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IHHOACHUTEJIBHASA 3AIINCKA

[IporpaMma Mo XMMHH Ha ypOBHE OCHOBHOTO OOIEro oOpa3oBaHMsS COCTaBJI€HA HAa OCHOBE
TpeOOBaHUI K pe3ylbTaTaM OCBOCHHS OCHOBHOW 00pa3oBaTelIbHOH MpPOrpaMMbl OCHOBHOTO OOIIETO
oOpazoBanus, npeacrasieHHbx B PI'OC OO0, a takxe Ha ocHOBe (hemepanpHO paboueil mporpamMmbl
BOCIIMTAHUS U C YYETOM KOHLCIIMH MPENOoIaBaHMs YIeOHOTO IpeaMeTa «XUMEs» B 00pa30BaTEIbHBIX
opranusanusax Poccuiickoit denepanun.

[Iporpamma 1o XuMuu JaéT MpEeACTaBICHUE O LENsAX, 00IIel crpareruu 00y4eHus, BOCHUTAHUS H
pa3BUTHS OOYYAIOUIMXCSl CPEACTBAMHU Y4€OHOTO MPEIMETa, YCTAHABIMBACT 00s3aTENbHOE MPEIMETHOE
coJiep’KaHue, MpeaycMaTpuBaeT paclpelielieHne ero Mo KjaccaMm U CTPYKTYPHUpPOBaHUE MO paszenaM U
TeMaM [pOrpaMMbl [0 XUMHH, OTNPEIENseT KOJWYECTBEHHbIE M KAueCTBEHHBIE XapaKTEPUCTUKH
COJIEp’KaHUs, PEKOMEHIYEMYIO MOCJEI0BAaTEIbHOCTh M3YYEHHUS] XUMUU C Y4ETOM MEXKIPEAMETHBIX U
BHYTPUIIPEIMETHBIX CBSI3€H, JIOTUKM y4eOHOIo Mpoliecca, BO3PACTHBIX OCOOEHHOCTEW OOydarouxcs,
ompeensieT BO3MOKHOCTH IpeaMeTa s pealu3aluu TpeOOBaHUM K pe3yiabTaTaM OCBOEHHUS OCHOBHOM
00pa3zoBaTeIbHON TMPOTrpaMMbl Ha YPOBHE OCHOBHOTO 00IIero oOpa3oBaHuUs, a TakKe TpPeOOBaHMMA K
pe3ynpraTaM OOyueHUss XMMHUM Ha YpOBHE IeJIed H3ydeHUs IpeIMeTa M OCHOBHBIX BHUJOB yueOHO-
M03HABATEIbHON AEATEILHOCTH 00y4YaIOUIerocs 0 OCBOCHUIO YU€OHOTO COACPKAHUS.

3HaHME XUMHUHU CIYKUT OCHOBOH i (OopMHpOBaHHMS MHPOBO33PEHHS OOYyYaroIIerocs, ero
MIPE/ICTaBJICHU O MaTepHaJIbHOM €IUHCTBE MHpa, BaXKHYIO pOJIb UrparoT (popMHpyeMble XHUMHEH
MIPEJICTaBJICHMS O B3aMMOIIPEBPALICHUSIX SHEPTUU U 00 3BOJIOIMH BEIIECTB B IPUPOJE, O MYTSIX pPEeLIeHUs
JI00aTBHBIX TTPOOJIEM YCTOMYUBOTO PAa3BUTHS YEIOBEUECTBA — CHIPHEBOM, SHEPTETUIECKOM, MUIIEBONU H
9KOJIOTMYECKOi 06e30MacHOCTH, IPoOIIeM 3paBOOXPAHEHUS.

N3ydenune xumuu:

CHOCOOCTBYET peaju3allid BO3MOXKHOCTEH MJIsi caMOpa3BUTHS U (OPMUPOBAHUS KYJIbTYPbI
JUYHOCTH, €€ 001el 1 QyHKIIMOHATLHON TPaMOTHOCTH;

BHOCHUT BKJIaJ B ((OPMHUPOBAHHE MBIILICHUS U TBOPUYECKUX CIIOCOOHOCTEN 00ydaromnxcsi, HABHIKOB
X CaMOCTOSTENbHON Y4eOHOU NesTeNbHOCTH, IKCIEPUMEHTANbHBIX W HCCIEAOBATEIbCKUX YMEHHUMH,
HEO0OXOIMMBIX KaK B MOBCEAHEBHOM KM3HU, TaK U B TPO(HECCHOHATBHOU e TENbHOCTH;

3HAKOMUT CO CIEeNU(UKON HAyYHOTO MBIIUJICHHS, 3aKJIaJbIBA€T OCHOBBI IIEJIOCTHOTO B3IUIAJA Ha
€IMHCTBO TPUPOJBI U YEJIOBEKa, SABIIAETCS OTBETCTBEHHBIM 3TarioM B (POPMUPOBAHUU ECTECTBEHHO--
HayYHOU rpaMOTHOCTU OOy4aIONINXCS;

croco6cTByeT (OPMHUPOBAHUIO LIEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO--HAYYHBIM 3HAHUSIM, K
MIPUPOJIe, K YEIOBEKY, BHOCUT CBOM BKJIAJ] B 3KOJOTHYECKOE 00pa3oBaHNe 00YJarOIIUXCSl.

JlanHble HampaBiieHUS B O0Y4eHHH XUMUU 00€CIeUMBAIOTCS CHEU(PUKON coaepKaHusl yueOHOro
IpeaIMeTa, KOTOPBIi ABJIAETCS Melaroruueck aAanTHPOBaHHBIM OTpakeHHEeM 0a30BOM HAYKHM XUMHUHU Ha
OTPEICIIEHHOM 3Tale €€ pa3BUTHS.

Kypc xumMum Ha ypoBHE OCHOBHOTO OOIIEro o0O0pa3oBaHMs OpPUEHTHUPOBAH HA OCBOCHHE
0oOy4aroUMMUCS CHCTEMbl TE€pPBOHAUYAIbHBIX MOHATHA XUMHH, OCHOB HEOPraHWYEeCKOW XHMHUU U
HEKOTOPBIX OTJEIBbHBIX 3HAUUMBIX OHSITUNA OPraHUYECKON XUMUU.

CrtpykTypa coliep>KaHusl MPOrpamMMbl 0 XUMHUH cHOPMHUPOBAHA HA OCHOBE CHUCTEMHOTO MOJIX0/a K
e€ uzydenuto. CozepikaHue CKJIaIbIBACTCA U3 CUCTEMbI MOHATUN O XUMHUYECKOM DIIEMEHTE U BEIECTBE U
CHCTEMBI MOHATHIA 0 XMMHUYECKOH peakuuu. O6e 3T CUCTEMbI CTPYKTYPHO OPraHM30BaHbI M0 MPUHLIUITY
IIOCJIEOBATEIBLHOTO PAa3BUTHS 3HAHUN HAa OCHOBE TEOPETUYECKUX IIPEJICTABICHUN Pa3HOTO YPOBHS:

— aTOMHO--MOJIEKYJIIDHOTO YYE€HHs KaK OCHOBBI BCET'O €CTECTBO3HAHMS;

— Ilepnoanueckoro 3axkona /. 1. MenzneneeBa kak OCHOBHOTO 3aKOHA XMMMHY;

— YUYEHHSI O CTPOEHUH aToMa U XMMHUYECKOH CBSI3U;

— MpEACTaBJIEHUH 00 MEKTPOIUTUYECKON TMCCOIMALINY BEILIECTB B PAaCTBOPAX.

TeopeTnueckne 3HaHUS PAaCCMaTPUBAOTCS HA OCHOBE SMIIMPUYECKH MOJTYYEHHBIX U OCMBICIIEHHBIX
(bakTOB, pa3BUBAIOTCS MOCIEA0BATENFHO OT OJHOTO YPOBHS K JIPYrOMY, BBITIOJHSS (PYHKIIUH OOBSICHEHHS
U TIPOTHO3UPOBAHUS CBOMCTB, CTPOEHHMS M BO3MOKHOCTEM NPAKTUYECKOTO NPUMEHEHUS U IOJIy4YEHHUS
M3Yy4aeMbIX BELIECTB.



OcBoeHue mporpaMMbl IO XUMHUH CHOCOOCTBYET (DOPMUPOBAHUIO MPEACTABICHUS O XUMHYECKON
COCTaBJISIIOLLECH HAYYHOW KapTUHBI MHUpA B JIOTUKE €€ CUCTEMHOW MPUPOIBI, IEHHOCTHOTO OTHOLIEHUS K
HAayyHOMY 3HAHHUIO U METOJaM II03HaHUS B Hayke. l3yueHue XuMuM NPOUCXOAUT C MPUBICUECHUEM
3HaHUH U3 paHee M3y4YEeHHBIX y4eOHBIX mpeaMeToB: «OKpyxkaooummii Mup», «buonorus. 5—7 Kkimacce» u
«®Dusuka. 7 Kiacey.

[Ipy wu3ydyeHUM XUMHUH TPOUCXOIUT (HOpPMUPOBAHHE 3HAHUNA OCHOB XMMHYECKOM HAYKH Kak
00JTacTH COBPEMEHHOTO E€CTECTBO3HAHUS, MPAKTUYECKON NEATETbHOCTH 4YeJIOBEKa M KaK OJHOTO W3
KOMIIOHEHTOB MHUPOBOH KyNbTYpbl. 3agaya y4eOHOro mnpeaMeTa COCTOUT B (POPMHPOBAHHM CHUCTEMBI
XUMHYCCKUX 3HAHUH — BaXHEHIUX (PAKTOB, TOHATHIA, 3aKOHOB U TEOPETUYCCKUX ITOJIOKCHHUM,
JOCTYIHBIX 0000IEHNH MHPOBO33PEHUECKOI0 XapakTepa, S3blka HAyKd, B MPUOOLIEHUM K HayYHBIM
METOJIaM TIO3HAHUS TP HW3YyUCHHH BEUISCTB M XUMHUYCCKHX peakiuii, B GOpPMHUPOBAHUU W PA3BUTHUU
MO3HABATEIBHBIX YMEHUH W MX NPUMEHEHHH B y4eOHO-TIO3HABATENBFHOW M Y4€OHO-UCCIIEI0BATEIBCKON
NeSITeIbHOCTH, OCBOCHUH IIPAaBHJI O€3011aCHOT0 0OpaIeHHsl C BELIECTBAMH B MIOBCEAHEBHON KU3HU.

[Ipn u3yyeHun XMMHM Ha YpOBHE OCHOBHOTO OOIIEro 00pa3oBaHUs Ba)KHOE 3HAUYEHUE NMPHUOOpenn
TaKue LENH, KakK:

— (opMupoBaHUE HWHTEJUIEKTYaJbHO pa3BUTOW JIMYHOCTH, TOTOBOM K CaM0O0Opa30BaHUIO,
COTPYJHHYECTBY, CaMOCTOSTEIbHOMY IMPUHATHIO PEUIEHUH, CHOCOOHON aganTUpOBaThCsl K OBICTPO
MEHSIFOIITUMCS YCIIOBUSIM JKU3HU;

— HampaBJICHHOCTb OOy4YeHHMs] Ha CHCTeMaThyeckoe MpuoOieHue oOydaroumxes K
CaMOCTOSITEJIbHOM TO3HABATEJIbHON JESITEIbHOCTH, HAaydyHBIM METOJIaM IMO3HaHUus, (HOPMHUPYIOIIUM
MOTHBAIMIO U pa3BUTHE CIOCOOHOCTEN K XUMUU;

— oOecriedyeHre  yCJIOBHH, CHOCOOCTBYIOIIMX MNPHOOPETEHHI0  OOyJarolMMHCS — OMbITa
pa3HoOOpa3HOW NeATeNbHOCTH, TIO3HAHHUS M CaMOINO3HAHHWSA, KIIOYEBbIX HAaBBIKOB (KIIIOYEBBIX
KOMIIETEHI[I), UMEIOIINX YHUBEPCAIbHOE 3HAYeHUE JJIs1 Pa3IMUHBIX BUAOB JESTEbHOCTH;

— dopmupoBaHue o0MIeH (QYHKITMOHATBPHOW U €CTECTBEHHO-HAyYHOW TPaMOTHOCTH, B TOM YHCIIC
yMEHHM 0OBSCHATH U OLIEHUBATH SIBJIICHUSI OKPY)KAIOIIETO MUPA, UCIIONb3YSl 3HAHUS U OTIBIT, IOJTy4Y€HHbIE
MpU W3YYEHUU XUMUU, MPUMEHSATh HUX MPH PELICHUH MpoOJeM B MOBCEAHEBHOW >KM3HH U TPYIOBOU
NEeSATENbHOCTH;

— (dopmupoBaHre y 0O0ydalOmUXCS TYMAaHUCTHUECKUX OTHOIICHWM, MOHUMAaHUS IIEHHOCTH
XMUMHYECKUX 3HAHUM JJI BBIPAOOTKU 3KOJOTHYECKH I€JecCO00pa3HOTO MOBEACHUS B OBITY U TPYIOBOM
JEATEIBHOCTH B LIEJISIX COXPAHEHUS CBOETO 370POBbS U OKPYXKAIOLIEH IPUPOTHON CPEIbI;

— pa3BUTHE MOTHBALMU K OOYyYEHHIO, CIIOCOOHOCTEH K CAaMOKOHTPOJI U CAaMOBOCHHTAHHUIO Ha
OCHOBE YCBOEHHS OOIEYEIIOBEYECKHX LIEHHOCTEeHW, FOTOBHOCTH K OCO3HAHHOMY BBIOOpY Mpoduiis H
HAIPaBJICEHHOCTH JAJIbHEUIIETO 00ydeHHUSI.

OOmiee 4YMCIIO 4YacoB, OTBEACHHBIX JJIS W3Y4YEHHS XHMHUU HAa YPOBHE OCHOBHOTO 0OILEro
oOpasoBanusi, coctaBisieTr 136 yacoB: B 8 kinacce — 68 yacoB (2 yaca B HeJenio), B 9 kiacce — 68 yacos (2
yaca B HEJIEINIO).



COJAEPKAHUE OBYYEHUA

8 KUIIACC

IlepBoHaYa/IbHBbIE XMMUYECKHE MOHATHUSA

[Ipenmer xumuu. Posib XUMHM B KHU3HU YEJIOBEKA. XHMMHS B CUCTEME HayK. Tena M BellecTBa.
@du3nyueckrue CBOMCTBA BEIIECTB. ArperarHoe coctosinue BemecTB. [loHATHE O MeTO/ax MO3HAHUS B
xumud. Yucreie BemecTBa U cMecr. CriocoObl pa3ieicHus CMeceH.

ATOMBI U MOJIEKYJbl. XUMHUUYECKHE 3JeMeHTbl. CUMBOJIBI XUMUYECKUX 3JIeMEHTOB. [IpocThie u
CJIOKHBIE BEIIECTBA. ATOMHO-MOJIEKYJIIPHOE yUEHHE.

Xumudeckas ¢Gopmyna. BaleHTHOCTh aTOMOB XMMHYECKHX OJIIEMEHTOB. 3aKOH IOCTOSIHCTBA
coctaBa BemiecTB. OTHOcHUTENbHAs aTroMHas Macca. OTHOCHTENIbHAsS MOJIEKYyJsipHas mMacca. MaccoBas
JI0JISI XAMUYECKOTO JIEMEHTA B COCIMHEHHH.

