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NNOACHUTEJIBHAA 3AIIMCKA

[TporpaMmMa o XuMUM Ha YpOBHE OCHOBHOT'O 00111ero 00pa3oBaHMs COCTaBJI€Ha HA OCHOBE TPeOOBaHUMN
K pe3yJbTaTaM OCBOCHHUS OCHOBHOW 00pa3oBaTelbHON MpPOrpaMMbl OCHOBHOTO OOIIEro 0Opa3oBaHMA,
npeacraBieHHbx B PI'OC OO0, a Takxke Ha ocHOBE (emepanbHOl paboyeil mporpaMMbl BOCITUTAHUS U C
y4€TOM KOHIICTIMU TIpEernojaBaHus y4eOHOTO mpeaMera «XuUMHs» B 00pa3oBaTENbHBIX OPraHU3ALUSIX
Poccuiickoit deneparum.

[IporpamMa mo xumHuM AT MpeICTaBICHHE O LENAX, oOme crparernn oOydeHHs, BOCIUTAHUS H
pa3BUTHs OOy4arOUIMXCA CpPEACTBAMH Y4eOHOro MpeaMeTa, yCTaHABIMBAeT 00s3aTellbHOE MpPEeIMETHOE
coJiep;KaHue, IPeyCMaTPUBAET PaclpesielieHHe ero 10 KJlaccaM U CTPYKTYpHUPOBAHUE I10 pa3zeiiaM U TeEMam
IIPOrPaMMBbI 110 XUMHUH, OIIPEIEISAET KOJUUECTBEHHbIE U KAUECTBEHHBIE XapaKTepUCTUKU  COJEpKaHUS,
PEKOMEHYEMYIO TOCJIEIOBATEIbHOCTh U3YUECHHUSI XUMHUHU C YUYETOM MEXIPEIMETHBIX U BHYTPUIIPEIMETHBIX
CBsI3€H, JIOTUKU Y4eOHOTO IpoIiecca, BO3PACTHBIX OCOOCHHOCTEH 00yJaroIuXcs, OMpeaesisieT BO3MOXKHOCTH
npeaMeTa JJisl peanu3aluy TpeOoBaHUil K pe3ylbTaTaM OCBOEHHUS OCHOBHOW 00pa3oBaTeNIbHOM MpOTrpamMMbl
Ha yYpOBHE OCHOBHOTO OOIIEro oOpa3oBaHMs, a TaKke TPeOOBAHWUH K pe3ylbTaTaM OOY4YeHUs XUMHU Ha
yYpOBHE IIeNied U3y4eHHUs IMpelIMeTa U OCHOBHBIX BHIOB YueOHO-TIO3HABATEIbHOW JESATENbHOCTH
00ydJaromierocs 1o OCBOCHUIO yueOHOTO COICPKAHUS.

3HaHME XUMHUHU CIYKUT OCHOBOM Uis (OPMHUpPOBAHUS MHUPOBO33PEHUs O0O0ydYaroIIerocs, €ro
NPEJCTAaBICHUN O MaTepUAIIbHOM E€IMHCTBE MHpA, BAXKHYIO pPOJb WIrpaloT (OPMHUpPYEMbIE XHUMHEH
MPEJICTABICHHUS O B3aUMOIMPEBPAIICHUAX SHEPTUU U 00 PBOJIOLMU BELIECTB B MPUPOJE, O MYTAX PELICHUS
IO0ANBHBIX TPOOJIEM YCTOWYMBOTO PA3BUTHS YECIOBEYECTBA - CHIPHEBOM, DHEPIeTHUYECKOM, MUIICBOW H
9KOJIOTHYECKOM 6€30MacHOCTH, TPOOIIeM 3paBOOXPaHEHHUS.

N3ydenune xumuu:

CIOCOOCTBYET pean3allii BOZMOXKHOCTEH JUIsi cCaMOpa3BUTUS U (OPMUPOBAHUS KYIbTYPhl TUUYHOCTH,
e€ o0Omiel U GyHKIIMOHATHLHOU TPaMOTHOCTH;

BHOCHT BKJIaJl B JOPMHUPOBAHUE MBIIUICHHUS] U TBOPUYECKUX CIIOCOOHOCTEH 00yUaromuxcsi, HaBBIKOB MX
CaMOCTOSITENIbHOM ~ yueOHOW  N1eATENbHOCTH, OKCIEPUMEHTAJIbHBIX U  MCCIEN0BAaTEIbCKUX  YMEHUH,
HEOOXO/IMMBIX KaK B MIOBCETHEBHOM JKHU3HHU, TaK U B MPO(ECCUOHANBHOMN NesITeNbHOCTH;

3HAKOMHUT CO CHEIU(PUKON HAaydHOTO MBIIUIEHUS, 3aKjIa/JbIBa€T OCHOBBI IIEJIOCTHOTO B3IUIAJa Ha
€/IMHCTBO MPUPOABI U YEJIOBEKA, SBJISETCS OTBETCTBEHHBIM 3TalioM B ()OPMUPOBAHUM €CTECTBEHHO-HAYYHOM
IPaMOTHOCTH O0y4aroOUINXCs;

CHocoOCTBYeT (POPMUPOBAHUIO LIEHHOCTHOIO OTHOUIEHMS K €CTECTBEHHO- -HAyYHBIM 3HAHHIM, K
PUPOJIE, K YETIOBEKY, BHOCUT CBOM BKJIaJ B 9KOJOIMYECKOE 00pa3oBaHHE 00Yy4arOIINUXCS.

JlaHHble HampaBieHHMs B OOYYEHUH XHMHUHU OOECleYMBaIOTCS cHenM(UKON coaepkKaHus y4yeOHOTro
npeaMeTa, KOTOpBIM SIBJSIETCS NMEeAaroru4eckd aJanTHUPOBaHHBIM OTpakeHHEM 0a30BOM HAayKHM XUMHH Ha
OIpPEACIEHHOM dTane €€ pa3BUTHS.

Kypc xumun Ha ypoBHE OCHOBHOT'O 00IIIEr0 00pa30BaHUsI OPUEHTHPOBAH HA OCBOCHHE 00Yy4atOIIUMUCS
CHUCTEMBbI TEpPBOHAYAIBHBIX MOHATUM XUMHUHU, OCHOB HEOPraHMYECKOM XUMHUU M HEKOTOPBIX OTAEIbHBIX
3HAYUMBbIX OHATHI OPraHUuYECKON XUMUU.

CrpykTypa colepKaHHs IPOTrpaMMbl [0 XMMUHU c(hopMUpOBaHA HA OCHOBE CHCTEMHOTO IMOJX0Ja K €
uzydeHuto. CoJep’kaHue CKJIaJIbIBAaeTCSl M3 CUCTEMbl MOHSITUH O XHMHUYECKOM 3JIEMEHTE M BEIIeCTBE U
CHCTEMBl MOHATUH O XUMHUYecKO peakuuu. O0e 3T CHCTEMBI CTPYKTYPHO OPraHU30BaHBI MO MPHHLUIY
MOCIIE0BATENHHOIO Pa3BUTHUS 3HAHUN Ha OCHOBE TEOPETUUECKHUX MPE/ICTABICHUI Pa3HOTO YPOBHS:

- ATOMHO--MOJIEKYJISIPHOTO YYEHHS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

- Ilepnoanueckoro 3akona /I. 1. MenaeneeBa kak OCHOBHOT'O 3aKOHA XUMUHU;

- y4YEHHS O CTPOEHUU aTOMa U XUMUYECKOU CBA3H;

- IpeACTaBICHUN 00 PIEKTPOTUTHUECKON AUCCOLMAIIMH BEIIECTB B paCTBOPAX.

TeopeTnuecknue 3HaAHUS PAacCCMATPUBAIOTCS HA OCHOBE AMIUPHUYECKU IMOTYYEHHBIX M OCMBICIEHHBIX
(axTOB, pa3BUBAIOTCS MOCIEAOBATEILHO OT OJHOIO YPOBHS K JAPYrOMY, BBIMONHAA (YHKIMU OOBSICHEHHS U
MIPOTHO3UPOBAHUS CBOMCTB, CTPOCHHMS M BO3MOXKHOCTEH IPAKTUYECKOrO0 IPUMEHEHHS U IOIY4YEHUs
M3Yy4aeMbIX BEIIECTB.

OcBoeHre TpOrpaMMbl MO XUMHUHU CIOCOOCTBYET (DOPMUPOBAHUIO MPEACTABICHUS O XUMHYECKON
COCTABJIAIOLIEH HAYYHOW KAPTUHBI MHUpA B JIOTUKE €€ CUCTEMHOM HPUPOABI, LIEHHOCTHOIO OTHOLIEHUS K
Hay4YHOMY 3HAHHMIO U METOJAM MO3HaHUs B Hayke. V3ydeHHe XMMHUM NMPOUCXOIUT C MPUBJICUYECHUEM 3HAHUUI
U3 paHee M3y4YeHHBIX y4eOHBIX mpeameToB: «Okpyxawoumii mupy, «buonorus. 5-7 knaccel» u «®duzuka. 7
KJIace».



[Tpy U3y4eHUM XMMHH NMPOUCXOAUT (POPMUPOBAHUE 3HAHMH OCHOB XMMHYECKOM HAyKH KaK OOJIaCTH
COBPEMEHHOI'0 €CTECTBO3HAHUS, NPAKTUYECKONW AEATEIBHOCTH 4YEJIOBEKAa M KAK OJHOrO0 M3 KOMIIOHEHTOB
MHUPOBOU KyJIBTYpHI. 3a7a4a y4eOHOrO IpeaMeTa COCTOUT B (POPMHPOBAHUHU CUCTEMBI XUMUYECKUX 3HAHUHN
— BaxHEWmMX (AKTOB, INOHATUI, 3aKOHOB M TEOPETUYECKUX IIOJOKEHUH, IOCTYIHBIX OO0O0OIEHUIt
MHUPOBO33PEHUYECKOr0 XapakTepa, f3blka HAYKH, B MPUOOLIEHMM K HAy4YHbIM METOJAaM II03HAHUA IpU
U3y4EHHUM BELIECTB U XMMUYECKUX peakluil, B (OpMUPOBAHUM U Pa3BUTHM [1O3HABATEIbHBIX YMEHUH U UX
NPUMEHEHUH B y4eOHO-TIO3HABATEIbHON M y4yeOHO-HCCIIE0BATENIbCKON AEATEIbHOCTH, OCBOCHHH MPaBUII
0e3011acCHOr0 00pallleHus ¢ BElIeCTBaMH B IOBCEJHEBHOM JKU3HU.

[Ipy uM3ydYeHWH XMMHUU HA YPOBHE OCHOBHOTO O0IIEro oOpa3oBaHUS BaXHOE 3HAUYEHUE NPUOOpEIH
TaKHE LENH, KaK:

- ¢opMuUpOBaHHWE UHTEIUICKTYyalbHO pPAa3BUTON JUYHOCTH, TOTOBOM K camMo00pa3oBaHUIO,
COTPYZIHUYECTBY, CAMOCTOSITCIILHOMY TPHHATUIO pEIICHUH, CHOCOOHOW aJanTHpOBaThCs K OBICTPO
MCHAIOIIHUMCA YCIIOBUSM KU3HU,

- HaIpaBJIEHHOCTh OOYYCHHS Ha CHCTEMATHYECKOE MPUOOIICHHE 00yJaIOIUXC K CAMOCTOSTEIbHON
MO3HABATEIIBHON JIEATEIPHOCTH, HAyYHBIM METOJaM MO3HAHUS, (POPMHUPYIOIIMM MOTHBAIMIO W Pa3BHTHE
CIIOCOOHOCTEH K XMMUU,

- o0ecrniedyeHre yCIIOBUH, CIIOCOOCTBYIONINX MPUOOPETCHUIO OOYYAIOIIMMUCS ONBITa Pa3HOO0Pa3HOM
JACATCIIbHOCTH, IIO3HAHHUA M CaMOIIO3HAaHHA, KJIIIOYECBBIX HAaABBIKOB (KJIIO‘-ICBI)IX KOMHGTCHHI/If/'I), HUMCHOIIINX
YHHUBEPCAJIbHOE 3HAUCHHE ISl PA3JIUYHBIX BHJIOB JIEATCILHOCTH,

- (opmupoBanme o0mEeH (YHKIMOHATBHON M €CTECTBEHHO-HAyYHOH I'PAaMOTHOCTH, B TOM YHCIIE
YMEHUH OOBSACHATH U OLICHUBATh SBJIEHHS OKPYKAIOIIEr0 MMpa, UCIOJIb3Ysl 3HAHUSA M OIBIT, MOJyYCHHbIE
OpU WU3YYEHUM XUMHUH, NPUMEHSITb UX MPU PELICHUH NpoOJIeM B TMOBCEJHEBHOW JXU3HU U TPYLOBOU
JESATEIILHOCTH;

- (¢opmupoBaHHE Yy O0OyYarOIIMXCi TYMaHUCTHYECKMX OTHOLIEHWH, IIOHMMaHUS LEHHOCTU
XUMHUYECKUX 3HAHUU JUIsI BBIPAOOTKU SKOJOTHMYECKU IeJIeCO00pa3HOTro MOBENEHUs B OBITY U TPYIOBOU
JIEATEIBbHOCTH B LEJSIX COXPAHEHHUsI CBOETO 37J0POBbs U OKPYKAIOIIEN IPUPOJTHON CPENIBL;

- pa3BUTHE MOTHBAIMU K 00YYEHUIO, CIOCOOHOCTEH K CAMOKOHTPOJIIO M CAMOBOCIUTAHUIO HA OCHOBE
YCBOEHHMSI 00II€UET0BEYECKUX [IEHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BBIOOpY MPOGUIIS ¥ HANIPaBIEHHOCTH
JabHENIIEro o0y4yeHusl.

OO1ee 4yncino 4acoB, OTBEAEHHBIX JUISI U3yYEHHUs XUMHUHM Ha YPOBHE OCHOBHOTO 00Iero oOpa3oBaHus,
cocraBisieT 136 yacoB: B 8 kiacce - 68 yacos (2 yaca B HeZleNi0), B 9 kitacce - 68 yacos (2 yaca B HEJIEINIO).

COAEP)XAHUE OBYUYEHUS

8 KJIACC

IlepBoHauabHbIE XUMHYECKUE TOHATHS

[Tpeamer xumuu. Ponmp XMMUM B KHM3HM uelloBeKa. XHMMHUS B CHUCTeME HayK. Teia W BellecTBa.
du3nyuecKue CBOMCTBA BEIIECTB. ATperaTHOE COCTOSIHHE BemlecTB. [IOHATHE 0 METO/Iax MO3HAHHUS B XUMHUH.
Uuctele BemecTBa U cMecu. CrocoObl pa3iesieHus CMECei.

ATOMBI M MOJEKYJIbl. XUMHYECKHe 53JeMeHTh. CHMBOJIBI XHMHUYECKHX D3JIEeMEHTOB. [IpocTeie u
CJIO’KHBIE BEIIeCTBA. ATOMHO-MOJIEKYJISIPHOE YUEHHE.

Xummdeckas Gopmyna. BaneHTHOCTh aTOMOB XMMHUYECKHX AJIEMEHTOB. 3aKOH TOCTOSIHCTBA COCTaBa
BemecTB. OTHocuTenbHas aToMHas Macca. OTHocuTeNnbHas MOJEKyJspHas Macca. MaccoBast 107
XUMHYECKOTO 3JIEMEHTA B COSTHHEHHH.

KomnyectBo BemectBa. Monb. MomsipHas Macca. B3auMocBsi3p KoJM4YecTBa, Macchl W 4HcTa
CTPYKTYPHBIX €IMHUII BerecTBa. Pacyérel mo GpopMynamMm XUMHUECKUX COCAMHEHUH.

dusnuecKkue 1 XUMUYECKHUE SIBICHHs. XUMHUECKasi peakius 1 e€ Npu3Haku. 3aKOH COXPaHEHUS MacChl
BEIIeCTB. XWUMHUYECKHe ypaBHeHUs. Kiaccuukanus XWMUYECKHX peakiuid (COeIWHEHHsS, DPa3IOKCHHS,
3aMelIeHus, 0OMEHa).

