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IHHOACHUTEJIBHASA 3AIIMCKA

[Iporpamma mo XMMUHU Ha YpOBHE OCHOBHOTO OOIIEro oOpa3oBaHMs COCTABICHA HA OCHOBE
TpeOOBaHUH K pe3yabTaTaM OCBOEHHUS OCHOBHOM 00pa30BaTEIbHON MPOrpaMMBbl OCHOBHOTO OOIIETO
oOpaszoBanus, mpenacraBieHHbIXx B @I'OC OOO, a Takke Ha OCHOBE (enepaabHON pabodei
IIPOrpaMMbl BOCIMTAHUS U C YUETOM KOHLEMNIMH MPENoaBaHus yueOHOro nmpeamera «XuMus» B
o0Opa3oBaTeNIbHBIX opranm3amsax Poccuiickoit @enepammm.

[Iporpamma mo XuMUHM Aa€T TPEACTABICHUE O LEIIX, OOmell crparerun OOydeHHs,
BOCIIMTAHUS M PAa3BUTHA OOYYAIOUIMXCS CPEACTBAMH Y4E€OHOrO TMpenMeTa, YCTaHABJIMBACT
o0s3aTenpHOE MPEAMETHOE COJIEp’KaHue, NMPEeIyCMaTpUBAaeT pacIpelielieHHe ero Mo Kiaccam u
CTPYKTYpUpPOBAaHHE MO pa3zesiaM M TeMaM MporpaMMbl M0 XUMUH, ONPENEIsieT KOJIMUYEeCTBEHHbIE U
KaueCTBEHHbIE XapaKTEPUCTUKU COJIEP)KaHUs, PEKOMEHAYEMYIO MOCIEI0BATeIbHOCTh H3yYEHUS
XUMHH C Y4ETOM MEXKMPEIMETHBIX M BHYTPHUIPEIMETHBIX CBS3€H, JIOTMKM Y4eOHOTO Ipoliecca,
BO3PACTHBIX 0COOEHHOCTEN 00YyYaroIuXCsl, ONpenesieT BO3MOKHOCTH MpeAMETa JUlsl peaan3aluu
TpeOOBaHUN K pe3yabTaTaM OCBOEHHUS OCHOBHOM 00pa3oBaTeNbHOM MpOrpaMMbl Ha YPOBHE
OCHOBHOTO 00111eT0 00pa3oBaHus, a TaKkKe TpeOOBaHUH K pe3yabTaTaM oOy4eHHs] XUMUU Ha YPOBHE
1uene M3ydeHWs IMpeaMeTa M OCHOBHBIX BHJIOB y4eOHO-TIO3HABATEIbHOW JESTENbHOCTH
00yJaroIIerocs mo OCBOCHHUIO y4eOHOTO COJIep KaHMS.

3HaHWE XMUMHH CIY)KHUT OCHOBOHM N1 (JOPMHUPOBAHUS MHPOBO33PEHUS O0YUarOIIErocs, ero
MIPE/ICTaBICHUM O MaTepualbHOM €JUHCTBE MUPA, BAXKHYIO POJIb UIPAIOT GOpMUpPYyEMbIe XUMUEH
MIPEJICTaBJICHHS] O B3aUMOIIPEBPALIEHUSX YHEPIUU U 00 HBOJIIOLUU BEIIECTB B MPUPOJE, O MyTAX
pelieHus ria00albHBIX MpoOJeM  YCTOWYMBOIO  pPa3BUTHS  4YEJIOBEUYECTBA —  ChIPbEBOH,
SHEPTETUYECKOM, MUIIEBON M IKOJIOTHYECKOW 0€301MacHOCTH, IPOOIIEM 3JpaBOOXPaHCHHUS.

N3ydenune xumuu:

CHOCOOCTBYET peali3allid BO3MOXHOCTEH ISl caMOpa3BUTHS U (POPMUPOBAHUS KYJIbTYpPbI
JUYHOCTH, €€ o011eil 1 QyHKIIMOHATbHOM rPaMOTHOCTH;

BHOCHUT BKJIaJ B (pOpMHpOBaHHE MBIIUICHHUS U TBOPYECKHUX CIOCOOHOCTEH oOydaroumuxcs,
HABBIKOB UX CAMOCTOSITENILHOM y4eOHOH eATeIbHOCTH, SKCIIEPUMEHTAIBHBIX U UCCIIE0BATEIbCKUX
YMEHHH, HEOOXOIMMBIX KaK B MOBCEAHEBHOM KHU3HH, TaK U B IPO(ECCHOHATLHON JesITeNIbHOCTH;

3HAKOMHUT CO CIEeNU(PUKON HAYYHOTO MBIIUICHHUS, 3aKJIaIbIBA€T OCHOBBI L[EJIOCTHOTO B3IJIs/Ia
Ha EIWHCTBO TMPUPOABI M UEJIOBEKa, SBISETCS OTBETCTBEHHBIM JTalloM B (OPMHUPOBAHUU
€CTECTBEHHO--HAYYHOU ITPaMOTHOCTH O0yUYaIOUINXCS;

Croco0OcTByeT (POPMUPOBAHUIO [IEHHOCTHOTO OTHOIICHUS K €CTECTBEHHO--HAYYHBIM 3HAHUSIM,
K NIPUPOJE, K YEIOBEKY, BHOCUT CBOW BKJIaJ] B 9KOJIOTHYECKOE 00pa3oBaHNe 00YJarOIIUXCSl.

JlanHble HampaBlieHUs B OOYYeHMHM XUMHUU OOECIeUHMBAIOTCS CHEHU(UKON Ccoaep:KaHus
y4eOHOTO MpeaMeTa, KOTOPBIN SBISETCS NMelarorndecku aJlalTUPOBAHHBIM OTpakeHHUEM 0a30BOM
HayKl XMMUU Ha ONPENEIEHHOM JTalle €€ pa3BUTH.

Kypc xumuM Ha ypoBHE OCHOBHOTO 00Iero oOpa3oBaHHsS OPHUEHTHPOBAH Ha OCBOEHUE
00y4aromMMHUCsS CUCTEMBbl NE€PBOHAYAIBHBIX MOHATUN XMMHH, OCHOB HEOPraHMYECKOW XUMHUM H
HEKOTOPBIX OTJEJIBHBIX 3HAUUMBIX TIOHATUN OpPraHUYECKON XUMUMU.

CtpykTypa cojep:KaHUs MPOrpaMMbl M0 XUMHUHU CHOPMHPOBAHA HAa OCHOBE CHUCTEMHOTO
1oaxo/1a K e€ nzyuenutro. CoJeprkaHue CKIIaJAbIBAETCS U3 CUCTEMBI IOHSATHH O XMMHYECKOM 2JIEMEHTE
U BEUIECTBE W CHCTEMBl TMOHATUH O XUMHUYECKOW peakiuu. OOe 3TH CHCTEMBI CTPYKTYpPHO
OpPraHM30BaHbl M0 NPUHLUIY IOCIEI0BATENBHOIO Pa3BUTHS 3HAHUM HAa OCHOBE TEOPETHUECKUX
IIPEICTaBICHUN PA3HOTO YPOBHS:

— aTOMHO--MOJIEKYJIIPHOTO YYE€HHs KaK OCHOBBI BCETO €CTECTBO3HAHMS;

— [lepuonnueckoro 3akona /[. 1. MeHeneeBa kKak OCHOBHOT'O 3aKOHA XUMUH;



— YYEHUS O CTPOCHUU aTOMa U XUMHUYECKOH CBS3H;

— MPE/ICTaBICHUH 00 MEKTPOIUTUYECKON TMCCOIMALINY BEIIECTB B PACTBOPAX.

Teopernueckre 3HAHUS PACCMATPUBAIOTCS HAa OCHOBE OHMIIUMPUYECKH [MOJTYYCHHBIX H
OCMBICJICHHBIX (DaKTOB, Pa3BUBAIOTCS MOCIIEIOBATEIBLHO OT OJHOTO YPOBHS K JPYroMy, BBITIONHSS
(GyHKIMM OOBSICHEHUS W MPOTHO3UPOBAHUSI CBOWCTB, CTPOCHUS W BO3MOXHOCTEH MPAKTUYECKOTO
MIPUMEHEHHUSI U TTOTYYCHUS U3Yy4aeMBbIX BEIECTB.

OcBoeHue mpOTrpaMMbl 10 XHUMHH CIIOCOOCTBYeT (DOPMHUPOBAHHUIO TMPEICTABICHHUS O
XMMHUYECKOM COCTABJLIIOIIC HAy4HOW KAapTUHBI MHUpAa B JIOTHKE €€ CUCTEMHOM IIPUPOJBI,
[IEHHOCTHOTO OTHOIICHHS K HAyYHOMY 3HAHHUIO M METOJaM TMO3HaHUA B Hayke. M3ydeHue Xxumuu
MPOUCXOAUT C MPUBJICYCHUEM 3HAHUN U3 paHee M3yYEHHBIX YU4eOHBIX MpeAMeToB: «OKpyKarolnii
MHup», «brosorus. 57 kinacce» U «Pu3nKa. 7 KIacey.

[Ipu u3yuyeHun XUMHUHU MPOUCXOIUT (POPMUPOBAHHE 3HAHUN OCHOB XMMHUYECKOW HAYKH Kak
00JaCTH COBPEMEHHOTO0 €CTECTBO3HAHUS, IPAKTUUECKOM /EATEIbHOCTH YelIoBeKa U KaK OJHOT0 U3
KOMIIOHEHTOB MUPOBOH KYJIbTYpHI. 3a/1aua y4eOHOTO MpeIMeTa COCTOUT B (POPMUPOBAHUU CUCTEMBI
XUMUYECKUX 3HAHUW — BaKHEHIIHNX (PAKTOB, MOHSATHH, 3aKOHOB M TEOPETUUYECKUX TOJIOKEHHH,
JOCTYITHBIX 0000IIIeHNH MUPOBO33PEHYECKOTO XapaKTepa, A3bIka HayKH, B IPHOOIIEHNN K HAYyYHBIM
METOJIaM TTO3HAHMS TIPH U3YUYEHUU BEIIECTB U XUMUUYECKUX Peaklnii, B GOPMUPOBAHUH U PA3BUTHH
MMO3HABATEIBHBIX YMEHUM W WX TPUMEHEHMH B y4eOHO-TIO3HABATEIbHONW ©  ydeOHO-
HCCIIEIOBATENIbCKON JIeATENbHOCTH, OCBOCHUU MpaBUi 0€301acHOro OOpalleHHusl ¢ BEllecCTBaMU B
MOBCEAHEBHOM KU3HU.

[Ipn u3ydeHHMH XUMHH Ha YpOBHE OCHOBHOTO 00mIero oOpa3oBaHHMs Ba)kKHOE 3HAUEHHE
pUOOpeH TaKue e, Kak:

— (opmHpoBaHNE HHTEJUIEKTYaJIbHO Pa3BUTOI JIMYHOCTH, TOTOBOM K €aM0OOpa30BaHUIO,
COTPYIHHYECTBY, CAMOCTOSATEILHOMY MPUHATHIO PEIICHU, CIOCOOHOM alanTUPOBATHCS K OBICTPO
MEHSIIOLIUMCS YCIIOBUSIM JKU3HU;

— HaIpaBJICHHOCTh OOy4YeHUsI Ha CHCTEMaTH4YecKoe NpUOOIeHHne O0O0ydaromuxcs K
CaMOCTOSITEJIbHOM MO3HABATENBLHON JIEATEIILHOCTH, HAyYHBIM METOAAaM IMO3HaHUs, (OPMUPYIOIIUM
MOTHBAIMIO U Pa3BUTHE CIOCOOHOCTEN K XUMUU;

— oOecrnieueHue YCJIOBHUHM, CIOCOOCTBYIOIIMX MPUOOPETEHHIO OOYYarOIIMMHUCS —OIbITa
pa3HooOpa3HOM JAeATeIbHOCTH, MO3HAHUS U CAMOIO3HAHUS, KIIOYEBBIX HAaBBIKOB (KJIFOUEBBIX
KOMIIETEHIIHI1 ), UMEIOIINX YHUBEPCAIbHOE 3HAYCHUE JJIs1 PA3IMYHBIX BUAOB JESITEILHOCTH;

— (opmupoBanue o6mel (QpyHKIMOHAIBHON M €CTeCTBEHHO-HAYYHOW T'PaMOTHOCTH, B TOM
quclie YMEHUI 0OBACHATh U OILICHUBATDH SIBICHUS OKPY)KAIOIIEr0 MUPA, UCHOJB3YS 3HAHUS U OIIBIT,
MOJIy4YEHHBIE MTPU U3YYCHUH XUMUHU, TPUMEHATh UX MIPH PEIICHUU MTPOOJIEM B MOBCEAHEBHON KU3HU
U TPYJOBOM €ATEIbHOCTH;

— QopmupoBanue y oOydaromuxcs T'YMaHUCTHUECKUX OTHOIIEHHH, OHUMAaHUSl 1IEHHOCTH
XUMHYECKUX 3HAHUN M7 BBIPAOOTKH SKOJOTHUYECKH I[€JIeCOO0pa3HOTO TOBEIEHUS B OBITY U
TPYIOBOU JEATENBHOCTH B LIEJIAX COXPAHEHUsI CBOETO 3/I0POBBS U OKPYXKAIOLIEH MTPUPOTHOM Cpebl;

— pa3BUTHE MOTHBAIUH K O0YYEHHIO, CIIOCOOHOCTEN K CAMOKOHTPOJIIIO U CAMOBOCITUTAHHIO HA
OCHOBE YCBOCHHUS OOIIEUEIOBEYECKUX IIEHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MpOQHIIs u
HAMpPaBJICHHOCTH JAILHEUIIIETO O0yICHMSI.

OO1ree 4MciaO 4acoB, OTBEACHHBIX U W3Y4EHHs XUMHHM Ha YPOBHE OCHOBHOTO OOIIEro
obpa3oBanus, coctaBuser 136 yacoB: B 8 kimacce — 68 yacoB (2 yaca B Henenw), B 9 kinacce — 68
4yacoB (2 yaca B HEJEIIO).



COJEPKAHUE OBYYEHUA

8 KUJIACC

IlepBoHaYa/IbHBbIE XMMUYECKHE MOHATHUSA

[Ipenmer xumun. Posib XuMHUM B )KU3HU YETOBEKA. XMMUS B CUCTEME HayK. Tena u BelecTsa.
dusnyecKkre CBOMCTBA BEIIECTB. ArperaTHoe cocTosiHue BemiecTB. [lonsTHe 0 MeTo1ax MO3HAHUS B
xumud. Yucreie BemecTBa U cMecr. CriocoObl pa3ieicHus CMeCeH.

ATOMBI U MOJIEKYJTbI. XUMUYECKHE 3JIeMEHTbI. CUMBOJIBI XUMHUYECKUX 1eMeHTOB. [IpocThie
CJIOKHBIE BEIIECTBA. ATOMHO-MOJIEKYJIIPHOE yUEHHE.

Xumnueckas popmyna. BaeHTHOCTh aTOMOB XHMHUYECKUX IJIEMEHTOB. 3aKOH TMOCTOSHCTBA
cocTana BemiecTB. OTHOcHUTENbHAs aTOMHas Macca. OTHOCUTENbHAs MOJIEKYIIsIpHas Macca. MaccoBas
JIOJISI XUMHUYECKOr0 JIEMEHTA B COCIUHCHHM,

KonnuectBo BemectBa. Mosib. MosisipHast macca. B3auMoCBsI3b KOJMYECTBA, MAaCChl M YHCIIA
CTPYKTYPHBIX €MHUII BelecTBa. Pacuérel mo popmynaM XUMHUYECKUX COCTMHEHUH.

du3nyeckue MW XUMUYECKHE SIBJICHUS. XHUMHUYECKas peakiuuss U e€ MpU3HaKU. 3aKoH
COXpaHEHHUsI MacChl BEIIECTB. XWMHYECKHE ypaBHEHHs. Kimaccupukarus XUMHUYECKHUX pPEaAKIU
(coenuHeHws, pa3IoKeHUs, 3aMeIeHsI, 0OOMEHa).

