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INOACHUTEJIBHASA 3AIINCKA

[TporpaMmmMa o XMMHH Ha YPOBHE OCHOBHOI'O OOIIETr0 0Opa3oBaHUs COCTaBIIEHA HA OCHOBE
TpebOBaHUI K pe3yibTaTaM OCBOCHHS OCHOBHOM 00pa3oBaTeIbHON MPOTPaMMBI OCHOBHOI'O
obmiero o6pazoBanus, npezactaBieHHbBIXx B OI'OC OO0, a Takxke Ha OCHOBE (QenepalbHOMN
pabouell mporpaMMbl BOCIIUTAHUS M C Y4ETOM KOHIEMIIMH MPENOJaBaHusl Y4eOHOro MpeaMera
«Xumus» B 00pazoBaTeNbHBIX OpraHu3anusax Poccuiickoin deaepanmm.

[IporpaMmma 1o xXuMHHM Ja€T MPEACTaBICHHE O IeNsAX, OOImel cTpareruu OOydceHUS,
BOCIIUTAHUS U Ppa3BUTHA OOYyYaIOIIUXCS CpEeICTBAaMU Y4YEOHOTrO TpeaMeTa, YCTaHABIMBACT
00s13aTeIbHOE TIPEAMETHOE COJIepKaHue, MPEAYyCMAaTPUBACT paclpeeleHue ero o Kjiaccam u
CTPYKTYpPUPOBAHUE IO pa3jesiaM U TeMaM IPorpaMMbl IO XUMHUHU, ONIPEAEIAET KOJIUYECTBEHHbIE U
KaueCTBEHHBIC XaPAKTEPUCTUKHU COJCPKAHUSA, PEKOMEHIYEMYIO MOCIEI0BATEIHbHOCTh U3YUCHUS
XUMHUH C YYETOM MEKIPEAMETHBIX U BHYTPHUIIPEAMETHBIX CBS3€H, JIOTMKH y4eOHOTO Mpoiiecca,
BO3PACTHBIX 0COOCHHOCTEH 00YJAIOIIMXCs, OTPELIIIET BO3MOXHOCTH MIPEeIMETa JUIsl pealn3aiuu
TpeOOBaHUIl K pe3ylbTaTaM OCBOCHHS OCHOBHOW 00pa3oBaTeNbHOW MPOrpaMMbl Ha YpPOBHE
OCHOBHOTO 00IIero oOpa3oBaHMsA, a Takke TPeOOBAaHMH K pe3yiabTaTaM OOy4YeHHs] XMMHH Ha
YpOBHE IIeNiel M3y4eHUsl MpeaMeTa U OCHOBHBIX BUAOB y4eOHO-MO3HABATEILHON NEATEIbHOCTH
00y4aromerocs o OCBOCHUIO y4eOHOTO COJICPIKAHMS.

3HaHME XUMHUU CIIY’)KUT OCHOBOH Ui (JOPMHUPOBAHUS MUPOBO33PEHUST 00y4aroOIIerocs, ero
MIPEACTABJICHUI O MaTepUAIbHOM €IMHCTBE MUPA, BAXKHYIO POJIb UTPAIOT (POPMUPYEMbIE XUMHUEH
MPEJICTABICHHS] O B3aMMOIPEBPALICHHUSIX YHEPTUU U 00 3BOJIOLUU BEIIECTB B MPUPOE, O MYTAX
peuieHuss TI00ANBHBIX  MPOOJEeM YCTOMYMBOTO Ppa3BUTHSA  YEJIIOBEUECTBA — CHIPHEBOM,
SHEPreTUYeCKOM, MUIEBOI U FKOJIOTHUECKO 0e30MacHOCTH, TPOOIeM 3paBOOXPAHECHHUSL.

H3ydenue xumuu:

CIOCOOCTBYET pean3aluu BO3MOKHOCTEH JJIsi caMOpa3BUTUSL U (OPMUPOBAHUS KYIbTYPHI
JUYHOCTH, €€ 00IIel U QyHKITMOHATLHOU IPaMOTHOCTH;

BHOCHUT BKJIaJ] B (DOPMHpPOBAHHE MBIIUICHUS] U TBOPUYECKUX CIOCOOHOCTEH 0Oydarommuxcs,
HAaBBIKOB ~ HMX  CaMOCTOATENbHOW  y4eOHOW  NEATENbHOCTH,  OKCIEPUMEHTAIBHBIX U
UCCIIEIOBATEIbCKUX yMEHHM, HEOOXOAMMBIX Kak B IIOBCEHEBHON KH3HH, TaKk U B
npoeCCHOHAIBHON JESATEIHHOCTH;

3HAKOMHT CO CIIelU(UKONH HAYYHOTO MBIIIJICHHS, 3aKJIa/IbIBAET OCHOBBI IIEJIOCTHOTO B3TJIsAa
Ha CIWHCTBO NPHPOJBI W UYEJIOBEKA, SBIIACTCS OTBETCTBCHHBIM JTamoM B (opMHpOBAHUU
€CTECTBEHHO--HAy4YHOH IrpaMOTHOCTH 00yUYarOIIUXCs;

crocoOcTByeT (OPMHUPOBAHUIO I[EHHOCTHOTO OTHOUIICHUSI K €CT€CTBEHHO--HAyYHBIM
3HaHMUSIM, K TPUPOJIE, K 4YEIOBEKYy, BHOCHUT CBOM BKJIaJ B JKOJOTHYECKOE 0Opa3oBaHUE
oOyJarouuxcs.

JlanHple HampaBieHHsT B OOy4EHUM XUMHH 00ecredyuBaroTCs crenu(UuKond coiepx aHus
y4e0HOTro MpeaIMeTa, KOTOPBIH SBIISETCS MEeIarorH4ecK aJanTHPOBAHHBIM OTpaKeHUEM 0a30BOit
HayK{ XMMHUU Ha ONPEeIEHHOM 3Tarie €€ pa3BUTHS.

Kypc xuMuu Ha ypoBHE OCHOBHOTO OOIIEro 0oOpa3oBaHUS OPUEHTHUPOBAH HA OCBOCHUE
00y4YarOIMMHUCS CHUCTEMbI NEPBOHAYANIBHBIX MOHITHH XMMHH, OCHOB HEOPraHUYECKOW XMUMHUHU U
HEKOTOPBIX OTJEIbHBIX 3HAUUMBIX MOHATHH OPTaHUYECKOU XUMUHU.

CtpykTypa copep:kaHHsl MPOTrpaMMbl MO XUMHH c(opMHpoBaHa HA OCHOBE CHUCTEMHOIO
noaxoAa kK €€ usydenuto. ColepkaHUE CKIIAIBIBACTCS HU3 CHUCTEMBbI TMOHATUH O XUMHUYECKOM
9JIEeMEHTE M BEIIECTBE M CHUCTEMBbl MOHATUNA O XUMHUYecKoil peakuuu. OOe 3TU CHUCTEMBI
CTPYKTYPHO OPTaHH30BaHbl MO MPHUHIMUITY MOCIEIOBATEIPHOTO PA3BUTUS 3HAHMI HA OCHOBE
TEOPETHUYECKUX MPECTABICHUIN Pa3HOTO YPOBHS:

— aTOMHO--MOJIEKYJIIPHOT'O YYEHHUSI KAK OCHOBBI BCEIO €CTECTBO3HAHUS;

— Ilepnonnueckoro 3akoHa J[. 1. MeneneeBa kak OCHOBHOI'O 3aKOHA XUMUHU;

— YUYEHHUSI O CTPOCHUH aTOMa U XUMHUYECKOU CBS3H;



— IpEeJCTaBICHUN 00 NEKTPOIUTHUECKON AUCCOIMAIINH BEIIECTB B PAaCTBOPaX.
Teopernueckue 3HAHHMS pPACCMATPUBAIOTCA HA OCHOBE SMIMPHYECKH IOJYYEHHBIX U
OCMBICJIEHHBIX (DaKTOB, pa3BUBAIOTCS I1OCJIEIOBATEIBHO OT OJHOIO YPOBHS K IPYrOMY, BBIITOIHSIS
GyHKIIUN OOBSICHEHUS U MPOTHO3UPOBAHMS CBOMCTB, CTPOCHHUS U BO3MOKHOCTEH MPaKTUYECKOTO
MPUMEHEHUS Y TIOJIYYCHUS U3Y4aeMbIX BEIECTB.

OcBoeHue MpOrpaMMbl MO XHMHH CHOCOOCTBYeT (DOPMUPOBAHMIO TPEACTABICHUS O
XUMUYECKOM COCTABJIIIOIIECH HAydyHOM KAPTHHBI MHUpa B JIOTMKE €€ CHUCTEMHOM IIPUPOIBL,
LEHHOCTHOTO OTHOLIEHUS! K HAYyYHOMY 3HAaHUIO U METOJaM IO03HaHUA B Hayke. M3yueHue xumuu
IPOMCXOUT C IPUBJICUYCHUEM 3HAaHUH U3 paHee U3yYEHHBIX yU4eOHBIX IpeaMeToB: «OKpyKaroImui
MHUp», «buonorus. 5—7 xiacce» U «Pu3uka. 7 Kiacey».

[Ipu u3yyeHun XUMHUU TPOUCXOAUT (HOPMUPOBAHUE 3HAHUNA OCHOB XMMHYECKOW HAYKH KakK
00JacTh COBPEMEHHOT'O €CTECTBO3HAHMS, TPAKTUUECKON ACSITEIFHOCTH YEJIOBEKA U KaK OJTHOTO U3
KOMITOHEHTOB MHPOBOW KYJIBTYpBL. 3ajaua ydeOHOro mpeaMera COCTOMT B (OPMHPOBAHUHU
CUCTEMbl XMMHUYECKUX 3HAHUH — BaXHEHIIMX (AKTOB, MOHATUN, 3aKOHOB M TEOPETHUYECKUX
MOJIOKEHHUH, JIOCTYIHBIX OOOOIIEHUII MHPOBO33PEHUYECKOIO XapakTepa, s3bIka HayKd, B
NpHOOIIEHNN K HayYHBIM METOJIaM TMO3HAHUS NP U3YUYEHUHU BEIIECTB M XMMHUYECKHX peakluid, B
GOpMUPOBAaHWM W PA3BUTUM IIO3HABATEIBHBIX YMEHUH W WX TNPUMCHEHUU B Yy4eOHO-
MO3HABATENIbHON M y4eOHO-UCCIIEIOBATEIbCKON AESITeNbHOCTH, OCBOCHUU MPaBUI OE30MacHOTO
oOpallieHus1 C BEIIeCTBaMU B IOBCEIHEBHOM JKU3HMU.

[Ipy m3yyeHUHM XUMHUHM HA yPOBHE OCHOBHOTO OOIIEro 00pa3oBaHUs Ba)KHOE 3HAYCHHE
nproOpeny Takue e, KaK:

— (QopMHUpoBaHUE HMHTEIEKTYyallbHO PA3BUTON JMYHOCTH, TOTOBOW K camM0o0Opa30BaHUIO,
COTPYIHUYECTBY, CAMOCTOSITEILHOMY MPHHITHIO PpEIICHU, CHOCOOHOW aJanTUpOBAaThCS K
OBICTPO MEHSIOIIMMCS YCIIOBHUSIM KU3HH,

— HampaBJICHHOCTh OOY4YEHUS Ha CHUCTEeMAaTHYecKoe TMpuoOIIeHre OoOydarmuxcs K
CaMOCTOSITENIbHOM M03HABATEIHHON JEATENIbHOCTH, HAyYHBIM METO/IaM MO3HAHUS, POPMUPYIOLTIM
MOTHBALIMIO U Pa3BUTHE CIIOCOOHOCTEN K XUMUMU;

— o0ecrieyeHne YCIOBUM, CHOCOOCTBYIOIIUX MPUOOPETEHHIO OOYYaIOIUMUCS OIbITa
pa3HOOOpa3HON [1eATENbHOCTH, MO3HAHUS M CAMOIIO3HAHUS, KIIIOUEBBIX HAaBBIKOB (KIIHOYEBBIX
KOMITETECHIIH ), UMEIOIINX YHUBEPCAIBHOE 3HAUCHHE JIJISl PA3IMYHBIX BUIOB JICATEIbHOCTH;

— (gopmupoBanue o6mel (YHKIMOHATHHON U €CTECTBEHHO-HAYYHON IPaMOTHOCTH, B TOM
YHClie yMEHHUI OOBACHATDH U OLICHUBATH SBJICHUS OKPYXKAIOIIET0 MUPA, UCTIONb3Ys 3HAHUS U OIIBIT,
MOJIYYCHHBIC TIPU M3YUYCHUH XUMHUHU, MPUMEHSITh MX IPH PEHICHUU MpoOJieM B MOBCEIHEBHOM
JKU3HU U TPYJIOBOM JESATEIbHOCTH;

— ¢opmupoBaHre y 00ydalOMUXCsI TYMaHUCTUICCKUX OTHOIICHHA, TIOHUMAaHUsS IICHHOCTH
XUMHYECKHX 3HAHUHA IS BBIPAOOTKM HKOJIOTMYECKH MEIecO00pa3HOro IMOBENEHUs B OBITY U
TPYJOBOM AEATENBHOCTH B LENSX COXPAHEHHsI CBOETO 3/I0POBbS M OKPYXKAKOIIEW MPUPOIHOU
Cpelibl;

—pa3BUTHE MOTHUBALIMHU K OOYYEHMIO, CIIOCOOHOCTEH K CAMOKOHTPOIII0 M CAMOBOCIUTAHHIO
Ha OCHOBE YCBOEHMS OOLIEUEIOBEYECKUX IEHHOCTEH, I'OTOBHOCTU K OCO3HAaHHOMY BBIOOpY
npodusIs ¥ HAMIPaBJICHHOCTH JANIbHEHUIIEro 00y4eHusl.

OO6muiee yuCiIO 4acoB, OTBENEHHBIX I U3YYEHHUS XMMHUU Ha YPOBHE OCHOBHOTO OOIIETO
obOpasoBanus, coctaisieT 136 yacoB: B 8 kiacce — 68 yacoB (2 yaca B Hezento), B 9 kinacce — 68
yacoB (2 yaca B HEZICIIIO).



COJEP)KAHUE OBYYEHUA

8 KUIIACC

IlepBoHayajbHbIEe XMMHYECKHE TOHATHSA

[Ipeamer xumuu. Ponb XMMHUM B KU3HM 4YelOBeKa. XUMHUA B cucTeMe Hayk. Tema u
BenlecTBa. Pu3nyecKkue CBOMCTBA BEIECTB. ATperarHoe cocTosiHue BeuecTs. [lonsaTue o Meronax
NO3HaHUA B XuMHU. HYucTele BeecTBa U cMecH. CriocoObl pa3fiesieHHus CMECEH.

ATOMBI U MOJIEKYJIBl. XUMUYECKHE 37eMEHTbl. CHMBOJIBI XMMUUYECKUX 3JIeMeHTOB. [IpocThie
U CJIOXHBIE BelllecTBa. ATOMHO-MOJIEKYJIIPHOE YUEHUE.

Xumunueckas popmyia. BareHTHOCTh aTOMOB XMMUYECKHUX 3JIEMEHTOB. 3aKOH MOCTOSIHCTBA
cocraBa BemecTB. OTHOcuTenbHass aromMHas Macca. OTHOCUTENBHAs MOJIEKYJISIpHAs Macca.
MaccoBas 10J1s1 XUMHUYECKOTO 2JIEMEHTA B COCTMHEHUH.