KomnuectBo BemectBa. Mons. MonsipHasg macca. B3aumoCBsI3b KOJIMYECTBA, MAcChl M YHCIa
CTPYKTYPHBIX €UHUII BeecTBa. Pacuérel mo GpopmynaM XUMUYECKUX COCTUHEHHIA.

dusndeckue U XUMHYECKUE SBJICHUSA. XUMHUECKas Peakivs U €€ MpU3HaKu. 3aKOH COXpaHEHUs
MacChl BEIIECTB. XWUMHUYeckue ypaBHeHUsa. Kiaccuduranus XUMUYECKHX peakiuid (COeTUHEHHUS,
pasNoKeHus1, 3aMeIeHUs, 0OMEHA).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XHUMHYECKOW TIOCYJIOH, MpaBwiaMu pabOThl B JlabopaTtopuu U TpUEMaMU
oOpareHus ¢ J1adopaTOpPHBIM 000PYI0OBaHUEM, U3yYEeHHE U ONMUCAaHWE (PU3NUECKUX CBOWCTB 00pas3IloB
HEOPraHMYECKNX BEIIECTB, HaOmogeHHe (u3nyeckux (MJIaBJIieHWE BOCKA, TasHUE JIbJa, pacTUpaHUE
caxapa B CTyIKe, KHICHHE M KOHJCHCAIMs BOJbI) U XHUMHUYECKHUX (TOPEHHE CBEYM, MPOKATHBAHUE
MEJIHOM MPOBOJIOKH, B3aUMO/JICHICTBUE Mella C KUCIOTO) SBJIeHUH, HaOII0IeHNE 1 ONMCaHue TPU3HAKOB
MPOTEKAHUST XMMHUYECKHUX peakuui (pas3fiokeHue caxapa, B3aHMMOJEHUCTBHE CEpHON KHUCIOTHI C
XJopuaoM Oapusi, pasnoxkenue ruapokcuna meau (ll) mpum HarpeBaHum, B3aMMOJICHCTBHE XKeje3a C
pactBopom conu meam (Il), m3ydeHme cmocoOOB pa3feleHus CMeceil: C TOMOIbI0 MarHuTa,
¢bunbTpOoBaHUE, BhITAPUBAHKE, AUCTUIUIALIMS, XpoMaTorpadus, MpoBeIeHUEe OYUCTKU TOBApPEHHON COJIH,
HaOI0/IeHNe U ONHCAHHME DPE3YIbTaTOB IMPOBEICHHS OMBITA, WIIIOCTPUPYIOUIETO 3aKOH COXpaHEHHs
MaccChl, CO3JJaHUE MOJIEICH MOJIEKYI (IIapOCTEPIKHEBBIX).

BaxHeiinmue npeacTraBuTe/ M HEOPraHUYeCKUX BellecTB

Bo3nyx — cmech razoB. CoctaB Bo3ayxa. Kucimopom — 3I€MEHT M MPOCTOE BEHIECTBO.
Haxoxnaenue xuciopoga B mnpupoie, (QpuU3MUYecKkue M XUMHUYECKHE CBOMCTBA (peakiuuu TOpPEHUs).
Oxcupnpl. Ilpumenenue kuciaopoga. CnocoObl MOdydyeHHUs KHCIOpoAa B Jjaldoparopud U
npoMelnieHHocTd.  KpyroBopor kucnopoga B mpupoae. O30H — amioTpomnHas MoauduKanus
KHCJIOPO/1a.

TemoBoit  »pdeKkT XUMUYECKOW peakluH, TEPMOXMMUYECKHUE YpaBHEHHUS, DOK30- U
SHIOTEPMHUUYECKHE peakuu. TOMIMBO: yroiab U MEeTaH. 3arps3HEHUE BO3AyXd, YCUICHUE NAapHUKOBOIO
addekTa, pa3pylieHue 030HOBOTO CIIOSL.

Bonopon — snemeHnt u mpoctoe BemiecTBo. HaxokaeHue Bojoponaa B mpupoje, puU3ndeckue u
XMUMHYECKUE CBONCTBA, MPUMEHEHHE, CIOCOObI MonydyeHus. Kucaotel u conu.

MoutsipHblii 00BEM ra3oB. Pacu€Thl Mo XUMHUYECKUM ypaBHEHHSIM.

Ousnyeckue CcBOMCTBa BOAbl. Boaa kak pactBoputens. PactBopsl. HacelllieHHBIE U
HEHACBIIIEHHbIE pacTBOPhL. PacTBOpMMOCTH BewiecTB B BoJe. MaccoBasi J0Jsl BELIECTBA B PACTBOPE.
Xumuueckue cBoicTBa BoAbl. OcHoBaHusa. Ponb pacTBOpoB B HpUPOAE M B JKU3HU YEIOBEKA.
KpyroBopoT Bozibl B ipupoe. 3arpsi3HeHrne NpupoAHbIX BoA. OXpaHa U OYMCTKA MPUPOIHBIX BO/I.

Knaccudukanus  Heopranumueckux  coeauHenuil. Okcunpl.  Knaccudukamuss — OKCHIOB:
coneoOpa3ymomiue (OCHOBHBIE, KUCIOTHBIE, amdoTepHble) U HecoleoOpasywomue. Homenknatypa
OKcUJI0B. DU3NUYECKHe U XUMUYECKHUE CBOMCTBA OKCHIOB. [lomyueHre okCcuaoB.

OcHoBanus. Knaccudukanust ocHoBaHMi: MIETOYM U HEPACTBOPHUMBIE OCHOBaHUs. HoMeHkaTypa
ocHOBaHUM. DU3NUeCKUe U XUMUYECKHE CBOMCTBA OCHOBaHUM. [losyueHre 0CHOBaHUM.

Kucnotel. Knaccuduxammst xucinor. Homenkmarypa kucnoT. Pusnueckue W XUMHUYECKUE
cBoiicTBa KucaoT. P aktuBHoctu metauioB H. H. bekerosa. [lonyyenue Kucior.

Conu. Homenknarypa coneil. @usnueckue u XuMuieckue cBoiictsa cosiell. [lonmydenune coseit.

I'eneTnueckas CBSI3b MEXKy KJIaCCaMH HEOPTaHUYECKUX COEAMHEHUMH.



Xumuueckuii IKCnepumenm:

KaueCTBEHHOE OIpEICICHUE COACpKaHUs KHUCIOpoJa B BO3AyXe, IOJydeHHE, coOupaHue,
pacro3HaBaHKe U U3y4eHUE CBOWCTB KHCIOPO/a, HAOII0IeHHE B3aUMOICHCTBHUS BEIIECTB C KUCIOPOIOM
Y yCJIOBHS BOZHMKHOBEHHMS U MPEKPAIICHUS TOpeHus (1Mokapa), 03HAKOMJIEHHE ¢ 00pa3liaMi OKCUIOB H
OMMCAaHHE HX CBOWCTB, MOJy4eHHE, COOMpaHWE, DPACMO3HABAHWE W H3YyYEHHE CBOMCTB BOJOpOJA
(ropenue), B3aumojelcTBue Bojgopojna ¢ okcupom Menu  (ll)  (Bo3MOXKHO —HMCHOJB30BaHUE
BUJIEOMATEpUANIOB), HaO/IO/leHue O00pa3lloB BEUIECTB KOJUYECTBOM | MOJIb, HCCIEI0BaHUE
0COOEHHOCTEH PAacTBOPEHHs BEIIECTB C PA3IMYHON PAaCTBOPUMOCTHIO, MPHUTOTOBICHHE PACTBOPOB C
ONpENENIEHHON MacCOBOM JOJIEd PACTBOPEHHOTO BEIIECTBA, B3aMMOJCHCTBHE BOJBl C METAJLIAMHU
(HaTpueM © KanblMeM) (BO3MOXHO MCIOJIb30BAaHUE BUJIEOMATEPHUATIOB), MCCIEA0BaHUE O00pa3lloB
HEOPraHMYeCKUX BEIIECTB PA3JIMUYHBIX KJIACCOB, HAOIMIOACHHWE W3MEHEHHMS OKpPAcKH HHIUKATOPOB B
pacTBopax KUCJIOT M LIejlouel, usydeHue B3aumojeictBus okcuaa meau () ¢ pactBopom cepHoii
KHUCJIOTBI, KHCJIOT C METajulaMu, peakUuil HEeWTpalu3allid, MOJTy4YeHHE HEepacTBOPUMBIX OCHOBAHHI,
BBITECHEHHE OJJHOT'O METajula IpyTMM U3 pacTBOpa COJIM, PELIEHUE IKCIEPUMEHTAIbHBIX 3a/1a4 10 TeEMeE
«Baxnenmue Ki1accbl HEOPraHMYECKUX COCTUHEHUIN.

IMepuonuveckuii 3axkoH u Ilepuoamueckass cucrema xumuuyeckux 3viementos JI. MH.
MenneneeBa. CtpoeHue aromMoB. XuMHYecKasi CBA3b. OKHCIHUTEIbHO-BOCCTAHOBHUTE/IbHbIE
peakuuu

[lepBple MOMBITKM KIACCU(PUKAIUU XUMHUYECKUX 3JeMeHTOB. [loHSATHE O Tpymmax CXOJHBIX
AJIEMEHTOB (ILENOYHbIE U MIEJIOYHO3EMEIbHbIE METaJUIbl, TaJIOT€Hbl, WHEPTHbIE Ta3bl). DJIEMEHTHI,
KOTOpbIe 00pa3yroT aM(pOTepHbIE OKCUIBI U TUAPOKCH/IBI.

[Tepnoanueckuit 3akoH. [lepmoanueckas cucrtema xumudeckux snemeHToB [[. M. Menneneesa.
Kopotkonepuoanas u ninuHHONepuoaHast popmbl [leproaunueckoi CuCTEMbl XMMHUECKUX 3JIEMEHTOB /.
N. Menpneneesa. [lepuons! n rpynmnsl. @U3HUECKU CMBICT TOPAIKOBOIO HOMEpa, HOMEPOB MEPHOAA U
TPYIIBI 3JIEMEHTA.

Crpoenne atomoB. CoctaB aTtomHbIX saep. M3otombl. DnekTpoHbl. CTpoeHHE 3JIEKTPOHHBIX
000710uek aToMOB TiepBbIX 20 xuMHUUYeckux 31emMeHToB [lepuommyeckoit cucremsl [[. . Menneneesa.
XapakTepucTUKa XHUMHUYECKOTO 3JIeMEHTa Mo ero mnojoxkenuto B llepumommueckoit cucreme JI. .
Meuneneena.

3aKOHOMEPHOCTH H3MEHEHHUs paJuyca aTOMOB XHMHYECKUX 3JEMEHTOB, METAUINYECKUX U
HEMETAJUIMYECKUX CBOMCTB IO IPYIIIaM U IEPUOAAM.

3nauenue Ilepuoanueckoro 3akoHa u Ilepmoanueckoi CHUCTEMbl XMMUYECKUX 3JIEMEHTOB IS
pa3BuUTHs Hayku U ipakTuku. [. . MeHneneeB — yd€HbIi U rpakJaHUH.

Xumuyeckasi cBs3b. KoBaseHTHas (mossipHasi W HEMOJIAPHAs) CBsI3b. DJIEKTPOOTPUIATEILHOCTD
XUMUYECKUX 3JIEMEHTOB. MIOHHas CBS3b.

Crenenp oxucneHus. OKHCIUTEIbHO--BOCCTAHOBUTENIbHBIE peakuuu. [Iponeccel okucieHus u
BOCCTaHOBJIEHUAA. OKUCIUTENN U BOCCTAHOBUTEIH.

Xumuueckuii Ixkcnepumenm:

M3ydyeHrue 00paslioB BEIIECTB METAJUIOB W HEMETaUIOB, B3aUMOJCWCTBHE T'HMAPOKCHIA IIUHKA C
pacTBOpaMu KHCIJIOT M WLIEJN0YEl, IPOBEIECHNUE ONBITOB, WIIIHOCTPUPYIOLIUX HTPUMEPBI OKUCIUTEIBHO-
BOCCTaHOBUTEJIBHBIX pEaKkiuil (ropeHue, peakiiuy pa3ioKeHHsl, COeTUHEHUS).

Mescnpeomemmnuie ceazu

Peanuzanust MeXNpeaMeTHbIX CBS3€H MPU U3YYEHHUHU XMMHM B 8 KJacce OCYHIECTBIISIETCS uepe3
UCTOJb30BAHUE KaK OOLIMX €CTeCTBEHHO--HAyYHBIX MOHATUH, TaK M MOHATUH, SBISAIOIIUXCS
CUCTEMHBIMU JJIS1 OTJEJBHBIX IPEIMETOB €CTECTBEHHO--HAyYHOTO LIMKIIA.

OO1uire ecTeCTBEHHO--HayUHble TMOHATHS: HAay4yHbIH (DakT, rUmoTe3a, TEOpHUs, 3aKOH, aHAIU3,
CHHTE3, KJIacCHU(UKaLUs, NEePUOTUYHOCTh, HAOMIOJICHUE, SKCIEPUMEHT, MOJEIMPOBAHUE, U3MEPEHHUE,
MOJEIb, SIBJICHUE.

®dusnka: Matepusi, aToM, IEKTPOH, IPOTOH, HEUTPOH, NOH, HYKJIU], U30TOIIbI, PAJHOAKTUBHOCTD,
MOJIEKyJ1a, SJEKTPUYECKU 3apsij, BELIECTBO, Telo, 0O0BEM, arperaTHoe COCTOSHHE BEIecTBa, Ias,
¢u3nyecKre BEJIMYMHBI, €AUHULBI H3MEPEHHsI, KOCMOC, IIIaHeThl, 3BE31b1, CoHIIE.

buonorus: dorocunres, npixanue, ouocdepa.

I'eorpadus: atmocdepa, ruapochepa, MHUHEpabl, TOPHbIE MOPOAbI, MOJE3HBbIE HCKOIAaeMBbIe,
TOIUIMBO, BOJHBIE PECYPCHI.



9 KJIACC

BemecTBo M XMMHUYECKas peaKkIus

Ilepnognueckuit 3akoH. Ilepuoanueckas cucrema xumudeckux snemeHToB [[. M. Menneneesa.
Crpoenue aTomMOB. 3aKOHOMEPHOCTH B W3MEHEHHHM CBOWCTB XMMHUYECKHUX 3JIEMEHTOB IEPBBIX TPEX
MEepUOJOB, Kalus, KalblMsg U HX COCJUHEHUH B COOTBETCTBHHM C TOJIO)KEHHEM 3JEMEHTOB B
IIepnoanueckoii cucTeMe U CTPOCHUEM UX aTOMOB.

CtpoeHnue BeliecTBa: BUIbl XUMUYECKON CBS3H. THIBI KPUCTAIUTMYECKUX PEIIETOK, 3aBUCUMOCTh
CBOWCTB BEILIECTBA OT TUIIA KPUCTAJUIMYECKON PEIIETKU U BUJIa XUMHYECKOM CBS3H.

Krnaccudukarnuss 1 HOMEHKIATypa HEOPraHWYECKHX BEIIECTB. XMMUYCCKHE CBOWCTBA BEIIECTB,
OTHOCSIIIUXCS K Pa3M4YHbIM  KJIacCaM HEOPTraHUYeCKHX COCJAMHEHWH, TeHEeTUYeCKas CBA3b
HEOPraHMYeCKUX BEIECTB.

Knaccudukanus XuMHUECKHX peakuuil MO pa3IuyHBIM MpU3HAKaM (M0 YHCIy U COCTaBy
YYaCTBYIOIIMX B PEAKIUM BEIIECTB, MO TEIJIOBOMY 3()QeKTy, Mo U3MEHEHHIO CTENEHEH OKHCIICHUS
XUMHUYECKUX DJIEMEHTOB, MO OOpaTUMOCTH, MO YYaCTHUIO KaTalu3aTopa). DK30- U IHIAOTEPMHUYECKHE
peaKkIfy, TePMOXUMUYECKHE YPABHECHHUS.

[lonsitTue o ckopoctn xumudeckol peakiuu. IlonsTHe 00 00paTUMBIX U HEOOPATUMBIX
XUMUYECKUX peakiusax. [IoHsATHEe O TOMOTEHHBIX UM TeTePOTeHHBIX peakiusx. [loHsTue o Karamuse.
[Tonatne o xumMuueckoM paBHOBecHH. DaKTOPHI, BIUSIONIAE HA CKOPOCTh XHUMHUYECKOW pPEaKIuu |
MOJIOKEHNE XUMUYECKOTO PAaBHOBECHSI.

