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HOACHUTEJIBHASA 3AIIUCKA

[IporpammMa 1Mo XMMHH Ha YPOBHE OCHOBHOTO O0IIEro oOpa3oBaHus, COCTABICHHAs Ha OCHOBE TPeOOBAHUMN K pe3yibTaTaM OCBOCHHSI OCHOBHAS
oOpazoBaresibHas IporpaMma OCHOBHOTO 0011ero oopazoBanusi, npeacrarierHHas B @I'OC OO0, a Taxxe Ha 0ocHOBE (penepaibHOi paboueit MporpaMmbl
BOCTIUTAHUS U C YUETOM KOHIICTIIIUH MTPETIOIaBaHus Kypca peaMeTa « XuMEs» B 00pa3oBaTeIbHbIX opranuzanusax Poccuiickoii @eneparui .

[IporpaMMa mo XuMHM JaeT MpPEJCTaBICHHUE O IMpeaMeTax, OOLIyl0 CTpaTeruto oOy4yeHHs, BOCIUTAHUS U Pa3BUTHUS OOy4aromIMXCs B paMKax
y4eOHOTO MpeMeTa, yCTaHABINBACT 00s3aTeIbHOE MPEIMETHOE CO/IepKaHue, 00ecIieyBaeT 00ECIIeYeHHE ero Mo KJIaccaM U CTPYKTYpHpPOBaHHE IO
pazzenaM M Te€MaM MpPOrpaMM [0 XWUMHUH, ONpPENEseT KOJUYECTBEHHBIE M KAUECTBEHHBIC XapPaKTEPUCTUKHU COAEPKAHUS, PEKOMEHIYEMYIO
MIOCJIEI0BATEIBHOCTh U3YUEHUS. XUMUS C YUETOM MEXIIPEIMETHBIX U BHYTPUIIPEIMETHBIX CBSI3€H, IOTUKU y4E€OHOIO IIPOIECCa, BO3PACTHBIX KaTErOpHii
o0yJarouxcsi, ONMpeAessiioT BOZMOXKHOCTH MPEAMETa ISl peain3aluu, TpeOOBaHUS K pe3yibTaTaM OCBOEHUSI OCHOBHOM 00pa30oBaTeNIbHOM MPOrpaMMBI
Ha ypoBHE 0a30BOro 00IIeT0 00pa30BaHMsA, a TAKXKe TPEOOBAHMS K pe3yibTaTaM OOy4eHHS XMMHH Ha YPOBHE IIeJIe H3ydeHHs MpeIMeTa i OCHOBHBIX
BUJIOB Y4eOHOTO MpoIiecca. -MI03HABATEIbHOM ESATEIHbHOCTH 00YJaroIIerocs o OCBOSHUIO y4eOHOTO CoJIepKaHusl.

3HaHue CITy)KUTeNel Mupa Uit OPMHUPOBAHUS MUPOBO33PEHHS 00YYAIOIIETOCS, €r0 MPEICTABICHUH 0 MaTepHaIbHOM E€AMHCTBE MHUPA, TJIaBHAS
POJIb KOTOPOTO 3aKitoyaeTcss B (POPMUPOBAHUM XMMHH TMPEJICTABICHUN O B3aMMOIPEBPALICHHUSIX YHEPTHH U O 3€MHBIX TelaxX B MPUPOJE, O MyTIX
pelieHus nmpoOseM, CBA3aHHbIX C Pa3BUTHUEM 4YEJIOBEUECTBAa —BOM MPUPOAbI, SJHEPIETUUYECKOM, MaTEpUaIbHON U OCHOBHOI 0€3011aCHOCTH, IPOOJIEMBI
3/1paBOOXPAHEHUS.

N3ydenue xumuu:

obecrieyeHre yCIoBui sl CaMOPa3BUTHS U KYJIbTYpPbI IMUHOCTH, €€ 00IIel 1 pyHKIIMOHAIBHOTO (POPMUPOBAHMSI IPAMOTHOCTH;

BHOCHUT BKJIaJl B HaBBIKM MBIIUIEHUS U TBOPUECKHE CIIOCOOHOCTH OOYYAIOIIMXCS, HaBBIKM HMX CAaMOCTOSITEJIbHOM Y4eOHOW JIesiTeNbHOCTH,
HKCHEPUMEHTAIbHBIX M UCCIIE0BATEILCKUX YMEHUH, HEOOXOJUMBIX KaK B TOBCEAHEBHOM KU3HU, TaK U B PO(PECCUOHATLHOMN 1EATEIbHOCTH;

3HAKOMCTBO CO CIEIM(PUKON HaAyYHOTO MBILUICHHUS, 3aKJIa/IbIBAIOIIEE OCHOBBI 1IEIOCTHOTO B3IJIsAa HA €IUHCTBO MPUPOJIbI U YEJIOBEKA, SABIISETCS
OTBETCTBEHHBIM ATaoM
B Pa3BUTUU €CTECTBEHHO-HAYYHON IrpaMOTHOCTH 00Y4arOIIUXCS;

cojeiictBue (POPMUPOBAHHMIO IIEHHOCTHOTO OTHOUIEHUS K €CTECTBEHHO-HAYYHBIM 3HaHMSM, K IPUPOJAE, K YEIOBEKY, BHOCUT CBOW BKJIAJ B
9KOJIOTMUYECKOE 00pa30BaHNe 00yUYaOIIUXCS.

OTH HampaBieHHUs B OOyYEHUH XUMHMU HPUBOJAT K CHELU(PUUECKOMY COJIEPKAHHMIO Y4eOHOro MpeaMeTa, KOTOPBIN SIBISETCS MeAaroruuyecKu
aJlalITUPOBAHHBIM OTPAKEHUEM HAIPABJICHMS HAYKH XMMHUH HA ONPEIEIICHHOM JTalle €€ Pa3BUTHS.

Kypc xumum Ha ypoBHe 0a30BOro o00mIero o0Opa3oBaHUsS, OPUEHTUPOBAHHBIM Ha OCBOEHHE OOYYaIOIMIUMHCS, COOTBETCTBYET CHCTEME
NIEPBOHAYAJIbHBIX OHATUH XMMHH, OCHOBAM HEOPTaHMUYECKON XUMUHU U HEKOTOPHIM Ba)KHBIM IOHSATUSAM OPraHUUYECKON XUMUU.

CtpykTypa coliep:kaHus IPOrpaMMBbI IO XMMHUH ¢()OpMHUPOBaHA HA OCHOBE CUCTEMHOIO IOCTYIA K ee n3ydeHuto. Cojiep>kaHrue COCTOUT U3 CUCTEM
MOHATUN XMMHUYECKHX 3JIEMEHTOB M CHCTEM BELIECTB, a TaKXkKe IOHATHH XuMudeckoro pexuma. O0ecrneunBaTh 3TH CHCTEMBI CTPYKTYPHO
OpPraHU30BaHHOM JIEATEIBHOCTHIO 110 MPUHIUITY TOCIEI0BATEIbHOTO PA3BUTHS 3HAHUI Ha OCHOBE MPEJICTABICHHBIX HA Pa3HBIX YPOBHSAX TEOPETUUECKUX
OCHOB:



— AaTOMHO-MOJIEKYJISIPHOI'O YUEHUS KaK OCHOBBI BCEI'O €CTECTBO3HAHMS;
Ilepuonnueckoro 3akona JI. 1. MeHieneeBa kKak OCHOBHBIE 3aKOHbI XUMUU;

YUEHUS O CTPOEHUU aTOMa U MEULIMHCKOM CBSI3U;

[TpencraBiaenuit 00 3IEKTPOJUTHUECKON AUCCOLUALIMM BEIIECTB B paCTBOPAX.

Teopernueckue 3HaHNUS, OCHOBAaHHBIE HAa SMITUPUYECKH TIOTYYEHHBIX U OCMBICIIEHHBIX (DaKTaX, pa3BUBAIOTCS MOCIIEI0BATEIBHO OT OJTHOTO YPOBHS
K mpouenype, GyHKUHOHUpOBaHUE (QYHKUHMH OOBACHEHMS M IPOTHO3MPOBAHUS CBOMCTB, CBOMCTB M BO3MOXKHOCTEH MPAKTUYECKOIO NMPUMEHEHUS U
IIOJIy4YEHUS U3y4aEeMbIX BELIECTB.

OcBoeHue nporpaMm Mo XMMHHU CIIOCOOCTBYET (POPMUPOBAHUIO MPEACTABIECHUHN 0 PU3NUECKUX pe3ysbTaTaX HAyYHbIX KapTUH MHpa B JIOTHKE €
CUCTEMHOM MPUPObI, IEHHOCTHOTO OTHOUIEHUSI K HAYYHOMY 3HAaHHUIO M METOJaM MO3HaHUs B Hayke. V3yueHue XuMuM NPOUCXOJUT C IIPUBIICUEHHEM
3HaHUI U3 paHee U3y4eHHbIX Hay4HBIX MpeaMeToB: «OKpysxaromuid Mupy», «buonorus. 5—7 knaceb» u «dusnka. 7 Kiacey.

[Ipy wu3ydyeHMH XMMHUM NPOUCXOAST 3HAHUS OCHOB MEIMIIMHCKOM HAayKM Kak o0O0JacTH COBPEMEHHOI0 €CTECTBO3HAHMSI, IPAKTHUYECKOMH
JeSITEeIbHOCTH YEJIOBEKa U KaK OJHOM M3 COCTaBIIAIOIIMX MHUPOBOH KyinbTypbl. OCHOBHas 3ajauya IpeIMeTa COCTOUT B IOCIEI0BaTEIbHON CHUCTEME
(byHIaMEHTAIBHBIX 3HAHUH — (YHJIaMEHTAIBHBIX (aKTOB, OOBSICHEHUH, TCOPHUH B TEOPUH, TOCTYITHBIX 0000IIEHUIT MHPOBO33PEHUIECKOTO XapaKTepa,
S3BIKOBOM HayKH, B OOIIEHUH C TPAJULIMOHHBIMHU METOIaMH IO3HAHUSA [TPU U3YUEHUH BEIECTB U (PyHIaMEHTAIbHOIO IPUHLIUIA, B PA3BUTUU U Pa3BUTUU
[I03HABATENIbHBIX YMEHUM U UX MPUMEHEHUS. B y4eOHO-II03HABATEIbHON U yUeOHO-UCCIIE0BATENbCKON AESITEIbHOCTH, OCBOEHUU MPaBUJl O€301aCHOTO
oOpallleHus C BELECTBAMU B IIOBCEIHEBHON KU3HH.

[Ipu u3yyeHnr XMMUU Ha YPOBHE OCHOBHOT'O 00111ero 00pa3oBaHMsl Ba)KHOE 3HAUEHNE IPUOOPEIH TaKUe LENH, KaK:

— TpeOyeT MHTEJIEKTYalbHO pa3BUTON JIMYHOCTH, FOTOBOM K caMOOOpa30BaHUIO, COTPYJHHUYECTBY, CAMOCTOATEIBHOMY NPUHATHIO PELICHUH,
CIOCOOHOM alanTUPOBATHCS K OBICTPO MEHSIOUIMMCS YCIOBUSM KHU3HU;

— KauecTBO OOy4YeHMs Ha cHUCcTeMaTh4Yeckoe MpUoOIIeHne 00y4aroumXxcs K CaMOCTOATEIbHOM M03HABATEIbHON JEATEIIbHOCTH, OOETPUHATHIM
METOJIMKaM [TO3HaHUs, POPMHUPOBAHUIO HAIIPABIEHHON MOTHBAIIMK U Pa3BUTHUIO CIOCOOHOCTEHN K XUMUU;

— obecrieueHue yCIOBHH, BKIIOUeHHE 0OyueHHs B oOyueHHE Pa3HOOOPa3HOM NesTeIbHOCTH, MO3HAHUS U CAMONO3HAHUS, KIKOYEBble HABBIKU
(KJTHOYEBBIX KOMITETEHIIHIT), 00LIeUeI0BEYECKOe 3HAaUEHNE JJIs PA3IMYHBIX BUIOB JESTEIbHOCTH;

— MOAJIEPKHUBAET OOLTYIO (PYHKIIMOHAIBHYIO U €CTECTBEHHO-HAayYHYIO TPAMOTHOCTb, B TOM YHCJIE YMEHHH OOBSACHATH M aHAIM3UPOBATh TPOOIEMbI
OKpY’KaIOIller0 MHUpa, UCMOJb3Ysl 3HaHUS U ONBIT, NOJYyUYEHHbIE MPU U3YYEHUHM XUMUH, IPUMEHATh UX IpU OOecreueHUu NpodsieM B MOBCEAHEBHON
KHU3HU U TPYJOBOH J1€ATEIbHOCTH;

— OTHOIICHHUE K YYalTUMCS TYMaHUCTHYECKUX OTHOIIEHUH, TOHMMAaHUe IEHHOCTE!, HayYHbIX 3HAaHUN JUI pa3paO0TKH 3KOJIOTMYECKUX MPUHIIUIIOB
MOBE/ICHUS B OBITY U TPYJOBOMU JAESITEIBHOCTH B LEJSIX COXPAHEHUS UX 37I0POBbsSI U OKPYKAIOIIeH MPUPOAHON Cpebl;

— pa3BUTHE MOTHUBALMHU K OOYyYEHMIO, CITIOCOOHOCTEH K CAaMOKOHTPOJIIO M CaMOBOCIIHUTAaHHIO Ha OCHOBE (POPMHPOBAHHUS OOIIEUETIOBEUECKUX
LIEHHOCTEH, MOJTOTOBKU K OCO3HAaHHOMY BBIOOPY MPOGMIISl U HAIIPaBIEHHOCTU JAJIbHEUIIET0 00y4YeHUsI.

OO11ee KOIMUECTBO YacOB, OTBEACHHOE JUIsl M3yUeHUsI XMMHUU HA YPOBHE OCHOBHOTO 00Iero oopasoBaHusl, coctapiser 136 yacos: B § kiacce —
68 gacoB (2 yaca B Hezento0), B 9 kiacce — 68 yacoB (2 yaca B HEZCIIO).



COJAEP/KAHUE OBYYEHUA

8 KVIACC

IlepBoHayajbHBIC XUMHYECCKHE NOHATHS

[Ipenmer xumuu. Ponb XuMuM B KM3HU 4YeIOBeKa. XUMHsS B CUCTeME Hayk. Tena u BemiectBa. @U3nyecKue CBOMCTBA BELIECTB. ArperaTHoe
cocTosiHue BeecTs. [Ipeioskenue o MeToax No3HaHUS B XUMHUM. YucTble BeniectBa U cMecH. CriocoObl pa3esieHus: cMecei.

ATOMBI U MOJIEKYJIbl. XUMHUUYECKUE 3€MEHThI. CUMBOJIBI 3JIEMEHTApHBIX JIEMEHTOB. [IpocThie U CII0KHBIE BelleCTBa. ATOMHO-MOJIEKYJIIPHOE
yUYEHHUE.

Xumuueckas Qopmyna. BaleHTHOCTP aTOMOB XMMHUYECKHX OJJIEMEHTOB. 3aKOH TIOCTOSIHCTBA cocTaBa BemiecTB. OTHOCHTENbHAS aTOMHAas
Macca. OTHOCUTENbHAs MOJIEKYJIIpHas Macca. MaccoBast 10JI1 XMMHUYECKOIO DJIEMEHTA B COCUHEHMSIX.

KonnuectBo BemectBa. Monb. Monsipaass Macca. B3auMocBsi3p KoimdecTBa, Macchl M 4HCla CTPYKTYPHBIX BelecTB. Pacuérel mo dopmymnam
pe3yJIbTaTOB.

dusnyeckue M MEXaHUYECKHE sBJICHUS. XMMHMUECKas peakuuss U €€ [PU3HAKU. 3aKOH COXpPAHEHHs] MacC BELIECTB. XUMHUECKUE
ypaBHeHus. Knaccudukaiys 5KOHOMUYECKOr0 BO3ACHCTBUS (COEIMHEHUS, PAa3JIOKEHUs, 3aMEHbI, 0OMEHa).

