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IHHOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 1mo XuMHH Ha YPOBHE OCHOBHOT'O 00IIIET0 00pa30BaHUs COCTABJICHA HA OCHOBE
TpeOOBaHUI K pe3ysibTaTaM OCBOCHHS OCHOBHOH 00pa30BaTEeNIbHOW MPOrpaMMbl OCHOBHOTO
obmero oOpaszoBanus, npencraBieHHbIXx B @I'OC OO0, a Takke Ha OCHOBE (enepaabHOI
paboueil mporpaMMbl BOCIIUTAHUSA U C YYIETOM KOHIICTIIMU MPENOoJaBaHus Y4eOHOTO MpeaMera
«Xumusi» B 00pa3oBaTesibHbIX opranuzanusx Poccuiickoit @enepanuu.

[Iporpamma mo XuMuu [Ma€T MPEACTABICHHE O IENsAX, OOIIel cTparernu OOy4YeHHS,
BOCIIUTAHUS W pa3BUTHS OOYyYarOIMXCS CpPEIACTBAMU YYE€OHOTrO TMpenMeTa, YCTaHABIHBACT
00s13aTeNIbHOE TPEJMETHOE COJEpIKAHME, MPEeIyCMaTPUBACT pacIpeesieHHe ero Mo Kiaccam u
CTPYKTYpHUPOBaHHUE MO pa3ziesiaM ¥ TeMaM MPOrpaMMBl IO XMMHH, OTIPENENIeT KOJINIeCTBEHHBIS
M KAueCTBEHHBIC XapPAKTEPUCTHKH COACP)KaHUS, PEKOMEHIYEeMYyI0 MOCIEI0BaTEIbHOCTD
M3YYEHUS] XUMUHU C YIETOM MEXKIPEJAMETHBIX M BHYTPUIPEAMETHBIX CBS3€H, JOTHUKH Y4eOHOTO
Ipolecca, BO3paCTHBIX OCOOEHHOCTEN 00yJaroIuXcsi, ONpeaeIseT BO3MOKHOCTH IIpeaMeTa s
peanu3anyu TpeOOBaHUI K pe3ysbTaTaM OCBOSHHSI OCHOBHOW 00pa3oBaTEeIbHOM MpOrpaMMbl Ha
YpOBHE OCHOBHOTO 00IIET0 00pa3oBaHus, a TAKKE TPEOOBAHUH K pe3ysibTaTaM 00yUeHHs] XUMHUH
Ha YypOBHE IIeJie W3Y4YEeHHs TMpeIMeTa H OCHOBHBIX BHJIOB Y4eOHO-TIO3HABATEIHHOM
NEeSITEIbHOCTH 00YyYaroIerocs 1o OCBOCHUIO YYEOHOTO COJIep>KaHusl.

3HaHHE XUMUH CIIY>)KUT OCHOBOH U1 POPMHUPOBAHUS MUPOBO33pEHUsI 00yUaroIerocs, ero
MIPEJCTAaBICHUI O MaTEPUAIEHOM EIHMHCTBE MHPA, BAYKHYIO POJIb UTPAIOT (POPMHUPYEMBbIE XUMHUEH
MIPEJCTAaBICHHUS O B3aMMOIIPEBPALICHUSX YHEPTUU M 00 HBOJIOIMH BEIIESCTB B MPHPOJIE, O IMYTIX
pemieHusl TIO0ATBHBIX TMPOOJIEM YCTOHYMBOTO Ppa3BUTHSI 4YEJOBEYECTBA — CBHIPHEBOW,
SHEPTEeTUYECKOM, MUIIEBON M IKOJIOTHYECKOM 0€301MacCHOCTH, TPOOIIEM 3JpaBOOXPAHCHHUSI.

N3ydyenue xumuu:

CIOCOOCTBYET peanu3alii BO3MOXHOCTEH Isi caMopa3BUTHS U (OPMUPOBAHUS
KyJITYpBI JUYHOCTH, €€ 0011l N (yHKIIMOHATIBHON IPaMOTHOCTH;

BHOCHT BKJIaJl B (DOPMHUPOBAHHUE MBIILICHUS U TBOPUYECKUX CIIOCOOHOCTEH 00ydaroniuxcs,
HaBBIKOB  HMX  CAMOCTOSTEIbHOM  y4eOHOM  JeATEeNbHOCTH, OKCHEPUMEHTAIbHBIX U
UCCIIEIOBATEIbCKUX YMEHHMHM, HEOOXOAMMBIX KaK B IIOBCEJHEBHOM MKHM3HHM, Tak M B
poecCHOHATIBHOMN AEATEIbHOCTH;

3HaKOMHUT €O CleUUu(UKON HAayyHOrO MBIIUIEHHS], 3aKJIQJAbIBAET OCHOBBI LIEJIOCTHOTO
B3IJI51/1a HA €IMHCTBO NPUPO/IBI U YEJIOBEKA, ABJSETCS OTBETCTBEHHBIM 3TAllOM B (hOpMUPOBAHUU
€CTECTBEHHO-HAyUYHOU I'PaMOTHOCTH 00Y4arOLINXCs;

crocoOCTByeT (HOPMUPOBAHMIO LIEHHOCTHOI'O OTHOIIEHUS K €CTECTBEHHO-HAayYHBIM
3HaHUSAM, K IPUpPOJE, K 4YelOBEKY, BHOCHUT CBOH BKJaJ B 3KOJOTMYecKoe oOpa3oBaHUe
00yJaromuxcs.

JlaHHble HampaBlieHUs B OOYyYEHMHM XUMHMU 00€CHeuuBaroOTCs crelu(pUKol coaep:kaHus
yueOHOro mpeaMeTa, KOTOpBIM SIBISETCS MeJarornyeckd aJanTHPOBAHHBIM OTPaKCHHEM
0a30BOi1 HayKH XMMUHU Ha ONpPE/IeIEHHOM JTare e€ pa3BUTHS.

Kypc xuMun Ha ypoBHE OCHOBHOIO OOILIEro oOpa3oBaHMsS OPUEHTHPOBAH HAa OCBOCHME
00yYaroIMMHUCS CUCTEMbI NEPBOHAYAIBHBIX MOHATUHA XUMHUHU, OCHOB HEOPIaHWYECKON XUMHUU U
HEKOTOPBIX OTAEIbHBIX 3HAYMMbIX OHATHH OpPraHu4ecKON XUMHH.

CtpykTypa conepkaHHs MPOrpaMMbl MO XUMHUHM C(HOPMHPOBaHA HAa OCHOBE CHCTEMHOIO
nojaxona k e€ miydenuto. Cozep’kaHHe CKIAbIBACTCSI U3 CUCTEMbI MOHATHH O XUMHUYECKOM
SJIEMEHTE W BEIIECTBE M CUCTEMbI MOHATHUH O XUMHUYeckod peakuuu. OOe 3TU CHCTEMBI



CTPYKTYpHO OpPIaHM30BaHbl 10 MPUHLUIY IOCJIEAOBATEIbHOIO PA3BUTHs 3HAHUH HA OCHOBE
TEOPETUUECKUX IIPEJICTABICHUN Pa3HOTO YPOBHS:

— aTOMHO-MOJIEKYJIIPHOI'O YY€HUsI KaK OCHOBBI BCEr0 €CTECTBO3HAHUS;

— [lepuonnueckoro 3akoHa J[. 1. MeHeneeBa kak OCHOBHOI'O 3aKOHA XUMHH;

— YUYEHHS O CTPOCHHUH aToMa U XMMHUYECKOH CBSI3U;

— TPE/ICTABICHUH 00 AMEKTPOITUTUIECKOMN TUCCOIMALINY BEIIECTB B PACTBOPAX.

TeopeTnueckrue 3HaHUS PAcCCMATPUBAIOTCS HAa OCHOBE SMIIMPUYECKHU IIOJYyUYEHHBIX U
OCMBICJIEHHBIX ()aKTOB, pa3BUBAIOTCS IOCIEIOBATEIBLHO OT OJHOTO YpPOBHSA K JIPYrOMY,
BBIMONHAS (DYHKIMH OOBSICHEHUS M MPOTHO3UPOBAHUS CBOWCTB, CTPOCHHS W BO3MOKHOCTEH
MIPaKTUYECKOTI0 IPUMEHEHUS U TIOJyUYEHUS U3y4aeMbIX BELIECTB.

OcBoeHMe MporpaMMbl IO XHUMHUHU CIIOCOOCTBYET (DOPMUPOBAHUIO TMPEACTABICHUS O
XUMHYECKOM COCTAaBISIOIIEH HAYYHOM KapTUHBI MUpa B JIOTHKE €€ CHUCTEMHOM MpPHUPOJBI,
LIEHHOCTHOT'O OTHOIIEHHS K HAYyYHOMY 3HAaHUIO U METO/IaM M03HaHus B Hayke. M3yueHne xumun
MPOUCXOJUT C IMPHUBJICUEHUEM 3HAHUW M3 paHee M3YyYEHHBIX YYE€OHBIX MPEIMETOB:
«Oxpyxaromuit Mmupy, «buonorus. 5—7 knacce» u «Puszmka. 7 Kimacey.

[Ipu u3yyeHun XUMUU IPOUCXOAUT (POPMHUPOBAHHE 3HAHUIM OCHOB XMMHUYECKON HayKH Kak
001acTi COBPEMEHHOT0 €CTECTBO3HAHUS, MPAKTUYECKON JESITeTbHOCTH YeJIOBEeKa U KaK OJHOI0
13 KOMIIOHEHTOB MHPOBOM KyJIbTYypbl. 3ajiada y4eOHOro MpeaMeTa COCTOUT B (OPMHUPOBAHUU
CUCTEMbl XUMHYECKHX 3HaHUM — Ba)KHEHIIMX ()aKTOB, MOHSATHH, 3aKOHOB M TEOPETHUECKUX
MOJIOKEHUM, JOCTYMHBIX OO0OOIIEHUH MHPOBO33PEHYECKOTO0 XapakTepa, s3blKa HayKd, B
MPHUOOIIEHNN K HayYHBIM METOJaM MO3HaHUs MTPU U3YYEHUH BELIECTB M XUMUYECKUX pPeaKiuil, B
(¢bopMUpOBaHMM U Pa3BUTUU I[I03HABATEIbHBIX YMEHUH M HMX TNPUMEHEHHH B Y4YeOHO-
MI03HABATENbHON U y4eOHO-HMCCIEI0BATENBCKON AEATEIbHOCTH, OCBOCHUN IPaBUII 0€30MacHOro
oOpallleHus ¢ BeECTBAMHU B IIOBCEAHEBHOM XKU3HU.

IIpy u3yyeHMHM XMMHMM Ha ypOBHE OCHOBHOIO OOILIEro oOpa3oBaHUs Ba)KHOE 3HAYECHUE
MpUOOpENTH TaKue 1EeJH, KakK:

— (hopMUpOBaHHE MHTEIUIEKTYalIbHO Pa3BUTOM JIMYHOCTH, TOTOBOM K CaMOOOpa30BaHHUIO,
COTPY/AHUYECTBY, CaMOCTOSATEILHOMY IPHHATUIO PELICHUH, CIIOCOOHOM ananTUpoBaThCs K
OBICTPO MEHSIOIUMCS YCIOBUAM KHU3HH;

— HaIpaBJICHHOCTb OOyYEHHUS Ha CUCTEMaTHYeCKoe MpHoOIIeHHe oOyJaromuxcs K
CaMOCTOSITCJIbHOM ~ ITO3HABaTEIbHOM  JEATCIIBHOCTH, HAy4yHbIM  METOJaM  ITO3HAaHU,
(bopMHPYIOIIUM MOTHBALIMIO U PA3BUTHE CIIOCOOHOCTEH K XUMUH;

— oOecrnieyeHre YCIOBHUH, CIIOCOOCTBYIOIIMX HPUOOPETEHHIO OOy4YaroIIMMHUCS OIbITa
pa3sHOOOpa3HON NesATETbHOCTH, MO3HAHUS U CaMOIIO3HAHMS, KIIFOYEBBIX HABBIKOB (KIIHOYEBBIX
KOMIIETEHIi), UMEIOLINX YHUBEPCAIbHOE 3HAYCHUE /ISl pa3IMYHbIX BUJIOB JEATEIbHOCTH;

— (hopmupoBanue oOmel GyHKIMOHAIBHON U €CTeCTBEHHO-HAYYHOM I'PaMOTHOCTH, B TOM
quciae YMEHUH OOBACHATh U OLICHMBATBH SIBJICHUS OKPY’)KAIOLIEr0 MHpa, UCHOJb3Yys 3HAHUSA U
OIBIT, TOJYYEHHbIE NPU H3YYEHUH XUMHH, IMPUMEHATh MX IPH pElIeHUH MnpolieM B
IIOBCEIHEBHOM JKM3HU U TPYJLOBOU AEATEIbHOCTH;

— (hopmupoBanue y o0yyaromuxcs I'yMaHUCTHUECKUX OTHOIICHUH, TOHUMaHUS [IEeHHOCTH
XMMHUYECKUX 3HAHUHU I BBIPAOOTKM SKOJIOTHYECKH LI€IecO00pa3HOro MOBEACHUS B OBITY U
TPYJIOBOW NEATENBHOCTH B LEISAX COXPAHEHHUS CBOETO 3J0POBbS U OKPYXAOUIEH MPUPOJHOU
Cpelsl;

— pa3BUTHE MOTHBALIUU K 00yUYEHHIO, CIOCOOHOCTEH K CAMOKOHTPOJIIO U CAMOBOCITUTAHUIO
Ha OCHOBE YCBOEHMs OOIEYETOBEYECKHX LEHHOCTEH, NOTOBHOCTH K OCO3HAaHHOMY BBIOODY
npoduis U HAIIPaBJIEHHOCTH JAaJbHEHIIero 00yueHus.



OGmee YuCJIO 4acoB, OTBCI[éHHBIX IJI1 U3y4YCHUA XMMHHU Ha YPOBHC OCHOBHOI'O O6H_I€FO
oOpa3zoBanusi, cocTaBiseT 136 gacos: B 8 kinacce — 68 yacos (2 yaca B Hezieno), B 9 kinacce — 68
yacoB (2 yaca B HEZCIIIO).



COJAEPKAHUME OBYYEHUA

8 KUIIACC

IlepBoHaYa/IbHBbIE XUMUYECKHE TOHATHUSA

[Ipenmer xumun. Ponb XUMHUM B KHW3HU YE€IOBEKA. XHMMHUS B CUCTeME HayK. Tema u
BemiecTBa. Pu3nuecKkre CBOWCTBA BEUIECTB. ArperarHoe cocrosinue BemiecTB. [lonstue o
METOJIaX IMO3HAHUS B XUMHH. YnCThIe BemecTBa U cMecu. CriocoOb! pa3ieicHus CMeceH.

ATOMBI U MOJIEKYJIbl. XUMHYECKHE dJeMEHTbl. CHMBOJIBI XUMHUYECKHX D3JIEMEHTOB.
[IpocTbie U coXKHBIE BEHIECTBA. ATOMHO-MOJIEKYJISIPHOE YUCHHE.

Xumuyeckas (opmyrna. BaJeHTHOCTP arOMOB XHMHYECKHX JJICMEHTOB. 3aKOH
MOCTOSIHCTBA cOcTaBa BemecTB. OTHOCUTENbHASI aTOMHAst Macca. OTHOCUTENbHAST MOJICKYJISIpHAs
Macca. MaccoBas 10Jisi XHMHUYECKOT0 3JIEMEHTA B COCIMHEHUH.

KomnuectBo BemectBa. Mons. MonsipHas macca. B3anmocCBsA3b KOJIMYECTBA, MACChl U
YHUCJIa CTPYKTYPHBIX €AUHUI] BeliecTBa. Pacy€Tsl mo popMynaM XUMHUYECKUX COSTUHEHUH.

dusznueckue M XUMHUYECKHE SIBJICHHUS. XUMHUYECKas peakiuus U e€ TpHU3HAKH. 3aKOH
COXpaHEHHUsI MacChl BEIIECTB. XUMUYeCKHe ypaBHeHUsA. Kimaccupukanuss XUMUYECKUX PEaAKIuid
(coemnHeHus, pa3IoKeHUS, 3aMeIeHs, 0OMEHa).

