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HOACHUTEJIBHAA 3AIINCKA

[TporpaMma o XuMuu Ha YpOBHE OCHOBHOTO 00IIIeT0 00pa30BaHUs COCTABIIEHA Ha OCHOBE TPeOOBaHMIA
K pe3ylbTaTaM OCBOCHHS OCHOBHOHM 00pa30BaTesIbHOM MPOrpaMMBbl OCHOBHOTO oOmiero oOpa3oBaHus,
npencrasieHHbix B @I'OC OO0, a takke Ha ocHOBE (perepayibHOM paboueil mporpaMmMbl BOCIMTAHUS U C
y4€TOM KOHLIENLMU MpEenojaBaHus y4eOHOro mnpeamera «XHUMHS» B 00pa30BaTEIbHBIX OpraHU3aLUSIX
Poccuiickoit ®enepanuu.

[Iporpamma mo XuMuM AT TpPEACTaBICHUE O IEJIX, OOmIel cTparernu oOydeHHs, BOCIHTAHUS U
pa3BUTHS OOy4aromUXcs CPeACTBaMU y4eOHOTO MpEeaMeTa, YCTaHABIMBAET O0S3aTeNIbHOE MpPEAMETHOE
coJiep’KaHue, IpeaycMaTpuBaeT paclpeieIeHUe ero Mo KjlaccaM U CTPYKTYpUPOBAaHUE O pa3zesiaM U TeMaM
IpOrpamMMbl [0 XHMHUH, ONPEICNSET KOJUYECTBCHHbIE M KadeCTBEHHBIE XapaKTEPHCTUKU COJCpIKaHUS,
PEKOMEHYeMYIO MOCIIEA0BATENIFHOCTh U3YUEHHSI XUMHUH C YIETOM MEXKIIPEIMETHBIX U BHYTPHUITPEIMETHBIX
CBSI3€H, JIOTHUKHM y4eOHOTO Ipoliecca, BO3PACTHBIX 0COOEHHOCTEN 00yJaroImuXCsl, ONpPeeNsieT BO3MOKHOCTH
npeaMeTa JUlsl pean3aluy TpeOoBaHUM K pe3ylbTaTaM OCBOEHHUSI OCHOBHOW 00pa30BaTeIbHOU MpOrpamMMbl
Ha YpOBHE OCHOBHOrO 00Iero oOpa3oBaHusi, a Takke TpeOOBaHUM K pe3yiabTaTaM OOydeHHsS XMMHUU Ha
YpOBHE Iefiell HW3y4eHUs MpeaMeTa U OCHOBHBIX BHAOB Yue€OHO-TIO3HABATENBbHOM JAEATEIbHOCTU
00yJaroIIerocs 1mo OCBOCHHUIO y4eOHOTO COJIep KaHMS.

3HaHMEe XUMHU CIYKUT OCHOBOM s (QOpPMHpPOBAHUS MHPOBO33PEHUSI O0OydJarolerocs, ero
MPEJICTaBICHU O MaTepuaJbHOM €IMHCTBE MHpA, BAXHYIO pOJIb HUIpaloT GopMupyemble XUMHUEH
MIPEJICTaBJICHHS O B3aHMMOIIPEBPALIEHUSAX SHEPTUU U 00 3BOJIIOLUHU BEIIECTB B NMPUPOJE, O MYTSIX PEIICHUS
I00ATBHBIX MPOOJIEM YCTOMYHBOTO Pa3BUTHS UYEIOBEYECTBA — CHIPHEBOM, SHEPreTUUECKOW, MHINEBOU M
9KOJIOTMYECcKOi 06e30MacHOCTH, IPoOIIeM 3paBOOXPAHEHUS.

N3ydenune xumuu:

CHOCOOCTBYET peanu3aliil BO3MOKHOCTEN JUIsl caMOpa3BUTHUS U (POPMUPOBAHUS KYJIbTYpPbI JTMUYHOCTH,
e€ oOmiel u QyHKIIMOHATILHON TPaMOTHOCTH;

BHOCHT BKJIaJl B GOPMHPOBAHUE MBIILJICHUS U TBOPUYECKUX CIIOCOOHOCTEHN 00yUdaronuxcsi, HABHIKOB UX
CaMOCTOSITENIbHOM ~ y4eOHOW  JEesITeNbHOCTH, JKCIEPUMEHTAIBbHBIX U HCCIEA0BATEIbCKUX YMEHMHI,
HEO0OXO0IMMBIX KaK B MOBCEAHEBHOM KU3HU, TaK U B MPO(HECCHOHATILHOM eI TeIbHOCTH;

3HAKOMHUT CO CHEIU(HUKON HAy4HOTO MBIIUICHUS, 3aKJIaJbIBA€T OCHOBBI IEJIOCTHOIO B3IUIAga Ha
€IMHCTBO MPHUPO/IbI U YEJIOBEKa, SIBJISIETCS OTBETCTBEHHBIM TarloM B (JOPMUPOBAHUU €CTECTBEHHO -HAYYHOU
IPaMOTHOCTH O0yYarOIINXCS;

crocoOcTByeT (POPMHUPOBAHUIO I[IEHHOCTHOTO OTHOIIEHHS K €CTECTBEHHO-HAYYHBIM 3HAHUSM, K
MIPUPOJIe, K YEIIOBEKY, BHOCUT CBOM BKJIAJ] B 9KOJOTHYECKOE 00pa3oBaHNe 00YJarOIIUXCSl.

JlanHple HampaBjieHHs B OOyueHUM XMMHUHU OOECIEeYuBaIOTCA CHElUUKON coaepkaHus y4eOHOro
npeaMeTa, KOTOPBIN SIBISETCS MeNaroruiyecku aJanTHPOBAaHHBIM OTpPa)KCHHEM 0a30BOM HAYKHM XHMHH Ha
OTPENICIIEHHOM 3TaIe €€ pa3BUTHS.

Kypc xuMuu Ha ypoBHE OCHOBHOTO 00111€T0 00pa30BaHUs OPUEHTUPOBAH HA OCBOCHHE 00yJaIOIIMMHUCS
CUCTEMbl MEPBOHAYANBHBIX MOHITUNA XHUMHH, OCHOB HEOPraHMYECKOW XHMHUU U HEKOTOPBIX OTAETBHBIX
3HAYUMBIX TIOHATUH OPraHUYECKON XUMUHU.

CtpykTypa coJepKaHus MPOrpaMMbl IO XUMHH c(hOpPMUPOBaAHA HA OCHOBE CUCTEMHOTO MOAX0Ja K €€
n3zyuenuto. CopepkaHue CKIAJbIBACTCSI U3 CUCTEMBl MOHATUH O XMMMYECKOM 3JIEMEHTE U BEIeCTBE U
CHCTEMBI MOHATHHA O XMMHUYeCKOW peakiuu. O0e 3TH CHCTEMbl CTPYKTYPHO OPraHM30BaHBI 1O MPUHLUITY
MOCJIEI0BATEIbHOTO PAa3BUTHUS 3HAHUN Ha OCHOBE TEOPETUUYECKHUX MPEICTaBIECHUIN pa3HOTO YPOBHSL:

— aTOMHO-MOJIEKYJISIPHOTO YUEHUS KaK OCHOBBI BCET'O €CTECTBO3HAHUS;

— Ilepnoaunueckoro 3akoHa /. 1. MenaeneeBa kak OCHOBHOI'O 3aKOHA XHUMHUH;

— Y4EHHS O CTPOCHUHU aTOMa U XUMHUYECKOH CBA3H;

— MPECTaBICHUH 00 NEKTPOIUTUYECKOI TMCCOIMALIMY BEIIECTB B PACTBOPAX.

Teopernueckue 3HaHMS pPacCMaTPUBAIOTCS HA OCHOBE SMITUPUYECKHU MOJYYEHHBIX U OCMBICICHHBIX
(axTOB, pa3BUBAIOTCS MOCIEIOBATEIBHO OT OJHOTO YPOBHS K APYrOMY, BBIIONMHSSA (YHKIUU OOBSCHEHUS U



IIPOrHO3UPOBAHUS CBOICTB, CTPOEHHUS M BO3MOXHOCTEH IPAKTHUUECKOTO IPUMEHEHHS U IOJIyYEHUS
M3Yy4aeMbIX BELIECTB.

OcBoeHue mporpaMmbl MO XMUMHU CHOCOOCTBYET (OPMHPOBAHHUIO MPEACTABICHUS O XMUMHYECKOU
COCTABJISIIOLLIEH HAyYHOW KapTUHBI MHpPA B JIOTHKE €€ CHCTEMHOW NPHUPOJbI, HEHHOCTHOTO OTHOLIEHUS K
Hay4yHOMY 3HaHHUIO U METOJIaM II03HaHus B Hayke. V3ydeHne XUMHUU IPOUCXOAUT C MPUBJICUEHUEM 3HAHUN
13 paHee U3y4eHHBIX yu4eOHbIX IpeaMeToB: «Okpyxarouuii Mupy, «buonorus. 5-7 knacce» u «®Pusuka. 7
KJIacC».

[Ipu M3ydyeHNH XUMHH MTPOUCXOIUT (POPMHUPOBAHHE 3HAHUN OCHOB XMMHYECKOH HAayKH KaK 00JacTh
COBPEMEHHOT'0 E€CTECTBO3HAHUS, MPAKTUYECKON NESATENbHOCTH YEJOBEKa M KaK OJHOTO M3 KOMIIOHEHTOB
MHUPOBOH KyJbTYpbl. 3a7ada y4eOHOIO MpeaAMETa COCTOUT B (JOPMUPOBAHUU CUCTEMBl XUMUYECKUX 3HAHUN
— BaXHEHIUX (aKTOB, MOHATUN, 3aKOHOB U TEOPETUYECKUX IIOJIOKEHUM, NOCTYMHBIX 00001eHui
MHPOBO33PEHUYECKOTO XapakTepa, s3blka HayKd, B MPUOOIIEHMH K HAy4YHbIM METOJaM IO3HAHUS MpU
M3Y4YEHUU BELIECTB U XUMHUUYECKUX peakiuil, B (OPMUPOBAHUHN U Pa3BUTUU MO3HABATEIbHBIX YMEHUH U UX
MPUMEHEHUH B y4eOHO-IIO3HABATEIbHON M y4eOHO-HUCCIIEI0BATENIbCKON AEATEIbHOCTH, OCBOCHUH IPaBUII
0e30macHOTO OOpaIleHus ¢ BEIIECTBAMHU B MIOBCETHEBHOM KU3HH.

[Ipy u3ydeHMM XUMUU Ha YpOBHE OCHOBHOIO OOIIEro oOpa3oBaHMs Ba)KHOE 3HAu€HUE IpuoOpenu
TaKHe LU, KaK:

— (dopmMupoBaHHE WHTEIUICKTYAIBHO PpAa3BUTOM JIMYHOCTH, TOTOBOM K caMOOOpa30BaHMIO,
COTPYIHHYECTBY, CAMOCTOSITEJIbHOMY MPHUHATHIO pEIIeHUH, CHOCOOHOM aJanTupoBaTtbcs K OBICTPO
MEHSIOLUMCS YCIOBHSM JKU3HH;

— HanpaBJIEeHHOCTh OOy4YEHHS Ha CHCTEMAaTHYeCKOe MPUOOIeHHE 00yJaroMMXCsl K CaMOCTOSTENbHOMN
MO3HABATEIbHON NIEATEIILHOCTH, HAYYHBIM METOJaM MO3HaHHs, (OPMHUPYIOIIUM MOTHUBALIMIO U Pa3BUTHE
CIIOCOOHOCTEH K XHMUU;

— o0OecrieueHne yCIOBUH, CIOCOOCTBYIONTUX MPUOOPETECHUIO 00yUYaIOIIUMICS OTBITa Pa3HOOOpaA3HOM
NEeSITeNIbHOCTH, TO3HAHUS U CaMOIIO3HAHUS, KIIIOUEBBIX HABBIKOB (KIIIOYEBBIX KOMIIETEHLMH ), MMEIOLINUX
YHHUBEpPCAJIbHOE 3HAUEHUE JIJIS1 Pa3IMYHBIX BUJIOB JIEATEIbHOCTH;

— (opmupoBanue oOmel (YHKIIMOHATBLHONM M €CTECTBEHHO-HAyYHOW TPaMOTHOCTH, B TOM YHCIIE
YMEHHH 00BACHATH U OLIEHUBATD SIBJICHUS OKPYXKAIOILIET0 MUPA, UCIOJIB3YsI 3HAHUS U OTIBIT, [IOJIyY€HHBIE TPU
W3YYEeHUU XUMUH, IPUMEHATH UX IIPU PELICHUH IPOOJIEeM B TOBCETHEBHOM KHU3HU U TPYJOBOM AATEIbHOCTH;

— (popmupoBaHue y oOydaronuxcs r'yMaHUCTUUECKUX OTHOILIEHUH, TOHUMAaHUS [IEHHOCTH XUMHUYECKUX
3HaHMUN TSI BBIPAOOTKU SKOJIOTMUYECKU 11€JIecO00pa3HOro MoBeieHus: B ObITY M TPYIOBOIl AESITEILHOCTH B
LEJSIX COXPAHEHHUS CBOETO 3/I0POBBS U OKPYXKAIOIIEH MPUPOTHON CPEIbl;

— pa3BUTHE MOTHUBAIMU K OOYYEHHIO, CHOCOOHOCTE K CaMOKOHTPOJIIO M CAMOBOCITUTAHHUIO HA OCHOBE
YCBOEHHUSA 00IIeUeTI0BEUECKUX IEHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MPO(UIIS M HAIIPaBIEHHOCTH
JanbHeNIero o0y4eHus.

OO1ee yrcno 4acoB, OTBEAEHHBIX JIJIS U3YUEHUSI XMMHUH Ha YPOBHE OCHOBHOTO OO0IIero o0pa3oBaHus,
coctaBisieT 136 dacoB: B 8 kimacce — 68 yacoB (2 yaca B HeJenio), B 9 kitacce — 68 yacoB (2 yaca B HEJIEIIO).

COJEPKAHUE OBYYEHUA

8 KUIIACC

IlepBOoHaYa/IbHBIC XMMUYECKHE MOHSATHSA

[Ipeamer xumuu. Posib XuMHUM B KU3HU 4YelIOBEKa. XUMHUS B CHCTEME HayK. leila M BelIeCTBa.
®du3nyueckre CBOMCTBA BEUIECTB. ATperaTHoe coCTosiHUE BeulecTB. [loHsaTHE 0 MeTO1aX MO3HAHUS B XUMUHU.
Uuctele BemecTBa U cMecu. CriocoObl pa3enieHus: cMecei.

ATOMBI M MOJIEKYNIbl. XUMHYECKHE 3JIeMEHTbl. CHMBOJIBI XMMHUYECKUX 3JeMeHTOB. [IpocTsie u
CJIOKHBIE BEIIECTBA. ATOMHO-MOJIEKYJIIPHOE yUEHUE.



Xumnueckasi popmyna. BalleHTHOCTh aTOMOB XUMUYECKUX JJIEMEHTOB. 3aKOH TOCTOSIHCTBA COCTaBa
BemiectB. OTHOcuTenbHasi aTomHass Macca. OTHocHUTeNbHAas MOJEKyJsipHas Macca. MaccoBast 107
XUMHYECKOTO 3JIEMEHTA B COCIUHECHUU.

KomnuectBo BemecTtBa. Mousib. MousipHass macca. B3auMOCBS3b KOJIMYECTBA, MacChl M 4YHCIA
CTPYKTYPHBIX €IUHHII BeiecTBa. Pacyérel mo popMmynamMm XMMHUECKUX COCTMHEHUH.

dusnyecKre U XUMUYECKUE SBJICHNUA. XUMUUECKAasi peakius U €€ Mpu3HaKu. 3aKOH COXPaHEHHS MacChl
BEIIECTB. XUMHUYECKHE ypaBHeHHs. Kiaccudukamus XUMUYECKUX peakiui (COCIUHEHUS, PA3JIOKCHUS,
3aMernieHus, 0OMeHa).