Xumuueckuii IKcnepumenm :

3HAaKOMCTBO ¢ XUMHYECKOM MOCY101, TpaJiuLIMOHHBIE pabOTHI B 1a00paTOpru U MpUeMbl 0OpalleHus ¢ 1abopaTOPHBIM 000pyI0BAHUEM, U3YUEHHUE
U onmcaHue (U3NIECKUX CBOWCTB 00pa3I0B HEOPraHMYECKHX BELIECTB, HAOMOJeHNE 32 (PU3NYECKUMH BellecTBaMH (TUIaBJICHUE BOCKA, TastHUE JIbJa,
pacTupaHue caxapa B CTYIKE, KMIIEHHE W KOHJAEHCAIMs BOJbI) U XMMHUYECKHMMHM BEIECTBAMHU (FOpPEHUE CBEYHM, NMPOKAJIMBAHWE MEIHON MPOBOJIOKH,
B3aUMOJICHCTBHE Mejla C KHCIOTOW) HaOmrofeHue, HaOMI0/IEHHEe W OINHCAHWE TMPU3HAKOB TMPOTEKaHUS BO3JCHCTBUA (pa3joKEHHE caxapa,
B3aMMOJICHCTBHE CEPHOM KHUCIOTHI ¢ XJIOpUAOM Oapusi, pasnoxenue rugpokcuna menu (II) mpu HarpeBaHuM, B3aMMOJEHCTBHE Xelle3a ¢ PaCTBOPOM
tBepaoi Meau (I1)), cmoco0® m3ydeHus pasfeneHus cMeced: ¢ MarHUTOM, (UIbTPOBAaHHEM, BBIIApUBAHUEM, IUCTHILISALMEN, Xpomarorpaduei,
MIPOBE/IEHUEM OUMCTKH IMOBApEHHOM COJIM, HAOIIOICHUEM U OIIMCAaHUEM PE3yJIbTaTOB MPOBEIECHUS OMbITA, MILTIOCTPUPYIOIIEr0 3aKOH COXPaHEHHsI Macc,
CO3/1aHUS MOJIETIEN MOJIEKYJI (IIapOCTEPKHEBBIX ).

Baskneiimue npeacraBuTe I HEOPraHUYeCKUX BellecTB

Bo3nyx — cmech raza. CocraB Bo3ayxa. Kucnmopon — snemeHT u mpocroe BemiecTBO. HaxokaeHue kucinopoja B Hpupoae, QU3NYECKue U
XUMUYecKue cBoicTBa (peakuuu ropeHus). Oxcuabl. [Ipumenenne kuciaopoaa. CriocoObl TMONydeHUs KUCIOpoaa B JabopaTopusx M Ha
npousBoicTBe. KpyroBopot kuciopoza B mpupoze. O30H — ajutoTporiHas MoAu(UKaLUs KUCIOpOIa.

TernoBoit >PPeKT XUMHUECKOTO COCTOSHHUSA, TEPMOXHMHUYECKHE YpaBHEHHS, 3K30- U SHAOTEPMHUYECKHE COCTOSHHUA. TOMIMBO: yroib u
MeTaH. 3arpsi3HeHHe BO3/yXa, CTeNeHb MapHUKOBOTO 3¢ (deKTa, pazpylieHue 030HOBOTO CIIOSI.

Bogopon — snmemeHnT u mpoctoe BemiecTBo. Haxoxaenue B mpupone, (GU3NYECKUX M XHMUYECKHMX CBOMCTBaX, NMPUMEHEHHH, CIoco0ax
nostydeHus. Kucnorsl u comnmu.

Mossipablii 06beM raza. PacuéTsl Mo XUMHUYECKUM YPaBHEHUSIM.



®usnueckue cBorcTBa BoAbl. Boga kak pactBopurens. PacTBopel. HachllieHHbIE M HEHACBIEHHBIE PAacTBOPHI. PacTBOPUMOCTB BEILIECTB B
Boze. MaccoBas [10JIs BEeLECTBa B pacTBOpe. XUMHUUYECKUE CBOMCTBA BoAbl. OcHOBaHMsA. Pojb pacTBOpOB B IpUPOAE U B )KU3HM yenoBeka. Kpyrosopor
BOJIbI B IIPUpPO/IE. 3arps3HEHUE OKpYXkarollel cpenbl Bog. OXpaHa U OYHUCTKA BOJBI.

Knaccudukanus Heopranndeckux coenuHeHuid. Oxcunpl. Knaccugukanus okcuaos: oneodpasyronue (OCHOBHbIE, KUCIOTHbBIE, aM(pOTEpHBIE) U
Heconeobpasyrone. Homenknarypa okcnoB. @u3nuecKkue 1 XMMUYECKHE CBOMCTBA OKCHIOB. [lomydenue okcumoB.

OcHoBanus. Knaccugukanuss ocHoBaHMH: HIENOYM UM Hepellaemble OcHOBaHMs. HoMmeHknarypa ocHoBaHuil. OCHOBaHBI (u3uyeckue Hu
XMMHYECKHE CBOMCTBA. [loiryyeHrne ocCHOBaHUM.

Kucnorsl. Knaccudukanus xucnot. Homenknatypa kucior. @U3nuecKkue M XHMHUYECKHE CBOMCTBA KHUCIOT. PsJl akTMBHOCTH METaslIoB
H. H. bekeroBa. [lonyuyeHune KUCIOTHI.

Comu. Homenknatypa cosieil. @u3nueckue 1 XUMUYECKHE CBOMCTBa coiu. [lonmydyenue comneit.

I'eneTnyeckas CBsI3b MEXKIy KJIACCAMH HEOPIaHUYECKUX COCIUHEHUM.

Xumuueckuii 3xcnepumenm :

KaueCTBEHHOE OIPE/IETICHUE CO/IEP KaHNS KUCIIOpO/Ia B BO3/lyXe, IOIy4eHHe, cOOp, paclioO3HAaBaHUE U U3yUYE€HUE CBOMCTB KUCIOPO/a, HAOII0ACHHUE
B3aUMOJICHCTBHS BEIIECTB C KHUCIOPOAOM M YCIOBUH BO3HMKHOBEHHS U MOBBILICHMS TOpeHus (Iokapa), 03HaKOMJICHHE C BBHIOOPKAMU OKCHUJOB U
OIHMCaHUE UX CBOMCTB, NOJIy4eHHE, cOOp, pacCliO3HABaHUE U U3yYEHUE CBOMCTB OKCHUIOB (TOPEHUE), B3aUMOJICHCTBUS BenkoOpUTaHuu ¢ OKCUI0M MEAU
( II) (B03MOkHO UCTIOIB30BaHUE BUIEOMATEPUAIIOB), HA0JII0ICHHE 00pa310B BELIECTB, BXOAIINX B COCTaB 1 MOJIb, HCCIIEI0BaHHE PACTBOPEHUS BELIECTB
C Pa3JIMYHOM PAaCTBOPUMOCTBIO, IIPUTOTOBJIEHUE PACTBOPOB € ONPEAEICHHON TEMIIEPATypOr JOJIE PACTBOPEHHUs BEIIECTBA, B3AUMOJEHCTBHE BOJBI C
MeTajulaMH (HaTpUeM U KaibliieM) (BO3MOXKHO HCIOJIb30BAHUE BUAECOMATEPHAJIOB), HCCIeI0BaHNE 00Pa3ll0B HEOPraHMUECKUX BEILIECTB pa3IUyHbIe
KJIaCChl, HAOJIIOJIEHNE 33 MU3MEHEHHEM OKpAacKW HMHIMKATOPOB B pacTBOpax KHUCIOT M Iejoyell, uzyuyeHue B3aumopencTBus okcuga menu (1) c
pPacTBOPOM CEpHOM KUCIIOTHI, KUCIOT ¢ METaJlJIaMU, ObICTpasi HEUTpaau3alus, MoJyueHlue HepacCTBOPUMbIX OCHOBAaHU, BBITECHEHHE OJHOTO MeTaja
JIPYTUM U3 pacTBOPA TBEPJOTO BELIECTBA, PEIICHHUE SKCIEPUMEHTAIBHBIX 33134 110 TeMe « BaxxHelme KiIaccel HEOPraHMYECKUX COCIUHEHUI.

[epuoanuecknii 3akoH u Ilepuogumyeckas cucrema mno 3aementam /I, U. MenneneeBa. CtpoeHne aroMoB. XMMHYECKas
cBsI3b. OKHCINTEIbHO-BOCCTAHOBUTEIbHbIEC COCTOSHUSA

IlepBble MepbI IO OPraHU3aIMK MHILEBBIX IEMEHTOB. [Ipenoxkenne o rpymmne CX0AHbIX JI€MEHTOB (LLeI0OYHbIE U I1€T0YHO3eMeNbHbIE METAILIbI,
rajloreHbl, UHEPTHBIE Ta3bl). DIEMEHTHI, CoepkKalre aM(pOTEpHbIE OKCUIbI U THIPOKCUIBL.

[lepuonnueckuii 3axoH. Ilepuoanueckas cucrema ynpasienus snementamu 1. . Menneneesa. KopoTkonepuo/iHas U JUIMHHONIEpUOAHAS (POPMBI
Ilepnonnueckoii cucteMsl OCHOBHBIX d1eMeHTOB 1. 1. Menneneesa. Ilepuons! u rpynmsl. @PU3M4ECKUN CMBICI TIOCIE0BATEIBHOIO HOMEPA, HOMEPOB
IIEPUOJIOB U IPYIIIBI JIEMEHTOB.

Crpoenne atomoB. CocTtaB aToMHbBIX sifep. M3oTombl. D1aeKTpoHbl. CTpOUTENBCTBO 3JEKTPOHHOTO 000JI04Ka aTOMOB MepBbIX 20 3JIE€MEHTOB
[Tepnonnueckoir cucremsl [[. 1. MenaeneeBa. XapakTepuCcTUKa XHMHYECKOTO JJEMEHTAa IO €ro IOJIOKEHUIO B IEPUOJMYECKOW CHUCTEME
. . Menneneena.

3aKOHOMEPHOCTH U3MEHEHUS paJlyca aTOMOB 3JIEMEHTAPHBIX 3JIEMEHTOB, METANTNYECKUX  HEMETAJUTMUECKHUX CBOIMCTB MO TpyMIaM U EPUOIaM.



3HaueHue NepuoINYECKOro 3aKOHA U MEPUOINYECKON CUCTEMBI SIBJISIOTCS 3JIEMEHTAMM pa3BUTUS Hayku U npakTuku. J[. . MenneneeB — yuéHslii
U TPaKIaHUH.

Xumunueckas cBsa3b. KoBaneHTHas (110J1IpHas U HEMOJIIPHAs) CBSI3b. DJIEKTPOOTPULATEIBHOCTh XUMUYECKHUX 2JIEMEHTOB. MIOHHAs CBA3b.

Crenenp  okucieHus. OKMCIUTENBHO-BOCCTAHOBUTENIbHBIE  COCTOsIHUA. [Ipolecchl  OKMCIIEHMSs M BOCCTaHOBJIECHMA. OKHCIUTENH |
BOCCTaHOBUTEIIH.

Xumuueckuii IKcnepumenm :

n3yueHne oOpa3loB BEUIECTB METAUIOB M HEMETAIOB, B3aUMOJICHCTBUE THMIPOKCHIA IIMHKA C PACTBOPAMH KUCIIOT U LIEJIOYEH, MPOBEICHHE
OIIBITOB, UJUTFOCTPUPYIOIIMX BOSHUKHOBEHHE OKHCIUTEIbHO-BOCCTAHOBUTEIbHBIX SABJICHUN (TOpEHHE, PEXKUM PA3JI0KEHHSI, COSUHEHU).

Meoswcnpeomemnwie ceasu

Peanuzanus MeXNpeIMETHBIX CBA3EH IPU U3yUEHUU XUMHH B 8 KJIACCE OCYLIECTBIIAETCS IOCPEACTBOM UCIIOIb30BaHNUS KaK €CTECTBEHHO-HAYYHbIX
MOHSTHUM, TaK U TIOHATUH, SIBJISIFOIIMUXCS CUCTEMHBIMHU ISl JIETKUX BEILLECTB €CTECTBEHHO-HAYYHOI'O [IUKJIA.

OOwie ecTecTBEHHO-HAyYHbIE IOHATHUS: Hay4yHble (aKThl, I'MIIOTE3a, TEOPHs, 3aKOH, aHAJIM3, CUHTE3, Kiaccu(UKalus, MEepPUOJUYHOCTD,
HaOJI0ICHNE, SKCIIEPUMEHT, MOJICIIMPOBAHKE, U3MEPEHHE, MOJIEITb, SIBIICHHE.

®dusuka: MaTepus, aTOM, JJIEKTPOH, IPOTOH, HEUTPOH, MOH, HYKJINJ, U30TOIBI, PAJUOAKTUBHOCTD, MOJIEKYJIA, CPEIHUN 3apsill, BELIECTBO, TEJIO,
00BEM, arperaTHOe COCTOSIHHE BEIIECTBa, ra3, (pu3nueckasi BeIMUMHA, BETMYMHA U3MEPEHUs, KOCMOC, TIaHeTa, 3BE3/b1, COHIIE .

buonorus: porocuntes, npixanue, ouocdepa.

I'eorpadus: armocdepa, ruapocdepa, moIe3HBIE HCKONIAEMbIE, TOPHBIE TOPOIBI, TIOJIE3HBIE HCKOTIAeMbIE, TOTUINBO, BOJHBIE PECYPCHI.

9 KJIACC

BemecTBo M XMMHYeCKas peaklus

Ilepnoanueckuii 3akoH. [lepuoaudeckas cucrema ynpasiieHus anementamu /1. 1. Menaeneesa. CTpoeHue aToMOB. 3aKOHOMEPHOCTb B CBOMCTBE
PACKPBITHS JIEMEHTOB MEPBBIX TPEX MEPUOAO0B, KaJIHs, IPEBPALECHUN U UX COCTMHEHHI B COOTBETCTBUU C IIOJIOKEHUEM IEMEHTOB B lleproanueckon
CUCTEME U IIOCTPOCHUU UX aTOMOB.

CrpoeHne BemecTB: BHIbl XMUMHUYECKHUX CBs3ed. TUNBI KPHUCTAUIMYECKUX PEIIETOK, XapaKTEpU3YIOLIME CBOMCTBA BEIIECTB IO THILY
KPUCTAJUTMYECKON PEMETKH U BULY XUMHYECKOU CBSI3H.

Knaccupukanus um HOMEHKJIAaTypa HEOPraHMYECKHX BElIeCTB. XMMHUYECKHE CBOMCTBA BEIIECTB, OTHOCSIIMXCS K Pa3IUYHBIM Kjlaccam
HEOPraHWYECKUX COCANHEHUH, TEHETUYECKAsl CBSI3b HEOPIaHMYECKUX BEIIECTB.

Knaccudukanus Bo3eiicTBUs BCI€ACTBUE PA3IMUHBIX IPUYHUH (IO IPUYMHE U COCTABY, BOZHUKAIOLIEMY B SIBJICHHUSX, IO TETJIOBOMY 3¢ deKkTy, 1o
MPUYMHE CTETEeHU OKHUCIIEHUS XMMHUYECKUX 3JEMEHTOB, MO OOpaTHUMOCTH, IO IOCJIEJOBATEIbHOMY KaTalu3aTopy). DK30- U 3HJIOTEPMHUYECKHE
COCTOSIHMSI, TEPMOXUMHUYECKUE YPABHEHUS.



[Ipennoxenue o pexxuMe YIKOHOMUYECKOTO peskuMa. [loHsiTre 00 00paTUMBIX M HEOOPATUMBIX MHUIIEBHIX peakiusaX. [IpennoxkeHne 0 roMOreHHbBIX
U reTeporeHHbix peakuusx. [Ipemnoxenue o katanuse. [lpennoxxenre o xumuyeckoM paBHOBecHH. DaKTOPhI, BIUAIOMIME HA CKOPOCTh 3KOHOMHUYECKOTO
COCTOSIHMSI M TIOJIO’)KEHHE XUMUYECKOTO PaBHOBECHS.