Xumuueckuii IKCnepumMeHm:

3HAKOMCTBO C XHUMHYECKOH TMOCYy/I0¥, MpaBwiaMu pabOThl B j1abopaTopuu U TpHEMamMu
oOpareHuss ¢ Ja0OpaTOPHBIM O0OpYIOBaHWEM, W3YYCHHE M ONHCaHWE (PU3NUECKHX CBOMCTB
00pa3IoB HEOPraHUYECKHX BEIIECTB, HaOMOAeHNE (U3NUECKHUX (TUIaBJICHHE BOCKA, TasHUE JIbJA,
pacTupaHue caxapa B CTYyNKEe, KUIEHHWE W KOHICHCAIMS BOJbI) U XUMHUYECKHX (TOPEHHE CBEYH,
MPOKaJUBAaHUE MEIHOW MPOBOJIOKH, B3aUMOJICHCTBHUE MeJla C KUCIOTON) SIBJICHHA, HAOIIOEHUE U
OTIMCaHUE TMPU3HAKOB IMPOTEKAHUS XUMUYECKUX PEaKIui (pas3jioKeHue caxapa, B3auMOJICHCTBHE
CEPHOM KHUCIOTBHI C XJOPUIOM Oapus, paznoxeHue ruapokcuna memu (ll) mpu HarpeBanuw,
B3aUMOJICHCTBHUE kene3a ¢ pactBopoM conu menu (I1), n3ydenne cmocoOoOB pa3esneHnuss CMecei: ¢
MTOMOIIIbI0 MarHuTta, (UILTPOBAHHE, BHIMIAPUBAHHUE, TUCTUIUIAIMSA, XpoMmaTorpadus, IPOBEICHHUE
OYHMCTKH TIOBAPCHHOW COJIM, HAONIOJACHUE M OIHMCAHHWE pPEe3YJIbTaTOB TMPOBEJCHUS OIIBITA,
WJUTFOCTPHUPYIOIIETO 3aKOH COXPAHEHHS MACChl, CO3/IaHUE MOJIEICH MOJICKYI (IIIapOCTEPIKHEBHIX).

BaxHeiinue npeacTraBuTe/ M HEOPraHUYeCKUX BellecTB

Bo3nyx — cmech razoB. CocraB Bo3ayxa. Kuciopon — srmeMeHT U HpOCTO€ BEIIECTBO.
Haxoxxnenue kuciaopoaa B Npupojie, GU3MYeCKue U XUMHUYECKHE CBOMCTBA (peaklUM TOPCHHS).
Oxcunpl. Ilpumenenune kuciopona. CrnocoObl TOMY4YeHHUS KHUCIOpOJa B JIabopaTopuMl U
npoMeblieHHocTu.  KpyroBopoT kuciopoga B mpupoge. O30H — amioTporHas MoauduKanus
KHCJIOPO/JIa.

TemmoBoit »>¢pdekT XUMHUYECKON peakiuu, TEePMOXUMHUYECKHE YpaBHEHHUS, DJK30- W
SHAOTEpPMHUUYECKHE peakuuu. TOIIMBO: yroiab M MeETaH. 3arpsi3HEHHE BO3/lyXa, YCUJIEHUE
MapHUKOBOTO 3P QeKTa, pa3pylieHne 030HOBOTO CIOSL.

Bonopon — anemeHT u mpoctoe BemecTBo. HaxoxaeHne Bogopoaa B Ipupojie, Gpu3ndeckue u
XMUMHYECKHE CBONCTBA, MPUMEHEHHE, CIIOCOOBI MomydeHus. KucnoTel u conu.

MonsipHblii 00bEM ra3oB. Pacu€Tsl 10 XUMHUUECKUM YpaBHEHHSIM.

®usnyeckue cBoiicTBa BOAbl. Boma kak pactBopurenb. PactBopbl. HacelieHHbie u
HEHACBIIIEHHbIE pacTBOPHL. PacTBOpMMOCTH BelecTB B BoJie. MaccoBasi J10Jisl BEIIECTBA B pacTBOPE.
Xumuyeckue cBoiictBa Bojabl. OcHoBaHusA. Ponb pacTBOpOB B MpUPOJIE W B KU3HHU YEJOBEKA.
KpyroBopoT Boibl B ipupoe. 3arpsi3HeHrne NpupoAHbIX BoJ. OXpaHa M OYMCTKA MPUPOIHBIX BO/I.



Knaccudukanuss Heopranwdeckux coemuHeHuil. Oxkcumpl. Knaccudukamus OKCHIOB:
cojeoOpa3zymome (OCHOBHBIEC, KUCIOTHBIE, aM(pOTEpHbIE) U HecosieoOpasyromue. HomeHknarypa
oKcu10B. PU3NUECKUE U XMMHUUECKHUE CBOICTBAa OKCUIOB. [losyueHue okcuios.

OcnoBanms. Knaccudpukanust ocHOBaHMK: IIENOYM U HEPACTBOPUMBIE OCHOBAHMS.
Homenknarypa ocHoBaHmil. @Pu3znueckue M XMMHUYECKHME CBOMCTBA OCHOBaHuH. [lomydenue
OCHOBaHUM.

Kucnotel. Knaccudpukanus xucnor. Homenknarypa kucinor. PU3HUECKHE M XUMHUYECKHE
cBoiicTBa KucioT. P akruBHoctu metauioB H. H. bekerosa. [lonyuenne Kucior.

Conu. HomeHnkiatypa cosieit. @uznueckue U XuMudeckue cBoicTBa coiieil. [lomyuenue coneil.

I'enernueckas cBsA3b MEXKAY KlacCaMU HEOPTaHUYECKUX COEANHEHUH.

Xumuueckuit IKCnepumenm:

KaueCTBEHHOE OIPE/ENIEHUE COJIepKaHUsl KUCIOpoJa B BO3JyXe, MOJy4YeHHEe, coOupaHue,
pacrno3HaBaHUE M H3YYEHHE CBOICTB KHCIOPOAA, HAOIIOJEHHE B3aUMOJEWUCTBUS BELIECTB C
KHUCJIOPOJIOM M YCJIOBUSI BO3HHMKHOBEHHUS U TPEKpallleHUs TopeHus (Mokapa), 03HAKOMIIEHHE C
oOpa3laMu OKCHUJIOB U ONIMCAaHKWE UX CBOMCTB, MOJIy4YeHUE, COOMpaHHe, pacliO3HABaHUE U U3YUYEHHE
CBOMCTB BojOpoja (ropeHue), B3aumojneicTBue Bogopoga c¢ okcuaoM Mmemu (Il) (BozmoxkHO
WCIIOJIb30BaHUE BHUJCOMATEPHUATIOB), HaOM0/eHHEe OOpa3lloB BEIIECTB KOJWYECTBOM | MOJIb,
UCCIIEIOBaHUE OCOOCHHOCTEM  pacTBOPEHHUS BEIIECTB C  Pa3IMYHONM  PACTBOPHUMOCTHIO,
IIPUTOTOBJIEHUE PACTBOPOB C OMNPEACIEHHOM MacCOBOM JOJEH pPacTBOPEHHOIO BEIIECTBA,
B3aUMO/JICHICTBUE BOJABI C MeTalaMH (HAaTpUeM U KajblueM) (BO3MOXKHO HCIIOJIb30BaHUE
BUJIEOMATEpPUANIOB), HCCIEIOBaHHE O00pa3l0B HEOPraHMYECKUX BEIIECTB pPa3IMYHBIX KIIacCOB,
HaOMoIeHNe M3MEHEHUs OKPAaCKM HHIMKATOpPOB B pacTBOpax KHUCIOT M IIEN0Yel, H3yueHue
B3auMoieiicTBUs okcuaa meau (l1) ¢ pacTBOpoM cepHO# KHUCIOTHI, KUCIOT ¢ METaJUIaMH, PEaKIIHA
HEWTpaIU3alnH, T0JyYEeHNE HEPACTBOPUMBIX OCHOBAHMI, BBITECHEHUE OJHOIO METalIa APYrUM U3
pacTBOpa COJM, PEIICHUE SKCIEPUMEHTAIBHBIX 3aJad 1o Teme «Baxneimme Kiacchbl
HEOPraHUYECKUX COCTUHEHUI.

Ilepuonuveckuii 3axkon u Ilepmoaumyeckass cucrema xuMudeckux djementos /. H.
MenpgeseeBa. CTtpoeHue aToMoB. XMMH4YeCKasd CBA3b. OKHCIMTEIbHO-BOCCTAHOBHUTE/IbHbIC
peakuuu

[lepBbie MOMBITKH KJIACCU(UKALUU XUMUYECKHX 3JeMEeHTOB. [loHsATHE O rpynmax CXOJHBIX
AJIEMEHTOB (IIEJIOYHBIC U IIETOYHO3EMENbHbIE METaJUIbl, TaJIOTeHbl, UHEPTHBIE T'a3bl). DIEMEHTHI,
KOTOpbIe 00pa3yroT aM(pOTepHbIE OKCUIBI U TUAPOKCH/IBI.

[Tepuonnueckuii 3akoH. [lepuonnueckas cucrema xumuueckux 3seMmeHToB 1. M. Menneneesa.
Kopotkonepuoanass u anuHHOomnepuogHas Qopmbl [lepuonnyeckoil CUCTEMBI XUMHUYECKHX
anemeHToB JI. . MenneneeBa. llepuoasl u rpymnnsl. OU3NYECKUN CMBICI MOPAIKOBOIO HOMEpA,
HOMEPOB MEePUOJa U TPYIIIHI HIEMEHTA.

Crpoenne atomoB. CocraB aTOMHBIX siep. M3otonsl. DnekTpoHbl. CTpOeHHE 3IEKTPOHHBIX
00oJ0uek aToMoB MepBbIX 20 xuMHuuyeckux eMeHToB Ilepuoauueckoii cucrems! 1. 1. Menneneesa.
XapakTepucTUKa XMMHUUYECKOTO 3JIEMEHTa Mo ero nosoxeHuto B Ilepuoanueckoit cucreme /1. U.
Menneneesa.

3aKOHOMEPHOCTH M3MEHEHUsl paJnyca aTOMOB XUMHUYECKUX AIIEMEHTOB, METAJUIMYECKUX U
HEMETAJUTMYECKUX CBOMCTB MO IPYIIaM U MEPUOAAM.

3nauenue llepuoanueckoro 3akoHa u Ilepuonnyeckoil cucTeMbl XUMUYECKUX YIEMEHTOB IS
pa3BuTUs HayKu U npakTuku. [. . Mennenees — yu€HbIil U TpaXkaHNH.

Xumnueckas cBs3b. KoBajgeHTHas (oJisipHast U HEMOJIAPHAs ) CBSI3b. DJIEKTPOOTPULIATENBHOCTD
XUMUYECKUX 3JIEMEHTOB. VIOHHas CBSI3b.



Crenenp okucienus. OKUCINUTENbHO--BOCCTAHOBUTEbHBIE peakiuu. [Iponiecchl okucaeHus u
BOoccTaHOBJIEHUS. OKUCIIUTENHN U BOCCTAHOBUTEIIH.

Xumuueckuii IKcnepumenm:

n3yudeHre 00pas3IoB BEIIECTB METAIJIOB M HEMETAJUIOB, B3aUMOACHCTBUE THIPOKCUIA IITHKA C
pacTBOpaMu KUCJIOT U ILIEJI0Y€el, IPOBEACHUE ONBITOB, MILTIOCTPUPYIOIIUX PUMEPHI OKUCIUTENIBHO-
BOCCTaHOBUTEJIbHBIX peakluil (rOpeHue, peakliuu pas3yioKeHUsl, COETUHEHUS).

Meoscnpeomemnoie ceasu

Peanu3zanus MeXIpeIMETHBIX CBA3€H IPU U3YYEHUHN XUMHUU B 8 KJIacce OCYIIECTBIISETCS Yepes3
HCIIOJIb30BAHME KaK OOIIMX €CTECTBEHHO--HAYYHBIX MOHSITHHA, TaK W MOHSATHM, SBISIOLIMXCS
CUCTEMHBIMU JJISl OTJIEJIBHBIX IPEIMETOB €CTECTBEHHO--HAyYHOT'O 1IMKIIA.

OO0mme ecTeCTBEHHO--HAYYHbIC TMOHATUS: HAYYHBIM (paKT, TUIOTE3a, TEOPHs, 3aKOH, aHAJIU3,
CHUHTE3, Kiaccu(ukanusi, MNEepUOJUYHOCTb, HAOIIOJEHUE, OSKCIIEPUMEHT, MOJEIUPOBAHUE,
U3MEpEeHue, MOJIEIb, SIBJICHHUE.

®uznka: MaTepus, aroM, OJJEKTPOH, TMPOTOH, HEUTPOH, HOH, HYKIHJ, H30TOIbI,
PaZMoOaKTUBHOCTb, MOJIEKYJA, AJIEKTPUYECKUM 3apsij, BEIIEeCTBO, Telo, OO0bEM, arperatHoe
COCTOSIHUE BEIIECTBA, a3, PU3NUECKHE BEIMUNHBI, €IMHULIBI U3MEPEHUS, KOCMOC, IUIAHETHI, 3BE3/1bI,
Connue.

buonorus: ¢porocunres, npixanue, ouocdepa.

I'eorpadus: atmocdepa, ruapocdepa, MUHEpaIbI, TOPHBIE MOPObI, TOJIE3HBIE UCKOIIAaEMBbIE,
TOIUIMBO, BOJTHBIE PECYPCHI.

9 KJIACC

BemecTtBo 1 XUMHYECKas peaKus

[Tepuoanueckuii 3akoH. [lepuoandeckas cucrema xuMudeckux 35memeHToB . . Menaeneesa.
CrpoeHne aTOMOB. 3aKOHOMEPHOCTH B U3MEHEHUM CBOMCTB XMMUYECKUX DJIEMEHTOB IEPBBIX TPEX
MIEPUOJOB, Kalus, KaJIbLUA M HUX COCIAWHEHUH B COOTBETCTBHM C IIOJIOXKCHHEM DIIEMEHTOB B
Ileproauyeckoii CUCTEME U CTPOEHUEM UX aTOMOB.

CrpoeHue BemiecTBa: BHIbl XHMHYECKOM CBSI3U. THIBI KPUCTAINIMYECKUX PEHIETOK,
3aBUCHUMOCTb CBOMCTB BEILIECTBA OT TUIIA KPUCTAIUIMYECKON PEIIETKU U BUAA XMMHUYECKOH CBSI3H.

Knaccugpukanuss ¥ HOMEHKIATypa HEOPraHWYECKHUX BELIECTB. XUMHUYECKUE CBOMCTBA
BEIIECTB, OTHOCSIIMUXCS K Pa3JIMYHBIM KJIACCaM HEOPraHMYECKUX COCINHEHUMN, TCHETUYECKas CBS3b
HEOPraHMYECKUX BEILECTB.

Knaccugpukanus XMMHYECKMX peakIMid N0 pa3IMyHbIM NpH3HaKaMm (IO YUCIy M COCTaBy
YYacTBYIOIIMX B PEAKLUU BELIECTB, M0 TEINIOBOMY 3(h(eKTy, M0 U3MEHEHUIO CTENEHEeW OKUCICHUs
XUMUYECKUX HJIEMEHTOB, 110 00PaTUMOCTH, 110 YJaCTUIO KaTaiau3aropa). K30- U SHJ0TEPMUUYECKHE
peakuuy, TEpMOXUMUYECKUE YPABHEHUS.