KonuuectBo BemiectBa. Monb. MossipHast Mmacca. BzaumocBs3b KonM4ecTBa, Macchl M 4ucia
CTPYKTYPHBIX €AMHHUII BeulecTBa. Pacuérsl o popmynam XUMUYECKUX COETUHEHUH.

dusnyeckue M XUMHUYECKHE SBICHMs. XUMHUYECKass peakuus M €€ INPU3HAKH. 3aKOH
COXpaHEHHsI MacChl BEIIECTB. XUMHUYECKUE ypaBHEHUs. Kiaccupuranus XUMHUYECKHX peakuuit
(coenuHeHus, pa3I0KEeHHsI, 3aMEIICHUS, OOMEHA).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XHMHUYECKOW MOCYIOW, MpaBHaMd PaOOThl B JIa0OpaTOpUU M MpUEMaMHU
oOpamieHus ¢ J1aboOpaTOpHBIM O0OPYZOBAaHHEM, HM3YYCHHE WM ONMUCAHWE (PU3HMUYECKUX CBOWCTB
00pa3110B HEOPraHMYECKHUX BEIIEeCTB, HaOmoaeHNe (pu3nueckux (IJIaBJIeHUE BOCKA, TasHUE JIbJa,
pacTHpaHue caxapa B CTyNKEe, KUIIEHHE U KOHJEHCAlMsl BOJbl) U XUMHUUYECKUX (TOPEHHUE CBEYH,
MPOKAJTUBAaHUE METHOW MPOBOJIOKH, B3aMMOJICHCTBIE MeJla C KUCIOTOMN) SIBJICHUM, HAOII0eHIE 1
OINMCaHUE MPU3HAKOB MPOTEKAHMUS XMMUYECKUX peakuuid (pas3yiokeHHe caxapa, B3auMOJEHCTBUE
CEpHOHN KHCIOTHI C XJOpPHAOM Oapus, pasnoxkeHue ruapokcuaa meau (II) mpu HarpeBanuw,
B3aUMOJICHCTBUE Kee3a ¢ pacTBopoM cosid menu (II), uzydenne cnocoOoB pa3ziejieHus CMeCeit: ¢
MOMOIIbI0 MarHuTa, (PUILTPOBaHUE, BHINAPUBAHUE, TUCTHIUIAIM, XpoMaTorpadus, MpoBeacHUE
OUHCTKM IIOBapE€HHOM coyid, HAOJMIOJEHHWE U ONMCAHME PE3yJbTAaTOB IPOBEACHHUS OIbITA,
WLUTIOCTPUPYIOIIETO 3aKOH COXPAHEHUS MacChl, CO3/ITaHUE MOJIeNiel MOJIEKYT (IIIapOCTEP>KHEBBIX ).

BaxHeiilue npeacraBuTe/ M HEOPraHMYeCKMX BelleCTB

Bo3nyx — cmecp rasos. Cocras Bo3ayxa. Kuciopox — 2/1eMEHT M IPOCTOE BEILIECTBO.
Haxoxnenne kucimopoja B mpupoje, GU3NUecKne U XUMUYECKHE CBOMCTBA (PEaKIMHU TOPEHHS).
Oxcunpl. Ilpumenenue kuciopopa. CrnocoObl MMOJYyYEHHs] KUCIOpoJa B JIabOpaTopuu U
npoMbIIUIeHHOCTH. KpyroBopor kuciopopa B mpupoge. O30H — ayioTponHas MOAU(pUKAIUSL
KHCIIOPOJa.

TermnoBoit 3h(deKkT XUMHUYECKOH peakiuH, TEPMOXHUMUYECKHE YypaBHEHHS, OJK30- U
SHIOTEPMHUUYECKHE peakuuu. TOIUIMBO: Yrojiib M MeETaH. 3arpsA3HEHHE BO3yXa, YCHUIICHUE
NapHUKOBOTO 3 deKTa, pa3pynieHre 030HOBOTO CIIOS.

Bonopon — snement u mpoctoe BemecTBo. HaxoxaeHune Boiopoaa B Mpupoje, Puandeckue
Y XMMUYECKUE CBOWCTBA, IPUMEHEHUE, CIIOCOObI noydeHus. Kucinotsl u conu.

MounspHbiii 00bEM ra3oB. Pacu€Tbl Mo XUMUYECKUM ypaBHEHUSIM.

®usnueckue cBoWcTBa BoAbl. Boma kak pacrBopurens. PactBopbl. Haceimennelie u
HEHACBIIIEHHbIE pacTBOphl. PacTBOpuMOCTh BemiecTB B Boje. MaccoBas 10Ji1 BELIECTBA B
pacTBope. Xumuueckue cBoiictBa Boabl. OcHoBaHMs. Poiib pacTBOpOB B IpHUPOJE U B KU3HU
yenoBeka. KpyroBopor BoAbl B mpUpoJe. 3arps3HEHHE NpUPOAHBIX BoA. OXpaHa M OYMCTKA
IPUPOJIHBIX BOJ.

Knaccugukanus Heopranmdyeckux coenuHeHuid. Oxcunpl. Kiaccudukaius OKCHIOB:
coneo0Opa3yroimue (OCHOBHBIC, KHCIOTHBIE, aM(pOTepHBIe) H Hecosieobpasyronie. HomeHkmarypa
okcu10B. Du3nyeckue U XMMUYECKHUE CBOKMCTBA OKCHIOB. [lomyyenue okcuaoB.



OcHoBanus. Knaccupukauus ocHOBaHMN: WIENOYM W HEPACTBOPUMBIE OCHOBAHMSL.
Homenkiiarypa ocHoBanuii. ®PuU3MYECKHME M XHUMHUYECKHME CBOWCTBA OCHOBaHWU. llomyueHne
OCHOBaHHI.

Kucnotel. Knaccudukanus xucinor. Homenkmarypa kucinot. OU3NYECKUE U XUMUYCCKUE
cBoiicTBa KucioT. Pan akrusHoctu metaiuioB H. H. bekerosa. [lonyuenue kucior.

Comu. Homenknarypa coneil. ®dusznueckue U XuMudeckue cpoiictBa cojeil. [lonyuenue
coJieil.

I'enernueckas CcBsI3p MEK1y KJIACCAMU HEOPTaHUYECKUX COCTUHEHHUI.

Xumuueckuit yIkcnepumenm:

KaueCTBEHHOE ONPE/CIICHUE COJICPIKaHHUS KUCIOpOAa B BO3IyXeE, MOJYYCHHE, cOOMpaHUE,
pacro3HaBaHHE€ W H3Y4YCHHE CBOWCTB KHCIOpOJa, HAOMIOEHUE B3aUMOJEWCTBUS BEIIECTB C
KHCJIOPOJIOM W YCJIOBHSI BOSHHUKHOBEHHUS M TPEKpAIICHUs TopeHus (moxapa), 03HAKOMJICHHE C
oOpa3liaMu OKCHJIOB M OIMCAaHUE HX CBOWCTB, IOJy4eHHE, COOMpaHUEe, paclo3HaBaHUE U
M3y4YeHUE CBOWMCTB BOJOpoaa (ropeHue), B3auMojeiicTBue Bojaopona ¢ okcumom menu (1)
(BO3MOXHO MCHOJIB30BaHUE BUAEOMATEpUaIoB), HaOIOAeHHEe 00pa3I[0B BEIIECTB KOJIUYECTBOM |
MOJIb, HCCJICIOBAaHUE OCOOCHHOCTEH pacTBOPEHHUS BEIISCTB C Pa3IMIHONW PACTBOPUMOCTHIO,
IIPUTOTOBJIEHUE PACTBOPOB C OIPEACIEHHOW MacCcOBOM J10J€il pPacTBOPEHHOIO BEIIECTBA,
B3aMMOJICIICTBHE BOJbI C MeTa/llaMu (HAaTpUEM M KajbLUeM) (BO3MOXKHO HCIOJIb30BaHUE
BUJICOMATEPHUAIIOB), HMCCIEAOBaHHE OOPa30OB HEOPTraHMYECKHX BEIIECTB PAa3JIMYHBIX KIIACCOB,
HaOJIOJICHUE W3MEHEHUs OKPACKM HMHAUKATOPOB B PACTBOpPAX KHUCJIOT M WIEJNOYEH, M3ydeHUE
B3aumojeiicTBus okcuaa meau (I1) ¢ pactBopoM cepHOM KUCIIOTHI, KUCIOT ¢ METalIaMH, PeaKkIuit
HEUTpaIM3allK, TTOJYYEHHE HEPACTBOPUMBIX OCHOBAaHMH, BHITECHEHUE OJHOTO METAIa APYTrUM
U3 pacTBOpa COJM, PEIICHHE OHKCIEPUMEHTANBbHBIX 33/ad 1o TeMme «BaxHelmme Kiacchbl
HEOPraHUYECKUX COCITUHEHUID.

Ilepuoanyecknii 3axkon u Ilepuoamyeckasi cucrema xumudeckux iemenros /. H.
MenpeneeBa. CTpoenne aToMoB. XUMHYeCKasaA CBA3b. OKUCIANTEIbHO-BOCCTAHOBUTEIbHbIE
peakuumn

[TepBbie OMBITKN KIacCU(UKAIIUN XUMHUYECKUX 3JIEMEHTOB. [IoHsATHE O rpyImax CXOJHBIX
9JIEMEHTOB (IIEJIOUHBIE U MIEJIOYHO3EMEIbHbIE METAJUIbI, TAJIOT€HbI, UHEPTHBIE Ta3bl). DIEMEHTHI,
KOTOpBIC 00pa3yroT aM(pOTEpPHBIE OKCHUJIBI M THAPOKCHUIBIL.

[lepmonnueckuii 3akoH. Ilepuogmueckas cucrema xumudeckux saemeHtoB /[ W
MengeneeBa. KopoTkonepuosnnas u JuiMHHonepuojaHas (opmbl Ilepuoanueckoit cucTembl
xumuueckux anemeHtoB J[. W. MenneneeBa. Ilepuoabt u rpynnbl. DPU3HYECKUH CMBICI
MOPSAAKOBOIO HOMEPA, HOMEPOB MEPUOJA U TPYIIIIBI JIEMEHTA.

Crpoenue aroMmoB. CocTtaB aTOMHBIX snep. M3otomnbl. DnekTpoHbl. CTpoeHue 3JeKTPOHHBIX
obosouek aromMoB mepBbIXx 20 xumuueckux oanemeHToB llepuommueckoit cucremsr JI. U.
MenneneeBa. XapakTepucTUKa XMMHUYECKOTO 3JIEMEHTAa M0 €ro nosuoxeHuto B lleproanueckoi
cucreme 1. 1. Menaeneena.

3aKOHOMEPHOCTU M3MEHEHHUs pajinyca aTOMOB XMMUYECKHX 3JIEMEHTOB, METAIUIMYECKUX U
HEMETAJUIMYECKUX CBOMCTB I10 TPYIIIIAM U IEPUOJAM.

3nauenue lleproanueckoro 3akonHa u [lepuoanueckoil CUCTEMBI XUMHUYECKUX 3JIEMEHTOB
JUIs pa3BUTHA HayKH U npakTuku. J[. . Mennenees — yd€HbIl U IpaKJaHUH.

Xumuueckas CBS3b. KoBasienTHas (monsipHas u HEMOoJIsIpHast) CBS3b.
DIEKTPOOTPULIATETLHOCTh XUMHYECKUX 3JIeMEHTOB. loHHAas CBS3b.

Crenenb okuciieHus. OKUCIUTEIbHO--BOCCTAHOBUTEIbHBIE peakiuu. [Iponeccsl okuciaeHus
1 BocCTaHOBJICHUS. OKUCTUTEIN U BOCCTAHOBUTEIIH.

Xumuueckuit IKcnepumenm:

n3y4deHue 00pa3IloB BEIIECTB METAJUIOB M HEMETAJNIOB, B3aUMOJICHCTBUE THAPOKCHIA IIMHKA
C pacTBOpaMM KHUCJIOT U UIEJNOYEH, NPOBEIECHUE ONBITOB, WUIIOCTPUPYIOIIUX IPUMEPDI
OKHCIIUTEIHHO-BOCCTAHOBUTEIBHBIX PEAKIIHi (TOpeHre, Peakliuy Pa3ioKeHHs, COSIUHEHNS).

Mescnpeomemmnuie ceazu



Peanmu3zanus MEXNpeAMETHBIX CBA3CH MpPU M3yYEHUU XUMUU B 8 KIJIacC€ OCYILECTBISETCS
Yyepe3 UCTIOIb30BaHUE KaK OOIIMX €CTECTBEHHO--HAYYHBIX MTOHATUH, TaK U MOHATUH, SBIISIOLIIXCS
CUCTEMHBIMU JJIsl OTJIENbHBIX [IPEIMETOB €CTECTBEHHO--HAYYHOTO IIHKIIA.

OO0111e eCTeCTBEHHO--HAYYHbIC TTOHSATHUS: HAYYHBIN (DaKT, TUIIOTE3a, TEOPHs, 3aKOH, aHAJIU3,
CUHTE3, KiaccupuKaluusa, TMepUOJAUYHOCTh, HAONIOJCHHe, OSKCIEPUMEHT, MOJEIHPOBAHUE,
U3MEpEHHE, MOJIETb, SIBIICHHUE.

®uzuka: Marepusi, aToM, OJJIEKTPOH, MPOTOH, HEHUTPOH, HOH, HYKJIUA, HU30TOIIbI,
pPaZMOaKTHBHOCTh, MOJIEKYJa, OJJEKTPUYECKHHA 3apsia, BEUIECTBO, TelOo, 00BEM, arperatHoe
COCTOSTHUE BelIeCTBa, Ta3, (M3MUECKHUE BEIUYUHBI, €IUHUIBI HU3MEPEHUS, KOCMOC, IUJIAHETHI,
383151, ComHILE.

buomnorus: potocuntes, npixanue, ouocdepa.

I'eorpadus: atmocdepa, ruapochepa, MUHEPATBI, TOPHBIE TOPOJIBI, ITOJIE3HBIE HCKOTIAEMBIE,
TOILIMBO, BOJHBIE PECYPCHI.

9 KJIACC

BemecTBo 1 XUMHYeCKAasl peaKIusi

[lepmomnueckuit 3akoH. llepuommueckass cucrema xXuMu4yeckux dieMeHtoB JI. .
MengeneeBa. CTpoeHue aToMOB. 3aKOHOMEPHOCTH B U3MEHEHUU CBOMCTB XUMUYECKHX JIEMEHTOB
HEepBbIX TPEX MEPHOJOB, Kalus, KalblMsl U UX COECAUHEHMH B COOTBETCTBUU C IIOJIOKEHUEM
aneMeHToB B [leproanueckoil cucreMe u CTpPOCHUEM WX aTOMOB.

CrpoeHue BemiecTBa: BUABl XMMHMUYECKON CBsi3U. THUIBI KPUCTAIIIMYECKUX PELIETOK,
3aBHCHUMOCTB CBOMCTB BELIECTBA OT THUMA KPUCTATMYECKON PEIIETKU U BUAA XUMUYECKON CBS3H.

Knaccudukanms m HOMEHKIATypa HEOPTaHMYECKHX BEIIECTB. XHMMHUYECKHE CBOMCTBa
BEIIECTB, OTHOCSIIMXCS K Pa3JIMYHBIM KjaccaM HEOPraHWYeCKUX COCIUHEHHM, TreHeTHYecKas
CBSI3b HEOPraHUYECKHUX BEIIECTB.

Knaccudukanus XMMHUECKUX PEaKIUil MO pa3jiHyHbIM MPU3HAKAM (10 YHCIYy U COCTaBY
YUYaCTBYIOUIMX B PEAKIIUH BEUIECTB, IO TETIOBOMY P QEKTY, 0 U3MEHEHHUIO CTETICHEH OKUCICHUS
XUMHYECKHX DJIEMEHTOB, 1O OOpaTUMOCTH, MO Yy4YacTHUIO Karajmusaropa). OJK30- U
HI0TEPMUYECKUE PEAKIINH, TEPMOXUMUYECKUE YPABHEHHUSI.

[Tonste o ckopoctu xumuueckou peakiuu. [loHsTHE 00 OOpaTUMBIX W HEOOPATHMBIX
XUMHUUYECKHUX peakiusax. [IoHsATHE 0 TOMOTEHHBIX U TeTeporeHHbIX peakiusax. [lonstue o katanuse.
[TonsiTre 0 XUMHUYECKOM paBHOBeCHHU. DaKTOPHI, BIUSIONINE HA CKOPOCTh XUMUYECKON PEaKIIuu 1
M0JIO’KEHNE XUMUYECKOTO PaBHOBECHSI.

OKHCTUTENbHO-BOCCTAHOBUTENbHBIC PEAKIMH, DSJIEKTPOHHBIM OallaHC OKHUCIUTENbHO-
BOCCTAHOBUTENBbHON peakiuu. CocTaBIeHUE YPaBHEHUH OKHCIUTEIbHO--BOCCTAHOBUTEIbHBIX
peaxIuil ¢ UCIOJIb30BaHUEM METO/1a JIEKTPOHHOTO OaaHca.

