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INOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 1o XMMHUK Ha ypOBHE OCHOBHOTO OOIIEro oOpa3oBaHHs COCTaBJEHA Ha
OCHOBE TpeOOBaHWI K pe3ylibTaTaM OCBOEHHUS OCHOBHOM 0Opa3oBaTelbHON MpPOTrpaMMBbl
OCHOBHOTO 001ero oopasoBanusi, npeactaBieHHbIx B ®I'OC OO0, a Takke Ha OCHOBE
dbenepanbHON pabouelt MporpaMMbl BOCITUTAHUS M C Y4ETOM KOHIICTIIIMH TPEIO aBaHUS
yueOHOro mpenMera «XuMHUs» B 00pa3oBaTelIbHbIX oOpraHu3anusax Pocculickoi
denepannm.

[Iporpamma no xumuu Aa€T NpeACTaBICHUE O IENIX, oOIlIeH CTpareruu OOydeHHs,
BOCIIUTAHUSA M Pa3BUTHUSl OOYYAIOMIMXCS CPEACTBAMH YyYEOHOTO MpEAMETa, YCTaHABIMBACT
00s13aTeNIbHOE TPEIMETHOE COJEpKaHUe, NpPEeayCMaTPUBACT paclpeiesieHue ero Io
KJIacCaM U CTPYKTYpUPOBAHUE IO pa3zeliaM MU TeMaM IPOrpaMMbl 110 XUMUH, ONPEAEISIET
KOJIMYECTBEHHBIE K KAYECTBEHHBIE XAapaKTEPUCTUKHU COAECPKAHUSA, PEKOMEHIYEMYIO
MOCJEA0BATEIBHOCTh U3YUYCHUSI XUMHUH C YYETOM MEKIIPEIMETHBIX U BHYTPHUIIPEIMETHBIX
CBsI3€M, JIOTMKKM Y4e€OHOro TMpoIEecca, BO3PACTHBIX OCOOCHHOCTEM O0O0ydaronuxcs,
omnpenensieT BO3MOXHOCTH NpeIMeTa Uil pealu3aluyd TpeOOBaHWM K pe3yibTaTam
OCBOEHHUSI OCHOBHOM 00pa3oBareiabHOM NPOrpaMMbl Ha YpPOBHE OCHOBHOTO OOILEro
oOpa3oBaHus, a Takke TpeOOBaHMII K pe3yjbTaTaM OOyueHHUS XMMHHU Ha YPOBHE lieiei
U3y4YeHHUs TpeIMeTa UM OCHOBHBIX BHUJOB Y4YEOHO-IIO3HABATEIBHOU JCSTEIBHOCTU
00yYaromerocs Mo OCBOCHUIO y4eOHOT'O COJIEPKAHUS.

3HaHWe XUMHH CIIY>KUT OCHOBOH ISl (POPMUPOBAHUSI MUPOBO33PEHUS 00yUaroIerocs,
€ro TMpEeACTaBICHHM O MaTEepUaIbHOM €AWMHCTBE MHPA, BAXKHYIO pOJb HIPAIOT
dbopmupyemMble XUMHUEH TIPEACTABICHUS O B3aMMOINPEBPAIIEHUSX YHEPTUU U 00 IBOJIIOINH
BEILIECTB B NPUPOJIE, O MYTSAX pEHICHUs TI00AIBHBIX MPOOJIEM YCTOMYMBOTO Pa3BUTHUS
YEeJIOBEYECTBA — CHIPhEBOM, PHEPreTUUECKOM, MUILEBOM M IKOJIOTUUECKON OE€30MacHOCTH,
npoOJieM 37paBOOXPaHCHHUS.

N3ydyeHne xumuu:

CIIOCOOCTBYET peaju3allid BO3MOXKHOCTEH MJii caMOpa3BUTHA U (HOPMHUPOBAHUS
KYJBTYpPbI TUYHOCTH, €€ 0011el U PYyHKIIMOHAIBHOW IPaMOTHOCTH;

BHOCUT BKJaJd B (QOPMHUpPOBAHME MBIIUIEHHS W TBOPYECKUX CIIOCOOHOCTEH
oOyyJaronuxcs, HaBBIKOB 170'¢ CaMOCTOSITENIbHOM y4eOHOM NEeATEIIbHOCTH,
AKCIIEPUMEHTATILHBIX M MCCJIEIOBATEILCKIUX YMEHHM, HEOOXOIUMBIX KaK B MOBCETHEBHOMN
KU3HH, TaK U B MPOHECCUOHATHHOU JIEATeTLHOCTH;

3HAKOMUT CO CHEHU(PUKON HAYYHOTO MBILIUICHUS, 3aKJIaJbIBAE€T OCHOBBI L[EIOCTHOTO
B3IJIIa Ha €AWHCTBO TIPUPOJBI W YEJIOBEKAa, SBISIETCS OTBETCTBEHHBIM JTallOM B
(GbopMHpPOBAaHNUN €CTECTBEHHO--HAYYHON TPAMOTHOCTH 00YJarONTUXCS;

CIIOCOOCTBYET (DOPMUPOBAHHIO IIEHHOCTHOTO OTHOIICHHS] K €CTECTBEHHO--HAyYHBIM
3HaHUSM, K TPHUPOAE, K YEIOBEKY, BHOCHUT CBOWM BKJIaJ B IKOJOTMYECKOE OOpa3oBaHUE
00yJaroImMXxcs.



JlanHple HampaBi€HHS B OOyYeHHMM XHUMHUHU OOECIEUMBAIOTCS  CHEIU(PHUKOM
coJlepKaHusl y4eOHOro MpeaMeTa, KOTOPBIM SBIAETCS MEeIarorH4ecKd aJanTHPOBAHHBIM
oTpakeHueM 0a30BOM HAyKU XMMHH HA ONPEIEeIEHHOM 3Tare e€ pa3BUTHSL.

Kypc xumun Ha ypoBHE OCHOBHOT'O OOIIIEro 00pa3oBaHMsI OPUEHTUPOBAH HA OCBOCHUE
00y4JaroIMMHUCSl CHUCTEMBI TEpPBOHAYATIBHBIX MOHSITHA XWMHUH, OCHOB HEOPraHUYECKOU
XUMHUU U HEKOTOPBIX OTAEIbHBIX 3HAUUMbIX OHATHI OPraHUYECKOW XUMUHU.

CtpykTypa cojaepxaHusi TporpaMmbl 1O XUMHHM c(opMuUpoBaHa Ha OCHOBE
CHUCTEMHOr0 noaxoza K e€ nyuenuto. CoaepKaHue CKIIAJIbIBAETCS U3 CUCTEMbI IOHATUI O
XUMHUYECKOM 3JIEMEHTE U BEIIECTBE U CUCTEMBI MOHATHI 0 XUMUYecKol peakuuu. O6e 3Tn
CHUCTEMBI CTPYKTYPHO OPraHM30BaHbI [0 MPUHIIMITY MOCJIEI0BATEIBLHOIO Pa3BUTHS 3HAHUN
Ha OCHOBE TEOPETUYECKUX MPEACTABICHUN Pa3HOTO YPOBHS:

— aTOMHO--MOJIEKYJIIPHOT'O YYEHUSI KAK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepunoanueckoro 3akona /l. 1. MeHneneeBa kak OCHOBHOT'O 3aKOHA XHMUU;

— YUYEHHUA O CTPOECHUMU aTOMa U XUMUYECKOH CBS3H;

— NPEACTABIECHUHN 00 3JIEKTPOITUTHUECKON TUCCOIMAIINU BEIIECTB B pACTBOPAX.

Teopernueckne 3HaHUS PACCMATPUBAIOTCS HA OCHOBE SMIIMPUYECKU MOIYYEHHBIX U
OCMBICJIEHHBIX (DaKTOB, pa3BUBAIOTCS IOCIEA0BATEIbHO OT OJHOTO YPOBHSA K JpPyromy,
BBINOJIHSASA (QYHKIUU OOBSICHEHHS M IPOTHO3UPOBAHUS CBOMCTB, CTPOEHUS U BO3MOXKHOCTEH
IIPAKTUYECKOTO IPUMEHEHUS U TIOJyYECHHS N3y4aeMbIX BEIIECCTB.

OcBoeHue mporpammbl MO0 XMMHUHU CIIOCOOCTBYET (DOPMUPOBAHUIO MPEACTABICHUS O
XMMHAYECKON COCTABIISIIOIIECH HAayYHOM KapTUHBI MUpPA B JIOTMKE €€ CUCTEMHOW ITPUPOJBI,
LIEHHOCTHOTO OTHOUIEHHUS! K HayYHOMY 3HAHHUIO M METOJaM MO3HaHUs B Hayke. M3yueHue
XUMHH MPOUCXOJUT C MPUBJICUCHUEM 3HAHUU U3 paHee M3YUYEHHBIX YUEOHBIX MPEIMETOB:
«Oxpyxaromuii MUp», «bruonorus. 5—7 kmacce» U «dusuka. 7 Kimace».

[Ipu n3ydeHn XMMUU MPOUCXOAUT POPMUPOBAHUE 3HAHUN OCHOB XUMHUYECKOW HAYKHU
KaK 00JIaCTU COBPEMEHHOTO €CTECTBO3HAHMS, MPAKTUUECKOM JESITEIbHOCTH YEJIOBEKa U KaK
OJIHOTO W3 KOMIIOHEHTOB MHPOBOM KyJbTyphl. 3ajadya y4eOHOTrO IpeaMeTa COCTOUT B
GbOpMHUPOBAHUN CUCTEMBI XUMUYECKUX 3HAHUM — BaKHEHIMX (aKTOB, MOHATUH, 3aKOHOB
U TEOPETUYECKUX TMOJ0KEHUH, JOCTYMHBIX 000OIIEHNUI MHPOBO33PEHUECKOTO XapakTepa,
A3bIKa HAYKH, B TPUOOLIEHUU K HAYYHBIM METOAAaM IO3HAHMS MPU U3YYEHHH BELIECTB U
XUMHUYECKUX peakuui, B (OpPMHUPOBAHMM M PA3BUTHUM IMO3HABATEIBHBIX YMEHUH U HX
NPUMEHEHUH B Y4YeOHO-TIO3HABATEIIbHOM U y4eOHO-MCCIIEeOBATEeNIbCKON JIEeATEIbHOCTH,
OCBOEHHUU MpaBUJI 6€30M1aCHOT0 OOpaIeHHsI C BEIIECTBAMH B IIOBCEIHEBHON KU3HU.

[Ipu M3yyeHnn XMMUK Ha YPOBHE OCHOBHOT'O OOIIEr0 00pa30BaHUs BAXKHOE 3HAUCHHE
npuoOpes Takue 1eJu, Kak:

—  (opmHpoBaHME  WHTEIUIEKTyaJIbHO  Pa3BUTOM  JMYHOCTH, TOTOBOH K
caM000Opa30BaHUIO, COTPYIHUYECTBY, CAMOCTOSITEIIbHOMY MPUHATHIO PEIIEHUH, CTOCOOHOM
aJanTUPOBATHCA K OBICTPO MEHSIOIIUMCS YCIOBHUSAM KU3HU;



— HaAmpaBJICHHOCTh OOyUYEHHS Ha CHCTEMATHYECKOe MPHUOOIeHNE 00yJaromumxcs K
CaMOCTOSITEJIbHOM  IMO3HABATEJIbHOM  JIEATEIbHOCTH, HAyYHBIM METOJaM TO3HaHUS,
bopMHPYIONTUM MOTHBAIIHIO U PA3BUTHE CIIOCOOHOCTEH K XUMUMU;

— o0ecrieyeHue yCIOBUH, CIIOCOOCTBYIOIIMX MPUOOPETECHUIO OOYYArOITUMHUCS OIBITA
pa3HOOOpa3HOW JEATENbHOCTH, TIO3HAHUSI W CaMOIO3HAHMS, KIIOUEBBIX HABBIKOB
(KJTIOUEBBIX KOMIIETECHIINI), UMEIOIIUX YHUBEPCAIIBHOE 3HAYCHHE ISl PA3JIMYHBIX BHJIOB
NEATEIIbHOCTH;

— ¢dopmupoBaHue 001Iel (PYHKIIMOHAIIBHON U €CTECTBEHHO-HAYYHON T'PaMOTHOCTH, B
TOM YHCJIE€ YMEHUM OOBSICHITH W OIICHUBATH SIBJICHUS OKPYXKAIOIIETO MHUPA, HUCIIOIB3YS
3HAHUS U OMBIT, NOJYYCHHbIC MTPU U3YYCHUN XUMHH, IPUMEHATh UX MPHU PEIICHUU PoOIeM
B MTOBCETHEBHOM KM3HU U TPYAOBOU JEATEIHHOCTH;

— (QopMupoBaHue y o0OydYalOIIMXCd TYMaHUCTHUYECKHX OTHOIICHWH, MOHUMaHUS
[EHHOCTH XUMHYECKUX 3HAHUM I BBIPAOOTKH HKOJOTHYECKH I1€71ecO00pa3HOro
MOBEJCHUSI B OBITY U TPYJIOBOM NEATEIHHOCTH B IEJISX COXPAHEHHSI CBOETO 3/I0POBbS U
OKpYXarouen NpUpOTHON CPEIbI;

— pa3BUTHE MOTHBallMM K OOYYEHHIO, CIIOCOOHOCTE K CaMOKOHTPOII H
CaMOBOCITUTAHUIO HAa OCHOBE YCBOCHHs OOIIEUYEIOBEUYECKUX IIEHHOCTEH, TOTOBHOCTH K
OCO3HAaHHOMY BBIOOPY MPOGUIIS U HAMPABICHHOCTH JAJILHEHIIIEr0 00yUeHHUS.

OOmiee 4YKMCIIO YacoB, OTBEAEHHBIX IJI WM3YYCHHS XMMHUU Ha YpPOBHE OCHOBHOTO
oO1ero oobpazoBanusi, cocrapisgeT 136 yacos: B 8 kitacce — 68 yacoB (2 yaca B HEJIENI0), B 9
KJjacce — 68 JacoB (2 yaca B HEJIEINIO).



COAEPXKXAHUE OBYUYEHUA

8 KIIACC

IlepBoHaya/ibHbIe XUMHUYECKUE TOHATHS

[Ipenmer xumuun. Posib XMMHUM B )KU3HHU Y€NOBEKAa. XUMHS B CUCTEME HayK.
Tena wm BemectBa. DU3MUECKHE CBOWCTBA BEIIECTB. ATrpEraTHOE COCTOSHUE
BemlecTB. [loHsATHE O MeToax MO3HAaHUS B XUMHUU. UHCThIE BEHIECTBA MU CMECH.
CriocoObl pa3zesieHust CMeceil.

ATOMBI U MOJIEKYJIbl. XHUMHYECKUE »BJeMEHThl. CHMBOJIBI XUMHUYECKUX
sneMeHTOB. [IpocThie U CiloKHBIE BelllecTBA. ATOMHO-MOJIEKYJISIPHOE YUEHHUE.

Xumuueckasi ¢opmyna. BajJeHTHOCTh aTOMOB XUMHUYECKUX JIJIEMEHTOB.
3akOH TMOCTOSIHCTBA cocTaBa BewnlecTB. (OTHOCHUTENbHAsE aTOMHas Macca.
OTtHocuTeNbHAs MOJEKYJsIpHas Macca. MaccoBasi A0l XUMUYECKOTO AJIEMEHTA B
COCIMHEHUHU.

KommuecTBo BemectBa. Moiib. MonsipHast macca. B3auMOCBSI3b KOJIMYECTBA,
MacCchl M 4YHCJIAa CTPYKTYPHBIX €AMHHI] BemecTBa. Pacuérel mo dopmynam
XUMUYECKUX COCTMHEHUM.

du3nyecKue U XUMUUYECKUE SBJICHUS. XUMHUUECKas peakius U €€ MpU3HaKHU.
3aKOH COXpaHEHUsI MAacChl BEIIECTB. XMMHUYECKUE ypaBHeHUs. Knaccudukarus
XUMHUYECKUX PEaAKINi (COeqMHEHUS, PA3I0KEHNUs, 3aMEIIICHUsI, 0OMEHa).

