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XUMMUA
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[OKYMEHT MOAMNWUCAH 3EKTPOHHOW MOANMUCHIO
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MNOACHUTEJIBHASA 3AIIMCKA

[IporpaMmma Mo XMMHUM Ha YpPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHMs COCTAaBJI€HAa HAa OCHOBE
TpeOOBaHUH K pe3yJbTaTaM OCBOCHHUS OCHOBHOHM 0Opa3oBaTEeNbHONW MPOrpaMMbl OCHOBHOI'O OOIIETro
obOpasoBanms, mpenactaBieHHBIX B OI'OC OOO, a Takxke Ha ocHOBe denepaibHON paboueit
IIPOrpaMMbl BOCIIUTAHMSI U C Y4ETOM KOHIENIMM IMPENoAaBaHMsl yueOHOro mnpeaMera «XUMUS» B
oOpasoBarenbHbIX opranmu3aiusax Poccuiickoit deneparnmm.

[IporpaMmma 1o XuMuUM JAa€T MpPEJICTaBICHHE O LENsIX, OOIIel CcTpareruu o0y4YeHus,
BOCIIUTAHUA W Pa3BUTUA OOYYAIOIIMXCS CPEACTBAMH Y4YeOHOro TMpeaMeTa, YCTaHAaBJIUBAET
o0s3aTebHOE MPEIMETHOE COAEpKAHHME, MPEeAyCMaTpUBAET paclpeiesieHue ero Mo Kiaccam H
CTPYKTYPUPOBAHHE O pa3jeiaM U TeMaM MpPOrpaMMbl M0 XUMHUHU, ONpPEAENseT KOIMUYECTBEHHbIE U
KAUECTBEHHbBIE XApAKTEPUCTUKU COJAEPKAHUSA, PEKOMEHIYEMYIO IIOCIEI0BAaTEIbHOCTh H3Y4YECHHS
XUMUU C Y4ETOM MEXKIPEIMETHBIX W BHYTPUIIPEIMETHBIX CBS3€H, JIOTMKM Y4eOHOro Imporecca,
BO3PACTHBIX OCOOEHHOCTEH 00ydaroluxcs, OmpeaesseT BO3MOXHOCTU IMpeaMera s peallu3aluu
TpeOOBaHUI K pe3ylbTaTaM OCBOEHHS OCHOBHOW 00pa3oBaTeNbHOM MpOrpaMMbl Ha YpPOBHE
OCHOBHOT'O 00111ero 00pa3oBaHus, a TaK)Ke TpeOOBaHUN K pe3ynbTaTaM OOyueHUsI XUMUU Ha YPOBHE
Hened W3y4eHHs IpeAMeTa U OCHOBHBIX BHJIOB Y4eOHO-TIO3HABATENBHOW  JI€ATEIBHOCTH
00y4aroIerocs Mo OCBOCHUIO YUeOHOr0 COIep KaHuUS.

3HaHME XMMHU CIY’KUT OCHOBOW HJs1 (POPMHPOBAHUS MHPOBO33PEHUsI 0Oydarolerocs, €ro
MPEJICTAaBICHUNH O MaTepUaTbHOM EIUHCTBE MHpA, BAXHYIO POIb UTPaloT (GopMHUpyEeMble XUMHEU
IIPEJICTABJICHHUs O B3aMMOIIPEBPALIEHUSIX SHEPrUUd U 00 HBOJIIOLMM BEIIECTB B MPUPOJE, O MYTSIX
peleHus rJ100aNbHBIX MPo0IeM YCTOWYMBOIO Pa3BUTHUS YEIOBEUECTBA — CHIPHEBON, SHEPTETUUECKOH,
MUIIEBON U KOJOTHYECKON O€30MacHOCTH, TPOOIEM 3/IpaBOOXPaHEHHUS.

N3yuenune xumuu:

CHOCOOCTBYET peain3allud BO3MOXKHOCTEH JJIsi camMopa3BUTUA M (POPMUPOBAHUS KYJIbTYPHI
JMYHOCTH, €€ 001Iei 1 GyHKINOHATIBHON IPaMOTHOCTH;

BHOCHUT BKJaJl B (POpMHpOBaHHE MBIILUICHUS W TBOPYECKUX CIIOCOOHOCTEH 00ydaromuxcs,
HABBIKOB UX CaMOCTOSTEIbHON Yy4eOHOM JEesATENbHOCTH, IKCIEPUMEHTAIbHBIX U MCCIIEA0BATENbCKUX
YMEHHH, HeOOXOJUMBIX KaK B IMOBCEJIHEBHOM JKU3HH, TaK U B TPOGECCHOHATBHON AESITENbHOCTH;

3HAKOMHUT €O CHEIU(PUKON HAYYHOrO MBIIUICHUS, 3aK/IabIBAET OCHOBBI LIEIOCTHOTO B3TJIsSAa
HA E€IUHCTBO TPUPOJBI M 4YEIIOBEKa, SIBISETCS OTBETCTBEHHBIM JTanmoM B (HopMUpOBaHHUH
€CTECTBEHHO-HAYYHOW TPaMOTHOCTH 00YYaIOIINXCS;

croco0cTByeT (HOPMUPOBAHHIO IICHHOCTHOI'O OTHOILIEHUS K €CTECTBEHHO-HAYYHBIM 3HAHUSAM, K
MPUPOJIE, K YETIOBEKY, BHOCHUT CBOI BKJIaJ B 9KOJIOTHUECKOe 00pa3oBaHHe 00y4aroIIuXCs.

JlanHble HampaBieHHs B OOYyYEHHMHM XUMHHM OOECHEeYMBAIOTCS CIEU(PUKON COJepKAHUS
yueOHOro mpeaMeTa, KOTOPBIA SIBJISETCS MEeAarornyeckd aganTUPOBAaHHBIM OTpa)keHUEM 0a30BOi
HAayKH XUMHUHU HA ONPENECIEHHOM dTarle €€ pa3BUTHSL.

Kypc xumMuu Ha ypoBHE OCHOBHOTIO OOIIEro 0oOpa3oBaHHS OPHEHTUPOBAH HA OCBOCHUE
00y4arolMMUCS CUCTEMBI NEPBOHAYAIBHBIX IOHATUA XUMHUHU, OCHOB HEOPIaHWYECKOM XHMHUU H
HEKOTOPBIX OTJEJIbHBIX 3HAYUMBIX MOHATUA OPraHUYECKONU XUMUHU.

CrpykTypa cojepxaHHs IpOrpaMMbl MO XUMHUU C(HOPMHUPOBAHA HA OCHOBE CHUCTEMHOIO
noaxoja k e€ nzyuenuro. ConepkaHue CKIaAbIBa€TCsl U3 CUCTEMBI TOHATHI O XUMHUYECKOM 3JIEMEHTE
U BEIIECTBE U CHUCTEMbl MOHATUH O XHUMHUYecKOH peakuuu. OOe 3THU CHCTEMbI CTPYKTYPHO
OpPraHM30BaHbI 110 NPHUHLMILY IOCJIEAOBATEIBHOIO PAa3BUTUS 3HAHUM HA OCHOBE TEOPETUYECKHX
MIPEACTABICHUI Pa3HOrO YPOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YYEHMsI KaK OCHOBBI BCETO €CTECTBO3HAHMS;

— Ilepuognyeckoro 3akona /1. 1. Menneneesa Kak OCHOBHOI'O 3aKOHA XUMMU;

AOKYMEHT NOALMCATERFRST RO ORI 4 roMa 1 XMMUYECKOM CBA3Y;
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— MPEJICTABICHUH 00 IEKTPOTUTHUECKON AUCCOLUAIIUH BEIIECTB B pacTBOpaXx.

Teopernueckue 3HaHMS PAcCMATPUBAIOTCSI HA OCHOBE OMIIMPHYECKH TMOIYYEHHBIX H
OCMBICJICHHBIX (DaKTOB, pa3BUBAIOTCS IOCIEI0BATEILHO OT OJHOTO YPOBHS K APYrOMY, BBIITOIHSSA
GyHKIUU OOBSICHEHUS U NPOrHO3UPOBAHMS CBOMCTB, CTPOECHHUS U BO3MOYKHOCTEH IpPaKTH4eCKOro
IIPUMEHEHHUS U NIOJyYEHUS U3y4aeMBbIX BEIIECTB.

OcBoeHue mporpaMmbl 10 XHMHH CIOCOOCTBYET (DOPMHUPOBAHMIO TIPEACTABIECHUS O
XUMHYECKOM COCTABISIOIIEH HAydHOM KapTHHBI MHpPAa B JIOTMKE €€ CHUCTEMHOW IIPUPOABI,
LIEHHOCTHOI'O OTHOLIEHHWS K HAayYHOMY 3HAaHUIO U METOJAM IMO3HaHMA B Hayke. M3ydeHune xumuu
IIPOUCXOAUT C IMPUBJICYCHUEM 3HAHUU U3 paHEe U3YyUYEHHBIX yueOHBIX MpeamMeToB: «OKpyx aromuii
Mup», «buonorus. 5-7 xknacce» u «®dusnka. 7 Kmacey.

[Ipy u3yyeHUM XUMHUU NPOUCXOAUT (POPMHUPOBAHME 3HAHWN OCHOB XMMHYECKOH HAyKH Kak
00JIaCTH COBPEMEHHOI'0 €CTECTBO3HAHUS, MPAKTUUYECKOH JEATeNIbHOCTH YelloBeKa M KaK OJHOTO U3
KOMIIOHEHTOB MUPOBOM KYJIbTYpHhl. 3a7aya yueOHOro npeamMera COCTOUT B (POPMUPOBAHUU CHCTEMBbI
XUMHYECKUX 3HAHUH — BaXHEHIMX (aKTOB, MOHSATHH, 3aKOHOB M TEOPETHYECKHX MOJOKEHUMH,
JOCTYIHBIX 0000IIEHNII MUPOBO33PEHYECKOTI0 XapaKTepa, A3bIKa HayKH, B IPUOOIIEHNN K HayYHbIM
METO/IaM TO3HAHM MPH W3YYEHHUH BEIIECTB M XMMUYECKUX peakuuii, B HOPMUPOBAHUN U Pa3BUTHH
[IO3HABATEJIbHBIX YMEHMM M HX [PUMEHEHUM B Y4eOHO-IIO3HABATEJBHOW U  yueOHO-
HCCJIEIOBATEIbCKON JESITEIbHOCTH, OCBOCHUM IpaBWil 0€30IacHOro OOpalleHusl ¢ BEIEeCTBAaMH B
IIOBCEITHEBHOM JKU3HH.

[Ipy w3ydeHWM XUMHH Ha YpPOBHE OCHOBHOTO OOHIETO 0Opa30BaHUS BaXHOE 3HAYCHUE
npuoOpeH Takue 1eIH, KaK:

— (opMUPOBaHHE HHTEUIEKTYaJIbHO DPAa3BUTON JIMYHOCTH, TOTOBOM K CamMo00pa3oBaHMUIO,
COTPYIHUYECTBY, CAMOCTOSITEIbHOMY MPUHATHIO PEIIEHUI, CIIOCOOHOH aganTupoBaThcs K OBICTPO
MEHSIOLIUMCS] YCIIOBUSAM KU3HU;

— HampaBJICHHOCTh OOYYEeHHsI Ha CHCTeMaThdyeckoe NpuoOIIeHne o0yJaromuxcs K
CaMOCTOSITENIbHON IO3HABaTENIbHOW JESTENbHOCTH, HAYyYHbIM METOJaM I03HaHMs, (HOPMHUPYIOIIUM
MOTHBALIUIO U Pa3BUTHE CLIOCOOHOCTEN K XUMUU;

— oOecrieueHne YCIOBHM, CHOCOOCTBYIOIIMX TMPUOOPETEHHIO OOYYalOMIMMHUCS — OIBITA
pPa3sHOOOpPa3HOM JEATeNIbHOCTH, IIO3HAHUS U CaMOIO3HAHHWSA, KJIIOYEBBIX HABBIKOB (KJIHOYEBBIX
KOMIIETEHIIN ), UMEIOIINX YHUBEPCAIbHOE 3HAYEHUE /ISl Pa3JIMYHbIX BUJIOB JESATEIBHOCTH;

— (opmupoBanue o6ue (GyHKIMOHAIBHOW U €CTeCTBEHHO-HAYYHOM TI'PaMOTHOCTH, B TOM
YHUClIe YMEHHUI OOBSICHATH M OLIEHUBATH SBJICHUS OKPY)KAIOIIEr0 MHUpA, UCMOIb3Ysl 3HAHUS U OIbIT,
NOJTYYECHHBIE PU U3YYECHUH XUMUH, IPUMEHATHh UX MPHU PELICHUH MPOOJIeM B TIOBCEAHEBHON KU3HU
U TPYZIOBOU IEATENBHOCTH;

— ¢opmupoBaHue y OO0YYarOIUXCsS T'yMAaHHUCTUYECKUX OTHOLICHWW, MOHWMAaHHS [EHHOCTH
XMUMUYECKUX 3HAaHUN Uil BBIPAOOTKM SKOJOTMYECKH I1e1ecO00pa3HOro IMOoBeJEHHs B OBbITY U
TPYAOBOM EATEIHHOCTHU B LEJSIX COXPAHEHUS CBOETO 3/10POBbS U OKPYKAIOILEH MPUPOIHON CPEJIbI;

— pa3BUTHE MOTHUBALUU K O0YYEHHIO, CIIOCOOHOCTEH K CAMOKOHTPOJIO U CAaMOBOCIIMTAHUIO Ha
OCHOBE YCBOEHHsI OOIIEUEI0BEYECKUX 1IEHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BBIOOpY Mpoduiis U
HAIPaBJIEHHOCTHU JAJbHENIIEr0 00y4eHHUs.

OOmiee yucIO0 4yacoB, OTBEAEHHBIX U1 M3YYEHHMs XUMHM HAa YPOBHE OCHOBHOI'O OOLIEro
obpa3zoBanwus, coctarisier 136 gacoB: B 8 kimacce — 68 4yacoB (2 waca B Hemeno), B 9 kiacce — 68
qacoB (2 yaca B HEJETIO).

COAEPKAHUME ObYYEHMA
8 KJIACC
IlepBoHayajbHbIE XHMHYECKHE NOHATHSA

[IOKYMEHT NMOAMWCAH 3/TEKTPOHHOM NMOAMMCHIO
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[Ipeamer xumuun. Ponb XUMHUM B KU3HU YelIOBEeKa. XMMHS B CUCTEME HayK. Tena U BelecTBa.
@u3nYECKHe CBOMCTBA BEUIECTB. ArperaTHoe cocTosiHue BemlecTB. [loHsaTHE 0 METOaX MO3HAHUS B
xumun. YucTeie BetecTBa u cMecu. CriocoObl pa3iesieH s cMecei.

ATOMBI U MOJIEKYJIBI. XUMUYECKHE dJIeMeHThl. CHMBOJIBI XUMHUYECKHUX 3JIEeMEHTOB. [IpocThie u
CJIO’HBIE BelIeCTBAa. ATOMHO-MOJIEKYJISIPHOE YUEHHUE.

Xummndeckass popmyna. BajgeHTHOCTh aTOMOB XMMHYECKHX JJIEMEHTOB. 3aKOH TIOCTOSIHCTBA
cocraBa BelecTB. OTHOCUTENbHAs aToMHasi Macca. OTHOCUTENbHAsI MOJIEKYJIIpHasl Macca. MaccoBast
JIOJI XUMHAYECKOI0 AJIEMEHTA B COEIMHEHHH.

KomunuectBo BemecrBa. Monbs. MossipHass macca. B3auMOCBSI3b KOJIMYUECTBA, MACChl U 4YHMCIIa
CTPYKTYPHBIX €IMHHUII BeuiecTBa. Pacy€rel mo hopmynam XMMHUYECKUX COSTUHEHHI.

