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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma 1O XMMHM Ha YpPOBHE OCHOBHOTO o0OIero oOpa3oBaHuUs
COCTAaBJICHA Ha OCHOBE TpeOOBaHUU K pe3ylbTaTaM OCBOCHHUS OCHOBHOM
o0pa3oBaTeaLHOM MPOrpaMMbl OCHOBHOTO OOIIEro 00pa3oBaHus, IPEICTABICHHBIX
B ®I'OC OOO, a Takxke Ha ocHOBe (enepanpHOil pabodeil mNporpammbl
BOCITUTAHUS U C YYETOM KOHIEIIIUHU MPENnoAaBaHusi yaeOHOro npeamera « XuMush»
B 00pa3oBaTeNIbHBIX opranu3anusx Poccuiickoit denepanun.

[Iporpamma 1Mo XuMuM Na€T MPEJCTaBICHUE O LENsAX, OOIeH cTpaTeruu
oOy4deHusl, BOCIUTAHUS M PaA3BUTUA OOYYAIOIIUXCS CPEACTBAMH Y4eOHOTO
npeaMera, yCTaHABJIMBAET 00s13aTeNbHOE peAMETHOE coJiepKaHue,
MpeayCcMaTPUBAET PACIpPENEICHUE €ro Mo KiaccaM MW CTPYKTYPUPOBAaHHUE 10
pa3denaM M TeMaM IPOrpaMMbl MO XUMHH, ONPEAENSIET KOJIUYECTBEHHBIE H
KaueCTBECHHbIC XapaKTePUCTUKHU COJIepKaHuUs, PEKOMEHIYEMYIO
MOCJIEAOBATEILHOCTh W3YYEHHUS] XUMHH C YY4ETOM  MEXKIPEIMETHBIX U
BHYTPHUIIPEIMETHBIX ~ CBSI3€H, JIOTMKM y4eOHOro TMpoliecca, BO3PACTHBIX
OCOOEHHOCTEW  O00ydYarolmuxcsi, ONpenensieT BO3MOXHOCTH TMpeAMeTa IS
peanuzanuu TpeOOBaHUN K pe3yibTaTaM OCBOCHHUS OCHOBHOM 00pa3oBaTebHOU
MporpaMMbl Ha YPOBHE OCHOBHOTO OOIIETO 00pa30oBaHMs, a TaKKe TPEOOBaAHUU K
pe3yabTaraM oO0y4YeHUs] XUMUU Ha YPOBHE 1ieJIed N3y4eHUs PEeAMETa U OCHOBHBIX
BUJIOB Y4EOHO-TIO3HABATEILHON JEATEIbHOCTH OO0YyYaromerocs MO OCBOCHHIO
y4eOHOTO CO/ICpKaHMS.

3HaHWE XWMHH CIY)KUT OCHOBOM Jyisi (OPMHUPOBAHUS MHUPOBO33PEHUS
o0yyJaroierocsi, ero MpeACTaBICHU O MAaTePUAIBHOM E€IUHCTBE MHUPA, BAKHYIO
pOJib UTpaOT (POpMHUPYEMbIE XMUMHUEH MPEICTABICHUS O B3aUMOIPEBPAIIECHUSIX
PHEPTrUM M 00 HBOJIIOIMU BEIICCTB B MPHUPOJE, O MYTSAX PEIICHHS TI00aTbHBIX
npoOJieM yCTOMYHMBOTO PAa3BUTHS YEIIOBEUECTBA — CBHIPHEBOH, YHEPreTHYECKOM,
MUILIEBOM U SKOJIOTHYECKON 0€30MacHOCTH, MPOOJIEM 31paBOOXPAHEHUS.

N3ydyeHnne xumuu:

CIOCOOCTBYET  pealiu3alldd  BO3MOXXHOCTEM  JJii  CaMOpa3BUTUA U
dbopMHpOBaHUS KYJIbTYphI JIMYHOCTH, €€ 00111el U QyHKIIMOHATLHON TPaMOTHOCTH;

BHOCHUT BKJIaJ] B (OPMUpOBAHUE MBIIUICHUS U TBOPUYECKHX CIOCOOHOCTEM
oOydJarommxcsi, HaBBIKOB HMX CaMOCTOSITENIbHOM  y4uyeOHOM  JIesTeIbHOCTH,
OKCIIEPUMEHTAIIbHBIX M HCCJIEIOBATEIbCKUX YMEHHUM, HEOOXOIMMBIX KaK B
MOBCEHEBHOM JXKM3HU, TaK U B TPO(PECCHOHATILHOM eI TEIbHOCTH;

3HAKOMHUT CO CHENU(GUKON HAYYHOTO MBIIUICHUS, 3aKJIaJIbIBAET OCHOBBI
LETTOCTHOTO B3IJIsiIa HA €UHCTBO MPUPObI U YEJIOBEKA, SBIISIETCS OTBETCTBEHHBIM
ATAroM B OPMHPOBAHUU €CTECTBEHHO--HAYYHOU IPaMOTHOCTH OOyYaroImunXcs;



CIIOCOOCTBYET (POPMUPOBAHUIO IIEHHOCTHOTO OTHOIICHHS K E€CTECTBEHHO-
-Hay4YHbIM 3HAHUSM, K IPUPOJIE, K UEJIOBEKY, BHOCUT CBOU BKJIAJl B SKOJIOTHYECKOE
oOpa3oBaHHe 00yJaIONTUXCS.

JlanHble HampaBlieHHS B OOYYEHMHM XMMUM OOECIEUYMBAIOTCA CIEIM(PUKON
collepKaHUsi  y4eOHOTro  MpeAMeTa, KOTOpbIM  SBIAETCA  MEAarorMyecKu
aJanTHPOBAHHBIM OTpa)K€HWEM 0a30BOM HAYKH XMMHUU HA ONPEIECIEHHOM JTare €€
pa3BUTHSA.

Kypc xumuu Ha ypoBHE OCHOBHOTO 0OIIIero 00pa3oBaHUsi OPUEHTUPOBAH Ha
OCBOCHHME OOYYAIOIIMMUCS CHUCTEMbI IMEPBOHAYAIBHBIX MOHSATHUN XUMHUHU, OCHOB
HEOPTaHUYECKOM XHMHU H HEKOTOPBIX OTIEIBHBIX 3HAYMMBIX MOHSITUN
OPraHUYECKON XUMUH.

CtpykTypa coaepKaHus MPOTPaMMBI IO XUMHUUA CPOpPMHUpPOBaHA HAa OCHOBE
CUCTEMHOTr0 moaxoja K €€ u3ydeHuro. Coaep:kaHue CKIAAbIBAETCS U3 CHUCTEMBI
MOHATUM O XUMHUYECKOM 3JIEMEHTE U BEIIECTBE U CUCTEMBI IIOHITUN O XUMUYECKOU
peakiuu. OO0€ 3TH CHUCTEMBl CTPYKTYPHO OpPTraHU30BaHbl 1O MPUHITUITY
MOCIIEIOBATEILHOTO Pa3BUTHS 3HAHUM HA OCHOBE TEOPETHUUYECKUX MPEIACTABICHUN
Pa3HOTO YPOBHSI:

— aTOMHO--MOJIEKYJISIPHOTO YYE€HUS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepuognueckoro 3akona J[. I. MeHeneeBa kKak OCHOBHOTO 3aKOHA XUMUH;

— YYEHHS O CTPOCHUM aTOMa U XUMUYECKOMN CBSI3H;

— TpEeACTaBICHUM 00 AICKTPOJMTUYECKON JUCCOIMALMM BEIIECTB B
pacTBopax.

TeopeTnueckue 3HaHHUS PACCMATPUBAIOTCA HA OCHOBE OSMIUPUYECKU
MOJIYYCHHBIX U OCMBICIICHHBIX (PAKTOB, PA3BUBAIOTCS MOCJIEIOBATEIHLHO OT OJTHOTO
YPOBHSI K JIPyromMy, BBITIOJNHSS (YHKIIMA OOBSICHEHUS M MPOTHO3MPOBAHUS
CBOMCTB, CTPOEHHUSI U BO3MOXXHOCTEH MPAKTUYECKOIO MPUMEHEHUS U TOIYyYCHHS
M3y4aeMBbIX BEIIECCTB.

OcBoeHue TmporpaMMbl IO XUMHUU  CIOCOOCTBYeT  (OPMHPOBAHUIO
IPEJICTABJICHNUS] O XUMUYECKOW COCTABIIAIOLICH HAYyYHON KapTUHBI MUPA B JIOTUKE
e€ CHCTeMHOW NpUPOJbI, IIEHHOCTHOTO OTHOIICHUS K HAy4YHOMY 3HAHUIO U
MeTOoJaM TO3HaHMUs B Hayke. M3ydeHue XUMUU MNPOUCXOAUT C MPUBJICUCHUEM
3HAHUW U3 paHee M3YUYEHHBIX YYEOHBIX NpeAMeTOB: «OKpyXKaromuil MUp,
«buosorus. 5—7 xkiacce» u «dusnka. 7 Kimacey.

[Ipy wu3yueHWH XUMHH TPOUCXOAWT (HOPMUPOBAHHE 3HAHUN OCHOB
XUMHUYECKON HayKH Kak 00JIaCTM COBPEMEHHOTO €CTECTBO3HAHUSI, MPAKTUYECKON
JEATEIbHOCTH 4YeJIOBEKa M KaK OJHOTO M3 KOMIIOHEHTOB MHMPOBOW KYJIBTYPHI.
3amaya y4eOHOTO mpeaMeTra COCTOUT B (POPMUPOBAHUU CHUCTEMBl XUMUYECKUX
3HAHUN — BaKHEUINX (paKTOB, IMMOHATHH, 3aKOHOB M TEOPETHICCKHUX TOJIOKEHUH,
JIOCTYITHBIX 00OOIICHU MHMPOBO33PEHUECKOTO0 XapakTepa, s3blka HAyKH, B



OpUOOIIEHUH K HAy4YHBIM METOJaM I[IO3HAHUS MpPH HM3YyUYEHUU BELIECTB U
XUMUYECKUX PEAKIUH, B (HOPMUPOBAHUH W PA3BUTUU MO3HABATEIHHBIX YMEHUN U
UX TPUMEHEHHWU B Yy4eOHO-TIO3HABATENbHOM U y4eOHO-HCCIEeI0BATEIbCKON
NesATEeIbHOCTH, OCBOCHHMM TpaBWJI 0€30MacHOro OOpalieHusi ¢ BEUIECTBaMU B
MOBCEHEBHOM >KU3HU.

[Tpu u3yyeHUn XMMHUU HAa YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHMs BaKHOE
3HAYEHHE MPUOOPENH TaKHUE LU, KaK:

— (¢GopMHpOBaHHE WHTEUIEKTYaIbHO Pa3BUTONW JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYAHHUYECTBY, CAMOCTOSITEIbHOMY MPHUHSITHIO PEIICHUH,
CHIOCOOHOM alanTUPOBATHCS K OBICTPO MEHSIIOIIMMCS YCIOBUSAM KHU3HU;

—  HampaBJIEHHOCTh OOy4YeHUST HA CHUCTEMAaTHYECKOE MPUOOIIECHHE
O0yJaromuxcss K CaMOCTOSITEIbHON MMO3HABATEIbHON JEATEIHOCTH, HAYYHBIM
METOJaM TO3HaHUs, (POPMHUPYIOIMIMM MOTHBAIIMIO U Pa3BUTHE CIOCOOHOCTEH K
XUMUH;

— o0ecredeHne yCaoBUid, CIOCOOCTBYIONIUX MPUOOPETEHUIO 00YyJarOIIUMHUCS
OTbITa PAa3HOOOPA3HOUN NEATETLHOCTH, IMO3HAHMUS U CAMOIO3HAHUS, KIIOUEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETCHIIUI), UMEIOIIUX YHHUBEPCAIbHOE 3HAUYCHHUE [IJIS
pa3IMYHBIX BUOB JESTEIBHOCTH;

— (¢opmupoBanue o0meNd (YHKIMOHAIBHOM M  €CTECTBEHHO-HAy4YHOMH
IPaMOTHOCTH, B TOM 4YHCJE YMEHUW OOBSCHATH U OICHUBATh SIBJICHUS
OKpY’KaIOIIer0 MHpa, WCIOJB3YS 3HAHWS U OIBIT, MOJyYEHHBIC MPU H3yUYEeHUU
XUMUHU, TPUMCHATh WX TPH PEIICHHH MpoOjeM B TOBCEAHEBHON >KM3HU U
TPYAOBOU JIESATEIBHOCTH;

— (QopmupoBanue y o0Oy4arommxcs TYMaHUCTHUYECKHX OTHOIICHUH,
NOHMMAaHUS LEHHOCTH XHUMHWYECKHX 3HAaHUW IS BBIPAOOTKH JKOJIOTUYECKU
1eJIeco00pa3HOro TMOBEAEHUS B OBbITY M TPYIAOBOM JEATEIBHOCTH B LEISAX
COXPaHEHUS CBOETO 3/10POBbsI U OKPYKAIOIIEH MPUPOIHON Cpeabl;

— pa3BUTHE MOTHUBAIIMM K OOYYEHHIO, CIIOCOOHOCTEW K CaMOKOHTPOJIIO U
CAMOBOCIIUTAaHMIO Ha OCHOBE YCBOEGHMsI OOILEYEIOBEYECKMX LEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOpPY MpOdUIIss M HANPABICHHOCTU JATbHEUIIETO
oOy4eHus.

OOmiee YMCIO YacoB, OTBEACHHBIX I HM3yYeHUs XHWMHW Ha YpPOBHE
OCHOBHOTO 00111eT0 00pa3oBanus, coctaBisieT 136 yacoB: B 8 kiacce — 68 gacos (2
yaca B HeJlel0), B 9 kiacce — 68 yacoB (2 yaca B HEZIEIIIO).



COAEPXKXAHUE OBYUYEHUA

8 KIIACC

IlepBoHaYaIbHbIC XUMHUYECKHE TOHATHS

[Ipenmer xumuun. Posib XMMHUM B )KU3HU Y€NIOBEKAa. XUMHS B CUCTEME HAyK.
Tena u BemiecTBa. DU3MYECKHE CBOWCTBA BEUIECTB. ATpPEraTHOE COCTOSTHUE
BemlecTB. [loHsATHE O MeToax MO3HAaHUS B XUMHUU. UHCThIE BEHIECTBA M CMECH.
CriocoObl pa3zeseHus cMecei.

ATOMBI ¥ MOJIEKYJBl. XHUMHYECKHE BJIEMEHTbl. CHMBOJIBI XUMHUYECKUX
aneMeHTOB. [IpocTsie U ClOXKHBIE BeliecTBa. ATOMHO-MOJIEKYJIIPHOE YUEHUE.

Xumudeckas ¢opmyna. BaJeHTHOCTP aTOMOB XHUMHYECKHUX JJIEMEHTOB.
3akOH TMOCTOSIHCTBA cocTaBa BemiecTB. OTHOCHTENbHAsE aTOMHAs Macca.
OTHOcuTENnbHAsT MOJIEKYJIsIpHAasi Macca. MaccoBasi A0JII XUMHUYECKOTO 3JIEMEHTA B
COEJIMHEHUHU.

KommuecTBo BemectBa. Moiib. MonsipHas macca. B3auMOCBSI3b KOJIMYECTBA,
Macchbl W 4YHCJIa CTPYKTYPHBIX €AMHUI[ BemiecTBa. Pacuétel mo Qopmynam
XUMUYECKUX COCTMHEHUM.

Du3NYEeCKUEe U XUMHUUYECKUE SBJICHUS. XUMHUECKas peakius U €€ MpU3HaKH.
3aKOH COXpaHEHUsI MAacChl BEIIECTB. XMMHUYECKUE ypaBHeHUs. Knaccudukarus
XUMHUUYECKUX PEaKIUi (COeTMHEHMS, Pa3JI0KEHUS, 3aMEIIeHUsI, OOMEHA).

Xumuueckuii IKCnepumMeHm:

3HAKOMCTBO C XMMHUYECKOW MOCY/I0H, MpaBWjiaMu paboThl B Jab0OpaTopuu U
npuémMamMu oOpalleHus: ¢ JIabopaTOpHBIM O00OpPYAOBAHHEM, U3YUCHHE U OMHUCAHUE
(¢u3MUecKuX CBOMCTB 00pa3lOB HEOPraHWUYECKHX BEIIECTB, HAOMIOJACHUE
¢u3nueckux (MJIaBJIEHUE BOCKA, TasHUE JbJa, PAaCTUPAHHE caxapa B CTYIIKE,
KUTCHUE W KOHJCHCAIMS BOJBI) U XUMHYECKUX (TOPEHHUE CBEUU, MPOKATHBAHUE
METHOM MTPOBOJIOKHU, B3aUMOJICHCTBHE MeJla C KUCIIOTOMN) SBJICHUM, HAOII0IeHUE U
OMHUCaHWE MPU3HAKOB MPOTEKAHUS XUMHUUYECKUX peakiuil (pa3jokeHue caxapa,
B3aMMOJIEUCTBUE CEPHOM KHUCJIOTHI C XJIOPUAOM Oapusi, pa3ioKeHHE TMAPOKCHIIA
meau (I1) mpu HarpeBaHuM, B3aMMOCHCTBHE kejie3a ¢ pactBopoM coyit meau (11),
U3Y4YeHHUE CIOCOOOB PA3JICICHHs] CMECE: C MOMOIIbI0 MarHuTa, (PUIbTpOBaHUE,
BbITIApUBaHUE, AUCTHWLIAIMA, XpoMaTorpadusi, MPoBEACHNE OYUCTKH MMOBAPEHHOMN
COJIM, HaONIOAEHWE W  ONUCAaHUE  PEe3yJbTaTOB  IPOBEACHMS  OMbITA,
WUTIOCTPUPYIOIIETO 3aKOH COXPaHEHUs MAacCChl, CO3/JaHHE MOJIEJEH MOJIEKYJ
(IIapoCTEepPKHEBBIX ).

