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MOACHUTEJIbBHASA 3AIIUNCKA

[Iporpamma 10 XMMHH Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs
COCTaBJICHA Ha OCHOBE TpeOOBaHMI K pe3yJbTaTaM OCBOEHHUS OCHOBHOM
o0pa3oBaresbHOM MPOrpaMMbl OCHOBHOT'O 00111er0 00pa3oBaHusl, MPECTaBICHHBIX
B ®I'OC OO0, a Takxke Ha OCHOBe (heepanbHON paboueii MPorpaMmMbl BOCIIUTaAHUS
U C y4eTOM KOHIEMIMM TMpenojaBaHus ydeOHOoro mpeaMera «XuMus» B
oOpa3zoBaTenbHbIX opranuzanusax Poccuiickoit @enepanuu.

[Iporpamma mo xumuu Aa€T TpeACTaBICHHUE O IENsAX, OOIel CcTpareruu
oOyueHHUsl, BOCIUTAHHUS U Pa3BUTUS OOYYAIOIMIUXCS CPEACTBAMU Y4YEOHOTO
npeaMera, yCTaHaBJIMBAET o0sA3aTeNbHOE  MNPEIMETHOE COJIEp>KAHHUE,
peaycCMaTpuBaeT pACIpeeiCHHe €ro Mo KiIaccaM U CTPYKTYPUPOBAHHE 10
pazmenaM M TeMaM MPOrpaMMbl MO XUMHH, OMNPEIEISET KOJUYECTBEHHBIE U
KauyeCTBEHHbIE XapaKTePUCTUKHU COJICpKaHMUS, PEKOMEHIYEMYIO
MOCJIEIOBATEIPHOCTh ~ M3YYEHUS XHUMHUM C Y4€TOM  MEXKIPEIMETHBIX U
BHYTPHUIIPEIMETHBIX ~ CBSI3€H, JIOTMKM y4EOHOro IMpolecca, BO3PACTHBIX
O0COOCHHOCTEH  OOydYarommxcs, ONpeaeisieT BO3MOXKHOCTH TMpeaMera s
peanuzanuu TpeOOBaHUN K pe3ysbTaTaM OCBOCHHUS OCHOBHON 00pa3oBaTesIbHOM
IporpaMmbl Ha YPOBHE OCHOBHOTr'O OOIIEro oOpa3oBaHMs, a Takke TpeOOBaHUN K
pe3yibpTaTaM 00y4YeHUs XUMUU Ha YPOBHE TeJIeH M3yUeHUs MPEeMETa U OCHOBHBIX
BUJIOB y4€OHO-TIO3HABATEIbHOM JAEATETbHOCTH OOYYaloIIerocsi MO OCBOEHHIO
y4eOHOT0 ColepKaHusl.

3HaHUE XUMHUU CIY>)KUT OCHOBOM [l (POPMUPOBAHUS MHPOBO33PCHUS
oOydJaromierocsi, ero npejacTaBiIeHUl 0 MaTEpPUATLHOM EJMHCTBE MHpPa, BAXKHYIO
poJib UrparoT (GopMUpPYyEMble XUMUEH MPECTABICHUS O B3aMMOIIPEBPAIICHUSX
SHEPrUd U 00 SBOJIIOLMU BEUIECTB B IMPHUPOJIE, O MYTAX PEHICHUS TI100aIbHBIX
npoOJjieM yCTOMYHMBOIO Pa3BUTHSI UEJIOBEYECTBA — CBIPbEBOM, SHEPrETUUYECKOM,
NUIIEBOM U 3KOJIOTUYECKOW 0€30MaCHOCTH, MPOOIeM 3IpaBOOXPaHEHHUS.

N3yuenue xumuu:



CIIOCOOCTBYET  peanu3allid  BO3MOXXHOCTEH  JJIT  CAaMOPa3BUTHS |
dbopMuUpOBaHUS KYJIBTYpPbl JUYHOCTH, €€ 00111eH U PYHKIIMOHATIEHON TPaMOTHOCTH;

BHOCHUT BKJaJl B ()OPMUPOBAHUE MBIIUICHUS U TBOPYECKUX CIHOCOOHOCTEM
oOydJaronmxcsi, HaBBIKOB HX CaMOCTOSITEJIbHOW  y4eOHOW  JIesITeNIbHOCTH,
AKCIIEPUMEHTAJILHBIX W HCCJIEIOBATEIbCKUX YMEHMM, HEOOXOAMMBIX Kak B
TTOBCEHEBHOM JKM3HU, TaK U B TPO()ECCHOHATILHOMN IeITEIbHOCTH;

3HAKOMHUT CO CIEIMU(PUKONH HAYYHOTO MBIILICHUS, 3aKJIaJbIBAET OCHOBBI
IIEJIOCTHOTO B3TJIsA/Ia HA €MHCTBO TIPUPOJIBI U YEIIOBEKA, SIBJISETCS OTBETCTBEHHBIM
3TanoM B (POPMHUPOBAHUN €CTECTBEHHO-HAYYHON TPAMOTHOCTH 00YUaIOITUXCS;

crocoOCTByeT (OPMHPOBAHUIO TIEHHOCTHOTO OTHOIICHUS K E€CTECTBEHHO-
HAy4YHBIM 3HAHUAM, K MPUPOJIC, K YETOBEKY, BHOCUT CBOW BKJIAJl B SKOJIOTHYECKOE
o0pa3zoBaHHe 00yUarOIIUXCSl.

Jlanubie HampaBiieHUs B OOYyUYEHWH XUMHUU OOECIEUMBAIOTCS CHENU(UKOMN
colepkaHusi  y4eOHOro  mpeaMeTra, KOTOPbIA  SIBISIETCS  MEJaroru4yecku
aJanTUPOBAHHBIM OTPAKCHHEM 0a30BOM HAYKH XMMHUH Ha ONpPEIeIEHHOM dTane e
pa3BUTHSL.

Kypc xumMuu Ha ypoBHE OCHOBHOTO OOIIIEr0 00pa30BaHMs OPHUCHTHPOBAH HA
OCBOCHHE OOYYaIONTUMUCS CHCTEMBI TMEPBOHAYAIBHBIX IMOHATUNA XWMHH, OCHOB
HEOPTaHWYECKOM XUMHUU W HEKOTOPHIX OTACIBHBIX 3HAYMMBIX TOHSATUI
OpPraHUYECKON XHMUH.

CtpykTypa coliepKaHusl IPOrpaMMBbI TI0 XUMHUHU c(POpMUpOBaHA HA OCHOBE
CUCTEMHOTO Toaxoaa K e€ m3ydenuro. Cojiep’kaHue CKIaIbIBACTCA U3 CHUCTEMBI
MOHSTUH O XUMHUYECKOM DJIEMEHTE U BEIIECTBE U CUCTEMbI TOHATUI O XUMUYECKON
peakuuu. OO6e AT CUCTEMBbl CTPYKTYPHO OpraHU30BaHbl M0 NPUHIUITY
MOCJIEIOBATEIBHOTO PA3BUTHUS 3HAHUI HAa OCHOBE TEOPETHUECKHUX MPEACTABICHUIM
Pa3HOTO YPOBHSI:

— aTOMHO-MOJICKYJIIPHOTO YUEHHUSI KaK OCHOBBI BCETO €CTECTBO3SHAHUS;

— Ilepuoanueckoro 3akona /. 1. MenaeneeBa Kak OCHOBHOTO 3aKOHA XUMHMU;

— YUYCHUA O CTPOCHHUHU aTOMaA U XHUMHYECKOU CBi3H,



— TMpEACTaBICHUNH OO0 DIIEKTPOJUTHUYECKON JMCCOLMAIIMM BEIIECTB B
pacTBopax.

Teoperndeckne 3HaHHUS PACCMATPUBAKOTCS HA OCHOBE OSMIMPHUYECKU
MOJIYYEHHBIX U OCMBICIICHHBIX (PAKTOB, PA3BUBAIOTCS MOCJIEIOBATEIBHO OT OJTHOTO
YPOBHS K IPYTOMY, BBIMOJIHSIS (PYHKIIMHU OOBICHEHUS! M TPOTHO3UPOBAHUS CBOMCTB,
CTPOEHUS U BO3MOYKHOCTEH IPAKTUYECKOTO IPUMEHEHUS U MTOJTYyUYECHUS N3y4aeMbIX
BEILIECTB.

OcBoeHue mnOporpaMMbl MO XHMHH CIOCOOCTBYET  (POPMHUPOBAHUIO
IIPEJICTABIICHNUS. O XMMHUYECKOW COCTABIIAIOLICH HAYYHOM KapTUHBI MHUPA B JIOTHKE
€€ CUCTEMHOW MTPUPO/Ibl, IECHHOCTHOTO OTHOLIEHHUS K HAYYHOMY 3HAHUIO U METOJaM
NO3HaHUs B Hayke. M3yueHne XUMHUU MPOUCXOJUT C MPUBICUYECHUEM 3HAHUU W3
paHee M3y4YeHHBIX Y4eOHBIX mpenmMeToB: «Okpyskawomuii Mmupy», «buonorus. 5—7
KJIacCh» U «Pu3uKa. 7 Ki1acey.

[Ipy wW3ydYeHHM XUMUU TPOUCXOIUT (POPMHUPOBAHUE 3HAHUN OCHOB
XUMUYECKOM HAyKH Kak 00JIACTM COBPEMEHHOI'O0 €CTECTBO3HAHMS, MPAKTUYECKOU
NEATEIIbHOCTH YEJIOBEKA U KaK OJJHOTO U3 KOMIIOHEHTOB MUPOBOM KYJIBTYpPBI. 3a/1a4a
y4eOHOTro MpeaMeTa COCTOUT B (POPMHUPOBAHUU CHCTEMbBI XUMUYECKUX 3HAHUNA —
BOKHEUITUX (PAKTOB, MOHSITHI, 3aKOHOB M TEOPETHUECKUX MOJTOKEHUHN, TOCTYITHBIX
00001IeHNIT MUPOBO33PEHUYECKOT0 XapakTepa, s3blka HAyKd, B NMPUOOIICHUH K
Hay4YHbIM METOJaM IO3HAHUS MPU U3YYEHUU BEIIECTB U XMMHYECKHUX PEAKIUi, B
(dbopMHUpPOBAHUHU U PA3BUTUU MO3HABATEIBHBIX YMEHUM U X TPUMEHEHUU B Y4EOHO-
MO3HABATENIbHON U y4eOHO-UCCIIEeI0BATEIbCKON NIEATETbHOCTH, OCBOCHUU TPABHII
6e30macHOro o0pallleHust ¢ BeIeCTBAMH B IIOBCETHEBHOM JKU3HH.

[Ipu u3ydyeHnH XMMUU Ha YPOBHE OCHOBHOT'O OOIIETr0 00pa3oBaHUsl BaXKHOE
3Ha4Y€HUE MPUOOPENH TAKUE 1IENIH, KaK:

— (dopMupoBaHHE WHTEIUIEKTYaJbHO pPa3BUTOM JHMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYJHUYECTBY, CaMOCTOSATEIbHOMY MPUHATHIO PEILICHUH,

CIIOCOOHOM aIanTUPOBATHCS K OBICTPO MEHSIOMIUMCS YCIOBUSM KU3HU;



— HampaBJICHHOCTh OOy4YeHWUs Ha CHUCTEMaTU4YeCKoe MPHOOIICHUE
00yJarommXxcsi K CaMOCTOSTEIIbHOM TMO3HABATEIbHON JESATEIbHOCTH, HAyYHBIM
MEeTOJlaM TO3HaHUs, (POPMHUPYIOIIMM MOTHBAIIMIO U Pa3BUTHE CIIOCOOHOCTEH K
XUMUU;

— o0ecrnedyeHune yCaoBHii, CIIOCOOCTBYIOMNUX TPUOOPETCHUIO O0yIaFOIIIUMHUCST
OMbITa Pa3HOOOPA3HON MESITETHHOCTH, MO3HAHUS M CAMOIIO3HAHMWSI, KITFOUEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETECHIIUN), UMEIOIIUX YHUBEPCAIbHOE 3HAUEHUE ISt
Pa3IMYHBIX BUJOB ACSATEIBHOCTH;

— (QopmupoBanue o00meld QGYHKIMOHAIBHOW M €CTECTBEHHO-HAYyUYHOU
IPaMOTHOCTH, B TOM UHCJIE YMEHUU OOBSCHITH W OICHWBATH SBJICHUS
OKPY>KalolIEero Mupa, UCIOIb3ys 3HAHUS M OMbBIT, MOJYyYEHHBIE MPU H3YYECHUU
XUMUH, MPUMEHSITh UX TIPH PEIICHUH MTPOOJIEM B TTOBCETHEBHOM KU3HH U TPYIOBOU
NEeATENbHOCTH;

— (¢opmupoBaHue y OOydYaromMXcsi TYMaHUCTUYECKUX OTHOIICHUH,
NMOHMMAaHUS IIEHHOCTH XUMHUYCCKUX 3HAHWHK IS BBIPAOOTKH DKOJIOTHYCCKU
1IEJ1eCO00pa3HOro TMOBEJEHUS B OBITY W TPYIOBOM JEATENBHOCTH B LEJSAX
COXPaHEHHUS CBOETO 3JI0POBbS M OKPYKAKOLIEHW ITPUPOTHON CPEIIbI;

— pa3BUTHE MOTHUBALMU K OOYYEHHIO, CIOCOOHOCTEW K CAMOKOHTPOJIIO U
CaMOBOCTIMTAHWIO HAa OCHOBE YCBOCHHSI OOIIEYETOBEUECKUX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOPY TPO(HIIS M HAMPABJICHHOCTH NaTbHEUIIEro
o0yueHHs.

OO6miee 4YMCIIO 4YacoB, OTBENEHHBIX MJisi M3YyYEHHUS] XUMHH Ha YpPOBHE
OCHOBHOT'0 00111er0 00pa3oBaHus, cocTapiseT 136 yacoB: B 8 kinacce — 68 yacoB (2

yaca B HeJielo), B 9 kitacce — 68 yacoB (2 yaca B HEJIEIIIO).



COIEP)KAHUE OBYUYEHUS

8 KIIACC

[lepBoHayajibHbIE XUMHUYECKHE OHATHSA

[Ipeamer xumuu. Posib XuMuM B KU3HU 4YE€IOBEKA. XMMUS B CUCTEME HayK.
Tena u BemiectBa. du3nyecKWe CBOWCTBA BEHIECTB. ATpErarHoe COCTOSIHHUE
BeliecTB. [loHsATHE O MeToAaxX MO3HAHUS B XUMHUHU. YHCThIE BEIIECTBA U CMECH.
CnocoObI pa3eneHus cMeceil.

ATOMBI W MOJEKYJIbl. XUMHUYECKHE dJeMEHThl. CHUMBOIBI XUMHUYCCKUX
sneMeHTOB. [IpocThie U Cl0KHbBIE BElleCTBA. ATOMHO-MOJIEKYJIIPHOE YUCHHE.

Xumuaeckass (opmyna. BameHTHOCTP aTOMOB XWMHUYECKHX JJIEMEHTOB.
3aKk0H TMOCTOSHCTBA cocTaBa BemlecTB. OTHocuTenbHas aTOMHas Macca.
OTHOCHUTENbHAS MOJIEKYJIsipHas Macca. MaccoBasi 710711 XUMHUYECKOTO AJIEMEHTa B
COEAMHEHHUH.

KonuuectBo BemniecTBa. Mosb. MonsipHas macca. B3auMocBsi3b KOIH4YECTBA,
Macchl W 4YHCIa CTPYKTYPHBIX €IMHHI[ BemlecTBa. Pacu€tel mo Qopmynam
XUMUYECKUX COCTUHCHU.