@dusuyeckue U XUMHUYECKUE sIBJIEHUSA. XHUMHMUYECKas peakiuuss M €€ MpPU3HAKU. 3aKOH
COXpAaHEHHS MAacChl BeUIECTB. XHUMHUYecKue ypaBHeHUs. Kimaccudukanuss XUMHUYECKHX pPeaKIHid
(coemuHeHus, pa3IoKeHUs, 3aMeIeHUsI, 0OMEHA).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XHUMHYECKOW IIOCY/IOHM, TMpaBWjaMu pabdOThl B JIA0OpAaTOpHH W MPUEMAMH
oOpamieHusi ¢ J1a0OpaTOpHBIM O00OpYAOBAaHWEM, HW3y4EHHE M ONUCaHuEe (U3HUECKUX CBOWMCTB
00pa3IoB HEOPTraHWYECKUX BEIeCTB, HaOmoaeHne (pu3nyeckux (TJIaBJICHUE BOCKA, TAasHUE JIbJa,
pacTUpaHHe caxapa B CTYIKe, KUIEHWE W KOHJCHCAIMs BOJbl) U XUMHYECKUX (FOpEHUE CBEYH,
MIPOKAJIMBAaHUE MEIHOW MPOBOJIOKH, B3aWUMOJICHCTBHE MeJa C KHCJIOTOH) sIBJCHUH, HAONIOJCHHUE W
OMHMCAaHUE TPU3HAKOB MPOTEKAHHUS XUMHUYECKUX peakiuid (pa3iioKeHHE caxapa, B3auMOJICUCTBUE
CEepPHOM KHCJIOTHI C XJOpPUAOM Oapus, paznoxeHue ruapokcuga meau (IlI) mpu HarpeBanuw,
B3aUMOJICUCTBHUE Kene3a ¢ pacTBopoM conu Mmenu (1), u3ydenue cnocoOoOB pa3aeseHus cMeceii: ¢
MOMOIIIbI0 MarHuTa, (UIBTPOBAHME, BBIMAPUBAHUE, AUCTUILIALUSA, XpoMaTorpadus, MpoBEACHHE
OUMCTKH TIOBAPEHHOW CONM, HAOMIO/IEHWEe U OINHUCAHWE pPE3YJIbTAaTOB TMPOBEIACHUS OIBITA,
WJUTIOCTPUPYIOIIETO 3aKOH COXPAHEHUSI MACChl, CO3JaHIe MOJIeTIeH MOJIEKY (IIapOCTEeP>KHEBBIX).

Ba:kHejinue npeacTaBuTe M HEOPraHUYECKUX BellleCTB

Bo3nyx — cmech razos. CocrtaB Bo3ayxa. Kucmopog — 31e€MEHT M IPOCTOE BEIECTBO.
Haxoxnenue xucinopoja B npupoje, (pu3nueckue U XUMHUYECKHE CBOWCTBA (peaklMH TOPEHHS).
Oxkcunpl. Ilpumenenne kuciopoma. CrocoObl MONyYeHHUs KHCIOpOAa B JlabopaTopuul U
npoMbIIUIeHHOCTH. KpyroBopor kuciopona B mnpupoae. O30H — amaoTponHas MoIUpUKALU
KHCJIOPOJa.

TemnoBoit 3¢d¢dexkT XUMHUYECKOM peakuu, TEePMOXMMHYECKHE ypaBHEHHUS, OK30- U
SHJOTEPMUYECKUE peakiuu. TOmIMBO: yroib HM MeETaH. 3arpsi3HEHHE BO3/lyXa, YCUJICHUE
MApHUKOBOTO 2P deKTa, pa3pylieHue 030HOBOT'O CIOS.

Bonopon — anemenT u npocroe BeuecTBo. Haxoxienue Bogoposa B npupoze, Gpuzndeckue u
XUMHYECKHE CBOMCTBA, MPUMEHEHHUE, CIIOCOOBI mony4deHus. Kucmorsl u conu.

MonsipHblit 00bEM Ta30B. Pac4€Thl M0 XUMHUYECKUM YPaBHEHUSIM.

dusnyeckue cBoucTBa Bonabl. Boma kak pactBoputrens. PactBopel. HacelieHHble
HEHACBIIIEHHbIE pacTBOPBL. PacTBOpUMOCTH BellecTB B BoJe. MaccoBas 0Jis BELIECTBA B pacTBOPE.
Xummnueckue cpoiictBa BoAbl. OcHoBaHus. Poib pacTBOpOB B MpUpOJIe M B KU3HU YEIIOBEKA.
Kpyrosopot Bozsl B mpupoie. 3arpsi3sHeHUuEe NpUPOAHBIX BoA. OXpaHa U OYMCTKA TPUPOJHBIX BOJ.

Krnaccudukamuss Heopranmueckux coenuHeHud. Oxcuapl. Kimaccumdukamus OKCHIOB:
coneoOpa3ymoiire (OCHOBHBIE, KHCIOTHbIE, am(OTepHble) U HeconeolOpasywomue. HomeHnkmnarypa
okcuoB. Ousnueckue U XUMUYECKHE CBOMCTBA OKCHIOB. [lomydueHue okcuaoB.

OcHoBanusa. Knaccudukamuss oOcCHOBaHMI: IMENOYM W HEPACTBOPUMBIE  OCHOBAHMSL.
Homenknarypa ocHoBanuil. ®Pu3nueckue W XUMHUYECKHE CBOMCTBAa OCHOBaHuil. Ilomyuyenue
OCHOBAaHH.

Kucnorel. Knaccudukauus xucinor. Homenknatypa kucnor. dusmueckue U XUMHYECKHE

fokyvesoitgTBasK EeskoroHRamermeBBocTH MetauioB H. H. bekerosa. [lonydenue Kucnor.
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Comu. HoMenknatypa comneid. ®u3nueckue 1 XuMU4Ueckre cBoicTBa cosel. [lonyuenue coneil.

I'enernyeckast cBsi3b MEXY KlacCaMU HEOPraHUUECKUX COCTUHEHUI.

Xumuueckuii IKcnepumenm:

KayeCTBEHHOE OIpE/IeJICHUE COJAEp KaHUsI KHUCIOpOoAa B BO3AyXe, IOJydeHue, coOHupaHue,
pacrio3HaBaHWE W M3y4YCHHE CBOICTB KHUCJIOPOJAa, HAOIIOACHUE B3aUMOJEHCTBHS BEIIECTB C
KHUCJIOPOJIOM UM YCJIOBMSI BO3HMKHOBEHHUS M NpPEKpalIeHUs ropeHus (moxapa), O3HAKOMIIEHHE C
o0pa3liaMu OKCHUJIOB U ONHKCAHHE WX CBOICTB, MOJyueHHE, COOMpaHHEe, PacliO3HABAHNE U M3y4YCHUE
CBOHMCTB BoOJOpoja (TOpeHHe), B3auMojehcTBHE Bomoponma ¢ okcumomM Menu (1) (Bo3MoOxHO
UCIIONB30BAaHUE BHUACOMATEPUATIOB), HAOMIOJEHHE OOpAa3I[OB BEIIECTB KOJIHMYECTBOM | MOIb,
HCCJIEJIOBaHNE OCOOCHHOCTEH PaCTBOPEHHUS BEIIECTB C PA3IMYHON PACTBOPUMOCTHIO, IPUTOTOBJICHUE
pacTBOPOB € OMPENEIEHHON MACCOBOM J0J€l PAaCTBOPEHHOIO BELIECTBA, B3aUMOJECHCTBUE BOJbI C
MeTalIaMH (HaTpueM U KaibleMm) (BO3MOXHO HCIOIb30BAHHE BUICOMATEPHUANIOB), UCCIECIOBAHHE
00pa3oB HEOPraHWMYECKHUX BEIIECTB pa3IUYHbIX KJIACCOB, HAOIIOJEHHE W3MEHEHUS OKpaCKH
WHIUKATOPOB B pacTBOpax KUCJIOT U IeJoYel, m3ydeHue B3ammopeictBus okcuma menu (1) c
pacTBOPOM CEpHOM KHCIOTBHI, KHUCJIOT C METallJlaMHM, pEaKUMi HeHTpaau3anuu, MOJIy4YeHue
HEPACTBOPHUMBIX OCHOBAHHUI, BBITECHEHHE OJHOIO0 MeETala APYTMM M3 pacTBOpA COJM, PELICHHUE
HKCIIEPUMEHTAIbHBIX 3a/1a4 110 TeMe «BakHeillne Ki1acchl HEOPraHUYECKUX COEAUHEHUI».

Ilepuonuyecknii 3akon u Ilepuoaumyeckas cucreMa xumudeckux iemenros JI. H.
Menpeneea. CtpoeHue aTtoMoB. XMMH4YECKasi CBfA3b. OKHCINTENbHO-BOCCTAHOBHTEIbHbIE
peakuuu

[lepBbie MOMBITKU KiIacCU(DUKALMM XUMHUYECKUX 3JIeMEHTOB. [IOHSATHE O rpymnmax CXOAHBIX
AJIEMEHTOB (ILEJIOYHBIE U IIETOYHO3EMENbHBIE META/UIbl, TaJIOTCHbl, HUHEPTHBIE Ta3bl). DJIEMEHTHI,
KOTOpBIE 00pa3yloT aM(OTEpHBIE OKCHJIBI U THAPOKCHUIBI.

ITepnonnuecknii 3akoH. [leprnoandeckas cucrema xumudeckux snemeHTos /Jl. 1. Menneneesa.
Kopotkonepuonnas u qnmvHHonepuoaHas popmsl [leproanyeckoit cucTeMbl XUMUYECKHX SJIEMEHTOB
. U. Menneneesa. Ilepuonsl m rpynnsl. PU3HMYECKUH CMBICI IOPAJIKOBOIO HOMEpa, HOMEPOB
MepUoJIa ¥ TPYMIbI 3JIEMEHTA.

Crpoenune atromoB. CoctaB aToMHbIX siziep. M3oronbl. DnekTpoHbl. CTpoEHHE 3IEKTPOHHBIX
o0osouek aToMoB nepBbIx 20 xumMuyeckux snemMeHToB [lepuoanueckoit cucremsl Jl. . Menneneena.
XapakTepucTuka XMMUYECKOIrO 3JE€MEHTa Mo ero nonoxenuto B Ilepuoamueckoi cucreme /. U.
MeneneeBa.

3aKOHOMEPHOCTH U3MEHEHHUS PaJnyca aTOMOB XMMHUYECKUX 3JIEMEHTOB, METAaUIMYECKUX H
HEMETAJUIMYECKHUX CBOMCTB IO IPpYIIaM U IepHoaMm.

3nauenue [lepuonuueckoro 3akoHa u llepnoanueckoil cHCTEMBl XUMUYECKHUX 3JIEMEHTOB JUIS
pa3BuTHs Hayku U npakTuku. 1. 1. MeHneneeB — yd€HbIN U rpak JaHUH.

Xumuueckas cBsi3b. KoBaneHTHas (MOMsIpHAS U HEMOJISIPHAs) CBS3b. DIIEKTPOOTPULIATEIEHOCTD
XUMHUYECKUX 3JIeMeHTOB. FlOHHas CBA3b.

Crenenp okucineHus. OKUCIUTEIbHO-BOCCTAHOBUTENbHBIE peakiuu. [Iporeccel okucineHus u
BOCCTaHOBJIEHUS. OKUCITUTENN U BOCCTAHOBUTEIIH.

Xumuueckuii IKCnepumenm:

M3ydeHre 00pa3lloB BEIIECTB METAJUIOB M HEMETAIJIOB, B3aUMOACUCTBHE THIPOKCUIA IIUHKA C
pacTBOpamMM KUCJIOT U I1eJ04Yel, IPOBEJEHHUE OIBbITOB, MJUTFOCTPUPYIOLIUX MPUMEPBI OKHCIUTEIBHO-
BOCCTAHOBUTEIIBHBIX PEaKIUil (TOpEHUE, PEAKIIUU PA3JIOKEHHUs, COSTUHEHHUS).

Meswcnpeomemmnoie ceasu

Peanuszanus MeXNpeaMETHBIX CBA3EH MPU N3YYEHUU XUMHU B 8 KJIaCCE OCYILIECTBIIIETCS UEPE3
UCIIOJIb30BaHME KaK OOIIMX €CTeCTBEHHO-HAYYHBIX IOHSATHM, Tak M TOHSATHH, SBISIOMIUXCS
CHUCTEMHBIMU JJIs1 OTAEJIbHBIX MPEIMETOB €CTECTBEHHO-HAYYHOI'O IUKIIA.

[IOKYMEHT NMOAMWCAH 3/TEKTPOHHOM NMOAMMCHIO
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OO1ue ecTecTBEeHHO-HAYUYHbIE MOHATHSA: HAY4HBIH (DakT, rUmoresa, TEOpUs, 3aKOH, aHAIU3,
CUHTE3, KIacCU(pUKALKS, TEPUOTUIHOCTD, HAOTIOICHHE, SKCIIEPUMEHT, MOJICTUPOBAHKE, U3MEPEHHE,
MO/IENIb, SIBJICHUE.

®dusnka: Marepus, aroM, OJJIGKTPOH, TMPOTOH, HEWUTPOH, WOH, HYKIWUJ, H3O0TOIBI,
pPaZOaKTUBHOCTb, MOJIEKYJIa, SJICKTPUUECKUH 3apsijl, BEIIECTBO, TENO, 00bEM, arperaTHOe COCTOSIHHE
BEIIIECTBA, Ta3, (U3NYCCKUE BETUINHBI, SAMHUIIBI H3MEPEHUSI, KOCMOC, TUIaHETHI, 3BE3/1b1, COMHIIE.

buonorus: porocunres, apixanue, 6uochepa.

I'eorpadus: armocdepa, runpocdepa, MUHEpPaATbI, TOPHBIE TTOPOBI, MOJIE3HBIE HUCKOMAEMBIE,
TOIUJIMBO, BOJHBIE PECYPCHL.

9 KITIACC

BemecTBo 1 XuMu4ecKkasi peakius

ITepuonmueckuit 3akoH. Ilepuoanueckas cucrema xumudeckux 3memeHToB . 1. Menzaeneesa.
Ctpoenrie aTOMOB. 3aKOHOMEPHOCTH B M3MEHEHUU CBOMCTB XMMHUYECKUX DJIEMEHTOB TEPBBIX TPEX
MEPUOJIOB, Kallus, KajdblMsd M HUX COCAUHEHUH B COOTBETCTBUM C IIOJIOKEHUEM DJIEMEHTOB B
Ilepnonnueckoii cucteMe U CTPOCHUEM UX aTOMOB.

CrpoeHue BemiecTBa: BHUIbl XUMHUYECKOHM CBA3U. THOBI KPUCTAIUIMYECKUX PEIIETOK,
3aBUCHUMOCTh CBOMCTB BEILIECTBA OT TUIA KPUCTALUIMYECKON PEIIETKN U BU/IA XUMHUYECKON CBSI3H.

Knaccudukarus 1 HOMEHKIATypa HEOPTaHUIECKUX BEIIECTB. XMMHUECKHE CBOMCTBA BEIIECTB,
OTHOCAIIMXCS K Pa3Iu4HbIM KJIAaCCAM HEOPTaHWYECKUX COCAUHEHUN, TEeHETHYeCKass CBs3b
HEOPraHUYECKHUX BEIIECTB.

Knaccudukanuss XUMUYECKUX peakiuil MO0 pa3lIUYHbIM MpU3HAKaM (MO YHUCIY U COCTaBy
YYaCTBYIOIIMX B PEAKIIMU BEIIECTB, MO TEIIIOBOMY 3 (DEKTy, MO0 U3MEHEHUIO CTETICHEH OKWCIICHHUS
XUMHUYECKUX DJIEMEHTOB, MO 0OpAaTUMOCTH, MO0 YYaCTHIO KaTajau3aTopa). JK30- U dHJIOTEPMHUYECKHE
peaKkiuu, TEPMOXUMHUYECKHE YPAaBHECHHUSI.

[TonsiTue o CcKOpOCTH XMMHYeCKOH peakuuu. [loHsTHe 00 0OOpaTUMBIX M HEOOPATHMBIX
XUMUYECKUX peakuusix. [[oHsATHEe O TOMOTE€HHBIX U T€TePOreHHBbIX peakmusax. [loHsTHe o KaTanmse.
[TonsiTne 0 XxuMHUuecKOM paBHOBeCHMHU. DAKTOPHI, BIUAIONIME HA CKOPOCTh XUMHUYECKOU PEaAKIUU U
MOJIO)KEHUE XUMHUYECKOTO PABHOBECHS.

OKHCIUTENFHO-BOCCTAHOBUTEIBHBIE ~ PEAKIIUU, JJICKTPOHHBIA  OaJlaHC  OKHCIUTEILHO-
BOCCTAHOBUTENbHOW peakunu. CocTaBieHUE YpPaBHEHUW OKHCIHUTEIbHO-BOCCTAHOBUTEIbHBIX
peaKIuii ¢ UCIOIL30BAaHNEM METO/Ia JIEKTPOHHOT0 OanaHca.