Xumuueckuii IKCnepumeHm:

3HAKOMCTBO C XMMHUYECKOH IMOCYJI0H, mpaBuiIaMu paboThl B TaOOpaTOpUU |
npuémMamMu 0oOpalleHus: ¢ J1abopaToOpHbBIM 00OpPYAOBAHUEM, U3YYEHHE U OMUCAHUE
(¢bu3nYeCcKuX CBOWCTB OOpa3lloOB HEOPraHMYECKUX BEIIECTB, HAOIIOJICHUE
busnueckux (MIaBJICHUE BOCKA, TasHUE JbJa, PAaCTUPAHHE caxapa B CTYIIKE,
KUTCHUE W KOHJCHCAIMS BOJBI) U XMMHUYECKUX (TOpEHHE CBEUYH, MPOKAIMBAHUE
MEJIHOM TIPOBOJIOKH, B3aUMOJICUCTBUE MeJla ¢ KUCJIOTOM) SIBICHUM, HAOII0/ICHUE U
OMHUCaHWE TMPU3HAKOB MPOTEKAHUS XUMHUUECKUX peakiui (pasjiokeHue caxapa,
B3aMMOJICHCTBUE CEPHOM KHUCIOTHI C XJIOPUIAOM Oapusi, pa3ioKEHUE TUIPOKCHIA
menu (1) mpu HarpeBaHuu, B3auMojiciicTBHE Xkee3a ¢ pacTBopoM cosu meau (1),
U3Y4YeHUE CIOCOOOB PA3JICICHHs] CMECEH: C MOMOIIbI0 MarHuTa, (PUIbTpOBaHUE,
BBITIApYBaHUE, TUCTUIUIAIUS, XpoMaTorpadusi, MpoBeeHUE OYUCTKU MTOBAPEHHON
COJIM, HaAONIOJIGHWE W  ONHWCaHue  pe3yJbTaTOB  TMPOBEICHHUS  OIbITA,
WUTIOCTPUPYIOLIETO 3aKOH COXPAHEHUSI MAcCChl, CO3JaHUE MOJIENIEd MOJIEKYJI
(IIapoCTEepPKHEBBIX ).

BaxHeline npeacTraBuTe 4 HCOPraHUYECKHUX BeLIEeCTB

Bo3nyx — cMech razoB. CocraB Bo3ayxa. Kucnopon — s3neMeHT U mpoctoe
BemecTBO. HaxoxjaeHnue kuciopoaa B Mpupojae, (U3MUecKue M XHUMHYECKHE
cBoiictBa (peakuuu TopeHus). Oxcunbl. [lpumenenue xkucnopoma. CrocoOsl



MOJIYYCHHUST KUCIopoAa B JabopaTopuu W TPOMBINUICHHOCTH. KpyroBopor
KHcIopoaa B mpupoae. O30H — ajutoTpoItHass MOAUGUKAIISA KACIOPOaa.

TernoBolt 3hdekT XUMHUUYECKOW peakluu, TEPMOXUMHUYECKHUE YpaBHEHUS,
DK30- M DHAOTEPMHUYECKHE peakiuu. TOIUIMBO: yrojb W METaH. 3arpsA3HEHUE
BO3IyXa, YCWJICHHE MAPHUKOBOTO d(deKTa, pa3pyIieHne 030HOBOTO CIIOS.

Bonopon — snemMeHT um mpocrtoe BemecTBO. HaxoxaeHue Bogopoaa B
npupoae, GU3MYECKUEe U XUMHYECKHE CBOWMCTBA, NPUMEHEHUE, CIOCOObI
nonyuyeHus. KucmoTsl u comnu.

Monsipabiii 00BEM ra3oB. Pacy€Tel Mo XUMUUECKUM YPaBHCHUSIM.

dusnueckne CBOWCTBA BOAbl. Boma kak pactBopurens. PacTBopsl.
HacpilieHHbIE M HEHACHIIIEHHBIE PAcTBOPBL. PacTBOPMMOCTH BELIECTB B BOJE.
MaccoBast 10J1 BEIIECTBA B PacTBOpE. XUMHUUYECKUE CBOKMCTBA BOAbL. OCHOBAHUSI.
Ponp pacTBOpOB B IpUpPOJZI€ U B KU3HU 4YeloBeKka. KpyroBopoT Bonbl B IPUPO/IE.
3arpsi3HEHHE NPUPOAHBIX BoA. OXpaHa U OYMCTKA MPUPOIHBIX BOJI.

Knaccuduxanus neopranndeckux coenuneHuit. Oxcunbl. Knaccuduxanus
OKCUJIOB:  coieoOpasyomiue (OCHOBHBbIC, KHUCJIOTHbIC, aM(OTEepHbIE) U
HecosieoOpaszyromue. Homenkmarypa okcuaoB. Dusznyeckue U XUMHYECKUE
CBOMCTBA OKCUJIOB. [lonyuenne okcuaos.

OcHoBanus. Knaccudpukanuss oOcCHOBaHM: MIENOYM U HEPACTBOPUMBIE
ocHoBaHusA. HoMeHknarypa ocHoBaHni. PU3NYECKHE W XHMHYECKHE CBOWCTBA
ocHoBaHuU. [lomyyeHne oCHOBaHUM.

Kucnotel. Knaccuduxarus kucnor. Homenknarypa kuciot. Ousndeckue u
XAMHUYECKUE CBOWCTBAa KUCHOT. Psan axktuBHoctm MetaimioB H. H. bekerosa.
[lony4yeHne KUCIIOT.

Comu. Homenknatypa cosieil. @U3MYECKUE U XUMHYECKUE CBOWMCTBA COJICH.
[TomyuyeHue conen.

['eHeTnueckas CBSA3b MEXKY KIaCCAMU HEOPraHUYECKUX COCIUHEHUM.

Xumuueckuii IKCnepumenm:

Ka4ECTBEHHOE OMPEETICHUE COAECPKaHUs KHUCIOPOJa B BO3AyXE, MOJYyYEHHE,
coOupaHue, pacrno3HABAaHWE M HU3YUYCHHE CBOMCTB KHUCIOpPOJa, HAOII0ICHUE
B3aUMOJCUCTBUS BEIIECTB C KHUCJIOPOAOM H YCIOBUS BO3HUKHOBEHUS W
MpEeKpalieHusl TOpeHHs (MmoXxapa), O3HAKOMJIEHHE C oOpa3laMu OKCHUIOB U
OMMCAaHWE WX CBOMCTB, IOJy4YE€HHE, COOUpPAHHME, pACIO3HABAHUE M H3Yy4YCHUE
CBOMCTB BOJIOpo/a (TOpeHHe), B3auMMOCHCTBHE Bojopoaa ¢ okcuaoM meau (1)
(BO3MOXXHO HCIOJIb30BAaHUE BHUIACOMATEPUAJIOB), HAOIIOJACHHE OOpAa3IOB BEIICCTB
KOJMYECTBOM | MOJIb, WCCIEAOBaHUE OCOOCHHOCTEW PACTBOPECHHS BEIIECTB C
pPa3IMYHOM PACTBOPUMOCTBIO, IIPUTOTOBJIECHHE PACTBOPOB C OIPEACIEHHON
MacCOBOM JI0JIEM PACTBOPEHHOIO BEILIECTBA, B3aUMOACKUCTBUE BOJBI C METAILUIAMU
(HaTpyeM ©  KajubllueM) (BO3MOXHO HCIIOJb30BaHHWE BHUEOMATEpHAIIOB),



WCCJICIOBAaHUE OOpPa3I0OB HEOPTaHWYECKUX BEIIECTB PA3IUYHBIX KIIACCOB,
HaOJFOICHNE M3MEHEHUS OKPACKH MHIUKATOPOB B PACTBOPAX KUCIOT U IIEIOYEH,
u3ydyeHue B3aumojeiictBus oxcuga menu (IlI) ¢ pacTBopoM cepHOW KHUCIOTHI,
KHCJIOT C METajulaMHi, pEeakUWil HEUTpalU3aluH, IOJIYYEHHE HEPACTBOPHUMBIX
OCHOBAHMWM, BBITECHEHWE OJHOTO METAJIa JAPYTMM W3 PacTBOpa COJIM, PELICHUE
DKCIIEPUMEHTAIIBHBIX 3aJ1ad M0 TeMe «BaXHeWIne KIacChl HEOPraHMYECKHX
COEIMHEHUI.

IMepuoauueckuii 3akoH u Ilepuoauyeckass cucreMa XHUMHYECKHX
iemenToB JI. . MengeneeBa. CtpoeHne aroMoB. XHMHYECKasi CBA3b.
OKHCIUTETBHO-BOCCTAHOBUTE/IbHbBIC PeaKIUU

[lepBbie TOMBITKH KIACCU(DHUKAIMA XUMUYECKUX dJeMeHTOB. [loHsTHE O
rpynmnax CXOJHBIX DJJIEMEHTOB (IIEJIOYHbIE M MIEJIOYHO3EMEIbHBIE METaJUIbI,
raJIOreHbl, UHEPTHBIE Ta3bl). DJIEMEHThI, KOTOPhIE 00pa3yoT aM(pOTEPHBIE OKCHIbI
Y TUJIPOKCUIBI.

[lepnognueckuit 3axoH. [lepuoanueckast cCuCTeMa XUMUYECKHAX 3JIEMEHTOB /1.
N. MengeneeBa. KopoTkonepuonnas U JIMHHONEpPUOAHAS  (OPMBI
ITepuonnueckoii cucrembl xumuueckux iemeHToB JI. . Menneneesa. [lepuonasr
u rpynnbl. Ousndeckuil CMBICI IOPSAAKOBOIO HOMEPA, HOMEPOB IIEPUOAA U
TPYNIIBI AJIEMEHTA.

Crpoenne atomoB. CoctaB aTOMHBIX saep. M3otonsl. Dnektponsl. CTpoeHue
AJNEKTPOHHBIX ~ 000JI04eK aToMOB TepBbIX 20 XUMHUYECKUX  DJIEMEHTOB
ITepuonnueckoin cucremsl [[. U. MenneneeBa. XapakTepUCTHKAa XHUMHUYECKOIO
3JIEMEHTA T10 ero noyoxeHuro B [lepuonnueckoit cucreme 1. 1. Menneneena.

3aKOHOMEPHOCTH HW3MEHEHUs paanyca aTOMOB XHMHUYECKHUX 3JJIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOMCTB IO IPyNHIiaM U NEPUOIAM.

3nauenue [lepuoanueckoro 3akoHa u [leproanyueckoil CUCTEMbBI XUMUYECKUX
JJIEMEHTOB Ui pa3BUTUA Hayku W mpaktuku. [[. . MenneneeB — yuyéHbli U
rpa)XJaHVH.

Xumudeckass cBa3b. KoBajnieHTHass (TojisipHass M HEMOJISIpHAs)  CBSI3b.
DJIEKTPOOTPULIATENBHOCTh XUMUYECKUX 3J1EMEHTOB. IOHHAA CBS3b.

Crenenbp  okucneHus. OKHUCIUTEIbHO--BOCCTAHOBUTEIIbHBIE  PEAKIIUU.
[Iporecchl okuceHUs U BOCCTaHOBIEHUS. OKUCIUTENN U BOCCTAHOBUTEH.

Xumuueckuiui IKcnepumenm:

H3y4eHHEe OOpasloB BENIECTB METAUIOB M HEMETAJJIOB, B3aUMOJICHCTBUE
TUAPOKCHAA LHMHKA C pacTBOPAaMHU KHCJIOT M IIEJIIOYEH, MPOBEICHUE OIIBITOB,
WUTIOCTPUPYIOIIUX —~ MPUMEPBI  OKUCIUTEIBbHO-BOCCTAHOBUTEIBHBIX  PEaKUUN
(ropeHue, peakiu pa3aoKeHUs, COCAMHEHUS).

Mesicnpeomemmnuie ceasu



Peanuzanus MeXNpeIMETHBIX CBSI3€M MpPU U3YYEHUM XUMHUM B 8 KJacce
OCYILECTBIISIETCS 4Y€pe3 MKCIOJIb30BAHUE KaK OOIMUX €eCTECTBEHHO--HAYYHBIX
MOHATUM, TAK W MOHATHM, SIBISIOIINXCS CUCTEMHBIMH JJISI OTIEIBHBIX IIPEAMETOB
€CTECTBEHHO--HAYYHOT'O LIMKJIA.

OO1ue ecTecTBEeHHO--HAyUHbIe MOHATHS: HAYYHBINA (DaKT, TUIIOTE3a, TEOPHUs,
3aKOH, aHalW3, CHHTE3, Kiaccudukamus, TMePUOIUIHOCTh, HAOJIOICHUE,
HKCIEPUMEHT, MOAECIUPOBAHUE, UBMEPEHUE, MOJICIIb, SIBJICHUE.

@usnka: Marepus, aTroM, D3JJIEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIH],
M30TOIIbI, PaJUOAKTUBHOCTh, MOJIEKYJA, JJIEKTPUUYECKUIN 3apsiji, BELIECTBO, TEJO,
00BEM, arperaTHoe COCTOSTHHE BEIIECTBA, ra3, (U3MYECCKUE BEIMYUHBI, SIUHUIIBI
U3MEPEHUS, KOCMOC, IJIaHEThI, 3BE31bI, COHIIE.

buonorus: dorocunres, apixanue, ouocdepa.

['eorpadusi: armocepa, ruapochepa, MHUHEpaNbl, TOPHBIE MOPOJBI,
MOJIE3HBIE UCKOMaeMBbIE, TOILIUBO, BOJIHBIEC PECYPCHI.

9 KUJIACC

BemecTBo M XMMHUYecKasi peaKkius

[Tepuonuuecknii 3axoH. [lepuoanueckast cucreMa XUMUYECKUX 3JIEMEHTOB /1.
. MengeneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHUU CBOWCTB
XUMHUYECKUX DJJIEMEHTOB TE€PBBIX TPEX MEPUOAOB, Kalus, KalblUsi MU HX
COCMHEHUNM B COOTBETCTBHMU C TIOJIOKEHHEM 3JIEMEHTOB B llepuonnueckou
CUCTEME U CTPOCHHUEM MX aTOMOB.

CrpoeHue BellecTBa: BHIBl XUMHUYECKOW CBSI3U. THUIBI KPUCTAIITUMYECKHUX
PEIETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT THIIA KPUCTAJUIMUECKON PEIIETKU U
BHJa XUMHYECKOU CBSI3H.

Knaccuduxanyss 1 HOMEHKJIATypa HEOPTraHUYECKUX BEIIECTB. XUMHUYECKUE
CBOMCTBA BENIECTB, OTHOCSIIMXCS K PAa3JIMYHbIM KJIaccaM HEOPraHUYEeCKUX
COEIMHEHUI, TEHETUYECKAasl CBSI3b HEOPTaHUYECKUX BEUIECTB.

Knaccuduxanuys XuMUYECKUX PEAKIUA MO Pa3IMYHbIM MpU3HAKaM (110 YUCITY
U COCTAaBy YYacTBYIOIIMX B PEAKIUM BELIECTB, MO TerioBomy 3ddekty, Mo
W3MEHEHUIO CTENEHEW OKMUCIICHHS XUMHUYECKUX JIEMEHTOB, MO OOPAaTUMOCTH, IO
YYaCTHUIO KaTajau3aropa). DK30- U DHIAOTEPMHUUECKUE PEAKIIUU, TEPMOXUMUIECKUE
YpaBHEHUS.

