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MNOACHUTEJIBHASA 3AIIMCKA

[IporpaMma 1O XUMHM Ha YpPOBHE OCHOBHOIO 00IIero oOpa3oBaHUS
COCTaBJICHA Ha OCHOBE TpeOOBaHUW K pe3yJbTaTaM OCBOEHUS OCHOBHOM
o0pa3oBaTeIbLHON MPOrPaMMbl OCHOBHOTO 00IIIEro 00pa3oBaHus, MPEACTABICHHBIX
B ®I'OC OO0, a Takxke Ha ocHOBe deaepaqbHON paboyeil mporpaMmbl
BOCIIUTAHUS U C YYETOM KOHIICTIIIUH MPENOJaBaHusl y4eOHOTO npeaMeTa « XUuMUsH)
B 00pa3oBatenbHbIX opranu3anusx Poccuiickoit denepanuu.

[Iporpamma mo xuMuM Naé€T MPECTABICHUE O IMENsAX, OOIel cTpaTeruu
OoOy4eHHMs, BOCIHMTAHHS M Pa3BUTUA OOYYAIOIIUXCS CpPEICTBAMHU Y4eOHOTrO
npeaMera, yCTaHaBJIMBAET 00s3aTeNbHOE peIMETHOE coJiepKaHue,
MpEeAyCMaTPUBAET PACIpPEEICHUE €ro IO KiaccaM M CTPYKTYpUpPOBAaHHE IO
paznenaM W TeMaM IMPOTrpaMMbl IO XHUMHUH, OINpeaeseT KOJIUYECTBEHHBbIE U
KaueCTBEHHBIE XapaKTePUCTUKHU coJiep KaHus, PEKOMEHyEMYIO
MOCJEA0OBATEIbHOCTh  U3YYEHUS XUMHUU C YUYE€TOM  MEKIPEIMETHBIX U
BHYTPUIPEIMETHBIX  CBs3€H, JIOTUKM Yy4eOHOro Ipollecca, BO3PACTHBIX
OCOOCHHOCTEM OOydJarolIuxcs, ONpeaAesisieT BO3MOXXHOCTH TMpeaMera  JJis
peanuzainuu TpeOOBaHUI K pe3yJibTaTaM OCBOCHHUSI OCHOBHOUM 00pa3oBaTelIbHOM
IpOrpaMMBbl Ha YPOBHE OCHOBHOTO OOIIETO 00pa3oBaHMs, a TaKkKe TPEOOBaHMM K
pe3yibTaTaM 00y4YeHUsI XUMUU Ha YPOBHE LieNiel U3yUYeHUs MpeMeTa U OCHOBHBIX
BUJIOB Y4YEOHO-TIO3HABATENIbHON JIEATEITLHOCTH OOYyYalolmerocs IO OCBOCHHIO
y4eOHOTr0 CO/IepKaHMUs.

3HaHWE XWMHH CIYXUT OCHOBOW [isi (OPMHPOBAHUS MHPOBO33PECHHS
oOy4aromerocsi, €ro MpeACTaBICHUI O MAaTepUaIbHOM €JIMHCTBE MUPA, BAXKHYIO
poiib UrpatoT (GopMuUpyeMble XUMHUEU MPECTaBICHUS O B3aUMOIPEBPAIICHUIX
DPHEPTrUU M 00 HBOJIIOIMHU BEIIECTB B MPHUPOJE, O MyTAX PEHICHHS TriI00aIbHBIX
npo0ieM YCTOMYMBOIO pPAa3BUTHS YEJIOBEUECTBA — CBHIPHEBOM, SHEPreTHUECKOM,
MUIIEBOI U 3KOJOTHYECKON O€301aCHOCTH, MPOOJIEM 3IpaBOOXPAHEHHUS.

N3ydeHne xumuu:

CIIOCOOCTBYET  pealM3allid  BO3MOXXHOCTEH  JJII  CaMOpas3BUTUS |
dbopMupOBaHUS KYJIbTYPbI JUYHOCTH, €€ 00I11IeH U (PYyHKIIMOHATBLHON I'PaMOTHOCTH;

BHOCUT BKJIaJ, B (OPMUpOBAHME MBIIUICHHS U TBOPUYECKUX CIHOCOOHOCTEM
oOy4arolmuxcs, HAaBBIKOB HMX CaMOCTOSITEIbHOW y4eOHOW JIeSITEIbHOCTH,
HKCIIEPUMEHTAJILHBIX W HCCIEIOBATEIbCKUX YMEHUU, HEOOXOIMMBIX Kak B
MOBCEHEBHOM JKU3HU, TaK U B TPO(PECCHOHATILHOM eI TEIbHOCTH;

3HAKOMHUT CO CHEIU(UKONW HAYYHOTO MBIIICHUS, 3aKJIaJIbIBAET OCHOBBI
I[EJIOCTHOTO B3IUIsIIa HA €IMHCTBO MPUPObI M YEJIOBEKA, SBJISICTCS OTBETCTBEHHBIM
ATarnoM B POPMHUPOBAHUU €CTECTBEHHO--HAYUYHOU IPaMOTHOCTH OOyYaromuXcs;



crocoOCTBYeT (hOPMHUPOBAHUIO IIEHHOCTHOTO OTHOIICHUS K €CTECTBEHHO-
-Hay4HbIM 3HAHMSM, K IPUPO/JIE, K UEIIOBEKY, BHOCUT CBOM BKJIaJ B SKOJIOTHYECKOE
oOpa3zoBaHue 00yUYarOIIUXCS.

JlanHble HampaBlieHHs B OOYYEHMM XHMHHM OOECHEYMBAIOTCS CHEelU(pUKON
comepkaHusi  y4eOHOTO  TMpeaMeTa, KOTOPBIA  SBISAETCS — TEAarOorm4ecKu
aJIalTUPOBAHHBIM OTpa)KeHHeM 0a30BOM HAYKH XMMHH Ha OTMPeeIEHHOM dTare eé
pa3BUTHAL.

Kypc xumMun Ha ypoBHE OCHOBHOTO 00IIero oOpa3oBaHUs OPUEHTHPOBAH Ha
OCBOCHHE OOYYaIOIIUMHCS CUCTEMBI IMEPBOHAYAIBHBIX MOHITUNH XUMHH, OCHOB
HEOPraHMYECKOM XHUMHM W HEKOTOPBIX OTACIBHBIX 3HAYUMBIX TMOHSITUH
OPraHUYECKON XUMUHU.

CtpykTypa coaepkaHusl MPOrpaMMbl IO XMMHUHU cPopMHpOBaHa Ha OCHOBE
CHUCTEMHOI0 mojaxoaa K €€ mzyueHuto. Cojaep:kaHue CKIIAIbIBAETCS U3 CUCTEMBbI
MOHATUN O XUMHYECKOM JJIEMEHTE U BEIIECTBE U CUCTEMBI TOHATUH O XUMHUYECKOU
peaknuu. OO0e d3TH CHUCTEMBI CTPYKTYPHO OPTaHW30BaHBI TI0 TPHHIIUITY
MOCJIEA0BATEIBHOTO PAa3BUTHS 3HAHUII HA OCHOBE TEOPETUUYECKUX MPEICTABICHUN
Pa3HOTO YPOBHSI:

— aTOMHO--MOJIEKYJISIPHOTO YUYEHUSI KAK OCHOBBI BCET'0 €CTECTBO3HAHUS;

— Ilepuonnueckoro 3akona /1. . MeHaeneeBa Kak OCHOBHOI'O 3aKOHA XUMUH;

— YYEHHS O CTPOCHHH aTOMa U XUMUYECKOW CBSI3H;

— TpEeACTaBICHUN 00 AIEKTPOJIUTUYECKOW JUCCOLMAIMU BEIIECTB B
pacTBOpax.

Teopernuecknue 3HAHUS PACCMATPUBAIOTCS HA OCHOBE AMIIUPUYECKU
MOJTYYE€HHBIX U OCMBICJIICHHBIX (DaKTOB, Pa3BHUBAIOTCS MOCJIEAOBATEIBLHO OT OJTHOTO
YPOBHSI K JIPyrOMY, BBINIONHSAA (QYHKIMM OOBSCHEHUS W IPOTHO3UPOBAHUS
CBOWCTB, CTPOCHHUSI MU BO3MOKHOCTEH MPAKTUYECKOrO MPUMEHEHHUS M MOITYYECHUS
M3y4aeMBbIX BEIIECTB.

OcBoeHHE TMPOrpaMMbl IO XHUMHH  CIIOCOOCTBYET  (POPMHPOBAHHUIO
IIPEJICTABJIECHNUS O XUMUYECKON COCTABIISAIOLIEH HAYyYHON KapTUHBI MUPA B JIOTUKE
€€ CHCTEMHOM MPHUPOAbI, IEHHOCTHOTO OTHOLICHUS K HAYyYHOMY 3HAHUIO U
METOJaM MO3HaHWs B Hayke. M3yueHue XMMUM NOPOUCXOAUT C MPHUBJICUECHUEM
3HAHUW U3 paHee H3YUYEHHBIX YUYeOHBIX MpeaMeToB: «OKPYXKAOIUA MUPY,
«buonorus. 5—7 knacce» U «Pu3nka. 7 Kiaccy.

[Ipy wu3yuyeHUM XUMHHM TPOUCXOAUT (POPMHUPOBAHUE 3HAHUN OCHOB
XUMHUYECKOM HAyKu Kak 00JIaCTU COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUYECKON
JEATENBHOCTH YEJIOBEKA M KAaK OJHOTO M3 KOMIIOHEHTOB MHPOBOM KYJBTYPHI.
3amaua y4eOHOTrO mpeaMera COCTOMT B (OPMHUPOBAHUU CHUCTEMBl XUMHUUYECKHX
3HaHUN — BaKHEUIUX (PaKTOB, MOHATHUM, 3aKOHOB M TEOPETHUCCKUX TOJIOKEHUM,
JIOCTYIHBIX O00O0OIIEHU MHPOBO33PEHUECKOTO XapakTepa, s3blka HayKd, B



OpUOOIIEHUU K HAyYHBIM METOJaM T[IO3HAHHWS TPU H3YYEHUU BEIIECTB U
XUMHUYECKUX peakiui, B GOPMUPOBAHUM U PA3BUTUU MO3HABATEIHHBIX YMEHUN U
WX TPUMEHEHUH B Y4eOHO-TIO3HABATEIBHOM H  y4eOHO-HCCIIEeI0BaTEIbCKON
JIeATeIbHOCTH, OCBOEHHUM TpaBWJI O€30MaCHOrO0 OOpallleHHs C BEIIECTBAMU B
MTOBCEHEBHOM KU3HMU.

[Ipn u3yyeHUM XMMUU HAa YPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHMs BaKHOE
3HauYEHWE MPUOOPENH TaKHe MeJH, KaK:

— (dopmupoBaHHe HMHTEIJIEKTYaJlbHO pPa3BUTOM JMYHOCTH, TOTOBOM K
caMOOOpa30BaHUIO, COTPYJHUYECTBY, CAMOCTOSATEIbHOMY MPUHITUIO PEUICHUN,
CIIOCOOHOM alanTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBUSIM KU3HU;

— HampaBJICHHOCTh  OOy4Y€HHsSI Ha CHUCTEMaTH4YEeCKOe MPHUOOIICHUE
OOyJarmuXcs K CaMOCTOSTEIHHOW MO3HABATENHLHON JEATEIHbHOCTH, HAyYHBIM
METO/JaM TMO3HaHus, (GOPMHUPYIOIUM MOTHBALMIO M Pa3BUTHE CIOCOOHOCTEH K
XUMUH;

— o0ecredeHne yCaoBUid, CIIOCOOCTBYIOIMIUX MTPUOOPETEHHIO 00YyYarOIIUMUCS
OTbITa Pa3HOOOPA3HON NEATETBLHOCTH, IMO3HAHMS M CaMOIO3HAHUS, KIIHOUEBBIX
HaBBIKOB (KJIFOYEBBIX KOMIIETCHIMM), MMEIOIIUX YHUBEpPCAJIbHOE 3HAYEHUE IS
Pa3IUYHbBIX BUJOB JEATEIbHOCTH;

— (dopmupoBanue oOmeld (QyHKIIMOHATIBHOW W  €CTeCTBEHHO-HAyYHOU
IrPaMOTHOCTH, B TOM 4YHCJIE YMEHUW OOBACHATHP W OICHUBATH SBICHUS
OKPY’KaIOLIEr0 MUpa, UCHOJIb3Yysl 3HAHUS M OIbIT, MOJIYyYECHHbIE MPHU H3YYEHUU
XUMUHU, MNPUMEHSTh HMX IMPU PEIIEHWHU MpoOJeM B TMOBCEAHEBHON >XH3HU U
TPYAOBOM JIEITEIHLHOCTH;

— ((opMupoBanre y o0OydYarOlmUXCd TyMAHUCTHYECKUX OTHOIICHUH,
MOHUMAHUS IIEHHOCTH XWUMHUYECKUX 3HAHWM IS BBIPAOOTKH DKOJIOTHYECKU
1[EJI€CO00Pa3HOr0 TOBENEHUS B OBITY W TPYIOBOM JESATEIBHOCTH B IENAX
COXPaHEHHMS CBOETO 37I0POBbS M OKPY’KAIOIIEH MPUPOJTHOU CPE/IbI;

— pa3BUTHE MOTHUBAIIMU K OOYUYEHHIO, CIIOCOOHOCTEH K CaMOKOHTPOIIO U
CaMOBOCHIHMTAHUID Ha OCHOBE YCBOEGHHMS OOIIEYEIOBEUECKUX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOpY MpO(MIisi U HAMpaBICHHOCTH AAJIbHEHIIIErO
oOy4eHusl.

OOmiee 4YKMCIO dYacoB, OTBEAEHHBIX I HW3YYEHUS XHUMHUU Ha YpOBHE
OCHOBHOTO 00111eT0 00pa3oBaHms, cocTaBiseT 136 yacoB: B 8 kinacce — 68 yacoB (2
yaca B HeJIeqr0), B 9 kimacce — 68 yacoB (2 yaca B HEJIEITIO).



COAEPKXAHME OBYUYEHUSA

8 KJIACC

IlepBoHaYa/IbLHbIE XUMUYECKUE TOHATHUS

[Ipenmer xumuun. Ponb XMMUM B KU3HU YeNOBEKa. XUMHS B CUCTEME HayK.
Tena wm BemectBa. DU3MUYECKHE CBOWCTBA BEMIECTB. ATrpEraTHOE COCTOSIHUE
BemlecTB. [loHsATHE O MeTojaxX MO3HAHUSI B XUMHUU. YHCTBhIE BEIIECTBA U CMECH.
CniocoOnI pazeneHust cMeceil.

ATOMBI ¥ MOJIEKYJIbl. XHUMHUYECKHE 3JIeMEHThl. CHUMBOJBI XUMHYECKUX
aneMeHTOB. [IpocThie U ClIOXKHBIE BellecTBa. ATOMHO-MOJIEKYJISIPHOE YUEHUE.