Teopus >IEKTPOIUTHYECKOW TUCCOLUMALMU. ODJIEKTPOIUTBI W HEdJNEKTPONIUTHL. KaTnoHsl,
aHUOHBL. MeXaHU3M JUCCOIMAIIMY BEIECTB C Pa3IMYHBIMU BUJAMU XUMHUYECKOU cBsi3u. CTeneHb
muccoruanuu. CUnbHbIE U ca0ble SJeKTPOIUTHI.

Peakuun moHHoro obmeHa. YciioBUS NPOTEKaHUS pPEaKUM HMOHHOIO OOMEHa, INOJHBbIE U
COKpallléHHbIE WOHHBIE ypaBHeHUs1 peakuuil. CBOWCTBa KHUCJIOT, OCHOBAaHMW M COJEH B CBETE
MIPEACTABIICHUH 00 JIEKTPOIUTHIECKOM auccornualuu. KauecTBeHHbIe peakiiuy Ha HOoHbL. [1oHsATHE O
TUAPOJIA3E COJIEH.

Xumuueckuii IKcnepumenm:

O03HAKOMJIEHUE C MOJIEIIIMU KPUCTALTAYECKUX PEIIETOK HEOPraHUYECKUX BELIECTB — METAJIIOB
W HeMeTauioB (rpadura W anmasza), CIOXKHBIX BEIIECTB (XJOpHAa HATpUs), HCCIEIOBaHUE
3aBHCHMOCTH CKOPOCTH XUMHUYECKON PEaKIIUU OT BO3JIEHCTBUS PA3IMUHBIX (haKTOPOB, UCCIICIOBAHHE
3JEKTPOIPOBOIHOCTH PACTBOPOB BEILIECTB, IpoLecca JUCCOLMAIMU KUCIOT, WLIEJIOYe M coiei
(BO3MOXKHO HCIIOJIB30BAHKE BUICO MATEPUATIOB), TPOBEICHHUE OIMBITOB, UILUTFOCTPUPYIOITUX MPU3HAKH
MPOTEKaHUsl peaKuii HOHHOro oOMeHa (0Opa3oBaHUE OcajlKa, BbIJCICHUE ra3a, 00pa3oBaHKe BOJBI),
OTBITOB, WJUTIOCTPUPYIOIINX MPUMEPHI OKUCIUTEIHLHO-BOCCTAHOBUTEIIBHBIX PpEAKINil (rOpeHue,
peakuu pasNIOKEHUs, COEAUHEHHUs), PpAaClO3HABAaHWE HEOPraHWYECKUX BEIIECTB C IOMOIIbIO
KAueCTBEHHBIX PEAKIIMU HA MOHBI, PEIICHUE IKCIICPUMEHTAIbHBIX 3a71a4.

JOKYMEHT noaklieM eTadsoLHel M 0ae i HeH U sl
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OOmas xapakTepucThka ranoreHoB. OCOOEHHOCTH CTPOEHHUSI aTOMOB, XapaKTepHBIE CTETEHU
okucienus. CtpoeHne W (U3NYECKHE CBOMCTBA MPOCTHIX BEMIECTB — TaJOr€HOB. XUMHUECKHE
CBOWCTBA Ha IpUMepe Xjopa (B3aMMOAEHCTBHE C METaUVlaMH, HEMETallJlaMM, LIeJI0UaMH).
XmopoBogopon. ConsiHas KUCIOTa, XMMUYECKHE CBOMCTBA, MOJy4YeHHE, TpUMeHeHHue. JlelicTBue
XJIOpa M XJOPOBOAOPO/AAa Ha OPraHU3M 4YeJoBeKa. BakHeimime XJIopuIbl M UX HAXOXKJIEHHE B
IpUpO/IE.

OOmas xapakrepuctuka »31neMeHTOB VIA-rpynmbl. OcoO€HHOCTH CTPOCHHMSI aTOMOB,
XapakTepHble CcTeneHu okuciaeHus. CTpoeHue M (PU3NYECKHEe CBOWCTBA MPOCTHIX BEIIECTB —
KHCJIOPO/ia U Cepbl. AJUIOTPOITHBIE MOAN(DUKAIIMN KHCIOPOAA U cepbl. XMMUYECKHUE CBOICTBA CEpHI.
CepoBopopoa, cTpoeHue, Gu3nyecKkue U XuMudeckrue cBoicTBa. OKCHUIIBI cepbl KaK MpPeCTaBUTENN
KHACIOTHBIX OKcuaoB. CepHas KuCiIOTa, (U3MYECKHEe M XHMHYECKHE CBOiicTBa (oOmme Kak
MpEJCTaBUTENs Kiacca KUCIOT U crenududeckne). XUMHUECKUE PEaKIUu, JeKallhue B OCHOBE
IIPOMBILUIEHHOTO croco0a MOonydeHus cepHoM KucioThl. lIpuMenenue cepHoit kuciorel. Comu
CepHOM KUCIIOTHI, KAUeCTBECHHAs peakiys Ha cyiabdaT-uoH. HaxoxneHue cepsl U € CoelMHEHUN B
npupojie. XMMUYECKOE 3arps3HEHUE OKPY’KAIOIIEH Cpe/ibl COEIMHEHUSIMU cepbl (KUCIOTHBIE JOXKIM,
3arpsi3HEHUE BO3/lyXa U BOJOEMOB), CIIOCOOBI €T0 MPEI0TBPAILCHHS.

OObmas xapakrepuctuka djeMeHTOB VA-rpynnbel. OcoO€HHOCTH CTPOEHHS aTOMOB,
XapaKTEepPHBIE CTEMEHU OKUCIIEHUS. A30T, paCIpOCTpaHEHUE B NMPUPOJE, PU3UUECKUE U XUMUYECKUE
cBoiictBa. KpyroBopor azora B mpupome. AMMHUAK, ero (U3MYECKHE M XHUMHYECKHE CBOWCTBA,
noiydyenue u npumenenue. Conu aMMoHus, uX GU3NYECKUE U XUMUYECKHUE CBOICTBA, IPUMEHEHH €.
KauectBeHHast peakius Ha HMOHBI aMMOHHs. A30THas KucioTa, €€ mojydeHue, (usmueckue u
XMMHUYECKHE CBOicTBa (00mIMe Kak TMpeACTaBUTeNs Kilacca KHCIOT U crenupuveckue).
Hcnonp30BaHME HUTPATOB U COJIEM aMMOHHS B KaueCTBE MUHEPAIbHBIX yHoOpeHHil. XuMudeckoe
3arpsi3HEHUE OKPYXKAIOIIeH Cpellbl COeMHEHUSIMU a30Ta (KUCIOTHBIE JIOXK/IU, 3arpsi3HEHNE BO3/1yXa,
nouBbl ¥ BonoémoB). Dochop, amnorponHsie moaudukanuu Gocdopa, GuzNUECKue U XUMHUUECKHE
cBoiictBa. Oxcun dochopa (V) u dochopnas kucnora, puanyeckne M XUMHUYECKHE CBOMCTBA,
noiydenue. Mcnonp3oBanue ¢pochaToB B Ka4eCTBE MUHEPAIbHBIX YI00OpEHUH.

OO6mas xapaktepuctuka 31eMeHTOB IV A-rpynnbl. OcoO€HHOCTH CTPOEHHS aTOMOB,
XapaKTEepPHBIC CTETEHU OKHCICHHS. YTJIEPOA, ajUIOTPOIHBIE MOAM(UKALUHU, PACHPOCTPaHEHHE B
npupone, pusmueckue M XUMHYECKHE CBoicTBa. Azncopbuusa. KpyroBopor yriepoaa B mpupoje.
Oxcuapl yriaepona, ux (u3nyeckre M XUMHUYECKHE CBOICTBA, JACHCTBHE HA JKUBBIE OPTaHU3MBI,
NOJyYeHHE W TPUMEHEHHE. DKOJOrMYecKhue MpoOJIeMbl, CBs3aHHbIC ¢ okcuaoM yriepoaa (1V),
TUIOTE3a TJI00aThHOrO MOTEIUICHUST KIIMMaTa, MapHUKOBBIN 3P QPeKT. YrolbHas KUCI0Ta U € COlH,
ux (pusnueckre M XMMHYECKHE CBOWMCTBA, MOJIyueHUE M NpuMeHeHHe. KadecTBeHHast peakius Ha
KapOoHaT-uoHbL. Mcnonb3oBaHue KapOOHATOB B OBITY, MEIUIMHE, MPOMBIIUIEHHOCTH U CEJIbCKOM
XO3SIUCTBE.

[lepBoHavanbHble MOHATUS OO0 OPraHWYECKUX BELIECTBAX KaK O COEIUMHEHUSX Yriiepoja
(MeTaH, 3TaH, THJIEH, AlleTUIEH, 3TAaHOJ, TJHUIEpPUH, YKCYCHas KucinoTa). [IpuponHble HCTOUHUKU
YTJI€BO0POIOB (Yrojib, MPUPOIHBIN ra3, HedTh), MPOAYKTH UX MepepadoTku (OCH3WH), UX POJb B
ObITy W mpoMbIIUIEHHOCTH. [loHATHE O OHONOrMYEcCKH BaXKHBIX BEIIECTBAX: JKHUpax, Oenkax,
yriaeBolax — W HMX POJIM B JKU3HM 4YeloBeKa. MarepuaibHOE €JUHCTBO OpPraHMYECKUX H
HEOPTaHUYECKUX COETNHEHUH.

Kpewmuuii, ero ¢pusnueckue u XuMUYECKUE CBOMCTBA, MONy4YeHHe U mpuMeHenne. CoeqMHEeHUs
KpemHus B mpupone. OOmue npencraBiaeHuss o0 oxcuje kpemHus (IV) m kpeMHuEBOH Kuciore.
Cunukarel, HMX HCHOJb30BaHHME B OBITY, B TNPOMBIIUICHHOCTH. BaxHelne cTpouTenbHbIe
MaTepuaibl: KepaMmHKa, CTeKJIO0, IIeMeHT, OeToH, xene300eToH. [Ipobnembl OezomacHOro
UCIIOJIb30BaHMsI CTPOUTEIBHBIX MAaTEPHAIOB B TOBCETHEBHOMN JKU3HH.

Xumuueckuii Ikcnepumenm:

[IOKYMEHT NMOAMWCAH 3/TEKTPOHHOM NMOAMMCHIO
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u3ydyeHrue 0O0pa3lloB HEOPraHMYECKUX BEIIECTB, CBOMCTB COJSHOW KHUCIOTHI, IPOBEICHHE
KAueCTBEHHBIX PEaKIMi Ha XJIOPUI-WUOHBI W HAOIIOJEHHWE TPHU3HAKOB MX MPOTEKAHHS, OIBITHI,
oTpaxkamiue (U3NUecKkue W XHMHUYECKHE CBOWCTBA TAJOT€HOB M MX COEAMHEHUU (BO3MOXKHO
UCIIOJIb30BaHUE BHUIEOMATEpUaIOB), O3HAKOMIIEHHE C oOpa3uaMu XJOpUAOB (Tajlor€HUoB),
O3HaKOMJIEHHE C oOpasmamMu ceppl U €€ COeIMHEHMSMU (BO3SMOXKHO  HCIOJb30BAHUE
BHJICOMATEPHUAIIOB),  HAONIOACHHWE  TIpolecca  OOyIJIMBaHWUA ~ caxapa  IOI  JIHCTBHEM
KOHLIGHTPUPOBAHHON CEPHOM KHUCIIOTHI, M3yUYE€HHE XUMHUYECKHX CBOMCTB pa30aBIIEHHOH CepHOM
KHUCJIOTBI, TPOBEACHHE KAYEeCTBEHHOH peakiuu Ha Ccyab(har-uoH U HaONlo/eHue MpU3HaKa eé
NPOTEKAaHUs, O3HAKOMJIEHHE C (U3UUYECKUMHU CBOMCTBaMH a30Ta, ¢ochopa U UX COeAUHEHHH
(BO3MOXKHO HCITOJIB30BaHUE BHUIACOMATEpPUATIOB), OOpa3laMyd a30THBIX M (POCPOpPHBIX YI0OpEHUH,
NoJy4YeHue, cCoOMpanue, paclo3HaBaHue U U3y4eHHE CBOWCTB aMMHAKa, IPOBEACHNE KaueCTBEHHBIX
peakiuii Ha MOH aMMOHUS U (ochaT-uOH U U3yUYEeHHE MPU3HAKOB UX MPOTEKAHMSI, B3aUMOJICHCTBHE
KOHIIEHTPUPOBAHHOM a30THOW KHMCIOTHI C Mebl0 (BO3MOXKHO HCIOJIb30BaHHE BMJIEOMATEPHAIIOB),
U3y4eHHEe MofeNiell KpUCTAIUIMYECKHX pemeToK anMmasza, rpadura, (yiaepeHa, O3HAKOMIICHHE C
MIPOLIECCOM  aJICOPOIMU  PACTBOPEHHBIX BEUIECTB AKTHUBUPOBAHHBIM YIJIEM U YCTPOHCTBOM
IPOTHUBOrasa, IMOJIyueHHe, COOMpaHMe, paclo3HaBaHHE W H3Yy4YEHUE CBOWCTB YIJIEKUCIIOrO Ta3a,
MIPOBEJICHHE KAaueCTBEHHBIX PEaKIMi Ha KapOOHAT M CUJIMKAT-MOHBI M HU3y4YEHHE INPU3HAKOB HX
MpPOTEKaHUsl, O3HAKOMJICHHME C TMPOJAYKUHUEW CHUJIMKATHOM  IPOMBIIUIEHHOCTH, peUIeHuE
AKCIIEPUMEHTAJIBHBIX 33/1a4 10 TeMe «BakHeire HeMeTaJluIbl U UX COETUHEHUS».

MeTtanjibl M MX COeTUHEHUS

OO01ast XapaKTepUCTHKA XUMUYECKUX 3JIEMEHTOB — METAJIJIOB HA OCHOBAHUU MX TOJOXKEHUS B
ITepuognueckoii cucreme xumudeckux syemeHToB JI. WM. MeHneneeBa W CTpPOEHHS aTOMOB.
Crpoenne wetamioB. Meraunueckass CBA3b M METAUIMYECKAs KpHUCTAIMYECKas pPEHIETKa.
DIIEKTPOXUMHUECKUHN sl HANIPSKEHUN MeTaioB. DU3NUecKne U XUMHYECKHE CBOMCTBA METAJLIOB.
OO6ume cnocoObl monydyeHuss MeTaioB. IloHsATHE O KOpPpO3MM METauIOB, OCHOBHBIE CIIOCOOBI
3alIUThI X OT Koppo3uu. CruiaBsl (CTalb, YYT'yH, JIOPATIOMUHUN, OpPOH3a) U UX IPUMEHEHUE B OBbITY
Y TIPOMBIIIIEHHOCTH.

[I{emounble MeTamuibl: nooxkeHue B [lepuoanueckoil cucteme XUMHUYECKUX 3y1eMeHToB []. M.
MenneneeBa, CTpoeHUE UX aTOMOB, HaXOXKJieHUE B npupoae. Puznueckue U XUMHUYECKHE CBONCTBA
(na mpumepe HaTpus U Kanusi). OKCUAbl U TUAPOKCUBI HATPHUS U Kanus. [IpruMeHeHne mieo4HbIX
METAJJIOB U UX COCUHECHUM.

[[lenouHO3emMenbHBIE METAJUIBI MATHUM M KalbIUi: nojiokeHue B [lepmonnueckoil cucreme
xumuueckux asnemeHToB . M. MeHnneneeBa, CTpoeHME HX aTOMOB, HaxXOXKJICHUE B MPHUPOJE.
duznyeckre U XUMHUUECKHUE CBOMCTBA MarHus U Kanblivs. BaxHee coequHeHNsI Kanblus (OKCHI,
TUAPOKCHU/I, comu). JKECTKOCTH BOABI U CITOCOOKI €€ yCTpaHEHUSI.

Amomunuii: nonoxenue B Ilepuoguueckoil cucremMe xumuueckux osnementoB /[l H.
MenpeneeBa, CTpoeHHE aToMa, HaxXxOKJeHUe B mpupoae. Puznyueckue W XUMHUYECKHUE CBOMCTBA
amroMuHUSA. AM(OTEpHBIE CBONCTBA OKCHJIA M TUPOKCHIA ATFOMUHHSL.

