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HHOACHUTEJIBHAS 3AIIMCKA

Paboyas mporpamma o yaeOHOMY IpeaMeTy «XHuMus» i 8-9 KIIacCOB COCTaBlieHAa Ha
OCHOBAHHH:

- @enepanbHoro 3akoHa oT 29.12.2012 r. Ne 273 @3 «O06 obpasoBanun B Poccuiickoii
denepanun».

- ®enepanbHoro 3akoHa OT 24 ceHTsOpst 2022 roma Ne 371-d3 O BHeceHWHM W3MEHEHUN B
®enepanbHblil 3akoH «O0 oOpazoBanuu B Poccuiickoit @eneparn» u cratba 1 OenepalibHOTO
3akoHa «O0 00s3aTeNnbHBIX TpeboBaHUsIX B Poccuiickoit @eaepannny.

- ®epepanpHoro 3akoHa ot 31.07.2020 Ne 247-03 «OO6 o00s3aTenbHBIX TpPeOOBAHUSAX B
Poccuiickoit ®enepanuu (npunst ['ocynapcrsennoi ymoii 22.07.2020 r.)

- Ilpukaza MunnctepcTBa npocBenienns Poccuiickoit @enepannu ot 31.05.2021

No 287 "OO6 yrBepkaeHun (eneparbHOTO TOCYIAPCTBEHHOTO OOpa30BaTENbHOTO CTaHIapTa
OCHOBHOTO 00111eT0 0OpazoBanus".

- Ilpukaza MunncrepcTBa npocsenienns Poccuiickoit @enepanuu ot 17.05.2022

No 413 «O06 yrBepxkaeHun ¢eaepaaTbHOT0 TOCYAaPCTBEHHOTO 00pa30BaTEeIBHOTO CTaHAAapTa
OCHOBHOTO 00111eT0 0Opa3zoBanus" (C UBMEHEHUSIMHU U JOTIOJTHEHUSIMU ).

- Ilpukaza MunuctepctBa npocBemenuss PD ot 18.05.2023 Ne370 «OO6 yTBepKACHUH
(dhenepanbHON 00pa30BaTEIHHOM MPOTrPaMMbl OCHOBHOTO 00111eT0 00pa30BaHUM.

- @enepanbHON 00pa30BaTEIBLHON MTPOrPaAaMMBbI OCHOBHOTO 00IIIeT0 00pa3oBaHus,
YTBEP)KJICHHOU nprka3zoM MunuctepcrBa npocsemieHus PO ot 18.05.2023 Ne 370. [Iporpamma
COOTBETCTBYET TpeOOBAHUSIM PE3yJbTAaTOB OCBOCHMSI OCHOBHOM 00pa30BaTeIbHON MPOrPaMMBbI
OCHOBHOTO 00I1IeT0 00pa30BaHMs, MPEICTABIICHHBIX B dIr'ocC
000, a TaK¥xKe Ha OCHOBe (emepasbHOI paboueil  mporpamMmbl
BOCIIMTAHUS U C YIYETOM KOHIEMIINH MPENoIaBaHusl y4eOHOTo MmpeaMera «XUMUsH

B 00pazoBaTeNbHBIX opraHu3anusix Poccuiickoit denepanuu.

[IporpaMmma 1o XuMuu AaéT TMPEACTaBICHUE O IENAX, OOINeH cTpareruu OOydeHHs,
BOCIIUTAHHUS U PAa3BUTHS OOYYAIOIIUXCS CPEACTBAMH Y4e€OHOro MpeIMeTa, yCTaHaBIMBAaeT
o0s3aTenpHOE MPEIMETHOE CoJepxKaHue, MpelyCMaTpUBaeT paclpeielieHHe ero mo Kjiaccam U
CTPYKTYPUPOBAHHUE 10 pa3esiaM B TeMaM MPOorpaMMBbl 0 XUMUH, ONpe/IesieT KOJIMUEeCTBEHHbIE
M KaueCTBEHHBIE XapaKTePUCTUKU COJICp)KaHHUS, PEKOMEHYEMYIO



[IOCJIEIOBATEIBHOCTD M3YYEHUsI XUMHUU C YY4ETOM MEXIPEAMETHBIX WM BHYTPUIIPEIMETHBIX
CBSI3€H, JIOTMKU Y4eOHOTO MpOIecca, BO3PACTHBIX OCOOCHHOCTEH OOY4YaromuXcCsi, ONMpPEAesIeT
BO3MOJKHOCTH MpPEIMETa Ui peain3allii TpeOOBaHHW K pe3y/bTaTaM OCBOCHHS OCHOBHOM
o0pa3oBaTeNIbHON MporpaMMbl Ha YPOBHE OCHOBHOTO OOIIero o0Opa3oBaHUs, a Takke
TpeOOBaHUI K pe3yIbTaTaM OOYUYCHHS XMMHUH Ha YPOBHE IeJIel U3ydeHUS IPEJIMETa U OCHOBHBIX
BHJIOB y4eOHO-TIO3HABATEIILHON JICATEIHHOCTH OOYYaIOMIerocss I0 OCBOCHHUIO Y4eOHOTO
COJIepKAHUS.

3HaHHE XUMUH CIYKUT OCHOBOH /ISl (POPMHUPOBAHUS MHPOBO33PEHHUS 00YUAIOIIETOCS, €ro
IIPEJICTaBICHUI O MaTepruaibHOM €AMHCTBE MUPA, BAKHYIO POJIb UIPAIOT (POpMHUpYEMbIe XUMHEH
MMpEACTaBJICHHUA O B3AaUMOIIPCBPALICHUAX SHCPIrUuu U 06 9BOJIIOLMHA BCUICCTB B IIPUPOJC, O IMMYTAX
pemieHus TI0OANbHBIX MpPOOJIeM YCTOMYMBOTO pa3BUTUS UEJIOBEUECTBA — CHIPHEBOH,
JHEPreTUYECKOM, MMHUIIEBOM U IKOJOTHYECKOH 0€30MaCHOCTH, MPOOIIEM 3IPaBOOXPAHECHUSI.

N3ydenune xumuu:
CIOCOOCTBYET peaan3aluu BO3MOYKHOCTEH 15t caMOpa3BUTHS u
(hopMHpOBaHUSI KYJIBTYPbI IMYHOCTH, €€ 001Iel 1 PyHKINOHAIBHON rpaMOTHOCTH; BHOCUT
BKJIaJl B (QOPMUpPOBAHUE MBIIUIEHUS U TBOPUECKUX CIIOCOOHOCTEH 00yyaronmxcs,
HaBBIKOB UX CaMOCTOSITEIbHON  y4eOHOM AedTenbHOCTH,
AKCIIEPUMEHTAITBHBIX U HCCIeloBaTenbCKUX YMEHHUM, He0OX0AUMBIX Kak B
MTOBCETHEBHOM JKU3HHU, TaK U B MPO(PEeCcCHOHALHOM JesITeIbHOCTH;
3HAKOMHUT €O CHEHU(PHUKON HAYyYHOTO MBIILIEHHS, 3aKJIaJbIBA€T OCHOBBI IIEJIOCTHOTO
B3IJIs[1a Ha €IMHCTBO MPUPObI U YEJIOBEKA, SBJSETCS OTBETCTBEHHBIM 3TAalloM B (JOPMUPOBAHUU
€CTECTBEHHO--HAayYHOH I'PaMOTHOCTH O0yJaroLUXCs;

crocoOCTByeT (OPMUPOBAHUIO IIEHHOCTHOTO OTHOIICHUS K E€CTECTBEHHO-

-HayYHBIM 3HAHUSIM, K IPUPOJIC, K YEIIOBEKY, BHOCHUT CBOM BKJIAJI B OKOJIOTHYECKOE 0Opa30BaHHE
00yJaronuxcs.

JlanHble HampaBiieHUsT B OOyYCHHMM XUMHUU O00OECIIEUMBAIOTCS CIEHU(PUKON COIep KaHMs
y4eOHOTO TMpeaMeTa, KOTOPBIM SBISICTCS TIeNarormyeckd aJalTHPOBAHHBIM OTPaKEHUEM
0a30B0Oil HAYKN XMMUH Ha OTPEICIEHHOM JTare €€ pa3BUTHSL.

Kypc xumuu Ha ypoBHE OCHOBHOTO OOIIEro 0Opa3oBaHWs OPHEHTHPOBAH HAa OCBOCHHE
00y4aroIMMUCS CUCTEMBbI ITEPBOHAYAIBHBIX MOHSITHI XUMHUHU, OCHOB HEOPraHWYECKON XHUMHU U
HEKOTOPBIX OTACITBHBIX 3HAYMMBIX TIOHSATHI OPraHUYeCKON XUMHUH.

CtpykTypa cojep>kaHHUs MPOrpaMMbl 10 XUMHUH C(HOPMUPOBAHA HA OCHOBE CHCTEMHOTO
noaxona k e€ u3yueHuro. CojepikaHHUe CKIAJbIBACTCA U3 CHCTEMbI MOHATHH O XUMHUYECKOM
AJIEMEHTE U BEIECTBE U CHUCTEMBI MOHATUN O XuMUYeckol peakuuu. (OO0e 3TH  CHCTEMBI
CTPYKTYPHO OPraHHM30BaHbl 10 TMPUHIIUAITY



IIOCJIE0OBATEIBLHOTO PA3BUTHS 3HAHUN HAa OCHOBE TEOPETUUYECKUX IIPEICTABICHUI pa3HOTO
YPOBHS:

— aTOMHO--MOJIEKYJISIPHOIO YYEHMsI KAK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepunoanueckoro 3akoHa /. 1. MeneneeBa Kak OCHOBHOTO 3aKOHA XUMUH;

— Y4YE€HHS O CTPOCHUU aTOMa U XUMUYECKOH CBSI3H;

—  TpeACTaBJICHUHN 00 JIEKTPOIUTHYECKON AUCCOLUUAIINY BEIIECTB B PACTBOPAX.

Teopernueckue 3HaHUS paccMaTpUBAIOTCd Ha OCHOBE SMIIMPUYECKHU IOJYYEHHBIX U
OCMBICJIEHHBIX (DaKTOB, pa3BUBAIOTCS IOCJIEIOBATEIBHO OT OJIHOTO YPOBHS K JIPyromy,
BBIMIOJTHAS (QYHKIUH OOBSCHEHHS M MPOTHO3UPOBAHMS CBOWMCTB, CTPOCHHS M BO3MOXKHOCTEH
MIPaKTUYECKOI0 IPUMEHEHUS U NOJyYEHHS U3y4aeMbIX BEIIECTB.

OcBoeHHe MporpaMMbl IO XUMHUHU CIIOCOOCTBYET (DOPMHPOBAHUIO MPEACTABIECHUS O
XUMHUYECKON COCTAaBIAIOIIEH HAYYHOM KapTUHBI MUpa B JIOTHKE €€ CUCTEMHON IPHUPOJBL,
LIEHHOCTHOTO OTHOIIEHHS K HAYyYHOMY 3HAHUIO U METOJaM MO3HaHUA B Hayke. V3yuenue xumuu
MIPOUCXOJUT C TMPHUBJICUEHUEM 3HAHUN M3  paHee H3YYEHHBIX Y4EOHBIX  IPEAMETOB:
«OKpyX)aIOMUA  MUPY,

«buonorus. 5-7 knacce» 1 «Pu3nka. 7 Kracey.

[Ipu u3ydeHnn XuMUU IPOUCXOAUT (POPMHUPOBAHKE 3HAHUNM OCHOB XMMHUECKON HAYKU KaK
00JacTl COBPEMEHHOI'0 €CTECTBO3HAHUS, MPAKTUYECKON NEATENIbHOCTH YEJIOBEKa U KaK OJHOTO
13 KOMIIOHEHTOB MHPOBOW KyJIbTYphl. 3ajiada y4eOHOTO IMpeaMeTa COCTOUT B (OPMUPOBAHUU
CUCTEMbl XMMHYECKHX 3HAHMM — BaKHEHUIIMX (DAKTOB, MOHATHUI, 3aKOHOB U TEOPETUUYECKHUX
MOJIOKEHUH, JOCTYMHBIX 0000IIEHWH MHPOBO33PEHUYECKOTO XapakTepa, sA3blka HAayKu, B
IPUOOLIEHUN K HAyYHBIM METOJIaM MO3HAHMsI TPH N3YYEHHUH BELECTB U XUMUYECKUX PEaKIii, B
(GOopMHUpPOBaHMM M pa3BUTHM IO3HABATEIbHBIX YMEHMH M HUX IPUMEHEHHMM B Yy4eOHO-
MIO03HABATENbHON M y4eOHO-UCCIEeN0BATENbCKON JEATEIbHOCTH, OCBOCHUM MIPABUI O€30I1aCHOTO
oOpaleHHs ¢ BEIECTBAMHU B IIOBCEAHEBHOM KU3HH.

