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NOACHUTEJIbHAA SATIMCKA

[IporpaMma 1O XUMHUM Ha YPOBHE OCHOBHOIO 0O0IIEro o0Opa3oBaHUS
COCTaBJieHa Ha OCHOBE TpeOOBaHUU K pe3yJabTaTaM OCBOEHUS OCHOBHOM
o0pa3zoBaTeIbHON MPOrpaMMbl OCHOBHOTO OOIIIET0 00pa3oBaHus, MPEICTABICHHBIX
B ®I'OC OOO, a Ttakke Ha OCHOBe (QenepanbHOl paboueil MmporpaMMbl
BOCITUTAHUS U ¢ YUETOM KOHIICIIIMY MPENoJaBaHusl yYeOHOro nmpeamMera « XuMus»
B oOpa3oBarenbHbIX opranuzanusax Poccuiickoit deneparuu.

[Iporpamma mo xumuu na€T TpEACTaBICHHUE O MENAX, OOIIeH cTpareruu
oOy4eHus, BOCHUTAHUS U PA3BUTUA OOYYAIOIIUXCA CPEACTBAMU Y4EOHOTO
npeamera, yCTaHABIIUBAET 00s13aTeIbHOE npeaMEeTHOE COJIEp/KaHHUE,
npeAycMaTpUBaeT pacHpeiesieHue €ro Mo KjaccaM U CTPYKTYpUPOBaHUE TIO
pazienaM M TeMaM MPOrpaMMbl MO XHMHUHU, OMPEACNSCT KOJIUYECTBCHHBIC H
KaueCTBEHHBIE XapaKTEPUCTUKHU COJICpKaHMS, PEKOMEHIYEeMYIO
MOCJICIOBATEIbHOCTh ~ M3YYEHUS] XUMHU C  Yy4€TOM  MEXKIPEIMETHBIX U
BHYTPUIIPEAMETHBIX  CBSI3€HM, JIOTMKM  y4eOHOro TMpoIecca, BO3PACTHBIX
ocoOeHHOCTE O00ydJaromuxcsi, OmIpenesiseT BO3MOXKHOCTU TMpeaAMeTa  JUis
peanuzanuu TpeOOBaHMK K pe3yJibTaTaM OCBOCHHS OCHOBHOM 00pa3oBaTelbHOU
mporpaMMbl Ha YPOBHE OCHOBHOTO OOIIIEro oOpa3oBaHMs, a TaKke TPEOOBAHUM K
pe3ynbraram 00y4eHHUs] XUMUHU Ha YPOBHE LIeJICH M3YUYEHUs MPEMETa U OCHOBHBIX
BUJIOB y4eOHO-TIO3HABATEIBHON JESATENBHOCTH OOYYArOMIerocsi MO OCBOCHUIO
y4eOHOT'0 COJIepIKaHMUS.

3HaHWE XHWMHUHU CIY)KUT OCHOBOM s (OPMHUPOBAHUS MHUPOBO33PECHUS
o0y4aromierocsi, €ro MpeACcTaBICHU O MaTepuaIbHOM €JIMHCTBE MHUPA, BAKHYIO
poiib UrparoT (QopMUpyeMble XHMHUEH MPEICTABICHUS O B3aUMOIPEBPAIICHUIX
SHEPTrUU W 00 HBOJIIOIMU BEIIECTB B MPHUPOJE, O IMYTAX PEHICHHS TI00aTbHBIX
npo0JieM YCTOMYMBOIO Pa3BUTHSA YEJIOBEUYECTBA — CBHIPHEBOM, SHEPTrETHYECKOM,
MUIIEBO U SKOJOTUYECKON 6€30MacHOCTH, MPOOIIEM 3IPaBOOXPAHCHHUS.

N3yuyeHnne xumun:

CIIOCOOCTBYET  pealin3alid  BO3MOXXHOCTEW  JII  CaMOpPa3BUTUS |
(dbopMHUPOBaHUS KYJbTYPhI IMYHOCTH, €€ 00IIeH U (YYyHKIIMOHAIBHOW TPaMOTHOCTH,;

BHOCHUT BKJaJ B (DOPMUPOBAHHE MBIIUICHUS U TBOPUYECKUX CIOCOOHOCTEH
oOydJarommxcs, HABBIKOB WX CAMOCTOSITEIBHOW  y4eOHOW JESITEIbHOCTH,
AKCIEPUMEHTAIbHBIX M HCCIIEIOBATEIbCKUX YMEHUM, HEOOXOIMMBIX KakK B
MOBCEIHEBHOM KU3HH, TaK U B MPOGHECCUOHAIBHOU JIEITEIbHOCTH,

3HAKOMUT CO CHEUU(PUKON HAYYHOTO MBIIUJICHUS, 3aKJIaJbIBa€T OCHOBBI
L[ETTOCTHOTO B3IJIsIa HA €AMHCTBO MPUPOBI U YEIIOBEKA, SBIISIETCS OTBETCTBEHHBIM
3TarnoM B OPMHUPOBAHUH €CTECTBEHHO--HAYYHON IPAMOTHOCTH O0Yy4aIOIIUXCS;



crocoOCcTByeT (OPMUPOBAHUIO IIEHHOCTHOI'O OTHOIIEHUS K E€CTECTBEHHO-
-Hay4HBIM 3HAHUSIM, K IPUPO/IE, K YEIOBEKY, BHOCUT CBOM BKJIaJ B SKOJIOTMYECKOE
oOpa3zoBaHue 00yUYaIOIINXCS.

Jlanuble HampaBiieHUss B OOyYEHHHM XUMUU OOECHeuMBarOTCs Creuupuron
COJepKaHMsl  y4eOHOro mpeaMeTa, KOTOPBhIM  SIBISETCS  MENarorMuecKu
aJanTUPOBAHHBIM OTpa)KeHHEM 0a30BOM HAYKM XMMHH Ha ONIPENEIEHHOM dTare eé
pa3BUTHSL.

Kypc xumun Ha ypoBHE OCHOBHOT'O 00IEro 00pa3oBaHUs OPUEHTUPOBAH Ha
OCBOCHHE OOYYaIOIIUMHCS CUCTEMBI MMEPBOHAYAIBHBIX MOHSITUNH XUMHH, OCHOB
HEOPraHUYEeCKOM XUMHH W HEKOTOPHIX OTACIBHBIX 3HAUYUMBIX TMOHSITUHN
OPraHUYECKON XUMHUHU.

Crpyktypa coiepkaHusi MPOrpaMMbl M0 XUMHUHU cPopMHUpOBaHa HAa OCHOBE
CUCTEMHOTr0 moaxoaa K e€ u3yueHuro. CojepkaHue CKIaJbIBA€TCS M3 CHUCTEMBbI
MOHSATUN 0 XMMUYECKOM 3JIEMEHTE M BEIIECTBE U CUCTEMbI TOHATHI O XUMHYECKOMN
peakiuu. OO0€ OTH CHCTEMBI CTPYKTYPHO OpPTraHM30BaHbI 10 MPUHIUITY
MOCJIE/IOBATEILHOTO PA3BUTHUSI 3HAHUI HAa OCHOBE TEOPETHUUYECKHX IMPEACTABICHUIM
Pa3HOTO YPOBHA:

— aTOMHO--MOJIEKYJIIPHOT'O YYEHHUS KAK OCHOBBI BCETO €CTECTBO3HAHMS,

— Ilepuoanueckoro 3akona Jl. 1. MenaeneeBa Kak OCHOBHOT'O 3aKOHA XUMUHU;

— YUYEHHSI O CTPOEHHUH aTOMa U XUMHUYECKOM CBS3H;

— TMpeiacTaBiIeHUN 00 DIIEKTPOJIUTHYECKON TUCCOIMAIlMM BEUIECTB B
pacTBopax.

Teopernueckue 3HAHUA pacCMATPUBAIOTCA HA OCHOBE HSMIUPUYECKH
MOJTYYEHHBIX U OCMBICIICHHBIX (DAKTOB, Pa3BUBAIOTCS MOCIEIOBATEIIBHO OT OJHOTO
YPOBHA K JIpyroMy, BBINIONHAS (QPYHKIUU OOBSCHEHHUS W TIPOTHO3UPOBAHUS
CBOMCTB, CTPOEHHUSI U BO3MOXHOCTEH MPAKTUYECKOIO MPUMEHEHUS U MOJYy4YECHUS
M3y4aeMbIX BEILIECTB.

OcBoeHue TmporpaMMbl [0 XUMHUU  CHOCOOCTBYEeT  (OPMHPOBAHUIO
MPEJICTABICHNUS O XUMUYECKON COCTABJISAIOLIECH HAYYHOU KAPTUHBI MUPA B JIOTHKE
e€ CHUCTEeMHON NpPUPOJbI, IIEHHOCTHOTO OTHOIIEHUS K HAy4YHOMY 3HAHUIO U
MeToJaM TMO3HaHWUs B Hayke. M3yueHue XMMUU MOPOUCXOAUT C MNPUBJICUECHUEM
3HAHWM W3 paHee W3YYEHHBIX YUYEOHBIX mMpeaMeToB: «OKpYXKaIOMUi MUp»,
«buonorus. 5—7 knaccel» u «Pu3nka. 7 Kiacc».

[Ipy wW3ydeHWM XUMHH TPOUCXOAWT (HOPMHUPOBAHHWE 3HAHWK OCHOB
XAMHYECKON HAayKH KaK OOJaCTH COBPEMEHHOTO €CTECTBO3HAHMWSI, MPAKTHUECKOU
NESATEIbHOCTA YEJIOBEKa M KaK OJHOTO M3 KOMIIOHEHTOB MHPOBOM KYJIbTYpBHI.
3amauya ydyeOHOro mpeamMeTa COCTOUT B (OPMUPOBAHUU CHUCTEMbl XUMHYECKHUX
3HAHUN — BakKHEUIIUX (PAKTOB, MOHSATHUM, 3aKOHOB M TEOPETUUECKUX MOJIOKEHUH,
JOCTYMHBIX OOOOIIEHUA MHPOBO33PEHUYECKOTO XapakTepa, s3blka HayKu, B



OpuOOIIEHUH K HAyYHBIM METOJaM T[IO3HAHWSA TPU HU3YYCHHU BEIIECTB U
XUMUYECKUX peakluid, B GOPMUPOBAHUM U PA3BUTUU TO3HABATEIBHBIX YMEHHUHA U
UX TPUMEHEHHWU B Y4eOHO-TIO3HABATENbHONM U y4eOHO-HCCIIET0BATENbCKON
AESITeNFHOCTH, OCBOCHHMM TPABHI 0O€30MacHOro oOOpalieHus C BelIeCTBaMH B
MOBCEITHEBHOM KU3HMU.

[Ipy M3yyeHUM XMMHUHU HA YPOBHE OCHOBHOI'O OOIIEro 0Opa30BaHUsS BajKHOE
3Ha4YeHHE MPUOOPETN TaKUE IeH, KakK:

— (QopMupoBaHHE UHTEIUIEKTYallbHO pPA3BUTON JIMYHOCTH, TOTOBOM K
caMo00pa30BaHUIO, COTPYAHHUYECTBY, CAMOCTOSITCIILHOMY MPHHITHIO PEIICHUH,
CHIOCOOHOH alanTUPOBATHCS K OBICTPO MEHSIONIUMCS YCIOBHSM KU3HHU,

— HampaBJICHHOCTh OOy4YeHHS Ha CHCTEMaTHYeCKoe MpHUOOIICHHE
O0yJaromxcs K CaMOCTOSITEIIbHON MO3HABATEIBHON ACSITENbHOCTH, HAYYHBIM
METOJIaM TIO3HaHHS, (HOPMHPYIOIIUM MOTHBAIMIO M Pa3BUTHE CIIOCOOHOCTEH K
XUMUH;

— o0ecrnieueHre yCIOBHM, CIOCOOCTBYIOUIUX MPUOOPETEHUIO 00YyUatOIUMUCS
OIbITa Pa3HOOOpPA3HOW NEATETHHOCTH, MO3HAHUS M CaMOIO3HAHHWSA, KIIOYEBBIX
HaBBIKOB (KJIFOYCBBIX KOMIIETCHIIMI), MMEIOIIUX YHHBEPCAILHOE 3HAYCHUE IS
pa3IMYHBIX BUOB JIEATEIBHOCTH;

— ¢opmupoBanue oOmeH (QYHKIIMOHATBHOW W  ECTECTBEHHO-HAYYHOM
I'PaMOTHOCTH, B TOM 4YHCJIE YMEHUH OOBSICHITHP U OIICHUBATH SIBICHUS
OKpPY’)KaOIIEro MHUpPa, WCIOJB3Yysl 3HAHUS W OIBIT, MOJIYYCHHBIC NMPU H3yYECHUU
XAMWH, TPUMEHATh WX TPH PEHICHHH MpoOJieM B IOBCEJIHEBHOH J>KH3HH U
TPYJOBOU AEATEIBHOCTH;

— (QopmupoBaHre y OOyYarOmMXCsi TYMaHHCTHYECKUX  OTHOIICHHH,
NOHUMaHUsl TEHHOCTH XWMHYECKUX 3HAaHWUH Ui BBIPAOOTKH 3KOJOTHYCCKH
11eJIECOO0Pa3HOT0 TIOBEIECHUST B OBITY W TPYAOBOH JIEATEIBHOCTH B IENAX
COXpPaHEHUS CBOETO 3710POBbsI U OKPYXKaIOLIe MPUPOAHOI Cpebl;

— pa3BUTHE MOTHBAIMM K OOYYEHHIO, CIIOCOOHOCTEH K CaMOKOHTPOJIIO U
CAMOBOCIIMTAHMIO HAa OCHOBE YCBOCHHS OOILEYEIOBEYECKUX LIEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY Hpo¢uis U HANpaBICHHOCTH JalbHEWUIIETO
o0ydeHUS.

OOmiee uMCIO YacoB, OTBEACHHBIX I HM3yYEHUS XHMHUM Ha YpPOBHE
OCHOBHOT0 001Iero oopa3zoBanus, coctapisieT 136 gacoB: B 8 kiacce — 68 gacos (2
yaca B He/lelno), B 9 kinacce — 68 vacoB (2 yaca B HEJCIIO).



COAEP>XAHVE OBYYEHWNA

8 K/1ACC

nepBOHa‘—Iaﬂbele XMMN4YeckKk e rnoHATnNA

[Ipenmer xumuu. Posib XUMUM B KU3HU YEJIOBEKA. XUMUs B CUCTEME HayK.
Tena u BemectBa. PU3MYECKHE CBOWCTBA BELIECTB. ATPETATHOE COCTOSIHUE
BemiecTB. [loHsiTHE O MeTOoAax MO3HAHUS B XUMUM. UUCThIE BelIeCTBa U CMECH.
Crnioco0sI pa3neneHus cMecen.

ATOMBI M MOJIEKYJIbl. XUMHUYECKHE »dJeMEHThl. CHMBOJIBI XUMUYECKUX
31eMeHTOB. [IpocThie U CIIOKHBIE BElIECTBA. ATOMHO-MOJIEKYJISIPHOE YUEHUE.

Xumudeckass ¢dopmyna. BajaeHTHOCTP aTOMOB XMMHYECKHX DJIEMEHTOB.
3aKkOH TIOCTOSIHCTBA CcocTaBa BemiecTB. (OTHOCHTENbHAs aTOMHas Macca.
OtHOocHuTENbHAS MOJIEKYJIsIpHAsA Macca. MaccoBas 10Ji1 XMMUYECKOI0 3JIEMEHTa B
COEJIMHECHUMU.

KomunuectBo BemectBa. Mosib. MossipHas macca. B3auMoCBs3b KOJTMYECTBA,
Macchl W 4YHCJIa CTPYKTYPHBIX €IMHMI] BemectBa. Pacu€rel mo Qopmynam
XUMHUYECKUX COCTUHCHHM.

@u3NUEeCKUe U XUMUUYECKHUE SIBICHUS. XUMHUUECKasl PEaklus U €€ MPU3HAKHU.
3aKO0H COXpaHEHUS MacChl BEHIECTB. XUMHUYeckue ypaBHeHHs. Knaccudukarms
XAMUYECKHUX peakiuil (COeMHEHUs, pa3IOKCHHUs, 3aMEIIeHHUs, 0OMEHA).