[TonsiTue 0 CKOPOCTH XUMHUYECKOM peakuuu. [loHsTHE 00 0OpaTUMBIX U
HEOOPATUMBIX XUMUUYECKUX peakiusax. [[oHsATHEe 0 TOMOTeHHBIX M TeTepOTCHHBIX
peakuusx. [lonsatre o karamuse. [loHsTHE 0 XMMHUECKOM paBHOBECUU. DAKTOPHI,
BIIMAIONIME HA CKOPOCTh XMMHYECKOW PEAKIMU U TMOJOXKEHUE XUMHUYECKOTO
pPaBHOBECHSI.

OKUCIUTEIPHO-BOCCTAHOBUTENIBHBIC ~ PEaKIIMU,  JJICKTPOHHBIM  OaaHc
OKHCIIUTENIbHO-BOCCTAHOBUTEIHLHOMN peaKIuu. CocraBiieHue ypaBHECHUI



OKHCJIUTEIBbHO--BOCCTAHOBUTENIbHBIX ~ PEAKUMA C HCHOJIb30BAHUEM  METOJa
AIIEKTPOHHOTO OajaHca.

Teopus 3AEKTPONTUTUIECKON TUCCOUUALIMHU. DIEKTPOIUTHI U HEIIIEKTPOJIUTHI.
KaTtnonsl, annoHsl. MeXaHU3M [HCCOLMAIIMU BEIIECTB C Pa3JIMYHBIMU BUIAAMU
XUMUYECKOH CcBs3U. CTeneHp Auccounanui. CHUIbHBIE U CIIA0BIE 3JIEKTPOJIUTHI.

Peakium noHHOTO 0OMEHa. Y CIOBHS MPOTEKAHUS PEAKIIMH HOHHOTO 0OMEHa,
MOJHBIE M COKpAlIEHHbIE HWOHHBIE YypaBHEHUsA peakuui. CBOICTBA KHUCIOT,
OCHOBAaHMM U coJell B CBeTe TMpPEACTaBICHUN 00 AIEKTPOIUTHYECKOU
nuccounanuu. KauectBeHHble peakiii Ha HOHBL. [[OHSATHE O THAPOIIN3E CONEH.

Xumuueckuii IKCnepumenm:

O3HAKOMJIEHUE C MOJEISIMM KPUCTALNIMYECKUX PEIIETOK HEOPraHUYECKHUX
BEIIECTB — METAJIOB W HeMeTaioB (rpadura M anmaza), CIOXKHBIX BEIIECTB
(xJopuaa HaTpus), UCCIEOBAHUE 3aBUCUMOCTU CKOPOCTH XMUMHUYECKON peakiuu
OT BO3JICUCTBHS Ppa3IUYHBIX (DAKTOPOB, MCCIECIOBAHUE IIIEKTPOIPOBOJHOCTH
pPacTBOpPOB BEMIECTB, IMpOLECCa OUCCOLMALMU KHUCIOT, IIEJIOYEH U  COJIEU
(BO3MOXXHO  HCHOJB30BAHME  BUJEO MATEpPUAIOB), IPOBEJCHHE  OIbITOB,
WUTIOCTPUPYIOIINX  TNPU3HAKU  TPOTEKAHMs]  PEeakluid  HMOHHOTO  OOMeEHa
(oOpazoBanue ocaaka, BBIJIEJICHHE Tas3a, oO0Opa3oBaHHWE BOJbI), OIbBITOB,
WJUTIOCTPUPYIOIIUX ~ MPUMEPBI  OKUCIUTEIBbHO-BOCCTAHOBUTEIBHBIX  PEaKUUN
(ropeHue, peaklnH pa3yIoKEHHs, COETUHEHUs), PACITIO3HABAHUE HEOPTraHUYECKUX
BEIIECTB C I[IOMOIIBIO KAYECTBEHHBIX pPEAKUMA HAa HOHBI, PEUICHUE
DKCIIEPUMEHTAJIBHBIX 33/1a4.

Hemerajuibl 1 UX COeAMHEHUS

OO6miast xapakTepucTuka rajaoreHoB. (OCOOEHHOCTH CTPOCHHS aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHue u (pu3HUecKHe CBOMCTBA MPOCTHIX
BEIIECTB — TajoreHoB. XWUMHUYECKHE CBOWCTBA HAa MpUMEpe  XJopa
(B3aUMOJIEHCTBHE C METaUlaM{, HEMETaUIaMy, IIeJI0YaMH). XJIOPOBOJOPO/I.
ConsiHass KucioTa, XMMUYECKHE CBOMCTBA, IMOJy4YEHHE, NMpUMeEHeHue. [lericTBue
XJIOpa ¥ XJOPOBOJOPOJA HA OpPraHM3M YeEJIOBEKa. BakHeWlune XJIOpuAbl U UX
Hax0XJICHUE B MIPUPOJIE.

O6mast xapaktepuctuka smnemMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTepHbIe cTerneHu okucieHus. CtpoeHue u (HU3MYECKUE CBOMCTBA
MPOCTHIX BELIECTB — KUCIOPOAA U Cepbl. AJUTOTPOIHbIE MOAU(PUKAIIMN KUCIOPOIa
U cepbl. XuMUYecKue cBoilcTBa cepbl. CepoBOOPOJ, CTpOCHUE, (PU3HUYECKHE U
XUMHUYecKue cBorcTBa. OKCHABI CEpbl KaK MPEACTABUTENIM KUCIOTHBIX OKCHJIOB.
CepHas kuciora, (QHU3HUECKHE W XHMHYECKHE CBOMCTBAa (0OIHME Kak
MPEACTaBUTENS KJjacca KHUCJIOT U cruernuduyeckue). XHUMHUYECKHUE PEaKInu,
JeXallue B OCHOBE MPOMBILUIEHHOTO CHoco0a MOMYy4YeHUsI CEPHOM KHCIIOTHI.
[Ipumenenue cepHoi KucaoThl. COaM CEpHOM KUCIIOTHI, KAYECTBEHHAS pEAKLUs Ha



cyiabdaT-uoH. HaxoxaeHue cepbl U €€ COCOUHEHHH B MpHPOAE. XUMHUYECKOE
3arpsi3HEHHE OKPYIKAIOIIEH Ccpeabl COEIMHEHHSIMH Cepbl (KHCIIOTHBIE JOXK[IH,
3arpsi3HEHHE BO3/1yXa U BOJIOEMOB), CIIOCOOBI €ro MPeI0TBPAIICHHUS.

OO6mast xapaktepuctuka 371eMeHTOB VA-rpymnmbl. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEPHbIE CTENEHU OKHUCIECHHSA. A30T, paclpOCTpPaHEHHE B MPUPOJE,
dusznyeckue u XxuMu4yeckue cBoicTra. Kpyrosopor a3ora B nmpupoe. AMMHaK, ero
bu3nUecKue 1 XUMUYECKHUEe CBOMCTBA, MOJyuyeHrue U npuMeHenue. Coiu aMMOHUS,
ux QU3NUECKUEe U XUMUYECKUE CBOWCTBA, MpUMeHeHHe. KauecTBeHHas peakiius Ha
MOHBI aMMOHUS. A30THasl KHUCJIOTa, €€ MoJIydeHHe, (U3NYECKhe U XUMHUYECKUE
cBOiicTBa (0OmMEe Kak TMpEeACTaBUTENS Kiacca KHUCIOT U CHenupuIecKue).
Hcnonb3oBaHWEe HUTPATOB M COJIEM aMMOHUSI B KauyeCTBE MHHEpAIbHBIX
ynoopeHuil. XMMHUUECKOe 3arpsi3HEHUE OKPYKarolle cpebl COeAMHEHUIMHU a30Ta
(KUCIIOTHBIE JIOXKIIM, 3arpsi3HEHUE BO3/AyXa, NOYBbl U BonoEMOB). Docdop,
ajuioTponHeie Mojaudukanuu gocdopa, puznueckue U XUMHUYECKHE CBOMCTBA.
Oxcug docdopa (V) u bochopHas kuciaota, Pu3ndIecKue U XUMHUUECKHUE CBOMCTBA,
nosyuenue. Mcnonp3oBanue GocdaroB B KaUeCTBE MUHEPAIBHBIX YI0OPEHUH.

O6mast xapaktepuctuka s1emMeHToB IV A-rpynmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB,  XapaKTepHbIE  CTENEHU  OKHUCJICHHUS.  YIJIEpOA,  aJUIOTPOIHBIC
MOAM(UKALMK, PACHPOCTPAHEHHE B MpUPOAE, (U3UUYECKUE U XHUMHUYECKHE
cBoiicTBa. Ancopouus. Kpyrosopot yriepona B npupojae. Okcuabl yriepoja, ux
dbu3nueckue W XMMHUYECKHE CBOMCTBA, JEHCTBUE Ha IKHUBbIE OpPraHU3MBI,
NOJlyYeHUE U MPUMEHEHHE. DKOJIOTMYecKrue MpoOJeMbl, CBS3aHHBIE C OKCHIOM
yraepona (IV), rumoreza rino0anbHOrO TOTEIUICHUS KiIMMaTa, MMapHUKOBBIN
addekt. YronpHas KuciaoTa U €€ coyu, uX pu3nuecKkue U XMMUYECKHUE CBOMCTBA,
noJiyueHue W mnpuMeHeHwe. KauecTBeHHass peakuus Ha KapOOHAT-MOHBI.
Hcnonb3oBanne kKapOOHATOB B OBITY, MEIUIIMHE, MPOMBINIJICHHOCTH U CEIHCKOM
XO34UCTBE.

[lepBoHavasIbHbBIE TOHATUSL 00 OPraHUYECKUX BEILECTBAX KaK O COSIUHEHUSX
yraepoja (MeTaH, 3TaH, 3TUJIEH, alleTUIIEH, TaHOJI, INIMLIEPUH, YKCYCHAs! KHCIIOTA).
[IpupogHble HMCTOYHUKU YTIEBOAOPOAOB (yrojib, MPUPOJIHBIA Ta3, HEPTH),
MPOJYKTHl WX TmepepaboTku (O€H3MH), UX POJb B OBITY U IPOMBIIUICHHOCTH.
[TonsiTHe 0 OMOJIOTMYECKN BAXKHBIX BEIIECTBAX: KUpaX, OeNkax, yrieBojax — U ux
poid B OKM3HM 4eloBeKa. MarepualbHOEe €AMHCTBO OpPraHMYECKUX U
HEOPTraHUYECKUX COEIMHEHU.

KpemHuuii, ero ¢usnueckue W XUMHUYECKHE CBOMCTBA, TOJIYYCHHE W
npuMmeHenue. CoenuHeHHs KpeMHusi B mnpupoze. OOmue mnpeacTtaBieHus 00
okcusie kpemaus (IV) u kpemuueBoi kucinore. CHIMKAThl, UX UCIOJIb30BAHUE B
ObITYy, B IPOMBIIUICHHOCTU. BakHellne cTpouTeIbHble MaTepHallbl: KepaMuKa,



CTEKJIO, IIEMEHT, O0eToH, kene300eToH. [Ipobnempr 6e30MacHOr0 HMCIOIB30BAHUS
CTPOUTENIbHBIX MAaTEPUAJIOB B OBCEHEBHOM JKU3HHU.

Xumuueckuii IKcnepumenm:

U3y4eHUe 00pa3OB HEOPraHWYECKUX BEIIECTB, CBOWCTB COJITHOW KHCIIOTHI,
MIPOBEICHUE KAYECTBEHHBIX PEAKITUN Ha XJIOPUJ-UOHBI U HAOIOJACHHE MPU3HAKOB
WX TIPOTEKAHWsI, OMBITHI, OTpaKalImue (PU3NYECKHe W XUMHUYECKHE CBOMCTBA
raJIOTEHOB M HUX COEIUWHEHUU (BO3MOXKHO HCIIOJIb30BAaHUE BHJIEOMATEPHAIIOB),
O3HAKOMJIEHHE C 00pa3lamMu XJOpPUAOB (TaJOreHUIIOB), O3HAKOMIJICHHE C
oOpasuiamu ceppl U €€  COeAUHEHUSIMU  (BO3MOXHO  HCIOJb30BaHHE
BUJICOMATEPHUAIIOB), HAOIOICHHE TIpollecca OOYTIMBAaHUS caxapa IO JACUCTBHEM
KOHICHTPUPOBAHHOW CEPHOM  KHUCJIOTBhI, HW3Yy4YEHUE XUMHYECKHUX CBOMCTB
pa30aBlIEHHOMN CEpPHOM KUCIIOTHI, TPOBEICHUE KAUECTBEHHOM peakIuu Ha Cybdar-
WOH W HaOJIOJeHWEe TNpHu3HaKa €€ MPOTEKaHUs, O3HAKOMJIEHHE C (U3HUECKUMU
cBoiicTBaMu a3ora, ¢ochopa M HUX COEIUHEHHH (BO3MOXKHO HCIOJb30BaHUE
BHJICOMATEpUAIIOB), oOpas3liaMu a30THBIX U (POCHOPHBIX YIOOpEHUH, MOTyYeHUE,
coOupaHue, pacrno3HaBaHUE U W3YYCHUE CBOMCTB aMMMakKa, MPOBEIACHUE
KaueCTBEHHBIX PEaKIMii Ha MOH aMMOHHS U (pocdar-uoH U u3ydyeHue Npu3HaAKOB
UX IPOTEKaHHUsI, B3aMMOJICVICTBUE KOHIIEHTPUPOBAHHOM a30THOM KUCJIOTHI C MEJIbIO
(BO3MOKHO HCIIOJIb30BaHUE BUJIEOMATEPUAIIOB), M3y4YeHUE MoJIeIen
KPUCTAUIMYECKUX pEIIETOK anMasza, Tpadura, ¢yiepeHa, O3HAKOMIICHUE C
MPoIIeCCOM  aACOPOIMM  PACTBOPEHHBIX BEHIECTB AKTHUBUPOBAHHBIM YTIEM U
YCTPOMCTBOM NPOTHBOTa3a, MoJyuyeHue, coOupaHue, paclo3HaBaHUE M U3y4YEHUE
CBOMCTB YIJIEKHCJIOTO Tra3a, MPOBE/ICHUE KauyeCTBEHHBIX pPEaKIMii Ha KapOOHAT U
CUJIMKAT-MOHBl W W3YYE€HHE TMPU3HAKOB UX TMPOTEKAHUS, O3HAKOMIICHHE C
MPOAYKIIMEH CHUJMKATHOM MPOMBIIIIEHHOCTH, PEIICHHE HSKCIEPUMEHTATbHBIX
3a7a4 1o TeMe « BaxxHenme HeMETaIUIbl U UX COCIUHEHUS.

MeTaJuibl 1 MIX COeIMHEHU S

OO6m1as xapakTepUCTUKa XUMUYECKUX JIEMEHTOB — METAJJIOB Ha OCHOBAHUU
ux TnonoxkeHus B llepmomgmyeckor cucrtemMe xumudeckux daemeHTtoB J[. N.
MenpeneeBa u ctpoeHusi atoMoB. CTpoeHue MeTauioB. MeTtamuyeckas CBs3b U
METAJJIMYECKass ~ KpPUCTA/UIMUECKass  pelIETKa.  DJIEKTPOXUMUYECKUH  pAll
HaMpsHKEHUH MeTauoB. OU3NYECKre U XUMUYECKHUE CBOMCTBA MeTaiioB. OO0mue
crocoObl TosydeHuss MeTauioB. [loHATHE O KOppo3WM METAJIOB, OCHOBHBIC
crocoObl 3amuThl UX OT Koppo3uu. CruiaBbl (CTallb, YyTyH, JIOPATIOMHHUH,
OpoH32a) U X MPUMEHEHNE B OBITY U TIPOMBIIINICHHOCTH.

[Ilenounsie MeTamnel: nonoxenue B llepuognyeckon cucremMe XUMHYECKUX
sanemeHntoB JI. M. MenaeneeBa, CTpOCHHME MX aTOMOB, HaXOXJCHUE B MPUPOJE.
dusnyeckue U XMMHUYECKUEe CBOMCTBA (Ha mpumepe HaTtpus U Kanus). OKCUabsl 1



TUAPOKCUIBI HaTpusi W Kanus. [IpuMeHeHWe WIeNOYHbIX METalIOB M HX
COCIUHCHUM.