Xumudeckas ¢Gopmyna. BaleHTHOCTP aTOMOB XHUMHUYECKHX DJIEMEHTOB.
3akOH TMIOCTOSIHCTBAa cocTaBa BewlecTB. (OTHOCHTENbHAs aTOMHAas —Macca.
OTHOcHUTeNnbHAsT MOJICKYJISIpHAs Macca. MaccoBast 10711 XUMHUECKOTO JJIEMEHTa B
COCIMHEHUHU.

KommuecTBo BemecrBa. Moiib. MonsipHas macca. B3auMocBsi3p KOJIMYECTBA,
Macchl M 4YHCJIa CTPYKTYPHBIX eAUHUI] BemectBa. Pacuérel mo dopmynam
XUMUYECKUX COCTMHEHUH.

du3nyecKue U XUMHUUYECKUE SBJICHUSI. XUMHUUECKas peakius U €€ MpUu3HaKH.
3aK0H COXpaHEHHS MacChl BEIECTB. XMMHUUYECKHe ypaBHeHUs. Knaccuduxarus
XUMHUYECKUX PEaAKINil (COeMHEHUS, PA3IOKEHUS, 3aMEILIEHUs, 0OMEHA).

Xumuyeckuiui IKCnepumenm:

3HAKOMCTBO C XMMMUYECKOUN MOCY0M, mpaBuiiaMu padbOThl B J1a00OpaTopuu u
npuémMamMu 00paIeHus ¢ JIabopaTOpHBIM O00OpPYAOBAHUEM, U3YUCHUE U OMUCAHUE
¢bu3nYecKnX CBOWCTB O0pa3lloB HEOPraHMYECKUX BEIIECTB, HAOJIOJCHUE
busnueckux (MJIaBJICHUE BOCKA, TasHUE JIbJa, PAaCTUPAHHE caxapa B CTYIIKE,
KUIICHHE W KOHACHCAIMS BOJbI) U XMMHYECKUX (TOPEHHUE CBEYHU, MPOKATHBAHUE
MEJIHOM TIPOBOJIOKH, B3aUMO/JICHCTBUE Mejla ¢ KUCJIOTON) sIBICHUM, HAOII0ICHUE U
OMKMCaHWE MPU3HAKOB MPOTEKAHUS XUMHUUECKUX peakiuil (pasinokeHue caxapa,
B3aMMOJICUCTBUE CEPHOM KHUCIIOTHI C XJIOPUAOM Oapus, pa3ioKeHHWE THAPOKCHIA
meau (11) mpu HarpeBaHuu, B3auMOJIEHCTBHE Keje3a ¢ pactBopoM conu meau (11),
M3YUYEHHUE CIOCOOOB pa3jeieHUs] CMECEed: ¢ MOMOIIbI0 MarHuTa, GUILTPOBAHUE,
BbITIApYBaHUE, JUCTUIUISAIMS, XpoMaTorpadus, mpoBeJcHUEe OYUCTKU MOBAPEHHON
COJIM, HAONIOJICHHWE W  ONHCAaHUE  pe3yJIbTaTOB  MPOBEJICHHUS  OIbITA,
WUTIOCTPUPYIOLIETO 3aKOH COXPAHEHWS MACChl, CO3JaHUE MOJENEH MOJIEKYJI
(1IapocTepKHEBBIX ).

BaxHelliue npeacTaBUTe Il HEOPraHUYECKUX BELIECTB

Bo3nyx — cmech razoB. CoctraB Bo3ayxa. Kuciopoa — 3a€MEHT U MpocToe
BelecTBO. HaxoxaeHue kuciopona B mpupoje, (U3MYECKUE U XUMHUUYECKHUE
cBoiictBa (peakumuu TopeHus). Oxcumpl. [Ipumenenue xucimopoma. CrocoObl



MOJIYYeHHUS] KUCTopoAa B J1abOpaTOpuud W MPOMBINUICHHOCTH. KpyroBopor
KHciopoza B mpupoae. O30H — aIoTpornHas MOAU(PUKALIHS KUCIOPO/Ia.

TenmoBoit 3h(PeKkT XUMHUUECKON peakluh, TEPMOXUMUUYECKHUE YpaBHEHHS,
DK30- M DHAOTEPMHUYECKHE pEeaKuu. TOIUIMBO: yrojb W METaH. 3arpsA3HEHUE
BO3/lyXa, yCWJICHHE MapHUKOBOTO (pdekTa, pazpyiieHrne 030HOBOTO CIIOSI.

Bomopon — anemeHT mM mpocrtoe BemectBo. Haxoxxaenue Bogopoaa B
npupoae, GU3NYECKHEe ¢ XUMUYECKHE CBOWCTBA, MPUMEHEHHE, CIOCOObBI
noyuyeHust. Kucnotsl u comnm.

Momnsipabiii 00bEM ra3oB. Pac4€Tsl Mo XUMUUECKUM YPaBHEHUSIM.

dusnueckue CBOMCTBA BOAbL. Bojga kak pactBoputTenb. PacTBOpBI.
HacepilieHHbIE M HEHACBIMIEHHBIE PAacTBOPBL. PacTBOPUMOCTH BEIIECTB B BOJE.
MaccoBas 10751 BellecTBa B pacTBOpe. XUMHUUYECKUE CBOMCTBA BOAbl. OCHOBaHUSI.
Ponp pacTBOpOB B IpupoZie U B KU3HU 4deloBeKka. KpyroBopor Boabl B IpUpPO/IE.
3arpsi3HEHHE NpUPOAHBIX BoA. OXpaHa U OYMCTKA MPUPOIHBIX BOJI.

Kiaccudukanus Heopranumdeckux coemuHeHuil. Oxcuabl. Kiraccudukanuys
OKCUJOB:  cosieoOpa3yroniue  (OCHOBHBIC, KHCJIOTHbIE, aM(OTEpHBIE) U
HecosieoOpaszyromue. Homenknarypa okcuaoB. Duznueckue U XUMHUYECKUE
CBOMCTBA OKCUJIOB. [lomyuenune okcuaos.

OcHoBanus. Knaccudukanuss ocCHOBaHMM: MIENOYM U HEPACTBOPUMBIE
ocHoBaHuA. HomeHknatypa ocHoBaHni. PU3MYECKHE M XHMHYECKHE CBOKCTBA
ocHoBaHuU. [lomyyeHne ocHOBaHUM.

Kucnotsl. Knaccuduxanus xkucnor. Homenknatypa kucinot. duszndeckue u
XUMHUYECKUE CBOMCTBA KHUCHOT. Psan axktuBHoctu mertamnoB H. H. bekerosa.
ITony4yeHue KUcIor.

Conu. Homenkiatypa coseil. @u3nyecknue U XMMHUYECKUE CBOMCTBA COJIEH.
[TonmyuyeHue coiei.

['eHeTnyeckas CBI3b MEXKY KJIaCCaMU HEOPTAaHUYECKUX COEAUHEHUM.

Xumuyeckuiui IKcCnepumenm:

Ka4E€CTBEHHOE ONPEJECICHUE COAECPKAHUS KHUCIOPOAa B BO3AYyX€, MOJYUYEHHUE,
coOupaHue, pacro3HaBaHWE M M3YYCHHE CBOMCTB KHUCJIOPOJa, HAOIIOJCHUE
B3aHUMOJICMCTBUSL BEIIECTB C KHCIOPOAOM H YCIOBUS BO3HUKHOBCHUS U
MpeKpalieHus ropeHus (moxapa), O3HAKOMJIEHHE C oO0pa3liaMu OKCHUIIOB U
OMMCAHHE WX CBOWMCTB, MOJy4YeHUE, COOMpaHHE, PACHO3HABAHME U U3YyUYCHHE
CBOMCTB BOJI0pojia (TOpeHHE), B3auMocicTBre Bojgopoaa ¢ okcugoMm menu (I1)
(BO3MOXHO HCIOJB30BAaHUE BHIEOMATEPUANIOB), HaOMIOJEHNE OOPA3IOB BELIECTB
KOJMYECTBOM | MOJIb, HCCIEOBAaHUE OCOOCHHOCTEM pACTBOPEHHUSI BEIIECTB C
pa3IMYHONM PAcTBOPUMOCTBIO, TPUTOTOBJIEHUE PACTBOPOB C ONPEACIEHHOM
MAaCCOBOM JI0JIE PaCTBOPEHHOTO BEILIECTBA, B3aMMOJICHCTBUE BOJABI C METAJIIaMU
(HaTpyeM ©  KaibllueM) (BO3MOXHO HCHOJIb30BAHUE BUJIEOMATEPHUAIIOB),



UCCJIeIOBaHUE O0pa3OB HEOPTaHWYECKUX BEIIECTB PA3IUYHBIX KIACCOB,
HaAOJII0ICHNE U3MEHEHUS OKPACKH MHIAMKATOPOB B PACTBOPAX KUCIOT M IEIOYEH,
uzydyeHue B3aumojeiictBus okcuga meau (IlI) ¢ pacTtBopoM cepHOW KHUCTOTHI,
KUCJIOT C METaJIaMH, pPEaKIUid HEeUTpalIu3aluu, IOJYYEeHUE HEPACTBOPUMBIX
OCHOBAHMWM, BBITECHEHHWE OJHOTO METAJUIa APYTMM K3 PACTBOPA COJIA, PELICHUE
DKCIIEPUMEHTAIIBHBIX 3a/1ad 1o TeMe «BaxHenmne KiacCchl HEOPraHUYEeCKHUX
COCITMHEHUI.

Iepuonuueckui 3axkoH u Ilepuoauueckass cucreMa XHUMHYECKHX
iemMeHnToB JI. U. MenaeneeBa. CtpoeHue aroMoB. XUMHYECKasi CBA3b.
OKuCIUTETBbHO-BOCCTAHOBUTEIbHBIE PeaKIUu

[lepBbie TOMBITKH KIACCU(DUKAIIUKA XUMUYECKUX dJeMeHTOB. [loHsiTHE O
rpynmnax CXOJHBIX JJIEMEHTOB (IIEJIOYHbIE M IIEIOYHO3EMEIbHbIE METaJUIbl,
raJIoreHbl, UHEPTHBIE Ta3bl). DJIEMEHThI, KOTOpPbIe 00pa3yoT aM(pOTEPHBIE OKCHUIbI
Y TUJPOKCUBI.

[Tepnonnueckuit 3akoH. [lepuonnueckas cucteMa XMMAYECKHUX 3JIEMEHTOB /1.
U. MengeneeBa.  KopoTkomepuonHas u  JJIUHHOMEpUoAHass  (HOpMBI
[Tepuognueckout cucrembl xumuueckux 3iaemeHToB [l. . Menneneea. [lepuobl
u rpynnsl. DOusnyeckuil CMBICI IOPALKOBOIO HOMEpA, HOMEpPOB IIepUoaa MU
TPYNIBI 2JIEMEHTA.

Crpoenune atomoB. CoctaB aTOMHBIX saep. M3otonsl. Onexktponsl. CtpoeHne
AJIEKTPOHHBIX ~ 000JI04eK aToMOB TepBhIX 20 XUMUYECKUX  DJIEMEHTOB
[Tepuognueckoir cucremnl . M. MeHnueneeBa. XapaKTEpUCTUKA XUMHUYECKOTO
AJIEMEHTA 110 ero nosoxeHuro B [lepuoanyeckoint cucreme /1. . Menneneena.

3aKOHOMEPHOCTH HW3MEHEHHUs pajnyca aTOMOB XHWMHUYECKUX DJIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOKWCTB IO IPYNIIaM U EPUOJAM.

3nauenue [lepuoauueckoro 3akoHa u [lepruoauyeckoil CUCTEMBI XUMUYECKUX
AJIEMEHTOB I Pa3BUTUA Haykh W npaktuku. [[. M. MenneneeB — y4yéHbI U
rpakJaHUH.

Xumuyeckass cBsA3b. KoBasieHTHast (MOJIApHAsT YW HEMNOJIAPHAs)) CBS3b.
DIEeKTPOOTPUIATEILHOCTh XUMHUECKUX 3JIEMEHTOB. IOHHAs CBS3b.

Crenenb  okucieHusa. OKHUCIUTENbHO--BOCCTAHOBUTEIbHBIE  PEAKIIMH.
[Tponiecchbl OKMCIEHUSI U BOCCTaHOBJIEHUS. OKUCIUTENIN U BOCCTAHOBUTEIIH.

Xumuueckuit IKCnepumMenm:

M3yueHHE OO0pa3loB BEHIECTB METAUVIOB M HEMETAJJIOB, B3aUMOJCHCTBHE
TUAPOKCHAA LHWHKA C PacTBOpaMH KHCJIOT W IIEJIIOYEH, MPOBEICHUE OIBITOB,
WUTIOCTPUPYIOIINX — IPUMEPBI  OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIX  PEAKLIMMI
(ropenue, peakiiy pa3ioKeHHs], COSTUHEHU).

Mesicnpeomemmuoie ceasu



Peanuzamnusa MeXNpeIMETHBIX CBS3€M MpU M3YUYCHUMHM XUMHHM B 8 Kjacce
OCYILIECTBISIETCS 4Yepe3 MCIOJIb30BaHHE KaK OOIMMX €CTECTBEHHO--HAyYHBIX
MOHSATUM, TaK W MOHATHH, SBIISIONIUXCS CUCTEMHBIMH JUISI OT/ACIBbHBIX MPEIMETOB
€CTECTBEHHO--HAYYHOT'O [IUKJIA.

OOmue ecTeCTBEeHHO--HAyUYHbIE TIOHATHS: HAYYHBIN (paKT, TUIOTE3a, TEOPHS,
3aKOH, AaHaln3, CHHTe3, KiIacCupUKalus, NEePUOJAUIHOCTh, HAOIIOJEHUE,
AKCIIEPUMEHT, MOAECINPOBAHHUE, U3MEPEHHUE, MO/JICITb, SIBJICHUE.

®dusuka: Marepusi, aTroM, OHJEKTPOH, MIPOTOH, HEUTPOH, HOH, HYKIIH]I,
M30TOMBI, PAAMOAKTUBHOCTh, MOJICKYJa, AJIEKTPUYECKUN 3apsjl, BEUIECTBO, TEJO,
00BbEM, arperaTHoe COCTOSIHUE BEIIECTBA, a3, (U3UYECKUE BEIMYMHBI, €IUHUIIbI
HM3MEpPEHUs1, KOCMOC, TIJIaHEThI, 3BE3/1b1, COJIHIIE.

buonorus: dorocunres, apixanue, ouocdepa.

['eorpadus: armocdepa, rtuapochepa, MHUHEpaAIbl, TOPHBIE IOPOIHI,
MOJIE3HBIE UCKONIAEMbIE, TOTUIMBO, BOJIHBIE PECYPCHI.

