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IHHOACHUTEJBHAA 3AIINCKA

[IporpaMMa MmO XUMUM Ha YpOBHE OCHOBHOIO O0OIIEro 0oOpa30BaHMsS COCTaBJI€Ha Ha OCHOBE
TpeOOBaHUII K pe3ylbTaraM OCBOSHHUS OCHOBHOW 00pa30oBaTENIbHON MPOrpaMMBbl OCHOBHOTO OOIIETro
obpasoBanus, npeactaBieHHbIX B @I'OC OO0, a takxke Ha ocHOBE ¢enepalibHONW pabodeil mporpamMmsl
BOCIIUTAHUS U C y4ETOM KOHIICIIIMU TPEMOJaBaHUs Y4eOHOro mpeamera «XUMHS» B 00pa30BaTEIbHBIX
opranuzanusx Poccuiickoit @enepanum.

[IporpamMma mo xuMuu AaéT MPEACTaBICHHE O IENSIX, OOIIe cTpaTeruu OoOydeHUs, BOCIIUTAHUS U
pa3BUTHs OOy4aloOIIUXCsl CpPeACTBAMHM Y4eOHOro IMpeaMeTa, YCTaHaBIUBAeT o0053aTelbHOE MpPeaIMETHOE
coJiep)KaHue, IpelycMaTpuBaeT paclpeesieHue ero o KiaccaM U CTPYKTYpUPOBAHUE 110 pa3jesiaM U TeMam
OporpaMMbl 1O XHMHHU, ONPENENSeT KOJIWYECTBEHHbIE W KAueCTBEHHBIC XapaKTEPUCTUKU COJECpIKaAHUS,
PEKOMEHIYEMYIO MOCTIEAOBATEIHbHOCTh U3YUCHHUSI XUMUU C YUETOM MEKIPEIMETHBIX M BHYTPHUIIPEIMETHBIX
CBsI3€H, JTIOTUKKU Yy4eOHOTO Mpoliecca, BO3PACTHBIX 0COOEHHOCTEW O0YYaroIIMXCs, ONMpEAeNsieT BOZMOXHOCTH
npeaMeTa JiIsl peaiu3aiuu TpeOOBaHM K pe3ysibTaTaM OCBOSHHUS OCHOBHOM 00pa3oBaTeIbHOM MpOrpaMMbl Ha
YPOBHE OCHOBHOT'O 0011ero o0Opa3oBaHus, a Takxke TpeOoBaHUI K pe3yiabTaTaM OOy4YeHHs] XUMHUH HAa YPOBHE
1esaeil U3ydeHus MpeaMeTa U OCHOBHBIX BHUOB Y4€OHO-IO3HABATEIHHOM JEATEILHOCTH O0Yy4Yaromerocs mo
OCBOGHUIO YUeOHOTO CO/IePIKAHMUS.

3HaHWE XUMHH CIYXXUT OCHOBOW i (HOPMHPOBAHUS MHPOBO33PCHHS OOYYArOIIErocs, €ro
NOPEJCTAaBICHU O MaTepUaIbHOM €IUHCTBE MHUpPA, BAXHYIO pOJIb UIpaloT (QopMHUpyeMble XUMUEH
MPEACTABJICHUS] O B3aMMOIIPEBPAIICHUSAX SHEPTUU U 00 HBOJIOIMHU BEHIECTB B MPUPOJAE, O MYTSAX PEHICHUS
NI00ANBHBIX MPOOJIEM YCTOWYMBOTO Pa3BUTHS 4YENOBEUYECTBA — CBHIPHEBOM, DHEPreTUYECKOM, MUIIEBOW H
HKOJIOTHYECKON 0€30MacHOCTH, POOIIEM 3IpaBOOXPAHEHUS.

N3yuenune xumuu:

CIOCOOCTBYET pean3allii BO3MOXKHOCTEH sl caMOpa3BUTUS U (POPMUPOBAHUS KYJIbTYPhl JIUYHOCTH,
e€ obmielt u GyHKIIMOHATIBHOW IPaMOTHOCTH;

BHOCHUT BKJIaJ] B JOPMUPOBAHUE MBIIIICHUS] M TBOPUECKUX CIIOCOOHOCTEHM 00yUarOIIMXCs, HABBIKOB UX
CaMOCTOSITENIbHON ~ y4eOHON  /eATeThbHOCTH, OKCIEPUMEHTAIBHBIX U  HUCCIEJOBATENbCKUX  yYMEHUH,
HEOOXOIMMBIX KaK B TTOBCEAHEBHOM XKM3HU, TaK U B MPOPECCUOHATBHOU JIEATETLHOCTH;

3HAKOMHUT CO CIenu(UKod HAyYHOTO MBIIUICHUS, 3aKJIaIbIBA€T OCHOBBI IIEJIOCTHOTO B3IUIAJa Ha
€IMHCTBO MPHUPOJIBI U YEJIOBEKA, SABJISIETCSI OTBETCTBEHHBIM ATAarioM B ()OPMUPOBAHUH €CTECTBEHHO--HAYYHOM
TPaMOTHOCTH O0yYaIOUTNXCS,

CrocoOCTBYeT (POPMUPOBAHUIO IIEHHOCTHOTO OTHOIICHUS K €CTECTBEHHO--HAYYHBIM 3HAHUSM, K
IpUpoJie, K YeTIOBEKY, BHOCUT CBOM BKJIaJ B 9KOJOTHYECKOE 00pa30BaHUE 00YyJarOIINXCS.

JlanHble HampaBieHUs B OOy4YEHUU XHMHHM OOECTeUMBAIOTCS CHENU(UKON colep)KaHus y4yeOHOro
npeaMeTa, KOTOPBIM SIBISETCS MEAarorndeckd aJanTUPOBAaHHBIM OTpaKeHHEM 0a30BOW HAayKu XHMHH Ha
OTPENICIIEHHOM JTalle €€ pa3BUTHSA.

Kypc xuMum Ha ypoBHE OCHOBHOrO 0OImIero oOpa3oBaHUsS OpPUEHTHUPOBAH Ha OCBOCHHUE
00yJaroNMMHUCS CUCTEMBI TIEPBOHAYAILHBIX MOHATHH XUMHU, OCHOB HEOPTAHMYECKOW XMMHH U HEKOTOPBIX
OT/IENIbHBIX 3HAUMMBIX OHATUI OPraHN4YeCKON XUMHUH.

CtpykTypa coaepx)aHus IPOrpaMMbl IO XUMUU CHOPMHPOBAHA HA OCHOBE CUCTEMHOTO MOJIX0/1a K €€
nzydeHuto. CopaepkaHue CKIQAbIBAETCS U3 CUCTEMbI MOHATUH O XHMMHUYECKOM D3JIEMEHTE U BEIECTBE U
CHUCTEMBI TIOHATHUH O XUMHUYECKOW peaknuu. OO0 ITH CHUCTEMBI CTPYKTYPHO OpPTaHW30BAaHBI MO MPUHITUITY
MOCJIEIOBATEIBLHOTO PA3BUTHSI 3HAHUN HA OCHOBE TEOPETHUUECKUX MPECTABICHUN Pa3HOTO YPOBHS:

— aTOMHO--MOJIEKYJISIPHOTO YY€HHUSI KAaK OCHOBBI BCETO €CTECTBO3HAHMS;

— Ilepuonuueckoro 3akona J[. 1. MenaeneeBa kak OCHOBHOT'O 3aKOHA XUMHH;

— YUY€HHUS O CTPOEHUHU aTOMa U XUMHYECKOU CBS3H;

— IpEeCTaBICHUH 00 AIEKTPOTUTHICCKON JUCCOIMAIINH BEIIECTB B PACTBOPAX.

Teopernueckre 3HaHHUS pacCMATPUBAIOTCS HA OCHOBE SMIIUPHUYECKH MOJTYYEHHBIX M OCMBICICHHBIX
($akToOB, pa3BUBAIOTCS MOCIEAOBATEIHHO OT OJHOTO YPOBHS K JPYromy, BBIONHSSA (DYHKIIUU OOBSCHEHHS U
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IIPOTHO3UPOBAHUSL CBOMCTB, CTPOEHUS M BO3MOXHOCTEM MPAKTUYECKOIO TPUMEHEHHS U IOIYYEHUS
M3Y4aeMbIX BEIIECTB.

OcBoeHue mporpamMmbl MO XUMHUHU CIOCOOCTBYET (POPMHUPOBAHUIO MPEACTABICHUS O XHUMHUYECKOMN
COCTaBJISIOLIECH HAYYHOM KapTHUHBI MHUpa B JIOTUKE €€ CUCTEMHOW MNPUPOJbI, LIEHHOCTHOIO OTHOLIEHHUS K
Hay4YHOMY 3HAHMIO U METOJaM IO3HAaHUs B HayKe. M3yueHne XuMHUH IPOUCXOJUT C MIPUBJICYEHUEM 3HAHUM U3
paHee M3Y4EHHbIX Yy4eOHbIX npeameToB: «Okpyxaromuil mup», «buonorus. 5-7 xnacce» u «®dusuka. 7
KJIace».

[Ipu u3y4eHUu XMMUU TPOMCXOIUT (POPMHPOBAHUE 3HAHMIA OCHOB XMMHMYECKOW HAyKH Kak o0jacTu
COBPEMEHHOI'0 €CTECTBO3HAHMS, NMPAKTUYECKOM IEATEIbHOCTH 4YEJIOBEKa M KAK OJHOIO0 M3 KOMIIOHEHTOB
MHUPOBOH KyJIbTYpHI. 3a/1a4a yueOHOTO MPEeIMeTa COCTOUT B (HOPMUPOBAHUM CUCTEMBI XUMUYECKHX 3HAHUN —
BaOXHEHIINX (aKTOB, MOHATHI, 3aKOHOB U TEOPETUYECKUX IMOJIOKEHUM, JOCTYMHBIX 00001eHui
MHPOBO33PEHUYECKOTO XapakTepa, s3blka HayKd, B MPHOOMIEHHMM K HAYYHBIM METOJaM IIO3HAaHHUSA IpU
M3YYEHUU BEIIECTB U XUMUYECKUX peaklMii, B (GOPMUPOBAHUU U PA3BUTHH MO3HABATEIbHBIX YMEHUU M HX
IPUMEHEHUU B Y4eOHO-IIO3HABATEJIbHONM M Yy4eOHO-MCCIIEN0BATEIbCKONW JESATENIbHOCTH, OCBOCHUU IPABUII
0e30MmacHOro 00palleHus C BEIECTBAMH B IIOBCETHEBHOM KU3HU.

[Ipu nM3ydyeHMM XMMHUU HAa YpPOBHE OCHOBHOTO OOIEro oOpa3oBaHMs BaKHOE 3HAYCHHE MPHOOpETn
TaKue 1eJIH, KakK:

— (dopMUpOBaHHE HHTENIEKTYaJIbHO PAa3BUTOW JUYHOCTH, TOTOBOM K C€aMOOOpa30BaHUIO,
COTPYJIHUYECTBY, CaMOCTOSITEIbHOMY IPUHSATUIO pEILICHUH, CIIOCOOHOW aJanTUpOBaThCsi K OBICTPO
MEHSIOIIMMCS YCIIOBUSM JKU3HU;

— HANpPaBIEHHOCTb OOYYEHHs Ha CHCTEMaTH4YecKoe MPUOOIICHHEe 00YyJYarolUXcsl K CaMOCTOSTENbHOM
MIO3HABATEILHOW JEATETHLHOCTH, HAYYHBIM METOJaM IO3HaHUS, (OPMUPYIOIIMM MOTHBALUIO U pPa3BUTHE
CIOCOOHOCTEH K XUMUU;

— obecreyeHne ycJIOBHM, COCOOCTBYIONIMX MPUOOPETEHHIO 00YUYaIOIUMUCS OMBITa Pa3HOOOPa3HOM
NEeSTEIbHOCTH, MO3HaHMSI W CAMOIO3HAHUS, KIIIOUYEBBIX HABBIKOB (KJIOUEBBIX KOMIIETEHLIMI), HMMEIOLIUX
YHHUBEPCAIbHOE 3HAYEHUE ISl PA3JIMYHBIX BUJIOB JIE€ATEIbHOCTH;

— ¢opmupoBaHue oO0mel (yHKIMOHAIBHOW M €CTECTBEHHO-HAyYHOW TI'pPaMOTHOCTH, B TOM YHCIIE
YMEHHMH OOBSICHITH U OLIEHUBATh SIBJICHUS OKPYKAIOILIEr0 MUpPa, UCIIOJIb3Ys 3HAHUS U OMBIT, IOJIyYEHHbIE TIPU
U3y4eHUH XUMUH, IPUMEHATh UX MPHU PEIIEHUH TPOOIEM B TOBCETHEBHOM KU3HU U TPYIOBOH JAEATEIbHOCTH;

— (¢opmHpoBaHHE Yy OOY4YalOUIMXCS TYMAHUCTHYECKUX OTHOIICHUH, TOHMMaHUS II€HHOCTU
XUMUYECKUX 3HAHUU 1 BBIPAOOTKH IKOJOTHYECKH IIeJIecCOO0pa3HOTO IMOBENEHUS B OBITY U TPYHAOBOM
JEATENIBHOCTH B LIETISIX COXPAHEHUSI CBOETO 3/J0POBbS M OKPYKAIOUIEH PUPOIHON CPEIBI;

—pa3BUTHE MOTHMBALIMU K 00y4eHHIO, CHOCOOHOCTEH K CAMOKOHTPOJIIO U CAaMOBOCIIUTAHUIO HA OCHOBE
YCBOEHHUS OOIIEUEI0BEYECKUX LIEHHOCTEN, TOTOBHOCTU K OCO3HAHHOMY BBIOOPY MPOQMIIS U HAIIPaBI€HHOCTH
JaNbHEUIEro o0yueHusl.

Oo11iee yKcio 4acoB, OTBEAEHHBIX /ISl M3YYEHUS XMMUU Ha YPOBHE OCHOBHOI'O 00111ero 00pa3oBaHus,
cocraBnsieT 136 yacoB: B § kimacce — 68 yacoB (2 yaca B HeZleni0), B 9 kitacce — 68 gacoB (2 yaca B HEJIENIO).
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COJAEP/KAHUE OBYYEHUA

8 KUIACC

IlepBoHaYa/IbHbIE XMMUYECKHE TOHATHSA

[Ipenmer xumuu. Ponab XMMuUM B KU3HU 4YellOBeKa. XUMHUS B CHUCTEME HayK. leia M BellecTBa.
®du3nyueckue CBONCTBA BEIIECTB. ATperarHoe cocTosiHue BeuecTB. [loHsATHE 0 MeTo/lax MO3HAHUS B XUMHH.
YucTeie BemecTBa U cMecu. CiocoObl pa3iejieHUsl CMecei.

ATOMBI M MOJIEKYJBl. XUMHUYECKHE 3JeMeHThl. CHMBOJBI XUMHUYECKHX 3J1eMEHTOB. IIpocThie u
CJIOKHBIE BEIleCTBa. ATOMHO-MOJIEKYJISIPHOE yUEHUE.

Xumuueckasi popmyna. BaneHTHOCTP aTOMOB XMMHUYECKHX 3JIEMEHTOB. 3aKOH MOCTOSHCTBA COCTaBa
BemlecTB. OTHocuTenbHass aToMHas Macca. OTHocuTenbHash MOJIEKYJsipHas Macca. MaccoBas A0S
XUMHUYECKOI'0 2JIEMEHTA B COCUHEHUH.

KonnuectBo BemectBa. Moinb. MonspHas Macca. B3auMoCBs3b KONMMYECTBA, Macchl M UHUCIA
CTPYKTYPHBIX €IMHHUII BeulecTBa. Pacu€rsl o hopMysnaM XMMHUYECKUX COSTUHEHU.