Xumuueckuii Ixcnepumenm:

3HAKOMCTBO C XHMHYECKOH MOCYAOH, MpaBUIaMHu padOTHl B JIAOOpATOPHH U MPpUEMaMK 00paIeHUs C
mabopaTopHBIM 00OPYIOBAHHEM, U3y4CHUE W ONMMCaHUE (PU3UUIECKHX CBOWCTB OOpPa3IOB HEOPTAaHUYECKUX
BEIIECTB, HaOMIOeHNE PU3NUECKHX (TUTaBJICHUE BOCKA, TasTHUE JIbJIa, PACTUPAHUE caxapa B CTYIKE, KUTICHHUE
Y KOHJICHCAIUS BOJIbI) U XUMUYECKUX (TOPEHUE CBEYH, MPOKATMBAHUE METHON MTPOBOJIOKU, B3aUMOICHCTBHUE
MeJla C KUCJIOTOM) sIBJICHUH, HAOMIOJCHHE U ONMCAHWE INPU3HAKOB IMPOTEKaHMSI XUMUYECKUX peaklui
(paznoxxeHue caxapa, B3aUMOJICHCTBHE CEPHOI KUCIOTHI C XJIOPUAOM Oapwusi, pa3ioKeHue THAPOKCUIA METU
(I nmpu HarpeBaHuK, B3aUMO/ICHCTBIE XKee3a ¢ pacTBopoM costr meau (1), n3yuenue crioco6oB paseneHus
CMecel: ¢ TTIOMOIIbI0 MarHuTa, (PUIbTpOBaHUE, BRIMMAPUBAHUE, TUCTUIUIIMS, XpoMaTorpadusi, MpoBeIeHNE
OYMCTKHU TTOBAPEHHOM COJIH, HAOTIOIEHNE U OTIMCAHUE PE3yIbTATOB MPOBEACHUS OIBITA, UIUTFOCTPUPYIOIIETO
3aKOH COXPaHEHUS MACChI, CO3/IaHNE MOJIEJICH MOJIEKYI (ITapOCTEPKHEBBIX).

BaxHeiilue npeacTraBuTe/ M HEOPraHUYeCKUX BellecTB

Bo3nyx — cmeck razos. CocraB Bo3ayxa. Kucinopoa — sieMeHT B mpocToe BemecTBo. HaxoxaeHnue
KHCJIOpOJia B Mpupoje, GuU3NUecKne U XUMHIECKHe CBoMCTBa (peakuuu ropeHus). Oxcupasl. [Ipumenenmne
kuciopoaa. CrocoObl MOMydeHHs] KUCIOPOo/ia B JIaOOpaTOPUH U MPOMBINIIIEHHOCTH. KpyroBopoT kuciopoaa
B npupoze. O30H — aNIOTPONHAS. MOAU(PHUKAIUS KUCIOPOIa.

TemoBoit ahekT xumMuUeckol peakuu, TEPMOXUMHUUECKUE YPaBHEHUS, SK30- U SHIOTEPMUYECKHUE
peakiuu. TormmBo: yroib U METaH. 3arpsA3HeHHE BO3yXa, YCUJICHHE MapHUKOBOTO 3(ddekTa, paspyiieHue
030HOBOTO CJIOSI.

Bonopon — snemeHT u mpocroe BemiecTBO. HaxoskaeHue Boaopoja B mpupoje, (u3nueckue u
XMUMHYECKHE CBONCTBA, MPUMEHEHHE, CIIOCOOBI oaydeHus. KucmoTsl u comnu.

MoutsipHbiii 00BEM ra3oB. PacuéThl Mo XUMHUYECKUM ypaBHEHHSIM.

dusnueckue cBorcTBa BoAbl. Bonma xak pactBoputens. PactBopbl. HacklieHHble 1 HEHACHIIICHHbBIE
pacTBOpbl. PacTBOpUMOCTH BellecTB B BoAe. MaccoBas J0Jis BELIECTBA B pacTBOpe. XMMUUYECKHUE CBOMCTBA
BOoJibl. OcHoBaHus. Poib pacTBOpOB B MpUpOJE UM B JKU3HU 4YeloBeKa. KpyroBopoT BOIbl B IPHUPOJE.
3arpsi3HeHUE NPUPOAHBIX BoA. OXpaHa U OUMCTKA IPUPOAHBIX BOJ.

Knaccudukanuss ~ Heopranumyeckux  coenuHeHuil.  Okcuapl.  Knaccudukammss — OKCHIOB:
coneoOpa3ymomirue (OCHOBHBIE, KHCIOTHBIE, aM(pOTepHbIe) U HecolleoOpasyromre. HomeHknarypa oKCUAOB.
®u3nueckrue 1 XMMHUYECKHE CBOMCTBA OKCUIOB. [lomyuenue okcuos.

OcHoBanus. Knaccudukanuss ocHOBaHUM: IIENOYM M HEpacTBOpUMbIE OcHoBaHHSA. HomeHkmnarypa
ocHOBaHUM. DU3NUECKUE U XUMUYECKHE CBOWCTBA OCHOBAaHMM. [losryueHne ocHOBaHUM.

Kucnotel. Knaccudukanust xucnot. Homenknatypa kucnot. dusndeckue U XUMHUYECKHUE CBOMCTBA
kucnot. Panx aktuBHoctu metasuioB H. H. bekerosa. [lonyduenue kucnor.

Comu. Homenknatypa coseil. @u3znueckre 1 XuMHU4YecKue cBoiicTa cosei. [lonyuenue coneil.

I'eneTnueckas CBSI3b MKy KJIaCCaMH HEOPTaHUYECKUX COEAMHEHUMN.

Xumuueckuii IKcnepumenm:

KaueCTBEHHOE OIpe/eiICHHEe COJCepXKaHUS KHUCIOpOoJa B BO3AyXe, IMOJIydeHHe, coOupaHue,
pacrno3HaBaHUe U W3YYEHUE CBOMCTB KUCIOPOJa, HAOMIOJCHHE B3aUMOICHCTBUS BEIIECTB C KUCIOPOJIOM U
yCIOBUSI BO3HUKHOBEHHUS W TIPEKpalleHus ropeHus (moxapa), O3HaKOMIIEHHE C 00pasllaMH OKCHIOB H
OTIMICAaHHE MX CBOWCTB, MOJy4YeHHE, COOMpaHHe, Paclio3HaBaHWE U M3yYeHHE CBOMCTB BOAOPOJa (TOpPEHHE),
B3auMoJieiictBue Bogopoda ¢ okcumom wmemau (Il) (BO3MOXHO HCIIOJIB30BaHKME BHUACOMATEPHAIIOB),



HabroIeHNe 00paslioB BEIIECTB KOJUYECTBOM | MOJIb, MCCeI0BaHHE 0COOEHHOCTEH pacTBOPEHUS BEIIECTB
C Pa3JIMYHON PACTBOPUMOCTBIO, IPUTOTOBJIEHUE PACTBOPOB C OMPEAEIEHHON MAaCCOBOM JI0JIEN PACTBOPEHHOTO
BEIIECTBA, B3aMMOJCWCTBHE BOJbl C MeTaJylaMM (HaTpUEM U KajiblueM) (BO3MOXKHO MCIOJIb30BaHHUE
BUJICOMATEPHAJIOB), HCCIIEOBaHNE 00pa3L0B HEOPTaHUYECKUX BEIIECTB Pa3IMYHBIX KJIACCOB, HAOMIOCHNE
M3MEHEHHUs OKPaCKU MHAMKATOPOB B paCTBOpAxX KHUCIIOT U IIEJI0OYEH, N3Yy4EHUE B3aUMOACHCTBUS OKCHA MU
(I) ¢ pacTBOpOM CepHOW KHCJOTBI, KHCIOT C METaJUIaMH, PEaKIHUid HEHTpaau3aluy, I[OJyYCHHEe
HEPAaCTBOPUMBIX OCHOBAaHWM, BBITECHEHHE OJHOTO MeETajula JPYyrMM M3 pacTBOpa COJIM, PELICHHE
SKCIEPUMEHTAIBHBIX 337a4 N0 TeMe «BakHeNuMe KIIacChbl HEOPraHMYECKUX COEAUHEHHIN.

Iepuoanyeckuii 3akoH u Ilepuoguyeckas cucrema xumudeckux 31eMeHToB /. . MenneneeBa.
Crpoenne aroMoB. Xumuueckasi ¢Bsizb. OKHCJINTEIbHO-BOCCTAHOBUTE/IbHbIE PeaKIIUH

[lepBble MONBITKY KIACCUPUKALIUN XUMUYECKUX AJIEMEHTOB. [IoHATHE O TpymnIax CXOHBIX 3JIEMEHTOB
(11e7I0YHBIE U LIEIOYHO3EMEIbHbIE METaJIbl, TaJOreHbl, HHEPTHBIE ra3bl). DIEMEHTHI, KOTOPbIE 00pa3yroT
am(oTepHbIE OKCUIBI U THIPOKCUIBI.

[Iepnognueckuit 3akoH. Ilepmonmueckass cucrema xumuyeckux snemeHtoB J[. M. Menneneesa.
Kopotkonepuoanas n anuaHonepuoaHas Gopmsl [leproauueckoii cucreMbl XumMuueckux snemenTos [1. U.
MenpneneeBa. [lepuoas! u rpymnmsl. @PU3NYECKUN CMBICI TOPAIKOBOIO HOMEPA, HOMEPOB MEPUOA U TPYIIIIBI
JJIEMEHTA.

Crpoenue aromoB. CocTaB aTOMHBIX sjiep. M30Tonbl. DnekTpoHsl. CTpoeHHe NEKTPOHHBIX 000JI04YeK
aToMOB nepBbIX 20 xuMUYeCcKuX 371eMeHTOB llepronnueckoii cucremst /1. 1. MenneneeBa. XapakreprucTruka
XUMHUYECKOTO JIEMEHTA 10 €ro nojoxkeHuto B [lepuoauueckoii cucrteme . . Menneneena.

3aKOHOMEPHOCTH HW3MEHEHHUS paadyca aTOMOB XHMHMYECKHX DJJIEMEHTOB, METAIUIMYECKUX U
HEMETAJUIMYECKUX CBOMCTB IO TPYIIIaM U IIEPUOAAM.

3nauenue [lepnoanueckoro 3akona u [lepuoanueckoil CUCTEMBI XUMUYECKUX 3JIEMEHTOB IS pa3BUTHUS
Hayku U nipaktuku. J[. 1. MenpaeneeB — yu€Hbli U rpaKJJaHUH.

Xumuyeckasi cBsizb. KoBasneHTHas (MOJsipHAss M HEMOJIAPHAsl) CBSA3b. ODJIEKTPOOTPULATEIHHOCTD
XUMUYECKUX 3JIEMEHTOB. MIOHHas CBA3b.

Crenenp oxucieHuss. OKHCIUTEIbHO-BOCCTAHOBUTENBbHBIE peakuuu. IIpomeccsl okucineHus u
BOCCTaHOBJIEHUsA. OKUCIUTENN U BOCCTAHOBUTEIH.

Xumuueckuii IKcnepumenm:

M3y4YeHHe O0O0pa3lloB BEUIECTB METAJUIOB W HEMETAJUIOB, B3aUMOJICHCTBUE THUIPOKCHIA IIMHKA C
pacTBOpaMu KHUCJIOT M WLIEJIOYEed, MPOBEACHUE OIBITOB, WJUIFOCTPUPYIOLIIUX HPUMEPBI OKUCIUTENIBHO-
BOCCTaHOBUTEJIHHBIX peaKkiuil (ropeHue, peakliuu pa3iokeHHsl, COSTUHEHUS).

Mescnpeomemmnuie ceasu

Peanuzanuss MeXnpeaMeTHbIX CBs3ed NpU M3YYEHHM XHUMHHU B 8 KIIACCE€ OCYILECTBIISIETCS 4epe3
MCIO0JIb30BaHUE KaK OOLINX €CTECTBEHHO-HAYUHBIX MOHATHM, TaK U MOHITHM, SBISIOMINXCS CUCTEMHBIMH IS
OT/EJIbHBIX PEIMETOB €CTECTBEHHO-HAYYHOTO LIUKJIA.

OO01ue ecTecTBEHHO-HAYYHBIE TIOHATHSA: HAYYHBIN (pakT, rumoresa, TeOpHsi, 3aKOH, aHAJIW3, CHHTE3,
KiaccuduKanus, MNEepPUOAUYHOCTb, HAOMIOJECHUE, SKCIEPUMEHT, MOJECIUPOBAHHE, H3MEpPEHHE, MOJEIb,
SIBJIICHHUE.

®dusnka: marepusi, aToM, MIEKTPOH, NMPOTOH, HEMUTPOH, MOH, HYKJIHJ, W30TOIBI, PaJlOaKTUBHOCTb,
MOJIEKyJa, D3JEKTPUYECKUH 3apsij, BELIeCTBO, Telo, O0BEM, arperarHoe COCTOSHHE BeIeCcTBa, a3,
¢u3nyeckre BeJIMYMHBI, €AMHUIBI U3MEPEHUs, KOCMOC, IJIaHeThl, 3BE3/1b1, CoJHIIE.

buonorus: dorocunres, npixanue, ouocdepa.

I'eorpadus: atmocdepa, runpocdepa, MUHEPaIbl, TOPHBIE TOPOJIbL, MOJIE3HBIE UCKOTIAEMbIE, TOILTUBO,
BOJIHBIE PECYPCHI.

9 KVIACC

BemecTtBo M XuMH4YecKasi peakuust

[Tepuonnueckuii 3akoH. Ilepumommueckas cucrema xumuueckux snaeMeHToB [l WM. Menpeneesa.
CrpoeHue aToMOB. 3aKOHOMEPHOCTH B U3MEHEHUH CBOIMCTB XMMHUECKUX DJIEMEHTOB IEPBBIX TPEX MEPUOIOB,



KaJlus, KaJIbIUsl U X COCTUHEHUN B COOTBETCTBHUH C MOJIOXKEHUEM 31eMeHTOB B [lepuoanueckoil cucreme u
CTPOEHHEM HX aTOMOB.

Crpoenue BelecTBa: BUAbl XUMUYECKON CBS3U. THUIMBI KPUCTAIUIMYECKUX PEHIETOK, 3aBUCUMOCTh
CBOWCTB BEILIECTBA OT TUIIA KPUCTAJUIMYECKON PEIIETKU U BUJIA XUMUYECKOW CBSI3H.

Krnaccudukanuss ¥ HOMEHKJIATypa HEOPTraHWYECKHX BEIIECTB. XHUMHUYECKHE CBOMCTBA BEIIECTB,
OTHOCSIIIIUXCS K PA3JIMYHBIM KJaccamM HEOPraHWYECKUX COCIMHEHUM, TEHETUYECKasl CBSI3b HEOPraHUYECKUX
BEIIIECTB.

Krnaccudukarus XaMUIeCKIX peakiuii 0 pa3InIHBIM ITPU3HAKAM (10 YUCITy ¥ COCTaBY Y4aCTBYIOIIUX
B PEAKIUU BEILECTB, 10 TETUIOBOMY 3(PPEKTy, 0 N3MEHEHHIO CTEIICHEH OKUCIICHUSI XUMHYCECKUX AJIEMEHTOB,
o OOpaTUMOCTH, IO YYACTHUIO KaTan3aropa). DK30- U SHIOTCPMHYCCKHE PEaAKIMH, TCPMOXUMHUYCCKHE
ypaBHEHHUS.

