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IHHOACHUTEJIBHAS 3AIIMCKA

[IporpaMma 1O XUMHUM Ha YpPOBHE OCHOBHOIO OOIIEro 0Opa3oBaHUS
COCTaBJ€HA Ha OCHOBE TpeOOBaHWUN K pe3yjbTaTaM OCBOEHHUS OCHOBHOM
o0pa3oBaTeIbHON MPOrpaMMbl OCHOBHOTO OOIIIEro 00pa3oBaHusl, MPECTABICHHBIX
B ®I'OC OOO, a Takxke Ha oOcHOBe ¢eaepalibHOM paboyeil mporpaMmbl
BOCITUTAHUS U C YUETOM KOHLEIIMY MPENnoJaBaHus y4eOHOro npeamMera « XumMus»
B oOpazoBareibHbIX opranuzanusax Poccuiickoit deneparui.

[IporpaMmma mo xumuu naé€T TpEACTaBIEHUE O LEJAX, OOIIed cTpareruu
oOy4eHus, BOCHUTAHUS U PA3BUTUA OOYYAIOUIUXCA CPEICTBAMU Y4eOHOTO
peaMeTa, yCTaHaBIUBAET o0si3aTeNbHOe npeaMEeTHOe COJIepKaHue,
npeaycMaTpUBaeT pPacHpe/IesieHue €ro Mo KiaccaM M CTPYKTYPUPOBAaHUE 10
pazieliaM M TeMaM TMPOrpaMMbl MO XHMHUHU, OMPEACNSICT KOJIUYECTBCHHBIC H
KaueCTBEHHBIE XapaKTEpUCTUKHU COZICpIKAHMS, PEKOMEHIYEMYIO
NOCJIEIOBATENIBHOCTh ~ M3YYEHUS XHMHU C YYETOM  MEXKIPEIMETHBIX U
BHYTPUIIPEAMETHBIX  CBSI3€M, JIOTMKM  y4yeOHOro  Ipolecca, BO3PaCTHBIX
0COOCHHOCTEW  00yYarolmuxcsi, OIpEAeNSseT BO3MOXXHOCTH TpeaMera s
peanu3anuu TpeOOBaHHWI K pe3yJibTaTaM OCBOCHHS OCHOBHOM 00pa3oBaTelIbHOM
mporpaMMbl Ha YPOBHE OCHOBHOTO 0OIIIETO 00pa3oBaHMs, a TaKkKe TPEOOBAaHUN K
pesynbTaram 0Oy4YeHHs] XUMUU Ha YPOBHE LieJIeH M3yUYeHUs MpeaMeTa U OCHOBHBIX
BUJIOB y4eOHO-TIO3HABATEIBHON JEATEIbHOCTH OOYYaromierocss MO OCBOCHUIO
y4eOHOT'0 COJIepIKaHHUS.

3HaHWE XHUMHUU CIY)KHT OCHOBOH i (OPMHUPOBAHUS MHUPOBO33PEHUS
oOy4aromierocsi, ero MnpeAcTaBICHU O MaTepuaIbHOM €IMHCTBE MHUPA, BAKHYIO
poJib UrpatoT (GopMUpYEMble XMMHUEW MPEICTaBICHUS O B3aMMOIIPEBPAIICHHIX
SHEPTUU M 00 DBOJIONMHU BEIIECTB B MPHUPOJE, O MYTAX PEHICHHS TI00aTbHBIX
npoOjeM YCTOMYHMBOTO PAa3BUTHS UYEJIOBEUECTBA — CBHIPHEBOM, JHEPIeTHUYCCKOH,
MUIIEBOM U SKOJOTHYECKON 6€30MacHOCTH, MPOOJIEM 3IPaBOOXPAHECHHS.

N3yuenne xumuu:

COCOOCTBYET  peaju3alid  BO3MOXHOCTEH  JJII  CAaMOpPa3BUTHS U
dbopMHUpOBaHUS KYJIbTYPhI IMYHOCTH, €€ 00IIeH 1 (QYHKIIMOHAIBHON I'PaMOTHOCTH;

BHOCHUT BKJIaJ B (DOPMHUPOBAHHWE MBIIUICHUS W TBOPYECKHX CIOCOOHOCTEM
oOydJarommXcs, HABBIKOB HX CAMOCTOSTEIHHOW  y4eOHOW JESITEIbHOCTH,
AKCHEPUMEHTAJIbHBIX M HCCIIEIOBATEIbCKUX YMEHUM, HEOOXOIUMBIX Kak B
MOBCETHEBHOM JKU3HHU, TaK U B TPOPECCUOHATIBHON JIEATEIbHOCTH;

3HAKOMUT CO CHEUU(PUKON HAYYHOTO MBIIUICHUS, 3aKJIaJbIBAET OCHOBBI
LIETTIOCTHOTO B3IJIsSIIa HA €IMHCTBO MPUPOIBI U YEJIOBEKA, SIBISETCS OTBETCTBEHHBIM
3TarnoM B JOPMHUPOBAHUU €CTECTBEHHO--HAYYHOU IPAMOTHOCTH O0YyYaroIuXcs;



crocoOCTBYeT (OPMUPOBAHUIO IIEHHOCTHOI'O OTHOIIEHUS K €CTECTBEHHO-
-HAYYHBIM 3HaHUSM, K IPUPOJIE, K YEJIOBEKY, BHOCUT CBOM BKJIAJl B KOJIOTHUECKOE
oOpa3zoBaHue 00yUarOIIMNXCS.

JlanHble HampaBieHUss B OOyYEHHHM XUMHUU OOECHEeUMBAIOTCS ClieUuPUKon
COEp)KaHMsI  y4eOHOro  MpeaMeTa, KOTOPBIM  SIBISETCA  IeJarormuecku
aJanTUPOBAHHBIM OTpa)KeHHEM 0a30BOM HAYKH XMMHU Ha OINpPEACIIEHHOM dTare e€
pa3BUTHSL.

Kypc xuMun Ha ypoBHE OCHOBHOTrO 00I11er0 0Opa3oBaHUsi OPUEHTUPOBAH HA
OCBOCHHE OOYYAIOUUMUCS CHCTEMBbI IMEPBOHAYAJIBHBIX MOHSITUNH XWMHH, OCHOB
HEOPraHUYeCKOM XUMHHM W HEKOTOPBIX OTICIBHBIX 3HAUYUMBIX TOHSITUHU
OPraHUYECKOW XUMHUHU.

Crpykrypa coiepkaHusi MPOrpaMMbl MO XUMHHU c(PopMHUpOBaHA HAa OCHOBE
CHUCTEMHOI0 mojaxojaa K €€ m3ydeHuto. CojaepkaHuE€ CKIIAIbIBAETCS U3 CUCTEMBbI
MOHATUN 0 XMUMUYECKOM DJIEMEHTE U BEIIECTBE U CUCTEMBI MOHIATHI O XUMHUYECKON
peakiuu. OO0e OTH CHCTEMBI CTPYKTYPHO OpPTaHH30BaHbl IO MPHUHIMIY
MOCJIEIOBATEILHOTO Pa3BUTHS 3HAHWM HA OCHOBE TEOPETUUECKHUX MPEJACTABICHUN
Pa3HOro ypOBHS:

— ATOMHO--MOJIEKYJIIPHOTO YYEHHUS KaK OCHOBBI BCETO €CTECTBO3HAHMS,

— Ilepuoguueckoro 3akoHa Jl. . MeHeneeBa Kak OCHOBHOT'O 3aKOHA XMMUHU;

— YUYEHHSI O CTPOEHUH aTOMA U XUMHUYECKOM CBSI3H;

— TIpPEACTaBICHUM 00 DICKTPOJUTHYECKONW JTUCCOIMAIIMKM BEIIECTB B
pacTBopax.

Teopernueckne 3HaHUA pacCMaTPUBAIOTCA HA OCHOBE HSMIUPHUYECKH
MOJIYYCHHBIX U OCMBICIICHHBIX (DAKTOB, Pa3BUBAIOTCS MOCIEAOBATEIILHO OT OJHOTO
YPOBHA K JPyromy, BBITOJNHSS (GYHKIUKA OOBSACHEHHS] M TMPOTHO3UPOBAHUS
CBOMCTB, CTPOEHHUS M BO3MOXHOCTEH MPAKTUYECKOIO MPUMEHEHUS U MOJYy4YEeHUSs
U3Y4YaeMbIX BEUIECTB.

OcBoeHue mporpaMMbl IO XHUMHUU  CHOCOOCTBYeT  (hOPMHPOBAHUIO
IIPEACTABJIEHNS] O XUMUUYECKON COCTABISIONIECH HAYYHOU KAPTUHBI MUPA B JIOTHKE
e€ CHUCTEeMHOW NPUPOJbI, IIEHHOCTHOTO OTHOIIEHUS K HAy4YHOMY 3HAHUIO U
MeToJaM TO3HaHMs B Hayke. M3ydeHuWe XUMHUU MOPOUCXOAUT C MPUBJICUCHUEM
3HAHWA W3 paHee W3YYEHHBIX Y4eOHBIX mpeaMeToB. «OKpYyXKaomui MUp»,
«buonorus. 5—7 knaccel» u «Pu3uka. 7 Kiacc».

[Ipy wW3ydeHWW XUMHH TPOUCXOAWT (POPMUPOBAHHME 3HAHWK OCHOB
XUMUYECKOM HAyKU Kak OO0JACTU COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUUYECKOU
NESATEIbHOCTA YEJIOBEKa U KaK OJHOTO M3 KOMIIOHEHTOB MHPOBOU KYJBTYPBHI.
3amadya ydyeOHOro mpeamMera COCTOUT B (OPMHUPOBAHUU CUCTEMBI XUMHYECKUX
3HAHUN — BaXXHEUIUX (PAKTOB, MOHATUM, 3aKOHOB M TEOPETUUECKUX MOJIOKEHUH,
JOCTYMHBIX O0OOIIEHUH MHPOBO33PEHUYECKOTO XapaKTepa, s3blka HAayKu, B



MPUOOIICHUH K HAy4YHBIM METOJaM TO3HAHWS TP H3YyYECHUU BEIICCTB U
XUMHYECKUX peakiuii, B (OPMUPOBAHUN W PA3BUTHH TMO3HABATEIBHBIX YMEHUN U
UX TPUMEHEHUH B Y4YEOHO-TIO3HABATENbHOW M Y4eOHO-HCCIIEI0BATEIbCKON
AESITeIbHOCTA, OCBOCHHM TIpaBUJ OE30MacHOTO OOpalieHHsl C BEIIECTBAMH B
ITIOBCETHEBHOM KU3HMU.

[Ipy u3yyeHUM XMMHUHM HA YPOBHE OCHOBHOI'O OOIIEr0 0Opa30BaHUS BaKHOE
3Ha4YeHHE MPUOOPETN TaKue I, KakK:

— (¢dopMUpOBaHHE WHTEIUICKTYalbHO pA3BUTOH JIMYHOCTH, TOTOBOH K
caM000pa3oBaHUI0, COTPYAHHYECTBY, CAMOCTOSITEIIBHOMY MPHHITHIO PEIICHUH,
CIOCOOHOH alanTUPOBATHCS K OBICTPO MEHSIOIINMCS YCIOBUSAM KU3HHU,

—  HampaBJICHHOCTh OOyYeHHsT Ha CHUCTEMAaTHYECKOe MPHOOIICHHE
OOyJaroUIMXxcs K CaMOCTOSITEIIPHON IMO3HABATEIBHON JCSTENHOCTH, HAaYYHBIM
METOoJaM TIO3HAHUA, (HOPMHUPYIOIIMM MOTHBAIMIO M Pa3BUTHE CIIOCOOHOCTEH K
XUMUH,;

— o0ecrniedyeHne YCIOBUM, CTOCOOCTBYIONTUX MPUOOPETECHUIO 00yJaArOIITUMUCS
OIBITa Pa3HOOOpPA3HOW NEATETHHOCTH, MO3HAHUS M CaMOIIO3HAHUSA, KIIOYEBBIX
HaBBIKOB (KJIFOYCBBIX KOMIICTCHIIMI), MMEIOIINX YHHBEPCAILHOE 3HAYCHHE IS
pa3IMYHBIX BUAOB JIESTEIBHOCTH;

— ¢QopmupoBanne 00mel (QyHKIMOHAIBHOW M €CTECTBEHHO-HAYYHOU
I'PaMOTHOCTH, B TOM 4YHCJIE YMEHUH OOBSICHATHP U OICHUBATh SIBICHUS
OKpY’KafoIIer0 MHpa, HCIOJIb3Ys 3HAHUS W OIBIT, MOJYYCHHBIC NMPU H3yUYCHUHU
XHUMWH, TPUMEHATh WX TPH PEHICHWH MpoOJieM B IOBCEIHEBHOW >KH3HH W
TPYJOBOM AEATEIBHOCTH;

— (QopmupoBaHHEe Yy OOYyYarOIMMXCS TYMaHUCTHYECKUX  OTHOIICHHH,
NOHMMAaHUsl [EHHOCTH XHMHYECKHX 3HAaHWUH JUIS BBIPAOOTKH DKOJIOTUYCCKHU
11eJIeCO00Pa3HOro TOBENEHUS B OBITY M TPYAOBOM JEATENBHOCTH B HENIAX
COXPaHEHUS CBOETO 3710POBbsI U OKPYXKAroIIe MPUPOIHOM cpebl;

— pa3BUTHE MOTHBAIMM K OOYYEHHIO, CIIOCOOHOCTEH K CAMOKOHTPOJIO U
CAMOBOCIIMTAHMIO HAa OCHOBE YCBOCHHS OOIIEUENIOBEYECKHX LIEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOpPY MpO(dUiIs M HAMPABIECHHOCTH JaTbHEHIIETO
o0yJeHUs.

OOmiee YWCIO YacoB, OTBEAEHHBIX I HM3YYEHUS XWMHUU Ha YPOBHE
OCHOBHOT0 001IIero o0pazoBanus, cocrapiseT 136 gacos: B 8 kiracce — 68 gacos (2
Jaca B HeJIe0), B 9 kiacce — 68 yacos (2 waca B Hezelto).



COAEPXAHUE OBYUEHUA

8 KJIACC

IlepBoHavyanbHbIe XUMUYECKUE TOHATHUS

[Ipenmer xumuun. Posib XUMUK B KU3HU 4YEJIOBEKAa. XUMHUS B CUCTEME HAYK.
Tena wm BemectBa. duU3nMyecKkHe CBOWCTBA BEIIECTB. ATrPETaTHOE COCTOSIHUE
BeuiecTB. [loHsiTe 0 MeToAax MO3HAHUS B XUMHUHU. UUCThIE BEHIECTBA U CMECH.
Crioco0sI pa3jieneHus cMecen.

ATOMBI M MOJICKYJIbl. XHUMHUYECKHE OJJeMEHThl. CHMBOJIBI XUMUYECKUX
31eMeHTOB. [IpocThie U CIIOKHBIE BElleCTBA. ATOMHO-MOJIEKYJISIPHOE YUEHUE.

Xumnueckas ¢opmyna. BajleHTHOCTH aTOMOB XMMHYECKUX DJIEMEHTOB.
3aKkOH TIOCTOSIHCTBA COCTaBa BemiecTB. (OTHOCHUTENbHAs aTOMHasi Macca.
OtHOocuTENbHAS MOJEKYJIsIpHas Macca. MaccoBas J0Jisl XUMUUECKOTO AJIEMEHTA B
COEJIMHECHUMU.

KomnuecTBo BemectBa. Moiib. MonsipHast Macca. B3auMoCBsI3b KOJIMYECTBA,
Macchl M 4YHCJIa CTPYKTYpPHBIX eauHuIl BemecTtBa. Pacuérel mo Qopmynam
XUMHYECKUX COSCIUHEHUM.

@u3NuecKue U XMMUYECKHUE SIBJIICHHS. XMMHUUYECKasi peakius U €€ MpU3HaKH.
3aKOH COXpaHEHHs MacChl BEHIECTB. XuUMHUYeckue ypaBHeHus. Knaccudbuxarms
XAMUYECKHUX peaKiuii (COeAMHEHUs, Pa3JI0OKCHHUs, 3aMeIIeHuUs, 0OMEHa).

Xumuueckuit IKcnepumenm:

3HAKOMCTBO C XMMHUYECKOH IMOCYJI0#, mpaBuiaMu paboThl B JTaOOpaTOpUUu U
npuéMamMu oOpaIeHus: ¢ J1abopaTOpHBIM 00OPYIOBAHUEM, U3YUCHHE U OMHCAHUE
(GU3MYECKUX CBOMCTB O0Opa3IlOB HEOPTaHMYECKUX BEIISCTB, HAOJIOJICHHE
¢usndecknx (TUIaBIeHWE BOCKA, TasHUE JIbJla, pacTUpaHUE caxapa B CTYIIKE,
KUTICHUE W KOHJICHCAIIWsI BOJBI) U XMMHUYSCKUX (TOPEHHE CBEUH, MPOKATHUBAHUEC
METHOH MPOBOJIOKH, B3aHMMOJICHCTBHE MeJia C KHCIIOTOM) SBJICHUMA, HAOIIOACHHE U
ONMCaHUE TPHU3HAKOB TPOTCKAHUS XHMHUUYECKUX peakinuid (pas3liokeHHe caxapa,
B3aMMOJICHCTBHE CEPHOM KHUCIIOTHI C XJIOPUAOM Oapwisi, pa3ioKeHHe THUAPOKCHIIA
menu (I1) nmpu HarpeBanwm, B3anMoielicTBHE xeie3a ¢ pactBopoM conu meau (I1),
M3y4eHHE CIOCOOOB pa3/ICNICHUs CMECEi. ¢ MOMOINBI0 MarHuTa, (UIHTPOBAHUE,
BBITIAPUBAHUE, AUCTHILIAIMUS, XpoMaTorpadusi, IpoBeIeHNe OYNCTKU TTOBapEHHOU
CoJIi, HaAOJIOJIEHHWE W  ONHCaHUE  Pe3yJbTaTOB  MPOBEACHUS  OIbITA,
WUTIOCTPUPYIOLIETO 3aKOH COXPAHECHHUS MAacChl, CO3/IaHUE MOJEJIEN MOJIEKYI
(mapocTep KHeBBIX).

Ba:kHeililine npejacTaBuTe/ I HEOPraHMYECKHUX BelleCTB

Bo3nyx — cmecp rasos. CocrtaB Bo3myxa. Kucmopon — 3nemMeHT U ImpoCToe
BemiecTBo. HaxoxkzaeHue kuciopona B MNpuponae, (puanueckue M XUMHUYECKHE
cBoiictBa (peakiuu ropenwus). Oxcuapl. [Ipumenenue kuciopoma. CrocoOwI



MOJIy4YeHUsT KHUCIOpoJa B JlabopaTopud U TpoMmbilUIeHHOCTUH. Kpyrosopot
KHUCJIopoa B ipupojie. O30H — aIoTponHasi MoAu(UKaIus KUCIopoaa.

TeroBoil 3PGEKT XUMUYECKOH peaKUuu, TEPMOXUMHUYECKUE YpPaBHEHMS,
9K30- U DHAOTEPMHUYECKHE peakuuu. TOIIMBO: yrojib M METaH. 3arps3HECHUE
BO3/lyXa, YCUJIEHUE MapHUKOBOTro 3¢ (deKTa, pa3pylieHue 030HOBOTO CIIOSI.

