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HOACHUTEJBHASA 3AIINCKA

[Iporpamma 1O XUMHM Ha YPOBHE OCHOBHOIO 00IIero oOpa3oBaHUs
COCTAaBJICHA Ha OCHOBE TpeOOBaHUWA K pe3ylbTaTaM OCBOCHHUS OCHOBHOM
o0pa3oBaTeabHON MPOrpaMMbl OCHOBHOTO OOIIIEro 00pa3oBaHusl, MPEICTaBICHHbIX
B ®I'OC OOO, a Takxke Ha OCHOBe (enepasbHON paboueil mporpamMmbl
BOCITUTAHUS U C YU4ETOM KOHIIEIIINN PO aBaHusl yIeOHOTO MpeaMeTa « XuMUsD»
B 00pa3oBaTeNbHBIX opranu3anusx Poccuiickoit denepanun.

[Iporpamma 1Mo XuMuM Na€T MPEJCTaBICHUE O LENsAX, OOIeH cTpaTeruu
oOy4eHMs, BOCHHTAHHS M Pa3BUTUA OOYYAIOIIMXCS CPEACTBAMHU Yy4eOHOTrO
npeaMera, YCTaHABJIMBAECT 00s13aTeNbHOE MpeIMETHOE COJIepKaHue,
npeaycMaTpUBaET paclpeielieHue €ro Mo KilaccaM W CTPYKTYPUPOBAHUE 10
pa3denaM M TeMaM IPOrpaMMbl MO XUMHH, OMPEAENSIET KOJIUYECTBEHHBIE H
Ka4eCTBECHHbIC XapaKTepUCTUKU COZIEpKaHMUS, PEKOMEHAYEMYIO
MOCJIEAOBATEILHOCTh HM3YYEHHUS] XUMHHU C Y4E€TOM  MEXKIPEIMETHBIX U
BHYTPUIIPEIMETHBIX ~ CBSI3€H, JIOTMKM y4€OHOro Mpoliecca, BO3PACTHBIX
OCOOCHHOCTEM OOydJaroluxcs, ONpeAesisieT BO3MOXKHOCTH TMpeaMera st
peanu3anuu TpeOOBaHUN K pe3yibTaTaM OCBOCHHUS OCHOBHON 00pa3oBaTebHOU
porpamMMbl Ha YPOBHE OCHOBHOT'O OOIIEro 0Opa3oBaHMs, a TaKkKe TPeOOBaHUM K
pe3yabTaraM oO0y4YeHUs] XUMUU Ha YPOBHE 1ieJIed N3y4eHUs PEeAMETa U OCHOBHBIX
BUJIOB Y4E€OHO-TIO3HABATEIILHOM JEATEIbHOCTU OOYYalolIerocs IO OCBOCHUIO
y4e0HOTO COJIepKaHUSI.

3HaHWE XHMHH CIY)KUT OCHOBOM Il (OPMHPOBAHUS MHUPOBO33PEHUS
oOy4Jaromnierocsi, ero MnpeACTaBICHUl O MaTepuaIbHOM E€IMHCTBE MHUpPA, BAKHYIO
pOJib UTpatOT (POpMHUPYEMbIE XMUMHUEH MPEICTABICHUS O B3aUMOIPEBPAIIECHUSIX
SHEPrUU U 00 DBOJIIOIMU BELIECTB B MPHUPOJE, O MYTAX PEIICHUS TI00ATbHBIX
npoOJieM yCTOMYHMBOTO PAa3BUTHS UYEIIOBEUECTBA — CBHIPHEBOM, YHEPreTHYECKOM,
MUIIEBOM M 9KOJIOTUYECKON O€30MacHOCTH, MTPOOJIEM 3IPaBOOX PAHECHHUSI.

N3ydyeHnne xumuu:

CIOCOOCTBYET  pealiv3alldd  BO3MOXXHOCTEM  JJii  CaMOpa3BUTUA U
dbopmMupoBaHUsI KyJIbTYPhI JUYHOCTH, €€ 0011el U (PYHKIIMOHATILHON I'PaMOTHOCTH;

BHOCUT BKJIaJ] B (DOPMUPOBAHUE MBIIUICHUS U TBOPUYECKUX CIIOCOOHOCTEM
OOy4JarommMxcs, HABBIKOB WX CAMOCTOSITEIBHOW  Y4EOHOUM  JIESITENIbHOCTH,
AKCIIEPUMEHTAIIbHBIX M HCCJIEIOBATEIbCKUX YMEHHUM, HEOOXOIMMBIX KaK B
MTOBCEIHEBHOM KU3HH, TaK U B MPO(HECCUOHAIBHOM JIeSITEILHOCTH;

3HAKOMHUT CO CHEMU(UKON HAYYHOTO MBIIUICHUS, 3aKJIaJIbIBAeT OCHOBBI
LETTOCTHOTO B3IJIsiIa HA €IUHCTBO MPUPOBI U YEJIOBEKA, SBIISIETCS OTBETCTBEHHBIM
3TanoM B (OPMUPOBAHUHU E€CTECTBEHHO--HAYYHOW TPAaMOTHOCTH 00YJarOIITHXCS;



CIIOCOOCTBYET (POPMUPOBAHUIO IIEHHOCTHOTO OTHOIICHHS K ECTECTBEHHO-
-HAy4YHbIM 3HAHUSIM, K IPUPOJIE, K YEIIOBEKY, BHOCUT CBOU BKJIa/l B IKOJOTHYECKOE
oOpa3oBaHHe 00yJaIONTUXCS.

JlanHble HampaBlieHHS B OOYYEHMHM XMMUM OOECIEUYMBAIOTCA CIEIM(PUKON
collepKaHUsi  y4eOHOTro  MpeAMeTa, KOTOpbIM  SBIAETCA  MEAarorMyecKu
aJanTHPOBAHHBIM OTpa)K€HHWEM 0a30BOM HAYKH XMMUU Ha ONPEIEIEHHOM dTane €€
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 XUMHUU CPOpPMHUpPOBaHA HAa OCHOBE
CUCTEMHOr0 noaxona K €€ m3ydeHnro. CopeprkaHue CKIIAJbIBACTCS U3 CUCTEMBI
MOHATUM O XUMHUYECKOM 3JIEMEHTE U BEIIECTBE U CUCTEMBI IIOHITUN O XUMUYECKOU
peakiuu. OO0€ 3TH CHUCTEMBl CTPYKTYPHO OpPTraHU30BaHbl 1O MPUHILUITY
ITOCJIEA0BATEIBHOTO PA3BUTHS 3HAHUM HA OCHOBE TEOPETUYECKUX MPEICTABICHUN
Pa3HOrO YPOBHS:

— aTOMHO--MOJIEKYJISIPHOTO YYEHHS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

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

— YYEHHS O CTPOCHHUH aTOMa U XUMHUYECKON CBSI3H;

— TpelacTaBlieHUd 00 3IEKTPOJUTHYECKON JMCCOLMAlMU BEUIECTB B
pacTBopax.

TeopeTnuecknue 3HaHHUS PACCMATPUBAIOTCA HA OCHOBE HSMIUPUYECKU
MOJIYYCHHBIX U OCMBICIICHHBIX (PAKTOB, PA3BUBAIOTCS MOCJIEIOBATEIHLHO OT OJTHOTO
YPOBHSI K JPYrOMY, BBITIOJHSAA (PYHKUUM OOBICHEHUS U MNPOTHO3WPOBAHUS
CBOMCTB, CTPOEHHUSI U BO3MOXXHOCTEH MPAKTUYECKOIO MPUMEHEHUS U TMOIYyYCHHS
M3Yy4aeMbIX BEILIECTB.

OcBoeHue TmporpaMMbl IO XUMHU  CIOCOOCTBYeT  (hOPMHPOBAHUIO
MIPEACTABIICHNS] O XMMHYECKOM COCTABIAIOIIEN HAYyYHOW KapTUHBI MUpa B JIOTHKE
e€ CHCTeMHOW NpUPOJbI, IIEHHOCTHOTO OTHOIICHUS K HAy4YHOMY 3HAHUIO U
MeTOoJaM TO3HaHMUS B Hayke. M3ydeHue XUMUU MNPOUCXOAUT C MPUBJICUCHUEM
3HAaHWN W3 paHee HW3YYEHHBIX Y4YEOHBIX MpeaMeToB: «OKpyX alolmuid Mupy,
«buosorus. 5—7 xkiacce» u «dusnka. 7 Kinacey.

[Ipy wu3ydyeHUH XUMHUM TPOUCXOAUT (HOpMHUpOBaHUE 3HAHUN OCHOB
XUMHUYECKON HAyKH Kak 00JIACTM COBPEMEHHOI'O €CTECTBO3HAHMS, MPAKTUYECKOU
JIEATEIIbHOCTH YEJIOBEKAa M KaK OJHOTO M3 KOMIIOHEHTOB MHPOBOW KYJIBTYPBHI.
3amaya y4eOHOTO mpeaMeTra COCTOUT B (POPMUPOBAHUU CHUCTEMBl XUMUYECKUX
3HAHUN — BaKHEUINX (paKTOB, MOHATHH, 3aKOHOB M TEOPETUUCCKHUX IOJIOKEHUM,
JOCTYIIHBIX 00OOIIEHUIT MHMPOBO33PEHUYECKOr0 XapakTepa, s3blka HAyKH, B



OpUOOIIEHUH K HAy4YHBIM METOJaM I[IO3HAHUS MpPH HM3YyUYEHUU BELIECTB U
XUMHUYECKHUX PEaKIHii, B (OPMUPOBAHUH U PA3BUTUHU MO3HABATENbHBIX YMEHHUN U
UX T[PUMEHEHWH B YYEOHO-IIO3HABATEIIbHOW M y4eOHO-UCCIEI0BATEIbCKON
NeSITETbHOCTH, OCBOGHUHM TNpaBui O€30IacHOTO OOpalleHHss C BEUIECTBAMU B
MOBCEIHEBHOM JKU3HHU.

[Tpu u3yyeHUn XMMHUU HAa YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHMs BaKHOE
3Ha4YeHHE MPUOOPENTU TaKUE 11T, KaK:

— (QopMHpOBaHHE WHTEUIEKTyaJbHO pPAa3BUTON JUYHOCTH, TOTOBOWM K
caM000pa30BaHUI0, COTPYAHHYECTBY, CAMOCTOATEIBHOMY NPHUHATHIO DPELICHUH,
CIIOCOOHOM alanTUPOBATHCS K OBICTPO MEHSIIOIIUMCS YCIOBUSIM KU3HU;

—  HampaBJCHHOCTh OOYy4YeHHMs] Ha CHCTEMaTH4YeCKOe MpUOOIIEHUE
o0yJarommxcss K CaMOCTOSITEIbHON MO3HABATEIbHON JEATEIbHOCTH, HAYYHBIM
MeToJlaM MO3HaHMs, (HOPMHUPYIOIIUM MOTHBALMIO M Pa3BUTHE CIOCOOHOCTEH K
XUMUHU;

— obecrnieyeHune yCIOBH, CIOCOOCTBYIOIIMX MPUOOPETEHUIO O0YHArOIIMMUCS
OTbITa Pa3HOOOpPA3HOW NEATEIHHOCTH, MO3HAHUS M CAMOIIO3HAHWS, KITFOYEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETEHIMI), UMEIOUINX YHHUBEPCAIbHOE 3HAYCHHUE IS
Pa3IMYHbIX BUJOB JIE€ATEIBHOCTH;

— (¢opmupoBanue o0Omed (YHKIMOHAIBHOM M  €CTECTBEHHO-HAY4YHOMH
TPaMOTHOCTH, B TOM 4YHCJIE YMEHHA OOBSICHATH W OLIEHUBATH SIBICHUSA
OKPY’KaIOIIer0 MHpa, WCIOJB3YS 3HAHWS U OIBIT, MOJyYEHHBIE MPU H3yUYECHUU
XMUMHH, TPUMEHATh UX IpPU PEIIEHUH NpoOJeM B TMOBCEJHEBHOW XKHU3HU MU
TPYAOBOH AESITENBbHOCTH;

— (QopmupoBaHue y O0Oyyaroumxcsd T'yMaHUCTHUECKUX OTHOILIEHU,
NOHMMAaHUS LEHHOCTH XHUMHWYECKHX 3HAaHUW IS BBIPAOOTKH JKOJIOTUYECKU
L€JeCO00pa3HOro TMOBEIEHUS B OBITY M TPYJAOBOM JEITEIBHOCTH B IEJAX
COXPaHEHUS CBOETO 3/10POBbsI U OKPYKAIOIIEH MPUPOIHOMN Cpeabl;

— pa3BUTHE MOTHUBAIIMM K OOYYEHHIO, CIIOCOOHOCTEW K CaMOKOHTPOJIO U
CAaMOBOCITUTAHMIO Ha OCHOBE YCBOCHHS OOINEYEIOBEYECKMX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY NpOGUis U HAMpPaBJICHHOCTH AATbHEHIIETO
oOy4eHus.

OOwiee YMCIO YacoB, OTBEAEHHBIX I M3yUyeHUs XHMHUU Ha YpOBHE
OCHOBHOTO 00111€T0 00pa3zoBanus, cocTaisieT 136 yacoB: B 8 kiacce — 68 yacos (2
yaca B HeJlel0), B 9 kitacce — 68 yacoB (2 yaca B HEJIEIIIO).



COAEPXKXAHUE OBYUYEHUA

8 KUIACC

IlepBoHaYaIbHbIC XUMHUYECKHE TOHATHS

[Ipenmer xumuu. Poinp XuMHUM B JKM3HU 4YEJIOBEKA. XHMUSI B CUCTEME HayK.
Tena u BemjecTtBa. du3nMueckue CBOWMCTBA BEMIECTB. ArperaTHOE COCTOSHUE
BemecTB. [loHsATHE O MeTOAax MO3HAHMS B XUMHH. UHCTBIE BEIIECTBA U CMECH.
CrniocoObl pa3zeseHus cMecei.

ATOMBI ¥ MOJIEKYJBl. XHUMHYECKHE BJIEMEHTbl. CHMBOJIBI XUMHUYECKUX
aneMeHTOB. [IpocThie U ClIOXKHBIE BellecTBA. ATOMHO-MOJIEKYJISIPHOE YUEHHE.

Xumunyeckasi ¢opmyna. BaleHTHOCTP aTOMOB XHUMHUYECKHX JJIEMEHTOB.
3aKOH MOCTOSHCTBAa cocTaBa BemlecTB. (OTHOCHUTENIbHAs aTOMHas Macca.
OTtHocuTeNbHAs MOJEKYJSIpHAs Macca. MaccoBast 4011 XMMUYECKOTO JIEMEHTA B
COEJIMHEHNUHU.