Xumuueckuii IKCnepumeHm:

3HAKOMCTBO C XMMHUYECKOW TOCYJIOH, MpaBMwiIaMu pabOThl B JIAOOpATOPUH U TpUEMAMU
oOparieHusi ¢ J1abOpaTOpHBIM OOOPYJOBaHUEM, M3YYCHHE W ONUCAHWE (DU3NYECKUX CBOMCTB
00pa3IoB HEOPTaHMYECKUX BEIMIECTB, HAOIIOAeHUE (PU3NUYECKUX (TUTaBICHUE BOCKA, TasTHUE JIbJIA,
pacTupaHue caxapa B CTYIKE, KATICHHE W KOHJACHCAIUs BOJBI) U XUMHUYECKUX (TOPEHHE CBEYH,
MPOKAJIMBAaHUE MEIHON MPOBOJIOKH, B3aUMOJICHCTBUE MeJla C KUCIIOTOM) sIBJICHUH, HaOI0IeHNE
M ONHUCaHME TPU3HAKOB TMPOTEKaHMSI XHUMHUYECKMX peakiuil (pas3fiokeHue caxapa,
B3aMMOJICHICTBHE CEPHOM KUCIIOTHI C XJIOPUIIOM Oapus, pasziokeHue ruapokcuaa meau (I1) mpu
HarpeBaHWHU, B3aUMOCHCTBUE >kene3a ¢ pactBopoM coimu memu (ll), m3yuenue croco6oB
pasnenieHuss cMeceil: ¢ TMOMOIIbI0 MarHuTa, (UIbTpPOBAaHUE, BHINApUBAHUE, AUCTUIUIALNA,
xpomaTtorpadus, MpOBEeIEHHWE OUMCTKA [OBAPEHHON COJM, HaONIOJIeHue U  ONHCAHUE
pE3yJIbTaTOB TMPOBEACHHUS OIbITa, HILIIOCTPUPYIOLIETO 3aKOH COXpPAHEHHUs MaccChl, CO3JaHHe
Mo/ieTieil MoJIeKyJ (IIapoCTeP>KHEBBIX).

Ba:xHeiinue npeacTaBuTe/ M HEOPraHUYeCKUX BellecTB

Bosnyx — cmech razos. CocraB Bo3ayxa. Kuciopon — siaeMeHT M MPOCTOE BEIIECTBO.
Haxoxpaenue kuciopona B npupoze, Gu3nyeckue U XMMHUECKHUe CBOICTBA (peakuu rOpeHust).
Oxcuppl. [lpumenenue xucnopoma. CrnocoObl TONyuYeHHUs KUCIOpojga B Jaboparopuud U
npoMelieHHocTu. KpyroBopot kucnopoaa B mpupone. O30H — auioTpomnHas MoauduKanus
KHCIIOpO/Ia.

TemoBoit 3h(dekT XUMHUYECKOH peakiuH, TEPMOXUMHYECKHWE YpaBHEHHS, 5K30- U
SHIOTEPMUYECKUE peaKkuuu. TOMIMBO: Yroib M METaH. 3arps3HEHHE BO3[yXa, YCHUJICHHE
napHUKOBOTO 3¢ deKTa, pa3pylieHre 030HOBOTO CIOSL.

Bomopon — »nemeHT M mpoctoe BemecTBO. HaxokneHue Bomopoga B MPUPOJE,
(buznuecKkrue U XUMUYECKHE CBOMCTBA, IPUMEHEHHUE, CIIOCOOBI MOTy4YeHus. KuciaoTsl u comm.

MosnsipHblil 00bEM ra3oB. Pacu€Tbl M0 XUMHUUECKUM YPABHEHUSIM.

®dusnyeckue cBorMcTBa Boabl. Boma kak pactBopurtens. PactBopel. HacelmieHHbie u
HEHACBIIIEHHBbIE PacTBOPBL. PacTBOpUMOCTH BellecTB B Bojae. MaccoBasi J0Js BEUIECTBAa B
pactBope. XumMudeckue cBoWcTBa BOAbl. OcHOBaHUS. Poiib pacTBOPOB B MPUPOJAE U B KU3HU



yenoBeka. KpyroBopoT BOJbI B IpHpoje. 3arps3HEHUE MPUPOJIHBbIX BoA. OXpaHa M OYHCTKA
MPUPOIHBIX BOJI.

Knaccudukanuss Heopranmdeckux coeaumHenuid. Oxcunbl. Knaccuduxamusi OKCUAOB:
coneoOpasymmre (OCHOBHBIC, KUCIOTHBIE, aM(DOTepHBIC) U HecoleoOpasyromue. HomeHnknarypa
okcu0B. DU3NUYECKUE U XUMUYECKHUE CBOMCTBA OKCHIOB. [lomyuenue okcuaoB.

OcHoBanmsi. Krnaccuduraruss OCHOBaHMIA: WIETOYHM M HEPACTBOPUMBIC OCHOBAHHS.
Homenknarypa ocHoBanuil. @uU3HYECKHE M XHMHUYECKHE CBOWCTBA OCHOBaHWU. [lomyuenue
OCHOBAHMH.

Kucnotel. Knaccudukanus kucnor. Homenknatypa kucinot. GU3NdecKue U XUMHUYCCKHC
cBoiicTBa kucaot. P aktuBHoctu metamuioB H. H. bekerosa. [lomydyenue Kucior.

Comun. Homenknatypa coineir. @uznueckue U XUMUYECKHE CBoMcTBa cojied. [lomydyenue
COJIEH.

['eneTnveckas CBsI3b MEX/y KllacCaMH HEOPTaHUYECKUX COSTUHEHUH.

Xumuueckuit IKCnepumenm:

KaueCTBEHHOE OIpeeNICHUE COJEp>KaHUs KUCIOpOo/Ia B BO3AyXe, MOTyueHue, coOupaHue,
pacro3HaBaHUE U HM3YyYEHHE CBOMCTB KHUCJIOPOJa, HAOIOJIEHHWE B3aUMOJICHCTBUSI BEIIECTB C
KHCJIOPOJIOM M yCJIOBHSI BOSHHKHOBEHHUS W MPEKPAIEHUS TOpeHUs (IMoXkapa), 03HAKOMJICHUE C
oOpasllaMi OKCHUJIOB W OIHMCAHWE WX CBOMCTB, TOJIydeHHE, cOOMpaHue, paclio3HaBaHUE U
H3yYeHHE CBOWCTB BoOJOpoaa (ropeHue), B3amMojeicTBue Bogopoda ¢ okcuaom wmean (1)
(BO3MOXHO MCIIOJIb30BAaHUE BHICOMATEPHAIOB), HAOMIOACHHE OOpa3I[OB BEIIECTB KOJIMYECTBOM
1 Mo, uccnenoBaHUE OCOOEHHOCTEH PACTBOPEHHUsSI BEIIECTB C Pa3IMYHOM PacTBOPUMOCTHIO,
MIPUTOTOBJIEHUE PACTBOPOB C ONPENEIEHHONM MacCOBOM J0JIed pacTBOPEHHOIO BEIIECTBA,
B3aMOJICHICTBUE BOJABl C MeTa/ylaMd (HaTpueM M KajbliieM) (BO3MOXKHO HCIIOJIb30BAHUE
BHJIEOMATEPHAIIOB), UCCIENOBaHHE OOpa3l0OB HEOPraHMYECKUX BEIIECTB Pa3IHMYHBIX KJIAcCOB,
HaOJI0/IeHNe W3MEHEHMsI OKpPAcKH WHIUKATOPOB B PacTBOpax KHUCIOT U IIeJIOoYeil, u3yuyeHue
B3auMoeiicTBus okcuna meau (ll) ¢ pacTBopoM cepHO#l KHCIOTHI, KHCIOT C MeETajUlaMH,
peakuuii HeUTpalu3aluu, MOJyYEHUE HEpPACTBOPUMBIX OCHOBAHUM, BBITECHEHHE OJHOTO
MeTajula IPyruM U3 pacTBOpa COJIM, PEIICHHE SKCIEPUMEHTAIBHBIX 3a]1a4 110 TeMe «BaxkHelmue
KJIaCChl HEOPraHUYECKUX COCTMHEHUID.

Iepuonuveckuii 3akoH u Ilepumoanyeckasi cucrema xuMudeckux sjaemenron /. U.
MenpeneeBa. Ctpoenne aToMOB. XMMH4YeCKas cBA3b. OKHUCIUTEIbHO-BOCCTAHOBUTEIbHbIE
peakuuu

[lepBpie mMOMNBITKM KJIACCU(UKALMKA XUMHYECKUX dyieMeHTOB. [loHsiTue o rpymnmax
CXOJHBIX 3JIEMEHTOB (ILIEJIOYHBIE U IIETOYHO3EMENIbHBIE METAJUIbI, TaJOTeHbl, UHEPTHBIEC T'a3bl).
DneMeHTHI, KOTOpbIe 00pa3yloT aM(OTepHbIE OKCUIBI U THUIPOKCUIBL.

Ilepuonuueckuit 3akoH. Ilepuomuueckass cucremMa XuMHYeckux 3nemMeHToB [ U.
MenneneeBa. Kopotkonepuonnas u anuHHonepuonHas ¢opmel [lepuomudeckoit cuctemsl
xumuueckux anemeHtoB JI. WM. MenneneeBa. Ilepuonbl u rpymnmbel. DU3MYECKH CMBICI
MOPSIAKOBOTO HOMEPA, HOMEPOB MEPUOAA U TPYIIIIBI JJIEMEHTA.

Crpoenne aromoB. CoctaB aroMHbIX sjaep. HM3otombl. Onektponsl. CrpoeHue
AIIEKTPOHHBIX 000J0YEK aTOMOB MepBbIX 20 XUMUYECKHUX dIeMeHTOB [lepuonndyeckoll CUCTEMBI
J. . MenneneeBa. XapakTepUCTHKAa XHWMHYECKOIO »JJIEMEHTa IO €ro IOJIOKEHUI0 B
[Tepuoanueckoit cucreme 1. 1. Menneneesa.

3aKOHOMEPHOCTH U3MEHEHHUS paguyca aTOMOB XUMHUYECKUX 3JIEMEHTOB, METAIUIMYECKUX U
HEMETAJUTMYECKUX CBOMCTB MO IPYMIIaM U MEPUOAAM.



3nauenue Ilepuonnueckoro 3akoHa u Ilepronnueckoil CUCTEMbl XUMHYECKUX 3JIEMEHTOB
JUISL pa3BUTHS HAyKU U npakTuku. 1. 1. MenaeneeB — y4€HbIi U TPaKIaHUH.

Xumuaeckas CBSI3b. KoBanientnas (monstpHas u HETIOJsIpHAsT) CBSI3b.
DNEeKTPOOTPULIATEILHOCTh XUMUYECKUX 3JIeMEHTOB. MloHHas! CBS3b.

Crenenp  okucieHus. OKHUCIUTEILHO-BOCCTAHOBHUTENbHBIE  peakiuu.  [Iporecchb
OKHCJICHUSI U BOCCTAaHOBJICHUSI. OKUCITUTENN U BOCCTAHOBUTEIIH.

Xumuueckuii IKcnepumenm:

M3y4eHHE OOpa3IOB BEIICCTB METAUIOB M HEMETaUIOB, B3aUMOJICHCTBUE THIPOKCHIA
[IMHKA C PAacTBOpaMU KHCJIOT M IIEJIOYEH, MPOBEICHHUE OIBITOB, HILTIOCTPUPYIOMINX MPUMEPHI
OKHCJIUTEIHbHO-BOCCTAHOBUTEIIBHBIX PEAKIINi (TOpeHre, peakliuy pa3ioKeHHs], COSIMHEHN).

Meostcnpeomemnuwie ceasu

Peanuzarust MeXnpeAMETHBIX CBSI3€H NPH M3YYEHUHM XUMUU B 8 KJIACCE OCYIIECTBIISETCS
4yepe3 UCIOJIb30BAaHUWE KakK OOIMMX EeCTECTBEHHO-HAYYHBIX TMIOHATHUM, TaK U TOHSTHH,
SIBJISTFOLIIAXCSl CHCTEMHBIMH JIJIs1 OTACIbHBIX MPEIMETOB €CTECTBEHHO-HAYYHOT'O IUKJIA.

OO0mue ecTeCTBEHHO-HAyYHbIE TOHSATHS: HAay4YHbIM (akT, TUMOTE3a, TEOpHUs, 3aKOH,
aHaluW3,  CHHTE3,  KiIaccuukanus,  TMEePUOJUYHOCTh,  HAOIIOJECHUE,  DKCIEPUMEHT,
MOJICIMPOBAHUE, U3MEPEHHUE, MOJICITb, SIBIICHHE.

®dusmka: Marepus, aroMm, DOJIEKTPOH, TNPOTOH, HEUTPOH, WOH, HYKIHUJ, W30TOIIbI,
PaIMOAaKTUBHOCTh, MOJICKYJIA, DSJCKTPUYCCKUN 3apsij, BEIIECTBO, TeNO0, 00BEM, arperaTHoe
COCTOSIHME BEIECTBa, ra3, (HU3WYECKHE BETUYHHBI, CAMHHUIBI M3MEPEHHs, KOCMOC, IUIAHETHI,
383151, CoMHIIE.

buonorus: dotocunres, nprxanue, ouocdepa.

l'eorpadmus: armocdepa, rumpochepa, MuHEpalbl, TOPHBIE TOPOABI, TOJE3HBIC
HCKOMaeMble, TOIJIMBO, BOJHBIE PECYPCHI.

9 KVIACC

BemecTBo 1 xXuUMHYecKas peakuusi

[Tepuonnueckuii 3akoH. Ilepmogmyeckas cucrtema xumuuyeckux odiaeMmeHToB [l U.
MenneneeBa. CrpoeHune aromMoB. 3aKOHOMEPHOCTH B HW3MEHEHHU CBOMCTB XHUMHYECKHX
AJIEMEHTOB TMEPBBIX TPEX MEPUOAOB, Kallvs, KalblUsi U HUX COCIMHEHUN B COOTBETCTBUU C
MOJIOKEHHUEM 3JIeMeHTOB B [lepuonnyeckoii cucteMe U CTPOCHHUEM HX aTOMOB.

Crpoenue BemiecTBa: BHJIBI XUMHYECKOM CBSI3U. THINBI KPUCTAJUIMYECKUX PEIIETOK,
3aBUCHUMOCTh CBOMCTB BELIECTBA OT THUIA KPHUCTAUIMYECKOW PEIIETKH W BHUJA XUMHYECKON
CBSI3H.

Knaccudukanuss ¥ HOMEHKIATypa HEOPraHMYECKUX BEIIECTB. XHUMHUYECKHE CBOWMCTBA
BEIIECTB, OTHOCSIIMXCSA K Pa3UYHBIM KJIacCaM HEOPraHMYeCKUX COEJAMHEHUMN, MeHeTHuYecKas
CBSI3b HEOPTaHUYECKHX BEIIECTB.

Knaccudukanus XuMUYECKHX peakiuil M0 pa3lnYHbIM MpHU3HAKaM (IO YKCIY U COCTaBY
YYaCTBYIOIIMX B PEAKIUU BEIIECTB, MO TEMJIOBOMY J3(PQeKTy, M0 H3MEHEHHIO CTeleHen
OKHCIIEHUS XUMUYECKHX DJIEMEHTOB, MO OOpaTUMOCTH, MO YYaCTHUIO KaTalu3aropa). DK30- U
SHIOTEPMUYECKHUE PEAKIINH, TEPMOXUMUYECKNE YPABHEHUSI.

[TonsTre o ckopoctu xumuyeckoi peakuuu. [loHarne 06 oOpaTUMBIX U HEOOPATUMBIX
XUMUYECKUX peakiusax. [IoHsATHE O TOMOTreHHBIX M TETepOTreHHbIX peakuusax. [loHsTue o
karanuze. [loHsATHe O XUMHUEeCKOM paBHOBecHH. DaKTOpBI, BIMSIOUIME HAa CKOPOCTh
XUMUYECKON PEaKIMU U MOJIOKEHUE XUMUYECKOTO PAaBHOBECHSL.



OKHCAUTENBbHO-BOCCTAHOBUTEbHBIE PEAKLIUU, JJIEKTPOHHBIM OajJaHC OKUCIUTEIbHO-
BOCCTAaHOBUTEIbHON peakuuu. CoOCTaBlI€HME YPABHEHUN OKUCIMTEIbHO-BOCCTAHOBUTEIBHBIX
peaKmuii ¢ UCTIOJIb30BAaHHUEM METOA MIEKTPOHHOro OanaHca.

Teopust 3MEKTPOIUTUYECKON TUCCOLMALMU. DJIEKTPOJIUTHI U HEINEKTPoIUThl. KaTnoHsl,
aHUOHBI. MexaHHM3M JHCCOLMALIMM BEUIECTB C pPa3jMYHbIMM BHJIAMU XHMUYECKOW CBS3U.
Crenenp aucconuany. CUIbHBIE U C1a0ble AIEKTPOJIUTHI.

