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HOACHUTEJBHASA 3AIINCKA

[Iporpamma 10 XMMHM Ha YpPOBHE OCHOBHOIO 0OOIIero o0pa3oBaHMs
COCTAaBJICHA Ha OCHOBE TpeOOBaHMI K pe3yJibTaTaM OCBOCHUS OCHOBHOM
00pa3oBaTeILHOM MPOrPaMMbl OCHOBHOTO OOIIEro 00pa3oBaHus, MPEICTABICHHBIX
B ®I'OC OO0, a Taxke Ha OCHOBE (eiepabHO pabouel MporpaMMbl BOCITUTAHUS
U ¢ y4€TOM KOHIICTIIMHM TPEToJlaBanusl y4eOHOTO mpeaMera «XUMHs» B
oOpazoBaTenbHbIX opranuzanusax Poccuiickoit @enepanuu.

[Iporpamma mo xumuu Aa€T MPEICTaBICHHE O IENsIX, OOIel cTpaTeruu
o0yueHusl, BOCIUTAHMS W Pa3BUTUS OOYYAIOMIUXCS CPEACTBAMHU Y4eOHOIO
npeaMera, yCTaHaBJIMBAaET  00s3aTeNbHOE peIMETHOE coJiepKaHue,
peIycCMaTpUBaET pACIpEICHHEe €ro Mo KilaccaM M CTPYKTYPUPOBAHHUE T10
pazzmenaM W TeMaM NPOrpaMMbl TI0 XHMHH, ONPENETSET KOJIUYECTBEHHBIE H
KauyeCTBCHHBIC XapaKTePUCTUKHU COJIepKaHMUS, PEKOMEHAYEMYIO
MOCIICIOBATEIPHOCTh ~ M3YUYEHUS XHUMHH C y4€TOM  MEXKMOPEIMETHBIX U
BHYTPHUIIPEIMETHBIX ~ CBSI3€H, JIOTMKM y4eOHOro Mpollecca, BO3PACTHBIX
O0COOCHHOCTEM OOydYarolmuxcs, ONpeAe/sieT BO3MOXKHOCTH —IpeaMera IS
peanuzanuu TpeOOBaHUN K pe3yjbTaTaM OCBOEHHS OCHOBHOW 00pa3oBaTEIbHOU
IpOrpaMMbl HA YPOBHE OCHOBHOI'O OOIIEro oOpa3oBaHMs, a Takxke TpeOOBaHMM K
pe3yibpTaTamM 00y4YeHUs XUMUU Ha YPOBHE IIeTIeH U3yUYeHUs MpeMeTa U OCHOBHBIX
BUJIOB Y4EOHO-TIO3HABATEILHON JEATETLHOCTH OOYyYalomerocs IO OCBOCHHIO
y4eOHOTr0 CO/IepKaHMUs.

3HaHUWE XUMHUHM CIYXUT OCHOBOM Juisi (OPMUpPOBAHHMS MUPOBO33PEHUS
o0yyJaroIierocs, ero MpejCTaBICHU O MaTEepUaIbHOM €IUHCTBE MHPA, BAXKHYIO
poJib UrparoT (opMUpPYEMbIE€ XUMHEH NPEICTaBICHUS O B3aMMOIIPEBPAIICHUSIX
SHEPTrUU M 00 HSBOJIOIMHU BEHIECTB B MPUPOJE, O MYTAX PEHIeHUs TriIo0agbHBIX
npoOJjieM yCTOMYHMBOTO PAa3BHUTHS YEJIOBEUECTBA — CBHIPhEBOM, IHEPIECTUUCCKOM,
MUTICBOM M SKOJIOTUYECKON O€30TacCHOCTH, MTPOOJIEM 3IPaBOOXPAHCHHUS.

N3yuenne xumun:

CIIOCOOCTBYET  peajliu3alldd  BO3MOXKHOCTEH IS CaMOpa3BUTUSL U
dbopMupoBaHUs KyJIbTYPhI JIMYHOCTH, €€ 00111eH U (YHKIIMOHATBHON I'PaMOTHOCTH;

BHOCHUT BKJaJ B (POpPMUpOBAHUE MBIIUICHUS U TBOPUYECKUX CIIOCOOHOCTEMN
oOydJaronmmxcsi, HaBBIKOB HMX CAMOCTOSITEIBHOW  Y4eOHOW  JesITeNIbHOCTH,
IKCIIEPUMEHTATIBHBIX M HCCIEOBATEIbCKUX YMEHUN, HEOOXOIMMBIX Kak B
MOBCEIHEBHOM JKU3HU, TaK U B TPO(PECCHOHATLHOM eI TeTIbHOCTH;

3HAKOMHUT CO CHEIU(UKON HAyYHOTO MBITIUICHUS, 3aKJIaJbIBa€T OCHOBBI
[[EJIOCTHOTO B3IJIsSIIa HA €JUMHCTBO MPUPOBI U YEJIOBEKA, SIBJISICTCS OTBETCTBEHHBIM
3TarnoM B (OpMHUPOBAHUHN €CTECTBEHHO-HAYYHOU TPAaMOTHOCTH 00YUaIOIINXCS;



Croco0CcTBYyeT (HOPMHUPOBAHUIO IIEHHOCTHOT'O OTHOIIEHHUS K €CTECTBEHHO-
HAyYHBIM 3HAHUSM, K MIPUPOJIE, K YEIOBEKY, BHOCUT CBOM BKJIAJl B 3KOJOTMYECKOE
oOpa3zoBaHHe 00YUYaIOIIUXCSI.

JlanHble HampaBiieHHs B OOYyYEHMHM XHMHHM OOECHEYMBAIOTCS CHELU(PUKON
colepkaHusi  y4eOHOro  mpeaMera, KOTOPbIA  SIBJISIETCS  MEJaroruyecku
aJanTUPOBAHHBIM OTPAKEHHEM 0a30BOM HAYKU XMMHUU Ha ONpPEAENEHHOM dTane e
pa3BUTHSL.

Kypc xumun Ha ypoBHE OCHOBHOTO 00I1Ier0 00pa3oBaHUs OPUEHTUPOBAH Ha
OCBOEHHE OOYYaIOIIMMHUCS CHUCTEMBbl MEPBOHAYAJIbHBIX MOHSATUA XUMHUHU, OCHOB
HEOPraHWYEeCKOM XUMHUU W HEKOTOPBIX OTAEJIBHBIX 3HAYUMMBIX IOHSATUN
OPTraHUYECKON XUMHHU.

CtpykTypa coiepkaHus NporpaMMbl MO XUMHH C(OPMHpPOBAHA HA OCHOBE
CUCTEMHOTO mnoaxoAa kK e€ uzydenuro. CoaepikaHue CKJIaJbIBAETCS U3 CHUCTEMbI
MOHATUN O XUMHUYECKOM JJIEMEHTE U BEIIECTBE U CUCTEMBI IIOHIATUI O XUMUYECKON
peakuuu. OO0e H3TH CHUCTEMBI CTPYKTYPHO OPraHM30BaHbl 10 MPUHIIUITY
IIOCJIEJOBATENBHOTO Pa3BUTHUS 3HAHUN HA OCHOBE TEOPETHUYECKUX IPEIICTABICHUN
Pa3HOIO YPOBHSL:

— aTOMHO-MOJIEKYJIIPHOTO YYEHHUS KaK OCHOBBI BCET0 €CTECTBO3HAHUS;

— Ilepuonnueckoro 3akona /1. . MeHnneneeBa Kak OCHOBHOT'O 3aKOHA XUMUU;

— YUYEHUS O CTPOCHUU aTOMa U XUMUYECKOH CBS3H;

— TpeiacTaBlieHUd 00 AIEKTPOJUTUYECKON OHUCCOLMAllMd BEIIECTB B
pacTBopax.

Teopernyeckne 3HAHMS PpPacCMATPUBAIOTCS HA OCHOBE HMIIMPUYECKHU
MOJyYEHHBIX U OCMBICIEHHBIX (DaKTOB, Pa3BUBAIOTCS MOCIEAOBATEIBHO OT OJHOTO
YPOBHS K IPYTOMY, BBITIONIHSASA ()YHKIIUU OOBSICHEHUS U IPOTHO3UPOBAHUS CBOMCTB,
CTPOEHHUS M BO3MOXXHOCTEW MPAKTHYECKOT0 MPUMEHEHUS U MOJIyYEHUS] U3YYaeMbIX
BEILIECTB.

OcBoeHue mporpaMMbl IO XUMHUU  CHOCOOCTBYET  (HOPMHPOBAHUIO
NPEACTABICHUS] O XUMHUYECKON COCTABIISIONIEH HAYyYHOW KapTUHBI MHUpA B JIOTHKE
€€ CHCTEMHO IPUPO/IbI, IEHHOCTHOTO OTHOIICHMS K HAyYHOMY 3HAHUIO U METOJaM
NO03HaHUs B Hayke. VM3yuyeHue XuMUU NPOUCXOAUT C NMPHUBJICUYCHHEM 3HAHUU W3
paHee M3yYEeHHBIX Y4YEOHBIX mpeameToB: «Okpykawomuid Mupy, «buonorus. 5-7
Kjaccs» U «Pusnka. 7 Kimacey.

[Ipy wu3ydyeHHH XUMHUHM T[POUCXOAUT (OpMUPOBaHME 3HAHUH OCHOB
XMMUYECKON HAyKH Kak 0O0JIACTH COBPEMEHHOI'O €CTECTBO3HAHMS, MPAKTUYECKOU
NEATEIIbHOCTH YEJIOBEKA U KaK OJTHOTO U3 KOMIIOHEHTOB MUPOBOM KYJIBTYpPBI. 3a/1aua
y4eOHOro MmpeaMera COCTOUT B (POPMHUPOBAHUU CHCTEMbl XUMUYECKUX 3HAHUNA —
BOKHEUITNX (PAKTOB, MOHITHI, 3aKOHOB ¥ TEOPETUYECKUX MOJTO0KEHUN, JOCTYITHBIX



00001IEHNIT MHPOBO33PEHUYECKOI0 XapakTepa, s3blka HAayKH, B NPUOOLICHUM K
Hay4YHBIM METOJIaM MO3HAHUS NPU W3YYEHHH BELIECTB U XUMUYECKUX pEaklui, B
(GbopMuUpPOBaHNYU U Pa3BUTUU NMO3HABATEIBHBIX YMEHHUM U UX IPUMEHEHUH B y4EOHO-
MO03HABATENbHON M y4eOHO-MCCIE0BATEIbCKON AeATeIbHOCTH, OCBOCHUHU MPABHII
0e30macHOro o0paIieHus ¢ BeIeCTBAMH B TTIOBCETHEBHOM KU3HU.

[Ipu M3yyeHun XUMUU Ha YPOBHE OCHOBHOT'O OOWIEro 0Opa30BaHUSI BaKHOE
3HaYeHHUe NpUOOpeENN TaKue 1N, KaK:

— (GOpMUPOBAHHUE HWHTEIJIEKTyaJIbHO Ppa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYJHUYECTBY, CAMOCTOSITEIBHOMY MPHUHITHIO PEIICHUH,
CIOCOOHOM alanTUPOBATHCS K OBICTPO MEHSIOLUIUMCS YCIOBHSIM KU3HU;

—  HalpaBJICHHOCTh OOy4YeHHMs Ha CHCTEMaTH4YeCKOoe IMpUOOIIeHUE
o0ydaromuxcsi K CaMOCTOATEIbHOW TO3HABATEIBHOU JEATENHHOCTH, HAyYHBIM
METOJaM TIO3HaHHSA, (HOPMHUPYIOIIUM MOTHBAIMIO M Pa3BUTHE CIOCOOHOCTEH K
XUMMUY;

— obecrieueHue yciIoBHil, CIOCOOCTBYIOLIMX IPUOOPETEHUIO 00YUaOIMMHUCS
OMbITa Pa3HOOOPa3HOW MAESITETbHOCTH, MO3HAHHWA U CAMOIO3HAHMS, KIIOUEBBIX
HaBBIKOB (KJIFOUEBBIX KOMIIETEHI[MIT), UMEIOIIUX YHUBEPCAJIbHOE 3HAUEHHUE IS
pa3IMYHBIX BUAOB JICATEIBHOCTH;

— (opmupoBanue oOwmEeHd (QyHKIMOHATIBHOM W  €CTECTBEHHO-HAy4YHOU
TPaMOTHOCTH, B TOM UHCJIE€ YMEHHHA OOBSICHATH W OIEHUBATH SIBJICHUS
OKpY’KaloIllero MHpa, WUCIOJIb3Yys 3HAHMUS U OMNbIT, MOJYYEHHbIE NPU U3YYEHUU
XUMMH, IPUMEHATh UX IIPU PELLIEHUH ITPOOJIEM B IOBCETHEBHOM KU3HU U TPYI0BOU
NesITeIbHOCTH;

— (QopmupoBaHue y O0O0yyaroUMxcs T'yMaHUCTHUYECKHX OTHOILIEHUM,
NOHMMAaHUs LEHHOCTH XUMHYECKHX 3HAHUU Ui BBIPAOOTKH HKOJIOTMYECKU
1eaecoo0pa3Horo MOBEJAEHUSI B OBITY W TPYJOBOM JACSATEILHOCTH B LEJAX
COXPaHEHMs CBOETO 3J0POBbs U OKPYKAIOLIEH IPUPOJHON CPEIbL;

— pa3BUTHE MOTHBALMU K OOYYEHMIO, CIIOCOOHOCTEH K CAMOKOHTPOJIIO U
CaMOBOCIIMTAaHUIO Ha OCHOBE YCBOEGHMsI OOILEYEIIOBEYECKUX LIEHHOCTEH,
TOTOBHOCTU K OCO3HAHHOMY BBIOOpY MpO(dUiIs U HAIpaBJIEHHOCTU JAajbHEHIIEro
00yueHus.

Oo11ee ynciio 4acoB, OTBEAEHHBIX 711 U3YUCHHSI XUMUU Ha YPOBHE OCHOBHOTO
obmiero oOpaszoBanusi, coctaBisier 136 yacoB: B 8 kiacce — 68 yacoB (2 yaca B
HeZelN), B 9 kinacce — 68 yacoB (2 yaca B HEZIEIIO).



COJEPXAHUME OBYUYEHUA

8 KJIACC

IlepBoHaya/bHBbIC XUMHYECKHE OHATHS

[Ipenmer xumuun. Ponp XUMUU B )KM3HU 4YeIOBEKa. XMMUS B CUCTEME HayK.
Tena u BemecTBa. PU3NUECKUE CBOMCTBA BEIIECTB. ATperaTHOE COCTOSHHUE
BellecTB. [loHsiTHE O MeToAax MO3HAHUSI B XUMHUU. YHMCThIE BEHIECTBA U CMECH.
Cnoco0sI pa3eneHusi cMeceil.

ATOMBI U MOJICKYJIbl. XHUMHYECKUE dJeMEHThl. CHMBOJIBI XUMHUYECKUX
3neMeHTOB. [IpocThie U C0KHBIE BElIECTBA. ATOMHO-MOJIEKYJISIPHOE YUEHUE.

Xumuueckas popmya. BaneHTHOCTh aTOMOB XUMHUYECKHUX AJIEMEHTOB. 3aKOH
MOCTOSTHCTBA cOocTaBa BemlecTB. OTHOcHUTENbHAsE aTOMHasi Macca. OTHOCHUTENbHAs
MOJIEKYJIsIpHasi Macca. MaccoBas J10J1s1 XMMUYECKOTO 3JIEMEHTa B COEJUHEHUH.

KomnuectBo BemecTBa. Monb. Monsipaas macca. B3auMOCBsI3b KOJIMYECTBA,
Macchl W 4YHCla CTPYKTYPHBIX €AMHUI[ BellecTBa. Pacu€tel mo Qopmynam
XUMUYECKUX COCTMHEHUH.

