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MHNOACHUTEJBHASA 3AIINCKA

[Iporpamma 1o XMMHU Ha ypOBHE OCHOBHOTO OOIETO OOpa30BaHWs COCTaBJICHA Ha
OCHOBE TpeOOBaHUU K pe3ysibTaTaM OCBOCHHS OCHOBHOW 0Opa3oBaTebHON MpOrpamMMbl
OCHOBHOTO 00rmiero obpasoBanumsi, npeactaBieHHbIX B ®I'OC OO0, a Takke Ha OCHOBE
dbeneparbHON pabouelt MporpaMMbl BOCITUTAHUSA M C YYETOM KOHIICTIIIMHM TPETOIaBaHUS
yduebHOro mpeamera «XuMHs» B 00pa3oBaTENbHBIX —OpraHu3anusax Poccuiickoif
Oenepanum.

[Iporpamma no xumum Aa€T MpeACTaBICHHE O LENIX, oOlIel CTpareruu oOydeHHs,
BOCIIUTAHUSI M Pa3BUTHs OOYYaIOIIMXCS CPEJACTBAMU YUE€OHOTO IMpeAMeTa, yCTaHABIMBAET
00s13aTeIbHOE TPEAMETHOE COJIepKaHUe, MPEAyCMAaTPUBACT pACIPEICICHHE €ro 1o
KJIaccaM U CTPYKTYPUPOBAHHUE MO pa3AeiiaM U TeMaM MPOTrpaMMbl IO XMUMHUU, ONPEACIISIET
KOJIMYECTBEHHBIE M KAYECTBEHHBIE XapaKTEPUCTUKHU COAECPKAHUSA, PEKOMEHIYEMYIO
MOCJEA0BATENBbHOCTh U3YUEHUSI XUMHUH C YYETOM MEKIPEIMETHBIX U BHYTPUIIPEAMETHBIX
CBs3€H, JIOTUKM Y4eOHOro Tpollecca, BO3PACTHBIX OCOOCHHOCTEH O00ydaromuxcs,
ONpe/eNIsIEeT BO3MOXXHOCTH TIpeAMEeTa i pealu3alud TpeOOBaHUN K pe3yjbTaram
OCBOEHHUSI OCHOBHOH 00pa30BaTelbHONW MPOrpaMMbl Ha YPOBHE OCHOBHOIO OOIIETO
o0pa3oBaHusl, a TakXke TpeOOBaHUN K pe3yJibTaTaM OOy4eHHUSI XMMHUU Ha YPOBHE IIeJieH
W3YUCHUs] TpeIMeTa ¢ OCHOBHBIX BHUJIOB YYEOHO-MO3HABATENBHON  JIESITEIHLHOCTH
00yUaromierocs Mo OCBOCHUIO y4eOHOT0 COJIEPKAHUS.

3HaHWE XUMHHU CITY>KUT OCHOBOMU 1711 POPMHUPOBAHUSI MUPOBO33pPEHUS 00yUaroIIerocs,
€ro TMpPEACTaBICHUM O MaTEepUaIbHOM €JAMHCTBE MHPA, BAXKHYI pOJb HIPAIOT
dbopmupyeMble XUMHUEH TIPEACTABICHHS O B3aMMOIMPEBPAIIIEHUSX YHEPTUU U 00 IBOJIIOINH
BEIIIECTB B NPUPOJE, O MyTAX PEIICHUs TI00ATbHBIX MPOOJEM YCTOWYHUBOTO Pa3BUTHS
YEJIOBEYECTBA — CBHIPHEBOM, DPHEPreTHMUECKOM, MUIIEBOM M DKOJIOTHYECKOM O€30IacHOCTH,
po0sIeM 37paBOOXPAHCHHUS.

N3yuyeHne xumun:

CIIOCOOCTBYET peaju3allid BO3MOXKHOCTEH HJisi caMOpa3BUTHUA U (HOPMHUPOBAHUS
KYJBTYpPBI IMYHOCTH, €€ 0011el U PYHKIUMOHAIBHON IPaMOTHOCTH;

BHOCUT BKJaJ B (POPMHUPOBAHME MBIUUIEHUS W TBOPYECKUX CIIOCOOHOCTEH
o0yuarommxcs, HAaBBIKOB ux CaMOCTOSITeJIbHOM y4eOHOM NeATEeIbHOCTH,
HKCTIIEPUMEHTAJIBHBIX U UCCIEA0BATEILCKUX YMEHUM, HEOOXOIUMBIX KaK B MOBCEIHEBHOM
JKW3HU, TaK U B TPO(PEeCCHOHATBLHON AeATeIbHOCTH;

3HAKOMUT CO CHEIU(UKON HAYYHOTO MBIIIJICHUS, 3aKIaIbIBAET OCHOBBI IETOCTHOTO
B3IJIIa HA €AWHCTBO MPUPOJBI U YEJIOBEKA, SBJISIETCS OTBETCTBEHHBIM JTallOM B
(GbopMHpPOBaHNY €CTECTBEHHO--HAYYHON TPaMOTHOCTH 00yYaroIXCs;

CIIOCOOCTBYET (DOPMUPOBAHHIO IIEHHOCTHOTO OTHOIICHHSI K €CTECTBEHHO--HAyYHBIM
3HaHUSAM, K TPHUPOJE, K YEJIOBEKY, BHOCHT CBOW BKJIAJl B IKOJIOTHYECKOE OOpa3zoBaHUE
00ydJaronmxcsi.

Jlanubie HampaBlieHUsT B OOyYCHMHM XUMHUU OOECHeYMBAIOTCS  CICM(PUKOMN
colepKaHusi y4eOHOTO TpeaMeTa, KOTOPBIN SBISETCS MEJaroruvyeckd aJaanTHPOBAHHBIM
OoTpakeHneM 0a30BOM HaAyKH XMMHH Ha OMPENeIEHHOM JTare e€ pa3BUTHS.



Kypc xumun Ha ypoBHE OCHOBHOTO OOIIero 00pa3oBaHMsI OPUEHTUPOBAH HA OCBOCHUE
00y4YarouMMuCcs CHCTEMbl TIEPBOHAYAIBHBIX MOHATHM XHMHH, OCHOB HEOPTraHWYECKOH
XUMUH U HEKOTOPBIX OT/ICIbHBIX 3HAUUMBIX MOHATUA OPraHUYECKOU XUMUH.

CtpykTypa coaepkaHUSI TIpOrpaMMbl TI0 XUMUU CGHOPMHpPOBaHA Ha OCHOBE
CHUCTEMHOro0 nojaxoja K e€ uydenuto. CojiepkaHue CKIIAJIbIBACTCS U3 CUCTEMbI TOHSATUN O
XUMUYECKOM DJIEMEHTE U BEIIECTBE M CUCTEMBI TTOHATHI 0 XUMU4ecKoi peaknun. O6e 3Tn
CHUCTEMBI CTPYKTYPHO OPTraHHW30BaHbI MO MPUHIUITY MOCIEAOBATEILHOTO PA3BUTHS 3HAHUM
Ha OCHOBE TEOPETUYECKUX MPECTABICHUN pa3HOTO YPOBHSI:

— aTOMHO-MOJIEKYJISIPHOTO YUEHHSI KaK OCHOBBI BCETO €CTECTBO3HAHUS,

— Ilepuoanueckoro 3akona J[. 1. MeHeneeBa kak OCHOBHOTO 3aKOHA XUMUH;

— Y4EHHS O CTPOCHHUH aTOMa U XUMHUYECKOM CBSI3H;

— MPEACTABICHUIN 00 ANEKTPOJIUTHIECKON JUCCOIMALIMY BEUIECTB B paCTBOPAX.

TeopeTndeckre 3HAHUSI PACCMATPUBAIOTCA HAa OCHOBE SMIIUPUYECKH MOJYYCHHBIX U
OCMBICJICHHBIX (PAKTOB, Pa3BUBAIOTCS TOCJIEIOBATEIBLHO OT OJHOTO YPOBHS K JPYromy,
BBITIOTHSSA PYHKIIMKU OOBSICHEHUS M TPOTHO3UPOBAHUS CBOMCTB, CTPOEHHUS M BO3MOKHOCTEH
MPAKTUYECKOTO MPUMEHEHUS U MMOJTYyUYECHUS U3Yy4aeMbIX BEILIECTB.

OcBoeHue MmporpamMMmbl MO0 XUMHUHU CIIOCOOCTBYET (POPMHUPOBAHUIO MPEACTABICHUS O
XUMUYECKON COCTaBIISIIOLIECH HAyYHOU KapTUHBI MUpA B JIOTHKE €€ CUCTEMHOW MPUPOJIBI,
LEHHOCTHOTO OTHOILICHUSI K HAYYHOMY 3HAaHUIO U METOJIaM IMO3HAHUS B HayKe. M3yueHue
XUMHUH TIPOUCXOJUT C TIPUBJICUCHUEM 3HAHUW M3 paHEe M3YUYEHHBIX YUYEOHBIX MPEIMETOB:
«Oxkpyxaromuii Mupy», «bronorus. 5—7 kinaccel» u «duznka. 7 Kiaaccy.

[Ipu n3ydyeHnn XUMHUU TPOUCXOUT (POPMUPOBAHKE 3HAHUI OCHOB XMMUYECKON HAYKHU
KaK 00J1aCTH COBPEMEHHOTO €CTECTBO3HAHMS, TPAKTUUECKOMN JEATEIbHOCTH YEJIOBEKA U KaK
OJIHOTO W3 KOMIIOHEHTOB MHUPOBOHN KYyJbTYphl. 3ajadya y4eOHOro MpeaMera COCTOUT B
(GbOopMUPOBAHUM CUCTEMbI XUMHYECKUX 3HAHUN — BaKHEUITUX (PaKTOB, MOHSTHH, 3aKOHOB
U TEOPETUYECKUX MOJOKEHUH, JOCTYIHBIX 000OIIEHUI MHPOBO33PEHUECKOTO XapakTepa,
s3bIKa HAyKH, B MPUOOIICHUU K HAyYHBIM METOJAM MO3HAHUS MPU U3YUYECHHUH BEIIECTB U
XUMHUUYECKUX PpEeaKiuid, B (POPMHUPOBAHMU M PA3BUTUM TMO3HABATEJIBHBIX YMEHUW U UX
NPUMEHEHUU B Y4e€OHO-TIO3HABATENHLHON W Y4eOHO-HMCCIEAOBATEIbCKOW e TEIBHOCTH,
OCBOCHHH MPABHII O€30IIaCHOTO OOpAIICHHSI C BEIIECTBAMHU B TOBCEAHEBHOM JKU3HHU.

[Ipu M3yueHnn XUMUU Ha YPOBHE OCHOBHOTO OOIIIET0 00pa3oBaHUs BAXKHOE 3HAUCHHE
npuoOpeNn Takue 1eJd, Kak:

— ¢opMHpOBaHHE  WHTEUICEKTYallbHO  pPa3BUTOM  JIMYHOCTH, TOTOBOM K
caM0o00pa30BaHUIO, COTPYIHUYECTBY, CAMOCTOSTEILHOMY MPUHITHUIO PEIICHUH, CIIOCOOHOM
aJanTUPOBATHCS K OBICTPO MEHSIIOIIUMCS YCJIOBUSIM KU3HU;

— HampaBJIeHHOCTh OOYY€HHs Ha CHCTEMAaTHYeCKOe MpHUOOIIEeHHE O0ydaroumxcs K
CaMOCTOSITEJIbHOW  TO3HABATEIBLHON  JIEATENIbHOCTH, HAy4YHBIM METOJlaM IIO3HAHWUS,
bOpMHPYIONTUM MOTHBAIIMIO U PA3BUTHE CIIOCOOHOCTEN K XUMUMU;

— o0ecrieyeHue yCIOBUH, CIIOCOOCTBYIOMIMX MPHUOOPETCHUIO OOYYAFOITUMUCS OTbITa
pa3HOOOpa3HOW JIESITEbHOCTH, TIO3HAHMS W CaMOTO3HAHUS, KIIOYEBBIX HABBIKOB
(KITIOUEBBIX KOMIIETECHIIMI), UMEIOIIUX YHUBEPCAIIBHOE 3HAYECHHE ISl PA3JIMYHBIX BHJIOB
JEATEIIbHOCTH;

— (opmupoBanue oOuiel PyHKIIMOHATIBHOW U €CTECTBEHHO-HAYYHON I'PaMOTHOCTH, B
TOM YHUCJE YMEHUU OOBACHITH U OLICHUBATH SIBJICHUS OKPYXAIOLIETO0 MHpPA, UCIONb3YS



3HAHUS U OMbIT, NOJYYEHHbIE MIPU U3YUECHUH XUMHH, IPUMEHATh UX MPHU PEIICHUU MpoOiemM
B MTOBCETHEBHOM KM3HU U TPYIAOBOU NEATEIHHOCTH;

— ¢opMupoBanue y OOydYaOIIMXCA TYMAaHUCTHYECKHX OTHOIICHWH, MOHUMAaHUS
IIEHHOCTH XWUMHYECKUX 3HAHWA I BBIPAOOTKH DKOJOTHYECKH I1eJIeCO00pa3HOTO
MOBEJICHUSI B OBITY M TPYJOBOM JEATEIBHOCTH B LESAX COXPAHEHUS CBOETO 3/I0POBbS U
OKPY KarOIIEeW NPUPOTHOUN CPEBI;

— pa3BUTHE MOTHBAlMM K OOYYEHHIO, CIOCOOHOCTEH K CaMOKOHTPOIIO U
CaMOBOCIIMTAaHUIO HAa OCHOBE YCBOCHHUS OOIIEYETIOBEUECKUX IIEHHOCTEH, TOTOBHOCTH K
OCO3HaHHOMY BBIOOPY MO U HAPABICHHOCTH JAJIbHEHUIIIEr0 00yUYeHUSI.

OOmiee 4MCIO 4YacoB, OTBEACHHBIX MJIsi M3YYEHUS XMMHUM Ha YpPOBHE OCHOBHOIO
ob1rero oobpazoBanus, coctapisieT 136 yaco: B 8 kitacce — 68 yacoB (2 yaca B HeJeN0), B 9
KJ1acce — 68 yacoB (2 yaca B HEJIEIIIO).



COJEPKXAHUE OBYUYEHUA

8 KIIACC

IlepBoHaYaIbHbIC XUMHYECKHE TOHATHS

[Ipenmer xumuu. Ponp XuMuM B JKU3HU 4Ye€JIOBEKA. XUMHUSI B CUCTEME HAayK. Tena u
BemecTa. dusnyeckre CBOMCTBA BEUIECTB. ArperarHoe cocTosiHue BemiecTB. [loHsATHE O
METOJIaX MO3HaHUs B XUMUHU. YKCThie BeniecTBa U cMmecu. CriocoObl pa3eieHus: CMeceil.

ATOMBI U MOJIEKYJIBI. XHUMHUYECKHE 31eMEHThl. CHMBOJIBI XMMUYECKUX 3JIEMEHTOB.
[TpocThle U ClI0KHBIE BEIIECTBA. ATOMHO-MOJIEKYJISIPHOE YUCHHE.

Xumuyeckass (opmyrna. BaneHTHOCTP aTOMOB XUMHYECKHX JJEMEHTOB. 3aKOH
MIOCTOSTHCTBA cocTaBa BeniecTB. OTHocuTenbHas aroMHas Macca. OTHOCUTENbHAs
MOJIEKYJISIpHAs Macca. MaccoBas 10J1s1 XMMUYECKOTO 3JIEMEHTA B COEAUHEHUH.

KomnuectBo BemectBa. Mosib. MossipHast macca. B3auMoCBSI3b KOJIMUECTBA, MacChl U
YHCJia CTPYKTYPHBIX €IMHUIL BelecTBa. Pacy€Tsl o ¢popMynamMm XUMUUECKUX COCTUHEHHM.

Ou3NUecKUue U XUMHUYECKUE SIBIICHHUS. XUMHUUYECKasl PEakus U €€ NMPU3HAKU. 3aKOH
COXpaHEHHUsI MacChl BEHIECTB. XHUMHUYECKue ypaBHeHUs. Kiaccudukamus XUMUYECKUX
peakuuil (CoeAMHEHNUs, PA3I0KEHUs], 3aMEILEHUs, OOMEHA).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XUMHUYECKOM MOCYI0H, MPaBUIIaMH padOThI B 1a0OpaTOpUU U IprUEMaMu
oOpaiiieHus ¢ 1abopaToOpHBIM 000PYAOBaHUEM, U3YUECHHE U OMMCAaHNE (PUBHMUYECKUX CBOWCTB
00pa3loB HEOPraHMYECKUX BEILECTB, HaOMOAeHHE (PU3NUEeCKUX (TUTaBICHUE BOCKA, TasHUE
JbAa, pacTUpaHHE caxapa B CTYIKE, KUIEHUE U KOHACHCAIMS BOJAbI) M XUMHUYECKHX
(ropeHue cBeuYM, MPOKAIMBAHUE MEIHOM MPOBOJIOKU, B3aUMOJECHCTBHE MeNa C KUCIOTOM)
SBJICHUM, HAOJIOJEHUE W OINHUCAaHUE IMPU3HAKOB TMPOTEKAHUS XUMHYECKUX PpPEaKIuit
(paznoxeHue caxapa, B3aMMOJIEUCTBHUE CEPHOW KHCIIOTHI C XJIOPUIOM Oapusi, pa3yiosKeHHe
runpokcuna menu (l1) mpu HarpeBanuu, B3auMOAEUCTBUE Kelle3a C PAaCTBOPOM COJIM MEAU
(I1), m3yuyeHwe crnocoOOB pa3leeHUs CMeCel: ¢ TOMOIIBI0 MarHuTa, (QUILTPOBAHUE,
BbITIAPUBAHUE, NUCTUIULAIMS, XpoMmaTorpadus, MpOBEIEHHE OYHUCTKH MOBAPEHHOM COJH,
HaAOJIIOJICHUE U OMNHCAHME PEe3yJbTaTOB IPOBEACHHUS OIbITA, WIUIIOCTPUPYIOLIETO 3aKOH
COXPaHEHHUS MAcCChl, CO3/IaHHE MOJIeIe MOJIEKYJI (IIapOCTEPHKHEBBIX ).