Peakuuu moHHoro ooMeHa. YciaoBHs NMPOTEKaHUsl pEeaKLUUi MOHHOTO OOMEHa, MOJHbIE U
COKpall€HHbIE MOHHbIE ypaBHEHUs peakiuil. CBoiCTBa KUCIIOT, OCHOBaHMH M COJEH B CBETE
MIpEJCTaBICHU 00 3JIEKTPONUTUYECKOM aucconuanuy. KadecTBeHHblE peaklUuud Ha HOHBL
[TonsiTHE O THAPOIU3E COTEH.

Xumuueckuit IKcnepumenm:

O3HAaKOMJIEHHE C MOJEISAMHU KPHUCTAJUIMYECKUX PEIIETOK HEOPraHWYEeCKUX BELIECTB —
METaJJIOB M HEMeTauloB (TpaduTa M aiMasa), CIOXKHBIX BELIECTB (XJOpuAa HaTpHs),
UCCJIEIOBAaHUE 3aBUCHUMOCTH CKOPOCTH XUMHYECKON peakluu OT BO3JEHCTBUS pazIMYHbIX
(bakTOpOB, HCCIEIOBAaHUE 3JIEKTPOIIPOBOJHOCTH PACTBOPOB BEILIECTB, IMpOLEcca JUCCOLUALIU
KHUCJIOT, Iejoyedl MU cojiell (BO3MOXKHO MCIIONb30BaHME BHUJEO MAaTepUasoB), IMPOBEIECHUE
OTBITOB, WJITIOCTPUPYIOIIUX MPU3HAKU MPOTEKAHUS peaklnii MOHHOro obmeHa (oOpazoBaHue
ocaJKa, BblJeNIeHWe Tra3a, o0pa3oBaHUE BOJbI), OIBITOB, WUIIOCTPUPYIOUINX MPUMEPDI
OKHCJIUTEIbHO-BOCCTAHOBUTENBHBIX peakUuil (FOpeHHe, peakluu pas3lokKeHHs, COeAMHEHHUS),
pacrno3HaBaHHEe HEOPraHMYECKHX BELIECTB C IMOMOIIBIO KAaYECTBEHHBIX pEaKluil Ha HOHBI,
pelIeHne SKCIIepUMEHTaIbHBIX 3aa4.

HemeTajuibl 1 MX coeJUHEHUS

OOmast xapakrepucTuka TrajgoreHoB. OCOOEHHOCTH CTPOEHHs AaTOMOB, XapaKTEepHbIE
creneHd okucieHuss. CTpoeHune M (pU3NYEeCKHe CBOWCTBA IMPOCTBIX BELIECTB — TaJOrE€HOB.
XHWMHUYECKHE CBOMCTBA Ha MpHUMeEpe XJopa (B3aMMOJCUCTBHE C MeETaJJIaMH, HEMETaJUIaMH,
menoyamu).  Xsopoomopos. ConsiHas — KHCIIOTa, XUMUYECKHE CBOWCTBA, TIOJyYCHHE,
npuMeHeHue. JleficTBrue Xjiopa U XJ0pOBOIOPOia HA OPraHU3M YesloBeKa. BaxkHeiire Xiopuibl
U UX HaXOXICHHUE B IIPUPOJIE.

OOmast xapakrepuctuka 31eMeHTOB VIA-rpynnbl. OCOOEHHOCTH CTPOEHHUS aTOMOB,
XapakTepHble cTeneHu okucieHus. CTtpoeHue M (pu3nyeckue CBOWCTBA MPOCTBIX BEIIECTB —
KHCJIOpO/a U cepbl. AJUIOTPONHbIE MOJU(PHUKALIMKA KUCIOPOJa U cepbl. XUMHUYECKUE CBOICTBa
cepel. CepoBoJOpOA, CTpoeHue, (U3MYecKue M XUMUYeckue cBoiicTBa. OKCHIBI cepbl Kak
IIPEJCTaBUTENIN KUCJIOTHBIX OKCHJOB. CepHas KuCIOTa, (U3UYECKUE M XMMHUYECKHE CBOMCTBA
(oOmme kak MpencTaBUTENs Kiacca KHUCIOT M crneuupudeckue). XUMHUYECKHE peakuH,
JeKalle B OCHOBE IPOMBILIUIEHHOI'O CIOCO0a MOMy4eHus cepHOM KucioThl. [Ipumenenue
cepHOi KucinoTsl. CoaM CepHOM KMCIOThI, KaUeCTBEHHas peaklus Ha cylibdaT-uoH. Haxoxnenue
ceppl M €€ CcoeIMHEHUN B mpupoAe. XHUMHMUYECKOE 3arps3HEHUE OKPYXKAIOLIEH Ccpenbl
COCIMHEHUSIMH cepbl (KHCIOTHBIE NOXAM, 3arpsS3HEHUE BO3JyXa M BOJOEMOB), CIIOCOOBI €ro
IIPEIOTBPALLECHUS.

OOmas xapakTepucTuka 531eMeHTOB VA-rpynnbl. OcoOEHHOCTH CTPOECHHS AaTOMOB,
XapaKkTepHble CTENEeHM OKHUCICHUSA. A30T, pacupocTpaHeHue B Hpupojae, Qusnueckue u
XUMHYecKkHe cBoicTBa. KpyroBopoT a3ora B npupoje. AMMHUAK, ero GU3N4ecKue u XUMHUYECKHe
CBOWCTBA, MoylyueHue 1 npuMenenue. Conu aMMoOHUS, UX (PU3NYECKUE U XMMUYECKHE CBOICTBRA,
npuMeHeHne. KadecTBeHHas peakuys Ha MOHBI aMMOHUS. A30THas KHUCIIOTa, €€ IOJIyYeHUE,
¢usnyeckne M XMMUYECKHE CBOMCTBa (OOLIMEe Kak TNpEeACTaBUTENs Kjacca KUCIOT |
cneunpuyeckue). Vcnonap3oBaHue HHUTPATOB M COJEW aMMOHHUS B KaueCTBE MUHEPAIbHBIX



ynoopenuii. XuMHUECKOE 3arps3HEHUE OKPYXKAIOIICH Cpebl COSAMHCHUSIMH a30Ta (KHUCIOTHBIE
JOKM, 3arps3HEHHe BO3[yXa, MOuYBBI M BOJA0EMOB). Docdop, amioTpornHbie MOIUPHKAINNA
doctopa, ¢pusznyeckue u xumuueckue cpoiictBa. Oxcun docdopa (V) u dochopHas kucnora,
¢u3nyeckue M XUMHUYECKHE CBOICTBa, moiydeHue. Mcmonp3zoBanue ¢ochaToB B KauecTBE
MUHEPAJIbHBIX yJI00pEHUH.

OOmass xapakrepuctuka 31eMeHTOB |VA-rpynmnbel. OCOOEHHOCTH CTPOEHMSI aTOMOB,
XapakTepHbIEe CTENICHH OKHCICHHS. YTIEPOJ, aJUIOTPOIHbIE MOIU(PHUKAIINN, PACTIPOCTPAHEHUE B
npupoje, Gu3nUecKue U XUMUIeCKrue cBoicTBa. Ayncopouus. KpyroBopoT yriepoaa B mpupoe.
Oxcupl yraepoaa, ux pU3NYecKue U XMMUYECKHE CBOMCTBA, JEMCTBHE HA KUBBIE OPraHU3MBI,
MOJy4YeHHE U NPUMEHEHHE. DKOJOrMYecKue MpoOieMbl, CBs3aHHbIe ¢ okcuaoMm yriepoaa (1V),
TUIO0TE3a IN100aJbHOrO0 MOTEIUIEHUs KIIMMaTa, MapHUKOBBIM 3¢ddext. YrompHas Kuciora u eé
CONM, X (PU3NYECKHE M XMMHUYECKHE CBOMCTBa, MOJydeHHE U NpuMeHeHue. KauecTBeHHas
peakuusi Ha  KkapOoHar-uoHsl. Mcnonp3oBanume  kapOoHaToB B OBITY, MEIUIUHE,
MIPOMBIIIJIEHHOCTH U CEJILCKOM XO035HCTBE.

[lepBoHayanbHble TOHATUS 00 OPraHWYECKUX BELIECTBAX KAaK O COEIUHEHMSX yriepoja
(MeraH, 9TaH, OJTWUJIEH, AalleTWUJIEH, O3TaHOJ, IJMIEPUH, YKCycHass Kuciora). llpupoaHsie
WCTOYHUKU YIJIEBOJOPOJOB (Yrojib, MPHUPOAHBIN Ta3, HedTh), MPOAYKTHI UX NepepaboTKu
(6eH3uH), UX POJIb B OBITY U MPOMBIIIIEHHOCTH. [IoHATHE 0 OMOTOTHYECKH Ba)KHBIX BEIIECTBAX:
KUpax, Oenkax, yrjieBoJax — M HMX pOJIM B KU3HU YelIOBeKa. MarepHalbHOE €IUHCTBO
OpPraHMYECKUX M HEOPraHMYECKUX COEIUHEHHH.

Kpemuuii, ero ¢usnyeckue M XUMHUYECKHE CBOICTBa, IOJyYe€HHE U TPUMEHEHHE.
Coenunenuss kpemHuss B mnpupone. OOmwue mnpenacrtaBieHus o6 oxcuae kpemuus (1V) u
KpeMHHEBOU kuciaoTe. CHIIMKATBI, UX UCIIOJIb30BaHUE B OBITY, B MPOMBIIUICHHOCTH. BaskHeimme
CTPOUTENBLHBIE MaTepHallbl: KepaMHuKa, CTEKJIO, IIEMEHT, OeToH, jkene300eToH. I[IpoGiemsl
0€30I1aCHOT0 MCII0JIb30BaHMsI CTPOUTEIbHBIX MAaTEPUAIOB B IOBCEAHEBHOM KU3HHU.

Xumuueckuit IKcnepumenm:

n3ydeHue o0pa3lloB HEOPraHMUYECKUX BEILIECTB, CBOMCTB COJISIHON KUCIIOTHI, IIPOBEACHHE
Ka4eCTBEHHBIX PEAKLMH Ha XJIOPUI-UOHBI U HAOIIOJECHUE NMPU3HAKOB UX MPOTEKAHUs, OIBITHI,
oTpakarolmue (U3NYECKUe U XMMHUYECKHE CBOICTBA TI'aJIOT€HOB M UX COEAMHEHHUH (BO3MOXHO
HCIOJIb30BAHUE BMJICOMATEPUANIOB), O3HAKOMJIEHHME € 0Opa3llaMu XJIOPHUIOB (TajOreHHU0B),
O3HAKOMJIEHHE ¢ o0pa3uamMu cepbl M €€ COEQUHEHUSAMH (BO3MOXKHO HCIOJIb30BaHUE
BUJEOMATEepHaIOB), HaOdIofeHHEe Imporecca OOyriaMBaHUs — caxapa MOJ  JIeHCTBHEM
KOHIIEHTPUPOBAHHOW CEPHOM KHCIIOTHI, U3y4Ye€HHE XUMHUECKUX CBOMCTB pa30aBiIeHHOI cepHOM
KUCJIOTBI, IIPOBEICHUE KAueCTBEHHON peakuuu Ha cysibdaT-uoH U HaOMIoJIeHHE NpHU3HaKa e
IPOTEKaHUs, O3HAKOMJICHHE C (PM3UUYECKUMHU CBOMCTBaAMM a30Ta, (ocdopa W ux coeruHeHUH
(BO3MOKHO HCIIOIB30BaHUE BHAEOMATEPUAIIOB), 00pa3iaMu a30THBIX U POChHOPHBIX yA0OpEeHUH,
IOJIlyyeHHe, coOMpaHHe, pacllo3HaBaHHME UM H3y4YE€HUE CBOICTB aMMMaka, IpPOBEICHHE
KayeCTBEHHBIX peakIuMi Ha HOH aMMOHMA U QocdaT-uOH U H3Y4YEHHE IPHU3HAKOB UX
IPOTEKaHUs, B3aUMOJICHCTBUE KOHIIEHTPUPOBAHHOW A30THOM KHCIOTHI ¢ MEAbI0 (BO3MOXHO
UCIOJIb30BAHUE BUAEOMATEPHUAJTIOB), M3Y4YEHHE MOJENeH KpUCTAIUTMYECKUX PEIIETOK aimasa,
rpaduta, (QyjuiepeHa, O3HAKOMIIEHHE C HpPOIECCOM aAcopOIMM PAcTBOPEHHBIX BEIIECTB
aKTUBUPOBAHHBIM YIJIEM M yCTPOICTBOM NpPOTHBOras3a, MoJy4eHHue, coOupaHue, pacro3HaBaHue
U M3y4YeHHE CBOMCTB YIJIEKHUCIIOIO rasa, MpOBEJCHHE KAaueCTBEHHBIX peakuuil Ha KapOOHAT U
CWIMKAT-MOHBl W H3Y4YEHHE IPU3HAKOB MX IMPOTEKAaHUs, O3HAKOMJIEHHE C MPOAyKLHUEN
CWJIMKaTHOM IPOMBIIIJIEHHOCTH, PELIEHHE SKCIIEPUMEHTAIBHBIX 3a/1ad Mo TeMe «Baxheimue
HEMETAJIJIbl U UX COCTUHEHUS.



Metanibl M UX COeIMHEHHS

OOmiast xapakTEpUCTHKAa XUMHYECKUX JJIEMEHTOB — METAJIOB HAa OCHOBAaHUHM HX
nonoxxenus B [lepuoanueckon cucreme xumuueckux anemMeHToB 1. . MenzeneeBa u crpoeHus
atoMoB. CtpoeHue MeraioB. MeTalauueckas CBsI3b M MeTallIMdecKas KpUcTajindecKas
pemérka. OJIEKTPOXUMUYECKUI psJ HanpsokeHUd MeramuioB. dusnueckue M XUMHUYECKHE
cBoiicTBa MeTtaiyioB. OOLIMe crocoObl nonydeHus mMeTtauioB. IIoHATHE O KOPPO3UM METaIIOB,
OCHOBHBIE CIIOCOOBI 3aIIUTHI KX OT KOoppo3uu. CiuiaBsl (CTalb, YyTyH, NIOPATIOMUHIN, OpOH3a) 1
WX IPUMEHEHUE B OBITY ¥ POMBIILIEHHOCTH.

[[lenrounbie MeTasuibl: TTONOKeHUE B [leproanueckoi cuCTeEMEe XUMHUYECKUX 3JIEMEHTOB /l.
W. MenneneeBa, CTpoeHUE UX aTOMOB, HaxOXJEHHE B npupoje. duznyeckue U XUMHUYECKUE
cBOiicTBa (Ha nmpuMmepe HaTpus U Kaimusi). OKCuAbl U THAPOKCHU Bl HAaTpus U Kanus. [IpumeHenue
IIEJIOYHBIX METAJJIOB U UX COEAMHEHUN.

[IlenoyHO3EeMENBbHBIE METAUIBl MAarHUid M KadbUWi: MoJokeHue B llepuogmdeckoit
cucremMe xumMuueckux annemeHToB [[. M. MeHueneeBa, CTpOCHME MX aTOMOB, HaXOXKJICHHUE B
npupoae. Ou3znyeckue U XMMUYECKHE CBOMCTBA MarHusl U KaJiblusa. BakHeillme coenuHeHus
Kanpus (OKCHJI, TUAPOKCU, coin). JKECTKOCTh BOABI U CIOCOOBI €€ yCTpaHEHHUSL.

AmomuHui: nonoxenue B Ilepmonnueckonn cucreMe xuMudeckux snemeHTtoB J[. M.
MenneneeBa, cTpoeHHE aToMa, HaxoXKJeHHe B npupoje. dusnueckue U XUMHUYECKHE CBOMCTBA
anmoMHuHMS. AM(OTEpHbIE CBOWCTBA OKCH/IA U TUPOKCUIA aTIOMUHUS.

Kenezo: mnonoxenue B Ilepmoamdeckodt cucrtemMe xumuyeckux osnementoB JI. M.
MenneneeBa, cTpoeHHE aToMa, HaxoXKJeHue B npupoje. dusnueckue U XUMHUYECKUE CBOMCTBA
xene3a. Okeunpl, ruapokcunsl U conu kenesa (l1) m xenesza (l1l), ux cocras, cBoiicTBa u
MOJTyYEHHE.