Bomopon — nsnmemeHT M mpocrtoe BemecTBo. HaxoxkaeHnue Bomopona B
npupojse, GuU3MYeCKre UM XUMHUYECKHE CBOWMCTBA, MPUMEHEHHE, CIOCOOBI
nonydeHusi. Kucnotsl u conm.

MounspHbiii 00bEM ra30B. Pacu€Tbl 0 XUMUYECKUM YPaBHEHUSIM.

duznueckue CcBoMCTBA BOAbl. Boma kak pactBoputesib. PacTtBOpHI.
HacelllieHHbIE M HEHACBIIIEHHBIE PAacTBOPHI. PacTBOpUMOCTH BEIIECTB B BOJE.
MaccoBasi 10Jisl BEIlIECTBA B pacTBOpE. XUMHUYECKUE CBOMCTBA BOJbI. OCHOBaHUS.
Ponb pacTBOpOB B mpuposi€ U B KU3HU 4eloBeka. KpyroBopoT BOJbI B MPHUPOJIE.
3arpsi3HeHrEe NPUPOIHBIX BOJI. OXpaHa U OYUCTKA MIPUPOIHBIX BOJI.

Knaccudukanus neoprannmueckux coenunenuit. Oxcuanl. Kmaccudukanus
OKCHJIOB.  coyieoOpasyromiie  (OCHOBHBIC, KHCIOTHBIC, aM(OTEepHbIE) U
HeconeoOpasyromue. Homenkiarypa okcupoB. Duznueckue U XUMHUECKHE
cBoMCTBa OKCUIOB. [losrydueHrne oKCHI0B.

OcHoBanusi. Knaccubukanuss ocHOBaHMM: MIENOYM U HEPACTBOPUMBIE
ocHoBaHus. HomeHknatypa ocHoBaHuil. PU3MUECKHE U XUMHYECKHE CBOMCTBA
ocHoBaHui. [losrydenrne ocHOBaHMI.

Kucnorel. Knaccudukamus kucinor. Homenknatypa kuciaor. dusnueckue u
XUMHYECKHUE cBoMcTBa KuciaoT. Psan aktmBHocth MetasuioB H. H. bexerosa.
[Tomy4denue KUCIOT.

Comu. Homenkiarypa coseil. @U3NYECKHE U XUMHUYECKUE CBOWCTBA COJIEH.
[Tomydenue counen.

I'eHeTnueckas CBsA3b MEXKY KIaCCaMU HEOPraHUYECKUX COCIUHEHHUM.

Xumuueckuit IKcnepumenm:

Ka4eCTBEHHOE OIPENECIICHUE COJAECPKaHUs KHCIOPOAa B BO3AYyXE, MOJYYEHHUE,
coOMpaHue, paclio3HABaHWE U H3YyUYEHUE CBOICTB KHUCIOPOJa, HAOIIOJEHUE
B3aHMOJICMCTBUSL BEIIECTB C KHUCIOPOAOM M YCJIOBUS BO3HMKHOBCHUS W
npekpamnieHuss ropeHus (mokapa), O3HAKOMJICHHE C OOpa3laMH OKCHIOB H
OMHMCaHUE HUX CBOMCTB, MOJy4YE€HHE, COOHMpAHHE, pACIIO3HABAHUE W H3YUYCHHUE
CBOMCTB Bojoponaa (ropenue), BlaumomaeicTBue Bogopoaa ¢ okcugom meau (1)
(BO3MOYKHO HCIIOJIb30BAHKE BHICOMATEPHAIIOB), HAOJIOJEHUE OOpPAa3IlOB BEIICCTB
KolndecTBOM 1 Monb, HCClIenOBaHME OCOOCHHOCTEH pPacTBOPEHHUS BEILIECTB C
pPa3IM4YHON PACTBOPUMOCTHIO, TPUTOTOBJIECHHE PACTBOPOB C ONPEACIEHHOMN
MAacCOBOM J10JI€M pacTBOPEHHOIO BEIIECTBA, B3aUMOACUCTBUE BOABI C METAJIaMH
(matpuemM u©  KanbiueMm) (BO3MOXKHO  HCIOJb30BaHHE BHICOMATEPHUAJIOB),



uccieoBaHre O00pas3IlOB HEOPraHMYECKUX BEIIECTB PAa3IUYHBIX  KJIACCOB,
HaOJII0/ICHNEe U3MEHEHUS! OKPACKU WHJIUKATOPOB B PacTBOpaxX KUCIOT U IIEIOYEH,
u3ydeHue B3ammojerictBus okcuaa meaw (I1) ¢ pacTBopoM cepHOM KHCIOTHI,
KUCJIOT C METaJIaMH, PEaKIuid HEeUTpalau3aluu, IOJYyYEHUE HEPACTBOPHUMBIX
OCHOBAaHMH, BBITECHEHUE OJHOTO METalljla APYTMM M3 PacTBOpa COJHM, PEIICHUE
SKCIEPUMEHTANIBHBIX 3a/lad M0 Teme «BaxHeliine KiIacchl HEOPraHU4YeCKUX
COCMHECHU.

HHepuognuecknn 3axkoH u Ilepuoamyeckas cucremMa XHUMHYECKHX
aemenToB JI. U. MengeaeeBa. CtpoeHne aromMoB. XHUMHYECKasi CBA3b.
OKHuCIUTENBHO-BOCCTAHOBUTEIbHBIE PEAKIIUU

[lepBble TOMBITKU KiIaCCU(UKAIIMK XUMHUYECKUX dJeMeHTOB. [loHsitue o
IPyNmax CXOIHBIX 3JACMEHTOB (LICIOYHBIC M IIEJOYHO3EMENIbHBIC METaJLIb,
rajJoreHbl, HHEPTHBIC Ta3bl). DJIEMEHThI, KOTOPbIe 00pa3yoT aM(pOTEpPHBIE OKCHIBI
Y TUJPOKCHU/IBI.

[Tepuonnueckuii 3akoH. [lepuoanueckasi cucTeMa XUMHUYECKUX 3JIEMEHTOB /1.
N.  MenneneeBa.  KoporkomepuojmHas W JJIWHHONEpUOAHAss  (OpPMBI
[Tepunoanueckoit cucrembl xumuueckux snemeHToB [[. M. MenneneeBa. llepuobl
u rpynnbl. DU3MYECKHI CMBICI MOPSAKOBOIO HOMEpa, HOMEPOB MEpHOAa U
TPYIIIbI 3JIEMEHTA.

Ctpoenne atomoB. CoctaB aTOMHBIX sifiep. M3o0Tonbl. DiekTpoHbl. CTpoeHue
AJIEKTPOHHBIX  000Jouek aTomMoB TepBbIX 20 XUMHUUYECKHUX  DJIIEMEHTOB
[Tepuonnueckoit cucremsr JI. M. MenaeneeBa. XapaKTepUCTUKA XUMHUYECKOTO
3JIEMEHTA 10 €ro noJioxkeHuto B [leprnognueckoit cucrteme 1. 1. Menaeneena.

3aKOHOMEPHOCTH M3MEHEHHs pajJdyca aTOMOB XUMHUYECKUX JJIIEMEHTOB,
METaJUIMYECKUX U HEMETAINIMYECKUX CBOMCTB MO IrpyMaM U MepuoaaMm.

3nauenue [lepuoanueckoro 3akona u [lepuognueckoi cuCTEMbl XUMUYECKHUX
3JIEMEHTOB I pa3BuUTUsA Hayku W npaktuku. [[. 1. MenneneeB — yu€Hbli U
IpaKJIaHVH.

Xumudeckass cBs3b. KoBajeHTHas (MONSpHas W HEMOJSPHAs) CBS3b.
DIEKTPOOTPULATEIBHOCTh XUMUUECKUX AJIEMEHTOB. VIOHHAsI CBA3b.

Crenenb  okucieHuss. OKHUCIHUTEIbHO--BOCCTAHOBUTEIbHBIE  PEAKIIUH.
[Tpouecchl okucneHus U BoccTaHOBIEHUs. OKUCIUTENNU U BOCCTAHOBUTEH.

Xumuueckuit IKCnepumenm:

U3y4YCHHE OOpPa3IOB BEMIECTB METAUIOB M HEMETAJUIOB, B3aUMOJICHCTBHE
TUAPOKCHIA LIMHKA C PACTBOPAMHM KHUCJIOT W IIEJOYEH, MPOBEICHUE OMBITOB,
WUTIOCTPUPYIOIIUX  MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  PEaKLHI
(ropeHme, peakIiy pa3oKeHHs, COSTUHCHHUS).

Mexcnpeomemmuole ceasu



Peanuzanus MeXNpeaMETHBIX CBSI3€d MPU H3YyUYEHUM XUMHUHM B 8 Kiacce
OCYILIECTBIISIETCSL 4YE€pe3 HCHOJb30BAaHUE KAaK OOIIMX €CTeCTBEHHO--HAYYHBIX
MOHATUM, TAK U TOHATHUM, SBIISIIOIIMXCS CUCTEMHBIMU JIJII OTAEJIBHBIX MPEIMETOB
€CTECTBEHHO--HAYYHOT'O LIUKJIA.

OO01Me ecTeCTBEHHO--HayuHble MOHATHS. HAYyYHBIM (akT, rUnoresa, TEOpHs,
3aKOH, aHallu3, CHUHTE3, KilaccuduKanus, TMEepUOJAUYHOCTb, HaAOJIIOJEHNE,
SKCIIEPUMEHT, MOJICIUPOBAHUE, U3MEPEHUE, MOJIEIIb, SIBIICHUE.

®usuka: maTepus, aTroM, OJJIEKTPOH, MPOTOH, HEUTPOH, HOH, HYKIIH]I,
W30TOIbI, PaJMOAKTUBHOCTh, MOJIEKYJIA, 3JIEKTPUUECKHUM 3apsij, BEIIECTBO, TEJIO,
00BbEM, arperaTHOE COCTOSIHME BEIIECTBA, a3, (PU3WYECKHUE BEIUYHMHBI, €IUHUIIBI
U3MEPEHUsI, KOCMOC, TJTAaHETHI, 3BE€3/1bl, COMHIIE.

buonorus: dorocunres, apixanue, ouocdepa.

I'eorpadus: armocdepa, ruapocdepa, MHUHEpATbI, TOPHBIE IOPOJIHI,
MOJIE3HBIE UCKOMAEMbl€, TOTLIMBO, BOJIHBIE PECYPCHI.

9 KJIACC

BemecTBO U XMMHYECKAsl peaKkUusi

[Tepunoanueckuit 3akoH. [leproguueckas cucreMma XUMHUYECKUX 3JIEMEHTOB /1.
N. MenneneeBa. CtpoeHue aToOMOB. 3aKOHOMEPHOCTH B HM3MEHEHUHU CBOMCTB
XUMHUYECKUX DJJIEMEHTOB TMEPBBIX TPEX TMEPUOJIOB, Kalusl, KaldblUs U HX
COCIMHCHUH B COOTBETCTBUM C IIOJIO)KEHUEM 3JIEMEHTOB B Ilepuognueckoit
CHUCTEME U CTPOCHUEM MX aTOMOB.

Ctpoenue BemiecTBa: BHJbl XUMHYECKOW CBSI3U. THUMBI KPUCTALIMYECKUX
pPEeLIETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT TUIA KPUCTALIMYECKOW PEIIETKH U
BHUJIa XUMHWYECKOHN CBS3U.

Kiaccudukaiys u HOMEHKJIaTypa HEOPTaHMYECKHUX BEIIECTB. XUMHUYCCKHE
CBOMCTBA BEIIECTB, OTHOCSAIIMXCS K PpA3JIMYHBIM KJIacCaM HEOPraHUYECKUX
COCJIMHCHUH, T€HETUYECKAs CBSI3b HEOPraHUYECKUX BEIIECTB.

Knaccudukaiys XAMAYSCKUX PEAKIUN 110 Pa3IuYHBIM MPU3HAKaM (110 YHCITY
M COCTaBy YyYacTBYIOIIMX B PEAKIMHM BEIIECCTB, IO TEIIOBOMY 3(ddekTy, mo
M3MEHEHUIO CTENeHeH OKHMCIICHHS XHUMHYECKHX DJIEMEHTOB, 110 OOPaTUMOCTH, TIO
YYaCTHIO KaTajau3aTropa). DK30- U SHIOTCPMUUYECCKUE PEAKIIUH, TEPMOXUMUYCCKHE
YpaBHCHHUA.

[TorsiTue 0 CcKOpOCTH XUMHUYECKOW peakmnuu. [loHsTHE 00 0O0paTUMBIX U
HEOOpAaTUMBIX XMMHYECKUX peakuusix. [IoHATHE O TOMOTE€HHBIX U T'€TEPOTCHHBIX
peakuusax. [lonarue o karanuze. [loHsTHE 0 XMMHYECKOM paBHOBecUU. DaKTOPBHI,
BJIMSIIOIIAE HAa CKOPOCTh XHMHUYECKOM pEAKIUMU W MOJIOKEHHE XUMHUYECKOTO
paBHOBECHS.

OKHUCIUTENhbHO-BOCCTAHOBUTEIBHBIE  PEAKIMH,  JJEKTPOHHBIM  OajaHC
OKUCJIMTEIIbHO-BOCCTAHOBUTEIIBHOU peaKuu. CocraBiieHue ypaBHEHUU



OKHUCJIUTENBbHO--BOCCTAHOBUTEIBHBIX  PEAKUUA C  HCIOJB30BAHUEM  METOJa
AJIEKTPOHHOTO OajaHca.

Teopust 3IEKTPONUTUYECKON TUCCOIMALNU. DJIECKTPOIUTHI U HEJEKTPOJIUTHI.
KaTtnonsl, annonsl. MexaHu3M AUCCOLMALMM BEIIECTB C Pa3JIMYHBIMU BUIAMHU
xumuyeckoi cBsizu. CreneHp aucconuanuu. CUIIbHBIC U CIA0bIe JIEKTPOIUTHI.

Peakiiun noHHOro ooMeHa. Y cnoBusl MPOTEKaHUs PEaKUi HOHHOTO OOMEHa,
IOJIHBIE W COKpAIIEHHBbIE HMOHHBIE YpaBHEHHs peakuuil. CBOWCTBa KHCIIOT,
OCHOBaHUW W COJIM B CBETe MPEACTABICHUNH 00 DICKTPOJIUTHYECKON
nucconmanuu. KauecTBeHHbIE peakiiui Ha MOHBI. [oHATHE O TUAPOIU3E COJIEH.

Xumuueckuit IKCnepumenm:

O3HAKOMJICHHE C MOJICJISIMU KPUCTANIMYECKUX PEHIETOK HEOPraHUYECKUX
BEIIECTB — META/NIOB M HeMeTaioB (rpadura W ajmasa), CIOKHBIX BEIICCTB
(x;mopua HaTpHsL), UCCIICAOBAHUE 3aBHCHMOCTH CKOPOCTH XHMHYECKOW pPEaKIMH
OT BO3JEHUCTBUS Pa3IUYHBIX (AKTOPOB, HCCICIOBAHUE AIICKTPONPOBOIHOCTU
pacTBOPOB BEIIECTB, IMpOLECca AWCCOLMALMU KHUCIOT, IIEJIOYEd U CoJier
(BOBMOKHO  HMCIOJB30BaHHE BHJCO MaTepPHAOB), TMPOBEACHHUE  OIBITOB,
WUTIOCTPUPYIOIIMX ~ MPU3HAKKA  MPOTEKaHWs]  PEeakuuid  HMOHHOTO  OOMeHa
(oOpasoBaHue ocaaka, BbACICHHE Ta3a, OOpa30BaHHWE BOJbI), OIBITOB,
WUIIOCTPUPYIOLUX ~ HPUMEPBl  OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIX  PEAKLUN
(ropeHue, peakiu pa3yioKEHHs, COCIUHEHHs), paclo3HABaHHE HEOPTaHUYECKUX
BEIIECTB C IIOMOIIBK) KA4YECTBEHHBIX pEaKkIU{d Ha HOHBI, PEUICHUE
JKCIIEPUMEHTAJIbHBIX 3a7a4.

HemeTasiibl 4 MX cOeAUHEHHS

OO6mast xapaktepucTuka ranoreHoB. (OCOOCHHOCTH CTPOCHHS aTOMOB,
XapaKkTepHble cTeneHu okucieHus. CTpoeHne W (PU3NYECKUE CBOMCTBA MPOCTHIX
BEIIECTB — TaJOreHoB. XHMHUYECKHME CBOMCTBA Ha IpUMEpPE  XJopa
(B3amMoOzCHCTBIE C MeETaUlaMH, HEMETaJUTAMHM, IIejo4amMu). XJIOPOBOJOPO.
ConsiHast KMCIIOTa, XMMHUYECKHUE CBOICTBA, MOJMydYeHHE, NMpUMeHeHue. JleiicTBue
XJIOpa M XJIOPOBOJOPOJA HA OpPraHM3M 4eJIOBeKa. BakHeWiine XJIOpUIbl U UX
HaxO0XJECHUE B IIPUPOJE.

Oo6mast xapaktepuctuka dmeMeHToB VIA-rpynmel. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTepHbIe cTeneHru okucieHus. CTpoeHne u (Qu3MyecKkue CBOMCTBA
MPOCTBIX BEUIECTB — KUCIOPOJA U Cepbl. AJIIOTPONHBIE MOAU(PUKAIIUN KUCIOPOIa
U cepbl. XUMHUYECKHE CBOMCTBa cepbl. CepoBOIOpO, CTpoeHHE, (QU3HUECKHE U
XUMHAYECKHE CBOMCTBA. OKCUIBI CEpbl KaK MPEICTABUTENN KUCIOTHBIX OKCHJIOB.
CepHast kuclioTa, (U3MYSCKHE W XUMHYECKHe CBoiicTBa (oOmme Kak
NPEJICTAaBUTEN Kiacca KHCIOT W crenuduueckue). XUMHYCCKHE pEaKIlHy,
JeXalre B OCHOBE MPOMBIIUIEHHOIO Croco0a MOMY4YeHUsSI CEPHOM KHUCIOTHI.
[Tpumenenune cepHoil KUCIOTHI. CONM CEPHOM KUCIIOThI, KAYECTBEHHAS PEAKIIUS Ha



cynbdar-uoH. HaxoxaeHnue cepsl U €€ COCIUHEHUN B MpUpOAE. XHUMHYECKOE
3arpsi3HEHUE OKPYXKAIOWICH Cpelbl COSAUHEHHSMU Cepbl (KHCIOTHBIC JTOMKIH,
3arpsi3HEHUE BO3yXa U BOJOEMOB), CIOCOOKI €ro MPEA0TBPAIICHUSI.