Ou3nyeckue U XUMHUYECKHE SBICHHUS. XHUMUYECKas peakius U e€ NMPU3HAKU. 3aKOH COXpaHEHUS
Macchl BellecTB. XHMHUYecKHe YypaBHeHMs. Kiaccuukamus XUMHUUECKMX peakuuid (coeluHeHus,
pa3oKeHMS, 3aMeIIeHUs, 0OMEHA).

Xumuueckuii IKCnepumenm:

3HaKOMCTBO C XMMHYECKOH MOCYIOH, MpaBujiaMu padOThl B J1a00OpaTopuu M MpuéMamMu OOpamieHus ¢
1abopaTopHBIM 000pYAOBaHHEM, M3y4EHHE W OMUcaHHe (U3MYECKUX CBOMCTB 00pa3lloB HEOPTraHUYECKHX
BElIECTB, HaOII0eHNE (PU3NUECKUX (IUIaBJIEHUE BOCKA, TasHUE JIbJa, PACTUPAHUE caxapa B CTYIKE, KUIIEHUE
U KOHJICHCAIIUS BOJbl) U XUMHUYECKUX (TOPEHHE CBEYH, IPOKATMBAHUE METHOW MPOBOJIOKU, B3aUMOJICHCTBUE
MeJla C KHCJIOTOM) SIBJICHWUH, HAOJIOJIEHUE M ONMCAaHUE IMPU3HAKOB IPOTEKAHMSI XUMUYECKHX peaKlui
(pa3nokeHue caxapa, B3aUMOJIeIICTBHE CEpHON KHUCIOTHI C XJIOPUIOM OapHsl, pa3oKeHHe THIPOKCHIA MEIH
(1) mpu HarpeBaHuH, B3aMMO/ICHCTBHE Kene3a ¢ pacTBopom comu meau (1), u3ydenne crocoOoB pasieieHus
CMeceil: ¢ TOMOIIbI0 MarHuTa, (PUIBTPOBAHUE, BHINAPUBAHUE, NUCTUILIAIUS, XpoMmarorpadus, MpoBeIeHNE
OUYMCTKH MOBApEHHOW COJIM, HAONIOACHUE U OIMCAaHUE PEe3yJIbTaTOB MPOBENEHHUS OIbITA, WIUIIOCTPUPYIOIIETO
3aKOH COXPaHEHHUsI MacChl, CO3JIaHHE MOJIesIel MOJIEKY (IapOCTEPIKHEBBIX ).

Baueiiue npeacraBuTe/ M HEOPraHNYeCKMX BellecTB

Boznyx — cmech rasos. CocraB Bo3nyxa. Kuciopon — aneMmeHT u npocrtoe Bemectso. Haxoxnenue
KHUCIIOpOJia B MpUpoJe, Gpu3ndyeckue M XUMHUYECKue cBoilcTBa (peakuuu ropenus). Oxcunbl. I[Ipumenenue
kucinoposaa. CriocoObl MOMydeHUs! KUCIO0poaa B 1a00paTOpUM U MPOMBILILIEHHOCTH. KpyroBopoT kucinopoaa B
npupoe. O30H — aIoTpoIHas MoAuduKalus KUCIOpO/a.

TennoBoit 3pdexT Xxumuueckor peakiuy, TePMOXUMHUYECKHE YPABHEHUS, 3K30- U SHAOTEPMUUECKUE
peakuuu. TOIIMBO: Yroib W METaH. 3arpsi3HEHHE BO3/yXa, YCHUJIEHHME MapHUKOBOro 3¢ddexra, paspylieHue
030HOBOTO CJIOSI.

Bogopon — snmemeHT M mpocroe BemiecTBo. HaxoxkneHue Boopoaa B Hpupojne, (QU3MYEcKHe u
XMMHUYECKHE CBOMCTBA, IPUMEHEHHE, CIIOcO0bI omydeHus. Kucnoter u conu.

Mossipabliii 00b€M ra30B. Pacu€Tel M0 XUMHUYECKUM ypaBHEHHUSIM.

dusnyeckue cBOMCTBa BOAbl. Bona xak pactBopurens. PacTBopbl. HacelllieHHbIE M HEHACHILLICHHBIE
pactBopbl. PacTBOpMMOCTH BelllecTB B BoJie. MaccoBasi 1oJisl BEIIECTBA B pacTBOpe. XMMHYECKHE CBOWCTBA
Boibl. OcHoBaHMs. Poiib pacTBOpoB B NpHUpPOAE M B KU3HU uenoBeKka. KpyroBopoT BOJbl B IpPUPOJE.
3arpsizHeHue NpupoaHbIX BoJ. OXpaHa U OYUCTKA IPUPOJIHBIX BOJ.

Knaccupukanuss ~ HeopraHmdyeckux — coenmHeHMid.  Oxcuupl.  Kiaccudukamust ~— OKCHIOB:
coyieoOpa3yrorire (OCHOBHBIE, KHCIOTHBIE, aM(pOTEepHbIE) U HecosieoOpasyrommue. HoMeHKkIaTypa OKCHIIOB.
Pusnyeckue U XMMUYECKHE CBOMCTBA OKCUIOB. [lonydeHne okcuaos.

OcnoBanusa. Knaccudukaruss OoCHOBaHWMW: IIENOYM W HEPACTBOPHMMEBIE OCHOBaHUs. Homenkmarypa
OCHOBaHUH. PU3NYECKUE U XUMUYECKHUE CBOMCTBA OCHOBaHUMU. [lonmydeHne ocHOBaHMiA.
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Kucnorsl. Knaccugpukanus kucnor. Homenknatypa kuciaor. @u3nueckue ¥ XUMHUYECKHUE CBOWCTBA
kucioT. Psan akruBHoctn MetamioB H. H. bekeroa. [lonydyenue kucior.

Conu. Homenkinarypa coneil. @u3znueckue 1 XuMuieckue cBoicTsa cozeil. [lonydenue coneil.

['eneTnueckas CBsSI3b MEXKIYy KJIACCAMH HEOPIaHUYECKUX COCTMHEHUM.

Xumuueckuii IKcnepumenm:

KaueCTBEHHOE OIpeAesieHue COAEp)KaHHUA KHUCIOopoJa B BO3AyXe, IOJydyeHue, coOupaHue,
pacro3HaBaHHe M W3y4yeHHE CBOWCTB KHCIOpOJa, HAOIIO/ICHHE B3aWMOJICHCTBUS BEIIECTB C KHCIOPOAOM U
YCIIOBUSI BO3HUKHOBEHHUS M IMpEKpallleHusi ropeHus (moxapa), O3HAKOMJIEHHE C OO0pa3lamMH OKCHUIOB U
ONKCaHHE MX CBOKMCTB, MOJYy4YEeHHUE, COOMpaHHE, PACIO3HABAHUE W M3YYCHHE CBOMCTB BOJOpOJa (TOpEHHE),
B3auMojieiicTBUe Bojopoaa ¢ okcuaoM wmead (Il) (BO3MOXXKHO HCIIONB30BaHHE BHICOMATEPUATIOB),
Ha0I0/IeHue 00pa3I0B BEIIECTB KOJIMYECTBOM 1 MOJIb, UCCIIEJOBaHHE OCOOEHHOCTEN PAaCTBOPEHHUSI BEILIECTB C
pa3IMYHON PaCTBOPUMOCTHIO, PUTOTOBJIEHNUE PACTBOPOB C OMPEACIEHHON MAacCOBOM J0JIE pacTBOPEHHOTO
BEIIECTBa, B3aUMOJICHCTBUE BOABI C MeTallaMH (HaTpUeM U KajbleMm) (BO3MOXXHO HCIOJIb30BaHUE
BUIEOMATEPHAJIOB), UCCIIEOBAaHUE OOpa3I0B HEOPTaHMYECKUX BEIIECTB PA3JIMYHBIX KJIACCOB, HAOIO/IECHHE
M3MEHEHUSI OKPACKU MHIMKATOPOB B PACTBOPAX KUCIOT U IIEJIOYEH, U3yYCHHE B3aUMOJICUCTBUS OKCUIA MEIU
(I ¢ pacTBopoM CcepHOW KHCIOTBI, KHCIOT C METaJUIAMH, PEAaKUUil HEUTpaM3alui, IOJIy4CHUE
HEpPacTBOPUMBIX OCHOBAHWI, BBITECHEHME OJIHOIO MeTajula JpPYyrUM M3 pacTBOpa COJM, pEIICHUE
AKCIEPUMEHTAIBHBIX 3a7a4 M0 TeMe «BakHelIme KJ1acchl HEOPraHWUYECKUX COEAUHEHUI.

Iepuonuyeckuii 3akon u Ilepuoanyeckas cucreMa xumnuecknx iemenToB . U. MenaeseeBa.
Crpoenne atoMoB. XumMuueckasi cBsi3b. OKHCINTEJIbHO-BOCCTAHOBUTE/IbHbIE PeaKIUH

[lepBbie MOMBITKH KiIacCU(DUKAIIMM XUMUYECKUX JIeMEHTOB. [loHATHE 0 TpyIax CXOAHBIX 3JIEMEHTOB
(esoYHbIe M IIEIOYHO3EMENIbHBIE METAILIbI, TAJOT€Hbl, HHEPTHBIC Ta3bl). DIIEMEHTHI, KOTOPBIE 00pazyroT
amM(bOTepHBIE OKCUABI U TUIAPOKCUIBL.

[Iepnonnueckuit 3akoH. I[lepmommueckas cucrema xumudeckux saeMeHToB [[. M. Menneneesa.
Kopotkonepuonnas u jmHHOnepuoaHas ¢opmsl [lepuoanyeckoit cucreMbl XuMudeckux snementon J[. .
Menneneesa. Ilepuonbl u rpynnsl. PU3MUECKUN CMBICI MOPSAKOBOTO HOMEPA, HOMEPOB MEPHUOJA U TPYIIIbI
JJIEMEHTA.

Crpoenue aromoB. CoctaB aTOMHBIX siiep. M3oTomnbl. DnekTpoHsl. CTpoeHHE 3JEKTPOHHBIX 0007104eK
aToMOB nepBbIx 20 xumuueckux snemeHToB Ilepuoguueckoit cucremsl JI. 1. MenneneeBa. XapakTtepucTuka
XHMHYECKOT0 3JIEMEHTA IO ero nojoxeHuto B [lepuoanueckoit cucreme . . Mennaeneena.

3aKOHOMEPHOCTH M3MEHEHMsS pajguyca aTOMOB XHMUYECKHMX JJIEMEHTOB, METAUNIMYECKUX U
HEMETAJUTMYECKUX CBOMCTB IO IpyNIaM U Mepruoam.

3nauenue llepuommnueckoro 3akoHa u Ilepuoguyeckoll CUCTEMBI XMMHYECKHX JJIEMEHTOB IS
pa3BuTHs Hayku U npaktuku. [{. . MenzaeneeB — yd€HbIN U TpaXAaHUH.

Xumnueckasi cBs3b. KoBajeHTHas (MOJsipHas M HEMOJSPHAas) CBsI3b. OJIEKTPOOTPULATENBHOCTh
XUMHYECKHX 3JIeMeHTOB. VloHHast CBSI3b.

Crenenp okucneHus. OKHCIUTENBHO--BOCCTAHOBUTEIbHBIE peakuuu. IIporecchl oOkuciaeHus u
BOCCTaHOBJIEHUS. OKHCINTEIN U BOCCTAHOBUTEIIH.

Xumuueckuii IKcnepumenn.

M3y4YeHHE OO0pa3loB BEIIECTB METANIOB W HEMETaNIOB, B3aUMOJEMCTBHE THUIPOKCHUIA IMHKA C
pacTBOpaMHM KHCJIOT M IIENOYEH, NPOBEACHHUE OIBITOB, WJUIIOCTPUPYIOLIUX HPUMEPBl OKHUCIUTEIBHO-
BOCCTAaHOBUTEJIBHBIX peaKkuil (ropeHne, peakuy pa3ioKeHus, COSMHEHNS).

Mesicnpeomemmnie céasu

Peanusanuss MeXNpeaIMETHBIX CBA3EH NP M3YYEHMM XUMHUU B § KJAacce OCYIIECTBISECTCA 4epes
UCIIOJIb30BaHUE KaK OOIINX €CTECTBEHHO--HAYYHBIX MOHATHUH, TaK U MOHATHH, SBJISIOMUXCS CUCTEMHBIMU /IS
OTJIEIbHBIX NPEAMETOB €CTECTBEHHO--HAY4YHOTO ITHKJIA.
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OOm1re ecTeCTBEHHO--HAYYHBIEC MOHATHSA: HAyYHBIH (DaKT, TUIIOTE3a, TEOPHs, 3aKOH, aHAJHN3, CUHTES,
KjIaccupukanus, MEepUOAUYHOCTb, HAOJIOJEHUE, SKCIIEPUMEHT, MOJEIMPOBAHUE, W3MEpPEHHE, MOJEIb,
SIBIICHHE.

®dusnka: mMartepus, aToM, 3JEKTPOH, NPOTOH, HEHTPOH, MOH, HYKJIHJ, U30TOINbI, PAJUOAKTUBHOCTD,
MOJICKyJa, JJIEKTPUUECKUH 3apsil, BEIIECTBO, Telno, OO0BEM, arperaTHoe COCTOSHHE BEIIeCTBa, ras,
(du3nueckre BeIUYHHBI, €IMHULBI U3MEPEHUsI, KOCMOC, TUIaHEThI, 3B€3/1b1, CoHIIE.

buonorus: porocunres, npixanue, ouocdepa.

I'eorpadus: armocdepa, rugpocdepa, MUHEPAIIbI, FOPHBIE OPO/IbL, I10JIE3HBIE UCKOIIAEMBbIE, TOILIUBO,
BOJIHBIE PECYPCHI.

9 KJIACC

BemecTBO M XUMHYeCKasi peaKIusi

Ilepnonnueckuit 3akoH. Ilepuoguueckas cucrema xumudeckux snemeHToB [[. M. Menneneesa.
Crpoennie aToMOB. 3aKOHOMEPHOCTH B U3MEHEHUH CBOMCTB XMMUYECKUX 3JIEMEHTOB MEPBBIX TPEX MEPUOJIOB,
KaJIMs, KaIbLUs U UX COCAMHEHUI B COOTBETCTBUH C TOJIOKEHUEM AJIeMeHTOB B [leproanueckoii cucreme u
CTPOEHHUEM HUX aTOMOB.

Crpoenne BemiecTBa: BUIbl XMUMHUYECKOH CBSI3U. THITBI KPUCTAJUIMYECKHX PEMIETOK, 3aBUCHUMOCTD
CBOMWCTB BEILIECTBA OT TUIA KPUCTAJUINYECKOM PEIIETKU 1 BUJ]a XUMUUYECKON CBSI3U.

Knaccupukanuss m HOMEHKJIAaTypa HEOPraHMYECKHUX BEHIECTB. XHMHUYECKHE CBOHCTBA BEIIECTB,
OTHOCSIIMXCS K pa3jIMyHbIM KJIacCaM HEOPraHUYECKUX COEJUHEHUH, FeHEeTHYeCKas CBsI3b HEOPraHWYECKHUX
BEIIIECTB.

Knaccupukanuss XMMHYECKHX peakUUil 10 pa3duyHbIM IpH3HaKaMm (IO 4YHCIy UM COCTaBy
YYaCTBYIOUIMX B PEAKIWW BEIIECTB, IO TEIUIOBOMY 3(QeKTy, Mo H3MEHEHHIO CTEleHEH OKHUCICHUS
XMMHUYECKHX 3JIEMEHTOB, 10 0OPAaTUMOCTH, 10 YYaCTHIO KaTaau3aTropa). JK30- U S3HAOTEPMHUECKUE PEaKLUH,
TEPMOXUMHUYECKHE YPaBHEHUSI.

ITonatue o ckopocTu xumuueckon peakiuu. [lonarue o6 oOpaTUMBIX M HEOOPATUMBIX XMMUYECKUX
peakmusix. IloHsATHE O TOMOTEHHBIX W TeTEepOoreHHBIX peaknusx. [lonstue o karammse. [lomatue o
XMMHUYECKOM paBHOBecuH. MDakTophl, BIUAIOIMIME HAa CKOPOCTb XHMHUYECKOM peaklIud U MOJOXKEHHE
XUMHYECKOTO paBHOBECHSI.