IllemoyHO3eMEIbHBIE METAIbl MarHuid MW KajJdbLIMH: TOJIOKEHHE B
[Tepuomuueckon cucreMe xumudeckux aneMeHToB Jl. M. MenaeneeBa, crpoeHue
MX aTOMOB, HaX0XJAEHUE B Ipupoae. PU3nUeCcKre U XUMAYECKAE CBOMCTBA MarHus
U Kanblus. Baxueilue coequHeHHs KalblUs (OKCHUI, THUIAPOKCHUI, COJH).
JKEcTrocTh BOJIBI M CLIOCOOBI €€ yCTpaHEHUS.

AJtoMuHUN: TIo10)keHue B [leproindeckor cucTeMe XMMUYECKUX 3JIEMEHTOB
. . MenneneeBa, CTpoeHHE aTtoma, HaxXOXAeHWE B mpupoae. Dusumueckue u
XUMUYECKHAE CBOMCTBA aTtOMUHMSI. AM(POTEpHBIE CBOMCTBA OKCHIA U THAPOKCHIA
aJIIOMMHMUSI.

Kenezo: nonoxenue B [lepuoguueckoii cucremMme XMMUUECKUX 3JeMEHTOB /1.
. MengeneeBa, CTpo€HHE aroma, HaxOXJIeHUE B mnpupoaec. Duznyeckue u
XUMHUYECKUE CBOMCTBA xkene3a. OKCubl, ruipokcuibl U conu xenesa (I1) u sxenesa
(1), ux cocraB, CBOMCTBA U MOJyYCHUE.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHHE ¢ oOpa3llaMd METAJIOB U CIUIABOB, HX (DU3NYESCKUMU
CBOMCTBAMH, M3Y4Y€HHE  PE3YyJIbTAaTOB  KOPPO3UHU  METAIOB  (BO3MOIKHO
WCIIOJIB30BaHUE BHUICOMATEPHUATIOB), OCOOCHHOCTEH B3aWMOJCUCTBUS OKCHJA
KJIbIIUSl W HATpus C BOJON (BO3MOXKHO HCIIOJL30BaHUE BHUICOMATEPUATIOB),
HCCJIEJIOBAHUE CBOMCTB ECTKOM BOJIbI, MPOIECCAa TOPEHUS XKeEJe3a B KUCIOPOJE
(BO3MOXKHO  HCTOJIb30BAaHWE  BHJICOMATEPHUANIOB), IPU3HAKOB  IMPOTCKAHUS
Ka4eCTBEHHBIX PEaKIMii HAa WOHBI: MarHus, KajbllUs, aJIIOMUHUS, IIMHKA, JKEJe3a
(1) u xene3a (1), menu (11), HaOMFONEHNE U OMKCAHUE MPOIECCOB OKPAIINBAHUS
MJJaMEHH MWOHAMU HaTpusi, Kalus U Kaiblusg (BO3MOXHO HCIOJIb30BaHUE
BHJICOMATEPHAIIOB), UCCIICIOBAaHUE aM(POTEPHBIX CBOMCTB THAPOKCHIA aTFOMUHUS
Y TUJIPOKCHUJIA IIMHKA, PEIICHUE SKCIIEPUMEHTANIBHBIX 3aJ1a4d Mo TeMe «BakHelue
METAaJIJIbl U UX COCMHCHHUS.

XHMHUS M OKpPY:KaoUias cpeaa

BemecTtBa m marepuansl B IMOBCEAHEBHOW »XU3HM YeloBeKa. besomacHoe
WCIIOJIb30BaHNE BEIIECTB M XMMHYECKUX peakiuii B ObITy. IlepBas momoinpb npu
XHMHYECKUX 0KOTax U OTPaBJICHUSX.

XUMHUYECKOE 3arpsi3HCHHE OKpYKarolehd cpeibpl (MpenesibHas JOoMmyCcTUMas
KOHIIEHTpalus BemiecTs, nainee — [1/1K). Ponb xumMuu B penieHun SK0JIOrHYeCKUX
po0aem.

Xumuueckuii IKCnepumenm:

u3ydeHue oOpasloB MaTepuajoB (CTEKJO, CIIaBbl METAJUIOB, MOJMMEPHBIC
MaTepHuabl).

Mesricnpeomemmnuwie céasu



Peanuzanmsi MeXNpeaMETHBIX CBSI3€H MPU H3yUYCHWH XUMUU B 9 Kjacce
OCYILIECTBIISIETCS 4epe3 HCIOJIb30BaHME KaK OOIIMUX eCTECTBEHHO-HAYYHBIX
MOHSATUH, TaK U TOHITHUH, SIBISIOMUXCS CUCTEMHBIMH JIJIsi OTAEIBHBIX MPEAMETOB
€CTECTBEHHO--Hay4YHOTO IIHKJIA.

OOmme ecTeCTBEHHO-HAYYHBIC MOHATHS: HAY4YHBIM (DaKT, THUMOTE3a, 3aKOH,
TEOpWsl, aHalu3, CHHTE3, KIacCH(pUKAIMs, TEePUOJANIHOCTh, HAOIIOICHUE,
HKCIIEPUMEHT, MOJCIUPOBAHUE, H3MEPEHHUE, MOJIEib, SBICHUE, MaPHUKOBBIN
s PeKT, TEXHOIOTHS, MaTEPHUAIIHI.

®duzuka: Marepusi, aToMm, OJEKTPOH, IMPOTOH, HEUTPOH, HOH, HYKIUJ,
W30TOMBI, PAJMOAKTUBHOCTh, MOJICKYJIA, DJICKTPUUYCCKUN 3apsii, MPOBOJIHHKH,
MOJYIPOBOJHUKY, AMDICKTPUKH, (POTODIEMEHT, BEIIECTBO, TEI0, OOBEM,
arperaTHO€ COCTOsTHUE BEIIECTBA, ra3, pacTBOP, PaCTBOPUMOCTD, KpUCTAJUITMUECKas
pemeéTKa, CruiaBbl, (PU3MUYECKHE BEIUYUHBI, €IUHUIBI W3MEPEHHS, KOCMHUYECKOE
POCTPAHCTBO, MJIAHETHI, 3BE3/1b1, COTHIIE.

buonorusi: ¢orocuHTes, npIxaHue, OMocdepa, IKOCUCTEMA, MHHEPAIbHBIE
yI0OpEeHUs, MUKPOAJIEMEHTBI, MAKPOIJIEMEHTHI, ITUTATEIbHBIC BEIIECTBA.

['eorpadusi: armocepa, ruapochepa, MHUHEpaNbl, TOPHBIE MOPOJIBI,
M0JIE3HBIE UCKOIIAeMbI€, TOTUIMBO, BOJAHBIE PECYPCHI.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA ITPOI'PAMMBI 110
XUMHUHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JINYHOCTHBIE PE3YJIBTATHI

JInyHOCTHBIE pe3yJabTaThl OCBOCHUS MPOrPAMMBI  OCHOBHOIO OOIIETO
oOpa3oBaHUsl JOCTUTAIOTCS B XOJie OOYyYEeHHMs] XMMUU B €IMHCTBE Y4YeOHOU u
BOCIIUTATEJILHOMN JEATEIBHOCTU B COOTBETCTBUM C TPAJIULMOHHBIMU POCCUMCKUMHU
COLMOKYJIbTYPHBIMU U JYXOBHO-HPAaBCTBEHHBIMU LICHHOCTSMU, IPUHATHIMU B
oOIIecTBe MpaBUJIaMd W HOPMaMHU TOBEJEHUS M CIOCOOCTBYIOT IIpoOIleccam
CaMOITO3HAHUS, CAMOPA3BUTHUS U COLUATIM3AIUN 00YUYarOIIUXCSI.

JIn4HOCTHBIE  pE3yJIbTaThl  OTPaXKalOT  TOTOBHOCTh  OOYyYalOIIUXCS
PYKOBOACTBOBAaTbCS CHUCTEMOW TMO3UTUBHBIX ILIEHHOCTHBIX OpUEHTAlUW U
pacIIMpEeHUE OIbITA JICITEILHOCTH HA €€ OCHOBE, B TOM YHCJIE B YACTH:

1) naTpHOTHYECKOT0 BOCTIMTAHHUS .

[IEHHOCTHOT'O OTHOIIEHUS K OTEYECTBEHHOMY KYJIbTYPHOMY, HCTOPUYECKOMY
Y HAy4YHOMY HACJIEAUI0, NOHMMAaHUs 3HAYEHUs] XMMHUYECKOM HAayKd B IKU3HU
COBPEMEHHOT'0 OOIIECTBA, CIIOCOOHOCTH BIIAJIETh JOCTOBEPHOW HH(pOpMaIMeil o
MEPEIOBBIX JOCTHXKEHUSX M OTKPBITUAX MHUPOBOM M OTECUYECTBEHHOM XUMUH,
3aMHTEPECOBAHHOCTU B HAYYHBIX 3HAHUSAX 00 YCTPOMCTBE MUpa U OOIIECTBA;

2) rPasKAaHCKOT0 BOCITUTAHMS:

MPEJCTABJICHUS] O COLUMAJIBHBIX HOpPMax M MPABAIAX MEXKINYHOCTHBIX
OTHONIEHUH B KOJUIEKTUBE, KOMMYHHKATUBHONW KOMIETEHTHOCTU B OOIIECTBEHHO
MOJIE3HOM,  Y4EOHO-MCCIENOBATENbCKOM, TBOPYECKOM W JIPYTUX  BHJAX
JIEATEIBHOCTH, TOTOBHOCTH K Pa3HOOOpPa3HOMW COBMECTHOUM MAEATENbHOCTU MpHU
BBITIOJIHGHUHM YYEOHBIX, TO3HABATEIbHBIX 3a/lay, BBIMOJHEHUHN XUMHUYECKUX
HKCIIEPUMEHTOB, CO3/JaHUU YYEOHBIX TPOEKTOB, CTPEMJICHUS K B3aMMOTIOHUMAHUIO
M B3aUMOIIOMOIIM B TIpollecCe€ HITOM Y4YEOHOU eSITENBHOCTH, TOTOBHOCTU
OLICHUBAaTh CBOE TMOBEJECHUE W TOCTYNKM CBOMX TOBApUIIEH C MO3UIMHU
HPABCTBEHHBIX U MTPABOBBIX HOPM C YUETOM OCO3HAHUS TOCIEACTBUM MOCTYIIKOB;

3) HEHHOCTH HAYYHOT'O MO3HAHUS:

MHPOBO33PEHUYECKUE TIPEJICTABICHNUS O BELIECTBE U XUMHUUYECKOW PEaKIUH,
COOTBETCTBYIOIIIME COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKU W COCTABJISIONIME
OCHOBY JIJI1 TIOHUMAaHHS CYIIHOCTH HAYyYHON KapTHHBI MHUpa, NPEACTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS MPUPOABI, B3aUMOCBS3SIX YEJIOBEKA C
MIPUPOTHOM CPENOM, O POJIM XUMHUHU B TO3HAHUHU 3TUX 3aKOHOMEPHOCTEM;

[I03HABATEJIbHBIE MOTHUBBI, HAIIPABIICHHBIE HA MOJIYYEHHE HOBBIX 3HAHHUU I10
XUMHUH, HEOOXOJMMBIE I OOBSICHEHUS HAOJI0IaeMbIX MPOIECCOB U SIBJICHUM,
MO3HaBaTeNbHON, MHGOPMAIIMOHHOW M YHUTATEIbCKOW KYJBTYpPhl, B TOM 4YHCIIE
HABBIKOB CaMOCTOSITENIbHOM paloThl C Y4YeOHBIMU TEKCTaMH, CIPABOYHOU



JUTEPATypOi, MOCTYMHBIMU TEXHHUUYECKUMU CPEACTBAMH HH(POPMAIIMOHHBIX
TEXHOJIOTHH;

UHTEpEeC K OOYYEHHUIO U IO3HAHHIO, JI0003HATEIbHOCTh, TOTOBHOCTh U
CHOCOOHOCTh K  caMOOOpa30BaHUIO, MPOEKTHOW U MCCIIEJOBATEIbCKOM
JEeATEIbHOCTH, K OCO3HAHHOMY BBIOOPY HAINpaBJIECHHOCTH M YPOBHA OOy4YE€HUsS B
JIaTbHEHIIIEM;

4) ¢popMuUpOBaHUS KYJbTYPHI 3[10POBb:

OCO3HAHME [ICHHOCTU JKWU3HHM, OTBETCTBEHHOI'O OTHOLIEHUS K CBOEMY
3I0pPOBBIO, YCTAaHOBKM Ha 3J0pOBBI 00pa3 >KU3HMU, OCO3HAHUE MOCIEICTBUHA U
HEIMPUATUE BPEIHBIX NMPUBBIYEK (YIOTPEOICHHS aIKOT 01, HAPKOTUKOB, KYpPEHHUS),
HEOOXOJMMOCTH COOJIIO/ICHUST TpaBui  OE30MAaCHOCTH TpU  OOpalIeHHUH C
XMMHYECKUMHU BEUIECTBAMU B OBITY U PEaJIbHOM JKU3HU;

5) TPy10BOT0 BOCTIMTAHUSI:

MHTEpEC K MPAaKTUUYECKOMY U3YUYEHHUIO Ipodecchii U TpyJa pa3auyHoro poja,
YBOKECHHUE K TPYAy M PE3yibTaTaM TPYAOBOM IEATEIBHOCTH, B TOM YHCIIE HA
OCHOBE IPUMEHEHUs MPEJAMETHBIX 3HAHUW 1O XUMHUHU, OCO3HAHHBIA BBIOOD
VH/IMBUIYaJIbHON TPAEKTOPUH MPOJOJIKEHHSI 00pa30BaHUs ¢ YUYETOM JIMYHOCTHBIX
MHTEPECOB U CIOCOOHOCTH K XMMMHU, OOIIECTBEHHBIX UHTEPECOB U MOTPEOHOCTEMH,
yCHEMHON Npo(heCcCUOHATBHON AEATEIPHOCTH U PA3BUTHUSI HEOOXOAUMBIX YMEHHUH,
TOTOBHOCTb aJJaliTUPOBATHCS B MPO(HECCHOHATIBLHOM CpeIE;

6) 3K0JI0THYECKOT0 BOCIIUTAHUS:

HKOJIOTUYECKU 1I€JIeCO00pa3HOe OTHOIIEHHWE K NPHUPOJIe KaK HCTOUYHUKY
YKU3HHM Ha 3eMJle, OCHOBE €€ CyIIECTBOBAaHMS, IOHUMAaHUE LICHHOCTU 3JI0POBOIO U
Oe3omacHOro o0Opas3a >KM3HH, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
(GU3MYECKOMY M TICUXMYECKOMY 370pPOBBIO, OCO3HAHHE LEHHOCTH COOJIIOICHUS
paBuJ O€30MaCHOTO MOBEEHUS MPU padOTe ¢ BEIIECTBAMH, a TAKXKE B CUTYyalMsIX,
YTPOXKAOIINX 310POBBIO U )KU3HU JIOEH;

CIIOCOOHOCTH MPUMEHSTHh 3HAHUS, MOJIy4aeMble MPU U3YYEHUH XUMHH, IS
peleHns 3a1a4, CBA3aHHbIX C OKPYKAIOLEd TPUPOIHON CPENOH, I TOBBIIEHUS
YPOBHSI  AKOJIOTUYECKOM  KYyJIbTYpbl, OCO3HaHUS TJ00albHOTO  Xapakrepa
HKOJIOTUYECKUX MpoOJIeM M MyTed MX pelIeHHs MOCPEACTBOM METOA0B XHMMUH,
HKOJIOTUYECKOTO MBIIUIEHNS, YMEHUS PYKOBOJCTBOBAaThCS UM B ITO3HABATEIIBHOM,
KOMMYHHMKAaTUBHOU U COLMAIBHOMN IIPAKTHKE.