Ba:xkHeiilue npeacTaBuTe/ I HEOPraHNYECKHUX BELIECTB

Bo3nyx — cmech razoB. CoctaB Bo3ayxa. Kucmopoa — 37€MEHT U TPOCTOE BEIIECTBO.
Haxoxnaenue kuciopoga B Hpupoje, (pusmyeckne M XUMHUYECKUE CBOMCTBa (peakuuu
ropenusi). Oxcunpl. Ilpumenenne kucnopona. CrnocoObl MONy4YEHUS KHUCIOpoAa B
Jabopatopud W TPOMBIIUICHHOCTH. KpyroBopotr kucimopoga B mnpupoae. O30H —
AITOTPONHAS MOAU(PUKALIMS KUCIOPOIA.

TennoBoit >PpPexkT XUMUUYECKOW peaKIMHu, TEPMOXHUMHYECKUE YPaBHEHUS, JK30- U
SHAOTEPMUYECKHE peaKUMH. TOIUIMBO: Yrojlb U METaH. 3arps3HEHUE BO3JyXa, YCHUJICHUE
MapHUKOBOTO A (DeKTa, pa3pylieHHe 030HOBOTO CIIOA.

Bonopox — snemeHT M mpocroe BeniecTBo. HaxokneHuwe Boxopoja B IPHUPOE,
¢usznyeckue M XMMHYECKHE CBOMCTBA, MPUMEHEHHE, CIOCOObl monydeHus. Kucmorsl u
COJIN.

Monsipabiii 00bEM razoB. Pac4€Tsl Mo XUMUUECKUM YPAaBHEHUSIM.

dusuyeckue cBorcTBa BOAbl. Boma xak pactBopurens. PactBopel. HaceliieHHble U
HEHACBILLICHHbIE pacTBOPbI. PacTBOpUMOCTh BeliecTB B BoJe. MaccoBasi 107151 BEIIECTBA B



pactBope. XUMHUYECKHE CBOKCTBa BOAbl. OcHOBaHuMA. Ponb pacTBOpoB B mpupoje U B
XKU3HU YenoBeka. KpyroBopoT Boabl B mpUpOAE. 3arps3HEHNE NMPUPOAHBIX BoA. OxpaHa u
OYMCTKA ITPUPOIAHBIX BOJ.

Knaccudukanus Heopranmdeckux coequHeHuit. Oxcuapl. Kmaccuduxarmss okcumos:
coneoOpa3zyromue (OCHOBHBIC, KHCIOTHBIE, aM(OTepHbIE) U  HecoJeoOpasyrolIue.
Homenknarypa okxcuaoB. Pu3nyeckue M XUMHUYECKHE CBOWMCTBA OKCHIOB. [lomydenue
OKCHJIOB.

OcHoBanus. Krnaccudukamuss OCHOBaHWMN: MIETOYM W HEPACTBOPUMBIC OCHOBAHWSL.
Homenknatypa ocHoBanunii. ®u3n4eckue 1 XUMUYECKHAE CBOMCTBA OCHOBaHMM. [lonyuenue
OCHOBaHUHU.

Kucnotel. Krnaccudukanus kucnor. Homenknarypa xkucinor. Dusnyeckue U
XUMHUYECKHE cBOMCTBa KUCHOT. Psn aktuBHOocTM MmeraimmoB H. H. bekerosa. Ilomyuenue
KHCJIOT.

Comu. Howmenkiarypa coneid. @Pu3nueckue W XHUMHYECKHE CBOWCTBA COJIEH.
[TomyueHue couei.

['eHeTnyeckas CBS3b MEXKIY KJIACCAMU HEOPTraHUYECKUX COCIMHEHUM.

Xumuueckuii IKCnepumenm:

KAUECTBEHHOE OIPEICICHUE COACPKAHUSA KHCIOpPOJa B BO3AyXE, ITOJYYEHHE,
coOMpaHue, pacrno3HaBaHUE W U3YYEHUE  CBOMCTB  KHUCIOpOAa,  HAOIIOJeHUE
B3aUMOJECHUCTBUSA BEIIECTB C KHUCIOPOJAOM M YCIOBHS BO3HUKHOBEHUS W MPEKpPAIICHUS
ropeHusi (Mokapa), O3HAKOMJICHHME C oOpasllaMyd OKCHUJIOB W OINMCAHME HX CBOWCTB,
MoJIy4eHHe, CcoOMpaHue, paclo3HABAaHUE M HW3Y4YEHUE CBOMCTB BOJOpoJa (ropeHue),
B3auMojielicteue Bojopoaa ¢ okcugom wMeau  (Il)  (Bo3aMOXkHO  HCIOJNB30BaHHE
BUJIEOMATEPHUATIOB), HAOIO/IeHHEe 00pa3IoB BEIIECTB KOJIUYECTBOM | MOJIb, HCCIIEIOBAHUE
O0COOEHHOCTE pPACTBOPEHHUs BEIIECTB C Pa3IUYHOM PACTBOPUMOCTHIO, MPUTOTOBJICHUE
pacTBOPOB C ONPEAECIEHHON MacCOBOW JOJIEW PACTBOPEHHOIO BENIECTBA, B3AMMOJICHCTBUE
BOJIbI C METAJJIaMU (HATPUEM U KaJlblieM) (BO3MOKHO MCITOJIb30BAaHUE BHIEOMATEPHAIIOB),
UCCJIEIOBAaHUE O0PAa3I[0OB HEOPTaHWYECKUX BEIIECTB PA3JIMYHBIX KJIACCOB, HAOJIOJEHUE
M3MEHEHUS OKpPaCKM HHAMKATOPOB B pPACTBOpPAX KHUCIOT U IIEJIOYEH, H3YUYCHUE
B3aumozencteus okcuaa meau (1) ¢ pacTBopoM cepHON KUCIOTHI, KHCIOT ¢ METaIaMu,
peaKUMil HEUTPpAIU3ALMHU, MOJTYYEHUE HEPACTBOPUMBIX OCHOBAHWM, BBITECHEHHE OJHOTO
METajula JPYTrMM W3 PacTBOpa COJIM, PEIICHUE SKCIEPUMEHTAIBHBIX 3a7ay II0 TEME
«BakHelme K1acchl HEOPTaHUYECKUX COCTUHEHUI.

IHepuoanyecknii 3axkoH u Ilepuoanmyeckass cucremMa XUMHYECKHX dJjIeMeHTOB /I,
N. MenaeaeeBa. CrpoeHune aroMoB. XuMHYecKasi CBsi3b. OKHCIUTEIbHO-
BOCCTAHOBUTEJbHbIC PeaKIUU

[lepBble TOMBITKH KJIACCU(PUKANNKA XUMHYECKUX AJIEMEHTOB. [loHsATHE O Tpymmax
CXOJIHBIX 3JIEMEHTOB (IIEJIOYHBIE U IIEJIOYHO3EMENIbHbIE METaJUIbl, TaIOr€Hbl, HHEPTHHIC
rasbl). DJIIEMEHTBI, KOTOpPbIE 00pa3yroT aM(pOTEPHBIE OKCUIBI U THAPOKCHUIBI.

[lepunonnueckuin 3akoH. [lepumoamyeckas cucrema xuMuueckux diemeHToB J[. U.
MenneneeBa. Kopotkonepuoanas u jmmHHONIEpHoaHas ¢opmbl [lepuoanyueckoid cucTeMbl
xumuueckux sneMeHToB . M. Menneneesa. Ileproast u rpynmbl. OUNYECKHAN CMBICI
MOPSIKOBOIO HOMEPA, HOMEPOB MEPUOAA U TPYMIIBI AJIEMEHTA.

Crpoenue aromoB. CoctaB aToMHbIX saaep. M3otombl. DiekTpoHbl. CTpoeHue
AIIEKTPOHHBIX 000J04eK aToMOB TMepBbIX 20 XUMHUYECKUX 53JeMeHTOB I[lepuonnyeckoi



cucremsl J[. 1. MenneneeBa. XapakTepucTUKa XUMHYECKOTO 3JIEMEHTA IO €r0 MOJIOKEHUIO
B [lepnoanueckou cucreme /. . Menneneena.

3aKOHOMEPHOCTH  M3MEHEHUs  paJuyca aTOMOB  XMMHUYECKHX  3JIEMEHTOB,
METAUIMYECKUX U HEMETAJUIMYECKUX CBOMCTB 10 IPyMIaM U EPUOJaM.

3nauenne Ilepmonnueckoro 3akoHa u Ilepuonnyeckoil CHUCTEMBI XUMHUYECKHUX
AJIIEMEHTOB IS Pa3BUTHUS HayKu U npakTuku. /1. 1. MenzaeneeB — y4€HbIN U IPAKIAHUH.

Xumuueckass  cBsa3b.  KoBasneHTHass — (mojsipHass W HENOJspHas)  CBA3b.
DIEeKTPOOTPULATENBHOCTh XUMUYECKUX AIIEMEHTOB. IOHHAs CBA3b.

Crenenp okucinenus. OKHUCIUTENBHO--BOCCTAHOBUTENbHBIE peakiuu. IIpouecchbr
OKHCJICHHS] M BOCCTAHOBJICHHS. OKHCIUTENN U BOCCTAHOBUTEIIN.

Xumuueckuii IKCnepumenm:

u3y4yeHue o0pa3loB BEUIECTB METAIUIOB M HEMETAIIJIOB, B3aUMOCHCTBUE THIIPOKCUAA
LIMHKAa C pacTBOpaMHM KHCIIOT W IIEJIOYEH, NPOBEACHUE OIBITOB, WJUIFOCTPUPYIOLIUX
IPUMEPBl OKHCIIUTEIbHO-BOCCTAHOBUTENIBHBIX pEaKUUi (TOpeHue, peakiuu pa3iokKeHHUs,
COCIUHEHHS ).

Meswcnpeomemnuwie céasu

Peanmnszanuss MeEXNpEeIMETHBIX CBS3€M MNpH H3y4YEHUM XHMMUM B 8§  Kjacce
OCYLIECTBIISIETCSL YEPE3 UCIIOIB30BAaHNE KaK OOIIMX €CTECTBEHHO--HAYUHbIX MOHSITHM, TaK U
MOHATHM, SBIIAFOIIUXCS CUCTEMHBIMH JUISI OTACIBHBIX MPEIMETOB €CTECTBEHHO--HAYYHOTO
LUKJIA.

OO1Me ecTeCTBEHHO--HAYUYHbIE MOHATHS: HAYYHBIM (DaKT, TUIIOTE3a, TEOpHUs, 3aKOH,
aHallu3, CHUHTE3, KiacCU(PHUKalus, MEPUOJUYHOCTh, HAOIIOJEHUE, OSKCIIEPUMEHT,
MOJEIUPOBAHUE, U3MEPEHUE, MOJEIIb, SIBIICHUE.

@®usuka: Marepus, aToM, JJIEKTPOH, NPOTOH, HEUTPOH, WOH, HYKIHWJ, H30TOIIbI,
PaZMO0aKTUBHOCTb, MOJIEKYJIa, JIEKTPUUECKHUI 3apsiji, BELIECTBO, TEJI0, 00BEM, arperaTHoe
COCTOSHME BEUIeCTBa, ra3, (PU3MYECKHE BEIMYMHBI, EIUHUIBI HM3MEpPEHHUs, KOCMOC,
IUIaHETHI, 3BE3b1, COTHIIE.

buonorus: dorocunres, apixanue, onocdepa.

['eorpadus: armocdepa, ruapocdepa, MHUHEpPaTbl, TOPHbIE MOPOABI, IOJE3HBIE
MCKONAEMBIE, TOIUINBO, BOJIHBIE PECYPCHI.

9 KJIACC

BemecTBo U XMMHUYeCKasi peaKIus

[lepnognuecknii 3akoH. I[lepuognueckas cucrema XHUMHYECKHX 3ieMeHToB /[[. M.
MenpaeneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B M3MEHECHUHM CBONCTB XMMHUYECKUX
AJIEMEHTOB MEPBBIX TPEX MEPUOIOB, Kalausd, KalablUsid U UX COCAUHEHUU B COOTBETCTBUHU C
IIOJIO’KEHHUEM JIEMEHTOB B [Iepronueckoi CuCTeEME U CTPOEHUEM MX aTOMOB.

CrpoeHre BeHIECTBA: BUJABI XUMUYECKON CBSI3U. THIIBI KPUCTAUIMYECKUX PEMIETOK,
3aBHCUMOCTbH CBOWMCTB BELIECTBA OT THUIIA KPUCTAUIMYECKOW PEIIETKH M BUJIA XUMUYECKON
CBSI3H.

Knaccudukaiys 1 HOMEHKIIATypa HEOPTaHWUYECKUX BEIIECTB. XMMUYECKUE CBOWMCTBA
BCILIECTB, OTHOCALIMXCA K pPa3IM4YHBIM  KJACCAM  HEOPTaHUYECKUX COCIMHEHUH,
TrE€HETUYECKas CBSI3b HEOPraHUYECKUX BEIIECTB.

Knaccudukanms XuMUYECKUX pEaKUUMid MO pa3IMyHbIM Mpu3HaKaMm ([0 YHCIy H
COCTaBy YYacCTBYIOIIMX B PEAKIMU BEILIECTB, MO TEMIOBOMY 3((eKTy, Mo H3MEHEHHUIO



CTENEHEW OKUCIEHMS] XUMUYECKHUX JJIEMEHTOB, II0 O00paTUMOCTH, IO Yy4YacCTHUIO
KaTajau3aTopa). OK30- U SJHIOTEPMUYECKUE PEAKLIUN, TEPMOXUMUYECKUE YPABHEHMUS.

[Tonsitue o ckopocTn xumMu4ecko peakiuu. [loHsTHE 06 0OpPaTUMBIX U HEOOPATUMBIX
XUMUYECKUX peakiusax. [IoHATHEe 0 TOMOre€HHBIX M TeTepOreHHbIX peakuusx. llonstue o
karanuse. lloHsATHE O XUMHUYECKOM paBHOBECHHM. DaKTOpPbI, BIHAIOINIME HAa CKOPOCTh
XUMHUYECKON PEAKIUU U MOJ0KEHHE XUMUYECKOIO PAaBHOBECHSI.

OKHCIIUTENPHO-BOCCTAHOBUTEIBHBIE PEAKIUH, 3JEKTPOHHBIA OagaHC OKUCIUTENIBHO-
BOCCTAHOBUTEIBLHOU peaKUnH. CocraBienue YpaBHEHUI OKHUCJIUTEIBHO--
BOCCTAaHOBUTEJIBHBIX PEAKIIUH C UCIIOJIB30BAHUEM METO/1a HJIEKTPOHHOTO OanaHca.

Teopuss d2IEKTPOJIUTHYECKONM JUCCOLMALMHU. OJEKTPOJUTBI M HEDJIEKTPOJIMTHIL.
KatnoHsl, aHMOHBI. MEeXaHU3M JUCCOLMALMH BEIIECTB C PA3JIMYHBIMU BUJIAMHA XUMUYECKON
cBsa3u. Crenenp aucconuanuy. CHUIbHBIE U CIa0ble 3JEKTPOJIUTHI.

Peakuny noHHOro oOMeHa. Y cia0BUs NPOTEKAaHUSI peakluii HOHHOTO OOMEHa, MOJIHbIE
U COKpAILlEHHbIE MOHHBIC YpaBHEHMs peakiuil. CBONCTBAa KHUCIOT, OCHOBAaHUN U COJEH B
CBETE IMpPEACTaBICHUI 00 AJIEKTPOIUTUYECKON nucconuanuy. KauecTBeHHbIE peakuu Ha
WOHBL. [IoHsTHE O TUAPOIIN3E COJIEH.

Xumuueckuii IKCnepumenm:

O3HAKOMJIEHUE C MOJAENIAMH KPUCTAJUIMYECKUX PEMIETOK HEOPraHMYECKUX BEIIECTB —
METAJJIOB M HeMeTauioB (rpadura W anmasa), CIOXKHBIX BELIECTB (XJOpUIa HaATpus),
UCCJIEI0BAHUE 3aBUCUMOCTH CKOPOCTH XMMHUYECKON PEaKUry OT BO3JAECUCTBUS Pa3IUUYHBIX
(akToOpoB, HCCIEIOBAHHUE SJEKTPONPOBOAHOCTH  pPAaCTBOPOB  BEIIECTB, IpoIllecca
JUCCOLMAIUU KUCIIOT, 1IeJI04Yeil U cosel (BO3MOKHO HMCIIOIb30BAaHUE BHJIEO MATEPHAJIOB),
IIPOBEJICHHUE OIBITOB, WJUTIOCTPUPYIOLIUX MPU3HAKU IPOTEKAHUs PeaKIMil HOHHOTO 0OMEeHa
(oOpa3oBaHue ocazika, BbIEICHHUE raza, 00pa30BaHUE BOJbI), OMBITOB, WTIOCTPUPYIOLINX
IPUMEPBI OKUCIIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKIUNA (TOPEHHUE, PEaKUUU Pa3I0KEHUS,
COEIMHEHMs), pacro3HaBaHUE HEOPraHWYECKUX BEIIECTB C IOMOIIBI0 KaueCTBEHHBIX
pEeaKLMii Ha HOHBI, PEIICHUE SKCIEPUMEHTAIIBHBIX 3a/ad.