KommuecTBo BemectBa. Moiib. MonsipHas macca. B3auMOCBSI3b KOJIMYECTBA,
MacChl M 4YHMCJIAa CTPYKTYPHBIX e€AuHMI] BemiectBa. Pacuérel mo ¢opmynam
XUMHUYECKUX COECTMHEHU.

du3nyeckne U XMMUYECKUE SBJICHUS. XUMUYECKAsl pEaKUs U €€ MPU3HAKU.
3aKOH COXpaHEHHs MaccChl BEUIECTB. XMMHUYECKHe ypaBHEeHUA. Kiaccudukanus
XUMUYECKUX PEAKIUH (COETUHEHUS, PA3I0KEHNUs, 3AMEILICHHsI, 0OMEHA).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XMMHYECKOW MOCYJ0M, nmpaBuiIamMu paboThl B J1aOOpaTOpuu U
npuéMaMu oOpalieHust ¢ J1abopaTOPHBIM 00OPYJOBaHUEM, U3YyUEHHE U ONKCAHUE
bu3YecKuX CBOWCTB 00pa3lOB HEOPTaHUYECKUX BEIIECTB, HAOJIOJCHUE
¢buznyeckux (IJIaBJICHUE BOCKa, TasHUE JIbJa, pacTUpaHUE caxapa B CTYIIKE,
KUIIEHUE W KOHJACHCAIMS BOJAbI) U XMMHYECKUX (TOPEHHUE CBEYH, MPOKATHBAHUE
MEJTHOM MTPOBOJIOKHU, B3aUMOJICHCTBHE MeJa C KUCJIOTOMN) SBJICHUM, HAOII0IeHUE U
ONKCaHUE NPU3HAKOB NPOTEKAHUS XMMHUYECKUX peakuuil (pas3yiokeHHue caxapa,
B3aMMOJICUCTBUE CEPHOM KHUCJIOTHI C XJIOPUAOM Oapusi, pa3ioKeHHE TUAPOKCHUIA
menu (1) mpu HarpeBanuu, B3auMmo/ieiicTBre xene3a ¢ pactBopoM conu meau (1),
U3y4YeHUE CIOCOOOB PA3JEJICHHUs] CMECEH: C MOMOILBI0 MAarHuTa, (UIbTPOBAHUE,
BbITIApUBAHUE, AUCTHWLISAIMA, XpoMaTorpadusi, MPoOBEACHNUE OUYUCTKH MOBAPEHHOMN
CONMM, HaONIOJIGHWE W  ONMCAHWE  PE3yJIbTaTOB  MPOBEACHHUS  OIBITA,
WUTIOCTPUPYIOIIETO 3aKOH COXPaHEHUs MAacChl, CO3/JaHHME MOJIEJEH MOJIEKYJ
(I1IapOCTEePKHEBBIX ).

BaxxHelline npeacTraBuTe 4 HCOPraHUYECKHUX BelIeCTB

Bo3agyx — cMech razoB. CocraB Boznyxa. Kucmopon — 3ineMeHT U mpocToe
BenlecTBo. HaxoxxnaeHwe kuciaopojga B MHpHUpone, (PU3MUECKHE U XUMHYECKHE
cBoiictBa (peakuuu ropeHus). Oxcunpbl. Ilpumenenue xkucnopona. CrocoOsbl



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

TemnoBoit 3¢(deKT XUMHUECKON peakinu, TePMOXHMUYECKUE 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 Bogopoaa B
npupoae, GU3NYECKHEe ¢ XUMHUYECKHE CBOWMCTBA, MPUMEHEHHE, CIOCOOBI
noixyuyeHus. KucmoTsl u comnu.

Monsipabiii 00BEM ra3oB. PacyéTel Mo XUMUUECKUM YPaBHEHUSIM.

duznyeckue CBOMCTBa BOnbl. Boma kak pactBoputelib. PacTBOpEI.
HacepilieHHbIE M HEHACBIIIEHHBIE PAacTBOPBL. PacTBOPMMOCTH BELIECTB B BOJE.
MaccoBasi 10711 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:  cojieoOpasywoniue (OCHOBHBIE, KHUCJIOTHBIC, aM(OTEpHbIE) U
HecosneoOpazyronue. Homenknatypa oxcujoB. Dusnueckue U XUMHYECKHUE
CBOMCTBA OKCUIOB. [lonyueHnne okcuaos.

OcHoBanus. Knaccudukanuss ocCHOBaHMM: MIENOYM W HEPACTBOPUMBIC
ocHoBaHuA. HomeHknatypa ocHoBaHni. PU3MYECKHME U XUMUYECKHE CBOMCTBA
ocHoBaHuU. [lonydyeHre OCHOBaHUM.

Kucnotel. Knaccuduxanus kucnor. Homenknarypa kucior. Ousndeckue u
XUMHUYECKUE CBOMCTBAa KHUCHOT. Psan aktuBHoctu mertamnoB H. H. bekerosa.
[TonydyeHue KUCIOT.

Commu. Homenknatypa coseil. @U3NYECKUEe U XMMHYECKUE CBOMCTBA COJICH.
[lonyuenune cosen.

['eneTnyeckas CBSI3b MEXKY KJIaCCaMU HEOPTAHUYECKUX COEAUHEHHUI.

Xumuueckuii IKCnepumenm:

Ka4ECTBEHHOE OMPEIECIICHUE COECPKaHU KUCIOpOAa B BO3AYyX€, MOTyUYEHHUE,
coOupaHue, pacrno3HaBaHWE M HU3YyUYCHHE CBOWMCTB KHUCIOpOJa, HaOIOACHUE
B3aUMOJCUCTBUSA BEIIECTB C KHUCJIOPOAOM H YCIIOBUS BO3HUKHOBEHUS W
MpeKpalleHuss TopeHus (Mmokapa), O3HAKOMJICHHE C OOpa3laMH OKCHIOB U
OMKMCAHWE WX CBOWCTB, MOJy4YeHUE, COOMpaHHE, PACIO3HABAHME W HU3YUYCHHE
CBOMCTB BOJIOpo/a (TOpeHHe), B3auMoOeHcTBrEe Bojgopona ¢ 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, B3AMMOJCHCTBUE BOABI C METAJLJIaMU
(HaTpyeM ©  KajubllueM) (BO3MOXHO HCIIOJb30BaHHWE BHUEOMATEpHAIIOB),



WCCJICIOBAaHUE OO0pPa3IOB HEOPTaHWYECKUX BEIIECTB PA3IUYHBIX KIIACCOB,
HaOJFOICHNE W3MEHEHUS OKPACKH MHIUKATOPOB B PACTBOPAX KUCIOT M IIEIOUYEH,
uzydyeHue B3aumozeiictBua okcuga meau (1) ¢ pacTBopoM cepHON 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.

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

[lepBble MOMBITKK KIAaCCU(PUKAIMM XUMUYECKUX 3JeMeHTOB. lloHsiTHe O
rpynmnax CXOJHBIX 3JIEMEHTOB (IEJIOYHBIE M IIETOYHO3EMEIbHbIE METAJLIbI,
raJIOreHbl, UHEPTHBIC Ta3bl). DJIEMEHThI, KOTOPhIE 00pa3yoT aM(pOTEPHBIE OKCHIbI
U TUAPOKCHUJIBI.

[lepnonmueckuit 3axoH. [leproanyeckas cucreMa XMMUYECKHUX 3JIEMEHTOB /1.
N. MengeneeBa.  KopoTkonepuonHas ©  JIuHHONEepuoAHas  (OpPMbI
[Tepuonnueckoit cucrembl xumuueckux 3nmemMeHToB JI. . MenneneeBa. [lepuoasl
u rTpynmbl. OuU3WyecKUd CMBICH MOPSAKOBOTO HOMEpPA, HOMEPOB NEPUOAA U
TPYIIIBI AJIEMEHTA.

Crpoenne atomoB. CocTaB aTOMHBIX saep. M3oTomnel. DnekTtponsl. CTpoeHue
AJIEKTPOHHBIX  000JIOYEK aToMOB TepBbIX 20 XUMHUYECKHUX  DJIEMEHTOB
ITepuonnueckoin cucremsl J[. WM. MenneneeBa. XapakTepUCTUKA XHUMHUYECKOIO
AJIEMEHTA 10 ero nosoxeHuro B [lepuonnueckoit cucreme 1. 1. Menaeneena.

3aKOHOMEpPHOCTH HM3MEHEHUSl pajJhyca aTOMOB XUMHUUYECKUX BJIEMEHTOB,
METAJTHYECKUX U HEMETAJUIMUYECKUX CBOMCTB MO IpymraM U MepuoiaM.

3nauenue [leproanueckoro 3akoHa u [leproanveckoil CuCTEMbl XUMHYECKHUX
JJIEMEHTOB Ui pa3BUTUA Hayku W mpaktuku. [[. . MenneneeB — yuyéHbli U
IpaKIaHUH.

Xumudeckass cBa3b. KoBajieHTHass (TOJisipHass W HEMOJISIpHAs))  CBSI3b.
DJEKTPOOTPULIATENBHOCTh XUMUYECKUX 31EMEHTOB. 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 PACTBOPAMHM KHUCJIOT W IIEJIOYei, 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 WCIOJIb30BaHUE KaK OOIMMX ECTECTBEHHO--HAYYHBIX
MOHSATUM, TaK W MOHATHUM, SIBISIONIMXCS CUCTEMHBIMH JJISI OTJEIBHBIX MPEAMETOB
€CTECTBEHHO--HAYYHOI'O LINKJIA.

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

@usnka: Marepus, aTroM, D3JJIEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIHU],
M30TOIIbI, PAJUOAKTUBHOCTh, MOJIEKYJA, SJIEKTPUUYECKHUIN 3apsll, BEIIECTBO, TENO,
00BEM, arperaTHoe COCTOSIHUE BEIIECTBA, ra3, (PU3MYECKUE BEIMYUHBI, €TUHUIIBI
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

[lepnonmueckuit 3akoH. [leproanyeckas cucreMa XMMUYECKHUX 3JIEMEHTOB /1.
. MengeneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHUU CBOWCTB
XUMUYECKUX DJJIEMEHTOB TIEPBBIX TPEX MEPHUOJOB, Kalaus, KaIbLUA U HX
COCMHEHUN B COOTBETCTBHUU C IIOJIOKEHHEM 3JIEeMEHTOB B lleprnomnueckoit
CHUCTEME U CTPOECHHUEM MX aTOMOB.

CrpoeHre BellecTBa: BHIBl XUMUYECKOW CBSI3U. THIBI KPUCTAIIMYECKHUX
PELIETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT THUIMA KPUCTAJUIMYECKONW PEHIETKH U
BUJIa XUMHUYECKOM CBS3H.

Knaccuduxainyss 1 HOMEHKJIaTypa HEOPTraHUYECKUX BEIIECTB. XHUMHUYECKHUE
CBOMCTBA BEIIECTB, OTHOCSIIMXCS K Pa3JIMYHBIM 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 CTENEHEW OKMUCIICHHS XUMHYECKUX JIEMEHTOB, MO OOPAaTUMOCTH, IO
YYaCTHUIO KaTajln3aTopa). DK30- U SHJIOTEPMUUYECKUE PEAKIIMH, TEPMOXUMHUYECCKUE
YpaBHEHMUS.

[Tonsitue 0 ckopocTH XumMudeckoil peakuuu. [loHsTre 00 OOpaTUMBIX H
HEOOPATUMBIX XUMUUYECKUX peakiusax. [IoHsATHEe 0 TOMOTEHHBIX U 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-BOCCTAHOBUTEIHLHOMN peaKiuu. CocraBiieHue ypaBHEHUI



OKHCJIUTEIBbHO--BOCCTAHOBUTEIbHBIX ~ PEAKUMA C  HCHOJIb30BAHUEM  METOJa
3JIEKTPOHHOTO OanaHca.

Teopus 3MEKTPOIUTUYECKON AUCCOLMALIMH. DIEKTPOIUTHI U HEIJIEKTPOJIUTHI.
KaTtnonsl, annonsl. MeXaHW3M [HCCOLMAIIMU BEIIECTB C Pa3JIMYHBIMUA BUJIAMH
XuMHU4eckoil csizu. CreneHs aucconuanuu. CUIIbHBIE U CIIa0bIe 3JIEKTPOJIUTHI.

Peakiun noHHOTO 0OMEHa. Y CI0BHS MPOTEKAHUS PEAKIIUH HOHHOTO OOMEHa,
MOJHBIE M COKpall€HHbIE HMOHHBIE YypaBHEHHUs peakiuil. CBOMCTBAa KHCIOT,
OCHOBAaHMM U coJell B CBeTe MPEACTaBICHUN 00 IJIEKTPOJIUTUYECKON
nuccounanuu. KauectBeHHble peakiii Ha HOHBL. [IOHSATHE O THApOIN3E CONEH.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHHME C MOJEIISIMA KPUCTALUIMYECKUX PEHIETOK HEOPraHUYECKHUX
BCII[ECTB — METAIOB W HeMeTaUIoB (Tpadura W anmasa), CIOKHBIX BEIIECTB
(xJopuaa HaTpus), UCCIEIOBAHUE 3aBUCUMOCTH CKOPOCTH XUMHUYECKON peaKinu
OT BO3JICUCTBUS PA3IUYHBIX (HAKTOPOB, HCCIEIOBAHUE HIIEKTPOIPOBOTHOCTH
pPacTBOpPOB BEWIECTB, IMpOLECCa AWCCOLMALMU KHUCIOT, IIEJIOYEed H  COJIeU
(BO3BMOKHO  HCIOJIb30BAHME BHUACO MAaTE€pUANIOB), MPOBEICHUE  OIBITOB,
WUTIOCTPUPYIOIIUX  MPU3HAKKM  MPOTEKaHUs  peakluii HMOHHOro  OOMeHa
(oOpazoBanue ocajaka, BBIJIEJICHHE Tas3a, oO0Opa3oBaHHWE BOJbI), OIbBITOB,
WUTIOCTPUPYIOIIUX ~ MPUMEPBI  OKUCIUTEIBbHO-BOCCTAHOBUTEIIBHBIX  PEaKUUU
(ropeHue, peakiuu pa3fioKEHUs, COSUHEHHUs), pAcliO3HABAHUE HEOPTraHUYECKUX
BEIIECTB C IMOMOINBIO KAYECTBEHHBIX PEAKUMA HA HOHBI, PEUICHUE
DKCIIEPUMEHTAJIBHBIX 3a/1a4.

Hemerajuibl 1 UX COeAMHEHUS

OO6mast xapaktepuctuka TranoreHoB. (OCOOEHHOCTH CTPOCHHS aTOMOB,
XapakTepHble cTerneHu okucieHus. CTpoeHue W (Ppu3nueckue CBOMCTBA MPOCTHIX
BEIIECTB — TajloreHoB. XWMHYECKHE CBOWCTBA Ha MOpUMEpe  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 xapakrepuctuka 3neMeHToB VIA-rpynmnbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTepHbIe cTereHu okucieHus. CTpoeHue u (HU3MYECKHUE CBOMCTBA
MPOCTHIX BEIIECTB — KUCIOPOAA U Cepbl. AJIOTPOITHbIE MOAU(PUKAIIMN KUCIOPOIa
U cepbl. XuMUYecKue cBoicTBa cepbl. CepoBOIOPO, CTpoeHHUE, (PU3UUECKUE 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 TMOJYyYeHUS CEPHON KHUCIIOTHI.
[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,
3arps3HEHUE BO3/yXa U BOJIOEMOB), CIIOCOOBI €r0 IPEAOTBPAILICHHUS.