Xumuueckuit IKCnepumenm:

3HAKOMCTBO C XMMHUYECKOH IMOCYJI0#, mpaBuiaMu paboThl B 1aOOpaTOpUu U
npuéMamu obpaleHus ¢ JJabopaTOpPHBIM 000PYI0OBAaHHEM, U3YyUYCHHE U ONHUCAHUE
(GU3MYECKUX CBOHCTB O0Opa3llOB HEOPraHWYECKMX BEIIECTB, HAOJIOJICHHE
¢usndeckux (TUIaBIeHHWE BOCKA, TasHUE JIbJla, PAacTUPAHHE caxapa B CTYIIKE,
KUTICHUE W KOHJICHCAIMS BOJBI) W XMMHUYECKHUX (TOpEHHE CBEUH, MPOKATUBAHUEC
MEIHOHW MPOBOJIOKH, B3aMMOJCHCTBHIE Mela C KHCIOTOMN) SBICHUM, HAOIIOIeHUE U
ONMCaHWe TPU3HAKOB TMPOTCKAHUS XHMHUUYECKUX peaknui (pas3sioKeHHe caxapa,
B3aMMOJICUCTBUE CEPHOUM KHUCIOTHI C XJIOPUAOM Oapwsi, pa3ioKeHHe THAPOKCUIA
meau (I1) mpu HarpeBaHuM, B3aMMOCHCTBHE Xele3a ¢ pactBopoM cosr mean (11),
M3Y4YEHHUE CIOCOOOB pa3/eNieHHus CMECEil: ¢ MOMOINbI0 MarHuTa, (UIHTPOBAHUE,
BbIIIApUMBAaHUE, AUCTUIUISLUA, XpoMaTorpadusi, MPOBEICHUE OYUCTKU MMOBAPEHHOU
COJIM, HaAOJIOJIEHHWE W  ONHCaHUE  Pe3yJbTaTOB  MPOBEACHUS  OIbITA,
WJUTIOCTPUPYIOLIETO 3aKOH COXPAHEHUS MAacCChl, CO3JIaHUE MOJEIIENM MOJICKYJ
(mapocTepiKHEBBIX).

BaxxkHen e npegcraBnTe/In HEOPraHNM4YeCKnX BeELLECTB

Bo3nyx — cmech razos. CocraB Bo3ayxa. Kucimopon — sneMeHT u mpoctoe
BemiecTBo. HaxoxkaeHue kuciopona B mpupone, (U3MUeCKue M XUMUUYECKHUE
cBoiictBa (peakiuu rtopeHus). Oxcunbl. [lpumenenue kuciaopona. CrocoObl



MOJIy4YeHUs KHUCIOpoJa B JabOpaTopuu U MPOMBIIUIEHHOCTH. Kpyrosopor
KHuciopoaa B mpupojie. O30H — amioTpornHas MoauduKanys Kuciaoposaa.

TernoBoit 3PQGEeKT XUMUYECKONW pEeaKUuu, TEPMOXUMHUYECKUE YpaBHEHMS,
9K30- W SHAOTEPMUYECKHE peaklUuu. TOIIMBO: yroilb M METaH. 3arpsi3HEHUE
BO3/1yXa, yCWICHUE MapHUKOBOTO 3 (PekTa, pa3pylieHne 030HOBOTO CJIOS.

Bomopon — nsnemeHT u 1mpoctoe BemecTBo. Haxoxaenue Bomopoma B
npupone, GU3MYECKMe ¢ XUMHYECKHME CBOMCTBA, NPUMEHEHHE, CIIOCOOBI
noxydeHus. Kuciorsl u comnmu.

MouisipHblil 00BEM ra30B. Pacy€Tsl 10 XUMHUYECKUM YPaBHEHUSIM.

Oduznueckue CcBoOMCTBA BOAbL. Boma kak pactBoputesb. PacTBOpBIL.
HaceblllieHHbIE W HEHACBIIMIEHHBIE PAacTBOPhI. PacTBOPUMOCTH BEHIECTB B BOJE.
MaccoBas 10Jig BEUIECTBA B pacTBOpPE. XMUMHUYECKUE CBOMCTBAa BOAbl. OCHOBaHUS.
Ponb pacTBOpOB B mpHpo/ie U B KU3HU yesoBeka. KpyroBopoT BoAbl B MPUPOJIE.
3arpsi3HeHrEe NPUPOIHBIX BOJI. OXpaHa U OYUCTKA MIPUPOIHBIX BOJI.

Knaccudukanus neopranudeckux coenuHeHuil. Oxcuasl. Knaccudukarus
OKCHJIOB.  coyieoOpasyroniie  (OCHOBHBIC, KHCIOTHbIC, aM{(OTEpHbIE) U
HeconeoOpasyrmue. HomeHknatrypa okcujoB. DuU3HMYECKHE W XUMHUYECKHUE
CBOMCTBa OKCHUJIOB. [TosrydueHne OKCUI0B.

OcHnoBanus. Knaccudukanus ocHOBaHMH: IMENOYM U HEPACTBOPUMBIE
ocHoBaHMs. HomeHknatypa ocHoBaHuii. PU3WUECKHME UM XUMHUYECKHE CBOMCTBA
ocHoBaHui. [losrydeHre ocHOBaHUM.

Kucnorel. Knaccudukamus kucinor. Homenknarypa kucior. Ousndeckue u
XUMHYECKUEe cBoucTBa KuciIoT. Psan aktmBHocth MetaioB H. H. bekerosa.
[Tomydenue KUCIoT.

Comu. Homenknarypa cosieil. PU3NYECKHE U XUMHUYECKUE CBOWMCTBA COJIEH.
[Tomydenue conen.

['eHeTnueckas CBsA3b MEKY KIaCCAMU HEOPraHUYECKUX COCIUHEHHUI.

Xumuueckuit IKCnepumenm:

KAUYECTBEHHOE ONPEAEIECHNUE COJECPKAHUS KUCIOPOa B BO3/IyXe, ITOIYyUYECHUE,
coOMpaHue, paclio3HaBaHWE U H3YUYEHUE CBOICTB KHUCIOpPOJa, HAOIIOJEHUE
B3aMMOJCUCTBUS BEIIECTB C KHUCIOPOAOM H YCIOBUS BO3HUKHOBEHUS W
npeKpamieHuss ropeHust (mokapa), O3HAKOMJICHHE C OOpa3llaMH OKCHIOB W
OMMCAHWE WX CBOWCTB, MOJYy4YeHUE, COOMpaHHE, PACIO3HABAHME W W3YUYCHHE
CBOICTB Bojopoaa (ropenme), B3auMmojciictBue Bogopoaa ¢ okcugom meau (1)
(BO3MOXKHO HCITOJIb30BAHKME BHCOMATEPHAIIOB), HAOIIOCHIE 00pa3IloB BEIICCTB
KoludecTBOM 1 Momb, HcCClieToBaHME OCOOCHHOCTEH pPAacTBOPEHHUS BEIIECTB C
pPa3IMYHOM PACTBOPUMOCTHIO, MPUTOTOBJIECHHE PACTBOPOB C ONPEACIEHHOMN
MAacCOBOM J10JIEM pacTBOPEHHOIO BEIIECTBA, B3aUMOJCUCTBHE BOJBI C METAJJIAMU
(matpueM u KanblueMm) (BO3MOXKHO  KCIOJIb30BaHHME BHICOMATEPUAJIOB),



ucclieIOBaHUEe OOpa3lloB HEOPraHMYECKUX BEIIECTB PA3JIUYHBIX  KJIACCOB,
HaOII0/ICHUEe U3MEHEHUSI OKPACKU MHJMKATOPOB B PACTBOpaxX KUCIOT W IIEIOYEH,
u3yueHue B3ammojerictBus okcuma menu (Il) ¢ pacTBopom cepHOM KHCIIOTHI,
KUCJIOT C MeTalllaMM, pEaklud HeUTpaau3aluy, II0JyYEHHUE HEPaCTBOPUMBIX
OCHOBAaHMH, BBITECHEHUE OJHOTO META/lJla APYTMM M3 PacTBOpa COJU, PEIICHUE
AKCIIEPUMEHTANIBHBIX 33/lad N0 TeMe «BakHeWline KiIacchl HEOPTaHUYECKUX
COCIMHECHUI.

Mepnogmyecknin  3aKkoH K lMepuoguyeckas cuctemMa XMMUYECKUX
anemeHToB [l. . MeHgeneeBa. CTpoeHMe aToMOB. XMMUYecKkasa CBA3b.
OKUnCNUTeNbHO-BOCCTAHOBUTE/IbHbIE peakLnmn

[lepBble MOMBITKK KiIacCU(PUKAIIMK XUMHUYECKUX dJjeMeHTOB. [loHsTHe O
IPyINIax CXOMHBIX 3JCMCHTOB (IICIIOYHBIC W IIEI0YHO3EMENbHBIC METAJLIbI,
rajJloreHbl, HHEPTHBIE ra3bl). DJIEMEHThI, KOTOPbIe 00pa3yoT aM()OTEPHBIC OKCHIBI
U TUIPOKCHUIBI.

[Tepuonnueckuii 3akoH. [lepuoauueckas cucTeMa XUMHAYECKUX AJIEMEHTOB /I,
N. MenneneeBa.  KoporkomepuogHas W JJIUHHONEpUOAHass  (OpPMBI
[Tepuoauueckoii cucrembl xumuueckux snemeHtoB /. . Menneneea. [lepuobl
u rpynnbl. DPU3NYECKUIT CMBICT TOPSIKOBOIO HOMEpAa, HOMEPOB IepHUOJia U
TPYMNIBI 3JIEMEHTA.

Crpoenue atomoB. CocTaB aTOMHBIX sifep. M3otonbl. DnekTponbl. CTpoeHue
AJICKTPOHHBIX ~ 000JIouek aTomMoB TiepBhIX 20 XUMHUYECKHX  DJIIEMEHTOB
[Tepuonnueckoir cucremnl . M. MenneneeBa. XapaKTEpUCTUKA XUMHUYECKOTO
3JIEMEHTA T10 €ro noJioxkeHuro B [leprnognueckoit cucreme 1. 1. Menaeneena.

3aKOHOMEPHOCTH HU3MEHEHHUS pajguyca aTOMOB XHUMHYECKUX DJIEMEHTOB,
METATUYECKUX U HEMETAINTMYECKUX CBOMCTB I10 TPYyMHIaM U IEPUOIaM.

3nauenue I[lepuoauueckoro 3akoHa u [leproandeckoil CUCTEMbl XUMUYECKUX
3JIEMEHTOB Il pa3BUTUsA Hayku W mpaktuku. JI. WM. MenneneeB — y4€Hbld U
rpakJaHUH.

Xumudeckas cBs3b. KoBaneHTHas (MOJSpHas W HEMOJSAPHAs) CBS3b.
DIEKTPOOTPULATEILHOCTh XUMUUECKUX JIEMEHTOB. VIOHHAsI CBA3b.

Crenenp  okucieHusa. OKHUCIUTENbHO--BOCCTAHOBUTEIbHBIE  PEAKIIHH.
[Ipouiecchl okucneHust U1 BOcCTaHOBIEHUs. OKUCIUTENN U BOCCTAHOBUTEH.

Xumuueckuit IKCnepumenm:

M3ydeHHe oO0pa3IloB BEIIECTB METAUIOB M HEMETAJIOB, B3aWMOJCHCTBUE
TUAPOKCHAA LHMHKA C PacTBOpaMU KHCJIOT M MICJIIOYEH, HPOBEICHHUE OIBITOB,
WUTIOCTPUPYIOIIUX ~ MPUMEPBl  OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIX  PEaKUUN
(ropeHme, peakIiy pa3oKeHHs, COSTMHCHHUS).

Mexcnpeomemmubnie ceéasu



Peanuzanus MeXNpeIMETHBIX CBsSI3eM MpU HM3YyUYCHHM XUMHM B 8 Kiacce
OCYILIECTBIISIETCSL 4YE€pe3 HCMOJb30BaHHE KAaK OOIIMX €CTeCTBEHHO--HAYYHBIX
MOHATUM, TAK U MOHSATUM, SBIISIIOIINXCS CUCTEMHBIMU JJISl OTIEJIBHBIX MPEAMETOB
€CTECTBEHHO--HAYYHOT'O LIUKJIA.

OO01Me ecTeCTBEHHO--Hay4YHbI€ MOHATHS. HAYy4YHbIN (akT, rUnoresa, TeOpHus,
3aKOH, AaHalu3, CHHTE3, KiIaccupukauus, NEePUOJAUYHOCTh, HAOJIIOJCHUE,
SKCIIEPUMEHT, MOJICIUPOBAHUE, U3MEPEHUE, MOJICIIb, SIBIICHUE.

®usuka: marepus, aroM, OJJIEKTPOH, MPOTOH, HEUTPOH, HOH, HYKIIH]I,
U30TOIbl, PAJIMOAKTUBHOCTH, MOJIEKYJIA, JJIEKTPUUYECKUI 3apsijl, BEIIECTBO, TEJIO,
00BbEM, arperaTHOE COCTOSIHHE BEIIECTBa, a3, (pU3WYecKue BEIUYUHBI, €TUHUIIBI
U3MEPEHUSI, KOCMOC, TJIAHETHI, 3BE3/1bl, CONHIIE.

buonorus: dorocunres, apixanue, ouocdepa.

I'eorpadus: armocdepa, rumpocdhepa, MHUHEpaAIbl, TOPHBIE TOPOIHI,
MOJIE3HBIE UCKOTIAEMbI€, TOTIMBO, BOJIHBIE PECYPCHI.

9 K/JTACC

BeLlecTBO N XMMUYECKasa peak umsa

[Tepuonnueckuii 3akoH. [leproauueckas cuCTeMa XUMHUYECKUX AJIEMEHTOB /I,
N. MenneneeBa. CtpoeHue aTomMoB. 3aKOHOMEPHOCTH B HM3MEHEHHUM CBOMCTB
XUMUYECKUX DJIEMEHTOB IMEPBBIX TPEX MEPUOJOB, Kalus, KaJIblUid U HX
COCIMHEHUHM B COOTBETCTBHM C IIOJIO)KEHHUEM 3JIEMEHTOB B Ilepuomnueckon
CUCTEME U CTPOEHHUEM UX aTOMOB.

CrpoeHue BellecTBa: BHIBl XHUMHUYECKOW CBSI3U. THIBI KPUCTAIIUYECKUX
pPEETOK, 3aBUCUMOCTh CBOMCTB BEUIECTBA OT TUIA KPUCTAJUIMYECKON PEMIETKH U
BHJIa XUMHUYECKOU CBSI3H.

Knaccudukainus 1 HOMEHKIATypa HEOPTraHUYECKUX BEIIECTB. XUMHYECKUE
CBOMCTBA BEIIECTB, OTHOCAIIMXCA K pa3IWyHbIM KjaccaM HEOPraHMYeCKUX
COEIMHEHUM, TEHETUYECKAs CBSI3b HEOPraHMYECKUX BELIECTB.

Krnaccudukarus XuMHYECKUX PEaKIHi 10 pa3IMyHbIM IMPU3HAKaM (IT0 YHCITY
M COCTaBy YYacCTBYIOIIMX B PEAKIMH BEIIECTB, MO TEIUIOBOMY 3 (dEeKTy, 1Mo
W3MECHEHUIO CTETICHEH OKMCIIEHUS XMMHYECKUX DJIIEMEHTOB, IO 0OpaTUMOCTH, IO
YYaCTHIO KaTajau3aTopa). DK30- U SHJIOTEPMHUYSCKUAE PEAKIH, TEPMOXHUMHUCCKHE
YpaBHEHHUS.

[Torsitue 0 ckopocTH xuMUYeckod peaknuu. [loHsTHE 00 OOpaTUMBIX U
HEOOpaTUMBIX XUMUYECKUX peakiusix. [IoHsATHE 0O TOMOT€HHBIX U TeTepOTeHHBIX
peakuusx. llonsitue o karanuse. [lonsTue 0 xumuueckom paBHoBecuu. DakTopHI,
BIIMSIIOIIME HAa CKOPOCTh XUMHYECKOW PEAKIUMU M IOJOKEHUE XUMHUYECKOIO
PaBHOBECHSL.