Hemeranibl 1 MX COeANHEHUSA

OO0mast xapakTepucTuka rajgoreHoB. OCOOEHHOCTH CTPOCHMSI aTOMOB, XapaKTEpHbIE
creneHu okucieHus. CTpoeHre u (puU3HUECKHe CBOMCTBA MPOCTHIX BEUIECTB — TaJIOr€HOB.
XHUMHUYECKHE CBOMCTBA HA MpUMEpE XJIOpa (B3aUMOJECHCTBUE C METAJJIaMU, HEMETAJJIaMU,
niesnioyamu). XjopoBoaopon. ConsiHas KUCIOTa, XMUMHYECKHE CBOMCTBA, IOJIY4YEHUE,
npuMeHeHue. JleMcTBHE XJIopa M XJOPOBOJIOPOJAa HAa OPraHU3M 4YesoBeKa. Bakneunmme
XJIOPU/Ibl U UX HaXO0XKJIEHUE B MIPUPO/IE.

Oo6mas xapaktepuctuka 3neMeHTOB VIA-rpynmbel. OCOOEHHOCTH CTPOEHHUSI aTOMOB,
XapakTepHble cTeneHu okucieHus. CtpoeHue u Gu3nYecKrue CBOMCTBA MPOCTHIX BELIECTB —
KHUCTIOpOJIa M Cepbl. AJUIOTPOMHbIE MOAU(PUKALMU KHUCIOpOoAa U cepbl. XUMHUECKUE
cBoiicTBa cepbl. CepoBOAOPOJ, CTpOCHHE, PU3NUECKIE U XUMHUUYECKHEe CBOMCTBA. OKCHIBI
Cepbl KaK TMpPEACTaBUTEIM KHUCIOTHBIX OKcHIOB. CepHas KHCIIOTa, (GU3NYECKUE U
XUMHUYECKHE CBOMCTBa (0OIIME Kak MpeICTaBUTENs Kilacca KUCIOT M creuuduyeckue).
XVWMUYECKUE PeaKIMy, JeKallie B OCHOBE MPOMBIIIJIEHHOTO CI0Cc00a MOMy4YeHHsl CEepHOU
kucioThl. [IpuMenenne cepHoit KMCIOThL. COM CEpHON KHUCIIOTHI, KAYECTBEHHAs] PEaKIIUs
Ha cyiubdar-uoH. HaxoxknaeHue ceppl U €€ COECIMHEHUNW B MpUpoJe. XUMUYECKOE
3arpsi3HEHUE OKPY KAIOILEH Cpellbl COEAMHEHUAMHU cepbl (KUCIOTHBIE JT0KIH, 3arps3HEHNE
BO3/lyXa U BOJOEMOB), CIIOCOOBI €r0 IPEIOTBPALLICHMS.



OO6mmast xapakTepucThkKa 3J1eMeHTOB VA-rpyribl. OCOOEHHOCTH CTPOEHHUSI aTOMOB,
XapaKTepHbIE CTENEHU OKHUCIEHUsS. A30T, paclpoCTpaHEHUE B Mpupojie, (U3nveckue u
XUMUYECKue cBoWcTBa. KpyroBopor azora B mpupoae. AMMHUAK, €ro (U3NYECKHEe U
XUMUYECKUE CBOWCTBA, TMoydeHue W npuMmeHeHue. Comm aMMOHUS, WX (U3HYECKUE U
XUMHUYECKHE CBOMCTBA, MpUMeHEeHHE. KauecTBeHHAs peakiusi Ha HOHBI aMMOHUS. A30THas
KHCTIOTA, €€ MoTydeHne, PU3NIeCKUe U XUMUYECKHe CBOMCTBa (00IIMe Kak MpeacTaBUTeNs
Kjacca KHCIOT W crneuuduueckue). Vcmonp30oBaHWEe HHUTPATOB W COJEM aMMOHHS B
KayeCTBE MMHEPAIbHBIX ynoOpeHuil. XHWMHUYECKOE 3arpsi3HEHUE OKPY’KaIoleH Cpeibl
COCMHEHUSIMU a30Ta (KUCIOTHBIE 0K, 3arpsA3HEHHE BO3yXa, MOYBBI U BOAOEMOB).
®docdop, amtorponHsie Moaudukanuu Gochopa, huznUeckue U XMMHUYECKHE CBOMCTBA.
Oxcun ¢ocdopa (V) u dochopHas kucinora, ¢(uU3MUECKME U XUMUYECKHUE CBOICTBA,
nosyuyenue. Mcnonas3oBanue GocdaroB B kauecTBE MUHEPAIBHBIX YI00pEHUH.

O6mas xapakrepuctuka 3neMeHToB IV A-rpynmnbel. OCOOEHHOCTH CTPOEHHUSI aTOMOB,
XapaKTepHbIE  CTENEHU  OKUCJICHUS.  YTIEpoJ,  aUIOTpONHble  MoJuduKaIuu,
pacmpocTpaHeHue B Tpupone, GU3MUECKMEe U XHUMHYECKHE CBOMCTBA. AjcopOrus.
KpyroBopot yrimepoga B mpupone. Okcumsl yriepoga, ux (U3HUECKUe U XUMHYECKHE
CBOKMCTBA, NEHCTBHE HA JKUBBIC OPTaHU3MBI, MMOJYYEHHWE W MPUMEHEHHE. DKOJIOTHICCKUE
npoOJieMbl, CBsi3aHHBIE ¢ OKcuaoM yriepoja (1V), rumore3a ri100aIbHOTO MOTETUICHHS
KJIUMaTa, NapHUKOBBIM »ddekt. YronpHas kucimota U €€ cojd, UX (PUINUECKUE WU
XUMUYECKHIE CBOWCTBA, MOJIyYCHHE W MpUMEHeHne. KadecTBeHHas peakius Ha KapOoOHAT-
noHbI. Vcnonmb3oBaHue KapOOHATOB B OBITY, MEIUIIMHE, TMPOMBIIUICHHOCTH U CEIHCKOM
XO3SUCTBE.

[lepBoHavasnibHble TOHATHS 00 OpPraHWYECKUX BEIIECTBAX KaK O COCIUHEHUSX
yriaepoja (MeTaH, 3TaH, OSTWJICH, AalleTWICH, JTaHOJ, TJIMIEPUH, YKCyCHash KHUCIIOTa).
[IpupoHbIe UCTOYHUKH YTJIEBOIOPOJOB (YroJyib, MPUPOJHBIN Ta3, He(Th), MPOAYKTHI UX
nepepaboTku (O0€H3WH), UX POJb B OBITY M NMPOMBINUICHHOCTH. [IoHATHE 0 OMOJIOTHYECKH
BXXHBIX BEIIECTBAX: >KHpaxX, Oelkax, YIJIeBOJaX — M HUX pOJIM B JKU3HU UEJOBEKA.
MarepuanbHOE €TUHCTBO OPTaHMYECKUX U HEOPTaHUYECKUX COCTMHECHHM.

Kpemuuii, ero ¢u3nueckue M XUMUYECKHE CBOWCTBA, MOJYyYEHHE M MPHUMEHEHHE.
Coenunenust kpeMHusi B npupoje. O6mme npenacraieHuss o0 okcuae kpemuus (1V) u
KpeMHHeBOW KucioTe. CHIMKATBl, WX HKCIOJIB30BaHHE B OBITY, B IPOMBIIIUICHHOCTH.
BakHeiilme cTpouTenbHbIE MaTEPUAIIBL: KEPAMUKA, CTEKII0, IEMEHT, OETOH, XKe1e300€TOH.
[TpoGiieMbl 0e30MacHOTO WCIOJIb30BAHUS CTPOUTENBHBIX MAaTEPHaOB B IOBCEIHEBHOU
KU3HH.

Xumuueckuii IKCnepumMeHm:

u3ydeHue oOpaslloB HEOPraHWMYECKUX BEIIECTB, CBOMCTB COJISTHOW KHCJIOTHI,
MPOBEICHUE KAYECTBEHHBIX DPEAaKIMA Ha XJIOPUA-UOHBI W HAOIIOJEHWE MPHU3HAKOB HX
MPOTEKaHUSs, OTBITHI, OTPAKAIOIINE (PU3NUECKUE U XUMUYECKHE CBOMCTBA TaJIOTEHOB U UX
COCTMHEHHM (BO3MOXXHO HCIIOJIL30BAHHUE BUCOMATEPUATIOB), O3HAKOMJICHHE C 0Opa3iamMu
XJOPUAOB (TAJIOTCHHUIOB), O3HAKOMJIEHME C oOOpasliaMu cephl U €€ COCAMHCHHUSIMU
(BO3MOXXHO HCTOJB30BAaHUE BHICOMATEPHAIIOB), HAOMIOJCHUE Tporecca OOyTIIMBaHUS
caxapa MojJ JCHCTBHEM KOHIICHTPUPOBAHHON CEPHOW KHCJIOTHI, M3YUCHHUE XHUMHYECKHX
CBOMCTB pa30aBJIEHHON CEPHON KHUCIIOTHI, MPOBEACHUE KAYECTBEHHON peakluu Ha CyibQaT-
WOH Y HaOJtoJIeHHe MpU3HaKa e€ MPOTeKaHus, O3HAKOMJIEHUE ¢ (PU3MYECKUMHU CBOWCTBAMMU
azota, Qocdopa M HUX coeIMHEHUN (BO3MOXKHO HCIOJNB30BAHUE BUECOMATEPUATIOB),



o0pa3iaMu a30THBIX U (POCPOPHBIX YI0OpEHUH, MMOTyUYeHUE, COOMpaHue, paclo3HaBaHUe U
W3YYCHHE CBOMCTB aMMHAKA, MPOBEICHHUE KAYECTBEHHBIX pPEaKUMii HA MOH aAMMOHHUS H
dochar-uoH W  Wy4YCHHWE  TPU3HAKOB  HMX  MPOTCKAHUS,  B3aUMOJICHCTBHE
KOHIICHTPUPOBAHHON  a30THOM  KHUCIOTBI C  MeAbl0  (BO3MOXKHO  KCIOJIb30BAaHHE
BUJIEOMATEPHAIIOB), M3YYEHUE MOJENEH KPUCTAUIMYECKHX PpEmETOK anMasa, rpadura,
dymnepeHa, O03HAKOMJIGHHE C MPOLECCOM  aACcOpOLMU  pacTBOPEHHBIX  BEILECTB
AKTUBUPOBAHHBIM YIIE€M M  yCTPOMCTBOM TMPOTHMBOrasza, IOJy4Yy€HUE, CcoOupaHue,
pacro3HaBaHWE W M3YYCHUE CBOMCTB VYIVIEKHCIOTO Tras3a, MNPOBEACHHE KayeCTBEHHBIX
peakiuii Ha KapOOHAaT W CUJIMKAT-UOHBI M U3YYEHHUE MPHU3HAKOB HUX MPOTEKAHUS,
O03HAKOMJIEHUE c MpOAYyKIUEN CUJIMKATHOM IIPOMBIIIJIEHHOCTH, peuieHue
HKCIEPUMEHTAJIbHBIX 3a]1a4 10 TeMe «BakHEeNIe HEMETAIIIbI K KX COCTUHECHUS.

MeTaJsibl 1 KX COeIMHEHU S

OO0masi xapakTepUCTHKa XUMHUYECKHUX D3JIEMEHTOB — METAJUIOB Ha OCHOBAHUU HUX
nonoxenust B Ilepuoamyeckoit cucreme xumuyeckux sneMeHToB [[. M. MenneneeBa u
cTpoeHusi aroMoB. CTpoeHHe MeTauioB. MeTamnueckas CBSI3b M METAIUIMYECKAS
KpUCTAJUINYECKAass  PEmETKAa.  ODJNEKTPOXMMHUYECKHM  pAN  HANPSHDKEHUHM  METaUIOB.
duznyeckre U XMMUYECKUE CBOMCTBAa MeTauioB. OOmue cnocoObl MOIyYEeHUs METAIIOB.
[loHaTHE O KOPPO3WU METAJIOB, OCHOBHBIE CIIOCOOBI 3aIIUThl UX OT KOppo3uu. CIuiaBsl
(cTasnp, 4yryH, JIOpaTIOMUHUN, OpOH3a) U UX IPUMEHEHHE B OBITY U TPOMBIIUIEHHOCTH.

[Ilenounsie MeTamwpl: MOJNOKEHHWE B llepHoaMYECKO CHCTEME XHUMHUYECKUX
anemeHToB /[. . MenaeneeBa, CTpoeHUE X aTOMOB, HAX0XKAEHUE B Ipupoe. Pusndeckue
U XMMHMYECKHE CBOMCTBA (Ha mpuMepe HaTpus U Kajus). OKCUAbl U TUAPOKCHUJIBI HATPUS U
kaius. [IpumMeHenne menoYHbpIX METAIIOB U UX COCTMHEHUM.

[IlemouyHO3eMENBHBIE METAJJIBI MATHUKA M KAJIBLHM: MOJIo)KeHHWe B llepumoanueckoit
cucreMe xuMmnueckux 3ieMmeHToB J1. 1. Menneneesa, ctpoeHrne X aTOMOB, HAXO0X/JICHUE B
npupone. Dusznueckne W XUMHYECKME CBOMCTBA MarHus MW Kailblus. BaxhHeniue
COCNMHEHMS Kamblusg (OKCHA, TUIPOKCHA, coiu). JKECTKOCTh BOJABI U CIOCOOBI €€
YCTPaHEHUS.

AsroMuHHN: nonokeHue B llepuonnueckon cucreMe xumuyeckux snemeHntos 1. U.
MenpeneeBa, CTpOEHHE aTOMa, HAXOXJACHHWE B Mpupoje. Duzndyeckue U XUMHUUYECKUE
CBOMCTBA aTtOMUHUS. AM(POTEPHBIE CBOMCTBA OKCUAA U THUIPOKCH]IA aJTFOMUHUSI.

Kenezo: nmonoxenue B Ilepmommueckoit cucreme xumuyeckux sneMeHToB [l .
MenpeneeBa, CTpOEHHE aTOMa, HAXOXJACHHWE B Mpupoje. Du3ndyeckue U XUMHUUYECKUE
cBoiicTBa xene3za. Oxcunbl, Tuapokcuanl U conu sxkenesa (1) u xenesa (Ill), ux cocras,
CBONCTBA U IIOJIyYEHUE.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHHE C 00pasllaMu METAJJIOB U CIUIABOB, WX (PU3NUYECKHMH CBOWCTBAMH,
V3y4ECHUE pe3yJIbTaTOB KOppO3uu METaJJIOB (BO3MOKHO VICII0JIb30BAHUE
BUJICOMATEPHUAIIOB), OCOOCHHOCTEH B3aMMOJICHCTBUS OKCHAA KajbIlMs U HATPUS C BOJOH
(BO3MOKHO HCIIOJB30BaHUE BHUAEOMATEPHUAIOB), MCCIIEIOBAHUE CBOWMCTB >KECTKOW BOJIBI,
MpoIlecca TOPEHUs Keje3a B KUCIOpoAe (BO3ZMOXKHO HCMOJIb30BAHUE BUIEOMATEpPUAIIOB),
MPU3HAKOB MPOTEKAHUSI KaUYe€CTBEHHBIX PEaKIMi Ha MOHBI: MarHus, KaJbIHUs, aJIFOMUHMUS,
nuuka, xeneza () u xeneza (l11), mequ (Il), HabmiomgeHue W omucaHWe MPOIIECCOB
OKpalllMBaHUsl TUIAMEHUM MOHAMU HATPHSs, Kaldusd M KaiblUs (BO3MOXKHO HCIOJIb30BaHUE
BUJIEOMATEPHUATIOB), HCCIEIOBaHNE aM(OTEPHBIX CBOWCTB THUIPOKCHAA ATIOMUHUS U



TUAPOKCUJIA [IMHKA, PEIICHHEe IKCIIEPUMEHTAIbHBIX 33/a4 1o Teme «BaxkHeille MeTaibl
U UX COEAUHEHUS.

XHMUA ¥ OKpY:KaoUias cpeaa

BemecTtBa u Marepuansl B NOBCEJHEBHOW JKM3HM 4YenoBeKa. besomacHoe
UCIIONb30BAaHUE BEIIECTB M XUMHUYECKMX peakiuii B ObiTy. IlepBas mnomoms mpu
XUMHUYECKHUX 0XKOTaX U OTPaBJICHUSIX.

XUMUYECKOE 3arpsi3sHEHHE  OKpyXaromled cpenbl (IpelenbHas — JOMyCTHMAst
KOHIIeHTpaius Beiiects, naiee — [1JIK). Posib xuMuu B pelieHur 3KOJIOTUUECKUX TTPOOIIEM.

Xumuueckuii IKCnepumenm:

u3ydeHue oO0pa3loB MaTepHalioB (CTEKJIO, CIUIaBbl METaJUIOB, IOJMMEpPHbIE
MaTepualbl).

Mescnpeomemmubnie ceasu

Peanuzanuss MeEXNpeAMETHBIX CBSI3€ MpU HM3y4YeHHMM XUMUU B 9 Kjacce
OCYIIECTBIISIETCS. UEpE3 UCIIOJIb30BAHUE KaK OOILIUX €CTECTBEHHO-HAYUYHBIX MOHATHH, TaK U
MOHSTHUH, SBISIONIMXCA CUCTEMHBIMH JJI OTJEIBHBIX MPEAMETOB €CTECTBEHHO--HAYUYHOTO
ITUKJIA.