DOU3NYECKUE U XUMUYECKUE SABJIECHUS. XUMHUYECKasi PEaKUUs U €€ TMPU3HAKHU.
3aKOH COXpaHEHMs] MacChl BEIECTB. XMUMUYECKHe ypaBHeHus. Knaccuduxanus
XUMUYECKUX PeaKIuil (COeTUHEHNs, Pa3I0KEHUs, 3aMEIIICHHsI, 0OMEHA).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XMMHUYECKOW IMOCYJA0H, MpaBUjiaMu paboThl B 1ab0OpaTopuu u
npuéMaMu 0oO0pailleHus ¢ JIabopaTOpHBIM O0OPYIOBaHUEM, U3YUCHUE U OMUCAHUE
bu3UYECKNX CBOWCTB O0pa3lloB HEOPraHWYECKUX BEIIECTB, HAOJIOJCHUE
¢usnueckux (IJIaBJI€HUE BOCKA, TasHUE JbJa, pPacTUpPAHHE caxapa B CTYIIKE,
KUIEHHE W KOHJCHCALMS BOJbI) U XMMHUYECKUX (FOpEHHUE CBEUH, MPOKATHBAHUE
METHOM MPOBOJIOKHU, B3aUMOJICHCTBUE MeJa C KUCIOTOMN) SBJICHUM, HAOIIOACHUE U
ONMUCAaHHUE NPHU3HAKOB MPOTEKAHUS XMMHYECKHUX peakiui (paslioxKeHUe caxapa,
B3aMMOJICHCTBHE CEPHOM KHUCIIOTHI C XJIOPUAOM Oapusi, pa3joKeHHUE THAPOKCHUIA
menu (IT) mpu HarpeBanuu, B3auMoJIeiCTBHE Kele3a ¢ pacTBopoM conu meau (II),
U3y4YEHHE CIOCOOOB PA3AEIICHHs] CMECEH: C MOMOIIBIO MAarHuTa, (UIBTPOBAHUE,
BBITIApMBAHUE, JUCTUIUIAIMA, XpoMaTorpadus, mpoBeJeHNe OYUCTKH MOBAPEHHON
CONM, HaOJIOJEHWE W  ONUCAaHWE  pe3yJbTAaTOB  IPOBEACHMS  OIbITA,
WUTFOCTPUPYIOLIETO 3aKOH COXPAaHEHWS MACChl, CO3JaHUE MOJEIEH MOJIEKYJI
(IIapocTepKHEBBIX ).

BaxHeime npeacTaBuTe/Id HEOPraHMYeCKUX BellecTB

Bo3nyx — cMech razoB. CoctaB Bo3zayxa. Kuciopoa — 31€MEHT U MPOCTOE
BelllecTBO. HaxoxzaeHue kuciopona B mpupone, (HU3MUECKUe M XUMHUYECKUE
cBoiictBa (peakiuu ropenus). Oxcuabl. Ilpumenenune kuciopoga. CrocoObl



MOJIYYeHHsS] KUCTopoAa B J1abOpaTopuud W TPOMBIIUIEHHOCTH. Kpyrosopor
Kucinopoza B mpupoje. O30H — aIoTponHas MOAU(PUKAIINS KUCIOPOIa.

TermoBo#t 3¢h(dEeKT XUMHUYECKOW peaklud, TEPMOXUMUYECKHE YpaBHEHUS,
9K30- M JHAOTEPMHYECKHE peaKUuuu. TOIUIMBO: yrojb W METaH. 3arpsA3HEHue
BO3/lyXa, YCHJICHHE TapHUKOBOTro 3¢ (deKra, pa3pyieHue 030HOBOTO CIIOS.

Bopopon — sanemenT u mpocToe BemecTBo. HaxoxaeHne Bogopoaa B IpUupoe,
bu3ryuecKre u XUMUYECKHe CBOMCTBA, MIPUMEHEHHE, CIOCOOBI MoayueHus. Kuciaorsr
U COJIH.

MonsipHbIii 00bEM ra3oB. Pacu€Thl Mo XUMHYECKUM YPAaBHCHUSIM.

dusnyeckue CBOMCTBA BOJbl. Boma Kak pacTBopuTesib. PacTBOpHI.
HacepimieHHbIe ¥ HEHACBIIEHHBIE PACTBOPBL. PacTBOPUMOCTH BEIIECTB B BOJE.
MaccoBas 10Ji BEIIECTBA B pacTBOpPE. XUMUUYECKHE CBOMCTBA BOJbl. OCHOBaHUS.
Posib pacTBOpOB B mpuposie U B KU3HHU 4enoBeka. KpyroBopoT BOAbI B IPUPOJE.
3arpsA3HeHne NpUPOAHBIX BOJ. OXpaHa U OYMCTKA MPUPOJHBIX BOJ.

Knaccudukanus neopranmdeckux coemauHenuit. Oxcunpl. Knaccuduxarus
OKCUJIOB:  cojieoOpasyromue  (OCHOBHBIE, KHUCIOTHBIC, aMOTEepHbIE) U
HecosneoOpaszyromme. Homenknatypa okcugoB. Dusnyueckue U XUMHUYECKHUE
CBOMCTBA OKCUIOB. [lonyuenue okcuaos.

OcHoBanusa. Knaccupukanust ocHoOBaHUM: IIENOYM M HEPACTBOPUMBIE
ocHoBaHusA. HomeHnkmnarypa ocHoBaHuil. dusznueckue U XUMHUYECKUE CBOWMCTBA
ocHoBaHuu. [lonydyeHrne oCHOBaHUM.

Kucnotel. Knaccudukanus kucnor. Homenknarypa kucinor. @usnyeckue u
XMMHUYECKUE CBOWCTBA KHUCHOT. Psan axktuBHoctu mertamnoB H. H. bekerosa.
[TomyyeHnue KUCIOT.

Conu. Homenknarypa coneil. @usnueckue U XUMUYECKHE CBOICTBA COJIEH.
[Tonyuenue coieil.

I'eneTnueckas CBsI3b MEXKIY KJIACCAMU HEOPTraHUYECKUX COCIMHEHUI.

Xumuueckuii IKCnepumenm:

KAuEeCTBEHHOE ONPENIEIICHUE COJEpKaHUs KUCIOpoAa B BO3yXe, MOIYUYCHHE,
coOupaHue, pacno3HaBaHWE ¥ U3YYEHHE CBONCTB KHUCJIOPOJa, HAOII0CHUE
B3aUMOJICMCTBUSl BEIIECTB C KHUCJIOPOJAOM M YCIOBUS BO3HMKHOBEHUS U
peKpalleHus ropeHus (oxapa), 03HaKOMJICHHE C 00pa3aMy OKCUJIOB M OITMCAHUE
UX CBOMCTB, IMOJy4YeHHE, COOMpaHHE, pACIO3HABAHUE U U3YUYECHHUE CBOICTB
BOJI0poJia (ropeHue), B3auMo/ieiicTue Bogopoaa ¢ okcuaom meau (II) (BozmoxxHO
UCII0JIb30BaHUE BUJIEOMATEPUAIIOB), HAOIIOIEHHE 00Pa3II0B BEIIECTB KOJTMYECTBOM
1 Monb, uccienoBaHHE€ OCOOEHHOCTEH PACTBOPEHHS BEIIECTB C PA3IUYHON
PacTBOPUMOCTBIO, IIPUTOTOBJIEHUE PACTBOPOB C ONPEAECIEHHOW MAacCOBOM JOJEH
pPacTBOPEHHOIO BEIIECTBA, B3aUMOJEHCTBUE BOJBI C METa/NIaMU (HATPUEM H



KaJgbleM) (BO3MOXHO HCIOJb30BaHUE BUIEOMATEPHUANIOB), HCCIIEIOBAaHUE
00pa310B HEOPraHMYECKHUX BEIIECTB PA3IMUHBIX KIaCCOB, HAOIIOACHUE N3MEHEHUS
OKpaCKH MHAMKATOPOB B PACTBOPAX KUCIIOT U LIEI0YEH, U3YUYEHHUE B3aUMOICHCTBUSA
okcuna meau (II) ¢ pacTBOpoM cepHON KUCIOTHI, KUCIOT ¢ METajlaMu, peakiui
HEWTpaIu3aluy, NOJYyYEHHE HEPACTBOPHUMBIX OCHOBAHMM, BBITECHEHHE OJHOIO
MeTajijia IpYyTruM U3 pacTBOpPA COJIM, PELICHUE SKCIIEPUMEHTAIIBHBIX 3a7a4 IO TEME
«BakHelme KIacchl HEOPraHMYECKUX COEAMHEHUID.

IMepuognueckun 3axkoH u lIlepumogmyeckasi cucreMa XUMHYECKHX
jemeHTOoB JI. W. MenaeaeeBa. CtpoeHune aroMoB. XHMHYECKASl CBA3b.
OKHCIUTENTBHO-BOCCTAHOBUTEIbHBIC PeaKIUU

[lepBble TOMBITKM KJIAcCU(PUKALMKA XUMHYECKHX 3JeMeHTOB. [lonsTue o
Ipynnax CXOJHBIX 3JEMEHTOB (LIEJOYHBIE W IIEJTOYHO3EMEJIbHBIE METALIbI,
raJIoreHbl, MHEPTHBIE Ta3bl). DJIEMEHThI, KOTOpble 00pa3yloT aM(OTEepHbIE OKCUIBI
Y TUAPOKCHUIBI.

[Tepuonnueckuii 3akoH. [leproguyeckas cucreMa XMUMUYECKUX 3JIeMEHTOB /1.
U. Menneneesa. KopoTkonepuoanas u qimuHHonepuoanas popmel [epuonnueckoi
cucreMbl xumuueckux snemMeHToB . M. MenpeneeBa. Ilepuoasl u rpynmsl.
PU3NYECKUN CMBICI TOPSIAKOBOIO HOMEPA, HOMEPOB IIEPUOAA Y TPYIIIIBI JIEMEHTA.

Crpoenne atromoB. CoctaB aTOMHBIX saep. M3oTonsl. DnekTponbl. CTpoeHue
ANEKTPOHHBIX ~ 000JI0YEK aTOMOB TMepBbIX 20 XUMHUYECKHX  3JIEMEHTOB
[lepuomnueckon cucremnl JI. M. MenneneeBa. XapaKTEpUCTUKA XUMHUYECKOTO
3JIEMEHTA M0 ero nonoxeHur B [lepuognueckon cucreme /. . Menneneesa.

3aKOHOMEpPHOCTH HM3MEHEHUsl pajJuyca aTOMOB XHUMHYECKHUX 3JIEMEHTOB,
METAUIMYECKUX U HEMETAJUIMYECKUX CBOKWCTB IO IPYNIIaM U IEPUOJAM.

3nauenue [lepuoanueckoro 3akoHa u [leproanueckoil CHCTEMbI XUMUYECKUX
JJIEMEHTOB I pa3BuUTHs Haykh WU npaktuku. . M. MenneneeB — yd€Hbli u
rPpaKIAHUH.

Xumuueckass cBsi3b. KoBaseHTHas (TmoJisipHass M HEMOJSIpHAs) CBSI3b.
DIIEKTPOOTPULIATENBHOCTh XUMHYECKUX AJIEMEHTOB. IOHHAs CBA3b.

Crenenp  okucneHus.  OKHCIUTEIBHO-BOCCTAHOBUTENBHBIE  PEAKLUU.
[Ipoueccsl OKUCAEHUS U BOCCTAaHOBJICHHS. OKUCIUTENIN U BOCCTAHOBUTEIH.

Xumuueckuit IKCnepumenm:

U3ydeHue oO0pa3loB BELIECTB METAUIOB W HEMETAJUIOB, B3aUMOJICHCTBHE
TUAPOKCUIA LHHKA C pPACTBOPAMHU KHUCJIOT M UIENOYEH, INPOBEICHUE OIBITOB,
WUIKOCTPUPYIOLIMX ~ MPUMEPBI  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  PEaKUU
(ropeHue, peakiiuy pazioKeHUsI, COSTUHEHUS).

Mesicnpeomemmuoie cea3u

Peanuzanust MeXNpeAMETHBIX CBSI3€M MpU H3YUYEHHMM XHMHHM B 8 Kilacce



OCYIIECTBJISIETCS. 4Yepe3 HCIONb30BaHWE KaK OOIIMX ECTECTBEHHO-HAYYHBIX
MOHSATUM, TAK W MOHATHH, SIBISIONIUXCS CUCTEMHBIMU JUISI OTAEJIBbHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOT'O ITUKJIA.

OOuue ecTeCTBEHHO-HAYUYHbIE MOHSTHUSA: HAay4YHBIM (akT, runoresa, Teopus,
3aKOH, AaHaJU3, CHUHTE3, Kilaccuukauus, MEepUOJAUYHOCTb, HAOIIOICHHE,
JKCIEPUMEHT, MOAEIUPOBAHUE, UBMEPEHUE, MOJIEIIb, SIBJICHUE.

®u3nka: MaTepusi, aTOM, JIEKTPOH, IPOTOH, HEUTPOH, MOH, HYKJINU]I, U30TOIIbI,
PaAMOAaKTUBHOCTh, MOJIEKYJIa, SJEKTPUUYECKUN 3apsjl, BELIECTBO, TEJIO, 00BEM,
arperaTHO€ COCTOSIHME BEIIeCTBAa, ra3, (U3MYECKUE BEIUYHMHBI, CIUHHIIBI
U3MEPEHHUs, KOCMOC, IUIaHETHI, 3B€3/1b1, CoNHIIE.

buonorus: porocunres, apixanue, ouocdepa.

I'eorpadusi: atmocdepa, rugpochepa, MUHEpalIbl, TOPHbIE TOPOAbI, TIOJIE3HbIE
MCKOIIAEMBIE, TOIUIUBO, BOJIHBIE PECYPCHI.

9 KIIACC

BemecTBo U XUMH4YeCKasi peaKus

[Tepunonnueckuit 3akoH. [leproanueckas cucteMa XMUMHYECKHUX 3JIEMEHTOB /1.
N. MengeneeBa. CTpoeHuE aToMOB. 3aKOHOMEPHOCTH B HM3MEHEHUU CBOICTB
XUMUYECKHUX PJIEMEHTOB MEPBBIX TPEX NEPUOIOB, KM, KAIbIUI U UX COCAUHECHUM
B COOTBETCTBUM C TMOJIOKEHUEM »JJIEMEHTOB B llepuonnueckont cucreme u
CTPOCHHUEM UX aTOMOB.

CrpoeHue BemiecTBa: BHABI XUMUYECKOW CBSI3U. THIBI KPUCTANIMYECKHUX
PEETOK, 3aBUCUMOCTh CBOMCTB BELIECTBA OT TUIA KPUCTAJUIMYECKON PEIIETKH U
BHUJla XUMHYECKOU CBS3H.

Knaccudukanus u HOMEHKIaTypa HEOPTraHWYECKHUX BEMIECTB. XUMHUYECKUE
CBOMCTBA BEUIECTB, OTHOCSUIMXCA K Pa3IMYHbIM KJIACCAM HEOPraHUYECKHUX
COEAMHEHN, TEHETUYECKas CBSI3b HEOPTaHNYECKUX BELIECTB.

Knaccudukanus XuMU4eCcKuX peakiuii Mo pa3IudHbIM IPU3HAKaM (110 YUCITY
U COCTaBy YYacCTBYIOIIMX B pEaKIMH BEUIECTB, MO TeIuioBOMYy 3¢ (deKTy, Mo
U3MEHEHHUIO CTETNEeHEH OKHUCIEHUS XMMHYECKUX AJIEMEHTOB, M0 OOpaTUMOCTH, IO
YYacTHIO KaTaau3aTopa). DK30- U SHIOTEPMUUYECKUE PEAKIIMH, TEPMOXUMHYECKUE
ypaBHEHHSI.

[lonsiTe o ckopoctn XuMu4ecko peakiuu. [loHsTHe 00 OOpaTUMBIX H
HEOOPATUMBIX XUMUYECKUX peakiusax. [[oHsATHEe 0O TOMOTeHHBIX U TeTePOTCHHBIX
peakuusax. [lonsatue o karanuse. [loHsTne 0 XuMHUYEeCKOM paBHOBecuU. DakTopshl,
BJIUSIIOIIME HA CKOPOCTh XUMHUYECKOW pPEaKIUW M TOJO0XKEHHUE XUMHUYECKOIO
PaBHOBECHSI.