BaxHeline npeacTraBuTe 4 HCOPraHUYECKHUX BeLIEeCTB

Bo3gyx — cMech razoB. CocraB Boznyxa. Kucimopon — anemMeHT U mpocToe
BelecTBo. Haxoknenuwe kuciopoia B TpUpoAe, (PU3MUECKUE U XUMHUYECKUE
cBoiictBa (peakuuu ropeHusi). Oxcunbl. Ilpumenenue xkucnopona. CrocoOsbl



MOJIYYCHHUST KUCIIopoda B JabopaTopuu W TPOMBINUICHHOCTH. KpyroBopor
Kuciopoaa B mpupoae. O30H — ajutoTportHas MoAuGUKAIIS KACIOPOaa.

TermnoBoit 3¢(deKT XUMHUECKON peaklud, TePMOXHMUYECKHE YpaBHEHHUS,
DK30- M DHAOTEPMHUYECKHE peaKiuu. TOIUIMBO: yrojb W METaH. 3arpsA3HEHUE
BO3]lyXa, YCUJICHHE MMAPHUKOBOTO 3(pdekTa, pazpylieHrne 030HOBOTO CIOSI.

Bonopon — nsnemMeHT um mpocrtoe BemecTBO. HaxoxaeHue Bogopona B
npupoae, GU3NYECKHEe ¢ XUMHUYECKHE CBOWCTBA, MPUMEHEHHE, CIIOCOOBI
noixyuyeHus. KucmoTsl u comnu.

Monsipabiii 00BEM ra3oB. PacyéTel Mo XUMUUECKUM YPaBHEHUSIM.

duznyeckue CBOMCTBa BOnbl. Boma kak pactBoputelib. PacTBOpEI.
HacplllieHHbIE M HEHACBIIIEHHBIE PacTBOPHI. PacTBOpUMOCTH BEIIECTB B BOJIE.
MaccoBasi 107151 BelllecTBa B pacTBOpE. XUMHUUYECKUE CBOMCTBA BOAbL. OCHOBaHUSI.
Ponp pacTBOpoB B IpUpOJI€ U B KU3HU 4YeloBeka. KpyroBopoT Bonbl B IPUPO/IE.
3arps3HeHne NpUPOIHBIX BoJI. OXpaHa U OYMCTKA MPUPOJHBIX BOJ.

Knaccuduxanus neopranndeckux coenuneHuit. Oxcunbl. Knaccuduxanus
OKCUJIOB:  cojieoOpaszywoniue (OCHOBHBIE, KHUCJIOTHBIC, aM(OTEpHbIE) U
HecosneoOpazyronue. Homenknatypa oxcujoB. Dusnueckue U XUMHYECKHUE
CBOMCTBA OKCUIOB. [lonyueHnne okcuaos.

OcHoBanus. Knaccudukanuss ocCHOBaHMM: MIENOYM W HEPACTBOPUMBIC
ocHoBaHuA. HoMeHknatypa ocHoBaHni. PU3MYECKHE W XUMHUYECKHE CBOMCTBA
ocHoBaHuU. [lonydyeHre OCHOBaHUM.

Kucnotel. Knaccuduxanus kucnor. Homenknarypa kucior. Ousndeckue u
XMMHUYECKUE CBOWCTBAa KHUCHOT. Psan axktuBHoctn meramnoB H. H. bekerosa.
[TonydyeHue KUCIOT.

Comu. Homenknatypa coseil. @U3NYECKUe U XMMHUYECKUE CBOMCTBA COJICH.
[lonyuenune cosen.

['eneTnyeckas CBSI3b MEXKY KJIaCCaMU HEOPTAHUYECKUX COEAUHEHHUI.

Xumuueckuii IKCnepumenm:

Ka4ECTBEHHOE OMPEIECIICHUE COECPKaHU KUCIOpOAa B BO3AYyX€, MOTyUYEHHUE,
coOupaHue, pacrno3HABAaHWE M HU3YUYCHHE CBOMCTB KHUCIOpPOJa, HAOII0ICHUE
B3aMMOJICHCTBUSL BEIIECTB C KHUCJIOPOJAOM M YCIOBUSI BO3HUKHOBEHUS U
MpeKpalleHuss TopeHus (Mmokapa), O3HAKOMJICHHE C OOpa3laMH OKCHIOB U
OMHMCAHWE WX CBOWCTB, MOJy4YeHUE, COOMpaHHE, PACMO3HABAHWE W W3YYCHHE
CBOMCTB BOJIOpo/a (TOpeHHe), B3auMozeicTBre Bojgopoaa ¢ okcuaoM meau (1)
(BO3MOKHO HCIIOJIb30BaHUE BUJIEOMATEPUATIOB), HAOIIOJEHUE OOpa3llOB BEIIECTB
KOJMYECTBOM | MOJIb, HCCIEOBAaHUE OCOOCHHOCTEW PACTBOPEHHS BEIIECTB C
pPa3IMYHOM PACTBOPUMOCTBHIO, IPUTOTOBIIEHUE pPACTBOPOB C OMNPEIEIEHHON
MacCOBOM J0Jiel pacTBOPEHHOTO BEIIECTBA, B3aUMOJICHCTBUE BOAbI C METAIJIAMU
(HaTpyeM ©  KajubllueM) (BO3MOXHO HCIIOJb30BaHHWE BHUEOMATEpHAIIOB),



WCCJICIOBAaHUE OO0pPa3IOB HEOPTaHWYECKUX BEIIECTB PA3IUYHBIX KIIACCOB,
HaOJFOICHNE W3MEHEHUS OKPACKH MHIUKATOPOB B PACTBOPAX KUCIOT M IIEIOUYEH,
uzydyeHue B3aumozeiictBusa okcuga meau (1) ¢ pacTBopoM cepHOW KHCIIOTHI,
KHCJIOT C METajulaMHi, peakUWil HEUTpal3aluH, IOJTYYEHHE HEPACTBOPHUMBIX
OCHOBAHUM, BBITECHEHHWE OJIHOTO MeETajla JPYTMM M3 pacTBOpa COJIM, PEIICHUE
AKCIEPUMEHTANbHBIX 33/lad Mo TeMme «BakHeillne KiIacchl HEOPraHUYECKUX
COEIMHECHUI.

IMepuoanueckui 3axkoH u Ilepuoguueckass cucreMa XHUMHYECKHX
iemeHnToB JI. NU. MengeneeBa. CtpoeHne aroMoB. XHMHYECKasi CBA3b.
OKHCIANTETBLHO-BOCCTAHOBUTEILHbIC PEAKIIMHU

[lepBble MOMBITKK KIAaCCU(PUKAIMM XUMUYECKUX 3JeMeHTOB. lloHsiTHe O
rpynmnax CXOJHBIX 3JIEMEHTOB (ILEJIOYHBIE M MIECJTOYHO3EMEIbHbIE METAILIBI,
raJIOreHbl, UHEPTHBIC Ta3bl). DJIEMEHThI, KOTOPhIE 00pa3yoT aM(pOTEPHBIE OKCHIbI
U TUAPOKCHUJIBI.

[lepnonmueckuit 3axoH. [leproanyeckas cucreMa XMMUYECKHUX 3JIEMEHTOB /1.
N. MengeneeBa.  KopoTkonepuonHas ©  JIuHHONEepuoAHas  (OpPMbI
[Tepronnueckoii cucrembl xumuueckux anmemMeHToB [[. . Menneneesa. [lepuoast
u rTpynmbl. OuU3WyecKUd CMBICH MOPSAKOBOTO HOMEpPA, HOMEPOB NEPUOAA U
TPYIIIBI AJIEMEHTA.

Crpoenne atomoB. CocTaB aTOMHBIX saep. M3oTomnel. DnekTtponsl. CTpoeHue
ANIEKTPOHHBIX  000JI0OYEK aTOMOB TepBbIX 20 XUMHMYECKHUX DJIEMEHTOB
ITepuonnueckoin cucremsl J[. WM. MenneneeBa. XapakTepUCTUKAa XUMHUYECKOIO
3JIEMEHTA T10 ero noyoxeHuro B [lepuonnueckoit cucreme 1. 1. Menneneena.

3aKOHOMEpPHOCTH HM3MEHEHUSl pajJhyca aTOMOB XUMHUUYECKUX BJIEMEHTOB,
METAJTHYECKUX U HEMETAJUIMYECKUX CBOMCTB MO IrpyIaM U epuoaam.

3nauenue [leprnonnueckoro 3akona u [leppoandeckoil CuCTEMbl XUMHYECKHUX
JJIEMEHTOB Ui pa3BUTUA Hayku W mpaktuku. [[. . MenneneeB — yuyéHbli U
IpaKIaHUH.

Xumudeckass cBa3b. KoBajieHTHass (TOJisipHass W HEMOJISIpHAs))  CBSI3b.
DJEKTPOOTPULIATENBHOCTh XUMUYECKUX 31€EMEHTOB. IOHHAs CBA3b.

Crenenb  okuciieHUs.  OKHCIUTEIBHO--BOCCTAHOBUTEIBHBIE  PEAKIIHH.
[Ipornecchbl OKMCIEHUs U BOCCTaHOBIEHUS. OKUCIUTENN U BOCCTAHOBUTEH.

Xumuueckuii IKcnepumenm:

H3y4eHHEe OOpaslloB BENIECTB METAUIOB M HEMETAIOB, B3aUMOJICHCTBUE
TUIPOKCHAA LHMHKA C pPACTBOPAMHM KHUCJIOT W IIEJIOYEH, MPOBEICHUE OIBITOB,
WUTIOCTPUPYIOLIUX ~ MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKIUi
(ropeHue, peakiu pa3aoKeHUs, COCAMHEHNUS).

Mesicnpeomemnmnuie ceasu



Peanuzanus MeXNpeIMETHBIX CBSI3€M MpPU U3YYEHUM XUMHUHM B 8 KJacce
OCYIIECTBJISIETCS 4Yepe3 WCIOJIb30BaHME KaK OOIMX EeCTECTBEHHO--HAYYHBIX
MOHSATUM, TaK W MOHATHUM, SIBISIONIMXCS CUCTEMHBIMH JJISI OTJEIBHBIX MPEAMETOB
€CTECTBEHHO--HAYYHOT'O LIMKJIA.

OO01Me ecTeCTBeHHO--HAy4YHbIE TOHATHS: HAyYHbIN (akT, TUNoTe3a, TEOpHs,
3aKOH, aHalW3, CHHTE3, Kiaccu(duKaius, TMepUoIUNIHOCTh, HAOII0ICHHE,
AKCHEPUMEHT, MOACIUPOBAHUE, UBMEPEHUE, MOJICIIb, SIBJICHUE.

@usnka: Marepus, aTroM, D3JJIEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIHU],
M30TOIIbI, PAJUOAKTUBHOCTh, MOJIEKYJA, SJIEKTPUUYECKHUIN 3apsll, BEIIECTBO, TENO,
00BEM, arperaTHoe COCTOSIHUE BEUIECTBA, ra3, (U3MYECKUE BEIUYMUHBI, €IUHUIIBI
U3MEPEHUS, KOCMOC, IJTAaHETHI, 3BE31bI, COHIIE.

buonorus: porocunTes, apixanue, buocdepa.

['eorpadusi: armocepa, ruapochepa, MHUHEpaNbl, TOPHBIE TMOPOJBI,
MOJIE3HBIE UCKOMAEMBbIE, TOILUIUBO, BOJIHBIE PECYPCHI.

9 KUJIACC

BemecTBo U XMMHUYecKasi peaKkIus

[lepnommueckuit 3akoH. [leprognyeckas cucreMa XMUMUYECKUX 3JIEMEHTOB /1.
. MengeneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHUU CBOWCTB
XUMUYECKUX DJJIEMEHTOB TIEPBBIX TPEX MEPHUOJOB, Kalaus, KaIbLUA U HX
COCMHEHUM B COOTBETCTBUU C TIOJOXKEHHEM 3JIEMEHTOB B llepuoanueckon
CHUCTEME U CTPOCHUEM MX aTOMOB.

CrpoeHre BellecTBa: BHIBl XUMUYECKOW CBSI3U. THIBI KPUCTAIIMYECKHUX
PEUIETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT THIIA KPUCTAJUIMUECKON PEIIETKU U
BUJIa XUMHUYECKOM CBS3H.

Knaccuduxanyss 1 HOMEHKJIATypa HEOPTraHUYECKUX BEIIECTB. XUMHUYECKUE
CBOMCTBA BENIECTB, OTHOCSIIMXCS K Pa3IMYHBIM KJaccaM HEOPTraHUYEeCKUX
COEIMHEHUI, TEHETUYECKAasl CBSI3b HEOPTaHUUYECKUX BEUIECTB.

Knaccudukaiuysa XuMA4ecKUX peakiuii Mo pa3audHbIM MPU3HAKaM (IO YUCITY
U COCTAaBy YYacTBYIOIIMX B PEAKIUM BELIECTB, MO TerioBomy 3ddekty, Mo
W3MEHEHUIO CTEMEHEeW OKMCIICHUSI XUMUYECKUX AJIEMEHTOB, TI0 0OpaTUMOCTH, IO
YYaCTHUIO KaTajln3aTopa). DK30- U SHJIOTEPMUUYECKUE PEAKIIMH, TEPMOXUMHUYECCKUE
YpaBHEHMUS.

[Tonsitue 0 ckopocTH xXumMudeckoil peakuuu. [loHsTre 00 OOpaTUMBIX H
HEOOPATUMBIX XUMUUYECKUX peakiusax. [IoHsATHEe 0 TOMOTeHHBIX M T€TEPOreHHBIX
peakuusx. [lonstue o karanuse. [lonsTne o xumMmruyeckoM paBHoBecuu. DakTopsbl,
BIIMSAIONIME HA CKOPOCTh XHMHUYECKOW PEAKIMU U TMOJOXKEHUE XUMHUYECKOTO
paBHOBECHSI.

OKHUCITUTETFHO-BOCCTAHOBUTENILHBIE  PEAKIMK,  AJIEKTPOHHBIM  OanaHc
OKHCIIUTENIbHO-BOCCTAHOBUTEIBLHOM peaKIuu. CocraBiieHue ypaBHEHUI



OKHCJIUTEIBbHO--BOCCTAHOBUTENIbHBIX ~ PEAKUUMA C  HCHOJIb30BAHUEM  METOJa
3JIEKTPOHHOTO OanaHca.

Teopus 3MEKTPOIUTUYECKON AUCCOLMALIMH. DIEKTPOIUTHI U HEIJIEKTPOJIUTHI.
KaTtnonsl, annoHbl. MeXaHU3M [HCCOLMAIIMU BEIIECTB C Pa3JIMYHBIMU BUIAAMU
XUMHU4ecKoi cBsizu. CteneHb auccouuanuu. CUIIbHBIE U ClIa0ble 3JIEKTPOJIUTHI.

Peakiun noHHOTO 0OMEHa. Y CI0BHS MPOTEKAHUS PEAKIIUH HOHHOTO OOMEHa,
MOJHBIE M COKpall€HHbIE HMOHHBIE YypaBHEHHUs peakiuil. CBOMCTBAa KHCIOT,
OCHOBAaHMM U cojJell B CBeTe TMpPEACTaBICHUN 00 AIEKTPOIUTHYECKOU
nuccounanyu. KauectBeHHble peakiii Ha MOHBL. [[OHSATHE O THapOIN3E CONE.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHHME C MOJEIISIMA KPUCTALUIMYECKUX PEHIETOK HEOPraHUYECKHUX
BCII[ECTB — METAIOB W HeMeTaUIoB (Tpadura W anmasa), CIOKHBIX BEIIECTB
(xJopuaa HaTpuUs), UCCIEIOBAHNE 3aBUCUMOCTH CKOPOCTH XUMHUYECKOW peaKIuu
OT BO3JICUCTBUS PA3IUYHBIX (HAKTOPOB, HCCIEIOBAHUE HIIEKTPOIPOBOTHOCTH
pPacTBOpPOB BEWIECTB, IMpOLECCa AWCCOLMALMU KHUCIOT, IIEJIOYEed H  COJIeU
(BO3BMOKHO  HCIOJIb30BAHME BHUACO MAaTE€pUANIOB), MPOBEICHUE  OIBITOB,
WUTIOCTPUPYIONIUX ~ MPU3HAKK  TMPOTEKAaHUS  peakluil  HMOHHOro  OOMeHa
(oOpazoBanue ocajaka, BBIJIEJICHHE Tas3a, oO0Opa3oBaHHWE BOJbI), OIbBITOB,
WUTIOCTPUPYIOIIUX ~ MPUMEPBI  OKUCIUTEIBbHO-BOCCTAHOBUTEIIBHBIX  PEaKUUU
(ropeHue, peakiuu pa3fioKEHUs, COSUHEHHUs), pAcliO3HABAHUE HEOPTraHUYECKUX
BEIIECTB C I[IOMOIIBIO KAYECTBEHHBIX pPEAKIMA HA HOHBI, PEHICHUE
DKCIIEPUMEHTAJIBHBIX 3a/1a4.