9 KJIACC

BemecTBO U XMMHYECKAs] peaKUMsi

[Tepronnueckuii 3akoH. [lepuoanueckas cucteMa XMMHAYECKUX 3JIEMEHTOB /I,
N. MenneneeBa. CtpoeHHE aTOMOB. 3aKOHOMEPHOCTM B HW3MEHEHHUHM CBOWCTB
XUMUYECKUX DJIEMEHTOB TIEPBBIX TPEX TMEPUOJOB, Kaius, KaJbIUI W HUX
COCOUHEHUN B COOTBETCTBMU C IIOJIOKECHUEM 3JIEMEHTOB B Ilepuoanueckoii
CHUCTEME U CTPOCHUEM MX aTOMOB.

CtpoeHue BemiecTBa: BHJbl XMMHYECKOW CBSI3U. THUMBI KPUCTALIMYECKHUX
PELIETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT TUIA KPUCTALIMYECKOU PEIIETKH U
BHUJIa XUMHYECKOMU CBSI3U.

Knaccudukaius 1 HOMEHKIATypa HEOPTraHUYECKUX BEIIECTB. XHUMHUCCKUE
CBOMCTBA BEIIECTB, OTHOCSIIMXCA K Pa3IMYHBIM KJIacCaM HEOPraHUYEeCKUX
COCMHEHUMN, TEHETUYECKAasl CBSI3b HEOPraHUYECKUX BEIIECTB.

Knaccudukanys XuMUYECKUX peakiuid Mo pa3IMuHbIM MpU3HaKaM (110 YUCTY
U COCTaBy YYAaCTBYIONIMX B PEAKIWHM BEIIECTB, MO TEIIOBOMY 3G (dEKTy, 1Mo
M3MEHCHMIO CTEIIEHEH OKHMCIICHUS XMUMHYECKHX DJIEMEHTOB, IO OOPAaTUMOCTH, IO
YYacTHIO KaTaau3aTopa). DK30- U SHJIOTEPMUUYECKUE PEAKINU, TEPMOXUMUUYECKHE
ypaBHEHHUS.

[lonarue o ckopocT XuMuUuyeckoil peakiuu. [loHsTue o0 oOpaTUMBIX H
HEOOPATUMBIX XUMUUYECKUX peakiusix. [IoHATHEe 0 TOMOTeHHBIX M IeTePOTCHHBIX
peakuusx. [lonstue o karamuse. [lonsTre 0 xumuueckom paBHoBecun. DakTopsl,
BIIUSIONIME HAa CKOPOCTh XUMHMYECKOM PEAKIMU M TOJ0XKEHHUE XUMHUUYECKOIO
paBHOBECHSL.

OKHUCIUTENHHO-BOCCTAHOBUTENIbHBIC ~ PEAKI[MU,  DJICKTPOHHBIM  OanaHc
OKHCJIUTEIILHO-BOCCTAHOBUTEIILHOM peaKuuu. CocraBiienne YpaBHEHUM



OKHCIIUTENbHO--BOCCTAHOBUTENIBHBIX ~ PEaKlIMl € UCHOJIb30BaHUEM METOJa
AIIEKTPOHHOTO OajaHca.

Teopus 2JIEKTPOTUTUUECKON TUCCOIUAIUN. DJIECKTPOJIUTHI U HEIJICKTPOIUTHI.
Katnonsl, annonsl. MeXaHU3M JHUCCOLMAIIMU BEIIECTB C Pa3IUYHBIMU BUIAMU
xuMuueckoil cBsa3u. Crenenp aqucconuan. CUIIbHbIE U CA0bIE SJIEKTPOJIUTHI.

Peakiiuu noHHOTO 0OMEHa. Y CIOBHS MPOTEKAHUS PEaKIUii HOHHOTO OOMEHa,
MOJIHBIE M COKpallléHHbIE HMOHHBIE YypaBHEHUs peakiuil. CBoWCTBa KHCIOT,
OCHOBaHMM U coJeil B CBeTe MpEACTaBICHUN 00 3IEKTPOIUTUUYECKOMN
nucconmani. KauecTBeHHbIE peakiiui Ha MOHBL. [[oHSATHE O THAPOIN3E COJIeH.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHUE C MOJCIISIMU KPUCTAIMYECKUX PEIIETOK HEOPraHUYECKHUX
BEIIIECTB — METAJJIOB W HEMeTasioB (Tpadura M anmasa), CIOXKHBIX BEIIECTB
(xJopuaa HaTpus), UCCIEOBAHUE 3aBUCUMOCTH CKOPOCTH XUMHUYECKON peakinu
OT BO3JEHUCTBUSl Pa3UYHBIX (PAKTOPOB, HCCIEIOBAHUE DJICKTPOIPOBOJIHOCTH
pacTBOpPOB BEHIECTB, IMpOLECCAa IUCCOUMALMU KHCIOT, IIEJIOYEe U COJIeHn
(BO3MOXXHO  HCMOJB30BAHME BHUJEO MAaTEPHAIIOB), IPOBEJCHHE  OIbBITOB,
WUTIOCTPUPYIOUIUX ~ NPU3HAKU  TPOTEKAHHWs  peakuMid HOHHOro  oOMeHa
(oOpazoBaHue oOcajka, BBIJCICHHE Ta3a, O0Opa3oBaHHE BOJbI), OIBITOB,
WUTIOCTPUPYIOIINX ~ MPUMEPHI  OKHUCJIUTEIbHO-BOCCTAHOBUTEIBHBIX  PEAKLIMI
(ropenue, peakiuu paslioKEHHUs, COCTUHEHHs), PACIO3HABAHUE HEOPTaHUYECKUX
BEIIECTB C TIOMOIIBIO KAUYECTBEHHBIX pEaKIUMid Ha HOHBI, pEIICHUE
HKCHEPUMEHTAIBHBIX 3a]1a4.

HemeTaJibl U1 MX COeIMHEHUS

OO6mas xapakTepucTuka rajgoreHoB. (OCOOEHHOCTH CTPOCHHS aTOMOB,
XapakTepHbIEe CTENeHU okucieHus. CTpoeHue U (PU3NUYECKHE CBOMCTBA MPOCTHIX
BEIIECTB — TrajoreHoB. XHMMHUUYECKHE CBOWMCTBA Ha IIpUMEpPE  XJopa
(B3aUMOJEHCTBUE C MeETaJlaMd, HEMeTaUlaMH, IeJo4aMH). XJIOPOBOJIOPO/I.
ComngHasi KUCIIOTAa, XMMUYECKUE CBOMCTBA, MOJy4YEeHUE, NMpUMEHEHuE. [lelicTBue
XJOpa W XJOPOBOJOPOJA HA OpPraHM3M YeJOBEKa. BakHeWlne XJIOpuabl U UX
HaXO0XJCHHUE B IPUPOJIE.

Oo6mas xapakrtepuctuka 3meMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEepHbIE cTereHu okucieHusi. CTpoeHue u (pumyeckue CBOMCTBA
MPOCTHIX BEUIECTB — KUCIOPO/A U Ccepbl. AJIOTPOITHbIE MOAU(DUKAIIMN KUCIOPOIa
U cepbl. XumMuyeckue cBoiicTBa cepbl. CepoBOIOPO, CTPOCHUE, (PUBHUECKHE U
XUMHUYecKue cBoucTBa. OKCUABI CEpbl KaK MPEACTABUTENIM KUCIOTHBIX OKCHJIOB.
CepHast kuciora, (Qu3MUEeCKHe W XHMHYECKHE CBOWMCTBa (00IIMEe Kak
MpEeACTaBUTENA Kjacca KHCIOT W chenuduyeckue). XHUMHUYECKHE pPEaKIuu,
JeXale B OCHOBE ITPOMBIIIJIEHHOTO CIOCO0a TMOMYYEHHS CEPHOM KHCIOTHI.
[Ipumenenue cepHoil KUCIOThI. COJIM CEpHOI KHCIOThI, KAUECTBEHHAS PEaKLMs Ha



cynb(dar-uon. Haxoxaenue cepbl U €€ COCIMHEHHN B TpHUpPOaE. XUMHUYECKOE
3arpsi3HEHHE OKPYKAIOIIEH Ccpeabl COCNUHEHUSIMHU Ccepbl (KUCIOTHBIE JOXKIH,
3arps;3HEHHE BO3/lyXa U BOJIOEMOB), CIIOCOOBI €T0 MPEI0TBPAILICHUSI.

OOmas xapaktepuctuka 31eMeHTOB VA-rpymnmnbl. OCOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTEPHBIE CTETICHN OKHCIICHHS. A30T, PacIpOCTPAHEHHE B MPHUPO/IE,
bu3nueckue 1 XUMHIECKre cBoicTBa. KpyroBopot azora B npupoje. AMMHUaK, €ro
bu3nUecKre 1 XUMUYECKUE CBOMCTBA, MOJydeHne U puMeHeHue. Coam aMMOHUS,
ux GU3NUECKUE U XUMUYECKHE CBOWMCTBA, MpUMeHeHHe. KauecTBeHHas peakius Ha
WOHBI aMMOHHUS. A30THasl KHCIIOTa, €€ TOJydYeHHE, (QU3MYCCKUE U XHUMHUYCCKUE
cBOoMcTBa (0OIME KaK TMPENCTaBUTENSl Kilacca KUCIOT U crnenuduyueckue).
Hcnonp3oBaHne HHUTPATOB H COJIEM aMMOHHUSI B KadyeCTBE MHMHEPaIbHBIX
yao0penuil. XuMu4yeckoe 3arpsi3sHeHUE OKPY KaIOIIeH Cpelibl COeTMHEHUSIMU a30Ta
(KUCIOTHBIE MOXAM, 3arpsi3HEHHE BO3/AyXa, IMOYBBI U BOAoEMOB). Docdop,
ajuioTponHeie Moaudukanuu ¢gocdopa, Puznueckne U XUMUYECKHE CBOMCTBA.
Oxcug docdopa (V) u pochopHas KUCI0Ta, PU3HICSCKHIE U XUMUUCSCKHUE CBOMCTRA,
nosyyerue. Mcnons3oBanue GocdaToB B Ka4eCTBE MUHEPAIBHBIX YI0OPEHUH.

O6mas xapaktepucTuka snemMeHToB |VA-rpynmnel. OCOOEHHOCTH CTPOEHUS
aTOMOB,  XapaKTEpHbIE  CTENEHH  OKHUCICHHUSA.  YTIEpOJ,  aJJIOTPOITHBIE
MOIM(UKAIIMK, PACIpOCTpaHECHUE B TPHUPOAC, (PU3NYECKHE H XUMHUYCCKUC
cBoicTBa. Ancopbuus. Kpyrosopot yriepona B npupoae. Okcuabl yriepoja, ux
bu3nueckue W XUMUYECKHE CBOMCTBA, JCHCTBUE HA JKUBBIE OpPTaHU3MBI,
MOJIyYeHUE U TMPUMEHEHHE. DKOJOTUYECKHE MPOOJEMBbI, CBSI3aHHBIE C OKCHIIOM
yriepoaa (IV), rumore3a riao6albHOrO TMOTEIJICHUS KIMMaTa, MapHUKOBBIN
s dekrt. YronpHas KuciaoTa U €€ CoM, X PU3NYECKUe U XUMHUYECKHUE CBOICTBA,
noJiydeHue W TnpuMeHeHue. KadecTBeHHas peaknusi Ha KapOOHAT-MOHBI.
Hcnonb3oBanne KapOOHATOB B OBITY, MEIUIIMHE, TIPOMBIIIEHHOCTH U CEIHCKOM
XO3SMCTBE.

[TepBoHaYaNMBHBIE TTOHATHS 00 OPTaHUYECKUX BEIIECTBAX KaK O COSAMHEHUSIX
yriepoja (MeTaH, 3TaH, dTUJICH, alleTHIICH, dTaHOJI, TJIUIEPUH, YKCYCHAs KUCIIOTA).
[IpupogHble HMCTOYHUKU YIIIEBOJAOPOAOB (yrojib, NPUPOAHBIA Ta3, HeDTh),
MPOIYKTHI WX mepepaboTku (O€H3WH), WX POJIb B OBITY M MPOMBIIUICHHOCTH.
[TonsiTue 0 OMOJIOTMYECKN BAKHBIX BEIECTBAX: KUpax, OelKkax, yriieBoJiax — U uxX
poiii B OKM3HM 4eloBeKa. MarepualibHOE €JAMHCTBO OpPraHUYECKUX H
HEOPTaHUYCCKUX COCTUHEHUHN.

Kpemuuii, ero ¢Qusmueckne u XUMHYECKHE CBOWCTBA, MOJIY4YCHHE U
npumeHenue. CoenuHeHHs KpeMmMHHUsT B mpupone. OOmme mnpeacTaBieHUs 00
okcuzae kpemuus (IV) u kpemHueBor kucnote. CHIMKAThl, UX UCIOJIb30BaHUE B
OBITYy, B TIPOMBINIUICHHOCTH. BakHEWIIEe CTPOWTENbHBIE MaTepHalbl: KEpPaMHKa,



CTEKJIO, IIEMEHT, OeTOH, kene300eToH. IIpobiemMbl 6€30macHOr0 MCIOIB30BAHUS
CTPOUTENIbHBIX MAaTEPUAJIOB B OBCEHEBHOM JKU3HHU.

Xumuyeckuii IKchepumenm:

M3yueHHE 00pa3I0B HEOPTaHMYECKUX BEIIECTB, CBOWCTB COJSIHOW KUCIIOTHI,
MPOBEJICHNE KAYECTBEHHBIX PEAKIMil HA XJIOPUA-UOHBI U HAOIIOJCHUE TPU3HAKOB
X TPOTEKAHMsI, OMBITHI, OTpaKAIIHE (PU3NYECKHUE W XHMHUUYECKHE CBOMCTBA
raJIOTEHOB M WX COEJUHEHH (BO3MOKHO MCIOJIb30BAHUE BHUACOMATEPHUAIIOB),
O3HAKOMJICHHE C 00pa3lamMu XJOPUAOB (TajJOreHUJOB), O3HAKOMJIEHHE C
oOpasmamMu  ceppl u €€  coeAUHEHUSIMHU  (BO3MOXXHO  HCIIOJIb30BaHUE
BUJIEOMATEPUAIIOB), HAOJIIOJEHUE Mpoliecca OOyIIIMBaHUS caxapa IoJ JeHCTBUEM
KOHICHTPUPOBAHHOW CEPHOW  KHUCJIOTBHI, HW3y4YEHHE XUMHYECKHUX CBOMCTB
paz0aBiIEHHOMN CEPHOM KUCIOTHI, MPOBEICHNE KaUeCTBEHHOW peaKInu Ha cylbdar-
WOH U HAaOJI0JeHWEe NpHU3HaKa €€ MPOTEKaHUs, O3HAKOMJIEHHWE C (U3HUYECKUMU
cBoiicTBaMu a3ora, ¢ochopa M HX COEAMHEHHH (BO3MOYKHO HCIOJIb30BAaHUE
BUJIEOMATEPHUATIOB), 00pa3iaMu a30THBIX U (HOchHOpHBIX yaoOpeHul, MmoaydeHue,
coOuMpaHue, pacro3HaBaHWE€ M M3YYCHHE CBOWCTB aMMHaKa, IMPOBEIACHHE
KAueCTBEHHBIX PEaKlMi Ha MOH aMMOHHMS U (pocdar-uoH U U3ydyeHHue NpU3HaAKOB
UX TIPOTEKAHHUsI, B3AMMOJIEMCTBAE KOHUEHTPUPOBAHHON a30THOU KUCIIOTBI C MENIBIO
(BO3MOXKHO HCIIOJIb30BaHUE BUJICOMATEPUAIIOB), U3y4YeHue Mozelnen
KPUCTANIMYECKUX pEIIETOK anMasza, Tpaduta, ¢yuiepeHa, O3HAKOMIICHHE C
MPOIIECCOM  a7ICOPOITMU  PAaCTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIIIEM U
YCTPOMCTBOM NPOTHBOras3a, MojJydyeHue, coOupaHue, pacro3HaBaHUE U U3yUEHUE
CBOICTB YIJIEKMCIIOTO ra3a, MpOBe/IEHHE KayeCTBEHHBIX peakluil Ha KapOoHAT U
CUJIMKAT-UOHBl W HW3YYCHHE TNPU3HAKOB WX MPOTEKAaHMs, O3HAKOMJICHHE C
NPOAYKIIMEH CHUJIMKATHOM MPOMBIIUIEHHOCTH, PEIICHUE HSKCIEPUMEHTATbHBIX
3a1a4 1o TeMe « BaxkHenmme HeMEeTaIUIbl U UX COCTUHEHUSD.

