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HOACHUTEJIBHASA 3AIIMCKA

[Tporpamma mo XMMHH Ha YPOBHE OCHOBHOT'O 00IIero 00pa30BaHusl COCTaBIIEHA Ha
OCHOBE TpeOOBaHMI K pe3ylibTaTaM OCBOEHHUSI OCHOBHOW 0Opa30BaTesbHOM MPOrpaMMbl
OCHOBHOTO o01iero oopaszoBanus, npeacraBieHHbIx B ®I'OC 00O, a takxe HA OCHOBE
benepanbHOl paboyeil MporpaMMbl BOCIIUTAHUS M ¢ YYETOM KOHIEHIIUU MperogaBaHus
ydyeOHOro mpeamera «XuMHUsS» B 00pa3oBaTelbHBIX oOpraHu3auusx Poccuiickoi
denepanni.

[Tporpamma o XUMHH AAET NPEACTABICHUE O LENSIX, 00IIel cTpaTerut oOydeHus,
BOCIHUTAHUS M Pa3BUTHUS 00yUaIOIIUXCS CPEICTBAMU Y4eOHOTO MpeIMeTa, yCTaHABINBAET
00s13aTeNIbHOE TMPEIMETHOE COJEpKAHHME, IPEAYCMAaTPUBAET pACHpPENEICHUE €ro I0
KJIaccaM M CTPYKTYPUPOBAHUE IO pa3ziejiaM U TeMaM IPOrpaMMBbl [0 XUMUU, OIIPEAEIISAET
KOJIMYECTBEHHbIE W KAYECTBEHHBIE XapaKTEPUCTHKU COAEPKAHUS, PEKOMEHIYEMYIO
MOCJIEIOBATENIBHOCTh ~ M3YYEHHs]  XUMHM C  Y4ETOM  MEKIPEIMETHBIX  H
BHYTPUIIPEAMETHBIX CBSI3€H, JOTMKHA y4e€OHOro Mpolecca, BO3PACTHBIX OCOOEHHOCTEU
0o0Oy4aromuXxcsi, ONpeAeNseT BO3MOXHOCTU TpEAMETa IJsi pealu3aluu TpeOOBaHMM K
pe3ysbTaTaM OCBOEHHUSI OCHOBHOW 0Opa30BaTesbHON IMPOrpaMMbl Ha YPOBHE OCHOBHOTO
oOmiero oOpa3oBaHusl, a TaKke TpeOOBaHUM K pe3yibTaTaM OOYYEHHS XUMHUU HA YPOBHE
1ene M3ydeHus mpeiMeTa U OCHOBHBIX BHUJOB Y4eOHO-TIO3HABATEIbHOU IEATEIbHOCTH
o0y4aroIerocst o OCBOCHUIO Y4eOHOTO COJIep KaHMsL.

3HaHME XHMHHM CIYXUT OCHOBOM i (OPMHpPOBAHUS  MHPOBO33PEHHUS
oOyuyarolerocs, ero MpeaCTaBIeHU O MaTEpPUATbHOM E€AUMHCTBE MHpa, BAXHYIO POJb
UrparT GopMUpYyEeMbIe XUMHEH MpPeICTaBICHHUS O B3aUMOIPEBPAIIEHUAX YHEPTHUH U 00
HBOJIIOIIMM BEUIECTB B MPUPOJIE, O MYTIX pELICHUS INI0OATbHBIX MPOOJIEM YCTOMYHMBOIO
pPa3BUTHUS YEJIOBEUECTBA — CBIPHEBOM, JHEPreTHYECKOW, MUIIEBOM M 3KOJOTMYECKOU
0e30macHOCTH, TPOOJIEM 3IPABOOXPAHCHHS.

N3ydyeHue Xxumuu:

CIOCOOCTBYET peau3allMi BO3MOXHOCTEH AJii caMopa3BUTHUS U (HOPMUPOBAHUS
KyJbTYPbI JUYHOCTH, €€ 0011el 1 PYHKIIMOHATILHON rPaMOTHOCTH;

BHOCUT BKJIaJ B (OPMHUPOBAHHE MBIIUIEHUS W TBOPYECKUX CIIOCOOHOCTEH
oOyyarIuxcsi,  HaBBIKOB  UX  CAMOCTOSITEIbHOM  yuyeOHOM  J1eATEIbHOCTH,
OKCIIEPUMEHTAIBHBIX U HCCIENIOBATEIbCKUX  YMEHHH, HEOOXOIUMBIX Kak B
MOBCEAHEBHOM XU3HHU, TaK U B IPpOo(ecCHOHANbHON e TEIbHOCTH;

3HAaKOMHUT CO CHEeUU(UKON HAYyYHOTO MBILIUICHHUS, 3aKJIa/JbIBa€T OCHOBBI
LEJIOCTHOTO B3IJIAJa HAa €JUHCTBO NPHUPOAbI M YENIOBEKAa, SIBJISETCS OTBETCTBEHHBIM
3TarnoM B (JOPMHUPOBAHHUH €CTECTBEHHO--HAYYHOU TPAMOTHOCTH 00 yUaIOIINXCS;

crocoOCTBYeT (POPMHUPOBAHUIO [IEHHOCTHOT'O OTHOIICHHS K €CTECTBEHHO-HAYYHBIM
3HaHUSAM, K MPHUPOJIE, K YEIIOBEKY, BHOCUT CBOW BKJIaJ B 3KOJOTHYECKOE 0Opa3zoBaHHE
00 y4JarOIIHMXCH.

JlanHple HampaBieHus B OOyUYEHHM XHMHU OOECIEYHBAIOTCS CHEIH(PHUKON
COJlep>KaHUs Y4eOHOro MpeAMeTa, KOTOPhIN SBISETCS MeJaroruiyecky aJanTUupOBaHHBIM
oTpakeHHeM 0a30BOM HAyKH XMMHH Ha ONPEIeIEHHOM dTane e€ pa3BUTHI.
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Kypc xumuM Ha ypoBHE OCHOBHOIO OOILEro oOpa3oBaHMs OPHUEHTHPOBAH Ha
OCBOCHHE OOYYAIOIIMMHUCS CHCTEMBI [E€PBOHAYAIBHBIX TOHATHA XUMHH, OCHOB
HEOPraHM4eCKONH XMMUU U HEKOTOPBIX OTIEIbHBIX 3HAUYUMBIX IMOHSATUN OpPraHU4ecKon
XUMUH.

CtpykTypa coAepKaHus MporpaMMbl IO XUMUU C(HOPMHUpPOBaHA Ha OCHOBE
CHCTEMHOI0 MoJxo0/a K € n3ydyenuto. CojepkaHue CKIaIbIBA€TCs U3 CUCTEMbI IOHATUMN
0 XMMHUYECKOM 3JIEMEHTE U BEILECTBE M CUCTEMBI MOHATUN O XUMUYECKOHN peakuuu. O6e
3TH CUCTEMbI CTPYKTYPHO OpPIraHM30BaHbl MO MPHHILMUITY ITOCJIEAOBATENbHOTO Pa3BUTHUS
3HAHUM Ha OCHOBE TEOPETUYECKUX MPEICTABICHUIN pa3HOIO YPOBHS:

— aTOMHO - MOJIEKYJISIPHOTO YY€HUS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepuoanueckoro 3akoHa /1. 1. MenaeneeBa Kak OCHOBHOT'O 3aKOHA XUMUU;

— Y4€HHUS O CTPOEHUH aTOMa M XMMUYECKOU CBSI3H;

— NPECTaBICHUM 00 IEKTPOIUTHUECKON TUCCOLMAIMY BEILIECTB B PACTBOPAX.

TeopeTnueckue 3HaHUS pacCMaTPUBAIOTCS HA OCHOBE 3MITUPUYECKH MOJYYEHHBIX U
OCMBICIICHHBIX (DaKTOB, Pa3BUBAIOTCS MOCIEI0BATEILHO OT OAHOTIO YPOBHS K JAPYromy,
BBIMONHSAST (QYHKIMH OOBSICHEHHS W TPOTHO3UPOBAHUS CBOWCTB, CTPOCHUS U
BO3MO’KHOCTEH MPAKTUYECKOI0 MPUMEHEHUS U MOJIyYeHHUS U3y4aeMbIX BEIECTB.

OcBoeHune mporpaMmbl 0 XMMHUHU CIIOCOOCTBYET (POPMUPOBAHUIO MPECTABICHUS O
XUMHUYECKON COCTABJISIIONICH HAyYHON KapTUHBI MHpA B JIOTUKE €€ CUCTEMHOM MPUPOBIL,
LIEHHOCTHOT'O OTHOIIECHHUS K HAYYHOMY 3HaHMIO M METO/IaM IO03HaHMs B Hayke. V3yueHue
XMMHH TIPOUCXOTUT C TIPUBJICUCHUEM 3HAHUHN U3 paHee N3YUYCHHBIX YUEOHBIX MPEIMETOB:
«Oxkpyxarouuiit Mup», «buosnorus. 5—7 kinaccs» U «Pu3uKa. 7 Kiacey.

[lpu u3yyeHUM XWMHUU TPOUCXOAUT (OPMHUPOBAHHE 3HAHUN OCHOB XHMHUYECKOM
HayKM Kak oOOJIaCTM COBPEMEHHOI'O €eCTECTBO3HAHUS, NPAKTUYECKOW JIeATeNIbHOCTU
YelloBeKa M Kak OJIHOTO M3 KOMIIOHEHTOB MHPOBOH KyJbTyphl. 3ajnaya y4eOHOTO
IpeaMeTa COCTOMT B (OPMHUPOBAHHM CHUCTEMbl XMMHYECKUX 3HAHMA — Ba)KHEHIINX
(akToB, TMOHATHI, 3aKOHOB M TEOPETHUYECKUX TIOJOXKEHUH, JOCTYMHBIX O000OIIEeHUN
MHUPOBO33PEHUECKOTO XapakTepa, A3blKka HAYKH, B MPUOOLIEHMHM K HAyYHBIM METO/AaM
MO3HAHMUSA TPH HW3YYCHUW BEIIECTB M XHUMHUYECKUX pPEaKkuid, B (OPMUPOBAHUH U
pPa3BUTHH TIO3HABATEJIbHBIX YMEHUH M HUX NPUMEHEHHU B y4eOHO-TIO3HABATEIbHON H
y4eOHO-HCCAeA0BATENBCKON AESITEIbHOCTH, OCBOEHUHU MPaBHII 0€30MacHOro o0paleHus
C BEIIECTBAMMU B IIOBCEIHEBHOM KM3HU.

[Ipy wW3y4eHHMM XUMUU HAa YpPOBHE OCHOBHOTO 00IIero oOpa3oBaHUs Ba)XHOE
3Ha4YeHHEe MPUOOpeNn Takue e, KakK:

— (opmupoBaHHEe MHTEIJIEKTyaJIbHO  pa3BUTOW  JIMYHOCTH, TOTOBOM K
caMOOOpa30BaHHUIO, COTPYJHUYECTBY, CAMOCTOSATEIbHOMY MPHUHATHIO  pPELICHUH,
CIIOCOOHOM aJanTHUPOBATHCS K OBICTPO MEHSIOIIMMCS YCIOBHSIM JKU3HU;

— HAIpPaBJICHHOCTh OOY4YEeHMsI HAa CUCTEeMaTHYeCKOoe MPUOOIIeHHEe 00yJarommxcs K
CaMOCTOATEIbHON IT03HABATENbHON JEATENbHOCTH, HAYYHBIM METOJaM IIO3HaHUS,
(GbOpMUPYIOIIMM MOTUBALIMIO M PA3BUTHE CIIOCOOHOCTEN K XUMUU;

— ofecrieyeHne YCIOBHM, CHOCOOCTBYIOIIMX TNPHOOPETEHUIO OO0YyYarOMIUMUCS
OTIBITa Pa3HOOOPa3HON JESITETLHOCTH, TO3HAHUS H CAMOTIO3HAHUS, KITFOUEBBIX HABBIKOB
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(KJTIOYEBBIX KOMIETEHIIHI), UMEIOIINX YHUBEPCAIBbHOE 3HAUYCHUE JJI PA3IMYHBIX BUIOB
NesITeTbHOCTH;

— (hopmupoBanue o61Iel GYHKIIMOHATBEHON U €CTeCTBEHHO-HAYYHOM TPaMOTHOCTH,
B TOM YHUCJIE YMEHHUM OOBSICHATH U OLIEHUBATH SIBJICHUS OKPY>KAIOIIEr0 MUPA, UCTIONB3YS
3HAHMUSI W OMbIT, MOJIYYCHHBIE MPH U3YYCHUH XHMHH, NMPUMEHSATH HMX IPU PEIICHUU
po0JieM B MOBCEAHEBHOM KU3HU U TPYAOBOU JIEATEIbHOCTH;

— (opmupoBanue y oO0yyaromuxcss T'YMaHUCTHYECKUX OTHOIICHHM, MOHMMAaHHUS
IIEHHOCTH XMMHWYECKUX 3HAHUM JUIsI BBIPAOOTKH HSKOJIOTMYECKH LE€IeCO00pPa3HOro
MOBE/ICHUS B OBITY U TPYJOBOM NEATEIHHOCTU B LIENSAX COXPAHEHUS CBOETO 37I0POBbS U
OKpY>Karollel TPUPOJTHOMN CPEbI;

— pa3BUTHE MOTHUBAIlMM K OOYYEHHIO, CIOCOOHOCTEH K CaMOKOHTPOJIO H
CaMOBOCITUTAHHUIO HAa OCHOBE YCBOCHHUS OOIIEYEIOBEUYECKUX I[EHHOCTEH, TOTOBHOCTH K
OCO3HAaHHOMY BBIOOPY MpOGuUIIs U HANIPaBICHHOCTH AalIbHEUIIEro 00ydeHus.

OO0miee yuciIO0 4acoB, OTBEAEHHBIX I U3YYEHUS XMMHU Ha yYPOBHE OCHOBHOTO
obmero obpaszoBanus, cocrabisgeT 136 yacoB: B 8 kinacce — 68 yacoB (2 yaca B HEJIEIO),
B 9 kimacce — 68 gacoB (2 yaca B HEJIETIO).



COLEPKAHUE OBYYEHMUA

8 KJIACC

IlepBoHa4YanbHBbIE XUMHUYECKHE TOHATHSA

[IpenmeT xumuu. Posib XuMHM B KW3HU YeIOBeKa. XMMUA B CUCTEME HayK. Tena u
BelecTa. duznueckue CBOKMCTBA BELIECTB. ATperaTHOe COCTOsIHUE BemiecTB. [lonsTue o
MeToJax Mo3HaHus B XuMHH. UncThie BemecTBa U cMecu. CriocoObl pa3ieieHus] CMECEH.

ATOMBI U MOJIEKYJIbl. XUMUYECKHE 371€MEHThl. CUMBOJIBI XUMUYECKHUX 3JIEMEHTOB.
[IpocTsie U c0XKHBIE BEIIECTBA. ATOMHO-MOJIEKYJIIPHOE YUEHHE.

Xumnueckas ¢opmyna. BajaeHTHOCTP aTOMOB XMMHYECKHUX DJIEMEHTOB. 3aKOH
MOCTOSTHCTBAa cocTaBa BemiecTB. OTHocuTenbHas aroMHas Macca. OTHOCHUTENbHas
MOJIEKYJIsIpHAst Macca. MaccoBasi 10JIsl XUMHUYECKOTO DJIEMEHTA B COEAMHEHUU.

KosmuectBo BemecTtBa. Monbs. MossipHast Macca. B3auMOCBsI3b KOJIMUECTBA, MACChI
M 4YHCla CTPYKTYPHBIX €IUHUI] BemecTBa. Pacuétel mo QopmylnaM XHUMHYECKHX
COEIMHEHUM.

