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MNOACHUTEJIBHASA 3AIINCKA

[IporpaMma 1O XHMHM Ha YPOBHE OCHOBHOTO 00IIero oOpa3oBaHUs
COCTaBJieHa Ha OCHOBE TpeOOBaHWU K pe3yibTaTaM OCBOCHHUS OCHOBHOM
o0pa3zoBaTeIbHON MPOrpaMMbl OCHOBHOTO O0IIIET0 00pa3oBaHuMs, IPEACTaBICHHBIX
B ®I'OC OO0, a Ttakxke Ha OCHOBE (enepanbHON paboueld MpPOrpaMMbl
BOCIIMTAHUS U C YIETOM KOHIICTIIIMY MIPEMOAaBaHMus yIeOHOT0 IpeaMeTa « XHMUsD)
B 00pa3oBaTeNbHBIX opraHu3aiuiax Poccuiickoit deneparuu.

[Iporpamma 1mo XxuMuu Oa€T MOPEACTaBICHUE O LENsAX, oOled cTpaTeruu
oOy4yeHHs, BOCHUTAHUS M Pa3BUTUS OOYYAIONIUXCS CPEJACTBAMHU Y4EOHOTO
npeaMeTa, yCTaHaBJIUBAET 00s13aTeNIbHOC MpEIMETHOE cCoAEpKaHue,
peyCMAaTPUBACT PACHPEACICHUE €ro Mo KjlaccaM M CTPYKTYpUpOBaHHUE I10
pazienaM M TeMaM MPOTrpaMMbl IO XHMHH, OINpeaesseT KOJUYECTBEHHBIC U
Ka4eCTBEHHBIC XapaKTePUCTUKHU COJIepKaHMUs, PEKOMEHIYEMYIO
MOCJICIOBATEILHOCTh ~ M3YUYECHHSI XUMHH C YY4€TOM  MEXKIPEAMETHBIX U
BHYTPHUIIPEAMETHBIX  CBSI3€HM, JIOTMKM y4eOHOro  IpoIlecca, BO3PACTHHIX
OCOOCHHOCTEM OOydYaroluXxcs, OMNpPEAeNIseT BO3MOXXHOCTH TpeaMera  Jyis
peanuzaiuu TpeOOBaHMI K pe3yJibTaTaM OCBOCHHS OCHOBHOM 00pa3oBaTeIbHOU
IIporpaMMbl Ha YPOBHE OCHOBHOTO OOIIETr0 0Opa3oBaHMS, a TakKKe TpeOOBaHUMN K
pe3yibTataM 00yueHUs] XMMUU Ha YPOBHE I1eJiel M3y4eHUs MpeIMeTa U OCHOBHBIX
BHUJIOB Yy4E€OHO-IIO3HABATEIbHOU JEATEILHOCTH OOYYalomerocss MO0 OCBOSHUIO
y4eOHOTr0 CO/IepKaHMUS.

3HaHWE XHUMHHM CIYKHT OCHOBOW I (OPMUPOBAHHUS MHPOBO33PECHUS
oOyyJaromerocsi, ero IMpeACTaBICHUNH O MAaTePHAIBHOM €IWHCTBE MHUpPA, BaXKHYIO
pOJIb UTPAOT (POpMHUPYEMbIC XMUMHEH MPEJCTABICHUS O B3aHMMOIPEBPAICHUIX
SHEPIUU U 00 SBOJIOIMU BEUIECTB B MPHUPOJE, O MYTAX PEIICHUS TI00ATbHBIX
mpoOJIeM yCTOMYHMBOTO PA3BHTHS YEIOBEUSCTBA — CHIPHEBOM, DHEPIETHYECCKOM,
MUIIEBON U SKOJIOTHUECKON O€3011acHOCTH, MPOOJIEM 3IpaBOOXPAHCHHS.

N3yuenune xumun:

CIOCOOCTBYET  peald3alldd  BO3MOXKHOCTEM  Jii  caMOpa3BUTUA U
dhopMupOBaHUS KYJIbTYPHI IMYHOCTH, €€ 00ITeH 1 (hYyHKIIMOHAIBLHON I'PaMOTHOCTH,

BHOCUT BKJaJ B (POPMHPOBAHUE MBIIUICHUS M TBOPUYECKUX CIOCOOHOCTEH
0o0y4arommxcsi, HaBBIKOB HMX CaMOCTOSTENbHOW y4eOHOW  JesTeIbHOCTH,
AKCIEPUMEHTANIbHBIX M HCCIENOBATEIIbCKUX YMEHUW, HEOOXOIMMBIX KakK B
ITOBCEIHEBHOM KU3HM, TaK 1 B MPO(ECCHOHAIBHOM IeSITCIBHOCTH;

3HAKOMHUT CO CHEHU(PUKOM HAYYHOTO MBIIUICHUS, 3aKIaJbIBA€T OCHOBBI
IIEJTIOCTHOTO B3IUIsIIa HA €MHCTBO MPUPOJIbI U YETIOBEKA, SBJISCTCS OTBETCTBEHHBIM
ATarnoM B OPMHUPOBAHUU €CTECTBEHHO-HAYYHOU IPaMOTHOCTH 00yYaroIunXcs;



crocoOCTByeT (OPMHUPOBAHUIO IIECHHOCTHOTO OTHOIICHUS K E€CTECTBEHHO--
Hay4YHBIM 3HAHUSM, K [IPUPOJIE, K YEIIOBEKY, BHOCUT CBOW BKJIaJ B HKOJOTHUUYECKOE
oOpa3zoBaHue 00yYarOITUXCS.

JlanHble HampaBieHUs B OOYyYEHHU XUMHUHU OOECIEUMBAIOTCS CHEUU(DUKON
ColepKaHUsl  yuyeOHOro  MpeaMera, KOTOPBIA  SBISETCS  INEAarorH4ecKH
aJanTUPOBAHHBIM OTpa)KeHHWEM 0a30BOM HAYKH XMMHH Ha OMPEEIEHHOM dTare eé
pPa3BUTHAL.

Kypc xumuu Ha ypoBHE OCHOBHOTO OOIIEro oOpa3oBaHUsl OPUEHTUPOBAH Ha
OCBOEHHE OOYYaIOIIMMHUCS CUCTEMBbl NMEPBOHAYAIBHBIX MOHATUH XUMHH, OCHOB
HEOPraHMYECKOM XHUMHM W HEKOTOPBIX OTAEIbHBIX 3HAYUMBIX IOHSITHI
OpraHUYECKON XUMUH.

CrpykTypa coaepKaHus MpOrpaMMbl IO XMMUU C(POpMUpOBaHA Ha OCHOBE
CUCTEMHOr0 Mmoaxoaa K €€ m3ydeHuro. CopepiaHue CKIIAIbIBAETCS W3 CUCTEMBI
MOHATUN O XUMHYECKOM JIEMEHTE U BEIIECTBE U CUCTEMBI ITIOHATUN O XUMHYECKOU
peakuuu. OOe 3TU CHUCTEMBbl CTPYKTYpPHO OpPraHW30BaHbl MO MPUHLHUILY
IIOCJEA0BATENBHOTO PA3BUTHS 3HAHUM HA OCHOBE TEOPETUYECKHUX MPEICTABICHUN
Pa3HOro ypOBHS:

— aTOMHO-MOJIEKYJISIPHOT'O YYEHUSI KaK OCHOBBI BCET'O €CTECTBO3HAHMS;

— Ilepuonnueckoro 3akoHa J[. 1. MeHieneeBa Kak OCHOBHOTO 3aKOHA XHMUU;

— YYEHHS O CTPOEHUH aTOMA U XUMHYECKOH CBSI3U;

— TMPEACTaBICHUN 00 3JIEKTPOJUTUYECKONW JAHUCCOIMALMM BEUIECTB B
pacTBopax.

TeopeTnueckue 3HAHMS PACCMATPUBAIOTCS HA OCHOBE HAMIIMPUUYECKH
MOJIYYEHHBIX U OCMBICIEHHBIX (DAKTOB, pa3BUBAIOTCS MOCIEAOBATENBHO OT OJHOTO
YPOBHSI K JIPyroMy, BBITIOJNHSS (PYHKIIUM OOBSCHEHHWS W TIPOTHO3UPOBAHUS
CBOMCTB, CTPOEHUS M BO3MOXHOCTEH MPAKTHYECKOTO MPUMEHEHUS U IOJTYYCHHUS
M3Yy4YaeMbIX BEILECTB.

OcBoeHue nmporpaMMbl IO XUMHUU  CIOCOOCTBYET  (POPMHUPOBAHUIO
MPEJICTABJICHNUS O XUMHAYECKON COCTABIISAIOLICH HAYYHOM KAPTUHBI MUPA B JIOTHUKE
€€ CHUCTEeMHOW NpPHUPOJIbI, LIEHHOCTHOTO OTHOIICHUS K HAYYHOMY 3HAHUIO H
METO/JIaM TO3HaHUs B Hayke. M3yueHue XuUMUU NPOUCXOAUT C MPHUBJICUCHHEM
3HAHWM W3 paHee HW3YYEHHBIX Y4YEOHBIX NpeaMeToB: «OKpyX aroolmuid MUp»,
«buomnorus. 57 knmacce» u «dusnka. 7 Kiacey.

[Ipy wu3yyeHMHM XUMHH TPOUCXOAUT (HOPMHUPOBAHHE 3HAHUM OCHOB
XUMHUYECKON HayKH Kak OOJaCTH COBPEMEHHOI'O €CTECTBO3HAHUSA, MPAKTUUYECKON
JESTENbHOCTH YEJOBEKA M KaK OJHOTO W3 KOMIIOHEHTOB MHMPOBOM KYJBTYpPBI.
3amaua y4eOHOro mpeaMeTa COCTOMT B (DOPMHUPOBAHMM CHCTEMbl XHMHUYECKUX
3HAHUM — BaKHEHIIMX (PaKTOB, MOHATUHN, 3aKOHOB U TEOPETUUECKUX MOJIOKEHUH,
JOCTYNHBIX 00O0OIIEHN MHUPOBO33PEHUYECKOTO XapaKTepa, s3blka HAyKd, B



MpUOOIIEHNH K HAyYHBIM METOAaM TIO3HAHWS TIPH M3YYCHUH BEIIECTB W
XUMHUYECKUX peakinii, B GOPMHUPOBAHUU W PA3BUTHUH MO3HABATEIBHBIX YMEHHUUN U
UX TPUMEHEHUHM B Y4YeOHO-NIO3HABATEIBLHONM U yuyeOHO-HCCIIENOBATENbCKOM
JCATENBHOCTA, OCBOCHWW TPaBWJI O€30MacHOTO OOpalleHHs ¢ BEIIECTBAMHU B
MMOBCEHEBHOM KU3HMU.

[Ipu u3ydyeHUM XMMUU HA YPOBHE OCHOBHOTO OOIIET0 0Opa30BaHMs BaXKHOE
3HaYEHHUE MPUOOPENH TaKHUe 11eJ1, KaK:

— (GOpMHUpPOBAaHHE WHTEIVICKTYaIbHO pAa3BUTOW JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYIHUYECTBY, CAMOCTOSTEILHOMY TPUHATHIO PEIICHUH,
CIIOCOOHOM aIanTHPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBHSIM JKU3HU;

—  HampaBJICHHOCTh OOYyYEeHHS Ha CHCTEMAaTHYeCKOoe MpHOOIICHUE
oOy4Jaronmxcss K CamMOCTOSITEIbHOM MO3HABATEIBHON JEATEIbHOCTH, HAYYHBIM
METOJaM TO3HaHUs, (GOPMHUPYIONIUM MOTHBAIMIO M Pa3BUTHE CIOCOOHOCTEH K
XUMUH;

— o0ecrieueHne yCIOBUM, CIIOCOOCTBYIOIIUX MPUOOPETECHUIO 00YUYarOITUMHUCS
OTbITa Pa3HOOOPA3HOW NEATETHLHOCTH, IMO3HAHMS M CAMOIO3HAHUS, KIIOUYEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETEHIMI), MMEIOIIUX YHHUBEPCAIbHOE 3HAYEHUE IS
Pa3TUYHBIX BUOB JICSITEILHOCTH;

— ¢opmupoBanue oOmEel (QYHKIMOHATBHOW W ECTECTBEHHO-HAYYHOU
IPaMOTHOCTH, B TOM 4YHCJIE€ YMEHUU OOBSCHATH W OICHUBATh SIBICHUS
OKPYKAIOIIEr0 MHpA, UCIOJIb3Yysl 3HAHUS W OMbBIT, MOJYYCHHBIC MPU H3YUCHHUH
XUMHUH, TPUMCHITh WX MPH PEHICHUHW TPOoOJIeM B TIOBCETHCBHOW JKHU3HH H
TPYAOBOU JIEATEIBHOCTH;

— ¢opMupoBaHWe Yy O0OYYalOmUXCS TYMaHUCTUYECKHX OTHOIICHUH,
MOHUMAHUSl IIEHHOCTH XUMHUYECKUX 3HAHWM I BBIPAOOTKH IKOJIOTHYECKHU
1IEJIECO00pa3HOro TMOBEJAEHUST B OBITY M TPYIOBOM JEATEIBHOCTH B LEJSAX
COXPaHEHUs CBOETO 3/I0POBbS U OKPYKAIOIIEHW IPUPOIHON CPELBIL;

— pa3BUTHUE MOTHUBAIMU K OOYUYEHMIO, CIIOCOOHOCTEH K CaMOKOHTPOIIO U
CaMOBOCTIMITAHWIO Ha OCHOBE YCBOCHHS OOIIEYEIIOBEYECKUX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOpY MpO(uUiIsi M HANPaBIECHHOCTH JaTbHEHIIETO
o0y4eHusl.

OOmiee 4YMCIIO 4YacoB, OTBEACHHBIX I HW3YYCHUS XHMHH Ha YpPOBHE
OCHOBHOTO 00111€eT0 00pa3oBaHusi, cocTaBisieT 136 yacos: B 8 kitacce — 68 yacos (2
gaca B HeJlelo), B 9 kiracce — 68 yacoB (2 yaca B HEJIEIIO).



COILEPKXAHUE OBYUYEHUA

8 KIIACC

IlepBoHayaibHble XUMHYECKHE MOHATHS

[Ipenmer xumuun. Posib XuMHUM B KW3HU 4YEIIOBEKA. XUMHUS B CUCTEME HAyK.
Tena u BemecTBa. PU3HMYECKHE CBOWCTBA BEIIECTB. ATPETraTHOE COCTOSIHUE
BemecTB. [loHsATHE O MeTOAaxX MO3HAaHWA B XMUMHUU. YHCTBIE BEIIECTBA U CMECH.
Cnioco0nI pazeneHust cMecei.

ATOMBI U MOJIEKYJIbl. XHUMHUYECKUE 3leMEHTbl. CHMBOJIBI XUMHUYECKHUX
aneMeHTOB. [IpocThie U ClIO)KHBIE BellecTBA. ATOMHO-MOJIEKYJISIPHOE YUEHUE.

Xumuueckast ¢opMmyna. BaleHTHOCTh aTOMOB XMMHYECKHUX 3JIEMEHTOB.
3akOoH TMOCTOSIHCTBA cocTaBa BemlecTB. (OTHOCHUTENbHAsE aTOMHas Macca.
OTHOcCUTENbHAST MOJIEKYJIsIpHAas Macca. MaccoBas 1051 XUMUYECKOTO 3JIEMEHTA B
COEIMHEHUMU.

KomnuectBo BemectBa. Monb. MonsipHas macca. B3anmocBsi3p KoJn4yecTsa,
MacCchl W 4YHUCla CTPYKTYPHBIX €AWHUIl BemlecTBa. Pacuétel mo Qopmynam
XUMUYECKUX COCTMHEHUH.

Ou3NYECKUE U XUMUYECKUE SIBIICHHS. XUMHUUYECKasi PEakius U €€ MPU3HAKU.
3aKOH COXpaHEHHsI Macchl BEUIECTB. XuUMuUYeckue ypaBHeHus. Knaccudukanus
XUMUYECKUX PEAKIUN (COSTMHEHMS, Pa3JI0KECHHUS, 3aMEIICHUsI, OOMEHA).

Xumuueckuit Ikcnepumenm:

3HAKOMCTBO C XMMHUYECKOH MOCY/I0#, mpaBmwiaMu paboThl B JabOpaTopuu U
npuéMamMu oOpalieHus: ¢ J1abopaTOPHBIM 000PYIOBaHUEM, U3yUYEHUE U OMKMCAHHE
(U3MYECKX CBOWCTB 0O0pa3lloB HEOPraHMYECKUX BEIIECTB, HAOJIOJICHHE
¢usndecknx (TJIaBJICHUE BOCKA, TasHUE JIbJa, PACTHPAHUE caxapa B CTYIIKE,
KUIICHUE W KOHJCHCAIMS BOJBI) M XUMHUYECKHX (TOPEHUE CBEYH, NMPOKAIWBAHHE
MEIHOM MPOBOJIOKH, B3aUMOICHCTBUE MeJla C KUCIIOTOW) SIBJICHUH, HaOII0eHUE U
OMMCaHUE MPU3HAKOB MPOTEKAHUS XUMHUUYECKUX peakiuil (pasimokeHue caxapa,
B3aMMOJICUCTBUE CEPHOM KHUCJIOTHI C XJIOPUAOM Oapusi, pa3loKeHHE THAPOKCHIA
Menu (II) npu HarpeBaHuu, B3auMoJelcTBUE kele3a ¢ pacTBopoM conu meau (1),
U3y4YeHHE CIOCOOOB pa3/iefieHHs CMECeil: ¢ NMOMOIIbI0 MarHura, (GUiIbTpoBaHUE,
BBITIApUBaHUE, JUCTUIUIAIMA, XpoMaTorpadus, mpoBeJeHNE OYUCTKH MOBApEHHON
COJIM, HAOJIOJIECHHWE W  ONHCAaHUE  pPe3yJIbTaTOB  MPOBEICHHUS  OIbITA,
WJUTIOCTPUPYIOLIETO0 3aKOH COXPAaHEHUSI MAacChl, CO3JaHUE MOJIENIEH MOJIEKYJI
(ImapocTepKHEBbBIX ).