OKHUCIUTENbHO-BOCCTAHOBUTENIbHBIE ~ PEaKIMU,  JJIEKTPOHHBIM  OanaHc
OKHCJIUTEIBbHO-BOCCTAHOBUTEIBHOU peakuuu. CocraBieHue YpaBHEHUI



OKHCIIUTEIbHO--BOCCTAHOBUTENIBHBIX ~ PEAKIMI €  HMCIOJIb30BAaHUEM METOJA
ANIEKTPOHHOTO OajaHca.

Teopust JIEKTPOIUTHUECKON JUCCOLUALIMU. DIIEKTPOIUTHI U HEJIEKTPOIIUTHI.
KaTtnonsl, annoHbl. MeXaHW3M [IHCCOLMAIMU BEIIECTB C PA3JIMYHBIMUA BUIAMU
XUMHYecKoU cBsi3u. CteneHs auccounanuu. CUIbHbBIE U CIa0bIe JIEKTPOIMTHI.

Peakium noHHoro oomMeHa. Y cioBHs MPOTEKaHUs PeaKMi HOHHOTO OOMEHa,
IOJIHBIE W COKpAllEHHbIE HMOHHBIE YpaBHEHMs peakuuii. CBoOMCTBa KHUCIOT,
OCHOBAaHM W cojleil B CBeTe MPEJICTaBICHUNA 00 3IEKTPOJIUTUUYECKON
nucconuanny. KauecTBeHHble peakiui Ha HOHBL. [IoHATHE O TUAPOIU3E COJIEH.

Xumuueckuit IKCnepumenm:

O03HAKOMJIEHUE C MOJACIISIMU KPUCTALIMYECKUX PEMIETOK HEOPTAaHUYECKHUX
BEIIECTB — METAJJIOB M HeMeTauioB (rpadura M anmasa), CIOXKHBIX BEIICCTB
(xyopua HATpHs), UCCIICOBAHUE 3aBUCHUMOCTUH CKOPOCTH XMMHYECKOW peakiuu
OT BO3JIEUCTBUS PaA3IUYHBIX (HAKTOPOB, MCCIEIOBAHUE DIIEKTPOMPOBOIHOCTH
pacTBOpPOB BENIECTB, MpoOLEcca AWCCOLMALUMU KHUCIOT, WIEJOYeld M COJIeH
(BO3MOXHO  HUCMOJNB30BAHME BHUJICO MATEPHUATOB), TPOBEJICHHUE  OIBITOB,
WUTIOCTPUPYIOIIMX ~ MPU3HAKKA  TMPOTEKAaHHUS  pPEeaKUuid  HOHHOTO  OOMeHa
(oOpazoBanue ocaaka, BbIACICHHE Ta3a, O0pa30BaHHE BOJbI), OIBITOB,
WUIIOCTPUPYIOLUX ~ MPUMEPBI  OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIX  PEaKLUUU
(ropeHue, peakiMy Pa3/IOKEHUS, COCITUHCHHUS), PACIIO3HABAHNUE HEOPTaHUYECKUX
BEIIECTB C IIOMOLIBK) KAYECTBEHHBIX pEaKkUUM{d Ha HMOHBI, pEIICHUE
JKCIIEpUMEHTAJIBHBIX 3a7a4.

HemeTannbl N NX coeANHEHNSA

OO0mast xapakTepucTuka TaloreHoB. (OCOOEHHOCTH CTPOCHHS aTOMOB,
XapaKkTepHble cTeneHu okucieHus. CTpoeHne u (Ppu3nyecKue CBOMCTBA MPOCTHIX
BECIIECTB — TalloreéHOB. XWMHWYECKHE CBOMCTBA Ha MNpPUMEpPE  XJopa
(B3aumojeiicTBHEe C MeETaulaMH, HEMeTajulaMH, I[IeJIo4YaMu). XJIOPOBOJOPO/I.
ConsiHasi KUCIIOTa, XMMUYECKHE CBOICTBA, MOJydeHHE, pUMEHeHue. JleiicTBue
XJIOpa ¥ XJIOPOBOAOpPOAA HA OPraHU3M 4YeloBEeKA. BakHeWlne XJIOopuabl U HX
HAaxO0KJICHHUE B IIPUPOJIE.

Oo6mast xapaktepuctuka smnemMeHToB VIA-rpynmel. OCOOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTepHble cTerneHu okuciaeHus. CTpoeHue u (uU3NYECKue CBOWCTBA
IIPOCTBIX BEUIECTB — KUCIOPOA U Cepbl. AJUIOTPOITHbIE MOAU(PUKALIMN KHCIOPOJa
U cepbl. XMMHUYECKHE CBOMCTBa cepbl. CepoBOMOPOJ, CTpOCHHE, (QU3UYECKUE U
XUMHYECKUE CBOMCTBA. OKCHIBI CEpbl KaK MPEICTAaBUTEIN KUCIOTHBIX OKCHJIOB.
CepHast kucnora, (U3MYECKHE W XUMHYECKHEe CBoiicTBa (oOmme Kak
OpeJCTaBUTENsl Kilacca KHUCIOT W crnenuduyeckne). XUMUYECKHE PEaKIIHH,
JeXallue B OCHOBE IPOMBILUIEHHOIO CHOCO0a IOJIYYEHUSI CEPHOM KHUCIIOTHI.
[Ipumenenue cepHoit KUCIOTHI. COMM CEPHOM KUCIIOThI, KAYECTBEHHAS PEAKLIMS Ha



cynbdar-uoH. Haxoxnaenue ceppl U €€ COECIUHEHUN B Mpupojae. XUMHUYECKOE
3arps3HEHUE OKPYXKAIOMIEH Cpelbl COCHAMHCHHSIMHU Cepbl (KHCIOTHBIC OXKIH,
3arpsi3HEHUE BO3yXa U BOJOEMOB), CIOCOOBI €ro MPE0TBPALICHHUS.

OO6mast xapakrepuctuka 31eMeHTOB VA-rpymnmnbl. OCoOOEHHOCTH CTPOCHHMS
aTOMOB, XapaKTEpHbIE CTENEHH OKHCIEHHUS. A30T, paclpOCTpPaHEHHE B MPUPOJE,
¢u3ndyeckue u XuMuIeckre cBoiictea. Kpyrosopor azota B mpupoje. AMMHAK, €To
¢u3ndyeckue 1 XMMUYECKUE CBOIMCTBA, MOTy4YeHHe 1 puMeHeHue. Conu aMMOHHUS,
uX Qu3nYecKre U XUMUYECKHE CBOICTBA, MpuMeHeHue. KauecTBeHHas peakius Ha
MOHBI aMMOHHA. A30THasl KHCIOTa, €€ MONydeHHe, (PU3NYECKUe U XUMHUUYECKUE
cBolicTBa (0OmIME KaK TPEACTABUTENs Kiacca KUCIOT M CHElU(HUECKUE).
Hcnonp30BaHWE HUTPATOB W COJNICM AaMMOHHS B KayeCTBE MHHEPATbHBIX
ynoopeHuii. XUMHUYECKOE 3arpsi3HEHHE OKPYXKaIOIIel cpe/ibl COeITMHEHUSIMHU a30Ta
(KMCIOTHBIC JIOXHM, 3arps3HCHHE BO3ayXa, MHOYBBI M BOJOEMOB). Docdop,
aioTponHeie Moaudukanuu Gochopa, puzmdeckne M XUMUYECKHE CBOMCTBA.
Oxcup dochopa (V) u pochopHas kucinora, Gu3HuecKre U XUMUIECKHUE CBOWCTBA,
nosyuenue. Ucnonb3zoBanue (pochaTroB B KauecTBe MUHEPATBHBIX YAOOPEHUIA.

O6mas xapaktepuctuka snemMeHToB IV A-rpynmbel. OcoOEHHOCTH CTPOCHMS
aTOMOB,  XapaKTepHble  CTENEHM  OKHUCICHUS.  YTJEpoJ,  aJUIOTPOIHbIE
Moau(UKalKY, paclHpoCTpaHeHHEe B MpuUponae, (PuMYeckue W XUMHYECKUE
cBoiicTBa. Ancop6uus. Kpyrosopot yriepoaa B npupojne. OKCubl yriiepona, ux
¢uznueckre W XUMUYECKUE CBOMCTBA, JCHCTBME Ha JKHUBBIE OPTraHU3MBI,
MOJIy4eHHEe W TPUMEHEHUE. DKOJOTHYECKHUEe MPOOJIEMBbI, CBSI3aHHBIE C OKCHIOM
yrnepona (IV), rumore3a r1700adbHOrO TOTEIUICHUS KIUMaTa, ITapHUKOBBIN
b dexT. YronbpHas kucinota u €€ cou, ux (pU3nYecKue U XMMUYECKHUE CBOMCTBA,
nojlyueHne U TnpuMeHeHue. KauecTBeHHas peakius Ha KapOOHAT-MOHBI.
Hcnonb3oBanue kapOOHATOB B OBITY, MEIUIIMHE, TPOMBIIIJIEHHOCTH U CEIHCKOM
XO35MCTBE.

[lepBoHaUanbHBIE MOHATHS 00 OPraHUYECKUX BEIIECTBAX KaK O COCTUHEHUAX
yrieponaa (MeTaH, 3TaH, 3TUJICH, allETUIICH, dTaHOJ, INIMIEPUH, YKCYCHAsI KUCIIOTA).
[lpupomHbIE WCTOYHUKH YTICBOAOPOAOB (yroiib, TPUPOTHBIA Ta3, HEPTH),
NPOAYKTHl WX TiepepaboTku (OCH3WH), UX pPOJIb B OBITY W IMPOMBIILICHHOCTH.
[TorsiTHe 0 OMOJIOTHYECKHN BAXKHBIX BEIIECTBAX: XKUpaX, OeIkax, yrieBojgax — U X
poli B OKM3HM 4UeJOBeKa. MarepuaibHOE €IWHCTBO OPraHWUYECKUX U
HEOPraHUYECKUX COCTUHEHUH.

Kpemnuii, ero ¢mu3nueckue W XHMHYECCKHE CBOHCTBA, TIOJIYUCHUE H
npumenenue. CoenuHeHHs KpeMHUs B npupoge. OOmme mpenctaBieHus 00
okcunae kpemuus (IV) u kpemuueBoit kuciore. CHUIIMKATBI, UX HCIOJB30BaHUEC B
OBITY, B TIPOMBIIINICHHOCTH. BakHEWIIne CTPOUWTEIbHBIE MaTepUaNbl. KEPaMHKa,



CTEKJIO, LIEMEHT, 0eToH, *kene300eToH. [IpobiemMbl 6€30MacHOro UCIOIL30BAHUS
CTPOUTEIBHBIX MATEPUAIIOB B TOBCEIHEBHOM KU3HMU.

Xumuueckuit IKCnepumenm:

u3yueHue oOpas3IoB HEOPraHUUECKUX BEIIECTB, CBOMCTB COJISTHON KHCIIOTHI,
MPOBEJICHNE KAYECTBEHHBIX PEaKIMi Ha XJOPUI-UOHBI U HAOJIOJACHUE MPU3HAKOB
WX TPOTEKaHWsI, OMBITHI, OTpaxkaromue (U3NYECKHE U XUMUUYECKHE CBOMCTBA
rajJJoreHOB M WX CcoeauHeHHH (BO3MOXKHO HCIOJIb30BAaHUE BHICOMATEPUAJIOB),
O3HaKOMJICHHE C oOpa3lamMu XJOpUAO0B (rajJlOreHUJO0B), O3HAKOMIICHHE C
obOpasiamMmu  ceppl M €€  coemMHEHUAMH  (BO3MOXKHO  HCIOJIb30BaHHE
BHICOMATEPHUAJIOB), HAOJIIOICHUE TpoIlecca OOYIJIMBAaHUS caxapa IoJI JeHCTBUEM
KOHIIEHTPUPOBAHHOW CEPHOM  KHUCJIOThI, H3YYEHUE XUMHUUYECKUX CBOWICTB
pa30aBICHHON CEPHOM KUCIIOTHI, MPOBEJICHUE KaueCTBEHHOM peakinu Ha cyabdar-
MOH W HaOJIOZIcHWE TMpU3HaKa €€ MPOTEKaHUs, O3HAKOMIICHHE C (U3UYECKUMU
cBOiicTBaMH a3oTa, (ochopa W HX CcoeauHCHHH (BO3MOXKHO MCIOIb30BAHKE
BUJICOMATEPUAIOB), 00pa3iiaMu a30THBIX U POCHOPHBIX yIOOPEHUH, MOJyUYeHHE,
coObupaHue, paclio3HaBaHUE W W3YyYCHUE CBOMCTB aMMMaKa, NPOBEIACHUE
KaueCTBEHHBIX PeaKlMii Ha MOH aMMOHMS U ¢dochaT-uoOH U U3ydeHHE MPU3HAKOB
UX MIPOTEKAHUS, B3aMMOJICMICTBUE KOHIIEHTPUPOBAHHON a30THOM KHUCJIOTHI C MEJBIO
(BO3MOXKHO UCIIOJIb30BaHUE BUJICOMATEPHAJIOB), U3y4yeHUe MoJeIen
KPUCTAIUTMYECKUX PpemETOK anmasza, rpadura, ¢yaepeHa, O03HAKOMIICHHE C
IpOLECCOM  acopOlMKU  pPACTBOPEHHBIX BELIECTB AKTUBHUPOBAHHBIM YIJIEM U
YCTPONCTBOM TMPOTUBOTA3a, MOJIyYyeHHEe, cOOUpaHue, paclio3HaBaHUE W W3y4YEHUE
CBOMCTB YIJIEKMCIIOTO Ta3a, MPOBEJIEHNE KauyeCTBEHHBIX pPEeaklMii Ha KapOoHAT U
CUJIMKAT-UOHBl W HW3yYECHHE NPU3HAKOB HX IMPOTEKAaHMs, O3HAKOMIICHHE C
OPOAYKIMEH CHIMKATHOW MPOMBIIUIEHHOCTH, PEUIEHWE HSKCIEPUMEHTAIBbHBIX
3a71a4 o TeMe «BakHelIe HeMeTaIbl ¥ UX COSTUHEHUSY.

MeTannbl n nx coegnHeHnA

OO0mast XxapakTEePUCTHKAa XUMHUYECKUX AJIEMEHTOB — METaJUIOB HA OCHOBAHHH
ux nosioxkeHus B llepuommueckon cucreme xumuyeckux diemeHtoB J[. .
MenneneeBa u cTpoeHus: aToMoB. CTpoeHHE MeTaioB. MeTtamnyeckas CBsI3b U
METAJUIMYECKAsT ~ KPUCTAJUIMYECKAs  PEETKA.  DICKTPOXUMHUYECKHU  psif
HarnpspbkeHuil metamioB. Ou3nueckue U XMMUYECKUE CBOMCTBa MeTauioB. OOiue
crocoObl ToyuyeHuss MeTawioB. [loHATHE O KOPPO3MH METAIOB, OCHOBHBIC
CHOCOOBI 3amMThl UX OT Koppo3uu. CraBel (CTasib, YYTyH, TIOPATIOMHHHUH,
OpoH3a) U UX MPUMECHECHHE B OBITY M MTPOMBITIICHHOCTH.

[Ilenounble MeTawibl: noJjioxkeHue B [lepuoamyeckoil cucremMe XUMHUYECKHUX
snementoB JI. M. MeHaeneeBa, CTpoeHHE HUX aTOMOB, HAaXOXKJEHUE B MPUPOJE.
dwusnveckre ¥ XUMUYCCKUE CBOMCTBa (Ha mpuMepe Hatpus W Kamus). OKCuapl U



TUAPOKCHUABI HATpud MW Kanus. [IpuMeHeHue IIEeNOYHBIX METaUIOB HU  HUX
COCIMHEHUM.

IllenoyHO3EMENBHBIE METAMABl MAarHud M KaJIbIMM. IIOJOKECHHUE B
[Tepuonuueckoii cucremMe xumuueckux 3neMeHToB J[. 1. MenneneeBa, crpoenue
MX aTOMOB, HaX0XJAEHUE B npupoae. PU3ndeckre 1 XMMUYECKUE CBOMCTBA MarHus
U Kanplusg. Baxkueimme coemuHeHHs Kaiablus (OKCHA, THAPOKCHI, COJIH).
XKécTtkocTh BOABI U CIIOCOOBI €€ YCTpaHEHHUS.