[lonsitue o ckopoctu xumuyeckoi peakuuu. [loHstue o0 0oOpaTHUMBIX M HEOOpPATHMBIX
XMUMHMUECKUX peakuusax. IIoHATHEe 0 TOMOTeHHBIX U IreTeporeHHbIX peakuusax. llondarue o karamuse.
IlonsATHE O XMMHYECKOM paBHOBeCUU. DAKTOPBI, BIUAIOLIME HA CKOPOCTh XMMHYECKON PEaKLUU U
I0JIO)KEHHE XMMHUYECKOTO PABHOBECHSI.

OKHUCIIUTENbHO-BOCCTAHOBUTENBHBIE  PEAKLUHU, HJIEKTPOHHBI OallaHC OKHCIUTEIbHO-
BOCCTAaHOBUTEIbHOM peakuuu. CocTaBlieHWE YpaBHEHMHM OKHUCIIHUTEIbHO--BOCCTAHOBUTEIBHBIX
peakimii ¢ UCTOJIb30BaHUEM METOa AIEKTPOHHOTo OanaHca.

Teopust >MEKTPOIUTUYECKON AUCCOLMALMM. OJEKTPOIUTHI M HEIEKTPONUThl. KaTnoHBI,
aHUOHBI. MeXaHu3M JUCCOLMALMU BEIIECTB C Pa3IMYHbIMU BUIAMHM XUMHUYECKOW cBs3u. CTeneHb
mucconranui. CUIIbHBIE U CIIa0bIe 3JEKTPOJIUTHI.

Peakium MOHHOTO OOMEHa. YCJIOBUS NMPOTEKAHUS pEakiii MOHHOTO OOMEHa, IMOJIHBIE H
COKpalLlEHHBbIE HMOHHBIE YpaBHEHMs peakuuil. CBOMCTBAa KHCIOT, OCHOBaHUN U COJEW B CBETE



MIPEJICTaBJICHHUIA 00 3IEKTPOIUTHIECKOH aucconnanmu. KauecTBeHHbIe peakiuu Ha HOHbI. [loHsATHE
O THUAPOJIU3E COJICH.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHHE C MOJCISIMH KPUCTAIUTMYECKUX PEMIETOK HEOPraHMYECKUX BEIIECTB —
METAJUIOB M HEMETAIOB (TpaduTa 1 ayiMasza), CII0KHBIX BEUIECTB (XJIOpHUIa HATPHS), UCCIICIOBAHNE
3aBHCUMOCTH CKOPOCTH XUMUYECKOH PEaKIIMU OT BO3JCHCTBHUS PA3INYHBIX (DaKTOPOB, HCCIECTOBAHNE
AJIEKTPOIPOBOJIHOCTH PACTBOPOB BEILECTB, Mpolecca AUCCOLMALMU KUCIIOT, LIEN04Yed U coiieil
(BO3MO>KHO HICTIOJIB30BAaHHE BHJICO MATEPHUAIIOB), IPOBEJCHNUE OTIBITOB, HILTFOCTPHUPYIOLIUX MTPU3HAKH
MIPOTEKAHMS PEAKIINI HOHHOTO 0OMeHa (00pa3oBaHMe 0CajIKa, BRIJICIICHUE Ta3a, 00pa30BaHHUE BOJIBI),
OTIBITOB, WJITIOCTPHPYIOUINX MPUMEPHl OKHCIUTEIHHO-BOCCTAHOBUTEIFHBIX pEaKIUil (TOpeHwe,
peaKkuy pas3NoKEHHs, COCNWHEHHs), paclO3HABAaHME HEOPraHWYECKHX BEHIECTB C MOMOIIBIO
Ka4eCTBEHHBIX PEAKIN HA HOHBI, pEIIEHUE SKCIICPUMEHTAIBHBIX 33/1a4.

HemeTanibl 4 X coeTUHEHUS

OO0mas XxapakTepucTHKa rajioreHoB. OCoOEHHOCTH CTPOEHHUS aTOMOB, XapaKTEPHbIE CTEIIEHU
okucnenus. CTpoeHne W (U3NYECKHE CBOMCTBA NMPOCTBIX BEIIECTB — TaJOr€HOB. XHUMHYECKHE
CBOWCTBA Ha TpUMepe XJopa (B3aMMOJEHCTBHE C METAUIAMH, HEMETAJUTaMH, MIeJI0YaMH).
XnopoBogopoa. CoJsisiHasg KHCIIOTAa, XMMAYECKUE CBOMCTBA, MOJy4YeHUE, NpUMEHEHHuE. [lelicTBue
XJIOpa M XJIOPOBOAOPOJA HAa OpPraHM3M 4YeJOoBeKa. BakHeWlne XJIopuabl U UX HAXO0XKICHUE B
IpHUpPO/IE.

Oobmass xapakrepuctuka osyneMeHTOB VIA-rpynmbl. OcCOOEHHOCTH CTPOEHHUS aTOMOB,
XapakTepHble CTelneHu okuciaeHus. CTtpoeHue M (u3Mueckue CBOMCTBA IMPOCTBIX BELIECTB —
KHCJIOPOJA U cepbl. AJUIOTPONHbIE MOAM(DUKALIMH KUCIOPOAA U Cepbl. XMMUYECKUE CBONCTBA CEPBI.
CepoBonioposi, CTpoeHue, GU3NUecKue U XuMudeckue cBoicTBa. OKCHIBI cepbl Kak MPeICTaBUTEIH
KHUCIOTHBIX OKcuaoB. CepHas KucIOTa, (DU3MYECKME M XUMHUYECKHE CBOMCTBa (00mue Kak
IPEICTaBUTEIN Kilacca KUCIOT U crnenududeckue). XUMUYECKUE peaklMM, JeKallue B OCHOBE
IIPOMBIIIJIEHHOTO CII0ocO0a MOJyd4eHus: cepHoil KucioTbl. [Ipumenenue cepHoit kuciotsl. Cosn
CEpHOM KHUCIIOThI, KaUeCTBEHHAsl peaklus Ha cyibgar-uoH. HaxoxaeHue cepbl u €€ coelMHEHUH B
npupoje. XMMHUYECKOE 3arpsi3HEHHE OKPYKAIOLIEH Cpe/ibl COeAMHEHUSIMU Cepbl (KMCIOTHBIE T0KIH,
3arps3HEHUE BO3/lyXa U BOJIOEMOB), CIIOCOOBI €ro MPEeJOTBPAILEHHS.

OOmast  xapakTepucTuka 37eMeHTOB VA-rpynnbl. OCOOGEHHOCTH CTPOEHHUS aTOMOB,
XapaKTepHbIE CTENIEHU OKUCIIEHUS. A30T, paclpoCTpaHEHHE B IPUPOJE, (PU3NUECKUE U XUMUUYECKHE
cBoiictBa. KpyroBopoT a3zota B mpupoje. AMMHAK, ero (pusnueckue M XMMHUYECKHE CBOMCTBA,
noJiydeHue u npumenenue. Conu aMMOHUS, UX (PU3NYECKHE U XUMHUECKUE CBOMCTBA, IPUMEHEHHUE.
KadecTBeHHast peakiusi Ha HOHBI aMMOHHs. A30THas KHCIOTa, €€ MoJydeHue, (U3n4ecKue U
XUMUYECKHEe CBoilcTBa (oOIMe Kak TpEeACTaBUTENs Kilacca KUCIOT M CHelU(HUYEcKHe).
Vcnonp30oBaHWe HUTPATOB M COJICH aMMOHHMS B Ka4eCTBE MHHEPAIbHBIX y10OpeHui. XuMuyeckoe
3arps3HEHUE OKPYKAIOLIEH cpeJibl COETMHEHUSIMU a30Ta (KUCIOTHBIE JOXK/IHU, 3arpsi3HEHUE BO3/1yXa,
nouBbl ¥ BoJ10€MOB). Docdop, amutoTponubeie Moaupukanun pocdopa, Gpusnyeckre 1 XuMHIECKUE
coiictBa. Okcua ¢ochopa (V) u dochopHas kucinorta, GU3NUECKUE U XUMHUECKHE CBOICTBa,
noJsrydeHue. Mcenonb3oBanue hocdaroB B kKauecTBE MUHEPAIBHBIX YI0OpEHUH.

OOmas xapakrepuctuka d31eMeHTOB |VA-rpynmel. OcCoOEHHOCTH CTpPOEHHMS aTOMOB,
XapaKkTepHbIE CTENEHW OKUCICHUS. YTJIEepoJl, aIOTPONHbIE MOJIU(HUKAIMM, PAaCIpPOCTPAHEHHE B
npupoje, (puznveckue M XUMHUYecKue cBoicTBa. AncopOius. KpyroBopoT yriepoaa B Ipupoje.
Oxcunpl yriuepoaa, ux (pu3nyeckue M XMMHUYECKHE CBOWCTBA, JNEHCTBHE Ha JKHUBBIE OPraHU3MBI,
NOJy4YeHHe W TPUMEHEHHe. DJKOJOrMdYeckrue MpoOiieMbl, CBsi3aHHbIE ¢ okcuaom yriaepona (1V),
TUIOTe3a II00aJbHOr0 MOTEIVICHUs KIIMMaTa, MapHUKOBBINA 3((eKT. YTosbHas KUCIOTa U €€ COJH,
X (QU3MUECKUe U XMMUYECKHE CBOWCTBA, MOJydyeHHEe M nmpuMeHeHue. KaduecTBeHHas peakuus Ha



kapOoHaT-uoHbl. Mcnonp3oBanue kapOOHATOB B OBITY, MEAUIIMHE, TPOMBIIUIEHHOCTH U CETBCKOM
XO35HCTBE.

[lepBoHauanbHble MOHATHS 00 OpPraHMYECKMX BEIIECTBAX KAaK O COEAMHEHUSX YIJepoja
(MeTaH, 3TaH, 3TWJIEH, alleTHIIEH, ATAHOJ, IVIMLEPUH, YKCYCHas KuciaoTa). [IpupoaHble MCTOYHUKN
YII€BOJOPOOB (YTroJib, IPUPOAHBIN Ta3, HE(PTH), MPOAYKTHI HX mepepaboTku (OCH3HMH), UX POJb B
OBITYy W TMPOMBIIIICHHOCTH. [lOHATHE O OWOJIOTMYECKH BaXKHBIX BEIIECTBAX: JKHpaX, OeCNKax,
YII€BOJAAX — W UX POJIM B JKU3HM 4YeJIOBeKa. MarepuallbHOE €AMHCTBO OPraHUYECKUX MU
HEOPraHUYECKUX COEIUHEHUM.

Kpemuuii, ero ¢puznyueckue u XUMHYECKHAE CBOMCTBA, TIOJMydeHHE U puMeHeHue. CoeMHCHUS
KpeMHusi B npupojie. OOmue npencraBieHus 06 oxcuae kpemuus (1V) m kpeMHHEBON KHUCIOTE.
Cunmukatel, WX WCMOJIB30BaHHE B OBITY, B MPOMBIIUICHHOCTH. BakHeline CTpoUTeIbHbIE
MaTepuabl: KepaMuKa, CTEKJIO, LEeMEeHT, OeToH, kene300eroH. IIpobimembr OGe3zomacHoro
WCIO0JIb30BAHUS CTPOUTENIbHBIX MaTepUajIoOB B TOBCEIHEBHOM KU3HH.

Xumuueckuit IKcnepumenm:

U3y4YeHHE 00pa3lloB HEOPraHMYECKUX BELIECTB, CBOMCTB COJISTHOW KHCIOTBI, MPOBEICHUE
KaueCTBEHHBIX PEAKIMi Ha XJIOPUJ-MOHBI W HAOIIOJCHUE MPU3HAKOB WX NPOTEKAHUS, OIBITHI,
oTpaxaromue (QU3MYEeCKHe M XHMHUYECKHE CBOMCTBA TaJlOTEHOB U UX COEAMHEHHUH (BO3MOXKHO
WCIIOJIb30BAHME BHJEOMATEpPHANIOB), O3HAKOMJIEHHE ¢ oOpa3namMu XJIOpUAOB (TaJOTeHUIOB),
O3HaKOMJIEHHE C o0pa3mamMu cepbl U €€ COeIMHEHUSMU (BO3MOXKHO HCIOJIB30BaHUE
BHJICOMATEepHAJOB), HaOMIOZCHHE  Tpollecca  OOyriiMBaHUs ~ caxapa TMOJ  JICUCTBUEM
KOHIICHTPUPOBAHHOW CEPHOW KHUCJIOTHI, M3YYCHHE XHMHUUYECKHX CBOMCTB pa30aBICHHON CEpHOU
KHUCJIOTBI, NPOBEJIEHUE KAuyeCTBEHHOH peakuuu Ha cyiabhaT-uoH U HaOIIOACHHE NpHU3HaKa eé
MPOTEKaHUsl, O3HAKOMJICHHE C (U3MYECKMMHU CBOMCTBAMHU a30Ta, ¢Gocdopa M HX COCIUHCHHH
(BO3MOXHO HCIOJIb30BaHUE BUICOMATEPHUATIOB), 0Opa3liaMyu a30THBIX M (OChHOPHBIX yIOOpEHUH,
MoJyueHue, coOupaHue, pacro3HaBaHue U U3ydeHHe CBOMCTB aMMHaKa, MPOBE/ICHUE KaUeCTBEHHBIX
peakiuii Ha MOH aMMOHUS U (pochaT-UOH U U3ydeHHE NMPU3HAKOB UX MPOTEKAHUs, B3aUMOJCHCTBHE
KOHLIEHTPUPOBAHHON a30THOM KHUCIOTHI C MEJbI0 (BO3MOXHO HCIIOJb30BaHHE BUAEOMATEPUATIOB),
M3Yy4YeHHE MoOJele KpPUCTAJUIMYECKUX PelETOK anmasa, rpaduta, ¢ysuiepeHa, 03HAKOMIICHUE C
MPOLIECCOM  aJcOpPOLMK pPAacTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM VYIJIEM U YCTPOWCTBOM
MPOTUBOTra3a, IMOJIyueHUE, COOMpaHue, pacrno3HaBaHUE M H3Y4YEHHE CBOICTB YIJIEKHCIOTO rasa,
MIPOBEJICHUE KAYECTBEHHBIX PEaKIHMii Ha KapOOHAT M CHIIMKAT-UOHBI U H3yYCHHE MPU3HAKOB HUX
MPOTEKAHUS, O3HAKOMJIEHHE C TPOAYKIMEH CHIMKATHOW MPOMBIILIEHHOCTH, pElIeHUue
AKCIEPUMEHTAJIBLHBIX 3334 10 TeMe «BakHele HeMeTaIbl U UX COSIUHEHUSD).

MeTtanjibl M UX COeTMHEHHS

OO01as XapakTepUCTUKAa XUMHUYECKUX DJIEMEHTOB — METAJJIOB HA OCHOBAHUHU UX TOJIOKEHHUS B
[Tepuoanueckoii cucteme xumuyeckux nemeHToB . 1. Menaeneesa u crpoenust atomoB. CTpoeHue
METauIoB.  Meramnuyeckass  CBsI3b WM METaJUIMUecKass  KPUCTA/UIMYECKass  pelIéTka.
DNEeKTPOXUMHUYECKUH Pl HANPsHKEHU MeTalioB. PU3ndeckue 1 XUMUYECKUE CBOMCTBA METAIIJIOB.
OOmue crnocoObl mosyueHust MeTawioB. [IoHATHE O KOPpPO3MHM METAJUIOB, OCHOBHBIE CHOCOOBI
3aIUThI UX OT Koppo3un. CIiaBsl (CTalb, Yyr'yH, TIOPATIOMHHUM, OpOH3a) U KX IPUMEHEHHE B OBITY
Y IPOMBIIIJIEHHOCTH.

