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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma 1O XMMHM Ha YpOBHE OCHOBHOrO 00IIero o00pa3oBaHUs
COCTaBJ€Ha Ha OCHOBE TpeOOBaHWI K pe3ylbTaTaM OCBOEHUS OCHOBHOM
00pa3zoBaTebHOM MTPOrpaMMbl OCHOBHOTO 00IIIETO 00pa30BaHMUsI, MPECTABICHHBIX
B ®I'OC OO0, a Takxke Ha oOCHOBe denaepalbHON pabodeil TporpaMmbl
BOCIIUTAHUS U C YYETOM KOHUEMIUU MPEnoAgaBaHusl y4eOHOro npeaMera « XuMush)
B 00pa3oBaTeNbHBIX opranu3anusx Poccuiickoit denepanmu.

[Iporpamma mo XxuMuu Aa€T TNPENCTaBICHUE O IENAX, OOIIeW CTpaTeruu
oOy4eHusi, BOCIHUTaHUS W PAa3BUTHUS OOYUYAIOIMIMXCA CPEACTBAMU y4eOHOTO
npeaMera, YCTaHABIIMBAET 00s13aTEHHOE MPEIMETHOE COJZIEpIKaHNUE,
MpEeAyCMaTPUBAET PACIPENECIECHUE €ro IO KiaccaM M CTPYKTYPUPOBAHHUE IO
pa3ienaM M TeMaM IPOrpamMMbl MO XUMHUH, ONPEAEIAET KOJUYECTBEHHBIE H
KaueCTBEHHbIC XapaKTePUCTUKHU COJIepKaHMUS, PEKOMEHAYEMYIO
MOCJIEAOBATEIbHOCTh W3YYEHHUS] XUMHU C Y4E€TOM MEXKIPEIMETHBIX U
BHYTPHUIIPEIMETHBIX  CBSI3€H, JIOTUKM Yy4eOHOro Tporecca, BO3PACTHBIX
0COOCHHOCTEH  OOydYarolmuxcs, ONpeAessieT BO3MOXKHOCTH TpeaMera s
peanuzaiuu TpeOOBaHUN K pe3yJibTaTaM OCBOCHHUS OCHOBHOM 00pa3oBaTesIbHOM
porpamMMbl Ha YPOBHE OCHOBHOTO OOIIET0 00pa3oBaHMs, a Takke TPeOOBaHMIA K
pe3ynbrataMm oOy4eHHs] XUMUU Ha YPOBHE IeJIe N3ydeHUs MPeaMETa U OCHOBHBIX
BUJIOB Y4E€OHO-IO3HABATEIbHOM JEATEIBbHOCTH OOYYarolerocs I0 OCBOCHHIO
y4eOHOTO CO/IepKaHMUS.

3HaHUEe XHMHHM CIYXKUT OCHOBOWM [JIsi (OPMHPOBAHUS MHUPOBO33PEHUS
oOydJaromerocs, ero mpejacTaBiICHUN O MaTepUATLHOM EIWHCTBE MHpPA, BAXKHYIO
poJib WrparoT (GopMUPYEMbIC XHMHUEH MPECTABICHUS O B3aWMOIIPEBPAIICHHIX
HHEPruM M 00 HSBOJIOLMHU BEUIECTB B MPUPOJE, O IMYTAX PEHIeHUs riIo0agbHbIX
npoOJjieM yCTOMYMBOTO Pa3BUTHSI YEJIOBEUECTBA — CBHIPhEBOM, YHEPreTUUYECKOM,
MUIIEBON M 9KOJIOTUYECKON O€30MacHOCTH, TPOOJIEM 3IpaBOOXPAHEHHUSI.

N3ydenune xumuu:

CIIOCOOCTBYET  peaju3allid  BO3MOXHOCTEH IS CaMOpPa3BUTUA U
(dbopMHpoBaHUs KYJIbTYpPbI IMYHOCTH, €€ 0011l U (PYHKIIMOHAILHON T'PaMOTHOCTH;

BHOCUT BKJIaJ] B (QOPMUPOBAHUE MBIIUICHUS M TBOPYECKUX CIOCOOHOCTEH
0o0ydJaronmmxcsi, HABBIKOB HMX CAMOCTOSTEIBHOW  y4eOHOW  JesTeIhbHOCTH,
OKCIIEPUMEHTAJILHBIX M HCCIICOBATEIHCKAX YMEHHM, HEOOXOIMMBIX Kak B
MOBCEHEBHOM KM3HU, TaK U B TPOPECCUOHATILHOM JESITEIbHOCTH;

3HAKOMUT CO CHeHUu(UKON HAaydHOrO0 MBIIUICHUS, 3aKJaJblBA€T OCHOBBI
L[EJIOCTHOTO B3IJIs1a HA €UHCTBO NMPUPOABI U YEJIOBEKA, SBIISIETCS OTBETCTBEHHBIM
3TanoM B (POPMUPOBAHUH €CTECTBEHHO-HAYYHON TPAMOTHOCTH 00YYaIONTUXCS;



crocoOCTBYeT (OPMHUPOBAHUIO IIEHHOCTHOTO OTHOIICHUS K €CTECTBEHHO-
HAaYYHBIM 3HAaHUSIM, K IPUPOJE, K YEIOBEKY, BHOCUT CBOM BKJAJ B 3KOJIOTHYECKOE
o0Opa3zoBaHue 00yUJaIOIUXCS.

JlaHHBIE HampaBjieHUS B OOYYEHHUU XHUMHH OOECIEUMBAIOTCS CIEIU(DUKON
COJCp)KaHUsl  Yy4yeOHOTrO  TpeaMeTa, KOTOpBIH  SIBISETCS  IeIarorMuecKu
alaliTHPOBAHHBIM OTpa)kKeHHEM 0a30BOM HAYKH XMMUU Ha ONpeAeIEHHOM JTane eé
pa3BUTHSL.

Kypc xuMun Ha ypoBHE OCHOBHOTrO 00111ero 00pa3oBaHus OPUEHTUPOBAH Ha
OCBOEHHE OOYYaIOIUMHUCS CHUCTEMBbI IEPBOHAYAIBHBIX MOHSITUNH XHWMHH, OCHOB
HEOPraHUYECKOW XUMHM M HEKOTOPBIX OTAECIbHBIX 3HAYUMBIX TOHSITUN
OPraHUYECKON XUMHH.

CtpykTypa coaepiKaHus MPOTpaMMbI IO XMMHUU CPOpPMHUpPOBaAHA HA OCHOBE
CUCTEMHOIO mnojaxoga Kk €€ m3ydeHuro. CoaepkaHUE CKJIAAbIBACTCS U3 CUCTEMBI
TIOHATHUM O XMMHUYECKOM 3JIEMEHTE M BEILIECTBE M CUCTEMbI OHATHI O XMMHYECKOMN
peaknuu. OO0€ H3TH CHUCTEMBbI CTPYKTYPHO OPTaHHW30BaHbI TI0 TPHUHIIUITY
MIOCJIEIOBATEILHOTO Pa3BUTHS 3HAHUM HA OCHOBE TEOPETHUYECKUX MPEICTABICHUN
Pa3HOIO YPOBHS:

— aTOMHO-MOJIEKYJIIPHOTO YYE€HHUS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepuonnueckoro 3akona J{. 1. MenaeneeBa Kak OCHOBHOT'O 3aKOHA XUMUU;

— YYEHHUS O CTPOCHUHU aTOMa U XUMHYECKOW CBA3H;

— TpencTaBieHUA 00 DICKTPOJUTUYECKON MHUCCOIMAIMA BEIIECTB B
pacTBOpax.

Teopernueckue 3HAHUS PACCMATPUBAIOTCS HA OCHOBE OAMIIUPUYECKU
MOJTYYE€HHBIX U OCMBICJIICHHBIX ()aKTOB, pa3BUBAIOTCS MOCIEI0BATEIBLHO OT OJIHOTO
YPOBHSI K JPyromMy, BBIMONHIS (GYHKIUA OOBSICHEHHS W IMPOTHO3HPOBAHUS
CBOWCTB, CTPOCHUS U BO3MOXKHOCTEH MPAKTHUYECKOTO NMPUMEHEHHUS U IOIYyYECHUS
M3y4YaeMBbIX BEIIIECTB.

OcBoeHHME TMPOrpaMMbl IO XHUMHHU  CHOCOOCTBYET  (POPMHUPOBAHUIO
IIPEACTABICHNS] O XUMHYECKON COCTABISIOIIEH HAyYHOW KapTUHBI MUpa B JIOTHKE
€€ CHCTEMHOM NPUPOAbI, LUEHHOCTHOIO OTHOIICHUA K HAy4YHOMY 3HAHUK U
METO/IaM MO3HAaHUS B Hayke. M3ydeHrWe XMMHU NPOUCXOJIHUT C HPUBICUCHUEM
3HAHWW W3 paHee H3YUYCHHBIX Y4YeOHBIX MpeaMeToB: «OKpYyKarolumid MHUP»,
«buonorus. 5-7 knaccel» u «PuU3nKa. 7 KIacc.

[Ipy w3yyeHWH XUMHH TPOUCXOAWT (HOPMHUPOBAHWE 3HAHWK OCHOB
XUMUYECKON HAyKH KaK 00JIACTH COBPEMEHHOTO €CTEeCTBO3HAHWS, MPAKTUYECKOU
JESITEILHOCTH YEJIOBEKA M KaK OJHOTO M3 KOMIIOHEHTOB MHMPOBOHM KYJIBTYpHI.
3agaya yd4eOHOro mnpeaMera COCTOUT B (OPMUPOBAHWU CUCTEMbl XUMHYECKUX
3HAHUN — Ba)KHEUINUX (PAKTOB, MOHATHM, 3aKOHOB M TEOPETUUYECKUX TMOJIOKESHUM,
JOCTYITHBIX 00OOIICHU MHPOBO33PEHUECKOTO XapakTepa, s3blKa HAyKH, B



IpUOOIIEHNM K HAyYHBIM METOJaM IIO3HAHWS TIPU W3YYCHUU BEIIECTB U
XUMUYECKUX PEAKIUH, B (HOPMUPOBAHUH M PA3BUTUHU MO3HABATEILHBIX YMEHUN U
UX TPUMEHEHWH B Yy4eOHO-TIO3HABATENbHOM U y4eOHO-HCCIEI0BATENbCKON
NeSATEeIbHOCTH, OCBOCHMM NpaBWi 0€30MacHOrO OOpallleHusi C BEIIECTBAMHU B
MOBCEHEBHOM JKU3HU.

[Tpu u3yyeHun XMMHUKU HA YPOBHE OCHOBHOT'O 00IEro oOpa3oBaHUs BaXKHOE
3Ha4YeHHE MPUOOPENTU TAKUE LI, KaK:

— (dopmupoBaHHe MHTEIUIEKTYaJbHO pPAa3BUTON JMYHOCTH, TOTOBOM K
caM00Opa30BaHUI0, COTPYIHUYECTBY, CAMOCTOSITEJIbHOMY MPUHSTHIO PEIIECHUH,
CIOCOOHOM a1anTUPOBATHCA K OBICTPO MEHSIOIUMCS YCIOBUSAM KU3HU;

— HampaBJCHHOCTh OOy4YeHHMs Ha CHCTEMaTH4YeCKOe MpUOOIIEHUE
o0Oydaromuxcsi K CaMOCTOATEIbHOW IO3HABATEIbHOU EATEIbHOCTH, HAyYHBIM
METO/IaM MO3HaHUs, (GOPMHUPYIOUIUM MOTHBALMIO M PAa3BUTHE CIOCOOHOCTEH K
XUMUU;

— obecrieueHne yciIoBHuil, CHOCOOCTBYIOLIUX MPUOOPETEHUIO 00YUAIOIMMHUCS
OMbITa Pa3HOOOPA3HOW MAESITENBHOCTH, MO3HAHHUSA M CAaMOIMO3HAHMS, KIFOUYEBBIX
HABBIKOB (KJTFOYEBBIX KOMIICTCHIINI), WUMEIOIMNX YHUBEPCAIBHOE 3HAYCHHE IS
Pa3IMYHBIX BUJIOB ACSATEIbHOCTH;

— (opmupoBanue oOmeld (QYHKIIMOHATILHOW U  €CTECTBEHHO-HAyYHOU
IPaMOTHOCTH, B TOM UYHCIE€ YMEHHUU OOBICHITH M OIICHUBATH SIBIICHUS
OKPY’KAIOIIET0 MHPA, WCIOJB3ys 3HAHWUS W OMBIT, MOJTYYEHHBIC MPU HU3YyUYECHUU
XUMUHU, TPUMEHSATh MX MpPU pPEIIeHUH MpoOJieM B MOBCEIHEBHOM KHU3HU U
TPYZIOBOM JESATEIIBHOCTH;

— (¢opmupoBaHue y OOydYalOIMXCd TyMaHUCTHYECKUX  OTHOIICHM,
MOHUMAHUSI IIEHHOCTH XWUMHUYECKUX 3HAHUM IS BBIPAOOTKH HKOJIOTHYECKU
1eJIeCO00pa3HOro TMOBEACHUS B OBITY M TPYAOBOM JE€ATENBHOCTH B HEISIX
COXpaHEHUs CBOETO 3/I0POBbS U OKPYKAIOLIEH TPUPOAHON CPEAbL;

— pa3BUTHE MOTHUBALIMK K OOYYEHHUIO, CIIOCOOHOCTEH K CaMOKOHTPOJIIO U
CaMOBOCIIMTAHUIO HA OCHOBE YCBOCHHMS OOIIEYEIOBEYECKUX LIEHHOCTEH,
TOTOBHOCTU K OCO3HAHHOMY BBIOOpY MpO(UIIS M HANPABIEHHOCTH AAbHEHIIIETO
oOy4eHwus.

OO1iee 4YMCIO 4YacoB, OTBEACHHBIX I H3YYEHUSI XMMHHM HAa YpOBHE
OCHOBHOTO 00111er0 00pazoBaHus, coctapisieT 136 yacoB: B 8 kiacce — 68 yacoB (2
yaca B HeJIel0), B 9 kiacce — 68 4yacoB (2 yaca B HEJIEIIO).



COJEPXKXAHME OBYUEHUA

8 KIIACC

IlepBoHaYaIbHbIe XUMHYECKHE TOHATHS

[Ipenmer xumuun. Ponb XMMUU B )KM3HU YEIOBEKAa. XMMUS B CHCTEME HAYK.
Tena wm BemjectBa. Du3nMueckue CBOWCTBA BENIECTB. ArperaTHOE COCTOSHUE
BewlecTB. [loHsATHE O MeTonax Mo3HaHHWS B XUMHUH. UUCThIE BEIIECTBA U CMECH.
CrniocoObl pa3zeseHust cMecei.

ATOMBI ¥ MOJIEKYJbl. XHUMHYECKHE BJIeMEHTbl. CHUMBOJBI XUMHUYECKUX
aeMeHTOB. [IpocThie U ClOKHBIE BelllecTBAa. ATOMHO-MOJIEKYJISIPHOE YUEHHUE.

Xumudeckas ¢opmyna. BajaeHTHOCTP aTOMOB XUMHYECKHUX JJIEMEHTOB.
3akOH TMIOCTOSIHCTBA COCTaBa BenlecTB. OTHOCHTENbHAs aTOMHAas —Macca.
OTHOcuTENbHAST MOJIEKYJISIpHAsE Macca. MaccoBast A0JI1 XMMHYECKOTO 3JIEMEHTA B
COCJIMHEHUH.

KomnuectBo Bemectsa. Mosb. MonsipHas macca. B3anmocBsa3p KomuecTsa,
MacChl M 4YHCJIAa CTPYKTYPHBIX €OUHUI] BemiecTBa. Pacuérer mo dopmynam
XUMHUUYECKUX COCTMHEHUMN.

Pu3NYeCKUe U XMMHUYECKUE SBJICHUS. XMMHUECKas peakuus U €€ MpU3HaKH.
3aKOH COXpaHEHHsS MacChl BELIECTB. XMMHUYeckue ypaBHeHMs. Knaccudukanus
XUMUYECKUX PEAKIUH (COSTUHEHUS, PA3I0KECHUS, 3aMEIICHHsI, 0OMEHA).