IIpy u3ydyeHUM XMMHUU Ha ypOBHE OCHOBHOIO O0LIEro oOpa3oBaHUS Ba)XXHOE 3HAYEHUE
IpUOOpeN Takue Lel, KakK:

— (opMuUpOBaHHE UHTEJUIEKTYaJIbHO PA3BUTOHN JIMYHOCTH, TOTOBOM K caMOOOPa30BaHHUIO,
COTPYIHUYECTBY, CAMOCTOSATEIBHOMY MPHUHITHUIO DPEUIeHUH, CIIOCOOHOM ajanTHpoBaThcid K
OBICTPO MEHSIOIUMCS YCIOBHSIM KHU3HH;

—  HaIpaBJIECHHOCTb OOyuYeHMs] Ha CHCTEMaTHYecKoe HpUOOIIeHHEe OO0ydaroLuXcs K
CaMOCTOSITEJIBHOM ~ ITO3HABaTEJIbHOM  NIEATENIBHOCTH,  HAy4YHBIM  METOJaM  IO3HaHUA,
(OopMUPYIOLIUM MOTHBALIMIO U PA3BUTHE CIIOCOOHOCTEN K XUMUH;



— ofecrieyeHne YCIOBUH, CIOCOOCTBYIOIIMX NPUOOPETEHHIO OOYYAIOUUMHUCS OIbITa
pa3HOOOpa3HOW NeATENbHOCTH, TMO3HAHUS W CaMOIIO3HAHMS, KIIFOYEBBIX HABBIKOB (KIIOYEBBIX
KOMIIETEHIII), UMEIOIINX YHUBEPCAJIbHOE 3HAUEHUE AJIs1 Pa3JIMYHbIX BUJOB JIEATEIBHOCTH;

— ¢QopmupoBanue o0mel (QyHKIIMOHAIBHON W €CTECTBEHHO-HAyYHOW T'PaMOTHOCTH, B
TOM YMCJIE YMEHUN OOBSICHITH U OLIEHUBATH SBJICHUS OKPY)KAIOIIETr0 MUPA, UCIIOJIb3YS 3HAHUS U
OMbIT, IIOJYYEHHBbIE IpPU HU3YYECHUH XUMUHU, MPUMEHATH HUX IMpPHU pelIeHHH HpodiieM B
ITIOBCETHEBHOM KU3HU U TPYLOBOU ACITEIBHOCTH;

—  (dopmupoBanue y o0OydJarOmMXCS TyMAaHHUCTUYECKUX OTHOIICHUH, TOHUMAaHUS
LIEHHOCTH XMMUYECKUX 3HAHWM AJIs BHIPAOOTKU SKOJIOTMUYECKU 11€JIECO00pPa3HOT0 MOBEACHUS B
OBITY M TPYIOBOHW JESITEIBHOCTH B IIENSAX COXPAaHEHHsS CBOETO 3JI0POBbSI W OKpPYKaIOIIeH
MIPUPOTHOM CPEJIbI;

— pa3BUTHE MOTHBAIlMM K OOY4YEHHUIO, CHOCOOHOCTEH K  CaMOKOHTPOJIO W
CaMOBOCIIMTAHUIO HAa OCHOBE YCBOEHHS OOIIEUEIOBEUECKUX LIEHHOCTEH, TOTOBHOCTU K
OCO3HAHHOMY BbIOODPY MPO(UIIsl U HAIIPABJIEHHOCTHU JalIbHEHIIEr0 00y4eHu .

OOuree yuciIO 4YacoB, OTBEAEHHBIX Ui W3Yy4EHUS XMMUU Ha YPOBHE OCHOBHOTO OOIIEro
oOpa3oBanHus, cocTaBiseT 136 gacoB: B 8 kimacce — 68 wacos (2 yaca B Heseno), B 9 kinacce — 68
4yacoB (2 yaca B HEJCIIO).



COJEP/)KAHUE OBYYEHUA

8 KJIACC

IlepBoHayaJbHbIEe XUMUYECKHE TOHITHS

[Ipenmer xumuu. Ponb XMMUM B KW3HM YE€IOBEKA. XHMMHUS B CUCTEME HayK. lTeina u
BemiecTBa. PU3MYECKHE CBOMCTBA BeElIECTB. ArperatHoe coctosiHue BemecTB. [loHsTue o
METOJ1aX MOo3HaHUs B XuMuH. YncTeie BemecTBa 1 cMecu. CriocoObl pa3iesieHus: CMeceu.

ATOMBI M MOJEKyJIbl. XHWUMHUYECKHE d3JeMEHTHl. CHMBOJBI XUMHUYECKHX JJIIEMCHTOB.
[IpocThie U c0XKHBIC BENIECTBA. ATOMHO-MOJIEKYIISIPHOE YUCHHE.

Xumudeckass ¢Gopmyna. BaleHTHOCTP aTOMOB XUMHUYECKHX OJJIEMEHTOB.  3aKOH
MOCTOSTHCTBA cOCTaBa BemecTB. OTHOCHTENbHAs aTOMHas Macca. OTHOCUTEbHAS MOJICKYJISIpHAs
Macca. MaccoBast 10J1s1 XMMUUECKOTO 3JIEMEHTA B COCIMHEHUU.

KonnuectBo BemectBa. Mosib. MosgpHas Macca. B3auMocCBsI3b KOJIMYECTBa, MacChl U
quclia CTPYKTYPHBIX SIUHUIL BenecTBa. Pacd€érel mo hopMysiaM XUMHUECKUX COSAMHCHU.

dusnyeckue W XUMHUYSCKUE SIBIICHHS. XUMUYECKas peaknus W e€ TPU3HAKH. 3aKOH
COXPAaHEHHUs MAacChl BEIIECTB. XUMHUYECKHe ypaBHeHHS. Kitlaccupukanus XUMHUYIECKAX PEaKIIHid
(coenuHeHws, pa3IoKEeHUs, 3aMeIeHusI, 0OOMEHa).

Xumuueckuit IKcnepumenm:

3HAKOMCTBO C XMMHYECKOHM TOCYJOH, MpaBWUIaMH PaOOTHI B JIAOOpATOPHH M MPUEMAMH
oOparenus ¢ j1abopaTOpHBIM OO0OpYJAOBaHUEM, M3YUYCHHE U OINUCAHUE (PU3NUECKUX CBOWCTB
00pa3IoB HEOPTaHUYECKUX BEIIECTB, HaOM0IeHe (PU3NUYeCKuX (TIaBIICHHE BOCKA, TAsTHUE JI/IA,
pacThpaHue caxapa B CTYNKE, KAIIEHUE U KOHJAEHCAIUs BOJAbI) U XUMUYECKUX (TOPEHHUE CBEYH,
MPOKaJIMBAaHUE MEIHOM MPOBOJIOKHU, B3aMMOJICHCTBHE MeJla ¢ KUCIOTOM) SIBIICHU, HAOIIOICHHUE
W ONHUCAaHME TPU3HAKOB MPOTEKaHMS] XHMHUYECKMX peakuui (pas3jioxeHue caxapa,
B3aMMOJICHICTBHE CEPHOM KUCJIOTHI C XJOPHUIOM Oapus, paszioxkeHue ruapokcuaa meau (I11) mpu
HarpeBaHWHU, B3aWMOJEHCTBUE >kene3a ¢ pactBopom comm meau (II), m3ydeHme cmocoOoB
paszenieHuss cMeceil: ¢ TMOMOIbI0 MarHuTa, (QUIBTPOBAaHUE, BBIMApUBAHHUE, TUCTHIUISALMS,
xpomatorpadus, MpOBeIEHHWE OUUCTKA TMOBAPEHHOM COJM, HAONIOJEHWE U OIHCAaHUE
pEe3yJIbTaTOB MPOBEACHUS OIbITa, WILIIOCTPUPYIOIIETO 3aKOH COXpPAaHEHHUS MAacChl, CO3/IaHUE
Moenel MOJIeKy (IIapOCTEP>KHEBBIX).

BaxHeiimme npeacraBuTeId HEOPraHUYeCKUX BelllecTB

Bo3nyx — cmech razos. CocraB Bozayxa. Kuciaopon — smeMEHT U MpPOCTOE BELIECTBO.
Haxoxnenue xucnopoga B mnpupojae, (PU3MYECKHME U XUMHYECKHE CBOWCTBAa  (peakuuu
ropenus). Oxcupapl. [Ipumenenue kuciopoga. CrocoObl



IIOJIyYEHHUsI KHUCIIOpoJa B JIabopaTopuM M IPOMBILUIEHHOCTH. KpyroBopoT Kuciopoaa B
npupoje. O30H — aJUIOTpoIHAsS MOAM(UKALIUS KUCIOPOIa.

TermnoBoit 3h¢eKT XUMHUECKOW pEeaKkuuu, TEePMOXMMHUYECKHE YpPaBHEHHS, OK30- H
SHAOTEPMHUUECKUE pEaKIUU. TOIUIMBO: Yrojab M METaH. 3arps3HEHUE BO3/yXa, YCUICHHE
MapHUKOBOTO 3 (eKTa, pa3pymeHrne 030HOBOTO CIIOSL.

Bomopon — oamemeHT M mpocroe BemecTtBo. HaxoxkzaeHume Bomopoja B IPUPOJIE,
¢bu3nvecKkrne 1 XMMHYECKHE CBOMCTBA, MPUMEHEHHE, CII0COObI morydeHns. KucioTsl u comu.

Momnsipablii 00bEM ra30B. PacuéTsl o xumudeckum ypaBHeHUsIM. Pu3ndeckue CBOHCTBA

Boabl. Boma xak pactBopurens. PacTtBOpL
HacplilieHHple 1 HEHACHIIEHHbIE pacTBOPBI. PacTBOpUMOCTh BeElLECTB B Boje. MaccoBasi J10Jis
BEIIECTBA B pacTBOpE. XUMHUUECKHE CBOMCTBA BOJIbl. OcHOBaHMS. Posib pacTBOpOB B MPUPOJIE U B
XKU3HU yenoBeka. KpyroBopoT Bojbl B mpupojie. 3arpsisHeHHE HpUpoAHbIX Boja. OxpaHa u
OUYMCTKA MPUPOIHBIX BOI.

Knaccudukanus wneopranuueckux coenuHennit. Oxcunpl. Knaccuduxainus OKCHIOB:
cosieoOpa3ymomre (OCHOBHbBIE, KUCIOTHBIE, aM(POTepHBIE) U HecosieoOpa3yromue. Homenknatypa
okcu10B. OU3nMUecKre U XMMHYECKHUe CBOicTBa okcuIoB. [lomyuenue okcuaos.

OcHoBanus. Knaccuduxaruss ocHOBaHMIA: IIEIOYM U HEPACTBOPHUMBIE OCHOBAHUS.
Homenknarypa ocHoBanmii. Pu3HUECKHME M XUMHYECKHE CBOMCTBa OCHOBaHuM. [lomyuenume
OCHOBaHUH.

Kucnotsl. Knaccudukamnus kucinor. Homenknarypa kuciot. @u3ndeckre U XUMHUYECKHE
cBoiicTBa kuciot. P aktuBHoctu metauioB H. H. beketosa. [Tonyuenne Kucior.

Conu. Homenknatypa comneid. @U3NYECKHE U XUMHYECKHUE CBOMCTBA COJICH.
[Tomyuenue coneit.

I'enetnyeckas cBsI3b MKy KJJacCaMU HEOPTaHUYECKUX COCTMHEHUH.