OKHCIIUTENTbHO-BOCCTAHOBUTEIBHBIC ~ PEaKIMH,  DJIEKTPOHHBIM  OallaHC  OKHCIWUTEIBHO-
BOCCTAaHOBUTEJIbHOW peakinuu. COCTaBlIeHNE YPaBHEHUH OKHUCIUTEIbHO--BOCCTAHOBUTEIbHBIX PEAKIIMN
C MCIOJIb30BAaHUEM METO/a SJIEKTPOHHOTO OaaHca.

Teopust AMEKTPOTUTHIECKON AUCCOMMAIMH. DIEKTPOJIUTHI U HEIJIEKTPOJIUTHI. KaTHOHBI, aHHOHBI.
MexaHu3M JuCCOIMalUu BEIIECTB C PAa3IMYHBIMU BUJIAMH XUMUYECKOH CBsI3U. CTENEHb AMCCOLHUALINAH.
CunbHbI€ U clla0ble AIIEKTPOJIUTHI.

Peaknun woHHOTO OOMEHa. YCJIOBUS TNPOTEKAHUS PEAKIMKA HMOHHOTO OOMEHa, TOJIHBIE H
COKpaIllEHHbIE HMOHHBIE YypaBHEHHS peakuuil. CBOWCTBA KHUCJIOT, OCHOBAHMH M COJIEH B CBETE
MPEACTABICHUI 00 AIICKTPOIUTHYECKON mucconmanii. KadecTBeHHbIe peakiuu Ha HMOHBL. [loHsATHE O
TUPOJIU3E COJIEH.

Xumuueckuil IKCnepumenm:

03HAaKOMIJIEHHE C MOJEIIAIMU KPUCTAIUIMYECKUX PEIIETOK HEOPraHUYECKUX BEIIECTB — METANIOB U
HeMeTaioB (TpaduTa U anMmasa), CIOKHBIX BEIIECTB (XJIOpHAa HATpHs), UCCIEI0BaHUE 3aBUCUMOCTH
CKOPOCTHM  XMMHUYECKOW peakiuu OT BO3ICHCTBHUS  pa3lU4HbIX  (PAKTOPOB, HCCIEIOBaHHE
3NEKTPONPOBOJHOCTH PACTBOPOB BEIIECTB, IpOIECCa TUCCOLMALMU KHUCJIOT, ILIEJIOYed M COoJed
(BO3MOKHO HCIOJIB30BaHUE BHUAECO MAaTEpUANIOB), MPOBEACHUE OMbBITOB, WIUTFOCTPUPYIOMINX MPU3HAKU
MPOTEKAaHUs peakiuii HOoHHOro obMeHa (oOpa3oBaHMEe OcajKa, BBIJEJICHUE Ta3a, 00pa3oBaHUE BOJbI),
OTIBITOB, UJUTIOCTPUPYIOIIHUX MTPUMEPHI OKHUCIUTENbHO-BOCCTAHOBUTENLHBIX PEAKIIHI (TOpEHHE, PEaKIuu
pa3ioXKeHusl, COCAWHEHHs), PACIO3HABAHME HEOPTaHUYECKUX BEHIECTB C TOMOIIBIO KaueCTBEHHBIX
peaklMil Ha MOHBI, PEeLIEHUE FKCIIEPUMEHTAJIbHBIX 3a/1a4.

HeMmeTa/ibl M UX COeAUHEHUS

OOmas xapaktepucTuka ranoreHoB. OCOOEHHOCTH CTPOCHHS aTOMOB, XapaKTEpHbIE CTENEHU
okucienusa. CTpoeHue u GU3NYECKUE CBOMCTBA MPOCTHIX BEIIECTB — rajloreHOB. XUMUYECKUE CBOICTBA
Ha mpuMepe Xjopa (B3aMMOJEIHCTBHE C MeTalslaMd, HeMeTallaMH, IIerodamMu). XJIOPOBOAOPO/I.
ConsiHasg  KUCIOTAa, XUMHUYECKHE CBOMCTBA, IMOJy4YeHHE, npumeHeHue. JlelictBue xiopa u
XJIOPOBOJIOPO/Ia HA OPraHU3M ueJloBeKa. BakHelne XJIopuabl U UX HaX0K/JIEHHUE B IPUPO/IE.

Obmas xapakrepuctuka 31eMeHToB VIA-rpynmbl. OcoOeHHOCTH CTPOEHHUSI AaTOMOB, XapaKTEPHbIE
crenenn okucieHus. CTpoeHrne U (U3NYECKUE CBOWCTBA MPOCTHIX BEIIECTB — KUCIOPOJa U CEpHI.
AnnoTpornHbsle MOAM(UKAIIMM KUCIOpPOJa M cepbl. XUMHUYEcKHe cBoicTBa cepbl. CepoBOJOpoO/,
CTpoeHUe, (PU3MYEeCKHEe M XUMHYEeCKHe CBOHCTBAa. OKCHABI CEpbl KakK MPEACTABUTEIN KHUCIOTHBIX
okcuioB. CepHasi KUCIIOTa, GU3MYECKHE U XMMHYECKHE CBOMCTBA (00IIME KaK MpeACTaBUTENs Kiacca
KUCTIOT U crenuduieckne). XUMHUYECKHe pPEeakldd, JIeKaIle B OCHOBE MPOMBIILIEHHOTO Crocoda
MOJy4YeHUs: cepHOil KucaotThl. [IpumeHenue cepHoil KUCiOThl. CoJM CEpHOM KUCIOTHI, KaYeCTBEHHAs
peakius Ha cynbdar-uoH. Haxoxnenue cepsl U €€ coelMHEHUI B MpHpoae. XUMHUECKOE 3arpsi3HeHUe



OKpYXKAroIlel Cpelbl COCTUHEHUSMHU Cepbl (KUCIOTHBIE OXKAM, 3arpsS3HEHUE BO3JyXa M BOJOEMOB),
CTOCOOBI €ro MpeI0TBPAICHHS.

Oo6mas xapakrepuctuka 3meMeHToB VA-rpymmbl. OCOOCHHOCTH CTPOCHUSI aTOMOB, XapaKTEPHbBIE
CTETIEHU OKHUCJICHUS. A30T, PAacIpOCTpaHEHHE B MPHUpPOJE, (PHU3MYECKHE W XUMHUYECKHE CBOMCTBA.
KpyroBopoT a3ora B mpupoje. AMMHAK, €ro (u3M4YecKue M XHUMHUYECKHE CBOICTBA, MOJIydYEHHE WU
npuMmeHerne. Comu aMMOHUS, UX (PU3NYECKUE U XUMHYECKHE CBOMCTBa, mpuMeHeHue. KauecTBeHHas
peaknys Ha MOHBI aMMOHHMSA. A30THAasl KHCIIOTa, €€ TMOJydeHHe, (PU3NIeCKue U XUMHUYECKHUE CBOMCTBA
(oOmme Kak MpencTaBHTENs Kiacca KUCIOT M cnernuduueckne). Vcnonp3oBaHue HUTPATOB M COJNEH
aMMOHHUSI B KaueCTBE MHUHEPAIBHBIX YAOOpeHHMH. XMMHUYECKOE 3arpsi3HEHHE OKpYXKAIOIIeH Cpeabl
COCJIMHEHUSIMH a30Ta (KUCIOTHBIE NOXKIM, 3arpsi3HEHHE BO3/yXa, MOYBHl M BOa0EMOB). Docdop,
aymotponHble Momupukanuu Gochopa, pusmueckne u xumudeckue cBoiictea. Okeun docdopa (V) u
docdopHas kucnora, (pU3MUECKUE U XUMHUYECKHE CBOWCTBA, moiydeHue. Mcmonp3oBanue docdaros B
KaueCcTBE MUHEPATBHBIX YI00pEHUH.

O6mas xapakrepuctuka 35eMeHToB |V A-Tpymmbl. OCOOEHHOCTH CTPOEHUSI ATOMOB, XapaKTEPHbBIE
CTETIEHH OKHCJICHUS. YTIEpOoJ, aUIOTPOIHBIE MOIU(HUKAIMK, PpACIpPOCTPaHEHHE B NPUPOJIE,
¢usznueckue M XUMHUYECKue cBoicTBa. Azcopobuusa. Kpyroopor yriaepoma B mpupone. OKcuibl
yriaepoaa, ux (QU3NYeCKHe W XMMHYECKHE CBOWCTBA, JCWCTBHE HA JKUBBIC OPTAHU3MBI, MOJTYYCHHE U
MIPUMEHEHHE. DKOJIOTHYECKUe MPoOIeMBbI, CBsI3aHHbIE ¢ oKcuaoM yrieponaa (1V), runoresa rinobanbHOTO
MOTEIUICHUST KIIMMara, NapHUKOBBIM 3(dekr. YrompHas kucinota u e€ comm, X (U3NYECKHE W
XAMHUYECKAE CBOWCTBA, MOJY4YeHHWE W TpHUMeHeHHe. KauecTBeHHass peakinusi Ha KapOOHAT-HOHEI.
Hcnons3oBanne kKapOOHATOB B OBITY, MEAUIIMHE, IPOMBITINIEHHOCTH U CEITHCKOM XO3SHCTBE.

[lepBoHavanbHBIC MMOHATHS 00 OPraHUYECKUX BEIIECTBAX KaK O COSAMHEHHSX yriiepoia (MeTaH,
9TaH, OTWJICH, AaleTHICeH, OJTAaHOJ, TJIHUIEPHUH, YKCyCHass KHUCIoTa). [IpUpoaHble HMCTOYHHKH
YTI€BOA0POJIOB (YroJib, MPUPOAHBIN Ta3, HEPThH), IPOIYKTHI UX MepepaboTku (OEH3UH), UX POJIb B OBITY
U pOMbIIITIeHHOCTH. [IoHsATHE 0 GMOOTHYECKH BasKHBIX BEILIECTBAX: KUpPaxX, OeJKax, yrieBojax — U ux
POJIK B )KM3HH YeloBeKka. MaTepraabHOE €JMHCTBO OPIraHUYECKUX U HEOPTraHUYECKUX COCTUHEHUH.

KpemHuwii, ero ¢usnueckre M XMMHUUYECKHE CBOWMCTBA, MOJydyeHHWe W mpuMeHeHue. CoeauHeHus
KkpeMHHs B mpupone. OOmue mpeacrabienus o0 okcuae kpemuus (V) m kpeMHHEBOW KHCIIOTE.
CunukaTel, X UCIIOJIB30BAHKUE B OBITY, B MPOMBIIUIEHHOCTH. BaxkHelIe CTpouTeNbHbIE MaTepHallbl:
KepaMHKa, CTEKJIO, IIeMEHT, O€ToH, kene300eToH. I[IpobGnemb 0e30macHOTO  HCIOJIB30BAHUS
CTPOUTENIbHBIX MAaTEPUaJIOB B MOBCEAHEBHOMN KU3HH.

Xumuueckuii Ikcnepumenm:

U3y4YeHHe O0Opa3lloB HEOPraHMYECKHUX BEIIECTB, CBOMCTB COJSHOM KHCIOTHI, MPOBEACHUE
KAueCTBEHHBIX pEaKUMi Ha XJIOPUA-HOHBI M HAONIOIEHHWE MPHU3HAKOB MX MPOTEKAHUS, OIbITHI,
oTpaxaromue (GU3NYECKHe W XHUMHYECKHE CBOMCTBAa TajOreHOB M HUX COEOUHEHHH (BO3MOXHO
UCIOJIb30BAHME  BHJIEOMATEPUAIOB), O3HAaKOMJIEHME C oOpa3luaMu XJIOPHUIOB (TaJOr€HUIOB),
03HAaKOMJIEHHE ¢ 00pa3liaMu cephl U € coeIMHEHUSIMU (BO3MOKHO UCIOJIB30BaHUE BUICOMATEPHAIIOB),
HaOM0IeHNe Mpollecca OOyriIMBaHUS caxapa MoJ JACHCTBHEM KOHIEHTPUPOBAHHON CEpHOM KHCIOTHI,
W3Yy4YeHHE XMMHUYECKUX CBOMCTB pa30aBleHHOW CEPHON KHUCIOTHI, MPOBEACHNE KAa4eCTBEHHOU peakuuu
Ha cynb(daT-uoH U HaONIOIeHUE MPU3HaKa e€ MPOTeKaHUs, 03HAKOMJICHHE ¢ (PU3UYECKUMU CBOMCTBAMU
a3zoTa, gochopa 1 uxX coeUHEHHUN (BO3MOXKHO UCIIOIB30BAHUE BUACOMATEPUAIIOB), 00Opa3aMu a30THBIX
u ¢ochopHbIX ynoOpeHHii, MoaydueHue, coOMpaHue, pacro3HaBaHUE W HM3YYEHHUE CBOIICTB aMMHaka,
MPOBEJICHUE KAYECTBEHHBIX pEakIuil Ha MOH aMMOHHS H (ocdarT-HOH M H3y4YeHHE MPU3HAKOB HX
MPOTEeKAHUS, B3aUMOJCHCTBHE KOHIEHTPUPOBAHHON a30THOM KHUCIOTHI C MeObI0 (BO3MOKHO
WCIOJIb30BaHME BHICOMATEPUANIOB), U3yYCHHE MOJIENel KPUCTANIMUECKUX PeHIEToK anMasa, rpadura,
¢bymiepeHa, 03HaAKOMIICHHE € MPOIIECCOM aJICOPOIMH PACTBOPEHHBIX BEUIECTB AKTUBUPOBAHHBIM YIIIEM
U YCTPOMCTBOM MPOTHBOTA3a, IMOJydeHUE, cOOMpaHHe, pACIO3HABAHHE U U3YUYEHUE CBOICTB
YIJIEKUCIIOTO Trasa, MPOBEIEHUE KAYeCTBEHHBIX peaklMii Ha KapOOHAT U CHUIMKAT-UOHBI M W3y4eHUE
MPU3HAKOB WX MPOTEKAaHUS, O3HAKOMIICHHWE C MPOAYKIHUEH CUIMKATHOW MPOMBIIIEHHOCTH, PEUICHHE
AKCMEPUMEHTAIBHBIX 3334 10 TeMe «BaskHel e HeMeTalTbl U UX COSTUHEHUSD).

MeTtanjibl U UX COeTMHEHHS

OOmas XxapakTepuCTUKa XUMHYECKUX DJIEMEHTOB — METAJIOB Ha OCHOBAaHUHU HMX TOJOXKEHUS B
[lepuoanyeckoit cucreme xumuueckux snemeHToB /. 1. MenneneeBa u crpoeHust atomoB. CTtpoeHue
MeTaJIoB. MeTajuinyeckasi CBsi3b U METa/NInYecKasl KpUCTaJUTMUecKasi pemérka. IINeKTPOXUMUIESCKHUI



psaa HampspKeHUH MetaiioB. DU3MYECKME M XMMHUYECKHe CBOMCTBa MeTayioB. OOmme crnocoObl
nostyueHus: MetayiioB. [loHsATHE O KOPPO3UU METAIIOB, OCHOBHBIE CIIOCOOBI 3aIUTHI UX OT KOPPO3UH.
Crnagsl (CTasb, 9yTyH, TIOPATIOMHHHM, OpOH3a) ¥ UX MPUMEHEHHUE B OBITY U MIPOMBIIILIICHHOCTH.

[[{esrounble MeTalbl: MoJjoXkeHue B Ilepuoamyeckoil cucrteMe XumMuUyeckux anemeHtoB J[. WM.
MenneneeBa, CTpOEHUE UX aTOMOB, HaX0XAEHHUE B IIpupoae. Puznueckue U XUMHUYECKUE CBOMCTBA (Ha
npuMepe HaTpust ¥ Kanus). OKCUIbI U TUIPOKCHIBI HATPUS U Kaiusi. [I[puMeHeHune menoyHbiX MeTalioB
U UX COCIMHECHUM.