OOmue ecTeCTBEHHO-HAYYHBIC MOHSATHS: HAay4YHbIM (akT, TUIOTE3a, 3aKOH, TEOPHS,
aHalM3, CHHTE3, KJacCHU(HUKaAIuUs, TMEepUOJUYHOCTh, HAOMIOJEHNE, OSKCIEPUMEHT,
MOJICJIMPOBAaHUE, W3MEPEHUE, MOJIEIb, SBJICHHWE, NAPHUKOBBIM J(PQEKT, TEXHOJIOTHS,
MaTepuabl.

®dusuka: martepusi, aToM, JJIEKTPOH, MPOTOH, HEHUTPOH, WOH, HYKIWA, H30TOIIBI,
PaIMOAKTUBHOCTh, MOJIEKYJIA, JJICKTPUYECKUN 3apsji, MPOBOJHUKHU, MOIYIPOBOIHUKH,
TUBJIEKTPUKHU, (DOTOINEMEHT, BELIECTBO, TEIO, 0ObEM, arperaTHOE COCTOSHUE BEIECTBA,
ra3, pacTBOp, pPacCTBOPUMOCTh, KpPHUCTAJUIMYECKas pemETKa, CIUIaBbl, (HU3HUUYECKUE
BEJIMYMHBI, €MHUIIBI U3MEPEHUS, KOCMUYECKOE IPOCTPAHCTBO, IJIaHEThI, 3BE3/1bl, COHIIE.

buonorus: ¢poTtocunres, apixanue, bnocdepa, skocucremMa, MUHEPAIbHBIE yI00PEHMUS,
MUKPOAJIEMEHTBI, MAaKPOIJIEMEHTHI, MUTATEIILHBIE BEIIECTRA.

['eorpadusi: armocdepa, ruapocdepa, MHUHEpaTbl, TOPHBIE TOPOJABI, IOJE3HBIC
UCKOTIaeMble, TOTUIMBO, BOJTHBIE PECYPCHI.



IINIAHUPYEMBIE PE3YJbTATBI OCBOEHUSA ITPOI'PAMMBI 110 XUMHUH
HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE PE3yJIbTaThl OCBOCHHS NPOrPAMMbI OCHOBHOTO OOIIEro 0oOpa3oBaHUs
JOCTHTAIOTCSI B XO0J€ OOyYeHHs XHMHH B €IWHCTBE Y4YeOHOW H BOCHHUTATEIHLHOMN
NEATEITLHOCTH B COOTBETCTBHHM C TPAAUIIMOHHBIMUA POCCUHUCKHMH COITMOKYJIBTYPHBIMH H
JTyXOBHO-HPABCTBEHHBIMH IIEHHOCTSMH, IPUHATBIMH B OOIIECTBE MpaBUJIAMU M HOPMaMHU
MOBEJICHUSI U CIIOCOOCTBYIOT IPOIIECCAM CAMOIIO3HAHMS, CAMOPA3BUTHUS U COIMATA3AIUN
00yJaronmxcsl.

JIMIHOCTHBIE Pe3yJbTaThl OTPAXKAIOT TOTOBHOCTH OOYYAIONINXCS PYKOBOJCTBOBATHCS
CUCTEMOH TIO3UTHBHBIX IICHHOCTHBIX OPHEHTAIIMN M pACIIMPEHHUE OMBITA JACSITCILHOCTH Ha
e OCHOBE, B TOM YHUCJIC B YaCTH:

1) maTpuoOTHYECKOTr0 BOCTIMTAHUS

[IEHHOCTHOTO OTHOIIEHUSI K OTEYECTBEHHOMY KYJIbTYpPHOMY, HCTOPHYECKOMY U
HAy4YHOMY HACJEAMIO, TOHUMAHUS 3HAYCHUS XMUMHYECKOW HAyKW B JKU3HU COBPEMEHHOTO
o0111ecTBa, CIOCOOHOCTU BIAAECTh JOCTOBEPHOU MH(OpMaIel 0 MepeIOBbIX TOCTUKEHUSIX
U OTKPBITHUSX MUPOBOU U OTEYECTBEHHOW XUMHUHU, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSIX
00 ycTpoiicTBE MHpa U OOIIECTBA;

2) TPA)KIAHCKOT0 BOCTIMTAHUS:

MIPEICTABIICHUS] O COITMATBHBIX HOPMaxX W MPaBWIAaX MEKIUIHOCTHBIX OTHOIICHUH B
KOJUICKTUBE, KOMMYHUKATHUBHOW  KOMIICTCHTHOCTH B  OOIIECTBEHHO  IIOJIC3HOM,
y4eOHO-MCCIIeIOBATEIHCKONH, TBOPUYECKOW W JIPYTUX BUIAX ACATEIHHOCTH, TOTOBHOCTH K
Pa3HOOOpa3HOW COBMECTHOM JEATEIHbHOCTH MPH BBITIOJHEHUH y4E€OHBIX, TO3HABATEIbHBIX
3a/1a4, BBIMOJHEHUHM XUMHYECKHUX OKCIIEPUMEHTOB, CO3JaHUM YYEOHBIX TPOEKTOB,
CTpEeMJICHHSI K B3aMMOIMOHMMAHUI0O W B3aMMOIIOMOIIM B TIpoIllecC€ OTOW y4eOHOM
NeSATEeTbHOCTH, TOTOBHOCTH OIICHUBATh CBOE IMOBEJECHUE M MOCTYINKH CBOUX TOBApHUIIEH C
MO3UIIMY HPABCTBEHHBIX U MPABOBBIX HOPM C YUETOM OCO3HAHUS MOCIEICTBHUI MOCTYIKOB;

3) HEHHOCTH HAYYHOT'0 MO3HAHUS:

MHUPOBO33PEHUYECKUE TMPEACTaBICHUS O BEIIECTBE M XHWMHYECKOW pEeaKIluH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH W COCTABJISIIONIUAE OCHOBY JIJIS
MOHUMAHUS CYIIHOCTH HAy4YHOW KapTUHBI MHUpa, TPEACTABICHUS 00 OCHOBHBIX
3aKOHOMEPHOCTSX Pa3BUTHS MPHUPOJBI, B3AUMOCBS3IX YEIIOBEKA C MPHUPOJTHOU CPEIOH, O
POJIM XMMUH B TTIO3HAHUH STUX 3aKOHOMEPHOCTEH;

MO3HABATEJIbHBIE MOTHBBI, HAIPABJICHHBIC HA TOJYYCHUE HOBBIX 3HAHUH MO XHMHH,
HEOOXOUMBIC I OOBSICHCHHS HAOIOAACMBIX IPOIIECCOB M SBJICHWM, MTO3HABATCIIHHOM,
WH()OPMAITMOHHOW M YUTATEIHCKOW KYJIBTYpPbl, B TOM YHCJIE HABBIKOB CaMOCTOSITEIbHON
paboThl C y4eOHBIMH TEKCTaMH, CIIPABOYHOW JUTEPATYPOU, JOCTYIHBIMU TEXHHUYECKUMHU
cpenctBamMu MHGOPMAIIMOHHBIX TEXHOJIOTHIA;

WHTEpEC K OOYUYCHHIO U MO3HAHUIO, TI0003HATEILHOCTh, TOTOBHOCTH M CIIOCOOHOCTH K
caM000pa30BaHUI0, TMPOCKTHOW U MCCIIENOBATEILCKON JCSITEIIbHOCTH, K OCO3HAHHOMY
BBIOOPY HAMPABICHHOCTH M YPOBHS OOYYEHHS B TaJIbHEUIIIEM;

4) opmMupoBaHUS KYJbTYPbI 310POBbSI:

OCO3HAHHWE IIEHHOCTH >KM3HH, OTBETCTBEHHOT'O OTHOIICHHS K CBOEMY 30pPOBBIO,
YCTaHOBKHM Ha 3JIOPOBBIM 00pa3 >KMU3HU, OCO3HAHWE TOCIECACTBUNA W HENMPUATHE BPEIHBIX
MPUBBIYEK (YIIOTPEOJICHUS aJIKOT0JIsI, HAPKOTHUKOB, KypEeHHs ), HEOOXOIUMOCTH COOTIOICHUS



npaBuil 0€30MACHOCTU MPU OOpaIIeHUH C XMMHUYECKMMU BEIIECTBAMU B OBITY M peajbHOM
KU3HH,

5) TpyA0BOT0 BOCIIUTAHUSI:

WHTEpPEC K MPAKTHUYECKOMY H3ydeHHUI0 Tpodeccwii W Tpyaa pa3IudHOro poja,
YBOKEHHE K TPYJy U pe3ysibTaTaM TPYAOBOM AEATEILHOCTH, B TOM YHUCJIE HAa OCHOBE
NPUMEHEHUST TPEIMETHBIX 3HAHWUN 10 XHWMHH, OCO3HAHHBIA BBHIOOp WHAWBHUIYATHLHON
TPACKTOPHUH MPOJOJHKEHUS 00pa30BaHUs C YIETOM JIMYHOCTHBIX HHTEPECOB U CIIOCOOHOCTH
K XWMHH, OOIIECTBEHHBIX WHTEPECOB W TMOTPEOHOCTEH, YCIENTHOW MpodecCHOHATBHON
NEATETLHOCTH W Pa3BUTUS HEOOXOIWMBIX yMEHHUH, TOTOBHOCTH QJalTHPOBATHCA B
npodeccuoHaNbHOM Cpelie;

6) 3K0JIOrNYeCcKOTr0 BOCIIUTAHUS:

HKOJIOTHYECKHU 1IeJIeCO00pa3HOe OTHOIIEHUE K MPHUPOJE KaK HCTOYHHKY >KU3HU Ha
3emiie, OCHOBE €€ CYIIECTBOBaHMS, MOHMMAaHHE IIEHHOCTH 3J0pPOBOTO U 0OE€30MacHOro
oOpaza KU3HM, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY (DU3MYECKOMY U
MICUXUYECKOMY 370pPOBbIO, OCO3HAHHME IIEHHOCTH COOJIOJIEHUsI TMpaBWi 0E€30MacHOTO
MOBEJICHUS TIpU PabdOTe C BEIIECTBAMH, a TAK)XKE B CUTYyalUsX, YTPOXKAIOIMIUX 3J0POBbIO U
JKU3HHU JTIOACH;

CIIOCOOHOCTH MPUMEHSITh 3HAHUS, MMOTyYaeMbIe TIPH U3yYCHUH XUMUH, JUTSI PEIICHUS
3a1a4, CBSA3aHHBIX C OKPYXaIIEeW MPUPOAHOW CpenoM, I TOBBIIMIEHUS YPOBHS
HKOJIOTUYECKOHN KYJIbTYPhI, OCO3HAHUS TJI00ATBLHOTO XapaKTepa SKOJIOTHYECKUX MPoOIeM 1
MyTeH WX PEMICHUs MOCPEICTBOM METOJOB XMMHH, SKOJOTHUUYECKOTO MBIIUICHUS, YMEHUS
PYKOBOJICTBOBAThCSI UM B MTO3HABATENIbHON, KOMMYHUKATUBHON U COIIMAIIBHON MTPAKTHUKE.

METANPEJMETHBIE PE3YJIBTATHI

B cocraBe meTanmpenMeTHBIX Pe3yJIbTaTOB BBIJCSIOT 3HAUMMbBIC JJIsi OpMUPOBaAHUS
MHPOBO33pEHUS OOIIEHAyYHbIC TOHSATHUS (3aKOH, TCOpHS, NIPHUHIIMII, THUIOTe3a, (aKT,
CHUCTEMa, TPOIIECC, DKCIEPUMEHT M JPYroe.), KOTOPbI€ HCIOIB3YIOTCS B €CTECTBEHHO-
HAy4YHBIX YYEOHBIX MpeAMeTaX W TO3BOJISIIOT HAa OCHOBE 3HAHMM W3 JTUX MPEIMETOB
dbopMHpoBaTh MPECTaBICHNWE O IIEJIOCTHOM HAy4YHOW KapTHHE MHUpPa, U YHUBEpPCAJIbHBIC
y4deOHbIE JCHCTBUS (TI03HABATENbHBIE, KOMMYHHKATHBHBIC, PETYJISTHBHBIC), KOTOPHIC
obecnieunBalOT (HOPMUPOBAHME TOTOBHOCTU K CaMOCTOATEILHOMY IUIAHUPOBAHUIO M
OCYIIIECTBJICHUIO YUeOHOH AESATETbHOCTH.

Ilo3naBaTe/ibHbIe YHUBEPCAJIbHBIE YUeOHbIE J1eiiCTBUS

ba3oBble jornueckmne geiicTBUs:

YMEHHUS HCIOJIb30BaTh MPUEMBI JIOTHYECKOTO MBIIIUICHUSI TPU OCBOCHHUH 3HAHMIM:
pacKphIBaTh CMBICT XUMHUYECKUX TOHSATUN (BBIACIATh WX XapakTEpHbIC MPU3HAKH,
yCTaHaBJIMBATh B3aWMOCBSI3b C JPYTMMH TIOHSATHSIMH), HCIIOJIB30BaTh TOHSATHS IS
OOBSCHEHHSI OTHENbHBIX (DAKTOB W SIBJICHWH, BBHIOMPATh OCHOBAHHS W KPUTEPUU IS
KJ1acCu(UKAIMN XMMUYECKUX BEIIECTB M XUMHUECKUX PEAKIINM, yCTaHABINBATh TPUIHMHHO-
CJICICTBEHHBIC CBSI3U MEXIy OOBEKTaMH W3yUYCHHUS, CTPOUTH JIOTHUECKHE PACCYKICHUS
(MHIYKTUBHBIC, JIETYKTHBHBIC, 10 AHAJIOTHH ), IEIaTh BBIBOJIbI U 3aKITIOUCHUS;

yMEHHE TPUMEHATh B  TIpoIecce TO3HAHUA TMOHATUS  (TPEeIMETHhIE U
METaIpeIMETHBIC), CHUMBOJIMUYCCKHE (3HAKOBBIC) MOJICIH, HCIOJb3yeMble B XUMUH,
peoOpa3oBbIBaTh IMHPOKO MPUMEHSEMBIE B XHMHHU MOJICIBHBIC TMPEACTABICHUS —
XUMUYECKUN 3HaK (CMMBOJI 3JIEMEHTAa), XUMHUUYECKass opMysia U ypaBHEHHE XUMUYECKOU
peakiMy — MpU PElIeHUH Y4eOHO-MO3HABATENbHBIX 337a4, ¢ YYETOM A3THUX MOJETbHBIX
NPEICTABICHUN BBISBIATh U XapPaKTEPU30BATh CYIIECTBEHHbIC MNPU3HAKA H3Yy4aeMbIX



O0BEKTOB — XHMHMYECKMX BEIIECTB W XUMHUYECKUX pEaKUUi, BBIABISATH OOLIUE
3aKOHOMEPHOCTH, NPUYUHHO-CIIEICTBEHHBIE CBA3M M MPOTUBOPEUYUS B HU3YYaEMbIX
IPOLIECCAX U SIBJICHUSX.

ba3oBble uccienoBarelbcKme 1eiiCTBUS:

YMEHHUE UCII0Ib30BATh MOCTABIECHHBIE BOIPOCH] B KAUECTBE MHCTPYMEHTA MMO3HAHUS, a
TaKk)K€ B KayecTBE OCHOBBI AJisi (POPMUPOBAHMS THUIOTE3BI MO MPOBEPKE MPABHILHOCTU
BBICKA3bIBAEMBIX CYXCHUI;

pUOOPETEHUE ONBITA MO MJIAHUPOBAHUIO, OPraHU3AIMU U IPOBEICHUIO YUCHUUYECKUX
DKCIIEPUMEHTOB, YMEHHE HaOIOJaTh 32  XOJOM  Ipollecca,  CaMOCTOSITENIbHO
POTHO3UPOBATh €ro pe3yJbTar, PopMyIupoBaTh 0OOOIIEHUS U BHIBOJBI MO pe3yibTaTam
MPOBEIEHHOTO OMBITA, UCCIEIOBAHMS, COCTABIATH OTUET O MPOACIAaHHOMN padoTe.

Pa6ora ¢ undpopmanmeii:

yMEHUE BBIOMpaTh, aHAIM3UPOBATh U UHTEPIPETUPOBATH MHGOPMALMIO PAZTUUHBIX
BUJIOB U (JOPM MPEJICTABICHUS, MTOIYyYaEeMYI0 U3 Pa3HBIX UCTOYHUKOB (HAy4YHO-TIOMYJIIpHAs
JUTEpaTypa XUMHUYECKOTO COJIepKaHUs, CIpaBOYHbIe MocoOusi, pecypchl HWHTepHeTa),
KPUTUYECKU OLIEHUBATH MPOTHBOPEUUBYIO U HEJOCTOBEPHYIO HH(OPMAIIHIO;

YMEHUE TMPUMEHSATHh pPa3jIU4yHbIE METOJbl W 3ampoChl MpPU IOUCKE U OTOOpe
MH(pOpMAIIMK ¥ COOTBETCTBYIOIIUX JAHHBIX, HEOOXOIUMBIX [IJIsl BHIMIOJIHEHUSI YYEOHBIX U
NO3HABATEJIbHBIX 337a4 ONpEACNIEHHOIO THIA, MPUOOpPETEHHWE OomnbpiTa B  00JaCTH
WCIIOJIB30BaHusl MH()OPMAIIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTUM, OBIaJCHUE KYJIbTYpPOI
AKTUBHOT'O HCIIOJb30BAHMS PA3JIMYHBIX IMOUCKOBBIX CHCTEM, CAMOCTOSITEIBHO BBIOMPATH
ONTUMANIbHYIO (hOpMY MpeCTaBICHUS UH(POPMAIIMK U WILTIOCTPUPOBATH PEIlIaeMbIe 3a/1a4u
HECJIOKHBIMHU CXeMaMHU, TMarpaMmamu, IpyrumMu popmamu rpa@uky 1 uX KOMOUHAIIUSIMUY;

yMEHHUE WCIOJIb30BaTh U aHAJU3UPOBAThH B MPOIECCE YUEOHOW M MCCIIEeI0BATEIbCKON
NeATEeILHOCTH HMH(OPMAIMIO O BIUSHUW MPOMBIIUIEHHOCTH, CEJIIbCKOTO XO3SICTBA U
TPaHCIIOPTa HA COCTOSIHUE OKPYIKAIOIIEH MPUPOIHOM CPEBI.