Xumuueckuui IKcnepumenm:

3HAKOMCTBO C XMMUYECKOW MOCYAOH, MpaBuUiiaMud paboThl B J1a00OpaTopuu U
npuémMamu oOpalleHus: ¢ J1abopaTopHBIM O00OpPYAOBaHUEM, U3YUEHUE U OMUCAHUE
bu3NYeCKuX CBOWCTB O0pa3lOB HEOPTAHWMYECKUX BEIIECTB, HAOIIOJCHUE
bu3ndecknx (MIaBJICHUE BOCKA, TasHUE JIbJa, PACTUPAHHE caxapa B CTYIIKE,
KUIIEHUE M KOHACHCAIMS BOJAbI) U XUMHUYECKUX (TOpEHHE CBEYM, MPOKAJIUBAHUE
MEJIHOM TIPOBOJIOKH, B3aUMOJICHCTBUE Mejla ¢ KUCJIOTOMN) sIBIEHWM, HAOII0IeHUE 1
ONHUCAaHWE TPU3HAKOB MPOTEKAHUS XHUMHUYECKUX peaKkiui (paslioKEeHHe caxapa,
B3aMMOJICUCTBUE CEPHOM KHUCJIOTHI C XJOPUAOM Oapwuisi, pa3ioKeHHE THUAPOKCHIA
menu (1) mpu HarpeBaHuu, B3auMoieiicTBHE Kene3a ¢ pactBopoM cosu meau (11,
W3y4eHHE CIOCOOOB pa3jeieHUs] CMECEH: ¢ MOMOIIbI0 MarHurta, (uibTPOBaHUE,
BBITIApYBaHUE, JUCTUIUIIMS, XpoMaTorpadus, mpoBeIeHUEe OYUCTKH MTOBApEHHON
coid, HaOJIOJEHWE U  ONHWCAHWE  Pe3yJbTaTOB  MPOBEACHUS  OIBITA,
WJUTIOCTPUPYIOLIETO 3aKOH COXPAHEHUS MAacChl, CO3JaHUE MOJEJIEM MOJIEKYII
(IIapOCTEepPKHEBBIX ).

Baxueiiime npeacTaBuTe M HEOPraHUYECKUX BelIeCTB

Bo3gyx — cMmech razoB. CocraB Boznyxa. Kucmopon — 3nmemMeHT U mpocToe
BemecTBO. Haxoknenuwe kucimopoga B TpUpOAE, (U3MUYecKne M XUMHUYECKUC
cBorictBa (peakmuu rtopeHus). Oxcupapl. [Ipumenenuwe kucmopoma. CrocoObI



MOJIYYCHHUST KUCTopoAa B J1abOpaTopuu W TPOMBINUICHHOCTH. KpyroBopor
Kucaoposa B mpupoje. O30H — alIoTporHas MOAU(pUKALNS KHCIOPOa.

TernnoBoit 3¢(deKT XUMHUECKON peakluud, TePMOXMMUYECKUE YpaBHEHHS,
DK30- M DHAOTEPMHUYECKUE pEaKUuU. TOIUIMBO: yrojb W METaH. 3arps3HEHUE
BO3/lyXa, YCUJIEHHE MMAPHUKOBOTO 3(pdekTa, pazpyiieHrne 030HOBOTO CIIOSI.

Bonmopon — nsnemeHT um mpocTtoe BemecTtBo. Haxoknenwe Bomopona B
npupoae, GU3MYECKHe ¢ XUMUYECKHE CBOWCTBA, MPUMEHEHHE, CIIOCOOBI
nonyyeHus. KucnoTel u comnu.

Monsipabiii 00BEM ra3oB. Pacy€Tel Mo XUMUYECKUM YPaBHEHUSIM.

dusnuyeckue cBoucTBa BOAbl. Boma kak pacrtBopurens.  PacTBOpEI.
HaceimieHHble 1 HEHACBIIEHHBIE PAacTBOPBL. PacTBOPUMOCTH BEMIECTB B BOJE.
MaccoBast 0Jis1 BEIIECTBA B pacTBOpe. XUMHUYECKHUE CBOMCTBA BOJbI. OCHOBaHUS.
Ponp pacTBOpOB B IpUpoZie M B KU3HU 4esloBeka. KpyroBopor BoAbI B IPUPOJE.
3arps3HeHHne NpUPOAHBIX BoA. OXpaHa U OYMCTKA MPUPOIHBIX BO/I.

Knaccudukanus neopranmdeckux coenuHenuit. Oxcumsl. Knaccubukarms
OKCHUJIOB:  cojieoOpasytonue  (OCHOBHBIE, KHCIOTHBIC, aM(pOTepHbIE) U
HecosieoOpazyromue. Homenknarypa oxcugoB. Dusmdeckne W XUMHUYECKHE
cBOMCTBa OKCHUJIOB. [lomydyeHne okcuIoB.

OcHoBanus. Knaccudukanuss ocHOBaHMM: IIEIOYM U  HEPACTBOPUMBIE
ocHoBaHus. Homenknatypa ocHoBaHuil. PH3MYECKHME U XUMHUYECKHE CBOMCTBA
ocHoBaHuM. [lomyueHne oCHOBaHHM.

Kucnotsl. Knaccuduxanus kucinor. Homenknarypa kucnor. dusnyeckue u
XMMHUYECKUE CBOWCTBA KUCHOT. Psanx axkruBHoctm meramoB H. H. bekerosa.
[lonyuyeHne KACIIOT.

Conu. HomeHnkiatypa coneil. @u3nyeckrue U XMMUYECKUE CBOMCTBA COJIEH.
[lonyuenue cosen.

['eneTnueckas CBI3b MEXKIY KJIaCCaMU HEOPTAHUYECKUX COCAUHEHHU.

Xumuueckuii IKCnepumenm:

Ka4ECTBEHHOE OIPEJECICHUE COEPKAHUs KUCIOPOAa B BO3AYyX€, MOJYUEHHUE,
coObupanue, pacmo3HaBaHWE M W3YYEHUE CBOWCTB KHCIOpOaa, HaOII0IeHNE
B3aHUMOJICHMCTBUS BEIIECTB C KHUCIOPOAOM U YCIOBUS BO3HUKHOBEHHUS W
IpeKpalieHusi TopeHus (moxapa), O3HaKOMJIeHHe ¢ oOpa3llaMH OKCHIIOB U
ONMHMCaHUE MX CBOMCTB, MOJy4yeHHUE, COOMpaHUE, pACIO3HABAHUE M U3y4YEHUE
CBOWCTB BoJOpoaa (rOopeHHe), B3auMojeicTBre Bomopoaa ¢ okcugoMm memu (1)
(BO3MOXXHO HCIOJIb30BAaHUE BHUACOMATEPUAJIOB), HAOIIOACHUE OOpPAa3I[OB BEIICCTB
KOJMYECTBOM 1 MOJIb, HCCIEJOBAaHUE OCOOEHHOCTEW pacTBOPEHHUS BELIECTB C
pAa3JIMYHOM PACTBOPUMOCTBIO, MPUTOTOBJIEHUE PACTBOPOB C ONPEIACIEHHOU
MAacCCOBOM JI0JIEM PACTBOPEHHOIO BEIIECTBA, B3aUMOIECHUCTBUE BOJbI C METAJLIAMU
(HaTpyeM ©  KaibllueM) (BO3MOXHO HCIOJb30BAaHUE BHUJIEOMATEPUAIIOB),



WCCJIEIOBaHNE OO0pa3l0OB HEOPTraHWYECKUX BEIIECTB PpA3IMYHBIX KJIACCOB,
HaOJFOICHNE W3MEHEHUS OKPACKM MHIAMKATOPOB B PACTBOPAX KHUCIOT W IIEIIOYCH,
uzydeHue B3aumMmozeiicTtBus okcupga menud (I1) ¢ pacTBopoM cepHON KHCIIOTHI,
KHCJIOT C MeTajulaMH, peakUWil HEUTpau3aluH, IOJIYyYEHHE HEPACTBOPHUMBIX
OCHOBaHHM, BBITECHEHHE OJHOTO METAJIa JIPYTMM W3 PacTBOpa COJM, PEUICHUE
DKCIIEPUMEHTAIIBHBIX 3a/1a4 N0 TeMe «BaxHeWmme Kiaaccbl HEOPraHUYECKUX
COCIMHEHUI.

IHepuoauueckui 3axkoH u Ilepuognueckasi cucreMa XUMHYECKHX
iemeHToB JI. U. MenageneeBa. CtpoeHne aroMoB. XUMHYECKAsl CBS3b.
OKHCIANTETBHO-BOCCTAHOBUTEIbLHbIC PEAKIMHU

[lepBbie TOTMBITKM KIAcCU(PHUKAIMNA XUMUYECKHX dJeMeHTOB. [loHsTHE O
rpynmnax CXOJHBIX 3JJIEMEHTOB (IIEJIOYHBIE U IIETOYHO3EMENbHbIE METAILIbI,
raJIoreHbl, MHEPTHBIE Ta3bl). DJIEMEHThI, KOTOpble 00pa3ytoT aM()OTEpPHbIE OKCUIBI
Y TUAPOKCHUJIBI.

[lepnonnueckuit 3axoH. [lepuognyeckas cucreMa XMMUYECKUX 3JIEMEHTOB /1.
HU. MenneneeBa. KopoTkomepuonHas W JIUHHONEpHOAHass  (Gopmbl
[Tepronnueckoii cucrembl xumuueckux 3nmemeHToB JI. . Menneneesa. [lepuoasl
u rpynmbl. DOU3WYECKUH CMBICH MOPSAKOBOTO HOMEpPA, HOMEPOB NEPUOAA U
IPYIIIbI AJIEMEHTA.

Crpoenne atomoB. CoctaB aTOMHBIX siaep. M3oTonbl. DnekTpoHbl. CTpoeHue
JIEKTPOHHBIX ~ 000JI0YeK aToMOB TMepBbIX 20 XUMHUYECKHX JJIEMEHTOB
[Tepuomnueckon cucremnl . WM. MennpeneeBa. XapaKTEpUCTUKA XUMHUYECKOTO
AJIEMEHTA 10 €ro MoJiokeHuto B [lepuoguueckoit cucreme 1. . Menneneena.

3aKOHOMEpPHOCTM M3MEHEHUS paauyca aTOMOB XWMHYECKHUX DJIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOVCTB I10 IPYNIIAM U IIEPUOIaM.

3nauenue [lepuoauueckoro 3akoHa u [leproauyueckoil CUCTEMbI XUMHUUYECKUX
AJIEMEHTOB U1 Pa3BUTUA Hayku W mnpaktuku. [[. 1. MenneneeB — y4€HbIM U
IPaKIaHUH.

Xumuyeckass cBA3b. KoBajneHTHas (moyisipHass W HEMOJISIpHAsl) CBSA3b.
DNEKTPOOTPUIATETLHOCTh XUMUUECKUX 3JIEMEHTOB. IOHHAs CBSI3b.

Crenenb  okuciieHusi.  OKHUCIUTEIIbHO-BOCCTAHOBUTEIBHBIE  PEAKIIUHU.
[Ipornecchl OKMCIIEHNs U BOCCTaHOBIEHUS. OKUCIUTENN U BOCCTAHOBUTEH.

Xumuueckuui IKcnepumenm:

n3ydeHue oOpa3loB BEIIECTB METAUIOB W HEMETaJUIOB, B3aMMOJCHCTBUE
TUJIPOKCUAA ILIMHKA C PAacTBOPAMHM KHUCIOT W WIEJIOYEH, MPOBEACHUE OIBITOB,
WUIKOCTPUPYIOIIUX ~ NPUMEPBl  OKHUCIUTEIBHO-BOCCTAHOBUTEIBHBIX  PEaKUUN
(ropeHue, peakiiy pa3ioKeHHsl, COSIUHEHU).

Mescnpeomemnmnbnie ceasu



Peanu3zanust MeXOpeAMETHBIX CBSI3€M MpU HM3YyYEHUM XUMHU B 8 Kiacce
OCYIIECTBIISIETCS 4Y€pe3 HCIOJIb30BaHWE KaK OOIIMX eCTeCTBEHHO-HAYUYHBIX
MOHATUHN, TAK U MOHATHUM, SBIISIIOIINXCS CUCTEMHBIMU JJIS1 OTJACIbHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOIO LIUKJIA.

OO01Me ecTeCTBEHHO-HAYUYHbIE MOHATHUS: HAy4dHbIH (akT, runoresa, Teopus,
3aKOH, aHalnu3, CHHTE3, Kilaccu(uKaius, TMepUoIUIHOCTh, HaOII0ICHUE,
DKCIEPUMEHT, MOACIUPOBAHUE, U3MEPEHHUE, MOJIECIIb, SIBJICHUE.

@usuka: Marepus, aTroM, OJJIEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIHUJ,
W30TOIbI, PAaAUOAKTUBHOCTh, MOJIEKYJA, JJIEKTPUUYECKUIN 3apsili, BEUIECTBO, TEJO,
00BbEM, arperaTHO€ COCTOSIHME BEILECTBa, ra3, (pU3nyecKkue BEIUYHUHbBI, €IUHUIIbI
U3MEPEHHUsI, KOCMOC, TUIAHETHI, 3BE€3/b1, COMHIIE.

buonorus: ¢orocuntes, qpixanue, bunocdepa.

['eorpadus: armocdepa, ruapochepa, MuHEpandbl, TOPHbIE MOPOJBI,
MOJIE3HBIE UCKOMAEMBIE, TOILUIUBO, BOJIHBIE PECYPCHI.

9 KIIACC

BemecTBo U XMMHYECKasI peaKUMs

[lepnonnueckuit 3axoH. [lepnognyeckas cucreMa XMMUYECKUX 3JIEMEHTOB /1.
N. MenneneeBa. CtpoeHHE aTOMOB. 3aKOHOMEPHOCTH B H3MEHEHUHM CBOWMCTB
XUMHUYECKUX DJIIEMEHTOB IIEPBBIX TPEX NEPUOAOB, Kalus, KalabUusi M HX
COCIMHEHU B COOTBETCTBHHM C IIOJIOKEHUEM 3JIEMEHTOB B Ileproanueckoit
CHUCTEME U CTPOCHHUEM UX aTOMOB.

CrpoeHre BellecTBa: BHIBl XUMHUYECKOW CBSI3U. THIBI KPUCTALNIMYECKUX
PELETOK, 3aBUCUMOCTh CBOMCTB BELIECTBA OT THUIIA KPUCTAJUIMYECKON PEHIETKH U
BUJIA XUMHYECKOMU CBSI3H.

Knaccudukaius u HOMEHKIATypa HEOPTaHWYECKUX BEMIECTB. XUMHYECCKUE
CBOMCTBA BEUIECTB, OTHOCSIIMXCA K Pa3IMYHbIM KJIACCaM HEOPraHUYECKHUX
COEAMHEHU, TEHETUYECKas CBSI3b HEOPTaHUYECKUX BEUIECTB.

Knaccudukanysa XuMUueckux peakiuii Mo pa3IuyHbIM NpU3HaKaM (110 YUCITy
U COCTaBy YYacTBYIOIIMX B PEAKIUHU BEIIECTB, MO TEIUIOBOMY 3(PQeKTy, Io
W3MCHEHUIO CTETICHEH OKHMCIICHUS XMMHYECKUX 3JIEMEHTOB, MO OOPAaTUMOCTH, TI0
YYACTHIO KaTajau3aropa). DK30- U 3HIOTEPMHUUYECKUE PEAKLIUHU, TEPMOXUMUYECKUE
YpaBHEHUS.

[TonsiTue 0 ckOopocTHM XUMHUYECKOM peakuuu. [loHsTHE 00 0OpaTUMBIX U
HEOOpAaTUMBIX XUMHUYECKUX peakiusX. [IoHSITHE 0 TOMOTE€HHBIX M TeTEPOTeHHBIX
peakuusax. [lonsatue o xaranuse. [lonsTue 0 xumMuueckoM paBHoBecuu. PakToOpHI,
BIIMAIONIME HA CKOPOCTh XMMHUYECKOW pEAKUMH M TMOJIOKEHUE XUMHYECKOTO
paBHOBECHS.