METANPEJMETHBIE PE3YJIBTATHI

B cocraBe MeranpeaIMETHBIX pPE3yNbTATOB BBIIEISAIOT 3HAYMMbBIE IS
dbopMUpOBaHHS MHPOBO33PEHUS OOIEHAyYHble TMOHATHS (3aKOH, TEOpus,
NPUHLIMII, TUIIOTE3a, PaKT, cucTeMa, MpoIecc, HIKCIIEPUMEHT U APYToe.), KOTOpbIe
UCIIOJIB3YIOTCSl B €CTECTBEHHO-HAYYHbIX YYEOHBIX NpPEIMETax W MO3BOJISIIOT Ha
OCHOBE 3HaHUU M3 ATUX MPEAMETOB (POPMUPOBATH MPEACTABICHUE O LIEJIOCTHOU



HAyYHOW KapTHUHE MHPA, U YHUBEpPCAJIbHbIC yUeOHbBIC ACUCTBUS (MIO3HABATEIbHBIC,
KOMMYHUKATHBHBIC, DPETYJISATHBHBIC), KOTOpPBHIE 00ECIeUnBAOT (POPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEIbHOMY IUIAHUPOBAHUIO U OCYIIECTBJICHUIO Yy4eOHOM
JEATEIIBHOCTH.

Ilo3HaBaTe/ibHbIE YHHBEPCAJIbHbIE yUeOHbIE 1eiiCTBUSA

ba3oBble jornueckue aeicTBU:

YMEHHSI HCIOJIb30BaTh MNPHUEMBI JIOTUYECKOTO MBIIUIEHUS NPU OCBOCHHUH
3HAHWI: PACKpBIBaTh CMBICI XMMHUYECKHX MOHATUN (BBIAEIATH UX XapaKTepHbIE
MPU3HAKHN, YCTaHABJIMBATh B3aMMOCBS3b C JIPYTUMU MOHSTHUSIMH), UCIOJIb30BATh
MOHATHS JIJIs1 OOBSICHEHUS OTJEIBHBIX (JAKTOB M SBJICHUI, BEIOUPATh OCHOBAHHS 1
KPUTEPUH ISl KIACCH(PUKAINNKA XUMHUYECKHUX BEIIECTB W XHMHUUYECKHX PEaAKIUH,
yCTaHaBJIMBATh MPUUMHHO-CIICJCTBEHHBIC CBA3UM MEXAY OOBEKTaMU H3y4YCHUS,
CTPOUTH JIOTUYECKHUE pacCyk AeHUS (MHIYKTUBHBIC, ACIYKTUBHbBIC, 10 aHAJIOTUN),
JIeTIaTh BBIBOJIBI U 3aKIIOUCHUS;

YMEHHUE TMPUMEHSATH B TIpoOIecCe TMO3HAHMUS TOHATUS (TIPEAMETHBIE W
METaNnpeIMETHBIC), CAMBOJIUYECKHUE (3HAKOBBIC) MOJICTU, UCTIOIb3yEMbIC B XUMUH,
peo0pa3oBbIBATh MIMPOKO MPUMEHSIEMbIE B XUMUU MOJCIIbHBIC TTPEICTABICHUS —
XUMUYECKUN 3HAK (CHUMBOJI 3JIEMEHTa), XUMUYeckas QopMmylia U ypaBHEHHUE
XUMHUUYECKON peakiy — MpU PEIICHUH y4eOHO-TI0O3HABATENIbHbBIX 33j1ad, C Y4ETOM
ATUX MOJICTBHBIX MPEJCTABICHUI BBISBIATh M XapaKTEpU30BaAThb CYIIIECTBEHHbIC
MPU3HAKU U3YyYaeMbIX OOBEKTOB — XUMHUYECKUX BEIIECTB U XMMHUYECKUX PEaKIIUM,
BBISIBIIATH ~ OOIIME  3aKOHOMEPHOCTH, MPUYMHHO-CIEACTBEHHBIE CBS3U U
MPOTUBOPEYUHS B U3y4aeMbIX MTPOIIECCAX U SIBJIICHUSX.

Ba3oBble uccienoBarejabckue 1eHCTBUA .

YMEHHE HCIOJIb30BaTh MOCTABJICHHBIE BOMPOCHI B KAue€CTBE HHCTPYMEHTA
MO3HAHUSA, a TaKKe B KAayeCTBE OCHOBBI i (POPMUPOBAHHUS THUIIOTE3BI TIO
MIPOBEPKE MPABUILHOCTH BBICKA3bIBAEMBIX CYKICHUM;

NPUOOPETEHUE OMbITa 10 TUIAHUPOBAHHUIO, OPraHU3AlMU U TMPOBEIACHUIO
YYCHUYECKUX OKCIEPUMEHTOB, yMEHHE HaOIwJaTh 3a XOJ0M Mpoliecca,
CaMOCTOSITEJILHO MPOTHO3UPOBATH €ro Pe3ynbTaT, popMyaupoBaTh 0000IIECHUS U
BBIBO/JIBI 110 PE3yJibTaTaM MPOBEAEHHOIO ONbITA, UCCIIEIOBAHUS, COCTABIATh OTUET
O MPOJIeTTaHHOM padoTe.

Pa6ora ¢ unpopmanmeii:

yMEHHUE BBIOMpATh, AHAIMU3UPOBATH W HWHTEPIPETUPOBATH HHGPOPMAIUIO
pPa3TUYHBIX BUIOB U (OPM MPEJACTABICHUS, TIOTydaeMyl0 U3 Pa3HbIX UCTOYHUKOB
(Hay4HO-TIONYyJISIpHAsT  JIUTEpaTypa XUMHYECKOTO COJIEPkKAHUS, CIPABOYHbBIC
nocoOus, pecypcsl MHTepHETa), KPUTUYECKH OIICHHUBATHh MPOTUBOPEUYHBYIO H
HEJIOCTOBEPHYIO MH(POPMAITHIO;



YMEHUE NPUMEHATH Pa3Iu4HbIE METOJbI M 3aMpPOChl MPU NOHUCKE U OTOOpE
uHGOpPMAIlMU U COOTBETCTBYIOIIMX JAHHBIX, HEOOXOAMMBIX JJIsS BBITTOJHEHUS
y4eOHBIX U MO3HABATEIbHBIX 33J1a4 ONPENeIEHHOTO THUIIA, TPUOOPETEHUE ONBITA B
00JacCTM  HMCHOJB30BaHUS  MHGOPMAIIMOHHO-KOMMYHUKATUBHBIX  TEXHOJOTHUH,
OBJIJIEHUE KYJIbTYpOI aKTUBHOTO MCIOJIb30BAHUS PA3IMYHBIX IOMCKOBBIX CHCTEM,
CaMOCTOSITENIFHO BBIOUpATh ONTUMANBHYIO (hOpMY MpeAcTaBlIeHUsT HHPOPMAIUU U
WUTIOCTPUPOBATh pEIlIaeMble 3a7aud  HECJIOKHBIMU CXEMaMH, JHharpaMmmamu,
Ipyrumu opmamMu rpadKu U UX KOMOUHALIUSIMU;

YyMEHUE UCIOJIb30BaTh W aHaJIM3UpoBaTh B IIpolecce Yy4eOHOH U
UCCIIEIOBATENLCKON NIeATEIbHOCTH MH(POPMAIMIO O BIUSHUHM MPOMBIIUICHHOCTH,
CEJIbCKOTO XO3SIIICTBA M TPAHCIOPTA HAa COCTOSHHE OKPYKAIOIIEH MPUPOIHOM
Cpelbl.

KoMMyHUKATHBHBIC YHHUBEPCAJIbHbIE Y4eOHbIE 1eHCTBHS:

YMEHHUsI 3aJlaBaTh BOINpPOCHI (B XOJe Juaiora W (WiM) JIUCKYCCHUHU) TIO
CyLIECTBY  OOCYXJaeMOl  TeMbl, (POPMYJIHpPOBATH CBOM  IPEIJIOKECHHS
OTHOCHUTEIBHO BBIITOJHEHMSI MIPEIJIOKEHHOM 3a]1a4H;

YMEHUSI  MPEACTABISATH  MNOJYYEHHBIE  pE3yJNbTaThl  [MO3HABATEIBHOM
JEATEIBHOCTH B YCTHBIX M MHCbMEHHBIX TEKCTaX; JeiaTh MPE3CHTALUIO
pPE3yNbTATOB BBINOJHEHUS XHUMHUYECKOTO IKCIEpUMEHTa (J1a00paTOPHOrO ONBITA,
1a60paToOpHOI pabOTHI IO KCCIIEIOBAHUIO CBOMCTB BEMIECTB, yUE€OHOTO MPOEKTA);

YMEHHsSI Y4eOHOTO COTPYAHMYECTBA CO CBEPCTHUKAMH B COBMECTHOMU
IIO3HABATEJIbHOM M MCCIIEIOBAaTEIbCKOM  JACSATENBHOCTH P PELIECHUU
BO3HUKAIOIIKMX MPOOJIEM Ha OCHOBE yuyéTa OOIIMX HHTEPECOB M COIJIACOBAHUS
no3uuui (00cyxaeHusi, OOMEH MHEHUSIMH, «MO3TOBBIE IITYPMbD», KOOPJAUHALUS
COBMECTHBIX JEHCTBUM, OINpEICICHUE KPUTEPUEB II0 OLEHKE KadecTBa
BBITIOJTHEHHOH pabOTHI U ApyTHE).

PeryasiTuBHbIC yHUBEpPCAJIbHbIE Y4eOHbIe 1eliCTBHS:

YMEHUE CaMOCTOSTENIbHO ONPENEeNsITh LENH JEATebHOCTH, MIaHUPOBATh,
OCYUIECTBJISITh, KOHTPOJIUPOBATh M MPU HEOOXOJUMOCTH KOPPEKTUPOBATH CBOIO
NesATEIbHOCTh, BBIOUpaTh Harbonee 3PpPeKTUBHbIE CIIOCOOBI pelIeHusl y4eOHbIX U
MO3HABATENbHBIX 33/1a4, CaMOCTOATEIIBHO COCTABJISATh WA KOPPEKTUPOBATH
MPEUIOKEHHBIM  QITOPUTM  JEHUCTBUWA MPU BBINOJHEHUM 33JaHUM C YYETOM
MOJIYYeHUsS] HOBBIX 3HAHUU 00 M3y4aeMbIX OOBEKTaX — BEIECTBAX M PEAKIMSIX,
OLICHMBATh COOTBETCTBUE IMOJYYEHHOTO pe3yJibTaTa 3asBJICHHON LEIH, YMEHHE
MCIIOJIb30BaTh U aHAJIM3UPOBATh KOHTEKCTHI, IPE/1JIaraeMble B YCIOBUHU 3aJaHUM.

HPEAMETHBIE PE3YJIBTATBI

B cocraBe mpeaMeTHBIX pPE3yJIbTaTOB IO OCBOEHHUIO 0053aTEIHHOTO
cCoJlep>KaHMs, YCTAHOBJIEHHOrO JaHHOM ¢enepaibHOM paboyeil mnporpaMMon,
BBIJICJISIIOT: OCBOEHHBIE OOYYaIOIIMMUCS HAay4YHbI€ 3HAHUSA, YMEHUS U CIOCOObI



NEUCTBUN, crHenupuIecKue I TpeAMETHOW obmactn «XUMHS», BUIBI
JNEITEIbHOCTH 1O  IOJYYEHUIO HOBOTO  3HAHWS, €ro HHTEPHpPETaLNH,
npeoOpa30BaHUIO U MPUMEHEHHUIO B PA3IMYHBIX YUEOHBIX U HOBBIX CUTYyaIlUsIX.

K konIy oOyueHus B 8 kj1acce npeiMeTHbIE PE3yJIbTaThl Ha 0a30BOM YPOBHE

JOJDKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y OOYIAFOIITNXCS YMEHUM:

e PACKpBIBATh CMBICJ OCHOBHBIX XMMHUYECKHX TMOHSATUM: aTOM, MOJEKYJa,
XUMUYECKUH 3JIEMEHT, MPOCTOE BEUIECTBO, CIIOXKHOE BEUIECTBO, CMECH
(omHOpOAHAS M HEOJHOPOHAS), BAJIGHTHOCTh, OTHOCUTEJIbHASI aTOMHAs U
MOJIEKYJISIpHAs Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJSIpHas Macca,
MaccoBasi 10151 XUMHUYECKOTO 3JIEMEHTa B COCIMHEHUU, MOJISIPHBIN 00BEM,
OKCHJI, KHCJIOTA4, OCHOBAHHE, COJb, JJIEKTPOOTPULATEIBHOCTh, CTEIICHBb
OKHUCJICHHS, XUMHUYECKasl peakius, KiacCU(pUKAIUs pPEeaKIui: peakiuu
COCIMHEHUSA, PEAKIMU PAa3JIOKEHUs, PEAKIUU 3aMEIICHUs, PEaKIuu
0OM€Ha, 3K30- U SHJOTEPMHUUYECKHE PEAKIINH, TEIUIOBOM 3P (EKT peakiuu,
AIpO aTOMa, JJIEKTPOHHBIM CJIOW aroma, aTOMHasi OpOHUTallb, pPaanycC
aToMa, XUMHUYECKasl CBsI3b, MOJSPHAS W HEMOJSpHAs KOBAJICHTHAsl CBA3b,
WOHHAs CBSA3b, MOH, KATHOH, aHWOH, PACTBOpP, MAaccoBas JI0Js BEIECTBA
(MporieHTHAsI KOHIIEHTpAIKsl) B pacTBOPE;

e WUIIOCTPUPOBATh B3aMMOCBSA3b OCHOBHBIX XHMMHUYECKHX TOHATUH U
MPUMEHSITh 3TU TTOHSATHUS MPU OMKUCAHUU BEIIECTB U UX MPEBPAIICHUI;

e HCIOJBb30BaTh XHWMUYECKYIO CHUMBOJIHMKY JJIS COCTaBJIeHHUS (HOpMYJT
BEIIECTB U YPABHEHUN XMMHUYECKUX PEAKIUN;

e ONpPENENsATh BAJCHTHOCTh aTOMOB JIEMEHTOB B OMHAPHBIX COCIMHEHHSIX,
CTENEHb  OKWUCJICHHS  JJIEMEHTOB B  OMHApHBIX  COCJAMHEHUSX,
MPUHAJICKHOCTh BEHIECTB K OMNPEACIEHHOMY KJIACCy COCIMHEHHUM IO
dbopmynam, BHJ XUMHUYECKOM CBsI3M (KOBAJIGHTHAs W HOHHAas) B
HEOPraHUYECKUX COEAUHEHUSX;

e packpbiBaTh cMbici [lepuonnueckoro 3akona JI. M. Menneneena:
JIEMOHCTPUPOBATh TMOHUMAHUE TEPUOJAUYECKON 3aBHCUMOCTH CBOMCTB
XUMHUUYECKUX AJIEMEHTOB OT WX moJjioxkeHus B Ilepuomuueckoil cucreme,
3aKOHOB COXPAHEHUsI MAcChl BELIECTB, MOCTOSHCTBA COCTaBa, aTOMHO--
MOJIEKYJISIPHOTO YUYE€HUSsI, 3aKOHAa ABOTrajipo;

e OINKCHIBATh W XapakTepu3oBaTh TabiuuHyro ¢opmy Ilepuoanueckoit
CUCTEMbl XHMHMUYECKHUX OJJIEMEHTOB: pa3iudaTh TMOHATHUS «TJaBHAs
noarpymnmna (A-rpymnmna)» u «modounas noarpynna (b-rpymnma)y, Mansie u
OOMNbIIME TIEPUOJBI, COOTHOCUTH OOO3HAYEHUS, KOTOpPhIE HMEIOTCS B
tabmuie «llepmomuueckass cucTeMa XHUMHYECKHX diemeHTtoB J[. .
MenpeneeBay € YHCIOBBIMU XapaKTEPUCTUKAMH CTPOCHUS aTOMOB



