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INOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 1O XUMHM Ha YPOBHE OCHOBHOIO 00IIero oOpa3oBaHUs
COCTaBJicHa Ha OCHOBE TpeOOBaHMII K pe3yabTaTaM OCBOCHHS OCHOBHOM
o0pa3oBaTeIbHOM MPOrpaMMbl OCHOBHOTO OOIIEro 00pa3oBaHusl, IPEICTaBICHHbIX
B ®I'OC OO0, a Ttakxe Ha OCHOBe (QeaepalnbHOl padodeil MnporpaMMbl
BOCITUTAHUS U C YUYETOM KOHIICIIIIUN MPEMOAaBaHus YIeOHOTO MpeaMeTa « XuMUsD»
B 00pa3oBaTeNbHBIX OpraHm3aiusix Poccuiickoit denepanumu.

[Iporpamma 1mo XuMuM [Oa€T NPEACTABICHUE O LENAX, OOLIEH CTpaTeruu
OoOydeHMs, BOCHHMTAHHMS M Pa3BUTUSA OOYYAIOIIUXCS CPEACTBAMHU Yy4eOHOTO
npeaMera, YCTaHABIIUBAET 00s13aTENIbHOE MPEAMETHOE CoJIepKaHue,
IpeayCMaTpUBAET pACIpEAEICHHEe €ro Mo KiIaccaM U CTPYKTYPUPOBAHHE IIO
pazienaM M TeMaM MpPOrpaMMbl IO XWMHUH, OINpPEIETseT KOJUYECTBEHHBbIE U
Ka4eCTBECHHbIEC XapaKTepUCTUKU coepKaHus, PEKOMEHAYEMYIO
MOCJEAOBATEIbHOCTh M3YYEHHS] XHUMHUU C YY4ETOM MEKIPEIAMETHBIX U
BHYTPUIIPEIMETHBIX  CBSI3€H, JIOTUKM y4yeOHOTO Ipollecca, BO3PACTHBIX
OCOOCHHOCTEM OOydYarouuxcsi, OMNpPEAeNseT BO3MOXKHOCTH TMpeaMera s
peanuzainuu TpeOOBaHMM K pe3yjbTaTaM OCBOCHMS OCHOBHOW 00pa3oBaTelIbHOM
porpamMMbl Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHMs, a Takke TpeOOBaHMI K
pe3ynbTaTamM 00y4YeHUsI XUMUU HAa YPOBHE 1eJIeH U3YUYEHUs MPEMETa U OCHOBHBIX
BUJIOB Y4YEOHO-TIO3HABATENLHON JEATEIbHOCTH OO0yYaromerocs IO OCBOCHHIO
y4e0HOTO co/iepKaHusl.

3HaHWE XHUMHUHU CIYKUT OCHOBOW Il (OPMUPOBAHMS MHPOBO33PEHUS
oOy4Jaromnierocsi, ero MnpeACTaBiICHUl O MaTepuaIbHOM E€IMHCTBE MHUpPA, BAKHYIO
poJib UrpatoT (QopMUpyeMble XHMMHUEW MPEICTaBICHUS O B3aWMOIPEBPAIICHUIIX
SHEPrUU U 00 DBOJIIOIMU BEHIECTB B MPHUPOJE, O MYTAX PEIICHUS TI00aTbHBIX
npoOJjieM yCTOMYMBOTO PAa3BUTHSI UYEJIOBEUECTBA — CBHIPHEBOM, SHEPreTUUYECKOM,
MUIIEBOM M 9KOJIOTUYECKON O€30MacHOCTH, MTPOOJIEM 3PaBOOX PAHECHHUSI.

N3ydyeHne xumuu:

CIIOCOOCTBYET  peaim3allid  BO3MOXXHOCTEH 1T CaMOpPa3BUTUS |
dbopMUpOBaHUs KYJIbTYPhI JIMYHOCTH, €€ 00111el U (PYHKIIMOHATILHON I'PAMOTHOCTH;

BHOCUT BKJIaJ, B ()OPMHUPOBAHUE MBIINUJICHUS W TBOPYECKUX CIOCOOHOCTEM
OOy4JaromMxcsi, HABBIKOB WX CAMOCTOSITEIHPHOW  Y4EOHOUM  JIESITENIbHOCTH,
OKCIIEPUMEHTATILHBIX M HCCICJOBATEIIBCKUX YMEHUW, HEOOXOIMMBIX KakKk B
MOBCEIHEBHOM KU3HH, TaK U B MPO(HECCUOHATBHOMN JACATETLHOCTH;

3HAKOMHUT CO CHEUU(PUKON HAYYHOTO MBIIUICHUS, 3aKJIaJbIBAET OCHOBBI
[[EJIOCTHOTO B3IJIsiIa HA €IMHCTBO MPUPOBI U YEJIOBEKA, SIBJISICTCSI OTBETCTBEHHBIM
3TanoM B (OPMUPOBAHUHU E€CTECTBEHHO--HAYYHOW TPAMOTHOCTH 00YJarOITHXCS;



CIIOCOOCTBYET (POPMUPOBAHUIO LIEHHOCTHOTO OTHOUIIEHUS K €CTECTBEHHO-
-Hay4YHbIM 3HAHUSIM, K IIPUPOJIE, K YEIIOBEKY, BHOCUT CBOM BKJIAJl B 3KOJIOTUUYECKOE
oOpa3oBaHHEe 00yUYarOITUXCSI.

JlanHple HampaBlieHUS B OOyYE€HUM XHMHUU OOECHEUMBAIOTCS CIEeUU(PUKON
colepKaHUsl ~ y4eOHOro  MpeAaMeTa, KOTOpbI  SBJIAETCA  MEAArOrMYECKH
aJanTUPOBAHHBIM OTpa)kKeHHEeM 0a30BOM HAYKH XUMHH Ha ONpeeIEHHOM dTare eé
pa3BUTHS.

Kypc xumun Ha ypoBHE OCHOBHOTO OOIIEro oOpa3oBaHUsl OPUEHTUPOBAH Ha
OCBOCHHE OOYYAIOIIMMUCS CHUCTEMBI MEPBOHAYAIBHBIX MOHSATHUI XUMHUHU, OCHOB
HEOPTaHUYECKOM XHMHMH W HEKOTOPBIX OTHEIBHBIX 3HAYMMBIX ITOHATHU
OpraHUYECKON XUMUHU.

CrpykTypa coaepKaHMsl MPOTrpaMMbl IO XUMHUH CHOPMHUPOBAHA HAa OCHOBE
CUCTEMHOTO Ioaxoja K €€ u3ydeHuro. ConepkaHue CKIAIbIBACTCS U3 CHUCTEMBI
MOHATAN O XUMHAYECKOM JJIEMEHTE U BEIIECTBE U CUCTEMBI IIOHATUN O XUMUYECKON
peakuuu. OO0e 3TU CUCTEMBI CTPYKTYpPHO OpPraHM30BaHbl [0 MPUHIUILY
IIOCJIEA0BATEILHOIO PAa3BUTHs 3HAHUM HAa OCHOBE TEOPETUYECKUX MPEICTABICHUN
pa3HOro ypOBHS:

— aTOMHO--MOJIEKYJISIPHOTO YYEHHs KaK OCHOBBI BCEI'O €CTECTBO3HAHUS;

— Ilepunoanueckoro 3akona /I. 1. MeHneneeBa kak OCHOBHOT'O 3aKOHA XHMUH;

— Y4EHMS O CTPOCHHUM aTOMa U XUMHUYECKOH CBSI3H;

— TPEeACTaBIEHUN 00 JJIEKTPOJUTUYECKOW JAUCCOIMAllMM BEUIECTB B
pacTBopax.

TeopeTndueckne 3HaHHWS PACCMATPUBAKOTCA HA OCHOBE OSMIUPHUYECKU
MOJIYYEHHBIX U OCMBICIEHHBIX (DAKTOB, pa3BUBAIOTCS MOCIEIOBATENBHO OT OJHOTO
YPOBHSI K JPYyromMy, BBINONHSAS (YHKUUA OOBICHEHHS M MPOTHO3MPOBAHUS
CBOMCTB, CTPOCHHsI U BO3MOXXHOCTEH ITPAKTUYECKOIO IPUMEHEHUS U IOIYYCHUS
M3y4aeMbIX BEILECTB.

OcBoeHue mporpaMMbl IO XUMHUU  CIOCOOCTBYET  (hOPMHPOBAHUIO
IIPEICTABJICHNUS O XUMHAYECKON COCTABIISAIOLICH HAYyYHOU KAPTUHBI MUpPA B JIOTUKE
€€ CHUCTEeMHOM NPUPOJABI, LEHHOCTHOTO OTHOIIEHUS K HAy4YHOMY 3HAHUIO M
METOJaM IO3HAaHMS B Hayke. M3ydeHne XuMuM NPOUCXOAUT C NPUBJICUECHUEM
3HaHUW M3 paHee H3YyYEHHBIX YYEeOHBIX MpeaMeToB: «OKpyKaloumil Mupy,
«buosorus. 5—7 kiacce» u «dusuka. 7 Kiacey.

[Ipy wW3yyeHUH XUMHH MPOUCXOAUT (HOPMHUPOBAHME 3HAHUM OCHOB
XUMHYECKON HAayKHd KakK 0OJIaCTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUUYECKON
NEATEIbBHOCTH 4YEJIOBEKa M KaK OJHOTO M3 KOMIIOHEHTOB MMPOBOW KYJIBTYPBI.
3amaya y4eOHOro mpeaMera COCTOMT B (OPMUPOBAHUU CHUCTEMBl XUMHUYECKUX
3HAaHUW — BaXHEUIUX (PAKTOB, MOHATUM, 3aKOHOB M TEOPETUUECKUX MOJIOKEHUH,
JOCTYIIHBIX 00OOIIEHH MHPOBO33PEHUYECKOIO XapaKTepa, s3blKka HayKd, B



OpUOOIIEHMM K HAy4YyHbIM METOJaM [IO3HAHMS TPU U3YYEHUH BEIIECTB M
XUMUYECKUX peakiuii, B GOPMUPOBAHUU U PA3BUTHH MO3HABATEIbHBIX YMEHUN U
UX TPUMEHEHWH B Y4YEOHO-IO3HABATENIbHOW M y4eOHO-UCCIIEeI0BATEIbCKON
NEeATEIbHOCTH, OCBOCHHMHM NpPAaBWJI 0€30MacHOr0 OOpamieHusi ¢ BEUIECTBAMU B
MTOBCEHEBHOM KU3HHU.

[Ipu M3ydeHUU XMMUU Ha YPOBHE OCHOBHOI'O OOIIEr0 0Opa3OBaHMs Ba)KHOE
3HaYEHUE MPUOOPENH TaKHe 1IeJIH, KaK:

— (dopmMupoBaHHEe MHTEIJIEKTYalbHO pa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSTEIILHOMY MPUHATHUIO PEUICHUH,
CIIOCOOHOM a/IalTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBHSM KU3HU;

—  HalpaBJCHHOCTh OOYy4YEHMsI Ha CHCTEMAaTHYECKOE IMPUOOIIEHUE
oOyJarolmmxcs K CaMOCTOSITENIbHOM IO3HABAaTEJIbHON JESTENbHOCTH, HAyYHBIM
MeToJlaM TO3HaHMs, (HOPMHUPYIOIIUM MOTHBALMIO M Pa3BUTHE CIOCOOHOCTEH K
XUMUU;

— obecrieueHne yciaoBuil, CHOCOOCTBYIOIUX MPUOOPETEHUIO 00YUYatOIIUMHUCS
OTbITa Pa3HOOOpPA3HOW NEATEIHHOCTH, MO3HAHUS M CAMOIIO3HAHWS, KITFOYEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETEHIIMI), UMEIONINX YHHBEPCAJIbHOE 3HAYCHHUE IS
Pa3IMYHBIX BUJOB JIEATEIBHOCTH;

— ((opmupoBanue oOmEeld (QPYHKIMOHAIBHOM H €CTECTBEHHO-HAYYHOU
ITPaMOTHOCTH, B TOM UHCJIE€ YMEHUW OOBSICHATH W OIEHUBATH SIBJICHUS
OKpY’KaloIller0 MHUpa, MCIOJb3ySl 3HAHUS U OIBIT, MOJyYEHHBIE MPU H3yYEHUH
XUMHM, TPUMEHATh UX IPU pEHIeHHH NpoOJieM B IOBCEIHEBHON JXU3HU U
TPYZIOBOU JIEATENBHOCTH;

— (QopmupoBaHue y oOyyaroumxcsd T'yMaHUCTHUECKUX OTHOLIEHU,
NOHMMAaHHS LEHHOCTH XUMHUYECKHX 3HAaHUW Ui BBIPAOOTKH HKOJIOTUYECKU
1eJ1eco00pa3HOTr0 TOBEICHUSI B OBITY W TPYJOBOM JAEATEIBHOCTH B LEJSIX
COXPAHEHHUS CBOETO 3I0POBbS U OKPYIKAIOILIECH TPUPOTHOM CPEBI;

—pa3BUTHE MOTUBAIMU K OOYYEHHIO, CIOCOOHOCTEM K CAMOKOHTPOJIO M
CaMOBOCIHMTAHUID HAa OCHOBE YCBOEHHMS OOIIEYEIOBEYECKUX LIEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MpPOGWMISI M HAMPABICHHOCTH JATbHEUIIIETO
oOy4eHus.

OOwiee YMCIO YacoB, OTBEACHHBIX I HM3y4yeHUST XHMHU Ha YpPOBHE
OCHOBHOT0 00111€eT0 00pa3zoBanus, coctaiseT 136 yacos: B 8 kiacce — 68 yacos (2
yaca B HeJlel0), B 9 kitacce — 68 yacoB (2 yaca B HEJIEIIIO).

COAEPKAHUE OBYUYEHUSA

8 KUIACC
ITepBoHayaIbHBIE XUMHYECKHE OHATHSA



[Ipeamer xumun. Pojib XMMUU B KU3HU 4YeJOBEKa. XUMHS B CHCTEME Hayk.
Tena u BemiecTBa. DU3MYECKHE CBOWCTBA BEUIECTB. ATpEraTHOE COCTOSHUE
BelecTB. [loHsiTHE O MeTOfax MO3HAHMS B XUMHH. UHCTbIE BEIIECTBA U CMECH.
CriocoObI pa3faeieHust CMECEH.

ATOMBI M MOJIEKYNbl. XHUMUYECKUE dJIeMEHTbl. CHMBOJBI XHMHUYECKUX
aneMeHTOB. [IpocThie U COXKHBIE BellecTBa. ATOMHO-MOJIEKYJISIPHOE YUCHUE.

Xumuueckas ¢opmyia. BajleHTHOCTH aTOMOB XUMHUYECKUX JIIEMEHTOB.
3aKOH TIOCTOSHCTBA cocTaBa BemecTB. OTHOCHTENbHAs aToMHas Macca.
OTHOCUTENbHAA MOJIEKYJISIpHAs Macca. MaccoBast ot XUMHYECKOTO 3JIEMEHTa B
COCTUHEHUH.

KomnuecTtBo BemectBa. Mosb. MonsipHas Mmacca. B3auMocBsi3b KoJu4ecTBa,
Macchl M 4YHCIIa CTPYKTYPHBIX €IUHMI] BeuecTBa. Pacu€rsl mo Qopmynam
XUMHYECKHUX COCTUHECHHIA.

duznveckre U XUMUYECKUE SBICHHUS. XUMUYECKash peakuus U e€ MpU3HaKH.
3aKOH COXpaHEHHs MaccChl BEUIECTB. XMMHUYECKHe ypaBHeHUA. Kiaccudukaus
XMUMHUYECKUX peakluil (COeUHEHUs, PA3JI0KEHHs, 3aMEILIEHUs, OOMEHa).