Xumuueckuit IKcnepumenm:

KaueCTBEHHOE ONpEJIEICHHUE COJIepKaHus KHCIOpOoia B BO3JyXe, MOJydeHne, coOupaHue,
pacrno3HaBaHHe M HM3y4y€HUE CBOMCTB KHCIOpOJa, HAOMIOJEHHE B3aUMOJICHCTBHS BELIECTB C
KHCJIOPOJIOM U YCJIOBHSI BO3HUKHOBEHUS WM MPEKpalleHusl TopeHus (moxapa), 03HaKOMIICHUE C
oOpa3lilaMu OKCHZOB M OIMCAaHHE HX CBOWCTB, MOJydeHHE, COOMpaHUE, DPACIIO3HABAHUE U
M3y4YeHHE CBOICTB BOJOpojJa (ropeHue), B3aumozelcTtBue Boaopoda ¢ okcumom memu (II)
(BO3MOKHO HCMOJIb30BAaHUE BUIEOMATEPUAIOB), HAOIIOeHNE 00pa30B BEIIECTB KOJIUYECTBOM
1 Momb, uccrneaoBaHUe OCOOCHHOCTEH PACTBOPEHHUS BEILIECTB C PA3IMYHOM PaCTBOPUMOCTHIO,
MIPUTOTOBIICHUE PACTBOPOB C OMNPENCIEHHONW MaccOBOM JoJieil pPacTBOPEHHOTO BEIIECTBA,
B3aUMOJICHICTBUE BOJBI C MeTallaMu (HaTpueM u KaJIbIHEM ) (BO3MOKHO
WCIIOJIb30BAHME  BHJIEOMATEPHUATIOB),



HCCIIEIOBAaHUE O0O0paslloB HEOPTaHWYECKHX BEIIECTB PA3IMYHBIX KIIACCOB, HAONIOICHUE
M3MEHEHHUS OKPAacCKd MHIUKATOPOB B PACTBOPAX KUCIOT U IIEJIOYEH, U3yYeHHE B3aUMOICHCTBUS
okcuga wmeau (II) ¢ pacTBOpoM cepHOM KHUCIOTBI, KHUCIOT C METaUlaMH, pPEaKIui
HEUTpaIu3aluu, NOJy4YeHUE HEPACTBOPUMBIX OCHOBAHUM, BHITECHEHHUE OJIHOTO METaJlJIa IPYyruM
W3 pacTBOpa COJIM, PEUICHHWE SKCIEPUMEHTAIBbHBIX 3adady Mo Teme «BaxHeliine Kiaccel
HEOPraHWYECKUX COCIHMHECHHIN.

IMepuoguveckuii 3akoH u Ilepuoguyeckas cucrema xumu4deckux 3jiemenros /I, H.
MemnpgesieeBa. Ctpoenue aroMoB. XumMu4eckasi cBsizb. OKNCJIANTENbHO-BOCCTAHOBUTEIbHbIE
peakuum.

[lepBpie MOMBITKH KJIACCU(PUKANUKA XUMHYCCKHX d3JieMeHTOB. [loHsATHE O Tpymmax
CXOJIHBIX AJIEMEHTOB (IIETOYHBIC U MIEIOYHO3EMEIbHBIE METAILIbI, TaJIOTE€HbI, HHEPTHBIE Ta3bl).
DneMeHTHI, KOTOpble 00pa3yloT aM(pOTEpHbIE OKCUABI U THIPOKCUIBL.

[lepmognueckuit 3akoH. llepuommueckas cucrema XxuMmudeckux oanemeHtoB /[ M.
MenneneeBa. KopoTkonepuonHas u anuHHonepuonaHas (opmbl Ilepuoanueckoil cucTembl
xumuueckux sneMeHToB [[. M. MenpneneeBa. Ilepuoabt u rpynmnbl. DU3WYECKUN CMBICI
MOPAJIKOBOTO HOMEpa, HOMEPOB MEPUOJIa U TPYIIIBI JIEMEHTA.

Crpoenne artomoB. CoctaB aroMHbIX sjep. M3oromsl. Onektponbl. CTpoeHue
ANIEKTPOHHBIX 000JI0YEK aTOMOB MEPBHIX 20 XUMHUYECKUX deMEHTOB [lepromnyueckoit CUCTEMBI
. WN. MenneneeBa. XapakKTepUCTHKA XUMHYECKOIO 3JIEMEHTAa IO €ro IMOJOKEHUI0 B
[Tepuomnueckoit cucreme /1. 1. Menneneena.

3aKOHOMEPHOCTH U3MEHEHUS PaJNyca aTOMOB XUMHUYECKUX AJIEMEHTOB, METAJUIMUECKUX U
HEMETAJUIMYECKUX CBOMCTB IO IPYIIaM U MEPHOJIaM.

3nauenue llepuoanueckoro 3akoHa u [leproanueckoil CUCTEMbI XUMUYECKUX 3JIEMEHTOB
JUISl pa3BUTUS HAyKu U nipakTuku. 1. V1. MenaeneeB — y4€HbI U TpaXKJaHUH.

Xumuyeckass cBsa3b. KoBasieHTHast (mosisipHass M HEMOJISIpHAsi)  CBSI3b.
DIEeKTPOOTPULIATEIEHOCTh XUMUYECKUX 1EMEHTOB. VIOHHAs CBSI3b.

Crenenb  okucieHus.  OKHCIUTEIBHO--BOCCTAHOBUTEIBHBIE  PEAKLMU.

[Ipoueccel okucnaeHus: 1 BoccTaHoBIEHUA. OKUCIUTENN U BOCCTAHOBUTEIH.

Xumuueckuii s3xcnepumenm:

M3y4yeHHe OOpas3lOB BEIIECTB METAIOB M HEMETAJUIOB, B3aMMOJEHUCTBUE THUIPOKCHUIA
LMHKA C PAacTBOPaMU KHUCIIOT M ILIEJIOYEH, MPOBEACHHUE OIBITOB, WIIIOCTPUPYIOLIUX ITPUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKINil (TOpeHHE, PEaKIUU Pa3IOKEHUs, COSUHEHNUS).



Mestcnpeomemmuuwie ceasu

Peanuzanus MeXnpeaMETHBIX CBsI3€M NPU U3YYEHHUU XUMUHU B 8 KJlacce OCYILECTBISAETCS
4yepe3 MCIOJIb30BaHME KaK OOIIMX €CTECTBEHHO--HAYYHBIX IIOHATHM, TaKk M IOHATHUH,
SIBJIFOILIMXCSI CHCTEMHBIMHM JUISI OTAEIBHBIX PEIMETOB €CTECTBEHHO--HAYYHOT'O LIUKJIA.

OO0mue ecTecTBEHHO--HAyYHbIE TOHATHUS: HAy4YHBIM (DaKT, THUIOTE3a, TEOpHs, 3aKOH,
aHanM3,  CHHTE3,  Kilaccu(uKamus,  IEePHOJAWYHOCTb,  HAONIOACHHE,  DKCIIEPHMEHT,
MOJIEJIMPOBAaHUE, U3MEPEHUE, MOJIEIIb, SIBJICHHE.

®uznka: Marepus, aToM, OJJIEKTPOH, IPOTOH, HEUTPOH, HOH, HYKIUJ, H30TOIIHI,
palMOaKTUBHOCTh, MOJIEKYJa, OSJEKTPUYECKUH 3apsij, BEUIeCTBO, TeNo, O00BEM, arperatHoe
COCTOSIHUE BEILECTBA, a3, (PU3NYECKUE BEIUYMHBI, €IUHUIBI MU3MEPEHHUs, KOCMOC, IUIAHETHI,
3BE€3151, ComHIIE.

buonorus: GpotocunTes, nprxanue, 6nocdepa.

l'eorpadus: armocdepa, ruapocdepa, MuHepaiabl, TOpPHbIE MOPOAbI,  IOJIE3HbIE
HCKOIIaeMbl€, TOILIMBO, BOJIHBIE PECYPCHI.

9 KJIACC

BemecTBo u xXuMHYecKas peakuus

[lepmognueckuit 3akoH. llepuogmyeckas cucremMa xumudeckux osnemeHtoB J[. .
MenneneeBa. CrpoeHHe aroMoB. 3aKOHOMEPHOCTHM B HW3MEHEHHHM CBOWCTB XHUMHYECKHX
AIIEMEHTOB MEPBBIX TPEX MEPUOAOB, Kallus, KaJlblUs U HUX COECIUHEHUH B COOTBETCTBUM C
MOJIOKEHHEM 2JIeMeHTOB B [leprnoanueckoil cucteMe U CTPOEHUEM HX aTOMOB.

Crpoenue BemecTBa: BUAbl XUMHUYECKON CBA3U. THUIBI KPUCTAIIMYECKHUX PEHIETOK,
3aBUCHMOCTb CBOMCTB BEIIECTBA OT TUIA KPUCTAIUIMYECKON PEIIETKU U BUAA XMMHYECKOH CBSI3H.

Knaccudukanus m HOMEHKJIaTypa HEOPraHMYECKHMX BEIIECTB. XHWMHUYECKHE CBOMCTBA
BEIIECTB, OTHOCAIIMXCS K Pa3IUMYHBIM KJIaCCaM HEOPraHMYECKHX COEAMHEHUMN, N€HETHYECKas
CBSI3b HEOPraHUYECKUX BEIICCTB.

Knaccugukanus XuMU4ecKux peakiuil o pa3iuyHbIM MpU3HAKaM (110 YUCILY U COCTaBY
YYacCTBYIOUIMX B pEAaKLUUU BELIECTB, IO TEIIOBOMY 3(QQeKTy, M0 HU3MEHEHUIO CTeleHeH
OKHCIICHUSI XUMHUYECKUX 3JIEMEHTOB, 10 OOpPaTUMOCTH, IO Y4YacTUIO KaTajau3aropa). DK30- U
SHAOTEPMHUUYECKUE PEAKLIMH, TEPMOXUMHUYECKHUE YPABHEHMSI.

[lonsitue o ckopoctu xumudeckoil peakuuu. ITonsTue 06 oOpaTUMBIX M HEOOPATUMBIX
XMUMHUYECKUX peakiusax. [IoHATHE O TOMOrEHHBIX M TeTepOreHHbIX peakuusax. Ilonsartue o
karanuse. IloHsatTe o XxumudeckoM paBHOBecHH. DakTOpbl, BIMAIOIIAE HAa CKOPOCThb
XMMHMUYECKOHN PEAaKIIMU U NOJIOKEHUE XUMUYECKOTO PaBHOBECHSI.
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OKHCANTENBPHO-BOCCTAHOBUTEIBHBIE PEAKLMU, D3JIEKTPOHHBIN OallaHC OKHMCIUTENIBHO-
BOCCTaHOBUTEIbHON peakuuu. COCTaBIEHHE YpaBHEHUI OKUCIMTEIbHO--BOCCTAHOBUTEIBHBIX
peaKiuii ¢ UCIOJIb30BAaHIUEM METOA IEKTPOHHOTo OanaHca.

Teopust 3MEKTPOIUTUUECKON TUCCOLMALUMU. DJIEKTPOJIUTHI U HEMIEKTPOJIUTHl. KaTtnonsl,
aHUOHBI. MexXaHH3M JUMCCOLMALIMM BEUIECTB C PA3JIMYHBIMU BHUJAMU XUMUYECKOW CBA3H.
Crenenp auccouuanuy. CUIbHBIE U CI1a0bI€ AIEKTPOJIUTHI.

Peakuuu monHoro ooMeHa. YciaoBuUSl NMPOTEKAaHUs PEaKLMi MOHHOTO OOMEHa, IMOJIHbIE U
COKpallEHHbIE MOHHBIE ypaBHEHHs peakuuil. CBOICTBa KUCIIOT, OCHOBaHM M COJEH B CBETE
MIPEJICTaBICHUM 00 3JIEKTPOJUTUYECKON Jucconuanuu. KadecTBEHHbIE peaklMM HAa HOHBL
[TonsiTHE O THAPOIU3E COJIEH.

Xumuueckuil IKcnepumenm:

03HAaKOMJIEHHE C MOJENSMHU KPUCTAIUIMYECKUX PEMETOK HEOPraHMYEeCKUX BEIIECTB —
METaJJIOB W HeMeTauloB (rpadura M ajMasa), CIOXKHBIX BELIECTB (XJIOpUAa HATpH),
UCCIIEIOBAaHUE 3aBUCHUMOCTH CKOPOCTHM XHMHYECKOW peaklMh OT BO3JEHCTBUS PpPa3IUUYHBIX
(akTOpOB, HCCIEIOBAHUE AJIEKTPOIPOBOJHOCTH PAcTBOPOB BEIIECTB, Mpollecca AUCCOLMAINU
KHUCJIOT, Imejoyell W coJjiel (BO3MOXKHO HCIOJIb30BaHUE BHJIEO MaTepUajoB), MPOBEACHUE
OTIBITOB, WIIIOCTPUPYIOIIMX MPHU3HAKK MPOTEKaHMs peakiuil MOHHOTO oOMeHa (oOpa3oBaHue
ocaJika, BBbIJEJIEHWE Tra3za, 00pa30BaHUE BOJbBI), OIBITOB, WUIIOCTPUPYIOUINX MPUMEPHI
OKHUCJIUTEIIbHO-BOCCTAHOBUTENBHBIX peakiuil (ropeHHe, peakuuu pa3joKeHHs, COCTUHEHHS),
pacro3HaBaHHEe HEOPraHWYEeCKHX BELIECTB C IOMOIIbI0 KayeCTBEHHBIX pEaKIUi Ha HOHBI,
pelIeHre SKCIEpUMEHTaIbHbIX 3a/1a4.