Xumuueckuii IKCnepumenm:

3HAaKOMCTBO C XMMHUYECKOH MOCYI0#, mpaBuiaamMu paboThl B 1a6OpaTOpuH U mpuéMamu oOparieHus ¢
1abopaTOpHBIM 000PYIOBAaHUEM, M3YYCHHE M OMHCaHUEe (PU3MIECKHUX CBOMCTB OOpPA3I[OB HEOPTraHUYECKHX
BEILIECTB, HaOM0IeHHE (pU3HUecKuX (IUIaBJICHUE BOCKA, TasHHE JIbJa, PACTHPAHHUE caxapa B CTYIKE, KUTICHUE
U KOHJICHCAllUs BOJIbI) U XUMUYECKUX (TOpEHUE CBEYH, MPOKaIHUBaHHE METHOM MPOBOJIOKH, B3aUMOJICHCTBUE
Mella ¢ KHUCJIOTOH) SIBJICHWH, HAOMIOACHWE M ONUCAHWE TNPHU3HAKOB MPOTEKAHHUS XUMHYECKUX pPEaKUuit
(pa3noxeHue caxapa, B3aUMOJCICTBIE CEPHOM KHUCIOTHI C XJIOPUAOM Oapusi, pa3jioKeHHe THIPOKCUIa MEan



(II) nmpu HarpeBaHuu, B3auMoJeicTBUE xkeme3a ¢ pacTBopoM coiu meau (1), n3yuenue crnocoboB pasneneHus
CMeceil: ¢ NMOMOIIBIO MarHuTa, (UIBTPOBAHUE, BhIMAPUBAHKUE, AUCTUWILIALMS, XpoMaTorpadus, npoBeaeHue
OYHUCTKH TIOBapPEHHOW COJIM, HAOIIOZCHNE U ONHMCAHUE PE3YJIbTATOB MPOBEICHUS OIbITA, UILTIOCTPUPYIOIIETO
3aKOH COXPaHEHUs MACChl, CO3JaHHe MOJIeNIeH MOJIEKYI (IIapOCTEPIKHEBBIX ).

BaxHelimue npeacraBuTe/ M HEOPraHMYECKUX BeLeCTB

Boznyx - cmech razos. CocraB Bosayxa. Kucimopon - anemeHT m mpocrtoe BemectBo. Haxoxaenue
KHCJIOpo/a B MpHUpoje, pU3NUecKue U XMMUYecKue cBoWcTBa (peakuuu ropenus). Oxcunsl. [lpumenenune
kucnoposaa. CriocoObl MOTyYeHHs KUCIOPOAA B J1aOOpaTOpUu U MPOMBILILIEHHOCTH. KpyroBopot kuciopoza B
npupoze. O30H - aJUIOTpoIHAs MOAM(UKALINS KUCIOPOa.

TennoBoil 3pdeKT XUMUYECKON peakluy, TEPMOXUMHUYECKNE YPAaBHEHMs, 3K30- U 3HJOTEPMUYECKHE
peakiuu. TOMIMBO: yroib U MeTaH. 3arpsi3HEHUE BO3/yXa, YCHIIEHHE IMapHUKOBOTO 3PdeKTa, pa3pyleHue
030HOBOTO CJIOSI.

Bomopon - snemeHT W mpocroe BemiecTBO. HaxokneHue Bopopoaa B mpupoze, (uzndeckue u
XMMHUYECKHE CBOWCTBA, IPUMEHEHHE, ClIOCcO0bI Nony4yeHus. Kucinotel u conu.

Monsipublii 00bEM ra30B. Pacu€Tbl 1o XUMHUYECKUM YpaBHEHUSIM.

®uznyeckue cBoiicTBa Boabl. Bona xak pactBoputenb. PacTBopel. HachllieHHBIE M HEHACBHIILIEHHBIE
pactBopbl. PacTBOpUMOCTh BemiecTB B BojJie. MaccoBas 10Js1 BEMIECTBA B pacTBOpe. XUMUUYECKUE CBOMCTBA
Boabl. OcHoBaHMsA. Ponp pacTBOpOB B NpUPOAE M B JKU3HMU uenoBeka. KpyroBopoT BOAbl B IIPUPOJE.
3arpsi3HeHue NpupoaHbIX BoJ. OXpaHa U OUMCTKA IPUPOJIHBIX BOJ.

Knaccupukanus ~ HeOpraHMyeckMX  COCIUHEHUH. Oxcupel. Knaccugpukanus ~ OKCHIOB:

cosieoOpa3yromnue (0OCHOBHBIE, KHCIOTHBIE, aM(OTEPHBIE) U
HeconeoOpa3yroue. Homenknarypa okcugoB. @u3nyeckue U XUMHUUECKUE CBOMCTBa OKCUAOB. Ilomydenue
OKCH/IOB.

OcHoBanus. Knaccudukanus ocHoBaHMM: IMIENOYM M HepacTBOpUMBIE OCHOBaHMs. HomeHkiatypa
OCHOBaHUH. PU3HMYECKHE U XUMUYECKUE CBOMCTBA OCHOBAHUH. [lomydyeHre OCHOBaHUI.

Kucnorsl. Knaccugpukanus kuciaor. Homenknarypa kucior. @usnueckue U XMMHUYECKHE CBOMCTBA
kucnot. Psan akruBHoctu metaiuioB H. H. bekerosa. [Tonyduenue kucnor.

Comu. Homenknarypa coneil. @usnueckne 1 XUMUYECKUE CBOKCTBA coliel. [lomyuenue conenl.

['eHeTnyeckas CBSI3b MEXAY KJacCaMU HEOPTraHUUECKHUX COECAMHEHUMH.

Xumuueckuii IKCnepumenm:

KaueCTBEHHOE OIpeesieHne CoJepKaHus KUCIopoJa B BO3AyXe, MOJydeHHue, coOupaHue,
pacrio3HaBaHHME U HW3YYEHHUE CBOWCTB KHCIIOPOJa, HAOIIOAEHUE B3aMMOJAEHCTBHS BEILECTB C KUCIOPOAOM U
yCIIOBUSL BO3HMKHOBEHMSI M IpEKpallleHus ropeHus (moskapa), O3HaKOMJEHHE C oOpa3laMu OKCUIOB U
OIHCaHHE MX CBOWCTB, MOJYy4YEeHUE, cCOOMpaHMe, paclio3HaBaHUE U M3Y4YE€HUE CBOWCTB BOJOpOJA (FOpEHHE),
B3auMozeiictBue Boaopoga c¢ okcuaoM wMeau (II) (BO3MOXHO UCHONB30BaHHE BUAEOMATEPUATIOB),
HaOroieHne 00pas3IoB BELIECTB KOJUYECTBOM 1 MOJIb, HCCIIEJOBAaHUE OCOOCHHOCTEH PacTBOPEHUs! BEIIECTB
C pa3M4YHOW pPACTBOPHUMOCTHIO, TIPUTOTOBIICHHE PACTBOPOB C OMNPEAEIEHHOW MacCOBOM  JOJei
pPacTBOPEHHOIO BEIIECTBa, B3aMMOJIEHCTBHE BOJBI C MeTaljlaMM (HaTpueM U KajblueM) (BO3MOXKHO
UCIIOJIb30BaHUE BHUJAEOMATEPUANIOB), HCCIEAOBaHWE OOpPA3[0B HEOPraHMYECKUX BEIIECTB PAa3IMYHBIX
KJIacCOB, HAOJIO/IEHUE W3MEHEHHsI OKpacKM HHAMKATOpPOB B pPAcTBOpaxX KHUCIOT M IIEJIOYed, HU3ydeHue
B3aumoieiicTBusl okcuga meaw (II) ¢ pacTBopoM cepHOM KHCIOTHI, KHUCJIOT C MeTaIlaMH, pPEaKIUil
HENTpaan3anuy, Nojay4yeHe HEpaCTBOPUMBIX OCHOBAHUM, BBITECHEHNE OJTHOTO METa/lla IPyTUM U3 pacTBopa
COJIU, pelIeHNE HKCIIEPUMEHTAIbHBIX 33/1a4 10 TeMe «BakHel1ne Kiacchl HEOPraHMYECKUX COSAMHEHUI».

Iepuoauueckuii 3akon u Ilepuoanyeckas cucrema xumuuyeckux siementos /[I. M. Menaeieesa.
Crpoenne atoMoB. XumMuueckasi cBsizb. OKHCINTEJIbHO-BOCCTAHOBUTEJIbHbIE PeaKIIUH

[TepBble MONBITKY KJIaCCU(DUKALUU XUMUYECKUX 3JIEMEHTOB. [IoHATHE O TpyIax CXOTHBIX 3JIEMEHTOB
(LIenoYHble U MIEIOYHO3EMENbHBIE METAJUIbI, TAJIONeHbl, UHEPTHBIE ra3bl). JJIEMEHThI, KOTOpble 00pa3yroT
amM(oTepHbIe OKCHUJIBI U TUAPOKCH/IBI.

Ilepnonnueckuit 3akoH. llepuommueckas cucrema xmmuueckux snemeHtoB J[. M. Mennaeneesa.
Kopotkonepuoanas u miuuHHoneproanas ¢opmel [lepuonndeckoit cucteMbl XUMHUYECKUX drieMeHToB /. U.
MenneneeBa. [lepuoasl u rpynmnbl. GU3UYECKUH CMBICH MOPSAIKOBOIO HOMEpPa, HOMEPOB MEPUOAA U TPYMIIbI
DJIEMEHTA.

Crtpoenune atomoB. CoctaB aTOMHBIX sifep. M3oTombl. DnekTporbl. CTpOCHHE IEKTPOHHBIX 000JI0UEK
aToMOB nepBbIX 20 xumuueckux aneMeHToB [lepuonnyeckoii cucremsl 1. 1. MenneneeBa. XapakTepuctuka
XHMHYECKOT0 3JIEMEHTA 10 ero nojoxkeHuto B [lepuoanueckoit cucreme J[. 1. Menpaeneena.

3aKOHOMEPHOCTH M3MEHEHHUS paJuyca aTrOMOB XHMUYECKUX DJIEMEHTOB, METAJIMYECKUX U



HEMETAJUIMYECKUX CBOMCTB I10 IpynnaMm U Mepruoiam.

3nauyenue Ilepuomnueckoro 3akoHa u llepmoanyeckol CHUCTEMBI XUMHUYECKHUX JJIEMEHTOB IS
pa3BuTus Hayku U npaktuku. J[. . Menzenees - yd€HbIN U IpayKJaHUH.

Xumuyeckasi cBa3b. KoBajeHTHas (MoyisipHasi M HEMOJISIPHAs) CBSA3b. OJEKTPOOTPHUIATEIBHOCTD
XUMHUUYECKHX 3JIeMEHTOB. VloHHAas CBS3b.

Crenenb okucieHus. OKUCIUTENbHO-BOCCTAHOBUTENbHBIE peakiuu. Ilponeccel okucieHus u
BOCCTaHOBJIEHMsI. OKHCIUTENN U BOCCTAHOBUTEIIN.

Xumuueckuii IKcnepumenm:

U3ydeHHe OOpa3llOB BEIIECTB METAJUIOB W HEMETAJUIOB, B3aWMOJICHCTBHE THAPOKCHIA IIMHKA C
pacTBOpaMHM KHCIOT M IIEJIOYEH, MPOBEACHUE ONBITOB, WIUIIOCTPUPYIOIIUX IPUMEPBI OKHCIUTEIBHO-
BOCCTAaHOBUTEJIbHBIX peaKLuil (TOpEeHUE, pEaKuy pas3IoKEHUs, COSIUHEHUS).

Meosricnpeomemmnuwie ceasu

Peanuzanus MeXNpeaMETHBIX CBSI3€H NIpPU M3YUYEHUU XUMHUU B 8§ KJIACCE OCYILIECTBIISIETCA 4Yepes
UCIOJIb30BaHNE KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHSITHUA, TaK U MOHATHH, SBJISIOMINUXCS CUCTEMHBIMU IS
OTJIENIbHBIX NIPEAMETOB €CTECTBEHHO-HAYYHOI'O LIUKJIA.

OO0mue ecTecTBeHHO-HAYYHbIE MOHATHS: HAay4YHBIM (PakT, rUmoTe3a, TEOpUs, 3aKOH, aHAJIU3, CHHTE3,
KJIaccu(uKanusi, NEPUOTUYHOCTh, HAOIIOJCHHE, OSKCIIEPUMEHT, MOJCIUPOBaHHE, W3MEPEHHE, MOJIEINb,
SBIJICHUE.

®uznka: MaTepus, aToOM, 3JEKTPOH, MPOTOH, HEWTPOH, MOH, HYKJIHJ, H30TOIIbI, PaJIlOaKTUBHOCTb,
MOJIEKYJa, JJIGKTPUYECKUH 3apsij, BEIIeCTBO, Telo, O00BEM, arperaTHoe COCTOSHUE BelIecTBa, ras,
¢u3nyecKue BEeIUYUHBI, €IMHULIBI U3MEPEHHUS, KOCMOC, IJIaHEThI, 3BE3/1b1, COJHIIE.

buonorus: ¢porocunTes, npixanue, ouocdepa.

['eorpadus: atmocdepa, runpocdepa, MUHEPaAIBI, TOPHBIE TOPOIBI, TOJIE3HBIE UCKOMIAEMbIE, TOILIHBO,
BOJHBIE PECYPCHI.

9 KUIACC

BemecTBo M XMMHYeCKas peaKkuust

Ilepnonnueckuit 3akoH. Ilepuonmueckass cucrema xmmuueckux snementoB J[. WM. Menpeneesa.
CrpoeHne aTOMOB. 3aKOHOMEPHOCTH B U3MEHEHUH CBOMCTB XMMHUYECKUX 3JIEMEHTOB MEPBBIX TPEX MEPUOJIOB,
KaJIusl, KaJblUs U UX COEJMHEHHUI B COOTBETCTBUHU C IOJIOXKEHHEM 3JIeMeHTOB B [lepuonnyeckoii cucreme u
CTPOEHHEM UX aTOMOB.

CrpoeHue BemiecTBa: BUAbl XUMUYECKOW CBSI3U. THUIBI KPUCTAIIIMYECKUX PEHIETOK, 3aBUCUMOCTH
CBOICTB BEILIECTBA OT TUIA KPUCTATUINYECKON PEIIETKH U BUJA XUMUYECKON CBSA3H.

Knaccudukanus M HOMEHKJIAaTypa HEOPraHMYECKHUX BEIIeCTB. XHWMHUYECKHE CBOMCTBA BEIECTB,
OTHOCSIIIIMXCS K Pa3jIM4YHBIM KJaccaM HEOPraHWYECKUX COECAUHEHMM, T€HETHYeCcKasl CBA3b HEOPraHMUYECKUX
BEIIIECTB.

Knaccudukanus XuMHUECKUX peakluid o pa3INuHbIM MPU3HAKaM (TI0 YHCITY U COCTaBY yYaCTBYIOIIMX
B PEaKIUU BEUIECTB, M0 TEIUIOBOMY 3(D(EKTY, 10 U3MEHEHUIO CTENEeHEN OKUCICHHSI XUMUYECKUX 3JIEMEHTOB,
no o0paTUMOCTH, MO YYacTHIO KaTajlu3aropa). JK30- U 3HJOTEPMUYECKHE DPEaKLUU, TEPMOXMMUYECKHE
YpaBHEHHUS.

[TonsiTue o ckopocTy xuMudeckoil peakuuu. [Tonarue 06 oOpaTUMBIX U HEOOPATUMBIX XMMHUYECKHX
peakuusx. IloHATHe O TOMOTreHHBIX M TeTeporeHHbIX peakuusx. [lonstue o karamuze. Ilonsarue o
XUMHYECKOM paBHOBeCHH. DaKTOpbl, BIMSIOIIME HAa CKOPOCTh XUMHYECKONW pEaKIUU U IOJIOKEHUE
XUMHYECKOT'O PAaBHOBECHUS.

OKHCIUTENBHO-BOCCTAHOBUTEIILHBIE peaxuumy, IIEKTPOHHBIN OanaHc OKHUCIIUTEIBHO-
BOCCTaHOBUTENBbHON peakiuu. CocTaBiIeHHE YPaBHEHMHM OKHCIMTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIMHA C
UCIIOJIb30BaHUEM METOJIa AIEKTPOHHOTO OajaHca.

Teopust 37EKTPOIUTUYECKON AMCCOLUAIMHN. DJIEKTPOIUTHI U HE3IEKTPOIUThl. KaTHOHBI, aHHWOHBI.
MexaHu3M aMcCcOlMallMM BELIECTB C Pa3IMYHBIMU BHJAMH XMMHUYECKOM CBsA3H. CTENEHb OUCCOLMALMU.
CunpHbI€ U cl1abble AIEKTPOIUTHL.