MeTaJibl 1 X COeIMHEHUS

OO6m1as XxapakTepUCTUKAa XUMUYECKUX AJIEMEHTOB — METAJIJIOB HA OCHOBAaHUU
ux nonoxeHus B Ilepmommyeckor cucremMe XuMUYecKMX dieMmeHToB [[. U
MeHnneneeBa u ctpoeHus: aromMoB. CTpoeHHE MeTajuioB. MeTramindeckasi CBsi3b U
METAJUIMYECKasl ~ KpUCTA/UIMUecKass  pemi€Tka.  DJIEKTPOXUMUYECKUU  psll
HaIpspKeHUH MeTauioB. Ou3znueckue U XUMUYECKHE CBOMCTBA MeTaylioB. OO0mme
CrocoObl TONIydeHUs: MeTayioB. [loHATHE O KOpPPO3UU METAIOB, OCHOBHBIC
crocoObl 3amuThl WX OT Koppo3uu. CriaBbl (CTallb, YYTyH, AIOPaTIOMUHUU,
OpoH3a) U UX IPUMEHEHHE B OBITY U IPOMBIIIIEHHOCTH.

[Ilenounsle MeTael: nonoxeHue B [lepuoanyeckon cucremMe XMMHUUYECKHUX
sanemeHnToB /. . MenzaeneeBa, cTpO€HHE UX aTOMOB, HaXOXJECHHE B IPHUPO/IE.
dusnyeckue U XMMHUYECKUE CBOMCTBA (Ha mpuMepe Hatpus U Kanus). OKCUIbsl u



TUAPOKCHABI HATpusd MW Kanus. [IpuMeHeHHe MIENOYHBIX METAUIOB W UX
COCIMHEHU .

[IlenouyHo3eMenbHbIE METaUIbl MAarHUM W KaJblUM: TIOJOKEHUE B
ITepronnueckoil cucteMe xuMudeckux snemeHtoB [[. Y. MeHneneeBa, cTpoeHue
MX aTOMOB, HaX0XJAEHUE B Ipupoae. PU3ndecKkne 1 XMMAYECKUE CBOMCTBA MarHus
U Kanblusa. BaxuHelmue coequHeHHs KalblUs (OKCHUI, TUAPOKCHUI, COJIN).
’KéctkocTh BOJBI U CITOCOOBI €€ yCTpaHEHUSI.

AmroMUHHI: TIosIokeHKE B [lepuoandeckoi cucreMe XMMUYECKUX AJIEMEHTOB
. U. MenneneeBa, CTpoeHHME aToma, HaxOXJeHHEe B Ipupone. Pusnyeckue U
XUMUYECKHE CBOMCTBA aTOMHUHMS. AM(POTEPHbBIE CBOICTBA OKCUAA U THAPOKCHIA
AJIOMUHHS.

Keneso: nonoxenue B Ilepuoanueckoi cucteMe XMMUYECKUX 31€MEHTOB [1.
N. MeHneneeBa, CTpOEHHE aTOMa, HAXOXAeHUWE B mnpupoae. dusznueckue u
XUMHUUYECKHE CBOMCTBA xkene3a. OKCUIbl, TuApoKcu bl U conu xenesa (1) u xenesa
(1), ux cocraB, CBOWCTBA M TOJyUCHHE.

Xumuueckuit IKCnepumenm:

O3HaKOMJIEHHE C oOpa3llaMM METAJIOB W CIUIABOB, HMX (PU3NYECKUMHU
CBOMCTBaMH, M3y4Y€HHE  PE3yJbTaTOB KOPPO3UHU  METAIOB  (BO3MOXKHO
MCIIOJIB30BaHUE BHUJCOMATEPUATIOB), OCOOCHHOCTEH B3aMMOJICUCTBUS OKCHJIA
KaJIbIIUSl W HATpus C BOJON (BO3MOXKHO HCIOJIL30BaHUE BHICOMATEPHUAIIOB),
HCCIIEIOBAHUE CBOMCTB KECTKOM BOJIBI, ITPOLECCAa TOPEHUS XKeJe3a B KUCIOPOJE
(BO3MOXXHO  HCIIOJB30BAaHUE  BHUJICOMATEPUAIOB), MPU3HAKOB  IPOTEKAHUS
KAUEeCTBEHHBIX PEAKUWW HAa MOHBI: MarHus, KajbLHs, AJIFOMUHHMS, LIMHKA, KEIEe3a
(11 u xenesza (111), meau (1), HaOMIOACHME W ONTMCAHUE MPOLIECCOB OKPAIIMBAHHMS
IJJaMEHH HWOHAaMU HATpusi, Kalus U Kaiblusig (BO3MOXHO HCIIOJIb30BaHUE
BUJIEOMATEPHUATIOB), UCCIIEIOBaHUE aM(POTEPHBIX CBOWCTB TUIPOKCHUAA AITFOMUHUS
Y TUAPOKCUJA IMHKA, PEHIEHHUE SKCIIEPUMEHTANIBHBIX 3a7a4 10 TeMe «Baxnelmue
METaJUIbl U UX COCTUHECHUS.

XuMHus ¥ OKPYXKAKOIIAA cpea

BemecTtBa m Marepuasnibl B ITOBCEIHEBHOM KHU3HM YEJIOBEKAa. be3omacHoe
WCIIOJIb30BAHUE BEIIECTB M XUMUYECKUX peakiuii B ObiTy. [lepBas momoris mpu
XUMUYECKUX 0KOTrax U OTPaBIICHUSIX.

XHUMHUECKOE 3arps3HEHHE OKpyKaloled cpenbl (mpeaenbHas AOMyCTUMAas
KOHIIeHTpalus BemlecTB, nainee — [1/1K). Pons xumuu B perieHnn 3K0JI0rM4ecKux
npobiiem.

Xumuueckuii IKcnepumenm:

u3ydeHue oOpaslloB MaTepuanoB (CTEKJIO, CIJIaBbl METAIOB, MOJMMEpPHbIE
MaTepHabl).

Meswcnpedmemmnule céasu



Peanuzanmsi MeXIpeaMETHBIX CBSI3€M MPU H3yYeHUM XUMUU B 9 Kiacce
OCYIIECTBIISIETCS. 4Yepe3 HCIIOJIIb30BAaHUWE KaK OOIIHUX eCTeCTBEHHO-HAYYHBIX
TIOHATUH, TaK W TOHATHH, SBJISIOMIUXCS CUCTEMHBIMH JIUIS OTACIBHBIX MPEIMETOB
€CTECTBEHHO--HAYYHOTO ITMKJIA.

OOmue ecTeCTBEHHO-HAYUYHbIC MOHSATHS: HAy4YHBIN (PakT, TUMOTE3a, 3aKOH,
TEOpUsl, aHalu3, CHHTE3, KIacCU(pUKALM, TEePUOAUIYHOCTh, HAOIIOICHHE,
HKCIIEPUMEHT, MOJCIIMPOBAHUE, W3MEPEHHE, MOJIeNb, SBICHUE, IMAPHUKOBBIN
s peKT, TeXHOIOTHS, MaTEPHAIIHI.

dusnka: Marepus, aToM, OJEKTPOH, TNPOTOH, HEUTPOH, HWOH, HYKIHII,
W30TOTBI, PAJMOAKTUBHOCTh, MOJICKYJIA, JJICKTPUYCCKUN 3apsii, MPOBOJTHHKH,
MOJIYIIPOBOJHUKH,  JTUAJICKTPUKHA, (POTOAIEMEHT, BEIIECTBO, TENO, OOBEM,
arperaTHOe COCTOSTHUE BEIECTBA, I'a3, PaCTBOP, PaCTBOPUMOCTb, KPUCTAJUTHUCCKAs
peméTKa, CIUIaBbl, (PU3NYECKHE BEIWYUHBI, €AMHHUIIBI U3MEPCHHS, KOCMHUYECKOE
MIPOCTPAHCTBO, IUTAHETHI, 3BE3/1b1, COMHIIE.

buomorus: ¢dorocuHTe3, npixaHue, Omocdepa, IKOCHCTEMa, MHUHEPAIbHBIC
yA0OpEeHHs, MUKPOIJIEMEHTBI, MAKPOIJIEMEHTHI, MUTATEIbHBIC BEIIECTBA.

['eorpadusa: armocdepa, ruapocdhepa, MHHEpaAIbl, TOPHBIC TOPOJIHI,
TMIOJIC3HBIC UCKOITaeMbIe, TOTLTNBO, BOJTHBIE PECYPCHI.

IINIAHUPYEMBIE PE3YJbBTATbBI OCBOEHHUA HNPOI'PAMMBLI 110
XUMHHU HA YPOBHE OCHOBHOI'O OBIHIEI'O OBPA3OBAHUA

JINMUYHOCTHBIE PE3YJIBTATbBI

JIMYHOCTHBIC pe3yJbTaThl OCBOCHHS IPOrPaMMBI OCHOBHOTO  OOIIIEro
o0pa3oBaHMs JOCTUTAIOTCS B XOAc¢ OOyYeHHsS XHMHHW B CIUHCTBE YYCOHOW U
BOCTIMTATEIIHFHON JICATEIHHOCTH B COOTBETCTBUU C TPATUITMOHHBIMH POCCHHACKUMU
COIMOKYJIBTYPHBIMA M JYXOBHO-HPaBCTBCHHBIMU IICHHOCTSIMH, TNPHHSTHIMH B
OOIlleCTBE MpaBWIAMH M HOPMaMHU TIOBEJCHHS U CIHOCOOCTBYIOT MpOIECcaM
CaMOTIO3HAHUSI, CAMOPA3BUTHS U COIUATH3AINN 00YYarOIINXCSL.

JIMYHOCTHBIE  pE3yJibTAaThl  OTPAKAIOT  TOTOBHOCTH  OOYYarOIIUXCS
PYKOBOJICTBOBATHCS ~ CHCTEMOHM IMO3WTHUBHBIX IICHHOCTHBIX OpPHCHTAIMH W
pacIIMpeHne OTbITa ACATEIHLHOCTH Ha €€ OCHOBE, B TOM YHCIIC B YaCTH:

1) maTpMoOTHYECKOT0 BOCIIMTAHMS:

IICHHOCTHOTO OTHOIICHHS K OTCUECTBEHHOMY KYJbTYPHOMY, HCTOPHUYECKOMY
U HAyYHOMY HACIICJMI0, TIOHUMAHUS 3HAYCHHS XUMUYCCKOW HAyKH B KHU3HU
COBPEMEHHOTr0 OOIIECTBa, CIIOCOOHOCTH BIAJIETh JOCTOBEPHOU HHGOpPMAIHE O
NEPEAOBBIX JOCTHKCHUSAX U OTKPBITUAX MHUPOBOW M OTEYCCTBEHHOW XUMUH,
3aMHTEPECOBAHHOCTH B HAYUHBIX 3HAHUAX 00 YCTPOHCTBE MHpa U OOIIECTBA;

2) TPAXKIAHCKOT0 BOCTIMTAHMSA:



MPEJICTaBICHUS O COIMAJIBbHBIX HOPMaxX M MpaBWIAX MEXKIMYHOCTHBIX
OTHONIIEHUI B KOJUIEKTUBE, KOMMYHHKATUBHOW KOMIETEHTHOCTH B OOIIECTBEHHO
MOJIE3HOM,  y4yeOHO-HMCCIEAOBATEeNIbCKOM, TBOpPYECKOW M JAPYIHMX  BHAAX
JEATeIbHOCTH, TOTOBHOCTH K Pa3HOOOpPAa3HONM COBMECTHON JEATENbHOCTU MPU
BBITIOJITHEHUH YYEOHBIX, TO3HABATEIbHBIX 3a/1ad, BBINOJHEHUA XUMHUYECKHUX
HKCIIEPUMEHTOB, CO3/JaHUN YYEOHBIX TPOEKTOB, CTPEMJICHUS K B3aUMOIIOHUMAHUIO
W B3aUMOIIOMOINIM B TIpollecce OTOW Yy4eOHOM JeATeTbHOCTH, TOTOBHOCTH
OIICHUBAaTh CBOE TMOBEJAECHUE W TIOCTYNIKM CBOUX TOBApHUILEH C TMO3UIUU
HPABCTBEHHBIX U MPABOBBIX HOPM C YUETOM OCO3HAHUSI TTOCIEACTBUMN MOCTYIIKOB;

3) HEHHOCTH HAYYHOT'0 MO3HAHUSI:

MHPOBO33PEHYECKUE TPEJICTABICHHUS O BELIECTBE M XUMHUUYECKOW PEaKIUH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHUSI HAYKU U COCTABJISAIOIIUE
OCHOBY ISl TIOHUMAaHHS CYIIHOCTH HAYYHOW KapTUHBI MUpA, TpEeACTaBIeHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS MPUPOJbI, B3aUMOCBS3SIX YEJIOBEKA C
MPUPOTHOM CPEOM, O POJIM XMMHUH B TTO3HAHUU 3TUX 3aKOHOMEPHOCTEH;

M03HaBaTeIbHbIC MOTHUBBI, HAIIPABJICHHBIE HA MOJIyYEHHE HOBBIX 3HAHUU IO
XUMUH, HEOOXOJUMBIC NJi1 OOBSICHEHHUS HaOJI0JIaeMbIX IPOIECCOB U SIBJICHUU,
MO3HAaBaTEIbHON, MH(GOPMALIMOHHOW M YWUTATEIbCKON KYJIbTYpPbl, B TOM YHCIIEC
HaBBIKOB CaMOCTOSITEIbHOM paboThl € y4YEeOHBIMM TEKCTaMH, CIPABOYHOU
JUTEpPaTypor, JOCTYNHBIMH TEXHUYECKUMHU CPEACTBAMHU HH(POPMAIMOHHBIX
TEXHOJIOTUH;