XUMHUYECKUX JIEMEHTOB (COCTaB U 3apsij spa, 00IIee Yrciio dJIEKTPOHOB
U PaCTIPEICIICHHUE UX TI0 SJIEKTPOHHBIM CJIOSIM);

KJIACCU(PUITMPOBATh XUMHUYECKHE SJIEMEHTHI, HCOPTaHUYECKHE BEIIECTBA,
XAMHYECKHUE PEAKIMK (10 YUCIy W COCTaBy YYacCTBYIOIIUX B pPEaKIUU
BEIIECTB, M0 TEIJIOBOMY 3D (PexTy);

XapaKTepU30BaTh (OMUCHIBATH) OOIIME XUMHUYECKHE CBOMCTBA BEICCTB
Pa3IUYHBIX KJIacCOB, MOATBEPK/ast ONMMCAHUE TPUMEPAMU MOJICKYJIISIPHBIX
ypaBHEHU COOTBETCTBYIOIINX XUMHUICCKUX PEAKITHI;

IIPOTHO3UPOBAThH CBOMCTBA BEIIECTB B 3aBUCHMOCTH OT UX Ka4yeCTBEHHOTO
COCTaBa, BO3MOXXHOCTH TIPOTCKAHUS XUMHUYECKUX TIPEBpAIICHUNA B
Pa3TUYHBIX YCIOBUSX;

BBIYHCIIATh OTHOCHUTEIBHYIO MOJICKYJIAPHYIO U  MOJIAPHYIO MAacChl
BEII[ECTB, MAaCCOBYIO JIOJII0 XHMHYECKOTO »dJieMeHTa 10 ¢opmyre
COCIMHEHHUSI, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, IPOBOIUTEH PACUETHI
110 YPaBHEHUIO XUMHUYECKON PEAKITNN;

MPUMEHSATh OCHOBHBIC OIEPAIlMH MBICIUTEIBHON JEATEILHOCTH — aHAJIH3
U CUHTE3, CpaBHEHHE, 0000IICHHE, CHUCTeMAaTHU3aIuio, KJIacCU(PUKAIIUIO,
BBISIBJICHHE TPUYUHHO--CIICJCTBEHHBIX CBS3€H — JJIi U3y4YEHHUs CBOMICTB
BCIIECTB M XHWMHUYECKHX pEaKIMi, eCTCCTBEHHO-HAYyYHBIC METOJIbI
MO3HAHUS — HAOJIOJCHWE, W3MEpPEHHEe, MOJCIMPOBAHUE, SKCIECPUMEHT
(peanbHBIN U MBICJICHHBIN);

ClIeOBaTh  NpaBWJIaM  TOJIb30BAaHUSA  XMUMHYECKOM  TOCYI0Ml U
7abopaToOpHBIM  000pYJOBaHHWEM, a TaKXe TMpaBWiaM OOpalieHus ¢
BCIIECTBAMH B COOTBETCTBUM C WHCTPYKIIUSMU I10 BBIMOJHEHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB TIO0 TOIYYCHUI0O WU COOMPAHUIO
ra3oo0pa3HbIX BeEIIeCTB (BOJOpOAA M KHUCJIOPOJa), MPUTOTOBIICHUIO
pacTBOPOB C ONPEAECTEHHOM MAaCCOBOW JI0JIEM PACTBOPEHHOIO BEIIECTBA,
IJIAHUPOBATh W TPOBOAUTH  XHUMHYECKHE  DKCIIEPUMEHTHI  TIO
pacro3HaBaHWIO PACTBOPOB IMIEIOYEH U KHUCIOT C MIOMOIIbIO HHIUKATOPOB
(;rakmyc, dheHondraient, METUIOPAHXK U JIPYTHUE).

K xonIy oOyueHus B 9 kjiacce npeIMeTHbIC PE3yIbTaThl Ha 0a30BOM YPOBHE
JOJDKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y 00YHAIONTUXCS YMECHUIA:

pacKpbIBaTh CMBICJ OCHOBHBIX XHUMHMUYECKHMX NOHATHWA: XHWMHUYECKHM
DJIEMEHT, aTOM, MOJIEKYJa, WOH, KaTMOH, aHHOH, NPOCTOE BEUIECTBO,
CJIO)KHO€ BEIIECTBO, BAJIECHTHOCTb, JJIEKTPOOTPULATEIBLHOCTh, CTEIIEHb
OKHCIICHUS, XUMHUECKas peaKlMsi, XUMUYeCKasi CBs3b, TEMIOBOM 3¢ ekt
peakuuu, MOJb, MOJISIpDHBIM ~ 00BEM,  PAcTBOp,  BJIEKTPOJIMTHI,
HEAJIEKTPOJIUTHI, AJEKTPOJMTUYECKAS] OUCCOLUMALMS, PEAKUUA HOHHOTO
oOMeHa, Karajuu3aTop, XHMHUYECKOE paBHOBECHE, OOpaTUMble U



HEOOpaTUMBIE PEaKIMH, OKHUCIUTEIIbHO-BOCCTAHOBUTEIBHBIC PEAKITUH,
OKHCJIUTENIb,  BOCCTAHOBHUTEJIb, OKHUCJICHHME M  BOCCTAHOBJICHHE,
ajutotTponusi, aMm(pOTEpHOCTh, XUMHYECKasi CBSI3b (KOBaJCHTHAs, MOHHAs,
MeTaJlTM4YecKas), KpUCTAJIMYecKas peniétka, KOppo3us METaJlIoB,
CIUIaBbl, CKOPOCTh XUMHUYECKOW peakluu, MpeAeabHO IOMyCcTUMAas
koHueHTpaus [1/IK Bemecrna;

WJUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XMMUUYECKUX TIIOHATHH U
MIPUMEHATH ITHU MOHSITHUSA MPU OMTMCAHUU BEILIECTB U UX MPEBPAILICHUN;
HCIIOJB30BaTh XHUMHYECKYIO CHMBOJIMKY JUISI COCTaBJICHUS (GOpMYyIl
BEIIECTB U YPABHEHUN XUMHUYECKUX PEAKIUN;

ONPENIENATh BaJIGHTHOCTD U CTENIEHb OKUCICHUS XUMUYECKUX JIEMEHTOB B
COCIMHECHUAX Pa3JIMYHOTO COCTaBa, IPUHAIJICKHOCTh BEIIECTB K
OMpeeIEHHOMY KJIacCy COCIMHEHUH 1o (opMyniaM, BHI XUMHUYECKOMN
CBsI3U (KOBaJI€HTHAs, WOHHAS, METAJUIMYECKas) B HEOPraHUYECKUX
COCIMHEHUAX, 3aps]l MOHA MO0 XUMHUYECKOU (opmylie, XapakTep Cpeibl B
BOJIHBIX PACTBOpPAaX HEOPraHWUYECKUX COCAMHEHUMN, TUIl KPUCTATUTMYECKON
PELIETKH KOHKPETHOI'O BEILIECTBA;

packpsiBath cMmbica Ilepuonmueckoro 3akona JI. M. MenneneeBa wu
JIEMOHCTPUPOBATh €ro IOHHWMAaHHWE: OIKCHhIBATh W XapaKTepu30BaTh
Tabnuuynyo Gopmy Ilepuogmdyeckoid CUCTEMBbl XUMHYECKUX 3JIEMEHTOB:
pa3IMyath IMOHATHS «rjaBHas moarpynmna (A-Tpymnma)» H «ImoOodYHas
noarpynmna (b-rpynma)», manele u OOJBIINE IEPUOIBI, COOTHOCHUTH
0003HaYCHUsS, KOTOpPhIE HMMEIOTCS B IEPUOAUYCCKONM TabiuIe, C
YUCJIOBBIMU  XapaKTePUCTHUKAMH  CTPOCHMSI aTOMOB  XMUMHUYECKHX
AJIEMEHTOB (COCTaB W 3apsi] sjapa, OOIIee YHUCIO DJJICKTPOHOB U
pacrpenieieHie HMX TI0 JJIGKTPOHHBIM  CJI0SIM), OOBSACHATH OOIIHe
3aKOHOMEPHOCTH B M3MEHEHUHU CBOMCTB 2JIEMEHTOB M UX COCAUHCHUMN B
npejenax MajiblX MEPUOJIOB U TJIaBHBIX MOATPYMI C YUYETOM CTPOEHUS UX
aTOMOB,;

KJIacCCU(UIIMPOBATh XUMUUYECKUE DJIEMEHTHI, HECOPraHUYECKUE BEIIECTBA,
XMMHUYECKUE peakiuu (10 YMCIAy M COCTAaBy YYAaCTBYIOIIMX B pEaKIuu
BEIIECTB, MO TEMIOBOMY 3P HEKTy, MO0 U3MEHEHHUIO CTENIEHEH OKHCIICHUS
XUMHUYECKUX DJIEMEHTOB);

XapakTepu30BaTh (OMHUCHIBATH) OOIIME U CleUUPUUYECKUe XHUMHYECKUE
CBOMCTBA MPOCTBIX M CJIOXKHBIX BEIIECTB, IOJITBEPXKIAas OIKMCAHUE
NpUMepaMHl MOJIEKYJISIPHBIX M HOHHBIX YPaBHEHUU COOTBETCTBYIOIIHUX
XAMUYECKUX PEAKIIHI;

COCTaBJISITh YPABHEHUSI DJICKTPOJMTUYECKON JHUCCOIMALMM  KHUCIOT,
LIEJI0YEN U COJIEH, MOJIHBIE U COKPALLEHHBIE YPABHEHHUS PEAKLIUU HOHHOTO



oOMEHa, ypaBHEHHUS PEaKIWi, MOATBEPKIAIONUX CYIIECTBOBAHUE
TEHETUYECKOM CBSI3M MEXK/Ty BEIIECTBAMH PA3IMYHBIX KJIACCOB;
pacKpbIBaTh CYIIHOCTh OKHCJIUTEIHHO-BOCCTAHOBUTENIBHBIX  PEAKITHA
MIOCPEICTBOM COCTaBJICHUS JIEKTPOHHOTO OaraHca dTUX PEaKIIHii;
MIPOTHO3WPOBATh CBOWCTBA BEIIECTB B 3aBUCHMOCTH OT WX CTPOCHWUS,
BO3MOYKHOCTH TIPOTCKAHUS XWMHUYECKHX TMPEBPANICHUH B Pa3TUIHBIX
YCIIOBUSIX;

BBIUUCIIATh OTHOCHUTENBHYIO MOJIEKYJISAPHYI0O H  MOJSIPHYIO MAaccChl
BEIICCTB, MAaCCOBYIO [IOJIIO XHUMHYECKOTO JJIeMEeHTa 1o (dopmyie
COCIMHEHHUS, MACCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, MTPOBOIUTH PACUETHI
110 YPaBHEHUIO XUMUYECKON PEAKITNN;

coONIOJaTh  MpaBUjia  MOJIB30BAHUS  XMMHUYECKOW  MMOCyIOW U
7abopaTOpHBIM  00OpYIOBaHMEM, a TaKXKe IMpaBWia oOOpamieHus ¢
BCIIECTBAMH B COOTBETCTBUM C WHCTPYKIIUSMU II0 BBIMOJHEHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB TIO0 TOJYYCHHUIO W COOMpPAHHIO
ra3zo00pa3HbIX BEUIESCTB (aMMHUaKa U YIIIEKHUCIIOro ras3a);

OPOBOJUTh  PEAKIUM, TOATBEPXKIAIOIMIME  KAYECTBEHHBIM  COCTaB
Pa3IMYHBIX BEIIECTB: PACHO3HABATH OMBITHBIM IMYTEM XJIOPUI-, OPOMU/I-,
uoaMa-, KapOoHart-, ¢ocdar-, cuiamkar-, cyiabdar-, TUAPOKCH]I-UOHBI,
KaTHOHBI aMMOHHUS M HMOHBI WM3YYEHHBIX METAJUIOB, MPUCYTCTBYIOIIHWE B
BOJHBIX paCcTBOpPaX HEOPTAHUUECKUX BEIECTB;

MPUMEHSTH OCHOBHBIC OIEPAIlMU MBICIUTEIBHON JEATEIbHOCTH — aHAJIH3
W CHHTE3, CpaBHEHHE, OOOOIIECHHE, CHCTEMAaTHU3aIlMi0, BBISBICHUC
MPUYUHHO-CJICACTBEHHBIX CBS3€d — IS W3y4YEHUS CBOWCTB BEIICCTB U
XUMUYECKUX PEaKIUi, €CTeCTBCHHO-HAYYHBIC METOIbl TIO3HAHUS —
HaOJIOICHUE, M3MEpPEHHEe, MOJCIUPOBAHUE, DKCIIEPUMEHT (pealbHBIA H
MBICJICHHBIN ).



TEMATHYECKOE IINTAHUPOBAHUE

8 KJIACC
Kosau4yecTBo yacoB
Ne HaumenoBaHue pa3jiesioB U dueKkTpoHHbIE (LM (POBbLIE)
KonTposabHbie IIpakTHyeckue
n/n TeM NPOrpaMMbl Bcero oOpa3oBaTe/ibHbIE pecypchl
padoThI padoThI
Paszgea 1. [lepBoHavaibHble XUMHYECKHE TOHATHUS
XuMus — BaxHas 00J1acTh
11 €CTCCTBO3HAHUS U 5 2 bubnunoreka LIOK
' MPAKTUYECKOU €SI TEITbHOCTH https://m.edsoo.ru/7f41837c
YenoBeKa
12 BertectBa 1 xumMu4eckue 15 1 bubnunoreka LIOK
' peakuuu https://m.edsoo.ru/7f41837c
Hroro o pasneny 20
Paznen 2. BaxkHeiilmme npecTaBuTe/ I HEOPraHU4eCKHX BellecTB
51 Boznyx. Kucnopon. Ilonsitue 6 bubmuoreka [IOK
' 00 oKcHIax https://m.eds00.ru/7f41837c
Bonopoa.Ilonstue o kucnorax bubmmnoreka HOK
2.2 8 1
U COJIAIX https://m.edsoo.ru/7f41837c
53 Boga. PactBopsl. [lonsitue 06 5 1 1 bu6muoreka [JOK
' OCHOBAHUSIX https://m.edsoo.ru/7f41837c
54 OCHOBHBIC KJIaCCHI 11 1 1 bubmuoreka [{OK

HEOPraHWYECKUX COCTMHEHUN

Hroro no paszneny 30

https://m.edsoo.ru/7f41837¢c

Pa3nen 3. [lepuoanueckuii 3axkon u [lepuoguyeckas cucrema xumudeckux 31eMeHToB /. . MenaeseeBa. CTpoeHue aToMoB.

Xumuuyeckasi cBsizb. OKHCJINTEILHO-BOCCTAHOBHUTEIbHbIE PC€aKIuH



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

Ilepronnueckuii 3aKOH U

31 [lepnonuueckast cucrema 7 Bu6mumoteka [JOK
XUMHUYECKHX 31eMeHTOB /l. W. https://m.edsoo.ru/7f41837c
Mennene-eBa. CTpoeHue atoma
XumMu4decKas CBI3b.