OKuCINTENBHO-BOCCTAHOBUTENIbHBIE peaxiuu, AIIEKTPOHHBIN OanaHc OKHCIUTEIBHO-
BOCCTAaHOBUTENbHOW peaknuu. COCTaBlieHHE ypaBHEHHH OKHCIHTEIHHO--BOCCTAHOBHTEIBHBIX pEaKIUil ¢
UCIIOJIb30BAaHUEM METO/Ia AJIEKTPOHHOTO OajaHca.

Teopust AMEKTPOIUTUYECKON AMCCONMAIMH. DIIEKTPOJUTHI U HEDIEKTPOIUTHL. KaTHOHBI, aHHOHBI.
MexaHu3M JMCCOLMAIMM BEIIECTB C Pa3IMYHBIMU BHUJAMHU XUMHUYECKOW cBsA3HM. CTeneHb AMCCOLUAIMH.
CuiibHBIE U CITa0bIe DJIEKTPOITUTHL.

Peakiiuu noHHOrO 0OMeHa. Y CoBUs MPOTEKAaHUsI peakIMii HOHHOTO OOMEHa, MOJIHbIE U COKpAIIEHHBIE
HMOHHbIE ypaBHeHHUs peakuuil. CBoilcTBa KHCJIOT, OCHOBAaHMHW M coJiel B CBeTe NpeACTaBICHHM 00
ANEKTPOIUTUYECKOH uccoruanuu. KauecTtBeHHbIe peaklinu Ha HOHBL. [loHsATHE O rHApoan3e comeil.

Xumuueckuit IKcnepumenn:

O3HAKOMJIGHHE C MOJENSMH KPUCTAJUIMYECKUX PEIIETOK HEOPraHMYeCKHX BEIIECTB — METAIJIOB U
HeMeTaJuIoB (rpajura W anMasa), CIOXKHBIX BEUIECTB (XJOpUAA HATpHsl), HCCIEAOBaHUE 3aBHUCHUMOCTH
CKOPOCTH XMMHUYECKOH peakliu OT BO3JEHCTBUS pa3Iu4YHbIX (PAKTOPOB, UCCIIEIOBAHHUE IEKTPOIIPOBOIHOCTH
pacTBOpOB BEIIECTB, MpOIIecca JAUCCONMUAIMH KUCIIOT, MIeoYed u coyell (BO3MOKHO HCIIONB30BaHUE BHUJICO
MaTepHajoB), MPOBEJCHUE OIBITOB, WILIIOCTPUPYIOIUX NPU3HAKK MPOTEKaHHUS pEeakiUii MOHHOro oOMeHa
(oOpazoBaHue ocadka, BbIJENIEHHE Tra3za, O00pa30BaHME BOJBI), OIBITOB, WIIIOCTPUPYIOIIUX MPUMEPHI
OKHCITUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKLUi (TopeHe, peakuy pa3IoKeHNs, COeTMHEHN), PaclIO3HABaHUE
HEOPTraHMYECKUX BEIIECTB C TOMOIIBI0 KaYECTBEHHBIX PEAaKIWi Ha WOHBI, PEIICHHE KCIIEPHUMEHTAIBHBIX
3a1au.

Hemeranibl U X coeMHEHUSs
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OOmast xapakTepucTuka TrajoreHoB. OCOOCHHOCTH CTPOCHHS AaTOMOB, XapaKTEpPHBIE CTEIEHU
okucienusa. CtpoeHue U (pU3MUECKHE CBOWCTBA MPOCTHIX BEIIECTB — rajoreHoB. XHUMHUYECKHE CBOWCTBA Ha
npuMepe xJjopa (B3aMMOAECHCTBHE € METaulaMH, HEMeTalllaMH, Ienodyamu). Xioposogopon. ConsHas
KHCJIOTa, XUMUYECKHE CBOMCTBA, MOJIyueHue, MpuMeHeHue. JelicTBrue Xjaopa 1 XJIOPOBOAOPOAa HAa OpraHu3M
yesoBeKa. BaxkHenme XJI0pu/ibl U UX HaXOKJICHUE B IIPUPOJE.

Obmas xapakrtepuctuka 37meMeHToB VIA-rpynmnbel. OcoOEHHOCTH CTPOEHHS aTOMOB, XapaKTEepHbIE
crerieHd okucieHus. CrTpoeHne W (U3MYECKHE CBOMCTBA MPOCTHIX BEIIECTB — KHUCIOPOAAa U CEPHI.
AmnoTponHbsle MOAU(UKAIIMKM KUCIOPOAa U cepbl. XUMHUYECKHe cBoWcTBa cepbl. CepoBOAOPOJ, CTPOCHHUE,
¢u3uueckne U XUMHUYECKHe CBOicTBa. OKCHIBI Cepbl KaK IPEICTABUTENM KHCIOTHBIX OKCHIOB. CepHas
KHUCTIOTa, (QU3MYEeCKue U XHMMHUYECKHME CBOWCTBa (00IIME Kak NpeACcTaBUTeNsd Kiacca KHUCIOT H
cnenuduyeckre). XMMHUUECKHE Peakiuy, Jie)allue B OCHOBE IMPOMBIIUIEHHOTO CII0c00a MOJyuYeHUsl CEPHOM
kucinoTel. [lpumenenne cepHoi KucaoThl. CoNM CEpHOM KUCIOTHI, KAYECTBEHHAs! PEaKLUs Ha CyIb(ar-HoH.
Haxoxnenne cepbl U e€ coelMHEHUH B MpHUpoAe. XUMHUYECKOE 3arps3HEHHE OKPYXKAloIIeH Cpemsl
COCIMHEHUSIMU CEpbl (KUCIIOTHBIE JOXAM, 3arpsi3HEHUE BO3JyXa M BOJOEMOB), CIOCOOBI €ro
PEeIOTBPALIICHUS.

OO6miass xapaktepuctuka 31emMeHTOB VA-Tpynmnbel. OCOOCHHOCTH CTPOCHHSI aTOMOB, XapaKTEPHBIE
CTEMEeHH OKHCIIEHUs. A30T, paclpOoCTpaHEeHUEe B pUpojie, (u3ndecKkre U XuMUYeckue cBoiictBa. Kpyrosopor
a3oTa B mpupone. AMMHUAK, ero (U3NYeCKHe W XMMUYECKHE CBOICTBa, MojydyeHue u npumeHenue. Comu
aMMOHUS, UX PU3NYECKUE U XUMUYECKHE CBOMCTBA, MpuMeHeHue. KauecTBeHHas peakius Ha HOHbI aMMOHHUSI.
A3OTHas KHCIOTa, e€ monydeHue, pru3nyeckrue 1 XUMUYEeCKHe CBOKMCTBA (0OIIHMe Kak MPeICTaBUTENs Kiacca
KUCIOT U crenududeckue). Mcnonb3oBaHue HUTPATOB M COJIEH aMMOHHS B KadyecTBE MHHEPAIbHBIX
ynoOpeHuil. XUMHUYECKOE 3arpsA3HEHUE OKPYXKAIOIIEH Cpelbl COCIMHEHHSIMHU a30Ta (KUCIOTHBIE OXKIH,
3arpsi3HEHUE BO3/yXa, MOYBHI U BonoéMOB). Docdop, amnorponusie Moaudukanuu ocdopa, Gpusndeckue u
xummnueckue cpoiictBa. Okeun docdopa (V) u dpochopHas kucinora, Gpusnueckrue U XUMHUYECKUE CBOMCTBA,
nonydenue. Mcnonbs3zoBanue ¢pocdaToB B KauecTBE MUHEPAIBHBIX Y100pEHUH.

O6mas xapaktepuctuka 3mnemMeHToB IVA-rpynmbel. OCOOEHHOCTH CTPOCHHS aTOMOB, XapaKTEPHBIE
CTETEHU OKHUCIIEHUs. YTJIepoJ, aJIOTPONHbIE MOAU(DUKAIIUK, PACIPOCTpaHEHUE B NpUpojae, GpuHuecKkue u
XUMHUYecKHe cBoiicTBa. Ancopbuus. Kpyrosopot yrinepoaa B npupoje. Okcuasl yriepoaa, ux Gu3nYecKue u
XUMHYECKHE CBOWCTBA, JEHCTBUE HAa >KMBBIE OPraHU3MBbI, IIOJYYEHHUE U IPUMEHEHHE. OKOJOTHYECKUE
poOJIeMBbI, CBsI3aHHBIE ¢ OKcHaoM yrieposa (1V), runoresa riio6aibHOTO MOTEIJICHUS KIIMMAaTa, ITapHUKOBBIA
3¢ ¢exT. YronpHas KUCIOTa U €€ CONU, X (U3NYECKUE U XUMHUYECKUE CBOICTBA, MOJyYeHUE U IPUMEHEHHE.
KauecTBennas peaknuss Ha KapOoHar-uoHbl. lMcnonp3oBaHue KapOOHAaTOB B OBITY, MEIUIIMHE,
IIPOMBIIIJIEHHOCTH U CEIBCKOM XO35IMCTBE.

[lepBoHayasibHbIE MOHATHS 00 OPraHUYECKUX BELIECTBAX KaK O COCAMHEHMSX yriepoja (MeTaH, 3TaH,
9THUJIEH, alleTUJIEH, 3TaHOJ, TJIUIEPUH, YKCYCHas KUCIoTa). [IpupoiHble HCTOYHUKH YIII€BOAOPOAOB (YIroib,
OPUPOJHBIN Ta3, HedTh), IPOAYKTH UX MepepaboTku (OeH3MH), UX pojib B OBITY U HMPOMBIIIJIEHHOCTH.
[Tonatue o OMOIOTMUYECKH BAXKHBIX BEIIECTBAX: )KHUpax, O€JIKax, yrJIeBOJaX — M UX POJIM B KU3HU YellOBEKa.
MarepuanbHOE €AMHCTBO OPIraHUYECKUX U HEOPTaHUUECKUX COEIMHEHUH.

Kpemuuii, ero ¢usnueckue M XUMHUYECKHE CBOICTBa, mojydeHue M mnpumeHenue. CoeauHEHUs
KpemMHus B npupoje. Obuue npencrasienus o6 oxcuae kpemuus (1V) u kpemHueBoit kuciore. CUIMKATHL,
UX HUCIOJIB30BaHUE B OBITY, B MPOMBIIIJIEHHOCTH. Ba)kHel e cTpouTenbHbIe MaTepHalibl: KepaMHKa, CTEKIIO,
LEMEHT, OeTOH, Xene300eToH. [IpobneMbl 6e30macHOro HCMOIb30BAaHUS CTPOUTENBHBIX MaTepualoB B
MIOBCEIHEBHOM JKH3HH.

Xumuueckuii IKcnepumenm:

u3yuyeHue oOpas3loB HEOPraHMYECKUX BELIECTB, CBOMCTB COJISHOM KHUCJIOTHI, IPOBEJCHUE
KayeCTBEHHBIX peakUui Ha XJIOPUA-UOHBI U HAOIIOJEHHE MPU3HAKOB UX MPOTEKAHUS, OIbIThI, OTPaKAIOLINE
¢u3uueckue W XMMUYECKHE CBOMCTBAa TaJOr€HOB W UX COEAMHEHMH (BO3MOXHO HCIOJIb30BAHUE
BHJICOMATEPHAIIOB), O3HAKOMJICHHE ¢ 00pa3IiaMu XJIOPUIOB (TAJIOTEHUOB), 03HAKOMIICHHE ¢ 00pa3IiaMu Cephl
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u e€ cCoeMHCHUSIMH (BO3MOXKHO HCIOJB30BAHUE BHUICOMATEPUANIOB), HAOIIOJCHHE IMpolecca OO0yrIMBaHUS
caxapa MOJ [JEHCTBHEM KOHLEHTPUPOBAHHOW CEPHOM KHUCIOTHI, HM3Y4EHHE XHUMHUYECKUX CBOMCTB
pa30aBIEeHHON CEpPHOM KHCIOTHI, MPOBEICHHE KadeCTBEHHOW peakiuu Ha cyiab(haT-uoH u HalIrogeHue
npu3Haka e€ MpOTEeKaHUs, O3HAKOMIIEHHE C (PU3MYEeCKHMMH CBOMCTBaMH a3oTa, ¢ocdopa W UX coeluHEHUM
(BO3MO’KHO HCIIOJIb30BaHHE BUIEOMATEPUAIOB), 00pa3liaMu a30THBIX U (ochHOPHBIX yI0OpEeHUH, NOTy4YeHuE,
coOupaHue, pacro3HaBaHUE U HM3yYEHUE CBOMCTB aMMHaKa, MPOBEACHHE KAa4eCTBEHHBIX PEaKIHil Ha HMOH
amMmMoHHsST U (ocdaT-MOH M HM3yYCHHE MPU3HAKOB WX IMPOTEKAHUS, B3aMMOJCHCTBHE KOHIIEHTPUPOBAHHON
AQ30THOW KHCIOTBI C MeIbl0 (BO3MOXHO HCIOJIb30BaHHWE BUIEOMATEPHUATIOB), H3YYEHHUE MoOJeien
KPUCTAIMYECKUX PEmETOK anMmasa, rpadura, ¢yuiepeHa, O3HAKOMIICHHE C IPOIECCOM  aICcopOIuu
pPacTBOPEHHBIX BEIIECTB AKTHMBHUPOBAHHBIM YIJIEM M YCTPOWCTBOM MPOTHBOrasa, MOJyueHUE, cCOOUpaHue,
pacro3HaBaHHE U U3y4YEHHE CBOICTB YIJIEKUCIIOro Ta3a, IpOBeJeHHEe KaueCTBEHHBIX peaklnii Ha KapOoHaT U
CUJIMKAT-UOHBl W U3YYCHUE TMPU3HAKOB HUX TMPOTEKAHMS, O3HAKOMJICHME C TPOJIYKIMEH CHUIMKATHON
MPOMBIIUIEHHOCTH, PELIEHUE HKCIEPUMEHTAIBHBIX 3aad Mo Teme «BaxkHeillmne HeMeTaulbl U HX
COCTMHCHUS».

MeTaJuibl M UX COeIMHEHUS

OO0miast xapakTepUCTUKA XUMHUYECKHUX JJIEMEHTOB — METAJUIOB HAa OCHOBAaHUHM X TIOJOXKEHHS B
[lepuonnueckoir cucreMe xumuueckux snemeHToB [[. M. MenneneeBa u crpoenuss atomoB. CTpoeHue
MeTayuioB. MeTtayuimueckasi CBS3b W METaUIMUecKash KPUCTAUIMUECKash PeméTka. DIEKTPOXUMUUYECKUN Psl
HanpsDKeHUN MeTauioB. Dusznyeckue M XHMMUYECKHE CBOMCTBa MeTaiioB. OOmue crnocoObl MOTy4deHUs
MeTtauioB. [loHsTHE O KOPPO3UM METaUIOB, OCHOBHBIE CIIOCOOBI 3alIUTHl UX OT Koppo3uu. CruiaBsl (CTalb,
YYyT'yH, AIOPATIOMUHUN, OpPOH3a) U UX MPUMEHEHHE B OBITY U IPOMBIIIUICHHOCTH.

[[lenounble MeTayibl: mnojokeHue B llepuoamueckoi cucreme xuMmuueckux saementoB [l H.
MenzeneeBa, CTpOCHHE UX aTOMOB, HaxoxkJaeHue B mpupoje. Pusznyeckue M XUMHUYECKHE CBOICTBa (Ha
npumepe HaTpus U Kaius). OKCUABI U TUAPOKCUIBI HATPUA U Kaiusi. [[puMeHeHre meI0uHbIX METAIIIOB U UX
COEIMHEHUM.