HeMeTa/iibl M MX COCIUHEHUS

OOmiasi xapakTepucTHKa TrajoreHoB. OCOOEHHOCTH CTPOEHHS AaTOMOB, XapaKTepHbIE
creneHn okucieHus. CTpoeHne U (pu3MUecKue CBOWCTBA MPOCTHIX BEIIECTB — TaJIOTE€HOB.
XWMHUYECKHE CBOMCTBA Ha TIpHUMEpe XJopa (B3aUMOJCHCTBHE C METa/UIaMH, HEMETaJlIaMH,
menouamu).  XsopoBojopond. ComsHas KHCIIOTa, XUMHUYECKHE CBOWCTBA, TIOJIyUYCHHE,
npuMeHeHue. JleficTBre Xjaopa U XJI0pOBOIOPOIa HA OPraHU3M YesioBeKa. BaykHeme XIopuabl
U UX HaXO0XJECHUE B IPUPOJE.

OO6mras xapaktepuctuka 3nemMeHTOB VIA-rpynmbl. OCOOCHHOCTH CTPOCHHS aTOMOB,
XapakTepHble CcTerneHu okucieHus. CtpoeHue u (pu3MUecKue CBONCTBA MPOCTHIX BEIIECTB —
KHCIIOpO/ia M cepbl. AJUIOTPOIIHbIE MOAU(UKALIMKA KUCIOPOJa U cepbl. XUMUYECKHE CBONCTBA
cepbl. CepoBoJIOpoAd, CTpoeHHE, (U3NYECKHE M XHMHUYECKue cBOMcTBAa. OKCHABI Cepbl Kak
MIPEJICTAaBUTENN KHCIOTHBIX OKCUIOB. CepHas KucioTa, GU3NYeCKHe M XMMHYECKHE CBOWCTBA
(oOmMe Kak MpeACcTaBUTENsl Kilacca KHCIOT W crnenuduueckue). XUMHUYECKUE PEaKIuH,
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JeKalue B OCHOBE IMPOMBIIUIEHHOTO CIIOCO0a TMOJy4eHHUs CepHOM KHUCIOTHL. IIpuMeneHue
cepHOi KucIoThl. COJIM CEpPHOM KUCIIOTHI, KAUeCTBEHHAs! peaklus Ha cynbdar-uoH. Haxoxnenue
ceppl M €€ COEOIMHEHHH B Impupofe. XHMMHUYECKOE 3arpsA3HEHHUE OKPYXKAIOLEH Cpelbl
COCIIMHEHUSIMH Cepbl (KHCIOTHBIC TOXAM, 3arps3HEHUE BO3IyXa M BOJOEMOB), CIIOCOOBI €ro
MPEJOTBPAILCHHS.

OOmiass xapakTepucTtuka 371eMeHTOB VA-rpynnbl. OCOGEHHOCTHM CTPOEHUSI aTOMOB,
XapakTepHbIE CTENEHH OKHUCIeHHs. A30T, paclpocTpaHEHHEe B Tpuponae, (uzmueckne u
XHMUYecKrue cBoicTBa. KpyroBopoT azora B mpupoae. AMMHAK, ero (U3NUECKUEe U XUMUIECKHE
CBOWCTBA, MOTyueHHE 1 puMeHenne. Coan aMMOHHUSA, X (QU3NYECKHE U XUMUYECKHE CBOWCTBA,
npuMeHeHne. KauecTBeHHas peakiysi Ha MOHBI aMMOHUS. A30THas KHUCIOTa, €€ IMOJydeHHe,
¢uznueckne M XUMHUYECKHE CBOHCTBa (00IIME Kak TpPEACTaBUTENsl Kjacca KHUCIOT U
cnenupuyeckue). lMcnonp3oBaHWe HHUTPATOB M COJICH aMMOHHS B KadeCTBE MHHEPATbHBIX
ynoOpeHuit. XuMHUECKOE 3arps3HEHUE OKPYXKAIOIMIEeH CPelbl COCNUHEHUSIMU a30Ta (KUCIOTHBIC
TOXJH, 3arps3HEHHE BO3/yXa, NMouBbl U BOJOEMOB). docdop, amroTponHsle MoaudUKALNU
dochopa, pusnueckue u xummuueckue cpoiictBa. Okeua ¢pocdopa (V) u pochopHas kucnora,
¢u3nveckne M XMUMHYECKHE CBOMCTBa, moiydeHue. Vcmomp3oBanwme (ocdaroB B KavuecTBE
MUHEPaAJIbHBIX YIOOpEHUIHA.

OObmas xapakrepuctuka sneMeHToB [VA-rpynmbl. OcOGEHHOCTH CTpOEHHUS aTOMOB,
XapaKkTepHbIE CTENICHH OKUCIEHHS. YTIEepO, aTIOTPOIHBIE MOIU(MHUKAINH, PACIIPOCTPAHEHUE B
npupoie, puznyeckue U XUuMUIecKrue cBoicTBa. AncopOuus. KpyroBopoT yriepoaa B pupo/e.
Oxcunel yriaepona, ux (U3NYECKUE W XHMHUYECKHE CBOMCTBA, JICHCTBHE Ha JKUBHIC OPTaHU3MBEL,
MOJTyYeHUE W MPUMEHEHHE. DKOJIOTHUECKHE MPOOIeMBbl, CBsA3aHHBIE ¢ OKcuaoMm yriaepoaa (IV),
TUNoTe3a I100aJbHOIO MOTEIUICHUs KJIMMaTa, NapHUKOBBIM 3¢ dekT. YrosabHas kuciota U €€
COJIM, UX (PU3MYECKUE M XUMHUYECKHE CBOMCTBA, IOJydeHHE U IpuMeHeHue. KauecTBeHHas
peakuuss Ha  KapOoHar-woHBL.  Vcmonp3oBaHwe  KapOOHAaTOB B OBITY, MEIWIIMHE,
IIPOMBIIIJIEHHOCTH U CEJIbCKOM XO35HCTBE.

IlepBoHauanbHble MOHATUS 00 OPraHMYECKMX BELIECTBAX KaK O COEOUHEHUSAX yIriiepoja
(MeraH, 5TaH, STWIEH, alETWIEH, 3TaHOJ, IJIHMLUEPUH, YKCycHas kucinora). [IpupoaHsie
HCTOYHUKH YIJIEBOJOPOJOB (yrojib, HPUPOAHBIM TIa3, He(Th), MPOAYKTHl HMX IepepabOTKH
(OeH3uH), UX poJib B OBITY M MPOMBIIIIEHHOCTH. [IoHATHE 0 OHMOJOrMYECKH BaXKHBIX BEILIECTBAX:
KHUpax, Oelkax, yrieBojax — M HUX pOJM B JKU3HU 4YeJoBeKa. MaTepualbHOE €IUHCTBO
OpPraHUYECKUX U HEOPraHMUECKUX COEUHEHUI.

Kpemuuii, ero ¢usnyeckue M XUMHUECKHUE CBOWCTBA, MOJy4YE€HHE M HPUMEHEHHE.
Coenunenuss kpemHusi B mnpupozae. OOmme mnpexactaBieHus o0 okcuae kpemuus (IV) wu
KpeMHHEBOH kucioTe. CUIIMKATBL, UX HCIOJIb30BAaHUE B
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ObITY, B MPOMBIIUICHHOCTH. BaxHeillne CTpouTeNbHbIE MaTepHalbl: KepaMHKa, CTEKJIO,
1eMeHT, OeroH, xene300eToH. [IpoGiieMbl 06€30MacHOTO WCMOJIB30BAHUS CTPOUTEIHHBIX
MaTepHUaIoB B TIOBCEJHEBHOM KU3HU.

Xumuueckuii s3xcnepumenm:

n3ydeHre 00pa3loB HEOPraHMYECKUX BEIIECTB, CBOMCTB COJISTHOM KHCIIOTHI, TIPOBEICHHE
KaueCTBEHHBIX pEaKUUi Ha XJIOPUI-HUOHBI U HAONIO/IEeHUE MPU3HAKOB MX MPOTEKaHUS, OIBITHI,
oTpakaronme (U3NIECKUe U XMMUYECKHE CBOWCTBA TaJIOTEHOB M UX COCAMHEHHH (BO3MOXKHO
WCTIOJIb30BAHME BHJICOMATEPUANIOB), O3HAKOMJIEHHME C OOpa3laMu XJIOPHUIOB (TaJOTEHHUJIOB),
O3HaKOMJICHHE C oOpa3uaMu cepbl U €€ COEAUHEHUSIMU (BO3MOJKHO HCIIOJIb30BAHUE
BHJIEOMATEpHasoB), HaOMIOACHUE Tpolecca OOyriMBaHUs — caxapa IOJ  JICUCTBHEM
KOHLIEHTPUPOBAHHON CEPHOM KHCIOTHI, U3y4YEeHHE XUMUYECKUX CBOMCTB pa30aBiIE€HHONW CEpHOI
KHUCJIOTBI, NPOBE/ICHNE KAYeCTBEHHOMN peakluu Ha cyilb(ar- MOH U HAOIIOJEHHE MpU3HaKa eé
MPOTEKAHUS, O3HAKOMJIEHHE C (PU3NYECKHMMH CBOMCTBaMM a30Ta, pochopa W UX COETUHEHMI
(BO3MOKHO HCIMOJIb30BAaHUE BUAEOMATEPUAJIOB), oOpa3aMu a30THBIX U (OCPOPHBIX YIOOPEHUI,
MoJIyueHue, coOupaHue, paclo3HaBaHWE M H3Y4YEHHE CBONCTB amMMHuaka, IpPOBEACHUE
KauyeCTBEHHBIX peaklnii Ha HOH aMMOHHUS U QochaT-uoH U N3ydeHUE IPU3HAKOB UX IPOTEKAHUS,
B3aUMO/ICHCTBUE KOHIEHTPUPOBAHHON a30THOW KHCIOTHI C MEJbI0 (BO3MOXKHO HCIOJIb30BaHUE
BHUJIEOMATEPUANIOB), M3y4eHHE MOJe/eld KpUCTANIMYECKUX pelmEToK anmasza, rpadura,
¢bymiepeHa, 03HaKOMJIEHHE C MTPOLECCOM a/ICOPOLIMU PaCTBOPEHHBIX BELIECTB aKTUBUPOBAHHBIM
yraéM U yCTPOMCTBOM MPOTHBOTA3a, IMOJyu€HHE, COOMpaHue, pacro3HaBaHUE U H3ydYCHHE
CBOMCTB YIJIEKHCIIOTO Ta3a, MPOBEJCHHE KaueCTBEHHBIX peakluii Ha KapOOHAT M CHUIIMKAT-MOHbI
U H3y4EHHE INPU3HAKOB MX MPOTEKaHMs, O3HAKOMJICHHE C MPOIYKLUUEH CHIMKATHOU
IIPOMBIIIICHHOCTH, PELICHUE YKCIEPUMEHTANbHBIX 3a4ad 1o TeMe «BakHelline HeMeTamisl U
UX COEUHEHUS.

MeTaJ/luIbl M X COCANHEHUS

OOmiast xapakTepUCTHKAa XUMHMUYECKHMX OJJIEMEHTOB — METa/LIOB Ha OCHOBAHMU MX
noJjiocxxkeHud B [lepuoanueckoit cucteMe xumuueckux snemenToB J[. . Menaeneesa u ctpoeHus
atoMoB. CTpoeHHe MeTalioB. MeTajiMueckass CBsI3b U METaNIMYEcKas KpUCTaJUIMYecKast
pemérka. OJEeKTPOXUMUYECKUN pA HampspkeHUd MeTtayuioB. PDusnyeckue M XUMHUYECKHUE
cBoiicTBa MeTayuioB. OOLIHMe crocoObl MnosydeHust MeTauioB. [IoHsATHE O KOPpO3UM METaJIOB,
OCHOBHBIE CIIOCOOBI 3aIUTHI MX OT Koppo3uu. CriaBsl (cTanb, 4YyryH, JOPATOMUHUNA, OpOH3a) U
UX IPUMEHEHHE B OBITY U IPOMBIIIICHHOCTH.

Hlenounsle MeTambl: nojioxkeHue B [lepuonuyeckoil cucreme XuMu4eckux 31eMeHToB [l
W. MenzeneeBa, CTpO€HHE WX aTOMOB, HaXoXKJeHUE B mpupoje. PU3HuecKue U XUMHUYECKHe
cBoiicTBa (Ha mpuMepe HaTpus U Kainus). OKcuIbl U
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TUAPOKCHIBI HATpUs U Kanus. [[pruMeHeHne meaouyHbIX METaJUIOB U UX COCAMHEHUN.