Kenezo: nonoxenue B [lepronnueckoit cucreme xumuieckux annemeHtoB J. 1. Menpeneena,
CTpPOEHHME aToMa, HaxokJeHue B npupone. dusndeckue 1 XMMUUECKHE CBOMCTBA kene3za. OKcuapl,
ruapokcu bl u cou xkenesa (1) u xxenesa (111), ux cocras, cBoicTBa 1 TTONTYYEHUE.

Xumuueckuii IKCnepumenm:

O3HaKOMIIEHHE ¢ 00pa3llaMHd METaJUIOB M CIUIABOB, X (PU3NYECKHMMH CBOWMCTBAMHU, U3yYCHHE
pPEe3YNIbTaTOB KOPPO3UU METAUIOB (BO3MOXKHO HCIOJIb30BAHUE BHJICOMATEPHAIOB), OCOOCHHOCTEH
B3aMMOJICHCTBHS OKCHJIA KalbIIMs M HATPHUS C BOAOU (BO3MOXHO HCIIOIB30BaHUE BUICOMATEPHUATIOB),
HCCJIEJOBAHUE CBOMCTB KECTKOW BOJBI, Ipolecca TOpEeHUsl jkejae3a B KHUCIOoponae (BO3MOXKHO
MCIIOJIb30BaHUE BHJIEOMATEPHANIOB), MPU3HAKOB NPOTEKAHUS KAYECTBEHHBIX PEAKIUNA HA HOHBIL:
MarHusi, Kajablius, aTloMuHMs, ITMHKA, xene3a (1) u sxenesa (1), meau (1), HabmroieHne U onrMcanue

JOKYMEHYOIQ@AROB DKPRIHHBARMANBAMCHNA NOHAMU HATpUs, KaJus U KalbLUs (BOSMO)KHO HUCIIOJIb30BaHHUC
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BUJICOMATEPUAIOB), UCCIIeOBaHHEe aM(OTEPHBIX CBOMCTB THIPOKCHUIA ATIOMHHHS M THUAPOKCHIA
LIMHKA, pELICHHE SKCIIEPUMEHTAIBHBIX 33a4 10 TeMe «BakHel11e MeTaibl U UX COSAUHEHUS».

XHMHUA M OKpYKaIOLIasa cpeaa

BemectBa u marepuansl B IOBCEJHEBHOM JKHM3HHM 4YelloBeKa. be3zomacHoe HCMoib30BaHME
BEIIECTB M XMMUYECKHUX peakiuii B ObITy. IlepBas momMoIb Npu XMMUYECKUX 0XKOraX M OTPABJICHUSX.

XUMHUYECKOE 3arpsi3HEHUE OKpY’Kalollell cpeabl (mpeaenbHas AOMyCcTUMas KOHIIEHTpaIus
Bemiects, nanee — [1/1K). Pons XxuMuu B pemieHuu 3KOIOrHYeCKUX mpodIem.

Xumuyeckuii IKchepumenm:

u3ydeHre o0pas3IoB MaTepHuaIoB (CTEKIIO, CIIaBbl METAJIOB, TOJMMEPHBIE MAaTEPHAIIBI).

Mesricnpeomemmuoie ceasu

Peanusanus MeXnpeaMETHBIX CBA3EH MpU N3YYEHUU XUMHH B 9 Kilacce OCYIIECTBIISIETCS YeEPE3
UCIIONIb30BaHME KaK OOIIMX €CTeCTBEHHO-HAYYHBIX TMOHITHH, TaK M TOHSATHH, SBISIOLIUXCS
CUCTEMHBIMH JIJIS1 OTJEJIbHBIX IPEIMETOB €CTECTBEHHO-HAYYHOT' O IIUKJIA.

OOure ecTecTBEHHO-HAYYHbIE MOHATHSA: HAay4YHbIH (hakT, TUIOTE3a, 3aKOH, TEOpUs, aHAu3,
CUHTE3, Kilaccuukanus, NepuoIuIHOCTh, HAOII0JEHUE, SKCIIEPUMEHT, MOAECTUPOBAaHUE, U3MEPEHUE,
MO/IENb, SIBJIEHUE, TApHUKOBBIHN 3(h(heKT, TEXHOIOrUsl, MaTepUabl.

®duszuka: Marepusi, aroM, OJJEKTPOH, TMPOTOH, HEUTPOH, HOH, HYKJIHJ, H30TOIIbI,
pasvoaKTUBHOCTb, MOJIEKYJIA, MJIEKTPUUECKHUI 3apsij, IPOBOIHUKH, ITOJIYIPOBOAHUKH, IUIJIEKTPUKH,
(boTOd/IEMEHT, BEILIECTBO, Telo, O0O0bEM, arperaTHoe COCTOSHHE BeIeCTBa, Tra3, pacTBOp,
pPacTBOPUMOCTh, KpUCTAIUTMYECKAs PEHIETKA, CIIJIaBbl, GU3NYECKUE BETMYUHBI, SANHUIIBI H3MEPEHUS,
KOCMHYECKOE MPOCTPAHCTBO, MIJIaHETHI, 3BE3/1b1, COMHIIE.

buonorusi: ¢orocunres, npixaHue, Onocdepa, HSKOCUCTEMA, MHUHEpaJIbHBIE YIOOpEHUS,
MUKPOIJIEMEHTBI, MAKPOAJIEMEHTBI, TUTaTEIbHbIC BEIIECTBA.

I'eorpadus: atmocdepa, ruapocdepa, MUHEpAIIbl, TOPHBIE MOPO/bI, MOJNE3HbIE UCKOMAeMBbIE,
TOIJIMBO, BOJHBIE PECYPCHI.

INTAHUPYEMBIE PE3YJIBTATBI OCBOEHHA IIPOI'PAMMBI 110 XUMHUHU HA
YPOBHE OCHOBHOI'O OBHIEI'O OBPA30OBAHUA

JIMUHOCTHBIE PE3YJIBTATDBI

JIMYHOCTHBIE  pEe3yNbTaThl OCBOCHHSI IPOrPaMMbl  OCHOBHOTO 00IIero o0Opa3oBaHHS
JOCTHTAIOTCSl B XOJIe OOYYCHHUsI XMMHUU B €IMHCTBE YYEOHOH M BOCHHMTATEILHOW JEATEIBHOCTH B
COOTBCTCTBUU C Tpa)II/IHI/IOHHI)IMI/I pOCCHfICKHMPI COHI/IOKy.HI)TypHBIMI/I n }IyXOBHO'HpaBCTBCHHBIMI/I
OCHHOCTAMU, HpI/IHHTBIMI/I B 06H_[eCTBe HpaBI/IJIaMI/I nu HOpMaMI/I IIOBCACHUSA U CHOCO6CTBYIOT
IpoIeccaM CaMOIO3HAHMSI, CAMOPA3BUTHS U COLMATU3AIINN 00yJarOIIHXCS.

JIM4HOCTHBIE pe3yabTaThl OTPAKAIOT TOTOBHOCTh OOYYAIOUIMXCS PYKOBOJACTBOBATHCS
CHUCTEMOM MO3UTHBHBIX [ICHHOCTHBIX OPUEHTAI[MI M PaCIIUPCHKE OIbITA JCITSIbHOCTH Ha €€ OCHOBE,
B TOM YHCJIC B HaCTH:

1) naTpHOTHYECKOT0 BOCTIUTAHUSI:

LIECHHOCTHOI'O OTHOWIEHHUS K OTECYECTBEHHOMY KYJIBTYPHOMY, UCTOPUYECKOMY U HAYYHOMY
HACJICIMIO, TIOHMMaHMs 3HAYCHUS XHUMHYCCKOW HAayKH B JKH3HH COBPEMEHHOrO OOIIECTBa,
CIOCOOHOCTH BIIAJETh JOCTOBEPHON HH(OpPMAIMEH O MEPEAOBBIX TOCTHIKCHHSIX H OTKPBITHSIX
MHUPOBOM M OTCYECTBCHHOW XMMHUH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00 yCTPONCTBE MUPA U
00111eCTBA;

2) rpasKIaHCKOT0 BOCTIMTAHUS:

MPEJCTABICHUS O COIMAIbHBIX HOPMax M TMPaBWIAX MEKINYHOCTHBIX OTHOIICHUH B
KOJIJICKTUBCE, KOMMYHPIKaTPIBHOﬁ KOMIICTCHTHOCTHU B OGH.[CCTBGHHO HOHC3HOI>'I,
y4eOHOHMCCIEA0BATEALCKOM, TBOPYECKOM M JPYIMX BHAAX JIEATENLHOCTH, T'OTOBHOCTH K

LOKYMPHEIBROIDOPAHIEHT PQOBNBOATHOKO 1eSITEIFHOCTH TIPH BBIMOJIHEHUH Y4eOHBIX, MO3HABaTEIbHBIX 3ajad,
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BBIMOJIHEHUM XUMHUYECKUX OSKCIIEPUMEHTOB, CO3JaHUM YUEOHBIX IIPOEKTOB, CTPEMJICHHS K
B3aMMOITIOHMMAHUIO W B3aMMOIIOMOIIM B TPOIECCe 3TOW Y4EeOHOH MAesTeTbHOCTH, TOTOBHOCTH
OLICHMBATh CBOE MOBEJEHUE U MOCTYNKH CBOMX TOBAPUILIEH C MO3UIMU HPABCTBEHHBIX M IIPABOBBIX
HOPM C Y4E€TOM OCO3HAHUSA MMOCIIEICTBUI MOCTYIIKOB;

3) HEHHOCTH HAYYHOTO MO3HAHUS:

MHUPOBO33PEHYECKHUE MPEACTABICHUS O BEIIECTBE U XUMUYECKOW peakIi, COOTBETCTBYIOIIHE
COBPEMEHHOMY YPOBHIO Pa3BUTHSl HAayKM M COCTaBIIAIOIIME OCHOBY JI IOHMMAaHUS CYIIHOCTH
Hay4YHOH KapTUHBI MHpa, NPEACTABICHHUS OO0 OCHOBHBIX 3aKOHOMEPHOCTSAX Pa3BUTUS NPHUPOJBI,
B3aUMOCBS35IX YEJI0BEKA C IIPUPOAHON CPEI0i, O pOIU XMMHUH B IIO3HAHUU ITUX 3aKOHOMEPHOCTEN;

[IO3HABATCIIbHBIE MOTHBBI, HAIPABJICHHbIE HAa IIOJYyYEHUE HOBBIX 3HAHUW 10 XUMUH,
HEOOXOMUMBIE i  OOBSCHEHHS HAONIOJAaeMbIX TMPOIECCOB H  SBICHHUH, IO3HABATEIBHOM,
MHGOPMALIMOHHOW M YHUTATEIbCKOW KYJIbTYpBl, B TOM YHCJI€ HaBBIKOB CAMOCTOSTEIbHON paboTHI C
y4eOHBIMU TEKCTaMH, CIIPAaBOYHOM JMTEpPaTypod, JOCTYMHBIMH TEXHUYECKUMHU CpEACTBaAMU
MH(POPMALIMOHHBIX TEXHOJIOTUH;

UHTEpeC K OOY4YEHMIO U TO3HaHHWIO, JII0OO03HATENbHOCTh, T'OTOBHOCTh U CIIOCOOHOCTH K
caM0o00pa30BaHUIO, IPOEKTHOM M HCCIEeI0BATEIbCKOM JEATENbHOCTH, K OCO3HaHHOMY BBIOOPY
HAIPaBJIEHHOCTU U YPOBHS 00Y4Y€HHUS B JAJIbHEUIIEM;

4) popMHUpPOBaHNS KYJIbTYPHI 3/10POBbSI

OCO3HaHUE LIEHHOCTHU JKU3HH, OTBETCTBEHHOI'O OTHOIIEHUS K CBOEMY 3[I0POBBIO, YCTAHOBKH Ha
3JI0pPOBBIN 00pa3 KM3HU, OCO3HAHME TOCIEACTBUN U HENIPHUATHE BPEAHBIX NMPHUBBIYEK (YIIOTPEOICHHS
QJIKOroJisl, HAapKOTUKOB, KYpEHHs), HEOOXOTUMOCTH COOJIIOJCHHMS NpaBuUi OE€30MacHOCTH NpHU
oOpallleHuu ¢ XUMUYECKMMHU BELLIECTBAMU B OBITY U pealbHOM KU3HU;

5) Tpy10BOT0 BOCIIUTAHUS

MHTEpEC K MPAKTHUECKOMY M3y4EHHUIO Mpodeccuil M Tpyla pa3IudyHOro poja, YBaKEHHE K
TpyAy U pe3ylbTaTaM TPYLOBOH AEATEIbHOCTH, B TOM UYHUCIIE HA OCHOBE NPUMEHEHMSI NPEAMETHBIX
3HAHUW 1O XUMHH, OCO3HAHHBIN BHIOOP MHAMBUIYaIbHON TPAEKTOPUU MPOAOIKEHUST 00pa30BaHus ¢
y4€TOM JIMYHOCTHBIX HMHTEPECOB U CIIOCOOHOCTM K XHMHH, OOIIECTBEHHBIX MHTEPECOB H
noTpeOHOCTEH, ycrenHo MpodeCCHOHATBFHON ACITENPHOCTH U PAa3BUTHS HEOOXOAMMBIX YMEHUH,
TOTOBHOCTH aJIalITUPOBATHCS B MPO(ECCHOHATILHON Cpesie;

6) 9K0JIOrHYeCKOro BOCIUTAHMS:

HKOJIOTMUYECKH 11€J1IECO00pa3HOE OTHOIIEHHWE K MPHUPOJAE KaK MCTOYHMKY KU3HU Ha 3eMile,
OCHOBE €€ CyIIeCTBOBaHMs, IMOHMMaHHE ILEHHOCTH 3J0pOBOro M 0Oe3omacHOro obpasza >XH3HH,
OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY (PM3MUYECKOMY M ICHUXHUYECKOMY 3/10POBbIO, OCO3HAHUE
LIEHHOCTU COOMIOZCHUSI MpaBUJ OE30MacHOro MoBeJeHHs Npu paboTe ¢ BELeCTBAMHU, a TaKXKe B
CUTYaIUsIX, YTPOXKAIOUINX 3/I0POBBIO U JKU3HU JIIOJIEH;

CIIOCOOHOCTH NPUMEHSTh 3HAHUS, MOJIy4aeMble MPU M3YYCHUU XUMHHM, AT PelIeHMs 3ajad,
CBSI3aHHBIX C OKpYXKarolen MPUPOIHOM CPENOH, I OBBIIIEHUS YPOBHS SKOJIOTMYECKON KYJIbTYpHI,
OCO3HaHHUA TJI00AIBHOIO XapakTepa 3KOJOTMYECKHX IMPOoOJIeM M MyTel MX pelleHUs MOCpeACTBOM
METOJ0B XMMHH, SKOJIOTMYECKOrO MBIIIJICHUS, YMEHHSI PYKOBOJICTBOBATbCSI UM B I103HABATEIbHOM,
KOMMYHUKATUBHOU M COLIUAJIbHON IPAKTUKE.