Hemerajuibl 1 UX COeAMHEHUS

OO6mast xapaktepuctuka TranoreHoB. (OCOOEHHOCTH CTPOCHHS aTOMOB,
XapakTepHble cTerneHu okucieHus. CTpoeHue W (Ppu3nueckue CBOMCTBA MPOCTHIX
BEIIECTB — TajlloreHoB. XWMHYECKHE CBOWCTBA Ha MOpUMEpEe  XJopa
(B3aUMOJEHCTBHE C METaUlaM{, HEMETaUIaMy, IIeJI0YaMH). XJIOPOBOJOPO/I.
CossiHass KUCJIOTAa, XMMHUYECKUE CBOMCTBa, MOJydyeHHE, NpuUMeHeHue. JlelicTBue
XJIOpa M XJOPOBOJOPOAA HA OpPraHW3M YeJIOBeKa. BaXHEWIHWe XJIOpUIbl U HX
HAXOXJCHUE B MPUPOJIE.

Oo6mas xapakrtepuctuka s1nemMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTepHbIe cTereHu okucieHus. CTpoeHue u (HU3MYECKHUE CBOMCTBA
MIPOCTHIX BEIIECTB — KUCIOPOAA U Cepbl. AJIOTPOITHbIE MOAU(DUKAIIMN KUCIOPOIa
U cepbl. XuMUYecKue cBoilcTBa cepbl. CepoBOOPOJ, CTpOCHUE, (PU3HUYECKHE U
XUMHUYECKUE CBOMCTBA. OKCUIBI CEpbl KaK MPEACTABUTEIN KUCIOTHBIX OKCHJIOB.
CepHas kuciora, (QHU3HUECKHE W XHMHYECKHE CBOMCTBAa (0OIME Kak
MPEACTaBUTENST Kjacca KHCIOT W chenupuieckue). XHWMHUYECKHE pPEaKIuHu,
JeXalue B OCHOBE MPOMBIIUICHHOTO CHOCO0a MOJYYeHUsSI CEPHOM KHCIIOTHI.
[Ipumenenue cepHoi KucaoThl. COaM CEpHOM KUCIOTHI, KAYECTBEHHAs pEAKIMs Ha



cyiabdaT-uoH. HaxoxaeHue cepbl u €€ COCOUHEHHH B MpHUpPOAE. XUMHUYECKOE
3arpsi3HEHHE OKPY’KAIOIIEH Cpeabl COECIMHEHHUSIMH Cepbl (KHCIOTHBIE JOXKIH,
3arpsi3HEHUE BO3/1yXa U BOJIOEMOB), CIIOCOOBI €T0 MPEA0TBPAIICHHUS.

OOmast xapakrepucTuka 37eMeHTOB VA-rpynnbel. OCOOEHHOCTH CTPOEHUs
aTOMOB, XapaKTEpHbIE CTEMEHU OKHUCIECHUS. A30T, paclpOCTPAHEHHUE B MPUPOJIE,
dusznyeckue U XxuMudeckue cBoiictea. Kpyrosopor a3ora B nmpupoe. AMMHaK, ero
duznyecKkre u XMMHUYECKHE CBOMCTBA, MOyuyeHue U npuMenenue. Coiau aMMOHus,
ux pU3NUECKUEe U XUMUYECKUE CBOWMCTBA, MpUMeHeHHe. KauecTBeHHas peakiius Ha
WOHBI aMMOHMS. A30THasl KHUCJIOTa, €€ ToJlydeHHe, (U3MYECKUE U XHUMHYECKUE
CBOiicTBa (0OIIME Kak TMpeJCTaBUTENS Kilacca KHUCIOT U  chenudpuyecKue).
Hcnonb3oBaHue HUTPATOB M COJIEM aMMOHHUSI B KauyeCTBE MHHEpAIbHBIX
yIo0peHnil. XuMUYECKOE 3arpsi3HEHUE OKPYKAIOIIEH Cpebl COETMHEHUSIMH a30Ta
(KUCIIOTHBIE JIOXKIM, 3arpsi3HEHUE BO3/AyXa, MHOYBbI U BOJMOEMOB). dDocdop,
ayoTpornHele Moaupukauuu ¢docdopa, u3NUECKUEe U XUMUYECKUE CBOMCTBA.
Oxcug docdopa (V) u bochopHas kuciaota, Pu3NIecKue U XUMHUIECKHUE CBOMCTBA,
nosyuenue. Mcnonp3oBanue GpocharoB B KaUeCTBE MUHEPAIBHBIX YI0OPEHUH.

Oo6mas xapakrtepuctuka 3neMeHToB |V A-rpynmnbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB,  XAapaKTEpHBIE  CTEIIEHH  OKHUCJIEHUS.  YIJEpoA,  aJUIOTPOIIHbBIE
Moau(pUKalMM, PACIpOCTpaHEHHE B MNpUPOAE, (U3MUECKHE U XUMHUYECKHUE
cBoiicTtBa. Ancopouus. Kpyrosopot yriepona B npuponae. Okcuabl yriepoja, ux
du3nueckue M XUMHUYECKHE CBOICTBA, JEHCTBUE HA JKUBBIE OpPraHU3MBI,
NOJlyY€HUE U MPUMEHEHHE. DKOJIOTMYECKUE MPOOJIEMBbl, CBA3aHHBIE C OKCUIAOM
yraepona (1V), rumoresa riao6ambHOrO TOTEIJICHUS KIMMaTa, MapHUKOBBIN
addekr. YronpHas KuciaoTa U €€ coM, uX (PU3NUecKue U XMMHYECKHUE CBOMCTBA,
noJiyueHue U mnpuMeHeHwe. KauecTBeHHass peakuus Ha KapOOHAT-MOHBI.
Hcnonb3oBaHue KapOOHATOB B OBITY, MEIULHUHE, TPOMBIIUIEHHOCTH U CEIbCKOM
XO34UCTBE.

[TepBoHayasibHbIE MOHATHS 00 OPraHUYECKUX BEIIECTBAX KAK O COCIUHEHMSIX
yriaepoja (MeTaH, 3TaH, TUJIEH, alleTUIIEH, TaHOJI, TJIMLEPUH, YKCYCHAsI KUCTIOTA).
[IpupogHble HMCTOYHUKK YIIEBOAOPOAOB (yrojib, MPUPOJIHBIA Ta3, HEPTH),
NPOAYKThl UX mepepaboTku (OE€H3MH), UX POJb B OBITY MU IPOMBIIUICHHOCTH.
[TonsiTe 0 OMOJIOTUYECKU BAXKHBIX BEILIECTBAX: XKMpax, OeKax, yriieBojax — 1 ux
poJiM B JKH3HM YEJIOBEKa. MaTepuanbHOE €IWHCTBO OpPraHUYEeCKUX U
HEOPTraHUYECKUX COCJIMHEHU.

KpemHuuii, ero ¢usnueckue M XHUMHUYECKHE CBOMCTBA, IMOJIyYEHUE U
npuMmeHenue. CoenuHeHHs KpeMHusi B mnpupoze. OOmue mnpeacTtaBieHuss 00
okcusie kpemaus (IV) u kpemuueBoi kuciore. CHIMKAThI, UX UCIIOJIb30BAaHUE B
ObITY, B MPOMBIIUICHHOCTH. BaxxHeine cTpouTelbHble MaTepHallbl: KepamHKa,



CTEKJIO, IIEMEHT, O0eToH, kene300eToH. [Ipobiaembr 6€30macHOr0 MCIOIB30BAHUS
CTPOUTENIbHBIX MAaTEPUAJIOB B OBCEHEBHOM JKU3HHU.

Xumuueckuii IKCnepumenm:

U3ydeHue 00pa30B HEOPraHUYECKHUX BEIIECTB, CBOMCTB COJITHOW KHUCIIOTHI,
MPOBE/ICHUE KAYECTBEHHBIX PEaKIMi Ha XJIOPUJI-MOHBI U HAOIOJCHUE MPU3HAKOB
WX TIPOTEKAHWsI, OMBITHI, OTpaKalwmue (PU3NUECKHe W XUMHYECKHE CBOMCTBA
TraJOr€HOB M WX COEIMHEHHH (BO3MOXKHO HCIIOJIb30BAaHWE BHUAEOMATEPUATIOB),
O3HAKOMJIEHHE C 0O0pa3laMu XJOPUAOB (TaJOre€HUIIOB), O3HAKOMIJICHHE C
oOpaslamu ceppl €€  COeQUHEHUSMU  (BO3MOXKHO  MCIOJIb30BaHHUE
BUJIEOMATEPHUAITIOB), HAOIIOICHHE TIpoliecca OOYTIIMBaHUs caxapa IMoJ JACUCTBUEM
KOHIICHTPUPOBAHHOM  CEPHOM  KHUCJIOTBI, M3y4YEHUE XHMHYECKHX CBOMCTB
pa30aBJICHHOI CEepHOM KUCIOTHI, MPOBEICHNE KAUeCTBEHHON peaKIK Ha Cyibdar-
MOH W HAOJIOJieHWEe TpHu3HaKa €€ MPOTeKaHWs, O3HAKOMIICHHE C (HU3UYECKUMU
cBoiicTBaMu a3zora, ¢ochopa MU HUX COCIUHEHHH (BO3MOXKHO HCIIOJIb30BaHUE
BHJIEOMATEpUAIIOB), oOpa3liaMu a30THBIX U (POCHOPHBIX YIOOpEHUH, MOTyYeHUE,
coOupaHue, pacro3HaBaHWE€ M M3YYEHHE CBOICTB aMMHaKa, IPOBEJCHHE
KaueCTBEHHBIX PEaKIMii Ha MOH aMMOHMS U ¢ocdaT-uOH U U3YyUYEHHUE MPU3HAKOB
UX IPOTEKaHHUsI, B3AMMOJICHCTBUE KOHIIEHTPUPOBAHHON a30THOW KUCJIOTHI C MEJIbIO
(BO3MOKHO HCIIOJIb30BaHUE BHJIEOMATEPHUAIIOB), U3yUYCHHE Mozenein
KPUCTAUIMYECKUX peIIETOK aiMasza, rpadura, ¢yiepeHa, O3HAKOMIICHUE C
MPOIIECCOM  aJCOPOLIMM PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM U
YCTPOMCTBOM NPOTHBOras3a, MoJyueHue, coOupaHue, pacro3HaBaHUE M U3y4YeHUE
CBOMCTB YIJIEKHCIIOTO Tra3a, MPOBE/ICHNE KauyeCTBEHHBIX peakluii Ha KapOoHAT U
CUJIMKAT-MOHBl W HW3YYE€HHE MPU3HAKOB UX NPOTEKAHUS, O3HAKOMIICHHE C
NPOAYKIIMEH CHUJIUKATHOM MPOMBIIUICHHOCTH, PEIICHHE HSKCIEePUMEHTAIbHBIX
3a/1a4 1o TeMe «BaxHenmme HeMeTauTbl M UX COCTUHEHUS.

MeTaJiibl 1 MIX COeIMHEHU S

OO01mast XxapakTepUCTHKAa XUMHUYECKUX JIEMEHTOB — METAJUIOB Ha OCHOBAHHH
ux TnonoxeHus B llepmogmdeckor cucteMe XUMHYECKHX diaeMeHToB [[. .
MenpeneeBa u crpoeHusi aroMoB. CTpoeHue MeTaiuioB. MeTtamuyeckas CBs3b U
METAUIMYECKAsT ~ KPUCTAJUIMYECKAss  PEIIETKA.  DJEKTPOXUMUYECKHMH  PAX
HaMpsHKeHUH MeTawioB. du3nyeckue U XMMUYECKHe CBOMCTBAa MeTauioB. OO0mue
CIIOCOOBI TIONTy4eHHUs] MeTauioB. [loHATHE O KOpPpPO3WM METAIOB, OCHOBHBIE
criocoObl 3aluThl UX OT Koppo3uu. CruiaBbl (CTallb, YyTyH, JIOPATIOMUHUH,
OpoH3a) ¥ X MPUMEHEHHUE B ObITY U MPOMBIIIIIICHHOCTH.

[Ilenounsie meTamnel: nonoxeHue B llepuoanyeckon cucreme XMMHUYECKHX
sanementoB JI. M. MeHpaeneeBa, CTpO€HHME MX aTOMOB, HAaXOXJEHUE B IPHUPOJIE.
du3nuecKkue U XMMHUYECKUE CBOMCTBA (Ha mpuMmepe Hatpus U Kanus). OKCUuasl u



TUIPOKCUABl HaTpus MW Kanusa. [IpuMeHeHne WIENOYHBIX METAUIOB MU MX
COCIUHCHUM.

[[lenoyHno3emenbpHblE METAUIbI MarHMid MW KaJbLMA: IIOJIOXKECHHE B
[Tepuognueckon cucreMe xumuueckux aneMeHToB J[. 1. MenpaeneeBa, crpoeHue
MX aTOMOB, HaX0XJEHUE B Npupoae. PU3NUEeCKUEe 1 XMMUUYECKUE CBOMCTBA MarHus
U Kaiblus. BaxuHelmne coequHeHHs KalblUsl (OKCHUI, THUAPOKCHUI, COJIN).
JKécTkocTh BOJBI U CITOCOOBI €€ yCTpaHEHUS.

AJtoMuHUN: TIo0keHre B [leproindeckoil CuCTeMe XUMUYECKUX JIEMEHTOB
. . MenneneeBa, CTpoeHHE aTtoma, HaxoXAcHWE B mpupoae. dPusmueckue u
XUMHUYECKHE CBOMCTBA aIFOMUHMSA. AM(OTEpHBIC CBOMCTBA OKCHJIA U THAPOKCHIA
aJIIOMMHMUSI.

Keneso: nonoxenne B [lepuoguueckoi cucreme XMMHYECKUX 3JIEMEHTOB /1.
. MengeneeBa, CTpoeHHE aroma, HaxOXJIeHUE B mnpupoac. Dusnyeckue u
XUMHYECKHE CBOMCTBA kene3a. OKCUIbI, THAPOKCUIBI M conn xkenesa (1) u xenesa
(1), ux cocraB, CBOMCTBA U MOJyYEHUE.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHME ¢ o0pa3llaMd METAJIOB U CIUIABOB, HUX (HU3NUYECKUMU
CBOMCTBaMH, H3y4YCHHE  pE3YJbTATOB  KOPPO3UM  METAIOB  (BO3MOKHO
WCIIOJIb30BaHUE BHUJCOMATEPHATIOB), OCOOCHHOCTEH B3aWMOJCHUCTBUS OKCHIA
KJIbIIUSI W HATpus C BOJON (BO3MOXKHO HCIIOJIb30BaHUE BUJICOMATEPUAIIOB),
HCCIICIOBAHUE CBOMCTB KECTKOM BOJIBI, ITPOLECCA TOPEHUS KeJe3a B KUCIOPOJE
(BO3BMOXKHO  HCIOJIb30BAaHWE  BHJICOMATEPHANIOB), TMPHU3HAKOB  IMPOTCKAHUS
KAYECTBCHHBIX PEAKIIMKA HA WOHBI: MarHus, KIbLHS, aIFlOMUHUS, [IUHKA, JKEJIe3a
(1) u xene3a (1), meau (11), HabMrOIEHHE U OMKMCAHUE MPOIECCOB OKPAIINBAHUS
MJJaMEHH WOHAaMU HATpusi, Kalus U Kaiblusg (BO3MOXHO HCIIOJIb30BAHUE
BUJICOMATEPUAIIOB), UCCIIEIOBaHNE aM(OTEPHBIX CBOWCTB THMAPOKCUIA ATIOMUHUS
Y TUAPOKCHUJIA [MHKA, PEIICHUE SKCTIEPUMEHTAIbHBIX 3a71a4 1Mo TeMe «Baxknenime
METAaJlJIbl U UX COCAMHCHUS.

XHUMHUS ¥ OKpPY:KaoUias cpeaa

BemecTtBa m marepuansl B IOBCEAHEBHOM >XU3HM YeloBeKa. besomacHoe
MCIIOJIB30BaHUE BEILECTB M XMMHUYECKUX peakuuil B ObITy. [lepBasi momoinb npu
XAMUYECKUX 0KOTaxX U OTPABJICHUSX.

XUMUYECKOE 3arpsi3HEHHE OKpYKarouied cpeabl (MpeaeiabHas T0mycTUMast
KOHIIeHTpalus BemiecTB, nanee — [1/IK). Ponb xumMun B pemieHun 3K0JIOrHYECKUX
npooiem.

Xumuyeckuii IKCnepumenm:

u3ydeHue oOpasloB MaTepuajoB (CTEKJO, CIIaBbl METAJUIOB, MOJMMEPHBIC
MaTepualbl).