OO6mas xapakrepuctuka 31eMeHTOB VA-rpynmnbl. OCOOEHHOCTH CTPOCHHS
aTOMOB, XapaKTEpHbIE CTENEHH OKHUCIEHHUs. A30T, pacHpoCTpaHEHHUE B MPHUPO/E,
¢uznueckue U XuMu4yeckue cBoiictBa. KpyroBopot azora B npupoje. AMMHUak, ero
(du3znueckre U XMMUYECKUE CBOMCTBA, MoJdyyeHrue u npuMenenue. Conu aMMOHMUS,
ux (U3UYECKUE U XUMUYECKUE CBOMCTBA, MpuMeHeHue. KauecTBeHHast peakius Ha
MOHBl aMMOHHMSI. A30THasg KHUCIOTa, €€ mojyuyeHue, PU3MUecKHe U XUMHYECKHe
cBolicTBa (OOImIMEe Kak TPEACTaBUTENs Kiacca KHCIOT U CIenUu(pHUUECKuUe).
Hcnonb3oBaHue HUTPATOB M COJIEH aMMOHHMS B KaueCTBE MHUHEpaIbHBIX
ynoopeHuii. XUMHUYEeCKOe 3arpsi3HEHHE OKPYKaIoIIel cpe/ibl COeIMHEHUSIMH a30Ta
(kMCOTHBIC JOXIH, 3arps3HCHHE BO31ayXa, MOYBBI M BONOEMOB). Docdop,
altoTponHeie Moaudukanuu (ochopa, pumUeckue M XUMUYECKHUE CBOMCTBA.
Oxcun pochopa (V) u pochopHas kuciaora, GU3HUSCKHE U XUMUIECKHE CBONCTBA,
nonyuyenue. cnonb3zoBanue hocharoB B KauecTBe MUHEPATBHBIX YA0OOPEHUI.

O6mas xapaktepuctuka 31eMeHTOB |V A-rpynmel. OCOOEHHOCTH CTPOCHUS
aTOMOB,  XapaKTepHble  CTENEHU  OKUCIEHUS.  YTJIEpoi,  aJUIOTPOIIHBIE
Monu(uUKaluy, pacnpocTpaHeHWEe B MpuUpojae, (PU3MYecKue U XUMHYECKUE
cBoiicTBa. Ancop6uus. Kpyrosopot yriepoaa B mpupoje. OKCubl yriiepona, ux
dusznueckne W XUMUYECKHE CBOWCTBA, JCHCTBME Ha JKUBBIE OPTraHU3MBI,
MOJIyYCHUE W TPUMEHEHHE. DKOJIOTHYECKHE MPOOJIEMBbl, CBSI3aHHBIE C OKCHIIOM
yriepona (IV), rumore3a r1700anbHOrO TMOTEIUICHUS KIUMaTa, MAPHUKOBBIN
b dexT. YronpHas KUCIOTa U €€ COMU, UX (PU3NYECKHe U XUMUYECKHUE CBOMCTBA,
nojiyueHue U mnpuMeHeHue. KauecTBeHHass peaknus Ha KapOOHAT-HMOHBI.
Hcnonp3oBanue kapObOHATOB B OBITY, MEIUIIMHE, TIPOMBIIIJIEHHOCTH U CEIHCKOM
XO35MCTBE.

IlepBoHauanbHbIE MOHATUS 00 OPraHUYECKUX BEIIECTBAX KaK O COCTMHEHUSX
yriepona (MeTaH, 3TaH, 3TUJICH, alleTHUICH, YTAHOJI, TJIMIIEPHH, YKCYCHAsT KHCIIOTA).
[lpupomHbIE HMCTOYHUKHA YTIACBOAOPOAOB (yroib, NPUPOTHBIA Ta3, HEPTH),
NPOAYKTHI WX TiepepaboTku (OCH3WH), UX pPOJIb B OBITY W IPOMBIILICHHOCTH.
[TorsiTne 0 OMONOTHMYECKU BaKHBIX BEIECTBAX: JKHUpaX, OCNKaX, YriIeBOJax — U UX
poiii B KHM3HM 4YeloBeKa. MarepuanbHO€ €IMHCTBO OpPraHUYECKUX U
HEOPraHUYECKUX COCTUHEHUM.

Kpemunii, ero ¢usmyeckue M XHMHYECKHE CBOMCTBA, TOJYYCHHE U
npuMmeHeHre. CoelMHEHHs KpeMHHs B mpuponae. OOmmue npeactaBieHus o0
okcune kpemuus (IV) u kpemHueBo# kucimore. CHUIIMKATBI, UX HCIOJB30BaHUEC B
OBITY, B MPOMBIIUJICHHOCTU. BaxkHeline CTpOUTENbHbIE MaTepHalbl: KepaMHKa,



CTEKJIO, LIEMEHT, 0eToH, *kene300eToH. [Ipobiembl 6€30macHOro0 MCIOIb30BaHUS
CTPOUTEIBHBIX MATEPUATIOB B IOBCEHEBHOM KU3ZHMU.

Xumuueckuit IKCnepumenm:

u3ydeHrne oOpasloB HEOPraHUUYECKUX BEIIECTB, CBOMCTB COJISTHON KHCIIOTHI,
MPOBEJICHNE KAYECTBEHHBIX PEAKIMi Ha XJIOPUA-UOHBI U HAOII0ICHUE TTPU3HAKOB
WX TPOTEKaHWsI, OMBITHI, OTpaxkarommue (U3NIECKHUE U XUMHUUYECKHUE CBOMCTBA
rajJJoreHOB M WX coeauHeHUH (BO3MOXKHO HCIOJIb30BAaHUE BHIACOMATCPUATIOB),
O3HaKOMJICHHME C o0pa3lamMu XJOpUA0B (rajJoreHUJ0B), O3HAKOMIICHHE C
obpasmiamu  ceppl HW €  coeaMHEHUSAMH  (BO3MOXHO  HCIOJIb30BaHHUE
BHJICOMATEPUAJIOB), HAOIOICHUE pollecca OOYIJIMBAaHUS caxapa IoJl JeHCTBUEM
KOHIICHTPUPOBAHHOM CEPHOM  KHUCJIOTHI, H3YyYCHUE XHUMHUYECKUX CBOWCTB
paz0aBIEHHON CEPHOM KHUCIIOTHI, MPOBEJICHUE KaueCTBEHHOM peakiluu Ha Ccyabdar-
WOH W HaOJIIOJICHHE Mpu3Haka e€ MPOTeKaHUs, O3HAKOMIICHHE C (HU3NYECKUMU
cBoiicTBaMH a3oTa, (ochopa W HX coeauHEHHH (BO3MOXHO HCIOJIb30BAHUE
BUJICOMATEpUAsoB), o0Opa3iaMu a30THBIX U POCHOPHBIX yIOOPEHUH, MOJyUYcHHE,
cobupaHue, pacro3HaBaHWEe MW H3Y4YCHHUE CBOMCTB aMMMHaKa, TMPOBEICHUE
KauyeCTBEHHBIX PEaKIMi Ha MOH aMMOHHUA U (ochaT-uoH U HU3ydeHUe MPU3HAKOB
UX MPOTEKAHUSI, B3aMMOJICMCTBUE KOHIICHTPUPOBAHHON a30THOM KHUCJIOTHI C MEJBIO
(BOBMOKHO  HCIOJB30BAaHHE  BHICOMATCPUATIOB), U3ydeHUE  MOJeJIeH
KPUCTATMYECKUX PEmETOK anmaza, rpadura, ¢yiaepeHa, O03HAKOMIICHUE C
IPOLIECCOM  aJCOPOIMM  PAaCTBOPEHHBIX BELIECTB AKTUBHPOBAHHBIM YIJIEM U
YCTPONCTBOM MPOTUBOTA3a, MOJy4YeHUE, COOMpaHUe, PAclo3HABAaHUE U M3yUCHHUE
CBOICTB YIJIEKHCIIOTO Ta3a, MPOBE/IEHNE KaueCTBEHHBIX peakluii Ha KapOoHAT U
CWIMKAT-UOHBl W HW3yYECHHE NPU3HAKOB HX IMPOTEKAHMS, O3HAKOMIICHHE C
OPOJIYKIHMEN CHIMKATHOW MPOMBIIUICHHOCTH, PEIIEHUE 3KCIEPUMEHTAIbHBIX
3a7a4 1o TeMe «BakHeule HeMeTallIbl U UX COCAUHEHUSY.

MeTtajuibl U UX COCAUHEHHS

OO0mas xapakTepUCTUKa XUMUYECKUX 3JIEMEHTOB — METAJIOB Ha OCHOBAaHHUHU
ux nosioxeHus B llepmoamueckon cucreme xumuyeckux diemeHtoB J[. .
MenneneeBa u ctpoeHus atomoB. CTpoeHue MeTaioB. Meramnueckasi CBsI3b U
METAUIMYECKAST ~ KPUCTAUIMYECKAss  PEmETKA.  DIIEKTPOXUMHUYECKHU  psij
HanpsbkeHu metamioB. Ou3nueckue U XMMHUYECKUE CBOMCTBAa MeTauioB. OOmue
crocoObl ToyYeHus MeTawioB. [lOHATHE O KOPPO3HH METAJIOB, OCHOBHBIC
CHOocOOBI 3amMThl WX OT Koppo3uu. CruiaBel (CTallb, YyT'yH, IIOPATIOMHHHUH,
OpoH3a) U UX MPUMECHECHHE B OBITY M MMPOMBIIIIJICHHOCTH.

[Ilenounble MeTambl: noJjioxkeHue B [lepuoanmyeckoil cucreMe XUMHUYECKHX
snementoB JI. M. MeHaeneeBa, CTpo€HUE HUX aTOMOB, HAXOXKJICHUE B MPUPOJE.
dwusndeckre ¥ XUMUYECKUe CBOicTBa (Ha mpuMmepe Hatpus W Kanus). OKCUabl U



TUAPOKCUABI HaTpusis U Kanus. l[lpuMeHeHHe IIeNOYHBIX METAIOB MU HX
COCIMHCHUM.

IllenoyHO3eMENBHBIE METAIBI MAarHMd M KaJIbIMM. IIOJOXKCHHE B
[Tepuognueckoin cucreMe xumuueckux 3neMmeHToB Jl. M. MenneneeBa, crpoenue
UX aTOMOB, HAXOXKJICHUE B IIpupojac. PU3NUECKUE U XUMUYECKHUE CBOMCTBA MarHus
U Kalblusa. Baxheimue coequHeHHs Kanblus (OKCHI, THIPOKCHI, COJIH).
XKécTkocTh BOABI U CIIOCOOBI €€ YCTpaHEHHUSI.

ANOMUHMI: N0JIO)KeHUE B [leproauueckoil CUCTeMEe XUMUUECKUX 3JIEMEHTOB
J. . MenpaeneeBa, CTpO€HHUE aToMma, HaxoXkAeHUWE B mpupoae. Dusnmueckue u
XUMHUYECKHE CBOMCTBA altOMUHMSA. AM(DOTEpHBIE CBOMCTBA OKCHJIAa M THIPOKCHIA
ATIOMUHUSL.

Kenezo: nonoxenue B [lepuoandeckoil cucreme XMMHUYECKUX 31eMEHTOB 1.
N. MengeneeBa, CTpOE€HHE aToOMa, HAaXOXJEHUE B mpupoae. PuU3MYECKUE U
XHUMHYECKHE CBOMCTBA kene3a. OKCHIbl, TAPOKCH bl U comu xkenesa (11) u sxenesa
(1), ux cocraB, CBOMCTBA U MOJyUYCHHE.

Xumuueckuii IKcnepumenm:

O03HAKOMJICHHE ¢ oO0pa3llaMH METAIOB M CIUIaBOB, HX (PU3NUYECKUMH
CBOMCTBAMH, H3YyYEHHE  pE3YJIbTaTOB  KOPPO3MH  METALIOB  (BO3MOXHO
UCIIOJIb30BAaHUE BHJCOMATCPUAIOB), OCOOCHHOCTEH B3aUMOJCHCTBHS OKCHIA
KalblUsl W HATPUsl C BOAOH (BO3MOXKHO HCIIOJIb30BAHUE BUICOMATEPHAIIOB),
UCCJIEOBAHNUE CBOMCTB KECTKOW BOJIbI, IpOLiecca TOPEHUsS JKele3a B KHUCIOPOJIE
(BO3MOXHO ~ WCIONB30BAaHUE  BHJICOMATEPUAIOB), TMPU3HAKOB  IMPOTEKAHHUS
KaueCTBEHHBIX PEaKIMii HA MOHBI. MAarHWs, KajblMs, aJIFOMUHUA, LIMHKA, JKEle3a
(I1) u xene3a (111), memau (I1), HaOmoIEeHUE U OMMCAHHUE MPOIICCCOB OKPAITHBAHHUS
IUIAMEHU WOHaMW HaTpus, Kalusd W Kaiublusg (BO3MOXKHO WCIOJIb30BaHHUE
BUICOMATEPUAJIOB), UCCIICIOBaHHE aM(DOTEPHBIX CBOMCTB THIPOKCH/IA aTFOMUHUS
Y TUAPOKCHUA LIMHKA, PEHIEHUE SKCIIEPUMEHTANbHBIX 3a]a4 10 TeMe «BaxuHelue
METaJUIbl U KX COEAUHEHUSI».

XuMHS M OKpPY:KaLIas cpeaa

BemecrBa u Marepuansl B MOBCEIHEBHOM JKU3HM 4eJIOBEKa. be3omacHoe
WCIIOJIb30BAaHUE BENIECTB M XUMHUYECKUX peakiuii B ObiTy. IlepBas momornis mpu
XUMUYECKUX 0KOTaX U OTPaBICHUSAX.

XUMUYECKOe 3arps3HeHHE OKpYKaromier cpeabl (mpeaesibHas OMyCTHMAst
KOHIICHTpaIus Bemiects, Aanee — [1JIK). Poib Xxumum B pemmeHuN 3KOJOTHICCKIX
pooJIeM.

Xumuueckuit IKcnepumenm:

H3ydeHrue o0pa3IoB MaTepUaIOB (CTEKJIO, CIUIABBl METAJIIOB, MMOJMMEPHBIC
MaTepUabl).

Mescnpeomemmnbnie ceasu



Peanmzanusi MeXmnpeaMETHBIX CBA3€H MpU HM3yYeHHH XUMHH B 9 Kiacce
OCYUIECTBIISIETCSI 4Y€pEe3 HCIOJb30BAaHUE KaK OOIIMX €CTeCTBEHHO-HAYYHBIX
MOHATUMN, TaK U MOHATUH, SBJSIOMIMXCS CUCTEMHBIMU JI OTACIBHBIX MPEAMETOB
€CTECTBEHHO--HAYYHOTO IIHKIIA.

OOmue ecrecTBEHHO-HAyYHBIC TIOHATHS. HAYYHBIH (DaKT, THIOTE3a, 3aKOH,
TEOpHs, aHajiu3, CHHTE3, KiIacCUpUKalus, TEePUOJUIHOCTh, HAONIOICHNE,
AKCIIEPUMEHT, MOJCITUPOBAHUE, HU3MEPEHHE, MOJEINb, SBICHUE, MapHUKOBBIN
ek, TeXHOIOTHUsI, MAaTePUAIIBI.

Odwuszuka: MaTepus, aToM, OJJEKTPOH, MPOTOH, HEUTPOH, HWOH, HYKIU]I,
W30TOMBI, PAJAMOAKTUBHOCTH, MOJEKYJNa, JJICKTPUYCCKUN 3apsij, MPOBOIHUKH,
MOJYNPOBOJHUKH, AMAJCKTPUKH, (POTOIIEMEHT, BEIIEeCTBO, TeNo, O0O0BEM,
arperaTHOe COCTOsIHME BELIECTBA, ra3, pacTBOp, PaCTBOPUMOCTD, KpUCTAJUIMUECKas
pemérka, CruiaBbl, (pU3MYECKHe BEJIMYWHBI, €AMHUIBI W3MEPEHHs, KOCMUYECKOE
IPOCTPAHCTBO, MJIaHEeTH, 3BE3/1bI, ColHIIE.

buonorusi: ¢dortocunres, npixanue, Omocdepa, sKOcCHUCTEMA, MUHEPAIbHBIC
yI10OpeHws, MUKPOAJIEMEHTBI, MAKPOIJIEMEHTHI, TUTATEILHBIC BEIIECTBA.

I'eorpadms: armocdepa, ruapocdepa, MHUHEpaATbl, TOPHBIE IOPOJIHI,
MI0JIE3HBIE MCKOIAeMBbIE, TOIIJIUBO, BOJHBIE PECYPCHI.



IINTAHUPYEMBIE PE3YJbBTATHBI OCBOEHHUA IIPOI'PAMMBI 110
XUMHNHAN HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATbI

JInyHOCTHBIE PE3yJNbTaThl OCBOEHUSI MPOrPaMMbl OCHOBHOTO OOIIETro
o0pa3oBaHusl JOCTUTAIOTCS B XO0Ji¢ OOy4eHHs XMMHUU B €IMHCTBE Y4YEOHOW U
BOCITUTATENILHOU JEATEIbHOCTU B COOTBETCTBUM C TPATUIIMOHHBIMUA POCCUHUCKUMU
COITMOKYJIbTYPHBIMU M JYXOBHO-HPaBCTBEHHBIMU IICHHOCTSIMU, TPUHSITHIMU B
oOlllecTBE TMpaBWIaMHM M HOPMaMU TIOBEJEHUS U CIIOCOOCTBYIOT TIpolieccam
CaMOIO3HAHUS, CAMOPA3BUTHUS U COLUATIU3AIIUNA O0YUArOIITUXCS.

JIuyHOCTHBIE  pe3ydbTaThl  OTPaXalOT  TOTOBHOCTh  OOYYarOIIMXCS
PYKOBOJICTBOBAThCS ~ CHCTEMOW TIO3UTUBHBIX IIEHHOCTHBIX OpUEHTAUA WU
paciipeHue OMbITa JEeSITEILHOCTH Ha €€ OCHOBE, B TOM YHCJIE B YaCTH:

1) naTpHOTHYECKOr0 BOCIIMTAHHUS .

IIEHHOCTHOTO OTHOILIECHUSI K OTE€UECTBEHHOMY KYJIbTYPHOMY, HCTOPUUECKOMY
U HAy4YHOMY HACIEIHWI0, TOHMMAHUS 3HAYEHUS] XUMHYECKOM HAyKH B >KU3HU
COBPEMEHHOI'0 00IIeCcTBa, CIOCOOHOCTH BJIAJETh JOCTOBEpHOU HHMOpMaLHEH O
MEPEIOBBIX JOCTHMXKEHUSAX U OTKPBITUSIX MHUPOBOM U OTEYECTBEHHOW XHMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHHUIX 00 YCTPOUCTBE MUpa U OOIIECTBA;

2) rpaskIaHCKOr0 BOCIIUTAHUS

NPEJACTABICHUS O COIMAJbHBIX HOPMax U MpaBUJaX MEXIMYHOCTHBIX
OTHOIIICHUHA B KOJIJIEKTHBE, KOMMYHHKATUBHOM KOMIIETEHTHOCTH B OOIIECTBEHHO
MOJIE3HOHM,  y4eOHO-MCCIIeIOBaTeIbCKOM, TBOPYECKOM W JPYyTMX  BHJAX
NEATEIbHOCTH, TOTOBHOCTH K pPa3sHOOOpa3HOM COBMECTHOW MESATEIbHOCTH MPHU
BBITIOJITHCHUW Y4YCOHBIX, IT03HABATENIbHBIX 3a7a4, BBHIIOJHECHUH XUMHUYECKHUX
AKCTICPUMEHTOB, CO3aHNN YICOHBIX MPOSKTOB, CTPEMJICHUS K B3aUMOIIOHUMAHHIO
U B3aUMOIIOMOINM B TpoOIecce ITOW YUYeOHOW JIEeITCIHbHOCTH, TOTOBHOCTHU
OLICHMBATh CBOE IIOBEJCHUE UM TIOCTYNKM CBOMX TOBApHUINEH C TMO3UIUHU
HPABCTBEHHBIX U MIPABOBBIX HOPM C YUETOM OCO3HAHUS MOCJIEACTBUI MOCTYIKOB,;

3) HEeHHOCTH HAYYHOT 0 TIO3HAHMS .