METAINIPEAMETHBIE PE3YJIbTATBI

B cocraBe wMmerampeaMeTHBIX pPE3Yy/IbTAaTOB BBIACISAIOT 3HAYUMBIE sl (popMUpOBaHUS
MHUPOBO33pEHUs] OOIEHAYYHbIE TOHATHS (3aKOH, TEOpHUs, NPHUHIMI, THIOTe3a, (aKT, CHUCTEMa,
IIPOLIECC, DIKCIEPUMEHT M JAPYroe.), KOTOpbIE HCIOJB3YIOTCS B €CTECTBEHHO-HAYYHBIX YUEOHBIX
npeaMeTax U MO3BOJSIOT Ha OCHOBE 3HAHUM M3 3THX NpeAMETOB (hOPMHPOBATH HMPEICTABICHUE O
LEJIOCTHOM HaydyHOM KapTHMHE MHpa, U YHHUBEpCcalbHble YydeOHble NeHCcTBUS (MO3HABATEJbHBIE,
KOMMYHHKAaTHBHbIE, PETYISTUBHBIE), KOTOpble 00ecneunBaloT (OpMUPOBAHME TOTOBHOCTH K
CaMOCTOSITEJIbHOMY IUIAHUPOBAHUIO M OCYIIECTBIICHUIO YU€OHOMU AeSITeTbHOCTH.

nokymeHT nosllosEaBaTeEbHEISTYEHOBEPCAIbHBIC YUeOHbIe el CTBHS
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Ba3oBble JJornueckue aeiicTBHA:

YMEHHMSI UCIIONIb30BATh MPUEMBI JIOTHUECKOT O MBIIIIEHNS IPU OCBOCHUHU 3HAHUM: pacKphIBaTh
CMBICIT XUMHUECKUX MOHATUN (BBIICIATh UX XapaKTepHbIE MPU3HAKH, YCTAHABJINBATh B3aUMOCBS3b C
JPYTMMU TOHATHUSMHU), UCIIOJIB30BATH MOHATHUS JUIsl OOBSCHEHUS OTACNIbHBIX (AaKTOB U SIBJICHUH,
BbIOMpPAaTh OCHOBAaHUS WU KPUTEPUU IS KIACCU(PHUKAIMKU XHMHUYECKUX BEIIECTB M XMMHUYECKHX
peaxiuii, ycTaHaBIMBaTh NMPUYMHHO-CIEICTBEHHBIE CBSI3U MEXIYy OOBEKTaMU HM3Yy4YEHHS, CTPOUTh
JIOTUYECKHE pACCYXACHUs (MHIYKTHUBHBIC, NEIyKTUBHBIC, I10 aHAJIOTHH), JEJaTh BBIBOIABI H
3aKJIFOYEHUS;

YMEHHME NPUMEHATH B IIPOLECCE IMO3HAHUSA TMOHATUSA (IIPpEIMETHBIE U METallpeIMETHBIE),
CHUMBOJIMYECKHE (3HAKOBBIE) MOJENHM, MHCIOIb3yEMblE B XHMMHUHU, I[PeoOpa3oBbIBaTh ILIMPOKO
IIPUMEHSIEMbIE B XUMHUHU MOJEIbHBIE NPEJICTaBICHUS — XMUMHMUYECKHH 3HAK (CHMMBOJ JJIEMEHTA),
XxuMudeckas opMyia 1 ypaBHEHHUE XUMUYECKOW peakiMy — IIPU pellieHHH Y4eOHO-T103HaBaTeIbHbIX
3a1a4, ¢ y4€TOM ITHX MOJEIbHBIX IPEJCTaBICHUN BBIABIATH U XapaKT€PU30BaTh CYLIECTBEHHBIE
IPU3HAKU U3y4aeMbIX OOBEKTOB — XMMUYECKHUX BELIECTB U XUMUYECKUX PEAKLUi, BBIIBIATH 00LIHe
3aKOHOMEpPHOCTH, NMPUYMHHO-CIIEACTBEHHBIE CBS3M W IMPOTUBOPEUMS B HM3y4aeMbIX IIpoleccax H
SIBJICHUSIX.

Ba3zoBble ucciieqoBarebcKue AeiicTBUS

YMEHHE UCII0JIb30BATh ITOCTABJIEHHBIE BOIIPOCH! B KAUECTBE MHCTPYMEHTA [T03HAHUS, A TAKXKE B
Ka4yeCTBE OCHOBBI I (DOPMUPOBAHMS THIIOTE3Bl MO IMPOBEPKE MPABUIBHOCTU BBICKA3bIBAEMBIX
CYXKJICHUM;

npuoOpeTeHre ONbITa IO IUIAHWPOBAHHMIO, OpPraHM3allUd M IPOBEACHHUIO YYEHHUYECKHX
HKCIIEPUMEHTOB, YMEHHE HaOJt0/aTh 3a XOA0M IpoIecca, CaMOCTOSTEIbHO HMPOrHO3MPOBATH €0
pe3ynbTaTr, (opMyaMpoBaTh OOOOIIEHHS U BBIBOABI IO pe3ylbTaTaM MPOBEAEHHOIO OIbITA,
MCCJIEJIOBAHMUSI, COCTABIIATh OTYET O MPOJIeTaHHOM padore.

Pabora ¢ nndopmanmeii:

yMEHHE BbIOMpaTh, aHAJIM3UPOBATh U MUHTEPHPETUPOBATH UH(YOPMALMIO PA3IMYHBIX BUAOB U
dopM mpencTaBICHHs, MOIYYaeMyI0 M3 Ppa3HBIX HMCTOUYHUKOB (HAyYHO-TIONMYJISIpHAs JIUTepaTypa
XUMHYECKOI0 COZIEpP)KaHMsI, CIIpaBOUHbIE MOCOoOUs, pecypchl MHTepHETa), KpUTUUYECKH OLIEHUBATh
MPOTUBOPEUYMBYIO U HEJJOCTOBEPHYIO HH(POPMAIIUIO;

YMEHUE NPUMEHSTh pa3IMyHble METOJbl M 3alpOChl IIPU MOHUCKE U 0TOOpe MH(pOpMALMU U
COOTBETCTBYIOIMX JAHHBIX, HEOOXOJWMBIX IJISi BBITIOJHEHUS Y4EOHBIX W IO3HABATEIBHBIX 3a]ad
OIPENeIEHHOIO THMA, TNPUOOPETEHHE OnbiTa B OOJIACTH MCIOIB30BaHUA HH(POPMALMOHHO-
KOMMYHUKAaTUBHBIX TEXHOJOTUH, OBJAJECHUE KYJIbTYpOHl aKTHUBHOI'O MHCIIOJIB30BAHUS Pa3IMYHbIX
MIOMCKOBBIX CUCTEM, CAMOCTOSATEIBHO BBIOMPATh ONTUMAIbHYIO (POpMY MPEJICTaBICHHUS UH(OpMAIH
U WUIIOCTPUPOBATh pEIIaeMble 3a/1a4l HECIIOKHBIMU CXEMaMH, JuarpaMMaMmu, JApyrumMu (popmamu
rpaduKu 1 UX KOMOMHALIUAMU;

YMEHHE HCIIONb30BaTh W aHAJM3MpOBaTh B Ipolecce Y4eOHOM U HCCIIeq0BaTeIbCKOM
JeSITebHOCTH MH(POPMAIUIO O BIUSHUYU MPOMBIIIJIEHHOCTH, CEIbCKOI0 X03sMCTBAa M TPAHCIOpTa Ha
COCTOSIHUE OKPYXKAIOLIEH MPUPOTHON Cpebl.

KoMMmyHuKaTHBHBIE YHHBepcalbHble YueOHbIe NeliCTBHUS:

YMEHUS 3a/laBaTh BONPOCHI (B X0Jie auaiora u (Win) JUCKYCCHH) IO CYILECTBY 00CYXIaeMOi
TeMBI, (POPMYITUPOBATH CBOM MPEUIOKEHUSI OTHOCUTENFHO BBITOTHEHHS MTPEIOKEHHOHN 3a/1a4H;

YMEHUS MPEICTaBIATh MOITY4YEHHbIE PE3yIbTaThl 103HABATEIbHON AEATENbHOCTU B YCTHBIX U
IIMCbMEHHBIX TEKCTaX; Je1aTh MPE3CHTALUIO PE3YJIbTATOB BHIIOIHEHHS] XUMUUYECKOT0 IKCIIEPUMEHTA
(;1abopaTopHOro ombiTa, Ja0OpaTOPHOM pabOTHI MO HMCCIEIOBAaHMIO CBOMCTB BELIECTB, Y4€OHOIO
MIPOEKTA);

yYMEHUsl y4eOHOro COTpPYAHHYECTBA CO CBEPCTHHUKAMHM B COBMECTHOM IO3HABaTENbHOW U
HCCJIEJIOBATEIbCKOM JIEATENbHOCTH MPHU PEUICHUH BO3HUKAIOIIMX MPOOJEeM Ha OCHOBE yuéra OOIIMX

[OKYMEHITE|IEROB! SHEKTFORAAC OBAHIMSO TO3UIUN (00CY)KIeHHs, OOMEH MHEHMSMHU, «MO3TOBBIE IITYPMBI»,
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KOOpJIMHALIMSI COBMECTHBIX ACHCTBUM, ONpPEIEICHUE KPUTEPUEB O OLICHKE KaueCcTBa BBIIIOJHEHHON
paboThI U IpyTHeE).

PeryasiTuBHbBIC yHUBEpCaJIbHbIC y4eOHbIC JeICTBHA:

YMEHHE CaMOCTOSATEIBbHO OINPEAEATh LEIN JESITeNbHOCTH, IUIAHUPOBATh, OCYLIECTBIATH,
KOHTPOJIMPOBATH U MPHU HEOOXOAMMOCTU KOPPEKTUPOBATh CBOIO JEATEIBHOCTh, BEIOMpATh Haubosee
s pexTUBHBIEC CITOCOOKI peleHrs YIeOHBIX M TT03HABATEIBHBIX 3a/1a4, CAMOCTOATEILHO COCTABIISITH
UM KOPPEKTUPOBATh IPEIUIOKECHHBIA AJITOPUTM JIEUCTBUM IIPU BBIIOJIHEHUU 3aJaHUN C y4ETOM
MOJTy4YeHUs HOBBIX 3HAHUI 00 H3y4yaeMbIX OOBEKTaX — BEUIECTBAX W pPEaKIUAX, OIEHUBATh
COOTBETCTBUE IOJIYYEHHOIO pe3ysbTara 3asBJICHHON €M, YMEHUE HUCIIOIb30BATh U aHAJIU3UPOBATH
KOHTEKCTBHI, IIPe/IjIaraéMble B YCIIOBUH 3aJaHUM.

INPEJIMETHBIE PE3YJIBTATHBI

B cocraBe mpeAMETHBIX pe3ydbTaTOB IO OCBOGHHUIO O0S3aTENLHOTO  COJEpKaHUS,
YCTAaHOBJIEHHOTO  JaHHOM  ¢enepanbHOM pabouell  IporpaMMol, BBIIEISIOT:  OCBOEHHBIE
00yJaroIuMUCs Hay4YHbIC 3HAHUS, YMEHUS U CIIOCOOBI IeHCTBUM, crieruduueckue s npeIMeTHOR
obnmactu «XuUMHS», BUABI JAEATEIBHOCTH MO TMOJYyYEHUI0 HOBOI'O 3HAHUSA, €ro HHTEpIpeTalui,
peoOpa30BaHUIO U IPUMEHEHHIO B Pa3IMYHbIX yIEOHBIX U HOBBIX CUTYallUsIX.

K xonmy oOyueHuss B 8 kiacce mpeaMeTHble pe3ylbTaThl Ha 0a30BOM YpPOBHE JOJKHBI
OTpaxkaTh C()OPMHUPOBAHHOCTD Yy OOYUAIOIIUXCS YMEHHIA:

® PACKpBIBATH CMBICI OCHOBHBIX XUMUUYECKHUX MMOHATUI: aTOM, MOJIEKYJIa, XUMUUYECKHI 3JIEMEHT,
MIPOCTOE BELIECTBO, CIIOKHOE BEIIECTBO, CMECH (OTHOPO/IHASI U HEOJHOPO/IHAS ), BAIEHTHOCTD,
OTHOCHUTEJIbHAsI aTOMHAsl U MOJIEKYJISIpHAsl Macca, KOJMYECTBO BEILIECTBA, MOJIb, MOJISIpHAs
Macca, MaccoBasi J10JIsi XMMHUYECKOT'0 AJIEMEHTA B COEIMHEHUH, MOJIIPHBIA 00BEM, OKCHJI,
KHCJIOTa, OCHOBAHUE, COJIb, JIEKTPOOTPULIATEIBHOCTD, CTEIIEHb OKUCIIEHUS, XUMUYECKast
peaxuusi, Kinaccuukaius peakuuid: peakiiii COeIMHEHUS, PEaKIINK Pa3I0KEeHHs], peaKuu
3aMeIleHus], peakui 00MEHa, IK30- U SHJ0TEPMUUECKUE PeaKLuH, TeIIoBoi 3¢ dekT peakuuu,
PO aToMa, SJEKTPOHHBIN €0 aToMa, aTOMHasi OpOUTalb, paAlyC aTOMa, XUMUYECKasi CBS3b,
HOJIsIpHAasl U HEMOJIsIpHAasl KOBAJIEHTHAs! CBSI3b, MOHHAsS CBSI3b, MOH, KATMOH, aHWOH, pacTBOp,
MaccoBas J10Jis BeulecTBa (IIPOLEHTHAs! KOHIICHTPAIs) B pacTBOPE;

® WUIIOCTPUPOBATH B3aUMOCBS3b OCHOBHBIX XUMHUUECKHUX MOHSITUNA U TPUMEHSTH 3T IMOHATHUS MpU
OIMCAaHUU BEIIECTB U UX NPEBPALLEHUI;

® ICIIOJIb30BaTh XUMUYECKYIO CUMBOJIUKY JJIsl COCTaBIEHUS (GOPMYJ BEIIECTB U ypaBHEHU I
XUMHYECKUX PEAKIIN;

® ONpeeNaTh BaICHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COCTUHEHHSX, CTETIEHb OKUCIICHUS
3JIEMEHTOB B OMHApHBIX COCAMHEHUSX, IPUHAIICKHOCTh BEIIECTB K ONPEACIIEHHOMY KIIacCy
coeiMHEeHMH 1o GopMynam, BUJ XUMHUUECKON CBSI3U (KOBAJIEHTHAS M MOHHAS) B HEOPTaHMYECKUX
COEIMHEHUSIX;

e packpbiBath cMbich [lepuoanueckoro 3akona J[. 1. Menneneesa: AeMOHCTPUPOBATh IOHUMAHUE
MEPUOINYECKON 3aBUCUMOCTH CBOMCTB XMMHYECKUX 3JIEMEHTOB OT MX MOJIOKEHHUS B
[leproanueckoii cucreMe, 3aKOHOB COXpaHEHHS MacChl BEIIECTB, TOCTOSHCTBA COCTaBa, ATOMHO-
MOJIEKYJISIPHOTO YUE€HMS, 3aKOHAa ABOIazipo;

® ONKCHIBATh U XapaKTepu3oBaTh TabauuHyto ¢popmy [leproanyeckoil cucTeMbl XUMHUYECKUX
9JIEMEHTOB: pa3InyaTh MOHATHUS «TJIaBHAs moArpynmna (A-rpymma)y» u «nodoynas noarpymnmna (b-
TpYyIIa)», Majabie ¥ OOJBIINE TEPUOJIbI, COOTHOCHTH 0003HAUEHH S, KOTOPhIE UMEIOTCS B TaOJIHIIE
«IIepnoanueckas cucrema XumMuyeckux 3yemMeHToB . . MenpaeneeBay ¢ 4YUCIOBBIMU
XapaKTepPUCTUKAMH CTPOCHHUS aTOMOB XMMHUUYECKUX 3JIEMEHTOB (COCTaB U 3apsij sapa, od1iee
YHCIIO JIEKTPOHOB U paclpeiesIeHUue X MO AIEKTPOHHBIM CIIO0SIM);

e KJaccu(UIMPOBATH XUMUYECKHE SJIEMEHTBI, HEOPraHUYECKUE BEIECTBA, XUMUUECKUE PEaKIIuu
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®  XapaKTepH30BaTh (OMUCHIBATh) OOIINE XUMUYECKHE CBOMCTBA BELIECTB PA3IMUHBIX KJIACCOB,
MOJTBEPIK/1asi ONKMCAaHUE PUMEPaMH MOJIEKYJISIPHBIX YpaBHEHHI COOTBETCTBYIOIIMX
XUMHUYECKUX PEaKLnii;

® [IPOrHO3MPOBATH CBOWCTBA BELECTB B 3aBUCUMOCTH OT UX KaYECTBEHHOI'O COCTaBa,
BO3MOYKHOCTH MTPOTEKAaHUSI XMMUUECKUX IPEBPAIICHUN B Pa3IMUHbIX YCIOBUSAX;

®  BBIYNCIATH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO U MOJIIPHYIO MacChl BELIECTB, MACCOBYIO JIOJIIO
XUMHYECKOT'0 3JIEMEHTA 10 (GopMyJie COEMHEHHSI, MAaCCOBYIO JIOJIIO BEILIECTBA B pacTBOPE,
IIPOBOJUTH PACUETHI 110 YPABHEHUIO XUMUYECKOU PEaKIINH;

® [IPUMEHSTh OCHOBHBIE ONEPAI[MH MBICIUTEIbHON NEATEIbHOCTH — aHAJIU3 U CUHTE3, CPAaBHEHUE,
0000ITIeHIEe, CUCTEMATH3AIIHIO, KITACCU(UKAIINIO, BRISBICHUE IPUUUHHO-CIICICTBEHHBIX CBS3EH
— JUISl U3Y4EHUS CBOICTB BELIECTB U XUMHUECKUX PEAaKLUi, €CTECTBEHHO-HAyYHbIE€ METO/IbI
MO3HAHUS — HAOJI0IeHUE, U3MEPEHUE, MOJEITUPOBAHNE, SKCIIEPUMEHT (pealibHbII U
MBICTICHHBIN );

e CIIe[I0BaTh NIPaBHJIaM IOJIb30BaHUS XUMUUYECKON OCY10M 1 J1aOOpaTOpHBIM 000PYAOBaHUEM, &
TaKKe IMpaBujIaM OOPAIICHHUS C BEIIECTBAMU B COOTBETCTBHH C HHCTPYKIMSMH IO BBITIOJIHEHUIO
71a00paTOPHBIX XUMHUECKUX OIBITOB 10 MOJIYYEHHUIO U COOMPAHUIO Ta3000pa3HbIX BELECTB
(BOoIOpOZIa M KUCIIOPOA), IPUTOTOBJIEHHUIO PACTBOPOB C ONPEAEIEHHON MacCOBOM a0yel
pPAacTBOPEHHOI' O BEILIECTBA, MNIAHUPOBATH U MPOBOAUTH XUMUYECKUE SKCIIEPUMEHTHI 110
Pacro3HaBaHMUIO PACTBOPOB IIEI0YEH U KHCIOT ¢ TOMOIIbIO HHAUKATOPOB (JIAKMYC,
¢deHondranent, METWIOPAHX U IpYTHE).