DOU3NYECKNE U XUMUYECKHUE ABJICHUSA. XUMUUYECKas PEAKLIHA U €€ MPU3HAKMU.
3aKOH COXpaHEHUs MacChl BEIIECTB. XMMHUYECKUE ypaBHeHUs. Knaccudukarus
XUMHUUYECKUX pPeaklnil (COeTMHEHUS, Pa3JI0KEeHUs, 3aMEIICHUs, OOMEHA).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XMMHYECKON MOCYJI0M, MpaBUiiaMi padOThl B 1a0OpaTOpuu 1
npuémMamMu 00palleHus ¢ JIabopaTOpHBIM O000PYAOBAaHUEM, U3YUECHUE U OINKCAHHE
bu3nueckux CBOMCTB 00pa3lOB HEOPraHWYECKUX BEIIECTB, HAOJIOJCHHE
¢busnueckux (MJIaBjeHUE BOCKa, TasHUE JIbJIa, pPAacCTHUpAaHHUE caxapa B CTYIIKE,
KUIIEHHE W KOHJCHCAIMS BOJbI) U XUMHUYECKUX (FOpEHHE CBEYW, MPOKAIUBAHUE
MEJTHOM MPOBOJIOKH, B3aUMOJICHCTBUE Mejla C KUCIOTON) SIBJICHUM, HAOII0/ICHUE U
OTMHUCaHUE TPU3HAKOB MPOTEKAHUS XUMHYECKUX peakiui (paslioxKeHue caxapa,
B3aUMOJICHCTBUE CEPHOM KHUCIOTHI C XJIOPUIAOM Oapusi, paszyIoKEHUE TUIAPOKCHIA

menu (I1) mpu HarpeBaHuu, B3aMMOCHCTBHE Jkeiie3a ¢ pactBopoM cos meau (11),



U3Y4YEHUE CIOCOOOB Pa3JCICHHUs] CMECEH: ¢ MOMOIIBI0 MAarHuTa, (PHIbTPOBAHUE,
BbITIApUBAHUE, JUCTHLIAIMSA, XpoMaTorpadus, MPOBEJCHNUE OUYNCTKH TOBAPEHHOMN
coiv, HaOJIOJIeHUEe U  ONUCAaHHWE  PEe3yJbTAaTOB  IPOBEACHHS  OIIBITA,
WUTIOCTPUPYIOLIET0 3aKOH COXPAHEHUS MACChl, CO3JaHUE MOJIENEH MOJIEKY
(IapocTepKHEBBIX ).

Baxueiue npeacTaBuTe M HEOPraHUYeCKUX BelIeCTB

Bo3gyx — cmech razos. CocraB Bo3ayxa. Kucnopoa — 3jeMeHT U mpocToe
BemiecTBo. HaxokneHue kucimopoma B Ipupoae, (U3HMUYECKME U XHUMHYECKUE
cBorictBa (peakiuu ropeHus). Oxcuabl. Ilpumenenne kucnopona. CrnocoOsl
MOJIYYeHHUST KHUCIOpoJa B J1abOpaTopuud W TPOMBIIUICHHOCTH. KpyroBopot
Kuciopoza B mpupojae. O30H — ajutoTponHas MoAU(GUKAINS KUCIOPO/Ia.

TernoBoit 3hdexT XUMHUECKOW peakinK, TEPMOXUMHUYECKHE YpaBHEHUS,
9K30- M JHAOTEPMHYECKHE peakuuu. TOIIMBO: yrojib W METaH. 3arps3HEHHE
BO3/lyXa, yCWJIEHHE MapHUKOBOTO 3 dexTa, pa3pylieHue 030HOBOTO CIIOS.

Bopopon — nsnemMeHT M mpocToe BemiecTBO. Haxokienue Bojopoaa B
npupojie, pu3ndecKue 1 XMMUYECKUE CBOMCTBA, IPUMEHEHUE, CTIOCOOBI MTOJTYYEHUS.
Kucnots! u conu.

Monsipabiii 00bEM ra3oB. Pacy€Thl M0 XUMUYECKUM YPABHEHUSIM.

dusnueckne CcBoWcTBa BOAbl. Boga kak pactBopurens. PacTBOpEIL
HacepimieHHble 1 HEHACBIIEHHBIE PAacTBOPbL. PacTBOpHUMOCTH BEMIECTB B BOJE.
MaccoBas 10J1 BelecTBa B pacTBOpE. XUMHUUYECKHE CBOMCTBa BOJbI. OCHOBaHUS.
Posib pacTBOpOB B pupoA€e M B KU3HU 4el0BEeKa. KpyroBopor BOJbBI B IIPUPOE.
3arpsA3HeHne NpuUpoAHbIX BoJ. OXpaHa U OUMCTKA MIPUPOAHBIX BOJ.

Knaccudukanus neoprannueckux coeauneHuid. Oxcuabl. Kiaccudukanus
OKCUJIOB:  cojieoOpasyioliue  (OCHOBHBIE, KHUCIOTHBIC, aM(pOTEpHBIE) U
HecosneoOpasyronue. Homenknatypa oxcujioB. Dusnueckue W XUMHUYECKHUE

cBomcTBa OKCUAOB. [lonyduenne okCuaoB.



OcHoBanusa. Krnaccubukamnuss OCHOBaHWHW: IMIETOYM W HEPACTBOPUMBIE
ocHoBaHus. Homenknarypa ocHoBaHuii. PU3MUECKHME M XMMHUYECKUE CBOWCTBA
ocHOBaHUU. [lomyyeHrne oCHOBaHUM.

Kucnotel. Kinaccudukanust kucnor. Homenknarypa kucior. @usznyeckue u
XAMUYECKHE CBOMCTBAa KucIOT. Psan aktuBHoctm MerayuioB H. H. bekerona.
[TommyyeHue KUCnor.

Conu. Homenkiarypa cosieil. @PU3M4ecKue U XMMAYECKHE CBOMCTBA COJIEH.
[Tonyuenue coineil.

['eneTnueckas CBsI3b MEXY KJIacCaMU HEOPTraHUYECKUX COCTUHECHUM.

Xumuueckuii IKcnepumenm:

KaueCTBEHHOE OIPEAEIICHUE COAEPKaHUS KUCIOpOoa B BO3IyX€E, OJIyYEHHUE,
coOupaHue, pacno3HaBaHWE M U3YYEHHUE CBOWCTB KHUCJIOpPOJAa, HAOJIIOJeHNE
B3aMMOJICHCTBUSI BEIIECTB C KHCJIOPOJAOM M YCIOBHUS BO3HUKHOBEHUS U
peKpalieHus ropeHus (rmoxapa), 03HakoMJIeHHE ¢ 00pa3aMu OKCHJIOB U ONTMCaHUE
WX CBOMCTB, IMOJy4YeHHE, COOMpaHHWE, pacClO3HABaHUE M M3YYEHUE CBOWCTB
BOJI0poJia (ropeHue), B3auMo/ielicTBue Bojopoaa ¢ okcuaom meau (1) (BoamoxHo
HCIIOJIb30BaHNE BUJIEOMATEPUAIIOB), HAOII0O/IEHUE 00Pa31l0B BEIIECTB KOJUYECTBOM
1 ™Monb, uccinenoBaHHE OCOOCHHOCTEH pPACTBOPEHUsS BEIIECTB C Pa3IMUYHOU
pPacTBOPUMOCTBIO, IPUTOTOBJIEHUE PACTBOPOB C ONPEAECIEHHOW MACCOBOM IOJIEHN
pPacTBOPEHHOIO BENIECTBA, B3aUMOJECHCTBHE BOJBl C MeETalIaMH (HAaTpUeM U
KaJbllieM) (BO3MOXKHO MCIIOJIb30BAHUE BHUJIEOMATEpUANIOB), KCCIEI0BaHUE
00pa3IoB HEOPraHUYECKUX BEIIECTB PA3IMUHBIX KJIACCOB, HAOIIOICHUE U3MEHEHUS
OKpacKH MHANKATOPOB B pACTBOPAX KUCIIOT U LIEI0YEH, U3yUYEHHUE B3aUMOJECHCTBUS
okcuga meau (1) ¢ pacTBopoM cepHOI KHUCIOTHI, KMUCIOT C METalllaMH, peaKuuin
HEWTpanu3aluy, NOJYyYEHHE HEPACTBOPUMBIX OCHOBAHMI, BBITECHEHHE OJHOIO
MeTajjia IPyruM U3 pacTBOpPA COJIM, PEIICHUE IKCIEPUMEHTAIIBHBIX 3a/1a4 10 TeMe

«BaxkHeumme Kiaccbl HEOPraHUYECKUX COEANHEHUID.



Ilepuoanyecknii 3akoH u Ilepumoamyeckass cucTeMa XHUMHYECKHUX
nemeHTOoB JI. U. MenneneeBa. CrpoeHue aroMoB. XHMHYECKAsl CBS3b.
OKuCINTETbHO-BOCCTAHOBHUTEIbHbIE PEAKIMHU

[lepBble MOMBITKK KiIacCU(PUKAIMM XUMUYECKUX d3JIeMeHTOB. I[loHsThe o
rpynmnax CXOJHBIX JJIEMEHTOB (IIEJIOYHbIE M IIEIOYHO3EMEIbHBIE METaJUIbl,
raJloreHbl, HHEPTHBIE Ta3bl). DJIEMEHThI, KOTOpble 00pa3yroT aM(pOTEPHbIE OKCHUIbI
Y TUJIPOKCHUIBI.

Ilepnoamueckuit 3akoH. [Ilepruonnyueckas cucTeMa XMMUYECKUX DIEMEHTOB /1.
N. MenneneeBa. KopoTtkonepuoanas u nnunnonepuoanas popmel [lepuoauueckoit
cucreMbl xumuueckux sneMeHToB Jl. WM. MenpeneeBa. Ilepuoasl m rpymnmsl.
PuU3NYECKUN CMBICI TOPSAIAKOBOIO HOMEPA, HOMEPOB MEPUOAA U TPYIIIBI JIEMEHTA.

Crpoenue aroMmoB. CocTtaB aTOMHBIX siiep. M3otomnbl. DnekTponbl. CTpoeHue
ANIEKTPOHHBIX ~ O0O0JIOYEK AaTOMOB TMepBbIX 20 XUMHUYECKHX DJIEMEHTOB
[lepnonnueckon cucremol JI. WM. MenneneeBa. XapaKTepUCTUKA XHUMHUYECKOTO
3JIEMEHTA 10 €r0 MoJioKeHuto B [lepuonnueckoit cucreme 1. . Menneneena.

3aKOHOMEpPHOCTH HM3MEHEHHUs pajuyca aTOMOB XUMHUYECKUX 3JIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOMCTB MO IPYIIaM U EpUOaaM.

3nauenue [lepuonnueckoro 3akona u [lepuoanueckon cucTeMbl XUMUYECKHAX
JJIEMEHTOB I pa3BuThs Haykh u npaktuku. . M. MenneneeB — yd€Hblii u
IPaKIaHUH.

Xumuueckasi cBsi3b. KoBasieHTHast (HOJisipHAss M HEMOJSIpHAsi) CBSI3b.
DJIEKTPOOTPULIATENIBHOCTh XUMUYECKUX AJIEMEHTOB. IOHHAsI CBSA3b.

Crenenp  okucieHusa. OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIE  PEAKIUU.
[Ipouecchl OKUCIIEHHUS] U BOCCTaHOBIIEHUS. OKUCIUTENIN U BOCCTAHOBUTEH.

Xumuueckuii IKCnepumenn:

U3yyeHue 0Opa3loB BEUIECTB METANIOB MU HEMETAJJIOB, B3aUMOJICHCTBHE
TUAPOKCUIA LHMHKA C PACTBOPAMHM KHUCIOT M WIENOYEH, IMPOBEICHHUE OIBITOB,
WUTKOCTPUPYIOIIUX — MPUMEPBl  OKUCIIUTEIBHO-BOCCTAHOBUTEIBHBIX  pEAKLUN

(ropeHue, peakliuy pas3iokKeHUsl, COEIUHEHU).



Mexcnpeomemmoie ceasu

Peanuzanys MeXnpeIMETHBIX CBS3€M NpH HM3yYEHWH XUMUH B 8 Kiacce
OCYIIECTBJISIETCS 4YE€pe3 HCIOJIb30BAaHWE Kak OOIIMX €CTECTBEHHO-HAay4HbIX
HNOHSTUN, TaK U MOHSATUH, SIBISIFOIIMXCS CUCTEMHBIMH JUJISl OTJEJIbHBIX MIPEIMETOB
€CTECTBEHHO-HAYYHOT'O LIUKJIA.

OO0mure ecTecCTBEHHO-HAYYHbIEC TIOHSTHS: HAYyYHBIN (akT, TUIIOTE3a, TEOpus,
3aKOH, AaHaJU3, CHHTE3, Kiaccu(ukauus, MNepUOJUYHOCTb, HAOJII0JEHUE,
AKCIIEPUMEHT, MOJICJIMPOBAHUE, U3MEPEHUE, MOJIENb, SIBJICHHE.

®duzuka: marepus, aTroM, >3JEKTPOH, MPOTOH, HEWTPOH, HOH, HYKIH]I,
U30TOMBI, PAJHOAKTUBHOCTb, MOJEKYJA, 3JIEKTPUYECKUN 3apsij, BEIIECTBO, TEJNO,
00BEM, arperaTHoe COCTOSIHUE BEILECTBA, ra3, (PU3NYECKUE BEITUUMUHBI, €AUHUIIBI
U3MEPEHNs, KOCMOC, TUIAHETHI, 3B€3/1b1, CoHIIE.

buonorus: gorocunres, apixanue, ouocdepa.

['eorpadus: armocdepa, rugpocdepa, MHUHEpadbl, T[OpPHbIE IOPOABL,
M0JIE3HBIE HCKOIAEeMbl€, TOILTUBO, BOJIHBIE PECYPCHI.

9 KUIIACC

BemecTBo M XUMHYeCKasi peakuus

Ilepnoanueckuit 3akoH. [lepuoanueckas cucteMa XMMUYECKUX DIEMEHTOB /1.
N. MengeneeBa. CrpoeHue aToMoOB. 3aKOHOMEPHOCTH B H3MEHEHUM CBOKCTB
XUMUYECKUX 3JIEMEHTOB MEPBBIX TPEX NEPUOIOB, KAJIHs, KAJIIBLINS U X COEIUHEHUN
B COOTBETCTBHUM C IIOJIO)KEHHMEM 3JeMeHTOB B llepuoaudeckoil cucreme u
CTPOEHHUEM UX aTOMOB.

CrpoeHue BemiecTBa: BHUIbl XMMHUYECKOM CBS3M. THIBI KPUCTAIUIMUECKUX
pEIIETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT TUIA KPUCTAJUIMYECKON pEIIETKU U
BUJIa XUMUYECKON CBSA3H.

Knaccudukanus 1 HOMEHKIATypa HEOPTaHUUYECKUX BEHIECTB. XUMHUUYECKHE
CBOMCTBa BEIIECTB, OTHOCAIIMXCS K Pa3IM4YHbIM KjaccaM HEOPraHUuYeCcKHX

COGI[I/IHCHI/Iﬁ, IFCHCTUYCCKas CBA3b HCOPIraHMYCCKUX BCIICCTB.



Knaccudukanys XuMI4eCKuX peakiuii o pa3InaHbIM Mpu3HaKaM (TI0 YUCITy
U COCTaBy YYaCTBYIOIIMX B PEAKIMHU BEIHIECTB, MO TeIIoBOMY 3¢deKTy, o
U3MEHEHUIO CTENEeHEH OKMUCIIEHUS XMMHYECKUX AJIEMEHTOB, MO OOpaTUMOCTH, IO
Y4aCTHUIO KaTajau3aropa). DK30- U HAOTEPMHUECKUE PEAKIUU, TEPMOXUMUYECKUE
YPaBHEHUS.

[lonsitue 0 ckopoctu xumuuecko peakuuu. [loHsTHEe 00 OOpaTUMBIX H
HEOOPATUMBIX XUMUUYECKUX peakiusix. [[oHsTHEe 0 TOMOT€HHBIX M IeTEPOTeHHBIX
peakuusx. [londarue o karanmusze. [lonsiTue 0 xXumMuyeckom paBHOBecHn. DakToOpHL,
BIIUSIFOIIME HA CKOPOCTh XUMHYECKOW PEAKIUU M TOJOKEHUE XHUMHUYECKOTO
paBHOBECHS.

OKHCIIMTETFHO-BOCCTAHOBUTENILHBIE ~ PEAKIIMU, JJIEKTPOHHBIN  OalilaHc
OKHCJIUTEIIbHO-BOCCTAHOBUTEIIBHOU peaKLuu. CocraBnenue YPaBHEHUMU
OKHCJIUTEIIbHO-BOCCTAHOBUTEIIBHBIX ~ PEAaKUHMM C  KCIIOJIB30BAaHMEM  METOJA
AJIEKTPOHHOIO OanaHca.