Mexcnpeomemmnoie ceasu



Peanuzanmsi MeXNpeaMETHBIX CBSI3€M MPU HM3yYEeHWH XHMHH B 9 Kiacce
OCYILIECTBIISIETCSl 4e€pe3 HCIOJb30BaHWE KaK OOIIMX eCTECTBEHHO-HAYYHBIX
MOHATHUH, TaK U TOHATHH, SIBJSIOMUXCS CUCTEMHBIMH JIJI OTACIBHBIX MPEIMETOB
€CTECTBEHHO--HAy4YHOTO IIHKJIA.

OO1Me ecTeCTBEHHO-HAYYHbIE MOHSTHUS: HAy4YHBIM (DaKkT, TUIOTE3a, 3aKOH,
TEOpWsl, aHalM3, CHHTE3, KIacCCH(PUKAIMS, TEePUOANIHOCTh, HAOIIOICHUE,
OKCIIEPUMEHT, MOJCIUPOBAHNE, HW3MEPEHHE, MOJENb, SBIICHHE, ITAPHUKOBBIN
s PeKT, TEXHOIOTHS, MaTEPHUAIIBI.

®duzuka: Marepusi, aToMm, OJEKTPOH, MPOTOH, HEUTPOH, HOH, HYKIUJ,
W30TOMBI, PAAMOAKTUBHOCTh, MOJIEKYJIA, JJIEKTPUYECKUN 3apsiji, MPOBOJHUKH,
MOJIYIIPOBOJTHUKH, — TUAJCKTPUKHA, (POTOAIEMEHT, BEIIECTBO, TeElO, OO0BEM,
arperaTHoe COCTOSIHUE BEIECTBA, ra3, pacTBOP, PACTBOPUMOCTb, KpUCTAITUNYECKast
peméTKa, CruiaBbl, (PU3MUECKUE BEIUYUHBI, €IUHUIBI W3MEPEHHS, KOCMHYECKOE
MPOCTPAHCTBO, IJIAHETHI, 3BE3/1b1, COJHIIE.

buonorusi: ¢orocuHTes, npIxaHue, OMocdepa, IKOCUCTEMA, MHHEPAIbHBIE
yI0OpEHMS, MUKPO3JIEMEHTBI, MAKPOAJIEMEHTHI, TUTATEIHHBIC BEIIECTBA.

['eorpadus: armocdepa, ruapochepa, MHUHEpPaNbl, TOPHBIE MOPOJBI,
M0JIE3HBIE UCKOIAeMbIe, TOTLIMBO, BOJAHBIC PECYPCHI.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
XUMHNHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JInyHOCTHBIE pe3yJabTaThl OCBOCHUS MPOrPAMMBI  OCHOBHOIO OOIIETO
o0pa3oBaHMsI JOCTUTAIOTCS B XOJA€ OOyUEHHUS XMMHUU B EIUHCTBE y4eOHOU H
BOCIIMUTATENBHOUN JIEATEIIBHOCTH B COOTBETCTBUU C TPAJAULIMOHHBIMA POCCUHUCKUMU
COIL[MOKYJIbTYPHBIMH M JYXOBHO-HPAaBCTBEHHBIMHU ILIECHHOCTSIMU, IPUHSTBIMU B
oOIIECTBE MpaBUJIaMU U HOPMaMHU I[OBEJEHUS U CIOCOOCTBYIOT IIpolieccam
CaMOITO3HAHUS, CAMOPA3BUTHUS U COLMATIM3AIIMN 00YUYaIOIINXCSI.

JInyHOCTHBIE  pe3yJbTaThl  OTPAXAOT  TOTOBHOCTh  OOYYaIOIIMXCS
PYKOBOJCTBOBaTbCA CHCTEMON TO3WTUBHBIX LIEHHOCTHBIX OPHUEHTALMN U
pacIIMpPEHUE OIBITA AESITEIBHOCTH Ha €€ OCHOBE, B TOM YHUCJIE B YACTH:

1) naTpHOTHYECKOT0 BOCTIMTAHHUS

LIEHHOCTHOT'O OTHOIICHUSI K OTEYECTBEHHOMY KYJIbTYPHOMY, UCTOPUUYECKOMY
M HAy4YHOMY HACJIECAWI0, NMOHWMAaHUS 3HAYEHUS XMMHUYECKOM HAyKH B JKA3HU
COBPEMEHHOTr0 OOIIECTBa, CMOCOOHOCTH BIIAJIETh JOCTOBEPHOU HHGOpMaIHei o
[IEPEIOBBIX JOCTHXKEHUSX W OTKPBITUAX MHUPOBOM M OTEUYECTBEHHOM XUMUH,
3aMHTEPECOBAHHOCTU B HAYUHBIX 3HAHUSAX 00 YCTPOMCTBE MUpa U OOIIIECTBA;

2) TPAKIAHCKOT0 BOCTIMTAHMUS:

IPEJCTABJICHUS] O COLUMAJIBHBIX HOPMax M MPAaBWIAX MEXKIMYHOCTHBIX
OTHOIIEHUH B KOJUIEKTUBE, KOMMYHUKATUBHONW KOMIETEHTHOCTU B OOIIECTBEHHO
MOJIC3HOM,  Yy4EOHO-MCCIENOBATENLCKOM, TBOPYECKOM W JIPYTUX  BHJAX
JIEATEIIBHOCTH, TOTOBHOCTH K Pa3HOOOpPa3HOMW COBMECTHOUM MAESATENbHOCTU MpHU
BBITIOJTHEHUU Y4YeOHBIX, TO3HABATEIbHBIX 3a]lay, BBIMOJHEHUH XHUMHUYECKHUX
HKCIIEPUMEHTOB, CO3/IJaHUU YYEOHBIX MPOEKTOB, CTPEMJICHUS K B3aMMOTIOHUMAHUIO
W B3aUMOIIOMOINM B TIpollecce OTOW y4yeOHOM eATeNbHOCTH, TOTOBHOCTH
OLICHUBAaTh CBOE TMOBEJCHUE W TOCTYNKM CBOMX TOBApHUIIECH C MO3UIMHU
HPABCTBEHHBIX U MTPABOBBIX HOPM C YUETOM OCO3HAHUS TTOCIEACTBUM MTOCTYIIKOB;

3) HEHHOCTH HAYYHOT'0 TIO3HAHUSI

MHPOBO33PEHUYECKUE TIPEJICTABICHNUS O BELIECTBE U XUMHUUYECKOW PEaKIUH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHsS HAYKU WU COCTABJISIOLIME
OCHOBY [ TIOHUMAaHUSI CYIIHOCTH HAYYHOW KapTUHBI MUpa, TPEACTaBJICHUST 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS MPUPOJBI, B3aUMOCBS3SIX YEJIOBEKA C
MIPUPOTHOM CPENOM, O POJIM XUMHUHU B TO3HAHUHU 3TUX 3aKOHOMEPHOCTEM;

[TI03HABATEIbHBIE MOTHBBI, HAIIPABIICHHBIE HA IMOJIYYEHHE HOBBIX 3HAHWUM I10
XUMHH, HEOOXOJHMMBIC I OOBSICHEHHS HAOJI0JIaeMbIX IPOIECCOB M SIBIICHHM,
MO3HaBaTeNbHON, MH(GOPMAIIMOHHOW M YUTATEJIbCKOW KYJIBTYpPhI, B TOM YHCIIC
HaBBIKOB CaMOCTOSITEIbHOM paboOThl C Yy4eOHBIMM TEKCTaMH, CIIPAaBOYHOU



JUTEPATypOi, MOCTYMHBIMU TEXHHUUYECKUMU CPEACTBAMH HH(POPMAIIMOHHBIX
TEXHOJIOTUH;

UHTEpeC K OOYYeHHUI0 U TMO3HaHHWIO, JI0003HATEIHHOCTh, TOTOBHOCTH W
CIOCOOHOCTh K  €caMOOOpa3OBaHMIO, TPOEKTHOM U  HCCIEIOBATEIbCKOM
JeSATEIbHOCTH, K OCO3HAHHOMY BBIOOPY HAINpPaBICHHOCTH M YPOBHS OOy4YeHUS B
JIaTbHEHIIIEM;

4) popMHUPOBAHUS KYJIBTYPHI 310POBbSIL:

OCO3HAHHUE IIEHHOCTH JW3HW, OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY
3JI0POBbIO, YCTAaHOBKHM Ha 370pPOBBIM 00pa3 >KU3HU, OCO3HAHWE MOCIEACTBUN U
HEIMPUATUE BPEIHBIX MPUBBIYEK (YIOTPEOICHHS aJIKOTOJs, HAPKOTUKOB, KypEHHs),
HEOOXOJMMOCTH COOJIIOJICHUST TpaBui OE30MAaCHOCTH TpU  OOpalIeHHUH C
XUMHUYECKHMH BEIIECTBAMU B OBITY U pEaTbHOM KU3HU;

5) Tpy10BOT0 BOCTIMTAHUSI:

MHTEpEC K NPaKTUYECKOMY U3YUYEeHHIO ITpodeccuil U Tpyda pa3InyHoro posa,
YBaXEHUE K TPyAYy U pe3ylbTaTaM TPYAOBOW NEATEIbHOCTH, B TOM YHCIE Ha
OCHOBE IPUMEHEHUs MPEJAMETHBIX 3HAHUW 1O XUMHUHU, OCO3HAHHBIA BBIOOD
WHIUBUYAIbHOM TPAEKTOPUU MPOAOJKEHUS 00pa30BaHus C YUYETOM JIMUYHOCTHBIX
MHTEPECOB U CIOCOOHOCTH K XMMHHU, OOIIECTBEHHBIX UHTEPECOB U MOTPEOHOCTEMH,
yCIEeHOW po(eCCUOHATBHON IE€ATEIBHOCTH U PA3BUTHUS HEOOXOAUMBIX YMEHUH,
TOTOBHOCTb aJJaliTUPOBATHCS B IPO(HECCHOHATIBHOU CpeEIE;

6) IK0JIOrHYecKOro BOCIIUTAHNS

HKOJIOTUYECKU II€JIECO00pa3HOE OTHOIIEHHWE K NPUPOJIe KaK HCTOUYHUKY
YKU3HHM Ha 3emJle, OCHOBE €€ CyIIECTBOBaHUS, IOHUMAaHUE LIEHHOCTU 30POBOIO U
Oe3omacHOro oOpas3a >KM3HU, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
(bU3MYECKOMY M TICUXMYECKOMY 3J0POBbIO, OCO3HAHUE LIEHHOCTU COOJIOACHUS
npaBui 0€30MACHOTO MOBEAEHUS MTPU padoTe C BEIIECTBAMU, a TAK)KE B CUTYaLUsX,
YTPOXKAOIIUX 310POBBIO U )KU3HU JIOEH;

CHOCOOHOCTH NMPUMEHSTh 3HAHUS, MOJydaeMble NMPU HU3yUYEHUU XUMUH, IS
peleHns 3a1a4, CBA3aHHbBIX C OKPYKAIOIEH TPUPOIHON CPEIOM, ISl MOBBIIIECHHUS
YPOBHSI  3KOJIOTMUYECKOM  KYyJIbTYpbl, OCO3HaHUS TIJ00AaJbHOTO  Xapakrepa
HKOJIOTHYECKUX MpOoOJeM M MyTell HUX pelieHus MOCPEACTBOM METOAOB XUMUM,
HKOJIOTUYECKOTO MBIIUIEHNS, YMEHUs PYKOBOJCTBOBAaTbCS UM B ITO3HABATEJIBHOM,
KOMMYHUKATUBHOM Y COLMAJILHON ITPAKTHKE.

METANPEJMETHBIE PE3YJIBTATHI

B cocraBe MeTanpeaMETHBIX pE3yJNbTATOB BBIJIEISAIOT 3HAUMMbIC JUIS
dbopMUpOBaHHS MHPOBO33PEHUS OOIIEHAyYHble TMOHATHS (3aKOH, TeEOopus,
IOPUHLIMII, TUIIOTE3a, PaKT, cucTeMa, MpoIecc, HIKCIIEPUMEHT U APYTOe.), KOTOpbIe
UCIOJIB3YIOTCS B €CTECTBEHHO-HAYYHBIX Y4YEOHBIX MpeaMeTax W MO3BOJIIOT Ha
OCHOBE 3HaHUN M3 ATUX MPEAMETOB (POPMUPOBATH MPEACTABICHUE O LIEJIOCTHOM



HAyYHOW KapTHUHE MHPA, M YHUBEpPCAJIbHbIC yUeOHbIE NEeWCTBUS (ITO3HABATEIIbHBIE,
KOMMYHUKATHBHBIC, DPETYJISTHBHBIC), KOTOpPhIE 0OECIeunBarOT (POPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEILHOMY IUIAHUPOBAHHUIO W OCYIIECTBICHUIO Y4eOHOU
JIEATEIILHOCTH.

ITo3HaBaTe/ibHbIE YHMBEPCAJIbHBIE YUeOHbIE HeiiCTBUS

ba3zoBble Jiornueckue JaeicTBuA:

YMEHHUSI HCMOJB30BaTh MNPUEMBI JIOTUYECKOTO MBIIUJIEHUS TPU OCBOCHUU
3HaHUMU: PACKPBIBATh CMBICT XHUMHUYECKHX MOHATHU (BBIICIATh UX XapaKTEPHbBIC
MPU3HAKK, YCTaHABJIMBATh B3aUMOCBSI3b C JPYTMMHU THOHSATHUSIMH), HUCIOJIb30BaTh
MOHATHUS JIJIs1 OOBSICHEHUS OT/CIbHBIX (PaKTOB U SIBJICHUH, BBIOUPATh OCHOBAHUS U
KPUTEPUH VISl KIACCH(PUKAINMKA XUMHUYECKHUX BEIIECTB W XHMHUUYECKHX PEaAKIUH,
YCTaHABJIMBATh MPUUYUHHO-CIICICTBEHHBIE CBSI3M MEXIYy OOBEKTaMH HU3Y4YEHUS,
CTPOUTH JIOTUUECKHE pacCyXAeHUs (MHAYKTHUBHBIC, JICTYKTHUBHbIC, 10 aHAJIOTHH),
JieNaTh BBIBOJIBI M 3aKIIOUCHUS

YMEHHUE TMPUMEHSITH B TIpOIECCe TMO3HAHMUS TMOHATUS (TIPEAMETHBIE H
METanpeIMETHBIC), CAMBOJIMYECKHE (3HAKOBBIE) MOJIENIN, UCTIOJIb3yEeMbIE B XUMHUH,
npeoOpa3oBbIBATH MIMPOKO MPUMEHSIEMbIE B XUMUU MOJEIbHBIC MPEICTABICHUS —
XUMHUYECKUH 3HAK (CHMMBOJ DJIEMEHTa), XUMHYecKas ¢GopMmylia W YypaBHEHHE
XUMHUYECKOW PEaKIUh — MPU PElIeHUH Y4eOHO-TI03HABATEIbHBIX 3a7a4, C y4ETOM
ATUX MOJICIBHBIX MPEJCTABICHUN BBIABIATh M XapaKTEPU30BaAThb CYIIIECTBEHHbIC
MPU3HAKU U3YyYaeMbIX OOBEKTOB — XMMHUUYECKUX BEIIECTB U XUMHUYECKUX PEAKIIUMN,
BBIBIIAITE  OOIIME  3aKOHOMEPHOCTH, IPUYMHHO-CICJACTBEHHBIC CBSI3M U
MPOTHBOPEUMS B U3yUaEMbIX MPOLIECCaX U SBJICHUSX.

ba3oBble ucciiefoBarTe/IbCKHe AeiiCTBUS.

YMEHHE HCIOJIb30BaTh MOCTABJICHHBIE BOMPOCHI B KAue€CTBE HHCTPYMEHTA
MO3HAHUS, a TaKKe B KayeCTBE OCHOBBI [JIi (POPMHUPOBAHUSI THUIOTE3bI IO
MIPOBEPKE MPABUIBHOCTH BBICKA3bIBAEMBIX CYKJICHU;

MPUOOPETEHUE OIbITa 110 TUTAHUPOBAHHWIO, OPTaHU3AIMU M IMPOBEICHHUIO
VYCHUYECKUX OKCIEPUMEHTOB, yMEHHUE HaOJoaaTh 3a XOJ0M Mpolecca,
CaMOCTOSITEJILHO MPOTHO3UPOBATH €ro Pe3ysbTaT, PopMyaupoBaTh 0000IIECHUS U
BBIBO/IbI 110 Pe3yJibTaTaM MPOBEAEHHOTO OMbITA, UCCIEIOBAHUS, COCTABIISITH OTUET
O MpoJIeTTaHHOM padoTe.