Xumuueckuii IKCnepumMenm:

O3HAaKOMJIEHHE C o0pa3laMl MEeTa/lIoB M CIUIaBOB, MX (U3UYECKUMH CBOWCTBAMU,
M3Y4YEHHE pe3yJbTaTOB KOPPO3UM METANIOB (BO3MOXKHO MCIIOJNb30BaHHE BHUAEOMATEPUATIOB),
0COOCHHOCTEH B3aMMOJEHCTBUS OKCUAA KaJbIMs U HATPUS C BOJIOM (BO3MOYXKHO UCIOJIb30BAaHUE
BHJICOMATEPHUAIIOB), HCCIIEIOBAaHHE CBOMCTB KECTKOW BOJBI, IpoOIEcca TOPEHMs Kelie3a B
KuciIoposie  (BO3MOXHO  HCIOJb30BaHHE  BUAECOMATEpUalOB), TMPU3HAKOB  IPOTEKAHUS
KAaueCTBEHHBIX PEaKIMil Ha MOHBI: MarHus, KajblHs, alFOMUHUS, LUWHKA, *kene3a (l1) u xenesza
(1), memu (11), HabiaromeHHe ¥ OMKCAHUE MPOLIECCOB OKPALIMBAHMS IJIAMEHH MOHAMM HATPHS,
Kalusl U Kanblus (BO3MOXHO HCIOJIb30BaHUE BUAEOMATEPUANIOB), UCCe0BaHUE aM(pOTEPHBIX
CBOMCTB THJIPOKCUJA ATIOMUHHMS U THUIPOKCUA IMHKA, PEIICHUE SKCIIEPUMEHTAIIBHBIX 33]1a4 110
Teme «BakHeillme MeTabl U UX COCIUHEHUSD.

X¥MHSA U OKpYKAKOLIas cpeaa

BemectBa n martepuainsl B OBCEJHEBHOW KU3HU YellOBeKa. bezonmacHoe MCoJb30BaHUE
BEIIECTB M XHUMHUYECKHX peakuuid B ObITy. [lepBas momMoImipb Npu XUMHUYECKUX OXKOrax u
OTpAaBJICHUSIX.

XUMUYECKOE 3arpsi3HEHHE OKPYXKalolIe cpelpl (MpeaenbHas 10mycTUMas KOHIICHTpaIus
Beniects, aanee — [111K). Poinb Xumuu B peleHnn 3K0JIOTHYECKUX MPoOIIeM.

Xumuueckuii IKcnepumenm:

M3y4eHHe 00pa3lioB MaTepuanoB (CTEKIIO, CIIaBbl METAIIOB, MTOJTMMEPHBIE MAaTEPUATIbI).

Mesicnpeomemnnie cea3u

Peanuzarus MexnpeaAMETHBIX CBSI3€H NMPU M3YYEHUM XUMHUHU B 9 Kjacce OCyUIECTBISETCS
4yepe3 UCIOJb30BaHWE KaK OOMIMX €CTeCTBEHHO-HAyYHBIX TIOHATUN, TaK U TOHSTHH,
SIBJISIFOLIMXCS] CHCTEMHBIMU JJIs1 OTACJIbHBIX MPEIMETOB €CTECTBEHHO-HAYYHOT'O LIUKIIA.



OOme ecTecTBEHHO-HAy4HbIC TOHATHSA: HAy4HbIM (pakT, Tumoresa, 3aKOH, Teopus,
aHanM3,  CHHTE3,  Kilaccu(uKamus,  MEepHOANYHOCTb,  HAONMIOACHUE,  DKCIIEPUMEHT,
MOJICIMPOBAaHUE, U3MEPEHUE, MOJIEIIb, SIBICHUE, TAPHUKOBBIN 3()(HeKT, TEXHOIOT s, MaTepHUaIb.

@dwusuka: Marepus, aroM, D3JEKTPOH, TNPOTOH, HEWUTPOH, HOH, HYKIHJ, HW30TOIHI,
pPaZMoOaKTUBHOCTb, MOJIEKYJa, JJIEKTPUYECKUIl 3aps]l, MPOBOJHUKH, IOIYIPOBOIAHUKH,
IMAJIEKTPUKH, (POTOIIEMEHT, BEIIECTBO, TEJIO, O0BEM, arperaTHOe COCTOSHHE BEIIECTBA, T'a3,
pacTBOp, pPacTBOPHUMOCTb, KpUCTAJUIMYECKas pEHIETKA, CIUIaBbl, (U3WYECKHE BEIWYHHBL,
€IMHHULIBI U3MEPEHUS, KOCMUYECKOE IIPOCTPAHCTBO, MJIAHETHI, 3BE3/1bl, CoHIIE.

buonorus: ¢otocunres, npixanue, Owocdepa, dKocHcTeMa, MUHEpaJbHBIE yIOOpeHus,
MHUKPO3JIEMEHTBI, MAKPOJIEMEHTBI, IUTATEJIbHbIE BELLIECTBA.

l'eorpadus: armocdepa, rumpochepa, MuHEpasbl, TOPHBIE TOPOABI, TOJE3HBIE
HCKOIIaeMbl€, TOILJIMBO, BOJHBIE PECYPCHI.



IIVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA INPOI'PAMMBI 110 XUMHWHU HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

JJMUHOCTHBIE PE3YJIBTATHBI

JIM4HOCTHBIC pe3yJbTaThl OCBOCHHS IPOrPAMMbl OCHOBHOTO OOILIEro 00pa3oBaHUs
JOCTUTAIOTCS B X0/ie O0OYYCHUS] XUMUHU B €AMHCTBE Y4EOHOIM M BOCITUTATEIILHOM JICSITEIbHOCTH B
COOTBETCTBUU C  TPAJAUIMOHHBIMH  POCCHHCKAMH  COLMOKYJBTYPHBIMH M  JyXOBHO-
HPaBCTBCHHBIMH I[CHHOCTSIMH, MPUHSATHIMUA B OOIIECTBE MpaBHJIAMU M HOPMaMH TOBEICHHS H
CITOCOOCTBYIOT IIPOLIECCAaM CaMOITO3HAHUS, CAMOPA3BUTHS M COLUAIM3ALMH 00yYarOIIHXCS.

JIMYHOCTHBIC pe3yJIbTaThl OTPAKAIOT TOTOBHOCTh OOYYAIOIIUXCS PYKOBOJCTBOBATHCS
CHCTEMOM TMO3WTHUBHBIX IIEHHOCTHBIX OPUCHTAIIMH M PACIIMPEHHE OMbITAa JCATSILHOCTH Ha e
OCHOBE, B TOM YHCJIE B YaCTH:

1) NaTpHOTHYECKOT0 BOCTIUTAHUSI:

[ICHHOCTHOT'O OTHOIIICHUS K OTEYECTBEHHOMY KYJIbTYpPHOMY, HCTOPUUECKOMY M HAyYHOMY
HACJICIMI0, TOHUMAHUS 3HAYCHHs] XMMHUYECKOW HAayKH B JKM3HHM COBPEMEHHOIO OOIIEeCTBa,
CIIOCOOHOCTH BJIAJeTh JIOCTOBEPHOW MH(MOpMALUEl O MEePEIOBhIX JOCTHKCHUSX M OTKPBITUIX
MHUPOBOI ¥ OTEYECTBEHHON XMMHH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUIX 00 yCTpoiicTBe
MUpa 1 00LIeCTBa;

2) rpaIaHCKOr0 BOCIIUTAHMS:

MPEJCTABICHHUS O COIMANBHBIX HOpPMax M TMpaBHJIaX MEKIMYHOCTHBIX OTHOIICHHH B
KOJUIGKTHBE, ~ KOMMYHUKATHBHOH  KOMIIETEHTHOCTH B OOIIECTBEHHO  IOJIC3HOM,
y4eOHOUCCIEeIOBATEILCKON, TBOPYECKOW H JPYTMX BHIAX JESITEIBHOCTH, TOTOBHOCTH K
Pa3HO00pa3HOI COBMECTHOM NEATEIPHOCTH NPH BHIOJHEHHH Y4eOHBIX, [I03HABATENILHBIX 3a/1a4,
BBINIOJITHCHUM XUMHYECKHX OKCIHEPHMEHTOB, CO3aHMU Y4YeOHBIX MPOEKTOB, CTPEMIICHUS K
B3aMOIIOHUMAaHHIO ¥ B3aHMOIIOMOIIN B MPOLECCe ITOW y4eOHOW NEesTeNIbHOCTH, TOTOBHOCTH
OLICHUBATh CBOE IOBEJCHHE M IOCTYIKH CBOMX TOBAapHIICH C ITO3WLIUH HPABCTBEHHBIX WU
HPaBOBBIX HOPM C YYETOM OCO3HAHUS MTOCIIEACTBHI MOCTYIIKOB;

3) HEeHHOCTH HAYYHOTO MO3HAHMS:

MHPOBO33PCHYECKHE  IPEACTABICHHS O  BEIIECTBE M  XUMHYECKOH  peakiuw,
COOTBETCTBYIOLIME COBPEMEHHOMY YPOBHIO Pa3BHTHsS HAyKH M COCTaBIISIOIIUE OCHOBY JUIS
NOHMMAHUS  CYHNIHOCTH HAayYyHOHl  KapTHUHBI ~MHpa, MPEICTaBICHUs 00  OCHOBHBIX
3aKOHOMEPHOCTSIX PAa3BUTHs MPUPOJBI, B3AUMOCBS3SX UYEIOBEKA C MPUPOIHON CPEIoid, 0 poiu
XAMHH B TO3HAHUH ITUX 3aKOHOMEPHOCTEH;

MO3HABATEIIbHBIC MOTHUBBI, HANPABIICHHbIC HA IOJYYCHHE HOBBIX 3HAHUN MO XHMHH,
HEoOXoquMbIe Ul OOBSCHEHHs HAOIIOJaeMbIX MPOLECCOB U SIBJICHHI, I[103HABATEIBHOM,
UH()OPMAIIMOHHON M YUTATENBCKOI KYJIBTYpPbI, B TOM YHCIIC HABBIKOB CAMOCTOSITEIBHON pabOThI
C y4eOHBIMH TEKCTaMH, CIPABOYHOW JINTEPATYPOU, JOCTYIHBIMH TEXHHYCCKUMHU CPEICTBAMH
UH()OPMAIOHHBIX TEXHOJIOTHUIL;

UHTepec K OOYYCHHIO M IO3HAHHIO, JTIF0003HATEIBHOCTh, TOTOBHOCTh U CIIOCOOHOCTH K
caM000pa30BaHMIO, MPOSKTHOM M MCCIENOBATEIbCKON AEATEILHOCTH, K OCO3HAHHOMY BBIOODY
HAIpaBJICHHOCTH U YPOBHS 00yUYeHHUs B JalIbHEUIIIEM;

4) ¢popMHPOBaHHS KYJIbTYPHI 310POBbSI:

OCO3HAaHWE IICHHOCTH JKW3HH, OTBETCTBEHHOTO OTHOLICHHS K CBOEMY 3JIOPOBBIO,
YCTAaHOBKM Ha 3/I0pOBBIH 00pa3 JKW3HH, OCO3HAHUE TIIOCIEICTBHH W HENPHATHE BPEIHBIX
NpUBBIYEK (YHNOTPEOJCHUS aNKOTOJIs, HAPKOTUKOB, KYpEHHs), HEOOXOJMMOCTH COOIIOACHHS



mpaBwI O€30MaCHOCTH MPH OOpAIEHUH C XUMHUYECKHMHU BEIIECTBAMU B OBITY U peaNbHON
KU3HHY;

5) Tpy10BOT0 BOCIIUTAHUSI:

HMHTEPEC K MPAKTHIECKOMY U3YYCHHIO IPOPECCHI U TpyJa Pa3IMuyHOro Poja, YBaXKEHHUE K
TpyAy H pe3yibTaTaMm TPYJIOBOM IEATEIbHOCTH, B TOM YHCIIE Ha OCHOBE IPUMEHEHUS
MPEIMETHBIX 3HAaHWM TI0 XWUMHUHU, OCO3HAHHBIM BBIOOP WHIUBUIYATHHOW TPACKTOPUU
MPOJIOJDKCHHSI O0pa30BaHUS C YYETOM JIMYHOCTHBIX HHTEPECOB M CIIOCOOHOCTH K XHUMUH,
OOIIIECTBEHHBIX MHTEPECOB M MOTPEOHOCTEH, yCHEemHOW MpodecCHOHATBHON AEATETbHOCTH H
pa3BHUTHS HEOOXOTUMBIX YMEHHUN, TOTOBHOCTH aJIAITUPOBATELCS B IPOGECCHOHATBHON CPE/IE;

6) 3K0JIOrHYecKOro BOCIIUTAHMS:

9KOJIOTMUYECKHU 11€JIeCO00pa3HOe OTHOIICHHE K MPUPOJE KaK UCTOYHHUKY >KU3HU Ha 3emiie,
OCHOBE €€ CYIECTBOBaHMS, MOHUMAHUE LIEHHOCTH 370POBOro M 0e30macHOro odpasa >KU3HH,
OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY (PH3UYECKOMY M TICHXHYECKOMY 3JI0POBBIO,
OCO3HaHHE LIEHHOCTH COOJIIO/IEHUS MpaBuil OE30MacCHOT0 MOBEACHUS IPU paboTe ¢ BEIECTBAMHU,
a TaK)Ke B CUTYAIUAX, YIPOKAIOIIUX 3TOPOBBIO M JKU3HU JTFOCH;

CIIOCOOHOCTH TPUMEHSTH 3HAHUS, TMOJTy4YaeMble MPU HU3YYCHUH XUMHH, IS PEIICHUS
3a7a4, CBSA3aHHBIX C OKPY’KAIOUIEH MPUPOTHON CPENOM, ISl TOBBIIIECHUS] YPOBHS SKOJIOTUYECKOU
KYJBTYpPbI, OCO3HAHUS TJI00ATHHOTO XapaKTepa SKOJOTUUECKUX MPOOJIeM W MyTeH WX perieHus
MOCPEJICTBOM METOJIOB XUMHUH, IKOJOTHYECKOTO MBIIUICHHS, YMEHHUS PYKOBOJICTBOBATHCS UM B
IT03HABATENIbHOW, KOMMYHHUKAaTUBHON M COLMAIIBHON IIPAKTHUKE.

METAINIPEAMETHBIE PE3YJIBTATBI

B cocraBe meTampenMETHBIX pe3yJbTAaTOB BBIACIAIOT 3HAYUMBIE I (POpMUpOBaHUS
MHPOBO33pEHUs OOLIeHaYyYHbIe TIOHATUS (3aKOH, TEOpus, MPHUHIMNII, TUIIOTe3a, (PaKT, cucrema,
MPOLIECC, PKCIEPUMEHT U JPYTOE.), KOTOPbIE HUCIOIB3YIOTCS B €CTECTBEHHO-HAYUYHBIX YUEOHBIX
MpeaIMeTax U MO3BOJSIOT HAa OCHOBE 3HAHUH U3 ATHX MPEeAMETOB (POPMUPOBATH MPEICTABICHHUE O
LIEJIOCTHOM HAy4yHOM KapTHWHE MHpa, U YHUBEpcajbHble yueOHBbIE JEHCTBUs (ITO3HABATENIbHBIE,
KOMMYHHUKATHUBHBIE, PEryJISTUBHbIE), KOTOpble O0ECHeurnBaOT (OPMUPOBAHHE TOTOBHOCTH K
CaMOCTOSITENIbHOMY TUIAHUPOBAHUIO M OCYIIECTBIICHUIO YU€OHOU e TeIbHOCTH.