Ba:kHeiimue npeacTaBuTe/ M HEOPraHMYECKHUX BellleCTB

Bo3agyx — cmech razoB. CocraB Bo3ayxa. Kucimopona — 35eMEHT U IpocToe
BemecTBo. Haxoknenue kucimopoma B mpuponae, (GU3MUECKHE W XUMHUYECKHE
cBoiictBa (peakuuu ropeHus). Okcuabl. [Ipumenenue xkuciopoaa. CrnocoObl



MOJYYEHUS] KHUCIOpOJa B JA0OpaTOpuM U MOPOMBIIUIEHHOCTH. KpyroBopor
KHciIopoa B mpupoae. O30H — aToTponHas MOAU(PUKALINS KUCIOPOIa.

TeroBoit 3¢ (deKT XUMHUYECKOM pEaKluu, TEPMOXUMHUYECKUE YpaBHEHMS,
9K30- W SHJOTEPMHUYECKUE peaKUHWU. TOIIMBO: Yrojib M METaH. 3arps3HEHUE
BO3lyXa, YCWJICHHE MAPHUKOBOTO d(pdekTa, pazpyiieHrne 030HOBOTO CIIOSI.

Bomopon — anemeHtr m mpocrtoe BemiectBo. Haxoxxnenue Bogopona B
npupoae, ¢GU3MYECKME U XMMHYECKHME CBOWCTBA, NPUMEHEHHUE, CIOCOOBI
nonydeHust. Kucnotsl u comnm.

MountsipHbIil 00BEM Ta30B. Pacdu€Thl 0 XUMUYECKUM YPaBHEHUSIM.

du3nyeckue CBOMCTBA BOJbl. Boma Kkak pacTtBopuTenb. PacTBOpBHI.
HacellieHHbIE M HEHACBIIEHHBIE PAcTBOPBl. PacTBOPHMMOCTH BEHIECTB B BOJE.
MaccoBas 10J14 BEIECTBA B pacTBOPE. XUMHUUYECKUE CBOMCTBA BOJbl. OCHOBaHHS.
Ponb pacTBOpOB B mpupone U B XKW3HU 4deinoBeka. KpyroBopot BoAbl B IpUpOAE.
3arpsi3HEHHUE MPUPOAHBIX BOJ. OXpaHa U OYUCTKA MPUPOJHBIX BOJ.

Knaccudukanus neopranuueckux coenuHeHuid. Oxcuzabl. Knaccudukanms
OKCUJIOB:  cojeoOpaszyronue (OCHOBHBIE, KHUCJIOTHBIC, aM(oTepHbe) U
HecosieoOpasyromue. HomeHkmarypa okcumoB. Duznueckue W XUMHUYECKHE
cBoMCTBa OKCHIOB. [loirydeHre OKCUI0B.

OcHoBanus. Knaccudukanuss ocHOBaHMM: MIENOYM U  HEPACTBOPUMBIE
ocHOBaHuA. HoMmeHkiatypa ocHoBaHuil. PU3NYECKHE U XUMHYECKHE CBOWCTBA
ocHoBaHui. [lonydyenne ocCHOBaHUM.

Kucnotel. Knaccuduxamus xkucnor. Homenknarypa kucinot. Ouzndeckue u
XMMHUYECKHE CBOMCTBAa KHUCIOT. Psn aktuBHOocTH MetaiuioB H. H. bekerosa.
ITonmy4yenue KUCIIOT.

Conu. Homenkiatypa cosieid. @U3nyeckue U XMMHYECKUE CBOMCTBA CONEM.
[Tomyuyenue coiei.

I'eneTnueckas CBsI3b MEXKAY KJIaCCaMU HEOPTAHUYECKUX COEIUHEHHU.

Xumuueckuii IKCnepumenm:

Ka4ECTBEHHOE OIPEJCICHUE COAECPKAHUsI KUCIOPOAa B BO3AYyXE, MOJYyUYEHHUE,
coOupaHue, pacro3HaBaHWE M M3YYECHHE CBOMCTB KHCIOPOJa, HAOIIOJCHHE
B3aUMOJEHCTBHUS BELIECTB C KHUCIOPOJAOM H YCJIOBUS BO3HHUKHOBEHHS U
MpeKpalleHus: TopeHust (Mmokapa), O3HAKOMJICHHE C O0Opa3naMu OKCHUIOB U
OMMCAaHWE HUX CBOMCTB, MOJYy4Y€HHE, COOMpaHUE, PACIO3HABAHWE U HW3YUYCHHE
CBOMCTB BOJOpoJia (rOpeHHe), B3auMozeicTBre Bojopoaa ¢ okcuaom meau (II)
(BO3MOXXHO HCIOJIb30BaHUE BUIEOMATEPUAJIOB), HAOMIOACHHE OOpa3IOB BEIIECTB
KOJIMYECTBOM | MOJIb, HCCIEIOBAaHHE OCOOEHHOCTEW pacTBOPEHMS BEILECTB C
Pa3IMYHOM PACTBOPUMOCTBIO, MPUTOTOBJIEHHUE PACTBOPOB C ONPEACIEHHOU
MAaCCOBOM JI0JIEW PaCTBOPEHHOTO BEILIECTBA, B3aMMOJICMCTBUE BOJBI C METANIAMU
(HatpueM ©  KajblueM) (BO3MOXHO MCIOJB30BaHHE BUICOMATEPUATIOB),



uccleoBaHue OoOpa3llOB HEOPraHMYECKUX BEHIECTB PA3JIMYHBIX  KJIACCOB,
HaOJII0ICHNE U3MEHEHUS OKPACKH MHIUKATOPOB B PACTBOpPAX KUCIOT W IEIOYEH,
u3ydyeHue B3aumopeiicTBusi okcuaa menu (II) ¢ pacTBopoM cepHOM KHCIOTHI,
KUCJIOT C METaJJIaMH, PEaKIU{d HEUTpaIu3aluu, MOJyYEeHUE HEPACTBOPUMBIX
OCHOBAHUM, BBITECHEHUE OJHOTO METaJla JAPYTMM W3 PacTBOpa COJIM, PELICHUE
DKCIIEPUMEHTAIIBHBIX 3a/ad 1o TeMe «BaxHenlne KIacChl HEOPraHUYECKHUX
COCIMHEHUI.

Iepunoanyecknii 3akoH u Ilepuoamueckass cucreMa XHMHYECKHX
iemenToB JI. WU. MengeseeBa. CtpoeHne aromMoB. XUMHYECKAsl CBA3b.
OxucINTEeILHO-BOCCTAHOBUTEIbHbIE PEAKIIUU

[lepBble TOMBITKM KJIACCU(DUKAIMU XUMUYECKUX dieMeHToB. lloHsTHe o
IPYIINax CXOJHBIX DJIEMEHTOB (ILEOYHBIE U IIEJIOYHO3EMEIbHBIE METAIbI,
raJIOTeHbl, HTHEPTHBIC Ta3bl). DIEMEHTHI, KOTOPBIE 00pa3yoT aM(pOTEPHBIC OKCHIBI
Y TUIPOKCUBI.

Ilepnognuecknii 3akoH. Ilepuoanueckas cucteMa XUMHUYECKUX 3JIEMEHTOB /.
N.  MengeneeBa.  KopoTkonepuogHas U JJIMHHONEPUOAHAS  (OPMBI
[Tepuoanueckoit cucrembl xumudeckux 3aeMeHToB J[. 1. MenneneeBa. [leprobl
n rpynnbl. Ouzndeckuil CMBICI IOPSAAKOBOIO HOMEpPA, HOMEPOB IMEPHUOAA U
TPYIIIbI AJIEMEHTA.

Crpoenne atomoB. CocTtaB aTOMHBIX siaep. M3oronbl. DnekTponsl. CTpoeHue
ANEKTPOHHBIX  000JI0YEeK aToMOB TepBbIX 20 XUMHUYECKUX  DIIEMEHTOB
[lepuonnueckoin cucremsl [[. U. MenneneeBa. XapakTepuCTHKA XUMUYECKOTO
AJIEMEHTA 10 €ro MoJIoKEeHUIO B [lepunoanueckoii cucreme 1. . Menneneena.

3aKOHOMEPHOCTH HW3MEHEHHUS paJdyca aTOMOB XHWMHUYECKUX DSJIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOKMCTB IO IPYNIIaM U IEPUOJAM.

3nauenue [lepuoanueckoro 3akoHa u [lepuoanueckoi cuCTeMbl XUMUYECKUX
BJIEMEHTOB 1A pa3BUTUA Hayku W mpaktuku. JI. . MenneneeB — yd€HbId U
rpak JaHMH.

Xumuyeckass cBaA3b. KoBasieHTHast (MOJIIpHAsE YW HEMOJIAPHAs)) CBSI3b.
DIEKTPOOTPULATETBHOCTh XUMHUECKUX AJIEMEHTOB. IOHHAsI CBS3b.

Crenenp  okuciieHus.  OKHUCIHUTEIbHO-BOCCTAHOBUTEIBHBIE  PEAKIIMH.
IIpoueccel OkuciieHUs: U BOCCTAHOBJIEHUS. OKUCIUTEIN U BOCCTAHOBUTEIIH.

Xumuueckuil IKcnepumenm:

U3y4deHUEe oO0pas3lloB BEIIECTB METAUIOB M HEMETAUIOB, B3aMMOJICHCTBHE
TUAPOKCUAA LHWHKA C pacTBOpaMHM KHCIOT W IIEJOYEH, NMPOBEIAECHUE OIIBITOB,
WUTIOCTPUPYIOIINX  MPUMEPBI  OKUCIHUTEIBLHO-BOCCTAHOBUTEIBHBIX  PEAKIUN
(ropeHue, peakiyu pa3aoKeHUs, COSAUHEHUS).

Mesrcnpeomemmuoie ceasu



Peanuzanus MeXNpeIMETHBIX CBSI3ed MPU U3YYEHUM XUMHH B & Kiacce
OCYIIECTBJISIETCS. 4Yepe3 HCIIOJIIb30BAaHUE KaK OOIIMX €CTeCTBEHHO-HAYYHBIX
NOHATUN, TaK U MOHSATHM, SIBISIOIIMXCS CUCTEMHBIMH JJI1 OTAEIBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOTO LIHMKJIA.

OOmme ecTeCTBEHHO-HAYYHBIC TOHSATHUS: HAy4YHBIN (DaKkT, TUTIOTE3a, TEOPHS,
3aKOH, aHallu3, CHHTE3, Kiaccuukanusi, NEPUOJUYHOCTb, HAOIIOJCHUE,
AKCHEPUMEHT, MOAEIUPOBAHUE, UBMEPEHUE, MOJIEIIb, SIBJICHUE.

®usuka: Marepusi, aTroM, OJJIEKTPOH, MIPOTOH, HEUTPOH, HOH, HYKIIHU]I,
M30TONBI, PAAUOAKTUBHOCTh, MOJIEKYJA, DJIEKTPUYECKUM 3apsil, BEUIECTBO, TEIO,
00BEM, arperaTHoe COCTOSIHUE BEIIECTBA, ra3, (U3MYECKUE BEIUYUHBI, €IUHUIIBI
U3MEPEHUS, KOCMOC, TIJIaHETHI, 3BE€3/1b1, CONHIIE.

buonorus: porocunres, apixanue, ouocdepa.

I'eorpadusi: armocepa, rtuapochepa, MuHEpaTbl, TOPHBIC TOPOJIHI,
MIOJIE3HBIE UCKONIAEMBbIE, TOILUIMBO, BOJHBIE PECYPCHI.

9 KIIACC

BemecTBO U XMMHYECKasI peaKLMs

Ileprnonnueckuit 3akoH. lleproanueckas cucrema XUMUYECKUX 3JIEMEHTOB /.
N. MenpeneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHUHU CBOWMCTB
XUMUAYECKUX DJIEMEHTOB IIEPBBIX TPEX TMEPUOJOB, KaJIMs, KalbLHUs U UX
COCMHEHUN B COOTBETCTBUU C TOJOXKEHHEM »3JIEMEHTOB B llepuoanueckon
CHUCTEME U CTPOCHUEM HX ATOMOB.

CrpoeHue BellecTBa: BHUJIbI XMMHUYECKOW CBSI3U. THIBI KPUCTAJUITMYECKUX
PEWETOK, 3aBUCUMOCTh CBOMCTB BEHIECTBA OT TUIIA KPUCTAJUIMYECKON PEIIETKU U
BHUJIa XUMHUYECKOU CBS3U.

Knaccudukaiyms m HOMEHKIaTypa HEOPTraHUYECKUX BEIIECTB. XHUMHUYECKHE
CBOMCTBA BEIIECTB, OTHOCAIIMUXCA K Pa3IUYHbIM KjlaccaM HEOPraHHMYECKUX
COEIMHEHUI, TEHETUYECKAs CBSI3b HEOPTraHUYECKUX BELIECTB.

Knaccudukanuys XuMU4eCKUX peakiuid Mo pa3IMuHbIM MpU3HaKam (1o YUCITY
M COCTaBy YYACTBYIOIIMX B PEAKIMHM BEIICCTB, MO TEIIOBOMY 3(dekrty, 1o
M3MEHEHUIO CTETCHEH OKMCIECHUS XMMHYECKUX AJIIEMEHTOB, IO 0OpaTUMOCTH, IO
Yy4acTUIO KaTalau3aTopa). DK30- U SHIOTEPMUUYECKHUE PEAKIIMH, TEPMOXUMHUUYECKHE
YpaBHEHHS.

[Tonsitue 0 CKOpOCTH XUMHUYECKOW peaknuu. [loHsTHe 00 OOpaTUMBIX H
HEOOpAaTUMBIX XMMHYECKUX peakiuax. [[oHATHEe O TOMOT€HHBIX U T€TEPOTEeHHBIX
peakiusix. [lonstue o karanuse. [lonsTue o xumuueckoM paBHOBecHH. DaKTOPBHI,
BIIMSIIOIIME HA CKOPOCTh XUMHUYECKOW PEAKIMU U TOJIOKEHUE XHUMHUYECKOTO
PaBHOBECHSI.

OKHCITUTETPHO-BOCCTAHOBUTEIBHBIE ~ PEAaKIUU,  DJIEKTPOHHBIM  OayiaHc
OKHCIIUTENIbHO-BOCCTAHOBUTEBHOMN peaKkiuu. CocraBienue YpaBHEHUI



OKHCIIUTENIbHO-BOCCTAHOBUTEIBHBIX ~ PEAKIMid C  HUCIOJIb30BAaHUEM  METOJa
AJIEKTPOHHOTO OajaHca.

Teopust ANEKTPOIUTHUECKON TUCCOUUALINU. DIEKTPOIUTHI U HEANEKTPOIIHTHI.
KaTtnonsl, annonsl. MexaHU3M JUCCOLMAIIMU BEIIECTB C PA3IUYHBIMU BHJIAMHU
XUMHUIEeCKOU cBsizu. CteneHs aucconuanuu. CHIbHBIE U CIIa0bIe SJIEKTPOJIUTHI.

Peakiiuu nonHoro oomMeHa. Y ciaoBHs MPOTEKAHUS peaKIMil HOHHOTO 0OMEHa,
NOJIHBIE W COKpAILlEHHBIE HOHHBIE YypaBHEHUs peakuuid. CBONCTBA KHUCIOT,
OCHOBAHMM UM coleil B CBeTe MPEACTaBICHU 00 3IEKTPOIUTHYECKOU
aucconunanuu. KauectBeHHbIe peakuu Ha MOHBL. [IoHATHE O THApPOIN3E CONEN.

Xumuueckuit IKCnepumenm:

O03HAKOMJIEHUE C MOJCIISIMU KPUCTAUIMYECKUX PEMIETOK HEOPTaHUYECKHUX
BEIIIECTB — METAJUVIOB M HEMETalioB (Tpadura M anmasza), CIOXKHBIX BEIECTB
(xJmopua HaTpusi), UCCIEIOBAHUE 3aBUCUMOCTH CKOPOCTH XHMHYECKON peakinu
OT BO3JICUCTBHS PA3UYHBIX (DAKTOPOB, HCCIEIOBAHUE DIIEKTPOIMPOBOTHOCTH
pacTBOpPOB BEWIECTB, MpOLECCAa AUCCOLMALUMU KHUCIOT, IIEJIOYEH U COJer
(BO3BMOKHO  HCIOJIb30BAaHME BHUJACO MaTe€pUalioB), TMPOBEICHUE  OIBITOB,
WUTIOCTPUPYIOLIUX ~ MPU3HAKM  TMPOTEKaHUs  peakuuii HMOHHOro  OOMeHa
(oOpa3oBanme ocaaka, BBIIEJICHHUE Tas3a, oOOpa3oBaHWE BOJABI), OIBITOB,
WUIFOCTPUPYIOIIUX  MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX  PEAKIIMUI
(ropeHue, peakiuu pa3ioKeHUs, COSIUHEHUsI), paclO3HABAHUE HEOPTaHUYECKUX
BEIIECTB C TOMOIIbIO KAYECTBEHHBIX pEaKIMid Ha HOHBI, pEIICHUE
AKCIEPUMEHTAJIbHBIX 3a]1a4.