OOmast xapakrepucTuka 37eMeHTOB VA-rpynnbel. OCOOEHHOCTH CTPOEHUs
aTOMOB, XapaKTEpHbIE CTENEHH OKUCIEHUA. A30T, PaclpoCTpaHEHHE B IPUPOJIE,
dusznyeckue U XxuMudeckue cBoiictea. Kpyrosopor a3ora B nmpupoe. AMMHaK, ero
duznyecKkrue u XMMHUYECKHE CBOWCTBA, MOMyuyeHue U nmpuMenenue. Conu aMMOHus,
uX pU3NYeCKUue U XUMHUUYECKUE CBOICTBA, MpuMeHeHne. KauecTBeHHas peakuus Ha
MOHBl aMMOHMS. A30THasi KHCIOTa, €€ MOJydyeHHe, (PU3NYECKUEe U XUMUYECKUE
CBOMcTBa (0OOLIME Kak MpPEACTaBUTENS Kiacca KUCIOT U CHELU(PUYECKHE).
Hcnonb3oBaHWEe HUTPATOB M COJIEM aMMOHUSI B KAauyeCTBE MHHEpAIbHBIX
yIo0peHnil. XuMUYECKOE 3arpsi3HEHUE OKPYKAIOIIEH Cpebl COETMHEHUSIMH a30Ta
(KUCIIOTHBIE JIOXKIM, 3arpsi3HEHUE BO3/AyXa, MHOYBbI U BOJMOEMOB). dDocdop,
ayoTpornuele Moaupukammuu ¢docdopa, u3MUECKUEe U XUMHUYECKHE CBOWCTBA.
Oxcug docdopa (V) u bochopHas kuciaota, Pu3ndIecKue U XUMHUUECKHUE CBOMCTBA,
nosyuenue. Mcnonp3oBanue GpocharoB B KaUeCTBE MUHEPAIBHBIX YI0OPEHUH.

Oo6mas xapakrtepuctuka 3neMeHToB |V A-rpynmnbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB,  XAapaKTEpHBIE  CTEIIEHH  OKHUCJIEHUA.  YIJIEpOJ,  aJUIOTPOIIHBIE
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. DKOJIOIMYECKHe MpOoO0JIEMbl, CBA3aHHBIE C OKCHUIOM
yraepoaa (IV), rumoreza r1i100anbHOrO MOTEIUIEHUS KJIMMAaTa, MapHUKOBBIN
addekr. YronpHas KuciaoTa U €€ coM, uX (PU3NUecKue U XMMHYECKHUE CBOMCTBA,
noJiyueHue U npuMeHeHue. KauecTBeHHass peakuus Ha KapOOHAT-MOHBI.
Hcnonb3oBaHue KapOOHATOB B OBITY, MEIUILIMHE, MPOMBIILIEHHOCTH U CEIbCKOM
XO34UCTBE.

[TepBoHayasibHbIE MOHATHS 00 OPraHUYECKUX BEIIECTBAX KAK O COCIUHEHMSIX
yriaepoja (MeTaH, 3TaH, TUJIEH, alleTUIIEH, TaHOJI, TJIMLEPUH, YKCYCHAsI KUCTIOTA).
[IpupogHble HMCTOYHUKUA YIIIEBOAOPOAOB (yrojib, NPUPOAHBIA Tra3, HePTb),
NPOAYKThl UX mepepaboTku (OE€H3MH), UX POJb B OBITY MU IPOMBIIUICHHOCTH.
[TonsiTe 0 OMOJIOTUYECKU BAXKHBIX BEILIECTBAX: )KMpax, OeKax, yriieBogax — U ux
poJiM B JKH3HM YEJIOBEKa. MaTepuanbHOE €IWHCTBO OpPraHUYECKUX U
HEOPTraHUYECKUX COCJIMHEHU.

KpemHuuii, ero ¢usnueckue M XHUMHUYECKHE CBOMCTBA, MOJy4YCHHE W
npuMmeHenue. CoenuHeHHs KpeMHusi B mnpupoze. OOmue mnpeacTtaBieHuss 00
okcusie kpemaus (IV) u kpemuueBoi kuciore. CHIMKAThI, UX UCIOIb30BaHUE B
ObITY, B MPOMBIIUICHHOCTH. BaxxHeine cTpouTelbHble MaTepHallbl: KepamHKa,



CTEKJIO, IIEMEHT, 0eToH, kene300eToH. [Ipobiempr 6€30MacHOrO HMCIOIB30BAHMUS
CTPOUTENIbHBIX MAaTEPUAJIOB B OBCEHEBHOM JKU3HHU.

Xumuueckuii IKCnepumenm:

U3ydeHue 00pa30B HEOPraHUYECKHUX BEIIECTB, CBOMCTB COJITHOW KHUCIIOTHI,
MPOBE/ICHUE KAYECTBEHHBIX PEaKIMi Ha XJIOPUJI-MOHBI U HAOIIOACHUE 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 H €€  COEAUHEHUSMU  (BO3MOXKHO  HCIIOJIb30BAaHUE
BUJIEOMATEPHUAITIOB), HAOIIOICHHE TIpoliecca OOYTIIMBaHUs caxapa IMoJ JACUCTBUEM
KOHIICHTPUPOBAHHOM  CEPHOM  KHUCJIOTBI, M3y4YEHUE XHMHYECKHX CBOMCTB
pa30aBIICHHOI CEepHOM KUCIOTHI, MPOBEICHNE KAUECTBEHHON peaKIK Ha Cynbdar-
MOH W HAOJI0JieHWEe TpHu3HaKa e€ MPOTEKaHUs, O3HAKOMIIEHHE C (HU3UYECKUMU
cBoiicTBaMu a3zora, ¢ochopa MU HUX COCIUHEHHH (BO3MOXKHO HCIIOJIb30BaHUE
BHJIEOMATEpUAIIOB), oOpa3liaMu a30THBIX U (POCHOPHBIX YIOOpEHUH, MOTyYeHUE,
coOupaHue, pacro3HaBaHWE€ M M3YYEHHE CBOICTB aMMHaKa, IPOBEJCHHE
Ka4eCTBEHHBIX PEaKIMii Ha MOH aMMOHMS U (ochaT-uOH U M3YyUYEHHUE MPU3HAKOB
UX IPOTEKaHHUsI, B3AMMOJICHCTBUE KOHIIEHTPUPOBAHHON a30THOW KUCJIOTHI C MEJIbIO
(BO3MOKHO HCIIOJIb30BaHUE BHJIEOMATEPHUAIIOB), U3yUYCHHE Mozenein
KPUCTAUIMYECKUX peIIETOK aiMasza, rpadura, ¢yiepeHa, O3HAKOMIICHUE C
MPOIECCOM  aJCcOpOLIMM PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM U
YCTPOMCTBOM NPOTHBOras3a, MoJyueHue, coOupaHue, pacro3HaBaHUE M U3y4YeHUE
CBOMCTB YIJIEKHCJIOTO ra3a, MPOBEJICHHE KauyeCTBEHHBIX peakluii Ha KapOoHAT U
CUJIMKAT-MOHBl W HW3YyYEHHE NPU3HAKOB HUX MPOTEKAHMS, O3HAKOMJIEHUE C
MPOAYKIIMEH CHUJIUKATHOM MPOMBIIIUICHHOCTH, PEIICHHE SKCIEPUMEHTAIbHBIX
3a/1a4 1o TeMe «BaxHenmme HeMeTauTbl M UX COCTUHEHUS.

MeTaJiibl 1 MIX COeIMHEHU S

OO01mast XxapakTepUCTHKAa XUMHUYECKUX JIEMEHTOB — METAJUIOB Ha OCHOBAHUH
ux TnonoxeHus B llepmogmyeckor cucrteMe XUMUYeCKUX dyeMmeHToB [[. U.
MenpeneeBa u crpoeHusi aroMoB. CTpoeHue MeTaiuioB. MeTtamuyeckas CBs3b U
METAUIMYECKAsT ~ KPUCTAJUIMYECKAss  PEIIETKA.  DJEKTPOXUMUYECKHMH  PAX
HaMpsHKeHUH MeTawioB. du3nyeckue U XMMUYECKHe CBOMCTBAa MeTauioB. OO0mue
CrocOObI TIONy4eHUs MeTauioB. [loHSATHE O KOPpPO3WHM METAUIOB, 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 /. M. MenpaeneeBa, CTpO€HHME MX aTOMOB, HAXOXKJICHHUE B MPHUPOJE.
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 snemeHToB Jl. M. MenneneeBa, 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: TTo10keHre B [leproindeckoi 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, CTpOECHHE aToma, HAXOXICHUE B mpupoac. DU3NYECKHE 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, M3Y4Y€HHE  PE3YJIbTAaTOB  KOPPO3WH  METAIOB  (BO3MOIYKHO
WCIIOJIb30BaHUE BHUJCOMATEPHATIOB), OCOOCHHOCTEH B3aWMOJCHUCTBUS OKCHIA
KJIbIIUSI W HATpus C BOJON (BO3MOXKHO HCIIOJIb30BaHUE BUJICOMATEPUAIIOB),
HCCIICIOBAHUE CBOMCTB KECTKOM BOJIBI, TPOLIECCA TOPEHHUS XKejle3a B KUCIOPOAE
(BO3MOXKHO  HCTOJIb30BAHWE  BHUJICOMATEPUANIOB), TPU3HAKOB  IPOTCKAHUS
KAYECTBCHHBIX PEAKIIMKA HA WMOHBI: MAarHus, KIbLHSA, alFlOMUHUS, [IUHKA, JKEJIe3a
(1) u xene3a (1), meau (1), HabmMrOIEHHE U OMKMCAHUE MPOIECCOB OKPAIINBAHUS
MJJaMEHH MWOHAMU HATpusl, Kalusg M Kaiblud (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 marepuanbsl B IOBCEIHEBHOM >KU3HM YellOBeKa. be3omacHoe
MCIIOJIB30BaHUE BEILECTB M XMMHUYECKUX peakuuil B ObITy. [lepBasi momoinb npu
XAMUYECKUX 0KOTaxX U OTPABJICHUSX.

XHUMHUYECKOE 3arps3HCHHE OKpYKaromeh cpeabl (MpeaeiabHas I0myCTUMAast
KOHIIeHTpalus BemiecTB, nanee — [1/K). Ponb xuMun B perieHn# 3K0JIOTHUYECKUX
npooiem.

Xumuyeckuii IKCnepumenm:

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

Mexcnpeomemmnoie ceasu



Peanuzanmsi MeXNpeaMETHBIX CBSI3€M MPU HM3yYEeHWH XHMHH B 9 Kiacce
OCYIIECTBJISICTCS. 4Yepe3 MCIIONB30BAHUE KaK OOIMMUX €CTECTBEHHO-HAYYHBIX
MOHATUH, TaK Y TOHITHH, SIBISIONAXCS CUCTEMHBIMH JIJISI OTACIBHBIX MPEAMETOB
€CTECTBCHHO--HAyYHOTO IIHKIIA.

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

dwusuka: Marepus, aToM, OJJCKTPOH, TMPOTOH, HEUTPOH, WOH, HYKIH]I,
U30TOIbI, PagMOaKTUBHOCTh, MOJIEKYJNa, JJIEKTPUYCCKUI 3apsiji, MPOBOJHUKH,
MOJIYIPOBOJHUKH,  TUAJICKTPUKHA, (POTOAIEMEHT, BEIIECTBO, TEIO, OOBEM,
arperaTHoe COCTOSIHUE BEIECTBA, ra3, pacTBOP, PACTBOPUMOCTb, KpUCTAITUNYECKast
peméTKa, CruiaBbl, (PU3MUECKUE BEIUYUHBI, €IUHUIBI W3MEPEHHS, KOCMHYECKOE
MPOCTPAHCTBO, IJIAHETHI, 3BE3/1b1, COJHIIE.

buonorusi: ¢orocunres, npixanve, OuMocdepa, IKOCUCTEMA, MUHEPAIbHbBIE
yIOOPEHHS, MUKPO3JIEMEHTBI, MAKPOAJIEMEHTBI, TUTATEIHHBIC BEIIECTBA.

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



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

JIMYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE pPE3yJbTaThl OCBOEHHUS MPOTPaMMbl OCHOBHOTO OOIIETO
o0pa3oBaHMsI JOCTUTAIOTCS B XOJA€ OOyYeHHUSI XMMHUU B EIUHCTBE y4eOHOU H
BOCHUTATEILHON JEATEIBHOCTH B COOTBETCTBUM C TPAJIUIIMOHHBIMU POCCUMCKUMHU
COILIMOKYJIbTYPHBIMH M JYXOBHO-HPAaBCTBEHHBIMHU ILIEHHOCTSIMU, MPUHSTHIMU B
oOIIeCTBE MpaBUJIaMU U HOpPMaMHU I[OBEJEHUS U CIOCOOCTBYIOT IIpolieccam
CaMOIMO3HaHUsl, CAMOPA3BUTHS U COLIMATIU3AIINKI 00yUYaIOIIUXCS.