OKHCIUTENbHO-BOCCTAHOBUTEIbHBIE ~ COCTOSIHUS, JJIEKTPOHHBIA  OajaHC, OKHCIUTEIbHO-BOCCTAHOBUTENbHBIE cocTosiHUS. CocTaBieHHe
METOJIMYCCKUX OKUCIUTEIHbHO-BOCCTAHOBUTEIHHBIX METO/IOB C CIOIB30BAaHUEM METO/1a OaslaHca OanaHca.

Teopus >IEKTPOIUTUYECKOW JUCCOLNMALMU. DIEKTPOIUTHl U  HEAIEKTPOIUThl. KaTHOHBI, aHMOHBL. MeXaHu3M [HUCCOLUMALUU BEIIECTB C
Pa3TMYHBIMU XUMUYECKUMHU CBsi3siMU. CrerneHs aucconuanuu. CHIIbHBIC U CIIa0bIe DIICKTPOIIUTHI.

Peakuuu noHHoro oomMeHa. Y ciioBusi MpOTEKaHUs HOHHOTO 0OMEHa, TIOJTHBIE U COKpAIEHHbIE HOHHBIE ypaBHEHUSI. CBONCTBA KUCIIOT, OCHOBaHHMA
Y COJICH B CYIIECTBYIOUIUX JIEKTPOJMTHUECKUX JuccoIuanusax. KauecTBeHHbIe COCTOSHMS Ha HOHBI. [Ipeokenne o THApoIIn3e COu.

Xumuueckuii 3xcnepumenm :

o0cieroBaHNE ¢ MOJACISIMU KPUCTALTUMYCCKUX PEMIETOK HEOPraHWYECKUX BEIISCTB METAJUIOB M HEeMETaioB (rpadura m anmasa), CIONKHBIX
BEIIECTB (XJOpHAa HATpHsl), UCCICOBAHHE 3aBUCUMOCTU CKOPOCTH XMMHUYECKOTO pPEXUMa OT BO3JACHCTBHUS PA3NUYHBIX (AaKTOPOB, MCCIEAOBAHUE
3JIEKTPOIPOBOAHOCTH PACTBOPOB BEIIECTB, MPOIIECCOB AMCCOLMAIIMU KHUCIIOT, MIEIOYeH U coJield (BO3MOXKHO HMCIOJB30BAaHUE BHJICO MaTEPUAIIBI),
MIPOBEJICHUE OMBITOB, HIUTIOCTPUPYIOLIUX IPU3HAKYU TPOTEKAHUS HOHHOTO oOMeHa (00pa3oBaHue OCaIKH, BbIIEJICHHE Ta3a, 00pa3oBaHue BObI), OIBITOB,
WJUTIOCTPUPYIOIIUX TPU3HAKH OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX TIPOIECCOB (TOpeHHe, Pexum pasiioxeHus, COCIWHEHMI), pacro3HaBaHUE
HEOPraHUYECKHX BEILECTB C TOMOIIbI KAUECTBEHHBIX 3apsA10B HA MOHBI, PEILICHNUE HKCIIEPUMEHTAIIbHBIX 3a/a4.

HeMeTasuibl M UX coeIMHEHUS

OO0mme xapakTepucTUKu rajgoreHoB. OcoOOEHHOCTH COXPAaHEHHUs aTOMOB, XapaKTepHbIe CTeneHu okucieHus. CTpoeHue u pu3nuecKue cBOWCTBa
MPOCTBIX  BEIIECTB  —  TrajoreHoB. XMMUYECKHEe  CBOMCTBA IO TUIY XJopa (B3aUMOJEHWCTBME C  METallaMH, HEMETaJJIaMu,
mienoyamu ). XnopBoaopos. ConsiHas KUCIOTa, XUMUYECKHUE CBOMCTBA, MONyueHUE, MpuMeHeHue. [[eficTBue Xjaopa M XJIOpPOBOAOPOJa Ha OpPraHu3M
yesoBeka. Bakuelme XJI0puabl ¥ UX HaX0XKJICHHUE B PUPO/IC.

Ob6mass xapaktepuctuka s1eMeHTOB VI A-rpymnmbl. OCOOEHHOCTH COXpaHEHHMsI aTOMOB, XapaKTepHble CTernmeHu okucieHus. CTpoeHue wu
(U3UYEeCKrue CBOMCTBAa TMPOCTHIX BEHIECTB — KHUCJIOPOJI M CEphbl. AJTIOTPONHBIE MOAU(UKAIIMN KHUCJIOpPOJa U Ccepbl. XUMUYECKUE CBONCTBA
cepbl. CepoBOIOpOA, CTpoeHUE, (pU3MUecKre U XUMHUYECKHUe CBOMCTBA. OKCHIABI CEephbl MPEICTABISAIOT CO00M KHCIOTHBIE OKCcHIbl. CepHas KUCIOTa,
(dbu3HYecKre U XUMHUUYECKHE CBOMCTBA (00IIMe KaK MPECTAaBUTENN Kacca KUCIOT U 0COObIe CBOMCTBA). XUMHUUECKHUE SIBJICHUS, BKIIFOUEHHUE B OCHOBY
MIPOMBIIIIJICHHOTO TOTy4YeHHs CepHOM KUCIOTHL. [IpruMenenune cepHoii KucinoThl. Comu CepHOI KUCIOTHI, paBHAasl peakius Ha cyibdaT-uoH. Haxoxaenue
Cepbl M MX COCIUHEHUN B MPHUPOIe. XUMUUECKOE 3arpsi3HEHUE OKPYKAIOIIEH CpeIbl COETMHEHUSIMHU Cepbl (KUCIOTHBIC TOKIH, 3arPS3HEHNUE BO3IyXa U
BOJOEMOB), KaK €ro NMpeA0TBPaTHUTD.

OOmiass  xapakTepucTuka d1eMeHTOB V A-rpynmbl. OCOOGHHOCTH  COXpaHEHUST aTOMOB, XapaKTepHbIE CTENEeHW  OKHUCIEHHUS. A30T
pacmpocTpaHsieTcs B Ipupoje, PU3NIECKUMU U XUMUYECKUMH CcBoWicTBaMu. KpyroBopot azora B mpupoje. AMMHUaK, ero Gu3n4ecKue U XUMUIECKHE
CBOICTBa, mony4yeHne W npuMmeHeHune. Conu amMMHuaka, uX (pU3MYecKHe M XMMHUYECKHE CBOMCTBA, MpuMeHeHue. KauecTBeHHas peakiusi Ha HOHBI
aMMuaka. A30THasi KHCJIOTa, €€ TMOJydeHHne, (Pu3nyeckne W XUMHUUYECKHE CBOMCTBa (OOIME KaK MPEJCTaBUTENH Kjacca KUCIOT U OTIMYHUTEIIbHBIE
cBOIcTBa). Mconp30BaHNE HUTPATOB M COJIM aMMHaKa B KaueCTBE MHUHEPAIbHBIX YAOOpeHUU. XUMUYECKOe 3arpsi3HEHHE OKPYKAIOMIeH Cpesbl



COCMHEHUSIMH a30Ta (KUCIIOTHBIE JOXK/IH, 3arpsi3HEHUE BO3/lyXa, MOYBHI U BOJI0EMOB). Pocdop, autoTpornHbie Moaudukanmu Gochopa, pusnueckue u
xumudeckue cBoictBa. Okcua dochopa ( V) u dpochopHas kuciiora, puzndeckue 1 XMMUYECKHE CBOMCTBA, mojiydeHue. Mcnonb3oBanue GocdaToB B
Ka4yecTBE MHUHEPAIbHBIX yI0OpEHUH.

Obmas xapaktepuctuka diaeMeHTOB IV A-rpymnmbl. OCOOEHHOCTH COXpaHEHHs AaTOMOB, XapaKTepHblEe CTENEHH OKHCIEHUs. YTIepos,
AJUIOTPONHBIE MOAM(HKALNK, PACIPOCTpAHEHHWE B MPHPOJE, (U3UYECKUE M XHMMHUYECKHE CBOicTBa. AncopOums. KpyroBopor BBINOJHSETCS B
npupoae. Okcuapl Xjopa, UxX (U3NYECKUe U XMMHUYECKHUE CBOWMCTBA, JEWCTBHE HA >KUBbIE OpPraHU3Mbl, MOJyYEHUE U MPUMEHEHHE. DKOJIOTUYECKUE
poOJIeMBI, CBSI3aHHBIE ¢ OKcUIoM Bo3ayxa ( IV ), rumore3a riobaibHOTO MOTEIUICHUS KIIMMaTa, TapHUKOBBIN 3 (eKT. YroapHas KUCIOTa U €€ COJIH,
ux Qu3nvecKkre 1 XMMUYECKUE CBOMCTBA, MOJTy4YeHne U mpuMeHenre. KauectBeHHnast peakiusi Ha kapOoHaT-uoHbl. Vcnonb3oBanue kapOOHATOB B OBITY,
MEIUIMHE, TPOMBIIICHHOCTH U CEITbCKOM XO035HCTBE.

[lepBoHayanbHbIe MOHATHS 00 M3MEPSEMBIX BEIIECTBAX, KAK O COSAMHEHMSIX OKpYKarollel cpeabl (MeTaH, 3TaH, ATHIIEH, alleTUJIeH, 3TaHOI,
TIIUIEPUH, YKCYCHas KucioTa). [IpupoqHbie HCTOYHHUKH YTIIEBOIOPOIOB (YT OJIb, IPUPOIHBIN ra3, HEPTH), IPOAYKTHI HX MepepaboTku (OSH3UH), UX POJIb
B ObITy M mnpombinuieHHOCTH. [Ipeanokenne o0 KU3HEHHO BaXKHBIX BEIIECTBAX: >KUpax, Oelkax, yriaeBoJax — W HX POIU B IKU3HH
4ejoBeKka. MarepruaibHOE €JMHCTBO U HEOPTAaHMYECKUE COCTUHEHHUS.

Kpemuuii, ero ¢pusznueckue u XMMHUECKHUE CBOWMCTBA, MOJdy4YeHHe U npuMeHeHue. CoennHeHus: KpeMHUs B mpupoje. Obiue npeacraBieHus 0o
okcupe kpemuus ( IV ) u kpemuaueBoi kucinore. CHIMKATHI, UX UCIOIB30BaHKUE B OBITY, B POMBIIIICHHOCTH. BakHEH e CTPOUTEIIbHBIE MAaTePHAIIBI:
KepaMHKa, CTeKJIO, IIEeMEHT, O€TOH, Kene300eToH. [IpobiieMbl 6€30macHOr0 UCMOIB30BAHUS CTPOUTENBHBIX MAaTEPUaIOB B MOBCEAHEBHON KU3HU.

Xumuueckuii Ikcnepumenm :

HCCIeIoOBaHNe 00pa3I[0B HEOPTAHUYECKUX BEIIECTB, CBOMCTB COJITHON KHUCIOTHI, MPOBEACHHE KAYeCTBEHHBIX COSAMHEHUN Ha XJOPHI-HUOHBI U
HaOJI0IeHNE 33 TIPU3HAKAMH UX TIPOTEKAHUS, IKCIIEPUMEHTBI, OTpakeHNE (PU3NIECKUX U XUMHUYECKIX CBOMCTB T'aJIOT€HOB U MX COSTMHEHHUN (BO3MOKHO
HCMOJIb30BAaHUE BHJIEOMAaTEPUAIOB), O3HAKOMIIEHHE ¢ 00pa3liaMy XJIOPHIOB (IaJOreHHU/I0B), O3HAKOMIIEHHE ¢ 00pa3llaMu. Cepbl U UX COCTUHEHHUSIMU
(BO3MOHO HCIIOJB30BAHME BHUICOMATEPUAJIOB), HAOJIOEHUE 3a MPOIECCOM OOYIIMBAaHUS caxapa IMOJ JCHCTBHEM KOHIIEHTPHUPOBAHHOW CEpPHOMU
KHCIIOTHI, U3YUEHHUE IKCILTyaTallMOHHBIX CBOMCTB pa30aBIeHHOM CEpPHOM KUCIOTHI, MPOBEACHNE KAUeCTBEHHOTO PEKUMa Ha CyJIb(haT-UOH U HabI0IeHIe
MPU3HAKOB €€ TPOTEKaHWs, HaOMoJeHne ¢ (U3NYECKMMH CBOMCTBaMH a3oTa, (ochopa M WX COCOUHEHUH. (BOSMOXKHO WCIIOIBb30BaHUE
BUJIEOMATEPHAJIOB), BBIOOPKAMM a30THBIX M (OCHOpHBIX y10OpeHui, monyueHue, coop, paclio3HaBaHUE U M3yUeHHE CBOMCTB aMMMaKa, NMPOBEJICHHE
OTAENBHBIX ATAIOB HA MOH aMMOHUS 1 (hocaT-uoHa 1 U3ydeHUE MPU3HAKOB WX MTPOTEKAHHS, B3aUMOJICHCTBUSI KOHIIEHTPUPOBAHHOW a30THOM KHCIIOTHI
C Me/Ibl0 (BO3MOXKHO HCIOJIb30BaHUE BHJICOMATEPUANIOB), U3yUeHHE MOJEIIeH KPUCTANIMUECKUX PEeHIETOK anMasa, rpadura, GyniepeHa, npoBerieHne
MPOLIEAYPHI AICOPOIIUU PACTBOPOB ITUX BEUIECTB AKTHBUPOBAHHBIM YIIIEM U HCTOYHHKOM MIPOTUBOTA3a, MOTy4YeHHe, cOOp, U3ydeHHe, paclio3HaBaHUE U
OTIpeJIeIeHUE CBOMCTB YTIIEKUCIIOTO Ta3a, MPOBEICHNUE KaYeCTBEHHBIX BEIOPOCOB KapOOHATA U CHIIMKAT-HOHOB M M3yYCHNE IPU3HAKOB UX MPOTEKAHMS,
03HAKOMJICHHE C TIPOU3BOCTBOM CHIIMKATHOM MPOTYKIINH, PEIICHUE YKCIIEPUMEHTAILHBIX 3a/1a4 10 TeMe «BakHeiine HeMeTaIbl U UX COSTUHEHUS.
W3ydeHHe MOJeJel KPHUCTAIUTMYECKUX PEemETOK anmasa, rpadura, QymiepeHa, 03HaAKOMIIEHHE C aJicopOnuneii pacTBOPOB BENIECTB aKTHBHPOBAHHBIM
yIJIEM M METOJIOM NMPOTUBOTa3a, MoyiyueHue, coop, pacro3HaBaHUE U U3y4EHHE CBOMCTB YIJIEKHCIIOTO Ta3a, MPOBEIEHUE KaYeCTBEHHBIX YTIIEBOJOPOIOB
Ha KapOOHATBI M CHJIMKAT-WOHBI W W3yYeHHWE TNPU3HAKOB WX IPOTEKaHMs, O3HAKOMIICHHE C TPOM3BOJCTBO CHIIMKATHOW MPOIYKIMHU, DPEIICHUE
AKCIIEPUMEHTANBHBIX 33/1a4 M0 TeMe «BakHeillre HeMeTaulbl U UX COSAMHEHUS». H3yudeHUEe MOJIeNel KpUCTANIMYECKUX PeIETOK anmasa, rpadura,



¢bynnepena, 03HAKOMIIEHHUE C aAcOPOIMEi paCTBOPOB BEIIECTB AKTUBUPOBAHHBIM YIJIEM M METOJIOM MPOTHBOrasa, MojiydeHue, coop, pacro3HaBaHue U
U3y4yeHHE CBOMCTB YIVIEKUCIOrO rasa, NpOBEJEHHME KAaueCTBEHHBIX YIVIEBOJAOPOJOB Ha KapOOHAThl M CHJIMKAT-UOHBl M W3y4€HHE IPU3HAKOB HX
IIPOTEKAHUs, O3HAKOMJICHUE C IIPOU3BOJICTBO CUJIMKATHON MPOAYKLMH, PEILIEHUE SKCIIEPUMEHTANIBHBIX 33/1a4 110 TeMe «BakHeilne HeMeTaulbl U UX
COECUHEHMSY. 03HAKOMIIEHHUE C IPOU3BOACTBOM CHIIMKATHOW IPOAYKIIMH, PELICHHE SKCIIEPUMEHTANIbHBIX 3a/1a4 110 TeMe «BakHelme HeMeTaulbl i UX
COEMHEHUSY. 03HAKOMIIEHHUE C IPOU3BOACTBOM CUJIMKATHOM MPOAYKIIMH, PELIEHHE IKCIIEPUMEHTAIbHBIX 33/1a4 10 TeMe «BaxxHelne HeMeTaibl U UX
COCIUHEHU.