OU3NYECKUE U XUMHUYECKUE SBJICHUA. XUMUYECKasl pEaKUns U €€ MPU3HAKU. 3aKOH
COXpaHEHMsI MacChl BeIlecTB. XUMHUYeckue ypaBHeHUs. Kiaccudukanus XUMHUECKHX
peakiuii (COeIUHEHHUS, PAa3JI0KEHUSI, 3aMEIIECHUs, 0OMEHA).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XHMHYECKOW TMOCYIOW, TpaBuUiaMu paboThl B jabopaTopuu u
npuéMamMu oOpaieHust ¢ J1abopaTOpHBIM O0OpPYJOBaHUEM, H3YYEHHWE U OIKMCAaHHE
(bu3MUeCKUX CBOMCTB OOpPAa3I[OB HEOPTraHWYECKUX BEIIECTB, HaOMtoeHHE (U3HMUECKHUX
(TutaBiieHME BOCKA, TastHUE JIbJIa, pACTUPAHUE caxapa B CTYNKE, KATICHUE U KOHACHCAIUS
BOABI) W XUMHUYECKUX (TOpEHHE CBEYM, TMPOKAJIMBAHUE METHOM IPOBOJIOKH,
B3aMMO/JICHCTBUE MeJla C KHUCIIOTOW) SIBICHMM, HAOJIO/IEHWE M OMNHCAHHE MPU3HAKOB
MPOTEKAHUS XUMHUYECKHX pEaKUuid (pa3ioKeHHUe caxapa, B3aUMOJEHCTBUE CEpHOMU
KHCJIOTBI C XJIOpHAOM Oapusi, pasnokeHue ruapokcuga menu (II) mpu HarpeBaHuu,
B3aMMO/IeHCTBUE Kene3a ¢ pacTBopoM cosd Menu (I1), u3ydenue crocoOoB paszieneHus
cMecell: ¢ TIOMOIIbI0O MarHuTa, (UIBTPOBAHUE, BHITIAPUBAHHUE, JTUCTUJUISAINA,
XxpomaTtorpadusi, MpPOBEICHNE OYHCTKU IOBAPEHHOW COJU, HAOJIOJCHHWE W OIMHCAHUE
pe3yabTaTOB TMPOBEJICHHS ONbITa, WUIIOCTPUPYIOIIETO 3aKOH COXPaHEHUs Macchl,
CO3JJaHME MOJEJIEH MOJIEKYJ (IIapOCTEPKHEBBIX).

Ba:xkueiue npeacTaBuTe/ M HEOPraHMYECKUX BELeCTB

Bo3nyx — cmech razoB. CocraB Bo3ayxa. Kuciaopon — 3J€eMEHT M MPOCTOE
BemiecTBo. HaxoxkaeHue kucimopoja B mpupoje, Pu3nueckue U XMMUYECKHE CBOMCTBA
(peakiuu ropenusi). Oxcunsl. [Ipumenenue kucinopoaa. CriocoObl MOIydeHus: KUCIOPOaa
B JlabopaTopuu W TPOMBINIIEHHOCTH. KpyroBopoT kucimopoga B mpupoae. O30H —
IITOTPOTHAS MOTU(DUKAIIS KUCIOPOIa.

TernoBoit 3PHeKT XUMHUUECKON peakiui, TePMOXUMHUYECKUE YPaBHEHHS, DK30 - U
SHIOTEpMHUUECKUE peakluu. TOIIMBO: Yrojib U METaH. 3arpsA3HEHUE BO3/1yXa, YCUIICHUE
MapHUKOBOTO 3(deKTa, pa3pylieHne 030HOBOTO CIIOS.



Bonopon — asnemeHT M mpocTtoe BemecTBo. HaxokieHue BoaopoJa B MHPUPOJE,
du3nueckne U XMMHYECKHE CBOWCTBA, MPUMEHEHHE, CIOCOOBI moirydeHus. KucimoTsl u
COJIH.

MousipHblii 00BEM razoB. PacuéThl 10 XUMUYECKUM YPABHEHHUSM.

dusnueckue cBOMCTBA BoAbl. Bona kak pactBopurens. PacTtBopsl. Hacelennsie u
HEHACBIIIEHHbIE pacTBOPbI. PacTBOPMMOCTH BelleCcTB B BoAe. MaccoBas /10711 BELIECTBA B
pacTBope. Xumuueckue cBoiictBa Bojabl. OcHoBaHMs. Poib pacTBOpoB B mpupoje u B
XKU3HU yenoBeka. KpyroBopot BoAbl B pupoje. 3arpsi3HeHHE NMPUpOAHbIX BoA. OxpaHa
Y OUYMCTKA MIPUPOIHBIX BO/I.

Knaccupukanuss Heopranmueckux coenuHeHuid. Oxkcunel. Knaccudukanus
OKCHU/IOB: coyieo0Opasyroiiue (ocHOBHBIE, KHUCIJIOTHBIE, am(poTepHBbIC) U
HecoJieoOpa3ytone. HoMmenknarypa okcunoB. PuU3WyYecKHe U XUMHUYECKHE CBOMCTBA
okcuoB. [lomyueHne OKCHIOB.

OcnoBanus. Knaccudukanus ocHOBaHMiA: MIENOYM M HEPACTBOPUMBIE OCHOBAHUSI.
Homenkmarypa ocHoBanuii. ®Pu3nyeckne W XHUMHYECKHE CBONCTBA OCHOBAHUWU.
[Tonyuyenne 0OCHOBaHUH.

Kucnotel. Knaccudukamuss kucinor. Homenknatypa xucinor. duszmdeckue u
XUMHUYECKHE CBOMCTBA KUCIOT. Psan aktuBHocTH MeTamioB H. H. bekerosa. Ilonyuenne
KHCJIIOT.

Comu. Homenknatypa coneid. DPu3nyeckMe W XUMHYECKHE CBOWMCTBA COJICH.
[Tonyuenue coseil.

['eneTnueckas CBsI3b MEXAY KlacCaMU HEOPTraHUYECKUX COCTUHEHUH.

Xumuueckuii IKCnepumenm:

KAueCTBEHHOE ONPENEJICHUE COJAEpXKaHUA KHCIOpPOoJa B BO3AYyXe, IOJIy4YEHHUE,
coOupaHue, pacrno3HaBaHWE€ W U3YYEHHME CBOWCTB KHUCIOpOJa, HaOI0JeHue
B3aMMOJICHCTBUS BEILECTB C KHUCIOPOJOM U YCIOBUS BO3HHUKHOBEHHUS U IMpPEKpaLICHUs
ropeHus (moskapa), O3HAKOMJICHHE C OOpa3llaMH OKCHUJOB W OIMCAHUE HMX CBOWCTB,
MoJIydeHue, coOMpaHue, pacro3HaBaHUE W H3YyUYEHHE CBOMCTB BOJOpoJa (TOpEHHE),
B3aumojeiicteue Bojgoporaa ¢ okcuaom wmeau (II) (BO3MOXKHO UCIOJIB30BaHUE
BHJICOMATepUaIoB), HaOMIOJeHHE O00pa3lloB BEIIECTB KOJIUYECTBOM 1  MOIb,
UCCIIEZIOBaHNE OCOOCHHOCTEW PpAcTBOPEHMs BEIIECTB C PA3IMYHON PacTBOPUMOCTHIO,
IIPUTOTOBJICHUE PACTBOPOB C ONPEACIEHHON MAaCCOBOM JI0JI€M paCTBOPEHHOTO BELIECTBA,
B3aMMOJICHCTBHUE BOJbI C META/NIaMH (HATPUEM U KaJlbLIiEM) (BO3MOKHO UCIOJIb30BaHUE
BUJIEOMATEpUAJIOB), HCCIEIOBaHUE OOPa3UOB HEOPraHMYECKUX BEUIECTB Pa3JIMYHBIX
KJIAaCCOB, HAOIO/IEHWE W3MEHEHMsI OKpPAaCKM WHIAMKATOPOB B pacTBOpax KHUCIOT U
nienove, u3yyeHue B3aumojieiictBua okcuna meau (I) ¢ pactBopom cepHON KHUCIIOTHI,
KHCJIOT ¢ METAJJIAMHU, PEAKIIUM HEUTPAIM3aLUH, [I0Jy4eHUE HEPACTBOPUMBIX OCHOBAHUM,
BBITECHEHHE OJHOTO METAJlIa IPYTMM M3 pacTBOpPa COJIU, PEIICHHE dKCIEPUMEHTAIbHbIX
3a7a4 1o teme «BaxHenine Kiaccbl HEOPraHUYECKUX COSTUHEHUI.

Ilepuoanueckuii 3akoHn u Ilepuoguyeckasi cucreMa XUMHYECKUX dj1eMeHTOB /1.
HN. MenaeneeBa. Crtpoenne arToMoB. XuMudeckass CBfA3b. OKHCJIUTEIBLHO-
BOCCTAHOBHUTE/IbHbIE PeAKIMH



[lepBbie MOMBITKUA KIAacCU(PUKAIMM XUMHUYECKUX 3JieMeHTOB. [loHsATHe o rpymmax
CXOJIHBIX 3JIEMEHTOB (IIEJIOYHBIE U LIETIOYHO3EMENIbHBIE METAJIJIbI, TAJIOTE€HbI, MHEPTHHIE
ras3pl). DJIEMEHTBI, KOTOpbIe 00pa3yloT aM(pOoTepHbIE OKCUIBI U THIPOKCHUIBI.

Ilepuoanueckuii 3akoH. Ilepuoauueckas cucrema XuMHUeCKUX diaeMeHToB [l U.
MenneneeBa. Kopotkonepuoanas u jgiauHHOmepuonHas ¢opmbl [lepuoanmueckoit
cuctemsl xuMuueckux anemeHToB 1. . Menneneesa. [lepuons! u rpynmsl. PU3nyecKun
CMBICJT TTIOPSAKOBOTO HOMEPA, HOMEPOB IMIEPUOJIa U TPYIIIBI JJIEMEHTA.

Crpoenue aromoB. CocTtaB artoMHbIX snep. M3orombl. OnekTponbl. CTpoeHue
ANEKTPOHHBIX 000704eK aToMoB MepBbIX 20 XMMHUYECKUX 3neMeHTOB llepumonnueckoi
cucteMbl JI. W. MenneneeBa. XapakTepuCTHKa XHMHUUYECKOTO »3JIEMEHTa IO €ro
nosiokeHuro B Ilepuonnueckoit cucreme /1. 1. Menneneesa.

3aKOHOMEPHOCTH  HM3MEHEHHMsS paahyca aTOMOB XHMHYECKHX  DJIEMEHTOB,
METAUIMYECKAX U HEMETAIUIMYECKUX CBOWCTB I10 TPYINaM U MEPUOIAM.

3nauenue llepuogumyeckoro 3axkoHa u Ilepuoguyeckoil CUCTEMBI XUMHUYECKUX
AJIEMEHTOB JUIsl pa3BUTHS HAyKu U pakTuku. J[. 1. MeHnneneeB — yu€HbI U IPaKIaHNH.

Xumnueckass cBsi3b. KoBaneHTHas (ToJisipHasl ¥ HEMOJSpHAsi)  CBA3b.
DIEeKTPOOTPULIATEIBHOCTh XMMUYECKUX 3JIEMEHTOB. FIOHHAs CBSI3b.

Crenenb okuciieHHus. OKHUCIHUTENBHO - BOCCTAHOBUTENbHbIE peakiuu. [Iponecchb
OKHCJICHUSI U BOCCTAHOBJICHUA. OKUCIUTENN U BOCCTAHOBUTEIIH.

Xumuueckuii IKCnepumenm:

u3ydeHrne oOpaslloB BEIIECTB METAJIOB M HEMETAIOB, B3aMMOJICUCTBUE
TUAPOKCHIA LHMHKA C PAcTBOPAMHM KHUCIOT M IIEJIOYEW, IPOBEIACHUE OIBITOB,
WUTIOCTPUPYIOIIMNX TMPUMEPHI OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX pEaKIUui (TOpeHue,
pEeaKIK pa3ioKEeHUsI, COSTUHEHHUS ).

Meosrcnpeomemmnuie ceasu

Peanuzanusa MexXnpenMEeTHBIX CBsI3ed MNpU HU3Yy4eHMHM XUMUU B 8 Kjacce
OCYIIECTBIIACTCS Yepe3 UCIOIH30BAHUE KaK OOIIUX €CTECTBEHHO--HAYyUHBIX MOHITHH, TaK
Y TIOHATHUH, SBISIIOIIMXCS CUCTEMHBIMU [JI OTHEIBHBIX NPEAMETOB €ECTECTBEHHO--
HAay4YHOT'O LIUKJIA.

OO011re ecTeCTBEHHO--HayYHbIC TIOHSTHS: HAYYHBIN (aKT, TUIIOTE3a, TEOPHUsl, 3aKOH,
aHaNM3, CHUHTE3, Kiaccuukamusi, NEepUOAUYHOCTh, HAOMIOJACHUE, OSKCIIEPUMEHT,
MOJICTTMPOBAHUE, UBMEPEHUE, MOJICIIb, SIBJICHHE.

dusuka: Marepus, aroM, JJIEKTPOH, IPOTOH, HEUTPOH, MOH, HYKJIWJ, HU30TOIIBI,
pPaIuOaKTUBHOCTh, MOJEKYJIa, DJIEKTPUUECKUN 3apsl, BEIIECTBO, TeEJIO, OOBEM,
arperaTHoe COCTOSTHHE BEIIeCTBA, Ta3, (PU3WYECKUE BEIMYMHBI, €UHUIBI W3MEpPEHUs,
KOCMOC, TUIaHETHI, 3BE3/1b1, COJHIIE.

buonorus: porocunres, qpixanue, brnochepa.

['eorpadus: atmocdepa, ruapocdepa, MUHEPATbl, TOPHBIE MOPOAbI, IOJIE3HbIC
HCKOTIaeMbI€, TOILUIUBO, BOJAHBIE PECYPCHI.

9 KUIACC
BemecTBo 1 XUMHYeCKas peaKkuus



[Tepnoguueckuin 3akoH. [lepuoguueckass cucrema XMMHUYECKUX 3iemeHToB [l. .
Menpeneea. CTpoeHrne aTOMOB. 3aKOHOMEPHOCTH B M3MEHEHMHM CBOMCTB XMMHUYECKHX
3JIEMEHTOB MEPBBIX TPEX MEPUOJOB, KA, KAJIbIUI U UX COCTUHEHU B COOTBETCTBUH C
MOJI0’KEHUEM 3JIEMEHTOB B [lepronueckoi cuCTeEME U CTPOCHHEM UX aTOMOB.

CtpoeHue BeliecTBa: BUIbl XUMUYECKON CBS3U. THUIIBI KPUCTALNTUYECKUX PEIIETOK,
3aBUCMMOCTb CBOWCTB BEIECTBA OT THUIMA KPUCTAUIMYECKOW PEMETKM U BHUJA
XHUMHUYECKON CBSI3H.

Knaccudpukanmuss W HOMEHKJIATypa HEOPTaHHMYECKHUX BEIIECTB. XHWMHUYECKHE
CBOMCTBA BEIIECTB, OTHOCAIIMXCS K PA3JIMYHBIM KJIACCaM HEOPTaHUYECKUX COCIMHEHU,
T€HETUYECKas CBSI3b HEOPTaHMYECKUX BEIIECTB.

Knaccudukanuss XMMUUECKUX peakluil MO pa3IMYHbIM TMpU3HAKaM (10 YUCITY U
COCTaBY y4YacTBYIOIIMX B PEaKIMH BEIIECTB, MO TEIJIOBOMY 3P (DEKTy, MO MU3MECHECHHIO
CTENEHEW OKHUCICHUS XUMHUYECKUX DSJEMEHTOB, MO OOpaTUMOCTH, [0 Yy4YacTHUIO
KaTaJm3aTopa). DK30- U IHJAOTCPMUUYECKHUE PEAKIIUH, TEPMOXUMHUYECCKHUE YPAaBHEHHUS.

[TonsiTue o ckopocTH XuMuyeckoil peakuuu. IloHsTHE 00 O0O0paTUMbBIX U
HEOOpAaTHUMBIX XHMHUYECKHX peakuusx. I[IoHATHE O TOMOTCHHBIX W TE€TEPOTeHHBIX
peakuusx. I[lonstue o karanuze. IloHsATHE O XHMHUYECKOM paBHOBeCUU. DaKTOpBHI,
BIIMSIOIIME HA CKOPOCTh XUMUYECKOUN peaKIuy 1 MOJ0KEHUE XUMHUYECKOTO PaBHOBECHSI.