Teopus 3MEKTPOTUTUUECKON TUCCOUAIUN. DITCKTPOIUTHI U HEAIEKTPOIIUTHI.
Katnonbl, aHnoHbl. MeXaHU3M JUCCOLIMALIMM BEIIECTB C PA3JIMYHBIMU BUIAMHU
XuMuueckoi cBs3u. Crenenp quccoryanuu. CUIbHbBIC U CIa0bIe SJIEKTPOTUTHI.

Peakuiuu noHHOTO OOMEHa. Y CJIOBHS TPOTEKAHUSI PEAKIIUIA HOHHOTO OOMEHa,
MOJIHBIE M COKpall¢HHbIE HWOHHBIE YypaBHeHUs peaknuid. CBoMCTBa KHUCIOT,
OCHOBAHUI U COJICH B CBETE MPEACTABICHHUN 00 SJIEKTPOIMTUIECKON TUCCOIAAIINH.
KauectBeHnnbie peaknyu Ha noHbL. [[oHSATHE O TUIPOIU3E CONIEH.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHUE C MOJEISAMHM KPUCTAUIMYECKUX PEIIETOK HEOPraHWYECKUX
BEIIECTB — METAJIOB W HeMeTayioB (rpadura W anmasza), CIOKHBIX BEIIECTB
(xJ0puaa HaTpus), UCCIEOBAaHUE 3aBUCUMOCTH CKOPOCTH XMMUYECKON pEeaKIuu OT
BO3JICMCTBUSI  PAa3IMYHBIX  (DAKTOPOB, HCCIEIOBAHUE  AJIEKTPOMPOBOJIHOCTU
pPacTBOPOB BELIECTB, MPOIIECCA JUCCOLMAIIMHN KHCIIOT, HIEI0YeH U cosei (BO3MOKHO
WCIIOJB30BaHUE BHUEO MaTEpPHUAJIOB), MPOBEJEHUE OIBITOB, WLIIOCTPUPYIOIIUX

OpPU3HAKM TNPOTEKAHMsS] peakluil HOHHOro oOmeHa (oOpa3oBaHuE OCajKa,



BBIJICJICHUE Ta3a, OOpa30BaHWE BObI), OIBITOB, WJUIIOCTPUPYIOMINX TPUMEPHI
OKHCJIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKINil (FOpeHUe, pPEaAKIUU Pa3JI0KEHUS,
COCIMHEHMS), PpACIIO3HABAaHME  HEOPraHWYECKUX  BEIIECTB C  IOMOIIbIO
KAUeCTBEHHBIX PEaKLH Ha HOHBI, PEIIEHUE SKCIIEPUMEHTAJIbHBIX 3a/1a4.

HeMmeTaJyuibl 1 MX cOeIMHEHUS

OO6miass xapakTepucTtuka rajoreHoB. OCOOEHHOCTH CTPOEHHUSI aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHue U (PU3NUecKrue CBOMCTBA MPOCTHIX
BELIECTB — FAJION€HOB. XMMHUYECKHE CBOMCTBA HAa MMPUMEpPE XJIopa (B3aUMOAEICTBUE
C MeTaJulaMH, HEMeTaUlaMH, Iienoyamu). XijopoBoaopod. ConsHas KHUCIOTa,
XMMHUYECKHME CBOMCTBA, IIOJy4YeHHWE, NOpuMeHeHue. JlelictBue xyopa H
XJIOPOBOAOPOJa HA OPraHU3M uesoBeKa. BaxkHelire XJI0puIbl U UX HAXOXKICHUE B
IIPUPOLE.

O6mras xapakrepuctuka 371eMeHTOB VIA-rpynmbl. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTepHble cTerneHu okucieHus. CTpoeHue u (pusmyeckue CBOMCTBA
MPOCTBIX BEHIECTB — KUCJIOPOJa U CePhl. AJIIOTPOIHBIE MOIU(PUKAIIUN KHUCIOPO/Ia
U cepbl. XUMUYeckue cBoiicTBa cepbl. CepoBOmOpOJ, CTpoeHHE, (PU3HYECKUE U
XUMHUYECKUEe cBOMCTBa. OKCHUIBI Cepbl KaK MPEACTABUTEIN KUCIOTHBIX OKCHJIOB.
CepHas kucioTa, Pu3NUecKrue U XUMHUYECKHUE CBOMCTBA (00IIKEe KaK MTPeACTaBUTEIIS
KJlacca KUCIOT U crnenupuieckre). XUMHUYECKUE PEaKIiy, JIeKalue B OCHOBE
IIPOMBITIVICHHOTO CIOCcO0a TOIYy4YeHUsT CEpHOW KHUCIOTHL. [IpumeHeHue cepHOM
KkucioThl. CONMM CEepHOM KHUCIOTHI, KAa4eCTBEHHAs peakmus Ha CyJIb(aT-uoH.
Haxoxnenue cepbl m €€ COCOUHEHUM B NpUPOAE. XHUMHUUYECKOE 3arpsi3HCHUE
OKpY>Kalollel Cpelbl COCIMHEHUSIMH Cepbl (KHCIOTHBIE JOX[HU, 3arps3HEHue
BO3/lyXa U BOJOEMOB), CITIOCOOBI €0 MPEIOTBPAILICHHUS.

O6mias xapakrepuctuka 3neMeHToB VA-rpynmbl. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEPHBIC CTEINECHU OKUCICHUS. A30T, paclpOoCTpaHEHUE B MPHUPOJE,
dbuznyeckre U XuMu4Yeckue cBorctBa. KpyroBopot azora B npupoje. AMMHAK, €ro
dbu3uYecKre 1 XMMUYECKHUE CBOMCTBA, MoJiydeHue u npumeHenne. Coam aMMOHMS,

nx CI)I/IBI/I‘IGCKI/IC U XUMHYCCKUC CBOﬁCTBa, IIPUMCHCHUC. KauecTBennas pcaKkuurAa Ha



MOHBI aMMOHHS. A30THasi KHUCIOTa, €€ MoJy4yeHHe, (PU3NYECKUEe U XUMUYECKUE
cBOlicTBa (00mME Kak TMPENCTABUTENsl Kiacca KUCIOT M crHenudpuyecKue).
Hcnonbs3oBaHne HUTPATOB U COJIEH aMMOHHUSI B KaU€CTBE MUHEPAJIbHBIX yI0OpEHU.
XHUMHUYECKOE 3arpsA3HEHUE OKPYIKAIOIIEH Cpe/ibl COSTMHEHUSIMU a30Ta (KUCIOTHBIE
JOKIM, 3arps3HEHUE BO31yXa, MOYBbI U BOJOEMOB). Docdop, aIOTpOmHbIE
Moaudukanuu docdopa, puznueckue U xumudeckue cpoiictBa. Okcun pocdopa
(V) u dochopnast kucinora, QU3MUECKUE U XUMHUYECKUE CBOWCTBA, MOJIYYCHHE.
Hcnons3zoBanue pochaTtoB B KaueCcTBE MUHEPAIBHBIX YA0OPEHUH.

Oo6mas xapakrepuctuka 31eMeHTOB |V A-rpynnsl. OcCOOEHHOCTH CTPOEHUS
aTOMOB, XapaKTepHbIE CTENIEHU OKUCIIEHUS. Y TIIEpPO/], AJFIOTPOITHbIE MOIU(DUKALINY,
pacnpocTpaHeHue B NMpupoze, pusnueckue u XUMUYECKHUEe CBOMCTBA. AJCopOLusL.
Kpyrosopor yrnepoga B mnpupone. Oxcuasl yriaepona, uxX (QuU3HUECKHE U
XUMHYECKHE CBOMCTBA, JIEHCTBUE Ha JKUBBIE OpraHu3Mbl, [OJIy4YeHHE U
NpUMEHEHHE. DKOJOTMUECKUe MPOoOJIeMbl, CBA3aHHbIe ¢ okcuaoM yriepoaa (1V),
rUnoTe3a TJI00ATBHOIO TMOTEMJICHUS KIMMaTta, MapHUKOBBIA 3(dexT. YroiapHas
KUCIIOTa U €€ CONM, UX (PU3NYECKHEe U XHMMHUYECKHE CBOMCTBA, MOJYyYEHHE U
npumeHenue. KadecTBeHHass peakiuss Ha KapOoHaT-wOHBL. Mcmonb3oBaHue
KapOOHATOB B OBITY, MEUIIMHE, IPOMBILIJIEHHOCTH U CEJIbCKOM XO0351CTBE.

[lepBoHavyaIbHBIE MOHATHS 00 OPraHUYECKHUX BEUIECTBAX KaK O COETMHEHMAX
yriaepoja (MeTaH, 3TaH, 3TUJIEH, alleTHIIEH, TAHOJI, TJINLEPUH, YKCYCHAsI KACIIOTA).
[IpupoaHbie HMCTOYHMKHU YIJIEBOAOPOAOB (yroib, MHPUPOAHBIA ra3, HEDTH),
IPOJIYKTHI WX TmepepaboTku (O€H3MH), UX POJb B OBITY W MPOMBIIUICHHOCTH.
[TonsiTie 0 OMONOTMYECKH BaXKHBIX BEIIECTBAX: KUpaX, OeNKaX, YIiIeBoJax — U UX
pojii B OKM3HM 4eJOBeKa. MaTepuallbHOE €IMHCTBO OpPraHUYEeCKUX U
HEOPTraHUYECKUX COEJIMHEHUM.

Kpemuuii, ero @usnueckue U XUMHUYECKHUE CBOICTBA, IMOJIY4YEHUE U
npumeHeHue. CoelMHeHus KpeMHUS B mpupoje. O01re npeacTaBieHus 00 OKCHie
kpemuus (IV) u kpemHueBoit kuciaore. CHIMKATBI, UX UCIOJIb30BaHUE B OBITY, B

IMPOMBIINIJICHHOCTH. Baxneiimnue CTPOUTCIIBHBIC MaTCpHalibl: KECpaMHKa, CTCKIIO,



IIEMEHT, OcToH, kene300eToH. Ilpobiembpl  0€30macHOrO  MCHOJIB30BAHUS
CTPOUTETHHBIX MAaTEPHAJIOB B MIOBCETHEBHON KU3HHU.

Xumuueckuii IKCnepumMeHm:

U3y4deHue o0pa30B HEOPraHMYECKUX BEIIECTB, CBOWCTB COJSHOM KHUCIIOTHI,
IPOBE/ICHUE KAYECTBEHHBIX PEaKMi Ha XJIOPHUI-MOHBI U HAOIIOJCHUE MPU3HAKOB
WX TIPOTEKAHMS, OIBITHI, OTpaKalwIue (PU3NYSCKHE W XHMHYECKHE CBOMCTBA
TaJIOTCHOB W WX COCAWHEHHMHA (BO3MOXKHO HCIIOJIb30BAaHUE BHICOMATEPUAIIOB),
03HAKOMJIEHUE C 00pa3aMu XJIOPUIOB (FaJOT€HHUI0B), O3HAKOMIICHHE ¢ 00pa3iiaMu
ceppl W €€ coeauHEHUsMH (BO3MOXXHO MCIOJB30BaHUE BHJICOMATEPHAIIOB),
HaOJIFOICHHE TIpoIlecca OOYTIMBAHUS caxapa Mol IeHCTBUEM KOHIIEHTPUPOBAHHON
CEPHOMN KHUCJIOTHI, U3YyYEeHNE XUMHUYECKIUX CBOWCTB pa30aBIIEHHON CEPHON KUCIIOTHI,
IIPOBE/ICHNE KaUYeCTBEHHOW PeaKIMy Ha CyJIb(aT-uoH U HAOMIOJACHNE TPU3HaKa e
IPOTEKaHMs, O3HAKOMJICHHE C (DU3MYECKUMHU CBOWCTBAMH a30Ta, docdopa U uUX
COEIMHEHHM (BO3MOYKHO MCIIOIb30BAHUE BUJIEOMATEPHUATIOB), 00pa3aMu a30THBIX
u pocopHBIX ynOOpeHUH, MoayueHue, coOMpaHue, pacrio3HaBaHUE M M3YyUYEHUE
CBOICTB aMMHaKka, IMPOBEJCHUE KAaYECTBCHHBIX pPEAaKIMii HAa HOH aMMOHHS U
dochaT-vOH W H3yUYEHHWE TPU3HAKOB WX TPOTEKAHHS, B3aUMOJICHCTBHEC
KOHIICHTPUPOBAHHOW a30THOW KHCJIOTHI C MEIbi0 (BO3MOXXHO HCITOJIb30BAaHUE
BUJICOMATEPHUAIIOB), HM3YYCHHE MOJENCH KPUCTAUIMUECKUX PEMETOK anmasa,
rpaduta, (QymuiepeHa, o3HAKOMJIEHHE C MPOIECCOM aaCOPOIMU PACTBOPEHHBIX
BEIIECTB AKTHMBUPOBAHHBIM YyTIEM W YCTPOWCTBOM MPOTHBOTA3a, IOIYyUYEHUE,
coOupanue, pacrio3HaBaHWE M M3YUEHUE CBOWMCTB YTJIEKHUCIIOTO rasa, MpOBEJCHUE
KaueCTBEHHBIX PEaKIMil Ha KapOOHAT M CUJIMKAT-UOHBI U U3YUYEHUE NMPU3HAKOB UX
IPOTEKaHUsl, O3HAKOMJIEHWE C TMPOAYKIMEH CUJIMKATHOM MPOMBIIUIEHHOCTH,
pelIeHre IKCIEePUMEHTAIBHBIX 3a/lad Mo Teme «BakHeiiline HeMeTamibl U UX
COCTMHCHHS.

MeTasjibl 1 MX COeTUHEHUSA

OO6mrast XapakTepruCcTHKa XUMHYECKUX 3JIEMEHTOB — METAJIJIOB HA OCHOBAHHUH

ux TnonoxeHus B Ilepmoamyeckor cucreMe XuMuueckux daeMeHtoB JI. WM.



MenpneneeBa u crpoeHuss atomMmoB. CTpoeHHe MeTauioB. MeTtamindeckas CBs3b U
METaJUIMYECKass ~ KpPUCTAJUIMYecKas  PemeTka.  DIEKTPOXUMHUYECKUU  psij
HaMpspKeHUN MeTauioB. OPU3NYecKue U XMMUYECKHUE CBOWCTBa MeTaiuioB. OOime
CrocoObl TMody4YeHuss MeTauioB. [loHsATHE O KOpPpO3UM METaIOB, OCHOBHbBIE
CIOCOOBI 3aIUTHI UX OT KOppo3uu. CriiaBel (CTalb, YyT'YH, TIOPATIOMUHHM, OpOH32)
U UX IPUMEHEHHE B OBITY U MIPOMBIIIJIEHHOCTH.

[Ilenounble METAIIIBL: MOMOXKEHUE B [lepnoanyueckoil cucTeMe XUMUYECKUX
anementoB JI. M. Menneneesa, CTpOGHHE MX aTOMOB, HAaXxOXJICHUE B IPUPOJE.
du3znueckre U XMMUYECKUE CBOWMCTBA (Ha mpuMepe HaTpus U Kaimus). OKcuibl U
TUIPOKCUAB HaTpuss W Kanud. [IpuMeHeHue mEenoYHbIX METAUIOB M HUX
COCAMHEHHUH.

[IlenouHo3eMeNnbHbIE METAUIbl MAarHuid W KaJbLWW: IIOJOXKEHUE B
[lepuonnueckont cucteMe XuMU4eCKux 351eMeHToB /. Y. MenaeneeBa, cTpoeHue ux
aTOMOB, HaXOXJIEHHE B npupoae. PU3N4YeCcKne U XMMUYECKUE CBOMCTBA MarHus 1
KaJblus. Baxkneiime coeiuHeHust KabIus (OKCHI, TUIPOKCU/I, o). KECTKOCTH
BOJIbI M CIIOCOOBI €€ yCTpaHEeHUSI.

AntoMUHUN: TT0JI0kKeHKE B [leproanueckon cucteMe XUuMUYECKUX 3JIEMEHTOB
JI. 1. MenneneeBa, cTpoeHHE aToMa, HAaxOXKJIECHHE B mnpupone. dusznueckue u
XUMHYECKHE CBOICTBa amoMUHUA. AMGOTEpHBIE CBOICTBA OKCHIA U THAPOKCHUAA
AJTFOMUHMUSL.