AnOMHUHUI: N0JIO)KEeHUE B [lepnoanueckoid CUCTEME XUMMUYECKUX JIEMEHTOB
JI. . MenpaeneeBa, CTpOEHHUE aToma, HaxoXkAeHUWE B mpupoae. Pusnyeckue u
XUMUYECKUE CBOMCTBA altOMUHUSA. AM(]OTEpHBIE CBOMCTBA OKCHIA U THIPOKCU]IA
ATIOMUHUSL.

Kenezo: nonoxenue B [lepuoanmyeckoit cucreme XMMUYECKUX AIEMEHTOB /I,
N. MenpaeneeBa, CTpOEHHE aToMa, HAXOXKJIEHUE B mpupojae. Pu3nyeckue Hu
XHUMHYECKHE CBOMCTBA Kene3a. OKCHIbI, THAPOKCHIBI U comn keiesa (1) u sxenesa
(1), ux cocras, CBOWCTBA U MOJYUYCHHE.

Xumuueckuit IKCnepumenm:

O03HAKOMJICHHE C O00pa3llaMd METAJIOB U CIUIABOB, HUX (HU3NUYECKUMU
CBOMCTBaMHM, H3Y4YCHHE  pE3YyJIbTaTOB  KOPPO3UH  META/IOB  (BO3MOKHO
UCIIOJIb30BAaHUE BHAEOMATEPUAIOB), OCOOCHHOCTEH B3aMMOACHCTBHS OKCHJIA
KaJblMsl W HATpus C BOAOH (BO3MOXKHO HCIIOJB30BaHHUE BHIACOMATCPUATIOB),
HCCJIEIOBAaHUE CBOMCTB >KECTKOM BOJIbI, MPOIECCAa TOPEHUS Kejle3a B KUCIOPOJIe
(BOBMOXKHO  HCIIOJIB30BAaHUE  BHJCOMATCPHAJIOB), TMPU3HAKOB  IMPOTCKAHUS
KA4eCTBEHHBIX PEAKIM HAa HMOHBI: MAarHWs, KajdbliUs, aJIOMUHUS, IIMHKA, >KEJe3a
(I1) u xxene3a (111), mexau (I1), HaOMrOIEHUE M OMHUCAHUE MPOIICCCOB OKPALTUBAHUS
IUTAMCHM HWOHAMHM HATpUs, Kauusd MW Kajablus (BO3MOXHO HCIOJb30BaHHUEC
BUJICOMATEPUAJIOB), HCCIIeOBaHUE aM(DOTEPHBIX CBONCTB TMAPOKCH/IA aTIOMHHHS
Y THIPOKCHUJIA [IUHKA, PELICHHUE SKCIIEPUMEHTAIIBHBIX 3a/1a4 110 TeMe «Baknenine
METaJUIBl U UX COCTUHECHUS».

XNMUA 1 OK py>KatoLlasa cpefa

BemectBa m Marepuansl B MOBCEIHEBHOW JKU3HM YeEJIOBEKAa. be3omacHoe
MCIIOJIb30BAHUE BEIIECTB M XUMHUYECKUX peakiuil B ObiTy. IlepBas momoris npu
XUMHYECKUX OKOrax U OTPABIICHUSAX.

XUMHUYECKOe 3arps3HCHHE OKpYKaromied cpeabl (MpeaenbHas JTOMyCTHMAst
KOHIICHTpaIus Bemiects, aanee — [1JIK). Posb Xxumum B pemeHrn 3KOJIOTHISCKIX
pooJieM.

Xumuueckuit IKCnepumenm:

u3ydeHne o0pa3IoB MaTepuaioB (CTEKJIO, CIUIABBI METAJIOB, IMOJIMMEPHBIC
MaTEPHAJIBI).

Mexcnpeomemmubnie ceasu



Peanuzanus MeXnpeAMETHBIX CBSI3€M MpU M3y4eHMM XUMUU B 9 Kiacce
OCYUIIECTBIISIETCSI 4Y€pPE3 HCIOJIb30BAaHUME KaK OOIIMX €CTECTBEHHO-HAaYYHBIX
MOHATHUH, TaK U MOHATHUH, SBISIOIIMXCS CUCTEMHBIMHU JJIs1 OTACJIBHBIX MPEIMETOB
€CTECTBEHHO--Hay4HOI'O LIUKJIA.

OO0muMe ecTeCTBEHHO-HAYYHbIE MOHSATHUS: HAy4yHbIM (hakT, rUIOTE3a, 3aKOH,
TEOpUs, aHajdu3, CHUHTE3, KiIaccupuKauus, MEepUOJAUYHOCTh, HaOJI0IEHNUE,
HKCIIEPUMEHT, MOJEIUPOBAHUE, H3MEPEHHE, MOJENb, SBJICHHE, MNapPHUKOBBIN
3¢ deKT, TEXHOIOTHS, MaTePUAIIbI.

®duzuka: MaTepusi, aToM, OJEKTPOH, MPOTOH, HEUTPOH, HOH, HYKIIHU],
U30TOMbI, PaJMOAKTUBHOCTH, MOJIEKYJA, BSJEKTPUUYECKUN 3apsij, NPOBOIHHUKH,
NOJYIPOBOAHUKH, JIUANEKTPUKH, (POTORJIEMEHT, BEIIECTBO, TeENO, OO0BEM,
arperaTHO€ COCTOSTHUE BELIECTBA, ra3, pacTBOP, PaCTBOPUMOCTh, KpUCTANINYECKAs
pemérka, CIiaBbl, (U3WYECKUE BEJIWYUHBI, €IUHUIBI W3MEPEHHs, KOCMHUYECKOE
IPOCTPAHCTBO, MJIaHEThI, 3BE3/1b1, CoJHIIE.

buonorusi: dorocunres, npixanue, Omocdepa, SKOCUCTEMA, MHUHEPATbHBIC
yI0OpeHUsl, MUKPO3JIEMEHThI, MAKPOIJIEMEHTHI, TUTATEIbHBIC BEIIECTBA.

I'eorpadusi: armocdepa, ruapochepa, MuUHEpanbl, TOpPHbIE MOPOJBI,
H0JIE3HBIE UCKOIIAeMbl€, TOIIJIMBO, BOJAHBIE PECYPCHI.



NJAAHUNPYEMBbBIE PE3YJIbTATbl OCBOEHUWA TMIPOIPAMMBbI 110
XM HA YPOBHE OCHOBHOTI O OBLLLIEI'O OBPASOBAHNA

JIMYHOCTHbLIE PE3YJIbTATbI

JInyHOCTHBIE pE3yJbTaThl OCBOEHHSI MPOTPaMMbl OCHOBHOTO OOIIEro
o0Opa3oBaHus JOCTUTAIOTCS B XO0Jie OOy4YeHHs XMMHUU B €IMHCTBE Y4YEOHOW U
BOCHUTATENIBHOMN I€SITEIBHOCTH B COOTBETCTBUM C TPATUIIMOHHBIMU POCCUICKUMHU
COIIMOKYJIbTYPHBIMU M JYXOBHO-HPaBCTBEHHBIMU IICHHOCTSIMU, TPUHSITHIMH B
oOllecTBe TMpaBWJIaMHM W HOPMaMHU TIOBEACHUS M CIIOCOOCTBYIOT TIpolieccam
CaMOITO3HAHUS, CAMOPA3BUTHUS U COLUATIU3ALIUH 00yYarOIITUXCSI.

JInyHOCTHBIE  pe3ysibTaThl  OTPAXKAOT  TOTOBHOCTH  OOYYarOIIMXCS
PYKOBOJICTBOBATbCSI CUCTEMOM MO3WTHBHBIX IIEHHOCTHBIX OpPUEHTAUd U
paciIupeHue OMbITa JEITEILHOCTH HA €€ OCHOBE, B TOM YKCJIE B YACTH:

1) NaTpMOTNYECK OO BOCMIUTAHUA:

[IEHHOCTHOTO OTHOIIECHUSI K OTEUECTBEHHOMY KYJbTYPHOMY, HUCTOPUUECKOMY
U HAy4YHOMY HACIEIHWI0, MOHUMAaHUA 3HAYEHUS XUMHYECKOM HAayKh B KU3HU
COBPEMEHHOI'0 O0O0IIeCTBa, CIOCOOHOCTH BJIAJETh JOCTOBEpHOW HHMOpManHei o
NEPEIOBbIX JOCTMXKEHUSAX U OTKPBITHUSX MHUPOBOM M OTEYECTBEHHOW XHUMUHU,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHHUAX 00 YCTPOWCTBE MUpa U OOIIECTBA,;

2) rpaXKaaHCK Oro BOCNUTaHWUS:

NPEJCTABICHUSI O COLMAJbHBIX HOPMAax M MPaBUJIaX MEXKIUYHOCTHBIX
OTHOIIIEHUH B KOJIJICKTHMBE, KOMMYHHKATUBHON KOMIIETEHTHOCTH B OOIIECTBEHHO
MOJIC3HOM,  yueOHO-UCCIeOBATEILCKOM, TBOPYECKOW W JAPYrHX  BHAAX
NESATeIbHOCTH, TOTOBHOCTH K pPa3HOOOpa3HOH COBMECTHOHM JEATEIbHOCTH IpPHU
BBITIOJITHCHUU YYCOHBIX, IT03HABATENIBHBIX 3a/]a4, BBHIIOJHCHUH XUMHUYECKHUX
AKCTIEPUMEHTOB, CO3/JIaHUU YUEOHBIX MPOEKTOB, CTPEMJICHHS K B3aUMOIIOHUMAaHUIO
M B3aUMOIIOMOIIM B TIpoIecce OTOW Y4YeOHOW NesITEIbHOCTH, TOTOBHOCTHU
OLICHMBAaTh CBOE TOBEACHUE M TIOCTYNKHM CBOHUX TOBApHUINEH C TMO3ULHHU
HPABCTBECHHBIX U IMPABOBBIX HOPM C YUETOM OCO3HAHHMS MMOCJIEACTBUN MOCTYIIKOB,;

3) LIEHHOCTM Hay4YHOr 0 NO3HAHWS:

MHPOBO33PECHUYECKHUE MPEJCTABICHUS O BEIIECTBE M XUMHYECKOW PEaAKIUH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO PAa3BUTHSI HAYKH M COCTABIISIOLINE
OCHOBY /ISl TIOHUMaHUs CYIIIHOCTH HAyYHOW KapTHHBI MHUpa, IPEIACTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pAa3BUTHUS NPHUPOJIbI, B3aUMOCBS3SX YEJIOBEKa C
MNPUPOJTHOMN CPEAO, O POJIM XUMHUH B ITIO3HAHUH 3TUX 3aKOHOMEPHOCTEH;

MO3HABATEIbHBIC MOTHBBI, HAIIPABIICHHBIE HA MOJYYCHUE HOBBIX 3HAHUU IO
XUMHUH, HEOOXOJUMBIE MJiI OOBSCHEHHUS HAONIOaeMBbIX MPOIECCOB U SBJICHHM,
MIO3HABATEJIbHOM, MH()POPMAMOHHOW M YHUTATENIbCKON KyJIbTYpbl, B TOM YHCIIE
HaBBIKOB CaMOCTOSITEJIbHOM paboThl C y4yeOHBIMU TEKCTaMH, CIPABOYHOU



JUTEpPaTypor, JOCTYIHBIMU TEXHUYECKUMU CPEACTBAMH HHQPOPMAIIMOHHBIX
TEXHOJOTUM;

MHTEpeC K OOYYEHHMIO M MO3HAHUIO, JI0003HATEIBHOCTh, T'OTOBHOCTH U
COCOOHOCTh K camMooOpa3oBaHMIO, TMPOEKTHOW UM  HCCIEI0BATEIbCKOMN
JESATeIbHOCTH, K OCO3HAHHOMY BBIOOpPY HAMpPaBJICHHOCTH U YPOBHSI OOyUEHHS B
JaJIbHEHUIIIEM

4) (hopmMMpoBaHMA KYNbTYypPbl 340POBbS:

OCO3HAHUE IICHHOCTH JKWU3HHU, OTBETCTBEHHOI'O OTHOIIEHUS K CBOEMY
3I0POBBIO, YCTAaHOBKM Ha 37I0pOBBI 00pa3 >KU3HU, OCO3HAHHE TMOCIEJICTBUU U
HETIPUATUE BPEAHBIX MPUBbIUEK (YIIOTPEOIICHUS aJIKOToJIsl, HAPKOTUKOB, KYPEHHS),
HEOOXOIUMOCTH COOJIFOAICHUSI TpaBwyl 0€30MacHOCTH TpU  OOpalleHuu C
XUMUYECKUMU BEIIECTBAMHU B OBITY U PeaIbHOM KU3HH;

5) TpyAoBOro BOCNMTaHUSA:

WHTEPEC K MPAKTHIECKOMY U3YyUCHHIO Mpodeccuii u Tpyaa pa3iudaHOro poja,
yBOXEHUE K TPYAY M pe3ynbTaTaM TPYIOBOH AEATEIbHOCTH, B TOM YHUCJIE Ha
OCHOBE TIPUMEHEHHS TPEJAMETHBIX 3HAHHK IO XWUMHUM, OCO3HAHHBIM BBIOOP
UHANBUAYATBbHON TPAEKTOPHUH MPOJOKEHHS 00pa30BaHus ¢ YUETOM JIMYHOCTHBIX
MHTEPECOB M CIIOCOOHOCTH K XUMHUHM, OOIIECTBEHHBIX HHTEPECOB M MOTPEOHOCTEH,
yCHENTHOM MpodheCCHOHAIBHOMN EATEIbBHOCTH U Pa3BUTHS HEOOXOAMMBIX YMEHUH,
TOTOBHOCTH aIalITUPOBATHCS B MPOPECCUOHATBHON CPeJIe;

6) 3K 0/1I0FMYECK Oro BOCMNTAHUS:

AKOJIOTUUECKHU LIEJIECO00pa3HOE OTHOIICHUE K NPHUPOAE KaK HCTOYHUKY
KU3HU Ha 3emiie, OCHOBE €€ CyIIeCTBOBaHUs, IOHUMAaHUE LEHHOCTU 3I0POBOTO U
O0e3omacHoro oOpasza JKU3HHM, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
(bu3HYeCKOMY M TICUXHMYECKOMY 370POBBIO, OCO3HAaHWE IIEHHOCTH COOJIIOICHUS
mpaBuiI 0€30MaCHOTO MOBEICHUS MTPU padOTe C BEIIECTBAMH, a TAK)KE B CUTYallUAX,
YTPOXKAIOIIKX 30POBbIO U KU3HU JIFOJEH;

CIIOCOOHOCTH MPUMEHSATHh 3HAHUS, MOJy4aeMble MPU U3YUYEHHH XUMUH, HJIS
pELICHUS 3a/1a4, CBSA3AHHBIX C OKPYKAIOIIEH NPUPOJHOU CPEOH, ISl TOBBIICHUS
YPOBHSI  DKOJOTMYECKON  KYyJbTYypbl, OCO3HAHHUS TJIOOAJIBHOTO  XapakTepa
AKOJIOTUYECKUX MPOOJeM M MyTed UX PEIICHHsS] MOCPEJICTBOM METOJI0OB XUMUH,
AKOJIOTUYECKOTO MBIIUICHUSI, YMEHUSI PYKOBOJICTBOBATHCSI UM B MO3HABATEJIbHOM,
KOMMYHHUKAaTUBHOW U COLMAJIbHON ITPAKTHUKE.

METAIMNPEOMETHbDIE PE3YJIbTATbI

B cocraBe MeTanmpeAMETHBIX pe3yJNbTAaTOB BBIACISAIOT 3HAYUMBIC JJIA
(GopMHUpOBaHUS MHUPOBO33pEHUs OOIICHAY4YHBIC TOHATHA (3aKOH, TEOpHs,
NPHUHIUII, TUTIOTE3a, (PaKT, cHCTeMa, MPOIECC, SKCIEPUMEHT U JAPYroe.), KOTOPhIe
UCIIOIB3YIOTCS. B €CTECTBEHHO-HAYYHBIX Y4Y€OHBIX MNpeIMETax M MO3BOJIAIOT Ha
OCHOBE 3HAHUHN U3 3TUX MPEIMETOB (OPMUPOBATH MPEIACTABICHUE O IIEJIOCTHOU



HAYYHOU KapTHHE MHpA, U YHUBEPCAIbHbIC yueOHbIC AeicTBUS (T03HABATEIbHEIE,
KOMMYHHUKATHBHBIC, PETYJISATUBHBIC), KOTOPBIE OOCCICUUBAIOT (HOPMUPOBAHHE
TOTOBHOCTH K CaMOCTOSITEIbHOMY TUIAHUPOBAHUIO U OCYIIECTBICHUIO y4eOHOMU
ACATECIIbHOCTH.