OKHCIIUTETbHO-BOCCTAHOBUTENIFHBIE  PEAKIMM,  JJICKTPOHHBIM  OanaHc
OKHUCIIUTEbHO-BOCCTAHOBUTEIBHOMN peakuu. CocraBrnenue ypaBHEHUI



OKHMCJIMTEIIbHO-BOCCTAHOBUTEIIBHBIX ~ PEAaKUUM C  HMCIOJB30BAHMEM  METOJA
AIIEKTPOHHOTO OajaHca.

Teopust FNEKTPONTUTUIECKON TUCCOUUALMU. DIICKTPOJIUTHI U HEIJIEKTPOJIUTHI.
Katnonsl, annonel. MexaHu3m JUCCOLMALMM BEIIECTB C PA3JIMYHBIMUA BUJIAMH
xuMuueckoit cBsa3u. Crenenp aucconuanu. CUIbHbIC U CIA0bIE DJIEKTPOIUTHI.

Peakuuu nonHoro oomeHa. Y clioBHs MPOTEKaHUS peaKlMii HOHHOTO 0OMEHa,
NOJIHBIE W COKpAIIEHHbIE HMOHHBIE YypaBHEHHMs peakuuil. CBOMCTBa KHUCIOT,
OCHOBAHHUM U COJICH B CBETE MPEJACTABICHUH 00 JICKTPOJIUTHUCCKON TUCCOIHAITIH.
KauectBennbie peakuuu Ha HOHbL. [IoHSATHE O THIPOIU3E CONEH.

Xumuueckuit IKCnepumenm:

O3HAKOMJICHUE C MOJCIISIMA KPUCTAUIMYECKHX PEHIETOK HEOPTraHHUYECKHUX
BEILIECTB — METAJVIOB UM HEMeETa/uioB (rpadura W anMasa), CIOKHBIX BEIIECTB
(xJopuma HaTpusl), UCCIEIOBAHUE 3aBUCUMOCTH CKOPOCTH XMUMHUYECKOW peakIuu
OT BO3JCUCTBUS PA3NIMUYHBIX (PAKTOPOB, HCCIEIOBAHUE BJIEKTPONPOBOAHOCTHU
PacTBOPOB BEIIECTB, MpoIlecca JUCCOIMAIINH KUCIIOT, IIeJI0UeH U cosei (BO3MOKHO
UCIIOJIb30BaHUE BHUAECO MAaTEpPHUAJIOB), MPOBEIAECHUE OIBITOB, WIIOCTPUPYIOMINX
NpU3HAKK TPOTEKAHWSI peakIMii HMOHHOro oOmeHa (oOpa3oBaHHME OCalKa,
BBIJICJICHUE Ta3a, oOpa3oBaHUE BObI), OMBITOB, WJUIIOCTPUPYIOUIUX MPUMEPDI
OKUCIIUTEIbHO-BOCCTAHOBUTEIBHBIX peakiuid (TrOpeHue, peakiuu pasfiokKeHUus,
COCAMHEHHUsI), pPacClNO3HABAaHWE  HEOPraHMYECKUX  BEHIECTB C  IMOMOIIBIO
KAUECTBEHHBIX PEAKLINN HA HOHBI, PEIIEHUE DKCIIEPUMEHTAJIbHBIX 3a1a4.

HeMmeTaJuibl U MX COeIMHEHUS

OO6miast xapakTepucTuka rajsoreHoB. (OCOOCHHOCTH CTPOEHHUSI AaTOMOB,
XapaKkTepHble cTeneHn okucieHus. CTpoeHne W (PU3NUECKHe CBOMCTBA MPOCTHIX
BELIECTB — FAJIOT€HOB. XMMUYECKHE CBOMCTBA HA MMPUMeEpE XJIopa (B3auMOAECTBIE
C MeTajulaMM, HeMeTallaMu, wenoyamu). XiopoBoaopod. CossiHas KHUCIOTa,
XAMUYECKUE CBOWCTBA, IIOJIy4€HUE, IIpUMEHeHue. JlencTBue xmopa H
XJIOPOBOAOPOJA Ha OPTaHU3M 4eJoBeKa. BaxkHelIre XJIOpUapl U UX HAXOXKICHUE
B [IPUPOJIE.

O6mras xapaktepuctuka 31eMeHTOB VIA-rpynmbel. OcOOCHHOCTH CTPOCHUS
aTOMOB, XapaKTepHbIE cTerneHu okucieHus. CTpoeHune W (pu3myeckue CBOMCTBA
IIPOCTHIX BEIMIECTB — KUCIOPOaA U CePhbl. AJUIOTPOITHBIE MOAN(MUKAIINN KHUCIOPOa
U cepbl. XuMu4eckue cBoiicTBa cepbl. CepoBOIOPO, CTpOCHHE, (PU3HUECKUE U
XUMHUYECKUE CBOMCTBA. OKCUIBI CEpbl KaK MPEACTABUTEIN KUCIOTHBIX OKCHJIOB.
CepHas kucnoTa, pu3nuecKkrue 1 XUMHUYECKHUE CBOMCTRA (00IMe KaK MpeICTaBUTEes
KJlacca KHUCJIOT M crnenuduueckue). XUMHUUECKHE PEakKIiMH, JIeKalue B OCHOBE
IIPOMBIIINICHHOTO Croco0a MOdy4YeHuss CepHOW KuciaoThl. [IpuMeHeHue cepHOU
KucnoThl. CONMU CEepHOM KHUCIIOTHI, KAa4yeCTBEHHAs peakius Ha CyJib(aT-HOH.



Haxoxnenue cepbl u €€ COeAMHEHUM B NpUpoAe. XUMHUUYECKOE 3arpsi3HCHUE
OKpY’KaloImIel Cpeabl COCIWHEHUSAMH Cephl (KUCIOTHBIC IOXKIH, 3arps3HEHUE
BO3/1yXa U BOJOEMOB), CIOCOOBI €ro MPeI0TBPALCHHUS.

OO6mass xapakrepuctuka 371eMeHTOB VA-rpynmbl. OCOOEHHOCTH CTPOECHHS
aTOMOB, XapaKTEPHbIE CTENEHU OKHUCIECHHS. A30T, PAaCHpPOCTPAHEHHE B MPHUPOJIE,
dusnyeckue u XuMU4IecKue cBoiictea. Kpyrosopor a3orta B mpupoe. AMMHAK, ero
du3ryUecKre U XUMUYECKHUE CBOMCTBA, MoJydeHue 1 npumeHeHue. Coiam aMMOHUS,
X pU3MUECKNEe U XMMUYECKHE CBOWCTBA, MpUMeHeHne. KauecTBeHHas peakiius Ha
WOHBI aMMOHHS. A30THAasl KHUCJIOTa, €€ TOJydeHHe, (PU3MYECKUE U XUMHUYECKUE
cBoiicTBa (0OIIME KaK TMPEACTaBUTENsl Kiacca KUCIOT W cherupuvecKue).
Hcnonb3oBaHre HUTPATOB U COJIEH AMMOHHMSI B KAUECTBE MUHEPAIIbHBIX YI0OpEHU.
XHUMHUYECKOE 3arpsA3HEHUE OKPYIKAIOIIEH Cpelibl COeTMHEHUSIMU a30Ta (KHCIOTHBIE
JOKIM, 3arpsA3HEHUE BO31yXa, MOYBBI U BOAOEMOB). Docdop, amIoTpomHbIE
moaudukanun docdopa, puzndeckue u xumuueckue cpoictea. Okcup docdopa
(V) u pochopnas xucnora, puU3MUECKUEe U XUMHUYECKHUE CBOMCTBA, IMOIYy4YEHUE.
Ucnonp3oBanue hochartoB B kauecTBE MUHEPATBHBIX YI00PEHUH.

O6mrast xapaktepuctuka 31emMeHTOB [VA-rpynmbel. OCOOCHHOCTH CTPOCHUS
aTOMOB, XapaKTE€pPHbIE CTENIEHU OKUCIEHUS. Y TJIepO/, AJTIOTPOIHbIE MO (DHUKALIUH,
pacnpocTpaHeHue B MPUPOJAE, PU3NUECKHE U XMMUYECKHE CBOWMCTBAa. AcopOLusl.
Kpyrosopotr yriepoma B mpuponae. Oxkcuabl yriiepoja, Ux (Qusnueckue u
XUMUYECKHE CBOWCTBA, [JIEHCTBME HA JKUBBIE OPraHU3Mbl, TOJIYy4YE€HUE U
npUMEHEHUE. DKOJIOTMYEeCcKue MpoOJieMbl, CBsI3aHHbIE ¢ OKcuaoM yriepona (I1V),
TUMNoTe3a TJIOOATBHOTO MOTEIVICHUS KJIMMarta, MapHUKOBBIM 3ddexT. YromapHas
KHCIIOTa U €€ conM, WX (Pu3MYeckue W XWMHUYECKHE CBOWCTBA, TOJIYyYCHHE U
npumeHeHue. KadecTBeHHass peakiusi Ha KapOoHaT-HOHBL. Mcrmosb3oBaHue
KapOOHATOB B OBITY, METUIIUHE, TPOMBIIITIEHHOCTH U CETCKOM XO3S1CTBE.

[lepBoHayanbHBIE TOHATHA 00 OPTAaHMYECKUX BEHIECTBAX KaK O COCIMHEHUSIX
yriaepoja (MeTaH, 3TaH, dTUJIEH, alleTHIICH, TaHOJI, TJIMLEPUH, YKCYyCHAsl KUCIIOTA).
[IpupoaHbie HCTOYHUKH YIJIEBOJOPOAOB (Yroiib, MTPHUPOAHBIA Tra3, HePTb),
NPOAYKTHl WX TmepepaboTku (O€H3WH), UX POJb B OBITY M MPOMBIIUICHHOCTH.
[TonsiTie 0 OMONOTUYECKH BXKHBIX BEIIECTBAX: JKHUPaAX, OCNKaxX, YIJIeBOIaX — U MX
poli B OKH3HM YeNOBEKAa. MaTepuallbHOE €IMHCTBO OPTaHWYECKUX W
HEOPTaHUYECKUX COCTMHEHUH.

Kpemuwmii, ero ¢usmdeckue W XUMHYECKHE CBOWCTBA, IMOJIy4YeHUE U
npumeHeHue. CoenuHeHUs KpeMHHUs B ipupojie. O01ire npeacTaBieHus 00 OKCUIe
kpemuus (IV) u xkpemuueBoit kuciore. CUIMKATBI, UX UCIIOJIb30BAHUE B OBITY, B
POMBIIIVICHHOCTH. BakHeillre cTpouTenbHble MaTepuaibl: KepaMHKa, CTEKIIO,
IIeMEeHT, OeToH, kene300eToH. IlpobOimembl 6€30macHOrO  MCIIOIb30BAHUS



CTPOUTENBHBIX MATEPUAJIOB B IOBCEHEBHOM JKU3HHU.

Xumuueckuii IKcnepumenm:

U3y4YEHHE 00pa3l0B HEOPraHMYECKUX BEIIECTB, CBOMCTB COJSIHOM KHUCIIOTHI,
MPOBEJICHNE KAYECTBEHHBIX PEAKIMi Ha XJIOPUI-MOHBI U HAOIIOJCHUE TTPU3HAKOB
UX TPOTEKaHMs, OMBITHI, OTpaxkaromue (U3NYECKHE U XUMUUYECKHUE CBOMCTBa
rajjoreHOB M HUX COCIUHEHHH (BO3MOXXHO HCIIOJIb30BaHUE BHUICOMATEPHUAIIOR),
03HAaKOMJIEHUE ¢ 00pa3liaMy XJIOPUJIOB (TaJIOr€HUI0B), O3HAKOMJIEHHE C 00pa3aMu
ceppl M €€ COeqUHEHUsSMH (BO3MOKHO MCIOJB30BaHUE BHJIEOMATEPHAIIOB),
HaAOJII0ICHHE TIpollecca OOYTIIMBAaHUS caxapa MoJ1 IeWCTBHEM KOHIIEHTPUPOBAHHON
CEPHOMU KHUCIIOTHI, N3YYECHUE XUMHUECKIX CBOMCTB pa30aBIeHHON CEPHON KUCIIOTHI,
MPOBEJICHNE KAaUeCTBEHHON pEeaKIUK Ha CyJib(aT-uoH U HAOJI0/ICHUE MpU3HAKa €€
IpPOTEKaHMUs, O3HAKOMJIEHUE ¢ (PU3UYECKMMHU CBOWCTBaMH a3zoTa, ¢ochopa U HX
coeIMHEHUN (BO3MOXKHO HCIIOJIB30BAaHUE BHICOMATEPHUAIIOB), 00pa3liaMi a30THBIX
u dochopHbIX yaoOpeHui, mojydeHue, coorupanue, pacrio3HaBaHUE U W3YUYEHUE
CBOWCTB aMMHaKa, NPOBEIACHUE KAaYECTBEHHBIX pEAKUM HAa HOH aMMOHHUS U
dochaT-uoH W wU3yueHHWE TPU3HAKOB MX TNPOTEKAHHS, B3aUMOJICUCTBHE
KOHIICHTPUPOBAHHON a30THOM KHUCJIOTBHl C MeJbl0 (BO3MOXHO HCIOJIb30BaHUE
BUJICOMATEPUAIIOB), M3y4YCHUE MOJEJEH KPUCTAUIMUYECKUX PEHIETOK aiMasa,
rpaduta, (QysuiepeHa, O3HAKOMIICHHE C MPOILECCOM aJICOPOIMU PaCTBOPEHHBIX
BCILIECTB AKTHUBHPOBAHHBIM YIVIEM M YCTPOWCTBOM TNIPOTHUBOTas3a, IOJIy4YeHUE,
coOupaHue, paclio3HaBaHUE U W3YUYEHUE CBOWMCTB YIJIEKHUCIOTO rasa, MpoBeJeHUE
KaueCTBEHHBIX PEaKIMi Ha KapOOHAT M CUJIMKAT-UOHBI U U3YUYEHHE MPU3HAKOB MX
NPOTEKaHMs, O3HAKOMJIEHWE C MPOAYKUMEH CUIMKATHOM MPOMBIIIIEHHOCTH,
pelIeHrne SKCIEPUMEHTAIBHBIX 3a7ad Mo Teme «BakHeiline HeMeTallulbl U X
COCMHEHUS.

MeTa/ibl 4 MX COeIMHEHU S

OO0mas xapakTepUCTUKa XUMMUYECKUX JIEMEHTOB — METAJIJIOB HA OCHOBAaHUU
ux nonoxeHus B llepuomuueckor cucreMe XUMUUeCKuX diiemeHToB . U.
MenpneneeBa u ctpoeHusi aromoB. CTpoeHUE MeTauioB. Meramndeckas CBs3b U
METAJUIMYECKAs] ~ KpPUCTAJUIMUECKas  pelIETKa.  JJIEKTPOXUMUYECKUH  pAll
HanpsDKeHUH MeTaiuioB. Ou3nyeckue U XUMUYECKHUe CBOMCTBAa MeTaiioB. OOmue
CrocoObl TONMy4YeHHs MeTauioB. [loHSATHE O KOPpPO3UM METAIOB, OCHOBHBIC
CIOCOOBI 3aIUTHI UX OT KOppo3uu. CIuiaBel (CTallb, YyT'yH, TIOPAaTIOMHHMMI, OpOH3a)
U UX IPUMEHEHHE B OBITY U MIPOMBIILICHHOCTH.

[Ilenoynsie MeTauibl: ToyiokeHue B Ilepronuueckoil cucTeEMe XMMHUYECKUX
sanementoB JI. . MenpaeneeBa, CTpO€HHE KX AaTOMOB, HAaXxOXJICHUE B IMPHUPOJE.
du3nvecKue U XMMHUYECKUE CBOICTBA (Ha mpuMepe HaTpus U Kanusi). OKCUIbl U
TUAPOKCUALI HaTpusi W Kanus. [IpuMeHeHWe IeNOYHBIX METalIOB M HX



COCMHECHUM.

