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[NHOACHUTEJIBHAA 3AIINCKA

[IporpaMMa 1Mo XMMHUHM Ha YpPOBHE OCHOBHOT'O OOILEro 0Opa30BaHUS COCTaBJIEHA Ha OCHOBE
TpeOOBaHUI K pe3ylbTaTaM OCBOCHHS OCHOBHOW 00pa3oBaTeIbHON MPOrpaMMbl OCHOBHOTO
obmero obpazoBanus, npeactaBieHHBIX B ®I'OC OOO, a Takke Ha OCHOBE deaepalbHON
paboueil mporpaMMbl BOCIIUTAHUSA U C YYETOM KOHIICTILIMU NPENoaBaHus y4eOHOTro MpeaMera
«Xumus» B 00pa3oBaTeIbHbIX Opranu3anusax Poccuiickoit denepanuu.

[Iporpamma 1O xXumMHHM Aa€T TPEACTABICHHE O MEsAX, OOmel cTpaTeruu OOydYeHHS,
BOCIIUTAHMUSI W Pa3BUTHS OOYYAIOIIMXCS CpEeICTBAaMU Yy4yeOHOro MpeaMeTa, YCTaHaBIMBAET
00s13aTeNbHOE TPEMETHOE COJIEpKAHKE, MPEyCMaTPUBAET paclpeesieHHe ero mo Kiaccam u
CTPYKTYpUPOBaHUE 110 pa3zesiaM U TeMaM MPOrpaMMBbl [0 XUMHH, OIPEIENISIeT KOINYECTBEHHbBIE
U KaueCTBEHHBIE XapaKTEPUCTUKH COJEP)KaHUS, PEKOMEHIYEMYIO IIOCJIEI0BaTEIbHOCTD
M3YYCHUS XUMHUU C YU4ETOM MEKIIPEIMETHBIX U BHYTPUIIPEIMETHBIX CBS3€H, JIOTUKH y4eOHOTO
IpolLecca, BO3pacTHbIX OCOOEHHOCTEN 00y4daroluXcsi, ONpeeisseT BO3SMOKHOCTU MpeaMeTa s
peanuzanuu TpeOOBaHUM K pe3yabTaTaM OCBOCHHS OCHOBHOW 00pa30BaTeNbHOM MPOrpaMMbl Ha
YPOBHE OCHOBHOTO 0011eTr0 00pa3oBaHus, a TaK)Ke TPEOOBaHMIA K pe3yabTaTaM 00y4eHHS XUMHU
HAa YpOBHE Ieleil u3ydYeHHs NpeaMeTa W OCHOBHBIX BHJOB y4eOHO-IIO3HABAaTEIbHOU
NEeSTETLHOCTH 00y4aroIIerocsi Mo OCBOCHUIO Y4€OHOTO COACpKaHUS.

3HaHME XUMUU CIYXHUT OCHOBOW UIsi (DOPMHUPOBAHMSI MHPOBO33PEHUSI OOYUaIOILIErocs, €ro
MIPE/ICTAaBICHUI O MaTepuaJIbHOM €IMHCTBE MUPA, BAXKHYIO POJIb UTPAIOT (hOpMUPYEMbIE XUMHUEH
NPEJCTaBICHNS O B3aMMOIPEBPALLICHUAX SHEPTUU U 00 BOJIIOLUMH BEIIECTB B NMPHUPOJIE, O MYTAX
pelieHns ria00anbHBIX MPOOJeM YCTOWYMBOIO pPAa3BUTUS UEIOBEUECTBA — CBHIPHEBOIA,
HHEPreTUYECKOM, MUILEBON U 3KOIOTHYeCKOi 0e30MacHOCTH, MPOOIIeM 3ApaBOOXPaHEHUS.

H3ydyeHue xumuu:

CIOCOOCTBYET peaju3allid BO3MOXHOCTEH Jii caMOpa3BUTUS U (OPMHPOBAHUS KYIbTYPbI
JMYHOCTH, €€ o011el u (yHKIIMOHAIbHOU IPaMOTHOCTH;

BHOCUT BKJaJ B ()OPMHUPOBAHME MBIIUIEHHS U TBOPYECKHUX CIIOCOOHOCTEH oO0ydaromuxcs,
HaBbIKOB ~MX  CaMOCTOSITEJIbHOM  y4eOHOM  NeATEIbHOCTH, OKCIEPUMEHTAIBbHBIX U
UCCIIEIOBATEIbCKUX YMEHHMH, HEOOXOAMMBIX KaK B IIOBCEJHEBHOM KHM3HHM, Tak M B
po¢eCCuOHAIBHON JeATETFHOCTH;

3HAaKOMHT CO CIIEHU(PHUKON HAYYHOTO MBIIIJICHHS, 3aKJIaIbIBa€T OCHOBBI 1I€JIOCTHOTO B3IJIs/1a HA
€IMHCTBO MIPUPOJIBI u YyelloBeKa, SBJIETCS OTBETCTBEHHBIM 3TaroM
B (DOPMUPOBAHUHN €CTECTBEHHO-HAYYHOU T'PAMOTHOCTH 00yUaroIINXCs;

crocobcTByeT (OPMUPOBAHUIO IIEHHOCTHOTO OTHOIIEHHUS K €CTECTBEHHO-HAyYHBIM 3HAHUSM, K
IPUPOJIE, K YETIOBEKY, BHOCUT CBOW BKJIa/l B HKOJIOTMUECKOE 00pa3oBaHNe 00yUYaIOMIUXCSl.

JlanHble HampaBiieHHsT B OOYyYE€HUH XUMHHM OOECHEeYMBAIOTCS CHEHU(PHUKON coaep:kaHus
y4eOHOro mpeaMeTa, KOTOpBIA SBISETCS IEJarordidyeckd afanTHPOBAHHBIM OTPAXKECHUEM
0a30BOI HAyKH XMMUU Ha ONPECIEHHOM 3Tare e€ pa3BUTHS.

Kypc xumuu Ha ypoBHE OCHOBHOTO OOIIero oOpa30BaHUS OPUEHTUPOBAH Ha OCBOCHHE
00y4aroIMMUCS CUCTEMbI NEPBOHAYAIBHBIX MOHATHI XUMHUH, OCHOB HEOPIaHUYECKON XUMUHU U
HEKOTOPBIX OTJEJIbHBIX 3HAYUMBIX MIOHATUN OPraHUYECKON XUMUMU.

CrpykTypa coiepkaHHUs NPOTPaMMBbl 1O XUMHMHU C(POPMHUpPOBaHA HAa OCHOBE CHUCTEMHOTO
nonxona k e€ mzydenuro. CojepiaHue CKIAAbIBACTCS M3 CUCTEMbI MOHATHI O XMMHUYECKOM
AJIEMEHTE W BEIIECTBE M CUCTEMBbI MOHATHH O XHUMHUYECKOM peakuuu. O0e 3TH CHCTEMbI
CTPYKTYpHO OpPTraHU30BaHbl MO MPUHIUIY MOCIEAOBATEIbHOIO Pa3BUTHUSl 3HAHUN Ha OCHOBE
TEOPETUYECKUX MIPEICTABICHUM Pa3HOTO YPOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YUEHHsI KaK OCHOBBI BCETO €CTECTBO3HAHMUS;



— Ilepuogmueckoro 3akoHa /. 1. MeHneneeBa kak OCHOBHOI'O 3aKOHA XUMUH;
— YYE€HHs O CTPOEHUHU aToMa U XUMHYECKOU CBS3H;
— MPEICTABICHUNA 00 SIEKTPOIUTHUECKON AUCCOLMAINH BEIIECTB B PaCTBOPAX.

Teopernueckue 3HAaHHMS pacCMaTPUBAIOTCA HA OCHOBE SMIIMPUYECKH IOJIYYEHHBIX H
OCMBICJICHHBIX (DaKTOB, pPa3BHBAIOTCA IIOCJIEIOBATEIILHO OT OJHOTO YPOBHA K JIPyromy,
BBINONHSAS (DYHKIUM OOBSICHEHHS U MPOTHO3HPOBAHMS CBOWCTB, CTPOCHHS M BO3MOXHOCTEH
IIPAKTUYECKOI0 IPUMEHEHNUS U MOJTYyYEHHS U3y4aeMbIX BEILIECTB.

OcBoeHre mporpaMMbl MO XHMHUHU CHOCOOCTBYeT (OPMUPOBAHUIO MPEICTABICHUS O
XUMHUYECKON COCTABJIAIOIIECH HAy4HOM KapTUHBI MUpa B JIOTUKE €€ CUCTEMHOH IIPUPOJBI,
LIEHHOCTHOTO OTHOILLIEHUS K HAyYHOMY 3HAaHUIO U METOJIaM I103HaHus B Hayke. M3yuenue xumun
OPOUCXOIUT C TPHUBJICYCHHEM 3HAHUM M3 paHee M3YyYCHHBIX YYEOHBIX MPEIMETOB:
«Oxpyxaromuit Mup», «buonorus. 5—7 kinaccel» U «Pusuka. 7 Kjiaccy.

[Ipu “3yd4eHUN XUMHUHM MPOUCXOAUT (HOPMHUPOBAHKUE 3HAHUI OCHOB XMMHMUYECKOW HAYKH KaK
00JacTi COBPEMEHHOT0 €CTECTBO3HAHMS, MPAKTUUYECKON JEITeIbHOCTH YeIOBeKa M KaK OJJHOTO
13 KOMIIOHEHTOB MHUPOBOH KYJIBTYpHI. 3ajada y4eOHOTO MpeaMeTa COCTOMT B (POPMHPOBAHUU
CUCTEMbl XMMHYECKHX 3HAHMA — Ba)XHEHIINUX (DaKTOB, MOHSITHM, 3aKOHOB M TEOPETHUYECKUX
MOJIOKEHHUH, JIOCTYIHBIX OOOOIIEHWH MHPOBO33PEHUECKOTO XapakTepa, s3blKa HAyKd, B
MPHUOOIICHNN K HAYyYHBIM METO/IaM MO3HAHUS IPU N3YYSHHUH BEIECTB M XUMUYECKUX PEaKiuil, B
dbopMHpOBaHMM W Pa3BUTHM IIO3HABATEIbHBIX YMEHHA HM WX MNPUMEHEHHH B Y4eOHO-
MO3HABATEIBHON U y4eOHO-UCCIIEIOBATEIbCKOM 1eATeIbHOCTH, OCBOGHUH MPaBUI OE30MacHOTO
oOpaIIeHus C BEIIECTBAMHU B TIOBCEIHEBHON KHU3HH.

[Ipy m3ydyeHMHM XUMHH Ha ypOBHE OCHOBHOTO OOIIEro oOpa3oBaHUS Ba)KHOE 3HAUYCHUE
npuoOpenn Takue e, Kak:

— ¢popMUpOBAHHE WHTEIUIEKTYalIbHO PAa3BUTOM JIMYHOCTH, TOTOBOW K CaMOOOpa30BaHUIO,
COTPYJHUYECTBY, CaMOCTOATEIbHOMY IPUHATUIO DELIEHUH, CIIOCOOHOW aanTHpOBAaThCS K
OBICTPO MEHSIOIIUMCSI YCIIOBHSIM XKHU3HH;
— HalpaBJICHHOCTh OOyYeHHsT Ha CHCTEMaTHYecKoe MpHOOIIeHHEe O00ydaromuxcs K
CaMOCTOSITEJIbHOM ~ ITO3HABaTEJIIbHOM  JEATENIBHOCTH, HAy4YyHBIM  METOJAaM  IO3HaHuS,
(hOpMUPYIOIIUM MOTUBAIIMIO U Pa3BUTHE CITIOCOOHOCTEN K XUMUU;
—obecrieueHue  YCJIOBUH, CIIOCOOCTBYIOIMX  NPUOOPETEHHIO  OOYYalOIIMMHUCS  OIBITA
pa3HoOOpa3HON JAEATEeIbHOCTH, MO3HAHUS M CaMOINO3HAHUS, KIIOYEBBIX HABBIKOB (KIJIFOUEBBIX
KOMIIETEHIHI), IMEIOLINX YHUBEPCAIbHOE 3HAaUECHUE JUIsl pa3IMYHbIX BUJIOB JAEATEIbHOCTH;
— ¢opmupoBaHue o01el PyHKINOHAIBHON U €CTECTBEHHO-HAyYHOW T'PaMOTHOCTH, B TOM YHUCIIE
YMEHUH OOBSCHITH M OLICHUBATH SIBICHUS OKPYKAIOIIET0 MHpPA, UCIONB3YS 3HAHUS W OIIBIT,
MOJIyYEHHBIE MPU M3YyYEHUU XHWMHUU, MPUMEHATh UX MpPHU pEHIeHUH NpoOJieM B MOBCEIHEBHOMN
KU3HU U TPYJOBOU JEATEIBHOCTH;
— ¢popMupoBaHrue y OOydYarOIUMXCsl TYMaHUCTHUECKUX OTHOUICHWM, MOHUMaHHUS LEHHOCTU
XUMHAYECKUX 3HAaHUM I BBIPAOOTKM SKOJIOTHYECKU I1€JIeCOO0pa3HOT0 MOBEICHUS B OBITY U
TPYAOBOMN JEATEIIBHOCTH B IENSAX COXPAHEHHS CBOETO 3J0POBBS M OKPYXKAOIIEH MPUPOTHOMN
Cpelbl;
— pa3BUTHE MOTHBAIMU K OOYYECHHIO, CIIOCOOHOCTEH K CAaMOKOHTPOIIO M CaMOBOCIUTAHUIO Ha
OCHOBE YCBOEHHs OOIIEUelIOBEYECKUX LIEHHOCTeH, TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY
npodusis ¥ HaNpaBIEHHOCTH JlalbHeHero o0yueHus.

OOmiee yMca0 4acoB, OTBEACHHBIX JUISI M3yYEHHs] XMMHMU Ha YPOBHE OCHOBHOI'O OOIIETO
oOpa3zoBanus, cocTaBisier 136 yacoB: B 8 kiacce — 68 wacoB (2 waca B Heneno), B 9 kimacce — 68
qacoB (2 yaca B HEJIEI0).



COJAEPKAHUE OBYYEHUA
8 KVIACC

IlepBoHayajbHBIe XUMHYECKHE TOHATHS

[Ipeamer xumun. Posib XuMuu B )KU3HU YelloBeKa. XUMUs B CUCTEME HayK. Telna u BelecTsa.
dusnyeckue CBOMCTBa BEIIECTB. ArperaTHoe cocTosHue BewlecTB. IloHsTMe O Meromax
nmo3HaHus B XxuMuu. YucTele BemectBa U cmecu. CriocoObl pa3ienieHus cMecei.

ATOMBI U MOJIEKYJIbl. XUMUYECKHE 371€MEHTbl. CUMBOJIBI XUMHUYECKHUX 3J1eMeHTOB. IIpocThie
U CJIOKHBIE BellecTBa. ATOMHO-MOJIEKYJISIPHOE YUEHHE.

Xumuueckas Gopmyna. BaleHTHOCT aTOMOB XMMHUYECKHX 3JIEMEHTOB. 3aKOH MOCTOSTHCTBA
cocraBa BemecTB. OTHOcUTENbHAas aroMHas Macca. OTHOcUTENbHas MOJIEKYJsIpHas Macca.
MaccoBast 1011 XMMHUYECKOT'0 3JIEMEHTa B COEIMHEHUU.

KonunuectBo BemectBa. Moib. MossipHas macca. B3anMocBsI3bp koinndecTBa, Macchl U 4nciia
CTPYKTYPHBIX €IUHHII BeecTBa. Pacuérel mo hopmynamMm XMMHUYECKUX COSAMHEHHM.

®u3znueckue MU XHUMHUYECKHE SIBICHMS. XHUMHUYECKas peakuuss MW e€ NpPU3HAKU. 3aKOH
COXpaHEHHs MacChl BEIIECTB. XUMHUYECKUEe ypaBHEeHHUs. Kimaccupukanust XUMHUECKUX pPEeaKkInit
(coemuHeHus, pa3IoKEeHHS, 3aMeITeHUs, 0OMEHA).

XUMHUYECKHUI IKCIIEPUMEHT:

3HAKOMCTBO C XMMHUYECKON MOCYAOH, MpaBWJIaMd paboOThl B J1a0OpaTopuu U NpUEMAMHU
oOparmieHusi ¢ J1abopaTOpHBIM OOOPYIOBAHHEM, M3YUYCHHE U ONMHUCaHUE (U3HMYECKUX CBOMCTB
00pa31loB HEOPraHUYECKUX BEIECTB, HAOMI0AeHNe (PU3NUECKUX (TUIaBJIeHNE BOCKa, TassHUE JIbAA,
pacThpaHue caxapa B CTyNKe, KUIIEHUE U KOHJIEHCAIUs BOJIbI) U XMMHUYECKUX (TOpEeHHE CBEYH,
MPOKAJIMBAaHUE MEIHOM MPOBOJIOKH, B3aUMOJIEHCTBHE MeJla ¢ KUCJIOTOM) sABJIeHUH, HaO0JeHne
U ONHCAaHME TPU3HAKOB TMPOTEKAHHWS XUMHUYECKMX peakuui (pas3iokeHue caxapa,
B3aUMOJICHCTBHE CEpPHOM KUCIOTHI C XJIOpUAOM Oapus, pasznoxkenue ruapokcuna menu (II) mpu
HarpeBaHUM, B3aWMOJCHCTBUE >xene3a ¢ pacTBopoM conu menu (II), musydenme crocoOoB
paszeneHus cMeced: C IOMOINbI0 MarHuTa, (WIBTPOBAHHE, BBIIAPUBAHUE, AMCTHILIALMS,
xpomatorpadus, TpOBEIEHUE OYUCTKH MOBAPEHHOM COJM, HaONIOIEHHEe U ONMCaHue
pE3YJIBTaTOB IMPOBEIEHUS OIbITA, WIIIOCTPUPYIOIIEIO 3aKOH COXPAaHEHUS MAacChl, CO3/aHUE
MojIeJiel MOJIEKYI (IIIapOCTEePKHEBBIX ).

BaskHeiilue npeacTaBUTEIM HEOPraHUYECKHUX BeleCTB

Bo3nyx — cmech razoB. CocrtaB Bo3ayxa. Kucnopog — 3J€MEHT M IPOCTOE BELIECTBO.
Haxoxxnenue xucioposia B mpupoje, Gu3ndeckue U XUMHUYECKHe CBOMCTBA (peakii TOPEHus).
Oxcupnpl. Ilpumenenue xkucnopoga. CrocoObl TONydyeHHUs KucIopoia B Jjaboparopuud U
npoMbIIIIeHHOCTH. KpyroBopoT kucinopoga B mpupoze. O30H — ajuloTporHas MOIU(pHUKAIHS
KHCIIOpO/1a.

TennoBoil 3¢p¢pexkT XUMHUECKOW peaklud, TEePMOXMMHUECKHE YpPaBHEHMs, O3K30- U
SHAOTEPMHUYECKUE peakuuH. TOMIMBO: yrosb M MeTaH. 3arpsi3HEHHE BO3AyXa, YCHIIEHUE
MapHUKOBOTO 3 deKTa, pa3pyluIeHHe 030HOBOTO CIIOA.

Bogopon — anemeHT u mpocroe BemiecTBo. Haxoxkenue Bojopoaa B npupoje, pusndeckue
Y XUMHYECKUE CBOMCTBA, IPUMEHEHHUE, CIIOCOObI mosryuyeHus. KucnoTsl u comu.

Mosipablit 00b€M Ta30B. Pacy€Thl M0 XUMHUYECKUM ypaBHEHUSIM.

®dusnueckue cBorcTBa BoAbl. Boma kak pactBoputens. PactBopsl. HacbliieHHele u
HEHACBIIICHHbIE PAacTBOpPBI. PacTBOpUMOCTh BellecTB B BoAe. MaccoBas 10 BELIECTBa B
pactBope. XUMHUUYECKHE CBOWCTBAa BOAbl. OcHOBaHUA. Poib pacTBOpOB B MpUPOJE U B KU3HU
yenoBeka. KpyroBopor Bozabl B mpuUpojie. 3arpsA3HEHHE NMPUPOAHBIX BOJ. OXpaHa MU OYMCTKA
IIPUPOHBIX BOJ.



Knaccudukanuss Heoprannyeckux coeauHeHuit. Oxcuapl. Kraccudukanuss OKCHIOB:
cosieoOpa3ymome (0OCHOBHbIE, KUCIOTHBIE, aM(oTepHbIe) U HecoseoOpasyronre. HomeHknarypa
okcu0B. DU3nyecKue U XUMUYECKHUE CBOMCTBA OKCUIOB. [lonmyyeHue okcuaos.

OcnoBanus. Knaccudpukanuss OCHOBaHMM: IIETOYM M HEPACTBOPUMBIE OCHOBAHMUSL.
Homenkiarypa ocHoBaHmid. Pu3nuecKMe M XUMHUYECKHME CBOWcCTBa OCHOBaHMU. [lomyuenue
OCHOBaHMM.

Kucnorsl. Knaccuduxanus kucnor. Homenknarypa kucnor. duszndeckne U XUMHUECKUE
cBoiicTBa KUCIOT. Psin aktuBHOCcTH MeTanioB H. H. bekerosa. [lonyyenue kucior.

Comu. Homenknarypa coneil. ®@usznueckue M XUMHUYECKHE cBoiicTBa coiedl. Ilomyuenue
COJIEH.