Xumuueckuii IKcnepumenm:

3HaKOMCTBO C XMMHUYECKOW MOCYIOMW, MpaBWIaMHu paboOThl B JabopaTtopun u
npuémMamMu oOpalleHus: ¢ J1abopaToOpHbBIM 00OpPYJAOBAHUEM, U3YUCHHE U OMUCAHUE
bu3YecKuX CBOWCTB 00pa3lOB HEOPTaHUYECKUX BEIIECTB, HAOJIIOJCHUE
¢uznyeckux (IUIaBI€HHWE BOCKAa, TasHUE JIbJla, PAacTUpaHUE caxapa B CTYIIKE,
KUTICHWE W KOHJIEHCAIUS BOJbBI) U XUMHUYECKUX (TOpEHHE CBEYM, MPOKATUBAHUE
MEIHOW MPOBOJIOKH, B3aMMOCHCTBHE MeJa C KHCIOTOM) SIBICHHUM, HaOII0eHIE U
ONKCaHUE TPU3HAKOB MPOTEKAHUS XWMUYECKUX peakuui (pas3yiokeHHe caxapa,
B3aMMOJICHCTBHE CEPHOM KHUCIIOTHI C XJOPHUIOM Oapusi, pa3iokKeHHe T'MIpPOKCcHIa
memu (1) mpu HarpeBanuu, B3aumoielicTBre xene3a ¢ pactBopom cosu meau (I1),
U3y4YeHUE CIOCOOOB PA3JEJICHHUs] CMECEH: C MOMOILBI0 MAarHuTa, (UIbTPOBAHUE,
BbIMIApMBaHUE, TUCTUILUIALMSA, XpoMaTtorpadus, TpoBeIeHIE OYHCTKH MOBAPECHHON
CONMM, HaONIOAGHHE W  ONHMCAHHWE  PE3yJbTaTOB  MPOBEACHUS  OIbBITA,
WUTIOCTPUPYIOMIETO 3aKOH COXPAaHEHUS MacChl, CO3/IaHHUE MOJEJe MOJeKys
(IIapoCTEepPKHEBBIX ).

BaxkHeiilue npeacTaBuTe/ M HEOPraHNYeCKUX BellecTB

Boznyx — cMech razoB. CocrtaB Bo3ayxa. Kucimopom — smeMeHT U mpocToe
BenecTBo. Haxoxxaenuwe kuciaopoga B mOpupoje, (u3nueckue M XUMHYECKUe
cBoiictBa (peakuuu TopeHus). Oxcunbl. [lpumenenue xkucnopoma. CrocoOsl
MOJlydeHHUs] KHUCJIOopoJa B JIaopaTOpUU H MPOMBIIUIEHHOCTH. KpyroBopor
Kucnoposa B mpupojie. O30H — alIoTpoIHas MOU(UKAIHUS KHCIOPO/Ia.



TemnoBolt 3h(dEeKT XUMHUUYECKOW peakluu, TEPMOXUMHUYECKHUE YpaBHEHUS,
DK30- M DHAOTEPMHUYECKHE peakiuu. TOIUIMBO: yrojb W METaH. 3arps3HEHUE
BO3]lyXa, YCUJICHHE MMAPHUKOBOTO 3(pdekTa, pazpylieHrne 030HOBOTO CIOsI.

Bonopon — snemeHT u mpocrtoe BemectBO. HaxoxaeHue Bogopoaa B
npupoae, GU3NYECKHE ¢ XUMHYECKHE CBOWCTBA, NPUMEHEHHUE, CIIOCOOBI
nonyuyeHus. KucmoTsl u comnu.

Monsipabiii 00BEM ra3oB. Pacy€Tel Mo XUMUYECKUM YPaBHEHUSIM.

dusnueckne CBOMCTBA BOAbl. Boma kak pactBoputesb. PacTBOpHI.
HacplllieHHbIE M HEHACBIIIEHHBIE PacTBOPHI. PacTBOpUMOCTH BEIIECTB B BOJIE.
MaccoBasi 10Jis BelllecTBa B pacTBOpE. XUMHUUYECKUE CBOMCTBA BOAbL. OCHOBaHUSI.
Ponp pacTBOpoB B IpUpOJZI€ U B KU3HU 4YeloBeKka. KpyroBopoT Boibl B IPUPO/IE.
3arps3HeHHne NpUPOIHBIX BoJ. OXpaHa U OUUCTKA MPUPOIHBIX BO/I.

Knaccuduxanus nHeopranndeckux coenuneHuit. Oxcunpl. Knmaccuduxanus
OKCUJIOB:  cojeoOpasyomiue (OCHOBHBbIE, KHUCJIOTHbIC, aM(OTEepHbIE) U
HecosieoOpaszyromue. Homenkmarypa okcuaoB. Dusznueckue U XUMHUYECKUE
CBOMCTBA OKCUJIOB. [lonyueHnune okcuaos.

OcHnoBanus. Knaccudukanuss ocHoBaHMM: MIENOYM U HEPACTBOPUMBIC
ocHoBaHusA. HoMeHknatypa ocHoBaHnid. PU3NYECKHE W XHMHYECKHE CBOKCTBA
ocHoBaHuU. [lonydyeHre OCHOBaHUM.

Kucnotsl. Knaccuduxarus xkucnor. Homenknarypa kuciot. Ousndeckue u
XAMHUYECKUE CBOWCTBAa KUCHOT. Psan axkruBHoctn meraimoB H. H. bekerosa.
[lony4yeHne KUCIIOT.

Comu. Homenknatypa cosieil. @U3NYECKUE U XUMHYECKUE CBOWMCTBA COJICH.
[lonyuenune cosen.

['eneTnueckas CBSI3b MEXKY KJIacCaMU HEOPTAHUYECKUX COCAUHEHHUI.

Xumuueckuii IKCnepumenm:

Ka4eCTBEHHOE OMPEEIICHUE COACPKaHUs KHUCIOpOAa B BO3AYyX€E, MOJIYUYCHHE,
coOupaHue, pacrno3HABAaHWE M HU3YUYCHHE CBOMCTB KHUCIOpPOJa, HAOII0ICHUE
B3aMMOJICHCTBUSL BEIIECTB C KHUCJIOPOAOM M YCIOBUS BO3HHUKHOBEHUS U
MpEeKpalieHus] TOpeHHs (MmoXkapa), O3HAKOMJIEHHE C oOpa3laMu OKCHUIOB U
OMMHMCAHWE WX CBOWCTB, MOJy4YeHUE, COOMpaHHWE, PACNO3HABAHUE W W3YUYCHUE
CBOMCTB BOJIOpojia (TopeHue), B3auMojaeiicTBue Bojopoaa ¢ okcugom menu (II)
(BO3MOKHO HCIIOJIb30BaHUE BUJIEOMATEPUATIOB), HAOIIOJEHUE OOpa3llOB BEIIECTB
KOJIMYECTBOM | MOJIb, WCCIEAOBaHUE OCOOCHHOCTEW PACTBOPECHHS BEIIECTB C
pa3IMYHONM PACTBOPUMOCTBHIO, MPUTOTOBJICHUE PACTBOPOB C OMPEACIEHHOU
MacCCOBOM JI0JIEM PACTBOPEHHOIO BEIIECTBA, B3aUMOACKUCTBUE BOJBI C METAILUIAMU
(HaTpueM ©  KajibllueM) (BO3MOXHO HCIIOJb30BaHUE BHUEOMATEpPUAIIOB),
uccieoBaHue oOpas3IOB  HEOPraHWYECKUX BEIIECTB PAa3UYHBIX  KJIACCOB,
HaOJFOICHNE W3MEHEHHUS OKPACKH MHIMKATOPOB B PACTBOPAX KUCIOT W IIEIOYEH,



u3ydeHue B3aumojiecTBua okcuaa meau (II) ¢ pacTBOpom cepHOM KHCIOTHI,
KHCJIOT C METajulaMHi, peakUWil HEUTpaU3aluH, IOIYyYEHHE HEPACTBOPHUMBIX
OCHOBAHUM, BBITECHEHHWE OJIHOIO MeETajla JPYTMM M3 PacTBOpa COJIM, PEIICHUE
DKCIIEPUMEHTAIIBHBIX 3a/1ad MO0 TeMe «BaXHeWIne KIacChl HEOPraHMYECKHX
COEIMHECHUI.

IMepuoauueckui 3axkoH u Ilepuoauueckass cucreMa XHUMHYECKHX
iemenToB JI. . MengeneeBa. CtpoeHne aroMoB. XHMHYECKasi CBA3b.
OKHCIUTETIBHO-BOCCTAHOBUTE/IbHbBIC PeaKIUU

[lepBble MOMBITKK KIAaCCU(PUKAIMM XUMUYECKUX 3JeMeHTOB. lloHsithe o
rpynmnax CXOJHBIX 3JJIEMEHTOB (IIEJIOYHBIE M IIETOYHO3EMEIbHbIE METAJLIbI,
raJIOreHbl, UHEPTHBIE Ta3bl). DJIEMEHThI, KOTOPbIE 00pa3yoT aM(pOTEPHBIE OKCHIbI
Y TUIPOKCUIBI.

[lepnognueckuii 3axoH. [lepuoanueckast cCuCTeMa XUMHUYECKUX 3JIEMEHTOB /1.
N. MengeneeBa. KopoTkomepuonHas U JIMHHONEpPUOAHAS  (OPMBI
IIepuonnueckoit cucrembl xumuueckux iemeHToB 1. . Menneneesa. [lepuoasr
u rpynnbl. Ousndeckuil CMBICI IOPSAAKOBOIO HOMEPA, HOMEPOB IEPUOAA U
IPYIIBI JJIEMEHTA.

Crpoenne atomoB. CoctaB aTOMHBIX saep. M3otonsl. Dnexktponsl. CtpoeHne
AJIEKTPOHHBIX  000JIOUYEK aTOMOB TepBbIX 20 XUMHMYECKHUX DJIEMEHTOB
ITepuomnueckoin cucremsl [[. . MenneneeBa. XapakTepUCTUKAa XHUMHUYECKOIO
3JIEMEHTA T10 ero noyoxeHuro B [lepuonnueckoit cucreme 1. 1. Menneneena.

3aKOHOMEPHOCTH HW3MEHEHUSI pajJnyca aTOMOB XHMHUYECKHUX 3JIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOMCTB IO IPyNHIiaM ¥ NEPUOIAM.

3nauenue [leprnoanueckoro 3akona u [leppoanvyeckoi CUCTEMbBI XUMHYECKUX
JJIEMEHTOB Ul pa3BUTUsA Hayku W mpaktuku. [[. . MenngeneeB — y4yéHbli U
IpaKIaHUH.

Xumuyeckass cBa3b. KoBajneHTHass (ToJisipHass W HEMOJISIpHAs)  CBS3b.
DJIEKTPOOTPULIATENBHOCTh XUMUYECKUX 3J1EMEHTOB. IOHHAs CBS3b.

Crenenbp  okucneHus. OKUCIUTEIbHO--BOCCTAHOBUTEIIbHBIE  PEAKIIUU.
[Tporecchl okuceHUs U BOCCTaHOBIEHUS. OKUCIUTENN U BOCCTAHOBUTEH.

Xumuueckuii IKCnepumenm:

H3y4eHHe OOpasloB BENIECTB METAUIOB M HEMETAIOB, B3aMMOJICHCTBUE
TUAPOKCHAA LHMHKA C pAacTBOPaMHU KHCJIOT UM IIEJIOYEH, MPOBEICHHUE OIBITOB,
WUTIOCTPUPYIOIIUX —~ MPUMEPBI  OKUCIUTEIBbHO-BOCCTAHOBUTEIBHBIX  PEaKUUN
(ropeHue, peakiu pa3aoKeHUs, COCAUHEHUS).

Mexcnpeomemmnoie ceazu

Peanuzanus MeXnpeaIMETHBIX CBA3€M MPU HM3YYEHHM XUMHUHM B 8 Kiacce
OCYILECTBIISIETCS 4Ye€pe3 MCIOJIb30BaHUE KaK OOIMUX eCTeCTBEHHO--HAYYHBIX



MOHSITUM, TAK U MOHSATUM, SBIISIIOIIMXCS CUCTEMHBIMH ISl OTAEIBHBIX MPEIMETOB
€CTECTBEHHO--HAyYHOTO LIHUKJIA.

OO61ue ecTecCTBEeHHO--HAyUHbIC MMOHATHS: HayYHBIN (hakT, TMUIIOTE3a, TEOpHs,
3aKOH, aHalW3, CHHTE3, KilaccuduKamus, TMePUOIUIHOCTh, HAOIOIEHHE,
AKCIEPUMEHT, MOACIUPOBAHUE, UBMEPEHUE, MOJICIIb, SIBJICHUE.

®dusuka: Marepusi, aTroM, OJJEKTPOH, IPOTOH, HEUTPOH, HOH, HYKIIH]I,
M30TOMBI, PaAUOAKTUBHOCTh, MOJICKYJA, AJEKTPUUYECKUN 3apsjl, BEIIECTBO, TEIO,
00BEM, arperaTHoe COCTOSHHE BEIIECTBA, ra3, (U3MYECCKUE BEIMYWHBI, SIUHUIIBI
U3MEPEHUS, KOCMOC, ITaHEThI, 3BE31bI, COHIIE.

buonorus: porocunTes, apixanue, buocdepa.

['eorpadms: armocdepa, rtuapochepa, MHUHEpaIbl, TOPHBIC IOPOJIHI,
MIOJIE3HBIE UCKOTIA€MbI€, TOTIMBO, BOJIHBIE PECYPCHI.

9 KJIACC

BemecTBo M XMMHUYecKasi peaKkIus

ITepuoanueckuii 3akoH. Ilepuoanueckas cucTeMa XUMHUYECKUX 3JIEMEHTOB /1.
. MengeneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHUHU CBOWCTB
XUMHYECKMX OJJIEMEHTOB TIEPBBIX TPEX IMEPUOJIOB, KM, KaldblUs W HX
COCMHEHUM B COOTBETCTBMU C TIOJIOKEHHEM 3JIEMEHTOB B llepuonnueckou
CHUCTEME U CTPOECHHUEM MX aTOMOB.

Ctpoenue BemiecTBa: BHUJIbI XMMHYECKOW CBSI3U. THUMBI KPUCTALIMYECKHUX
PeIIETOK, 3aBUCUMOCTb CBOMCTB BEIIIECTBA OT TUIA KPUCTAUNIMYECKOW PEIIETKH U
BHJa XUMHYECKOU CBSI3H.

Knaccuduxanyss 1 HOMEHKJIATypa HEOPTraHUYECKUX BEIIECTB. XUMHUYECKUE
CBOMCTBA BEIIECTB, OTHOCSIIMXCS K Pa3JIMYHBIM KJaccaM HEOPTraHUYEeCKUX
COEIMHEHUM, TeHETUYECKas CBsI3b HEOPraHUYECKUX BEIECTB.

Knaccudukanys XuMUYECKUX PEaKIUi 110 Pa3IMYHBIM IIPU3HAKaM (110 YUCITy
M COCTaBy YYacTBYIOIIMX B PEAKIUM BELIECTB, MO TeraoBomy 3ddekty, Mo
W3MEHEHUIO CTENEHEW OKMUCIICHHS XUMHUYECKUX JIEMEHTOB, MO OOPAaTUMOCTH, IO
YYaCTHIO KaTaji3aTopa). DK30- U SHJIOTEPMUUYECKUE PEAKIIMH, TEPMOXUMHICCKUE
YpaBHEHUS.