WHTEpeC K OOYyYEHHI0O M TIO3HAHMIO, JI0003HATEIBHOCTh, TOTOBHOCTH H
CIIOCOOHOCTh K  CaMOOOpa30BaHMUIO, TMPOEKTHOM UM  HCCIIEIOBATEIbCKON
JIeATeIbHOCTH, K OCO3HAHHOMY BBIOOPY HANpPaBIECHHOCTH W YPOBHSI OOy4UEHHS B
JIaTbHEHIIIEM;

4) popMHpPOBAHUS KYJbTYPbI 310POBbSI:

OCO3HAHUE IIEHHOCTH W3HU, OTBETCTBEHHOTO OTHOIICHUA K CBOEMY
3I0POBBIO, YCTAHOBKM Ha 3/I0POBBIM 00pa3 >KU3HU, OCO3HAHHUE TMOCJEACTBUU U
HEMPUATHE BPEIHBIX MPUBBIUEK (YHOTPEOIEHUS aIKOTOJIsl, HAPKOTUKOB, KYPEHUS ),
HEOOXOJIMMOCTH COONIOJICHUs] TMpaBuia 0O€30MacHOCTH TIpu  oOpalieHuu ¢
XUMUYECKUMH BEIIECTBAMU B OBITY M peabHOU KU3HU;

5) Tpy10BOT0 BOCTIMTAHUSI:

HWHTEpEeC K MPAKTUYECKOMY M3YUYCHHUIO TTpodecCuii U Tpyaa pa3IudHOro poja,
YBOXEHUE K TPYAy M pe3yJibTaTaM TPYAOBON NEATEILHOCTH, B TOM 4YHUCIIEC Ha
OCHOBE NPUMEHEHHUS NPEAMETHBIX 3HAHUM MO XUMHH, OCO3HAHHBI BBIOOP
WHIMBUAYAJIbHOU TPACKTOPUHU MPOJIOHKEHUS 00pa30BaHUs ¢ YIETOM JTUYHOCTHBIX
WHTEPECOB U CIIOCOOHOCTH K XHMHH, OOIIICCTBEHHBIX HHTEPECOB U MOTPEOHOCTEH,
yCIenHon npodeccuoHanbHON eSITEIHHOCTH U Pa3BUTUSI HEOOXOIUMBIX YMEHHU,
TOTOBHOCTH QIalITUPOBATHCS B MPOGECCHOHAIBHON CPEJIE;



6) IKOJOrHYeCKOTr0 BOCIIUTAHMS

AKOJIOTMYECKH 11eJIeCO00pa3HOe OTHOIICHHE K MPHUPOAE KaK HCTOYHHUKY
KW3HU Ha 3eMJIe, OCHOBE €€ CYIIECTBOBAHMS, TOHUMAHUE [IEHHOCTHU 3JI0POBOTO U
Oe3omacHoro o0Opas3a >KM3HH, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
bU3NYeCKOMY ¥ TICHXHUYECKOMY 37I0pPOBBIO, OCO3HAHUE IIEHHOCTH COOFOACHUS
IpaBUJI 0€30MaCHOTO TTOBEJICHUSI IIPH padO0Te C BEIIECTBAMHU, a TAK)KE B CUTYaIlUsX,
YIPOXKAIOIIHNX 3I0POBBIO U JKU3HU JIIOJEH;

CIIOCOOHOCTH MPUMEHSATHh 3HAHUS, TMOJydaeMble TPU U3YYEHUH XUMHH, IJIS
pEIIEHUs 3a/1a4, CBA3aHHBIX C OKPYKAIOIIEH IPUPOJIHON CPEIOU, JJIs MOBBIICHUS
YPOBHSI  DKOJIOTMYECKOM  KYJbTYpbl, OCO3HAHHUS TJIOOAJIBHOTO  Xapakrepa
AKOJIOTHYCCKUX IMPOOJIEM M IyTeH WX PEIICHHS IOCPEJICTBOM METOJIOB XHMHUHU,
AKOJIOTUYECKOTO MBIIIJIEHUS, YMEHUSI PYKOBOJCTBOBATHCS UM B MO3HABATEJIHHOM,
KOMMYHHMKATUBHOM U COIMAJIBHOM MTPAKTHKE.

METANPEAMETHBIE PE3YJIbTATDI

B cocraBe wMeranpenMETHBIX pe3yJbTATOB BBIACIAKOT 3HAYUMBIE IS
dbopMUpPOBaHUS MHUPOBO33PEHHUS OOIIEHAy4YHbIC IOHATHS (3aKOH, TEOpHs,
MPUHIINI, TUTIOTE3a, (GaKT, CUCTEMA, MPOIIECC, IKCIIEPUMEHT U JIPYTroe.), KOTOphIe
UCIIOJB3YIOTCA B €CTECTBEHHO-HAYUHBIX YUE€OHBIX MpEeAMETax U IMO3BOJISIOT Ha
OCHOBE 3HAHUW W3 ITUX NMPeIMETOB (GOPMHUPOBATH MPEJCTABICHUE O IIEJIOCTHOM
HAay4YHOUW KapTUHE MHUpa, U YHUBEpCAIbHbIC YueOHbIE JeCTBUS (IT03HABATEIbHbIE,
KOMMYHHUKATHUBHBIE, PETYJISITUBHBIC), KOTOpPHIC 00ECICYMBAOT (HhOPMHUPOBAHHUE
TOTOBHOCTH K CaMOCTOSITEIbHOMY TUIAHUPOBAHUIO M OCYIIECTBJICHUIO y4eOHOMU
JIESITETbHOCTH.

IHo3HaBaTe/ibHBIE YHHUBEPCAJIbHbIE YYeOHbIE 1eHCTBUS

ba3oBble jornyeckue qeicTBUS:

YMEHHUS MCIOJIb30BaTh MNPUEMBI JIOTHYECKOTO MBIIUIEHUSI IPU OCBOEHUU
3HAHUMN: PACKPBIBATh CMBICT XUMUYECKUX MOHATHUU (BBIACISTH UX XapaKTEPHbBIC
MPU3HAKHU, YCTaHABIIMBATh B3aUMOCBSI3b C JAPYTUMU TOHSTHUSIMH), UCIOJIb30BATh
MOHATHUS 711 OOBSICHEHUS OTJEIBHBIX (PAKTOB M SBJICHHI, BEIOMPATh OCHOBAHMS 1
KPUTEpUH JUIS KJIACCU(PUKAIMU XUMHUYCCKHX BEIICCTB M XUMHUYCCKHUX PEAKIIHH,
yCTaHABIMBATh MPUINHHO-CIICJACTBEHHBIC CBS3M MEXIAY OOBEKTaMU H3yYCHUS,
CTPOUTH JIOTUYECKUE PACCYXIACHUS (MHAYKTHUBHBIC, JICTYKTUBHBIC, 110 aHAJIOTHH),
JIeNIaTh BBIBOJIbI U 3aKJIFOUEHUS;

YMEHHE TPUMEHSATh B TIpOIleCCe TMO3HAHUS TOHATUA (TpeAMETHhIE U
METanpeIMETHBIC), CAMBOJIMYECKHUE (3HAKOBBIC) MOJIENIU, UCTIOJIb3yEMBIE B XUMUU,
peoOpa3oBBIBATh MMHPOKO MPUMEHSIEMbIC B XMMHUU MOJICIbHBIC TIPEACTABICHUS —
XUMUYECKUH 3HAK (CHUMBOJ JJIEeMEHTa), XUMHUYeckas GopMmyna M ypaBHEHHE
XUMHUUYECKON peakiMy — MpU PEIIeHUH y4eOHO-TI0O3HABATEIbHBIX 3aj/lau, ¢ YUETOM
ATUX MOJEIBHBIX MPEACTABICHUN BBISBISATh U XapPaKTEPU30BATHh CYLICCTBECHHBIC



NPU3HAKU U3YYaeMbIX OOBEKTOB — XUMUYECKUX BEIIECTB M XMMHUECKUX pEaKLuH,
BBISBJISITH ~ OOIIME  3aKOHOMEPHOCTH, IPUYMHHO-CJIEICTBEHHBIE CBSI3U U
MPOTUBOPEYHS B U3yUAEMbIX IIPOLIECCAX U SIBJICHUSX.

Ba3oBble ucciaenoBaregbcKkue 1eHCTBUA:

YMEHHUE HCIIOIb30BaTh MOCTABJIECHHBIE BOIPOCHI B KAayeCTBE HMHCTPYMEHTA
NO3HAHMs, a TakXKe B KauyeCTBE OCHOBBI JJsi (OPMUPOBAHUS THIOTE3bI IO
MIPOBEPKE NMPABUILHOCTU BBICKA3bIBAEMBIX CYXKICHUM;

NpUOOpPETeHNE ONbITa MO IUIAHWUPOBAHUIO, OPraHU3AMU W TPOBEJICHUIO
YUYEHMUYECKMX JKCIIEPUMEHTOB, YyMEHHE HaOMonaTh 3a XOAOM Ipoliecca,
CaMOCTOATEIBLHO MPOTHO3UPOBATh €0 PE3yJbTaT, (POPMYIUPOBATH 000OIIEHU U
BBIBOJIBI T10 PE3YyJIbTaTaM MPOBEAEHHOIO OMbBITA, UCCIEOBAHUS, COCTABIATH OTUET
O MpoJIeTIaHHOM padoTe.

Pa6ora ¢ unpopmanmeii:

yMEHUE BbIOMpATh, AHAIM3UPOBATH W HWHTEPHPETUPOBATH HHGOPMALUIO
pa3IMYHBIX BUIOB U (POPM MpEACTaBICHUS, MOIYYAEMYIO U3 Pa3HBIX MCTOYHHUKOB
(Hay4HO-TIOIyJIIpHasl JIUTepaTypa XHWMHUYECKOTO COJEP)KaHUs, CIPABOYHBIC
nocobusi, pecypcel WHTepHETa), KpUTHUYECKH OIEHHUBATH MPOTUBOPEUYUBYIO U
HEJIOCTOBEPHYIO HH(POPMAITHIO;

yMEHHUE MPUMEHATh Pa3Iu4yHble METOAbl U 3alpOChl MPU MOUCKE U OTOOpE
MH(OpPMAMM U COOTBETCTBYIOIIMX JAHHBIX, HEOOXOJUMBIX I BBINOJHEHUS
y4eOHBIX U MO3HABATENbHBIX 33/1a4 OIMpeleIEHHOrO THIIA, MPUOOPETEHHE OIbITa B
00JJaCTM  HMCMOJB30BaHUS  HMHGOPMAIIMOHHO-KOMMYHUKATUBHBIX  TEXHOJOTHUH,
OBJIJIEHUE KYJIbTYpOH aKTUBHOTO MCIOJb30BaHUS PA3IMUYHbBIX TOUCKOBBIX CUCTEM,
CaMOCTOATEIBLHO BBIOMPATh ONTUMANbHYIO (POpMY MpeAcTaBIeHUs] HHPOpMALIUU U
WUIIOCTPUPOBATh pEIIaeMble 3aJaul HECIO0XXHBIMH CXEMaMH, JuarpaMMaMu,
apyrumu hopmMamu rpaduKi U ©X KOMOWHAIIUSAMY;

yMEHUE UCIOJIb30BaTh MW AaHAJIM3UpOBaTh B Ipolecce Yy4yeOHOM U
UCCJIEI0BATENbCKON JEATENBHOCTH MH(MOPMALMIO O BIUSHUU MPOMBIIUIEHHOCTH,
CEJIbCKOTO XO3SIMICTBA M TPAHCIIOPTA HAa COCTOSHHE OKPY>KAIOLIEH NPUPOTHON
Cpelbl.

KoMMyHuUKaTHBHBbIE YHUBEpPCAJIbHbIE YUeOHbIe 1elCTBUS:

yMEHUSI 3a/laBaTh BOMPOCH (B X0J€ jauaiora W (WId) AUCKYCCHUH) IO
CyllecTBy  oOcyXkmaemMoil  TeMbl, (OPMYJIHpPOBATH CBOU  MPEAJIOKECHUS
OTHOCHUTENIBHO BBITTOJIHEHUS MPEII0KEHHOH 3a1a4H;

YMEHUS  NPEICTaBIATh  IOJYYEHHbIE  pE3yJbTaThl  ITO3HABATEJIbLHOU
JEATENBHOCTH B YCTHBIX W IHMCBMEHHBIX TEKCTax; JeJaTh IPE3EHTALUI0
pEe3yIbTATOB BBHIMOJHEHUS] XMMHYECKOTO SKCIIEPUMEHTa (J1a0OpaTOPHOIO OIbITa,
71a00paTopHOI pabOTHI O UCCIIEAOBAHUIO CBOMCTB BEIIECTB, YYEOHOTO MTPOCKTA);



yMEeHHsI Yy4eOHOTO COTPYAHMYECTBA CO CBEPCTHHUKAMH B COBMECTHOI
IIO3HABATEJIbHOM M MCCIIEIOBAaTEIbCKOM  JECATENBHOCTH  IPU  PELICHUH
BO3HMKAIOIIMX MPOOJEeM Ha OCHOBE Yyu€Ta OOIIMX HHTEPECOB M COTJIACOBaHUS
no3uuui (00cyxaeHusi, OOMEH MHEHHSIMH, «MO3TOBBIE IITYPMb», KOOPAUHALMUS
COBMECTHBIX JCHCTBUHM, OIpEAECICHHEe KPUTEPUEB IO OLEHKE KayecTBa
BBINIOJTHEHHOM pabOThI U JpyTHeE).

PerynsiTuBHBIC YHHBeEpCaJbHbIe Y4eOHbIC JCHCTBUSA:

YMEHUE CaMOCTOATENIBHO ONPENENATh LENH JAEATEIBbHOCTH, IUIAHWPOBATh,
OCYUIECTBIISITh, KOHTPOJIUPOBATh M IMPU HEOOXOJUMOCTH KOPPEKTUPOBATH CBOIO
JeATENbHOCTh, BIOUPAaTh Hanbosee 3PpPeKTUBHBIE CITOCOOBI pelIeHUsI yYeOHbIX U
MO3HABATENBHBIX 33Ja4, CaMOCTOSTEIIbBHO COCTABJISATh WJIH KOPPEKTHUPOBAThH
IPEMIOKECHHBI  QITOPUTM JEWCTBUM IPU BBIIOJHEHWH 3aJaHUM € y4ETOM
IOJyYEHHUS] HOBBIX 3HAHHUH 00 M3yyaeMbIX OOBEKTaX — BEIIECTBAX U PEAKLUSAX,
OLICHMBATh COOTBETCTBUE IOJYYEHHOIO pPe3yJIbTaTa 3asBIICHHOM LIENU, YMEHUE
UCII0JIB30BaTh U aHAIIM3UPOBATH KOHTEKCTHI, IPEAJIAracMbI€ B YCJIOBUU 3aJaHUM.