Peakuiuu nonHoro ooMeHa. Y ciaoBuUs MPOTEKaHHUs pEakIii HOHHOTO 0OMeHa, MOJIHBIE U COKpAIIEHHBIC
WOHHBIC ypaBHEHHs peakuuii. CBOWCTBa KHCIOT, OCHOBAaHMM M COJICW B CBETE€ TNPEICTaBICHUA 00
IIEKTPOJINTUYECKON Aucconuanuu. KauecTBeHHbIe peakiiuy Ha HOHbL. [IoHsATHE O ruaponau3e coneil.

Xumuueckuii IKCnepumenm:

O3HAKOMJIEHHE C MOJEISAMHU KPUCTAIINYECKUX PEIIETOK HEOPraHMYECKHUX BELIECTB - METAJUIOB H
HeMeTauioB (rpadgura W anamasa), CIOXKHBIX BEIIECTB (XJOpUIA HATPHs), HCCICIOBAHUE 3aBUCHUMOCTH
CKOPOCTH XUMHUYECKOM peakiMy OT BO3ACHCTBUS pa3IMYHbIX (PAKTOPOB, UCCIIEAOBAHUE IEKTPOIIPOBOIHOCTH



pacTBOpOB BEILECTB, IIPOLECCA TUCCOLMALUN KHUCIIOT, IIEJI0Ued U cojlei (BO3MOXKHO MCIIOJIb30BaHUE BUIEO
MaTepuaioB), IPOBEJACHUE OMBITOB, WUIIOCTPUPYIOMIUX MPU3HAKU NMPOTEKAHUS peakluuii MOHHOro oOMeHa
(oOpa3oBaHue oOcajKa, BBIACICHHE Tra3a, 0Opa3oBaHHWE BOJbI), OIBITOB, HUTIOCTPHPYIOUIUX MPUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX peakluil (ropeHne, peakiiuy pa3jaoKeHus, COSAMHEHUsI ), pacliO3HaBaHUE
HEOPraHUYECKUX BEIIECTB C IOMOIIBI0 KaueCTBEHHBIX pPEaKLUUi HA MOHBI, PEIICHHE SKCIIEPUMEHTAIBHBIX
3ajad.

HemeTauibl 4 MX coeJUHEHHS

OO6mass xapakrepucTuka ramoreHoB. (OCOOEHHOCTH CTPOEHHUS AaTOMOB, XapaKTepHbIE CTENeHU
okucnenus. CTpoeHne u (pU3NUECKUE CBOKWCTBA MPOCTHIX BEIIECTB - TaJIOTCHOB. XMMHYECKHE CBOHCTBA Ha
npuMepe Xjopa (B3aUMOJCHCTBHE C MeTalylaMH, HeMeTalaMu, Menodamu). XusopoBoaopon. ComnsiHas
KHCJI0Ta, XMMUYECKHE CBOWCTBA, [I0JIyYeHUE, IpUMeHeHue. JlelficTBUe XJIopa U XJIOPOBOAOPOa HAa OPraHU3M
yenoBeka. BaxxHeilme Xopuasl U X HaX0XKJIEHUE B IPUPO/IE.

OO6mas xapakrepuctuka aeMeHToB VIA-rpynmbl. OcOOEHHOCTH CTPOEHHSI aTOMOB, XapaKTEpHbIC
crenieHn okucieHuss. CtpoeHue U (U3NYECKUE CBOICTBA MPOCTHIX BEIIECTB - KHUCIOpOAA M CEpHI.
AnnotpornHbsie MOAM(UKALMU KHCIOPOJa U cepbl. XUMHUECKUE CBOMcTBa cepbl. CepoBOAOPOA, CTPOCHUE,
busznyeckue u XumMHueckue cBoiicTBa. OKCHUIBI Cepbl KaK MPEACTaBUTENU KHUCIOTHBIX OKcuIoB. CepHas
KHCIIOTa, (U3MYecKkue U XUMHUYECKHE CBOMCTBa (OOlIMe Kak TWPEACTaBUTENs Kilacca KHUCIOT U
cnenuduyeckure). XUMUUECKUE PEaKlUy, JIe)kKallie B OCHOBE MPOMBILIUICHHOTO CIIOCO0a MONIYYeHUs CEPHOI
kucaotThl. [Ipumenenune cepHoit kuciaoTbl. Cojlu CEpHOM KUCIIOTHI, KAUECTBEHHAs peaklus Ha CylIb(paT-HuOH.
Haxoxnenne ceppl u e€ coenuHeHUN B mpupoge. XUMHUECKOE 3arpsi3HEHUE OKpPYXKArolled cpebl
COCIMHEHUSIMU cepbl (KUCIOTHBIE JOXAM, 3arpsA3HEHHE BO3AyXa M BOJOEMOB), CHOCOOBI €ro
PeIOTBPALICHUS.

OO6mias xapakTepucThka 31eMeHTOB VA-rpynmnbl. OCOOEHHOCTH CTPOEHHS aTOMOB, XapaKTEPHbIC
CTETNEeHH OKUCIICHHS. A30T, paclipoCTpaHEHHE B MPUPOe, hu3nueckue u XuMuieckue cBoiictBa. Kpyrosopor
a3oTa B mpupoae. AMMHAK, ero (U3NYecKue M XUMHUYECKHE CBOICTBA, MOJydeHHe M npumenenue. Comu
aMMOHHUS, MX (QHU3MYECKHEe U XMUMHYECKHE CBOICTBa, NpuMeHeHHe. KadecTBeHHas peakuus Ha HOHBI
aMMOHHMs. A30THas Kuciora, €€ TModydeHue, (GU3NYECKMe M XHMHUYECKHMEe CBOMCTBa (oOmiue Kak
IpeCTaBUTENs Kilacca KUCIOT U cnenuduyeckue). Mcnonb3oBaHue HUTPATOB M COJe aMMOHMSI B KauecTBe
MUHEPATBHBIX yA0OpeHui. XHUMHUYECKOE 3arpsi3HEHHE OKpYXarolled Cpeapl COEIUHEHUSIMU a30Ta
(KMCTIOTHBIE JTOKIH, 3arpsi3HEHHE BO3/yXa, MOYBBI U BOAOEMOB). Docdop, amIoTponHble MOAUDUKALUU
docdopa, puznyeckue u xumuueckue cporicta. Oxeun gochopa (V) u pochophnas kuciora, puzndeckue u
XMMHUYECKHE CBOMCTBA, nosyueHue. Mcnonb3oBanue hocdaroB B kKauecTBe MUHEPAIBbHBIX YA0OpEHHA.

OO6mas xapakrtepuctuka 31eMeHTOB 1V A-rpymnmbl. OCOOCHHOCTH CTPOEHHUSI aTOMOB, XapaKTEpHBIC
CTETEHU OKHCICHMS. YTIEepoJ, alJIOTPONHbIE MOJIU(UKAIIMH, PacIpOCTpaHEHHE B MPUpPOJE, PU3NUYECKUE U
XUMHUYECKHEe cBoicTBa. Ancopoius. KpyroBopor yriepoaa B mpupoje. Okcuabl yriaepoja, ux Gusndeckue u
XUMHYECKHE CBOMCTBA, JEHCTBUE Ha JKHUBBIE OPraHMU3MBI, IOJYUYEHHUE M INPUMEHEHHUE. ODKOJIOTHYECKHE
npoOJemMbl, CBs3aHHbIE ¢ oOkcugoMm yriepona (IV), rumore3a ria00anbHOTO TOTEIUICHUS KIIMMATa,
HNapHUKOBBIN 3G eKT. YroapHas KUCI0Ta U €€ Colu, UX (pru3nyeckre U XUMHUECKUE CBOWCTBA, MOIy4YEeHUE U
npuMmeHeHue. KauecTBeHHas peakius Ha KapOoHaT-HOHBL. Vcronb30BaHue KapOOHATOB B OBITY, MEIUIMHE,
IIPOMBIIIJIEHHOCTH U CEIBCKOM XO35HCTBE.

[TepBoHavanbHble MOHATHS 00 OPraHUYECKHX BEIIECTBAaX KaK O COEIMHEHUSX yrieponaa (MeTaH, 3TaH,
9TWIIEH, alleTUJIEH, STaHOJ, NNIMLEPHH, YKCYCHas KucaoTa). [IpupoaHble MICTOYHUKHU YIIIEBOAOPOAOB (yrob,
OPUPOJHBIN ra3, HedTh), MPOIYKTHl UX TMepepaboTku (OEH3WH), UX pOJib B OBITY M NPOMBIILIEHHOCTH.
[Tonatue o GMOJTOrMUYECKH BaXKHBIX BEILECTBAX: JKUPaAX, O€JKaX, YriIeBoJax - U UX POJIM B KU3HU YelIOBEKa.
MarepuanbHOE €AMHCTBO OPIrAaHUYECKUX U HEOPTaHUUECKUX COEIMHEHUH.

Kpemuuii, ero ¢usuueckue M XHUMHYECKHE CBOMCTBA, IMOJlydeHHMEe M mnpuMeHeHue. CoeauHeHUs
KpeMHus B npupoje. O6mue npencrasienus o0 okcuae kpemuus (IV) u kpemuueBoii kuciaore. CHUIIUKATHI,
UX UCIOJb30BaHUE B OBITY, B IMPOMBIIUIEHHOCTH. BaxkHeWIne CTpouTeNbHblE MaTepHalbl: KepaMHuKa,
CTEKJIO, LIEMEHT, 0eTOH, kene300eToH. [IpobieMbl 6€30MacHOT0 UCIIOIb30BAHUS CTPOUTENBHBIX MaTepHalloB
B IIOBCEHEBHOM KU3HM.

Xumuueckuii IKCnepumenm:

u3yuyeHre oOpa3loB HEOPraHWYECKUX BEINECTB, CBOICTB COJISHOM KHCIOTBHI, IpPOBEACHUE
KayeCTBEHHBIX PEaKIUil Ha XJOPUA-UOHBI U HAONI0IeHNE IPU3HAKOB UX MPOTEKAHUs, ONBITHI, OTPAXKAIOIINE
¢u3uueckue M XUMHYECKHE CBOMCTBA TaJlOr€HOB M HUX COCIUHEHUH (BO3MOXKHO HCHOJIb30BAHUE
BHJICOMATEPHAIIOB), O3HAKOMJIEHHE C OOpa3liaMH XJOPHUIOB (TaJOTe€HUIOB), O3HAKOMJICHHE C OOpa3lamu
ceppl U €€ COeAMHEHUSMH (BO3MOXKHO WCIOJb30BAHHWE BHUICOMATEPHAIOB), HAOMIOIEHHE Ipolecca



oOyrmuBaHMs caxapa TOJ| JeHCTBUEM KOHICHTPHUPOBAHHOM CEpHOW KHCIOTHI, W3YYEeHHE XHMHUYECKHUX
CBOMCTB pa30aBIICHHONW CEpPHOM KHUCJIOTHI, NPOBEJICHHWE KA4YeCTBEHHOW peakIiuu Ha Cyiabdar-uoH wu
HaOJroieHne Npu3HaKa e€ MpOoTeKaHUs, O3HAKOMJICHHE ¢ (PU3MUECKUMH CBOMCTBaMHU a30Ta, Gocdopa U ux
coequHEHUN (BO3MOXHO HCIOJIb30BAaHUE BHJIEOMATEPUANIOB), o0Opa3lamMu a30THBIX U (HOCHOpPHBIX
ynoOpeHuil, MoilydyeHne, coOupaHue, paclo3HaBaHHE U HW3YYEHHE CBOWCTB aMMHakKa, IPOBEICHUE
KaYeCTBEHHBIX peakuuid Ha HMOH amMMoHMs M (ochaT-MOH U U3ydYeHHE MPU3HAKOB HMX MPOTEKaHUS,
B3aMMOJIEMCTBHE KOHLEHTPUPOBAHHOW Aa30THOM KHUCIOTBI C MeAblo (BO3MOXKHO HCIOJIb30BAaHUE
BUJICOMATEpHUANIOB), H3Y4YEHHE MOJEeJeH KpHUCTAaUNIMYeCKUX peméroKk anmasza, rpadura, ¢yiepena,
O3HAKOMJICHHE C IMPOIECCOM aICOpPOLMU PacTBOPEHHBIX BEIIECTB aKTUBUPOBAHHBIM YIVIEM U YCTPOWCTBOM
IIPOTUBOTa3a, MoJlyueHue, coOMpaHue, paclio3HaBaHUe U U3yYeHHE CBOMCTB YIJIEKHCIIOTO Ta3a, MPOBEICHUE
Ka4eCTBEHHBIX pEakIuii Ha KapOOHAT M CHIMKAT-UOHBI M HW3Y4YEHHE TPU3HAKOB HX MPOTEKAHMUS,
03HAaKOMJICHHE C NMPOAYKIMEN CUIMKATHON MPOMBIIUIEHHOCTH, PEIICHUE SKCIEPUMEHTAJIBHBIX 3aJa4 110 TEME
«BaxHenmme HeMeTalIbl U UX COCIUHEHUSY.

MeTa/lIbl M UX COCAUHEHUS

OO0mass XapakTepUCTUKA XUMHUYECKMX 3JEMEHTOB - METAJUIOB HAa OCHOBAaHMM HUX IIOJOXKEHUS B
[lepuonuueckoii cucrteme xumuueckux snemeHToB JI. M. MenneneeBa u crpoenust aromoB. CTpoeHue
MeTaJlJIoB. MeTajuinueckas CBSI3b U METaJNIMYecKass KpUCTaInyecKkass pemérka. DIeKTPOXUMHUECKUN P
HanpspkeHud MetaoB. dusnueckue U XUMHUYECKHE CBOWCTBAa MeTaiioB. OOiue crnocoObl MOMydeHUus
metauioB. [oHSATHE O KOPPO3MH METAJIOB, OCHOBHBIE CITOCOOBI 3aIIUTHI MX OT Koppo3uu. CriaBbl (cTalb,
YYyT'yH, JIOPATIOMUHUN, OpOH3a) U UX MPUMEHEHHE B OBITY U IPOMBIIUICHHOCTH.

[llenounble Metambl: noynokeHue B llepuoamyeckoid cucreme xumuyeckux siemenrtoB /I .
MenzeneeBa, CTpOGHHE UX aTOMOB, HaxoxkJIeHue B mpuponae. dusznueckue M XMMHUECKHE CBOWMCTBA (Ha
npuMepe HaTpus U Kaiausi). OKCUIbl U TUAPOKCUABI HATpuUs U Kanus. [IpumMeHeHne mie0uHbIX METAIIOB U UX
COEIMHEHUI.

[[{erouHO3eMENbHBIE METAUIBl MarHWii M KaubLMW: IOJ0XKeHHe B Ilepmommueckon cucreme
xumuyeckux sneMeHToB . . MengeneeBa, cTpoeHHME MX aTOMOB, HaxoxkJeHue B npupozae. dusnueckue u
XMMHUYECKHE CBOMCTBAa MarHusl M Kainblus. Baxkselmme coeivHEHUs Kaiablus (OKCHI, THMAPOKCHJ, COJIH).
XKeécTkocTh BOABI M CIOCOOBI €€ YCTpaHEeHHUS.

Amomunuit: nonoxenue B Ilepuogmueckoit cucreme xumuueckux snemeHToB J[. M. Menpaeneena,
CTpOEHHUE aToMa, HaXoKAeHue B npupoje. Puszndyeckue U XMMHUYECKHE CBOMCTBA almtoMUHUA. AMdoTepHbIe
CBOICTBa OKCHJA Y TUAPOKCUIA aTFOMUHUS.

Kene3zo: monoxenue B llepuogmueckoit cucteme xumuueckux siemeHToB J[. M. Menneneesa,
CTpOCHHE aToMa, HaxOoXkJaeHue B mnpupoje. Pusznyeckue M XUMHUYECKHE CBoOMcTBa xkeneza. OKCHIbl,
ruapokcuabl U conu xenesa (II) u xxenesa (I11), ux cocras, cBoicTBa U MOTyueHUE.