Mo3HaBaTe/IbHble YHMBEPCA/IbHbIE YHebHble AeNCTBUSA

Ba3oBble nornyeck ne AercTBuUS:

YMCHUS HCIIOJIB30BAaThb HpI/IéMBI JIOTHYCCKOI'O0 MBIIUJICHUS IIPpU OCBOCHHU
3HAHUMH. PaCKpbIBaTh CMBICII XHMHYCCKUX HOHSITUN (BBII[GJ'IS[TB HX XapaKTCPHBIC
IMPU3HAKHU, YCTAHABJIMBATL B3dMMOCBA3b C JIPYIUMU l'IOH}ITI/ISIMI/I), HUCIIOJIB30BATh
INOHATHUA OJIA 00BsACHEHUSA OTACJIbHBIX (I)aKTOB )41 HBHCHHﬁ, BBI6I/IpaTB OCHOBAHHUA U
KpUTCpun jis KJ'IaCCI/I(I)I/IKaL[I/II/I XUMHUUYCCKHUX BCIICCTB U XUMHNUCCKHUX peaKHHfI,
YCTAHABJINBATL TIPUYUHHO-CICACTBCHHLIC CBA3U MCKAY o0BbeKTaMu HN3YyUCHUSI,
CTPOUTDH JIOTUYCCKHUC PACCYIKICHUA (I/IH,HyKTI/IBHBIG, ACAYKTHUBHBIC, II0 aHaJIOFI/II/I),
J€J1aThb BBIBOJGI U 3aKJIIOUYCHU,

YMCHHUC TIPHUMCHATH B TIIPOLCCCC IIO3HAHHA ITTOHATHA (Hpe,ZIMeTHLIe n
MeTaHpel]MCTHBIG), CUMBOJIMYCCKHUC (3HaKOBBI€) MOJCIIN, UCIIOJIb3YCMbIC B XUMHUH,
Hp€O6paSOBBIBaTB MHUPOKO MPUMCHACMBIC B XUMHUHU MOICJIIbHBIC IPCACTABICHUA —
XHUMHUYCCKUN 3HAK (CHMBOJI DJIEMEHTAa), XUMHUYecKas (GopMmyja M ypaBHCHHE
XUMHUYECKOW PEaKIUU — MPU PEHICHUM YueOHO-TI0O3HABATEIbHBIX 3a7a4, C y4ETOM
3TUX MOIACIJIBHBIX HpGIICTaBJICHI/Iﬁ BBIABJIATD U XaPAKTCPHU30BATH CYHICCTBCHHBIC
IMPU3HAKHU U3Yy4aCMBbIX 00BEKTOB — XUMHUYECKUX BEIECCTB U XUMHNUYECCKUX pCaKHHﬁ,
BBISABJIATH O6HII/I€ 3dKOHOMCPHOCTH, IMPUYINHHO-CJIICACTBCHHBIC CBA3U u
IMIPOTUBOPCHHUSA B U3YHACMBIX IIPOLCCCAX U ABJICHUAX.

BasoBble nccnefoBaTeNlbCK e JeNCTBUSA:

YMCHHC HCIIOJIBb30BATh IMOCTABJICHHBIC BOIIPOCHI B KAa4YCCTBC HMHCTPYMCHTA
IIO3HAHUA, a4 TaKXE€ B Kaue€CTBC OCHOBBI 1JIA (1)0pMI/IpOBaHI/I${ THUITIOTE3bI 110
IIPOBCPKC IIPABUJIbHOCTH BbICKA3bIBACMbBIX CY)KILGHI/Iﬁ;

MPUOOPETEHNE OMNBITa IO TUIAHUPOBAHUIO, OpPTaHU3ANMH U MPOBEICHUIO
YUYEHUYECKHX HKCIEPHUMEHTOB, yMEHHWE HalJoaaTh 3a XOAOM Ipolecca,
CaMOCTOSITETILHO MPOTHO3UPOBATH €r0 Pe3ysbTat, (GOpMYyITHpPOBATH 0000IEHU U
BBIBOJIbI 10 PE3YJbTATAM MPOBEAEHHOTO OIIBITA, UCCIEIOBAHUS, COCTABIATh OTUET
0 MpojeIaHHON padoTe.

Pa6oTa ¢ nHdopmavumeil:

yMEHHE BBIOMpaATh, AHAIM3UPOBATHP W WHTEPHPETUPOBATH HWH(HOPMAIIHIO
Pa3TUYHBIX BUJOB M (HOPM MPEACTABICHUS, MOIYIaeMyI0 U3 Pa3HBIX HCTOYHUKOB
(HaygHO-TIOMYJISIpHASL  JIMTEpaTypa XUMHUYECKOTO COJEP)KAHUsS, CIPABOYHBIC
nocoOusi, pecypchl MHTepHEeTa), KPUTHYECKH OICHUBATh NPOTHBOPEUYHMBYIO W
HEJIOCTOBEPHYIO0 HH(OPMAITHIO;



yMEHHE MPHUMEHSTHh pa3iMuHble METOABl M 3allpOChl MPU TOUCKE U OTOOpe
UHGOpPMAIIMM W COOTBETCTBYIOIIMX JAaHHBIX, HEOOXOAMMBIX JJIsi BBITOJIHEHUS
y4eOHBIX U MMO3HABATEIBHBIX 3a/1a4 ONpPEIeIEHHOTO THIa, MPUOOPETEHHUE OTbITA B
o0lacTd WCMONB30BaHUS HMHPOPMAIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHH,
OBIIJICHUE KYJIbTYpPOU aKTMBHOTO MCIIOJIb30BAHUS PA3TMUHBIX TOMCKOBBIX CHCTEM,
CaMOCTOATENBLHO BHIOMPATh ONTUMAIbHYIO OpMY MpeACTaBICHUS UHPOPMALIUU U
WLTIOCTPUPOBATh pEIIaeMble 3aladdl HECIOXKHBIMH CXEMaMH, IuarpaMMaMi,
IpyruMu popMaMu rpaduku 1 UX KOMOMHALIUAMH;

yMEHHE UCIOJb30BaTh M aHAIU3UpOBAaTh B TMpolecce YydyeOHOW u
MCCIIEI0BATEIIBLCKON NEATEIBHOCTH HH()OPMAIMIO O BIUSHUHM MPOMBIIUICHHOCTH,
CEJIbCKOTO XO3f1CTBa W TPAHCIOPTa Ha COCTOSHUE OKPYXKAIOIIeH MPUPOAHON
Cpelibl.

KoMMyHMKaTUBHbIe YHMBEPCa/IbHbIE YYeOHbIe AeNCTBUS:

yMEHHs 3aj1aBaTh BOMNpochkl (B Xxoae auamora W (Miad) JUCKYCCHH) II0
CyHmIeCTBY  OOCyXTaemMoW  TeMmbl, (QOpPMYITUPOBATH CBOM  IPEIJIOKCHHUS
OTHOCHTEJIHHO BBITIOJTHEHUS MPETIOKEHHOM 33124,

YMEHHUS  MPEJCTaBIATh  MOJYYEHHbIE  pe3yJbTaThl  IMO3HABATEIHLHOMN
NEeSTENbHOCTY B YCTHBIX UM TNHCBbMEHHBIX TEKCTaxX; JejaTh MPE3CHTALNIO
pE3yJIbTaTOB BBIMOJHCHHUS XHMHUECKOTO 3KCIepUMeHTa (J1abopaTOpHOIrOo OTIbITA,
71a00paTOPHOI pabOTHI IO MCCICIOBAHUIO CBOMCTB BEIIECTB, yUeOHOIO MTPOEKTA);

YMEHHUS y4eOHOTO COTPYJHHMYECTBA CO CBEPCTHUKAMH B COBMECTHOM
MO3HABATEILHOM W HMCCIIENOBATEIbCKONW  JCATENBHOCTH  TPU  PEUICHUU
BO3HUKAIONIUX MPOOJIeM Ha OCHOBE Y4E€Ta OOIIMX MHTEPECOB U COTJIACOBAHUS
no3unuii (00CykaeHus1, OOMEH MHEHHSIMH, «MO3TOBBIC IITYPMBI», KOOPJAWHAIINS
COBMECTHBIX JICCTBUH, OIpEAeieHHe KpUTEPUEB IO OIEHKE KadecTBa
BBITTOJTHEHHOU pabOTHI U APYyTHE).

PerynsiTuBHble YHUBEPCa/IbHbIE YYeOHbIE JeACTBUSA:

YMEHHE CaMOCTOSTENIbHO OINPEAENATh IeNU JEsTeNbHOCTH, IUIAHUPOBATH,
OCYILECTBJIATh, KOHTPOJIUPOBATh U NPU HEOOXOIUMOCTH KOPPEKTHPOBATH CBOIO
JeSITENBHOCTD, BEIOMpPATh Hanbosee d(hPeKTUBHBIE CITOCOOBI pelieHusl yueOHbIX U
MO3HABATEIBHBIX 3a/a4, CaMOCTOSTEIBHO COCTABISITH WJIH KOPPEKTUPOBATH
MPEIJIOKEHHBIA QITOPUTM JACUCTBUM NPU BBINOJHCHUN 33JaHUM C YYETOM
MOJIYYCHHSI HOBBIX 3HAHUH 00 M3y4aeMbIX OOBEKTaX — BEIIECTBAX M PEAKIHSIX,
OLIEHUBAaTh COOTBETCTBUE MOJYUYEHHOTO pe3yJbTaTa 3asBICHHOW LEIH, YMEHHUE
MCIIOJIb30BaTh M aHAIM3UPOBATH KOHTEKCTHI, MPEJIaraeMbIe B YCIIOBUH 3aJJaHUH.

MPEAMETHbDBIE PE3YJIbTATbI

B cocraBe mpenMeTHBIX pe3ydbTAaTOB IO OCBOEHHUIO 005S3aTEIHHOTO
COJIep>KaHMsl, YCTAHOBJIEHHOTO JaHHOM (QeaepaiibHOM paboueil mporpaMMoi,
BBIICTISIIOT: OCBOCHHBIE OOYYAIOUIMMHCS Hay4YHbIE 3HAHUS, YMEHUS U CIOCOOBI



nedcTBul, crneuuduueckue s OpPEeAMETHOM o0macTu  «XUMHS», BB
NEATENbHOCTH MO  TOJYYEHUIO HOBOTO  3HAHWS, €ro HMHTEPHpETalNH,
peoOpa3oBaHUIO U TPUMEHEHHIO B PA3IMUHBIX YUEOHBIX U HOBBIX CUTYAIIUSIX.

K xoHiy oOydenus B 8 K1aCCe mpeaMeTHbIE pe3yJIbTaThl HA 0a30BOM ypOBHE

JOJDKHBI OTPakaTh CHOPMUPOBAHHOCT Y 00YUAIOIINXCS] YMEHUM!

e PACKPBIBATh CMBICII OCHOBHBIX XMMHUYECKHUX MOHSTHUM: aTOM, MOJEKYIIA,
XUMHUUYECKHI JJIEMEHT, MPOCTOE BEMIECTBO, CIOXKHOE BEIIECTBO, CMECH
(omHOpOAHAS W HEOJHOPOJIHAS), BAJICHTHOCTh, OTHOCHTEIbHAS aTOMHAs U
MOJIEKYJISIpHAsi Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIpHAs Macca,
MaccoBasi JI0JIsl XUMHUYECKOT0 3JIEMEHTa B COCIMHEHUHU, MOJIIPHBINA 00BEM,
OKCHJ], KHUCJIOTa, OCHOBAHHUE, COJIb, JJIEKTPOOTPUIATEIBHOCTh, CTEIECHb
OKHCIICHUSI, XUMHYECKasl peakius, KiacCuPUKaus peakiuil: peakiuu
COCJIMHECHUS, PpEAKLIMHU PAa3JIOKECHUS, PEaAKUUH 3aMEUICHUS, PEeaKIuu
oOMeHa, 2K30- U IHJAOTCPMHUUCCKHE PEaKIIuH, TeIUIOBOU d(pdeKT peakiuy,
PO aToMa, JJEKTPOHHBIM CIIOW aToma, aTOMHas OpOUTalb, pPAJANYC
aToMa, XMMMYECKasi CBS3b, MOJISIPHAS W HEMNOJISIpHAs KOBAJEHTHAsl CBS3b,
WOHHAs CBSI3b, MOH, KaTMOH, aHHUOH, PAcTBOP, MAacCOBasl J0Jisl BEIIECTBA
(porieHTHAs KOHIIEHTPAIIKs) B PaCTBOPE;

e WJUTIOCTPUPOBATh B3aUMOCBSI3b  OCHOBHBIX XMMHUYECKHX TOHITUH H
NPUMEHATH 3TH MOHATHUSA IIPY ONMCAHUH BELIECTB U UX MPEBPAILCHHI;

e CIIOJIH30BaTh XUMHUUYECKYIO CUMBOJIMKY JJIsI COCTaBlIeHUs (HOPMYJT BEIIECTB
Y YPABHCHUU XUMUYECKUX PEAKIINN;

e OIIPENIETISATh BAJIEHTHOCTh ATOMOB DJIEMEHTOB B OMHAPHBIX COEIWHEHUSAX,
CTENEHb  OKHCJCHHUS  DJEMEHTOB B  OWHApHBIX  COCIUHEHUSX,
NPUHAJIEKHOCTh BEIIECTB K OMNPEAECIEHHOMY KJIacCy COEIUHEHUN I10
GopmynaM, BHI XUMHYECKOW CBs3M (KOBaJeHTHAs W WOHHAs) B
HEOPraHUYECKUX COCITMHEHHUSIX;

epackpbeiBaTh cMbIcH llepmogmueckoro 3akona J[. WM. Menneneesa:
JEMOHCTPUPOBATh IMOHMMAHHUE IEPUOAUYECKONM 3aBUCHUMOCTU CBOWCTB
XUMHUYECKUX AJIEMEHTOB OT MX IOJIOKEeHUs B llepumoanueckon cucreme,
3aKOHOB COXPAaHEHHS MAacChbl BEUIECTB, ITOCTOSHCTBA COCTaBa, aTOMHO--
MOJIEKYJISIPHOTO YYEHHMS, 3aKOHa ABOTraapo;

e ONMUCHIBATh M XapakTepH3oBaTh TabmuuHyto ¢opmy llepuogudeckoit
CUCTEMbl XUMHUYECKHUX OJJIEMEHTOB. pa3iuyaTh [OHATHUS «TJIaBHas
noarpynma (A-rpymma)» u «modounas moarpymnmna (b-rpymma)», mansie u
OoJIbIlIMEe TEPHUOJIbI, COOTHOCUTH OOO3HAUEHHS, KOTOpPhIE HMEIOTCA B
tabnuie «llepuonnueckas cucrema XuUMU4Yeckux dyementoB [J[. M.
MenzaeneeBa» € YHCIOBBIMU XAPAKTEPUCTUKAMH CTPOCHUS AaTOMOB



XAMUYECKHX AJIEMEHTOB (COCTaB U 3apsj sapa, 00Ilee YUCIO dIIEKTPOHOB
U pacrpeieNICHHEe UX 10 AIICKTPOHHBIM CIIOSIM);

o KIACCU(UIIUPOBATh XUMHYECKHE DJIEMEHTHI, HEOPTaHMYECKHE BEIIEeCTBA,
XHUMHWYECKHE peakiuu (10 YUCIy M COCTaBY YYaCTBYIOIIMX B pPEaKIMH
BEILIECTB, MO TEIIoBoMY d(hdekry);

e XapakTepHu30BaTh (OMUCHIBATH) OOIIME XUMHUYCCKHE CBOWCTBA BEILECTB
Pa3IUYHBIX KJIACCOB, TOJATBEPXkAAs OMMCAHUE TIPUMEPAMU MOJICKYJISIPHBIX
YPaBHEHUH COOTBETCTBYIOIUX XUMUYECKUX PEAKIUN;