[Tonsitue 0 ckOopocTH XUMHUYECKOW peakmnuu. [loHsTHE 00 0OpaTUMBIX U
HEOOPATUMBIX XUMUUYECKUX peakiusax. [[oHsATHEe 0 TOMOTeHHBIX M TeTepOTCHHBIX
peakuusx. [lonstue o karanuse. [lonsTne o xumMmruyeckoM paBHoBecuu. DakTopsl,
BIIUSIONIME Ha CKOPOCTh XHUMHYECKOM pEaKIUMd MU TOJOKEHHUE XUMHUYECKOTO

PaBHOBECHS.
OKHCIUTETbHO-BOCCTAHOBUTENIbHBIE ~ PEAKLMM,  AJIEKTPOHHBIM  OanaHc
OKHUCJIUTEIIbHO-BOCCTAHOBUTEJIBHON ~ PEaKIMH. CocraBiieHME  ypaBHEHUU

OKHCJIUTEIbHO--BOCCTAHOBUTEIBHBIX ~ PEAKIMid C  HUCIOJB30BAHUEM  METOJa
3JIEKTPOHHOTO OanaHca.



Teopus 3AEKTPONTUTUIECKON TUCCOUUALIMU. DIEKTPOJIUTHI U HEAJIEKTPOJIUTHI.
KaTtnonsl, annoHsl. MeXaHU3M [HCCOLMAIIMU BEIIECTB C Pa3JIMYHBIMU BUIAAMU
XuMHu4eckoil csizu. CreneHs aucconuanuu. CUIIbHBIE U ClIa0ble 3JIEKTPOJIUTHI.

Peakiuun noHHOTO 0OMEHa. Y CI0BHS MPOTEKAHUS PEAKIIMH HOHHOTO OOMEHa,
MOJHBIE M COKpallléHHbIE HWOHHBIE YpaBHEHUsA peakiuid. CBOICTBA KHUCIOT,
OCHOBAaHMM U coJell B CBeTe TMpPEACTaBICHUN 00 AIEKTPOIUTHUYECKOU
nuccounanuu. KauectBeHHble peakiii Ha MOHBL. [[OHSATHE O THAPOIIN3E CONEH.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHHE C MOJEIISIMA KPUCTALNIMYECKUX PEIIETOK HEOPraHUYECKHUX
BCII[ECTB — METAIOB W HEMeTaUIoB (Tpadura W anmasa), CIOKHBIX BEIIECTB
(xJopuaa HaTpus), UCCIEOBAHUE 3aBUCUMOCTU CKOPOCTU XMUMHUYECKON peakiuu
OT BO3JICUCTBHS PA3IUYHBIX (HAKTOPOB, MCCIEIOBAHUE IIIEKTPOIPOBOTHOCTH
pacTBOPOB BEHIECTB, IMpOLECCAa JHCCOUMAIMU KHUCIOT, IIEJIOYEH H COJeH
(BO3BMOKHO  HCIOJIb30BAHHE BHUACO MaTE€pUaNIOB), TMPOBEICHUE  OIBITOB,
WUTIOCTPUPYIOIINX ~ TNPU3HAKU  TPOTEKAHMsS]  PEeakluid  HMOHHOTO  OOMeHa
(oOpazoBanue ocajaka, BbIJIEJICHHE Tas3a, oO0Opa3oBaHHWE BOJbI), OIbBITOB,
WUTIOCTPUPYIOIIUX  MPUMEPBI  OKUCIUTEIBbHO-BOCCTAHOBUTEIIBHBIX  PEaKLUN
(ropeHue, peakiuu pa3fioKEHUs, COCTUHEHHUs), pacliO3HABAaHUE HEOPTraHUYECKUX
BEIIECTB C TMOMOINBIO KAYECTBEHHBIX PEAKIMA HA HOHBI, PEUICHUE
DKCIIEPUMEHTAJIBHBIX 33/1a4.

Hemerajuibl 1 UX COeAMHEHUS

OO6mast xapakTepucTuka rajaoreHoB. (OCOOEHHOCTH CTPOCHHS aTOMOB,
XapakTepHble cTerneHu okucieHus. CTpoeHue W (Ppu3nyueckue CBOMCTBA MPOCTHIX
BEIIECTB — TajoreHoB. XWMHUYECKHE CBOWCTBA HAa MNOpUMEpe  XJopa
(B3aUMOJIEHCTBHE C MeETaUlaM{, HEMETaUlaMU, IIeI0YaMH). XJIOPOBOJOPO/I.
CosisiHass KUCJIOTAa, XMMHUYECKUE CBOMCTBa, MOJydYeHHE, NpuUMeHeHue. JlelicTBue
XJOpa M XJOPOBOJOPOAA HA OpPraHW3M YeJIOBEKa. BakHEWIHMe XJIOpUIbl U HX
HAXOXJCHUE B MPUPOJIE.

O6mast xapaktepuctuka smeMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTepHbIe cTerneHu okucieHus. CtpoeHue u (pu3myeckue CBOMCTBA
MIPOCTHIX BEIIECTB — KUCIOPOAA U Cephbl. AJIOTPOITHbIE MOAU(DUKAIIIN KUCIOPOIa
U cepbl. XUMUYEeCKUe cBoicTBa cepbl. CepoBOIOPO, CTpOCHUE, (PU3HUECKHE U
XUMHUYECKUE cBoMCTBa. OKCUIBI CEepbl KaK MPEACTABUTEIN KUCIOTHBIX OKCHJIOB.
CepHas kuciora, (QuU3MUECKHEe W XHMHYECKHE CBOMCTBA (0OIME Kak
MPEACTaBUTENS Kjacca KHCIOT W Cchenu(puieckue). XHWMHUYECKHE pPEaKIuu,
JeXKalue B OCHOBE IPOMBIIIJIEHHOTO Croco0a TMOJy4YeHUs] CEPHOM KHUCIIOTHI.
[Ipumenenue cepHoi KucaoThl. COaM CEpHOM KUCIOTHI, KAYECTBEHHAs pEAKLMs Ha
cynbdar-uoH. HaxoxnaeHue cepbl U €€ COEIUHEHHM B TPHUPOJIEC. XHUMHUECKOE



3arpsi3HEHHE OKPY’KAIOIIEeH Cpelbl COCIMHEHUSIMH cepbl (KUCIOTHBIE JOXKIH,
3arpsi3HEHHE BO3/1yXa U BOJIOEMOB), CIIOCOOBI €ro MPeI0TBPAIICHHUS.

OOmast xapakTepucTuka 3JeMeHTOB VA-rpymmbl. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEPHBIC CTENIEHU OKUCICHHs. A30T, pacOpOCTPaHEHHE B MPUPOJIE,
bu3nYecKue U XUMHIeCcKue cBoicTBa. KpyroBopot azora B mpupoje. AMMHUaK, €ro
bu3nUecKue 1 XUMUYECKHUEe CBOMCTBA, MOJMyuyeHrue U npuMeHenue. Coiu aMMOHUS,
ux pU3NUEeCKUEe U XUMUYECKUE CBOWMCTBA, MpuMeHeHne. KauecTBeHHas peakius Ha
WOHBI aMMOHUS. A30THasl KHCJIOTa, €€ TOJydeHHe, (U3MYECKUE U XHUMHYCCKUE
CBOiicTBa (0OmMEe Kak TMpEeACTaBUTENS Kilacca KHUCIOT U CHenupuIecKue).
Hcnonb30BaHWEe HUTPATOB U COJIEM aMMOHMST B KAyeCTBE MMHEPAIbHBIX
ynoopeHuil. XuMru4ecKoe 3arps3HeHUEe OKPYKaIOIIeH Cpelibl COeTMHEHUSIMU a30Ta
(KUCTIOTHBIE NOXAM, 3arpsi3HEHHE BO3/AyXa, IMOYBBI U BOAoEéMOB). Docdop,
ajtoTponHele Moaudukauuu (ochopa, (pU3MUECKUE MU XUMHUYECKHUE CBOMCTBA.
Oxkcug docdopa (V) u pochopHas kuciora, puznueckue U XUMUUECKUE CBOMCTRA,
nosyuenue. Mcnons3oBanue GocdaTtoB B KaUeCTBE MUHEPAIBHBIX YI00pEHUH.

O6mast xapaktepuctuka sneMeHToB [VA-rpynmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB,  XapaKTEpPHbIE  CTENEHU  OKHUCICHHS.  YTIEpOoHd,  aJuIOTPOIHBIE
Moau(dUKALIUKM, pacIpOCTpaHEHHWE B NpUpojae, (U3NYECKUE U XUMUYECKHUE
cBoiictBa. Ancopouus. Kpyrosopot yriepona B npuponae. Okcuabl yriepoja, ux
buznueckue W XUMUYECKHE CBOICTBA, JEHCTBUE HA JKUBBIE OpPraHU3MBI,
MOJIYYCHUE U TMPUMEHEHHEe. DKOJOTUYECKUE MPOOJEMBbI, CBSI3aHHBIE C OKCHUIIOM
yriaepoaa (IV), rumore3a rino0aqbHOrO TMOTEIJICHUS KIMMaTta, MapHUKOBBINA
addekt. YronpHas KuciaoTa U €€ coyu, uX Pu3nuecKkue U XMMUYECKHUE CBOMCTBA,
nojgyyeHue U TnpuMeHeHue. KauecTBeHHass peakinusi Ha KapOOHAT-MOHBI.
Hcnonp3oBanne KapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIIJICHHOCTH U CEIHCKOM
XO3SIUCTBE.

[lepBoHauanbHBIC MOHATUSL 00 OPraHUYECKUX BEIECTBaX KaK O COCTMHEHUSIX
yriepoza (MeTaH, 3TaH, dTUJICH, alleTUIICH, STaHOJ, TJIIIEPUH, YKCYCHAsI KUCIIOTa).
[IpupogHbie HMCTOYHUKU YTIEBOJAOPOAOB (yrojib, MPUPOJIHBIN Ta3, HEDTH),
MPOIYKTH WX TepepaboTku (OCH3MH), UX POJb B OBITY U TPOMBIIICHHOCTH.
[TonsiTHe 0 OMOJIOTMYECKU BaXKHBIX BEIIECTBAX: JKHUpaX, O€Kax, yriieBojax — U X
ponM B OKM3HM 4eJoBeKa. MarepuaibHOe €IMHCTBO OpPraHUYECKUX W
HEOPTaHUYECKUX COSTUHCHUM.

KpemHuuii, ero ¢usnueckue W XUMHUYECKHE CBOMCTBA, TOJYYCHHE W
npumeHenue. CoenuHeHHs KpemMHHUsT B mpupojae. OOmme mnpenacraBieHus 00
okcune kpemaust (IV) u kpemaueBoit kuciore. CUIMKAThI, UX UCIOJH30BaHUE B
OBITY, B MPOMBIIIJICHHOCTH. BaxHeline cTpouTeIbHbIE MaTepHalibl: KepaMHUKa,
CTEKJIO, LIEMEHT, OeTOH, xkene300eToH. [Ipobiembl 0€30macHOrO MCIOJIb30BAHUS
CTPOUTENIbHBIX MAaTEPUATIOB B MOBCEAHEBHOM JKU3HHU.



Xumuueckuui Ikcnepumenm:

U3y4eHue 00pa30B HEOPTaHUYECKHUX BEIIECTB, CBOMCTB COJITHOW KHCIIOTHI,
MPOBE/ICHUE KAYECTBEHHBIX PEAKIMN Ha XJIOPUJ-MOHBI U HAONIOJCHUE MPU3HAKOB
WX TIPOTEKAHWsI, OIBITHI, OTpaKalImue (PU3NYECKHEe W XUMHUYECKHE CBOMCTBA
rajJjoreHoB M HX COEIUHEHUH (BO3MOXXHO HCIIOJIB30BaHUE BHUIACOMATEPHUAIIOB),
O3HAKOMJIEHHE C 0Opa3llaMu XJIOPUAOB (TaJOre€HUIOB), O3HAKOMIJICHHE C
oOpasulamu ceppl U €€  COeAUHEHUSIMU  (BO3MOXHO  HCIOJb30BaHHE
BUJICOMATEPHUAIIOB), HAOIOICHHE TIpollecca OOYTIMBAaHUS caxapa IO JACUCTBHEM
KOHICHTPUPOBAHHOW CEPHOW  KHUCJIOTBhI, HW3Y4YEHHE XUMHYECKHUX CBOMCTB
pa30aBICHHOI CEepHOM KUCIOTHI, MPOBEICHNE KAUeCTBEHHON peaKIK Ha Cyibdar-
WOH W HaOJIOJeHWE NpHu3HaKa €€ MPOTEKaHUs, O3HAKOMJIEHHE C (U3HUECKUMU
cBoiicTBaMu a3zora, dochopa M HX COCAMHEHHM (BO3MOXKHO HCIOJIb30BAHUE
BHJICOMATEpUAIIOB), oOpa3liaMu a30THBIX U (POCHOpPHBIX YIOOpEHUH, MOJyYeHUE,
coOupaHue, pacrno3HaBaHUE U W3YYCHUE CBOMCTB aMMMakKa, MPOBEICHUE
KaueCTBEHHBIX PEaKIMid Ha MOH aMMOHHS U (pocdar-uoH u u3ydyeHue Npu3HaAKOB
UX IPOTEKaHUsI, B3AUMOJICVICTBUE KOHIIEHTPUPOBAHHON a30THOM KUCIIOTHI C ME/IbIO
(BO3MOKHO HCIIOJIb30BaHUE BUJIEOMATEPUAIIOB), M3y4YCHUE Mozenein
KPUCTAUIMYECKUX pEIIETOK anMasza, rpadura, ¢yiepeHa, O3HAKOMIICHUE C
MPOIECCOM  aJCOPOLMKM PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM U
YCTPONUCTBOM NPOTHBOTras3a, MojydyeHue, coOupaHue, pacrlo3HaBaHUE M U3yUCHUE
CBOMCTB YIJIEKHCJIOTO Tra3a, MPOBE/ICHHE KauyeCTBEHHBIX pEeakluii Ha KapOoHAT U
CUJIMKAT-MOHBl W HW3YYE€HHE TMPU3HAKOB UX TMPOTEKAHUS, O3HAKOMIICHHE C
MPOAYKIIMEH CHUJMKATHOM MPOMBIIUIEHHOCTH, PEIICHHE HSKCIEPUMEHTATbHBIX
3a7a4 o teMe «BakHelnme HeMeTaJuIbl U UX COEIUHEHU.

MeTaJiibl 1 MIX COeIMHEHU S

OO01mast XxapakTepUCTHUKAa XUMHUYECKUX DJIEMEHTOB — METAJUIOB Ha OCHOBaHHUH
ux TmnonoxeHus B llepmogmyeckor cucrteMe xumuueckux daeMmeHTtoB J[. W.
MenpeneeBa u crpoeHusi atoMoB. CTpoeHue MeTaiuioB. MeTtamnyeckas CBs3b U
METAJIMYECKass ~ KpPUCTA/UIMUECKass  pelIETKa.  DJIEKTPOXUMUYECKUH  pAll
HaMpsHKeHUN MeTawtoB. Ou3nyeckue U XMMUYECKHe CBOMCTBA MeTauioB. OO0rmue
CIOCOOBI TIONy4eHHUST MeTaioB. [lOHATHE O KOPPO3WM METAIJIOB, OCHOBHBIC
criocoObl 3anuThl WX OT Koppo3uu. CrjiaBbl (CTajlb, YYTYH, IIOPATIOMUHUM,
OpoH3a) ¥ UX MPUMEHEHHUE B ObITY U MPOMBIIIIIICHHOCTH.

[Ilenounsie MeTamel: nonoxeHue B [lepuoanyeckon cucremMe XMMHYECKHUX
sanemeHntoB JI. MI. MenaeneeBa, CTpOCHHME MX aTOMOB, HaXOXJCHUE B MPUPOJE.
dusnyecKkue U XMMHUYECKUEe CBOMCTBA (Ha mpumepe HaTtpus U Kanus). OKCUasl 1
TUAPOKCUIBI HaTpusi W Kauus. [IpuMeHeHHe IIeIOYHBIX METAUIOB U HX
COEJIMHEHUM.