[[lenmounble MeTAIUIBL: TOJIOXKEHHE B [lepuoanyeckoi cucremMe XuMUuecKux aneMeHToB /. 1.
MeneneeBa, CTpOEHUE UX aTOMOB, HaX0XkA€HHE B npupojie. PU3nueckue U XMuMUIECKHe CBOMCTBA
(Ha mpumepe HaTpus U Kanusi). OKCUIBI U TUJIPOKCHIBI HATpHs U Kanus. [I[puMeHeHne menoyHbIxX
METAJUIOB M UX COEAMHEHHI.

[[lerouyHO3EMENBHBIE METAUIBI MArHUM U KaJlbLMi: MOJIokKeHue B [lepuoanueckon cucreme
xuMuueckux anemeHTtoB J[. M. MeHneneeBa, CTpO€HHME HMX aTOMOB, HAaXOXJIECHHE B MPUPOJIE.



du3nuecKue 1 XUMUYECKHEe CBOMCTBA MarHus U Kaiblivs. BaxkHeine coetnHeHnst Kaabius (OKCU,
THIIPOKCU, cOH). JKECTKOCTH BOJIBI M CIIOCOOBI €€ YCTpaHEHHUS.

Anromunuit: nonoxenue B Ilepuonmueckoil cucremMe xumudeckux anemeHro J[. U.
MenneneeBa, CTpOo€HHUE aToma, HaxoxJaeHue B npupoje. dusnueckue M XUMHUYECKUE CBONCTBA
ATIOMUHUSL. AMQOTEpPHBIE CBOMCTBA OKCUA M TUIPOKCUIA ATTFOMUHUSL.

Keneszo: nonoxenue B [lepuonnueckoit cucreme xumuuyeckux 3neMenToB 1. 1. Menneneesa,
CTpPOEHHUE aTOMa, HaxOXJEHHE B Ipupoae. Pu3nuecKue U XMMUYECKHE CBOMCTBa xene3a. OKCUabI,
ruapokcuabl u conu xenesa (1) u sxenesa (111), ux cocras, cBolicTBa U MoTy4eHHE.

Xumuueckuit sIkcnepumenm:

03HaKOMJIEHHE C 00pa3llaMy METAJUIOB U CILJIaBOB, UX (DPU3MUECKUMU CBOMCTBAMM, U3yUCHHE
pe3ynbTaTOB KOPPO3UHM METAJJIOB (BO3MOXKHO HCIOJIb30BAaHHE BUIEOMATEPHAIIOB), 0COOCHHOCTEM
B3aUMO/ICHCTBUS OKCUA KAJIbIIMS U HATPUS C BOJIOM (BO3MOKHO MCIOIb30BaHUE BUEOMATEPHUAIIOB),
HCCIIEIOBAaHUE CBOMCTB KECTKOW BOJBI, Mpollecca TOPEHMs >Kejle3a B KUCIOpoJe (BO3MOYKHO
WCIIOJIb30BAHUE BUICOMATEPUAJIOB), MPU3HAKOB MPOTEKAHUS KAYECTBEHHBIX PEaKIWi Ha HOHBI:
MarHus, KajbIus, ATIOMUHUS, IMHKA, XKere3a (1) u xenesa (1), menu (1), HaGaroneHue u onucanme
MPOIIECCOB OKPAIIMBAHKS TUIAMEHU MOHAMHU HATPUS, KA U KaJTbIUs (BO3MOXKHO HCIIOJIh30BAHHE
BHJICOMATEpPHAJIOB), UccaeAoBaHNE aM(DOTEPHBIX CBOWMCTB THIAPOKCHIA ATFOMHUHUS U THAPOKCH]IA
[IMHKA, PEIIeHNe YKCIIEPUMEHTAIIBHBIX 33/1a4 110 TeMe «BakHelme MeTaibl U UX COSTMHEHUS.

XuMHS M OKPYKAIOLIAs cpeaa

BemectBa 1 Marepuasibl B NMOBCEAHEBHOW >KM3HM 4elloBeKa. be3ormacHoe HcCIosib30BaHUE
BEIIECTB U XUMHUYECKHUX peakiuil B ObITy. [lepBas momols Npu XUMHYECKUX 0KOTax U OTPABICHUSIX.

XUMHYECKOe 3arpsi3HEHUE OKpYXkarollel cpenbl (MpeneibHas MOMYyCTHMasi KOHLIEHTPALMs
BemecTs, najiee — [1JIK). Poias xumun B perieHnn 3KOJIOTHIECKUX TPOOIeM.

Xumuueckuit IKcnepumenm:

H3ydeHue 00pasIoB MaTepHUaoB (CTEKJIO, CIIJIaBbl METAJIJIOB, TIOJIUMEPHBIC MaTEPUAIBI).

Meostcnpeomemmnle ceasu

Peanu3anus MexXIpeIMETHBIX CBA3EH IPU U3YUEHUH XUMUHU B 9 KJ1acce OCYIIECTBISIETCS Yyepes
HCIIOJIb30BAHME KaK OOIIMX €CTeCTBEHHO-HAYYHBIX MOHSITHHA, TaK W MOHATUH, SBISIOMIMXCS
CUCTEMHBIMU JJISl OTJCJIBbHBIX TPEIMETOB €CTECTBEHHO--HAyYHOTO IUKIIA.

OO01ue ecTecTBEHHO-HAYyYHbIE TOHATHUSA: HAy4HBIN (pakT, runoresa, 3aKOH, TEOPHs, aHAIU3,
CHUHTE3, Kiaccuukamus, TM[epUOJUYHOCTh, HAOIIOJIEHUE, OSKCIIEPUMEHT, MOJIEIUPOBAHUE,
U3MepeHue, MOJIelb, SIBJICHUE, TApHUKOBLIN 3()(PeKT, TEXHOTIOT s, MaTepHAIIBI.

O®uzuka: MaTepus, aroM, OJIEKTPOH, TMPOTOH, HEUTPOH, HOH, HYKJIHJ, H30TOIbI,
PaAno0aKTUBHOCTh, MOJIEKYJIA, YIEKTPUYECKHI 3apsil, TPOBOJIHUKH, TOTYIPOBOIHUKH, AUIICKTPUKH,
(GhoTOdNMEMEHT, BEIIeCTBO, Telo, O0O0BEM, arperaTHoe COCTOSIHHUE BEIIeCTBa, ra3, pacTBOp,
PacTBOPUMOCTb, KPUCTAJUINYECKAs PEMIETKA, CTUIABBI, (PU3NYECKUE BETHUNHBI, €TUHUIBI U3MEPEHHUS,
KOCMHMYECKOE IMPOCTPAHCTBO, MJIAHETHI, 3BE3/1bI, COTHIIE.

buonorus: ¢orocunres, apixanue, Ouocdepa, HSKOCHUCTEMa, MUHEpaJbHBIE YAOOpEHUs,
MHKPO3JIEMEHTBI, MAKPO3JIEMEHTHI, MMTATEIbHBIE BEIIECTBA.

I'eorpadus: atmocdepa, ruapocdepa, MUHEpaNIbI, TOPHBIE TOPObI, TIOJE3HBIE UCKOIIAaEMBbIE,
TOIUJIMBO, BOJTHBIE PECYPCHI.



IINTIAHUPYEMBIE PE3YJIbTATbBI OCBOEHHUSA TIPOTPAMMBLI IO XMMHWHU HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

JJMYHOCTHBIE PE3YJIbTATBI

JIMYHOCTHBIE PpE3yJAbTaThl OCBOCHHSI IPOrPaMMbI  OCHOBHOTO 00MIero 00pa3oBaHHs
JOCTUTAIOTCS. B XOJ¢ OOy4YeHHsS XMMHH B CIMHCTBE y4eOHOW W BOCIHMTATEIHHOM IEATCIBHOCTU B
COOTBETCTBUH C TPATUIMOHHBIMH POCCUHCKAMHE COIMOKYJIBTYPHBIMH U JTyXOBHO-HPaBCTBEHHBIMU
[CHHOCTSIMH, TPHUHSATHIMH B OOIIECTBE MpaBWIAMH M HOPMAaMH MOBEACHUS H CIIOCOOCTBYIOT
MPOIIECCaM CaMOTIO3HAHUSI, CAMOPA3BUTHUS M COLIUATIM3ALUHN 00yIarOLIHXCS.

JIMYHOCTHBIE PE3yNbTAThl OTPAKAIOT TOTOBHOCTH OOYYAIOIIUXCS PYKOBOJCTBOBATHCS
CHCTEMO TIO3UTUBHBIX [IEHHOCTHBIX OPUCHTAIINI U PACIIMPEHHE OITBITA ICITSILHOCTH Ha €€ OCHOBE,
B TOM YHCJIC B YaCTH:

1) naTpHOTHYECKOr0 BOCITUTAHMSI:

[ICHHOCTHOTO OTHOIIEHHSI K OTE€YECTBEHHOMY KYJIbTYPHOMY, HCTOPHYECKOMY U HAyIHOMY
HACJICINIO, TOHMMAHHS 3HAYCHHUS XHMHYECKOW HAyKH B JKH3HH COBPEMEHHOTO OOIIecTBa,
CIMOCOOHOCTH BIIAJETh JOCTOBEPHO#M WH(pOpMANMell O MEepPeNOBBIX IOCTHKECHUAX U OTKPBITHSX
MHPOBOU M OTE€UYECTBEHHON XMMHH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00 YCTPOWCTBE MHpPa
H O0IIEeCTBA;

2) rpaIaHCKOT0 BOCIIUTAHMS:

NPEJCTABIICHAS O CONHMAIBHBIX HOPMAax W MpPaBHIaX MEKJINYHOCTHBIX OTHOIICHUN B
KOJIJICKTHBE, KOMMYHUKATHBHOW KOMITETEHTHOCTH B 00IIIECTBEHHO MOJIC3HOH,
y4eOHO-UCCIICIOBATEIbCKON, TBOPYECKOW M JPYrHUX BHUAAX JEATSIBHOCTH, TOTOBHOCTH K
Pa3HOOOpa3HON COBMECTHOM AEATSIHLHOCTH TPHU BBIMOJHCHUU Y4COHBIX, MO3HABATEIBHBIX 3a71ad,
BBIMOJIHCHUM XUMHYECKAX OSKCICPHUMEHTOB, CO3MaHUU Yy4YE€OHBIX MPOCKTOB, CTPEMJICHHUS K
B3aMMOIOHMUMAHHUIO ¥ B3aUMOIOMOINM B TIpOIecCce ATOM y4eOHO# AeATETBbHOCTH, TOTOBHOCTU
OLICHUBAThH CBOE MOBEACHHE U MOCTYIKH CBOUX TOBAPHIICH C IMO3MIIMU HPABCTBEHHBIX U MPABOBBIX
HOPM C Y4€TOM OCO3HAHHUS TOCICACTBHI TOCTYIKOB;

3) HEHHOCTH HAYYHOI'0 MO3HAHUS:

MHUPOBO33PEHYECKHUE MTPECTABICHHS O BEIIECTBE U XUMHUECKON PEaKIIMH, COOTBETCTBYIOIINE
COBPEMEHHOMY YPOBHIO Pa3BHTHS HAYKH W COCTABJISIONIME OCHOBY Ul MOHUMAHUS CYIIHOCTH
HAYYHOW KapTHHBI MHpa, MPEICTABICHUS 00 OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BHTHS MPUPOJIBI,
B3aMMOCBS35X YEIOBEKA C MPUPOIHOM CPEIOii, O POJIM XMMHUH B IO3HAHUU 3TUX 3aKOHOMEPHOCTEIH;

MO3HaBaTeJIbHbIC MOTHBBI, HANpPABJICHHBIC HAa TMOJYYCHHE HOBBIX 3HAHUH 10 XHMUH,
HEOOXOMMbIe ISl OOBSICHEHHMsS HAOJIOaeMbIX MPOIECCOB U  SIBJICHUH, MO3HABATEIbHOM,
HH(POPMAIIMOHHOW M YUTATEIbCKOW KYJIbTYPhI, B TOM YHCJIE HaBBIKOB CAMOCTOSITEIBHOM pabOThI C
y4eOHBIMH TEKCTAMH, CIPABOYHON JHMTEpaTypoil, JOCTYMHBIMH TEXHHYCCKHMH CPEICTBAMHU
UH()OPMAIIMOHHBIX TEXHOJIOTHIA;

UHTepec K OOYYCHHIO W IO3HAHHUIO, JIFOOO3HATENBHOCTh, FOTOBHOCTh M CIIOCOOHOCTH K
caM000pa30BaHMIO, TMPOCKTHONH M HCCICIOBATEIBLCKON JCSITENPHOCTH, K OCO3HAHHOMY BBIOOPY
HAIPaBJICHHOCTH U YPOBHsI OOYUCHUS B JabHEHIIIEM;

4) ¢popMHpOBaHHUSI KYJIbTYPBI 310POBbSI:

OCO3HAHHUE [IEHHOCTH JKU3HH, OTBETCTBEHHOTO OTHOIICHHS K CBOEMY 3/I0POBBIO, YCTAHOBKH Ha
3JI0pOBBIii 00pa3 )KU3HH, OCO3HAHUE MOCIICICTBUI U HETIPUATHE BPEAHBIX MPUBbIUCK (YIIOTPEOICHUSI
aIIKOTOJIsl, HAPKOTHUKOB, KYPEHUsI), HEOOXOIMMOCTH COOJIOJCHHS TMPaBUI OE30MaCHOCTH TIPH
0OpalleHUH ¢ XUMHYECKUMU BELIECTBAMH B OBITY U peabHOM KHU3HHU,

5) Tpy10BOT0 BOCIIUTAHUSI:



WHTEPEC K MPAKTUYECKOMY U3YyUeHHUIO mpodeccuii u Tpyna pa3iMyHOTO POJia, YBAXKCHHE K
TPYIy U pe3yJbTaraM TPYJAOBOH JIEATEILHOCTH, B TOM YHCJIE HA OCHOBE NMPUMEHEHUS MPEAMETHBIX
3HAHMI TI0 XUMUHU, OCO3HAHHBIN BBIOOP HHIMBUYATHHOU TPACKTOPHH MIPOJIOKEHUS 00pa30BaHUS C
y4€TOM JIMYHOCTHBIX HMHTEPECOB M CIOCOOHOCTH K XHWMHH, OOIISCTBEHHBIX WHTEPECOB U
moTpeOHOCTEeH, yeremHol npodeCCHOHATBHON JeSITEILHOCTH U Pa3BUTUSI HEOOXOIUMBIX YMCHHA,
TOTOBHOCTB aJalITUPOBATHCS B MIPO(PECCHOHAIBHOM cpejie;

6) 3K0JIOrHYecKOro BOCIIUTAHMS:

9KOJIOTUYECKH II€JIECO00pa3HOE OTHOIICHUE K MPUPOJE KaK MCTOYHHMKY >KM3HU Ha 3emiie,
OCHOBE €€ CYIIEeCTBOBAaHMS, NMOHMMAHME IEHHOCTH 3J0pOBOT0 M 0e30macHoro olpas3a >KU3HH,
OTBETCTBEHHOE OTHOIIIEHNE K COOCTBEHHOMY (PU3NYECKOMY M IICUXUYECKOMY 3/I0POBBIO, OCO3HAHUE
IIEHHOCTH COOJIIO/ICEHUS MPaBWJI OE30MMaCHOTO TMOBEJCHUsS MPU paboTe C BEIIECTBAMH, a TAaKXKE B
CUTYaIMX, YTPOKAIOIIUX 370POBBIO U KU3HU JIIOJICH;

CrIOCOOHOCTH TIPUMEHSTH 3HAHUS, TIOJydaeMble MPU W3YYCHUH XUMUH, JJIS PEUISHUs 3a/ad,
CBS3aHHBIX C OKPYKAIOIIEH IPUPOTHON CPENOH, [Tl TOBBIIEHUS YPOBHS dKOJOTHUECKON KYJIbTYPBHI,
OCO3HAHUS TII00ATBHOTO XapaKTepa dKOJOTHYECKUX MPOOJIEM U MyTel MX PEIICHHS MOCPEICTBOM
METOJIOB XUMHUH, IKOJOTHIECKOTO MBIIIUICHHS], YMEHUSI PYKOBOJICTBOBATHCS UM B TIO3HABATEILHOM,
KOMMYHUKATUBHOM U COI[MAJIbHOM MTPAKTHKE.