IMPEAMETHBIE PE3YJIBTATBI

B cocraBe mpeaMETHBIX pE3yJbTaTOB [0 OCBOCHUIO 00513aTEIbHOIO
COJIEp>)KaHMsl, YCTAHOBJIEHHOrO JaHHOW (enepalbHOM paboyeil mporpaMMonu,
BBIICJIAIOT: OCBOCHHBIE OOYYAIOIIMMHUCS HAy4YHbIE 3HAHUSA, YMEHHUS U CIIOCOObI
neucTBul, cnenuduueckue A OpeAMETHOM o0nactu  «XUMUS», BUIBI
NEATENbHOCTH IO  MOJYYEHHWIO HOBOIO  3HAaHMS, €ro  HWHTEpHpPETaLNH,
IpeoOpa30BaHUIO U NPUMEHEHUIO B Pa3IMUHBIX YUYECOHBIX U HOBBIX CUTYyAIUX.

K koH1y oOyueHus B 8 kiacce npeaMeTHble pe3yabTaThl HA 0a30BOM YPOBHE
JOJIKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

e pacKpbIBaTh CMBICI OCHOBHBIX XMMHUYECKUX IOHSATHN: aTOM, MOJIEKYJIA,
XUMUYECKUN 3JIEMEHT, MPOCTOE BEILIECTBO, CJIOKHOE BEIIECTBO, CMECH
(omHOpOIHAs M HEOAHOPOHAs), BaJJEHTHOCTb, OTHOCUTENbHASI aTOMHAS U
MOJIEKYJIIpHAsh Macca, KOJMYECTBO BEILECTBAa, MOJIb, MOJIIpHAas Macca,
MaccoBas J10J1s1 XUMUYECKOTO 3JIEMEHTA B COEIUHEHUHU, MOJISIPHBINA 00BEM,
OKCHJ, KHCJIOTa, OCHOBAaHHE, COJIb, JJIEKTPOOTPULIATEIBHOCTb, CTEIICHb
OKHCIIEHUSI, XMMUYECKasi peakiusi, KiIacCU(PUKalUi peakiuil: peakiuuu
COCIMHEHHUs, PEAKUHHM Pa3J0KECHHs, PEAaKUMH 3aMEIICHUs, pEeaKIUu
o0MeHa, 9K30- U SHAOTEPMUUYECKUE PEAKIIUU, TEIIOBOU IP(PEKT peakiuH,
AIpO aToOMa, JJIEKTPOHHBIM CJIOM aroma, aroMHas oOpOuTalb, pPaaNyC
aToMa, XMMHUYECKasl CBsA3b, MOJSIPHASI W HEMOJISIPHAsl KOBAJEHTHAs CBS3b,
WOHHAs CBA3b, MOH, KaTHOH, aHHOH, PACTBOp, MAaccoBas JOJI BEIEeCTBa
(mpolLieHTHass KOHUEHTpALUs) B pacTBOPE;

e WUIIOCTPUPOBATH B3aMMOCBSI3b OCHOBHBIX XHMHYECKUX TIOHATHH U
MPUMEHSTH 3TU MOHSTHS PU ONMCAHUU BELIECTB U UX MPEBPALICHUM;



UCIIOJIb30BAaTh XUMUYECKYIO CHUMBOJIMKY JUISI COCTaBJICHHS (HOPMYJI
BEIIECTB U YPABHEHUN XUMUYECKUX PEAKIUN;

OTPENIENIATh BAJICHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COCAMHEHUSIX,
CTENEeHb  OKUCICHHS  DBJEMEHTOB B  OMHApHBIX  COCJAMHEHUSX,
MPUHAJJICKHOCTh BEIIECTB K OMNPEACIEHHOMY KIACcCy COEAUHEHUN M0
dbopmynam, BHUJ XUMUYECKONW CBsI3M (KOBAaJIGHTHAas W HMOHHAas) B
HEOPraHUYECKUX COETUHEHUSIX;

packpbiBath cMmbIci [lepuomnueckoro 3akona J[. WM. Menneneena:
JEMOHCTPUPOBATh TMOHUMAHHUE TEPUOJAUYECKON 3aBHCUMOCTH CBOICTB
XUMUYECKUX DJIEMEHTOB OT UX MojiokeHus B Ilepuoauyeckoii cucreme,
3aKOHOB COXpPAHEHHUs MAacChl BEUIECTB, MOCTOSHCTBA COCTaBa, aTOMHO--
MOJIEKYJISIPHOTO YYEHMSI, 3aKOHa ABOTapo;

ONMKCHIBATh M XapakTepu3oBaTh TabmuuHyio ¢opmy Ilepuognueckoit
CUCTEMbl XHMHMUYECKHUX OJJIEMEHTOB: pa3jiuyaTh [OHATHUS «TJIaBHas
noarpymnma (A-rpymma)» u «modounas nmoarpynna (b-rpymma)y, maneie u
OoJbIIME TEPHOJBI, COOTHOCUTH OOO3HAYEHUS, KOTOPbIE HMEIOTCS B
tabmuue «llepuoanueckass cucremMa Xumuueckux osaemeHtoB . .
MenneneeBay ¢ YHCIOBBIMM XapaKTEPUCTHUKAMH CTPOEHUS aTOMOB
XUMUYECKUX JIEMEHTOB (COCTaB M 3apsij sjapa, o0lIiee Yuciao dJIEKTPOHOB
U pacrpeesieHUue UX Mo JIEKTPOHHBIM CIIOSIM);

KJIacCU(PHUIIMPOBATh XUMHUYECKHE DIIEMEHTHI, HEOPTAaHUYECKHUE BEIICCTBA,
XUMHUYECKHE peakiuuu (10 YUCIY W COCTaBy YYAaCTBYIOLIUX B pPEaKIUU
BEILIECTB, MO TEIIOBOMY (D eKTy);

XapakTepru3oBaTh (OMHUCHIBATH) OOIME XUMUYECKHE CBOMCTBA BEIIECTB
Pa3IMYHBIX KJIACCOB, MOJATBEPKIas OMUCAHUE TPUMEPAMU MOJEKYIISPHBIX
YPABHEHUM COOTBETCTBYIOIIUX XUMUYECKUX PEAKIINN;

IPOTHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX Ka4Y€CTBEHHOTO
COCTaBa, BO3MOXXHOCTH TMPOTEKaHUS XHUMHYECKUX [MPEBpAILCHUI B
Pa3IUYHBIX YCIOBHUSIX;

BBIYUCIISITh OTHOCUTEIBHYIO MOJIEKYJSIPHYI0O W MOJISIPHYKO  MaccChl
BEII[ECTB, MAaCCOBYIO [IOJIF0 XHMHYECKOTO »JJIeMEHTa 10 (opmyse
COEIMHEHHS, MAaCCOBYIO JIOJIO BEIIECTBA B PACTBOPE, MPOBOAUTH PACUETHI
[0 YPABHEHUIO XUMUYECKOW PEAKIUU;

MIPUMEHSTh OCHOBHBIC OIEpalMM MBICIUTEIBHON NEATeIbHOCTH — aHaIu3
U CHHTE3, CpaBHEHHE, O00OOIICHHE, CHCTEeMATH3aIlHi0, KJIACCHU(PUKAINIO,
BBISIBJICHUE MPUYUHHO--CIEJCTBEHHBIX CBA3EH — ISl U3YyYEHHS] CBOICTB
BEIIECTB W XHMHUYECKHX PpEAKLUHM, ECTECTBEHHO-HAYyYHbIE METOMbI
MO3HAHUSI — HaOJIOJIEHHE, W3MEpPEHUEe, MOJCIUPOBAHUE, SKCIEPUMEHT
(peasibHBIM U MBICIICHHBIN );



ClieoBaTh  NpaBWIaM  TOJB30BAHUA  XUMHUYECKOM  MOCyIOH |
nabopaTOpHbIM 000pYy/IOBaHMEM, a TakXKe TMpaBUiiaM OOpaIIeHHUs C
BEIICCTBAMU B COOTBETCTBUM C HWHCTPYKIUSAMHU I10 BBIMOJHEHUIO
7a00paTOPHBIX XUMUYECKHX OIBITOB IO TOJYYCHHUIO W COOUPAHHIO
ra3000pa3HbIX BEMIECTB (BOAOpOJa ¥ KHCJIOPOJAA), MPHUTOTOBICHHUIO
PacTBOPOB C OMNPEAECIEHHON MAacCOBOM JIOJIEM PacTBOPEHHOIO BEIIECTBA,
IJIAHUPOBATh W TPOBOJAUTH  XUMHUYECKHE  OKCICPUMEHTHI  TI0
pacro3HaBaHHUIO PACTBOPOB IIENIOUEH M KUCIOT ¢ TIOMOIIBIO WHIANKATOPOB
(makmyc, heHondranienH, METUIIOPAHXK U JIPYTHE).

K xoHI1ly 00ydenus B 9 kJjiacce npeMeTHbIC pe3yJIbTaThl HA 0a30BOM YPOBHE
JOJDKHBI OTPaKaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

pPacKpbIBaTh CMBIC OCHOBHBIX XUMHUYECKHUX MOHATHUWA: XUMHUYECKUN
AJEMEHT, aTOM, MOJIEKyJa, WOH, KaTUOH, aHHMOH, IPOCTOE BELIECTBO,
CJIO)KHOE€ BEIIECTBO, BAJIEHTHOCTb, JJIEKTPOOTPULATEIBHOCTh, CTEIEHb
OKHUCJICHUS, XUMUYECKasl PEaKIusi, XUMUYECKasi CBA3b, TEIJIOBOU I HeKT
peakiuuu, MOJb, MOJSIPHBIA  O00BEM,  pacTBOp,  DJIEKTPOJIUTHI,
HEANEKTPOJIUTHL, JJIEKTPOJIUTHYECKAs IOUCCOLMALMS, PEaKUUU HOHHOTO
oOMeHa, Karauu3aTop, XHMHYECKOE paBHOBecHe, oOOpaTUMble H
HEOOpaTUMBbIE PEAKIMH, OKHCIUTEIIbHO-BOCCTAHOBUTENbHBIE PEAKIUH,
OKHCIIUTENb,  BOCCTAHOBHUTENb, OKHCIEHHE W  BOCCTaHOBJICHUE,
altoTponus, aMm(pOTepPHOCTh, XUMUYECKas CBA3b (KOBAJICHTHAs, MOHHAS,
METaJ/NIMYecKas), KpUCTaUIMueckass pemérka, KOppo3us METaJljIoB,
CIUIaBbl, CKOPOCTh XUMHUYECKOW pEaKUWH, MPEAeIbHO JOMyCTHUMAas
koHueHTpanus [IJIK BemecTna;

WUTIOCTPUPOBATh B3aUMOCBSI3b  OCHOBHBIX XUMHYECKUX TMOHSITHA U
MIPUMEHATH T MOHITUSA [PU OMMCAHUU BELIECTB U UX IIPEBPALLCHUN;
UCIIOJIb30BaTh XUMHUYECKYI0 CHMBOJIUKY JUJI COCTaBlieHUsS (QopMy
BEIIECTB U YPABHCHUN XHUMUYECKUX PEAKIUN;

ONPENENATh BAJICHTHOCTh U CTEIIEHb OKUCICHUS XUMUYECKUX DJIEMEHTOB B
COCOMHEHUSAX PAa3JIMYHOIO COCTaBa, IMPUHAUIEKHOCTh BELIECTB K
OTpeNeNEHHOMY KJacCy COEIWHEHHM 1o (opmyiiaM, BUJ XUMHUYECKOU
CBs3M (KOBAJICHTHAsl, WMOHHAs, METaJUIMUecKas) B HEOPTraHUYECKUX
COCJIMHEHHUSX, 3apsij MOHA MO XUMUYECKON (QopMylie, XapakTep cpelbl B
BOJIHBIX PAaCTBOPaX HEOPraHMYECKUX COCAUHEHUH, TUI KPUCTAIIMYECKOU
PELIETKA KOHKPETHOI'O BELIECTBA;

packpbiBath cMmbIci [lepuomnueckoro 3akonHa J[. WM. MennpeneeBa wu
JEMOHCTPUPOBATh €ro IOHMMAHHUE: OIMCHIBATH M XapaKTepU30BaTh
tabnuunyio (opmy Ileproanueckoil cUCTEMbl XMMHUYECKHX 3JE€MEHTOB:
paznuyaTth MOHATHA «rjaBHasg noxarpynmna (A-rpynma)» M «1modo4yHas



noarpynmna (b-rpynma)», manbie u OOdbIIME MEPUOABI, COOTHOCUTH
0003Ha4YCHUs, KOTOpPhIE HMMEIOTCS B IEPUOAUYECKONW TabiuIe, ¢
YUCJIOBBIMH  XapaKTEPUCTUKAMH  CTPOCHUS  aTOMOB  XHUMHYCCKUX
AJIEMEHTOB (COCTaB W 3apsi] sjapa, OOIIee YHUCIO DJJIEKTPOHOB U
pacrpenielieHue HMX MO DJJIEKTPOHHBIM  CJOSIM), OOBICHATH OOIIHe
3aKOHOMEPHOCTH B M3MEHEHHHM CBOMCTB 3JIEMEHTOB M MX COCIMHEHUU B
mpejesiax MaJibIX MEePUOAOB U TJIABHBIX MOATPYII C YyYETOM CTPOSHUS UX
aTOMOB,;

KJIacCCU(UIIMPOBATh XUMHUUECKHE DJIEMEHThI, HEOPTaHUUECKHE BEIIECTBa,
XUMUYECKUE peakiuu (M0 YUCIy M COCTaBy Y4YaCTBYIOIIUX B PEaKIUU
BEIIIECTB, TIO0 TEIJIOBOMY 3D (DEKTy, 0 U3MEHEHUIO CTENEHEeH OKUCICHUS
XUMHUYECKUX DJIEMEHTOB);

XapakTepu3oBaTh (OMUCHIBATh) OOIIME W creuupuueckrue XUMHYECKHUe
CBOMCTBa TIPOCTBHIX U CJIOXKHBIX BEIIECTB, MOATBEPXKAas OMHCAHUE
MpUMEPaMH MOJICKYJISIPHBIX W HMOHHBIX YPaBHEHHHA COOTBETCTBYIOIIUX
XUMUYECKHUX PEaKIU;

COCTaBJIITh YPaBHEHHUS AJIEKTPOJUTHUYECKOM JHUCCOLMALMU  KHUCIIOT,
LIEJI0YEH U COJIEH, ITOJHBIE U COKPAILIEHHBIE YPABHEHNS PEAKIIMI HOHHOTO
oOMeHa, ypaBHEHMS peakiui, MOATBEPKIAIOIMIUX CYIIECTBOBaHUE
TEHETUYECKOU CBS3U MEXY BEUIECTBAMU PA3IMYHBIX KIACCOB;
pPacKpbIBaTh CYIIHOCTh OKHCIUTEIBHO-BOCCTAHOBUTEIBHBIX PEAKIIUN
MOCPEJICTBOM COCTABJICHUSI DJIEKTPOHHOTO OajaHca 3TUX PEeaKInid;
IPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT HMX CTPOCHHWS,
BO3MOKHOCTH TPOTEKAHUS XWMHUYECKHX TIPEBpPAIIEHUN B Pa3TUIHBIX
YCIIOBHSIX;