[IlenoyHO3EMENBHBIE METAUIBl MArHUMW W KaJblIMK: TOJOKEHHUE B
[Tepuonnueckoit cucreme xumuyeckux snemMeHtoB [[. M. MenneneeBa, ctpoeHue
MX aTOMOB, HaX0XJAEHUE B Ipupoae. PU3ndecKkne 1 XUMAYECKUE CBOMCTBA MarHus
U Kaiblus. BaxuHelmume coequHeHHs KalblUs (OKCHUI, THUAPOKCHUI, COJIN).
XKéctkocTh BOJBI U CIIOCOOBI €€ yCTpaHEHUS!.

AmroMuHUN: noJiokeHue B Ilepuoanueckoi cucteMe XMMUYECKUX 2JIEMEHTOB
. . MenneneeBa, CTpOEHHE aToma, HaXOXIACHUE B mpupoje. Pusnueckue u
XUMHUYECKHE CBOMCTBA altOMUHMsI. AM(POTEPHBIE CBOMCTBA OKCUAA W THAPOKCHIA
AJFOMUHMUSL.

Kenezo: nonoxenue B [lepuognueckoi cucreme XMMHYECKUX 3JEMEHTOB /1.
N. MenpgeneeBa, CTpoeHME aToMa, HaxoXKAeHuUe B Ipupone. Dusnyeckue u
XUMUYECKHEe CBOMCTBA kene3a. OKCUIbI, THAPOKCU bl U coyn kenesa (11) u xenesa
(I1I), ux cocraB, CBOMCTBA U MOJyYCHHE.

Xumuueckuii IKcnepumenm:

O3HAKOMJIEHHE C O0OpaslaMu METAUIOB W CIUIaBOB, WX (U3MUECKUMHU
CBOMCTBaMHU, U3YYEHHE  PE3YyJbTAaTOB  KOPPO3UH  METALIOB  (BO3MOXKHO
UCIIOIb30BaHUE BUJECOMATEPHUATIOB), OCOOCHHOCTEH B3aMMOJICUCTBUS OKCHJIA
KaJIbIIUSI W HATpus C BOJON (BO3MOXKHO HCIIOJIL30BaHUE BHJICOMATEPHUAIIOB),
MCCJIEJJOBAHUE CBOMCTB KECTKOM BOJIbI, MPOILECCAa TOPEHUS KeEJI€3a B KUCIOPOJIE
(BO3MOXXKHO  HKCIIOJIb30BAaHHWE  BHJIEOMATEpPUANOB), IPU3HAKOB  IPOTEKAHUS
KaueCTBEHHBIX PEaKIUii Ha MOHBI: MAarHUs, KaJIbIIHs, aTIOMUHUS, ITUHKA, skerne3a (1)
u xenesa (III), menu (II), HaOmromeHWE W OMHMCaHWE IPOIICCCOB OKpaAITUBAHUS
IJJaMEHH MOHAaMU HaTpWsi, Kalus U Kaiablud (BO3MOXHO HCIIOJIb30BaHUE
BUJICOMATEPHUAIIOB), MCCIIEIOBaHNE aM(POTEPHBIX CBOWCTB TUIPOKCHUAA ATFOMUHUS
Y TUJIPOKCHUJA [IMHKA, PEIICHUE SKCIIEPUMEHTAIIBHBIX 3a/1a4 M0 TeMe «BaxkHenime
METaJIbl U KX COCTMHEHUS».

XUMHA U OKPYKAKIIadA cpeaa

BemecTtBa m Mmarepuanbsl B NOBCEAHEBHOW KU3HM uelloBeka. be3omacHoe
UCIIOJIb30BAaHUE BEIIECTB M XUMHUYECKUX peakiuil B ObiTy. IlepBas momoris npu
XUMHUYECKUX 0KOTax U OTPABIICHUSX.

XUMHUYECKOE 3arps3HEHHE OKpYKarollehd cpeibl (MmpeaeiabHasi I0MyCcTUMast
KOHIIEHTpaius BeilecTs, aainee — [1/IK). Poias xumuu B penieHun 3K0JIOrM4eCKUX
npooseM.

Xumuueckuii IKCnepumenm:

u3ydeHue oOpaslioB MaTepuasoB (CTEKJIO, CIJIaBbl METAJUIOB, MOJUMEpHBIE
MaTepuaibl).

Mexcnpeomemmoie ceasu



Peanuzanus MexnpeaMeTHBIX CBs3€H NMpU M3YYCHHH XUMUU B 9 Kiacce
OCYIIECTBIISIETCS 4Yepe3 WCIONb30BaHWE KaK OOMIMX €CTECTBEHHO-HAYYHBIX
TOHATHUH, TaK ¥ TIOHATHUH, SIBJSIOMUXCS CUCTEMHBIMH JIJIS OTACIBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOT'O ITUKJIA.

OOmme ecTeCTBEeHHO-HAyUYHbIC TMOHSATHS: HAyYHBIH (PakT, THIOTE3a, 3aKOH,
TEOpHs, aHalu3, CHHTE3, KIaCCH(PUKAIMS, IEePUOANIHOCTh, HAOIIOICHHE,
OKCIIEPUMEHT, MOJCTUPOBAaHUE, H3MEPEHHE, MOJENb, SBJICHHUE, TMapHUKOBBIN
3 deKT, TEXHOIOTHSI, MAaTESPHAITBI.

®duznka: MaTepus, aTOM, HJIEKTPOH, MPOTOH, HEUTPOH, MOH, HYKJIH]I, U30TOIIHI,
PaIMOaKTUBHOCTD, MOJIEKYJIa, ANEKTPUICCKUI 3aps, MTPOBOTHUKH,
NOJMYNIPOBOJHUKY, AUDICKTPUKH, (POTOIIEMEHT, BEIIECTBO, TENO, OOBEM,
arperaTHoe COCTOSIHHE BEIEeCTBA, T'a3, paCTBOP, PACTBOPUMOCTh, KPUCTAJUITMYECKAs
peméTKa, CIUIaBbl, (PU3MYECKHE BEIIMYWHBI, SIUHUIIBI M3MEPECHHS, KOCMHYECKOE
IIPOCTPAHCTBO, IJIAHETHI, 3BE31TbI, COHIIE.

buonorus: ¢ortocuHTe3, npIxaHue, Ouocdepa, dKOCHCTEMA, MUHEPATHHBIC
yA00pEHHS, MUKPODJIEMEHTBI, MAKPOAJIEMEHThI, TUTATEIHHBIC BEIIECTBA.

I'eorpadusi: atmocdepa, ruapocdepa, MUHEPAIIBI, TOPHBIE TTOPOJIBI, TIOJIC3HBIS
WCKOIIaeMbIe, TOTIJIMBO, BOJIHBIC PECYPCHI.



IINIAHUPYEMBIE PE3VYJIbTATBI OCBOEHHUA ITPOT'PAMMBI 110
XUMHUHU HA YPOBHE OCHOBHOI'O OBILIEI'O OBPA3OBAHUSA

JINYHOCTHBIE PE3YJIBTATHBI

JIM4HOCTHBIE pPE3yJIbTaThl OCBOCHHUS MPOTrpaMMbl OCHOBHOI'O  OOIIETO
o0pa3oBaHMsl JOCTHTAIOTCS B XO0J€ OOy4YeHUS XUMHH B €JUHCTBE Y4eOHOU u
BOCIIUTATEIIBHON ESATEIBHOCTH B COOTBETCTBUM C TPATULIMOHHBIMU POCCUMUCKUMHU
COLUOKYJBTYPHBIMA M JyXOBHO-HPABCTBEHHBIMU IIEHHOCTSIMH, NPUHATHIMU B
oOllecTBE TMpaBWIaMd M HOPMaMHU TMOBEACHUS M CIOCOOCTBYIOT IIpolieccam
CaMOITO3HAaHUs, CAMOPA3BUTHUS U COLIMAIM3ALIUMA O0yJarOITUXCSI.

JIngyHOCTHBIE ~ pe3yJbTaThl  OTpPaXalOT  TOTOBHOCTh  OOYyYarOIIMXCS
PYKOBOJICTBOBAaTbCA CHUCTEMOM TO3UTUBHBIX IIEHHOCTHBIX OpHEHTAllUM U
paclUIMpPEHUE OMbITA IESITEIBHOCTH HA €€ OCHOBE, B TOM YMCJIE B YACTH:

1) maTpuoOTH4YECKOro BOCIIUTAHUS:

LIEHHOCTHOTI'O OTHOIIECHUSI K OTEYECTBEHHOMY KYJIbTYPHOMY, HCTOPHYECKOMY
M HAy4YHOMY HACJICAUI0, TOHMMAaHUWs 3HAYEHUS XUMHYECKOWM HAayKd B KU3HHU
COBPEMEHHOT'0 OOIIECTBa, CIIOCOOHOCTH BIIAJIeTh JOCTOBEPHOW HHQpopmaluenn o
MEePEIOBBIX JOCTHKEHUAX M OTKPBITUAX MHUPOBONM M OTEUECTBEHHOM XUMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00 YCTPOMCTBE MHpa U OOIIECTBA;

2) rpaskIaHCKOr0 BOCIIUTAHUSA:

MPEACTABJICHUSI O COIUAIBHBIX HOpPMax M MpPaBWIaAX MEKIMYHOCTHBIX
OTHOIIIEHUI B KOJUIEKTUBE, KOMMYHUKATUBHON KOMIIETEHTHOCTH B OOIIIECTBEHHO
N0JIE3HOU, Y4EOHOUCCIIEA0BATENbCKOM, TBOPUECKOM U IPYTUX BUJAX ACSITEIBHOCTH,
TOTOBHOCTH K Pa3HOOOpa3HOW COBMECTHOM JEATEIbHOCTU TIPU BBINOJHEHUU
y4eOHBIX, IMO3HABATEJbHBIX 3aJ1ay, BBIMOJHEHUM XUMHYECKHX SKCIEPUMEHTOB,
CO3/ITaHUH YUYEOHBIX ITPOCKTOB, CTPEMIICHHS K B3aUMOIIOHUMAaHHUIO U B3aUMOIIOMOIITH
B MPOIIECCE ITOM yueOHOM AesTENHHOCTH, TOTOBHOCTH OIIEHUBATh CBOE MOBEJICHUE
Y MOCTYNKH CBOMX TOBAPUIIEH C IMO3UMLUHAM HPABCTBEHHBIX W IPABOBBIX HOPM C
Y4ETOM OCO3HAHUSA IMOCIEACTBUM MOCTYIIKOB;

3) HEHHOCTH HAYYHOI'0 MO3HAHUSA:

MHPOBO33PEHUYECKUE TIPEJICTABICHHUS O BEIIECTBE M XUMHUUYECKOW PEaKIIUH,
COOTBETCTBYIOIIIME COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKM M COCTaBJISIOIINE
OCHOBY JIJI TIOHUMAaHUS CYITHOCTH HAy4YHOW KapTHHBI MHpa, MPEICTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTUS MPUPOJBI, B3aUMOCBSA3SX YEJIOBEKa C
MPUPOTHOM CPEION, O POJIM XMMHUH B TTO3HAHUHU 3TUX 3aKOHOMEPHOCTEM;

MTO3HABATEIbHBIC MOTHUBBI, HAITPABIICHHBIE HA MOJIyYCHUE HOBBIX 3HAHUHU IO
XUMUH, HEOOXOAUMBIE HJisi OOBACHEHUS HAOJIOJAEMBbIX MPOILECCOB M SIBICHU,
MO3HABaTEIbHON, MH(GOPMAIIMOHHOW M YUTATEIbCKOW KYJbTYpPHI, B TOM YHCIIC



HABBIKOB CaMOCTOSITENIbHOM palOThl C Y4YEOHBIMM TEKCTaMH, CIPaBOYHOU
JUTEPATYPOr, JIOCTYMHBIMA TEXHUYECKHUMH CpEJCTBAMU HMH(POPMAIIMOHHBIX
TEXHOJIOT U,

UHTEpEC K OOYyYEHHMIO M TO3HAHUIO, JH0O03HATENbHOCTh, T'OTOBHOCTH M
CIOCOOHOCTH K  €CaMOOOpa30BaHUIO, IMPOEKTHOM M  HUCCIEN0BATEIbCKOU
JESATeIbHOCTH, K OCO3HAHHOMY BBIOOPY HAMNpPaBICHHOCTH W YPOBHS OOyUCHHS B
JIaJIbHCUIILIEM;

4) popMUPOBAHUSA KYJIbTYPbI 310POBbA:

OCO3HAHHME IIEHHOCTU JKWU3HU, OTBETCTBEHHOI'O OTHOLIEHUS K CBOEMY
3I0POBBIO, YCTAHOBKM Ha 370POBBIN 00pa3 *KWU3HHW, OCO3HAHWE TOCICICTBUNA W
HETMPUATHE BPEIHBIX MPUBbIYEK (YIOTPEOIEHUS alIKOTOJIsl, HAPKOTUKOB, KYpEHUS ),
HEOOXOJMMOCTH COONIOJIEHUs] MpaBuid 0€30MacHOCTH Tpu  OOpalleHuu ¢
XUMUYECKUMHU BEIIECTBAMH B OBITY U peabHOMN KU3HU;

5) Tpy10BOIr0 BOCIMTAHMS:

UHTEPEC K MPAKTHUYECKOMY M3yUYEHUIO ITpodeccuil U Tpyia pa3inyHOro poJia,
YBa)KEHHE K TPYAY U pe3yJibTaTaM TPYJIOBOM JAESTEIbHOCTH, B TOM YUCJIE HA OCHOBE
NPUMEHEHUSI  NPEIMETHBIX 3HAHWUH 1O  XWMHH, OCO3HAaHHBIA  BBIOOP
WHINBUYyAIbHON TPAGKTOPUU MPOAOHKEHHUS 00pa30BaHUs C YIETOM JTMIHOCTHBIX
MHTEPECOB U CIIOCOOHOCTH K XMMUH, OOIIECTBEHHBIX UHTEPECOB U MOTPEOHOCTEH,
ycrnenrHon npodeccuoHanbHOM EeSITEIHPHOCTH U Pa3BUTUSI HEOOXOIUMBIX YMEHHUM,
TOTOBHOCTH aJalTUPOBATHCS B MPO(EeCCUOHATBHOU Cpe/IE;

6) 3K0JI0rH4eCcKOro BOCIIMTAHUSA:

HKOJIOTHYECKH 11eJ1IeCO00pa3HOe OTHOIICHHUE K TPUPOE KaK HCTOUYHUKY KU3HU
Ha 3emJie, OCHOBE €€ CyIIEeCTBOBAHMS, IOHMMAHUE IIEHHOCTH 3/I0POBOT0 U
Oe3omacHOro o0pasza KH3HH, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
(u3MUECKOMY M TICMXMYECKOMY 30POBbI0, OCO3HAHUE LIEHHOCTH COOJIIOACHUS
npaBui1 0€30MaCHOTO MOBEJAEHUS MTPU padOTe C BEIIECTBAMU, a TAK)KE B CUTYyalUsX,
YIPOXKAOIIKX 30POBBIO U )KU3HU JIFOACH;

CIIOCOOHOCTH MPUMEHSTh 3HAHUS, MOJIydaeMble MPU U3YYCHUU XUMHH, IS
pelLIeHus 3a/1a4, CBA3AHHBIX C OKPYKAIOIIEH IPUPOJIHON CPENON, sl TTOBBILICHUS
YPOBHSI  DKOJOTUYECKOW  KyJNbTYpPhl, OCO3HAHUS TJOOATBHOTO  XapakTepa
AKOJOTHYECKUX TMPOOJIEM M IMyTeH WX PEMICHUS MOCPEICTBOM METOJOB XWMHH,
AKOJIOTMYECKOT0 MBIILICHUS, YMEHHUS PYKOBOJCTBOBATHCS UM B MO3HABATEIHHOM,
KOMMYHUKAaTUBHOMN U COLIMAIIBHOW MPAKTHUKE.