[Tonsarue o ckopocTn XxuMuuecko peakiuu. [loHsTre 06 00paTUMBIX U HEOOPATUMBIX XUMUUYECKUX
peakuusx. [loHsATHE O TOMOTEHHBIX W TeTeporeHHbIX peakmnusax. [lonarue o kartanuze. [lonarue o
XUMUYECKOM paBHOBecHU. DakTopbl, BIMSIONME HA CKOPOCTh XHUMHUYECKOW pEaKIUu M TOJOKECHHE
XUMHUYECKOTO PAaBHOBECHSI.

OKHCIIUTENEHO-BOCCTAHOBUTEIHHBIC peakiu, AIEKTPOHHBIN Oaytanc OKUCITUTETHHO-
BOCCTAaHOBUTEJIbHOW peakiuu. COCTaBJI€HUE YPaBHEHUU OKHCIUTEIbHO-BOCCTAHOBHUTEIBHBIX PEAKIHN C
WCIIOJIb30BAHUEM METO/Ia DJIEKTPOHHOTO OaaHca.

Teopusi >MEKTPOTUTHUUECKON TUCCOUMALMU. ODJIEKTPOJHUTHI U HEAIEKTPOJUTHI. KaTHOHBI, aHHOHBI.
MexaHu3M JTUCCOIMAIIMN BEIMIECTB C PA3IUYHBIMUA BUJAMU XUMHUYECKOW CBs3U. CTEMEeHb TUCCOIHAIUU.
CusnbHbIE U c1a0ble JIEKTPOIUTHI.

Peaxiuu nonHOTrOo 0OMeHa. Y CIOBHS MPOTEKAHMS PEAKIIM HOHHOTO 0OMEHa, MOJTHBIE U COKpAIIEHHBIS
WOHHBIE YypaBHEHHUs peaknuii. CBOWCTBAa KHCIOT, OCHOBAaHMM M COJIC B CBETE NPEICTaBICHUN 00
AIEKTPOJIUTUYECKOMN aucconuanuu. KauecTBeHHbIEe peakiuy Ha HOHBL. [[oHgTHE O ruapon3e cosen.

Xumuueckuil IKCnepumenm:

O03HAaKOMIJIEHHE C MOJEISIMU KPUCTANIMYECKUX PEHIETOK HEOPraHMYECKUX BEIIECTB — METAUIOB U
HeMeTauloB (TpaduTa W anMasa), CIOXKHBIX BEIIECTB (XJIOpUIa HATpPHUs), HCCIECIOBAHWE 3aBHCHUMOCTH
CKOPOCTH XMMHUYECKOH peakiiy OT BO3ACUCTBUS pa3IUUHbIX ()aKTOPOB, UCCIEIOBAHKE AIIEKTPOIIPOBOTHOCTH
PacTBOPOB BEIECTB, MPOLECca TUCCOLUALMU KUCIOT, Iieslouel U cojieil (BO3MOKHO HCIOJIb30BAHNUE BUIECO
MaTepHasoB), MPOBEACHNUE OIBITOB, WUTIOCTPUPYIOUINX MPU3HAKH MPOTEKaHUs peakluidi MOHHOTro oOMeHa
(oOpazoBaHMe ocajka, BBIJIEICHHE Ta3a, oOpa3oBaHHE BOJbI), OIBITOB, WJUTIOCTPUPYIOUIUX MPUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX pEeaKLUii (TOpeHHE, peaKLIUU Pa3JIOKEHUs, COSTMHEHHS ), paCTIO3HABAHKE
HEOPraHUYECKHX BELIECTB C MOMOUIBIO KAYECTBEHHBIX PEAKIMI HA HMOHBI, PEIICHUE SKCIIEPUMEHTAIbHBIX
3az1ay.

HeMeTa/ibl ¥ UX COeAUHEHUS

OO6mas xapakrepucTtuka rajgoreHoB. OCOOCHHOCTH CTPOEHHS aTOMOB, XapaKTepHbIe CTEHEHH
okucienusa. Ctpoenue u (GU3NYECKUE CBOMCTBA MPOCTHIX BEIIECTB — raJIoreHOB. XUMUYECKUE CBOMCTBA HA
npuMepe xJiopa (B3aUMOJICHCTBUE C METallaMH, HeMeTalulaMH, MiesiodaMu). XiopoBogopond. ConsHas
KHCJIOTa, XUMUYECKHE CBOMCTBA, NMOJIyYeHHE, IpUMEHeHHe. [leficTBHE XJ10pa U XJIOPOBOIOPOAA HA OPraHU3M
yenoBeka. BakHelire XJIopuabl U UX HaX0XKJIEHUE B PUPO/IE.

Obmas xapaktepuctuka sneMeHToB VIA-rpynmsl. OcOOEHHOCTH CTPOECHHS aTOMOB, XapaKTepHBIE
creneHn okucieHus. CTpoeHwe W (PU3UYECKHE CBOICTBAa MPOCTBIX BEIIECTB — KHUCIOPOJA U CEpHI.
AnnoTpornHbie MOAU(UKAIINKN KUCIOPOJa U cepbl. XUMHUECKHUe cBOWCTBa cepbl. CepoBOOPOI, CTPOCHHE,
¢busznueckue U XUMHYECKHe cBoicTBa. OKCHUIBI Cephl KaK MPEACTABUTENH KHUCIOTHBIX OKCUAOB. CepHas
KHCTOTa, (U3MUeCKHe W XUMHUYECKHe CBoiicTBa (00IIMe Kak TpEACTaBUTENsl Kiacca KHUCIOT U
cnenuduueckue). XMMUIECKHE PEaKkllnu, JIeKaIle B OCHOBE MPOMBIIIEHHOTO CIoco0a MoJIydeHus] CEpHOH
kucnothl. [Ipumenenne cepHoit kucnoTel. Colli CEpHOM KUCIOTHI, KAYeCTBEHHAS peaKlus Ha CyIb(ar-uoH.
Haxoxxnenue cepbl M €€ COEIMHEHHWH B MpUpoje. XHUMHUECKOE 3arpsA3HEHHUE OKPYKAIOIIEH Cpelbl



COCJIMHEHUSIMH  Cepbl (KUCIOTHBIE JOXJIW, 3arps3HEHHE BO3AyXa U BOJOEMOB), CIOCOOBI  €ro
IIpEeIOTBPALLECHUS.

OOmas xapakrepucTtrka 31eMeHTOB VA-rpymmbl. OCOOCHHOCTH CTPOCHHSI aTOMOB, XapaKTEpPHBIC
CTETIeHU OKUCIIEHUS. A30T, paclipoCTpaHeHHE B IPUPOJIE, (PU3NIECKHe U XUMUUECKUe cBoiicTBa. KpyroBopoT
a3oTa B mpupoje. AMMHUAK, ero (U3NYECKUe M XMMHUYECKHE CBOMCTBA, mojydeHue u npumeHenue. Comnu
aMMOHWUS, X (PU3NYECKHE U XUMUYECKHE CBOMCTBA, MpUMeHeHe. KauecTBeHHas peakiysi Ha HOHbI aMMOHHSL.
A30THas KHCIIOTA, e€ MmoJryueHne, pU3nuecKue 1 XUMHUIECKHe CBOMCTBA (00IIMe KaK MpeICTaBUTENs Kilacca
KUCIOT U crnenuduyeckue). lcnonp3oBaHue HUTPATOB M COJIEH aMMOHHS B KAauyeCTBE MHHEPAJIbHBIX
ynoOpeHuii. X¥UMHUECKOE 3arpsi3HCHUE OKPYXKAIOMEH Cpeibl COCTUHCHHSIMH a30Ta (KHCIOTHBIC O,
3arps3HEHUE BO3/1yXa, MOYBHI U BO10EMOB). Pocop, ammorponHsie Moaudukanuu dpocdopa, pundeckre u
xumudeckne cporictBa. Oxcun gocdopa (V) u dpochopnas kucnora, GU3NIecKkre U XUMHUUECKUE CBOICTBA,
nosyuenue. VMcnonap3zoBanue gocdaroB B kauecTBE MUHEPAIbHBIX YIOOPEHUIH.

O6mas xapakrepuctuka s1nemMeHToB |V A-rpynmnbei. OCOOEHHOCTH CTPOCHHUSI aTOMOB, XapaKTepHbBIE
CTETIEHU OKUCIICHUS. YTIEpOoJ, alIOTPONHbIE MOJU(UKALIMU, PACIPOCTPAHEHNE B TIPUPOJIe, PU3UUECKHUE U
XUMHUECKUe cBoiicTBa. AncopOuus. Kpyrosopot yriepona B npupose. Okcusl yriiepojia, ux pusnyeckue u
XAMUYECKHE CBOWCTBA, JIEHCTBHE Ha JKUBBIC OPraHW3MBI, TMOJYYEHHE W TpPHUMEHEHHE. DKOJOTHYECKHE
poOJIeMBbI, CBSI3aHHBIE ¢ OKCHIOM yriiepoa (1V), runoTesa rimo6ansHOTO MOTEIICHUS KITMMaTa, TapHUKOBBIHN
a¢dekT. YronbpHas KUCIOTa U €€ COlH, X (PU3NUecKre U XUMUYECKUE CBOMCTBA, MOTyYeHUE U IIPUMEHEHHE.
KauectBennast peakiuss Ha KapOoHar-noHbl. Mcnosb3oBaHue kapOOHATOB B  ObITY, MEIUIMHE,
MIPOMBIIIJIEHHOCTH U CEJTLCKOM XO035UCTBE.

[lepBoHauanbHbIE MOHATHUSI 00 OPraHMYECKUX BEIIECTBAX KaK O COETUHEHMX yriepojaa (MeTaH, 3TaH,
STHUJIEH, alleTUIIEH, STaHOJ, TJUIEpUH, YKCYcHas KucioTa). [IpupoaHble HCTOYHUKHU YIiIeBOIOPOAOB (Yrob,
MPUPOJHBIN Tra3, He(Th), MPOAYKTH MX TepepaboTku (OCH3WH), WX POJIb B OBITY W MPOMBIIIJICHHOCTH.
[TonsiTHe 0 OMOJIOTHYECKH BaXKHBIX BEIIECTBAX: )KHUpaX, OeNKax, yriaeBoAax — U UX POJIU B )KU3HU YEJIOBEKa.
MarepuanbHO€ €JMHCTBO OPraHUYECKUX U HEOPTraHUYECKUX COEAUHEHUH.

Kpemnnii, ero ¢pusnyueckne 1 XUMHUYECKHUE CBOMCTBA, TIOJTydeHHe 1 TpuMeHeHne. CoeTMHEeHUsI KpEMHUS
B npuponae. O6mmue npeacraBieHuss o6 okxcuae kpemuus (V) m xpemuumeBoit kuciore. CHIMKaThl, WX
UCII0JIb30BaHUE B OBITY, B IPOMBILUICHHOCTH. BajkHele cTpouTeNbHbIE MaTepualbl: KepaMuKa, CTEKIIO,
LIeMEeHT, OeToH, xene300eToH. [Ipobiembl 0e30macHOrO0 HMCHOJB30BAaHUS CTPOUTEIBHBIX MaTEepHajoB B
MTOBCETHEBHOM KU3HHU.

Xumuueckuii Ikcnepumenm:

u3yueHue oOpa3loB HEOPraHMYEeCKMX BEIIECTB, CBOMCTB COJISHOM KHCIOTBHI, IPOBEJICHUE
KaueCTBEHHBIX PeaKlMii Ha XJIOPHUA-UOHBI U HAOIIOICHIE MPU3HAKOB UX MMPOTEKAHUS, OTIBITHI, OTPAXKAIOIIIE
¢busznueckne M XUMHYECKHME CBOWCTBA TajJOr€HOB W HX COEJMHEHUN (BO3MOXKHO HCIIOJIb30BaHUE
BHJIEOMATEPHUAJIOB), O3HAKOMIIEHHE ¢ oOpa3lamMu XJIOpUIOB (TalTOTeHH]IOB), O3HAKOMJICHHE C O0Opa3lamu
ceppl U €€ COeAMHEHUAMHU (BO3MOXKHO UCIOJIb30BAaHUE BHAEOMATEpUANIOB), HaOIIOJEHUE TMpollecca
oOyriuBaHMs caxapa Mo AeHCTBUEM KOHLIEHTPUPOBAHHOMN CEPHOM KHCIOTHI, U3y4YeHUE XMMHUECKHUX CBONCTB
pa30aBiIeHHON CEpHON KHUCIOTHI, MPOBEACHHE KAueCTBEHHOHN peakluu Ha Cylnb(paT-MOH U HaOIIOJCHHE
IpHU3HaKa €€ MPOTEeKaHUs, O3HAKOMJIEHUE C (PU3MUYECKMMM CBOMCTBaMHU a30Ta, ¢ocdopa U X COETUHEHUI
(BO3MO>KHO HMCHOJIb30BAHUE BUIEOMATEPHAIIOB), 00pa3liaMu a30THBIX U (POCPOPHBIX YA0OpEHUIA, TOTyUeHUE,
coOupaHue, pacro3HaBaHWE M HU3YYCHHE CBOMCTB aMMMaKa, MPOBEJICHUE KAYeCTBEHHBIX PEaKIMi Ha WOH
amMmMoHMsI U pocdaT-MOH U U3YyUEHUE TMPHU3HAKOB UX MPOTEKAHMS, B3aHMMOJCHCTBHE KOHIIEHTPHUPOBAHHON
a30THOM KHCJOTBI € MeJpl0 (BO3MOXXHO HCIOJBb30BAHWE BHAEOMATEPUANIOB), H3Yy4YEHUE MoJiesei
KPUCTANIMYECKUX PEIETOK anmasza, rpadura, ¢ymiepeHa, O3HAKOMIIEHHE C MpOIECCOM aAcopOIH
PacTBOPEHHBIX BEIECTB aKTMBUPOBAHHBIM YIJIEM M YCTPOMCTBOM NpPOTHBOrasa, MojJyueHHe, coOupaHue,
pacro3HaBaHKUe U U3y4eHUE CBOMCTB YTIIEKHCIOTO ra3a, IPOBeAeHNE KaUeCTBEHHBIX Peakluii Ha KapOoHaT 1
CIWIIMKAT-UOHBl W W3Y4YCHHE MPU3HAKOB HUX MPOTEKaHUs, O3HAKOMIIEHHE C MPOAYKIHEW CHIMKATHON
MPOMBIIIJIEHHOCTH, PEIIEHHE OJKCIePUMEHTANbHBIX 3alad 1o Teme «BaxHeillne HeMeTamsl W X
COEIUHEHUS.



MeTa/ibl M UX COEIMHEHUS

OOmasi XapakTepUCTUKA XHUMHUYECKHUX JJIEMEHTOB — METaUIOB Ha OCHOBAHWU WX TOJIOKEHUS B
[lepuoanueckoit cucreme xummuueckux snemeHtoB J[. M. MenneneeBa u crpoenust aromoB. CTpoeHue
MeTaJIoB. MeTraindyeckasi CBA3b M METaJUINYECKasi KpUCTAJUINUECKasT PEeIETKA. DIEKTPOXUMHUUECKUN Psifl
HanpspDKeHUd MetaiioB. dusnyeckne W XUMHUYECKHE CBOMCTBa MetamioB. OOmme crocoObl MOJydeHHUs
MeTtayuioB. [ToHSATHE 0 KOPPO3UH METAIUIOB, OCHOBHBIC CIIOCOOBI 3aIIUTHI X OT KOppo3uu. CIutaBhl (CTab,
YYI'yH, AIOPATIOMUHUMN, OpOH3a) U UX IPUMEHEHUE B OBITY U IPOMBIILIIIEHHOCTH.