Teopust 3/IEKTPOIUTUUECKON JUCCOLMALMU. DJNEKTPOJIUTHI U HEIJIEKTPOIUTHL. KaTHOHBI,
AQHUOHBI. MeXaHU3M JMCCOIMAINY BEIIECTB C PA3IMYHBIMU BUAAMH XUMUYECKOH cBs3H. CTeneHb
nmucconranui. CHIbHBIE U CIIa0bIe SJICKTPOIIUTHI.

Peaknuu moHHoro obmeHa. YciaoBHsI MPOTEKaHUs peakUUid MOHHOTO OoOMEHa, IMOJIHbIE U
COKpallEHHbIE MOHHBbIE ypaBHEHMs peakuuil. CBoMCTBa KHMCIOT, OCHOBAaHUN M COJIEH B CBETE
MPEJCTaBICHU 00 JIEKTPONUTUYECKOM aucconuanuu. KadecTBeHHbIE peakIMy Ha HWOHBIL.
[TonsiTE O THAPOIN3E COJIEH.

Xumuueckuii IKcnepumenm:

O3HAKOMJIEHHE C MOJEJISMH KPUCTAUIMYECKUX PEIIETOK HEOPraHWYECKUX BEIIECTB —
METaUIOB W HeMeTauloB (rpadura W anmasa), CIOXKHBIX BEHIECTB (XJIOpHAA HATpHs),
UCCJIEJOBAaHUE 3aBUCHMOCTH CKOPOCTH XHMHYECKOM peakIuu OT BO3ACUCTBUS Pa3INYHBIX
(bakTOpoB, HCCIIEOBaHHE 3JIEKTPONPOBOJHOCTH PACTBOPOB BEIIECTB, MpOIEcca JAUCCOIUAINH
KHCJIOT, LIeJIouel U cojieil (BO3MOYKHO MCIOJIb30BaHUE BUJIEO MAaTEPUAIIOB), IPOBEICHUE OMBITOB,
WUTIOCTPUPYIONIMX TPU3HAKU TMPOTEKaHHs peakuuid MOHHOTO oOMmeHa (oOpa3oBaHHE OcCajKa,
BBIJICJIEHUE Ta3za, 00pa30BaHUE BOJIbI), OIMBITOB, HJUTIOCTPUPYIOUINX MPHUMEPHl OKHUCIUTEIHHO-
BOCCTAaHOBUTENBHBIX peaKlMii (FrOpeHue, peaklUu pas3NoKEHUs, COCTUHEHUS), pacrno3HaBaHUE



HEOPraHMYECKUX BEUIECTB C IIOMOIIBI0 KAa4eCTBEHHBIX pEaKkUMi Ha HOHBI, pELIECHUE
AKCIIEPUMEHTAIbHBIX 3a/1a4.

Hemera/uibl 4 MX COeJUHEHHA

OOmas xapakTepucTuka rajgoreHoB. (OCOOEHHOCTH CTPOEHMSI aTOMOB, XapaKTEpHBIE
crernieHu okucieHus. CtpoeHue M (U3NYECKHE CBOMCTBA HPOCTHIX BELIECTB — TIaJOICHOB.
XUMHYECKHE CBOMCTBA Ha IMpUMeEpe XJopa (B3aUMOJEHCTBHE C METaulaM{, HEMETalllaMu,
menoyaMu). XaopoBoaopo. CossiHast KUCII0Ta, XUMUYECKUE CBOMCTBA, MOJIyYeHHE, IPUMEHEHHUE.
[elictBue xjopa M XJOPOBOJOPOJA HA OpPraHW3M 4YeloBeKa. BaxkHelmume XJIOpUIbl U HUX
HaXO0XJIEHUE B IIPUPOJE.

O6mas xapaktepuctuka 37eMeHTOB VIA-rpynnel. OCOOEHHOCTHM CTPOEHHUSI AaTOMOB,
XapakTepHble cTeneHu okucieHus. CTtpoeHue M (U3MYECKHE CBOICTBAa NPOCTHIX BEIIECTB —
KHCJIOPO/Ia U Cepbl. AJUIOTPONHBIE MOAM(HUKAINK KHCIOPOAAa M Cepbl. XMMHUYECKHE CBOHCTBA
cepel. CepoBomopos, cTpoeHHe, (u3MyYeckHMe M XuMHueckue cBoicTBa. OKCHIBI cepbl Kak
NPEJCTaBUTENIN KUCIOTHBIX OKCHAOB. CepHas KHUCIOTa, (U3NYECKHE M XMMHUYECKHE CBOMCTBA
(oOure Kak MmpencTaBUTENs Kilacca KUCIOT U crenupudeckue). XUMUYECKHE peakiuy, JexKaliue
B OCHOBE IIPOMBIIIJIEHHOTO c110c00a MOJy4yeHus: CepHOM KUcaoThl. [IpumeHeHne cepHOl KUCIOTHI.
Conu cepHOM KHUCIIOTHI, KayecTBEHHas peakuuss Ha cyinbdar-uoH. HaxoxiaeHue cepbl U eé
COCIMHEHUH B INpupoje. XUMHUYECKOE 3arpsi3HEHHUE OKPYKAIOLIEH CpeAbl COSIUHEHUSMH CEpbI
(KMCTIOTHBIE 10%K/IH, 3arps3HEHUE BO3yXa U BOJIOEMOB), CIIOCOOBI €0 NMpel0TBPaILEHUS.

OOmast xapakTepucThuka 53JeMeHTOB VA-rpynnbel. OCOOEHHOCTH CTPOEHHUS AaTOMOB,
XapaKTepHble CTEMEeHW OKUCIEHUs. A30T, paclpoCTpaHEeHHEe B Hpupoze, Qusnueckue u
xumuueckue cBoiictBa. KpyroBopot asora B npuposae. AMMuUak, ero Gu3nyecKkue U XuMHUYECKUe
CBOWCTBa, MoJydyeHHe U npuMmeHeHue. Coiu aMMOHMA, UX PU3NYECKHUE U XMMUYECKHE CBOWCTBA,
npuMeHeHre. KauecTBeHHast peakiysi Ha HMOHbI aMMOHMs. A30THas KHUCIOTa, €€ IOJy4YeHHeE,
¢u3nyeckue W XMMHUYECKHE CBOMCTBa (0OOmMe Kak MpeJCTaBUTENs Kiacca KUCIOT H
cnenuduueckue). lVcnonap3oBaHue HUTPATOB U COJEM aMMOHMS B KaueCTBE MHUHEPAJIbHBIX
ynoOpeHnil. XuMHUYECKOe 3arpsa3HeHUEe OKpYXKarolllel cpesibl COeUHEHUSMHU a30Ta (KUCIOTHBIE
JOKIM, 3arpsi3HEHUE BO3/yXa, MOYBBI U BOAOEMOB). Docdop, auIOTPONHBIE MOAMPHUKALUU
docdopa, pusnyeckue u xumudeckue cpoiictBa. Oxcun docdopa (V) u dochopHas xucnora,
¢u3nveckne W XMMHUYECKHE CBOMCTBa, moixydeHue. Vcmonp3oBanue ¢QocdaroB B KauecTBe
MHUHEpaJIbHBIX y100pEHUH.

O6mas xapaktepuctuka 37eMeHTOoB I[VA-rpynnbel. OCOOEHHOCTHM CTpPOEHHUSI AaTOMOB,
XapaKTepHble CTENEHU OKHCICHMA. YTIJIEpOA, aJUIOTPONHbIE MOAU(UKALMU, paclpoCTpaHEHHE B
npupoze, Gpu3nYeckne u XUMU4ecKne cBoiicTBa. Ancopobuus. Kpyrosopor yriepona B mpupose.
Oxcuapl yriepoja, uX (GpU3MUECKHe U XMMHUYECKHE CBOWCTBA, JACWCTBUE HA YKUBbIE OPraHU3MBbI,
MOJTydeHUE M MPUMEHEHHUE. DKOJIOTHUYCCKUE TPOOJIEMBI, CBA3aHHBIE C OKcHIoM yriepona (IV),
TUII0Te3a I1100aJbHOr0 MOTEINICHHsI KIIMMaTa, HapHUKOBBIN 3(pdekT. YTosbHas KUCI0Ta U €€ COoH,
ux (pu3nyUecKue U XMMHUYECKUE CBOWCTBA, MOJyYeHUE U pUMeHeHne. KauecTBeHHas peakius Ha
KapOoHaT-uoHbI. Mcrnonb3oBaHue kapOOHATOB B OBITY, MEAULIMHE, POMBIIIJIEHHOCTH U CEIbCKOM
XO35UCTBE.

[lepBoHayabHble MOHATHS 00 OPraHUYECKUX BELIECTBAX KAaK O COEIMHEHMAX yriepoja
(MeraH, 3TaH, 3TUJICH, alleTUJIEH, 3TaHOJI, [JIMLEPUH, YKCYCHas KucioTa). [IpupoHble HCTOUHUKH
yIIeBOIOPOAOB (yroJib, MPUPOAHBIN Ta3, HEPTH), MPOIYKTH UX MepepaboTku (OEH3UH), UX POJb B
OBITY M TIPOMBILUIEHHOCTH. [IOHsATHE O OMONOrMUecKM Ba)KHBIX BEIIECTBAX: XHUpPax, OeKax,
YyII€BOJAaX — M HX pOJM B JKU3HM 4YelOBEKAa. MarepuasbHOE €IUHCTBO OPraHUYeCKUX U
HEOPraHMYECKUX COEANMHEHUM.

Kpemuuii, ero ¢usnuyeckue M XUMHUYECKHE CBOWCTBA, IOJIy4Y€HHE U NPUMEHEHHUE.
Coenunenns kpemHus B mpupone. OOmme mnpexncraBienuss o0 oxcuzpe kpemuus (IV) u
KpeMHUEBOM kuciore. CHIIMKAThl, UX UCIOJIb30BAHUE B OBITY, B IPOMBIIUICHHOCTH. Bakneiimue
CTPOWTENBHBIC MaTepHajbl: KepaMHKa, CTEKJIO, IIEMEHT, OeTOH, jxene300eToH. I[Ipobiemsr
6€30I1aCHOT0 UCI0JIb30BaHMsI CTPOUTEIbHBIX MAaTEpPUAIOB B IOBCEAHEBHOM KU3HHU.



Xumuueckuii IKCnepumenm:

U3ydeHHe O00pa3llOB HEOPTaHMUECKUX BEIIECTB, CBOMCTB COJSIHON KHCJIOTHI, MPOBEIACHUE
KaueCTBEHHBIX PEaKIMi Ha XJOPUA-UOHBI U HAONIOJACHHE MPU3HAKOB MX MPOTEKAHMS, OMBITHI,
oTpakaromue (pu3nyeckue M XMMHUYECKHE CBOMCTBA TaJOr€HOB M WX COCAMHEHHUH (BO3MOXKHO
UCIIONIb30BaHUE BHUIEOMATEPUAIOB), O3HAKOMIIEHHE C OO0pa3lamMu XJIOPHAOB (TaJOreHHIOB),
O3HaKOMJICHHE C oOpasmamMu cepsl W €€ COCOUHEHUSAMH (BO3SMOXKHO HCIOJIb30BAHUE
BUJICOMATEpHaNoB), HaOMIOJEeHUEe TMpolecca OOyriIMBaHMs — caxapa TMOJ  JeHCTBUEM
KOHIICHTPUPOBAHHON CEPHOM KHUCJIOTHI, U3YyYEHHE XMMHUYECKHUX CBOMCTB pa30aBIIEHHON CEpHOI
KHUCJIOTHI, MPOBEIEHNE KAaYeCTBEHHOW peaKIMu Ha Cylnb(aT-uoH U HaONIoJeHHEe Tpu3HaKa eé
NPOTEKAaHUs, O3HAKOMJICHHE C (U3UYECKUMHU CBOMCTBaMH a30Ta, ¢ochopa M UX COCIUHEHUUH
(BO3MOYKHO HCIIOJIb30BAHHME BHJIEOMATEPHANIOB), 00pa3aMu a30THHIX U (HOCHOPHBIX yI0OpeHUH,
[OJlydYeHUe, CcoOMpaHue, pacro3HaBaHUE W U3YYEHHE CBOMCTB aMMMaka, IPOBEJICHUE
KauyeCTBEHHBIX PEaKInil Ha HOH aMMOHHUS U (pochaT-MOH U U3yueHUe MPU3HAKOB UX MPOTEKAHUS,
B3aMMOJICICTBIE KOHLIEHTPUPOBAHHOM a30THON KHUCIOTHI C ME/AbI0 (BO3MOYKHO HCIOJb30BaHUE
BUJICOMATEPHUAIIOB), U3YUYCHHUE MOJIeJIe KPUCTANIMYECKUX PEIIETOK aMasa, rpadura, GpysiepeHa,
O3HAaKOMJIEHHE C IPOLIECCOM aAcOpOLMU PacTBOPEHHBIX BEILIECTB AKTUBUPOBAHHBIM YITIEM U
YCTPOMCTBOM MPOTHBOra3a, IOJIy4YeHHe, COOMpaHue, pacro3HaBaHHE W H3yYEHUE CBOMCTB
YIJIEKUCIOro Ta3a, IPOBEJIEHUE KAuyeCTBEHHBIX pEaKIMil Ha KapOOHaT M CHJIMKAaT-HOHBI M
U3YYEHUE I[PU3HAKOB UX INPOTEKaHUs, O3HAKOMJIIEHHE C MPOAYKIMEH CHUIMKATHOU
IIPOMBILIUIEHHOCTH, PEUIEHUE SKCIIEPUMEHTAIBHBIX 33/1a4 110 TeMe «Ba)kHelme HeMeTauibl U UX
COCIMHEHUS.

MeTtajliibl M MX COCJUHEHUS

OO01mas xapakKTepuCTUKa XMMHUYECKHUX JIEMEHTOB — METAJUIOB HA OCHOBAHHUH MX MOJIOKECHUS
B Ilepnonnueckoii cucreme xumuueckux annemeHToB [[. M. MeHneneeBa u CTpOEHUS aTOMOB.
Crpoenue metaioB. Mertaminueckass CBs3b M METAIMYECKAs KPUCTAIMYECKas peHIETKa.
DNEKTPOXUMUYECKUN sl HanmpspDKeHU MeTaioB. Du3MYecKne W XUMUYECKHE CBOMCTBA
MeTaisioB. O6mue crnocoObl monydeHus: MetawioB. [IoHATHE O KOPPO3UH METAJIOB, OCHOBHBIE
CrocoOBl 3amuThl UX OT Kopposuu. CruiaBel (CTajb, YyryH, MIOPATIOMUHHUHA, OpoH3a) W HX
pPUMEHEHHE B OBITY U IPOMBIIIIEHHOCTH.

[Ilenoynble MeTaIUIBL: TOJ0KEHUE B [lepuoanyeckoii cucteMe Xumuyeckux 3semeHTos /. U.
MeHnneneeBa, CTpOE€HHME HMX aTOMOB, HaxoXJIeHUE B mpupojae. Puznueckrue U XUMHUYECKUE
cBOiicTBa (Ha mpuMepe HaTpus U Kainus). OKCUIIbI U THUJIPOKCHUIbI HAaTpusl U Kanus. [Ipumenenue
LIEJIOYHBIX METAVIOB U UX COCIMHEHUM.

[I{erouHO3EMENBHBIE METAIUIBI MATHUM M KaJbLUi: 10JI0OKEeHUE B [lepuonnueckont cucreme
xumuueckux snemeHToB J[. M. MenneneeBa, cTpoeHHE MX aTOMOB, HaXOXKIEHUE B IPUPOJIE.
@u3nyeckue M XMMUYECKUE CBOMCTBA MarHvs M Kajablus. BakHellnne COeIMHEHUs KajbLHs
(oxcun, ruapoKkcum, conu). JKECTKOCTh BOJBI U CIIOCOOBI €€ YCTpaHEHUSI.

AmoMuHuii: nonoxeHue B llepumonnueckoil cucreme xumuyeckux snementoB J[. U.
MeneneeBa, CTpoeHHE aToMa, HaxOoXAeHUEe B mpupojae. Pusnueckue U XUMHYECKUE CBOMCTBA
aMoMUHUS. AM(POTEpHBIE CBOMCTBA OKCHJIA M THIPOKCHIA AITFOMUHUSI.