OKHCIUTETbHO-BOCCTAHOBUTENILHBIE  PEaKlMM,  JJIEKTPOHHBIM  OanaHc
OKHCJIUTEIIbHO-BOCCTAHOBUTEIIBHOMN peaKuuu. CocraBiieHue YpaBHEHU



OKHCJIUTENbHO-BOCCTAHOBUTENBHBIX ~ PEAKUM C  HCIOJb30BAHUEM  METOJA
AJIEKTPOHHOTO OaiaHca.

Teopus 3MEKTPOIUTUYECKON JUCCOLMALIMH. DIEKTPOIUTHI U HEAJIEKTPOJIHUTHI.
KaTtnonsl, annoHsl. MeXaHU3M [HCCOLMAIMU BEIIECTB C PA3JIMYHBIMU BUIAMU
XuMu4eckou cBsizu. CteneHp Auccounanuu. CHUIbHbBIE U C1a0bIe 3JIEKTPOJIUTHI.

Peakinu moHHoro oOMeHa. Y ciaoBUs MPOTEKaHUS PeaKiuii HOHHOTO OOMeHa,
NOJIHBIE M COKpAalEHHbIE HMOHHBbIE YypaBHEHUs peakuuid. CBoiicTBa KHUCIOT,
OCHOBaHMM M COJIEM B CBETE€ MPEACTaBICHUNA 00 3ICKTPOIUTHYECKON
nuccounanuu. KauectBeHHbIE peakiny Ha MOHBL. [IOHATHE O TUAPOIINU3E COJIEH.

Xumuueckuii IKCnepumMenm:

03HAKOMJIEHUE C MOJEISIMU KPUCTAJUIMYECKHX PEIMIETOK HEOPraHWYECKHUX
BEIIECTB — METAJUIOB MU HEMETauloB (rpaduTa W anamasza), CIO0KHBIX BEIIECTB
(xJopuaa HaTpus), UCCIEIOBAHUE 3aBUCUMOCTH CKOPOCTH XMMHUYECKON peakinu
OT BO3JCUCTBUSL PA3NTMYHBIX (PAKTOPOB, HCCIEAOBAHHE BJIEKTPONPOBOAHOCTU
pacTBOPOB BEUIECTB, IMPOLECCA JWCCOLUUALMU KHUCIOT, IIEJIOYEM U COJIeH
(BO3MOXXHO  HCIOJB30BAHME  BUJEO MATEPHAIOB), IPOBEJCHHE  OIBITOB,
WUTIOCTPUPYIOIIMX  MPHU3HAKW  MPOTEKaHHWA  peakuuid HOHHOrO  OOMEHa
(oOpazoBaHue oOcajka, BBIJCICHHE Ta3a, O0O0pa30BaHHE BOJbI), OIBITOB,
WUIKOCTPUPYIOIIUX ~ NPUMEPBI  OKHUCIUTEIBHO-BOCCTAHOBUTEIBHBIX  pEaKUUN
(ropeHue, peakiuu pa3ioKEeHUs, COCUHEHHUS), PACO3HABAHUE HEOPraHUYECKUX
BEIIECTB C TIOMOIIbIO KAYECTBEHHBIX pEAKIMd Ha HOHBI, pEUICHUE
AKCIEPUMEHTAJIBHBIX 33/1a4.

HemeTaJuibl 1 MX cOeIMHEHHUS

OOmast xapakTepuctuka rajnoreHoB. (OCOOEHHOCTH CTPOEHHUS aTOMOB,
XapakTepHble cTeneHu okuciaeHus. CTpoeHne U (U3HUecKue CBOMCTBA MPOCTHIX
BEIIECTB — TajoreHoB. XHUMHYECKHE CBOWCTBA HAa MNOpUMEpEe  XJopa
(B3aUMOJEHCTBUE C METaUlaM{, HEMEeTallaMH, HIero4amMu). XJIOPOBOAOPO/I.
CosisiHasg KHUCIIOTAa, XMMUYECKUE CBOMCTBA, MOJYy4YE€HUE, NMpUMEHEHHUE. [lelicTBHe
XJIOpa U XJOPOBOJOPOJa Ha OPTraHU3M uelloBeKa. BaxkHeilmme XJIOpUAbl U HX
HAaxO0XJICHUE B IIPUPOJIE.

OOmast xapakTepuctuka 31eMeHTOB VIA-Tpynmbl. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTepHbIEe cTerneHu okucieHus. CTpoeHue M (PU3MyecKue CBOMCTBA
MPOCTBIX BEILIECTB — KUCIOPOAA U cepbl. AJUIOTPOIHbIE MOAU(PUKAIIMN KUCIOPOIa
U cepbl. XUMUYeckue cBoicTBa cepbl. CepoBOJOpOJ, CTpoeHue, (U3NYECKue U
XUMUYECKHE CBOMCTBA. OKCHIIBI CEpbl KaK MPEICTABUTEIN KUCIOTHBIX OKCHJIOB.
CepHas kuciora, Qu3MUeCKue W XUMHYECKHE CBOMCTBa (00IIME Kak
NpeACTaBUTENS Kjacca KHUCIOT U chnenuduyeckue). XHUMHUYECKHE peakluu,
JeXallue B OCHOBE MPOMBILIUIEHHOTO CHOcO0a MOMYYEHUsI CEPHOM KHCIIOTHI.
[Ipumenenue cepHoi KuciaoThl. Conu CepHON KUCIOThI, KAU€CTBEHHAs peaKiys Ha



cynedar-uon. Haxoxaenue cepbl U €€ COEIMHEHUH B MpPUPOJE. XUMHUYECKOE
3arpsi3HEHHE OKPYKAIOIIEH CpeAbl COEIMHEHHSIMU Cepbl (KUCIOTHBIE TOX]IH,
3arpsiI3HEHUE BO3/1yXa U BOJIOEMOB), CLIOCOOBI €ro MpeA0TBPAILECHUS.

OO6mast xapakrepuctuka 31eMeHTOB VA-rpymmbl. OCoOOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTEpHbIE CTENEHU OKHCIECHUS. A30T, paclpOCTPAHEHHE B MPUPO/IE,
duznyeckue U XxuMuyeckue cBoictea. Kpyrosopot a3ora B mpupojae. AMMuUak, ero
duznyecKkue 1 XMMHUYECKHE CBOMCTBA, MOJyuyeHue U npuMenenue. Coiau aMMOHus,
ux (pU3NUECKUE U XUMUYECKHE CBOMCTBA, MpUMeHeHne. KauecTBeHHas: peakiys Ha
MOHBI aMMOHHS. A30THasi KUCJIOTa, €€ MoJiydeHHue, (PU3NYECKue M XUMHUYECKHe
cBoMcTBa (0OIIME Kak TMPEACTaBUTES Kjacca KHUCIOT U cheruduueckue).
Hcnonp3oBaHne HUTPATOB H COJICM aMMOHHSI B KAadeCTBE MHUHEPATbHBIX
ynoOpeHuil. XuMHU4YecKoe 3arps3HeHUEe OKPYKAIOIIECH Cpellbl COSTMHEHUSIMU a30Ta
(KUCIIOTHBIE JOXIW, 3arps3HEHHE Bo3Ayxa, MOo4YBbI W Boaoémon). docdop,
ajuioTponHeie Moaudukanuu ¢gocdopa, puznueckue M XUMHUYECKHE CBOMCTBA.
Oxcup docdopa (V) u dbochopHas Kuciaora, u3HIeCKUe U XUMHIECKUE CBOMCTBA,
nosyderue. Mcnons3oBanne GpocdaToB B Ka4ECTBE MUHEPATHHBIX YI0OPEHUN.

OOmast xapakTepuctika 31eMeHToB |VA-Tpynmbl. OcOOEHHOCTH CTPOEHUS
aTOMOB,  XapaKTEpHbIE  CTEMEHH  OKUCIEHHUSA.  YTIEpOoJ,  aJUIOTPOMHbIE
MOAM(UKALIMKM, PACHPOCTpaHEHUE B TNpHUpoje, (U3MYecKue U XUMHYECKUE
cBoricTtBa. AncopOuusa. Kpyrosopot yriaepona B mpupone. OKCuabl yriiepoaa, ux
¢usznyeckue W XUMHYECKHE CBOMCTBA, JCWCTBUE Ha JKUBbIE OPTraHU3MBbI,
MOJIy4YeHUE U MPUMEHEHHE. DKOJOTUYECKHE MPOOJIEMBbI, CBSI3aHHBIE C OKCHIOM
yraepoaa (IV), rumoreza riaoOalbHOTO TMOTEIJICHUS KJIWMaTa, NapHUKOBBIN
a3 dekT. YroapHas KUciIoTa U €€ coiu, uX GU3nYecKre U XMMUYECKUEe CBOMCTBA,
MoJiydeHHe W TnpuMeHeHne. KauecTBeHHass peakuuss Ha KapOOHAT-HOHBI.
Hcnonp3oBanne kKapOOHATOB B OBITY, MEIUIIMHE, TPOMBIIIEHHOCTH W CEIHCKOM
XO3SIMCTBE.

[lepBoHaUasIbHBIE TOHATUS 00 OPraHUYECKUX BEIIECTBAX KAK O COCTUHEHUSX
yriaepoja (MeTaH, 3TaH, 3TUJIEH, alleTHWIECH, TaHOJI, TJINLEPUH, YKCYCHAs KACIIOTA).
[IpupogHbie HMCTOYHUKHA YTIIEBOJOPOAOB (yrojb, NPHUPOAHBIA Ta3, HEDTH),
OPOAYKTHI UX mepepaboTku (O€H3WH), UX poJib B OBITY W TNPOMBIIUICHHOCTH.
[ToHsiTHE O OMOJIOTMYECKH BaXKHBIX BEIIECTBAX: JKUpaX, OelikaX, yriieBoJax — U UX
poid B OKM3HM 4eloBeKa. MarepualibHOEe €AMHCTBO OpPraHUYECKUX U
HEOPraHUYECKUX COCIMHEHHM.

Kpemuuii, ero ¢Qusmueckne M XUMHYECKHE CBONCTBA, TMOJIY4YCHHE U
npumeHenue. CoenuHeHHs KpemMHusi B mpupozae. OOume mnpeacraBieHuss o0
okcune kpemuus (IV) u kpemuueBoit kucnore. CUIMKAThI, UX HCIOJIb30BAaHUE B
ObITYy, B MPOMBIIUICHHOCTU. BajkHelilline CTpOUTENIbHbIE MaTepHalbl: KepaMHKa,



CTEKJIO, IIEMEHT, OEeTOH, *kene300eToH. [IpobreMbl 6e30macHOTr0 MCMOIb30BAHUS
CTPOUTEIBHBIX MAaTEPUAJIOB B [IOBCETHEBHOU KU3HH.

Xumuueckuii IKCnepumenm:

U3y4eHue 00pa30B HEOPTaHUYECKHUX BEIIECTB, CBOMCTB COJITHOW KHUCIIOTHI,
MIPOBE/ICHHE KAUECTBEHHBIX PEaKlMi Ha XJIOPHU-UOHBI U HAOIIOACHUE MPU3HAKOB
UX TPOTEKAHMs, OMBITHI, OTpa)karolre (QU3NUECKHe M XUMHUYECKHE CBOWCTBA
TaJION€HOB M WX COEIMHEHHMH (BO3MOXXKHO HCIIOJIb30BAHHE BHUIAEOMATEPUAJIOB),
O3HAKOMJIEHHE C oOOpa3laMu XJIOPUIOB (TajJoT€HHUJO0B), O3HAKOMJICHHE C
oOpasmamMu  ceppl M €€  COCIMHEHUSAMH  (BO3MOXKHO  HCIIOJIb30BAaHUE
BHJICOMATEpUAIIOB), HAOJIIOICHUE Tpollecca OOyIJIMBaHUS caxapa IoJ| JeHCTBUEM
KOHLICHTPUPOBAHHOM  CEPHOM  KHUCJIOTBI, M3y4€HUE XHMHUYECKHX CBOMCTB
pa30aBIIEHHOI CEpHOI KUCIOTHI, MPOBEICHNE KaYECTBEHHON Peakuu Ha Cyib(aT-
MOH W HAOJI0JIeHWEe NpHU3HaKa e€ MpPOTEKaHUs, O3HAKOMIIEHHE C (PU3UUECKUMU
cBOMcTBaMH a3oTa, (ochopa M HX coeAMHEHUH (BO3MOXXHO HCIOIb30BaHUE
BUJIEOMATEPHUATIOB), 00pa3aMu a30THBIX U (HocHOpHBIX ya0oOpeHui, moaydeHue,
coOupaHMe, paclo3HaBaHME M M3YyYEHUE CBOWCTB aMMHaKa, MPOBEIACHHE
KaueCTBEHHBIX PEaKIMii Ha MOH aMMOHHS U (pochaT-uoH U M3ydeHne MpU3HAKOB
UX IIPOTEKaHMUsl, B3aUMOICMCTBUE KOHLIEHTPUPOBAHHOW a30THOW KUCJIOTHI C ME/IBIO
(BO3MOXXHO  HCIIOJB30BAHME  BUIEOMATEPHUATIOB), U3ydeHue  Mojelen
KPUCTAJUIMYECKNX PEmETOK anmasa, rpadura, QywiepeHa, O3HAKOMIICHHE C
IPOLECCOM aACOpPOLMU PAaCTBOPEHHBIX BEUIECTB AaKTHUBHUPOBAHHBIM YIJIEM U
YCTPOMCTBOM NPOTHBOrasa, MoJydeHHe, cOOMpaHue, paclo3HaBaHUE U H3YyUYEHHE
CBOMCTB YIJIEKHCIIOTO rasza, MpOBEJICHHE KaueCTBEHHBIX pEaKIMil Ha KapOOHAT U
CUWJIMKAT-UOHbl W U3YYCHHE TMPU3HAKOB UX MPOTEKAHUS, O3HAKOMIIEHHUE C
NPOAYKIMEH CHUJIMKATHOM MPOMBIIUIEHHOCTH, PEIICHHE 3KCIEPUMEHTAIbHBIX
3a7a4 110 TeMe «BaykHelIre HeMeTaluIbl U KX COCIMHEHUS».

MeTaJuibl 4 X COeIMHEHU S

OO01ast XxapakTepUCTHUKa XUMUYECKUX JIEMEHTOB — METaJUIOB Ha OCHOBAHUHU
ux nonoxeHus B llepumommyeckor cucremMe xumudeckux diaeMeHtoB 1. W.
MenpaeneeBa u ctpoeHus atoMoB. CTpoeHHe MeTauioB. MeTaindeckas CBs3b U
METajUIMYecKass  KpUCTAUIMYECKass  peIETKa.  OJJIEKTPOXMMUYECKHH Pl
HaIpspKeHU MeTauioB. duznueckue U XUMHUUECKHE CBOMCTBA MeTailioB. O01ue
CrocoObl MOdy4YeHus: MeTamioB. [loHsATHE O KOpPpO3UM METaIOB, OCHOBHBIE
CrocoObl 3amuUThl UX OT Koppo3uu. CriaBel (CTalb, YYTyH, TIOPATIOMHHHM,
OpoH32a) ¥ X MPUMEHEHNE B OBITY ¥ TIPOMBIIIEHHOCTH.

[Ilenounble MeTambl: noNoXkKeHue B llepronnueckoil cucTeMe XMMUYECKUX
anementoB . M. MenaeneeBa, CTpO€HHE MX aTOMOB, HaXOXKJIEHHUE B IPUPOJE.
duznyeckre U XMMUYECKUE CBOMCTBA (HA mpumMepe HaTpus U kanus). OKcunbsl u



TUAPOKCUILI HaTpusi W Kanus. [IpuMeHeHue WIENOYHBIX METaIOB M MX
COCJIMHCHUH.

[[lenoyno3emenbpHblE METAJUIbl MAarHMi M KaJblMH: IIOJIOXKEHHE B
[Tepuognueckon cucreMe xumuueckux aneMeHToB JI. M. MenneneeBa, ctpoeHue
MX aTOMOB, HaX0XJAEHUE B Npupoae. PU3nuecKue 1 XMMUYECKUE CBOMCTBA MarHus
U Kanblus. BaxuHelue coeIUHEHUS KalblUs (OKCHH, TUIPOKCUI, COJIH).
XKécTkocTh BOJBI M CIOCOOBI €€ yCTpaHEHUS!.