3.2 OKHUCIIUTEIBHO- 8 bubmorexa HOK

https://m.edso0.ru/7f41837c
BOCCTAaHOBUTEJIbHBIC PEAKITUU
bubnuoreka [IOK
Hroro o pasnery 15 https://m.edsoo.ru/7f41837c
PesepBHOE BpeMms 3 bubmorexa HOK
https://m.edsoo.ru/7f41837c
OBIIEE KOJIMYECTBO YACOB I10 68

[NPOT'PAMME



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

9 KUIIACC

KoauvecTBo yacoB DJIeKTPOHHbBIE
HaumeHoBaHue pa3aeioB U TeM uudpoBbie
Ne n/m P Kontpoabnsie IlpakTuueckue (uidpp )
NMPOrpaMmblI Bcero o0pa3oBaTre/ibHbIE
padoThI padoThI
pecypcbl
Pa3znea 1. BenmecTBO 1 XUMHYeCKHEe peaKku
11 [ToBTOpEeHue n yriryoieHne 3HaHum 5 1 bubnnoreka [JOK
' OCHOBHBIX Pa3JIeNIoB Kypca 8 Kiacca https://m.eds00.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHUYECKUX 4 bubmmoreka [JOK
' peaxiui https://m.edso00.ru/7f41a636
13 DIIEKTPOTUTHIECKAs JUCCOIHAITHSI. 8 1 1 bubmmoreka [JOK
' XUMHUYECKUE PEaKkIuu B pacTBOpax https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Pa3nen 2. HemeTa/uibl M UX coeIMHEHUS
51 OO0mas XxapakTepuCTUKa XUMHUECKUX 4 1 bubnnorexa [JOK
' aneMeHToB VIIA-rpynmsl. ["anorenst https://m.edsoo.ru/7f41a636
OO61mas xapakTepUCTHKA XUMUYECKUX
2.2 3ne§eHT01§) VIAl-Dr nbl. Cepa u eé 6 brbmmorexa LIOK
' PYHIRL. &-€p https://m.edsoo.ru/7f41a636
COETMHEHUS
OO01mast XxapakKTepUCTHKA XUMUISCKUX
2.3 aneMeHToB VA-Tpymmsl. A30T, Gpochop u ux 7 1 bubnmorexa LHOK
' PYTHIEL ’ P https://m.eds00.ru/7f41a636
COETMHEHUS
OO01mast XxapakKTepUCTHKA XUMUISCKUX Bt OK
2.4 anemeHToB |VA-rpynnel. Yraepoa u 8 1 2 nommoreka I

erMHI/Iﬁ 1 UX COCIUHECHU S

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



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

Hroro mo pazueny 25
Pa3zgen 3. MeTa/JIbI M BX COeTUHEHU ST
bubnunoreka LIOK
A I 4
3 Obmue cBofcTBa MeTaNIOR https://m.edsoo.ru/7f41a636
. bubnuorexa [IOK
3.2 Baxkueiimme Metasuibl 1 UX COSIUHEHUSI 16 https://m.edsoo.ru/7f41a636
Hroro mo pazueny 20
Paszpnen 4. Xumus u oxkpyxaomas cpeaa
4.1 BertecTBa 1 MaTepualisl B )KU3HUA YEJIOBEKA 3 buGnuorexa [IOK
' m p https://m.edsoo0.ru/7f41a636
Hroro mo pazueny 3
PesepBHOE Bpemst 3 bubnnorexa [IOK
P p https://m.edsoo.ru/7f41a636
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68



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




IHOYPOYHOE IIVTAHUPOBAHUME

8 KJIACC
KoanuectBo yacos DJIeKTPOHHbIE
Ne Hara uudgposbie
Tema ypoka KonrTpoabubie IIpakTuueckue
n/n Bcero u3yuyeHusi oOpasoBaTesibHbIE
padoThI padoThI
pecypcsbl
1 [Ipenmer xumuu. Poiap XuMuu B :KU3HU 1 bubnuorexa [JOK
yeJjoBeka. Tesa U BelecTsa https://m.edsoo.ru/ff0d210c
2 [TonsTHe 0 METOAAX O3HAHUS B XUMUU 1 bubmmorexa LOK
A https://m.edsoo.ru/ff0d227e
[IpaxTuueckas padbora Ne 1 «IIpasuia
3 paboThl B 1a00paTOpUU U MPUEMBI 1 bubnuorexa [JOK
oOpariieHus ¢ 1Tab0pPaTOPHBIM https://m.edsoo.ru/ff0d23dc
000pyIOBaHUEM
4 Yucrele BemecTBa 1 cMecu. CiocoObl 1 bu6mmoreka [IOK
paszaenenus cMecen https://m.edsoo.ru/ff0d26ca
[IpakTnueckas padora Ne 2
5 «Paznenenue cmeceit (Ha mpumepe 1 bubmmorexa [TOK
a . bumep https://m.edsoo.ru/ff0d28c8
OYHUCTKY TTOBAPEHHOU COJIN )»
bubmuorexa [JOK
A 1
6 TOMBEH MOTICRYITHL https://m.edsoo.ru/ff0d2a6c
7 XUMHUYECKHUE IIEMEHTBI. 3HAKU 1 bubnmoreka [JOK
(CMMBOJIBI) XUMHYECKUX 2JIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 [IpocTble U CIOXKHBIE BEIIECTBA 1 bubmmorexa [JOK
p B https://m.edsoo.ru/ff0d2a6c
9 ATOMHO-MOJIEKYJISIPHOE YUCHHUE 1 bubmmorexa [JOK

https://m.edsoo.ru/ff0d2d50



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2d50

3aKOH IIOCTOSHCTBA COCTaBa BEIIICCTB.

bu6mmoreka [IOK
10 X .B
umirieckas popuysa. BanenThocts https://m.edsoo.ru/ff0d2eae
aTOMOB XHMHYECKHUX JIEMEHTOB
1 OrtHocuTenbHas aTOMHAs Macca. bubmuorexa [JOK
OTHOCHUTENIbHAS MOJIEKYJISIpHAsE Macca https://m.edsoo.ru/ff0d323c
12 MaccoBast 1011 XUMHYECKOTO bubmuoreka [JOK
3JIEMEHTA B COEIUHEHUHU https://m.edsoo.ru/ff0d350c
13 Komnuuectno BemiecTBa. MoJib. bu6mmorexa [IOK
MousipHas macca https://m.edsoo.ru/ff0d5230
14 du3znyeckrue U XUMHUYECKUE SIBICHUS. bubmuorexa [JOK
XuMuyecKas peakius https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haku U ycioBUsA IPOTEKAHUSA bubnuorexa [JOK
XUMHYECKUX PeaKIui https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHHUs MacChl BEIIECTB. bubnunorexa [JOK
XHAMHYECKUE YPABHEHHUS https://m.edsoo.ru/ff0d3b88
BrruucineHus: KoaudecTBa, MacChl
17 BEIIECTBA 110 YPABHEHUSIM XUMHYECKHX bubmorexa HOK
HiecTsa o yp https://m.eds00.ru/ff0d5708
peakiuit
Knaccudukanmss XuMHUECKUX PEaKIHi
18 (coe I/IH(IE):HI/I}IH a3JI0KEHUSI e bubmorexa HOK
A P ’ https://m.edsoo.ru/ff0d3f34
3aMeleHus, o0OMeHa)
M. B. JIoMOHOCOB — y4€HBIiI-
19 sHIMKIoneaucT. O000IeHHE 1 bubmorexa LHOK
H AT, Hvl https://m.edsoo.ru/ff0d40c4
CUCTEMaTH3aIUs 3HAHUH
20 KonTponbnas padora Nel mo teme bubnuorexa [IOK
«BelecTBa 1 XUMHYECKHUE PEAKITHI https://m.edsoo.ru/ff0d4290
21 Boznyx — cmecs razos. Cocras bubnuoreka [IOK

Bo3ayxa. Kucinopon — sneMeHT u

https://m.edsoo.ru/ff0d448e



https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d448e

npocroe BeuecTBo. O30H

dusnueckre U XUMUYECKHUE CBOMCTBA

22 KHCJIOpoJia (peaKIuy OKUCICHUS bubmorexa HOK
pOAa (peartt . https://m.eds00.ru/ff0d4614
ropenue). [lonstue 06 okcumgax
CriocoOslI MOTydeHuUsT KHCIIOpOo/ia B
23 nabopaTopuu Zlqn OMBII_HJ'IerH(f::TI/I bubmmorexa [JOK
parop P ' https://m.edsoo.ru/ff0d497a
[Ipumenenue kucmopoa
TemnoBoit 3¢ ekt xumuaeckoit
24 peaKkIuu, MOHATHE O bu6mmorexa [IOK
TEPMOXUMHUYECKOM YPaBHEHHH, FK30- U https://m.edsoo.ru/ff0d4790
SHAOTEPMHUUYECKUX PEAKIIUAX
TormmuBo (HedTh, Yroib U METaH).
25 3ar $I3H€I§I/Ie(1];03 . a, CIIOCOOBI Zro bubmmorexa [JOK
P AR, https://m.edsoo.ru/ff0d4c4a
MIPEIOTBPALICHUS
[TpakTryeckas pabora Ne 3 o Teme
26 «[Tomydyenre u coOMpaHue KHCIOpo/Ia bubmmorexa [TOK
yi . p poa, https://m.edsoo.ru/ff0d4ae2
W3YYCHHE €r0 CBOMCTBY
97 Bonopon — sneMeHT u npocroe bubnnorexka [JOK
BellecTBo. Haxoxaenue B nmpupoje https://m.edsoo.ru/ff0d4dd0
28 dusnvecKkue U XUMHUYECKHE CBOMCTBA bu6mmoreka [IOK
Bosiopoaa. [Ipumenenne Bogopoaa https://m.edsoo.ru/ff0d4dd0
bu6mmorexa [IOK
2 I1
o OIIITHE © IHETOTAX 1 COBIX https://m.edsoo.ru/ff0d50d2
30 Crioco0bI ToTy4eHHsT BOAOPO/Ia B bubnmoreka [JOK
naboparopuu https://m.edsoo.ru/ff0d4dd0
[IpakTuyeckas pabora Ne 4 o Teme
bu6mmoreka [JOK
31 «ITomyuenue u cobupanue Boopo/a,

W3yYE€HHUE €r0 CBOMCTBY

https://m.edsoo.ru/ff0d4f42



https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4ae2
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https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d50d2
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ModnsipHblii 00bEM ra30B. 3aKOH

bu6mmoreka [IOK

32
ABoraapo https://m.edsoo.ru/ff0d542e
Brruucienus o0béma, KOJIMYecTBa
33 BEIIECTBA ra3a o €ro N3BECTHOM bubmmorexa [IOK
H .. Y https://m.edsoo.ru/ff0d55a0
KOJINYECTBY BELIECTBA MIIK 00BEMY
Brruncinenus o00bEMOB ra3os I10
34 aBHEHMIO PEAKIIMN Ha OCHOBE 3aKOHA bubmorexa LOK
P . Pealtt " https://m.edsoo.ru/ff0d5708
00BLEMHBIX OTHOIIIEHHI ra30B
35 DOu3nvecKrue 1 XUMHUYECKUE CBOMCTBA bu6mmorexa [IOK
BOJIBI https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBanuii. ITonsitue 00 bubmuoreka [JOK
WHJIUKATOpax https://m.edsoo.ru/ff0d59e2
Boga xak pactBoputens. HacelleHHbBIE
37 u HI;HaCBI peHHLIE aCTBOPBI MHEIICCOBaSI bubmorexa [IOK
B pactBopBL. https://m.eds00.ru/ff0d5b40
JI0JIs BEILIECTBA B pacTBOPE
[IpakTuueckas padbora Ne 5 o Teme
38 «IIpuroroBiieHHE PaCTBOPOB C bubnnorexka [JOK
ONpeAcIEHHON MacCCOBOU JT0JIEN https://m.edsoo.ru/ff0d5eba
pPacTBOPEHHOTO BEIIECTBAY»
39 KonTponbnas padora Ne2 o teme bubnnoreka [JOK
«Kucnopoa. Bonopoa. Boga» https://m.edsoo.ru/ff0d6342
40 OKcupl: cOCTaB, KJIacCUpUKaIs, bubnmnoreka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[TonydyeHue 1 XuMHYECKHUE CBOMCTBA
41 KHCIIOTHBIX, OCHOBHBIX U aM()OTEPHBIX bubmmorexa [TOK
’ p https://m.edsoo.ru/ff0d664e
OKCHJIOB
42 OcHoBaHuUs: cCOCTaB, KJIacCH(pUKAIIHS, bubnnoreka [HOK

HOMEHKJIaTypa

https://m.edsoo.ru/ff0d67ca
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43 ITonyyenue u XuMHU4ECKHE CBOMCTBA bubnuoreka [IOK
OCHOBAaHUM https://m.edsoo.ru/ff0d67ca
44 Kucnotsr: cocraB, kimaccudukanms, bubnnoreka [HOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2
45 [TosnydyeHne u XUMHUYECKUE CBOWCTBA bubmumoreka [IOK
KHUCJIOT https://m.edsoo.ru/ffOdfee2
Conu (cpenHue): HOMEHKIATypa,
46 CHOCO((SBI;) oI )eHI/ISI nganIc)KI/Ie bubmmorexa [JOK
N v ’ https://m.eds00.ru/00ad9474
CBOICTBA
[IpakTuueckas pabora Ne 6. Pemenue
47 SKCIEPUMEHTAIBHBIX 3a7a4 [0 TEME bubnnoreka [JOK
«OCHOBHBIE KJIACCHI HEOPTAHUYECKUX https://m.edsoo.ru/00ad9b7c
COEIUHECHUIN»
48 I'eneTnueckas cBsI3b MEXKIy Ki1accaMmu bubnmnorexa [JOK
HEOPraHWYECKUX COCIUHEHUN https://m.edsoo.ru/00ad9a50
bu6mmoreka [IOK
49 O06o0061IeHre U crucTeMaTu3alys 3HaHU!
B H https://m.edsoo.ru/00ad9ch2
KonTtponsHast pabota Ne3 o reme
50 "OCHOBHBIE KJIACCHI HEOPTraHUYECKUX bubmmorexa [OK
o P https://m.edsoo.ru/00ad9ela
COEIMHEHUI
[TepBbie MOMBITKH KIacCUpUKAITIT
51 XUMUYECKUX AieMeHTOB. [lonaTue o bubmmorexa [OK
) https://m.edsoo.ru/00ad9ffa
Tpymmax CXOJHBIX SJIEMEHTOB
[Tepuonnueckuii 3aKOH U
bubmuorexa [JOK
52 [Tepuoanueckas cucTeMa XUMHYECKUX
https://m.edsoo.ru/00ada52c
anemenToB /1. . Menaeneena
bubnmnoreka [JOK
53 [Tepuoapl, TpynIbl, MTOATPYIIITHI A

https://m.edsoo.ru/00ada52¢
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Crpoenue atomoB. CocTaB aTOMHBIX

bu6mmoreka [IOK

>4 saep. M3oTonsl https://m.edsoo.ru/00ada342
CtpoeHue 3JIeKTPOHHBIX 000JI09eK
55 aToMoB 3JieMeHTOB [leprnoanaeckoit Bubmaorexa ITOK
https://m.edsoo.ru/00ada6bc
cucremsl /. 1. Menneneena
XapakTepucTuKa XUMHYECKOTO
56 3JIEMEHTA 10 €70 ITOJIOKEHUIO B bubnuorexa [JOK
[Tepuonuueckoii cucreme /1. U. https://m.edsoo.ru/00ada824
Menneneesa
3navenue [leproauyeckoro 3akoHa s
57 pa3BUTHUA HAyKU U npakTuku. /. W. bubnuorexa [JOK
MeneneeB — y4€HbIU, IEAAror u https://m.edsoo.ru/00ada96e
rpaKIaHUH
58 DNEeKTPOOTPHUIIATEITLHOCTh ATOMOB bubnuotexa [JOK
XAMUYECKHUX JIEMEHTOB https://m.edsoo.ru/00adaab8
bu6mmoreka [IOK
59 Hormast xuireckas coisp https://m.edsoo.ru/00adac34
60 KoBasienTHast monsipHasi XuMU4eCcKast bubnunorexa [JOK
CBSI3b https://m.edsoo.ru/00adaab8
61 KoBaneHTHas HenossspHas XUMUYecKast bubnuoreka [IOK
CBSI3b https://m.edsoo.ru/00adaab9
bubmuorexa [JOK
62 CTeneH okHCICHHS https://m.edsoo.ru/00adae28
63 OKHCINTENBHO-BOCCTAHOBUTEIbHBIE bubnnoreka [JOK
peakuuu https://m.edsoo.ru/00adb076
64 OKucauTenu U BOCCTAHOBUTEIIH bubmorexa LHOK
https://m.edso0.ru/00adb076
65 Kontponbnas padota Ne4 o teme bubmuorexa [JOK
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«CtpoeHue aroma. XUMUYECKasl CBS3b

https://m.edsoo.ru/00adb486

66 PesepBHrlil ypok. O60011eH1Ee 1 1 bubnmoreka [JOK
cucTeMaTu3alus 3HaHU! https://m.edsoo.ru/00adb33c
67 PesepBHelit ypok. O000IICHHE 1 1 bubnmoreka [JOK
cucTeMaTu3alus 3HaHu| https://m.edsoo.ru/00ad9ch2
68 PezepBublit ypok. O6o01eHne u 1 bubnuoreka [IOK
CHUCTEMAaTHU3alUs 3HAHUI https://m.edsoo.ru/ff0d61c6
OBUIEE KOJIMYECTBO YACOB I10 68
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9 KUIIACC

KoanuectBo yacos DJIeKTPOHHbIE
Ne HMara uudposeie
Tema ypoka Konrpoabnbie IIpakruueckue
n/n Bcero u3yuyeHusi oOpasoBaTesibHbIE
padoThI padoThI
pecypchbl
[Tepnonnueckuii 3aKoH.