BBIYHCIIATh OTHOCHUTEIbHYIO MOJEKYJSIPHYIO U MOJISIPHYIO MacChl
BEIIECTB, MAaCCOBYIO JIOJII0 XHMHUYECKOrOo »dJeMeHTa 1o QopMmyie
COEJIMHEHHUSI, MACCOBYIO JIOJIO BEUIECTBA B PACTBOPE, IPOBOJIUTH PACUETHI
110 YPaBHEHUIO XUMUYECKOU PEaKIUU;

coOno/aTh  MpaBWia  TOJB30BAHUSA  XUMHUYECKOM  TOCYAOW |
nabopaTOpHBIM  O0OpYJOBaHWEM, a TaKXKe IMpaBWja OOpameHus ¢
BEIIECTBAMU B COOTBETCTBUU C HWHCTPYKIUSIMU TI0 BBIMOJHEHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB MO TOJIYYEHUI0O U COOUPAHHIO
ra3z000pa3HbIX BENIECTB (aMMHAaKa U YIJIEKUCIIOTO rasa);

MPOBOAUTh  PEaKIUU, MOJTBEPKIAIONIME  KAYECTBEHHBIM  COCTaB
Pa3TUYHBIX BEIECTB: PACIIO3HABATH OMBITHBIM IyTEM XJIOPHUI-, OpOMUI-,
uoaua-, kapoonat-, ¢ocdar-, cuiaukar-, cyibdar-, THAPOKCUI-UOHBI,
KaTHOHBI aMMOHHUSI W WOHBI M3yYCHHBIX METAJUIOB, MPHUCYTCTBYIOIINE B
BOJIHBIX PACTBOpPaX HEOPraHUYECKUX BEIIECTB;



MIPUMEHATh OCHOBHBIC OIEpPAllMM MBICITUTEIBHON NEATeIbHOCTH — aHaIu3
W CHHTE3, CpaBHEHHE, OOOOIIEHHE, CHCTEeMaTHU3aIlui0, BBISBICHUE
NPUYUHHO-CJICICTBEHHBIX CBS3CH — JIJI1 M3YYCHHUS CBOWCTB BEINECTB M
XUMUYECKUX PEaKIUi, €CTeCTBEHHO-HAyYHbIE METOAbl TO3HAHUSI —
HaOJII0JICHHE, U3MEPEHUE, MOJCIUPOBAaHUE, SKCIICPUMEHT (pealbHBIN U
MBICJICHHBIN ).



TEMATHUYECKOE IINTAHUPOBAHUE

8 KJIACC
KoauuecTBo 9acoB
Ne HaunmenoBanue pa3iesoB u DJIeKTpPOHHbBIe (HM(ppPOBbIE)
KonTtpoibHble IIpakTu4eckue
n/n TeM MPOrpaMMbl Bcero o0pa3oBaTejibHbIE PeCypPChI
padoThbI padoThbI
Paznea 1. IlepBoHayanbHble XUMHYECKHE IOHATHUSA
Xumust — BakHas 00J1acThb
11 €CTECTBO3HAHUA U 5 5 bubmuoreka [JOK
' HPAKTUYECKON JIEATENBHOCTH https://m.edso00.ru/7f41837c
yejnoBeKa
BemiecTBa u xumMmuueckue but6mmoreka [JOK
1.2 15 1
peakuuu https://m.edsoo.ru/7f41837c¢
Wroro mo pazneny 20

Pasnen 2. BakHelilne npeAcTaBUTeId HEOPraHHYECKUX BelleCTB

51 Bosnyx. Kucnopon. [lonsitue 6 bubnmoreka [JOK
' 00 okcumax https://m.edso0o.ru/7f41837c
Bonopon.Ilonstre o kucnorax bubnuoreka [JOK
2.2 8 1
U COMSIX https://m.edsoo.ru/7f41837c
Bona. PactBopsl. [Tonsitue 06 but6mmoreka [{OK
2.3 5 1 1
OCHOBaHHUSX https://m.edsoo.ru/7f41837c
54 OCHOBHBIE KJIaCChI 1 1 1 bubmuoreka [JOK
' HEOPraHUYECKUX COCIMHEHUN https://m.edsoo.ru/7f41837c
Uroro mo pazneny 30

Paznen 3. llepuoagnuecknii 3axon u [lepuognyeckasi cucrema xumuieckux 3jeMeHToB JI. U. MenaeneeBa. CTpoenne aToMOB.
Xumudeckas cBsi3b. OKHCIUTEIbHO-BOCCTAHOBUTE/IbHbIE PEAKIIUN


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

[Tepuoanueckuii 3aKOH U

31 [Tepnonnueckas cuctema 7 bubmuoreka [JOK
XUMHYECKHX dj1eMeHToB [[. 1. https://m.edsoo.ru/7f41837c
Menpene-eBa. CTpoeHue aroma
Xumudaeckas CBSI3b. BuGmorexa [IOK

32 OxucamTenyHo- 8 https://m.eds00.ru/7f41837¢
BOCCTAHOBUTEJIBHBIC PEAKITHI

Horo no paeny 15 .
PezepBHOE Bpems 3 bubmorexa HOK

https://m.edsoo.ru/7f41837¢c
OBIIEE KOJIMYECTBO YACOB I1O 68

I[TPOTPAMME


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

9 KUIIACC

Kouan4yecTBo yacos JJIeKTPOHHbIE
HaumeHnoBaHue pa3iesioB U TeM uudposbIe
Ne i/m P Kourpoabnbie IIpakTHyeckue (uubp )
NMPOrpaMmblI Bcero o0pa3oBaTe/IbHbIE
padoThI padoThI
pecypcsl
Paznen 1. BeniecTBO U XUMHUYeCKHE PeaKkIUuu
11 [ToBTOpEeHME U yrinyOieHrne 3HaHui 5 1 bubnuoreka [JOK
' OCHOBHBIX pa3JieJIoB Kypca 8 Kiiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHUUYECKHUX 4 bubnuoreka [JOK
' peaxiuit https://m.eds00.ru/7f41a636
13 DNIEKTPONUTHYECKAs JUCCOLIMALIMS. 8 1 1 bubmuotexa [JOK
' XUMHUYECKUE PEAKIIUN B PaCTBOpaxX https://m.edsoo0.ru/7f41a636
Hroro no pazaeny 17
Pasnen 2. HemeTa/iibl M X COeIMHEHUS
51 OO0m1as XxapakTepruCTUKa XUMHUECKUX 4 1 bubnmoreka [JOK
' anemeHToB VIIA-rpymnmel. ["amorens: https://m.edsoo.ru/7f41a636
OO0m1as XxapakTepruCTUKa XUMHUECKUX
2.2 anemeHToB VIA-rpynmsl. Cepa u eé€ 6 bubmmorexa [JOK
' FPYHHEL %P https://m.eds00.ru/7f41a636
COCITUHEHUS
OO01mas xapakTepuUCTHKa XUMUYECKUX
2.3 aneMeHTOoB VA-rpynisl. A30T, pochop U ux 7 1 bubmmorexa LIOK
' PyHaL ’ P https://m.eds00.ru/7f41a636
COCTMHEHUS
OO61mas XxapakTepuCTHKa XUMUYECKUX
24 sanemeHToB |V A-rpynnsl. Yriaepoa u 8 1 2 bubmorexa HOK
' . PYHTIRL poa https://m.edsoo.ru/7f41a636
KPEMHUI U UX COEAMHEHUS
Hroro no pazneny 25



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

Pasznen 3. MeraJLiibl 1 X COeTMHEHUA

. bubmuoreka [JOK
3.1 Obmue cBoHCTBa METALIOR 4 https://m.edso0.ru/7f41a636
. bubmuoreka [JOK
3.2 Baxsueilimre Metayuisl 1 UX COSINHEHUS 16 httos://m.edsoo.ru/7f41a636
Hroro mo pazneny 20
Paznen 4. Xumus 1 oKpy:kamomas cpeaa
4.1 BemtecTtBa 1 Marepualisl B )KU3HU YEJIOBEKA 3 bubnnorexa [JOK
' B P https://m.edsoo.ru/7f41a636
Wroro mo pazneny 3
PesepBHOE Bpemst 3 bubmnorexa [JOK
p P https://m.eds00.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68


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

HNOYPOYHOE INTAHUPOBAHHUE

8 KIIACC
KoJsun4yecTBo yacoB DJIeKTPOHHbIE
(]
‘:;H Tema ypoka Beero KouTtpoabHbie IIpakTnyeckue f)lgf)(alu):i)oBBalezbnme
padoTsbI padoThI pecypesI
1 [Ipenmer xumuu. Poiap XuMuu B :KU3HU 1
yenoBeka. Tena u BemecTna
2 [TonsiTue 0 MeTOIAX TIO3HAHUS B XUMUU 1
IIpaktuyeckas padora Ne 1 «IIpaBuiia paboTsl B
3 nabopaTopuu ¥ NPUEMBI 0OpaILeHHs ¢ 1 1
1a00paTOPHBIM 000PYTOBAHHEM)
4 Yucrtsle BemecTBa u cmecu. CrnocoOsl 1
pa3zaeieHust cMecen
5 [IpakTuueckas padbora Ne 2 «Pa3nenenue cmeceit 1 1
(Ha mpUMepe OYUCTKU MOBAPEHHOM COJIN)»
6 ATOMBI U MOJIEKYJIbI 1
7 XUMHYECKHUE DJIEMEHTHI. 3HAKU (CMBOJIBI) 1
XUMHUYECKUX IJIEMEHTOB
8 [IpocTeie U Cl0KHbBIE BEIIECTBA
9 ATOMHO-MOJIEKYJISIPHOE YUEHUE
10 OtHocuTenbHas aToMHast Mmacca. OTHOCHTENbHAS 1
MOJIEKYJISIpHasl Macca
1 MaccoBas 1011 XMMUYECKOT0 3JIEMEHTA B 1
COETUHEHUU
12 KonuuectBo BemectBa. Monbs. MonsipHas Macca 1



du3nyeckne 1 XUMHYECKHE SIBIICHUS.

13 XuMudeckasi peakius
3aKOH MOCTOSHCTBA COCTABA BEILIECTB.

14 Xumunyeckas popmyiia. BaneHTHOCTb aTOMOB
XAMHAYECKHX 3JICMEHTOB

15 [Ipu3Haky U yCiaoBHs MPOTEKAHUSI XUMUYECKIX
peakuui

16 3aKOH COXPaHEHUS MaCChl BEILIECTB.
XUMHUYECKUE YPaBHEHUS

17 Brruncienust KoJmuecTBa, Macchl BEIECTBA MO
YpaBHEHHSIM XHMAYECKUX PEaKITHii

18 Knaccugukanus XuMHUUecKuX peakiui
(coenuHEHUS, PA3NOKECHHS, 3aMEIIICHUS, OOMEHA)

19 M. B. JIOMOHOCOB — yU€HBIM-IHIIUKIIONEINCT.
O06o001ieHre 1 cucTeMaTu3aIus 3HaHu|

20 Kontponsnas padora Nel mo reme «Bermiectsa u
XAMHAYECKHE PEAKIINN»
Bo3ayx — cmech razos. CocraB Bo3yxa.

21 Kucnopon — ai1eMeHT 1 IpocTOe BEIIECTBO.
O30H
dusnueckre 1 XUMUYECKHEe CBONCTBA

22 KHCTIopo/ia (peakluy OKUCIICHUS, TOPEHHUE).
[TonsaTue 06 oxcumax

93 Crioco0sI MosTydeHus: KUCIopo/ia B JIabopaTOpuu
Y MPOMBINUIEHHOCTH. [IpMeHenne kucaopoaa
TemmoBoii 3¢ (HheKT XUMUIECKON pPeaKIIHH,

24 MOHATHE O TEPMOXUMHUIECKOM YPaBHEHUH, IK30-

U SOHAOTCPMHYCCKUX PCAKIUAX



Tormnuso (HedTh, yroiab U MeTaH). 3arpsi3HeHne

25 BO3/lyXa, CIIOCOOBI €ro MPeI0TBPAILCHUS
[IpakTuyeckas padora Ne 3 o Teme

26 «Ilonmydenue u cobupanue KUCIOpoia, u3yueHue
€ro CBOMCTB»

97 Boaopon — sneMeHT U pOCTOe BELIECTBO.
Haxoxnenue B mpupose

98 duznyeckre U XMMHUYECKHUE CBOICTBAa BOJOPO/IA.
[Ipumenenue Bonopoaa

29 [TonsiTHE O KUCIOTAX U COJISAX

30 CriocoOblI 1osryueHust BOAOPOia B 1ab0OpaTopuu
[TpakTrueckas padota Ne 4 o Teme

31 «ITomydenne u cobupanme BoIOpOaa, H3yICHHE
€ro CBOMCTB»

32 Mosmsipabiit 00bEM ra3oB. 3aK0H ABOTaIpoO

33 Dusnyeckue 1 XUMHYECKHUE CBOMICTBA BOJIBI
Brrurcnenus 00béMa, KOTHMYECTBA BEIIECTBA

34 rasza 1o ero u3BeCTHOMY KOJIMYECTBY BEILIECTBA
Wi 00bEMY
Brruncnenus 00bEMOB ra3oB M0 ypaBHEHHUIO

35 peakIuy Ha OCHOBE 3aKOHA 00BEMHBIX
OTHOILICHUH Ta30B

36 CocraB ocHoBaHui. [ToHsATHE 00 MHIMKATOPAX
Bopna xak pactBoputens. HacblllieHHbIE U

37 HEHACBHIIIEHHbIE PacTBOPHI. MaccoBasi 10
BEIIECTBA B pacCTBOpE

38 [IpakTuueckas padbora Ne 5 o teme

«ITpurotoBiieHrE PaCTBOPOB C ONPEACIEHHOMN



MAacCOBOM J0JIe pacTBOPEHHOTO BEIIECTBA»

Kontponsnas padora Ne2 no reme «Kucnopon.

39 Bonopoa. Bona»

40 Oxcuppl: cocTaB, KiaccupuKaus,
HOMEHKJIaTypa

41 [TonyueHnue u XMUMUYECKHE CBOMCTBA
KHCJIOTHBIX, OCHOBHBIX U aM()OTEPHBIX OKCHIOB

42 OcHoBaHHS: COCTaB, KJIaCCUDUKAIINSA,
HOMEHKJIaTypa

43 [TonyueHnne u XUMHUYECKHUE CBOMCTBA OCHOBAHUH

44 Kucnotsr: cocras, knaccuduxarms,
HOMEHKJIATypa

45 [TonyueHnue u XUMHYECKUE CBOMCTBA KUCIIOT

46 Comnu (cpeaHue): HOMEHKIIATypa, CIIOCOOBI
MOJTy4eHUs, XUMUYECKUE CBOWCTBA
IIpaktuyeckas padora Ne 6. Pemenue

47 9KCIIEPUMEHTANIbHBIX 3aa4 110 TeMe « OCHOBHBIE
KJIACChl HEOPTAaHUYECKUX COSIMHEHUI»

48 I'enetnyeckas CBS3b MEXKIY KilaccaMu
HEOPraHUYECKUX COECIUHEHUN

49 O00011IeHrEe 1 cucTeMaTh3alus 3HaHU

50 Kontponbnas padora Ne3 no teme "OcHOBHBIE
KJIaCChl HEOPTAaHUYECKUX COCTMHEHHM"
[TepBbIe MOMBITKY KIACCUPUKALUN XUMUUYECKUX

51 a1eMeHTOB. [IoHsATHE O Irpynmax CXOAHbIX
3JIEMEHTOB

59 [Tepuonuueckuii 3akoH u [lepuonnueckas

CUCTEMA XUMHUYCCKUX 3JICMCHTOB I[ H.