AuntoMuHUN: TTos10keHue B [leproindeckoil CucTeMe XuMHUYECKUX 3JIEMEHTOB
. . MenpneneeBa, CTpOEHHE atoma, HaXOXKIACHUE B Ipupoje. Pusnyueckue u
XUMHUYECKHE CBOMCTBA aFOMUHMSA. AM(OTEpHBIE CBOMCTBA OKCHJIA U THIPOKCH]IA
aJIIOMUHMS.

Keneso: nonoxenne B [lepuognueckon cucreMe XUuMHYECKUX JIEMEHTOB /.
. MengeneeBa, CTpoEHHME aroma, HaxOXIcHUE B mnpupoac. Duznyeckue u
XUMHUUYECKHE CBOMCTBA xkene3a. OKCubl, Tupokcubl U conu xenesa (I1) u xenesza
(1), mx cocraB, CBOWCTBA U TIOJy4EHHE.

Xumuueckuii IKcnepumenm:

O3HAKOMJIEHHE C O0Opa3lamMu METaUIOB W CIUIaBOB, WX (U3HUYECKUMU
CBOWMCTBAMH, HW3YUYCHHE  PE3YyJbTaTOB  KOPPO3HH  METALIOB  (BO3MOXKHO
UCIIOJIL30BAaHUE BHUJECOMATEPUATIOB), OCOOCHHOCTEH B3aMMOJICUCTBUSA OKCHJIA
KJIbI[USI W HATpus C BOJOM (BO3MOXKHO HCIIOJ30BAaHUWE BHUACOMATEPHUAIIOB),
HCCIIEIOBAHUE CBOMCTB KECTKOM BOJIBI, ITPOLECCA TOPEHUS XKeJe3a B KUCIOPOJE
(BO3BMOXKHO  KCMOJIb30BAaHWE  BHJICOMATEPHUANIOB), TMPU3HAKOB  MPOTEKAHUS
Ka4ECTBEHHBIX PEaKIMii HAa WOHBI: MarHus, KajablMs, aTlOMUHUS, I[IMHKA, JKeJe3a
(I u xenesza (111), meau (1), HaOMIOACHNE U ONMMCAHUE MPOILIECCOB OKPAIIMBAHHMS
IJaMEHH MOHAaMM HaTpusi, Kajdud U Kajlblusi (BO3MOXXHO HCHOJIb30BaHUE
BHJICOMATEPHAIIOB), HCCIICIOBAaHNE aM(POTEPHBIX CBOMCTB THAPOKCHAA ATFOMHHUS
Y TUJIPOKCHUJIA IIMHKA, PEHICHUE SKCIIEPUMEHTAIIBHBIX 33/1a4 M0 TeMe «BaxxHenne
METAaJIJIbl U X COCIMHCHUS.

XHMHUA M OKpY:KaoUias cpeaa

BemecTtBa m Marepuanbl B NOBCEIHEBHOW XM3HHM YEJIOBEKA. be3omacHoe
WCITOJIb30BAHUE BEIIECTB M XUMUYECKUX peakiuii B ObITy. [lepBas momonrs npu
XMMHUYECKUX 05KOTaX U OTPABJICHUSX.

XUMHUYECKOE 3arpsi3HEHHE OKpYKarolleld cpejnl (MpeaeibHasl JOoIMyCcTUMas
KOHIIeHTpalus Bemiects, aaiee — [1/IK). Ponb xuMun B pelieHHH 3KO0JIOTHYECKUX
npobiiem.

Xumuueckuii IKcnepumenm:

n3yueHue oOpaslioB MaTepuasioB (CTEKJIO, CIUIABbI METAJIOB, MOJMMEPHBIC
MaTepualbl).

Mesricnpeomemmnbnie ceasu



Peanm3anuss MexXmnpeaMETHBIX CBs3el NMPH W3yYEeHUM XHMUU B 9 Kiacce
OCYIIECTBIISIETCS 4Y€pe3 HCIOJIb30BaHWE KaK OOIIMX €CTeCTBEHHO-HAYUHBIX
MOHSITHIA, TaK W TIOHATUH, SBJISIONIMXCS CUCTEMHBIMHU IS OTIEIBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOTO ITHKJIA.

OOmue ecTeCTBEHHO-HAYYHBIC TOHATHS: HAYYHBIH (DaKT, TMIIOTE3a, 3aKOH,
TEOpHUs, aHallu3, CHHTE3, KiIaccupuKaluusa, NEpPUOJAUYHOCTb, HAOIIOECHHE,
IKCIIEPUMEHT, MOJCIMPOBAHNE, HW3MEPECHUE, MOJCIb, SIBICHUE, MapPHUKOBBIN
s PeKT, TEXHOIOTHS, MaTEPHUAIIBI.

duszmka: Marepus, aToM, OJICKTPOH, MPOTOH, HEUTPOH, HWOH, HYKIHI,
U30TOIbI, PaJMOaKTUBHOCTh, MOJIEKYJa, JJICKTPUUYCCKUN 3apsi, MPOBOTHUKH,
MOJyIPOBOJIHUKH, JUDJIEKTPUKH, (OTORIEMEHT, BEIIECTBO, TeENO, OO0BEM,
arperaTHoe COCTOSIHUE BEIECTBA, a3, pacTBOP, PACTBOPUMOCTb, KpUCTAITNYECKast
pemérka, CruiaBbl, (pU3MYECKHE BEIMYMHBI, CAMHUIIBI W3MEPEHUsS, KOCMUYECKOE
IIPOCTPAHCTBO, MJIAHETHI, 3BE3/1b1, COTTHIIE.

buonorus: ¢orocunTes, apixanue, Ouocdepa, SKOCHCTEMa, MUHEPATHHBIC
yIoOpeHUs, MUKPOAJIEMEHTHI, MAKPOAJIEMEHTHI, TUTATEIIHHBIE BEIIECTBA.

['eorpadusi: armocdepa, ruapocdepa, MUHEpaNIbl, TOPHBIE MOPOJIBI,
TMI0JIC3HBIE UCKOTIaeMbI€, TOTTUBO, BOJHBIC PECYPCHI.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
XUMHHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

JIMYHOCTHBIE PE3yJIbTaThl OCBOEHUS MPOrpaMMbl OCHOBHOIO OOLIEro
o0pa3oBaHMsl JOCTUTAIOTCS B XOJ€ OOYy4YeHHMsS XMMHHM B €IWHCTBE Y4YeOHOU u
BOCIIMTATEIIbHOU JEATEIBHOCTA B COOTBETCTBUM C TPAJULIMOHHBIMU POCCUMCKUMU
COLIMOKYJIbTYPHBIMA U JyXOBHO-HPAaBCTBEHHBIMHM LICHHOCTSMM, IIPUHATHIMU B
oOliecTBe MpaBUjIaMM M HOpPMamMHM IIOBEJIEHUS M CIHOCOOCTBYIOT IpolieccaM
CaMONO3HAaHUs, CAMOPA3BUTHUS U COLTUAIM3ALUN OO YHArOIINXCS.

JIM4HOCTHBIE  pE3yJIbTaTbl  OTPAaXKalOT  TOTOBHOCTh  OOyYaroIIHUXCS
PYKOBOJACTBOBATbCS CUCTEMOM IIO3UTHBHBIX IICHHOCTHBIX OPHEHTALUH W
pPacCUIMPEHHE OIBITA IEATEIBHOCTH Ha €€ OCHOBE, B TOM YHUCJIE B YACTH:

1) naTpuoTHYECKOT0 BOCIIUTAHUS:

LEHHOCTHOT'O OTHOILIEHHS K OT€YECTBEHHOMY KYJIbTYPHOMY, HUCTOPHYECKOMY
U HAay4YHOMY HAcCJEIHI0, MOHMMAaHUS 3HAYEHHUS XWMHUYECKOW HAayKH B KU3HU
COBPEMEHHOr0 OOLIeCTBa, CIOCOOHOCTH BIAJETh JOCTOBEPHOM HMH(pOpmanuen o
IIEPENOBBIX JOCTH)KCHMSX W OTKPBITUSAX MHUPOBOM M OTEYECTBEHHOM XUMUHU,
3aMHTEPECOBAHHOCTH B HAYUHBIX 3HAHUAX 00 YCTPONCTBE MUpa U OOIIECTBA;

2) rpaskKAaHCKOr0 BOCIUTAHMA:

IIPEACTABICHUS] O COLMAIBHBIX HOPMax M IMpaBUJIaX MEXIMYHOCTHBIX
OTHOLIEHUH B KOJUIEKTHBE, KOMMYHUKATHUBHON KOMIIETEHTHOCTH B OOLIECTBEHHO
NOJIE3HOM,  y4eOHOMCCIIENOBATENbCKOM, TBOPYECKOM M JOpyrMx  BUIax
JESTEIIbHOCTH, TOTOBHOCTU K Pa3HOOOpPa3HOW COBMECTHOM JAESITENBbHOCTU MpU
BBIMIOJITHEHUHM Y4€OHBIX, ITO3HABATEIbHBIX 3a7a4, BBIMNOJHEHUH XUMHYECKHX
HKCIEPUMEHTOB, CO3/1aHUN YYE€OHBIX ITPOEKTOB, CTPEMJICHUS K B3aUMOIIOHUMAHUIO
¥ B3aUMOIIOMOIIM B IIPOLIECCE OTOM Yy4yeOHOW NEATEIbHOCTH, TI'OTOBHOCTHU
OLICHMBaTh CBOE IIOBEJECHWE M TMOCTYNKH CBOMX TOBAapUUIEH C MO3WULUU
HPaBCTBEHHBIX M MIPABOBBIX HOPM C YYETOM OCO3HAHHUS MOCIEACTBUI IOCTYIIKOB;

3) HEHHOCTH HAYYHOT'O MO3HAHUS:

MHUPOBO33pPEHYECKNE IPEICTABICHUS O BEIIECTBE M XMMHUYECKOW pPEAKLMH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO DPa3BUTHs HAayKH M COCTaBJISIOLINE
OCHOBY JUIsl IOHUMAaHHs CYIIIHOCTH HAayYHOW KapTUHBI MUpA, NPEICTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pa3BUTUS IPHUPOABI, B3aUMOCBA3SX YEJIOBEKA C
MIPUPOTHOM CPENOM, O POJIM XUMHUH B TTIO3HAHUHU 3TUX 3aKOHOMEPHOCTEM;

II0O3HABATEJIbHBIE MOTHUBBI, HAIIPaBJICHHBIE Ha ITOJIYYEHUE HOBBIX 3HAHWN IO
XUMHH, HEOOXOIUMBIE Uil OOBSACHEHHUs HAOJIIOJJaeMBIX IPOLECCOB U SIBJICHU,
MO3HABATEJIbHON, MH(POPMAIIMOHHON W YHUTATENbCKOH KyJIbTYpbl, B TOM YHUCIE
HABBIKOB CaMOCTOSITEIbHOM pabOThl C y4eOHBIMM TEKCTaMH, CIPaBOYHOU



JUTEPATYPON, JIOCTYIMHBIMA TEXHUUYECKHUMH CpEACTBAMU HH(POPMAIMOHHBIX
TEXHOJIOTHH;

UHTEpeC K OOY4YeHHUI0 U TO3HAHUIO, JI0003HATEIBHOCTh, TOTOBHOCTH U
CIIOCOOHOCTh K  €aMOOOpa30BaHUIO, TMPOEKTHOM W  HUCCIEeN0BATENbCKOU
NEeSATEIbHOCTH, K OCO3HAHHOMY BBIOOPY HANpaBJIEHHOCTH M YPOBHS 0Oy4YeHUsS B
JIaTbHEHIIIEM;

4) popmMupoBaHUSs KYJbTYPHI 310POBbSI:

OCO3HaHUE IIEHHOCTH J>KU3HHU, OTBETCTBEHHOTO OTHOIIEHHUS K CBOEMY
3I0POBBIO, YCTAHOBKM Ha 3[0pOBbI 00pa3 »W3HH, OCO3HAHUE MOCIEICTBUNA U
HEMPUATUE BPEIHBIX MPUBBIYEK (YIOTPEOICHUS aJKOrojsl, HAPKOTUKOB, KypEHHUS),
HEOOXOMMMOCTH COOJNIO/IEHNUsS TIpaBWJ OE€30MAaCHOCTH TMpU  OOpaIleHWH ¢
XUMUYECKUMH BEIIECTBAMH B OBITY U pPEaTbHOU KU3HMU;

5) TpyA0BOr0o BOCIIHTAHUSI:

MHTEpEC K MPaKTUUYECKOMY U3yUYEHHUIO TTpodeccuil u TpyJia pa3IuyHOro poja,
YBOXEHHUE K TPYAy M pe3yibTaTaM TPYIAOBOH IEATEIbHOCTH, B TOM 4YHUCJE Ha
OCHOBE TMPUMEHEHHUS TMPEAMETHBIX 3HAHWW 10 XWUMHUHU, OCO3HAHHBIA BHIOOD
WHUBUTyaIbHON TPACKTOPUHU MPOJOHKEHUS 00pa30BaHUs C YIETOM JIMYHOCTHBIX
WHTEPECOB U CIIOCOOHOCTH K XUMHH, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH,
ycrenHon npodeccuoHaabHOM IeITEIbHOCTH U Pa3BUTHSI HEOOXOAMMBIX YMEHUH,
TOTOBHOCTb aJalTUPOBATHCS B MPOQPECCUOHANBHOM Cpeie;

6) 3K010rM4ecKOr0 BOCIIUTAHUSI:

HKOJIOTUYECKU 1EJIECO00pa3HOEe OTHOIICHHE K MPHUPOAEC KaK HCTOYHUKY
KU3HU Ha 3emiie, OCHOBE €€ CyIIeCTBOBaHUS, TOHUMAaHUE [IEHHOCTU 3JI0POBOIO U
Oe3omacHoro oOpa3a >KH3HH, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
Gu3nYeCKOMY M TICUXHYECKOMY 3JI0pPOBBIO, OCO3HAHUE IEHHOCTH COOJIOICHUS
paBuJ 6€30MACHOTO MOBEECHUS MpU padOTe ¢ BELIECTBAMHU, & TAKXKE B CUTyaIUsX,
YTPOXKAIOIINX 3I0POBbIO U )KU3HU JIOJEH;

CIIOCOOHOCTH MPUMEHSTh 3HAHUSA, MOJy4YaeMble MPU U3YYEHUH XUMHH, IS
peleHns 3a1a4, CBA3aHHbIX C OKPYKaIOLEeH IPUPOJIHON CPENOU, JJIs ITOBBIIIECHUS
YPOBHSI  OKOJIOTUYECKOW  KYJBTYpPhI, OCO3HAHUS TJOOATBHOTO  XapakTepa
HKOJIOTHYECKUX TMPOOJIEeM M IMyTel WX PEelIeHUs MOCPEICTBOM METOJO0B XHUMUU,
HKOJIOTHYECKOTO MBIIUICHUS, YMEHUS PYKOBOJCTBOBATHCA UM B MO3HABATEJIBbHOM,
KOMMYHUKAaTUBHOMN U COLMAIBHOW MPAKTHUKE.

METAIIPEAMETHBIE PE3YJIBTATHBI

B cocraBe wmeTanpeaMeTHBIX PE3YJIbTATOB BBIACISIOT 3HAYMMBbIE IS
dbopMHpOBaHUS MHUPOBO33PEHHS OOIEHAyYHbIE TOHATUS (3aKOH, TEOopHus,
OPUHIUI, TUIIOTE3a, (PAKT, CUCTEMA, MPOLECC, IKCIEPUMEHT U JIPYToe.), KOTOPbIe
UCIIOJIb3YIOTCSl B €CTECTBEHHO-HAYYHbIX YYEOHBIX MpPEeIMETaxX M MO3BOJSIOT Ha
OCHOBE 3HAaHUU M3 ATUX MPEIMETOB (POPMHUPOBATH MPEACTABICHUE O IEIOCTHOU



HAyYHOW KapTHMHE MHUPA, U YHUBEpPCaIbHbIC YUeOHbBIE NEUCTBUS (TIO3HABATEIIHHbIC,
KOMMYHUKATHBHBIC, DPETYJISTHBHBIC), KOTOphIE oOOecreunBaroT (HOpPMHUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IJITAHUPOBAHHUIO W OCYIIECTBICHUIO Y4EOHOU
NEeSATEIbHOCTH.