Metabl M MX COeIMHEHUS

OOw1ast xapakTepuCTHKa JIEMEHTOB J[. — MaTepuanbl Ha OCHOBaHUU UX pacnosiokeHus B [lepuonnueckoiil cucreme snementos /1. M. MenneneeBa
u HamnpsbkeHue aroMmoB. CTpoeHue MeTauioB. MeTtainueckas CBA3b M METalNIMYecKas KpUCTalIndyeckas pemérka. DIeKTPOXUMUYECKUN psf
HanpsDKeHHbIX MeTauioB. Pu3nyeckue W XUMHUYECKHe cBOiicTBa MeTamioB. OOuMe crocoObl NOJdydeHHs MeTayuloB. [IpeanoxkeHue 1o peMOHTY
OCHOBHBIX MAaT€pHajoB, CIOCOOBI 3alIMTHI UX OT MOBpexaeHus. CruiaBel (CTanb, YyryH, IIOPAJIOMUHHMA, OpOH3a) W HMX NPHUMEHEHHE B OBITY U
IIPOMBIILIJIEHHOCTH.

lenouynsle MeTaiibl: nosoxkenue B Ilepuoauueckoi cucteme 0CHOBHBIX 3yieMeHTOB [I. V1. MenzeneeBa, cCTpoeHHE UX aTOMOB, HAXOXKJIEHUE B
npupoje. PusnuecKkue U XMMHUYECKHE CBOICTBA (Ha mpumMepe HaTpus U Kanus). OKCHIIbI U TUAPOKCH]IBI HATpUs U Kanud. [IpumMeHeHne menouHbIx
METAaJUIOB U UX COCIMHEHUM.

[IlenoyHo3eMenpHbIE METAJUIBl MarHUil U KaJlbLui: nojokeHue B [lepuonnyeckoil cucreme ¢ ncnosib3oBanueM ieMeHToB . M. Menneneesa,
CTPOEHHE UX aTOMOB, HaX0XJIeHUE B npupoze. Puznueckrue 1 XUMUUECKHUE CBOIICTBA MarHus U siBJieHUs. Baxkuelue coeiuHeHns (OKCU, THAPOKCUT,
conn). JKECTKOCTh BOJIBI U CIIOCOOBI €€ OrpaHUYeHUsI.

ANIOMUHUI: TTOJIOKEHUE B IepuoANdecKoi cucteme aieMeHToB J[. M. MeHeneeBa, CTpoeHHe aToMa, HaxOXKJAEeHHE B npupoae. dusznueckue u
XMMUYECKHE CBOWCTBA MOABEPTaoOTCs BO3/IeHCTBHI0. AM(pOTEpHbIE CBOMCTBAa OKCHIA U THIPOKCHU/IA BIUSIOT.

Kene3o: nonoxenne B nepuoandeckor cucreme sneMeHToB [l. M. MenaeneeBa, cTpoeHrne atoMa, HaxoxkAeHUe B mpupoje. Duzndeckue u
XMMHYECKHe CBOMCTBA kene3a. OKCUIbl, THIPOKCUABI U TBepable BemecTBa xene3a (11 ) u xenesa (11 ), ux cocras, cBoMCTBa U MOTyYSHHE.

Xumuueckuii Ikcnepumenm :

O3HAKOMJIEHHE C Oo0pasllaMi METalJIOB M CIUIABOB, UX (PU3MUYECKUMM MPOSBICHUSMH, HCCIEIOBAaHHE PE3Yy/IbTaTOB KPUCTAJUIOB METAJIOB
(BO3MOYKHO UCTIOJIB30BaHUE BUIEOMATEPHAIIOB), B3AUMOICHCTBHE OKCHJIOB METAJJIOB U HATPUS € BOJIOM (BO3MOYKHO UCIIOIb30BaHUE BUICOMATEPUAIOB),
HCClIeIoBaHNE CBOMCTB KECTKOM BOJIBI, IPOLIECCAa TOPEHUS XKelie3a B KUCI0po/ie (BO3MOKHO UCIOIb30BaHUE BUAEOMATEPHAIIOB) , TPU3HAKU IPOTEKAHUS
Ka4eCTBEHHBIX pa3psiOB Ha MOHBI: MarHus, UCTOUYHUKH, BKJIIOYAIOT, LMHKA, xene3a (II) u xenmesa (III), meau (1), HaOmronenue u omnucaHue
MIPOLIECCOB FOPEHUS] MOHAMHU HATpUsl, KIS U UCTOYHHKOB (BO3MOXKHO HCIOJIb30BAaHUE BHJIEOMATEpUANIOB), HCCIe0BaHUE aM(OTEpHbIE CBOWCTBA
TMIPOKCH/Ia BO3JAEHCTBYIOT U THJIPOKCH/IA IIUHKA, PEIICHUE IKCIIEPUMEHTAJIbHBIX 3a4a4 10 TeMe «BakHel1e MeTalibl U UX COEIUHEHUS».

XuMus M OKpyKamoLmas cpeaa

BemectBa 1 Marepuansl B MOBCEIHEBHOW JKM3HU YenoBeka. be3onacHoe MCrnonbp30BaHue BEIIECTB U Bo3JeicTBHE B ObITY. IlepBas moMolup npu
0KOTax M OTPaBJICHUSX.



XUMHUYECKOE 3arpsi3HEHUE OKpY)Karolllel cpelpl (MpeenbHas aonycTumas KoHueHTpauus Beuiects, naiee — [1/1K). Poins xumuu B penieHuu
HKOJIOTUYECKUX MTPOOIIEM.

Xumuueckuii IKCcnepumenm:

u3yudeHue o0pas3loB MaTepHaIoB (CTEKIIO, CIIaBbl METAIUIOB, IOJUMEPHBIE MATEPHUAJIbI).

Meosicnpeomemnvie ceasu

Peanuzanus MeXNpeIMETHBIX CBA3EH IPU U3YUYEHUN XUMHH B 9 KJlacce OCYLIECTBIIACTCS IOCPEACTBOM UCIIOJIb30BaHNUS KaK €CTECTBEHHO-HAYYHBIX
IIOHATUM, TaK U ITOHATUH, SBISAIOIIUXCSA CUCTEMHBIMU JUIS JIETKUX BELIECTB €CTECTBEHHO-HAYYHOI'O LIMKJIA.

OOwe ecTecTBEHHO-HAyYHbIE IOHATHS: Hay4yHble (aKThl, I'MIIOTE3a, 3aKOH, TEOpHs, aHAJIU3, CHUHTE3, Kiaccudukauus, NepUOAUYHOCTD,
HaOJI0ICHNE, SKCIIEPUMEHT, MOJICTTUPOBAHHE, H3MEPEHHE, MOJICITh, SIBJICHHE, TAPHUKOBBIN 3(h(eKT, TEXHOIOTHsI, MaTEepPHUaIbI.

®dusuka: MaTepus, aToM, MEKTPOH, IPOTOH, HEUTPOH, MOH, HYKJIUJ, U30TOIBL, PAJUOAKTUBHOCTb, MOJIEKYJIA, SJIEKTPUYECKUN 3apsill, IPOBOIHUKH,
MOJTYITPOBOJTHUKY, JUAJIEKTPUKH, (DOTORIIEMEHT, BEIIECTBO, TEJIO, OOBEM, arperaTHOe COCTOSHHE BEIIECTBA, Ia3, PacTBOPEHHUE, PAaCTBOPUMOCTH,
KpHUCTaJNINYecKasl. peiéTka, crjiaBbl, pU3nuecKkue n3MepeHus, IPOU3BOIHbIE H3MEPEHUS, KOCMUYECKOE IPOCTPAHCTBO, TUIaHeTa, 3BE3/1bl, CoJHIIE.

buonorusi: ¢otocunres, npixanue, Ouocdepa, SKOCHUCTEMa, MHHEPAIbHBIC YIOOPEHHUS, MHUKPOAIIEMEHTHI, MaKpO3JIEMEHTHI, MUTATEIbHbIC
BELIECCTBA.

I'eorpadus: armocdepa, ruapocdepa, mogae3HbIE HCKONAEMbIE, TOPHBIE TOPO/IBI, TIOJIE3HBIE HCKOIIAEMbIe, TOIUIMBO, BOJHBIE PECYPCHI.
IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHHMA ITPOI'PAMMBLI IO XMMHHM HA YPOBHE OCHOBHOI'O OBHIECTBA
OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE PE3yNbTAaThl OCBOCHHS MPOTpaMMbl OCHOBHOH 00pa30BaTeIbHOW OCHOBBI B X0/€ OOYy4YEHHsS B €IUHCTBE 00pa30oBaTENIbHON U
Me/1arOrMYecKor JIeATEIbHOCTH B COOTBETCTBUU C BKIIOYEHHUEM COLIMOKYJIbTYPHBIX M JyXOBHO-HPABCTBEHHBIX 1IEHHOCTEH, MPOBOJMMBIX B OOIIECTBE
coOJII0ICHNSI 1 HOPMaMU TOBEJIEHUS M COOJII0/IEHUS TIpoIecca CaMOIIO3HAHUS, CAMOPA3BUTHS U COLIMATIN3AUN 00yJaroInXCs.

JIMYHOCTHBIE PE3yabTAThl OTPAKEHHS CIOCOOHOCTH 00YYaIOLINXCSl PYKOBOAUTH CUCTEMOM MO3UTHBHBIX IIEHHOCTHBIX OPUEHTALUN U PACIIMPEHUS
OTIbITA JIEATENBHOCTH HA €€ OCHOBE, B TOM YHCJIE B YACTH:

1) naTpuOTHYECKOr0 BOCIUTAHUS :

LIEHHOCTHBIE OTHOLIEHUS K OT€YECTBEHHOMY KYJIbTYPHOMY, HICTOPHUUECKOMY U HAYYHOMY HAcJEeAHI0, IOHUMaHUE 3Ha4E€HUsI XMMUUYECKON HAyKU B
COBPEMEHHOM >KM3HHM OOIIEeCTBa, CIOCOOHOCTH BIAAETh JOCTOBEPHOW HH(OpPMAIMEe O TNepeloBbIX [OCTHKEHHUSX M OTKPBITUSIX MHUPOBOH U
OTEYECTBEHHON XMMHH, 3aMHTEPECOBAHHOCTb B HAYYHbIX 3HAHHUX O YCTPOHUCTBAX MHpa U OOIIEeCTBa;

2) BbICIIIEe 0Opa3oBaHue:



MPEACTABICHUE O COLMAIbHBIX HOPMax W MPaBWJIAX MEXKJIMYHOCTHBIX OTHOIICHHH B KOJUIEKTHBE, KOMMYHUKATUBHOW KOMIIETEHTHOCTH B
OOIIECTBEHHO IMOJIE3HOM, y4eOHO-HCCIeA0BaTENbCKOM, TBOPUECKOH M JPYTUX BUJAX JEATEIbHOCTH, MOJAIOTOBKE K Pa3sHOOOpa3HOl COBMECTHOM
JESTEILHOCTH TIPH BBIMIOJHEHUU YYeOHBIX, TTO3HABATEIBHBIX 33Ja4, BHIMOTHCHHH XUMHYECKHUX SKCIIEPUMEHTOB, COCTABIICHUU Y4YEOHBIX MPOCKTOB,
CTpEMJICHHSIX K B3aMMONOHUMAHHUIO U B3aMMOIIOMOIIU. B MPOLIECCe 3TOM yueOHOM AesITeNbHOCTH, aHATM3UPYIUTE CBOE MOBEJCHHE U MOCTYIKH CBOUX
TOBApPHILIEH C NO3UIIMU MOPAIBHBIX U MPABOBBIX HOPM C YYETOM OCO3HAHUS MTOCIEACTBUM NOCIEAYIOIIUX ICHUCTBUI;

3) HEHHOCTH HAYYHOI0 MO3HAHHUA :

MHPOBO33PEHUYECKUE HAYYHBIE MPEACTABICHUS O (PU3HMUECKUX CBOWCTBAX U COCTOSIHMH, COOTBETCTBYIOIINE COBPEMEHHOMY IOJXO0]Y Pa3BUTHUS
Hayku U (yHIaMEHTAIbHBIX MPUHLHUIIOB ISl MOHUMAHUS CYHTHOCTH KapTHH MUPA, MPEICTAaBICHUS 00 OCHOBHBIX MPHHIIUIAX PA3BUTUS MPUPOJIBL,
B3aMMOCBSA35X YEJIOBEKA C IPUPOJIHOM CPEIOi, O POJIY XMMHUH B IIO3HAHNHU ITUX 3aKOHOMEPHOCTEH;

M03HABATEIbHBIE MOTHBBI, HAIIPABJIICHHBIE HA MOJyY€HUE HOBBIX 3HAHHM B 00JACTH XMMHUHU, HEOOXOAUMBIE JIJIsl HAOIIOACHHS 3a MpolleccaMu U
MEpONPUSITHSIMHU, T103HABATEIILHOW, HWH(MOPMALMOHHON W YHUTATEIBCKOM KYJIbTYpbl, B TOM 4YHCJE HaBBIKM PAOOThI C Yy4E€OHBIMH TEKCTaMH
CaMOCTOSITENILHO, CITPABOYHOM JTUTEPATYpPOd, JOCTYITHBIMU TEXHUYECKUMHI HH(POPMAIIHOHHBIMHA TEXHOJIOTHSIMHU;

MHTEpEC K OOYYEHUIO W MO3HAHHIO, JIFOOO3HATEIBHOCTh, TOTOBHOCTh M CIIOCOOHOCTh K CAMOOOPA30BaHMIO, MPOCKTHOW M HMCCIIEI0BATEIHCKON
JEeSITeIbHOCTH, K OCO3HAHHOMY BBHIOOPY HANpaBIEHHOCTU U YPOBHS 00YUYEHHs B TIEPCIIEKTHBE;

4) popmupoBanue KyJbTYpPbl 310POBbA :

OCO3HaHHUE [IEHHOCTEH KU3HU, OTBETCTBEHHOT'O OTHOIICHUS K CBOEMY 37I0POBbIO, YCTAHOBKA Ha 37J0POBBIN 00pa3 »KU3HU, OCO3HAHUE MTOCIIEACTBUN
W HENPUATHBIX BPEIHBIX MPUBBIYEK (YHNOTPEOJICHUE alKOroJisg, HAPKOTHKOB, KypeHHUs), HEOOXOAUMOCTh COOJIIOJCHHS MpaBUil OE30MaCHOCTU TPH
JIBUKEHUH C XMMUYECKMMU BEIIECTBAMU B OBITY 1 0OOCHOBAHHE KU3HU;

5) TpyA0BOr0 BOCIIUTAHUA:

MHTEpPEC K MPaKTUIECKOMY U3y4YeHHI0 Ipodeccuil u Tpyaa, OTHOLIEHHE K TPYLy U pe3yJbTaTaM TPYIOBOU NESTENbHOCTH, B TOM UHCIIE Ha OCHOBE
MIPUMEHEHUS TTPEIMETHBIX 3HAHUM 10 XMMUHU, OCO3HAHHBIN BHIOOP MHIUBUAYATHHON TPACKTOPUH, TPOJOJIKEHNE 00pa30BaHUs C yUETOM JTUIYHOCTHBIX
WHTEPECOB M CIIOCOOHOCTEH K XHMHH, CBS3SIM M ycClexaM, YCHEIIHOCTh MpoQeccCHOHANbHAs IESATeNbHOCTh U PAa3BUTHE HEOOXOAMMBIX YMEHHUH,
TOTOBHOCTb aJallTUPOBAThCS B MPO(ecCcroHaAIBbHOM cpeie;

6) ’3Ko0JI0THYECKOE BOCITUTAHHE:

DKOJIOTHYECKOE OTHOIICHHE K MPHUPOJE KaK UCTOYHUKY KM3HU Ha 3emile, Ha OCHOBE €€ CYILeCTBOBAaHUS, IOHMMaHUE IIEHHOCTEN 310pOBOTO U
0e30macHOro 00pasa >KU3HU, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY MPHUHIIMITY U IICUXMYECKOMY 3/I0POBbIO, OCO3HAHNE TIPUHIIUIIOB COOIOICHUS
MpaBWJI 0€30MaCHOTO TOBEICHUS TIpU PaboTe ¢ BEIIECTBAMHU, a TAK)KE B YCTAHOBIEHHOM IMOPSIKE, YIPOKAIOIIEM 3I0POBBIO U )KHU3HB JIIOJICH;

CIIOCOOHOCTH MPUMEHSITh 3HAHUS, MOTYyUYEHHBIE NTPY U3YYCHUN XUMHH, U PEIICHHS 3a7a4, OKPYXKaIoMed TPUPOIHOM CPEbl, JJIs TIOBBIICHUS
YPOBHSI 0COOOHM KYIBTYpbI, OCO3HAHHS TI00ATILHOTO XapakTepa HKOJIOTHMUYECKUX MPOOIEeM M CIIOCOOOB MX PEHICHHS C MOMOIIBI0 METOJIOB XUMHUU,
9KOJIOTUYECKOTO MBIIIVICHHSI, HABBIKOB PYKOBOJICTBA MU B ITO3HABATEIHLHON, KOMMYHUKATUBHON U COITMAIBHON c(pepe. mpaKTHKa.