JInyHOCTHBIE  pe3yJbTaThl  OTPAXAOT  TOTOBHOCTh  OOYYaIOMIMXCS
PYKOBOJICTBOBATbCSI CHCTEMOM TO3UTHUBHBIX I[IEHHOCTHBIX OpPUEHTAMd U
pacIIMpPEHUE OIbITA AEITEIBHOCTH HAa €€ OCHOBE, B TOM YHUCJIE B YACTH:

1) maTpuoOTHYECKOT0 BOCTIMTAHUS

LIEHHOCTHOT'O OTHOIIECHUSI K OTEYECTBEHHOMY KYJIbTYPHOMY, UCTOPUUYECKOMY
M HAy4YHOMY HACJIECAWI0, NMOHMMAaHUS 3HAYEHUS XUMHYECKOWM HAyKH B KU3HU
COBPEMEHHOI'0 O0OIIEeCTBA, CIIOCOOHOCTH BIAAECTh JIOCTOBEpHOM HH(pOpMaIuei o
MEPENOBbIX JOCTUXKEHUSIX W OTKPBITUSX MHUPOBOM M OTEUECTBEHHON XHMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 YCTPOMCTBE MUpa U 00IIECTBA;

2) TPAKIAHCKOT0 BOCTIMTAHHUS:

MPEJCTABICHUS] O COLUMUAIBHBIX HOPMaX MW MOPaBWIAX MEKIMYHOCTHBIX
OTHOIIEHUI B KOJUIEKTUBE, KOMMYHUKATUBHONW KOMIETEHTHOCTU B OOIIECTBEHHO
MOJIE3HOM,  Y4EOHO-MCCIIENOBATENbCKOM, TBOPYECKOM W JIPYTUX  BHJAX
NeSATeTbHOCTH, TOTOBHOCTH K Pa3HOOOpPa3HOW COBMECTHOM EATENbHOCTH TpHU
BBITIOJTHEHUU Y4YeOHBIX, TO3HABATEIbHBIX 3aJay, BBIIIOJHEHUH XUMHYECKUX
HKCIIEPUMEHTOB, CO3/IaHUU YUECOHBIX MPOEKTOB, CTPEMJICHUS K B3aUMOIIOHUMAHUIO
W B3aUMOIIOMOINM B TIpollecC€ OTOW y4eOHOM eATeNbHOCTH, TOTOBHOCTH
OLICHUBAaTh CBOE IMIOBEAECHHE W TIOCTYIIKM CBOMX TOBApUIIEH C TMO3UIMUU
HPABCTBEHHBIX U MPABOBBIX HOPM C YUETOM OCO3HAHUS TOCIEACTBUM MOCTYIIKOB;

3) HEHHOCTH HAYYHOT'0 TIO3HAHUSI

MHPOBO33PEHUYECKUE TIPEJICTABICHHUSI O BEIIECTBE M XMMHUUYECKOW PEaKIIUH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHsS HAYKU WU COCTABJISIOLIME
OCHOBY I TIOHUMAaHUSI CYIIHOCTH HAYyYHON KapTHHBI MUpPaA, MPEACTABICHHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS MPUPOJBI, B3aUMOCBS3SIX YEJIOBEKA C
MIPUPOJTHOM CPENOM, O POJIM XUMHUU B TTIO3HAHUU 3TUX 3aKOHOMEPHOCTEW;

MO3HABATEJIbHBIE MOTHBBI, HAIIPABJICHHbIC HA MOJIyYEHHUE HOBBIX 3HAHUU MO
XUMUHU, HEOOXOIUMBbIE JIsi OOBSICHEHUS HAOMIOJAEMBIX MPOIIECCOB U SBJICHUM,
MO3HABATENIbHON, MH()DOPMAIMOHHOW M YUTATEIBCKOW KYJIbTYpPhI, B TOM YHCIIE
HaBBIKOB CaMOCTOSITETbHOM paboOThl C Yy4eOHBIMM TEKCTaMH, CIIPABOYHOU



JUTEPATypOi, MOCTYMHBIMU TEXHHUUYECKUMU CPEACTBAMH HH(POPMAIIMOHHBIX
TEXHOJIOTUH;

UHTEpEC K OOYyYEHHMIO M MO3HAHWUIO, JIF0OO3HATEIBHOCTh, TOTOBHOCTH H
CIOCOOHOCTh K  €caMOOOpa3OBaHMIO, TPOEKTHOM U  HCCIEIOBATEIbCKOM
JeSATEIbHOCTH, K OCO3HAHHOMY BBIOOPY HAINpPaBICHHOCTH M YPOBHS OOy4YeHUS B
JIaTbHEHIIIEM;

4) popMHUPOBAHUS KYJIBTYPHI 310POBbSIL:

OCO3HAaHHUE IIEHHOCTU MW3HU, OTBETCTBEHHOIO OTHOUIEHUS 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
XUMHUYECKMMH BEIIECTBAMU B OBITY M pPEaIbHON 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 IMPEJAMETHBIX 3HAHUW 1O XUMHUHU, OCO3HAHHBIA BBIOOP
VWHIUBUYAIbHOM TPAEKTOPUU MPOAOHKEHUS 00pa30oBaHUs C YUETOM JIMYHOCTHBIX
MHTEPECOB U CIOCOOHOCTH K XMMHHU, OOIIECTBEHHBIX UHTEPECOB U MOTPEOHOCTEMH,
yCIEeHOW po(eCCUOHATBHON IE€ATEIBHOCTH U PA3BUTHUS HEOOXOAUMBIX YMEHUH,
TOTOBHOCTB aJalTUPOBATHCS B NPO(ECCUOHATBHOM CpEIE;

6) IK0JIOrNYeCcKOro BOCIIUTAHUS

HKOJIOTUYECKU II€JIECO00pa3HOE OTHOIIEHHWE K NPUPOJIe KaK HCTOUYHUKY
JKU3HM Ha 3eMJle, OCHOBE €€ CyIeCTBOBAaHUS, IOHUMAaHUE LIECHHOCTU 30pPOBOIO U
Oe3omacHOro oOpas3a >KM3HU, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
(GU3MYECKOMY M TICUXMYECKOMY 370POBbIO, OCO3HAHME LIEHHOCTH COOJIIOICHHUS
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 OKPYKaloLEed TPUPOIHON CPENOH, I OBBIIEHUS
YPOBHSI  3KOJIOTMUYECKOM  KYyJIbTYpbl, OCO3HaHUS TIJ00AaJbHOTO  Xapakrepa
HKOJIOTHYECKUX MpOoOJeM M MyTell HUX pelieHus MOCPEACTBOM METOAOB XUMUM,
HKOJIOTUYECKOTO MBIIUIEHNS, YMEHUs PYKOBOJCTBOBAaTbCS UM B ITO3HABATEJIBHOM,
KOMMYHHMKAaTUBHOW U COLUAIBHOM ITPAKTHKE.

METAINIPEJMETHBIE PE3YJIbTATDBI

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 MO3BOJISIOT Ha
OCHOBE 3HaHUN M3 ATUX MPEAMETOB (POPMUPOBATH MPEACTABICHUE O LIEJIOCTHOM



HAyYHOW KapTHUHE MHPA, M YHUBEpPCAJIbHbIC yUeOHbIE NEeWCTBUS (ITO3HABATEIIbHBIE,
KOMMYHUKATHBHBIC, DPETYJISTHBHBIC), KOTOphIE oOOecmeunBaroT (HOPMHUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IUUIAHUPOBAHUIO W OCYIIECTBICHUIO y4eOHOMU
JIEATEIILHOCTH.

ITo3HaBaTe/ibHbIE YHMBEPCAJIbHBIE YUeOHbIE HeiiCTBUS

ba3zoBble Jiornueckue JaeicTBuA:

YMEHHUSI HCMOJB30BaTh MNPUEMBI JIOTUYECKOTO MBIIUJIEHUS TPU OCBOCHUU
3HAHUMU: PACKPBIBATh CMBICI XUMHUYECKUX MOHSATHH (BBIACIATh WX XapaKTEpHBIC
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 MPUYUHHO-CJICICTBEHHBIE CBSI3M MEXKIYy OOBEKTaMH HW3Yy4YCHHS,
CTPOUTH JIOTUUECKHE pacCyXAeHUs (MHAYKTHUBHBIC, JICTYKTHUBHbIC, 10 aHAJIOTHH),
JieNaTh BBIBOJIBI M 3aKIIOUCHUS

YMEHHUE TMPUMEHSITH B TIpOIECCe TMO3HAHMUS TMOHATUS (TIPEAMETHBIE H
METanpeIMETHBIC), CAMBOJUYECKHUE (3HAKOBBIC) MOJIEININ, UCIIOJIb3yEMbIE B XUMUU,
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 MOJICTBHBIX MPEJCTABICHUIN BBISIBIATh M XapaKTEPU30BaTh CYIIECTBEHHbBIC
MPU3HAKUA U3Yy4aeMbIX OOBEKTOB — XUMUUYECKUX BEIIECTB U XUMHYECKUX PEAKIIUM,
BBIBIIAITE  OOIIME  3aKOHOMEPHOCTH, IPUYMHHO-CICJACTBEHHBIC CBSI3M U
MPOTHUBOPEUMS B U3y4aEMbIX MPOIIECCaX U SABJICHUSX.

ba3oBble ucciie1oBaTeIbCKHE JeCTBHUSI.

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
YYCHUYECKUX OKCIEPUMEHTOB, yMEHHE HaOIwaaTh 3a XOJ0M Mpoliecca,
CaMOCTOSITEJILHO MPOTHO3UPOBATH €ro Pe3ysbTaT, PopMyaupoBaTh 0000IIECHUS U
BBIBO/IbI 110 Pe3yJibTaTaM MPOBEAEHHOTO OMbITA, UCCIEIOBAHUS, COCTABIISITH OTUET
O MpoJIeTTaHHOM padoTe.

Pabora c nunopmanueii:

yMEHHUE BBIOWpATh, AHAIU3UPOBATH W HWHTEPIPETUPOBATH HUHGPOPMAIUIO
Pa3IMYHBIX BUJIOB U (POPM MPEACTABICHUS, MOJYyYaeMyI0 W3 Pa3HbIX UCTOYHUKOB
(Hay4HO-TIONYyJISIpHAsT  JIUTEpaTypa XUMHUYECKOTO COJIEp>KaHUs, CIPaBOYHBIE
nocoOus, pecypcel WHTepHETa), KPUTHUYECKH OIEHWBATH MPOTHBOPECUUBYIO U
HEJI0OCTOBEPHYIO MH(OPMAITHIO;



YMEHUE NPUMEHATH Pa3jIu4HbIE METOJbl M 3aMpPOChl MPU NOHUCKE U OTOOpE
uHGOpMAIlMU U COOTBETCTBYIOIIMX JAHHBIX, HEOOXOAMMBIX JJIsi BBITIOJHEHUS
y4eOHBIX U MO3HABATEIbHBIX 337a4 ONPEIEAEHHOrO TUIIA, TPUOOPETEHHUE OMbITA B
00JaCTM  HMCHOJB30BaHUS  MHGOPMAIIMOHHO-KOMMYHUKATUBHBIX  TEXHOJOTHUH,
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 KOMOHWHALMSIMU;

YMEHUE UCIOJIb30BaTh MW aHaJIM3UpoBaTh B IIpolecce Yy4eOHOH U
HCCJIEIOBATENLCKONW JEATEIbHOCTH UHPOPMAIIMIO O BIUSHUU MPOMBIIUIEHHOCTH,
CEIBCKOTO XO35IMCTBA M TPAHCIOPTA HA COCTOSHHUE OKPYXKAIOIIEH NPUPOIHON
Cpelbl.

KoMMyHHMKAaTHBHBIC YHHBEPCAJIbHBIC Y4eOHbIe NeHCTBHA:

YMEHMs 3a/aBaThb BONPOCH (B XOA€ Juanora M (WJIM) JOUCKYCCHM) IIO
CyLIECTBY  OOCYXJaeMOWl  TeMbl, (OPMYJIHpPOBATH CBOM  IPEAJIOKECHHS
OTHOCHUTEIBHO BBIITOJHEHMSI PEI0KEHHOM 3a]a4H;

YMEHUSI  NPEJCTaBIATh  MOJYYEHHbIE  pe3yJbTaThl  MO3HABATEJILHOU
JEATEIbHOCTH B YCTHBIX M IIMCBMEHHBIX TEKCTax; JEJaTh MPE3CHTALUIO
PE3yJIbTaTOB BBIMOJHEHUS] XMMHUYECKOTO IKCIEpUMEHTa (J1a00paTOpHOTO OMbITa,
nabopatopHOi pabOThI O UCCIIEI0BAHUIO CBOMCTB BEIIECTB, yU€OHOTO MPOEKTA);

yMEHUSI Y4E€OHOTrO COTPYAHMYECTBA CO CBEPCTHHKAMU B COBMECTHOM
IIO3HABATEJIbBHOM W MCCIENOBAaTEIbCKOM  JEATENBHOCTH  IPU  PELICHUU
BO3HUKAIOIIMX MPOOJIEM Ha OCHOBE yuyéTa OOIIMX HHTEPECOB M COIJIACOBAHUS
no3uuil (00cyXeHusi, OOMEH MHEHMSIMH, «MO3TOBBIE LITYPMbI», KOOPJIWHAIUS
COBMECTHBIX JEHCTBUM, OINpEIEICHUE KPUTEPUEB II0 OLEHKE KadecTBa
BBITIOJTHEHHON pabOTHI U Apyrue).

PerynsiTuBHBIC YHHBeEpPCAJbHbIC Y4eOHbIe NeHCTBHA:

YMEHUE CAMOCTOSTENBHO ONPENENATh LENH JEATEIbHOCTH, IUIAHWPOBATh,
OCYUIECTBJISITh, KOHTPOJIUPOBATh M MPU HEOOXOAMMOCTH KOPPEKTUPOBATH CBOIO
NesATEIbHOCTh, BBIOUpaTh Hanbosee 3(PpPeKTUBHBIE CIOCOOBI pelIeHUs YYeOHbIX U
MO3HABATENIbHBIX 33Ja4, CaMOCTOSITEIbBHO COCTaBJISATh WJIM KOPPEKTUPOBATH
MIPEJIOKEHHBIM  QITOPUTM JEHUCTBUUA MPU BBINIOJHEHUM 33JaHUM C YYETOM
MOJTy4YEHHUS! HOBBIX 3HAHUU 00 M3yyaeMbIX OOBEKTaX — BEIIECTBAX U PEAKIUSIX,
OLICHMBATh COOTBETCTBUE IMOJYYEHHOTO pe3ysibTaTa 3asBJICHHOW II€JIM, 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,
BBIJICJISIIOT: OCBOEHHBIE OOYYaIOIIMMHCS Hay4yHbI€ 3HAHUSA, YMEHUS U CIOCOObI



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 kiacce npeiMeTHbIE PE3yJIbTaThl HA 0a30BOM YPOBHE

JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

® pacCKpbIBaTh CMBICI OCHOBHBIX XHMHWYECKHUX MOHSITUNA: aTOM, MOJIEKYJa,
XAMHWYECKUN DJIEMEHT, MPOCTOE BEMIECTBO, CIIOXKHOE BEIIECTBO, CMECH
(oHOpOIHAst U HEOAHOPOHAS), BAJICHTHOCTh, OTHOCUTENIbHASI aTOMHAs U
MOJIEKYJISIpHAs Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJSIpHas Macca,
MaccoBas JI0J1s1 XUMUYECKOTO 3JI€MEHTa B COCTMHEHUHU, MOJISIPHBINA 00BEM,
OKCHUJI, KHCIIOTA4, OCHOBAHHE, COJb, 3JIEKTPOOTPULATEIBHOCTh, CTEIECHBb
OKHUCJICHHS, XUMHUYECKasl PEaKIus, KIacCU(UKAIUSI PEaKIuid: peaKinu
COCMHEHUS, PEAKIMH PA3JIOKECHUS, PEAKUUU 3aMELICHUS, PEaKUUuu
oOMeHa, 3K30- U SHJOTEPMHUUECKHUE PEAKIINH, TEIII0BOU A((EKT peakiinu,
AIpO aToMa, HJIEKTPOHHBIM CIOM aroma, aToMHasi OpOUTallb, PaJUyC
aToMa, XUMHUYECKasl CBsI3b, MOJISIPHAs W HEMOJSpHAas KOBAJICHTHasi CBS3b,
WOHHAs CBS3b, HOH, KATUOH, aHWOH, PacTBOp, MAaccoBas JOJS BEIIECTBA
(TpolLieHTHAs! KOHIICHTPAIlUs) B PaCTBOPE;

® JUIIOCTPUPOBATH B3aWMOCBSI3b OCHOBHBIX XHMHYECKHUX TMOHITUH H
MPUMEHSITh 3TU IOHATHUA MPU ONMKMCAHUY BELIECTB U UX MPEBPAIICHUN;

® UCIIOJIb30BaTh XUMHUYECKYIO CHUMBOJIMKY JJI COCTaBJIeHHUS (HOpMYJT
BEILIECTB U YPABHEHUI XUMHUYECKUX PEAKIIHII;