Ilo3naBaTe/ibHbIE YHUBEPCAJIbHbIE YUeOHbIE /1eiiCTBUS

ba3oBble Jornyeckue 1eicTBU:

YMEHHUSI HKCIMOJb30BaTh MNPUEMBI JIOTUUECKOTO MBIILIICHUS] MPU OCBOCHUH
3HaHWI: PacKphIBaTh CMBICT XMUMHYECKUX MOHSTHM (BBIIEISATh UX XapaKTEpHbIC
MPU3HAKHU, YCTaHABJIMBATh B3aMMOCBS3b C JIPYTUMHU TOHSTHUSIMH), UCIOJIb30BAThH
MNOHATHUS 1711 OOBSICHEHUS OTIIEIbHBIX ()AKTOB U SIBJICHHM, BHIOMPATh OCHOBAHUS U
KPUTEPUH U1l KIACCH(UKAIMK XUMUYECKUX BEIIECTB U XUMHYECKUX PEaKIIUi,
yCTaHABIMBATh MPUINHHO-CIICJCTBEHHBIC CBA3U MEXKIY OOBEKTaMH H3yUCHHS,
CTPOUTH JIOTHUECKUE PACCYXKJCHUS (MHIYKTUBHBIE, JEYKTUBHBIC, TI0 aHAJIOTHH),
JienaTh BBIBOJIbI M 3aKIIFOUCHUS;

YyMEHHUE TMPUMEHSATh B TMPOIECCEe MO3HAHUSI TOHATUA (NpeAMETHhIE U
METanpeIMETHbIC), CAMBOJIMYECKUE (3HAKOBBIE) MOJIENU, UCIOJIb3yEMbIE B XUMUU,
peo0pa3oBEIBATH MIHUPOKO MPUMEHSIEMbIE B XUMHUH MOJICIbHBIC TIPEACTABICHUS —
XUMUYECKUNA 3HaK (CUMBOJ D3JIEMEHTa), XUMHueckas ¢GopMmyrna U YypaBHEHHUE
XUMUYECKON PEAKIUU — MPU PEUICHUH Y4eOHO-TI03HABATENbHbBIX 33/a4, C YYETOM
ATUX MOJIEIBHBIX MPEJCTABICHUI BBISBIATh M XapaKTEPU30BATh CYIIIECTBEHHbIC
MIPU3HAKN W3Yy4aeMbIX 00BEKTOB — XUMHUYECKUX BEIIECTB U XUMHUYECKUX PEaKIIUM,
BBISIBJIATH  OOLIME  3aKOHOMEPHOCTH, MPUYMHHO-CIEJACTBEHHBIE CBA3M U
IPOTUBOPEYMS B U3YHAEMBIX MPOLECCAX U SBICHUSIX.

Bba3oBble uccienoBarejbcKye 1eMCTBUSA.

YMEHHE HCIOJIb30BaTh MOCTABJIEHHBIE BOMPOCHI B KAue€CTBE HHCTPYMEHTA
MO3HAHUS, a TaKKe€ B KA4eCTBE OCHOBBI JUIsi (POPMHUPOBAHUS THUIOTE3BI II0
IPOBEPKE MPABUIBHOCTU BBICKA3bIBAEMbBIX CY>KIECHUM;

NpUOOpPETEHUE OINbITa MO T[UIAHUPOBAHUIO, OpPraHU3AlMU U MPOBEJACHUIO
YYCHMUYECKUX JKCIIEPUMEHTOB, YyMEHHWE HaOIomaTh 3a XOJO0M IIpoliecca,
CaMOCTOSITENIbHO MPOTHO3UPOBATh €r0 pe3ysbTar, (GopMyIHpoBaTh 0000IIEHUS U
BBIBO/IbI 110 Pe3yJibTaTaM MPOBEAEHHOIO ONbITA, UCCIIEIOBAHUS, COCTABISATh OTUET
0 MpoJIeJIaHHOM paboTe.

Pabora ¢ undpopmaunmeii:

yMEHUE BBIOMpATh, AHAIM3UPOBATH W HWHTEPIPETHPOBATH HWH(OOPMAIUIO
pa3TUYHBIX BUIOB U (HOPM MPEACTABICHUS, TOIyIaeMyI0 U3 Pa3HBIX HCTOYHUKOB
(HayyHO-TIOMYJIIpHAs JIUTEpaTypa XUMHUYECKOrO COJAEpKaHUs, CIPaBOYHbIE
nocobusi, pecypcel WNHTepHETa), KpPUTUYECKH OLEHUBATH IMPOTHUBOPEUMUBYIO U
HEJI0OCTOBEPHYIO UH(OPMAIIHIO;



YMEHHE MPUMEHATh Pa3IUYHbIE METOJbl U 3alpOChl MPU MOUCKE U OTOOpE
UHGOpPMAIlMU U COOTBETCTBYIOIIMX JIaHHBIX, HEOOXOIUMBIX MJi BBIIOJHEHUS
y4eOHBIX U MO3HABATENBHBIX 33/1a4 OMpPENeIEHHOIO THUIA, MPUOOPETEHHE OIbITa B
00JIaCTH  UCHOJIb30BaHUSI  MH(OPMAIMOHHO-KOMMYHUKATUBHBIX  TE€XHOJOTUM,
OBJIQJICHUE KYJbTYpPOW aKTUBHOTO MUCIOJIb30BAHUS PA3IMUYHBIX TTOMCKOBBIX CUCTEM,
CaMOCTOSITENIbHO BHIOMPATh ONTHUMANIbHYIO (POpMY MpeacTaBieHUus HHPOPMAIUN U
WUTIOCTPUPOBATh peIIaeMble 3a/ayd HECJIOKHBIMH CXEMaMH, JUarpaMMaMu,
IpyrumMu opmamMu rpadKu U UX KOMOHWHALIMSIMU;

yMEHUE UCIOJIb30BaTh W aHAJIM3UpOBaTh B IIpoliecce Y4YeOHOUW U
UCCJIeI0BATENBCKON JEATEIbHOCTH UHPOPMALIUIO O BIUSHUU MPOMBIIUIEHHOCTH,
CEJIbCKOTO XO3sIiiCTBa M TPAHCIIOPTAa HAa COCTOSHUE OKPY’KAIOLIEH MNPUPOTHON
CpEIBl.

KoMMmyHMKaTHBHBIE YHMBeEpPCAJIbHbIE YYeOHbIe 1eiCTBHA:

yMEHHUsI 3aJlaBaTh BOIPOCHI (B XOJ€ Jauajgora W (WJIM) JIUCKYCCHH) TIO
cymecTBy  oOcyxnaeMoil  TeMbl, (OpMyIHpPOBaTb CBOM  TNPEAJIOKEHUS
OTHOCHUTEJILHO BBITIOJIHEHUS IPETIOKEHHON 3a1a4H;

YMEHHSI ~ TPEACTaBIATh  MOJYYEHHBbIE  PE3yNbTaThl  MO3HABATENIBHOM
NEeATEIbHOCTH B YCTHBIX W THUCBMEHHBIX TEKCTax; JeJlaTh MpPe3eHTAIUI0
pEe3yNbTaTOB BBINOJHEHUS] XMMHYECKOTO SKCIIEpPUMEHTa (J1Ja0OpaTOPHOIO OIbITa,
J1abopaTopHOI pabOTHI IO MCCIICIOBAHUIO CBOWCTB BEIECTB, YI€OHOTO MTPOCKTA);

yMEHHsSI Y4eOHOTO COTPYAHHYECTBA CO CBEPCTHMKAMH B COBMECTHOM
MO3HABATEIbHOM W MCCIENOBAaTEIbCKOM  JEATENBHOCTH  MPU  PEIICHUU
BO3ZHMKAIOIIMX TPOOJeM Ha OCHOBE Yy4y€Ta OOIIMX HMHTEPECOB U COTJIACOBAHUS
no3uuui (00cyxaeHusi, OOMEH MHEHMSIMH, «MO3TOBBIE IITYPMbD», KOOPJIUHAILUS
COBMECTHBIX JCUCTBUI, OIpenelcHue KpPUTEPUEB IO OICHKE KauecTBa
BBHITIOJITHEHHON PabOThI U IPYTHE).

PeryasiTuBHbIE YHHBepcaJbHbIe Yy4eOHbIe 1eiCTBUSA:

YMEHUE CaMOCTOSITEJIbHO OMNPENEsATh LEIN JAESITeNIbHOCTH, IUIAaHUPOBATb,
OCYIIECTBIISATh, KOHTPOJIUPOBATH U MPU HEOOXOAMMOCTH KOPPEKTHPOBATH CBOIO
JeSITeNIbHOCTD, BEIOMpATh Hanbosiee 3(PEeKTUBHBIE CIIOCOOBI PEIICHUSI YUYECOHBIX U
MO3HABATEJIbHBIX 33Ja4, CaMOCTOSITEJIbHO COCTaBJISATh MM KOPPEKTUPOBATH
MPEJIOKEHHBIM  AJITOPUTM  JIEUCTBUM IIPU  BBINOJHEHUU 33JaHUKM C YYETOM
MOJIYYeHHUsS] HOBBIX 3HAHUU 00 M3y4aeMbIX OOBEKTaX — BEIIECTBAX U PEAKIMSIX,
OILICHUBATh COOTBETCTBHE IOJYYEHHOIO pe3yJibTaTa 3asBICHHOM IIeNid, yMEHHE
UCIOJIb30BaTh U AaHAJTM3UPOBATh KOHTEKCTHI, TPEIJIaraéMble B YCIIOBUU 3aJaHU.

MNPEAMETHBIE PE3YJIBTATDBI

B cocraBe mnpeaMETHBIX PE3yNbTATOB IO OCBOEHUIO 0053aT€IbHOTO
COJICp)KaHMsl, YCTAaHOBJEHHOIO JIaHHOW QeaepanbHON pabouelt MporpaMmon,
BBIJICTISIIOT: OCBOCHHBIE OOYYalOUIMMUCS HAy4YHbIE 3HAHUS, YMEHHUS U CIIOCOOBI



NEUCTBUN, crHenupuiecKkue Uil TpeAMETHOW obmact «XUMHS», BUIBI
JNEATEIbHOCTH IO  IIOJYYEHWIO HOBOIO  3HaHWS, €ro HHTEPHPETALNH,
peo0pa30BaHUIO M PUMEHECHHIO B PA3IMYHBIX YICOHBIX  HOBBIX CHTYAITHSX.

K koniy oOydenus B 8 kiiacce npeMeTHbIE PE3yIbTaThl HA 0a30BOM YPOBHE

JOJKHBI OTpaXXaTh CPOPMUPOBAHHOCTH Y 00YHAIOUIUXCSl YMEHUI:

e PpACKpBIBATh CMBICJ OCHOBHBIX XMMHUYECKHX MMOHATHUI: aTOM, MOJEKYJa,
XAMHUYECKUN DJIEMEHT, MPOCTOE BELIECTBO, CIIOKHOE BEIIECTBO, CMECH
(omHOpOAHAS M HEOJHOPOAHAS), BAJIGHTHOCTh, OTHOCUTEIbHAS aTOMHAS U
MOJIEKYJISIDHAs Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJSIpHAs Macca,
MaccoBas J10J1s1 XUMUYECKOTO 3JIEMEHTa B COCIMHEHUU, MOJISIPHBINA 00BEM,
OKCHJ, KHCJIOTa, OCHOBAaHHUE, COJIb, JJIEKTPOOTPULIATEIBLHOCTh, CTEIICHBb
OKHUCJICHUS, XMMHYECKasi Peakius, KiIacCUu(PUKaius peakiuii: peaxiuu
COCAUHEHHUsI, pEaKUUU PA3JIOKEHUs, PEaKUUU 3aMEUICHUs, peaKuuu
o0MeHa, 3K30- U SHAOTEPMHUYECKUE PEaKIH, TEIJIOBOM 3PDEKT peakiuu,
SAIpO aToOMa, OJJIEKTPOHHBIN CIIOM aroma, aToMHas OpOUTab, PaJUYC
aToMa, XUMHUYECKasl CBS3b, MOJSPHAS W HEMOJSpHAs KOBAJICHTHasl CBS3b,
WOHHAs CBS3b, MOH, KaTUOH, aHUOH, PACTBOP, MAcCOBasi J0JIs BEIIECTBA
(mpolieHTHAsl KOHIICHTpAIUs) B pacTBOPE;

e WUIIOCTPUPOBATh B3aWMOCBS3b OCHOBHBIX XHMHUYECKMX TIOHATUHA U
MPUMEHSITh 3TU TOHSATHUS MPU ONMKMCAHUY BEUIECTB U UX MMPEBPAILICHUII;

e WCIOJBH30BaTh XHWMHUYECKYIO CHUMBOJHMKY JJISI COCTaBJICHHS (HOpPMYT
BELIECCTB U YPABHEHUN XMMUUYECKUX PEAKLINM;

e ONpENEeNsATh BAaJEHTHOCTh aTOMOB AJIEMEHTOB B OMHAPHBIX COEIMHEHMSIX,
CTENEHb  OKHUCIIEHUS  DJIEMEHTOB B  OMHApHBIX  COEJUHEHUSX,
MIPUHAJIEXKHOCTh BELIECTB K ONPEAECIEHHOMY KJIACCY COCIMHECHUH I10
dbopmynam, BHJ XUMHUYECKON CBsI3M (KOBAJIGHTHAs W WOHHAs) B
HEOPTaHUYECKUX COEANHEHUSX;

e packpeiBaThb cmbichn Ilepuognueckoro 3akona J[. WM. Menngeneesa:
JEMOHCTPUPOBATh TMOHUMAHUE TNEPUOAUYECKOM 3aBUCHUMOCTH CBOWCTB
XAMHUYECKUX BJIEMEHTOB OT MX MOJIOXkeHUs B llepuoamyeckoit cucreme,
3aKOHOB COXPAHEHHUsSI MAaCChl BEIIECTB, IOCTOSIHCTBA COCTaBa, aATOMHO-
MOJIEKYJISIPHOTO YYEHUS, 3aKOHA ABOTaapo;

e ONUCBHIBATH U XapakTepuszoBaTh TaOMuuHyro Qopmy Ilepuoanyeckoit
CHUCTEMbl XHMHYECKHUX DJEMEHTOB: pa3iuyaTh T[OHATUS «TJIaBHAs
noarpynna (A-rpynmna)» u «mnodounast noarpymnmna (b-rpynma)», mansie u
OoJbIIME TEPUOJbl, COOTHOCHUTH OOO3HAYEHHUs, KOTOpblE MMEIOTCS B
tabmune «llepuomuueckass cucTteMa XuMHUYeckux »diemeHToB [, U.
MeHneneeBay ¢ YHCIOBBIMM XapaKTEPUCTHKAMH CTPOEHUS aTOMOB



XUMHUYECKUX DJIEMEHTOB (COCTaB W 3apsij s/pa, 00IIee YUCIIO IISKTPOHOB
U pacTpeIeICHUE UX M0 SJIEKTPOHHBIM CJI0SIM);

KJIacCU(UIMPOBATh XUMHUUYECKHE DJIEMEHTHI, HEOPTaHUYECKHE BEIIECTBA,
XUMHYECKHE PeakIuy (10 YUCITY M COCTaBy YYaCTBYIOIIMX B PEAKIHH
BEILIECTB, MO TETUIOBOMY (D (PEKTY);

XapaKTepU30BaTh (OMUCHIBATH) OOIIME XUMUYECKHE CBOMCTBA BEIIECTB
Pa3TUYHBIX KJIACCOB, TOJTBEPXKAAs OMUCAHNE TIPUMEPAMU MOJICKYJISIPHBIX
yYpaBHEHU COOTBETCTBYIOIINX XUMUYECKIX PEAKIIHI;

IIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCHMOCTH OT WX KaueCTBEHHOTO
COCTaBa, BO3MOXXHOCTH TMPOTEKAHWS XUMHYECKHX TPEBpaIICHUN B
Pa3TUYHBIX YCIOBUSX;

BBIYHCIIATh OTHOCHTEIBHYIO MOJICKYJISIPHYIO W  MOJISIPHYIO MacChl
BEIIECTB, MAaCCOBYIO [IOJII0 XHUMHYECKOTO OJJIeMeHTa 1o (dopMmylie
COEIMHEHUS, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, MPOBOAUTH PACUETHI
10 YPaBHEHUIO XUMUYECKOU PEaKIINU;

MPUMEHSATH OCHOBHBIC OTEPAINU MBICTUTEIBHON NEATEILHOCTH — aHAIH3
U CUHTE3, CpaBHEHHE, 00OOIECHHE, CHCTEeMAaTH3all0, KIacCH(pUKAIHIO,
BBISIBJICHHE TPUYMHHO-CIICJACTBEHHBIX CBSI3€H — JUIsI M3Y4YEHHUsS] CBOWCTB
BEIIECTB M XUMHUYECKHUX pEaKIui, eCTeCTBEHHO-HAYYHBIE METOIbI
MO3HAHUA — HAOJIOJCHUE, W3MEpPEHHEe, MOJEINPOBAHUE, SKCIEPUMEHT
(peaJibHBIN U MBICIICHHBIN );

cleoBaTh ~ NpaBWJIaM  [OJIB30BAaHHMSI ~ XMMHYECKOHM  TOoCylaod W
7a00paTOpHEIM 00OpYyIOBaHWEM, a TaKXe TNpaBWwiaM oOOpalleHus ¢
BEIIECTBAMH B COOTBETCTBUM C MHCTPYKIHSIMH IO BBITOJHEHHUIO
7a00paTOPHBIX XUMHUYECKUX OTBITOB IO TOJYYECHUIO W COOMUpPAHHIO
ra3oo0pa3HBIX BEMIECTB (BOMOpOJAa M KHCJIOPOJA), IPHUTOTOBJICHHUIO
pacTBOPOB C ONPEAETEHHON MACCOBOM JIOJIEM PACTBOPEHHOIO BEIIECTBA,
IUTAHUPOBaTh U TPOBOAWTh  XUMHYECKHE  OKCIEPUMEHTBHl  TIO
pacro3HaBaHUIO PACTBOPOB IIEJIOYEH U KUCIOT C MOMOIIBIO HHIUKATOPOB
(makmyc, peHondTanenH, METUIOPAHXK U APYTHUE).