ITo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE yUueOHbIe 1elCTBHS

Ba3oBrble JJjornueckue neiicTBuA:

YMEHHUS HCIHOJIb30BaTh MPUEMBI JIOTUYECKOI'O0 MBIIIJIEHUS MPH OCBOCHHM 3HAHMIL:
pacKpblBaTh CMBICT XUMHUYECKUX TOHATHH  (BBIAEISATH UX XapaKTepHble IMPU3HAKH,
YCTaHABJIMBATh B3aUMOCBS3b C APYTUMHU MOHITHUSIMHU), UCIOIB30BATh MOHATUS Ui OOBSICHEHUS
OTIENbHBIX (PAKTOB W SBJICHUN, BBIOMPATH OCHOBAHUS W KPUTEPUH Ui KIACCHU(PUKAIUU
XUMUYECKUX BEUIECTB M XUMUYECKUX PEAKIUM, YCTaHABIMBATh IPUUMHHO-CIICICTBEHHbIE CBS3H
MeXay 00BEKTaMU U3YUYECHHUS, CTPOUTH JIOTHUECKUE paccykaeHus (MHIYKTUBHbIC, 1€ TyKTUBHbBIE,
10 aHAJIOTUH), JIeNIaTh BBIBOJIBI U 3aKITFOUYCHHUS;

yMEHHE MPUMEHSTh B IMpoliecce MO3HAHMs MOHATHUS (MPEeIMETHbIE U MeTalpeIMETHBIE),
CUMBOJIMYECKUE (3HAKOBBIE) MOJEIH, MCIOJNb3yeMble B XHMHH, MPEOOpPa3OBHIBATH IIMPOKO
MpUMEHsIeMbIe B XUMHUH MOJIeJbHbIC MPEIACTABICHUS — XMUMUYECKUH 3HAK (CHUMBOJ JIEMEHTA),
XuMHu4eckas (opMyna ¥ ypaBHEHHE XUMHUYECKOHM peakluh — TMpU pelieHnd YydeOHo-
MO3HABATENbHBIX 3334, C YYETOM OTHUX MOJEIbHBIX MPEJICTAaBICHUNA BBISBIATH U
XapaKkTepH30BaTh CYIIECTBEHHBIC MPU3HAKH H3YyYaeMBIX OOBEKTOB — XHMHYECKHX BEIIECTB U
XUMHUYECKUX PEaKIIMi, BBISBIATH OOIIME 3aKOHOMEPHOCTH, MPHUYMHHO-CIEACTBEHHBIE CBSI3H U
MPOTUBOPEYUS B U3yUAEMBIX MPOIIECCaX U SBJICHUSIX.

basoBble ucciienoBare/ibCKie AeHCTBUA:



YMEHHE HCIOJIb30BaTh IMOCTABJICHHBIE BONPOCHI B KAa4eCTBE MHCTPYMEHTA IMO3HAHUSA, a
TAK)KE€ B KayeCTBE OCHOBBI i (OPMUPOBAHUS THUIOTE3bl IO MPOBEPKE MPABUIBHOCTU
BBICKa3bIBAEMBIX CYKJICHUH,

MpUOOpETEHHE OMbITA O IUIAHUPOBAHUIO, OPTaHM3AIMM M TPOBEACHHUIO YUYCHHUYECKHX
IKCIIEPUMEHTOB, YMEHHE HAOIIOAATh 32 XOJIOM MPOIlecca, CAMOCTOSATEIHHO MMPOTrHO3UPOBATH €ro
pe3ynbtar, GopMmynupoBaTh OOOOMICHWS W BBIBOJBLI IO PE3yJIbTaTaM IMPOBEIEHHOTO OIBITA,
WCCJICIOBAHMSI, COCTABIISTh OTYET O MPOJICIIAaHHOM padoTe.

PaGora c undopmanmueii:

yMEHHE BBIOUPATh, AaHATM3UPOBATh U HHTEPIPETUPOBATH MH(DOPMAIIHIO PA3INIHBIX BUIOB
1 (hOpM MPEICTABIICHHS, ITOJIYIaeMYI0 U3 Pa3HBIX HCTOYHUKOB (HAYYHO-TIOMYJIIPHAs JINTEPATypa
XUMHUYECKOTO COJACpIKaHMsI, CIPABOYHBIC IMMOCOOWs, pecypchl HHTepHETa), KpPUTHUECKU
OIICHUBATH MMPOTUBOPECUUBYIO U HEJIOCTOBEPHYIO HH(OPMAIIHIO;

YMEHUE TPUMEHSTh Pa3JINIHBIC METOJIBI ¥ 3aMPOCKHI TIPH MOUCKE B 0TOOpe MH(POPMAIIUU U
COOTBETCTBYIOIIHX JAHHBIX, HCOOXOUMBIX JUISI BBITOJIHCHUS YUCOHBIX M TO3HABATEIHLHBIX 33744
OTpeAIeIEHHOT0 THITA, MPHOOPETEHHE ONbITa B OOJIACTH WCIOJIL30BaHUS WHOOPMAIMOHHO-
KOMMYHHUKATUBHBIX TEXHOJIOTHH, OBJIaICHUE KYJIbTYPOU aKTUBHOTO HMCITOJI30BAHMS PA3TMYHBIX
MTOMCKOBBIX CHCTEM, CaMOCTOSITEIbHO BBIOMPATh ONTHUMAIBHYIO (GOpMY MpeAcTaBICHUS
nH()OpPMAIMA ¥ WJUTFOCTPUPOBATH pelacMble 3aJa4d HECJIOKHBIMH CXEMaMH, JHarpaMMaMU,
npyrumu popmamu rpaduku U UX KOMOUHAIMSIMU;

YMEHHUE HCIOJB30BaTh W aHAJIM3WPOBATH B TpOIlecce YUEOHOH M HCCIIEI0BATEIbCKON
NESITeILHOCTH HH(POPMAIIHIO O BIMSHUU IPOMBIIUICHHOCTH, CEITBLCKOTO X03SMCTBA M TPAaHCTIOPTA
Ha COCTOSTHUE OKPY KAIOIIEH MPUPOTHON CPEIBI.

KoMMyHMKaTHBHBbIE YHUBEpPCAJIbHbIE Y4eOHbIEe JeiCTBUSA:

YMEHHUS 3aJaBaTh BOMNPOCH (B XoJe auamora W (WM) ITUCKYCCHH) IO CYIIECTBY
oOcyxxgaeMoil TeMmbl, (OpPMYIHpPOBaTH CBOM NPEIOKEHHUS] OTHOCUTEIBHO BBITIOJHEHHS
MPEJI0KEHHOM 3a1a4H;

YMEHHUSI PECTABIIATH MOJyUYE€HHBIE PE3YJIbTaThl M03HABATEIBHON JAESITETbHOCTH B YCTHBIX
U THUCBMEHHBIX TEKCTax; JeNaTh MPE3eHTALUI0 PE3yJbTaTOB BBINOJIHEHUS XHUMHYECKOIO
JKCIEpUMEHTa (J1abopaTOPHOrO OMbITA, JIAOOPATOPHON pPabOTHI MO HCCIEAOBAHUIO CBONCTB
BEIIIECTB, YYCOHOTO IMPOEKTA);

yMEHHsI y4eOHOr0 COTPYIHHUYECTBA CO CBEPCTHUKAMU B COBMECTHOW IMO3HABaTEJILHON U
HCCIIEIOBATENLCKOM NIeATEIbHOCTH MpPU PELICHUH BO3HHUKAIOIIMX HpoOjieM Ha OCHOBE yudéra
OOIIMX HMHTEPECOB M COIJIacoBaHWs MO3UIMI (0OCyXkIeHus, OOMEH MHEHHUSIMHU, «MO3TOBHIE
HITYPMBbD», KOOPJUHALIMS COBMECTHBIX NEHCTBHI, ONpeeseHre KPUTEPUEB MO OIICHKE KauecTBa
BBITIOJIHEHHOU pabOTHI U IpyTHeE).

PerysisiTuBHbIE YHHBEpPCAJIbHbIE yUeOHbIe IeiiCTBUS:

YMEHHE CaMOCTOSITENIFHO ONPENENATh IeNd JesITeIbHOCTH, TIIaHUPOBATh, OCYIIECTBIISATD,
KOHTPOJIMPOBaTh U MPU HEOOXOAMMOCTH KOPPEKTUPOBATh CBOIO JEATEIbHOCTh, BBIOMPATH
HaubOosnee APQPEKTUBHBIE CIMOCOOBI pelieHus y4eOHbIX W [O3HABATENbHBIX  3a7ad,
CaMOCTOSITENIbHO COCTABJISITh WM KOPPEKTUPOBATH MPEIJIOKEHHBIM aITOPUTM JEHCTBUIM NpuU
BBITIOJIHEHUH 33JaHUl ¢ Y4€TOM TONyuYeHHUs HOBBIX 3HAHUM 00 H3yd4aeMbIX OOBEKTaX —
BEIIECTBAX U PEAKIUAX, OI[CHUBATh COOTBETCTBHE IMOJYYCHHOTO pe3yJbTaTa 3asBICHHON IIeNy,
yYMEHHE UCII0JIb30BaTh U aHAIM3UPOBATh KOHTEKCTHI, IpeIaraéMble B YCIOBUU 3aaHUM.

HNPEIMETHBIE PE3YJIbTATbBI

B cocraBe mpenMeTHBIX pPe3ylbTaTOB IO OCBOCHHUIO O0S3aTEIBHOTO COACpKAHMUS,
YCTaHOBJICHHOTO JaHHOW (QenepanbHOil pabodell MpOrpaMMoid, BBIIEISIOT: OCBOCHHBIS



Oo0y4aroIMMHUCS Hay4yHbIE 3HAHUS, yYMEHHUS U CIOCOObI JelcTBUM, cneuuduyeckue s
NPEeIMETHON 00macTH «XUMHUS», BHUIBI JEATEIFHOCTH MO TOJXYYEHUIO HOBOTO 3HAHUS, €ro

MHTEPIpPETANH, TPE0oOPa30BAHHUIO U IPUMEHEHHUIO B PA3ITUYHBIX YYEOHBIX U HOBBIX CUTYalUsX.
K xonmy obOydenus B 8 kiacce mpeaMeTHble pe3yibTaThl Ha 0a30BOM YpOBHE JOJKHBI
oTpaXkaTb c(HOPMUPOBAHHOCTH y OOYUAIOMINXCSI YMEHU:

PacKpbIBaTh CMBICI OCHOBHBIX XMUMMYECKUX IMOHSATHM: aTOM, MOJEKYJa, XUMUYECKUM
JJIEMEHT, [POCTOE BEIIECTBO, CJIOXKHOE BELIECTBO, CMeCh (OJHOpPOAHAs U
HEOJIHOPO/IHAsA), BaJEHTHOCTb, OTHOCHUTEJIbHAasi aTOMHass M MOJEKYJspHas macca,
KOJIMYECTBO BELIECTBA, MOJb, MOJSpHas Macca, MaccoBas JOJs XUMHYECKOI'O
JJIEMEHTAa B COEIUHEHUH, MOJSPHBIM OO0BEM, OKCHUJ, KHUCIOTa, OCHOBAHUE, COJIb,
ANIEKTPOOTPHULIATEIBLHOCTD, CTENIEHb OKUCIICHUS, XMMUUECKas peakius, Kiaccuuxarus
peaxkiuuii: peakluu COeIMHEHNUs], peaklluu pa3oXKeHUs], PEaKIIMK 3aMEIIeHUs], peaKkLuu
oOMeHa, 7K30- U SHIAOTEPMHUUECKUE PEaKIUH, TEIUIOBOM APPEKT peakiuu, 1apo aToMa,
JNIEKTPOHHBINA CJIOM aToMa, aToMHas OopOWTadb, pajuyc aroMa, XUMHUYecKas CBS3b,
MOJIApHAasl M HETOJISIpHAs KOBAJEHTHAas CBA3b, MOHHAsl CBS3b, MOH, KAaTMOH, AaHUOH,
pacTBoOp, MaccoBas J10J1s BellecTBa (MPOLEHTHAsI KOHLEHTPAllKsl) B PACTBOPE;
WUTIOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XMUMHUYECKUX TOHSATUH M NPUMEHSTH 3TH
MIOHSTHS TIPU OMHMCAHUU BEIIECTB U UX MPEBPALCHHUIA;

HCIIOJIb30BaTh XHMHMUYECKYI0 CHUMBOJIUKY Uil COCTaBlieHUS (GOpMyll BEUIECTB H
YpPaBHEHHH XUMHUYECKHUX PEAKIINM;

OTpeENATh BAJICHTHOCTh aTOMOB 3JIEMEHTOB B OWHApHBIX COEIUHEHUSX, CTENEHb
OKHCJIEHHS DJIEMEHTOB B OMHApHBIX COEAMHEHUSX, NPHHAUICKHOCTh BEIIECTB K
ONpENIeIEHHOMY KJIacCy COEIMHEHMH 1o (QopMysaM, BHJ XUMHUYECKOH CBS3HU
(KOBaJIEHTHAs M NOHHAs) B HEOPraHUYECKUX COCTMHEHUSX;

packpsiBaTh cMmbica Ilepuogmyeckoro 3akona J[. M. MeHneneeBa: TeMOHCTpUpPOBATH
[IOHMMAaHHUE TNEPUOINYECKON 3aBUCUMOCTH CBOMCTB XHMHYECKUX DJIEMEHTOB OT HX
nosiokeHus B llepmopnueckoil cucTeMe, 3aKOHOB COXPAHEHHS MAcCChl BEIIECTB,
IIOCTOSIHCTBA COCTaBa, aTOMHO-MOJIEKYJIIPHOIO y4€HUs, 3aKoHa ABOraapo;

ONKCBHIBATH M XapakTepuszoBaTb TabauuHyro ¢(opmy Ilepuonnyeckoil cucremsl
XMMHMYECKHX 3JIEMEHTOB: pa3iMyaTh IMOHATUS «IJIaBHas noArpynna (A-rpymnmna)» u
«modounas noarpynmna (b-rpynna)», Mansle U OosblIME NEPHOAbI, COOTHOCHUTH
0003HaYeHHUs, KOTOpble UMetoTcs B Tabiuue «llepuonuueckas cucteMa XMMHUYECKHX
aneMmeHToB JI. 1. MenneneeBa» ¢ 4MCIOBBIMH XapaKTEPUCTHKaMHU CTPOCHHUS aTOMOB
XMMHMYECKHX 3JEMEHTOB (COCTaB M 3apsi fA1pa, oOllee YHCIO 3JIEKTPOHOB U
pacripeielleHUe UX 110 3JIEKTPOHHBIM CJI05IM);

KJIaccu(UIUPOBaTh XMMHUECKHE 3JIEMEHThI, HEOPraHUYECKHE BELIeCTBA, XMMHUYECKHE
peakuuu (M0 YMUCIy M COCTaBYy YYacTBYIOLIUMX B PEAKLUHU BELIECTB, IO TEMJIOBOMY
shdexty);

XapakTepu3oBaTh (OMHMCHIBATh) OOIIHME XMMUYECKHE CBOMCTBA BEIIECTB PA3JIMYHBIX
KJIaCCOB,  IOATBEpPXKJAs  ONMCAHWE NPUMEPAMHM  MOJIEKYJSIPHBIX ~ ypaBHEHUH
COOTBETCTBYIOIIIUX XUMHUYECKUX PEaKLUN;

IIPOTHO3UPOBATh CBOMCTBA BELIECTB B 3aBHUCHUMOCTH OT MX Kaue€CTBEHHOI'O COCTaBa,
BO3MOYXHOCTH MPOTEKaHUS XUMUYECKUX ITPEBPALICHUN B Pa3JIMYHBIX YCIOBUIX;
BBIYHCIIATE OTHOCUTEIBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MaccChl BEIIECTB, MAaCCOBYIO
JIOJTI0 XMMHUYECKOT0 JIEMEHTa 10 (popMyJie COETUHEHUS, MaCCOBYIO JIOJIIO BEIECTBA B
pacTBope, MPOBOIUTH PACUYETHI 10 YPABHEHUIO XMMUUYECKOM peaklnu;



MIPUMEHSATh OCHOBHBIC OIEPAaIlMU MBICIUTEILHON JEATEIHbHOCTH — aHAJIU3 U CHHTE3,
cpaBHeHHe, 0000IIeHNe, CUCTEeMAaTH3aIMI0, KIacCU(UKAIUIO, BBISBICHUE MPUYUHHO-
CIEACTBEHHBIX CBSI3€M — JUISl M3YYEHHUs CBOWMCTB BELIECTB M XMUMHUYECKHX PEaAKIUU,
€CTECTBEHHO-HAyYHbIE  METOJbl ~ TO3HAHUS  —  HAONIOJICHHE,  U3MEpPEHHE,
MOJIETUPOBAHNUE, SKCIIEPUMEHT (peasIbHbII U MBICIICHHBIN);

ClIeZIOBaTh MpPaBHUJAM TIIOJB30BAaHUS XHMHYECKOM TIOCYIOW H  J1TaOOpaTOPHBIM
o0opy/loBaHUEM, a TaKXkKe IpaBwiiaM OOpAallEHUs] C BEIIECTBAMH B COOTBETCTBUM C
WHCTPYKIUSAMH 10 BBITIOJIHEHHUIO JIA0OPATOPHBIX XUMHUYECKUX OIBITOB MO MOJTYYEHHUIO
U COOMpaHUI0 Ta3000pa3HBIX BEHICCTB (BOJOPOAAa M KHUCIOPOAA), MPUTOTOBICHHUIO
pacTBOPOB C OMPEAECIEHHON MAacCCOBOM JIOJIEN pacTBOPEHHOTO BEILIECTBA, MIJIAHUPOBATH
Y MPOBOJAUTH XMMHUYECKUE IKCIIEPUMEHTHI 110 PACMO3HABAHHUIO PACTBOPOB IENIOUEH U
KHCJIOT C TIOMOIIbIO MHAUKATOPOB (JIakMycC, eHo(TaaenH, METUIOPAHK U JPYTHE).