Keneso: nonoxenue B lleprognueckon CHCTEME XUMUYECKUX AJIEMEHTOB /I,
N. MenneneeBa, CTpoeHME aTroMa, HaxoOXJAeHUE B mpupoae. Pusnmyeckue Hu
XUMUYECKHE CBOMCTBA kene3a. Okcubl, rTuApoKcu bl U cou xkenesa (1) u sxenesa
(1), ux cocraB, CBOMCTBA M MOJIyYEHHUE.

Xumuueckuii IKCnepumMenm:

O3HAaKOMJIEHHE ¢ oOpa3llaMd METaUIOB M CIUIaBOB, UX (U3UYECKUMU
CBOMCTBaMM, M3YyYEHHE PE3yJbTATOB KOPPO3UHM  METANIOB  (BO3MOXKHO
UCIIOJIb30BAaHUE BHJIEOMATEPHAIIOB), OCOOEHHOCTEH B3aMMOJEUCTBUS OKCH[A

KaJIbIIUSl W HaTpus C BOJOM (BO3MOXXHO UCIIOJIb30BaHUE BHJIEOMATEPUAIIOB),



UCCIIEIOBAHUE CBOMCTB MKECTKOW BOJIBI, IIPOLlECCa TOPEHUS Keie3a B KUCIOPOJIE
(BO3MOXKHO  HCHOJIb30BAHHE  BHUJIEOMATEPUANIOB), MPU3HAKOB  MPOTEKAHUS
Ka4eCTBEHHBIX PEAKIIMI Ha MOHBI: MATHUS, KAJIbIIHsI, ATFOMUHMS, IIMHKa, sxene3a (11)
u xenesa (lll), menu (Il), HabmoneHue m omucaHue MPOIECCOB OKpaIMBaHUS
IUIaMEHU HWOHAMHU HaTpusl, Kajdusl W KaJlblKs (BO3MOXKHO HCIIOJIb30BaHUE
BUJICOMATEPHUAIIOB), UCCIIe0BaHUE aM(OTEPHBIX CBOMCTB TUIPOKCU A AITFOMUHHUS U
TUJPOKCUJIA IIMHKA, PEIICHUE SKCIIEPUMEHTAIBHBIX 3a/1au no TeMe «BakHeilnme
METaJUIbl U UX COCUHEHUSI.

XHMUA ¥ OKpPY:KaOLIAs cpeaa

BemecrBa u marepuansl B MOBCEAHEBHOM JKM3HM 4YenoBeka. besomacHoe
UCIIOJIb30BAaHUE BEIIECTB M XUMHUYECKUX peakiuil B ObiTy. IlepBas momomib mnpu
XUMHUUYECKUX 05KOrax U OTPABIICHUSIX.

XUMUYECKOE 3arpsi3HEHUE OKpYKarolleld cpelbl (IpenesibHas JOoMmyCcTUMas
KOHIIeHTpaius BeulecTs, aanee — [1JIK). Pons xuMun B perieHnn 3KoJI0ruyecKux
npooiem.

Xumuueckuii IKCnepumMenm:

M3y4eHHE 00pa3ll0B MaTepuaaoB (CTEKJIO, CIUIaBbl METAJLIOB, MOJUMEPHbIC
MaTepHabl).

Meswcnpedmemmnuwie ceasu

Peanuzanus MexnpeaMETHBIX CBS3€d NPU H3YYEHHM XUMHM B 9 Kiacce
OCYIIECTBIISIETCS 4Yepe3 HCIOJIb30BAaHUE KaK OOIMX E€CTECTBEHHO-HAYYHBIX
MNOHSATUM, TaK W MOHATHH, SIBISIOMINXCS CUCTEMHBIMH JJISI OTJIEIbHBIX TPEAMETOB
€CTECTBEHHO-HAYYHOTO ITUKJIA.

OO0mre ecTecTBEHHO-HAYYHbIE TOHATHS: HAY4YHBIM (akT, TUIOTE3a, 3aKOH,
TEOpUsl, aHalu3, CHUHTE3, KiIacCU(pUKALMS, TEePUOAUYHOCTb, HAOIIOACHUE,
OKCIIEPUMEHT, MOJICIUPOBAHKUE, HU3MEPEHUE, MOJIeb, SBJICHUE, IMaPHUKOBBIN
3 deKT, TEXHOIOTUSI, MAaTEPUAIIBI.

dusuka: marepusi, aToM, O3JIEKTPOH, MPOTOH, HEUTPOH, HOH, HYKIHU]I,

H30TOIIbI, PAIWMOAKTUBHOCTL, MOJICKYJIA, BHCKTpI/I‘-ICCKI/Iﬁ 3apsgaa, IIPOBOJHHUKH,



MOJIYITPOBOJTHUKH,  JUAJCKTPUKHA, (POTORIEMEHT, BEIIECTBO, TEJIO, OOBEM,
arperaTHOE COCTOSTHUE BEIECTBA, ra3, pacCTBOP, PACTBOPUMOCTD, KpUCTAJUITMUECKas
peméTka, CruiaBbl, (PU3MYECKHE BEIMYWHBI, CAWHHUIIBI W3MEPEHHS, KOCMUYECKOE
IIPOCTPAHCTBO, IJIAaHETHI, 3BE3/1bI, COIHIIE.
buonorus: gorocunTes, Apixanue, O6mochepa, dKOCHCTEMa, MUHEpPAIbHBIC
yI00PEHHS, MUKPO3JIEMEHTHI, MAKPOAJIEMEHTBI, TUTATEIHLHBIC BEIICCTBA.
I'eorpadusi: atmocdepa, ruapochepa, MuHEpanbl, TOPHbIE MOPOMIbI,

ITOJIC3HBIC NCKOIIA€CMBIC, TOIIIIMBO, BOJHLIC PCCYPCHI.



INIAHUPYEMBIE PE3YJBTATBI OCBOEHUS ITPOI'PAMMBI 11O
XUMHNHAN HA YPOBHE OCHOBHOI'O OBHIET'O OBPA3OBAHUA

JIMUHOCTHBIE PE3YJIBTATBI

JluyHOCTHBIE pe3ynbTaThl OCBOEHUS MPOrPaMMbl OCHOBHOTO OOILEro
o0pa3oBaHMs JOCTUTAIOTCS B XO0Ji¢ OOy4YeHUs] XMMHHM B E€IUHCTBE Y4YeOHOU U
BOCIIUTATEJILHOM JIEITEIbBHOCTH B COOTBETCTBUU C TPATUIIMOHHBIMU POCCUHUCKUMU
COIIMOKYJBTYPHBIMU M JYXOBHO-HPAaBCTBEHHBIMU IIEHHOCTSIMU, MPUHSITBIMU B
oOlllecTBE MpaBWIaMU M HOPMaMu TMOBEACHUS M CIOCOOCTBYIOT IIpolieccam
CaMOITO3HAaHUs1, CAMOPA3BUTHUS U COLIMATM3AIINK O0YYaIOIIUXCAL.

JInuHOCTHBIE  pe3ynbTaThl  OTPaXXalOT  TOTOBHOCTh  OOyYaroluXxcs
PYKOBOJICTBOBaTbCS ~CHUCTEMON TMO3UTHBHBIX ILIEHHOCTHBIX OPUEHTAUUN U
pacIIMpeHre OMbITa AEATEIbHOCTH Ha €€ OCHOBE, B TOM YHUCJIE B YACTHU:

1) maTpMOTHYECKOro BOCIIMTAHMS:

LIEHHOCTHOT'O OTHOLIEHHUS K OTEYECTBEHHOMY KYJIbTYPHOMY, HCTOPUYECKOMY
U HAydyHOMY HACIEIUI0, TTOHUMaHMUS 3HAYCHUS XUMHUUYECKOW HAayKH B JKHU3HU
COBPEMEHHOTr0 OOIIECTBa, CIOCOOHOCTU BIAJETh JAOCTOBEpHOU HH(OpManueit o
MEPEIOBbIX JOCTHUKEHUSIX W OTKPBITHUSX MHUPOBOM M OTEUECTBEHHOM XHUMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 YCTPOMCTBE MUpa U OOIIECTBA;

2) TPa’KIAHCKOT0 BOCTIMTAHUSI:

MPEJCTABICHUSI O COIMAIbHBIX HOPMax M MPaBWIAX MEXKIUYHOCTHBIX
OTHOIIIEHUI B KOJUIEKTUBE, KOMMYHHKATUBHON KOMIIETEHTHOCTH B OOIIIECTBEHHO
MI0JIE3HOM, Y4EOHOUCCIIEI0BATEIIbCKOM, TBOPUYECKOM U IPYTUX BUJIAX ACATEIBHOCTH,
TOTOBHOCTH K pPa3HOOOpa3HONW COBMECTHOM [EATETbHOCTH TIPHU BBIMOJHEHUHU
y4eOHBIX, IMO3HABATEJIbHBIX 3aJ]]a4, BBITOJIHEHUH XUMHUYECKHX SKCIEPHUMEHTOB,
CO3/IaHUU YYE€OHBIX POEKTOB, CTPEMJICHUS K B3aMMOIIOHUMAHHIO U B3aUMOTIOMOIIU
B IIPOILIECCE ATON YyUeOHOM JeATeIbHOCTH, TOTOBHOCTH OIICHUBATh CBOE MOBEACHUE
U TOCTYIKM CBOMX TOBApUINEH C MO3UIMKM HPABCTBEHHBIX M MPABOBLIX HOPM C
y4ETOM OCO3HAHUS MOCIEICTBUM MOCTYIIKOB;

3) HeHHOCTH HAYYHOT'0 O3HAHMS



MHUPOBO33PEHUYECKUE MPEACTABICHUS O BEIIECTBE U XUMHUYECKON peaxiuu,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKH M COCTaBIISIIOLIUE
OCHOBY IS IOHUMAaHHUS CYIIHOCTH HAy4YHOW KapTHHBI MUpa, MPEACTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS MPUPOJbI, B3aMMOCBS3SX YeJIOBEKa C
IPUPOHON CPEION, O POJIM XMMUU B TTO3HAHUH 3TUX 3aKOHOMEPHOCTEI;

MO3HaBaTeJIbHbIC MOTHBBI, HAMPABJICHHBIC HA MOJyYCHUE HOBBIX 3HAHUM IO
XUMUH, HEOOXOAMMBIE sl OOBACHEHUS HAOJI0/IaeMbIX MPOIECCOB U SIBJICHUI,
MOo3HaBaTeIbHOM, MH(OPMAIIMOHHOW M YUTATENIbCKOM KYyJIbTYpPbl, B TOM YHCIIEC
HaBBIKOB CaMOCTOSITEILHOM paboOThl € y4YeOHBIMM TEKCTaMH, CIPaBOYHOMU
JUTEPATYpPOU, JOCTYIMHBIMA TEXHUYECKHUMH CPEACTBAaMH HH(POPMAIIMOHHBIX
TEXHOJIOTUH;

WHTEpEC K OOyYEeHHMIO W TIO3HAHWIO, JTHO003HATEIHHOCTh, TOTOBHOCTH H
CIIOCOOHOCTh K €aMOOOpa30BaHUIO, TMPOCKTHOM H  HMCCIEIOBATEIbCKON
NESTEILHOCTH, K OCO3HAHHOMY BBIOOPY HANpPaBIEHHOCTH M YpPOBHS OOy4YeHUs B
JIaJIbHEHIIIEM;

4) opmMupoOBaHUS KYJbTYPbI 310POBbSI:

OCO3HAHME IIEHHOCTU >KM3HHU, OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY
3/I0pOBbIO, YCTAHOBKHM Ha 3JIOPOBBIM 00pa3 >KU3HU, OCO3HAHHUE MOCIEACTBUU U
HEMPUATHE BPEJIHBIX MPUBBIUEK (YHIOTPEOICHHUS aJKOroJis, HAPKOTUKOB, KypEHHS]),
HEOOXOMMMOCTH COOJIONEHUS TPaBWJI OE30MaCHOCTH TP OOpaIeHuu C
XUMHUYECKUMHU BEIIECTBAMU B OBITY U PEATbHOMN KU3HU;

5) Tpy10BOT0 BOCIIUTAHUSI:

MHTEPEC K MPAKTUUYECKOMY U3YUYEHUIO ITpodeccuil u Tpyia pa3IMuHoro poja,
yBaXXEHUE K TPYAY U pe3yjibTaTaM TPYyI0BOH JI€ITEIbHOCTH, B TOM YUCJIE Ha OCHOBE
OPUMEHEHUsT  NPEJMETHBIX 3HAaHWUM 1O  XUMHHM, OCO3HAHHBIA  BBHIOOP
WHIMBUAYAJILHOU TPACKTOPUHU MPOJIOJKEHUST 00pa30BaHUs ¢ yUETOM JTMYHOCTHBIX
MHTEPECOB U CIOCOOHOCTH K XMMUH, OOIIECTBEHHBIX UHTEPECOB U MOTPEOHOCTEH,
yCHeuHon npo(eccuoHaaIbHOM EeSITeIbHOCTH U Pa3BUTHSI HEOOXOAMMBIX YMEHUH,

TOTOBHOCTH aJJaliTUPOBATHCS B IPOPECCUOHATILHON CpeIe;



6) 3K0JIOrH4eCKOr0 BOCIIUTAHHUS:

HKOJIOTUYECKU LIE€JIeCO00pa3HOe OTHOIIEHUE K MPHUPOAE KaK HCTOUYHUKY
KU3HU Ha 3eMJI€, OCHOBE €€ CYIIECTBOBAHHUS, IOHUMAaHUE IEHHOCTU 310POBOTO U
O6e3zonmacHOro oOpa3a KHU3HHU, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
bu3rUecKoMy M TICHXMYECKOMY 370pPOBBIO, OCO3HAHHE IEHHOCTH COOJIIO/ICHUS
npaBui 0€30MaCHOTO MOBEEHUS ITPU padoTe C BEIIECTBAMU, a TAK)XKE B CUTYyalUsX,
YIPOXKAOIINX 340POBBIO U )KU3HU JIFOIEH;

CIIOCOOHOCTH MPUMEHSTh 3HAHUS, MOJIydaeMble MPU U3YYEHUU XUMHH, IS
peleHns 3a1a4, CBSI3aHHBIX C OKPYKAIOLIEH IMTPUPOIHON CPEAOU, JISI TOBBIIECHUS
YPOBHSI  3KOJOTMYECKOW KyJbTYpPbl, OCO3HaHUS TIJO0OATBHOIO  Xapakrepa
HKOJIOTUYECKUX MPOOJIEM M MyTeW MX PELICHHs] MOCPEACTBOM METOIOB XHMHHU,
3KOJIOTUYECKOr0 MBILIJICHHS, YMEHUSI PYKOBOJCTBOBATHCSA UM B IO3HABATEIIbHOM,
KOMMYHHUKAaTUBHOW U COLMAIIBHON IIPAKTHUKE.

METAITPEAMETHBIE PE3YJIbTATDBI

B cocraBe MeTanmpeIMETHBIX pE3yJIbTATOB BBIACIAIOT 3HAYUMBIC IS
(dbopMHUpOBaHKS MUPOBO33pEHUS O0IIEHAYYHbIEC TOHATHS (3aKOH, TE€OPHS, IPUHIIUII,
runoresa, (¢akT, CUCTEMa, IMPOLECC, OIKCIEPUMEHT U JPYyroe.), KOTOpble
UCIIOJIB3YIOTCSL B €CTECTBEHHO-HAYYHbBIX YYEOHBIX MIpeIMETax U MO3BOJISIIOT Ha
OCHOBE 3HAaHUM U3 3TUX MNPEIMETOB (HOPMHUPOBATH MPEACTABICHUE O LEIOCTHON
HAay4YHOM KapTHUHE MHpPA, U YHUBEpPCaJIbHbIE yueOHbIE N€CTBUS (ITI03HABATEIbHBIE,
KOMMYHUKATHBHBIC, DPETYJISTHBHBIC), KOTOPHIE 00ECIeunBarOT (POpMUPOBAHUE
TOTOBHOCTU K CaMOCTOSITEIbHOMY IUIAHUPOBAHUIO U OCYIIECTBIICHUIO ydeOHOMU
NEATEIIbHOCTH.