I'eneTnyeckas cB3b MEXKIy KJIACCAMU HEOPIaHUYECKUX COCIUHEHUM.

Xumuueckuii IKCnepumenm:

KayeCTBEHHOE OIpeJesieHe COJIEpKAaHUA KHUCIOpOAa B BO3AyXe, IOJIyueHHe, COOMpaHHe,
pacro3HaBaHME W H3y4Y€HHE CBOICTB KHCIOpOJa, HAOJIOJEHHE B3aUMOJEHCTBMS BELIECTB C
KHMCJIOPOJIOM U YCJIOBUS BO3HUKHOBEHHS U INpEKpallleHusi ropeHus (mokapa), 03HaKOMJICHUE C
o0Opa3llaMu OKCHJIOB U ONMCAHUE HX CBOMCTB, IOJIydeHHE, COOMpaHUE, paclo3HaBaHUE U
M3y4eHuEe CBOMCTB Bojaoponaa (TopeHue), B3auMoieiicTBue Boaopona ¢ okcugom menu (1)
(BO3MOXXHO MCIIOJIb30BaHME BUEOMATEPHAIOB), HaOII0IeHE 00pa30B BELIECTB KOJIMYECTBOM
1 momb, uccrnenoBaHne 0COOEHHOCTEH PACTBOPEHHS BEIIECTBC PAa3IMYHON pPaCTBOPHUMOCTHIO,
IIPUTOTOBJIEHUE PACTBOPOB C ONPENCIEHHOM MAacCOBOM J0JIEM pacTBOPEHHOIO BEILECTBA,
B3aUMOJICHICTBHE BOJBI C METaUIaMU (HAaTpUEeM U KajblieM) (BO3MOXKHO HCIOJIb30BAaHUE
BUJIEOMATEPHUAJIOB), UCCIIEIOBaHUE OOpPa3ll0B HEOPraHMYECKUX BEIIECTB PAa3IMYHBIX KIIACCOB,
HaOJI0ICHNE M3MEHEHHsI OKPAacKH WHAWKATOPOB B PAcTBOpPAX KUCIOT W MIETOYEH, M3y4YeHHE
B3auMozeiicteus okcuna Meau (II) ¢ pactBopom cepHOM KHCIOTBI, KHUCIOT C METalljaMH,
peakuuii HeUTpalM3alHH, MNOJYyYE€HUE HEpPACTBOPUMBIX OCHOBAHUM, BBITECHEHHE OJIHOTO
MeTaJljIa IPyruM U3 PacTBOPA COJIM, PEIIEHUE dKCIIEPUMEHTANIBHBIX 33/1a4 110 TeMe «Baxueue
KJIACChl HEOPTaHUYECKUX COCTUHEHUI.

Ilepuoanyeckuit 3akon u Ilepmonmyeckas cucrema xumudeckux sjaemenros /. M.
MennesneeBa. Ctpoenne aToMoB. XUMHYeCKasl CBSI3b. OKHCIUTEIbHO-BOCCTAHOBUTE/IbHbIE
peaknnu

[lepBbie MONBITKM KiIaccH(UKAIIMM XUMUYECKUX 3J1eMeHTOB. [IoHsATHE O rpynmax CXOAHBIX
9JIEMEHTOB (ILEJIOYHBIE U IIEJOYHO3EMENbHbIE METa/Ulbl, TaJOr€Hbl, WHEpPTHBIE Ta3bl).
DneMeHTHI, KOTOpble 00pa3ytoT aM(OTEpHbIE OKCUIBI U TUIPOKCH/IBI.

Ilepuognueckuit  3akoH. Ilepmonnueckas cucremMa XMMHMUYECKHX  2JIeMEHTOB  /[I.
W. Menneneea. Kopotkonepuoanass u nnuHHOnepuoaHast (opmsl Ilepuonnyeckoil cuctemsl
xumuyeckux odneMmeHtoB [[. U. MenneneeBa. Ilepuoasl u rpynmbl. DU3HYECKUH CMBICI
MTOPSIAKOBOTO HOMEPA, HOMEPOB IEPUOAA U TPYIIIHI JJIEMEHTA.

Crpoenne atomoB. CocraB aromHbIX szaep. M30TonblPU3NYECKUN CMBICH MOPSIKOBOIO
HOMEpPA, HOMEPOB MEPHUOJA U TPYIIIIBI AIEMEHTA.

CrpoeHne dSIEKTPOHHBIX 000JI0ueK aroMOB MepBbIX 20 XMMHUYECKMX  3JIEMEHTOB
[Tepuonnueckoit cucrtemsl Jl. 1. MenneneeBa. XapakTepucTUKa XUMHYECKOTO JIEMEHTA MO €ro
nonoxkeHuro B Ilepuonnyeckon cucreme 1. . Menneneesa.

3aKOHOMEPHOCTH M3MEHEHHUS PaJnyca aTOMOB XUMHYECKHX JJIEMEHTOB, METAJUINYECKUX U
HEMETAJIIMYECKUX CBOMCTB I10 IPYIIIaM U EPUOJIAM.

3nauenue [lepmoanueckoro 3akoHa M Ilepmonnyeckol CHUCTEMBI XMMUYECKHX JJIEMEHTOB
JUIsl pa3BUTUA HayKU U npakTUku. J[. . MenneneeB — y4€HbIN U IpayKJaHUH.

XuMmunyeckas CBSI3b. KoBanenrnas (monsipHas 51 HEMoJIIpHas) CBS3b.
DNEKTPOOTPULATENIEHOCTh XUMUYECKHX AJIEMEHTOB. VIOHHAsI CBSI3b.

Crenenp oxucieHus. OKACIUTEIbHO-BOCCTAHOBUTEIbHBIE peakiuu. [Iponeccsl okuciaeHus u
BOCCTaHOBJIEHMSI. OKUCINTENN U BOCCTAHOBUTEIIH.

Xumuueckuii IKCnepumenm:



M3Yy4YEeHHE O0pa3IOB BEIIECTB METAJUIOB M HEMETAJUIOB, B3aUMOJICHCTBUE THAPOKCUIA IIHHKA C
pacTBOpaMH KHUCJIOT M IIeJ0Yeil, MPOBEIEHUE OIbITOB, WUIIOCTPUPYIOIIUX PUMEPHI
OKHCJIUTEIHHO-BOCCTAHOBUTEBHBIX PEAKIIHMM (TOpeHre, Peakiuy Pa3ioKeHHs], COSTUHEHNS).
Meosicnpeomemmnvwie ceasu

Peanuzaiusi MeXNnpeaIMETHBIX CBSI3€d MpU U3YYCHUM XUMUU B 8 KJIACCE OCYIIECTBIISICTCS
yepe3 UCIHOJIb30BaHHWE KaK OOIIMX eCTECTBEHHO-HAYyYHBIX TOHATUH, TakK M MOHSATHIA,
SIBJISIFOLIIUX CSI CACTEMHBIMU JIJIs1 OT/ICNIbHBIX NMPEMETOB €CTECTBEHHO-HAYUYHOIO LIUKJIA.

OO01ue ecTeCTBEHHO-HAY4YHbIC MOHATHS: HAYYHBIN (haKT, TUIOTE3a, TEOPHS, 3aKOH, aHAU3,
CUHTE3, KiaccHu(UKaIus, NEPUOANYHOCTh, HAONIOJCHUE, OKCIEPUMEHT, MOJACIUPOBaHNE,
U3MEpEHUE, MOJIETb, SIBIICHHUE.

®dusnka: MaTepusi, aroM, DJEKTPOH, MPOTOH, HEUTPOH, HWOH, HYKIWI, H30TOIbI,
PaZMOaKTUBHOCTb, MOJIEKYJNa, JSJIEKTPUUYECKUN 3apsl, BEUIECTBO, TeJI0, O0BEM, arperaTHoe
COCTOSIHME BEIIECTBa, Ta3, (pU3WYECKHe BEIUYMHBI, CAMHHIBI M3MEPEHUs, KOCMOC, TUIAHETHI,
3BE361, CoHIIE.

buonorus: ¢porocunres, neixanue, ouochepa.

I'eorpadus: armocdepa, runpochepa, MUHEpaNbl, TOPHBIE MOPOJBI, IMOJIE3HBIE HCKOMAeMbIe,
TOIUTMBO, BOJIHBIE PECYPCHI.

9 KJIACC
BemecTBo 1 XUMHYeCKasi peaKkusi

[lepuognueckuit  3axoH. Ilepumommyeckas cucreMa XUMUYECKMX  31€MEHTOB [l
W. MenneneeBa. CTpoeHue aToMOB. 3aKOHOMEPHOCTM B H3MEHEHUHM CBOMCTB XUMHYECKHX
JJIEMEHTOB NEPBBIX TPEX NEPUOAOB, Kalus, KaJdbLUs U UX COCAVUHEHUH B COOTBETCTBUM C
MI0JIOXKEHHEM 2JIeMEHTOB B [lepuoinyeckoil cuctemMe U CTpOEHUEM UX aTOMOB.

CrpoeHue BemniecTBa: BHUABI XMMHYECKOM CBsI3U. THIBI KPUCTAIUIMUECKHUX PELIETOK,
3aBHCHMOCTh CBOMCTB BeLIECTBa OT THUIA KPUCTANIMYECKOW PEHIETKHM M BHUJA XMUMHUYECKOH
CBSI3H.

Knaccudpukanys um HOMEHKJIaTypa HEOPTaHMYECKUX BEIEeCTB. XUMHYECKHE CBOMCTBA
BELIECTB, OTHOCSIIMXCSA K Pa3jMYHBIM KJIacCaM HEOPraHMYECKUX COEIMHEHUH, TeHEeTH4ecKas
CBSI3b HEOPraHUYECKHX BEIIECTB.

Knaccugukanus XMMHYECKUX pPEeaKIMi M0 Pa3IUYHbIM MpU3HAKaM (M0 YUCIY M COCTaBY
Y4acTBYIOUIMX B pEaKUUU BEIIECTB, MO TEMJIOBOMY 3(@exTy, Mo HU3MEHEHHIO CTeleHen
OKHCJICHUSI XUMHUYECKUX 3JEMEHTOB, M0 OOpaTUMOCTH, MO Y4YacTHUIO KaTajau3aTopa). DK30- U
SHAOTEPMUUYECKUE PEAKIIMH, TEPMOXUMHUYECKHE YPAaBHEHUSI.

[Tonsitne o ckopoctH xumHuuyeckod peakuuu. [loHsTHe 00 OOpaTHMMBIX M HEOOPATUMBIX
XUMHUECKUX peakiusx. [IoHsATHe O TOMOTreHHBIX M TeTepOreHHbIX peakuusx. llonsrue o
karanuse. IloHsatne o XumHueckoM paBHOBecHU. DakTOpbl, BIMSIOIIME HAa CKOPOCTh
XUMHUYECKOHN peaklUy U MOJ0KEHNUE XUMUYECKOTO PAaBHOBECHS.

OKUCIINTENbHO-BOCCTAHOBUTENIbHBIE  PEAKLUHU, HJIEKTPOHHBIA OaJlaHC OKUCIUTENIBHO-
BOCCTAaHOBUTENBbHON peakiuu. CocTaBleHHE YpPaBHEHUH OKHCIUTEIbHO-BOCCTAHOBUTEIbHBIX
peaKIMii ¢ UCIIOIb30BaHUEM METO/1a JIEKTPOHHOr 0 OanaHca.

Teopust 3IEKTPOTUTUYECKONW TUCCOLMALMU., DJIEKTPOHHBIM OagaHC OKHCIUTENIbHO-
BOCCTAaHOBUTENBbHON peakiuu. CocTaBleHHE YPaBHEHHH OKHCIUTEIBHO-BOCCTAHOBHUTEIBHBIX
peaxkuuii ¢ UCTIOIb30BaHUEM METO/1a JIEKTPOHHOr0 OanaHca CHIIbHBIE U clla0ble SJIEKTPOJIUTHI.

Peakiiun noHHOro oOMeHa. YcCIOBHS MPOTEKAHUS pEaKIUil MOHHOTO OOMEHa, IMOJIHbIE U
COKpaIlléHHbIE MOHHBIE ypaBHEHMsS peakunil. CBOMCTBAa KHUCJIOT, OCHOBAaHUW M COJIEM B CBETE
NpPEJCTaBICHUNA 00 SJICKTPOTUTHUYECKON muccolnuranuu. KadyecTBEHHbIE peakluyd Ha HOHBI.
[TonsiTuEe 0 THAPOIN3E COTEH.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHHE C MOJCISAMU KPUCTAIUIMYECKUX PEHIETOK HEOPraHWYECKUX BEIIECTB —

METAJUIOB M HEMeTauloB (rpaduTa W anmasza), CIOXKHBIX BEIIECTB (XJIOpUAa HATpHs),



UCCIIEIOBAaHUE 3aBUCHMOCTH CKOPOCTH XMMMUYECKOM peakluu OT BO3JACHCTBUS pa3IMYHBIX
(bakTOpOB, HCCIIEA0BAaHUE 3JIEKTPOIIPOBOJHOCTH PACTBOPOB BEILIECTB, Ipolecca AUCCOLMALUN
KHMCIIOT, ILIEJIOYEH M cojeil (BO3MOKHO HCIIOJIb30BAaHME BUJEO MAaTEpUANIOB), IPOBEJIECHUE
OIBITOB, WIIIOCTPUPYIOIUX MPU3HAKU NPOTEKAHUs peakluil MOHHOro oOMeHa (oOpa3zoBaHME
ocaJKa, BbIAENIEHUE Ta3a, oOpa3oBaHHE BOJbI), OINBITOB, WUIIOCTPUPYIOIIUX IPUMEPHI
OKHCIIMTEIbHO-BOCCTAHOBUTEIbHBIX pEaKLUi (rOpeHue, peakiuH pa3ioKeHUs, COCAMHEHUs),
pacrno3HaBaHHE€ HEOPraHMYECKMX BELIECTB C IIOMOILBIO KAaYECTBEHHBIX pEaKUUil Ha HOHBI,
peleHre YKCIIepUMEHTaIbHbIX 3a7ay.

HeMeTaJuibl U UX COeTUHEHUS

OO0w1ast xapakTepucTHKa rajgoreHoB. OCOOEHHOCTH CTPOEHUSI aTOMOB, XapaKTepHbIE CTEIEHU
okucnenus. CTpoeHue u (pu3nUECKUe CBOWCTBA MPOCTHIX BEIIECTB — TaJIOT€HOB. XMMUYECKHE
CBOWCTBAa Ha IpUMepe Xjopa (B3auMOJEICTBHE C MeTalllaMH, HEMETAaJUlaMH, LIeJIOYaMH).
XinopoBogopoa. ComnsiHas KUCIOTa, XUMUYECKUE CBOMCTBA, MOJdydeHue, npumeHeHue. [eficteue
XJIopa U XJOPOBOJOPOJa HAa OpraHu3M yejioBeka. Baxuelnive XJOpHuIbl U UX HaXOXJEHHE B
IIPUPOJIE.

OOmast  xapakrepuctuka 3neMeHTOB VIA-rpynnbl. OCOOEHHOCTH CTpPOEHHS AaTOMOB,
XapakTepHble creneHu okucieHus. CTpoeHne u (U3NYECKHE CBOWCTBA MPOCTHIX BEIIECTB —
KHUCJIOPOAa U cepbl. AJUIOTPONHbIE MOJU(PHUKAIIMK KUCIOPOJa U cepbl. XUMHUECKUE CBOMCTBA
cepel. CepoBomOpoa, cTpoeHue, (U3NYECKHe M XUMHUYECKHe CBOMCTBA. OKCHIBI Cephl Kak
IIPEJCTaBUTENIN KUCJIOTHBIX OKCHIOB. CepHas KUCIIOTa, (GU3MYECKHEe M XMMHUYECKHE CBOMCTBa
(obmue kak MpeACTaBUTENS Kiacca KHUCIOT M coenuduueckue). XUMHUYECKUE peakluu,
JeKallie B OCHOBE IPOMBIIUICHHOTO croco0a IMoyyuyeHus cepHoil KucinoTbl. Ilpumenenue
cepHOil kucnoTel. Cosu cepHOM KUCIOThI, KaueCTBEHHAs peaklius Ha cyiab(aT-uoH. Haxoxnenue
ceppl M €€ coeAMHEHUHl B Mpupoje. XHUMHMUYECKOE 3arps3HEHHE OKPYXKAIoLeH cpeabl
COEUHEHUSIMHU cepbl (KUCIOTHBIE O, 3arps3HEHHE BO3yXa U BOJOEMOB), CIIOCOOBI €ro
IIPEIOTBPALLICHUS.

OO6mass xapakrtepucTuka 53jaeMeHTOB VA-rpynnbl. OCOOEHHOCTH CTpOEHHS aTOMOB,
XapaKTepHble CTENEHM OKMCIEeHHsA. A30T, pacHpocTpaHeHHue B TNpupojae, Qusnueckue u
XUMHuUeckue cBoiictBa. Kpyrosopot a3ora B mpupoje. AMMHaK, ero pusndeckue 1 XUMUYeCKue
CBOWCTBa, MoyiyueHue U npuMmenenue. Conu aMMOHUs, UX (PU3NYECKHe U XMMUYECKHE CBOMCTBA,
npuMeHeHue. KadecTBeHHas peakivs Ha MOHBI aMMOHHS. A30THas KHUCIIOTa, €€ MOJyuyeHHe,
¢usnyeckue M XMMHUYECKHE CBoOiicTBa (0oOlIMe Kak TNpeACcTaBUTeNs Kiacca KUCIOT U
cnenuduueckue). lcnonp3oBaHue HUTPATOB U COJIEH aMMOHHS B KaueCcTBE MHUHEPAJIbHBIX
ynoOpeHuii. XuMU4ecKoe 3arps3HeHne OKpYXKarollled Cpejibl COeTMHEHUSIMHU a30Ta (KHCIOTHBIE
JOXKIH, 3arps3HEHHE BO3]lyXa, MOYBbI M BOMOEMOB). Pocdop, amioTpoIHble MOAUPUKALNN
docopa, ¢puznyeckne u xumuueckue cporctBa. Oxcua docdopa (V) u gochopHas kuciora,
¢dbu3znueckue M XHMMHUYECKHE CBOMCTBa, moiyueHue. Vcmonb3oBanue QochaToB B KadyecTBe
MUHEPAIbHBIX Y100pEHHA.

Obmas xapakrtepuctuka 31eMeHTOB [VA-rpynmnbel. OCOOEHHOCTH CTPOEHHUS aTOMOB,
XapaKTepHbIe CTENIEHU OKHCICHUS. YTIIEpPOH, AFIOTPOIHbIE MOIU(BUKAIINH, PACTIPOCTPAHEHUE B
npupoje, pusndeckre 1 XUMUYecKrue cBoicTBa. Ancopouus. KpyroBopot yriepona B mpupose.
Oxcunpl yriaepoja, ux (GpU3MUECKUE U XMMUYECKHE CBOWCTBA, JEMCTBUE HA KHUBBIE OPraHU3MBI,
MOJyYeHHe U MPUMEHEHHE. JKOJIOTHUECKHE MPo0IeMbl, CBsA3aHHbIe ¢ okcuaoM yriepona (1V),
TUIOTE3a TI100aJbHOTO MOTEIJICHUsS KIUMarta, MapHUKOBBIM 3¢ ¢dekT. YroabHas KuciaoTa U eé
CONM, MX (pU3MUecKre M XMMHUYECKHE CBOWCTBA, IMOJIyueHHWE W IpuMeHeHue. KauecTBeHHast
peakiuss Ha  KapOoHaT-moHbl. Mcmonb3oBaHume  KapOOHAaTOB B OBITY, MEIMIIMHE,
MIPOMBIIIJIEHHOCTH U CEJIbCKOM XO035HCTBE.

[lepBoHauanbHBIE MOHATHS 00 OPraHMYECKUX BEIIECTBAX KaK O COCJUHEHHUSAX YIiepoja
(MeTaH, JTaH, ATWICH, AaUETUJIEH, ATAHOJ, IJMIEPHH, YyKCycHas kuciora). I[IpupogHsie
UCTOYHUKH YTJIEBOJOPOJOB (yrojb, MPUPOAHBIA Ta3, He(Th), MPOAYKTH HX MepepadOTKH
(6eH3uH), X POJb B OBITY ¥ MPOMBINIIICHHOCTH. [ToHSATHE 0 OMOJIOrMYEeCKH BaKHBIX BEIIECTBAX:



KHpax, Oelkax, YrieBoJaX — M HMX pPOJM B JKU3HM YelOBeKa. MarepuaibHOE E€IUHCTBO
OpraHUYECKUX U HEOPraHUYECKUX COCIUHEHUN.

Kpemuuii, ero ¢usnyeckne M XUMHUECKHE CBOWCTBA, IOIY4YEHHE U MPUMEHEHHE.
Coenunenus kpemHuss B mpupone. OOmue mnpexacraBienus o0 oxcumae kpemuus (IV) u
KpeMHHEBOH kucioTe. CUIIMKATHI, UX UCIOJIb30BaHUE B OBITY, B IPOMBIIIJICHHOCTH. Bakneiimne
CTpOMUTENbHbIE MaTepuajbl: KepaMHKa, CTEKJIO, ILIeMEHT, OeToH, jkene300eToH. I[Ipobrembl
0€30MacHOTO UCIIOB30BAHUS CTPOUTEIBHBIX MATEPHUAIOB B TIOBCEIHEBHOM KHU3HH.