® OIpeeisaTh BaJIGHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COCIUHEHMUSX,
CTENEHb  OKHUCJICHHS  JJIEMEHTOB B  OMHApHBIX  COCJAMHEHUSX,
MPUHAJICKHOCTh BELIECTB K OMNPEACIEHHOMY KJIACCY COCAMHEHUHN I10
dbopmynam, BHJ XUMHUYECKOM CBsI3M (KOBAJIGHTHAas W HOHHAas) B
HEOPraHUYECKUX COEANHEHUSX;

e packpeiBaTh cMbicn llepuomnueckoro 3akona J[. WM. MeHneneesa:
JIEMOHCTPUPOBATh TOHUMAHUE TEPUOJANYECKON 3aBHCUMOCTH CBOMCTB
XUMHUUYECKUX AJIEMEHTOB OT MX moJioxkeHusi B llepuomuueckoit cucreme,
3aKOHOB COXPAHEHUsI MAcChl BELIECTB, MOCTOSHCTBA COCTaBa, aTOMHO--
MOJIEKYJISIPHOTO YYE€HUSsI, 3aKOHAa ABOTrajipo;

® ONHUCHIBATH M XapakTepuszoBaTh TadaumuHyto (opmy Ilepuognueckoit
CUCTEMbl XHMMHYECKUX OJJIEMEHTOB: pa3iudaTh I[OHATHUS «TJaBHAs
noarpynmna (A-rpymnmna)» u «mnobounas noarpynna (b-rpymnma)y, maieie u
OOJIbIIINE TIEPUOJIbI, COOTHOCUTh OO0O3HAUCHMS, KOTOpPhIE HMEIOTCA B
tabmuie «llepumomnueckas cucTteMa XuMmudeckux diemernToB [J[. U
MeHneneeBay € YHCIOBBIMM XapaKTEpPUCTHKAMH CTPOEHUS aTOMOB



XUMHUYECKHUX 3JIEMEHTOB (COCTaB M 3apsi Aapa, OOIIee YHCIO IEKTPOHOB
U pacTpeeiCHUe UX 0 SJEKTPOHHBIM CJIOSIM);

® KJIacCCHU(PHUIIMPOBATh XMMHUUYECKUE IJIEMEHThI, HEOPTaHUYECKHE BEIIECTBA,
XUMUYECKHE peaknuu (10 YHUCIy U COCTaBy YYaCTBYIOIIUX B PEAKITUU
BEIIIECTB, 110 TETUIOBOMY (D EKTY);

® XapaKTepHU30BaTh (OMHUCHIBATH) OOIIME XUMHUYECKHE CBOMCTBA BEIIECTB
Pa3IMYHBIX KJIACCOB, MOATBEPKAasi ONMMCAHUE MPUMEPAMU MOJICKYIISIPHBIX
YPaBHEHUM COOTBETCTBYIOIINX XUMHUYECKUX PEAKIINM;

® TIPOrHO3UPOBATH CBOMCTBA BEUIECTB B 3aBUCHUMOCTH OT UX Ka4eCTBEHHOTO
COCTaBa, BO3MOXXHOCTH TIPOTCKAHUS XUMUYECKUX TIPEBPAIICHUNA B
Pa3INYHBIX YCIOBUSX;

® BBIYUCIATH OTHOCUTEIBHYIO MOJIEKYJISPHYIO W  MOJIAPHYIO MAacChl
BELIECTB, MAaCCOBYIO JIOJII0 XUMHYECKOrO JJIeMEeHTa 1o (opmyie
COEJIMHEHHUS, MACCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, IPOBOJUTH PACUETHI
110 YPaBHEHUIO XUMHUYECKON PEAKITNN;

® TIPUMEHSATH OCHOBHBIC OIMEPAIlMH MBICTUTCIIBHON JMEATCILHOCTH — aHAJH3
U CHUHTE3, CpaBHEHHE, 0000IIeHHEe, CUCTeMaTU3aluIo, Kiaccu(uKaiuio,
BBISIBJICHHE TPUYUHHO--CIICJCTBEHHBIX CBS3€H — JJIs1 U3y4YEHHUs CBOMCTB
BEIIECTB M XHUMHUYECKHX PpEaKIMil, eCTECTBEHHO-HAYyYHBbIE METOJIbI
NO3HAaHUA — HAOJIOJCHUE, U3MEpPEHUE, MOJECIUPOBAHUE, SKCIEPUMEHT
(peasibHBINA U MBICIICHHBIN );

e CjeloBaTh  MpaBWjiaM  TOJb30BAHMUSI ~ XUMHUYECKOM  MMOCyloH |
7abopaTopHbIM  000pY/IOBaHHMEM, a TaKXKe TMpaBUiiaM OOpalleHus C
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKIUSMU TI0 BBIMOJHEHUIO
7a00paTOPHBIX XMMHYECKHUX OIBITOB TIO0 TOMYyYEHUI0O U COOMPAHUIO
razoo0pa3HbIX BEIIECTB (BOAOpPOAA M KHUCIOPOJa), MPUTOTOBJICHUIO
pacTBOPOB C OMNPEIEIEHHON MACCOBOM JIOJEH PAaCTBOPEHHOIO BEILIECTBA,
IJIAHUPOBATh W MPOBOAUTH  XMUMHYECKHE  DKCIEPUMEHTHI  TIO
pacro3HaBaHUIO PACTBOPOB IMIEIOYEH U KUCIOT C MOMOIIBI0 MHANKATOPOB
(;rakmyc, dheHondraient, METUIOPAHXK U JIPYTHUE).

K xoH1y 0OydeHus B 9 kiiacce npeiMETHbIE PE3yIbTaThl HA 0a30BOM YPOBHE

JOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

® pPacKphIBaTh CMBICI OCHOBHBIX XUMHUYECKUX TIOHSITHH: XUMHUYECKHM
AJIEMEHT, aTOM, MOJIEKyjla, HOH, KaTHOH, aHWOH, MPOCTOE BEIIECTBO,
CJIO)KHO€ BEIIECTBO, BaJIEHTHOCTH, 3JIEKTPOOTPHUIATEIHHOCTD, CTEMEHb
OKHUCJICHUS, XUMUYECKasl PeaKIus, XUMUIECKasl CBs3b, TEIUIOBOU d(deKT
peakuuu, MOJib, MOJSPHBIA  00BEM,  pacTBOp,  DIIEKTPOJIUTHI,
HEAJICKTPOJUTHI, DJIEKTPOJMTHYECKAsT JTUCCOIUAIUS, PEAKIMH HOHHOTO
oOMeHa, Karaau3aTop, XWMHUYECKOe paBHOBECHE, OOpaTUMbIE U



HEOOpaTUMBIE PEaKIMHM, OKHUCIUTEIILHO-BOCCTAHOBUTEIBHBIC PEAKITUH,
OKUCIIUTENIb,  BOCCTAHOBUTEIb,  OKHUCIEHHME U  BOCCTAaHOBJIEHUE,
ATOTpOTHs, aM(pOTEPHOCTh, XUMHUYECKasi CBs3h (KOBAJICHTHAs, MOHHAs,
MeTajuInyecKas), KpHUCTaJUIM4ecKass pemérka, KOppo3us METalJIOB,
CIUIaBbl, CKOPOCTb XHUMHUYECKOW peakUuuu, MPEeAeiabHO IOMyCTUMAas
xoHuenTpanus [1/IK Bemecrna;

WUTIOCTPUPOBATh B3aUMOCBSI3b  OCHOBHBIX XUMHUYECKUX TMOHATHU U
MPUMEHSITh 3TU TIOHSTUSA MPU ONMCAHUY BEILIECTB U UX MPEBPAIICHUMH;
UCIIOJIb30BaTh XUMHUYECKYI0 CHMBOJIMKY JJII COCTaBlIeHUS (GopMyd
BEILIECTB U YPABHEHU XMMHUYECKUX PEAKIIMIA;

ONPENEIATh BAJICHTHOCTh U CTENEHb OKUCIEHUS XUMUYECKUX JIEMEHTOB B
COCIMHEHUAX PpA3IUYHOTO COCTaBa, NPUHAIJIEKHOCTh BEIIECTB K
ONpeAeNEHHOMY KJIACCYy COEOUWHEHUU Mo (opmyrnam, BHJI XUMHYECKOU
CBsI3U (KOBaJ€HTHAs, MOHHAS, METAJUIMYECKas) B HEOPraHUYECKUX
COCIMHEHUAX, 3aps]l MOHA MO0 XUMHUYECKOU (opmylie, XapakTep Cpelbl B
BOJIHBIX PACTBOPAX HEOPraHUYECKUX COCAMHEHUMN, TUIl KPUCTATUITMYECKON
PELIETKN KOHKPETHOTO BEILIECTBA;

packpeiBath cMmbicn llepuogmueckoro 3akona J[. WM. Menneneera u
JIEMOHCTPUPOBATh €ro IOHHMAaHHWE: OIKCHIBATh W XapaKTepu3oBaTh
Tabnuuynyo Gopmy Ilepuogmdyeckoid CUCTEMBI XUMHUYECKUX HJIEMEHTOB:
paznuyaTh TOHATUS «TJaBHas mnoArpynma (A-rpynma)y U «modouyHas
noarpynmna (b-rpynma)», manele u  OoNbIIME TEPUOJABI, COOTHOCHUTH
0003HaYCHUsS, KOTOpPHIE HMMEIOTCS B IEPUOAUYCCKONM TabiuIe, C
YUCJIOBBIMU  XapaKTePUCTHUKAMH  CTPOCHMSI  aTOMOB  XMUMHUYECKHUX
AJIEMEHTOB (COCTaB W 3apsj sjpa, OOIIee YHUCIO DJJICKTPOHOB U
pacmpesieieHue WX 10 JJIGKTPOHHBIM  CJIOSIM), OOBSCHATH 0OIIHe
3aKOHOMEPHOCTH B M3MEHEHHHM CBOMCTB 3JIEMEHTOB M MX COEIUHEHUI B
npejenax MajiblX MEPUOJIOB U TJIaBHBIX MOATPYMI C YUYETOM CTPOEHHUS UX
aTOMOB;

KJIacCCU(UIIMPOBATh XUMUUYECKUE DJIEMEHTHI, HEOPraHUYECKHE BEIIECTBA,
XUMHUYECKUE peakiuu (10 YHCIy W COCTaBy YYacCTBYIOIIMX B pPEaKLIHH
BEII[ECTB, MO TEMJIOBOMY 3P dEKTy, MO0 U3MEHEHHUIO CTENEHEH OKHCIICHUS
XUMHUYECKHUX DJIEMEHTOB);

XapakTepu3oBaTh (OMUCHIBATH) OOIIME U CHEIU(DUUECKHE XUMHYECKHE
CBOMCTBAa TIPOCTBHIX M CJOXHBIX BEIIECTB, MOJITBEPXKIAs OIMNHUCAHUE
npuMepaMi MOJICKYJISIPHBIX M HOHHBIX YpPaBHEHUU COOTBETCTBYIOIIUX
XAMUYECKUX PEAKIIHI;

COCTaBIIAITb YPAaBHEHUS BJEKTPOJIUTUYECKOW JIUCCOLMAIMU  KHUCIOT,
LIEJIOYEN U COJIEH, MOJIHBIE U COKPAIEHHBIE YPABHEHUS PEAKLIMA MOHHOTO



oOMEHa, ypaBHEHHUS PEaKIWi, TMOATBEPKIAIONMUX CYIIECTBOBAHUE
TEHETUYECKOM CBSI3M MEXK]Ty BEIIECTBAMHU PA3IMYHBIX KIACCOB;
pacKphIBaTh CYIIHOCTh OKHCJIHTEIILHO-BOCCTAHOBUTEIBHBIX  PEAKITUI
MOCPEICTBOM COCTABJICHHSI DJIEKTPOHHOTO OajlaHCca ITHX PEaKIIni;
MPOTHO3UPOBATh CBOMCTBA BEHIECTB B 3aBUCUMOCTH OT HMX CTPOCHHS,
BO3MOYKHOCTH TPOTEKaHUS XWMHUYECKHUX TMPEBPAIIECHUNA B pa3TUUHBIX
YCIIOBHUSIX;

BBIYHCIIATh OTHOCHTEIBHYIO MOJICKYJISIPHYIO W MOJIAPHYIO MAacChl
BEIIIECTB, MACCOBYIO JOJIF0 XHMHYECKOTO »JJIeMEeHTa 10 ¢dopmyIe
COCIMHEHHUS, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, IPOBOIUTH PACUETHI
M0 YPaBHEHHUIO XUMUYECKON PEeaKInu;

coONI0JaTh  MpaBuUjia  MOJb30BAaHUA  XUMHUYECKOM  MOCyAOM |
7abopaTOpHbIM  00OpYIOBaHMEM, a TaKXKe TMpaBWia oOOpaimieHus ¢
BCIIECTBAMH B COOTBETCTBUM C WHCTPYKIIUSMU II0 BBIMOJHEHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB TIO0 TOIYYCHUI0O W COOMPaHUIO
ra3zo00pa3HbIX BEUIECTB (aMMHUaKa U YIJIIEKHUCIIOro ras3a);

MPOBOJUTh  PEAKIMH, TOJATBEPKAAIONINE  KAayeCTBEHHBIH  COCTaB
Pa3IMYHBIX BEIIECTB: PACHO3HABATH OMBITHBIM IMYTEM XJIOPUI-, OPOMU/I-,
uonua-, kapoonart-, ¢docdar-, cuiamkar-, cyiabdar-, TUAPOKCHUII-UOHBI,
KaTHOHbI aMMOHHUS M HMOHBI WM3YYEHHBIX METAJUIOB, MPUCYTCTBYIOIIHWE B
BOJHBIX PaCTBOpPaX HEOPTAHMYECCKUX BEIICCTB;

MPUMEHSTH OCHOBHBIC OIEPAIlMU MBICIUTEIIHON JEATEIbHOCTH — aHAJIH3
W CHHTE3, CpaBHEHHE, OOOOIIECHHE, CHCTEMAaTHU3aIlMi0, BBISBICHUC
MPUYUHHO-CJICJICTBEHHBIX CBS3€d — I WU3y4YEHHUS CBOWCTB BEIIECTB U
XUMUYECKUX pEaKIUi, €CTeCTBCHHO-HAYYHBIC METOIbl TIO3HAHUSA —
HaOIOICHUE, M3MEpPEHUEe, MOJCIUPOBAHUE, IKCIICPUMEHT (peanbHBIA H
MBICJICHHBIN).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KIIACC
HaumenoBanue KosmuecTBo yacoB
Ne JIeKTPOHHBIE (IU(PPOBHIE)
pas3aesioB U TeM KonTpoJsbHbIe IIpakTHyeckue
n/n Bcero oOpa3oBare/ibHbIE PeCypcChl
NMPOrpamMMblI padoThI padoThI
Paszgea 1. IlepBoHayaibHbIe XUMHYECKHE OHATHS
XUMMST — BaXKHas
obnac
11 o Hec TBOS . 5 5 bubmoreka [JOK
: TECTBO3HAHUS U
. https://m.edsoo.ru/7f41837c
MPAKTUYECKON
NEeATEIbHOCTU YEJI0OBEKA
19 BemecTBa u 15 1 bubmoreka IIOK
' XAMHYECKUE PEaKIUH https://m.edso0.ru/7f41837¢
Hroro no pazneny 20

Pa3zgesa 2. BaxkHeiiue npeacTaBuTe/Id HEOPraHUYECKHUX BELECTB

91 Bo3nyx. Kucnopogn. 6 bubmmoreka [JOK
ITousTre 00 okcumax https://m.edsoo.ru/7f41837c

29 Bonopoa.Ilonsitue o 3 1 bubmoreka IIOK
KHCJIOTaX U COJISX https://m.edsoo.ru/7f41837c
Bopa. PacTtBopsl.

2.3 H?)iimzcoes Op 5 1 1 bubamorexa LIOK

https://m.edso0.ru/7f41837c

OCHOBaHUSIX

2.4 OCHOBHBIE KJIaCChI 11 1 1 bu6mmoreka IJOK



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

HEOPraHUYECKUX
COEIMHEHUN

https://m.edsoo.ru/7f41837c¢

Hroro no pazneny 30

Paznen 3. Ilepuoagnuecknii 3akon u [lepuoanyeckas cucrema xumudecknx djeMmeHToB /. U. MenaeJieena.
Crtpoenue aToM0OB. XUMH4YECKas CBA3b. OKUCINTEIbHO-BOCCTAHOBHUTEIbHbIE PeaAKIINH

[lepuoauueckuii 3aK0H
u [lepuoanyeckas
31 CHUCTEMA XHUMHUYECKUX 7
' snemenTos JI. .
Mennene-eBa.