Xumuueckuii IKCnepumenm:

O3HaKOMJIEHHE ¢ oOpa3laMu MeTaUIOB U CIUIaBOB, MX (PU3MUECKUMM CBONCTBAMH, H3yYEHHE
pe3yabTaTOB KOPPO3UU METAUIOB  (BO3MOXKHO HCIIOJIb30BAHME BHUICOMATEPUATIOB), OCOOEHHOCTEH
B3aMMOJICHCTBUS OKCHJA KalbliMsg U HATpUs C BOJOW (BO3MOXKHO MCIIOJIb30BaHHE BHJEOMAaTEpHAIIOB),
HCCJIEJIOBAaHHE CBOMCTB KECTKOW BOJIBI, IPOIIECCa TOPEHMSI Kelle3a B KUCIOpoe (BO3MOKHO MCIOJIb30BAHHE
BUJIEOMATEPHUAIIOB), TPU3HAKOB MPOTEKAHUS KAYECTBEHHBIX PEAKIIMH HA MOHBI: MArHUS, KaJIbIUs, ATFOMUHUA,
nuHKa, xenesa (II) u xenesza (III), menu (II), HaOnr0AEHNE U OMKMCAHKE MPOLIECCOB OKPAIIMBAHUS TJIAMEHHU
VOHAMM HaTpus, Kauusd W KaublHg (BO3MOXHO MCIIOJNBb30BAaHUE BHUJEOMATEPHANIOB), MCCIEA0BAHUE
aM(OTEpHBIX CBOMCTB I'MAPOKCUAA AFOMMHMSI M THJIPOKCHJA LIMHKA, PEIIeHHE 3KCIEepUMEHTAIbHBIX 3a7a4
1o teMe «BakHel1e MeTaibl U UX COEAUHEHUS.

XuMus M OKpyKaouas cpeaa

BemectBa u marepuansl B TOBCEIHEBHOM JKM3HM 4elOBeKa. be3omacHoe HCIob30BaHHUE BEIIECTB U
XUMHUYECKHUX peakiuii B ObITy. [lepBas moMOIIb MPU XUMUYECKUX 05KOT'aX M OTPABIICHUSX.

XVMMHYECKOE 3arpsi3HEHUE OKpYXkarolled cpeabl (IpenesbHas TOMyCTUMas KOHLEHTpalus BELIECTB,
nanee - [1/IK). Ponp xumMuu B pemieHnu 3K0JI0THYeCKUX MpooIIeM.

Xumuueckuii IKcnepumenm:

n3ydeHue o0pasIoB MaTeprajoB (CTEKIJIO, CIUIaBbl METAJIJIOB, MIOJUMEPHBIC MATEPUAIBI).

Mesicnpeomemmuuie ceasu

Peanuzanus MeXnpeaIMETHBIX CBS3€d NpPU HW3YyYEHWH XUMHUU B 9 Kilacce OCYLIECTBISIETCS 4epes
UCIIOJIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYUHBIX MOHSATHIA, TaK U TOHSATHH, SBISIOMINXCS CUCTEMHBIMHU IS
OTJIEJIBHBIX NPEMETOB €CTECTBEHHO-HAYYHOT' O IIUKJIA.

OO0me ecTecTBEHHO-HAYYHbIE MOHATHUS: HAYYHBIH (DaKT, THUIOTE3a, 3aKOH, TEOPHs, aHalU3, CUHTE3,



KIacCU(UKaIUs, MEPUOAUYHOCTh, HAOIIOACHHUE, JKCIEPUMEHT, MOJACIUPOBAaHUE, H3MEPEHUE, MOIENb,
SIBIICHUE, TAPHUKOBBINA 3((HEKT, TEXHOIOTHSI, MATCPHAIIBI.

®dusuKa: Marepus, aToOM, 3JIEKTPOH, MPOTOH, HEUTPOH, UOH, HYKJIHUJ, HU30TONbI, PaJIHUOAKTUBHOCTD,
MOJICKYJIa, SJICKTPUYCCKUN 3aps, MPOBOJIHUKH, MOJYIIPOBOIHUKH, TUIICKTPUKH, (POTOIIEMEHT, BEIIECTBO,
Teno, 00BEM, arperaTHoe COCTOSIHUE BEIECTBA, T'a3, PACTBOP, PACTBOPUMOCTh, KPUCTAJUTMUECKAsT PEIIETKa,
CIUTaBbl, (PM3MYCCKUE BEJIUYHMHBI, CIMHUIBI HU3MEPEHHS, KOCMHUYECKOE MPOCTPAHCTBO, IIAHETHI, 3BE3JIBI,
Comnnre.

buonorus: porocunres, qpixanue, onochepa, IKOCUCTEMA, MUHEPATIBHBIC YI00pEHUS,
MI/IKpOE)JIeMeHTLI, MaKpo:—)HeMeHTbI, IIUTAaTCIIbHBIC BCIIICCTBA.

['eorpadusi: atmochepa, ruapocdepa, MUHEPAIbl, TOPHBIE ITOPOIBI, TIOJIC3HBIC HCKOIIAEMbIE, TOILIIUBO,
BOJIHBIE PECYPCHI.

IINTIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI 110 XMMHUHN HA YPOBHE
OCHOBHOI'O OBHIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

JIMYHOCTHBIE PE3yJbTATHl OCBOSHHS MPOTPAaMMBI OCHOBHOTO OOIEro oOpa3oBaHMS JOCTHUTAIOTCS B
Xone OOydeHHs XHMUH B €IMHCTBE YYEeOHOH W BOCIHTATEIbHOW JAEATEIBHOCTH B COOTBETCTBHH C
TpaaAuIIUMOHHBIMUA pOCCI/H\/JICKI/IMI/I COIMOKYJIBTYPHBIMHU U JYXOBHO-HPABCTBCHHBIMU LICHHOCTAMU, IIPUHATBIMHA
B 00IIECTBE MpaBHJIaMU M HOPMaMH TOBEJICHHS U CIIOCOOCTBYIOT IPOIIECCaM CaMOTIO3HAHHMS, CAMOPA3BUTHS
U COLMaIN3aUN 00yJarouXcs.

JINYHOCTHBIE PE3YNBTaThl OTPAXKAIOT TOTOBHOCTH OOYYAIOIIMXCS PYKOBOJCTBOBAThCS CHUCTEMOM
ITO3UTHUBHBIX ILICHHOCTHBIX OpI/IeHTaIII/Iﬁ N paClIUpPCHUC OIIbITa ACATCIIBHOCTH Ha eé OCHOBE, B TOM 4YHCJIC B
YaCTH:

1) naTpmoTHYECKOIro BOCIHTAHUS:

LIEHHOCTHOTO OTHOILIEHUS K OTEYECTBEHHOMY KYJIBTYPHOMY, HICTOPUUYECKOMY U HAYYHOMY HACJIEIUIO,
MOHUMAaHHUs 3HAYEHUS XUMHUYECKOW HAyKH B KU3HM COBPEMEHHOTO OOIIecTBa, CMOCOOHOCTH BJIAJIETh
JIOCTOBEPHOU MH(pOpMaIlMell 0 MepeIOBbIX JOCTHKEHUSX M OTKPBITUAX MUPOBOM M OT€YECTBEHHON XMMMHH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSIX 00 YCTPOMCTBE MUpPA U OOIIECTBA;

2) rpasmIaHCcKOro BOCIHTAHMS:

IIPEJICTABICHNUS] O COLMAJIBHBIX HOPMax M IpaBWJIAX MEXINYHOCTHBIX OTHOUIEHMH B KOJIIEKTHBE,
KOMMYHHUKaTUBHOW KOMIIETEHTHOCTH B OOLIECTBEHHO IOJIE3HON, yUeOHO-HCCIIe10BaTEIbCKON, TBOPUECKON U
JIpYTruX BUAAX JESITEIbHOCTH, TOTOBHOCTH K pa3HOOOpa3HOW COBMECTHOM JAEATENbHOCTU MPH BBITOJHEHUU
y‘I€6HI)IX, MMO3HABATCJIIbHBIX 3a/ja4, BBIIIOJIHCHHUU XWUMHYCCKUX OKCIICPUMCHTOB, CO3OaHUH yqe6H},1x
IPOEKTOB, CTPEMJIEHUS K B3aMMONOHMMAaHHMIO M B3aUMOIIOMOILHM B MPOLECCE 3TOW Yy4eOHOH AesaTeIbHOCTH,
T'OTOBHOCTH OILI€CHHUBAaTh CBOE MOBCACHHUEC W IIOCTYIIKH CBOHUX TOBapI/IHIeﬁ C MO3WIKWHU HPABCTBCHHBIX U
IIPABOBBIX HOPM C YYETOM OCO3HAHHUS IOCIIEICTBUI MOCTYIIKOB;

3) HeHHOCTH HAYYHOTO MO3HAHUS

MHPOBO33PEHUECKHE MPEACTABIEHNUS O BEIIECTBE M XUMHUUYECKOM pEaKIUU, COOTBETCTBYIOIIUE
COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKH M COCTABIISIONIME OCHOBY ISl MOHMMAaHUS CYIIHOCTH HAy4HOMU
KapTUHBl MHpa, MPEACTABICHUS 00 OCHOBHBIX 3aKOHOMEPHOCTSIX pPa3BUTHUSL MPHUPOJABI, B3aUMOCBS3SIX
YeJI0BeKa C MPUPOJTHON CPESIOH, O pOJIU XMMHUH B TO3HAHUM ITUX 3aKOHOMEPHOCTEN;

MO3HABATENIbHBIE MOTHBBI, HAMPABJICHHBIE HA TIOTyYEeHUE HOBBIX 3HAHHUH MO XUMHH, HEOOXOIUMBIE JITIs
0OBSICHEHUS] HAOJIOIaEMBbIX TPOIIECCOB M SBJICHWH, MO3HABATEIbHOW, MHPOPMAIIMOHHON U YHUTATEITHCKOU
KYJIbTYpbl, B TOM 4YHCJIE HAaBBIKOB CAMOCTOSTENHHOW pPAaOOTHI € YYEOHBIMH TEKCTaMH, CIIPABOYHOMN
JTUTEPATYPOU, TOCTYITHBIMU TEXHUYECKUMHU CPEACTBAMHU WH(DOPMAITMOHHBIX TEXHOJIOTHIA;

UHTEpeC K OOYYeHHI0 U TIO3HAHWIO, JIO0O3HATENBHOCTh, TOTOBHOCTH U CIIOCOOHOCTH K
caM0oOOpa30BaHMIO, TIPOSKTHOM H  HCCIAEAOBATECIBCKON  JIESITEIIBHOCTH, K OCO3HAaHHOMY  BBIOODY
HATPABIEHHOCTU U YPOBHS OOYUYCHHUS B NaTbHEHUIIIEM;

4) ¢dopMupoOBaHHs KYJILTYPbI 310POBbSI:

OCO3HAHHME IIEHHOCTH J>KWU3HH, OTBETCTBEHHOTO OTHOIICHUS K CBOEMY 3/I0POBBIO, YCTAaHOBKM Ha
30pOBBIN 00pa3 KM3HM, OCO3HAHHE TIOCIEJACTBUA M HENPHUATHE BPEIHBIX NPUBBIUEK (yMOTpeOIeHUS
AJIKOTOJIs, HAPKOTHUKOB, KYpPEHHS1), HEOOXOIUMOCTH COOJIFOICHHS TIpaBUJI 0€30MaCHOCTH MpU OOpaIIeHUH C
XUMHUYECKHMHU BEIIECTBAMH B OBITY U peaslbHOW KHU3HH;



5) TpynoBoro BocnuTaHus:

MHTEpEC K MPaKTUYECKOMY H3ydeHHIo mpodeccuil U Tpyda pa3iHudHOTO poja, YBaXXEHHE K TPYydy U
pe3ynbTaTtaM TPYAOBOH ACSITENLHOCTH, B TOM YHCJIE HA OCHOBE MPUMEHEHUS IPEIMETHBIX 3HAHUH 0 XUMUH,
OCO3HAHHBII BBHIOOP HHAMBUAYAIBHON TPACKTOPUU MPOAODKEHHS OOpa3oBaHMS € YYETOM JIMYHOCTHBIX
WHTEPECOB M CIHOCOOHOCTH K XHMHHU, OOIIECTBEHHBIX WMHTEPECOB U MOTPEOHOCTEH, YCHEIIHON
npoecCHOHANBHOM JEATENIbHOCTH U Pa3BUTUS HEOOXOIMMBIX YMEHHI, TOTOBHOCTH aJalTHpPOBATHCS B
npodeccuoHaIbHOM cpee;

6) sKoJ0rHYecKOro BOCIIMTAHMS:

9KOJIOTHYECKH 11eJIeCO00pa3Hoe OTHOUICHHE K MPHUPOJAE KaK MCTOYHHMKY JKU3HH Ha 3emiie, OCHOBE €&
CYIIIECTBOBAHMS, TOHMMAaHWE IIEHHOCTH 3J0POBOTO W 0€30macHoro oOpas3a KHU3HH, OTBETCTBEHHOE
OTHONICHHE K COOCTBEHHOMY (DU3MUECKOMY U IICUXUYECKOMY 3/10pOBbIO, OCO3HAHUE IIEHHOCTU COOJIIO/ICHUS
paBJI 0€30MACHOTO MOBEACHMS TIPHU padOTe C BEUIECTBAMHU, a TAKXKE B CUTYAIUSIX, YTPOKAIOIINX 3I0POBBIO
1 JKU3HM JTIOACH;

CIIOCOOHOCTH MPUMEHSTh 3HAHUS, TIOJy4aeMble TIPH U3YUCHUH XUMUH, JIJIS PEIICHHS 3a/1a4, CBSI3aHHBIX
C OKpYXalollel NpUpPOJHONW CpeAod, JUIS TOBBIIICHUS YPOBHSI JKOJIOTUYECKOW KYIbTYpbI, OCO3HAHUS
I00ATLHOTO XapaKTepa 3KOJOTHYCCKUX MPOOJIEM M IMYTeH WX PEIICHUS MOCPEIACTBOM METOIOB XHMHH,
9KOJIOTHYECKOTO MBIIIJICHUS, YMEHUS PYKOBOJICTBOBATHCS MM B TO3HABaTENbHON, KOMMYHUKATUBHOW U
COLIMAJIbHON ITPAKTHKE.

METANPEAMETHBIE PE3YJIbTATHBI

B cocTtaBe meTanpeaMeTHBIX Pe3ylbTAaTOB BBIIEISIOT 3HAYUMBIC ISl (POPMHUPOBAHUS MUPOBO33PEHUS
oOlIeHayYHbIE TIOHATHSA (3aKOH, TEOpHs, MPHHIIMIL, THUIIOTe3a, (PaKT, cucTeMa, MPOIECC, SKCICPUMEHT U
Ipyroe.), KOTOpble HCIOJIb3YIOTCS B €CTECTBEHHO-HAYUHBIX YYEOHBIX MpeIMeTax U MO3BOJSIOT Ha OCHOBE
3HaHUH M3 ITHX TpPeAMETOB (OPMHUPOBATH NPEACTABICHHWE O IEJIOCTHOH HAYYHOH KapTUHE MHpa, U
yHHUBEpcalabHble Yy4yeOHble MAeicTBHs (TO3HaBaTelIbHbIE, KOMMYHUKATHBHbBIC, PETYIATHUBHBIE), KOTOPHIE
obecrieunBarOT (HOPMUPOBAHME TOTOBHOCTH K CAMOCTOSITEIIBHOMY IIJIAHUPOBAHUIO M OCYIICCTBJICHHUIO
yueOHOMI JesTeNbHOCTH.