METAINIPEJMETPHBIE PE3YJIBTATBI



B cocTtaBe meranmpeaMeTHBIX pe3yabTaTOB MMEIOTCS 3HAYMMble IS (POpMUPOBAHHS MHUPOBO33PEHUs OOIICHAYYHBIC MOHATUS (3aKOH, TEOPHS,
NPUHIINI, TUIOTe3a, (aKT, CHcTeMa, MPOLECcC, SKCIEPUMEHT U JPYyTrHe), KOTOPBIC UCTIONB3YIOTCS B €CTECTBEHHO-HAYYHBIX XUMUUECKUX MPEAMETax U
MO3BOJISIOT HAa OCHOBE 3HAHHM U3 3TUX MPEAMETOB (POPMUPOBATH MPEICTABICHHUS. O LEIOCTHOCTHA HAYYHOW KaPTUHBI MUPA, M YHUBEPCAIbHBIC Hay4YHbIC
nercTBus (O3HABaTEIbHbIC, KOMMYHUKAaTHBHBIC, PETYIIATUBHBIE), KOTOPBIE MTO3BOJISIOT 00OECIIEYUTh MTOMOIIh K CAMOCTOSTEIbHOMY IUIAHUPOBAHHIO U
SIBHO Y4€OHOH 1A TeIbHOCTH.

ITo3HaBaTeIbHbIE YHHBepPCAJIbHbIE TEXHOJIOTHYECKHe AeiiCTBUSA

Ba3oBbie Joruyeckue aeiicrBus:

METO/Bbl HCIOJb30BaTh IPUEMBbl JIOTUYECKOTO MBIIUIEHUS NPH OCBOCHMM 3HAHUM: PACKPBITh CMBICI MOHATUH (BBIAEIUTH MX XapaKTEpHbIE
MPU3HAKH, COXPAHUTh B3aUMOCBS3b C APYTUMH MOHATHUSMH ), HCTIOJIb30BaTh KOHIETIINH JIJIs1 OOBSICHEHUS OTICIBHBIX (DAKTOB M HATIPABJICHUH, BEIOOPKY
OCHOBAHHUS M KpUTEpHs Ul KiIacCU(UKAMK XMMHUYECKMX BELIECTB M 3aKOHOMEPHOCTEH, COXpaHCHHE NPUYMHHO- MOCIEIYIOUIME CBS3U MEXIY
00BbeKTaMHU HU3YUCHUA, IOCTPOCHUA JIOTUICCKUX paCCY)KIICHI/If/'I (I/IHIIYKTI/IBHI)IX, JACAYKTHUBHBIX, 110 aHaJIOFI/IHM), BBITNTOJIHEHHU S BBIBOJOB U 32H(JIIO‘-IGHHI>1;

yMEeTh MPUMEHATh B MPOLIECCe MO3HAHUS MOHATUN (IPEeIMETHbIE U METalpeIMETHbIE), CHMBOJIMYECKUE (3HAKOBBIE) MOJIENIU, UCIOJIb30BATh B
XHUMHU, HpGO6p3.30BI>IBaTI) IOUPOKO MPUMEHACMBIC B XUMHUH MOACIIBHBIC ITPECACTABIICHUA — XUMHYECKHI 3HAK (CI/IMBOJII/I‘-ICCKI/IG 3JICM€HTI)I), XUMHYCCKYIO
dbopMyiy M ypaBHEHHE, MEAMLMHCKUN pEXHUM — NPHU BBHINOJHEHUH y4eOHO-ITO3HABATENbHBIX 337ay , C YYETOM 3THUX MOJEIbHBIX IMPEICTaBICHUN
BBIABJIATE M XapPaKTCPHU30BATH OTACIIBHBIC NMPU3HAKU H3Y4aCMbBIX 00BEKTOB — OJICMCHTApPHBIX BCHICCTB U (1)1/131/I‘IGCKI/IX IIPpHUYKNH, BBIABJIATH O6HH/I€
3aKOHOMEPHOCTH, TPUYUHHO-CJIEACTBEHHBIE CBSI3U U IPOTUBOPEYHS B H3YYaEMBbIX IPOLIECCAX U SABICHUSAX.

Ba3zoBble nccienoBareibckue 1eiicTBUS :

YMETh HMCIIOJIb30BaTh MOCTaBIEHHBIE BOIIPOCH B KaUu€CTBE MHCTPYMEHTA MO3HAHUS, a TAK)KE B KaueCTBE OCHOB Ul (POPMUPOBAHUS TUIIOTE3 IO
HaIpaBJICHHUIO K IPAaBUJIbBHOCTU BBICKA3bIBACMbBIX CY)KIICHI/II\/'I;

pUOOpETEHUE OIBITA 0 TUIAHUPOBAHUIO, OPTaHU3ALIMU U MIPOBEICHUIO YUEHUUECKUX SKCIIEPUMEHTOB, YMEHUE HAOII0AaTh 3a X0JI0M Ipoliecca,
CaMOCTOSITENIbHO MPOTHO3UPOBATH €r0 Pe3yJbTaT, popMyIMpoBaTh O0OOIIEHUS M BBIBOJBI MO pe3ysibTaTaM IPOBEAEHHOTO ONBITA, MCCIEAOBAHUS,
COCTaBIISIET OTUET O MPOJINaHHON paboTe.

Pabora ¢ undopmanmeii:

yMEHHE BbIOMpaTh, aHAIM3UPOBATh U MHTEPIPETUPOBATh MH(GOPMALIMIO Pa3IMYHBIX BUJOB U (OPM IMpPEACTaBICHUS, MOJIyYaeMyl0 U3 pa3HbIX
HCTOYHHUKOB (HAYYHO-TNIOMYJISIpHAs JIUTEepaTypa IO XUMHUYECKOMY COJEp)KaHUIO, CIpaBOYHbIe TocoOus, pecypchl HMHTepHeTa), oOLEHHBATh
MIPOTUBOPEUYUBYIO U HEJJOCTOBEPHYIO HH(POPMAILIHUIO;

yYMEHHUE NPUMEHATh Pa3IUYHbIe METOJbl M 3alpOChl NMPH MOMCKE U 0TOOpe MH(OPMAIMM U COOTBETCTBYIOIIUX JaHHBIX, HEOOXOJUMBIX IS
BBIITOJIHEHU L y‘Ie6HBIX M TI03HABATCJIBHBIX 3aJaa4d OIPCACIICHHOI0 THIIA, an/I06peTeH1/Ie OIlbITA B OO0JIACTH HCIIOIL30BAHHUS I/IH(l)OpMaHI/IOHHO-
KOMMYHHUKATHBHBIX TEXHOJIOTUH, BJIaJeHHE KYyJIbTYPOH, aKTMBHOE HCIOJb30BAHUE DPA3JIUYHBIX MOMCKOBBIX CHCTEM, CAMOCTOSTEIBbHO BBIOMPATH



ONTUMAJIBHYIO (POPMY TIpEICTaBICHIS MH(DOPMAIIUY U WILTIOCTPUPOBATH PEIIaeMbIe 3a7a4i IIEPEHOCHBIMH CXeMaMHU, AuarpaMMaMu, IpyrumMu popmamu
rpauKOB U UX KOMOMHAIUSIMU;

YMETh HCIIOIh30BaTh U aHAIM3UPOBATH B IIPOIECCe yUCOHON U MCCIIEI0BATEIBCKOM ICATEILHOCTH HH(DOPMAIIMIO O BIHSIHUH MPOMBIITUICHHOCTH,
CEITLCKOTO XO3sICTBA, CEIBCKOT0 XO3SHCTBA U TPAHCIIOPTA Ha COCTOSIHUE OKPYKAFOIIEH MPUPOTHON CPEIbI.

KoMmyHuKaTHBHBIC yHHBepcaibHble TEXHOJIOTHYECKHe AelicTBUS:

HAaBBIKHU 33J]aBaTh BOMPOCHI (B X0e nauanora u (Win) o0CyXIeHus1) Mo CYIIEeCTBYIOIIEH 00cyk1aeMoil Teme, (OpMyIUpOBaTh CBOU MPEITIOKEHUS
OTHOCHUTEJILHO BBIIIOJIHEHUS IIPEJIOKEHHOM 3a/1auu;

JOCTUKEHHS Pe3y/IbTaTOB, OJYYEHHBIX B MO3HABATEIBHON JCSITELHOCTH B YCTHBIX U MUCHMEHHBIX TEKCTAX; JIeJaTh MPE3EHTAIUIO PE3YIbTaTOB
BBITIOJTHEHUS] XUMHUYECKOTO IKCIIEPUMEHTA (JTA0OPaTOPHOTO OMBITA, JIAOOPATOPHOUM PabOTHI IO UCCIICIOBAHUIO CBOMCTB BEIIECTB, YICOHOTO MPOCKTA);

METO/Ibl COTPYJHMYECTBA CO CBEPCTHUKAMH B COBMECTHOM MO3HABATEIHHON U MCCIIEI0BATENbCKON IEATEIHbHOCTH MTPH BO3SHUKHOBEHUH TIPOOIIeM
Ha OCHOBE yu€Ta OOIIMX MHTEPECOB M COTJIACOBAHMSA IMO3UIMHA (0OCYXIEeHUS, OOMEH MHEHHSIMHU, «MO3TOBBIC IITYPMBI», KOOPIUHALUS JIEHCTBUI
Y4aCTHUKOB, OIPE/IeTICHUE OMPEIEICHHBIX [0 KPUTEPHSIM KaueCTBa BBIMOJTHEHHON PaOOTHI U IpYTHeE).

PerJIﬂTI/IBHbIe YHUBEPCAJIBbHBIC TEXHOJOTUYCCKHE I[eﬁCTBHH:

YMCHHE CaAMOCTOATCIIbHO OIMPEACIIATh HEIN NCATCIIbHOCTH, INIAHUPOBATDH, U3Y4aTh, KOHTPOJIHUPOBATH U ITPHU HCO6XOI[I/IMOCTI/I KOPpPCKTUPOBATH CBOIO
JACATCIIBbHOCTD, BI>I6I/IpaTI) HauoOoee Bq)(i)eKTI/IBHI)Ie MCTOABI PCHICHUA HAYYHBIX MW IIO3HABATCIIBHBIX 3ada4d, CaMOCTOATCIBHO COCTaBJIATb WA
KOPPECKTHUPOBATH npezmo;erHHﬁ AJIrOPpUTM HeﬁCTBHﬁ ITPpU BBITIOJIHCHUHN 321,[[8.HHI>’I C y‘léTOM MOJIYYCHU A HOBBIX 3HaHUH N3Yy4aCMbIX 00BEKTOB — BCIICCTB
n pCaKHI/Iﬁ , OHCHHUBATb COOTBETCTBUC MMOJTYYCHHOI'O PE3yJibTaTa 3asIBIICHHOM e, YMCTb UCIIOJB30BATh U aHAJIM3UPOBATE KOHTCKCThI, IPCJIaracMbIC
B (l)yH,[[aMCHTaJ'IBHBIX 3aJaydax.

MHNPEAMETHBIE PE3YJIBTATHBI

B coctaBe mpenMeTHBIX pe3yibTaTOB MO OCBOEHHUIO COJIEP)KaHHWs, YCTAHOBIIEHHOTO JaHHOW (enepanbHOM pabodeld mporpaMMoii, MOJy4YeHbI:
MOJIy4eHHbIe 00yUaronrecss UMEIOT HayyHble 3HaAHWsI, HAaBBIKU U ACUCTBUS, XapaKTepHbIE I IPEAMETHON 0071acTH «XUMHUS», BUABI IESTEILHOCTH IO
MOJIYYEHHUIO HOBBIX 3HAHUH, UX SKBUBAJICHT, IPeoOpa3oBaHue U MPUMEHEHHE B Pa3JIMYHBIX BapUaHTaX. COBPEMEHHBIN U HOBBIH.

K koHIy 00yueHus B 8 kijiacce nmpeMeTHbIe pe3yIbTaThl Ha 0230BOM YPOBHE JIOJIKHBI OTPaXkaTh CPOPMHUPOBAHHOCTD y O0yHArOIUXCS YMEHUI:



PacKpbITh CMBICI OCHOBHBIX IOHSTHM: aTOM, MOJEKYJa, XUMUYECKUI 3JIEMEHT, MPOCTOE BEIECTBO, CIOXKHOE BEIIECTBO, CMECh (OJHOpOIHAs U
HelTpasibHasi), BAJIEHTHOCTb, OTHOCHUTEIIbHAsI aTOMHAs M MOJIEKYJSpHAas Macca, KOJIMYECTBO BEILECTBA, MOJb, MOJSpHAas Macca, MaccoBas JOJIs
XHUMHAYECKOT0 JIEMEHTA B COSIMHEHHSX,, MOJIIPHBIN. 00beM, OKCH/I, KUCIIOTA, OCHOBA, COJIb, 3JIEKTPOOTPULIATEILHOCTD, CTEIICHb OKMCIICHUS, XU MUYECKast
peaknusl, KiaccuuKanus XUMUYECKUX BellecTs: [IpuHuMIBl coenuHeHui, Pexxum pasnoxenus, dopma npespaieHus, Pexum odbMena, Dk30- u
SHIOTEPMHUYECKHE sIBIeHUS, Pexxum Tepmuueckoro 3ddekra, aTom aToMa, 3JEKTPOHHBIN CJIOW aTOMa, aTOMHAast OpOUTallb, PaANyC aToMa, XUMHYeCKast
CBSI3b, IOJISIPHAS U HETIOJIIpHAsl KOBAJICHTHAs CBSI3b, MOHHAS CBSI3b, HOH, KATUOH, aHUOH, PACTBOP, MACCOBast J10J1s1 BEIIEeCTBA (IPOLIEHTHAs KOHLIEHTPALHs)
B PacTBODE;

WTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX OCHOBHBIX IOHATHH U MPUMEHSTh 3TU HOHATHS [IPU ONMCAHUU BELIECTB U UX MPOSBICHUM;

MCTIOJIB30BATh XUMUYECKYIO CHMBOJIUKY JUIS COCTaBJICHUS (POPMYIT BEIIECTB U (PU3HMUECKUX BEIICCTB;