METANPEAMETHBIE PE3YJIbTATDBI

B cocraBe MeTampenMeTHBIX pPE3YJIbTATOB BBIASISIIOT 3HAYMMBIE IS (POpMUpOBAHUS
MHPOBO33PCHHsI OOIICHAYYHbIE TIOHATHS (3aKOH, TEOPHs, MPHUHIUI, TUIMOTe3a, (PaKT, CUCTEMA,
MIPOLIECC, DKCIIEPUMEHT U APYroe.), KOTOPbIE HCIOJb3YIOTCS B €CTECTBEHHO-HAyYHBIX Y4EOHBIX
MpeaMeTax U MO3BOJISIOT Ha OCHOBE 3HAHUUM U3 3THX MPEAMETOB (OPMHPOBATH MPEICTABICHUE O
L[EJIOCTHOM Hay4YHOW KapTWHE MHpa, U YHHUBepcalbHble yueOHbIe AeHCTBUA (TIO3HABATEJIbHEIE,
KOMMYHHMKATHBHBIC, PEryIATHBHbBIE), KOTOpble OO0ecreynuBaloT (OPMUPOBAHHE TOTOBHOCTH K
CaMOCTOSITEIbHOMY TUIAaHUPOBAHUIO M OCYIIECTBIICHUIO YUeOHOU NesITeIbHOCTH.

ITo3HaBaTe/IbHbIE YHHBEPCAJbHbIE yUeOHbIe 1elCTBHS

Ba3oBble JJornueckue neiicTBuA:

YMEHUS UCIOJIb30BATh NPUEMBI JIOTUUECKOIO MBILUICHHS TP OCBOCHUH 3HAHUI: PACKpPbIBATh
CMBICTT XUMUYECKHUX MOHATUHN (BBIACIATH UX XapaKTEepHbIE MPU3HAKH, YCTaHABIMBATh B3aUMOCBSI3b C
JIPYTUMU TIOHSTHSIMH), WCIOJIB30BaTh MOHSTUS JUIS OOBSICHEHUS OTAEIbHBIX (PAKTOB M SIBICHUH,
BBHIOMpPATh OCHOBAaHUS U KPUTEPHUM ISl KIACCHU(PHUKAIIMM XUMHYECKUX BEIIECTB U XUMHUYECKHX
peakiuii, ycTaHaBIMBaTh MPUYUHHO-CIIEJICTBEHHBIE CBA3U MEXAY OObEKTaMH W3YU€HHUS, CTPOUTH
JIOTUYECKUE pacCyXAeHUs (MHIYKTUBHBIC, ACIYyKTHBHBIC, IO AaHAJOTHH), IelaTh BBIBOJBI H
3aKITHOYECHUS;

YMEHHE NPUMEHATH B MPOLIECCE IMO3HAHUA TMOHATHS (IIpeIMETHbIE M METalpeMETHHIE),
CUMBOJINYECKUE (3HAKOBBIE) MOJIENH, WCIIOJb3yeMble B XUMHH, NpeoOpa3oBbIBATH HIMPOKO
MpUMEHSeMble B XUMHHU MOJENbHBIC TMPEACTABICHUS — XUMHUYECKHH 3HAK (CHMBOJN JJIEMEHTA),
XUMHUEcKas GopMylia U ypaBHEHHE XUMHUECKOHN PeaKINK — MPH PEeUICHUH y4eOHO-TT03HABATENbHBIX
3a/1a4, ¢ y4€TOM 3THUX MOJIEIbHBIX MPEICTABICHUN BBISBIATh U XapaKTEPU30BATh CYILIECTBEHHBIE
MPU3HAKU U3Y49aeMbIX 00BEKTOB — XUMUYECKHX BEIIECTB M XUMUYECKHUX PEaKIIHii, BBISBISATH OOIIHE
3aKOHOMEPHOCTH, MPUUYMHHO-CIIEICTBEHHbIE CBS3M U MPOTHUBOPEUMS B M3Y4aeMbIX MpoOLeccax U
SIBJICHUSIX.

ba3zoBble ucciaenoBarebcKue 1eHCTBUA:

YMEHUE HUCTIOIb30BaTh MOCTABICHHBIE BOMPOCHl B KAUECTBE MHCTPYMEHTA MO3HAHUSA, a TaKkKe
B KaueCTBE OCHOBBI AJs1 (JOPMHUPOBAHUS THUMOTE3BI MO MPOBEPKE MPABUIBHOCTH BBICKA3bIBAEMBIX
CYXKJICHUM;



NpUOOpPETeHNE OMBITa M0 IUIAHUPOBAHHWIO, OPraHU3alMl W MPOBEICHUI0 YYCHUYECKHUX
9KCIEPUMEHTOB, YMEHUE HAOIIOAAaTh 3a XOJIOM IIPOLECCA, CAMOCTOSTENBHO MPOTHO3UPOBATH €r0
pe3ynbTar, (GOpMyIUpOBaTH OOOOLICHHWS W BBIBOJABI IO pe3ylbTaTaM IPOBEAEHHOTO OIbITA,
HCCIICIOBAHUS, COCTABIIATH OTYET O MPOJICIIAHHOM paboTe.

Pa6ora ¢ undpopmanmueii:

yMEHHUE BBIOMPATh, aHAJTM3UPOBATH M WHTEPIPETHPOBATH MH(DOPMAIIUIO PA3IUYHBIX BUAOB H
dbopM TpeAcTaBICHUS, MOIy4aeMyl M3 Pa3HBIX HCTOYHUKOB (HAYYHO-TIOMYJISIpHAS JIATEpaTypa
XHMHUYECKOTO COJIEpXKaHMsI, CIIPaBOYHbIE mocoOusi, pecypcbl MHTEpHETa), KPUTUYECKH OICHUBATH
MPOTHBOPEUUBYIO U HEIOCTOBEPHYIO HHPOPMAIIHIO;

YMEHHE NPUMEHATh Pa3InYHbIe METOMABI W 3alpochl TPU MOHWCKE W 0TOOpe MH(pOpMaruu u
COOTBETCTBYIOIIUX JTAaHHBIX, HEOOXOIMMBIX JUIsI BBITIOJHEHHS y4eOHBIX M MO3HABATEIHHBIX 3a/1a4
OTIPENIENIEHHOTO THUMA, MNpUoOpeTeHre OmbITa B 00JaCTH WCIONB30BaHUs HH(OPMAIIMOHHO-
KOMMYHHUKATHBHBIX TEXHOJIOTHH, OBJaJIEHHE KYIbTYypOW aKTHBHOTO HCIIOJB30BAHUS Pa3ITUIHBIX
MOWCKOBBIX CHCTEM, CaMOCTOSITENIbHO BBIOMPAaTh ONTHMAJbHYIO (OpPMY  TPEICTABICHHUS
nHbOpMAIMM W WUTIOCTPUPOBATH pelIacMble 3a7adll HECIOKHBIMH CXEMaMH, AHarpaMMaMH,
npyruMu popmamu rpaduku U UX KOMOMHAIMSIMU;

YMEHHE WCIIOJIb30BaTh M aHATU3UPOBaTh B IMIpollecce Y4eOHOW W HCCIeN0BATENbCKON
JESTeTbHOCTH HH(GOPMAIIHIO O BIMSHUH MTPOMBIIIICHHOCTH, CEJTLCKOTO X035CTBA M TPAHCIIOPTA Ha
COCTOSTHHE OKPYKAFOIIEH MPUPOTHON CPEIbI.

KoMMyHHKaTHUBHBIEC YHUBEPCAJIbHbIC Y4eOHbIE 1eCTBHUS:

YMEHHUS 3a7aBaTh BOMPOCH (B X0J1¢ nuajora u (W) JUCKYCCHH) TI0 CYIIECTBY 0OCYKIaeMOM
TeMbI, (POPMYIHPOBATH CBOU MPEITIOKEHHS OTHOCUTEIHHO BBITIOIHEHUSI TPEATI0KEHHOM 3a/1auH;

YMEHHUSI TIPEJICTABIATh MOJIyY€HHBIE PE3Yy/IbTAaThl M0O3HABATEIbHON JIEATEIBHOCTH B YCTHBIX U
MMCHbMEHHBIX TEKCTaX; JAeJaTh IPE3EHTAINIO PE3YIbTAaTOB BHIMOTHEHHSI XUMUYECKOTO SKCIIEPUMEHTA
(JtabopaTopHOTO OMBITA, JAOOPATOPHON PaOOTHI MO MCCIIEIOBAHWIO CBOMCTB BEIIECTB, yU4EOHOTO
MPOEKTA);

YMEHHsI y4eOHOTrO COTpPYIHHUYECTBA CO CBEPCTHUKAMU B COBMECTHOM IO3HABATENBHOU H
HCCIIEIOBATENIbCKON JeSITEIbHOCTU MPHU PELICHUH BO3HUKAIOLIUX MPOOJIeM Ha OCHOBE y4€Ta 00IINX
MHTEPECOB U COTJIACOBAaHHUA MO3ULIUK (0OCYXAeHHS, OOMEH MHEHMSIMH, «MO3TOBBIE LITYPMbI»,
KOOpJUHAIIMS COBMECTHBIX JICHCTBUH, OINpe/ie]ieHHe KPUTEPHEB MO OLEHKE KaueCTBa BHIMOJIHEHHON
paboThI U ApYyTHE).

PeryasiTuBHbIe YHUBepPCAJIbHbIE yUeOHbIe 1eiicCTBUS:

YMEHHE CaMOCTOSITENIbHO OINpPEAeNATh LENH AEATEIbHOCTH, IUIAHUPOBATh, OCYIIECTBIATS,
KOHTPOJHUPOBATh U NMPH HEOOXOAUMOCTH KOPPEKTHPOBATH CBOIO AEATEIHLHOCTh, BRIOMPATh Haubosee
s¢deKkTUBHBIE CIIOCOOBI PelIeHUs] YYEOHBIX U MO3HABATEIbHBIX 3a/1a4, CAMOCTOSITEILHO COCTaBIIATh
WIA KOPPEKTHPOBATh NPEJIOKEHHbIN aaropuT™M AEUCTBUI NMPH BHINOJIHEHUU 3aJlaHUi ¢ y4E€TOM
MOJIydeHUs HOBBIX 3HAaHMM 00 M3ydaeMbIX OOBEKTax — BEIIECTBAX W PEAKLHAX, OLEHUBATh
COOTBETCTBUE MOJyYEHHOTO pe3ysIbTaTa 3asBJICHHOM 1€, YMEHHE UCTI0NIb30BaTh U aHAIU3UPOBATh
KOHTEKCTBI, ITpeJlaraeéMble B YCIIOBUH 3a/1aHUI.

HNPEIMETHBIE PE3YJIbTATHBI

B cocraBe mnpeaMeTHBIX pPE3yIbTaTOB 10 OCBOEHHIO O00S3aTEIBHOTO  COAEpIKaHus,
YCTaHOBJICHHOTO JaHHOM  (exepanbHOM paboyeid mporpaMMoi, BBIJCISIOT: OCBOEHHBIE
00y4aromuMuCs HaydyHble 3HaHHsI, yMEHUS U CIIOCOObI IeHCTBUH, crienupruecKue Ui MpeaMeTHON
oOmacti «XUMHs», BHJIBI JESITEIBHOCTH IO IMOJYYEHHUIO HOBOIO 3HAHUS, €ro HHTEPIPETALnH,
peoOpa3oBaHUIO U IPUMEHEHHIO B Pa3IMYHBIX yIEOHBIX U HOBBIX CUTYALIUsX.

K konmy oOyuenuss B 8 kJacce npeIMEeTHbIE pe3ylbTaThl Ha 0a30BOM YPOBHE JIOJDKHBI
oTpakaTh c(HOPMUPOBAHHOCTD y O0yUAIOIUXCS YMEHUI:



pPacKpbIBaTh CMBICI OCHOBHBIX XUMHYECKHMX IIOHATHUN: aTOM, MOJIEKYJa, XMUMHUYECKUMN
3JIEMEHT, NIPOCTOE BEIIECTBO, CIOKHOE BEIIECTBO, CMECH (OJHOPOHAS U HEOJAHOPOIHAs),
BAJICHTHOCTh, OTHOCHUTEJbHASI aTOMHasi U MOJIEKYJISIpHAs Macca, KOJUYECTBO BEIIECTBA,
MOJIb, MOJISIPHAsl Macca, MaccoBast J0JIs1 XMMUYECKOTO AJIEMEHTA B COEIMHEHUH, MOJIIPHBIN
00BEM, OKCHJI, KHCIIOTA, OCHOBAHHUE, COJIb, AJIEKTPOOTPHIIATEIIEHOCTh, CTETICHb OKUCIICHNS,
XMUMHMUECKas peakius, Kilaccuukanus peakuui: peakuud COEIMHEHUs, peakUuu
pa3oKeHusl, peaklMy 3aMEelleHHs], peakui 0OMeHa, 3K30- U SHJ0TEPMHUUECKUE PEAKIIIH,
TeroBoi 3¢pdekt peakiuu, Aapo aroma, IEKTPOHHBIN CJIOKH aToma, aTOMHAs OpOUTAIb,
paauyc aToMa, XUMUYecKasi CBS3b, MOJIIPHAs M HEMOJIIpHasi KOBaJICHTHAs CBsI3b, HIOHHAs
CBS3b, HMOH, KaTHOH, aHWOH, pacTBOpP, MaccoBas [0Ji1 BellecTBa (MPOLIEHTHAs
KOHLIEHTpAllKs) B PacCTBOPE;

WUTIOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XHMHUUYECKHUX MOHATUH M NPUMEHSTh OTH
MOHSATHS TIPU OMKMCAHUU BEIIECTB U UX IPEBPALCHUI;

HCI0JIb30BAaTh XMMHUYECKYIO CUMBOJIMKY JUIsl COCTaBIeHUS (JOpPMYJI BELIECTB U ypaBHEHUI
XUMHUUYECKUX PEaKIIHil;

OTIPEeNIATh BAJIEHTHOCTh AaTOMOB JJIEMEHTOB B OWHApHBIX COEIUHEHUSX, CTENEHb
OKHUCJICHHUS DJIEMEHTOB B OHHApHBIX COEAMHEHUSX, MPHUHAUIEKHOCTh BEIIECTB K
OTpeeIEHHOMY KJIACCy COeTUHEHHH 1Mo hopmMynaM, BUJI XUMUYECKOH CBS3H (KOBaJIEHTHAs
Y MOHHAsI) B HEOPraHUYECKUX COETMHEHUSX;

packpsiBaTh cmbica [lepuoamdeckoro 3akona JI. M. MenneneeBa: I€MOHCTPUPOBATH
[NOHMMAHHE TEPUOANYECKON 3aBUCUMOCTH CBOWCTB XHMHMYECKUX 3JIEMEHTOB OT HX
nonoxenus B Ilepuonnueckoil cucTeMe, 3aKOHOB COXPAHEHHsS MAacChl BEIIECTB,
IIOCTOSTHCTBA COCTaBa, aTOMHO--MOJIEKYJISIPHOTO YYEHHsI, 3aKOHAa ABOTraapo;

OTIHCHIBATh U XapaKTepH30BaTh TabMu4Hyto Gpopmy I[lepuoanyeckoit cucTeMbl XUMHUYECKUX
AJIEMEHTOB: pa3iuyaTh MOHATHS «TJaBHas mnoarpynna (A-rpynma)» u «mnoOovHas
noarpynna (b-rpymma)y, manelie u 00blINe NePHUObl, COOTHOCUTH 0003HAYECHHSI, KOTOPbIE
uMmetorcs B Tabmune «llepmomnueckas cucremMa XuMmuueckux anementoB J[. U
MenpgeneeBa» € YUCIOBBIMH XapaKTEPUCTHUKAMHU CTPOCHHUS AaTOMOB XHMHYECKUX
3JIEMEHTOB (COCTaB W 3apsn sApa, oOllee YMCIO AJIEKTPOHOB M pacHpelesieHue UX IO
AIIEKTPOHHBIM CJIOSIM);