[[lenouyHO3eMeENbHBIE METAJUIBI MarHui M KajbUui: MnojoxeHue B llepuonmueckoit
cucreme xumuuyeckux snemeHToB . M. MenpeneeBa, CTpoeHHE HMX aTOMOB, HaXOXICHHUE B
npupoae. Ou3znueckue U XUMUYECKHE CBOMCTBA MarHusl M Kaublus. BaxHelue coequHEHUs
KanpLus (OKCHUJL, THAPOKCU, coyin). JKECTKOCT BOJIBI U CIIOCOOBI €€ YCTpaHEHHUSI.

AmoMuHM: TnonokeHue B Ilepuonnueckol cucreMe XuMHUYecKHX 3ieMeHToB J[. H.
MenneneeBa, CTpoeHHE aToma, HaxoXKJeHue B npupoje. Pusnueckue U XMMHYECKUE CBOMCTBA
anmoMuHMs. AM(OTEpHbIE CBOMCTBA OKCH/IA U THIPOKCHUIA AITFOMUHUSL.

Kenezo: mnosoxenue B Ilepuoanueckorn cucremMe xumuyeckux isnemeHtoB JI. U
MenneneeBa, CTpoO€HHE aToMa, HaXxoKJeHue B npupoje. Pu3nyeckue U XUMHUYECKUE CBOICTBA
xene3a. Oxcuzpl, ruapokeuasl U conu skenesa (1) m xenesa (III), ux cocras, cBoiicTBa u
MTOJTy4YECHHUE.

Xumuueckuit IKCnepumMenm:

O3HaKOMJIEHHE C o00pa3laMl METajlIoB M CIUIaBOB, MX (U3UYECKUMHU CBOWCTBAMHU,
U3Y4YE€HHUE pe3yJIbTaTOB KOPPO3UM METANIOB (BO3MOXKHO HCIOJb30BAaHUE BUIEOMATEPUAJIOB),
0COOEHHOCTEHN B3aUMOJICHCTBUS OKCH/IA KAIBIUS U HATPHUS C BOJAOU (BO3MOXKHO HCIOJIb30BAHUE
BHJIEOMATEpPUAJIOB), HCCIIEJOBAaHHE CBOMCTB KECTKOW BOJIBI, IpOIlECCa TOPEHUs JKeleza B
KHUCTIOpo/ie  (BO3MOXHO  MCIOJb30BAaHUE  BHUJEOMATEPHANIOB), MPU3HAKOB  IMPOTEKaHUs
KaueCTBCHHBIX PEaKIM HAa WOHBI: MAarHus, KajJbIlUs, AIIOMUHUSA, ITUHKA, JKele3a
(I) m xeneza (III), menu (I1), HaOmroneHNE M OMMCaHWE TMPOLIECCOB OKPAIMBAHUS IJIAMEHU
MOHAMHM HATpHs, Kaiud W KajblUs (BO3MOXHO HCIIOJIb30BAHME BHJIEOMATEPHAIIOB),
uccienoBaHue aM(pOTEPHBIX CBONCTB THAPOKCHIA aIOMUHUSA U TUIPOKCHUIA IIMHKA, pElIeHHe
JKCIIEpUMEHTAIIBHBIX 33/a4 10 TeMe «BakHelme MeTaibl U UX COCIUHEHUS.

XUMHUS ¥ OKPY:Ka0IIas cpeaa

BemectBa 1 Marepuansl B MOBCEJHEBHON JKMU3HU 4esloBeKa. be3onmacHoe MCnoJib30BaHUE
BEIIECTB M XMMHUYECKMX peakiuii B ObITy. IlepBas momMomip Mpu XUMHUYECKHX OXOrax M
OTPABJICHUSIX.

XUMHUYECKOe 3arpsi3HEHUE OKPYKaroIlen cpefibl (MpeAenbHas I10MyCcTUMAas KOHIICHTpaIUs
Bemects, nanee — [1/IK). Pons XxuMum B pernieHur 3K0JIOTHIECKUX TIPoOIIeM.

Xumuueckuii sIxkcnepumenm:

M3y4eHue 00pa3loB MaTepuaioB (CTEKIIO, CILIaBbl METAJIOB, MTOJIMMEPHBIE MATEPUAIbI).
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Mestcnpeomemmuuwie ceasu

Peanuzarust MeXnpeAMETHBIX CBSI3€M MPU M3YUYEHUH XUMHH B 9 KJlacce OCYILECTBIISICTCS
Yyepe3 UCIOJIb30BaHME KaK OONIMX €CTECTBEHHO-HAYYHBIX TMOHSTHH, TaKk M MOHSATHUH,
SIBJISTFOLIUXCSI CACTEMHBIMU JJIs1 OTACJIBHBIX MPEIMETOB €CTECTBEHHO--HAYYHOTO LIUKIIA.

OO0mue ecTeCTBEHHO-HAyYHbIC TNOHSATHS: HAy4YHBIM (aKT, TUNOTE3a, 3aKOH, TEOPHs,
aHaJIN3, CUHTE3, KIaccu(pHUKaIHs, IIEPUOTNIHOCTh, HAOIOICHNE, SKCTICPUMEHT, MOJICITHPOBAHUE,
U3MEpeHue, MOJICITb, SIBJICHUE, TAPHUKOBEIN 3(D()EeKT, TEXHOIOT s, MaTePHAIIBI.

®dusmka: Marepus, arToMm, D3JEKTPOH, MPOTOH, HEUTPOH, HOH, HYKJIHJ, H30TOIIbI,
PaIMOaKTUBHOCTb, MOJICKYJA, OJJIGKTPUUECKUM  3apsill, TMPOBOJHUKU, TMOJIYIPOBOIHUKH,
TVDIICKTPUKH, (POTOZIIEMEHT, BEIIEeCTBO, TEJIO, O0BEM, arperarHoe COCTOSHHE BEIISCTBA, Tas,
pacTBOp, PacTBOPUMOCTh, KPHUCTAIMYECKAs PEMIETKA, CIUIaBbl, (PU3WYECKUE BEJIIMYMHBI,
eAMHUIBI U3MEPEHUsI, KOCMUYECKOE TPOCTPAHCTBO, TUIAHETHI, 3BE3/1b1, COJTHIIE.

buonorus: ¢otocunres, apixaHue, O6uocdepa, 3KOocUCTEMa, MUHEpPAJIbHBIE YAOOpEHUs,
MUKPOIJIEMEHTBI, MAKPOIJIEMEHTHI, MUTATEIbHBIE BEIIECTRA.

l'eorpadusa: armocdepa, ruapocdepa, MUHEpAIbl, TOPHBIE TMOPOJBI,  TOJIC3HBIC
HCKOTIaeMbI€, TOTUIUBO, BOJHBIE PECYPCHI.
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IINTIAHUPYEMBIE PE3YJBbTATBI OCBOEHUA ITPOT'PAMMBI 11O XUMUU HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

JIMUHOCTHBIE PE3YJIbTATDBI

JIM9HOCTHBIE PE3ylIbTaThl OCBOCHHUS MPOrPAMMBI OCHOBHOTO OOIIEro 00pa3oBaHUs
JOCTUTAIOTCS B X0JI¢ OOYYCHHSI XUMUU B €IMHCTBE YICOHOW M BOCIIUTATEIHHON JICATEIIHHOCTH B
COOTBETCTBUM C  TPAAUIMOHHBIMU  POCCHUHCKUMU  COI[MOKYJABTYPHBIMH U  JAYXOBHO-
HPABCTBEHHBIMU I[EHHOCTSIMU, MPUHSATBIMH B OOIIECTBE MPABWJIAMH U HOPMaMH TOBEACHUS U
CTIOCOOCTBYIOT MPOIIECCaM CaMOTIO3HAHMS, CAMOPA3BUTHS M COLMATM3AINHN 00YIaIOLTIXCS.

JIMYHOCTHBIE PE3YNbTATHl OTPAXKAIT TOTOBHOCTh OOYYAIOIIMXCS PYKOBOJICTBOBATHCS
CHUCTEMOM TO3UTHUBHBIX IIEHHOCTHBIX OPHUEHTAIMH W paCIIMpPEHUE OMbITAa JEATEILHOCTH Ha €€
OCHOBE, B TOM YHCJIE B YaCTH:

1) naTpuoTHYecKoro BoCUTAHUS:

IIEHHOCTHOTO OTHOILIECHUS K OT€YECTBEHHOMY KYJIBTYPHOMY, HUCTOPUYECKOMY U HAYYHOMY
HacJI€eAu, IIOHMMAaHUA 3HA4YCHUS XUMHUYECKOHN HAayKM B JXHU3HU COBPEMCHHOI'O O6HI€CTBa,
CTIIOCOOHOCTH BIIAJIETh JIOCTOBEPHOW MH(OPMAIUEH O MEPEeNOBHIX JOCTHKEHUSX W OTKPBITHIX
MHPOBOM M OTEUECTBEHHOW XHMMHH, 3aMHTEPECOBAHHOCTU B HAayUHBIX 3HAHUSAX 00 ycTpoHcTBe
MUpa 1 oOLIeCTBa;

2) rpasmIaHCKOro BOCIIHTAHMS:

HpENCTaBIECHHUs] O COLMAIBHBIX HOPMaxX M INPaBMJIAX MEXKJIMYHOCTHBIX OTHOLIEHMI B
KOJUIEKTUBE,  KOMMYHHKATUBHOH  KOMIIETEHTHOCTH B OOINECTBEHHO  IIOJIE3HOM,
y4eOHO-UCCIeN0BATENbCKOM, TBOPUYECKOH M JPYrMX BHJAX JEATENbHOCTH, TOTOBHOCTH K
Pa3HOOOPa3HOI COBMECTHOI JEATEILHOCTH TIPU BBIIOJHEHNH YUeOHBIX, O3HABATENbHEIX 3a/a4,
BBITNIOJHEHMH XMMMYECKUX ODKCIIEPUMEHTOB, CO3aHUM y4eOHBIX ITPOEKTOB, CTPEMIIEHHS K
B3aMMOINOHUMAHUIO M B3aUMOIIOMOIIM B HPOIIECCE 1TOH ydeOHOIl JeATeabHOCTH, TOTOBHOCTH
OIICHUBATL CBOE IIOBEJEHME M IIOCTYNKHM CBOMX TOBApMIIEH C IO3MIMU HPABCTBEHHBIX U
IPaBOBBIX HOPM C YY4ETOM OCO3HAHUS TOCIIECTBUIA TOCTYIKOB;

3) HeHHOCTH HAYYHOrO MO3HAHMSI:

MHPOBO33PEHUYECKUE  MPEJICTaBICHUS O  BEIIECTBE U  XUMHUYECKOHW  peakiuw,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKU M COCTABISAIOIINE OCHOBY IS
MOHUMAHMS  CYI[HOCTM HAy4YHOW KapTHUHBI MHpa, [PEACTaBICHUS 00  OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHS MPHUPOJIbI, B3aMMOCBA3SIX UElIOBEKa C MPUPOJHOMN Cpesoid, 0 posiu
XMMHH B IO3HAHUU ITUX 3aKOHOMEPHOCTEH;

MO3HABaTEIbHBIE MOTHBBI, HANpPaBJICHHbIC HA TIOJyY€HHE HOBBIX 3HAHUN MO XHUMHH,
HeoOXonuMble a7 OOBACHEHUs HAONIOAaeMbIX TMPOIECCOB U SBJICHMI, IMO3HABATEIHHOM,
MH)OPMALIMOHHOW M YHMTATEIbCKOM KYAbTYphl, B TOM YHUCJIE HAaBBIKOB  CAMOCTOSITEIBHOM
paboTel ¢ y4eOHBIMH TEKCTaMH, CIPABOYHOU
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HHTepaTypOﬁ, JOCTYIMHBIMH TCXHUYCCKUMHU CPCIACTBAMU I/IH(bOpMaI_II/IOHHBIX TGXHOHOFHﬁ;

UHTEpeC K OOY4YEHUIO U IO3HAHMIO, JTI0003HATEIBHOCTh, TOTOBHOCTh U CIIOCOOHOCTH K
caMo00pa30BaHUIO, MPOSKTHONH M HCCIEI0BATEIBCKON JEATENIFHOCTH, K OCO3HAHHOMY BBIOOPY
HAIpPaBJICHHOCTU M YPOBHS 00yUeHHs B TaJIbHEHIIIEM;

4) hopMupoOBaHUS KYJIbTYPbI 310POBbSI:

OCO3HAHME IIEHHOCTH >KU3HH, OTBETCTBEHHOI'O OTHOIIEHUS K CBOEMY 3/I0pPOBBIO,
YCTAaHOBKM Ha 3J0pOBbIM 00pa3 >KU3HHM, OCO3HAHUE IIOCIEJACTBUI W HENPUSTHE BPEAHBIX
NpUBBIUEK (YHOTpEOJEHUsI aJIKOroJisi, HApKOTHUKOB, KYpPEHMs), HEOOXOIMMOCTH COOIIOACHUS
npaBui OE30MaCHOCTH TPH OOpaIleHWH C XUMHYECKUMH BEIIECTBAMH B OBITY M pealbHOU
KU3HU;