OKMCIIUTEIbHO-BOCCTAHOBUTEIIHHBIC peaxkuuu, ANEKTPOHHBIN OanaHC
OKUCIIUTEIbHO-BOCCTAHOBUTENIbHOM peakiiuu. CoCcTaBIieHUE YPaBHEHUM OKHUCIUTEIIHHO--
BOCCTAHOBHUTEIIBHBIX PEAKIIUH C MCIIOIB30BaHUEM METOIa JICKTPOHHOTO OajaHca.

Teopust HPHAEKTPOIUTHUECKOM JUCCOUMAIMU. OJIEKTPOJUTHI U HEIIICKTPOJIMTHI.
Katuonbl, aHuoHbl. MeXaHM3M JUCCOLMAIMA BEIIECTB C Pa3JIMYHBIMU BHUIAMHU
XuMu4eckou cBsi3u. CteneHpb auccoruanuu. CHibHBIC U CTA0bI€ STIEKTPOIHUTHI.

Peakniuun monHOro oOMeHa. YCIOBHS TPOTEKAaHUS PEaKIWii HMOHHOTO OOMEHa,
IIOJIHBIE U COKpAlIEHHbIE MOHHBIC ypaBHEHUs peakuuil. CBOMCTBA KUCIOT, OCHOBAaHUN U
COJICH B CBETE MpPEJCTaBICHUHU 00 IJICKTPOJMTHYECCKON nucconuanuu. KadecTBeHHBIE
peakuuu Ha MOHBI. [loHATHE O TUIpOIN3E COJIei.

Xumuueckuit IKcnepumenm:

O03HAKOMJICHUE C MOJICJISIMU KPUCTAJUIMUECKUX PEIIETOK HEOPraHUYECKUX BEIIECTB
— METAJIJIOB U HeMeTasuioB (TpaduTa M amMasa), CIOKHBIX BEIIECTB (XJIOpHaa HATpHs),
HCCJIEIOBAHNE 3aBUCHMOCTH CKOPOCTH XHMHUYECKOM PpEAKIMU OT BO3JCUCTBUSA
pasIuuHbIX (HAKTOPOB, UCCICAOBAaHUE SJCKTPONPOBOJHOCTH PACTBOPOB BEIECTB,
mpoiiecca AUCCOIMAIIMN KHUCIIOT, IIeJIoYell U coyiei (BO3MOXXHO HCTOJB30BaHUE BUJICO
MaTepHasioB), MIPOBEICHUE OIBITOB, WILTIOCTPUPYIOIIUX MPU3HAKUA MPOTEKAHUS PEaKIUN
MOHHOTO 0OOMeHa (0Opa3oBaHME OCajKa, BBIJIECIEHUE ra3a, 00pa3oBaHUE BOJbI), OMBITOB,
WUTIOCTPUPYIOIINX MPUMEPHl OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX pEaKluidl (ropeHue,
peakIuu Pa3joKEeHHsS, COCAMHEHHS), pPACHO3HABAHME HEOPTaHWYECKHX BEIIECTB C
MMOMOIIBI0 KAYECTBEHHBIX PEAKLIMI HA MOHBI, PEIIEHUE SKCIIEPUMEHTAIIBHBIX 3a/a4.

HemeTanabl 1 HX COeIMHEHUSI

OO61as xapakTepucTUKa ragoreHoB. OCOOEHHOCTH CTPOEHHUS! aTOMOB, XapaKTEPHBIE
crenieHu okuciieHusi. CTpoeHne u (pU3NMUecKre CBOMCTBA MPOCTHIX BEIIECTB — FAJIOTEHOB.
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XuUMUYeCcKMe CBOWCTBa Ha TMpuMmepe XxJjopa (B3aUMOJEHCTBHE C MeTajulaMH,
HEMeTalaMu, 1iesodamu). XsopoBogopoa. CosisiHas KHUCI0Ta, XMMHYECKHE CBOWCTBA,
nojilyueHue, npuMmenenue. JleiicTBue Xjopa U XJIOPOBOAOPOJA Ha OPraHHU3M 4eJOBEKa.
Baxueiimme XJIOpuIbl U UX HAX0XKAEHUE B IPUPOJIE.

O61mas xapakrepuctuka 35eMeHToB VIA-rpymnmnbsl. OcCOOEHHOCTH CTPOEHHS ATOMOB,
XapaKTepHble cTeneHu okucieHusi. CTpoeHne u pu3nyecKrue CBOMCTBA MPOCTHIX BEIIECTB
— KUCJOpOoJia U cepbl. AJNIOTPOIHbIE MOAU(PUKALMN KHUCIOPOAA U cepbl. XUMHUYECKUE
cBoiicTBa cepbl. CepoBOAOPOI, CTpOEHUE, GU3NUECKUE U XUMUYECKUEe cBOCTBA. OKCUIBI
Cepbl KaK IPEICTaBUTENM KHUCIOTHBIX OKcuaoB. CepHass KucloTa, (QU3NYECKUE U
XUMHYECKHe CBOMCTBa (0OIIME Kak IMpeACTaBUTENs Kijacca KUCIOT U CHEIU(PUUYECKUE).
XYUMHYECKHE pEaKUuH, JIekKAIlMe B OCHOBE IMPOMBIIUIEHHOrO Croco0a MOJydyeHus
cepHolt kucnoThl. [Ipumenenne cepHoit KucnoTel. Conu CepHON KUCIOTHI, KAUeCTBEHHAs
peakius Ha cyiabdar-uoH. Haxoxaenue cepsl U €€ CoeJUHEHUN B TPUPOJIE. XUMHUUECKOE
3arpsi3HEHUE  OKpYXKAIOMIeH Cpellbl COSAMHEHUSIMH  Cepbl  (KUCJIOTHBIE  JIOXKJIH,
3arpsi3HEHUE BO3yXa U BOJIOEMOB), CITIOCOOBI €r0 MPEA0TBPAILCHHUS.

OO6mmas xapakTepucTuka 3yeMeHToB VA-rpymnmbl. OCOOEHHOCTH CTPOSHHS aTOMOB,
XapaKTEepHbIE CTENEHU OKHUCIEHUS. A30T, paclpocTpaHEHUE B MpHUpoAe, (PU3HUEcKHe U
XUMH4Yeckre cBoiicTBa. KpyroBopoT a3oTa B mpupoge. AMMHAK, ero (Qu3WyYecKue u
XUMHYECKHE CBOWCTBA, MOJIyueHHE U NpuMeHeHue. Conu aMMOHUS, X (PU3HUECKHE U
XUMHYECKHE CBOICTBa, NpuMeHeHHe. KadecTBeHHas peakiusi Ha HMOHBI aMMOHMSL.
A3oTHas Kuciora, e€ moiiyueHue, PU3NYECKUe M XUMHUYECKHE CBOMCTBa (0OIIMe Kak
MIpeICTaBUTENS Kilacca KUCIOT U crneuuduueckue). Mcnonb30BaHne HUTPATOB U COJIEH
aMMOHMSI B KauyeCcTBE MHHEpAIbHBIX YyHOOpeHHil. XUMHUYECKOe 3arpsi3HEHUE
OKpYyXarouieil cpeipl COeIMHEHUSMU a30Ta (KUCIOTHBIE JOXKIH, 3arpsA3HEHHE BO3/yXa,
nmouBbl U BoJ0éMOB). Docdop, amnorponnbie Moaudukanuu (ochopa, gusnyeckue u
xumuyeckne cBorctBa. Oxcun ¢ocdopa (V) um dochopHas kuciora, Gusnueckue u
XMMHUYECKHEe CBOMCTBa, monyueHue. Mcnons3oBanume ¢QochaTtoB B KayecTse
MUHEpaJIbHBIX YAOOPEHHUI.

O6mas xapakrepuctuka 35eMeHToB [VA-rpymnmbl. OcOOEHHOCTH CTPOCHHUS aTOMOB,
XapaKTepHble  CTENEHW  OKHUCIECHUA.  YTIEepoJ,  aUIOTPOIHblE  MOAU(UKALNH,
pacmpocTpaHeHue B Tpupoae, (u3Mueckue M XUMHUYECKHE CBOMCTBa. AzjcopOuus.
KpyroBopot yrnepoaa B mpupoae. Okcuipl yriepoja, ux (pusMdyeckue U XUMHUYECKUE
CBOWCTBA, JICHCTBHE HA >KUBbIC OPraHU3MbI, MOJIYYCHHUE U NMPUMEHEHNE. DKOJIOTHYECKHE
npoOseMbl, CBsi3aHHBIE ¢ OKcuaoM yriepoaa (IV), rumore3a rmo0ambHOrO MOTETICHUS
KJIUMaTa, TMapHUKOBBIA 3¢ dekT. YroimpHas KucIOTa W €€ conu, uxX (U3NUECKue u
XMMHYECKHE CBOMCTBa, MOJdyyeHue U npuMeHenne. KauectBenHas peakuus Ha kapOoOHAT-
noHbl. Mcnonp3oBanue kapOOHATOB B OBITY, MEIUIIMHE, TPOMBIIUIEHHOCTH U CEIbCKOM
XO3MCTBE.

[lepBoHauanbHble TOHATUS 00 OPraHWYECKUX BEIIECTBAX KaK O COCIUHEHMSIX
yriaepona (MeTaH, 3TaH, STHIIEH, AUETHJICH, ATAHOJ, TJIHMIEPHH, YKCYCHas KHCJIOTA).
[TpupoaHBIe UCTOYHUKH YTICBOJOPOIOB (YroJib, MPUPOAHBIN Ta3, HEPTH), MPOTYKTH X
nepepaboTku (OEH3UH), UX POJIb B OBITY M MPOMBIIITIEHHOCTH. [ToHATHE 0 OMOTOTHYeCKH
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BaXXHBIX BEILECTBAX: JXHMpaX, Oejkax, yrieBoJax — M WX POJU B KU3HU YEJIOBEKa.
MarepuanbHOE€ €AMHCTBO OPraHUYECKUX U HEOPTaHUUECKUX COECIMHEHUI.

Kpemuuii, ero ¢pusuveckue u XMMHYECKHE CBOWCTBA, MOJyYEHUE U MPUMEHEHHE.
Coenunenust kpemHusi B npupoge. OOmue npeacraieHus o0 okcuae kpemuus (IV) u
KpeMHHUEBOI kuciore. CHIHMKAaThl, UX HCIOJIB30BaHHUE B OBITY, B MPOMBIIIJIEHHOCTH.
BaxHelime CTpOMTENbHbIE MaTepuaibl: KEpaMHKa, CTEKJIO, LEMEHT, OETOH,
xene3o00eToH. [IpoGiembl 6€30MacHOTO MCMOIB30BAaHUS CTPOUTENBHBIX MAaTEpUAIOB B
IIOBCEIHEBHOM KU3HU.

Xumuueckuii IKCnepumenm:

U3y4YeHHE OO0pa3ll0OB HEOPraHMYECKUX BEIIECTB, CBOMCTB COJSIHOM KHCJIOTHI,
MPOBEJCHUE KAYECTBEHHBIX PEAKIUN Ha XJIOPUA-UOHBI M HAOIIOJCHUE MPU3HAKOB HX
IPOTEKaHUs, OMBIThI, OTpakarolue (U3NUYEeCKHe U XUMHUUYECKHE CBOMCTBA rajoreHOB U
UX COEAMHEHHH (BO3MOYKHO HCIIONb30BAaHUE BUJIECOMATEPUANIOB), O3HAKOMJIEHHE C
oOpa3liaMy  XJIOpUJOB (TAJOTCHHUIOB), O3HAKOMIIEHHE C o0pa3namMu cepbl u €€
COEIMHEHUSIMU (BO3MOKHO HCIIOJIb30BAaHUE BHUAEOMATEPHUANIOB), HAOIIOJAEHHUE Ipolecca
oOyriauBaHusl caxapa MoJl JeHCTBUEM KOHIIEHTPUPOBAHHON CEPHOW KHUCIIOTHI, U3yUEHUE
XUMHYECKHX CBOMCTB pa30aBJI€HHOW CEpHOM KHUCIIOTHI, IMPOBEACHHE KAaueCTBEHHOMU
peakuuu Ha cyiab(haT-uOH M HAONIOJICHHE TpPU3HAKA €€ MPOTEeKaHUs, 03HAKOMIICHHE C
¢uznueckuMu  cBoWcTBaMM  a30Ta, (ochopa U UX COEIAMHEHUH (BO3MOXKHO
WCIIOJIb30BaHUE BHJACOMATEPHUATIOB), OOpa3liaMH a30THBIX M (POCHOpPHBIX YI0OpEHHUI,
MOJIyueHHEe, COOMpaHue, paclo3HaBaHUE M H3YYEHHE CBOMCTB aMMHUaka, MPOBEICHUE
KaueCTBEHHBIX peaKIMii Ha MOH aMMOHMS U ¢ocdaT-uoH U W3ydeHHE MPHU3HAKOB HUX
IIPOTEKAHUs, B3aUMOJCUCTBHE KOHLUEHTPUPOBAHHOM a30THOM KHUCJIOTBI C MEIBIO
(BO3MOKHO HCIIOJIb30BAaHUE BHUICOMATEPUATIOB), U3YUCHHE MOJENEH KPHUCTAJUTMUECKHUX
peméTok anmasa, rpadurta, QyiepeHa, O3HAKOMJICHHE C TIPOIIECCOM aacopOIru
pPacTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIVIEM H© YCTPOHMCTBOM NPOTHUBOrasa,
MoJIyueHHue, coOupaHHe, pacro3HaBaHUE M H3YyYEHUE CBOWCTB YIJIEKHUCIOrO rasa,
MPOBEJICHNE KAYEeCTBEHHBIX pEaKIuii Ha KapOOHAT W CUJIMKAT-UOHBI M U3YYCHUE
MPU3HAKOB  HUX  MNPOTEKAaHMS, O3HAKOMJICHHME C  TPOAYKIMEH  CHUIUKATHOU
MIPOMBIIIJIEHHOCTH, PEIICHUE SKCIEPUMEHTAJIbHBIX 3aJady Mo Teme «BaxHelue
HEMETAJIJIbl U UX COCAMHEHUSY.

MeTa/uibl M MX COeIMHEHUS

OO0mias xapakTepuCTUKa XUMHUYECKHX JJIEMEHTOB — METAJIJIOB Ha OCHOBaHUU HX
nosioxkeHusa B Ilepumoguueckoin cucreme xumuueckux sneMeHToB JI. M. MenneneeBa u
cTtpoeHusi atomoB. CTpoeHue MerauioB. Mertaminyeckas CBSI3b M MeTaJJIMYecKas
KpUCTAJUITMYECKasT PEHIETKA. DIEKTPOXUMUYECKUM psll HAOpsSHKEHUHW  METaJuIoB.
duznyeckue U XMMHYECKHe CBocTBa MeTayliioB. OO01IMe crnocoObl MOJIyYeHUsI METAILIOB.
[ToHsiTHE O KOPPO3UU METAIIIOB, OCHOBHBIE CITOCOOBI 3aIIUTHI UX OT KOppo3uu. CruiaBbl
(cTanb, yyryH, AOPATIOMUHNN, OpOH3a) U UX MIPUMEHEHUE B OBITY U MPOMBIIIJIEHHOCTH.

[[lemounsie MeTamibl: mojokeHHE B llepuomnueckoil cUCTEME XUMHYECKUX
anemeHToB J[. WM. MeHnneneeBa, CTpoeHHME HX aTOMOB, HAXO0XJIEHUE B HPHUPOLE.
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duznyeckue M XUMHYECKHE CBOMCTBa (Ha mpuMmepe HaTpusa u kKamus). OKCHIBI U
TUAPOKCHUIBI HATpUs U Kaiud. [I[puMeHeHne menoYyHbpIX METAJIIIOB U UX COSIUMHEHUM.

[IlenoyHO3eMeENbHBIE METAJUIBI MAarHUM M KaJbLIMK: NOJ0XKeHHe B [lepuoanyeckon
cucremMe XxumMuueckux 3nueMeHToB . M. MenaeneeBa, CTpoeHHE UX aTOMOB, HaX0XKJIECHUE
B npupozae. Puznueckue U XUMUYECKHE CBOMCTBA MarHusi M Kanblus. Baxneinmme
COCIMHEHUSI KalbIUs (OKCHUI, THUAPOKCHA, coiin). JKEcTKocTh BOABI M CHOCOOBI €€
YCTPaHEHUSI.