KIIaCCU(UIIMPOBATh XUMUYECKHE SJIEMEHTHI, HEOPraHMYeCKHUe BEIIeCTBa, XUMHUYECKUE
peakiuu (MO 4YMCIYy M COCTaBY YYAacTBYIOIIMX B PEAKIUU BEIIECTB, MO TEIJIOBOMY
abdexry);

XapakTepu30BaTh (OMHUCHIBATH) OOIIME XWMUYECKHE CBOWCTBA BEIECTB Pa3IMYHBIX
KJIacCOB,  IOATBEpP)KJasi  ONHMCAaHUE  [pPUMEpaMU  MOJIEKYJSPHbIX  ypaBHEHUH
COOTBETCTBYIOIIUX XMMHUYECKUX PEAKIIN;

IIPOTHO3UPOBATh CBOWMCTBA BELIECTB B 3aBUCHUMOCTH OT MX KayeCTBEHHOI'O COCTaBa,
BO3MOKHOCTHU NIPOTEKAHUSI XMMUYECKUX MPEBPALLEHUN B PA3JIMYHBIX YCIOBUSX;
BBIYMCIIATE OTHOCHUTENBHYIO MOJIEKYJSIPHYIO M MOJIAPHYIO MacChl BEIECTB, MAacCOBYIO
JIOJIF0 XMMHMUYECKOTO 3JIEMEHTa Mo (opMyse COEIUHEHHUs, MAaCCOBYIO JIOJIIO BEIIECTBA B
pacTBOpe, MPOBOIUTH PACUYETHI 10 YPAaBHEHUIO XUMHUUECKOHN peaklnu;

IIPUMEHATh OCHOBHBIE OIEpAllMM MBICIUTEIBHON JEATENBHOCTH — AHAIW3 U CHHTE3,
CpaBHEHHE, 0000IIeHHe, CHUCTEeMAaTU3alMI0, KIACCU(PHUKAIMIO, BBIABICHHE NPHUYUHHO-
-CIIEZICTBEHHBIX CBA3€H — JUIsI M3Yy4EHUs CBOMCTB BELIECTB U XHMMUYECKUX DPEAKIIUA,
€CTECTBEHHO-HAYYHbIE METOJbI MO3HAHHUsS — HAONII0JCHUE, U3MEpPEHHe, MOJEIUPOBaHNUE,
9KCIEPUMEHT (pEabHbIN U MBICICHHBIN);



Clle0BaTh IIpaBWJIaM  II0JIb30BaHMsSI XUMHUYECKOW IOCYAOH M Ja00paTopHBIM
o0opyJIoBaHHEM, a TaKkKe MpaBuUiIaM OOpalIeHHs C BEIIECTBAMH B COOTBETCTBHU C
WHCTPYKLHUSMHU MO BBITIOJHEHUIO JaO0OPATOPHBIX XMUMUYECKUX OIBITOB IO MOJYYCHHIO H
coOMpaHUIo ra3000pa3HbIX BEIIECTB (BOIOPOIa U KHCIOPO/a), IPUTOTOBICHUIO PACTBOPOB
C ONpENEeNEHHON MacCOBOM J0JIE€H PACTBOPEHHOTO BEIIECTBA, IIAHUPOBATH U IPOBOJIUTH
XMMHMUYECKHUE DHKCIIEPUMEHTHl [0 paclHO3HaBAaHUIO PACTBOPOB IIENOYEH M KHUCIOT C
MTOMOIILI0 HHAUKATOPOB (JTakMyc, (heHoI(TaaerH, METHIOPAHK U IPYTHE).

K konmy oOydenuss B 9 KJacce MpeIMETHBIE pe3ylbTaThl Ha 0a30BOM YPOBHE JIOJDKHBI
oTpakaTh C(HOPMUPOBAHHOCTH y O0yUAIOIIUXCS YMEHUN:

pPacKpbIBaTh CMBICII OCHOBHBIX XMMHYECKUX IOHATHHA: XMUMHUYECKHUU DIIEMEHT, AaTOM,
MOJIEKYJIa, MOH, KaTHOH, aHHWOH, MPOCTOE BEIECTBO, CIOXKHOE BEIIECTBO, BAJECHTHOCTD,
ANEKTPOOTPULATENBHOCTD, CTEIIEHb OKMCIICHUS], XUMUYECKasl pEaKIMsl, XUMHUYECKasi CBA3b,
TEIUIOBOM 3QQEeKT peakuuu, MOJb, MOJSAPHbIA O0O0BEM, pacTBOp, 3JIEKTPOJIUTHI,
HEAJIEKTPOJIUTHI,  BJEKTPOJIUTUYECKAs JUCCOLMAlLlMsA, peakUuh HOHHOro oOMeHa,
KaTajau3aTop, XUMHUYECKOE€ paBHOBECHE, OOpaTUMble U HEOOpaTUMBbIE pPEaKIIHH,
OKHCIIUTEIBHO-BOCCTAHOBUTEIIBHBIE PEAKIIUHU, OKUCIIUTEIb, BOCCTAHOBUTENb, OKACIEHUE U
BOCCTaHOBJIEHHUE, AJUIOTPOIUS, aM(OTEPHOCTh, XUMHUYECKasi CBSI3b (KOBaJEHTHAs, HOHHAS,
MeTajin4yeckasi), KpUCTaJUIMYecKasi pemérka, KOppo3us METajUIoB, CIUIaBbl, CKOPOCTH
XUMUYECKOHN peaklnu, MpeaeabHo gonycrumas konueHtpanus [1/IK Bemectsa;
WJUTFOCTPUPOBATH B3aWMOCBSI3b OCHOBHBIX XHMHWYECKUX IIOHATHM W IPUMEHATH OTH
MIOHATHS IIPU ONMCAHUU BEILECTB U UX IIPEBPALCHUN;

UCIOJb30BaTh XUMUYECKYI0 CUMBOJIMKY JJIsl COCTaBJIEHUs (POPMYIT BEIIECTB M YpaBHEHHM
XUMHUYECKUX PEaKIIHil;

OTPEICIIATh BAJICHTHOCTh U CTEIICHb OKUCIICHUS XUMHUYECKUX DIIEMEHTOB B COCIUHEHUIX
Pa3IMYHOIO COCTABA, IPUHAIJIEKHOCTD BEHIECTB K OIIPEIEIEHHOMY KJIACCy COCTUHEHUH 10
¢dopmynaM, BHMJ XHMHUYECKOM CBA3M (KOBAJEHTHas, MOHHAs, METaJJIMYecKas) B
HEOPraHU4eCKUX COEANHEHMSIX, 3aps/]l HOHA [0 XUMHUYECKOH (opMyrie, XapakTep cpelibl B
BOJHBIX PAacTBOPAX HEOPraHMYECKUX COCOUHCHHMM, THIl KPUCTANIMYECKOHW pPEIIETKH
KOHKPETHOTO BELIECTBA;

packpsiBaTh cMblica [lepunoauueckoro 3axona JI. M. MenzaeneeBa u 1eMOHCTPUPOBATD €r0O
IIOHMMAaHUeE: ONUCHIBATh U XapaKTepu30BaTh TabaMuHyt0 Gopmy [leproauueckoii cuctemMbl
XUMUYECKUX 3JEMEHTOB: pa3iuyaTh HOHATHS «JaBHas mnoArpynmna (A-rpynma)» u
«mobounas noarpynna (b-rpymma)», Manele ©W OOJbIIME TEPUOJbI, COOTHOCHUTh
00O3HaueHMs, KOTOpbIE MMEIOTCS B IMEpHOAMYECKON TalnMie, C  YUCIOBBIMU
XapaKTepUCTUKAMU CTPOEHHUS aTOMOB XMMMYECKHX 3JI€MEHTOB (COCTaB W 3apsi sA1pa,
oO11ee YUCIO HJIEKTPOHOB M paCHpe/ieieHue HUX MO 3JIEKTPOHHBIM CIOSM), OOBSICHATH
o0111e 3aKOHOMEPHOCTH B U3MEHEHHUHU CBOMCTB JIEMEHTOB M X COCIUHEHUH B Mpenenax
MaJIbIX [IEPUOOB U IVIABHBIX MOATPYIIII ¢ Y4ETOM CTPOCHHS UX aTOMOB;
KJIaccu(UIMPOBaTh XUMUYECKHUE 3JIEMEHThI, HEOPraHWYECKHE BEIIEeCTBA, XUMHUYECKHE
peaxuuu (1o YUCITy ¥ COCTaBY YUYaCTBYIOIIUX B PEAKLIMHU BEIIECTB, IO TEIUIOBOMY 3P PEKTY,
110 U3MEHEHHIO CTENeHEeN OKUCIICHUSI XUMUYECKUX JIEMEHTOB);

XapaKTepu30BaTh (ONMUCHIBATh) OOIIKE U CrIeU(pHUECKIEe XUMUYECKHE CBOMHCTBA MPOCTHIX
U CIIO)KHBIX BEIIECTB, MOATBEPXkAAsl ONMMCAHUE NPUMEPAMHU MOJIEKYISPHBIX U HOHHBIX
YPaBHEHUH COOTBETCTBYIOIIMX XUMUYECKUX PEAKIUN;

COCTaBJIATh YPABHEHUs IEKTPOJIUTUYECKON JUCCOLMALMM KHUCIIOT, LIEJIOYEed U COJIEH,
MOJIHBIE U COKpALIEHHBIE YpAaBHEHHUS peakUMid MOHHOTO OoOMEHa, YpaBHEHHS PEaKLUH,



MOITBEPKAAIONINX CYIIECTBOBAaHUE T€HETUYECKON CBSA3M MEXIY BEIIECTBAMH Pa3IMYHBIX
KJIaCCOB;

pacKpbIBaTh CYIIHOCTb OKHCIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKIHUI MOCPEICTBOM
COCTaBJICHUS 3JICKTPOHHOTO OajlaHCca ATUX PEaKIIHiA;

MIPOrHO3UPOBATh CBOMCTBA BEIIECTB B 3aBHCHUMOCTH OT HX CTPOEHHUS, BO3MOXHOCTU
MPOTEKAHHSI XUMUYECKUX MTPEBPAIICHUH B Pa3IMYHBIX YCIOBHUSAX;

BBIYMCIISATE OTHOCUTEIBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO Macchl BELIECTB, MacCOBYIO
JIOJIF0 XMMHMUYECKOTO 3JIeMEHTa 1Mo (opMyJie COEIUHEHUS, MACCOBYIO JIOJIIO BEILECTBA B
pacTBope, MPOBOANTH PACUYETHI MO YPABHEHUIO XUMUYECKON PEaKIIHH;

coOnroAaTh MpaBuja  MOJB30BAHUS  XMUMHYECKOW TMMOCYAOH M JIaDOpaTOpPHBIM
o0opy/noBaHHEM, a TaKkkKe MpaBwia OOpalleHUs C BEIIECTBAMH B COOTBETCTBHM C
WHCTPYKIUSMHU TIO BBHITIOJHEHUIO Ja0OPATOPHBIX XUMUYECKUX OIBITOB MO TMOIYYCHHIO H
coOMpaHuIo ra3000pa3HBIX BEIIECTB (aMMHAKa M YTJIEKUCIIOTO rasa);

MPOBOJIUTh PEAKIMH, TMOJTBEPKAAIONINE KAa4eCTBEHHBIH COCTaB Pa3IMYHBIX BEIIECTB:
pacrno3HaBaTh ONBITHBIM IYTEM XJIOPUT-, OpPOMU-, HOIUA-, KapOOoHaT-, hocdat-, CHIIMKaT-
, cymbdaT-, THIPOKCHUI-WOHBI, KATHOHBI aMMOHHS M HWOHBI HM3yYCHHBIX METaJlIOB,
MPHUCYTCTBYIONIUE B BOJAHBIX PACTBOpPaX HEOPraHMYECKUX BEIIECTB;

MPUMEHSTH OCHOBHBIC OIEpPAIlMM MBICIUTENBHON NESITETbHOCTH — aHAJM3 M CHHTE3,
CpaBHEHHE, 00001IeHNe, CUCTEMATH3AINIO, BHIIBICHUE MPUYMHHO-CIIEICTBEHHBIX CBS3EH
— JUTSl U3YYEHHUS CBOICTB BELIECTB U XUMUYECKHX peaKlnii, €CTEeCTBEHHO-HAYYHbIE METO/IbI
MO3HAHUS — HAOIIOJEHHe, H3MEPEeHHEe, MOJEIHUPOBAHUE, JKCIEPUMEHT (peasbHbIi U
MBICJICHHBIH ).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KJIACC
KoanyecTBO 4acoB
Ne HanmeHoBaHMe pa3je/ioB U DJIeKTpOHHbIe (LN (PPOBbHIE)
n/n TeM MPOrpaMmbl Bceero Konrpoaemnie Tpakruyeckue o0pa3oBaTe/ibHbIE PeCYPChI
padoTsbI padoThI
Paznean 1. IllepBonayanbHbie XUMHYECKHE OHATHS
XuMus — BaxkHas 00J1acThb
11 €CTECTBO3HAHUSA U 5 9 bubnuoreka [JOK
MPaKTHYECKOHN JIeSITeTbHOCTH https://m.edsoo.ru/7f41837c
gejoBeKa
19 BemecTBa 1 xuMu4yeckue 15 1 bu6moreka [IOK
peaknuu https://m.edsoo.ru/7f41837c
Hroro mo pazgeny 20
Pa3znen 2. BaxHelinue npeacTaBuTe/ M HEOPraHUYeCKUX BellecTB
51 Bosznyx. Kucnopoa. [Tonsitue 6 bu6mmoreka [JOK
00 okcumax https://m.edsoo.ru/7f41837c
99 Bopopoa.Ilonsarue o kucinorax 8 1 bu6mmoreka [JOK
U COJIAX https://m.edsoo.ru/7f41837c
23 Bopna. PactBopsr. [Tonsitue 06 5 1 1 bu6mmoreka [JOK
OCHOBaHHSIX https://m.edsoo.ru/7f41837c
24 OCHOBHBIE KJIacChl 11 1 1 bubnuoreka [JOK
HEOPraHUYeCKUX COCTMHCHUIN https://m.edsoo.ru/7f41837¢c
Hroro no paszneny 30

Pasnean 3. Illepuoanyeckuii 3akon u llepuoguveckasi cucrema xumuiyeckux 31eMeHToB /. . MenaeneeBa. CTpoeHue aToMoB.
Xumuueckas ¢Bsi3b. OKHCIUTEIbHO-BOCCTAHOBUTEIbHbIE PeAKIIHU



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

[Tepuonnueckuii 3aKOH U
IIepuoaunueckas cucrema

bubmuoreka [JOK
3.1 XHMUHCCKHX drieMenToB . 1 ! https://m.edsoo0.ru/7f41837¢c
Memnnene-eBa. CTpoeHue
aToMa
XumMu4decKas CBS3b.
3.2 OKHUCIUTETBEHO- 8 Brbmiorexa LIOK
https://m.edsoo.ru/7f41837¢
BOCCTAHOBHUTCJIbHBIC PCAKITUN
bubmmoreka [{OK
Hroro ro pasexy 15 https://m.edsoo.ru/7f41837c
PesepBHOE BpeMs 3 bubamorexa LIOK
https://m.edsoo.ru/7f41837c
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME



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

9 KJIACC

KoJsimyecTBo yacoB DJIeKTPOHHbIE
HaumeHoBaHue pa3jiejioB U TeM uugpoBbie
Ne i/ P Konrpoasubie | IlpakTuyeckue (upp )
NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsl
Pa3nes 1. BemecTBo U XuMnuyeckmne peakuun
[ToBTOpEHue u yriyoieHne 3HaHUN bubnuorexa [JOK
1.1 5 1
OCHOBHBIX Pa3JIeNIOB Kypca 8 Kiacca https://m.edsoo0.ru/7f41a636
19 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKUX 4 bubmuorexa [JOK
' peaKIuii https://m.edso0.ru/7f41a636
DIIEKTPOJIUTUYECKAS] JUCCOIALIHS. bubmuorexa [JOK
1.3 8 1 1
XUMHUYECKUE PEAKIH B PACTBOpaX https://m.edsoo.ru/7f41a636
Hroro mo pazgeny 17
Pa3nena 2. HeMeTa/JILI M X COeAMHEHHUS
51 OO6mrast XxapaKTepUCTUKAa XUMUYECKHUX 4 1 bubnuoreka [JOK
' anemeHToB VIIA-rpynmel. IanoreHs https://m.edsoo.ru/7f41a636
r | e :
' PYIHEL 2-€P https://m.edsoo.ru/7f41a636
COeIMHEHUS
23| onewemron VAspymiin, Ao, doctopuux | 7 ;  BuGmoremlloK
' PYHHEL ’ P https://m.edsoo.ru/7f41a636
COEJIMHEHUS
e | o e s 8 1 , | Do
' . PYHTIBL post https://m.edso0.ru/7f41a636
KpEMHUH U X COCTUHEHHSI
Hroro no paszneny 25



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

Pazgen 3. MeTa/uIbl M UX COeANHEHUS

3.1 06 i 4 bubnuoreka [IOK
| e T e https://m.edsoo.ru/7f41a636
3.2 B i 16 bubnuorexa [JOK
. AXKHCUIIINEC METAJJIBI U UX COCAUHCHU S https://m.edSOO.ru/7f4la636
Wroro mo pazueny 20
Paznen 4. Xumus u okpy»amonias cpeaa
4.1 B 3 bubmorexa [IOK
. CIICCTBA U MaTCpHAJIbl B J)KU3HU YCIIOBCKA https://m.edsoolru/7f41a636
Hroro mo pazueny 3
p 3 bu6moreka [IOK
PR https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68



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




IHOYPOYHOE IINIAHUPOBAHHUE

8 KUIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne Mara uudposbie
Tema ypoka Konrpoasubie | IlpakTuueckue
n/n Bcero u3yuyeHusi  odpa3zoBaTesibHbIE
padoThI padoTsbI
pecypchl
1 [Ipenmer xumuu. Poss xumun B 1 bubmmoreka [{OK
JKU3HHU 4yesioBeka. Tena u BenecTna https://m.edsoo.ru/ff0d210c
5 IlonsaTtue o MeTomax MO3HAHUS B 1 bu6moreka [IOK
XUMHH https://m.edsoo.ru/ff0d227e
[IpakTnueckas padota Ne 1 «[Ipasuiia
paboTHl B TaOOPATOPUU U TIPUEMBI bubnuoreka [IOK
3 1 1
oOpareHus ¢ 1abopaTOPHBIM https://m.edsoo.ru/ff0d23dc
000pyTOBaHUEM
Yuctele BemecTBa 1 cMecu. CriocoObl bubmuoreka [JOK
4 . 1
pasaeiieHusi cMecei https://m.edsoo.ru/ff0d26ca
[IpakTrueckas padota Ne 2
5 «Paznenenne cmeceit (Ha mpumepe 1 1 bubmorexa HOK
a B p p https://m.edsoo.ru/ff0d28c8
OYHMCTKHU TIOBAPCHHOW COJIH)»
bubnuoreka [JOK
6 A 1
TOMBI H MOJCHyIH https://m.edsoo.ru/ff0d2a6¢c
7 XUMHUYECKHUE AIIEMEHThI. 3HAKH 1 bubmuoreka [JOK
(CMMBOJIBI) XUMHUYECKUX IIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 [IpocThie U coXXHBIE BEllleCTBA 1 bubmorexa HOK
P . https://m.edsoo.ru/ff0d2a6¢c
9 ATOMHO-MOJIEKYJISIPHOE YUCHHUE 1 bubmmorexa [JOK

https://m.edsoo.ru/ff0d2d50



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2d50

3aKOH MOCTOSHCTBA COCTaBa BEIICCTB.

bubmuoreka [JOK
10 X .B
mmrrieckas popuysa. BasenTrocTs https://m.edsoo.ru/ff0d2eae
ATOMOB XHMMHYECKUX JICMCHTOB
OTHOcHUTENbHAS aTOMHAs Macca. bubmmorexa [{OK
11
OTHOCHUTENBHAs MOJIEKYJISIpHAs Macca https://m.edsoo.ru/ff0d323c
12 MaccoBas 10J1s1 XUMHYECKOTO bubmmoreka [{OK
3JIEMEHTA B COEUMHECHUH https://m.edsoo.ru/ff0d350c
13 Konunuectso Bemniecta. MoJib. bu6mmoreka [{OK
MonspHas macca https://m.edso0.ru/ff0d5230
14 DOu3nvecKrue U XUMUYECKHE SIBIICHUS. bu6moreka [IOK
XHUMHUUEcKash peaKus https://m.edsoo.ru/ff0d37fa
[Ipu3Haky n ycnoBHs MPOTEKAHUS bubnuoreka [IOK
15 .
XUMHUYECKUX PEaKIni https://m.edsoo.ru/ff0d3a16
16 3aKOH COXpaHEHHUsI MacChl BEIIECTB. bubnuoreka [JOK
XUMHUYECKUE YPABHEHUS https://m.edsoo.ru/ff0d3b88
Brruncienust KoaudecTBa, MacChl
17 BeIlleCTBA 10 YPAaBHCHUSIM bubmmorexa [TOK
B P N https://m.edsoo.ru/ff0d5708
XUMHUYECKUX PEAKIUN
Kinaccudukanus XuMuaeckux
18 €aKIHK (COSTMHEHUS, PA3JI0KEHHUS bubmorexa HOK
peart A P ’ https://m.edsoo.ru/ff0d3f34
3aMeIIeHus, 0OMeHa)
M. B. JIoMOHOCOB — y4€HBlii-
19 sHIMKIoneaucT. O6o0IeHne 1 bubmmorexa [TOK
1 AT, Hvl https://m.edsoo.ru/ff0d40c4
cUCTeMaTH3aIlus 3HAaHUH
20 KonTtponeHas padota Nel mo teme bubnuoreka [IOK

«BelecTBa U XUMHYECKHE PCaKnum»

https://m.edsoo.ru/ff0d4290



https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d4290

Bo3ayx — cmech razos. Cocras

21 Bo3ayxa. Kuciaopom — anmemMeHT u bubmmorexa [JOK
AYxd. poat https://m.edsoo.ru/ff0d448e
npocroe BeecTBo. O30H
DOu3nYeCKre U XMMUYECKHE CBOMCTBA
22 KHCJIOpoJia (peaKuyu OKUCICHUS brbmmorexa HOK
poJia {peaKil ’ https://m.edsoo.ru/ff0d4614
ropenue). [lonstue 00 oxcuaax
CriocoOpl MostyueHust KUCIopo/ia B
23 J1a00paTOPHH M MPOMBIIIJICHHOCTH bubmmorera [JOK
patop P ' https://m.edsoo.ru/ff0d497a
[Ipumenenne kuciopoaa
TenoBoit 3¢ ekt xumuueckoin
24 peaKkuuu, MOHSITHE O bu6moreka [IOK
TEPMOXMMHUYECKOM YPaBHEHUH, IK30- https://m.edsoo.ru/ff0d4790
Y SHIOTEPMUUYECKHUX PEAKITHIX
TormmBo (HedTh, yroias U METaH).
25 3ar HSHGI-EI/qu];OS . a, CIIOCOOBI zzro bubmorexa IOK
p yxd, https://m.edsoo.ru/ff0d4c4a
MPEAOTBPAIICHUS
[IpakTrueckast padota Ne 3 o Teme
26 «ITonyyenue u cobupanue bubmorexa HOK
i p . https://m.edsoo.ru/ff0d4ae2
KHCJIOPOJIa, U3YYCHHE €TO CBOHUCTBY»
97 Bomopoa — snemeHT u mipocToe bubmuoreka [JOK
BeniecTBo. Haxoxnenue B mpupoie https://m.edsoo.ru/ffod4ddo
28 dOu3nyecKue U XUMHUYECKHE CBOMCTBA bubmuoreka [JOK
Bojopoaa. IIpumenenue Bogopoaa https://m.edsoo.ru/ff0d4dd0
29 [ToHsiTHE O KUCIIOTAX U COJISX bubmorexa HOK
https://m.edsoo.ru/ff0d50d2
30 CriocoOslI motyueHust BOAOPOIa B bubnunoreka [JOK

nabopaTopuu

https://m.edsoo.ru/ff0d4dd0
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[Ipaktuyeckas padora Ne 4 o reme

31 «ITonyuyenue u cooupaHue BOOPOIA bubmotera [JOK
I . P AOPOZa, https://m.edsoo.ru/ff0d4f42
W3Yy4YEHUE €ro CBOMCTBY
39 MonsipHblii 00bEM Ta30B. 3aKOH bubnuorexa [JOK
ABoraapo https://m.edsoo.ru/ff0d542e
Brrunciaenus 00b€Ma, KOJIM4YecTBa
33 BEIIIECTBA ras3a I10 €ro U3BECTHOM bubmorexa [TOK
.. Y https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEIIECTBA WM 00BEMY
Brruuciienus o06EMOB ra3oB 1o
34 ABHEHHIO PeaKIH Ha OCHOBE bubmmorexa [IOK
P "p . https://m.edsoo.ru/ff0d5708
3aKOHA 00BEMHEIX OTHOIIEHHUI Tra30B
35 du3nvecKkrue U XMMHUYECKHE CBOMCTBA bu6mmoreka [IOK
BOJEI https://m.edsoo.ru/ff0d587a
36 CoctaB ocHoBanui. [TonsTre 06 bubmuorexa [JOK
WHIUKATOpax https://m.edsoo.ru/ff0d59e2
Bona kak pacTBoputers.
37 Hacsiiienabie 1 HEHACHIIICHHBIS bubmuoreka [JOK
pacTtBOpbl. MaccoBas J10J1s BEIIECTBA https://m.edsoo.ru/ffod5b40
B pacTBOpe
[IpakTueckas paborta Ne 5 o Teme
38 «lIpurotoBneHne pacTBOPOB C bubnnoreka [JOK
onpeaeiEHHON MacCOBOM 0ei https://m.edsoo.ru/ff0d5eba
pPacTBOPEHHOTO BEUIECTBA»
39 KonTponpHas padota Ne2 o teme bubnuoreka [IOK
«Kucnopoa. Bongopon. Boga» https://m.edsoo.ru/ff0d6342
40 Oxcuppl: cocTaB, KiaccupuKanus, bu6mmoreka [JOK

HOMCHKJIaTypa

https://m.edsoo.ru/ff0d664e
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[Tosydyenune u XMMHUYECKUE CBOMCTBA

41 KHUCJIOTHBIX, OCHOBHBIX H bubmorexa OK
’ https://m.edsoo.ru/ff0d664e
aM(pOTEPHBIX OKCHJIOB
OcHoBaHwusI: COCTaB, K1accuuKaIms, bubmmorexa [{OK
42
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
43 [Tony4yeHne n XUMHUYECKHE CBONCTBA bubnnorexa [JOK
OCHOBaHMI https://m.edsoo.ru/ff0d67ca
44 Kucnotsr: cocras, knaccudukanms, bu6mmoreka [{OK
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2
45 [TonyyeHne u XUMHUYECKUE CBONCTBA bubnuoreka [JOK
KHCIIOT https://m.edsoo.ru/ffOdfee2
Comu (cpenHue): HOMEHKIIATypa,
46 CHOCOéI)II) TTOJT )eHI/IH XHMHchpKHe bubmorera [JOK
N yi ’ https://m.edso00.ru/00ad9474
CBOMCTBA
[Ipaktuueckas padota Ne 6. Permenue
AKCIEPUMEHTAIBHBIX 33]a4 10 TEME bubnunoreka [JOK
47
«OCHOBHBIE KJIaCChl HEOPTaHUYECKUX https://m.edsoo.ru/00ad9b7c
COEIUHEHUIN
I'eHeTn4eckas CBSI3b MEXKITY
48 KJIacCaMH HEOPraHHYECKUX bubmorera [JOK
N p https://m.edsoo.ru/00ad9a50
COCIUHCHUI
49 O06001eHne U cucTeMaTU3alus bubnunoreka [JOK
3HAHUU https://m.edsoo.ru/00ad9ch2
KonTponpHas padota Ne3 o teme
| bu6mmoreka [JOK
50 OCHOBHBIE KJIaCChl HEOPraHUYECKUX

coequHeHun"

https://m.edsoo.ru/00ad9ela
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[TepBbIe MOTBITKY KIIACCHU(PUKAITUU

bubmuoreka [JOK

51 XUMHYECKUX 31eMeHTOB. IloHsTre o
https://m.edsoo.ru/00ad9ffa
rpynnax CXOJHBIX JIEMEHTOB
[Tepuonueckuii 3aKOH U
52 [lepuoauueckas cucrema bubnuorexa [JOK
XUMHUYECKUX AemMeHToB Jl. U. https://m.edsoo.ru/00ada52c
MenneneeBa
53 ITeproasl, TPYIIIBI, ITOATPYIIIIEL bubmorera [TOK
PHOMBL, TPYIIL, TOATPYT https://m.edsoo.ru/00ada52¢c
54 Crpoenne atomoB. CocTaB aTOMHBIX bubmuorexa [JOK
anep. M3oTomst https://m.edsoo.ru/00ada342
CtpoeHue AIeKTPOHHBIX 000JI09eK
. bu6mmoreka [IOK
55 aToMOB 3J1IeMeHTOB [leproanueckoit
https://m.edsoo.ru/00adaébc
cuctemsl /1. 1. MenaeneeBa
XapakTepucTuKa XUMHUUYECKOTO
56 9JIEMEHTA 10 €ro MOJ0KCHUIO B bubmuoreka [JOK
[Tepuonnueckoit cucreme 1. U. https://m.edsoo.ru/00ada824
Meunpeneena
3nauenue [leproanyeckoro 3akoHa
57 JUISl Pa3BUTHS HAYKU U NPAKTUKH. /1. bubnnoreka [JOK
N. MenneneeB — yu€Hbli, Iearor u https://m.edsoo.ru/00ada96e
rpaKJIaHUH
58 DNEeKTPOOTPULIATENILHOCTh ATOMOB bubnuoreka [JOK
XUMHUYECKHUX 3JIEMEHTOB https://m.edsoo.ru/00adaab8
59 Honnag xuMu4deckast CBsI3b bubmorera [JOK
https://m.edsoo.ru/00adac34
50 KoBanenTHas nomnsipHas XuMH4YECKast bubnuorexa [IOK

CBA3b

https://m.edsoo.ru/00adaab8
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61 KoBanenTnas nenoJsisipHas 1 bubnmoreka [JOK
XUMHYECKas CBA3b https://m.edsoo.ru/00adaab9
bubnuorexa [JOK
62 Creneus oxncneris ! https://m.edsm])_.[ ru/00adae28
63 OKHCIIUTENHEHO-BOCCTAHOBUTEIHHBIC 1 bubnuorexa [JOK
peakuuu https://m.edso0.ru/00adb076
bubnuorexa [JOK
64 OKHCIIUTETH U BOCCTAHOBUTEIIH 1 httos://m.e dsol_.[ru 100adb076
KonTtponsHas padota Ned4 o Teme
65 «CtpoeHne aroma. XUMHUYECKast 1 bubnmorexa [JOK
https://m.edso00.ru/00adb486
CBSI3b»
66 PesepBHblit ypok. O6001IeHNE U 1 bubnuoreka [IOK
cUCcTeMAaTu3alys 3SHaHU! https://m.edsoo.ru/00adb33c
67 Peseprubrit ypok. O6001eHNE 1 1 bubnuoreka [IOK
cUCcTeMAaTu3aIys 3SHaHUuH https://m.edso0.ru/00ad9cb?2
68 PesepBubIit ypok. O6001IeHNE 1 1 bubnuoreka [JOK
cucTeMaTu3aIys 3HaHUH https://m.edsoo.ru/ff0d61c6
OBUIEE KOJIMYECTBO YACOB I10 68
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9 KUIIACC

KoumnuecTBo yacos DJIeKTPOHHbIE
Ne Jara nudpoBLIe
Tema ypoka Konrpoabubie | IlpakTuueckue op
n/n Bcero u3yuyeHusi | odpa3zoBaTesibHbIE
padoTsbI padoThI
pecypchl
[Iepnoanueckuil 3aK0H.