5) TpynoBoro BocnuTanus:

MHTEPEC K MPaKTUYECKOMY M3Y4EHHUIO podeccuil u TpyJa pa3iMuyHOTO poJia, YBaKEHUE K
TpyAy U pe3ylbTaTaM TPYIOBOM JESATENbHOCTH, B TOM YHCIE HAa OCHOBE IPUMEHEHUs
MpEeIMETHBIX 3HaHUM 10 XUMHUHU, OCO3HAHHBIM BBIOOP HWHAMBUIYAIbHOM TpPaeKTOPHUH
MPOJIOJKEHHUST 00pa30BaHMsI C YYETOM JIMYHOCTHBIX HHTEPECOB U CHOCOOHOCTHM K XHUMHH,
0OIIIECTBEHHBIX MHTEPECOB U TMOTPEOHOCTEH, YCIEnHON MPOQPEeCCHOHANBHON AEITEIHHOCTH U
pa3BUTHS HEOOXOTUMBIX YMEHUH, TOTOBHOCTH aJJaITUPOBATHCS B MPOGECCUOHATIBHON CPEIE;

6) 7K0J0rH4YecKOro BOCIHHTAHHS:

IKOJIOTHYECKH I11eIecO00pa3HOe OTHOIICHHWE K TIPUPOJIe KaK UCTOYHUKY KU3HU Ha 3emiie,
OCHOBE ©€ CyIIECTBOBAHMS, MOHUMAHUE IIEHHOCTH 3J0POBOTO M 0€30I1acHOro 00pasa >KW3HH,
OTBECTCTBECHHOC OTHOLIICHHUE K CO6CTB€HHOMy (bHSI/ILIeCKOMy U TICUXUYCCKOMY 3I0POBEBIO,
OCO3HAHUE IIEHHOCTU COOJIO/IEHUS TTpaBUil 0€301IaCHOTO TOBEACHHS TIPU padOTe C BEIIECTBAMH,
a TaKKe B CUTYAIUX, YTPOXKAIOUINX 3J0POBBIO U )KM3HU JIIOJIEH;

CIIOCOOHOCTH TPHUMEHSTh 3HAHUS, IMOJIyYaeMble MPHU H3YYEHUH XUMHH, JJIS pEeIICHUS
3a7a4, CBA3aHHBIX C OKPYXKAIOUIEH MPUPOTHON CPEIOH, [IJIsl MOBBILICHUS! YPOBHS KOJIOTUYECKON
KYJIBTYpPbI, OCO3HAHUS TJI00aIbHOTO XapaKTepa dKOJOTHYECKUX MpOoOJieM M MyTed MX pelleHus
MIOCPEJICTBOM METOJ0B XHUMHH, SKOJOTHUYECKOTO MBIILJICHHS, YMEHHUSI PYKOBOJICTBOBATHCSA UM B
M03HABATEIbHON, KOMMYHUKATUBHOM U COLIMANILHOM MPaKTUKE.

METAIIPEAMETHBIE PE3YJIbTATBI

B cocrtaBe MmeramnpeaMeTHBIX pe3ylbTaTOB BBIACISAIOT 3HAYMMbIE A (OPMUPOBAHUA
MHUPOBO33pEHHUS OOIICHAYYHbIE MOHATHS (3aKOH, TEOpUs, MPUHIMI, TUIOTE3a, (akT, cucTema,
MPOLIECC, IKCIEPUMEHT U JPYroe.), KOTOPbIE HUCIOJIb3YIOTCS B €CTECTBEHHO-HAYYHBIX YUEOHBIX
mpeaMeTax W TO3BOJSIIOT Ha OCHOBE 3HAHMM M3 OTUX MpeaMeToB  (OPMHUPOBATH
MIPEJICTaBJICHUE O IENOCTHOM
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HAayYHOM KapTHHE MHUpPAa, U yHUBEpcalbHble y4yeOHbIe JeiicTBUs  (MIO3HABATEIbHBIE,
KOMMYHUKATHBHBIE, PEryJIsSTHBHBIE), KOTOpbIE OOecrednBaroT (POpPMHPOBAHHE TOTOBHOCTH K
CaMOCTOSITEIILHOMY TUTAHUPOBAHHIO M OCYIIECTBIICHUIO Y4eOHOU JIeSITETLHOCTH.

Ilo3naBaTebHbIe  yHHMBepCajbHble  Yy4yeOHble  JIeiliCTBUA

ba3oBble jornueckue qecTBU:

YMCHHA HCIIOJIb30BATh HpI/IéMBI JIOTUYCCKOI'0 MBIIUJICHUA TIpH OCBOCHHUHU 3HAHUU:
PaCKphbIBaTh CMBICJI XUMHUYCCKUX HOHATHHU (BI;II[GJI?ITI) nux XapaKTCPHBIC IIPpU3HAKH,
YCTaHaBJIMBATb B3aUMOCBA3b C APYTrUMU HOH?[TI/IFIMI/I), HUCIIOJIB30BAaTh IIOHATUA JIA o0bsACHEHN
OTIENbHBIX (DAaKTOB W SIBJICHHUH, BBIOMpATh OCHOBAaHHMS M KPUTEPUH Ui KIACCHU(PHUKAINA
XUMHUYCCKUX BCHICCTB U XUMHNYCCKUX pCaKIII/If/'I, YCTaHAaBJIMBATb MPUYUHHO-CICACTBCHHBIC CBA3U
MCKIY 00BEKTAMHU HU3Y4YCHUsA, CTPOUTD JIOTHUCCKUC PACCYKICHHUA (I/IHI[yKTI/IBHble, ACAYKTUBHBIC,
110 aHaJ'IOFI/II/I), J€J1aTh BBIBO/JbI U 3aKJIIFOUYCHUA,

YMCHHUE NPUMCHATHL B MPOLUCCCC NMO3HAHUSA TMOHATHA (HpC]IMCTHI)Ie n MeTaHpeleeTHI)IG),
CUMBOJIMYECKUE (3HAKOBBIE) MOJENH, HCIOJIb3yeMble B XHUMHUH, NPeoOpa3oBBIBaTh IIHPOKO
IMPUMCHACMBIC B XUMUU MOJACIIBHBIC MPEACTABICHUA — XUMHWYECKA 3HaK (CI/IMBOJ'I BHCMCHTa),
XuMHuueckas ¢opMyaa M ypaBHEHHE XHUMHUYECKONW peaklud — NpU peuieHuH y4eOHO-
II0O3HABATCJIbHBIX 3a/lay, C y‘-IéTOM 9TUX MOJICIBbHBIX HpeHCTaBHeHI/Iﬁ BBISIBIISITH U
XapaKTepUu3oBaTh CYIICCTBCHHBIC NPHU3HAKKU H3Yy4aCMBbIX 00BEKTOB — XUMHUYECKUX BCIIIECCTB U
XUMHUYCCKUX peaKHHﬁ, BBISABJIATH O6HH/I€ 3aKOHOMECPHOCTHU, NPUINHHO-CIICACTBCHHLIC CBS3U U
IIPOTUBOPEUHNS B U3YYaE€MBIX MPOIECcCaX U ABICHUIX.

ba3oBble uccienoBarebcKue 1eiCTBUA:

YMEHHE HCIOJb30BaTh MOCTABJIEHHbIE BOMPOCHI B KAaueCTBE HMHCTPYMEHTA IO3HAHUS, a
Takke B KayecTBE OCHOBBI [Uisi (OPMUPOBAHHSA THUIOTE3bl IO TMPOBEPKE MPABHIBHOCTH
BBICKa3bIBAEMBIX CYXJICHUM;

MpHOOpeTEeHNe OMbITa MO TJIAHUPOBAHUIO, OPTaHU3AlMU U MPOBEICHHUIO YYECHHYECKHX
AKCIEPUMEHTOB, YMEHHE HAOII0AaTh 3a XOJIOM MpoIlecca, CaMOCTOSATEIbHO IPOTHO3UPOBAThH €ro
pe3ynbTaT, (opMyIupoBaTh OOOOIIEHMS W BBIBOJABI IO pPE3ylbTaTaM IMPOBEAEHHOTO OIbITA,
UCCIIEIOBAHUS, COCTABIISITh OTUET O MPOJIeNIaHHOM padoTe.

Pa6ora c undgopmanmeii:

yMEHHE BBIOMPATh, AaHAJTU3UPOBATH U UHTEPIPETUPOBATH UH(OPMALIMIO PA3IUYHBIX BHI0B
1 (HopM IMpeaCcTaBICHHUS, TOJIy4aeMyI0 U3 Pa3HbIX HICTOYHUKOB (Hay4HO-TIOMYJIsIpHAs INTEepaTypa
XMMHYECKOTO COJEp)KaHMs, CIIpaBOYHbIe TMocoOus, pecypchl UWHTepHeTa), KpUTHUECKU
OIICHUBATh MPOTUBOPEUUBYIO U HEJJOCTOBEPHYIO NH(OPMALIUIO;
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yMEHUE IPUMEHATH PAa3IMUHbIe METOIbI U 3aIPOCHI IPU NOUCKE U 0TOOpe nHpOpMaLuu U
COOTBETCTBYIOILIUX JaHHBIX, HEOOXOAUMBIX JUIS BHITIOJHEHUSI yIEOHBIX U TO3HABATEIBHBIX 33/1a4
OTIpeNICIEHHOTO THIA, MPUOOPETeHHE OMbITAa B OOJACTH HWCIOJIB30BaHUS WH(OPMAIIMOHHO-
KOMMYHHUKATHBHBIX TEXHOJIOTHIA, OBJAa/ICHHE KYJIbTYpOl aKTHBHOTO HCIOJIB30BAHUS PA3TUUHBIX
MOWCKOBBIX CHCTEM, CaMOCTOSITENIbHO BBIOMPATh ONTUMAIBHYIO (OopMy TpeAcTaBICHUs
nHGOpMAIIMK W WILIIOCTPUPOBATh PEHIAEMBIC 33/1a4id HECIOXKHBIMH CXEMaMH, JuarpaMMami,
npyruMu popmamu rpaduku U UX KOMOUMHAIUSIMUY;

yYMEHHUE HCIOJIb30BaTh U aHAIM3UPOBATh B Ipolecce y4eOHOW M HCCIeq0BaTEIbCKON
NEATeTbHOCTH UH(OPMAIIHIO O BIHUSHUH MPOMBIIUIEHHOCTH, CEIBCKOTO X03SHCTBA U TPAHCIIOPTA
Ha COCTOSIHHE OKpPYKaIOIIel IPUPOJHON CpeIbl.

KomMMyHuKaTHBHBIE YHHBEpPCaIbHbIE yueOHbIe el cTBUS:

YMEHHs 3a/aBaTh BOINpOCHl (B XoJe Juanora W (WJIM) AMCKYCCHMHM) MO CYIIECTBY
oOcyxmaemMoii TeMbl, (HOPMYIHPOBATH CBOM TIPEAJIOKEHHUS OTHOCHUTEIHHO BBITIOJTHEHUS
MpEeUI0KEHHOM 3a/1a4H;

YMEHUS IPEICTABIIATH MOJTyYeHHBIE Pe3yIbTaThl MO3HABATEIHHOMN JEATEIILHOCTH B YCTHBIX
M TIMCBMEHHBIX TEKCTaxX; JeNaTh TPE3ECHTANI0 PE3YyJIbTaTOB BBHIMOJHEHUS XHUMHYECKOTO
JKCIIEpUMEHTa (JTa00paTOPHOTO OTMBITA, JTAOOPATOPHON PAOOTHI MO WCCIIEIOBAHUIO CBOMWCTB
BEIIIECTB, YU€OHOTO MPOCKTA);

YMEHHUSI y9eOHOTO COTPYIHHYECTBA CO CBEPCTHHUKAMH B COBMECTHOW IO3HABATEIFHON M
MCCIIEIOBATENILCKOM JESITeTPHOCTH TPHU PEHICHWH BO3HUKAIOMIMX IMPOOJIEM Ha OCHOBE y4&Ta
oOLIMX HMHTEPECOB M COIJIacoBaHMs MO3UIUH (0OCyXkaeHHs, OOMEH MHEHUSMH, «MO3TOBbIE
HITYPMBI», KOOPJMHALIMSI COBMECTHBIX JEMCTBHIL, ONpeaeseHe KpUTEPUEB MO OIIEHKE KauecTBa
BBITIOJTHEHHOM pabOTHI U IpyTrue).