Kenezo: mnonoxenue B Ilepmonnueckoir cucreme XuMuUueckux snemeHtoB J[. .
MeneneeBa, CTpoeHHE aToMa, HaXOXACHUE B npupoae. Pusndeckue U XMMHYECKUE CBOMCTBA
xene3a. Oxcuabl, runpokcunsl U conu xeneza (II) u sxenmesza (III), ux coctaB, cBoiicTBa u
IIOJIy4CHHUE.

Xumuueckuii IKCnepumenm:

03HAKOMJICHHE C 00pa3llaMi METAIJIOB M CIUIABOB, MX (PM3NYECKUMHU CBOWCTBAMH, U3YUYCHUE
pe3yIbTaTOB KOPPO3UU METAIIOB (BO3MOKHO HCIIOJIb30BAHME BUCOMATEPHATIOB), OCOOCHHOCTEM
B3aMMOJCHCTBUS OKCHJA KalblMsi U HATpus C BOJOM (BO3MOXXHO  HCIOJb30BaHUE
BUJICOMATEPHUAIIOB), HCCIEJAOBAaHUE CBONCTB KECTKOM BOMBI, Ipolecca TOpPEHHs JKele3a B
KUCIOpoJie  (BO3MOXHO  HCIOJIb30BAaHHWE  BUIEOMATEpUaTIOB), IPU3HAKOB  MPOTEKAHUS
KauyeCTBEHHBIX PEaKIMi Ha MOHBI: MarHuf, KajblUs, allOMUHUS, IHUHKa, kene3za (II) u xenesza



(III), meau (I1), HaOMrOEHWE W ONMHMCAHWE IMPOIIECCOB OKPAITMBAaHMS IUIAMCHH MOHAMU HATPHS,
Kamusi U Kalblus (BO3MOXXHO HCIIOJIb30BAHHE BHJICOMATCPUAIIOB), UCCIICOBAHUEC aM(pOTEPHBIX
CBOMCTB TMJIPOKCHAA AIIOMUHUSA M THAPOKCHJA LIMHKA, PEIICHUE 3KCIEPUMEHTAIbHBIX 3a4a4 I10
TeMme «BaxHelme MeTamibl 1 UX COSTUHEHUSD.

XuMHA U OKpYKAKLIas cpeaa

BemectBa 1 maTepuanbl B MOBCEIHEBHOW >KM3HM 4eloBeKa. be3omacHoe HCmoJib30BaHUE
BEIIECTB M XUMHUYECKUX peakiuii B ObiTy. IlepBas momomipb MpH XUMHYECKHX OXOrax |
OTpaBJICHHUSIX.

XUMUYECKOE 3arpsi3HEHUE OKpYKawlueh cpensl (IpeaenbHasl TOMyCTUMAas KOHIICHTpaIus
BemecTs, nanee — [1JIK). Poib xuMuu B pemieHn# SKOIOTHIECKUX TTPOOIIeM.

Xumuueckuii Ikcnepumenm:

n3ydeHue o0pasioB MaTeprasoB (CTEKIIO, CIJIaBbl METAJIJIOB, MOJIMMEPHBIC MaTEPUAIIBI).

Mescnpeomemnmnuie ceazu

Peanuzanust MexXnpeIMETHBIX CBS3€H NMpPH M3yYEHUM XUMUU B 9 Kilacce OCYIIECTBISETCA
yepe3 UCIOIB30BaHUE KaK OOIIUX €CTECTBEHHO-HAYYHBIX MOHSATHH, TaK U MOHATUHN, SBIISIOIIUXCS
CHUCTEMHBIMU JJIs1 OTAEJBHBIX MPEIMETOB €CTECTBEHHO--HAYYHOI O [IUKJIA.

OO01re ecTecTBEeHHO-HAYYHbIE MMOHATHUS: HAYYHBIN (DaKT, TUIIOTE3a, 3aKOH, TEOPHsl, aHAIIN3,
CUHTE3, KIaCCU(PUKANHNS, TCPUOJAUIHOCTh, HAONIOJCHHUE, OSKCICPUMEHT, MOJCIHPOBAHUE,
U3MEpEeHHEe, MOJIENb, SIBIICHUE, TAPHUKOBBIN 3()PeKT, TEXHOTIOTUsI, MaTepHAIIbI.

®dusnka: Marepusi, aToM, DdJEKTPOH, NPOTOH, HEHUTPOH, WOH, HYKIHUJ, HU30TOIbI,
PaAMOAKTUBHOCTh, MOJIEKYJIa, SJCKTPUYECKUM  3apsid, MPOBOJHUKH, IMOJYNPOBOIHUKH,
TUDJIEKTPUKH, (DOTOIIIEMEHT, BEHIECTBO, TENO, OOBEM, arperaTHoe COCTOSIHHE BEIIEeCTBAa, ras,
pacTBOp, paCTBOPUMOCTH, KPUCTAJUTMUECKAsl pelI€TKa, CIUIaBbl, (PU3MYECKUE BETUYUHBI, €AMHUIIBI
M3MEPEHUsI, KOCMHUYECKOE MPOCTPAHCTBO, IJIaHETHI, 3BE3/1b1, COHILE.

buonorus: ¢orocunres, npixanue, Ouochepa, SKOCHUCTEMa, MUHEpaJIbHbIE YIO0OpEHMUS,
MHKPOIJIEMEHTHI, MAKPO3JIEMEHTBI, IUTATEIbHbIE BEILIECTBA.

['eorpadus: atmocdepa, ruapocdepa, MUHEpAIbI, TOPHBIE TOPOJIbI, TOJIE3HBIE HCKOMaeMBbIE,
TOILIMBO, BOJIHBIE PECYPCHI.



IIVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI 11O XUMHHU HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUSA

JIMYHOCTHBIE PE3YJIBTATBI

JIM9HOCTHBIE PE3yNbTaThl OCBOCHUS IMPOTPAaMMbl OCHOBHOTO o0miero oOpa3oBaHUS
JOCTUTAIOTCS B X0/1€ 00y4YEeHUsSI XUMHUH B €IUHCTBE Y4EOHON M BOCIUTATEIBHOMN NEATEIHHOCTH B
COOTBETCTBUU C TPATUITMOHHBIMH POCCHICKUMU COIMMOKYJIBTYPHBIMHU U YXOBHO-HPABCTBEHHBIMHU
[EHHOCTSMH, MPUHATHIMU B OOIIECTBE NpPaBUJIAMU W HOPMAaMU TOBEIEHUS U CIIOCOOCTBYIOT
poreccaM CaMOTIO3HAHWSI, CAMOPA3BUTHSI M COIMATN3AINN 00yJatOIINXCsl.

JIM4HOCTHBIE pE3yNbTaThl OTPaXAIOT TOTOBHOCTh OOYYaIOIIUXCS PYKOBOJICTBOBATHCS
CUCTEMOH TO3WTHBHBIX I[EHHOCTHBIX OPHCHTAIMKA W PACIIUPCHHE OIbBITA JIEATEIHPHOCTH Ha e
OCHOBE, B TOM YHCJI€ B YaCTH:

1)maTpuoOTHYECKOTO0 BOCIIMTAHUA:

[IEHHOCTHOTO OTHOUICHHS] K OTEYECTBEHHOMY KYJIbTYpPHOMY, HCTOPUYECKOMY U HAyUYHOMY
HACJICTUIO, TIOHMMaHUs 3HAYCHWS XUMHUYCCKOW HAyKu B JKH3HH COBPEMEHHOIO OOIIECTBa,
CIIOCOOHOCTH BIAJETh JOCTOBEpHON HMH(OpMalMeil 0 MEpeqOBBIX JOCTHKEHUSX U OTKPBITHUAX
MHUPOBOH W OTCUYECTBEHHOW XWMHH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSX 00 YCTPOMCTBE
Mupa 1 o0IIeCTBa;

2)rpaaaHcKoOro BOCIIUTAHUS:

MPEJICTAaBICHUST O COLHUAIBHBIX HOPMax M MpaBHJIaX MEXJIMYHOCTHBIX OTHOIICHHWH B
KOJUICKTHBE, KOMMYHHKATUBHOM KOMITETEHTHOCTH B 00IIECTBEHHO MIOJIC3HOM,
yu4eOHO-UCCIEeIOBATEIbCKON, TBOPUYECKOM W JPYrMX BHUAAX JIE€ATEIbHOCTH, TOTOBHOCTH K
pa3HOOOpa3HOW COBMECTHOW JEATCILHOCTH MPHU BBIMOTHCHUH YU4eOHBIX, TTO3HABATEILHBIX 3aad,
BBIMIOJTHEHUH XHUMHYECKHX OSKCIEPUMEHTOB, CO3JaHHHM Y4YEOHBIX TIPOEKTOB, CTPEMJICHHS K
B3aMMOITIOHMMAHHUIO M B3aMMOIIOMOIIM B TPOIECCEe ITOW y4eOHOW AESITeTbHOCTH, TOTOBHOCTH
OLICHMBATh CBOE IMOBEACHHE M TMOCTYINKH CBOMX TOBApHUIIECH C TMO3MIHUMA HPABCTBEHHBIX U
MIPABOBBIX HOPM C YIETOM OCO3HAHHUS MTOCIICICTBHI IMOCTYITKOB;

3)IeHHOCTH HAYYHOTI'O NO3HAHMSA:

MHPOBO33PCHUYCCKUE  MPEJACTABICHUS O  BEIMIECTBE M XUMHYECKOM  PEaKIuw,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO DPa3BUTHS HAyKH U COCTABIISIIOIIME OCHOBY JUJIS
MOHUMAHHUS CYITHOCTH HAyYHOU KapTHUHBI MHUPA, MPEACTABICHUS 00 OCHOBHBIX 3aKOHOMEPHOCTSIX
pa3BUTHUS PUPOBI, B3aUMOCBS3SAX YEIOBEKa C MPUPOJHON CPeloi, O POJIM XMMHUH B MO3HAHUU
ATUX 3aKOHOMEPHOCTEN;

MO3HABaTElIbHbIE MOTHUBBI, HAIPaBJICHHBIE HA IMOJIY4YEHHE HOBBIX 3HAHUW MO XUMUH,
HeoOXoauMBbIe ISl OOBSCHEHUS HAOIIOaeMBbIX IMPOIECCOB W SBJICHWH, IO3HABATEIILHOM,
UHGOPMAIMOHHON U YUTATEIHCKON KYJIbTYphI, B TOM YHCIIE HABBIKOB CAMOCTOSITENIbHOM paboThI C
y4eOHBIMH TEKCTaMH, CIPABOYHOM JIUTEPATYpPOH, MOCTYINHBIMH TEXHUYCCKHUMH CpPEICTBAMHU
nH(GOPMAIMOHHBIX TEXHOJIOTHH;

WHTEpEC K OOyYEHUWIO W IO3HAHUIO, JIFOO03HATEILHOCTh, TOTOBHOCTh M CIOCOOHOCThH K
€caM000pa30BaHUI0, MPOEKTHOM U HCCIEA0BATENbCKON NESATENbHOCTH, K OCO3HAHHOMY BBIOOpY
HAIPABJICHHOCTH U YPOBHSI OOYUCHUS B TaTbHEHIIIEM;

4)¢popmMupoBaHus KyJbTYPbl 310POBbS:

OCO3HAHWE IICHHOCTH YXU3HU, OTBETCTBEHHOT'O OTHOIICHUS K CBOEMY 3J0POBBIO, YCTAHOBKH
Ha 3J0pOBbI 00pa3 >KW3HM, OCO3HAHUE IMOCIEACTBHI U HENPHUSITHE BPEIHBIX MPUBBIYEK
(ynorpeOneHusT aJKOroJisi, HApKOTUKOB, KYpPEHHUs), HEOOXOAMMOCTH COOJFOJCHUS IPABUII
0€30MacHOCTH NP OOpaLICHUH ¢ XUMHUYECKUMHU BEUIECTBAMH B OBITY U pealbHON KU3HU;

5)Tpy10BOro BOCIIUTAHUS:

MHTEpEeC K MPAKTUYECKOMY HU3YUYCHHIO mpodeccuil u TpyAa pa3lIudHOro poja, yBaKeHUE K
TPYAY U pe3yiabTaTaM TPYJOBOU JACSATEILHOCTH, B TOM YUCIIC HA OCHOBE IIPUMEHEHUS TIPEIMETHBIX
3HAHMM 1O XHUMHH, OCO3HAHHBI BBIOOP HWHAMBUAYAIbHOW TPACKTOPUU MPOJOIKEHUS
oOpa3oBaHUsl C YYETOM JMYHOCTHBIX HMHTEPECOB M CIIOCOOHOCTH K XHMHH, OOIIECTBEHHBIX



UHTEPECOB U TMOTPEOHOCTEH, ycHemHoil NpohecCHOHATBHON EeATENbHOCTH U Pa3BUTHSL
HEOOXOIUMBIX YMEHUH, TOTOBHOCTH aJaITUPOBATHCS B MPOPECCHOHATBHON Cpe/IE;
6)3K0JI0rM4eCKOro BOCIIUTAHUSA:

HKOJIOTMYECKHU 11€JIeCO00pa3HOe OTHOILIEHUE K MPUPOJE KaK MCTOYHMKY >KM3HU Ha 3emIe,
OCHOBE €€ CyIlIeCTBOBaHHUS, MOHMMAHUE IIEHHOCTH 3J0pPOBOrO M Oe3omacHoro obpaza >KHU3HH,
OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY (U3MUYECKOMY M TICUXHYECKOMY 3/I0POBBIO,
OCO3HaHHE LIEHHOCTU COOIIO/IEHUS MTPaBIJI 0€30MaCHOTO MOBEJACHHS pHU paboTe ¢ BEUIECTBAMH, a
TAKXE B CUTYAILUAX, YTPOKAIOIINX 3J0POBbIO U KU3HU JIIOJICH;

CIIOCOOHOCTH MPUMEHSTh 3HAaHUS, MOTy4aeMble MIPU U3YYCHUU XUMUU, JUIS PELICHUS 3a/1a4,
CBSI3AHHBIX C OKPYXKAIOWIEW NPUPOJHOW CpEIOH, Uil TMOBBIILICHUS YPOBHS 3KOJIOTHYECKOU
KYJIBTYpPbI, OCO3HAHUS TJI00AJBHOTO XapakTepa SKOJIOTHYECKHUX MpoOJieM M MyTel MX pelieHHs
MOCPEACTBOM METOJIOB XMMHH, SKOJOTMYECKOTO MBIIUICHUS, YMEHUS PYKOBOJCTBOBATbCS UM B
MIO3HABATEJIbHOW, KOMMYHUKATUBHOMN M COLUATILHON MPAKTHUKE.

METANPEAMETHBLIE PE3YJIbTATHBI

B cocrtaBe MmerampeaMeTHBIX pE3yNbTAaTOB BBIICISAIOT 3HAYMMbIE 1 (HOPMHUPOBAHUS
MHPOBO33pEHHUS OOIlIEHAy4YHbIC TOHATHUS (3aKOH, TEOpHs, MPHUHIIUI, TUNOTe3a, (akT, CUCTEMA,
MPOLIECC, SKCIIEPUMEHT U JIPYroe.), KOTOPbIE HUCIONB3YIOTCS B €CTECTBEHHO-HAYUYHBIX y4EOHBIX
npeaMeTax U MO3BOJISIIOT HA OCHOBE 3HAHMM M3 ATUX MPEIMETOB (OPMHUPOBATH MPEACTABICHUE O
[EJIOCTHOW HAyYHOW KapTHMHE MHUpa, M yHHBEpcalbHbIe ydueOHble NeHCTBHUS (ITO3HABATEIbHBIE,
KOMMYHHKATHBHBIC, PETYJISTHBHBIC), KOTOPBIE 00€CIeYnBalOT (OPMHUPOBAHUE TOTOBHOCTHU K
CaMOCTOSITENIbHOMY TUIAHUPOBAHUIO M OCYIIECTBICHUIO YU€OHOM e TEIbHOCTH.