Xumuueckuii IKcnepumenm:

U3y4YE€HHE 00pa3lloB HEOPraHWYECKUX BEILECTB, CBOMCTB COJSHOM KHUCIIOTHI, NPOBEAECHUE
KAueCTBEHHBIX PEaKIUi Ha XJOPUA-UOHBI M HAOIIO/IEHUE NMPU3HAKOB MX MPOTEKAHUS, OMBITHL,
oTpakaromue (pU3NYECKUe U XUMHUYECKHE CBOIMCTBA TaJOr€HOB U MX COCAMHEHHH (BO3MOXKHO
UCIIOJIb30BaHUE BHUIEOMATEPUAIOB), O3HAKOMIIEHHE C 00pasllaMH XJIOPUIOB (TajJOreHUIOB),
O3HAaKOMJICHHE ¢ oOpa3nmamMu ceppl M €€ COCOMHEHHUAMH (BO3MOXHO HCIIOJIB30BaHHE
BUJICOMATEpPHANIOB), HAONMIOJEHUE Tpolecca OOyrnuBaHUs  caxapa MO JICHCTBUEM
KOHLEHTPUPOBAHHON CEPHOM KUCJIOTHI, U3yYEeHHE XUMUYECKUX CBOWMCTB pa30aBICHHON CEpPHOM
KHCIIOTHI, TIPOBEJCHHE KAueCTBEHHOW peakluu Ha cynb(ar-uoH W HaONIoJIeHuEe MpHu3Haka eé
MPOTEKaHHs, O3HAKOMJICHHE C (PU3UYECKUMHU CBOWCTBAMH a3oTa, (ocdopa W UX COeTUHEHHN
(BO3MOYKHO HCIIOJIH30BaHKUE BHIEOMATEPUAIIOB), 00pa3iaMu a30THHIX U (pochOpHBIX yrnoOpeHuil,
[OJIyueHUe, coOMpaHue, pacro3HaBaHUE U HU3YYEHHE CBOMICTB aMMMaka, IIPOBEJICHHUE
KAueCTBEHHBIX peakluii Ha HOH amMMoOHUA U ¢ocdar-uOH U HU3YYEHHE MPHU3IHAKOB HX
IIPOTEKaHUs, B3aUMOJCICTBHE KOHLIEHTPUPOBAHHOM a30THOM KHUCIIOTHI C MEIbI0 (BO3MOXKHO
UCIOJIb30BaHUE BUICOMATEPHANIOB), M3yYEHHE MOJENel KPUCTANIMYECKUX PEHIETOK aaMmasa,
rpapuTa, ¢yiepeHa, O3HAKOMIIEHHE C MPOIECCOM aACOPOIMH PAcTBOPEHHBIX BEUIECTB
aKTUBHUPOBAHHBIM YTJIEM M YCTPOWCTBOM MPOTHBOra3a, MoJIy4eHue, cCOOMpaHue, pacro3HaBaHHe
U U3YyYEHHUE CBOMCTB YIJIEKHCIIOTO rasza, IPOBEJCHHE KaueCTBEHHBIX PEaKIUil Ha KapOOHAT U
CWIIMKAaT-HOHBl W H3Y4YEHHME [PU3HAKOB MX IPOTEKAHUs, O3HAKOMJIEHHE C MPOAYKLUEN
CHWJIMKAaTHOM ITPOMBILIUIEHHOCTH, PEUICHUE JKCIIEPUMEHTAIBHBIX 3aja4 N0 Teme «Baxuenmme
HEMETAJUIbI U UX COCIUHEHUSD).

MeTajliibl M MX COCIUHEHUS

OO01mas XxapakTepuCTHKa XUMUYECKUX PJIEMEHTOB — METAJUIOB HA OCHOBAaHUH MX TOJIOKEHUS B
[Iepnonnueckoir cucremMe xumuueckux 3vieMeHToB JI. M. MenneneeBa M CTpOEHHs aTOMOB.
CrpoeHnne meramioB. MeraumMueckas CBA3b M MeETaJuIMdecKas KpHUCTaNIMYECKas PpeHIeTKa.
DNEeKTPOXUMHUYECKUN psifl HampsDKeHUH MeTauioB. DU3MYecKue W XUMHUYECKHE CBOMCTBA
MeTauioB. O6Imue crnocoObl MoaydeHus: MeTamioB. [IoHsTHE 0 KOpPO3UM METAUIOB, OCHOBHBIE
CHocoObI 3alMTHl MX OT Koppo3uu. CmiaBbl (CTanb, Yyr'yH, AIOPATIOMUHUN, OpOH3a) U HX
MIPUMEHEHHE B OBITY U TPOMBIIIJICHHOCTH.

[Ilenounbie MeTauibl: MojokeHue B [leprnonnyeckoi cucTeMe XMMHUYECKUX 3JIEMEHTOB JI.
N. MenneneeBa, CTpOCHHE UX aTOMOB, HaXOXACHUE B mpupoac. PusndyecKue U XUMHUYECKUE
cBOIcTBa (Ha nmpumepe HaTpus U Kanus). OKCUAbI U THAPOKCUABI HAaTpus U kanus. [IpumeHenue
LIEJIOYHBIX METAJUIOB U UX COCIUHEHUM.

[IlenoyHO3eMeNbHBIE METAIIIBI MATHUN M KaJbLMK: nojioxkeHune B [leprnoandeckoi cucreme
xumuyeckux syeMeHToB JI. M. MenpneneeBa, cTpoeHHE HX aTOMOB, HaXOXICHUE B IPUPOJE.
Ou3nYecKe U XMMHUYECKUE CBOMCTBA MAarHWsl W Kaiblus. BakHellne coeaMHEHUs KaJbIUs
(oxcua, THAPOKCU, coin). KECTKOCTh BOJBI M CIIOCOOBI €€ yCTpaHEeHHS.

Amomunuil: nonoxenue B Ilepuogudeckoil cuCTEME XMMHUYECKHMX JJIEMEHTOB /I
N. MenpneneeBa, CTpOE€HHE aTOMa, HaxOXXJIeHHE B Ipupone. Pusnueckue U XUMUYECKUE
cBoOlcTBa amtoMuHMs. AMGOTEpHBIE CBOMCTBA OKCHJIA U THAPOKCH 1A ATFOMUHMSL.

Keneso: nonoxenue B [lepuoanueckoit cucreme xumuueckux s3nementoB Jl. . Menneneesa,
CTPOEHHE aToMa, HaxoxkJAeHue B mpupoae. Pusnueckne M XMMHYECKHE CBOICTBaA Kelesa.
Oxkcuapl, Tusipokcuisl U conu xkenesa (I1) u xxenesa (I11I), ux cocras, cBoiicTBa U MOJy4YEHHUE.

Xumuueckuii IKcnepumenm:



O3HAaKOMJIEHHE ¢ 00pa3liaMy METAIJIOB M CIIaBOB, UX (PU3UYECKHMMU CBOMCTBAMHU, H3yUEHHE
pe3yabTaTOB  KOPPO3UM  METAUIOB  (BO3MOJKHO  HCIOJIb30BAHHWE  BMJEOMATEpPUAIIOB),
0CcOOEHHOCTEH B3aMMOJCHCTBUS OKCH/IA KAJIBIUS U HATPHUS C BOAOH (BO3MOXKHO MCIIOJIB30BaHHE
BUJIEOMATEPHUAJIOB), HUCCIEJI0BaHUE CBOMCTB >KECTKOM BOJBI, IIpollecca TOPEHMs JKene3a B
KHCIIOpOZie  (BO3MOXHO  MCIIOJIB30BAaHUE  BUJEOMATEpHUANIOB), IPU3HAKOB  IPOTEKaHUs
KayeCTBEHHBIX PEaKLUil Ha MOHbBI: MAarHUs, KaJblMsl, alIOMUHUsA, IIMHKa, xene3a (II) n xenesa
(1), meau (II), HaOMIOICHHE U OMKMCAHUE MPOLIECCOB OKPAIIMBAHUS TUIAMEHH MOHAMHU HATpHS,
KaJausl ¥ KajbLus (BO3MOXHO HCIOJIb30BaHUE BUAEOMATEPUANIOB), HCCIEIOBaHNE aM(pOTEPHBIX
CBOMCTB TMJIPOKCH/IA aJIFOMUHUS U THIPOKCH/IA [IMHKA, PEIICHNE SKCIIEPUMEHTANIBHBIX 3a/1a4 110
TeMe «BakHel1ne MeTaibl U UX COEAUHEHUS.

XHuMHA M OKpYsKaoIias cpeaa

BemectBa 1 MaTepuasibl B MOBCEJHEBHOM JKM3HU 4elOBeKa. be3omacHoe HCIONIb30BaHHE
BEIIECTB M XUMHYECKHX peakuuii B ObiTy. IlepBas momomis Npu XUMHUYECKHX OXKOTax M
OTpaBJICHUSIX.

XUMHYECKOE 3arpsi3HEHUE OKpy’Karolled cpeibl (mpezesibHas JONyCTUMas KOHLEHTpalus
BeiecTs, nanee — [1JIK). Poiab xumuu B perieHuu 3K0I0ru4eckux npoosiem.

Xumuueckuii IKcnepumenm:
u3yueHue o0pas3loB MaTepHaIoB (CTEKIIO, CIJIaBbl METAJUIOB, TOJIMMEPHBIE MaTEPHATIbI).
Me:xnpeameTHble CBSI3U

Peannzanus MeXnpeaMETHBIX CBA3€M NpU M3YYEHHH XUMHHM B 9 Kiacce OCylLIecTBISETCS
yepe3 MCIOJb30BaHUME KaK OOIIMX €CTECTBEHHO-HAyYHBIX [OHATUH, TaK M IOHSITHH,
SBJISIFOIIMXCS] CHCTEMHBIMHU JJIs1 OTAEIbHBIX IPEIMETOB €CTECTBEHHO-HAYYHOTO IIUKIIA.

OOme ecTeCTBEHHO-HAyYHBIC MOHATHUS: HAyYHBIH (DaKT, TUIOTE3a, 3aKOH, TEOPHs, aHAJM3,
CHHTE3, Kiaccu(pukauus, MNepUOAUYHOCTb, HAOIIOJEHUE, OHKCIEPUMEHT, MOJEIUPOBaHHUE,
U3MEpEeHue, MOJIENb, SIBJICHUE, TAPHUKOBBIN 3P PEKT, TEXHOJIOTUS, MaTEpHAIIbI.

@dusuka: Marepus, aToM, OJJIEKTPOH, IPOTOH, HEHUTPOH, MWOH, HYKIWJ, W30TONBI,
pPaMOaKTUBHOCTb, MOJIEKYNA, DJEKTPUYECKUN 3aps], MPOBOJHHUKHU, IOJYHIPOBOJIHUKH,
IUAJIEKTPUKHU, (POTODIIEMEHT, BEIECTBO, TEJI0, 00bEM, arperaTHOe COCTOSHUE BEIIeCTBa, ras,
pacTBOp, pacTBOPUMOCTb, KpHUCTAJUIMUECKas pEIIETKA, CIUIaBbl, (U3HUYECKUE BEIMYUHBI,
€IMHULIBI U3MEPEHUS, KOCMUYECKOE IIPOCTPAHCTBO, IIIAHETHI, 3BE3/1bl, CoNHIIE.

buonorust: ¢orocunres, apixaHue, Ouocdepa, 3KocHCTEMAa, MHUHEpaJbHbIE yI0OpeHus,
MHUKPO3JIEMEHTBI, MAKPOIIEMEHTHI, TUTATEIIBHBIE BELLIECTBA.

I'eorpadus: atmocdepa, ruapocdepa, MUHEpaIbl, TOPHbIE TOPOAbI, MOJE3HbIE UCKOMAEMBbIE,
TOIUIMBO, BOJIHBIE PECYPCHI

ININIAHUPYEMBIE PE3YJIbTATBI OCBOEHMUS ITPOI'PAMMBI 110 XUMHWHU HA
YPOBHE OCHOBHOI'O OBHIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JIndHOCTHBIE pe3yNabTaThl OCBOEHHS MPOrpaMMbl OCHOBHOTO 0O0IIero o0pa3zoBaHUs
JOCTHUTAIOTCS B X0 00Y4YeHUSI XMMUU B €JMHCTBE y4eOHOM M BOCIUTATEIBHOM 1eATETFHOCTH B
COOTBETCTBMM C TPAJAMLMOHHBIMH  POCCUHCKUMH  COLMOKYJIBTYPHBIMH M  JIYXOBHO-
HPABCTBEHHBIMH LIEHHOCTSIMM, MPUHATHIMU B OOIIECTBE MpPaBUIAMU U HOpPMaMH MOBEACHHS U
CHOCOOCTBYIOT IpOIeccCaM CaMOTIO3HAHM S, CAMOPA3BUTHS U COIIMAIN3ALINN O0YyYaOIUXCSL.

JIMuyHOCTHBIE pe3yabTaThl OTPAKAIOT TOTOBHOCTh OOYYArOIIMXCS PYKOBOICTBOBATHCS
CUCTEMOM MO3UTUBHBIX IIEHHOCTHBIX OPUEHTAllMH W PACIIMPEHUE ONBITA JNEATEIbHOCTH Ha €€
OCHOBE, B TOM YHUCJIE B YACTH:

1) naTpHOTHYECKOT0 BOCITUTAHMS:

LIEHHOCTHOTO OTHOILEHHS K OT€YECTBEHHOMY KYJIBTYPHOMY, MCTOPUYECKOMY U HAYYHOMY
HacJIeINl0, NMOHUMAaHMs 3HAYEHHs XMMHUYECKOM HAyKH B JKU3HHM COBPEMEHHOIO OOIIEeCTBa,
CIOCOOHOCTH BJaJIeTh JOCTOBEPHOM MH(OpMAIMel O MepeoBhIX TOCTHXKEHUSX U OTKPBITHAX



MHUpPOBOW M OTE€UECTBEHHOM XMMMH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 YCTpOWCTBE
MHpa ¥ O0IIECTBA;
2) rpaKIaHCKOT0 BOCTIMTAHMA:

NPEACTABICHUS] O COLMAIbHBIX HOpPMax M MPaBUIAX MEXIMYHOCTHBIX OTHOLIEHUH B
KOJJICKTHBE, KOMMYHHUKATUBHOW KOMIIETEHTHOCTH B OOIIECTBEHHO TIOJE3HOH, YyueOHO-
HCCIIEIOBATENBCKOM, TBOPUYECKON U JPYTUX BHUIAX AESITEIbHOCTH, TOTOBHOCTU K Pa3HOOOpa3HOM
COBMECTHOI JI€ATENbHOCTH INIPU BBIIOJHEHUU Y4E€OHBIX, I03HABATEIbHBIX 3a/1a4, BBIIOJHEHUU
XUMHUYECKHUX SKCIIEPUMEHTOB, CO3/IaHUU YUE€OHBIX MIPOEKTOB, CTPEMIICHHUS K B3aUMOIIOHUMAaHUIO
U B3aMMOIIOMOIIM B TIPOLIECCE ATOH y4yeOHOH AEATeNbHOCTH, TOTOBHOCTHU OIEHHBATH CBOE
MOBEJCHUE W IOCTYNKH CBOMX TOBAPUIIEH C MO3ULMU HPABCTBEHHBIX M MPABOBBIX HOPM C
y4E€TOM OCO3HAHUS IIOCIEACTBUM MIOCTYIIKOB;

3) IEeHHOCTH HAYYHOTI'0 TIO3HAHUS

MHUPOBO33PEHUYECKHE IIPEACTABICHNS O BEIIECTBE U XUMHUYECKONW PEaKIUU, COOTBETCTBYIOLIUE
COBPEMEHHOMY YPOBHIO Pa3BUTHUSl HAYKH M COCTABIISIFOLUIME OCHOBY ISl IOHUMAHMS CYIIHOCTH
Hay4YHOM KapTHUHBI MHUpA, IIPEJCTABICHUS] 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS NPUPOAIDI,
B3aMMOCBA35IX YEJOBEKa C NPUPOJHOM cCpeloil, O poJaud XUMHM B [O3HAHUU ITHUX
3aKOHOMEPHOCTEN;

[I03HABATEJIbHbIE MOTHBBI, HAIpPABJICHHbIE HAa IIOJYYEHHUE HOBBIX 3HAHUI 10 XUMUH,
HEOOXOAMMBIE Ui OOBSCHEHHS HAONIOJaeMbIX IPOLECCOB W SIBJICHHUH, IO3HABATEILHOM,
MH(OPMALIMOHHON U YUTATEIBCKOM KYJIbTYpPbI, B TOM YHCIIE HaBBIKOB CAMOCTOSTEIbHON PabOThI
C y4eOHBIMH TEKCTaMH, CIIPABOYHOM JINTEPATYpOH, JOCTYMHBIMH TEXHHUUECKUMH CpPEACTBAMHU
MH(OPMALIMOHHBIX TEXHOJIOTHUH;

UHTEpeC K OOyYEHHIO W TO3HAHUIO, JFOOO03HATENHPHOCTh, TOTOBHOCTH M CIIOCOOHOCTH K
camMo00pa30BaHUIO, MPOSKTHOM U HMCCIEI0BATEIbCKOM JESATENbHOCTH, K OCO3HAHHOMY BBIOOPY
HaIpPaBJIEHHOCTH U YPOBHS 00y4YEHHS B ajbHEHIIEM;

4) hopMHUPOBaAHUS KYJIbTYPbI 3[10POBbI:

OCO3HaHUE LIEHHOCTH JKW3HHU, OTBETCTBEHHOI'O OTHOIIEHHS K CBOEMY 3/10POBbIO, YCTAHOBKU HA
3I0pOBbIIl  00pa3 JKMW3HMU, OCO3HAHME TIOCJIEACTBUH U HENPUATHE BPEAHBIX MPUBBIUEK
(ymoTpeOneHus aakorojisi, HApKOTHKOB, KYypEHHUs), HEOOXOAMMOCTH COOJIOACHUS TPaBUI
0€30MacHOCTH IPU OOPAIEHNH C XUMHUUYECKUMHU BEIIECTBAMH B OBITY U peaJIbHOM KHU3HH;

5) TPy/10BOT0 BOCTIUTAHUS

MHTEpEeC K MPaKTHUECKOMY M3YYEHHIO0 Impodeccuil U Tpyla pa3iMyHOro poja, yBaXKeHHE K
Tpyly H pe3yiapTaraM TpPYAOBOW JAEATEIBHOCTH, B TOM YHCIE HAa OCHOBE NPUMEHEHUS
MpEeIMETHBIX 3HAHWM 1O XWUMHHU, OCO3HAHHBIM BBIOOp WHIWBUIYAaTbHOM TpPaeKTOPUU
MPOJOJKEHHUSI O00pa30BaHHsA € YYETOM JIMYHOCTHBIX HHTEPECOB M CIIOCOOHOCTH K XHMUM,
OOIIIECTBEHHBIX MHTEPECOB U MOTpeOHOCTEH, ycmeumHoi mpodecCHOHAIbHON AEATeNbHOCTH U
pa3BUTHS HEOOXOUMBIX YMEHUH, TOTOBHOCTh aJallTUPOBATHCS B MPO(HECCHOHATILHON Cpelie;

6) 3K0JI0rMYecKOro BOCIIMTAHUSA:

9KOJIOTHYECKU 1IeJIeCo00pa3Hoe OTHOUIEHHE K MPHUPOJE KaK MCTOYHUKY XU3HU Ha 3emiie,
OCHOBE €€ CyYIIEeCTBOBaHMS, MOHMMaHHE LIEHHOCTH 3/I0pOBOr0 M 0Oe3omacHOro obpasza >KH3HHU,
OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY (PHU3UYECKOMY U TCUXMYECKOMY 3J0POBbIO,
OCO3HAHME LIEHHOCTH COOJIIOJICHHS MpaBMJI 0€30MacHOTO MOBEIEHUS pU paboTe ¢ BeleCTBaMH,
a TAK)KE€ B CUTYALUAX, YTPOKAOIINX 3JOPOBBIO U JKU3HU JIFOJCH;

CIOCOOHOCTH TPUMEHSTh 3HAHMS, MOJIydaeMble NMPH U3YYECHUM XHMHUH, JJIS pPelIeHus 3ajad,
CBSI3aHHBIX C OKPYXKAIOIIE TPUPOJHOW CpPEeHOoW, IS TOBBIIIEHUS YPOBHS SKOJOTMYECKOU
KYJIBTYpBl, OCO3HaHMS INI00ATBHOTO XapaKTepa SKOJIOTUYECKUX MpoOiIeM U MyTel MX pelieHus
ITOCPEICTBOM METOJOB XMMUH, IKOJIOTHYECKOTO MBIIUICHHS, YMEHHs PYKOBOJCTBOBAaTbCA UM B
[I03HABATEJIbHOW, KOMMYHUKAaTUBHON U COLMAIILHON IIPAKTUKE.