METANPEJMETHBIE PE3YJIbTATbBI

B cocraBe wmeTanmpeaMETHBIX PE3YIbTATOB BBIACIAIOT 3HAYUMBIE IS
dbopMHpoBaHUI MUPOBO33pEHHUs O0IIIEHAYYHbIC TTOHSTHS (3aKOH, TEOPHs, IPUHITHII,
runore3a, (QakT, CHUCTEMa, TPOIECC, OHKCIEPUMEHT U JAPYroe.), KOTOphIC



UCTIOJIb3YIOTCS B €CTECTBEHHO-HAYYHBIX Y4YEOHBIX IpeaMeTax W IO3BOJISAIOT Ha
OCHOBE 3HaHUM M3 3TUX MPEIMETOB (POPMHPOBATH MPEACTABICHUE O LEIOCTHOU
HAay4YHOM KapTHMHE MHpA, U YHUBEpCAJIbHbIE yUeOHbIE NEUCTBUS (I103HABATEIIbHBIE,
KOMMYHUKATHBHBIE, PETyJISTHBHBIE), KOTOpblE 0O€cHeunBarOT (POPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEIbHOMY IUJIJAHUPOBAHWIO M OCYILIECTBIEHUIO Y4EOHOU
NEeSTEIHHOCTH.

ITo3naBaTe/bHbIC YHHBepCcAJIbHbIE YUeOHbIE 1eHCTBUS

Ba3oBble Jioruueckue 1eiicTBHA:

YMEHUS HCIOJIb30BATh NPHEMBI JIOTMUECKOTO MBIIIJIEHUSI MPU OCBOEHUU
3HAHWI: PacKphIBaTh CMBICI XMMHYECKUX MOHATHH (BBIIEIATH MX XapaKTEpHbIE
IPU3HAKK, YCTAHABIMBATh B3aHMOCBSI3b C JPYTMMHU MOHSTHSIMH), UCIOJIb30BATh
HOHSATHUS 111 OOBSICHEHUS OTJEIbHBIX (PAKTOB U SBJICHHM, BEIOMpPATh OCHOBAHMS U
KPUTEPUH ISl KIACCU(PUKALMM XUMHUYECKUX BEIIECTB M XUMHUYECKHX DPEaAKIUH,
YCTaHABIMBATh IPUUYMHHO-CJIEICTBEHHBIE CBSI3U MEXAYy OOBEKTaMU H3YYEHHS,
CTPOUTbH JIOTUUECKUE PACcCyX ACHUS (MHIYKTHBHbBIC, JEIyKTUBHBIE, 110 aHAJIOTHH),
JIENaTh BBIBOJBI U 3aKJIIOUEHUS;

YMEHUE MPUMEHATh B IIPOLIECCE ITO3HAHUS MOHATUSA (MPEAMETHBIE U
METaINpeIMETHbIE), CHMBOJIMYECKUE (3HAKOBBIE) MOJIEIH, UCIIOJIb3yEMbIE B XUMUH,
npeoOpa3oBbIBaTh MIMPOKO NPUMEHSIEMbIE B XUMHH MOJEJbHBIE MPEACTABICHUS —
XUMUYECKUU 3HaAK (CMMBOJ DJJIEMEHTa), XUMudeckas GopMyna M ypaBHEHUE
XUMHUYECKON peaKklMM — IPU PELICHUU YUeOHO-I03HABATEIbHBIX 3aja4, C YUYETOM
ATUX MOJENbHBIX NPEACTABICHUIN BBISBIATh U XapaKTEpU30BaTh CYILECTBEHHBIC
NPU3HAKU U3YYaeMbIX OOBEKTOB — XUMUYECKUX BEIIECTB U XUMHUUECKHX pEaKlui,
BBISIBJISITH ~ OOIIME  3aKOHOMEPHOCTH, IPUYUHHO-CJIEJICTBEHHBIE CBSI3U U
IPOTUBOPEYHS B U3yUAEMbBIX IIPOLIECCAX U SIBICHUSX.

Ba3oBble uccienoBarenbcKne 1eiiCTBUS:

YMEHHUE HCIONb30BaTh MOCTABJIEHHBIE BOIPOCHI B KayeCTBE HHCTPYMEHTA
[O3HAHMsI, & TAKXKE B KAUECTBE OCHOBBI U1 (HOPMUPOBAHMSI TUIIOTE3BI IO IPOBEPKE
IPaBUJILHOCTH BBICKA3bIBAEMBIX CYKICHUIL;

OpuoOpeTeHNe OmbiTa IO IUIAHUPOBAHUIO, OPTraHU3AlMU U TPOBEIEHUIO
YUYEHHYECKUX DSKCIEPUMEHTOB, YMEHHE HaOlIoJaTh 3a XOJOM Ipoliecca,
CaMOCTOATENIbHO MPOTHO3UPOBATh €ro pe3yibTaT, (OpMYIUpOBaTh 000OIICHUS U
BBIBOJIBI 110 PE3yJIbTaTaM IMPOBEAEHHOIO OMbITA, UCCIEAOBAHUS, COCTABIATh OTUET
0 MpOoJIeNIaHHOM padoTe.

PaGora ¢ unpopmaumeii:

yMEHHME BbIOMpaTh, AHAIU3UPOBATH W HUHTEPIPETUPOBATH HH(POPMALIUIO
pa3IMyYHbIX BUJOB U (POPM MpEACTABICHUS, MOTYYAEMYIO U3 Pa3HbIX UCTOYHHUKOB
(Hay4yHO-TIONyJIApHAsl JMUTEpaTypa XUMUYECKOIO COJAEpPXAaHUSA, CIPABOYHBIE



nocobust, pecypcbl VHTepHETa), KPUTHUYECKH OLIEHWBATh MPOTHUBOPEUYHMBYIO U
HEJ0CTOBEPHYIO MH(OPMAITHIO;

YMEHHE MPUMEHSITh Pa3IUYHbIE METOJbl M 3allpOChl MPU MOUCKE U OTOOpE
uHGOpPMAIIMU U COOTBETCTBYIOUIMX JAHHBIX, HEOOXOIUMBIX I BBIIOJHEHUS
y4eOHBIX U TIO3HABATENBHBIX 33/a4 OMpPENeIEHHOTO THITA, TPUOOPETCHHUE OIbITa B
o0JacTl WCHONB30BaHUS  HH(POPMAIIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHUH,
OBJIAJICHUE KYJbTYpOH aKTUBHOTO MCIOJIb30BaHUS PA3IMYHbBIX TOUCKOBBIX CUCTEM,
CaMOCTOSITEIIbHO BBIOMPATh ONTUMAIBHYIO (hOpMY MpeCTaBICHUS HHQOPMAIUKA 1
WUTIOCTPUPOBATh pEIlaeMble 3a/ladydl HECJIOXKHBIMU CXEMaMH, JHharpaMMaMu,
npyrumu hopmamu rpaduKu ¥ IX KOMOWHAIIASMY,

YMEHHE WCIOJb30BaTh U AaHATU3UPOBATh B IMpolecce Y4YeOHOU W
UCCJIEI0BATENbCKON JEATENBHOCTH MH()OPMALIMIO O BIUSHUU MPOMBIIUIEHHOCTH,
CEJIbCKOTO XO3SIICTBa M TPAHCIOpPTAa HA COCTOSHHUE OKPYKAIOIIEH MPUPOTHON
Cpelbl.

KoMmyHnKaTHBHBIE YHHBeEpPCAJbHbIE YUeOHbIe NeiCTBHUA:

YMEHHS 337]aBaTh BOIPOCHI (B XO/€ raiora U (Win) JUCKYCCUU) MO CYIIECTBY
oOcyxmaemMoil  Tembl, (POPMYJIUPOBATH CBOM MPEIJIOKEHUS OTHOCHUTEIHHO
BBITIOJTHEHUS MIPETIOKEHHON 3a/1a4H;

YMEHHSI ~ TPEACTABISATh  TOJYYEHHBIE  PE3yNbTaThl  TO3HABATEIBHOM
JESTEIbHOCTH B YCTHBIX W THCHMEHHBIX TEKCTax; JeNaTh IMPE3CHTAIUIO
pE3yIbTATOB BBHINOJHEHUS XMMHYECKOTO JKCIIEpUMEHTa (J1a0OpaTOPHOIO OIbITa,
1abopaTopHOI pabOTHI IO UCCIIEOBAHUIO CBOMCTB BEIIECTB, YUEOHOTO MTPOEKTA);

yMEHMsI y4eOHOrO COTPYAHMYECTBA CO CBEPCTHHMKAMH B COBMECTHOM
NO3HABaTEeIbHOM W HUCCIIEJIOBATEIBCKOM  NEATENBHOCTH  INPU  PEIICHUU
BO3HUKAIOIIMX MPOOJIeM Ha OCHOBE yuéTa OOIIMX WHTEPECOB W COTJIACOBAHUS
no3unuii (00cykaeHusi, OOMEeH MHEHHSIMH, «MO3TOBBIE IITYPMbD», KOOPAUHALUS
COBMECTHBIX JICUCTBHUM, OIPEACICHUE KPUTEPUEB IO OLEHKE KadyecTBa
BBITIOJTHEHHOM pabOTHI U ApyTue).

PeryisiTuBHbIE YHMBepCcaJbHbIe Y4eOHbIe 1eCTBUSA:

YMEHHE CaMOCTOSTEIbHO ONpEAeNATh LENH JEATENbHOCTH, IJIaHHUPOBATh,
OCYIIECTBIISATh, KOHTPOJIUPOBATh U MPU HEOOXOAMMOCTH KOPPEKTUPOBATH CBOIO
JesITeNIbHOCTD, BEIOUpaTh Hanbosee 3PPEeKTUBHBIE CIIOCOOBI PEIICHUsI YUYECOHBIX U
MO3HABATEeNbHBIX 3a7a4, CaMOCTOSITENIbHO COCTaBJISATh WIU KOPPEKTUPOBATH
NPEIJIOKEHHBIM QJITOPUTM  JCHUCTBUUA [PU BBIOJHEHUU 3aJaHUN C YYETOM
MOJTyYeHUs] HOBBIX 3HAHWU 00 HM3ydaeMbIX OOBEKTaX — BEIIECTBAX M PEaAKIIHSIX,
OLICHUBATh COOTBETCTBUE IOJIYUYEHHOTO pe3yibTaTa 3asBICHHOW 1], YMEHUE

MCIIOJIb30BaTh ¥ AHAJIU3UPOBATh KOHTEKCTHI, [IPEJIaracMble B YCIOBUHU 3aJaHUN.
INNPEIMETHBIE PE3YJIBTATBI



B cocraBe mpeaMeTHBIX pe3ydbTAaTOB MO OCBOCHUIO 005S3aT€IBLHOTO
colepKaHus, YCTAHOBJIEHHOTO MaHHOW (denepasbHOW pabodeil mporpaMMonu,
BBIJICIIIIOT: OCBOCHHBIC OOYYAIOMMMHUCS HAy4YHBIC 3HAHUS, YMEHUS W CIOCOOBI
neucTBul, cnenuduueckue A OpeAMeTHOM o0nacth  «XUMHUS», BUJBI
JNEATEIBHOCTH 1O  TOJYYEHUIO HOBOIO  3HAaHWS, €ro HHTEPIpETalNH,
peoOpa3oBaHUIO U MPUMEHECHHIO B PA3JIMUHBIX YUEOHBIX M HOBBIX CUTYaIIHSIX.

K xoniy oOyuenus B 8 kiaacce nmpeaMeTHbIe pe3yIbTaThl HA 0a30BOM ypOBHE
JIOJIKHBI OTPaXKaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

* PacKpbIBaThb CMBICII OCHOBHBIX XMMHYECKHUX MOHSTHUW: aTOM, MOJIEKYJa,
XMMHUYECKUN DJIIEMEHT, MPOCTOE BELIECTBO, CIIOKHOE BEIIECTBO, CMECH
(oIHOpOIHAST M HEOJAHOPOHAs), BaJIGHTHOCTb, OTHOCUTEIbHASI aTOMHAs U
MOJIEKYJISIPHAs Macca, KOJHWYECTBO BEIIECTBA, MOJIb, MOJIApHAas Macca,
MaccoBasi J10JIsl XUMHUYECKOTO 3JIEMEHTa B COSAMHEHUU, MOJIIPHBIA O0BEM,
OKCHJI, KHCJIOTa, OCHOBAaHHE, COJIb, AJIEKTPOOTPULIATEIBHOCTh, CTEIEHb
OKHUCJICHUS, XMMHUYECKasi peakius, Kiaccu(ukanus peakiuil: peaxiuu
COCAMHEHHUS, PEaKUUU Pa3JIOKEHUs, PEaKUUU 3aMEUICHUs, peaKuuu
o0MeHa, PK30- ¥ SHJIOTCPMHUUCCKHUE PEAKIINH, TEIII0BOU A((EKT peakinm,
SIIPO aToMa, JIEKTPOHHBIN CIION aTomMa, aTOMHasi OpOUTalIb, pauyc aToma,
XMMHUYECKasi CBA3b, MOJISIPHAS M HEMOJISIPHAS KOBAJIEHTHAS CBSI3b, NOHHAS
CBSi3b, MOH, KAaTHMOH, AaHHWOH, pAaCTBOpP, MaccoBas [IOJs BEUIECTBA
(mponeHTHAs! KOHIEHTpAaIs) B pacTBOPE;

* WJUIIOCTPUPOBATH B3aUMOCBS3b OCHOBHBIX XHUMHUYECKUX TOHIATHH H
MPUMEHSThH 3TU NOHATHUSA IPU ONMKMCAHUU BEILLIECTB U UX MPEBPALLICHUMH;

e WCIOJIb30BaTh XUMHUYECKYI0 CHMBOJIUKY JJI COCTaBleHUS (OpMyI
BEIIIECTB U YPABHCHUN XUMHUYECKUX PEAKIIUN;

e ONpEACISITh BaJIEHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COCIUHEHUSX,
CTENEeHb  OKHCJICHUSI  JJICMEHTOB B  OWHApHBIX  COEIUHEHUSIX,
MIPUHA/JIEKHOCTh BEIIECTB K OMNPEACIEHHOMY KIIACCy COEAUHEHHH IO
dbopmynam, BHJ XUMHUYECKOM CBsI3M (KOBAaJIGHTHAas W MOHHAs) B
HEOPraHUYECKUX COCIUHEHHUSX;

e packpeiBath cmbica llepuogmueckoro 3akona J[. WM. Menneneesa:
JEMOHCTPUPOBATh TMOHUMAHUE NEPUOAUYECKONM 3aBUCHUMOCTH CBOWCTB
XMMHUYECKUX 3JIEMEHTOB OT MX MOJOXkeHHs B llepronndeckoil cucreme,
3aKOHOB COXPAHEHHUSI MacChl BEIIECTB, MOCTOSIHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO YUEHHMSI, 3aKOHa ABOTrajipo;

e ONWCHIBATH M XapakTepu3oBaTh TabnuuHyio Qopmy Ilepuoguueckoii
CUCTEMbl XHMMHYECKHUX OJJEMEHTOB: pa3jauyaTh IMOHATHUS «TJIaBHAs
noarpymnmna (A-rpymnmna)» u «mobounas noarpynna (b-rpymnma)y, maneie u