AmromMuHuN: nonoxxeHue B [lepuoandeckoit cucreMe XuMuueckux 3yeMeHToB Jl. 1.
MeHeneeBa, CTpOCHHE aTOMa, HAaXOXKJEHHUE B mpupone. Pu3NUecKue U XUMHYECKUE
CBOMCTBA almOMUHUA. AM(POTEpHBIE CBOMCTBA OKCUIA U TUJIPOKCHIA ATFOMUHHUS.

Keneso: nonoxenue B Ilepuonnueckoil cucreme XuMudeckux siaeMeHToB J[. .
MenaeneeBa, CTpOCHHE aTOMa, HAaxOoXXJAcHUE B npupoge. OU3NYECKue U XUMHYECKHE
cBoicTBa xeneza. Okcuapl, TuApoKkcHabl U comu skenes3a (I1) u xenesa (III), ux cocras,
CBOICTBA U MOJYYEHHUE.

Xumuueckuit IKcnepumenm:

03HAaKOMIJICHHE ¢ 00pas3laMyd METAJIJIOB U CIUIABOB, MX (PU3MUYECKUMU CBOMCTBAMHU,
W3y4y€HHUE  pe3yJIbTaTOB  KOPPO3WHM  METaUiIoOB  (BO3MOXXHO  HCIOJB30BaHUE
BUJIEOMATEPUAIIOB), 0OCOOCHHOCTEN B3aMMOJEHCTBUSI OKCUAA KAJIBIIUSI U HATPHsI C BOAOU
(BO3MOXHO HCIOJIb30BAHUE BUICOMATEPHAIIOB), UCCIEIOBAHUE CBOMCTB >KECTKOW BOJBI,
mpoliecca ropeHus elie3a B KUCIopoie (BO3MOXKHO MCIOJIb30BAHUE BUIEOMATEPUATIOB),
MPU3HAKOB MPOTEKAHNUS KAYECTBEHHBIX PEAKIUII HA HOHBI: MAarHUs, KaJIbUs, aTIOMUHUS,
nuHka, sxene3a (II) m xemeza (III), memm (II), HaOmrOmeHWE W OMHMCAHUE IMPOIECCOB
OKpalllMBaHUs TJIaMEHU MOHAMHU HATPUSI, KIS U Kajdblusa (BO3MOXHO HCIOJIH30BaHUE
BUJIEOMATEpUAJIOB), HCCIeJI0BaHHE aM(OTEpPHBIX CBONCTB THAPOKCHUIA AIIOMUHUS U
TUAPOKCHUIA IIMHKA, PEIICHUE HJKCIEPUMEHTANbHBIX 3aJady 1o Teme «Baxnenmme
METAJUIBI U UX COCUHEHUSD).

XuMHS U OKpPY:KaI0LIasi cpeaa

BemectBa u Marepuanbl B IIOBCEIHEBHOM JKM3HM 4esnoBeka. be3omacHoe
WCIIOIb30BaHUE BEIIECTB U XUMHUYECKHX peakiuii B OwiTy. IlepBas momoins mpu
XUMHYECKHUX 0KOTaxX U OTPABJIECHUSX.

XUMHYECKOE 3arpsA3HEHUE OKpYXKawIIed cpeasl (mpenenbHas JOMycTUMast
KOHILIeHTpauus Bemects, nainee — I[I/IK). Ponp xumMuu B pelIeHHMH 3KOJIOTHYECKUX
npobiem.

Xumuueckuil IKCnepumenm:

u3ydeHre oOpasloB MaTepuaioB (CTEKJIO, CIUIaBbl METAJUIOB, MOJMMEpHbBIC
MaTepuabl).

Mescnpeomemmuwie ceasu

Peanuzanmss MeXNpeaIMETHBIX CBS3€M NpU HM3yYEeHUH XUMUM B 9 Kiacce
OCYIIECTBIIAECTCS Yepe3 UCIOIH30BAHUE KaK OOIIUX €CTeCTBEHHO-HAYUHBIX MOHATHM, TaK
U TIOHATUH, SBISIIOIIMXCS CUCTEMHBIMU [JIs OTHEIBHBIX NPEAMETOB €CTECTBEHHO--
HAay4YHOT'O IIMKJIA.
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OO011ue ecTeCTBEHHO-HAayuHble TIOHATHUS: Hay4HbIH (akT, MIOTE3a, 3aKOH, Teopus,
aHanmu3, CHHTE3, Kilaccu(uKanus, TNEepUOIUIHOCTh, HAOIIOJCHHE, JKCIEPUMEHT,
MOJICJIMPOBAaHUE, U3MEPEHUE, MOJIeNb, SBJIEHUE, MapHUKOBBIA 3(deKr, TexHomorus,
MaTepuaibl.

®dusuka: marepusi, aTOM, JIEKTPOH, MPOTOH, HEUTPOH, MOH, HYKIUJ, WU30TOIBI,
PaZlnOaKTUBHOCTh, MOJIEKYJA, 3JIEKTPUYECKUM 3apsi, MPOBOAHUKH, IOJYNPOBOIHHKH,
IUBJIEKTPUKH, (POTOIIEMEHT, BELIECTBO, TEI0, 00BEM, arperaTHOE COCTOSIHUE BEILECTBA,
ra3, pacTBOp, pPacTBOPUMOCTb, KpPUCTAJUIMUECKAs peHIETKa, CIUIaBbl, (U3NUYECKUE
BEJIMYMHBI, €IWHULBI HM3MEPEHMs, KOCMHUYECKOE IPOCTPAHCTBO, IUIAHETHI, 3BE3MBL,
ComHize.

buonorus: ¢otocuHTe3, npixaHue, Ouocdepa, HKOCUCTEMA, MHHEpAIbHBIE
ya100peHust, MUKPOJIEMEHThI, MaKpPO3JIEMEHTHI, IUTATENIbHbIE BELIECTBA.

['eorpadusa: atmocdepa, ruapocdepa, MHUHEpPANbl, TOPHBIE IMOPOABI, IOJIE3HBIE
HCKOIIaeMbl€, TOIIMBO, BOJIHBIE PECYPCHI.
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INIAHUPYEMBIE PE3YJIBTATbBI OCBOEHHSA ITPOI'PAMMBI 11O
XNMHUHU HA YPOBHE OCHOBHOTI'O OBIIEI'O OBPA3OBAHMUSA

JIMYHOCTHBIE PE3YJIBTATHBI

JIM4HOCTHBIEC Pe3yNbTaThl OCBOEHUSI TPOrPaMMbl OCHOBHOTO 00I1ero o0pa3oBaHus
JOCTUTAIOTCA B XoJe OOYy4YeHHs XUMUU B E€IUHCTBE Yy4ye€OHOW M BOCHUTATEIBHON
NEATEIbHOCTH B COOTBETCTBUM C TPAJULHUOHHBIMU POCCUICKUMH COLIMOKYJIBTYPHBIMU U
JTyXOBHO-HPaBCTBEHHBIMHU LIEHHOCTSMH, IPUHATHIMHU B OOILIECTBE NPaBUIaMU U HOpMaMU
MOBEJICHUS U CIIOCOOCTBYIOT MPOIIECCaM CaMOIIO3HAHMSI, CAMOPA3BUTHS U COIUATM3AIUU
00y4JaroIINXCS.

JInuHOCTHBIE pPE3yIBTaTHI OTPAXKAIOT TOTOBHOCTH o0y4aromuxcs
PYKOBOJICTBOBAThCSl CUCTEMOW INO3UTUBHBIX LEHHOCTHBIX OPHUEHTALMHA U pacUIMpPEHUE
OMbITA JEATEILHOCTU Ha €€ OCHOBE, B TOM YHCJIE€ B YACTU:

1) maTpUOTHYECKOr0 BOCIIUTAHUSI:

LEHHOCTHOTO OTHOILIEHUSI K OTE€YECTBEHHOMY KYJIbTYPHOMY, HUCTOPUYECKOMY H
Hay4YHOMY HACIIEAUI0, TOHUMAaHUs 3HaYEHUSI XUMUYECKOW HAYKH B KU3HU COBPEMEHHOIO
oOmiecTBa, CIOCOOHOCTH BIAJETh JOCTOBEpHON HHQOpManuerd O TepesoBBIX
JOCTUKEHUSAX M OTKPBITHSIX MUPOBOW M OTE€YECTBEHHOW XMMHH, 3aMHTEPECOBAHHOCTH B
HAyYHBIX 3HAHUSIX 00 YCTPOICTBE MHUpa U 0OIIECTBA;

2) rpaKIaHCKOr0 BOCTIMTAHMS:

MPEACTAaBJICHUS O COLIMATbHBIX HOPMaX U MpaBUiIaX MEKINYHOCTHBIX OTHOIICHUH B
KOJUIEKTMBE, KOMMYHUKAaTHUBHOM KOMIIETEHTHOCTM B  OOILECTBEHHO  IIOJIE3HOM,
yueOHO-HCCIIeI0BaTeNbCKOM, TBOPUYECKONW U APYTUX BUAAX ACSITEIBHOCTH, TOTOBHOCTH K
pa3HooOpa3HOl ~ COBMECTHOM  JeATENbHOCTM  NPU  BBIINOJHEHUU  Y4YEOHBIX,
MO3HABATEIbHBIX 3aJ1a4, BHIMOJIHEHUH XUMHUYECKUX 3KCIIEPUMEHTOB, CO3JJaHUH YUYEOHBIX
MIPOEKTOB, CTPEMJIEHHS K B3aMMOIOHMMAHHIO M B3aUMOIOMOIIM B MpoIlecce ATOU
yueOHOH NesTeNIbHOCTH, TOTOBHOCTH OIIGHHWBATh CBOE MOBEIEHUE M MOCTYNKH CBOUX
TOBapuIlel C TO3UIMM HPABCTBEHHBIX M MPABOBBIX HOPM C YYETOM OCO3HAHUS
MOCJIEICTBUH MTOCTYIIKOB;

3) HEHHOCTH HAYYHOT'0 TIO3HAHHSL

MHUPOBO33PEHUECKHE MPEJCTABICHUS O BEIIECTBE W XUMHUYECKOM peakiuu,
COOTBETCTBYIOLIME COBPEMEHHOMY YPOBHIO Pa3BUTHS HAayKHM M COCTAaBISIOLIUE OCHOBY
JUI TIOHUMAaHHsS CYIIHOCTM HAayYHOW KapTUHBI MHUpa, MpeICTaBlIeHUsT 00 OCHOBHBIX
3aKOHOMEPHOCTSX Pa3BUTHUS MPUPOJIbI, B3aUMOCBS3AX YEJIOBEKA C IMPUPOIHOMN cpeaou, o
POJIM XUMHH B ITIO3HAHWU ITHUX 3aKOHOMEPHOCTEN;

NO3HaBaTeIbHbIE MOTUBBI, HAMPABJICHHBIE HA MOJYyYEHUE HOBBIX 3HAHUM 1O XUMUH,
HEOO0X0ANMBbIe Ui 00BSICHEHHUS HAOII0AaeMbIX MPOIIECCOB U SBJICHUM, MIO3HABATEIHHOM,
MH(OPMALIMOHHON U YUTATENbCKON KYJIbTYPhl, B TOM YHCJI€ HAaBBIKOB CaMOCTOSITEIHHON
paboThI ¢ y4eOHBIMU TEKCTaMH, CIIPABOYHON JIUTEPATYpPOU, TOCTYITHBIMU TEXHUYECKUMHU
CpelcTBaMU MH(OPMAIIMOHHBIX TEXHOJIOTHH;
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UHTEpeC K OOY4YeHMI0O M T[O3HAHUIO, JHOOO3HATENBHOCTh, TOTOBHOCTH M
CIIOCOOHOCTh K CaMO0Opa30BaHMIO, ITPOEKTHOW M HCCIIEA0BATEIBCKON JIEATEIbHOCTH, K
OCO3HAaHHOMY BBIOOPY HANPABIEHHOCTH U YPOBHS 00Y4YEeHHsI B 1ajbHEHIIIEM;

4) ¢popMUPOBaHUS KYJIbTYPbI 310POBBSI:

OCO3HAHME LIEHHOCTU >KM3HHU, OTBETCTBEHHOI'O OTHOLIEHMSI K CBOEMY 3JI0POBBIO,
YCTaHOBKH Ha 3JI0POBBIN 00pa3 >KM3HU, OCO3HAHUE TMOCJIEACTBUIA U HEMPHUAITHE BPETHBIX
NpUBBIUEK  (YHOTpPEOJIEHUsT  aJKOTOJsl, HAPKOTUKOB, KYpEHMs), HEO0O0XOAUMOCTHU
coOMroZIeHUsT MpaBuil 0€30MaCHOCTH TMPH OOpalleHMH ¢ XMMHYECKHUMH BEIECTBAMU B
OBITY U pealIbHON KU3HH,

5) Tpy10BOT0 BOCIIUTAHHA:

MHTEpEC K NPAKTUUYECKOMY M3y4YEHHUIO Ipodeccuii U Tpyna pas3iIiMyHOrO poja,
YBaXXEHUE K TPYAYy U pe3yJbTaTaMm TPYIOBON NEATEIbHOCTH, B TOM YHCIIE HAa OCHOBE
MPUMEHEHHS] MPEIMETHBIX 3HAHMM MO XUMHUHM, OCO3HAaHHBII BBIOOP HMHIMBUIYaJbHON
TPACKTOPUU TPOJOIKEHUS O0O0pa3oBaHUS C Y4YE€TOM JIMYHOCTHBIX WHTEPECOB U
CIOCOOHOCTM K XHWMHH, OOILECTBEHHBIX MHTEPECOB M NOTpEeOHOCTEH, YCHEIIHON
npodeccuoHaNbHONW NEATETbHOCTH M Pa3BUTHA HEOOXOJUMBIX YMEHHUW, TOTOBHOCTH
aJanTUpPOBaThCs B IPO(ECCUOHANBHON CPeJIE;

6) K0JI0rHYeCKOr0 BOCTUTAHMSA:

HKOJIOTMUECKH 11eJ1Iec000pa3HOe OTHOIIEHHE K MPHUPOJAE KaK UCTOYHUKY KU3HU Ha
3emiie, OCHOBE €€ CYIIECTBOBAHMsI, MOHMMAaHUE IIEHHOCTH 370pPOBOrO0 M 0OE30MacHOTO
oOpa3a KHU3HH, OTBETCTBEHHOE OTHOLIEHHWE K COOCTBEHHOMY (U3MUYECKOMY U
TICUXMYECKOMY 3JI0POBbIO, OCO3HAHHME IIE€HHOCTH COOIIOACHMS MpaBuil Oe30MacHOro
MOBEACHUS IIPU padOTE C BEIIECTBAMM, a TAK)XKE B CUTYALMSIX, YTPOKAIOIINUX 3I0POBbIO U
JKU3HHU JIIOJICH;

CIIOCOOHOCTUM TPHUMEHSTh 3HAHUS, TMOJy4aeMble MNpPH H3YyYEHUU XUMUHU, IS
pEeLIeHHs 3aJa4, CBSI3aHHBIX C OKPYKAOWIEW MPUPOAHOM CpPENOMW, i1 MOBBILICHUS
YPOBHS 3KOJIOTMUECKON KYJbTYpPbI, OCO3HAHUS INI00AIILHOTO XapaKTepa AKOJIOTMYECKHX
npobieM u MyTell uX pemeHus IOCPEICTBOM METOJOB XHMHHU, 3KOJIOTUYECKOTO
MBIIIJICHUS,, YMEHUS PYKOBOJCTBOBATHCS MM B IMO3HABATEIbHOW, KOMMYHUKATHBHOM WU
COLIMAJIbHOM MPAKTHUKE.

METAHNPEIMETHBIE PE3YJIBTATbBI

B cocraBe MeTanpeIMETHBIX  pE3yJbTaTOB  BBIACIAIOT  3HAYUMBIE  JUIA
(dbopMUpOBaHUST MHUPOBO33pEHHsI OOIICHAayYHbIE MOHATHS (3aKOH, TEOpHs, NPUHIIMII,
runoresa, ¢pakrt, cucTema, MpoLecc, 3KCIEPUMEHT U JIPYroe.), KOTOpble UCIOIb3YIOTCS B
€CTECTBEHHO-HAy4YHBIX Y4YEOHBIX MpEAMETax M IMO3BOJIAIOT HA OCHOBE 3HAHMH W3 3THX
npeaMeToB (OpPMHpPOBATH NPEJCTAaBICHUE O LEIOCTHOM HAay4yHOW KapTUHE MUpa, U
YHHUBEpCalbHble  y4deOHble  JeHCTBHS  (TO3HABaTEelbHbIE,  KOMMYHHKATHBHBIC,
pEryisTHBHBIE),  KOTOphle  obecrneurMBarOT  (GOPMUpPOBaHME  TOTOBHOCTH K
CaMOCTOATEIHHOMY TUTAHUPOBAHUIO U OCYIIECTBICHUIO YUeOHOH eATEIbHOCTH.