1 [Iepnoanueckas cucrema 1 bubnnorexa [JOK
XUMHUYECKUX AemMeHToB /1. 1. https://m.edsoo.ru/00adb59e
MenneneeBa
3aKOHOMEPHOCTH B H3MEHECHUH

2 CBOWCTB XUMHUYECKUX DJIEMEHTOB 1 bubmorexa IOK

N https://m.edsoo.ru/00adb6b6
MEPBBIX TPEX MEPHOJIOB

3 Knaccudukanus 1 HOMEHKIaTypa 1 bubnuoreka [JOK
HEOpPraHUYECKUX BEIECTB https://m.edsoo.ru/00adb7e2

4 Bunn xuMuueckoil CBSI3U U THIEI 1 bu6mmoreka [JOK
KPUCTAJUIMYECKUX PEIIETOK https://m.edsoo.ru/00adbac6
KontponpHas padorta Nel o teme

5 «[loBTOpEeHue u yrioyonenue 1 1
3HaHMUI OCHOBHBIX Pa3/eioB Kypca
8 Kiacca»

5 Knaccudukanus XuMuueckux 1 bubnnoreka [JOK
peakLuii 10 pa3IMYHbIM IpU3HAKAM https://m.edsoo.ru/00adbch0
[ToHsiTHE O CKOPOCTH XUMUYECKOMN

7 €aKINH1 HOH;II;I/Ie 0 TOMOTE€HHBIX U 1 Bu6mmorexa LIOK
peakin. https://m.edsoo.ru/00adbe9a
Te€TEPOre€HHBIX PEAKIIMIX

8 IlougaTue 0 XUMHUYECKOM 1 bu6nmoreka [JOK

PaBHOBCCHU. (I)aKTOpBI, BIIMAOIINUC

https://m.edsoo.ru/00adc28¢c



https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adbac6
https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adc28c

Ha CKOPOCTh XUMHUYCCKOM pcakuuun
1 TIOJIOKCHHUEC XUMHUYCCKOI'O

paBHOBECHs
9 OKucCIuTeIbHO- bubmmorexa [{OK
BOCCTAHOBHTEJIBHBIE PEAKIIUN https://m.edsoo.ru/00adcade
Teopust SIEKTPOTUTHYECKON
10 muccornmanyi. CHIIbHBIE U clIa0bIe bubmorera [TOK
) https://m.edsoo.ru/00adcd68
AIEKTPOJIUTHI
11 HonHsle ypaBHEHUS peaKIui bubmmorera [OK
P peaxi https://m.edsoo.ru/00add448
XUMHYeCKHe CBOMCTBA KUCIOT U
12 OCHOBAHHU B CBETE MPEACTABICHHI bubnuorexa [JOK
00 3JIEKTPOJIUTUUECKOU https://m.edsoo.ru/00add5d8
JIHACCOIHAIIHN
XuMHYecKre CBOMCTBA COJICH B
13 CBeTe MpPeACTaBJIECHHUHN 00 bubmorexa HOK
pedl N https://m.edso0.ru/00add8b2
ANEKTPOJUTUUECKON JUCCOIHAITIT
14 IlouaTue o ruapoIM3E CONeH bubmorexa LHOK
AP https://m.edsoo.ru/00add9d4
15 O06001eHne u cucTeMaTu3anus bubnunoreka [JOK
3HAHUI https://m.edsoo.ru/00addd12
[IpakTuueckas pabora Ne 1.
16 «Pemenune 3xcriepuMeHTaIbHBIX bubmotera [JOK
p https://m.edsoo.ru/00addbfa
3a71a4»
KonTponpHas padota Ne2 o teme
17 «QIEeKTpOJINTHYECKAs bubnuoreka [IOK

Juccoryanysa. XUMHAYEeCKue
pCaKknuu B paCTBOpAX»

https://m.edsoo.ru/00addecO
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OO01mas XxapakTepucTUKa raJIoreHOB.

18 XUMHUYECKHEe CBOMCTBA HA IPUMEPE bubmmorexa [JOK
puMep https://m.edsoo.ru/00addfe2
xJiopa
XnopoBojopoa. CoJisiHast KHCIIOTA,
19 XUMHUYECKHE CBOMCTBA, MOJyYCHUE bubmorexa HOK
’ yi ’ https://m.edsoo.ru/00ade104
MIPUMCHCHHE
[IpaxTueckas padota Ne 2 o Teme
20 «[TomydeHne COISTHOM KUCIOTHI bubmorera [JOK
YHCHEE G077 ’ https://m.edso0.ru/00ade348
n3y4yeHue e€ CBONUCTB»
Berarcnenus o ypaBHEHUAM
21 XUMHYECKUX PEaKIUi, €CIIA OJINH bubmorexa [IOK
p ’ https://m.edso0.ru/00ade488
W3 pEeareHTOB JaH B H30BITKE

99 OO6mrast XxapaKTepUCTUKA SJIEMEHTOB bubnuoreka [IOK
VIA-rpymmsl https://m.edsoo.ru/00ade64a
AmToTpoTiHBIE MOTU(UKAITUN CEPBI.

23 Haxoxnenue cepol u e€ bubnuoreka [JOK
COCJIMHEHUH B MIPUPOJE. https://m.edsoo.ru/00ade64a
XUMHUYECKUE CBOMCTBA CEPBI
CepoBo0po/I, CTPOCHHE,

24 (I)Hznqecmfe u XI/III:/II/I‘IeCKI/Ie bubmorexa HOK

. https://m.edsoo.ru/00ade802
CBOMCTBa
Oxkcunpl cepbl. CepHast KUCIOTA,
25 ¢bu3nyeckrue 1 XUMHUYECKUE Bubmmorexa LIOK
. https://m.edsoo.ru/00adea28
CBOICTBa, MPUMEHEHHE
XUMUYECKUE PeaKIInH, JIeKAIIHE B
26 OCHOBE MIPOMBIIIJICHHOTO criocoba bubnuoreka [JOK

MOJIYYCHHUA CCpHOfI KHUCJIOTHI.
XHUMHUYECKOE 3arpsA3HCHUC

https://m.edsoo.ru/00adec8a
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OKpYKaroLIEn CpeJibl
COCIMHEHUSIMU CEPbI

Briuncienue MmaccoBor 10U

bu6mmoreka [{OK

27
BBIXOJIa ITPOAYKTA PEAKLIMKU https://m.edsoo.ru/00adec8a
OO6mrast XxapaKTepUCTUKA SJIEMEHTOB
VA-rpymimsl. A3o0T,

28 acIpoCTPaHEHHE B IPUPOJIE bubnmorexa LOK
pactipoctp PHPOJE, https://m.edsoo.ru/00adeea6
(buznuecKre U XUMHUYECKUE
CBOMCTBA
AmMuak, ero uznyeckue u

29 XUMHYECKHE CBOMCTBA, ITOJTyUYCHHE bubmorexa HOK

’ ya https://m.edsoo.ru/00adf004
Y IPUMEHEHHUE
[IpakTuueckast pabota Ne 3 o Teme
30 «ITonyyenne aMMuaKa, H3ydeHue bubmorexa HOK
yqv - H3YH https://m.edso0.ru/00adf180
€ro CBOICTB»

31 A3oTHas kuciora, eé Gpusndeckue u bubnuoreka [JOK
XHUMHYECKHE CBOMCTBA https://m.edso0.ru/00adf306
Hcnonb30BaHuEe HUTPATOB U COJIEH
aMMOHHUS B KAY€CTBE MUHEPATbHBIX

32 o0pennii. XuMn4yeckoe bubmorexa LOK
yAoobp ’ . https://m.edsoo.ru/00adf518
3arpsi3HEHUE OKPYKaIOIIEH CpeIbl
COEIMHEHUSIMH a30Ta
®ochop. Okxena dochopa u

33 (bocg)o pHaH KI/ICJ'I((I))Ta (b(blxl;l/l(q\g)cxne " Bubmmorexa LIOK

p o https://m.edso0.ru/00adf68a
XUMHYECKHE CBOMCTBA, MOIyUYeHUE
34 Hcnons3oBanue pochaToB B bubnuoreka [IOK

KauCCTBC MUHCPAJIbHBIX

https://m.edsoo.ru/00adfc20
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ynoOpeHwuii. 3arps3HeHue
MIPUPOTHOM cpenbl hochaTamu

Yraepoa, pacipocTpaHEHHE B

35 npupo e, GU3nIecKue u bubmorexa HOK
PHPOJE, . https://m.edsoo.ru/00adfd9c
XUMHYECKHE CBOMCTBA
Oxkcunpl yriaepoja, ux pusudeckue
U XUMHYECKHE CBOMCTBA.
36 DKOJIOTHYECKUE ITPOOIEMBI bubnmorexa LOK
p ’ https://m.edsoo.ru/00adfebe
CBSI3aHHBIE C OKCHJIOM YTJIepo/ia
(V)
bu6moreka [IOK
37 VYrospHas KUCIIOTa U €€ COJIH
https://m.edso0.ru/00ae006¢c
[Ipaktuueckast pabota Ne 4 o Teme
38 "IlostydeHue yriieKucioro rasa. bubnuoreka [IOK
KauecTBeHHas peaknusa Ha https://m.edsoo.ru/00ae027e
KapOoHaT-uOH"
[TepBoHauanbHBIC TOHATHS 00
39 OpPraHUYECKHUX BEIECTBAX KaK O bubmorexa [JOK
p = https://m.edsoo.ru/00ae054e
COCIMHCHUSX YTIIepoia
40 KpemHuuii u ero coe fuHEHN bubmorexa [JOK
P a https://m.edso0.ru/00ae080a
[IpakTuueckas pabora Ne 5.
41 Pemenue skcriepuMeHTaIBHBIX bubnuoreka [IOK
3aj7a4 1o Teme «BakHelimnine https://m.edso0.ru/00ae0bf2
HEMETAJUIBI U UX COETUHEHUI
KonTtponsHas padora Ne3 no teme
. bubmuoreka [JOK
42 «BaxxHelnne HeMeTalIbl U UX

COCAUHECHU A

https://m.edsoo0.ru/00ae0el8
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OOm1ast xapakTepuCTUKA
XAMHAYECKUX DJIEMEHTOB —
MeTaIoB. MeTtaiuindeckas CBsI3b U

bubmmoreka [{OK

43
METAJUIMYECKasA KPUCTAJUTMYECKAS https://m.edsoo.ru/00ae103e
pemérka. Gu3nyecKre CBOMCTBA
METaJIJIOB
XUMHYECKHE CBOMCTBA METAJIIOB.
44 DIEKTPOXUMHUUECKUI P bubmorexa [JOK
P . P https://m.edso0.ru/00ae1156
HaIpsHKEHUN METaJIOB
O61ue crnocoObl NOTy4YeHUS
metaiuioB. Ciurasel. Berauncienus
45 0 YPAaBHEHUSIM XUMHUYECKUX bubmorexa LOK
P N https://m.edso0.ru/00ae1156
peaKIuii, eclii OJMH U3 PEarcHTOB
COJICPKUT IPUMECH
46 ITousiTrie 0 KOPPO3UU METAIIOB bubmmorexa [OK
pp https://m.edso0.ru/00ael1278
bu6mmoreka [JOK
47 €JIOYHBIE METaJUIBI
1 https://m.edso0.ru/00ael4b?2
48 OKcupl ¥ TUAPOKCHUIBI HATPUS U bubmuoreka [JOK
KaJnusg https://m.edso0.ru/00ael4b?2
[IlenoyHo3eMENBbHBIE METATIIIBI — bubmuoreka [JOK
49 N N
KaIbIIMA U MarHui https://m.edsoo.ru/00ael5e8
50 Baxxneime coeqTUHEHUS KaJIbIU bubmiorexa LOK
4 H https://m.edso0.ru/00ael15e8
51 O000I11IeHNE U CUCTEMATH3ALIHS
3HAaHUU
59 JKEcTKOCTh BOMBI M CIIOCOOBI €& bu6nmoreka [JOK

YCTpaHEHUS

https://m.edso00.ru/00ae1886
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[Ipaktuyeckas padora Ne 6 o reme

bubmuoreka [JOK

>3 }KGCTKOCTB"BOHH 1 METOARL e https://m.edsoo.ru/00aelae8
yCTpaHEHUS
. bubnuorexa [JOK
>4 AdtiomiiHi https://m.edsoo.ru/00aelc64
55 Am@oTepHbIe CBOWCTBA OKCHIA U bubnnorexa [JOK
TUAPOKCHIA https://m.edsoo.ru/00aelc64
bubmmoreka [{OK
56 Keneso https://m.edso00.ru/00ae1d86
57 OKcuIbl, THAPOKCUIIBI M COTH bubnuorexa [JOK
xenesa (1) u xemnesa (111) https://m.edsoo.ru/00ae35e6
58 O06o01enre U cucTeMaTu3arus
3HaAHUH
[TpakTuueckas padota Ne 7.
Pemenune skcnepuMeHTanIbHbBIX bubnuoreka [JOK
59 .
3a7a4 1o temMe «Baxxueiimue https://m.edso0.ru/00ae3de8
METaJUIbl U UX COCTUHCHUS
Brruncienus mo ypaBHEHUSIM
XUMUYECKUX PEAKIUi, €CITN OJIH
50 W3 PEareHTOB JaH B M30BITKE WIIH bubmuoreka [JOK
COAEPKUT IpUMecH. Beruucnenus https://m.edsoo.ru/00ae1750
MacCOBOM JJOJU BBIXOJ1a IPOAYKTA
peaxiuu
61 O06o001IeHne u cucTeMaTu3anus
3HAHUH
KonTtponsHas pabota Ne4 mo teme
62 «BaxxHeunme MeTaJibl U UX

COCAUHECHU A
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63 BemectBa 1 Marepuaisl B 1 bubmuoreka [IOK
IMOBCEAHEBHOM KM3HU YEIIOBEKA https://m.edso0.ru/00ae3f50
64 XUMHUYECKOE 3arpsi3HEHNE 1 bubnuorexa [JOK
OKpYKaroLIEn CpeJibl https://m.edso00.ru/00ae4270
65 Posnbe xumuu B perieHnn 1 bubnuorexa [JOK
9KOJIOTUUYECKUX TTPOOIIEM https://m.edsoo.ru/00ae4270
66 PesepBHblit ypok. O60011IEHNE U 1 bubnnorexa [JOK
cucTeMaTru3anus 3HaHUH https://m.edsoo.ru/00ae0d0a
67 PesepBHblit ypok. O6001IeHNE U 1 bubnuoreka [JOK
cucTeMaTu3anus 3HaHUM https://m.edsoo.ru/00adh33c
68 PesepBHblit ypok. O6001IeHNE U 1 bubnuoreka [IOK
cucTeMaTu3anus 3HaHUH https://m.edsoo.ru/00ad9ch2
OBIIEE KOJIMYECTBO YACOB I10 68
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