OoJbIIME TIEPUOJBI, COOTHOCUTH OOO3HAYEHUS, KOTOPhIE HMEIOTCS B
tabiaune «llepumoguueckas cucTtemMa XuMmudeckux siaemeHToB [J[. H.
MenpeneeBay ¢ UYHCIOBBIMM XapaKTEPUCTUKAMHU CTPOEHHUS aTOMOB
XUMHUYECKUX 3JIEMEHTOB (COCTaB M 3apsj spa, 00IIee YUCIO IEKTPOHOB
U pacipeesiCHUue UX Mo SJIEKTPOHHBIM CIIOSIM);

e KJIacCU(UIMPOBATh XUMHUUYECKHE DJIEMEHTHI, HEOPTaHMUYECKHE BEIIECTBa,
XUMUYECKHE peakuuu (10 YUCIy U COCTaBy YYACTBYIOLIUMX B pPEaKIUU
BEIIIECTB, 10 TETUIOBOMY (D deKTy);

e XapaKTepus3oBaTh (OMHUCHIBATH) OOIIHME XMUMHYECKHUE CBOWCTBA BEIIECTB
Pa3JIMYHBIX KJIACCOB, MOJTBEPK/Ias OMUCAHUE TPUMEPAMH MOJIEKYIISPHBIX
YPaBHEHHM COOTBETCTBYIOIINX XUMHUUYECKUX PEAKLINN;

e TPOTHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCMMOCTU OT UX Kau€CTBEHHOI'O
COCTaBa, BO3MOXKHOCTH TMPOTEKaHUS XUMHYECKUX IMPEBpAIICHUN B
Pa3JIMYHBIX YCIIOBHUSIX;

e  BBIYUCISATH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MacChl BEILIECTB,
MAacCOBYIO JIOJIF0 XHUMHYECKOTO JjieMeHTa 1o ¢GopMysie COCIMHEHHS,
MacCOBYIO JIOJIIO BEUIECTBA B PACTBOPE, TPOBOJAUTH PACUETHI 110 YPABHEHUIO
XMMHUYECKON PEaKIuu;

e TIPUMEHSITH OCHOBHBIC OINEPAIMU MBICIUTEIBLHON JEATEIbHOCTH — aHaIu3
U CUHTE3, CpaBHEHHE, 0000IIeHHe, CHUCTeMaTU3aluIo, Kiaccu(uKaiuio,
BBISIBIICHUE TPUYUHHO-CIEACTBEHHBIX CBSI3€M — MU U3YyYEHUS CBOICTB
BEIIECTB U XHMHUYECKHX PpEAKLIHM, €CTECTBEHHO-HAYYHbIE METO/bI
NMO3HAHUA — HAONIOJEHWE, M3MEpEHUEe, MOJECIUPOBAHUE, JKCIEPUMEHT
(peasibHBIN U MBICIICHHBIN );

e CIEAOBAaTh MpaBUJIaM MOJIb30BAHUSI XUMHUECKOM MOCYA0N U TaO0PaTOPHBIM
o0Opy/JOBaHUEM, a TakKe MpaBuiaM oOOpallleHusi C BEHIECTBAMHU B
COOTBETCTBHUM C HHCTPYKIUSMH TIO BBITIOJHEHUIO J1a0OpaTOPHBIX
XUMUYECKUX ONBITOB MO MOJYYEHHUIO U COOUPAHUIO Ta3000pa3HbIX BEIIECTB
(BolopoJia M KHCIIOPOJa), MPUTOTOBJICHUIO PACTBOPOB C OMpENEIEHHOM
MacCOBOM J0JIE PacTBOPEHHOIO BEIECTBA, IUIAHUPOBATh M IMPOBOJIUTH
XUMUYECKUE SKCIIEPUMEHTHI MO PACIO3HABAHUIO PACTBOPOB IIEIOYEH U
KHCJIOT C TIOMOIIbIO MHIUKATOPOB (IaKMyc, (peHosTanent, METUIOPaHK
U IpyTHE).

K xoHiry oOydeHnusi B 9 kiacce npeaMeTHbIC pe3yIbTaThl HA 0230BOM ypPOBHE

JOJDKHBI OTpakaTh COOPMUPOBAHHOCTD Y 00YUAIOIINXCSI YMEHUM:

* pacKpbIBaThb CMBICI OCHOBHBIX XUMHUYECKUX TMOHSATUN: XHUMHYECKUN
AJIEMEHT, aTOM, MOJIEKyJa, WOH, KaTUOH, aHHMOH, IPOCTOE BEILIECTBO,
CJIOKHO€ BEUIECTBO, BAJIICHTHOCTb, 3JIEKTPOOTPULATEIBHOCTh, CTENEHb



OKHUCJICHUS, XUMUYECKas PEaKIusi, XUMUYECKasi CBA3b, TEIJIOBOM 3P (DeKT
peakuuu,  MOJib, MOJISIPHBIM ~ 00BEM,  PacTBOp,  AIEKTPOJIUTHI,
HEDJICKTPOJIUTHI, JJIEKTPOJUTUYECKAs THCCOLMALMNSA, PEAKIUA HOHHOTO
oOMeHa, KaTalu3aTtop, XHMHUYECKOE€ paBHOBECHE, OOpaTUMble U
HEOOpaTUMBbIE peaKIUU, OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIE pEAKIIUU,
OKHCJIUTENb, BOCCTAHOBUTEIb, OKUCIICHUE U BOCCTAHOBJICHUE, aJUIOTPOIIHS,
amM(pOTEPHOCTb, XUMHYECKas CBSI3b (KoBaJIeHTHas, MOHHAs,
METAIUINYECKAs ), KPUCTAIUIMYECKAS PEIIETKA, KOPPO3US METAILIIOB, CILIABbI,
CKOPOCTh XMMHUYECKOW pEaKlUH, MPEAEIbHO AOIMYCTUMAasi KOHILIEHTpaIus
[TJIK BemiecTBa;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX TMOHATHUM U
MPUMEHSITh 3TH TOHSATHUS MPU OMMCAHUU BEIIECTB U UX MPEBPAIICHUH;
UCIIOJIb30BaTh XHWMHYECKYIO CHMBOJIUKY JUIS COCTaBJIeHUS (opMyl
BEILIECTB U YPABHEHUN XUMHUUYECKUX PEAKLINIA;

ONPENEIIATh BAJICHTHOCTh U CTEIIEHb OKUCIEHUSI XUMUYECKUX 3JIEMEHTOB B
COCAMHEHUSIX PA3JIUYHOTO COCTaBa, IMPUHAJIEHKHOCTh BEHIECTB K
onpenenHHOMY KJIacCy COCIMHEHHMH 1o (opmysiaM, BUJI XUMUYECKON
CBsI3U (KOBaJEHTHAs, WOHHAS, METAJUIMYEeCKasi) B HEOPraHUYECKUX
COCAMHEHUSIX, 3aps]l MOHA MO XUMUYECKOU (popMyrie, xapakTep cpeibl B
BOJIHBIX PAacTBOpPax HEOPraHUYECKUX COEAUHEHUH, TUI KPUCTAIINYECKON
PEETKN KOHKPETHOT'O BEILIECTBA;

packpeiBath cMbIica [lepuommueckoro 3akona JI. M. MenneneeBa u
JEMOHCTPUPOBATh €ro IOHMMAHUE: OIKCHIBATH W XapaKTepU30BaTh
tabmmunyio Gopmy [lepruoamueckoil CUCTEMbl XMMHYECKUX DSJIEMEHTOB:
pa3nuyaTh TOHSATUS «rjaBHasg moarpymma (A-rpynma)y u «moOodHas
noarpynna (b-rpynna)», wmanble u OOJbIIME MEPUOIBI, COOTHOCHUTH
0003HaYEHU s, KOTOPhIE UMEIOTCS B IEPUOANIECKON TabJIUIIE, C YUCTOBBIMU
XapaKTEPUCTUKAMU CTPOEHUSI aTOMOB XMMHMUYECKHX 3JIEMEHTOB (COCTaB U
3apan  sApa, oOlIee YHCI0 JJIEKTPOHOB U paCHpesesieHHe WX IO
AJIEKTPOHHBIM CJI0SIM), OOBSCHATH OOIIME 3aKOHOMEPHOCTH B M3MEHEHUU
CBOWCTB 3JIEMEHTOB M HMX COCIMHEHUN B Mpeaesax MallbIX NEpPUOJO0B U
[JIABHBIX MOJATPYMH C YYETOM CTPOEHUS UX ATOMOB;

KJIacCU(UIIMPOBATh XUMUUYECKUE SJIEMEHTHI, HECOPraHUYECKUE BEIIECTBA,
XUMHUYECKUE peakiuu (10 YMCIy U COCTaBy YYaCTBYIOIIMX B PEAKIIUU
BEILIECTB, MO TEIJIOBOMY 3(P(DEKTy, MO0 U3MEHEHUIO CTEIEHEW OKHUCIICHUS
XUMHUYECKUX IJIEMEHTOB);

XapaKTepu30BaTh (OMHUCHIBATH) OOIIHME U CHEHIUPUUIECKUE XUMHUYECKUE
CBOMCTBAa MPOCTBIX M CJOXKHBIX BEIIECTB, NOATBEPXKAasi OMNUCAHUE



npUMEPaMH MOJIEKYJISIPHBIX W HMOHHBIX YPAaBHEHHMH COOTBETCTBYIOIIHUX
XAMUYECKUX PEAKIIHM;

COCTABJISITh YPaBHEHUS DJICKTPOJUTHYSCKON JHCCOIMANAUA  KHCIIOT,
LIEJI0YEH U COJIEH, TTOJIHBIE U COKPAILIEHHBIE YPABHEHNS PEAKIIM NOHHOTO
oOMeHa, ypaBHEHHS peakiui, MOATBEPKIAIOIMMNX CYIIECTBOBAHUE
TEHETUYECKOM CBSA3U MEXK/y BEIIECTBAMHU Pa3IMYHbIX KJIACCOB;
pPacKpbIBaTh CYIIHOCTh OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX pPEaKIUN
MOCPEJICTBOM COCTABJICHHSI DJIEKTPOHHOTO OajaHca 3THX PeaKluii;
IPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT HMX CTPOCHHS,
BO3MOXHOCTH TIPOTEKAHUS XWMHUYECKHX TPEBPANIEHUH B Pa3TUIHBIX
YCIIOBUSIX;

BBIYUCIISITh OTHOCUTEIBHYIO MOJIEKYJIIPHYIO U MOJIIPHYIO MacChl BEIIECTB,
MacCOBYIO JIOJIF0O XUMHYECKOro J3JIeMeHTa 1Mo ¢Gopmylie COEeAUMHEHUS,
MacCOBYIO JIOJIIO BEILIECTBA B paCTBOPE, IPOBOIUTH PACUETHI 0 YPABHEHHUIO
XUMUYECKOMN peaKIny;

coOmro1aTh MpaBuIIa MOJIb30BAHMS XUMUYECKON TTOCYI0M U 1a60paTOPHBIM
obopymoBaHueM, a TakkKe TMpaBuja oOpameHusi C BEIECTBAMH B
COOTBETCTBUM C WHCTPYKIIUSIMH 110 BBITIOJHEHUIO JIA0OPATOPHBIX
XUMUUYECKHUX OMBITOB IO MOJYYEHUIO U COOUPAHUIO Ta3000pa3HBIX BEIIECTB
(aMMHaKa u yrieKucioro rasza);

IIPOBOJUTH PEAKIUH, IOATBEPKIAIOIINE KaUeCTBEHHBIN COCTAB Pa3IUYHBIX
BEIIIECTB: PACIO3HABATH OMNBITHBIM MMyTEM XJIOpUI-, OPOMHI-, HOIHUI-,
kapOoHat-, docdar-, cunmkar-, cyiabdar-, THAPOKCHUII-UOHBI, KATHOHBI
aMMOHHSI U HMOHBI W3YYCHHBIX METAJUIOB, MPUCYTCTBYIOIIHME B BOJHBIX
pacTBOpax HEOPraHUYECKUX BEIIECTB;

MPUMEHSTh OCHOBHBIC OIEPAIlMH MBICTUTEIIBHON JIEATeIbHOCTH — aHAIN3
U CHHTE3, CpaBHEHHUE, OO0OOIEHHE, CHUCTEeMATU3aIMI0, BBISIBJICHUE
NPUYUHHO-CJIEICTBEHHBIX CBA3€H — NJIs M3Y4YEHHUsI CBOWCTB BEIIECTB U
XUMUYECKUX PEAKIUH, €eCTeCTBEHHO-HAyYHbIE METOAbl TO3HAHUS —
HaAOJIIOICHUE, M3MEpPEHHe, MOJCIUPOBAHUE, SKCIEPUMEHT (peajbHBbIM U
MBICJICHHBIH ).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KJIACC
Ne KosmuecTBo yacos JIeKTPOHHbIE
n | HaumeHoBaHue pa3aeoB (uu¢posbie)
KonTpoabn IIpakTHyeck
/ | W TeM NpOrpamMmsl Bcero o0pa3oBaTe/bHbIE
ble paboThI ue padoTbl
n pecypchl
Pasnen 1. [lepBonavanbHble XUMHUYeECKHE MOHATHSA
XuMmusa — Ba)kHast 00J1aCThb
bu6mmoreka [JOK
1. €CTECTBO3HAHHUS U
. 5 2 https://m.edsoo.ru/7f418
1 IIPaKTUYECKON 17e
NEATENHHOCTH YeI0BEKa -
bubmuoreka [JOK
1. BemiectBa u xummuueckue
15 1 https://m.edsoo.ru/7f418
2 peakuuu
37¢
Hroro no pazneny 20
Pa3znen 2. BaxxHelinmue npeacTaBuTe/ i HEOPraHUYeCKUX BellecTB
2. Boznyx. Kucnopoa. bubmorexa HOK
6 https://m.edsoo.ru/7f418
1 IMoustHe 00 OKCcHIaX
37¢
2. Bonopoa. Ilonsitue o Buomaorexa [TOK
8 1 https://m.edsoo.ru/7f418
2 KHCJIOTaX U COJIAX
37¢
2. Boga. PactBopsl. IlonsiTne bubmorera [IOK
5 1 1 https://m.edsoo.ru/7f418
3 00 OCHOBaHHAX

3¢



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

) OCHOBHBIE KJTACCHI bubmuoreka [JOK
4' HEOPraHUYECKUX 11 1 1 https://m.edsoo.ru/7f418
COEJTMHEHUI 37c
Hroro mo pazneny 30

Pasnen 3. llepunoanueckuii 3axon u [lepuoanyeckas cucreMa xumuiecknx iementon /1. U.
MenpaesieeBa. CTpoeHune aToMoB. XUMHYecKasi CBs3b. OKUCIUTEILHO-BOCCTAHOBUTEIbHbIE PEaKIUU

[lepuoanueckuii 3aKOH U
3 Ilepuoauueckas cucrema bubnuoreka [IOK
' XUMHUYECKHUX 3JIEMEHTOB []. 7 https://m.edsoo.ru/7f418
1
U. MeunneneeBa. Ctpoenue 37c
aToma
XuMu4eckas CBs3b.
bubmuoreka [JOK
3. OKHCIHUTENBHO-
8 2 https://m.edsoo.ru/7f418
2 BOCCTaHOBUTEJIbHbBIE 176
peakiuu o
bu6mmoreka [IOK
Hroro no pasneny 15 https://m.edsoo.ru/7f418
37¢c
bu6mmoreka [IOK
PesepBHOE Bpems 3 https://m.edsoo.ru/7f418
37¢c
OBUIEE KOJIMYECTBO 68 5 5
YACOB 110 [TIPOT'PAMME



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

9 KJIACC

Ne KoJsmn4yecTBo 4acoB DJIeKTPOHHBbIE
n | HaumeHnoBaHue pa3nenoB (undposbie)
KonTpoubsn IIpakTHyeck
/ | W TeM NporpamMmsl Bcero o0pa3oBaTe/bHbIE
ble padoThI ue padboTsbl
n pecypcsl
Pasnen 1. BemecTBo U XuMH4YecKkne peakuun
[ToBTOpEHME 1 yIITyOJICHHE bubnuorexa [JOK
3HAHUN OCHOBHBIX Pa3/IciIOB 5 1 https://m.edsoo.ru/7f41a
Kypca 8 kiacca 636
bu6mmorexa [IOK
. OcHOBHBIE 3aKOHOMEPHOCTH
. 4 https://m.edsoo.ru/7f41a
2 XUMHUUYECKUX PEAKIUI
636
DNEKTPOTUTHIECKAS bubnnoreka [JOK
3' JUCCOoIMaIysa. XUMHUUECKHE 8 1 1 https://m.edsoo.ru/7f41a
peaKIiy B pacTBOpax 636
Uroro no pazneny 17
Pa3nes 2. HemeTannbl M MX COeIMHEHUS
) OO0m1as XxapakTepuCTUKa bubmmoreka [JOK
' XUMHUYECKHUX JIEMEHTOB 4 1 https://m.edsoo.ru/7f41a
VIIA-rpymnnsl. ["anorexs 636