Ilo3HaBaTe/IbHbIE YHUBEPCAJIbHBbIE YUeOHbIe 1eCTBUSA

ba3oBble JJornyeckue neicTBus:
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YMEHMS HUCIOJb30BaTh MPUEMBI JIOTUYECKOTO MBILUICHHS IIPU OCBOCHHUU 3HAHMM:
pacKpbIBaThb CMBICI XUMHUYECKUX IOHATUH (BBIIEHATh HMX XapaKTepHbIE IPU3HAKH,
yCTaHaBIMBATh B3aWMOCBSI3b C JPYTUMHU TOHSATHSAMM), MCIIOJIB30BaTh IMOHATHS JUIs
OOBSICHEHUSI OTHAEIBHBIX (DAKTOB M SIBICHHUM, BHIOMPATh OCHOBAHUS W KPUTEPUH JUIS
K1accu(UKaUM XMMHYECKHMX BEIIECTB U XMMHUYECKHX PEaKIHi, ycTaHaBIMBATb
MPUYMHHO-CJICJCTBEHHBIE CBSI3M MEXKIY OOBEKTAaMH HU3YYEHHs, CTPOMUTH JIOTMYECKUE
paccyxJeHus: (MHIYKTHBHbBIE, JI€AYKTUBHBIE, I10 AaHAJOIHM), JAejaTb BBIBOABI U
3aKJIF0YCHMS;

yMEHHE MpPUMEHATh B Ipollecce IMO3HaHWsS TMOHATHS  (MpeAMETHblE U
MeTalrpeMeTHbIE), CHUMBOJIMYECKUE (3HAKOBBIE) MOJEIHU, MCIOJIb3yeMble B XUMHH,
MpeoOpa3oBbIBATh MIMPOKO MPUMEHSEMBIE B XHMHUU MOJEIBHBIE NPEICTaBICHUS —
XMMHUYECKHUI 3HaK (CHMBOJI 3JIEMEHTA), XUMUYecKast (opMysia U ypaBHEHUE XUMUYECKON
peakuuu — MpU PElIEHUH y4eOHO-TIO3HABATEIbHBIX 3aJa4, ¢ YYETOM 3TUX MOJEJIBbHBIX
IIPEICTABICHUIN BBIABIIATh M XapaKTEPHU30BaTh CYILIECTBEHHBIE IPU3HAKU H3Y4aeMBIX
O0OBEKTOB — XUMHYECKUMX BEIIECTB W XHMMHMUYECKHX PEAKIHUi, BBIABIATH 0OIIME
3aKOHOMEPHOCTH, NPUYMHHO-CJIEACTBEHHBIE CBS3M U IPOTUBOPEUUS B M3y4aeMbIX
Iporeccax ! sIBICHUAX.

Bba3oBble ucciieqoBare/ibCKue AeHCTBUA:

YMEHHE HCIIOJb30BaTh IIOCTaBJICHHBIE BOIPOCHI B KadeCTBE WHCTPYMEHTA
MO3HAHMS, a TaKXKe B KAaueCTBE OCHOBBI JJIsi (DOPMHUPOBAHUS TUIIOTE3BI IO INPOBEPKE
IIPAaBUJIBHOCTH BBICKA3bIBAEMBIX CYKJICHUN;

OpuoOpeTeHrne OMbITa 10 IUIAHUPOBAaHWIO, OpraHU3ald U  I[POBEICHHIO
YYEHUUYECKUX IKCIIEPUMEHTOB, YMEHUE HAOMI0AaTh 32 X0JI0M IIPOLEcca, CAMOCTOSATEIBHO
MIPOrHO3UPOBATH €0 Pe3yibTaT, GOpMYyIUPOBATH OOOOIIEHUS U BBIBOJBI [0 pe3yJibTaTaM
MIPOBEJIEHHOTO OIbITa, UCCIEA0BAHUS, COCTABIISITh OTUYET O MPOAETaHHON padoTe.

Pa6ora ¢ unopmanmeii:

yMEHHE BbIOMpaTh, aHATU3UPOBATh U UHTEPIPETUPOBATH UH(POPMAIUIO PA3TUYHBIX
BUJOB W (OpPM TMPEACTaBICHUSA, IMOIYYaeMyl0 M3 Ppa3HbIX HMCTOYHHUKOB (HAay4HO-
MOMYJIsIpHAs JIMTEpaTypa XUMHUUYECKOIO COJAEpX aHUs, CIpPaBOYHBbIE MMOCOOHUS, PECYpCh
WNHTepHera), KpPUTUYECKH  OLICHMBAThb  IPOTHUBOPEYMBYIO M HEJOCTOBEPHYIO
uH(pOpMaIHIo;

yMEHHE NPUMEHATHh pa3MyHble METOAbl M 3alpochl NpHU TOUCKE U OTOOpe
uH(pOpPMAIMH U COOTBETCTBYIOIINX JAHHBIX, HEOOXOAUMBIX JUIS BBIITOJHEHUS yYEOHBIX U
MO3HABATEIbHBIX 3a/Jau OINpeAeNEHHOr0 THIa, MNpUOOpeTeHHe OomnblTa B 00JNacTh
UCIOJB30BaHUA  MH(POPMAMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTUH,  OBIJIAJICHHE
KYJbTYpOW aKTUBHOTO MCIOJIb30BaHUS PAa3IMYHbBIX TIOMCKOBBIX CUCTEM, CAMOCTOSTEIBHO
BBIOMpATh ONTUMANbHYIO (OpPMYy NpPEACTaBICHUS HHYOPMALMU H WIUTIOCTPUPOBATH
pelaeMble 3a7jaud HEeCJIOKHBIMU CXEMaMH, AuarpaMmmamu, IpyruMu GopmMamu rpaduku
1 MX KOMOMHAIUSIMU;

yMEHHE  HCMONb30BaTh M  aHANU3UpOBaTh B  Mpolecce  y4eOHON
UCCIIeIOBATENbCKON  NIeATENbHOCTH HMHGPOPMALMIO O BIUSHUM TPOMBIIIJIEHHOCTH,
CEJBCKOI0 X034MCTBA U TPAHCIIOPTA HA COCTOSTHUE OKPYKAIOLIEH IPUPOJHOU CPEIbI.
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KommyHuKkaTHBHBIC YHHBeEpCaIbHbIEe YYeOHbIE 1elCTBUA:

YMEHHUS 3aJlaBaTh BOIPOCHI (B X0j€ Auanora U (Wid) IUCKYCCHUH) MO CYIIECTBY
o0cyx/1aeMoil TeMbl, (OPMYIHPOBATh CBOM MPEUIOKEHUSI OTHOCUTEIIBHO BBIMOIHEHUS
IIPEIIOKEHHOM 3a1a4H;

YMEHUS NPEICTABIATh MOJYYEHHBIE PE3ybTaThl IO3HABATEIbHON JIEATEILHOCTU B
YCTHBIX WU NHCBMEHHBIX TEKCTaX; JeJaTh MPE3EHTALUI0 pPE3YJIbTaTOB BBIITOJIHEHUS
XUMHUYECKOT0 3KcrepuMeHTa (1abopaTOpHOTO OmbITa, Ja0OpaTOpHOM paboThl IO
UCCJIETOBAaHUIO CBOMCTB BEIIECTB, Y4EOHOTO IIPOEKTA);

yMEHUS  y4eOHOTO COTPYAHMYECTBA CO CBEPCTHHUKAMU B  COBMECTHOMU
NIO3HABATEIbHOW M MCCIIEIOBATENbCKON JAESITENBbHOCTH MPHU PELIEHUH BO3HUKAOLIUX
po0JieM Ha OCHOBE y4€Ta OOIIMX MHTEPECOB M COIVIACOBAHMS MO3ULUHN (00CYXIEHUS,
OoOMEH MHEHUSIMU, «MO3TOBBIE€ IITYPMBD», KOOpPIMHAIIMS COBMECTHBIX JIEHCTBUH,
olpezieNieHne KPUTEPUEB 10 OLIEHKE KAYECTBA BBINOJIHEHHON pabOThl U APYTHE).

PerynsiTuBHBIC YHHBepcaibHbIe Y4eOHbIe 1eiCTBUA:

YMEHHE CaMOCTOATEIBHO OMNpEAeNATh LENU JAESITENbHOCTH, IUIAHUPOBATD,
OCYIIECTBJIATh, KOHTPOJMPOBATH W TPU HEOOXOAMMOCTH KOPPEKTUPOBATH CBOIO
NeSITEIbHOCTh, BBIOMpaTh Haubosnee 3PQPEKTUBHBIE CHOCOOBI pEHICHHs] YYEOHBIX H
MO3HABATENbHBIX  3aJad, CaMOCTOSATEIbHO  COCTaBISATh WU  KOPPEKTHPOBATH
MIPEIOKEHHBIN aJITOPUTM JEHCTBUM NPH BBINOJHECHUM 3aJaHUN C YYETOM IOJY4YECHUS
HOBBIX 3HAaHUN 00 wH3ydyaeMbIX OOBEKTaX — BEIIECTBAX U pEaKIMsIX, OIEHUBATH
COOTBETCTBUE IOJYyYEHHOIO pe3ysibTaTa 3asBJICHHON LEIM, YMEHHE HCIOJIb30BATh U
aHAJIM3UPOBATh KOHTEKCTHI, IPEIJIaraéMbl€ B YCIIOBUHU 3aJaHUI.

HPEAMETHBIE PE3YJIbTATDBI

B cocraBe mpeaMeTHBIX pe3yibTaTOB MO OCBOEHHUIO O0SA3aTENBbHOTO COAEpPKaHUS,
YCTAHOBJICHHOTO JTaHHOW (eaepalibHON pabodeil mporpaMMoOM, BBIJEISIOT: OCBOCHHBIC
00yJaronMMHCs HaydHbIC 3HAHUS, YMEHHUS U CIOCOOBI JIEHCTBHM, CICM(PUICCKHE IS
MpeIMETHOMN 00macTu « XUMUs», BUbI I€ITEIbHOCTH 110 TIOJYYE€HHUI0 HOBOT'O 3HAHHUS, €r0
MHTEpIpETaiy, MPeoO0pa3oBaHUI0 W MPUMEHEHUIO B PAa3IMYHBIX Y4EOHBIX M HOBBIX
CUTYaIUSsIX.

K konmy oOyueHus B 8 kJiacce npenMeTHble pe3yibTaThl Ha 0a30BOM YpOBHE
JOJKHBI OTpaXaTh CPOPMUPOBAHHOCTD y 00YUAIOLIUXCSI YMEHU:

® packpblBaThb CMBICI OCHOBHBIX XHMMHMUYECKMX IOHSTHI: aTroM, MOJIEKyIa,

XUMHUYECKHI 3JIEMEHT, TMpOCTO€ BEIIECTBO, CJIOXKHOE BEIIECTBO, CMECh
(omgHOpOIHAss M HEOJHOPOJHAsA), BAJIEHTHOCTb, OTHOCHUTEIbHAs aTOMHas |
MOJIEKYJISIpHAsl Macca, KOJIMYECTBO BEIECTBa, MOJIb, MOJIIpHAsl Macca, MaccoBas
JIO7ISl XUMHYECKOTO DJJEMEHTa B COCAWHEHUH, MOJSIPHBIA OO0BEM, OKCHUI,
KHUCJIOTa, OCHOBaHHUE, COJb, AJIEKTPOOTPULATENBHOCTh, CTENEHb OKUCICHHUS,
XUMHUYECKasi peakius, KilacCU(pUKalusg peakuuid: peakluud COeAMHEHHUS,
peaKkIMM Ppa3JOKEHHs, PEaKUud 3aMEelICHMs, peakuu OOMeHa, 35K30- H
HHAOTEPMHUUECKHE peaKlMH, TerioBod »dddexT peakuuu, SAPO aToma,
AJIEKTPOHHBIA CIIOM aroma, aTOMHAas OpOMTallb, paguyc aToMa, XMUMHUYECKas
CBSI3b, MOJISIPHAS U HEMOJISIpHAs KOBAJICHTHAs CBsI3b, MOHHAS CBSI3b, HOH, KATHUOH,
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aHUOH, PacTBOp, MaccoBasl JOJs BellecTBa (MPOLICHTHAs KOHIIEHTpalus) B
pacTBopeE;

WJUTIOCTPUPOBATH B3aMMOCBSI3b OCHOBHBIX XMMHUYECKUX MOHSITHI U MPUMEHATH
STH TOHSTHS MIPHU ONMKMCAHUU BEIIECTB U UX MPEBPAICHUN;

UCIIOJIb30BaTh XUMUUYECKYI0 CUMBOJIMKY JJisi COCTaBieHUs1 (OpMYJ BELIECTB U
YPaBHEHUH XUMHUYECKUX PEAKIUM;

OTpEJEeNATh BaJIEHTHOCTh AaTOMOB 3JEMEHTOB B OWHApHBIX COCIUHEHUSX,
CTENEHb OKUCJICHHS 3JIEMEHTOB B OWHAPHBIX COCIUHEHMSIX, MPUHAIJICKHOCTD
BEIIECTB K OMNpEAeAEHHOMY KJIacCy COEAUHEHUW 1o ¢opMmyiaM, BHJ
XUMHUYECKON CBSA3M (KOBAJICHTHASI U MOHHAS) B HEOPTraHUYECKUX COSTMHEHUSIX;
packpeiBaTh  cMmbica  Ilepuommueckoro 3akona JI. WM. Menneneesa:
JEMOHCTPUPOBATh  MOHUMAHUE MEPUOANYECKON  3aBUCUMOCTH  CBOWCTB
XMMHYECKHX 3JIEMEHTOB OT UX MOJ0KeHUA B [lepuoanueckoi cucreme, 3aKOHOB
COXpaHEHHsI MacChl BEIIECTB, IOCTOSHCTBA COCTaBa, aTOMHO--MOJEKYJISIPHOTO
y4eHHMs, 3aKOHa ABOTaapo;

OTHCHIBATh U XapakTepu3oBaTh Tabnuunyto ¢opmy lleprognyueckoil CUCTEMBI
XUMUYECKHUX JIEMEHTOB: Pa3IN4aTh MOHITHUS «TJIaBHAs MOArpynmna (A-rpyrna)»
u «1o6oyHas noarpynna (b-rpymma)y», mansie u GoJbIue TEPUObl, COOTHOCHUTD
o003HaueHHs, KOTOpble wuMmeroTcs B Tabnuie «llepuomuueckass cucrema
xumudeckux snemeHToB JI. 1I. MenaeneeBa» ¢ YUCIOBBIMU XapaKTEPUCTHKAMH
CTPOCHHSI aTOMOB XMMUUYECKHUX 3JIEMEHTOB (COCTaB U 3apsij sapa, 00IIee Ynucio
AJIIEKTPOHOB U PACIPEEICHUE UX M0 AIEKTPOHHBIM CIIOSIM);

KIacCU(PUIIUPOBATh XUMHUYECKHUE DSJIEMEHThl, HEOPraHWYECKHE BEIECTBa,
XUMHUYECKHE PEeaKIuu (10 YHCIY U COCTaBY YYaCTBYIOIIUX B PEaKIIMH BEIUIECTB,
10 TEII0BOMY 3P deKTy);

XapakTepu3oBaTh (OMHUCHIBATH) OOIIME XHMHUYECKHE CBOWMCTBA BEIECTB
pa3IMYHBIX KJIACCOB, MOATBEPKAasi ONHCAaHUE NPUMEPAMU MOJIEKYJISPHBIX
YPaBHEHHUU COOTBETCTBYIOIINX XUMUUECKUX PEAKIUM;