[[lenoyHO3emMeNbHBIE METAUIBI MAarHuii M Kajdblui: monokeHue B Ilepronnueckod cucreme
xuMuueckux siemeHToB . M. MenaeneeBa, cTpoeHHE UX aTOMOB, HaXOXAEHUE B npupoje. Puznueckue u
XUMHUYECKHE CBOMCTBA MarHus W Kaibliusa. BakHeimue coenuHEHHs] Kanblus (OKCHA, TUIPOKCHJ, COJIH).
KécTkocTh BOIBI U CIOCOOBI €€ yCTpaHEHUSI.

Amromunmil: nosnoxkenune B I[lepuonnueckoit cucremMe xumuueckux snnemeHToB . M. MeHnneneena,
CTpOEHHE aToMa, HaxoxkJaeHue B mpupoje. dusnueckne U XUMUYECKHE CBOMCTBA amOMUHUA. AM(OTEpHBIE
CBOMCTBA OKCHJIa U THAPOKCH]IA aTFOMHHHUSI.

Kenezo: mnonoxenne B Ilepumonnmueckoir cucreme xumuueckux siaeMeHToB J[. M. Menneneesa,
CTPOCHHME aToMa, HaxoxJeHue B mnpupoae. Dusmyueckue M XUMHUECKHE CBOMCTBa xkene3a. OKCHIBL,
ruapokcuabl 1 comu xenesa (1) u sxenesa (111), ux cocras, cBoiicTBa U Moy4eHUE.

Xumuueckuii IKcnepumenm:

O3HaKOMJIGHHE ¢ oOpasllaMd METaUIOB U CIUIaBOB, WX (DU3MYECKUMU CBOWCTBAMH, H3YyUCHHUE
pe3yabTaTOB  KOPPO3UM METAUIOB  (BO3MOXHO HCIIOJIB30BAHHE BHJICOMATEPHANIOB), OCOOEHHOCTEH
B3aMMOJICHCTBHSI OKCUAA KalbIMsl W HATpus C BOAOH (BO3MOXKHO HCIIOJIb30BAaHUE BUIEOMATEPHUATIOB),
WCCJIEIOBAHUE CBOMCTB JKECTKOM BOJIBI, MPOIECCa TOPEHUS Kelie3a B KUCTOpoe (BO3MOXKHO HCITOJIb30BAaHUE
BUJIEOMATEPHUAIIOB), IPU3HAKOB MPOTEKAHUS KAYECTBEHHBIX PEaKLU HA MOHBI: MarHus, KaJbLUs, ATFOMUHUS,
nuHKa, skenesa (1) u xenesa (1), meau (1), HaOMrOIEHWE W OMKMCAHKHE MPOIIECCOB OKPALIMBAHUS TJIAMEHH
MOHAMHU HaTpHsl, Kalausd M Kajublus (BO3MOXKHO MCIOJIb30BAaHUE BHUJCOMATEPUATIOB), HCCIIEJOBAHUE
aM(}OTEepHBIX CBOWCTB TUIPOKCHUIA ATFOMUHUS M TUIPOKCHUIA IUHKA, PEIICHUE IKCIIEPUMEHTAIBHBIX 3a/1a4 110
TeMe «BakHelie MeTasuibl U UX COSTUHEHUS.

XuMus M OKpyKamoLmas cpeaa

BemiectBa u marepuansl B MOBCEIHEBHOM KU3HU YeNOBEKA. be30MmacHoe MCHOJb30BaHUE BEIIECTB U
XUMHUYECKHX peakiuii B ObITy. [lepBas mOMOIIb MPH XUMUYECKUX 05KOT'aX M OTPABIICHUSX.
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XUMHYECKOe 3arps3HEHUE OKPYKaroIle cpeabl (MpeiesibHas JONyCTUMash KOHLEHTpaIusl BEIECTB,
nanee — [1/1K). Posib XuMuu B pelieHuH SKOJIOTHIECKUX TPOOIIEM.

Xumuueckuii 3xcnepumenm:

u3ydeHue o0pa3loB MaTepuayioB (CTEKIIO, CIIJIaBbl METAILIOB, TOJIMMEPHBIE MaTepUabl).

Mescnpeomemmnuie ceasu

Peanuzanusi MeXnpeIMETHBIX CBS3€H MpH M3YYEHHH XUMUU B 9 Kjacce OCYILECTBISETCS 4depes
UCTIOJIb30BaHUE KaK OOIIUX €CTECTBEHHO-HAYYHBIX MOHSITHUM, TaK U MOHITHIA, SIBJISTFOIIIUXCS CUCTEMHBIMU IS
OTJICbHBIX MPEJAMETOB €CTECTBEHHO--HAYYHOTO IUKJIA.

OOmue ecTecCTBEHHO-HAYyYHBIC MOHATHS: HAy4HBIH (DakT, TMIOTE3a, 3aKOH, TEOpHs, aHATU3, CHHTE3,
KJaccu(puKalus, NEePUOAUYHOCTb, HAONIOJCHUE, AKCIHEPUMEHT, MOJEIHPOBAHUE, H3MEPEHHE, MOJEIb,
SBJICHUE, TAPHUKOBBIN 3 (HEKT, TEXHOIOTHSI, MAaTEPUATIBL.

dusnka: maTepusi, aToOM, 3JIEKTPOH, MPOTOH, HEUTPOH, MOH, HYKJIHUJ, HU30TOIbI, PAJHMOAKTUBHOCTb,
MOJIEKYJIa, dIEKTPUYECKHM 3apsij, TPOBOJAHUKH, TOTYIPOBOJHUKHU, TUAIEKTPUKU, POTOIIEMEHT, BEIIECTRO,
TENO, 00BbEM, arperaTHoe COCTOSHUE BEIIECTBA, ra3, pacTBOP, PaCTBOPUMOCTH, KPUCTALIMYECKAS PEIIETKA,
CIUIaBbl, (pU3MYECKHE BEIMYMHBI, €AMHULIBI HW3MEPEHHS, KOCMUYECKOE IPOCTPAHCTBO, IJIAHETHI, 3BE3MBL,
Connue.

buonorus:  ¢orocuntes, npixanue, Ouochepa, OSKocHCTEMa, MHUHEpAIbHBIE  YIOOpEeHHS,
MHUKPO3JIEMEHThI, MAKPOAJIEMEHTBI, TUTATEIbHBIC BEIIECTBA.

I'eorpacdus: atmocdepa, runpochepa, MUHEpasbl, TOPHBIE TTOPO/IbI, TOJE3HBIE UCKOMAeMbIE, TOTLTUBO,
BOJIHBIE PECYPCHI.
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IIVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 110 XUMHUHU HA YPOBHE
OCHOBHOI'O OBHIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

JIn4HOCTHBIE PE3yJabTaThl OCBOEHHUS MPOTrpaMMbl OCHOBHOI'O OO0IIEro 0oOpa3oBaHMs JOCTUTAIOTCS B
xo/le OOy4YeHHS XHMHUUM B €JMHCTBE Yy4YeOHOHW M BOCIUTATEIBHON JESITEILHOCTH B COOTBETCTBUU C
TPaMLIUOHHBIMU POCCUICKUMU COLIMOKYIBTYPHBIMH U TYXOBHO-HPABCTBEHHBIMH LIEHHOCTSIMH, IPUHATHIMU B
o0111ecTBE MpaBUJIaMUd U HOPMaMH TMOBEACHHUS U CIOCOOCTBYIOT IPOLIECCAM CAMOIIO3HAHUS, CAMOPA3BUTHUS U
coLMaIU3aluu 00y4aroUIUXCs.

JIM9HOCTHBIE PE3yJAbTaThl OTPAXKAIOT TOTOBHOCTH OOYYAIOMIMXCS PYKOBOJCTBOBATHCS CHUCTEMOM
MO3UTUBHBIX LIEHHOCTHBIX OPHUEHTALUN M PAaCUIMpPEHUE ONbITa JIEATEIHHOCTH Ha €€ OCHOBE, B TOM YHCIIE B
YacTH:

1)maTpruoTu4ecKoro BOCIUTAHUA:

LIEHHOCTHOTO OTHOIICHUSI K OTE€UYECTBEHHOMY KYJIbTYPHOMY, UCTOPUUECKOMY M HAYYHOMY HACJIEAMIO,
MOHMMAHUS 3HAYCHHs] XUMHYECKOW HAyKd B JKU3HM COBPEMEHHOTO OOIIEeCTBa, CIHOCOOHOCTH BIAJETh
JIOCTOBEpHOM HH(POpPMAIMEH O MEePEAOBBIX TOCTIXKCHHUSIX M OTKPBITHUSX MUPOBOM M OTEUECTBEHHOW XHWMMHH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSX 00 YCTPONUCTBE MHUpa U OOIIECTBA;

2)rpa:;kIaHCKOro0 BOCIIUTAHUA:

MPEACTABICHUS O COLMAIBHBIX HOPMax W MpaBUaX MEXKIUYHOCTHBIX OTHOIICHHH B KOJUICKTHBE,
KOMMYHHUKATHBHOW KOMIETEHTHOCTH B OOILIECTBEHHO MOJIE3HOH, Y4eOHO-HUCCIIeI0BATENIbCKON, TBOPUECKON U
IPYTUX BUJAX NEATEIbHOCTH, TOTOBHOCTH K Pa3HOOOpPa3HOM COBMECTHOM ACSTEIBHOCTU IMPHU BHIOJIHEHUU
yueOHBIX, TO3HABATENbHBIX 3a/1a4, BHIIIOJIHEHUN XUMHUYECKHUX SKCIIEPUMEHTOB, CO3JaHUU YY€OHBIX MPOEKTOB,
CTpEeMJICHHS K B3aUMOTIOHMMAHHUIO U B3aMMOITOMOIIH B MPOIIECCe ITOW y4eOHOW ACSITeNbHOCTH, TOTOBHOCTH
OIICHUBATh CBOE MOBEACHHME U MOCTYMKH CBOMX TOBAPHUIIEH C MO3WIIMM HPABCTBEHHBIX W MPABOBBIX HOPM C
y4€TOM OCO3HAHUS MTOCJIEICTBUM MOCTYIIKOB;

3)LIeHHOCTH HAYYHOI'0 O3HAHMS

MHPOBO33PEHUECKHE TPEJCTABICHUS O BEIIECTBE M XHUMHUYECKOM pPEaKIMH, COOTBETCTBYIOIINE
COBPEMEHHOMY YPOBHIO Pa3BHUTHUSI HAYKH U COCTABISIONINE OCHOBY JJIsi TIOHUMAaHUS CYIIHOCTH Hay4HOMH
KapTUHBI MUPA, PEJICTABICHUS 00 OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHS MPUPOIBI, B3AUMOCBSI3IX YEIOBEeKa
C IPUPOIHOU CPEAO, O POJIM XUMHH B MO3HAHUU 3THX 3aKOHOMEPHOCTEH;

MO3HABaTEIbHbIC MOTUBHI, HATIPABJICHHBIC HA MOJIYYeHUE HOBBIX 3HAHHUM MO XUMHUHU, HEOOXOUMBIE TSI
00BsICHEHUST HAOMIOAAeMbIX MPOIECCOB W SBJICHHM, MO3HaBaTEeNbHOM, WH(MOPMAIMOHHOW M YUTATEIhCKOM
KYJIbTypbl, B TOM YHCJIE HAaBBIKOB CAMOCTOSITETLHON palbOThl € Yy4E€OHBIMH TEKCTaMH, CIPAaBOYHOM
JUTEPATypPOid, JOCTYIMHBIMU TEXHUYECKHUMH CPEICTBAMU WH(OPMAIIMOHHBIX TEXHOJIOTHIA;

WHTEpeC K OOy4YeHHI0 U TO3HAHUIO, JIOOO03HATENIBHOCTh, TOTOBHOCTH W CIOCOOHOCTH K
caMo00pa3oBaHWIO, TPOEKTHOH W  UCCIIEOBATEIbCKON  AESITENTbHOCTH, K OCO3HAHHOMY  BBIOOpY
HaIPaBJICHHOCTH M YPOBHS OOYYEHHS B JaJIbHEHUIIIEM;

4)dopMupoBaHNs KyJIbTYPbI 310POBbS.

OCO3HaHUE IIEHHOCTH HW3HHM, OTBETCTBEHHOTO OTHOIIEHHUS K CBOEMY 3/I0POBBIO, YCTAHOBKH Ha
3I0pPOBBI  00pa3 »W3HU, OCO3HAHHUE TMOCIEACTBUN M HEMPHUITHE BPEAHBIX MPHUBBIYEK (YmOTpeOIeHus
AJIKOTOJIs, HAPKOTHKOB, KYPEHHsI), HEOOXOIUMOCTH COOJIFOJCHUSI TIPaBUiI O€30MaCHOCTH TPH OOpaIeHUn C
XUMHUYECKHMH BEIECTBAMU B OBITY U peabHON KHU3HU;

5)TpyaoBoro BocnuTaHus:

WHTEpEC K MPAKTUYECKOMY HM3YUYEHHIO Mpodeccuii U Tpylda pa3indHOTO pPojia, YBaKEHHE K TPYIy U
pe3yabTaTaM TPYAOBOM NEATEIbHOCTH, B TOM YHCIIC HA OCHOBE TPUMEHEHUS MPEIMETHBIX 3HAHUHA TI0 XUMUH,
OCO3HAHHBII BBIOOP WHAMBHUAYAILHON TPAEeKTOPUU MPOJOHKEHHUS OOpa3oBaHUs C YYETOM JTUYHOCTHBIX
WHTEPECOB M CIOCOOHOCTH K XHUMHH, OOIIECTBEHHBIX WHTEPECOB U TOTPEOHOCTEH, yCHEIHOn
npo(hecCHOHANLHOM JEATeIbHOCTH W PA3BUTHUS HEOOXOAMMBIX YMEHHH, TOTOBHOCTh aJalTHUPOBATHCS B
npodeccuoHanbHOM cpene;

6)3K0/10rM4eCKOTr0 BOCTIUTAHUSA:
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9KOJIOTMYECKU 1IeJIECO00pa3HOe OTHOLICHUE K MPUPOJE KaK MCTOYHUKY KU3HM Ha 3eMile, OCHOBE e
CYLIECTBOBaHMs, IOHUMaHKUE LIEHHOCTH 3/I0POBOT0O M 0€30MacHOro oopasa KU3HU, OTBETCTBEHHOE OTHOILLICHHE
K COOCTBEHHOMY (U3NYECKOMY M TICHUXHUYECKOMY 3/I0pPOBBIO, OCO3HAHHE IICHHOCTU COOJIIOJCHHS IPABHI
0€e3011aCHOr0 MOBEEHU IIPU paboTe C BEIIECTBAMH, a TAK)KE B CUTYalUAX, YTPOXKAIOILUX 3/10POBBIO U KU3HU
JIIOJICH

CIIOCOOHOCTH NPUMEHSTh 3HAHMA, IOJlydyaeMble IpPU H3YYEHUM XHMMUH, A8 peLIeHUs 3ajad,
CBA3AHHBIX C OKpPYXKalolled NIPUPOAHOW CPENOM, I IOBBIILIEHUS YPOBHA HKOJIOTMYECKOM KYJIBTYPBI,
OCO3HAHMsI IJI00AJBHOIO XapakTepa 3KOJIOIMYECKHX MpOo0JieM W MyTed UX PeLIeHUs MOCPEACTBOM METOA0B
XUMHH, 3KOJOTUYECKOTO MBILIUIEHUS, YMEHUSI PYKOBOACTBOBATLCSA UM B II0O3HABATEIbHOM, KOMMYHHUKaTUBHON
Y COLMAIbHOMN IIPAKTHKE.