Crpoenne atoma

bu6moreka IJOK
https://m.edsoo.ru/7f41837c¢

XUMHU4YecKas CBA3b.

3.9 OKuCIUTENBHO- 3 butmoreka [JOK
BOCCTaHOBHUTEILHEIE https://m.edso0.ru/7f41837c
peaKIuu

bu6moreka IJOK
Hroro no paszery 15 https://m.edscl)_i.ru/7f41837c
Pe3epBHOE Bpems 3 bubnmorexa LIOK
https://m.edsoo.ru/7f41837c
OBIIEE KOJIMYECTBO

YACOB 11O I[TPOI'PAMME 08



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

9 KJIACC

KoauvecTBo yacoB JIeKTPOHHBIE
Ne HaumenoBanue pa3aeioB 1 (uu¢posbie)
Kontpoabubie IIpakTuueckue
n/n TeM MPOrPaMMbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypchbl
Paszgeu 1. BemecTBo U XMMHYECKHE peaKIH
11 oo pmaenos |5 . Euomioresa L1OK
' pasi https://m.edsoo.ru/7f41a636
Kypca 8 Kiacca
19 OCHOBHBIE 3aKOHOMEPHOCTHU 4 bu6moreka [JOK
' XUMHYECKUX PEaKIUil https://m.edsoo.ru/7f41a636
PR — : 1 y  DuGworea IOK
' AHICCOTHATIL https://m.edsoo.ru/7f41a636
peaKkuuu B pacTBOpax
Hroro no pazneny 17
Pa3nen 2. HemeraJsIbI M UX cOeIMHEHUS
2.1 O6maﬂezapaKaT ef H:TH;( . VIIA 4 1 bubmmotexa LIOK
: XUMHUYECKHUX DJIEMEHTOB -
https://m.edsoo.ru/7f41a636
rpynimsl. I'asorexst
2.2 O6maﬂe:2paKaT e: HZTH;( X VIA 6 bubmmorexa LIOK
: XUMHUYECKUX IJIEMEHTOB -
) https://m.edsoo.ru/7f41a636
rpynibl. Cepa 1 €€ coeTMHEHUS
2.3 OO011ast xapakTepuCcTHKa 7 1 bubmnoreka [IOK



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

XUMUYECKHX 3JIeMEHTOB V A-
rpynmnsl. A30T, Gocdop u ux
COCIMHEHUS

https://m.edsoo0.ru/7f41a636

OO61mast xapakTepucTHKa

54 XUMHYECKHUX 3J1eMeHTOB |V A- 8 bu6moreka [JOK
' TPYMIEL. YTIEPOI M KpEMHUHA 1 https://m.edsoo.ru/7f41a636
UX COCIMHCHUS
Hroro no pazneny 25
Paznen 3. MeTasiibl U X COeMHEHMSI
bu6mmoreka [JOK
A % 4
3 Obute cRoHCTBa METAIIOB https://m.edsoo.ru/7f41a636
39 Baxueiime MeTamibl 1 MX 16 bubmoteka [IOK
' COCIMHEHMUS https://m.edsoo.ru/7f41a636
Hroro no pazneny 20
Paznen 4. XuMus 4 OKpy:Ka0IIas cpeaa
41 BemecTBa n maTepuaisl B 3 bu6mmoreka [JOK
' JKM3HH YeJIOBEKa https://m.edsoo.ru/7f41a636
Wroro no pazneny 3
PesepBHOE Bpems 3 bubamorexa LOK
P P https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10O 68

I[TPOI'PAMME



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




HOYPOYHOE IINTAHUPOBAHHUE

8 KJIACC

No KosmuyecTrBo yacos JJIeKTPpOHHbBbIe HU(POBBIE

i Tema ypoxa Beero Kontpoabnbie IlpakTHyeckume 00pa3oBaTelbHbIe

padoThI patéoTbI pecypcsol
[Ipeamet xumuu. Posib xumuu B
1 ’KM3HU 4yelioBeka. Tema u 1 buommorexa LIOK
https://m.edsoo.ru/ff0d210c

BEIIICCTBA

5 IToHsiTEe 0 METOIaX TTO3HAHUS B 1 bubmoteka [IOK
XUMUHU https://m.edsoo.ru/ff0d227e
[TpakTyeckas padora Ne 1
«IIpaBua paboTHI B

3 ﬂa6popaTop£H U TIPUEMBI 1 Bubnuorexa LIOK

https://m.edsoo.ru/ff0d23dc
oOparteHus ¢ 1abopaTOPHBIM
000opyT0BaHUEM)

4 YucTele BemecTBa U CMECH. 1 bubmoteka [IOK
CriocoOBbI pa3enicHus CMecei https://m.edsoo.ru/ff0d26ca
[TpakTuaeckas padora Ne 2

5 «Paznenenue cmecei (Ha 1 bubmoreka [JOK
IpUMEpPE OYUCTKH MOBAPEHHOMN https://m.edsoo.ru/ff0d28c8
COJIN )»

6 ATOMBI U MOJIEKYJIBI 1 Bubmuorexa LIOK

https://m.edsoo.ru/ff0d2a6c



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

XUMHUYECKUE 3JIEMEHTHI. 3HAKU

7 (CUMBOJIBI) XUMHYECKUX bubmorexa LIOK
https://m.edsoo.ru/ff0d2be8
AJIEMEHTOB
8 [IpocThie U CIIOKHBIC BEIIECTBA bubmmorexa LIOK
https://m.edsoo.ru/ff0d2a6¢
9 ATOMHO-MOJIEKYJISIPHOE YUCHUE bubmiorexa LIOK
https://m.edsoo.ru/ff0d2d50
3aKOH MOCTOSIHCTBA COCTaBa
10 BEILECTB. XUMHUYECKast popMyIia. bubmorexa [JOK
BaneHTHOCTH aTOMOB https://m.edsoo.ru/ff0d2eae
XHMHYECKHUX DJICMEHTOB
OtHocuTeIbHAsE aTOMHAsl Macca.
11 OTHOCHUTENBHASI MOJIEKYJIAPHAS bubmorexa LIOK
https://m.edsoo.ru/ff0d323c
Macca
12 MaccoBas g0 XMMHUYECKOTO bu6mmoreka [JOK
9JIEMEHTA B COeIUHEHUN https://m.edso0.ru/ff0d350c
13 KomnyectBo BemectBa. Mouib. bu6mmoreka [JOK
MossipHast macca https://m.edsoo.ru/ff0d5230
14 duU3nYeCKue U XMMUYECKHE bu6moreka IJOK
SIBJICHHS. XMUMHYCCKas PEaKIHsI https://m.edsoo.ru/ff0d37fa
[Tpu3Haku u yCcaoBus
15 H;)OTeKaHI/ISI )}(II/IMI/II{CCKI/IX Bubnmorexa [IOK
B https://m.edsoo.ru/ff0d3al6
peaxkuui
16 3aKOH COXPAaHEHUS] MacChl bubmnoreka [IOK



https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16

BCIICCTB. XHUMHYECKHE

https://m.edsoo.ru/ff0d3b88

ypaBHEHUS
BeIYuciieHus KOJIM4ecTBa, MacChl
17 BEIIIECTBA IO YPABHEHUSAM Bubmuorexa LIOK
. https://m.edsoo.ru/ff0d5708
XUMHYCCKUX PEaKITHid
Knaccuduxanus XuMrU4ecKux
18 peakiuii (cCoequHeHus], bu6moreka [JOK
Pa3IoKCHHMS, 3aMEICHUS, https://m.edsoo.ru/ff0d3f34
oOMeHa)
M. B. JIoMOHOCOB — y4€HBIN-
19 SHITUKJIOTICIUCT. O6OgItIIIeHHC u Bubnuorexa LIOK
B https://m.edsoo.ru/ff0d40c4
CHUCTEeMAaTH3allMs 3HAHUI
KonTponpHas padota Nel mo
20 TEME I<)<BemecTr.1)3a A XUMHUYECKHE bubmorexa [OK
https://m.edsoo.ru/ff0d4290
peaKIum»
Bos — cmech razoB. CocraB
21 Bo3;yy;a. Kucnopoa — anemeHt Bubnuorexa LTOK
https://m.edsoo.ru/ff0d448e
Y IIpoCTOE BeniecTBo. O30H
DU3NYECKUE U XUMUYECKUE
99 CBOMCTBa KHUCIIOPOJia (peakiuu bubmoreka [JOK
okwucieHus, ropenue). [lonsTue https://m.edsoo.ru/ff0d4614
00 okcuaax
93 CriocoObI IOSTydeHHsI KUCIOPO1a bubmuorexa [JOK

B J1Ja0OpaTOpUHU U

https://m.edsoo.ru/ff0d497a



https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a

IPOMBINIIICHHOCTH. [[puMeHeHme
KHUCTIOpoJia

TemnmoBo#t A3 PexT XuMHUIeCcKoi
peaKIuu, TOHSATHE O

24 TEPMOXUMHUECKOM YPaBHEHUH bubmorexa [IOK
P M ’ https://m.edsoo.ru/ff0d4790
AK30- U SHI0TEPMUUYECKUX
peakusax
T
55 | o), Sarpmsmenme sonsyta Bu6miotexa LIOK
- 24rp Ayxa, https://m.edsoo.ru/ff0d4c4a
CrocoOBbI €ro MpeI0TBPaICHUS
[Ipaktuueckas pabora Ne 3 o
teme «llomydenue u cobupanue bubmuorexa [JOK
26
KHCIIOpOJia, H3yUYEHHUE ero https://m.edsoo.ru/ff0d4ae2
CBOMCTB»
B TBO. Hax HHUE B
H A https://m.edsoo.ru/ff0d4dd0
MpUpoie
. Cbmupmecme A XUMHYECKHE Bubmiorexa LIOK
CBOIICTBA BOJIOPO/IA.
0P https://m.edsoo.ru/ff0d4dd0
[Ipumenenue Bogopoaa
29 [MousiTie 0 KUCIOTAaX U COJISIX bubmmorexa LIOK
https://m.edsoo.ru/ff0d50d2
30 Crioco0bI oTydeHus BOJIOpoa B bubmuorexa [JOK

JabopaTtopuu

https://m.edsoo.ru/ff0d4dd0



https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d4dd0

[Ipaktuueckas pabora Ne 4 o

31 teme «[lomyduenue u cobupanue bubmnoreka [JOK
BOJIOPOIa, U3YUCHHE €T https://m.edsoo.ru/ff0d4f42
CBOWCTB»

32 MouisipHbIit 00BEM Ta30B. 3aKOH bubmmoreka [{OK
ABorajipo https://m.edsoo.ru/ff0d542e
Brruucnenust o0néma,

33 KOJIMYECTBA BEUIECTBA rasa 1o bubmuorexa [JOK
€r0 U3BECTHOMY KOJIMYECTBY https://m.edsoo.ru/ff0d55a0
BEILIECTBA WU 00BEMY
Brruucienust 00bEMOB ra3oB 1o

34 YPaBHEHUIO PEAKLIMU HA OCHOBE bubmuorexa [JOK
3aKOHA 00BEMHBIX OTHOIIICHUH https://m.edsoo.ru/ff0d5708
ra3oB

35 DU3NYeCKUe U XUMAYECKHE bu6mmoreka [JOK
CBOMCTBa BOJIbI https://m.edsoo.ru/ff0d587a

36 CoctaB ocHoBanuil. [lonsaTue 06 bub6mnoreka [JOK
WHINKAaTOpax https://m.edsoo.ru/ff0d59e2
[Ipaktrueckast pabora Ne 5 o
teme «IIpurorosnenne

37 paCTBopcI))B C ompeIeIEHHOM Bubnuorexa LIOK

. N ) https://m.edsoo.ru/ff0d5eba
MacCOBOM J10J1€ paCTBOPEHHOTO
BEILIECTBAY
38 Boja kak pacTBOpUTEIIb. bubmmoreka [JOK



https://m.edsoo.ru/ff0d4f42
https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d59e2
https://m.edsoo.ru/ff0d5eba

HacebllieHHble U HEHACBIIIIEHHBIE
pactBopbl. MaccoBas qoJst
BEILECTBA B paCTBOPE

https://m.edsoo.ru/ff0d5b40

Kontponbshas padbora Ne2 1o

39 teme «Kucmopona. Bogopos. bubmorexa OK
https://m.edsoo.ru/ff0d6342

Bona»

40 OKcHuJIBI: COCTaB, bu6moreka [JOK
KJIacCU(UKaIMsI, HOMEHKIIaTypa https://m.edsoo.ru/ff0d664e
IT HHE ¥ XMMUYECKU

41 CBOOJ;I}::I[Za KeI/ICJ'IOTHBIXeCOCHeOBHBIX bubamorexa LOK

’ https://m.edsoo.ru/ff0d664e

1 aM(pOTEPHBIX OKCHJIOB

42 OcHOBaHHS: COCTaB, bu6mnoreka [JOK
KJIacCU(HUKAIUsA, HOMEHKIIATypa https://m.edsoo.ru/ff0d67ca

43 [TonydyeHne U XUMHAYECKUE bubmuorexa [JOK
CBOWCTBA OCHOBaHUIA https://m.edsoo.ru/ff0d67ca
Kucnotsl: cocras, bu6mmoreka [JOK

44
KJIacCU(UKAIUsA, HOMEHKIIATypa https://m.edsoo.ru/ffOdfee2

45 [TonyueHne U XUMUYECKHE bubmmoreka [{OK
CBOWCTBA KUCIIOT https://m.edsoo.ru/ffOdfee2
Comnu (cpeHue): HOMEHKIIaTypa