[llemoyHO3eMeIbHBIE METAIbl MarHud W KajJdblIMH: TOJIOKEHHE B
[Tepuomuueckon cucreMe xumudeckux sneMeHToB JI. M. MenaeneeBa, crpoeHue
MX aTOMOB, HaX0XJEHUE B Npupoe. PU3NUEeCKUEe U XUMUUECKUE CBOMCTBA MarHusl
U Kanblus. Baxueilue coequHeHHUs KalblUs (OKCHI, THIAPOKCHUI, COJH).
JKécTkocTh BOJBI U CITOCOOBI €€ yCTpaHEHUS.

AJtoMUHUN: TIoJ103)keHue B [leproindeckon cucTeMe XMMUYECKUX 3JIEMEHTOB
. . MenpneneeBa, CTpoeHHE atoma, HaxXOXAeHWE B mpupoae. Dusumueckue u
XUMUYECKHAE CBOMCTBA aTtOMUHMSI. AM(POTEPHBIE CBOMCTBA OKCHIA U THAPOKCHIA
aJIIOMHHMUSI.

Keneso: nonoxenne B [lepuoguueckoi cucreme XMMHYECKUX 3JIEMEHTOB /1.
. MengeneeBa, CTpoe€HHE aToma, HaxOoXJIeHUE B mnpupoaec. Duznyeckue u
XUMHYECKHE CBOMCTRA kene3a. OKCHIbI, THAPOKCUIBI U cosn kene3a (1) u xenesa
(IIT), nx cocraB, CBOICTBA U MOJYyUYCHHUE.

Xumuueckuii IKcnepumenm:

O3HAaKOMJICHHE ¢ oO0pa3llaMd METAJIOB W CIUIABOB, HX (DU3NYESCKUMU
CBOMCTBaAMH, M3Y4Y€HHE  PE3YyJIbTAaTOB  KOPPO3UH  METAIOB  (BO3MOIKHO
WCIIOJB30BaHUE BHJCOMATEPHATIOB), OCOOCHHOCTEH B3aWMOJCHUCTBUS OKCHJA
KJIbIIUSI W HATpus C BOJOM (BO3MOXKHO HCIIOJB30BaHUE BHUICOMATEPUATIOB),
HCCIIEIOBAHUE CBOMCTB KECTKOM BOJIBI, ITPOIECCa TOPEHUS KeJe3a B KUCIOPOJE
(BO3MOXKHO  HCTOJIb30BAaHWE  BHJICOMATEPHUANIOB), IPU3HAKOB  IMPOTCKAHUS
KAYE€CTBCHHBIX PEAKIIMKA HA WOHBI: MarHus, KIbLHS, alFlOMUHUS, [IUHKA, JKEJIe3a
(IT) u xeneza (III), mequ (II), HabarOAEHUE M ONMUCAHUE MPOLECCOB OKPALLIMBAHMS
MJJaMEHH MWOHAaMU HaTpusi, Kalus U Kaiblusg (BO3MOXHO HCIIOJIb30BaHUE
BHUJICOMATEPUAIIOB), UCCIIEIOBaHNE aM(OTEPHBIX CBOMCTB THAPOKCUAA ATIOMUHUS
Y TUAPOKCHUJIA [MHKA, PEIICHUE SKCTIEPUMEHTAIbHBIX 3a7a4 1o TeMe «Baknenime
METAaJlJIbl U UX COCMHCHUS.

XHUMHUS M OKpPY:KaoUias cpeaa

BemecTtBa M marepuansl B IMOBCEAHEBHOW »XU3HM YeloBeKa. besomacHoe
WCIIOJIb30BaHNE BEIIECTB M XMMHYCCKUX peakiuii B ObITy. IlepBas momoinp npu
XAMHUYECKUX 0KOTaX U OTPABJICHUSIX.

XUMUYECKOE 3arpsi3HEHHE OKpYKaroUEeh cpeanl (MpeaesibHas AOIMyCTUMast
KOHIIEHTpalus BemiecTB, nainee — [1/1K). Ponb xumMuu B penieHun dK0JIOrHYeCKUX
npooiem.

Xumuyeckuii IKCnepumenm:

u3ydeHue oOpaslioB MaTepuajoB (CTEKJO, CIIaBbl METAJUIOB, MOJMMEPHBIC
MaTepHabl).

Mexcnpeomemmnoie ceasu

Peanuzanusa MeXnpeaIMETHBIX CBA3€W MPU M3YYEHUM XUMHUM B 9 Kiacce
OCYIIECTBJISIETCS. 4Yepe3 MCIONb30BAHUE KaK OOIMMUX €CTECTBEHHO-HAYYHBIX



MOHATUH, TaK U TOHITHUH, SIBISIOMUXCS CUCTEMHBIMU JIJIsi OTAEIBHBIX MPEAMETOB
€CTECTBEHHO--HAy4YHOTO IHKJIA.

OO1Me ecTeCTBEHHO-HAYYHbIE MOHSTHS: HAy4YHBIM (DaKkT, TUIOTE3a, 3aKOH,
TEOpWsl, aHalu3, CHHTE3, KIaCCH(pUKAIMs, TEePUOANIHOCTh, HAOIIOICHUE,
OKCIIEPUMEHT, MOJCIIUPOBAHUE, HW3MEPEHHE, MOJIEib, SBICHUE, MapHUKOBBIN
s PeKT, TEXHOIOTHS, MaTEPHUAIIHI.

®duzuka: Marepusi, aToMm, OJEKTPOH, MPOTOH, HEUTPOH, HOH, HYKIUJ,
W30TOMBI, PATMOAKTUBHOCTh, MOJICKYJIA, DJICKTPUUYCCKUAN 3apsiji, MPOBOJIHHKH,
MOJIYIPOBOJHUKH, JTUAJICKTPUKUA, (POTORIEMEHT, BEIIECTBO, TENO, OO0BEM,
arperaTHoe COCTOSIHUE BEIECTBA, ra3, pacTBOP, PACTBOPUMOCTb, KpUCTAITNYECKast
peméTKa, CruiaBbl, (PU3MUYECKUE BEIUYUHBI, €IUHUIBI W3MEPEHHS, KOCMHUYECKOE
MPOCTPAHCTBO, IJIaHETHI, 3BE3/1b1, COHIIE.

buonorusi: ¢orocunres, npIxaHue, Ouocdepa, IKOCUCTEMA, MHHEPAIbHBIE
yI0OPEHHS, MUKPO3JIEMEHTBI, MAKPOAJIEMEHTBI, TUTATEIHHBIC BEIIECTBA.

['eorpadusi: armocepa, ruapochepa, MHUHEpaNbl, TOPHBIE MOPOJBI,
M0JIE3HBIE UCKOIAeMble, TOTLTUBO, BOJHBIEC PECYPCHI.

IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
XUMHUHN HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATHI

JIMYHOCTHBIE pPE3yJbTaThl OCBOEHHUS MPOrpaMMbl OCHOBHOIO OOIIEro
oOpa3oBaHUs JOCTUTalOTCsI B XOJi€¢ OOyYeHHs XUMUU B €IUHCTBE y4eOHOH H
BOCIIUTATEIbHOM AESATENBHOCTA B COOTBETCTBUM C TPATUIUOHHBIMU POCCUMCKUMU
COLIMOKYJIBTYPHBIMH U JIYXOBHO-HPABCTBEHHBIMH ILIEHHOCTSIMHM, MPHUHITHIMU B
oOmiecTBe MpaBWIaMM M HOPMAaMM TOBEACHHS M CIIOCOOCTBYIOT IIpoleccam
CaMOMO3HaHUs, CAMOPA3BUTHUS U COLIMATTU3ALMH 00YUYaIOIIUXCS.

JIM4HOCTHBIE  pe3yJIbTaTbl  OTPaXalOT  TOTOBHOCTh  OOYyYaroIIUXCS
PYKOBOJICTBOBATBbCSl CHCTEMOW ITO3WTHMBHBIX LIEHHOCTHBIX OpHEHTALMN U
pacIIMpEeHNE ONbITA JEATEILHOCTH Ha €€ OCHOBE, B TOM YHUCJIE B YACTU:

1)maTpuoTH4eCKOro BOCIIMTAHMS:

LEHHOCTHOTO OTHOILIEHUS K OT€YECTBEHHOMY KYJIbTYPHOMY, UCTOPUUYECKOMY
W HAy4YHOMY HAaclelHi0, MOHUMAHMsS 3HAYEHUS XUMUYECKONM HAyKHW B >KU3HU
COBPEMEHHOTO OOIIECTBa, CIIOCOOHOCTH BJIANIETh JTOCTOBEPHOW WH(pOpMAIMEH O
NEPENOBBIX JOCTH)KEHHMSIX W OTKDPBITUSX MHPOBOM M OTEYECTBEHHOM XUMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 YCTpOMCTBE MUpa U 0OILIECTBA;

2)rpamaaHCKOro BOCIMTAHUA:

NPEACTaBICHUS] O COLMAIBHBIX HOpPMax M TMpaBUiIaX MEXKINYHOCTHBIX
OTHOILIEHUH B KOJUJIEKTHBE, KOMMYHUKATUBHON KOMIIETEHTHOCTH B OOIIIECTBEHHO



MOJIE3HOM,  Yy4eOHO-MCCIENOBATENbCKOM, TBOPYECKOM W JIPYTUX  BHJAX
JeSATEIbHOCTH, TOTOBHOCTH K Pa3HOOOpPAa3HOM COBMECTHOM NEATENbHOCTH MpHU
BBINIOJIHEHUU YYEOHBIX, IO3HABATEIbHBIX 3a/lay, BBINOJHEHUN XUMHUYECKUX
HKCIIEPUMEHTOB, CO3JIJaHUU YICOHBIX TIPOEKTOB, CTPEMJICHUS K B3aMMOTIOHUMAHHIO
M B3aUMOIIOMOIIM B TIpollecCe€ ITOM Y4EOHOU NESITEIBbHOCTH, TOTOBHOCTHU
OLICHMBATh CBOE TIOBEJECHUE U TIOCTYNKH CBOMX TOBApUILEH C MO3UIUH
HPaABCTBEHHBIX U MPABOBBIX HOPM C YUETOM OCO3HAHUS MOCJIEICTBUM MOCTYIIKOB;
3)LEeHHOCTH HAYYHOI'0 MIO3HAHUSA:

MHUPOBO33PEHUYECKHUE TPEJICTABICHUSI O BEIIECTBE U XUMHUYECKOW peakiivH,
COOTBETCTBYIOIINE COBPEMEHHOMY YPOBHIO Pa3BUTUS HAyKH U COCTaBIISIOIIUE
OCHOBY I TIOHUMaHUsI CYIIHOCTH HAYYHOM KapTHHBI MUpPA, MPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX PAa3BUTHUSI MPHUPOJbI, B3aUMOCBS3SIX 4YEJIOBEKa C
MPUPOTHOM CPEJIOH, O POJIM XUMHUHU B TO3HAHUHU 3TUX 3aKOHOMEPHOCTEM;

MO3HABATEJIbHBIC MOTHUBBI, HAlPABJICHHBIC HA TMOJIyYEHHUE HOBBIX 3HAHUU IO
XUMHUHM, HEOOXOIUMBIE JJIsi OOBSICHEHHUS HaOJII0OaeMbIX MPOIECCOB U SIBJICHUH,
MO3HABATENIbHON, MH(DOPMAIMOHHOM M YHUTATEIbCKON KyJIbTYphI, B TOM YHCIIE
HABBIKOB CaMOCTOSITENIbHOM paloThl C y4eOHBIMU TEKCTaMH, CIPABOYHOMN
JUTEPATypOr, JOCTYIHBIMH TEXHUYECKUMHU CpPEACTBAaMH HHQPOPMAIMOHHBIX
TEXHOJIOTHI;

WHTEpeC K OOYYEeHHMIO M TIO3HAHUIO, JI0003HATEIHHOCTh, TOTOBHOCTH U
CIOCOOHOCTh K €caMOOOpa3oBaHHMIO, TPOEKTHOW U  HCCIEIOBATEIbCKOM
JIEATEIIBHOCTH, K OCO3HAHHOMY BBIOOPY HANpPaBICHHOCTH W YPOBHS OOyUCHHS B
JlabHEHIIEeM;

4)(popMupoBaHNS KYJIbTYPbI 310POBbSI:

OCO3HAHHUE [IEHHOCTH KW3HU, OTBETCTBEHHOTO OTHOIIEHUSI K CBOEMY
3I0POBBIO, YCTAaHOBKM Ha 3J0POBBIM 00pa3 >KU3HU, OCO3HAHUE MOCIEACTBUN U
HEMPUATHE BPEIHBIX MPUBbIYEK (YIOTPEOICHUS AJIKOTOJISI, HAPKOTUKOB, KypeHUs),
HEOOXOJMMOCTH  COOMIOJICHUS] TMpaBui O€30MacHOCTH TpU  OOpalleHuu ¢
XUMUYECKMMHU BEIIECTBAMH B OBITY U PEaTbHOU KU3HH,

S)Tpya0BOro BOCIUTAHMS:

WHTEpEC K MPaKTHUYECKOMY U3yUYeHHUI0 TTpodeccrii 1 Tpyaa pa3audHoro poja,
YBOKECHHUE K TPYIAy M pe3yjibTaTaM TPYIOBOH IEATEIbHOCTH, B TOM YHUCJIE Ha
OCHOBE MPUMEHEHMS TPEAMETHBIX 3HAHUM 10 XUMHUHU, OCO3HAHHBIM BBHIOOP
WHUBUYyaIbHON TPAEKTOPUU MPOJOHKCHHUS 00pa30oBaHUs C yIETOM JTMYHOCTHBIX
WHTEPECOB U CIIOCOOHOCTH K XMMUU, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH,
yCcrenHon npodeccuoHaabHON eITENHPHOCTH U Pa3BUTHSI HEOOXOAUMBIX YMEHUH,
TOTOBHOCTh aalTUPOBATHCS B IPOQPECCHOHATBLHOM Cpejie;

6)3K0/10rM4eCKOro BOCIIUTAHMS



HKOJIOTHYECKH 1€JECO00pa3HOEe OTHOIIEHHE K NPUPOJAE KaK HCTOYHHUKY
JKW3HU Ha 3eMJIE, OCHOBE €€ CYIECTBOBAHUS, IOHUMAaHUE LIEHHOCTH 3I0POBOTO U
Oe3omacHoro o0Opas3a >KM3HH, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
bU3MYECKOMY W TICHXHYECKOMY 370POBBIO, OCO3HAHHE IIEHHOCTH COOJIIOICHUS
IpaBHJI 6€30MACHOTO MOBECHUS MPU padOTe ¢ BEIIECTBAMH, a TAKKE B CUTYyaIHsIX,
YTPOKAIOIIMUX 3J0POBBIO U KU3HU JIIOAEH;

CIIOCOOHOCTH TPUMEHATHh 3HAHUS, MOJIy4aeMble MPU MU3YYCHUH XUMUU, IS
peleHns 3a1a4, CBA3aHHbBIX C OKPYKAIOLIENH IPUPOJHON CPEIOH, IS TOBBIIICHUS
YPOBHSL  DKOJIOTHYECKOW KYyJIbTYypbl, OCO3HAaHHSA TJ00aTbHOTO  XapakTepa
IKOJIOTUYECKUX TPOOJIeM M MyTed HMX pEHIeHHs MOCPEACTBOM METOAO0B XHWMUH,
HKOJIOTHYECKOTO MBIIIJIEHUS, YMEHUSI PYKOBOJICTBOBATHCS UM B MO3HABATEIIBHOM,
KOMMYHUKATUBHOMN U COIMAJIbHON MTPAKTHKE.