METAIIPEJMETHBIE PE3YJIbTATBI

B cocraBe MeTanpeaMeTHBIX Pe3yIbTaTOB BBIACISIOT 3HAYMMEBIE I (POPMUPOBAHUS MUPOBO33PEHUS
oOImieHay4YHble TOHATHS (3aKOH, TEOpuUs, MPUHLMIL, TUIOTe3a, (aKT, CUCTEMa, HpPOLEecC, SKCIEPUMEHT U
JPyroe.), KOTOpbIE HCIOJIb3YIOTCS B €CTECTBEHHO-HAYYHBIX Y4E€OHBIX IpeaMeTax W IMO3BOJISIIOT Ha OCHOBE
3HaHUN W3 3TUX MNpeaMeToB (OpMUPOBaTH MPEJCTAaBICHHE O LEJIOCTHOM HAaydyHOM KapTUHE MHpa, U
YHHMBEpCaJbHble YyueOHbIE JEHCTBUS (I103HABATEIbHbIE, KOMMYHUKATUBHbBIE, PErYISITHUBHBIE), KOTOPbIE
obecrieunBaOT (OPMHUPOBAHUE T'OTOBHOCTH K CaMOCTOSATEIIBHOMY IUIAHUPOBAaHUIO U  OCYIIECTBJIEHUIO
y4eOHON JEeSTENbHOCTH.

ITo3naBaTenbHBbIC YHHBEPCAJIbHbIC YUeOHbIC e CTBUS

Ba3oBbie Joruyeckue aeiicrBus:

YMEHHSI UCIIOJIB30BaTh NPUEMBI JIOTMYECKOIO MBIIUICHHS IIPU OCBOEHUM 3HAHUI: pPacKpbIBaTh CMBICI
XUMHUYECKUX TOHATUN (BBLAEIATh MX XapaKTEpHblE INPU3HAKHM, YCTAaHABIMBATb B3aUMOCBSI3b C APYTHMU
HOHATHUSMM), UCII0JIb30BAaTh MOHATHUS JIIsl OOBSACHEHUS OTAENIbHBIX (DAKTOB U SBJICHUMN, BBIOUPATh OCHOBAHUS U
KpUTEpUU AJs KiIaccu(UKalMy XMMHUYECKHUX BELIECTB MU XMMHMUYECKHUX peaklui, yCTaHaBIUBaTh MPUYMHHO-
CJIEZICTBEHHBIE CBSI3U MEXKJ1y OOBEKTaMM HU3Yy4Y€HHs, CTPOUTH JIOTUUECKUE pacCyXIeHHUS (MHIYKTHUBHBIE,
JI€TYKTUBHBIE, [10 AHAJIOTUH), 1EJ1aTh BBIBOJIbI U 3aKJIIOUEHUS;

YMEHHE NpPUMEHSATh B IIpolecce T[O3HAHWS TOHATHS (NMpeIMEeTHble M MeTalpeIMETHBIE),
CUMBOJINYECKHUE (3HAKOBBIE) MOJEIIN, UCIOJIb3yEMbIE B XMMHH, MPE0OPA30BbIBATh IMIUPOKO MPUMEHSEMbIE B
XUMHUH MOJETbHBIE MPEICTABICHUS — XMUMHYECKHH 3HaK (CHMBOJ 3JI€MEHTa), XUMHueckas (opmyna u
YpaBHEHHE XUMHUYECKOW peaklUuu — MpH pEUIeHHH Yy4eOHO-TNO3HABAaTENbHBIX 3a/ady, C Y4YETOM OTUX
MOJICNIbHBIX MPECTaBICHUN BBIBIATh U XapaKTEepPU30BaTh CYIIECTBEHHBIE TPU3HAKH U3y4aeMbIX OOBEKTOB —
XUMHUYECKHUX BEUIECTB U XUMUYECKHUX PEaKIUil, BHIABIATH OOIIME 3aKOHOMEPHOCTH, PUYNHHO-CJIEICTBEHHBIE
CBSI3M U ITPOTUBOPEYMS B U3y4AEMBIX IPOLECCAX U SIBICHUSAX.

Ba3oBble uccienoBarenbckue 1eiCTBUS:

YMEHHE MCIOJIb30BaTh IIOCTABJICHHBIE BONPOCHI B KauyeCTBE MHCTPYMEHTA II0O3HAHUA, a TaKXe B
KayecTBE OCHOBBI AJIs (POPMUPOBAHMSI TUTIOTE3BI IO TPOBEPKE MPABUILHOCTH BBHICKA3bIBAEMBIX CYXKICHHI;

npuoOpeTeHre ONbITa 10 MIIAHUPOBAHUIO, OPTaHU3AIMK U MIPOBEICHUIO YUEHUYECKUX IKCIIEPUMEHTOB,
yMeHHue HalJ01aTh 3a XOA0M IMPOLECcCca, CaMOCTOATENBHO POTHO3UPOBATh €r0 Pe3yiabTar, (OPMYIHPOBATH
0000I1IeHNsT M BBIBOJBI 10 pe3yJbTaTaM MPOBEAEHHOIO OIbITa, HCCIEAOBAaHMS, COCTaBIATH OTYET O
poJieslaHHOM pabdoTe.

Pabora ¢ undopmanmeii:

yYMEHHE BBIOMpPATh, aHAIU3UPOBATh U MHTEPIPETUPOBATH HMHPOPMAIMIO PA3IUYHBIX BUIOB U (Popm
IIPEJICTABICHNs, MOJIYy4aeMyl M3 pa3HbIX HCTOYHMKOB (HAyYHO-TIONYJSpHAs JHUTEpaTypa XHUMHUYECKOTO
coJlep’KaHusi, CIpaBOuYHble MocoOus, pecypcbl VHTepHETa), KpUTHYECKH OLIEHUBATh NPOTHUBOPEUYMBYIO U
HEIOCTOBEPHYIO HH(POPMAIIHIO;

YMEHHE NPUMEHATh pa3IU4Hble METOAbl M 3ampochl MpU IOUCKE U O0TOOpe HHPOpMAIMH U
COOTBETCTBYIOIIMX [JaHHbIX, HEOOXOMUMBIX JUIS BBIIOJHEHUS Y4YeOHBIX U TIO3HABaTENbHBIX 33134
OIpeNIeNIEHHOrO TUIIa, IPUOOPETEHUE OIbITA B 00JIACTH MCIIOJIb30BaHMs MH()OPMAIIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTHI, OBJIAJEHUE KYJIbTYpOH aKTUBHOTO HCIIOJIb30BAHMSI PA3JIMUHBIX IIOUCKOBBIX CHCTEM,
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CaMOCTOSITENIFHO BBIOMpAaTh ONTUMANbHYIO (OopMy mpencTaBieHUs HHPOPMALUU M  MIUIIOCTPUPOBATH
peliaeMble 3a/1a4l HECTIOKHBIMU CXEMaMHt, JuarpaMmmamu, IpyrumMu popmamu rpaduki 1 uX KOMOMHAIUSMU;

YMEHHUE UCHOJIb30BaTh M aHAJIU3UPOBATh B Ipolecce Y4eOHOW M MCCIEI0BATEIbCKON EATEIbHOCTH
MHGOPMALIMI0O O BIUSHUU TMPOMBIIUIEHHOCTH, CEJIbCKOIO XO3sIiiCTBA W TpPaHCHOpPTAa HAa COCTOSHUE
OKpY>Karolle NPUPOIHON CPEBI.

KoMMyHHKaTHBHBbIE YHUBEPCAJIbHbIE Y4eOHbIe HeiiCTBUS:

YMEHUS 33/1aBaTh BOIPOCHI (B X0/€ AMANOra u (M) AUCKYCCHH) IO CYIIECTBY OOCYKIaeMOM TEMBI,
dbopMynupoBaTh CBOM MPEAJIOKEHUS OTHOCUTENILHO BBIITOJIHEHUS IPEIOKEHHOMN 3a/1auu;

YMEHHSI MPEJICTaBIATh IIOJIyYEHHBbIE pE3yJbTaThl I[103HABATEIbHOW JAESITEIBHOCTH B YCTHBIX U
NUCbMEHHBIX TEKCTax; JeNaTh MPE3EHTALNI0 pPEe3yJbTaTOB BBIIOJHEHUS XHUMHYECKOTO HKCIIEPUMEHTA
(J1abopaToOpHOTO OIbITA, TAOOPATOPHON PabOTHI MO UCCIIEAOBAHKUIO CBOMCTB BEIIECTB, Y4EOHOTO ITPOCKTA);

YMEHHUSI y4e€0HOro COTPYAHMYECTBA CO CBEPCTHUKAaMHM B COBMECTHOW II03HABaTEIbHOW U
UCCJIEIOBATENILCKOM JESITeNbHOCTH TPU PEIICHWHM BO3HUKAIOMIMX Mpo0JiieM Ha OCHOBE Yyuy€Ta OOIIMX
MHTEPECOB M COTJIACOBAHUS TMO3UINH (00CYXIeHHs, 0OMEH MHEHHSMH, «MO3TOBBIE IITYPMBI», KOOPAHHAIUS
COBMECTHBIX JICHCTBHIL, OMpe/iesieHne KPUTEPUEB M0 OIICHKE Ka4eCTBA BHIIOJHEHHOU PabOThI U IpyTHeE).

PeryasiTuBHbIe yHHBepcaJbHbIe y4eOHbIe AeificTBUS:

YMEHUE CaMOCTOSITEIBHO  ONPENENATh LENu JEATEIbHOCTH, IUIaHUPOBAThb, OCYIIECTBIISATH,
KOHTPOJIMPOBATh M TIPU HEOOXOAWMOCTH KOPPEKTHPOBATH CBOIO JIEATEIBHOCTh, BHIOMpaTh Hamboiee
s dexTrBHBIE CIIOCOOBI pelieHUs Y4eOHBIX M TMO3HABATENIBHBIX 3a/lady, CaMOCTOATEIbHO COCTABIATH WIIH
KOPPEKTUPOBATh IPEUIOKEHHBIM aJIrOPUTM JECHCTBUM IIPU BBINOJIHEHUM 3aJaHUM C Y4ETOM ITOJIYyYEHUS
HOBBIX 3HAHUU 00 M3y4yaeMbIX OOBEKTAaX — BEHIECTBAX M PEAKIIUAX, OLICHWBATH COOTBETCTBHUE MOIYYEHHOTO
pe3yJsibTara 3asBJIE€HHON L€, YMEHHUE UCII0JIb30BATh U aHAIIM3UPOBATh KOHTEKCTHI, MIPE/laraéMble B YCIOBUU
3aJIaHUH.

HNPEIMETHBIE PE3YJBbTATHBI

B cocraBe mpenMeTHBIX pe3yNbTaToOB MO OCBOCHHIO O0S3aTEIBHOIO COJIEPKaHMS, YCTaHOBJIEHHOTO
naHHoOM (enepanbHOM pabodeil MPOrpaMMOid, BBIIETSIOT: OCBOCHHBIC OOYUYAIOMIMMUCS HAay4YHbIC 3HAHUS,
YMEHUS U CIIOCOObI JeiicTBUH, criennduieckue Ui NpeAMEeTHON 061acTu «XUMHUsD», BUABI AEITEIbHOCTH 110
MOJIyYEHUIO HOBOTO 3HaHUs, €ro HHTEPIpEeTaIiH, TpeoOpa30BaHUI0 U MPUMEHEHHUIO B PA3IMYHBIX yUYEOHBIX U
HOBBIX CUTYyalUsX.

K xonHmy oOyueHnus B 8 kJjacce mpeaMeTHbIE pe3yJabTaThl Ha 0a30BOM YpPOBHE JOJKHBI OTpakaTb
c(OPMHPOBAHHOCTh y 00YHAIOIUXCS YMEHUI:

J PacKpbIBaTh CMBICII OCHOBHBIX XUMUYECKUX MOHATUIN: aTOM, MOJIEKYJIa, XUMUYECKHUI1 AJIEMEHT,
IIPOCTOE BELIECTBO, CIOXKHOE BEUIECTBO, CMECH (OAHOPOIHAS U HEOJHOPOIHAS ), BAIECHTHOCTh, OTHOCUTEIbHAS
aTOMHas W MOJEKyJIsIpHas Macca, KOJIMYECTBO BELIECTBA, MOJIb, MOJIIpHAas Macca, MaccoBas MO0
XUMHYECKOTO JJIEMEHTa B COEIMHEHUHU, MOJSPHBIH OO0BEM, OKCHJ, KHUCJIOTa, OCHOBAaHHE, COJIb,
JIEKTPOOTPHUIIATEIBHOCTb, CTEIIEHb OKHCICHMS, XMMUYECKas peakius, Kiaccu(UKalus peakuuid: peakiuu
COETMHEHUS, PEAKIMH DPA3JIOKEHUs, peaklUd 3aMeIlleHus, peakluu OOMEHa, 5K30- U SHIAOTEPMHUUYECKHE
peakuuu, TerIoBoi 3(G(eKT peakiuu, aapo aToMa, dJIEKTPOHHBIN CIIOM aTroma, aToMHas OpOUTalb, PagUyC
aToMa, XMMHUYecKasi CBSI3b, MOJIIpHAs U HEMOJspHas KOBAJIEHTHAs CBsI3b, HOHHAs CBS3b, HOH, KATUOH, aHUOH,
pacTBOp, MaccoBasi 10JIs1 BEIECTBA (TPOLIEHTHAsI KOHIIEHTPALs) B paCTBOPE;

J WUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XMMHUYECKHUX MOHATUN M NMPUMEHSATH 3TU MOHSITHUS
IIPY ONIMCAHWU BELIECTB U UX MPEBpAILECHU;

J HCIIOJIb30BaTh XMMHUYECKYI0 CHUMBOJIUKY JUIsI COCTaBJI€HHsSI (OpPMYJ BEUIECTB M YpaBHEHHM
XUMUYECKHUX PEAKLNN;

. OTIpeNieNIATh BaJEHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COCIUHEHUSX, CTETIEHb OKHCICHHS
JJIEMEHTOB B OMHAPHBIX COCTUHEHUSAX, PUHAIEKHOCTh BEIIECTB K ONpPEAeIEHHOMY KJIacCy COEIMHEHHH 1o
dbopMynaM, BUJ XUMUYECKON CBSA3H (KOBAJEHTHASI U MOHHASI) B HEOPIrAaHUYECKUX COEAMHEHUSX;

. packpsiBaTh cMmbich [lepuonnueckoro 3akona JI. WM. MengeneeBa: J1eMOHCTPUPOBAThH
NOHMMAHHUE TIEPUOANYECKON 3aBUCUMOCTM CBOWCTB XMMHYECKHUX JJIEMEHTOB OT MX IIOJOXKEHUS B
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Ilepronuyeckoil cucteMe, 3aKOHOB COXPAHEHUS MAacChl BEIIECTB, IOCTOSIHCTBA COCTaBa, ATOMHO--
MOJIEKYJISIPHOTO YU€HHMs, 3aKOHa ABOTafpo;

. OINKCBHIBATh M XapaKTEepPH30BaTh TabmuuHyio (opmy llepmoamdeckoil cUCTeMbl XUMHYECKUX
3JIEMEHTOB: pa3jnyaTh MOHATHUS «TJaBHas nonarpymmna (A-rpynmna)» u «mobdounas noarpynma (B-rpymma)y,
MaJible M OOoJIbLIME MEPHOAbl, COOTHOCUTh 0003HAueHUs, KOTOpble uMeroTcs B Tabnuue «lleproguueckas
cuctemMa XxuMuueckux anemeHToB [I. M. MenzeneeBa» ¢ UMCIOBBIMU XapaKTEPUCTHUKAMU CTPOEHUSI aTOMOB
XMMHUYECKHX 3JIEMEHTOB (COCTaB M 3apsil sA1pa, oO0Illee 4YHMCIO 3JIEKTPOHOB U paclpesielieHue HuX 10
AJIEKTPOHHBIM CJIOSIM);

J KJIaCCU(UIIUPOBATh XUMUYECKUE JIEMEHThI, HEOPraHMUECKHUE BEIECTBA, XUMUYECKUE PEaKIINH
(10 4KCIy U COCTaBY YYacTBYIOIIUX B PEAKIMU BEIIECTB, IO TEIUIOBOMY 3G (DEKTY);