Ilo3naBaTenbHbIE YHHBePCAJIbHbIE YUeOHbIE 1eHCTBUS

basoBble Jiornyeckune 1eHCTBUA:

YMCHUSA HCIIOJIB30BAaTh HpI/IéMBI JIOTUYCCKOr'0 MBIIJICHUA ITPU OCBOCHUU 3HAHWUU: PAaCKpbIBATH CMBICJI
XUMUYECKUX TOHATUM (BBIAETATh MX XapaKTEpHbIE IMPU3HAKW, YCTAHABIMBATH B3aUMOCBS3b C JIPYTUMHU
HOHSITI/I?IMI/I), HUCITIOJB30BATh ITOHATUA HJIA 00BsICHEHNS OTACIIbHBIX q)aKTOB n SIBJ'IGHI/II\/JI, BBI6I/IpaTI) OCHOBAHUA
U KpUTEPUHU IS KITACCH(PUKAIIMU XMMHUECKHUX BEIIECTB M XMMHUECKUX PEaKI[Nil, yCTaHABIUBATh MPUYMHHO-
CIIEICTBEHHBIE CBSI3U MEXIY OOBEKTaMM H3YyYEHHUS, CTPOUTH JIOTUYECKHE pPACCYXKJEHUs (MHIAYKTUBHBIEC,
JENYKTUBHBIE, [10 aHAJIOTUH), IENIaTh BBIBOJIBI U 3aKIIIOUEHUS;

YMCHHUEC TIPUMCHATL B IPOLHECCEC TIIO3HAHWA IOHATHUA (HpGI[MeTHBIG n MCTaHpC}lMCTHBIG),
CUMBOJINYECKUE (3HAKOBBIC) MOJIEIH, UCIIONb3yeMbIe B XUMUHU, TPEOOPA30OBHIBATh MIMPOKO MPUMEHSEMBIE B
XUMHU MOJICTIbHBIE TIPEJICTABIICHUS - XMMHYECKHUN 3HaK (CMMBOJ DJIEMEHTAa), XUMHUYecKas ¢opMmyna u
ypaBHEHHE XUMHYECKOW pEaKkIuu - TpU PEIIeHHH Y4eOHO-TIO3HABATENBHBIX 3a/ay, C Y4ETOM JTHUX
MOACJIBbHBIX Hpe)ICTaBJ'IeHI/Iﬁ BBISABIIATHh U XapPaKTCPU30BaATh CYHICCTBCHHBIC IIPU3HAKU U3YyHYACMbIX 00BEKTOB -
XUMHYECKHX BEIIECTB W XHUMHUYECKUX PEaKIUHd, BBIABIATH OOIIME 3aKOHOMEPHOCTH, MPHYUHHO-
CJIICACTBCHHBIC CBA3HU U MMPOTUBOPCUUSA B U3YIaCMBbIX ITPOLECCAX U ABJICHUAX.

ba3zoBble ucciienoBare/ibCKue A1eMCTBUA:

YMCHHUE HCIIOJIB30BaTh IOCTABJICHHBIC BOIIPOCHI B KAYCCTBE HUHCTPYMCHTA IIO3HAHHA, a TaAKXE B
KauyeCTBE OCHOBBI 11 (HOPMHUPOBAHHUS TUIIOTE3BI TIO TPOBEPKE MPABUILHOCTH BBICKA3bIBAEMBIX CYKICHHIA;

an/I06peTeHHe OIIbITA 10 IMJIAHUPOBAHUIO, OpTraHU3allui U IIPOBCACHUIO YYCHUYCCKUX SKCIICPUMCEHTOB,
yMeHHE HaOIt0/1aTh 3a XOJAO0M IPOIECCa, CAMOCTOSTENILHO MPOTHO3UPOBATH €r0 Pe3ynbTar, GopMyITupOBaTh
06061]_[6HI/IH U BBIBOABI II0 pPE3yjbTaTaM HpOBeﬂéHHOFO OIlbITa, HCCICOOBAaHUs, COCTABIIATH OTUET O
IpoJIeTaHHOM paborTe.

Patora ¢ undopmanmeii:

yMEHHUE BBIOMpATh, aHAJTU3UPOBATh M MHTEPIPETUPOBATH MH(POPMAILMIO PA3IUYHBIX BUIOB U (hopMm
MPEJICTaBICHUS], IMOJIYy4aeMyl0 U3 pa3HbIX HCTOYHUKOB (HAyYHO-TIOMYJSpHAsl JIUTEpaTypa XUMHYECKOIO
CoJiepKaHusl, CIpaBOYHbIE TOCOOUS, pecypchl MHTepHeTa), KPUTUYECKH OICHMBATh MPOTUBOPEUYHMBYIO U
HEJI0OCTOBEPHYIO WH(OpMAIIUIO;

yYMEHUE NPUMEHATHh pa3UYHble METOAbl M 3alpochl NpU TOUCKEe U oTOope uHpopManuu u
COOTBETCTBYIOIIMX JIAaHHBIX, HEOOXOAMMBIX [UIsl BBINOJHEHHS YYE€OHBIX M IIO3HABATEIbHBIX 3aJa4



ONpeNeN€éHHOr0  TUMa, MNpUOOpeTeHHue ombpiTa B 00JAacCTH  HMCMOJIB30BaHUS — MH(OPMAIMOHHO-
KOMMYHHUKATHUBHBIX TEXHOJIOTHH, OBJIa/ICHUE KYJIbTYypOil aKTUBHOTO HCIIOJIb30BAHUS PA3IUYHBIX MOMCKOBBIX
CHCTEM, CAaMOCTOSITENILHO BHIOMPATh ONTUMANBHYIO (POPMY MPEACTaBICHUS HH()OPMAIIMH 1 HILUTIOCTPUPOBATH
peliaeMble 3a/Ja4ydl  HECIOKHBIMM ~CXEMaMH, JuarpaMMaMu, JApyruMud ¢opmamMu rpadukd u - HX
KOMOUWHALUSIMU,

YMEHHE HCIIOJIb30BaTh W aHAJIM3UPOBATh B Ipolecce y4eOHON M MCCIeI0BaTEIbCKON IesITeNbHOCTU
UHPOPMALIMIO O BIMSHUM MPOMBIIUICHHOCTH, CEIbCKOTO XO34WCTBA M TPAHCIOpPTAa HA COCTOSHUE
OKpY>Karollel MpUPOTHON CPEIbI.

KoMMyHUKaTHBHbIE YHHBepcaJlbHble Y4eOHbIe el cTBHA:

yMEHHMsI 337aBaTh BOMPOCH! (B XOJ€ Auaigora u (Win) AUCKYCCUH) MO CYIIECTBY O0OCYKAaeMON TEMBI,
(dbopMynHpOBaTH CBOM MPEATIOKEHNUS OTHOCUTEIIBHO BBHIMIOJHEHUS MPEITI0KESHHON 3a1auu;

YMEHMsI TPEACTaBIATh IOJy4YEHHBbIE pe3yJbTaThl MO3HABATENBHOM JESTEIbHOCTH B YCTHBIX U
NUCHbMEHHBIX TEKCTax; JeNaTh MPE3CHTAIMI0 PEe3yJbTaTOB BBIMOJIHEHUS XHMHUYECKOTO SKCIEPUMEHTa
(J1abopaToOpHOTO OIbITA, TA0OPATOPHOU PAOOTHI IO UCCIEAOBAHUIO CBOMCTB BEIIECTB, YYCOHOTO IMPOCKTA);

YMEHUS Y4eOHOTrO COTPYAHMYECTBA CO CBEPCTHHKAMH B COBMECTHOW I103HABAaTEIbHOH U
HCCJIEIOBATENILCKOM JIEATETbHOCTH MpPHU PEIICHWH BO3HUKAIOIIMX MpoOJIeM Ha OCHOBE yuéra OOIIHMX
MHTEPECOB U COTIIACOBAHMSA TMO3UIHUI (00CYKIeHHS, 0OMEH MHEHHSIMU, «MO3TOBBIE IITYPMBI», KOOPIHMHALIUS
COBMECTHBIX JICHCTBUI1, OMpe/iesieHne KPUTEPUEB M0 OIICHKE Ka4eCTBA BHIIOJHEHHOW pabOThI U IpyTHE).

PeryasiTuBHbIe yHHBepcalbHble yueOHbIe AeiicTBUA:

YMEHHE CaMOCTOSITENIbHO  OMNpENeNATh Ied  JIeATENbHOCTH, IUIAHUPOBATh, OCYIIECTBIISTH,
KOHTPOJMPOBATh W TPU HEOOXOJAWMOCTH KOPPEKTHPOBAaTh CBOIO JESATEIBHOCTh, BBHIOMpaTh Hambosee
s dexTrBHBIE COCOOBI pelieHus Y4eOHbIX M IMO3HABaTENbHBIX 3a/1ay, CaMOCTOSTENIbHO COCTABIATH WM
KOPPEKTUPOBAaTh IIPEIOKECHHBIA AJITOPUTM JEHWCTBUM IIPU BBINOJHEHUU 3aJaHUM C Yy4ETOM IOJIY4EHUS
HOBBIX 3HAHUN 00 M3y4aeMbIX OOBEKTaX - BEIIECTBAX M PEAKIIHIX, OIICHUBATh COOTBETCTBUE MOTYYCHHOTO
pe3yabTaTta 3asBICHHON IEJIH, YMEHHE HCIONb30BaTh M AHAJIM3UPOBATH KOHTEKCTHI, IpeljiaracMble B
YCIIOBUU 3aJJaHHA.

IMPEJIMETHBIE PE3YJIBTATDBI

B cocraBe mpenMeTHBIX pe3yslbTaTOB IO OCBOCHHUIO 00S3aTENBbHOIO COIEpMaHHs, YCTaHOBJIEHHOIO
naHHOM (enepanbHO paboyeil mporpamMMoil, BBIIENSAIOT: OCBOCHHbIE OOy4YalONIMMHUCS Hay4Hble 3HaHUS,
YMEHHMSI M CIOCOObI AeMCTBUM, criennduyueckue Uit NpeAMETHON 00JacTH «XUMUs», BUABI JESATEIBHOCTH 110
HOJIYYEHUIO HOBOT'O 3HaHMS, €r0 MHTEPIIPETAH, IPe0OPa30BaHUIO U IPUMEHEHHIO B Pa3IMYHBIX YUEOHBIX U
HOBBIX CUTYyalUsX.

K xoHny oOy4yenus B 8 kJiacce mpeaMeTHbIE pe3yibTaThl Ha 0a30BOM YpPOBHE JOJDKHBI OTPaXKaTb

c(OpMUPOBAHHOCTH Y O0YUaIOLIUXCSl YMEHUI:

*  PpacKpbIBaTh CMBICI OCHOBHBIX XMMHYECKHUX IOHSATHH: aTOM, MOJIEKYJla, XMMHWYECKUN DIJIEMEHT,
IPOCTOE BEIECTBO, CIIO)KHOE BEILIECTBO, CMECh (OJHOPOJHAs M HEOJHOPOJHAs), BAJIEHTHOCTb,
OTHOCHTEJIbHAsE aTOMHAsI U MOJIEKYJISIPHAsE Macca, KOJWYECTBO BELIECTBA, MOJb, MOJISIPHAsT Macca,
MaccoBasi JI0JI1 XMMHMYECKOTO 3JIEMEHTa B COEIMHEHHMH, MOJSPHBIA OO0BEM, OKCHJ, KHCIOTa,
OCHOBAaHHUE, COJIb, DJIEKTPOOTPULATEIBHOCTh, CTENEHb OKHCIEHUs, XHMHYECKas peakius,
KJaccu(uKalusl peakiid: peakuud COCTUHEHHUS, PEaKIMU PpaA3JI0KEeHUs, PEaKIMH 3aMelleHHs,
peakuu oOMeHa, K30- M SHIAOTEPMHUECKHE PEaKIMH, TeIUIoBoM 3¢ (deKT peakuuu, sIpo aToMma,
AIIEKTPOHHBIN CIIOM aToma, aToMHas OpOHTaj b, PaAMyC aroMa, XUMHUYECKas CBS3b, MOJSPHAs U
HEIOJISIPHAsE KOBAJICHTHAs CBsI3b, MOHHAS CBSA3b, MOH, KaTHMOH, aHUOH, PAacTBOp, MAaccoBas IOJIs
BelecTBa (IMPOLICHTHAS KOHIIEHTPAIHs) B paCTBOPE;

*  WUIIOCTPUPOBATh B3aHMOCBSI3b OCHOBHBIX XMMHWYECKHUX IOHATUN M MPUMEHSTH 3TH NOHATHUS IPH
OIIMCaHUU BEILIECTB U UX MPEBPALLECHUN;

*  UCNOJB30BaTh XMMHUYECKYI0 CHMBOJIMKY Uil COCTaBJ€HHUsS (OPMYN BEIIECTB U YpaBHEHHM
XUMHYECKUX PEAKIIUN;

® OonpeaciisiTb BAJICHTHOCTH aTOMOB 3J3JICMCHTOB B 6I/IHapHBIX COCIUHCHHUAX, CTCIICHb OKHUCICHUA
9JIEMEHTOB B OWHApHBIX COEAMHEHMSX, NPUHAUIEKHOCTh BELIECTB K OMNpEAEIEHHOMY Kiaccy
coeuHEHUH 1o (GopMyliaM, BHJl XUMUYECKOW CBsI3U (KOBaJCHTHAs M MOHHAs) B HEOPTaHUYECKUX
COEIIMHEHUSX;

« packpbiBath cMmbica llepunonnueckoro 3akona JI. M. MenaeneeBa: 1eMOHCTPUPOBATH ITOHUMAHHE
HGpHOI[H‘ICCKOfI 3aBUCUMOCTH CBOMCTB XHMMHUECKHX DJJEMCHTOB OT HX IIOJ0XKEHHS B
[Tepuonuueckoil cucreme, 3aKOHOB COXPAaHEHMs MACChl BEILECTB, OCTOSHCTBA COCTaBa, aTOMHO-



MOJIEKYJIIPHOTO Y4€HHs, 3aKOHa ABOTaJpo;

ONHKCBHIBATh U XapakTepus3oBaTh TabanuHyio Qopmy Ilepuonuueckoil cucTeMbl XUMHYECKUX
9JIEMEHTOB: Pa3JIM4aTh MOHATUS «TJaBHas moarpynmna (A-rpymma)» u «modouHas noarpynna (b-
rpyImma)», Majasle U OOJbIINE MEPUOJIbl, COOTHOCHTHh 0003HAUYEHUS, KOTOPhIe UMEIOTCS B TaliuIe
«Ilepuonnueckasi cucremMa xumudeckux osnemeHtoB JI. WM. MenaeneeBa» ¢ YHCIOBBIMH
XapaKTEPUCTHUKAMH CTPOCHHSI aTOMOB XMMHYECKHX AJIEMEHTOB (COCTaB M 3apsij siipa, o0liee 4ncio
3JIEKTPOHOB U pacrpeiesieHue X Mo JIEKTPOHHBIM CIIOSM);

KJIacCU(PUITUPOBATh XMMUYECKHE JIEMEHTBI, HEOPTaHUYECKUE BEIICCTBA, XUMUUYECKHUE PEeaKIuu (10
YHCITY M COCTABY YYaCTBYIOIIMX B PEAKLIUH BEIIECTB, 10 TEIJIOBOMY 3PPEKTy);

XapaKkTepu30BaTh (OMHUCHIBATh) OOIME XHMMHYECKHE CBONCTBAa BEIIECTB Pa3JIMUHBIX KJIACCOB,
HOI[TBep)KI[aSI OIINCaHUueC HpI/IMepaMI/I MOJIeKy.HSIprIX ypaBHeHI/Iﬁ COOTBGTCTByIOH_[I/IX XUMHUYCCKUX
peaKIuii;

MIPOTHO3UPOBATh CBOWCTBA BEIIECTB B 3aBUCHUMOCTH OT MX Kauy€CTBEHHOT'O COCTaBa, BO3MOXKHOCTH
IIPOTEKAHUsI XUMUYECKUX IIPEBPAILECHUN B PA3JIMUHBIX YCIOBUIX;

BBIUUCIISTH OTHOCHUTENBHYIO MOJIEKYJSIPHYIO M MOJIIPHYIO MAacChl BEIECTB, MAacCCOBYIO JIOJIIO
XUMHYECKOIO 3JIeMEHTa M0 (OpMyJie COEIUHEHHS, MAacCOBYIO JOJIO BEIEeCTBA B pPacTBOpE,
MPOBOAMTH PACUETHI MO YPABHEHUIO XUMUYECKOM PEeaKInu;

MPUMEHSTh OCHOBHBIC OINEPAIMU MBICIUTEILHON ACSATEILHOCTU - aHAJIM3 U CUHTE3, CPaBHEHUE,
00001IeHNe, CUCTEeMAaTH3AIHNIO0, KIAacCH()DUKAINIO, BBISBICHHE MPUIMHHO-CIICICTBEHHBIX CBS3CH -
JUISl U3YYEHUS! CBOMCTB BEIIECTB U XUMUYECKUX PEAKLUN, €CTECTBEHHO-HAYYHbIE METO/Ibl IO3HAHUS
- HaOJII0/IeHNE, U3MEPEHUE, MOJCIIMPOBAHNE, YIKCIIEPUMEHT (peasIbHbI U MBICIICHHBIN);

CJIEZIOBaTh IpaBHJIAM MOJb30BAHUA XUMHUYECKOW MOCYIOW M J1a0OpaTOpHBIM OO0OpYIAOBaHHEM, a
TaKXe MpaBUjaM OOpAICHUsI C BEIIECTBAMH B COOTBETCTBHHM C MHCTPYKIMSIMH TIO BBITOJHCHHIO
7a00paTOPHBIX XHMHYECKUX OMNBITOB IO TIONYyYEHUI0 W COOMPAHUIO Ta3000pa3HBIX BEHICCTB
(Bomoposa W KHCIOPOJa), TMPUTOTOBJICHUIO PACTBOPOB C ONpEACIEHHONH MaccOBOW Joiei
paCTBOpéHHOFO BCIICCTBA, INJIAaHUPOBATbL U IMPOBOAUTL XUMHUYCCKUC OKCIICPUMCHTBHI 110
paclo3HaBaHUIO PACTBOPOB IeoYeid W KHUCIOT C TMOMOIIBI0 HHIUKATOPOB  (JIAKMYC,
dbeHondTanenH, METUIOPAHXK U APYTHE).