¢ IPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBHCHUMOCTH OT MX KAa4€CTBEHHOTO
COCTaBa, BO3MOXXKHOCTH TMPOTCKAHUS XUMHUYCCKUX NPEBPAIICHUN B
Pa3TUYHBIX YCIOBUSAX;

¢ BEIYHCIISITH OTHOCUTEIBHYIO MOJISKYJISIPHYIO M MOJISIPHYIO MacChl BEIIECTB,
MAacCOBYIO JIOJII0 XHMHYECKOTO »JJIeMeHTa 1o ¢GopMyse COEeIMHEHHS,
MacCOBYIO JIOJII0O BELIECTBA B PACTBOpPE, MPOBOAUTH PACUYETHl IO
YPAaBHCHHUIO XHMHYECKOW PEaKIIHH;

o IPUMEHSATH OCHOBHBIC OIEPAIlUU MBICIUTEIBLHOMN JCSITCILHOCTH — aHAIU3 1
CUHTE3, CpaBHEHHE, O0O0O0OIlIeHHe, CHCTeMaTH3aluIo, KiacCu(UKaluio,
BBISIBJICHUE TMPUYMHHO--CIEACTBEHHBIX CBSI3€M — JUIsI M3Y4YEHHUS CBOWCTB
BEUIECTB W XUMHUYECKHX PEAKIHi, eCTECTBEHHO-HAYYHBIE METO/IbI
Nno3HaHUsT — HaOMI0/IeHue, M3MEpEeHue, MOJEIUPOBAHUE, JKCIEPUMEHT
(peanbHBIN U MBICIICHHBIN);

e CTICZIOBATH MPABUJIaM TOJB30BaHUSI XUMHUUYECKOU MOCYION U J1ab0paTOPHBIM
obopyoBaHHEM, a TaKXe IMpaBWwiIaM OOpaIIeHUs C BeIIeCTBAMU B
COOTBETCTBHM C HMHCTPYKIHMSIMH TIO BBIIOJHEHUIO JAOOPATOPHBIX
XUMHYECKUX OTBITOB IO TMOJYYEHHIO U COOMpPAaHMIO Ta3000pa3HBIX
BemecTB  (BOAOpOAa W KHUCJIOPOAA), TNPUTOTOBICHHUIO PAcTBOPOB C
ONpEAEIEHHON MAacCOBOM J0JIEW PACTBOPEHHOIO BEIIECTBA, INIAHUPOBATH
U TIPOBOJUTH XUMHYECKHE IKCIIEPUMEHTHI M0 PACIIO3HABAHUIO PACTBOPOB
HIeJI0Yed W KHUCIOT C IMOMOIIBI0 WHAWKATOPOB (JTakMyc, (eHOIPTAICHH,
METHIIOPAHX H IPYTHE).

K xoniy oOydenus B 9 K/1aCCe mpeIMeTHBIE PE3yIbTaThl Ha 0a30BOM ypOBHE

JIOJIKHBI OTPAXKaTh CHOPMUPOBAHHOCTD Y OOYJAIOIINXCS YMEHUM:

e DPACKPBIBATh CMBIC OCHOBHBIX XHMHYECKUX TOHSATHI. XUMHUYECKHM
AJIEMEHT, aTOM, MOJIeKyJa, HWOH, KaTHOH, aHWOH, MPOCTOE BEIIECTBO,
CJIO)KHO€ BEIIECTBO, BaJIEHTHOCTH, 3JIEKTPOOTPHUIATEIHLHOCTD, CTEICHb
OKHUCJICHHS, XUMUYECKasl PEaKI[usi, XUMUYECKast CBSA3b, TEIJIOBOU d(PPEeKT
peaknu, MOJb, MOJSIPHBIH  00BEM,  pPacTBOp,  DJICKTPOJHTHI,
HEAJICKTPOJIUTHI, SJIEKTPOJUTUYECKAS] JTUCCOIMAINS, PEAKIIMA HOHHOTO
oOMeHa, KaTaliu3arop, XHMHYECKOE€ paBHOBecHue, oOOpaTUMble U



HEOOpaTUMBbIE peaKIUU, OKUCIUTEIbHO-BOCCTAHOBUTEILHBIE PEAKIINH,
OKHCJIUTEIID, BOCCTaHOBUTEIID, OKHCJICHHWE M  BOCCTaHOBJICHHUE,
aIoTponus, aM(pOTEPHOCTh, XMMHYECKasi CBs3b (KOBaJIeHTHAs, MOHHAas,
METaJUIMUeCKas), KpHCTAUIMYECKas pPeIIéTka, KOPpPO3Ws METaJlIoB,
CIJIaBbl, CKOPOCTh XHMHUYECKOM pEaKUUH, NPEAETbHO IOMyCTUMAas
konneHntpauus [1JIK Beniectna,

e WUUTIOCTPUPOBATh  B3aUMOCBSI3b OCHOBHBIX XMMHUYECKHX TMOHSATHUM W
MPUMEHSTh 3TU MOHATUS MPU ONMCAHUM BEIIECTB U UX MPEBPAILICHU;

e ICTIOJI30BaTh XUMHUYECKYI0 CUMBOJIUKY JJISI COCTaBJIeHUs] OpMYJT BEIIECTB
Y YPAaBHEHUN XUMUYECKUX PEAKIIUN;

e ONIPENICIISITh BAJIGHTHOCTh M CTENIEHb OKUCJICHUS XUMUYECKUX SJIEMEHTOB B
COCMHEHUAX PA3IMYHOTO COCTaBa, MPHUHAJIEHKHOCTh BEIIECTB K
ONpeNeNéHHOMY KJacCy COEQUHEHUN 1o dopMmyrnaMm, BHII XHMHUUYECKOU
cBi3u (KOBaJIeHTHasi, WMOHHAs, METa/UIMYCCKas) B HEOPraHHYECKHX
COCIMHEHUSX, 3aps] MOHA MO0 XMUMHUYECKOU (hopMyre, xapakTep Cpelbl B
BOJIHBIX PACTBOpPAX HEOPraHWYECKUX COCAMHEHMH, THUI KPUCTALIMYECKOU
PELIETKA KOHKPETHOTO BEIIECTBA,;

epackpbiBaTh cMmbica Ilepuogunueckoro 3akona JI. WM. MengeneeBa wu
JNIEMOHCTPUPOBATh €r0 IIOHUMAHHUE. OMNUCHIBATH M XapaKTEPHU30BATH
TabnuuHyo dopmy Ilepuoandeckoit cUCTEMbl XUMHUUYECKHUX JJIEMEHTOB!
pa3jnyaTh IOHATHS «rjaBHas moArpymmna (A-rpymma)» u «ImoOodHas
noarpynmna (b-rpymma)», Majble W OOJBIIHE IEPHOIBI, COOTHOCHUTH
0003Ha4YeHUs, KOTOpPBbIE HMMEIOTCS B TEPUOAUYECKONM TabnuIie, ¢
YUCIIOBBIMH  XapAKTEPUCTUKAMH  CTPOEHHUS  aTOMOB  XHMHYECKHUX
aleMeHTOB (cocTaB H  3apsa  sAapa, OOIIee YHCIO JJIEKTPOHOB U
pacupeleiicHue WX 110 D3JCKTPOHHBIM CIIOSM), OOBICHATH 0OOIIUe
3aKOHOMEPHOCTH B M3MEHEHUHM CBOMCTB BJIEMEHTOB M UX COCIUHCHUN B
npeenax MajibiX MEPUOJOB U TJIABHBIX MOJATPYIIT C YYETOM CTPOCHUSA UX
aTOMOB;

e KJTaCCU(HUITUPOBATh XUMHYECKHE DJIEMEHTHI, HEOPraHWYECKHE BEIISCTBA,
XHUMHYECKHE peakiuu (10 YUCIy M COCTaBy YYacCTBYIOIIUX B PEaKIMH
BCIIIECTB, MO TEIIOBOMY 3(P(hEeKTy, M0 M3MEHEHHUIO CTEIICHEH OKHMCIICHHS
XHUMHYECKUX 3JICMEHTOB);

e XapaKTepH30BaTh (OMUCHIBATH) OOIMHME M CHIEHU(PUUSCKUE XUMUUYCCKHE
CBOMCTBAa MPOCTBIX M CJIOXHBIX BEIIECTB, IMOATBEpPKAasi ONUCAHHUE
NpUMEpaMU MOJICKYJISAPHBIX W HOHHBIX YPAaBHEHHH COOTBETCTBYIOIIUX
XUMHUYECKHUX PEaKInii;

e COCTaBJISATh YPABHEHUS JICKTPOJIUTHUECKON JUCCOIUAIMHA KUCIIOT, IIEI0YeH
Y COJIeH, TIOJHBIE U COKpAIIEHHBIC YPAaBHECHHUS PEaKIMi MOHHOTO OOMEHa,



ypaBHCHHUS PEAKIHA, MOATBEP)KIAIOIINX CYIICCTBOBAHUE TE€HETUYCCKOU
CBSI3U MKy BEIIECTBAMHU PA3IUIHBIX KJIACCOB,

e PACKpBIBaTh  CYIIHOCTh  OKHCJIMTEIHbHO-BOCCTAHOBUTEIBHBIX  PEAKITUI
TIOCPEJICTBOM COCTABJICHHS SJICKTPOHHOTO OajlaHCca ATUX PEaKIIN;

e IPOTHO3UPOBATh CBOWCTBAa BEIICCTB B 3aBUCHUMOCTH OT HMX CTPOCHHS,
BO3MOXHOCTH TIPOTEKAHHMS XUMHUYECKHUX TMPEBPANICHUN B Pa3TUIHBIX
YCIIOBUSAX;

¢ BBIYUCIIITH OTHOCUTEIBHYIO MOJICKYJISIPHYIO U MOJISIPHYIO MacChl BEIIECTB,
MAacCOBYIO JIOJI0 XHMHYECKOTO JJIeMeHTa Mo (GOpMyJie COCIMHCHHS,
MAacCOBYIO JIOJIF0O BEIIECTBA B PAcCTBOpPE, MPOBOJUTH PACUYE€ThI TI0
YPaBHCHHUIO XHMHYECKOW PEaKIIHH;

e COOJIFO/IaTh TIPAaBWJIA TIOJB30BAHMS XHMHUYECKON MOCYI0M U J1a00paTOPHBIM
o0opyJoBaHWEM, a TakKe IpaBuja OOpalieHUuss C BEIIECTBAMH B
COOTBETCTBMM C MHCTPYKIHMSIMH TI0 BBIMOJHCHUIO J1a0OPaTOPHBIX
XHMHYECKUX OIBITOB IO TMOJIYYECHHUIO W COOMPAHHMIO Ta3000pa3HBIX
BellecTB (aMMHUaKa M YIJIEKHCIIOro ra3a);

¢ IPOBOJIUTH PEAKIUH, TOJTBEPIKIAIONINE KAYeCTBCHHBIM COCTAB Pa3IMUHBIX
BCIICCTB. PACIO3HABaTh OMNBITHBIM MTYTEM XJIOPUA-, OPOMHI-, HOIUI-,
kapOoHat-, docdar-, cwimMkar-, cyiabdar-, TUIAPOKCUI-UOHBI, KaTHOHBI
aMMOHHMSI M HMOHBI W3YYCHHBIX METAJUIOB, NPHCYTCTBYIOIINE B BOJHBIX
pacTBOpax HEOPraHUYCCKUX BEICCTB,;

e IPUMCHSATH OCHOBHBIC OIEPAIlUU MBICIUTEIBLHOMN JEITCIBHOCTH — aHAIU3 U
CUHTE3, CpaBHEHHE, O0O0OOIIeHHe, CHUCTEMAaTH3allui0, BBISIBICHUC
IPUYUHHO-CIICJICTBEHHBIX CBS3CH — JIJI1 WM3YYCHHUS CBOMCTB BEINECTB M
XHMHYECKUX PEaKIUi, eCTeCTBCHHO-HAyYHbIC METOABI IO3HAHUS —
HAOJI0CHHE, M3MEPEHUE, MOJICIHUPOBAHUE, IKCICPUMEHT (peajbHBbId U
MBICJICHHBIH).



TEMATUYECKOE NJIAHNPOBAHWE
8 KJTIACC

Ne

HanmeHoBaHWe pas3aenos 1

KonnyectBo yacoB

KOHTpONbHbIe

lNpak Tnyeck e

ANeK TPOHHbIE (LM poBbIE)

n/n Tem NporpaMmb| Bcero o6pasoBaTe/ibHble Pecypchbl
paboThl paboThbl
Pa3gen 1. MNepBoHa4Yas/IbHble XMMWUYECK NE MOHATUSA
XuMus — BaxkHasi 00J1acTh

11 €CTECTBO3HAHUS U 5 9 bubnuoteka [JOK

' MPAKTUYECKOUN AEATENBHOCTH https://m.edsoo.ru/7f41837¢c

gejoBeKa

19 BemecTBa n xumMuyeckue 15 1 bu6mmorekxa [IOK

' peaxiuu https://m.edso0.ru/7f41837c

Hroro mo pazgeny 20

Pasfen 2. BaxHeilume NpeAcTaBUTeNIM HEOPraHNYeCcK UX BELLIECTB
51 Bo3nyx. Kucnopoa. [Tonsitue 5 bubnnorexa [JOK

' 00 okcumax https://m.edsoo.ru/7f41837c
99 Bopopon.Ilonarue o kucimorax 3 1 bu6mmoreka [JOK

' U COJIAX https://m.edso0.ru/7f41837¢c
53 Bona. PactBopsl. [TonsaTue 06 5 1 1 bu6mmoreka [IOK

' OCHOBAHUSAX https://m.edso0.ru/7f41837¢c
24 OCHOBHBIE KJIaCCBI 11 1 1 bu6nmoreka [IOK

' HEOPraHUYECKUX COCIUHECHUI https://m.edsoo.ru/7f41837c

Hroro no pazneny 30

Pasgen 3. MNMepunoanyeck nin 3ak oH 1 Mepuroguyeckas cuctema XmmMmnyeck nx anemeHToB . . MeHaeneea. CTpoeHMe aTOMOB.
XumMmnyeck as cBssb. OKNCNNTENTbHO-BOCCTAHOBUTE/IbHbIE peak Ln



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

[Tepronnueckuii 3aKOH U
IIepuoauueckas cucrema

bubmuoreka [JOK

: 7
31 XUMHUYECKUX 31eMeHToB /. U. https://m.edso0.ru/7f41837c
Mennene-eBa. CTpoeHue atoMma
X .
3 2 OI/IMI/I‘ICCKB}[ CB_?IBI) 8 BI/I6JII/IOTeKa I_[OK
' KHCIHTEIRHO https://m.edso0.ru/7f41837c
BOCCTAaHOBUTCJIbHBIC PCAKIIUA
bu6mmoreka [IOK
Hroro no paszeny 15 https://m.edso00.ru/7f41837¢
p 3 bu6mmorekxa [IOK
C3CPBHOE BpeMA https://m.eds00.ru/7f41837¢
OBIIEE KOJIMYECTBO HACOB I10 68