[IlenoyHO3eMeENbHBIE METAUIBI MAarHuii M KaJbLMW: IOJIOKeHue B Ilepuonmueckoin cucreme
xuMuueckux osnemeHtoB J[. WM. MenzeneeBa, CTpPOEHHME HUX AaTOMOB, HAXOXKJICHUE B IPUPOJE.
dusnueckue 1 XMMUYECKHE CBOMCTBA MarHus W Kayiblusa. BaxkHeine coenquHeHus Kaublius (OKCHI,
TUAPOKCHU, o). KECTKOCTH BOJBI U CLIOCOOBI €€ yCTpaHEHMUSL.

AmoMuHMiL: nosioxenue B [lepuoauueckont cucreme xumuyeckux ieMeHToB 1. 1. Menneneesa,
CTpOEHHE aToMa, HaxokJeHue B mpupojae. Puznueckue M XUMHUYECKHE CBOMCTBA aAIIOMHUHMSL.
Am@oTepHbIe cBOWCTBA OKCH/IA U THAPOKCUIA aTIOMUHUS.

Kenezo: nonmoxxenue B Ilepuomumueckoit cucreme xumuueckux 3nemeHToB . M. Menneneesa,
CTpPOEHHE aTOMa, HaxOXAECHHWE B MpHupojae. Pusznyeckue M XUMHYECKHE CBOMCTBa skene3a. OKCHUIBL,
ruapokcuabl u conu xenesa (1) u xxenesa (111), ux cocras, cBoiicTBa u nosryueHue.

Xumuueckuii IKcnepumenmn

O3HaKOMJIEHHE C Oo0pa3llaMM METa/lIOB M CIUIaBOB, UX (PU3MYECKHMMH CBOWCTBAMH, U3y4YCHHE
pe3ynbTaTOB KOPPO3UU METAJUIOB (BO3MOXKHO HCIIOJBL30BAaHUE BHUIEOMATEPHAIOB), OCOOEHHOCTEH
B3aMMO/JICHCTBUS OKCHJA KaJblUsl U HATpUs C BOJOM (BO3MOKHO HCIIOJIb30BAHHE BUIEOMATEPHAIIOB),
UCCIIEIOBAaHUE CBOWCTB JKECTKOM BOJBI, Ipollecca TOPEHHs >Keie3a B KHUCIopoje (BO3MOMKHO
WCIIOJIb30BaHNUE BUICOMATEPUAIIOB), TPU3HAKOB MPOTEKAHNS KAUeCTBEHHBIX PEAKIIMi HA MOHBI: MarHUs,
KaJIbIIMSI, ATFOMUHUSA, 1TMHKA, skene3a (11) u xenesza (1), meau (11), HabmroeHre u onrMcanue MpOIECCOB
OKpalllMBaHUsl IUIAaMEHM MOHAMHU HATpHs, Kajdusd M  Kaublus (BO3MOXHO  HCHOJIb30BaHHE
BHJIEOMATEPHUANIOB), HcciaeioBaHne aM(OTEPHBIX CBOMCTB TMAPOKCUAA ATIOMUHUS U THIPOKCH]IA [IUHKA,
penieHne SKCIEPUMEHTAIbHBIX 3a/1a4 10 TeMe «BakHelIne MeTauibl U UX COCINHEHUS.

XuMHUSA U OKpYKaKIIas cpena

BemectBa u Marepuansl B IOBCEHEBHOM )KM3HU YelOBEKa. be3onacHoe MCnoib30BaHUE BELIECTB
U XUMHUYECKUX peakiuil B ObITy. [lepBasi moMolis mpu XMMHUYECKHUX 0XKOTaX U OTPABICHUSIX.

XUMHYecKoe 3arpsi3HEHUE OKpyKarouleil cpensl (mpenenbHas JOMyCTUMas KOHLEHTPALUs
Bemects, najiee — [1JIK). Poias XxuMun B perieHun 3K0JIOTHYSCKUX MPOOIeM.

Xumuueckuii IKcnepumenm:

U3ydeHue 00pa3loB MaTepuaoB (CTEKIIO, CIIJIaBbl METAJIOB, IOJIMMEPHbIE MaTepUalbl).

Meosrcnpeomemmnie ceasu

Peanuzanus MeXnpeaMeTHbIX CBSI3eM NPU M3YYEHUU XMMHM B 9 Kiacce OCYIIECTBISETCS 4yepe3
UCIIOJIb30BAHME KaK OOIIMX eCTECTBEHHO-HAyYHBIX MOHATHH, TaK W TOHSATHM, SBJISIONIMXCS
CUCTEMHBIMU U1 OTAEJbHBIX MPEIMETOB €CTECTBEHHO--HAYYHOIO LIUKIIA.

OO1ue ecTecTBEHHO-HAYYHbIE TMOHATUS: HAy4YHbIA (DaKT, TUIMOTE3a, 3aKOH, TEOpHs, aHAIuU3,
CUHTE3, KiaccU(UKalus, MepHOJUIYHOCTb, HAOIIOEHNE, SKCIEPUMEHT, MOJACIUPOBAHUE, W3MEpPEHUE,
MOJEeNb, SIBJICHHUE, TApHUKOBBIHN 3(p(PEeKT, TEXHOTIOTHsI, MaTEPHAIIBI.

®du3nka: MaTepus, aTOM, IEKTPOH, IPOTOH, HEUTPOH, UOH, HYKJIU, U30TOIbI, PaJUOAKTUBHOCTb,
MOJIEKYNa, OJJIEKTPUYECKHH 3aps]l, MPOBOJHUKU, TMOIYIPOBOIHUKHU, UAIIEKTPUKH, (HOTORIEMEHT,
BEIIECTBO, Tel0, OO0BEM, arperaTHoe COCTOSIHME BeLIecTBa, TIa3, pacTBOP, PAacCTBOPUMOCTb,
KpUCTAIIIMYECKass pemérka, CIUIaBbl, (QU3MYeCKHe BEIWYMHBI, €IUHUIBI HW3MEpPEHHUs, KOCMHUYECKOe
MIPOCTPAHCTBO, TJIaHETHI, 3BE3/1bl, COJHIIE.

buonorus: ¢orocunres, npixaHue, Ouocdepa, SKOCUCTEMa, MHUHEpAIbHBIE YI0OpEHMUS,
MHKPO3JIEMEHTBI, MAKPOIJIEMEHTHI, MIUTATEIbHBIE BEIIECTBA.

I'eorpadus: atmocdepa, rumpocdepa, MUHEpalbl, TOPHbIE TOPOJBI, TMOJE3HBIE HCKOMAEMBIE,
TOIUINBO, BOJHBIE PECYPCHI.



IIVTIAHUPYEMBIE PE3YJIbTATBI OCBOEHUS TPOI'PAMMBI 11O XUMHUHN HA YPOBHE
OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATbBI

JIMuyHOCTHBIE Pe3yNbTaThl OCBOCHHS IPOTPAMMBI OCHOBHOTO 001Iero 00pa3oBaHus JOCTUTAIOTCS B
Xxone OOy4YeHHsT XUMHH B €IUHCTBE Y4eOHOW M BOCHHUTATENBHON AEATEIBHOCTH B COOTBETCTBHH C
TPaJMLIMOHHBIMU POCCUHCKUMHU COLIMOKYJIBTYPHBIMH U JYXOBHO-HPABCTBEHHBIMU IICHHOCTSIMH,
MIPUHATHIMU B OOLIECTBE MPaBUJIaMU U HOPMaMHM ITOBEJEHUS U CIIOCOOCTBYIOT MPOLIECCaM CaMOIIO3HAHUS,
CaMOpAa3BUTHUS U COLMATN3ALUH 00yJaromINXCs.

JIMYHOCTHBIE PE3ybTAThl OTPAKAIOT TOTOBHOCTh OOYYAIOUIMXCS PYKOBOJCTBOBATHCS CHUCTEMOM
MTO3UTUBHBIX [IEHHOCTHBIX OPUEHTALIMI U PACIIUPEHUE OIbITA AEATEIHHOCTH Ha €€ OCHOBE, B TOM YHCIIE B
4acTu:

1) naTpHOTHYECKOTO BOCTIUTAHUS:

LIEHHOCTHOTO OTHOIIEHHUS K OTE€YECTBEHHOMY KYyJIbTYpHOMY, HCTOPUYECKOMY M HAy4HOMY
HACJIEIUI0, TOHUMAaHUsI 3HAUE€HUsI XMMHUYECKON HayKU B JKU3HM COBPEMEHHOTO OOIIecTBa, CIOCOOHOCTH
BIIJIETh JIOCTOBEPHOW HH(pOpManueld O TMepeloBbIX JOCTHKEHUSX M OTKPBITUSAX MHPOBOM H
OTEUECTBEHHOW XMMMH, 3aMHTEPECOBAHHOCTH B HayYHBIX 3HAHUAX 00 YCTPOICTBE MHpa U 00IECTBA;

2) rpaIaHCKOT0 BOCIIUTAHMSA:

MIPEJICTaBJICHHS O COLMAIbHBIX HOPMaxX M MpaBWJIaX MEKIMYHOCTHBIX OTHOIIEHUH B KOJUIEKTHBE,
KOMMYHHMKaTUBHOM  KOMIIETEHTHOCTH B  OOIIECTBEHHO TIOJIE3HOHM, Yy4eOHO-HMCCIIe10BaTeNbCKOM,
TBOPUECKON M APYrUX BHUJAX AEATEIbHOCTH, TOTOBHOCTH K Pa3sHOOOpa3HO COBMECTHOM NESTEIBHOCTH
IIpU  BBINIOJHEHUM Y4YEOHBIX, IO3HABATENIbHBIX 3a/]a4, BBINOJHEHUH XHUMHUYECKHUX OSKCIEPUMEHTOB,
CO3JaHUU YYEOHBIX MPOEKTOB, CTPEMJIEHMSI K B3aMMOIOHUMAHHWIO U B3aMMOIIOMOIIN B Ipoliecce 3TOi
yueOHOM JAeqaTeTbHOCTH, TOTOBHOCTH OIIEHMBATh CBOE TOBEIEHHE M MOCTYNKH CBOUX TOBApHUIIEH C
MIO3ULUN HPABCTBEHHBIX U MPABOBBIX HOPM C YYETOM OCO3HAHUSA MOCIEACTBUN OCTYIIKOB;

3) HeHHOCTH HAYYHOT0 MO3HAHMS:

MHPOBO33PEHUYECKUE MPEACTABICHUS O BEIIECTBE M XMMHMYECKOM PpEakLUH, COOTBETCTBYIOILHE
COBPEMEHHOMY YPOBHIO Pa3BUTHs HAYKH M COCTABJSAIOLUINE OCHOBY JUIsl IOHUMAHUS CYIIHOCTH HAYYHOMH
KapTUHbl MHpa, MPEJCTaBICHHUA 00 OCHOBHBIX 3aKOHOMEPHOCTSX DPA3BUTHUS HPUPOIBI, B3aUMOCBSA3AX
YeJI0BeKa C MPUPOJIHOU CPENIOH, O pOJIM XMMHUHU B MO3HAHUM 3THX 3aKOHOMEPHOCTEH;

[I03HaBaTEIbHbIE MOTHUBBI, HAIIPABJICHHBIEC HA MOJIy4EHNE HOBBIX 3HAaHUM M0 XMMMHU, HEOOXOIUMBIE
i OOBSICHEHUS HaONIONAeMbIX IIPOLECCOB W SBJICHUH, IO3HABaTEIbHOW, HWH()OPMAIMOHHOW U
YUTATENICKOM KyJIBTYpbl, B TOM YHCJIE HABBIKOB CAMOCTOSITEJIBHON pabOThl C y4eOHBIMH TEKCTaMH,
CIPaBOYHOM JIUTEPATYPOH, TOCTYITHBIMU TEXHUUECKUMHU CPEJICTBAMHU MH(POPMALIMOHHBIX TEXHOJIOTU;

uHTepeC K OOY4YEeHHI0O M IO3HAHHIO, JII0OO3HATENBHOCTh, T'OTOBHOCTb M CHOCOOHOCTh K
caM0o0Opa30BaHUIO, IPOEKTHOM M MCCIENOBATENILCKOM JIEATENIBHOCTH, K OCO3HAaHHOMY BBIOOpY
HaIpaBJICHHOCTU U YPOBHS 00y4eHMsI B JaJIbHEHILEM;

4) ¢popMHpOBaHHS KYJIbTYPHI 310POBbSI:

OCO3HAHUE LICHHOCTH >KM3HH, OTBETCTBEHHOTO OTHOIICHMS K CBOEMY 3J0OPOBBIO, YCTAHOBKH Ha
3I0pOBbII 00pa3 *HU3HH, OCO3HAHME IOCIEACTBUN M HENPHUIATHE BPEAHBIX MPHUBBIYEK (YHOTpeOsieHus
aJIKOT0JIsI, HAPKOTUKOB, KYpeHHsI), HEOOXOAUMOCTH COOIIOICHUS MTPaBUII OE30MaCHOCTH IIPU 0OpallleHHH
C XMMHMYECKHMHM BELIECTBaMU B OBITY U peallbHOM )KU3HH;

5) Tpy/10BOT0 BOCIIUTAHUS:

MHTEpEC K MPaKTUYECKOMY M3Y4YEHUIO NMpodeccuil U Tpyaa pa3iIudyHOTO poja, yBaXEHHUE K TPYLY U
pe3yspTaTaM TPYIOBOM IEATENbHOCTH, B TOM YHUCIIE HA OCHOBE IPHUMEHEHUS NMPEIMETHBIX 3HAHWUU IO
XMMUH, OCO3HAHHBIN BHIOOp HHIAMBHUIYAIIbHOM TPAaeKTOPUHM NPOJOJDKEHHs 00pa3oBaHUs C Y4ETOM
JMYHOCTHBIX MHTEPECOB M CHOCOOHOCTM K XHMHUH, OOILIECTBEHHBIX MHTEPECOB M MOTPeOHOCTEH,
yCHEIHON Mpo(ecCUOHAIIbHOW AEATENbHOCTH M pa3BUTHS HEOOXOJUMBIX YMEHHUH, TOTOBHOCTH
aZlanTHPOBAaThCs B MPO(ecCHOHANBHOM cpene;

6) IKOJIOrHYeCcKOro BOCIIMTAHMA:

HKOJIOTHYECKHU IeJIeCO00pa3HOe OTHOLICHHE K MPHUPOJIe KaK MCTOYHHUKY KM3HH Ha 3eMjie, OCHOBE
e€ CyIIecTBOBaHMs, MOHMMAaHUE IIEHHOCTU 3/0pOBOr0 M 0e30macHOro oOpasa >KHW3HH, OTBETCTBEHHOE
OTHOILIEHHE K COOCTBEHHOMY (U3NYECKOMY U TICUXHUYECKOMY 3J0POBbIO, OCO3HaHHME IEHHOCTH



coOmoieHns TpaBui 0E30MacHOTO MOBEACHHS NpU paboTe C BEUIECTBAMHU, a TaKXKe B CUTYaIHsX,
YIpOXKarOLWUX 340POBBIO U JKU3HU JIIOJIEH;

CMOCOOHOCTH TNPHMEHATh 3HAHWA, IOJIydaeMble IMPH W3YYEHHUH XHMHHU, JUIsI pelIeHHs 3ajad,
CBA3AHHBIX C OKPYXAIOLIEW IPUPOJHON CPENOM, Ul INOBBIIICHUS YPOBHS 3KOJOTMYECKOW KYJIBTYpBI,
OCO3HAHMA TJIOOATBHOTO XapaKTepa HKOJIOTMUYECKUX MpOoOJIeM W MyTed WX peleHus MOCPEICTBOM
METOJ0B XHMHH, OKOJOTMYECKOIO MBINUICHHS, YMEHUS PYKOBOJACTBOBATbCA UM B II03HABATEIIBHOM,
KOMMYHUKATUBHOM U COLIMAJILHOM MTPAKTUKE.