K xonIy oOydenus B 9 kiiacce npeIMeTHBIE PE3yIbTaThl HA 0a30BOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y 00YHAIOIIUXCSl YMEHUI:

pacKpbIBaTh CMBICJ OCHOBHBIX XWMHMYECKHUX NOHATHUWA: XHWMHUYECKUM
JJIIEMEHT, aTOM, MOJEKYJa, HOH, KaTUOH, AHWUOH, IPOCTOE BELIECTBO,
CJIO’)KHOE BEUIECTBO, BAJIECHTHOCTb, AJIEKTPOOTPULIATEIBHOCTh, CTEIEHb
OKHUCJICHUS, XUMUYECKas PEaKIusi, XUMUYECKasl CBA3b, TEIJIOBOU A (DeKT
peakiuyd,  MOJIb, MOJISIPHBIM  00BEM,  PacTBOp,  DJIEKTPOJIUTHI,
HERJIEKTPOJIUTHI, AJEKTPOJIUTHYECKAS JHUCCOUMAIMSA, PEAKIUH HOHHOIO
oOMeHa, KaTaqu3aTop, XHWMHUYECKOEe paBHOBecHE, OOpaTuMble U



HEOOpaTUMbIE PEAKIUH, OKHCIUTEIbHO-BOCCTAHOBUTENBHBIE PEaKIIH,
OKUCJIUTENb,  BOCCTAHOBUTENIb,  OKHUCIEHWE UM  BOCCTAHOBJICHUE,
aIIoTpOMNus, aM(pOTEPHOCTh, XMMHUYECKas CBS3b (KOBAJIEHTHAs, MOHHAS,
METajuInyecKas), KpHUCTAJUIMYecKas pemeérka, KOppo3us METaJIOB,
CIUJIaBbl, CKOPOCTb XUMHYECKOM pEaKUHUH, TMPEIEIbHO JOMyCTHUMAas
xoHuenTpauus [1/IK Bemecrsa;

WUIFOCTPUPOBATh B3aMMOCBS3b OCHOBHBIX XHMHUYECKMX TMOHATHH U
IIPUMEHSThH 3TU TIOHATHUSA MPU ONMCAHUY BELIECTB U UX MPEBPALLICHUI;
UCIIOJIb30BAaTh XUMHUYECKYI0 CHMBOJIMKY JJI COCTaBJICHUS (HOpMYT
BEILIECTB U YPABHEHU XMMHYECKUX PEAKIIMI;

ONPEIENATh BAJIECHTHOCTh U CTENEHb OKUCIEHUS XUMUYECKUX JJIEMEHTOB B
COEIMHEHMSX pa3JIMYHOTO COCTaBa, NPUHAMIECKHOCTb BEHIECTB K
onpeneaéHHOMY KJacCy COEIMHEHHH 1Mo (opmyiaM, BUJI XUMUYECKON
CBA3U (KOBaJeHTHasi, WOHHAs, METAJUIMYECKasi)) B HEOPraHUYECKUX
COEIMHEHUSIX, 3apsi/l MOHA 10 XUMHUYECKOH (QopMmysie, XapakTep Cpelbl B
BOJHBIX PACTBOPAaX HEOPTaHWYECKUX COECIMHEHHM, THI KPUCTALIMYECKON
PEMIETKN KOHKPETHOTO BEILECTBA;

packpsiBath cMmbIich Ilepuonnueckoro 3akona JI. M. MenneneeBa u
JEMOHCTPUPOBATh €ro IOHHMaHWE: OINHUCBhIBaTh W XapaKTEPHU30BATh
tabnuunyo Gopmy llepuoanueckoil cucTeMbl XMMHUYECKHX 3JIEMEHTOB:
pa3nuuaTh TOHSATHS «TJaBHas moArpymmna (A-rpynma)» Hu «mooodHas
noarpynmna (b-rpynma)», manple u OOJbIIHME MEPUOIbI, COOTHOCHTH
0003HaUEHUs, KOTOpbIE MMEIOTCS B MEPUOJAMYECKOW Tabnuie, ¢
YUCJIOBBIMU  XapaKTEpPUCTHKAMH  CTPOCHHS  aTOMOB  XUMHUYECKHUX
AJIIEMEHTOB (COCTaB M 3apsi sapa, oOIee YHCIO JJIEKTPOHOB U
pacnpeneneHue WX TI0 DJIEKTPOHHBIM CJIOSIM), OOBICHITH OOITUE
3aKOHOMEPHOCTH B U3MEHEHHHM CBOWMCTB DJIEMEHTOB U UX COCAMHEHUUN B
npejesiax MajblX MEepUOJOB U IIABHBIX MOATPYII C YYETOM CTPOEHHUS UX
aTOMOB;

KJIACCU(PUIIMPOBATh XMMHUUYECKUE 3JIEMEHTbI, HEOPTraHWYECKHE BEIIECTBA,
XUMHUYECKHE peakuud (10 YMCIy U COCTaBy YYAacTBYIOLIMX B pPEaKLUU
BEIECTB, MO TEMJIOBOMY 3P (HEKTy, MO0 W3MEHEHUIO CTENEHEH OKUCICHUS
XUMHUYECKUX DJIEMEHTOB);

XapaKTepu30BaTh (OMUCHIBATH) OOIIME U CHEIUPUUYECKHE XUMHUYECKHE
CBOMCTBAa IMPOCTBIX M CJOXHBIX BEIIECTB, MOATBEPXKJIas ONUCAHUE
IPUMEpPAMH MOJIEKYJISIPHBIX M HOHHBIX YPAaBHEHUW COOTBETCTBYIOLIHX
XUMUYECKUX PEAKLINN;

COCTaBJIATbh YPABHEHUS DJIEKTPOJUTUYECKOW IHCCOLMALMU  KHUCJOT,
LIEJI0YEH U COJIEH, ITOJHBIE U COKPALLIEHHBIE YPABHEHUS PEAKIIMK HOHHOIO



oOMeHa, ypaBHEHHUS peEaKIWii, TMOATBEPKIAIINX CYIIECTBOBAaHUE
TEHETUYECKOM CBSI3M MEXK/Ty BEIIECTBAMU PA3JTMYHBIX KJIACCOB;
pacKphIBaTh CYIIHOCTh OKHCIHTEIBHO-BOCCTAHOBUTEIBHBIX — PEAKITUI
MOCPEJICTBOM COCTABJICHHS DJIEKTPOHHOTO OajlaHCa ATUX PEaKIIMiA;
MPOTHO3UPOBATh CBOMCTBA BEUIECTB B 3aBUCUMOCTH OT HUX CTPOCHMS,
BO3MOKHOCTH TIPOTEKAHUS XWMUYECKHX TMPEBPAIICHUN B Pa3TUIHBIX
YCIIOBHUSIX;

BBIYHCIIATh OTHOCHUTEJIbHYIO MOJEKYJISPHYIO W  MOJISIPHYIO MAacChl
BEIIIECTB, MAaCCOBYIO [OJII0 XHMMHYECKOr0 »J3JIeMEHTa 10 (dopmyse
COEIMHEHMsI, MAaCCOBYIO JOJII0 BEIIECTBA B PACTBOPE, MPOBOJUTH PACUETHI
10 YPaBHEHUIO XUMUYECKON PEaKIINU;

coOmoaTh  MpaBWia  TMOJB30BAHMS ~ XUMHYECKOM  TOCYIOM U
Ja00paTOpHBIM  O0OpYyJIOBaHMEM, a TaKKe IIpaBWa OOpaIlleHUs C
BEIIECTBAMU B COOTBETCTBUM C HHCTPYKUUSMH 110 BBIIOJHEHHUIO
7a00paTOPHBIX XUMUYECKUX OTMBITOB IO TMOJYYCHUIO H COOUpPAHHIO
ra3000pa3HbBIX BEMIECTB (aAMMHAKa U YTIIEKHUCIIOTO Ta3a);

NPOBOJUTh  PEAKIMH, TMOATBEPIKIAIONINE  KAa4yeCTBEHHBIH  COCTaB
Pa3IMYHBIX BEIECTB: PACHO3HABATH OMBITHBIM MYTEM XJIOpPUI-, OpOMU/I-,
uoaua-, kKapobonar-, docdar-, cwimkar-, cyiabhar-, THIPOKCUI-UOHBI,
KaTHOHbI aMMOHHUS ¥ HMOHBI W3yYEHHBIX METAJIOB, MPUCYTCTBYIOIIUE B
BOJHBIX PacTBOpPaX HEOPTAHMYECKUX BEIIECTB;

NPUMEHSTH OCHOBHBIE ONEpPalliid MBICITUTENbHON JIEATEIbHOCTH — aHAIHU3
U CHUHTE3, CpaBHEHHE, O0OOOIIeHWE, CHUCTEeMATHU3aII0, BBISBICHUE
NPUYUHHO-CJIEICTBEHHBIX CBA3€H — JJIi WM3Y4Y€HHUs CBOWCTB BEIIECTB U
XUMUYECKUX PEaKIUi, €CTeCTBEHHO-HAyYHbIE METOJIbl TO3HAHUS —
HAOIOICHUE, M3MEpPEHHEe, MOJCIMPOBAHUE, JKCICPUMEHT (peajbHBbIM U
MBICJICHHBIN ).



TEMATHUYECKOE IINTAHUPOBAHUE

8 KUIIACC
Kosaun4yecTBo 4acos
Ne HaumeHoBaHue pa3iesioB U JyieKTpPOHHBbIe (LM (pPOBbLIE)
KoHTpoJibHbIE IIpakTuyeckue
n/n TeM IPOrpaMMbl Bcero o0pa3oBaTe/bHbIE PeCypChbl
padoThI padoThI
Pa3nea 1. [leppoHavyanbHble XUMHUYECKHE NOHATHS
Xumusi — BakHas 00J1acTh

11 €CTCCTBO3HAHUS U 5 5 bubmuorexa [JOK

' IPAKTUYECKOMN JeSATEIbHOCTH https://m.edso00.ru/7f41837c

YeJIoBeKa

12 BerectBa 1 xuMu4eckue 15 1 Bbu6nmuoreka [JOK

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

HWroro no pazneny 20

Pasznen 2. BaxkHeiilnue npeacTaBuTeId HEOPraHU4eCKUX BelecTB
51 Boznyx. Kucnopoa. Ilonstue 6 bubnmoreka [IOK

' 00 oKcHaax https://m.edso0.ru/7f41837¢c
59 Bonopoa.llonsitue o kucnorax 8 1 bu6mmoreka [IOK

' U COISAX https://m.edsoo.ru/7f41837¢c
53 Bopa. PactBopsr. [Tonsitue 06 5 1 1 Bbu6nuoreka [JOK

' OCHOBAHUSIX https://m.edso00.ru/7f41837¢c
54 OCHOBHBIE KJIaCcChl 1 1 1 bubmnorexa [JOK

' HEOPraHUYECKUX COEIUHEHHIM https://m.edsoo.ru/7f41837c

Hroro no pazueny 30

Pa3nen 3. [lepunoanueckuii 3axkon u [lepuoguyeckas cucrema xumuiyeckux 3j1eMeHToB /. . MenneneeBa. CTpoeHne aToMOB.

Xumnueckas cBsizb. OKHCJIUTENbHO-BOCCTAHOBHUTEIbHBIE pPe€aKnuu



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

[lepronnueckuii 3aK0H U

31 [Tepuonnueckas cucrema 7 Bbu6nuoreka [JOK
XUMHYECKHX 3JIeMeHTOoB []. 1. https://m.edso0.ru/7f41837c
MengeneeBa. CTpoeHue aroma
XumMu4decKkas CBI3b.

3.2 OKHUCIIUTEIBHO- 8 bubmorexa [JOK

https://m.edsoo.ru/7f41837¢c
BOCCTAaHOBUTEJIbLHBIC PEAKITUU
Bbu6nuoreka [JOK
Hroro mo pasery 15 https://m.edsoo.ru/7f41837¢c
PesepBHoe Bpems 3 bubmmorexa [JOK
https://m.edsoo.ru/7f41837¢c
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOIT'PAMME



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

9 KJIACC

KouunyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB H TeM uudpoBbie
Ne n/m P Konrpoabnbsie IIpakruueckue (witpp )
NMpOrpaMMblI Bcero o0pa3oBaTejbHbIE
padoThI padoThI
pecypchl
Pasznea 1. BenecTBO M XUMHYeCKHE peaKIun
11 [ToBTOpenue u yriybiaeHue 3HaHUHI 5 1 bubmmoreka [IOK
' OCHOBHBIX pa3/IeoB Kypca 8§ Kjacca https://m.edso0o.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKUX 4 bubnnorexa [HOK
' peaxiuit https://m.edso0.ru/7f41a636
13 DIIEKTPONUTHYECKAS JUCCOLMALIUS. 8 1 1 bubmmoreka [JOK
' XUMHUYECKUE PEaKIuU B pacTBOpax https://m.edso0.ru/7f41a636
Hroro no pasgeny 17
Pa3nen 2. HeMeTa/JILI M UX CO€IHHEHUS
51 OO01mast XapakTepuCTHKa XUMHUIECKUX 4 1 bubmmoreka [JOK
' aneMeHToB VIIA-rpynnsl. ["anorensr https://m.edso00.ru/7f41a636
OO0mast XxapaKTepPUCTHUKA XUMHUECKUX
2.2 anemeHToB VIA-rpynmel. Cepa u eé 6 bubmmorexa [TOK
' PYTHEL L-ep https://m.edsoo.ru/7f41a636
COCANHCHUA
OO1mast XxapaKTepPUCTHUKA XUMHUECKUX
2.3 anemeHToB VA-Tpynnsl. A3zot, hochop u ux 7 1 bubmorexa HOK
' PYTISL ’ P https://m.edso00.ru/7f41a636
COCIIMHEHUS
OO01mas XxapakTepuCTHKa XUMHUIECKUX
2.4 anemeHToB |VA-rpynnel. Yraepoa u 8 1 2 bubmmorexa LIOK
' . DYIIBL PO https://m.edso00.ru/7f41a636
KPEeMHHUHU ¥ UX COCTUHECHUS
HWroro no pazneny 25