METANPEIMETHBIE PE3YJIbTATbBI

B cocraBe MerampeIMETHBIX pE3YyJIbTAaTOB BBLICISAIOT 3HAUYUMbIE s  (OPMHPOBAHUS
MHUPOBO33pEHHUs OOIICHAYYHbIE MOHATHUS (3aKOH, TEOpHSs, MPUHIMUI, TUIOTe3a, (akKT, cUCTEMA,
IpoIiecc, SKCIEPUMEHT U JPYroe.), KOTOPbIe UCIONB3YIOTCS B €CTECTBEHHO-HAYYHBIX Y4EOHBIX



IpeaMeTax M MO3BOJISIOT Ha OCHOBE 3HAHMU U3 ATUX MPEAMETOB (pOPMUPOBATH MPEICTaBICHUE O
LIEJIOCTHOM Hay4HOH KapTHHE MHpa, U YHUBEpCalbHble yuyeOHble AEHCTBUS (IIO3HABATENbHBIE,
KOMMYHHUKATHBHBIE, PETYISTUBHBIC), KOTOphIe O0OecreuuBaroT (OPMHPOBAHHWE TOTOBHOCTU K
CaMOCTOSITEJIbHOMY IIJITAHUPOBAHUIO U OCYILECTBICHUIO Y4eOHOMN J€ATEIbHOCTH.

ITo3HaBaTe/bHBIE YHHBePCAJIbHbIE YUeOHbIe el CTBUS
Ba3oBble Jjornyeckue aeicTBHA:

YMEHMSI UCIOIb30BaTh IPUEMBI JIOTHYECKOTO MBILUIEHUS IIPU OCBOCHUHU 3HAHUMN: pACKpbIBAThH
CMBICII XUMHMUYECKUX TMOHATUH (BBIIGJATh HX XapaKTepHble NPU3HAKH, YCTAHABIMBATh
B3aMMOCBSI3b C JIDYTMMHU MOHSATUSIMH), UCIOJIB30BaTh MOHATHS ISl OOBSCHEHHS OTAEIBHBIX
(GakTOB M SBJIECHUHM, BBHIOMpPATh OCHOBaHMS W KPUTEPUU A KIACCUPHUKALMM XMUMHUUYECKUX
BEUIECTB M XUMMUYECKHUX pEaKUuil, yCTaHaBIMBAaTb IPUYMHHO-CJIEICTBEHHBIE CBSI3U MEXKIY
00BEKTaMU M3Y4YEHHUs, CTPOUTh JIOTMUECKUE pacCyKAeHUs (MHIYKTUBHBIE, IEAYKTUBHBIC, IO
aHAJIOTUH), 1e]aTh BbIBO/BI U 3aKIIOYECHHUS;

YMEHHE NPUMEHSTh B Ipolecce MO3HAHMS MNOHATHS (IpeAMETHble M METalpeMETHBIE),
CUMBOJIMYECKUE (3HAKOBBIE) MOJIEIM, MHCIIOJIb3yeMble B XMMHH, MPEOOPa3OBHIBATH IIMPOKO
IPUMEHSIEMbIE B XUMHUM MOJIEJIbHbIE MPEICTABICHUSI — XUMUYECKUN 3HAK (CMMBOJI 3JI€MEHTa),
XuMHuueckas ¢opMysia M ypaBHEHHUE XHUMHUYECKOM peakuuu — TMpU pelieHud YydeOHo-
[IO3HABATEJIbHBIX 3alad, C Y4ETOM OTHUX MOJEIBHBIX IIPEICTAaBICHUM BBIABIATE U
XapaKTepU30BaTh CYLIECTBEHHbIE NMPU3HAKH H3YyYaeMbIX OOBEKTOB — XMMHUYECKHX BEILECTB U
XUMUYECKUX pPEaKluil, BBIBIATh OOIIME 3aKOHOMEPHOCTH, MPUYMHHO-CIIEJICTBEHHBIE CBS3M U
IIPOTUBOPEYUS B U3y4aE€MBbIX IIPOLIECCaX U SIBJICHUSIX.

Ba3oBble nccienoBarebcKkue JeHCTBUA:

YMEHME UCII0JIb30BaTh IIOCTABJICHHBIE BOIPOCHI B KAYECTBE MHCTPYMEHTA [TO3HAHUS, a TAK)KE
B KayecTBE OCHOBBI JUI (POPMUPOBAHUS TUIIOTE3bI 0 IPOBEPKE NMPABHIBHOCTH BBICKA3bIBAEMbIX
CYKJICHUH;

npuoOpeTeHne OombiTa MO IUIAHUPOBAHMIO, OPraHM3alMM M TPOBEACHUIO YYEHHUYECKUX
AKCIIEPUMEHTOB, YMEHHE HAOII0AaTh 3a XOJ0M Ipoliecca, CaMOCTOSTEIbHO TPOrHO3UPOBATh €r0
pe3yabTar, (opMyIMpoBaTh O00OOILIEHHS W BBIBOJBI IO pe3yjbTaTaM HpPOBEAEHHOIO OIbITA,
HCCIIEIOBaHMsI, COCTABIIATh OTUET O MPOJIEIaHHOM padoTe.

Pabora ¢ unopmanmeii:

yYMEHHE BbIOMpATh, AHAJIM3UPOBATh U UHTEPIPETUPOBATh MH(OPMALINIO PA3IMYHBIX BUJOB U
¢dopM mpeacTaBiIeHUs, NOTYYaeMyI0 U3 Pa3HbIX UCTOYHUKOB (Hay4yHO-TIOMYJISIpHAs JIUTEeparypa
XUMHUYECKOTO COJIep’KaHus, CIpaBOYHbIE TocoOusi, pecypchl WHTepHeTa), KpUTHUYECKU
OLIEHUBATh IPOTUBOPEUNBYIO U HEJOCTOBEPHYIO HH(POPMALIUIO;

YMEHME MPUMEHATh Pa3IN4HbIe METOJbI U 3alpPOChl IPU MOUCKE U 0TOOpe MH(pOpMaLUU U
COOTBETCTBYIOLINX JAHHBIX, HEOOXOAUMBIX JIJIsl BHIIOJIHEHUS y4eOHBIX U MO3HABATENbHBIX 33134
OTNpeAeNIEHHOr0 THIA, MPUOOPETEHHE OmbiTa B OOJACTH HCHOJIb30BaHUS HH(GOPMALMOHHO-
KOMMYHHMKATHUBHBIX TEXHOJIOTHH, OBJIAaJIEHUE KYJIbTYPOH aKTUBHOI'O MCIIOJIB30BAHUS PA3IMUHBIX
MOMCKOBBIX CHCTEM, CAMOCTOATEIbHO BBIOMPATh ONTUMAIbHYIO (OopMy MpeacTaBiIeHUS
uHbOpMAllMM U WUIIOCTPUPOBATH pEIIaeMble 33/Ja4l HECIOKHBIMH CXEMaMH, JHarpaMMaMH,
npyrumu popmamu rpaduKu U UX KOMOMHAIUSIMU;

YMEHHUE HCIOJb30BaTh M aHAJIU3UPOBATh B Ipoliecce y4eOHOM U HCCIIeI0BaTEeNbCKOM
NesITeIbHOCTH UH(OPMALINIO O BIUSHUHN MPOMBIIUIEHHOCTH, CEIHCKOTO X035HCTBA U TPAHCIIOPTA
Ha COCTOSIHME OKPYXKAOUIEN PUPOIHON CPEBI.

KoMMyHHKaTHBHBIE YHUBEpPCAJIbHbIC Y4eOHbIE 1eliCTBUA:

yYMEHHUS 33JaBaTh BONPOCH (B Xoie nauamora M (WIM) JAUCKYCCHM) TIO CYIIECTBY
oOcyxgaeMoi TeMbl, (OpPMYJIUpPOBaTh CBOM NPEIJIOKEHUS OTHOCUTENIBHO BBITIOJHEHUS
MPEJI0KEHHOM 3a/1a4u;

YMEHHMSI IPEACTABIIATH ITOJTYYECHHBIE PE3YyJIbTaThl TIO3HABATEIBHOMN JCSATEIBHOCTH B YCTHBIX U
IIMCBMEHHBIX TEKCTaX; JejaTh IPE3EHTALMI0 PE3yJbTAaTOB BBHINOJIHEHHMS XMMHUYECKOTO
JKCTIepUMEHTa (J1a00paTOPHOTO ONBITA, JA0OPATOPHON PAOOTHI MO HMCCIICIOBAHHUIO CBOMCTB
BEIIECTB, Y4eOHOTO IPOEKTA);



yMEHUSl y4eOHOr0 COTPYAHHMYECTBA CO CBEPCTHHKAMH B COBMECTHOM IO3HAaBaTENbHOW M
UCCIIEIOBATEIILCKOW JICATENBHOCTH TIPU PEIICHHH BO3HHUKAIOIIMX MPOOJeM Ha OCHOBE y4déra
O0IIMX HMHTEPECOB W COTJIACOBaHMA MO3ULUH (0OCYXIEHHsS, OOMEH MHEHUSMH, «MO3TOBBIE
IITYPMBI», KOOPIAWHAIIMSI COBMECTHBIX JICHCTBHM, ONpPE/CIICHIHEe KPUTEPHUEB 110 OIICHKE KayecTBa
BEITIOJTHEHHOW PabOTHI U IPYTHE).

PeryasiTuBHble YHUBepPcaJbHble yUeOHbIE 1eliCTBHS:

YMEHHE CaMOCTOSITENIbHO OIpPENeNATh IeNU JeATeNbHOCTH, IJIaHWPOBATh, OCYILECTBIIATH,
KOHTPOJIMPOBATh M TPU HEOOXOAMMOCTH KOPPEKTUPOBATh CBOK JEATEILHOCTh, BBIOMPATH
HanOonee HS(QeKTHBHbIE CIOCOOBI pelIeHHs Y4eOHBIX W IO3HABATENbHBIX  3ajad,
CaMOCTOSITEIIHO COCTABIISATh WJIM KOPPEKTHPOBATH TPEAJIOKCHHBIH AITOPUTM JICHCTBHU TIpU
BBIMIOJIHEHUH 33JaHUN C y4€TOM IIOJIyY€HHUS HOBBIX 3HAHMHA 00 HM3y4aeMbIX OOBEKTaX —
BEIIECTBAX W PEAKIUAX, OLICHUBATh COOTBETCTBHE MOJYYCHHOTO pe3yJIbTaTa 3asBJICHHOU ILIENH,
YMEHHUE HCII0JIb30BaTh U aHAJTM3UPOBATh KOHTEKCTHI, IPE/JIaraeMbIe B YCIIOBUU 3a/IaHUIA.

NPEJMETHBIE PE3YJIbTATBI

B cocraBe mpenMeTHBIX pe3ylbTaTOB IO OCBOEHHUIO 00S3aTENBHOTO COACpKAHMS,
YCTAQHOBJICHHOTO JaHHOM (enepanbHOi palOouell mporpamMMmoil, BBIJENSAIOT: OCBOEHHBIE
0o0yJaroIMMUCS HAy4YHbIE 3HAaHUS, yYMEHHUS W CIOCOOBI JeHCTBHH, cnenuduyeckue s
IpeIMETHOM o0siacT «XUMUS», BUIBl JEATEIBHOCTH IO IOJYYEHUIO HOBOTO 3HAHMS, €ro
MHTEPIPETAINHU, TPEOOPA30BAHHIO U IPUMEHEHHUIO B PA3JIMYHBIX YI€OHBIX U HOBBIX CHTYaIlUsX.

K konny oOyueHuss B 8 kiacce mpeIMeTHble pe3yibTaThl Ha 0a30BOM YpPOBHE JOJKHBI
oTpaXkaTh C(HOPMUPOBAHHOCTH Yy O0YUAIOIIMXCS YMEHHNA:

pacKpbIBaTh CMBICI OCHOBHBIX XMMMYECKMX IIOHATUH: aTOM, MOJIEKYNa, XMMHUYECKUH
AJIEMEHT, IPOCTOE BELIECTBO, CIOXKHOE BEILIECTBO, CMECh (OJHOpPOJIHAs W HEOJHOPOAHAsA),
BaJICHTHOCTb, OTHOCHUTENIbHAS aTOMHAas M MOJIEKYJIsIpHas Macca, KOJIMYECTBO BEILECTBA, MOJIb,
MOJIIpHasi Macca, MaccoBas J10JII XMMHUYECKOTO 3JIEMEHTAa B COEAMHEHHUH, MOJISIPHBIH OO0BEM,
OKCHJI, KUCJIOTa, OCHOBAHUE, COJIb, dJIEKTPOOTPULIATENBHOCTD, CTEIIEHb OKHCIICHUS, XUMUYECKAs
peakuusi, Kinaccuukanus peakuui: peaklUd COECTUHEHHS, PeaKlUu pa3joKeHUs, peakuuu
3aMeIleHus], peakliuu 0OMeHa, 3K30- M 3HJO0TEPMUYECKHUE peaKIiH, TeroBol 3¢ddekt peakum,
SJIpO aTOMa, 3JIEKTPOHHBIN CJIOW aToMa, aTOMHasi OpOUTalb, paAlyC aToMa, XUMUYECKas CBS3b,
NOJIApHAasl U HENOJSIPHAs KOBAJCHTHAs CBs3b, MOHHAs CBSA3b, MOH, KaTMOH, aHMOH, pacTBOp,
MaccoBas J10Jis BellecTBa (IIPOLeHTHAs! KOHIIEHTpallKsi) B pacTBOPE;

WJUTIOCTPUPOBATh B3aMMOCBSA3b OCHOBHBIX XUMHYECKHX IOHATUI W NMPUMEHATH 3TU MOHATHS
IIPY OITMCAHHUM BELECTB U UX MPEBPAIICHUN;

UCMOJb30BAaTh XMMHUYECKYIO CHMBOJIUKY Uil COCTaBJI€HHUS (OPMYIN BEIIECTB M ypaBHEHMH
XMMHYECKUX PEAKIIUI;

OTIpeeNATh BAJIECHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COETUHEHUSX, CTENIEHb OKUCIICHUS
3JIEMEHTOB B OMHApHBIX COEIAMHEHHSX, MPUHAAJICKHOCTh BEIIECTB K ONpeAeIEHHOMY Kiaccy
coeuHEeHM o popMyiiaM, BUJ XUMUYECKOH CBSI3U (KOBaJIEHTHAs! M MIOHHAs) B HEOPTaHUYECKUX
COEIMHEHUSX;

packpeiBaTh cMbichn [lepuoamueckoro 3akona JI. WM. MenpgeneeBa: Ie€MOHCTpUPOBATH
IIOHMMAaHHE NEPUOINYECKON 3aBUCUMOCTH CBOMCTB XUMUYECKUX 3JIEMEHTOB OT UX MOJIOKEHHS B
[leproanueckoil cucteme, 3aKOHOB COXPaHEHHS MacChl BEILIECTB, IOCTOSIHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO YYEHMsI, 3aKOHa ABOIaJipo;

ONMCHIBATh U XapaKTepHu3oBaTh TabMuuHyro ¢opmy Ileproanueckoil cucteMbl XUMHUECKHUX
AJIEMEHTOB: Pa3JIM4aTh MOHATHUS «TJIaBHas MoArpymnmna (A-rpymnmna)» u «mobdounas noarpynna (b-
rpymma)», Majble U 00JbIlINe NEPUObl, COOTHOCUTh 0003HAUEHUs1, KOTOPbIE NUMEIOTCS B TabiuLe
«Ilepnonnyeckas cucrema xumudeckux oavieMeHToB [J[. W. MenpeneeBa» ¢ 4YMCIOBBIMHU
XapaKTEepPUCTUKAMU CTPOCHHUS aTOMOB XUMHUYECKHX 3JIEMEHTOB (COCTaB M 3apsij Aapa, ooiuee
YHCJIO 3JIEKTPOHOB M PACHPEEIIEHUE UX 10 3JIEKTPOHHBIM CIIOSIM);

KJ1accu(UIUPOBaTh XUMHUECKUE JIEMEHThI, HEOPraHMUYECKUE BELIECTBA, XMMUYECKHE PEAKIIUU
(110 YuCITy U COCTaBY yYacTBYIOIIUX B PEAKIIMU BEILECTB, MO TEINIOBOMY 3P PEKTY);



XapakTepu30BaTh (OMUCHIBATh) OOIIME XWMHYECKHE CBOMCTBA BEIIECTB PA3IMUYHBIX KIIACCOB,
MOATBEpKJIas  ONUCAaHWE TMpPUMEpPaMH  MOJEKYJISPHBIX  YpaBHEHUH  COOTBETCTBYIOIIMX
XMMHYECKUX PEAKIIUI;

MIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCHUMOCTH OT HX KauyeCTBEHHOIO COCTaBa,
BO3MO>KHOCTH IMPOTEKaHHSI XUMUYECKUX IIPEBPALLICHUI B Pa3JIMUHbIX YCIOBUSIX;
BBIYUCIIATH OTHOCUTENIBHYIO MOJIEKYJSPHYIO M MOJISIPHYIO MAacChl BEIIECTB, MAacCOBYIO JOJIO
XUMHAYECKOTO 3JIeMEeHTa 10 (opMyse COCTUHEHHs, MAacCOBYIO JOJIO BEIIECTBAa B PacTBOpE,
MIPOBOAUTH PACUETHI [0 YPABHEHHUIO XUMUYECKOM peaKIuy;
IIPUMEHSTh OCHOBHBIE OINEPALMU MBICIUTEIbHON AEATEIbHOCTU — aHAIU3 U CUHTE3, CPaBHEHHUE,
0000111eHNe, CUCTEMAaTU3allNI0, KIACCU(PUKAIUIO, BBISIBICHHE MPUYUHHO-CIEICTBEHHBIX CBS3el
— I U3Yy4YEHUS CBOMCTB BELIECTB M XUMHYECKHX DPEAKIMM, €CTECTBEHHO-HAyYHBIE METO]IbI
MO3HAHUS — HaONIOICHHWEe, W3MEpEeHUe, MOJEIUPOBAHUE, OHKCIEPUMEHT (peasibHblil U
MBICJICHHBIN );

CJIeJIOBaTh MpaBHJIaM MOJIb30BaHUSI XUMUYECKOW TOCYI0i U 1a00opaTOPHBIM 00OPYIOBAaHUEM,
a TakKe IMpaBwjiaM oOOpalleHUs C BEIIECTBAMH B COOTBETCTBUH C WHCTPYKIUSAMHU TIO
BBITIOJTHEHUIO J1a00PAaTOPHBIX XUMUYECKUX OIBITOB MO MOTYYEHUIO U COOMPAHUIO Ta3000pa3HbIX
BEUIECTB (BOJOpPOJA U KHUCIOPOAA), IPUTOTOBJIEHHIO PAacTBOPOB C OIpPENEIEHHONM MaccOBOM
JoJ7Iell pacTBOPEHHOTO BEIIECTBA, IUIAHUPOBATh U MPOBOJUTH XUMUYECKUE IKCIEPUMEHTHI 10
pacro3HaBaHUIO PACTBOPOB IENOYEH U KHUCIOT C TOMOIIBI0 HWHAMKATOPOB (JIAKMYC,
benondranen, METUIOPAHK U IPYTHE).