PeryasiTuBHbIe YHUBEPCAJIbHbIE yUeOHbIE 1eliCTBUSA:

YMEHHE CAMOCTOSITENIHO OIMpPENesATh e IeSTeNbHOCTH, JIaHUPOBaTh, OCYLIECTBIISTD,
KOHTPOJMPOBaTh U NpPU HEOOXOAMMOCTH KOPPEKTUPOBATh CBOIO JEATENbHOCTb, BBHIOMpATH
HauOosnee dpdexTuBHBIE CHOCOOBI  pemieHWs Y4eOHBIX W TMO3HABATEIBHBIX  3ajad,
CaMOCTOSITEJIBHO COCTABJISITh WM KOPPEKTUPOBATH MPEIJIOKEHHBIH aIrOPUTM JIEHCTBUI mpHU
BBITIOJIHEHUH 3a/laHuil ¢ Y4E€TOM TMOJY4YeHHs] HOBBIX 3HaHUII 00 H3ydaeMbIX OOBEKTaxX —
BEIIECTBAX U PEAKIHUAX, OL[ECHUBATh COOTBETCTBHE IMOJyUEHHOTO Pe3y/bTaTa 3asiBICHHON IIeJH,
YMEHHE UCII0JIb30BaTh U aHAIU3UPOBATh KOHTEKCTHI, IPEAJIaraeéMble B YCIIOBUU 3aJaHHI.

HNPEIMETHBIE PE3YJIbTATbBI

B cocraBe mpenMeTHBIX pe3yabTaTOB IO OCBOCHHUIO 00S3aTEIBHOTO COACPIKAHMS,
YCTaHOBJICHHOTO JIaHHOW (enepanbHOil paldouell MporpaMMol, BBIICNISIOT: OCBOCHHBIE
0Oy4aroUMMUCsl Hay4dyHbI€ 3HAHUS, YMEHUS M CIIOCOOBI
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NeWcTBUH, crneunpuyeckue JUid TMPeIMETHON oO0iacTH «XUMUS», BHIBI JEATEIBHOCTH TIO
MOJIy4EHHUIO HOBOTO 3HAHUS, €ro HWHTEepIpeTaluy, NOpeoOpa3oBaHUI0 U TNPUMEHEHUIO B
Pa3NUYHBIX Y4EOHBIX U HOBBIX CUTYaIIHSX.

K konmy obyuenust B 8 kiacce mpeaMeTHbIE pe3ylbTaThl Ha 0a30BOM YPOBHE JIOJIKHBI
oTpakaTh C(HOPMUPOBAHHOCTDH y O0yUAIOIIUXCS YMEHU:

pPacKpbIBaTh CMBICII OCHOBHBIX XMMHUUYECKHX TMOHSATHH: aTOM, MOJIEKYyJa, XUMUYECKUM
JJIEMEHT, TMPOCTOE BEIIECTBO, CJOXKHOE BEHIECTBO, CMeCh (OJHOPOJHAS U
HEOJHOPOHAs), BaJICHTHOCTb, OTHOCHTEJIbHAs aTOMHas W MOJICKYJspHAas macca,
KOJIMYECTBO BEINIECTBA, MOJIb, MOJIApHAsh Macca, MaccoBas JOJS XHMHUUYECKOTO
JJIeMEHTa B COCJAMHEHUHU, MOJIIPHBIH OO0BEM, OKCHI, KHCJIOTa, OCHOBAaHHUE, COJIb,
ANEKTPOOTPUIIATEHLHOCTD, CTETICHh OKUCIICHHS, XUMHYECKasi peaKius, Kiaccuduxaus
peakIuii: peakiuu COeAMHEHUS, PEAKIINK Pa3JIOKEeHUsI, PEaKIIUU 3aMEIEeHUs, PEAKIIUN
0o0MeHa, K30~ M IHJI0TEPMUYECKUE PEaAKINH, TEIIIOBON 2PPEKT peakiuu, siApo aToma,
AJIEKTPOHHBIM CJIOM aroma, aTOMHasi OpOWTadb, paauyC aroMa, XUMHUYECKas CBS3b,
MOJISIpHAsl ¥ HEMNOJIApHAasi KOBAJICHTHAsl CBsI3b, MOHHAS CBS3b, MOH, KAaTHOH, aHHWOH,
pacTBOp, MaccoBasi JI0JIs BelecTBa (IPOIIEHTHAsI KOHIICHTPAIIHsI) B PaCTBOPE;
WJUTFOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XWMHYECKHX TOHSTHA W TPUMEHSTH ITH
TIOHSTHUS MPH OTIMCAHUU BEIIECTB U UX MPEBPAICHUH;

WCIIONb30BaTh XUMUYECKYI0 CHMBOJIMKY JUIsl COCTaBJCHHUS (OPMYNT BEIIECTB U
YPABHEHUN XUMUYECKUX PEAKIIU;

OTIPENIeTIsATh BaJECHTHOCTh AaTOMOB DJIEMEHTOB B OWHAPHBIX COCAMHEHHSX, CTEIEHBb
OKHUCJICHHUS JJIEMEHTOB B OWHApHBIX COEIWHEHUSX, MPHUHAJIEKHOCTh BELIECTB K
OTpeNeNéHHOMY KJIacCy COEIUHEHMH Mo QopmyiaaM, BHJA XUMHYECKON CBS3U
(KoBajIeHTHasl U HOHHAs) B HEOPraHUYECKUX COCTUHEHUSIX;

packpsiBaTh cMmbica [lepuomumueckoro 3akona J[. M. MeHnneneeBa: 1€eMOHCTpUpPOBATH
[MOHUMAHHE MEPUOJUYECKON 3aBUCUMOCTH CBOMCTB XMMHMUYECKHX 3JEMEHTOB OT HX
nonoxenus B Ilepmoandeckoil cucreme, 3aKOHOB COXPAHEHHsS MAacChl BEIIECTB,
IIOCTOSIHCTBA COCTaBa, aTOMHO-- MOJIEKYJISIPHOTO YY€HUs, 3aKOHa ABOTaIpo;
OTMHCHIBaTh M XapakTepuszoBaTh TabmuuHyto (opmy Ilepuoauueckoit cuCTeMbl
XMMHYECKUX DJIEMEHTOB: DPa3nyaTh MOHATUS «TJ1aBHas moarpymnmna (A-Tpymmna)» u
«mobouynass noxarpynna (b-rpymnma)», manble u OosblIue MEPUOAbI, COOTHOCHUTH
o0o3HayeHusl, KOTOpble UMeroTcs B Tabnuue «llepromuueckas cuctemMa XUMHYECKHX
sanemenToB JI. . MenpaeneeBa» ¢ UYUCIOBBIMH  XAapAaKTEPUCTUKAMHU  CTPOCHUS
aTOMOB
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XUMHYECKUX DJIEMEHTOB (COCTaB W 3apsii sapa, oOIIee YHCIO JJICKTPOHOB U
pacrpeiefieHrue UX 1Mo 3JIEKTPOHHBIM CIIOSIM);

KJIACCU(UITMPOBATH XUMHYECKHUE JIEMECHTHI, HCOPraHUYECKHE BEIIECTBA, XUMHUYCCKUE
peakuuu (10 4YMCIy M COCTABY Y4YacTBYIOIIMX B PEAKIMU BEIIECTB, MO TEIIOBOMY
sbdexry);

XapaKTepU30BaTh (OMUCHIBATH) OOIIME XMMHYECKHE CBOMCTBA BEIIECTB PA3THMYHBIX
KJIacCOB,  TOATBEPKJasi  ONHUCAHME TMPUMEpPaMU  MOJIEKYJISPHBIX  YpaBHEHHM
COOTBETCTBYIOIINX XUMHUYECCKHX PEAKIIHIA,

MIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCHUMOCTH OT MX KAa4€CTBEHHOTO COCTaBa,
BO3MOYHOCTH TPOTCKAHUS XUMUYICCKUX IPEBPAIICHUIA B PA3JIMYHBIX YCIOBHSIX;
BBIYUCIISATH OTHOCUTEBHYIO MOJICKYJISIPHYIO M MOJISIPHYIO MacChl BEIIECTB, MaCCOBYIO
JIOJIF0 XUMHUYECKOTO JIEMEHTa 10 (popMysie COeTUHEHHUs, MACCOBYIO JIOJIIO BEIIECTBA B
pacTBope, MPOBOJAUTH PACUETHI 110 YPABHEHHUIO XUMUYECKON PEaAKIUN;

MIPUMEHSTh OCHOBHBIE OMEpPAlMH MBICTUTEIBHOU NEATEIbHOCTH — aHAIM3 W CHUHTE3,
cpaBHEHHUE, 0000IIeHNE, CUCTEMATU3alNI0, KIACCU(DUKAIUIO, BBISBICHHE MPUYUHHO-
-CIIE€ICTBEHHBIX CBS3€H — JJISI M3YYEHHUsI CBOMCTB BEHIECTB U XUMHUYECKHX PEAKIUU,
€CTECTBCHHO-HAyYHbIE  METOJBl  TO3HAaHWUsA  —  HaOmIOJeHWe,  U3MEpEHHue,
MOJENTUPOBAHNE, SKCTIEPUMEHT (PEAJIbHBIN U MBICIICHHBIN);

ClIeloBaTh TMpaBWJaM TIOJIb30BAaHUS XHMHYECKOW TOCYyI0OH U JaOOpaTOPHBIM
000opyIOBaHWEM, a TAKXKE MPaBWIaM OOpaIieHus C BEIIeCTBAaMHU B COOTBETCTBHH C
WHCTPYKITUSMH TI0 BBITIOJHEHUIO Ja00PATOPHBIX XUMUYSCKUX OMBITOB TI0 TOJTYYCHHIO
U CcOOMpaHHI0 Ta3000pa3HBIX BEHIECTB (BOJOPOAA W KHCIOPOJA), MPUTOTOBICHHUIO
pacTBOPOB C OMPEAEIEHHON MAacCOBOM J10JIEH pacTBOPEHHOTO BEILIECTBA, MIIAHUPOBATH
U MPOBOJUTH XUMUYECKUE HKCHEPUMEHTHI 10 PAclO3HABAHUIO PACTBOPOB IIEIOYeH U
KHCJIOT C IOMOIIBIO MHAUKATOPOB (JIakmMyc, (peHopTaaenH, METHIOPaHK U IPYTHUe).

K koHmy oOyuenus B 9 kjacce mpeIMEeTHBIE Pe3y/bTaThl Ha 0a30BOM YPOBHE JOJKHBI
OTpakaTh C(POPMUPOBAHHOCTH Y OOYUAIOIINXCS YMECHUM:

PacKpbIBaTh CMBICI OCHOBHBIX XMMHUYECKHUX MOHATUN: XUMHUYECKUN DJIEMEHT, aToM,
MOJIEKYJa, UOH, KATUOH, aHUOH, [TPOCTOE BEIIECTBO, CIOKHOE BEIIECTBO, BAJIEHTHOCTD,
AIIEKTPOOTPHUIIATENILHOCTD, CTENEHb OKUCICHMS, XMMHUYECKas pPEaKIHs, XUMHYECKas
CBSI3b, TEIIOBOM 3(PQEKT peakiuu, MOJb, MOJSPHBI 00BEM, PacTBOp, AJIEKTPOJIUTHL,
HEDJIEKTPOJIUTHI, AJIEKTPOJUTUYECKAs] TUCCOLMAIUS, pEaKIuu HMOHHOTO OOMeHa,
Karajau3aTop, XHMHYECKOE paBHOBecHe, oOpaTumble U
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HEoOpaTHMbIE PEAKIMH, OKUCIUTEIHbHO-BOCCTAHOBHUTEIbHBIC PEAKIIMH, OKHUCIUTEIb,
BOCCTAaHOBHUTEJb, OKHCIECHHE ¥ BOCCTAHOBJICHUE, aJUIOTPOIHS, aM(pOTEPHOCTH,
XUMUYECKass CBs3b (KOBAJICHTHAs, MOHHAs, METAJUIMYECKas), KpUCTaUIMUecKast
peméTka, KOppo3usi METAJJIOB, CIUIaBbl, CKOPOCTh XUMUYECKOW peakiyu, MpeaeabHO
nonycrumas konuenTpanus [1JIK Bemecrsa;

WJUTIOCTPUPOBATHh B3aWMOCBSI3b OCHOBHBIX XUMHYECKUX TOHSATUH U TPUMEHSTH ITH
TOHSATHUS MPU OMMCAHUU BEUIECTB U UX MPEBPAICHUN;

WCIOJIb30BaTh XHMHYECKYI0 CHMBOJIMKY JUISI COCTaBJICHHS (OpPMYNI BEIIECTB U
YPaBHEHUN XUMUYECKUX PEAKLIHIA;