K xoHiy oOy4yeHus B 9 kJiacce MpeAMETHbIE pe3yiabTaTbl Ha 0Aa30BOM YPOBHE JIOJDKHBI OTpaXkaTh
c(OpMUPOBAHHOCTh Y O0YUaIOLIUXCSl YMEHUI:

PacKpbIBaTh CMBICI OCHOBHBIX XMMHYECKHUX MOHSATHNA: XUMUYECKUH 2JIEMEHT, aTOM, MOJIEKYJa, HOH,
KAaTHOH, aHUOH, IIPOCTOE BELIECTBO, CIOKHOE BEIIECTBO, BAJIEHTHOCTb, 3JEKTPOOTPULIATEIILHOCTD,
CTETEHb OKUCIICHUs, XUMHUYECKasl peakiys, XUMUYECKasi CBsI3b, TEIUIOBONH A(PPEKT peakiuu, MOJb,
MOJIIDHBIA 00BEM, PACTBOP, BJIEKTPOIUTHI, HEIIEKTPOJIUTHI, AJIEKTPOJIUTHYECKAs! JUCCOLHAIIMS,
peaKknMy MOHHOTO OOMEHa, KaTaiau3aTop, XUMHYECKOe paBHOBecHe, oOpaThMble U HeoOpaTHMbIe
peaKkuuu, OKUCIUTEIbHO-BOCCTAHOBUTENbHbBIE PEAKIIUH, OKHCIUTENb, BOCCTAHOBUTENb, OKHCIICHUE
U BOCCTaHOBJIGHUE, aJUIOTPONUs, aM(pOTEPHOCTb, XMMHYECKas CBsA3b (KOBaJICHTHas, HOHHAsd,
MeTaJlJIN4ecKast), KpucTajulnyeckasi peniérka, Koppo3usi METauioB, CIUIaBbl, CKOPOCTh XUMUYECKOM
peakuuu, npeaenpHo fomyctumas konuentpanus [1/IK Bemectsa;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XMMHUYECKHX MOHATUN M MPUMEHATH ATH MOHITHUS MPU
ONMCAHWUHU BEUIECTB U UX MPEBPAILECHUN;

HCIIOJIb30BAaTh XMMHUYECKYI0 CHUMBOJIMKY [JIsi COCTaBieHHsS (OpMyJl BEIIECTB U YpaBHEHHH
XUMHUYECKHUX PEAKIIUI;

ONpEAeNATh BAJEHTHOCTh U CTENEHb OKHCIEHUS XHMHUYECKHUX OJJIEMEHTOB B COEIUHEHUSIX
pPa3IMYHOTO COCTaBa, NPHUHAIJIEKHOCTh BELIECTB K ONPEIEIEHHOMY KJIAcCy COEIUHEHHM 110
dbopMynaM, BUJ XMMHUYECKON CBS3M (KOBaJIeHTHAs, MOHHAs, METAJUIMUECKas) B HEOPraHMYECKHX
COCIMHEHUX, 3aps] HOHA IO XHMMHYECKOH (opmyre, XapakTep Cpeabl B BOJHBIX pPacTBOpax
HEOPraHMYECKUX COECAMHEHUMN, TUIT KPUCTAINTNYECKON PEeIETKY KOHKPETHOTO BEIIECTBA;
packpbiBaTh cMmbIca Ilepumoanueckoro 3axona JI. M. MeHnneneeBa M IEMOHCTPUPOBATH €ro
MOHMMAaHUE: OINKCHIBATh M XapakTepu3oBaTh TabmuuHyo (opmy Ilepuoanueckoil cucremsl
XUMHUYECKHX JJIEMEHTOB: pa3iHuaTh MOHATHS «TJ1aBHas MoArpymnmna (A-rpymma)» U «moOoyHas
noarpynmna (b-rpymnma)», Mansie u OOJbIIME TEPHUOIBI, COOTHOCHTh O0O3HAYEHUS, KOTOPHIC
UMEIOTCI B TIEPUOJUYECKOM TaOyuIe, C YUCIOBBIMH XapaKTEPUCTHKAMHU CTPOCHHS aTOMOB
XUMHUYECKHX 3JIEMEHTOB (COCTaB U 3apsij sSApa, o0lee YUCIo 3JIEKTPOHOB U pacipeieieHHe UX Mo
AIIEKTPOHHBIM CJI0SIM), OOBACHATH OOIIME 3aKOHOMEPHOCTH B M3MEHEHUHU CBOMCTB 3JIEMEHTOB M UX



COEIMHEHUH B MpeeiaXx MaJIbIX IIEPUOA0B U TJIaBHBIX NOATPYIII ¢ Y4ETOM CTPOEHHS UX aTOMOB;
KJIaCCU(UIIUPOBATh XMMHUECKHE 3JIEMEHTHI, HEOPraHUUECKHE BEIIeCTBA, XUMHUECKHUE peakuuu (1o
YHUCITY U COCTaBy YYaCTBYIOIIMX B PEaKIMH BEIIECTB, MO TEIIOBOMY 3((deKTy, Mo M3MEHEHHUIO
CTEMNEeHE OKUCICHHSI XUMHUUECKUX 3JIEMEHTOB);

XapaKTepu30BaTh (OMHUCHIBATH) OOIMHME M CHEIMUPUICCKHE XHMHUYECKHE CBOWCTBA MPOCTHIX H
CJIOKHBIX BEIIECTB, MOATBEPXkAAsl ONUCAHWE MPUMEPAMHU MOJIEKYJIAPHBIX M HOHHBIX YpPaBHEHMI
COOTBETCTBYIOIUX XUMUYECKUX PEAKIUII;

COCTaBJISITh YPABHEHHUSI 3JIEKTPOJIUTUYECKON AMCCOLMALMM KHUCIOT, WIEJIOYEHd U COJIeH, MOJIHbIE U
COKpAIIEHHBIE ypaBHEHHS PEaKIMii MOHHOTO OOMEHA, YpaBHEHHS PEaKIUi, MOATBEP>KAAIOIINX
CyILIECTBOBaHUE T€HETUUECKOU CBSI3U MEK/y BEILIECTBAMU PA3IMYHBIX KJIACCOB;

pacKpbIBaTh CYLIHOCTb OKUCIMTEIbHO-BOCCTAHOBUTEIBHBIX PEAKLUNA IMOCPEACTBOM COCTaBICHUS
AIEKTPOHHOTO ajlaHca TUX PeaKIIUi;

IIPOrHO3MPOBATh CBOMCTBA BEIIECTB B 3aBUCHMOCTH OT UX CTPOEHMSI, BO3MOKHOCTH IPOTEKAHUS
XUMUYECKHUX MTPEBPAILECHHI B PA3JIMYHBIX YCIOBUSIX;

BBIUNCIISATH OTHOCUTEJIBHYIO MOJIEKYJSIPHYIO M MOJIIPHYIO MAacChl BEILECTB, MAacCOBYIO JIOJIIO
XUMHYECKOTO d3JIeMEHTa Mo (OopMylie COETUHEHHsS, MAcCOBYIO JOJIO BEIIeCTBA B PacTBOPE,
IPOBOAMTDH PAcU€ThI IO YPABHEHUIO XUMUYECKON PEAKIUY;

coOirofaTh MpaBujia IMOJb30BAHUS XUMUYECKOW IMOCYI0i U J1abopaTOpHBIM 00OpYAOBAaHUEM, a
TaKXKe TpaBWiia OOpamieHs] C BEIIECTBAMH B COOTBETCTBUU C WHCTPYKIHMSMHU IO BBITOJHEHHIO
71a00paTOPHBIX XMMHUYECKUX OIBITOB MO TONYYEHUI0O U COOMPAHUIO Ta3000pa3HBIX BEIIECTB
(aMMHaKa U yriaeKucioro rasa);

MIPOBOJIUTH PEAKIINH, OATBEPKAAIOIINE KAUeCTBEHHBIM COCTAB Pa3JIMYHBIX BEIIECTB: PACIO3HABAThH
OMBITHBIM TYyTEM XJIOpUO-, OpOMHA-, HOAUA-, KapOoHar-, Qocdar-, cumukar-, cyrabdar-,
TUAPOKCUI-UOHBI, KATUOHBI AaMMOHUSI U MOHBI U3YYEHHBIX METAJUIOB, IPUCYTCTBYIOUIME B BOAHBIX
pacTBOpax HEOPraHMYECKUX BEIIECTB;

MIPUMEHATh OCHOBHBIE OIEpPAlMU MBICIUTEIBHOU AESTENIBHOCTH - aHAJIU3 U CHUHTE3, CPaBHEHHUE,
0000111eHre, CUCTEeMAaTU3alUI0, BBIIBIEHUE TNPUYMHHOCIEICTBEHHBIX CBSI3eH - Ui W3Y4YEHMS
CBOMCTB BEHIECTB M XUMHUYECKMX PpEaKIHUH, €CTECTBEHHO-HAyYHbIE METOJbl IIO3HAHUS -
Ha0JII0/IeHue, U3MEpPEHNE, MOJIEIMPOBAHNE, IKCIIEPUMEHT (pealbHbIN 1 MBICIIEHHBIH).



TEMATHYECKOE INTAHUPOBAHMUE

8 KUIACC
KosmmuecTBo yacos
Ne HaumeHoBaHue pa3aesioB u KontposabHbie IIpaxkTuyeckue DieKkTpoHHbIE (HUPPOBLIE)
n/n TeM NPOrpaMMbI Beero padoTsI padoTsI o0pa3oBaTe/bHbIE PecypChl
Pasznea 1. [lepBoHayaibHbIe XUMHYECKHE TOHATHUS
XuMus — BaxHas 00J1acTh
11 ©CTECTBO3HAHUS U 5 5 bu6mmoteka [IOK
' MPAKTUYECKON JESITeIbHOCTH https://m.edsoo.ru/7f41837¢c
yeJioBeKa
1.2 BemecTBa 1 XUMHYECKHE 15 1 bubmuorexa [IOK
peaxiuu https://m.edsoo.ru/7f41837c
Hroro o pasneny 20
Pa3nes 2. BaskHeiimme npeacTaBUTeIH HEOPraHUYECKHX BelIeCTB
21 Bosnyx. Kucnopon. [lonsarue 6 bubmuoreka [JOK
' 00 okcumax https://m.edsoo.ru/7f41837c
59 Bonopoa.Ilonstue o kucnorax 8 1 bubmuoreka [JOK
' U COJISX https://m.edsoo.ru/7f41837c
23 Bona. PactBopsl. [TonsiTie 00 5 1 1 bubmuoreka [JOK
' OCHOBaHHSX https://m.edsoo.ru/7f41837c
24 OCHOBHBIE KJIacChl 11 1 1 bubnuotexa [JOK
' HEOPraHUYECKUX COSTMHEHUI https://m.edsoo.ru/7f41837c
Hroro no paszneny 30

Paznea 3. [lepuoguueckuii 3axoH u [lepuoguveckas cucrema xumuueckux 3jeMeHToB /. U. MenpaeseeBa. CTpoeHue aToMoOB.
Xumnueckas cBsizb. OKMCJIANTEIbHO-BOCCTAHOBUTEIbHbIEC PEAKIIUN



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

[lepronnueckuii 3aKOH U
31 [lepuoauueckas cucrema 7 but6mmoreka [IOK
' XUMHYECKHX demenTos JI. 1. https://m.edsoo.ru/7f41837c
Mennene-eBa. CTpoeHue atoma
Xumuueckas CBSI3b. Bu6miorexa LOK
32 ORHCIHTENLHO 8 1 https://m.edsoo.ru/7f41837c
BOCCTAHOBMTEIbHbIE PEAKLIUH — '
Uroro no pazueny 15 buGnuorexa [IOK
https://m.edsoo.ru/7f41837c
PezepBHOE Bpems 3 Bubmorexa OK
https://m.edsoo.ru/7f41837c
OBIIEE KOJIMYECTBO YACOB I10 68 4
ITPOI'PAMME
9 KJIACC
KoJsnuecTBO 4acoB DJIeKTPOHHbIE
(uudpossbie)
Ne i/ HaumeHoBaHue pa3iesioB U TeM K n oOpa3oBaTe/ibHbIEC
e OHTPOJIbHbIE paKTHYeCKHe
NporpaMMbI ecypchl
porp Beero padoThI padoThI peeyp
Pa3pen 1. BemecTBo M XUuMHYeCKHe peaKIIUA
11 [ToBTOpEeHME U yriayOnenne 3HaHUH 5 1 bubmorexa [IOK
. OCHOBHBIX pa3JIeoB Kypca 8 kiacca i https://m.edsoo.ru/7f41a63
1.2 OcCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKUX 4 bubmorexa IOK
- . https://m.edsoo.ru/7f41a63
peakiuit .
13 DNEeKTPOMTHYECKAs TUCCOIUAIIHS. 8 1 1 BH6H_HOTeKa HOK
XHUMHYECKHE PEaKLHH B PACTBOPAX https://m.edsoo.ru/7f41a63
Hroro mo pazaeny 17
Pa3znea 2. HemeTayIbl 1 UX COeIMHEHUS



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
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https://m.edsoo.ru/7f41a636

OO1m1ast XxapaKTepUCTHKA XUMUYECKHX

bubmuoreka [JOK

2.1 snemenToB YIIA-rpymmst. [anoreHst 4 i https://m.edsoo.ru/7f41a63
OO6m1ast xapaKTepruCTHKa XUMHYECKHUX bubmuorexa [JOK
2.2 anemeHToB Y 1 A-rpymnmsl. Cepa u eé 6 https://m.edsoo.ru/7f41a63
COEIMHEHUS 6
OO6m1ast XxapakTepruCTHKa XUMHYECKHUX bubmuorexa [JOK
2.3 aneMeHTOB Y A-rpymibl. A30T, hochop u ux 7 https://m.edsoo.ru/7f41a63
COEIMHEHUS 6
OO611as XapakTEPUCTUKA XUMUYECKUX bubmuorexa TIOK
2.4 sementon 1Y A-rpymmsl. Yriepon u 8 https://m.edsoo.ru/7f41a63
KPEMHUH U UX COCAMHEHUS 6
Utoro no pazneny 25
Pa3nen 3. MeTasiibl 4 MX COeIMHEHUS
5 bu6mmoreka [IOK
3.1 Obume coficTsa MeTaoB 4 https://m.edsoo.ru/7f41a63
. * Bubnnorexa [TOK
3.2 Baxxxelnme MeTayuisl 1 UX COETUHEHUS 16 https://m.edsoo.ru/7f41a63
Wroro mo pazneny 20
Pasnen 4. Xumus u okpyxaionas cpeaa
bu6mmoreka [JOK
4.1 BemecTBa u maTepuaisl B KU3HU YEIOBEKA 3 https://m.edsoo.ru/7f41a63
Hroro no paszneny 3
bu6mmoreka [JOK
PesepsHoe Bpems 3 https://m.edsoo.ru/7f41a63
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68
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https://m.edsoo.ru/7f41a636
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INOYPOYHOE IIJTAHUPOBAHHUE