[[lesounble MeTaymbl: nosioxkeHue B llepuomnueckoi cucreme Xxumudeckux snemeHtoB J[. .
MenpeneeBa, CTpOCHHE UX aTOMOB, HaxoKJeHUE B mpupoie. Dusnyueckue M XUMHYECKHUE CBOMCTBA (HA
npuMepe HaTpus U Kajusi). OKCUIbI U TUIPOKCUABI HATPHs U Kanus. [IpumMenenne menoYHbIX METaJJIOB U UX
COCIMHECHUM.

[[lerouyHO3EMENBHBIE METAUIBl MAarHuid M KalblUMil: moJjiokeHue B Ilepuomumueckoil cucreme
xuMuueckux 3memeHToB J1. 1. MenneneeBa, CTpO€HHE UX aTOMOB, HAXOXKJI€HUE B npupoae. Ouznyeckue u
XUMUYECKHNE CBOWCTBA MarHus W Kaiblus. BakHeilmme coeMHEHUsT KalbIUs (OKCUI, TUAPOKCHUI, COJIN).
JXécTkocTb BOJBI U CLIOCOOBI €€ yCTpaHEHMUS.

AmomuHnil: nosoxenue B Ilepuonnuecko cucreme xumudeckux snemeHToB . M. Menpeneesa,
CTPOEHHE aToMa, HaXxOXKJeHue B npupojie. DU3nvecKkue u XUMUYECKUE CBONCTBA amFOMUHUA. AMGBOTEpHbBIS
CBOMCTBA OKCHJIA U THAPOKCHIA ATFOMUHMSL.

Kenezo: momoxenue B Ilepumomnueckor cucreme xumuyeckux snemeHToB JI. WM. Menpaeneesa,
CTpOEHHE aToMa, HaxoxkjaeHue B mnpupoje. dusnueckue M XuMUYeckHe cBoiicTBa xene3a. OKcuubl,
ruapokcuabl u conu xenesa (1) u xxenesza (111), ux cocras, cBoiicTBa u nosryueHue.

Xumuueckuil IKCnepumenm:

O3HaKOMJIEHHE C oO0pa3llaMl METauIoB U CIUIaBOB, MX (PM3MYECKUMHU CBOICTBAMH, H3yUEHUE
pe3ylnbTaTOB KOPPO3WH METAIOB (BO3MOXKHO HCIIOJIb30BAaHHWE BHUACOMATEPHUATIOB), OCOOCHHOCTEH
B3aMMO/JICHCTBUSl OKCHJA KaJlbLs M HATpus C BOJOW (BO3MOXKHO HCHOJb30BAaHUE BHIEOMATEPUANIOB),
HCCIIeTOBaHUE CBOMCTB KECTKOM BOJIBL, MTpOLIecca TOPEHHUS Keje3a B KUCIOPo e (BO3MOXKHO UCIIOJIb30BaHKE
BHJIEOMATEPHUAJIOB), TPU3HAKOB MTPOTEKAHUS KAUECTBEHHBIX pEaKLIUi Ha MOHBI: MarHUs, KaJabIHs, aIFOMUHHUS,
uHKa, xenesa (1) u sxenesa (1), mequ (1), HabmoaeHNEe U ONMKMCaHKWE TPOLIECCOB OKPAIIMBAHUS IIAMEHU
MOHAMHM HaTpHsl, Kalusg M Kaiblusg (BO3MOXKHO HCIIOJIb30BAHHME BHUEOMATEPHANIOB), HCCIIEIOBAHHE
aM(pOTEepHBIX CBOMCTB I'MAPOKCHIA ATIOMUHUS U THAPOKCHIA [IUHKA, PEIICHHE SKCIIEPUMEHTAIbHBIX 3a/1a4
1o Teme «BaxHelme MeTauibl U UX COETUHEHUS.

XuMHUSA U OKpYKaKIIas cpena

BemectBa u Marepuanisl B HOBCEAHEBHOM KU3HU 4ellOBeKa. be3onmacHoe MCNOb30BaHUE BEUIECTB U
XMUMHUYECKUX peakuuii B ObITy. [lepBas mOMOIIb MPH XUMHUYECKUX OKOTaX U OTPABICHUSX.

XUMUYeCcKoe 3arpsa3HEHHE OKpYyKarolel cpeabl (IpenenbHasi JOIMycTUMas KOHIEHTpAlUs BELIECTB,
nanee — [1/1K). Ponp xuMuu B pelieHUN 9KOJIOTHUYECKUX MPOOIEM.

Xumuueckuii IKcnepumenm:

M3y4eHue 00pa3loB MaTepuaioB (CTEKIIO, CIJIaBbl METAJIOB, MIOJIMMEPHbIE MaTepUalbl).

Mesicnpeomemmnuoie céazu

Peanuzamuss MeXnpeaMeTHBIX CBs3ed NpPH U3YYEHHM XMMHUU B 9 Kilacce OCYIIECTBISIETCS uepe3
MCIOJIb30BaHUE KaK OOIINX €CTeCTBEHHO-HAYUHBIX MOHATHM, TaK ¥ MOHITHH, SBIISIOMINXCS CHCTEMHBIMH IS
OT/ENbHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO LIUKJIA.

OO01ue ecTecTBEHHO-HAYYHBIE TIOHATHS: HAY4HBIN (DakT, TUmoTe3a, 3aKOH, TeOpHUs, aHaJHU3, CUHTE3,
KIacCU(UKaIus, MEPUOAUYHOCTb, HAOIIOJCHUE, OSKCIEPUMEHT, MOICIUPOBAaHUE, H3MEPEHHE, MOJIeNb,
SIBJICHUE, TAPHUKOBBIN 2D (DEKT, TEXHOIOTHsI, MaTepUaIbL.

dusnka: mMarepus, aroM, 3JEKTPOH, IPOTOH, HEUTPOH, MOH, HYKJIHJ, WU30TOMbI, PaJHOAKTHUBHOCTD,
MOJIEKYJa, IEKTPHUUECKUN 3apsijl, TPOBOJIHUKHU, TIOTYIPOBOAHUKH, UIIEKTPUKH, (DOTOIIEMEHT, BEIIECTBO,
TeNo, 00bEM, arperaTHOe COCTOSIHHE BEIIECTBa, ra3, paCTBOP, PACTBOPUMOCTD, KPUCTAIITNYECKAs PEIIETKA,



CIIJIaBBI, (1)I/I3I/I‘ICCKI/IC BCJIMYHHBI, CAWMHUIIBI U3MCPCHHA, KOCMHNYCCKOC IMPOCTPAHCTBO, IIJIAHCTHI, 3Bé3Z[BI,
Connue.

buosiorus:  ¢dorocuHTe3, IpixaHue, Ouwocdepa, OSKOCHCTEMA, MHHEpaAJIbHBIC  YIOOpCHHUS,
MUKPOIJICMCHTBI, MAKPO3JICMCHTLI, ITUTATCIIbHBIC BCIICCTBA.

I'eorpadus: atmocdepa, ruapocdepa, MUHEPATIBI, TOPHBIC MTOPOIBI, TIOJIE3HBIC HCKOMIAEMbIC, TOILUIHBO,
BOJIHBIC PECYPCHI.

INVIAHUPYEMBIE PE3YJIbTATbBI OCBOEHUS NNPOI'PAMMBI 110 XUMHUHN HA YPOBHE
OCHOBHOI'O OBHIEI'O OBPA3OBAHUA

JIMUHOCTHBIE PE3YJIbTATHI

JIMYHOCTHBIE PE3yNIbTaThl 0CBOCHUS IIPOTPaMMBbI OCHOBHOTO 00111€T0 00pa30BaHUsI JOCTUTAIOTCS B XO/I€
O6yquI/I$I XUMHUHN B €CIUHCTBEC y‘I€6HOI>'I Y BOCIIUTATEILHOMI ACATCIIBHOCTH B COOTBETCTBUU C TPpaJUITUOHHBIMU
pOCCI/II\/JICKI/IMI/I COMMOKYJIBTYPHBIMH W AOYXOBHO-HPABCTBCHHBIMU LCHHOCTAMH, MNPUHATBIMH B 06HI€CTB€
npaBuJiaMd W HOpPMaMH TIIOBCACHUSA U CHOCO6CTBYIOT mnmponeccaM CaMOIIO3HAaHHA, CaMOPAa3BUTUA U
COIMATM3AIIMN 00 YJarOIINXCS.

JImaHOCTHEIE PE3YIbTAThl OTpaAXKarOT TOTOBHOCTH O6yanOHII/IXCSI PYKOBOACTBOBATHCA cucTeMoit
IIO3UTUBHBIX LIECHHOCTHBIX OPHeHTaHI/Iﬁ " paCIIUPCHHUEC OIIbITa ACATCIbHOCTHU Ha eé OCHOBE€, B TOM 4YHUCJIC B
YaCTH:

1) mnaTpHOTHYECKOTO BOCTIUTAHUSI:

HEHHOCTHOI'O OTHOIICHWA K OTCYECTBEHHOMY KYJIBTYPHOMY, HCTOPUICCKOMY U HAYYHOMY HACJICIUIO,
MOHUMAaHMs 3HAYCHHUS XMUMHYECKOW HAyKM B J>KM3HH COBPEMEHHOTO OOIIECTBa, CIMOCOOHOCTH BIIAJIETh
JOCTOBEpHON MH(POPMAIIMEH O TIEPEIOBBIX JOCTIKCHHUSIX U OTKPBITUSIX MHUPOBOM M OTEYECTBEHHOW XHMHH,
3aMHTEPECOBAHHOCTH B HayYHBIX 3HAHUAX 00 YCTPONCTBE MHpa U 00IEeCTBa;

2) rpa’KAaHCKOr0 BOCIIUTAHUS:

MIPEJICTaBICHHUS] O COIMAIBHBIX HOPMaxX M MpaBUaX MEKIMYHOCTHBIX OTHOUIEHHH B KOJUIEKTHBE,
KOMMYHUKATUBHON KOMIIETEHTHOCTH B OOIIIECTBEHHO TIOJIE3HON, YIeOHOUCCIIEI0BATEIbCKOM, TBOPUECKON U
JIPYrUx BUAAX JESTebHOCTH, TOTOBHOCTU K Pa3HOOOpa3HON COBMECTHOM JIEATENbHOCTH MPHU BHITOIHEHUH
yueOHBIX, TO3HABATENbHBIX 33/1a4, BHITOJTHEHUH XUMHUYECKUX HKCIIEPUMEHTOB, CO3JJaHIH Y4EOHBIX TPOEKTOB,
CTpeMJICHHS K B3aUMOIIOHUMAHHIO U B3aMMOIIOMOIIIM B IpOIEcCce 3TOM y4eOHO AeaTeIbHOCTH, TOTOBHOCTH
OIICHUBATh CBOE MOBEACHUE U MOCTYIKU CBOUX TOBApHUILEH C MO3UIIMHM HPABCTBEHHBIX U MPABOBBIX HOPM C
y4€TOM OCO3HAHUS MOCIEACTBUN MOCTYIKOB;

3) HeHHOCTH HAYYHOI' 0 MO3HAHUS:

MHUPOBO33PEHUYECKUE TMPEACTABICHUS O BEIIECTBE M XUMHUYECKOM pEaKIMH, COOTBETCTBYIOIIHE
COBPEMEHHOMY YPOBHIO Pa3BUTHUSI HAYKHW U COCTaBISIOLIUE OCHOBY JJIsi MOHUMAHHS CYIIHOCTH HAay4dHOU
KapTUHBl MUpA, MPEACTaBICHUS 00 OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHUS MPUPOJIBI, B3aUMOCBA3SIX
4eloBeKa C MPUPOTHOM Cpeioil, O poJid XUMHUHU B TTO3HAHUH STUX 3aKOHOMEPHOCTEH;

M03HABATEIbHbIE MOTUBBI, HAIIPABJICHHBIC HA MMOJIyY€HHUE HOBBIX 3HAHUN IO XUMUU, HEOOXOAUMBIE JIIS
00BsicCHEHUST HAOIIOaeMbIX MPOIECCOB UM SBIEHUM, MO3HABATENBLHON, NH(POPMALIMOHHONW U YHUTATENbCKON
KYIbTYpbl, B TOM 4YHCIIE HaBBIKOB CAMOCTOSTEIbHOW pabOThl C Y4eOHBIMH TEKCTaMH, CIIPaBOYHOMN
JTUTEPATypPOH, TOCTYIMHBIMU TEXHUYECKHUMH CPEACTBAMH WH()OPMAIIMOHHBIX TEXHOJIOTHH;

UHTEpeC K OOy4eHHI0 U TIO3HAHHIO, JI0OO3HATENbHOCTh, TOTOBHOCTH M CIOCOOHOCTH K
caMo00pa3oBaHUI0, TMPOEKTHOH U HCCIEAOBATEIbCKOM JIEATENbHOCTH, K OCO3HAaHHOMY BBHIOODY
HaMpPaBJICHHOCTH U YPOBHS OOy4YeHHsS B JabHEHIIIEM;

4) popMupoBaHUSI KYJIbTYPbI 310POBbSI:

OCO3HAHUE IEHHOCTH >KH3HU, OTBETCTBEHHOTO OTHOUIEHUS K CBOEMY 3/I0POBbIO, YCTAaHOBKM Ha
3I0pPOBBIM 00pa3 >KW3HU, OCO3HAHWE TOCIEACTBUNA W HENPUATHE BPEAHBIX NPUBBIYEK (YHOTpeOIeHus
QJIKOTOJIsI, HAPKOTUKOB, KypeHHs1), HEOOXOAUMOCTH COOIIOICHUS TIPAaBHII O€30MaCHOCTH MPHU OOpaIeHUH ¢
XUMHUYCCKMMHU BCIICCTBAMU B 6BITy )41 peanLHoﬁ KHN3HU,



5) Tpy10BOr0 BOCIIMTAHUSI:

MHTEPEC K MPAKTUYECKOMY U3YUEHHUIO0 MPOECCHil U TpyAa pa3IMYHOTO POJia, YBOKEHUE K TPYAY H
pe3ynbTaTam TPYAOBOU JESTEILHOCTH, B TOM YHCIIE HA OCHOBE TPUMEHEHUS IPEIMETHBIX 3HAHUH 10 XUMUH,
OCO3HAHHBIN BBIOOpP WHAMBHUIYATHLHOU TPAGKTOPUU IPOJOJDKCHHS OO0pa30BaHMs C YU4ETOM JIMYHOCTHBIX
WHTEPECOB M CIHOCOOHOCTHM K XHMHH, OOIIECTBEHHBIX WHTEPECOB M MOTPEOHOCTEH, YCIEUTHOM
poecCHOHANIEHON JESITEFHOCTH W Pa3BUTHS HEOOXOIMMBIX yYMEHWH, TOTOBHOCTH aJanTHPOBAThCS B
npodeccnoHaAIBHOM cpee;

6) 3K0JIOrHYecKOro BOCIUTAHMS:

9KOJIOTUYECKH 11eJIeCO00pa3HOe OTHOIICHUE K MPUPOJC KaK UCTOYHUKY KU3HH Ha 3eMJie, OCHOBE €&
CYIIIECTBOBAHMS, IMOHMMAaHHE IIEHHOCTH 3JI0POBOTO W 0e30MmacHoro o0pasza JKWU3HU, OTBETCTBEHHOE
OTHOIICHHE K COOCTBEHHOMY (PH3UICCKOMY U TICUXUICCKOMY 3JI0POBBIO, OCO3HAHKE IICHHOCTH COOJIIOICHHS
MpaBUJ1 0€30TIaCHOTO TIOBEACHUS MPHU pabOTe C BEIIECTBAMH, a TAKXKE B CUTYaAIUX, YIPOKAIOIINX 3I0POBBIO
¥ YKU3HHU JIIOJIEH;

CIOCOOHOCTH MPUMEHSIThH 3HAHUS, TOJTydaeMble MTPU U3yUYEHUN XUMHUH, JUTsSl PEIICHUS 3a/1a4, CBA3aHHBIX
C OKpYXaroled MPUPOTHON CpeloH, Il TOBBIIICHUS YPOBHS JKOJIOTHUYECKOW KYJIbTYpPbI, OCO3HAHUS
I00abHOTO XapaKTepa SKOJIOTHYECKUX MPOOJeM U MyTel MX pelieHUs MOCPEJACTBOM METOJIOB XHWMHH,
9KOJIOTUYECKOTO MBIIIUICHHs, YMEHHUSI PYKOBOJICTBOBAThCS WM B TO3HABATEIILHOW, KOMMYHHKATHBHOW H
COIIMAIBHON MTPAKTHKE.