METANPEAMETHBIE PE3YJIbTATDBI

B cocraBe MerampeaMETHBIX pE3yJNbTaTOB  BBIACISIOT 3HAYMMbIe JUISI  (POPMHPOBAHUS
MHUPOBO33pEHUS OOIICHAYYHBIE TIOHATHS (3aKOH, TEOpHs, MPUHIIUII, TUTIOTE3a, (aKT, CUCTEMa, TPOIIECC,
SKCHEPUMEHT M JPYroe.), KOTOpblE€ HCIOJb3YIOTCSI B €CTECTBEHHO-HAy4YHBIX Y4YEOHBIX IpeaMeTax U
MO3BOJISIIOT HA OCHOBE 3HAHUI M3 3TUX MPEAMETOB ()OPMUPOBATH MPEACTABICHNE O LEIOCTHON HAYYHOMH
KapTUHE MHpa, M YHHMBEpcaJbHble Yy4deOHble JAeWCTBUS (IIO3HABaTENIbHbIE, KOMMYHUKATUBHBIE,
pEerylnaTUBHBIE), KOTOpble oOecrneuuBarOT (OpPMHUPOBAaHME TOTOBHOCTHM K  CaMOCTOSITEIIBHOMY
IUTAHUPOBAHUIO M OCYIIECTBIICHUIO YU€OHOU 1€ TENbHOCTH.

Ilo3naBaTenbHbIEe yHHBepPcalbHbIE YueOHbIE 1eliCTBUSA

ba3oBrble Jornyeckue 1eMCTBHSA:

YMEHHUSI HCIIOJIB30BaTh MNPHUEMBI JIOTHUECKOTO MBIIUICHHUsS IPU OCBOCHUM 3HAHUMI: PaCKpbIBATh
CMBICTT XMMHYECKHX TMOHATUN (BBIAENATh MX XapaKTepHble NMPHU3HAKH, YCTAHABIMBATh B3aMMOCBS3b C
JIPYTMMU TOHSATHSIMH), HWCIOJIb30BaTh MOHSTUA Ui OOBSCHEHUS OTIENbHBIX (PAKTOB W SBICHHH,
BBIOMpATh OCHOBAHUS U KPUTEPUU JJIs1 KIACCU(PUKAUU XUMHUYECKUX BEIIECTB U XMMHUYECKUX pEaKIIUi,
YCTaHaBIMBATh MPUUYMHHO-CJIEICTBEHHbIE CBSI3M MEXAY OOBEKTaMH M3Y4YEHHUs, CTPOUTH JIOTUYECKHE
paccyxaeHus (MHAYKTUBHBIE, IEAYKTUBHbIE, 10 AaHAJIOTHH), J1e1aTh BHIBOJIbI U 3aKIIOUEHUS;

yMEHHE TMPUMEHSATh B TMIpollecce TNO3HAHMS MOHATHS (IpeIMETHbIE U MeETallpeIMETHBIE),
CHUMBOJIMYECKHUE (3HAKOBBIE) MOJIEIH, HUCTIOJIb3yEMbIE B XUMUHU, TPEOOPA30BHIBAThH IIUPOKO MPUMEHSIEMbIE
B XMMHUH MOJIENIbHbIE MPEACTABICHUS — XMMHUECKUN 3HAaK (CUMBOJI AJIEMEHTA), XUMHUUecKas Gopmyna u
ypaBHEHHE XUMHYECKOW peakluu — MpU pelIeHUH y4eOHO-TO3HABATENbHBIX 3a/ady, C y4ETOM 3TUX
MOJIENbHBIX MPEACTABICHUN BBISBIATh M XAPAKTEPU30BaTh CYIIECTBEHHBIE MNPU3HAKA H3Y4aeMbIX
O00BEKTOB — XHMHYECKHX BEIIECTB M XMMHUYECKUX pEaKUWd, BBISABIATH OOIIME 3aKOHOMEPHOCTH,
MIPUYMHHO-CJIEICTBEHHBIE CBA3U U IPOTUBOPEUHNSI B U3y4AEMBbIX MTPOLECCAX U SABICHUSIX.

Ba3oBrble ncciiegoBare/ibCKue AeiCTBHA:

YMEHHUE HCIOJIb30BaTh IOCTABICHHBIE BOIPOCHl B KaYECTBE MHCTPYMEHTA IMO3HAHMS, a TAKXKE B
KayecTBE OCHOBBI sl (OpMHpOBaHMS THUIIOTE3bl IO NPOBEPKE MPABHIBHOCTH BBICKA3bIBAEMBIX
CY)KJICHUH;

npuoOpeTeHue OmbITa [0 IJIAaHUPOBAaHUIO, OPraHu3allid U TMPOBEACHUI0 YUYEHUYECKHX
SKCIEPUMEHTOB, yYMEHHE HaOII0aTh 3a XOJOM IIPOLecca, CaMOCTOSITENIHO MPOTHO3UPOBATH €ro
pe3ynbTaT, GopMyaupoBarb O0000IIEHHS U BBIBOJABI 10 pe3ylbTaraM IPOBEAEHHOTO OIbITA,
UCCIIEIOBAHUS, COCTABIISITh OTUET O MPOJIeNIaHHOM pabdoTe.

PaGora ¢ undopmanmeii:

yMEHHE BbIOUpaTh, aHATU3UPOBATh U UHTEPIIPETUPOBATh UH(GOPMAIIUIO PA3TUYHBIX BUIOB U (hopm
MIPEJICTaBJICHHUS, MOJIYy4aeMYyI0 U3 PA3HBIX UCTOYHHKOB (HAy4yHO-TIOMYJSpHAsl JUTEpaTypa XUMHUUYECKOTO
COJIep’KaHus, CIIpaBOYHbIEe MOCOOUs, pecypchl HTepHeTa), KPUTUUECKU OIICHHBATh MPOTUBOPEUUBYIO U
HEJ0CTOBEPHYIO HH(POPMAITHUIO;

yMEHHE TPHUMEHATh pa3IMuHble METOAbl U 3ampochl MPH IMOHMCKE W O0TOOpe HHpOpMalUu U
COOTBETCTBYIOLIUX JIaHHBIX, HEOOXOJMMBIX Ul BBINOJHEHHS Y4eOHBIX W II03HABATENbHBIX 3aj]au
ONpEeNeNEHHOTO THMA, MpPHOOpeTeHHue OmbiTa B OOJACTM  HUCMOJBb30BaHUS  HMH(OPMAIIMOHHO-
KOMMYHUKATUBHBIX TEXHOJIOTUW, OBJIAJIECHUE KYJIbTYpOM AaKTUBHOIO MCIOJb30BaHUS Pa3IMYHBIX
MIOMCKOBBIX CHCTEM, CaMOCTOSATEIBHO BBIOMPATh ONTUMANIbHYIO (OpMY MpeacTaBiIeHUs MHPOpPMALUU U
WUTIOCTPUPOBATh pellaeMble 3aJaud HECIOXKHBIMU CXeMaMH, TuarpamMMamu, JIpyruMu (opmamu
rpaduKu 1 UX KOMOMHALUSMU;

YMEHHE HCII0JIb30BaTh U aHAJIM3UPOBATH B Mpoliecce yueOHOM 1 NCClIe0BaTENbCKOM 1A TEIbHOCTH
MHGOpPMALMIO O BIIMSHUM TPOMBIIIJICHHOCTH, CEJIBCKOTO XO3SHCTBAa W TPAHCIOPTa HAa COCTOSHHE
OKpY’KaroLEel NPUPOTHON CPEBI.

KoMMyHuKaTHBHBIC YHUBEpPCaIbHbIE y4eOHbIE JeHCTBUSA:



YMEHHSI 33JlaBaTh BOIPOCHI (B XOJ¢ Muaiora W (WIM) TUCKYCCHUH) IO CYIIECTBY OOCYXmaaeMou
TEMBI, POPMYIUPOBATH CBOM MPEIOKEHUS OTHOCUTENHHO BBITIOJHEHHS TPEUIOKEHHON 3a1a4H;
YMEHUS TIPE/ICTABIATH IOJIYYCHHBIC PE3ylIbTaThl MO3HABATEIBHOW AEATENBHOCTH B YCTHBIX WU
MUCHMEHHBIX TEKCTaX; JeNaTh MPE3CHTAIMI0 Pe3yJIbTaTOB BBHIOJHEHHUS XMUMHYECKOTO SKCIECPUMEHTa
(JtabopaTopHOTO OIMBITa, JIAOOPATOPHOW pPabOTBI TO WCCIEAOBAHHUIO CBOWCTB BEIIECTB, Y4eOHOTO
IIPOEKTA);
YMEHHUSI Y4eOHOTO COTPYIHMYECTBA CO CBEPCTHHKAMH B COBMECTHOW ITO3HABATEIBHOH U
HCCIIEIOBATENIbCKON JESITEIbHOCTH IPU PELICHUM BO3HHUKAIOUIMX MpPOOJIeM Ha OCHOBE Y4€Ta OOLInX
WHTEPECOB M COTJACOBaHMs TO3UIUI (0OCyxaeHus, OoOMEH MHEHHUSMH, «MO3TOBBIC IITYPMBD»,
KOOpJMHAIUSI COBMECTHBIX ACWCTBUM, OIpENEICHUE KPUTEPUEB 10 OLEHKE KauecTBa BBIIIOJIHEHHOU
paboTHI 1 apyTHe).
PeryasiTuBHbIe yHHBepcaJbHbIe YUeOHBbIE el CTBUA:
YMEHHE CaMOCTOATEIbHO OINpEAeNsaTh LEIu JeSATeNIbHOCTH, IUIaHUpPOBaTh, OCYILECTBIATH,
KOHTPOJMPOBaTh M NpPU HEOOXOJIUMOCTH KOPPEKTHPOBATh CBOIO JAESITEIbHOCTb, BbIOMpaTh Hauboiee
s dexTuBHBIEC CIIOCOOBI pelieHusl y4eOHBIX U TTO3HABATEIBHBIX 33/1a4, CAMOCTOATEIBHO COCTaBIIATh WU
KOPPEKTUPOBATh NPEUIOKEHHBIM aITOPUTM JEHCTBUI NPU BBIOJIHEHUH 33aIaHUNA C YYETOM IOIY4ECHUS
HOBBIX 3HaHUI 00 WH3y4aeMbIX OOBEKTax — BELIECTBAX W PEAKIMIX, OLEHUBATh COOTBETCTBHE
MIOJIyYUEHHOTO pe3yJbTaTa 3asBJIEHHOM IIeJI, YMEHHME MCIOJIb30BaTh M AHAIM3UPOBATh KOHTEKCTHI,
npeiaraeMble B YCIIOBUU 3aJaHUI.
MNPEJIMETHBIE PE3YJIbTATHI
B cocraBe mpenMeTHBIX pe3yJabTaTOB 110 OCBOCHHIO 00S3aTENILHOTO COAEP)KAHUS, YCTAHOBJIEHHOTO
TaHHOM (eneparbHON paboveil mporpaMMOH, BRIIEISIOT: OCBOCHHBIE 00yYaIOMIUMHUCS HAayIHBbIC 3HAHUS,
YMEHHS ¥ CIOCOObI IeUCTBUM, crieluprueckue Ui MpeMeTHON o0nacTu «XUMUs», BUIbI JESTEIbHOCTH
[0 TIOJYYEHHUIO HOBOTO 3HAHMSI, €r0 MHTEPHpEeTally, NMpeoOpa3oBaHUI0 U MPUMEHEHUIO B Pa3IMYHBIX
y4eOHBIX U HOBBIX CUTYaIUsX.
K xoniy oOyuyenus B 8 kJiacce nmpeaMeTHbIe pe3yibTaThl Ha 6a30BOM ypOBHE JIOJKHBI OTPaXkaTh
c(hOpMUPOBAHHOCTH Y OOYJAIOIIHNXCS YMEHUM:
® pacKpbIBaTh CMBICI OCHOBHBIX XUMHUYECKHUX TMOHSTHI: aTOM, MOJIEKYJIa, XUMUYECKUIN 3JIEMEHT,
MIPOCTOE BEIIECTBO, CIIOKHOE BEUIECTBO, CMECh (OJJHOPOIHAS U HEOJHOPOJHAsA), BaJCHTHOCTD,
OTHOCHUTENIbHAs aTOMHasi M MOJIEKYJIsIpHash Macca, KOJMYECTBO BEIIECTBA, MOJb, MOJSpHas
Macca, MaccoBasi JI0JiI XMMHUYECKOTO JJIEMEHTa B COEIUHEHHH, MOJISPHBIA O00BEM, OKCHUI,
KHCJIOTa, OCHOBAaHHE, COJIb, JJIEKTPOOTPHUIATEIHLHOCTh, CTENEHb OKHUCICHHS, XHUMHUYEcKas
peakuusi, KiaccupUKalUs peakUuuil: peakluu COEIWHEHUs, PEaKIHH Pa3JIOKEHHUs, PeaKIuu
3aMelleHus], peakllui 0OMEHa, SK30- U SHA0TEPMHUUYECKUE PEAKIINH, TeIJIOBOM 3 (deKT peakuu,
SJIpO aTOMa, NEKTPOHHBIN CJIOM aToMa, aTOMHasi OpOUTallb, pauyc aToMa, XUMUYECKas CBSI3b,
MOJISIpHAs. U HEMOJIApHAsi KOBaJEeHTHAsl CBS3b, MOHHAS CBA3b, MOH, KaTHOH, aHHOH, PacTBOD,
MaccoBasi J10J1sl BeleCTBa (MPOLIEHTHAs! KOHIIEHTPAIUs) B paCTBOPE;

® WUIIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XMMHUYECKHX IMOHSATUH U MPUMEHSTH 3TH MOHSATHS
P OMMCAHHUH BEIIECTB U UX MPEBPAIICHU;

® CIOJBb30BaTh XMMHUYECKYI) CHUMBOJIMKY JUIsI COCTaBJIEHUS (OpPMYI BELIECTB U YPaBHEHHIA
XUMHYECKUX PEaKLIUM;

® OIpeleNsITh BaJEHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COCTUHEHUSX, CTENEHb OKHCICHUS
3JIEMEHTOB B OMHApPHBIX COCIMHEHMAX, MPUHAIEKHOCTh BEIIECTB K OMPEAEIEHHOMY KIJIaccy
coenmuHeHU 1O dopMmynaMm, BHUJ XUMHUYECKOW CBA3M (KOBaJGHTHas W HOHHas) B
HEOPraHMYeCKUX COCTUHEHUSAX;

e packpbiBaTh cMblcn [lepuonmueckoro 3akona JI. M. MenneneeBa: J1€MOHCTpUPOBAThH
MOHMMaHHUE NEePUOIUYECKOI 3aBUCUMOCTH CBOMCTB XUMUYECKUX AJIEMEHTOB OT MX IOJIOKEHUS
B Ilepmoanueckoil cucreme, 3aKOHOB COXpaHEHHMs] MacChl BEIIECTB, MOCTOSIHCTBA COCTaBa,
aTOMHO--MOJIEKYJIIPHOTO YUEHUs, 3aKOHa ABOTaIpo;

® ONUCBHIBATh U XapakTepu3oBaTh TabmuuHyro ¢dopmy lleproamueckoil cCUCTEMBl XUMHUYECKUX

AJIEMEHTOB: Pa3IMyaTh MOHSATHUS «TJIaBHAsl moArpynmna (A-Tpymnma)» U «mo0odYHas MOATPYIIIa
(b-rpynma)», manble U OOJBIIKME MEPUOJIbl, COOTHOCUTH 00O3HAUEHMsSI, KOTOpPbIE MMEIOTCS B
tabnuue «llepuoauueckas cucreMa xuMudeckux >emMenToB Jl. . MeneneeBay ¢ YMCIOBBIMU