Ilo3HaBaTe/ibHBbIC YHHBEpPCAJIbHBIE YUeOHbIE 1eiiCTBUA

Ba3oBble Jjoruueckue 1elicTBUA:

YMEHHSI HMCIOJIb30BAaTh MPUEMBI JIOTMYECKOTO MBIIIJICHUS] MPU OCBOEHUU
3HAHUN: PACKPBIBATH CMBICT XUMHUYECKUX TMOHSATUN (BBIACIATH WX XapaKTEpPHbIC
MPU3HAKHU, yCTaHABJIMBATh B3aUMOCBSI3b C JPYTUMHU TMOHSTHUSMH), HUCIOIb30BATh

IIOHATHUA AJIA OOBSICHEHHUS OTACJIBHBIX (baKTOB 151 HBHCHHﬁ, BBI6I/IpaTB OCHOBAHUA U



KPUTEPUH VISl KIACCH(UKANMKA XUMHUYECKHUX BEIIECTB M XUMHUYECKHX DPEaKIUH,
yCTaHABJIMBATh MPUUMHHO-CIICJICTBEHHBIE CBA3M MEXAY OOBEKTaMU H3yUCHHS,
CTPOUTD JIOTUUECKHE PACCYXKIACHUS (MHIYKTUBHBIE, ACAYKTUBHBIC, 110 aHAJIOTHUHN),
JIeNIaTh BBIBOJIbI U 3aKIIIOUCHUS;

YMEHUE TPUMEHSATH B TMpOIECCe TMO3HAHUSI MOHATHS (MpEeIMETHbIE WU
METaInpeJMETHBIC), CHMBOJIMYECCKHE (3HAKOBBIC) MOJICITH, UCIIOJIb3yeMbIC B XUMUH,
peoOpa3oBEIBATh MIMPOKO MPUMEHIEMbIC B XUMHUHA MOJICIbHBIC TTPEICTABICHUS —
XUMUYECKUN 3HAK (CHMMBOJ JJIEMEHTa), XuMuyeckas Gopmylia U YypaBHEHHUE
XUMUYECKON PEAKIUU — TMPHU PEIICHUH y4eOHO-TTI03HABATENBHBIX 3aa4, ¢ YIETOM
ATUX MOJEIBHBIX TPEICTABICHUN BBISIBISITH U XapaKTEPU30BATh CYIIECTBEHHBIC
MPU3HAKH U3Y4aeMbIX OOBEKTOB — XUMHUYECKHUX BEIIECTB U XUMUYECKUX PEAKIINM,
BBISIBIISITh ~ OOIIME  3aKOHOMEPHOCTH, MNPUYMHHO-CIEACTBEHHBIE CBA3UM U
POTUBOPEYHS B M3yUaEMbIX MPOIIECCaX U SBJICHUSX.

Ba3oBble ucciienoBarejbcKue 1eCTBUSA.

YMEHHE HCIOJIb30BaTh IMOCTABJICHHBIC BOIPOCHI B KAaYeCTBE HMHCTPYMEHTA
MO3HAHUS, a TAK)KE B Ka4E€CTBE OCHOBBI IS (POPMUPOBAHMS TUITOTE3HI TI0 TPOBEPKE
IPaBUILHOCTH BBICKA3bIBAEMBIX CYKICHHIA;

NpUOOpPETEHUE ONbITa MO IUIAHUPOBAHUIO, OpPraHU3allMd W MPOBEICHUIO
YYEHUYECKUX OKCIEPUMEHTOB, yMEHHE HaOmwaaTh 3a XOJOM Mpolecca,
CaMOCTOSATEILHO MPOTHO3UPOBATH €T0 Pe3yibTaT, GOpMyIUpOBaTh 0000IIECHHS U
BBIBOJIBI TIO0 PE3yJIbTaTaM MPOBEAEHHOTO OTBITA, UCCIICIOBAHMUS, COCTABISATH OTUET
0 MPOJICNIaHHOM padoTe.

Pabora ¢ nndpopmanmeii:

yMEHUE BBIOMPATh, AHAJIM3UPOBATH M HMHTEPIPETUPOBATH HHPOPMAIUIO
pPa3IMYHBIX BUJOB U (HOPM MPENCTABICHUS, MOJyYaeMYyI0 U3 Pa3HbIX UCTOYHUKOB
(Hay4HO-TIOMyJISIpHAsl  JUTEpaTypa XHUMHYECKOTO COJIEpXKaHUS, CIPaBOYHbBIC
nocoOus, pecypcel MHTepHETa), KPUTHUUECKH OIEHWBATH IMPOTHBOPEUYMBYIO U

HEJ0OCTOBEPHYIO UH(OPMAIIHIO;



yMEHHE MPUMEHSTh Pa3IMYHble METOJAbI U 3aIPOCHl IIPU MOUCKE U OTOOpE
UH(GOpPMAIlMU U COOTBETCTBYIOUIMX JAHHBIX, HEOOXOAMMBIX JJIs BBIIOJHEHUS
y4eOHBIX U MO3HABaTEIbHBIX 3a]1a4 ONPEIEeIEHHOTO THUIIA, TPUOOPETEHHE ONBITA B
0o0JaCTH  UCHOJIb30BaHUSI  MH(OPMAIIMOHHO-KOMMYHUKATUBHBIX — TE€XHOJOTHUH,
OBJIAJICHUE KYJIbTYPOIl aKTUBHOI'O UCIIOJIb30BAHUS PA3TUYHBIX TOMCKOBBIX CUCTEM,
CaMOCTOATENbHO BBIOMpPATh ONTUMAIBHYIO (POPMY MpEACTaBICHUS UHPOPMALIMH U
WUTIOCTPUPOBATh pEIIaeMble 3aJaud HECIOXHBIMA CXEMaMH, JHarpamMmmaMy,
apyrumu popmMamu rpavKi 1 UX KOMOMHAIUSMY;

YMEHUE HCIOJb30BaTh M aHAJU3UPOBaTh B IIpolecce YydyeOHOW U
UCCIIEIOBATENLCKON NEATEIbHOCTH MH(POPMAIMIO O BIUSHUU MPOMBIIUIEHHOCTH,
CEJIbCKOI0 XO3SKMCTBA M TPAHCIOPTA HA COCTOSHUE OKPYKAOUIECH MPUPOIHOU
cpensl.

KoMMyHMKaTHBHBIC YHMBeEpPCAIbHbIC Y4eOHbIe 1eHCTBHA:

YMEHHUS 3aJaBaTh BOMNPOCH (B Xxojae auanora W (WUiaM) AUCKYCCHHU) TIO
CYILIECTBY 00CYK1aeMOM TeMbI, (DOPMYIUPOBATH CBOU MPEAJIOKEHUS OTHOCUTEIIBHO
BBITNIOJIHEHUSI IPEJIOAKEHHOM 3a7a4H;

YMEHUS  MPEJCTaBIATh  TMOJYyYEHHbIE  pEe3yJbTaThl  O3HABATEIHHOMN
NESATENbHOCTH B YCTHBIX W TMCBMEHHBIX TEKCTaX; JeJaTh MPe3eHTAIUI0
pE3yIAbTATOB BBIOJHEHUS] XMMHYECKOIO SKCIIEPUMEHTA (J1a0OpaTOPHOIO OIIbITa,
1ab0paTOpHOI pabOTHI IO UCCIICIOBAHUIO CBOMCTB BEIIECTB, YUEOHOTO MPOEKTA);

YMEHHSI y4eOHOrO COTPYAHHYECTBA CO CBEPCTHHKAMU B COBMECTHOMU
[IO3HABATEJIbHOM M MCCIEOBAaTEIbCKOM  JEATENBHOCTH  IPU  PELICHUHU
BO3ZHMKAIOIIMX TPOOJeM Ha OCHOBE yu€Ta OOIIMX WHTEPECOB M COTJIACOBAHUS
no3uuui (00CykaeHusl, OOMEH MHEHUSIMH, «MO3TOBBIE IITYPMbD», KOOPIAUHAIUS
COBMECTHBIX JEWCTBUH, ONpPEACIICHHUE KPUTEPUEB IO OLEHKE KadyecTBa
BBITIOJIHEHHON paOOThI U ApyTHeE).

PerynsiTuBHBIE YHHBeEpCaJbHbIe Y4eOHbIe JeHCTBHA:

YMEHUE CaMOCTOSITENIbHO OMpPENENsATh LENu NeATEIbHOCTH, IJIAHUPOBATh,

OCYIICCTBIIATh, KOHTPOJUPOBATHL U IIPHU H€O6XOI[I/IMOCTI/I KOPPEKTUPOBATL CBOIO



JeSTeILHOCTD, BHIOUPATh Hanbonee d(pPexTuBHBIC CITOCOOBI pelieHusT yUeOHbIX U
MO3HABAaTEIbHBIX 33/1a4, CaMOCTOATENIbHO COCTABJSATh WM KOPPEKTUPOBATH
NPEVIOKEHHBIA aJITOPUTM  JICMCTBUUM TpPU BBINOJHEHUH 33JaHAM C Y4YETOM
MOJIYYeHHUS] HOBBIX 3HAHUU 00 M3y4aeMbIX OOBEKTaX — BEIECTBAX W PEAKIMSIX,
OLICHMBAaTh COOTBETCTBUE IOJYYEHHOTO pe3yJibTara 3asBJICHHOW LIEJNIH, YMEHUE
UCIIOJIB30BaTh U aHAJIM3UPOBATh KOHTEKCTHI, Mpe/ijlaraéMble B YCIIOBUU 3a/IaHU.

HNPEJIMETHBIE PE3YJIBTATHI

B cocraBe mnpeaMETHBIX PE3YJIbTATOB [0 OCBOEHUIO 00s3aTEIBHOTO
collepKaHUs, YCTAHOBJIEHHOTO JaHHOM (eaepasbHOM paboyeil mnporpaMMoH,
BBIJICIIIIOT: OCBOCHHBIC OOYYAIOIMMUCS HAY4YHBIC 3HAHUS, YMEHUS U CIIOCOOBI
JNeHUCTBUH, crnenuduuecKkue g TpeAMeTHOH o0jacTu  «XHMHUS», BHUIBI
NEATEIbHOCTH 10  MOJYYEHHI0 HOBOIO  3HAaHUS, €ro HWHTEpIpETalnH,
peoOpa30BaHUIO U MPUMEHEHHUIO B PA3JIMUHBIX YYCOHBIX M HOBBIX CUTYAIUsIX.

K koniy oOyuenus B 8 kjiacce rnpemMeTHbIe pe3yabTaThl Ha 0a30BOM YPOBHE
JIOJDKHBI OTpaXkaTh COOPMUPOBAHHOCTD Y 00YUAOIINXCS YMEHUM:

e PpACKpBIBaTh CMBICI OCHOBHBIX XMMHMUYECKHX IMOHATHM: aToOM, MOJIEKYJa,
XUMUYECKUMN 3JIEMEHT, IPOCTOE BEIIECTBO, CI0KHOE BEIIECTBO, CMECH (OJTHOPOIHAS
U HEOJIHOPOJIHAs1), BAJICHTHOCTh, OTHOCUTEIbHASL aTOMHAsl U MOJIEKYJIsipHas Macca,
KOJIMYECTBO BEILIECTBA, MOJIb, MOJSIpPHAs Macca, MaccoBas JOJiI XUMHYECKOTO
3JIEMEHTAa B COEAMHEHUH, MOJISPHBIA O0BEM, OKCHJ, KUCIOTa, OCHOBAHUE, COJIb,
ANEKTPOOTPUIIATEILHOCTh,  CTENEHb  OKUCJIEHHUS, XUMHUYECKass  peakuus,
KJaccu(UKaIus peakifii: peakiiui COCIMHEHHUS, PEAKIIUN Pa3I0KECHUS, PEAKIIUU
3aMeIleHMs], peaklud OOMEHa, 2K30- U JHJAOTEPMHUYECKHE PEaKIMH, TEIIOBOU
addexT peaknuu, SAPO aToMa, AIEKTPOHHBIM CIIOM aroMa, aTOMHas OpOUTAalIb,
paguyc aTomMa, XMMHUYECKasl CBSI3b, NOJISIPHAS. M HEMOJIAPHAsl KOBAJEHTHas CBS3b,
WOHHAs CBSI3b, WMOH, KaTHOH, AaHWOH, pacTBOp, MaccoBas JIOJs BEIIECTBa
(MpolieHTHAsI KOHIICHTPAIIUs) B PaCTBOPE;

e WUIIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XHUMHUYECKUX TOHITHH U

IIPUMCHATH 3TH IMOHATHUSA ITPU OIMMCAaHHWHU BCHICCTB U UX npeBpameHI/Iﬁ;



e HCIIOJB30BAaTh XUMHUYECKYI0 CHUMBOJIMKY [IJII COCTaBIIeHUS (opmyn
BEIIECTB U YPABHEHUN XUMUUYECKUX PEAKIIHIA;

e ONpPENEIATh BAJIEGHTHOCTh ATOMOB 3JIEMEHTOB B OMHAPHBIX COCAMHEHUSX,
CTENEHb OKHCIIEHUS DJIEMEHTOB B OMHApHBIX COEIUHEHUSIX, MPUHAIICKHOCTH
BEIIECTB K OINpPEACIIEHHOMY KJIACCy COEAMHEHUMN 1o (GopMysiaM, BUJ XUMUYECKON
CBsI3U (KOBaJICHTHAs U MOHHAs) B HEOPTaHUUECKUX COCTUHEHUSX;

e packpeiBaTh cMmbIica Ilepuommueckoro 3akona J[. M. Menneneesa:
J€MOHCTPUPOBATh MOHUMAHUE IEPUOJNYECKON 3aBUCUMOCTH CBOMCTB XUMUYECKUX
3JIEMEHTOB OT WX MoJoxkeHus B [leprnoamyeckoil cucreme, 3aKOHOB COXPAHEHUS
MAaCChl BELIECTB, MOCTOSAHCTBA COCTaBa, aTOMHO-MOJIEKYJISIPHOI'O YYEHHS, 3aKOHA
ABorazapo;

e ONUCHIBATh M XapakTepuszoBaTh TaOmuuHyto ¢opmy Ilepuogmueckoit
CHUCTEMbI XUMUYECKUX AJIEMEHTOB: pa3inuyaTh MOHATUS «rJaBHas moAarpymnma (A-
rpynmna)» u «mobounas noarpynna (b-rpynma)», manbie u OGoJbllive TEPUOIBI,
COOTHOCHUThL 0003HaUCHHUsI, KOTOpPBIE UMEIOTCA B Tabuuile «Ilepuoauyeckas cucrema
xumuueckux syeMeHToB [[. M. MenaeneeBay C 4YHMCIOBBIMU XapaKTEPUCTUKAMU
CTPOCHHUSI aTOMOB XHMMUYECKHX JJIEMEHTOB (COCTaB W 3apsij siApa, 0O0IIee 4uciio
AJIEKTPOHOB U pacrpeielieHue UX M0 JIEKTPOHHBIM CIIOSIM);

e KJacCU(PUIUPOBATH XMMUUYECKHUE DJIEMEHTHI, HEOPTraHUYECKHUE BEIIECTBA,
XUMHUYECKUE peakiuu (10 YUCIY U COCTaBY yYaCTBYIOIIUX B PEaKIMK BEUIECTB, MO
TeroBoMy dhdexTy);

e XapaKTEepH30BaTh (OMHUCHIBATH) OOIIME XWMHYECKHE CBOMCTBA BEIIECTB
Pa3IMYHBIX KJIACCOB, TMOATBEPXKIasi OIMCAHUE NPUMEPAMU  MOJIEKYJISPHBIX
YPAaBHEHUN COOTBETCTBYIOIIUX XUMUUECKUX PEAKLINM;

e IIPOTHO3MPOBATH CBOMCTBA BELIECTB B 3aBUCUMOCTH OT UX KQUYECTBEHHOIO
COCTaBa, BO3MOXKHOCTH NPOTEKAHUS XMMHUUYECKUX MPEBPALICHUN B Pa3JIMYHBIX
YCIIOBUSX;

e BBIYUCIATH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MacChl BEILIECTB,

MacCOBYIO JIOJK0 XMMHYECKOro 3JeMEeHTa Mo (OopMyJie COECIUHEHHUS, MACCOBYIO



JIOJII0 BEILIECTBA B PACTBOPE, MPOBOAUTH PACUYETHl MO YPABHEHUIO XUMHUYECKOU
peakuuu;

e TMPHUMEHATH OCHOBHBIE ONEPALMU MBICIUTEIBHOMN JESITEIbHOCTH — aHAIN3
Y CUHTE3, CpaBHEHUE, 0000IIEHIE, CUCTEMAaTU3aINIO0, KIACCU(UKAITUIO, BBISIBICHUE
NPUYUHHO-CJIEACTBEHHBIX CBA3EH — JIJIsl U3yUYEHHS CBOMCTB BEIIECTB U XUMUYECKHUX
peaKkIuii, eCTECTBEHHO-HAYYHbIE METOJIbI MO3HAHUs — HaOJI0JIeHHEe, U3MEpPEHHE,
MOJEIUPOBAHUE, IKCTIEPUMEHT (pEeaIbHBIM U MBICIICHHBIN );

e CJIEAOBAaTh IMPABWJIAM  I[IOJIb30BAHUS  XUMHYECKOW  TOCYIOM |
1a00paToOpHbIM 000PYIOBaHUEM, a TAKXKE MpaBUiaM OOpallleHUs C BEIlECTBAMU B
COOTBETCTBUM C HMHCTPYKIUSMH IO BBIIIOTHEHUIO JIA0OPATOPHBIX XUMHYECKHUX
OTBITOB MO TMOJYYEHUI0O W COOMPAHHUIO Ta3000pa3HBIX BEIIECTB (BOJOpOAA H
KHCJIOPO/ia), TPUTOTOBJICHUIO PACTBOPOB C OMNPENEIEHHOW MAacCOBOM HoJel
PacTBOPEHHOIO BEUIECTBA, INIAHUPOBATH U IPOBOJAUTH XUMUUYECKUE IKCIIEPUMEHTHI
[0 PACIO3HABAHUIO PACTBOPOB IIEJIOYENM M KHUCIOT C MOMOIIBIO HHAMKATOPOB
(;makmyc, dheHondTanenH, METUIIOPAHXK U JIPYTHE).