HemeTayibl 1 MX COeIMHEHUS

OO6miast xapakTepucTuka rajgoreHoB. (OCOOEHHOCTH CTPOEHUSI aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHne u (pu3mdeckre CBOWCTBA MPOCTHIX
BEIIECTB — TajoreHoB. XHMMHUYECKHE CBOMCTBA Ha IpUMEpe  XJopa
(B3aUMOJEHCTBUE C MeTaJJIaMd, HEMeTaJlJlaMH, IleJo4yaMu). XJIOPOBOAOPO/I.
ConsiHasi KUCIIOTa, XMMUYECKHE CBOMCTBA, MOJydYeHHE, NMpuMeHeHue. JleicTBue
XJopa U XJIOPOBOAOPOJAa HA OPraHW3M YeEIOBEeKa. BaxkHeHIIHne XJIOpUIbl U UX
Hax0XJICHUE B MIPUPOJIE.

O6mas xapaktepuctuka 3meMeHToB VIA-rpynmbl. OCOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTepHbIC CTENeHH OKucieHus. CTpoeHue W (puznueckue CBONCTBA
MPOCTHIX BEIIECTB — KUCIOPOIA M CEePhL. AJNTOTPONTHBIE MOAU(PUKAIINHA KACTIOPOaAA
U cepbl. XumMudeckue cBoicTBa cepbl. CepoBOIOpOA, CTpoeHUe, (pundeckue u
XUMUYECKUE cBOKCTBA. OKCUABI CEpbl KaK MPEACTABUTEIN KUCIOTHBIX OKCHJIOB.
CepHass kuciora, (Quznueckue W XUMHUYECKHME CBOWcTBa (00IIME Kak
MPEACTaBUTEN Kjacca KHUCIOT W crnenuduieckne). XUMHUYECKHE PEaKIny,
JeXalyue B OCHOBE IMPOMBIIUICHHOTO CHOC00a TMOJNYYeHHS CEpPHOM KHCIIOTHI.
[Ipumenenue cepHoi KucnoThel. Conu CepHOM KUCIOTHI, KAYECTBEHHAS peaKkuus Ha



cynbdar-uon. Haxoxmenue cepbl U €€ COCNMHEHHMA B TpUpoje. XUMHUYECKOE
3arpsi3HEHUE OKPYKAIOIIEH CcpeAbl COCNUHEHUSIMU Cepbl (KHCIIOTHBIE JOXK[IH,
3arpsi3HEHHE BO3/yXa U BOJIOEMOB), CIIOCOOBI €ro Mpea0TBPaICHUS.

OOmast xapakrepucTuka 3JeMeHTOB VA-rpymnmbl. OCOOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTEPHBIE CTETICHH OKHCICHUSA. A30T, paclpoCTpaHEHHUE B MPHUPOJIC,
¢dusnueckre U XuMuIeckre cBoiicTBa. KpyroBopot azora B mpupoje. AMMHUAK, €ro
(du3nYecKre 1 XUMUYECKHEe CBOMCTBA, MOJydyeHue u npuMeHenune. Colu aMMOHUS,
X QU3NYECKUE U XMMUYECKHE CBOWCTBA, MpuMeHeHne. KauecTBeHHas peakius Ha
MOHBI aMMOHUS. A30THAasl KHCIIOTa, €€ TOoJydeHue, GU3MUECKHEe W XUMHYCCKHE
cBOiicTBa (0OIIME Kak TMpEeJCTaBUTENS KJacca KHUCIOT U CHenu(puyecKue).
Hcnonb3oBaHWe HUTPATOB M COJIEW aMMOHHMSI B KaueCTBE MHUHEPATbHBIX
yaoOpeHuii. XuMH4eCcKoe 3arpsi3HEHUE OKPYKAIOIIeH Cpeibl COeAMHEHUIMHU a30Ta
(KUCTIOTHBIE JOXKAHM, 3arpsA3HEHHE BO3ayXa, MOYBBI W BoAoéMoB). dDocdop,
ajutoTpornHeie Moaudukanuu dochopa, GU3MUECKHE M XUMHUYECKHUE CBOWMCTBA.
Oxkcup docdopa (V) u dochopHas kuciora, puznueckue U XUMUIECKUE CBONMCTRA,
nosryyenue. Mcnonas3oBanue GpocdaroB B KaUeCTBE MUHEPAIBHBIX YI0OPEHUH.

Oo6mas xapaktepuctuka 3meMeHToB [VA-rpynmbel. OCOOEHHOCTH CTPOCHHUS
aTOMOB,  XapaKTepHbIE  CTENEHU  OKHUCJICHHUS.  YIJIEpOaA,  aJUIOTPOIHBIC
Moau(UKALMK, PACOPOCTPAHEHHE B Mpupone, (U3MYECKUE U XHUMHUUYECKHE
cBoiicTtBa. Ancopouus. Kpyrosopot yriepona B npupose. Okcuibl yriepoaa, ux
¢u3nUeckue W XUMHUYECKHE CBOWMCTBA, JCHCTBHE HA JKHUBBIC OPTAHU3MBI,
MOJIyYCHUE U TMPUMEHEHUE. DKOJOTUYECKUE MPOOJIEMBI, CBSI3aHHBIE C OKCHUIIOM
yraepoga (IV), runoresa r1y100aJbHOTO TMOTEIUIEHUS KIMMaTa, HTapHUKOBBIM
addekt. YronpHas KUCIOTA U €€ COJIU, UX (PU3NYECKUE U XUMUUYECKUE CBOMCTRBA,
MoJiydeHrue W mnpuMeHeHne. KauecTBeHHas peaknus Ha KapOOHAT-MOHBI.
Hcnonb3zoBanue kapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIIJICHHOCTH U CEIIbCKOM
XO3sICTBE.

[TepBoHAYaNEHBIE TTOHATHS 00 OPraHUYECKUX BEIIECTBAX KAK O COCAMHCHHIX
yraepoja (MeTaH, 3TaH, STUJICH, alleTHIICH, dTAaHOJ, TIUIEPUH, YKCYCHAsI KUCIIOTA).
[IpupoaHbie HMCTOYHUKUA YIJIEBOJOPOAOB (Yyrojb, NPUPOAHBIA Ta3, HEDTH),
IPOIYKTHl UX TMepepadoTKu (OCH3UH), UX POJIb B OBITY M IMPOMBIIUICHHOCTH.
[TonsiTHe 0 OMOJIOTMYECKHN BaKHBIX BEIIECTBAX: XKUPaX, OEIKax, yriaeBoaax — U UX
poli B OJKM3HM UeEJOBeKa. MarepuaabHOE €IWHCTBO OPraHUYEeCKUX U
HEOPTaHWYECKUX COCIMHCHUU.

KpemHuuii, ero Qusnueckue ¢ XHUMHUYECKHE CBOICTBA, IOJy4YEHHE H
npuMenenue. CoeauHeHus KpeMHusi B mnpupojae. OOmme mnpeacraBieHus 00
okcune kpemuust (IV) u kpemuueBoi kuciore. CUIMKAThl, UX HCIOJIb30BAHHUE B
ObITYy, B TIPOMBIIIUICHHOCTH. BakHeliue CTpouTenbHbIe MaTepHalibl: KepaMuKa,



CTEKJIO, IIEMEHT, OCTOH, kene300eToH. IIpobmempl 0e30macHOrO HMCIOJIB30BAHHS
CTPOUTENIbHBIX MAaTEPUAJIOB B OBCEAHEBHOM JKU3HU.

Xumuueckuii IKcnepumenm:

M3y4eHHE 00pa3l0B HEOPTraHUUYECKUX BEIIECTB, CBOMCTB COJSHON KHCIOTHI,
MIPOBE/ICHNE KAYeCTBCHHBIX PEAKIIMN Ha XJIOPUJ-UOHBI M HAOIIOICHUE MTPU3HAKOB
WX TIPOTEKAHMsI, OMBITHI, OTpaKawmue (QU3NYeCKue U XUMUYECKHE CBOMCTBA
TaJIOTEHOB M MX COEJUHEHUN (BO3MOXKHO HCIOJIb30BAaHUE BUJICOMATEPUAIIOB),
O3HaKOMJIEHHE ¢ oOpaslamMud XJOpuAOB (TaJIOTEHUIOB), O3HAKOMJIEHUE C
oOpaslamu  ceppl W €€  coeauHEHUsMH  (BO3MOXKHO  HMCIOJIb30BaHHE
BUJIEOMATEPHUAIIOB), HAOIIIOJICHHE Tpollecca OOYIIIMBaHUS caxapa MoJ IeHCTBUEM
KOHLICHTPUPOBAHHOM  CEPHOM  KHUCJIOTHI, HW3YyYEHHE XUMUYECKHMX CBOWCTB
pa30aBIEHHOIN CEPHON KUCIIOTHI, MPOBEJECHUE KAUECTBEHHON peaklMy Ha Cyab(dat-
MOH W HaOJIOJeHUE TpHu3HAKa €€ MPOTEeKaHWs, O3HAKOMJICHHE C (PU3NYECKUMHU
cBolicTBaMu a3oTa, ¢ochopa W HUX COSAMHEHUU (BO3MOXKHO HCIIOJIH30BAHUE
BUJIEOMATEpPUAJIOB), oOpa3laMu a30THBIX U (POCPOpHBIX YTO0OpEeHUH, MOTydYeHHE,
coOupaHue, pacrno3HaBaHWE MW H3YUYCHUE CBOWCTB amMMHUaka, MPOBEJICHUE
KAueCTBEHHBIX PEAKIIMi Ha MOH aMMOHUS U (ocdaT-uOoH ¥ U3YUYCHHE NMPU3HAKOB
UX MPOTEKAHUsI, B3aUMOJICICTBUE KOHIIEHTPUPOBAHHOM a30THOM KUCIIOThI C MEJIbIO
(BO3MOKHO HCIIOJIb30BaHUE BUJIEOMATEPUAIIOB), U3y4YEHUE MOJENEN
KPUCTAIMYECKUX pEHIETOK anMaza, Tpaduta, ¢yiuiepeHa, O3HAKOMIIEHUE C
MPOIIECCOM  aJCOPOLIMKM PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM U
YCTPOMCTBOM TIPOTHBOTras3a, MoJydeHHe, cOOMpaHue, paclo3HaBaHUE M U3yueHUE
CBOMCTB YIJIEKMCIIOrO ra3a, MpOBe/IEHNE KauyeCTBEHHBIX peakluil Ha KapOoHAT U
CUJIMKAT-UOHBl W HW3YYCHHE TMPU3HAKOB WX MPOTCKAHUS, O3HAKOMIICHHE C
MPOAYKIMENH CHUJIUMKATHOM MPOMBIIUIEHHOCTH, PEIICHHE SKCIEPUMEHTAIbHBIX
3a7a4 1o TeMe « BaxkHeunme HeMeTallibl U UX COSAUHEHUSD).

MeTaJuibl 1 KX COeIMHEHUS

OO6mias xapakTepUCTUKa XUMUYECKUX 3JIEMEHTOB — METaJUIOB HA OCHOBaHUU
ux nosioxkeHuss B llepmommueckon cucreme xumudeckux siaemeHTtoB . U.
MenneneeBa u ctpoeHusi aToMoB. CTpoeHHe MeTalioB. MeTtaiuinueckasl CBA3b U
METAJUIMYECKasi ~ KpUCTAUIMYECKass  pelIETKa.  ODJIEKTPOXMUMHUYECKHU P
HanpspkeHui MetaiioB. Ou3nyeckne U XMMUYECKUE CBOMCTBA MeTauioB. O0miue
CHocOOBI TIONTydeHUs MeTauioB. [loHATHE O KOpPpPO3WU METAIOB, OCHOBHBIC
crocoObl 3amuThl X OT Kopposuu. CrutaBel (CTainb, YYTyH, AIOPATIOMHUHHM,
OpoH32a) U UX MPUMEHEHUE B OBITY U IPOMBIIIIEHHOCTH.

[Ilemouynsie MeTaiuIbl: ToJioxkeHue B [lepuoauyeckoil cucteMe XUMUYECKUX
snemeHToB JI. M. MeHneneeBa, CTpO€HME UX aTOMOB, HaXxOXJECHUE B MPUPOJE.
duznyeckue U XMMHUYECKUE CBOMCTBA (Ha mpuMepe HaTpus U Kanus). OKCuabl u



TUAPOKCUABl HaTpusi W Kanus. [IpuMeHeHHe IIEeNOYHBIX METANIOB U HX
COCMHECHUMU.

[I{er0yHO3€MENIbHBIE METAJUIBI MArHUM W KAJIBLUH: TIOJIOKEHHUE B
Ilepnognueckor cucreme xumuueckux sneMeHToB [[. 1. MenneneeBa, crpoeHue
MX aTOMOB, HaXO0XJIeHUE B mipupoae. usndyeckre 1 XMMUUYECKUE CBOMCTBA MarHus
U Kanblus. Baxknelmume coequHeHHs] KalblUs (OKCUI, THAPOKCHUMA, COJIH).
XKécTkocTh BOJBI U CITOCOOBI €€ yCTpaHEHUSI.

AJtoMuHUN: TIoN10)keHUE B [leproinueckor CuCTeMe XUMHYECKUX 3JIEMEHTOB
JI. . MenneneeBa, CTpoeHUE atoMa, HaxoXxAceHUE B mpuponae. dusznueckue u
XUMHUYECKHE CBOMCTBA alfOMUHUA. AM(OTEpHBIE CBOWCTBA OKCHIa U THIIPOKCHUIA
ATIOMUHUSL.

Kenezo: monoxenue B [lepuoandyeckoil cuCTeMe XUMUYECKUX 3JIEMEHTOB /.
. MenneneeBa, CTpOEHHE aTOMa, HAXOXKJIEHUE B mnpupoac. Pusnyeckue u
XUMHYECKHE CBOMCTBA kene3a. OKCUIbI, TUIPOKCUIBI U con xkene3a (1) u sxenesa
(IIT), mx coctaB, CBOMCTBA U MOJy4YCHHE.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHHE C oOpasllaMy METAUIOB W CIUIABOB, HMX (PU3NYECKUMH
CBOMCTBaMHU, M3y4YEHUE PE3yJbTATOB  KOPPO3UU  METAUIOB  (BO3MOXKHO
UCIIOJIb30BAaHUE BUJIEOMATEPHUATIOB), OCOOEHHOCTEM B3aMMOJIEUCTBUSI OKCHIA
KaJIbIIUSI W HATpus C BOJOM (BO3MOXXHO HCIIOJIb30BAaHUE BHUJIEOMATEPUAIIOB),
HCCIIEIOBAHUE CBOMCTB KECTKOM BOJIBI, IPOLECCA TOPEHHUS KEJIE3a B KUCIOPOJE
(BO3MOXXHO ~ HCIIOJNB30BAaHWE  BHJICOMATEPHAIIOB), MPHU3HAKOB  MPOTEKAHUS
KAUECTBEHHBIX PEaKUUil HAa MOHBI: MATHUS, Kalblus, aTIOMUHUSA, [IUHKA, JKEIe3a
(IT) u xenesza (I11), meau (11), HabmroAeHUE U OMKMCaHUE MPOIIECCOB OKPAITUBAHUS
IJJAMEHH MOHAMU HATpusl, Kajlusig ¢ KalblUs (BO3MOXHO HCIOJIb30BAHHE
BUJICOMATEPHUAIIOB), HCCIIeIOBaHNE aM(DOTEPHBIX CBOWCTB TUAPOKCHIA ATFOMHHUS
U TUAPOKCHUA LIMHKA, PEMICHUE IKCIIEPUMEHTAIIbHBIX 33/1a4 110 TeMe «BaxkHeine
METAJIJIbI U X COCTUHECHHUS.

XHMUA ¥ OKpY:KaoUIas cpeaa

BemectBa m Marepuanbl B ITOBCEIHEBHOM XHU3HM YeEJIOBEKa. be3omacHoe
UCII0JIb30BaHUE BEIIECTB U XMMHYECKUX peakuuid B ObITy. [lepBas momolns npu
XUMHYECKUX 0YKOraxX U OTPaBJICHUSIX.

XUMUYECKOE 3arps3HEHHUE OKpYKawomleh cpeabl (MpeaenbHas J0mycTUMas
KOHIIeHTparus BemiecTs, nanee — [1/IK). Ponb xumuu B pemieHnn 3K0IOTHYECKUX
poOJieM.

Xumuueckuit IKCnepumenm:

M3yueHne oOpaslloB MAaTepUaNIOB (CTEKJIO, CIUIABBI METAJIOB, MOJMMEPHBIC
MaTepUabl).