Pabora c undopmanueii:

yMEHHUE BBIOMpATh, AHAIM3UPOBATH W HWHTEPNPETHUPOBATH HHOOPMAIIUIO
Pa3IMYHBIX BUJIOB U (POPM MPEACTABICHUS, MOJYyYaeMyI0 W3 Pa3HbIX UCTOYHUKOB
(Hay4HO-TIONYyJISIpHAsT  JIUTEpaTypa XUMHUYECKOTO COJIEp>KaHUs, CIPaBOYHBIE
nocoOusi, pecypcsl MHTepHETa), KPUTUYECKH OIICHHUBATH MPOTUBOPEUYHBYIO H
HEJI0OCTOBEPHYIO MH(OPMAITHIO;



YMEHUE NPUMEHATH Pa3jIu4Hble METOJbl U 3aMpPOChl MPU NOHUCKE U OTOOpE
uHGOpMAIlMU U COOTBETCTBYIOIIMX JAHHBIX, HEOOXOAMMBIX JJIsi BBITIOJHEHUS
y4eOHBIX U MO3HABATEIbHBIX 337a4 ONPEIEAEHHOrO TUIIA, TPUOOPETEHHUE OMbITA B
00JaCTM  MCHOJB30BaHUS  MH(GOPMAIIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHUH,
OBJIaJICHUE KYJbTYPO aKTUBHOTO HCIIOJIb30BaHUS PA3JIMYHBIX TOMCKOBBIX CHCTEM,
CaMOCTOSITENIHO BBIOMpaTh ONTUMAIBHYIO (HOpMY MpeAcTaBIeHUS UH(DOPMALIUU U
WUTIOCTPUPOBATh PEIIAEMbIE 337a4d HECJIOKHBIMU CXEMaMH, JrharpaMmamu,
Ipyrumu opmamMu rpaduKu U UX KOMOUHALIUSIMU;

YMEHUE UCIOJIb30BaTh U aHAJIM3UpoBaTh B Ipolecce Yy4eOHOM U
HCCJIEIOBATENLCKONW JEATEIbHOCTH UHPOPMAIIMIO O BIUSHUU MPOMBIIUIEHHOCTH,
CEIBCKOTO XO35IMCTBA M TPAHCIOPTA HA COCTOSHHUE OKPYXKAIOIIEH NPUPOIHON
Cpelbl.

KoMMyHMKATHBHBIE YHHBEPCAJbHbIC Y4eOHbIe JeHCTBHSA:

YMEHMs 3a/aBaTb BONPOCHl (B XOA€ Juajora W (MiIM) JUCKYCCHM) IIO
CyLIECTBY  OOCYXJaeMOWl  TeMbl, (OPMYJIHpPOBATH CBOM  IPEAJIOKECHHS
OTHOCHUTEIBHO BBIITOJHEHMSI PEI0KEHHOM 3a]a4H;

YMEHUSI  NPEJCTaBIATh  MOJYYEHHbIE  pe3yJbTaThl  MO3HABATEJILHOU
JEATEIbHOCTH B YCTHBIX W TIIMCBMEHHBIX TEKCTax; JeJIaTh IPE3CHTALUIO
PE3yJIbTaTOB BBIMOJHEHUS] XMMHUYECKOTO IKCIEpUMEHTa (J1a00paTOpHOTO OMbITa,
nabopatopHOi pabOThI O UCCIIEI0BAHUIO CBOMCTB BEIIECTB, yU€OHOTO MPOEKTA);

yMEHUSI Y4E€OHOTrO COTPYAHMYECTBA CO CBEPCTHHKAMU B COBMECTHOM
IIO3HABATEJIBHOM W MCCIIEOBAaTEIbCKOM  JEATEIBbHOCTH  IPU  PELICHUU
BO3HUKAIOIIKMX MPOOJIEM Ha OCHOBE yuyéTa OOIIMX HHTEPECOB M COIJIACOBAHUS
no3uuil (00cyXeHusi, OOMEH MHEHMSIMH, «MO3TOBBIE LITYPMbI», KOOPJIWHAIUS
COBMECTHBIX JEHCTBUM, OINpEIEICHUE KPUTEPUEB II0 OLEHKE KadecTBa
BBITIOJTHEHHOUN pabOThI U ApyTHe).

PerynsiTuBHBIC YHHBeEpPCAJbHbIC Y4eOHbIe NeHCTBHSA:

YMEHUE CAMOCTOSTENBHO ONPENENATh LENH JEATEIbHOCTH, IUIAHWPOBATh,
OCYUIECTBJISITh, KOHTPOJIUPOBATh M MPU HEOOXOAMMOCTH KOPPEKTUPOBATH CBOIO
NesATEIbHOCTh, BBIOUpaTh Harbonee 3PpPeKTUBHbIE CIIOCOOBI pelIeHusl y4eOHbIX U
MO3HABATENIbHBIX 337a4, CaMOCTOSITEJIbHO COCTaBJIATh WM KOPPEKTHPOBATH
MIPEJIOKEHHBIM  QITOPUTM JEHUCTBUUA MPU BBINIOJHEHUM 33JaHUM C YYETOM
MOJy4YEHHUS! HOBBIX 3HAHUU 00 M3yyaeMbIX OOBEKTaX — BEIIECTBAX U PEAKIUSX,
OLICHMBATh COOTBETCTBUE IMOJYYEHHOTO PE3yJbTaTa 3asBICHHOW IIE€JH, YMEHUE
MCIIOJIb30BaTh U aHAIM3UPOBATh KOHTEKCTHI, MPEJIaraéMble B YCIIOBUU 33JIaHUN.

HPEAMETHBIE PE3YJIBTATBI

B cocraBe nmnpeaMETHBIX pe3yJabTaTOB IO OCBOCHHUIO 0053aTEIbHOTO
CoJlep KaHMs, YCTAHOBJICHHOTO JaHHOW ¢enepaibHON pabodeil mporpaMMoH,
BBIICJISIFOT: OCBOEHHBIE OOYYalOIIMMHCS Hay4dHbIE 3HAHUS, YMEHUS U CHOCOOBI



NEUCTBUN, chHenupuIecKue I TpeAMETHOW obmactn «XUMHS», BUIBI
JEATeIbHOCTH 1O  MOJYYEHHID HOBOTO  3HAHUS, €ro HWHTEpIpEeTaluu,
peo0pa30BaHUIO U MPUMEHEHUIO B PA3JIMYHBIX YI€OHBIX U HOBBIX CUTYyaITUsX.

K xonIiy oOydenus B 8 kiiacce npeMEeTHbIE PE3yJIbTaThl HA 0a30BOM YPOBHE

JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

e PpACKpBIBATh CMBICJ OCHOBHBIX XMMHUYECKHX MOHSTHI: aTOM, MOJIEKYJa,
XUMHUUYECKUN 3JIEMEHT, MPOCTOE BEUIECTBO, CJIOKHOE BEIECTBO, CMECh
(omHOpOAHAS M HEOJHOPOAHAS), BAJIGHTHOCTh, OTHOCUTEIbHASI aTOMHAS U
MOJIEKYJISIpHAs Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJSIpHas Macca,
MaccoBas JI0JIs1 XUMUYECKOTO 3JIEMEHTa B COCTMHEHUHU, MOJISIPHBINA 00BEM,
OKCHUJI, KHUCJIOTAa, OCHOBaHUE, COJb, DJIEKTPOOTPUIATEIBHOCTh, CTEIECHBb
OKHCIICHUS, XUMHUYECKasl peakuus, KiacCUuPuKaius peakiuid: peakiuuu
COCIMHEHUSA, PEAKIMU PAa3JIOKEHUs, PEAKIMU 3aMEIICHUs, PEaKIuu
oOMeHa, 3K30- U SHJOTEPMHUUECKHUE PEAKIINH, TEIII0BOU A EKT peakiinm,
AIpO aToMa, JJIEKTPOHHBIM CJIOW aToMma, aTOMHas OpOUTallb, PaJAUYC
aToMa, XUMHUYECKasi CBs3b, MOJSPHAs U HEMOJSIpHAsh KOBAJICHTHAsl CBS3b,
WOHHAs CBs3b, MOH, KATMOH, aHWUOH, PAaCTBOpP, MaccoBas JI0Js BEIECTBA
(mporeHTHAs! KOHIIEHTpAIKsl) B pacTBOPE;

e WUIIOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XHMHWYECKUX TMOHITUH H
MPUMEHSITh 3TU TTOHSATHUS MPU OMKUCAHUU BEIIECTB U UX MPEBPAIICHUI;

e HCIOJIb30BaTh XUMHUYECKYI0 CHUMBOJIMKY JUJISI COCTaBJICHUS (Popmyn
BEILIECTB U YPABHEHU XUMHUYECKUX PEAKIIHII;

e ONpENENsATh BAJCHTHOCTh aTOMOB DJIEMEHTOB B OMHAPHBIX COCIUHEHUSX,
CTENIEHb  OKUCIIEHUSI  DJEMEHTOB B  OWHApHBIX  COCAMHEHUSX,
MPUHAJJICKHOCTh BEIIECTB K OMPEACIEHHOMY KJIACCy COEAMHEHUM 10
dbopmynaMm, BHUJ XUMHUYECKOW CBsI3M (KOBaJeHTHAas M HOHHAs) B
HEOPraHUYECKUX COEAUHEHUSX;

e packpbiBaTh cMbIci Ilepuoanueckoro 3akona JI. WM. Menaeneena:
JIEMOHCTPUPOBATh TMOHUMAHUE TEPUOJANYECKON 3aBHCUMOCTH CBOMCTB
XUMHUUYECKUX AJIEMEHTOB OT MX mojioxkeHus B Ilepuoanueckoil cucreme,
3aKOHOB COXPAHEHHUs MAacChl BEIIECTB, MOCTOSHCTBA COCTaBa, aTOMHO--
MOJIEKYJISIPHOTO YUYE€HUSsI, 3aKOHAa ABOTrajipo;

e ONUCHIBATH W XapakTepuszoBaTh TabmuuHyt0 Qopmy Illeprogudeckoit
CUCTEMbl XHMHMUYECKHX OJJIEMEHTOB: pa3ju4aTh I[IOHATHUS «TJaBHAs
noarpymnmna (A-rpymnmna)» u «mnobounas noarpynna (b-rpymnmna)», Maneie u
OONbIIME TIEPUOJBI, COOTHOCUTH OOO3HAYEHUS, KOTOpPHIE HMEIOTCS B
tabmuie «llepumomnueckas cucTteMa XuMmudeckux diemernToB [J[. U
MeHneneeBay € YHCIOBBIMM XapaKTEpPUCTHKAMH CTPOEHUS aTOMOB



XUMHUYECKUX JIEMEHTOB (COCTaB U 3apsij spa, 00IIee Yrciio dJIEKTPOHOB
U pacmpeieieHUe UX MO0 JIEKTPOHHBIM CII0SIM);

KJIacCU(PUIMPOBATh XUMUYECKHE DJIEMEHTHI, HEOPTaHUYCCKHE BEIIECTBA,
XUMHUYECKUE PeaKuu (M0 YUCIY M COCTaBY YYACTBYIOIIMX B PEAKIIHUH
BEIIIECTB, 110 TETUIOBOMY (D EKTY);

XapaKTepHU30BaTh (OMUCHIBATH) OOIIME XUMHUYECKHE CBOMCTBA BEIIECTB
pPa3TUYHBIX KJIACCOB, TIOJTBEPXKAasi OMUCAHUE MPUMEPAMU MOJIEKYISIPHBIX
ypaBHEHUHN COOTBETCTBYIOIIUX XUMUYECKUX PEAKIIHIA;

MPOTHO3UPOBATh CBOMCTBA BEILIECTB B 3aBUCUMOCTU OT UX KaUE€CTBEHHOIO
COCTaBa, BO3MOXXHOCTH TMPOTEKAHUS XUMHUYECKUX TPEBpALCHUNA B
Pa3TUYHBIX YCIOBUSX;

BBIYHCIIATh OTHOCHTEIBHYIO MOJICKYJISIPHYIO W MOJIIPHYIO MAacChl
BEII[ECTB, MAaCCOBYIO JIOJII0 XHMHYECKOTO »dJIeMeHTa 10 ¢opmyre
COEJIMHEHHUS, MACCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, IPOBOJIUTH PACUETHI
110 YPaBHEHUIO XUMHUYECKON PEAKITNN;

MPUMEHSATh OCHOBHBIC OIEPAIlH MBICITUTEIBHON NEATECILHOCTH — aHAJIH3
U CHUHTE3, CpaBHEHHE, 0000IIeHHe, CUCTeMaTU3aluIo, Kiaccu(ukaiuio,
BBISIBJICHHE TMPUYUHHO--CIICJCTBEHHBIX CBSI3€H — ISl U3y4Y€HHUs CBOMCTB
BEIIECTB M XHUMHUYECKUX PpEaKIUil, EeCTECTBEHHO-HAyYHbIE METOJIbI
MO3HAHUS — HAOJIOJCHHWE, W3MEpPEHHEe, MOJCIMPOBAHUE, SKCIECPUMEHT
(peaJibHBINA U MBICIICHHBIN );

ClIieoBaTh  NpaBWIaM  [OJIb30BAaHUSA  XMUMHYECKOM  TMOCYI0ll U
7abopaTopHbIM  000pY/IOBaHHMEM, a TaKXKe TMpaBUiiaM OOpalleHus C
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKIUSMU TI0 BBIMOJHEHUIO
7a00paTOPHBIX XUMHUYECKHUX OIBITOB TIO TOIYYCHUI0O U COOMPAHUIO
ra3zoo0pa3HbIX BEHIECTB (BOJOPOJAa M KHUCJIOpPOJAA), IPUTOTOBICHHUIO
pacTBOPOB C ONPEAECITEHHOM MAacCOBOW JIOJIEM PAaCTBOPEHHOIO BEIIECTBA,
IJIAHUPOBATh W MPOBOAUTH  XMUMHYECKHE  DKCIEPUMEHTHI  TIO
pacro3HaBaHWIO PACTBOPOB MIEIOYECH U KHUCIOT C MIOMOIIbI0 HHIUKATOPOB
(;takmyc, dheHondTaienH, METUIOPAHK U JPYTHUE).

K xonIy oOydeHnus B 9 kjiacce npeIMETHBIC PE3yIbTaThl HA 0a30BOM YPOBHE
JOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

PacKphIBaTh CMBICII OCHOBHBIX XUMHYECKMX MOHSATHU: XUMHUYECKUU
AJIEMEHT, aTOM, MOJIEKyJia, WOH, KaTHOH, aHWOH, IPOCTOE BELIECTBO,
CJI0’)KHOE€ BEIIECTBO, BAJICHTHOCTb, 3JIEKTPOOTPUIATEIBHOCTh, CTETIECHb
OKHUCJICHHS, XUMUYECKasl PEaKI[nsi, XUMUIECKasl CBs3b, TEIUIOBOU d(PdeKT
peakiuu, MOJb, MOJISIpHBIH  00BEM,  pacTBOp,  DIEKTPOJIHTHI,
HEJJICKTPOJIUTHI, JJICKTPOJIUTUYECKAs IHUCCOLMALNS, PEAKIUU WOHHOTO
oOMeHa, KaTaJu3aTrop, XHUMHUYECKOE€ paBHOBecHE, OOpaTUMblE U



HEOOpaTUMBIE PEaKIMHM, OKHUCIUTEIILHO-BOCCTAHOBUTEIBHBIC PEAKITUH,
OKUCIIUTENIb,  BOCCTAHOBUTEIb,  OKHUCIEHHME U  BOCCTAaHOBJIEHUE,
ATOTpOTHsA, aM(pOTEPHOCTh, XUMHUYECKasi CBs3b (KOBAJICHTHAs, WMOHHAs,
MeTajuInyecKas), KpHUCTAJUIMYecKas peméTka, KOppo3Hs METaJUIOB,
CIUIaBbl, CKOPOCTb XHUMHUYECKOW peakUuuu, MPEeAeiabHO IOMyCTUMAas
xoHuenTpanus [1/IK Bemecrna;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX TMOHATHU U
MPUMEHSTh 3TU NOHATHA MPU ONMKMCAHUY BEIIECTB U UX MPEBPALLICHUI;
UCIIOJIb30BaTh XUMHUYECKYI0 CHMBOJIMKY JJI COCTaBJCHHS (HOpMyT
BEILIECTB U YPABHEHUI XMMHYECKUX PEAKIIMIA;

ONPENIEeNATh BaJICHTHOCTh U CTENEHb OKUCIEHUS XUMUYECKUX JIEMEHTOB B
COCIMHEHUAX Ppa3IUYHOrO COCTaBa, MPUHAICKHOCTh BEIIECTB K
OTNpeIeIEHHOMY KJIACCY COEIWHEHUU 1o ¢opmyrnam, BHUJI XUMHYECKOU
CBs3M (KOBaJCHTHAs, WOHHAsA, MeETaUIMuecKasi) B HEOPraHUYECKUX
COCIMHEHUAX, 3aps]l MOHA MO0 XUMHUYECKOU (opmylie, XapakTep Cpelbl B
BOJIHBIX PACTBOPAaX HEOPTraHWUYECKUX COCAMHEHUMN, TUIl KPUCTATUTMYECKON
PELIETKA KOHKPETHOI'O BEILIECTBA,

packpeiBath cMmbica Ilepuommueckoro 3akona J[. WM. Menneneesa u
JEMOHCTPUPOBATh €ro IOHWMAaHUE: OIMCHIBATh U XapaKTepU30BaTh
Tabnuuynyo Gopmy Ilepuogmdyeckoid CUCTEMBI XUMHYECKUX HIIEMEHTOB:
paznuyaTh MOHATHUS «TJaBHas noArpynna (A-rpymnma)» U «1modoyHas
noarpynmna (b-rpynma)», manble u OoNbIIME TEPUOJABI, COOTHOCHUTH
0003HaYCHUsS, KOTOpPhIE MMEIOTCA B IEPUOAUYCCKONW TabiuIe, C
YUCJIOBBIMU  XAPAKTEPUCTUKAMU  CTPOEHUS  aTOMOB  XHMHYECKHX
AJIEMEHTOB (COCTaB W 3apsi] sjpa, OOIIee YHUCIO DJJICKTPOHOB U
pacmpenieieHue HMX 10 DJICKTPOHHBIM  CJIIOSIM), OOBSCHATH OOIIHe
3aKOHOMEPHOCTH B M3MEHEHHUM CBOMCTB 3JIEMEHTOB U UX COCIUHEHUU B
npejenax MajblX NEPUOJIOB M TJIaBHBIX MOATPYHI C YYETOM CTPOEHUS HUX
aTOMOB;