MHUPOBO33PEHUYECKHUE IPEJICTABICHUS O BEIIECTBE U XMMHUUYECKOW pPEaKIHH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO PAa3BUTHUSI HAYKH M COCTABJISIOLINE
OCHOBY IS TIOHMMAHHS CYIITHOCTH HAyYHOH KapTHHBI MHpA, MPEICTaBICHHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS MPUPOJLI, B3aUMOCBSI3SIX YEIOBEKa C
MNPUPOTHOMN CPEIOi, O POJIM XMMHH B ITIO3HAHUU 3TUX 3aKOHOMEPHOCTEH;

MO3HABATEIbHbIE MOTHUBBI, HAMPABJICHHBIC HA IMOJYYEHHUE HOBBIX 3HAHUU IO
XUMUHM, HEOOXOJUMBIEC NJi1 OOBSICHEHHUS HAONIOaeMBbIX MPOIIECCOB U SBJICHUM,
MO3HABaTEIbHOM, MH(GOPMALIMOHHOW M YUTATENbCKON KYJIbTYpbl, B TOM YHCIIE
HaBBIKOB CaMOCTOSITEJIbHOM pabOThl C y4yeOHBIMU TEKCTaMH, CIPABOYHOU



JUTEPaTypoOl, MOCTYIMHBIMH TEXHUYCCKHUMH CpEACTBAaMU HMH(DOPMAITMOHHBIX
TEXHOJOTUH;

WHTEpPeC K OOYYCHHWIO W TIO3HAHUIO, JI0003HATEIHLHOCTh, TOTOBHOCTH U
CIIOCOOHOCTh K  €aMOOOpa30BaHMIO, TMPOCKTHOW H  HMCCIEI0OBATEIBCKOMN
JESATENHHOCTH, K OCO3HAaHHOMY BBIOOPY HAINpPaBICHHOCTH M YPOBHS OOYyYCHHS B
JaJIbHEHIIIEM

4) opMupoBaHHUS KYJbTYPbI 310POBbSI:

OCO3HAHHWE IICHHOCTH JKW3HHM, OTBETCTBCHHOTO OTHOIICHHS K CBOEMY
3JI0POBBIO, YCTAHOBKHM Ha 3JI0POBBIM 00pa3 XWU3HM, OCO3HAHWE IOCIICJICTBHA H
HETIPUATUE BPEAHBIX MPUBBIYEK (YIOTPEOIICHUS alKOroJisl, HAPKOTUKOB, KYPEHHS),
HEOOXOAUMOCTH COOJIFOJICHUST TpaBwyl 0€30MacHOCTH TpU  OOpalleHuu C
XUMHYECKUMU BEIIECTBAMH B OBITY U PCATbHOU KU3HH;

5) Tpy/10BOT0 BOCIIATAHUSI

MHTEPEC K MPAKTHYESCKOMY M3yUYEHHUIO Ipodeccuii U Tpyaa pa3aIudHOro poja,
YBOXCHUEC K TPYAYy W pe3ysbTaTaM TPYAOBOW JEATCILHOCTH, B TOM 4YHCIIC Ha
OCHOBE TPUMCHCHUS TPEAMETHBIX 3HAHWW I1I0 XUMHUHU, OCO3HAHHBIH BBIOOD
UHANBUAYaTBbHON TPAEKTOPUH MPOJOJKEHUS 00pa3oBaHus C YUETOM JIMYHOCTHBIX
WHTEPECOB M CIOCOOHOCTH K XUMHUHU, OOIIECTBEHHBIX HHTEPECOB M IMOTPEOHOCTEH,
yCHEIIHON MpodheCCHOHAIBHON JIEATEIIBHOCTH U Pa3BUTHS HEOOXOJAMMBIX YMEHUH,
TOTOBHOCTH aIalITUPOBATHCS B MPOPECCUOHANBHON CPeJIe;

6) 9KOJIOrM4eCKOro BOCIIUTAHUS:

HKOJIOTHYECKH I1€JeCO00pa3HOe OTHOIICHHE K NPHUPOJE KaK HCTOYHHUKY
KU3HU Ha 3emiie, OCHOBE €€ CYIIECTBOBaHUS, MOHUMaHUE IIEHHOCTU 3I0POBOTO U
O0e3zomacHoro oOpasza JKU3HHM, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
buznueckoMy M TICUXHYECKOMY 3J0pPOBBIO, OCO3HAHHE IIEHHOCTH COOJIIOICHHUS
IpaBWII 0€30MACHOTO MOBEJCHUS TIPH pabOTe C BEIIECTBAMH, a TAK)KE B CUTYAIIUIX,
YTPOKAIOIINX 3/IOPOBBIO U )KU3HU JTIOJIEH;

CIIOCOOHOCTH TPUMEHATH 3HAHUS, IMOJy4aeMble MPU W3YYCHUH XUMHH, IS
pELICHUS 3a/1a4, CBA3aHHBIX C OKPYKAIOIIEH NPUPOJHON CPENOH, ISl OBBIIIEHUS
YPOBHSA  DKOJOTHYECKOW  KyJNbTYpbl, OCO3HAHHS TJI00aTbHOTO  XapakTepa
HKOJIOTHYECKUX MPOOJIEM M IMyTed WX pEemieHUs MOCPEICTBOM METOJOB XUMUH,
HKOJIOTUYECKOTO MBINUICHUS, YMEHHUS PYKOBOACTBOBATHCS MM B IO3HABATEIIHHOM,
KOMMYHHUKAaTUBHOW U COLMAJIbHON ITPAKTHUKE.

METANPEAMETHBIE PE3YJIBTATbI

B cocraBe MeTampeaMETHBIX pPE3YJIbTATOB BBIACISIIOT 3HAYUMBIE IS
(GopMHUpOBaHUS MHUPOBO33pEHUS  OOIICHAy4YHbIE TOHATHSA (3aKOH, TEOpHS,
MPHUHIUII, THITOTe3a, (aKT, CUCTeMa, MPOIECC, SKCIIEPUMEHT U JPYroe.), KOTOpbIC
WCIIOJIB3YIOTCSI B €CTECTBEHHO-HAYYHBIX YYEOHBIX TpeIMeTax W TO3BOJSIOT Ha
OCHOBE 3HAHWU M3 ATUX MPEAMETOB (OPMHPOBATH MPEACTABICHUE O IEIOCTHOMN



HAy4YHOW KapTHHE MHUpPA, U YHUBEPCAJIbHbIC yucOHbIe JeicTBUsA (T03HABaTEIbHbBIC,
KOMMYHHUKATHBHBIC, PETYJISITHBHBIC), KOTOpbIE OO0CCIeUnBalOT (HOPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY TUIAHUPOBAHUIO W OCYIIECTBICHUIO y4eOHOMU
eI TEIbHOCTH.

Ilo3naBaTe/ibHBbIE YHUBEPCAJIbHbIE YUeOHbIE [1eiicCTBUSA

ba3oBble Jiorn4YecKue 1eCTBUA:

YMEHHUSI HUCIOJb30BaTh MPUEMBI JIOTUYECKOTO MBIIUJICHUS TPU OCBOCHUU
3HAHUH. PaCKPBIBATh CMBICI XUMHYECKHMX MOHATHH (BBIACIATH MX XapaKTCPHbBIC
NpPU3HAKH, YCTaHABIMBATH B3aUMOCBS3b C JAPYTMMHU TMOHATHSMH), HCIOJIb30BaTh
MOHSTHUSA ISl O0OBSICHEHUS OTJIETBHBIX (DAKTOB U SIBJICHUM, BHIOUPATh OCHOBAHUS U
KpUTEPUU JUIsl KJIacCU(PUKAIMM XUMHYECKUX BEIIECTB U XUMUYECKUX PEeaKIui,
yCTaHABIIMBATh TMPUUYUHHO-CIICJCTBCHHBIC CBSI3U MEXAYy OOBEKTaMH H3Y4YEHUS,
CTPOMTD JIOTUYECKUE pacCykaeHus (MHAYKTHBHBIC, JICIYKTUBHBIC, 10 aHAJIOTHH),
JIeJaTh BBIBOJBI U 3aKIIFOUCHUS,

yMEHHE TPUMEHATH B IMPOIECCe IMO3HAHUS TMOHATHS (IpeaIMETHBIC WU
METanpeaAMETHBIC), CHMBOIMYECKHE (3HAKOBBIEC) MOJIC/IH, UCIIOIb3yeMbIC B XHMHH,
npeoOpa3oBBIBATh MIUPOKO MPUMEHSEMbIC B XUMUU MOJIEIbHBIC TIPEICTABICHUS —
XHUMHAYECKUH 3HAK (CHMBOJ DJJIEMEHTa), XHUMHUYeckas (opMmyiaa M ypaBHEHHE
XUMHUYECKOW PEAKIMHM — MPU PEIICHUH y4eOHO-TI03HABATEIbHBIX 3aj1a4, ¢ y4éTOM
ATUX MOJEJBHBIX MPEACTABICHUN BBIABISATH U XapaKTEPU30BaTh CYIICCTBEHHBIC
MPU3HAKK U3Y4aeMbIX 00OBEKTOB — XUMHYECKUX BEIIECTB U XUMUUECKUX PEaKIuH,
BBISIBIIATH  OOIME  3aKOHOMEPHOCTH, INPUYMHHO-CJICJACTBEHHBIC CBSI3UM U
MIPOTUBOPEUHS B U3y4ae€MBbIX MPOIECcCax U SBJICHUSAX.

Ba3oBble ucciienoBarejabcKHue JeCTBUA.

YMEHHME MCIOJIb30BaTh IMOCTABJICHHBIE BOMPOCHl B KAa4eCTBE MHCTPYMEHTa
MO3HAHMS, a TakKe B KadeCcTBE OCHOBBI i1 (POPMHUpPOBAHMS THIIOTE3BI 10
MIPOBEPKE MPABUILHOCTH BBICKA3bIBAEMbBIX CYKICHUMH;

npuoOpeTeHne OIbITa 10 TUTAHUPOBAHHWIO, OPraHU3alMH W IIPOBEICHHUIO
YYCHUUYECKHUX OKCIIEPUMEHTOB, YMEHHE HaOJ0JaTh 3a XOJIO0M Mpoliecca,
CaMOCTOSITEIILHO MPOTHO3UPOBATh €r0 Pe3yibTaT, (OPMYJIUPOBATH 0000IECHUS U
BBIBOJIBI 10 pe3yJIbTaTaM IMPOBEIEHHOTO OIbITA, UCCIEIOBAHUS, COCTABIATh OTUET
0 MpojenaHHON padoTe.

Pabora ¢ undgopmanmei:

yMEHHE BBIOMpaTh, aHAIW3UPOBATh W HHTEPIPETUPOBATH HHPOPMAIUIO
Pa3IMYHBIX BUJIOB U (POpM MpeaCTaBICHUS, TTOIYyYaeMyI0 U3 Pa3HBIX UCTOUHHKOB
(Hay4HO-TIONYJISIpHAsT JIMTEpaTypa XHUMHUYECKOTO COJACPIKAHMS, CIPAaBOYHBIC
mocobust, pecypcel MHTepHETa), KPUTHYECKH OIICHHBATh IMPOTHBOPECYUBYIO U
HEJIOCTOBEPHYIO0 HH(OPMAITHIO,



yMEHHE MPHUMEHSITHh Pa3jM4Hble METOABl M 3alpoChl MPU MOHWCKE M OTOOpE
UHPOpPMAIIMU U COOTBETCTBYIOIINX JAaHHBIX, HEOOXOAMMBIX MJIsi BBITOTHEHUS
y4eOHBIX U MO3HABATEIbHBIX 3a/1a4 OIMpPENeIEHHOTO THIA, TPUOOPETEHNE OTbITa B
o0lacTl UCHOJB30BAaHUS HHPOPMAIIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHH,
OBIIJICHUE KYJIbTYpPOW aKTMBHOTO MCIOJIb30BaHMUS PA3IMUHBIX TOMCKOBBIX CHCTEM,
CaMOCTOATENIBHO BHIOMPATH ONTUMAIbHYIO (OpMY MpeACTaBICHUS UHPOPMALUU U
WITIOCTPUPOBATh peIlaeMble 3a/Jaddl HECJIOXHBIMH CXEMaMH, JIuarpaMMaMH,
IpyrumMu popMamu rpaduki U UX KOMOMHALIUSAMH;

YMEHHE MCHOJb30BaTh M aHAIM3UPOBaTh B Tmpouecce Yy4yeOHOH U
MCCIIEZIOBATEIILCKON NIEATENHHOCTH HH()OPMAIMIO O BIUSHUH MPOMBIILICHHOCTH,
CEeNIbCKOTO XO3AWCTBa M TPAHCIOPTa Ha COCTOSHHE OKPYXAIOIIeH MPUpPOIHOM
CpeIibl.

KomMmyHuKaTHBHBIE YHHBEPCATIbHbIE YUeOHbIE TeHCTBHUS

yMEHHs 3a1aBaTh BONpochl (B xoie sauanmora u (WiIH) JAMCKYCCHH) TIO
CYIIECTBY  OOCyXTaeMol  TeMbl, (QOpPMYJIUPOBATH CBOM  IPEIJIOKCHHUS
OTHOCHTEJIHFHO BBITIOTHEHHUSI MPEJIOKEHHOH 3a/1a4H,

YMEHHSI  MPEJCTaBIATh  MOJYyYEHHBIE  pe3yJbTaThl  MO3HABATEIHHOM
NEeSTeIbHOCTY B YCTHBIX W TMCHBMEHHBIX TEKCTax; JieJaTh MPE3CHTAINI0
PE3yJIbTATOB BBIMOJHEHHUS XHMHUECKOTO JKCreprMeHTa (1abopaTOpHOTrO OIIbITa,
71a00paTOPHOM PabOTHI IO MCCIIEIOBAHUIO CBOMCTB BEIECTB, yYCOHOIO IIPOEKTA);

yMEHHsSI y4eOHOrO COTPYJAHMYECTBA CO CBEPCTHUKAMH B COBMECTHOM
MO3HABATEIBHOM M HMCCIEOBATEIbCKON  JCSITENBHOCTH  TPH  pEHICHUU
BO3HUKAIONIMX TMPOOJIeM Ha OCHOBE Yy4y€Ta OOIIMX WHTEPECOB M COTJIACOBAHUS
no3unuii (0OCYXIeHHsI, OOMEH MHEHHSMH, «MO3TOBBIC IITYPMBI», KOOPIMHAIHS
COBMECTHBIX JICCTBUH, OIpEACIICHHEe KPUTEPUEB IO OILEHKE KadyecTBa
BBITIOJTHEHHOH paboTHI U JpyTHE).

Pery/jsiTuBHbIC YyHUBEpPCaIbHbIe y4eOHbIE 1eiCTBUSA:

YMEHHE CaMOCTOSITEIIBHO OIpPEAeNATh IeNU AesITeNIbHOCTH, IUIAHUPOBATh,
OCYILECTBJIATh, KOHTPOJIHUPOBATh U MPU HEOOXOAWMOCTH KOPPEKTUPOBATH CBOIO
JesITeHbHOCTD, BRIOMpATh Hanbosee d(pPeKTUBHBIE CITOCOOHI perieHUs] yueOHBIX U
NO3HABATEIbHBIX 3a7a4, CaMOCTOSTENIbHO COCTaBISATh WM KOPPEKTHPOBATH
NPEJIOKEHHBIA QITOPUTM JEUCTBUA NPU BBINOJHEHUM 3aJaHUM C YYETOM
MOJYyYEHHUs] HOBBIX 3HAHUN 00 M3ydaeMbIX OOBEKTaX — BEIIECTBAX M PEaKIMIX,
OLIEHWBAaTh COOTBETCTBUE IMOJYUYEHHOTO pe3yJbTaTa 3asBICHHOU LEIH, YMEHHE
UCTOJIb30BaTh M aHATH3UPOBATH KOHTEKCTHI, IPEIaraéMble B YCIOBUH 3aIaHUN.

NPEIMETHBIE PE3YJIbTATBI

B cocraBe mpenMeTHBIX pE3ydbTaTOB IO OCBOEHHUIO 005S3aTEIHHOTO
COJIEpKaHMsI, YCTAHOBJIEHHOTO JaHHOM QeaepaibHOM pabodeil mporpaMMoi,
BBIJICJISIFOT: OCBOGHHBIE OOYYArOIIMMHUCA HAyYHbIE 3HAHUS, YMEHHUS U CIIOCOOBI



NeUCcTBUM, crneuupuueckue s NOpeAMETHOM ob0nactTu  «XUMHS», BHIbI
NEATENbHOCTA MO  TOJYYEHUIO HOBOTO  3HAHWs, €ro HMHTEPHpPETALNH,
peoOpa30BaHUIO U TPUMEHEHUIO B PA3IMUHBIX YUEOHBIX U HOBBIX CUTYAIIUSX.