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

Pa3zgen 3. MeTaJIbl M X COCIUHEHU A

N bu6mmoreka [IOK
3.1 Obmpae cBofCTBa METAILIOB 4 https://m.edsoo.ru/7f41a636
. bubmuorexa [JOK
3.2 Baxne1me MeTamisl ¥ UX COSTUHEHUS 16 https://m.edsoo.ru/7f41a636
HWroro no pazneny 20
Pasznen 4. Xumus 1 oKpyskamomas cpeaa
4.1 BemiectBa 1 MaTepuaibl B )KHU3HU YEIOBEKA 3 bubmorexa LOK
' = p https://m.edsoo.ru/7f41a636
Hroro mo pazueny 3
PesepBHOC Bpems 3 bubmorexa LHOK
p p 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 IINTAHUPOBAHMUE

8 KUIIACC
KouunyecTBO 4acoB JJIeKTPOHHbIE
Ne uudposbie
Tema ypoxka Koutpoabsnbie IIpakTuyeckue
n/n Bcero oOpa3oBaTe/ibHbIE
padoThI padoTsbI
pecypchl
1 [Ipenmer xumuu. Pojap XuMu# B 5KU3HU 1 but6mmoreka [IOK
yenoBeka. Tena u BemiecTBa https://m.edsoo.ru/ff0d210c
2 [ToHsiTHE O METOAAX TIO3HAHMS B XUMHH 1 bubmorexa I[IOK
A https://m.edsoo.ru/ff0d227e
[TpakTrueckas padota Ne 1 «IIpaBwiia paboTh
3 B JIaOopaTOpHH U IIPUEMBI 00paIlICHUS C 1 1 bubmorera I[IOK
patop p patl https://m.edsoo.ru/ff0d23dc
J1a00paTOPHBIM 000PYIOBAHUEM)
YucTteie BemecTBa 1 cMecH. CriocoObl bubmuoreka [IOK
4 . 1
pa3zieleHus CMecen https://m.edsoo.ru/ff0d26ca
[TpakTuyeckas padora Ne 2 «Pa3nenenue
5 cMmeceil (Ha mpuMepe OYUCTKH MOBAPEHHON 1 0 Bubmmorexa [IOK
PHMEP P https://m.edsoo.ru/ff0d28c8
COJIN)»
[Tpaktrueckas padota Ne 2 «PazneneHue
6 cMmeceil (Ha mpuMepe OYUCTKH MOBAPEHHON 1 0 Bubmmorexa [IOK
PHMEP P https://m.edsoo.ru/ff0d28c8
COJIN)»
but6mmoreka [IOK
7 A 1
TOMBLH MOTICKYIIH https://m.edsoo.ru/ff0d2a6c
3 XUMHYECKHUE DJIEMEHTHI. 3HAKU (CUMBOJIBI) 1 bubnuoteka [JOK
XUMHYECKUX AJIEMEHTOB https://m.edsoo.ru/ff0d2be8
9 [IpocThie U CIOXKHBIE BEIIECTBA 1 bubmmorexa LOK

https://m.edsoo.ru/ff0d2a6¢c



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/ff0d28c8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2a6c

Bbubmunoreka LIOK

10 A -
TOMHO-MOIICKYIAPHOC YHCHHC https://m.edsoo.ru/ff0d2d50
3aK0H MOCTOSTHCTBA COCTaBa BEIIECCTR.
11 Xumuuaeckas opmysa. BaaeHTHOCTh aTOMOB bubmorexa [JOK
pMyIa. https://m.edsoo.ru/ff0d2eae
XUMUYECKHUX DJIIEMEHTOB
12 OtHocuUTeNbHAs aTOMHAs Macca. bubmuoreka [JOK
OTtHocuTenbHAsE MOJIEKYJIIpHAs Macca https://m.edsoo.ru/ff0d323c
13 MaccoBast JoJIsI XUMHYECKOT0 DJIEMEHTA B but6mmoreka [IOK
COEAMHEHUU https://m.edsoo.ru/ff0d350c
14 KonunuectBo BemecrBa. Mosnbs. MoisipHas bubmmoreka [JOK
Macca https://m.edsoo.ru/ff0d5230
15 du3nyYecKre U XUMUYECKHE SBICHUS. bubmoreka [JOK
XuMHUecKasl peakuus https://m.edsoo.ru/ff0d37fa
[Ipu3Haku 1 ycioBUs MPOTEKaAHUS bu6nuoreka [IOK
16 .
XUMHYECKUX PEaKIUi https://m.edsoo.ru/ff0d3al6
17 3aKOH COXpaHEHUsI MacChl BEIIECTB. bubmmoreka [JOK
XHUMUYECKUE YPABHECHUS https://m.edsoo.ru/ff0d3b88
18 Brruncinenus koaudecTBa, MacChl BEIIESCTBA MO Bbubmunoreka LIOK
YPAaBHEHUAM XUMHUUYECKUX PEaKIUil https://m.edsoo.ru/ff0d5708
Knaccudukamnms XuMruaecKux peakiumit
19 (coenuHEHMUSI, PA3I0KEHHS, 3aMETIICHUS Bubmmorexa [IOK
A P ’ - ’ https://m.edsoo.ru/ff0d3f34
oOMeHa)
M. B. JIoMOHOCOB — y4€HBIii-
20 sHnukoneauct. O6o0meHne 1 bubmorexa [TOK
H AT Hf https://m.edsoo.ru/ff0d40c4
CUCTEMaTH3aIus 3HAHUI
Konrtponsnas padora Nel no treme «BermectBa Bu6muotexa [JOK
21
A XUMHAYECKUE PEAKITHI» https://m.edsoo.ru/ff0d4290
22 Bo3ayx — cmech ra3os. CocraB Bo3ayxa. Bu6muotexa [JOK



https://m.edsoo.ru/ff0d2d50
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

KI/IC.HOpOI[ — JJICMCHT U MMPOCTOC BCIICCTBO.

O3zoH

https://m.edsoo.ru/ff0d448e

duznueckre 1 XUMUYECKHE CBOMCTBA

bu6mmoreka [IOK

23 KHCIIOpo/ia (peakiuu OKUCIICHHUSI, TOPCHHE). https://m.edsoo.ru/FOd4614
[TousTue 00 okcumax
CriocoOBI MOJTyYeHHUS KHCIIOpO/ia B
24 J1a00OpaTOpHH U MPOMBIIIIEHHOCTH bubmorexa HOK
patop P ’ https://m.edsoo.ru/ff0d497a
IIpuMeHeHne Kucnopoaa
TemmoBoii 3 PEeKT XMMHUYESCKON PEaKIUH,
25 MOHSTHE O T(i)(bMOXI/IMI/I‘IeCKOM paBH:HI/II/I bubmorexa [IOK
p P ’ https://m.edso0o.ru/ff0d4790
9K30- ¥ SHJOTEPMHUYCCKHUX PEAKIIHIX
TOHJII/IBO HE(PTH, OJIb U MCTAaH ).
26 3ar ﬂSHeéHeqlios o a, CIoCoObI lro bubmorexa [IOK
P Ayxa, https://m.edsoo.ru/ff0d4c4a
MIPEIOTBPALICHUS
[TpakTuyeckas padora Ne 3 o Teme
27 «ITonyuenue u coOMpaHue KUCIOPOAa bubmorexa I[JOK
v . p poaa, https://m.edsoo.ru/ff0d4ae2
W3YYCHHE €r0 CBOMCTBY
28 Bonopoa — snemMeHT u mpocToe BEIlecTBO. but6mmoreka [IOK
Haxoxnenue B mpupone https://m.edsoo.ru/ff0d4ddo
29 du3nYeCKre U XMMUYECKUE CBOMCTBA bubmuoreka [JOK
Bosiopoa. [Ilpumenenne Bogopoaa https://m.edsoo.ru/ff0d4dd0
bubmunoreka LIOK
30 Honsrite 0 KUCTOTAX H COMAX https://m.eds00.ru/ff0d50d2
31 CriocoOsI moTydeHus BOAOPOia B bubmmoreka [JOK
nmabopaTopun https://m.edsoo.ru/ff0d4dd0
[TpakTuyeckas padora Ne 4 o Teme
but6mmoreka [IOK
32 «[lony4yenne u cobupanue BOJAOPOA,

W3YyYEHHUE ETO CBOMCTB)

https://m.edsoo.ru/ff0d4f42



https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4f42

Bbubmunoreka LIOK

33 M i 00BE .3 A
OJIAPHEIH ODBEM Ta30B. JAKOH ABOTAIPO https://m.edsoo.ru/ff0d542e
Breruncnenus 00b€Ma, KOJIHYECTBA BEIICCTBA
34 rasa Ifo ero U3BECTHOMY KOJHUYECTB bubsmorexa [JOK
. y y https://m.edsoo.ru/ff0d55a0
BEIIECTBA W 00BEMY
Brruncnenus 006EMOB ra30B MO ypaBHEHUIO
35 €aKI[MH Ha OCHOBE 3aKOHA 00BEMHBIX bubsmorexa [IOK
peaki . https://m.edsoo.ru/ff0d5708
OTHOIIICHUH Ta30B
36 dusnueckre U XUMUUECKHE CBOMCTBA BOIbI bubmorexa LHOK
A https://m.edsoo.ru/ff0d587a
. bubmuoreka [JOK
37 CocraB ocHoBanuid. [TonsiTue 00 nHIUKATOpaX https://m.edsoo.ru/ffod59e2
BO a KaK paCTBOPHUTCIIb. Hacm CHHBIC U
38 Heli[acm epHHLIe paCTBO Bl Mat:LE:OBaﬂ oISt bubmorexa [IOK
B PacTBOPHL. A https://m.eds00.ru/ffod5h40
BEIIECTBA B pacTBOpE
[TpakTuyeckas pabora Ne 5 o Teme
39 «IIpuroroBneHne pacCTBOPOB C OIPEACIEHHOM bubmorexa [IOK
p . . P p beA https://m.edsoo.ru/ff0d5eba
MacCOBOH J0JIei pacCTBOPEHHOTO BEIIECTBAY
40 KontponbHas padota No2 o teme bu6nuoreka [JOK
«Kucnopoa. Bonopoa. Boga» https://m.edsoo.ru/ff0d6342
OKcupl: cOCTaB, KiIacCU(UKAIUS, bubmunoreka LIOK
41
HOMEHKJIATypa https://m.edsoo.ru/ff0d664e
ITonyyenue u XMMHUYECKHE CBOMCTBA
42 KHUCJIOTHBIX, OCHOBHBIX U aM()OTEPHBIX bubmmorexa LIOK
’ P https://m.edsoo.ru/ff0d664e
OKCHJIOB
43 OcHoBaHusI: cOCTaB, Kiaccuduxams, but6mmoreka [IOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
44 [Tonyyenne u XMMUYECKHE CBOMCTBA bubmuoreka [JOK
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OCHOBaHHI https://m.edsoo.ru/ff0d67ca
Kucnotsr: cocras, kiaccudukanms, bu6nuoreka [JOK
45
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2
46 [Tonyyenne u XMMHUYECKHE CBOMCTBA KUCIIOT bubmorexa [IOK
e https://m.edsoo.ru/ffOdfee2
47 Comnu (cpennue): HOMEHKIIATypa, CIIOCOObI bu6nuoreka [JOK
MOJyYEeHUS, XUMUUECKHE CBOMCTBA https://m.edso0.ru/00ad9474
[TpakTuyeckas pabora Ne 6. Pemenue
SKCIEPUMEHTAIIBHBIX 33/1a4 I10 TEME bubmmoreka [JOK
48
«OCHOBHBIE KJIaCChl HEOPTAHUYECKUX https://m.edsoo.ru/00ad9b7c
COCTUHEHUN)
49 ['eneTnueckas CBsI3b MEXKIYy KilaccaMmu bubmmoreka [JOK
HEOPraHUYECKUX COECIUHEHUN https://m.edsoo.ru/00ad9a50
but6mmoreka [IOK
50 0606 i
ODHICHHE I CHCTCMATHSAIT SHAHIH https://m.edsoo.ru/00ad9ch2
51 KontponbHast padora Ne3 no reme "OcHOBHBIE bu6nuorexa [IOK
KJIaCChl HEOPTaHUYECKUX COCTUHEHUI" https://m.edsoo.ru/00ad9ela
[lepBbIe MOMBITKU KJIACCH(PUKAIIANA
52 XUMHUYECKUX A1eMeHTOB. [loHsATHE 0 Tpymmax bubmorexa [TOK
’ pyn https://m.edsoo.ru/00ad9ffa
CXOAHBIX 2JICMCHTOB
[Tepuonnueckuii 3akoH u [lepuoanueckas
53 CHfTeMI; XAMHYECCKHUX BHGMGII{)TOBH AN bubmorexa OK
o https://m.edsoo.ru/00ada52c
Menpeneena
54 [Tepuoabl, TpyNIIIBI, TOATPYIIIIEI bubmorexa OK
PHOBL, TPYHIEL HOATPYH https://m.edsoo.ru/00ada52c
55 Crpoenue atomoB. COCTaB aTOMHBIX SIZIED. bubmmoreka [JOK
N3otonst https://m.edsoo.ru/00ada342
56 CTtpoeHue 3IIeKTPOHHBIX 000JI0YEK aTOMOB bubmmoreka [JOK
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aneMeHToB llepuoanyeckoii cucremst . U.
Meunpgeneena

https://m.edsoo.ru/00ada6bc

XapakTepucTuka XMMHUYECKOTO 3JIEMEHTA 10

bu6mmoreka [IOK

57 ero noJjioxkeHuto B [leproanueckoit cucreme https://m.eds0o.ru/00adag24
. . MenneneeBa
3nauenue [lepuoanueckoro 3akoHa aJist
58 a3BUTHS HAyKH W npaktuku. [{. bubmorexa I[JOK
p YK . P . I https://m.edsoo.ru/00ada96e
MGHI[GJIGGB —_— y‘-IeHBII/I, mnmegaror u Fpa)Kl[aHI/IH
DIEeKTpOOTPULIATEIBHOCTh ATOMOB bubmmoreka [JOK
59
XHMHUYECKHUX 3JIEMEHTOB https://m.edsoo.ru/00adaab8
Bbubmunoreka LIOK
60 Honnas XMMHYECKa CBA3k https://m.edsoo.ru/00adac34
61 KoBanieHTHAas TTOIApHAST XUMHUYECKAS CBI3b bubnnorexa [IOK
p https://m.edsoo.ru/00adaab8
62 KoBasieHTHAs HEMONApHAS XUMHUECKAS CBI3b bubmmorexa LOK
p https://m.edsoo.ru/00adaab9
but6mmoreka [IOK
63 Creneuy okucieHus https://m.edsoo.ru/00adae28
64 OKHUCIINTEILHO-BOCCTAHOBUTEIILHEBIE DEAKITNHT bubmmorexa LOK
peartt https://m.edso0.ru/00adb076
65 OKHUCIINTEIN U BOCCTAHOBUTEIHU Bubmiorexa OK
https://m.edsoo0.ru/00adb076
66 Konrponsnas padora Ne4 o reme «Ctpoenue bu6nuorexa LIOK
aToma. XUMHUIECKasl CBSI3b) https://m.edsoo.ru/00adb486
67 PeseprubIil ypok. O60011eHIE 1 bu6nuoreka [IOK
cucTeMaTH3allus 3HaHUI https://m.edsoo.ru/00adb33c
68 PezepBHblit ypok. O6o01IeHNE 1 Bu6muotexa [JOK

cucTeMaTH3allis 3HaHUI

https://m.edso0.ru/00ad9cb2
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69 PezepBHblit ypok. O0o011eHNE 1 1 Bu6muotexa [JOK
cUucTeEMaTH3allus 3HaHUI https://m.edsoo.ru/ff0d61c6
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 69



https://m.edsoo.ru/ff0d61c6

9 KJIACC

KouunyecTBO 4acoB DJIeKTPOHHbIE
Ne uudgposbie
Tema ypoka Konrpoabnbsie IIpakTuueckue
n/n Bcero oOpa3oBaTe/ibHbIE
padoTsI padoTsbI
pecypchbl
[Tepuonuueckuii 3akoH. [lepuonnueckas
1 crucTeMa XMMHU4YecKux armemenToB J1. 1 1 bubmorexa [JOK
Y https://m.edsoo.ru/00adb59e
MenneneeBa
3aKOHOMEPHOCTH B U3MEHEHUH CBOWCTB
2 XUMHUYECKUX DJIEMEHTOB MEPBBIX TPEX 1 bubmmorexa [JOK
P P https://m.edso0.ru/00adb6b6
TIePUOJIOB

3 Knaccugukanus 1 HOMEHKIATypa 1 bubmmoreka [IOK
HEOPTraHUYECKUX BELIECTB https://m.edsoo.ru/00adb7e2

4 Buibl XUMUUYECKOW CBS3U U THIIBI 1 bubmuorexa [JOK
KPUCTAJUIMYECKUX PELIETOK https://m.edsoo.ru/00adbac6
Kontponbnas padota Nel o reme

5 «IToBTOpenue u yriay0iaeHrne 3SHaHUI 1 1
OCHOBHBIX Pa3JIeJIOB Kypca 8 Kiaccay
IToHsATHE O CKOPOCTU XUMHUYECKON pPEaKIUU.