Ilo3naBaTeibHBbIE YHUBeEPCAJbHbIE YUeOHbIE AeiCTBUS

ba3oBble JlornuecKkue 1eMcTBUA:

YMEHHUSI UCIOJb30BaTh IMPUEMBI JIOTHUYECKOIO MBILIUICHUS MPH OCBOCHUM 3HAHUM:
PacKpbIBaTh CMBICII XUMUYECKUX MOHATUH (BBIIEIATh UX XapaKTEpHbIE MPU3HAKHU, YCTaHABIUBAThH
B3aUMOCBSI3b C JPYTMMHU TOHSATHUAMH), HCIOJIb30BATh MOHSATHS IS OOBSCHEHUS OTIEIBHBIX
(bakToB U SBJICHU, BHIOMPATh OCHOBAHUS U KPUTEPUH ISl KJIaCCU(PUKAIIUU XUMUYECKUX BEILIECTB
U XUMHYECKUX PEaKIMi, yCTaHaBIMBATh MPUYMHHO-CICJACTBEHHBIE CBSI3U MEXIY OOBEKTaMu
U3YYCHHUS, CTPOUTH JIOTUYECKUE pacCyX JeHHs (MHAYKTUBHbBIC, NEAYKTUBHbBIC, 1O aHAJOTHH),
JIETIaTh BBIBOJIBI U 3aKJIFOUECHUS;

yMEHHE MPUMEHSTh B Ipollecce MO3HAHMs TMOHATUS (MPEAMETHbIE U METalpeIMETHbIE),
CUMBOJIMYECKHE (3HAKOBBIE) MOJIETH, HCIIOJIb3yeMble B XHUMHUHU, MPeoOpa3OBHIBATH IIHMPOKO
IpPUMEHSEMbIE B XUMHUU MOJICIbHBIC MPEACTABICHUS — XUMUYECKUN 3HAK (CHMBOJ AJIEMEHTA),
xuMuueckass ¢GopMmysa U YpaBHEHHE XHUMHYECKOM peakuuu — TpH PelIeHuH Y4eOHO-
MIO3HABATEJIbHBIX 33/]a4, C YUETOM 3TUX MOJIEIbHBIX MIPEACTABICHUHN BBISBIATh U XapaKTEpPU30BaTh
CYILIECTBEHHBIC MPU3HAKH U3Y4aeMbIX 00OBEKTOB — XMMHUYECKUX BEIIECTB U XUMHYECKUX PEaAKIUH,
BBIBJISITH OOIIME 3aKOHOMEPHOCTH, NPUYMHHO-CICICTBEHHBIE CBS3M W NPOTUBOpPEYHS B
M3Yy4aeMbIX MPOLECCAX U SIBJICHUSX.

Ba3oBble ucciegoBare/bCKue 1eHCTBUSA:

YMEHHUE HCIOJIb30BaTh IOCTABICHHBIE BOIPOCHI B KA4YE€CTBE MHCTPYMEHTA IO3HAHMS, a
Takkeé B KauecTBE OCHOBBI Mg (OPMHpPOBAHUS TUIOTE3bl IO MPOBEPKE MPABUIBHOCTU
BBICKA3bIBAEMBIX CYKJICHHI;

NpUOOpEeTEHUE OMbITa MO IUIAHWPOBAHUIO, OPTraHU3AlMM M TPOBEICHHUIO YYEHUYECKUX
IKCIIEPUMEHTOB, YMEHHE HAOIIOAATh 32 XOJ0M IPOIECcCa, CaMOCTOSTEIBHO MPOTHO3UPOBATE €T0
pe3ynbTaT, (opMyaupoBaTh 0000IIEHHS W BBIBOJBI IO pe3ylbTaTaM MPOBEAEHHOTO OIBITA,
UCCJIEIOBAHMSI, COCTABIIATh OTUET O IPOJAEIaHHOM pabdoTe.

PaGora ¢ undopmanmeii:

YMEHHE BBIOUPATh, aHATM3UPOBATH U HHTEPIIPETHPOBATH MHPOPMAITUIO PA3TMYHBIX BUIOB U
dopM mpencTaBiIeHHs, MOTYYaeMyI0 M3 Pa3HBIX MCTOYHHKOB (HAy4HO-TIOMYJSpHAs JHUTEpaTrypa
XUMHUYECKOTO COJIep KaHusl, CIIPaBOYHbIE TOCOOUs, pecypchl HTepHETa), KPUTUYECKH OIICHUBATH
MPOTUBOPEUHBYIO U HEJOCTOBEPHYIO HHPOPMAIHIO;



yYMEHHE MPUMEHSTh Pa3IMYHble METOMbI U 3aMpOCHl MPU MOKUCKEe U 0TOope MHbOpMaAIUU U
COOTBETCTBYIOIINX JAHHBIX, HEOOXOAMMBIX JJIS BHITIOJHEHHS YYCOHBIX M MO3HABATEIbHBIX 3a]1a4
onpeAenéHHOr0 THIA, MPUOOpETEeHHE OmbiTa B O0OJACTH HCIOJIL30BaHUS WHGOPMAIMOHHO-
KOMMYHUKATUBHBIX TEXHOJIOTHM, OBJIQJCHUE KYJIbTYpOW aKTUBHOTO HCIOJIb30BAHUS Pa3TUYHBIX
MOWCKOBBIX CHCTEM, CAaMOCTOSITENIbHO BBIOMpAaTh ONTUMAJIbHYIO (HOpMYy MpeNCTaBICHUS
UHPOPMAIIMM W WLTIOCTPUPOBATH PEIIaeMbIC 3a/ladll HECIOXHBIMH CXEMaMH, Juarpammamu,
npyrumu popmamu rpaduku ¥ UX KOMOUHAIIUSAMU;

YMEHHE HCIOIb30BaTh W aAHAIU3UPOBATh B IMpolecce y4eOHOH M MCCIenoBaTeIbCKON
NEeSATENIbHOCTH MH()OPMALIUIO O BIMSHUM MTPOMBIIIJIEHHOCTH, CETBCKOTO X034iCTBAa U TpaHCIOpPTa
Ha COCTOSIHUE OKpPY Karollel MPUPOAHOMN Cpebl.

KoMmyHnKkaTHBHBIE YHUBepCAJIbHbIC y4eOHbIE 1eliCTBUSA:

yMEHHUS 3aJaBaTh BONpPOCHl (B Xxoae aAuasora W (WM) AUCKYCCHHU) IO CYIIECTBY
oOcyxxgaemMoii  Tembl, (QOPMYIUPOBATH CBOU MPEIVIOKEHUS OTHOCUTENBHO BBITIOJHEHUS
MPEJI0KEHHOM 3a/1a4u;

YMEHUS MPEJCTABIATh MMOJIYYEHHBIE PE3YJIbTAThl [TI03HABATENIBHOW JIEATEIIbHOCTU B YCTHBIX
M TIMCBMEHHBIX TEKCTax; JelaTh NPE3EHTAlMI0 pPe3yJIbTaTOB BBIMIOJIHEHUS XHUMHYECKOTO
JKcIiepuMeHTa (J1abopaTOpPHOTO OMbITa, JAOOPATOPHOW paboThl MO MCCIEAOBAHUIO CBONCTB
BEIIECTB, yU€OHOTO MTPOCKTA);

YMEHHS y4eOHOro COTPYIHHUYECTBA CO CBEPCTHHUKAMH B COBMECTHOW IMO3HABATEIbHOW M
UCCJIEIOBATEIbCKON JIEATENbHOCTH IPU PEIIEHUU BO3HHUKAIOUIMX MpoOJieM Ha OCHOBE Y4€Ta
OoOLIMX MHTEPECOB M COIJIACOBaHUS MO3ULUK (0OCyXJIeHUs, OOMEH MHEHUSMH, «MO3TOBBIC
ITYPMBbD», KOOPJWHAIIMSA COBMECTHBIX JCUCTBUHM, ONMpEAeNieHHe KPUTEPHUEB MO OLIEHKE KayecTBa
BBIMIOJTHEHHON pabOTHI U IpyTHE).

PerynsiTuBHbIE yHUBEpPCAJIbHbIE YUeOHbIe 1eliCTBUA:

YMEHUE CaMOCTOATEIBbHO OIpPEACNATh LEIU JIEATEeIbHOCTH, IIAHUPOBAaTh, OCYLIECTBIIATD,
KOHTPOJIMPOBATh W TMPU HEOOXOJUMOCTH KOPPEKTUPOBATH CBOKO JESATEIBHOCTh, BBIOMpATH
Haubosee 3pPexTuBHBIE CIOCOOBI pelIeHHs] Y4eOHbIX U TO3HABATENbHBIX 33/1a4, CAMOCTOSITENIEHO
COCTaBJIATh WM KOPPEKTUPOBATH MPEIOKEHHBIN aIrOPUTM JAEHCTBUIM NPU BBINIOJIHEHUHN 3aJaHUI
C Y4€TOM IIOJIyYCHHUS HOBBIX 3HAHUUW 00 H3y4aeMbIX OOBEKTaX — BEIIECTBAX M PEaKLHUSAX,
OLICHMBATh COOTBETCTBHE IOJIyUEHHOI'O pe3yJsibTara 3asBJICHHOW II€JIM, YMEHHUE HCII0JIb30BATh U
AQHAJIM3UPOBATh KOHTEKCTHI, IPEIJIaraéMble B YCJIOBUU 33JIaHUM.

MHNPEAMETHBIE PE3YJIbTATHI

B cocraBe mnpeaMETHBIX pe3ylbTaTOB IO OCBOCHHUIO O0053aTEIbHOrO COACpKAHMUS,
YCTQHOBJICHHOTO JaHHOH (enepasbHOM pabodeld MpPOrpaMMoOid, BBIACHSIOT: OCBOCHHBIC
oOy4arlIMMUCS HAay4YHbIE 3HAHM, YMEHHS U CIOCOOBl JAeWCTBUM, creuuduyeckue Ui
npeAMETHOM 00JacTu «XUMHUS», BHUABI JEATCIBHOCTH IO TOJYYEHHUIO HOBOTO 3HAHHUS, €ro
MHTEPIIpEeTalNU, TPeoOPa30BaHUIO U IPUMEHEHUIO B PA3IMYHBIX YIEOHBIX U HOBBIX CUTYAIIHSIX.

K xonmy oOydyenus B 8 KJjiacce mpeiMeTHBIE Pe3ylbTaThl Ha 0Aa30BOM YPOBHE JOJDKHBI
OTpaxkaTb CHOPMUPOBAHHOCTH Y OOYUAIOIINXCSI YMEHUI:

® DaCKpbIBaTh CMBICJ OCHOBHBIX XMMHYECKHUX NOHSTHH: aTOM, MOJIEKyJla, XMUMHYECKUU
AJIEMEHT, IPOCTOE BEIIECTBO, CIOKHOE BEILECTBO, CMeCh (OJHOpPOJIHAs W HEOJHOPOJIHAs),
BAJICHTHOCTh, OTHOCHUTEJIbHAsI aTOMHAas M MOJIEKYJsipHash macca, KOJIMYECTBO BEIIECTBA, MOJb,
MOJIIpHasi Macca, MaccoBasl J0JIsl XMMHUYECKOrO 3JIEMEHTAa B COEIMHEHUHU, MOJSIPHBIA OO0BEM,
OKCHU/I, KUCJIOTA, OCHOBAHUE, COJIb, SJIEKTPOOTPULIATEILHOCTh, CTEIIEHb OKUCIEHUS, XUMHUYECKas
peakuus, kiaccuukanus peakUuui: peakluUu COECJUHEHHS, PEaKLUU pa3joKEHUs, peakuuu
3aMelleHus], Peakiui O0OMeHa, 9K30- U SHJOTEPMHUYECKHE PeakKlUU, TEIIoBoi 3¢ (heKT peakuuu,
ApO aroma, AJIEKTPOHHBIN CJIOH aroma, aTOMHas OpOMTajb, pajnyCc aTOMa, XUMUYECKas CBS3b,
NOJISIpPHAas M HEMOJSpHas KOBAJICHTHAsl CBS3b, MOHHAs CBA3b, MOH, KaTHOH, aHUOH, PacCTBOP,
MaccoBast 10Jis BellecTBa (IIPOLIEHTHAs! KOHIIEHTpAI|sl) B paCTBOPE;

® IUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XHMHYECKHUX TOHSATHH U NPUMEHSTh OTHU
MOHATUS IIPU OMHMCAHUU BEIIECTB U UX MTPEBPAICHUI;



® [ICI10JIb30BATh XUMUYECKYIO0 CUMBOJIMKY JUIsl COCTAaBIEHUS (OPMYJl BEILIECTB U ypaBHEHUI
XMMHYECKHUX PEaKIINii;

® OIIPEIENATh BAJEHTHOCTh aTOMOB JJIEMEHTOB B OWHApHBIX COEAMHEHUSX, CTEIEHb
OKHCJICHUS JIEMEHTOB B OMHApPHBIX COCIMHEHMSIX, IPHUHAJICKHOCTh BELIECTB K ONpPeeIEHHOMY
KJIACCy COCIMHEHUH 1o QopmyiaMm, BHI XHMHUYECKOW CBs3W (KOBAJICHTHAas W HWOHHAs) B
HEOPraHUYECKUX COCIMHEHHUSX;

epackpbiBaTh cMbici llepuonnueckoro 3axona JI. WM. MeHnneneeBa: 1eMOHCTpUPOBATH
NOHMMAHNE NEPUOANYECKON 3aBUCUMOCTH CBOICTB XMMUYECKUX IJIEMEHTOB OT UX IOJIOXKEHUS B
[Teproanueckoii cucTemMe, 3aKOHOB COXPAHEHMsI MAacChl BELECTB, IIOCTOSTHCTBA COCTaBa, aTOMHO--
MOJIEKYJISIPHOTO YYE€HHUsI, 3aKOHAa ABOTaJpo;

®ONMHCHIBATh H  XapakTepu3oBarh TaOinmuayro Qopmy [lepuonnmdeckoit  cUCTEMBI
XMMHUYECKHX 3JIEMEHTOB: Pa3JInyaTh MOHATHUS «IJIaBHAs noiarpymnna (A-rpymma)» u «1ododHas
noarpynna (b-rpymma)», mansie W OoyblIMe TEPUOIBI, COOTHOCHTH O0O3HAYEHHsI, KOTOPHIE
umerotrca B tabnune «llepuoanueckas cucrema xumuueckux snemeHtoB Jl. M. MenneneeBa» c
YHUCJIOBBIMU XapaKTEPUCTUKAMU CTPOEHHUS aTOMOB XUMHUYECKUX 3JIEMEHTOB (COCTaB U 3apsij SApa,
o0I111ee YnCII0 3JIEKTPOHOB U PACIIPEICIIEHUE UX 10 3JIEKTPOHHBIM CIIOSIM);

e KjlacCU(PULMPOBaTh XUMHUYECKUE HJIEMEHTHI, HEOPraHMYECKHE BEILECTBA, XUMHUYECKUE
peaxiuu (TI0 YMUCITy M COCTaBy yYacCTBYIOUIMX B PEAKIIUH BEUIECTB, 110 TEIJIOBOMY YPQeEKTy);

® XapaKTepu3oBaTh (OMHUCHIBATh) OOIIME XHUMHUYECKHE CBOWCTBA BEIECTB PA3THYHBIX
KJIACCOB, TOATBEPKAAs ONMCAHME IPUMEPAMHM MOJIEKYJISIPHBIX YPAaBHEHHMM COOTBETCTBYIOILUX
XUMHYECKUX PEAKIIUM;

® [[POTHO3UPOBATh CBOMCTBA BELIECTB B 3aBUCHMOCTH OT MX Kaue€CTBEHHOIO COCTaBa,
BO3MO>KHOCTH IIPOTEKaHMsI XUMUYECKUX IIPEBPALICHUN B Pa3JIMYHbIX YCIOBUIX;

® BHIYHCIIATE OTHOCUTENIBHYI0 MOJIEKYJISIPHYI0 U MOJIIPHYIO MacChbl BEILIECTB, MAaCCOBYIO
JIOJTF0 XMMHYECKOT0 3JIeMEHTa 10 (opMyJie COCIMHEHHUS, MACCOBYIO JIOJIIO BEUIECTBA B PacTBOPE,
IIPOBOAMTH PACUETHI 10 YPABHEHUIO XUMUYECKON pEaKLuy;

® [[PUMEHATh OCHOBHBIE OIEPALIMM MBICIUTEIBHOW JEATEJIbHOCTH — AaHaJU3 U CHUHTE3,
CpaBHEHHE, 0000IeHHe, CHUCTEeMAaTHU3aluIo, KJIACCU(PUKALMIO, BBIABICHHWE  I[PUYHUHHO-
-CJICZICTBEHHBIX CBS3€M — JJI U3yUEHHUS CBOMCTB BEILIECTB U XMMHUUYECKUX PEAKIUI, ECTECTBEHHO-
Hay4yHble METOJbl TIO3HAHUS — HaONIOJEHUE, H3MEpPEHHE, MOJCIUPOBAHHUE, SKCIEPUMEHT
(peabHBIN 1 MBICJICHHBIN );

ecjeloBaTh IpaBWJIaM  [IOJb30BaHUS  XMMMYECKONM moOCyAod U J1abopaTOpHBIM
00opy/Zi0BaHUEM, a TaK)Ke MpaBUiIaM OOpaleHHs C BEUIECTBAMU B COOTBETCTBUU C MHCTPYKLUSAMHU
[0 BBIIOJHEHUIO JIA0OPAaTOPHBIX XUMHUYECKMX OINBITOB [0 TMOJIY4YEHHIO U COOMpaHMIO
ra3oo0pa3HbIX BEIIECTB (BOJOPOJAa M KUCIOpPOJa), IPUTOTOBICHHUIO PACTBOPOB C ONpPEeNEHHON
MacCoOBOM JIOJE€H pPACTBOPEHHOIO BEIIECTBA, IUIAHUPOBaTb M INPOBOAUTh XMMHYECKHE
SKCIIEPUMEHTHI 110 PACIO3HaBaHUIO PAaCTBOPOB IIENOYEH M KUCIOT C IOMOIIbK) HMHIMKATOPOB
(maxmyc, GpenondranenH, METHIIOPAHK U IPYTHE).