KoMMyHUKATHBHBIEC YHHBEpPCaJbHbIE Y4eOHbIEe JeCTBUS:

yMEHUS 3aJaBaTh BOMPOCH (B XOJe auainora W (WJu) JUCKYCCHHU) IO CYHIECTBY
o0OcyxmaemMoil TeMbl, (POPMYyJIHPOBATH CBOM MNPEIIOKEHUS OTHOCHUTEIBHO BBIMOIHEHUS
MPETIOKEHHON 3a/1a4u;

YMEHUSI MPEACTABIATh MOJYUYEHHbIE PE3YJbTaThl MO3HABATEIbHOU NIE€ATEIbHOCTH B
YCTHBIX M THCBMEHHBIX TEKCTaX; JejaTh MPE3CHTAIMI0 PEe3YyJbTaTOB BBIMOJHEHUS
XUMHUUYECKOTO DJKclepuMeHTa (J1abopaTOpHOTO OmbITa, JabopaTopHOM paboThl MO
UCCJIEIOBAHUIO CBOMCTB BEUIECTB, yU€OHOTO MPOEKTA);

yMEHUS Y4eOHOTO COTPYAHUYECTBA CO CBEPCTHUKAMH B COBMECTHOM MO3HABATEIHLHOM
U HCCIICIOBATEIHCKON MEATeTLHOCTH TMPH PEIICHUH BO3HUKAIOIMIMX MPOOJIeM HAa OCHOBE
y4uéTa OOIMMUX HWHTEPECOB W COTJACOBAHUS TO3WIUK (0OCYXIeHHs, OOMEH MHEHUSMU,
«MO3TOBBIE HITYPMbI», KOOPAUHAIIUS COBMECTHBIX JIEUCTBUM, ONPEACICHUE KPUTEPUEB MO
OIICHKE KaueCTBa BBHITOJTHECHHOU PaOOThI U IpyTHeE).

PeryasiTuBHbIe yHUBeEpPCAJbHbIE YUeOHbIE 1eliCTBUS:

YMEHHE  CaMOCTOSITEJIbHO  ONpEAENSATh  LEJIU  JESITEIbHOCTH, IUJIAHUPOBATh,
OCYILIECTBIISATh, KOHTPOJIMPOBAaTh W TMPU HEOOXOJUMOCTH KOPPEKTHUPOBATH CBOKO
NesATEIbHOCTh, BbIOMpaTh HaubOojee 3S(PPeKTUBHBIE CHOCOOBI pEIICHUS] YYEOHBIX U
MO3HABATEIbHBIX 3a]1a4, CAMOCTOSITENIbHO COCTABIIATh WIIM KOPPEKTUPOBATH MPEITI0KEHHBIM
QITOPUTM JEHCTBUI NP BBHINOJHEHUHU 33JaHUM ¢ YYETOM TOJIyYeHHUs] HOBBIX 3HAHUU 00
U3Yy4aeMbIX OOBEKTaX — BEIECTBAX U PEAKIHUSAX, OLIEHUBATh COOTBETCTBHE MOJYyUYEHHOIO



pe3yibTaTa 3asBJICHHOW II€JIM, YMEHHUE MCMOJb30BaTh W AHAJIU3UPOBATH KOHTEKCTHI,
npeajiaraeMble B YCJIOBUM 3aJJaHU.

HPEAMETHBIE PE3YJIBTATHBI

B cocraBe mpeameTHBIX pPE3yJIbTATOB IO OCBOEHHUIO 00S3aTENIBHOTO COACpPKAHUS,
YCTaHOBJICHHOTO JaHHOUW deaepanbHoil pabodeil mporpaMMoOi, BBIIEISIOT: OCBOCHHBIE
00ydJaronMMucs Hay4YHbIC 3HAHWS, YMECHHUS M CIIOCOOBI JACHCTBUH, creruduyuecKue s
MPEAMETHON 00JIacTH «XWUMUS, BUJBI ICITEIBHOCTH TI0 TIOJYYCHUIO HOBOTO 3HAHUS, €TO
WHTEPIPETAUNA, TPEOOPa30BAaHUI0O W TMPUMEHCHHUIO B PA3IUYHBIX YYCOHBIX W HOBBIX
CUTYyalUsIX.

K koHIry o0yueHus B 8 Kkjacce nmpeiMeTHbIC PE3YJIbTaThl Ha 0230BOM YPOBHE JIOJKHBI
oTpaxkaTh C(HOPMUPOBAHHOCTD y 00YUAIOIIUXCS YMEHUM:

pacKpbIBaTh CMBICI OCHOBHBIX XHMHWYECKHX IOHSATHUWA: aTOM, MOJIEKYJIa,
XUMUYECKUN  3JIEMEHT, TIPOCTOE BEUIECTBO, CIIOXKHOE BEIIECTBO, CMECh
(omHOpOAHAST M HEOJHOPOJHASI), BAJIEHTHOCTh, OTHOCHUTENIbHAs aTOMHasi W
MOJIEKYJISIpHAsE Macca, KOJIMYECTBO BELIECTBA, MOJIb, MOJISIPHAs Macca, MaccoBas
JI0JI1 XUMHYECKOT0 3JIEMEHTa B COCIMHEHUHU, MOJSIPHBIA O0BEM, OKCHJI, KUCIOTA,
OCHOBAHHUE, COJIb, JJEKTPOOTPULATEIBHOCTh, CTENEHb OKHUCIECHUS, XWMHYECKas
peakiuus, KiaccuuKanusl peakiuil: peakliui COeIUHEHHs], PEAKIUU Pa3JIoKEeHUS,
peaklMMu 3aMEIECHUs, PEeakUuh OOMEHa, 3K30- M HSHAOTEPMUYECKHE DPEAKIUH,
TEII0BOM 3(P(DEKT peakiuu, SApO aToma, SJICKTPOHHBIA CJIOW aToma, aTOMHAas
opOuTanb, paadyc aromMa, XUMHUYECKas CBsA3b, IMOJIIpHAs U HEMOJSpHAL
KOBAJICHTHAsI CBSI3b, MOHHAS CBA3b, UOH, KATUOH, aHWOH, PacCTBOP, MaccoBasi JOJIs
BellecTBa (IIPOLIEHTHAS KOHIICHTPAIUsI) B PaCTBOPE;

WJUTEFOCTPUPOBATHh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX MOHITUN U MPUMEHSTh 3TH
MOHATHSI TIPU ONKMCAHUU BEILIECTB U UX MPEBPAIICHUN;

UCIIOJIb30BAaTh XMMHMUYECKYI0 CHMBOJIMKY HJiIsi COCTaBJICHHUsS] (DOpPMYINI BEIIECTB H
YPABHEHUM XUMUUYECKUX PEAKLINM;

OTIPEJIENISITh BaJICHTHOCTh ATOMOB 3JIEMEHTOB B OMHAPHBIX COCIMHEHUSIX, CTETICHb
OKHUCJIEHHUS] 3JIEMEHTOB B OMHApHBIX COEAMHEHUSX, MPUHAMJIECKHOCTh BEILIECTB K
ONMpeNenEHHOMY KJacCy COEIMHEHHH 1o (opmyliaM, BUJ XUMUYECKOH CBSI3H
(KOBaJICHTHAsl U MOHHAs1) B HEOPTraHUYECKUX COCIUHECHUSX;

packpeiBaTh  cmbicn  [lepuommueckoro  3akona J[. WM.  MeHneneea:
JIEMOHCTPUPOBATh MOHUMAaHUE MEPUOUNYECKON 3aBUCUMOCTH CBOMCTB XUMHUUECKUX
AJIIEMEHTOB OT WX ToyiokeHus: B llepuoamueckoil cucteme, 3aKOHOB COXPAHEHMUS
Macchl BEILIECTB, MOCTOSHCTBA COCTaBa, aTOMHO--MOJICKYJISIPHOTO YYEHHUS, 3aKOHA
ABorazapo;

OMKCHIBATh M XapakTepu3oBaTh TaOnuunHyo ¢opmy Ileproandeckoil CUCTEMBI
XUMHUUYECKUX DJIEMEHTOB: pa3inyaTh MOHATHUS «IJIaBHAsA noArpymmna (A-rpynmna)» u
«mmobounas moarpynna (b-rpymma)», manble W OOJBIINE TEPHOJbI, COOTHOCHUTH
o0o3HaueHus, KoTopele wuMmeroTcs B Tabmume «llepuogmueckass cucrema
xuMudeckux anemMeHtoB . M. MenaeneeBa» C 4YHMCIOBBIMH XapaKTEPUCTUKAMU
CTPOEHHUSI aTOMOB XMMHUYECKUX AJIEMEHTOB (COCTaB M 3apsj sijapa, 00Ilee 4Yucio
AJIEKTPOHOB U pacCMpeeieHUE UX MO JIEKTPOHHBIM CIIOSIM);

KJaccu(pUIMpoBaTh ~ XMMHUYECKHE  DJIEMEHTbl, HEOPraHWYECKHE  BEIIECTBa,
XUMHUYECKHE peakinu (TI0 YUCITY U COCTaBY yYacTBYIOIIMX B PEAKLMU BEIIECTB, MO
TerioBoMy 3 PexTy);



XapaKTepu30BaTh (OMUCHIBAThH) O0IIME XUMHUUYECKHE CBOWCTBA BEILIECTB PAa3IMYHbIX
KJIACCOB, TMOJTBEPKAasi ONUCAHWE TNpPUMEpPaMU MOJIEKYJIPHBIX ypaBHEHH
COOTBETCTBYIOIINX XUMUYECKUX PEaKIIHil;

IPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX KaYECTBEHHOI'O COCTaBa,
BO3MOXKHOCTH MPOTEKAHUS XUMHUYECKHUX MPEBPAIICHUN B Pa3IMYHBIX YCIOBHSIX;
BBIUUCIISTh OTHOCHUTENBHYIO MOJIEKYJSIPHYIO M MOJISIPHYIO MacChl BEIIECTB,
MacCOBYIO JOJIF0 XMMHYECKOrO 3JIeMEHTa Mo (opMmyse COeAMHEHHUs, MacCCOBYIO
JIOJII0 BEIIIECTBA B PAaCTBOPE, MPOBOAHUTH PACUEThl MO YpPAaBHEHUIO XUMHUYECKOH
peaxImmy,

MPUMEHSTH OCHOBHBIE OTE€paIlii MBICIIUTEIbHOMN JAESITEIbHOCTH — aHAJIU3 U CUHTE3,
CpaBHEHHUE, 0000IeHne, CHUCTEeMaTU3allui0, KJIACCU(UKALMIO, BBISIBICHHUE
NPUYUHHO--CIIEICTBEHHBIX CBSA3€M — I M3y4YEeHHs] CBOMCTB BEIIECTB M
XUMHUYECKUX PEeaKInii, €eCTECTBEHHO-HAYYHbIE€ METOJbl MMO3HAHUS — HAOJIOJCHUE,
U3MEpEHHE, MOJIETUPOBAHUE, SKCIIEPUMEHT (PEeasIbHBIN U MBICIICHHBIN);

ClIeI0BaTh IpaBWJIaM IIOJIb30BaHUS XHMHUYECKOM TMOCYJ0oM U J1abopaTOpHBIM
00OpyIOBaHUEM, a TaKXKe MpaBUiIaM OOpaIleHUs C BEIIECTBAMU B COOTBETCTBHUH C
WHCTPYKIMSMH TI0 BBIOJHEHUIO JTA0OPAaTOPHBIX XHUMHUYECKHX OIBITOB TIO
MOJYYECHUI0O U COOMpPaHMIO Ta3000pa3HBIX BEHIECTB (BOAOpPOAA W KHUCIOPOJA),
IIPUTOTOBJICHUIO PACTBOPOB C ONPENCIEHHOW MacCOBOM JOJIEW PacTBOPEHHOTO
BEIIECTBa, IUIAHUPOBaTh H MPOBOJUTH XUMHUYECKHE OKCIEPUMEHTHI IO
pacro3HaBaHUIO PACTBOPOB IIETIOUYEH M KUCIOT C MOMOIIBI0 HHANKATOPOB (JAKMYC,
dbenondTanenH, METUIOPaHXK U IpyTHeE).

K xoHIry 00yueHus B 9 Kjacce mpeMETHbIC PE3YJIbTaThl Ha 0230BOM YPOBHE JIOJKHBI
OoTpaxkaTh C(HOPMHUPOBAHHOCTD y 00YUAIOIIUXCS YMEHUI:

PACKpbIBaTh CMBICT OCHOBHBIX XUMUYECKUX MOHITUN: XUMUYECKUM IIIEMEHT, aTOM,
MOJIEKYyJa, HWOH, KaTHMOH, AaHWOH, MPOCTOE BEIIECTBO, CJOKHOE BEIIECTBO,
BAJICHTHOCTb,  3JICKTPOOTPUUATEIbHOCTh, CTENEHb OKHUCICHUS, XHUMHUYECKas
peaxiusi, XuMU4IecKasi CBsI3b, TEIJIOBOM 2PHEKT peakiuu, MOJIb, MOJISIPHBIM 00BEM,
pacTBOp, DJEKTPOJMUTHI, HEIICKTPOJIUTHI, DICKTPOIUTHYECKAS JTUCCOLUALINS,
peakIuu MOHHOTO OOMEHa, KaTajlu3aTop, XMMUYECKOe paBHOBECHE, 0OpaTUMbIC U
HEOoOpaTUMBbIE peakIuu, OKHCIIUTEbHO-BOCCTAHOBUTEILHBIE peakIuu,
OKHCIIUTENIb, BOCCTAHOBUTENIb, OKHCJICHHE U BOCCTAHOBJICHUE, AJJIOTPOIHSI,
aMm(oTepHOCTb, XUMHUYECKasi CBsI3b (KOBaJCHTHAs, HWOHHAas, METaJJIMYecKas),
KpUCTAJUTMYECKasi Pemi€Tka, KOPpPo3usi METAJJIOB, CIUIaBbl, CKOPOCTh XUMHUYECKOMN
peakuuu, npeaenapbHo gqonycrumas konueHnTpauus [1/1K BemecTsa;
WJUTIOCTPUPOBATHh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX MOHITUN U MPUMEHSTH 3TH
MOHATHUSI TIPU ONKMCAHUU BEILIECTB U UX MPEBPAIICHUN’;

WCIIOJIP30BAaTh XMMHUYECKYI0 CHMBOJIUKY HJIi COCTaBJICHHsS] (DOPMYIJI BEIIECTB H
YPABHEHUM XUMUUYECKUX PEAKLINM;

ONpENENATh BAJCHTHOCTh W CTENEHb OKUCICHUS XUMHYECKUX OHJIEMEHTOB B
COEIMHEHUAX PA3JIUYHOTO COCTaBa, MPUHAMJICKHOCTh BEIIECTB K ONPEICIEHHOMY
KJIaCCYy COCIMHEHUH 110 (hopMyiaM, BUJl XUMUUECKOM CBsI3U (KOBaJECHTHAsI, HOHHAS,
MeTaJJTUYecKasi) B HEOPTaHMYECKUX COCAMHEHMSIX, 3apsi] HOHA MO XUMHYECKOM
dbopmyie, xapakTep cCpellbl B BOAHBIX PACTBOPAX HEOPraHMYECKUX COEIUHEHUM,
THUI KPUCTAJUIMYECKON PEIIETKA KOHKPETHOTO BEIIECTBA;



packpeiBath cMmbicn  [lepuommueckoro 3axkona JI. WM. MenneneeBa wu
JEMOHCTPUPOBATh €ro MOHHWMAHME: ONMCHIBATH M XapaKTepPU30BaATh TAOIUYHYIO
dopmy Ilepuonmyeckoil CUCTEMBI XMMHUYECKUX 3JIEMEHTOB: pa3jinyaTh MOHATHUS
«rnaBHas noAarpynna (A-rpynna)» u «mobounasd noarpynmna (b-rpynma)», mansie u
OoMbIlIMEe  TEepPUOJbl, COOTHOCUTH OOO3HAUYEHHUSA, KOTOpbIE HMEIOTCS B
NEPUOJINYECKON TabIMIEe, C YHMCIOBBIMU XAPAKTEPUCTUKAMHU CTPOEHUS aTOMOB
XUMHUYECKUX JJIEMEHTOB (COCTaB W 3apsAl sapa, OOIIee YWCIO BJIEKTPOHOB H
pacrnpezielieHue X MO0 3JICKTPOHHBIM CJI0AM), OOBSICHATH 00IIKE 3aKOHOMEPHOCTH B
WU3MEHEHUU CBOWMCTB 3JIEMEHTOB M UX COCAMHEHHUH B MPEAENIax MaJIbIX MEPUOJIOB U
IJIaBHBIX TIOJITPYIII C YYETOM CTPOEHUS UX aTOMOB;