[TPOI'PAMME



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

9 KNNACC

KonnyectBo 4acoB ONeK TPOHHbIe
Ne i/ HavmeHoBaHWe pa3genos 1 Tem K n (undppoBble)
B nporpamMmbil Bcero 06HTpoanb|e F)GaKT”L'ECK”e obpasoBaTtefibHble
paboThbl paboThbl pecypehi
Pa3gen 1. BelecTBO U XMMNYECK e peak Linu
11 [ToBTOpEeHue U yrnyoieHne 3HaHu 5 1 bubnuoteka [JOK
' OCHOBHBIX Pa3/IesioB Kypca 8 kiacca https://m.edso0.ru/7f41a636
19 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKUX 4 bubmuorexa [JOK
' peaxiuit https://m.edsoo.ru/7f41a636
13 DIIEKTPOJIUTHYECKAS JUCCOIMALIHS. 8 1 1 bubmuorexa [JOK
' XHAMHYECKUE PEAKLIUN B pacTBOpax https://m.edsoo.ru/7f41a636
Hroro mo pazgeny 17
Pa3gen 2. HemeTannbl N X COeAUHEHNSA
51 OO6mrast XxapaKTepUCTUKA XUMHUUYECKHUX 4 1 bubnnorexa [JOK
' anemeHToB VIIA-rpynmel. ["amorenst https://m.edsoo.ru/7f41a636
OOm1ast xapaKTepUCTUKA XUMHYECKHX
2.2 anemeHToB VIA-rpynmsl. Cepa u eé 6 bubmorexa HOK
' S https://m.edso0.ru/7f41a636
COCTMHCHUS
OOm1ast xapaKTepUCTUKA XUMHYESCKHX
2.3 anemeHToB VA-Trpynmsl. A3ot, pocdop u ux 7 1 bubmmorexa HOK
' DYIHRL- ’ P https://m.eds00.ru/7f41a636
COCTMHCHUS
OO01as XxapakTepUCTUKa XUMUYECKHX
2.4 anemeHToB |VA-rpynmel. Yriepona u 8 1 2 bubmorexa HOK
' . PYTHIBE poat https://m.edsoo.ru/7f41a636
KPEMHUH U UX COCTUHEHUS



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

Wroro mo pazueny 25
Pa3gen 3. MeTan/ibl N X coegUHEHNSA
. bubnuotexa [JOK
3.1 Obmpue CBOHCTBA METANIOR 4 https://m.edsoo.ru/7f41a636
. bubnuotexa [JOK
3.2 Baxueiimme MeTayuIbl 1 UX COSTUHEHUS 16 httos://m. eds00.ru/7f41a636
Wroro mo pazmeny 20
Pasgen 4. XvMusa 1 oK py>katoLLias cpeja
4.1 B TBa U MaTepHaJIbl B )KU3HU YeJIOBEKa 3 bubmorexa [TOK
' etec P . https://m.edsoo.ru/7f41a636
Hroro mo pazmeny 3
p o6 Bbe 3 bu6mmorexa [{OK
C3CPBHOC BpEMA https://m.edsoo.ru/7f41a636
OBLIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68



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




NOYPOYHOE INMNJ1IAHNPOBAHWE

8 KJTACC
KosinyecTBo Yacos SNEeK TPOHHbIE
Ne [Jata unpoBsble
Tema ypoka
n/n yp Bcero KOGHTpoanb'e anaK ThHeckne n3yyeHus | obpasoBaTefibHble
paboThbl paboThbl pecypehi
1 [Ipenmer xumuun. Ponp XuMuM B KU3HU 1 bu6mmoreka [IOK
yenoBeka. Tena u BemecTna https://m.edsoo.ru/ff0d210c
2 [TonsiTHE O METOAAX TIO3HAHUS B XUMUU 1 bubmorexa HOK
A https://m.edsoo.ru/ff0d227e
[IpakTnueckas padora Ne 1 «[Ipasuia
3 paboTHl B Ta0OPATOPUN U TPUEMBI 1 bubnuorexa [JOK
oOpaieHus ¢ 1a00paTOPHBIM https://m.edsoo.ru/ff0d23dc
000pyI0BaHUEM»
Yucteie BemecTBa 1 cMecH. CriocoObl bubnuoreka [JOK
4 . 1
paszesieHust cMecen https://m.edsoo.ru/ff0d26ca
[IpakTrueckas padora Ne 2
5 «Paznenenue cmeceit (Ha mpumepe 1 bubmorexa [JOK
. p p https://m.edsoo.ru/ff0d28c8
OYHUCTKH [TOBAPEHHOM COJIN)»
bubmuoreka [JOK
6 A 1
TOMBLH MONSKYIBE https://m.edsoo.ru/ff0d2a6¢c
7 XUMHUYECKHUE 3JIEMEHTBI. 3HAKH 1 bubmuoreka [JOK
(cMMBOJIBI) XUMHUYECKHX DJIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 [IpocTbie U clOXKHBIE BEIIECTBA 1 bubmorexa HOK
P - https://m.edsoo.ru/ff0d2a6¢c
9 ATOMHO-MOJIEKYJIIPHOE YUYEHUE 1 bubmmorexa [JOK

https://m.edsoo.ru/ff0d2d50



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

3aKOH MOCTOSHCTBA COCTaBa BCIICCTB.

bubmuoreka [JOK
1 X .B
0 umMirieckas popmyna. Barentrocts https://m.edsoo.ru/ff0d2eae
ATOMOB XMMHYECKHUX JIEMEHTOB
11 OTtHocuTenbHAsI aTOMHAsI Macca. bubnuoreka [IOK
OTHOCHUTENBHAs MOJIEKYJISIpHAs Macca https://m.edsoo.ru/ff0d323c
12 MaccoBas 10151 XUMHYECKOTO bu6mmoreka [IOK
3JIEMEHTA B COEIMHEHUU https://m.edsoo.ru/ff0d350c
13 Konunuecto BemnectBa. MoJib. bu6mmoreka [IOK
MonsipHas macca https://m.edso0.ru/ff0d5230
14 DU3NYECKUE U XUMUYECKUE SBICHUS. bubmuorexa [JOK
XuMuYecKasi peakuus https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haky n yciioBHs MPOTEKAHUS bubnnorexa [JOK
XUMHUUYECKUX PEaKIUi https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHHUsI MaCChl BEIIECTB. bubnnorexa [JOK
XUMHUYECKUE YPAaBHEHUS https://m.edsoo.ru/ff0d3b88
Brruncienust KoaudecTBa, MacChl
17 BEILIECTBA 110 YPABHCHHUSAM XHMHUYECKUX bubmorexa HOK
m . P https://m.edsoo.ru/ff0d5708
peaKIuii
Knaccudukanus XuMUIecKuX peakiuii
18 (coenuueHUS, PA3IOKEHUSL bubmorexa [JOK
P ’ https://m.edsoo.ru/ff0d3f34
3aMelleHns, 0OMeHa)
M. B. JIoMOHOCOB — y4€HBIii-
19 sHnuKIoneauct. O6o0eHNe 1 bubmmorexa OK
H AHCT: Hf https://m.edsoo.ru/ff0d40c4
CUCTEeMaTH3aIus 3SHAaHUI
20 KonTtponpHas padora Nel mo teme bubnuorexa [JOK
«BelmecTBa 1 XUMUYECKUE PEAKIIUN» https://m.edsoo.ru/ff0d4290
21 Bo3nyx — cmecs rasos. Cocras bubnuorexa [JOK



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

Bo3ayxa. Kucnopos — anemeHT u
npocToe BemecTBo. O30H

https://m.edsoo.ru/ff0d448e

dusznueckre 1 XUMUYECKHE CBOMCTBA

22 Kucsopo/a (peakii OKUCICHHSI Bubnroreia LIOK
poa (peari ' https://m.edsoo.ru/ff0d4614
ropenue). [ToHstue 06 okcumax
CriocoObl oy4eHus: KUCI0poaa B
23 J1a00paTOPHH M MPOMBIIIJICHHOCTH bubmorexa HOK
patop P ’ https://m.edsoo.ru/ff0d497a
[Ipumenenune kucnopoaa
TennoBoii a3 pext xummueckoin
24 peaKuuu, MOHITHE O bu6mmoreka [JOK
TEPMOXMMHYECKOM YPaBHEHUH, IK30- U https://m.edso0.ru/ff0d4790
SHIOTEPMHYCCKUAX PEAKIIAIX
TommuBo (HedTh, yroib U METaH).
25 3ar 513HeH(1/Ie(11;03 . a, CItoCOObI Zro bubmmorexa [TOK
P AYxS, https://m.edsoo.ru/ff0d4c4a
MPEAOTBPAIICHUS
[IpakTrueckast padota Ne 3 mo Teme
26 «[TomyueHnue u coOupaHue KUcIopoaa bubmorexa HOK
i . p poaa, https://m.edsoo.ru/ff0d4ae2
M3Yy4YEHHUE e€ro CBOMCTB»
97 Bopopon — sneMeHT u mpoctoe bubmuoreka [JOK
BeniecTBo. Haxoxaenue B mpupoe https://m.edsoo.ru/ffod4ddo
28 dusznyecKkrue U XMMHUYECKHE CBOMCTBA bubmuoreka [JOK
Bojopoaa. [Ipumenenue Bogopoaa https://m.edsoo.ru/ffod4ddo
bubmuoreka [JOK
29 I1
OIITHE © KHCTOTAX | COIIx https://m.edsoo.ru/ff0d50d2
30 CrniocoObI moy4eHus: BOJ0po/ia B bubnmnoreka [JOK
nabopaTopuu https://m.edsoo.ru/ff0d4dd0
31 IIpakTtuyeckas padora Ne 4 o reme bubnuorexa [JOK

«[Tomydyenue u cobupanue BOAOPO/A,

https://m.edsoo.ru/ff0d4f42



https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4f42

HU3yYECHHUE €0 CBOMCTB»

ModnsipHblii 00BEM ra3oB. 3aKoH

bubmuoreka [JOK

32
ABoraapo https://m.edsoo.ru/ff0d542e
Brrunciaenus 00béMa, KoJIMyecTsa
33 BEIIECTBA Ia3a 10 €ro H3BECTHOM bubmmorexa LOK
. Y https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEIIECTBA WIH 00BEMY
Brruucnenust 00€MOB ra3oB 1Mo
34 ABHEHHIO PEaKIIUU Ha OCHOBE 3aKOHA bubmorexa HOK
P " P . https://m.edsoo.ru/ff0d5708
00BEMHBIX OTHOIIECHUH T'a30B
35 DOu3nvecKue U XUMUYECKHE CBOMCTBA bu6mmoreka [IOK
BOJIbI https://m.edsoo.ru/ff0d587a
CocraB ocHoBanuii. [TonsTue 06 bubnuorexa [JOK
36
WHIUKATOpax https://m.edsoo.ru/ff0d59e2
Bona kak pactBopurens. HacelleHHbIe
37 u HI;HaCBIpeHHBIIe) aCTBOPBI MH;CCOBaH Bubmmorexa LIOK
= P PP https://m.edsoo.ru/ff0d5b40
JIOJISL BEIIECTBA B PACTBOPE
[Ipaktrueckast padota Ne 5 o reme
38 «IIpuroToBieHue pacTBOPOB C bubnunorexa [JOK
onpeAeEHHON MacCOBOM A0Jen https://m.edsoo.ru/ff0d5eba
pPacTBOPEHHOTO BEIIECTBA»
39 KonTponsHas padota Ne2 mo teme bu6nuoreka [JOK
«Kucnopoa. Bonopona. Bona» https://m.edsoo.ru/ff0d6342
40 Oxcuppl: cocTaB, KinaccupuKarms, bubnuoreka [IOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[Tomyuenune u XuMHUYECKUE CBOMCTBA
bu6mmoreka [IOK
41 KHUCJIOTHBIX, OCHOBHBIX U aM(OTEPHBIX

OKCHIO0B

https://m.edsoo.ru/ff0d664e
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42 OcHoBaHus: COCTaB, Ki1accuUKaIms, bubnmoreka [[OK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
43 [Tony4yenue u XMUMUYECKUE CBOUCTBA bubnuoreka [IOK
OCHOBaHMHI https://m.edsoo.ru/ff0d67ca
44 Kucnotsl: cocraB, Kiaccudukanus, bu6mmoreka [IOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee?
45 [Tony4yenue u XMUMHUYECKHE CBOWCTBA bubnnorexa [JOK
KHCJIOT https://m.edsoo.ru/ffOdfee2
Conu (cpennue). HOMEHKIIATypa,
46 cnoco((SLII) 0T )eHI/ISI XHMHqZI:KI/Ie bubmorexa [JOK
- ¥ ' https://m.edsoo.ru/00ad9474
CBOMCTBA
[Mpaktuyeckas pabora Ne 6. Pemrenue
AKCIIEPUMEHTAIBHBIX 3a]1a4 110 TEME bu6mmorekxa [IOK
a7
«OCHOBHBIE KJIACCHl HEOPTAHUYECKUX https://m.edso0.ru/00ad9b7c
COEIUHEHUI»
48 I'eneTnueckas cBsI3b MEXIY KJIacCaMU bubnnorexa [JOK
HEOPraHUYECKUX COCIUHECHHI https://m.edsoo.ru/00ad9a50
bu6mmoreka [JOK
49 O0001IeH e U cUCTEMaTU3alMsl 3HAHUH
m H https://m.edso0.ru/00ad9ch?2
KontponbHas padota Ne3d o teme
50 "OCHOBHBIE KJIACChI HEOPIraHUYECKHX bubmorexa LOK
. P https://m.edsoo.ru/00ad9ela
CcOeIMHEHUH
[TepBbie MOMBITKU K1acCU(UKAITUN
51 XUMHUYeCKuX djeMeHToB. [lonsarue o bubmorexa HOK
' https://m.edsoo.ru/00ad9ffa
TpYIIax CXOAHBIX SJIEMEHTOB
[leproaudeckuii 3aKOH U
p bu6mmoreka [IOK
52 [lepuoauieckasi cucreMa XUMHYECKUX

anemeHTOB J[. . MeHneneena

https://m.edsoo.ru/00ada52c¢
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bubmuoreka [JOK

53 II ) )
CPHOABL, TPYHIIBL, TOATPYIHET https://m.edsoo.ru/00ada52c
54 Crpoenue aromoB. CocTaB aTOMHBIX bubnuotexa [JOK
anep. U3oronsl https://m.edsoo.ru/00ada342
CtpoeHnue 31eKTPOHHBIX 000JI09eK
. bubnuotexa [JOK
55 aTOMOB 371eMeHTOB llepruoanueckoit
https://m.edsoo.ru/00ada6bc
cucremsl /1. 1. MenzaeneeBa
XapakTeprucTUKa XHMHIECKOTO
56 3JIEMEHTA 10 €T0 MOJIOKEHUIO B bubnuotexa [JOK
[Tepuonnueckoini cucreme 1. U. https://m.edsoo.ru/00ada824
MenneneeBa
3navenue [leproanueckoro 3aKoHa s
57 pa3BuTHA HayKu U npaktuku. J[. 1. bubnnorexa [JOK
MenneneeB — y4E€HBIHN, NEIAror u https://m.edsoo.ru/00ada96e
TpaKJIaHUH
DIIEKTPOOTPUIIATETLHOCTh ATOMOB bubnnorexa [JOK
58
XUMHYECKUX 3JIEMEHTOB https://m.edsoo.ru/00adaab8
bu6mmoreka [JOK
59 14
ONHA XUMHHCCKA CBA3D https://m.edsoo.ru/00adac34
60 KoBanentnas nosisipHas XuMuueckas bubnunorexa [JOK
CBSI3b https://m.edsoo.ru/00adaab8
61 KoBaneHTHas HENoOJIsApHAs XUMUYECKas bubmuoreka [JOK
CBSI3b https://m.edsoo.ru/00adaab9
bubmuoreka [JOK
62 C
TETICHE ORHCICHI https://m.edsoo.ru/00adae28
63 OKHUCIUTETbHO-BOCCTAHOBUTEIIbHBIC bubmuoreka [JOK
peakuuu https://m.edso0.ru/00adb076
64 OKHCIUTEIN ¥ BOCCTAaHOBUTEIIN bu6mmoreka [IOK
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https://m.edso0.ru/00adb076

65 KonTtponpHnas padora Ned o teme 1 bubmuoreka [IOK
«CTtpoeHue atoMa. XMMHUYECKasl CBS3b» https://m.edso0.ru/00adb486
66 PesepBHbiit ypok. O60011eHE U 1 bubnuoreka [IOK
cucTeMaTu3alus 3HaHUI https://m.edsoo.ru/00adb33c
67 PesepBHbiit ypok. O60011eHIE U 1 bubnnorexa [JOK
CcHUCTeMaTU3alus 3HaHUI https://m.edsoo.ru/00ad9ch2
68 PesepBubIit ypok. O6001IEHNE U 1 bubnuotexa [JOK
CHUCTeMaTU3alus 3HaHUI https://m.edsoo.ru/ff0d61c6
OBUIEE KOJIMYECTBO YACOB I10 68

[TPOI'PAMME
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9 KNNACC

KonnyectBo yacoB

ONeK TPOHHbIe

Ne Tema Vboka K n [Jata unpoBsble
n/n yp Bcero 06H TPOnbHbIE pGaKTV'L'ECKme N3yyeHus | obpasoBaTefibHble
paboThbl paboThbl pecyphl
[Teproanyeckuii 3aK0H.