Mesrcnpeomemmuoie ceazu



Peanuzanmsi MeXIpeaMETHBIX CBSI3€H MPU HM3YyUYEHWHW XHMHH B 9 Kiacce
OCYIIECTBJISIETCS 4Yepe3 HCIOJIb30BAaHME Kak OOIIUX eCTeCTBEHHO-HAYYHBIX
MNOHTHH, TaK ¥ MOHSITHH, SBISIFONIMXCS CUCTEMHBIMU ISl OTJEIBHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOTO ITUKJIA.

OOmme ecTeCTBEHHO-HAYYHBIC MOHSATHS: HAY4YHBIN (DAaKT, TUMOTE3a, 3aKOH,
TEOpHsl, aHalu3, CHHTE3, KIacCuPUKalus, TMEePUOAUIYHOCTh, HAOIIOIEHNE,
AKCIIEPUMEHT, MOJCIIUPOBAHUE, H3MEPEHHUE, MOJENb, SBJICHUE, NAaPHUKOBBIMI
3 PeKT, TEXHOIOTHS, MAaTEPUAIIBI.

dusnka: Marepusi, aToM, OJEKTPOH, TMPOTOH, HEUTPOH, WOH, HYKIHU],
M30TOMBI, PATUOAKTUBHOCTh, MOJIEKYJIA, DJICKTPUYECKUN 3apsiji, MPOBOJIHHKH,
NOJYIPOBOAHUKH, JIUINEKTPUKU, (POTORJIEMEHT, BEIIECTBO, TEJI0, O0bEM,
arperaTHoe COCTOSIHHE BEIIECTBA, ra3, PaCTBOP, PACTBOPUMOCTD, KPUCTAIITNIECKAsT
peméTKa, CIUiaBbl, (PU3NYECKUE BEITUYMHBI, CAMHUIIBI U3MEPEHUS, KOCMUYECKOE
MIPOCTPAHCTBO, IIAHETHI, 3BE3/1b1, COJHIIE.

buonorusi: ¢dorocunres, npixanue, Omocdepa, 3KOCUCTEMA, MHHEPATIbHBIC
yAOOPEHMS, MUKPO3JIEMEHThI, MAKPOIJIEMEHTHI, TUTATEIHHBIC BEIICCTBA.

I'eorpadusi: armocepa, ruapochepa, MuHEpaIbl, TOPHBIC TOPOJIHI,
TM0JIE3HBIE UCKOIMAEMbI€, TOTLIUBO, BOJHBIE PECYPCHI.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHMSA ITPOI'PAMMBI 110
XUMHUHN HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATHBI

JIMdHOCTHBIE pE3yJbTaThl OCBOCHHS MPOTPAaMMbI OCHOBHOTO  OOIIETO
oOpa3oBaHUs JOCTUTalOTCSl B XOJie OOy4YEeHHMs] XUMUU B €IMHCTBE y4eOHOH H
BOCHUTATEIILHOMN ACSATEIBHOCTH B COOTBETCTBUM C TPAJUIIMOHHBIMU POCCUINCKUMHU
COLMOKYJIbTYPHBIMU M JYXOBHO-HPAaBCTBEHHBIMU IICHHOCTAMH, MPHUHSATHIMA B
oOIecTBe MpaBWJIaMW W HOPMaMHU TMOBEJEHUS M CIOCOOCTBYIOT IpoIleccam
CaMOTIO3HAHUS, CAMOPA3BUTHUS U COLIMAIIA3AIUN O0yYarOIINXCA.

JIugyHOCTHBIE ~ pe3yibTaThl  OTpPaXalOT  TOTOBHOCTb  OOyYaromIMXCs
PYKOBOJCTBOBATbCSI CUCTEMOM TO3WUTHUBHBIX IIEHHOCTHBIX OpPHUEHTAMH U
pacIIMpEHUE OIbITA IEITEILHOCTH HA €€ OCHOBE, B TOM YHCJIE B YACTH:

1) naTpHOTHYECKOTO BOCIIMTAHMS

LIEHHOCTHOT'O OTHOIIIEHUSI K OTEYECTBEHHOMY KYJIbTYPHOMY, HUCTOPUUYECKOMY
W HAy4YHOMY HACJIECAWI0, NMOHMMAaHUWs 3HAYEHUS XUMHYECKOWM HAYKH B KU3HU
COBPEMEHHOTO OOIIEeCTBa, CIIOCOOHOCTH BIAJIETh JOCTOBEPHON HHGOpMAIMEH O
NEPEAOBBIX JOCTHKEHUAX W OTKPBITHUSX MHUPOBOM M OTEYECTBEHHON XHMUH,
3aMHTEPECOBAHHOCTU B HAYUHBIX 3HAHUSIX 00 YCTPOMCTBE MUpA U OOIIECTBA;

2) rpasKIaHCKOr0 BOCIIUTAHUSA:

MPEJICTABJICHUS] O COLUMAIBHBIX HOPMax M MPABMAIAX MEXKINYHOCTHBIX
OTHOIIEHUHN B KOJUIEKTUBE, KOMMYHUKATUBHON KOMIETEHTHOCTHA B OOIIECTBEHHO
MOJIE3HOM,  y4eOHOHUCCIEAOBAaTEeNIbCKOM, TBOPYECKOM W APYrMX  BHJAAX
JEATEIbHOCTA, TOTOBHOCTH K Pa3HOOOpa3HON COBMECTHOM MAESTEIBLHOCTH MpHU
BBITIOJIHGHUM YYEOHBIX, TO3HABATEIbHBIX 3a/1ay, BBIMOJHEHUH XUMUYECKUX
HKCIIEPUMEHTOB, CO3/JaHUU YUEOHBIX MPOEKTOB, CTPEMJICHUS K B3aMMOIIOHUMAHHUIO
M B3aUMOIIOMOIIM B TIpollecCe€ HITOM YYEOHOM [EATeIbHOCTH, TOTOBHOCTH
OLICHUBAaTh CBOE TMIOBEACHHWE W TOCTYIIKM CBOUX TOBapUIIEH C TO3ULHUU
HPABCTBEHHBIX U ITPABOBBIX HOPM C YYETOM OCO3HAHUS TOCIEACTBUM MOCTYIIKOB;

3) HEHHOCTH HAYYHOI'0 MO3HAHMS:

MHPOBO33PEHUYECKUE TPEJICTABICHUS O BEUIECTBE M XUMUUYECKOW PEaKIIUH,
COOTBETCTBYIOIIIME COBPEMEHHOMY YPOBHIO PAa3BUTHS HAYKH W COCTABISIOIIUE
OCHOBY JIJI1 TTIOHUMAaHUSI CYIIHOCTH HAYYHOW KapTUHBI MHUpA, MPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pa3BUTHUS NPUPOJbI, B3aUMOCBA3AX YEJIOBEKA C
NPUPOJHOM CPENOU, O POJIM XUMHUU B TTIO3HAHUU 3TUX 3aKOHOMEPHOCTEW;

[M03HABATEIbHBIE MOTHUBBI, HANIPABICHHBIE HA MOJYYEHHE HOBBIX 3HAHUW IO
XUMHUHU, HEOOXOIUMBIE /i OOBSICHEHHS HAOJIOMaeMbIX TPOIECCOB U SIBICHUH,
MO03HABATEIHHOM, WH(MOPMAIMOHHOW M YHTATEIbCKOW KYyJIbTYpPhl, B TOM 4YHUCIE
HaBBIKOB CaMOCTOSITEILHOM paboOThl C Y4yeOHBIMU TEKCTaMH, CIPABOYHOMN



JUTEPATYpPOH, JOCTYMHHIMA TEXHUYECKHUMH CPEACTBAaMU HMH(POPMAITMOHHBIX
TEXHOJIOTUH;

UHTEpEC K OOY4YEHHI0O M T[O3HAHMIO, JII0OOO03HATEIBHOCTh, TOTOBHOCTh U
CIOCOOHOCTh K caMOOOpa30BaHWIO, IMPOEKTHOM U HCCIEI0BATEIbCKOM
JESTENHHOCTHA, K OCO3HAHHOMY BBIOOPY HAIPaBICHHOCTH U YPOBHSI OOydYEHHUS B
JIaJIbHEUIIIEM;

4) popMUpPOBAHUSA KYJIbTYPbI 310POBbSI:

OCO3HAHUE IICHHOCTH KU3HHU, OTBETCTBEHHOTO OTHOIICHUSI K CBOEMY
3I0pPOBBIO, YCTAaHOBKHM Ha 370POBBIM 00pa3 >KW3HU, OCO3HAHHWE TMOCICACTBUU M
HEIPUSTUE BPEIHBIX MPUBBIYCK (YIOTPEOICHUS aJIKOTOs1, HAPKOTHUKOB, KypEeHUs),
HEOOXOJUMOCTH COOJIFOZICHUS TpaBWiI OE€30MaCHOCTH MpH  OOpaIleHUU C
XUMHUYECKUMU BEIIECTBAMHU B OBITY U PeaibHOM KU3HH;

5) Tpy10BOro BOCIMTAHMS:

MHTEpEC K MPAKTHUYECKOMY M3yUYeHHUI0 TIpodeccuii 1 Tpyaa pa3IndHoro poja,
yBaXEHUE K TPYyAy U pe3ysibTaraM TPYAOBOM NEATEIBHOCTH, B TOM YHUCIE Ha
OCHOBE MPUMEHEHHS TPEJAMETHBIX 3HAHUW 1O XUMHU, OCO3HAHHBIM BBIOOP
WHJIMBUAYAJIbHOW TPACKTOPUU MPOJIOIHKEHUsT 00pa30BaHus ¢ yUETOM JTUYHOCTHBIX
WHTEPECOB U CIIOCOOHOCTH K XMMUH, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH,
yCHemHon npodecCuoOHaNbHON AESITEIbHOCTU U Pa3BUTHA HEOOXOIUMbBIX YMEHUH,
TOTOBHOCTh aJalTUPOBATLCS B IPO(PECCHOHATILHOM Cpejie;

6) 3K0JI0rH4eCKOro BOCIMTAHMS

HKOJIOTHYECKH I[€JIeCO00pa3HOE OTHOIICHHE K TMPUPOJEC KaK HCTOUYHUKY
KU3HU Ha 3emiie, OCHOBE €€ CyIlIeCTBOBAHMS, MIOHUMAaHKUE LIEHHOCTH 3JJ0POBOTO U
Oe3omacHOro o0pas3a >KM3HH, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
(GU3HYEeCKOMY ¥ TICHXHMYECKOMY 370POBBIO, OCO3HAHHE IIEHHOCTH COOJIOICHUS
npaBuiI 0€30MaCHOTO MOBEJCHUS MTPH pabOTe C BEIIECTBAMH, a TAK)KE B CUTYaIUsX,
YTPOKAIOIIMX 3/I0POBBIO U KU3HU JIIOACH;

CIIOCOOHOCTH MPUMEHSATH 3HAHUSI, MOJyYaeMble MPU U3YYECHUU XUMHH, JJIs
pELICHUS 33/1a4, CBSI3aHHBIX C OKPYIKAIOIIEH MPUPOJHON CPENOM, I MOBBILICHUS
YPOBHSI  DKOJIOTUYECKOW  KyJNbTYphl, OCO3HaHHUS TJ00aJbHOTO  Xapakrepa
HKOJIOTHYECKUX MpOoOJIeM M MyTel MX pelIeHusi MOCPEACTBOM METOJOB XUMUH,
AKOJIOTMYECKOTO MBIIIJICHUS, YMEHUSI PYKOBOJICTBOBAaThCSA UM B MO3HABATEILHOM,
KOMMYHHKATUBHOW W COLIUAIIBHOUN MIPAKTUKE.

METANIPEJMETHBIE PE3YJIBTATDI

B cocraBe MeranpeaMETHBIX pPE3yNbTATOB BBIACHSAIOT 3HAUYUMBbIE IS
dbopMupoBaHUS MHUPOBO33PEHUSI OOIIEHAy4YHbIE TMOHATHUS (3aKOH, TEOpus,
MIPUHIINI, TUTIOTE3a, (PAKT, CUCTEMA, MPOIIECC, IKCIIEPUMEHT U JPYTOE.), KOTOPhIE
UCIIOJIB3YIOTCSI B €CTECTBEHHO-HAYYHBIX YYEOHBIX NpPEIMETax U TO3BOJISIIOT Ha
OCHOBE 3HaHUUN M3 ATUX MPEAMETOB (OPMHUPOBATH IMPEACTABICHUE O IIEJIOCTHOM



HAyYHOW KapTUHE MHpA, M YHUBEpCAIbHBIC ydeOHbIC MeicTBUS (ITO3HABATEIbHEIE,
KOMMYHUKATHBHBIC, DPETYJISTHUBHBIE), KOTOpPBHIE 00ECIEUMBAIOT (POPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEIIbHOMY IIJIAHUPOBAHUIO M OCYIIECTBICHHUIO Y4YEOHOM
JESTEITHHOCTH.

Ilo3naBaTeibHbIE YHUBEPCAIbHBIE YUeOHbIE J1eiicTBUS

ba3oBble 1ornueckue aAeicTBu:

YMEHHS WCIONb30BaTh MPUEMBI JIOTHUECKOTO MBIIUICHUS TPU OCBOCHHUU
3HAHWH: PACKPBIBATh CMBICI XUMHUYECKHUX TMOHATHN (BBIACIATh MX XapaKTEpPHBIC
MPU3HAKHN, yCTAHABIMBATh B3aUMOCBSI3b C JPYTUMHU TOHATHUSIMH), MCTIOIB30BATh
MOHATHUS NIl OOBSICHEHUS! OTJCIbHBIX (DAKTOB U SIBIICHUM, BHIOUPATh OCHOBAHUS U
KPUTEPUU TSI KIACCU(PUKAIMU XUMHUYECKHX BEIIECTB M XMUMHUYECKUX PEaKIi,
YCTaHABJIMBATh TMPUIMHHO-CIEACTBEHHBIC CBS3M MEXKIY OOBEKTAMHU HW3Y4YCHUS,
CTPOUTH JIOTUYECKHUE PACCYXKACHUS (MHIYKTHBHBIC, CTyKTUBHBIC, 10 aHAJIOTHH),
JIeNIaTh BHIBOJIBI U 3AKITIOYCHUS;

YMEHHE TIPUMEHSATh B TPOIECCe TMO3HAHUS TOHATHS (TIPEeIMETHBIE U
MeTaIpeIMETHBIC), CHMBOJIMYECKHE (3HAKOBBIC) MOJICITH, UCIIOJIb3yEMbIC B XUMUH,
peoOpa3oBEIBATh MIMPOKO MPUMEHSIEMbIC B XUMUHA MOJCIIbHBIC TIPEICTABICHUS —
XUMUYECKUN 3HAaK (CHMBOJI JJIEeMEHTa), XUMHUYeckas (opmyla U ypaBHEHHE
XAMHYECKON peakiuy — MPU PEUICHUH y4eOHO-TT03HABATEIBHBIX 33/1a4, C yIETOM
ATUX MOJETBHBIX TPEJCTABICHUN BBIABIATh U XapaKTEPU30BATh CYIICCTBEHHBIC
MPU3HAKN W3Y4aeMbIX O0BEKTOB — XUMUYECKUX BEIIECTB U XUMUUYECKHUX PEaAKITHH,
BBISIBIISAITh ~ OOIIME  3aKOHOMEPHOCTH, MPUYUHHO-CJICICTBEHHBIC CBSI3M U
MPOTHUBOPEYHSI B M3y4aeMbIX MPOIIECCAX U SBICHUSX.

Ba3oBble uccienoBare/ibCKue 1eiiCTBUA:

YMEHHUE HCIIOIh30BaTh TMOCTABICHHBIE BOIPOCH B KayeCTBE HHCTPYMEHTA
MO3HAHUSA, a TaKXKe€ B KadyeCTBE OCHOBBI i (DOPMUPOBAHHS TUIIOTE3BI IO
POBEPKE MPABUILHOCTH BBICKA3bIBAEMBIX CYXICHUI;

MPUOOPETEHUE ONbITa IO TUIAHWUPOBAHWIO, OPTaHU3AMH W TIPOBEICHUIO
VYCHHYECKUX OKCIIEPUMEHTOB, yMEHHWE HaOmomaTh 3a XOJOM IIpollecca,
CaMOCTOATEIFHO MPOTHO3UPOBATh €0 Pe3yJbTar, POPMYIHPOBATH 000OIIEHUS U
BBIBOJIBI TI0 pe3yJIbTaTaM MPOBEAEHHOTO OIBITA, HCCIEAOBAHUS, COCTABIATH OTUYET
0 MPOJIENIaHHOM padoTe.