K konny oOydeHus B 9 kjacce mpeIMeTHbIE pe3yJbTaThl Ha 0a30BOM YpOBHE JIOJIKHBI

OTpaxkaTb chOPMHUPOBAHHOCTH Y 00YHYaIOLIUXCSI YMEHUI:

PacKpbIBaTh CMBICT OCHOBHBIX XHMHUYECKHX MOHSATHUH: XUMUYECKHH 3JIEMEHT, aTOM,
MOJIEKYJ1a, MOH, KaTUOH, aHUOH, IIPOCTOE BEILIECTBO, CII0KHOE BEIIECTBO, BaJIEHTHOCTD,
ANEKTPOOTPULIATETLHOCTh, CTENEHb OKUCIICHUS, XUMHYECKas pPEeaKlMs, XUMUYecKas
CBSI3b, TEIIOBOM 3PQEKT peakuu, MoJib, MOJSPHBIM 00BEM, pacTBOp, DIEKTPOIUTHI,
HEDJIEKTPOJIUTHI, AJIEKTPOJIUTUYECKAs] JUCCOLMAIUs, peaklUud HMOHHOro OOMeHa,
KaTajau3aTop, XUMHYECKOE paBHOBecue, oOpaThMble W HEOOpaTUMBbIE pPEaKIIHH,
OKHUCIIUTEIbHO-BOCCTAHOBUTENbHBIE ~ PEaKUUH,  OKUCIUTEIb,  BOCCTAHOBUTEIIb,
OKHCJIEHHE M BOCCTAHOBJICHHE, aJJIOTPOIHUs, aM(pOTEPHOCTb, XUMHUYECKas CBS3b
(KoBalleHTHAsl, HMOHHAs, MeETaJuIM4yecKas), KpUCTAJUIMUecKas pemérka, Koppo3us
METaJJIOB, CIUIaBbl, CKOPOCTh XHUMHUYECKOW peakiuu, IMpeAeiabHO J0mycTUMas
koHneHntpauus [1/IK Bemecta;

WJUTIOCTPUPOBATh B3aWMOCBS3b OCHOBHBIX XUMHUYECKUX TOHSATUH M NPUMEHSTH ITU
MOHSTHS TIPU OMMCAHUU BEIIECTB U UX MPEBPAICHHUIA;

WCIIOJIb30BaTh XHMHUYECKYI0 CHUMBOJIMKY JUIS COCTaBlieHUs (OpMyJ BEUIECTB H
YpaBHEHUN XUMHYECKUX PEAKIU;

ONpeAENsATh BaJCHTHOCTh M CTENEHb OKHUCJICHHUS XUMHUYECKHX JJIEMEHTOB B
COCIMHEHHSIX PA3IUYHOIO COCTaBa, MPHHAJICKHOCTh BEIIECTB K ONpeAeNEHHOMY
KJlacCy coelMHeHu mo ¢dopmyliaM, BUJ XUMUYECKOHN CBSI3M (KOBaJEHTHAs, MOHHAs,
MeTajinyeckasi) B HEOPraHWYECKUX COCAMHEHHUAX, 3apsii HOHAa IO XUMHYECKOH
(dbopMmyIie, XxapakTep Cpelbpl B BOAHBIX PacTBOpax HEOPTaHWYECKUX COCTUHEHUH, TUI
KPUCTAIIMYECKON PEeIIETKH KOHKPETHOTO BEIIECTBRA;

packpsiBath cMbicn [lepuognueckoro 3akona [[. 1. MenzaeneeBa u AeMOHCTPUPOBATH
€ro MOHMMAaHHE: OMMCHIBATh M XapaKTepu3oBaTh TabinyHyo ¢opmy Ilepuoanueckoit
CUCTeMbl XMUMHUYECKHUX ODIIEMEHTOB: pa3linyaTh IOHATUS «rjaBHas nonarpynmna (A-
rpynna)» u «mnobouyHass noxarpynmna (b-rpynma)», Manble W OonblIMe MEPUOBI,
COOTHOCHThb 0003Hau€HHUs, KOTOpble HMEITCS B TMEpUOJUUYECKON Tabmule, ¢
YHMCIOBBIMHM XapaKTEPUCTUKAMH CTPOEHHSI aTOMOB XMMHUYECKHX 3JIEMEHTOB (COCTaB U
3apsia sizipa, o0Iee YUCIo MEKTPOHOB M PACHPEENICHUE UX 0 SJIEKTPOHHBIM CIIOSIM),
OOBSICHATh O0OLIMEe 3aKOHOMEPHOCTH B M3MEHEHHHM CBOICTB 3JEMEHTOB M HX
COECIUHEHMI B Ipelesax MajbIX IEPUOJOB U TJABHBIX MOATPYII C YYETOM CTPOEHUS
UX aTOMOB;



KJIaccu(UIMpPOBaTh XUMHUECKUE JIEMEHTBI, HEOPraHMYECKHE BEIECTBA, XUMUYECKUE
peakuuu (MO0 YHUCIY M COCTaBY YYacCTBYIOUIMX B PEAKLUUHU BEILIECTB, MO TEIJIOBOMY
3pexTy, 10 U3MEHEHHUIO CTETICHEH OKUCIICHUS] XUMUYECKHUX 3JIEMEHTOB);
XapakTepu30BaTh (OMUCHIBATH) OOLIME M cHenu(puUeckue XHUMHUYECKHE CBOWCTBA
MPOCTHIX M CIIOKHBIX BEIIECTB, MOATBEPXK/Iasi OMMCAHNE PUMEPAMHU MOJIEKYJISIPHBIX U
WOHHBIX YPAaBHCHHI COOTBETCTBYIOIIMX XUMUICCKUX PEAKITUH;

COCTaBJIATh YPABHEHHUS JICKTPOJUTHUYECKON JUCCOLUMALIMU KHUCIIOT, IIEI0YEH U COJIEH,
MIOJTHBIC M COKpAIIEHHBIC YPAaBHEHUSI PEAKIUi MOHHOTO OOMEHA, YpaBHEHUS PEaKIIHid,
MOJTBEPKAAIONINX CYIIECTBOBAHHE TEHETHUECKOW CBS3M MEXIY BEIIECTBAMHU
Pa3IMYHBIX KJIACCOB;

PacKphIBaTh CYIIHOCTh OKHCIUTEIHHO-BOCCTAHOBUTEIBFHBIX PEAKIHUN ITOCPEACTBOM
COCTaBJICHUS JICKTPOHHOTO OajlaHCca ATUX PEaKIIHii;

MPOTHO3UPOBATh CBOMCTBA BEUIECTB B 3aBUCUMOCTH OT MX CTPOCHHS, BO3MOKHOCTH
MPOTEKAHUS XUMHYECKUAX TPEBPAIICHAN B PA3IMYHBIX YCIOBHSIX;

BBIUMCIIATH OTHOCHUTEIFHYIO MOJICKYJISIPHYIO H MOJSIPHYIO MAacChl BEIIECTB, MACCOBYIO
JIOJTF0 XMMHUYECKOTO JIEMEHTa 110 (popMyIie COeTMHEHUS, MACCOBYIO JIOJIIO BEIIECTBA B
pacTBope, MPOBOANUTH PACYETHI IO YPABHEHHIO XUMUYECKOHN peaKIlim;

coOMOaTh TpaBHWJA TIIOJIB30BAHHMS XUMHYECKOH TOCYIOH ¥ J1abopaTOpHBIM
0o0OpyJIOBaHMEM, a TaKKe IpaBHia OOpAaIIeHHs C BEHIECTBAMH B COOTBETCTBUHU C
WHCTPYKIMSIMH TIO BBITTOJHEHHUIO JTa00OPAaTOPHBIX XUMHUYECKUX OIBITOB TI0 TIOJTYYCHUIO
1 COOMPaHMIO Ta3000pa3HBIX BEIIECTB (aAMMHAKa M YTIEKUCIIOTO Ta3a);

MIPOBOJUTH PEAKIMH, TOATBEPXKIAIOIINE KAaUeCTBEHHBIN COCTaB Pa3lIMYHBIX BEIIECTB:
pacro3HaBaTh OMBITHBIM TYTEM XJIOpUI-, OpomMHuA-, WOAWA-, KapOoHat-, (docdar-,
CWIIMKAT-, cylnb(dar-, TUIPOKCUI-UOHBI, KAaTHOHbI aMMOHHS M HOHBI H3yUYEHHBIX
METaJJIOB, MPUCYTCTBYIOIINE B BOJHBIX PACTBOPAX HEOPraHMUECKUX BEIIECTB;
MPUMEHSITh OCHOBHBIE OMNEpPALMU MBICIUTENILHON AESITEIbHOCTH — aHAIU3 M CHHTE3,
CpaBHEHME, 0000IeHne, CHUCTEeMAaTU3allhi0, BBIABIEHUE MPUUYNHHO-CIEICTBEHHBIX
CBs3€M — JUIg M3Y4YEHUS CBOMCTB BEIIECTB M XMMHMUYECKUX PEaKIUH, eCTECTBEHHO-
Hay4yHble METOJAbl TO3HAHHUA — HaONIOeHHWe, U3MEpPeHHe, MOJEIHpPOBaHHE,
AKCIIEPUMEHT (peasbHbIi U MBICTICHHBIN).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KJIACC
KoanyecTBO 4acoB
Ne HaumeHoBaHue pa3aeioB u JuexkTpoHHble (¢ poBbIE)
n/n TeM MPOrpaMmabl Bcero Konrpoabmnie Tpakruyeckue o0pa3oBaTe/ibHbIE pecypcChl
padoThI padoThI
Pazpnen 1. llepBoHayainbHble XUMUYECKHE TIOHATHS
XuMus — BaxkHasi 00J1acTh
11 €CTECTBO3HAHUSA U 5 5 bubnuotexa [JOK
MPaKTHYECKOH JIeSITeTbHOCTH https://m.edsoo.ru/7f41837c
yeJgoBeKa
19 BemectBa 1 xuMu4yeckue 15 1 bu6moreka [IOK
peaknuu https://m.edsoo.ru/7f41837c
Hroro no pazaeny 20
Pasznea 2. BaxHeillnne npeacTaBuTe/Id HEOPraHNYeCcKNX BellecTB
21 Bo3znyx. Kucnopon. [Tousitue 6 bubnuorexa [JOK
00 okcuaax https://m.edsoo.ru/7f41837c
99 Bonopoa.Ilonsitue o kucnorax 8 1 bu6mmoreka [IOK
U COJISIX https://m.edsoo.ru/7f41837c
53 Bopa. PactBopsl. [Tonstue 06 5 1 1 bu6mmoreka [IOK
OCHOBaHHSIX https://m.edsoo.ru/7f41837c
24 OCHOBHBIE KJIacChl 11 1 1 bubmuoreka [JOK
HEOPraHUYECKUX COETUHEHUI https://m.edso0.ru/7f41837¢c
Hroro no pazneny 30

Pa3zpnen 3. Ilepuoanyeckuii 3akoH u llepuoguveckasi cucrema xumnueckux 3jaemMeHToB /. . MengeneeBa. CTpoeHue aToMoB.
Xumnueckas cBsizb. OKNCIANTEIbHO-BOCCTAHOBUTEIbHbIC PeAKIIUHN



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

[Tepuonnueckuii 3aK0H U

31 [lepuonuueckas cucrema 7 bubnuorexa [IOK
' XHUMHYECKHX 31eMeHToB J1. 1. https://m.edsoo.ru/7f41837c
MenneneeBa. CtpoeHue aroma
XuMudeckasl CBS3b.
3.2 OKI/ICJII/IG’ECJ?I)H(;- 3 8 Brbmiorexa LIOK
https://m.edsoo.ru/7f41837c
BOCCTAaHOBHTEJILHBIC PEAKIIHH
Hroro no pazgeny 15 bubmiorexa LIOK
https://m.edsoo.ru/7f41837c
PesepBHOE BpeMs 3 Bubnuorexa LIOK
https://m.edsoo.ru/7f41837c
OBIIEE KOJIMYECTBO YACOB I10 68

[TPOI'PAMME



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

9 KJIACC

KosmmyecTBo yacoB DJIeKTPOHHbIE
HaumeHoBaHue pa3jiejioB U TeM uugpoBbIie
Ne i/ P Konrpoabubie | IIpakTHyeckue (1upp )
NPOrpaMMblI Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypcsl
Pasnea 1. BemecTBo M XUMH4YeCKHe peaKIMU
[ToBTOpEeHue u yrimyOnaeHue 3HaHUN bubnuorexa [JOK
1.1 5 1
OCHOBHBIX Pa3JIeNioB Kypca 8 kiacca https://m.edsoo.ru/7f41a636
19 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKUX 4 bubnuorexa [JOK
' peaKIuii https://m.edsoo.ru/7f41a636
13 DIIEKTPOJIUTHYECKAS TUCCOLIAIINS. 8 1 1 bubnuorexa [JOK
' XUMHYECKHE PEaKIuU B PaCTBOPax https://m.edsoo.ru/7f41a636
Hroro no pazaeny 17
Pa3nen 2. Hemerasiibl M HX COeTUHEHU ST
51 OO6mrast XapaKTepuCTHKa XUMHYECKUX 4 1 bubnuorexa [JOK
' anemeHToB VIIA-rpymmsl. [amoreHs https://m.edsoo.ru/7f41a636
- 066111:;1 xapa\lfszpHcha xgzmqec:;x . BuGmnorexa [OK
. 3JIEMEHTOB -TPYIIIIBL. au
by P https://m.edsoo.ru/7f41a636
COETMHEHUS
006
25 onewenon VA-rpynma, Asor, qochop s | 7 ;| BrGmoreloK
' PYHIBL. ’ P https://m.edsoo.ru/7f41a636
COCTMHEHHS
24| sneweron Ny Sreponn 5 1 , | buomoremloK
' . PYHIIBL PO https://m.edsoo.ru/7f41a636
KPEeMHUH U UX COeTUHEHHUS
Hroro no pazneny 25



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

Pa3gea 3. Mera/ibl 1 UX COeIMHEHUSA

31 06 . 4 bubmuoreka [IOK
' HIHE CBOHETBA METaLIOB https://m.edsoo.ru/7f41a636
3.9 B . 16 bu6mmoreka [IOK
. AXKHCUIIINEC METAJJIBI U UX COCAUHCHU S https://m,edsoo,ru/7f41a636
Wroro mo pazneny 20
Paznen 4. Xumus u okpyskawuias cpeaa
41 B 3 bubmmoreka [{OK
. CIICCTBA U MaTCpHAJIbl B J)KU3HU YCIIOBCKA https://m.edsoo.ru/7f41a636
Hroro mo pazneny 3
p 3 bu6moreka [IOK
CICPBHOC PPEME https://m.edsoo.ru/7f41a636
OBUIEE KOJIMYECTBO YACOB I10 I[TPO'PAMME 68



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




IHOYPOYHOE IINTAHUPOBAHHUE

8 KJIACC
N KounyecTBo yacoB Jlara DJIeKTPOHHBbIE HU(PPOBHIE
, Tema ypoka Kourpoububie | IlpakTHyeckue o0pa3oBaTe/IbHbIE
n/n Bcero H3Y4YeHH s
padoTbI padoTsI pecypchl
1 [Ipenmer xumuu. Poss xumuu B 1 0 0 bu6morteka [IOK
JKU3HHM dyeoBeKa. Tea u BemecTsa 02.09.2024 | https://m.edsoo.ru/ff0d210c
5 ITonsiTe 0 MeTOIaX MO3HAHUS B 1 0 0 bu6mmoteka [IOK
XUMHN 04.09.2024 | https://m.edsoo.ru/ff0d227e
[IpakTuueckas padota Ne 1
3 «IIpaBuna paboTsl B 1ab0paTOpuu U 1 0 1 bubnuorexa [JOK
puéMbI 0OpAIICHUS C 09.09.2024 | https://m.edsoo.ru/ff0d23dc
Ja00paTOPHBIM 000PYTIOBAHUEM)
YucThle BEIIeCTBA U CMECH.
CriocoObl pa3ienneHus cMecei.
XUMUYECKUN SKCIEPUMEHT
«M3y4YCHHE CTIOCOOOB pa3aeiIeHUs
4 CMe}(;eﬁ: C IIOMOILBIO hfarflma 1 0 0 bubmorexa [IOK
’ 11.09.2024 | https://m.edsoo.ru/ff0d26ca
(¢bunpTpOBaHUE, BHINIAPUBAHUE,
JTUCTUIUIALMS, XpoMaTorpadus,
MPOBEJACHUE OYMCTKH TIOBAPECHHOM
COJIN»
IIpakTuueckas padora Ne 2
5 <<1:1;)33,Z[6J16HI/16 cﬁeceﬁ (Ha mpumepe 1 0 1 bubmorexa LIOK
. 16.09.2024 | https://m.edsoo.ru/ff0d28c8
OUYHUCTKHU TTOBAPEHHOMN COJIH)»
6 ATOMBI U MOJIEKYJIBI 1 0 0 Bubmmorexa LIOK
18.09.2024 | https://m.edsoo.ru/ff0d2a6c