KJacCUu(UIMpPOBaTh  XMMHUYECKHE  DJIEMEHTHl, HEOPraHWYECKHE  BEIIECTBa,
XUMHUYECKHE peakiuu (10 YUCITY U COCTaBY yYacTBYIOIIMX B PEAKUMU BEIIECTB, MO
TeroBoMy d3(Q¢eKTy, 10 M3MEHEHUIO CTEeNEHEeW OKHUCICHHUS XUMHUYECKUX
DIIEMEHTOB);

XapaKkTepu30BaTh (OMHUCHIBaTh) OOIIME U CHEUUPUUECKHE XUMUYECKUE CBOICTBa
OPOCTBIX W CIIOXKHBIX  BEIIECTB, MOATBEPXKJAAas ONHUCAHUE MNPUMEPAMHU
MOJIEKYJIIPHBIX U MOHHBIX YPABHEHHI COOTBETCTBYIOIIUX XUMUYECKUX PEAKIUI;
COCTABJISITh YPABHEHUS SJIEKTPOJIMTHUECKOW IUCCOLMALMM KHUCIOT, LIENOYEHd H
COJIEH, MOJIHBIE U COKPAILIEHHBIE YPABHEHUS PEAKIMii HOHHOTO OOMEHa, ypaBHEHUS
peakuuii, TOJITBEPKAAIOUIMX CYIIECTBOBAHME T'€HETUYECKOW CBS3U MEXIY
BEILECTBAMHU PA3JIMYHBIX KIJIACCOB;

PacCKpbIBaTh CYIIHOCTh OKHCIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKIIMNA ITOCPEICTBOM
COCTaBJICHUSI 3JIEKTPOHHOTO OaaHca ATUX PEaKIUii;

IIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX CTPOEHUS, BO3MOKHOCTH
IIPOTEKaHUSI XMMUYECKHUX MTPEBPAILCHUI B Pa3JIMYHbIX YCIOBHSIX;

BBIYMCIIATH OTHOCHUTEIBHYK) MOJIEKYJSIPHYIO U MOJISIDHYKO MAacChl BELIECTB,
MacCOBYIO JOJIF0 XMMHYECKOIO 3JIeMEHTa Mo (opMmyse COeAMHEHHS, MacCOBYIO
JIOJIF0 BELIECTBA B PACTBOPE, MPOBOJMTH PACUYETHI 10 YPABHEHUIO XUMHUYECKON
peakuuu;

coONI0aTh MpaBWJia MOJb30BAHUS XUMHUYECKOM TMOCylAoM M J1abopaTOpHBIM
00OpyZI0OBaHUEM, a TaK)Ke MpaBWiia OOpaIleHUs] C BEIIECTBAMH B COOTBETCTBUH C
MHCTPYKIUSIMUA TIO BBINOJIHEHUIO J1A0OPATOPHBIX XMMHYECKUX ONBITOB IO
MOJIYYEHHUIO U COOMPaHUIO ra3000pa3HbIX BEIIECTB (AMMHAKa U YIIEKUCIIOTo Ta3a);
NPOBOJUTh PEAKIUHU, TMOATBEPKIAIOIINE KaYeCTBEHHBIH COCTAaB Pa3IMYHbIX
BEIIECTB: PAaclO3HABATh OIBITHBIM MYTEM XJIOPUI-, OpOMHI-, HOAUM-, KapOoHAT-,
docdar-, cunmkar-, cynbdar-, THAPOKCUI-UOHBI, KATHOHBI AMMOHHUS U HOHBI
U3YYEHHBIX METAJJIOB, NPHUCYTCTBYIOIIME B BOJHBIX PacTBOpax HEOPraHUYECKUX
BEILECTB;

IPUMEHATH OCHOBHBIE OIIEpPAIlUU MBICIIUTEIBHOMN AESITEIIBHOCTH — aHAJIU3 U CHHTE3,
CpaBHEHHE, 0000IIEeHNe, CUCTEMAaTH3alUIO, BBISIBJICHHE NMPUYMHHO-CIIEICTBEHHBIX
CBSI3€M — IS M3YyYE€HUs CBOMCTB BEIIECTB U XMMUYECKHUX PEAKIMM, €CTECTBEHHO-
Hay4yHbIE METOABl TO3HAHUS — HaAONIOACHUE, HM3MEpPEHUEe, MOJICIUPOBAHUE,
HKCIIEPUMEHT (PEaJIbHbII U MBICTICHHBIN ).



TEMATHYECKOE IINTAHUPOBAHUE

8 KUJIACC
KoaundecTBO 4acoB
Ne HaumeHoBaHuUe pa3iesioB H DJIeKTpOHHbIE (HH(POBbHIE)
KonTposabHubie IIpakTHyeckue
n/n TeM MPOrpaMMbl Bcero oOpa3oBaTejibHbIE pecypchl
padoThbI padoThI
Paznea 1. [lepBoHavaibHble XMMUYECKUE MOHATHS
XuMusg — BaxkHas 00/1aCcTh
11 ©CTECTBO3HAHUS U 5 2 bubnnorexa [{OK
' MPAKTUYECKOU JIeSITEITbHOCTH https://m.edsoo.ru/7f41837c
YyeJIOBEKa
BemiecTBa u XumMuieckue bubmuoreka [IOK
1.2 15 1
peakuuu https://m.edsoo.ru/7f41837c
Hroro no paszneny 20
Pasjen 2. BaxkHeiilune npeacraBuTe/ M HEOPraHMYECKUX BellleCTB
Bosnyx. Kucnopon. Ilonstue bubmuoreka [IOK
2.1 6
00 oxcuagax https://m.edso0.ru/7f41837c
Bonopoa.Ilonstue o kucnorax bubmmnoreka HOK
2.2 8 1
U COJISIX https://m.edsoo.ru/7f41837c
53 Bopna. PactBopsr. [Tonsitue 06 5 1 1 bu6nunorexa LIOK
' OCHOBaHUSAX https://m.edsoo.ru/7f41837c
O
54 CHOBHBIC KJIACChI 1 1 1 bu6nunorexa LIOK

HCOPTaHUYCCKUX COE€IUHEHUI

https://m.edsoo.ru/7f41837¢c

Htoro mo pazueny 30

Pasnen 3. llepnoanueckuii 3axkon u [lepuoguyeckas cucrema xumudecknx 3j1eMeHToB /I. . MenaeneeBa. CTpoeHne aToMOB.

Xumuueckasi cBsi3b. OKHCIAUTEIbHO-BOCCTAHOBUTEIbHbIE pPe€aKuuu




3.1

3.2

[lepuoauueckuii 3aK0H U
IIepnoanueckas cucrema
XUMHUYECKUX 3jieMeHToB J[. 1.
Mennene-eBa. CTpoeHue aroma
XUMHYECKas CBS3b.
OKUCIUTENbHO-
BOCCTAaHOBUTEJIbHBIC PEAKIIUU

Hroro no pasaceiny

PesepBHOE Bpems

OBIIEE KOJIMYECTBO YACOB I10
[NPOTPAMME

15

68

bub6nmoreka [IOK
https://m.edsoo0.ru/7f41837c

bubnmmoreka [IOK
https://m.edsoo.ru/7f41837c

bubnuoreka [IOK
https://m.edsoo.ru/7f41837c

bubnuoreka [IOK
https://m.edso0.ru/7f41837c




9 KVIACC

KoanyecTBo yacoB DJIEKTPOHHbIE
HaumMeHoBaHue pa3iejioB U TeM uugpoBbie
Ne i/m P Konrpoabnbsie IIpakTuHyeckue (upp )
NPOrpaMMmblI Bcero o0pa3oBaTe/IbHbIE
padoThbI padoThI
pecypchbl
Pa3nea 1. BemecTBo 1 XMMHYecKHe peaKuu
11 [ToBTOpeHwue u yriayOneHrue 3HaHUH 5 1 bubnuoreka [IOK
' OCHOBHBIX pa3/IesioB Kypca 8 Kiacca https://m.edso0.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKUX 4 bubmmoreka [JOK
' peaxiui https://m.edsoo.ru/7f41a636
13 DIIEKTPOTUTHYECKAS JUCCOIHAITHSI. 3 1 1 bubnnorexa [JOK
' XHUMHUYECKUE PEAKLIUN B PACTBOPAX https://m.edsoo.ru/7f41a636
Hroro no paszneny 17
Pa3nes 2. HemeTaibl M MX cOeIMHEHUS
51 OO011ast XapaKTepUCTHKA XUMHUECKUX 4 1 bubmuoreka [IOK
' aneMeHTOB VIIA-rpynmnsl. ["anorenst https://m.edsoo.ru/7f41a636
OO0m1as XxapakTeprucTUKa XUMHYECKUX
2.2 anemeHToB VIA-rpynmsl. Cepa u eé 6 bubmorexa LOK
' PyIHist. &P https://m.edso0.ru/7f41a636
COEZIMHEHUs
OO01mast XxapaKTepPUCTHKA XUMHYECKUX
2.3 aneMeHTOB VA-rpymmebl. A3ot, pochop u ux 7 1 Bubmmorexa [IOK
' PYEHL. ’ P https://m.edso0.ru/7f41a636
COCIIMHEHUS
OO011ast XapaKTEepUCTHKA XUMHUECKUX
2.4 anemeHToB |VA-rpynmnel. Yraepoa u 8 1 2 bubmmorexa [JOK
' ) PYIHIBL. pot https://m.eds00.ru/7f41a636
KPEeMHHUHN U UX COCTUHECHUS
HWroro no pazneny 25




Pa3pen 3. MeTaJJIBI M BX COETUHEHU S

. bubnuorexa [JOK
3.1 Obmme cBoHCTB MeTAIIOR 4 https://m.eds00.ru/7f41a636
. bub6nmoreka [IOK
3.2 Baxxueline Metayuibl 1 UX COEIUHEHUSI 16 https://m.edsoo.ru/7f412636
Hroro no pazneny 20
Pasjnen 4. Xumus u oxkpy:kamomas cpeaa
4.1 B bl B )KU3HHU YEJIOBEKA 3 bubmorexa LIOK
' CHIeCTBa W MaTepualt . https://m.edso0.ru/7f41a636
Hroro no pasneny 3
p 3 bubnunoreka LIOK
C3CPBHOC BpEMA https://m.edsoo.ru/7f41a636
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68







HOYPOYHOE IINTAHUPOBAHHUE

8 KJIACC
KoanuectBo yacos DJIeKTPOHHbIE
Ne Hara uudposbie
Tema ypoka Kontpoabubie IIpakTuueckue
n/n Bcero u3ydyeHusi odOpa3oBaTe/IbHbIE
padoThbI padoThI
pecypcsbl

1 [Ipenmer xumuu. Ponap XuMuu B )KU3HU 1 bu6mmorexa [IOK
yeJjoBeka. Tea U BelmecTsa https://m.edsoo.ru/ff0d210c

2 [TonsTHE O METOAAX TIO3HAHMS B XUMUU 1 bubmorexa LHOK

A https://m.edsoo.ru/ff0d227e

3 [TonsTHe 0 METOAAX O3HAHUS B XUMUU 1 bubmmorexa LOK

A https://m.edsoo.ru/ff0d227e
[IpaxTuueckas padbora Ne 1 «IIpasuia

4 paloThI B 1a00paTOPUM U PUEMBI 1 bubnnorexka [JOK
oOpariieHus ¢ 1Tab0pPaTOPHBIM https://m.edsoo.ru/ff0d23dc
000py0BaHUEM)

5 Yucrele BemecTBa 1 cMecu. CiocoObl 1 bu6mmoreka [IOK
paszaeneHus cMecen https://m.edsoo.ru/ff0d26ca
[TpakTruueckas paGora Ne 2

6 «Paznenenue cmeceli (Ha mpumepe 1 bubmmorexa [JOK

. N PUMED https://m.edsoo.ru/ff0d28c8
OYHCTKHU MOBAaPEHHOM COJIN)»
bubmuorexa [JOK
7 A 1
TOMBT H MOJICKYJIBL https://m.edsoo.ru/ff0d2a6c

3 XUMHUYECKHUE IIEMEHTBI. 3HAKU 1 bubnmoreka [JOK
(CUMBOJIBI) XUMHUYECKUX JIEMEHTOB https://m.edsoo.ru/ff0d2be8

9 [IpocTble U ClOXKHBIE BEIIECTBA 1 bubmmorexa [JOK

p B https://m.edsoo.ru/ff0d2a6c




bu6mmoreka [IOK

10 A -
TOMHO-MOJIEKYJIIPHOE YICHUE https://m.edsoo.ru/ff0d2d50
3aKOH MOCTOSIHCTBA COCTaBa BEIIECTB.
11 Xumuueckas popmyna. BanentHocTh bubmmorexa LIOK
pMyIIa. https://m.edsoo.ru/ff0d2eae
aTOMOB XMMHUYECKHUX 3JIEMEHTOB
12 OrtHocuTenbHas aTOMHAs Macca. bubmuorexa [JOK
OtHocuTeNbHAsA MOJIEKYJISIpHAs Macca https://m.edsoo.ru/ff0d323c
13 MaccoBasi 107151 XUMHYECKOT0 bu6mmoreka [IOK
3JIEMEHTA B COEIUHEHUHU https://m.edsoo.ru/ff0d350c
14 Komnuuectno BemiecTBa. MoJib. bubmuorexa [JOK
MousipHas macca https://m.edso0.ru/ff0d5230
15 du3znyeckrue U XUMHUYECKUE SIBICHUS. bubmuoreka [JOK
Xumuyeckas peakius https://m.edsoo.ru/ff0d37fa
16 [Ipu3Haky u yciioBHs NPOTEKAHUS bubnnorexka [JOK
XUMHUUYECKUX PEAKIUI https://m.edsoo.ru/ff0d3al6
17 3aK0oH COXpaHEHHUs MaCcChl BEIIECTB. bubnunoreka [JOK
XHAMHYECKUE YPAaBHEHUS https://m.edso00.ru/ff0d3b88
Brrunciienus komuecTBa, MacChl
18 BEIIIECTBA [0 YPAaBHEHUSM XUMHYECKHUX bubmorexa HOK
» N P https://m.edsoo.ru/ff0d5708
peakiuit
Knaccudukanusi XuMHUECKUX PEaKIIHiA
19 (coe I/IH(I;HI/ISIH a3JI0’KEHUS e bubmmorexa [TOK
8 P : https://m.edso0.ru/ff0d3f34
3aMeleHus, o0OMeHa)
M. B. JIoMOHOCOB — y4Y€HBIN-
20 sHuKIoneauct. O000mEeHne 1 bubmmorexa LOK
’ B https://m.edsoo.ru/ff0d40c4
cucTeMaTu3aIys 3HaHUI
91 KonTponbnas padorta Nel mo teme bubnuorexa [IOK

«BGH_IGCTBa U XUMHUYCCKUC PCAKLIUN

https://m.edsoo.ru/ff0d4290




Bo3nyx — cMech razos. Coctas

22 Bo3ayxa. Kucimopom — aneMeHT u bubmmorexa [JOK
Ayxa. PO https://m.edsoo.ru/ff0d448e
npocroe BeuiecTBo. O30H
du3nyYecKre 1 XMMHUYECKHE CBOMCTBA
23 KHCJIOpoJia (peaKIuy OKUCICHUS bubmorexa HOK
poAa (peart . https://m.eds00.ru/ff0d4614
ropenue). [lonstue 06 okcumgax
CriocoOsI MOTy4eHHS KHCIIOPO/ia B
24 J1a00paTOPHUH M IMPOMBIIIJICHHOCTH bubmorexa LHOK
patop P ' https://m.edsoo.ru/ff0d497a
[IpumeneHnue kuciopoa
TemnoBoit 3¢ ekt xumuaeckoit
o5 peaKkIuu, MOHATHE O bu6mmoreka [IOK
TEPMOXMMHUYECKOM YPAaBHEHHH, IK30- U https://m.edsoo.ru/ff0d4790
SHIOTEPMUUYECKHUX PEAKIIUIX
TommuBo (HeTh, yrojib U METaH).
26 3ar HSHGI—EHeql:OS g a, CITOCOOBI iro bubmmorexa [JOK
P yxa, https://m.edsoo.ru/ff0d4c4a
MIPEIOTBPALICHUS
[TpakTuyeckas pabora Ne 3 o Teme
27 «ITonmydyenue u cobnpanme KUCiIopoia bubmmorexa [JOK
Y . p POa, https://m.edsoo.ru/ff0d4ae2
W3YYCHHE €r0 CBOMCTBY
28 Bonxopon — aneMeHT u mpocToe bubnnorexka [JOK
BellecTBo. Haxoxaenue B nmpupoje https://m.edsoo.ru/ff0d4dd0
29 dusndecKknue 1 XUMHUYECKHE CBOMCTBA bu6mmorexa [IOK
Bosiopoaa. [Ilpumenenne Bogopoaa https://m.edsoo.ru/ff0d4dd0
bu6mmoreka [IOK
I1
30 OHIITHC O KHCTOTAx 1 COIX https://m.edso0.ru/ffod50d2
31 Crioco0b! TToTydeHusT BOAOPO/Ia B bubnmnoreka [JOK
naboparopuu https://m.edsoo.ru/ff0d4dd0
32 [IpakTuyeckas padora Ne 4 o Teme bubnuorexa [IOK