Pa6ora c undopmanueii:

yMEHUE BBIOMpATh, AHAIM3UPOBATH W HWHTEPIPETUPOBATH HHPOPMAIIUIO
pa3IMYHBIX BUIOB U (HOPM IMPEACTaBICHHUS, MOJYyIaeMyI0 U3 Pa3HbIX UCTOYHHKOB
(Hay4gHO-TIOMyJIIpHAsE ~JUTEpaTypa XUMHUYECKOTO COJCpXKaHUSA, CIPABOYHBIC
nmocoOus, pecypcel WHTepHETa), KPUTUYECKH OICHWBATH MPOTHBOPEUYUBYIO U
HEJI0OCTOBEPHYIO HH(DOPMAIIHIO;



YMEHUE MPUMEHATh Pa3jIu4Hble METOABI U 3alpOChl MPU MOUCKE U OTOOpE
MHGOpMALlMM U COOTBETCTBYIOUIMX JaHHBIX, HEOOXOIAMMBIX JJIsi BBIIOJHEHUS
y4eOHBIX U MMO3HABATENbHBIX 337a4 ONPEAEIEHHOIO TUIIA, PUOOPETEHUE OIbITA B
00JaCTH  MCHOJB30BaHMS  MH(POPMALMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHH,
OBJIAJICHUE KYJbTYpOH aKTUBHOT'O MCIOJIb30BAHMSI PA3JIMYHBIX IOMCKOBBIX CHCTEM,
CaMOCTOSITENILHO BbIOWpaTh ONTUMAJIbHYIO (hOpMY MpeacTaBiIeHUs UHPOpMALIUU U
WUIFOCTPUPOBATh PEIIAEMBIE 3a/1a4d  HECIOXKHBIMU CXEMaMH, JIHarpaMMamu,
ApyrumMu popMaMu rpauku U UX KOMOMHAIUSAMU;

YMEHUE UCIOJIb30BaTh M AaHAJIM3UPOBATH B IMpouecce ydeOHOU W
HCCIIEIOBATENbCKON NEATEIbHOCTH MH(POPMALMIO O BIUSHUHM NPOMBIIIIEHHOCTH,
CEIBCKOTO XO3SIMCTBA M TPAHCIOPTAa HA COCTOSIHUE OKPY KAIOWIEW NPUPOAHOU
CpEBbL.

KoMMyHUKaTHBHbIEC YHHBEpPCaJIbHbIe Y4eOHbIE AeHCTBHSA:

YMEHHs 3aJlaBaTh BOIPOCHI (B XOJi¢ Juajora W (WJIM) JHUCKYCCHH) TIO
CyliectBy  oOcykaaemMod  TeMbl, (QOpPMYyJIHpPOBAaTH CBOM  IPEAJIOKECHHUS
OTHOCHUTEJIBHO BBINIOJHEHUS IPEMJIOKEHHON 3a/1a4H;

YMEHUSI  NPEJICTaBIATH  NOJYYEHHbIE  pe3yJbTaThl  ITO3HABATEIbHOMN
JEATENBHOCTH B YCTHBIX M IHCBbMEHHBIX TEKCTaxX; Jelarh IPE3CHTALNIO
pE3ybTAaTOB BBIMOJHEHUS XUMHUYECKOrO JKCIEpUMEHTa (1abopaTOpHOro ONBITA,
71a00paTopHOI pabOTHI O UCCIIEAOBAHUIO CBOMCTB BEIIECTB, y4€OHOr0 MPOEKTA);

yMEHUsI Y4eOHOTrO COTPYAHMYECTBA CO CBEPCTHUKAMHM B COBMECTHOM
IIO3HABATEJIbHOM M MCCIIEOBATEIbCKOM  JESATEIIBHOCTA  IPU  pPEUICHUU
BO3HUKAIOLIMX MpoOJIeM Ha OCHOBE y4é€Ta OOLIMX HMHTEPECOB M COIIACOBAHMS
no3uuui (00cyxaeHusi, OOMEH MHEHUSIMH, «MO3TOBBIE IUTYPMbI», KOOPAHHALIMS
COBMECTHBIX JEHCTBUM, ONPEACICHUE KPUTEPUEB IO OLEHKE KadecTBa
BBITNIOJIHEHHOM paboThI U JpyTHe).

PeryiasiTuBHBIC YHUBEPCAJIbHbIC YUeOHbIC 1eiiCTBUA:

YMEHHE CaMOCTOSITEJIbHO ONPEACIATh LENU JEATEIbHOCTH, IUIAHUPOBATh,
OCYIIECTBISATh, KOHTPOJIUPOBATh U NMPU HEOOXOTUMOCTH KOPPEKTHUPOBATH CBOIO
JeSITENbHOCTD, BEIOMpATh Hanbosee 3 (HEKTUBHBIE CIIOCOOBI PEIICHUS YUYECOHBIX U
NO3HABATEIbHBIX 3aJa4, CaMOCTOSTENIbHO COCTaBJISITh WM KOPPEKTHUPOBATH
MIPEUIOKEHHBIA AJITOPUTM  JIEMCTBUM TPHU BBINOJHEHUM 3aJaHUM C Y4YETOM
MOJTyYEHHUs! HOBBIX 3HAHUU 00 M3yyaeMbIX OOBEKTaX — BEIIECTBAX M PEaKIMSX,
OLICHMBATh COOTBETCTBUE IIOJIyYEHHOTO PE3YyJIbTaTa 3asBJICHHON LEIH, YMEHHE
UCITIOJIb30BATh U aHAJIU3UPOBATH KOHTEKCTHI, PE/IJIara€MbIE B YCIOBUU 3aIaHUM.

NHNPEIMETHBIE PE3YJIBTATHI

B cocraBe mpeaMeTHBIX pe3yJbTaTOB IO OCBOCHUIO 00S3aTENBHOTO
collep KaHMs, YCTAHOBJICHHOTO JaHHOW deaepanbHOll padoueil Mporpammoi,
BBIJICJISIIOT: OCBOCHHBIE OOYyYalOUIMMUCS HAay4YHbIE 3HAHUS, YMEHHUS U CIOCOOBI



NCUCTBHH, crenmupuYecKue i1 MNPEIMETHOM 00JIacTH «XUMHS», BHJIBI
NEATETbHOCTA IO  TOJYYEHHIO HOBOTO  3HAHUA, €ro HHTEPHpETAIH,
peoOpa3oBaHUIO U MPUMEHEHUIO B PA3JIMYHBIX YUEOHBIX U HOBBIX CUTYyaIlUsIX.

K xoHiy o0ydenus B 8 kjiacce npeaMeTHbIe pe3ysibTaThl HA 0a30BOM YPOBHE

JIOJIKHBI OTPAKATh C(POPMUPOBAHHOCTD Y OOYJAFOIINXCS YMEHUM:

® pacKpbIBaTh CMBICI OCHOBHBIX XHMHWYECKHUX MOHSTUW: aTOM, MOJIEKYJa,
XUMHAYECKUN DJIEMEHT, MPOCTOE BEIIECTBO, CIO0KHOE BEIIECTBO, CMECH
(oIHOpOIHAsE U HEOJAHOPOAHAs), BaJIECHTHOCTh, OTHOCUTEIbHAS aTOMHAS U
MOJIEKYJISIpHAsE Macca, KOJWYECTBO BELIECTBA, MOJb, MOJIIpPHAs Macca,
MaccoBasi JI0JIsl XUMHUUYECKOTO JIEMEHTa B COCIMHEHUH, MOJIIPHBIN 00BEM,
OKCHJI, KHCIJIOTA4, OCHOBAHHE, COJIb, JJIEKTPOOTPULATEIBHOCTb, CTEIICHb
OKHUCJICHHS, XUMHUYECKasl PeaKius, KiacCU(UKaIUs pPEaKIui: peakiuu
COCIMHEHUSA, PEaKUUU Pa3J0KEHUs, PEAKIUU 3aMEIICHUs, PEaKIUu
0oOM€Ha, 3K30- U SHAOTEPMUYECKHUE PEAKLIUU, TEIUIOBOM 3PPEKT peakuuu,
SAIpO aToMa, JJEKTPOHHBIM CJIOW aToMa, aTOMHasi OpOUTallb, PAJANYC
aTomMa, XMMHYECKas CBS3b, MOJSPHAS U HEMOJISIPHAST KOBAJECHTHAs CBS3b,
WOHHAs CBS3b, MOH, KaTHOH, aHMOH, pPacTBOpP, MaccoBas JOJisI BELIECTBA
(IpolieHTHAas! KOHIICHTPAIlUs) B PacTBOPE;

® UIIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XHMHYECKHUX TMOHITUH W
MPUMEHSThH 3TU MOHSATHUS MPU OMKUCAHUY BEILIECTB U UX MPEBPAILICHUI;

® UCIIOJIH30BAaTh XUMHUYECKYIO CHUMBOJIMKY JJII COCTaBleHUS (HOpMyI
BEIIECTB U YPABHCHUN XUMHUYECKUX PEAKIIUN;

® ONpENeNsATh BAJICHTHOCTH aTOMOB DJIECMEHTOB B OWHAPHBIX COCAMHEHUSX,
CTENIEHb  OKUCIEHHUS  JJEMEHTOB B OWMHApPHBIX  COCJAMHECHHSIX,
MIPUHAJJIEKHOCTh BEIIECTB K OINPEACIEHHOMY KJIACcCy COEAUHEHHUU IO
dbopmynaMm, BUJ XUMHUYECKOW CBsi3M (KOBaJ€HTHAas U HOHHAas) B
HEOPraHUYECKUX COCIUHEHHUSX;

e packpeiBath cMbichn llepuogmueckoro 3akona [J[. WM. Menneneena:
JEMOHCTPUPOBATh TMOHMMAHHUE TEPUOJAUYECKON 3aBUCUMOCTH CBOMCTB
XUMHUYECKUX DAJIEMEHTOB OT MX NOJIOKeHUs B llepmommueckoi cucreme,
3aKOHOB COXPAaHEHHUS MacChl BELIECTB, ITOCTOSIHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO YUYEHHSI, 3aKOHa ABOTrajipo;

® OMNUCHIBATh W XapakTepuzoBaTh TabmuuHyio ¢opmy Ilepuoanueckoii
CUCTEMbl XMMHMYECKHUX OJJIEMEHTOB: pa3iauyaTh I[OHATHUS «TJABHAs
noarpymnmna (A-rpymnmna)» u «mnobouynas noarpynna (b-rpymnmna)», Mansie u
OoJbIIME TEPHUOJBI, COOTHOCUTH OOO3HAYEHUS, KOTOpPHIE HMEIOTCS B
tabmuue «llepuoanueckas cucremMa xumuueckux saementoB . .
MeHneneeBay ¢ UHCIOBBIMM XapaKTEPUCTHUKAMH CTPOEHUS aTOMOB



XUMUYECKUX 3JIEMEHTOB (COCTaB U 3apsiji A7ipa, oOllee YUCIO0 AIEKTPOHOB
U pacrpeaesieHUE UX M0 3JIEKTPOHHBIM CIIOSIM);

e KJIAaCCU(PUIUPOBATH XMMHYECKUE 3JIEMEHThI, HEOPTaHUYECKHE BELIECTBA,
XUMUYECKUE peakiuu (MO0 YUCIYy M COCTaBY YYacCTBYIOUIUX B PEAKIUU
BEIIECTB, M0 TeTIOBOMY (D PeKTy);

® XapaKTepwu30BaTh (OMUCHIBATH) OOIIME XUMHUYECKHE CBOMCTBA BEIIECTB
Pa3JIMYHBIX KJIACCOB, MOJTBEPK/Ias OMUCAHUE TPUMEPAMU MOJIEKYJISIPHBIX
YPABHEHUM COOTBETCTBYIOIIUX XUMAUYECKUX PEAKLINM;

® [IPOrHO3MPOBATH CBOWMCTBA BEUIECTB B 3aBUCHUMOCTH OT MX KaY€CTBEHHOI'O
COCTaBa, BO3MOXHOCTM TMPOTEKAHUS XUMHUYECKUX IIPEBpAICHUN B
Pa3IMYHBIX YCIOBUSIX;

® BBIUUCIATH OTHOCHUTEIIBHYI0 MOJICKYJISIPHYIO ©  MOJSIPHYIO  MAacChl
BEILECTB, MAaCCOBYIO JOJII0 XHMHUYECKOro »3JeMeHTa 1o Qopmyie
COEMHEHUS, MACCOBYIO JIOJO BEUIECTBA B PACTBOPE, MPOBOJUTH PACUETHI
110 YPaBHEHUIO XUMUYECKOW PEaKUu;

® [PUMEHSATH OCHOBHBIE ONEPALIMU MBICIUTEIBHON JNEATEIBHOCTH — aHAIU3
U CUHTE3, CpaBHEHHE, 0000IIeHHE, CHCTeMAaTH3aluio, KIaCCU(PUKALIUIO,
BBISIBJICHUE TPUYUHHO-CIEACTBEHHBIX CBS3€M — /IS U3y4YEHUs CBOICTB
BEIIECTB U XHUMHUYECKHX PEAKIUM, ECTECTBEHHO-HAYYHbIE METO/IbI
MO3HAHUA — HAONIOJCHHE, W3MEpPEHUEe, MOJCIHPOBAHUE, SKCIECPUMEHT
(peaJIbHBIN U MBICJICHHBIN);

e (CleAOBaTh  IpaBWIaM  IIOJb30BAHUSA  XHUMHUYECKOM  IOCYyIOM U
1abopaToOpHbIM  000pY/IOBaHHEM, a TakXKe TMpaBuiaM oOOpalleHus ¢
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKIHUSIMU 1O BBIMOJHEHHUIO
7a00paTOPHBIX XUMUYECKUX OMBITOB TIO0 TOJYYECHUIO W COOMPAHHIO
ra3oo0pa3HbIX BemeCTB (BOJOpPOAA M KHUCIOPOJA), TMPUTOTOBIECHUIO
PacTBOPOB C OMNPEAECIEHHON MAaCCOBOM JI0JIEM PACTBOPEHHOTO BEIIECTBA,
IJIJAHUPOBATh U MPOBOJUTH  XUMHUYECKHE  OKCIEPUMEHTHI IO
Paco3HABAaHHUIO PACTBOPOB ILIEJIOYEN U KHUCIOT ¢ TOMOIIBIO HHAUKATOPOB
(;makmyc, henondTanenH, METUIIOPAHXK U APYTHE).

K xonIy o0yueHus B 9 kjacce npeIMeTHbBIE Pe3yJIbTaThl HA 0230BOM YPOBHE

JOJDKHBI OTpaKaTh CHOOPMUPOBAHHOCTD Y 00YUAIOIINXCS] YMEHUM:

® pacKpbIBaTh CMBICI OCHOBHBIX XUMHUUYECKUX TIOHSATHUN: XUMHUYECKUU
3JIEMEHT, aTOM, MOJIEKyJa, HMOH, KaTUOH, aHWOH, IPOCTOE BELIECTBO,
CJIOKHOE€ BEIIECTBO, BaJIEHTHOCTb, 3JIEKTPOOTPULATEIBHOCTh, CTEIIECHBb
OKHUCJICHHS, XUMUYECKasi peaKilus, XUMUYECKasi CBs3b, TEIIOBON 3(deKT
peakiuu,  MOJib, MOJISIpHBIA  OO0BEM,  PacTBOp,  AJIEKTPOJIUTHI,
HERJIEKTPOIUTHI, AIEKTPOJUTHYECKAs] TUCCOLHUALNS, PEaKIUU HOHHOTO
oOMeHa, Karauu3atop, XHMHYECKOe paBHOBecHe, oOOpaTUMbIe W



HEOOpaTUMBIE PEaKIMH, OKHCIUTEIIbHO-BOCCTAHOBUTEIIbHBIC PEaKITNH,
OKUCIIUTENb,  BOCCTAHOBUTENb, OKUCJIEHWE U  BOCCTAHOBJICHUE,
aIIOTponus, aM(pOTEPHOCTh, XUMHUYECKasl CBsA3b (KOBAJIEHTHAs, HMOHHAas,
METaJUIMYecKas), KpHUCTAJUIMYECKass pemeETka, KOppo3us METaLJIOB,
CIUIaBbl, CKOPOCTh XUMHUYECKOW peakluu, MpeAeabHO I0MyCcTUMAs
koHueHrpanus [1JIK Bemectsa;

WUTKOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX [MOHATHU U
MIPUMEHSITh 3TU MOHATHUS MPU ONMKUCAHUU BEIECTB U UX MPEBPALLICHUI;
UCIIOJIb30BaTh XUMUYECKYI0O CHMBOJIMKY JUJII COCTaBlieHUsS (OpMyI
BEILECTB U YPABHEHUN XUMHUUYECKUX PEAKLINIA;

OTPENEIATh BaJIGHTHOCTh U CTENIEHb OKUCJICHUS XUMUUECKUX AJIEMEHTOB B
COCIMHEHUAX PpA3IMYHOTO COCTaBa, NPUHAUIEKHOCTh BEIIECTB K
ONpeNeNéHHOMY KJacCy COEIMHEHUU Mo ¢dopMmysaMm, BHJ XUMHYECKOU
CBsI3W (KOBaJICHTHAs, WOHHAs,, METAUIMYECKas) B HEOPraHUYECKUX
COCIIMHEHUSX, 3apsii MOHA MO0 XUMHUYECKON (popmyre, xapaktep cpeabl B
BOJHBIX PAacTBOPAX HEOPraHWYECKHX COCIMHEHUM, TUIl KPUCTATUIMYECKON
PELIETKHA KOHKPETHOT'O BELIECTBA;

packpbiBaTh cMbIci llepuonnueckoro 3akona J[. WM. MennpeneeBa wu
JEMOHCTPUPOBATh €ro MOHMMAHHWE: OINUCHIBATh M XapaKTEpPU30BaTh
tabmunyio Gopmy [lepuoanueckold CUCTEMbl XMMHYECKHX AJIEMEHTOB:
pasznuyarth MOHATUSA «TJaBHasg noarpynna (A-rpynma)» M «mnobo4yHas
noarpynmna (b-rpynna)», manble U OoOdbIIME TEPUOABI, COOTHOCHUTH
0003HaYCHHUSA, KOTOpPhIE HMMEIOTCS B IIEPUOAUYCCKOM TabiuIe, C
YUCJIOBBIMU  XAPAKTEPUCTUKAMU  CTPOEHHUS  aTOMOB  XHMHUYECKHX
AJIEMEHTOB (COCTaB M 3apsia  sApa, oOllee 4YHUCIO BJIEKTPOHOB H
pacrpesielieHue HMX MO DJIEKTPOHHBIM CJ0sIM), OOBSCHSATH OOIIUe
3aKOHOMEPHOCTH B M3MEHEHHHU CBOMCTB 3JIEMEHTOB M MX COCJUHEHUI B
npeaenax MajlblX NEPUOJIOB U IJIaBHBIX MOATPYHN C YYETOM CTPOEHUS UX
aTOMOB;