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d2a6c

7 XUMHYECKUE DJICMEHTBI. 3HAKU bubnuoreka [IOK
(CMMBOJIBI) XUMUYECKHX 3JIEMEHTOB 23.09.2024 | https://m.edsoo.ru/ff0d2be8
8 [IpocTeic 1 cI0XKHBIC BENIECTBA bubmmorexa LIOK
25.09.2024 | https://m.edsoo.ru/ff0d2a6c
9 ATOMHO-MOJIEKYJISIPHOE yUEHHE Brbmiorexa LIOK
30.09.2024 | https://m.edsoo.ru/ff0d2d50
3aKOH MOCTOSIHCTBA COCTaBa
10 BelecTB. XUMHUYecKas popMyiia. bubnuorexa [JOK
BaneHTHOCTh aTOMOB XMMHUYECKHAX 02.10.2024 | https://m.edsoo.ru/ff0d2eae
3JIEMEHTOB
OrtHocuTenbHas aTOMHas mMacca.
11 OtHOCHUTENBHAS MOJIEKYJIIpHAS bubmmorexa LIOK
07.10.2024 | https://m.edsoo.ru/ff0d323c
Macca
12 MaccoBast 1oJIsI XUMHYECKOTO bu6mmoreka [IOK
3JIEMEHTA B COCIUHECHUU 09.10.2024 | https://m.edsoo.ru/ff0d350c
13 KonmuectBo Bemecrra. MoJib. bu6mmoreka [IOK
Mounsipaas Macca 14.10.2024 |  https://m.edsoo.ru/ff0d5230
14 DOu3nvecKrue U XUMUYECKHUE bu6mmoreka [JOK
SIBIICHHS. XUMHUYCCKast PEaKiust 16.10.2024 | https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haku ¥ ycinoBus NPOTEKaHUS bubnuoreka [JOK
XMMHYECKHX PEaKIUii 21.10.2024 | https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHHUsI MacChl BEIIIECTB. bu6mmoreka [JOK
XUMHUYECKHE YPABHCHUS 23.10.2024 | https://m.edsoo.ru/ff0d3b88
BrrunciieHus: KoJIM4ecTBa, MacChl
17 BEIIECTBA I10 ypaBHeHI/I}IN; bubmorexa IOK
N 04.11.2024 | https://m.edsoo.ru/ff0d5708
XUMHUYECKHUX PEaKIIHii
18 Knaccudukarnus XuMHIECKUX bu6mmoreka [JOK
peakiuii (COeAMHEHUS, PA3I0KECHHUS, 06.11.2024 | https://m.edsoo.ru/ff0d3f34



https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
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https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
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3aMeIIeHus, 0OMeHa)

M. B. JIoMOHOCOB — y4€HBIN-

bu6mmoreka [IOK

19 OHIIZIONEHCT. O6O6erHHe . 11.11.2024 | https://m.edsoo.ru/ff0d40c4
CUCTeMAaTH3aIis 3HAHUH
20 KonrtponsHas padora Nel mo tTeme bubnuorexa [JOK
«BerecTBa 1 XUMUYECKUE PEAKIIUI 13.11.2024 |  https://m.edsoo.ru/ff0d4290
Bozayx — cmech razos. Cocras
21 303;[;;21. Kucnopon — snement u Bubmrorexa LIOK
18.11.2024 | https://m.edsoo.ru/ff0d448e
npocroe BemiecTBo. O30H
dusnyecKue 1 XUMUICCKHE
29 CBOMCTBA KUCJIOPO/ia (peakiuu bubnuotexa [JOK
okucieHust, roperne). [Toustre 06 20.11.2024 | https://m.edsoo.ru/ff0d4614
OKCHJIax
Crioco0bl MoNTy4eHus KUCI0opoia B
23 nabopaTopun }1:1 npOMLImneHIiIciTH. Bubnuorexa LIOK
25.11.2024 | https://m.edsoo.ru/ff0d497a
[Ipumenenue kuciopoaa
Tennooii 3 HeKT XuUMUIECKOM
24 peaKkuuu, MOHITUE O bu6mmoreka [JOK
TEPMOXHUMHUYECKOM YPaBHECHHH, 27.11.2024 | https://m.edsoo.ru/ff0d4790
9K30- M SHJOTEPMHUECKUX PEaKIIHIX
TomnuBo (HedTh, Yroiab U MeTaH).
25 3arpa3HeIEHe(11;03’I[§1;(a CIIOCOOBI zzro bubmmorexa [JOK
’ 02.12.2024 | https://m.edsoo.ru/ff0d4c4a
MIpeIOTBPALLCHUS
[IpakTuueckas padora Ne 3 mo teme
26 «lPlonyquI/Ie u I())O6I/IpaHI/Ie bubmorexa IOK
. 04.12.2024 | https://m.edsoo.ru/ff0d4ae2
KHCIIOpO/1a, U3yYEeHUE €r0 CBOMCTBY»
97 Bonopoa — sneMeHT u nmpocToe bubnuorexa [IOK
BelecTBo. Haxoxaenue B mpupoe 09.12.2024 | https://m.edsoo.ru/ff0d4dd0



https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4ae2
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dusznueckue 1 XUMUYECKUE

bubnuoreka [IOK

28 | cnoiictsa ponoposa. Tlpumereriite 11.12.2024 | https://m.eds00.ru/f0d4ddo
BOJIOpOAA
29 [ToHsiTHE O KUCIIOTAX U COMAX bubmmorexa LIOK
16.12.2024 |  https://m.edsoo.ru/ff0d50d2
30 Crioco0bI MOTy4eHHST BOJOPOIa B bubnuotexa [JOK
nabopaTopuu 18.12.2024 | https://m.edsoo.ru/ff0d4dd0
[IpakTrueckas padora Ne 4 mo Teme
31 <<1PlonyquHe " I():O6I/IpaHI/Ie BOJIOpOJA bubmmorexa LIOK
. ’ 23.12.2024 | https://m.edsoo.ru/ff0d4f42
M3y4YEHHUE €r0 CBOMCTBY
32 Monsipabiit 00BEM ra3oB. 3aKOH bubnuoreka [IOK
Asorajpo 25.12.2024 | https://m.edsoo.ru/ff0d542e
Brrunciaenust 00n€Ma, KoJIH4ecTBa
33 BEIIIECTBA rasa 1o ero U3BECTHOMY Bubnuorexa LIOK
. 13.01.2025 | https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEIIECTBA WU 00BEMY
Brruucnenust 00bEMOB ra3oB 1Mo
34 YPaBHEHHUIO PEAKITUU Ha OCHOBE Bubnuorexa LIOK
. . 15.01.2025 |  https://m.edsoo.ru/ff0d5708
3aKOHa OOBEMHBIX OTHOIICHHH ra30B
35 dOu3nvecKrue U XUMUYECKHE bu6mmoreka [JOK
CBOICTBA BOJIBI 20.01.2025 | https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBanuii. [TonsTue 06 bubmuoreka [JOK
HHIAKAaTOpax 22.01.2025 | https://m.edsoo.ru/ff0d59e2
Bopa xak pactBopuTenb.
37 Hacrlnmennrle 1 HeHachIIIEHHbBIE bu6mmoreka [JOK
pactBopbl. MaccoBast 10JIs BEIIeCTBa 27.01.2025 | https://m.edsoo.ru/ff0d5b40
B pacTBOpe
38 IIpaktuyeckas padora Ne 5 o reme bubnuorexa [IOK
«IIpuroroBieHue pacTBOPOB C 29.01.2025 | https://m.edsoo.ru/ff0d5eba



https://m.edsoo.ru/ff0d4dd0
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OIpeIeIEHHON MacCOBOM J10JIeH
pacTBOPEHHOTO BEIIECTBA»

39 KonrtpomnsHas padora Ne2 mo teme bubnuorexa [IOK
«Kucnopon. Bomopoa. Bona» 03.02.2025 | https://m.edsoo0.ru/ff0d6342
40 Oxcuppl: cocTaB, KiIacCU(UKAIUS, bubnuotexa [JOK
HOMEHKJIAaTypa 05.02.2025 | https://m.edsoo.ru/ff0d664e
IlonyyeHne u XUMHUYECKHE CBOI
41 K:(;I'I};TGHH: OCHOBHL:: i S bubmmorexa [TOK
’ 10.02.2025 |  https://m.edsoo.ru/ff0d664e
aM(}OTEepHBIX OKCHUIOB
4 OcHOBaHHUsI: COCTaB, bubnuorexa [JOK
KiIaccu(uKaIus, HOMEHKIIaTypa 12.02.2025 | https://m.edsoo.ru/ff0d67ca
43 [Tonyuenne n XumMu4deCcKrue CBOMCTBA bubnuoreka [JOK
OCHOBaHUIA 17.02.2025 | https://m.edsoo.ru/ff0d67ca
Kucnotsr: cocras, knaccudukanms, bu6mmoreka [IOK
44
HOMEHKJIATypa 19.02.2025 | https://m.edsoo.ru/ffOdfee2
45 [TonydyeHue 1 XUMHYECKHE CBOMCTBA bubnuorexa [JOK
KHCIIOT 24.02.2025 | https://m.edsoo.ru/ff0dfee2
Conu (cpemHue): HOMEHKIATypa
46 CHOCOéLII) HI([)JIyq)eHH;I XI/IMI/I‘IZEKI’/IC bubmmorexa IOK
. ’ 26.02.2025 | https://m.edsoo.ru/00ad9474
CBOMCTBa
[IpakTnueckas pabota Ne 6.
47 Pemenne skcriepuMeHTanbHBIX 337124 bu6mmoreka [JOK
o Teme «OCHOBHBIE KJIACCHI 03.03.2025 | https://m.edsoo.ru/00ad9b7c
HEOPraHUYECKHUX COCAMHCHUIN
I'eneTnyeckas CBSI3b MEK
48 KJ1accaMu HeOpFaHI/I‘{eCKI/II;(y bubmorexa LIOK
. 05.03.2025 | https://m.edsoo.ru/00ad9a50
COCMHEHUM
49 O06o01IeHNEe U CUCTEMAaTH3 A bubmuoreka [JOK
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3HAHHUI 10.03.2025 |  https://m.edsoo.ru/00ad9ch2
KonTponbHas padora Ne3 o teme
50 "OCHEBHHG KJII;CCI)I HEOPraHUYECKUX Brbmiorexa LIOK
. 12.03.2025 | https://m.edsoo.ru/00ad9ela
COCTMHEHHI
[TepBbic MONBITKY KIacCUDHUKAIIIT
51 xnﬁnqecxnx 3JIEMEHTORB. ?[OH?[I;I/IG 0 Bubmuotexa LIOK
17.03.2025 | https://m.edsoo.ru/00ad9ffa
TPYIIIaxX CXOIHBIX AJIEMEHTOB
[Tepuonnueckuii 3aK0H U
59 [lepuoauueckas cucrema bubnuorexa [JOK
XUMHYECKHX 31eMeHToB J1. 1. 19.03.2025 | https://m.edsoo.ru/00ada52c
MenneneeBa
53 [Tepuomapl, Tpynmbl, MTOATPYTITIHI bubmmorexa LHOK
’ ’ 31.03.2025 | https://m.edsoo.ru/00ada52¢c
54 Crpoenne atomoB. CocTaB aTOMHBIX bubnuorexa [JOK
snep. M3ororsl 02.04.2025 | https://m.edsoo.ru/00ada342
CtpoeHue 3IIeKTPOHHBIX 000JI0UEK
55 aT(f)MOB BJIGMGHTI())B [Tepunoanueckoit bubmorexa [IOK
07.04.2025 | https://m.edsoo.ru/00ada6bc
cuctemsl /1. 1. MenaeneeBa
XapakTepucTuKa XUMHYECKOTO
56 9JIEMEHTA 110 ero MOJ0KEHHIO B bu6mmoreka [JOK
Iepuomnueckoii cucreme 1. W. 09.04.2025 | https://m.edsoo.ru/00ada824
Menneneesa
3nauenue [lepuoauueckoro 3akoHa
57 JUISl Pa3BUTHSI HAYKU U NPAKTUKH. [1. bubnuoreka [JOK
W. MenpeneeB — yu€HbI, meaaror 14.04.2025 | https://m.edsoo.ru/00ada96e
U TpaXJIaHUH
58 DIEeKTPOOTPULIATETbHOCTh ATOMOB bubnmoreka [JOK
XUMHUYECKHUX AJIEMEHTOB 16.04.2025 | https://m.edsoo.ru/00adaab8
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59

HNonnag xummyeckas cBsA3b

bubnuoreka [IOK

21.04.2025 | https://m.edsoo.ru/00adac34

60 KoBasieHTHas nosisipHas XuMU4ecKas 1 bubnuorexa [IOK
CBSI3b 23.04.2025 | https://m.edsoo.ru/00adaab8

61 KoBasienTHAas1 HEnosApHas 1 bubnuorexa [JOK
XUMHYECKast CBS3b 28.04.2025 | https://m.edsoo.ru/00adaab9

bubmmoreka [{OK
62 Crenetth okcIeHis 1 30.04.2025 | https://m.edsoo.ru/00adae28

63 OKHCIIUTENEHO-BOCCTAHOBUTEIHHBIC 1 bubnuotexa [JOK
peaknuu 05.05.2025 | https://m.edsoo.ru/00adb076

64 OO6o01IeHNe U cucTeMaTHU3aIus 1 bubnuorexa [JOK
3HAHUHN 21.05.2025 | https://m.edsoo.ru/ff0d61c6

5 | cOrpoonne arows Xoompooormn | 1 bumiorera LIOK
. 07.05.2025 | https://m.edsoo.ru/00adb486

66 OxucanTenu ¥ BOCCTAaHOBUTENU 1 bubmmorexa LIOK
12.05.2025 | https://m.edsoo.ru/00adb076

67 [IpoMexxkyTouHas aTTecTalus: 1 bubmuoreka [JOK
UTOroBast KOHTPOJIbHast paboTa 14.05.2025 | https://m.edsoo.ru/00adb33c

68 O0001IEeHNE U CUCTEMATU3 AL 1 bu6mmoreka [JOK
3HAHUHI 19.05.2025 | https://m.edsoo.ru/00ad9ch2

OBUIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME



https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab9
https://m.edsoo.ru/00adae28
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/ff0d61c6
https://m.edsoo.ru/00adb486
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2

9 KJIACC

KoaudecTBo 4acoB

DJIeKTpOHHbIe I poBbIE

Ne Mara
Tema ypoka Kontpoabubie | IIpakTnueckue o0pa3oBaTe/IbHbIE
n/n Bcero H3Y4YeHH s
padoThI padoTsI pecypchl
[Iepnoanueckuii 3aK0H.