OIpeJIeJIeHUE BAJICHTHOCTH aTOMOB 3JIEMEHTOB B OMHAPHBIX COEAMHEHUSIX, CTEIIEH! OKUCIICHHUS 3JIEMEHTOB B OMHAPHBIX COEAMHEHUSX, IPUHAITIC)KHOCTH
BEIIECTB K OIPEIeIEHHOMY KIIacCy COeIMHEHH 1o (hopMyiiaMm, BUAa XMMUYECKHUX CBsI3ei (KOBAJIEHTHAS M HOHHAS) B HEOPTaHUYECKUX COSAMHEHUSX;
PacKphITh CMbICT NIepuondeckoro 3akoHa JI. M. MenneneeBa: moHsATh MOHUMAHUE IEPUOINYECKOI 3aBUCUMOCTH CBOMCTB JIEMEHTOB OT UX MOJIOKEHHH
B [leproanueckoii cucreme, COXpaHUTh COXPaHEHHUE MacC-BEILECTB, IIOCTOSTHCTBA COCTaBa, aTOMHO-MOJIEKYJISIPHOTO YUEHMs, 3aKOHAa ABOIaJipo;
Onucath U OXapakTepu3oBaTh TaOINYHYIO (popMy iieMeHTOB [leproanueckoil cUCTEMBI: MPEICTABUTh MOHATHS «TJIaBHas nmoarpymnmna (A-rpymmna)» u
«oboynast noarpynna (b-rpynna)», mManble U OoJblLIME MEPUObI, COOTHECTU 3HAUEHUS, KOTOpble UMelTcs B Tabmune «llepuoanueckas cucrema
3JIEMEHTapHbIX 31eMeHTOB [I». . 1. MenzeneeBa» ¢ YMCIOBBIMU 3J€MEHTAMHM aTOMOB 3JIEMEHTOB (COCTaB M 3apsij sapa, oOllee YUCiIo IEKTPOHOB U
pacnpeziesieHre X M0 3JIEKTPOHHBIM CII0SM);

KJ1accu(UIIUPOBATh XMMUYECKHE IEMEHTHI, HEOpraHUYEeCKHe BElIeCTBa, XUMUYECKHE CBOMCTBA (IO BUJLy U COCTaBY, BXOASIIME B COCTAB BEIIECTB, MO
TerioBoMy 3G deKTy);

XapaKkTepu30BaTh (ONMUCHIBATh) OOIIMEe XMMHUYECKHE CBOICTBA BEIIECTB PA3JIMYHBIX KJIACCOB, MOJITBEpXkAas OMHMCAHUE MPUMEpPaMU MOJIEKYISPHBIX
OCHOBaHUH, COOTBETCTBYIOLINX XUMHUECKUM BELIECTBAM;

IIPOrHO3MPOBAaTh CBOMCTBA BELIECTB B 3aBUCUMOCTH OT UX KaU€CTBEHHOI'0 COCTaBa, BO3MOXHOCTH NPOTEKAHUSI XMMUUECKUX ITPEBPALICHUN B pa3IU4HbIX
YCIIOBUSIX;

COIOCTAaBUTh OTHOCUTEIbHYIO MOJEKYISPHYIO U MOJISIPHYIO MacCy BELIECTB, MacCOBYIO JOJI XMMHYECKOTO 3JeMEHTa 1Mo (opMyle COeIUHEHUs,
MacCOBYIO JIOJIIO BELIECTBA B paCTBOPE, MPOBECTH PACUEThI 10 YPaBHEHUIO XUMUYECKOTO COCTOSIHHUS;

IPUMEHSATh OCHOBHBIE OINEPALUU MBICIUTEIbHON AEATENbHOCTH — aHaJIM3 U CUHTE3, CpaBHEHHE, 0000IIeHHe, CUCTeMaTH3alMs, KIacCU(pHUKaIHs,
BBISIBJICHHE ITPUUMHHO-CJIEICTBEHHBIX CBS3€H — Ul U3YYEHHUs CBOMCTB BEILECTB U NIPUPOJIHBIX SIBJIEHUM, ECTECTBEHHO-HAYYHbIE METOBI IIO3HAHMS —
HabIt0/IeHne, U3MEPEHNE, MOJICIIMPOBAHHE, IKCIIEPUMEHT (peaibHbI U MBICIUTEIbHBIN) ;

coOnoaTh IMpaBUja TEXHUYECKOTO OOecleyeHHs MOoCylol M j1abopaTopHbIM O0OpYJOBAaHMEM, a TaKXkKe IpaBuia OOpalleHHs C BEIIECTBAMU B
COOTBETCTBHUH € 3(PPEKTUBHBIMU IO 3aBEPILECHUIO JTAOOPATOPHBIX XUMUYECKHUX OMBITOB I10 MOJIYYEHUIO U cOOpYy ra3000pa3HbIX BEUIECTB (BOJIOPOAA U
rasa), IpuroTOBJIEHHUIO PACTBOPOB C OIPEAEIIEHHON MacCoi 0JIel pacCTBOPEHUS BELIECTBA, IUIAHUPOBATH U MPOBOJANUTH XUMHUUYECKUE IKCIIEPUMEHTHI. 10
pacro3HaBaHUIO PACTBOPOB MIEIOYEH M KUCIOT C MTOMOIIBIO HHAUKATOPOB GeHoI (JTakMyc, praienH, MEeTUIIOPAaHXK U APYTHE).



K koHIy o0y4enus B 9 kjiacce mpeMeTHbIE Pe3yIbTaThl Ha 0230BOM YPOBHE JIOJIKHBI OTPaXaTh CPOPMHUPOBAHHOCTD y O0YHAIOIIUXCS YMEHUI:
PAacCKpBITh CMBICII OCHOBHBIX MOHATHHA: XMMHUYECKMH 3JIEMEHT, aTOM, MOJIEKYJa, MOH, KaTWOH, aHMOH, IPOCTOE BEILECTBO, CJIOKHOE BEIIECTBO,
BaJICHTHOCTb, AJIEKTPOOTPHUIIATEIBHOCTD, CTENICHb OKUCIICHHS, XUMUYECKask peaKLusl, XUMHUYECKast CBA3b, 3PPEeKT aTMochepbl, MOJIb, MOJISIPHBIN 00BEM,
pacTBOp, 3MEKTPOIMUTHL. , HEAIEKTPOJIUTHI, JIEKTpoIUTHYECKas couuanamnus, CocTosiHue MOHHOro OOMeHa, KaTalu3aTop, XMMUYECKOE PaBHOBECHE,
oOpaTuMble U HEOOPATUMBIE COCTOSIHUSA, OKUCIUTEIbHO-XMMHUYECKH-BOCCTAHOBUTEIBHBIE COCTOSHUS, OKHCIHTENb, BOCCTAHOBUTEIb, OKHCICHUE U
BOCCTAaHOBJICHHE, aJUIOTPOMNHUs, aM(pOTEepHOCTh, XUMHUECKasl CBS3b (KOBAJIEHTHAs, MOHHAs, METaJUIMYEeCKas), KpUCTAIIIMUEcKasi peméTka, Koppo3us
METAJUIOB, CIUIABHI, OBICTpasi XUMUYECKast 00paboTKa, mpenenbHo nomyctuMas konueHTpamws [1/1K Bemectsa;

WUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX OCHOBHBIX OHATHI U IPUMEHSTh 3TU HOHATHUS NIPH OMMCAHUH BELIECTB U UX MPOSBICHUIA;

MCTIOJIB30BATh XUMUYECKYIO CHMBOJIUKY JUISI COCTaBJICHUS (POPMYIT BEIIECTB U (PH3MUECKUX BEIICCTB;

OIpeJIeJIEHUE BAJCHTHOCTU U CTEIEHU OKHUCIICHHS JIEMEHTAPHBIX 3JIEMEHTOB B COCJUHEHHUSX, LIUKIMYECKUI COCTaB, MPUHAUIEKHOCTh BEIIECTB K
OTIpPEICIECHHOMY KJIacCy COCOUHEHHMH 1Mo (opMyiaMm, BUJ XHMHUYECKUX COCIMHEHUH (KOBAJICHTHAs, MOHHASA, METAIIMYECKas) B HEOPTaHUYECKHUX
COEIMHEHUSX, 3apsj MOHA IO XUMHUYECKOH (opMmyie, XapakTep cpeibl B BOJHBIX PAacTBOpPaxX HEOPraHMYECKHX COEIMHEHHUH, TN KPUCTAINYecKas
peLIETKAa KOHKPETHOIO BEIIECTBA;

PacKphITh cMbIca nepuoaudeckoro 3akoHa /. M. MenneneeBa u pacum@poBarh €ro NoHMMaHUE: ONUCATh M OXapaKTepU30BaTh TaOIMYHYIO (hopMy
[lepuonnveckoii cucreMbl 0a30BBIMHU HJIEMEHTAMU: BBIICIHUTD MMOHIATUS «TJIaBHAst HOATpyNna (A-Tpymnmna)» u «rmodounas noarpymnmna (b-rpymmna)», mansie
U OoJbIIME MEPUOJIbl, COOTHECTU (POPMBI, KOTOpbIE MPHUCYTCTBYIOT B NMEPUOAMYECKON. TaOJMIA, ¢ YUCIOBBIMH (YHKIMOHAJIBHBIMHU 3JIEMEHTAMHU
AJIEMEHTapHBIX aTOMOB (COCTaB W 3apsij sapa, oOIee YUCIO DJIEKTPOHOB M pPACHpENEieHUE UX IO DJICKTPOHHBIM CIIOSIM), OOBICHSET OOIIMe
3aKOHOMEPHOCTH B COXPAaHEHUH CBOMCTB DJIEMEHTOB M UX CBSI3€H B IIPEJENIax MaJIbIX NIEPUOAOB U TTIaBHBIX MOAIPYIII ¢ YYETOM 3apsja UX aTOMOB;
KJIaCCU(UIUPOBATh XUMHUECKHUE JIEMEHTHI, HEOPraHUYECKNE BEIECTBA, XMMHUECKHE CBOMCTBA (IO BUAY M COCTaBYy BEIECTB, BXOJSIIUX B COCTaB
BEIIECTB, 110 TEIIOBOMY 3((eKTy, o onpeeseHNIo CTENEeHN OKUCICHUS! OCHOBHBIX AJIEMEHTOB);

XapaKTepu30BaTh (OMUCHIBATh) OOIIME U XapaKTEpHblE XMMHUYECKHE CBOMCTBA MPOCTBIX M CIOKHBIX BELIECTB, MOATBEPXkAAsl ONHMCAHUE IMPUMEPOB
MOJIEKYJISIPHBIX U HOHHBIX COOTBETCTBYIOINX XUMUYECKUX BEILIECTB;

COCTaBUTh YPAaBHEHHUS DJIEKTPOJIUTHUECKON JUCCOLMAIMHN KUCJIOT, IIe0uel U COJIeH, MOJIHbIE U COKpalIEHHbIE YpaBHEHUS, OOBICHSIOIINE NOHHBIN
0oOMeH, ypaBHEHUS, MOATBEPKIAIOIINE CYILIECTBOBAHUE T'€HETUYECKOMN CBSI3U MEX/1y BELIECTBAMU PA3IMUHBIX KJIACCOB;

PaCKpBITh CYIITHOCTh OKUCIINTENIbHO-BOCCTAHOBUTENIBHBIX METO/IOB ITyT€M COCTaBJIeHUs OanaHca OanaHca 3Toro 6anaHca;

MIPOrHO3HPOBATh CBOWCTBA BEIIECTB B 3aBUCUMOCTHU OT UX Harpy3KH, BO3MOKHOCTH MPOTEKaHUs IPUPOAHBIX SIBJICHUN B Pa3IMUHBIX YCIOBUSIX;
COIOCTAaBUTh OTHOCUTEIbHYIO MOJEKYISPHYIO U MOJSIPHYIO MacCy BELIECTB, MacCOBYIO JOJI0 XMMHYECKOTO 3JeMEHTa 1Mo (GopMyle COeIUHEHUS,
MacCOBYIO JIOJIIO BELIECTBA B paCTBOPE, POBECTH PACUETHI [10 YPAaBHEHUIO XUMUYECKOTO COCTOSHHUS;

coONoaTh MpaBUJIa KCIOJIB30BaHUA XUMHUECKOW MOCYAbl W JabopaTOpHOro oOOpYyIOBaHHWS, a TaKkKe MpaBuwia OOpalleHHs C BeIIeCTBaMH B
COOTBETCTBUH € 3(P(PEKTUBHBIMU 10 BHIIOJHEHHUIO JJAOOPATOPHBIX XMMHUYECKHUX OMBITOB I10 MOJTYYEHHUIO U cOOpy ra3000pa3HbIX BELIECTB (aMMHUAKa U
YTJIEKHUCIIOTO Ta3a);



MIPOBEJICHUE, TIOATBEPKICHIE KA4eCTBa COCTaBa PA3IMUHBIX BEIIECTB: PACIIO3HABATH OMBITHBIM METOAOM XJIOPHIA-, OpoMuA-, HOAMI-, KapOOHAT-,
docdar-, cumukar-, cynbdar-, THIPOKCHA-UOHBI, KATHOHbl aMMOHHUS M HOHBI H3YYCHHBIX METAJJIOB, COJEpPXKAIIMXCS B BOAHBIX pacTBOpax
HEOPraHUYECKHUX BEIECTB. ;
MPUMEHSTH ONEepalliid OCHOBHOW MBICIIUTEIbHON JESATEIbHOCTH — aHAJIu3 U CUHTE3, CpaBHEHHUE, 0000IIeHNEe, CUCTEMAaTH3aI|s, BbISIBICHUE IPUYUHHO-
CIICICTBEHHBIX CBSI3€H — NIl M3y4YCHHS CBONCTB BEIIECTB M ©CTECTBEHHOTO TEYCHHUS, €CTECTBEHHO-HAYYHBIE METOJbl MMO3HAHUS — HaOJIOJICHUE,
U3MEepeHue, MOICTUPOBAHNE, SKCIIEPUMEHT (PEaJIbHBIN U MBICIIUTEIbHBIN).

TEMATHYECKOE IINTAHUPOBAHHUE

8 KUIIACC
Ne HazBanue pa3zenoB u TeM MporpaMMbl KonnuecTtBo yacos DnexTpoHHbIe (LIUPPOBLIE)
n/ | | 00pa3zoBaTesIbHbIC PECYPCHI
n Bcero | KonrtponbHbie [IpakTuueckue
paboThl paboThI
\ Pasznea 1. [lepBoHayaibHble XUMHYECKHE TOHATHUS
1.1 XHUMHS — BakHas 00J1aCTh €CTECTBO3HAHUS U 5 2 bu6mmoreka [IOK
MIPAKTUYECKON ACSITEIFHOCTH YeTIOBEKa
https://m.edsoo.ru/7f41837¢
1.2 BemecTsa 1 XMUMUYECKUE TTPOLIECCHI 15 1 bu6mmoreka [JOK
https://m.edsoo.ru/7f41837c
Wroro no pazneny 20
Pa3nes 2. BaskHeiimme npeacTaBUTEIH HEOPraHMYECKHUX BelIeCTB
2.1 Boznyx. Kucnopoz. [Tonsitue 06 okcugax 6 bubnnorexka [JOK
https://m.edsoo.ru/7f41837¢c
2.2 Bonopoa.Ilonsitue o kucnorax u cousax 8 1 bu6mmoreka [JOK
https://m.edsoo.ru/7f41837c¢
2.3 Boga. PactBopsl. [TonsiTne 06 ocHOBaHUAX 5 1 1 bubnuorexa [JOK
https://m.edsoo.ru/7{41837¢




24 OcHOBHBIE KJ1acChl HEOPraHUYECKUX COEIMHEHUN 11 bubmumoreka [IOK
https://m.edsoo.ru/7f41837c
Uroro no pazgeny 30
Pasnen 3. [lepunoanueckuii 3axkon u [lepuoguyeckas cucrema c yaementamu Jl. U. MenaeneeBa. CTpoeHue aToMoB. XMMHYECKasl CBA3b.
OKHCIUTETbHO-BOCCTAHOBHUTEIbHbIE COCTOTHMS
3.1 Ilepuonnueckuii 3akoH u [leproanyeckas cucrema 7 bu6mmoreka [IOK
no anementam /1. . Menneneesa. CtpoeHue aroma
https://m.edsoo.ru/7f41837¢c
3.2 Xumudeckas cBsi3b. OKHCIUTEILHO- 8 bu6mmoreka [IOK
BOCCTaHOBUTEJIbHBIE COCTOSIHUSA
https://m.edsoo.ru/7f41837c
Htoro no pazneny 15 bubnnorexa [HOK
https://m.edsoo.ru/7f41837¢
PesepBHOE Bpems 3 bubnunorexa [JOK
https://m.edsoo.ru/7f41837c
OBIIEE KOJIMYECTBO YACOB I10 68
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9 KNNACC