. XapaKkTepu30BaTh (OMUCHIBATH) OOIIME XMMHYECKHE CBOMCTBA BEIIECTB PAa3IUYHBIX KJIACCOB,
MOATBEPIK/Iasi ONTUCAHUE TPUMEPAMH MOJIEKYJISIPHBIX YPABHEHHI COOTBETCTBYIOIIUX XUMHUYECKUX PEAKITUI;

. MPOTHO3MPOBATh CBOWCTBA BEIIECTB B 3aBUCHMOCTH OT HMX KauyeCTBEHHOIO COCTaBa,
BO3MOXXHOCTH MPOTEKAHUSI XUMUYECKHUX MTPEBPAIICHUI B Pa3IMUHbIX YCIOBHSIX;

. BBIYHCIIATh OTHOCUTEJIBHYIO MOJIEKYJSIPHYIO U MOJISIPHYIO MacChl BEIIECTB, MAaCCOBYIO JOJIO

XUMHYECKOTO 3JIeMEHTa 10 (opMyJie COEAMHEHHUS, MAcCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, IPOBOIHTH
pacuéThl M0 YpaBHEHHUIO XUMUYECKON PeaKIuy;

. IPUMEHSTh OCHOBHBIE OIIEpPAallMU MBICIIUTEIbHON AESTEIbHOCTH — aHAJIU3 U CUHTE3, CPAaBHEHUE,
0000I1IeHne, CUCTEeMAaTH3aINI0, KIACCU(MKALMIO, BBISBICHHWE NPUYUHHO--CIICACTBEHHBIX CBA3CH — JUIA
U3YYEHUS CBOWCTB BEIIECTB U XHUMHUYECKUX pEaKLUUW, eCTECTBEHHO-HAyYHbl€ METOAbl IO3HAHUSA —
HaOJII0/IeHUE, U3MEPEHNE, MOJEIMPOBAHNE, IKCIIEPUMEHT (peabHbI U MBICIICHHBIH);

. CJIeIOBaTh MpaBUJIaM MOJIb30BaHUS XUMHUECKOH NOCYI0H U 1a00paTOPHBIM 000PYJOBaHHEM, A
TaKKe I[paBWiaM oOOpalleHusi C BELIECTBAMU B COOTBETCTBUM C HWHCTPYKLUHUSMU 10 BbIIOJHEHUIO
7a00paTOPHBIX XMMHMUYECKUX ONBITOB MO MOJYYEHHMIO M COOMpAHMIO Ia3000pa3HBIX BEIIECTB (BOJAOpOJa M
KHCJIOpOJia), MPUTOTOBJIEHHUIO PAaCTBOPOB C ONPEACHEHHOM MacCOBOM Jo0yiell pacTBOPEHHOTO BEILECTBA,
MJIAaHUPOBATh U MPOBOJUTH XUMHUUECKHE SKCIIEPUMEHTHI 0 PACTIO3HABAHUIO PACTBOPOB IEJIOYEH U KUCIIOT €
MOMOIUIbIO0 UHAUKATOPOB (JIaKMYC, peHOAPTANIECHH, METUIIOPAHK U IPYTHE).

K koHiy oOyueHus B 9 Kjacce IpeIMeTHbIe pe3yibTaThl Ha 0a30BOM YPOBHE JOJDKHBI OTpa)kaTh
c(OpMUPOBAHHOCTH Y O0yYaIOLIUXCSl YMEHHH:

. PacKpbIBaTh CMBICT OCHOBHBIX XMMUYECKUX MOHATUN: XUMUYECKUHN 3JIEMEHT, aTOM, MOJIEKYIa,
WOH, KAaTHOH, aHUOH, IPOCTOE BEUIECTBO, CJIOXKHOE BELIECTBO, BAJIEHTHOCTb, JIEKTPOOTPHULATEIBHOCTB,
CTENEeHb OKUCIIEHUS, XUMUYECKasl peaKusi, XUMUYECKasi CBsI3b, TEIUIOBOM 3PPEKT peakuu, MOJb, MOJISIPHBIN
00BEM, pacTBOp, 3JIEKTPOJUTHI, HEDIEKTPOJIUTHI, AJIEKTPOIUTHYECKAss JUCCOLMALNS, PEAKIMU HOHHOIO
oOMeHa, KaTanu3arop, XMMUYECKOE€ pPaBHOBECHE, OOpaTUMble U HEOOpAaTUMBbIE pPEaKIMH, OKHCIUTEIbHO-
BOCCTAHOBUTEJbHBIE PEAKLIHUU, OKHCIUTENb, BOCCTAHOBUTEIb, OKHCICHUE M BOCCTAHOBJIEHHE, aJNIOTPOIHUS,
aM(pOTepHOCTb, XUMHUYECKasi CBA3b (KOBAJIEHTHAs, WOHHAs, METaJUIMuecKas), KpUCTAITIMYecKas pemérka,
KOPPO3HsI METAJLJIOB, CIUIABBI, CKOPOCTh XMMHUYECKOW peaklnu, MpeaesibHo aonyctumas koHueHntpamus 1K
BEIIIECTBA;

. WJUTIOCTPUPOBATH B3aMMOCBSA3b OCHOBHBIX XMMHUYECKUX TMOHSTHI M NMPUMEHSTH 3TH MOHATUA
MIPU OMKMCAHHUU BEIIECTB U UX MPEBPAIICHUII;

J HCIIOJIb30BaTh XMMHMUYECKYI0 CHMBOJIUKY JUISI COCTaBJi€HHUS (OpPMYJ BEIIECTB U YpaBHEHMI
XUMUYECKHUX PEAKLUN;

. ONpEAEIATh BAJIEHTHOCTb W CTENEHb OKHCIEHUS XUMHUYECKMX JJIEMEHTOB B COEIUHEHMSX
Pa3JIMYHOTO COCTaBa, MPUHAUIEKHOCTH BELIECTB K ONPENEIEHHOMY KJIACCy COEAMHEHUH 1o Gopmynam, BUJ
XUMHYECKOHN CBSA3M (KOBaJIEHTHAs, MOHHAs, METANINYECKas) B HEOPraHUYECKUX COETUHEHUSX, 3aps]] HOHA 110
XUMHYECKOH (opmyre, XapakTep Cpelbl B BOAHBIX pPAaCTBOpAaX HEOPTAaHUYECKUX COCAMHEHMM, THUI
KPUCTAIIIMYECKON PEeMIETKN KOHKPETHOTO BEIIECTBA;

. packpsiBaTh cMmbici [lepuoanueckoro 3akona [[. M. MenzaeneeBa U JAEMOHCTPUPOBATH €T0
MOHMMAaHUE: ONMUCHIBATh U XapaKTepu30BaTh Tabmu4Hylo (opmy [lepuonanyeckoil CHCTEMbl XHUMHYECKUX
AJIEMEHTOB: Pa3jIM4aTh MOHATHUS «TJIaBHas moarpymnmna (A-rpynma)» u «nobounas nmoarpymma (b-rpymma)y,
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MaJible ¥ OOJbIINE TMEPHOJbl, COOTHOCUTh 0003HAUYEHUS, KOTOPBIE MMEIOTCS B MEPUOANYECKON TadiuIe, ¢
YHUCIIOBBIMU XapaKTEPUCTUKAMU CTPOEHHUS aTOMOB XMMHUYECKHX 3JEMEHTOB (COCTaB U 3apsAl sapa, ooiiee
YUCJIO 3JEKTPOHOB U PAcCHpe/ieiieHUE UX IO DJIEKTPOHHBIM CIIOSIM), OOBACHATH OOIIME 3aKOHOMEPHOCTH B
U3MEHEHUHU CBOICTB DJIEMEHTOB U WX COEAMHEHHMH B Mpefesiax MallbIX MEPUOJOB U IIABHBIX MOATPYII C
Y4E€TOM CTPOCHHUS UX ATOMOB;

J KJIaCCU(UIIUPOBATH XUMUYECKUE JIEMEHThI, HEOPraHMUYECKHUE BEIECTBA, XUMUYECKUE PEaKIINH
(10 YUCIly U COCTaBY Y4acTBYIOUIMX B PEaKIMH BEHIECTB, MO TEIIOBOMY () (eKTy, Mo U3MEHEHHUIO CTerneHel
OKHCJIEHUS XUMHUYECKUX JIEMEHTOB);

J XapaKTepu30BaTh (OMUCHIBATH) OOIIME U crenupuUYecKrue XUMUYECKHEe CBOMCTBA MPOCTHIX U
CIIOXKHBIX BEIIECTB, MOATBEpKJIas OMNHCAHME MPUMEPAMU MOJIEKYJSIPHBIX M HMOHHBIX YypaBHEHUI
COOTBETCTBYIOIIMX XUMUYECKUX PEAKIIUN;

. COCTaBIISITh YPABHEHUS DJIEKTPOJIUTHUECKON TUCCOLMAIMU KUCIIOT, IMIEI04Yei U CoNeH, MOHbIe
U COKpalll€HHbIE ypaBHEHUS peakUuid HMOHHOrO OOMEHa, YypaBHEHUS peaklUUl, MOATBEPKAAIOIINUX
CYILIIECTBOBaHHE F€HETUUYECKOM CBSI3U MEXK/y BEILIECTBAMU PA3JIMUHBIX KJIACCOB;

L4 PaCKpbIBATh CYHUIHOCTDb OKHCJIHNTCIIbHO-BOCCTAHOBHUTCIIbHBIX peaKHHI;'I IMoCpPpCaACTBOM
COCTAaBJICHUA 3JICKTPOHHOI'O 0anaHca 3THUX peaKHHﬁ;

L4 IMPOrHO3UpPOBATH CBOMCTBA BCIICCTB B 3aBUCUMOCTH OT HX CTPOCHHUSA, BO3MOXKHOCTHU
MMPOTCKAHUA XUMHUYCCKUX HpeBpameHHﬁ B PA3JIMYHLIX YCIIOBHUAX,

L4 BBIUUCIIATH OTHOCUTCIIBHYHO MOJICKYJIIAPHYIO U MOJBIPHYHO MACChl BCIIECTB, MACCOBYIO OJIHO

XUMHYECKOTO 3JIeMEHTa 10 (OpMyJie COCAMHEHHUS, MAcCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, IPOBOIHTH
pacYéThI 10 ypaBHEHUIO XUMHUYECKOM peaKkInu;

. coOJIFOJIaTh TIPaBUJIa TIOJIB30BAHUSI XUMHYECKON TOCYI0N U JJAOOpaTOPHBIM 000pYIOBAaHHUEM, a
TaK)Ke IPaBmJIa OOPAIEHHUs C BEIIECTBAMU B COOTBETCTBUU C MHCTPYKITUSMH TI0 BBITIOJTHEHHUIO JTa00paTOPHBIX
XUMHYECKHX OIBITOB IO MOTYYSHHUIO U COOMPAHUIO Ta3000pa3HbBIX BEUIECTB (AaMMHUAKA U YTIIEKUCIIOTO Ta3a);

° MPOBOJANTH PEAKIMH, TOATBEPKIAIONINEe KAYSCTBCHHBIH COCTaB pPa3JUYHBIX BEIICCTB:
pacro3HaBaTh OIBITHBIM TYTEM XJIOpUI-, OpomMua-, MoAMIA-, KapOoHart-, ¢docdar-, cuimkar-, cyiabhar-,
TUAPOKCUI-UOHBI, KATUOHBI AMMOHUS U HOHBI M3YYEHHBIX METAIIOB, IPUCYTCTBYIOIINE B BOAHBIX PACTBOPAX
HEOPTaHWYECKUX BEIIECTB;

° MPUMEHSITh OCHOBHBIE OTIEPAIIMH MBICIIUTEIBHON AESITETbHOCTA — aHAIIU3 U CHHTE3, CPaBHEHUE,
000011eHNe, CHCTEMaTU3alliI0, BBISBICHHE MNPUYMHHO-CIEICTBEHHBIX CBSA3€M — ISl M3Yy4eHHUs CBOMNCTB
BEIICCTB M XHMHYECKUX PEAKINi, €CTECTBCHHO-HAyYHBIC METOJbI MO3HAHUS — HAOJIOJCHWE, U3MEPCHHE,
MOJIETTUPOBAHUE, SKCTIEPUMEHT (PEeabHBIM U MBICICHHBIN).
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KoanuecTBo 4acoB

dyeKkTpoHHbIe (LM POBbLIE)
o0pa3oBaTejibHbIE PeCypChl

Jl'j;-)l'[ HaumeHoBaHue pa3ejioB H TeM NMPOrpaMMbI
Beero Konrpoasnsie IIpakrnuyeckue
padoThI padoThI
Pasznen 1.IlepBonavajibHble XHMHYECKHE OHATHS
1.1 Xumust — Baiad 0bnacTh ecTeCTBOsHANNA 1 5 2 bubmmoreka IIOK https://m.edsoo.ru/7f41837¢c
[IPAKTUYECKOM IEATEILHOCTH YEIOBEKA
1.2 BemecTBa M XUMHUYECKUE pPEaKIIUN 15 1 bubanoreka IIOK https://m.edsoo.ru/7f41837¢c
Hroro mo pazneny 20
Paznen 2.BakHeliime nmpeacTaBUTEId HEOPraHUYeCKUX BeleCTB
2.1 Bozayx. Kucnopon. [Tonsitue 06 okcumax 6 bu6nmnoreka LIOK https://m.edsoo.ru/7f41837¢
2.2 Bogopon.IlonsTie o KUCIOTaX U COJISX 8 1 bubanoreka IJOK https://m.edsoo.ru/7f41837¢c
2.3 Bopa. PactBopsl. [ToHsiTHE 00 OCHOBaHUSX 5 1 1 bubanoreka IIOK https://m.edsoo.ru/7f41837¢c
2.4  OCHOBHbBIE KJIaCChl HEOPTaHUUECKUX COCTUHEHUI 11 1 1 bubanoreka I{OK https://m.edsoo.ru/7f41837¢c
HWroro no paznery 30

Paspnen 3.11epuoanyeckuii 3akoH u Ilepuognveckasi cucrema xumnueckux 3jeMeHToB JI. U. MennesneeBa. CtpoeHune aToMoB. XMMH4YeCKast
cBsi3b. OKHCIUTEIbHO-BOCCTAHOBHUTEIbHbIC PeaKIUH