«Ilony4yenue u cobupanue BOAOPoOa,
HU3y4YEHUE Er0 CBOMCTBY

Momsipablii 00bEM ra3oB. 3aK0H

https://m.edsoo.ru/ff0d4f42

bubmuoreka [JOK

33
ABoraapo https://m.edsoo.ru/ff0d542e
Brruncienusa o0béMa, KOJIMYECTBA
34 BEILIECTBA ra3a M0 €ro U3BECTHOM bubmmorexa [JOK
. Y https://m.edsoo.ru/ff0d55a0
KOJINYECTBY BEILIECTBA WIIN 00BEMY
Brruucnenust 00b€MOB razoB 1o
35 ABHEHMIO PEAKIIMM HA OCHOBE 3aKOHA bubmmorexa [JOK
P N peaict . https://m.edso0.ru/ff0d5708
00BEMHBIX OTHOIIICHUH Ta30B
36 dOusnvecKkrue U XUMUUYECKHE CBOMCTBA bubmuorexa [JOK
BOJIbI https://m.edsoo.ru/ff0d587a
37 CocraB ocHoBanuit. [lonsitue 00 bubnuorexa [JOK
WHJIUKATOpax https://m.edsoo.ru/ff0d59e2
Bopna xak pactBoputens. HacbieHHbie
38 " szHaCLI peHHLIIe) aCTBOPBI MH:ICCOBaSI bubmmorexa [JOK
B P PEL https://m.edsoo.ru/ff0d5b40
JI0JIS BEIIIECTBA B pacTBOPE
ITpakTruyeckas pabora Ne 5 o Teme
39 «IIpuroroBieHne pacTBOpoB C bubnuoreka [IOK
ONpeAeIEHHON MacCOBOU JTOEN https://m.edsoo.ru/ff0d5eba
PAacTBOPEHHOTO BEILIECTBA»
40 KonTponbHas pabota No2 mo Teme bubnmnoreka [JOK
«Kucnopoa. Bonopoa. Bona» https://m.edsoo.ru/ff0d6342
41 OKcupl: cOCTaB, KJIacCU(UKaIs, bubnuorexa [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[TonydyeHue 1 XuMHYECKHUE CBOMCTBA
bu6nmoreka [JOK
42 KHCIJIOTHBIX, OCHOBHBIX ¥ aM(OTEPHBIX

OKCHIIOB

https://m.edsoo.ru/ff0d664e




OcHoBaHUS: COCTaB, KJ'IaCCI/I(i)I/IKaHI/ISI,

bu6mmoreka [IOK

43
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
44 [TonyueHnue u XMMHUYECKHE CBOMCTBA bubnmoreka [JOK
OCHOBaHMI https://m.edsoo.ru/ff0d67ca
45 Kucnotsl: cocras, kinaccudukaus, bu6mmoreka [IOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2
46 [TonyueHnue u XMMHUYECKHE CBOMCTBA bubnuoreka [IOK
KHUCJIOT https://m.edsoo.ru/ffOdfee2
Conu (cpenHue): HOMEHKIATYPA,
47 CHOCO((SBI;) o q)eHI/Iﬂ XHMHqZSKHe bubmorexa LHOK
N y ’ https://m.edsoo.ru/00ad9474
CBONCTBa
[IpakTnueckas padora Ne 6. Pemenue
48 SKCIEPUMEHTAIBHBIX 337a4 10 TEME bubnuorexa [JOK
«OCHOBHBIE KJIACCHl HEOPTaHUYECKUX https://m.edsoo.ru/00ad9b7c
COEIUHEHUIN»
49 ['eneTnyeckas CBsI3b MEXKIYy KiaccaMmu bu6mmoreka [JOK
HEOPraHWYECKUX COCTMHEHUI https://m.edsoo.ru/00ad9a50
bu6nmoreka [JOK
50 O0o001IeHNe U CHCTeMAaTH3aINs 3HAHUN
B H https://m.edsoo.ru/00ad9ch2
KonTponbnas padora Ne3 no teme
51 "OCHOBHBIE KJIACCHI HEOPTAHUYECKUX bubmorexa HOK
o P https://m.edsoo.ru/00ad9ela
COCTUHEHU I
[TepBbie MOMBITKY KIaCCHPUKAITUN
52 XUMHYECKUX dNieMeHTOB. [ToHsTHE O bubmmorexa [JOK
' https://m.edsoo.ru/00ad9ffa
rpynmnax CXOIHBIX 3JIEMCHTOB
[Iepuoanueckuii 3aKOH U
p bu6mmorekxa [IOK
53 [leproandeckas cucTeMa XUMHUYECKUX

anemenToB JI. 1. Menaeneera

https://m.edsoo.ru/00ada52c




bu6mmoreka [IOK

>4 Heprozet, rpymrLl, MOArpyIIIb https://m.edsoo.ru/00ada52c
55 Crpoenue atromoB. CocTaB aTOMHBIX bubnunoreka [HOK
saep. M3oTonsl https://m.edsoo.ru/00ada342
CtpoeHue 3JIeKTPOHHBIX 000I04eK
56 aToMoB 3JieMeHTOB [leprnoanueckoit Bubmaorexa ITOK
https://m.edsoo.ru/00ada6bc
cuctemsl [. . MenaeneeBa
XapakTepucTuka XuMHUIECKOTO
57 3JIEMEHTA 10 €70 ITOJI0KEHUIO B bubnuorexa [JOK
[Tepuonuueckoii cucreme /1. U. https://m.edsoo.ru/00ada824
Menneneesa
3nauenue [lepuoauyeckoro 3akoHa ajs
58 pa3BuTHUA HAayku U npaktuku. /1. 1. bubnuorexa [JOK
MeneneeB — y4€HbI, IEAAror u https://m.edsoo.ru/00ada96e
rpaxaaHuH
59 DNEeKTPOOTPHUIIATETLHOCTh ATOMOB bubnuoteka [JOK
XUMHYECKUX AJIEMEHTOB https://m.edsoo.ru/00adaab8
bu6mmoreka [JOK
60 Honast ximireckas cosisb https://m.edsoo.ru/00adac34
61 KoBasienTHast monsipHasi XuMU4eCKast bubnmnorexa [JOK
CBA3b https://m.edsoo.ru/00adaab8
62 KoBaneHnTHas HenossspHas XuMudeckas bubmuorexa [IOK
CBA3b https://m.edsoo.ru/00adaab9
bu6mmorexa [IOK
63 CTeneHs OkuCIeHiA https://m.edsoo.ru/00adae28
64 OKHCINTENBHO-BOCCTAHOBUTEIbHBIE bubnnoreka [JOK
peakuuu https://m.eds00.ru/00adb076
65 OKHCIUTENN U BOCCTAHOBUTEIHN bubmuotexa [JOK




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

66 KontponbHas padota Ne4 o teme 1 bubnunoreka [HOK
«CTtpoenne aToMa. XUMUUYECKAsl CBS3bY https://m.edsoo.ru/00adb486
67 PesepBHrlil ypok. O6o0mienue u 1 bubnmoreka [JOK
cucTeMaTu3alus 3HaHU! https://m.edsoo.ru/00adb33c
68 PesepBHelil ypok. O600IeHHE 1 1 bubnmoreka [JOK
cucTeMaTu3alus 3HaHu! https://m.edsoo.ru/00ad9ch2
69 PesepBHrlil ypok. O6o01eHue u 1 bubnnoreka [JOK
cUcTeMaTu3alus 3HaHUI https://m.edsoo.ru/ff0d61c6
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9 KVIACC

KoanuectBo yacos DJIeKTPOHHbIE
Ne Hara nugposbIe
Tema ypoxka KonrTpoabubie IIpakTuueckue bp
n/n Bcero u3ydyeHusi odpa3oBaTe/IbHbIE
padoThbI padoThI
pecypchl
[Iepnonrueckuit 3aKoH.

1 [Iepnoanueckas cucrema 1 bubnnorexa [HJOK
XUMHUYECKHX d51eMeHToB JI. 1. https://m.edsoo.ru/00adb59e
MenneneeBa
3aKOHOMEPHOCTH B U3MEHEHUU

2 CBOMCTB XUMUYECKUX HJIEMEHTOB 1 bubmorexa LHOK

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

3 Knaccudukanus u HOMeHKIaTypa 1 bubnnoreka [JOK
HEOPraHWYECKUX BEIIECTB https://m.edsoo.ru/00adb7e2

4 Buasl xumMuueckoil CBA3U U TUIIHI 1 bu6mmoreka [IOK
KPUCTAJUIMYECKUX PELIETOK https://m.edsoo.ru/00adbac6
KonTponshnas padora Nel no Teme

5 «IToBTOpenue u yriayoieHrue 3HaHUI 1 1
OCHOBHBIX Pa3/eNIOB Kypca 8 Kiacca»

6 Knaccudukamms XuMruaeckux 1 bubnmnoreka [JOK
pEAKIHI MO pa3INYHBIM IPU3HAKAM https://m.edsoo.ru/00adbcb0
[IoHsTHE O CKOPOCTH XUMUYECKOMN

7 eakiuu. [ToHsITHE O TOMOT€HHEIX U 1 bubnnorexa [IOK
p ’ https://m.edsoo.ru/00adbe9a
TeTEPOreHHBIX PEaKIMIX
[TonsiTHE O XUMHYECKOM PAaBHOBECHH.

bu6mmorekxa [IOK
8 @DaKTOpPHI, BIUAIONINE HA CKOPOCTh 1

XUMHYECKOMN PCaKIUn U MMOJIOKCHUC

https://m.edsoo.ru/00adc28c¢c




XUMHUYCCKOI'0 paBHOBECHUA

OKHCIUTEIBFHO-BOCCTAHOBUTEILHBIC

bubmuorexa [JOK

9
peakuuu https://m.edsoo.ru/00adcade
Teopus 2IEKTPONIUTHYECKON
10 ncconuarmy. CUIbHEIE U c1a0ble bubnmorexa [IOK
a HHEL. https://m.edso0o.ru/00adcd68
AIIEKTPOIIUTHI
11 HNoHHbIe ypaBHEHUS PEAKIIUN Bubmorexa ITOK
yp peakdl https://m.edsoo.ru/00add448
XUMHYECKHE CBOMCTBA KUCIOT U
12 OCHOBAaHHUH B CBETE IIPEACTABICHUI bubnnorexa [IOK
pvﬂ https://m.edsoo.ru/00add5d8
00 3JIEKTPOIUTUYECKON JUCCOLHAIIIHI
XHUMHUYECKHE CBOMCTBA COJIEA B CBETE
13 [IPEICTABIIEHUNA 00 Bubmorexa ITOK
pet o https://m.edsoo.ru/00add8b2
AIIEKTPOJIMTUICCKOU JTUCCOITUAITUT
14 ITonsiTHE O THAPOIU3E COJIEH bubmmorexa [IOK
Ap https://m.edsoo.ru/00add9d4
15 O06o0011eHEe U cUCTeMaTU3aIHs bubmmorexa [IOK
3HAHUN https://m.edsoo.ru/00addd12
[IpakTuueckas pabora Ne 1.
16 «Perrenue dKCIepuMeEHTAILHBIX bubmmorexa LHOK
p https://m.edsoo.ru/00addbfa
3a7a49»
KonTponbnas padota Ne2 o teme
17 «DIIEKTPOJIMTUYECKAS TUCCOIIMAINAS bubnnorexa LIOK
p g HHATUL https://m.edsoo.ru/00addec0
XUMHUYECKUE PEAKIIUU B PACTBOPAX»
OO011ast XapaKTEPUCTUKA TAIOTEHOB.
18 XI/III;I/III/I'-IGCKI;Ie CBF(;fICTBa Ha IpuMepe bubnmorexa [IOK
p p https://m.edsoo.ru/00addfe2
xJjopa
19 Xnoposogopoa. CossiHass KUCIIOTa, bubnuorexa [IOK




XMMHYECKHE CBOMCTBA, ITOJIy4ECHHE,
IIPUMEHEHHUE

[TpakTuueckas padota Ne 2 o Teme

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

bubmuoreka [JOK

20 «ITomyyeHue COITHON KUCIOTEI,
d . . https://m.edso0o.ru/00ade348
u3y4yeHue e€ CBOUCTB»
Brruncnenus o ypaBHEHUSIM
21 XUMHUYECKHUX PEAKIIUNA, €CIIN OQUH U3 buGnnorexa LIOK
P ’ https://m.edsoo.ru/00ade488
peareHToB JIaH B U30BITKE
99 OO0m1as XxapakTepucTHKa 3JIEMEHTOB bubnunoreka [JOK
VIA-rpymibl https://m.edsoo.ru/00ade64a
AmnnoTponHbie MOIU(UKALIUY CEPHI.
93 Haxoxnenue cepbl u €€ coeIMHeHU N bu6mmoreka [IOK
B IIpUpOJIe. XMMUYECKHE CBOWCTBA https://m.edsoo.ru/00ade64a
cepol
24 CepoBoaopoji, CTpOEHHUE, bubnuorexa [JOK
buznyecKkrue 1 XUMUYECKHE CBONCTBA https://m.edso0o.ru/00ade802
Oxkcuppl cepbl. CepHast KHCIIOTA,
25 ¢duznyecKkue 1 XuMUYECKHE CBONCTBA bubmmorexa [OK
’ https://m.edsoo.ru/00adea28
pUMEHEHUE
XUMUYECKUE PEAKIINH, JISKAIIUE B
OCHOBE MPOMBIIIIEHHOTO Crtoco0a
26 MIOJIyYEHUSI CEPHOU KUCIIOTHI. bubnnoreka [JOK
XHUMHYECKOE 3arps3HEHNE https://m.edsoo.ru/00adec8a
OKPYXKAaroIIeH Cpelibl COeAMHEHUSIMU
cepbl
97 Brruncienne MaccoBO JOIX BEIXOJA bubmuorexa [JOK
MPOAYKTA peaKkuu https://m.edsoo.ru/00adec8a
28 OO11ast XapaKTepUCTHKA 3JIEMEHTOB bubnuorexa [IOK




VA-rpynmsl. A30T, paclipoCTpaHEHHE
B IIpupoze, GU3NIecKue u
XMMHYECKHUE CBOMCTBA

AMMUak, ero ¢puznueckKue u

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

29 XUMUYECKHE CBOMCTBA, IMOJTyYEHUE U bubmorexa [JOK
> HOTY https://m.eds00.ru/00adf004
pUMEHEHHE
[IpakTuueckas padora Ne 3 o reme
30 «[lonyueHne amMmMHaKa, U3y4eHHE ero bubmorexa [JOK
. Y > H5Y https://m.edso00.ru/00adf180
CBOWCTBY
31 A3oTHas KuCI0Ta, € PU3NIeCKue U bubnunoreka [JOK
XMMHYECKHUE CBOMCTBA https://m.edso00.ru/00adf306
Hcnonp30BaHne HUTPATOB U COJICH
aAMMOHHS B KQUeCTBE MUHEPATHHBIX
32 oOpeHmit. XUMUYECKOe bubmorexa [JOK
YAODP ' . https://m.edso0.ru/00adf518
3arpsi3HEHUE OKPYIKAIOIIEH CpeIbl
COCTMHEHUSIMU a30Ta
®ochop. Oxcun docdopa (V) u
33 @ocgo pHa$1 KHCH%)Ta (1)@1/1:1)31/1(qe)01<1/1e " bubmorexa HOK
P . https://m.edso0.ru/00adf68a
XUMHUYECKHE CBOMCTBA, ITOJTYICHHE
Hcnonb3oBanue Gocdatos B
34 KauyeCcTBE MHUHEPAIbHBIX YA0OpEHUH. bubnmnoreka [JOK
3arpsi3HEHUE IPUPOAHON CPEb https://m.edsoo.ru/00adfc20
dbocdaramu
Yrnepon, pacnpocTpaHeHuE B
35 npu Ez(e gmﬂzeagde 1 XUMUYECKHUE bubmorexa [JOK
PEPOJE, https://m.edso0.ru/00adfd9c
CBOICTBa
36 Oxkcuapl yraeposa, ux Gpu3ndeckue u bubmuotexa [JOK

XUMHUYECKUE CBOUCTBA.

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




DKOJIOTHYECKHE TIPOOIIEMBI,
CBsI3aHHBIC C OKcHIOM yriepoaa (1V)

37 YronpHas KUCIOTa U €€ CoNn bubmorexa HOK
https://m.edso00.ru/00ae006¢c
[TpaxTuueckas padota Ne 4 o Teme

38 "I[Tomy4yeHue yriieKucioro rasa. bubnunoreka [HOK
KadectBennas peakius Ha kKapOoOHaT- https://m.edsoo.ru/00ae027e
noH"

[TepBoHavanbHbIe MOHATHS 00
39 OpPraHUYECKUX BEIIECTBAX KaK O bubmorexa LHOK
https://m.edsoo.ru/00ae054e
COEIMHEHUSX yriepoa
40 KpemHuuii u ero coemuHeHus bubnmorexa LOK
https://m.edso00.ru/00ae080a
[TpakTuueckast pabota Ne 5. Pemenue

41 JKCIIEPUMEHTAJIBHBIX 33/1a4 110 TEME bubnuoteka [JOK
«Baxnenmue HeMeTauIbl U UX https://m.edsoo.ru/00ae0bf2
COETMHEHUS
KonTponsHnas pabora Ne3 no teme

42 «BaxHelme HeMeTaulbl U UX bubmmorexa [OK

https://m.edsoo.ru/00ae0e18
COETMHEHUS
OO0m1as XxapakTeprucTUKa XUMHYECKUX
AJIEMEHTOB — METAJIIOB.

43 Mertannuueckas CBsI3b U bu6mmorexa [IOK
MeTaJllInYeCcKas KpUCTaUINYeCKast https://m.edsoo.ru/00ae103e
pemérka. Pu3nvecKre CBOMCTBA
METaJIOB
XUMHUYECKUE CBOMCTBA METAJIOB.