K xonny o0ydenus B 9 kjacce npeMeTHbIE pe3yIbTaThl Ha 0a30BOM YPOBHE JOKHBI
oTpaxarb c()OPMUPOBAHHOCTh y 00yUAIOIUXCS YMEHU:

®  DPACKPBIBATh CMBICI OCHOBHBIX XUMHUECKUX MOHATUI: XUMUYECKHH J1EMEHT, aTOM, MOJIEKYJIa,
HOH, KaTUOH, aHUOH, TPOCTOE BELIECTBO, CJI0KHOE BEIIECTBO, BAJIEHTHOCTD,
3JIEKTPOOTPULIATENIEHOCTD, CTENIEHb OKMCICHUS, XUMUUYECKas PeaKklns, XUMUYecKas CBsI3b,
TeTI0BOM 3(p(PeKT peakunu, MoJb, MOJIIPHBIN 00BEM, pACTBOp, SJEKTPOIUTHI, HEAIEKTPOIUTHI,
AJEKTPOJINTUYECKAs IUCCOLMALIMS, PEaKLIU HOHHOTO 0OMEHa, KaTaau3aTop, XMMUYECKOe
paBHOBecHe, 00paTUMbIE U HEOOpAaTUMbIE PEAKIINH, OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIE
peaxkuuu, OKUCIUTENb, BOCCTAHOBUTEID, OKMCIEHUE U BOCCTAHOBIIEHUE, aJUIOTPONUS,
amM(pOTEepHOCTh, XUMHUECKasl CBSA3b (KOBAJIEHTHAsI, MOHHAs!, METAJUINYECKasl ), KpUCTAJUINYECKast
peléTka, KOppo3usl METAJUIOB, CIUIABbI, CKOPOCTh XMMHUECKOM peakLnuu, IPeaeIbHO
nonyctumas koHueHntpanus [1/IK BemectBa;

® WJUIIOCTPUPOBATh B3aMMOCBS3b OCHOBHBIX XUMHUUECKHUX MOHSITUN U TPUMEHSTH 3T IOHATHUS NpU
OIHMCAaHUU BEIIECTB U UX NPEBPALLEHU;

® UCMOJIB30BaTh XMMHUYECKYIO CUMBOJIMKY JJIsl COCTABJIEHUS (POPMYJI BEILECTB U YpaBHEHUH
XUMHYECKUX PEaKLHL;

® OIpeleNATh BAIEHTHOCTb U CTEIIEHb OKUCIEHUS XUMUUECKUX JIEMEHTOB B COCIMHEHMSIX
Pa3IMYHOro COCTaBa, IPUHAICKHOCTD BEIIECTB K ONPEIEIEHHOMY KIIACCy COEIMHEHUH 110
¢dbopmynam, BUI XUMUYECKOH CBSI3M (KOBaJIEHTHAs, HOHHAS, METAJNINYECKasl) B HEOPTaHUUECKUX
COEIMHEHMSIX, 3apsi/l MOHA 10 XUMUYECKOU (hopMyIie, XxapakTep cpeibl B BOAHBIX PacTBOpax
HEOPraHUYECKUX COEAMHEHUMN, TUI KPUCTAININYECKON PEIIETKH KOHKPETHOTO BEIIECTBA,

e packpbsiBaTh cMbIc [leprnoanueckoro 3akona JI. . MenzeneeBa u 1eMOHCTpUPOBATh €r0
MMOHMMAaHHME: ONMCHIBATH M XapaKTepru30BaTh Tabmuunyo Gopmy [leproanyeckoit cuctemMsl
XMMHUYECKHX 3JIEMEHTOB: PA3JIM4aTh MOHATH «IJ1aBHas noArpynna (A-rpynmna)» U «1modouHas
noarpynmna (b-rpynna)», manslie u 60sbIIKME TEPUOABI, COOTHOCUTH 0003HAUEHUSI, KOTOPbIE
UMEIOTCS B IEPUOJMUECKOM TabIuIle, C YUCIOBBIMHU XapaKTEPUCTUKAMU CTPOSHHS aTOMOB
XUMHUYECKUX 3JIEMEHTOB (COCTaB U 3apsij Aapa, oOlIee YUCIO 3JIEKTPOHOB U pacipe/iesieHne UxX

O 3JICKTPOHHBIM CJ'IOSIM&3 OOBSICHATH OOIMUC 3aKOHOMCPHOCTHU B USMCHCHUU CBOIICTB 3JICMCHTOB
JOKYMEHT I'IO.CI,I'IVICAH SNEKTPOHHOW NMOANNCH
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Y UX COCTUHEHUI B MpejiesiaX MaibIX MepUOJIOB U IJIaBHBIX MOATPYIII ¢ y4ETOM CTPOCHUS UX
aTOMOB;

e iIacCUPUIUPOBATH XUMUUYECKUE DIIEMEHTHI, HEOPTaHUUYECKUE BEIIECTBA, XUMUYECKUE PEAKIINH
(TI0 YMCITY ¥ COCTaBYy YYaCTBYIOIIMX B PEAKIIMH BEIIECTB, MO TEINIOBOMY (P dekTy, 1mo
W3MEHEHUIO CTENEHEH OKUCICHHUSI XUMHUYECKHIX DJIEMEHTOB);

® XapaKTepU30BaTh (OMUCHIBATDH) OOIINE U CHEIU(PUIECKUEe XUMUUECKHUE CBOMCTBA MTPOCTHIX U
CJIOKHBIX BEUIECTB, MOATBEPIKAAsi OMUCAHKE MPUMEPAMHU MOJICKYJIIPHBIX M HOHHBIX YpaBHEHUH
COOTBETCTBYIOIIUX XUMUYECKUX PEAKIIHii;

® COCTaBJIATh YPABHEHUS AJIEKTPOTUTUUECKON AUCCOIMAIIMY KUCIIOT, IIeJI04Yeil U COoJIeil, MOoIHbIE U
COKpalI¢HHbIE YPaBHEHUS peakluii MIOHHOTO 0OMeHa, YpaBHEHHUS PEAKIUH, MTOATBEPKAAIOIINX
CYIIECTBOBAaHHE F€HETUYECKOM CBSI3U MEK]y BEILIECTBAMU PA3INYHBIX KJIACCOB;

® PaCKpBIBATh CYNTHOCTh OKUCIIUTEIHPHO-BOCCTAHOBUTEIBHBIX PEAKIIUNA TTOCPEICTBOM COCTABIICHHS
AIEKTPOHHOTO OallaHCa ITUX PeaKIUi;

® [IPOrHO3HPOBATH CBOWCTBA BEUIECTB B 3aBUCUMOCTHU OT UX CTPOEHUS, BO3SMOKHOCTH MPOTEKAHUS
XUMHUYECKUX TPEBPAIICHUN B PA3IMYHBIX YCIOBHSIX;

®  BBIYHCIATH OTHOCUTEIHHYIO MOJEKYISPHYIO U MOJISIPHYIO MacChl BEIIECTB, MACCOBYIO JOJIO0
XUMHYECKOT0 3JIEMEHTA 110 (hOpMYJIe COSTUHEHUS, MACCOBYIO JIOJIO BEIIECTBA B PacTBOPE,
MIPOBOAMTH PACUETHI M0 YPABHEHUIO XUMUYECKON PEAKITUH;

e coOm0IaTh MpaBuJIa MOJIb30BAHUS XUMUUECKOH MOCY10i 1 1ab0paTOpHBIM 000pyI0BaHUEM, A
TaKXKe MpaBuiIa OOPAIICHHS C BEIIECTBAMH B COOTBETCTBHH C MHCTPYKITUSMH 110 BBITOTHEHUIO
71a00paTOPHBIX XUMUYECKUX OMBITOB IO MOJYUYEHUIO U COOMPAHUIO Ta3000pa3HBIX BEILIECTB
(aMMMaKa M yriaekuciaoro rasa);

® TPOBOJUTH PEAKIUH, MTOATBEPIKAAIOIINE KAYECTBEHHBIN COCTAB PA3IMYHBIX BEIIECTB:
pacro3HaBaTh OMBITHBIM ITYTEM XJIOPUA-, OpOMHUI-, HOTUI-, KapOoHaT-, pocdar-, cumukar-,
cynbdar-, THAPOKCUI-UOHBI, KATHOHBI AMMOHUS M HOHBI U3YYCHHBIX METAIJIOB,
MPUCYTCTBYIOIIUE B BOJHBIX PACTBOPaX HEOPTAHUYECKUX BEILECTB;

® PUMEHSTH OCHOBHBIE ONEPAIMH MBICIUTEIBHOHN IeITeThHOCTH — aHAJN3 U CHHTE3, CPABHEHHUE,
000011IeHIe, CUCTEMATHU3AIINIO, BBISIBICHUE TPUUNHHO-CIIEICTBEHHBIX CBSI3EH — IS U3yUYCHUS
CBOMCTB BEIIECTB M XUMUICCKHX PEAKIIHI, €CTECTBEHHO-HAYYHBIC METO/IbI ITO3HAHUS —
HaOI0IeHUE, U3MEPEHUE, MOJICTUPOBAHUE, DKCIIEPUMEHT (PEabHbIN U MBICTICHHBIN).

[IOKYMEHT NMOAMWCAH 3/TEKTPOHHOM NMOAMMCHIO
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TEMATHUYECKOE IINTAHUPOBAHUE

8 KJIACC
Koan4yecTBo 4acoB
Ne HaumenoBanue pa3jiesioB u JjaekTpoHHbIe (LU(poBHIE)
KoHTpoJbHbIE IIpakTHyeckue
n/n TeM MPOrpaMMblI Bceero o0pa3oBaTebHbIE PECYPChI
padoThI padoThI
Pasznea 1. [lepBoHayasibHble XMMUYECKHE TOHATHS
Xumust — BakHas 00J1acTh
11 ©CTEeCTBO3HAHUS U 5 9 bubmuoreka [JOK
' IPAKTHYECKOM AEATENBHOCTH https://m.edso0.ru/7f41837c
YeJIoBeKa
12 BermecTBa U XuMH4yecKue 15 1 bubnuoreka [JOK
' peaxuuu https://m.edsoo.ru/7f41837¢c
Hroro mo paznery 20
Pa3nen 2. BaxHeiilne npeacraBuTe/ I HEOPraHUYeCKNX BellleCTB
21 Bosayx. Kucnopoga. [Tonsitue 5 bu6mmoreka [JOK
' 00 okcuaax https://m.edsoo.ru/7f41837¢
29 Bogopon. Ilonstue o kucinorax 8 1 bubmmorexa [TOK
' U COJSX https://m.edso0.ru/7f41837c
53 Boga. PactBopsl. [Tonsitue 06 5 1 1 bubnuoreka [JOK
' OCHOBAHUSX https://m.edso0.ru/7f41837c
OCHOBHBIE KJIaCChI bubmuoreka [JOK
2.4 . 11 1 1
HEOPraHUYECKUX COCTUHEHU https://m.edsoo.ru/7f41837c
Hroro mo pazneny 30

Pasnen 3. [lepunoanuecknii 3axon u [lepuoguyeckas cucrema xumudeckux 1emeHToB Jl. U. MenaeneeBa. CTpoeHune aToMOB.
Xumuyeckas cBsi3b. OKMCINTEIbHO-BOCCTAHOBUTEIbHbIE PeaKIIUN
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Ilepuoguyeckuil 3aK0H U
31 [Tepuognueckas cucrema 7 bubnuoreka [IOK
XUMHYECKUX 3eMeHToB Jl. U. https://m.edsoo.ru/7f41837c
Mengeneesa. CTpoeHue aroma
XumMuveckas CBs3b.
3.2 OKUCITUTENBHO- 8 1 bubmorexa [OK
https://m.edsoo.ru/7f41837c
BOCCTAHOBUTEIHHBIC PEAKITHH
bu6mmoreka [JOK
Hroro no paszery 15 https://m.edsoo.ru/7f41837c
PesepBHOE Bpems 3 bubmorexa [JOK
https://m.edsoo.ru/7f41837c
OBIIEE KOJIMYECTBO YACOB I10 68 4 5
[TPOI'PAMME
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9 KJIACC

KoanuectBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB H TeM nugpoBbie
Ne i/ P Kourpoabnbie | IlpakTuyeckue (upp )
NMPoOrpaMMblI Bcero o0pa3oBaTejIbHbIE
padoThI padoTshI
pecypchbl
Pa3nen 1. BemecTtBo n XuMu4eckue peakuumn
11 [ToBTOpeHue U yriyoneHue 3HaHui 5 1 bubnuoreka [JOK
' OCHOBHBIX pa3/IelIoB Kypca 8 Kiacca https://m.edso0.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHUECKIX 4 bubmmoreka [IOK
' peakIiuii https://m.edsoo.ru/7f41a636
DNEeKTPOIUTUYECKAs TUCCOIIAALINSL. bubnuorexa [JOK
1.3 8 1 1
XUMHUYECKUE PEAKIUU B paCTBOpax https://m.edso0.ru/7f41a636
Hroro no pazneny 17
Pazgen 2. HemeTalsibl M X cCOeANHECHHUSA
21 OO11ast xapakTepUCTHKa XMMUYECKHX 4 1 bubmamnorexa [IOK
' anemeHTOB VIIA-rpynmel. ["amorenst https://m.edso0.ru/7f41a636
OOm1ast XapaKTepUCTHKA XUMUYESCKIX
2.2 anemeHnToB VIA-rpynmel. Cepa u e€ 6 bubmmorexa [OK
' PYTHIRL 6P https://m.edsoo.ru/7f41a636
COCITMTHECHMSI
OO01mas XxapakTepuCTUKa XUMHYECKHX
2.3 anemeHToB VA-rpynmsl. A3oT, dochop u ux 7 1 bubmorexa [JOK
' PYTHIR. ’ P https://m.edsoo.ru/7f41a636
COCIMHEHUS
OOm1ast XapaKTepUCTHKA XUMUYECKHIX
24 anemeHToB |V A-rpynmnel. Yriepon u 8 1 2 bubmorexa [JOK
’ . DYHTIBL po https://m.edso00.ru/7f41a636
KPEMHUI 1 UX COEIUHEHUS
Hroro no pazneny 25
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Pa3gen 3. MeTa/llIbl M MX COeANHECHUSA

. bubmuoreka [JOK
3.1 Obmme crolCTEa METAIIIOB 4 https://m.edsoo.ru/7f41a636
. bu6mmoreka [JOK
3.2 BaxkHelme Metasuibl U UX COEIUHEHUS 16 1 2 httos://m.edsoo.ru/7f412636
Hroro no pazneny 20
Pa3nen 4. XuMusi u oKpy»kaoumas cpeaa
4.1 BemectBa 1 MaTepraibl B )KU3HU YEJIOBEKA 3 bubnnorexa [IOK
) m P https://m.edsoo.ru/7f41a636
Hroro mo pazneny 3
PesepBHOE Bpems 3 bubnnorexa [IOK
P p https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 4 7
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IHOYPOYHOE IIVTAHUPOBAHHUE