XapaKTepUCTUKAMU CTPOCHHUSI aTOMOB XMMHUYECKHX 3JIEMEHTOB (COCTaB M 3apsj supa, odliee
YHCJIO 3JIEKTPOHOB U PACIHPEEIICHUE X 11O SJIEKTPOHHBIM CII0SIM);

KJIaccu(UIMpPOBaTh XUMUYECKUE IEMEHTHI, HEOPraHUYEeCKHE BEIECTBA, XUMHUECKHE PEaKLUU
(110 YMCITy U COCTaBy y4acTBYIOIIUX B PEAKIIMU BEIIECTB, 110 TEILIOBOMY YD PEKTY);
XapaKTepu30BaTh (OMHCHIBATh) OOIIME XMMHYECKHE CBOMCTBA BEIIECTB PA3IUYHBIX KJIACCOB,
MOATBEPXK/As  ONUCAHUE TPUMEPAMU  MOJIEKYSIPHBIX  ypPaBHEHUH  COOTBETCTBYIOLIUX
XUMHYECKUX PEAKIIUH;

IIPOrHO3UPOBATh CBOICTBA BEIIECTB B 3aBHUCUMOCTHM OT HX KadeCTBEHHOIO COCTaBa,
BO3MO’KHOCTH MPOTEKAHMSI XUMHYECKHX IPEBPALICHNH B Pa3IHYHBIX YCIOBHSX;

BBIYMCIISATE OTHOCUTENIBHYIO MOJIEKYJSIPHYIO M MOJISIPHYIO MAaccChl BEILECTB, MAacCOBYIO JOJIIO
XMUMHMUYECKOTO 3JIEMEHTa 10 (QOpMyJie COEIMHEHUS, MACCOBYIO JIOJII0 BEILIECTBA B PacTBOpE,
IIPOBOJUTH PACUEThI 10 YPABHEHUIO XUMUYECKON pEaKIUH;

MIPUMEHSTh OCHOBHBIE ONEPALINN MBICIIUTEIBHON JESITEIbHOCTH — aHAJIN3 U CUHTE3, CPAaBHEHUE,
0000111eHIE, CUCTEMATH3alIUI0, KJIaCCU(UKAIINIO, BHISBICHUE TPUUNHHO--CJICICTBEHHBIX CBS3EH
— JUISl U3YYEHUsSl CBOWCTB BEIIECTB M XMMMUYECKUX PEAKIHH, €CTECTBEHHO-HAyYHbIE METObI
MO3HAaHUS — HaONIO/IeHHWEe, U3MEpPEeHHe, MOJEIUPOBAaHUE, OSKCIEPUMEHT (peanbHbId U
MBICJIEHHBIN );

CJIEIOBaTh MIpaBUJIaM MOJIb30BaHUS XMMHUUECKON MMOCYJ0N U Ja00paTOpHBIM 000PYAOBAHUEM, a
TaKKe MpaBuiIaM 00paIlleHus C BEUIECTBAMHU B COOTBETCTBUU C MHCTPYKLUSMH 10 BHITIOJIHEHHUIO
71a00paTOPHBIX XUMHUYECKUX ONBITOB IO MOJIYYEHHIO U COOMPAHMUIO T'a3000pa3HBIX BEIIECTB
(Boopoda M KHCIIOpOJa), MPUTOTOBJIEHHIO PACTBOPOB C OMNpEeAEeNEHHOM MaccoBOW Joiei
pPacTBOPEHHOTO BEIECTBA, IUJIAHUPOBATh M TMPOBOJUTH XUMHUYECKHE HKCIHEPUMEHTHI IO
pacro3HaBaHUIO pPACTBOPOB IIejoueid M KUCIOT C TIOMOIIBIO HMHJMKATOpOB (JIaKMYC,
¢beHondranen, METUIOPAHXK U JIpyTUe).

K konmy oOy4deHus B 9 kJacce mpeaMeTHBIC Pe3ysIbTaThl HA 0A30BOM YPOBHE JIOJDKHBI OTPaXKaTh
c(hOpMUPOBAHHOCTH Y OOYJAIOIIHNXCS YMEHUM:

PacKpbIBAaTh CMBICI OCHOBHBIX XMMHUYECKUX MOHATHN: XUMHUYECKUN AJIEMEHT, aTOM, MOJIEKYJa,
WOH, KaTHOH, aHWOH, TIPOCTO€  BEIIECTBO, CJOXXHOE  BEIIECTBO, BaJCHTHOCT,
ANEKTPOOTPHUIIATEIHFHOCTh, CTETICHh OKUCICHUS, XHMHYECKas peakKius, XUMUYECKas CBS3b,
TEII0BOM 3(PPEKT peakIuu, MOJIb, MOJIIPHBIN 00BEM, PACTBOP, DJIEKTPOJHUTHI, HEIJIEKTPOJIHTHI,
ANIEKTPOJIUTUYECKAS JIUCCOIMAIIMSA, PEaKIUd HMOHHOTO OOMEHa, KaTan3aTop, XHMHYECKOE
paBHOBecHe, oOOpaTUMbIE W HEOOpaTHMbIe pPEaKIMH, OKUCIUTEIHHO-BOCCTAHOBUTEIIHHBIC
peaKlMy, OKHUCIUTENIb, BOCCTAHOBHUTEIb, OKHCIEHHE ¢ BOCCTAaHOBJICHHE, aJJIOTPOTIHS,
aM(}oTepHOCTh, XUMHUUYECKAsI CBA3b (KOBaJEHTHAs, MOHHAs, METaJUIMYECKas), KpUCTALTNYCCKas
peméTka, KOppo3us METa/UIOB, CIUIaBbl, CKOPOCTh XHMHYECKOW peakluH, IPeaeabHO
nonyctumas konueHTpamnus [1JIK Bemectna;

WJUTFOCTPUPOBATh B3aMMOCBS3b OCHOBHBIX XMMHUYECKUX TMOHATUH M MPUMEHATH ITH TOHSATHS
IIPY OTIMCAHUH BEIIECTB U MX MPEBPAICHHI;

UCIO0JIb30BaTh XUMHUYECKYI0O CHUMBOJIUKY Ui COCTaBlieHUS (POpPMyN BEIIECTB M YpaBHEHUU
XUMHUYECKUX PEAKIU;

OTPENICATh BAJICHTHOCTh W CTENCHb OKHCIICHHS XHMHYECKHX 3JEMEHTOB B COCIMHCHHSIX
Pa3IMYHOTO COCTaBa, MPHUHAIEKHOCTh BEIIECTB K ONPEAECIEHHOMY KIACCy COETUHEHHH 10
dbopmMynam, BUJ XUMHUYECKOH CBSI3U (KOBAJICHTHAs, HOHHAS, METAIJINYECKasi) B HEOPraHMYeCKUX
COEIMHEHUSX, 3aps] MOHA 10 XUMHUYECKOH (opmyne, xapakTep cpeibl B BOJHBIX pacTBOpax
HEOPraHUYECKUX COEAMHEHUH, TUIl KPUCTAITIMYECKON PEIETKH KOHKPETHOIO BEIIECTBA;
packpbiBaTh cmbici [lepuogmueckoro 3akona [[. WM. MennpeneeBa M JE€MOHCTPUPOBATH €TO
MOHMMAaHKEe: OIMUCHIBaTh M XapakTepuzoBaTh Tabnuunyio (opmy [lepromuyeckoil cucTeMsl
XMUMHUYECKUX DJIEMEHTOB: pa3Nnyarh MOHATHS «TJIaBHas MmoArpynna (A-rpymnma)» u «mmodoyHas
noarpynna (b-rpynma)», maneie U OOJbIIME MEPUOMBI, COOTHOCHTH 0003HAYEHHS, KOTOpHIC
UMEIOTCS B TEPUOAMYECKON TaONuIle, ¢ YHCIOBBIMH XapaKTEPUCTUKAMH CTPOCHHUS aTOMOB
XMUMHYECKUX AIIEMEHTOB (COCTaB M 3apsif sapa, 00IIee YHCIO AIEKTPOHOB M PaCIIpe/ie]ICHHE X
M0 DJEKTPOHHBIM CJIOSIM), OOBACHATH OOIIME 3aKOHOMEPHOCTH B W3MEHEHUHM CBOWCTB



9JIEMEHTOB M UX COCAMHEHUI B NIpeesax MajblX MEPUOJOB U TIABHBIX MOATPYNN C Y4ETOM
CTPOCHUS X aTOMOB;

KJIaccu(UIMPOBATh XUMUYECKUE JIEMEHTHI, HEOPraHMUECKUE BEIIECTBA, XUMUYECKUE PEaKIIH
(mo 4YMcIy M COCTaBy Y4YacTBYIOIIMX B pPEAKLIMU BEIIECTB, 1O TEIUIOBOMY 3(PQeKTy, 1o
M3MEHEHHIO CTEIICHEH OKHUCIICHUSI XUMUYECKUX JIEMEHTOB);

XapaKTepu30BaTh (OMHCHIBaTh) OoOmME U crenu(uIecKkue XMMHYECKHE CBOWCTBA MPOCTHIX U
CJIO’KHBIX BEIIECTB, TIOATBEPK/Iasi ONMMCAHUE IPUMEPAMHU MOJICKYJISIPHBIX U MOHHBIX YpaBHEHHUU
COOTBETCTBYIOIIUX XUMUYECKUX PEAKIIHIA;

COCTaBJIATH YPaBHEHUS SJIEKTPOJIUTHYECKON JUCCOLMAIIMNA KUCIIOT, IIEI0YeH U COJIeH, MOJTHBIe
W COKpalI€HHBbIE YpaBHEHHMs  peakiWid HOHHOrO OOMEHa, ypaBHEHHUS  peakuui,
MOJATBEPXK/IAIONINX CYIIECTBOBAHUE T'€HETUYECKON CBS3M MEXKIY BEUIECTBAMHU Pa3IHUHBIX
KJIaCCOB;

pacKpeIBaTh  CYIIHOCTh  OKHCIMTEIHbHO-BOCCTAHOBUTEIBHBIX  pPEaKIUil  TOCPEICTBOM
COCTaBJICHUS SJICKTPOHHOTO OallaHCa ITHX PEaKIIHii;

MIPOTHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCHUMOCTH OT MX CTPOEHUS, BO3MOKHOCTH ITPOTEKAHHS
XAUMUYECKUX MPEBPALICHAN B PA3IHUHBIX YCIOBHSX;

BBIUUCIIATH OTHOCHUTENBHYIO MOJICKYJSIPHYIO M MOJISIPHYIO MAacChl BEIIECTB, MAaCCOBYIO JIOJIO
XHMHYECKOTO dJIeMEHTa 1o (opMyse COETMHEHHS, MAaCCOBYIO JIOJIO BEIIECTBa B PacTBODE,
MIPOBOJIUTH PACUETHI TI0 YPABHEHUIO XUMHUYECKOH PEaKIINH;

coOiroAaTh MpaBuiia MOJIb30BAHMSA XUMHMUYECKON MOCy10il U 1ab0paTopHbIM 000pyI0BaHUEM, A
TaKXKe MpaBwiia OOpaIeHHsI ¢ BEIIECTBAMU B COOTBETCTBUU C MHCTPYKIIMSIMH IO BBITIOTHEHUTO
1a00paTOPHBIX XUMHUYECKUX OIBITOB IO TMOJYYCHHI0O M COOMpPaHUIO Ta3000pa3HBIX BEIIECTB
(aMMMaKa ¥ yrieKucioro rasa);

MPOBOJUTH PEAKIMH, TOITBEPKIAIONINEe KAYeCTBEHHBIH COCTaB pPA3JIMYHBIX BEIIECTB:
pacro3HaBaTh OMBITHBIM MyTEM XJIOpHI-, OpOMHUA-, HOOUMI-, KapOoHaT-, docdar-, CUIUKaT-,
cynmbpar-, THUAPOKCHA-MOHBI, KATHOHBI aMMOHHS W HWOHBl HW3y4YEHHBIX METaJUIOB,
MPUCYTCTBYIOIINE B BOJHBIX paCTBOpaX HEOPraHMIECKUX BEILECTB;

MPUMEHATh OCHOBHBIC ONIEPAIINN MBICIUTEIBHON JEATEIFHOCTH — aHAJIM3 M CUHTE3, CPaBHEHNE,
00001IeHNe, CHCTEMAaTH3alUIO, BBISIBICHUE MPUYMHHO-CICACTBCHHBIX CBSI3€H — JUIS M3Yy4CHUS
CBOWCTB BEIIECTB M XHMHUYECKHX pEaKIHH, EeCTECTBEHHO-HAyYHBIC METOJbl TO3HAHUS —
HaOoIeHne, N3MEpeHHe, MOICTUPOBAHNUE, IKCIIEPUMEHT (PEabHbI U MBICIICHHBIH).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KJIACC
KoJsinmyecTBo yacoB
Ne
w/n HaumeHnoBaHue pa3/ejioB U TeM NPOrPaMMBbI B KonTp. Mpakr. DJIeKTpOoHHbIE (HU(PPOBBIE)
cero padoThbI padoThI o0pa3oBaTe/ibHbIE PECYPChI
Pa3nen 1. [lepBonayaibHble XUMMHYECKHE OHATHS
11 XuMusi — BaxHast 00J1aCTh €CTECTBO3HAHUS U MMPAKTUYECKOMN JEATEIILHOCTH 5 5 bubnuorexa [JOK
' JeIoBeKa https://m.edsoo.ru/7f41837c
bubmmoreka [{OK
1.2 BemecTBa u XuMH4ECKHE peakIun 15 1 https://m.edsoo.ru/7§41837¢
Wroro mo pazueny 20
Paszpnen 2. BaxHeilume npeacTaBuTe/ M HEOPraHMYECKUX BELEeCTB
bu6moreka [IOK
2.1 Bosayx. Kucnopon. [Tonsarue 06 okcumax 6 https://m.edso0.ru/7§41837¢
bu6mmoreka [IOK
2.2 Bonopona.ITonstie o KUCIOTax U COMAX 8 1 https://m.eds00.ru/7f41837¢
bu6mmoreka [IOK
2.3 Bopna. PactBopsl. [TonsiTne 06 ocHOBaHUSAX 5 1 1 https://m.eds00.ru/7f41837¢
. bu6mmoreka [IOK
2.4 OCHOBHBIE KJIACChl HEOPTAHMYECKUX COSAMHEHUIN 11 1 1 https://m.eds00.ru/7f41837¢
Hroro mo pazgeny 30

Pasznen 3. llepuoaguyeckuii 3axoH u [lepuoguveckas cucrema xumuueckux 1eMenToB /. U. MenpgesieeBa. CtpoeHne arToM0B. XMMHUYeCKasi CBA3b.