K xonnmy oOyuenuss B9 kiacce npeagMeTHbIE pe3yibTaTbl Ha 0a30BOM YpPOBHE JIOJIKHBI
OTpaxkaTb C(HOPMUPOBAHHOCTH Yy OOYUAIOIIUXCSI YMEHUI:

PacKpbIBaTh CMBICII OCHOBHBIX XMMHMUYECKUX MOHATHUNA: XMMUYECKHUM 3JIEMEHT, aTOM, MOJIEKYJIa,
WOH, KaTHOH, aHHUOH, TIPOCTOE  BEIIECTBO, CIOXXHOE  BEIIECTBO,  BaJCHTHOCTH,
ANEKTPOOTPHUIATEILHOCTb, CTENEHb OKUCIEHMS, XMMMUYECKas pEakius, XUMHUYecKas CBS3b,
TEIUIOBON (P PEKT peakiu, MOJIb, MOJIIPHBII 00BEM, pacTBOpP, SIEKTPOJIUTHI, HEITEKTPOIUTEI,
ANEKTPOJIUTUYECKAsT JUCCOLMAIMS, PEAKIMM HOHHOrO OOMEHa, KaTajau3aTop, XUMHUYECKoe
paBHOBecHe, OOpaTUMble M HEOOpaTHUMbIE PEAKIMH, OKUCIUTEIbHO-BOCCTAHOBUTEIbHbIE
peaKiuu, OKUCIUTEIb, BOCCTAHOBUTENb, OKHCIEHHE M BOCCTAaHOBJIEHHE, aJlJIOTPOIHUS,
amM(pOTepHOCTh, XUMUYECKas CBsI3b (KOBaJCHTHAs, MOHHAS, METAJUIMYECKasi), KPUCTAIIINYECKast
pemérka, KOppo3usi METaJUIOB, CIUIaBbl, CKOPOCTb XUMHYECKOW pEaKIUH, MpeaeabHO
nonyctumas koHeHnTpauus 11K BemecTsa;

WJUTIOCTPUPOBATH B3aUMOCBS3b OCHOBHBIX XMMUUYECKUX OHATUN U IPUMEHSTh 3TU MOHITUS IPU
ONMMCAHUU BEUIECTB U UX MPEBPALICHU;

HCIOJIb30BaTh XMMMYECKYI0 CHMBOJIMKY JJIsl COCTaBJ€HHsS (OpPMYJ BEIIECTB U YpaBHEHUU
XUMHUYECKUX PEAKIUH;

OTIpE/ICNIATh BAJEHTHOCTh M CTENEHb OKUCICHHUS XUMHUYECKHX 3JIEMEHTOB B COEIMHEHUSX
pa3IMYHOIO COCTaBa, MPUHAJUIEKHOCTb BELIECTB K ONPEACIEHHOMY KJacCy COEIMHEHUH IO
dbopMynaM, BUJI XUMUYECKON CBS3M (KOBaJICHTHAs, MOHHASI, METAJUIMUECKas) B HEOPraHMYEeCKUX
COEMHEHUSX, 3apsi/l MOHA MO XUMHUYECKOW (hopMmyse, XapakTep cpelbl B BOJHBIX pacTBOpax
HEOPraHUYECKUX COSAMHEHUN, THI KPUCTAINTNYECKON PEeIIETKY KOHKPETHOTO BEIIECTBA;

packpbiBaTh cMbIci [lepuonnueckoro 3akona [[. M. MenneneeBa u 1eMOHCTPUPOBATH €TI0
MOHMMAaHHE: ONMCHIBaTh M XapaKTepu3oBaTh TaOnuuHyio (opmy Ilepuogmueckoil cucTeMbl
XUMHUYECKHUX JJIEMEHTOB: pa3iuyaTh MOHATHUS «TJaBHas moArpymnmna (A-rpynma)» U «moOouHas
noarpynna (b-rpynma)», maneie u Oosbliue NEPUOAbI, COOTHOCUTH O0OO3HAYEHUS, KOTOphIE
UMEIOTCS B TMEPHOJMUYECKONW TalNuIle, ¢ YUCIOBBIMH XapaKTEPUCTHKAMHU CTPOEHHUS aTOMOB
XUMHUYECKUX 3JIEMEHTOB (COCTaB M 3aps] siipa, 00Iee YUCIIO 3JEKTPOHOB U paclpesiesieHne ux
I10 3JIEKTPOHHBIM CJI0SIM), OOBSICHATH OOIIME 3aKOHOMEPHOCTH B U3MEHEHHH CBOMCTB 3JIEMEHTOB
U WX COEJUHEHHI B Mpenenax MajblX MEpPUOAOB U IJIaBHBIX MOATPYMN C YYETOM CTPOCHHUS HUX
aTOMOB;



KJaccu(UIUpPOBaTh XMMHUYECKHE DJIEMEHThl, HEOPraHWYECKHE BEIIEeCTBA, XHMUYECKHE
peakuuu (10 YMCIy U COCTAaBY y4acTBYIOIIMX B PEAKIMU BELIECTB, 110 TEIIOBOMY 3¢ (deKTy, 1no
WU3MEHEHHUIO CTENEHEN OKUCIECHUS! XUMUYECKUX IEMEHTOB);

XapaKTepu30BaTh (ONMCHIBATh) OOLIME U CHELU(PHUECKUE XUMMUYECKHE CBOMCTBA IIPOCTHIX U
CJIOKHBIX BEILLECTB, MOATBEPK/asi ONMCAHNUE IPUMEpPaMH MOJIEKYJISIPHBIX U MOHHBIX ypaBHEHUI
COOTBETCTBYIOLIMX XHUMHUUECKUX PEAKIIUI;

COCTaBJISITh YPaBHEHUS DSJIEKTPOJUTHUYECKON JHUCCOLMALMK KHUCIIOT, INEJI0oYe U colieH,
IIOJIHBIE M COKpalEHHbIE YPAaBHEHUS peakUuil HOHHOro OOMeHa, ypaBHEHMs peaklui,
MIOATBEP)KAIOIIUX CYIIECTBOBAHUE TI'€HETHUYECKOM CBA3M MEXIY BELIECTBAMHM pPA3JIMYHBIX
KJIaCCOB;

pPacKpblBaTh  CYIIHOCTb  OKHMCIMTEJIbHO-BOCCTAHOBUTENBHBIX  PEAKIHUN  MOCPEICTBOM
COCTaBJICHHSI AJIEKTPOHHOTIO OajlaHCca ATUX peaKiuii;

IIPOrHO3UPOBATh CBOICTBA BEIIECTB B 3aBUCUMOCTH OT MX CTPOEHUS, BOZMOKHOCTH IIPOTEKAHUS
XMMUYECKHX MPEBPALCHUI B pa3IMUHbIX YCIOBUSX;

BBIUNCIISTH OTHOCUTENBHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MacChl BEILIECTB, MAaCCOBYIO JIOJIIO
XMMHUYECKOTr0 3JIeMEeHTa 10 (opMyse COEIUHEHMs, MAacCOBYIO JOJIO BEIIEeCTBa B pacTBOpE,
IIPOBOAMTH PAcUEThI [0 YPABHEHUIO XUMUYECKON peaKkIuy;
co0Jr0IaTh MpaBWila MOJb30BaHUA XMMHMUYECKON MOCYIOH U J1a00opaTOpHbIM 00OpYAOBaHHEM, a
TaK)Ke IpaBuiia OOpAIlEeHUs C BELIECTBAMHU B COOTBETCTBUU C MHCTPYKLHUSMHU IO BBIITOJIHEHUIO
71a00paTOPHBIX XMMUYECKUX OINBITOB IO IOJYYEHHIO M COOMPAHUIO Ia3000pa3HbIX BEIIECTB
(aMmMmaka M yrieKucioro rasa);

IPOBOJUTh PEAKLMHU, MOJITBEPKAAOLIME KadeCTBEHHBIH COCTAB Ppa3IMYHBIX BELIECTB:
pacro3HaBaTh ONBITHBIM IMyTEM XJIOpHUI-, OpOMHI-, MOAHMI-, KapOoHar-, docdar-, cunmkar-,
cynb(ar-, THAPOKCUI-UOHBI, KATHOHBI AaMMOHHUS M HOHbl H3YYEHHBIX METaJUIOB,
MPUCYTCTBYIOIIME B BOJHBIX PACTBOpPaX HEOPraHUUYECKUX BEIIECTB;

IIPUMEHSTh OCHOBHBIE OIEpAllMM MBICIUTEIBHON JEATENbHOCTH — AaHAIU3 W CUHTE3,
CpaBHEHUE, 0000ILIEHNE, CUCTEMATU3AIUIO, BBISIBIEHNE TPUYMHHO-CIEICTBEHHBIX CBSA3EH — AJIs
U3YYEHHs] CBOMCTB BEILECTB U XUMUYECKUX PEAKIUI, €CTECTBEHHO-HAyUYHbIE METO/IbI I03HAHUS
— HaOJI0IeHNEe, U3MEPEHHE, MOIETUPOBAaHUE, SKCIIEPUMEHT (peasIbHbIN U MBICIEHHBIN).

@opMbI U peau3anus BOCIUTATEIbHOI0 MOTEHIHAIA HA YPOKAX XUMHHU
bnaronaps cBoel NprUHAAIEKHOCTH K OJOKY €CTECTBEHHOHAYYHBIX TUCIMIUIMH, XUMUS UMEET
BO3MOKHOCTH BIIUSTHUSI HA BOCITUTaHUE. DTOT MPEIMET y4acTBYET B (DOPMUPOBAHHUH
MHUPOBO33pEHUS 00yJaroImuXxcs, JII0OBU K MPUPOJIe, OEpeKHOMY OTHOILIEHMIO K HEH, yuaT
panroHaTFHOMY UCTIOIB30BAHUIO IPUPOIHBIX OOTATCTB, TOMOTAIOT CIIOKUTHCS OTPEICICHHOM
cucreMe LieHHocTel. BocniuTeiBaeM Tpynoar001e, OTBETCTBEHHOCTh, HACTOMYMBOCTh B
MIPEOJIOJICHIH TPYIHOCTEH, CTPEMIICHHE TIOBOJUTH PadOTy JI0 KOHIIA, CIIOCOOCTBOBATH
caMorno3HaHu1o. [ peanuszanuu BocuTaTeabHON QYHKIIUH MTpeIMeTa, OYeHb BaXKHO, YTO
JIETKO YCTaHABJIMBAIOTCS MEKITPEIMETHBIC CBS3M XUMHUU C OMOJIOTHEH, BaJICOIOTHEH, SKOJIOTHEH,
¢buzukoii, maremMaTHkoi .IIpu M3ydeHNN UIMEHHBIX peaKIMii B Kypce XUMHHU 8-9 KJIacCOB, MPaBUII
Y 3aKOHOB MOJKHO B Ka4e€CTBE HHIUBUIYAIHHBIX TOMAIIHUAX 3a/IaHUI, IOJrOTOBUTH COOOIIIEHHS
00 y4eHBIX-XUMHUKaX. B cOOOIIEHNAX OTpa’kaTh HE TOJIBKO JOCTHKEHHS U BEXH JKU3HU YUCHBIX,
HO ¥ HaXOJUTh WHPOPMANHIO 00 MX JIMYHOCTHBIX KA4eCTBaX, O JITOOUMBIX 3aHSATHIX U
uHTepecax. O4eHb NOYYUTENbHBI B 3TOM IJIaHe Ouorpaduu Takux y4énbix kak .M. Menzaenees
1 M.B. JIoMOHOCOB, IMEHA KOTOPBIX «HA CIIYXy» Y YYaIIMXCS ¢ CAMOTr0 HaJyajla Kypca XUMUH 8
Kjacca. B KoHIe yueOHOro rojia MOXKHO IMPOBOAUTH UTOTOBYIO KOH(EPEHIINIO, Ha KOTOPOH
YUEHHKH TPEJICTABISIOT CBOU COOOIICHNUS C Mpe3eHTausIMI. JIaHHBIN TIar MO3BOJISIET YUSHHUKAM
6osee TIIy0OKO OCMBICIUTE Ouorpaduu, BHIOpaTh IEHHOCTHBIE KAUueCTBA JIMYHOCTH U
MOPACCYKJIaTh O COOTHOUIEHUH 3aC)IyT YUIEHBIX U UX HPABCTBEHHO-ITHYECKUX KadyecTBax. B
Temax «MeTtamibl» 1 «HeMmeTas». MOXKHO JeaTh aKLIEHTHI Ha PaCIpPOCTPAaHEHHOCTh BEILECTB
00pa30BaHHBIX ATUMH IEMEHTaMH. TaKke MOKHO HCIIOIB30BATh 3TOT IPUEM ITPH U3yUCHUH
Tembl «HedTh 1 mpoayKThI ee nepepaboTkiy. UToObI MPOJEeMOHCTPUPOBATH MECTOHAX 0XKICHHS



II0JIE3HBIX UCKOIIAEMBIX MHOI'O BPEMEHM HE TPATUTCS, 3aTO YyBCTBA NaTpUOTU3Ma NoBbiIaeT. Ha
YpOKax U BHEKJIACCHBIX MEPOIPUATHSIX JaBATh Pa3MbIIUICHHUS O HDAaBCTBEHHOCTH, O T'YMaHU3ME,
O CMBICJIE )KU3HH, O MATPUOTU3ME, O Ha3HAUEHUH YEJIOBEKA Ha 3€MJIE, O LIEHHOCTSIX.

Mpbl BipaBe TOpAUTHCS TAKUMU BEIMKUMU y4eHbIMU Kak JlomonocoB M.B., Mennenees [[.U.,
Bbytnepos A.M., Jlebener C.B., 3enunckuii H.JI. u ap. X reHransHbie TPYABI JIETJIH B OCHOBY
MHUPOBOM XUMHUYECKOM Hayku. HaunHas kypc xumuu B 8 Kiacce, YTO XUMHUS SBIISETCS BEITUKOM
HAyKOM, Ta KaK y €€ UCTOKOB CTOSIT TAKHE BEJIMKHUE PYCCKUE YUEHBIE XUMUKHU KaK
J..MenneineeB, KOTOPbI BHEC OTPOMHBIN BKJIaJ B HEOPTaHUYECKYIO XUMHUIO 1 A.M.ByTiiepos
BHEC BKJIaJ B OpPraHM4ecKyto XxuMuio. Ha 3ToM 3Tamne uzydeHus ydamuecs UCIbIThIBAIOT
TrOpAOCTb 32 CTPAHY, YBAXKEHUE K TPYAY YUCHBIX.

Bocnutanue narpuotusma M 4yBCTBA TOPJOCTH 3@ POCCHICKYIO HayKy IPOUCXOIUT Ha
MPOTSHKEHUH U3YYEHHSI BCErO Kypca XMMHUU B IIKOJIE.

A 1pu U3YyYEHMHM OpPraHUYECKOM XHMHU CJE€IyeT OTMETUTh, YTO Lejas Iesaa
OTEUECTBEHHBIX YUEHBIX 3aCTABIJISIET TOPAUTHCS TEM, YTO OHM >KWJIM M IPOCIABISIIM HAYKy B TOU
KE CTpaHe, B KOTOPOM >KMBYT HAllM CTYAEHThI. Anekcanap MuxaitnoBuu bytiepos sBnsercs
OCHOBOIIOJIOKHUKOM TE€OPUH XMMHUYECKOTO CTPOEHUSI OPraHUYECKUX BEIIECTB, aBBTOPOM MHOTHMX
BBIJIAIONIUXCSL OTKPBITHI B 00JIACTH OPraHUYECKONW XUMHUHU, CO3/JaTeNieM KPYMHEHIIEH MIKOJIbI
XUMHUKOB B JIOPEBOJIOLMOHHON Poccuu. M3ydeHre OCHOB OpraHM4ecKOl XMMHUHU B MHUPOBOM
HayKe HEMBICIIMMO 0e3 U3y4YeHHUs KU3HH U aesrensHoctd A.M.bytieposa.

Tak B BOCBMOM KJIacce U3ydas TeMY «3aKOH COXPAaHEHMs MACChl BEIIECTB. XUMHUECKUE
ypaBHeHUs» Mbl ToBopuM 0 M. B. JIoMOHOCOBE, Kak O BBIJAIOIIEMCS POCCUMCKOM YYEHOM.
VYyaiuecss TOTOBIT cOOOUICHUS O XU3HU U AedrenbHoctd M. B. JlomoHOCOBa, 4TO pacmupser
UX KpYyro3op, IO3BOJIIET OCO3HAaThb MAacIITAaOHOCTh OTKPBITUS W €ro 3HauuMocTb. M3yuas
OTKPBITUE TMEPUOANYECKOr0 3aKOHa B BOCBMOM M JIEBATHIX Kilaccax, Mbl rosopum o J[. .
Menneneese, o A. M. BytnepoBe, KOTOPBIH MPEIIOKUT CBOIO TEOPHUIO CTPOSHUSI OPTaHMYECKUX
COCJIMHECHUH.

W3ydass TeMmbl AJIEKTPOJMTHYECKAs IJUCCOLMAIMS, PACTBOPHI, y4allMecs Y3HAIOT O
pycckux yuenblx xumukax WM. A. KabmykoBe u B. A. KucrakoBckom. B usydenun
opraHuyeckoil xumuu ysHatotT, yto H. H. 3uHuH BnepBble CHHTE3MpOBaJ aHUJIMH, 3aJ0KUB
OCHOBBI TPOM3BOACTBA CHHTETUYECKHX KpacUTENeH, AYHIMCTBIX BEIECTB, JIEKAPCTBEHHBIX
cpenctB. 1'oToBS JOK7anbl M COOOILIEHUs, H3ydyas HHGOpMAlLMIO, Ydalluecss HE MPOCTO
OTKPBIBAIOT JUIsl ce0sl HOBBIEC 3HAHUS, Y HUX (OPMHUPYETCS YYBCTBO T'OPJOCTH 33 POCCUHCKUX
YYEHBIX, POCCHUHCKYIO HaykKy. WM3ydas Temy «VYriepona. AJUIOTPOINHBIE BUIOU3MEHEHHS
yriiepofa» He OCTaBlIsil0 0e3 BHUMaHMA JOCTONpHUMedaTesbHOCTH Poccum: AnmasHblif ¢GoHT,
[Happ — mymka, [{aps — kom0KO0M1.

CunukatHasi MPOMBIIUIEHHOCTh M 00pabOTKa METAaUIOB HaXOAAT CBOE OTpaKeHHE B
HapOJHBIX MpPOMBICIAX: KaMEHHOM 30/14eCTBE, Kepamuke (TKeib, JbIMKOBCKas WIpyIIKa) U
XYA0)KeCTBEHHOH 00paboTKu Metamia (GuHUGTH, GUIUTpaHb) U A.p.

®opMbI padoThI : MHAUBUAYAJIbHAS W IPYNIOBas

OCHOBHbBIE METO/Ibl ¥ IPUEMBI PAOOTHI: JIEKIIMH, Oeceibl, 00BSICHEHUS YUUTENS ,CO3/1aHuE
poOJIeMHOM cuTyaluu, paboTa ¢ TeKcTaMu, paboTa ¢ TabnuiaMu, pabota co cxemamu, paboTa ¢
aJITOPUTMaMH, CO3/IaHUE TAOIUII, CXEM U aJIrOPUTMOB, 0OCYXIEHHE ,AUAJIOT ,,paboTa 1o
KapTO4KaM, CAMOCTOSITENIbHOE BBIITOJTHEHUE KOHTPOJIbHBIX pabOT, TEKCTOBBIX 3a/1aHHiM

@DOopMBbI KOHTPOJISA: CTAPTOBAs IMArHOCTHKA, KOHTPOJIbHAs paboTa,caMocTosTeNbHas padoTa,
IpaKTH4eckasi paboTa, MPOMEKYTOUYHAsI aTTECTAllMOHHAsI KOHTPOJIbHAs paboTa







TEMATHYECKOE INTAHUPOBAHHME

8 KUIACC
Ne HanmenoBanue pa3zneinos 1 TeM IpOrpamMmel KonunyecTBo yacos OnexrpoHHble (IU(POBLIC)
n/m Beero|| Konrposnsusie || Ilpaktudeckue 0bpazoBaTenbHbIC PECypCEI
paboThl paboThl
Pasznea 1.IlepBoHavajibHble XUMHYECKHE MIOHSTHS
1.1 | Xwumwust — BakHast 00J71aCTh €CTECTBO3ZHAHUS U MPAKTUICCKON 5 2 [[BubmmoTeka LIOK
JEeITEeIBHOCTH YEI0BEKa https://m.edsoo.ru/7f41837c]]

1.2 |BemecTBa 1 XUMHUUYECKHE PEAKIIIH 15 1 [[bubmuoteka [IOK
https://m.edsoo.ru/7f41837c]]

Uroro no pazneny H 20 H 1 2

Paznen 2.BakHelime npeacTaBUTE M HEOPraHUYeCKUX BeleCTB

2.1 |[Bo3ayx. Kucnopoa. [Tonsitue 06 okcuaax 6 1 [[BubmuoTeka [JOK
https://m.edsoo.ru/7f41837c]]

2.2 |[Bomopon. [ToHsiTHE O KUCIOTaX U COJIAX 8 1 [[BubmmoTexa IIOK
https://m.edsoo.ru/7f41837c]]

2.3 |[Boma. PactBopsl. [ToHsITHE 00 OCHOBaHUSX 5 1 [[BuGmmoTexa [IOK
https://m.edsoo.ru/7f41837c]]

2.4 ||OcHOBHBIE KJTacChl HEOPTaHUYECKUX COeTMHEHUN 11 1 1 [[BubmuoTexa [JOK
https://m.edsoo.ru/7f41837c]]

Hroro mo pazneny H 30 H 1 4

Paznen 3.11epuoaunyeckuii 3akon u [lepuoaguyeckasi cucrema xumnueckux 3jemMeHToB JI. U. MenneneeBa. CTpoeHnne aToMOB. XMMHY€ECKAS CBA3b.
OKHCIMTEbHO-BOCCTAHOBUTE/IbHbIE PEeAKIUH

3.1 |[Ilepmommueckuii 3akoH U [lepuomndeckas cucrema 7 [[Bu6mmoTeka [IOK
xumuaeckux 3nemeHToB J1. . Menneneea. CTpoeHue aroma https://m.edsoo.ru/7f41837c]]

3.2 || Xumuueckas cBs3b. OKHCIUTEIbHO-BOCCTAHOBUTEIHHBIC 8 [[BubmuoTexa [JOK
peakiuu https://m.edsoo.ru/7f41837c]]

Uroro mo pazneny 15 [[Bu6mmoTeka [IOK
https://m.edsoo.ru/7f41837c]]
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Ne HaumenoBanue pa3zienoB v TeM nporpaMmbl KosmmuectBo wacos DnexTpoHHbIe (ITUPPOBEIE)
n/m Beero|| Konrposnsusie || Ilpaktudeckue 0bpazoBaTeNbHbIC PECypCHI
paboThl paboThl
PezepBHoe Bpemst  [IpomexxyTodyHass KOHTpOJbHas paboTa 1 1 [[BubmuoTexa [JOK
https://m.edsoo.ru/7f41837c]]
OBILIEE KOJIMYECTBO YACOB I10 TTPOI'PAMME 68 3 6