METAINIPEJMETHBIE PE3YJIbTATDBI

B cocraBe MeTanpeaIMETHBIX pE3ylbTaTOB BBIIEISAIOT 3HAYUMBIE IS
(GbopMUpOBaHHS MHUPOBO33PEHUS OOIIEHAYyYHbIE TMOHATHS (3aKOH, Teopus,
IOPUHLIKII, TUIIOTE3a, PaKT, cucTeMa, MPOIEeCcC, FIKCIIEPUMEHT U JAPYTOE.), KOTOPbIE
UCIIOJIB3YIOTCS B €CTECTBEHHO-HAYYHBIX Y4YEOHBIX IMpeIMeTax U MO3BOJIAIOT Ha
OCHOBE 3HaHUN M3 ATUX MPEAMETOB (POPMUPOBATH MPEACTABICHUE O LIEJIOCTHOM
HAay4YHOM KapTHMHE MHpA, U YHUBEpCAJIbHbIE y4eOHbIE IEUCTBUS (II03HABATEINIbHBIE,
KOMMYHUKATHBHBIC, PETYJISATHUBHBIC), KOTOpPBhIE 0OECIeunBarOT (POPMUPOBAHUE
TOTOBHOCTU K CaMOCTOSITEIbBHOMY IIJIAHUPOBAHUIO U OCYIIECTBIICHUIO yueOHOMU
NEeSATEITbHOCTH.

Ilo3naBaTe/ibHbIE YHUBEPCAJIbHBIE YUeOHbIE /1eiiCTBUS

ba3oBble ornueckue aeiicTBU:

YMEHHUSI HKCIMOJIb30BaTh MNPHUEMBI JIOTUYECKOTO MBIIIJIEHUS TPU OCBOCHUH
3HAHWI: PACKPBIBATh CMBICI XUMHUUYECKHX TMOHATUN (BBIAEIATh UX XapaKTePHbIE
NPU3HAKH, YCTaHABIMBATh B3aMMOCBS3b C JIPYTUMU MHOHSTHUSIMH), UCIOJIB30BATh
MOHATHUS JIJIs1 OOBACHEHUS OT/AEIbHBIX (PAKTOB U SIBJICHUH, BRIOUPATh OCHOBAHUSI U
KPUTEPUH ISl KIAaCCU(PUKAIMKM XUMHUYECKUX BEIIECTB U XMMHUUYECKHX PEaAKIUH,
yCTaHABIMBATh TMPUINHHO-CIICJICTBEHHBIC CBS3U MEXKIY OOBEKTaMH HW3YyYCHUS,
CTPOUTH JIOTUYECKUE PACCYX IEHUS (MHAYKTUBHbBIC, IENYKTUBHbIC, 10 AHAJIOTUN),
JienaTh BBIBOJIbI M 3aKITFOUEHUS;

yMEHUE TMPUMEHSTh B TIpollecCe TNO3HAHUA TOHATHS (NPEAMETHBIE U
METanpeIMETHBIC ), CAMBOJIMYECKHUE (3HAKOBBIC) MOJIENIU, UCIOJIb3yEMbIE B XUMUU,
peo0pa3oBbIBATH MIUPOKO MPUMEHSIEMbIE B XUMUHU MOJCIIbHBIC TTPEICTABICHUS —
XUMHUYECKUN 3HAK (CHMMBOJ DJIEMEHTa), XUMHuYeckas Gopmysia W YypaBHEHHUE
XUMHUYECKON PEeaKIUU — MPU PEUICHUH Y4eOHO-TI03HABATENbHBIX 33/1a4, C YUYETOM
TUX MOJIENBHBIX MPEJCTABICHUN BBISBISTh U XapaKT€PU30BaTh CYLIECTBEHHbIE
MPU3HAKN W3Yy4aeMbIX OOBEKTOB — XUMHUYECKUX BEIIECTB U XUMHYECKUX PEAKITUH,



BBIBJISATH  OOIIME  3aKOHOMEPHOCTH, NPUYUMHHO-CJIEICTBEHHbIE CBSI3U U
IPOTUBOPEYMS B U3yUaEMbIX MPOLIECCAX U SABJICHUSAX.

Ba3oBnle ucciienoBarejbcKye 1eMCTBUSA.

YMEHHUE HCIIOIb30BaTh MOCTABJIECHHBIE BOIPOCHI B KayeCTBE HMHCTPYMEHTA
MO3HAHMs, a TaKXKE B KAueCTBE OCHOBBI JJs1 (POPMHUPOBAHUS TUIIOTE3BI IIO
IPOBEPKE MPAaBUIBHOCTH BbICKA3bIBAEMBIX CYXKICHUM;

IpUOOpEeTEeHNE ONbITa IO IUJIAHUPOBAHUIO, OPraHU3alMM U IPOBEICHUIO
YYEHMUYECKUX JKCIIEPUMEHTOB, YyMEHHE HaOMroJaTh 3a XOAOM IIpolecca,
CaMOCTOSITENIFHO TPOTHO3UPOBATh €r0 Pe3yJbTaT, GOpMyIUpPOBaTh OOOOIICHUS U
BBIBOJIBI IO PE3yJIbTaTaM MPOBEAEHHOIO OMbITA, HCCIECOBAHUS, COCTABIATh OTUET
O MpoJIeTITaHHOM padoTe.

Pabora c nndopmanueii:

YMEHHE BbIOMpaTh, AHAIM3UPOBATH W HWHTEPIPETUPOBATH HWHEOOPMAIUIO
pa3IMYHBIX BUAOB U (HOPM MpEACTABICHUS, MOTYIaeMyI0 U3 Pa3HBIX HCTOYHUKOB
(Hay4HO-TIOIyJIIpHAsl JUTEepaTypa XUMHUYECKOTO COJEp)KaHUs, CIPABOYHBIE
nocobust, pecypcbl VHTepHEeTa), KPUTHUYECKHM OLIEHUBATh IPOTUBOPEUYUBYIO U
HEJ0CTOBEPHYIO HHPOPMAIIHIO;

YMEHHE MPUMEHATh Pa3IUYHbIE METOJBI U 3alpOChl MPU TOUCKE U OTOOpE
UHGOPMAIIMU W COOTBETCTBYIOIIMX JAHHBIX, HEOOXOAMMBIX JJIsS BBITTOJHEHUS
y4€OHBIX U MO3HABATENIbHBIX 33/1a4 ONPENEIEHHOTO THIIA, TPUOOPETEHUE OIbITA B
o0nacTh  MCHOJb30BaHUS  MHPOPMAIIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHUH,
OBJIJICHUE KYJIbTYpO aKTUBHOTO MCIOJIb30BAHUS PA3IMYHBIX IOMCKOBBIX CHCTEM,
CaMOCTOATENBHO BBIOMPATh ONTUMANBbHYIO (hOpMY IpeAcTaBIeHUs] HHPOpMALUU U
WUTIOCTPUPOBATh pEIIAEMbIE 337a4d HECJIOKHBIMU CXEMaMH, JrharpaMmamu,
npyrumu hopmMamu rpaduKu ¥ KX KOMOWHAIIUSAMY,

YMEHHME HCIIOJIb30BaTh M AaHAJIM3UpPOBAaTh B Ipouecce Yy4yeOHOH u
UCCJIEI0BATENBCKOW JeATEIbHOCTH MHPOPMALMIO O BIUSHUU MPOMBIIUIEHHOCTH,
CEJIbCKOTO XO3SIIICTBA M TPAHCIIOPTA HA COCTOSHUE OKPY’KAIOIIEH MPUPOIHOM
Cpelbl.

KoMMyHHKaTHBHBIE YHHBeEpPcaIbHbIe yueOHbIe 1eCTBUA:

YMEHHS 3aJlaBaTh BOIpPOCHI (B XOJe Juaiora W (WIM) JHUCKYCCUHU) TIO
CyLIECTBY  OOCyXJaeMol  TeMbl, (OPMYJIHpPOBATH CBOM  IPEAJIOKECHHUS
OTHOCHUTEJIBHO BBITTOJHEHMSI MPEJI0KEHHOM 3aauH;

YMEHHSI ~ TPEIACTaBIATh  IMOJYYEHHbIE  pe3yJabTaThl  [O3HABATEIbHOU
NESTEIbBHOCTH B YCTHBIX W THCBMEHHBIX TEKCTax; JelaTh MPE3eHTALHUIO
pEe3yAbTAaTOB BBHIMOJHEHHUS] XUMHUYECKOTO JKCIEPUMEHTa (J1a0OpaTOPHOIO OIbITa,
1ab0paTOpHOI pabOTHI O MCCIIEJOBAHUIO CBOMCTB BEILIECTB, YUE€OHOTO MTPOEKTA);

yMEHUSI Y4eOHOTrO COTPYAHMYECTBA CO CBEPCTHHKAMU B COBMECTHOM
MO3HABATEIIbHOM M HMCCIIEOBATENbCKON  JEATENBHOCTH  MPH  PEIICHUU



BO3HMKAIOIIMX TPOoOJIeM Ha OCHOBE Yy4y€Ta OOIIMX HHTEPECOB M COTrJIacCOBAHUS
no3uuuid (o0cykaeHusi, OOMEH MHEHUSMH, «MO3TOBBIE IITYPMbI», KOOPAUHAIIUS
COBMECTHBIX JEHCTBUH, OMNPEIEICHUE KPUTEPUEB IO OLEHKE KadyecTBa
BBITIOJTHEHHOHN pabOThI U ApyTHE).

PerynsiTuBHbBIE YHHBeEpCcaJbHbIe y4eOHbIe NeCTBHSA:

YMEHHE CaMOCTOSITEJIbHO ONPEACNSATh LEIU JEATEIIbHOCTH, IUIAHUPOBATh,
OCYUIECTBIISATh, KOHTPOJIUPOBATh U MPU HEOOXOAUMOCTH KOPPEKTUPOBATH CBOIO
JeSITENIbHOCTD, BEIOMpATh Hanbosee 3PPEKTUBHBIE CIIOCOOBI PEIICHUsI YUYCOHBIX U
ITO3HABATENIBHBIX 33/1a4, CaMOCTOATENIBHO COCTABIATh WA KOPPEKTUPOBATH
IIPEUIOKEHHBIA AJITOPUTM  JIEUCTBUM IIPA BBINOJHEHUM 33JaHAA C YYETOM
MOJy4YEHHUS] HOBBIX 3HAHUU 00 M3yyaeMbIX OOBEKTaX — BEIIECTBAX U PEAKIUSIX,
OLICHMBATh COOTBETCTBUE IIOJIYYEHHOTO PE3YJIbTAaTa 3asBJIICHHOW LU, YMEHUE
MCIIOJIb30BaTh U AHAJIM3UPOBATh KOHTEKCTHI, IPEIJIaracMbI€ B YCIOBUHU 3aJaHUN.

INPEAMETHBIE PE3YJIBTATDBI

B cocraBe mnpeAMETHBIX peE3yJbTaTOB [0 OCBOCHHUIO 005A3aTEIbHOTO
COJEpKaHUs, YCTAaHOBJIEHHOTO JaHHOM (QeaepanbHON paboyeil mnporpammon,
BBIJICJISIIOT: OCBOEHHBIE OOYYAlOIIMMKCS HAay4HbIE 3HAHUS, YMEHHUS U CIOCOOBI
JneucTBul, crnenuduueckue A OpeAMETHONM o0nactu  «XUMHS», BUBI
JNEATEIbHOCTH IO  IOJYYEHUIO HOBOTO 3HAaHUA, €ro HMHTEepIpeTaluu,
npeoOpa30BaHUIO U MPUMEHEHUIO B PA3IMYHBIX YYEOHBIX U HOBBIX CUTYyaIUsX.

K koHiy oOyueHus B 8 kjacce npeJMeTHbIE pe3yabTaThl HA 0a30BOM YPOBHE
JOJKHBI OTPaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

e PAaCKpbIBaTh CMBICI OCHOBHBIX XUMHUYECKUX IMOHSATUH: aTOM, MOJIEKYJa,
XUMHYECKUN DIIEMEHT, MPOCTOE BELIECTBO, CIIOKHOE BEHIECTBO, CMECH
(omHOpOJHAS M HEOJAHOPOAHASI), BaJICHTHOCTb, OTHOCUTEINIbHASL aTOMHAs U
MOJIEKYJIIpHAsE Macca, KOJWYECTBO BEILECTBA, MOJIb, MOJIIpHAas Macca,
MaccoBas J10J1s1 XUMUYECKOTO 3JIEMEHTa B COETMHEHUHU, MOJISIPHBINA 00BEM,
OKCHJI, KHCIJIOT4, OCHOBAaHHE, COJb, DJIEKTPOOTPULATEIBHOCTh, CTEIIEHb
OKHCIICHUS, XMMUYECKasi peaklus, KilacCUpUKalus peakiuil: peakuuu
COCIIMHEHHUS, pPEaKUWW Pa3JIO0KEHUs, PEAKUUU 3aMEIIECHUs, pPEeaKUuu
oOMeHa, K30~ ¥ SHJOTCPMHUUECKHUE PEAKIINH, TEIII0BON A((EKT peakinu,
AIpO aTOMa, JJIEKTPOHHBIM CJIOM aroma, aTOMHasi OpOUTallb, pPaaUyC
aToMa, XMMHUYECKasi CBs3b, MOJSIPHASI M HEMOJIIpHAs KOBAJEHTHAs! CBS3b,
WOHHAs CBA3b, MOH, KaTUOH, aHHOH, PACTBOP, MaccoBas J0JI1 BeEIEeCTBa
(IpolLIeHTHAs! KOHIIEHTPAIs) B PaCTBOPE;

e WUIIOCTPUPOBATH B3aMMOCBSI3b OCHOBHBIX XHMHYECKUX TOHITHH U
MPUMEHSTH ATH MOHITHS MPY OMUCAHUU BELIECTB U UX MPEBPALICHUM;

e HCIMOJBb30BAaTh XHWMUYECKYIO CHUMBOJMKY JMJIS COCTaBJICHHUS (HOPMYJT
BEIIECTB U YPABHEHUN XUMHUYECKUX PEAKIUN;



ONpEENATh BAJIGHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COCAMHEHUSX,
CTENEHb  OKUCIIEHUS  JJEMEHTOB B  OWHApHBIX  COCAMHEHUSX,
MIPUHA/JICKHOCTh BEIIECTB K OMNPEACIEHHOMY KIIAcCy COEOUHEHHU MO
dbopmynam, BHJ XUMHUYECKON CBsI3M (KOBAJICHTHAas W WOHHAs) B
HEOPTaHUYECKUX COCAUHEHUSX;

packpsiBath cMbIica [lepuomnyeckoro 3akona J[. M. MeHnneneena:
JEMOHCTPUPOBATh TNOHUMAHHUE NEPUOJANYECKONM 3aBHCUMOCTH CBOWCTB
XUMHUUYECKUX 3JIEMEHTOB OT MX MoJioxkeHus: B llepuonnueckoil cucreme,
3aKOHOB COXPAHEHMSI MACChl BEIIECTB, MOCTOSHCTBA COCTaBa, aTOMHO--
MOJIEKYJISIPHOTO YUYE€HUSsI, 3aKOHAa ABOTaJIpo;