ONpEeNeNsATh BAJICHTHOCTb M CTENEHb OKHCICHUS XUMHYECKHUX DJIEMEHTOB B
COCIMHEHUSX PA3IMYHOTO COCTaBa, MPHUHAIICKHOCTh BEIIECTB K OMNpPEACIEHHOMY
KJIacCy COeAMHEHUH 1o (opmysaMm, BHJ XUMHUUYECKOW CBS3U (KOBAJICHTHAs, HOHHAs,
METaJUTMYECKasi) B HEOPTraHWYECKUX COCAMHEHHSIX, 3apsi]] HMOHA IO XUMHUYECKOUH
dbopmyse, xapakTep Cpellbl B BOJHBIX PAacTBOpPaX HEOPTaHHMYECKUX COCAMHEHUM, THII
KPUCTAJUTMYECKOUN pemETKH KOHKPETHOTO BEIIECTBA,

packpsiBaTh cmbich Ilepuognyeckoro 3akona J[. . MenaeneeBa u JeMOHCTPUPOBATH
€ro MOHMMAaHHUE: OMUCHIBATh M XapaKTepu3oBaTh TabmmuHyto ¢opmy [leproamdeckoit
CHUCTEMBl XMMHUYECKHUX DJJIEMEHTOB: pa3inyaTh TOHATHS «rjaBHas moarpynmna (A-
rpynmna)» u «mnoboyHas mnoarpynmna (b-rpynma)», manble u Gonbliue NEPUOBI,
COOTHOCUTh OOO3HAUEHHUS, KOTOpPhIE HWMEIOTCS B MEPUOAMYECKON Tabmuie, ¢
YUCJIOBBIMH XapPAKTEPUCTUKAMH CTPOSHHUS aTOMOB XMMHYECKUX DJIEMEHTOB (COCTaB U
3apsn aapa, o0IIee YUCo IEKTPOHOB U paclpeiesieHHe UX MO AJIEKTPOHHBIM CJIOSIM),
OOBSACHATH OOIIKME 3aKOHOMEPHOCTH B M3MEHEHHHM CBOMCTB JJIEMEHTOB M HX
COEMHEHUH B MpEJenax MaJIbIX MNEPUOJOB U INIABHBIX MOATPYII C YYETOM CTPOCHMS
HX aTOMOB;

KJIaCCU(UIIMPOBATH XUMHUYECKHUE JIEMEHTbI, HEOPraHMUeCKHUe BEIIEeCTBA, XUMHUECKUE
peakiuu (MO0 YHUCIy M COCTaBy Yy4YacTBYIOIIUX B PEAKIUU BELIECTB, MO TEIIOBOMY
3¢ deKTy, 10 N3MEHEHUIO CTENeHEH OKUCICHHSI XUMHUUECKUX 3JIEMEHTOB);
XapakTepu30BaTh (OMUCHIBaTh) OOIIME U CcHelU(HUUECKHe XHUMHYECKHE CBOWCTBA
MPOCTBIX U CJIOXHBIX BEUIECTB, IOATBEPXKAAsl ONMUCAHUE PUMEPAMU MOJIEKYJISIPHBIX U
HMOHHBIX YPaBHEHUH COOTBETCTBYIOIUX XUMUYECKUX PEAKIUH;

COCTaBJISITh YPAaBHEHHUSI JIEKTPOJIUTHUECKOU JUCCOIUAIIMU KUCIIOT, IIEI0YEH U COJIeH,
MIOJIHBIE U COKpAIIEHHbIE YPABHEHUS PEAKIUI HOHHOTO
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oOMeHa, ypaBHEHHSI PEAKIIHA, TOATBEPIKIAIONIUX CYIIECTBOBAHNE TCHETUICCKOM CBSI3U
MEXK/1y BEIIECTBAMHU PA3IUUYHBIX KJIACCOB;

pacKpbIBaTh CYIIHOCTb OKHUCIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIMI TOCPEICTBOM
COCTaBIICHUS JIEKTPOHHOTO OanaHca ITHX PEaKIIHii,

MPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT WX CTPOCHHUS, BO3MOKHOCTHU
MPOTEKAHUS XUMUYECKUX MPEBPALICHUN B PA3JIMYHBIX YCIOBUSAX;

BBIYUCIISTH OTHOCUTEIBHYIO MOJIEKYJISPHYIO M MOJISIPHYIO MacChl BEILIECTB, MaCCOBYIO
JIOJIF0 XUMHUYECKOTO AJIEMEHTa 10 (PpopmMysie COeTMHEHUs, MACCOBYIO JIOJIIO BEIIECTBA B
pacTBope, MPOBOAUTH PACUETHI MO YPABHEHUIO XMMUYECKON PEAKIINU;

coOmolaTh MpaBWJia TMOJB30BAHUS XMMHUYECKOW TMOCYyI0OH W J1a00paTOpHBIM
o0opynoBaHHEM, a TaKKe MpaBuja OOpalleHHs C BEIIeCTBAMH B COOTBETCTBUU C
WHCTPYKIUSIMH TIO BBITIOJTHEHHUIO Ja00PATOPHBIX XUMHUYECKUX OTBITOB IO TMOTYyYEHHUIO
1 coOOMpaHUIo Ta3000pa3HbIX BEIIECTB (aAMMHAKa U YIJIEKUCIIOTO Ta3a);

MIPOBOJIUTH PEAKIINH, MMOATBEPKIAIONINE KAUYECTBEHHBINH COCTAaB PA3JIMUHBIX BEIIECTB:
pacrno3HaBaTh OIBITHBIM MYTEM XJIOpHUA-, OpomHa-, HMOIuA-, KapOoHaT-, docdart-,
CUJIMKAT-, CylbdaT-, THUAPOKCHUI-MOHBI, KATHOHHI AMMOHHUS M HWOHBI HW3YYCHHBIX
METaJIJIOB, PUCYTCTBYIOIINE B BOJHBIX PACTBOPAX HEOPTaHUIECKUX BEIICCTB;
MIPUMEHSTh OCHOBHBIE OTEpPAIMH MBICTUTEIHHOU JEATETPHOCTH — aHaJIN3 W CHHTE3,
CpaBHEHHE, 0000IIEeHNe, CHCTEeMAaTH3allui0, BBISBICHUE MPUYUHHO-CIIEACTBEHHBIX
CBSI3€M — Il M3YYEHHUS CBOMCTB BEIIECTB M XUMUYECKUX PEAKIUH, €CTECTBEHHO-
HayyHble METOJAbl TO3HaHMSI — HAOJIOJEHHE, W3MEpeHHe, MOJICIUPOBAHNUE,
AKCIIEPUMEHT (PEaTbHBIA U MBICIICHHBIH ).
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TEMATHYECKOE INTAHUPOBAHHUE 8
KJIACC

Ne KoanyecTBo yacos DuieKTpoHHbIe (U poBHIE)
HanmeHnoBaHue pa3iesioB U TeM NPOrpaMMbl
n/ Becero | Konrpoasnbie | [Ipakruyeckue | 00pasoBaTejbHBIE PeCypChl
n padoTbI padoThI
Pazgea 1. IlepBoHayaibHble XMMUYECKHE TOHATHSA
11 Xumus — BakHast 00J1aCTh €CTECTBO3HAHUS U 5 5 bubmmoreka [JOK
" | IPaKTHYECKOM JIEATENBHOCTH YEIOBEKA https://m.edsoo.ru/7f41837c
bubmmoreka [JOK
1.2 | BemecTBa 1 XUMHYECKHE PEAKITHU 15 1
- peaidt https://m.edsoo0.ru/7f41837¢c
Hroro mo pazneny 20
Pa3nen 2. Baxkneiimme npeactaBuTe/ M HEOPraHUYeCKHX BelIeCTB
bu6mmoreka [JOK
2.1 | Bo3nyx. Kucinopon. I[Tonsrre 06 okcuaax 6
X poa A https://m.edsoo.ru/7f41837c
bu6mmoreka [JOK
2.2 | Bomopoa.lloHsTie 0 KHCIIOTaX M COJISAX 8 1
AOpoA https://m.edsoo.ru/7f41837c
2.3 | Bomxa. PactBopsl. [lonsTe 06 ocHOBaHUSAX 5 1 1 Bubmorexa HOK
https://m.edsoo0.ru/7f41837c
2.4 | OCHOBHBIE KJIACCHI HCOPTraHUYECKUX COSAMHCHUI 11 1 1 Bubmorexa HOK
https://m.edsoo.ru/7f41837c
Wroro no pazneny 30
Pazpnen 3. Ilepnoanuecknii 3axon u [lepuoanyeckas cucrema xumnuyeckux 3jaeMeHToB /[I. . MenaeneeBa. CTpoeHue aToMoOB.
XumMnueckas cBsizb. OKHCJIANTEIbHO-BOCCTAHOBUTEIbHbIC PEAKIIUN
31 ITepnoanueckunt 3axoH u Ilepuoanudeckas cucrema 7 bubnuoreka [IOK
" | xum.onementos JI. . Menneneesa. CTpoeHue aroma https://m.edsoo.ru/7f41837c
3.2 | Xumunueckas cBI3b. OKHUCIUTEIIBHO- 8 1 bu6mroreka [JOK
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https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

BOCCTAHOBUTCJIbHBIC PCAKIITUN

https://m.edsoo.ru/7f41837¢c

Hroro no pazneny 15
PesepBHOe Bpemst 3
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68
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https://m.edsoo.ru/7f41837c

9 KUIACC

N Kosnu4yectBo yacos DJIeKTPOHHbIE
[
- HaumeHoBaHue pa3/iesioB U TeM (uu¢posbie)
n/n Konrpoabsubie | Ilpakruyeckue
NMPOrpaMMbI Bcero o0pa3oBaTe/IbHbIE
padoTbI padoThI
pecypchbl
Pa3nes 1. BemecTBO M XMMHYecCKHe peaKIMu
11 [ToBTOpenue u yrinyOneHne 3HaHui OCHOBHBIX 5 1 bubnuoreka [IOK
' pa3enoB Kypca 8 kimacca https://m.edsoo.ru/7f41a63
6
19 OCHOBHBIE 3aKOHOMEPHOCTH XUMUYECKUX 4 bubnuoteka [IOK
' peaxuuii https://m.edsoo.ru/7f41a63
6
13 DIIEKTPOJIUTHYECKAS TUCCOLIHAITHS. 8 1 1 bu6mmoreka [JOK
' XUMHUYECKUE PEAKIUH B PACTBOPAX https://m.edsoo.ru/7f41a63
6
Hroro mo pazneny 17
Pasznen 2. HemeTa/uibl 1 UX COCANHEHUS
21 OO6mras xapaKTepuCTUKa XUMUYECKHUX 4 1 bubnuoreka [IOK
' anemeHToB VIIA-rpynmel. "amoreHst https://m.edsoo.ru/7f41a63
6
006
22| anevieron VIA-rpyms, Cepa e : Batimorexa [IOK
' PYIHHBL -EP https://m.edsoo.ru/7f41a63
COCJIMHEHUS 6
23| snewenros  Aspynnis. Asom Gostop s 7 ;| Bubmomea LOK
' PyHb: ’ P https://m.edso0.ru/7f41a63
COEMHEHUS 5
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OO0mas XxapaKTepUCTUKA XUMUIECKIX

. bubmmoreka [JOK
2.4 snemeuToB [VA-rpynel. Yriuepoa u KpeEMHUI 8
pyH POATLEP https://m.edsoo.ru/7f41a63
W UX COEAUHEHUS 6
Wroro mo paznery 25
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Pazgen 3. Merajiibl M UX COCANHEHUA

bu6mmoreka [JOK
A i 4
3 Obupme coficTsa METAIIOR https://m.edsoo.ru/7f41a63
6
bubmmoreka [JOK
3.2 B 7 16
AXKHCUIIINEC MCTAJIJIBI U UX COCAUHCHUA https;//m,edsoo,ru/7f41a63
6
Wroro mo paznery 20
Paznea 4. Xumus v oKpyxawiuas cpeaa
4.1 BemiectBa u MmaTepuaisl B )KU3HU YeIOBEKA 3 bubmmorexa [OK
' - P https://m.edso0.ru/7f41a63
6
Hroro mo pazneny 3
PesepBHOE Bpems 3 bubmorexa LIOK
P P https://m.edsoo.ru/7f41a63
6
OBILIEE KOJIMYECTBO HACOB I10 I[TPOTPAMME 68
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MUHHUCTEPCTBO MPOCBEILEHMSA POCCHICKON ®EJEPAIIUA
MMUHHUCTEPCTBO OBPA3OBAHHUS 1 HAYKH I[OHEI.IKOﬁ HAPOI[HOfI PECIIYBJIUKH

MYHUIIMAJIBHOE BIOJKETHOE OBIHEOBPA3OBATEJIBHOE VYPEXKJIEHUE
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