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

TEMATHYECKOE INTAHUPOBAHMUE

9 KJIACC
Ne HaumenoBanue pa3zienoB v TeM nporpaMmbl KosmuectBo wacos DnexTpoHHbIE (ITUPPOBEIC)
n/m Beero|| Koutponbubie | IlpakTuueckue obpazoBaTenbHbIC PeCypCEI
paboThl paboThI
Paznen 1.BemecTBO U XMMHYECKHE PeaKIIUU
1.1 |[loBTOpeHue u yriayOiieHre 3HaHUN OCHOBHBIX Pa3/IeIoB ) 1 [[bubnuoreka [IOK
Kypca 8 kiacca https://m.edsoo.ru/7f41a636]]
1.2 ||OcHOBHBIE 3aKOHOMEPHOCTH XUMHUYECKUX PEaKIIUi 4 [[bubmuoteka [IOK
https://m.edsoo.ru/7f41a636]]
1.3 || DnexTponuTHUecKas qUCcoUaus. XUMHUECKUE peakiuu B || 8 1 [[BubnuoTexa [JOK
pacTBoOpax https://m.edsoo.ru/7f41a636]]
‘I/ITOFO 110 pas3zaeiy H 17 H 1 1
‘Pa311e.11 2.HemeTa/LIbl M MX COEIMHEHHS
2.1 ||OOmias xapaKkTepuCTHKa XUMHYECKHX 3JIeMeHTOB VIIA- 4 1 [[bubmuoteka [IOK
rpymibl. ['ajgoreHs! https://m.edsoo.ru/7f41a636]]
2.2 ||O0mias xapaKkTepUCTHKA XUMUYECKHX 3JIeMeHTOB VIA- 6 [[bubmuoteka [IOK
rpynmbl. Cepa 1 e€ coeTMHEHHS https://m.edsoo.ru/7f41a636]]
2.3 ||OOmias xapakTepuCTHKa XUMUYECKHX 3JIEMEHTOB VA- 7 1 [[bubmnoreka LIOK
rpynibl. A30T, pocdop U UX COeAMHEHHUS https://m.edsoo.ru/7f41a636]]
2.4 ||O0mras xapakTepuCTHKA XUMUYECKHX 3JIeMeHTOB [VA- 8 1 2 [[bubmuoteka [IOK
IpYMIEL. YTIEpOa U KPEMHHUI U UX COSIUHEHHUS https://m.edsoo.ru/7f41a636]]
‘I/ITOFO 10 pasjeny H 25 H 1 4
‘Pasnen 3.MeTajuibl M MX COeIHHEHHS
3.1 ||OGmme cBOMCTBA METAILIOB 4 [[bubmmoTeka [TOK
https://m.edsoo.ru/7f41a636]]
3.2 |[BaxkHeiiume METaUIbl M X COCAUHCHUS 16 2 [[BuGmmoTteka IIOK
https://m.edsoo.ru/7f41a636]]
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Ne HaumenoBanue pa3zienoB u TéM nporpaMmbl ‘ KosmuectBo wacos DnexTpoHHbIE (ITUPPOBEIC)
n/m Beero|| Kontponbhbie | IlpakTuueckue obpazoBaTenbHbIC PeCypCEI
paboThl paboThI
‘I/ITOFO 0 pazaeny H 20 H 1 2
‘Pa:me.n 4.XuMHA ¥ OKPY:KAKIIAS cpeaa
4.1 |BemectBa 1 MaTepuaibl B )KU3HU YEJIOBEKA 3 [[BubmmoTteka LIOK
https://m.edsoo.ru/7f41a636]]
‘I/ITOFO 0 pasaeny H 1 H
Pe3epBHOE Bpems 1 [[BubnuoTexa [JOK
https://m.edsoo.ru/7f41a636]]
(OBILEE KOJIMYECTBO YACOB I10 [TIPOI'PAMME | 68 | 3 [ 7 I
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INIOYPOYHOE IINIAHUPOBAHUE

8 KVIACC
No Tema ypoxka KonunuecTBo uacoB ‘ Hara mno | /[ata o DneKTpoHHbIe HU(POBBIE
n/m Bcero|| KonTponbhbie || [Tpaktrueckue | V1AHY  [pakty 06pasoBaTelbHbIE PeCypChI
paboThI paboThI
1 |[[Ipeamet xumuu. Pons xumuu B xu3HU yenoBeka. Tema| 1 [[BubmmoTeka LIOK
U BEILECTBA. https://m.edsoo.ru/ff0d210c]]
2 ||[loHsaTHE 0 METO/IAaX MO3HAHUS B XUMHH. 1 [[BubmmoTeka LIOK
https://m.edsoo.ru/ff0d227¢]]
3 |[[Ipaktuueckas padota Ne 1 «IIpaBumna paboTsl B 1 1 [[bubmuoteka [IOK
nabopaTopuu U MPUEMBI 0OpAIEHUS ¢ JTa00PaTOPHBIM https://m.edsoo.ru/ff0d23dc]]
000pyIOBaHUEM
4 |Yuctsie BemecTBa 1 cMecu. CriocoObl pa3aencHus 1 [[bubmuoteka [IOK
cMmeceit https://m.edsoo.ru/ff0d26ca]]
5 |[IpaxTtnueckas padota Ne 2 «Pa3nenenue cmeceit (Ha 1 1 [[bubmnoreka LIOK
pUMepe OYUCTKU TIOBAPEHHOM COJIH)» https://m.edsoo.ru/ff0d28c8]]
6 ||[ATOMBI B MOJICKYJIBI 1 [[BubmuoTexa [JOK
https://m.edsoo.ru/ff0d2a6c¢]]
‘7 HXI/IMI/I‘IGCKI/IC aneMmeHThl CTapToBas TUArHOCTHKA H H H H H
8 |[Xumudeckue 37eMEeHTHI. 3HAKU (CHMBOJIBI) [[BuGmmoTeka IIOK
XUMHYECKHUX IJIEMEHTOB https://m.edsoo.ru/ff0d2be8]]
9 |[[IpocTbie U CIIOKHBIE BEIIECTBA 1 [[BubmuoTexa [JOK
https://m.edsoo.ru/ff0d2a6c¢]]
10 ||ATOMHO-MOJIEKYISIPHOE yUEHHE 1 [[bubmuoteka [IOK
https://m.edsoo.ru/ff0d2d50]]
11 ||3akoH MOCTOSHCTBA COCTaBa BEIMICCTB. XHUMUUYECKas 1 [[BuGmmoTexa IIOK
¢dopmyna. BaneHTHOCTh aTOMOB XUMUYECKHUX https://m.edsoo.ru/ff0d2eae]]
DIIEMEHTOB
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Ne Tema ypoxka KommuecTtBo yacos ‘ Hara no | /[ara no DNEeKTpOHHBIE IUPPOBBIE
n/m Bcero| Kourponbasie | [Tpaxtuueckue | WAHY | ihakry 06pa3oBaTeNIbHbIE PeCypChl
paboThl paboThl
12 ||OtHOCHTENBHAS aTOMHAs Macca. OTHOCHUTENbHAS 1 [[BubmuoTexa [JOK
MOJICKYJISIpHAs Macca https://m.edsoo.ru/ff0d323c]]
13 |[MaccoBas 10J1si XMMHYECKOT'O 3JIEMEHTA B COETUHEHNU 1 [[BubmuoTexa [JOK
https://m.edsoo.ru/ff0d350c]]
14 ||KonuuecTBo BemecTBa. Mok, MossipHast macca. 1 [[BubmmoTeka LIOK
B3auMoCBsIb  KOJIMYECTBA ,MacChl U YHCIIA https://m.edsoo.ru/ff0d5230]]
CTPYKTYPHBIX €JIMHHUII BenecTBa. PacyeTsl 1o
dbopMynaM XHMHUYECKUX COCTUHCHUIN
15 |®usndeckue 1 XUMHYCCKHUE SBJICHUSA. X UMUYECKAsT 1 [[bubmuoteka [IOK
peaKiust https://m.edsoo.ru/ff0d37fa]]
16 |[Ipu3HaKu U yCIOBUS NPOTEKAHUS XUMHUECKUX 1 [[bubmnoreka LIOK
peakiuii https://m.edsoo.ru/ff0d3al16]]
17 ||3akoH coxpaHEHUsI MAaCChI BEIIECTB. XUMUYECKUE 1 [[BubmuoTexa [JOK
ypaBHCHHSI https://m.edsoo.ru/ff0d3b88]]
18 ||Beruncienus KonudecTBa, MacChl BEIIECTBA 110 1 [[BubmuoTexa [JOK
YPaBHEHHSIM XUMHUYCCKHUX ) eaKl/iiil https://m.edsoo.ru/ff0d5708]]
19 ||Knaccudukanus XUMHYECKUX peakui (CoeInHEHUS, 1 [[bubmnoreka LIOK
pasioKeHus, 3aMeIIeHNs, 0OMeHa) https://m.edsoo.ru/ff0d3f34]]
20 |[M. B. JIoMOHOCOB — y4YE€HBIA-IHITUKIIONE/IHCT. 1 [[BubmmoTeka IIOK
O06001IeH e U crucTeMaTU3alus 3HaHU! https://m.edsoo.ru/ff0d40c4]]
21 ||[KonTposbHas pabota Ne2 o teme «BermiectBa u 1 1 [[bubmanoreka LIOK
XUMHAYECKHE PEAKIIAN) https://m.edsoo.ru/ff0d4290]]
22 ||Bo3nyx — cMmech ra3o. Coctas Bo3ayxa. Kucmopon —| 1 [[bubmanoreka LIOK
3JIEMEHT U TPOCTOE BelecTBO. O30H-aTOTPOITHAS https://m.edsoo.ru/ff0d448e]]
Moau(UKaAIS KUCIOPO/a.
‘23 H(DI/ISI/IHCCKI/IC Y XMMUYECKHE CBOMCTBA KMCIOPO/Ia H 1 H H H H H[[BI/IGJ‘II/IOTCK& HOK
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Ne Tema ypoxka KommuecTtBo yacos ‘ Hara no | /[ara no DNEeKTpOHHBIE IUPPOBBIE
n/m Bcero| Kourponbasie | [Tpaxtuueckue | WAHY | ihakry 06pa3oBaTeNIbHbIE PeCypChl
paboThl paboThl
H(peaKuI/m okuciaeHus, ropenue). [Torstre 06 okcumaax H H \https://m.edsoo.ru/ff0d4614]] |
24 ||CnocoObI mOTy4YeHHUsI KUCIOPOia B TAOOPAaTOPUH U 1 [[bubmuoreka LIOK
MPOMBIIIICHHOCTH. [IpuMeHenne https://m.edsoo.ru/ff0d497a]]
kuciaopoaa.KpyroBopor kuciopona B mpupoje
25 ||TerutoBo¥i A3 PeKT XUMHYECKON peaKnuH, TOHITHE O 1 [[bubmuoreka [IOK
TEPMOXUMHUYECKOM YPaBHEHHH, K30- U https://m.edsoo.ru/ff0d4790]]
SHIOTEPMHUYECKUX PEAKIIUIX
26 ||TormuBo (HedTh, yroib U MeTaH). 3arps3HEeHUE 1 [[bubnuoreka [IOK
BO3/yXa, CIIOCOOBI €ro MPEI0TBPAILCHHS, YCUIICHHUE https://m.edsoo.ru/ff0d4c4a]]
MapHUKOBOTO AP QeKTa, pa3pylIeHue 030HOBOTO CIOs
27 |IpaxTuueckas padota Ne 3 no reme «Ilonyuenue u 1 1 [[bubmnoreka LIOK
cOOMpaHue KUCIOPO/a, N3YUCHHE €r0 CBOWCTBY https://m.edsoo.ru/ff0d4ae2]]
28 |[Boopoa — 3JEMEHT U IPOCTOE BEIIECTRO. 1 [[BubmuoTeka [JOK
Haxoxxnenue B mpupojie https://m.edsoo.ru/ff0d4dd0]]
29 | ®duznyeckue U XMMHYECKHUE CBOICTBA BOJOPO/IA. 1 [[BubmuoTexa [JOK
[Tpumenenue Bo0pOIa https://m.edsoo.ru/ff0d4dd0]]
30 ||[ToHsATHE O KHUCIOTAX U COJIAX 1 [[BubmuoTexa [JOK
https://m.edsoo.ru/ff0d50d2]]
31 |[KontponbHas padota Ne3 3a 1 momyroame Pesepshoe| 1 1
BpeMs
32 ||CriocoOsl mostyueHus: BOJAOPOa B TabopaTopuu 1 [[bubmuoTeka [IOK
https://m.edsoo.ru/ff0d4dd0]]
33 |[[IpakTuueckas padota Ne 4 o reme «Ilomyyenue u 1 1 [[bubmanoreka LIOK
coOMpaHue BOIOPO/Ia, H3yUEHHE ero CBOWCTBY https://m.edsoo.ru/ff0d4f42]]
34 |[MonspHbIH 00hEM ra30B. 3aK0H ABOTaIpO 1 [[BubmuoTexa [JOK
https://m.edsoo.ru/ff0d542¢e]]
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Ne Tema ypoxka KommuecTtBo yacos ‘ Hara no | /[ara no DNEeKTpOHHBIE IUPPOBBIE
n/m Bcero| Kourponbasie | [Tpaxtuueckue | WAHY | ihakry 06pa3oBaTeNIbHbIE PeCypChl
paboThl paboThl
35 ||Beruncienus 06b€Ma, KOJTUYECTBA BEIIECTBA ra3a Mo 1 [[BubmuoTexa [JOK
€ro U3BECTHOMY KOJIMUECTBY BEIICCTBA WM O0BEMY. https://m.edsoo.ru/ff0d55a0]]
PacyeTbl M0 XMMHUYECKUM ypaBHEHUSIM
36 |Beraucienusi 00bEMOB Ta30B 110 YPABHEHHUIO PEAKITHH 1 [[BubmuoTexa [JOK
Ha OCHOBE 3aKOHa 00BEMHBIX OTHOILICHHI T'a30B https://m.edsoo.ru/ff0d5708]]
37 ||Puznveckre U XMMHUYECKUE CBOMCTBA BOBI. Poib 1 [[bubmuoteka [IOK
pPacTBOPOB B IIPUPOJIC U B KU3HH YEJIOBEKA. https://m.edsoo.ru/ff0d587a]]
KpyroBopot Bojbl B ipupo/e.3arps3HeHne
npupoaHbIX .OXpaHa M OYMCTKA TPUPOTHBIX BOI.
38 ||CoctaB ocHoBanwmii. [ToHsiTHE 00 MHIUKATOpAX. 1 [[PubmmoTeka [IOK
https://m.edsoo.ru/ff0d59e2]]
39 |[Boma kak pactBoputenb. HackimeHHbIe 1 1 [[BubmuoTexa [JOK
HEHACHIIIEHHBIC pacTBOPbI. MaccoBast 10J1s BEIIECTBA B https://m.edsoo.ru/ff0d5b401]]
pactBope. PacTBOpUMOCTB BEHIECTB B BOJE
40 ||[TpakTuueckas padorta Ne 5 o reme «IIpurororienue 1 1 [[BubmuoTexa [JOK
PacTBOPOB C OTPEIEIIEHHON MAaCCOBOM J0JeH https://m.edsoo.ru/ff0d5eba]]
PacTBOPEHHOTO BEIIECTBAY
41 ||O606menune 3Hanuit mo treme «Kucmopona. Bogopo. 1 [[BubmuoTexa [JOK
Boma» https://m.edsoo.ru/ff0d6342]]
42 ||Okcumbl: cocTaB, Kiaccu(UKaIHsl, HOMCHKIATypa 1 [[BubmuoTexa [JOK
https://m.edsoo.ru/ff0d664e]]
43 |[TomydyeHre U XUMUYECKUE CBOWCTBA KUCIOTHBIX, 1 [[BubmuoTeka [JOK
OCHOBHBIX U aM()OTEPHBIX OKCHJIOB https://m.edsoo.ru/ff0d664e]]
44 ||\OcHoBaHUS: COCTaB, KIaccu(UKaIM, HOMEHKIIATypa 1 [[BubmuoTexa [JOK
https://m.edsoo.ru/ff0d67ca]]
45 |TlomyueHne U XUMUYECKHUE CBOMCTBA OCHOBAHUM 1 [[BuGmmoTexa IIOK

https://m.edsoo.ru/ff0d67ca]]
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Ne Tema ypoxka KommuecTtBo yacos ‘ Hara no | /[ara no DNEeKTpOHHBIE IUPPOBBIE
n/n Bcero| Kourponbasie | [Tpaxtuueckue | WAHY | ihakry 06pa3oBaTENbHbIC PECypChl
paboThl paboThl
46 ||[Kucnotsl: cocTaB, KiaaccudUKaIus, HOMEHKIIATypa 1 [[BubmuoTexa [JOK
https://m.edsoo.ru/ffOdfee2]]
47 |TlomydyeHHe U XUMHUYECKHE CBOMCTBA KUCIIOT 1 [[BubmuoTexa [JOK
https://m.edsoo.ru/ff0dfee2]]
48 ||Conu (cpenHue): HOMEHKIATypa, CIocoObI moryueHus, || 1 [[bubmmoTeka [IOK
XMMHUYECKHE CBOUCTBA https://m.edsoo.ru/00ad9474]]
49 | ITpaktuueckas padorta Ne 6. Pemenue 1 1 [[bubmuoteka [IOK
AKCIEPUMEHTAIBHBIX 3a/1a4 10 TeMe «OCHOBHBIC https://m.edsoo.ru/00ad9b7c]]
KJIaCChl HEOPTAaHUYECKUX COCINHEHHI»
50 |['eneTnveckasi CBsI3b MEXKTY KJIacCaMu 1 [[BubmuoTexa [JOK
HEOPTraHMUYECKUX COCTUHECHUI https://m.edsoo.ru/00ad9a50]]
51 ||O606menne 3HaHUi Mo TeMe «OCHOBHBIE KJIacChl 1 [[bubmuoteka [IOK
HEOPraHUYeCKUX BEIECTBY https://m.edsoo.ru/00ad9cb2]]
52 |ITepBble MONBITKY KIaCCUPUKAIIHA XUMAIECKIX 1 [[bubmuoteka [IOK
asieMeHTOB. [ToHSITHE O TPyIIax CXOAHBIX JIEMEHTOB( https://m.edsoo.ru/00ad9ela]]
[IEJIOYHBIE U IEJIOYHO3EMETbHBIE METaJlIbI
rajJioreHbl WHEPTHBIE Ta3bl ).DNEeMEHThI, KOTOphIC
o0pa3yroT ampoTepHbIE OKCHIBI U THAPOKCUT"
53 ||[DnemMeHThl, KOTOpble 00pa3yoT aM(pOTepHbIE OKCHJIbI 1 [[bubmuoTeka [IOK
Y TUAPOKCH/IBI https://m.edsoo.ru/00ad9ffa]]
54 |[Tepnoanueckuii 3akoH u [lepuoandeckas cuctema 1 [[BubmuoTexa [JOK
xumuueckux 3nemeHToB /1. 1. MenneneeBa. O1eMeHTHI, https://m.edsoo.ru/00ada52c]]
KOTOpBIE 00pa3yroT aM(oTepHbIE OKCHIBI H
THJIPOKCHIBI
55 |[[Tepuoapl, rpymbl, MOArpyIbL OU3NUYECKUN CMBICIT 1 [[bubmauoreka LIOK

MOPSAJIKOrO HOMEpa ,HOMEpPOB TEPHOJIa U TPYIIIbI
JJIEMEHTA.

https://m.edsoo.ru/00ada52c]]
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Ne Tema ypoxka KommuecTtBo yacos ‘ Hara no | /[ara no DNEeKTpOHHBIE IUPPOBBIE
n/m Bcero| Kourponbasie | [Tpaxtuueckue | WAHY | ihakry 06pa3oBaTeNIbHbIE PeCypChl
paboThl paboThl
56 ||Ctpoenue aromoB. CocTaB aTOMHBIX SIIED. 1 [[BubmuoTexa [JOK
N3orornbr. Gu3nyeckuii CMBICI MOPSAKOrO HOMeEpa , https://m.edsoo.ru/00ada342]]
HOMEpPOB TEPHOOB TEPHOJA U IPYIIIIBI dJIEMEHTa
57 ||CtpoeHue 31eKTPOHHBIX 000JI0YEK aTOMOB 3JIEMEHTOB 1 [[BubmuoTexa [JOK
Iepuomuueckoii cuctemsl [I. U. Menzaencesa https://m.edsoo.ru/00ada6bc]]
58 || XapakTeprucTUKa XMMHYECKOTO 3JIEMEHTA I10 €0 1 [[bubmuoteka [IOK
nojioxkenuto B [lepuonnueckoii cucreme /1. U. https://m.edsoo.ru/00ada824]]
MemeneeBa.3aKOHOMEPHOCTH M3MEHEHUS pajuyca
aTOMOB XMUMHYECKHX 3JIEMCHTOB , MCTAJUTMUYCCKUX H
HEMETa/UTMYECKUX CBOWMCTB IO TPYIIIaM U IEPHOIaM
59 |[3nauenue [lepuonuyeckoro 3aKoHa Jisl pa3BUTUS 1 [[bubmuoteka [IOK
Hayku U nipakTuku. 1. V. MenngeneeB — y4EHbIi, https://m.edsoo.ru/00ada96e]]
MeAaror u rpakJJaHuH
60 || D7eKTPOOTPUIIATEIEHOCTHATOMOB XUMUIECKUX 1 [[PubmmoTeka [IOK
DJIEMEHTOB https://m.edsoo.ru/00adaab8]]
61 ||MoHnHas xuMHu4ecKas CBsI3b 1 [[BubmuoTexa [JOK
https://m.edsoo.ru/00adac34]]
62 |[KoBaseHTHas TOJIIpHAS XUMUIECKas CBSI3b 1 [[BubmmoTexa IIOK
https://m.edsoo.ru/00adaab8]]
63 |[KoBasieHTHas HEMOJIApHAst XUMUIECKas CBSI3b 1 [[BubmuoTexa [JOK
https://m.edsoo.ru/00adaab9]]
64 |[IpoMexyTo4yHas aTTeCTallMOHHAs KOHTPOJIbHAs 1 1 [[bubmunoreka LIOK
pabota Pe3epBHBII ypok https://m.edsoo.ru/00adae28]]
65 ||Crenens okucienus. [Iporecchl OKHCIEHUS 1 1 [[BubmuoTexa [JOK