1 [lepuoanueckas cucrema 1 0 0 bubnuorexa [JOK
XMUMHYECKHX 3ieMeHToB J1. 1. 02.09.2024 | https://m.edsoo.ru/00adb59e
MenpneneeBa

, | e e o

- 04.09.2024 | https://m.edsoo.ru/00adb6b6
MIEPBBIX TPEX IMEPUOJIOB

3 Knaccudukarus u HOMEHKIaTypa 1 0 0 bubnuorexa [JOK
HEOPraHUYECKUX BEIIECTB 09.09.2024 | https://m.edsoo.ru/00adb7e2

4 Bunpl XuMH4uecKkoil CBS3U U THIEI 1 0 0 bubmmoreka [IOK
KPUCTAJUTHIECKUX PEIIETOK 11.09.2024 | https://m.edsoo.ru/00adbac6
KontponbHas padota Nel o teme
«IToBTOpEHue u yriyoneHue

5 . 1 1 0
3HaHUH OCHOBHBIX Pa3IelIOB Kypca 16.09.2024
8 Kiacca»

Peattt P 18.09.2024 | https://m.edsoo.ru/00adbch0
MpU3HAKaM

7| poutm. Tommeo roorommet | 1 0 0 bimorera LLOK
peariti. 10 © 0 TOMOTe 23.09.2024 | https://m.edsoo.ru/00adbe9a
Y TETEPOTeHHBIX PEaKIUIX

8 IloHsaTHE 0 XUMHYECKOM 1 0 0 bu6mmoreka [JOK
paBHOBecuH. PaKTOPbI, BIUSIOIINE 25.09.2024 | https://m.edsoo.ru/00adc28c
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Ha CKOPOCTh XUMHUYECKOU PEaKIUU
Y TOJIOKEHUE XUMUYECKOTO
paBHOBECHs

9 OKHCIUTENTHHO- bubnuoteka [JOK
BOCCTaHOBHTEJIbHBIC PEAKIINU 30.09.2024 | https://m.edsoo.ru/00adcade
Teopus 3IEKTPOIUTUICCKOM
10 I[I/IC(I))OIII/IaIII/II/I?CI/IJ'IBHBIC 1 ciabbie Bubmrotexa LIOK
02.10.2024 | https://m.edsoo.ru/00adcd68
AIEKTPOITUTHI
11 HoHHbIE ypaBHEHMS peakuui bubmiorexa LIOK
07.10.2024 | https://m.edsoo.ru/00add448
XUMHUYEeCKHEe CBOMCTBA KHCIIOT B
12 OCHOBAHHU B CBETE MPEACTABICHHI bubnuorexa [JOK
00 3JEKTPOTUTHYECKON 09.10.2024 | https://m.edsoo.ru/00add5d8
JIACCOLHAITAN
XuMHYECKHE CBOMCTBA COJICH B
13 CBETE MPEACTABICHUI 00 bubmorexa OK
. 14.10.2024 |  https://m.edsoo.ru/00add8b2
ANEKTPOTUTHUECKOMN JUCCOIHAIIIT
14 [TonsTHe 0 THApONIU3E COeH bubmmorexa [JOK
16.10.2024 | https://m.edsoo.ru/00add9d4
15 O0001IEeHE U CUCTEMATU3ALII bu6mmoreka [JOK
3HaHUI 21.10.2024 | https://m.edsoo.ru/00addd12
IIpakTuueckas padora Ne 1.
16 <<1£)emeHI/Ie SKCI'f)epI/IMeHJIaJIBHBIX Bubmuorexa LIOK
23.10.2024 | https://m.edsoo.ru/00addbfa
3a71a9»
KonrtpomnbHas padora Ne2 o teme
17 «QNEKTpoInTHYECKast bubnuoreka [IOK
nucconuanusi. XUMHUYECKHE 04.11.2024 | https://m.edsoo.ru/00addecO

pCaKknuu B paCTBOpaAX»
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OOm1ast xapaKTepUCTHKA

bubnuoreka [IOK

18 raioreHoB. XMMIMEcKie CROHcTEa 06.11.2024 | https://m.edsoo.ru/00addfe2
Ha TIpUMepe XJIopa
Xnoposogopod. CoisiHasg KUCIIOTA,
19 XMME%CEHS CEOﬁCTBa MOJTyYeHue Brbmiorexa LIOK
’ ’ 11.11.2024 | https://m.edsoo.ru/00ade104
MIPUMCHCHHE
[Ipaktuueckas padora Ne 2 o
20 TGII)VIC <<Honyqelfne COJISTHOM bubmmorexa LIOK
. . 13.11.2024 | https://m.edsoo.ru/00ade348
KHCIIOTHI, H3y4eHUE e€ CBOHCTRBY
Berarcnenus no ypaBHEHUSIM
21 XUMHUYECKAX peazinﬁ €CJIN OUH bubmorexa [IOK
’ 18.11.2024 | https://m.edsoo.ru/00ade488
W3 pEeareHTOB JaH B N30BITKE
29 OO6mrast XxapakTepucTUKa bubnuorexa [JOK
aneMeHTOB VIA-rpymims 20.11.2024 | https://m.edsoo.ru/00ade64a
AnnotpomnHbie MOAUGUKAITTH
23 cepnl. HaxoxaeHue cepol 1 e€ bubnuorexa [JOK
COCIMHEHUH B IPHPO/IC. 25.11.2024 | https://m.edsoo.ru/00ade64a
XUMHUYECKUE CBOMCTBA CEPBI
CepoBoj10poj1, CTpOCHHE
24 (bl/I]ZI/I‘lefKﬁei, XI/III:/II/I‘IGCK,I/IC Bubmmorexa LIOK
. 27.11.2024 | https://m.edsoo.ru/00ade802
CBOMCTBa
Kkcuabl cepbl. CepHas KUCIIOTa
25 gnsnjecxnlej u XCIj/n\queCKHe , bubmmorexa LIOK
. 02.12.2024 | https://m.edsoo.ru/00adea28
CBOMCTBA, MPUMEHEHHUE
XUMUYECKUE PEaKIIUH, JIeKAIIHE B
26 OCHOBE MIPOMBIIIJICHHOTO criocoba bubnuoreka [JOK
MOJTyYSHHSI CEPHOM KUCITOTHI. 04.12.2024 | https://m.edsoo.ru/00adec8a

XHUMHUYECKOE 3arpsA3HCHUC
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OKpY>Karollei cpeabl
COCJIMHEHUSIMU CEPbI

Briuucienune MmaccoBoi 101U

bu6mmoreka [{OK

21 BBIXO/Ia IPOJIyKTa PEaKIUU 09.12.2024 | https://m.edsoo.ru/00adec8a
OO01as xapakTepucTUKa
aaeMeHTOB VA-Tpynnel. A3oT,
28 pacnpOCTpaHeHHIe)}l; IPUPOJIC bubmmorexa LIOK
’ 11.12.2024 | https://m.edsoo.ru/00adeea6
(dusznyecKre U XUMUICCKUE
CBOICTBA
AMMHaK, ero puznyeckue u
29 XMMHUYECKHUE CBOMCTBA, MOJyYEeHHE bubmmorexa LIOK
’ 16.12.2024 | https://m.edsoo.ru/00adf004
Y IPAMEHEHUE
[Ipaktuueckas padora Ne 3 o
30 TepMe «Honyqelfne aMMHuaKa Bubnuorexa LOK
. ’ 18.12.2024 | https://m.edsoo.ru/00adf180
W3Y4YEeHHE €ro CBOICTBY
31 A3oTHas kucnoTa, e€ pusndeckue bubnuorexa [JOK
U XUMHUYECKHE CBOWMCTBA 23.12.2024 | https://m.edsoo.ru/00adf306
Hcnonb3oBaHue HUTPATOB U COJIEH
aMMOHMSI B KQUeCTBE MUHEPAIbHBIX
32 yao0peHunii. XuMuueckoe ’ Bubmmorexa LIOK
. 25.12.2024 | https://m.edsoo.ru/00adf518
3arpsi3HEHUE OKPYIKaIoIIe cpeibl
COCIMHEHUSIMU a30Ta
®ochop. Oxeun dochopa (V) u
33 dbocdopHas kuciora, puznyeckue bubnuoreka [JOK
U XUMHUYECKUE CBOMCTBA, 13.01.2025 | https://m.edsoo.ru/00adf68a
MOJTy4eHUe
34 Hcnonb3oBanue pochaToB B bubnuorexa [IOK
Ka4yecTBE MUHEPAIbHBIX 15.01.2025 | https://m.edsoo.ru/00adfc20
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ynoOpeHuil. 3arps3HeHne
MPUPOIHON cpenbl hocdaTamu

Yraepon, pacipocTpaHEHHE B

35 npupoje, Gu3nIecKue u Bubmuorexa LIOK
’ . 20.01.2025 | https://m.edsoo.ru/00adfd9c
XHMHYECKHUE CBOHCTBA
Oxcuppl yraepoaa, ux pusndeckue
1 XUMHYECKHE CBOMCTBA.
36 DKOJIOTUYECKHE MTPOOITIEMBI bubmmorexa LIOK
’ 22.01.2025 | https://m.edsoo.ru/00adfebe
CBSI3aHHBIE C OKCHJIOM yTJIepo/ia
(1v)
37 VYronpHas KUCIoTa U €€ COMu bubmmorexa LHOK
27.01.2025 | https://m.edsoo.ru/00ae006¢
[IpaxTuueckas padota Ne 4 o
38 teme "[losyyeHue yriekucioro bubnuorexa [JOK
raza. KauectBeHHast peaxiust Ha 29.01.2025 | https://m.edsoo.ru/00ae027e
kapOoHaT-uoH"
[TepBoHavanbHBIC TTOHATHS 00
39 oprpaHI/Iqecm/IX BEIIIECTBAX KaK O Bubmuorexa LIOK
03.02.2025 | https://m.edsoo.ru/00ae054e
COCAMHEHUSX Yriepoaa
40 KpemHuwuii u ero coemuHeHus bubmorexa HOK
05.02.2025 | https://m.edsoo.ru/00ae080a
[TpakTuueckas pabora Ne 5.
41 Pemenne skcriepuMeHTaIbHBIX bubnuoreka [JOK
3aj1a4 1o teMe «BaxxHelmme 10.02.2025 | https://m.edsoo.ru/00ae0bf2
HEMETAJIbI M UX COCIUHCHUS
KonTponbHas padora Ne3 1o Teme
42 «Ba;xieﬁmne ieMeTaJ‘IJ‘IBI U UX Bubmorexa LIOK
12.02.2025 | https://m.edsoo.ru/00ae0el8

COCOAVHCHU A
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OOm1ast xapaKTepUCTHKA
XUMHUYECKHUX DIIEMEHTOB —
MeTaIoB. MeTraiuindeckas CBsI3b U

bu6mmoreka [{OK

43 MeTaJTHueCcKast KPUCTAUINIeCKast 17.02.2025 |  https://m.edsoo.ru/00ae103e
pemérka. Gu3nyeckre CBOKMCTBA
METaJJIOB
XuMHUYECKHEe CBOMCTBA METAJIJIOB.
44 DNEKTPOXUMHUECKUN Psifl brbmiorexa LIOK
. 19.02.2025 | https://m.edsoo.ru/00ael1156
HaIPsDKCHUN METAIIIIOB
O611ue crnocoOb! MOTyYeHus
MetaiuioB. CriiaBel. Beraucinenus
45 10 YPaBHEHUSM XUMHUYECKUX bubmmorexa LIOK
N 24.02.2025 | https://m.eds00.ru/00ael156
peaKIuii, €Clii OJIMH U3 PEareHTOB
COJICPKUT TIPUMECH
46 [ToHsiTHE O KOPPO3UU METAJLIOB Bubnuorexa LIOK
26.02.2025 | https://m.edsoo.ru/00ae1278
bu6mmoreka [IOK
4 Hlemosrisie meTamist 03.03.2025 |  https://m.eds00.ru/00ae14b?
48 OKcuIpl ¥ TUAPOKCUIBI HATPUS U bu6mmoreka [JOK
KaJus 05.03.2025 | https://m.edsoo.ru/00ael14b2
49 Illenouno3emenbHbIC METAJIIbI — bu6mmoreka [JOK
KaJbIUi U MarHui 10.03.2025 |  https://m.edsoo.ru/00ael15e8
50 Baxseiiue coeqUHEHUS KaJIbLIU bubmmorexa [JOK
12.03.2025 | https://m.edsoo.ru/00ael15e8
51 O06o01IeHre U cucTeMaTH3aIus
3HAaHUU 17.03.2025
59 JKEcTkoCTh BOABI M CIIOCOOBI €& bu6mmoreka [JOK
yCTpaHEHUs 19.03.2025 | https://m.edso0.ru/00ae1886
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[Ipaktuyeckas padora Ne 6 1o

bubnuoreka [IOK

>3 TeMe "}KGCTKOC"T b POMBLH METOAM 31.03.2025 | https://m.edsoo.ru/00aelae8
e€ ycTpaHeHus
54 JN— bu6mmoreka [{OK
02.04.2025 | https://m.edsoo.ru/00aelc64
55 AmdoTepHbIe CBOIICTBA OKCHIA U bubnuorexa [IOK
THIPOKCH/IA 07.04.2025 | https://m.edsoo.ru/00aelc64
bu6mmoreka [{OK
5 Keneso 09.04.2025 | https://m.edso00.ru/00ae1d86
57 OKcuapl, THAPOKCUABI U COTU bu6moreka [IOK
xenesa (1) u xenesa (111) 14.04.2025 |  https://m.edsoo.ru/00ae35e6
58 O06o01menne 1 cHCTeMaTH3aITHS
3HAHUH 16.04.2025
[TpakTruueckast pabora Ne 7.
59 Pemenune skcnepuMeHTanbHbBIX bubnuorexa [JOK
3aja4 1mo teme «BaxHeime 21.04.2025 | https://m.edsoo.ru/00ae3de8
METaJUTBl U UX COCAMHCHHUS
Brruncienus mo ypaBHEHHAM
XUMUYECKHUX PEaKIIUN, €CITH OJINH
60 W3 PEeareHTOB JaH B H30BITKE WM bu6mmoreka [JOK
COJEPIKHUT pUMECH. Beruncienus 23.04.2025 | https://m.edsoo.ru/00ael1750
MacCOBOM JIOJU BBIX0J1a IPOAYKTa
peakuu
61 O00011IeHIE U CUCTEMATH3ALI[MSI
3HAaHUU 28.04.2025
KonrtpomnbHas padora Ne4 o teme
62 «BaxxHeitne MeTallIbl 1 UX 30.04.2025

COCOAVHCHU A



https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae1750

63 BemwecrBa u matepuaisl B 1 bubnuorexka [JOK
MOBCE/IHEBHOM KU3HU YEIOBEKA 05.05.2025 | https://m.edsoo.ru/00ae3f50
64 XUMHYECKOE 3arpsi3HEHUE 1 bubnuorexa [IOK
OKpYKaloIIel CpeJibl 07.05.2025 | https://m.edso00.ru/00ae4270
65 Ponp xumuu B perieHnn 1 bubnuorexa [JOK
IKOJIOTUIECKUX TIPOOIIeM 12.05.2025 | https://m.edsoo.ru/00ae4270
66 [IpomexyTouHas arTecTanus: 1 bubnuorexa [JOK
UTOTOBasi KOHTPOJIbHAsI paboTa 14.05.2025 |  https://m.edsoo.ru/00ae0d0a
67 Ponp xumuu B pemieHnn 1 bubnuorexa [JOK
IKOJOTUIECKUX TPoOIIeM 19.05.2025 |  https://m.edsoo.ru/00adb33c
68 PesepBHblit ypok. O60011eHue u 1 bubnuoreka [JOK
CHCTeMAaTH3allus 3HAHUIT 21.05.2025 | https://m.edsoo.ru/00ad9ch?2
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YYEBHO-METO/IMYECKOE OBECIIEYEHUE OBPA30OBATEJILHOI'O
MPOLIECCA
OBSA3ATEJBHBIE VUEBHBIE MATEPUAJIBI V151 VAEHUKA

» Xumust: 8-# kimacc: 0a30BbIN ypOBEHB: YUeOHUK; 5-¢ U31anue, nepepaborannoe, 8 kiacc/
I'abpuensu O.C., Octpoymos WU.I'., Cnaaxos C.A. AkunonepHoe o61ectBo «3natenscTBo
«IIpocsemenne»

» Xumust: 9-if kitacc: 6a30BbIN YPOBEHbB: YUeOHUK; 5-¢ U3/1aHue, nepepadborannoe, 9 kimacc/
lMa6puensu O.C., OctpoymoB N.I'., Cnankos C.A. AximonepHoe o6mectBo «M3nareascTBo

«ITpocBemenuey

METOANYECKHUE MATEPUAJIbI IJIS1 YUUTEJIA

1. AcanoBa, CtpenbHukoBa: Xumus. 8-11 kiaccel. [Tpaktukym. OKUCIUTENBHO-
BOCCTAHOBUTEJIbHBIE PEAKIIUN

2. Munuenkos, [Iponuna, JI3enuc: Xumus. 9 kinacc. Metoaudeckoe mocoomne

3. OpxekoBckuit, MemepsikoBa, [llanamosa: Xumus. 8-9 knaccel. [Iporpamma o yueOHMKaM

IT.A. OpxekoBckoro, JI.M. MemepsikoBoii, M.M. [llanamosoi

HOUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbBI U PECYPCbBI CETH UHTEPHET