OKHCINTEIHLHO-BOCCTAHOBHTEIbHDBIE PCaAKIUH

31 [Teprouueckuii 3akoH u [leproauueckas cHCTEMa XMMHUYECKHUX 3JICMCHTOB 7 bubnuoreka LJOK
' . . Mennene-eBa. CtpoeHue atoma https://m.edsoo.ru/7f41837c
3.2 Xumuyeckasi cBsizb. OKUCIUTEILHO-BOCCTAHOBUTEIBHBIC PEAKITUN 8 1 bu6mmoreka [JOK
Hroro no paszneny 15 bubnuoreka [IOK
PesepBHOE Bpems 3 bubnnorexa [JOK
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 4 5
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9 KJIACC

KoJsmnuyecTBo yacos DJIeKTPOHHBbIE
Ne HaumeHnoBaHue pa3/iejioB U TeM MPOrPaMMBbl (pposrre)
n/n pasi porp Bcero Koﬁn TP ?paKT.pa o0pa3oBaTe/ibHbIE
padoThI OThbI pecypesI
Pa3nes 1. BemecTBo H XuMn4yeckune peakuun
11 [ToBTOpenue u yrinybseHrue 3HaHUM OCHOBHBIX Pa3/iesioB Kypca 8 Kiacca 5 1 bubmmorexa LHOK
' P iy pasit P https://m.edsoo.ru/7f41a636
1.2 OcCHOBHbBIE 3aKOHOMEPHOCTH XUMHYECKUX peakLnii 4 bubmorexa [TOK
' https://m.edsoo.ru/7f41a636
bubmmoreka [{OK
1.3 DNeKTpoIUTHYECKas Juccoluanus. XMMUYECKUE peakliii B pacTBOpax 8 1 1 https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Paznea 2. Hemera/uibl U MX coelMHEHU S
21 OO6mrast xapakTepucTuka XuMudeckux nemMeHToB VIIA-rpymnrmsr. 4 1 bubmuorexa [JOK
' Tayorensl https://m.edsoo.ru/7f41a636
29 OO6mrast xapakTepucTiuka XuMudeckux aneMeHToB VIA-rpynmsl. Cepa u eé 6 bubmuorexa [JOK
' COCJIMHEHHS https://m.edsoo.ru/7f41a636
23 OO6mrast XxapakTepUCTHKAa XUMHUYECKHUX AIeMeHTOB VA-Tpynmbl. A30T, 7 1 bubmuorexa [JOK
' bochop u uX coeTUHCHHUS https://m.edsoo.ru/7f41a636
OO6mrast XxapakTepUCTHKAa XUMUUYECKHUX meMeHToB |V A-rpynmbl. Yriepon bubnuoreka [JOK
24 o 8 1 2 ]
U KPEMHUH M UX COEIMHEHUS https://m.edso0.ru/7f41a636
Utoro no pazneny 25
Pa3pen 3. Meraiibl M1 UX COeTUHEHUS
. bubmuoreka [JOK
3.1 Obmue cBoHCTBa METAIIOR 4 https://m.edsoo.ru/7f41a636
. bubnuoreka [IOK
3.2 BaxkHelIne MeTaJUIBI U UX COSTUHEHUS 16 1 2 https://m.edso0.ru/7f41a636
Hroro no paszneny 20

Pasnen 4. Xumus n okpyxamwonias cpeaa



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

bu6mmoreka [{OK

4.1 BemecTBa 1 maTepuansl B KU3HU YEIOBEKA 3 hHtoe://m eds00 T/ 7412636
Uroro mo paznueny 3
PesepBHOE Bpemst 3 bubmmoreka [IOK

https://m.edso0.ru/7f41a636

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

68
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IHOYPOYHOE IINTAHUPOBAHHUE
8 KVIACC

Ne KosmmyecTBo yacoB Jara DJIEKTPOHHBIE HH(POBLIE
11/_11 Tema ypoka Beero KonTp. Mpakr. | H3y4YeHH odpa3oBaTejibHbIE
padoTsI pa6otbl | A pecypchl

1 [Ipenmer xumuu. Posib XuMuu B ’KU3HU YesioBeka. Temna u 1 bubmmoreka [{OK
BEILleCTBA https://m.edsoo.ru/ff0d210c

2 [TonsiTHE O METOAAX TIO3HAHMS B XUMUHU 1 bubmmorexa [TOK
https://m.edsoo.ru/ff0d227e

3 [IpaxTueckas padorta Ne 1 «IIpaBuna paboTsl B 1abopaTopuun 1 bubnnorexa [JOK
U pHEMBI 00pallleHHs ¢ Ja00OPATOPHBIM 000PYIOBAHUEM) https://m.edsoo.ru/ff0d23dc

4 YucTteie BemecTBa u cMecu. CriocoObl pa3iesieHus: cMecei 1 BH6H_HOTeKa HOK
https://m.edsoo.ru/ff0d26ca

5 [IpaxTnueckas pabota Ne 2 «Pa3nenenue cmeceil (Ha mpuMepe 1 bubnuoreka [IOK
OYHCTKHU TMIOBAPEHHOW COJIN)» https://m.edsoo.ru/ff0d28c8

bubnuorexa [JOK
6 ATOMBI 1 MOJICKYJIEI ! https://m.edsi.ru/fdeZaGc

7 XUMHUYECKHUE JIEMEHTHI. 3HAKU (CMBOJIBI ) XUMHYECKHUX 1 bubmuorexa [JOK
AJICMEHTOB https://m.edsoo.ru/ff0d2be8

8 [IpocThie U CIOKHBIE BEIIECTBA 1 BH6H_HOTeKa LOK
https://m.edsoo.ru/ff0d2a6c

9 ATOMHO-MOJIEKYJISIPHOE YUCHHE 1 BH6H_HOTeKa LOK
https://m.edsoo.ru/ff0d2d50

10 3aKoH MOCTOSIHCTBA COCTaBa BEIIECTB. XUMUYecKas Gpopmyia. 1 BI/I6J'I.I/IOTeKa [HOK
BajeHTHOCTh aTOMOB XUMHUYECKHX JIEMEHTOB https://m.edsoo.ru/ff0d2eae

11 OtHocutenbHas atToMHas Macca. OTHOCUTEIbHAS 1 bubmuoreka [JOK
MOJICKYJISIpHAS Macca https://m.edsoo.ru/ff0d323c

12 MaccoBast 10J1sI XUMHUYECKOTO dJIEMEHTa B COSAMHEHUHN 1 bubmorexa [IOK
https://m.edsoo.ru/ff0d350c
13 KonunuecTtBo BeniectBa. Mosb. MosisipHas Macca 1 Egggﬁ;:;ﬁii?ﬁlﬁo 45230

14 Du3nYecKUe ¥ XUMHUECKUE IBICHUSI. XUMHUUYECKasl PeaKIlus 1 bubnnoreka [JOK
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https://m.edsoo.ru/ff0d37fa

15 [Ipu3Haku 1 yCcloBUs NPOTEKAaHUA XUMUYECKUX PEAKIIUI bubmorexa [TOK
P Y P peaxtt https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHHUsI MACChl BEIECTB. XMMHUUECKHE YPABHEHUS bubmorexa HOK
' https://m.edsoo.ru/ff0d3b88
17 Beruncnenus koau4ecTBa, MacChl BEIIECTBA 10 YPABHEHUAM bubnuorexa [JOK
XUMHUYECKHX PEaKIHUil https://m.edsoo.ru/ff0d5708
18 Krnaccudukarus XuMHYECKUX peakinii (COeTUHEHHS, bubnuorexa [JOK
pasioKeHus, 3aMeIeHUs, 0OMEHa) https://m.edsoo.ru/ff0d3f34
19 M. B. JlomoHOCOB — yuéHbli-3HIIMKIO0NEUCT. OO600IIeHNE U bubnnorexa [JOK
crCTeMaTH3aIKsl 3HAHUI https://m.edsoo.ru/ff0d40c4
20 KonTponasnas padora Nel no teme «BemiectBa 1 XuMHUECKHe bubnnorexa [JOK
peaKImm» https://m.edsoo.ru/ff0d4290
21 Boznyx — cmecs rasos. CocraB Bo3ayxa. Kucinopon — bubmuorexa [IOK
AJIEMEHT U TPoCTOoE BeriecTBo. O30H https://m.edsoo.ru/ff0d448e
29 duznyeckne U XMMHUYECKHEe CBOMCTBA KUCIOPoa (peakiuu bubnuoreka [JOK
okucieHust, ropenue). [lousTre 06 okcumax https://m.edsoo.ru/ff0d4614
23 CriocoOpl oTy4eHus1 KUCIIOPoia B 1abopaTopuu 1 bubmuorexa [JOK
MPOMBIILICHHOCTH. [TprMeHeHre Kucimopoia https://m.edsoo.ru/ff0d497a
26| Tepmionmmacoron ypasment, w0 1 SzOTepICCI Bubmiorera LIOK
P M ’ HOTEp https://m.edsoo.ru/ff0d4790
peaKusax
o5 TormumBo (HedTh, yroias U MeTaH). 3arps3HeHne BO3/1yXa, bubmuoreka [JOK
CIIOCOOBI €ro MpeI0TBPAIIECHUS https://m.edsoo.ru/ff0d4c4a
[Tpaktuueckas padota Ne 3 o teme «Ilonmydenne u bubmuoreka [JOK
26 z )
coOMpaHue KUCIOPO/a, H3yUYEeHHE er0 CBOUCTB» https://m.edsoo.ru/ff0d4ae2
27 Bomopoa — snemeHT u nipoctoe BemniecTBo. HaxoxaeHnue B bu6mmoreka [JOK
IPHUPOJIE https://m.edsoo.ru/ff0d4dd0
28 Ou3nyecKkue U XMMHUUECKHUEe CBOMCTBA BOJIOPOA. bubnnoreka [JOK
[TpumMeHnenue Botopoia https://m.edsoo.ru/ff0d4dd0
29 [Tondatue o kucIOTaX M COMSIX bubmorexa [IOK
https://m.edsoo.ru/ff0d50d2
30 Crnioco0bl mostyyeHHs BOAOPOA B 1ab0OpaTopuu bubnuoreka [IOK
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https://m.edsoo.ru/ff0d4dd0

31 [Ipaktuyeckas padora Ne 4 o teme «Ilonyuenue u bubnuorexa [JOK
coOupaHme BOAOPOJIa, U3YYCHHUE €0 CBOHCTBY https://m.edsoo.ru/ff0d4f42
32 MoutsipHbiii 00BEM ra30B. 3aK0H ABOTAIPO Eggg?/ﬁzzicﬂ?rﬁ/ﬁo d542¢

33 Brruncienus 00b€Ma, KOJIMYECTBA BEIISCTBA T'a3a 10 €ro bu6mmoreka [{OK
M3BECTHOMY KOJIMYECTBY BEUIECTBA WIH 00BEMY https://m.edsoo.ru/ff0d55a0

34 Brrancienust 00bEMOB ra3oB 10 YpaBHEHHIO PEAKIMH HA bubnuorexa [JOK
OCHOBE 3aKOHA 0OBEMHBIX OTHOIIICHHIA T'a30B https://m.edsoo.ru/ff0d5708

35 du3nueckre 1 XUMHUYECKHE CBOMCTBA BOJIBI bubnmorexa LIOK
https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBanuii. [loHsiTHEe 00 HHIMKATOPAX Eggg?/ﬁfciz&(.)rﬁlﬁo 45962

37 Bona kak pactBopurens. HacpllieHHbIE M HEHACHIILIEHHbBIE bubnuoreka [JOK
pacTBOpbl. MaccoBas JI0Jis BEIIECTBA B PaCTBOPE https://m.edsoo.ru/ff0d5b40

o

3| pactaopos ¢ orpéxentaoli wacconot Ao pacTsopEoro uGanoresa LIOK
BEIICCTBAY https://m.edsoo.ru/ff0d5eba

39 Kontponbnas padota Ne2 o reme «Kucmopoa. Bogopos. bubmuorexa [JOK
Boga» https://m.edsoo.ru/ff0d6342

40 Oxkcuapl: cocTaB, Kiaccu(UKaIUs, HOMEHKIATypa BH6H_HOTeKa HOK
https://m.edsoo.ru/ff0d664e

a1 [Tonydenune u XuMHUYECKUE CBOMCTBA KUCIOTHBIX, OCHOBHBIX U bubmuoreka [JOK
aM(pOTEPHBIX OKCHUIOB https://m.edsoo.ru/ff0d664e

42 OcHoBaHusI: cOCTaB, Ki1accuukaiys, HOMEHKIATypa BH6H_HOTeKa HOK
https://m.edsoo.ru/ff0d67ca

43 [Tonyuenue u XuMu4eckre CBOMCTBa OCHOBAHUI bubmorexa [IOK
https://m.edsoo.ru/ff0d67ca

44 Kucnotsl: cocras, kiaccudukanus, HOMEHKJIATypa BH6H_HOTeKa LIOK
https://m.edsoo.ru/ff0dfee2

45 [Tonyuenue 1 XuMUYECKHE CBOMCTBA KUCITIOT bubmorexa [IOK
https://m.edsoo.ru/ff0dfee2

46 Conu (cpemHue): HOMEHKIATypa, CHOCOObI MOTYYCHHS, bubnnoreka [JOK
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XUMHYECKHUE CBOMCTBA

https://m.edso0.ru/00ad9474

[TpakTuaeckas padborta Ne 6. Pemenue skcriepuMeHTaTbHBIX

bu6mmoreka [{OK

47 3a7a4 1o TeuMe «OCHOBHBIE KJIACCHI HEOPTaHUYECKUX https://m.eds00.ru/00ad9b7c
COCITMHEHUIN
48 I'eneTndeckas CBsI3b MEXKIy KJIACCAMH HEOPTraHUYECKUX bubnuorexa [JOK
COCIMHEHHH https://m.edso0.ru/00ad9a50
. bu6mmoreka [{OK
49 O0o01IeHre U cHCTeMaTH3alus 3HaHU ! https://m.eds00.ru/00ad9ch?
KonTpomasnas padora Ne3 no teme "OCHOBHBIE KJ1acChl bubnnorexa [JOK
50 LAl .
HEOPraHWYeCKUX COCTUHECHUI https://m.edsoo.ru/00ad9ela
[lepBbie MOMBITKY KJIACCU(PUKALUU XUMUUYECKUX SIIEMEHTOB. bubnnorexa [JOK
51 .
[ToHsTHE O TPyIIIaX CXOIHBIX DJICMEHTOB https://m.edsoo.ru/00ad9ffa
52 [Tepnoanueckuit 3akoH u Ileproanueckas cucrema bubnuoreka [IOK
xuMudeckux 3aementoB JI. . Menneneea https://m.edsoo.ru/00ada52c
53 [Tepwo 11, TPYIIITEI, TOATPYIIITHI bubmmorexa HOK
’ ’ https://m.edsoo.ru/00ada52c
bu6mmoreka [IOK
54 Ctpoenue atomoB. CocTaB aTOMHBIX siiep. M30Tombr https://m.edso0.ru/00ada34?
55 CtpoeHue IeKTPOHHBIX 000JI0UYE€K aTOMOB JIEMEHTOB bubmuorexa [JOK
[Tepuoanyeckoii cucremsl J[. 1. Menaencea https://m.edsoo.ru/00ada6hc
56 XapakTepuCTUKa XMMHUYECKOTO 3JIEMEHTA IO €T0 MOJI0KEHUIO bubmuorexa [JOK
B Ilepuonueckoii cucreme /1. M. Menneneesa https://m.edsoo.ru/00ada824
gy | e Depmoctenkor ko o s sy Bumorea 110K
p e a ya > 1T https://m.edsoo.ru/00ada96e
rpaKJaHUH
58 DNEKTPOOTPULIATEIHHOCTh ATOMOB XUMUYECKHX AJIEMEHTOB bubmorexa [IOK
pOOTPHIL https://m.edsoo.ru/00adaab8
59 HNoHnHas xumMudeckas CBs3b bubmorexa LHOK
https://m.edsoo.ru/00adac34
60 KoBanenTHas nonsipHasi XaMu4eckasi CBsI3b bubmorexa HOK
P https://m.edsoo.ru/00adaab8
bu6mmoreka [JOK
61 KoBanenTHas HemoysipHas XuMudeckasi CBSI3b

https://m.edsoo.ru/00adaah9
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bu6mmoreka [IOK