46 CHOCO((SBII) nIi)nyq)eHm o bubmmorexa LIOK

- https://m.edso00.ru/00ad9474

XUMHUYECKUE CBOMCTBA

47 [TpakTrueckas padorta No 6. bubmnoreka [IOK

Pemenue sxcrniepuMeHTanbHbIX

https://m.edsoo.ru/00ad9b7c



https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9b7c

3aJa4 110 TCMC «OCHOBHBIC
KJIaCChbl HCOPTIaHNYCCKUX

COCIMHECHUI
['eneTrueckas CBA3b MEX
48 KJIaccaMu HeopraHI/I%CKHI;y Bubmuorexa LIOK
B https://m.edsoo.ru/00ad9a50
COCIMHEHUN
49 O06o0011IeHne U cucTeMaTH3aIus bubmuorexa [JOK
3HAHUH https://m.edsoo.ru/00ad9ch2
KoutponrHas Ta Ne
50 Te(l)we I')'E)J::HOZHE:SEJ;CJ:S - Bubnuorexa LIOK
o https://m.edsoo.ru/00ad9ela
HEOPTaHUYECKUX COETUHEHUN
[IepBbI€ MONBITKH
51 KJ1IacCU(UKAIUA XUMAYECKUX bubmoreka [JOK
ssieMeHTOoB. [ToHsATHE O TpymImax https://m.edsoo.ru/00ad9ffa
CXO/JIHBIX 3JIEMEHTOB
[Tepronnyeckuii 3aKOH U
52 [lepnoguyeckas cucrema bubmuorexa [JOK
XUMHUECKHX 3ieMeHToB 1. 1. https://m.edsoo.ru/00ada52c
MenneneeBa
53 [Teprosbl, rpymIibl, MTOATPYIIIEI bubmuoreia LIOK
’ ’ https://m.edsoo.ru/00ada52c
54 Crtpoenue aromoB. CoctaB bu6moreka [JOK
aTOMHBIX sifiep. M30Tors https://m.edsoo.ru/00ada342
55 CtpoeHue 2eKTPOHHBIX bubmmoreka [JOK



https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9ffa
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada342

000JI04E€K aTOMOB 3JIEMEHTOB
[lepnognueckou cucremsl Jl. 1.
Menneneesa

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

XapaKTepI/ICTI/IKa XUMHUYCCKOI'O
QJICMCHTaA 110 CI'0 IIOJOKCHHUIO B

bu6moreka [JOK

o [Mepuomuueckoii cucreme . 1. https://m.edsoo.ru/00ada824
Menpeneena
3nauenue [lepuoandeckoro
57 3aKOHa JIJIsl Pa3BUTHS HAYKH U bu6mmoreka [JOK
npaktuku. J{. 1. MenneneeB — https://m.edsoo.ru/00ada96e
Y4€HBIN, MeAaror 1 rpaxaaHuH
58 DJIEKTPOOTPHUIIATEIILHOCTD bu6mmoreka [JOK
ATOMOB XMMHUYECKHX DJIEMEHTOB https://m.edsoo.ru/00adaab8
59 HMonHas XuMu4uecKas CBsI3b bubamorexa LIOK
https://m.edsoo.ru/00adac34
60 KoBanenTHas nonsipHas bubmuorexa [JOK
XUMUYECKas CBSI3b https://m.edsoo.ru/00adaab8
61 KoBaneHTHas HenonsipHas bubmuorexa [JOK
XUMHUYECKast CBSI3b https://m.edsoo.ru/00adaab9
62 CrerneHb OKUCICHUS bubmorexa [IOK
https://m.edsoo.ru/00adae28
63 OKHuCIUTENBHO- bu6mnoreka [JOK
BOCCTaHOBUTEJIbHBIC PEAKIINU https://m.edsoo0.ru/00adb076
64 OKHUCITIUTENN U BOCCTAHOBUTEIHN bu6moreka [JOK



https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab9
https://m.edsoo.ru/00adae28
https://m.edsoo.ru/00adb076

https://m.edsoo0.ru/00adb076

KonTtponbsHas padora Ned o

bu6moreka [JOK

05 ;r;;;izizziﬁi?m' 1 https://m.edsoo.ru/00adb486
66 PesepBHrliit ypok. O600111eHNE U 1 bubmmoreka [IOK
CHUCTEMaTHU3ALIM 3HAHUN https://m.edsoo.ru/00adb33c
67 PesepHblii ypok. O00011I€HNE U 1 bubmorexa [JOK
CHUCTEMaTHU3ALIMS 3HAHUN https://m.edsoo.ru/00ad9cb2
68 PesepBubiif ypok. O000111€HNE U 1 bubmuorexa [JOK
CHCTEMATH3aIMs 3HAHUMN https://m.edsoo.ru/ff0d61c6
OBIIEE KOJIMYECTBO YACOB I1O 68
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https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb486
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/ff0d61c6

9 KJIACC

Koaun4yecTBO 4acoB

JJIeKTPOHHbIe HU(POBBIE

i:?ﬂ Tema ypoka Beero Konutpoabnsie IlpakTuueckue 00pa3oBaTeJbHbIe
padoThI padéoTbI pecypchl
[leprognyecknii 3aKOH.

1 [Tepuoanueckas cucrema 1 bu6moreka [JOK
XUMHYEeCKUX 3eMeHToB /1. 1. https://m.edsoo.ru/00adb59e
MenneneeBa
3aKOHOMEPHOCTH B U3MECHEHUHU

5 CBOMCTB XUMHUYECKHUX 1 bu6moreka [JOK
9JIEMEHTOB TEPBBIX TPEX https://m.edsoo.ru/00adb6b6
MEpPUOJIOB
Knaccudukanus u

3 HOMeHK(}I)aTy;a 1 bubamorexa LOK

https://m.edsoo.ru/00adb7e2
HEOPraHUYECKHUX BEIIESCTB
Buipl XUMHU4YECKOM CBSI3U U
4 TH]‘?BI KPUCTAJTINYECKUX 1 Bubnmorexa [IOK
. https://m.edsoo.ru/00adbac6
pPEMIETOK
KontponbsHas padbora Nel o

5 teme «lloBTopenue u 1 1
yTIIyOJIeHUE 3HAaHUH OCHOBHBIX
pa3aenoB Kypca 8 Kiaccay

6 Knaccuduxanys XuMHU4eCcKux 1 bu6mmoreka I{JOK



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

peakIuii Mo pa3IuyHbIM
pU3HaKam

https://m.edsoo.ru/00adbch0

[IonsiTue 0 CKOpOCTH
XUMHYECKOU PCaKINM.

bu6moreka [JOK

! [ToHaTHE O TOMOTEHHBIX U https://m.edsoo.ru/00adbe9a
TETEPOTCHHBIX PEAKITUIX
[ToHsITHE 0 XUMHYECKOM
paBHOBecuU. DaKTOPHI,

3 BIIUSFOIIHE Ha CKOPOCTh bu6mmoreka [JOK
XUMHYECKOU PeaKIuu 1 https://m.edsoo.ru/00adc28c
ITOJI0KCHHUE XUMUYECKOTO
paBHOBECHS

9 OKHCIUTENIBHO- bu6mmoreka [JOK
BOCCTAHOBHUTEIIbHBIC PCAKIIUU https://m.edsoo.ru/00adcade
Teopust 3IEKTPOJIUTUIECKOM

10 ﬂﬂcfounaunf CunbHbIE U bu6morexa OK

https://m.edsoo.ru/00adcd68
ci1a0ble DJIEKTPOJIUTHI

11 HNoHHbIE ypaBHEHUS peaKUni Bubmuorexa LIOK

https://m.edsoo.ru/00add448
XHUMHYECKHUE CBOMCTBA KUCIIOT
1 OCHOBAHUM BVCBGTC BuGmorexa LIOK
12 MpeCcTaBICHUN 00

AJIEKTPOJIUTUYECKON
TUACCOLALINU

https://m.edsoo.ru/00add5d8



https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adc28c
https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add5d8

XUMHUYECKUE CBOUCTBA COJIEU B

13 CBETE TIPEICTABJICHUNA 00 bubmmorexa [JOK
IIEKTPOJIUTUICCKON https://m.edsoo.ru/00add8b2
JIACCOITHAITIHI

14 [TonsiTe 0 TUAPOIIN3E COTEH bubnmorexa LOK

https://m.edsoo.ru/00add9d4

15 O06001IeHe U CUCTEMAaTH3aIUS bu6moreka [JOK
3HAHHUN https://m.edsoo.ru/00addd12

y SIE):;(IZI;II‘II/IZCKaH pabota Ne 1. BiGorexa LIOK

https://m.edsoo.ru/00addbfa
AKCTICPUMEHTAJIBHBIX 3a1a4
Kontponwsnas padota Ne2 o

17 TeMe « DNEKTPOIUTHIECKAS bubmuorexa [JOK
nucconranysa. XUMHUYECKHAE https://m.edsoo.ru/00addecO
peaKIuy B pacTBOpax»

OO01ast XapakTepuCcTHKa
18 FaJ'II(I)IFeHOBI.) XI/IMII)/III€CKI/IC bubmmorexa [IOK
5 https://m.edsoo.ru/00addfe2
CBOMCTBA Ha IPUMEPE XJIopa
Xnoposojopon. ComnsiHas

19 KHCJI0Ta, XMMHUYECKHUE bu6moreka IJOK
CBOWCTBA, MOJIyYCHUE, https://m.edsoo.ru/00ade104
IPUMEHEHUE

20 [TpakTrueckas padorta Ne 2 o bubmnoreka [IOK

teme «Ilonydenue conssHON

https://m.edsoo.ru/00ade348



https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addec0
https://m.edsoo.ru/00addfe2
https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade348

KHUCJIOTBI, U3YUYECHUE €€
CBOMCTB»

Breraucnenus no YPaBHCHUAM
XUMHNYCCKUX pGaKHHﬁ, CcCJIn

bubmmoreka [JOK

21 OJIMH M3 PEarcHTOB JaH B https://m.edsoo.ru/00ade488
M30BITKE

99 OO6m1as xapaKTepHuCTHKa bu6moreka [JOK
aneMeHToB VIA-Tpymibl https://m.edsoo.ru/00ade64a
AnnoTponHble MOAU(PUKALINH
cepbl. HaxoxneHnue cepel u e bubmoreka [JOK

23 .
COCIMHCHHI B IPUPOJIC. https://m.edsoo.ru/00ade64a
XUMHUUYECKHUE CBOWCTBA CEPBI
CepoBoa0opoa, CTPOEHUE

24 cpnznqefxgei, XI/II;II/I‘IGCI;I/IG Bubnmorexa [IOK

. https://m.edsoo.ru/00ade802

CBOICTBA
Oxcunpl cepbl. CepHast

o5 KHUCJIOTa, (GU3NYECKUE U bubmoteka [IOK
XUMHYECKHE CBOMCTBA, https://m.edsoo.ru/00adea28
MIPUMCHCHHUE
XUMHUYECKHUE PEAKLINH,
JIe)KaIlKe B OCHOBE

26 MPOMBIIIUIEHHOTO cr1oco0a bubmmoreka [{IOK

MOJTy4YE€HHUS CEPHON KUCIIOTHI.
XUMHUYECKOE 3arpsi3HEHUE
OKPYKarOIIEN CpeIbl

https://m.edsoo.ru/00adec8a



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

COCANHCHUAMU CCPBI

Brrunciensne maccoBo# 10U

bu6moreka IJOK

27
BBIXO/1a ITPOYKTa PEaKiiuu https://m.edsoo.ru/00adec8a
OO01ast xapakTepuCTHKa
aneMeHTOB VA-rpynmsl. A30T,

28 acCIPOCTPAHCHUE B MPUPOIL bubmuoreia LIOK
pactpoctp PHPOAE, https://m.edsoo.ru/00adeea6
bu3nUecKue 1 XUMUYECKHE
CBOMCTBA
AMMHak, ero (pusnvecKkue u

29 XHMHYECKHEe CBOMCTBA bubamorexa LOK

’ https://m.edsoo.ru/00adf004
MOJIyYE€HHE Y IPUMEHEHHE

30 Hep asTII/I_F:CKa: P afZTa NZ 3aHO bubmuoreka [JOK

teme «IlomydyeHue aMmmuak
i . ’ https://m.edsoo.ru/00adf180
W3Y4YEHUE €T0 CBOMCTBY
31 gngHZ{ KHGCHOTa’ e¢ N bubmorexa [JOK
W3WYCCKUE ¥ XUMHUYECKH

. https://m.edsoo.ru/00adf306
CBOMCTBa
Hcnonb30BaHre HUTPATOB U
COJIEM aMMOHUS B KQUECTBE

32 MUHEpaIbHBIX YIOOPEHUH. bubmmoreka [{IOK
XUMHUYECKOE 3arps3HCHUE https://m.edsoo.ru/00adf518
OKPYKAIOIIENU CPEbI
COCIMHEHUSMU a30Ta

33 docdop. Oxcun pochopa (V) u bubmmoreka [JOK



https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adeea6
https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adf180
https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf518

dbochopHas KucioTa,
buznyecKrue 1 XUMHUYECKHIE
CBOMCTBA, MOJy4CHUE

https://m.edsoo.ru/00adf68a

Hcnons3oBanue pocdaToB B
KauyeCTBE MUHEPATHHBIX

bubmmorexa [JOK

34 ynoOpeHuii. 3arps3HeHne https://m.edsoo.ru/00adfc20
npupoAHON cpeasl pocharamu
Yrnepon, pacnpocTpaHeHUE B
35 an/Ip(P;z[f:[ EI/BHI:IGCKII)/IG u bubmorexa LIOK
’ B https://m.edsoo.ru/00adfd9c
XUMUYECKHE CBONCTBA
Oxcujipl yriepoaa, ux
U3UYECKHE U XUMUYECKUE
36 S)BOﬁCTBa. DKOJOTHUYECKHUE bubmuorexa LIOK
https://m.edsoo.ru/00adfebe
po0JIeMbl, CBSI3aHHBIC C
okcuaoM yriepona (1V)
37 VroapHas KuciaoTa U €€ Colu Bubnuorexa LIOK
https://m.edsoo.ru/00ae006¢
[Ipaktuueckas pabora Ne 4 o
38 teMe "llosrydeHne yriieKucioro bubmnoreka [IOK
raza. KauecTBeHHas peakiius Ha https://m.edsoo.ru/00ae027e
kapOoHaT-noH"
[TepBoHa"aTEHBIE TIOHSITHS 00 BuGmorexa LIOK
39 OPraHMYECKHUX BEIECTBaX KakK O