K xoHiy 00yueHus B 8 kjacce npeIMeTHbIC pe3yJibTaThl HA 0A30BOM YPOBHE

JOJKHBI OTpaXkaTh CHOPMUPOBAHHOCTD Y 00YUAIOIMUXCS YMEHUM!

e PACKpBIBaTh CMBICI OCHOBHBIX XMMHWYECKHUX MOHATUI: aTOM, MOJIEKYJa,
XUMHUYECKHI JJIEMEHT, MPOCTOE BEIIECTBO, CIIOXKHOE BEIIECTBO, CMECh
(omHOpOAHAS W HEOJHOPOJIHAS), BAJICHTHOCTh, OTHOCHTEIbHAS aTOMHAs U
MOJIEKYJISIpHAasi Macca, KOJIMYECTBO BEILIECTBA, MOJIb, MOJIIpHas Macca,
MaccoBasi JI0JIsl XUMUYECKOTO dJIEMEHTa B COCIMHEHUHU, MOJIIPHBINH 00BEM,
OKCHJI, KHUCJIOTa, OCHOBAHHUE, COJIb, JJIEKTPOOTPULATEIILHOCTh, CTENEHb
OKHCJICHUS, XUMHYECKasi peakius, Kiaccuukaius peakiuil: peakiuu
COCJIMHEHUS, PpEaKIMU pa3JIO0KEHUs, PEaKIUu 3aMEIICHUs, pPeaKiuu
oOMeHa, 2K30- U IHJAOTEPMUUYECKUE PEaKIuH, TEIUIOBOM d(pdeKT peakiuu,
PO aToMa, JJEKTPOHHBIM CJIOW aToMma, aToMHas OpOUTalb, pPaaNyC
aToMa, XMMHYECKasl CBs3b, MOJISIpHAs W HEMOJISIpHAsi KOBAJCHTHAsl CBS3b,
WOHHAs CBSI3b, MOH, KaTHMOH, aHMOH, PacTBOP, MAaccOBas J0Js BELIESCTBA
(mporieHTHAs! KOHIIEHTpPAIIKS) B PaCTBOPE;

e WUIIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XHMHYECKUX TOHATUM U
MPUMEHSITH 3TH TTOHATHS MPU ONMMCAHUM BEIIECTB U UX MPEBPALICHUIA;

e HCTOJB30BaTh XHUMHYECKYH) CHMBOJIMKY JUJIS COCTaBlieHUs (HopMyi
BEIIECTB U YPABHECHUM XUMHYECKHUX PEAKIUM;

e OIPEICIATh BAJCHTHOCTh aTOMOB 3JICMEHTOB B OWHAPHBIX COCTUHCHHSX,
CTENeHb  OKHCIEHHMS  DJJEMEHTOB B  OMHApHBIX  COCIMHEHUSX,
MPUHAJIC)KHOCTh BEIIECTB K ONPEACIEHHOMY KJIacCy COCIMHEHUU TIO0
dopMynaMm, BHJ XUMHYECKOW CBs3M (KOBajJCHTHAs MW MOHHAs) B
HEOPraHUYECKUX COCAUHEHUSX;

e packpeiBaTh cMbica llepuogmueckoro 3akona J[. WM. Menneneesa:
JIEMOHCTPUPOBATh MOHHUMAHUE MEPUOJUYECKON 3aBUCUMOCTH CBOMCTB
XUMHUYECKUX AJIEMEHTOB OT MX NOJoKeHHs B lleprommyeckon cucrteme,
3aKOHOB COXPaHEHHUSI MacChl BEIIECTB, MOCTOSHCTBA COCTaBa, aTOMHO--
MOJIEKYJIIPHOTO YYE€HHUs, 3aKOHAa ABOraJipo;

e OIMCHIBAaTH M XapaKTepu3oBaTh TabiamuHyio (opmy Ilepuoanueckoii
CHCTEMBbl XHMHMYECKMX OJJIEMEHTOB. pa3iMyaTh T[OHATUSA «TJIaBHaS
noarpynmna (A-rpymma)» u «modounas nmoarpymma (b-rpyrmma)», manbsie u
OoJIbIIIE TIEPUOABLI, COOTHOCHUTH OOO3HAYECHHUS, KOTOpPHICE HMEIOTCS B
tabnune «llepuonnueckas cucrema XumMuueckux a3mementoB J[. U.
MengeneeBa» C YHUCIOBBIMH XApPaKTEPUCTUKAMHU CTPOCHHUS aTOMOB



XHUMHYECKUX AJIEMEHTOB (COCTAaB M 3apsij sapa, o0Iee YKCIO IEKTPOHOB
U pacIpeie/ICHUE UX 110 JICKTPOHHBIM CIIOSIM);

KJIacCCU(HUIMPOBATh XUMUYECKHE DJIEMEHTHI, HEOPTaHUYCCKUEC BEIIECTBA,
XHUMHYECKUEe peakiuu (10 YUCIy M COCTaBy Y4YacCTBYIOIIMX B pPEaKIHU
BEILIECTB, MO TEIUIOBOMY 3D dekry);

XapakTepu3oBaTh (OMUCHIBATh) OOIIME XMMHYCCKHE CBOMCTBA BEINECTB
Pa3TUYHBIX KJIACCOB, TIOJTBEPXKAAs OMUCAHUE TIPUMEPAMU MOJICKYJISIPHBIX
ypaBHEHUH COOTBETCTBYIOIINX XUMHUYECKHX PEAKIIHIA;

IIPOTHO3UPOBATHh CBOMCTBA BEIIECTB B 3aBUCHMOCTH OT UX KaUYE€CTBEHHOTO
COCTaBa, BO3MOXXHOCTH IPOTCKAHUS XUMHUYCCKHUX TPEBpAIICHUN B
Pa3TUYHBIX YCIOBUSAX;

BBIYHCIISATH OTHOCHUTCIBHYIO MOJICKYJISPHYIO M  MOJSIPHYIO  MAacChl
BCIICCTB, MAacCCOBYIO JOJIO XHUMHYECKOrOo 3JieMEeHTa 10 ¢dopMyIie
COCJIMHCHHUS, MaCCOBYIO JIOJIO BEIICCTBA B PaCTBOPE, MPOBOJIUTH PACUETHI
110 YPaBHEHUIO XUMUYCCKOHN PEaKIuuy,

NPUMCHSITH OCHOBHBIC OIEpAIlMM MBICIIUTEIILHON JACATEIHPHOCTA — aHAJU3
U CHHTE3, CpaBHEHHE, 0000INEHUE, CHCTEeMaTH3alllio, KIacCH(UKAIUIO,
BBISIBJICHHUE TPUYMHHO--CJICJICTBEHHBIX CBSI3€H — ISl M3YYCHHUsS CBOWCTB
BEIIECTB M XUMHYECKHX PEaKINi, eCTeCTBEHHO-HAYYHBIE METOIbI
NO3HAHHUA — HAOIIOJeHNe, M3MEPEeHHEe, MOJACIUPOBAaHUE, DKCIICPHUMCHT
(peanbHBIM U MBICJICHHBIN);

ClIeIOBaTh  TpaBWJaM  IIOJIb30BaHUS ~ XMMHUYECKOW  TIOCYylOH U
7a00paTOpHBIM 00OpYJOBaHHWEM, a TakKe IIpaBUjaM OOpalleHHus ¢
BEIIECTBAMA B COOTBETCTBUU C HMHCTPYKIHSIMH I10 BBITOJHEHHUIO
1a00paTOPHBIX XHMHUYECKUX ONBITOB IO TIONYyYEHUIO U COOMpAHUIO
ra3o00pa3HbIX BemlecTB (BOJAOpPOJa ¥ KHCIOpOJa), IMPUTOTOBICHUIO
pacTBOPOB C OMNPEACIEHHON MAacCCOBOM JI0OJIEM PACTBOPEHHOTO BEIIECTBA,
IUIAHUPOBAaTh W TPOBOJHUTH  XHUMHYECKHE  OKCIEPHUMEHTHI  II0
pacro3HaBaHUIO PACTBOPOB MICIIOYEH M KUCJIOT C MMOMOIIbI0 HHIUKATOPOB
(makmyc, heHonTAICHH, METUIIOPAHXK U IPYTHE).

K xoniy oOyuenus B 9 Kjacce mpeIMeTHBIC pe3yIbTaThl Ha 0a30BOM ypOBHE
JIOJKHBI OTPaXKaTh CHOPMUPOBAHHOCTD Y OOYJAIOIINXCS YMEHUH:

PacKpbIBaTh CMBICII OCHOBHBIX XUMHUYECKUX MOHSATHUH: XUMHYECKUU
AJIEMEHT, aTOM, MOJEKyJla, WOH, KaTHOH, aHWOH, MPOCTOE BEIIECTBO,
CJIO’KHOE€ BEIIECTBO, BaJIGHTHOCTb, 3JIEKTPOOTPUIATEIBHOCTh, CTENEHb
OKHUCJICHUS, XUMUYECKasi peakius, XUMUYEecKasi CBs3b, TEIIOBOM 3P deKT
peakiuu,  MOJib, MOJISIpHBIA  00BEM,  pacTBOp,  DIEKTPOIUTHI,
HEIJICKTPOJIUTHI, AJEKTPOJIUTHYECKAS] UCCOLMAIUS, PEaKIUH HOHHOIO
oOMeHa, KaTajiu3arop, XHUMHYECKO€ paBHOBECHEe, oOOpaTUMble U



HEOOpaTUMBbIE pEaKIMU, OKUCIUTEIbHO-BOCCTAHOBUTEILHBIE PEAKIINH,
OKHCJIUTEIID, BOCCTAHOBUTEIID, OKHCJICHHME M  BOCCTAHOBJICHHE,
aJIoTponus, aM(MOTEPHOCTh, XMMHUYECKasi CBs3b (KOBaJICHTHAs, MOHHA,
METaJUTMYECKasl), KPUCTAJUIMYECKas peIIéTka, KOppO3us METalIOB,
CIJIaBbl, CKOPOCTh XHMHYECKON pEeaKkUuHuH, MPEAeIbHO OMyCTUMAas
konnentpauus [IJIK Bemectna,

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XHMMHUYECKUX TIOHATHUH U
NPUMEHSITH 3TU MOHATHS MPU ONMMCAHUM BEIIECTB U UX MPEBPALLCHUIA;
UCIIOJIb30BaTh XUMUYECKYIO CHUMBOJIUKY [JISi COCTaBjieHUs (opMyl
BEILIECTB U YPABHEHUIN XUMUUYECKUX PEAKIIUH;

ONPEAEIATh BAICHTHOCTh U CTEIIEHb OKUCICHUSI XUMUYECKUX JIEMEHTOB B
COCIMHEHUSAX PA3IMYHOTO COCTaBa, MPUHAJIEKHOCTh BEIIECTB K
OnpeieIEHHOMY KJacCy CO€IWHEHUU To (opmyiam, BUA XUMHUYECKOU
cBi3u (KOBaJICHTHAs, MOHHAs, METaUIMYECKas) B HEOPraHHYECKUX
COCJIMHEHUSX, 3aps] MOHA MO XMUMHUYECKOU (popmyie, xapakTep cpelbl B
BOJIHBIX PAacTBOpPaxX HEOPraHWYECKUX COCAMHEHHH, TUN KPUCTAJUIMYECKOUN
PELIETKN KOHKPETHOTO BEILIECTBA,;

packpbiBaTh cmbich Ilepuomnueckoro 3akona [[. M. MennpeneeBa wu
JEMOHCTPUPOBATh €r0 IMOHUMAHWE. ONHUCHIBATH M XapaKTEPU30BATh
Tabnmumunyo Gopmy Ilepuonuyueckoil CUCTEMBbl XUMHUUYECKUX 3JIEMEHTOB:
pasiuyaTh IOHATHS «rjaaBHas moarpymmna (A-rpymma)» H «ImoOodHas
noarpynmna (b-rpymma)», Majble W OOJBIINE TEPHOIBI, COOTHOCHTH
0003Ha4YEeHMUS, KOTOpPhIE MMEIOTCS B TEPUOAMYECKOM TabmuIe, ¢
YUCIIOBBIMH  XapAKTEPUCTUKAMH  CTPOEHHUS  aTOMOB  XHMHYECKHUX
aJIeMEHTOB (COCTaB H 3apsa sapa, oOIee YHCIO JJIEKTPOHOB H
pacopelneicHUe HX II0 JJIGKTPOHHBIM CJIOSIM), OOBICHATH 0OIIUe
3aKOHOMEPHOCTH B M3MEHEHWUM CBOMCTB BJIEMEHTOB M UX COCIMHCHUN B
npejienax MajibIX MEPUOJOB U IJIABHBIX MOATPYII C YYETOM CTPOCHUS MX
aTOMOB,

KJIAaCCHU(PUIIUPOBATh XMMHUYCCKHUE IJIEMEHTHI, HCOPraHWYECKHUE BEIIECTBA,
XMMHYECKUE peakiuu (10 YUCIy M COCTaBY YYacCTBYIOIIUX B pPEaKIUU
BEIIIECTB, IO TEIIOBOMY 3(PEKTy, M0 U3MEHESHUIO CTCIICHEH OKHMCIICHUS
XHUMHYECKHX 3JICMCHTOB);

XapakTepu3oBaTh (OMUCHIBATH) OOMIME W CHeHU(DHUSCKHE XUMHYCCKHUEC
CBOMCTBAa MPOCTBIX M CJOXHBIX BEIIECTB, MNOATBEpP)KAasi OINUCAHUE
NpUMEpaMUd MOJICKYJISAPHBIX W HOHHBIX YPAaBHEHUM COOTBETCTBYIOIIUX
XUMHUYECKUX PEaKIUi;

COCTABJIATh YPABHEHUS DJICKTPOJUTHYECKOM JTUCCOLUMAIMM  KHCIIOT,
LIETIOYEN U COJIEH, TIOJIHBIE U COKPAIEHHBIE YPABHEHHUS PEAKIIU HOHHOTO



oOMeHa, ypaBHCHHUS pEakluid, MOATBEPKIAIONMNX CYIIECTBOBAHUE
TCHETHYECKOW CBSI3M MEK/y BEIIECTBAMH PA3IMYHBIX KIIACCOB;
pacKpeIBaTh CYIIHOCTh OKHCIHTEIbHO-BOCCTAHOBUTEIBHBIX PEAKITUH
TIOCPEJICTBOM COCTABJICHHUS JICKTPOHHOTO OajaHCca ATUX PEAKITUH;
IIPOTHO3UPOBATh CBOWCTBA BEIICCTB B 3aBHUCHMOCTH OT HMX CTPOCHHS,
BO3MOXHOCTH TIPOTEKAHHS XUMHUYECKHUX TIPEBpANICHUN B Pa3IUIHBIX
YCIIOBUSAX;

BBIYHCIISATH OTHOCHUTCIBHYIO MOJICKYJISPHYIO M MOJSIPHYIO MAacChl
BCIICCTB, MAacCCOBYIO JOJIO XHMHYECKOro »3JeMeHTa I0 ¢dopMyIie
COCIMHCHHUSI, MaCCOBYIO JIOJIO BEIICCTBA B PacTBOPE, MPOBOJIUTH PACUETHI
110 YPaBHEHUIO XUMUYCCKOHN PEaKInHy,

cO0II01aTh IpaBuia MOJIL30BaHUS XUMHYECKOUN MOCYI0U u
7a00paTOpHBIM  00OPYIOBAaHWEM, a TaKKe IMpaBuia OOpalleHus C
BCIICCTBAMHU B COOTBETCTBUHM C HHCTPYKIUSMH 110 BBITOJHCHUIO
7a00paTOPHBIX XMMHUYECKUX OIBITOB IO TMOJYYEHUIO MU COOMPaHHIO
ra3000pa3HbIX BEHIECTB (aMMHUaKa M YIICKHUCIIOro ras3a);

IPOBOJUTH  PEAKIMH,  IOJATBEPXKIAIOIINE  KAYeCTBEHHBIH  COCTaB
Pa3IMYHBIX BEIIECTB. PACIIO3HABATH OMBITHBIM MyTEM XJIOPHUI-, OpOMUL-,
uoaua-, kKapOonart-, d¢ocdar-, cuiIuMkar-, cynabdar-, THIPOKCUI-HOHBI,
KaTHOHBl aMMOHHUS U WOHBI M3YYCHHBIX METAJIJIOB, MPHUCYTCTBYIOIIHNE B
BOJIHBIX PACTBOpPaX HEOPTraHUYECKUX BEIECTB,;

MPUMEHATh OCHOBHBIE OIEpaIliy MBICIUTEIHPHOW JCATEILHOCTH — aHAJIH3
U CHUHTE3, CpaBHEHHE, 00O00IIeHNe, CHCTEeMAaTU3AINI0, BBISBICHUE
NPUYMHHO-CIICICTBEHHBIX CBSA3€d — JI M3YYCHHs] CBOWCTB BEIECTB W
XUMUYECKUX PEaKIHil, eCTeCTBEHHO-HAy4YHbIC METOABbl IIO3HAHHS —
HAOJII0JICHHE, W3MEpPEHUE, MOJCIHPOBAHUE, SKCICPUMEHT (pealbHBIA H
MBICJICHHBIH).



TEMATHUYECKOE IINIAHUPOBAHHUE

8 KJIACC
KosmuecTBo yacos
Ne HaumeHnoBaHue pa3jesioB u JaexkTpoHHbie (MppPoBbIE)
KonTtpoibHbie IIpakTHyeckue
n/m TeM NMPOrpaMMbIl Bcero o0pa3oBaTe/ibHbIe pecypchl
padoThI padoThI
Pa3nen 1. IlepBoHayaibHble XUMHYECKHE MTOHSITHS
Xumusi — BaykHas 00J1acTh

11 €CTECTBO3HAHUS U 5 5 bubnuorexa [JOK

' MPAKTUYECKON JIeATEIbHOCTH [https://m.edso0.ru/7f41837c|

9eoBeKa

12 BemectBa 1 xuMuyeckue 15 1 bu6mmorexa [IOK

' peaKiuu [https://m.edsoo.ru/7f41837c|

Hroro mo pazgeny 20

Pa3nen 2. BaxkHeiiluue npeacTaBuTe M HEOPraHMYECKUX BeleCTB
21 Bo3znyx. Kucnopoa. Ilonsitue 5 bubnunorexa [JOK

' 00 okcumax [https://m.edsoo.ru/7f41837c|
59 Bopopoa.Ilonsitue o kucmorax 8 1 bu6mmoreka [JOK

' ¥ COJISIX [https://m.edsoo.ru/7f41837c|
53 Bona. PactBopsl. [Tonstue 06 5 1 1 bu6mmoreka [JOK

' OCHOBaHMSIX [https://m.edsoo.ru/7f41837c|
54 OCHOBHBIE KJIaCChI 11 1 1 bubnmnorexa [JOK

' HEOPraHUYeCKUX COCITUHCHUI [https://m.edso0.ru/7f41837c|

Hroro no pazneny 30

Pa3nen 3. Ilepuoguueckuii 3axoH u [lepnoauyeckas cucrema xumudeckux 3jaemeHToB JI. U. MenaeneeBa. CTpoeHnne aToMoB.
Xumunueckas ¢Bsi3b. OKHCIUTEIbHO-BOCCTAHOBUTEIbHbIE PeaKIHU



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

[Tepronnueckuii 3aKOH U

31 [lepuoauueckast cucrema 7 bubmmorexa [IOK
' XAMHYECKHX d1eMeHToB 1. U. [https://m.edsoo.ru/7f41837c|
Mennene-eBa. CTpoeHue atoma
3.2 gﬁrf;fffﬁfﬁm 8 buGmaorexa LOK
[https://m.edsoo.ru/7f41837c|
BOCCTAaHOBUTCJIbHBIC PCAKITNN
Hroro no pazgeny 15 bubmoreia LIOK
[https://m.edsoo.ru/7f41837c|
PesepBHOE Bpemst 3 Bubmiorexa LIOK
[https://m.edsoo.ru/7f41837c|
OBUIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME



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

9 KJIACC

KosmyecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3jiejioB 1 TeM uugpoBbie
Ne n/m P Kontpoabubie | Ilpakruyeckue (ncpp )
NPOrpaMMblI Bcero o0pa3oBaTe/bHbIE
padoThI padoThI pecypesI
Paznes 1. BemecTBo U XUuMH4YeCKHe peaKUMu
11 [ToBTOpeHue u yriyoneHue 3HaHUM 5 1 bubnnorexa [JOK
' OCHOBHBIX pa3/IeIoB Kypca 8 knacca [https://m.eds00.ru/7f41a636|
19 OCHOBHBIE 3aKOHOMEPHOCTU XUMHYECKUX 4 bubnuorexa [JOK
' peakiuii [https://m.edsoo.ru/7f41a636|
13 DIIEKTPOJIUTUYECKAS JUCCOLALIMS. 8 1 1 bubnuorexa [JOK
' XUMHUYECKHE PEaKIUU B pacTBOPax [https://m.edso0o.ru/7f41a636|
Hroro mo pazgeny 17
Pasznen 2. Hemera/sibl 1 UX COeIUMHEHUSA
51 OO6mas XxapaKTepUCTUKAa XUMHUUECKHX 4 1 bubnnorexa [JOK
' anemeHToB VIIA-rpynmsl. I"anoreHst [https://m.eds00.ru/7f41a636|
OO1w1ast XapaKTepUCTUKA XMMUYECKUX Eub 10K
uoIMoTeKa
2.2 VIA- .C ¢ 6
ZgiMeHTOB TPYHHEL T-€pa 1 €e [https://m.eds00.ru/7f41a636|
JIMHEHUS
OO1w1ast XapaKTepUCTUKAa XMMUYECKHX Eub 10K
uoIMoTeKa
2.3 aneMeHTOB VA-rpymmsl. A30T, pocdop u ux 7 1 [Pitps.//m.eds00. U/ 7FA1a630|
COEMHEHUS — ' /
OO1m1ast XapaKTepUCTUKAa XMMUYECKHX Eub 10K
uoIMoTeKA
2.4 aneMeHToB |VA-rpynmsl. Yriepon u 8 1 2 [Pitps /7. eds00. 1/ 7FA1a635|
KPEMHHHI M X COEAUHEHHS — ' .
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. MeTa/LiIbl M UX COCIMHCHUSA