METAINIPEAMETHBIE PE3YJIbTATHI

B cocraBe meTanpeMeTHBIX PE3yIbTaTOB BBIJIEISAIOT 3HAYUMBIE JIJIs1 (JOPMHUPOBAHUS MUPOBO33PEHUS
oOIIeHayuHbIe TIOHSTHS (3aKOH, TEOPHsI, MPUHIUI, THUIOTE3a, (PaKT, CHCTeMa, MPOIECC, SKCIEPUMEHT U
JPYToe€.), KOTOPbIE MCTOJIB3YIOTCS B €CTECTBEHHO-HAYYHBIX YUEOHBIX IMpEAMETaxX M MO3BOJISIOT HAa OCHOBE
3HAHUM U3 ATUX NpPeaIMeToB (OPMHUPOBATH MPEACTABICHHE O IEIOCTHOW HAyYHOW KapTUHE MHUpa, U
yYHHUBEpcaJbHble Yy4ueOHble NeHCTBUS (TIO3HABaTeNbHbIE, KOMMYHUKATUBHbBIC, PETYIATHBHbBIE), KOTOpHIE
obecneunBaroT (PopMHpOBaHHE TOTOBHOCTH K CAMOCTOSITEIbHOMY IUJIAHUPOBAHUIO M OCYILECTBICHHUIO
y4eOHOM JIeATeTLHOCTH.

ITo3HaBaTe/IbHbIE YHHBEPCAJIbHbIEe YUeOHbIe 1eliCTBHS

Ba3oBble JJornueckue neiicTBus:

YMEHHS UCTIOJIb30BaTh MPUEMBI JIOTHYECKOTO MBIIIICHHS TP OCBOCHUHU 3HAHUIT: pACKPBIBATH CMBICI
XMUMHYECKUX TMOHATUH (BBIACNATh UX XapaKTEepHbIe NMPHU3HAKH, YCTaHABIMBATh B3aHMOCBSA3b C JPYrUMHU
MOHATHUSIMH ), UCTIOJIB30BaTh NOHSTHUSA U1 OObSICHEHUS OTJICNbHBIX (DAKTOB U SBJIEHUH, BBIOMpPATh OCHOBAHUS
U KpUTEPUU JJIsl KJIacCU(PUKAIIMN XMMUYECKHUX BEIIECTB U XUMHUUYECKUX PEaKIUi, yCTaHABIMBATh TPUUUHHO -
CIIEICTBEHHBIEC CBS3M MEXIY OOBEKTAMU H3y4CHUS, CTPOUTH JIOTHUECKHUE DPACCYKIEHUS (MHIYKTHUBHBIC,
JIeIyKTUBHBIE, 110 AaHAJIOTUH), IEJIaTh BBIBOJIbI U 3aKITIOUYCHHS;

YMEHHE TPUMEHATh B TMpollecce TIO3HAHUSA TMOHATHS (TpeAMETHbIE U MeTanpeaMeTHbBIE),
CHUMBOJIMYECKUE (3HAKOBBIE) MOJIEIH, UCIIOIb3yeMbIE B XUMHH, MPE0OPa30BBIBATH IIUPOKO MPUMEHSEMBIEC B
XUMHH MOJICNIbHBIE TMPEACTABICHUS — XUMHUYECKHH 3HAK (CMMBOJ dJIEMEHTA), XUMH4YecKas Qopmyna u
ypaBHEHHE XUMHUYECKOW pEaKIMH — MPH PEUICHHH Yy4eOHO-TO3HABATENbHBIX 3aJay, C Y4YETOM DITUX
MOJENBHBIX MPEACTABICHHUI BBISBISATh U XapaKTePU30BaTh CYIIECTBEHHBIE MPU3HAKUA H3y4aeMbIX 00BEKTOB
— XMMHYECKHX BEIIECTB M XHMHUYECKUX pEeaKIUil, BBISBISATH OOIIME 3aKOHOMEPHOCTH, NPUUYUHHO-
CJIE/ICTBEHHBIE CBSI3M U MPOTHUBOPEUMS B U3y4aeMbIX MTPOLECCAX U SABJICHUSIX.

ba3zoBble nccienoBare/bcKue 1eHCTBUA:

YMEHHUE HCIIOJb30BaTh IMOCTABJICHHBIE BONPOCHI B KAaYECTBE MHCTPYMEHTA IO3HAHUS, a TAKXKE B
KaueCTBE OCHOBBI JUIsl JOPMHUPOBAHUS TUTIOTE3BI TIO MTPOBEPKE MPABHILHOCTH BBICKA3bIBAEMBIX CYXKICHUI;

MpHOOpETEHUE OMBITA TIO TUIAHUPOBAHUIO, OPTAHU3AIIUY U TIPOBEACHUIO YICHHUECKUX dKCIIEPUMEHTOB,
yMeHHEe HaONI0AaTh 3a XOJI0M MpoIlecca, CaMOCTOSATENBHO MPOTHO3UPOBATh €r0 Pe3yabTaT, (OpMyIupOBaTh
0000IIeHNsT U BBIBOABI MO pe3yiabTaTaM MPOBEAEHHOTO OIbITa, HCCIEIOBAHHS, COCTaBIATh OTYET O
pojieIaHHOM paboTe.

Pabora ¢ undpopmanueii:



YMEHHE BBIOMPATh, aHATM3UPOBATH U MHTEPIPETUPOBATH MHPOPMAIUIO PA3IUYHBIX BUJIOB U (GopM
NPEJCTABICHUSA, TOJYYaeMyI0 W3 Pa3HbIX HCTOYHUKOB (HAYYHO-TIOMYJISIpHAsl JIMTEpaTypa XUMHUYECKOTO
CoJiepKaHus, CIPaBOYHBIE MOCOOMs, pecypchl MHTepHeTa), KpUTHUYECKH OLIEHMBATh NMPOTUBOPEUYMBYIO U
HEJ0CTOBEPHYIO HH(POPMAITHUIO;

YMEHHUE TPHUMEHATh pPA3JIUYHBIE METOAbI M 3alpoChl MpH TOWUCKE M OTOOpe HHpOpPMALMH U
COOTBETCTBYIOIIMX JAaHHBIX, HEOOXOIUMBIX JUISI BBIOJHEHHS YYEOHBIX W ITO3HABATEIBHBIX 337134
OTpENeNEHHOTO  TUMA, NPUOOpeTeHHe OmnbITa B O0NACTH  WCMOJNB30BaHUS  WH(POPMALMOHHO-
KOMMYHHKATHBHBIX TEXHOJIOTHIA, OBJIAJICHUE KYJIbTYPOl aKTUBHOTO UCIIOIH30BAHUS PA3IMYHBIX TIOUCKOBBIX
CHCTEM, CaMOCTOSITEIBHO BEIOMPATH ONTHMAIBHYIO (POPMY MPECTaBICHISI MHPOPMAIH U HIUTIOCTPUPOBATH
pelraeMble  3aaud  HECIIOKHBIMU  CXEMaMH, JuarpaMMaMd, JIpyruMu (GopMaMu Trpapukd H  UX
KOMOHHAILIUSIMU;

YMEHHE HCIOJIBh30BaTh W aHAIM3HPOBAThH B IpOIecce YUeOHOH M MCCIIENOBATEIBCKONW NESTEIbHOCTH
WHPOpPMAIMIO O BIUSHUM TPOMBIIUICHHOCTH, CEIBCKOTO XO3SCTBA M TpAHCIOpTAa HAa COCTOSHUE
OKpY)Karolel NPUPOTHON CPEBI.

KoMMyHuKaTHBHBIE YHUBEpPCAJIbHbIE y4eOHbIE TelCTBHUS:

YMEHHMS 33/1aBaTh BOIPOCH! (B XOJ€ Auayiora U (WIM) AUCKYCCUH) IO CYIIECTBY O00CYXIaeMON TEMBI,
(bopMyITHpOBaTh CBOM MPEIOKEHHSI OTHOCHTEIHHO BBHITIOJTHEHHUS TPETIOKEHHON 3a/1a4H;

YMEHHUSI TPEICTABIATh TOJyYEeHHBIC pPE3YyJIbTaThl MO3HABATENBHOW NEATEITFHOCTH B YCTHBIX U
MUCHMEHHBIX TEKCTaX; JeNaTh IPE3CHTANNI0 PEe3yJIbTaTOB BBIMOJHEHHS XWMHUYECKOTO OSKCIIEpUMEHTa
(JtrabopaTopHOTO OIBITA, JIAOOPATOPHOU PAOOTHI IO MCCIIEAOBAHUIO CBOMCTB BEIIECTB, YYEOHOTO MPOEKTA);

YMEHHSI y4eOHOTO COTPYAHHMYECTBA CO CBEPCTHHKAMH B COBMECTHOH ITO3HABaTENBbHOH W
MCCIIEIOBATENILCKOM IESTENFHOCTH TPU PENICHWH BO3HUKAIOMIMX TPoOJeM Ha OCHOBE y4éra oO0muX
MHTEPECOB U COTJIaCOBaHMS MO3ULUN (00CYXAeHUSI, 0OMEH MHEHUSMH, «MO3TOBbIE IITYPMbI», KOOPIUHAIIUS
COBMECTHBIX JICHCTBUIL, OTIpeiesieHne KPUTEPUEB MO OLIEHKE KaueCTBA BHITIOJHEHHON padOThI U JpyTue).

PeryasiTuBHble YHHBepcaJibHble yUeOHbIE 1eliCTBHS:

YMEHHE CaMOCTOSATENbHO OIpeAeisaTh LEIu JeSATeNIbHOCTH, IUIAaHUPOBaTh, OCYILECTBIATH,
KOHTPOJIMPOBaTh U NpU HEOOXOIUMOCTH KOPPEKTHPOBATH CBOIO JESATENBHOCTb, BbIOMpaTh Haumbosee
3¢ deKTUBHBIE CIOCOOBI pelIeHus] Y4eOHBIX M MO3HABATEIbHBIX 3a]ad, CAMOCTOSITENIbHO COCTaBISATH WM
KOPPEKTUPOBAaTh MPEIOKEHHBIA alTOPUTM JEHCTBUI MpPU BBHINOJIHEHUU 33JaHUN C y4ETOM MOJyYCHHS
HOBBIX 3HaHUI 00 M3y4yaeMbIX 00bEKTaX — BEIIECTBAX U PEAKIIUIX, OLIEHUBATH COOTBETCTBHE MOJIYy4YEHHOTO
pe3ynbpTaTa 3asBJICHHOW II€JIM, YMEHHE HCIIOJIb30BaTh U aHAJIM3UPOBATh KOHTEKCTHI, INpeisiaraéMble B
YCIIOBUU 3aJJaHU.

MHNPEIMETHBIE PE3YJIbTATHBI

B cocraBe mpeaMeTHBIX pe3ylbTaTOB MO OCBOSHHIO OO0S3aTENBHOTO COJIEPKaHUs, YCTAaHOBJIEHHOTO
naHHOU (enepanbHOil pabouelt MpPorpaMMoii, BBIAENAIOT: OCBOCHHBIE OOYYAIOIIMMHKCS HAy4YHbIE 3HAHUA,
YMEHHUSI U CIIOCOOBI ACHCTBUIM, cieliprUecKue i MpeIMeTHON 006IacTi « XUMUs», BUIbI ACITEILHOCTH IO
MOJIy4YE€HHUIO0 HOBOTO 3HAHUS, €r0 MHTEPIpETaIiH, MPeoOpa30BaHUI0 U MPUMEHEHHIO B PA3JIMYHBIX yUEOHBIX
Y HOBBIX CUTYaIIHSX.

K xonmy oOyueHus B 8 kiiacce mpeaMeTHBIE Pe3yNbTaThl Ha 0a30BOM YPOBHE JIOJDKHBI OTpa)xaTh
Cc(OPMHUPOBAHHOCTh y OOyHaIOIUXCS YMEHUI:

® pacKpbIBaTh CMBICI OCHOBHBIX XMMHUYECKUX MOHITHI: aTOM, MOJIEKyJda, XUMHUUYECKUH SIEMEHT,

IIPOCTOE BELIECTBO, CJIOKHOE BEIIECTBO, CMeCh (OJHOPOJHAs M HEOJHOPOJHAs), BAaJEHTHOCTb,
OTHOCHUTEINIbHAsI aTOMHasi M MOJIEKYJISIpHAsi Macca, KOJIMYECTBO BEUIECTBA, MOJIb, MOJISIpHAsA Macca,
MaccoBasi JIOJIi XHMHUYECKOTO 3JIEMEHTAa B COEAMHEHHH, MOJSIPHBIM OO0BEM, OKCHA, KHUCIOTa,
OCHOBaHHUE, COJIb, JJEKTPOOTPHUIATENLHOCTh, CTENEHb OKHUCICHUS, XHUMHUYECKas peaKIus,
KIacCU(UKAIUS PEeaKIUil: peaklnu COSAUHEHUS, PEAKIMH Pa3J0KEHUs, peaklud 3aMelieHUs,
peakuuu oOMeHa, 5K30- U YHIOTEPMHUUECKUE PEAKIMH, TEIUIOBOH 3((EeKT peakuuu, sIpo aroma,
AIIEKTPOHHBINA CJION aToMma, aToMHas OopOWTa b, palyc aroMa, XUMUYECKasl CBS3b, MOJSpHAs U



HENoJIIpHasi KOBAJIEHTHAsl CBsA3b, MOHHAs CBS3b, MOH, KaTHOH, aHUOH, pPacTBOpP, MaccoBas J0JIs
BelllecTBa (MPOICHTHAs KOHIEHTPAIMs) B PaCTBOPE;

® WJUIIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XMMMUECKUX MOHATUN U NPUMEHSTH 3TU NOHSTUA NIPU
ONMCAHMHU BEUIECTB U UX NIPEBPAILECHUI;

® UCMOJb30BATh XUMHYECKYIO CHUMBOJIUKY Ul COCTaBJICHUS (OPMYJ BEIIECTB M YpaBHEHUH
XUMHYECKUX PEAKIINN;

® OIpeleNsITh BAJEHTHOCTh aTOMOB JIEMEHTOB B OMHAPHBIX COECIUHEHUSIX, CTENEHb OKHCIICHUS
3JIEMEHTOB B OMHAPHBIX COEIMHEHUSX, NMPUHAIICKHOCTh BELIECTB K OINpEAEIEHHOMY Kiaccy
COEIMHEHUI Mo (opMysaM, BUJ XMMHUECKON CBS3U (KOBAJIEHTHAs W MOHHAsl) B HEOPraHUYECKUX
COEJIMHEHUSX;

e packpbiBaTh cMmbica [lepuoanueckoro 3akona JI. M. MenpaeneeBa: 1eMOHCTPUPOBATH MOHUMAHHUE
MEePUOJUYECKON 3aBHCHUMOCTH CBOMCTB XHUMHYECKHX JJIEMEHTOB OT HX IIOJIOKEHUS B
[leproguueckoii cucteme, 3aKOHOB COXPaHEHMsI MacChl BEIIECTB, MOCTOSHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO y4EeHHMs, 3aKOHa ABOTaJipo;

