBbLIE)
oOpa3oBaTe/IbHBIEPeCypPChI

bu6mmoreka [IOK
https://m.edsoo.ru/7f41837¢c
bub6mmoreka [JOK
https://m.edsoo.ru/7f41837¢

bu6mmoreka [IOK
https://m.edsoo.ru/7f41837¢c
bu6mmoreka [IOK
https://m.edsoo.ru/7f41837¢
bu6mmoreka [JOK
https://m.edsoo.ru/7f41837¢
but6moreka [IOK
https://m.edsoo.ru/7f41837¢

Pa3zpnen 3.11epuoanyecknii 3akoH u [lepuoanyeckas cucrema xumnueckux 3jemMeHToB JI. U. MenneneeBa. CTpoeHne aToMoB.
XumMnueckas cBsizb. OKMCINTEIbHO-BOCCTAHOBUTE/IbHbIE PeAKIINH

[Tepuonnueckuii 3akoH u [lepuonnueckas

3.1
CUCTEMA XMMHUUYECKHX dy1eMeHToB /1. 1.

11 1

bu6mmoreka [IOK

https://m.edsoo.ru/7f41837¢
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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

Menneneesa. CTpoeHne atoma

32 Xumudeckas cBsI3b. OKHUCIUTEILHO-
' BOCCTAaHOBUTCJIbHBIC PCAKIINN

Hroro no pasneny

PesepBHOE Bpems

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

14

25

102

but6mmoreka [JOK
https://m.edsoo.ru/7f41837¢
but6mmoreka [IOK

https://m.edsoo.ru/7f41837¢
bu6mmoreka [JOK

https://m.edsoo.ru/7f41837¢
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https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

9 KJIACC

Ne KoauyecTBo 4acoB
A dyekTpoHHbIe (IU(pPOBLIE
n/ HanmMenoBaHue pa3iesioB M TeM NMPOrpamMMbl P (wnpp )
Bcero K/p Il/p o0pa3oBaTe/ibHbIEpeCypPChl
n

Pa3jnen 1.BemecTBo U XUMHYeCKHE peaKIIUN

L1 [ToBTOpeHue u yriayOieHne 3HaHUH OCHOBHBIX 5 1 bubnuorexa [JOK
pasziesioB Kypca 8 Kjiacca https://m.edsoo.ru/7f41a636
1.2 OCHOBHBIE 3aKOHOMEPHOCTUXUMHUYECKUXPEAKITANA 4 bubmorexa HOK
https://m.edsoo.ru/7f41a636
13 DIIEKTPONUTHYECKAs JUCCOIHAITUS. XUMUYECKHE g | | bu6mmorexa [JOK
peaKIuu B pacTBOpPaX https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Pa3pnen 2.Hemerayuibl 1 UX COeIMHEHUSA
)1 OO11ast XapaKTepUCTHKA XUMHUYECKUX AJIEMEHTOB 4 1 bubnuoreka [IOK
VIIA-rpynnsl. ['anorenst https://m.edsoo.ru/7f41a636
29 OO01mas xapakTeprucTHKa XUMHUYECKUX JIIEMEHTOB 6 bubnuorexa [JOK
VIA-rpynnsl. Cepa u e€écoeiMHEHUs https://m.edsoo.ru/7f41a636
)3 OO0m1as XxapakTepucTUKa XUMHUECKUX PJIEMEHTOB V A- . | bubnmoreka [JOK
rpynnbl. A30T, hochop U UX COeTUHEHUS https://m.edsoo.ru/7f41a636
54 OO11ast XapaKTepUCTHKA XUMHUYECKUX AIIEMEHTOB 2 1 1 bubnuoreka [IOK
[VA-rpynnel. Yriepoa v KpeMHUN U UX COSAUHEHUS https://m.edsoo.ru/7f41a636
Nroro no pazaeny 25

Pa3zgen 3.MeTa/UIbI M MX COCAUHECHUSA


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

3.1 OO01Ire CBOMCTBA METAJLIIOB
3.2 Baxxueiinime MeTayuisl 1 UX COSTUHEHUS
Hroromnopaszneny

Pa3nes 4. XuMus u oKpykamimas cpeaa

4.1 BemiectBa 1 maTepuanbl B )KM3HU YeJIOBEKA
Hroro no pazneny
PesepBHoe BpeMmst

OBIIEE KOJIMYECTBO YACOB I10 [TIPOTPAMME

16

20

68

bu6mmoreka [JOK
https://m.edsoo.ru/7f41a636
bu6mmoreka [IOK
https://m.edsoo.ru/7f41a636

bu6mmorekxa [JOK
https://m.edsoo.ru/7f41a636

bubmnorexa [IOK
https://m.edsoo.ru/7f41a636

19


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

YYEBHO-METO/IMYECKOE OBECIIEYEHUE OBPA3OBATEJILHOT'O
MPOILIECCA
OBSI3ATEJILHBIE YUEBHBIE MATEPUAJIBI 1151 VAEHUKA

» Xumus, 8 knacc/ Pymsuruc I'.E., ®enpaman @.I°., AkiimonepHoe o0IIecTBO
«M3natenscTBO «IIpocBenienue»
* Xumus, 9 knacc/ Pymsutuc I'.E., ®enpaman @.I°., AkiimonepHoe 001IeCTBO

«HM3maTenbpCcTBO ((HpOCBeI_I_IeHI/IC»

METOJUYECKHUE MATEPHUAJIBI AJI51 YYUTEJIA
Xumus : ypoku B 8 kiacce : nocodue st yuaurens /H. H. Tapa

Xumust. Ypoku B 9 knacce : nocobue ans yuurens /H. H. I'apa

HUPPOBBIE OBPA30BATEJIBHBIE PECYPCBI U PECYPCbI CETHU
HUHTEPHET

http://school-collection.edu.ru

http://fcior.edu.ru

http://college.ru/himiya/
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