KJIacCCU(UIIMPOBATh XUMHUUYECKUE DJIEMEHTHI, HEOPraHUYECKUE BEIIECTBA,
XUMHUYECKUE peakiuu (10 YUCIy M COCTaBy Y4YacTBYIOIIUX B PeaKIuu
BEIIECTB, MO TEIJIOBOMY 3P (HEKTy, MO0 U3MEHEHHUIO CTENEeHEH OKUCICHUS
XHMHYECKUX DJIEMEHTOB);

XapakTepu3oBaTh (OMUCHIBATH) OOIIME U CHEIU(DUUECKHE XUMHYECKHE
CBOMCTBAa TIPOCTBHIX M CJOXHBIX BEIIECTB, MOJITBEPXKIAs OIMNHUCAHUE
NpUMepaMH MOJIEKYJISIPHBIX M HOHHBIX YPaBHEHUU COOTBETCTBYIOIIHUX
XAMUYECKUX PEAKIIHI;

COCTaBIIATh YPABHEHUS BJEKTPOIUTUYECKOW JIUCCOLMAIIMU  KHUCIOT,
LIEJI0YEN U COJIEH, MOJIHBIE U COKPALEHHBIE YPABHEHUS PEAKLIMA HOHHOIO



oOMEHa, ypaBHEHHUS PEaKIWi, TMOATBEPKIAIONMUX CYIIECTBOBAHUE
TEHETUYECKOM CBSI3M MEK/Ty BEIIECTBAMU PA3JIMYHBIX KJIACCOB;
pacKphIBaTh CYIIHOCTh OKHCIHTEIIBHO-BOCCTAHOBUTEIBHBIX  PEAKITUI
MIOCPEICTBOM COCTaBIICHUS JIEKTPOHHOTO OaraHca dTUX PEaKIIHii;
IIPOTHO3UPOBATh CBONCTBA BEIIECTB B 3aBHCHUMOCTH OT WX CTPOCHUSA,
BO3MOYKHOCTH TIPOTEKAHUS XWMHUYECKHX TMPEBPANICHUH B Pa3TUIHBIX
YCIIOBHSIX;

BBIUUCIIATh OTHOCHUTEIBHYIO MOJEKYISAPHYI0 M  MOJSPHYIO MAacChl
BEIICCTB, MAaCCOBYIO [IOJIIO XHUMHYECKOTO JJIeMEeHTa 1o (dopmyie
COCIMHEHWsI, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, IPOBOJIUTH PaCUETHI
110 YPaBHEHUIO XUMUYECKON PEaKITNN;

coON0JaTh  MpaBWja  MOJb30BAHUSA  XMMHYECKOW  MOCYAOH H
7abopaTOpHBIM  00OpYy/IOBaHHMEM, a TaKKe IMpaBWia oOpaiieHus ¢
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKIUSMU II0 BBIMOJHEHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB TIO0 TOIYYEHUI0O W COOMPaHUIO
ra3zo00pa3HbIX BEUIECTB (aMMHUaKa U YIJIIEKHUCIIOro ras3a);

MPOBOJUTh  PEAKIHWH, TOATBEPKIAMOININE  KAYSCTBEHHBIM  COCTaB
Pa3IMYHBIX BEIIECTB: PACcMO3HABATH OIBITHBIM MYTEM XJIOPUI-, OPOMU/I-,
uonua-, kapoonar-, ¢docdar-, cuiamkar-, cyiabdar-, THAPOKCHUII-UOHBI,
KaTHOHBI aMMOHHUS M HMOHBI WM3YYEHHBIX METAJUIOB, MPUCYTCTBYIOIIHWE B
BOJHBIX PaCTBOpPaX HEOPTAHMYECKUX BEIIECTB;

MPUMEHSTH OCHOBHBIEC OIEPAIlMU MBICIUTEIbHON JEATEIbHOCTH — aHaJIHU3
W CHHTE3, CpaBHEHHE, OOOOIIECHHE, CHCTEMAaTHU3aIlMi0, BBISBICHUC
MPUYUHHO-CJICJICTBEHHBIX CBS3€H — I U3y4YEHHUS CBOWCTB BEIIECTB U
XUMUYECKAX PEaKIUi, €CTeCTBCHHO-HAyYHBIC METOJbl TIO3HAHUS —
HaOIOICHUE, M3MEpPEHUEe, MOJCIUPOBAHUE, IKCIICPUMEHT (peanbHBIA H
MBICJICHHBIN ).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KIIACC
N KoanyecTBo yacoB DJIeKTPOHHbIE
11/-11 HaumeHoBaHue pa3/ieioB U TeM NPOrPAMMBbI B Konrpoububie IIpakTuyeckune (uudgposbie)
cero padoThI paboTnI o0pasoBare/ibHbIC
pecypcsl
Paszgea 1. [lepBoHayaibHbIe XUMHUYECKHE OHATHUSA
11 XuMusi — BaxkHast 00JIaCTh €CTECTBO3HAHUS U 5 5 bubnnorexa [JOK
' MPAKTUYECKOU ESITEIBHOCTH YEIOBEKA https://m.edsoo.ru/7f41837c
bubnuoreka [IOK
1.2 BemecTBa u XuMH4eCKUE peakuuu 15 1 https://m.edsoo.ru/7f41837¢
Hroro no pazneny 20
Pa3nes 2. BaikHelilme npeacTaBuTe Il HEOPraHUYeCKUX BelllecTB
bubnunoreka LIOK
2.1 Boznyx. Kucnopoz. [Tonsitue 06 okcugax 6 https://m.eds0o.ru/7f41837¢
bubnuoreka [IOK
2.2 Bomopon. TlonsiTre 0 KucmoTax u Comsix 8 1 https://m.eds0o.ru/7f41837¢
bubnmorexa LIOK
2.3 Bopna. PactBopsl. [TonsiTHE 00 OCHOBaHUAX 5 1 1 https://m.edsoo.ru/7f41837¢
. bubmuoreka [JOK
2.4 OcCHOBHBIE KJ1acChl HEOPraHUYECKUX COEINHEHUN 11 1 1 https://m.edsoo.ru/7f41837¢
Hroro no paszneny 30

Pasnen 3. [lepnoanueckuii 3axkon u [lepuoguveckas cucrema xummudeckux 31eMeHToB /. . MenaesieeBa. CTpoeHne aToMOB. XMMHYECKas

cBsI3b. OKHC/INTEIbHO-BOCCTAHOBHUTEIbHbIEC PEAKIIUH
[Tepnonnueckuit 3akoH u Ilepuonnueckas cucrema

but6mmorexa [IOK

3.1 xuMu4deckux snemenToB J[. . Menaeneena. 7 hitps://m.eds0o.ru/7f41837¢
Ctpoenne aToma
32 Xumudeckas cBsi3b. OKHCIUTEILHO- 8 1 bubmmoreka [IOK
BOCCTAHOBUTEIILHBIE PEAKIIUU https://m.edsoo.ru/7f41837c
Wroro no pazpeny 15 bubmuoreka [JOK



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

https://m.edsoo.ru/7f41837¢c

bubnunoreka LIOK
https://m.edsoo.ru/7f41837c
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9 KUIACC

KoumnuectBo yacos DJIEKTPOHHbBIE
Nen/m HaumeHoBaHMe pa3/iejioB U TeM NPOTrPaAMMBbI Beero Konrpoabnesie  IlpakTuueckue (uupposbie)
padoThI padoThI o0pa3oBaTe/bHbIE
pecypcbl
Pa3nes 1. BemecTBO 1 XMMHYeCKHe peaKIuA
11 [ToBTOpenue u yriybiaeHne 3HaHHH OCHOBHBIX 5 1 bubmuoreka [IOK
pasziesioB Kypca 8 Kiacca https://m.edsoo.ru/7f41a636
1.2 OcHOBHBIE 3aKOHOMEPHOCTH XUMHYECKHUX PEaKIIHii 4 BH@HOTeKa HOK
https://m.edsoo.ru/7f41a636
13 DIEKTPOTUTHYECKAs JUCCOHAITNS. XUMUYECKUE 8 1 1 bubnnorexa [JOK
peakIu B pacTBOpax https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Pazgen 2. HeMeTaJJILI M UX CO€IHUHEHUS
21 OO0m1as XxapakTepucTUKa XUMHUYECKUX 2JIEMEHTOB 4 1 bubnnorexa [JOK
VIIA-rpynns. ['anorenst https://m.edsoo.ru/7f41a636
29 OO61mas XxapakTepuCTHKa XUMUYECKUX FIIEMEHTOB 5 Bbu6mmoteka [JOK
VIA-rpynmnel. Cepa u €€ coeluHeHus https://m.edsoo.ru/7f41a636
23 OO0m1as XxapakTepucTUKa XUMHUECKUX DJIEMEHTOB 7 1 bubnnorexa [JOK
VA-rpynnsl. A30T, Gocdop U UX COeUHEHUS https://m.edsoo.ru/7f41a636
R e 1 ,  Bismora o
https://m.edsoo.ru/7f41a636
COEJIMHEHUs
Hroro no paszneny 25
Pazjen 3. MeTa/ibl M HX COeAMHEHHsI
3.1 OO6mue cBO¥CTBa METAIIOB 4 E;ISSH/I//I;T:(T;)(])_[S/I% 412636
3.2 Baxkueiiie MeTamibl U1 UX COSIUHEHUS 16 1 2 Eggﬁ;&fg&igﬁ}éf 413636
Hroro no pazneny 20

Pa3nen 4. Xumusi u oxkpy:xamomas cpeaa



https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
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bubnmoreka [IOK

4.1 BemectBa u maTepuansl B KU3HU YEIOBEKA 3 bt s /7415636
Hroro no pasneny 3
PesepBHOE Bpemst 3 Bu6muotexa [JOK
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HOYPOYHOE IINTAHUPOBAHHUE

8 KJIACC
KoauyecTBo 4acoB
Jlara
Nen/m Tema ypoka Beero  Koutponbmbie  IpaxTuueckue — JJIeKTpOHHbIE HUppPOBbIE
padoThI paboThI o0pa3oBaTejibHbIe pecypchl
1 IIpeamer xumun. Ponb Xumuu B KU3HA 1 bubmuoreka [IOK
yeJoBeKka. Tesa U BelecTsa https://m.edsoo.ru/ff0d210c
2 [TonsTHE O METOAAX TTO3HAHMS B XUMUU 1 BH@HOTeKa HOK
https://m.edsoo.ru/ff0d227e
Hudposas madoparopus
IIpakTuyeckas padora Ne 1 «IlpaBuia Hudposoii gaTunk
3 padoThI B 1a00paTopuu U NPUEMBI 1 temneparypbl COUpTOBKA.
oOpaieHus ¢ JadopaTOPHBIM Caeua.
000py10BaHHEM) bubmmoreka [JOK
https://m.edsoo.ru/ff0d23dc
4 Yucteie BemecTBa U cMech. CIocoObl 1 bubnunoreka LIOK
pas3zaenenus cMecen https://m.edsoo.ru/ff0d26ca
Hudposas maboparopust
IIpakTuyeckasi padora Ne 2 Tuel;lfr)ll;oz(;n I:)?Té{;f; ToBKa
5 «Pa3nenenne cmeceii (Ha npumepe 1 CBeqap yp p '
OYNCTKHU MOBAPEHHOMW COJIN)» Bubmiorexa [IOK
https://m.edso0o.ru/ff0d28c8
bubmmoteka IIOK
6 ATOMEL 1 MOJIEKYTb1 1 https://m.edsoo.ru/ff0d2a6c
7 XuUMHUUYECKHE 2JIEMEHThI. 3HAKU 1 but6mmorexa [IOK
(CMMBOJIBI) XUMHYECKUX 2JIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 [TpocTeie 1 CIIOKHBIE BEIIECTBA 1 BH@HOTeKa LHOK
https://m.edsoo.ru/ff0d2a6c
9 ATOMHO-MOJIEKYJISIPHOE yUEHHE 1 bubmaorexa LIOK

https://m.edsoo.ru/ff0d2d50



https://m.edsoo.ru/ff0d210c
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https://m.edsoo.ru/ff0d23dc
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3aKOH ITOCTOSIHCTBA COCTaBa BCIIICCTB.

bubnunorexa LIOK

10 Xumuueckasi popmyna. BaneHTHOCTD https://m.edsoo.ru/ff0d2eae
aTOMOB XHUMHYECKHX 2JIEMEHTOB
11 OtHocuUTeNIbHAs aTOMHAs Macca. bubnnorexa [JOK
OTHOCHUTENbHAS MOJIEKYJISIpHAsE Macca https://m.edsoo.ru/ff0d323c
12 MaccoBasi 107151 XMUMHAYECKOT0 AJIEMEHTa bubmuorexa [JOK
B CO€IUHEHNU https://m.edsoo.ru/ff0d350c
13 KonunuectBo BemecrBa. Mosabs. MossipHas bubmmoreka [JOK
macca https://m.edsoo.ru/ff0d5230
14 dusnyeckue U XUMUYCCKHE SIBIICHUS. bubnunoreka LIOK
XuMuYecKas peakius https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haky U ycioBus MPOTEKAHUS bubnuoreka [IOK
XUMHYECKUX PeaKIui https://m.edsoo.ru/ff0d3al6
BECHl TEXHOXUMUYECKHUE HIIH
AJICKTPOHHBIC; CBEYA; KOJI0a
16 3aKOH COXpaHEHHUs MacChl BEIIECTB. I0CcKofoHHas 250 MIT; JIOXKKa
XUMUYECKUE YpaBHEHHUS JUISL COKMTaHMSI BEIICCTB
bubnuoreka [{OK
https://m.edsoo.ru/ff0d3b88
BrruncieHus: KoJau4ecTBa, MacChl
17 BEILIECTBA [0 YPABHEHHUAM XUMUYCCKUX Bubmorexa LIOK
HecTs yp https://m.edsoo.ru/ff0d5708
peaknui
Knaccudukanusi XMMHUECKUX PEaKIIHiA
18 (coe I/IHqE):HI/I}IH a3JI0KEHUS 3a1\IZe eI:n/Is{ bubmmorexa [IOK
H P ’ B ’ https://m.edsoo.ru/ff0d3f34
oOMeHa)
M. B. JIoMOHOCOB — y4EHBIN-
19 SHIUKJIONCTUCT 0606yq eHue u bubmoreka LOK
1 AuCT: o https://m.edsoo.ru/ff0d40c4
CUCTEMaTHU3aIUs 3HAHHH
20 KonTponbnas padora Nel mo teme bubmuorexa [IOK
«BelecTBa 1 XUMHYECKHUE PEAKLIUNY https://m.edsoo.ru/ff0d4290
21 Boznyx — cmecs razos. Coctas Bo3nyxa. bubmuotexa [IOK

Kucnopox — snemeHT u npocroe

https://m.edsoo.ru/ff0d448e
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BenrecTso. O30H

dusnueckre U XUMHUYECKHUE CBOMCTBA

bub6nmoreka [IOK

22 KHCII0pOJIa (pCAKIIMH OKHCICHHUS, https://m.edsoo.ru/ff0d4614
ropenue). [lonsTue 06 okcumgax T '
CriocoOslI MosTy4eHus: KUCI0poia B BuGmorexa LIOK

23 nabopaTopuu ¥ MPOMBIIUICHHOCTH. https://m.edsoo.ru/ff0d497a
[IpumMeneHnue kuciopoa T '

TennoBoi 3 PeKT XMMUIECKON peaKIuu,

o4 IIOHATHE O TEPMOXUMHUYECKOM bubmuoreka [JOK
YPaBHEHUH, 3K30- U SHAOTEPMUUYECKUX https://m.edsoo.ru/ff0d4790
peaKIusIx
TorumBo (HedTh, yroias U METaH).