3.1 OO6uiue cBoOMcTBa METAILIOB 4 lﬁt?[?sj?;lﬁzgszfgﬁ TA12630)
3.2 Baxkneiiime MeTaiuIbl 1 UX COSTUHEHUS 16 lﬁ::f;?;;fg:gfﬁ;; F412630)
Wroro mo pazmeny 20
Pa3znen 4. Xumus u okpyskaouias cpeaa
4.1 BemecTBa n MaTepuraibl B )KU3HU YEJIOBEKa 3 bubmmorexa [TOK
' ttps://m.edsoo.ru a
H P Afips://m.eds00.ru/7f41a636]
Hroro mo pazneny 3
PezepBHoe Bpemst 3 bubmorexa HOK
ttps://m.edsoo.ru a
PBHOC BP Aftps://m.eds00.ru/7f41a636]
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 68



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




IHOYPOYHOE IINTIAHUPOBAHHUE

8 KJIACC
KosmuecTBo yacos DJIEeKTPOHHBbIE

Ne Mara uupposbie

Tema ypoka Konrpoabubie | IlpakTuueckue PDaxr
n/m Bcero H3ydeHusi | oOpa3zoBaTejbHbIE

padoTsbI padoTsbl pecypes!
[Ipenmer xumun. Posib xumnu B BuG 10K
HOJINOTEeKA

1 .T 1
FHISHIL Helopera. Tela i [https://m.edsoo.ru/ff0d210c|
BEIECTBA

9 Ilonarue o MeTogax MO3HAHUS 1 bu6mmoreka [IOK
B XHMUH [https://m.edsoo.ru/ff0d227e|
[IpakTrueckas padorta Ne 1
«[IpaBmiia paboTHI B Eub 1OK

nonmoTexa

3 0 & 1
HabOPATOPHIL H TIPHENB! [https://m.edsoo.ru/ff0d23dc|
oOpareHus ¢ 1a60paTOPHBIM
o0opynoBaHuEM»

4 YucThle BEIISCTBA U CMECH. 1 bubmuoreka [JOK
Croco0bl paszeneHus cMeceit [https://m.edsoo.ru/ff0d26cal
[IpakTuueckas padora Ne 2

5 «Paznenenune cmeceit (Ha 1 bu6mmoreka [JOK
[IpUMEpPE OYUCTKH IMOBAPEHHOM [https://m.edsoo.ru/ff0d28c8)|
COJIH)»

bu6mmoreka [JOK
6 A 1
TOMBLH MOJCEYIIH [https://m.edsoo.ru/ff0d2a6c|
XUMUYECKUE DTIEMEHTHI. 3HAKH Eub 1IOK
nOIMoTeKa

7 1
(CHMBOIEL) XnMirecKin [https://m.edsoo.ru/ff0d2be8|
JJIEMEHTOB



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

bubmuoreka [JOK

8 IT
POCTRIC 1 CIOAHRIC Betlieetra [https://m.edsoo.ru/ff0d2a6c]|
9 ATOMHO-MOJIEKYJISIPHOE YUCHHUE bubmmorexa [IOK
YPpHO® YA [Atips://m.edsoo.ru/ffod2ds0]
3aKOH MOCTOSIHCTBA COCTaBa

10 BEIECTB. XUMHUYECKas bu6mmoreka [IOK
dbopmyna. BajgeHTHOCTH aTOMOB [https://m.edsoo.ru/ff0d2eae|
XUMHUYCECKUX DJIEMEHTOB
OtHocHTeNnbHAs aTOMHas

11 macca. OTHocuTebHAS bubmorexa [TOK

' [https://m.edsoo.ru/ff0d323c|
MOJICKYJISIpHAsT Macca

12 MaccoBas 10J1s1 XUMAYECKOTO bu6mmorekxa [IOK
5JIEMEHTA B COCMHCHUN [https://m.edsoo.ru/ff0d350c|

13 KonunuecTBo BemecrBa. MoJib. bubnuoreka [JOK
MomnspHas macca [https://m.edsoo.ru/ff0d5230]

14 DOu3nvecKrue 1 XUMUUECKHE bubmuoreka [JOK
ABJIEHUS. XUMHYECKas PEaKIIUs [https://m.edsoo.ru/ff0d37fal
[Ipu3Haku U ycaoBuUs

15 MPOTEKAHUSI XUMUYECKHUX bubmmorexa [TOK

potera [https://m.edsoo.ru/ff0d3a16|
peakiui
3aKOH COXpaHEHHS MacChl
16 BEIEeCTB. XMMUYCCKHE bubmorexa HOK
HHeCTE. [https://m.edsoo.ru/ff0d3b88|
ypaBHCHHUS .
BrrurciieHus: KOJIMYECTBa,

17 MaccChl BEIIeCTBA MO bu6mmoreka [JOK
YPaBHEHHSIM XUMHYECKHX [https://m.edsoo.ru/ff0d5708|
peaxkuuii

18 Knaccugukanus XumMmuueckux bubmuorexa [IOK



https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
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https://m.edsoo.ru/ff0d5708

peaknuii (CoearHEHUS,
pa3lloKeHUs, 3aMEILICHHS,
oOMeHa)

[https://m.edsoo.ru/ff0d3f34|

M. B. JIoMOHOCOB — y4€HBIii-

bu6mmoreka [IOK
19 3 oneuct. O6o0IeHNEe
HIHIIOTIEMET HVI e [https://m.edsoo.ru/ff0d40c4|
CUCTEMAaTH3AIHS 3HAHHHA
KonTponsnas padora Nel no
20 TeMe «BelecTBa 1 XUMHUYECKUE bubnnorexa HOK
[https://m.edsoo.ru/ff0d4290]
peaKIum» :
Bo3nyx — cMech razos. CocTas
21 Bo3ayxa. Kucimopox — siaemeHT bubnmorexa HOK
yxa. P [https://m.edsoo.ru/ff0d448e|
U npocTtoe BemecTBo. O30H
du3nueckne U XUMUIECKHE
99 CBO¥CTBA KUCIIOPO1a (peaKium bubnnorexa [JOK
okucieHus, ropenue). [Tonsrue [https://m.edsoo.ru/ff0d4614|
00 oxcuaax
CriocoObI moTydeHHs
23 KHCJIOPOJIa B TAOOPAaTOPHUH U bubnuorexa [JOK
POMBIIUIEHHOCTH. [https://m.edsoo.ru/ff0d497a|
[TpumeHneHue kucaopoaa
TennoBoii 3pdexT XumMuaeckoi
€aKIIMH, TTOHSATHUE O
24 IT)e I\K/IL(I)XI/IMI/I‘IGCKOM ABHEHUU Bubmmorexa HOK
P P ’ [https://m.edso0.ru/ff0d4790]
9K30- ¥ HJIOTEPMHUYECKHIX '
peaKimsx
TorumBo (HedTh, yroib u
(negrs, yr bubmuorexa [IOK
25 MeTaH). 3arpsi3HeHHe BO31yXa,

CIIOCOOBI €T0 IpeaAOTBPAIICHUA

[https://m.edsoo.ru/ff0d4c4al



https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d40c4
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[IpakTuyeckas padora Ne 3 o
teme «Ilomydenue u codbupanme

bubmuoreka [JOK

26
KHCJIOPO/Ia, H3yYEHHE ETO0 [https://m.edsoo.ru/ff0d4ae?|
CBONCTB»

Bonopon — onemert u bubnuorexa [JOK

27 MIPOCTOE BEMIECTRO. [https://m.edsoo.ru/ff0d4ddO]
Haxoxnenue B mpupoe '
du3znyecKkrue 1 XUMUICCKHE BuG 1OK

HOJINOTEeKA

2 i .

8 CBOHCTEA BOAOPOAA [https://m.edsoo.ru/ff0d4ddO|
[Tpumenenne Bogopoaa )
bu6mmorekxa [IOK

2 I1

o OFFTHE O KHCIOTAX 1 colix [https://m.edsoo.ru/ff0d50d2

30 CniocoOsI momydeHus: BOopoa bubnuoreka [JOK
B 1abopaTopuu [https://m.edsoo.ru/ff0d4ddO]
[Ipaktrueckas padota Ne 4 o

31 teme «Ilomydyenue u cobupanue bubnnorexa [JOK
BOJIOPOJIA, M3YYEHHE ETO [https://m.edsoo.ru/ff0d4f42|
CBOMCTB»

32 Momsipabiii 00bEM ra3oB. 3aKOH bubnnorexa [JOK
ABoraapo [https://m.edsoo.ru/ff0d542e|
Breruucnenus o0séma,

33 KOJIMYECTBA BEIIECTBA ra3a 1o bubnnorexa [JOK
€ro U3BECTHOMY KOJIMYECTBY [https://m.edsoo.ru/ff0d55a0|
BEIECTBA WIN 00BEMY
Boruncnenus 00EMOB ra3oB 1o

34 YPaBHEHUIO PEAKIIMN Ha OCHOBE bub6nuorexa [IOK

3aKOHA 00BEMHBIX OTHOIIEHU
rasoB

[https://m.edsoo.ru/ff0d5708|
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duznueckue U XUMUYECKHE

bubmuoreka [JOK

35
CBOMCTBA BOJIBI [https://m.edsoo.ru/ff0d587a|
36 CocraB ocHoBanuii. [lonsitue bubnmorexa [JOK
00 MHJUKATOpax [https://m.edsoo.ru/ff0d59e2|
Bopa kak pactBopuTEs.
Haceimeriie n bubmmorexa [JOK
37 .
HEHACHIEHHRIC PaCTROPH [https://m.edsoo.ru/ff0d5b40|
MaccoBas 1075 BelecTBa B .
pacTBope
[Ipaktrueckas padota Ne 5 o
teMe «IIpurorosnenue BuG 10K
HOJINOTEeKA
38 .
PacTBOPo € OTPEACICHHON [https://m.edsoo.ru/ff0d5eba|
MacCOBOM JoJiei
PacTBOPEHHOTO BEIISCTBAY
KontponbHas padota Ne2 mo Eub 1OK
HOJINOTEeKA
39 K .B .
TEME CRHCIIOPOL. BOA0POA [Rttps://m.edsoo.ru/ff0d6342]
Boma» !
40 OKcHpl. COCTaB, bubmuoreka [JOK
KIaccu(UKalys, HOMEHKIIATypa [https://m.edsoo.ru/ff0d664e|
[TonmydeHne 1 XUMHUYECKHE
41 CBOMCTBA KUCJIOTHBIX, bubmuoreka [JOK
OCHOBHBIX U aM(OTEPHBIX [https://m.edsoo.ru/ff0d664e|
OKCHJIOB
42 OcHOBaHHUs. COCTaB, bubmuoreka [JOK
KiaccuuKaiys, HOMCHKIATypa [https://m.edsoo.ru/ff0d67ca|
43 [TonmyueHnune u xumMnuyeckue bub6nuorexa [IOK
CBOHCTBA OCHOBAaHHUH [https://m.edsoo.ru/ff0d67cal
44 KucnoTtsl: cocTas, bubmuoreka [JOK
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KJIacCH(UKaIMs, HOMEHKIIATypa

[https://m.edsoo.ru/ff0dfee?|

HonyquI/Ie U XUMHNYCCKUEC

bubmuoreka [JOK

45
CBOMCTBA KHCIIOT [https://m.edsoo.ru/ffOdfee?|
Comnu (cpennue):

46 HOMEHKJIATYpa, CIIOCOOBI bubmuoreka [JOK
MOJIyYEHHSI, XHMHYECKHE [https://m.edsoo.ru/00ad9474|
CBOMCTBA
[IpakTuyeckas pabora Ne 6.

Perrenue sKcriepruMeHTaTbHBIX
47 3aga4 no teMe «OCHOBHBIE bubnmorexa HOK
[https://m.edsoo.ru/00ad9b7c|
KJIACCHI HEOPTaHHIECKUX !
COCTMHEHUI»
I'eHeTHyeckas CBA3b MEKITY
48 KJIaCCaMH HEOPraHMYECKUX bubmorexa [TOK
. p [https://m.edsoo.ru/00ad9a50|
COCTMHEHUI !

49 O06o001eHNEe U CHCTEMAaTH3ALIHS bubmuoreka [JOK
3HaHUI [https://m.edsoo.ru/00ad9ch2|
KontponbHas padota Ne3 o

50 teMme "OCHOBHBIE KJIaCChI bubmorexa [TOK

. [https://m.edsoo.ru/00ad9ela|
HEOPraHMYECKUX COCTUHCHHIMA
ITepBbIe MOMBITKH

51 KJIaccu(PUKaUA XUMUYECKUX bubnnorexa [JOK
anemeHToB. [loHsTHE O rpymIax [https://m.edsoo.ru/00ad9ffa|
CXOJTHBIX AJIEMEHTOB
[Tepuoauyeckuii 3aKoH U

59 [Iepuoanueckas cuctema bu6mmoreka [JOK

XUMHUYECKUX 31eMeHToB /1. H.
Menneneesa

[https://m.edsoo.ru/00ada52c|
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bubmuoreka [JOK

>3 Hepuozet, rpymmer, moArpyme! [https://m.edsoo.ru/00ada52c|

54 Crpoenue atomoB. CocTaB bubnmorexa [JOK
aTOMHBIX siiep. M30TombI [https://m.edsoo.ru/00ada342)
CrtpoeHue 31eKTPOHHBIX

55 000JI104€K aTOMOB 3JIEMEHTOB bubnnorexa [JOK
I[Tepmomdeckoii cuctemsr J1. 1. [https://m.edsoo.ru/00ada6bc|
Menneneena
XapakTepuCcTHKa XUMHYECKOTO

56 3JIEMEHTA 10 €T0 MOJIOKEHUIO B bubmuorexa [JOK
I[Tepuoanueckoit cucreme /1. M. [https://m.edsoo.ru/00ada824|
MenneneeBa
3nauenue [lepunoanyeckoro

57 3aKOHA JJIsSl pa3BUTHS HAYKU U bubnuoreka [JOK
npaktuku. . Y. Mennenees — [https://m.edsoo.ru/00adad6e|
y4€HBIH, Mearor u rpaXk1aHuH
DIEeKTPOOTPUIIATEITHHOCTD BuGmorexa LIOK

>8 GTOMOB XHMHCCIIX [https://m.edsoo.ru/00adaab8|
JJIEMEHTOB

bubmuoreka [JOK

> Hontast Xiniriieckas Cossh [https://m.edsoo.ru/00adac34|

60 KoBanentnas nonsipHas bubnnorexa [JOK
XUMHUYECKas CBS3b [https://m.edsoo.ru/00adaab8|

61 KoBanenTtHas HenonsipHas bub6nuoreka [IOK
XAMHYECKask CBSI3b [https://m.edsoo.ru/00adaab9)

bu6mmoreka [JOK
62 CTemeih OkACeHis [https://m.edsoo.ru/00adae28|
63 OKucauTenbHO- bubmuoreka [JOK
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BOCCTAHOBUTCJIbHBIC PCAKITUN

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

bubmuoreka [JOK

64 OxucnauTenu 1 BOCCTAHOBUTEIIN 1 [Fitps.//m.eds00.ru/00adb07g|
Kontponbnas padora Ned no Bu6 LIOK
65 ente «CTDO . 1 nonmoTexa
TeMe €LTPOCHHE atoma [https://m.edso0.ru/00adb486|
XHUMHYECKas CBIA3b»
66 PesepBHbliit ypok. O60011€HNE 1 bubnuorexa [JOK
Y CHCTeMaTH3allusl 3HAHHIA [https://m.edsoo.ru/00adb33c|
67 PesepBHblit ypok. O60011eHNE 1 bubnnorexa [JOK
¥ CHCTeMAaTU3allls 3HAHHI [https://m.edsoo.ru/00ad9cbh?2|
68 PesepBHbliit ypok. O60011eHNE 1 bubnnorexa [JOK
M CHCTeMaTH3alus 3HAaHUH [https://m.edsoo.ru/ff0d61c6|
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME
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9 KJIACC

KoJsmnuecTBo yacos DJIeKTPOHHbIE
Ne Jara nudpoBbIe
Tema ypoka Kontpoabubie | IlpakTuyeckue bp daxkr
n/m Bcero u3yyeHusi | o0OpazoBaTe/bHbIE
padoThI padoThI
pecypchl
[Teproanyeckuii 3aK0H.