MPOTHO3UPOBATH CBOMCTBA BEHIECTB B 3aBUCMMOCTH OT KX Kau€CTBEHHOIO
COCTaBa, BO3MOKHOCTH TMPOTEKAHUSI XUMUUYECKUX MPEBPALICHUNA B Pa3IMYHBIX
YCIIOBUSIX;

BBIYUCIISITh OTHOCUTEJIBHYIO MOJEKYISIPHYIO M MOJIIPHYIO MacChl BEIECTB,
MAaCCOBYIO JIOJNIO XHMHYECKOTO 3JIEMEHTa M0 opMyJie COeTUHEHHSI, MAaCCOBYIO
JIOJTIO BEILIECTBA B PACTBOPE, MPOBOJUTH PACUETHI MO0 YPABHEHUIO XUMHUUYECKOU
peaxuuu;

MPUMEHATh OCHOBHBIE OIEpAllid MBICIUTENIbHOW AESTEIbHOCTH — aHalu3 u
CUHTE3, CpaBHEHHE, O000O0IIeHNe, CHUCTEeMAaTH3aIMi0, KIacCU(PHUKAIHUIO,
BBISIBJICHUE MPUYUHHO--CIEJACTBEHHBIX CBSI3€M — IS W3YyYEHUSI CBOMCTB
BEILIECTB U XMMUYECKUX PEaKlUi, eCTeCTBEHHO-HAYUYHbIE METO/bl MO3HAHUS —
HaOMIOJIeHNe, W3MEpPEeHHE, MOJCIUPOBAHNE, OKCIEPUMEHT (pealbHbId U
MBICJICHHBIH);
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clieIoBaTh MpaBUjiaM TOJb30BaHUS XMMHMUYECKOW MOCYyAOH M J1abopaTopHBIM
000pyZI0BaHHEM, a TAKXKE MIPABUIIAM OOPAIECHUS C BEIIECTBAMU B COOTBETCTBUU
C MHCTPYKIMSIMHU TI0 BBINOJHEHHUIO JAOOPATOPHBIX XUMHUYECKUX OIBITOB IO
MOJIYYEHUI0O U COOMPAHUIO Ta3000pa3HbIX BEIIECTB (BOAOpOAa U KHUCIOpPOAa),
MPUTOTOBJIEHUIO PACTBOPOB C OINPEACIEHHON MAacCCOBOW JI0JIE paCTBOPEHHOTO
BEIIECTBA, IUIAHUPOBATh M TMPOBOJUTH XUMHUYECKHE DSKCIIEPUMEHTHI IIO
pacro3HaBaHUIO PACTBOPOB IWIEJIOYEH MU KUCIOT C IMOMOUIIBI0 HHIUKATOPOB
(;rakmyc, GpeHondTanent, METHIOPAHK U APYTHE).

K koHny oOyuenuss B 9 kijacce mpeiMeTHBIE pe3yjbTaThl Ha 0a30BOM YpOBHE
JOJKHBI OTPaXKaTh CPOPMUPOBAHHOCTD y 00YUAIOLIUXCSl YMEHUI:

pPacKpbIBaTh CMBICI OCHOBHBIX XMMHYECKHX HNOHSITHI: XUMUYECKUN 3JIEMEHT,
aToOM, MOJIEKYJIa, HOH, KATUOH, aHUOH, IPOCTOE BEIIECTBO, CIOKHOE BEUIECTBO,
BaJICHTHOCTb, 3JEKTPOOTPULIATEIBHOCTh, CTENEHb OKHUCICHUSA, XHMHYECKas
peakuusi, XUMUYeCcKasi CBS3b, TEIJIOBOW 3(PQEeKT peakuuu, MOIb, MOJSPHBIHA
00BEM,  pacTBOp,  IJNEKTPOJIUTHI,  HEIIEKTPOJIUTHI,  AJIEKTPOJUTHUECKAsS
JTUCCOLIMALIASA, pEeaKIUM HOHHOro OOMEHa, KaTaliu3aTop, XUMHUYECKOE
paBHOBecue, oOpaTUMble W  HEOOpaTHUMblE  pEakUud, OKHUCIUTEIbHO-
BOCCTAHOBUTEJIBHBIE PEAKIUU, OKUCIUTEIb, BOCCTAaHOBUTEINb, OKHUCICHHE U
BOCCTAQHOBJIEHHE,  aUIOTponus,  aM(OTEpHOCTh,  XHMMHUYECKass  CBs3b
(KOoBaJIGHTHAsl, MOHHAsI, METAJNINYECKasi), KpUCTAIUIMUECKasl peléTKa, KOppo3us
METAJJIOB, CIUIaBbl, CKOPOCTh XUMHYECKOM pEakUuu, MPEAEbHO IOIyCTUMAas
koHneHntpauus [1/IK BemecTsa;

WUTIOCTPUPOBATH B3aUMOCBSA3b OCHOBHBIX XMMHUYECKUX MOHATUA M MPUMEHSITh
ATH MOHATHUS IPU OMMCAHUU BEUIECTB U UX IPEBPALLECHUN;

UCMOJIb30BaTh XUMUYECKYIO CUMBOJIMKY JJISi COCTaBJICHUS (POPMYIN BEIIECTB U
YPAaBHEHUN XUMHUUYECKUX PEaKIUM;

ONpEJENATh BaJIEHTHOCTh U CTENEHb OKHCIECHHUS XUMHYECKHX JJIEMEHTOB B
COCIMHEHUSAX  Pa3JIM4YHOIO  COCTaBa,  IPUHAMIEKHOCTH  BEIIECTB K
ONpeeIEHHOMY KJIAcCy COEIMHEHUU 1o (opmysiam, BUJ XUMHUYECKOH CBS3U
(KOBaJICHTHasl, WMOHHAs, METAJUIMYECKAas) B HEOPIaHUYECKUX COCAUHEHMSX,
3apsA] MOHA MO XMMHUYECKOW (opmyre, xapakTep cpeabl B BOJHBIX pacTBOpax
HEOPraHMYECKUX COEIMHEHHUH, TUI KPUCTAIIMYECKOW PEIIETKHM KOHKPETHOI'O
BEIIECTBA;

packpeiBaTh cMbici Ilepuogmueckoro 3akonHa J[. WM. MengeneeBa u
JNEMOHCTPUPOBATH €r0 MOHUMAaHKE: OMUCHIBATh U XapaKTepU30BaTh TAOIHUHYIO
dopmy Ileproanyeckoil CHCTEMBI XUMUYECKHUX 3JIEMEHTOB: Pa3IndyaTh MOHATHS
«rnaBHas nonarpynna (A-rpynma)» u «mobouyHas noarpymnmna (B-rpymma)y,
MaJible ¥ OOJbIINE MEePUOIBI, COOTHOCHUTh 00O03HA4YEHHS, KOTOPHIE MMEIOTCA B
NepUOINYECcKOl Tabiuie, ¢ YUCIOBBIMH XapaKTePUCTUKAMHU CTPOCHHS aTOMOB
XUMHYECKUX DJIEMEHTOB (COCTaB M 3apsij sijpa, OOIlIee YUCIO AJIEKTPOHOB U
pacmpefieieHue WX 10  DJJEKTPOHHBIM  CJIOAM), OOBSICHATH  oOIIue
3aKOHOMEPHOCTM B M3MEHEHUHU CBOMCTB D3JEMEHTOB U HUX COEAMHEHHMH B

18



npeaesiax MajblX TMEpPUOJOB M TJIABHBIX MOATPYII C y4E€TOM CTPOCHHS HX
aTOMOB;

KIACCU(PUIIUPOBATh XUMHUYECKUE DJIEMEHTHI, HEOPraHWYECKHE BEIIECTBa,
XUMUYECKHE peakiuu (10 YHUCIY U COCTaBY YYACTBYIOIIUX B PEAKIIMHU BEIICCTB,
mo TermioBoMy 3PGeKTy, MO0 HU3MEHEHHUIO CTENeHEH OKHCICHHS XUMHUYECKHX
AJIIEMEHTOB);

XapaKTEePU30BaTh (OMUCHIBATh) OOIIHE U CICITU(DUISCKIE XUMUYECKUE CBONCTBA
MPOCTBIX W CJIOXHBIX BEIIECTB, TOJATBEPKJIas OMHCAaHUE MPUMEPAMHU
MOJICKYJISIDHBIX W HMOHHBIX ypPaBHEHHWW COOTBETCTBYIOIIMX XHMHUYECKHX
pEeaKLHnii;

COCTaBJISITh YPABHEHUS SJIEKTPOTUTHUYCCKON MHUCCOIMAIMKM KHUCIIOT, MeIoueh U
COJICH, TOJHBIE W COKpaliéHHbIC YypaBHEHHUs peaKIMii HOHHOTO OOMeHa,
YPaBHECHHSI PEAKIINH, TOATBEPKIAIONNX CYIMECTBOBAHUE TCHETHUECKOW CBSI3U
MEXy BEIIECTBAMHU Pa3IMUHBIX KJIACCOB;

pPacKpbIBaTh CYIIHOCTh OKHMCJIUTEILHO-BOCCTAHOBUTEIIBHBIX peakmuit
MTOCPEJICTBOM COCTABJICHHS DJICKTPOHHOTO OajlaHca dTUX PEaAKITU;
MPOTHO3MPOBATh CBOWCTBA BEIIECTB B 3aBUCUMOCTH OT UX CTPOCHUS,
BO3MOKHOCTH MTPOTEKAHMS XUMHYECCKUX MIPEBPAIICHUHN B Pa3INYHBIX YCIOBHUSX;
BBIYHCIISITE OTHOCHUTEIBHYIO MOJICKYJISIPHYIO M MOJISIPHYIO MacChl BEIIECTB,
MacCOBYIO JIOJIO XHMHYECKOTO dJIeMEeHTa 1Mo (popMyIiie COeTMHEHHS, MacCOBYIO
JIOJIF0 BEIIECTBA B PAcTBOPE, MPOBOJIUTH PACUETHI MO YPABHCHHUIO XMMHYECKOU
peaKInu;

coOroaTh TpaBWJIa TOH30BAHUS XUMHYECKOW IMOCYIOH W J1ab0paTopHBIM
000pyI0BaHHEM, a TAaK)KE TMpaBUIa OOpaIeHUs ¢ BEIIECTBAMH B COOTBETCTBHH C
WHCTPYKIUSIMH TIO BBITIOJHEHUIO JIA0OPATOPHBIX XHWMHUYECKUX ONBITOB I10
MOJIYYCHUI0O U COOMPaHUIO Ta3000pa3HBIX BEHIECTB (aMMHAKa M YTJICKHCIIOTO
rasa);

MPOBOJANTH PEAKIUH, MOJATBEPKIAOIINE KAYeCTBEHHBIH COCTaB pPa3IMYHbIX
BCIIECTB: PaCIIO3HABATH OMBITHBIM ITYTEM XJIOPU-, OpOMUI-, HOUI-, KapOOHAT-
, hocdar-, cmmkar-, cyiabhar-, THIPOKCUI-HOHBI, KATHOHBI AMMOHUS ¥ WOHBI
M3Y4YEHHBIX METAJIOB, MPUCYTCTBYIOIIME B BOJIHBIX PACTBOPAX HEOPTAHUICCKUX
BEILIECTB;

NPUMCHSITH OCHOBHBIC OIEPAIlMM MBICIUTEIBHOW JCITCILHOCTH — aHajdu3 |
CHUHTE3, CpaBHEHHE, O00OOIIEHUE, CHUCTEeMATH3allUi0, BBISBICHHUE TMPUUYUHHO-
CIICICTBEHHBIX CBS3€H — /I W3YYCHHUS CBOWCTB BEHIECTB M XUMHYECKHX
peaKInii, €CTECTBEHHO-HAyYHbIC METOJIbI TTO3HAHUS — HAOJI0/ICHUE, U3MEpPEHUE,
MOJICTTUPOBAHUE, IKCIIEPUMEHT (PEATbHBIN M MBICTICHHBIN).
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TEMATHYECKOE IINTAHUPOBAHHUE

8 KIIACC
KosmnuecTBo yacoB
Ne HaumeHoBaHue pa3iesioB u JaeKkTpoHHbIE (IU(PPOBBIE)
KoHnTtpoabsHbie IIpakTH4yeckue
n/n TeM IPOrpaMmbl Bcero o0pa3oBaTe/bHbIE pecypchl
padoTsbI padoThbI
Paznen 1. [lepBonayajibHble XUMHYECKHE OHATHSA
XuMus — BaxHas 00J1acTh
11 €CTECTBO3HAHUS U 5 0 5 bubmuorexa [JOK
' MPAKTUYECKOU AEATEITbHOCTH https://m.edsoo.ru/7f41837c
YyeJIoBeKa
BemecTBa 1 xumMmnueckue bubmnoreka LIOK
12 15 1 0
peakiuu https://m.edsoo.ru/7f41837¢c
Wroro mo pazneny 20
Pazgen 2. BaxkHeiiliue npeacTaBuTe 1M HEOPraHUYECKMX BelllecTB
21 Boznyx. Kucnopon. [lonsitue 6 0 0 bubnnorexa [HIOK
' 00 okcumax https://m.edsoo.ru/7f41837¢c
Bonopon.Ilonsitue o kucinorax bu6nuoreka LIOK
2.2 8 0 1
U COJIAIX https://m.edsoo.ru/7f41837c
53 Boga. PactBopsr. [Tonsitue 06 5 1 1 bu6mmoreka [IOK
' OCHOBaHUSAX https://m.edso00.ru/7f41837¢
24 OCHOBHBIE KJTACCHI 1 1 1 bubnmoreka [IOK
' HEOPraHUYECKUX COEAUHEHUIN https://m.edsoo.ru/7f41837c
Hroro no pazneny 30

Paznen 3. [lepnoauueckuii 3axon u [lepuonnueckasi cucrema xummudeckux jiementos JI. U. MenneseeBa. CTpoenne aToMoOB.

Xumuueckasi cBsi3b. OKHCIUTEIHLHO-BOCCTAHOBHTEIbHbIE pe€aKnuu
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[lepuoauueckuii 3aKOH U
IIepnoanueckas cucrema

Bbu6moreka [JOK

1 7
3 XUMHYECKUX 3J1eMeHTOB []. H. 0 https://m.edsoo.ru/7f41837c
Mennene-eBa. CTpoeHue aroma
XuMHYECKasi CBS3b. BuG LIOK
HOIMOTEKa
3.2 - 8 1
OKuCIHTEILHO https://m.eds00.ru/7f41837¢
BOCCTAHOBUTCIIbHBIC pCAKIIUN
bubmuorexa [JOK
4 15
TOTO O pasaety https://m.edsoo.ru/7f41837c
bubmuorexa [JOK
Peseparoe Bpems 3 0 https://m.edsoo.ru/7f41837c
OBIIEE KOJIMYECTBO HACOB I10 68 4

[TPOI'PAMME
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9 KJIACC

Kosun4vecTBO 4acoB JIeKTPOHHbIE
HaumeHnoBaHue pa3/iesioB U TeM uugpoBbIie
Ne o/m P Kontpoabnsie | Ilpakrndeckue (mucpp )
NPOrpaMMbIl Bcero o0pa3oBaTejIbHbIE
padoThI padoThI
pecypchbl
Pa3nen 1. BenecTBo M XUMHYECKHE PeaKIIUU
11 [ToBTOpenue u yriryOneHue 3HaHUN 5 1 0 bubnuoreka [IOK
' OCHOBHBIX pa3/IesioB Kypca 8 kiacca https://m.edsoo.ru/7f41a636
12 OcHOBHBIE 3aKOHOMEPHOCTH XUMUYECKUX 4 0 0 bu6nuoreka [IOK
' peakimii https://m.edsoo.ru/7f41a636
13 DNEKTPOUTHYECKAs TUCCOIHAITHS. 3 1 1 bu6nunoreka [IOK
' XHUMUYECKUE PEAKLIMU B PACTBOPAX https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Pa3nen 2. HemeTa/ibl M MX COeTUHEHUS
21 OO11ast XapakTepUCTUKA XMMUYECKUX 4 0 1 bubnnorexa [IOK
' anemeHTOB VIIA-rpymmel. ["amoreHs https://m.edsoo.ru/7f41a636
OO61mas XxapakTepuCcTUKa XUMHYECKIX
2.2 sanemeHToB VIA-rpynnel. Cepa u eé 6 0 0 bubmmorexa [IOK
' PYHIHL P https://m.eds00.ru/7f41a636
COEIMHEHUS
OO01mmas xapakTepuCcTHKa XUMUIECKIX
2.3 aneMeHTOB VA-Tpynmbsl. A30T, hochop u ux 7 0 1 bubmmorexa [OK
' ’ ’ https://m.edsoo.ru/7f41a636
COCTMHEHUS
OO01mmas XxapaKTepUCTUKA XUMHYECKIX
2.4 asieMeHToB [VA-rpynmel. Yriepod u 8 1 2 bubmmorexa [JOK
' . PYIIIBL. p https://m.edsoo.ru/7f41a636
KPEMHUH ¥ X COCAMHCHHUS