K koHly oOydeHus B 9 KJjacce IpeIMETHbIE pe3yJibTaTbl Ha 0a30BOM YpPOBHE JIOJIKHBI
OTpaxkaTb c(HOPMHUPOBAHHOCTh Y O0YUaIOIIUXCSl YMEHUM:

® DacKpbIBaTh CMBICI OCHOBHBIX XHMUYECKUX IOHATHI: XUMHUYECKHI 3JIEMEHT, aTOM,
MOJIEKYJIa, HOH, KaTHUOH, AaHHUOH, IIPOCTOE BEIIECTBO, CJIOKHOE BEIIECTBO, BaJICHTHOCTD,
AJIEKTPOOTPULIATEIBHOCTh, CTENEHb OKUCICHMS, XUMHUYECKas peaklus, XUMHUYECKas CBS3b,
Ter1oBoi 3¢ (eKT peakuuu, Mojib, MOJIIPHBII 00BEM, PACTBOP, 3IEKTPOJUTHI, HEIIEKTPOJIUTHI,
AIIEKTPOJIUTUYECKAsT TUCCOIMALMs, pPEAaKIMd HWOHHOTO OOMEHa, KaTaln3aTop, XHMHYECKOe
paBHOBecHe, 0OpaTUMble U HEOOpPATUMBbIE PEAKIIMH, OKUCIUTEIbHO-BOCCTAHOBUTENIbHBIE PEAKIINH,
OKHCIIUTENb, BOCCTAHOBHTENIb, OKHCICHHE W BOCCTAaHOBJICHHE, aJUIOTPOIUs, aM(OTEepHOCTH,
XUMHYECKasl CBA3b (KOBAJCHTHAs, MWOHHAs, METaUIMYecKas), KpUCTaJUIMYecKas perérka,
KOpPpO3Usl METAJUIOB, CIUIaBbl, CKOPOCTb XUMHYECKOW PEaKIUH, IMPENEIbHO JOMyCTHMAs
koHneHntpanus [1JIK BemecTsa;



® WJUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XHUMHUYECKUX IOHSATUH M HNPUMEHSTHh 3TU
HOHATHS NIPU ONMCAHUM BELIECTB U UX MPEBPAILCHUH;

® [ICI10JIb30BAaTh XUMUYECKYIO0 CUMBOJIMKY JUIsl COCTaBIEHUS (OPMYJ BEILIECTB U ypaBHEHUI
XUMHUYECKHUX peaKkiuii;

® ONpE/IEIATh BAJEHTHOCTh U CTENEHb OKHCICHHMS XMMHMYECKHX 3JIEMEHTOB B COCIUHEHHUSAX
pa3IM4YHOrO COCTaBa, MPUHAUIEKHOCTh BEHIECTB K ONPEACIEHHOMY KIAcCy COCIUHEHHUH I10
dopMmynaM, BUJ XUMUYECKOH CBsI3U (KOBAJCHTHAs, HOHHAs!, METAIJIMUECKasi)) B HEOPTaHUUECKUX
COCAMHEHUSX, 3apsA]l MOHA M0 XMUMHYECKOW (opMyIe, XapakTep cpelnbl B BOJIHBIX pPacTBOPax
HEOPraHMYeCKUX COCAMHEHUH, TUIl KPUCTAJUINYECKOHN peIIETKH KOHKPETHOIO BEIECTBA;

e packpbiBaTh cMbic Ileproauueckoro 3akona JI. . MenneneeBa u JeMOHCTPUPOBATH €r0
NOHMMaHMe: OIHUCHIBaTh W XapaKTepHu30BaTh TabmuuHyro (opmy Ilepuonnveckoil cucTeMsbl
XMMHUYECKHX 3JIEMEHTOB: Pa3JInyaTh MOHATHUS «IJIaBHAs noiarpymnna (A-rpymma)» u «1ododHas
noarpynna (b-rpymma)», mansie W OoyblIMe TEPUOIBI, COOTHOCHTH O0O3HAYEHHsI, KOTOPHIE
UMEIOTCAd B MEpPUOANYECKON Tabiuie, ¢ YUCIOBBIMH XapaKTEpPUCTHKAMHU CTPOEHUS aTOMOB
XMMHYECKHX 3JIEMEHTOB (COCTaB U 3apsA] s/pa, 00LIee YKMCIIO MIEKTPOHOB U PACIPEEIIEHUE UX 110
JIEKTPOHHBIM CJI0SIM), OOBACHATH OOIIKE 3aKOHOMEPHOCTH B M3MEHEHHMH CBOMICTB 3JIEMEHTOB U
UX COEIMHEHUH B Ipeneiax MallbIX NEpHUOJOB M IJIABHBIX MOArPYHH € YYETOM CTPOEHHS HX
aTOMOB;

e KjlacCU(PULMPOBATh XUMHUYECKUE 3JIEMEHTHI, HEOPraHUYECKHE BEILECTBA, XUMHUYECKUE
peaxiuu (10 YUCIy M COCTaBY yYacTBYIOIIMX B PEAKIMU BEHIECTB, IO TEIUIOBOMY 3(deKTy, 1mo
U3MEHEHHUIO CTETIEHEH OKUCIIEHUS! XUMHUECKUX AJIEMEHTOB);

® XapaKTepu3oBaTh (OIMHUCHIBATh) O0IIKE U crielu(UUIEeCKre XUMHUUECKUE CBOMCTBA MPOCTHIX
U CJIOXHBIX BEILIECTB, OATBEPK/asi ONMCAaHUE TPUMEPAMU MOJIEKYJISIPHBIX M MOHHBIX YpaBHEHUN
COOTBETCTBYIOIUX XUMUYECKUX PEaKIHii;

® COCTaBJIATh YPaBHEHMs 3JIEKTPOJIMTUYECKOM AMCCOLMAIMM KHUCIOT, LIejoueil u coiel,
IOJIHBIE U COKpalll€HHbIE YpaBHEHUs peakUuid HOHHOIO OOMEHa, YpaBHEHHUS peakiui,
HOJTBEPIKJIAOIINX CYILIECTBOBAHUE T€HETUYECKOM CBSI3U MEXK/y BELIECTBAMU PA3JIMUHBIX KJIACCOB;

® DACKPBIBATh  CYIIHOCTb OKHMCIHMTEIbHO-BOCCTAHOBUTEIBHBIX pPEAKLUN IOCPEACTBOM
COCTaBJICHUS JIEKTPOHHOIO OajlaHCa ITHX peakluil;

® [[POrHO3UPOBATh CBOICTBAa BELIECTB B 3aBHCHUMOCTU OT HUX CTPOCHMSI, BO3MOKHOCTH
IPOTEKAaHUsI XUMUYECKUX MPEBPALLIEHUN B pa3IMYHbIX YCIOBUSAX;

® BLIYKCIISATE OTHOCUTENIBHYI0 MOJIEKYJISIPHYIO W MOJIIPHYIO MAacChl BEILIECTB, MAacCOBYIO
JIOJIF0 XMMHUYECKOI'0 3JIeMeHTa 110 (opMyJsie COEMHEHNUS, MaCCOBYIO JIOJIO BELIECTBA B PacTBOPE,
IPOBOAMTH PACUETHI 10 YPABHEHUIO XUMUYECKON peaKuy;

ecoOMIONaTh  TpaBHWJA MOJB30BAaHHMA XHMHUYECKOH Tmocynoil W 1abopaTOpHBIM
0o0opy/Zi0BaHUEM, a TaK)Ke MpaBuiia OOPAlIEHUs C BEIECTBAMU B COOTBETCTBUM C MHCTPYKLUSAMHU
[0 BBIIOJHEHUIO JIA0OPAaTOPHBIX XUMHUYECKUX OINBITOB [0 TMOJIY4YEHHIO U COOMpaHHIO
ra3oo0pa3HbIX BELIECTB (AMMHUAKa U YIIEKUCIOro rasa);

® [IPOBOJIUTh PEAKIUH, IOATBEPKAAIOIINE KAUeCTBEHHBIN COCTaB Ppa3IMUYHBIX BEILECTB:
pacro3HaBaTh OMNBITHBIM MYTEM XJIOpUA-, OpOMHI-, MOIUA-, KapOoHat-, ¢ocdar-, cuimkar-,
cyibdar-, THAPOKCUI-UOHBI, KATHOHBI aMMOHMSI U MOHBI U3YYE€HHBIX METAJIJIOB, IPUCYTCTBYIOLIUE
B BOJIHBIX pacTBOpax HEOPraHUUYECKUX BEILECTB;

® [[PUMEHATh OCHOBHBIE OIEPALIMU MBICIUTEIBHON JEATEJIbHOCTH — AaHaJU3 U CHUHTE3,
CpaBHEHHE, 0000IIEeHHE, CUCTEMATH3AlNI0, BbISIBICHHE MPUYUHHO-CIECICTBEHHBIX CBSI3eH — s
U3YYEHHUs CBOWMCTB BEIIECTB U XMMHUYECKHX PEAKLIUN, €CTECTBEHHO-HAYYHbIE METO/Ibl TIO3HAHMSI —
HaOJr0IeHUE, U3MEPEHUE, MOJIEIIUPOBAHUE, SKCIIEPUMEHT (pealIbHbI U MBICICHHBIH ).



TEMATHYECKOE INTAHUPOBAHUE

8 KJIACC
KoJsnuecTBo 4yacoB
KonTtp
Ne HaumeHoBaHue pa3ie/ioB u OJIbHBI IpakTn DJleKTpPOHHbIE (LU (ppPOBbIE)
n/n TeM NPOrpamMMbl Bcero e qyecKmne oOpa3oBaTeJibHbIE pecypcChl
pador padoThl
bl
Pazjnea 1.1lepBoHayajibHble XUMHUYECKHE MOHSTHS
XuMHsI — Ba)kHas 00J1aCTh
11 €CTECTBO3HAHHS U 5 1 ) Bbubnuoreka IJOK
’ MPaKTUIECKON https://m.edsoo.ru/7f41837¢c
JIeITEIIbHOCTH YeJIOBEeKa
12 BemecTBa 1 XUMHYECKHE 15 1 Bbubnuoreka IJOK
' peakiuu https://m.edsoo.ru/7f41837¢
Wroro no pazneny 20

Pasjnen 2.Baxkueiinue npeicTaBuTEe 1M HEOPraHNYECKUX BELIECTB

21 Boznyx. Kucnopog. 6 bubnuoreka I[TOK

’ [Tousatie 00 oxcumax https://m.edsoo.ru/7141837¢
29 Bonopoa.IlonsTue o 3 1 bubnuoreka ITOK

’ KHACJIOTaX U COJIAX https://m.edsoo.ru/7f41837¢
23 Bopa. Pacteops!. [TonsTHe 5 1 1 Bubmorexa LJOK

’ 00 OCHOBaHUSIX https://m.edsoo.ru/7f41837¢
2.4 Sﬁf&iﬁi?&aﬁﬁm 11 1 1 buGamorexa LHOK

’ . https://m.edsoo.ru/7f41837¢

COEIMHEHHN
Hroro no pazneny 30

Paspnen 3.1lepuoguyeckuii 3axon u Ilepuoanyeckasi cucrema xuMuueckux 3jaemeHTos 1. U.
MenaeneeBa. CTpoenune aToMoB. XuMu4yeckas cBsizb. OKHCINTEIbHO-BOCCTAHOBHTEIbHbBIE PEAKIIUH

[Iepunonnueckuii 3aK0H U
IIepuonnueckas cucreMa

3.1 XUMHUUYECKHUX 3JIEMEHTOB /] 7 bubmmorexa HOK
) 1 ) https://m.edsoo.ru/7f41837¢
U. Mennene-esa.
Crpoenue aroma
XUMHYECKas! CBI3b.
39 OKHUCIHUTENBHO- 3 1 bubnuoreka ITOK
’ BOCCTAaHOBUTEJILHEIE https://m.edsoo.ru/7f41837¢
peaKimu
Bbubmuoreka LIOK
Hroro no pasaeny 15 https://m.edsoo.ru/7f41837¢c
PesepBHOE Bpems 3 Brbmaorexa OK
P P https://m.edsoo.ru/7f41837¢
OBIIEE KOJIMYECTBO YACOB 68 5 5
T10 ITPOTPAMME
9 KJIACC

Ne ‘ HaumeHnoBanue pas3aesioB u

KosuuecTBo 4acoB

DJIeKTPOHHBIE (I (poBLIE) ‘
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n/n TeM MPOrpaMMbl Kontpo IIpakTu o0pa3oBaTeIbHbIE PeCypChl
Bcero JbHbIE yeckue
padoThI padoThI
Pasjnen 1.BemecTBo M XUMHYECKHE PeaKIMU
o | e nymreme [ | BuSorra LOK
) https://m.edsoo.ru/7f41a636
Kypca 8 kiacca
12 OCHOBHBIEC 3aKOHOMEPHOCTH 4 bubnunoreka ITOK
) XUMHAYECKUX PeaKIil https://m.edsoo.ru/7f41a636
1.3 95:?3 s, Ximseckne 8 1 1 Brbmmorexa LIOK
’ . HMATIL https://m.edsoo.ru/7f41a636
peakiuu B pacTBOpax
Uroro no pazneny 17
Paszjnen 2.HeMeTasjibl U X COeTMHEHUSI
OO0mas xapakTeprucTHKa Bubmorexa LIOK
2.1 XUMUYECKUX JIEMEHTOB 4 1 https:/m.cdsoo.ru/7f41a636
VIIA-rpynnsl. I'anoreHsl e -
OOm1as xapaKTepHCTHKA
29 XAMHYECKUX 3JIEMCHTOB 6 bubnuoreka IJOK
’ VIA-rpymmst. Cepa u e€ https://m.edsoo.ru/7f41a636
COCJIMHCHUS
OO0mas xapakTeprucTHKa
73 XUMUYECKUX IJIEMEHTOB V A- 7 1 Bbubmuoreka LIOK
' rpynmsl. A3oT, Gpocdop u ux https://m.edsoo.ru/7f41a636
COCJIMHCHUS
OO0mas xapakTeprucTHKa
24 XUMUYECKUX IJIEMEHTOB 2 1 ) Bbubmuoreka LIOK
’ IVA-rpynnsl. Yrnepoa u https://m.edsoo.ru/7f41a636
KPEMHUI U UX COCTMHEHHS
Wroro no pazneny 25
Paszjaen 3.MeTaJuibl M MX COEIMHEHUS
N Bbubnuoreka IJOK
31 Obmue cBoHCTB MeTaNIOR 4 https://m.edsoo.ru/7f41a636
39 Baxxuelime MeTallIbl ¥ UX 16 1 ) bubnuoreka IJOK
' COCJIMHCHUS https://m.edsoo.ru/7f41a636
Uroro no pazneny 20
Pazjnen 4. Xumus u oKpyzaonmas cpeia
41 Bemectsa u Matepuaisl B 3 Bubmorexa LJOK
) JKU3HH YeJIOBEKa https://m.edsoo.ru/7f41a636
Hroro no pazneny 3
PeszepBHOE Bpems 3 bubmmorexa HOK
P P https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO HACOB 63 4 7