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

OO61as xapakTepuCTHKA

bub6mmoreka [{OK
XAMHAYECKHUX DJIIEMEHTOB
. 6 https://m.edsoo.ru/7f41a
VIA-rpynnsl. Cepa u e 636
COCAMHEHUA -
O0611as XapakTeEpUCTUKA
P P bu6mmoreka [IOK
XUMITHECIIX SIEMEHTOB 7 https://m.edsoo.ru/7f41a
. . .
VA-rpynmsl. A3ot, hocdop 636
¥ UX COCIUHEHUS T
OO06111as1 XapaKTEPUCTHUKA
P P bubnmnoreka [JOK
XUMHUYECKHUX DIIEMEHTOB
8 https://m.edsoo.ru/7f41a
IVA-rpynnel. Yriepon u 636
KPEMHHI W UX COCTMHCHHS T
Hroro no pazneny 25
Pa3znen 3. MeTajliibl M UX COeMHEHHS
bubmuoreka [JOK
OO1Ire CBOMCTBA METAILIIOB 4 https://m.edsoo.ru/7f41a
636
. bu6nmoreka [JOK
Baxneiinme MeTauIsl 1 UX
16 https://m.edsoo.ru/7f41a
COEIMHEHUS
636
Uroro no pazneny 20



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

Pazgea 4. Xumus U oKpykawmas cpeia

bubmuoreka [JOK
4. BeniectBa u maTepuansl B
3 https://m.edsoo.ru/7f41a
1 JKU3HH YeJIOBeKa
636
Uroro no pazneny 3
bu6mmoreka [JOK
PeszepBHoOe Bpemst 3 https://m.edsoo.ru/7f41a
636
OBUIEE KOJIMYECTBO 68

YACOB I10 ITPOTPAMME



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




ITHOYPOYHOE IIVTAHUPOBAHUE

paszeleHus cMecen

8 KJIACC
] Kosan4yectBo 4yacos DJIeKTPOHHbBIE
JlaTa
I Kontpoas | IIpakTuuec uupposbie
Tema ypoka Bce usyue
/ HbIE KHe st o0pa3oBareib
ro
J padoThI padoThI HbIE pecypchl
bubnuoteka
IIpeamer xumuu. Poaps xumuu B 1 I[HOK
JKU3HU yesioBeka. Tena u BemecTna https://m.edsoo.r
w/ff0d210c
bubnuoreka
) [TonsiTHE O METOIaX MO3HAHUS B 1 LHOK
XUMHUH https://m.edsoo.r
w/ff0d227¢
[Ipaxtuueckas padota Ne 1 «IIpaBuna Bbuommoreka
3 paboThl B 1a00OpaTOPUN U IPUEMBI | LIOK
oOpareHus ¢ 1abopaToOpHEIM https://m.edsoo.r
000pyI0BaHUEMY w/ff0d23dc
bubnuoteka
4 YucTele BemecTBa 1 cMecH. CriocoObl | LIOK

https://m.edsoo.r
w/ff0d26ca



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d26ca

[IpaxTuyeckas padora Ne 2
«Paznenenue cmeceit (Ha mpumepe
OUYMCTKU ITOBAPEHHOM COMIM)»

bubmmoreka
[HOK

https://m.edsoo.r
w/Af0d28¢8

ATOMBI U MOJIEKYJIbI

bubOmmoreka
LHOK

https://m.edsoo.r
w/ff0d2a6¢

XUMHYCCKUEC DIIEMEHTHI. 3HAKH
(CI/IMBOHBI) XHUMHUYCCKUX 3JICMCHTOB

buoOmmoreka
HOK

https://m.edsoo.r
w/ff0d2be8

IIpocTble u cnoxHBIE BELIECTBA

buoOmmoreka
LHOK

https://m.edsoo.r
w/ff0d2a6¢

ATOMHO-MOJ’IGKYJ'I}IpHOC YUCHUC

bubOmmoreka
LHOK

https://m.edsoo.r
w/ff0d2d50

3aKOH IOCTOSHCTBA COCTaBa BEILECTB.
Xumunyeckas popmyia. BageHTHOCTh
aTOMOB XMMHMUYECKHUX JIEMEHTOB

bubanoreka
LHOK

https://m.edsoo.r
w/ff0d2eae

OTHOCHUTEeNnLHAsA aTOMHAas Macca.
OTtHocHuTeIbHAS MOJICKYJISIpHAd Macca

Bbubnuoreka
HOK
https://m.edsoo.r
u/ff0d323c¢



https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d323c

MaccoBasg 1019 XUMHYECKOTO
3JIEMEHTA B COECIUHEHNH

bubmmoreka
[HOK

https://m.edsoo.r
w/ff0d350¢

KoanuectBo Bertectsa. MoJb.
MougsipHast macca

bubOmmoreka
LHOK

https://m.edsoo.r
w/ff0d5230

Du3NYEeCKUE U XUMUUECKHUE SIBIICHU.

XuUMUIeCKast peakuug

buoOmmoreka
HOK

https://m.edsoo.r
w/Affod37fa

[Ipu3Haku u ycnoBus IPOTEKaHUS
XUMHUYECKHUX pPEaKIHi

buoOmmoreka
LHOK

https://m.edsoo.r
w/ff0d3alé

3aKOH COXpaHEHMsI MACChI BEILIECTB.
XHUMHUUYECKUE YPABHEHUS

bubOmmoreka
LHOK

https://m.edsoo.r
w/ff0d3b88

Brrancienus xonuyecTBa, MacChl
BEILIECTBA 10 YPAaBHEHUSIM
XUMHYECKHUX PEaKLUn

bubauoreka
HOK

https://m.edsoo.r
w/ff0d5708



https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d5708

Knaccugukarus Xummuueckux

bubOmmoreka

o LHOK
peakuuii (coequHeHus1, pa3IoKeHUs,
aamemenns, obMens) https://m.edsoo.r
HHEHI, w0334
.. b
M. B. JIoMOHOCOB — y4€HBIi- nbmioTEKA
[HOK
sHuMKIoneaucT. O0o0IEeHne U
cucTeMaTu3alus 3HaHui hilps:m.cdsoo.x
t W/f0d40c4
Bubnuoreka
KoHntponbhas padora Nel o teme LIOK
«BermecTBa 1 XMUMHYECKUE PEAKLIUN» https://m.edsoo.r
u/ff0d4290
Bubnuoreka
Bo3nyx — cMmech razos. CoctaB OK
Bo3yxa. Kucinopon — snemeHT u &
DOCTOE BELLECTEO. O30H https://m.edsoo.r
P HICCTBO. Wf0d448e
. bubnuoreka
dusnueckue U XUMUYECKUE CBOMCTBA OK
KHCJIOpOJa (peaKIuu OKUCIICHHUS, 1
ropenue). [lorstue 06 okcumax hitps://m.edsoa.r
PEHHE). A W/0d4614
bubnuoreka
CrniocoOsl 1oyTy4eHus KUCI0po/ia B
LHOK

71a00paTOpUU U IPOMBILIEHHOCTH.
[Ipumenenue Kucaopoa

https://m.edsoo.r
w/ff0d497a



https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d497a

TennoBoii 3 PeKT XUuMUIECKOM bubnmnoreka
peaxkiuu, MOHSITHE O HOK
TEPMOXUMHUYECKOM YpPaBHEHHUH, DK30- https://m.edsoo.r
U SHAOTEPMUUYECKUX PEAKIUAX w/ff0d4790
bubnnoreka
TomnuBo (He(Th, yrojab U METaH). OK
3arpsi3HeHue BO3/1yXa, COCOObI €ro 1
https://m.edsoo.r
IIpEeA0TBpALLECHUS W0ddeda
bubnuoteka
[IpakTuueckas pabora Ne 3 o Teme OK
«ITomydenne u coOupanme 1
N https://m.edsoo.r
KHCIJIOPOJa, U3y4YEHHE €r0 CBOMCTBY Wf0ddac)
bubnuoteka
Bopopon — snemMeHT 1 npocroe I[HOK
BelecTBO. Haxoxnenue B npupoje https://m.edsoo.r
u/ff0d4dd0
bubnuoreka
Ou3n4YecKue ¥ XMMUIECKHE CBOMCTBA LHOK
Bozopoaa. [Ipumenenne Bogopoaa https://m.edsoo.r
u/ff0d4dd0
bubnuoteka
[ToHsiTHE O KHCIIOTAX U COJISIX HOK
https://m.edsoo.r
w/ff0d50d2
bubnuoreka
Crioco0sbI MoTy4eHHsT BOJOPOIa B LHOK

naboparopuu

https://m.edsoo.r
u/ff0d4dd0
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[IpakTuueckas padora Ne 4 o reme

bubmmoreka

[HOK
«ITomyuenue u cobupanue BOA0pOIa,
. https://m.edsoo.r
W3Y4YEHUE €r0 CBOMCTBY» WH0dAfA2
bubnuoreka
MousipHblil 00bEM ra3oB. 3aKOH LIOK
ABoraJipo https://m.edsoo.r
u/ffod542¢
N bubnnoreka
Brrancienust 00n€Ma, KoIn4ecTBa
BElIECTBAa rasa 1o ero M3BeCTHOMY HOK
. https://m.edsoo.r
KOJIMYECTBY BEIIECTBA I 00BEMY 045520
N bubnuoreka
Brruncnenust 00b€MOB ra3oB 1o
YPaBHEHUIO PEAKIIMN Ha OCHOBE HOK
3aK0HAa 00OBEMHBIX OTHOIIICHH Ta30B hitps://m.edsoo.r
w/ffod5708
bubnuoreka
Ou3nyecKkue 1 XUMUIECKIE CBONCTBA LIOK
BOJBI https://m.edsoo.r
w/ff0d587a
bubnmoreka
Cocras ocHoBanuil. [lonstue 00 LIOK
WHJHUKATOpax https://m.edsoo.r
w/ff0d59e2
Bona kak pactBopuTes. bubnuoreka
Hacplennelie 1 HEHACHIIIEHHBIE [HOK
pactBOpbl. MaccoBas 10J1s1 BEIIECTBA https://m.edsoo.r
w/ff0d5b40

B pacTBOpe
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https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d5708
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[TpaxTrueckas padota Ne 5 o Teme
«IIpuroToBiieHrEe pacTBOPOB C
onpeaes¢HHON MacCOBOM J10J1ei
PacTBOPEHHOTO BEIIECTBAY

bubnnoreka
HOK
https://m.edsoo.r
w/ff0d5eba

KonTtponsHast pabora Ne2 o treme
«Kucnopoa. Bogopoa. Boma»

bubanoreka
LHOK

https://m.edsoo.r
w/ff0d6342

Oxcuppl: cocTaB, KiaccupuKaims,
HOMEHKJIaTypa

bubanorexa
LHOK

https://m.edsoo.r
w/ff0d664e

[TonyueHne u XMMUYECKHE CBOMCTBA
KHUCJIOTHBIX, OCHOBHBIX U
aM(pOTEPHBIX OKCHJIOB

bubanorexa
LHOK

https://m.edsoo.r
w/ff0d664e

OcHoBaHWusI: COCTaB, KIaccuuKarws,
HOMEHKJIaTypa

buoOmmoreka
LHOK

https://m.edsoo.r
w/ff0d67ca

[Tonmy4yenue u XuMHYECKHUE CBOMCTBA
OCHOBaHUHI

buoOmmoreka
LHOK

https://m.edsoo.r
w/ff0d67ca

Kucnotsl: cocras, knaccudukaus,
HOMEHKJIATypa

buoOmmoreka
HOK

https://m.edsoo.r
w/Affodfee2
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[TonyuyeHne u XMMUYECKHE CBONCTBA
KHCJIOT

bubmmoreka
[HOK

https://m.edsoo.r
w/Afodfee2

Conu (cpenHue): HOMEHKIATYpa,
CIOCOOBI OMYUYEHUS, XUMUYECKHE
CBOMCTBA

bubauoreka
HOK

https://m.edsoo.r
u/00ad9474

[IpaxTuyeckas padora Ne 6. Perenue
SKCIICPUMCHTAJIBHBIX 3a/ia4y IO TCME
«OCHOBHBIE KJIaCChI HEOPTraHUYECKUX
COEIUHEHUIN

bubanoreka
LHOK

https://m.edsoo.r
u/00ad9b7c

I'eneTnueckas cBs3b MEKAY KilacCaMun
HCOPTaHNYCCKUX COCOUHEHMI

bubauoreka
HOK

https://m.edsoo.r
u/00ad9a50

O000111eHrE U CUCTEMAaTU3ALIHS
3HAHUHU

Bbubnuoreka
[HOK
https://m.edsoo.r
1/00ad9cb2

KoHntponbnas padota Ne3 o teme
"OCHOBHBIE KJIACChl HEOPTaHUYECKUX
coequHeHui"

bubanoreka
[HOK
https://m.edsoo.r
u/00ad9ela
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[TepBble NOMBITKU KIacCUPUKAITIN

bubaunoreka

XUMHUYECKHX 3JIeMeHTOB. [loHsaTHE O HOK
IpyIIax CXOAHBIX YIEMEHTOB hitps://m.edso0.c
u/00ad9ffa
[Iepnoanueckuii 3aK0H U bubnuoreka
Ilepuoanueckas cucrema I[HOK
XAUMHUYECKHX djieMeHToB J[. 1. https://m.edsoo.r
Meuneneena u/00adas52¢
bubnuoreka
[lepuoael, rpynmnsl, NOATPYIIIILI HOK
https://m.edsoo.r
u/00ada52c
bubnuoreka
Crpoenne atoMoB. CocTaB aTOMHBIX LHOK
sanep. 3oronsl https://m.edsoo.r
u/00ada342
CtpoeHue 3JIeKTPOHHBIX 000JI04EK bubmorexa
aTOMOB 3JIeMeHTOB [leprnonnueckoi HOK
cuctemsl J1. 1. Menaeneera hitps://m.edsoo.r
u/00adabbc
XapakTepuCcTUKa XUMHUYECKOIO bubnunoreka
3JIEMEHTA MO €TI0 MOJIOXKCHHUIO B HOK
[Tepnoanueckoii cucreme /1. . https://m.edsoo.r
MeneneeBa u/00adag24



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

3nauenue [leprnoanyueckoro 3akoHa bubnunoreka
JUISL pa3BUTHUSI HAYKU U MPAKTUKU. [l HOK
N. MenneneeB — yu€Hbli, I€Aaror u https://m.edsoo.r
TpakAaHUH u/00ada%96e
. bubnuoreka
Peseprublil ypok. O60011eHUE U OK
cucTeMaTHU3aIys 3HaHUH / 1
Bceepoccuiickas nposepoynas padora hitps: m.edsou.s
P POBEPOTHAL P w/00adb33c
Bubnuoreka
K
HoHnnast xuMudeckast CBSI3b 0o
https://m.edsoo.r
u/00adac34
Bbubnuoreka
DJIEKTPOOTPULIATETLHOCTh aTOMOB [HOK
XHMHYECKUX DJIEMEHTOB https://m.edsoo.r
u/00adaab8
bubnuoreka
KoBasieHTHas HenonaspHas LIOK
XHUMHUYECKas CBSI3b https://m.edsoo.r
u/00adaab8
bubnuoreka
K
CreneHb OKHCICHUS 1o
https://m.edsoo.r
u/00adae28
bubnuoreka
OKHUCIUTEIHLHO-BOCCTAHOBUTEIILHBIE
LHOK

peaxiuu

https://m.edsoo.r



https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00ada96e
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https://m.edsoo.ru/00adaab8
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https://m.edsoo.ru/00adb076

u/00adb076

bubnnoreka
Okucnureny 1 BOCCTAaHOBUTEIN 1 HOK
https://m.edsoo.r
u/00adb076
KoHTtposnbHas padota Ne4 o teme bubnmoreka
«Crtpoenne aroMma. XuMHYECKast 1 [HOK
cBs3b» / Beepoccuiickas https://m.edsoo.r
poBepoyHas pabora w/00adb486
bubnuoreka
KosanenTtnas nojaspHas XuMmu4ecKas 1 HOK
CBSI3b https://m.edsoo.r
u/00adaab8
PesepBHbIil ypok. O6001IeHNE T bubnmoreka
CUCTEMaTH3alKs 3HAHUH 110 TEME 1 HOK
«Ctpoenue aroma. XUMHAYECKas https://m.edsoo.r
CBA3b) u/00ad9cb2
bubnuoreka
PesepeHsiit ypok. O6o01IeHuE U i LIOK
cHUCTeMaTu3alurs 3HaHUI https://m.edsoo.r
w/ffod61c6
OBIIEE KOJIMYECTBO YACOB I10 68