® ONUCBIBATh M XapakTepuszoBaTh TabmuuHyto ¢opmy Ilepuoanueckoil cucTeMbl XUMHYECKHX
AJIEMEHTOB: pa3jMuaTh MOHSTHUS «TJlaBHas noArpynna (A-rpynmna)» u «nobounas noarpymnna (b-
IpyIIa)», Majable U OOJbIINE MEePUO/Ibl, COOTHOCUTH 0003HAYEHHUS, KOTOpPbIE UMEIOTCS B TaOIHIIe
«Ilepnognveckass cucrema xumudeckux odiaeMmeHToB JI. WM. MennaeneeBa» ¢ YHUCIOBBIMHU
XapaKTepUCTUKaMH CTPOCHUS aTOMOB XUMUYECKUX AJIEMEHTOB (COCTaB U 3apsij spa, olliee Yucio
AJIEKTPOHOB U pacnpeieNieHUe UX MO IEKTPOHHBIM CIIOSIM);

e iaccuuIUPOBATh XUMUYECKUE IJIEMEHTHI, HEOPraHUUYECKUE BEIIECTBA, XUMUYECKHE peaKuu (1o
YUCITY ¥ COCTaBY YYAaCTBYIOIIUX B PEAKIIMHU BEIIECTB, MO TEIIOBOMY 3 (DekTy);

® XapaKTepu30BaTh (OMUCHIBaTh) OOIIME XMMHYECKHE CBOMCTBA BEIIECTB PA3IUYHBIX KIIACCOB,
MMOATBEPIK/1asi OMMCAHUE MTPUMEpPaMHU MOJIEKYJISIPHBIX YPAaBHEHHI COOTBETCTBYIOIIUX XUMHUYECKHX
peaKIuii;

® POrHO3MPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX Ka4€CTBEHHOI'O COCTaBa, BO3MOXHOCTH
MPOTEKAHUSI XUMUYECKUX MPEBPAILECHUM B Pa3JIMYHBIX YCIOBUSIX;

® BBIUHCIATH OTHOCHUTEIBHYIO MOJIEKYJISPHYKO M MOJIIPHYKO MacChl BELIECTB, MAacCOBYIO JIOJIIO
XMUMHYECKOTO 3JIeMEHTa Mo (QopMyle COEAMHEHHs, MAacCOBYIO JIOJIO BEIIeCTBa B PacTBOPE,
MIPOBOJIUTH PACUYETHI [0 YPAaBHEHUIO XUMHYECKOUN pEaKItH;

® [PUMEHATh OCHOBHBIEC OINEPALMH MBICIUTEIBHON NEATEIbHOCTH — AHAJINW3 U CUHTE3, CPABHEHUE,
0000111eHre, CUCTEMAaTU3alnIo, KJIacCU(UKALIMIO, BBIABIEHUE MPUUYMHHO-CIEACTBEHHBIX CBSI3Ed —
JUISl U3y4YEHUsI CBOMCTB BELIECTB U XUMUYECKUX PEAKIIM, €CTECTBEHHO-HAYYHbIE METO/Ibl IO3HAHUS
— HabI0ZIeHNe, U3MEpPEHUE, MOICTIUPOBAHUE, SKCIIEPUMEHT (PEealIbHBIM U MBICIICHHBIN);

e cJenoBaTh MpaBWJIaM MOJIb30BaHUSA XMMHUYECKOW MOCYIOi M J1abopaTOpHBIM 000pyIOBaHUEM, a
TaKKe MpaBuiaM OOpalieHus ¢ BEHIECTBAMH B COOTBETCTBUU C MHCTPYKIUSAMU IO BBHIMOIHEHUIO
1ab0paTOPHBIX XUMHUYECKHX OMBITOB MO MOJIYYEHHIO M COOMpPaHUIO Ta3000pa3HbIX BEIIECTB
(BoopoJla M KHCJIOPOJAA), HPUTOTOBICHHIO PAacTBOPOB C OIpeaeNéHHON MaccoBoil monei
pPacTBOPEHHOIO BEIECTBA, IUIAHUPOBATH U TPOBOJUTH XHMHMUYECKHE DKCIEPUMEHTHI 110
pacro3HaBaHHIO PACTBOPOB LIEJI0UEH U KUCIIOT C IOMOIIBIO HHANKATOPOB (J1akMyc, peHosidranens,
METHJIOPAHXK U JIpyTHUe).

K koHiy oOydeHus B 9 kJjacce mpeiMeTHbIE pe3yiabTaThl Ha 0a30BOM YpOBHE JOJDKHBI OTpa)kaTb

Cc(OPMHUPOBAHHOCTD y OOYUAIOIIUXCS YMEHUH:

® pacKpbIBATh CMBICI OCHOBHBIX XUMUYECKHX ITOHATUN: XUMUYECKHI 2JIEMEHT, aTOM, MOJIEKYJIA, HOH,
KAaTHOH, aHUOH, MPOCTOE BELECTBO, CI0KHOE BELIECTBO, BAJIEGHTHOCTb, 3JIEKTPOOTPULIATENIBHOCTD,
CTEINEeHb OKUCICHHSI, XMMHUYeCKasl peakisi, XAMHUYecKast CBsI3b, TEIUIOBOM 3((EKT peaklnu, MOJb,
MOJIIpHBII 00BEM, PACTBOP, HIEKTPOJIUTHI, HEIIEKTPOIUTHI, HIEKTPOJIUTHUECKAS AMCCOLMAINS,
peaknuu MOHHOrO OOMeHa, KaTajau3aTop, XMMHUYECKOe paBHOBECHE, OOpaTUMbIE U HEOOpaTHUMbIE



peaxkuuu, OKUCIUTEIbHO-BOCCTAHOBUTEIbHbBIE PEAKIIMM, OKUCIUTENb, BOCCTAHOBUTEIb, OKUCIIEHNE
U BOCCTAaHOBJICHHE, aUIOTPONHs, aM(OTEepHOCTb, XUMHUYECKas CBSA3b (KOBaJICHTHAs, HWOHHAs,
MeTaJJIn4yecKasi), KpUCTaJlJIN4ecKasl pelérka, Koppo3usl METAJUIOB, CIUIABbl, CKOPOCTh XUMUYECKOM
peakuuu, npeaesabHo gonycruMas konueHnTpanus [1JIK BemecTsa;

WJUIIOCTPUPOBATh B3aMMOCBSA3b OCHOBHBIX XUMUYECKUX MOHATUI M MPUMEHSATh THU MOHATUS IPU
ONMCAHMU BEUIECTB U UX MPEBPAILCHUI;

WCIOJb30BaTh XUMHUYECKYI0O CHUMBOJIUKY Ul COCTaBJICHUS (OpPMYJ BEIIECTB M YpaBHEHHU
XUMHYECKUX PEAKIIUN;

ONpEENATh BAJICHTHOCTb M CTENEHb OKHUCIEHHMS XMMMUYECKHUX OJJIEMEHTOB B COEAMHEHUSX
Pa3IMYHOIO COCTaBa, IPHUHAJUIEKHOCTh BEIIECTB K ONPEIACIEHHOMY KJIaccy COEAWHEHUH 110
dbopmynaM, B XMMHUYECKOW CBSI3M (KOBaJICHTHAs, MOHHAS, METAJUINYECKasi) B HEOPraHMYECKUX
COEIMHEHUAX, 3apsA] MOHAa MO0 XUMUYECKOW Qopmyne, XapakTep Cpeabl B BOJHBIX pPacTBOpPax
HEOPraHUYECKUX COCAUHEHUM, TUI KPUCTANINYECKON PEIIETKH KOHKPETHOTO BEIIECTBA,
packpsiBaTh cmbici [lepuonnueckoro 3akona [[. WM. MeHneneeBa W JEMOHCTPUPOBATH €ro
MIOHMMAaHHe: ONHUCHIBATh W XapakTepus3oBaTh TabmuuHyro @opmy Ileproguueckoil cucTeMbl
XUMUYECKUX DJIEMEHTOB: pa3jnyaTh MOHATHS «JIaBHAas moarpymnmna (A-Tpynma)» U «moOodyHas
noarpynna (b-rpymma)», manele W OOJbIINE MEPUOIbI, COOTHOCHUTH OOO3HAUYEHHUS, KOTOpHIE
UMEIOTCS B MEpPUOAMYECKON Talnuile, C YHCIOBBIMH XapaKTEPUCTHKAaMH CTPOCHHSI aTOMOB
XMUMHUYECKUX IJIEMEHTOB (COCTaB U 3aps] sSApa, o0lIee YMCIIO IEKTPOHOB U pacipeieieHrue Ux 1Mo
AIIEKTPOHHBIM CJI0AM), OOBICHITH 00IINE 3aKOHOMEPHOCTH B U3MEHEHUH CBOWMCTB 3JIEMEHTOB U UX
COEIMHEHUH B Mpezenax MajiblX IEPUOJIOB U IIaBHBIX MOATPYII C YIETOM CTPOCHHS UX aTOMOB;
KJIaCCU(UIIMPOBATH XUMUYECKUE FJIEMEHTHI, HEOPraHUYECKUE BEIIECTBA, XUMUUYECKHE PeakIiu (110
YHCIy U COCTaBy yYacTBYIOLIUMX B PEaKIMU BEUIECTB, MO TEIJIOBOMY 3 (}eKTy, Mo HM3MEHEHHUIO
CTETeHEeW OKUCIICHNUS XUMUYECKUX 3JIEMEHTOB);

XapaKTepu30BaTh (OMHUCHIBATh) OOIMIME M CrHenHPUUIECKHe XUMHUYECKHE CBOMCTBA MPOCTHIX M
CIIOXHBIX BEILECTB, MOATBEPXkAas ONMUCAHHE MPUMEpPaMU MOJEKYISPHBIX U MOHHBIX YpaBHEHUM
COOTBETCTBYIOIINX XUMHUYECKUX PEAKIIHIA;

COCTaBIISATh YPaBHEHUS AJIEKTPOJUTUUECKON TUCCOLMAIIMHM KUCIOT, IEJ0Ye U coJiel, OJHbIE U
COKpalEHHbIE YpaBHEHHs peakluii HOHHOTO OOMEHa, YpaBHEHUS PEaKIIHil, MOJATBEPKIAIOLINX
CYyIIECTBOBaHHE FEHETUUECKOM CBS3U MEX/y BELIECTBAMU PA3JIMYHBIX KJIACCOB;

PacKpbIBaTh CYIIHOCTh OKHCIMTEIHbHO-BOCCTAHOBUTEIBHBIX PEAKLUUN MOCPEACTBOM COCTaBIICHUS
AIIEKTPOHHOTO ajlaHCca 3TUX PeaKLUi;

MIPOTHO3UPOBATH CBOICTBA BEIIECTB B 3aBHCHUMOCTH OT UX CTPOEHUS, BO3MOXKHOCTHU MPOTEKAHUS
XMUMHYECKUX TMPEBPAIICHU B Pa3IMUHBIX YCIOBUSIX;

BBIYHCIISATE OTHOCHUTEIBHYIO MOJEKYISPHYIO W MOJSIPHYIO MAacChl BEIIECTB, MAacCOBYIO IOJIIO
XMMHUYECKOTO JJIeMEHTa Mo (QopMylie COSIUHEHHs, MAacCOBYIO [IOJII0 BEIIECTBA B PACTBOPE,
MIPOBOJUTH PACUETHI 10 YPABHEHUIO XUMUYECKOM PeaKInu;

coOuroIaTh MpaBWila IMOJIb30BAaHHUSI XUMHUUYECKOW MOCYH0 M 1abopaTOpHbIM 000pyIOBaHHEM, a
TakKe MpaBWiia oOpalleHus ¢ BEIIECTBAMU B COOTBETCTBUU C MHCTPYKIMSIMH IO BBITOJTHEHHIO
71a00paTOPHBIX XMMHUYECKUX OIBITOB MO MOJYYEHHI0O U COOMpPAaHUIO Ta3000pa3HbIX BEIIECTB
(aMMMaKa ¥ yrieKucioro rasa);

IIPOBOJUTH PEAKIIMH, TIOATBEPHKAAIOIINE KAUECTBEHHBIN COCTaB pa3IMUYHbIX BEIIECTB: paCIIO3HABATh
OTIBITHBIM ITYTEM XJIOPUA-, OpOMHI-, HIOAU-, KapOoHaT-, hocdat-, cunmkar-, cynbdar-, THAPOKCHI-
MOHBI, KATHOHBI AMMOHHUSI U MOHBI U3YUYE€HHBIX METAJUIOB, IPUCYTCTBYIOIIUE B BOJHBIX pacTBOpax
HEOPraHMYECKUX BEILECTB;

IIPUMEHATh OCHOBHBIE ONEPALMU MBICIUTEIBHON NEATENbHOCTH — QHAINW3 U CHHTE3, CPaBHEHHE,
0000I1IeHNe, CUCTEeMAaTU3alUIO, BBISBICHUE MPUYMHHO-CICACTBEHHBIX CBA3CH — IS U3y4dEeHHUs



CBOMCTB BELIECTB M XHUMUYECKUX PpEAKLMHA, €CTECTBEHHO-HAy4YHbIE METOJbl IIO3HAHUS —
HaOJr0/IeHNEe, U3MEPEHNE, MOACTTUPOBAHUE, SKCIIEPUMEHT (PEAIbHBIM U MBICIICHHBIN).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KUIIACC
Ne HanmeHoBaHMe pa3je/ioB U TeM Komrecrso uacos DJIeKTpOHHbIe (I (POBbIE)
n/n NPorpamMmbl Bcero Korrpoatre TpakTiteckue o0pa3oBaTe/ibHbIE pecypcChl
padoThI padoThI
Pazjean 1. IlepBonayanbHble XUMHYECKHE TIOHATHS
11 Ziif:rs;omilf;a; zs;z;;zecmﬁ 5) 2 bubmorexa LIOK
CATEIBHOCTH HeTOBEKa https://m.edsoo.ru/7f41837c
19 BemiecTBa 1 XuMu4ueckue 15 1 bu6mmoteka [IOK
peaknuu https://m.edsoo.ru/7f41837c
Hroro mo pazueny 20
Paspnen 2. Baxneiiume npeacTaBuTe/ M HEOPraHMYECKUX BELECTB
51 Bosayx. Kucnopon. [Tonsarue 06 6 bu6mmoreka [IOK
OKCHJIaxX https://m.edsoo.ru/7f41837c
59 Bopopoa.Ilonsatue o kucinorax u 3 1 bu6moreka [IOK
COJISIX https://m.edsoo.ru/7f41837c
53 Bona. PactBopsl. [Tonsitue 06 5 1 1 bu6mmoreka [IOK
OCHOBaHUSIX https://m.edsoo.ru/7f41837c
24 OCHOBHBIE KIIACCHI 11 1 1 bu6mmoreka [IOK
HEOPraHUYECKUX COETMHEHUI https://m.edsoo.ru/7f41837c
Utoro no pazneny 30

Paznea 3. Ilepuoanuecknii 3axkoH u [lepuoagnyeckasi cucrema xumnueckux 3jaemMenToB JI. M. MenneneeBa. CTpoenne aroMoB. XUMHUYeCKas
cBsI3b. OKHC/INTEIbHO-BOCCTAHOBUTEIbHbIEC PeaKIIUN

3.1

[Iepuonnueckuii 3aKOH U
[Tepuonnueckas cucrema
XHMHUYECKUX 31eMeHTOB /1. U.