[10 ITPOT'PAMME
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IHOYPOYHOE IIVTAHUPOBAHUE

8 KVIACC
KoanuecTBo yacos DJIeKTPOHHBIE
JlaTa
Ne Kontpon | IIpakruue uupposrie
Tema ypoka usyue
n/n Bcero bHBIE CKHe st oOpa3oBaTejibHbIE
padoThbI padoThI pecypchl
[Ipenmer xumuu. Ponap XuMuu B )KU3HU
1 gejoBeka. Tena u BemectBa. Iloaarue o 1 bubmmorexa LOK
’ m ’ https://m.edsoo.ru/ff0d210c
METO[aX IIO3HAHUS B XUMHUU.
bubmuorexa [JOK
2 C 0 1 1
TapToBas KOHTPOIIbHAA paboTa https://m.edsoo.ru/ff0d227¢
IIpakTnueckast padota Ne 1 «IIpaBuiia paboTEI
3 B ia6o aTo 1/11/1111 apuéMsl 00 2113 eHI/IHI(): 1 bubmorexa [IOK
patop P pall https://m.edsoo.ru/ff0d23dc
1a060pPaTOPHBIM 000PYTOBAHUEM)

4 YucTele BemecTBa M cMecH. CriocoObl 1 bubnuoreka [{OK
paszaeneHus cMecen https://m.edsoo.ru/ff0d26ca
[TpakTuyeckas padora Ne 2 «Pa3nenenue

5 cMmeceil (Ha mpuMepe OYMCTKH OBapeHHON 1 1 bubmmorexa LIOK

p P P https://m.edsoo.ru/ff0d28c8
COJIN)»
bubmuorexa [JOK
6 A 1
TOMBL H MOJICKYJIbI https://m.edsoo.ru/ff0d2a6¢

. XUMHUYECKHE AIEeMEHThI. 3HAKU (CUMBOJIBI) 1 bubnmnorexa [JOK
XAMHUYECKHX SJICMCHTOB https://m.edsoo.ru/ff0d2be8

8 IIpocThle U CIIOXKHEIE BEIECTBA 1 bubmmorexa LOK

P m https://m.edsoo.ru/ff0d2a6¢

9 ATOMHO-MOJIEKYJISIPHOE YUE€HUE 1 buomorexa LIOK

https://m.edsoo.ru/ff0d2d50



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
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3aKOH ITOCTOSHCTBA COCTaBa BEIICCTB.

bubmuorexa [JOK

10 X .B
uMudeckas popmyiia. BaleHTHOCTh aTOMOB hitos://m.edsoo.ru/f0d2cac
XUMHUYECKUX 3JIEMEHTOB
1 OtHOcHTENbHAS aTOMHAs Macca. bubnuoreka [{OK
OTtHocuTenbHASI MOJIEKYJISIPHASI Macca https://m.edsoo.ru/ff0d323c¢
12 MaccoBas 105151 XMMAYECKOI0 3JIEMEHTA B bubnmorexa [JOK
COeIUHEHUN https://m.edsoo.ru/ff0d350c¢
13 KonunuecTtBo BemecTBa. Mosib. MossipHas bubnmorexa [JOK
macca https://m.edsoo.ru/ff0d5230
14 DOU3NYECKUE U XUMHUYECKUE SIBJICHUSL. bubnuoreka [{OK
XuMHUeCcKas peaKuus https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haky U yciI0BUsI IPOTEKAHUS bubnuoreka [IOK
XUMHYECKUX PEAKIUi https://m.edsoo.ru/ff0d3al 6
16 3aKOH COXpaHEHMs MACCHI BEILIECTB. Bbu6mmoteka LJOK
XUMHYECKUE ypaBHEHUS https://m.edsoo.ru/ff0d3b88
17 Brluucnenus koiamdecTBa, Macchl BEILIECTBA bubmmorexa [JOK
110 YPaBHEHUSIM XUMHUYECKUX PEaAKIINI https://m.edsoo.ru/ff0d5708
Knaccudukanmss XuMruuecKux peakimii
18 (coe I/IHq;HI/Ifl a3JIOKCHHS 3a1\F/1)e SHUS bubmorexa [IOK
A P > SAMCTHEHIEL https://m.edsoo.ru/f0d3f34
oOMeHa)
M. B. JIoMOHOCOB — y4€HBIii-
19 sHuuKIoneaucT. O000IICHHE 1 bubmmorera [IOK
t ACT: IEI https://m.edsoo.ru/ff0d40c4
CUCTEeMaTH3aIus 3HAHU I
20 Kontponsnas padora Nel mo teme «BemectBa bubnuoreka [IOK
A XUMHYECKUE pPEaKLUU» https://m.edsoo.ru/ff0d4290
Bo3nyx — cmecsk razoB. CocraB Bo3ayxa.
21 KI/ICJ‘I}(I) 01 — DJIEMEHT U MPOCTOE BE y:CTBO bubmorexa [IOK
pPoA P H ) https://m.edsoo.ru/ff0d448¢

O3oH
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duznyeckre U XUMUYECKHE CBOMCTBA

22 KHCII0po/ia (peakliMi OKUCIIEHUS], TOPEHHE) bubmmorexa LIOK
poJa (peaKi - TOP | https://m.edsoo.ru/ff0d4614
[TonsaTtue 00 okcumax
CrocoObI ITOJTy4eHUsT KUCIIOPOa B
23 J1abopaTopuu iqn OMI)IIHJIerH(fEJTI/I Bubmorexa OK
paTop p ’ https://m.edsoo.ru/ff0d497a
[IpumeneHne kuciopoaa
TennoBoit 3¢ PeKT XUMHUISCKON pPEaKIIHH,
24 MOHATHE O T(i)q)MOXI/IMI/IHGCKOM paBH:HI/II/I bubnunorexa [IOK
p P ’ https://m.edsoo.ru/f0d4790
9K30- U SHJOTEPMUUYECKHUX PEAKIIHUSIX
Tomnuso (HePThb, YroJIb U METAH).
25 3ar }IBHeI-EI/qu];OS o a, CII0COOBI iro Bubmorexa OK
p Ayxa, https://m.edsoo.ru/ff0d4c4a
MPEAOTBPALCHUS
IIpakTuueckas padora Ne 3 mo treme
26 <<§OJ‘I YeHUE 1/112061/1 aHue KUCJIopoaa buGnnorexa LIOK
y o P poAd, https://m.edsoo.ru/ff0d4ae2
W3YYEHUE e€ro CBOMCTB»
7 Bomgopoa — a5ieMeHT 1 MpocToe BEIECTBO. bubmuorexa [JOK
Haxoxnaenne B nmpupoae https://m.edsoo.ru/ff0d4dd0
)3 DOU3NUEeCKUe 1 XUMHUYECKHUE CBOMCTBA bubnuoreka [{OK
Bojopoa. [Ilpumenenne Bogopoaa https://m.edsoo.ru/ff0d4dd0
bubmuorexa [JOK
29 Ilo € 0 KHCJIOTax U CO.
TPATHE O [KHEIOTAx 1 cOMAX https://m.edsoo.ru/f0d50d2
30 Crioco6bl mosy4eHust BOAOPO/Ia B bubnmnorexa [JOK
naboparopun https://m.edsoo.ru/ffod4dd0
[TpakTuyeckas padora Ne 4 o Teme
31 «ITonyuenne u cobupanue BOAOPOIa bubnmorexa [IOK
i onp AOPOd, htps://m.edsoo.ru/fR0d4f42
W3Yy4YEHUE €ro CBOMCTBY»
32 MounsipHbiii 00BEM ra3oB. 3akoH ABOTaIPO bubmmorexa [IOK

https://m.edsoo.ru/ff0d542e¢
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Brruncienus 00bEMa, KOJIMUECTBA BEILIECTBA

bubmuorexa [JOK

33 a3a 10 ero U3BECTHO 0JINYEC
Fasa mo ero usp T_}.I MY KOJMHCCTBY https://m.edsoo.ru/ff0d55a0
BElIECTBA WU 00BEMY
Brruncnenus 006EMOB ra3oB 10 ypaBHEHHUIO
34 €aKI[MH HAa OCHOBE 3aK0HA 00BEMHBIX bubnnorexa [IOK
PCAKIUH fa htps://m.edsoo.ru/f0d5708
OTHOIIIEHUH T'a30B
35 dusnueckre U XUMUYECKHUE CBOMCTBA BOJIBI buGnuorexa LIOK
8 https://m.edsoo.ru/ff0d587a
bubmuorexa [JOK
36 CocraB ocHoBanuii. I1o e 00 aropa
TaB OCHOBAMHIH T HHKaTopax https://m.edsoo.ru/ff0d59¢e2
Bona xak pactBopurens. HacwleHHEIE 1
37 HeHaCHl epHHI)IG paCTBO bI. MaccoBas 1oisd buGnuorexa LIOK
B p PBI. A https://m.edsoo.ru/ff0d5b40
BEILIECTBA B pacTBOPE
[IpakTuyeckas padora Ne 5 o Teme
38 «IIpuroroBiieHrEe PaCTBOPOB C OIIPEAEIEHHON bubmmorexa LOK
P . . p p ped https://m.edsoo.ru/ff0d5eba
MacCOBOM J0Jiel paCTBOPEHHOTO BEILIECTBA»
39 KonTtponsHas padora Ne2 o reme bubnuoreka [IOK
«Kucnopoa. Bogopoxn. Bona» https://m.edsoo.ru/ff0d6342
40 Oxkcupl: cocTaB, KiaaccupuKaIus, bubmuorexa [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[TomydyeHnne U XUMHUYECKUE CBOMCTBA
41 KHCJIOTHBIX, OCHOBHBIX U aM()OTEPHBIX bugmorexa LOK
’ p https://m.edsoo.ru/ff0d664e
OKCHJIOB
4 OcHoBaHuA: cOCTaB, KiIacCu(puKaIus, bubmuorexa [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
43 [Tonyyenue n XuMU4ECKHE CBOMCTBA bubnuoreka [IOK
OCHOBaHUU https://m.edsoo.ru/ff0d67ca
44 Kucnotsr: cocras, kinaccudukarus, bubnuorexa [JOK
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https://m.edsoo.ru/ff0d5b40
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HOMEHKJIATypa https://m.edsoo.ru/ff0dfee2
45 ITonyuenue U XUMHUYECKUE CBOMCTBA KMCIOT bubmorexa HOK
ya https://m.edsoo.ru/ff0dfee2
46 Conu (cpeanue): HOMEHKIaTypa, CIIOCOOBI bubnmnoreka [JOK
MOJy4YECHUS, XAMUYECKHE CBOMCTBA https://m.edsoo.ru/00ad9474
[IpakTuueckas pabora Ne 6. Pemenue
47 SKCIEPUMEHTAIBHBIX 33J1a4 110 TEME bubmuoreka [{OK
«OCHOBHBIE KJIACChl HEOPTaHUYECKHUX https://m.edsoo.ru/00ad9b7¢c
COEIUHEHUIN
43 ['eneTnyeckas CBsSI3b MEXKy Kilaccamu bubmmorexa [JOK
HEOPraHUYECKUX COCTMHEHUM https://m.edsoo.ru/00ad9a50
bubnuoreka [{OK
49 O060011IeHre U CUCTEMAaTU3aIMs 3HAHUH
Hl . https://m.edsoo.ru/00ad9cb2
50 KonTponbnas padota Ne3 mo teme "OcHOBHbIE bubmmorexa [JOK
KJIaCChl HEOPraHUYECKUX COeAUHEHUI" https://m.edsoo.ru/00ad9ela
[TepBbie OMBITKH KIacCHpUKAIIIT
51 XUMHYECKUX AJIeMeHTOB. [loHsTHE O Tpymmax bubmorexa [IOK
) Py https://m.edsoo.ru/00ad9ffa
CXOJIHBIX AJIEMEHTOB
Ilepuonuueckuii 3akoH u Ileproanyeckas
P P bubmuoreka [{OK
52 cUcTeMa XUMUYECKuX 3jieMeHToB /[I. U.
https://m.edsoo.ru/00ada52c
Menpeneena
53 Ilepuosbl, TpyIbI, TOATPYIIIHI bubmorexa [IOK
PHOJEL, TPYTIHIEL, HOATPY https://m.edsoo.ru/00ada52c
54 Crpoenue atomoB. COCTaB aTOMHBIX SIEP. bubmmorexa [JOK
H3oTtomnsl https://m.edsoo.ru/00ada342
CtpoeHue 3JIeKTPOHHBIX 000JI0YCK aTOMOB
. bubnuoreka [{OK
55 aneMeHToB [lepuoanyeckoii cucremsr . U.

Meunneneena

https://m.edsoo.ru/00ada6bc
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XapakTepucTuka XMMHUYECKOTO 3JIEMEHTA 10

56 €ro IoJIOKEeHUIO B Ilepnonuueckoi cucreMe buGnuorexa LIOK
pHoZ https://m.edsoo.ru/00ada824
. . MeHnaeneeBa
3nauenue [lepuoguyeckoro 3akoHa st
57 a3BUTHS HAyKH U npakTuku. 1. 1 bubmorexa HOK
p Y . p . e https://m.edsoo.ru/00ada96e
MenneneeB — yu€HbIN, IEAAror U rpakIaHuH
58 DNeKTPOOTPHUIIATEILHOCTh ATOMOB bubnmnorexa [JOK
XAMHUYECKHX SJICMCHTOB https://m.edsoo.ru/00adaab8
bubnuoreka [{OK
59 "
OHHAA XMMHIHCCKasd CBA3D https://m.edsoo.ru/00adac34
60 KoBasienTHas OIApHAST XUMHUYECKAs CBI3b Bubmorexa HOK
p https://m.edsoo.ru/00adaab8
61 KoBanenTHast HemoyisipHass XUMUYECKasl CBSI3b buGnuorexa LIOK
p https://m.edsoo.ru/00adaab9
bubmuorexa [JOK
62 C
TCHCHD OKMCICHIA https://m.edsoo.ru/00adae28
63 OKHUCIIUTEIBLHO-BOCCTAHOBUTEIILHEIE PEAKIINU Bubmorexa OK
peaKtt https://m.edso00.ru/00adb076
64 OKUCIUTEIN U BOCCTAHOBUTEIN bubnnorexa [IOK
https://m.edso00.ru/00adb076
ITIpomexxyrounas arrecranus. KourpoisHas
65 ap60Ta N};Z o teMe «Ct I;eHI/Ie aT(I))Ma bubnmnorexa [IOK
p - p | https://m.edsoo.ru/00adb486
XUMHUYECKas CBA3bY
bubnuoreka [{OK
66 00600 7|
ODIICHHE H CHCTCMATHIANIA SHAHIH https://m.edsoo.ru/00adb33c¢
bubnuorexa [JOK
67 00600 7
ODIICHUE 1 CHCTEMATHIAMHA SHATHIH https://m.edsoo.ru/00ad9cb2
68 O0o001IeHre U cUCTeMaTU3allusl 3HAHU I bubmmorexa [JOK
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https://m.edsoo.ru/ff0d61c6
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9 KJIACC