K konIty oOydeHus B 9 kjiacce npeaMeTHbIE pe3yJibTaThl HA 0A30BOM YPOBHE
JOJDKHBI OTpaXkaTh COOPMUPOBAHHOCTD Y 00YUAIOIIUXCSl YMEHU:

e PpACKphIBaTh CMBICJI OCHOBHBIX XUMHUYECKUX TMOHATUM: XUMHUUYECKUU
AJIEMEHT, aTOM, MOJIEKYJia, MOH, KaTUOH, aHUOH, MPOCTOE BEIIECTBO, CJIOKHOE
BEILIECTBO, BAJIGHTHOCTb, AJIEKTPOOTPUILIATENLHOCTh, CTENEHb  OKHUCJIEHUS,
XUMUYECKas PEaKiusi, XUMUYECKas CBSI3b, TEIUIOBOM 3(PQEKT peakuuu, MOJb,
MOJIIPHBIN 00BEM, PacTBOP, AIEKTPOIUTHI, HEIIEKTPOIUTHI, IICKTPOITUTHIECKAS
JTUCCOIIMAIINS, PEAKIIMK HOHHOTO OOMEHa, KaTalu3aTop, XMMHUYECKOEe paBHOBECHE,
oOpaTuMble W HEOOpAaTUMbIE PEAKIMH, OKHUCIUTEIbHO-BOCCTAHOBUTEIbHbBIC
peakuuu, OKHUCIUTEIb, BOCCTAHOBUTEIb, OKHCIEHHE W BOCCTAHOBIICHHUE,
ajutotponusi, amMQpOTEPHOCTh, XHMHUYECKas CBI3b (KOBaJICHTHAs, HWOHHAasi,
METaJUTMYECKasi), KpHUCTA/UIMUECKas penieTka, KOppo3usi METaJUIOB, CILIABBHI,
CKOPOCTh XHMHUYECKON peakiuu, NpeAeiabHO aomyctuMas koHueHtpauus I[IJIK

BEILECTBA;



e WUIIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XHMHUYECKHX IMOHSITHH U
NPUMEHSTh 3TU NOHSATHUS IPU ONMKUCAHUM BEILECTB U X MPEBPAILICHUII;

e HCIOJB30BaTh XUMHUYECKYI0 CHUMBOJIMKY [IJIi COCTaBlieHUS (opmyn
BEILIECTB U YPABHEHUI XUMHUYECKUX PEAKIIMIA;

e OIpPEIEATh BAJICHTHOCTb U CTENIEHb OKUCIIEHUS] XUMHUYECKUX AJIEMEHTOB B
COCAMHEHUSIX PA3JIMYHOrO0 COCTaBa, MPUHAJICKHOCTh BEIIECTB K ONMPEACIEHHOMY
KJIacCy COeAMHEHU o hopmynam, BUJ XUMUYECKON CBsI3U (KOBaJICHTHAs, MOHHAS,
METaJIJTMYECKasi) B HEOPraHMYECKUX COCAMHEHUSX, 3aps]l MOHA MO XUMHYECKOU
dbopmyiie, xapakTep cpe/ibl B BOAHBIX paCTBOPaX HEOPraHUUECKUX COCTUHECHUM, TUTI
KPUCTATUYECKON PEIIETKH KOHKPETHOTO BEIIECTBA;

e packpeiBaTh cMmbIica Ilepmognueckoro 3akona [[. M. MenneneeBa u
JIEMOHCTPUPOBATh €r0 TMOHWMAHHE: OIMUCHIBATh M XapaKTePU30BaTh TAOIUYHYIO
dopmy Ilepuoguyeckoit cUCTEeMbl XMMHUUYECKHX JJIEMEHTOB: Pa3jindarh MOHSATHUS
«raaBHag noArpynna (A-rpymnmna)» u «mnobounas noarpynna (b-rpynmna)», mansie u
OOJIbIIIME  TEPUOJbI, COOTHOCHUTh OOO3HAYEHHUsS, KOTOpbIE HUMEIOTCI B
NEepUOANYECKON TabJMIle, ¢ YHCIOBBIMH XapaKTEPUCTUKAMH CTPOEHHUS aTOMOB
XUMHUUYECKUX JJIEMEHTOB (COCTaB W 3apsj sjipa, oOllee YUCIO DJIEKTPOHOB U
pacrpe/iesIeHue UX MO JEKTPOHHBIM CJIOSIM), OOBSICHATH 00I1E 3aKOHOMEPHOCTH B
M3MEHEHHUH CBOMCTB 3JIEMEHTOB U MX COCJAMHEHUU B MpeJesax MaJlbIX MEPUOA0B U
[JIABHBIX MOJATPYMI C Y4ETOM CTPOEHUS UX aTOMOB;

e KJIACCHU(PUIIUPOBATH XUMUUYECKUE DIIEMEHTHI, HCOPTAaHUUECKUE BEIIECTBA,
XUMUYECKUE PEaKInH (110 YUCIIY U COCTaBYy YYaCTBYIOIIUX B PEAKIIUU BEIIECTB, IO
TerIoBoMy d(@eKxTy, M0 H3MEHEHUIO CTENEeHEeW OKHUCICHUS XUMHUYECKHX
3JIEMEHTOB);

e XapaKTEepU30BaTh (OMUCHIBATH) OOIIME W CIEHU(PUUYECKUE XUMUYECKHE
CBOMCTBA TPOCTBIX M CJIOKHBIX BEIIECTB, MOATBEPXKJasl OMUCAHUE MPUMEPAMU
MOJICKYJISIPHBIX U MIOHHBIX YPaBHEHUN COOTBETCTBYIOIIUX XUMUYECKUX PEAKITUH;

e COCTABJIATh YpPaBHEHUS DJICKTPOJUTUUECKON JTUCCOLMAIMU  KHUCJIOT,

IEeJIOYEH U COJIeH, MOJTHBIE U COKPAILIEHHBIE YPABHEHUS pEaKIUi HOHHOIO OOMEHa,



YpaBHEHUSI pEaKIUi, MOJATBEPKIAIOIINX CYIIECTBOBAHUE T'€HETUYECKOW CBSI3U
MEK]1y BEIIECTBAMU PA3JIMUHBIX KJIACCOB;

e pACKpbIBaTh CYIIHOCTb OKHUCJIMTEIbHO-BOCCTAHOBUTEIBHBIX pPEaKIUH
MOCPEACTBOM COCTaBJICHUSI DJICKTPOHHOTO OalaHCca 3THX peaKIuii;

e IPOTHO3MPOBATH CBOWCTBA BEHIECTB B 3aBUCUMOCTH OT HUX CTPOCHHS,
BO3MOKHOCTH MPOTEKAHUSI XUMUUECKUX MTPEBPAIIEHUN B Pa3IMYHBIX YCIOBUSX;

e BBIYUCIATH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO U MOJISIPHYEO MacChl BEILIECTB,
MacCOBYIO JIOJI0O XMMHUUYECKOTO »JIeMeHTa Mo (GopMmysie COSAUHEHUS, MaCCOBYIO
JIOJII0 BEIIECTBA B PACTBOPE, MPOBOAUTH PACUYETHI MO YPABHEHHIO XMMHUYECKOUN
peaKkiuu;

e COOJIO/IaTh ITPaBUJIA TIOJIB30BAHUSI XUMHUUECKOM ITOCYI0M M JTA0OPaTOPHBIM
000py0BaHUEM, a TaKXKe IpaBHiIa OOpaIleHUs] ¢ BEIIECTBAMU B COOTBETCTBHUH C
UHCTPYKIMSMHA TI0 BBITIOJHEHUIO JITA0OPATOPHBIX XHUMHUUYECKHUX OIBITOB 10
MOJTYYE€HUIO U COOMPAHMIO ra3000pa3HbIX BEIIECTB (aMMHaKa M YIIIEKUCIIOTO rasa);

e NPOBOJAUTH  pEAKIMHU, TMOATBEPXKIAIOIINE  KAYECTBEHHBIH  COCTaB
Pa3JIMYHBIX BEIECTB: PACMO3HABATh OMBITHBIM MyTEM XJIOPUA-, OPOMUI-, KON,
KapOoHat-, pocdar-, CUIMKaT-, Cyab(aT-, THAPOKCUI-UOHBI, KATUOHBI AMMOHHUS U
MOHBI M3YYCHHBIX METAJJIOB, MPUCYTCTBYIOIIME B  BOJHBIX pacTBOpax
HEOPraHUYECKHUX BEUIECTB;

e TIPUMEHSTH OCHOBHBIC OIEPAIIMU MBICIUTEIHLHON AEATEILHOCTH — aHAIIN3
U CHHTE3, CpaBHEHHE, O00O0OIIEeHHE, CHCTEeMAaTH3allii0, BBISBJICHHE IPUUYUHHO-
CJICJICTBEHHBIX CBSI3€U — JIJISl U3YUYECHUS CBOVMCTB BEIIECTB U XUMUUYECKUX PEAKIIUH,
€CTeCTBEHHO-HAy4YHbIE  METOJBl  IIO3HAHUS —  HaOJIOJICHWE, H3MEpPCHHE,

MOJIETUPOBAHUE, IKCIIEPUMEHT (peabHBIA U MBICIICHHBIN).



TEMATHYECKOE IINTAHUPOBAHUE

8 KUIACC
KoumnuecTBo yacos
Ne HanmeHnoBanue pa3aeinoB u DJIeKTpOHHBIe (HM(ppPOBbIE)
KouTpoibHbIe IIpakTH4eckue
n/n TeM MPOrpamMMbl Bcero o0pa3oBaTe/bHbIE PeCypPChI
padoTbI padoTbI
Pasnea 1. [leppoHayanbHble XUMHYECKHE NOHSITHS
XuMus — BaxkHas 001acTh
11 €CTCCTBO3HAHUS U 5 0 2 bu6nuoreka [IOK
' MPAKTUYECKOU NEeATETbHOCTH https://m.edsoo.ru/7f41837¢c
YeJI0BeKa
BemecTBa 1 XUMHUeCKHE bu6mmoreka [IOK
1.2 15 1 0
peaxkuuu https://m.edsoo.ru/7f41837c¢
Hroro mo pazneny 20
Pa3jen 2. BaxxHeiimne npeacTaBuTe/ M HEOPraHMYeCKUX BelleCTB
91 Boznyx. Kucnopon. Ilonstue 5 0 0 bubanorexa [JOK
' 00 oKcuaax https://m.edso00.ru/7f41837c
Bognopon.Ilonsrue o bub6mmoreka [LIOK
2.2 8 0 1
KHCJIOTaX U COJSAX https://m.edsoo.ru/7f41837c
Bopna. PactBopel. [lonsiTue bu6mmorexa [IOK
2.3 5 1 1
00 OCHOBaHUSAX https://m.edso0.ru/7f41837c
OcCHOBHBIE KJ1acChl Eu6 10K
noImoTeKa
24 11 1 1
HeOpraHquiCKHX https://m.edsoo.ru/7f41837¢c
COCIMHEHU N
Hroro no pazueny 30



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
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Pasnen 3. Ilepuoanueckuii 3axkon u [lepuoaunyeckasi cucrema xumudeckux 31emeHToB I. U. MenaeneeBa. CTpoeHue aToMoB.
XuMnueckas cBsizb. OKHCJINTETbHO-BOCCTAHOBUTEIbHbIE PeaKIIUN

[Tepuoanuecknii 3aKOH 1
[lepuoauueckas cucrema
3.1 XUMHYECKHX DJIEMEHTOB /J[. 7 0 0
N. Menpaeneesa. CtpoeHue

butmmoreka [JOK
https://m.edsoo.ru/7f41837c¢

aToMa

XUMHYECKas CBA3b.

3.2 OKucIuTENHHO- 8 1 0 bubmuorexa [JOK
' BOCCTaHOBHUTEIILHbIE https://m.edso00.ru/7f41837c
peakuuu
0 0 bubmmoreka [JOK
4 15
TOTO HO pasieiy https://m.edso0.ru/7f41837c
PesepBHoe Bpemst 3 0 0 bubmorexa LHOK

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

OBIIEE KOJIMYECTBO YACOB

10 ITPOIT'PAMME o8 4 >
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9 KIIACC

Kosn4yecTBo 4acos JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM uu¢poBbIe
Ne n/m P Konrpoabublie | IIpakTuyeckue (mupp )
NPOrpaMMbl Bcero o0pa3oBaTeJIbHbIE
padoThI padoTbI
pecypchbl
Pa3nes 1. BemecTBo 1 XMMHUYecKHe peakIiuu
11 [ToBTOpenue u yrirybiaeHue 3HaHUH 5 1 0 bubnuoreka [IOK
' OCHOBHBIX pa3JiesioB Kypca 8 kiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHUYECKUX 4 0 0 bubnmorexa [JOK
' peaxiuit https://m.edso0.ru/7f41a636
13 DIEKTPONUTHYECKAS! JUCCOLIMALIMSL. 8 1 1 bu6nuoreka [IOK
' XHUMHUYECKUE PEaKLUU B pacTBOPAX https://m.edsoo.ru/7f41a636
Hroro no pazueny 17
Pa3nea 2. HemeTanibl M MX cOeIMHEHUS
21 OO1m1ast XapaKTepUCTHKA XUMHYECKUX 4 0 1 bu6nuoreka [IOK
' anemeHToB VIIA-rpynmel. ["anorenst https://m.edsoo0.ru/7f41a636
OO1w1ast XxapaKTepUCTHKA XUMUYECKUX
2.2 anemeHTOB VIA-Tpymmsl. Cepa u eé 6 0 0 bubnmorexa [IOK
' PYHIbL--€P https://m.edso00.ru/7f41a636
COCZIMHEHUS
OO1m1ast XxapaKTepUCTHKA XUMUYECKUX
2.3 anemeHToB VA-rpynnsl. A3ot, pochop u ux 7 0 1 Bubmmorexa [JOK
' PYHIEL ’ P https://m.edsoo.ru/7f41a636
COEJIMHEHUS
OO01mmast XapaKTepUCTHKa XUMUIECKUX
24 anemeHToB |VA-rpynmnsl. Yraepos u 8 1 2 bubmmorexa [JOK
' . py ' poa https://m.edsoo.ru/7f41a636
KPEMHUH U UX COEIMHEHMS
Hroro no pazueny 25



https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
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Paznen 3. Mera/iibl 1 X COeJMHEHUSA