62 Crenenn okuCICHUs 1 https://m.edsoo.ru/00adae28
63 OKUCAUTENHEHO-BOCCTAHOBUTEIBHBIC PEAKITHH 1 bubmorexa HOK
https://m.edsoo.ru/00adb076
bu6mmoreka [{OK
64 OKHCIUTENN U BOCCTAHOBUTEIU 1 https://m.edso0.ru/00adb076
65 KonTponasnas padora Ne4 no teme «CtpoeHue atoma. 1 bubnuorexa [JOK
XUMHYECKAs CBA3b https://m.edso0.ru/00adb486
66 PesepBHbIii ypok. O000IIEeHNE 1 CUCTEMaTH3AIHsI 3HAHUI 1 bubmorexa LHOK
) https://m.edsoo.ru/00adb33c
. . bubnuoreka [JOK
67 PeseprHblii ypok. O000IICHNE ¥ CHCTEMATH3AIHSI 3HAHHUI 1 https://m.edsoo0.ru/00ad9cb2
. . bubnuorexa [JOK
68 PeseprHblii ypok. O000IIEHNE ¥ CHCTEMAaTH3AIMS 3HAHUI 1 https://m.edsoo.ru/ff0d61c6
OBIIEE KOJIMYECTBO YACOB I1O ITPOIT'PAMME 68
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9 KJIACC

KoandecTBO 9acoB

DJIeKTpOHHbIe HH(ppoBbIE

Ne Tema ypoka K I Hata o0pa3oBaTe/ibHbIE
n/n P Bcero OHTP- paKT. U3yYeHust P
padoThI padoThI pecypchl
1 [lepuoanueckuii 3akoH. [lepuoauueckas cucrtema 1 bubnuorexa [JOK
xuMudeckux 3aementoB JI. . Menneneea https://m.edsoo.ru/00adb59e
3aKOHOMEPHOCTH B U3MEHEHUU CBOMCTB XUMUYECKUX bubnuorexa [JOK
2 N 1 )
AJIEMEHTOB TIEPBBIX TPEX MEPHOIOB https://m.edsoo.ru/00adb6b6
3 Knaccudukarus 1 HOMEHKIaTypa HEOPraHUIECKUX 1 bubnuoreka [JOK
BEILECTB https://m.edsoo.ru/00adb7e2
Buapl XuMrU4eCcKkoi CBA3M U TUIIBI KPUCTAINTAYECKUX bubmmoreka [{OK
4 ) 1 .
penérok https://m.edsoo.ru/00adbac6
5 Kontponbras padota Nel o teme «IloBTopenne u 1 1
yrayOsieHne 3HaHU OCHOBHBIX pa3zesioB Kypca 8 Kiaccay
6 Knaccudukanus XuMudeckux peakiuii Mo pa3audHbIM 1 bubmuorexa [JOK
PU3HAKAM https://m.edsoo.ru/00adbcb0
7 [TonsiTue o ckopocTu XuMUUYecKoi peakiuu. [Tonstue o 1 bubmuorexa [JOK
TOMOTEHHBIX U T€TEPOTCHHBIX PEaKIUIX https://m.edsoo.ru/00adbe9a
o | Honmeoxmaecion pascacey, Qucrops 1 Bumorera 0K
. P Pearh https://m.edsoo.ru/00adc28c
M0JIOKEHHE XMMHUYECKOTO PaBHOBECHS
9 OKHUCAUTENHEHO-BOCCTAHOBUTEIbHBIC PEAKIINH 1 bubamorexa [IOK
peaiht https://m.edsoo.ru/00adcade
10 Teopust snexkTpoauTrueckoit auccoruani. CUiibHbIC U 1 bu6mmoreka [JOK
cr1aObIe DIEKTPOJIUTHI https://m.edsoo.ru/00adcd68
11 Hounble ypaBHEHHS peakuuid 1 bubmorexa HOK
P peardt https://m.edsoo.ru/00add448
XHUMHYECKHE CBOMCTBA KUCIOT U OCHOBAHUI B CBETE bu6mmoreka [JOK
12 . . 1 .
MPEJCTABICHHI 00 dJICKTPOJMTHUECKON JUCCOIUAIIH https://m.edsoo.ru/00add5d8
XUMHUECKUE CBOMCTBA COJIEH B CBETE MPEICTaBICHUI 00 bubnuoreka [IOK
13 . 1 .
AIIEKTPOJIUTUYECKON TUCCOIUAIIUU https://m.edso0.ru/00add8b2
14 IlonsTHE O THApPONIM3E COeH 1 bu6nuoreka [IOK
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15 O06o001IeHne U cucTeMaTu3aus 3HaHUN bubmorexa [TOK
t H https://m.edso0.ru/00addd12
16 [Ipaktuyeckas padora Ne 1. «Pemenne bubnnorexa [JOK
IKCIIEPUMEHTAILHBIX 33134 https://m.edsoo.ru/00addbfa
bubmmoreka [{OK
17 KOHTpOJ’IBHaﬂ pa60Ta Ne2 o Teme ((9HeKTpOHI/ITI/I‘-IeCKa£[ https//medsooru/OOaddeCo
arcconranus. XUMUYECKAE PEAaKIIUU B PaCTBOPAX»
18 OO6mast XxapakTepUCTHKA TaJOT€HOB. XUMHUECKHE bubnuorexa [JOK
CBOWCTBA Ha IPUMEpE XJI0pa https://m.edsoo.ru/00addfe2
19 Xnoposojopoa. CossiHast KUCI0Ta, XHMUYECKUE CBOWCTBA, bubnuorexa [JOK
MOJIy4eHHE, TPUMEHCHHUE https://m.edsoo.ru/00ade104
20 [IpakTueckas paborta Ne 2 o teme «llomyuenue consiHOM bubnuoreka [IOK
KHCJIOTHI, H3y4eHHE e€ CBOWCTBY https://m.edsoo.ru/00ade348
21 Beruncnenus mo ypaBHeHHUSM XUMHUYECKUX PEAKLIUN, €CIIU bubnuoreka [IOK
OJIH U3 PEareHTOB JaH B N30bITKE https://m.edsoo.ru/00ade488
bu6mmoreka [IOK
22 OO6mras xapakTepucTuka 31eMeHTOB VIA-rpynmst https://m.edsoo.ru/00ade64a
AmorponHbie MoAUUKAIMKU cepbl. HaxoxaeHue cepol 1 bubmuorexa [JOK
23 N . . )
e€ coeMHCHMI B pupoie. XMMHUYCCKHE CBOWCTBA CEPhI https://m.edsoo.ru/00ade64a
24 CepoBonopo, CTpoeHHe, (PU3NIECKUE U XUMUICCKUE bubmuoreka [JOK
CBOMCTBa https://m.edsoo.ru/00ade802
Oxcunpl cepbl. CepHast KUCIIOTa, GU3HYECKUE U bubmuoreka [JOK
25 N .
XHUMHYECKHE CBOMCTBA, IPUMEHEHUE https://m.edsoo.ru/00adea28
XUMUYECKHE PeaKlnu, JIeXKAIINe B OCHOBE
26 MIPOMBIIIIJIEHHOTO CIIOCO0a MOTy4eHUsI CEPHON KUCTOTHI. bubnunoreka [JOK
XUMHUYECKOE 3arpsI3HCHUE OKPYXKAOIICH CPeJIbl https://m.edsoo.ru/00adec8a
COEJIMHEHUSIMU CEPBI
27 Beruncnenue MaccoBoi 10711 BBIXOA MPOAYKTA PEAKIIUN bubmmorexa [IOK
g 71a TpodLyiera peaxtt https://m.edsoo.ru/00adec8a
OO11ast xapakTepuCTHKA 3J1eMEHTOB V A-rpynmsl. A30T, BuGmuorexa LIOK
28 pacrpocTpaHeHue B Ipupoje, Gu3ndeckue 1 XMMUIECKHUe

CBOMCTBA

https://m.edsoo.ru/00adeeab
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29 AMMuak, ero pusnueckue U XUMHYECKUE CBOMCTBA, bu6mmoreka [{OK
MOJIyYCHHE Y IPHMEHECHUE https://m.edsoo.ru/00adf004
30 [Tpaktuyeckas padora Ne 3 o teme «llomydenue bubnuorexa [JOK
aMMHaKa, U3y4eHUE €ro CBOMCTBY https://m.edso0.ru/00adf180
31 A30THAas KucioTa, €€ Pru3nuecKue 1 XMuMUYEeCKHE CBOMCTBA bubmorexa [TOK
’ https://m.edso0.ru/00adf306
o | Mmoo e oreh e s e BuSorea 10K
P X YAOOP : P https://m.edsoo.ru/00adf518
OKpYKAOIeH Cpeibl COSAMHEHHISIMH a30Ta
®dochop. Oxcun pochopa (V) u pocdopnas kuciora, bubnuoreka [JOK
33 . )
bu3MUeCKHe M XUMUYECKHE CBOWCTBA, MOJIyICHUE https://m.edsoo.ru/00adf68a
34 Hcnonb3oBanue pocdaToB B KaueCTBE MUHEPATbHBIX bubnuorexa [JOK
ymoOpeHuii. 3arpsi3HeHre MPUPOAHOI cpebl hocharamu https://m.edsoo.ru/00adfc20
35 VYrnepon, pacnpocTpaHeHue B Mpupoie, Gu3ndecKue u bubmuorexa [JOK
XUMUYECKHE CBOMCTBA https://m.edsoo.ru/00adfd9c
OKCE/I)IBI yriaepoja, ux pusndeckue u XuMHYECKre BuGmmotexa LIOK
36 CBOMCTBA. DKOJOTHYECKUE TTPOOIIEMBI, CBSI3aHHBIE C .
https://m.edsoo.ru/00adfebe
okcuoM yriepona (1V)
37 VYroapHas KucioTa u €€ cou bubmorexa [TOK
https://m.edso0.ru/00ae006¢
3| yircxncnora ras. Kencomemmn peaxiu i sapGorar- uGmiorexa LIOK
il(;H" ' peaxt P https://m.edsoo.ru/00ae027e
[TepBoHauanbHBIC MOHATHS 00 OPraHUYECKUX BEIIECTBAX bubmuoreka [JOK
39 .
KaK O COCJIMHCHMSX yriepo/ia https://m.edsoo.ru/00ae054e
40 Kpemuuii u ero coeaunenus bubmotexa [IOK
P g https://m.edso0.ru/00ae080a
o | Mo o & P serepmrmarn B LOK
8 https://m.edsoo.ru/00ae0bf2
COEJIMHEHUS»
KonTtponrHas padota Ne3 o reme «Baxneiimue bubnuoreka [IOK
42 .
HEMETAJUIBI U UX COETUHEHUS https://m.edso0.ru/00ae0el18
43 OO11ast XapakKTepUCTUKA XMMHYECKHX 3JIEMEHTOB — bu6nuoreka [IOK
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MeTaJu10B. MeTrajuinyeckas CBsi3b U METAJIINYECKAas
KpucTaummueckas pemeérka. @uznyeckue cBOUCTBa
METaJIOB

https://m.edso0.ru/00ae103e

44 XUMHYECKUE CBOMCTBA METAJNIOB. DJIEKTPOXUMUYECKUI bubnuorexa [JOK
PsLI HANIPSDKCHU I METAJIOB https://m.edsoo.ru/00ae1156
Oo6mue criocoOb! moay4YeHus MeTauioB. CIuTaBbl. } Bubmorexa [IOK
45 Berurcnenus o ypaBHEHUSIM XUMHUYECKUX PEAKITUH, CCITU https://m.eds00.ru/00ae1156
OJIH U3 PEareHTOB COJIEPKUT IPUMECHU T '
bubmmoreka [IOK
46 HowsTie 0 KOppo3HH METAIIOB https://m.edso0.ru/00ae1278
bubmmoreka [{OK
47 [enotmere MeTae https://m.edsoo.ru/00ae14b2
bu6moreka [IOK
48 OxcHIBI U THIPOKCHIBI HATPHS U KU https://m.eds00.ru/00ae14b2
49 [IlerouyHO3EMENBHBIE METAIUTBI — KAJbIMI U MarHUH Eggg?/ﬁzzziorﬁlo%e 1508
. bu6moreka [IOK
50 Baxueime coequHEHNS KaJIbIUs https://m.eds0o.ru/00ae 1568
51 O00011eHre U cucTeMaTU3alis 3HAHUH
52 JKéctkocTh BOMBI M CLIOCOOBI €€ YCTpaHESHHSI Etl/tlgg'?/(r)r:eezi(iorﬁ/Oan1886
53 [Tpaktuueckas padota Ne 6 mo teme "XKECTKOCTH BOJIBI U bubnuoreka [JOK
METOJIbI €€ ycTpaHeHHS" https://m.edsoo.ru/00aelae8
. bu6mmoreka [JOK
>4 AJIOMHHHT https://m.edsoo.ru/00aelc64
55 AMdoTepHbIe CBOMCTBA OKCHIA U THIPOKCHUIA ﬁggg'ljl(;r:e(elzjzlscl)loorllf/Oanlw 4
bubnuoreka [JOK
> Keneso https://m.edso0.ru/00ae1d86
57 Oxcupl, ruapokcu sl u cosn sxenesa (1) u sxenesa (111) Eggg?lﬁzziiorﬁlo%e%%
58 O00011IeHIE U CUCTEMATHU3AIUS 3HAHUH Eubmiorexa OK

https://m.edso0.ru/00ae35e6
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[Ipaktuyeckas padora Ne 7. Pemenue skcrepuMeHTaIbHbBIX bubnnorexa [JOK
59 . 1 .
3a1a4 1o TeMe «BakHeHIre MeTalIbl U UX COEIUHEHMSDY https://m.edsoo.ru/00ae3de8
Brrurcnenus o ypaBHEHUSIM XUMHUYECKUX PEAKIUH, €CITn
60 OJIVH U3 PEareHTOB J]aH B N30BITKE WJIH COJACPIKHUT 1 bubnuorexa [JOK
npuMecu. BerauciieHns MaccoBOi I0JIM BBIXOIa MPOIyKTa https://m.edsoo.ru/00ae1750
peaxiuu
. bubmmoreka [{OK
61 O0001IeHNEe U CHCTEMATU3AIUs 3HAHUH 1 https://m.edsoo.ru/00ae35e6
62 KonTponsnas pabora Ne4 no teme «BaxHeine MeTamibl 1
U UX COCIUHCHHUS
63 BemecTBa 1 MaTepualibl B IOBCEHEBHOW KU3HHU YEIOBEKA 1 Bubmrorexa HOK
https://m.edsoo.ru/00ae3f50
64 XUMHYECKOE 3arpsi3HEHUE OKpYXKAIOIIeH cpeibl 1 bubmorexa LIOK
https://m.edsoo.ru/00ae4270
65 Ponp xumMum B perieHny 5K0JI0TMYecKUuX MpoodaemM 1 bubmorexa [TOK
https://m.edsoo.ru/00ae4270
. . bu6moreka [IOK
66 PeseprubIit ypok. O6001IEHNE U CHCTEMaTH3aIMs 3HAHUN 1 https://m.eds0o.ru/00ae0d0a
. . bu6moreka [IOK
67 PeseprubIit ypok. O6001IeHNE U CHCTEMaTH3aIHs 3HAHUN 1 https://m.edsoo.ru/00adb33c
. . bu6mmoreka [JOK
68 PesepBubIit ypok. O6001IEHNE U CHCTEeMaTH3aIlHsl 3HAHUH 1 https://m.eds00.ru/00ad9ch?
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 68
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YYEBHO-METO/IUYECKOE OBECIIEYHEHHUE OBPA30BATEJIBHOI'O
MPOLIECCA

OBSA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI 1J151 YYEHUKA

» Xumus, 8 kinacc/ ['abpuensia O.C., OctpoymoB WN.I'., Cnaakos C.A., AKunoHepHoe
obrrectBo «M3natenscTBo «IIpocBericHme

» Xumus, 9 knacc/ I'abpuensa O.C., OctpoymoB W.T'., Cnankos C.A., AKITHOHEpHOE
obrrectBo «M3natenscTBo «IIpocBericHme

METOANYECKHUE MATEPUAJIBI IS YUUTEJIA
Meroaunueckoe nocooue no yueonuky O.C.I"'abpuensna

HU®POBBIE OGPA3OBATEJIBHBIE PECYPCBI U PECYPCBHI CETU
HUHTEPHET

http://college.ru/himiya/

http://www.chemnet.ru

http://him.1september.ru

http://exsperiment.edu.ru