1 [lepuoauueckas cucrema 1 bu6mmorexa [IOK
XHUMUYECKHX dJ1eMeHToB 1. 1. https://m.edsoo.ru/00adb59e
MenneneeBa
3aKOHOMEPHOCTH B U3MEHEHUU

2 CBOMCTB XUMHUYECKHX AJICMEHTOB 1 bubmorexa LHOK

B https://m.edsoo.ru/00adb6b6
MIEPBBIX TPEX MEPUOIOB

3 Knaccudukamus 1 HoMeHKIaTypa 1 bubnunorexa [JOK
HEOPraHWYECKUX BEIIECTB https://m.edsoo.ru/00adb7e2

4 Bubsl xuMuueckoil CBA3U U TUIIBI 1 bubmuorexa [JOK
KPUCTAJUIMYECKUX PELIETOK https://m.edsoo.ru/00adbac6
Konrtponsnas padora Nel o teme

5 «[ToBTOpEHUE U yrirydieHne 3HaHUi 1 1
OCHOBHBIX pa3/IeJioB Kypca 8 Kiaccay

6 Knaccudukanus XuMHuecKUx 1 bubnnoreka [JOK
peaKIui Mo pa3INyHbIM IIPU3HAKAM https://m.edsoo.ru/00adbcb0
[ToHsTHE O CKOPOCTH XUMUYECKOMN

7 eakuu. IIoHsATHE O TOMOT€HHEIX U 1 bubnnorexa [IOK
p ) https://m.edsoo.ru/00adbe9a
TEeTEPOTEHHBIX PEAKIIHIX
[TonaTHE 0 XMMHUYECKOM PaBHOBECHH.

bu6mmoreka [JOK
8 @DaKTOpHI, BIUAIONINE HA CKOPOCTh 1

XUMHUYECKOM PCaKun U MOJIOKCHUC

https://m.edsoo.ru/00adc28c
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XUMHYCCKOI'0 paBHOBECCHUS

OKHUCIINTEIIFHO-BOCCTAHOBHUTEIILHEIC

bubmuoreka [JOK

9
peakuu https://m.edsoo.ru/00adcade
Teopus 2IEKTPONIUTHYECKON
10 muccoranyu. CHIIbHBIE U cl1a0bIe buGnnorexa LIOK
' https://m.edso00.ru/00adcd68
3JICKTPOJIUTHI
11 HNoHHble ypaBHEHUS PEAKIIUN bubmorexa LIOK
yp peakdl https://m.edsoo.ru/00add448
XMMHYECKHE CBOMCTBA KUCIOT U
12 OCHOBAHHUH B CBETE IIPEICTAaBICHUN bubnmorexa LOK
p . https://m.edsoo.ru/00add5d8
00 2JIEKTPOJIUTUYECKON JUCCOIHAITIHI
XUMHYECKHE CBOMCTBA COJIEH B CBETE
13 [IpEACTABIIEHUI 00 bubnnorexa [IOK
peAl . https://m.edsoo.ru/00add8b2
AIIEKTPOJIMTUICCKON JTUCCOITHAITTT
14 TTousTie o runponze coien bubmmorexa [IOK
s https://m.edsoo.ru/00add9d4
15 O06o0mIeHre U cucTeMaTr3aIus bubmuorexa [JOK
3HAHUU https://m.edsoo.ru/00addd12
[IpakTrueckas padora Ne 1.
16 «lfemeHHe 3I<cnlz: UMEHTAJIbHBIX bubmmorexa LHOK
P https://m.edsoo.ru/00addbfa
3amau»
KonTponbnas padota Ne2 o teme
17 «DNEKTPOITUTHYECKAS TUCCOIIUALINS bubmmorexa LOK
p A 1A https://m.edsoo.ru/00addec0
XUMUYECKUE PEeaKIIMH B PACTBOPAX)»
OO0mras XxapakTepuCcTHUKa rajJoreHOB.
18 XUMHUYECKHUE CBOMCTBA HA TIPUMEDE bubmmorexa LOK
p p https://m.edsoo.ru/00addfe2
xJjopa
19 Xnoposogopoa. CossHast KUCIIOTa, bubnuoreka [IOK
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XUMUYECKHUE CBOWCTBA, MOJTyUYEHUE,

https://m.edsoo.ru/00ade104

MIPUMEHEHUE
[TpakTrueckas padota Ne 2 o Teme
20 «[lony4yeHue coNTHON KUCIOTHI bubmmorexa [JOK
i B . ’ https://m.edsoo.ru/00ade348
u3y4yeHue e¢ CBONCTB»
Brruncnenus no ypaBHEeHUSIM
21 XUMUYECKUX PEAKLIMNA, €CII OQUH U3 buGnnorexa LIOK
P ’ https://m.edso0o.ru/00ade488
peareHToB JIaH B U30BITKE
99 OO6m1as XxapakTepucTUKa 3JIEMEHTOB bubnuorexa [JOK
VIA-rpymimsl https://m.edsoo.ru/00ade64a
AJTOTpONTHBIC MOTU(DUKAIIMH CEPHI.
93 Haxoxnenue cepbl U €€ cCOeTMHEHUI bubnnoreka [JOK
B IIpUpoOJIe. XMMUYECKHE CBOWCTBA https://m.edsoo.ru/00ade64a
cepol
24 CepoBoaopoj1, CTpOEHHUE, bubnunorexa [JOK
bu3HYecKre U XMMHUYECKUE CBOMCTBA https://m.edsoo.ru/00ade802
Oxkcuabl cepsl. CepHas KMCIIOTA,
25 (1)1/1314%01(1/15 U xm\fnqecxne CBOICTBa bubnuorexa LIOK
’ https://m.edsoo.ru/00adea28
MIPUMEHEHUE
XUMUYECKUE PEAKIINH, JISKAIIUE B
OCHOBE IIPOMBIIIIIEHHOT'O CI0c0o0a
26 MIOJIyYEHUS CEPHOU KUCIIOTHI. bubnnoreka [JOK
XHUMHUUYECKOE 3arpsA3HEHUE https://m.edsoo.ru/00adec8a
OKpY’KaloIllel cpebl COeAMHEHUSIMU
cepbl
97 Beruucnenue MaccoBoOil oM BBIXOJ1a bu6mmorexa [IOK
MPOAYKTa PeaKIuu https://m.edsoo.ru/00adec8a
28 OO0m1as XxapaKTepUCTHUKa 3JIEMEHTOB bubmuorexa [JOK
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VA-rpynmsl. A30T, paclipocTpaHeHHE
B IIpupoe, GU3NIecKue u
XUMUYECKHUE CBOWCTBA

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

AMMHuak, ero ¢puznueckue u

bu6mmoreka [IOK

29 XHMUYCCKHE CBOMCTBA, OIYUCHUE B
i https://m.eds00.ru/00adf004
MPUMEHCHUE
[TpakTiueckast pabota Ne 3 o teme
30 «Ilomydenre aMmmuaka, U3y4eHue ero bubmorexa [JOK
i > 1Y https://m.edso0.ru/00adf180
CBOICTB»

31 A3oTHas KucioTa, e€ husndeckue u bubnuorexa [JOK
XUMHYECKUE CBOMCTBA https://m.edsoo.ru/00adf306
Hcnonb30BaHre HUTPATOB U COJICH
aAMMOHHS B KQUeCTBE MUHEPATHHBIX

32 no0peHnii. XMMHUYECKOE bubmmorexa LOK
YAORP ) . https://m.edso0o.ru/00adf518
3arpsi3HEHUE OKPY>KaloIIel cpebl
COETMHEHUSIMU a30Ta
®docdop. Oxcua pochopa (V) u

33 (1)00((11))0 pHa$1 KI/ICJ'I((i))Ta (b(pgsn(qe)CKHe " bubmorexa HOK

P . https://m.edso0.ru/00adf68a
XUMHUYECKHE CBOMCTBA, ITOJTYICHHE
Hcnonb3oBanue pocdatos B

34 KaueCcTBE MHUHEPAILHBIX YA0OpEHUH. bubnmoreka [JOK
3arpsi3HEeHUE MPUPOJTHON CpeIbl https://m.edsoo.ru/00adfc20
dbocdaramu
Yrnepon, pacnpocTpaHeHue B

35 npu E))z[e gmﬂzecéle 1 XUMUYECKHUE bubmorexa HOK

PEPOJE, https://m.eds00.ru/00adfd9c
CBOWCTBa
36 Oxkcunsl yriaepoaa, ux Gpusndeckue u bubnmuotexa [JOK

XUMHUYECKUE CBOUCTBA.

https://m.edsoo.ru/00adfebe
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DKOoJIOTUYecKre mpoodIeMBbl,
CBsI3aHHBIE C OKcH0M yriepoaa (1V)

37 VYronbHast KuciorTa u e€ coiu bubmmorexa LIOK
https://m.eds00.ru/00ae006c
[TpakTrueckas padota Ne 4 o Teme
"ITosrydyeHune yrieKucioro rasa. bubnuoreka [IOK

38
KauectBennas peakuust Ha kapOOHaT- https://m.edsoo.ru/00ae027e
roH"

[TepBoHavabHBIC TOHATHS 00
39 OpPraHUYECKUX BEIIECTBAX KaK O bubmmorexa [JOK
https://m.edsoo.ru/00ae054e
COCIMHEHUSX YTIIepoia
40 KpemHuuii u ero coequHeHus bubmmorexa LIOK
https://m.edso00.ru/00ae080a
[TpakTuueckast pabota Ne 5. Pemienue

41 SKCHEPUMEHTAIBHBIX 3324 110 TEME bubnunoreka [JOK
«BaxHeie HeMeTaIbl U UX https://m.edso0.ru/00ae0bf2
COCTMHECHUS
KonTponbnas padota Ne3 mo teme

42 «BaxHeime HeMeTaubl U UX bubmmorexa [JOK

https://m.edsoo.ru/00ae0e18
COCTUHEHUS»
OO0mias XxapaKTepuCTUKa XUMHIECKIX
AJIEMEHTOB — METAJIJIOB.

43 Merannuueckas CBsI3b U bu6mmoreka [IOK
MeTaJUIMYecKasi KpUCTauIndecKast https://m.edsoo.ru/00ae103e
pewmérka. Pu3nvecKre CBOMCTBA
METaJIIOB

44 XUMHUYECKUE CBONCTBA METAIIIIOB. bu6mmoreka [IOK

DNEKTPOXUMHUYECKUH psifg

https://m.eds00.ru/00ael1156
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HaIPSHKEHUN METaJIOB

OO0mue crnocoObl MOTYYEHUS
MmeTtauioB. CruiaBel. Beraucienus mo

45 aBHEHUSIM XUMHUYECKUX PEAKIIUHA bubmmorexa [IOK
P peartid, https://m.eds00.ru/00ae1156
€CJIM OJIMH U3 PEareHTOB COJEPKUT
pUMECH
46 ITonsiTrie 0 KOPPO3UU METAIIOB bubmorexa LIOK
PP https://m.edso0.ru/00ae1278
bubmuorexa [JOK
47
Lenoureie metans! https://m.edsoo.ru/00ae14b2
48 OKcuabl ¥ THAPOKCUJIBI HATPUS U bubnnoreka [JOK
KaJms https://m.edsoo.ru/00ae14b2
49 [Ilenoyno3eMeNbHbIE METATUIBI — bubimmoreka [JOK
KaIbIIMA U Mardui https://m.edsoo.ru/00ael5e8
50 Baxnelnme coemMHEHNS KaJIbIIUI bubmmorexa [TOK
g H https://m.edsoo.ru/00ae15e8
51 O00011eHNEe U CUCTEMATU3ALIS
3HAHUN
59 JKEcTKOoCTh BOJBI U CIOCOORI €€ bu6mmoreka [JOK
YCTpaHEHHUs https://m.edso00.ru/00ae1886
[IpakTuueckas padora Ne 6 o reme
53 "XEcTKOCTL BOABI 1 METOAEI €€ bubmiorexa LOK
" 8 8 https://m.edsoo.ru/00aelae8
YCTpaHECHHSI
bubmuorexa [JOK
54 A I
JTEOMIHITH https://m.edsoo.ru/00aelc64
55 AmdoTepHble CBOMCTBA OKCHIA U bubnnoreka [JOK
TUIPOKCHIA https://m.edsoo.ru/00aelc64
56 Kenezo bu6mmoreka [IOK
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https://m.edsoo.ru/00ael1d86

Oxcuipl, TMAPOKCHUIBI U COJIU JKEle3a

bu6mmoreka [IOK

> (1) u xene3a (111) https://m.edsoo.ru/00ae35e6
58 O000111eHrE U CUCTEMATU3ALMS
3HaHUH’
[TpakTuueckas padora Ne 7. Pemenue
59 JKCIIEPUMEHTAJIBHBIX 3a/1a4 110 TEME bubnuorexa [JOK
«BaxHeume MeTaJlIbl U UX https://m.edsoo.ru/00ae3de8
COCTUHEHUS
Borurcnenus o ypaBHEHUSIM
XUMHUYECKHUX PEAKIIHii, €CIU OJIUH U3
50 pEareHToB JIaH B U30BITKE UITN bu6mmorexa [IOK
COACPXKUT IpuMecH. Beruucienus https://m.edso00.ru/00ae1750
MacCOBOH JOJIH BBIX0OJIa MPOAYKTA
peakiuu
61 O06o011eHre U cucTeMaTHu3alus
3HAHUH
KonTponbHnas padora Ne4 o Teme
62 «Bakueime MeTaIbl ¥ UX
COCTMHECHUS
63 BemectBa u matepuansl B bubmuorexa [JOK
IIOBCEIHEBHOM KU3HU YeI0OBEKa https://m.edso0.ru/00ae3f50
64 XHUMHUUYECKOE 3arpsi3HEHUE bubnnoreka [JOK
OKPYXKaroIlEe cpebl https://m.edso0.ru/00ae4270
65 Ponp xumuu B pemieHnn bubnnoreka [JOK
AKOJIOTUYECKHX MPOoOIeM https://m.edso0o.ru/00ae4270
66 PesepBublit ypok. O0o0IeHNE U bub6nuorexa [IOK

cUCTeMaTH3alus 3HaHUH

https://m.edsoo.ru/00ae0d0a
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PesepBHeiit ypok. O600IICHHE U
cucTeMaTu3aIus 3HaHui

67

PesepBHbIil ypok. O0001ICHNE U
cUCTeMaTH3aIHs 3HAHUH

OBIIEE KOJIMYECTBO YACOB I10
I[TPOT'PAMME

68

68

bu6mmoreka [IOK
https://m.edsoo.ru/00adb33c

bu6mmoreka [IOK
https://m.edsoo.ru/00ad9ch2
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