. bu6nmoreka [JOK
A 4
3 Obmme cBOfCTEA METAIIOB https://m.edsoo.ru/7f41a636
. bubmuorexa [JOK
3.2 B 16
AKHENIINE METAJUIBL U UX COEIUHEHUS httos://m.edsoo.ru/7f41a636
Hroro mo pazneny 20
Pa3nen 4. Xumus u okpy:xaomas cpeaa
4.1 BemectBa 1 MaTepuaibl B )KU3HU YEJIOBEKA 3 Bubmorexa ITOK
' m p https://m.edsoo.ru/7f41a636
Hroro mo pasnerny 3
PesepBHOE Bpemst 3 bubmorexa [OK
p p https://m.edsoo.ru/7f41a636
OBLIEE KOJTMYECTBO YACOB I10 [TPOTPAMME 68



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

HNOYPOYHOE IIVTIAHUPOBAHHUE

8 KUIIACC
KoJsunyecTBo 4acoB JJIeKTPOHHbIE
Ne uudgposbie
Tema ypoka Kontpoabnsie | IIpakTnueckue
n/n Bcero o0pa3oBaTejibHbIE
padoTsI padoThbI
pecypchl
1 [Ipenmet xumuu. Ponp XuMuu B )KU3HU 1 0 0 bubnuorexa [JOK
yeJioBeKa. Tejia v BelecTna https://m.edsoo.ru/ff0d210c
but6mmoreka [IOK
2 IT 1
OHSATHE O METOJIaX ITO3HAHUSA B XUMHUU 0 0 httos://m.edsoo.ru/ff0d227e
[Tpaktuueckas padora Ne 1 «IIpaBuna paGoTs
3 B J1a0OpaTOPHUH U MPUEMBI OOpaIICHHS C 1 0 0 bubmorexa IOK
PaTop P patt https://m.edsoo.ru/ff0d23dc
71a00paTOPHBIM 000PYTOBAHUEM)
YucTtele BemecTBa B cMecH. CriocoObl bubmuorexa [IOK
4 . 1 0 0
pasaesneHust cMecen https://m.edsoo.ru/ff0d26ca
[TpakTrueckast pabota Ne 2 «Paznenenue
5 cMecei (Ha mpuMepe OYUCTKH TTOBAPEHHOM 1 0 0 bubmorexa IOK
PHMEP P https://m.edsoo.ru/ff0d28c8
COJIH)»
bubmuorexa [JOK
A 1
0 TOMBL T MOTICHYIHL 0 0 https://m.edsoo.ru/ff0d2a6c
7 XUMUYECKHE 3JIEMEHThI. 3HaKH (CUMBOJIBI) 1 0 0 bu6nmoreka [JOK
XAMHUYECKHUX 3JIEMEHTOB https://m.edsoo.ru/ff0d2be8
bu6mmorekxa [IOK
8 IT 1 0 0
POCTHE H CHOMTHEIC BemecTRa https://m.edsoo.ru/ff0d2a6c
bu6nmmorexa [IOK
9 A - 1 0 0
TOMHO-MOJIEKYJISIPHOE YUCHHE https://m.edsoo.ru/ff0d2d50



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d28c8
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3aKOH ITOCTOSHCTBA COCTaBa BEIIECTB.

bubmuorexa [JOK
10 X .B
uMudeckas popmyia. BaleHTHOCTh aTOMOB httos://m.edsoo.ru/ffod2eae
XUMHUYECKHUX DJIEMEHTOB
11 OTtHocuTenbHAs aTOMHAs Macca. bubmmorexa LIOK
OTHOcHTENbHAsA MOJIEKYJISIpHAs: Macca https://m.edsoo.ru/ff0d323c
12 MaccoBas 10151 XUMUYECKOT0 3JIEMEHTA B bu6nunoreka [JOK
COEIUHEHUN https://m.edsoo.ru/ff0d350c
13 KonuuecTtBo BemecTBa. Mosib. MossipHas bubnmoreka [JOK
Macca https://m.edsoo.ru/ff0d5230
1 du3nyeckue U XUMUYECKHE SIBIICHHUS. bu6nmuoreka [IOK
XuMHU4ecKasl peakius https://m.edsoo.ru/ff0d37fa
15 [Tpu3Haky U ycia0BUS MPOTEKAHUS bu6nmoreka [JOK
XUMHUYECKHX PEaKIUi https://m.edsoo.ru/ff0d3al6
16 3aK0H COXpaHEHHUs MaCcChl BEIIECTB. bu6nuoreka [JOK
XHUMHUYECKUE YPABHEHUS https://m.edsoo.ru/ff0d3b88
17 Brruncnenus konmdecTBa, Macchl BELIECTBA 10 bubnmoreka [JOK
YPaBHEHUSAM XUMHUYECKUX PEAKIIMI https://m.edsoo.ru/ff0d5708
Knaccudukanms XuMrHaecKux peakiuit
18 (COCI[I/IH(lﬁ)!HI/ISI a3JI0KCHUS 3a£emeHI/m bubmorexa IOK
P ’ ’ https://m.edsoo.ru/ff0d3f34
obmeHa)
M. B. JIoOMOHOCOB — y4€HBIii-
19 sHImKIoneauct. O6o00eHNe 1 bubnmorera [JOK
1 FHCT: H;I https://m.edsoo.ru/ff0d40c4
cHUCTeMaTHU3aIus 3HAaHUI
20 Konrponbnas padora Nel no teme «Bermecta bu6mmorexa [IOK
A XUMUYECKHUE PEAKLIAN https://m.edsoo.ru/ff0d4290
Bo3nyx — cmech razos. Cocras Bo3ayxa.
Y X bu6mmorexa [IOK
21 Kucnopon — siaeMeHT U IpoCTOE BEIIECTBO.

O30H

https://m.edsoo.ru/ff0d448e



https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
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dusnyeckre U XUMHUYECKHE CBOMCTBA

22 KHCII0po/ia (peaKlMy OKUCIICHUS, TOPEHUE) bubmmorera LOK
poa (peaxtt - TP ' https://m.edsoo.ru/ff0d4614
[TousTue 00 okcumax
Crioco0slI MoNTy4eHUs KHCIOpOo/ia B
23 71a00paTOPHH U IIPOMBIIIJICHHOCTH bubmorera [JOK
patop P ' https://m.eds00.ru/ff0d497a
IIpumenenune kucnopoaa
TemnoBoii 3 PEeKT XUMHUYSCKOMN peaKIIuu,
24 MIOHSATHE O T(i)(pMOXI/IMI/I‘{eCKOM paBH:HI/II/I bubmorera [JOK
P yp ’ https://m.edsoo.ru/ff0d4790
9K30- U SHIOTEPMHUUCCKHUX PEAKIIHSIX
TomnuBo (HedThb, yroas U MeTaH).
25 3ar SIBHGIEI/qu];OS yxa CIIOCOOBI z:ro buGmorera [IOK
P Ay, https://m.edsoo.ru/ff0d4c4a
MPEIOTBPAILCHUS
ITpakTrueckas padora Ne 3 o Teme
26 «ITonyuenne u coOnpaHue KHCIOpoaa bubmorexa HOK
y . p poa, https://m.edsoo.ru/ff0d4ae2
W3YYCHHE €T0 CBOMCTBY»
7 Boxopon — aneMeHT U IpOCTOe BEILECTBO. bubnuoreka [JOK
Haxoxnenue B mpupoje https://m.edsoo.ru/ff0d4dd0
)8 du3nyeckue U XUMUYECKHE CBOMCTBA bu6nmoreka [JOK
Bojopoaa. [Ilpumenenune Bogopoaa https://m.edsoo.ru/ff0d4ddo
Bbu6mmoreka [JOK
29 I1
OIPITHE O KHCIOTAX | COMAX https://m.edsoo.ru/ff0d50d2
30 Crioco0blI MmosTy4eHus BOAOPOia B bubnmorexa [JOK
nabopaTtopuu https://m.edsoo.ru/ff0d4dd0
ITpakTnueckas padora Ne 4 o Teme
31 «ITonyuyenne u coOrpaHue BOIOPOIA bubmotera [JOK
Y N p AOPOAd, https://m.edsoo.ru/ff0d4f42
W3YYEeHHE e€ro CBOMCTB»
32 Mousipabiii 00bEM ra3oB. 3akoH ABOTapo bubamorexa [JOK

https://m.edsoo.ru/ff0d542e
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Boraucnenus 00pEMa, KoJIMIeCcTBa BEIIECTBA

33 rasa 1o ero U3BeCTHOMY KOJIMYECTB bubmmorexa [OK
. Y y https://m.edsoo.ru/ff0d55a0
BEIIECTBA WU 00BEMY
Boruncnenus 005EMOB ra3oB M0 ypaBHEHHUIO
34 €aKI[MH Ha OCHOBE 3aKOHA 00HLEMHBIX bubmmorexa [OK
peaKtin Ha https://m.edso0.ru/ff0d5708
OTHONICHUH ra30B
35 dusnyeckre U XUMHUIECKUE CBOMCTBA BOJIbI bubmorexa [IOK
A https://m.edsoo.ru/ff0d587a
bu6mmoreka [IOK
36 Cocras ocuoBanuii. [Tonsitrie 00 HHAKMKATOPaX
A p https://m.edsoo.ru/ff0d59e2
Bona xak pactBopurtens. Hacwimenasie n
37 HEHACHI epHHLIC paCTBO bl. MaccoBas q0ig bubmorexa HOK
= p P A https://m.edsoo.ru/ff0d5b40
BEIIIECTBA B paCTBOPE
[TpakTrueckas padorta Ne 5 mo reme
38 «IIpuroroBieHue pacTBOPOB C OMPEACITEHHOM bubmorexa LOK
p N . p p p https://m.edsoo.ru/ff0d5eba
MacCCOBOM JIOJICH paCTBOPEHHOTO BEIIIECTBAY
39 Konrpomnsnas padora Ne2 o reme bub6mmorexa [IOK
«Kucnopoa. Bogopoa. Boga» https://m.edsoo.ru/ff0d6342
40 Okcuapl: cocTaB, Kiaccudukanmys, bu6mmoreka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[TomydyeHne U XUMUYECKUE CBOMCTBA
41 KHCJIOTHBIX, OCHOBHBIX ¥ aM(OTEPHBIX bubmmorexa [OK
’ p https://m.eds00.ru/ff0d664e
OKCHIOB
42 OcHoOBaHUs: COCTaB, KiIacCUpUKAIIHS, bu6mmoreka [IOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
43 ITonmyyenue u XMMHUYECKUE CBOMCTBA bubmmorexa [IOK

OCHOBaHUH

https://m.edsoo.ru/ff0d67ca
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44 Kucnotsr: cocras, kmaccudukarms, bu6mmoreka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ffOdfee2
45 [TomydyeHnne U XUMHUYECKHE CBOWCTBA KUCIIOT brbmorexa LIOK
https://m.edsoo.ru/ffOdfee2
46 Conu (cpenHue): HOMEHKJIATypa, COCOObI bubnmoreka [JOK
MOJTYyYEHUS, XUAMUUYECKHUE CBOMNCTBA https://m.edso00.ru/00ad9474
[TpakTuyeckas pabora Ne 6. Pemenue
47 AKCIEPUMEHTAJIbHBIX 3324 110 TEME bubnmoreka [JOK
«OCHOBHBIE KJIaCChl HEOPTaHUYECKUX https://m.edsoo.ru/00ad9b7c
COEIUHEHUID)
48 I'eneTnueckas cBsA3b MEKy KilaccaMu bu6nuoreka [JOK
HEOPraHUYECKUX COCIUHEHUN https://m.edsoo.ru/00ad9a50
N bu6mmoreka [IOK
49 O0001IeHne U cUCTEMATH3AINS 3HAHUN https://m.edsoo.ru/00ad9ch?
50 KontponbHas padota Ne3 no teme "OCHOBHbIE bu6nuorexa LIOK
KJIACChl HEOPTaHUYECKUX COCTMHEHUM" https://m.edsoo.ru/00ad9ela
[TepBbie MOMBITKU KIaCCH(PUKALIUU
51 XUMHUYECKUX dJieMeHTOB. [ToHsTHE 0 rpynmax bubamorera LOK
https://m.edsoo.ru/00ad9ffa
CXOJTHBIX 3JIEMEHTOB
[Tepuonnueckuii 3akoH u [lepuonnueckas
52 CI/ICpTeMI; XUMHYECKHX 3H6MGETO]§[ J. W. bubmmorexa LIOK
https://m.edsoo.ru/00ada52c
Meupeneena
53 [lepuroapl, TpyMNIIbl, MOATPYIIIIEI Bubnmorexa LTOK
https://m.edsoo.ru/00ada52c
54 Crtpoenue atomoB. CoCcTaB aTOMHBIX SJIED. bubnuoreka [IOK

M30TO11EI

https://m.edsoo.ru/00ada342
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CtpoeHue 2JIeKTPOHHBIX 000JI0YeK aTOMOB

bubmuorexa [JOK
I1 i ..
55 anemeHToB lleproanyeckoit cuctemsr /] httos://m.edsoo.ru/00adaghe
Mengeneena
XapakTepHCTHKa XUMUYECKOI0 3JIEMEHTA 110
. but6mmorekxa [IOK
56 ero nosioxkeHuto B [lepuoandeckoit cucrteme
https://m.edsoo.ru/00ada824
JI. 1. Menneneera
3nauenue [lepuoanueckoro 3akoHa Jist
57 a3BUTHUS HAyKU U npakTuku. JI. 1 bubmorera [JOK
P y B} P . T https://m.edso0o.ru/00ada96e
MenpeneeB — y4&HbIN, MIEIaror U rpakKIaHiH
58 DIIEKTPOOTPULIATEIEHOCTH aTOMOB bu6nunoreka [JOK
XUMHUYECKHUX DJIIEMEHTOB https://m.edsoo.ru/00adaab8
bu6nmmorexa [IOK
59 41
OHHAML XMMITHECKAT CBA3D https://m.edsoo.ru/00adac34
60 KoBajsieHTHAS TIOJIIpHAS XUMHUYECKAS CBI3b Bubmorexa ITOK
p https://m.edsoo.ru/00adaab8
61 KoBanentHas HenoysipHas XUMUYECKas CBA3b bubnnorexa [IOK
p https://m.edsoo.ru/00adaab9
bu6mmoreka [IOK
62 C
TCHCHE ORHCTCHIA https://m.edsoo.ru/00adae28
63 OKUCIINTEIFHO-BOCCTAHOBUATEIBHBIE PEAKIINI bubmorexa LIOK
peart https://m.edsoo.ru/00adb076
64 OKHUCIIUTEIN U BOCCTAHOBUTEU Eubmiorexa OK
https://m.edsoo.ru/00adb076
65 KontponbHas padota Ne4 o reme «CTpoeHue bu6nmoreka [JOK
aroMa. XUMHUYECKasl CBSI3b) https://m.edsoo.ru/00adb486
66 PesepBHeIii ypok. O600ICHHE 1 bubnuoreka [IOK

cucTeMaTH3aIys 3HaHUN

https://m.edsoo.ru/00adb33c
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67 PesepBHblii ypok. O60011eHNe 1 1 bubnuorexa [IOK
cucTeMaTH3aIusI 3HaHUH https://m.edsoo.ru/00ad9ch2
68 PezepHblil ypok. O600111eHNE U 1 bu6morexa [IOK
CUCTEMATHU3ALMS 3HAHUN https://m.edsoo.ru/ff0d61c6
OBIIEE KOJIMYECTBO YACOB I10 ITPOIT'PAMME 68
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9 KIIACC