KJIacCCU(UIIMPOBATh XUMUUYECKUE DJIEMEHTHI, HECOPraHUYECKUE BEIECTBA,
XUMHUYECKHE peakiuu (M0 YUCIy U COCTaBy Y4YacTBYIOIIMX B peakluu
BEILIECTB, MO TEIIOBOMY 3P (DEKTy, MO M3MEHEHHUIO CTEIEHEW OKHUCIICHUs
XUMHYECKHX DJIEMEHTOB);

XapaKkTepu30BaTh (OMUCHIBATH) OOMME W CHENMU(UUECKHE XUMUUYECKUE
CBOMCTBAa TPOCTBIX M CIJOXHBIX BELIECTB, IOJATBEPKIasi OIMNHUCAHUE
MIPUMEpPAMH MOJIEKYJISIPHBIX M HOHHBIX YPaBHEHUW COOTBETCTBYIOIIMX
XUMHYECKUX PEaKIIUN;

COCTaBJIATh YPaBHEHUS JJEKTPOJUTUYECKON AHCCOUMALMU  KHCIIOT,
LIEJI0YEN U COJIEH, MOJIHBIE U COKPAIEHHBIE YPABHEHUS PEAKIIMHA HOHHOIO



oOMeHa, ypaBHEHHUS pEaKlui, MOATBEPKIAIONUX CYIIECTBOBAHUE
TCeHETHYECKOM CBSI3U MEXK/Ty BEIIECTBAMH PA3IMYHBIX KJIACCOB;
pacKphIBaTh CYIIHOCTh OKHCIUTEIIbHO-BOCCTAHOBUTENIBHBIX — PEaKIU
MOCPEJICTBOM COCTABJICHHSI DJIEKTPOHHOTO OajaHCca ITHX PEaKIuii;
MPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT HMX CTPOCHHSI,
BO3MOXHOCTH TIPOTEKAHUS XUMHUYECKUX [MPEBPAIICHU B Pa3IMYHbIX
YCIIOBHSIX;

BBEIYHCIIATh OTHOCHTEIBHYIO MOJICKYJIAPHYIO W MOJIAPHYIO  MAacChI
BCII[ECTB, MAaCCOBYIO JOJI0 XHMHYECKOTO »JJeMeHTa 1o Qopmyie
COCIMHEHHUSI, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, IPOBOJIUTEH PACUETHI
M0 YPaBHEHUIO XUMUYECKON PEaKIInu;

coONoaTh  MpaBUjia  TOJB30BAHUS  XMMHUYECKOW  TMOCYyAOH W
nabopaTopHbIM  00OpYJOBaHHMEM, a TakkKe I[paBuia OOpalleHus cC
BCIIECTBAMH B COOTBETCTBUM C WHCTPYKIUSMH II0 BBITIOJHEHUIO
7a00paTOPHBIX XUMUYECKUX OIBITOB IO TMOJIYYEHUIO W COOMPAHHIO
ra3000pa3HbIX BEIIECTB (AMMHAKA U YTJIIEKUCIIOTO rasa);

MPOBOJUTh  PEAKIMM, TOATBEPXKIAIOIMINE  KAYeCTBEHHBIM  COCTaB
Pa3TUYHBIX BEIECTB: PACIIO3HABATH OMBITHBIM MyTEM XJIOPHUI-, OPOMU/I-,
noaua-, kapoonar-, Qocdar-, cuaukar-, cyiabdar-, THAPOKCHI-UOHBHI,
KaTHOHbI aMMOHHUS M HMOHBI WM3YYEHHBIX METAJJIOB, NMPUCYTCTBYIOIIHWE B
BOJHBIX PACTBOPAX HEOPTAHMUECKUX BEIIECTB;

MPUMEHSTH OCHOBHBIC OIEPAIlMU MBICIHUTEILHON JESTEIHHOCTA — aHAU3
W CHHTE3, CpaBHEHHE, OOOOIIEHHE, CHCTEeMAaTH3aIluI0, BBISBICHUE
MPUYUHHO-CJIEICTBEHHBIX CBA3EH — 11 M3Y4YEHHUS CBOMCTB BEILECTB U
XUMUYECKUX PEaKIUid, eCTeCTBCHHO-HAyYHBIE METOAbl IIO3HAHHS —
HaOJIOZICHUE, M3MEpPEHUE, MOJICIUPOBAHUE, DKCIICPUMEHT (pEabHBIA H
MBICJICHHBIN).
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Pasznea 1. IlepBoHayaibHbIe XUMUYECKHE TOHATHS

1.1

Xumus — BaKHAs
001aCcTh
€CTECTBO3HAHUS U
MPAKTUYECKOU
EeITEIbHOCTH
YyeJIoBeKa

bubnnoreka [IOK
https://m.edsoo.ru/7f4
1837¢

- pacKpbIBaTh CMBICI
OCHOBHBIX
XUMHYECKHX
MMOHSITHM;
-CJIeI0BaTh
paBUiiaM
IOJIb30BaHUS
XUMHYECKOU
MOCyA01 1
J1ab0paTOPHBIM
o0opyaoBaHuEM, a
TakKe MpaBuUiiamMm
oOparieHus ¢
BEIIECTBAMH B
COOTBETCTBHH C
WHCTPYKIHUSMH TI0
BBITIOJTHEHHUIO
1a00paTOPHBIX
XUMHYECKHUX
OTIBITOB

YCTHBIH OIIPOC;

-IpaKTU4YeCKast
pabora;

1.2

BemectBa u
XUMUYECKUE PEaKLIUU

15 1

bubnnoreka [IOK
https://m.edsoo.ru/7f4
1837¢

- PacKpbIBaTh CMBICII
XUMHYECKIX
TMOHSTHI: aTOM,

YCTHBIH OITPOC;
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MoOJIeKyJIa,
XUMUYECKUN
3JIEMEHT, IPOCTOE
BEIIIECTBO, CJIOKHOE
BEIIIECTBO,
BaJICHTHOCT,
OTHOCHUTEJIbHAs
aToMHas 1
MOJIEKYJIsIpHasl Macca,
KOJIMYECTBO
BEIIECTBA, MOJIb,
MOJIsIpHasl Macca,
MaccoBasi J10JIst
XUMHAYECKOTO
JJIEMEHTa B
COCIMHEHUH,

- OIpEeNeNITh
BaJICHTHOCTh aTOMOB
3JIEMEHTOB B
OMHAPHBIX
COCIMHEHMUSIX,
CTETIeHb OKUCIICHUS
AJIEMEHTOB B
OMHApHBIX
COCTUHECHHUSIX;

- BBIYHCIISITh
OTHOCHUTEIBHYIO
MOJIEKYJISIPHYIO U
MOJISIPHYIO MaCCHI
BEIIIECTB, MACCOBYIO
JIOJII0 XUMUYECKOTO
dIIEMEHTA TI0
dbopmyie
COEIMHEHMS,

pelenne
y4eOHBIX U
MIPAKTUKO-
OpPUEHTHPOBAHHBI
X 3aj1a4;

-IpaKTUYeCKast
pabora;




MacCOBYIO JIOJTIO
BEIIIECTBA B PACTBOPE;
-HCIIOJIb30BaTh
XMUMUYECKYIO
CHUMBOJIMKY JIJIS
cocTaBiieHust (popmyt
BEIIECTB U
YpaBHEHUU
XUMHUYECKUX
peaKIuii;

Hroro no pasneny 20

Pasznen 2. Baxkneimue NMpPpEeACTABUTEC/IM HCOPraHUIECCKUX BECIIECCTB

21 Bosznyx. Kucnopos.
' [Tonsitue 06 okcUIax

bubmuoreka [{OK
https://m.edsoo.ru/7f4
1837¢

-pacKpbIBaTh CMbICI
OKCHJI, PK30- U
SHIO0TEPMUYECKUE
peakuuu;

- MIPOTHO3UPOBATH
CBOICTBa BEIIECTB B
3aBUCHMOCTH OT HX
Ka4yeCTBESHHOI'O
cocTaBa,
BO3MOXKHOCTH
MPOTEKaHUs
XAMHYECKUX
IIpEBpaLICHUI B
Pa3IMYHbBIX
YCIIOBHSIX;

YCTHBIH OIIPOC;

pereHue
y4eOHBIX U
MPaKTUKO-
OpUEHTHPOBAHHBI
X 3a/1a4;

Bonopoa.Ilonstue o
KHCJIOTAX M COJISX

2.2

bubmnoreka I[HOK

https://m.edsoo.ru/7f4
1837¢

-XapaKTepU30BaTh
(omuceiBaTh) 00ITHE
XUMHYECKUE
CBOICTBA BEILIECTB
pa3IMYHBIX KJIACCOB

YCTHBIN OIPOC;

pelieHue
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( KUCHOT U coJeld),
MOJTBEPIKIast
OITMCaHuE
npuMepamMmu
MOJICKYJISIPHBIX
YpaBHEHUI
COOTBETCTBYIOIIUX
XUMHAYECKUX
peaxkiuu;
-IIPUMEHSITh
OCHOBHBIE OTIEPALINU
MBICIIUTEILHOM

eI TEILHOCTH —
aHaJIu3 U CUHTE3,
CpaBHEHHE,
00001I€enueE,
CHCTEMAaTH3aIHIo,
KJ1accu(puKaIumro,
BBISIBJICHUE
MPUYUHHO--
CIICACTBCHHEIX CBS3CH
— JUISl UBYYEHHUS
CBOMCTB BEIISCTB U
XUMHUYECKUX PEaKIni

y4eOHBIX U
MIPAKTUKO-
OpPUEHTHPOBAHHBI
X 3a/1a4;

MIPAKTHYECKAS
pabora;

23

Bopna. Pacteopsl.
TTonsarue 00
OCHOBaHUSX

bubmuoreka [{OK
https://m.edsoo.ru/7f4
1837¢

- PacKpbIBaTh CMBICI
XUMHUYECKUX
TIOHATHH:
OCHOBAaHHS,
pacTBop,
(mpoueHTHAas
KOHIIEHTpaIus) B
pacTBope;

YCTHBIN OIPOC;

pelieHue
y4eOHBIX U
NPaKTHKO-
OPHEHTUPOBAHHEI
X 3a1a4;

NpaKTHIecKas
pabora;
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24

OCHOBHBIE KJIaCCEI
HEOPTraHUYECKUX
COCIUHEHUH

11

bubmnoreka I[HOK

https://m.edsoo.ru/7f4
1837¢

- OIpEeNeNITh
MIPUHAJICKHOCTh
BELIECTB K
OIPENICIIEHHOMY
KJIACCY COCTMHEHUM
o ¢popmyiam, B
HEOPraHUYECKUX
COEUHEHMSIX;

- pacKpbIBaTh CMBICT
XUMUYECKUX
MOHATHUM:
XUMUYECKask PeaKIvs,
KJIacCU(pUKAIUs
peaKuuid: peaknu
COETMHEHMUSI, pEaKuu
pa3oXKeHus,
peaKuu 3aMelIeHus,
peakiuu oOMeHa;

- WUTIOCTPUPOBATD
B3alMOCBSI3b
OCHOBHBIX
XUMHYECKUX TOHATUHN
Y IPUMEHSTH 3TH
MOHATUS TIPU
OTMHCAaHUU BEIIECTB U
UX IPEBPALLECHUN;

- KITaccu(hUIUpOBaTh
XUMUYECKHE
AJIEMEHTBHI,
HEOpraHUYECKUe
BEIIECTBA,

-YCTHBIN OIPOC;

-perieHne
y4eOHBIX U
MIPAaKTHUKO-
OpPUEHTHUPOBAHHBI
X 3a/1a4;

-TIpaKTHYecKast
pabora;
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XUMHUYCCKUEC PCAKIINU

Hroro no pasneny

30

Paznen 3. Ilepuoanueckuii 3axkon u Ilepuoguyeckasi cucreMa xumnideckux 31ementon /1. U.

Menaeneena. CTpOCHI/Ie aTOMOB. XMMHYECKas CBA3b. OKHCIUTEIHLHO-BOCCTAHOBUTEIbHBIE

peakiumn

- OIUCHIBATH U -YCTHBIHN OTPOC;

XapaKTEpPHU30BaTh

TabInyHyt0 popmy

Ilepuonnueckou

CUCTEMBI

XUMUYECKUX

3JIEMEHTOB:

paznuyaTh TOHITHS

«TJaBHaA MOATpyMna pemenie
I[lepuoauueckuii (A-rpynma)» u yEGHBIX 1
3aKOH U «o004Has HPaKTHKO-
[Tepuoanueckas Bu6mrorexa [{OK noarpynmna (b- OPUCHTHPOBAHHBI

3.1 CHCTEMA XUMHYECKUX 7 https://m.edsoo.ru/7f4 TPYTIIa)», MATLIC I X 3a1a4;

anementoB /l. U.
Menneneesna.
CrtpoeHue atoma

1837¢

OO0JIbIINE IEPUOJIBL,
COOTHOCHUTH
0003HaUYCHUS,
KOTOpPbIE UMEIOTCS B
Tabmuie
«ITepuoanueckas
CcHUCTEeMa XMMUYCECKUX
anemenToB Jl. M.
MeHnaenaeeBa» C
YUCJIOBBIMH
XapaKTEPUCTUKAMU
CTPOEHHS aTOMOB
XUMHYECKUX
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AJIEMEHTOB (COCTaB U
3apsn sapa, ooriee
YHUCJIO JIEKTPOHOB U
pacrpeneneHue ux mno

AIIEKTPOHHBIM
CJI0SIM);
-pacKpbIBaTh  CMBICI
[Tepuoanueckoro
3aKOHa J1. n.
Menneneena:
JEMOHCTPUPOBATH
IIOHUMAaHHUE
MEPUONYECKOMN
3aBHCUMOCTH CBOMCTB
XHUMHYECKHX
9JIEMEHTOB OT HX
TOJIOKEHUS B
[Tepuoauueckoit
CHCTEME;

- paCKpbIBATh CMBICJI

-YCTHBIH OIIPOC;

XUMHYECKHX
. -pereHue
TTOHSITHIA:
y4eOHBIX U
XUMHYECKas CBS3b,
XuMHUYecKas CBA3b. Eu6 OK IIPAKTHKO-
noImoTexa MOJISIpHAST U
OKHUCIUTENBHO- I p OPUCHTHPOBAHHBI
3.2 8 https://m.edsoo.ru/7f4 | HemosspHas X 3a7a4:
BOCCTAaHOBUTEJIHHBIC ;
1837¢ KOBQJICHTHAs CBSI3b,
€aKInu
P HOHHAS CBSI3b, -IIpaKkTU4IeCKas
3JIEKTPOOTPULATEND pabora;
HOCTb, UOH, KaTHOH,
aHWOH
Hroro no pazneny 15 bubmuorexa [JOK

https://m.edsoo.ru/7f4
1837¢
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IToBTOpEHME

bubmuoreka [{OK
https://m.edsoo.ru/7f4

1837¢

OBILEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

68
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9 KUIIACC

KosnuecTBo 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM ugposbie
Ne i/m PasA KoHTpo/bHBI IIpakTHyecku (ipp )
NMPOrpamMmbl Bcero o0pa3oBaTe/bHbIE
e padoThbI e padoThbI
pecypcsbl
Pa3pen 1. BemecTBo 1 XuMHYecKHe peakIiun
. but6mmoreka [JOK
[ToBTOpEeHME U yriyOJieHne 3HAHUH
1.1 5 1 https://m.edsoo.ru/7f41a63
OCHOBHBIX pa3/IesioB Kypca 8§ Kjacca p
bubmuoreka [JOK
OCHOBHbIE 3aKOHOMEPHOCTH XUMHYECKUX
1.2 . 4 https://m.edsoo.ru/7f41a63
peakuuii p
but6mmoreka [{OK
DNEKTPONUTHYECKAs JUCCOLIMALIMSL.
1.3 8 1 1 https://m.edsoo.ru/7f41a63
XUMHYECKUE peaklMi B pacTBOpax p
Uroro no pazaeny 17
Pa3gen 2. HemeTa/sILI M X COeXUHEHUS
but6mmoreka [JOK
OO0mmas xapakTepucTHKa XUMUIECKUX
2.1 4 1 https://m.edsoo.ru/7f41a63
aneMeHToB VIIA-rpynmsl. ["anorensr P
OO0m1as XxapakTeprucTHKa XUMHIECKUX bubnmoreka [JOK
2.2 aneMeHToB VIA-rpynmsl. Cepa u eé 6 https://m.edsoo.ru/7f41a63
COEUHEHUS 6
OO0m1as xapakTeprucTHKa XUMHYECKUX bubnuotexa [[OK
23 aneMeHTOB VA-rpymimsl. A30T, Gpochop u ux 7 1 https://m.edsoo.ru/7f41a63
COEIMHEHUS 6
24 OO011ast XapakTepUCTHKA XUMHYECKHX g 1 ) bubmuoteka [{IOK
' aneMeHToB IVA-rpynnsl. Yriepon u https://m.edsoo.ru/7f41a63
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KPEMHUI U UX COCIUHEHHUS