No Hazpanue pa3aenoB v TeM IPOrpaMMbl KonnuectBo yacos OnexTpoHHbIe (1P POBLIC)
/i Bceero KonTpoJibHbIE [IpakTnueckue o0pa3oBaTeNbHbIC PECYPCHI
paboTHI paboThI
Pasjen 1. BemecTBo U XuMu4ecKkne COCTOSTHHS.
1.1 | IloBTOpeHue u yriy0ieHue 3HaHUH OCHOBHBIX 5 1 bubnuotexa [JOK
paszenoB Kypca 8 kiacca https://m.edsoo.ru/7f41a636
1.2 | OcHoBHBIE 0COOEHHOCTH SKOHOMHYECKOTO Pa3BUTHS 4 bubnmnoreka HOK
https://m.edsoo.ru/7f41a636
1.3 DJIEKTPOJIMTUYECKAS] AUCCOIMALINSA. XUMUUECKUE 8 1 1 bubnmoreka [IOK
peaKkInu B pacTBOpax https://m.edsoo.ru/7f41a636
Wroro no pazneny 17
Pa3pen 2. HemeTa/sibl M HX COeTUHEHU S
2.1 | OOume xapakTepUCTUKU MUIIEBBIX 371eMeHTOB VIIA- 4 1 bubnmnorexka HOK
rpynisbl. ['anoressl https://m.edsoo.ru/7f41a636
2.2 | O0uas xapakTepuCcTHUKa MMUIIEBBIX 3JIEMEHTOB VIA- 6 bubnmnorexka HOK
rpynnsl. Cepa U ee COeAMHEHHUS https://m.edsoo.ru/7f41a636
2.3 | OOmue XxapakTEePUCTUKHU MUIIEBBIX 2JIeMEHTOB BA- 7 1 bubnuotexa [JOK
rpynisl. A30T, pochop 1 X coeTMHEHUs https://m.edsoo.ru/7f41a636
2.4 | OOmas xapakTepUCTHKA MUIIEBHIX 3JIeMeHTOB [V A- 8 1 2 bubnuotexa [JOK
IpyNIbl. YIIEpOoa U KPEMHUN U UX COSAUHEHUS https://m.edsoo.ru/7f41a636
Wtoro no pazneny 25
Pasznea 3. Merajiibl M X COeTHHEHUS
3.1 | OOmue cBOMCTBAa METAJLIOB 4 bubnuorexa [JOK
https://m.edsoo.ru/7f41a636
3.2 | Baxnelmue MeTauIbl M UX COCIMHCHUS 16 1 2 bubnunorexa LIOK
https://m.edsoo.ru/7t41a636
Hroro no paszneny 20
Paznen 4. Xumus u okpyskamomas cpeaa
4.1 BemecTsa 1 maTepuansl B )KU3HU YEJIOBEKA 3 bubnunorexa LIOK
https://m.edsoo.ru/7f41a636
Hroro no paszneny 3




PesepBHOE Bpems 3 bubmmoreka [JOK
https://m.edsoo.ru/7t41a636
OBIIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 68 4 7
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8 KNACC
No Tema ypoxka KonnuectBo yacoB Hara DNeKTpOHHBIC IUPPOBHIE
/1 Bcero | KoHtponbHbIe [IpakTrueckue | H3y4EHUS 00pa3oBaTeNnbHBIC PECYPCHI
paboThI paboOThI
1 [IpaBuna Th. [Ipenmer xumuu. Poias xumuu B 1 bubnnoreka [JOK
YKU3HM yesioBeKa. Tena u BemecTa https://m.edsoo.ru/ff0d210c
2 [Ipennoxxenue o MeTogax MO3HAHUS B XUMHUH 1 bu6mmoreka [IOK
https://m.edsoo.ru/ff0d227e
3 [Ipaktuueckas padora Ne 1 «IIpaBuna paGoTsl B 1 bubnnoreka [JOK
naboparopun 1 mpreMa oOparieHui ¢ https://m.edsoo.ru/ff0d23dc
71a60pPaTOPHBIM 000PYIOBAHUEM
4 UYuctele BemecTBa U cMecu. CriocoObl pa3eneHus 1 bubnnorexa [HOK
cMmecen https://m.edsoo.ru/ff0d26ca
5 [IpakTnueckast padora Ne 2 «Paznenenue cmeceit 1 bubnnoreka [JOK
(Mo MPUHLIMITY OYUCTKH ITOBAPEHHOM COJIN)» https://m.edsoo.ru/ff0d28c8
6 ATOMBI U MOJIEKYJIBI 1 bubnnoreka [JOK
https://m.edsoo.ru/ff0d2a6c¢c
7 XUMUYECKHUE 3TIEMEHTHI. 3HAKU (CUMBOJIBI) 1 bubnnoreka [JOK
MHUIIEBLIX 3JIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 [IpocTeie U C0XKHBIE BELIECTBA 1 bubnnoreka [JOK
https://m.edsoo.ru/ff0d2a6c¢c
9 ATOMHO-MOJIEKYISIpHOE 00yUEeHHE 1 bubnmnoreka [JOK
https://m.edsoo.ru/ff0d2d50
10 | 3akOH MOCTOSTHCTBA COCTaBa BEIIECTB. XUMHUYECKas 1 bubmuorexa [JOK
dbopmyna. BageHTHOCTh aTOMOB XUMHUYECKHUX https://m.edsoo.ru/ff0d2eae
2JIEMEHTOB
11 | OtHOCHTEenBHAS aToMHas Macca. OTHOCHTEIIbHAS 1 bu6mmoreka [IOK
MOJIEKYJISIpHAsI Macca https://m.edsoo.ru/ff0d323c




12 | MaccoBas 107151 XUMHYECKOT0 dJIEMEHTA B bubmuorexa [JOK
COEINHEHUIX https://m.edsoo.ru/ff0d350c
13 | KonnuectBo BemectBa. Moib. MosnsipHas macca bubmumoreka [IOK
https://m.edsoo.ru/ff0d5230
14 | ®Ousndeckue U MCXaHUYCCKUE SIBJIICHHS. bubmuorexa [JOK
XUMHYECKasi PeaKIus https://m.edsoo.ru/ff0d37fa
15 | [Ipu3Haku u yciaoBHsI IPOTEKaAHUSI 3KOHOMHYECKOIO bubmumoreka [IOK
apdexra https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHUsI MacC BEIIECTB. XUMUYECKUE bu6mmoreka [IOK
ypaBHEHUs https://m.edsoo.ru/ff0d3b88
17 Brraucnenue koaudecTBa, Macchl BEIIECTBA I10 bu6mmoreka [IOK
YpaBHEHUSIM YCTOMYMBOCTHU https://m.edsoo.ru/ff0d5708
18 Kiaccudukanms XuMuaeckoro Bo3eHCTBUS bu6mmoreka [JOK
(coenuuenus, pa3pabOTKH, 3aMEHbI, 0OMEHa) https://m.edsoo.ru/ff0d3f34
19 | M. B. JIoMOHOCOB — Y4Y€HBII-3HLMKIONEIUCT. bu6mmoreka [IOK
O0600111eHre U CUCTEMAaTU3aIlis 3HAHUIA https://m.edsoo.ru/ff0d40c4
20 | KonrponbHas paborta Nel o Teme «Bemecta u bubnuoreka [IOK
XUMUYECKHUE COCTOSTHUS» https://m.edsoo.ru/ff0d4290
21 | Bo3nyx — cmecs raza. Cocras Bo3ayxa. Kucinopon bubnuoreka [IOK
— 3JIEMEHT U TpocToe BeniecTBo. O30H https://m.edsoo.ru/ff0d448e
22 | ®u3nyecKkre U XMUMHUYECKHE CBOMCTBA KUCIOPOaa bu6mmoreka [JOK
(peakiuu okucieHust, roperus). [lonstue 06 https://m.edsoo.ru/ff0d4614
OKCHJIaX
23 | CocoObl moMy4eHHs KUCIOpoaa B 1a00paTopusix 1 bubnmnoreka [JOK
Ha npou3BojcTee. [Ipumenenne kuciopoaa https://m.edsoo.ru/ff0d497a
24 | TennoBoi A3PEKT XUMHUUECKOT'O COCTOSHUS, bubmuoreka [IOK
MOHSTHS O TEPMOXUMUYECKOM YPaBHEHUH, IK30- U https://m.edsoo.ru/ff0d4790
SHJOTEPMUUYECKHUX PEaKLUSIX
25 | TomnuBo (He(Th, Yroib U METaH). 3arpsi3HeHNE bubnnoreka [JOK
BO3/IyXa, CIIOCOOBI €r0 MPEIOTBPAIICHHS https://m.edsoo.ru/ff0d4c4a
26 | [Ipaktuueckas padorta Ne 3 no teme «llomyuenue u bubnnorexa [JOK

cOop copepkaHusl, U3YUCHHE €r0 CBOMCTBAY

https://m.edsoo.ru/ff0d4ae2




27 | Bogopoa — 3J€MEHT U IPOCTOE BEIIECTBO. bubmmoreka [JOK
Haxoxxnenue B mpupojie https://m.edsoo.ru/ff0d4dd0
28 | dusnyeckue U XUMUUECKHUE CBOMCTBA bubmuorexa [JOK
Benmukobpurtanuu. [Ipumenenue https://m.edsoo.ru/ff0d4dd0
29 | IllpennoxxeHue 0 KUCIOTaX U COJISIX bubmmoreka [JOK
https://m.edsoo.ru/ff0d50d2
30 | Crnoco6sl nonyuenust CoequHénnbIx LlTaToB B bubnmoreka [JOK
JabopaTopun https://m.edsoo.ru/ff0d4dd0
31 | [Ipaktuueckas pabota Ne 4 o teme «llomyuenue u bubnnoreka [JOK
coOupaHue HACEJICHUs, U3YUEHUE er0 CBOUCTB» https://m.edsoo.ru/ff0d4{42
32 | Monspusiii 00beM raza. 3akoH ABOrajipo bubnnoreka [HOK
https://m.edsoo.ru/ff0d542e
33 Brruncienue oobeMa, KOJIMYECTBA BEIIECTBA ra3a bu6mmoreka [JOK
I10 €r0 U3BECTHOMY KOJIMYECTBY BEILIECTBA WU https://m.edsoo.ru/ff0d55a0
o0Bbema
34 | Beruncienne o0bEMOB rasa o ypaBHEHHUIO bubnnorexa [HOK
MexaHu3M Ha OCHOBE ITpaBa 00BEMHBIX https://m.edsoo.ru/ff0d5708
OTHOILIECHUH ra3a
35 | ®usnuyueckue U XUMUYECKHUE CBOMCTBA BOJIbI bubmuorexa [JOK
https://m.edsoo.ru/ff0d587a
36 | CocraB ocHoBanuii. [lonsiTHEe 00 MHIUKATOPAX bubnmnorexa [JOK
https://m.edsoo.ru/ff0d59e2
37 | Boga kak pactBopurens. HacelleHHble n bubnuoreka [IOK
HEHaCBILIEHHbIE pacTBOPbI. MaccoBas 10114 https://m.edsoo.ru/ff0d5b40
BELIECTBA B paCTBOPE
38 | [Ipaktuueckas pabora Ne 5 mo Teme bubnmoreka [JOK
«IIpuroroBiieHHE PACTBOPOB C OIIPEAEIECHHON https://m.edsoo.ru/ff0d5Seba
CMEPTHOCTBIO J10JIEH PACTBOPEHHOTO BEIIECTBA»
39 | KonTponwsHas padota Ne2 mo teme «Kucmopo. bubnuorexa [JOK
Bogopoa. Bona» https://m.edsoo.ru/ff0d6342
40 | Okcuapl: cocTaB, KJIaccUpUKAIUsI, HOMEHKIIATYypa. bubnuorexa [JOK

https://m.edsoo.ru/ff0d664e




41 | IlonyueHue U XMMHUYECKHE CBOMCTBA KUCIOTHBIX, bubmumoreka [IOK
OCHOBHBIX ¥ aM(OTEPHBIX OKCHJIOB. https://m.edsoo.ru/ff0d664e
42 | OcHOBaHUS: COCTaB, KiIaccuukaus, bubmuorexa [JOK
HOMEHKJIaTypa. https://m.edsoo.ru/ff0d67ca
43 | [lonyyeHue U XUMHYECKHE CBOMCTBA OCHOBAHbI bubmmoreka [JOK
https://m.edsoo.ru/ff0d67ca
44 | Kucnotsl: coctas, Ki1accu(puKaus, HOMEHKIATypa. bubmumoreka [IOK
https://m.edsoo.ru/ffOdfee2
45 | IlonyyeHue U XUMHYECKUE CBOMCTBA KUCIIOT. bubnuoreka [IOK
https://m.edsoo.ru/ffOdfee2
46 | Comnu (cpenHue): HOMEHKIIATypa, METO/bI, bubnnoreka [HOK
10JIy4€HUE XUMUYECKUX CBOMCTB. https://m.edsoo.ru/00ad9474
47 | Ilpaktuyeckas pabora Ne 6. Pemenue bubnnoreka [JOK
9KCIIEPUMEHTAJIbHBIX 331a4 110 TeMe «OCHOBHbBIE https://m.edsoo.ru/00ad9b7c
KJIACChl HEOPTAHUYECKUX COCTMHEHUI»
48 | 'enetnueckas CBsA3b MEXAY KJIaCCaMU bubnuorexa [JOK
HEOPraHUYECKUX COCAVHEHUI https://m.edsoo.ru/00ad9a50
49 | O6001IEeHre U cUCTEMaTU3aIlUs 3HAHUIA bubnuoteka [JOK
https://m.edsoo.ru/00ad9cb?2
50 | KonTtponsHnas pabora Ne3 o teme «OCHOBHBIE bubnuotexa [JOK
KJIACChl HEOPraHUYECKUX COCIUHEHUI https://m.edsoo.ru/00ad9e1la
51 | IlepBbie MepHI MO OpraHU3AIUN TUIIEBBIX bubnuotexa [JOK
31eMeHTOB. [Ipemioxkenue o rpynmne cXoaHbIxX https://m.edsoo.ru/00ad9ffa
AJIEMEHTOB
52 | [lepuoanueckuii 3axoH u [lepuoanueckas cuctema bubnnorexka [JOK
1o ssieMeHTaM /JI. Y. Menneneesa https://m.edsoo.ru/00adaS2c
53 | Ilepuospl, TPy, TOATPYIIIBI bubnmuorexa [JOK
https://m.edsoo.ru/00adaS2c
54 | Ctpoenne atoMoB. CocTaB aTOMHBIX sIEP. bubnuorexa [JOK
N3oT1oms! https://m.edsoo.ru/00ada342
55 | CtpouTenbCTBO AIEKTPOHHOTO 000JI0YKa aTOMOB bubnuotexa [JOK

aneMeHToB llepuoanueckoii cucremst . U.
Menneneena

https://m.edsoo.ru/00ada6bc




56 | XapakTepuCTHKa XUMHUYECKOTO JIEMEHTA 110 €ro 1 bubmmoreka [JOK
MOJIOKEHUIO B iepuoaudeckon cucreme /1. . https://m.edsoo.ru/00ada824
Meneneena

57 3HayeHHue NePUOIMYECKOI0 3aKOHA JIJIS pa3BUTHS 1 bu6mmoreka [IOK
Hayku U npaktuku. . 1. MenneneeB — yu€Hbli, https://m.edsoo.ru/00ada96e
MeJaror U rpakJJaHuH

58 | DAEKTPOOTPUIIATEIHLHOCTh ATOMOB XUMUYECKUX 1 bubmmoreka [JOK
3JIEMEHTOB https://m.edsoo.ru/00adaab8