[Tepuonnueckuii 3akoH u [leproanueckas
3.1 cucrema XUMHUYECKUX 31eMeHToB /1. U. 7 bubmumoreka [TOK https://m.edsoo.ru/7f41837¢c
Mennene-esa. CTpoeHue aToMa
3.2 Xunraeckas cash. OKHCIHTEIILHO- 8 1 bubmumoreka [IOK https://m.edsoo.ru/7f41837¢c
BOCCTAHOBUTEJIbHBIC PEAKIINU
HWtoro mo pazaeny 15 bubaunoreka [IOK https://m.edsoo.ru/7f41837¢c
PesepBHOE Bpems 3 bubmmoteka [{OK https://m.edsoo.ru/7f41837c
OBHIEE KOJIMYECTBO YACOB I10 ITPOITPAMME 68 4 5
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9 KJIACC
KoanuecTBO YyacoB
Ne HanMeHOBAHIE PA3IE/IOB H TeM IPOrPAMMEL Kontpou o DyiekTpOoHHbBIE (HIM(POBBIE) 00pa3oBaTeJIbLHbIE
/i P porp Beero bLHBIE paKTH4YecKue pecypebt
padoTsI
padoThI
Paznen 1.BenecTBo M XMMUYECKHE PeaKIIUA
1.1 E;;;ZPCHHG " yrny6J1eHHe SHAHMH OCHOBHBIX Pa3/ICIoB Kypca 8 5 1 bubmuoreka LIOK https://m.edsoo.ru/7f41a636
1.2 OcHOBHbIC 3aKOHOMEPHOCTH XUMHYECKUX PEaKIUil 4 bubnunoreka [{OK https://m.edsoo.ru/7f41a636
1.3 | DVICKIPOIMTHIECKAA MCCOUHALIA. XUMHHECKAE Peakin B 8 1 Bub6munoreka IIOK https://m.edsoo.ru/7f41a636
pacTBopax
Uroro no pazneny 17
Pa3znen 2.HemeTasJIbl U MX COEIMHEHUS
21 OOm1as xapakTepuCTHKa XUMUYECKuX d5eMeHToB VI A-rpymisr. 4 Bubmmorexa LIOK https://m.edso.ru/7f41a636
l'anorenst
29 06?121;1 XapaKkTepUCTUKa XUMU4YecKuX nmeMenToB VIA-rpynmnsl. Cepa 6 Bubmiorexa LIOK https://m.edsoo.ru/7f41a636
1 €€ COCJIMHEHMUSI
23 OOmiast XapaKTepUCTHKA XUMHUYECKUX 3JIeMeHTOB V A-rpymisl. A30T, 7 Bubmorexa LIOK https://m.eds00.ru/7f41a636
tdhocdop 1 ux coeTMHEHHS
2.4 Obmas xap ARTCPHETHIE XMITICCIIX SIICMEHTOR IVA-Tpymte. 8 1 bubnunoreka I{OK https://m.edsoo.ru/7f41a636
VYraepoa v KpeMHU# U UX COeTHHEHUS
Hroro o pasneny 25
Pasznen 3.MeTa/uibl M UX COeAUHEHUS
3.1 | OO0uue cBoiicTBa METAUIOB 4 bubmmoreka ITOK https://m.edsoo.ru/7f41a636
3.2 |Baxueliiye METaUIBI M HX COEIMHEHUS 16 1 Bbubmmorexa ITOK https://m.edsoo.ru/7f41a636
Hroro o pasneny 20
Pasnesn 4. Xumus u okpyxamomas cpeaa
41 ‘BemeCTBa Y MaTepHalibl B KU3HHU YEIOBEKa 3 ‘ ‘BI/I6J‘H/IOT€Ka IIOK https://m.edsoo.ru/7f41a636
Hroro o pasneny 3
PesepBHOE Bpemst 3 bubaunoreka I{OK https://m.edsoo.ru/7f41a636
OBHIEE KOJIMYECTBO YACOB I10 ITTPOTPAMME 68 4
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IHOYPOYHOE IINTAHUPOBAHHUE 8 KJIACC

KoanyecTBo 4acos
° Ipaxkr Jara
Ne Tema ypoxa Kounrpoa vecicn |H3yIeH DJleKTpOHHBIE N (POBLIE 00pa3oBaTeIbHbIE
n/n Bcero bHBIE st pecypceel
padoThI paGoThi
1 Tpeamer xumui. Potb XuMUK B XKU3HH Henoseka. Tena u 1 Bbub6mmotexka LIOK https://m.edsoo.ru/ff0d210c
BEILIECTBA
2 ITonATHE 0 METOJAX MO3HAHHS B XMMHHU 1 Bubmnoreka ITOK https://m.edsoo.ru/ff0d227e
3 HpaFaneCKaﬂ pabota Ne 1 «IIpaBuna paboTsI B 1abopaTopun U 1 Bubmmorexa LIOK https://m.edsoo.ru/ffod23dc
MpUEMBI 0OpAIIICHHUS C JJAOOPATOPHBIM 000PYIOBAHUEM)
4 Yucteie BeniecTBa 1 cMecu. CrocoObl pa3esieH s cMeceit 1 bubnunoreka [{OK https://m.edsoo.ru/ff0d26ca
5 [IpaxTuueckas pa60Tva Ne 2 «Pa3znenenne cmeceii (Ha mpumepe 1 Bubmorexa LJOK https://m.edsoo.ru/f0d28c8
OUYHUCTKH TIOBAPEHHOM COJIN)»
6 ATOMBI U MOJICKYJTBI 1 bubmunoreka [{OK https://m.edsoo.ru/ff0d2a6¢c
7 XUMHUYECKHUE 3JIEMEHTBI. 3HAKH (CHMBOJIBI) XUMHYECKHX 1 Bu6morexa LIOK https://m.edsoo.ru/ff0d2bes
AIIEMEHTOB
8 [TpocThie U CIIOKHBIC BEIIECTBA bubmunoreka I{OK https://m.edsoo.ru/ff0d2a6¢c
9 ATOMHO-MOJIEKYJISIPHOE yUCHUE bubnuoreka L{OK https://m.edsoo.ru/ff0d2d50
10 3aKOH MMOCTOSIHCTBA COCTaBa BEIIECTB. XuMHu4eckas popmya. 1 BuGmiorexa LIOK https://m.edsoo.ru/ff0d2eae
BaJieHTHOCTh aTOMOB XUMHYECKUX 3JICMCHTOB
11 S;(I;I:;HTCHBH&H aromHast Macca. OTHOCHTENIbHAS MOJICKYJISIPHAS 1 BuGmorexa LIOK https://m.edsoo.ru/ffod323c
12  MaccoBas 10JIs1 XUMUYECKOTO AIEMEHTA B COSAUHEHUN 1 Bubmnoreka ITOK https://m.edsoo.ru/ff0d350c
13 KomawuyectBo BemiectBa. Monb. MossipHas Macca 1 bubaunoreka I{OK https://m.edsoo.ru/ff0d5230
14  Owusuveckue U XUMUYECKHE SBJICHHUS. X UMHUYECKasK PeaKIIus 1 Bbubamnoreka IIOK https://m.edsoo.ru/ff0d37fa
15 Ilpu3Haku U yCIOBHS NPOTEKAHHUS XUMUYECKUX PEAKLIUH 1 bubmmnoreka I{OK https://m.edsoo.ru/ff0d3al6
16  3akoH COXpaHEHHsI MACChl BEIIECTB. XUMHUYCCKUE YPABHCHUS 1 bubaunoreka I{OK https://m.edsoo.ru/ff0d3b88
17 Beruncienus KOJIMHECTBA, MACCHI BELIECTBA 110 yPABHEHHSM 1 Bubmorexa LIOK https://m.eds00.ru/ffod5708
XAMHYECKHUX PEaKIii
1g  Kyaccupurauus XuMHYECKUX peakimii (CoeMHeHuA, 1 Bbu6mmoteka LIOK https://m.edsoo.ru/ff0d3f34
pa3IoKeHwsl, 3aMelIeHHs, 00MeHa)
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M. B. JloMoHOCOB — yu&HBIH-HIUKIONETUCT. O000ImIeHne 1

19 . 1 Bbubmnoreka IIOK https://m.edsoo.ru/ff0d40c4
CHCTeMaTH3aIHsl 3HAHUI

20 KontponbsHas padbora Nel o Teme «BerecTBa 1 XUMHUYECKHE 1 Bubmiorexa LJOK https://m.eds00.ru/f0d4290
peaKum»

o1 Bosmyx — cmech rasos. Coctas Bosyxa. Kuciopos — snement 1 Bubmorexa LIOK https://m.edsoo.ru/ff0d448e
u mpocroe BeuecTBo. O30H

gp  PHBHMICCKHE H XHMUYECKNC CBOVCTBA KHCIOPOAA (peakiiun 1 Bubmmoteka LIOK https://m.edsoo.ru/ff0d4614
OKHUCIIeHHUs1, ropeHue). [TonsaTre 00 okcuaax

23 CriocoGr1 nomy\ieHus Kuciopoa B iaGopatopun i 1 Bubmnoreka ITOK https://m.edsoo.ru/ff0d497a
NMPOMBITIIEHHOCTH. [IpuMeHeHne Kucmopoa
TerutoBoii 3¢ (eKT XMMUISCKON PEaKIMU, TIOHATHE O

24  TEPMOXHMHUYECKOM YPaBHEHHH, 9K30- H SHIOTEPMUUECKHX 1 Bbubaunoreka ITOK https://m.edsoo.ru/ff0d4790
peaKIsIx

25 TorumBo (HegTh, yroim, u MeTaH). 3arp;sHCHUE BO3YXA, 1 Bubmnoreka ITOK https://m.edsoo.ru/ff0d4c4a
CIOCO0BI €r0 MPeIOTBPAILCHUS

26 [Ipaktuueckas padora Ne 3 IO TeMe «[lony4yenune u cobnpanue 1 BuGmuotexa LIOK https://m.edsoo.ru/ff0d4ae2
KHCJIOPO/Ia, U3yYCHHUE er0 CBOMCTBY

27 Boznopon — snement i npoctoe emectso. Haxoxaenue s 1 bu6mmoreka ITOK https://m.edsoo.ru/ff0d4dd0
PUPO/IE

28 dusnyueckre 1 XMMUYECKUE CBOMCTBA Bojtopoia. [IpumeneHne 1 Bubmiorexa LIOK https://m.edsoo.ru/ffod4ddo
BOJIOpOJIA

29  |TloHsATHE O KHUCIIOTAX U COJIAX 1 Bubmnoreka ITOK https://m.edsoo.ru/ff0d50d2

30  Cnoco0bI mosyueHust BOgopoaa B 1abopaTtopun 1 bubnuoreka I{OK https://m.edsoo.ru/ff0d4dd0

31 [IpakTnueckas padora Ne 4 10 TeMe «Ilonmy4yenune u cobupanue 1 BuGmuotexa LIOK https://m.edsoo.ru/ff0d4fa2
BOJIOPO/1a, U3yUEHHE €0 CBOMCTBY

32 MounsipHbiii 00bEM ra3oB. 3akoH ABOTraapo 1 bubaunoreka I{OK https://m.edsoo.ru/ff0d542e

33 Berurciienns 00bEMa, KoJTHuecTBa BEIIECTBA [a3a 110 ero 1 Bu6morexa LIOK https://m.edsoo.ru/ff0d55a0
M3BECTHOMY KOJIMYECTBY BEILECTBA MIIM O0BEMY

34  DrraucieHus 00hEMOR rasos 1o ypasHeHHIO PEAKIMH Ha OCHOBE 1 Bubnuoreka LIOK https://m.edsoo.ru/ff0d5708
3aKOHA 00BEMHBIX OTHOIICHUI Ta30B

35 | ®usnmyeckue U XMMHYECKHE CBOICTBA BOJBI 1 Bubmmoreka ITOK https://m.edsoo.ru/ff0d587a

36  Cocras ocHoBanwmii. [ToHsTHE 00 HHIUKATOPAX 1 Bbubmmoreka ITOK https://m.edsoo.ru/ff0d59e2

37  |Boga kak pactBoputens. HacklmeHHbIE M HEHACBIIIICHHEIE 1 Bubanoreka IIOK https://m.edsoo.ru/ff0d5b40
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pacTBOpbl. MaccoBas J1oJisl BelecTBa B pacTBOPE

[TpakTuueckas padora Ne 5 mo teme «I[IpurororieHue pacTBOpOB

38 . N . ) 1 Bbubanoreka IIOK https://m.edsoo.ru/ffOd5eba
C ompeeaeHHON MacCOBOIA 10JICH paCTBOPEHHOTO BEIIECTBA»

39  KourpomsHas pabora Ne2 o teme «Kucmopoz. Boxopoa. Boma» 1 bubmmoreka ITOK https://m.edsoo.ru/ff0d6342

40  Oxcumsl: cocTaB, KiIaccu(pHUKaus, HOMEHKIATYpa 1 bubmoreka ITOK https://m.edsoo.ru/ff0d664e

a1 [MonyueHne U XUMUYECKHE CBOMCTBA KUCIOTHBIX, OCHOBHBIX H 1 Bubmorexa LIOK https://m.eds0o.ru/ff0d664e
aM(pOTEPHBIX OKCHIIOB

42  OcHOBaHUs: COCTaB, KilacCHU(pUKaIHs, HOMEHKIATypa 1 bubmunoreka I{OK https://m.edsoo.ru/ff0d67ca

43 TlodyueHHe U XUMHYECKUE CBOMCTBA OCHOBaHHI 1 bubnunoreka [{OK https://m.edsoo.ru/ff0d67ca

44 Kucnotsl: coctas, Kiaccu(pHKamus, HOMEHKIATYpa 1 bubaunoreka ITOK https://m.edsoo.ru/ffOdfee2

45  TlonydeHue ¥ XUMHYECKUE CBOMCTBA KHCIIOT 1 bubnunoreka I{OK https://m.edsoo.ru/ffOdfee?

46 Comu (CpeHHHe):vHOMeHKHaTypa’ CTIOCOOI Oty dCHNS, 1 Bbubmnoreka IIOK https://m.edsoo.ru/00ad9474
XUMHYECKHE CBONUCTBA

47 [IpakTiaeckas padora Ne 6. Pemenne IKCIEPUMEHTAIILHBIX 3311 1 Bubmiorexa LIOK https://m.edsoo.ru/00ad9b7c
10 TemMe « OCHOBHBIE KJIACCHI HEOPTaHHYIECKHUX COCMHEHHI»

48 reHemquIfaﬂ CBA3L MONILY KIACCAMH HEOPTaHHIHCCiiX 1 Bbubmmoreka ITOK https://m.edsoo.ru/00ad9a50
COCTMHCHUIA

49 | O0600IIeHNE U CHCTEMATH3AIMS 3HAHWIH 1 Bbubmmoreka ITOK https://m.edsoo.ru/00ad9ch2

50 KonrpouHas pabora Ne3 1o Teme OcHOBHEIE KIacCh! 1 Bbu6mmoreka LIOK https://m.edsoo.ru/00ad9ela
HEOPTaHUYECKUX COCANHEHUH

51 I[TepBbie MOMBITKH KIaCCHDUKAIUH XUMHUYECKUX 3JIEMEHTOB. 1 BuGmorexa LIOK https://m.edsoo.ru/00ad9ffa
[MoHsiTHE O IPYIIAX CXOTHBIX HJIEMEHTOB

52 ITepuonnueckuii 3akoH U Ilepuoanueckast cHCTEMa XUMUYECKUX 1 BuGmorexa LIOK https://m.edso0.ru/00ada52c
anemenToB JI. 1. MennaeneeBa

53  Ilepuonsl, rpymnmbl, HOATPYIIIHI 1 bubnuoreka L{OK https://m.edsoo.ru/00ada52c

54  Ctpoenne atromoB. CocTaB aTOMHBIX siep. MI30TOIBI 1 Bbubmmoreka ITOK https://m.edsoo.ru/00ada342

g5~ CTpocmue JICKTPOHHBIX 000J104CK aTOMOB D/IEMEHTOB 1 Bbu6mmoteka LIOK https://m.edsoo.ru/00ada6bc
[Tepuonnueckoit cuctemsl 1. 1. Menneneena

56 XapaKTepnchVa XUMHYECKOTO 3JIEMEHTA I10 €r0 MOJOKECHHIO B 1 Bu6morexa LIOK https://m.eds00.ru/00adag24
[Tepuonuueckoit cucreme /. 1. Menneneena

57  SHaucHue IIepHONHECKOro 3aKOHa AT pasBUTHA HAYKH 1 1 Bubnuoreka LIOK https://m.edsoo.ru/00ada96e

npaktuku. [I. 1. MenneneeB — y4€Hblid, IeJaror ¥ rpakJaHuH
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58  DIEKTPOOTPHUIATENBHOCTS ATOMOB XUMHUYECKHX DIIEMEHTOB 1 bubmmoreka ITOK https://m.edsoo.ru/00adaab8
59 |HMonnas XMMHUYECKas CBSI3b 1 Bbubmnoreka ITOK https://m.edsoo.ru/00adac34
60  KoBaseHTHas MoJsIpHAs XUMUYECKAsl CBSI3b 1 bubnunoreka L{OK https://m.edsoo.ru/00adaab8
61  KoBajeHTHas HEMOJSIPHAS XUMHUECKAs CBA3D 1 bubmmoreka ITOK https://m.edsoo.ru/00adaab9
62 |CremneHb OKHCICHHSI 1 bubanoreka IOK https://m.edsoo.ru/00adae28
63  OKHCIUTEIHHO-BOCCTAHOBUTEIBHBIC PEAKITHH 1 Bubmmoreka ITOK https://m.edsoo.ru/00adb076
64 | OKMCIUTETN ¥ BOCCTAHOBUTEIU 1 Bubmnoreka ITOK https://m.edsoo.ru/00adb076
65 Konrpossuas pabora Ne4 no reme «Crpoenme atoma. 1 bubmroreka ITOK https://m.edsoo.ru/00adb486
XuMuyeckas CBSI3b»