8 KJIACC
Koau4vecTBo yacon DJIeKTPOHHbBIE
Ne Hara undposbie
Tema ypoka Kontpoabubie | IlpakTuueckue
n/n Bcero u3ydeHusi | oOpa3oBaTejbHbIE
padoTshI padoThI
pecypcsl
1 [Ipeamer xumuu. Ponbs XumMuu B )KU3HU 1 bu6nunoreka [JOK
yesioBeka. Tena u BemecTna https://m.edsoo.ru/ff0d210c
2 [TonsiTvie 0 MEeTOAX MO3HAHUS B XUMUH 1 bubmoreka OK
A https://m.edsoo.ru/ff0d227e
[Tpaktuyeckas padora Ne 1 «IIpaBuna
3 paloThl B 1a00paTOpPUU U MPUEMBI 1 bubmuoreka [IOK
oOpalieHus ¢ 1adbopaTopHBIM https://m.edsoo.ru/ff0d23dc
000pyTOBaHUEM
Yucrteie BemecTBa U cMecu. CriocoObl bu6mmoreka [{OK
4 . 1
pas3zeneHus cMecen https://m.edsoo.ru/ff0d26ca
[Tpaktuyeckas padora Ne 2
5 «Pa3nenenue cmeceit (Ha mpumepe 1 bubmorexa LIOK
a N bumMep https://m.edsoo.ru/ff0d28c8
OYHMCTKH TOBAPEHHOMN COJIN)»
bu6mmoreka [{JOK
6 ATOMBI H MOJIEKYJIEI . https://m.edsoo.ru/ff0d2a6c
7 XUMHYECKUE PIIEMEHTHI. 3HAKH 1 Bbubnunoreka [JOK
(CMMBOJIBI) XUMHYECKHX JIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 [IpocThie U CIIOKHBIE BEIIECTBA 1 butmmorexa LIOK
p . https://m.edsoo.ru/ff0d2a6c
b K
9 ATOMHO-MOJICKYJISIPHOE YUCHHE 1 nonmorexa LIO

https://m.edsoo.ru/ff0d2d50
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3aKOH MOCTOSIHCTBA COCTaBa BEIIECTB.
10 Xumuuaeckas popmyna. BaaeHTHOCTD 1 bubmorexa [TOK
pMyIIa- https://m.edsoo.ru/ff0d2eae
aTOMOB XUMHYECKHUX IJICMCHTOB
OTHoOcHUTENbHAS aTOMHAs Macca. bu6mmoreka [{JOK
11 1
OTHOocHTeNIbHAsE MOJIEKYJISIpHAs Macca https://m.edsoo.ru/ff0d323c
12 MaccoBast 107151 XUMHUYECKOTr0 1 bu6mmoreka [{OK
3JIeMEHTAa B COCIMHECHUU https://m.edsoo.ru/ffod350c
13 KomnuectBo BemecTBa. Moib. 1 Bbu6nuorexa [JOK
MonsipHas macca https://m.edsoo.ru/ff0d5230
14 DOU3NIECKUE U XUMUYECKHUE SIBJICHUS. 1 bubmoreka [[OK
XuMHUYecKas peakius https://m.edsoo.ru/ff0d37fa
[Ipu3Haky 1 ycia0BuUs IPOTEKaHUS bubnuoreka IIOK
15 . 1
XAMUYECKUX PEAKIUUN https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHUsI MaCChl BEIIECTB. 1 bubnuoreka [JOK
XUMHUYECKUE YPABHEHUS https://m.edsoo.ru/ff0d3b88
Brruucnenus koimuecTBa, Macchl
17 BEIIECTBA 10 YPAaBHECHHUSAM XUMHYECKUX 1 bubmorera IOK
Hl . P https://m.edsoo.ru/ff0d5708
peakuuit
Knaccudukaius XuMuueckux peaxiun
18 (coemuHeHHUs, Pa3I0KCHHS 1 bubmorexa [JOK
g b ’ https://m.edsoo.ru/ff0d3f34
3aMeIleHUsI, OOMEHA)
M. B. JIoMOHOCOB — yu€HBIi-
19 sHUMKIoneaucT. O000IIeHHE 1 1 bubmorera [IOK
’ B https://m.edsoo.ru/ff0d40c4
CHUCTeMaTHh3aIus 3HaHUI
20 Kontponbnas padora Nel mo teme 1 1 bu6moreka [IOK
«BemecTBa 1 XUMHYECKUE PEAKIUID) https://m.edsoo.ru/ff0d4290
21 Boznyx — cmech razos. Cocras 1 bu6mmoreka [IOK
Bo3nyxa. Kucinopon — snemeHT u https://m.edsoo.ru/ff0d448e
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npoctoe BemiecTBo. O30H
duznyeckre U XUMHUYECKHUE CBOICTBA
22 KHCIIOpOJia (pEeaKIIuu OKUCIICHUS 1 Bubmmorexa [JOK
poia (peartl ’ https://m.edsoo.ru/ff0d4614
ropenue). [loustre 06 okcumgax
CriocoObI ONTydeHHsT KUCTIOpOa B
23 nabopaTopuu ZIIIH OMBIH_UIerH(iICTI/I 1 bubmorexa [TOK
patop P ' https://m.edsoo.ru/ff0d497a
[Ipumenenue kucaopoaa
TennoBoii 3¢ ekt XumMrueckoi

24 peaKkIuu, MOHITHE O 1 bubnmnoreka [HOK
TEPMOXMMHYECKOM YPaBHEHUU, 3K30- U https://m.edsoo.ru/ff0d4790
SHAOTEPMUYECKUX PEAKITUIX
TomnuBo (HePTh, Yroib U METaH).

25 3ar }I3HeI§I/Ie¢l)303 . a, CIIOCOOBI 2:1"0 1 bubamorexa LIOK

P %, https://m.edsoo.ru/ff0d4c4a
MIPEIOTBPAIICHUS
[IpakTnueckas padora Ne 3 o reme
26 «[Tonydyenue u coOupanue Kuciopoa 1 bubmmorexa TIOK
i N p pOAa, https://m.edsoo.ru/ff0d4ae2
M3Yy4EHHUE €ro CBOWCTB»

97 Bonopon — anemeHT u nmpocroe 1 bubmuoreka LIOK
BemecTBO. HaxoxaeHnue B npupoje https://m.edsoo.ru/ff0d4dd0
du3nYECKre 1 XMMUYECKHE CBOMCTBA bubmoreka [[OK

28 1
Bogopoaa. [Ipumenenne Boropoaa https://m.edsoo.ru/ff0d4dd0

bu6mmoreka [JOK

29 Honsie 0 KucnoTax i Consx L https://m.edsoo.ru/ff0d50d2

30 CriocoObI omy4YeHus BOIOPOa B 1 bubnmoreka [HOK
nabopaTopuu https://m.edsoo.ru/ff0d4dd0
[TpakTrueckas padora Ne 4 mo Teme

31 «[Tonyuenue 1 codupanue BOIOpoOIa 1 bubnuorexa [IOK

yi . p pOLa, https://m.edsoo.ru/ff0d4f42
W3YYEHUE €r0 CBOWCTBY»
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39 MossipHblit 00bEM razoB. 3aKOH 1 bubmuoreka LIOK
ABorajipo https://m.edsoo.ru/ff0d542e
Brruncnenus o6b€Ma, KonuyecTBa

33 BEIECTBA ra3a Mo ero N3BeCTHOM 1 bubmmorexa [IOK

. M https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEUIECTBA WU 00BEMY
Brruncnenus 006EMOB Ta30B 10

34 ABHEHHUIO PEeaKIMy Ha OCHOBE 3aKOHA 1 bubmmorera [IOK
ypaB peaiii 1 https://m.edso0.ru/ff0d5708
00BEMHBIX OTHOIIICHHUH ra30B
DOU3NIECKHE U XUMHUYECKHE CBOMCTBA bubmuoreka [JOK

35 1
BOZIbI https://m.edsoo.ru/ff0d587a

36 Cocra ocHoBanuil. [Tonsitue 00 1 bubnmnoreka LIOK
HHAUKATOpax https://m.edsoo.ru/ff0d59e2
Bona kak pacrBopurens. HachlieHnubie

37 u HI::HaCLlpeHHLII; aCTBOPBI MHEIICCOBa}I 1 Bubmorexa [JOK

H P P https://m.edsoo.ru/ff0d5b40
JIOJIs1 BEIIIECTBA B pacTBOPE
[Ipaktuueckas padora Ne 5 mo Teme

38 «IIpuroroByieHrue pacTBOPOB C 1 bubnuoreka [JOK
OINpEeIeIEHHON MaCCOBOM J10JIEN https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOTO BEIIECTBA»

39 Kontponbnas pabora Ne2 o teme 1 1 bubnmnoreka [IOK
«Kucnopon. Bogopoan. Boga» https://m.edsoo.ru/ff0d6342
Oxkcuapl: cocTaB, KaccuuKaims, bu6mmoreka [{JOK

40 1
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[Tonydyenune u XuMH4YECKUE CBOKMCTBA

41 KHCJIOTHBIX, OCHOBHBIX M aM(OTEPHBIX 1 bubmorexa LIOK

: P https://m.edsoo.ru/ff0d664e
OKCHJIOB
42 OcHOBaHUs: COCTaB, KiIaccuUKaIusi, 1 bubnmnoreka [HOK

HOMEHKJIaTypa

https://m.edsoo.ru/ff0d67ca
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43 ITonyuyeHnue u XuMHU4ECKHE CBOMCTBA 1 bubmuoreka LIOK
OCHOBAHMI1 https://m.edsoo.ru/ff0d67ca
44 Kucnotsr: coctas, kinaccudukanus, 1 bu6munoreka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2
45 [Tony4yeHnue u XUMHUYECKHE CBOMCTBA 1 bubnuoreka IIOK
KHUCJIOT https://m.edsoo.ru/ffOdfee2
Comu (cpeaHue): HOMEHKIIATYpa,
46 cnocoérfl) HIE)J'I )CHI/ISI XI/IMI/I‘{ZSKI/IG 1 bubmmorera [IOK
. ya ’ https://m.edsoo.ru/00ad9474
CBOICTBa
[Tpaktnueckas padora Ne 6. Pemmenue
47 AKCIEPUMEHTAIBHBIX 3a/a4 10 TEME 1 bubmuoreka [JOK
«OCHOBHBIE KJIaCChl HEOPTaHUUECKUX https://m.edsoo.ru/00ad9b7c
COEIMHEHUI
I'enernyeckas cBsi3b MEXKY KlaccaMu bubnuoreka LIOK
48 y 1
HEOPTaHUYECKUX COCTUHEHU https://m.edsoo.ru/00ad9a50
. bubnuorexa [JOK
49 O0600111eHIE U CHCTEMATH3alAs 3HAHUI 1 httos://m.edsoo.ru/00adach?
Kontponbnas padora Ne3 o teme
50 "OCHOBHBIE KJIaCChI HCOPTaHUYECKUX 1 1 bubmiorexa HOK
o p https://m.edsoo.ru/00ad9ela
COCMHCHMI
[TepBbie MONMBITKH KIaCCHPUKAITIT
51 XUMHUYECKUX 31eMeHTOB. [IoHsTHE O 1 bubmmorera IOK
' https://m.edsoo.ru/00ad9ffa
TPYyMIax CXOAHBIX AIIEMEHTOB
[Teproauueckuit 3aK0H U
52 [Teproguueckas cucTeMa XMMHYECKUX 1 bubmorexa HOK
PHOA https://m.edsoo.ru/00ada52c
anemenToB JI. 1. MenpeneeBa
bu6mmoreka [JOK
53 IT 1
CPHOABL, TPYITHIEL, HOATPYIIHIET https://m.edsoo.ru/00ada52c

[OKYMEHT MOAMWUCAH 3JTEKTPOHHOWN NOANMUCHIO

MYHULUUNAJNIbHOE KASEHHOE OBLLLEOBPA3OBATEJIbHOE YYPEXXOAEHUE
"YCTb-TbIMCKAS1 OCHOBHASl OBLLIEOBPA30OBATEJIbHASA LLIKOJIA",
BpaxxHukosa Onbra HukonaesHa, AupekTop

10.10.24 19:18 (MSK)

Ceptudumkat 7C3CFFCDBCD05602E848FAB1AED85486



https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9ffa
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c

54 Crpoenne atoMoB. CocTaB aTOMHBIX 1 bubnmnoreka [JOK
siaep. M3otorbl https://m.edsoo.ru/00ada342
CtpoeHue IeKTPOHHBIX 0007T109eK
55 aToMoB 3JieMeHTOB [lepuonnueckoi 1 Bubmiorexa OK
https://m.edsoo.ru/00ada6bc
cuctemsl . 1. MenaeneeBa
XapakTepucTuka XUMHUECKOT O
56 3JIEMEHTA MO €T0 MOJIOKEHUIO B 1 bu6moreka [JOK
[Tepuoguueckoii cucrteme /1. U. https://m.edsoo.ru/00ada824
MenpeneeBa
3nauenue [lepuoandeckoro 3akoHa st
57 pa3BUTHA HAayKH U npakTuku. J. 1. 1 bubmuoreka LIOK
MenpeneeB — y4€HBIN, TTEIAror u https://m.edsoo.ru/00ada96e
rpaKIaHUuH
DIEeKTPOOTPHUIIATETHFHOCTh ATOMOB bubnuorexa [JOK
58 1
XUMHUYECKUX DJIIEMEHTOB https://m.edsoo.ru/00adaab8
Bbub6nunorexa [JOK
59 Hontast ximireckas cosisb 1 https://m.edsoo.ru/00adac34
60 KoBaneHnTHas nonsipHast Xumuueckas 1 bubnmnoreka [HOK
CBSI3b https://m.edsoo.ru/00adaab8
61 KoBanenTHas HenossipHasi XuMHA4YeCKas 1 bubmuotexa [{OK
CBSA3b https://m.edsoo.ru/00adaab9
Bbubnunoreka [JOK
62 Crencis oKHCIICHHs 1 https://m.edsoo.ru/00adae28
63 OKHCIIUTENBbHO-BOCCTAHOBUTEIIbHBIE 1 bubnmnoreka [HOK
peakuuu https://m.edsoo.ru/00adb076
bu6mmoreka [{JOK
64 OKHCIIUTETN ¥ BOCCTAHOBUTEIH 1 httos://m.edsoo.ru/00adb076
65 Kontponbnas pabora Ne4 o reme 1 1 bubnmoreka [HOK
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«CtpoeHue aroma. XUMHUYECKasl CBS3b https://m.edso00.ru/00adb486
66 PezepHblil ypok. O6001meHue 1 1 bu6muoreka [IOK
cucTeMaTu3anus 3HaHu| https://m.edsoo.ru/00adb33c
67 PesepBHblil ypok. O6001eHNE U 1 bubnuoreka LIOK
cucTeMaTu3anus 3HaHu’ https://m.edsoo.ru/00ad9cb2
68 PeseprHbIil ypok. O600meHue u 1 bubamnoreka [HOK
CUCTEeMAaTU3alus 3HaHUI https://m.edsoo.ru/ff0d61c6
OBUIEE KOJIMYECTBO YACOB I10 68 4
[MPOT'PAMME

[OKYMEHT MOAMWUCAH 3JTEKTPOHHOWN NOANMUCHIO

MYHULUUNAJNIbHOE KASEHHOE OBLLLEOBPA3OBATEJIbHOE YYPEXXOAEHUE
"YCTb-TbIMCKAS1 OCHOBHASl OBLLIEOBPA30OBATEJIbHASA LLIKOJIA",
BpaxxHukosa Onbra HukonaesHa, AupekTop

10.10.24 19:18 (MSK)

Ceptudumkat 7C3CFFCDBCD05602E848FAB1AED85486



https://m.edsoo.ru/00adb486
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/ff0d61c6

9 KJIACC

KoanuecTBo yacoB DJIeKTPOHHbIE
Ne Hara uudposbie
Tema ypoka Kontpoabubie | IlpakTnueckue
n/n Bcero u3ydyeHusi | oOpa3oBaTejibHbIE
padoThI padoThI
pecypcsl
[Ieproanyeckuit 3aK0H.