I

Hroro no pasneny 25
Paznen 3. Merajuiibl M MX COeIMHEHUS
but6mmoreka [JOK
3.1 OO0m1re CBOMCTBA METAJNIOB 4 https://m.edsoo.ru/7f41a63
6
bubnuoreka [JOK
3.2 Baxuelimue MeTamibl 1 UX COETUHEHUS 16 https://m.edsoo.ru/7f41a63
6
Uroro no pazneny 20
Pa3jnen 4. Xumusi u okpy:xaionias cpeaa
bubmuoreka [JOK
4.1 BemiecTBa 1 MmaTepuasbl B AKU3HU YEIOBEKA 3 https://m.edsoo.ru/7f41a63
6
Uroro no pazneny 3
but6mmoreka [JOK
Pe3epBHOE Bpems 3 https://m.edsoo.ru/7f41a63
6
OBUIEE KOJIMYECTBO YACOB 110 [TIPOT'PAMME 68
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IHOYPOYHOE IINTAHUPOBAHHUE

8 KJIACC
KosmmuyecTBo yacos DJIEeKTPOHHbIE
Jara
Ne uugposbie
Tema ypoka KonTpoabHbl IMpakTnyeckn U3Y4YEeHU
n/n Bcero o0pa3oBaTe/ibHbIE
e paboThbI e padoThbI |
pecypchl

1 [Ipenmer xumuu. Poiap XuMuu B :KU3HU 1 bu6mmoreka [{JOK
yeJioBeKka. Tena 1 BellecTBa https://m.edsoo.ru/ff0d210c

2 ITonsiTvie 0 MeTOIaX MO3HAHUS B XUMUU 1 bubmorexa HOK

8 https://m.edsoo.ru/ff0d227¢ |
[IpakTuyeckas padora Ne 1 «IIpaBuna

3 paboThl B 1a00paTOpUN U MPUEMBI | bubnmoreka [IOK
oOpareHust ¢ 1ab0paTOPHBIM https://m.edsoo.ru/ff0d23dc
000pyTOBaHUEM)

4 Yuctele BemecTBa u cMecH. CiocoObl | bu6mmoreka [IOK
pas/iesieHus: cMece https://m.edsoo.ru/ff0d26¢ca
[Ipaktrueckast pabota No 2

5 «Pasnenenue cmecelt (Ha mpumepe 1 bubmorexa [OK

a . p p https://m.edsoo.ru/ff0d28c8
OYMCTKH OBAPEHHOW COJIH)»
bu6mmoreka [JOK
6 A 1
TOMPIHT MOJICRY IR https://m.edsoo.ru/ff0d2a6¢

7 XUMHUYECKHUE FJIEMEHTHI. 3HAKH 1 bubmuoreka [IOK
(CMBOJIBI) XUMHYECKHX YJIEMEHTOB https://m.edsoo.ru/ff0d2be8

8 [IpocThie U ClOKHBIE BENIECTBA 1 bubmmorexa I[JOK

P = https://m.edsoo.ru/ff0d2a6¢ |

9 ATOMHO-MOJIEKYJISIPHOE YUEHHUE 1 bubmorexa OK

YIp Y https://m.edsoo.ru/ff0d2d50
10 3aKOH NOCTOSIHCTBA COCTABA BEIIECTB. 1 bubnmoreka [JOK



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

Xumnueckas popmya. BaneHTHOCTD
aTOMOB XMMHMUYECKHUX DJIEMEHTOB

https://m.edsoo.ru/ff0d2eae

1 OtHoOcuUTEeNIbHAs aTOMHAs Macca. bubnuorexa [JOK
OTHOocHTENbHAs MOJIEKYJISIPHAs Macca https://m.edsoo.ru/ff0d323c
12 MaccoBas 10711 XUMHUYECKOTr0 bubmuoreka [JOK
3JIEMEHTa B COCIUHCHUH https://m.edsoo.ru/ff0d350¢
13 KonuuectBo BeniectBa. MoJib. bubmuoreka [JOK
MougsipHas macca https://m.edsoo.ru/ff0d5230
14 DOu3UYCCKUEC U XUMUYSCKHUE SBICHUS. bubmuoreka [IOK
XUMUYECKasi peaKius https://m.edsoo.ru/ff0d37fa
[Tpu3HaKu U ycia0BUS IPOTEKAHUS bubnuoreka [IOK
15 .
XAMUYECKHAX PEAKIIUHI https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHUsI MacChl BELIECTB. bubnmoreka [IOK
XHWMHUYECKUE YPABHEHMS https://m.edsoo.ru/ff0d3b88
Bbluncienus KoiIM4ecTBa, Macchl
17 BEIIIECTBA [0 YPABHEHHUSIM XUMHYECKUX brbmorexa [OK
B . yp https://m.edsoo0.ru/ff0d5708
peakuui
Knaccudukanys XuMUYeCKUX peaKinii
18 (coemuHeHUs, pa3I0KCHHS bubmorexa [OK
A P . https://m edsoo.ru/f0d334
3aMeIleHUsI, 0OMEHa)
M. B. JIoMOHOCOB — y4Y€HBIN-
19 sHuukKiIoneaucT. O6o0eHne U brbmorexa [OK
t T, LEI https://m.edsoo.ru/ff0d40c4
CHUCTEMaTHU3aIMs 3HAHUM
20 Kontponbhas pabota Nel mo reme bu6muoteka [{IOK
«BellecTBa 1 XUMHUYECKHUE PEAKLIAMD) https://m.edsoo.ru/ff0d4290
Bo3ayx — cmech razos. Cocras
21 Bo3ayxa. Kucnopon — aneMeHT u Bubmmorexa [IOK
Ayxa. PO https://m.edsoo.ru/ff0d448¢
pocToe BemecTBo. O30H
22 Du3ndecKkre 1 XUMHUUYECKHUE CBOMCTBA bubnuoreka [JOK



https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d2eae

KHCIIOpOJa (peaKkIuu OKUCIICHHUS,
ropenue). [lonstue 06 okcumax

https://m.edsoo.ru/ff0d4614

CrniocoOpl 1osty4eHus: KUCI0po/ia B

23 1ab0paTopur U MPOMBIIUICHHOCTH. bubmmorexa [IOK
https://m.edsoo.ru/ff0d497a
[IpuMeHeHne Kucnopoaa
TemoBoit 3¢ dexT XuMuuecKou
24 peaKLuu, MOHATHE O bubnuoreka LIOK
TEPMOXUMHUYECKOM YPABHEHHH, IK30- U https://m.edsoo.ru/ff0d4790
SHIOTEPMUUYECKHUX PEAKIIHIX
TomnuBo (HedTh, yroiab U METaH).
25 3an513HeI-§I/qul;0321}}llxa, CIIOCOOBI Zro bubmmorexa [JOK
https://m.edsoo.ru/ff0d4c4a
pe0TBPAIICHUS
[Ipaktrueckas padota Ne 3 o Teme
26 «ITomydenne u coOMpanne KUCIOpPoaa, bubmorexa [OK
. https://m.edsoo.ru/ff0d4ae2
W3YYEHHUE €TI0 CBOMCTBY»
7 Bonopoa — snemeHT u npocroe bu6mmoreka [IOK
BellecTBO. Haxoxxienue B npupojae https://m.edsoo.ru/ff0d4dd0
73 ®usnyeckre 1 XUMHYECKHE CBOMCTBA bubmuotexa [JOK
Bojopoja. [Ipumenenue Bogopoaa https://m.edsoo.ru/ff0d4dd0
bu6mmoreka [JOK
29 Homsrie o KHez0Tax i coix https://m.edsoo.ru/ff0d50d2
30 Crioco6bl mosry4eHust BOAOPO/a B bu6mmoteka [JOK
JabopaTopuun https://m.edsoo.ru/ff0d4dd0
[TpaxTrueckas padora Ne 4 o reme
31 «[Tony4yenne u cobupanue BOAOPO/IA, bubmmorexa IJOK
. https://m.edsoo.ru/ff0d4f42
M3YYEHHUE €T0 CBONCTBY»
1 MounsipHblit 00BEM razoB. 3aKOH bubmuoreka [IOK
ABOTraipo https://m.edsoo.ru/ff0d542¢
33 Breruucienust 00b€Ma, KOTUYECTBA bubnuorexa [JOK



https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d4f42
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4614

BELIECTBA ra3a M0 €ro U3BECTHOMY
KOJINYECTBY BELIECTBA WU 00BEMY

https://m.edsoo.ru/ff0d55a0

Beruucienus 006EMOB ra3oB Mo

34 YPaBHEHUIO PEAKIIMM Ha OCHOBE 3aKOHA bubmmorexa [IOK
. . https://m.edsoo.ru/ff0d5708
00BEMHBIX OTHOIICHHI ra30B
35 du3nYeCKre U XMMUYECKHE CBOMCTBA bubmuoreka [JOK
BOJBI https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBaHui. [Tonstue 00 bubmuoreka [IOK
WHANKATOPax https://m.edsoo.ru/ff0d59e2
Bopna xak pactBoputens. HacblleHHbIe
37 " HeHaCBIIII)leHHBIS pactBopbl. MaccoBas bubmmorexa [JOK
https://m.edsoo.ru/ff0d5b40
JI0JISI BEIIECTBA B PAaCTBOPE
[IpakTrueckas padota Ne 5 o Teme
18 «IIpuroToBiieHHE PACTBOPOB C bu6mmoreka [{JOK
onpeaenEéHHON MacCOBOM J101eH https://m.edsoo.ru/ff0d5eba
PAcTBOPEHHOTO BEUIECTBA»
19 Kontponbnas pabota Ne2 o teme bubmmoreka [{JOK
«Kucnopoa. Bogopon. Bona» https://m.edsoo.ru/ff0d6342
40 OKcupl: coCcTaB, KiaccupuUKaIus, bubmuoreka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[TonyueHnue n xXuMHU4ECKUE CBOMCTBA
41 KHCIIOTHBIX, OCHOBHBIX ¥ aM(OTEPHBIX brbmorexa [OK
https://m.edsoo.ru/ff0d664e
OKCHJIOB
4 OcHoBaHHUS: COCTaB, KJIacCU(DUKALINA, bu6muoreka [{IOK
HOMEHKIIATypa https://m.edsoo.ru/ff0d67ca
43 [TonyuyeHnue u XMMUYECKUE CBOMCTBA bubnuoreka IIOK
OCHOBaHHUM https://m.edsoo.ru/ff0d67ca
44 Kucnotsr: cocras, knaccuduxarus, bu6mmoreka [JOK

HOMEHKJIaTypa

https://m.edsoo.ru/ff0dfee2



https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d5eba
https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d59e2
https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d55a0

45 [TonyuyeHnue u XMMHUYECKUE CBOMCTBA bu6nuoreka IIOK
KUCJIOT https://m.edsoo.ru/ff0dfee2
Conu (cpennue): HOMEHKIATypa, bubmuorexa [JOK
46 CIOCOOBI OMYUYEHUS, XUMUYECKHE https://m.edsoo.ru/00ad947
CBOICTBA 4
[Ipaktuyeckas pabora Ne 6. Pemenue
47 AKCIEPUMEHTAIIBHBIX 3a/1a4 MO TEME bu6mmoteka [{JOK
«OCHOBHBIE KJIaCChl HEOPIraHUUYECKUX https://m.edsoo.ru/00ad9b7c
COCTUHEHUI
43 I'eneTnueckas cBsi3b MKy Kiaccamu bubnmoreka [JOK
HEOPTraHWYECKUX COCTMHEHUN https://m.edsoo.ru/00ad9a50
. bubmuoreka [JOK
49 O00011eHrEe U cucTeMaTh3alus 3HaHUI &
https://m.edsoo.ru/00ad9cb2
KontponsHast padota Ne3 o reme
50 "OCHOBHBIE KJIACChl HEOPTaHUYECKUX bubmorexa [OK
on P https://m.edsoo.ru/00ad9ela
COCJIMHCHHI
[TepBbie MOMBITKY KIaccUPUKAITIN
51 XUMHUYECKHX 3JIEeMEHTORB. [IoHsITHE O brbmorexa [OK
’ https://m.edsoo.ru/00ad9ffa
TPYIIax CXOJHBIX AJIEMEHTOB
[Iepronueckuii 3aKOH U
52 [Tepronuueckas cucTeMa XUMHYECKUX bubmorexa HOK
pHoa https://m.edsoo.ru/00adasS2¢c
anemenToB JI. 1. Menneneena
53 [Tepuoapl, rpynibl, HOATPYIIIBI bubmmorexa [JOK
PHOJPL TPY > HOADY https://m.edsoo.ru/00ada52¢
54 Crpoenne atoMoB. CocTaB aTOMHBIX bubmuoreka LIOK
snep. M3oTomnbl https://m.edsoo.ru/00ada342
CtpoeHue 3NeKTPOHHBIX 000I04eK
. bu6mmoreka [JOK
55 aTOMOB 3JiIeMeHTOB [leprnoanyeckoii

cuctemsl JI. 1. MeHnaeneeBa

https://m.edsoo.ru/00ada6bbc



https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ad9ffa
https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/ff0dfee2

XapaKkTepuCcTUKa XUMUIECKOTO
3JIEMEHTA II0 €r0 I0JIOKEHUIO B

bubmuoreka [JOK

56
ITepuonnueckoint cucreme /1. U. https://m.edsoo.ru/00ada824
Menpeneena
3nauenue [lepuoauueckoro 3akoHa s
57 pa3BUTHUA HayKH U npaktuku. J[. 1. bubnuoreka [IOK
MenpeneeB — y4€HbIM, IEJArOr U https://m.edsoo.ru/00ada96e
rPKJIAHUH
DIIEeKTPOOTPHUIIATETHFHOCTh ATOMOB bubnmoreka [JOK
58
XUMHYECKHAX DJIEMEHTOB https://m.edsoo.ru/00adaab8
bu6mmoreka [JOK
"
59 OFHAL XHMITHECKA CBA3D https://m.edsoo.ru/00adac34
60 KoBanenTHas nosisspHas XuMuyeckas bu6nuoreka [IOK
CBSI3b https://m.edsoo.ru/00adaab8
61 KoBanenTHas HenoyisipHas XuMHUYECKas bu6muoreka [{JOK
CBSI3b https://m.edsoo.ru/00adaab9
bu6mmoreka [JOK
2
6 Crenens okucneis https://m.edsoo.ru/00adae28
bu6mmoreka [{JOK
OKHCIIUTENBbHO-BOCCTAHOBUTEIIbHbBIE
63 https://m.edso0.ru/00adb07
peakuuu 6
bubmuoreka [JOK
64 OKuCIUTENN U BOCCTAHOBUTEIIU https://m.edsoo.ru/00adb07
6
KonTtponbnas pabota Ne4 o reme buGmorexa IOK
65 https://m.edsoo.ru/00adb48
«Crpoenne atoMa. XMMHUYECKAsI CBA3bY 6
66 PesepBHblit ypok. O0001IeHNE U bubnuoreka [IOK
CHUCTeMaTH3alvs 3HaHUI https://m.edsoo.ru/00adb33c
67 PesepBHEIi ypok. O600ICHNE U bubnmnoreka [JOK



https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00adb486
https://m.edsoo.ru/00adb486
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adae28
https://m.edsoo.ru/00adaab9
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00ada824

cUCTeEMAaTU3al g 3HAaHUN

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

68 PesepBHeliit ypok. O6o01IeHNE U

cCUCTEMAaTU3alUd 3HAHUN

bubmuoreka [JOK
https://m.edsoo.ru/ff0d61c6

OBIIEE KOJIMYECTBO YACOB I1O
I[TPOTPAMME

68



https://m.edsoo.ru/ff0d61c6
https://m.edsoo.ru/00ad9cb2

9 KUIIACC

KosanyecTBo yacos DJIEeKTPOHHbIE
Jlara
Ne nudposbie
Tema ypoxka KoHTpo/bHBI IIpakTH4eckn H3Y4YeHH
n/n Bcero o0pa3oBaTe/ibHbIE
e padoThbI e padoThbI |
pecypcsl

Ilepnonnueckuii 3aKOH.

| [Tepuoanueckas cucrema 1 bu6nuoreka [IOK
XUMUYECKHX dneMeHToB /I, U. https://m.edsoo.ru/00adb59¢
MenneneeBa
3aKOHOMEPHOCTH B U3MEHEHHUH bu6nuoreka [{IOK

2 CBOMCTB XMMHUUYECKHUX AJIIEMEHTOB 1 https://m.edsoo.ru/00adbbb
HEPBBIX TPEX NEPUOIOB 6

3 Knaccugukarus 1 HoMeHKIaTypa 1 bubnuoreka LIOK
HEOPTraHWYECKUX BEIIECTB https://m.edsoo.ru/00adb7e2

4 Byl XumMu4eckon CBSI3M U THITBI 1 bubmuoreka [IOK
KPUCTAUIMYECKUX PELIETOK https://m.edsoo.ru/00adbac6
Konrponbnas padora Nel o teme

5 «IloBTOpenue u yriyOiaeHre 3HaHUN 1 1
OCHOBHBIX pa3/iesioB Kypca 8 Kjaccay

6 Knaccudukanus xumMmuaeckux | bubnmoreka [JOK
peaKuuii 1o pa3JIMYyHbIM MPU3HAKAM https://m.edsoo.ru/00adbcb0
[ToHsiTHE O CKOPOCTH XMMUYECKOI

7 eaknuu. IloHsITHE 0 TOMOI€HHEIX U 1 bubmmorexa LOK
P ) https://m.edsoo.ru/00adbe9a
TeTEPOreHHBIX PEAKIUSAX
[ToHsiTHE O XUMUYECKOM PaBHOBECHHU.