44 DNEKTPOXUMHUUECKHUH Psifl bubmmorexa [OK

HaIpsHKEHUH METAILIIOB

https://m.edso0.ru/00ael1156




OO6mue crnocoObI MOTyYeHUs
MeTaymioB. CruiaBel. BerauciieHus mo

45 aBHEHUSIM XUMUYCCKUX PeaKIuil bubmorexa [IOK
P PEaKHi, https://m.eds00.ru/00ae1156
€CJIM OJIMH U3 PEareHTOB COJEPKUT
npuMecHu
46 IloHsiTHE O KOPPO3UU METAIIOB bubmorexa LOK
pp https://m.edsoo0.ru/00ae1278
bu6mmorexa [IOK
47
Lenoureie metas! https://m.edsoo.ru/00ae14b2
48 OKcuabl ¥ THAPOKCUJIBI HATPUS U bubnnoreka [JOK
KaJms https://m.edsoo.ru/00ae14b2
49 [IenoyHo3eMEIbHBIE METAIIBI — bubmuoreka [JOK
KaJIBIIUM U MarHui https://m.edsoo.ru/00ael15e8
50 Baxkneiimme coemUHEHNS KaJIbIIUI bubnmorexa [IOK
A H https://m.edsoo.ru/00ael15e8
51 O0001IeHNE U CHCTEMATH3AIINS
3HAHUN
59 JKEcTKOCTh BOABI U CITIOCOOBI €& bu6mmorexa [IOK
YCTpaHEHUS https://m.edsoo.ru/00ae1886
[TpakTuyeckas padora Ne 6 o Teme
53 "YKECcTKOCTh BOIBI U METOIEI €8 bubmmorexa [IOK
| A A https://m.edsoo.ru/00aelae8
YCTpaHCHUS
bubmuorexa [JOK
54 A i
JTOMUHIH https://m.edsoo.ru/00aelc64
55 AmdoTepHbIe CBOMCTBA OKCHIA U bubnuorexa [IOK
TUJPOKCHIA https://m.edsoo.ru/00aelc64
56 Keneso bubmuorexa [JOK

https://m.edsoo.ru/00ael1d86




OKCI/II[BI, THAPOKCUABI U COJIM JKEJIC3a

bu6mmoreka [IOK

> (1) u xene3a (111) https://m.edsoo.ru/00ae35e6
58 O000111eHNE U CUCTEMATU3ALMS
3HaHUH’
[IpakTuueckas padora Ne 7. Pemenue
AKCIIEPUMEHTAJIBHBIX 33/a4 110 TEME bubmumoreka [IOK
59 .
«BaxxHenmue MeTajuibl U UX https://m.edsoo.ru/00ae3de8
COEJTMHEHUS
Brraucnenus o ypaBHEHUSIM
XUMHUYECKHUX PEAKIIHiA, €CIIH OJIUH U3
60 peareHToB /1aH B H30bITKE WIH bubnnorexa [HOK
COJIEPKUT IpUMECH. BeruncieHnns https://m.edsoo.ru/00ae1750
MacCOBOH JOJH BBIXOJIa MPOTyKTa
peaxkiuu
61 O00011eHNEe U CUCTEMATU3 AL
3HAHHH
Konrtponsnas padora Ne4 o treme
62 «BakHeWmme MeTayuTbl U UX
COEJIMHEHUS»
63 BemecrtBa u maTepuansl B bu6mmoreka [IOK
IIOBCETHEBHOMW KU3HHU YETIOBEKA https://m.edso0.ru/00ae3f50
64 XUMHUYECKOE 3arpsi3HEHNE bubnuorexa [JOK
OKPYIKaOIIEH Cpebl https://m.edso00.ru/00ae4270
65 Ponb xumuu B pereHnu bubnuorexa [IOK
9KOJIOTUYECKHX TTPOOIIeM https://m.edso00.ru/00ae4270
66 PesepBHblit ypok. O6001IeHNE 1 bubmmoreka [IOK
crucTemMaTu3alus 3HaHUI https://m.edsoo.ru/00ae0d0a
67 Peseprubriit ypok. O6001eHNE U bubnmuotexa [JOK




‘ cucTeMaTru3anusa 3HAHHI

68 PesepBueiit ypok. O000mIcHNE U
CHCTeMaTH3aIlusl 3HAHUH

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

bubmuorexa [JOK
https://m.edsoo.ru/00ad9ch2
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YYEBHO-METOJUYECKOE OBECIIEYEHHUE OBPA30BATEJIBHOI'O ITPOIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI JIJIAA YYHEHUKA

8 KVIACC

Xumus. 8 kirace/I"abpuensn O.C., OctpoymoB WN.I'., CnankoB C.A., AknronepHoe o01mecTBo «M31arenbeTBo
«IIpocseienuey;

Xumus 8 kimace. Xumus 8 kiace: yueOnuk / O. C. 'aGpuensia. — 8-e uzz. npepad. — M. : [poda, - (Poccuiickmii
y4EOHHUK).

9 KVIACC

Xumus. 9 knacc/T'abpuensa O.C., Octpoymos N.I'., Cnaakos C.A., AkunoHepHoe o6mecTBo «M3aaTenscTBo
«IIpocBemieHuey;

Xumus 9 kmace: yuebnuk / O. C. I'abpuensn. — 7-e uzn. npepad. — M. : JIpoda — (Poccuiickuii yueOHHK)

METOANYECKUE MATEPHUAJIBI 1JIsd YUUTEJA

8 KJIACC

1. B momorrs mkonsHOMY yuutento. M. 0. ['opkoBenko «Iloypounsie pazpaboTku no xumuu kK yueOHukam: O.
C. TI'abpuensna; H. . Conuna, M. I1. Canuna; I'. E. Pynsurtuca, ®@. I'. ®enpamana» 9 kinacc. «Bako», Mocksa
2005 r.

2. B nmomoms abutypuenty. O. C. 'abpuensan, U. I'. OctpoymoB «Xumust». [TocoOue 11st IKOILHUKOB
cTapunx kiacco u nocrynatomux B BY3s1. JIpoda, Mocksa 2005 r.

3. B nomoms abutypuenty. P. A. Jluaun, B. A. Monouko, JI. JI. AuapeeBa «Xumusi». st IIKOJTbHUKOB
cTapiux kiaccoB U nocrynawimux B BY3el. Teopetnueckue ocHoBbl. Bonpocsl. 3anauu. Tectsl. [loa
penakuueit mpodeccopa P. A. Jluauna 3 — e uznanue, ucnpasiennoe. Jpoda, Mocksa 2004 r.

4. T'abpuensan O.C. [Iporpamma kypca xumuu i 8-11 kiaccoB 0011e006pa3oBaTenbHbIX yUpexkaeHud. — M.:
Apoda;

5. T'abpuensu O.C. Xumus: 8 kiacc : yueOHUK A 0011e00pa3oBaTeabHbIX yupexaenuii. — M.: Jlpoda.

6. M'abpuensu O.C. Uzyuaem xumuto B 8 ki1.: aupaktudeckue marepuansl / O.C. ['abpuensu, T.B. CmupHoBa. —
M.: bauk mroc

7. I'abpuensu O.C., BuckoOoitnukona H.I1., AmykoBa A.B. HactonbHast kHura yuntens. XuMus. 8 KiI.:
Metoaunueckoe nocobue. — M.: [Ipoda;

8. I'abpuensn O.C., Pynos H.H., TonkynoB B.W. Xumuueckuii skcriepuMeHT B 1ikoJie. 8 kiaacc. — M.: [lpoga
9. MunuctepctBo ob6pazoBanus Poccuiickoit denepannu. [Iporpammsl ais 061eo0pa3oBaTeIbHBIX
yupexaennit. Xumus 8 — 11 kmaccsl. -3-e u3nanue, crepeotunHoe - Mocksa; poda, 2002 r. (ctp. 26 — 37).
10. Pabouas nporpamma. Xumusa. kK YMK O. C. I'abpuensna Jlabupunr. py. Uznarenscro "Bako" 2016 r.

11. denepanbHOro KOMIIOHEHTA FOCYAAPCTBEHHOTO CTaHAapTa o01iero oopazoBanus no xumuu (Yacts 1.
OcHoBHoOe o0111ee 00pazoBaHKe) 51 OCHOBHOM 00111€00pa30BaTeIbHOM HIKOJIBI B COOTBETCTBHH C
CYIIECTBYIOIIECH KOHIIETIIUEH XUMHUYECKOTO 00pa30BaHuUs.

12. Xumus: 8 kinacc: KOHTpOJIbHbIE U poBepouHble paboThl kK yueOHuKy O.C. I'abpuensHa «Xumus. 8 kimacey /
O.C. I'abpuensn, [1.H. bepeskun, A.A. Ymakoa u 1p. — M. : lIpoda;

13. Xumus 8 knace. Xumus 8 knacc: yuebnuk / O. C. 'abpuensia. — 8-e uzn. npepad. — M. : [Ipoda, — 2019 1.
287 c. [1] c. : mun. - (Poccuiickuii yueOHUK).

ISBN 978-5-358-21272-5

14. Xumus B Tabnunax 8 — 11 knaccel. CripaBounoe nocodue. ABtop — coctaBureib A. E. Haconosa 10 —e
uznanue, crepeoruntoe. Jpoda, Mocksa 2007 r.

9 KJIACC

1. B nomours mkosnsHoMy yuuteno. M. FO. 'opkoBenko «Iloypounsie pa3paboTku o XuMuu kK yueoHukam: O.
C. l'abpuensina; H. U. Conuna, M. I1. Canuna; I'. E. Pyasutuca, @. I'. ®enpamana» 9 knacc. «Bako», MockBa
2005 1.

2. B momoms abutypuenty. O. C. 'abpuensn, U. I'. OctpoymoB «Xumusi». [TocoOue 1y1st MKOIEHUKOB
CTapIIuX KjaccoB U nocrynarmomux B BY3s1. Jlpoda, Mocksa 2005 r.

3. B momoms abutypuenty. P. A. Jluaun, B. A. Monouxko, JI. JI. AaapeeBa « Xumusi». st IIKOJTEHUKOB
cTapmmx kjaccos u nocrynatonux B BY3s1. Teopetnueckue ocHoBbl. Bonpockl. 3agaun. Tectsl. Ilox
penakumeit mpodeccopa P. A. Jlmauna 3 — e u3znanue, ucnpasiennoe. JIpoda, Mocksa 2004 r.

4. I'abpuensn O.C. [Iporpamma kypca xumuu Juist 8-11 kmaccoB 001e00pazoBaTeNbHBIX YUpPEKACHUN. — M.

Hpoda,



5. Xumus 9 knace: yuebnuk / O. C. I'abpuensin. — 7-e uzn. npepad. — M. : lpoda — 2019 r. 319, [1] c. nn.
(Poccwmiickuii yueOHUK)

ISBN 978-5-358-21507-8

6. 'abpuensu O.C. Uzyuaem xumuto B 9 ki1.: aupaktudeckue Mmarepuansl / O.C. ['abpuensu, T.B. CmupHoBa. —
M.: biuk 1uroc

7. I'abpuensu O.C., Buckob6orinukosa H.I1., AmykoBa A.B. HacTonbHast kHura yuurtens. Xumus. 9 Ki.:
Mertonudeckoe mocooue. — M.: Jlpoda;

8. I'abpuensn O.C., Pynos H.H., Tonkynos B.M. Xumuueckuii skciepuMeHT B 1mkoiie. 9 kinacc. — M.: Jlpoda
9. MunuctepcTBo obpazoBanus Poccuiickoit @enepannu. [Iporpammsl ais 001meo0pa3oBaTeIbHBIX
yupexaenuii. Xumus 8 — 11 kimaccel. -3-e u3ganue, crepeotumnHoe - Mocksa; Ipoda, 2002 r. (ctp. 26 — 37).
10. Pabouas nmporpamma. Xumusa kK YMK O. C. I'abpuensna Jlabupunt. py. M3narensctBo "Bako" 2016 r.

11. denepanbHOro KOMIIOHEHTA FOCYAAPCTBEHHOTO CTaHAapTa ob1iero oopazoBanus no xumuu (Yacts 1.
OcHoBHOe 00111ee 00pazoBaHue) ISl OCHOBHOW 00I1e00pa30BaTeIbHOM IKOJIBI B COOTBETCTBUU C
CYILIECTBYIOIIEH KOHIENINEeH XUMUYEeCKOro 00pa3oBaHusl.

12. Xumus: 9 kinacc: KOHTpOJIbHBIE U poBepouHbIe paboTsl K yueOHuKy O.C. 'abpuensna «Xumus. 9 kmacey /
O.C. I'abpuens, [1.H. bepeskun, A.A. YmakoBa u ap. — M. : Ipoda;

13. Xumus 9 knacc: yueOnuk / O. C. I'abpuenss. — 7-e uza. npepad. — M. : Ipoga — 2019 r. 319, [1] C. un.
(Poccuiickuii yueOnuk) ISBN 978-5-358-21507-8

14. Xumus B Tabnunax 8 — 11 knaccel. CripaBounoe nocodue. ABTop — coctaButeib A. E. Haconosa 10 —e
u3nanue, crepeoruntoe. Jpoda, Mocksa 2007 r.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

8 KVIACC

1) http://nsportal.ru/page/poisk-po-saitu

2) http://www.myshared.ru/theme/prezentatsii-klassnyih-chasov/39/

3) http://mwww.myshared.ru/theme/prezentatsii-klassnyih-chasov/20/

4) http://ulitina.3dn.ru/index/kontrolnye_raboty/0-72

5) http://www.zavuch.info/methodlib/136/30956/ (caiiT 1t yauTenss XAMUA ¥ OHOJIOTHH)
6) http://elenahism.ucoz.ru/load/rabochaja_programma_po_khimii_10 klass_2_chasa_v_nedelju/1-1-0-23
7) https://resh.edu.ru/subject/29/8/

8) https://interneturok.ru (8 xiacc)

9) http://chemistry. narod.ru XuMuK.py: caiit 0 xumun

10) https://skysmart.ru/articles/chemistry

11) TTopran Beepoccuiickoii ouMITHa bl MKOIbHUKOB. http://rusolymp.ru/

12) Pycckwuii o6pa3zoBarensHbIil mopTai. http://www.gov.ed.ru

13) denepanbHbiii poccuiickuii 001eodpazoBarenbHbIil moptai. http://www.school.edu.ru
14) denepanbusblii nopran «Poccuiickoe odpazoBanuey. http://www.edu.ru

15) Topran kommannu «Kupumt u Medoauit». http://www.km.ru

16) O6pa3zoBaresbHbIi mopTan «Yuebay. http://www.uroki.ru

17) XKypnan «Kypwep obpazoBanus». http://www.courier.com.ru

18) Kypnan «BectHuk obpazoBanus». http://www.vestnik.edu.ru

19) Uznarennckuit mom «IIpodkuauray. http://www.profkniga.ru

20) Uznatensckuit oM «1 centsops». http://www.1september.ru

21) ®ectuBanp negaroruueckuil uae « OTKpHITHIA ypok» (M31aTeNbCKUi 1IoM «1 CEeHTAOP»).
http://festival.1september.ru

22) https://elementy.ru/catalog?type=39

23) https://www.alto-lab.ru

24) Unrepuer noprain [polllkomy.pyhttp://www.proshkolu.ru/

25) http://www.mon.gov.ru MuauCTepCcTBO 00pa30BaHUs U HAYKH.

26) Caiit CIAM I'MA: PELLLY BIIP, OI'3, EI'D, I'BD u LIT. https://sdamgia.ru

9 KJIACC

1) http://nsportal.ru/page/poisk-po-saitu

2) http://www.myshared.ru/theme/prezentatsii-klassnyih-chasov/39/
3) http://mww.myshared.ru/theme/prezentatsii-klassnyih-chasov/20/
4) http://ulitina.3dn.ru/index/kontrolnye_raboty/0-72



5) http://www.zavuch.info/methodlib/136/30956/ (caiiT st yuuTenss XUMUAN ¥ OHOJIOTHN)
6) http://elenahism.ucoz.ru/load/rabochaja_programma_po_khimii_10 klass_2_ chasa_v_nedelju/1-1-0-23
7) https://resh.edu.ru/subject/29/9/

8) https://interneturok.ru (9 xmacc)

9) https://skysmart.ru/articles/chemistry/

10) https://www.alto-lab.ru

11) IMopran Beepoccuiickoii onmummuas! mKonbHUKOB. http://rusolymp.ru/

12) Pycckuii o6pazoBatenbHblii moptai. http://www.gov.ed.ru

13) denepanbHblii poccuiickuii 00meoopa3oBaTebhblii moprai. http://www.school.edu.ru
14) ®enepanbublii mopran «Poccuiickoe oopaszosanue. http://www.edu.ru

15) Iopran komnanuu «Kupwint u Medoauii». http://www.km.ru

16) O6pa3zoBarebHbIi mopTan «Yuebay. http://www.uroki.ru

17) Kypnan «Kypnep obpazoBanus». http://www.courier.com.ru

18) XKypnan «Bectuuk obpazoBanus». http://www.vestnik.edu.ru

19) Uznatennckuii gom «IIpodxuuray. http://www.profkniga.ru

20) Uznatensckuii oM «1 centsops». http://www.1september.ru

21) dectuBanp negaroruueckuii uaeit « OTKPBITHIA yPOK» (M3AATSIBCKHIA oM «1 CeHTIOps»).
http://festival.1september.ru

22) https://elementy.ru/catalog?type=39

23) Unrepuet noprain [polllkomy.pyhttp://www.proshkolu.ru/

24) http://www.mon.gov.ru MuHHCTEPCTBO 00pa30BaHUs U HAYKH.

25) Caiir CIAM I'MA: PELLLY BIIP, OI'3, EI'D, I'BD u LT. https://sdamgia.ru
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