8 KUIACC
KosanuecTBo yacoB DJIeKTPOHHbBIE
undgpoBbie
Ne Tema vDOKa Jata o0pazoBaTeJbHbIE
n/n Yp Beero Kourpousbnbie | IIpakrnuyeckue WsydeHusi | pecyper
padoThI padoThI
1 [Ipenmer xumuun. Ponp XuMuu B KU3HU 1 bu6muorexa LHOK
yesoBeka. Tela 1 Benecrna https://m.edsoo.ru/ff0d210
5 ITousTne o MeTo1ax IMO3HAHUS B 1 bubanorexa [IOK
XUMHHA https://m.edsoo.ru/ff0d227
[Ipaxtuueckas padora Ne 1 «IIpaBuna bubnnorexa [HJOK
3 PabOTEI B JIADOPATOPHH M TIPHEMbI 1 https://m.edsoo.ru/ff0d23d
oOpailieHus ¢ 1abopaTOpHBIM c
000py/IOBaHUEM
4 Yucreie BemecTsa u cMmecu. Crioco0b! 1 bubnnoreka [IOK
paszeneHus cMecei https://m.edsoo.ru/ff0d26¢
[Mpaktuueckas padota Ne 2 BH6H_H0T6K3 [HOK
5 «Pa3zenenye cmeceii (Ha mpuMepe 1 https://m.edsoo.ru/ff0d28¢c
OUYMCTKH TOBApEHHOM COJIN)» 8
5 A 1 bubmuoreka [JOK
TOMBL H MOTICKYIIH https://m.edsoo.ru/ff0d2a6
% bu6mmorexa [IOK
7 UMHUYECKHE SJICMEHTHI. 3HAKH 1 _
(CHMBOJIBI) XUMUYECKHX 2JIEMEHTOB https://m.edsoo.ru/ff0d2be
3 - 1 bu6mmorexa [IOK
POCTBIC H CHIOAIHbIE BetliecTsa https://m.edsoo.ru/ff0d2a6
9 A 1 bu6mmorexa [IOK
TOMHO-MOTCKYIIPHOC yHeHHC https://m.edsoo.ru/ff0d2d5



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d26ca
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3aKO0H MOCTOSTHCTBA COCTaBa BEILIECTB.

bubmuorexa [JOK

10 Xumuueckas popmyna. BaleHTHOCTb https://m.edsoo.ru/ff0d2ea
aTOMOB XUMHYECKHX JJIEMEHTOB e
11 OTHOCHTENILHAs aTOMHAs Macca. bubnuorexa LIOK
OTHOCHTEIbHAS MOJICKY/IIPHAs Macca https://m.edsoo.ru/ff0d323
12 MaccoBasi 101151 XUMHYECKOTO bubnmnorexa LIOK
3JIEMEHTA B COCTMHECHUU https://m.edsoo.ru/ff0d350
13 Konudecrso BemecTsa. Mois. Bubinorexa LIOK
M https://m.edsoo.ru/ff0d523
oJIsIpHAs Macca R
14 du3nUecKue U XUMUYECKHE SIBJIEHUS. bubmnoreka LIOK
XUMHYECKasT pEeaKIus https://m.edsoo0.ru/ff0d37f
15 [Ipu3Haku ¥ yCIOBHS MPOTCKAHHUS bubanoreka LIOK
XUMHYECKUX PEaKIMii https://m.edsoo.ru/ff0d3al
Iad
16 3aKOH COXpaHEHUs1 MacChl BEUIECTB. bubmoreka [IOK
X https://m.edsoo.ru/ff0d3b8
UMHYECKUE YPABHEHUS .
BorurciieHust KOJINIeCTBa, MacChl BHGJI_HOTeKa LIOK
17 BELIECTBA [0 YPABHEHUIM https://m.edsoo.ru/ff0d570
XMUMHYECKUX PEaKiuii 3
Knaccudukanus XuMHUECKUX peakiui BH6JI_I/IOT€Ka LIOK
18 (coeMHEHUs], pa3IOKEHUS, https://m.edsoo.ru/ff0d3f3
3aMelenns, 0OMeHa) 4
M. B. JloMOHOCOB — yu&HBlIii- bubnnoreka [JOK
19 sHImKIoneauct. O0o0IIeHHE U https://m.edsoo.ru/ff0d40c
cHUcTeMaTu3alus 3HaHUI 4
20 Kourponbnas pabora Nel mo reme bubmoreka [IOK

«BeliecTBa 1 XUMHYECKHE pCaKkum»

N

https://m.edsoo.ru/ff0d429



https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d2eae
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Bo3nyx — cMmech razos. CoctaB

bubmuorexa [JOK

21 Bo3yxa. KHCIOpOa — dJeMeHT 1 https://m.edsoo.ru/ff0d448
npocrtoe BeniectBo. O30H e
dusnYECcKrEe U XUMUYECKHE CBOWCTBA bubmorexa HOK
22 KHCITOPO/a (PeaKIy OKUCIEHHS, https://m.edsoo.ru/ff0d461
ropenue). [lorstue 06 okcuaax 4
CriocoOb!I MmoTyueH s KHCI0poa B Bubmiorexa HOK
23 aBOPATOPHH U MIPOMBIILICHHOCTH. https://m.edsoo.ru/ff0d497
[TpumeHeHne Kuciopoia a
TemutoBoii 3 pexT xumuaeckon Bu6mnorexa LIOK
24 pCaKIuu, MOHATHE O https://m.edsoo.ru/ff0d479
TEPMOXUMHUYECKOM ypaBHEHUH, IK30- 0
Y SHJIOTEPMUYECKUX PEAKIIHSIX
TomnuBo (HedTh, yroiab U METaH). bubnuorexa LIOK
25 3arpAsHeHue BO3IYXa, CIOCOOHI €r0 https://m.edsoo.ru/ff0d4c4
IPEIOTBPALICHUS a
[Ipaktuueckas pa6ora Ne 3 1o Teme brbmorexa LIOK
26 «TTonyuente 1 cOGUPAHHE KHCIOPO/Ia, https://m.edsoo.ru/ff0d4ae
V3yYEHHE €T0 CBOWCTBY 2
bu6mmoreka [IOK
27 Bonxopon — anemeHT u mpocToe
BemmecTBo. HaxosK/IeH e B IPHPOTIE A https://m.edsoo.ru/ff0d4dd
N bu6mmoreka [IOK
28 dusznyueckue ¥ XUMUYECKHE CBOWCTBA
Bosopona. [IpuMeHeH e BOIOPOJa A https://m.edsoo.ru/ff0d4dd
bu6mmorexa [IOK
29 IlonsTHE O KHCIOTAX H COILAX https://m.edsoo.ru/ff0d50d
bu6mmorexa [IOK
30 Crioco0bI moTy4eHus BOAOPOia B

naboparopun

https://m.edsoo.ru/ff0d4dd
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[TpakTuueckas padota Ne 4 o Teme

bu6mmoreka [IOK

31 «TlomyueHue 1 cobupanue BOIOPOsa, https://m.edsoo.ru/ff0d4f4
M3y4YEHHE €r0 CBOMCTBY 2
32 MounsipHbiii 00BEM Ta30B. 3aKOH Enbmiorexa IIOK
ABOraipo https://m.edsoo.ru/ff0d542
Breruucienns o0bMa, KOIU4ecTBa Brbmorexa [IOK
33 BIIECTBA T34 10 €0 H3BECTHOMY https://m.edsoo.ru/ff0d55a
KOJIMYECTBY BEIIECTBA HIIH 00BEMY 0
Brruncienns 00EMOB Ta30B 10 bubmuorexa [JOK
34 YPaBHEHUIO PEAKLIUHA HA OCHOBE https://m.edsoo.ru/ff0d570
3aKOHA O0OBEMHBIX OTHOIIICHHUH ra30B 8
35 DduU3nYeCcKue U XUMUYECKUE CBOMCTBA bubimoreka IIOK
BO/JIBI https://m.edso0.ru/ff0d587
. bu6mmorexa [IOK
AT 0
36 gg;;iif; ; ::aHHH OHATHE® https://m.edsoo.ru/ff0d59
Bopa xak pactBopUTENb. bu6mmoreka [IOK
37 HackiiienHbie 1 HEHACBIIICHHBIC https://m.edsoo.ru/ff0d5b4
pacTBOpbl. MaccoBas 10J1s1 BEILIECTBA B 0
pactBope
[TpakTuyeckas pabora Ne 5 o Teme bubnnoreka [JOK
38 «IIpuroTOBJICHHE PACTBOPOB C https://m.edsoo.ru/ff0d5eb
OnpeAcNEHHON MacCOBOM J10EN a
pPacTBOPEHHOTO BEIIECTBAY
bu6mmorexa [IOK
K 6ota Ne2
39 ) (Igﬁgggz;agg; O;Eaﬂ ]; Ogg»TeMe https://m.edsoo.ru/ff0d634
40 Oxkcupsl: cocTaB, KacCupUKAIIUS, bubmuorexa LIOK

HOMEHKJIaTypa

https://m.edsoo.ru/ff0d664



https://m.edsoo.ru/ff0d4f42
https://m.edsoo.ru/ff0d4f42
https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d59e2
https://m.edsoo.ru/ff0d59e2
https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d5eba
https://m.edsoo.ru/ff0d5eba
https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e

[Tonydyenune u XuMHYECKHE CBOMCTBA

bubmuorexa [JOK

41 KHCJIOTHBIX, OCHOBHBIX M aM(DOTEPHBIX https://m.edsoo.ru/ff0d664
OKCHJIIOB €
42 OcHoBaHusI: cOCTaB, Ki1accudukanms, bubmuorexa LIOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67c
13 [TomyyeHne U XUMHUYECKUE CBOICTBA bu6mmorexa IIOK
OCHOBaHHIA https://m.edsoo.ru/ff0d67c
44 Kucnotsl: cocras, kinaccudukarus, bubmuorexa [JOK
HOMCHKJIATypa https://m.edsoo.ru/ff0dfee2
45 [TonyuyeHne n XuMU4ECKHE CBOMCTBA bubnnorexa [HJOK
KHUCJIOT https://m.edsoo.ru/ff0dfee2
Conu (cpennue): HOMEHKIATypa, bubnuorexa [JOK
46 CIOCOOBI MOTYYCHUS, XUMHUCCKHE https://m.edsoo.ru/00ad94
CBOMCTBA 74
g[I::aKGTI/ILIegKa;IH pa60Ta3 i\fea6. PsmeeH;Ie Bu6nuorexa LIOK
KCIIEPUMEHTAIBHBIX 9 110 TEM
47 p a https://m.edso0.ru/00ad9b
«OCHOBHbI€ KJIaCChl HEOPTraHUYECKHX 7
COETUHEHUIN) c
['eneTnueckas cB3b MEX1y KJlacCaMy bubmmorexa [IOK
48 Ay https://m.edsoo.ru/00ad9a5
HEOPTraHMYECKUX COCTUHEHUI 0
49 O000I1IIEHNE U CUCTEMATHU3AIUS bubimoreka IIOK
3HaHUH https://m.edsoo.ru/00ad9ch
s}
Kontponbnas padota Ne3 o teme bubnuoteka LOK]
50 "OCHOBHBIE KJIaCChl HEOPTAHUYECKUX https://m.edsoo.ru/00ad9%

coenquHeHni"

la



https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9e1a

[lepBble TOMBITKKM  KIacCHUPHUKALUU

bubmuorexa [JOK

51 XMMHYECKUX DJIEMEHTOB. IloHATHE O https://m.edsoo.ru/00ad9ff
rPYIIAax CXOJHBIX AJIE€MEHTOB a
[Tepuoanueckuit 3aKOH u bubnmoreka [JOK
52 [Nepuoaunyeckas cucremMa XMMHUYECKHX https://m.edsoo.ru/00ada52
snemenToB M. Y. MenaeneeBa c
53 0 bubmuoreka [JOK
CPHOARL TPYITILL, TOMPYIHET https://m.edsoo.ru/00ada52
4 Crpoenne aromoB. COCTaB aTOMHBIX bubnmnorexa IIOK
° sinep. U30Tomb! https://m.edsoo.ru/00ada34
Lo}
CTpoeHHe DIIEKTPOHHBIX  000J0YEK brbmorexa LIOK
o5 aTOMOB 3JIEMCHTOB Ileproanveckoii https://m.edsoo.ru/00ada6h
cucrtemsl /. 1. MeHaeneeBa C
ewenta o sro. nonowenmo. 5 Bu6mnoexa LIOK
56 . https://m.edsoo.ru/00ada82
Ileppogmueckoin  cucreme JI. U 4
Menneneena B
3nauenue [lepuonnyeckoro 3aKkoHa bubnnoreka [JOK
o7 JUTA PA3BUTHS HAYKH U MPAKTHKA. [T. https://m.edsoo.ru/00ada96
N. MenneneeB — y4€HbIH, IEAaror U e
rpaKJIaHUH
58 DNEKTPOOTPULIATEIIBHOCTh AaTOMOB bubmorexa [IOK
XHMHUECKHX 3IEMEHTOB https://m.edsoo.ru/00adaab
bu6mmorexa [IOK
o9 Honnas xuMirIeckas CBA3b https://m.edso0.ru/00adac3
60 KoBanenTHast nomnsipHast XuMH4YECKas bubmmorexa [IOK

CBA3b

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



https://m.edsoo.ru/00ad9ffa
https://m.edsoo.ru/00ad9ffa
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab8

KoBaneHTHas HEMOIAPHAs XMMUYECKast Bubmmorexa [IOK
61 CBI3b 1 https://m.edsoo.ru/00adaab
[a)
bubmuorexa [JOK
62 Crenenb oxucieHuA 1 https://m.edsoo.ru/00adae2
OKHUCIUTENbHO-BOCCTAHOBUTEIIBHBIC bu6morexa [HOK
63 peaKIuu 1 Whttps://m.edsoo.ru/OOadbO
bubmuorexa [JOK
64 OKucnUTeNN 1 BOCCTAHOBUTEIH 1 https://m.eds00.ru/00adb0
KonTponbnas paborta Ne4 o teme bubnnoreka [JOK
65 «CrtpoeHue atoma. XMMUYeCKast 1 1 https://m.edsoo.ru/00adb4
CBSI3bY 86
66 Peseprublii ypok. O000IICHHE 1 bubmorexa [IOK
CHCTEMATU3ALMS 3HAHUN https://m.edso0.ru/00adb3
67 PesepBHblil ypok. O0001EeHNE U 1 bubmmorexa [IOK
CHCTEMATH3aIIs 3HAHHI https://m.edsoo.ru/00ad9cb
68 Pe3epsHblii ypok. O6o0mieHne 1 1 bu6miorexa [IOK
CHCTEMATH3aINs 3HAHMIA https://m.edsoo.ru/ff0d61c
Iad
OBUIEE KOJIMYECTBO YACOB I1O 68 4 4
I[TPOI'PAMME
9 KJIACC
KoanuecTBO yacoB JJIeKTPOHHBIE
uudposbie
No Tewma vboia Jara o0pa3oBaTe/ibHbIE
/o yp Beero Konrtpoabnsbie | IIpakTuyeckue W3ydeHnsi | pecypebr
padoTbl padoTbl
[Tepuonnueckuii 3aK0H. Bu6nuorexa LIOK
IT
1 epHIHiceRas cHcTenMa 1 https://m.edsoo.ru/00adb5
XUMHYECKUX dj1eMeHToB /I, M. 9
Menpeneena o€



https://m.edsoo.ru/00adaab9
https://m.edsoo.ru/00adaab9
https://m.edsoo.ru/00adae28
https://m.edsoo.ru/00adae28
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb486
https://m.edsoo.ru/00adb486
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/ff0d61c6
https://m.edsoo.ru/ff0d61c6
https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb59e

3aKOHOMepHOCTI/I B U3BMCHCHHUU

bu6mmoreka [IOK

2 CBOMCTB XUMHUYCCKUX DJICMCHTOB https://m.eds00.ru/00adb6
MEPBBIX TPEX MEPUOIOB b6
3 Knaccudukanus 1 HOMEHKIATypa buGnnorexa LIOK
https://m.edsoo.ru/00adb7e
HEOPraHUYECKHX BEIECCTB R
4 Buibl XUMUUYECKOW CBSI3W U THUIIBI bubmoreka LOK
- https://m.edsoo.ru/00adbac
KPUCTAJUTMYECKUX PEIIETOK .
KonTponbnas pabota Nel mo teme
3) «[loBTOpEHue u yriuyOiaeHue 3HaHUM
OCHOBHBIX Pa3/IeNioB Kypca 8 kiacca»
6 Krnaccudukanus XaMHIeCKUX Brommozexa [OK
PEAKIIHii 110 PA3THYHBIM [IPH3HAKAM https://m.edsoo.ru/00adbcb
[ToHsATHE O CKOPOCTH XMMHYECKOM bubmuorexa LIOK
U peakuun. [IoHATHE O TOMOTEHHBIX U https://m.edsoo.ru/00adbe9
TeTePOTeHHBIX PEaKIHIX a
[ToHsATHE O XUMHYECKOM
paBHOBecHH. DaKTOPHI, BIUSIIONTNE
8 Ha CKOPOCTh XUMHUYECKOU PEAKITUH U Bu6mmorexa [JOK
[I0JI0’KEHNE XUMHCCKOro https://m.edsoo.ru/00adc28
paBHOBECHS c
9 OxucnuTensHO bubmiorexa [OK
BOCCTAHOBUTEJIbHBIC PEAKIINU https://m.edso0.ru/00adcad
Teopust 3IEKTPOITUTHYECKOM brbmmorexa LIOK
10 ccompani. CHIBHBIE ¥ ClIaGe https://m.edsoo.ru/00adcd6
ANEKTPOJIUTHI 8
. bu6mmorexa [IOK
11 VloHHble ypaBHEHNUS peaKLuii https://m.edso0.ru/00add4
z(cm(q)uzecine ((::B;)I/IeCTBae K(I:/IC:IIOTGI/I } Bu6muorexa LIOK
HOBaHUU B CBETE TI TaBJICHUM
12 Pesl https://m.edsoo.ru/00add5