BoccTaHOBJIEeHUS OKHUCINTEIbHO-BOCCTAHOBUTEIBHEIC

https://m.edsoo.ru/00adb076]]
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Ne Tema ypoxka ‘ KommuecTtBo yacos ‘ Hara no | /[ara no DNEeKTpOHHBIE IUPPOBBIE
n/m Bcero| Kourponbasie | [Tpaxtuueckue | WAHY | ihakry 06pa3oBaTeNIbHbIE PeCypChl
paboThl paboThl
| |peaxumn L | | | | |
66 ||OxucauTenu 1 BOCCTAHOBUTEIU 1 [[Pubmmoteka [IOK
https://m.edsoo.ru/00adb076]]
67 || O6o6menue no teme «llepuoanueckas cucrema 1 [[bubmuoteka [IOK
J.N.MenneneeBa.Ctpoenune aroma. XuMudeckast https://m.edsoo.ru/00adb486]]
CBSI3b)»
68 || IloBTOpeHue u 3akperuieHre 3a Kype 8 kiacca 1 [[bubmuoteka [IOK
https://m.edsoo.ru/00adb33c]]
(OBILEE KOJIMYECTBO YACOB ITO IIPOTPAMME || 68 || 3 [ 6 I |
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9 KVIACC

®
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O

Tema ypoka

KomngecTBo yacos

Bcer

KonTposibHbie paboThl

[IpakTrueck
ue paboThl

Jlara o
IaHy

Hara 1o
baxty

DeKTpOHHbIE IU(BPOBBIC
o0pazoBaTeNIbHBIE PECYPChI

[Tepnoanueckuii 3axon.Ilepnognueckas
CUCTEMa XUMHUYECKHX ieMeHToB /1. 1.
MenneneeBa CTpoeHue aTOMOB

[[BubmmoTteka LIOK
https://m.edsoo.ru/00adb59e

1]

3aKOHOMEPHOCTH B U3MEHEHHUH CBOMCTB
XAMHYECKUX 3JIEMEHTOB MEPBBIX TPEX
MEPUOJI0B, KAJIMS, KAJIbLIUS U UX
COCJIMHEHUN B COOTBETCTBHH C
ITOJIOKEHHEM 3JIEMCHTOB B
[Tepronnueckoit cucTeMe U CTPOCHUEM
UX aTOMOB

[[bubmuoTeka [IOK
https://m.edsoo.ru/00adb6b6

1l

Knaccudukanus 1 HOMEHKIAaTypa
HEOPraHWYECKUX BELIECTB.
XHUMHYECKHE CBOMCTBA BEILIECTB,
OTHOCSIIIUXCA K Pa3JIMYHBIM KJIaccaM
HEOPraHUYECKUX COCIUHEHUN,
T€HETHYECKas CBSI3b HEOPTaHUYECKUX
BEIIECTB

[[bubmuoteka [IOK
https://m.edsoo.ru/00adb7e2

1l

Buapl XuMudeckoit CBSI3U U THITBI
KPHUCTAJUIMYECKUX PEIIETOK BUIbI
XUMHYECKOM CBS3H, 3aBUCUMOCTh
CBOMCTB BelllecTBa OT THUIIA
KPUCTAJUIMYECKOU PEIETKU U BUIA
XUMHYECKOU CBI3U

[[bubmuoTexa [IOK
https://m.edsoo.ru/00adbac6

1l

Knaccudukanus XuMHYeCKUX peaKIuii
0 Pa3JIMYHBIM TIPU3HAKaM (10 YUCITY U

[
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|

Tema ypoka

KonunuectBo yacoB

Bcer

KonTtponbHbie paboTh

IIpakTrueck
ne paboThI

Jlara o
IaHy

Hara no
bakty

DJEeKTPOHHBIE TU(PPOBBIE
00pa3oBaTenbHbBIE PECYPCHI

COCTaBY y4aCTBYIOIIMX B PEAKIHH
BEIIIECTB, 0 TEIIOBOMY 3 dekTy, 1o
U3MEHECHHIO CTETICHEH OKUCIICHUS
XUMHYECKHX 3JIEMEHTOB, T10
00paTUMOCTH,IIO0 YUACTHIO
KaranuzaTopa).JK30- U
SH/IOTEPMHUUECKUE PEAKIIHH,
TEPMOXUMHUYCCKHIE YPABHCHUS

BxonHas konTposnbHas paboTa

[[bubmuoteka [IOK
https://m.edsoo.ru/00adbch0

[TonsiTHE O CKOPOCTH XMMHYECKOU
peakuuu. [TonsTre 00 0OpaTUMBIX U
HEOOPATHUMBIX XUMUYECKUX PEaKIUsX.
[ToHsATHE O TOMOT€HHBIX U
TeTepOreHHBIX peakusx. [lonsTue o
KaTajuze

[[BubmmoTteka LIOK
https://m.edsoo.ru/00adbe9a

1l

IIoHsaTHE 0 XUMHUYECKOM
paBHOBGCI/II/I.q)aKTOpBI, BJIMAOIIUEC HA
CKOPOCThb XUMHYECKOMN pCaKkiun u
IMMOJIOKCHNUE XUMHUYCCKOI'0 paBHOBECHUSA

[[bubmuoteka [IOK
https://m.edsoo.ru/00adc28c

1l

OKHCIUTENBHO-BOCCTAHOBUTEIIBHBIE
peaKkLnu, JIEKTPOHHBIN OaaHc
3JIEKTPOHHO-BOCCTAHOBUTENBHON
peakuu.CocTaBieHue ypaBHEHH
OKHUCJIUTEIBHO- BOCCTAHOBUTENIbHBIX
peaKIMii ¢ UCIOJIb30BaHUEM METO/A

OJICKTPOHHOT'O Oananca.

[[bubmuoTexa [IOK
https://m.edsoo.ru/00adcade

1l

‘TeOpI/Iﬂ JJIEKTPOJIUTUYECKON

1]

H[[BHGHI/IOTeKa HOK



https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adbe9a
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Tema ypoxka KonunyecTBo yacos ‘ Harano |[ara mo|| DnekTpoHHBbIE HUPPOBBIE
Beer KourposbHbie paboThi [IpakTuueck || V1aHy (baxty || obpasosatenpHbIe pecypehl
0 ne paboThI

nucconuannu. CUIbHBIE U ca0ble https://m.edsoo.ru/00adcd68

AIIEKTPOJTUTHI 11

HNonusie ypaBHeHus peaknuil. Peakumm || 1 [[BubmuoTexa [JOK

WOHHOTO OOMeHa. Y CJIOBHS IPOTCKAHHMS https://m.edsoo.ru/00add448

peaxkuii HOHHOTO OOMEHa, OJIHBIE U 1]

COKpaIIEHHBIC HOHHBIC YPABHCHHUS

peaKIui.

XUMHUYECKUE CBOMCTBA KUCTIOT U 1 [[bubmuoteka [IOK

OCHOBaHHIi B CBETE MPECTaBICHUI 00 https://m.edsoo.ru/00add5d8

ANEKTPOIUTUYECKON TUCCOIIUAITUI 1]

XUMHUYECKUEe CBOMCTBA COJIEH B CBETE 1 [[bubmuoteka [IOK

IPE/ICTABICHUI 00 AIICKTPOIUTUUECKON https://m.edsoo.ru/00add8h2

mucconuanuu. KauecTBeHHbIE peakiuu 1]

Ha WOHBI

[TonsTue o ruaponuse conen 1 [[BubmuoTexa [JOK
https://m.edsoo.ru/00add9d4
1]

O06o6menue 3HaHuil Mo Teme» Teopus 1 [[bubmuoTeka [IOK

AJIEKTPOIUTUIECCKOMN TUCCOIHAIIAINY https://m.edsoo.ru/00addd12
1]

[ToBTOpEeHue mo Temam 1 [[BubmuoTeka [JOK

«DNEKTPOIUTHIECKAS TUCCOIIHAITHSL. https://m.edsoo.ru/00addbfa]

XVMUYECKUE peakllui B pacTBOpa ]

CxopocTh peakiun», OKUCIUTETBHO-

BOCCTaHOBUTENIBHBIE PEAKITUUNX ),

[Ipaktrueckas padota Ne 1.«Pemenne 1 1 [[BuGmmoTtexa IIOK

OKCIICPUMCHTAJIbHBIX 3a4a4»

https://m.edsoo.ru/00addecO
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Tema ypoxka ‘ KonunyecTBo yacos ‘ Harano |[ara mo|| DnekTpoHHBbIE HUPPOBBIE
Bcer KoHTposbHbIE paboThI [IpakTuueck || V1aHy (baxty | obpasosatenbHbie pecypehl
0 ne paboThI

L | | | i
OO6m1as XxapakTepucTHKa rajJoreHoB. 1 [[bubmmoTexa [TOK
OCOOEHHOCTH CTPOEHHUS aTOMOB, https://m.edsoo.ru/00addfe2]
XapaKTepHBIC CTETICHN OKUCIICHHUS. ]
CtpoeHue u ¢puznyecKue CBOWCTBa
IPOCTHIX BEIIECTB — TaJIOT€HOB.
XUMHYeCKUE CBOWCTBA HAa MpUMeEpe
XJiopa (B3aMMOJICHCTBHE C METAIJIAMH,
HEMeTaJUIaMHU, [IeJI0UaMu).
XnopoBogopoa. CosisiHast KUCIOTA, 1 [[bubmuoteka [IOK
XUMHYECKHE CBOMCTBA, IMOJTyUYCHHE, https://m.edsoo.ru/00ade104
npuMeHeHue. /lelicTBre Xjaopa u 1]
XJIOPOBOJIOPOIaHA OPTaHU3M UYEJIOBEKA.
Baxwuerimme Xmopuasl 1 UX
HaXOXX/JCHHE B TIPUPOJIC
[IpakTuueckas pabora Ne 2 o Teme 1 1 [[bubmuoteka [IOK
«[Tomyuenue coasTHON KUCIOTHI, https://m.edsoo.ru/00ade348
M3y4eHHE €€ CBOWCTBY 1]
Beluncienus no ypaBHeHUAM 1 [[bubmnoreka LIOK
XMUMHYECKUX PEaKIIui, eCITU OJIUH U3 https://m.edsoo.ru/00ade488
peareHToB JIaH B U30BITKE 1]

OO01mas xapakTepucThKa 1 [[bubmuoTexa [TOK
anemeHTOB VIA-rpymmel. OcobeHHOCTH https://m.edsoo.ru/00ade64a
CTPOEHUS aTOMOB, XapaKTepHbIE 1]
crerieHu okucienus. CTpoeHue u
¢du3nueckre CBOMCTBA MPOCTHIX
BEIIECTB — KUCIIOPOIa M CEPHI

‘AJ‘IJ‘IOTpOHHBIe MoAn(GUKAIIHU CEPHI. H 1 H H H H H[[BI/I6J‘II/IOTeKa HOK
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Tema ypoxka KonunyecTBo yacos ‘ Harano |[ara mo|| DnekTpoHHBbIE HUPPOBBIE
Beer KourposbHbie paboThi [IpakTuueck || V1aHy (baxty || obpasosatenpHbIe pecypehl
0 ne paboThI

HaxosxaeHue cepsl U €€ COeMHEHUH B https://m.edsoo.ru/00ade64a
npupojie. XMMUYECKUE CBOMCTBA CEPBI 1]
CepoBoaopon, ctpoenue, puznueckue u|| 1 [[bubmuoteka [IOK
XUMHYECKHE CBOMCTBA https://m.edsoo.ru/00ade802
OKcuapl cepbl Kak IPeICTaBUTENN 1 [[bubmuoTeka [IOK
KUCIIOTHBIX OKcuaoB.CepHast KUCIIOTa, https://m.edsoo.ru/00adea28
bu3nUecKre 1 XUMHUYCCKHE 1]
cBoiicTBa(00IIME KaK MMPEICTABUTEIIS
KJIacca KHUCIIOT M CIICU(PUICCKHE)
NpUMEHCHHE
XUMHUYECKUE PEAKIINH, JICKAIUE B 1 [[BubmmoTtexa IIOK
OCHOBE ITPOMBIIINIEHHOTO CIIOcO0a https://m.edsoo.ru/00adec8a
MIOJTy9YEHUST CEpHOU 1]
KHUCTOTHL. XUMHUYECKOE 3arpsi3sHeHHE
OKpYKaIOIIEH Cpeibl COETUHEHUSIMH
Cepbl
Brranciierne MaccoBoit 1071 BBIXO/1a 1 [[BubmmoTtexa IIOK
NPOJYKTa PEaKInu https://m.edsoo.ru/00adec8a
OO0mras XxapakTeprucTUKa JIEMEHTOB 1 [[BubmuoTexa [JOK
VA-rpynnsl.Oco6eHHOCTH CTPOEHUS https://m.edsoo.ru/00adeea6
aTOMOB, XapaKTEPHBIE CTEIIECHU 1]
OKHCJICHUA.A30T, paClIpOCTpaHEHHUE B
npupojie, GU3NIECKUE U XUMUICCKHEC
cBoiictBa. Kpyrosopot azora B

| |mpupone

‘AMMI/IaK, ero (hu3nveckue u H 1 H H H[[BI/I6J‘II/IOTeKa HOK
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Tema ypoxka KonunyecTBo yacos ‘ Harano |[ara mo|| DnekTpoHHBbIE HUPPOBBIE
Bcer KoHTposbHbIE paboThI [IpakTuueck || V1aHy (baxty | obpasosatenbHbie pecypehl
0 ne paboThI

XHMHYECKHE CBOMCTBA, ITOJydCHHE U https://m.edsoo.ru/00adf004

npumMeHenne.Co aMMOHHS , X 1]

du3nvecKrue 1 XUMHUYECKHE

cBolicTBa,lpuMeHeHne. KauecTeHHas

peaKius Ha HOHbl aMMOHHSI

[IpakTuueckas padora Ne 3 no Teme 1 1 [[bubnuoreka [IOK

«[TomyueHne amMmmuaka, U3y4eHUE €ro https://m.edsoo.ru/00adf180

CBOWCTB» 1]

Kontponbnas padorta Ne2 3a 1 1 1

nonyroaue PesepBHOE Bpems

A3oTHas KucaoTa, eé Gusndeckue u 1 [[bubmuoteka [IOK

XMMHYECKHE CBOMCTBA(00IIHME Kak https://m.edso0.ru/00adf306

IpEe/ICTABUTENS KJIacca KUCIOT U 1]

crenupuiecKue)

Hcnonb3oBaHue HUTPATOB U COJNEN 1 [[BubmuoTexa [JOK

AMMOHHS B KAY€CTBE MUHEPAITbHBIX https://m.edsoo.ru/00adf518

yaoOpennii. XMMHUYECKOe 3arps3HeHHe 1]

OKpYKaIoIIeH cpeibl COETUHEHUSIMH

a30Ta(KHUCIIOTHBIC I0KIH,3aTr PSISHEHUE

BO3/1yXa,[I0YBBI K BOJIOEMOB)

®dochop.Oxcua Gocdopa (V) u 1 [[BubmuoTexa [JOK

dochopHas kucnora, pusnueckue u https://m.edsoo.ru/00adf68a]

XMMHYECKUE CBOMCTBA, MOIyYEHHE ]

Hcnonws3zoBanne GpocdaToB B KaYECTBE 1 [[BubmuoTeka [JOK

MHUHEpaJIbHBIX Y100peHHii.3arpsa3HeHne https://m.edsoo.ru/00adfc20]

NpUPOIHOI cpebl hocharamu ]

‘06111&5{ XapaKTEepUCTUKA 3JIEMEHTOB 4 H 1 H

|

H[[BI/I6J‘II/IOTeKa IHOK



https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adf004
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Tema ypoka

KonunuectBo yacoB

Bcer

KonTtponbHbie paboTh

IIpakTrueck
ne paboThI

Jlara o
IaHy

Hara no
bakty

DJEeKTPOHHBIE TU(PPOBBIE
00pa3oBaTenbHbBIE PECYPCHI

A rpynmbl. OCOOEHHOCTH CTPOSHUS
aTOMOB ,XapaKTEPHbIE CTEIIEHU
OKHCJICHUA Y TJIEPO/I, AJTIOTPOITHBIE
MO (PHUKAINH, PACIPOCTPAHEHHUE B
npupoje, GU3NYECKUEe 1 XUMUIECKHE
cBoiicrBa.Ancopouust .Kpyrosopot
yriaepoja B MPHUPOJIE.

https://m.edsoo.ru/00adfd9c]
]

Oxcuppl yraepona, ux Gu3ndecKue u
XMMHYECKHE CBOWCTBA,ICHCTBUS HA
KHUBBIE OPTaHU3MBIL,IIOJTYYCHUE U
IpUMEHEeHHE.. DKOJIOTHIECKUe
poOJIEMBI, CBSI3aHHBIE C OKCHUIIOM
yriaepoza (IV),runoresa rnoGanbHOro
NOTEIUICHUS KIIMMaTa, TapHUKOBBIN

¢ ekt

[[BubmmoTteka LIOK
https://m.edsoo.ru/00adfebe]

]

YronpHas KMCIIOTa U €€ COJIH, MX
bu3nYecKrue U XUMUYECKHUE CBOWCTBA,
MIOJIyYEHHUE U

npuMmeHeHnne. KauecTBeHHas peakius Ha
kapOoHaT uOHBI .Mcnons3oBaHue
KapOOHATOB B OBITY, MEJIUIIMHE,
MIPOMBIILUIEHHOCTH M CEIBCKOM
XO3STCTBE

[[bubmuoteka [IOK
https://m.edsoo.ru/00ae006¢

1l

[IpakTuueckas pabora Ne 4 o Teme
"ITosrydyeHune yriekucioro
ra3za.KauecTBeHHas peakuus Ha
KapOoHaT-HOH"

[[BuGmmoTteka IIOK
https://m.edsoo.ru/00ae027e

1l

‘HepBOHa‘—IaJ'IBHBIe MOHSTHS 00

2]

|

H[[BI/I6J‘II/IOTeKa IHOK
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Tema ypoka

KonunuectBo yacoB

Bcer

KonTtponbHbie paboTh

IIpakTrueck
ne paboThI

Jlara o
IaHy

Hara no
bakty

DJEeKTPOHHBIE TU(PPOBBIE
00pa3oBaTenbHbBIE PECYPCHI

OpraHMYECKUX BEIIECTBAX KakK O
COCIMHEHUSIX

yriaepoaa(MeTaH,3TaH, TUJICH,alleTUJICH,
ATaHOJI,TJMIEPHH, YKCYCHas
kucnota)llpuponHbie MCTOYHUKU
YII€BO0POAOB(YroJib, IPUPOIHBII
ra3,HedTh), MPOIYKTHI U( OEH3UH) ,UX
POJIb B OBITY U TPOMBIIIJICHHOCTH
JlonsiTne 0 OMONOTUYECKU BAKHBIX
BEIIECTBAX JKUPaX, OeKax, yriaeBoaax,
U UX POJIH B JKU3HU
yeroBeKka.MarepruanbHOE €IMHCTBO
OpPTaHMYECKUX M HEOPTaHHUECKUX
COECTMHEHU I

https://m.edsoo.ru/00ae054e
11

Kpemuuii u ero pusndeckue u
XUMHUYECKHE CBOMCTBA,IIOIYICHHE U
npuMmenenre. CoelMHEHUs KPeMHHUS B
npupoje.O01mme npeacTaBiIeHus 00
OKCHJI€ KPEMHUSI M KPEMHHUEBOI
kuciore. CHINKaThI ,JAX IPUMCHCHHUE B
OBITY ,TPOMBINIIICHHOCTH. BakHele
CTPOUTCIIBHBIC MaTCPUAJIBI:
KepaMHKa,CTEeKJIO,I[EeMEeHT,0€TOH, )Kelle30
oeton. [Ipobrema Ge3zomacHOTO
MCIIONIb30BaHUs CTPOUTENBHBIX
MaTcpHraJioB B HOBCGJIHGBHO?I JKNU3HU.