ONKCHIBATh M XapakTepu3oBaTh TaOmuuHyio ¢dopmy [lepuoanueckoii
CUCTEMbl XHMMHUYECKUX OJJIEMEHTOB: pa3Iu4aTh IMOHATHUS «TJIaBHAs
noarpymnmna (A-rpymnmna)» u «mobounasa noarpynna (b-rpymnmna)», Maneie U
OOJIbIIINE TIEPUOJIbI, COOTHOCUTH OOO3HAYCHMS, KOTOPhIE HUMEIOTCA B
tabmuie «llepuoanueckass cucremMa xumuueckux osaementoB . .
MeHneneeBay € YHCIOBBIMM XapaKTEpPUCTHKAMH CTPOEHUS aTOMOB
XUMHUYECKUX DJIEMEHTOB (COCTaB M 3apsij sapa, o01iee Yuciio dJIEKTPOHOB
U pacrpeesieHUue UX Mo JEKTPOHHBIM CIIOSIM);

KJIacCCU(UIIMPOBATh XUMUUYECKUE SJIEMEHTHI, HECOPraHUYECKUE BEIIECTBA,
XUMHUUYECKUE peakiuu (10 YUCIy M COCTaBy YYaCTBYIOLIMX B pEaKIUU
BEIIIECTB, 10 TEII0BOMY 3D dekTy);

XapakTepu3oBaTh (OMUCHIBATH) OOIME XUMUYECKHE CBOMCTBA BEIIECTB
Pa3IMYHBIX KJIACCOB, MOJTBEPIK/Iasi ONMMCAHUE MPUMEPAMH MOJIEKYJISIPHBIX
YPaBHEHUMN COOTBETCTBYIOIINX XUMHUECKUX PEAKIIN;

MIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX KaYE€CTBEHHOTO
COCTaBa, BO3MOXHOCTHM TMPOTEKAHUSI XWMHYECKUX [MPEBpALLICHUI B
Pa3JIMYHBIX YCIIOBUSIX;

BBIYUCIISITH OTHOCHUTEIBHYIO MOJICKYJISPHYIO UM MOJISIPHYIO MaccChl
BEII[ECTB, MAaCCOBYIO JIOJII0 XHMHYECKOTO »dJieMeHTa 10 ¢opmyIe
COEIMHEHUS, MAaCCOBYIO JIOJIO BEILIECTBA B PACTBOPE, MPOBOJAUTH PACUETHI
M0 YPaBHEHUIO XUMUYECKOU peaKIuu;

MIPUMEHSIThL OCHOBHBIC OIEpAlMM MBICIUTEIHHON JAEATEIbHOCTU — aHaJu3
U CHUHTE3, CpaBHEHHE, 0000IeHHe, CUCTeMaTH3aluIo, Kiaccu(ukaiuio,
BBISIBJICHUE MPUYUHHO--CJICACTBEHHBIX CBSA3EH — ISl U3YyUYECHUS! CBOICTB
BEIIECTB M XHUMHUYECKUX PpPEaKLHil, €CTECTBEHHO-HAYYHbIE METObI
MO3HAHUSI — HaAOJIOJICHHE, W3MEpPEHHe, MOJCIUPOBAHHUE, SKCIEPUMEHT
(peasIbHBINA U MBICIICHHBIN);

CJIeOBaTh  MPABWJIAM  TOJB30BAHUS  XHUMHUYECKOM  MOCYJAOM W
7abopaTopHBIM  000pYJIOBaHWEM, a TaKXKe TMpaBUjaM OOpaImIeHus C



BEIIECTBAMH B COOTBETCTBUM C HHCTPYKIHUSIMH TIO BBITIOJHEHUIO
7a00paTOPHBIX XHMHUYECKUX OIBITOB TI0 TOJYyYEHHUI0O U COOMpPaHUIO
ra3o00pa3HbIX BEMIECTB (BOAOPOJa ¥ KHCIOpPOJAa), TPUTOTOBICHHUIO
pPacTBOPOB C ONMPEAECIEHHON MacCOBOM JO0JIEM PACTBOPEHHOTO BENIECTBA,
IUIAHUPOBATh W TPOBOAWTh  XHUMHYECKHE  DKCIICPUMEHTHI  TIO
pacro3HaBaHHWIO PACTBOPOB IIENIOYEH M KHUCIOT ¢ TIOMOIIBIO WHANKATOPOB
(;makMyc, dheHondTaenH, METUIOPAHXK U JIPYTHUE).

K xonIy 00yueHus B 9 kjacce mpeMEeTHBIC Pe3yIbTaThl HA 0a30BOM YPOBHE
JOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y OOYHAFOIITNXCS YMEHUM:

pPacKpbIBaTh CMBIC OCHOBHBIX XUMHUYECKUX TMOHSITHH: XUMHUYECKUM
AJIEMEHT, aTOM, MOJIEKYJa, WOH, KaTUOH, aHHOH, MIPOCTOE BEUIECTBO,
CJIO)KHOE€ BEIIECTBO, BAJEHTHOCTb, 3JIEKTPOOTPHUIATEIBLHOCTh, CTEIICHBb
OKHCIICHUSI, XUMUYECKasi peaKivsi, XUMUYecKasi CBsI3b, TEIUIOBOM 3(PDEKT
peakiuy, MOJib, MOJSIPHBIM ~ 00BEM,  PacTBOp,  DBJICKTPOJIUTHI,
HERJIEKTPOJIMUTHI, 3JIEKTPOJIUTHYECKAS] IHUCCOUMALMS, PEAKIUA HOHHOTO
oOMeHa, Karauu3aTop, XHMHUYECKOE paBHOBECHE, OOpaTHUMbIE U
HEeoOpaTUMbIE pEaKIMM, OKHUCIUTEIbHO-BOCCTAHOBUTEIbHBIC PEAKIUH,
OKHUCJIUTENb,  BOCCTAHOBUTEIb,  OKHCIEHWE W  BOCCTAaHOBJICHHE,
ajuioTponusi, aMm(pOTEepHOCTh, XUMHUYECKasl CBSI3b (KOBAJEHTHAs, MOHHAs,
METAJIMYECKAsi), KPUCTAINIMYECKAass pEHIETKa, KOPpO3Usl METaJIOB,
CIUIaBbl, CKOPOCTh XHUMHUYECKOW peakuuu, MpeAeiabHO IOMyCTUMAas
koHueHTpauus [1/IK Bemecrna;

WUTIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XUMUYECKUX TMOHATHU U
MPUMEHSITh 3TU TIOHSATHUS MPU OMKUCAHUU BEUIECTB U X MPEBPAILICHUII;
UCIIOJIb30BAaTh XUMHUYECKYI0 CHMBOJIMKY JUJIS COCTaBJICHUS (HOPMYJT
BEIIECTB U YPABHEHUN XMMHUYECKUX PEAKIUN;

OTPENIENATh BAJIGHTHOCTb U CTENEHb OKUCJICHUS XUMUYECKUX JIEMEHTOB B
COCOUHEHUSAX PA3JIMYHOTO COCTaBa, MPUHAMJICKHOCTh BEHIECTB K
OTpeNIeIEHHOMY KJIACCY COEIWHEHUU 1o ¢dopMmyrnam, BHUJI XUMHUYECKOU
CBs3U (KOBaJE€HTHAs, WOHHAS, METAJUIMYECKasl) B HEOPraHUYECKHUX
COCIMHEHHUSX, 3apsiji MOHA M0 XUMUYECKON (QopMylie, XapaKkTep Cpeabl B
BOJIHBIX PAacCTBOpPaX HEOPTraHWYECKUX COCAMHEHUMN, THUIl KPUCTATUTMYECKOM
PELIETKA KOHKPETHOI'O BEILIECTBA,

packpbiBath cMbIci Ilepuogndeckoro 3akona J[. M. MenneneeBa wu
JEMOHCTPUPOBATh €ro IOHHMAaHUE: OIKCHIBATh W XapaKTepu30BaTh
Tabauynyo Gopmy Ilepuogndyeckord CUCTEMbl XUMHYECKUX AJIEMEHTOB:
pa3Ivyath TOHSTHS «rjaBHas mnoarpynmna (A-Tpynma)» M «1moOodHas
noarpynna (b-rpynma)», manesie u OOJbBIIME MEPUOJBI, COOTHOCHUTH
0003HaueHUs, KOTOpPhIE WMEIOTCS B TIEPHOJUYECKON TadmuIEe, ¢



YUCJIIOBBIMH  XapaKTEPUCTUKAMHU  CTPOCHUS  aTOMOB  XHUMHYCCKUX
2JIEMEHTOB (COCTaB M 3apsja  sjapa, oOImee 4YHCIO DJICKTPOHOB M
pacmpeieliecHHe HX II0 JJIGKTPOHHBIM  CJIOSIM), OOBSICHATH OOIIHe
3aKOHOMEPHOCTH B M3MCHECHHM CBOWCTB JJIEMEHTOB M MX COCIWHCHUN B
npeaesiax MaJIbIX MEPUOIOB U TJIABHBIX MOJATPYIIT C YIETOM CTPOCHUS UX
aTOMOB;

KJIaCCU(DHIIMPOBATh XUMHUYECKHE 3JIEMCHTHI, HEOPraHUYCCKHE BEIECTBA,
XUMUYECKHE peaknud (10 YHUCIy U COCTaBy YYaCTBYIOIIUX B PEAKITUU
BEIIECTB, MO TEIJIOBOMY 3(PEKTy, MO0 W3MEHEHHUIO CTETICHEH OKHCIICHHUS
XHMHYECKUX DJIEMEHTOB);

XapaKTepru30BaTh (OMUCHIBATh) OOIME W CHEIU(DUUCCKHE XHMHUYECCKUE
CBOMCTBAa TIPOCTBHIX M CJOXKHBIX BEIECTB, TMOJTBEPXKIas OINHUCAHUE
pUMEPaMH MOJICKYJISIPHBIX M HMOHHBIX YPaBHCHHHA COOTBETCTBYIOIIUX
XAMHUYECKUX PEAKIUN;

COCTaBIIATh YPAaBHEHHUS DJCKTPOJIUTHUYCCKOM JIUCCOLMAIIMU  KHCIOT,
IIeJI0Ueh M COJICH, TTOTHBIE M COKPAIIEHHBIC YPABHEHHUS PEAKIIUM HOHHOTO
oOMeHa, ypaBHEHHS pPEaKIMi, TOATBEPKIAIOMINX CYIIICCTBOBAHUE
TEHETUYECKOM CBS3HM MEK/Ty BEIIECCTBAMHU PA3IMIHBIX KIACCOB;
pacKpbhIBaTh CYIIHOCTh OKHCIUTEIHHO-BOCCTAHOBUTEIBHBIX PEAKIIUN
MTOCPEACTBOM COCTABJICHUSI DJICKTPOHHOTO OaJlaHCca ATHX PeaKInii;
IIPOTHO3UPOBATh CBOWCTBA BEIECTB B 3aBUCHMOCTH OT HMX CTPOCHHS,
BO3MOYKHOCTH TIPOTCKaHUS XWMHUYECKHX TIPEBPAIMICHUN B Pa3IUIHBIX
YCIIOBHSIX;

BBIYHCIIATh OTHOCHTEIBHYIO MOJICKYJISIPHYIO W  MOJIIPHYIO MAacChl
BEIIIECTB, MACCOBYIO JOJIO XHMHUYECKOTO »JJeMeHTa 10 dopmylie
COCIMHEHHS, MAaCCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, IIPOBOJIUTH PACUETHI
10 YPaBHEHUIO XUMHUYECKON PEAKITNH;

coOmofaTh  MpaBwia  MOJB30BAaHUA  XUMHUYECKOM  MOCyJAoM U
7ab0paTOpHBIM  00OpYIOBaHMEM, a TaKXKe TMpaBWia oOOpaimeHus ¢
BEI[ECTBAMH B COOTBETCTBUM C WHCTPYKIUSMU TI0 BBIMOJHEHUIO
71a00paTOPHBIX XUMHUYECKUX OIBITOB TIO TOJIYYEHUI0O U COOMPAHUIO
ra3000pa3HbIX BENIECTB (aMMHAaKa U YIJICKUCIIOTO rasa);

MPOBOJUTh  PEAKIMH, TOATBEPKIAMOIINEC  KAYCCTBEHHBIM  COCTaB
pPa3TUYHBIX BEIIECTB: PACIIO3HABATH OMBITHBIM MYyTEM XJIOPHUA-, OpoMuU-,
nonua-, kKapOonar-, ¢docdar-, cunmkar-, cynabdar-, THAPOKCHUI-UOHBI,
KaTHOHbI aMMOHHUS M HMOHBI M3YYCHHBIX METAJUIOB, MPUCYTCTBYIOIIHWE B
BOJHBIX PacCTBOpPaX HEOPTAHMYECKUX BEIIECTB;

MIPUMEHSATh OCHOBHBIC OIEPAIlMH MBICITMTEIBHON JIEATEILHOCTH — aHAJIH3
U CHHTE3, CpaBHEHHE, OOOOIICHHWE, CHCTEMATHU3AINIO, BBISIBICHUEC



MPUYUHHO-CJICJACTBEHHBIX CBSI3€M — i1 M3YyYE€HHUS CBOMCTB BEIIECTB U
XUMHUYECKUX pEaKIMii, eCTeCTBEHHO-HAy4YHbIE METOJbI IIO3HAHUS —
HaOJII0JICHHE, U3MEPEHUE, MOJICTUPOBAHUE, SKCIIEPUMEHT (peanbHBIN U
MBICIICHHBIH ).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KUIIACC
Kosaun4yecTBo 4acoB
Ne HaumeHoBaHue pa3jieioB u dyeKkTpoHHbIE (LM (POBbLIE)
KoHnTpoJbHbie IIpakTH4eckue
n/n TeM NMPOrpaMMbl Bcero o0pa3oBaTe/ibHbIE PeCypPChI
padoThI padoThI
Pa3nen 1.IlepBoHayaibHble XUMHYECKHE TIOHATHS
XuMusi — BaxkHast 00J1aCTh
11 €CTECTBO3HAHUS U 5 0 5 bubmuoreka [IOK
' MPAKTUYECKOU IESITETbHOCTH https://m.edsoo.ru/7f41837c
YyejoBeKa
12 BemrecTBa 1 XuMHU4ECKHUE 15 1 0 bubnunoreka LIOK
' peaKIuu https://m.edso0o.ru/7f41837c
Hroro o pasneny 20
Pa3nes 2.Bakneiimme npeacTaBuTe M HEOPraHMYECKHUX BeleCTB
51 Boznyx. Kucnopoz. [lonsitue 6 0 0 bubmmnoreka HOK
' 00 okcumax https://m.edso00.ru/7f41837c
59 Bonopoa.Ilonstue o kucnorax 3 0 1 bubnmorexa LIOK
' U COJIsIX https://m.edso00.ru/7f41837¢c
53 Boga. PactBopsl. [lonsitue 06 5 1 1 but6mmorekxa [IOK
' OCHOBaHMSX https://m.edso00.ru/7f41837¢
OcHOBHBIE KJIACCHI but6mmorekxa [IOK
2.4 . 11 1 1
HEOPraHWYECKUX COCTMHEHU https://m.edsoo.ru/7f41837c
Hroro no paszneny 30

Pa3nen 3.11epuonnyeckuii 3axkon u [lepuoguyeckasi cucrema xumnuyeckux 3jaemeHToB /JI. . MenaesieeBa. CTpoenune aToMoOB.
Xumuueckas cBsi3b. OKHCINTEIbHO-BOCCTAHOBHTEIbHDBIE P€aKIuu