KosamnuecTBo yacoB 1 JIeKTPOHHbIE
ara
Ne Kourtpoun IIpakTHyec ungpossie
Tema ypoka U3Y4YeH
n/n Bceero HbIE KHe oOpa3oBaTesibHbIE
us
padoTbI padoTbI pecypchl
[Iepnonnueckuit 3akoH. [lepuonnueckas
1 cucTeMa XUMMUYecKux 3jemMeHToB /1. 1 1 bubmmorexa [JOK
T https://m.edsoo.ru/00adb59e
Meneneena
3aKOHOMEPHOCTH B U3MEHEHUHU CBONCTB
2 XHMHUYECKHUX JIEMEHTOB IEPBBIX TPEX 1 bubmorexa HOK
P P https://m.edsoo.ru/00adb6b6
MEPUOJIOB
3 Knaccudukanus u HoMeHKIaTypa | bu6mmoreka [IOK
HEOPraHUYECKUX BELIECTB https://m.edsoo.ru/00adb7e2
4 Buabl XuMHUYECKOU CBSI3U U THUIIBI 1 bu6mmorexa [IOK
KPUCTALUIMYECKUX PEMIETOK https://m.edsoo.ru/00adbac6
BxonHas koHTposbHas paboTa 1mo Teme
5 «[ToBTOpeHue u yrnyOiaeHue 3HaHHA 1 1
OCHOBHBIX pa3/IeJIOB Kypca 8 Kiacca»
6 Knaccudukanys XMMHUUECKUX peakLui 1o 1 bub6nuoreka [IOK
pa3IMYHbIM [IPU3HAKAM https://m.edsoo.ru/00adbcb0
[TonsiTHE O CKOPOCTH XMMHYECKOM PEaKIUU.
7 [ToHsITHE O TOMOTEHHBIX U T€TEPOr€HHbBIX 1 bubmmorexa [TOK
p https://m.edsoo.ru/00adbe9a
peaKIusax
[lonsiTHE O XUMHUYECKOM PAaBHOBECHH.
g @akTOpHI, BIUAIOIINAE HA CKOPOCTh 1 bu6nnoreka [IOK

XUMHYECKON PCaKuu U MOJIOKCHUC
XUMHYCCKOTI'O paBHOBECUA

https://m.edsoo.ru/00adc28c
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OKHCIUTEITBHO-BOCCTAHOBUTEIBHBIC

bubmuoreka [JOK

9
peakuuun https://m.edsoo.ru/00adcade

10 Teopus 21EKTPOIUTUYECKON JUCCOLUALUY. bub6nunoreka LIOK
CunbHbIE U cra0ble AIEKTPOIHUTHI https://m.edsoo.ru/00adcd68

11 Honnrle ypaBHEHUS peakInn bubnnorexa [IOK

yp peartt https://m.edsoo.ru/00add448
XHUMHYECKHE CBOMCTBA KUCIOT U OCHOBAHHUH
12 B CBETE IPEACTAaBICHUH 00 bubmorexa LOK
peal . https://m.edsoo.ru/00add5d8
AIEKTPOJIUTUYECKON AUCCOLMAIIIHI
XHUMHUYECKHE CBOMCTBA COJIEH B CBETE
13 MIPEACTABIEHUI 00 DIIEKTPOITUTHUECKON bubnmorera [TOK
pedl p https://m.edsoo.ru/00add8b2
IUCCOLINAIINU
14 ITonsaTre o TUApPOIN3E COJICH bubmmorexa LOK
AP https://m.edsoo.ru/00add9d4
bu6mmoreka [{OK
15 O0001IenMEe U CHCTEMATH3A 3HaHUH
HHCHHE I CHCTCMATHSAII SHAHIHI https://m.edsoo.ru/00addd12

16 [IpakTuueckas padora Ne 1. «Pemenue bub6nuoreka [IOK
DKCHEPUMEHTAIBHBIX 3a/1a4» https://m.edsoo.ru/00addbfa
KonTponbnas padota Ne2 o teme

17 «DNEKTPOJIUTUYECKAS JUCCOLHALIUS bubmorexa LOK

p A HHATI. https://m.edsoo.ru/00addecO
XUMHUYECKUE PEAKIIUU B PACTBOPAX)»

18 OO11as xapaKTeprCTUKA raJOreHOB. bubnuoreka [JOK
XuMHUYECKrEe CBOMCTBA HAa ITPUMEPE XJI0pa https://m.edsoo.ru/00addfe2
XaopoBogopona. ConsgHas KUCIIOTa,

19 XI/IMII:)IIIGCKI/IS CBOWCTBA, MTOIYUCHHE bubnmorera [TOK

’ yH ’ https://m.edsoo.ru/00ade104
MPUMEHEHHUE
20 [IpakTuueckas padbora Ne 2 o teme bu6nunoreka LIOK

«[TomyyeHne COMAHON KUCITOThI, U3yYEHUE

https://m.edsoo.ru/00ade348
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€€ CBOICTB»

Brraucnenus 1o YPaBHCHUAM XUMHNYCCKUX

21 €aKIUii, eCJIN OOUH U3 PEarcHTOB IaH B Bubmorexa TOK
P ’ P https://m.edsoo.ru/00ade488
M30BITKE
” OO01as xapakTepucTuka 3JeMeHToB VIA- bubnuoreka [JOK
TPYIIIBI https://m.edsoo.ru/00ade64a
AnnorponHsie MOAU(PUKAIIUN CEPBI.
23 Haxo;xlz[eHHe CEePhI I/I(beé coeL[HHeiHﬁ B bubmorexa LHOK
p v https://m.edsoo.ru/00ade64a
npupoje. XMMHUYECKHUE CBOKMCTBA CEpPbI
24 CepoBojopo, ctpocHHe, (U3HUECKUE U bubamnoreka [JOK
XUMHYECKHE CBOMCTBA https://m.edsoo.ru/00ade802
Oxcunpl cepbl. CepHast KMCIIOTA,
25 ¢du3nvecKkrne 1 XUMHYECKHE CBOMCTBA bubnmorexa LIOK
’ https://m.edsoo.ru/00adea28
MIPUMEHEHUE
XUMHYECKUE PEAKLIUH, JIEKAINE B OCHOBE
26 MPOMBIIIJIEHHOTO CIIOCO0a MOTyYSHHS bub6nunoreka LIOK
CEPHOU KUCJIOThI. XMMHYECKOE 3arpsA3HEHNE https://m.edsoo.ru/00adec8a
OKpY>KaloILEH Cpelibl COEAUMHEHUSIMH CEPbI
7 Brruucnenue maccoBoii 1011 BbIXOAA bubnuorexa [JOK
MIPOAYKTa PEaKLUU https://m.edsoo.ru/00adec8a
OO1as xapakTepucTHUKa 3JeMeHTOB VA-
)3 rpynisl. A30T, pacCIpOCTpaHEHUE B bubnuorexa [JOK
npupoe, Gu3nYecKrue 1 XuMUIECKUe https://m.edsoo.ru/00adeeab
CBOMCTBA
79 AMMuak, ero GpuzNYecKue 1 XUMHUYECKUE bubnuoreka [JOK
CBOMCTBA, OJIyYEHUE U IPUMEHEHHE https://m.edsoo.ru/00adf004
30 [IpakTuueckas padbora Ne 3 o Teme bubnuoreka [IOK

«HonyquHe aMMH1aKka, U3y4CHHUC €TO

https://m.edsoo.ru/00adf180
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CBOWCTB)

A3OTHas KUCI0Ta, €€ hru3nuecKue u

bu6mmoreka [IOK

31
XAMUYECKHUE CBOMCTBA https://m.edsoo.ru/00adf306
Hcnonb30BaHre HUTPATOB U COJIEH aMMOHHUS
1 B KaUeCTBE MUHEPAIbHBIX Y100pEHUH. bubnuoreka [JOK
XUMHUYECKOE 3arpsA3HEHUE OKPYKAIOLIEH https://m.edsoo.ru/00adf518
Cpelibl COeTMHEHUSIMU a30Ta
®ocdop. Oxeun dpochopa (V) u pochopnas
33 KHCTI0Ta, GU3NYECKUE U XUMUYECKUE bubmmorexa [TOK
o https://m.edsoo.ru/00adf68a
CBOICTBa, MOJTyuYeHUE
Hcnons3oBanue GpocdaroB B KaueCTBE
34 MUHEPAJIBHBIX YI00OpeHUii. 3arps3HeHue bubmorexa LHOK
P N Y0P AP https://m.edsoo.ru/00adfc20
MIPUPOHOM cpenbl pochaTamu
35 Yraepona, pacipocTpaHEHHUE B IPUPOJIE, bubnnorexa [JOK
¢du3nvecKkne 1 XUMHYECKUE CBOMCTBA https://m.edsoo.ru/00adfd9¢c
Oxkcuapl yrieposa, ux GU3n4ecKue u
36 XUMHYECKHUE CBOMCTBA. DKOJOTHICCKHIE bubmuoreka [JOK
pOOJIEMBI, CBS3aHHBIE C OKCUIOM YTIIepo/a https://m.edsoo.ru/00adfebe
av)
37 VYronbHas KUCIIOTa U €€ CONu bubmorexa HOK
https://m.edsoo.ru/00ae006¢c
[IpakTuueckas padora Ne 4 o Teme
38 "[lonyuyenue yriaekuciioro rasa bubmmorexa [TOK
i o ' \ https:/m.edsoo.ru/00ae027¢
KauectBennas peaxius Ha kKapOOHAT-HOH
[lepBoHavanbHBIEC TOHATHSA 00
39 OpraHUYECKUX BEHIECTBAX KaK O bubmmorexa [TOK
P H https://m.edsoo.ru/00ac054¢
COCJIMHEHUSIX yTIIepo/ia
40 Kpemuuii u ero coeguHeHus bu6nmoreka [JOK
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https://m.edsoo.ru/00ae080a

[IpakTuueckas padora Ne 5. Pemenue
OKCIICPUMCHTAJIBHBIX 3aJla4y I10 TCME

bu6mmoreka [{OK

41
«Bakuenme HeMeTaJUIbl U UX https://m.edsoo.ru/00ae0bf2
COEIMHEHU
KontponsHas pabora Ne3 o teme

. bubnuorexa [JOK
42 «Bakuenme HeMeTaJUIbl U UX
https://m.edsoo.ru/00ae0el8
COEIMHEHUA
OO01mmas xapaKTepruCcTHKa XUMUIECKUX

43 3JIEMEHTOB — METAJJIOB. MeTaimnueckas bubmuoreka [JOK
CBSI3b U METAJUINYECKAS KPUCTAILINYECKAS https://m.edsoo.ru/00ae103e
pemérka. @u3nvecKre CBONCTBa METAJIIIOB
XUMHYECKHE CBOMCTBA METAJIIIOB.

44 DIEKTPOXUMUYECKUN PSII HAIPSHKEHUI bubnnorexa [IOK

p p p https://m.edsoo.ru/00ael 156
METAJIJIOB
OO0mue criocoObl MOTYYCHHS] METAJIOB.

45 CmuiaBbl. Beranciienust o ypaBHEHUSIM bubnnoreka [JOK
XUMHYECKUX PEAKIIUH, €CIIU OJUH U3 https://m.edsoo.ru/00ael 156
pEeareHTOB COJEPIKUT MPUMECH

46 ITonsATHE O KOPPO3NH METAJIIIOB bubnmorera [TOK

pp https://m.edsoo.ru/00ael1278
bu6mmoreka [IOK

47 €JIOYHBIE METAJLIBI
10 https://m.edsoo.ru/00ae14b2

48 OxcHabl U TUAPOKCHUIBI HATPUS U KaJIHs Bubmorexa TOK

P p https://m.edsoo.ru/00ae14b2

49 Illenoyno3eMeIbHBIE METAJIbI — KAJIBIUHN B bu6mmoreka [IOK
MarHum https://m.edsoo.ru/00ael 5e8

50 Baxkueiiime coeaMHeHUA KaJIbIU bu6mmoreka [JOK
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51 O0001IeHrEe U cUCTEMATH3a U 3SHAHUHN
bu6mmorexa [IOK
52 JKécTkoCTh BOJIBI U CIIOCOOBI €€ yCTpaHEHU s
a yerp https://m.edsoo.ru/00ae1886
[IpakTuueckas pabora Ne 6 o Teme
53 "YKEcTKOCTL BOIBI M METOEI €6 bubnnorexa [IOK
" https://m.edsoo.ru/00aelae8
YCTpaHEHUS
bu6mmorexa [IOK
54 AnroMuHAH
https://m.edsoo.ru/00aelc64
55 AmM@oTepHble CBOWCTBA OKCUAA U bu6nmoreka LIOK
TUJIPOKCUIA https://m.edsoo.ru/00aelc64
bubnuoreka IHOK
56 Keineso 3
https://m.edsoo.ru/00ae1d86
57 Oxcupl, rusipokcusl U con xenesa (1) u bubamnoreka [JOK
xenesa (11I) https://m.edsoo.ru/00ae35e6
58 O000111eHIE U CUCTEMATHU3AaIUs 3HAHUN
[IpakTuueckas pabora Ne 7. Pemenue
59 SKCIIEPHUMEHTAJIBHBIX 3a71a4 II0 TEME bubnmorera [TOK
p B https://m.edsoo.ru/00ae3de8
«BasxkHeH1HEe MeTaJIJIBI U UX COEIUHEHUS
Brluucnenus no ypaBHEHUSAM XUMHUYECKHUX
€aKI1H, €CJIM OAUH U3 PearcHTOB JIaH B
60 E36HTK6 WA COLE )KI/ITII)'I UMeECH bubmorexa LHOK
p N p ' https://m.edsoo.ru/00ael1750
BrmaucneHust MacCoBOM JOJIH BBIXOa
MPOYKTA peaKkIu
61 O0001IeHEe ¥ cucTeMaTh3alus 3HAHU I
KonTtponsHas padora Ne4 o reme
62 «Baxueime MeTayuIbl U UX

coequHeHus»(MToroBast KOHTPOJIbHAS
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pabota)

63 BemecTsa u maTepuansl B IOBCEIHEBHOU 1 bubnuorexa [JOK

JKW3HU YEJI0BEKa https://m.edsoo.ru/00ae3{50
64 XUMHUYECKOE 3arpsA3HEHNUE OKPYKAIOLIEH 1 bubnuoreka [JOK

cpelbl https://m.edsoo.ru/00ae4270
65 Ponb xuMuM B pelieHny IKOJIOTHYECKUX | bu6nnoreka [IOK

npobaem https://m.edsoo.ru/00ae4270
66 O06o0meHne 1 cucTeMaTu3aus 3HaHUK 1 ngg;;f;;gﬁ}é 02c0d0a
67 O06001IeHNEe U CUCTEMATU3aIIMS 3HAHUH | bubmuoreka [JOK

Pemenue pacueTHbIx 3a1a4. https://m.edsoo.ru/00adb33c
68 Pemenue pacuetnpix 3agad. O6o0meHue u | bu6nmoreka LIOK

cucTeMaTH3aus 3HAaHUU

https://m.edsoo.ru/00ad9cb2
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YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VIS YHEHUKA

*Xummus, 8 kimacc/ Kysnenosa H.E., Tutrosa .M., I'apa H.H., AkiinonepHoe
obmectBo «M3narenbcTBo «lIpocBemenne»
» Xumus, 9 kmace/ ,Kysnernosa H.E., TutoBa .M., ['apa H.H. Axumioneproe

obmectBo «M3narenbeTBo «lIpocBemenne»

METOANYECKHUE MATEPHUAJIBI 1JIAA YUUTEJIA

H.E.Ky3neunona, U.M.TutoBa, H.H.I'apa, A.}O.XKerun. Xumusi. 8 kiacc. - M.:
Benrana-I'pad
H.E.Ky3nenosa, U.M.TutoBa, H.H.['apa. Xumus. 9 xnacc. - M.: Benrtana-I'pad,
3aTauHUKU:
H.E.Ky3nenoa, A.H.JIéBkuH. 3a7auHuK 110 XuMHH. 8 Kjacc. - M.: BeHnTaHa-
I'pad,
H.E.Ky3nenoa, A.H.JIéBkuH. 3agauHuk o xuMuu. 9 knacc. - M.: Benrana-
I'pad,

CHpaBO‘IHI/IKI/I IO XUMHUHU

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET



https://resh.edu.ru/

http://www.chemnet.ru ['azeta «Xumus» u cailt 1ist yaurtens «5 uay Ha ypox
XUMHH

http://him.1september.ru Enunas xomnexkuus [{OP: [TpeameTHas KouteKmus
«XUMUD»

http://school-collection.edu.ru/collection/chemistry EcrecTBeHHO-Hay4UHbIE
skcniepuMeHThl: xumust. Komekmust Poccuiickoro o61meo0pa3oBaTeibHOTO
nopTaia

http://experiment.edu.ru AJIXUMUK: caiit JI.IO. Anmuk6epoBoit