[[bubmuoteka [IOK
https://m.edsoo.ru/00ae080a

1l

[IpakTuueckas pabora Ne 5.Pemenue
IKCIIEPUMEHTANBHBIX 3a7a4 10 TEME
«Baxuenme HeMeTaJUIBI U UX

[[BuGmmoTteka IIOK
https://m.edsoo.ru/00ae0bf2]

]



https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae080a
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IIepuonnueckoii cucreme
3JIEMEHTOB,CTPOECHUE UX

Tema ypoxka KonunyecTBo yacos ‘ Harano |[ara mo|| DnekTpoHHBbIE HUPPOBBIE
Bcer KoHTposbHbIE paboThI [IpakTuueck || V1aHy (baxty | obpasosatenbHbie pecypehl
0 ne paboThI

‘COC,I[I/IHCHI/I}I» H H H H

O6o6mienue o Teme «Baxueime 1 [[bubmmoTexa [TOK

HEMETAIUIBI U WX COEIUHEHUS https://m.edsoo.ru/00ae0e18

OO6m1as XxapakTepucTUKa XUMHUUECKUX 1 [[BubnuoTexa [JOK

9JIEMEHTOB — METAJLIOB Ha OCHOBAaHUH https://m.edsoo.ru/00ae103e

ux nojoxenus B [lepuogmueckoit 1]

CUCTEME XMMHYECKHX AIIEMEHTOB U

CTPOEHUS aTOMOB. MeTainaecKkas

CBSI3b M METaJNINYeCKas

KPUCTAJUINYECKast PELIETKA.

du3nyeckue CBOKMCTBA METAJIIIOB

XUMHUYECKUEe CBOMCTBA 1 [[BubmuoTexa [JOK

METAIIOB. DIIEKTPOXUMHUICCKUH PsijT https://m.edso00.ru/00ae1156

HaINpsHKCHUH METaJIJIOB 11

OO6mue cnocoOb! MoTy4YeHus MeTauioB. || 1 [[BubmuoTexa [JOK

CrnaBbl( cTalb,4yTyH, https://m.edso0.ru/00ae1156

JIOPaJIFOMMHUN,0pOH3a) U UX 1]

pUMEHEHUE B OBITY U

POMBIIICHHOCTH.. Beraucienus mo

YPaBHEHUSAM XUMHUYECKUX PEaAKIIN,

€CITM OJIH U3 PEareHTOB COJEPIKUT

npuMecH

[ToHsATHE O KOPPO3UM METAILIOB 1 [[bubnunoreka [IOK

https://m.edso0.ru/00ae1278
[IlenouHbIE METAIIITBL:TTOJIOKEHUE B 1 [[BubmuoTexa [JOK

https://m.edsoo.ru/00ae14b2
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Tema ypoxka KonunyecTBo yacos ‘ Harano |[ara mo|| DnekTpoHHBbIE HUPPOBBIE
Beer KourposbHbie paboThi [IpakTuueck || V1aHy (baxty | obpasosatenbHbie pecypehl
0 ne paboThI

aTOMOB,HaX0X/ICHUE B MPUPOJIE

.Duznyeckue U XUMUYECKHE

CBOMCTBa(HA IPUMEPE HATPHS U KAJIHS )

OKcuabl ¥ THAPOKCUIBI HATpUA U Kanus || 1 [[BubnuoTexa [JOK
https://m.edsoo.ru/00ae14b2

[IlenoyHO3EMENBHBIE METAILIBI — 1 [[BubnuoTexa [JOK

KaJbLIMI U MATHUN TTOJIOKEHHE B https://m.edsoo.ru/00ae15e8

[lepronnueckoit cucTeMe XMMUYECKUX 1]

3JIEMEHTOB,CTPOCHHE UX aTOMOB,

HaxoXJieHue B npupoe.dusndeckue u

XUMHYECKHE CBOMCTBA MarHus

KanpIus. [ I[puMeHeHne meI0YHbBIX

METAIIJIOB U UX COEMHEHUH.

Baxnelime coeIMHEHUS KIS 1 [[BubmuoTexa [JOK
https://m.edsoo.ru/00ae15e8

O0o01IeHre 3HAHUH 110 TEME 1 (]

«MeramisD

KécTkocTh BOIBI U CLIOCOOBI €€ 1 [[bubmuoTexa [IOK

yCTpaHEeHUS https://m.edso00.ru/00ae1886
1]

[IpakTuueckas padora Ne 6 mo Teme 1 1 [[BubmuoTeka [JOK

"YKECTKOCTH BOABI U METOBI €6 https://m.edsoo.ru/00aelae8

ycTpaHeHus" 1]

AJIOMUHUH : TIOJIOKEHUE B 1 [[BubmuoTexa [JOK

HCpHOI{H‘-ICCKOﬁ CHUCTEMEC XUMHNYCCKHUX

https://m.edsoo.ru/00aelc64



https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1c64

Tema ypoxka KonunyecTBo yacos ‘ Harano |[ara mo|| DnekTpoHHBbIE HUPPOBBIE
Beer KourposbHbie paboThi [IpakTuueck || V1aHy (baxty | obpasosatenbHbie pecypehl
0 ne paboThI

3JIEMEHTOB,CTPOECHHUE aTOMa, 1]

HaxoXxjeHue B nmpupoje.dusndeckue u

XUMHYECKHE CBOMCTBA aJTFOMHHUS

AmdoTepHbIe CBOMCTBA OKCHIA 1 [[bubnuoreka [IOK

UTHIPOKCHIA https://m.edsoo.ru/00aelc64

Kenezo:nmonoxenue B [lepuognueckoit || 1 [[BubnuoTexa [JOK

CHCTEME XUMHUECKUX https://m.edso0.ru/00ae1d86

9JIEMEHTOB,CTPOCHUE 1]

aToMa,Hax0XJICHHUE B

npupoie. PU3NICCKUE K XUMHUICCKHE

CBOICTBa Kenes3a

O06o01IeHre U cucTeMaTH3aIus 1 bubmuorexa [JOK

3HAHUHMO TeMe «MeTauTbl U UX https://m.edsoo.ru/00ae35e6

COETMHEHUS

Oxcuipl, THIAPOKCHUIBI U COJIU JKele3a 1 bubnnoreka [JOK

(IT) m »xene3a (I1I),ux cocraB,cBOiCTBA https://m.edsoo.ru/00ae35e6

U TIOJTy9ICHHE

[IpakTuueckas padbora Ne 7.Pemienue 1 1 [[bubmuoteka [IOK

9KCIIEPUMEHTANBHBIX 3a7a4 10 TEME https://m.edsoo.ru/00ae3de8

«BaxHenmme MeTajIbl U UX 1]

COCTUHEHUS

Brrunciienus o ypaBHeHUSIM 1 [[BubmuoTeka [JOK

XUMHYECKHUX PEAKIUi, €CITU OJUH U3
peareHToB J1aH B U30BITKE UITU
COAEPKUT IpuMecH. Beraucnenus
MacCOBOM JI0JIM BBIXOJA MPOIYKTa

peakuuu

https://m.edsoo.ru/00ae1750
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Ne Tema ypoxka KonunyecTBo yacos ‘ Harano |[ara mo|| DnekTpoHHBbIE HUPPOBBIE

n/ Beer KourposbHbie paboThi [IpakTuueck || V1aHy (baxty || obpasosatenpHbIe pecypehl

7 0 ue paboThl

62||[ToBTOpeHne 0 TeMe MeTaibl U UX 1 (1

| ||coennnenus.Pemenue 3anau»

63| [IpomMexyTouHasT aTTECTAIMOHHAS 1 1 (1

| ||[xoHTposbHAs pabota. PesepsHOE Bpems

64| BemniecTBa 1 MaTepuaibl B 1 [[BubnuoTexa [JOK
IIOBCEIHEBHOM KU3HU YCITOBEKA. https://m.edsoo.ru/00ae3f50]

| ]

65|/be3onacHoe MCTOIB30BaHUE BemIecTB U || 1 [[BubnuoTexa [JOK
XMUMHYECKUX peakiuii B ObITy.IlepBast https://m.edsoo.ru/00ae4270
IIOMOILb ITPY XUMUYECKUX OXKOTax U 1]

| ||loTpaBieHusx

66| Xumudeckoe 3arpsi3HEHUE 1 [[bubmmoTeka [TOK
OKpYKaromien cpeapl(penenbHas https://m.edsoo.ru/00ae4270
JIOIYCTHMAasi KOHLIEHTPaLus 1]

| |[Bemects,ITJIK

67|[Ponb XUMHUH B pelIeHUH dKoIorndeckux|| 1 [[BubmuoTexa [JOK
npoOieM https://m.edsoo.ru/00ae0d0a

| 1]

68|| OO6oOIIeHNe U CUCTEMATHU3AIIHS 1 [[bubmuoteka [IOK
3HaHUI https://m.edsoo.ru/00adb33c

- 1]

OBIIEE KOJIMYECTBO YACOB I10 68 3 7

I[TPOIT'PAMME
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YYEBHO-METOJUYECKOE OBECIIEYHEHHUE OBPA30BATEJIBHOI'O ITPOLECCA

METOJUYECKHUE MATEPUAJIbI 1JIA YUUTEJIA

1.Xumus : ypoku B 8 kiacce : mocodue aist yuurens /H. H. 'apa
2. Xumus. Ypoku B 9 knacce : nocobue misa yuurtens /H. H. I'apa3.Crangapt ocHOBHOT0 00111€T0 00pa30BaHus 10 XUMHH
4 .IlpumepHas mporpaMMa OCHOBHOTO 0OIIIero 00pa30oBaHus IO XUMHUH.

1. Bbpeiirep JIL.M., baxenoBa A.E. Xumus 8-11 xknaccel. Pa3BepHyTroe Temarnyeckoe IutaHupoBaHnue mno yudeOHukam [.E.Pyasutuca,
@O.I". ®enpamana. — Boarorpan: u3garenbeTBo «Yuurtenby, 2018.

2. T'apa H.H. Xumus. PaGouune nporpammsl. [Ipenmernas nunust yueoHukoB I'. E. Pynsutuca, @. I'. @enpamana. 8 — 9 kiaccel : mocobue amis
yaurenei oomeoOpa3osat. opranusanuii / H.H. 'apa. — 2-¢ u3a., gomn. — M. : [Ipocsemenue, 2018.

3. T'apa H.H. Xumus: ypoku B 8 kiacce: mocobue i yuurenst/ H.-H. I'apa. — 2-e uzn., nepepa6. — M.: IIpocsemienue, 2014.

4. Tapa H.H. Xumus. KourponsHsie u npoBepounsle padotsl. 8-9 knacesl / H.H.I'apa. — [Ipoda, 2014.

5. Papmeukwit A.M. Xumus. Junaktudeckuii marepuan: 8 — 9 kiaccel: [locoOue s yuurteneil oOmeodpazoBaTeNbHBIX yupexaeHuit / A.M.
Panenkuii. — 3-e uzn. - M.: [Ipocsemenue, 2018.

OBA3ATEJIbHBIE YYEBHBIE MATEPUAJIBI VIS YUEHUKA

1. Xumus, 8 kimace/ Pymsurtuc I'.E., ®enpaman @.I°., AkunonepHoe obmectBo «M3narenscTBo «IIpocsemnienner»
2. Xumus, 9 knacc/ Pymsuruc I'.E., ®enpaman @.I'., Akimoneproe odmectBo «M3narensctBo «lIpocBemenner

3. T'apa H. H. Xumus. 3agaunuk ¢ «ITOMOITHUKOMY. 8 — 9 Kmacchl :mocodue ist yqammxcs oomeoOpa3osar. yupexaenuit / H. H. T'apa, H.H.
I"abpycesa. — 4-¢ u3a. — M. : [Ipocsemenne, 2013.

HHUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH UHTEPHET

http://school-collection.edu.ru
http://fcior.edu.ru
http://college.ru/himiya/



http://college.ru/himiya/

1..IToptan dynmameHTanpbHOr0 XumMudeckoro obOpaszoBanus ChemNet. Xumudeckas wHbopmainmoHHas ceTb: Hayka, oOpa3oBaHue,
TEXHOJIOTUU

2..http://www.chemnet.ru I'azera «XuMus» U caiT 11 yuuTess «5 Uy Ha YPOK XMMHUKNY

3.http://him.1september.ru Equnas komnekuus LIOP: [Ipenmernast koywiekuus « XuMuUsi»
4.http://school-collection.edu.ru/collection/chemistry EctectBenno-Hay4ynbie  dKcrepuMeHTh: xumus. Komnekius Poccuiickoro
00111e00pa30BaTENLHOTO MOpTAaa

5.http://www alhimik.ru Beepoccuiickast ouMIIHaaa IIKOJbHUKOB 10 XHMHHU

6.http://chem.rusolymp.ru Opranudeckasi XUMusi: 3JICKTPOHHBINA YICOHHK ISl CPSTHEH IIKOJIBI
7.http://www.chemistry.ssu.samara.ru OCHOBBI XMMHH: 3IEKTPOHHBIA YICOHUK

8.http://www hemi.nsu.ru OTKPBITBIH KOJUTSIDK: XUMHUSI

9.http://www.chemistry.ru JlucraniyoHHas OTMMIIHA/A 10 XUMHHU: TEICKOMMYHUKAIIMOHHBIH 00pa30BaTeIbHbIN MPOSKT
10.http://www.edu.yar.ru/russian/projects/predmets/chemistry /luctaHinOHHBIC IBPUCTUYCCKUE OJIUMITAA/IBI IO XUMHH
11.http://home.uic.tula.ru/~zanchem 13 onbita pabots yunrens xumun: caidt H.FO. CpicmaHOBOI
12.http://sysmanova.narod.ru Kabuuer xumunx

13.http://www 104.webstolica.ru Kinaccupukaiius XuMHIECKUX PeaKIIUit

14 http://classchem.narod.ru KouTpen — Xumus [uis Bcex: yaeOHO-UHPOPMAIIMOHHBIN CalT

15.http://kontren.narod.ru Matepuans kadenpbl pusrnyeckoil 1 KOLTOUAHOM xumun FOxHOTO (enepanbHOro yHUBepCUTeTa
16.http://www.physchem.chimfak.rsu.ru Meroauka o0y4enust Xumuu: caiit kadenpsl xumuu HI'TIY
17.http://mctnspu.narod.ru Metoanveckoe 00beANHEHNUE YIUTEICH XUMHH

18.http://www. nanometer.ru OHaiiH-cClIpaBOYHUK XUMHUECKHX eMeHToB WebElements

19.http://webelements.narod.ru TTomynspHas OHOIHOTEKa XUMUYECKHX JIICMEHTOB

20.http://n-t.ru/ri/ps Caiit Alhimikov.net: y4eOHbBIC U CIIPaBOYHBIC MAaTEPHAIIBI 10 XUMUH

21.http://www. alhimikov. net Caiit Chemworld.Narod.Ru -Mup xumun

22.http://chemworld.narod.ru Caiit «BupryanbHas XuMU4ecKast [IIKOJIa»

23.http://maratakm.narod.ru Caiit «Mup Xumun»

24.http://chemistry. narod.ru XuMuK.py: caiiT o xumun

25.http://www.edu.yar.ru/russian/cources/chem XumuueckuitmopranChemPort.Ru

26.http://www.chemport.ru Xummueckuii ceppep HimHelp.ru: yueOHbIe 1 cripaBOYHBIE MaTepHAITBI

27.http://www himhelp.ru Xumusi: Matepuansl «Bukumneann» — cBOOOTHON SHIIUKIIONEINN
28.http://ru.wikipedia.org/wiki/Xumust XuMust 1711 BceX: UIUTIOCTPUPOBAHHBIE MAaTEPUAIbI 110 OOLIEH, OpraHn4ecKoil 1 HEOPraHMUECKOW XUMUHU
29.http://school-sector.relarn.ru/nsm Xumus u xxun3ab — X XI Bek: HayIHO-TTOMYJISIPHBIN KYpHAT
30.http://www.hij.ruXumo3sa: coobmiecTBo yuntesneir Xumun Ha noptaie «CeTh TBOPUECKUX YUUTEICH»
31.http://it-n.ru/communities.aspx?cat_no=4605&tmpl=com IlIkoabHUKaM O XUMHUH: CAUT XUMUYECKOTO (paKyIbTEeTa



https://www.google.com/url?q=http://www.chemnet.ru&sa=D&usg=AFQjCNEyeESu6OOzTEFaCMu8_Ulfe-sC8g
https://www.google.com/url?q=http://him.1september.ru&sa=D&usg=AFQjCNG_cyDrE_ncu4TCpj18RL2Z98R-PA
https://www.google.com/url?q=http://school-collection.edu.ru/collection/chemistry&sa=D&usg=AFQjCNF8AMfGFxzxac0oWn2zF067Dh_8SA
https://www.google.com/url?q=http://www&sa=D&usg=AFQjCNETI5ilZ1Eiy6I8Z-LMAvfABOfL9w
https://www.google.com/url?q=http://chem.rusolymp.ru&sa=D&usg=AFQjCNHTQnqBlAOIV3KIkoSKpMbk23Wdmw
https://www.google.com/url?q=http://www.chemistry.ssu.samara.ru&sa=D&usg=AFQjCNGs3sc7NWL7c1yi6ZLkOG7RgwjyBg
https://www.google.com/url?q=http://www&sa=D&usg=AFQjCNETI5ilZ1Eiy6I8Z-LMAvfABOfL9w
https://www.google.com/url?q=http://www.chemistry.ru&sa=D&usg=AFQjCNG_n22P1sQ1hYPQJsMwDmWQbcrY8w
https://www.google.com/url?q=http://www.edu.yar.ru/russian/projects/predmets/chemistry&sa=D&usg=AFQjCNFmpDedGqgmo1JPAjz904V5Rl_eEA
https://www.google.com/url?q=http://home.uic.tula.ru/~zanchem&sa=D&usg=AFQjCNEPuDx7Bj2GEjEDPe5DcCTiWbUmkw
https://www.google.com/url?q=http://sysmanova.narod.ru&sa=D&usg=AFQjCNGj2qjEtTK59ncE5xr-SHtY75leKA
https://www.google.com/url?q=http://www&sa=D&usg=AFQjCNETI5ilZ1Eiy6I8Z-LMAvfABOfL9w
https://www.google.com/url?q=http://classchem.narod.ru&sa=D&usg=AFQjCNHNzY7HvEepCAFVJE3HcpvpD3tAHw
https://www.google.com/url?q=http://kontren.narod.ru&sa=D&usg=AFQjCNFWSYaz6mQsxIWLW6n0WSaHv6aLgg
https://www.google.com/url?q=http://www.physchem.chimfak.rsu.ru&sa=D&usg=AFQjCNGFv9A2UXVjEOBB5uNdIfRM98Tu7Q
https://www.google.com/url?q=http://mctnspu.narod.ru&sa=D&usg=AFQjCNFX-ODwhccc6tp4iYcGpGpknd5M1g
https://www.google.com/url?q=http://www&sa=D&usg=AFQjCNETI5ilZ1Eiy6I8Z-LMAvfABOfL9w
https://www.google.com/url?q=http://webelements.narod.ru&sa=D&usg=AFQjCNHzTvhQD4ho8e35rkM9PZdzsLPTRw
https://www.google.com/url?q=http://n-t.ru/ri/ps&sa=D&usg=AFQjCNF6qazrVRDaCWXmmr4II3M4NXOGUQ
https://www.google.com/url?q=http://www&sa=D&usg=AFQjCNETI5ilZ1Eiy6I8Z-LMAvfABOfL9w
https://www.google.com/url?q=http://chemworld.narod.ru&sa=D&usg=AFQjCNF_O64rZWil3r0eZoIC3aTaW3Kymw
https://www.google.com/url?q=http://maratakm.narod.ru&sa=D&usg=AFQjCNEZSOgO5ASgB66_tATnaoluINmH1w
https://www.google.com/url?q=http://chemistry&sa=D&usg=AFQjCNEZNQQtL8XhdjtWENzIhYzv0APQ0g
https://www.google.com/url?q=http://www.edu.yar.ru/russian/cources/chem&sa=D&usg=AFQjCNHT1CCiEy_Plv7sGskxU5RIph1FNg
https://www.google.com/url?q=http://www.chemport.ru&sa=D&usg=AFQjCNGqqtR6o-Rp9vW4JXgWoQEQMIzuDg
https://www.google.com/url?q=http://www&sa=D&usg=AFQjCNETI5ilZ1Eiy6I8Z-LMAvfABOfL9w
https://www.google.com/url?q=http://ru.wikipedia.org/wiki/%25d0%25a5%25d0%25b8%25d0%25bc%25d0%25b8%25d1%258f&sa=D&usg=AFQjCNFHqeSlqf1Rw9OjR7L7clPzcXy7hg
https://www.google.com/url?q=http://school-sector.relarn.ru/nsm&sa=D&usg=AFQjCNH3Rv_3EdEFFqUG1VtcHSheANRJ2Q
https://www.google.com/url?q=http://www.hij.ru&sa=D&usg=AFQjCNGKeEAGmT5nxuBnu73DX6_muvt6qA
https://www.google.com/url?q=http://it-n.ru/communities.aspx?cat_no%3D4605%26tmpl%3Dcom&sa=D&usg=AFQjCNEdBv2k2sV2JCy_sr2RvnGEzpIhfQ

32.http://www chem.asu.ru/abitur DnekTpoHHas OMOIHOTEKA 0 XUMHUH U TEXHUKE

33.http://rushim.ru/books/books.htm DnekTponnast GubMOTEKa yueOHBIX MaTEPUANIOB 0 XMMUK Ha noptaie Chemnet
34.http://www.chem.msu.su/rus/elibraryDnementenkusan:  35.http://www.school2.kubannet.ru Dumuknonenus «IIpupoma Hayku»: XuMus
36.http://fcior.edu.ru denepanbHblii eHTp HHPOPMAITHOHHO-00pa3oBaTebHBIX pecypcoB (PIIMOP)OTKPHITHIN KOUIEIK:

Xumus37.http://college.ru/himiya/OTkpbiThiit konemk: Xumus 38.http://www.chemnet.rullopran GyHIaMEHTaIPHOIO XUMHUECKOTO 00pa30BaHuUs
Poccun 39.http://school-collection.edu.ruEmunas kosutekius mudpoBbIX 00pa30BaTEIbHBIX

pecypco40. http://him.1september.ruBcemnsyanrensxumun 41.http://experiment.edu.ruPoccuiickuii 001eo0pa3oBaTeIbHbIM

noprand?2. http://experiment.edu.ruXumus i BCeX: HIUTIOCTPHUPOBAHHBIC MaTEPUAIIBI IO OOIICH, OPraHWYeCKOW U HEOPraHUIECKOW XUMH

43. http://www.hij.ruXXypuan "Xumust u XKuszas - XXI Bek

44 http://my.mail.ru/community/chem-textbook/ Yueouuk xumuu 45. http://chemistry.narod.ru  Mup xumuu 46. http://him-school.ru
Bupryansnas Xumunueckas [lkomna
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