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

[Tepuonnueckuii 3aKOH U
31 [Tepuoanueckas cucrema 7 0 0 bubnunoreka LIOK
' XAUMHYECKUX djeMeHToB /I, U. https://m.edso0.ru/7f41837c
Menaene-eBa. CtpoeHue aToma
XuMHUecKas CBS3b. Bu6 LIOK
nonIoTexa
2 - 1
3 Oritearenbio 8 0 https://m.eds00.ru/7f41837¢
BOCCTAHOBUTEJIbHBIE PEAKIIUU
bubnunoreka LIOK
nu 1
TOTO O pasAeity > https://m.edsoo.ru/7f41837c
bubnunoreka LIOK
Pesepsiioe Bpens 3 0 0 https://m.edsoo.ru/7f41837c
OBUIEE KOJIMYECTBO YACOB I10 68 4 5
I[TPOI'PAMME
9 KJIACC
KoumnuectBo yacos DJIeKTPOHHbIE
HanmeHnoBaHue pa3jiesioB U TeM undposbie
Ne i/ P Konrtpoabnbsie IIpakrnuyeckue (upp )
NMPOrpamMMbl Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypcsl
Pa3nen 1.BemiecTBO 1 XUMHYeCKHE PeaKIIUA
11 [ToBTOpEeHue U yriydieHrne 3HaHui 5 1 0 bubmuorexa [IOK
' OCHOBHBIX Pa3ziesioB Kypca 8 Kiiacca https://m.edso00.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHUYECKHUX 4 0 0 bubnmnoreka [JOK
' peaKIuii https://m.edsoo.ru/7f41a636
13 DIIEKTPOJUTHYECKAS JUCCOIUALIHS. 3 1 1 bubnuoteka [JOK
' XHUMHUYECKUE PEAKIIUU B PACTBOPAX https://m.edso00.ru/7f41a636



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636

Hroro no pazneny

Pa3zgen 2.HeMeTaJJIBI M BNX COeAUHEHUS

17

51 OO01mas XxapakTepUCTHKA XUMUIECKUX 4 bubmmoreka [JOK
' snementoB VIIA-rpymisl. [anorens https://m.eds00.ru/7f41a636
OO01mas XxapakTepUCTHKA XUMUIECKUX
2.2 s1eMeHTOB VIA- nel. Cepa u eé 6 bubmmorexa LOK
' TPYITHBL £6p https://m.edso0o.ru/7f41a636
COEIUHEHUS
OO01mas XapakTepUCTHKA XUMUYSCKUX
2.3 anemMeHToB VA-rpynnsl. A3ot, hochop u ux 7 bubmorexa HOK
' PYHTIRL ’ p https://m.edsoo.ru/7f41a636
COEIUHEHUS
OO011as XxapaKTEPUCTUKA XUMUYECKUX
2.4 3neﬁeHT01§) IVAl-jr bl YTJIepoa 1 8 bubmorexa [IOK
' . PYIIIBL. PO https://m.edso00.ru/7f41a636
KPEMHHUH M UX COCAMHECHUS
Hroro mo pazueny 25
Pa3znen 3.MeTajluibl 1 X COeAMHEHMS
bubmmoteka IIOK
3.1 i 4
Obmme cBOHCTB METAIIOR https://m.edsoo.ru/7f41a636
bubmmoteka IIOK
3.2 B i 16
AKHEHIINE METAUIBI K MX COETHHEHUS httos://m.edsoo.ru/7f41a636
Hroro no pazneny 20
Pazgen 4. Xumus 1 okpyskamomas cpeaa
4.1 BemiecTBa 1 MaTepualbl B JKM3HH YeI0BEKA 3 bubmorexa LIOK
' H p https://m.edso00.ru/7f41a636
Hroro no pazneny 3
PesepBHOE Bpems 3 bubmmoreka [JOK



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

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

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 4 7
INOYPOYHOE INIJIAHUPOBAHHUE
8 KJIACC
KoumnuecTBo yacos DJIeKTPOHHbIE
Ne undposbie
Tema ypoka Kontpoabusie IIpakTnueckue
n/n Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsbl
IIpeamer xumun. Poias XMMuUHU B KU3HA 1 0 0 bu6mmoreka [IOK
yeJjoBeka. Tesa 1 BelecTsa https://m.edsoo.ru/ff0d210c
bu6mmoreka [IOK
ITonsatue o MeTOdaX MO3HAHUSA B XUMHUH 1 0 0 https://m.edsoo.ru/ff0d227e
[IpakTuueckas padora Ne 1 «IIpaBusa paboTbl
B J1JaOOpaTOPHUH U MPUEMBI OOpAIIICHHS C 1 0 0 bubmorexa HOK
patop p pat https://m.edsoo.ru/ff0d23dc
1abopaTOpHBIM 000PYTOBAHUEM
Yucrele BemecTBa 1 cMecu. CiocoObl bubmuorexa [JOK
. 1 0 0
pa3aeneHus cMecen https://m.edsoo.ru/ff0d26ca
[TpakTuueckas padborta Ne 2 «Paznenenue
cMmecelt (Ha mpuMepe OYHCTKH TOBAPEHHOM 1 0 0 bubmmorexa LIOK
PHUMED P https://m.edsoo.ru/ff0d28c8
COJIN)»
bubmuorexa [JOK
ATOMBI 1 MORKY kI . 0 0 https://m.edsoo.ru/ff0d2a6c
XUMHUYECKHE DJIEMEHTBI. 3HaKU (CUMBOJIBI) 1 0 0 bubmuorexa [JOK

XHUMHUYCCKUX 3JICMCHTOB

https://m.edsoo.ru/ff0d2be8



https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2be8

bubmuorexa [JOK

8 IT
POCTRIE 1 CHOXHRBIC BEMecTRa https://m.edsoo.ru/ff0d2a6c
9 ATOMHO-MOJIEKYJIIPHOE YUEHHUE bubmmorexa [JOK
YIPPHOS y3 https://m.edsoo0.ru/ff0d2d50
3aKOH MMOCTOSIHCTBA COCTaBa BEIIECTB.
10 Xumuuaeckas popmyia. BaaeHTHOCTh aTOMOB bubmorexa HOK
pMyza. https://m.edsoo.ru/ff0d2eae
XUMHUYECKHUX 3JIEMEHTOB
OTHOcHTENbHAS aTOMHAs Macca. bu6mmorexa [IOK
11
OTtHocuTeNnbHAS MOJIEKYJISIPHAs Macca https://m.edsoo.ru/ff0d323c
12 MaccoBas 1011 XUMUYECKOTO 3JIEMEHTA B bubnnoreka [JOK
COCIMHEHUU https://m.edsoo.ru/ff0d350c
13 KomuuectBo BemectBa. Mousib. Mousipaast bubmuorexa [JOK
Mmacca https://m.edsoo.ru/ff0d5230
14 DOU3NYECKUEe U XUMUYECKUE SIBJIICHUS. bu6mmorexka [IOK
XUMUYeCKas peakius https://m.edsoo.ru/ff0d37fa
[Ipu3Haky U ycioBUs MPOTEKAHUS bubnuorexa [IOK
15 .
XUMHYECKUX PEAKIUN https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHHUsI MacChl BEUIECTB. bubnnoreka [JOK
XHUMHUYECKUE YPABHEHUS https://m.edsoo.ru/ff0d3b88
17 Beruucnenus koan4uecTBa, Macchl BEIIECTBA MO bu6mmorexa [IOK
YPaBHEHUSM XUMUYECKUX PEAKLUN https://m.edso0.ru/ff0d5708
Knaccudukanmsi XuMUuecKux peakiuii
18 (coe I/IHq;HI/ISIH a3JI0KECHUS 3a1\r:e ;{Hﬂ bubmmorexa LIOK
A P ’ - ’ https://m.edsoo.ru/ff0d3f34
oOMeHa)
M. B. JIoMOHOCOB — y4€HBIN-
19 sHIMKIIoneucT. O000IIeHe U bubmmorexa [JOK
H AT, Hf https://m.edsoo.ru/ff0d40c4
CUCTEMaTH3aIUs 3HAHUH
20 Konrponsnas padora Nel o teme «BemecTBa bubnuoreka [IOK



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
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d40c4

U XUMHUYCCKUC PCAKIIUN)

https://m.edsoo.ru/ff0d4290

Bo3nyx — cMech razos. CocTtaB Bo3ayxa.

21 Kucnopom — 3yieMeHT ¥ MPOCTOE BEIIECTBO bubmmorexa [JOK
poA P - ' https://m.edsoo.ru/ff0d448e
O30H
du3nYeCKUe U XMMUYECKUE CBOMCTBA
22 KHCJIOpoJia (peaKIuy OKUCIICHUS, TOPEHUE) bubmorexa HOK
POAA 1peaitl > TP ' https://m.edsoo.ru/ff0d4614
[TonsTre 06 okcumax
CriocoObI oTy4YeHUsT KHCIIOPOia B
23 nabopaTopun iqn OMBII_HJ'IerHOHCTI/I bubmorexa LHOK
patop p ' https://m.edsoo.ru/ff0d497a
[IpumeneHnue kuciopoia
TemmoBoii 3¢ (HeKT XUMUIECKON peaKIuH,
24 MOHATHE O TEPMOXUMHUYIECKOM yPaBHCHUHU bubmorexa LHOK
p yp ’ https://m.edso0.ru/ff0d4790
9K30- U SHJOTEPMUUYECKHUX PEAKIIHIX
Tormnueo (HedTh, Yroib U METaH).
25 3ar HSHGI—EHeql:OS ’ a, CIIOCOOBI Zro bubmmorexa [TOK
P YR, https://m.edsoo.ru/ff0d4c4a
MIPEIOTBPALICHUS
[TpakTuyeckas pabora Ne 3 o Teme
26 «ITonydeHue u coOMpaHue KUCIOPOIa bubmorexa HOK
i . p poaa, https://m.edsoo.ru/ff0d4ae2
W3YYCHHE €r0 CBOMCTBY
97 Bonopon — 351eMeHT U pocToe BELECTBO. bubnnoreka [JOK
Haxoxnenue B mpupoje https://m.edsoo.ru/ff0d4dd0
28 dusndecKknue 1 XUMHUYECKHE CBOMCTBA bu6mmorexa [IOK
Bojopoaa. [Ipumenenne Bogopoaa https://m.edsoo.ru/ff0d4ddo
29 [ToHsITHE O KUCITOTaX U COMSAX bubmorexa HOK
https://m.edsoo.ru/ff0d50d2
30 Crioco0bI TTOTy4eHHsT BOAOPO/Ia B bubnmoreka [JOK
nmabopaTopun https://m.edsoo.ru/ff0d4dd0
31 [TpakTuueckas padora Ne 4 mo Teme bubnmoreka [JOK



https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a
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

«[lonmy4yenne u coOupanue BOJAOPOA,
U3Y4YCHUE €r0 CBOMCTBY

https://m.edsoo.ru/ff0d4f42

bubmuoreka [JOK
2 M i é . A
3 OJISIpHBINA 00BEM Ta30B. 3akoH ABOTaapO https://m.edsoo.ru/ffod542
Brrunciienust 00bEMa, KOJIMYECTBa BEIeCTBA
33 rasa I10 €ro U3BECTHOMY KOJIHNYECTB bubmorexa LHOK
oMY 4 https://m.eds00.ru/ff0d55a0
BEIIECTBA UIIN 00BEMY
Brruncnenust 00bEMOB ra3oB M0 ypaBHEHUIO
34 €aKIMH Ha OCHOBE 3aKOHA 00BEMHBIX bubmorexa LOK
peakd . https://m.edsoo.ru/ff0d5708
OTHOILIEHUH T'a30B
35 du3nyeckre 1 XUMHYECKHE CBOMCTBA BOJEI bubmorexa LIOK
a https://m.edsoo.ru/ff0d587a
bubmuorexa [JOK
i. I1
36 CocraB ocHoBanwii. [ToHsiTHe 00 MHIMKATOpPAX httos://m.edsoo.ru/ffod59e2
Bona kxak pacrBopuTtens. Hacwienasie u
37 HeHﬂacm epHHBIG paCTBo bl MaI:ICOBaﬂ oJIst bubmorexa LOK
m PactBOpBL a https://m.edso0.ru/ff0d5b40
BEIIECTBA B pacCTBOPE
IIpakTnueckas padora Ne 5 mo Teme
38 «I?I I/IFOTOBJ‘ICHE@ aCTBOPOB C ONpeIeIEHHON bubmorexa LOK
p . N p p pea https://m.edsoo.ru/ff0d5eba
MacCOBOH J0JICH pacCTBOPEHHOTO BEIIECTBAY
39 KonTtponsHast pabota Ne2 o reme bubnnoreka [JOK
«Kucnopoa. Bonopoa. Boga» https://m.edsoo.ru/ff0d6342
OKcuapl: cOCTaB, KiIacCU(UKaI, bu6mmorexa [IOK
40
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
ITonydyeHnue u XMMHUECKHE CBOMCTBA
41 KchyhoHLIX OCHOBHBIX U aM(OTEPHBIX bubmmorexa LIOK
’ p https://m.edsoo.ru/ff0d664e
OKCHIIOB
42 OcHoBaHus: COCTaB, KJIacCU(UKAIIHS, bu6mmoreka [JOK
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HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
43 [Tonydyenue u XuMHUUECKHE CBOMCTBA bubnnoreka [HOK
OCHOBAaHUM https://m.edsoo.ru/ff0d67ca
Kucnotsl: cocras, kinaccuduxanus, bubnmoreka [JOK
44
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2
45 [TonydyeHnue u XuMHU4YecKue CBOMCTBA KUCIOT bubmiorexa LIOK
yi https://m.edsoo.ru/ffOdfee2
46 Counu (cpenHue): HOMEHKIATYpa, CIIOCOObI bubnuorexa [JOK
MOJIyYEHUs, XUMUYECKUE CBOMCTBA https://m.eds00.ru/00ad9474
[IpaxTnueckas padora Ne 6. Pemenue
47 SKCIEPUMEHTAIBHBIX 3a7a4 [0 TEME bubnnoreka [JOK
«OCHOBHBIE KJIACCHI HEOPTAHUYECKUX https://m.edsoo.ru/00ad9b7c
COEIUHECHUIN»
48 I'eneTnueckas cBsI3b MEXKIYy Ki1accaMu bubnnoreka [JOK
HEOPraHWYECKUX COCTMHEHUN https://m.edsoo.ru/00ad9a50
bu6mmoreka [JOK
49 006006 i
ODIICHHE 1 CHCTEMATH3AIIA SHAHIH https://m.edsoo.ru/00ad9cb2
50 KontponbHas padora Ne3 o treme "OCHOBHBIE bubnuoreka [IOK
KJIaCChl HEOPTraHUYECKUX COCTMHEHM" https://m.edsoo.ru/00ad9ela
[TepBbie MONMBITKH KIacCUPUKAITIT
51 XUMHUYECKUX AieMeHTOB. [loHaTue o rpynmnax bubnuorexa LIOK
’ pyn https://m.edsoo.ru/00ad9ffa
CXOJIHBIX 3JIEMEHTOB
[Iepnonnueckuit 3akoH u [lepuonnueckas
52 cucTeMa XuMU4YecKkux annemeHToB /1. U bubmmorexa [OK
T https://m.edsoo.ru/00ada52c
Menneneena
53 [Tepuonapl, rpymIIbL, 10, TIBI bubmmorexa [JOK
PHOBL, TPYHIEL HOATPYH https://m.edsoo.ru/00ada52c
54 Ctpoenue atomoB. CoCcTaB aTOMHBIX sIJIED. bubmuorexa [JOK
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M3oTonsl https://m.edsoo.ru/00ada342
CtpoeHue 2JIeKTPOHHBIX 000JI09€K aTOMOB
55 anemenToB lleproanueckoit cucremsr J[. U bubmmorexa [TOK
pHOA o https://m.edsoo.ru/00ada6bc
Menpeneena
XapakTeprucTHKa XUMHYECKOTO 3JIEMEHTA TI0
. bu6mmoreka [IOK
56 ero nosioxeHuto B [lepuoguveckoii cucreme
https://m.edsoo.ru/00ada824
. . MenneneeBa
3navenue [leproauyeckoro 3akoHa s
57 a3BUTHS HAayKu U npaktuku. 1. 1 bubmorexa [JOK
P Ve . P . T https://m.edsoo.ru/00ada96e
MenpeneeB — y4€HbIN, e1aror U rpaK 1aHuH
DNEeKTPOOTPHUIIATEIILHOCTh ATOMOB bubnuorexa [JOK
58
XUMHUYECKUX DJIEMEHTOB https://m.edsoo.ru/00adaab8
bubmuorexa [JOK
59 u
OHHAA XHMHIHECKas CBASH https://m.edsoo.ru/00adac34
60 KoBasieHTHAS TI0JIIpHAS XUMUUYECKAS CBS3b bubmaorexa [JOK
p https://m.edsoo.ru/00adaab8
61 KoBanenTHas HemonsipHast XUMUYECKAs! CBA3b bubmmorexa [TOK
p https://m.edsoo.ru/00adaab9
bu6mmoreka [IOK
62
Crenens okuceHHA https://m.edsoo.ru/00adae28
63 OKUCINTETBHO-BOCCTAHOBUTEILHBIE PEAKIINHT bubmmorexa [IOK
peartt https://m.edsoo.ru/00adb076
64 OKHUCIIUTEIN U BOCCTAHOBUTEIN Eubmorexa IIOK
https://m.edsoo.ru/00adb076
65 KonrtponbHas padora Ne4 o reme «CtpoeHue bubnuorexa [IOK
aToMa. XUMHUYECKas CBA3bLY» https://m.edso0.ru/00adb486
66 PesepBHblil ypok. O60011eH1E 1 bubnnorexa [JOK