KoanuyecTBo yacos JJIeKTPOHHbIE
Ne nupposbIe
Tema ypoka Konrpoabublie | IIpakTuyeckue
n/n Bceero oOpa3oBaTe/ibHbIE
padoThI padoTbI
pecypchbl
[Iepnonnueckuii 3axoH. [lepnoanueckas
1 CHUCTEMa XUMHUYECKHX dyieMeHToB J[. 1 1 0 0 bubmmorera [JOK
T https://m.edsoo.ru/00adb59e
Menaeneena
3aKOHOMEPHOCTH B U3MEHEHHH CBONCTB
2 XUMHYECKHX 3JIEMEHTOB IEPBBIX TPEX 1 0 0 bubnmorexa [IOK
P P https://m.eds00.ru/00adb6b6
EPUOIOB
3 Knaccudukanust 1 HOMEHKIaTypa 1 0 0 bubnuotexa [JOK
HEOPraHUYECKUX BELIECTB https://m.edsoo.ru/00adb7e2
4 Buabl XuMUYECKOM CBS3U U THIIBI 1 0 0 bubmuorexa [JOK
KPHUCTAIUIMYECKUX PEIIETOK https://m.edsoo.ru/00adbac6
Konrtponsnas padora Nel no reme
5 «IToBTOpEHue u yriydieHue 3HaHui 1 1 0
OCHOBHBIX Pa3/IesIoB Kypca 8 Kilaccay
6 Knaccudukanus XuMUYeCKHUX peakiuii o 1 0 0 bu6nuorexa [IOK
pa3IuYHBIM IPU3HAKAM https://m.edsoo.ru/00adbcb0
[ToHsTHE O CKOPOCTH XMMHUYECKON PEaKIIHH.
7 [ToHsITHE O TOMOTEHHBIX U FE€TEPOTreHHBIX 1 0 0 Bubnmorexa [IOK
p https://m.edsoo.ru/00adbe9a
peakuusax
[TonsiTHE 0 XUMHYECKOM PaBHOBECHHU.
8 @DakTopsl, BAUAIOIINAE HA CKOPOCTh 1 0 0 bubnuoreka [IOK
XUMHUYECKOW PEaKIMU U MOJ0KEHUE https://m.edsoo.ru/00adc28c
XMMHUYECKOT'0 PaBHOBECHS



https://m.edsoo.ru/00adb59e
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9 OKHUCIUTEITEHO-BOCCTAHOBUTEIIHHBIC bubmuorexa [JOK
peakuuu https://m.edsoo.ru/00adcade

10 Teopust dIEKTPOIIUTUYECKON JUCCOLUALUY. bu6nuoreka [IOK
CunbHbIe U clabble AIEKTPOIIUTHI https://m.edsoo.ru/00adcd68

11 HMonnble ypaBHEHHS peaKIUi bubmorexa OK

P peartt https://m.edsoo.ru/00add448
XUMHYECKUE CBOMCTBA KUCJIOT U OCHOBAHUM
12 B CBETE IIPEICTABICHUN 00 bubmmorexa IOK
p _ https://m.edso00.ru/00add5d8
AJIEKTPOJIUTUYECKON JUCCOIHAITIT
XHUMHUYECKUE CBOMCTBA COJIEN B CBETE
13 MPEACTABICHUI 00 AJICKTPOIUTHICCKOM bubmmorexa IOK
pel P https://m.edsoo.ru/00add8b2
JIMCCOLMAIN
14 TTonsaTre o ruaponuse conen Bubmorexa ITOK
P https://m.edsoo.ru/00add9d4
bubmuorexa [JOK
15 O06001IeHre U CUCTEMAaTH3al|s 3HAHHIMA
- t https://m.edsoo.ru/00addd12

16 [IpakTuyeckas pabora Ne 1. «Pemenune bu6nuoreka [IOK
AKCIIEPUMEHTAIBHBIX 337124 https://m.edsoo.ru/00addbfa
Kontponbnas padota Ne2 o teme

17 «DIEKTPOJIUTHIECKAS TUCCOITAAIIHS bubmorexa LIOK

P A HHATI. https://m.edsoo.ru/00addecO
XUMHUECKUE PEaKLIMU B PACTBOPAX»

18 OO61mas XxapakTepHUCTHKA TaJIOTeHOB. bu6nmoreka [JOK
XUMHUYECKUE CBOMCTBA HAa MPUMEPE XJIopa https://m.edsoo.ru/00addfe2
Xnoposogopon. ConsHas KUCIIOTA,

P P . bu6nmoreka [JOK

19 XUMUYECKHUE CBOMCTBA, MOJTyUYCHUE,

IIPUMCHCHUC

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



https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addec0
https://m.edsoo.ru/00addfe2
https://m.edsoo.ru/00ade104

[IpakTuueckas pabora Ne 2 o Teme

20 «ITomydenne CONTHON KUCTOTHI, U3yUCHUE bubmmorera [IOK
B yv 1Y https://m.edso0.ru/00ade348
€€ CBOMCTB»
Boruncnenus o ypaBHEHUSIM XUMHUYECKUX
21 €aKIMN, €CIY OJVH U3 PearcHTOB J1aH B Bubmrorexa ITOK
p : P https://m.eds00.ru/00ade488
M30BITKE
9 OO6mmas xapakrepucTrka 3neMeHToB VIA- bu6nuoreka [JOK
TPYIIIBI https://m.edsoo.ru/00ade64a
AnnoTponHble MOIU(GUKALIUN CEPBI.
23 HaxomljleHHe cepul H(beé coenHHeII)mﬁ B bubmmorexa [OK
p o https://m.edsoo.ru/00ade64a
npupoje. XuMUYECKHUE CBOMCTBA CEpPhI
24 CepoBogopoj, cTpoeHue, (pu3nIecKue u bubnuotexa [JOK
XHMHYECKHUE CBOMCTBA https://m.edsoo.ru/00ade802
Oxkcunpl cepol. CepHasi KUCITOTa,
25 (u3nYecKre U XUMHYECKUE CBOICTBA bubmmorera LOK
’ https://m.edsoo.ru/00adea28
MIPUMEHEHHE
XUMUYECKUE peakilii, JIeKallle B OCHOBE
26 MIPOMBIIIJIEHHOT'O CIIOCO0a MOTyYeHHUS bubnuorexa LIOK
CEpPHOM KUCIOThl. XUMUYECKOE 3arpsi3HEHUE https://m.edsoo.ru/00adec8a
OKpYKarollei Cpeabl COEAUHEHUSIMU CEPBI
97 Brrunciienue MaccoBoi 1011 BbIXOAA bu6nmoreka [JOK
MPOAYKTa pEeaKuu https://m.edsoo.ru/00adec8a
OO6m1as xapakTepucTUKa 3JIeMeHTOB V A-
28 rpynmsbl. A30T, paclipoOCTpaHEHHE B bu6nuoreka [IOK
npupoze, (pu3ndecKre 1 XuMHUECKUe https://m.edso0.ru/00adeeat
CBOICTBa
29 AMMHaK, ero pu3nyecKre 1 XUMUIECKHE bu6nmoreka [JOK

CBOMCTBA, ITOJIyYEHUE U IPUMEHEHUE

https://m.edsoo.ru/00adf004
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[IpakTuueckas pabora Ne 3 o Teme

30 «ITonydyeHne aMMuaKa, U3y4eHHE €ro bubmmorera [IOK
. M - 1Y https://m.edsoo.ru/00adf180
CBOMCTB»

31 A3OTHas KUCIoTa, €€ hu3nueckue u bu6nmoreka [JOK
XUMHUYECKHE CBOWCTBA https://m.edso0.ru/00adf306
Hcnonb30BaHne HUTPATOB U COJICH

32 aMMOHMS B KAYECTBE MUHEPAJIbHBIX bu6nuoreka [JOK
yno0peHuil. XuMHUeCcKoe 3arpsi3sHeHHE https://m.edsoo.ru/00adf518
OKpY Karollel cpeibl COEAMHEHUSIMHU a30Ta
®dochop. Oxcua pocdopa (V) u pocdopHas

33 KUCIIOTa, PU3NIECKHE U XUMHUECKUE bubmmorexa LOK

L https://m.edsoo.ru/00adf68a
CBOIICTBa, MOJIy4YCHUE
Hcnonb3oBanue dpocdaToB B KauecTBe
34 MUHEPAJIbHBIX YI0OpEHUNA. 3arpsi3HEHNE Bubmorexa ITOK
p . yAObP - AP https://m.edsoo.ru/00adfc20
MIPUPOIHON cperbl hochaTamu

35 Yraepon, pacipocTpaHEeHHE B IIPUPOJIE, bubmuotexa [JOK
(u3nueckre U XUMUYECKHE CBOMCTBA https://m.edso0.ru/00adfd9c
Oxcupel yriaeposa, ux Gu3ndecKue u

36 XAMUYECKHE CBOMCTBA. DKOJOTMYECKHE bu6muorexa [IOK
MPOOJIeMBI, CBSI3aHHBIC C OKCUIOM YTJIepo/a https://m.edsoo.ru/00adfebe
(V)

but6mmorekxa [IOK
37 VYronpHas KUciao0Ta v €€ Cou
https://m.edso0.ru/00ae006¢
[IpakTuueckas padbora Ne 4 o Teme
" bu6nmoreka [JOK
38 [TonmyyeHue yriekucioro rasa.

KauectBeHnHas peakiys Ha kKapOOHAT-HOH"

https://m.edsoo.ru/00ae027¢e
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[TepBoHavanbpHBIC TOHATHS 00

bubmuorexa [JOK

39 OpPraHMYECKHUX BEIIeCTBaX KakK O
p m https://m.edso0.ru/00ae054e
COEIMHEHUSIX YyIIIepoaa
. bubmuoreka IIOK
40 Kpemnwuii u ero coennHeHUS 1
https://m.edso0.ru/00ae080a
[IpakTuueckas pabora Ne 5. Pemenue

A1 SKCIIEPUMEHTAIBHBIX 33]1a4 110 TEME bu6nuoreka [IOK
«BakHeHme HeMeTaIbl U UX https://m.edso0.ru/00ae0bf2
COEIUHEHMUS
Kontponbnas padota Ne3 mo teme Eub OK

. HOINOTEKA
42 «Baxueiinme HeMeTaIIbl U UX 1
https://m.edsoo.ru/00ae0el18
COEMHECHMS
OO6mmas XxapaKTepUCTUKa XUMHUYECKUX

43 3JIEMEHTOB — MeTaJuI0B. MeTrayunueckas bu6nmoreka [JOK
CBSI3b U METaJUIMYECKasi KPUCTATNINYECKASI https://m.edsoo.ru/00ae103e
pemérka. Pu3nyecKue CBOMCTBAa METAJUIOB
XHUMHUYECKHUE CBOMCTBA METAJIJIOB. B LIOK

. . HOIHOoTEKA
44 DIIEKTPOXUMHUYECCKUN P HAPSKCHHMA
a0 https://m.edso0.ru/00ael1156
METAIIOB
OO61mue criocoObI OTYyYSHUST METAJLIOB.

45 CnnaBel. Beruncnenus no ypaBHEHUsAM bubnuoreka [IOK
XUMHYECKHUX PEAKIUi, €CIIU OIUH U3 https://m.edsoo.ru/00ael1156
peareHTOB COJICPKUT MPUMECH

bubmuoreka IJOK

46 [TonsTHE 0 KOPPO3UM METAIIOB 1
https://m.edso0.ru/00ael278
bubmmoreka [JOK

47 €JIOYHbIE METAJIIbI
= https://m.edso0.ru/00ael4b2

bubnuoreka IIOK

48 OKcubl ¥ THAPOKCHIBI HATPUS U KaJTHSI 1

https://m.edsoo.ru/00ae14b2
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49 IlemouHO3eMeTbHBIC METAILTBI — KAJTBIHH 1 bubmuorexa [JOK
Maraui https://m.edsoo.ru/00ae15e8
50 Baxueiime coe JMHEHUS KAJIBIIHS bubmorexa HOK
a H https://m.edsoo.ru/00ae15e8
51 O000111eHrEe U cUCTEMAaTU3aMs 3HAHUN
bubmuorexa [JOK
52 JKécTkocTh BOMIBI M CIOCOOBI €€ yCTpaHEHUS
a yerp https://m.edsoo.ru/00ae1886
[IpakTuyeckas padota Ne 6 o reme
53 "XEcTKOCTh BOABLI U METOMLI €€ bubmorexa HOK
" A A https://m.edsoo.ru/00aelae8
yCTpaHEHUS
bubmuorexa [JOK
54 AmroMuuni
https://m.edsoo.ru/00aelc64
55 AmdotepHble CBOICTBa OKCHJA U bubmmorexa LIOK
TUJPOKCHUIA https://m.edsoo.ru/00aelc64
bubmuoreka IHOK
56 Keneso 1
https://m.edsoo.ru/00ae1d86
57 Oxcunsl, Tuapokcuabl u conu xenesa (1) u bubmuotexa [JOK
xenesa (1) https://m.edsoo.ru/00ae35e6
58 O000111eHre U cUCTEMATU3ALM 3HAHUN
[IpakTuyeckast pabota Ne 7. Pemenue
59 DKCIIEPUMEHTAIIBHEIX 33124 10 TEME bubmorexa HOK
p . https://m.edsoo.ru/00ae3de8
«Baxueiinme MeTauIbl U X COSIUHEHUS
BrrurciieHus o ypaBHEHUSAM XHMHUYECKHUX
€aKIIMi, eCI1 OJMH U3 pearcHTOB JIaH B
60 i36HTKe WIN COJIE )KHTIL HMECH bubmorexa [IOK
p . p ' https://m.edso00.ru/00ae1750
BrrunciaeHust MaccoBOM TOJIH BBIXOAA
IPOAYKTa peakiuu
61 O0001IEHNE M cCUCTEMATH3AIM 3HAHUI
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KonTponbnas pabora Ne4 o teme

62 . 1
«BakHeHmme MeTaJTbl ¥ UX COCTUHEHUS
63 BemectBa n Matepualibl B IOBCEAHEBHOM 1 bu6mmorekxa [IOK
JKM3HH Y€JI0BEKa https://m.eds00.ru/00ae3f50
XUMHYECKOE 3arps3HEHNE OKPYIKAIOIICH bubmuorexa [JOK
64 1
cpelnbl https://m.edso0.ru/00ae4270
65 Posp XxuMuM B pelieHuN SKOJIOTHYECKUX 1 bubnuoreka [IOK
npo0emM https://m.edsoo.ru/00ae4270
Pesepsuslii ypok. O60011eH1Ee 1 bubnmorexa [JOK
66 . 1
cUCTeMaTH3alus 3HaHUU https://m.edsoo.ru/00ae0d0a
67 PesepBHelii ypok. O60011IeHNHE U 1 bu6nuoreka [IOK
cucTeMaTHu3alus 3HaHUH https://m.edsoo.ru/00adb33c
68 Pesepsuslii ypok. O600611eH1e 1 1 bubnmorexa [JOK
cucTeMaTH3aIus 3HaHuI https://m.edsoo.ru/00ad9cb?
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YUYEBHO-METO/INYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLECCA

OBS3ATEJIBHBIE YYUEBHBIE MATEPUAJIBI JJ151 YUEHUKA

o Xumus, 8 xnacc/ I'abpuensu O.C., Octpoymo N.I'., Cnankos C.A.,
AxrmmmonepHoe obmectBo «M3aarenscTBo «lIpocBemenue»

» Xumus, 9 knacc/ IN'abpuensa O.C., OctpoymoB WU.I'., CnankoB C.A.,

AKHI/IOHepHOC O6HIGCTBO «HSI[&TCJIBCTBO «HpOCBeH_IeHI/IC»

METOANYECKHUE MATEPHUAJIBI JISA YUUTEJIA

[Na6puensa O. C. Xumus. Metoaudeckoe mocoodue 11l 8 Kiacca yueOHoe
nocobue s obieoopa3oBarenbHbix opranuzamui / O. C. Nabpuensn, U. B.
Axcénona, U. I'. OctpoymoB. — M.: [Ipocsenienue, 2019.

[a6puensa O. C. Xummsa. COOpHHK 3amad U yNpaXHEHWH. 8 Kiacc:
y4yeOHoe rocobue st o01eodpazoBaTenbHbix opranuzanuii/ O. C. 'abpuensH,
. B. Tpuryouak M.: IIpocsemenue, 2019.

[Ma6puensa O. C. Xumus. Merogudeckoe mocodue st 8 kiiacca yueOHoe
nocobue st obmieoOpa3zoBarenbHbix opranmzaiuit / O. C. T'abpuensn, 1. B.
Axcénona, U. I'. OctpoymoB. — M.: IIpocsemenne, 2019.

[Nabpuensa O. C. Xumwms. COOpHUK 3ajady M yhpakxHEHUH. 9 Kiacc:
ydueObHoe mocobue i ob1eo0pazoBatenbHbIX opranuzanuii/ O. C. ['abpuens,

. B. Tpury6uak M.: IIpocsemenue, 2019.

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCbBI U PECYPCHI
CETU UHTEPHET
bubmnoreka IJOK.
http://www.alhimik.ru
http://www.hij.ru

http://chemistry-chemists.com/index.html
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