66 |OGoOIIEHHE U CHCTEMATH3ALMS 3HAHUI 1 Bubmnorexa ITOK https://m.edsoo.ru/00adb33c
67 |OG6oGIIeHNE U CHCTEMATH3AIMS 3HAHUI 1 Bbubmnoreka ITOK https://m.edsoo.ru/00ad9ch2
68 |OGoOIIEHHE U CHCTEMATH3ALMS 3HAHUI 1 Bubmnoreka ITOK https://m.edsoo.ru/ff0d61c6

OBIIEE KOJIMYECTBO YACOB I1O ITPOI'PAMME 68
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9 KJIACC
Ne |Tema ypoka KoJuau4yecTBo 4acoB Hara JyekTpoHHBIE MU (PPOBLIE 00pa3oBaTeIbHbIE
n/n Bcero |Konrpo |IIpakTuy |H3y4YeHHS |pecypChI
JIbHBbIE | eCKHe
padoThl |padoThl
1 Iepromuueckuii 3akoH. Ileproauueckas CHCTEMa XMMHUIECKHX 1 bubmuoreka ITOK https://m.edsoo.ru/00adb59e
aneMmeHnToB JI. 1. MenaeneeBa
2 3aKOHOMEPHOCTH B U3MCHEHHHU CBOWCTB XUMHYECKUX 1 bubmuoreka [{OK https://m.edsoo.ru/00adb6b6
3JIEMEHTOB MEPBBIX TPEX MEPHOIOB
3 Kraccudukanms 1 HOMEHKJIATypa HEOPraHUYECKHUX BEIIECTB 1 bubmunoreka [{OK https://m.edsoo.ru/00adb7e2
4 Buibl XUMHUYECKO# CBSI3M U THIThI KPUCTAUTHYECKUX PEIIETOK 1 bubmuroreka [{OK https://m.edsoo.ru/00adbac6
5 KonTponbnas padora Nel mo teme «IloBTOpenwue u yrirydoneHue 1 1
3HAHHMI OCHOBHBIX Pa3JIeioB Kypca 8 Kiaccay
6 Krnaccuhuranms XuMHUECKIX PEAKIHA 10 Pa3THIHBIM 1 bubmuoreka ITOK https://m.edsoo.ru/00adbcb0
HpH3HAKAM
7 IToHsITHE O CKOPOCTH XUMUYECKOM peakituu. [ToHsTHE O 1 Bbubmuroreka [{OK https://m.edsoo.ru/00adbe9a
TOMOTCHHBIX U T€TEPOTCHHBIX PEAKIHAX
8 [MousiTHe 0 XMMUUYECKOM paBHOBecHH. DaKTOPBI, BIUSIONINE HA 1 bubmunoreka [{OK https://m.edsoo.ru/00adc28c
CKOPOCTb XUMHUYECKOU PEAKIIMH U MOJOKEHHE XUMHYECKOTO
paBHOBECHS
9 OKHCIIUTETHbHO-BOCCTAHOBUTEIILHBIC PEAKIIU 1 bubmuoreka [{OK https://m.edsoo.ru/00adcade
10 | Teopwus dmeKTPOTUTHYECKOM aucconuarmu. CHIbHBIE U CllaOble 1 Bbubmmoreka ITOK https://m.edsoo.ru/00adcd68
SIICKTPOJTHTHI
11 |HMonHble ypaBHEHHS peaKInit 1 bu6mmoteka LIOK https://m.edsoo.ru/00add448
12 | Xwumuyeckre CBOWCTBA KUCIOT U OCHOBAHUI B CBETE 1 Bbubmuoreka ITOK https://m.edsoo.ru/00add5d8
HpeCTaBICHUN 00 IEKTPOTUTHYCSCKON IUCCOLUAIIN
13 | Xumuueckue CBOWCTBA COJICH B CBETE MPEACTaBICHHI 00 1 bubmuoreka [{OK https://m.edsoo.ru/00add8b2
SIICKTPOTUTHYECKOMN AUCCOIIHAIIT
14  |IlonsaTue o THIpOIH3E CONCH 1 bubmuoreka IOK https://m.edsoo.ru/00add9d4
15 | O6o001meHne 1 cCUCTEMATU3AIUS 3HAHMIMA 1 Bbubmoreka ITOK https://m.edsoo.ru/00addd12
16 |IIpaktudeckas padora Ne 1. «PemieHne sKCIIepUMEHTAIbHBIX 1 1 bubmunoreka I{OK https://m.edsoo.ru/00addbfa
3a/1a9»
17 |Kontponbnas padota Ne2 o teme «DNeKTpoIUTHIECKas 1 1 bubanoreka L{OK https://m.edsoo.ru/00addecO
JECconranyst. X MMUUYECKUE PEaKI[ii B PACTBOPAX»
18 | OOGmast xapakTepUCTHKA TaTOreHOB. XMMHUUECKHUE CBOWCTBA Ha 1 bubmunoreka [{OK https://m.edsoo.ru/00addfe2
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npuMepe XJopa

19 | XnopoBomopoa. CossiHast KUCIIOTa, XAMUYECKUE CBOICTBA, bubaunoreka L{OK https://m.edsoo.ru/00ade104
HOJTyUCHHE, TIPUMEHCHUE

20  |IIpaxTtudeckas pabota Ne 2 o teme «IlomydeHue ConsTHOR bubmuoreka ITOK https://m.edsoo.ru/00ade348
KHUCJIOTBI, U3y4eHHE e€ CBOMCTBY

21  |BelymciieHHs 110 ypaBHEHHSAM XUMHUUCCKHX PEAKIM, €CITH OJIHH bubaunoreka L{OK https://m.edsoo.ru/00ade488
U3 PEarcHTOB JaH B H30BITKE

22 |O6mmas xapakrepuctuka smeMeHToB VIA-rpymist bubmuorexa ITOK https://m.edsoo.ru/00ade64a

23 |AmtorponHsie MomuduKamu cepbl. HaxoskaeHue cepsl u e bubauroreka I{OK https://m.edsoo.ru/00ade64a
COEIMHEHMH B pupoje. XUMHUUYECKUE CBOMCTBA CEpPhl

24 |CepoBomopos, cTpoeHHe, pu3nueckre 1 XMMUIECKUE CBOCTBA bubmunoreka L{OK https://m.edsoo.ru/00ade802

25 |Okcumpl cepsl. CepHasi KUCIOTa, GU3MYECKUE U XUMUUECKHE bubmunoreka [{OK https://m.edsoo.ru/00adea28
CBOMCTBA, IPUMCECHECHUE

26 | XuMHYECKHE PEAKIIUH, JICKAIHE B OCHOBE MPOMBIILICHHOTO Bbubmuroreka I{OK https://m.edsoo.ru/00adec8a
croco0a MmoTydeH s CepHON KUCIOTHI. XHUMHYECKOe
3arpsi3HEHHE OKPYIKAIOINIEH CPe/Ibl COSAUHEHHUIMHU CEPhI

27 | BwluncieHHe MACCOBOM JOJTH BBIXO/1a IPOAYKTA PEaKIMN bubmmoreka ITOK https://m.edsoo.ru/00adec8a

28 |OOmas xapakTepucThKa 31eMeHTOB V A-rpynmsl. A30T, bubmuoreka [{OK https://m.edsoo.ru/00adeea6
pacrpocTpaHeHue B PUpPoe, GU3MICCKHE U XUMHYCCKHE
CBOMCTBa

29 | AmMMmmuak, ero Qu3MUYECKre U XMMUIECKHUE CBOMCTBA, MOTyYeHHE Bubmoreka ITOK https://m.edsoo.ru/00adf004
Y IPHMCHEHHUE

30 |I[Ipakruyeckas padora Ne 3 o teme «Ilomydenue amMmmuaka, bu6mumoteka LIOK https://m.edsoo.ru/00adf180
U3YUYCHHE €0 CBOWCTBY

31 | AsorHas kuciI0Ta, €€ (hU3UUECKHE U XUMHUECKHE CBONUCTBA Bubmmoreka ITOK https://m.edso0.ru/00adf306

32 |Hcnonb30BaHHE HUTPATOB U COJICH aMMOHHS B KA4EeCTBE bubmuoreka [{OK https://m.edsoo.ru/00adf518
MUHEpaJIbHBIX YI00peHunid. XUMUUECKOe 3arpsi3HeHnE
OKPYIKAIOIIEH cpe/ibl COSTMHEHUSIMH a30Ta

33 |Dochop. Oxcun pochopa (V) u pocdopHas kucioTa, bu6mmoreka LIOK https://m.edsoo.ru/00adf68a
(bu3HYECKHEe U XMMUIECKHE CBOMCTBA, MOJTYYCHUE

34 |Hcnonb3oBanue pochaToB B KauecTBE MUHEPATBHBIX bubaunoreka [{OK https://m.edsoo.ru/00adfc20
ynoOpenuil. 3arps3HeHne NpupoiHoi cpenbl hocdatamu

35 | Yruepon, pacnpocTpaHeHUE B IPUPOJIE, PUINIECKHIE U bubmuoreka ITOK https://m.edsoo.ru/00adfd9c
XUMUYECKHE CBOMCTBA

36 |Oxcumsl yriepona, ux (pu3nIecKrue ¥ XMMHYECKHE CBOWCTRA. bubmuorexa ITOK https://m.edsoo.ru/00adfebe

DKOJIOTHYECKHE HpO6J’ICMLI, CBA3aHHBIC C OKCHUJOM YyIJiepoJa
(V)
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37 | VYroapHas KHCIIOTa U €€ COIIU 1 Bbubmmoreka ITOK https://m.edsoo.ru/00ae006¢

38  |IIpaktuyeckas pabota Ne 4 o teme "TloydeHHE yrIIEKHCIOTO 1 bubmuroreka [{OK https://m.edsoo.ru/00ae027e
raza. KauecTBenHas peaknus Ha kapOoHaT-uoH"

39 |[lepBoHauambHBIC TOHATHUS 00 OPraHMYECKUX BEIIECTBAX KAK O 1 bubmunoreka [{OK https://m.edsoo.ru/00ae054e
COCIMHEHHSIX yIiIepo/ia

40 |KpeMHwuii 1 €ero COEAMHEHMS 1 bubmuorexa ITOK https://m.edsoo.ru/00ae080a

41  |TIpaktuueckas padora Ne 5. PemieHne sKCIIepUMEHTAIBHBIX 1 bubmuorexa ITOK https://m.edsoo.ru/00ae0bf2
3a/1a4 10 TeMe «BakHeilme HeMeTaJUTbl  HX COSTHHCHUSD)

42  |KourponbHas padora Ne3 mo Teme «BaxkHeiie HemMeTaluibl 1 1 bubaunoreka [{OK https://m.edsoo.ru/00ae0el8
UX COCTMHCHUS

43 | OO6mras XxapaKTepUCTHKa XUMUYECKHX JIEMEHTOB — METAJLIOB. 1 bubmuroreka [{OK https://m.edsoo.ru/00ael103e
Merasindeckas CBsA3b U METAIUTHYCCKAsT KPUCTAIUTHYECKAsT
pemérka. PU3NYECKHUE CBOMCTBA METAJLIOB

44 | XuMHYeCKHE CBOMCTBA METAIUIOB. DJIEKTPOXUMHUUCCKUIN PsIIT 1 Bbubmuroreka [{OK https://m.edsoo.ru/00ael1156
HaIpsHDKEHU METAJIIOB

45 |O6mrue crocoOb! monyyueHus MetamioB. CruiaBel. BeraucieHus 1 bubmuoreka ITOK https://m.edsoo.ru/00ael1156
10 YPaBHEHHUSM XUMHYICCKHUX PEAKIHii, €CITH OJUH U3 PEarcHTOB
COJICP)KHT MPUMECH

46  |TloHsATHE O KOPPO3HUH METAILIOB 1 bubmuroreka [{OK https://m.edsoo.ru/00ael1278

47  |lllenouHble METAILIBI 1 bubmuorexa ITOK https://m.edsoo.ru/00ae14b2

48  |Okcuabl ¥ TUAPOKCHIBI HATPUS U KAIUs 1 Bbubmuoreka ITOK https://m.edsoo.ru/00ael14b2

49  |Illeno4HO3eMENBHBIE METAIIIBI — KAJIBIMH M MarHui 1 Bu6moreka ITOK https://m.edsoo.ru/00ae15e8

50 |BaxHseiiue coequHEHUS KalblUs 1 Bu6moreka ITOK https://m.edsoo.ru/00ae15e8

51 O00011IeHNE U cUCTEMATH3ALUS 3HAHWI 1

52 | JK&cTkocTh BOJIBI M CIIOCOOBI €€ YCTpaHeHHUS 1 Bbubmuoreka ITOK https://m.edso0.ru/00ae1886

53 |TIpaktuueckas pabora Ne 6 mo teme "YKECTKOCTH BOJIBI U 1 Bbu6muoreka ITOK https://m.edsoo.ru/00aelae8
METOJIbI €€ YCTpaHeHus"

54 | AmoMuHuit 1 bubmmorexa ITOK https://m.edsoo.ru/00aelc64

55 | AmdoTepHbie CBOWCTBA OKCH/IA U THAPOKCH IA 1 bubaunoreka I{OK https://m.edsoo.ru/00aelc64

56 |XKeneso 1 Bubmorexa ITOK https://m.edsoo.ru/00ae1d86

57  |Oxcunsl, rugpokcust u conu xenesa (1) u xenesa (1) 1 bubmunoreka [{OK https://m.edsoo.ru/00ae35e6

58 |O6oOmienue U cucTeMaTH3aIMs 3HAHAN 1

59  |IIpaktuyeckas pabota Ne 7. Perienne sKCiepuMEHTaIbHBIX 1 bubmunoreka I{OK https://m.edsoo.ru/00ae3de8
3aj1a4 110 TeMe «BaxkHeime MeTauTbl M MX COSTMHCHUSD)

60 |Bbluncienus no ypaBHEHUSIM XUMHUYECKUX PEaKIUH, €CIIN OJUH 1 bubmnoreka L{OK https://m.edsoo.ru/00ael1750

13 PCarcHTOB J1aH B M30BITKE UIIH COACPKUT ITPUMECH.
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Brruricnennst MaccoBOM JI0JIH BBIX0J1a TPOAYKTA PEaKIIuU

61 |OO6oOuIeH e U CUCTEMaTHU3aIUs 3HAHUH 1
62 |KontposbHas pabota Ned 1o Teme «BaskHeHIIne METAIIBI U UX 1
COEIMHEHUSDY
63 |BemecTBa u MaTepHAaiBl B TOBCEIHEBHOM JKU3HU YEIOBEKA 1 bubmuorexa ITOK https://m.edsoo.ru/00ae3f50
64 | XuMuueckoe 3arpsi3HEHHE OKPYKAIOIICH CPe/Ibl 1 bubmuoreka ITOK https://m.edsoo.ru/00ae4270
65 |Poip XuMHU B pelICHHH SKOJOTHYCCKUX MPOOIeM 1 bubaunoreka L{OK https://m.edsoo.ru/00ae4270
66 |OO60GIIEHe U cHCTEMATU3aLHs 3HAHUI 1 Bbubnuoreka ITOK https://m.edsoo.ru/00ae0d0a
67 |OO6oOLIeHNEe U cUCTEMATHU3AIUS 3HAHUN 1 bubmmoreka ITOK https://m.edsoo.ru/00adb33c
68 |OG6oOIeHHe U CHCTEMATH3AINS 3HAHNI 1 bubmuoreka ITOK https://m.edsoo.ru/00ad9ch?2
OBIIEE KOJIMYECTBO YACOB IIO ITPOTPAMME 68
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N3MEHEHUMA OOIT OO0 (®I'OC —-2010 u ®OII)
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