25 3arpsi3HeHue BOo3Ayxa, CIocoObl ero E;ISSJ'I/P/I;T:;SigrOu/I:fO dacaa
MPEAOTBPALCHUS — :
IIpakTHyeckasi padora Ne 3 mo reme b6 [TOK

26 «IlosryyeHue u coOMpaHue KHCI0POaA, htlf[Isz'I/P/Ir(r)wT:cIi(si)o L/ffOddae2
H3y4YeHHe ero CBOHCTBY T '

97 Bomopon — anemeHT u nmpocToe bubnunoreka LIOK
BemecTBO. Haxoxaenue B nmpupoe https://m.edsoo.ru/ff0d4dd0

28 dusnueckne U XUMUYECKHE CBOMCTBA bu6nunorexa LIOK
Bojopoaa. [Ipumenenue Bogopozaa https://m.edsoo.ru/ff0d4dd0

29 IlonsATHE 0 KMCIOTAX U COJIAX ]r?tlfgsj?/y/lr?f:(;(s%grou/ﬁffo 45042

30 Crioco0bl TToTy4eHust BOAOPO/Ia B bubnnorexa [JOK
nabopaTopuu https://m.edsoo.ru/ff0d4dd0
IIpakTnyeckas padora Ne 4 o reme Bubmmorexa [IOK

31 «IlosryyeHue u cobupanue Bo0POA, https://m.edsoo.ru/ff0d4f42
U3yuyeHHe ero CBOHcTB» T '

30 MossipHblii 00bEM ra30B. 3aKOH bubmuorexa [JOK
ABorazpo https://m.edsoo.ru/ff0d542e

33 Breruucnenus o00béMa, KoaudecTBa but6mmoreka [IOK

BCIICCTBA rasa 1o €ro M3BECTHOMY

https://m.edsoo.ru/ff0d55a0
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KOJIMYECTBY BEIIECTBA MWIIH 00BEMY

Breruncienus o05EMOB ra3oB MO

34 ABHCHHIO PCaKIIMKM Ha OCHOBE 3aKOHA bubmiorexa LIOK
yp - peaxil . https://m.edsoo.ru/ff0d5708
00BEMHEBIX OTHOIIIECHHI Tra30B
pUOOp IS OIIBITOB C
NEKTPUUYECKUM TOKOM;
HCTOYHUK ITOCTOSHHOI'O TOKA:
® . nPOOUPKH — 2 TIIT.
W3UYECKHE U XUMHYSCKHE CBOMCTBA
35 BOJBI MIPOHYMEPOBAHHBIC; JIYIUHKA,
CIIUPTOBKA; MPOOKH — 2 MIT,
MUHLET
bubnunoreka LIOK
https://m.edsoo.ru/ff0d587a
36 CoctaB ocHoBanuii. [Tonstue 06 bubmmoreka [JOK
WHIUKATOpax https://m.edsoo.ru/ff0d59e2
Bona kak pacrBoputens. Hacwimenasie u
37 Hel-i[acm epHHbIe paCTBo bl MaI(iOBa;I Bubmzorexa HOK
H PacTBOphL. https://m.edso0.ru/ff0d5b40
JI0JIS BEILIECTBA B pacTBOPE
IIpakTnueckas padora Ne 5 no reme
«IIpuroroBeHne pacTBOpPoOB ¢ bubmmnoreka [HOK
38 .. . N . .
onpeneéHHOI MaccoBoii J0Jei https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOr0 BelIECTBA»
39 KonTtponbHast pabota Ne2 o reme bubmuoreka [IOK
«Kucnopoa. Bonopoa. Boga» https://m.edsoo.ru/ff0d6342
40 Oxcunsl: cocTaB, KiacCupUKaIIUs, bubmmoteka IIOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
ITomydyenne 1 XUMHUYECKHE CBOMCTBA
41 KI/ICJ'Iy;FHBIX OCHOBHBIX U aM(OTEPHBIX Brbmrorexa LIOK
> p https://m.edsoo.ru/ff0d664e
OKCHJIOB
Hudposast maboparopwust
42 OcHoBaHus: cOCTaB, KJIaccu(pUKaIHs, Hudposoii pH. mratus ¢

HOMEHKJIaTypa

3KHUMOM; TISTh XUMHUYECKUX
CTaKaHOB (25 MJ1); TPOMBIBATIKA
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bubnmoreka [IOK
https://m.edsoo.ru/ff0d67ca

43 [TonydyeHue 1 XuMHYECKHUE CBOICTBA bubnmnoreka HOK
OCHOBaHMUI https://m.edsoo.ru/ff0d67ca
Kucnotsr: cocraB, kimaccudukarms, bubnunoreka LIOK
44 .
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2
45 [Tonyyenue u XuMHUYECKHE CBOMCTBA bubnuoreka [IOK
KHCIIOT https://m.edsoo.ru/ff0dfee2
Comu (cpeaHue): HOMEHKIIATypa
46 CHOCO((SLII) HIE)JI )eHI/ISI XI/IMI/I‘-IZEKI,/IC Bubmorexa LIOK
N ¥ ’ https://m.edso0.ru/00ad9474
CBOMCTBA
Hudposas maboparopus
IIpakTnyeckas padora Ne 6. Pemnenne Hudposoii pH. mraTus ¢
47 IKCIEPUMEHTATBbHBIX 32/1a4 M0 TeMe 3a)KUMOM; IISITh XUMHYECKUX
«OCHOBHBIE KJIaCChl HEOPraHMYECKUX CTaKaHOB (25 MJ1); TPOMBIBAJTIKA
coeMHEeHUI» bubmuoreka [{OK
https://m.edsoo.ru/00ad9b7c
I'enernueckas cBsI3b MEKy KilacCamu bubnnorexa [JOK
48 . :
HEOPraHUYECKUX COCIUHEHUN https://m.edsoo.ru/00ad9a50
. bu6nmorexa LIOK
49 O00011IeHE U CHCTEMATH3AIINS 3HAHUI https://m.edsoo.ru/00ad9ch?
Kontpoasnas padora Ne3 mo teme
50 "OCII(I:))BHBIG KJ'IIZICCBI HEOPTaHUYECKHUX bubmiorexa LJOK
o p https://m.edsoo.ru/00ad9ela
COCIMHEHU I
IlepBEIe MONBITKH KIaCCU(PUKALINT
51 XI/II\I/)II/I‘IGCKI/IX 9JIECMEHTOB ?IOHHITII/Ie 0 bubmiorexa LJOK
: https://m.edsoo.ru/00ad9ffa
TPYIIAx CXOJHBIX HJIEMEHTOB
Ilepnoandeckuii 3axkoH u [leprnogndeckas
52 CI/ICI;CMZ. XUMHYECKUX BHeMeIl:TO]il A" bubnmorexa LIOK
T https://m.edsoo.ru/00ada52c
Menneneena
53 [Tepwoapl, TPYIIITEI, TOATPYIIIHI Bubmzorexa [IOK

https://m.edsoo.ru/00ada52c¢
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Ctpoenne atomoB. CocTaB aTOMHBIX

bubnunoreka LIOK

54
saep. M3oTonsl https://m.edsoo.ru/00ada342
CrtpoeHue 3IIeKTPOHHBIX 000JI0YeK
p P N bubnnorexa [{OK
55 aToMOB 3JieMeHTOB [leprnoandeckoit ]
https://m.edsoo.ru/00ada6hc
cucremsl /. 1. Menneneena
XapakTepucTHKa XUMHUIECKOTO DJIEMEHTA
P p 9 bubnnorexa [JOK
56 o ero noJyioxkeHuto B [lepuoanueckoit ]
https://m.edsoo.ru/00ada824
cucreme J[. 1. Menpneneesa
3nauenue [lepuoauyeckoro 3akoHa ajs
pa3BUTHUs HayKu U npaktuku. . 1. bubmmorexa [JOK
57 . .
MenpeneeB — y4€HBIM, IEJAror U https://m.edsoo.ru/00ada96e
rpaxaaHuH
DIEeKTPOOTPULIATEIbHOCTh ATOMOB bubnnorexa [JOK
58 :
XUMHYECKUX AJIEMEHTOB https://m.edsoo.ru/00adaab8
Hudposas maboparopus
Hudposoii natumk
TEMIEPaTyphl IIATHHOBBII;
59 WNonnast xumuieckast CBsI3b JATYUK TeMITePaTyphl
TEpMONapHbIN
bubmmoteka IIOK
https://m.edsoo.ru/00adac34
Hudposas maboparopust
Hudposoii gatuuk
K TEMIIEPATYPHI IIIATHHOBHIN;
OBAJICHTHAS TIOJISIPHAS] XUMHYECKas
60 JaTYUK TEMIIEPaTyphbl
CBSI3b v
TEPMOTIAPHBIT
bu6nmorexa LIOK
https://m.edsoo.ru/00adaab8
Hudposast maboparopwust
KoBasneHTHas HemoJIIpHas XUMUIeCKast Hugposoii rarumx .
61 TEMIIEPATyPhI IIATHHOBHIH;

CBA3b

JaTYUK TEMIIepaTyphl
TepMONapHbIN
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bubnmoreka [IOK
https://m.edsoo.ru/00adaab9

bubmuorexa [JOK
62 Crenens, oxncienns 1 https://m.edSO(I)l.rUIOOadanS
63 OKHUCIUTETbHO-BOCCTAHOBUTEIIbHBIC 1 bubmuorexa [IOK
peakuuu https://m.edso0.ru/00adb076
64 OKHCIUTENN U BOCCTAHOBUTEIIH 1 ﬁg&?ﬁ%fg;grou}é% db076
65 KontponsHas padora Ne4 o reme 1 bubmuoreka [IOK
«CtpoeHue aroma. XUMUYECKAsI CBS3bY https://m.edsoo.ru/00adb486
66 PezepBHblit ypok. O6o011eHuE U 1 bubnuoreka [IOK
cucTeMaTu3alus 3HaHui https://m.edsoo.ru/00adb33c
67 PezepBHblit ypok. O6o011eHUE U 1 Bbu6mmoteka [JOK
CUCTEMaTU3alusl 3HAHUU https://m.edsoo.ru/00ad9ch2
68 PezepBHblit ypok. O6001eHue u 1 bubnuoreka [IOK
cucTeMaTu3alus 3HaHUH https://m.edsoo.ru/ff0d61c6
OBILIEE KOJIMYECTBO YACOB I1O0 68

[TPOT'PAMME
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9 KJIACC

KoaudecTBO 9acoB

Nem/m  Tema vpoka K n Hara JIeKTPOHHBbIE U(PPOBHIE
o Yp Beero 06HTp0.1U>HI>Ie pﬁalcanecKne WiyueHHST  0GPA3OBATENbHbIE
padoThbI padoThI pecype
[lepuonnueckuit 3akoH. [lepuonnueckas
1 CI/I(?FCMI:J, XAMHUYECKUX 3neMEHTcI)[B A" 1 bubmorexa LIOK
T https://m.edsoo.ru/00adb59e
Meunneneena
3aKOHOMEPHOCTH B U3MEHEHHUHU CBOICTB
2 XI/IMI/I‘IGCKIPiIX 9JIEMEHTOB TIEPBBIX TPEX 1 bubmorexa HOK
P p https://m.eds00.ru/00adb6b6
MIEPHOJIOB
Knaccudukanus u HoMeHKIaTypa bubnuorexa [JOK

3 1 :

HEOPraHWYECKUX BEILECTB https://m.edsoo.ru/00adb7e2

4 Buibl XUMUUYECKOM CBSI3W U THUIIBI 1 bubmuorexa [JOK
KPUCTAJUTMYECKUX PEHIETOK https://m.edsoo.ru/00adbac6
KonTponbnas padora Nel mo teme

) «[loBTOpEHUE U yriuyOiaeHue 3HaHUM 1 1
OCHOBHBIX Pa3ZeiIoB Kypca 8 kiacca»

6 Krnaccudukanys XuMHUECKUX peaklui 1o 1 bubnuoreka [IOK
pa3JIMYHBIM IPU3HAKAM https://m.edsoo.ru/00adbch0

[Mudposas nadopaTopus
[TonsATHE O CKOPOCTH XMMHUYECKOM pEeaKIUu. [Mu¢posoit gaTunk

7 [ToHATHE O TOMOT€HHBIX U T€TEPOTEHHBIX 1 TEeMIIEPaTyphI MIIATUHOBBIN

peakuusax bubnnorexka [HOK
https://m.edsoo.ru/00adbe9a
[ToHsiTHE O XUMUYECKOM PaBHOBECHH.

8 @DaxTOopHl, BAUSIOLUINE HA CKOPOCTh 1 bubnuorexa [IOK
XMMHYECKON PEAKIIUU U TTOJOKEHUE https://m.edsoo.ru/00adc28¢c
XUMHUYECKOTO paBHOBECHS
OKHUCIUTEITbHO-BOCCTAHOBUTEIIHHBIC bubmuorexa [JOK

9 1 .
peakuuu https://m.edsoo.ru/00adcade

10 Teopust 2IEKTPOIUTHUECKOM TUCCOLMALINN. 1 [Tudposas nadbopaTopust
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CuibHbBIE U cIa0bIe SJICKTPOJIHUTEI

Hudposoit gaTunx
TEMIIEPATYPHI TIATHHOBBIN

bu6mmoreka [IOK
https://m.edsoo.ru/00adcd68
11 HNonnble ypaBHEHHUsI peaKIuit Bubmaorexa ITOK
https://m.edsoo.ru/00add448
[Mudposas nadboparopust
XUMHUYECKUE CBOMCTBA KUCIOT U OCHOBAHMI Hudposoit gaTunx
12 B CBETE MPEJCTABICHUN 00 AIEKTPONPOBOIHOCTH
BJIEKTPOJIUTUYECKON AUCCOLUALINT bubnnoreka [JOK
https://m.edsoo.ru/00add5d8
X €CKHE CBOWCTBA COJIEH B CBETE
13 H;I;;[Iz:aBJIile/IHHI; olg ;Jl:eKTpJ:)JII/II/ITBHIfecTKoﬁ bubmmorexa LIOK
https://m.eds00.ru/00add8b2
JUCCOIHAITUN
14 [TonsiTe o rupponuse conen bubmmorexa LIOK
https://m.edsoo.ru/00add9d4
. bubmuorexa [JOK
15 O0o001IeHNEe U CHCTeMAaTU3alNs 3HAHUN https://m.edsoo.ru/00addd12
Hudposas naboparopust
IIpakTnueckas padora Ne 1. «Pemenue Hugposoii naramx
16 JIKCIEPUMEHTAJBHBIX 32/1aD) JJICKTPOTIPOBOAHOCTH
P o bubmuorexa [JOK
https://m.edsoo.ru/00addbfa
K 6ot1a Ne2
17 «;JI'_II;IF()”I(“) H(?J?Iijﬂpjecizz (;Icg(()) THC; eI/IH bubmorexa LIOK
p o HIMATITA https://m.edsoo.ru/00addecO
XUMHYECKUE PEAKIIUU B PACTBOPAX)»
18 OO6mrast XxapakTepuCTHUKA rajJOreHOB. bubnunorexa [JOK
XUMHYECKHE CBOMCTBA HA IIPUMEPE XJI0pa https://m.edsoo.ru/00addfe2
19 xummmeccxnt osoicrea, nonyaenie Bu6miorera LIOK
’ yi ’ https://m.edsoo.ru/00ade104
MIPUMEHEHHE
20 IIpakTnyeckas padora Ne 2 o teme [Mudposas nadopaTopus

«IlosryyeHHe COJISIHOM KUCJIOTHI,

[Mudposoii gaTuuk
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U3yueHue eé CBOMCTB)

Breraucnenus 1o YpPaBHCHUAM XUMHNYCCKUX

Z)J'ICKTpOHpOBO,Z[HOCTI/I
bubmuorexa [JOK
https://m.edsoo.ru/00ade348

bubmuoreka [JOK

21 peaxiuii, eciiu OJJUH U3 PEareHTOB J1aH B https://m.edsoo.ru/00ade488
n30bITKE
OO6mas xapakrepucTuka 31emMeHToB VIA- bubnmoreka [JOK
22 _
TPYIIIIBI https://m.edsoo.ru/00ade64a
AnnoTponHsle MOU(UKALIMY CEPBI.
23 Haxo;xr;eHHe ce LI: I/I(beé C(I)le,Z[I/IHeI:II/Iﬁ B bubimorexa [IOK
p / https://m.edsoo.ru/00ade64a
npupoae. XuMHUYECKHE CBONCTBA CEPBI
24 CepoBonopoi, ctpocHHe, (PU3HUECKUC U bubnnoreka [JOK
XUMHUYECKHUE CBOMCTBA https://m.edsoo.ru/00ade802
Oxkcunbl cepbl. CepHasi KMCIIOTA,
25 q)HsHII{[eCKHE u XI/II\EI/I‘ICCKI/IG CBOIiCTBa bubmorexa LIOK
’ https://m.edsoo.ru/00adea28
MIPUMEHEHNE
XUMUYECKUE peaKkllny, JIeXkKalllle B OCHOBE
26 IIPOMBIIIJIEHHOT'O CIIOCO0a MOIy4EeHHUS bubnnorexa [HOK
CEPHOU KUCJIOThI. XMMUYECKOE 3arpsA3HEHNE https://m.edsoo.ru/00adec8a
OKpY>Karollen cpesibl COETUHEHUSIMU CEPbI
27 Beruucnenne MaccoBoil J0JIM BBIXO/1a bu6mmoreka [IOK
MIPOYKTA PEAKIINHU https://m.edsoo.ru/00adec8a
OO6m1as xapakTepucTrKa 3J1IeMeHTOB V A-
28 rpynmnsl. A30T, paclipoCTpaHEHHE B bubnnorexka [HOK
npupoje, Gu3nyecKrue U XUMUYECKUe https://m.edsoo.ru/00adeea6
CBOMCTBA
29 AMMHaK, ero Gu3n4ecKue 1 XMMUYeCcKHe bubnnorexka [JOK
CBOMCTBA, OJIYYEHHE U TPUMEHEHUE https://m.edsoo.ru/00adf004
Hudposas mabopatopust
IIpakTHyeckas padora Ne 3 o reme [Mudposoii gaTunk
30 «IToryyeHne aMmmMHuaKa, U3y4eHue ero AIIEKTPOIIPOBOTHOCTH
CBOIiCTBY bu6mmoreka [JOK

https://m.edso0.ru/00adf180



https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00adea28
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adeea6
https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adf180