MenneneeBa. CtpoeHue atoma

bu6mmoreka [JOK
https://m.edsoo.ru/7f41837¢c




X .
3.9 O:MCH%C:M COBHSL 3 1 bubnuorexa [JOK
. WCITUTEIHHO-
AT https://m.edsoo.ru/7f41837c
BOCCTAHOBUTEJIbHBIE PEAKIIUU
bu6mmoreka [IOK
4 15
TOro HO pasieiy https://m.edsoo.ru/7f41837c
PesepBHOE BpeMms 3 bubmmorexa LIOK
P P https://m.edsoo.ru/7f41837c
OBIIEE KOJIMYECTBO YACOB I10 68 4 5
I[TPOTPAMME
9 KJIACC
KonuvecTBo yacos JJIeKTPOHHbIE
HanmeHoBaHMe pa3iesioB U TeM uudpoBbIe
Ne ni/m P Konrtpoasnbie | IlpakTnyeckue (1upp )
NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoThbI padoThI
pecypcsl
Pa3znen 1. BenecTBo M XUMHYECKHE PeaKIUU
[ToBTOpEeHME U yriuyoaeHue 3HaHUH bubnuorexa [JOK
1.1 5 1
OCHOBHBIX Pa3JIeNIoB Kypca 8 Kiiacca https://m.edsoo.ru/7f41a636
19 OCHOBHBIE 3aKOHOMEPHOCTH XUMHUYECKUX 4 bubnuoreka [JOK
' peaxuui https://m.edsoo.ru/7f41a636
DJIEKTPOJIMTHYECKAS] AUCCOIUALIMSL. bu6mmoreka [JOK
1.3 8 1 1
XUMHYECKUE PEAKIMH B PaCTBOpaAX https://m.edsoo.ru/7f41a636
Utoro no pazueny 17
Pasznen 2. HeMeTa 1Bl M X COeIMHEHUS
21 OO11ast XapakTepUCTUKAa XMMUYECKUX 4 1 bubnuoreka [IOK
' anemMeHToB VIIA-rpynmnsl. [anorenst https://m.edsoo.ru/7f41a636




., Oomas Xapé\li(szpI/ICTI/IKa XgMquCKfIX . BuGmmorexa LOK
. 3JIEMEHTOB -rpyrmnsl. Cepa u eé
. pyn p https://m.eds00.ru/7f41a636
COCAUHCHUA
e | e |
. MCHTOB =T IIBI. T U Ux
3 Pyl ’ P https://m.edso00.ru/7f41a636
COCOANHCHUA
I 8
' " . PYFITIBL. TTHEpO https://m.edsoo.ru/7f41a636
KpCMHI/II/I 1 UX COCAUHCHU S
Wroro mo pazueny 25
Pa3zgen 3. Merajliibl M HX COeIHHEHUS
bu6moreka [IOK
A1 7 4
3 Obmme CBOHCTBA METAIIOR https://m.edso0.ru/7f41a636
bub OK
3.2 Baxkneime MeTaJUIbl 1 UX COETUHEHUS 16 h tPtIszI:jI/OrrT\ZI;asi.ru 175413636
Hroro mo pazgeny 20
Pasznen 4. Xumus v OKpy:Kaomas cpeaa
4.1 BentecTBa 1 MaTepualibl B )KU3HA YEJIOBEKA 3 bubmotexa [JOK
' B p https://m.edso0.ru/7f41a636
Hroro mo pazgeny 3
PesepBHOE Bpemsa 3 bubmorexa [JOK
P P https://m.edsoo.ru/7f41a636
OBLIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68

IHOYPOYHOE INTAHUPOBAHHUE
8 KVIACC

Tema ypoka

Koan4yecTBO 4acoB




DJIeKTpOHHbIe N poBbIE

Konrpoabubie | IIpakTHyeckue
n/n Bceero o0pa3oBaTe/bHbIC
padoThI padoThI
pecypchl
1 [Ipenmer xumuu. Posb xuMuu B )KU3HU 1 bu6mmoreka [IOK
yemoBeka. Tena u BemecTsa https://m.edsoo.ru/ff0d210c
2 [ToHsATHE O METOIaX MO3HAHUS B XUMUU 1 Bubmuotexa LIOK
A https://m.edsoo.ru/ff0d227e
I1 6ota Ne 1 «I1 0
3| o aGopumopmn mpuéoopazemue | 1 Bnmmorexs [1OK
patop P pail https://m.edsoo.ru/ff0d23dc
1ab0opaTopHBIM 000PYIOBAaHUEM
Uuctele BemecTBa u cMecH. CriocoObl bu6moreka [IOK
4 . 1
pasjeieHus cmeceit https://m.edsoo.ru/ff0d26ca
5| coenes (o mpvencpe ovmcrmm mapem 1 Bubmorosa LIOK
pumep P https://m.edsoo.ru/ff0d28c8
COJIH)»
bu6mmoreka [IOK
6 A 1
TOMBL | MOIICKYIE! https://m.edsoo.ru/ff0d2a6c
7 XHUMHUYECKHUE DJIEMEHTHI. 3HAKH (CUMBOJIBI) 1 bubnuoreka [{OK
XHUMHUYECKUX DJIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 [IpocThlie 1 clI0KHBIC BElIeCTBa 1 Bubmmorexa LIOK
P B https://m.edsoo.ru/ff0d2a6c
9 ATOMHO-MOJIEKYJIIPHOE YUCHHUE 1 Bubmmorexa LIOK
YILIPHO® ¥4 https://m.edsoo.ru/ff0d2d50
3 .
10 Xumsccran dopuyma. Barermocr arovos | 1 Bumonesa LIOK
pNyTa. https://m.edsoo.ru/ff0d2eae
XUMUYECKUX DJIEMEHTOB
11 OTHocUTeNnbHAs aTOMHAs Macca. 1 bubmuoreka [JOK

OrtHocuTenbHas MOJICKYJIIpHass Macca

https://m.edsoo.ru/ff0d323c




12 MaccoBas 1011 XUMHAYECKOT0 JIEMEHTA B bubnuoreka [IOK
COCIMHEHNHI https://m.edsoo.ru/ff0d350c
13 KosmuecTtBo Beniectsa. Mouis. MoursipHas bubnuorexka [JOK
Mmacca https://m.edsoo.ru/ff0d5230
14 DOU3NYECKUE U XUMUYECKHE SIBJICHUSI. bu6mmoreka [IOK
XUMHYECKasi peaKius https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haky u ycioBHs IPOTEKAHUS bubnuorexa [JOK
XUMHUECKHX PEaKIHUit https://m.edsoo.ru/ff0d3al6
16 3aKoH COXpaHEHHUs MacChl BEIECTB. bubnuorexa [JOK
XUMHUYECKUE YPaBHECHUSI https://m.edsoo.ru/ff0d3b88
Beruncnenus koardecTBa, MacChl BEIIECTBA 1O bu6moreka [IOK
17 .
YpaBHEHHSIM XUMHYCCKUX PEaKITHit https://m.edsoo.ru/ff0d5708
Krnaccudukarus XHMHYECKUX peaKiinii
18 (coeﬂm?;HmH pa3oXKeHUS 3a1\r;e1ueHHm Bubnuorexa LIOK
’ ’ ’ https://m.edsoo.ru/ff0d3f34
oOmeHa)
M. B. JIoMOHOCOB — y4€HBIiI-
19 SHIMKIONEIUCT. O60gI;IIGHHe u bubmorexa [IOK
B https://m.edsoo.ru/ff0d40c4
cUCTeMaTH3aIus 3HaHUH
20 Kontponbhas padoTta Nel o teme «Berectpa bubnuorexa [JOK
U XUMHUYECKUE PEAKIHI» https://m.edsoo.ru/ff0d4290
Bo3s — cMech ra3oB. CocTaB BO3ayXa.
21 Knciz);ou — 3JIEMEHT U TIPOCTOE BC?JIYSCTBO. bubmotexa [JOK
https://m.edsoo.ru/ff0d448e
O30H
OuznyecKkue U XUMHUIECKHE CBONCTBA
22 KHCJIOpOJia (PeaKIuy OKUCICHUS, TOPEHHE). bubmuorexa LIOK
’ https://m.edsoo.ru/ff0d4614
[Tonsitre 06 okcuaax
CriocoOslI mosTydeHus: KUCTIOpo/ia B BuGmmorexa OK
23 71a00paTOPHH U TPOMBIIIEHHOCTH.

HpI/IMeHeHI/IC KHcJIopoaa

https://m.edsoo.ru/ff0d497a




TemmoBoit 3¢ (heKkT XUMHUECKON peaKinH,

24 MOHATHE O TEPMOXUMHUYECKOM ypaBHEHUU Brbmiorexa LIOK
’ https://m.edsoo.ru/ff0d4790
9K30- ¥ SHJOTEPMHUYECKHUX PEaAKIIHIX
TormmuBo (HedTh, Yroiab U METaH).
25 3arp23He}EHeq;03n§rxa CrocoObI ()3r0 bubmmorexa LIOK
’ https://m.edsoo.ru/ff0d4c4a
MPEIOTBPAILICHUS
[TpakTuaeckas padora Ne 3 mo Teme
26 «l?lonyquHe " EO6I/IpaHI/I€ KHCJIOPO/Jia bubmmorexa LIOK
N ’ https://m.edsoo.ru/ff0d4ae2
W3YYCHHE er0 CBOMCTBY
97 Bozopox — areMeHT 1 MpoCTOe BEIIECTBO. bubnuorexa [JOK
HaxoxneHue B npupoe https://m.edsoo.ru/ff0d4dd0
28 dOusnvecKkue U XMMHUYECKHUE CBOMCTBA bu6moreka [IOK
Bojiopoja. [Ipumenenne Bogopoaa https://m.edsoo.ru/ff0d4dd0
29 [ToHsATHE O KUCITOTAX U COJISX bubmmorexa LOK
https://m.edsoo.ru/ff0d50d2
30 Crioco0pl mosTy4eHust BOAOPO/Ia B bu6moreka [IOK
naboparopuu https://m.edsoo.ru/ff0d4dd0
[TpakTuueckas padota Ne 4 o Teme
31 «IPIonyquHe u Ic)o61/1paHI/Ie BOJIOpOJA bubmmorexa LIOK
. ’ https://m.edsoo.ru/ff0d4f42
W3YYCHHE €ro CBOMCTBY
. " bu6mmoreka [JOK
32 Monspabiii 00b€M ra3oB. 3akoH ABOTaapo https.//m.edsoo.ru/ffod542e
Berurcnenus 00bEMa, KOJIMUECTBA BEIIECTBA
33 rasa 1o ero I/I3B€CTHO;VIy KOJINYECTBY B bubmuorexa LIOK
. https://m.edsoo.ru/ff0d55a0
BEIIECTBA WK 00bEMY
Brruncnenus 006EMOB ra3oB M0 ypaBHEHHIO
34 peaklMK Ha OCHOBE 3aKOHA 065&?41:{},1)( bubmorexa HOK
N https://m.edsoo.ru/ff0d5708
OTHOIIICHUI Ta30B
. bu6mmorexa LIOK
35 du3nyecKue U XUMHUYECKHUEe CBONCTBA BOIBI

https://m.edsoo.ru/ff0d587a




bubnuoreka [IOK

36 C i. 11 0
octaB ocHoBaHwmii. [loHsiTHEe 06 MHAMKATOpaX https://m.edsoo.ru/f0d59e2
B .H
37| newacumenmnie pactaop. Macconaa o biiorera L1OK
- P PPl A https://m.edsoo.ru/ff0d5b40
BEII[ECTBA B PaCTBOPE
IT 6ota Ne 5
38 «I?IaIIfITrijzlc:J(Iae;I[{E: (;TciB(: 01;I (c): ZZM: enEHHOI bubmmorexa LIOK
P N N P p Per https://m.edsoo.ru/ff0d5eba
MacCOBOM JIOJICH pacTBOPEHHOTO BEIIIECTBAY
39 KonTpomabnas pabora Ne2 no teme bubnuorexa [JOK
«Kucnopona. Bogopoa. Boma» https://m.edsoo.ru/ff0d6342
40 Oxkcunpl: cocTaB, Kiaccuduxamnus, bubnuotexa [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
n o
40| enomiu, octomax u avdorepiix bitGnorera LIOK
: P https://m.edsoo.ru/ff0d664e
OKCHJIOB
OcHoBaHHUsI: COCTaB, KIacCH(pUKAIIHS, bu6moreka [IOK
42
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
43 [Tosnydenune n XuMHUYECKUE CBOMCTBA bubnuorexa [JOK
OCHOBaHUIA https://m.edsoo.ru/ff0d67ca
Kucnotsr: cocraB, knaccudukanms, bu6mmoreka [JOK
44
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2
45 [Tonyuenue 1 XuMUYECKHE CBOMCTBA KUCIIOT bubmorexa LIOK
i https://m.edsoo.ru/ff0dfee2
Conu (cpemHue): HOMEHKIIATypa, COCOObI bubnuoreka [JOK
46 .
MOJIYYCHHS, XAMUYECKUE CBOMCTBA https://m.edsoo.ru/00ad9474
ITpaktuyeckas pabora Ne 6. Pemenue
47 AKCMEPUMEHTAIBHBIX 33/1a4 0 TEME bubnuoreka [JOK

«OCHOBHBIE KJIaCChl HEOPTaHUUECKHUX
COEIMHEHUI

https://m.edsoo.ru/00ad9b7c




I'enernueckas cBs3b MEXAY KilaccaMu bubnuorexa [JOK
48 N
HEOPraHUYeCKUX COCITUHCHUI https://m.edsoo.ru/00ad9a50
49 O000111eHIE U cUCTEMATHU3AaIUs 3HAHUN bubmmorexa [TOK
m H https://m.edso0.ru/00ad9cb2
50 KonTtposnsHast padota Ne3 mo treme "OcHOBHBIE bubnuorexka [JOK
KJIaCChl HEOPraHUYECKUX COCTUHCHHN" https://m.edsoo.ru/00ad9ela
I1
o epBI)I:CHOHB;TI;I/I jna(():cnl(?lzmauneno ) BuGmiorexa LIOK
XAMHAYECKUX JIEMEHTOB. [loHATHE O TPyIITaX
Pyl https://m.edsoo.ru/00ad9ffa
CXOJIHBIX DJIEMEHTOB
I1 7 II
52 | cuoremn ummsccra anewemron I 1. BuGorera LIOK
T https://m.edsoo.ru/00ada52c
Meuneneena
53 ITepuoapl, TPYIIIbL, ITOATPYIIIII bubmorexa HOK
PHOJIBL, TPYHIIBL, HOATPYI https://m.edsoo.ru/00ada52c
54 Crpoenue atomoB. CocTaB aTOMHBIX SIIEP. bubnuorexa [JOK
H30TO1BI https://m.edsoo.ru/00ada342
C 0
55 | onewemron Mepmospreckoft cacrevss 1. 1 BuGmorera LIOK
pHOZ o https://m.edsoo.ru/00adagbc
Meupeneena
X
5 | ero monomeno » llepnommeckoli cncrene BuGorera LIOK
pHoA https://m.edsoo.ru/00ada824
. Y. MengeneeBa
3 I1
| e oo
p Y . p N A https://m.edsoo.ru/00ada96e
MenneneeB — y4€HbIH, IEAaror U rpaKJaHuH
58 DIEeKTPOOTPULIATENLHOCTh ATOMOB bubnmnoreka [JOK
XUMHYECKUX DIIEMEHTOB https://m.edso0.ru/00adaab8
bu6mmoreka [JOK
59 HMounas xumnyeckas CBs3b

https://m.edsoo.ru/00adac34




60 KosanenTHas nonsapHas XUMHUUECKas CBA3b 1 bubmorexa [TOK
p https://m.edsoo.ru/00adaab8
61 KoBajsienTHag HenonasspHasg XUMHUYECKas CBSI3b 1 bubmmorexa [TOK
p https://m.edsoo.ru/00adaab9
bu6mmoreka [IOK
2 1
6 Crenen, oxuceHI https://m.edsoo.ru/00adae28
63 OKUCIATETBHO-BOCCTAHOBATEBHBIE PEAKIINHI 1 bubmmorexa [JOK
peak https://m.edso00.ru/00adb076
bu6 OK
64 OKHCIATEIN M BOCCTAHOBUTEIN 1 htl;lpgl;ll:zlszc])_g.ru 100adb076
65 KonTponsnas pabora Ne4 o teme «CtpoeHue 1 1 bubnuoreka [JOK
aroma. XMMHAYECKAS CBS3b) https://m.edso0.ru/00adb486
66 PesepBHblit ypok. O60011IeHNE 1 1 bubnuoreka [JOK
CHCTEMAaTH3aINs 3HAHUN https://m.edsoo.ru/00adb33c
67 PesepBubIit ypok. O6001eHNE 1 1 bubnuorexa [JOK
cUCTEMaTU3alHs] 3HAHUI https://m.edsoo0.ru/00ad9cb2
68 Peseprubrit ypok. O6001eHNE 1 1 bubnuorexa [JOK
CHCTEMATU3ALNS 3HAHUI https://m.edsoo.ru/ff0d61c6
OBILIEE KOJIMYECTBO YACOB I1O ITPO'PAMME 68 4 4
9 KJIACC
No Koan4yecTBo 4acoB JIeKTPOHHBbIE HU(PPOBbIE
n/-n Tema ypoka Beero Kontpoabnsie | IlpakTuueckue | 00pasoBareiibHbIe
padoTbI padoThI pecypcbl
. Ilepnoanueckuil 3aK0OH. Hepnoz[w;[ecll/claﬂ . BuGmorexa [IOK
ncTeMa XUMH4YecKux diemenTos /1. U.
cenete ec JICMEHTO https://m.edso0.ru/00adb59e
Menneneesa