Bbu6nuoreka [JOK
6 [ToHsiTHE O TOMOTEHHBIX M T€TEPOTEHHBIX 1
https://m.edsoo.ru/00adbe9a
peaKmusx
[ToHsATHE 0 XUMUYECKOM PaBHOBECHH.

7 DakTophl, BIUSAIONINE HA CKOPOCTh 1 Bbu6nuoreka [JOK
XMMHYECKON PEAKIMU U MTOJI0KEHUE https://m.edsoo.ru/00adc28c
XUMHUYECKOTO PAaBHOBECHS

8 OKUCIUTETbHO-BOCCTAHOBUTEIIbHBIC 1 bubmuorexa [JOK

peakiuu

https://m.edsoo.ru/00adcade
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9 Teopus 37€KTPOIUTHUECKON AUCCOLUALINH. bubmmoreka [IOK
CuiibHBIE U CITa0bIe SJIEKTPOTUTHI https://m.edsoo.ru/00adcd68
10 Wonusle ypaBHEHUS peaKIUAil bubnnorexa LIOK
yp peartt https://m.edsoo.ru/00add448
XUMHYECKHE CBOMCTBA KUCJIOT U OCHOBAaHUM
11 B CBETE IIPEICTABICHUNA 00 buGnnorexa LIOK
peA . https://m.edsoo.ru/00add5d8
BHGKTpOHI/ITquCKOI/I Jaucconualnnun
XUMHYeCKHe CBOMCTBA COJIEH B CBETE
12 MIPEACTABIIEHUI 00 DIIEKTPOITUTHYECKON bubmorexa [IOK
pedl P https://m.edsoo.ru/00add8h2
JIUCCOLTHAIIANA
13 ITonsatue o rUAPOIIN3E CONEH bubmorexa [IOK
AP https://m.edsoo.ru/00add9d4
bu6mmoreka [IOK
14 I
O000111eHIE U CUCTEMATU3ALUs 3HAHUN httos://m.edsoo.ru/00addd12
[TpakTuyeckas padora Ne 1. «Pemenue bubnunoreka [IOK
15
SKCIEPUMEHTAIBHBIX 33a4» https://m.edsoo.ru/00addbfa
Kontponbnas padota No2 o teme
16 «DNEKTPOIUTHYUECKAS JUCCOLHALIUS bubmmorexa [IOK
P g HHATU https://m.edsoo.ru/00addecO
XUMHYECKHE PEAKIIUU B PACTBOPAX)»
17 OO01mas XxapakTepuCTHKA TaJIOTeHOB. bubmmoreka [JOK
XHUMUYECKUE CBOMCTBA HA MPUMEPE XJIOpa https://m.edsoo.ru/00addfe2
18 Knaccugukanus XuMHU4ecKuxX peakiui mo bubnunoreka [IOK
pAa3JIMYHBIM IIPU3HAKAM https://m.edsoo.ru/00adbcb0
Xnopooaopod. ConsiHasi KUCIIOTa,
19 XUMHYECKHE CBOMCTBA, ITOJIyUYEHNE bubmnorexa [IOK
’ yi ’ https://m.edsoo.ru/00ade104
IIPUMEHEHHE
20 [IpakTuueckas padbora Ne 2 o Teme bubmmoreka [JOK

«[TonyueHne COMAHON KUCIOTHI, U3y4eHUE €€

https://m.edso0.ru/00ade348
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CBOWCTB»

Brrancnenus no YpPaBHCHUAM XUMHYCCKUX

bu6mmoreka [IOK

21 €aKIMi, eClI OJIMH U3 PEarcHTOB JaH B
peartl A P A https://m.edsoo.ru/00ade488
M30BITKE
99 O61as xapakrepucTuka 3j1emMeHToB VIA- bubmmoreka [JOK
TPYIIIBI https://m.edsoo.ru/00ade64a
AJIOTpONHBIE MOAU(MPHUKAIIUHN CECPHI.
23 Haxomp €HHe Cephl I/I(beé coe I/IHGII)-II/II\/'I B bubmmorexa [JOK
A P f[ https://m.edsoo.ru/00ade64a
npupoje. XMMHUYECKUE CBOMCTBA CEPhI
24 CepoBogopo, ctpoeHne, Gu3ndecKue u bubanorexa HOK
XMMHYECKHE CBOMCTBA https://m.edsoo.ru/00ade802
o5 Oxcwuapl cepbl. CepHast KHCIIOTa, GU3HIECKUE bubanorexka HOK
Y XMMHYECKHE CBOMCTBA, MPUMEHEHHUE https://m.edsoo.ru/00adea28
XUMHUYECKUE PEaKIINH, JICKAIINE B OCHOBE
26 MIPOMBIIIJIEHHOTO CIIOCO0a MOTy4eHHUSI bubmmoreka [JOK
CEpPHOM KUCIOThl. XUMUYECKOE 3arpsi3HECHUE https://m.edsoo.ru/00adec8a
OKpY KaroIIel Cpeibl COeTMHEHHUSIMH CEPBI
97 Brruucnenne MaccoBoit 1011 BBIXOJIa bubmuorexa [JOK
MPOAYKTa pPEaKLIUU https://m.edsoo.ru/00adec8a
OO0mas xapakTepucTuka 3J1eMeHToB VA-
28 rpyHmsl. A30T, pacIIPOCTPaHEHUE B IIPUPOJIE bubmnorexa [IOK
PYHIIBL. - pactipoctp . PHpOAE, https://m.edsoo.ru/00adeea6
(bH3I/I‘IeCKI/Ie U XUMHUYECCKHUE CBOUCTBA
29 AMMHaK, ero GU3NIECKUe U XUMUYECKUE bubanorexa HOK
CBOMCTBA, OJIy4YECHHE U TPUMEHEHUE https://m.edsoo.ru/00adf004
ITpakTuyeckas pabora Ne 3 o Teme
30 «ITomydenne aMmmuaka, H3yuyeHue ero bubmmorexa [JOK
N i > 1Y https://m.edsoo.ru/00adf180
CBOWCTB»
31 A3oTHas KucioTa, e€ Gu3ndeckue u bubmmoreka [JOK
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XUMHYECKHE CBOMCTBA

https://m.edso0.ru/00adf306

Hcnonb3oBaHuE HUTPATOB U COJIEH aMMOHUSA
B KaUECTBE MUHEPATHHBIX YIOOPECHUH.

bu6mmoreka [IOK

32
XUMHYECKOE 3arps3HEHHUE OKPYKAIOIIECH https://m.eds00.ru/00adf518
Cpelbl COeTMHEHUSIMU a30Ta
®docdop. Oxcun pochopa (V) u dochopnas
33 KHUCJIOTa, GU3HMYECKUE U XUMHIECCKUE bubmorexa HOK
L https://m.edso00.ru/00adf68a
CBOHMCTBA, IIOJIYUCHUC
Hcnons3oBanne GpocdaToB B Ka4ecTBE
34 MUHEpaJIbHBIX YI0OpEeHUH. 3arpsi3HeHNIE bubmmorexa [JOK
p N yA00p - arp https://m.edsoo.ru/00adfc20
MIPUPOTHOM cpenbl hocdaTamu
VYrnepos, pacnpocTpaHeHUeE B IPUPOJIE, bubmmoreka [IOK
35 .
(bu3MYecKre 1 XMMUYECKHIE CBOMCTBA https://m.edsoo.ru/00adfd9c
Oxcupel yriaepona, ux pusudeckue u
36 XHMHYECKHUE CBOMCTBA. DKOJIOTHYECKHUE bubmuorexa [JOK
poOJIEMBI, CBA3aHHBIE C OKCUIIOM YTIIepo/ia https://m.edsoo.ru/00adfebe
(V)
bu6mmoreka [IOK
37 v ¢
FOTBHAT IHEHOTa 1 ee cOH https://m.edso0.ru/00ae006¢
[TpakTuyeckas padora Ne 4 o Teme
38 "[Tony4eHue yrieKucioro rasa bubmmorexa [TOK
e . ' y https://m.edsoo.ru/00ae027e
KauecTBeHHas peakuus Ha KapOOHAT-UOH
39 [TepBoHavabHBIC TOHATHS 00 OPTAaHUYECKUX bubanorexa HOK
BEIIIECTBAX KaK O COEMHEHUSX yriepoaa https://m.edsoo.ru/00ae054e
bu6mmoreka [IOK
40 Kpe i ¥ €ro COeINMHE
PEMHHH H er FHHCHITE https://m.edso00.ru/00ae080a
41 [IpakTuueckas padbora Ne 5. Pemenue bubmmoreka [JOK

OKCIICPUMCHTAJIBHBIX 3a4a4 IO TEME

https://m.edso0.ru/00ae0bf2



https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf518
https://m.edsoo.ru/00adf68a
https://m.edsoo.ru/00adfc20
https://m.edsoo.ru/00adfd9c
https://m.edsoo.ru/00adfebe
https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae0bf2

«Baxueiinme HeMeTaJUIbI U UX COEIUHEHUS

Kontponbnas padota Ne3 mo teme

bu6mmorexa [IOK

42
«Baxueiinme HeMeTaJUIbI U UX COEIUHEHUS https://m.edsoo.ru/00ae0e18
OO6mr1ast XapakKTepruCTUKA XUMHYECKUX

43 3JIEMEHTOB — METAJIOB. MeTtajuinueckas bubmuorexa [JOK
CBSI3b M METAJUTMYECKAs] KpUCTALTNYECKas https://m.edsoo.ru/00ae103e
pemérka. @u3n4YecKre CBOMCTBA METAIIIIOB
XUMHUYECKHE CBOMCTBA METAILJIIOB.

44 DIEKTPOXUMHUECKUI PSII HAIPSHKEHUI bubnnorexa LIOK

p A p https://m.edsoo.ru/00ael1156
METAJIOB
OOu1re cnocoObl MOTYyYSHHUS METAJLIOB.

45 CrnnaBel. Beruncnenus no ypaBHeHUAM bubmmoreka [IOK
XUMHYECKUX PEAKIUH, €CITU OJUH U3 https://m.edsoo.ru/00ael1156
pEareHTOB COJEPIKUT MPUMECH

46 ITonsaTHe 0 KOPPO3UU METAIIIOB buGnnorexa LIOK

PP https://m.edsoo.ru/00ael278
Bbu6nuoreka [JOK

47 €JIOYHBIE METAILIIbI
m https://m.edsoo.ru/00ael4b2

48 Oxcuabl ¥ TUAPOKCUIBI HATPUS U KaJIHUs bubnnorexa LIOK

a P a p https://m.edsoo.ru/00ael4b2
[I{en0uHO3eMENBHBIE METAIIIIBI — KATBLHUA 1 bubmuorexa [JOK

49 .

MarHum https://m.edsoo.ru/00ael5e8

50 Baxueiinne coeqnHeHN KajJblUI buGnnorexa LIOK

A H https://m.edsoo.ru/00ael5e8

51 O00011IeHIE U CUCTEMATU3ALUs 3HAHUN

bu6mmoreka [IOK
52 JKécTKkoCTh BOABI M CIIOCOOBI €8 YCTpaHEHUS
A yerp https://m.edso0.ru/00ae1886
53 [TpakTuueckas padora Ne 6 mo Teme bubmmoreka [JOK
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"XKécTkoCcTh BOJBI U METO/BI €€ yCTpaHEHU"

https://m.edsoo.ru/00aelae8

bu6mmorexa [IOK
54 AmoMuHUR
https://m.edso0.ru/00aelc64
55 AMpoTepHbIE CBOIICTBA OKCHIA U bubnunoreka [IOK
TUIPOKCHUIA https://m.edsoo.ru/00aelc64
bu6mmoreka [IOK
56 Keneso
https://m.edsoo.ru/00ae1d86
57 Oxcupl, TuIpOKCUIBI 1 conn xene3a (1) n bubmuorexa [JOK
xenesa (1) https://m.edso0o.ru/00ae35e6
58 O0001IeHrEe 1 cUCTEMaTU3aINs 3HAHUI
[TpakTuyeckas pabora Ne 7. Pemenue
59 AKCIICPUMEHTAIIBHBIX 3a]1a4 I10 TEME bubmorexa HOK
P . A https://m.edsoo.ru/00ae3de8
«Ba)xHelIme MeTayuibl 1 UX COCOUHCHUA
BbruncieHus mo ypaBHEHUSAM XUMHYECKUAX
CaKIUi, €CITU OJTMH M3 PEarcHTOB JIaH B
60 E36BITKG WJIU COJIC )KI/ITI:'[ HMECH bubmorexa [JOK
Aep . p ' https://m.eds00.ru/00ae1750
Brruncienus MmaccoBou J0JI1 BbIXOda
MIPOJYKTa PeaKiuu
61 O0001IeHrEe U cUCTEMaTU3aINs 3HAHUI
62 KonrtponsHas padora Ne4 o reme
«BaxxHeinme MeTaJlibl M UX COCAUHEHUS»
BemecTsa u maTepuansl B TOBCEIHEBHOM bubanorexa HOK
63
JKU3HU YellOBEKa https://m.edso0.ru/00ae3f50
64 XHWMHUYECKOE 3arps3HEHUE OKPYKAIOIIEH bubmmoreka [JOK
Cpenbl https://m.eds00.ru/00ae4270
65 Ponb xumMuM B perieHnH SKOJIOIHUECKUX bubmmoreka [IOK
npobiem https://m.edso0.ru/00ae4270
66 PesepBHeIitl ypok. O600ICHHE U bubmmoreka [JOK
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cucTeMaTH3anus 3HaHUU

https://m.edso0.ru/00ae0d0a

67 PeszeprubIil ypok. O60011eHIE 1 1 bubanorexa HOK
cucTeMaTHu3alus 3HaHui https://m.edsoo.ru/00adb33c
68 PesepBHblit ypok. O60011eHMe 1 1 bubmmoreka [JOK
cucTeMaTH3allis 3HaHUI https://m.edsoo.ru/00ad9ch2
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68
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YYEBHO-METOINYECKOE OBECIIEYEHHE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA

» Xumus, 8 kinacc/ Pymsurtuc I'.E., ®enpaman @.I°., AkiimonepHoe o0I11eCTBO
«M3narensctBo «IIpocBemenue»
» Xumus, 9 kimace/ Pyasurtuc I'.E., ®enpaman @.I°., AkimornepHoe o0iecTBo

«3marensctBo «lIpocBemenre»

METOANYECKHUE MATEPUAJIbBI 1JIAA YUUTEJIA

XUMHS : YPOKH B 8 Ki1acce : mocodue st yauTens /

H. H. T'apa. — 2-e u3n., mepepab. — M. : [Ipocsemenne, 2014. — 127 ¢c. —
ISBN 978-5-09-018248-5.

I' a p a H. H. Xumus. Paboune nporpammsl. [Ipeagmernas

nunus yueOHukoB I'. E. Pynasurtuca, @. I'. ®enpamana. 8—9 knaccest / H. H.

I'apa. — M.: IIpocsemieHue.

I' ap a H. H. Xumus: 3apaunnk ¢ «nomoraukom»: 8—9 xi. / H. H. I'apa, H. U.
["abpyceBa. — M.: IIpocBenienue.
6.Pangenkui A. M. Xumusi: 1TMIaKTUYECKUN MaTEpHUa:

8—9 xi. / A. M. Panenkuii. — M.: [IpocBemeHue



HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBHI U PECYPCBI CETHU
UHTEPHET

http://school-collektion.edu/ru

[{udposas madoparopus o xumuu (yuenuueckas) Touka Pocra Releon
http://mirhim.ucoz.ru/index/khimija_8_3/0-41

chemworld.narod.ru