A3OTHAas KUCIOTa, €€ (hu3nuecKue u

bubmuoreka [JOK

31 XUMHYECKHE CBOMCTBA https://m.edsoo.ru/00adf306
Hcnonbs3oBanure HUTPATOB U COJIEH
32 aMMOHHUS B KQ4€CTBE MUHEPATbHBIX bubmuorexa [JOK
ynoOpeHuii. XuMHYeCKoe 3arps3HeHHE https://m.edsoo.ru/00adf518
OKpYIKaloIel cpeibl COeAMHEHUSIMHU a30Ta
dochop. Oxeug pochopa (V) u pochopuas
33 KI/ICJIq())Tla). (I)I/I3I/I"-II[G((13)KI/IS) I/IpXI/I(MI/I)‘-Ie(:iI)(I/Ie(b P bubmorexa LIOK
. https://m.edsoo.ru/00adf68a
CBOMCTBA, TIOJIYYCHHE
Hcnons3oBanne pocdaroB B KauecTBe
34 MHHEPAIbHBIX q())6 %HI/H?I 3arpsasHenue bubmiorexa HOK
P N YAOOP ) P https://m.edsoo.ru/00adfc20
MIPUPOJIHOM cpebl hochaTamMu
Yraepon, paclipoCcTpaHEHHUE B IPUPOJIE, bubnnoreka [JOK
35 < ;
¢bu3nveckre 1 XUMHYECKHE CBOMCTBA https://m.edsoo.ru/00adfd9c
Oxcuppl yriaepona, ux pusudeckue u
36 XHMHYECKHUE CBOMCTBA. DKOJOTHICCKHIE bubmuorexa [JOK
poOJIeMBbI, CBSI3aHHBIE C OKCHJIOM YTIIepoja https://m.edsoo.ru/00adfebe
(V)
37 VroabpHas KUCIIOTA U €€ COJIN Bubmioreka IJOK
https://m.edsoo.ru/00ae006¢c
IpakTuyeckasi padora Ne 4 no reme Hungp opaz nabopatopus
" Hudposoit gaTunx
IHosnydyenne yriekucsaoro rasa.
38 3IEKTPONPOBOJHOCTH
KauecTBenHasi peaknusi Ha KapOoHaT-
non" bu6mmoreka [IOK
https://m.edsoo.ru/00ae027e
IlepBoHavanbHbBIE IOHITHSA 00
39 0 rpaHI/IqGCKI/IX BEIECTBaX KaK O Bubmiorexa IJOK
p m https://m.edsoo.ru/00ae054e
COCIMHEHHSX YTIIepo/ia
40 KpeMunii 1 ero coe quHeHNU Bubmiorexa HOK
P A https://m.edsoo.ru/00ae080a
IIpakTHueckas padora Ne 5. Pemenne
p p bubmuorexa [JOK
41 JIKCIEPUMEHTAJILHBIX 32/1a4 110 TeMe

«BakHeHl1Iue HEMETAJJIBI H UX

https://m.edso0.ru/00ae0bf2
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COCAUHCHUS

KontponbHas padota Ne3 no teme

bu6mmoreka [IOK

42 «Ba)XHCHIINE HOMETAILIBL H HX https://m.edsoo.ru/00ae0e18
COEIUHEHUS
OO6m1ast xapaKTepruCTHKa XUMHUYECKHUX
43 3JIEMEHTOB — METaJJIOB. MeTajuindeckas bubmuorexa [JOK
CBSI3b M METAJUIMYECKAsl KpUCTAILINYECKas https://m.edsoo.ru/00ae103e
pemiéTka. PU3HYECKUE CBOMCTBA METAJIIOB
XUMHYECKHE CBOMCTBA METAJLJIOB.
44 OJIEKTPOXUMHUUECKUI P HAIPSOKEHUH Bubmioreka ITOK
P pA p https://m.edso00.ru/00ael1156
METAJJIOB
OO0mmue criocoOb! MOTYYCHHUS METAJLIOB.
CrnnaBel. Berunciaenus o ypaBHEHUAM bubnuoreka [IOK
45 N ]
XMMHYECKUX PEAKIUH, €CIIU OJUH U3 https://m.edsoo.ru/00ael1156
pEareHTOB COJEPIKHUT MPUMECH
46 ITousiTre 0 KOPPO3UU METAIIOB Bubmiorexa ITOK
pp https://m.edso00.ru/00ael1278
bu6mmorexa [IOK
4t Ilenoumpre MeTanb! https://m.edsoo.ru/00ael14b2
48 Oxcuabl ¥ THAPOKCHUIBI HATPUS U KA bubmiorexa HOK
A Ap A P https://m.edsoo.ru/00ael4b2
49 [llenouHo3eMeTbHBIC METAJUTBI — KATBITUI U bubmuorexa [JOK
MAar"Huu https://m.edsoo.ru/00ae15e8
50 Baxxueine coeqMHEHNUS KaJIbIAA bubmiorexa HOK
A 1t https://m.edsoo.ru/00ae15e8
Hudposas maboparopust
51 O000111eHIE U CUCTEMATH3AIU 3HAHUI Huposoii raruux
AIEKTPOMPOBOTHOCTH
52 JKécTkoCTh BOBI M CIOCOOBI €€ yCTpaHEHUS bubmioreka LJOK
yerp https://m.edso0.ru/00ae1886
53 IIpakTnyeckas padora Ne 6 mo reme bubnnorexa [JOK

"KécTrocTh BOABI M METOABI €6

https://m.edsoo.ru/00aelae8
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ycrpaneHus"

. bu6mmoreka [IOK
>4 AoMUHUT https://m.edsoo.ru/00aelc64
AMpoTepHbIE CBOIICTBA OKCHJIA U bubnuoreka [IOK
55 .
TUIPOKCHUIA https://m.edsoo.ru/00aelc64
udposas naboparopust
[udposoii gaTymnk
56 Kemneso JABIIEHHUA.
bubmuoreka [JOK
https://m.eds00.ru/00ae1d86
57 Oxcupsl, TuIpoKcH bl U conu xxenesa (1) u bubnuorexa [JOK
xenesa (1) https://m.edsoo.ru/00ae35e6
58 O0001IeHrEe ¥ CHCTeMAaTH3alNs 3HAHUN
IIpakTuyeckas padora Ne 7. Pemienune HH(prBa’f nabopatopus
udposoii gaTunx
IKCIMEPUMEHTAIBHBIX 32124 M0 TeMe
59 . JTABJICHUSL.
«BakHelimme MeTaJUIbI H X
COCMHEHIIS bubmuorexa [JOK
8 https://m.edsoo.ru/00ae3de8
Brruncnenus mo ypaBHEHUSIM XHMHUECKHAX
€aKIui, eCITu OJJUH U3 PEareHTOB JIaH B
60 11?136bluTKe 1580071 cozfe >1<1/1Tpn AMECH g Bubumorexa [IOK
PIHIT I ' https://m.edso00.ru/00ae1750
Brruncnenus MaccoBoii 1011 BEIXOa
MIPOYKTA PEaKIun
61 O0001IeHNEe U CHCTeMAaTH3aINs 3HAHUN
62 KonTponbnas padora Ne4 o teme
«BakHel1111e MeTasibl U UX COSTUHEHHUSI
63 BemiectBa u Marepuansl B HIOBCEIHEBHOM bu6mmoreka [JOK
JKU3HU YEITO0BEKA https://m.edso0.ru/00ae3f50
64 XHUMHUYECKOE 3arpsI3HEHUE OKPYKAIOIIEH bubnuorexa [JOK
cpeasl https://m.edso0.ru/00ae4270
65 Ponb xumum B perieHnn 3K0JI0rHYECKUX bub6nuorexa [IOK

npobiem

https://m.edso0.ru/00ae4270



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

66 PesepBHrlil ypok. O600611eH1E 1 1 bubnmoreka [JOK
cUCTEMaTU3alsl 3HAHUU https://m.edso0o.ru/00ae0dOa
67 Pezepublit ypok. O6o01eHue u 1 bubnuoreka [IOK
cucTeMaTu3alus 3HaHUH https://m.edsoo.ru/00adb33c
68 PesepBHrlil ypok. O60011eH1E 1 1 bubnmoreka [JOK
cUCTEeMaTU3alys 3HAHUU https://m.edso00.ru/00ad9ch2
OBIIEE KOJIMYECTBO YACOB I1O 68

ITPOTPAMME



https://m.edsoo.ru/00ae0d0a
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2

YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA

YMK «Xumus. 8 kiaace»
1. Xumus. 8 xnacc. YueoHoe nocodue (aBropsl O. C. I'abpuensn, U. I'.
Octpoymos, C.A. Cnaakos).
2. DinekTpoHHas popma yueOHOro nocoous.
YMK «Xumus. 9 kaace»
1. Xumus. 9 xnace. Yueobnoe nocodue (aBropsl O. C. I'abpuesnsin, U. T
Octpoymog, C.A. CiaikoB).

2. DIneKkTpoHHas (popma yueOHOro nocoous.

METO/JIUYECKHUE MATEPHUAJIBI JIJIS1I YUYUTEJIS
1. Meroauueckoe nocobue. 8 knace (aBropsl O. C. I'abpuensn, U. T

Octpoymog, C. A. CitaikoB).

2. IIpoBepounsie u KOHTpOJIbHBIEC PabOTHI. § Ki1acc (aBTopsl O. C.
["abpuensn, 1. B. Tpury6uax).

3. Xumus B TeCTax, 3a/1auax u ynpaxHenusx. 8 kiacc (aBtopsi O. C.
I"abpuensn, 1. B. Tpury6uax).

4. Meroauueckoe nocooue. 9 kiacc (aBropsl O. C. I'abpuensiu, NU.I.
Octpoymog, C. A. CitaikoB).

5. Iporpamma kypca xumun st 7—9 KigaccoB o0I1e00pa3oBaTeIbHBIX
yupexaenuit (aBtopsl O. C. I'abpuensn, U. I'. Octpoymos, C. A.
Cnankos).

6. [IpoBepouHbie U KOHTpOJIbHBIE paboThI. 9 Kinacc (aBTopsl O. C.
["abpuensn, 1. B. Tpury6uax).

/. Xumus B TecTax, 3aja4ax u ynpaxHenusx. 9 kiacc (aBropsl O.C.

I"abpuenss, U. B. Tpuryouax).



HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH

1. Kommuekr 1udpoBeix oOpa3oBaTenbHbIX pecypcoB. [abpuensa O.C.
Xumus. 8-11 k1. OO0 «/poda» 2007

2. DnexkTpoHHas Oubnuoreka «lIpocBemenue». «Xumus. &8  Kiaccy
MYJIbTUMEIMHHOE YueOHOE MocoOre HOBOro o0pasiia.

3. YuebHoe »snekTpoHHOoe wu3gaHue «Xumus (8-11 kmacc). BuprtyanbHas
nabopatopus»

4. 1C: Penerutop. Xumus.

HNEPEYEHD JIABOPATOPHOI'O OBOPYIOBAHMNAI, 1P
BbIIIOJTHEHUH ITPAKTHYECKHUX PABOT I10 XUMHH 3A KYPC
OCHOBHOMH OBILIEN HIKOJIBI.

1.00opynoBanue:
e OOGopynoBanue udpooii Jabopatopuu «Touka poctay.

e MukponabopaTopusi XUMUYECKas;
® [POOUPKU CTEKIISTHHBIE;
e KOJIOBbI KOHUYECKUE;
® CTaKaHBI CTEKJISTHHBIC Ha 50 M
® [aJIOYKH CTEKJISTHHBIC;
® TpyOKH COCTUHUTEIbHBIC: CTCKIITHHBIC, PE3UHOBBIC;
® [poOKHU pE3NHOBBIE;
® CIIUPTOBKY;
® TIpOoOUPKOJEPKATEIH;
® [ITaTUB Ja0OPaTOPHBIL;
® I[ITaTUB ISl MPOOHUPOK;
® BOpOHKA CTEKJISHHAS,
e (unbTp;
® CIINYKH,
e acOecToBas CETKa;
® JIyYHHKH.
2.PeaKkTHBbBI:
® KHCJIOTHI: COJISTHAs, CEpHAsl, a30THAS,
® [IEJOYH: THIAPOKCHU] HATPHUS, TUAPOKCHU] KIS,

e ocHoBanus: rugpokcua menu (II), ruapoxcun sxenesa (I11);



coJi: KapOOHAT KaJbIlus, XJopua HaTpust, xinopua menu (1), aurpar
cepebpa, xjaopu 6apus,

KapOOHAT HATPUSsl, XJIOPU]] AITIOMUHUS, IEPMaHTaHAT KaJlusl, HUTpaT
Kanusi, MEAHBIN KYIIOpPOC,

cynbdar

xKenesza

(1,

cynbdar

IIMHKA,

cynepdocdar,

aMMHUavyHas

(xapbamu ), XJIOpUT Kallus, CyJib(aT HATPUA, CUIIMKAT HATPHs, CyIb(ar
ATIOMHUHUS;

IIPOCTBIE BEIIECTBA: YIOJib, LIMHK, XKEJIE€30, ATFOMUHUN, MarHuid, MeJib,
CBUHELL;

CJIOXKHBIE BEIIECTBA: MPAMOp, caxap;

UHINKATOPBI;

okcubl: Menu (II), okcua mapranma (IV);

3.0prannyeckue BelecTBa:

COJIM: alleTaT HAaTpHs, PEHOJIAT HATPHS;

KHCJIOTHI: YKCYCHAsl KHCIIOTa, MypaBbUHAS KUCIIOTA, OJICHHOBAS;
CIIUPTHI: ATAHOJI, U30NIEHTUIIOBBIN, TJIUIIEPUH, IIPOTIAHOIT;
0eH3071, heHo;

YTJIEBOJIBI: KpaxMaJl, TJIFOKO3a, caxapo3a.

4.Mopean:

HaGopb!l Mozieneit aTOMOB sl COCTaBIICHUS IIAPOCTEPKHEBBIX MOAEIIEH
MOJIEKY;

Kpucrannnueckue pemeTku coen.

5.YuyeOHBIC MOCOOMS HA MEYATHOM OCHOBE:

[Tepnoanueckas cucreMa XuMHYECKUX diieMeHTOB [[.11.Menneneena;
Tabnuiia pacTBOPUMOCTH KUCIIOT, OCHOBAHUH COJICH;
DJIEKTPOXUMHUYECKUN PsiJT HAMIPSIKEHUI METaJIOB;

Habops! Tabnuil k ypokam.



HUHTEPHET

1. http://www.alhimik.ru TIpencraBiensl cnexyromme pyOpPHKH: COBETHI
AOUTYpHUECHTY, YUUTEIIO0 XUMHH, CIIPABOYHHUK (OYE€HB OOJIbIIAs MOI00pKa

TaOJIMII M CIPABOYHBIX MaTCPHANIOB), BecEnas XHUMHs, HOBOCTH,
OJIUMITMAJIbI, KYHCTKamepa (Macca  HMHTEPECHBIX  HCTOPHYCCKHUX
CBEJICHMI).

2. http://'www.hij.ru Xypaan «XuMusi ¥ )KA3Hb» TOHITHO ¥ 3aHUMATEIIbHO

paccka3bIBaeT 000 BCEM MHTEPECHOM, YTO MMPOUCXOTUT B HAYKE U B MHUPE,
B KOTOPOM MBI KUBEM.

3. http://chemistry-chemists.com/index.html DONeKTPOHHBIN KypHa
«XUMHKH U XUMUS», B KOTOPOM MPEACTABIEHO MHOKECTBO OIBITOB IO

XVMHH, 3aHUMATEeIbHOW MH(POPMAIH, TIO3BOJISIONIEH yBJICUh YUCHHUKOB
AKCIIEPUMEHTAIBLHON YacThIO MPEAMETA.

4. http://c-books.narod.ru BceBo3morkHas TuTepaTypa Mo XUMHH.

5. http://www.prosv.ru/ TlocoOust mnsi ydamuxcs, B TOM YHCIC W JUIS
noAroroBku k wutoroBod arrtectanuu (OI'D u EI'D), meroaudeckue

MOCOOUS JIJIsl YIUTEIIeH, HAyIHO-TIOYJIIpHAs JINTEpaTypa 1Mo XUMHUH.
6. http://1september.ru/ Xypran nmns ydutenedd m HE TOJIbKO. bonbimoe

KOJINYECTBO pa60T Y4YCHUKOB, B TOM 4YHCJIIC H HCCICIOBATCIBCKOI'O
Xapakrepa.

7. http://schoolbase.ru/articles/items/ximiya Bcepoccuiickuii  MIKOJBHBIMA
MOPTAJI CO CChUIKAMU Ha 00pa30BaTEIbHBIC CAUTHI IO XHUMHUHU.

8. www.periodictable.ru. COopHuK cTaTeli O XHMHYECKHUX OSJICMCHTaX,

WJUTIOCTPUPOBAHHBIA SKCIIEPUMEHTOM.


http://www.alhimik.ru/
http://www.hij.ru/
http://chemistry-chemists.com/index.html
http://c-books.narod.ru/
http://www.prosv.ru/
http://1september.ru/
http://schoolbase.ru/articles/items/ximiya
http://www.periodictable.ru/