1 [Iepnoanueckas cucrema 1 bubnnorexa [JOK
XUMUYeCKHX 3emMenToB J]. 1. [https://m.edso0.ru/00adb59e|
MenneneeBa
3aKOHOMEPHOCTH B

5 U3MEHEHHUU CBOMCTB 1 bu6mmorekxa [IOK
XHUMHYECKHX IEMEHTOB [https://m.edsoo.ru/00adb6b6|
MEPBBIX TPEX MEPUOJOB
Knaccudukanus n

3 HOMEHKJIaTypa 1 bubmorexa [TOK

P [https://m.edsoo.ru/00adb7e2|
HEOPraHU4eCKUX BEIICCTB !
Bunsl xumnueckoit CBI3U U
4 THUIIBI KPUCTALTUYECKUX 1 bubmnorexa HOK

i p [https://m.edsoo.ru/00adbach|
pemeéTok
KonTtponsnas padora Nel no
teme «IloBTOpeHHE U

5 yri1yOJeHre 3HaHU | 1 1
OCHOBHBIX pa3/ieNioB Kypca 8
KJlacca»

Knaccudukarus XuMuueckux

6 €aKILM MO pa3IuYHbIM 1 bubmmorexa HOK
peartt P https://m.edsoo.ru/00adbchO|
MpU3HAKAM '
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ITonsaTHE O cCkOpOCTH
XUMHUYECKON PEaKIUU.

bubmuoreka [JOK

! IToHsATHE O TOMOTE€HHBIX H [https://m.edsoo.ru/00adbe9a|
TeTePOTreHHBIX PEAKITHIX
[TonsiTHE O XUMUYECKOM
paBHOBecuu. DakTOpHI,
BJIMSIFOIIME HA CKOPOCTH bubnuorexa [JOK
8 y
XHUMHYECKOH peaKiuy 1 [https://m.edsoo.ru/00adc28c|
MOJIOKEHHE XUMUYECKOTO
paBHOBeECHS
9 OKucIuTEIHHO- bu6mmorexa [IOK
BOCCTAHOBHTEIIbHBIE PEAKINH [https://m.edsoo.ru/00adcade]
Teopust 3NEKTPOTUTUUECKON
10 mucconuanuu. CHiIbHBIE U bubnnorexa LOK
[https://m.edsoo.ru/00adcd68|
cabbIe AJIEKTPOTUTHI
11 HoHHbIe ypaBHEHUsI peaKIuit bubmorexa HOK
[https://m.edsoo.ru/00add448|
XHUMHYECKUE CBOMCTBA KUCIIOT
Y OCHOBAaHHUU B CBETE
12 NpeACTaBICHUI 00 bubmorexa [OK
. [https://m.edsoo.ru/00add5d8|
MEKTPOJTUTUYCCKON
JIMCCOIIMALIAN
XHUMUUYECKHE CBOWCTBA CONEN
13 B CBETE MPEJICTaBICHUH 00 bub6nuorexa [IOK
ANEKTPOTUTUIECKOM [https://m.edsoo.ru/00add8b2)|
JMCCOLMALINN
14 [Tonsarue o rusponuse conen bubmnorexa [IOK
[https://m.edsoo.ru/00add9d4|
15 O60061meHue u bubnmorexa [JOK
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cUCTEMAaTU3alUsd 3HAHUN

[https://m.edsoo.ru/00addd12|

[IpakTuueckas padora Ne 1.

bubmuoreka [JOK

16 «Pemenne
[https://m.edsoo.ru/00addbfa|
IKCIIEPUMEHTATBHBIX 33124
KonTtponsHas padora Ne2 mo
17 TeMe «DIEeKTPOTUTHIECKast bubnnorexa [JOK
MHACCOIUALNS. XUMUUECKUE [https://m.edsoo.ru/00addecO|
peaKIuu B pacTBOPax»
O01asa xapakTepUCTHKA
18 FaJIOFeHOBp XI/IMpI/I'—IeCKI/Ie bubmorexa HOK
. ' [https://m.edsoo.ru/00addfe?)]
CBOWCTBaA Ha IIPUMeEpE XJIopa
XnopoBogopoa. ComnsHast
19 KHCIIOTa, XUMHUYECKHE bubnuoreka [JOK
CBOMCTBA, MOJTyYEHHE, [https://m.edsoo.ru/00ade104|
MIPUMEHEHHE
[IpakTrueckas padota Ne 2 o
teme «Ilosrydenue cossaHoM bubnuorexa [JOK
20 .
KHCJIOTHI, U3y4YEHHE €€ [https://m.edsoo.ru/00ade348|
CBOMCTB»
Brruunciienus o ypaBHEHUSIM
XUMHUYECKUX PEAKIUH, eCIu bubnnorexa [JOK
21
OJIMH M3 PEarcHTOB JaH B [https://m.edsoo.ru/00ade488|
M30BITKE
29 OO01mas XxapakTepucTukKa bubnunorexa [JOK
anemMeHToB VIA-rpymnmsl [https://m.edsoo.ru/00ade64a
AnnoTpornHbie MOIU(UKAIINH
P o , bubnmorexa [JOK
23 cepbl. Haxoxxnenue cepsl u €€

COEIMHEHU B IPUPOJE.

[https://m.edsoo.ru/00ade64a|
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XHWMHUYECKUE CBOMCTBA CEPBI

CepoBonopo, CTpoeHHE,

bubmuoreka [JOK

24 M3UYCCKUE U XUMUUYCCKHUE
¢ . [https://m.edso0.ru/00ade802|
CBOMCTBA |
Oxcuppl cepol. CepHast

o5 KHCIIOTa, (hu3nuecKue u bubnnorexa [JOK
XHMHYECKUE CBOMCTBA, [https://m.edsoo.ru/00adea28|
MIPUMECHCHHE
XUMHUYECKUE PEAKIINH,
JIeKAIUe B OCHOBE
MIPOMBIIIIICHHOTO CII0c00a Eub 1OK

nonroTeKa

26 MOJYYCHHUS CEPHOM KUCIIOTHI.

i P [https://m.edsoo.ru/00adec8a|
XHUMHUYECKOE 3arpsi3HEHUE .
OKpYXKaroIlen cpeibl
COCIMHEHUSAMU CEPhI

97 Brruncnenne maccoBoi 101 bubmuorexa [JOK
BBIX0/1a IIPOTYKTa PEaKIuu [https://m.edsoo.ru/00adec8a|
OO01mas XxapakTepuCcTHKa
anemMeHToB VA-Tpymmbl. A30T, BuG 10K
HOJIMOTEeKa
28 PaCHpOCTPANEHHIE B TPHPOAC, [https://m.edsoo.ru/00adeeab|
bu3HYECKHE U XUMHYECKHE — ' :
CBOMCTBA
AmMmuak, ero pusnyeckue u Eub 10K
noNMMoTeKa
29 XHUMHYECKHE CBOMCTBA,
[https://m.edsoo.ru/00adf004
MOJIy4eHHUE U TIPUMEHEHHE !
IIpakTuyeckas padora Ne 3 o
bubmuoreka [JOK
30 teMe «llonydyenune ammuaka, 1

HU3YYCHHUC CTO CBOMCTB»

[https://m.edso0.ru/00adf180|
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A3oTHAas KHCIIOTa, €8

31 ¢bu3nvecKne 1 XUMHUIECKHIE bubmorexa LIOK
5 [https://m.edsoo.ru/00adf306|
CBOWCTBA
Hcnonp3oBanue HUTPATOB U
COJIEW AMMOHMSI B Ka4ECTBE

32 MUHEpaJIbHBIX y100OpEHHH. bubnnorexa [JOK
XuMudeckoe 3arpsi3HeHHE [https://m.edsoo.ru/00adf518|
OKpYXKaroIlEen cpeibl
COCIMHCHUSIMH a30Ta
docdop. Oxcua pocdopa (V)

33 u (ocdopHas KUCIOTa, bubnnorexa [JOK
(bHU3NUECKIE U XMMUYIECKUE [https://m.edsoo.ru/00adf68a|
CBOICTBA, MOJTYyYEHUE
Hcnonws3oBanue docdaToB B

34 Ka4eCTBE MUHEPAIbHBIX bubnuorexa [JOK
ynoOpeHuii. 3arpsa3HeHne [https://m.edsoo.ru/00adfc20)|
MPUPOIHOM cpenabl hochaTtamu
Yraepo, pacpocTpaHEeHUE B BuGmorexa LIOK

3 HPHPOE, (bmnqe“cme 1 [https://m.edsoo.ru/00adfd9c|
XUMHUYECKHE CBOMCTBA
Oxcuppl yriaepoaa, ux
bu3nvecKre 1 XUMHUYECKHUE BuGorexa LIOK

3 CBOfiCTBA. JKOTOTHIECKIIe [https://m.edsoo.ru/00adfebe|
poOJIeMBI, CBSI3aHHBIE C
okcuzom yriepoaa (1V)

37 VYrosbHAs KUCIOTA U €€ COJIU bubmmorexa [TOK

[https://m.edsoo.ru/00ae006c|

38 [IpakTuyeckas padora Ne 4 o bubmuorexa [IOK

teme "[lonydenue

[https://m.edsoo.ru/00ae027¢|
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YTIIEKHUCIIOTO rasa.
KauecTBenHnast peakuus Ha
KapOOHaT-HOH"

[TepBoHauanbHBIC TIOHATHUS 00

bubmuoreka [JOK

39 OPTAHMHCCKHX BEIICCTBAX Kak [https://m.edsoo.ru/00ae054e|
0 COCIMHEHHSAX YIIIepoia
40 Kpemuuii u ero coeaunenus bubmuorexa LOK
[https://m.edsoo.ru/00ae080a|
[IpakTuueckas padora Ne 5.
41 Pemrenne skcnepruMeHTAIBHBIX bubnuorexa [JOK
3aja4 1o TeMe «BaxHeiimme [https://m.edsoo.ru/00ae0bf2|
HEMETAaJUTBI ¥ MX COSTMHEHHS»
KontponbHas padota Ne3d no
42 Teme «Baxneimue bubmmorexa LHOK
[https://m.edso0.ru/00ae0e18|
HEMETAJUTBl ¥ MX COCHHEHHS»
OOmmas xapakTeprcTHKa
XUMHYECKHUX 3JIEMEHTOB —
MeTayIoB. MeTayuinaeckas
43 CBSI3b M METaJNINYecKas bubmmorexa [TOK
) [https://m.edsoo.ru/00ae103e|
KpHCTaJUINYecKas peréTka.
duznyeckue cBoiicTBa
METaJJIOB
XUMHUUYECKUE CBOMCTBA
m METaJIJI0B. bu6mmoreka [JOK
DNEeKTPOXUMHYECKUHN PSiJT https://m.edsoo.ru/00ae1156|
HaINpsDKEHUH METAIIOB
O6mue crnocoObl MOTyIeHUS BuGmorexa LIOK
45 MeTtamioB. CriiaBsl.

Brrunciaenus mo YPaBHCHUAM

[https://m.edsoo.ru/00ae1156|
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XUMHUYECKUX PEAKIIUH, €CIIN
OJIMH U3 PEareHTOB COJICPKUT

pUMecHu
46 [TonsiTHe o xoppo3uu bubmmorexa [IOK
METaIlIoB [https://m.eds00.ru/00ae1278|
bu6mmoreka [IOK
47
Hlenosrere merans [https://m.edso0.ru/00ae14b2|
48 OKcHIbI U THAPOKCHIBI bubnuorexa [JOK
HATpUs U Kaus [https://m.edsoo.ru/00ae14b2|
49 [I{erouHO3EMENBHBIE METAILIIBI bubnnorexa [JOK
— KaJIbIUH U MarHUH [https://m.edsoo.ru/00ae15e8|
50 Baxneiimme coeinHEeHNS bu6mmorekxa [IOK
KaJbIHs [https://m.edsoo.ru/00ae15e8|
51 O06001eHne n
CUCTEMATH3aLMsl 3HAHUU
JKEcTkocTh BOABI M CLIOCOOBI bubmuoreka [JOK
52 .
e€ ycTpaHeHHUs [https://m.edsoo.ru/00ae1886|
[IpakTrueckas padota Ne 6 1o
53 Teme " JKECTKOCTH BOIBI U bubmnorexa HOK
. A . [https://m.edsoo.ru/00aelae8|
METOMbI €€ yCTpaHeHUs .
bubmuoreka [JOK
54 An i
TOMHHITH [https://m.edsoo.ru/00ae1c64|
AmdorepHble cBOICTBa bub6nuorexa [IOK
55
OKCHJa ¥ THIIPOKCH/IA [https://m.edsoo.ru/00ae1c64|
bu6mmoreka [JOK
56 X
ceso https://m.edsoo.ru/00ae1d86|
57 Oxkcupl, THAPOKCUIBI U COTH bubnmorexa [JOK

xenesa (1) u xemnesa (111)

[https://m.edsoo.ru/00ae35€6 |
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O00011IEHNE U

58
cUcTeMaTU3alus 3HaHUI
[IpakTuueckas padora Ne 7.
59 Pemenue s3xcriepuMeHTaNIbHBIX bubmmorexa [IOK
3aa4 1mo teme «Baxneiimme [https://m.edsoo.ru/00ae3de8|
METaJUTbl i UX COCTUHECHUS
Brrancienus o ypaBHEHUSIM
XUMHUYECKUX PEAKIUH, €CIIN
OJIMH M3 PEareHTOB JIaH B By 10K
nOIMoTEKA
60 M30BITKE WITA COJICPIKUT
Ak [https://m.edso0.ru/00ae1750|
npuMecH. Beraucnenus '
MacCOBOMU JIOJIH BEIXOJa
MPOIYKTa PEaKIHU
61 0O0001IeHne n
cucTeMaru3anus 3HaHUI
KontponbHas padota Ned o
62 Teme «Baxkneilme MeTamisl 1
UX COCTUHCHUS»
BemiecrBa u MaTepuaisl B
63 OBCEIHEBHOU KU3HU Eubmrorexa [OK
[https://m.edso00.ru/00ae3f50|
4eloBeKa
64 XHUMUUYECKOE 3arpsA3HEHUE bubnnorexa [JOK
OKpY)KaOIIeH cpeIbl [https://m.edsoo.ru/00ae4270|
65 Ponp xumuu B perieHnn bub6nuorexa [IOK
9KOJIOTMYECKUX TpoOIeM https://m.edso0.ru/00ae4270|
66 PezepBHblit ypok. O6001IeHNE bub6nuorexa [IOK
W CUCTEMATHU3aLMs 3HAHUN [https://m.edsoo.ru/00ae0dOa|
67 PezepBHblit ypok. O6001IeHNE bubmuorexa [IOK



https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae0d0a

U CUCTEMAaTHU3alMs 3HAaHUI

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

68

PesepBubiit ypok. O60011eHIE
M CUCTEMAaTHU3alys 3HaHUU

bu6mmoreka [IOK
[https://m.edsoo.ru/00ad9ch2)|

OBIIEE KOJIMYECTBO YACOB
I10 [TPOTPAMME
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https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2




YYEBHO-METOANUYECKOE OBECIIEYEHUE
OBPA3OBATEJBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI 1JIS1 YHEHUKA

8 KIIACC

Xumus. 8 knacc/l"'abpuensa O.C., OctpoymoB W.T'., Cnagkos C.A., AKIIHOHEPHOE OOIIECTBO
«M3narenbcTBO «IIpocBenienne»;

Xumus 8 kimacc. Xumus 8 kinacc: yueouuk / O. C. I'abpuens. — 8- uzf. npepad. — M. : JIpoda,
—2019r. 287 c.[1] c.: un. - (Poccuiickuii yueOHUK).

ISBN 978-5-358-21272-5

9 KUIACC

Xumus. 9 knacc/T'abpuensa O.C., OctpoymoB W.T., Cnaakos C.A., AKIIHOHEPHOE OOIIECTBO
«M3narenbcTBO «IIpocBenienmne»;

Xumus 9 xinace: yueonuk / O. C. I'aOpuensH. — 7-¢ u3a. npepad. — M. : IIpoda — 2019 r. 319, [1]
C. wi. (Poccuiickuii yueOHHK)

ISBN 978-5-358-21507-8

METOAUYECKHUE MATEPHAJIBI JJI5S1 YUUTEJIS

8 KIIACC

1. B momomis mkospHOMY yuutenio. M. FO. I'opkoBenko «Iloypounbie pa3paOOTKH MO XUMUHU K
yueonukam: O. C. I'abpuensua; H. U. Conuna, M. I1. Canuna; I'. E. Pyasurtuca, @. T
Denpamana» 9 xitace. «Bako», Mocksa 2005 r.

2. B momomps abutypuenty. O. C. I'abpuenss, U. I'. OctpoymoB «Xumusi». [locobue mis
IIKOJILHUKOB CTApIINX Ki1accoB u noctynarmux B BY3e1. [Ipoda, Mocksa 2005 r.

3. B momomps abutypuenty. P. A. Jlugun, B. A. Momnouko, JI. JI. AuapeeBa « Xumusi». s
IIKOJIbHUKOB CTapIInX KjiaccoB U noctynaroumx B BY3s1. Teopernueckue ocHOBBI. Bompochl.
3amauu. Tectsl. [log penakumeit nmpodeccopa P. A. Jluauna 3 — e uzganue, UCIIPaBICHHOE.
Hpoda, Mocksa 2004 r.

4. T'abpuensu O.C. [Iporpamma kypca xumuu Juist 8-11 kiaaccoB o01eo0pa3oBaTenbHBIX
yupexxaenuii. — M.: JIpoda;

5. N'abpuensan O.C. Xumus: 8 knacc | yueOHUK A1 00111e00pa30BaTeNIbHBIX YUPEKICHHUMA. — M.:
Hpoda.

6. T'abpuensu O.C. Mzyuaem xumuio B 8 ki1.. qumaktundeckue Matepuaibl / O.C. ['abpuensH,
T.B. CmupnoBa. — M. bnuk mitoc

7. I'abpuensan O.C., Bucko6oitaukosa H.II., SlmrykoBa A.B. HacTonbHast kHura yauresns.
Xumus. 8 ki1.: Metoauueckoe nocodue. — M.: Jlpoda,;

8. I'abpuensan O.C., Pynos H.H., ToakynoB B.. Xumuueckuii skcepuMeHT B MIKoJjIe. 8 Kiacc.
— M.: Ipoca

9. MunucrepctBo o0paszoBanus Poccuiickoit deaeparnmu. [IporpamMmer s
o01reo0pa3oBaTenbHbIX yupexaeHud. Xumus 8 — 11 kimaccel. -3-e u3gaHue, CTepeoTUITHOE -
Mockga; [Ipoda, 2002 r. (cTp. 26 — 37).

10. Pabouas nporpamma. Xumusi. K YMK O. C. I'abpuensna Jlabupunr. py. M3garensctBo
"Bako" 2016 T.

11. ®epepanbHOrO KOMIIOHEHTA TOCYJAPCTBEHHOTO CTaHAapTa 0011Iero oopa3oBaHus M0 XUMHUU
(Yacts 1. OcHoBHOE 00111ee 00pa3oBaHueE) JIJIsl OCHOBHOM 00111€00pa30BaTeIbHOM IIIKOJIBI B
COOTBETCTBHUU C CYIIECTBYIOIICH KOHIICTIIINEH XUMUIECKOTO 00pa30BaHusI.



12. Xumus: 8 kiacc: KOHTPOJIbHBIE U TPOBepoUHbIe padoThl K yueonuky O.C. ['abpuensna
«Xumus. 8 kimace» / O.C. I'abpuensH, I1.H. Bepeskun, A.A. Ymakosa u ap. — M. : [poda;
13. Xumus 8 knace. Xumust 8 knacc: yueonuk / O. C. ['abpuensn. — 8- uzn. npepad. — M. :
Jpoda, — 2019 r. 287 c. [1] . : un. - (Poccuiickuii y4eOHHK).

ISBN 978-5-358-21272-5

14. Xumusa B Tabaumax 8 — 11 kiacesl. CipaBouHoe mocodue. ABTop — coctaButens A. E.
Haconosa 10 — e m3nanue, crepeorunHoe. [Ipoda, Mocksa 2007 r.

9 KUIACC

1. B nomoms mkonbHOMY yuntento. M. 0. I'opkosenko «Iloypounbie pa3paboTKu o XUMHUHU K
yueOnukam: O. C. I'abpuensana; H. U. Conuna, M. I1. Canuna; I'. E. Pyasurtuca, ©. T
denpamana» 9 knacce. «Bako», Mocksa 2005 r.

2. B momomns abutypuenty. O. C. I'abpuenss, U. I'. Octpoymo «Xumus». [locodue mmst
IIKOJIFHUKOB CTapIIMX KJIACCOB M moctymnamux B BY3s1. [Ipoda, Mocksa 2005 .

3. B momomte adbutypuenty. P. A. Jluaun, B. A. Monouko, JI. JI. AunpeeBa «Xumust». Jlis
IIKOJBHUKOB CTApIIMX KJIACCOB M nocTtynaronmx B BY3sl. Teopetnueckue ocHOBBL. Bonmpocsl.
3amaun. Tectsl. [Tox penaknueii mpodeccopa P. A. Jlununa 3 — ¢ u3nanue, UCTIpaBICHHOE.
Hpoda, Mocksa 2004 r.