3aKOHOMEPHOCTH B U3MEHEHUU CBOWCTB

bubnuoreka [IOK

2 XUMHYECKUX DJIEMEHTOB MEPBBIX TPEX htts://m.eds00.ru/00adb6b6
MEepUO0B

3 Krnaccudukarus 1 HOMEHKIIATypa bubnuorexa [JOK
HEOPraHWYeCKUX BEIICCTB https://m.edsoo.ru/00adb7e2

4 Bunpl XuMHu4eCcKOil CBSI3U U THIIEI bu6mmoreka [IOK
KPHUCTAJUIMYECKUX PEIIETOK https://m.edsoo.ru/00adbac6
KonTpomasnas pabora Nel no teme

) «[loBTOpeEeHue u yriayOneHue 3HaHUM
OCHOBHBIX Pa3/IeNIoB Kypca 8 Kiaccay

5 Knaccudukanus XuMuueckux peakiui 1mo bubnuotexa [JOK
pa3IMYHBIM MPU3HAKAM https://m.edsoo.ru/00adbcb0
[ToHsiTHE O CKOPOCTH XUMUYECKOHN PEAKIINU.

7 [TonsiTre 0 FOMI:)FeHHBIX u FeTepoerHBIIj( Bubnuorexa LIOK

https://m.edsoo.ru/00adbe9a
peaKImsIX
[TonaTHE O XUMHYECKOM PaBHOBECHH.

3 @DaKTOPBbI, BIUSIOLIME HA CKOPOCTh bubnuorexa [JOK
XHUMUYECKON PEakIiuy U MOJI0KEHNE https://m.edsoo.ru/00adc28c
XUMHUYECKOTO PAaBHOBECHUS

9 OKHCIMTEIbHO-BOCCTAHOBUTEIbHBIC bu6mmoreka [JOK
peaknuu https://m.edsoo.ru/00adcade

10 Teopust 37EKTPOTUTHYECKOMN AUCCOIIUALIUH. bu6mmoreka [JOK
CuIibHBIC U CITA0bIC AIEKTPOJIUTHI https://m.edsoo.ru/00adcd68

11 Honnble ypaBHEHHS peakuuid bubmmorexa [JOK

https://m.edsoo.ru/00add448
XUMHUYECKUE CBOMCTBA KACJIOT U OCHOBAaHUM
12 B CBETE MPECTaBICHUI 00 bubmorexa HOK
N https://m.edsoo.ru/00add5d8
ANEKTPOJUTUYECKON JUCCOLMAIIIT
XUMUYECKHE C‘IJSOI/ICTBa COJIEH B CBETE ) BuGmorexa 1IOK
13 MPEJCTaBICHUN 00 HIEKTPOIUTHUECKOM

JUuccolainn

https://m.edsoo.ru/00add8b2




bubnuoreka [IOK

14 IT i
OHITHE © THAPOIHSE COTeH https://m.edsoo.ru/00add9d4
15 O06o01IeHre U cucTeMaTH3alus 3SHAHUIA bubmmorexa LIOK
m t https://m.edsoo.ru/00addd12
[Ipaktuyeckas padora Ne 1. «Pemenne bubnuorexa [JOK
16
IKCIIEPUMEHTAIILHBIX 33134 https://m.edsoo.ru/00addbfa
. K;HTpoanas{ pabota Ne2 o Teme Butnmorexa [OK
«DNEKTPOIUTHICCKAS TUCCOTTHAIIHSL.
HeKTpor A HHan https://m.edsoo.ru/00addecO
XUMUYECKUE PEaKIUU B PACTBOPax»
18 OO61ast xapakTepUCTHKA FaJIOT€HOB. bubnuotexa [JOK
XUMHUYECKUE CBOMCTBA HA MIPUMEpE XJIopa https://m.edsoo.ru/00addfe2
10 | emwcomscasiorms nomeonne biorera LIOK
> Oy ’ https://m.edsoo.ru/00ade104
MIPUMCHCHHE
I1 6ota Ne 2
20 «lPIziTH::IiII;a;CIOIj;:OT; KI/IOCJIOH”IC“)B;[ eI/I:ISe eHue eé Bubnuorexa LIOK
. i > YA https://m.edsoo.ru/00ade348
CBOMCTB»
B
p | e
DA, A P A https://m.edsoo.ru/00ade488
M30BITKE
OO6mrast xapakTepucTuka 31eMeHTOB VIA- bubnuoreka [JOK
22
TPYIIIBI https://m.edsoo.ru/00ade64a
An .
53| Fucompene cope o8 cousmmanin biorera LLOK
A P f[ https://m.edsoo.ru/00ade64a
npupoie. XMMUYECKHE CBOMCTBA CEephI
24 CepoBonopos, cTpoeHue, GpuzndecKkue u bubnmoreka [JOK
XUMUYECKHUE CBOMCTBA https://m.edsoo.ru/00ade802
o5 Oxcuppl cepbl. CepHast KUCIIOTa, (GU3HUECKUe bubnmoreka [JOK

1 XUMHWYCCKHEC CBOﬁCTBa, MMPUMCHCHUC

https://m.edsoo.ru/00adea28




XHUMHUYECKHE pCaKkuum, JC)KaIure B OCHOBC
MMPOMBIIIJIICHHOT'O crocoba MOJIYyUYCHUSA

bubmnoreka [IOK

26 CEpPHOM KUCIIOThI. XUMHUYECKOE 3arps3HEHUE https://m.edsoo.ru/00adec8a
OKpYXKaIOIEH Cpeibl COEAMHEHUSIMHU CEPBI

97 Brranciierne MaccoBoit 10711 BEIXOAa bu6mmoreka [IOK
NPOJIyKTa PEaKIuu https://m.edsoo.ru/00adec8a
OOmast xapakTepucTrKa 1eMeHTOB VA-

28 rpylllilnm. AI;OT IfaCHpOCTpaHeHI/Ie B [IpUpOJIE bubmiorexa LIOK

’ y ’ https://m.edsoo.ru/00adeeab
(du3HyUecKre U XUMUYECKUE CBOMCTBA
AmMuax, ero (pu3NYECKue U XUMUYECKHE bubnuorexa [JOK
29 .
CBOWCTBA, MOJIyYE€HHE U TPUMEHCHHE https://m.edsoo.ru/00adf004
[IpakTiueckas padora Ne 3 o Teme
30 «l?lonyquHe al\fMI/IaKa U3yUeHUE eTro Bubnuorexa LIOK
5 ’ https://m.edsoo.ru/00adf180
CBOWCTB»

31 A3oTHas KucaoTa, e€ Gpusndeckue u bubnuorexa [JOK
XUMHYECKHE CBOICTBA https://m.edsoo.ru/00adf306
Hcnonb3oBaHME HUTPATOB U COJIEH aMMOHUSA

39 B KQYeCTBE MUHEPAIBHBIX YI0OpEHUH. bubnuorexa [JOK
XUMHYECKOE 3arPs3HEHUE OKPYKAIOIIEH https://m.edsoo.ru/00adf518
Cpelbl COeTMHEHUSMU a30Ta
®Pocdop. Okenn pochopa u pochopHas

33 KI/ICJ'I(l(;Tz (bI/ISI/Ije(fKI/I;b prnﬁgqec?iﬂe(b ’ Bubmmorexa LIOK

. https://m.edsoo.ru/00adf68a
CBOICTBa, MOJIy4YCHHE
Hcnonb3oBanue pocdaTtoB B KauecTBe
34 MHUHEpaJIbHbIX yﬂq())6pqe)HI/H71. 3arpsi3HeHUE bubmorexa LIOK
. https://m.edsoo.ru/00adfc20
MIPUPOJIHOM cpenbl hochaTamu

35 Yruepon, pacipoCTpaHeHUe B IIPUPOJIE, bubnuorexa [IOK
¢u3nyeckrue 1 XMMHUYECKHE CBOICTBA https://m.edsoo.ru/00adfd9c

36 Oxcuppl yriaepoaa, ux pusudeckue u bubnmoreka [JOK

XUMHYECKHE CBOMCTBA. DKOJIOTHUCCKHUE

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




poOJIeMbl, CBS3aHHBIE C OKCUIOM YTiepo/ia
(V)

37 VYroapHas KucioTa u €€ cou Bubmuotexa LIOK
https://m.edsoo.ru/00ae006¢
[IpakTrueckas pabora Ne 4 1o Teme
38 "l'li)onyquHe yriemcnoro rasa. bubmmorexa LIOK
https://m.edsoo.ru/00ae027e
KauectBennas peaxius Ha kapOoHAT-HOH"
39 [lepBoHauanbHbIE TOHATUSA 00 OPraHUYECKUX bubnuorexa [JOK
BEIIIECTBAX KaK O COCAMHECHHUAX yriepoaa https://m.edsoo.ru/00ae054e
40 Kpemuuii u ero coeaunenus brbmiorexa LIOK
https://m.edsoo.ru/00ae080a
[IpakTrueckas padora Ne 5. Pemmenue
41 3KiHepI/IMeHTaII11HI)IX 3aJ71a4 10 TeMe bubmmorexa LOK
. https://m.edsoo.ru/00ae0bf2
«Baxkueime HeMeTaTbl U KX COCIMHEHUS
42 KonTtponbHas padota Ne3 o teme bubnuorexa [JOK
«BaxHemre HeMETaUIbl U UX COSTUHEHUS https://m.edso0.ru/00ae0e18
OO6mrast XxapaKTepUCTUKAa XUMUUYECKHUX
43 3JIEMEHTOB — METAJUIOB. MeTtannmyeckas bu6moreka [IOK
CBSI3b U METAJUTNYECKas KPUCTAITHYCCKAsT https://m.edsoo.ru/00ae103e
pemérka. Gu3nyeckre CBOMCTBAa METAIIIOB
XUMHYECKHE CBOMCTBA METAJIJIOB.
44 DNEeKTPOXUMHUYECKUHN P HAPSHKCHUMA Bubmmorexa LIOK
https://m.edsoo.ru/00ae1156
METaJLIOB
O61ue crnocoObl MOTYYeHUS METAJIOB.
Crnasel. Beruncnenus no ypaBHEHUAM bubnuorexa [IOK
45 .
XUMUYECKHUX PEaKIHi, €CIIN OJUH M3 https://m.edso0.ru/00ae1156
pEareHToB COMEPKUT MPUMECH
46 [TonsTHE O KOPPO3UM METATIOB bubnnorexa HOK
https://m.edsoo.ru/00ael1278
47 [[lenounbie MeTaIBI bubmmorexa LIOK

https://m.edsoo.ru/00ael14b2




bubnuoreka [IOK

48 Oxkcubl ¥ TUAPOKCUIBI HATPUSA U KU htts://m.eds00.ru/00ae14b2
49 [IlenoyHoO3eMeNbHBIC METAIIJIBI — KAIBIIUN U bu6mmoreka [{OK
Maruui https://m.edsoo.ru/00ae15e8
50 Bakueiimue coemuHeHN KaJILINS bubmmorexa [IOK
https://m.edsoo.ru/00ae15e8
51 O06o001IeHNe U CUCTEMAaTH3aIMs 3HAHUMA
bubmmoreka [{OK
52 XKécTkocTh BOJBI U CLIOCOOBI €€ YCTpaHEHUS https://m.e dSC])JLi).ru 100261886
53 [IpakTueckas padora Ne 6 o Teme bubnuorexa [JOK
"X&cTkocTh BOBI M METOIBI €€ yCTpaHeHHs" https://m.edsoo.ru/00aelae8
. bu6moreka [IOK
>4 ATTIOMHHH{ https://m.edséf).ru/Oan1c64
55 AmdoTepHbIe cBOWCTBA OKCUAA U bubnuoreka [JOK
THIPOKCHIA https://m.edsoo.ru/00aelc64
bu6moreka [IOK
> Keneso httDs://m.eds;f).ru/Oanld86
57 Oxcunpl, THAPOKCUIBI 1 coytn kenesa (1) u bu6moreka [IOK
xemnesa (1) https://m.edsoo.ru/00ae35e6
58 O00011IeHne U cucTeMaTU3alus 3HAHUN
S biGmnorera LIOK
«BakHeimme MeTallIbl U UX COCAMHCHHUS https://m.eds00.ru/002e3de8
Boruncnenus o ypaBHEHUSIM XUMHUYECKUX
B0 wsbumce s conepiar mpuvecr. Gnimmorexa 10K
Brrunciaenust MaccoBo# 10JM BBIXOa https://m.eds00.ru/0ael 750
MPOJIyKTa PEaKIuU
61 O0o001IcHNEe B CHCTEMAaTH3allUs 3HAHU I




KonTtponrsHas padota Ne4 o teme

62 «Baxunenmue MeTauibl U UX COCAMHEHUS» 1
63 BemectBa u MmaTepuaisl B IOBCEAHEBHOMN 1 bubnuorexa [IOK
’KU3HH YeJI0OBEKa https://m.edso0.ru/00ae3f50
64 XUMUYECKOE 3arpsi3HEHUE OKpYXKatoIIei 1 bubnuorexa [JOK
cpebl https://m.edsoo.ru/00ae4270
65 Ponp xuMuu B pelIeHNH 9KOJIOTHYECKUX 1 bubnuorexa [JOK
npooieM https://m.edsoo.ru/00ae4270
66 PesepBHblit ypok. O6001IEHNE U 1 bubnuorexa [JOK
CHCTeMaTH3allKs 3HAHUI https://m.edsoo.ru/00ae0d0a
67 PesepBHblit ypok. O60011IeHE U 1 bubnuoreka [IOK
CHCTeMaTH3allMs 3HAHUH https://m.edsoo.ru/00adb33c
68 PesepBHblit ypok. O60011eHE U 1 bubnuoreka [IOK
CHCTeMaTH3allns 3HAHUH https://m.edsoo.ru/00ad9cb2
OBHIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68
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