22



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

Hroro no pazaeny

25

Pasznen 3. MeTajuibl H UX CocIMHCHUSA

. bu6mmoreka [IOK
3.1 Obmwre cBOHCTBa METAILIOB 4 https://m.edso0.ru/7f41a636
. bubmuorexa [JOK
3.2 Baxueiinime MeTaiibsl 1 UX COEQUHEHUS 16 httos://m.edsoo.ru/7f41a636
Wroro mo pazneny 20
Pa3nen 4. Xumus u okpyskaomas cpeaa
41 BemecTBa 1 MaTepHalbl B )KU3HU YeJIOBEKA 3 bubmmorexa [JOK
' m p https://m.edsoo.ru/7f41a636
Utoro no pazneny 3
PesepBHOE Bpems 3 bubmmorexa [OK
p P https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68
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HOYPOYHOE IIVTAHUPOBAHHUE

8 KJIACC
KosauuecTBo yacoB
Koutp JIeKTPOHHbIE
Ne omenns | TPAKT | Tlarg undpoBkIe
Tema ypoka HYECKH
n/n Bcero e u3y4eHusi | oOpa3oBaTebHbIE
e
padot paGoTHI pecypchl
bl
1 [Ipeamer xumun. Posts XuMuu B )KM3HU YesioBeKa. Tena u 1 0 0 bu6nmorexka [IOK
BEIIECTBA https://m.edsoo.ru/ff0d210c
bubnuoreka [JOK
2 [TonsaTHe 0 MeTOMAX MO3HAHUSA B XUMUNA 1 0 0 httos://m.edsoo.ru/ff0d227e
[Ipaktruyeckas padora Ne 1 «IIpaBuia paboTsl B
3 naboparopuu U MpUEMBI 0OpaIieHusl ¢ Tab0PaTOPHBIM 1 0 0 bubmorexa HOK
paTop P patt paTop https://m.edsoo.ru/ff0d23dc
000pYyJIOBAaHUEM
UYuctele BemecTBa U cMecu. CriocoObl pa3ieneHus bubnuoreka [JOK
4 . 1 0 0
cMmecei https://m.edsoo.ru/ff0d26ca
bu6nmmorexa [IOK
> ATOMBI H MOJICKY I 1 0 0 https://m.edsoo.ru/ff0d2a6c
5 [TpakTryeckas pabota Ne 2 «Pa3znenenue cmeceit (Ha 1 0 1 bubmuorexa [LIOK
[IpUMepe OYUCTKU TTOBAPEHHOW COJIN)» https://m.edsoo.ru/ff0d28c8
- XUMHUYECKUE ATIEMEHTHI. 3HAKHU (CUMBOJIIBI) XUMHUYECKUX 1 0 0 bubnuoteka [IOK
JJIEMEHTOB https://m.edsoo.ru/ff0d2be8
but6mmoreka [JOK
8 [IpocTble U cllokKHBIE BELIECTBA 1 0 0 httos://m.edsoo.ru/ff0d2a6e
bubnunorexka [IOK
9 A - 1 0 0
TOMHO-MOJIEKYJISIPHOE YUCHUE https://m.edsoo.ru/ff0d2d50
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10 3aKOH NOCTOSIHCTBA COCTaBA BEIIECTB. XUMHUYECKast bubmmoreka [IOK
¢dbopmyna. BaleHTHOCTh ATOMOB XHMHUYECKUX JIEMEHTOB https://m.edsoo.ru/ff0d2eae
1 OTtHocuTenbHas aroMHas macca. OTHOCUTENIbHAS bubmmoreka [JOK
MOJIEKYJISIpHAs Macca https://m.edsoo.ru/ff0d323c
12 MaccoBast 10J11 XMMHUYECKOTO 3JIEMEHTA B COEAUHEHUN buomiorexa LIOK
A A https://m.edso0.ru/ff0d350c
bubnuorexa [JOK
1 K . Mons. M acca
3 OJIMYECTBO BelmiecTBa. Mok, MossipHas M httos://m.edsoo.ru/f0d5230
1 Ou3nyeckue 1 XUMUIECKHE BICHHSI. X UMUYecKast bu6mmoteka LIOK
peakuus https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haku 1 ycaoBUs MPOTEKAHUSI XUMUYECKUX PEAKIIUMA bubmorexa LIOK
P Y P peatdt https://m.edsoo.ru/ff0d3a16
3aKOH COXPAaHEHHUS MacChl BEUIECTB. XUMUYECKHE bubnuorexa [LIOK
16
YpaBHEHUS https://m.edsoo.ru/ff0d3b88
17 Beruucnenus KoJm4ecTBa, MacChl BEIIECTBA MO bu6mmotexka I[IOK
YPAaBHEHUSAM XUMHUYECKUX PEaKIIAN https://m.edsoo.ru/ff0d5708
Kinaccudukanms XuMu4ecKkux peakiuii (CoOeTnHeHus, bubnnoreka [IOK
18
pa3noKeHus, 3aMeIleHus, OOMeHa) https://m.edsoo.ru/ff0d3f34
19 M. B. JIOMOHOCOB — y4€HBIN-IHIIUKIIONEIUCT. bubnnorexa [IOK
O060011eHre U cucTeMaTU3alns 3HaHU| https://m.edsoo.ru/ff0d40c4
20 KonTponbnas padota Nel no reme «BemiectBa u bu6mmoreka [IOK
XUMUYECKUE PEAKLIUN https://m.edso0.ru/ff0d4290
Bo3nyx — cmech razoB. CocraB Bo3ayxa. Kucnopog — bubnuoteka [IOK
21
3JIEMEHT U MpOocToe BemecTBo. O30H https://m.edsoo.ru/ff0d448e
29 ®u3NYECKNE U XMMUYECKHE CBOMCTBA KUCIOPOa bubnuoteka [IOK
(peakuuu okuciaeHus, roperue). [lonsitue 06 okcumax https://m.edsoo.ru/ff0d4614
23 CriocoOsI Oy4eHHS KHCIIOPO/1a B TaOOPaTOpHH U bubnmnoreka [IOK

MIPOMBILIEHHOCTH. [IpuMeHeHune kuciopoaa

https://m.edsoo.ru/ff0d497a
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TennoBoi 3¢ (HEeKT XUMHIECKON PEaKIIUH, TTOHATHE O

24 TEPMOXHUMHYECKOM YPaBHEHUH, IK30- bubmmorexa [IOK

https://m.edsoo.ru/ff0d4790
SHAOTEPMHUUYECKUX PEAKLUIX

o5 TormnuBo (HeTh, yrois U MeTaH). 3arps3HeHHUE BO3AyXa, bubmmoreka [IOK
CIOCOOBI €T0 MPeIOTBPAIICHUS https://m.edsoo.ru/ff0d4c4a

26 [Tpaktuyeckas padota Ne 3 mo Teme «Ilonydenue u bubnuoreka [IOK
coOupaHue KUCI0pOo/ia, U3yUYEeHUE ero CBOMCTBY» https://m.edsoo.ru/ff0d4ae2

97 Bonopon — anement u nmpocroe BemectBo. Haxoxaenue bubnuorexa LIOK
B MPUPO/IE https://m.edsoo.ru/ff0d4dd0

o8 PuznuecKre 1 XMMUYECKHE CBOMCTBA BOJAOPO/IA. bubmmoreka [JOK
[Ipumenenue Bogopoaa https://m.edsoo.ru/ff0d4dd0

29 [ToHsITHE O KUCIIOTAX U COJIAX bubmmorexa [IOK
https://m.edsoo.ru/ff0d50d2
30 CriocoOsI TIOSTydeHUs BOJIOPOA B JJabopaTopun E;f:;;?;%tiﬁﬁﬁ 04d4ddo

31 [IpakTuueckas padota Ne 4 o reme «llonyuenue u bubnuorexa [LIOK
coOupaHue BOI0OpO/1a, U3YyUEHUE €T0 CBOMCTBY https://m.edsoo.ru/ff0d4f42
32 MossipHblil 00bEM ra3oB. 3aKOH ABOraapo ﬁg{iﬁ?&iﬁiﬁaﬁo 45426

33 Brruncnenus o6bp€Ma, KoTu4yecTBa BElIeCTBa T'a3a Mo ero bu6moteka [IOK
M3BECTHOMY KOJIMYECTBY BEIIECTBA UM O0BEMY https://m.edsoo.ru/ff0d55a0

34 Brruucnenus 005EMOB ra30B 1Mo ypaBHEHHIO PEAKIIUU HA bubnmnoreka [IOK
OCHOBE 3aKOHa 00bEMHBIX OTHOIIECHUH Ta30B https://m.edsoo.ru/ff0d5708

35 du3ndyecKue U XUMUYECKUE CBONCTBA BOIBI bubmmorexa LIOK
https://m.edsoo.ru/ff0d587a

. bubnuoteka [IOK
36 CocraB ocHoBauui. [ToHATHE 00 MHIUKATOpPAX httos://m.e dsofru 045062

37 Bona xak pactBoputens. HackieHHbIe 1 HEHACHIIIICHHBIC but6mmoreka [JOK

26



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
https://m.edsoo.ru/ff0d542e
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https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d59e2

PaCTBOPHIL. MaccoBas A0JI1 BEIECTBA B paCTBOPE

https://m.edsoo.ru/ffod5b40

[TpakTrueckas padota Ne 5 o teme «lIpurorosnenue

38 PacTBOPOB C OMPECIEHHON MAaCCOBOH oJei bubmmorexa [IOK
i https://m.edsoo.ru/ff0d5eba
pPacTBOPEHHOTO BELIECTBAY
39 Kontponsnas padora Ne2 no teme «Kucnopoz. Bogopoa. bubnuorexa [LIOK
Bona» https://m.edsoo.ru/ff0d6342
40 Oxcuppl: cocTaB, KIaccu(uKaIus, HOMEHKIIATypa Bubmaorexa ITOK
https://m.edsoo.ru/ff0d664e
41 [TonydyeHnne u XuMHYECKHE CBOMCTBA KUCIIOTHBIX, bubnuorexa LIOK
OCHOBHBIX U aM(OTEPHBIX OKCHJIOB https://m.edsoo.ru/ff0d664e
42 OcHoBaHus: cOCTaB, KiacCU(pUKalKs, HOMEHKIATypa bubmorexa LIOK
https://m.edsoo.ru/ff0d67ca
43 [Tonyyenue u XUMHYECKHE CBOMCTBA OCHOBaHUI bubmorexa LIOK
https://m.edsoo.ru/ff0d67ca
44 Kucnotsl: coctas, ki1accupukaius, HOMEHKIAaTypa bubmiorexa LIOK
https://m.edsoo.ru/ffOdfee2
45 [TonydeHnue u XuMUYECKHE CBONCTBA KUCIOT bubmmorexa [IOK
https://m.edsoo.ru/ffOdfee2
46 Conu (cpeaHue): HOMEHKIATypa, CIOCOObI MOTYUYeHHUS, bubmuoreka [JOK
XUMHUYECKHE CBOKCTBA https://m.edso00.ru/00ad9474
ITpakTruyeckas padora Ne 6. Pemenue
47 AKCIEPUMEHTAIBHBIX 3a/1a4 N0 TeMe «OCHOBHBIE KJIACChI buGnnorexa [IOK
. https://m.edsoo.ru/00ad9b7c
HEOPTaHWYECKUX COCAMHCHUI
48 I'eneTnueckas CBI3b MEXKy KJIaCCaMH HEOPraHUYECKUX bubnuoteka [IOK
COCIUHEHUI https://m.edsoo.ru/00ad9a50
. bubnuoteka [IOK
49 O000111eHE U CUCTEMATU3allAA 3HAHUN httos://m.edso0.ru/00ad9ch?
50 KonTponbnas padota Ne3 mo reme "OCHOBHBIE KIIacChI bubnmoreka [JOK
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HEOPraHWYECKUX COeTUHEHUN"

https://m.edsoo.ru/00ad9ela

51 [lepBble MOMBITKY KJIACCH(PHUKALINN XUMHUYECKUX bu6mmoteka LIOK
a1eMeHTOB. [IoHsATHE O TpyNIax CXOIHBIX AIEMEHTOB https://m.edsoo0.ru/00ad9ffa
IIepnonnueckuit 3akoH u Ilepuoauyeckas cucrema bubnuorexa [IOK

52
XUMHYeCcKuX demMeHToB M. Y. MenaeneeBa https://m.edsoo.ru/00ada52c

53 Ileproasl, TpynIbl, HOATPYIIIEL bubnmorexa [JOK

PHOAEL TPY » TOATPYI https://m.edsoo.ru/00ada52c
bubnnorexa [JOK

54 Crpoenne atoMoB. CocTaB aTOMHBIX sgaep. M3oTomnsl

P s1ep https://m.edsoo.ru/00ada342

55 CtpoeHue 3IEKTPOHHBIX 000JI0YEK aTOMOB JIEMEHTOB bubnnorexa [JOK
IIepunonnueckoii cucremst 1. 1. Menneneena https://m.edsoo.ru/00adaébc
XapakTepucTuKa XUMUYIECKOTO 3JIEMEHTA 110 €T0

. bubnuoreka [JOK
56 noJioxkeHuro B [lepuoanueckoii cucreme /1. 1.
https://m.edsoo.ru/00ada824
MenneneeBa
3nauenue [lepuoandeckoro 3akoHa Il pa3BUTHS HAYKH
57 u nipakTuku. [{. 1. MenaeneeB — y4€HbIi, negaror u bubmorexa HOK
p I a i - T https://m.edsoo.ru/00ada96e
rpaXIaHUH

58 DNEeKTpOOTPULIATETbHOCTh AaTOMOB XUMUYECKUX bubmuoreka [JOK
DJIEMEHTOB https://m.edsoo.ru/00adaab8

bu6nmmoreka [IOK

59 HNonnas xuMuueckast CBI3b

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

60 KoBanenTHas noysipHas XuMu4ecKas CBI3b bubnmorexa LHOK
p https://m.edsoo.ru/00adaab8

61 KoBasenTHas HEMOIAPHAS XUMUUECKas CBA3b bubnmorexa LHOK
p https://m.edsoo.ru/00adaab9

but6mmoreka [JOK

62 CreneHp OKUCIIEHUS

https://m.edsoo.ru/00adae28
63 OKHCTUTENbHO-BOCCTAHOBUTENLHBIE PEaKIIUU bubnmoreka [JOK
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https://m.edsoo.ru/00adb076

64 OKHCIIMTEIIN ¥ BOCCTAaHOBHTEIIN 1 bubmorexa HOK
https://m.edsoo.ru/00adb076
65 Kontponsnas padora Ne4 o teme «CTtpoeHue aToma. 1 bubnuorexa [IOK
XuMHYECKas CBS3bY https://m.edsoo.ru/00adb486
. . bubmmoreka [IOK
P . 1
66 e3epBHBIN ypok. O000IICHNE U CHCTeMAaTHU3alus 3HAHU] httos://m.edsoo.ru/00adb33c
. . bubnmoreka [IOK
7 P . 1
6 e3epBHBINA ypok. O000IICHNE U CHCTeMAaTHU3aIHs 3HAHU] https://m.edsoo.ru/00ad9cb2
. . bubmuorexa [JOK
68 PesepBHblIit ypok. O600111eHNE U cUCcTeMaTH3aIUs 3HAHUN 1 httos://m.edsoo.ru/ff0d61c6
OBILIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68
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9 KJIACC