4. Tabpuensa O.C. [Iporpamma kypca xumun Juist 8-11 kaccoB 001meo0pa3oBaTeIbHBIX
yupexaeHuit. — M.: Jlpoda;

5. Xumus 9 knacc: yuebnuk / O. C. I'abpuensta. — 7-e u3a. npepab. — M. : JIpoda — 2019 r. 319,
[1] c. un. (Poccuiickuit yueOHUK)

ISBN 978-5-358-21507-8

6. 'aopuensu O.C. U3yuaem xumuio B 9 k1. auaakTuueckue matepuainst / O.C. abpuensH,
T.B. CmupHOBa. — M.: bauk mitoc

7. T'abpuensn O.C., Bucko6oitaukosa H.I1., furykoBa A.B. HacronpHas kHura yauTens.
Xumus. 9 k1. Meroaudeckoe nmocooue. — M.: Jlpoda,

8. I'adbpuensan O.C., Pynos H.H., TonkyHnoB B.. XuMuueckuii 3KkCriepuMeHT B IIKoJIe. 9 Kiiacc.
— M.: lpoda

9. MunuctepcTBo obpazoBanus Poccutickoit @eaepanuu. [IporpamMmmer 1is
00111e00pa30BaTEIbHBIX yUpekaeHud. Xumus 8 — 11 kaccel. -3-¢ u3gaHue, CTEPEOTUITHOE -
Mocksa; Ipoda, 2002 r. (ctp. 26 — 37).

10. Pabouas mporpamma. Xumus kK YMK O. C. I'abpuensina Jlabupunrt. py. MU3narenscTBo
"Bako" 2016 r.

11. ®epepanbHOro KOMIIOHEHTA TOCYJAPCTBEHHOTO CTaHIapTa 00111ero o0pa3oBaHusl 0 XUMUU
(Yactp 1. OcHoBHOE 00I1Iee 00pa30oBaHmue) Uil OCHOBHOM 00111€00pa30BaTeIbHOM MIKOJIBI B
COOTBETCTBUU C CYIIECTBYIOIICH KOHIICTIIUEH XUMUIECKOTO 00pa30BaHusl.

12. Xumus: 9 kitacc: KOHTPOJIbHBIE U TPOBepOoUHbIe padoThl k yuebHuky O.C. 'abpuensna
«Xumus. 9 ximace» / O.C. I'abpuensn, [1.H. bepeskun, A.A. Ymakosa u ap. — M. : lpoda;

13. Xumus 9 knacc: yueOonuk / O. C. ['abpuensH. — 7-¢ uza. npepad. — M. : Jlpoda — 2019 r. 319,
[1] c. un. (Poccuiickmii yueOnuk) ISBN 978-5-358-21507-8

14. Xumus B Tabaunax 8 — 11 kiacesl. CipaBouHoe nocodue. ABTop — coctaButens A. E.
Haconosa 10 — e u3nanue, crepeoruntoe. JIpoda, Mocksa 2007 r.



HOUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU UHTEPHET

8 KIIACC

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

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

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

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

5) http://www.zavuch.info/methodlib/136/30956/ (caiiT mis yauTenss XAMUU 1 OHOJIOTHH)
6)

http://elenahism.ucoz.ru/load/rabochaja_programma_po_khimii_10 klass_2_chasa_v_nedelju/1-
1-0-23

7) https://resh.edu.ru/subject/29/8/

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

9) http://chemistry. narod.ru XuMuK.py: caiiT 0 xumuu

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

11) TMopran Beepoccuiickoit onummuapl mkoiapHUKOB. http://rusolymp.ru/

12) Pycckuii oOpa3oBatenbHbIi noprai. http://www.gov.ed.ru

13) ®denepanbHbIi poccuiickuii 001eodpazoBarenbHbli moptai. http://www.school.edu.ru
14) denpepanphblil optan «Poccuiickoe obpazosanue». http://www.edu.ru

15) Topran komnauuu «Kupumt u Medoauii». http://www.km.ru

16) O6pasoBarenbHbIi mopTan «Yueda». http://www.uroki.ru

17) XKypuan «Kypnep obpazoBauus». http://www.courier.com.ru

18) XKypuan «Bectuuk obpazoanus». http://www.vestnik.edu.ru

19) Usznarennckuii qom «IIpodxuurax». http://www.profkniga.ru

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

21) ®dectuBaib nmegaroruueckuil uaeit «OTKPBITHIA yPOK» (M31aTEIbCKUM T0M «1 CCHTIOPS»).
http://festival.1september.ru

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

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

24) Unrepuet mopran Ipolllkomy.pyhttp://mww.proshkolu.ru/

25) http://www.mon.gov.ru MEHHCTEPCTBO 00pa30BaHKs U HAYKH.

26) Caiir CIIAM I'MA: PEIILTY BIIP, OI'D, EI'D, I'BD u LIT. https://sdamgia.ru

9 KJIACC

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

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

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

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

5) http://www.zavuch.info/methodlib/136/30956/ (caiiT anst yuuTenss XUMUU U OUOJIOTHH)
6)
http://elenahism.ucoz.ru/load/rabochaja_programma_po_khimii_10 klass 2 chasa v_nedelju/1-
1-0-23

7) https://resh.edu.ru/subject/29/9/

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

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

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

11) IMoptan Bcepoccuiickoii omuMuapl mKOJIbHUKOB. http://rusolymp.ru/

12) Pycckuii oOpa3oBaTenbHbli noprai. http://www.gov.ed.ru

13) ®denepanbHbIi poccuiickuii 00meoOpazoBarenbHbIi moprai. http://www.school.edu.ru
14) denpepanbHbiii nopran «Poccuiickoe obpazoanue». http://www.edu.ru



15) Iopran komnanuu «Kupumt u Medoauii». http://mww.km.ru

16) OOpa3oBarenbHbIi mopTan «Yueda». http://www.uroki.ru

17) XKypuan «Kypbep o6pazosanusi». http://www.courier.com.ru

18) XKypuan «BectHuk obpa3oBanus». http://www.vestnik.edu.ru

19) Uznatenbckuii nom «IIpodxuura». http://www.profkniga.ru

20) Uznarensckuii gom «1 ceHTsaOps». http://www.1september.ru

21) decTuBaib nenaroruueckuii uaei «OTKPBITHIA ypok» (M3AaTeIbCKHIA JOM «1 CEHTIOPS»).
http://festival.1september.ru

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

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

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

25) Caiir CIIAM T'MA: PELLTY BIIP, OI'3, EI'D, I'BD u LIT. https://sdamgia.ru

MATEPHAJBHO-TEXHUYECKOE OBECITEYUEHUE OBPA3OBATEJLHOTO
MPOLIECCA

YYEBHOE OBOPYJAOBAHHME

1) Texuuueckue cpeacTBa O0yICHHS:

1.TeneBusop (¢ AUaroHaabo SKpaHa He MCHee 72CM)
2. TlepcoHanbHBIA KOMIBIOTEP

3. Kononku

4. ITpuHTEp Na3epHBIMA

2) IleuaTHast IPOAYKIHS:

1. TIpaBuia TeXHUKH 6€30MaCHOCTH (CTEH]T SKCITO3UI[HOHHBIN)

2. [Tepuoaudeckas cucreMa XUMHUYECKHX 3aemMenToB J[.M. Menneneesa (cTeH
9KCIO3UIIMOHHBI)

3. PacTBOpMMOCTH COJICH, KUCIIOT M OCHOBAaHUH B BOZE (CTEH ] SKCIIO3UIIMOHHBIH)

4. IpaBuiia MOBEACHUS 00YyUJArONUXCS B KaOMHETe XUMHH (CTEH/T 9KCIIO3UIIHOHHBIH)
5. TlpaBwia noBeeHUs 00yJAIONIMXCS B KaOWHETEe XUMUU (MHCTPYKTAXKH TS TIPAKTHYCCKUX
paboT 1 1abOpPaTOPHBIX OIBITOB),

6. JleMoHCTpaIlMOHHBIE TAOJIMIIBI IO XUMUH

7. JleMoHCTpaIMOHHBIE TIJIAKATHI IO HEOPraHWUYECKOU XUMHUHU

8. KoMIIeKT mopTpeToB XMMHKOB

3) CneunanusupoBaHHas yaeOHass MeOeIb:

1. Jlocka ayquTOpHAasi ¢ MAarHUTHOW MOBEPXHOCTBIO M C MIPUCTOCOOICHUAMU /ISl KPETUICHUS
Tabmu, KapT

. CTOJ IeMOHCTPAIIMOHHBIN (M3 ABYX CEKIIHii)

. CTo mUCbMEHHBIN st yauTens (B KIIAaCCHOW KOMHATE M B JIAOOPAHTCKO)
. CToJIBI IBYXMECTHBIE YUEHUYECKHE B KOMILIEKTE CO CTYIbSIMHU

. Ctyn g yaurens

. [lIka¢bl cexkmoHHbIe A1 000PYAOBaHUS B TAOOPaHTCKON

. llkad BBITSHKHOU

. CTeHka IIKOJIbHAsS

. PakoBrnHa-Molika

O©COoOoO~NOOITD WN



10. Tymbouka
11. Crenp KIacCCHBIN YTOJIOK
12. Ceti¢ nns XpaHeHHsI pEaKTHBOB

OBOPYJIOBAHMUE Ui ITPOBEJAEHUSA ITIPAKTHYECKUX PABOT

VY4eOHo-npakTHYeCKOE U yueOHO-1a00paTopHOE 000PYJOBAHNE

1) [puGopsl, HAGOPHI MOCY/IbI K JTA00PATOPHBIX MPUHAIICHKHOCTEH IS XHMHUYECKOTO
JKCIIEPUMEHTA

OOwiero Ha3HA4YEHUS:

1. HarpeBarenbHbie MpuOOpHI (CIIUPTOBKA)

2. Jlocka JUIsl CYIITKH TTOCY/TBI

2) JleMOHCTpaIlMOHHBIC

1. HaGop mocyap!l ¥ MpUHAAIEKHOCTEH IS IEMOHCTPAIIIOHHBIX OTIBITOB MO XUMUHU

2. HaGop mocy/isl 1 PUHAICKHOCTEH [T BBITIOHEHUS MTPAKTHYECKUX paOOT 110 XUMHH
3. TatuB 11t AEMOHCTPAMOHHBIX PoOupok [1X-21

3) Crienmanu3upoBaHHbIC TPUOOPHI U AIAPAThI
1. Anmapart (mpubop) Ui MOTy4SHHUS Ta30B
2. [Tpubop st coOMpaHus ¥ XpaHESHUS Ta30B

4) KoMIUTEKTBI /17151 Ta00PATOPHBIX OMBITOB M MPAKTHYSCKUX 3aHSITUHN 10 XUMUHU
. Habop mocyiel 1 puHaUIeKHOCTEH U yICHHIECKOTO IKCTIEPUMEHTA

. Habop 6anok myist xpanenus tBepasix peakTuBoB (30 — 50 mu)

. Habop cxistHOoK ((py1akoHOB) TSt XpaHEHHST PACTBOPOB PEAKTHBOB

. Habop nmpo6upoxk (ITX-14, T1X-16)

. HarpeBarenu nmpubops! (cruprosku (50 mir)

. [Ipubop st momy4eHus ra3oB

. llITatuB mabopatopuslii xumuueckuit [IJIX

. HaGop mocyel 111 IEMOHCTPAIMOHHBIX B Ja00pAaTOPHBIX OIBITOB

. KomriekT BOpOHOK KOHYCOOOpa3HbIX

0. KoMIuieKT BOPOHOK IMJIMHIAPUICCKUX

1. BopoHka jenuTeabHas MIHHAPUICCKas

12. BopoHka kamnejiabHas

13. KoMIiekT K016 KOHUYECKUX

14. KoMmiekT ko0 KpyrioOHHBIX

15. KoMIuieKT K010 IUI0OCKOIOHHBIX

16. KoMriekT MeH3ypok

17. KoMITJIEKT XUMHUYECKUX CTaKaHOB

Hcnonb3yroT 11 MpOBEICHUS PA3IUYHBIX XUMHUYECKIX OTIepaIuil.

18. KoMIieKT HuInHApOB:

19. KoMmriekT minaresnei u J0kKeK AJIs BEIIeCTB!

20. KoMmieKT MeTalTn4ecKuX U3eIUid sl IEMOHCTPAIIMOHHBIX U TA00OPaTOPHBIX OMBITOB!
3aKUM BUHTOBOU, 3aKUM IPYKUHHBIH,

32)KUM TIPOOMPOYHBIH, JTOKKA JUISI CKUTAHUS BEIIECTB

21. Habop cTeKIsIHHBIX TPyOOK

22. Habop uznenuit u3 Gapdopa u ¢pasHca: crynka ¢ nectukom Nel Ne3, Turenb HU3KUH, daria
BBITIAPUTEIIbHAS, TPEYTOJIbHUK JUTS TUTIIS Neb.

P PO ~NOOTEE WNE

5) Monenun



KoHCTpyKTOp AJIs COCTaBIICHHS MOJIEKYJI

6) HarypasbHbie 00BEKThI KOJUICKIIUN

. AnmroMuHUH

. BosokHa

. KamenHbIi1 yroab v NpoyKThl €ro nepepadboTku
. Kayuyx

. MeTauibl U cIuiaBbl

. MuHepasbl 1 rOpHBIE TOPOIbI

. HedTp u BakHe#IME IPOYKTHI €€ MepepadboTKu
. [Imactmaccsl

. Tormuo

10. YyryH u cranp

11. lkana TBEpAOCTH

OCoO~NOUTS,WN P

7) PeaktuBbl

1. KucnoTa constHas

2. Hatop Ne 3 BC «Illemoun»
Kanus runpoxenn

Kanbsuus ruapokcuy

Hartpus rugpokcun

OTOensHo.
IM'mapoxcun aMmmoHus
IM'mapoxkcun meamn
IMaapokcun 6apust

3. OkcHapl METAJIIOB.
Oxkcun Gapust

Oxcun XKenesa (11)
Oxcua ATIOMUHUA

4. Metansl:

AmomMuHU# (TpaHyIbI)

XKeneso BoccTanoB. (IIOPOIIOK)

[{usk (rpanysibn)

XKene3o Merannyeckoe BOCCTAHOBJIEHHOE BOJIOPOIOM

5. Habop Ne 6 C «Opranuueckue BelecTBa»
I'excan

I'mroko3a

['munepun

dopmanH

MypaBbHHas KHCIOTA

Kucnora ykcycHas

OTaenbHo:
Hedts

A"

6. Habop Ne 7 C «MuHepanbHble y100peHus»



AmMoHMI cynbdar

Kanmii xnopucteiit

Kapbamuy (MoyeBnHa)

Hatpuesas cenurpa (HaTpuii a30 THOKUCIIBIF)
Cymnepdocdar rpanynmpoBaHHBII
Tpunarpuiipocdar rpanyIMpOBaHHBIH

OtnenbHO:
docdoputHas myka
Cymnepdocdat npocroit
Kanuiinas conb

7. Ha6op Ne 8 C «MoHUTBI»
AHUOHUT
Kartuonur

8. Habop 11 C «Comu 115t JEMOHCTPAITMOHHBIX OTIHITOBY
AMMuUak 0e3BOIHBIN

AMMOHHM YTIIEKHCIIBII

Kanuit yrnekucslii

Kanuit yrnekucisiii KUCIIbIid

Kamnit pocdopHokucbIit

Kanprmit hochopHOKUCTBIT

Kanpruit ¢hochopHOKHCIIBIN 0THO3aMEIICHHBIH

Hatpwit yrinexucibiii

Harpuit pochoprokucsiii 12-BoaHbIi

9. Habop Ne 12 BC «Heopranuueckue BeecTBa Aj1s JEMOHCTPAIIMOHHBIX OITBITOBY
Kanuii oaucteliit

Kanwii sxene3ncToCHHepoAUCThIN 3-X BOTHBIN

Kanuii »ene3ncTocuHepoucThii

Kanuit ponanucterit

Kanmit 6poMucThIii

Hatpwuii cepHOKUCITBIN

Harpuii yrnekucmuslii

Harpuii propuctsrii

Cepa monoras

10) Habop Ne 13 BC «I"anoreHuipm»
JInTui XJIOPUCTBIN

AMMOHUH XJTOPUCTBIN

bapuii xnopuctelii

XKeneso xnopHoe 6-BogHOE
Kanuit xnopuctsiii

Kanbumii xnopucterit

Marsuit XJIOpUCTBIN

Menp AByxjiopHcTas 2-BoiHAs
Harpuit xsmopuctsiii

[nHK XI0pUCTBIN

OTHenpHo:



Xnopun 6apust
XJIOpU aTrOMUHUSA

11. Ha6op Ne 14 BC «Cynbdater. Cynboputsl. Cynbpunsn
AJNIOMHAHHI CEPHOKUCIIBIN
AMMOHHMI CEpHOKHCIIBII

Kenesa cepHokuciioe 7-Mu BOJTHOE
Kaymii cepHOKUCIIBIN KUCIIBIN

Kaymii cepHOKHCIIBIN

Kanbiuii cepHOKUCITBIN 2-BOTHBIN
Kymnopoc xene3nsbiit

Kymnopoc menHbIi

Kymnopoc nmHKOBBII

Marunuii CepHOKHUCIIBIN 7-MU BOJTHBIN
Hatpuii ceprucTslii

Hatpwuii cepHOKUCITBIN 0€3BOTHBIN

12. HabGop Ne 16 BC
ANOMHUHMI TPaHYJINPOBAaHHBIN
Kemeso (1) oxcnn

Keneso kapOoHMIBHOE

Mens (I1) oxucs

[{yHK rpaHyIMpOBaHHBINA

13. HaGop Ne 17 C «Hutpatbi»
AMMOHHUN a30 THOKHCIBIN
Bbapwuii a30THOKUCIBII

Kamuii a30THOKUCHBIH
Kanpnumii a30THOKUCIIBIN
Hatpwit a30THOKHMCIBII
Cepebpo a30THOKHCIIOE

14. HaGop Ne 18 C «Coenunenust Xxpoma»
AMMOHHUS IBYXPOMOBOKHCIIBIH.

Kanust 1ByXpOMOBOKHCTBIH

Kanust XpoMOBOKHUCIIBIN

15. Ha6op Ne 19 BC «CoenuneHus MapraHiia»
Mapraniia A1ByOKHCh
Kanunii MmapraniioBOKuCIbIif

16. Ha6op Ne 21 BC «Heoprannueckue BemecTBa»
Kanpnus okuce

Mens (I1) ceprokucnas

Mens (1) yriekucnas ocHOBHast

Harpuit yrinexuciuslii

Hatpuit yriexkucislii KUCIIbI

OTaenbHo:
IIuHK a30THOKMUCIBIN
CBuHeIl 230 THOKHUCIIBIHN.



17. Ha6op Ne 22 BC «Muaukatopsr»
MeTunoBblil OpaHXKeBbIM, HHIUKATOP
®denondranent, UHAUKATOP

18. Marepuasisr:
AKTHBUPOBAHHBIN YIrOJIb

Basenun

Kanbuus kapoonat (Mpamop, med)
[Tapadun