1 [Iepnoauueckas cucrema 1 bubnuorexa [JOK
XUMUYECKUX ieMeHToB JI. M. https://m.edsoo.ru/00adb59e
Menneneena
3aKOHOMEPHOCTH B U3MEHEHUHU

2 CBOMCTB XUMHUUYECKHX DJIEMEHTOB 1 bubmorexa HOK

. https://m.edsoo.ru/00adb6b6
MEPBBIX TPEX MEPUOJIOB

3 Knaccudukanust 1 HOMEHKIaTypa 1 bubnuoreka [JOK
HEOpPraHUYECKUX BEUIECTB https://m.edsoo.ru/00adb7e2

4 Bunnl XuMH4ecKoil CBSI3U U THIEI 1 bu6mmorexa [JOK
KPUCTAJUTMYECKUX PEHIETOK https://m.edsoo.ru/00adbac6
KontponbHas padota Nel mo teme

5 «[ToBTOpeHue u yriyoaeHne 3HaHUI 1 1
OCHOBHBIX pa3ziesioB Kypca 8 kiacca»

5 Krnaccudukanus XumMuaeckux 1 bu6nuoreka [IOK
peakuuii o pa3InyHbIM NpPU3HAKAM https://m.edsoo.ru/00adbch0
[ToHsiTHE O CKOPOCTH XUMHYECKON

7 eakiuu. [IoHITHE O TOMOTCHHBIX U 1 bubamorexa [JOK
Peariy. https://m.edsoo.ru/00adbe9a
TeTEePOre€HHBIX PEAKIMIX
[loHATHE O XMMUYECKOM PABHOBECHUHU.

8 @DaKTOphl, BIUSIONINE HA CKOPOCTh 1 bubmmorexa [JOK

PP N P https://m.edsoo.ru/00adc28c
XUMUYECKON PeaklUy U MOJOKEHUE
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XUMHYCCKOT'O PaAaBHOBCCHUS

OKHCIUTEIBHO-BOCCTAHOBUTCIBHBIC

bubmuoreka [JOK

9
peakuuu https://m.edsoo.ru/00adcade
Teopus 27EKTPOIUTHYECKON
10 mucconuanuu. CHILHEIE U cl1a0ble bubnmorexa HOK
) https://m.edsoo.ru/00adcd68
AIEKTPOIUTHI
11 HoHHbIe ypaBHEHUS PEAKIIUN bubmmorexa [JOK
P peakn https://m.edsoo.ru/00add448
XUMHYECKHE CBOMCTBA KUCJIOT U
12 OCHOBaHUH B CBETE IIPEJICTABIIEHUN bubmorera [TOK
pvﬂ https://m.edsoo.ru/00add5d8
00 2JIEeKTPOIMTHYECKOU TUCCOIUAITNN
XHUMHUYECKHE CBOMCTBA COJIEH B CBETE
13 IpencTaBiIeHU 00 bubnmorexa LOK
pex . https://m.edsoo.ru/00add8b2
ANEKTPOIUTUUECKOU TUCCOITHAITIT
14 TTousarue o ruaponuze conei bubmmorexa [IOK
AP https://m.edsoo.ru/00add9d4
15 O06o0meHre U CHCTEMAaTH3aIIHS bubnuoreka [JOK
3HAHUI https://m.edsoo.ru/00addd12
[TpakTrueckas padota Ne 1.
16 «Pemenne sxcriepuMeHTAIbHBIX Eubmaorexa ITOK
P https://m.edsoo.ru/00addbfa
3a1au»
KonTponsHas padota Ne2 mo teme
17 «DIIEKTPOIUTHUECKAST TUCCOLIMALINS Eubmiorexa OK
p 8 HHAT. https://m.edsoo.ru/00addecO
XHUMHUYECKHE PEAKIIUU B PACTBOPaX»
OO0111as1 XapaKTepPUCTHKA TaJIOTEHOB.
18 XI/III\I/III/I‘ICCKI:/IG CBIz)ﬁCTBa Ha IIpUMeEDPE Eubmiorexa HOK
p p https://m.edsoo.ru/00addfe2
XJopa
19 Xnoposojopoa. CosiHast KMCIIOTA, bubnuorexa [JOK
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XUMHUYECKHE CBOMCTBA, MOJyUEHHUE,

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

MIPUMEHEHHE
[IpakTtuyeckas padora Ne 2 o reme
20 «[Tomryuenne coONTHON KHUCIOTHI bubamorexa [OK
YCHHE Ea ’ https://m.edsoo.ru/00ade348
n3y4yeHue e€ CBOMCTB»
Brruncnenus mo ypaBHEHUSIM
21 XUMHUYECKUX PEaKIUi, €CITU OJIUH U3 bubamorexa [OK
PCAKIITH, & https://m.edsoo.ru/00ade488
peareHTOB JaH B U30BITKE
29 OO6m1ast XxapakTepUCTUKA SJIEMEHTOB bubnuotexa [JOK
VIA-rpyniist https://m.edsoo.ru/00ade64a
AnnoTtponHbie MOIU(UKALIUU CEPBI.
23 Haxoxnenue cepbl 1 €€ coeTMHEHNI bu6mmorexa [JOK
B Npupoje. XUMHUYECKHE CBOMCTBA https://m.edsoo.ru/00ade64a
cepbl
CepoBoiopoa, CTpOCHHE, bubnnorexa [JOK
24 .
(bu3MYecKre U XUMUYECKHUE CBOWCTBA https://m.edsoo.ru/00ade802
Oxkcuppl cepbl. CepHasi KUCITOTA,
25 (bu3HYecKre U XUMUYECKHUE CBOWCTBA bubmorexa HOK
’ https://m.edsoo.ru/00adea28
MIPUMEHEHHE
XUMUYECKUE PeaKIiH, JIeKaIUe B
OCHOBE MTPOMBIIIJIEHHOTO criocoba
26 MOJTYy4YEHUS] CEPHOU KUCIIOTHI. bubnuoreka [IOK
XHUMHUYECKOE 3arpsi3HEHUE https://m.edsoo.ru/00adec8a
OKpYKaIoIlel Cpeibl COSIMHEHUSIMU
cepbl
97 Brruncienue MaccoBoi J0JIM BBIXO/1a bubmuoreka [JOK
MIPOAYKTA peaKkuu https://m.edsoo.ru/00adec8a
28 OO1m1as xapakTepucTHKa 3J1EMEHTOB bubnuorexa [JOK
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VA-rpynsl. A30T, pacipocTpaHEHHE
B IIpupoje, Gpu3ndeckue u
XMMHUYECKHE CBOMCTBA

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

AmMHEaK, ero Gpu3NIecKue u

29 XUMHYECKHE CBOMCTBA, MOJIYICHUE U bubmorera [JOK
' v https://m.edso0.ru/00adf004
MIPUMECHCHHE
[MpakTiaeckas padorta Ne 3 mo Teme
30 «l?lon eHue aleMHaKa H3y4YCHHUE €ro bubmorexa HOK
e Stk https://m.eds00.ru/00adf180
CBOHCTB»

31 A3OTHas KUCTOTa, €€ pu3nueckne u bu6mmoreka [JOK
XUMHUUYECKUE CBOMCTBA https://m.edso0.ru/00adf306
Hcrosb30BaHMe HUTPATOB U COJICH
aMMOHHSI B KAY€CTBE MUHEPAITLHBIX

32 00peHunii. XUMUIECKOE bubmmorexa [OK
yA00p ' . https://m.edsoo.ru/00adf518
3arpsA3HEHNE OKPYXKAIOMIEH CpeIbl
COCTMHEHUSIMHU a30Ta
docdop. Oxcun pocdopa (V) u

33 (bocc%)o pHaﬂ Kan(fTa (b(bI/II)SI/I(‘Ie)CKI/Ie u bubmmorexa [JOK

P N https://m.edso0.ru/00adf68a
XUMHUYECKHE CBOMCTBA, TIOJy4YEHUE
Hcnons3oBanue docdaToB B

34 Ka4yeCcTBE MUHEPAIBHBIX YI00pEHUH. bubnunorexa [JOK
3arpsi3HEeHUE IPUPOJHON CPEbI https://m.edsoo.ru/00adfc20
dbocdaramu
VYriepon, pactipoCTpaHEHUE B

35 npu z j gmnrt){ec;l)/le U XUMHUYECKHE bubmorexa HOK

P P Ao https://m.edsoo.ru/00adfd9c
CBOMCTBa
36 Oxcuapl yriaeposa, ux Guandeckue u bubnmnoreka [JOK

XHMHUYECKHE CBOMCTRA.

https://m.edsoo.ru/00adfebe
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DKojorudyeckue npoOIemsl,
CBsI3aHHBIC ¢ oKcuoM yriepona (1V)

37 VYroJibHAsI KUCIIOTA U €€ CONu bubmmorexa LOK
https://m.edsoo.ru/00ae006¢c
[IpaxTrueckas padora Ne 4 o Teme

38 "[losrydyeHue yriekucioro rasa. bubnuoreka [JOK
KauectBennas peakius Ha kapOoHaT- https://m.edsoo.ru/00ae027e
HoH"

[TepBoHauanbHBIEC TOHATHS 00
39 OpPraHNYECKUX BEIIECTBAX KaK O bubnmorexa LOK
p https://m.edso00.ru/00ae054e
COCIMHEHUSX yTiIepoaa
40 Kpemuuii u ero coeinHeHUs bubmmorexa [TOK
p https://m.edso0.ru/00ae080a
[Ipaktuueckas padota Ne 5. Pemenue

41 AKCIIEPUMEHTAIBHBIX 3a]1a4 110 TEME bubnnorexa [JOK
«BaxHelmuye HeMeTaulbl U UX https://m.edsoo.ru/00ae0bf2
COCTMHCHUS
KontponbHas padorta Ne3 o teme

42 «BaxxHenme HeMeTaubl U UX bubmorexa HOK

https://m.edsoo.ru/00ae0el8
COCTMHCHUS
OO6m1ast XapaKTepUCTUKA XUMHUUYECKUX
3JIEMEHTOB — METAJIOB.

43 MeTtannnyeckas CBSI3b U bubmuoreka [JOK
MeTaJUIMYeCKas KpUCTaIndecKas https://m.edsoo.ru/00ae103e
pemérka. Gu3nyecKue CBOMCTBA
METaJJIOB

44 XUMHYECKHE CBOMCTBA METAIJIOB. bubmuoreka [JOK

DNEKTPOXUMHUYECKUN g

https://m.edsoo.ru/00ael156
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HaIpsHKEHUH METAIIIOB

O01u1re cnocoObl MoTyYeHUs
metaioB. CnnaBel. BeraucineHus no

bu6mmoreka [IOK

45 i,
YPABHCHITIM XUMIHCCKHX peaiiitn https://m.edso0.ru/00ae1156
€CJIM OJIMH U3 PEareHTOB COACPKUT
MIPUMECH
46 TTouaTrne 0 KOPPO3UN METAILIOB bubnmorexa LOK
pp https://m.edso0.ru/00ae1278
bu6mmoreka [IOK
47
[lenourpie MeTaib https://m.edso0.ru/00ael4b2
48 OKcHuIBl M TUAPOKCHUIBI HATPUS U bubnuorexa [JOK
Kaaus https://m.edso0.ru/00ael4b2
49 [[lenoyHO3EMENBbHBIE METAIIIBI — bubnuorexa [JOK
KaJbIIMA U Maraum https://m.edso0.ru/00ael5e8
50 Baxkueiimme coequHEeHNS KAIbIUS bubmmorexa [IOK
a H https://m.edso0.ru/00ael5e8
51 O00011eHNE U CUCTEMATH3ALHS
3HAHUI
JKEcTkocTh BoABI M CIOCOOBI €€ bubmuoreka [JOK
52
YCTpaHEHHUS https://m.edso0.ru/00ae1886
ITpaxtrueckast padora Ne 6 mo Teme
53 "}Ip(éCTKOCTL BOpLI 1 METOJEI €6 bubmorexa HOK
. A A https://m.edsoo.ru/00aelae8
yCTpaHEeHHs
bubmuoreka [JOK
54 An I
FOMIHIH https://m.edsoo.ru/00aelc64
55 AmdoTepHble CBOICTBA OKCHIA U bubnuorexa [JOK

TUAPOKCHIA

https://m.edsoo.ru/00aelc64
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bubmuoreka [JOK

56 Kenezo
https://m.edso00.ru/00ae1d86
57 Oxkcuibl, THAPOKCUIBI M COJIH JKeTie3a bubnuotexa [JOK
(1) u xenesa (111) https://m.edsoo.ru/00ae35e6
58 O0600111eH1E U CUCTEMATHU3ALUS
3HAaHHUI
[IpaxTueckas padborta Ne 7. Pemenue
JKCIIEPUMEHTAIIBHBIX 3a7a4 10 TEME bubnnorexa [JOK
59 .
«BaxuHenmue MeTauibl 1 UX https://m.edsoo.ru/00ae3de8
COEIMHEHUsI»
Brruucnenus mo ypaBHEHUSIM
XUMHUYECKUX PEaKIIUi, €CIIU OJIUH U3
60 peareHToB AaH B U30BITKE WU bubnnorexa [JOK
COIEPKUT IpUMecH. Beruucienus https://m.edso00.ru/00ae1750
MacCOBOM JIOJIM BBIXOJa IIPOIyKTa
peakuuu
61 O06006111eHrEe U cCUCTeMAaTH3alIHs
3HAHUU
KontponbHas padota Ned o teme
62 «Baxkneiilme MeTauibl U UX
COEIMHEHUS»
BemecrtBa u marepuaisl B bu6nuoreka [IOK
63 .
HOBCEIHEBHOM KU3HU YEJIOBEKA https://m.edso0.ru/00ae3f50
64 XUMHYECKOE 3arpsi3HEHUE bu6nuoreka [IOK
OKpY’Karollen cpeibl https://m.edso0.ru/00ae4270
65 Ponp xumuu B periennn bubnuorexa [JOK
HKOJIOTHYECKUX MTPOoOIIeM https://m.edso0.ru/00ae4270
66 Pezepnblit ypok. O0o011eHue u bubnuorexa [JOK
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https://m.edsoo.ru/00ae4270

cUCTeEMAaTU3alus 3HaAaHUN

https://m.edsoo.ru/00ae0d0a

67 PesepBHbiit ypok. O60011IEHNE U 1 bubmuoreka [IOK
CHCTEeMaTH3aI1s 3HAaHUH https://m.edsoo.ru/00adb33c
68 PesepBubiit ypok. O6001IeHNE 1 1 bubnuotexa [JOK
CHCTEeMaTH3aI1s 3HAaHUH https://m.edsoo.ru/00ad9ch2
OBIIEE KOJIMYECTBO YACOB I10 68

[TPOTPAMME



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




YYEBHO-METOONYECKOE OBECIIEHEHUNE
OBPA3OBATEJIbHOI'O NMPOLIECCA
OBA3ATEJIbHbIE YHEBHbIE MATEPUAJIbI ONA YHEHNKA

» Xumusi, 8 kinacc/ I'abpuensu O.C., Ocrpoymos W.T'., Cnagkos C.A., AKIIMOHEpHOE 00IIECTBO
«M3narenbcTBO «IIpocBemenne»
* Xumus, 9 xinacc/ I'abpuensu O.C., Octpoymos W.T'., Cnagxos C.A., AKIOHEpHOE 00IIECTBO
«M3narenbcTBO «IIpocBemenne»

METOOANYHECKUE MATEPUAJIbI ONTA YUNTENA

* Xumus, 8 xiacc. [IpoBepounbie 1 KOHTpOsbHBIE paboThl/ ["adpuensu O.C., JIpicoBa I'.T".,
AxmmonepHoe obmectBo «M3narenscTBo «IIpocBemnienne»

* Xumus, 9 kiacc. [IpoBepounbie u KOHTpOJbHBIE paboTel/ ["abpuessa O.C., JIsicoa I'.T".,
AxmmronepHoe obmiectBo «M3matenscTBo «IIpocBemnienne»

LIN®POBbLIE OBPASOBATEJIbHbBIE PECYPCbI 1 PECYPCbI CETU

NHTEPHET

https://resh.edu.ru/
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