59 | MoHHas XuMH4YeCKas CBS3b 1 bu6mmoreka [IOK

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

60 | KoBanenTHas nmoysipHasi XMMUAYECKasl CBS3b 1 bubnuorexa [JOK

https://m.edsoo.ru/00adaab8

61 | KoBaneHTHas HenojsipHas XUMUYECKas CBSI3b 1 bubnnoreka [JOK

https://m.edsoo.ru/00adaab9

62 | CreneHb OKUCIICHUS 1 bubmuoreka [JOK

https://m.edsoo.ru/00adae28

63 | OKHUCIUTEIHHO-BOCCTAHOBUTEIHHBIE COCTOSIHUS 1 bubmuorexa [JOK

https://m.edsoo.ru/00adb076

64 | OKHUCIUTENHN U BOCCTAHOBUTEIHN 1 bubmuorexa [JOK

https://m.edsoo.ru/00adb076

65 | KouTtponbHas pabora Ne4 o teme «CtpoeHue 1 1 bubnmnorexa [JOK
aTomMa. XMMHUYECKasi CBSI3b) https://m.edsoo.ru/00adb486

66 | PesepBHbIil ypok. O000IIEHHE U CUCTEMATHU3AIIHS 1 bubnnorexa [JOK
3HAHUI https://m.edsoo.ru/00adb33c

67 | PesepBublil ypok. O0001IEHNE U CHCTEMATH3AIUS 1 bubnuotexa [JOK
3HaHUHI https://m.edsoo.ru/00ad9cb2

68 | PesepBHbiil ypok. O000IIEHNE U CHCTEMATH3AIUS 1 bubnmuorexa [JOK
3HaHUHI https://m.edsoo.ru/ff0d61c6
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9 KNnACC
Ne Tema ypoka KommuecTBo vacoB Hata DneKTpoHHbIE U(POBHIE

n/n Bcero | Konrtponbubie | IlpakTuueckue | H3ydeHHs o0pa3oBaTenbHBIE PECYPCHI

paboThI paboThI




1 IIepnonnueckuit 3akoH. Ilepuonnueckas cucrema Bbu6mmotexa [JOK
ynpasiienus anementamu J1. 1. MenneneeBa https://m.edsoo.ru/00adb59e
2 3aKOHOMEPHOCTh B COXPaHEHUU CBOWCTB JIEMEHTOB Bu6muotexa [JOK
MEPBBIX TPEX NEPUOTOB https://m.edsoo.ru/00adb6b6
3 Krnaccudukanus 1 HOMEHKIIATypa HEOPraHUIECKUX bubmmoreka [JOK
BEIIECTB https://m.edsoo.ru/00adb7e2
4 Bupl XMMUYECKOM CBS3U U TUIIBI KPUCTAIUIMYECKUX bubnunorexa LIOK
peéToK https://m.edsoo.ru/00adbac6
5 KonTponbnas padora Nel mo teme «IloBTopenue u
yriayOiieHre 3HaHUW OCHOBHBIX Pa3/IeioB Kypca 8
KJ1acca
6 Krnaccudukanus XWMHYECKHUX BEIIECTB 10 bubnuorexa [IOK
Pa3IMYHBIM BO3ICUCTBUAIM https://m.edsoo.ru/00adbcb0
7 [Ipennoxxenue 0 pexKMME SKOHOMUYECKOTO PEKUMA. bubnuoreka [IOK
[IpennoxxeHrne 0 TOMOT€HHBIX U F€TEPOTe€HHBIX https://m.edsoo.ru/00adbe9a
peakuusax
8 [Ipennoxkenne 0 XMMHUYECKOM PaBHOBECHUH. bu6muoreka [JOK
@DaxTOopHl, BIUSIOLUINE HA CKOPOCTh IKOHOMUYECKOTO https://m.edsoo.ru/00adc28c
PaBHOBECHSI U MTOJIOKEHUE XMMHYECKOTO PABHOBECHUS
9 OKHUCIUTEITbHO-BOCCTAHOBUTEIILHBIE COCTOSTHUS but6mmoreka [IOK
https://m.edsoo.ru/00adcade
10 | Teopwust IEKTPOTUTHIECKON TUCCOIIUAIINH. bubnuotexa [JOK
CubHble U cr1abble AJIEKTPOJIHTEHI https://m.edsoo.ru/00adcd68
11 | MoHHbIE ypaBHEHUS bubmuoreka [JOK
https://m.edsoo.ru/00add448
12 | XuMuyecKkre CBOMCTBA KUCIOT M OCHOBAaHHM B bu6nunorexa LIOK
IIPUPOJIE, IIPEICTABIEHHBIX JJIEKTPOJIUTUYECKON https://m.edsoo.ru/00add5d8
nycconuanuei
13 | XuMmuyeckre CBOMCTBA COJIEH B CBETE but6mmoreka [IOK
IIPEACTABICHUH 3JIEKTPOIUTUYECKON TUCCOLUALUN https://m.edsoo.ru/00add8b2
14 | Ilpenyoxenue o TUAPOIIU3E CONH bubmuoreka [JOK

https://m.edsoo.ru/00add9d4




15 | OGoO1ieHre u cUCTeMaTH3alus 3HAaHUI bubnnorexa [JOK
https://m.edsoo.ru/00addd12
16 | [Ipaktuueckas padora Ne 1. «Pemenune Bu6muotexa [JOK
SKCIEPUMEHTAJIBHBIX 33724 https://m.edsoo.ru/00addbfa
17 | KonTponpHas pabota Ne2 o reme Bbu6mmotexa [JOK
«DNEKTPOIUTUYECKAS TUCCOLMAIUS. «XUMUYECKUE https://m.edsoo.ru/00addecO
peaxkiuu B pacTBOPax»
18 | ObuIue XxapaKTepUCTUKH FaJIOT€HOB. XUMHUECKHE bubnmnoreka [HOK
CBOMCTBA Ha OCHOBE XJIOpa https://m.edsoo.ru/00addfe2
19 | XnopBoaopon. ConsiHast KUCIIOTa, XUMAYECKHUE bubnmorexa [IOK
CBOMCTBA, NOJy4YE€HUE, IPUMEHEHHE. https://m.edsoo.ru/00ade104
20 | Ilpaktuueckas padora Ne 2 o teme «llonyuenue bubnmnorexka HOK
COJIIHOM KHCJIOTBI, U3yYEHHUE €€ CBONCTBa» https://m.edsoo.ru/00ade348
21 | BpluucieHnus o ypaBHEHUSIM 3KOHOMHYECKOTO bubnmnorexka HOK
a¢ddexra, ecim OJUH U3 PEareHTOB JIaH B U30BITKE https://m.edsoo.ru/00ade488
22 | OOmas xapakTepucTuka 31eMeHToB VIA-rpynmsl bubnmnorexka HOK
https://m.edsoo.ru/00ade64a
23 | AnnorponHsie Moaudukauu cepbl. Haxoxnenue bubnuotexa [JOK
CepbI U UX COCUHEHUN B IIPUPOJE. XUMUUYECKHE https://m.edsoo.ru/00ade64a
CBOMCTBA CEPBI
24 | CepoBosmopos, cTpoeHue, (hu3nYecKre u bubmuoreka [JOK
XUMHUYECKHUE CBOWCTBA https://m.edsoo.ru/00ade802
25 | Okcuasl cepbl. CepHasi KUCTOTa, PUINUECKUE U bubnmnoreka [JOK
XUMHUYECKHUE CBOICTBA, IPUMEHEHHE. https://m.edsoo.ru/00adea28
26 | XuMmu4deckue siBIeHUs, BKIIOYCHUE B OCHOBY bubanoreka LIOK
IIPOMBIIJIECHHOT'O TOJIy4E€HHs CEPHON KUCIIOTBI. https://m.edsoo.ru/00adec8a
XHUMHYECKOE 3arpsI3HEHNE OKPYKAIOIEN CPeIbl
COEJTMHEHUSIMU CEPBI
27 | BeluucieHue MacCOBOM 10 BBIITYCKa MPOAYKIUU bu6muoreka [JOK
https://m.edsoo.ru/00adec8a
28 | OOmras XxapakTepHUCTUKA dJIEMEHTOB BA-TpynmbI. bubnuotexa [JOK

A30T, pacipocTpaHeHue B Ipupojie, PU3nIecKue u
XUMHUYECKUE CBOUCTBA

https://m.edsoo.ru/00adeea6




29 | Ammuak, ero pu3ndecKkue U XMMHUYECKHE CBOICTBA, bubnunorexa LIOK
MOJy4YeHUE U IPUMEHEHUE. https://m.edsoo.ru/00adf004
30 | Ilpaktuueckas pabora Ne 3 mo teme «Ilomydenue bubmmoreka [JOK
aMMMaKa, U3y4eHHEe ero CBOMCTBa» https://m.edsoo.ru/00adf180
31 | A30THas KHCIIOTa, €€ PUINICCKUE U XUMUICCKHE bubnunorexa LIOK
CBOICTBA https://m.edsoo.ru/00adf306
32 | Ucnonbs3oBaHre HUTPATOB U COJIM aMMHUAKa B bubmmoreka [JOK
KauecTBE MUHEPAIbHBIX yI00peHui. XuMHuecKoe https://m.edsoo.ru/00adf518
3arpsi3HEHUE OKPYKaIoLIEel cpeibl COETMHEHUSIMU
a3zoTa
33 | ®ocdop. Oxeun pochopa (V) u hochopHas bubmmoreka [JOK
KHCJIOTa, GU3MYECKUE U XUMHYECKUE CBOMCTBA, https://m.edsoo.ru/00adf68a
10JIy4YE€HUE
34 | Ucnonw3oBanue GocharoB B Ka4eCTBE MUHEPATBHBIX bubnuorexa [IOK
ynoopeHuii. 3arpsisHeHre IPUPOIHON CpeIbl https://m.edsoo.ru/00adfc20
dbocharamu
35 | Yraepon, pacripocTpaHeHHE B IPUPOe, GUHUECKUX bubnmnoreka [JOK
Y XUMUYECKUX CBOMCTB. https://m.edsoo.ru/00adfd9c
36 | Okcuabl conepkat ux (pu3ndeckue U XUMUYECKUE bubnmnoreka [JOK
CBOMCTBA. DKOJOTHYECKHUE MPOOIIEMBI, CBI3aHHBIE C https://m.edsoo.ru/00adfebe
OKCHJIOM OKpyskaromiei cpenst (IV)
37 | YronpHas KHCJIOTa B €€ COJIb but6mmoreka [IOK
https://m.edsoo.ru/00ae006¢
38 | [Ipaktuueckas padota Ne 4 o teme "llonyueHue bubnuotexa [JOK
yriaekucnoro rasa. Kauectsennas peakuus Ha https://m.edsoo.ru/00ae027e
KapOoHaT-1oH"
39 | IlepBoHauaabHBIC TOHITHS 00 U3MEPEHUSIX BEILIECTB, bubnmnoreka [JOK
KaK O COETUHEHUSIX BOKPYT https://m.edsoo.ru/00ae054e
40 | Kpemuuii u ero coeiMHeHUs bubnmnoreka [JOK
https://m.edsoo.ru/00ae080a
41 | IIpaktuueckas padota Ne 5. Pemenue bubmuoreka [JOK

OKCIICPUMCHTAJIbHBIX 3aJla4 IO TCME «Baxneiinue
HEMCTAJJIbI U UX COCIUHCHUS

https://m.edsoo.ru/00ae0bf2




42 | KontponbsHas padota Ne3 mo Teme «Baxneiinme Bbu6mmotexa [JOK
HEMETAJJIbl U UX COSTUHECHUI» https://m.edsoo.ru/00aeOe18
43 | OOmas XxapakTeprucTHKa XUMUIECKIX DJIIEMEHTOB — bubmmoreka [JOK
MeTaJUI0B. MeTajinueckas CBsI3b U METaJlJIMYecKas https://m.edsoo.ru/00ae103e
KpUCTaJUIM4ecKas peimérka. Gusnyeckue cBONCTBa
METaJIJIOB
44 | XUMUYECKHE CBOMCTBA METAILIIOB. bubnunoreka LIOK
DIEKTPOXUMHUYECKUH PsiJi HAPSHKEHHBIX METAJIJIOB https://m.edsoo.ru/00ael 156
45 | Obmue criocoObl moiayueHust MmeTayioB. CIiiaBhl. bubnuorexa [IOK
Boeruucnenus no ypaBHEHUSIM 3KOHOMUYECKOTO https://m.edsoo.ru/00ael 156
s dexTa, eciii OJUH U3 PEareHTOB CONEPIKUT
IPUMECH
46 | IlpeniosxeHue 1Mo KOPpPO3UH METAIIIIOB bubnuoreka [IOK
https://m.edsoo.ru/00ael1278
47 | lllenounsie METAILIBI bubnuorexa [IOK
https://m.edsoo.ru/00ae14b2
48 | Oxcuapl ¥ THIPOKCHIBI HATPHS U Kallus bu6muoreka [JOK
https://m.edsoo.ru/00ae14b2
49 | lllenoyHo3eMenbHbIE METAIIBI — KAJIBLIMM U MAarHUK bubnmnoreka [JOK
https://m.edsoo.ru/00ael5e8
50 | Baxkneiimue coefMHEHUS] UCTOYHUKOB bubmuorexa [JOK
https://m.edsoo.ru/00ael5e8
51 | O6obuienue u cucTeMaTH3alus 3HaHUuN
52 | JKécTkocTh BO/IBI U CIIOCOOBI €€ OrpaHUYCHUS bubmuoreka [JOK
https://m.edsoo.ru/00ae1886
53 | IIpaktuueckas pabora Ne 6 o teme «KEcTkocTh bubmuotexa [JOK
BOJIBI U METO/IbI €€ OrPaHUYCHUSD) https://m.edsoo.ru/00aelae8
54 | AmomMuHui bubmuoreka [JOK
https://m.edsoo.ru/00aelc64
55 | AmdotepHbIe CBOMCTBA OKCHIA U THAPOKCHIA bubnmorexa [JOK
https://m.edsoo.ru/00ae1c64
56 | Keneso bubmuoreka [{OK

https://m.edsoo.ru/00ae1d86




57 | Oxcubl, THAPOKCUJIBI U TBEP/IbIE COSTUHEHUS 1 bubmmoreka [JOK
xenesa (I1) u sxenesa (III) https://m.edsoo.ru/00ae35e6
58 | O6o6meHne u cucTemMaTru3anus 3HaHAN
59 | Ilpaktuueckas padora Ne 7. Pemenue bubnuotexa [JOK
9KCIIEPUMEHTAIIBHBIX 3aa4 110 TeMe «Baknelue https://m.edsoo.ru/00ae3de8
METaJIJIbl U UX COCTUHEHUS»
60 | Beiuucienus 1o ypaBHEHUSIM 3KOHOMHYECKOIO 1 Bbu6mmotexa [JOK
a¢ddexTa, ecim OUH U3 PEarcHTOB JIaH B U30BITKE https://m.edsoo.ru/00ael750
WM COAEPKUT IpUMecH. Boruncnenue nonu
BBINTYCKA MPOJIYKIIUU
61 | O6obueHne 1 cucTeMaTH3alus 3HaHUN 1
62 | KonrposbHas pabora Ned o teme «Bakneiiniue 1
METaJIJIbl U UX COCTUHEHUS»
63 | BemectBa u MaTepuainbl B TOBCEHEBHOM KU3HU 1 bubnuorexa [IOK
YyesoBeKa https://m.edsoo.ru/00ae3f50
64 | XuMH4ecKoe 3arps3HEHUE OKPYKAIOIIEH CpeIbl 1 bubnuorexa [IOK
https://m.edsoo.ru/00ae4270
65 | Ponp XuMuu B pelieHUH 3KOJIOTHYECKUX MTPOOIIeM 1 bubmuoreka [JOK
https://m.edsoo.ru/00ae4270
66 | PesepBHbIil ypok. O600IIIEHNE U CUCTEMATU3 AL 1 bubnuotexa [JOK
3HaHUHI https://m.edsoo.ru/00ae0d0a
67 | PesepBublil ypok. O600IIEHNE U CUCTEMATU3 AL 1 bubnuotexa [JOK
3HaHUHI https://m.edsoo.ru/00adb33c
68 | PesepBHbIii ypok. O000IIEHNE U CUCTEMATH3AIUS 1 bubnmnoreka [JOK
3HaHUI https://m.edsoo.ru/00ad9cb2
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