Menpeneena

53 [Tepuosl, TPYMITE, TOATPYIIIEI 1
54 Crtpoenue atoMoB. COoCTaB aTOMHBIX SIZIEP. 1
N3oTombl
CtpoeHue 3JIeKTPOHHBIX 000JI0YEK aTOMOB
55 anemenToB llepuoauueckoit cuctemsr /1. U. 1
Menneneena
XapakTepucTHKa XUMHUYECKOT0 DJIEMEHTA TI0 €T0
56 nojoxxeHuto B [lepuoanueckoii cucreme /. 1. 1
Menpeneena
3nauenue [lepuoanyueckoro 3akoHa st
S7 pa3BuTus Hayku U npaktuku. /. 1. Mennenees 1
— Y4Y€HBIN, [1e1aror U IpakJaHuH
58 DNEeKTPOOTPUIIATEIEHOCTh aTOMOB XMUMHYECKHUX 1
AJIEMEHTOB
59 HNonnast xumu4aeckast CBsi3b 1
60 KoBanienTHas nonsipHas XUMUYECKasi CBA3b 1
61 KoBasienTHast HemossipHast XUMUYECKast CBSI3b 1
62 CreneHb OKUCIIEHUSA 1
63 OKHUCIUTENTFHO-BOCCTAHOBUTEIILHBIC PEAKIINU 1
64 OxkucnuTenu U BOCCTAHOBUTENH 1
65 KonTponbhas padota Ne4 o teme «CtpoeHue 1
aToMa. XMMHUYECKast CBSI3b»
66 PesepBHblil ypok. O60011ieHue u 1
CUCTEeMAaTH3alusl 3HAaHHH
67 PesepBHelit ypok. O6001eHNE 1 1

cUCTeEMAaTH3alusd 3HAaHUN



68 PesepBubIil ypok. O6001eHIE 1

cucTeMaTH3alys 3HaHUH
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68



9 KUIIACC

Ne ni/n

Tema ypoka

IIepuoanueckuii 3akoH. I[lepuoanueckas
cHCTeMa XUMHYECKUX aaeMeHToB /1. 1.
MenneneeBa

3aKOHOMEPHOCTH B U3MEHEHUU CBOWCTB
XAMWYECKHUX 3JIEMEHTOB TIEPBBIX TPEX NMEPHUOJIOB

Knaccugukanus 1 HOMEHKIATypa
HEOPTraHMYECKUX BEIIECTB

KoanuecTBO 4acoB

Bcero

KonTtpoJubHbie
padoThI

IIpakTHYeckue
padoThI

JJIeKTPOHHbIE
(uudpossbie)
o0pa3oBaTe/ibHbIE

pecypcbl

10

Bubl XMMU4ECKO# CBS3M U THUIIBI
KPUCTAJUIMUYECKUX PEHIETOK

Kontponbnas padora Nel o teme «IloBTOpenue
u yriayOneHne 3HaHU OCHOBHBIX Pa3/ielioB
Kypca 8 Kinaccay

Knaccudukanus XuMHUYECKUX peakuui o
pa3IMyYHBIM NMPU3HAKAM

[ToHsiTHE O CKOPOCTH XMMHUYECKOUN peaKInu.
[ToHsiITHE O TOMOTEHHBIX U T€TEPOTEHHBIX
peaKIusx

ITousTHE 0 XUMHUYECKOM PaBHOBCCHH. q)aKTOpr,
BJIMAIOIIUC Ha CKOPOCTb XUMHYECKOMN pCakuu n
MOJIOKCHUEC XUMHUYCCKOI'0O PAaBHOBCCHUSA

OKHCITUTEITEHO-BOCCTAHOBUTEILHBIE peaKkunuu

Teopus 3AEKTPOIUTUYECKON AUCCOLUALINH.



CunbHble U ci1abble AJIEKTPOJIUTHI

11 HonHble ypaBHEHHS peaKkuil
XUMHYECKUE CBOMCTBA KUCIOT U OCHOBAaHU B

12 CBETE MPEACTABICHUHN 00 IEKTPOIUTHUECKON
JUCCOLMAluU
XHUMHYECKUE CBOMCTBA COJIEU B CBETE

13 MIPEACTABICHUH 00 2JIEKTPOIUTHICCKOM
JUCCOLIMAIIUT

14 [TonsTHE O THapOIM3E CONEN

15 O000111eHrEe U cCUCTEMATU3ALNS 3HAHUI

16 [TpaxTrueckas padorta Ne 1. «Pemenue
HKCIIEPUMEHTAIbHBIX 33424
Konrtponsnas padora Ne2 o reme

17 «OJIEKTPOIUTHYECKAS TUCCOLIAALIUS.
XUMHYECKUE PEAKIIUU B PACTBOPAX)»

18 OO61mas xapakTepuCcTHKa raJoreHoB.
XUMHUECKUE CBOMCTBA HA IPUMEPE XJI0pa

19 XinopoBogopoa. ComnsiHasi KUCIIOTa, XUMUYECKHE
CBOIICTBa, MMOJIy4€HNE, IPUMEHEHNE
[TpakTuyeckas padora Ne 2 o Teme

20 «Ilony4yeHue coysiHOM KUCIIOTHI, U3yueHUe €
CBOMCTB»
Brruncnenus mo ypaBHEHUSIM XUMHYECKUX

21 peaxuuii, ecau OUH U3 PEareHTOB J1aH B
M30BITKE

99 OO6m1as xapakrepucTrka 3J1eMeHToB VIA-
TpyHIbI

23 AnnoTpomnHbie MOIU(MUKAIIUN CEPBHI.



24

25

Haxoxnenue cepbl U €€ COEIUHEHUI B IPUPOJE.
XHUMHYECKUE CBOMCTBA CEPBI
CepoBogopo, ctpoeHue, Gu3ndecKue u

XUMHUYECKUE CBOMCTBA

OKCI/I,[[LI CCPHI. CepHaH KHUCJI0Ta, (I)I/I3I/I‘leCKI/Ie )51
XHUMHNUYCCKHEC CBOﬁCTBa, IIPUMCHCHUC

26

XUMHYECKUE PEAKIUH, JIEKAIUE B OCHOBE
MIPOMBIIIICHHOTO CIIOC00a MOJTyYeHUs CEpHOM
KHUCJIOTBI. XUMUYECKOE 3arpsi3HEHUE
OKPYXKaIOIIeH Cpeibl COCTUHEHUSIMU CEPBI

27

28

29

Brrunciienre MaccoBOM 1071 BBIXOAa MPOIYKTa
peakuuu

OO01ast XxapaKTepUCTHKA 3J€MEHTOB V A-TpyHiibl.
A30T, pactpocTpaHeHHE B IPUPO/Ie, PU3NIECKUE
Y XUMHUYECKUE CBOMCTBA

AMMHuak, ero Gpu3n4ecKue 1 XUMUYECKHUe
CBOMCTBA, ITOJIy4YEHUE U IIPUMEHEHUE

30

[TpakTuueckas padota Ne 3 o Teme
«ITomyyeHne amMmmuaKa, U3y4eHHE €ro CBOMCTB»

31

A3OTHas KUCIIOTa, € (PU3nyecKre 1 XUMHUIECKHe
CBOMCTBA

32

33

Hcnonp30BaHue HUTPATOB U COJICH aMMOHHS B
Ka4eCcTBE MHUHEPAIbHBIX y100pEHUH.
XUMHUYECKOE 3arpsi3HEHNE OKPYIKaIoIIeil cpebl
COEIMHEHUSIMH a30Ta

®ocdop. Oxeun pocdopa (V) u pochopnas
KHCIIOTa, (U3NYECKUE U XUMUYECKHE CBOMCTBA,
HOJTy4eHHe



34

35

36

37

Hcnonp3oBanue ¢pocdaToB B KauecTBe
MUHEpaJIbHBIX YA0OpeHU. 3arps3HeHue
MIPUPOTHOM cpenbl pochaTamu

Yrnepon, pacpocTpaHeHHe B IPUPO/IE,
buznyeckue 1 XuMUYECKHe CBOMCTBA

Oxcuabl yraepona, ux Gpusnueckue u
XMUMUYECKHE CBOUCTBA. DKOJIOTHYECKHE
npoOJieMbl, CBsi3aHHbIC ¢ OkcuoM yriepona (1V)

YrospHas KUCIIOTA U €€ COJIN

38

39

40

[Tpaktuyeckas padora Ne 4 o teme "Iloxydenue
YTIIEKHCIIOro Ta3a. KauecTBeHHAs peaknus Ha
KapOoHaT-noH"

[TepBoHayaIbHBIE TOHATHS 00 OPraHUYECKUX

BCIICCTBAX KAaK O COCAMHCHUAX YIJICpoaa

erMHI/Iﬁ 1 €ro COCAMHCHU

41

42

43

44

[Tpaktudeckas padora Ne 5. Pemenue
SKCIICPUMCHTAJIBHBIX 3aa4 110 TEMC
«BaxHeiime HeMeTaIbl U UX COCTUHCHHUS)

Konrponbnas padora Ne3 o teme «Baxneiimume
HEMETAJUIbl U UX COETUHEHUS

OO61mas xapakTepuCTHKa XUMUYECKUX IIIEMEHTOB
— MeTajIoB. MeTtaindyeckas CBA3b 1
METAJUINYECKasl KPUCTAJUIMYECKAS PEIIETKA.
duzngeckre CBOMCTBA METAJNIOB

XUMHYECKHE CBOMCTBA METAJIOB.
DNEeKTPOXUMHUECKUH Psi/i HANIPSKEHU I
METAJJIOB

45

O6H_[I/Ie CII0COOBI MMOJIYYCHUS MECTAJIJIOB. CruiaBbl.



Brruucnenus mo ypaBHEHUSIM XUMHYECKUX
peaxiuii, eciau O1H U3 PEareHTOB COJAEPKUT
pUMecH

46 [TonsiTHe 0 KOPPO3UM METAILIIOB

47 [llenouyHbIe METAILIIBI

48 Oxcupl ¥ THIPOKCH/IBI HATPUS U KaJlus

49 [llenoyHoO3eMeIbHBIC METAILIBI — KAIbLHHA 1
Mar"ui

50 Baxueiimue coequHeHUs KajlblUs

51 O0001IeHrEe U cUCTEMATH3AINS 3HAHUHI

52 JKEcTKOCTh BOJIBI M CTIOCOOBI €€ YCTPaHCHUS

53 [TpakTrueckas padorta Ne 6 o teme "KEcTkocTh
BOJIbI U METOBI €€ yCTpaHeHus"

54 AJTroMUHUT

55 AMdoTepHbIe CBOMCTBA OKCHA M THIPOKCUAA

56 Keneso

57 Oxkcupl, THIPOKCUIBI U conn kenesa (1) u
xenesa (1)

58 O0001IeHrEe U cUCTEMAaTH3AINS 3HAHUHN
ITpakTuueckas padota Ne 7. Permenue

59 AKCIIEPUMEHTAIBHBIX 33124 TI0 TEME
«BakHelme MeTallIbl U UX COCTUHCHHUSI
Brruucienus mo ypaBHEHUSIM XUMHYECKHX

50 pEaKIMii, €CJIM OJIMH U3 PEarcHTOB JaH B
M30BITKE WU COACPKUT MPUMeECH. Brrauciienus
MacCOBOM JOJIH BBIXOJIa MPOIYKTA PEaKIINU

61 0O000111eHre U cCUCTEMATU3ALNS 3HAHUI



Kontponbnas padora Ne4 o teme «Bakuerimue

62 1
METAJIJIbl U UX COEIMHEHUS

63 BeniecTsa u maTepuansl B IOBCEIHEBHOM KU3HU 1
YeJI0BeKa

64 XUMHUYECKOE 3arpsi3HEHUE OKPYKAIOIIEH CPeIb 1

65 PoJib XMHH B pEIICHUN YKOJIOTUIECKUX 1
mpo0semM

66 PesepBHbIii ypok. 0606111eH1/Ie u 1
CUCTEMAaTH3AIHSI 3HAHHHA

67 PesepBHBIIT ypOK. O606111eH1/Ie u 1
CUCTeMaTU3aIusI 3HAaHHMA

68 PesepBHBIT ypoOK. O606111eH1/Ie u 1
CUCTeMAaTH3aIHsI 3HAHHHA

OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68



YYEBHO-METOJINYECKOE OBECIIEYEHUE
OBPA3OBATEJBHOI'O ITPOLNECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI UIAA YYEHUKA

* Xumus, 8 xmacc/ I'abpuensia O.C., OctpoymoB WN.I'., CmamkoB C.A.,
AKIMOHEPHOE 00111eCTBO «3naTenbCTBO «ITpocserienue»
* Xumus, 9 xnacc/ I'abpuenssa O.C., OctpoymoB W.I'., Cnaaxo C.A.,
AxmmonepHoe obuiectBo «M3marensctBo «lIpocBemenne»

METOJNYECKHUE MATEPHUAJIBI VIS YUYUTEJIA

la6puensa O. C. Xumus. Meroauyueckoe mocodue i 8 kiacca ydeOHoe

nocobue aya obmeoopazoBaTenbHbix opranuzanuii / O. C. 'abpuensn, . B.
AxkcénoBa, WM. TI. OcrtpoymoB. — M.: [Ilpocemenue, 2021.
INabpuensa O. C. Xumus. COOpHUK 3a7a4 U yIpaXHEHUM. 8 kiacc: yueOHoe
nocobue s obmieodpazoBarenbHbix opranuzamnuil/ O. C. I'abpuensu, 1. B.
Tpury6uak M.: [Ipocsemienue, 2021.
INabpuensn O. C. Xumusa. Meroaudeckoe mocobue s 8§ kiacca ydeOHOe
nocobue aya obmeoopazoBaTenbHbix opranuzamuii / O. C. 'abpuensn, . B.
Akcénoa, WM. TI. OctpoymoB. — M.: [Ilpocemenue, 2019.
INabpuensa O. C. Xumusa. COOpHUK 3a7a4 U ynpaxHEeHUH. 9 kiacc: yueOHoe
nocobue mist obmieoOpa3oBarenbHbix opranu3anuii/ O. C. Nabpuensu, U. B.
Tpury6uak M.: IIpocBemenue, 2021.

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

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

http://www.alhimik.ru

http://www.hij.ru

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

http://c-books.narod.ru

www.periodictable.ru
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