KoaunuecTBO 4acos

JIeKTPOHHbIE
No Koutpo Hpakt | 1a1q uuppoBbIe
Tema ypoka HYEeCKHU
n/n Bcero JIbHbIE u3ydyeHusi | oOpa3zoBaTebHbIE
e
abo ecypchl
paboTHl padoTsI pecyp
1 [lepunonnueckuii 3akoH. Ilepuoauyeckas cucrema 1 0 0 bubmmoreka [JOK
xumudeckux 3neMeHnToB . . Menaeneesa https://m.edsoo.ru/00adb59
5 3aKOHOMEPHOCTH B U3MEHEHUH CBOMCTB XMMHUYECKUX 1 0 0 bubnnoreka [IOK
AJIEMEHTOB MEPBBIX TPEX NIEPUOIOB https://m.edsoo.ru/00adb6b6
Kiaccudukanus 1 HOMEHKIIaTypa HEOPTaHHIECKUX bubnnoreka [IOK
3 1 0 0
BEIIECTB https://m.edsoo.ru/00adb7e2
4 Buibl XuMHUECKOH CBSI3U U THUITBI KPUCTATTUYECKUX 1 0 0 bubmmoreka [JOK
pemeéToK https://m.edsoo.ru/00adbac6
Konrtponbnas padora Nel o Teme «IloBropenue n
5 yrayOieHre 3HaHUH OCHOBHBIX Pa3ielioB Kypca 8 1 1 0
KJ1accay
5 Knaccudukanms XuMu4ecKux peakiifii Mo pa3audHbIM 1 0 0 bubnnoreka [IOK
IIPU3HAKaM https://m.edsoo.ru/00adbch0
7 IToHsTHE O CKOPOCTH XUMUYECKOU peakiuu. [lonsaTue 1 0 0 bubmuoreka [JOK
0 TOMOTEHHBIX M T€TEPOTE€HHBIX PEAKIMIX https://m.edsoo.ru/00adbe9a
[ToHsiTHE O XMMUYECKOM paBHOBECHUH. DAKTOPBHI,
8 BIIUSIOIINE Ha CKOPOCTh )I()HMquCKoﬁ eax I/II:/I u 1 0 0 bubamorexa [OK
t p peakt https://m.edsoo.ru/00adc28c
MOJIOKEHNE XUMHUECKOTO PAaBHOBECHS
but6mmoreka [JOK
9 OKHCITUTEIBHO-BOCCTAHOBUTENILHBIE PEaKIIUN 1 0 0
peaxtl https://m.edsoo.ru/00adcade
10 Teopus anexTpoauTHYecKor aucconuanuu. CHIIbHBIC 1 0 0 but6mmoreka [JOK
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U cJiaOble OJICKTPOJIUTEI

https://m.edsoo.ru/00adcd68

11 Honubie ypaBHEHUS peakiuii bubmiorexa LIOK
https://m.edsoo.ru/00add448
12 XHUMHUYECKUE CBOMCTBA KMCIIOT 1 OCHOBAHUI B CBETE bubmmoreka [IOK
npeCcTaBICHUN 00 AMEKTPOIUTUIECKON AUCCOLUAIIH https://m.edso0.ru/00add5d8
13 XuMHYeCcKue CBoﬁCTBaU COJIEN B CBETE MPEACTABICHUI bubnnoreka [IOK
00 JIEKTPOJIUTUYECKON JUCCOIUAIIUN https://m.edsoo.ru/00add8b2
14 ITonsiTue o runponuse coneu bromiorexa LIOK
https://m.edsoo.ru/00add9d4
15 O00011IeHNE U CUCTEMATH3aLU 3HAHUA ﬁt?fs?/?riijiicﬁgll(f% ddd12
16 [TpakTuueckas padora Ne 1. «Pemienue bubnmoreka [JOK
JKCIIEPUMEHTAIIBHBIX 3a7a9)» https://m.edsoo.ru/00addbfa
KonTponbnas Ta Ne2 o Tem
17 <<3J1eisgomjnfjf;a?:ncc(())u:auelxm. XUMHYECKHE bubmmorexa [OK
https://m.edsoo.ru/00addecO
PEaKIuu B pacTBOPAX»
18 OO0m1as xapakTepUCTHKA rajJoreHOB. XUMHUYECKUE bubnnoreka [IOK
CBOMCTBA Ha IIPUMEPE XJI0pa https://m.edsoo.ru/00addfe2
19 Xnoposogopoa. ConsiHast KUCI0Ta, XUMUYECKHE bubnnorexa [IOK
CBOMCTBA, ITOJIy4€HUE, IPUMEHEHUE https://m.edsoo.ru/00ade104
20 [IpakTuueckas pabora Ne 2 no reme «Ilonydyenue bubmuorexa [LIOK
COJISHOW KHUCJIOTBI, U3y4EHUE €€ CBONCTB) https://m.edsoo.ru/00ade348
21 Brrunciienust no ypaBHEHUSM XUMHUUYECKUX PEAKLIUN, bubnuoteka [IOK
€CJIM OJTMH W3 PEareHTOB JIaH B U30BITKE https://m.edsoo.ru/00ade488
22 OO1ast xapakTepucTHKa 31eMeHToB VIA-rpymiisl E;Ir?sj?ll;lrzle(jizﬁ(j/%Oa de64a
23 AnnorponHsie Mmonudukanuu cepbl. Haxoxnenue bubnmnoreka [IOK

cepsl U €€ COCIMHEHUM B IpUpoe. XUMHUYECKUE

https://m.edsoo.ru/00ade64a
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CBOICTBA CEepbI

CepoBoaopo/1, cTpoeHue, GU3NIECKUe i XUMHISCKUE bubmmoreka [JOK

24 .
CBOMCTBA https://m.edsoo.ru/00ade802

o5 Oxcupel cepbl. CepHasi KHCIIOTa, PU3NISCKUE U bubnnoreka [IOK
XUMHYECKHUE CBOMCTBA, MPUMEHECHHUE https://m.edsoo.ru/00adea28
XUMHUYECKUE peaKiiHy, Jexkallue B OCHOBE

%6 MPOMBIIIJIEHHOT'O CII0C00a MOIy4eHUs CepHOMI bubmmoreka [IOK
KHCJIOThl. XMMUYECKOE 3arpsi3HEHUE OKPYKAIOIIEH https://m.edsoo.ru/00adec8a
Cpezbl COeIMHEHUSIMU Cepbl

97 Brruucnenue MaccoBoi 1011 BbIX0/1a IPOIYKTa bubmmoreka [JOK
peakuuu https://m.edsoo.ru/00adec8a
OO011ast XxapakTepUCTHKA 3JIEMEHTOB VA-Tpymibl.

28 A30T, pacpocTpaHeHue B Ipupoe, pusnueckue u brbmmorexa [IOK

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

XUMHYECKHE CBOWCTBA

29 AmMmHak, ero ¢pu3ndeckue 1 XMuMHU4eCcKre CBOMCTRa, bubnnorexa [IOK
IIOJIy4EHUE U IPUMEHECHHE https://m.edso0.ru/00adf004

30 [Ipaktrueckast padora Ne 3 mo reme «Ilomydenne bubmuorexa [LIOK
aMMHaKa, U3y4eHHE €ro CBOUCTB https://m.edso0.ru/00adf180

31 A3oTHas KUCIoTa, e€ pusnyeckre 1 XMMUIEeCKHe bubnnorexa [IOK
CBOMCTBA https://m.edso0.ru/00adf306
Hcnonp30BaHre HUTPATOB U COJIEH aMMOHUS B

32 KaueCcTBE MUHEPAIBbHBIX yIOOPEHHI. X UMUUECKOe bubnuoteka [IOK
3arpsAAI3HEHUE OKPYXKAIOLIEN CPelbl COEAUHEHUIMHU https://m.edsoo.ru/00adf518
azora

33 dochop. Oxeua dpochopa (V) u hocdopnas kuciora, bubnmnoreka [IOK
du3nueckrue 1 XMMUYECKHE CBOWCTBA, OTyYeHHE https://m.edso0.ru/00adf68a

34 Hcnonb3oBanue GocdaToB B kKaueCcTBe MUHEPATbHBIX bu6mmoreka [IOK

ynoOpeHuil. 3arpsisHeHre IPUPOIHOM CpeIbl

https://m.edsoo.ru/00adfc20
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dbocharamu

Yraepon, pacpocTpaHeHHEe B IPUPOJE, GU3NIECKUE U

bubnnorexa [JOK

35
XUMHYECKHUE CBOMCTBA https://m.edsoo.ru/00adfd9c
Oxcuzpl yraepoa, ux (pusnuecKkue U XuMUIEeCKre
. bubmmoreka [JOK
36 CBOMCTBA. DKOJOTUYECKHUE TTPOOIIEMBI, CBSI3aHHBIC C
https://m.edsoo.ru/00adfebe
okcuzaoM yriepona (IV)
N bub6mmoreka [IOK
37 VYronpHas KUCI0Ta U €€ COIMu
https://m.edso0.ru/00ae006¢
[IpakTuueckas padota Ne 4 o teme "Ilonyuenue
bubnuorexa [JOK
38 yriekucioro ra3za. KauecrseHHast peakuus Ha
" https://m.edso0.ru/00ae027e
KapOOHAT-MOH
39 [TepBoHavanbHbIE MOHATHS 00 OPraHUYECKUX bubmmoreka [JOK
BEILIECTBAX KaK O COEAMHEHHUSX YIIIepoa https://m.edsoo.ru/00ae054e
40 Kpemuuii u ero coenuHeHus brbmmorexa [IOK
P A https://m.edsoo.ru/00ae080a
[Ipaktrueckas padbota Ne 5. Perenue
41 BKI::HG I/IMGHTaJII;HBIX 3aj1a4 1o Teme «BaxkHeme brbamorexa HOK
p g https://m.edsoo.ru/00ae0bf2
HEMETaJUTBl U UX COCIUHEHHUS
42 KonrtponbHas padota Ne3 o Teme «Baxneime bubnnorexa [IOK
HEMETAIUIBI U UX COETUHEHUSI» https://m.edso00.ru/00ae0e18
OO01mas XxapakTepuCTUKAa XUMUYECKUX DJIIEMEHTOB —
43 MeTa/IoB. MeTanyeckast CBS3b M MeTaJTndecKas bubmuorexa [JOK
KpucTauinueckas pemeéerka. Gusnyeckne cBONCTBA https://m.edsoo.ru/00ae103e
METAJIJIOB
44 XuUMHYECKHE CBONCTBA METAJIIOB. but6mmoreka [JOK
DIIEKTPOXUMUYECKNHN PsAJT HAPSIKEHAW METAIIIOB https://m.eds00.ru/00ae1156
45 O61me crocoObl mosyyeHust MeTaioB. CIulaBbl. bub6mmoreka [IOK

Brluncnenus no ypaBHEHHUSIM XUMUYECKHUX PEAKLIUi,

https://m.edsoo.ru/00ae1156
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€CJIM OAVH M3 PEAarcHTOB COACPIKUT MMPUMECHU

46 [TousATHE O KOPPO3UHU METAILIOB bubnmorexa [IOK
PP https://m.eds00.ru/00ae1278
bu6mmoteka [IOK
47
[enourpie MeTamb! https://m.edsoo.ru/00ae14b2
48 OKcHUIBI U TUAPOKCUIBI HATPUS Y KAJINAS Bubmaorexa ITOK
a AP a p https://m.edsoo.ru/00ae14b2
. . bubnuorexa [JOK
49 IlemouHO3eMENbHBIE METAUIBI — KaJIbIUI U MarHui
https://m.edsoo.ru/00ae15e8
50 Baxkueiime coefMHEHNA KaIbLUs Bubmaorexa IOK
& 1 https://m.edsoo.ru/00ae15e8
51 O00011IeHNE U CUCTEMATH3aLU 3HAHUA
N N bubnnorexa [JOK
2 K
5 €CTKOCTh BOJIBI M CTIOCOOBI €€ YCTpaHCHHS httos://m.edsoo.ru/00ae 1886
53 [IpakTrueckast pabora Ne 6 mo Teme "XKEcTkocTh BOABI bubnuorexa [LIOK
U METOABI €€ ycTpaHeHus" https://m.edsoo.ru/00aelae8
. bubmuoreka [JOK
54 An
TOMHITHH https://m.edsoo.ru/00aelc64
55 AMpoTepHbIe CBOICTBA OKCHJIA M THAPOKCHA brbsmorexa HOK
p a s g https://m.edsoo.ru/00aelc64
bu6nmorexa [IOK
56 K
e1eso https://m.edso0.ru/00ae1d86
57 Oxcuibl, THAPOKCU B U coiu xkene3a (1) u sxenesa bubnmnoreka [IOK
(D) https://m.eds00.ru/00ae35e6
58 O00011IeHNE U CUCTEMATU3ALU 3HAHUA
[TpakTuueckast paborta Ne 7. Pemenue
. bubnuoteka [IOK
59 IKCIIEPUMEHTAIBHBIX 3a71a4 10 TeMe «BakHeiime

METaJIJIbI U UX COCAUHCHUS»

https://m.edsoo.ru/00ae3de8
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Brruncnenus mo ypaBHEHUSIM XUMUYECKUX PEaKLui,
60 €CJIM OJIMH U3 PEareHTOB J1aH B U30BITKE WU COACPIKUT 1 bubmmoreka [IOK
MpUMeECH. BbIuuciaeHrst MacCoOBOM JIOJIM BbIXO1a https://m.edsoo.ru/00ae1750
MPOYKTA PEAKIHH
61 O0001eHre ¥ cucTeMaTH3alus 3HaHUHA 1
62 KonTponbhnas padota Ned4 no reme «Baxknerinue 1
METaJIJIbl U UX COEIMHEHUS
63 BemectBa n maTepuaibl B TOBCEHEBHOM KU3HU 1 bubnnoreka [IOK
YyesioBeKa https://m.edso0.ru/00ae3f50
64 XUMHUYECKOE 3arpsi3HEHUE OKPYKAIOUIEH cperibl 1 bubmmorexa [IOK
https://m.edsoo0.ru/00ae4270
65 Ponbs XxumuM B perieHuu 3K0JIOTMYECKUX MpooIemM 1 bubmmorexa [IOK
https://m.edsoo.ru/00ae4270
66 PesepBHblit ypok. O0001LIEHNE U CHCTEMAaTU3aIUs 1 bubnuorexa [LIOK
3HaHUMI https://m.edsoo.ru/00ae0dOa
67 PesepBHblil ypok. O60011€HIE U CUCTEMAaTU3AIUS 1 bubnuorexa [LIOK
3HaHUI https://m.edsoo.ru/00adb33c
68 PesepBHblit ypok. O0001IEHNE U CHCTEMAaTU3aIUsS 1 bubnnorexa [IOK
3HaAHUI https://m.edsoo.ru/00ad9ch2
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68
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YYEBHO-METO/JUYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI V1A YYHEHUKA

 Xummsa, 9 wmacc/ TabpuenmstH O.C., OctpoymoB W.I'., CmagxoB C.A.,
AxmmonepHoe obuiectBo «M3narensctBo «lIpocBemenne»
 Xumusa, 8 ximacc/ labpuensu O.C., OctpoymoB W.I'., CmamkoB C.A.,
AxmmonepHoe obuiectBo «M3narenbctBo «lIpocBemenne»

Tabmuuel: [lepuoauueckas cucreMa xumuueckux 3nemeHToB J1. . Menneneesa,

T3.6J'II/IHa PaCTBOPUMOCTH, 3JICKTpOXI/IMI/I‘{CCKI/Iﬁ pAd HAIIPSDKCHUA METAJIIIOB

METOINYECKHUE MATEPHUAJIBI JIUIA YYUTEJIA

https://iro-49.ru/wp-content/uploads/2023/04/XumMusi-0a30BbIi-yDOBEHbD.

Peanuzanus-tpedoannii-OI'OC-0cHOBHOT0-00111er0-00pa3oBaHMs.

Meroaundeckoe-mnocodue-mis-yautens.pdf

HUD®POBBIE OBPA3OBATEJIBHBIE PECYPCbHI U PECYPCBI CETU
HUHTEPHET

https://educont.ru/?utm source=eljur

https://edu.skysmart.ru/
https://resh.edu.ru/
https://uchi.ru/

https://www.yaklass.ru/
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https://iro-49.ru/wp-content/uploads/2023/04/Химия-базовый-уровень
https://educont.ru/?utm_source=eljur
https://edu.skysmart.ru/
https://resh.edu.ru/
https://uchi.ru/
https://www.yaklass.ru/
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