1 [lepnonnueckas cucrema 1 bubnuoreka IIOK
XUMHUYECKUX AieMeHToB [[. U. https://m.edsoo.ru/00adb59e
Menneneesa
3aKOHOMEPHOCTH B U3MEHEHUU

2 CBOMCTB XMMUYECKUX 3JIEMEHTOB 1 brbmmorexa [IOK

. https://m.edsoo.ru/00adb6b6
MEPBBIX TPEX MEPUOIOB

3 Krnaccudukarus 1 HOMEHKIATypa 1 bubmuorexa [JOK
HEOPraHUYECKUX BEIIECTB https://m.edsoo.ru/00adb7e2

4 Buabl XUMHUYECKOH CBA3H U THUIIBI 1 bub6nunoreka [JOK
KPUCTAUIMYECKUX PEIIETOK https://m.edsoo.ru/00adbac6
KontponbHas padora Nel o teme

5 «IToBTOpEeHUE U yriyOneHne 3HaHUI 1 1
OCHOBHBIX pa3J/IelIoB Kypca 8 Kiiacca

6 Krnaccudukarus XuMHIecKux 1 bubmuoreka [JOK
peakLuii 10 Pa3IM4YHbIM IIPU3HAKAM https://m.edso0.ru/00adbcbO
ITonsiTHE O CKOPOCTH XUMHUUYECKOU

7 eakuuu. [ToHATHE O TOMOTEHHBIX U 1 Bubmorexa [JOK
peaKiu. https://m.edsoo.ru/00adbe9a
TETEPOTCHHBIX PEAKITUAX
[TonsiTHE O XUMHUYECKOM PAaBHOBECHUH.

8 DakTOopbl, BIUSIOIINE Ha CKOPOCTh 1 bubnnorexa [IOK

pbl, . p https://m.edsoo.ru/00adc28c
XUMHUYECKOHN pEeaKIuu U NOJ0KEHUE
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XUMHYECKOTO paBHOBECHS
9 OKHCIUTETHHO-BOCCTAHOBUTEIBLHBIC 1 Bubmunoreka [JOK
peakuuu https://m.edsoo.ru/00adcade
Teopus 3IEKTPOIUTHYECKON
10 nccoruan. CUiIbHBIE U ci1a0ble 1 bubmaorexa HOK
a ’ https://m.edsoo.ru/00adcd68
AIEKTPOIUTHI
bu6mmoreka [{OK
11 51 7 1
OHHDIC YpABHCHUA peakiiin https://m.edsoo.ru/00add448
XHUMHUYECKHAE CBOMCTBA KUCIIOT U
12 OCHOBAHHUH B CBETE IIPEACTABIECHUN 1 budmiorexa [JOK
pvﬂ https://m.edsoo.ru/00add5d8
00 3NEKTPOTUTHYECKOMN TUCCOUALIAN
XUMHUYECKHE CBOMCTBA COJIEH B CBETE
13 [IpeICTaBIEHUNA 00 1 bubnnorexa LHOK
Pt . https://m.edsoo.ru/00add8b2
AJICKTPOTUTHICCKON AUCCOLMAITIHI
bu6mmoreka [JOK
14 I1 7 1
OHATHE O THAPOIHSE COMCH https://m.edsoo.ru/00add9d4
15 O06o011eHne 1 cucTeMaTH3aIHs 1 bu6mmoreka [IOK
3HaHUHU https://m.edsoo.ru/00addd12
ITpaktuueckas padora Ne 1.
16 «fl;)eIHGHI/Ie 3Kcnpe UMEHTAITBLHBIX 1 bubmorexa LOK
P https://m.edsoo.ru/00addbfa
3amauy
Kontponbnas pabora Ne2 o reme
17 «IIEKTPOTUTHUECKAA AUCCOLIAALNA 1 1 Brbmaorexa ITOK
p A HHATHA. https://m.edsoo.ru/00addecO
XUMHYECKUE PEAKITUU B PACTBOPAX)»
OO0111as XapaKTepUCTHKA TaJIOT€HOB.
18 XI/III-\]/I-II/I'—ICCKI::/IG CBI(;ﬁCTBa Ha IIpUMEpPE 1 budmiorexa [JOK
p p https://m.edsoo.ru/00addfe?
XJiopa
19 Xnoposogopos. ComnsiHasi KUCIIOTA, 1 bubamnoreka LHIOK
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XUMHYECKHE CBOWCTBA, MOYYECHHUE, https://m.edsoo.ru/00adel104
MIPUMEHEHUE
[TpakTuueckas padora Ne 2 mo Teme
20 «[Tomyuenne COMSTHON KHCIOTHI 1 bubmmorexa [IOK
¥ . . ’ https://m.edsoo.ru/00ade348
U3y4eHHE €€ CBOMCTB»
Brruncnenus mo ypaBHEHUSM
21 XUMHYECKUX PEaKIUil, €CIIN OINH U3 1 bubnnorexa [OK
p ’ https://m.edsoo.ru/00ade488
peareHToB J1aH B U30bITKE
29 OO6mrast xapakTepuCTHUKA SJIEMEHTOB 1 bubnmnoreka [IOK
VIA-rpymiibl https://m.edsoo.ru/00ade64a
AnoTponHble MOIU(GUKALIUY CEPBHI.
23 HaxoxeHune ceprl U €€ COeJUHEHUM 1 bubmmoreka [IOK
B npupoje. XUMHUYECKHUE CBOMCTBA https://m.edsoo.ru/00ade64a
cepsl
24 CepoBoz10pO/1, CTpOEHUE, 1 bubmuotexa [{OK
(bu3MUeCcCKue 1 XUMUIECKHE CBOICTBA https://m.edsoo.ru/00ade802
Oxcuppl cepbl. CepHasi KUCIIOTA,
25 ¢du3nyeckue 1 XMMUYECKHEe CBOWCTBA 1 brbmmorexa LIOK
’ https://m.edsoo.ru/00adea28
IIPUMEHEHUE
XUMHUYECKUE peaKinu, Jiexaliue B
OCHOBE TIPOMBIIIIJICHHOT O CIToco0a
IIOJIyYEHUS] CEPHOM KUCIIOTHI. bu6muorexa [IOK
26 1
XUMHUYECKOE 3arpsi3HEHUE https://m.edsoo.ru/00adec8a
OKPY’KaroIEn CpeJibl COeAMHEHUSIMU
cephl
97 Brruncienne MaccoBOM TOJIH BEIXOAA 1 Bbu6munoreka [JOK
MIPOJIYKTa PEaKLUH https://m.edsoo.ru/00adec8a
28 OOm1as xapakTepucTHKa SI€MEHTOB 1 bubnuoreka LIOK
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VA-rpynnsl. A30T, paclipocTpaHeHHe
B NpUpoJie, PU3HIECKHUE U
XUMHUYECKHE CBOMCTBA

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

AMMHuak, ero ¢puznyeckue u

29 XUMHYECKHE CBOUCTBA, IIOJIYUYEHUE U 1 bubnnorexa [OK
i v https://m.edso0.ru/00adf004
IIPUMEHEHHUE
IIpaxtrueckas padora Ne 3 mo Teme
30 «§0J1 eHHe al\leI/IaKa A3YYEHHE €r0o 1 bubmmorexa [OK
. e > 193 https://m.edso0o.ru/00adf180
CBOWCTB»

31 A3oTHas KUCIOTa, €€ (hu3nIecKue u 1 bubmuoreka [JOK
XUMHUYECKHE CBOMCTBA https://m.edsoo.ru/00adf306
Hcnonp30BaHre HUTPATOB U COJIEN
aMMOHHUS B KAYECTBE MHUHEPATBbHBIX

32 T00peHnii. XUMHUYECKOE 1 bubnnorexa [IOK
YA00P i . https://m.edsoo.ru/00adf518
3arpsi3HEHUE OKPYKaroIIei cpeapl
COEIMHEHNUSIMHA a30Ta
dochop. Oxcug dhocdopa (V) u

33 q)ocg)o pHaSI KI/ICJ'I((I))Ta (1)(1)1/11)3H(11e3:1<ne " 1 bubmorexa [TOK

p L https://m.edso0.ru/00adf68a
XUMHYECKUE CBOMCTBA, IOTy4YEHUE
Hcnonb3oBanue pocdaros B

34 KayecTBe MUHEPAIbHBIX YI00pEHUM. 1 bubnmoreka [JOK
3arpsi3HEHUE MIPUPOIHON CPEJIbI https://m.edsoo.ru/00adfc20
docharamu
VYraepon, paciipocTpaHeHHe B

35 npu E 2e1 g)mnlt){ecgl)de U XUMHYECKHUE 1 bubmmorexa LIOK

PHPOIE, https://m.edsoo.ru/00adfd9c
CBOWCTBa
36 Oxcuppl yriepona, ux Gpuznyeckue u 1 bub6munoreka [JOK

XUMHYECKHAE CBOMCTBA.

https://m.edsoo.ru/00adfebe
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DKomoru4eckue npooiIeMsl,
CBsi3aHHBIE ¢ OKcHI0M yriieposa (1V)
N bu6mmoreka [JOK

37 YTOMBHAS KACIOTA H € COMi . https://m.edso00.ru/00ae006¢
[Tpaktuyeckas padora Ne 4 mo Teme

38 "ITonmyueHne yrieKucioro rasa. 1 bubmmoreka [IOK
KauectBennas peaxius Ha KapOOHAT- https://m.edsoo.ru/00ae027e
non"

[TepBoHaYaTbHBIC TTOHATHS 00
39 OpPTaHWYECKUX BEIIECTBAX KaK O 1 bubnnorexa [OK
https://m.edsoo.ru/00ae054e
COEIIMHEHMSIX yriiepoaa
N bu6muoreka [[OK

40 Kpewnuii  ero cocxmenus 1 https://m.edso00.ru/00ae080a
[TpakTuaeckas padora Ne 5. Permenne

41 AKCIIEPUMEHTAIBbHBIX 33/1a4 110 TEME 1 bubnmoreka [HOK
«BaxHeillne HeMeTaJlJIbl U UX https://m.edso0.ru/00ae0bf2
COCITMHEHUS
KonTtponbsnas padora Ne3 mo teme

42 «BaxkHeiire HeMeTaJlIbl U UX 1 1 bubmorexa [JOK

https://m.edso00.ru/00ae0e18
COCIITHEHHUS
OO01as XxapakTepUCTUKAa XUMHYECKHUX
AJIEMEHTOB — METaJJIOB.

43 Merannuueckasi CBsI3b U 1 bu6mmoreka [JOK
METaJlJINYeCKask KpUCTaIIMYECKast https://m.edso0.ru/00ae103e
pemérka. duznyeckue cBOMCTBA
METaJIOB
XUMHYECKUE CBOMCTBA METAJIJIOB.

44 DNEKTPOXUMUYECKUH PAJT 1 butmmorexa LIOK

. https://m.eds00.ru/00ae1156
HaANpPSDKEHUH METaJIoB
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OO1me crnocoOb! MOTY4YEeHUs
MmetaiuioB. CiuiaBel. Beraucienus mo

45 aBHEHUSIM XUMHUYCCKUX PEAKIIUU bubnnorexa I[OK
yp peaKiH, https://m.edso00.ru/00ae1156
€CIIM OJTUH U3 PEareHTOB COJEPIKUT
pUMeCcH
46 ITonsiTHE 0 KOPPO3UU METAIIIOB bubnnorexa [OK
PP https://m.edso0.ru/00ae1278
bu6mmoreka [{OK
47
[Henounnie meraet https://m.edsoo.ru/00ae14b2
48 Oxcupl ¥ THIPOKCUIBI HATPUSA U bubmuoreka [IOK
Kayms https://m.edsoo.ru/00ae14b2
49 [Ilenoyno03eMeNnbHBIC METATIIBI — bubmuoreka [JOK
KaJIbIIUHA 1 Maroui https://m.edsoo.ru/00ael5e8
50 Baxueimume coeqnHeHns KaabIlUs bubnmorexa [OK
a H https://m.edsoo.ru/00ae15e8
51 O00011IeHIE U CUCTEMATU3AIHS
3HAHUH
JKEcTKOCTh BOMBI U CITOCOOBI €& bubmuoreka [[OK
52
YCTpaHEHMS https://m.eds00.ru/00ae1886
[IpakTueckas pabota Ne 6 mo Teme
53 "YEcTKOCTh BOABLI M METOJIBI €8 bubnnorexa [IOK
" 8 A https://m.edsoo.ru/00aelae8
yCTpaHEHUs
bubmuoreka [[OK
54 A 7
FIFOMITHITH https://m.edsoo.ru/00aelc64
AMpoTepHbIe CBONCTBA OKCHUJIA U bubnuoreka IIOK
55
TUIPOKCUIA https://m.edsoo.ru/00aelc64
56 Keneso bu6mmoreka [JOK

https://m.edsoo.ru/00ae1d86
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57 Oxkcupl, THIPOKCUABI U COJIU XKeje3a 1 bubnmnoreka [JOK
(1) u xene3a (1) https://m.edso00.ru/00ae35e6
58 O0001IEHE U CHCTEMATH3AIAA 1
3HAHUU
[IpakTnueckas pabota Ne 7. Perenue
JKCIIEPUMEHTAJIBHBIX 3a/1a4 110 TEME bubamnoreka L{IOK
59 . 1
«BaxHeume MeTaisl U uX https://m.edsoo.ru/00ae3de8
COCIMHEHUS»
Boruncnenus no ypaBHEHUSIM
XMUMUYECKUX PEaKIHid, €CITU OJMH U3
60 peareHToB J1aH B U30bITKE WIIN 1 bubmuoreka LIOK
COJIEP>KUT NpUMecH. Beruucnenus https://m.edso00.ru/00ae1750
MacCOBOM JI0JIM BBIXOJa MTPOAYKTA
peaxuu
61 O06o011eHne 1 cucTeMaTH3alus 1
3HaHUU
KontponbHas padora Ne4 o teme
62 «BaxHeHre MeTaibl 1 UX 1 1
COCIMHEHUS»
Bemecrsa nu Marepuainsl B bubnmnoreka LIOK
63 . 1
MOBCEIHECBHOH KU3HHU YEIOBEKA https://m.edsoo.ru/00ae3f50
64 XHUMHYECKOE 3arpsi3HEHNE 1 bu6muoreka LIOK
OKpY’Karollen cpeibl https://m.edso00.ru/00ae4270
65 Poinp xumuu B perieHnn 1 bubnuoreka LIOK
AKOJIOTHYECKUX TIPOOIEM https://m.eds00.ru/00ae4270
66 PesepBubIil ypok. O600meHne u 1 bubmuotexa [{OK
CUCTEMAaTU3alus 3HAHUU https://m.edsoo.ru/00ae0d0a
67 PesepsHbiii ypok. O600meHue u 1 bubmoreka [IOK
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cucTeMaTHu3alnus 3HaHuH! https://m.edsoo.ru/00adb33c

1 Bubmunoreka [JOK
https://m.edsoo.ru/00ad9cb2

68 PesepHblil ypok. O6001eHue 1
CHCTEMAaTH3alMsI 3HAHUIT

OBIIEE KOJIMYECTBO YACOB I10 68 4 7
[NPOI'PAMME
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YYEBHO-METOAUYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI JJISA YYEHUKA

Xumus 8 kinacc/I"abpuensa O.C., OctpoymoB WN.I'., Cnankos C.A., «IIpocBemnieHue;
Xumus 9 xnace/ I'abpuensa O.C., «[Ipocsemenue»

METOINUYECKHUE MATEPHUAJIBI JJIA YYUTEJIA

Tabpuenam, O. C. Xumusl. § kinacc: yueOHUK U1 001ieodpa3oBareibHbIX yupexaeHuil O.
C. I'abpuensn. -M.: poda, 2007.

Cbopnux MaTepraioB 10 peann3anuu QpeaepaabHOro KOMIIOHEHTA ITOCy1apCTBEHHOTO
cTaHzapTa o01ero oopa3oBaHus B 0011e00pa3zoBaTeNbHBIX YupexkaeHUsIX Bonrorpaackoit
obnactu -Bonrorpaza: Yuurens, 2006.

T'abpuensn, O. C. Xumus. 8 Kinacc: KOHTPOJIbHEIE U poBepouHbie padboTsl O. C.
Iabupuensu u ap. - M.: [lpoda, 2003.

Tabpuenan, O. C. Xumus. 8 kiacc: padboyas Tetpanp k yueoHuky O. C. 'abpuensaa O. C.
I'abpuensn, A. B. fmykosa. - M.: [Ipoda, 2007.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI 1 PECYPCBbI

CETU UHTEPHET

MynbTrMeTuitHBIC 00pa30BaTEeIIbHBIC PECYPCHI.
http://www.chemnet.ru

["azera «Xumusi» u caiit ais yuurtens «5 uay Ha ypok xumumn» http://him.1september.ru.

Enunas xomnekius [{OP: Ipenmernas komteknus «Xumus» http://school-
collection.edu.ru/collection/chemistry. http://rushim.ru/books/books.htm.

DrexkTpoHHas 6HOIHOTEKA YIeOHBIX MAaTEPHAIOB M0 XUMKHK Ha moprtane Chemnet.ru
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