2 @akTopbl, BIUSIOIINE HA CKOPOCTh 1 bubmmoreka [{JOK

XHUMHYISCKOM PEAKIUN U IMOJIOKECHUC
XUMHUYCCKOT'O paBHOBECHU

https://m.edsoo.ru/00adc28¢c



https://m.edsoo.ru/00adc28c
https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adbac6
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb59e

OKHCIINTEIbHO-BOCCTAHOBUTEIBHEIC

bu6mmoreka [JOK

? peakuuu https://m.edsoo.ru/00adcade
Teopust 37IEKTPOIUTHYECKON
10 I{I/Iccl:)ouuaum:p CuibHBIE U cl1a0bIe bubmorexa HOK
https://m.edsoo.ru/00adcd68
AJIEKTPOIUTHI
bu6mmoreka [JOK
11 HonHbIe ypaBHEHHS peakuil https://m.edsoo.ru/00add44
8
XUMHUYECKHEe CBOMCTBA KUCIOT U bubmuorexa [JOK
12 OCHOBAHUH B CBETE NPEACTABICHUI https://m.edsoo.ru/00add5d
00 DJIEKTPOIMTUICCKON JUCCOIUAITIH 8
XuMHYeCKue CBOMCTBA COJIEH B CBETE bubmuoreka [IOK
13 IIpeJICTaBICHUH 00 https://m.edsoo.ru/00add8b
AIEKTPOJUTUUECKON AUCCOLMALIIHI 2
bu6mmoreka [IOK
14 [Tonsitue o ruapoaU3e coieit https://m.edsoo.ru/00add9d
4
bubmuoreka [IOK
15 O6O6HjeHHe 1 cucTeMatizani httns://m.edsoz)l.ru/OOadddl
3HAHUH 2
[IpakTuyeckas padora Ne 1.
16 «lfeIHCHI/IC 31<cnpepI/IMeHTanLHLIX bubmorexa HOK
https://m.edsoo.ru/00addbfa
3a1a9»
KoHntponbHas padora Ne2 1o teme
17 «3J‘ICETp0J'II/ITIf‘IeCKaH JIUCCOLIAALIHSL. bubmmorexa LIOK
https://m.edsoo.ru/00addec0
XUMHYECKUE PEAKIIMU B PACTBOPAX)»
OO0mas xapakKTepUCTHKA TAIOTEHOB.
18 XI/III\I/III/IIICCKI;IC CBIZ)ﬁCTBa Ha [IpuMepe bubmorexa LIOK
https://m.edsoo.ru/00addfe2
xJ10pa
19 Xnoposojopos. CosisiHast KUCIIOTA, bubmmoreka [IOK



https://m.edsoo.ru/00addfe2
https://m.edsoo.ru/00addec0
https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add8b2
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https://m.edsoo.ru/00add448
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https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00adcade

XUMHUYCCKUEC CBOfICTBa, MOJIyUCHHUC,
IMPUMCHCHUC

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

ITpakTnueckas padora Ne 2 1o Teme

20 «lTosyyeHue COIIHON KUCIIOTSHI, buommorexa LIOK
. N https://m.edsoo.ru/00ade348
H3y4yeHue €€ CBONCTBY»
Boruucnenus no ypaBHEHUAM
21 XUMHYECKUX PEAKIIUM, €CIIU OJIUH U3 bubmmorexa [IOK
https://m.edsoo.ru/00ade488
pEeareHTOB JiaH B U30BITKE
” OO0m1as xapakTepucTHKa JIEMEHTOB bubnmoreka [JOK
VIA-rpymnrbl https://m.edsoo.ru/00ade64a
AnoTpomnHbIE MOU(UKAIIUN CEPHI.
” Haxosxnenue cepsl u €€ coeTMHEHU I bubmmoreka [{JOK
B MpUpOJEe. XUMUYECKUE CBONCTBA https://m.edsoo.ru/00ade64a
cephl
CepoBonopoJi, CTpOEHHUE, bubnmoreka [JOK
24 .
(bu3HYecKre U XMMHUYECKHUE CBONCTBA https://m.edsoo.ru/00ade802
Oxcunpl cepol. CepHas KUCIOTA,
25 (bU3HYeCcKUe U XUMHYECKHE bubmorexa [OK
. https://m.edsoo.ru/00adea28
CBOMCTBA, IPUMEHEHNUE
XHUMHUYECKUE PEAKLINH, JEXKAIINE B
OCHOBE MIPOMBIIIJIEHHOTO CrI0c0o0a
26 MOJTYYE€HUS] CEPHOM KUCIIOTHI. bu6nuoreka [IOK
XUMHUYECKOE 3arpsi3HEHUE https://m.edsoo.ru/00adec8a
OKPY’KaIOIIeH cpeibl COETUHEHUSIMU
cepbl
27 Brruucnenue MaccoBoil J0JIM BIXO/1a bubmuoreka [JOK
MPOJIYKTA PEAKLINHI https://m.edsoo.ru/00adec8a
)8 OO61mas xapakTepucTHKa JIEMEHTOB bubnmoreka [JOK

VA-rpynmnsl. A30T, paclipocTpaHeHHe

https://m.edsoo.ru/00adeea6
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B IIpupoje, Gpu3ndeckue u
XUMHUYECKHE CBOHWCTBA

AMMUaK, ero GuU3NIecKue u

29 XUMHUYECKHE CBOMCTBA, MOJYYCHUE U bubmorexa HOK
’ y https://m.edso0.ru/00adf004
MIPUMCHCHUE
[TpakTuueckas padora Ne 3 o Teme
30 «ITomyuenne ammuaka, U3y4eHHE €TO bubmmorexa OK
N ' 1Y https://m.edsoo.ru/00adf180
CBOMCTB»

31 A3oTHas KucioTa, e€ pusndeckue u bu6mmoreka [JOK
XMMHUYECKHE CBOMCTBA https://m.edsoo.ru/00adf306
Hcnonp30BaHre HUTPATOB U COJICH
aMMOHUS B KQUECTBE MUHECPATBHBIX

32 oOpeHuit. XuMHU4IecKoe bubmmorexa [JOK
yAoOoP ’ . https://m.edso00.ru/00adf518
3arpsi3HEHUE OKPYIKAOIIEH CpeIb
COCIMHCHMSIMU a30Ta
docdop. Oxcun pochopa (V) u

33 (bocg)o pHaSI KI/ICJ'I((i))Ta (b(i)I/I:I)SI/I(‘{eiKI/Ie u bubmmorexa I[JOK

p o https://m.edsoo.ru/00adf68a
XUMHUYECKHE CBOMCTBA, MOJTYUYCHUE
Hcnons3oBanue pocdaros B

34 KaueCcTBe MHUHEPAJIbHBIX YI00pEHUH. bu6nuoreka [IOK
3arpsi3HeHUe NPUPOJHON CPEIb https://m.edsoo.ru/00adfc20
dbocharamu
Yrnepon, pacnpocTpaHeHUE B

35 npu ine EI/ISI/II:‘)IGCKI:/IC 1 XUMUYECKHE bubmorexa [OK

p P ’ https://m.edsoo.ru/00adfd9¢c
CBONCTBa
Oxkcupsl yraepoza, ux Gu3ndeckue u
36 XMMHUYECKHE CBOMCTBA. bubnuorexa [JOK

DKkosornyeckue npooIeMsl,
CBsI3aHHBIE ¢ OKcHaoM yrieposa (IV)

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



https://m.edsoo.ru/00adfebe
https://m.edsoo.ru/00adfd9c
https://m.edsoo.ru/00adfc20
https://m.edsoo.ru/00adf68a
https://m.edsoo.ru/00adf518
https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf180
https://m.edsoo.ru/00adf004

bu6mmoreka [JOK

37 Y/TOmbHAA KHCAOTA i € cOn https://m.eds00.1ru/00ae006¢ |
[TpakTrueckast pabora Ne 4 o Teme

18 "[TonyueHune yriaekucioro rasa. bubnmoreka [JOK
KauecTtBeHHast peakiiys Ha KapOoHaT- https://m.edsoo.ru/00ae027e
1oH"

[TepBoHavabHBIC TOHATHS 00
39 OPTraHUYECKHUX BEIIECTBAX KaK O bubmmorexa I[JOK
https://m.edsoo.ru/00ae054e
COEIMHEHUSIX YIIIEpOAa
40 Kpemuuii u ero coequHeHus Bubmorexa ITOK
https://m.edsoo.ru/00ac080a
[Tpaktuueckas padora Ne 5. Pemenue

41 AKCIEPUMEHTAIIBHBIX 3a7a4 MO TEME bu6mmoteka [JOK
«BaxxHenmme HeMeTaJIbl U UX https://m.edsoo.ru/00ac0bf2
COCTMHCHHSI
Konrponsnas padora Ne3 o teme

42 «BaxxHeumme HeMeTaJlTbl U UX bubmmorexa [JOK

https://m.edsoo.ru/00ae0e18
COCTMHECHHUSI
OO61mas xapakTepucTUKa XUMUYECKHX
AJIEMEHTOB — METAJIOB.

13 Merammueckas CBs3b U bubnmoreka [JOK
METAJUINYECKas KPUCTAILINYECKAsS https://m.edsoo.ru/00ae103e
pemérka. Pu3nveckre CBOMCTBA
METaJUIOB
XUMHUYECKHE CBOMCTBA METAIIIIOB.

44 DJIEKTPOXUMHUYECKUIN Psifl bubmorexa [OK

N https://m.edsoo.ru/00ael 156
HaIpsHKEHUN METaJIOB
45 OO0mHe crnocoOb! MOTyYSHUS bu6mmoreka [JOK

MeTaioB. CriiaBel. BeraucneHus mo

https://m.edsoo.ru/00ael 156
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YPaBHEHUSIM XUMUYECKUX PEAKLIUM,
€CJIM OJJUH U3 PEareHTOB COLNCPIKUT

PUMECH
46 ITonsiTHE O KOPPO3UN METAJLIOB buommorexa LIOK
https://m.edsoo0.1u/00ae1278 |
bu6mmoreka [JOK
47 [lenouneie Merab! httos://m.edsogru/Oan14b2
43 OKcubl ¥ TUAPOKCU/IBI HATPUS U bu6mmoteka [JOK
KaJIust https://m.edsoo.ru/00ae14b2
49 [IlenouHo3emMenbHbIE METAILIBI — bubmuoreka [IOK
KaJIBIIUI 1 MarHui https://m.edsoo.ru/00ael5e8
50 Baxueline coefMHEHNS KaJIbIN bubmorexa [IOK
https://m.edsoo.ru/00ael5e8 |
51 O606HUJeHI/Ie U CUCTEMaTHU3aIIHs
3HAHUH
57 JKécTkoCTh BOABI M CLIOCOOEI €€ bubmuoreka [JOK
YCTpaHEHUs https://m.edsoo.ru/00ae1886
[TpakTuueckas padora Ne 6 o Teme
53 "YKECTKOCTL BOABI 1 METOEI €6 Bubmorexa ITOK
" https://m.edsoo.ru/00aclae8
YCTPAHEHHUSI
. bubmuoreka [JOK
>4 Ao https://m.edsoo.ru/00aelc64
AmM@oTepHbIe CBONCTBA OKCHIA U bubnuoreka LIOK
55
TUIPOKCUIA https://m.edsoo.ru/00aelc64
bubnuorexa [JOK
>6 Keneso httDs://m.edSO(E.Iru/Oan1d86
57 OKcubl, THAPOKCUIBI U COJIM JKETIe3a bu6muoreka [{IOK
(IT) n xxene3a (III) https://m.edsoo.ru/00ae35¢6
58 O0001IeHNe U CUCTEMATU3AIIMS



https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae1278

3HAHUU

[Tpaktuueckas padora Ne 7. Pemienue
AKCIIEPUMEHTAIbHBIX 33/a4 110 TEME

bu6mmoreka [JOK

59 «Baxnenmme MeTaJuIbl U UX https://m.edsoo.ru/00ae3de8
COCTMHECHUS
Boruucnenus no ypaBHEHUAM
XUMHUYECKUX PEAKIUH, €CIIM OUH U3
60 peareHToB JaH B U30BITKE WIIN bubnuoreka LIOK
COAEPKUT IpUMecH. Berancnenus https://m.edsoo.ru/00ael750
MAaCCOBOM J0JI BBIXOJa MPOIYKTa
peaKIu
61 O06o001IeHNe U CHCTeMaTH3aIus
3HaHUU
Kontponbhas pabota Ne4 o reme
62 «BaxxHeunme MeTajiyibl U uX
COCTMHCHUS
63 BemecTBa u maTepuaisl B bubmuoreka [JOK
IIOBCEIHEBHOU KU3HU YEJIOBEKA https://m.edsoo.ru/00ae3f50
64 XHUMHUECKOE 3arps3HEHUE bu6mmoreka [{JOK
OKPYXaIOIIEeH Cpebl https://m.edsoo.ru/00ae4270
65 Pomp XMy B perieHuu bubnuoreka [IOK
AKOJIOTHYECKUX TTPOOIEM https://m.edsoo.ru/00ae4270
66 PezepsHslii ypok. O6o0menue u bubmmoreka [IOK
CHCTeMaTHU3alus 3HaHUH https://m.edsoo.ru/00ae0d0a
PesepBHbIit ypok. O6001IeHNE U bu6nuoreka [IOK
67 .
CUCTEMATHU3alMs 3HAHUU https://m.edsoo.ru/00adb33c
68 PesepBHbIii ypok. O600IICHNE U bu6nuoreka [IOK

CcHCTeMaTH3alus 3HaHU!

https://m.edsoo.ru/00ad9cb2
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OBIIEE KOJIMYECTBO YACOB I1O
I[TPOTPAMME
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YYEBHO-METOANYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJIS1 YYHEHUKA

» Xumus, 8 knacc/ I'abpuensia O.C., OctpoymoB U.I'., Cnagkos C.A.,
AxnmonepHoe obmectBo «M3aarensctBo «lIpocBerienne»
* Xumus, 9 knacc/ 'abpuensu O.C., Octpoymon U.I'., Cnankor C.A.,

AxnmonepHoe obmectBo «M3aarenscTBo «IIpocBemienne»

METOANYECKUE MATEPUAJIbI IJIS1 YUUTEJIA

["abpuensn O. C., Bockob6oinukosa H. I1., SmrykoBa A. B. HacronbHast kHura
yuntens. Xumusl. 8 ki1.: Meroauueckoe nocodue. - M.: JIpoda

[Mabpuensn, O. C. Meroauueckoe nocoodue k yueonuky O. C. ['abpuensina
«Xumusi». 8 kiace / O. C. I'abpuensa. — M. : Jlpoda

[Ma6puensn, O. C. Meroanueckoe mocoodue k yueonuky O. C. ['abpuensiaa
«Xumus». 9 xknace / O. C. T'abpuensiu. — M. : [lpoda

Xumus : TexHosnorudeckue kaptel k yueonuky O. C. 'abpuensna «Xumus. 8
Kjacey : Meroauueckoe nocodue / JI. 1. Acanosa. — M. : JIpoda

Xumus : TexHosornueckue kapTol kK yueonuky O. C. 'abpuensina «Xumus. 9
Kiacey : Meroguueckoe nocodue / JI. 1. AcanoBa. — M. : JIpoda

Xumust. 8 ki1.: KoHTpoabHBIE 1 TPOBEpOYHBIE pa0boTh K yaeOHuky O. C.

INabpuensna «Xumus. 8» / O. C. I'abpuensn, I1. H. bepeskun, A. A. Ymakosa

u ap. - M.: [lpoda



Xumus. Koarponbabie paboTsl. 9 knacc. Beptukans Oner ["abpuernsiy,
Kpacnosa B.T'.
["aGpuensH. Xumus B TecTax, 3ajadax, ynpaxaenusx. 9 k1. BEPTUKAJIb

Cwmupnosa T.B., Oner I'abpuensin, Cepreii Cnaakos

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCbBI U PECYPCBI CETHU
HUHTEPHET

Enunas xomnekuus iudpoBbIX 00pa3oBaTEIbHBIX PECYPCOB
http://school-collection.edu.ru/catalog/

http://him.1september.ru Enunas xonmnexnus [{OP:

[TpeameTHas KOJUTEKIUS « XAMUS

http://ru.wikipedia.org/wiki/ Xumust 1yist Bcex: WIUTIOCTPUPOBAHHbBIC
MaTtepualbl o 00IIel, OpraHuYeCKOM 1 HEOPraHUYECKOW XUMUHU
XurMo3a: coo011ecTBO yunuTesael xumMmun Ha nopraie «CeTb TBOPUECKUX
yuurenein» http:// www.hij.ru

DOnexTpoHHas OMOINOTEeKA YUeOHBIX MAaTEPHAIIOB 1T0 XUMHUH Ha TTOPTAJIe
Chemnet

http://www.chem.msu.su/rus/elibrary
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