COEJIMHEHHUAX yriaepoaa

https://m.edsoo.ru/00ae054e



https://m.edsoo.ru/00adf68a
https://m.edsoo.ru/00adfc20
https://m.edsoo.ru/00adfd9c
https://m.edsoo.ru/00adfebe
https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae054e

bu6moreka [JOK

40 Kpewritii 1 ero coeaurers https://m.edsoo.ru/00ae080a
[Ipaktuueckas pabora Ne 5.
41 Pemienune skcrnepuMeHTAIBHBIX bubmuorexa [JOK
3aj1a4 110 TeMe «Baxkueiimme https://m.edsoo.ru/00ae0bf2
HEMETaJUIbl M UX COCITUHCHUS
Konrpoinbnas padora Ne3 mo
42 TeMeTzBamHefmee HEMETaJLJIbI buommorexa LIOK
https://m.edsoo.ru/00ae0el8
1 UX COCIUHCHUS
OO01ast xapakTepuCcTHKa
XHMHYECKHUX JIEMEHTOB —
METaJlJIoB. MeTamnueckas
43 CBSI3b M METaJINUECcKast buommorexa LIOK
i} https://m.edsoo.ru/00ae103e
KpUCTaJTnYecKas pemeTka.
duU3nyecKue CBOMCTBA
METaJIJIOB
XHUMHYECKHUE CBOMCTBA
44 METaJIJIOB. bu6mmoreka [JOK
DICKTPOXUMHUYUCCKHIA PSJI https://m.edsoo.ru/00ae1156
HaIpsHKEHUU METAIIOB
OO1ue cnocoObl MOTyYEeHHUS
MeTaiioB. CriaBbl. BuGmorexa LIOK
45 Brrunciienns no ypaBHEHUSIM

XHUMHUYCCKHUX peaKuHﬁ, €Clm
OJIMH U3 pCarcHTOB COACPKUT

https://m.edsoo.ru/00ae1156



https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156

IMpUMCCH

46 [ToHsiTHE O KOPPO3UU METAILIOB bubmorexa LIOK
https://m.edsoo.ru/00ae1278
47 IllenounBIC METAILIBI bubmmorexa LOK
https://m.edsoo.ru/00ael14b2
48 OKcHUJIbl ¥ TUPOKCUIBI HATPHUS bu6moreka [JOK
U KaJIus https://m.edsoo.ru/00ael14b2
49 [IlemoyHO3EMENBHBIE METATIIIBI bu6moreka [JOK
— KQIBLIUUA U MAarHui https://m.edso0.ru/00ae15e8
50 Baxwueiime coequHeHUs bubmoteka [IOK
KaJIbITUS https://m.edsoo.ru/00ael15e8
51 O06001IeHe U CUCTEMAaTH3aIHS
3HAHUM
59 JKEcTkoCcTh BOMBI M CIOCOOBI €€ bu6mmoreka [JOK
yCTpaHEHUSs https://m.edsoo.ru/00ae1886
[IpakTuueckas padota Ne 6 mo
53 TepMe "}KéCTKOCI”)FB BOJBI U bubmorexa [TOK
N " https://m.edsoo.ru/00aelae8
METOJIbI €€ YCTpaHEeHUs
54 N — bubmoteka [IOK
https://m.edsoo.ru/00aelc64
AmMdoTepHbIE CBOMCTBA OKCHIA bubmuorexa [JOK
55
Y TUIPOKCH]IA https://m.edsoo.ru/00aelc64
56 Kereso bu6mmoreka [JOK

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



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

S7

OKCHUIBI, THAPOKCHIIBI U COITH
xenesa (1) u xxenesa (111)

bu6mmoreka [JOK
https://m.edsoo.ru/00ae35e6

58

59

60

O0001IeHNE ¥ CUCTEMAaTU3aLHS
3HAHUU

[TpakTrueckas paborta No 7.
Pemenne sxcrniepuMeHTaNbHBIX
3aj7a4 1o teme «Baknenmue
METaJlJIbl 1 UX COCTUHCHUS

Briuncnenus o ypaBHEHUSIM
XUMHAYECKUX PEAKLINN, €CITN
OJIMH U3 PEareHTOB JaH B
U30BITKE WU COJIEPIKUT
npuMecu. Beruucienus
MacCOBOM JOJIH BBIXOJIa
MPOAYKTa PEaKIIUU

bubmoteka [IOK
https://m.edsoo.ru/00ae3de8

bubmoteka [IOK
https://m.edsoo.ru/00ae1750

61

62

63

O000111eHNE U CHCTEMATH3ALIH
3HAHUU

KonTtponbsHas padora Ned o
Teme «Baxueime MeTaibl U

nXxX COCAUHCHUA»

BemecTBa u maTepuaisl B
MMOBCEIHEBHOM KH3HU UEJIOBEKa

bu6morexa IJOK
https://m.edsoo.ru/00ae3f50

64

XUMHUYECKOE 3arpsi3HEHUE
OKPYKAIOLIEN CPEIbI

bu6mmoreka [JOK
https://m.edsoo.ru/00ae4270



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

65 Posb XxumMuu B perieHuu 1 bubmuorexa [JOK

IKOJIOTHYECKUX MPOOIIEM https://m.edsoo.ru/00ae4270
66 PesepBHbiii ypok. O00011I€HNE 1 bubmuorexa [JOK

Y CUCTEMAaTU3alus 3HAHUN https://m.edsoo.ru/00ae0d0a
67 PesepBHeliit ypok. O600111eH1E 1 bubmmoreka [IOK

U CHCTEMAaTH3alNs 3HAHUH https://m.edsoo.ru/00adb33c
68 PesepBHblii ypok. O0001IEHNE 1 bubmorexa [JOK

U CHCTEMAaTH3alns 3HAaHUH https://m.edsoo.ru/00ad9ch2

OBUIEE KOJIMYECTBO YACOB T10O 68
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https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae0d0a
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

1. Xumus, 9 knacc/ I'abpuensa O.C., Octpoymor WU.I'., Cnankos C.A.,
AxrmmmonepHoe o01iecTBo «M3marenberBo «lIpocBemenne.
2. Xumwst, 8 xkiacc/ ['abpuensa O.C., OctpoymoB WN.I'., Cnankos C.A.,

AxrmmmonepHoe obmectBo «M3aatenbetBo «IIpocBemenney.

METOIUYECKHUE MATEPHUAJIBI IUISA YUYUTEJIA
["abpuensn, O. C.
Meroanueckoe nocodue k yueOnuky O. C. I'abpuensana «Xumus». 8-9 kiacc / O.

C. I'abpuenssn. — M. : lpoda,

HUD®POBBIE OBPA30BATEJIBHBIE PECYPCbI U PECYPCBI CETH
HUHTEPHET

1. http://classchem.narod.ru — Xumus 1j1st Bcex: yaeOHO-UHPOPMAIIMOHHBIN CalT
2. http://lwww. alhimikov. net Caiir Chemworld.Narod.Ru -Mup xumun
3.http://chemworld.narod.ru Caiit «BupryanbHas XUMHYECKas IITKOJIAY
4.http://maratakm.narod.ru Caiit «Mup XuMum»

5.http://chemistry. narod.ru XuMuK.py: caiiT 0 XuMuu

Y4ert paGo4eil nporpaMMbl BOCIUTAHUSA .



HGJ’ICBLIC OPUCHTHUPHBI PE3YyJIbTATOB BOCIIMTAHHWA

MeponpusiTast Kiacc\ Ne ypoka\rema ypoka

KaJICHIapHOTO 8 Kiacc 9 knacc

1aHa pabouei

IPOrpaMMBbl

BOCIIUTAHUS

1 cenTsiops 1.ITpeameT XuMUH. I.ITlepuoanueckuii | LIeHHOCTH HAYYHOTO MO3HAHMS: BEIPAKAIOIIUI

JleHb 3HaHUI

Posie XxuuMun B )KU3HU
yejioBeka. Tema u
BEIECTBA.

3aKOH.
[leprnonnyueckas
cucTema
XUMHYECKUX
anemenToB /J[. W.
Menpgeneena.

IMO3HABATCIIbHBIC MHTCPCChI, AKTUBHOCTD,
JF0003HATENHLHOCTh U CAMOCTOSITEILHOCTD B IIO3HaHHH,
HHTCPCC N YBAKCHHUC K HAYYHBIM 3HAHUAM, HAYKC,

4 okTs0ps

JleHb 3a1IuThI
YKUBOTHBIX

25. TomuBo (He(TH,
yroJib U METaH).
3arpsi3HEHUE
BO3/lyXa, CIOCOOBI
€ro
peIOTBPAICHUS.

32. Ucnonbs3oBaHue
HUTPATOB U COJIEN
aMMOHUS B
KAueCcTBE
MUHEPaTbHBIX
y100pEHHUIA.
XUMHYECKOE
3arps3HECHHE
OKpyXarouieu
cpeabl
COCAMHEHUSIMU
azora.

36. Okcuabl
yraepoja, ux
dusnueckue u
XUMHYECKHUE
CBOMCTBA.
OKOJIOTHUECKHE

DKOJIOTHYEeCKOE BOCITUTAHHUE:

MOHUMAIOIIUN [IEHHOCTh MPUPOJIbI, 3aBUCUMOCTD KU3HU
JIOJIeH OT MPUPO/IbI, BIUSHUE JIIOJIEH HA IPUPOY,
OKPYXAaIOILYIO CPEeNY;

MPOSIBIISIIOLIUH JIFOOOBb U OE€peXHOE OTHOLIEHUE K
IIPUPOJIE, HEIPUATUE AEHUCTBUM, IPUHOCAIINX BPE.T
PUPOJIE, OCOOCHHO KUBBIM CYIIIECTBAM;




poOJIeMBbl,
CBSI3aHHBIE C
OKCHJIOM YTJIepoJia
(V).

5 OKT0ps

JleHb yunrens

57. 3HaueHue
ITepunoanyeckoro
3aKOHa JJIsl pa3BUTHUS
HAaYKHU U MPAKTUKH.
1. 1. Menpaenees-
Y4EHBIH, MeAaror u

TpynoBoe Bocniutanue:

MPOSIBJISIIONTNN MHTEPEC K pa3HbIM MPoQeccusim

HGHHOCTI/I HayY4YHOI'O ITO3HAHHA:

rpakJIaHUH. .
BBIPAKAIOIINM TT03HABATEILHBIE HHTEPECHI, AKTUBHOCTb,
JIF0003HATENHLHOCTE M CAMOCTOSATEILHOCTD B ITO3HAHUH,
WHTEPEC U YBAKECHUE K HAYYHBIM 3HAHUSAM, HAYKE;
25 OKTAOps 19. M. B. JlyXOBHO-HPAaBCTBEHHOE
JIoMOHOCOB- y4eHBII
MexyHapo HbIN — AHITUKJIOTIEIHCT. Co3Harouii HpaBCTBEHHYIO U 3CTETUUYECKYIO [IEHHOCTh
JICHb IIKOJIbHBIX O060011IecHIE U JIATEPATYPBI, POJHOTO A3bIKA, PYCCKOTO A3bIKA,
OnOIHOTEK CHUCTeMaTH3alus HpOHBJ’IHIOI_HI/Iﬁ HHTCPEC K UTCHUIO.
3HAHUU.

HGHHOCTI/I HAay4YHOT'O ITO3HAHUA:

BI)Ipa)I(aIOIHI/Iﬁ IMO3HAaBATCJIbHBIC HHTCPCChI, aAKTUBHOCTD,
JF0003HATENBLHOCTE U CAMOCTOSITEILHOCTD B IIO3HaHHU,
HHTCPCC N YBAKCHHUC K HAYYHBIM 3HAHUAM, HAYKC,




5 nexabps

Jlens 106poOBOIBITA
(BoJIOHTEpA) B
Poccun

1.I1TousTHdg o
METO/1aX MO3HAHUS B
XUMHHA

65. Poap xumnu B
penieHuu
9KOJIOTHYECKHUX
poOJieM.

JIyXOBHO-HpAaBCTBEHHOE BOCIIUTAHUE:

CO3HAIOIINM LIECHHOCTh KaXK101 4eJI0OBEUYECKOM KU3HHU,
MPU3HAIINANA UHAUBUAYAIBHOCTh U JOCTOMHCTBO
Ka’kJIOro 4eJIOBEKa;

n00posKeNnaTeIbHbIN, MPOSIBIISIONUIUN COTIEPEKUBAHNE,
TOTOBHOCTh OKa3bIBATh IMOMOIIIb, BhIpAKAIOITUI
HETPUSATUE TTOBEACHHUS, MPUYUHSIONIETO PU3NYECKUM U
MOPAJIbHBIN Bpe IPYTUM JIIOASM, YBaKAIOIIHMA
CTapIINX;

YMeromuil OeHNBaTh MOCTYIKHU C TMTO3ULUNA UX
COOTBETCTBHS HPAaBCTBEHHBIM HOpMaM, OCO3HAOIIUI
OTBETCTBEHHOCTH 32 CBOM MOCTYIIKHU.

I'paxxnaHCKO-TIATPUOTUYECKOE:

MPUHUMAIOIIMN y4acTHe B )KU3HM Kjlacca,
00111e00pa30BaTeIbHON OpraHu3aluu, B JOCTYITHOM MO
BO3pacTy COLMAIbHO 3HAYMMOM JeSITEIbHOCTH.

8 dheBpans

Jlenp poccurickou
HayKd

9 AToMHO-
MOJIEKYJISIPHOE
YUYEHHE.

HGHHOCTI/I HaY4YHOI'O ITIO3HAHHA:

BI)Ipa)I(aIOIHI/Iﬁ IMO3HAaBATCJIbHBIC MHTCPCChI, AKTUBHOCTD,
JIF0003HATENBLHOCTE U CAMOCTOSITEILHOCTD B IIO3HaHHU,
HHTCPCC N YBAKCHUC K HAYYHBIM 3HAHUAM, HAYKC,

oOnafarouii NepBOHAYaIbHBIMU MPEICTABICHUSMU O
MPUPOIHBIX U COLIMATIbHBIX 00BEKTaX, MHOTOOOpA3uu




OOBEKTOB U SBJICHUI MPUPOJIbL, CBA3H KUBOUM U HEXKUBOU
IIPUPOJIBI, O HAYKE, HAYYHOM 3HAHWU;

MMEIOIINIA TTIePBOHAYAIbHBIC HABBIKYA HAOTIOACHUH,
CHUCTEMAaTH3aIlMU U OCMBICIICHUS OIIbITA B €CTECTBEHHO-
HAYYHOM M TYMaHUTAPHOUN 00JIaCTAX 3HAHMSL.

1 mas

IIpa3nuuk BecHbl u
Tpyna

34. Ucnonb30BaHue
docdaton B
KauyecTBe
MUHEpaIbHBIX
yIOOpEeHHUIA.
3arpsi3HEHUE
IPUPOTHON CPEIbI
docdaramu.

TpynoBoe Bocniutanue:

CO3HAOIIUH IIEHHOCTh TPY/1a B )KU3HH YEJIOBEKA, CEMbH,
00IIIeCTBA;

MPOSBIIAIONINHN YBOKEHUE K TPYY, JIOIAM TPYyIa,
OepeXKHOE OTHOIIICHUE K pe3y/IbTaTaM Tpy/a,
OTBETCTBEHHOE MOTpEOJICHNUE;

MPOSIBIISIIOLIMI UHTEPEC K pa3HbIM MPOPECCUsIM;

19 mas

JleHb eTCKux
0OIIECCTBEHHBIX
OpraHu3aun
Poccumn

65. Ponp xumun B
penieHuu
9KOJIOTHYECKHUX
poosieM.

['pax1aHCKO-TTATPUOTUYECKOE BOCIIUTAHUE:

NPUHUMAOIINN yJacTHe B )KU3HU Kilacca,
o01reo0pazoBaTeNbLHON OpraHU3aIuu, B JOCTYITHOM 110
BO3pacTy COIMAIBHO 3HAYMMOU JCATCIHHOCTH.