ITPOTPAMME
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9 KJIACC

peLETOK

N KonnyecTBo 1yacos 1 DJIeKTPOHHBIE
ara
I KounTtpoJsb uudpoBbIe
Tema ypoka Bce P IpakTnuec H3Y4YeH
/ HbIE o0pa3oBaTe/ibH
ro KHe padoThl | HA
L padoThI ble pecypchl
[lepuonuyueckuii 3aKoH. bubanoreka
IIepuoauueckas cucreMa 1 LHOK
XUMHYECKHX 31eMeHToB /1. H. https://m.edsoo.ru
Menpaeneesa /00adb59¢e
3aKOHOMEPHOCTH B bubnnoreka
5 | HIMCHCHHH CBOICTB 1 IHOK
XAMUYECKHUX 3JIEMEHTOB https://m.edsoo.ru
IIEPBBIX TPEX MEPUOIOB [00adb6b6
bubnuoTeka
Knaccudukanms u
HOK
3 | HOMEHKIarypa 1
HEOPraHUYECKUX BEIICCTB hitps://m.cdsoo.u
P B /00adb7e2
. bubnmnoreka
Buael xumudeckoi cBsizu 1
HOK
4 | TUNBI KPUCTATUIMYECKHUX 1

https://m.edsoo.ru
[00adbac6



https://m.edsoo.ru/00adb59e
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KonTponsnas padora Nel o
teme «IloBTOpenue n
yrayOseHne 3HaHUH
OCHOBHBIX Pa3/eJoB Kypca 8
KJIaccay

Knaccudukanus xumuaeckux bubmorexa
peaKkui 1o pa3InyHbIM LOK
HpUsHAKAM https://m.edsoo.ru
/00adbcb0
[TonsiTHE O CKOpOCTH bubnmoreka
XMMHYECKON pEaKIyH. [MOK
ITonsATHE O TOMOTEHHBIX U https://m.edsoo.ru
TeTEPOreHHBIX peaKIHAX [00adbe9a
ITonsATHE O XUMHYECKOM
paBHoBecHuH. DaKTOPHI, bubnuoteka
BIIMSIIOLIIAE HA CKOPOCTh HOK
XUMHYECKOW PEaKIUU U https://m.edsoo.ru
MOJIOKEHUE XUMHYECKOTO /00adc28c
paBHOBECHS
bubnuoteka
OKHUCIUTENBHO- HOK

BOCCTAaHOBUTCIIBHBIC PCAKIINN

https://m.edsoo.ru
[00adcade
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Teopust 3IEKTPOIUTUYECKOMN

bubaunoreka

LHOK
nuccoryanuu. CUIbHBIE U
P https://m.edsoo.ru
P /00adcd68
bubanoreka
o HOK
Honnble ypaBHEHUS peakuit
https://m.edsoo.ru
/00add448
XUMHYECKHE CBOUCTBA KHUCIOT
. bubaunoreka
A OCHOBAHHUH B CBETE
o LHOK
MpeACTaBICHUI 00
- https://m.edsoo.ru
P /00add5d8
IUCCOLMAIIUNA
XUMHYECKHE CBOMCTBA COJIEN Bubnuoreka
B CBETE MPEJCTaBICHUNA 00 [MOK
3JIEKTPOJIUTUYECKON https://m.edsoo.ru
JUCCOIHAIIN /00add8b2
bubanoreka
o LHOK
[TonsiTue o ruaponuse conen
https://m.edsoo.ru
/00add9d4
bubanoreka
O0600menue u LHOK

cUcTeMaTH3aIus 3HaHWI

https://m.edsoo.ru
/00addd12
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[IpaxkTuyeckas padora Ne 1.

bubOmmoreka

«Pemienue HOK
https://m.edsoo.ru

DKCIIEPUMEHTAIIBHBIX 3a7a9» /00addbfa
Kontponbhas pabota Ne2 no bubnnoreka
TeMe «IJEKTPOTUTUYECKAS HOK
AUCconHaIs. XUMHYECKHE https://m.edsoo.ru
peaKuu B pacTBOPax» [00addecQ
OO01as xapakTepucTHKa bubmmorexa
raJIOreHOB. XUMHUYECKUE HOK

N https://m.edsoo.ru
CBOICTBa Ha IpUMeEpE XJI0pa 100addfe?
Xnopoogopoa. ComnsiHas bubnuoteka
KHUCJI0Ta, XUMUYECKUE HOK
CBOWCTBA, ITOJYyYEHHUE, https://m.edsoo.ru
IIPUMEHEHUE [00ade104
[TpakTuyeckas padora Ne 2 o bubnuoreka
teMe «llomydyenue comssHon ILHOK
KHCJIOTBI, U3y4YeHue e& https://m.edsoo.ru
CBOMCTB» /00ade348
Brruncnenus no ypaBHeHUsAM bubnuoreka
XUMUYECKHUX PEAKLUU, ECIIU HOK
OJUH U3 pearcHToB JaH B https://m.edsoo.ru
U30BITKE /00ade488
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bubOmmoreka

OO01mas xapakTepuCTHKa LHOK
anemMeHToB VIA-rpynbl https://m.edsoo.ru
/00ade64a
AnnoTponHbie MOIU(BUKAITIN Bubnuoreka
cepbl. Haxoxnenue cepsl 1 e€ LIOK
COCJIMHEHUH B MPUPOJIE. https://m.edsoo.ru
XUMHYECKHE CBOMCTBA CEPHI [00ade64a
CepoBoaopoji, CTpOeHHUE, bubmotexa
(’pmfmecxne U XUMUYECKHE ﬁof//m.edsoo.ru
cponctsa /00ade802
Oxkcunsl cepol. CepHas bubnuoreka
KUCIIOTa, (PU3UIECKUE U LIOK
XHUMHYECKHE CBOMCTBA, https://m.edsoo.ru
IIPUMEHEHUE [00adea28
XUMUYECKUE peaKluu,
JIeKaIUe B OCHOBE
IPOMBIIIJICHHOTO CcI10c00a brbamorexa
IIOJIyYEHUS CEPHOM KUCIIOTHI. HOK
XHUMHUUYECKOE 3arpsA3HEHUE hitps://m.edsoo.ru
. /00adec8a
OKpYy Xarolleu cpeibl
COEJIMHEHUSIMU CEpBI
bubnuoreka
Brruncnenue MmaccoBoit 10su ILHOK

BbIXO/Ja IMPOAYKTaA pCaKIun

https://m.edsoo.ru
/00adec8a
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OO01mas xapakTepucTHKa

bubnuoreka
91EMEHTOB V A-rpynisl. A30T, OK
pacnpocTpaHEHUE B IPUPO/IE, 1
b https://m.edsoo.ru
H3UYECKHE U XMMHYECKHUE
. /00adeea6
CBOMCTBa
bubnnoreka
AMMHaK, ero pu3nIecKue u OK
XUMHUYECKHE CBOMCTBA, 1
https://m.edsoo.ru
MOJIyYeHHE U IPUMEHEHHE
y p /00adf004
bubnuoreka
[Ipaktuueckas padora Ne 3 mo OK
teme «llomyuenne ammuaxa, I
. https://m.edsoo.ru
HW3yUeHHE €ro CBOMCTBY
M /00adf180
.. bubnnoreka
A3oTHas KHCIO0TAa, €€ OK
bu3nYecKue 1 XUMHUIECKUE 1
cBOlicTEA https://m.edsoo.ru
BOMCTB
/00adf306
Hcnonp3oBanue HUTPATOB U
coJieli aMMOHHS B KaueCTBE bubanoreka
MUHEPATIBHBIX Y100pEHUH. LIOK
XUMUYECKOE 3arpsi3HEHNE https://m.edsoo.ru
OKpYXaIoIIei cpeabl /00adf518

COCIUMHCHHUAMMH a30Ta
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®dochop. Oxcua pochopa (V) bubnmoreka
u pocdopHas KucioTa, [HOK
¢du3nuecKkre 1 XUMHYECKUE https://m.edsoo.ru
CBOMCTBA, ITOJIyYCHUE [00adf68a
Ucnonp3oBanue hocdaTos B bubnuoteka
Ka4eCTBE MUHEPAIbHbBIX LHOK
yaoOpeHuil. 3arpsi3HeHne https://m.edsoo.ru
MIPUPOTHOM cpenbl pochaTamu [00adfc20
bubnunoreka
Yraepon, pacipocTpaHEHHE B OK
npupoie, Gpu3ndecKue u 1
XUMHYECKHE CBONCTBA hitps:/m.cdsoo.u
/00adfd9c
Okcuipl yraepojaa, ux
bubnmoreka
buznyeckue 1 XuMHUIECKHe
. HOK
CBOMCTBA. DKOJIOTHYECKUE
po0JIEeMBI, CBA3aHHBIC C hitps://m.edsoo.ru
P : /00adfebe
okcuaom yriepoxa (IV)
bubnnoreka
[HOK

VYroipHasa KUCI0Ta U €€ Cou

https://m.edsoo.ru
/00ae006¢
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[Tpaktrueckas padota Ne 4 mo
teme "llonyyenue
YTJIEKHUCIIOTO Ta3a.
KauecTBenHas peaxiust Ha
KapOoHaT-noH"

bubauoreka
HOK

https://m.edsoo.ru
/00ae027¢

HepBOHa‘-IaJIBHLIC MIOHSATHS 00
OpTraHUYCCKUX BCIHICCTBAX KaK
0 COCIMHCHUAX yTJICpoda

bubOmmoreka
LHOK

https://m.edsoo.ru
/00ae054e

Kpemuuii u ero coeguHeHust

bubnnoreka
LHOK
https://m.edsoo.ru
/00ae080a

[IpaxkTuyeckas padora Ne 5.
Pemenne
SKCTIIEPUMEHTAIBHBIX 33124 110
Teme «Baxknenme
HEMETaJUTBl U UX COCAUHCHHUS

bubanoreka
LHOK

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

KonTtponsHas padora Ne3 mo
TeMe «Baxnenmue
HEMETaJUTbl ¥ UX COCIMHEHHS»

bubanoreka
LHOK
https://m.edsoo.ru
[00ae0el8



https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae0e18

OO01mas xapakTepucTHKa
XUMHUYECKHUX 3JIEMEHTOB —

MeTauIoB. MeTamndeckas bubnmorexa
CBSI3b U METAININYCCKAs HOK
. https://m.edsoo.ru
KpUCTaJUTMUECKasi peiiéTka. 100ae103e
dusnyueckue CBOMCTBA
METaJJIOB
XHUMHUYECKHE CBOICTBA bubnnoreka
METAaJIOB. LHOK
DIEKTPOXUMUICCKUN PSITT https://m.edsoo.ru
HanpsHKeHUH METAIIOB [00ael156
OO6mrme crocoObl MOTyYeHHS
MeTanoB. CIIIaBEI. bubnnoreka
Breruncnenus no ypaBHeHUSIM LHOK
XUMHYECKHUX PEaKIUid, eCcliu https://m.edsoo.ru
OJIUH U3 PEAreHTOB COAEPIKUT /00ael156
pUMeECH
bubanoreka
ITonsiTue o xoppo3uu I[HOK
METAJIJIOB https://m.edsoo.ru
/00ael1278
bubanoreka
LHOK

[IlenouHbie METAIITBI

https://m.edsoo.ru
/00ae14b2



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

bubOmmoreka

OKcuabl U THAPOKCUIBI HOK

HaTpUA U KaJIUsA https://m.edsoo.ru
[00ae14b2
bubanorexa

[IlenoyHoO3eMeENbHBIE METATIIBI LIOK

— KaJIbLIUHA U MarHui https://m.edsoo.ru
/00ael5e8
bubanorexa

Bakueime coenuHeHU ILHOK

KaJabLUsA https://m.edsoo.ru
/00ael5e8

O06o0061EHE U

cucTeMaTu3alus 3HaHui
bubanoreka

JKEcTKOCTE BOIBI M CIIOCOOEI LIOK

€€ ycTpaHEeHUS https://m.edsoo.ru
/00ael886
Bubnuoreka

[TpakTrueckas padota Ne 6 mo

S HOK
TeMe "JKECTKOCTH BOABI U
METONLL 68 VeThaHeHms" https://m.edsoo.ru
n yerp [00aelae8

bubnuoreka
HOK

AJTIOMUHAHT

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



https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64

bubanorexa

AmpotepHbIe cBOICTBa LIOK
OKCHJIa ¥ THAPOKCHIA https://m.edsoo.ru
[00aclc64
bubnuoreka
OK
Keneso 1
https://m.edsoo.ru
/00ac1d86
bubnuoreka
Oxcunbl, TMIPOKCUABI U COIH LHOK
xenesa (II) u sxenesza (I1I) https://m.edsoo.ru
/00ae35¢6
O06o0061IEHE U
cucTeMaTH3aIus 3HaHW
[IpakTuyeckas padora Ne 7.
bubnnoreka
Pewenne
I[TOK
AKCIEPUMEHTAIbHBIX 3a/1a4 110
TeMe «BakHelune MeTauisl 1 hitps://m.edsoo.ru
/00ae3de8
UX COEIMHEHUS
Belunciienus no ypaBHeHUAM
XUMUYECKUX PEAKLUN, ECIIU
bubnuoreka
OJIMH U3 PEareHTOB JIaH B
[MOK
U30BITKE WU COIEPIKUT
npuMecH. Beraucaenus hitps://m.edsoo.ru
p ' /00ae1750

MacCOBOH JOJIM BBIXOJIa
MPOIyKTa PEaKIINH



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

O06o0061IEHE U
cUCTeMaTHu3alus 3HaHUU

KonTtponbhas padora Ne4 mo
TeMe «BakHelmme MeTamiinsl U
UX COEINHEHUIY

bubnuoreka
BemecrBa u matepuaisl B
MMOBCEHEBHOW KU3HU HOK
I https://m.edsoo.ru
/002ae3f50
bubnuoreka
XHUMHUUYECKOE 3arpsA3HEHUE ILHOK
OKPY’KaIOILEeH Cpe/ibl https://m.edsoo.ru
/00ae4270
bubnuoreka
Ponp xumMuu B pelieHUH HOK
HKOJIOTHUECKUX MPoOIIeM https://m.edsoo.ru
/002e4270
bubnuoreka
PesepBHeiit ypok. O6o0meHme LIOK
Y CHCTEMaTH3alus 3HaHUI https://m.edsoo.ru
/00ae0d0a
bubnnoreka
PesepubIil ypok. O60011eHIE LIOK

7 CHCTEMAaTH3aIs 3HaAaHUH

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



https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae3f50
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https://m.edsoo.ru/00ae0d0a
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PesepBHriit ypok. O0o0meHme
U cUCTEMAaTU3alus 3HaHu!

bubOmmoreka
LHOK

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

OBILEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

68



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




YYEBHO-METOANYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI 1JISI YYHEHUKA

» Xumus: 8- kiiacc: 6a30BbIi ypOBEHb: YUEOHUK; 5-€ U3aaHue, nepepaboTaHHoe,
8 kiacc/ I'abpuensn O.C., Octpoymon U.I'., CnankoB C.A. AkuirioHepHOE
obmectBo «M3narensctBo «IIpocBeiienne»

* Xumusi: 9-ii kitacc: 0a30BbIM YpOBEHb: YUEOHHK; 5-€ U3/1aHKe, epepaboTaHHoe,
9 knacc/ I'abpuensin O.C., OctpoymoB W.I'., CnagkoB C.A. AKImoHepHOE
obmectBo «M3narenbctBo «IIpocBemenue»

METOJINYECKHUE MATEPUAJIbI J1JIs1 YYUTEJIA
Xumus, 8-9 kinacc, Marepuai Jisl KJIaCCOB €CTECTBEHHOHAYYHOIO
npodunsa/I'abpuensn O.C., Mackaes @.H., OO0 "Ipoda", 2006

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbI CETU
HUHTEPHET
POII