00 PIIEKTPOIUTUIECKON
JIMCCOIUAIINT

ds



https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adbac6
https://m.edsoo.ru/00adbac6
https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adc28c
https://m.edsoo.ru/00adc28c
https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add5d8

XUMHUYECKHE CBOMCTBA COJIEH B

bubmuorexa [JOK

13 CBETE IPEACTaBICHUIN 00 https://m.edsoo.ru/00add8
AJIEKTPOJIMTUYCCKOMN TUCCOIMAIINT b2
14 1 . bubmmoreka [JOK
OITHE O THAPOTHEE CoileH https://m.edso0.ru/00add9
15 O60061IeHNe H CHCTEMATH3aIlHs bu6muorexa LHOK
3HaHHUI https://m.edsoo.ru/00addd
[TpakTrueckas padota Ne 1. bubmuorexa [JOK
16 «Pelenne sxcepuMeHTaIbHbBIX https://m.edsoo.ru/00addbf
3aa9» a
bu6mmoreka [IOK
17 Konrpombas pabora Ne2 mio Teme https://m.edsoo.ru/00addec
«DNEKTPOIIUTHYECKAS TUCCOLIUAITHSL. 0
XUMUYECKUE PEAKIUH B PACTBOPAX)»
OO01as XxapakTeprCTHKA raJOreHOB. BH6J1_H0TCK3 LHOK
18 XUMIgecKH e CBOHCTBA Ha IIPUMepe https://m.edsoo.ru/00addfe
XJiopa 2
XnopoBoaopoa. CossiHas KUCIOTA, BH6H_H0TeKa [HOK
19 XUMHYeCKHe CBOHCTBA, TIONyHeHNe, https://m.edsoo.ru/00ade10
MIPUMEHEHNE 4
[IpakTuueckas pabora Ne 2 o Teme BH6H_H0T6K3 LOK
20 «TToyuenHe CONSHOMH KUCIOTHI, https://m.edsoo.ru/00ade34
H3y4YECHHUE €€ CBOKCTBY» 3
Beruncnenus no ypaBHeHUIM BH6J1_H0T3K3 LOK
21 XUMHYECKHX PEaKLHil, eI OIUH 3 https://m.edso0.ru/00ade48
peareHToB J1aH B U30BITKE 8
06 bubmuotexa [JOK
29 1ast XapaKTePUCTHKA JIEMEHTOB )
VXA-rpynis https://m.edsoo.ru/00ade64
AnoTpomHBIE MOAU(UKAITUN CEPBHI. bubmuoreka [JOK
23 HaxoxieHre cepbl 1 €€ CoeIMHCHUI https://m.edsoo.ru/00ade64

B MpHUpoJie. XUMHUYECKHE CBOMCTBA
cepbl

[}



https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addec0
https://m.edsoo.ru/00addec0
https://m.edsoo.ru/00addfe2
https://m.edsoo.ru/00addfe2
https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a

CepoBoopo1, CTpOEHHUE,

bu6mmoreka [IOK

24 . https://m.edsoo.ru/00ade80
¢bu3nyeckrue 1 XuMHUYeCcKre CBOMCTBA 5
Oxcuppl cepbl. CepHas KMCIIOTa, BH6H'HOTGK3 LHOK

25 (bU3HHeCKHe M XUMITIECKHe https://m.edsoo.ru/00adea2
CBOICTBA, MIPUMEHEHUE 8
XUMUYECKHE peaKkliny, Jiexalire B
OCHOBE ITPOMBIIIJIEHHOTO CII0c00a bubnuoreka [IOK

26 TOJTyYEHHS CEPHOH KMCIIOTBL. https://m.edsoo.ru/00adec8
XUMHUYECKOE 3arpsA3HEHUE a

OKpY>Karollen cpeibl
COEIUHEHUSIMH CEPBI
. bu6mmoreka [IOK

27 Brrunciienne maccoBoit 1011 _
BBIXOJIA IIPOJIYKTA PEAKIHHU https://m.edsoo.ru/00adec8
821}1:;1 Xi}i)’;lKZZI())I;CTI/IKa AJIEMEHTOB Bubniorexa [IOK

28 DYIIIBL. ’ https://m.edsoo.ru/00adeea
pacnpoCTpaHEHUE B IPUPOE, 6
¢u3nyecKkrue 1 XUMHUYECKHE CBOMCTBA ~
AMMuaK, ero GpusnUecKue u BH6H_HOTeKa LOK

29 XUMHYECKHE CBOHCTRA, MOTyYEHUE H https://m.edsoo.ru/00adf00
MIPUMEHEHHE 4
IIpakTuyeckas padora Ne 3 o Teme bubnuoreka [IOK

30 «[TomyueHre aMMHaKa, U3yudeHHE €ro https://m.edsoo.ru/00adf18
CBOWCTB» 0

31 A30THas KUCIOTa, e€ Hru3mIecKue u Bubmoreka [OK
XUMHYECKHE CBOMCTBA i https://m.edsoo.ru/00adf30
Hcnonp30BaHne HUTPATOB U CONEN
aMMOHHMS B KAYECTBE MUHEPATbHBIX bubmuorexa [JOK

32 ynoOpeHuii. XuMH4YeCcKoe https://m.edsoo.ru/00adf51

3arpsi3HEHUE OKPY)KAIOIIEH Cpe/IbI
COCIMHEHUSIMH a30Ta

3



https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00adea28
https://m.edsoo.ru/00adea28
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adeea6
https://m.edsoo.ru/00adeea6
https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adf180
https://m.edsoo.ru/00adf180
https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf518
https://m.edsoo.ru/00adf518

dochop. Oxcun pochopa (V) u

bubmuorexa [JOK

33 dochopHas kKucioTa, U3HIECKHE 1 https://m.edsoo.ru/00adf68
XHUMHUYECKHE CBOWCTBA, MTOJTyYCHHE a
Hcnons3oBanue pocdaros B
34 KaueCTBE MUHEPAIbHBIX bubmumorexa [IOK
yRoOpenuii. 3arpssHeHne https://m.edsoo.ru/00adfc2
MIPUPOIHOM cperbl hocdhaTamu 0
Yraepon, paclipocTpaHEHHE B bubnmoreka [JOK
35 npupoje, Gu3ndeckue u https://m.edsoo.ru/00adfd9
XHMHYCCKHE CBOMCTBA c
0 bu6mmoreka [IOK
36 WOHAB! YIAIEpOsH, X usitieckie i https://m.edsoo.ru/00adfeb
XHUMUYECKHE CBOWCTBA.
DKoJoru4eckue npoOIemsl, S
CBsI3aHHBIE ¢ OKcuAoM yriaeposa (IV)
. bubnnoreka [JOK
37 YTOMbHAs KHCIOTA 1 €€ COMn https://m.eds00.ru/00ae006
[IpakTuueckas padbora Ne 4 o Teme bubnnorexka [JOK
38 "[lomyyenne yriekucioro rasa. https://m.eds00.ru/00ae027
KauecTBenHnas peakuusa Ha e
kapboHAT-MOH" B
[TepBoHaUYaIbHBIC TIOHATHUS 00 Bubmmorexa [IOK
39 OpTaHIYECKHX BEMECTBAX KAK O https://m.edsoo.ru/00ae054
COCJIMHEHUSIX yIIIepo/ia €
5 bu6mmorexa [IOK
40 Kpemuuii u ero coenmuerus https://m.eds00.ru/00ae080
Portne SKeHepAeHTATB 588 BuSmiorerca LIOK
41 P A https://m.edso0.ru/00ae0bf

o Teme «BakHelue HeMeTaIbl U
UX COCAUHCHUA»

N



https://m.edsoo.ru/00adf68a
https://m.edsoo.ru/00adf68a
https://m.edsoo.ru/00adfc20
https://m.edsoo.ru/00adfc20
https://m.edsoo.ru/00adfd9c
https://m.edsoo.ru/00adfd9c
https://m.edsoo.ru/00adfebe
https://m.edsoo.ru/00adfebe
https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0bf2

KontponbHas padota Ne3 mo teme

bu6mmoreka [IOK

42 «BaxkHenme HeMeTauIbl U UX https://m.edso0.ru/00ae0el
COEIMHEHUS [e]
OO6m1as XxapakTeprucTruKa
eranton, Meranneckas cos Buurorexa LIOK
43 ) https://m.edso0.ru/00ae103
METaJTUYECKasi KPUCTATMYECKast
pemérka. Pu3nyeckKue CBOMCTBA €
METAJUIOB
XuMHYecKHe CBOMCTBA METAJLIOB. BH6JI_H0TeKa LHOK
44 DIeKTPOXUMIIECKHiT PAII https://m.edsoo.ru/00ae115
HaIpsDKEHUH METaJlIOB 6
OO01me criocoOb! IMOJIy4EeHUS
MeTI;IJIJIOB. CIuiaBEbL. By;qncneHm[ o brbmorexa LIOK
45 . https://m.edso0.ru/00ae115
YPaBHEHUSAM XUMHUYECKHUX PEaKIIHid, 6
€CJIM OJINH U3 PEareHTOB COJICPIKHT =
IpUMECH
bu6mmoreka [IOK
46 TlousTre 0 KOpPO3UH METAIIOB https://m.edso0.ru/00ae127
47 bubnuotexa [JOK
[Hernotrere MeTas! https://m.edso0.ru/00ae14b
48 Oxcuapl ¥ THIPOKCHIBI HATPUS U bubmorexa [IOK
KaJIus https://m.edso0.ru/00ae14b
[1]eT049HO3EMeITbHBIE METAIITHI - bubimoreka IIOK
49 . . .
KaJIbIMi U Marauii https://m.edsoo.ru/00ael5e
o
. bu6mmorexa [IOK
50 Baxueinye coequHEHNU KaJbIAA https://m.eds00.ru/00ae15e
51 O0001IeHre 1 CUCTEMAaTU3aIIHS
3HaHUU
59 JKECTKOCTD BOMIBI M CIIOCOGHI €6 bubnuorexa [IOK

yYCTpaHEHUS

https://m.edso0.ru/00ae188



https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1886

[TpakTrueckas padota Ne 6 o Teme

bu6mmoreka [IOK

53 "ECTROCTE BOEL i METOJH 68 https://m.edsoo.ru/00aelae
ycTpaHeHus" 8
5 bubmuoreka [JOK
o4 AJTIOMUHHH https://m.edsoo.ru/00aelc6
55 AmdoTepHbIE CBOWCTBA OKCUIA U buGnuorexa LIOK
https://m.edso0.ru/00aelc6
THJIPOKCH/IA p
bubmuorexa [JOK
56 Keneso https://m.edsoo.ru/00ae1d8
57 OKcHIBI, THIPOKCH]IBI U COITU Bubmorexa [IOK
’ https://m.edsoo0.ru/00ae35e
xenesa (I1) u sxenesa (III) .
58 O000111eH1E U CUCTEMATHU3ALIS
3HAaHUHU
gg;g{ldnze;f?iep1161\;):;;:?1;151)( 3a1a4 Bronmozexa LIOK
59 Y . https://m.edsoo.ru/00ae3de
1o TeMe «BaxxHelmme MeTauIbl U UX 3
COEIUHEHNS) =
Beruncnenus mo ypaBHEHUSM
XMMHYECKUX PEAKIUH, ECIIU OJUH U3 bu6nmoreka [JOK
60 pEareHToB JIaH B M30BITKE WITH https://m.edsoo.ru/00ael75
COJIEP>KUT IpUMecH. Beruncienus 0
MacCOBOM JOJTM BBIXOJIA MPOTYKTA
peakuuu
61 O000I11IeHIE U CUCTEMATU3ALIUS
3HaHUHU
KonTponbnas padota Ne4 o teme
62 «Baxueiinme MeTayuisl 1 UX
COEIUHEHNSD)
BerectBa 1 MaTepuaisl B Bubmorexa [OK
63 . https://m.edsoo.ru/00ae3f5
IIOBCEAHEBHON XU3HU YEIOBEKA R LT, :
bu6mmoreka [JOK
64 XHUMUYECKOE 3arpsi3HEHUE

OKpY>Karollen cpeibl

la)

https://m.edsoo.ru/00ae427



https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270

Bbub6nmoreka [JOK

65 Ponp xvmuu B pelieHun 1
SKOJIOTHYECKHX PoBIIeM https://m.edso0.ru/00ae427
66 PesepBHblii ypok. O600meHne 1 1 bub6imnorexa IIOK
CHCTEMATHU3ALINS 3HAHUI https://m.edso0.ru/00ae0d0
67 PesepBHblii ypok. O600meHne 1 1 bu6muorexa LHOK
CHCTEMATHU3ALINS 3HAHUI https://m.edso0.ru/00adb3
68 PesepBHbIil ypok. O60011IeHIE 1 1 bu6muorexa LHOK
crcTeMaTH3aIlus 3HAHUI https://m.edsoo.ru/00ad9cb
OBULIEE KOJIMYECTBO YACOB I1O 68

[TPOT'PAMME



https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae0d0a
https://m.edsoo.ru/00ae0d0a
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2

YYEBHO-METOJANYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOI'O ITPOLIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYHEHUKA

» Xumus, 8 kmace/ Pymsutuc I'.E., ®enpaman @.1°., AkuronepHoe obmiectBo «M3marensctBo «lIpocBemenne»
» Xumus, 9 kinacc/ Pymsuruc I'.E., ®enpaman @.I°., AknmonepHoe obmiectBo «M3maarensctBo «IIpocBerienne»

METOANYECKHUE MATEPHUAJIBI 1JIS1 YUUTEJIA

1. Boposckux T.A. Tectsl o xumun 8 Ki1.: [lepBOHAYANBEHBIE XUMUYIECKUE TTOHATHS.
Kucnopon. Bogopoa. Bona, pactBopbsl. OCHOBHBIE KJIaCCHl HEOPTaHUYECKUX COCTMHEHHM K
yueonuky ['.E. Pymsutuca, @.I'. ®enpamana «Xumus. 8 kinacey. @I'OC. 2019 r.

2. Jurasuosa JI.E. KoMmiekcHas TeTpajb Al KOHTPons 3HaHuil. Xumus. SKi1. - 2019 r.
3. Pymuruc I''E. Xumus: 8 ki1.: yde6.11s o01meobpaszopat. Yupexaenuii / I'.E.
Pynzutuc, ©.I'. ®enpaman. - M.: [Ipocsemenue. 2019 r.

4. Xumus: 8 KJI.: DJIEKTPOHHOE TIPUIIOKEHUE K yueOnuky. 2019 r.

5. Xomuenko W.T. Pemenue 3amau nmo xumun. -M.: PUA «Hosas BoHa».2019 r.

6. Xomuenxo U.T. COopHUK 3a/1a4 U YIPaXHEHHH 110 XUMUU JJIs1 CPEeTHEN MIKOIbL. - 2-€ u3J., ucnp. Y gor.-
M.: PUA «HoBas Bonna»: U3narens YMmepenkos, 2019. - 214 c.

HADPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

1. Poccwiickas srnekTpoHHas mikoja. - https://resh.edu.ru/

2. "Anxumuk" - http:/alhimik.ru

3. XKypuan «Xumus u xxu3ub»io - https://hij.ru/

4. COOpHHK cTaTeil 0 XMMHUYECKUX 3JIEMEHTAX, HIUTFOCTPUPOBAHHBIN OIIMCAHUEM SKCIIEPUMEHTOB. -
http: //www. periodictable

5. https://lib.myschool.edu.ru/market?filters


https://resh.edu.ru/
https://hij.ru/
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