CHCTeMaTHu3alus 3HaHuH

https://m.edsoo.ru/00adb33c
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67 PezepHblit ypok. O6001eHuE 1 1 0 0 bubmumoreka [IOK
cucTeMaTu3alus 3HaHU! https://m.edsoo.ru/00ad9ch2
68 PezepBublit ypok. O6o01eHue u 1 0 0 bubnuoreka [IOK
cUCTEeMaTU3alus 3HAaHUU https://m.edsoo.ru/ff0d61c6
OBILEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 4 4
9 KIIACC
KoanuectBo yacos DJIeKTPOHHbIE
Ne undpoBbIie
Tema ypoka KonTpoabubie IlpakTnueckue p
n/n Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypcbl
[Tepuoanueckuii 3akoH. Ilepuoanueckas
1 CI/I(ID?TCMI;. XUMHYECKUX BJIeMIe)HT(I)[B pI Y| 1 0 0 bubmorexa HOK
o https://m.edsoo.ru/00adb59e
Menneneena
3aKOHOMEPHOCTH B U3MEHEHHH CBONCTB
2 XUMHUYECKUX HJIEMEHTOB MEPBBIX TPEX 1 0 0 bubmorexa LOK
P P https://m.edsoo.ru/00adb6b6
MEPUOJIOB
Knaccudukanusa u HoMeHKIaTypa bubmmnorexka HOK
3 1 0 0
HEOPraHWYECKUX BEIECTB https://m.edsoo.ru/00adb7e2
4 Buasl XuMUYECKOM CBSI3U U THITBI 1 0 0 bubmuorexa [{OK
KPUCTAJUIMYECKHUX PELIETOK https://m.edsoo.ru/00adbac6
KonrtponsHas padora Nel mo reme
5 «IToBTOpEeHue u yriydiaeHne 3HaHUH 1 1 0
OCHOBHBIX Pa3eNioB Kypca 8 Kiacca
6 Knaccudukanms XuMruaeckux peakiui mo 1 0 0 bubnuotexa [JOK
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PAa3JINYHBIM ITPpHU3HAKaAM

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

Ilonsrue o CKOpPOCTH XHUMHYECKOH p€akuunu.

bu6nmmoreka [IOK

7 [ToHsiTHE O TOMOTEHHBIX M T€TEPOTreHHBIX
P https://m.edsoo.ru/00adbe9a
peaKkiusx
[ToHsATHE 0 XMMHYECKOM PaBHOBECHH.

3 @DaKTOpBbI, BIUSIOIINE HA CKOPOCTh bubnuorexa [IOK
XMMHYECKON PEaKIUU U MOJI0KEHUE https://m.edsoo.ru/00adc28c
XUMHUYECKOTO PaBHOBECHUS

9 OKuCIUTENbHO-BOCCTAHOBUTEIbHBIC bubnnorexa [IOK
peakuuu https://m.edsoo.ru/00adcade
Teopust 3MEKTPOAUTUUECKOMN TUCCOLMALINN. Bbu6moteka [JOK

10
CuiibHBIC U CJTa0bIE SJIEKTPOJIUTHI https://m.edsoo.ru/00adcd68

11 HMonuble ypaBHEHUS peakui bubmorexa HOK

yp peartt https://m.edsoo.ru/00add448
XUMHYECKHE CBONCTBA KHUCIIOT U OCHOBaHUU
12 B CBETE IPEJICTABICHUI 00 bubmmorexa [JOK
pet . https://m.edsoo.ru/00add5d8
AIEKTPOJUTUYECKON JUCCOIHAITTT
XUMHYECKUE CBOMCTBA COJIEN B CBETE
13 MPEACTABICHUH 00 AIEKTPOIUTHYECKON bubmorexa HOK
ped P https://m.edsoo.ru/00add8b2
JIACCOINAITAN
14 [TonsiTue o ruaponuse conei bubmmorexa [JOK
AP https://m.edsoo.ru/00add9d4
bubnunorexa LIOK
15 O06o00menne 1 cucTeMaTH3aIns 3HAHUI
m H https://m.edsoo.ru/00addd12

16 IIpakTuyeckas padora Ne 1. «Pemenue bubmuoreka [JOK
3KCIIEPUMEHTAIIBHBIX 33129 https://m.edsoo.ru/00addbfa

17 KonrtponsHast padora Ne2 o reme bu6muoreka [JOK

<<3J'ICKTpOJ'II/ITI/I‘-ICCKaSI JucCCconuranms.

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



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
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

XUMHUYECKUE PEAKIIUU B PACTBOPAX»

OO01as xapakTepuCTHKA raJOreHOB.

bu6nmorexa [IOK

18
XUMHYECKHE CBOMCTBA HA IIPUMEPE XJI0pa https://m.edsoo.ru/00addfe2
Xnoposoaopod. ConsHas KMCIIOTA,
19 XI/IMI]?I‘IGCKI/IS CBOICTBa, MOJIy4YEeHUE bubmmorexa LIOK
> HOIYH ’ https://m.edsoo.ru/00ade104
MIPUMEHEHUE
[IpakTuueckas pabora Ne 2 o teme
20 «[lony4yeHue consHOIN KUCIOTHI, U3yueHUE € bubmorexa LIOK
" > YH https://m.edsoo.ru/00ade348
CBOMCTB»
Beruncnenus mo ypaBHEHUSIM XHMHYECKUAX
21 €aKIUH, €CITU OJIUH U3 PEarcHTOB JIaH B bubmmorexa [JOK
pearii, A P A https://m.edsoo.ru/00ade488
n30BITKE
99 OO61as xapakTepucTuka 3j1emMeHToB VIA- bubnnorexa [JOK
IpyHIIbI https://m.edsoo.ru/00ade64a
AnnoTpornHbie MOIU(MUKALIUN CEPHI.
23 Haxonci[eHHe CEPEI I/I(I;é COGI[I/IHCII)-II/Iﬁ B bubmmorexa HOK
p ; https://m.edsoo.ru/00ade64a
npupoe. XMMHYECKHE CBONCTBA CEePBI
24 CepoBopaopo, cTpoeHue, hu3ndeckue u bubmuoreka [JOK
XUMHUYECKHE CBOKCTBA https://m.edsoo.ru/00ade802
o5 Oxcunpl cepbl. CepHast KHCIIOTa, GU3HUECKIE bubnnorexa [JOK
Y XMMUYECKHE CBOWCTBA, IPUMEHEHHE https://m.edsoo.ru/00adea28
XUMHUYECKHE PEaKIINH, JIeKAIINE B OCHOBE
26 MPOMBIIIJIEHHOTO CIIOCO0a MOTyYSHHS bubmuoreka [JOK
CEPHOU KUCJIOThI. XMMHUYECKOE 3arpsA3HEHUE https://m.edsoo.ru/00adec8a
OKpY>Karollen cpelibl COEUHEHUSIMU CEPhI
97 Brruucnenue MaccoBoil 0JIM BBIXO/1a but6mmoreka [IOK
IIPOJYKTa peaKuu https://m.edsoo.ru/00adec8a
28 OO6m1ast xapaKTeprucTHUKa 3JIEMEHTOB V A- bubnuoreka [JOK
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rpynnsl. A30T, pacipocTpaHEHHE B IPUPOJIE,
¢bu3nyeckrue 1 XMMHYECKHE CBOMCTBA

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

AMMHaK, ero Gpu3nYecKkue 1 XUMHIECKUE

bub6nmoreka [IOK

29
CBOMCTBA, NIOJIy4YCHUE U IPUMEHEHUE https://m.eds00.ru/00adf004
[IpakTrueckas padota Ne 3 o Teme

30 «[TonydeHne aMmmuaKa, U3y4eHue ero bubmorexa LHOK

_ yi - 1Y https://m.edsoo.ru/00adf180
CBOMCTB»

31 A3oTHas KUCI0Ta, e€ (U3nIecKue u bubnunoreka LIOK
XHMHYECKHUE CBOMCTBA https://m.edso0.ru/00adf306
Hcnonb30BaHMe HUTPATOB M COJICH aMMOHHSI

39 B KaUECTBE MUHEPATBHBIX YIOOPECHUH. bubmmoreka [JOK
XHAMHMUYECKOE 3arpsA3HEHUE OKPYKAOIIECH https://m.edsoo.ru/00adf518
Cpelbl COeIMHEHUSIMHU a30Ta
dochop. Oxcun dpocdopa (V) u pochopras

33 KHCJIO0Ta, (PU3NYECKHE U XUMHUECKUE bubmmorexa LIOK

L https://m.eds00.ru/00adf68a
CBOWCTBA, MOJTy4YCHUE
Hcnons3oBanue ¢pocdaToB B KauecTBe
34 MUHEPAIBHBIX YIOOpeHH. 3arps3HeHue bubmmorexa [JOK
p . yAooP - arp https://m.edso0o.ru/00adfc20
MIPUPOJIHOM cpenbl hocdaTamu
Yruepon, pacipocTpaHeHue B IPUPOJIE, bubmmnorexka HOK

35 .
¢bu3nuecKkre 1 XUMHUYeCKHe CBONCTBA https://m.edsoo.ru/00adfd9c
Oxcupsl yriaeponaa, ux GU3nIecKue u

36 XUMHUYECKHE CBOMCTBA. JKOJIOTHUSCKHUE but6mmoreka [IOK
poOJIeMBbl, CBA3aHHBIE C OKCUIOM YIepoia https://m.edsoo.ru/00adfebe
(V)

. bubnuotexa [JOK
37 VYronpHas KUCIIoTa U €€ Co
roTpHAT IHeoTa i HH https://m.edsoo.ru/00ae006¢
38 [TpakTuueckas padora Ne 4 1o Teme bubmmoreka [JOK
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"IlosryyeHue yrieKucioro rasa.
KauectBenHnas peaxiyus Ha kKapOoHAT-HOH"

https://m.edsoo.ru/00ae027¢

39 [lepBoHayaIbHBIE TOHATHUS 00 OPraHUYECKUX bubnuoreka [JOK
BEILIECTBAX KAK O COCMHEHUAX yIiepoa https://m.edsoo.ru/00ae054e

40 Kpemnuii u ero coefuHEHUS bubmmorexa [JOK

p A https://m.edsoo.ru/00ae080a
[IpakTrueckas padota Ne 5. Pemenue
41 SKCIIEPUMEHTANIbHBIX 3a7a4 10 TEME bubmorexa [JOK
p . https://m.edsoo.ru/00ae0bf2
«BaxHeime HeMeTaUTbl U UX COSIUHCHHS

42 KonTponbnas padota Ne3 mo teme bubmmoreka [JOK
«Baxueiinme HeMeTaUIbl U UX COEIUHEHUS) https://m.edsoo.ru/00ae0e18
OO01mmas XxapakTepuCTHKa XUMUISCKUX

43 3JIEMEHTOB — METAJIOB. MeTainueckas bubnnorexa [{OK
CBSI3b M METAJUTMYECKAsI KpUCTAIIINYECKas https://m.edsoo.ru/00ae103e
pemérka. PU3n4YecKre CBOMCTBA METAJIIIOB
XUMHYECKHE CBONCTBA METAJIJIOB.

44 ONEeKTPOXUMHUYECKHUH psia HANPSKEHUH bubnmorexa [IOK

™ p p https://m.edso0.ru/00ae1156
METAIIJIOB
OO1u11e criocoObl MOTYyYEHHS METAILIOB.

45 CruiaBbl. BerauciieHust o ypaBHEHUSIM bubnnorexa [JOK
XMMHYECKUX PEAKIUH, €CIIU OJUH U3 https://m.edsoo.ru/00ael1156
pEareHTOB COJEPIKHUT MPUMECH

46 [ToHsITHE O KOPPO3UU METAIIIIOB bubmorexa OK

pp https://m.edso0.ru/00ae1278
but6mmorexa [IOK

47 eJI0YHbBIC METaJIJTbI
H https://m.edsoo.ru/00ael4b2

bubmmorekxa [IOK

48 Oxcupl U TUIPOKCHIBI HATPUS U Kalust

https://m.edsoo.ru/00ael4b2
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49 [llenouyHo3eMenbHBIC METAIUIBI — KAJIbITUH U bubnuorexa [IOK
MarHui https://m.edsoo.ru/00ae15e8
50 Baxxueinne coeqMHEHNAS KaJIbIA buGnuorexa [IOK
https://m.edsoo.ru/00ae15e8
51 O06o001IeHre U CUCTEeMaTU3aIisl 3HAHHMA
52 JXKeEctkocTh BOABI M CIOCOOBI €€ yCTpaHEeHHUs bubamorexa LIOK
https://m.edso0.ru/00ae1886
53 [IpakTuueckas padbora Ne 6 o Teme bubnnorexa [JOK
"YK&cTtkocTh BOJIBI M METOIBI €€ yCTpaHeHUS" https://m.edsoo.ru/00aelae8
. bu6nmorexa LIOK
>4 AdroMHHHIH https://m.edsoi.lrUIOanlc64
55 AmMdoTepHbIe CBOICTBA OKCHIA U bubmmoreka [JOK
TUIPOKCHUIA https://m.edsoo.ru/00aelc64
bubmmoreka IIOK
5 Keseso https://m.edSO(I)_.[ru/OanldSG
57 Oxcunsl, TuIpOKCcH bl U conu xxene3a (1) u bubmmoteka IIOK
xenesa (III) https://m.edsoo.ru/00ae35e6
58 O06o001IeHre U CUCTEMaTH3allisl 3HAHHUMA
ITpakTryeckas pabora Ne 7. Pemenue BuGmmorexa LIOK
59 AKCIIEPUMEHTANBHBIX 33724 10 TeMe https://m.edsoo.ru/00ae3de8
«BaxHeHme MeTaIbl ¥ X COSAUHEHUS
BerumcieHus mo ypaBHEHUSIM XHMHUECKHAX
€aKIIMi, €CJIM OJIMH U3 PEarcHTOB JIaH B
60 E36BITKC 15 R)0%| CO,HepH(HTFI)'IpHMeCH. ngjﬁ;fg;?ﬁi 0261750
BrruucieHus MaccoBO# 101U BBIXOJ1a
MPOJYKTa PeaKiuu
61 O06o001IeHrEe U CUCTEMAaTH3aI|sl 3HAHHMA
62 KontponbHas padota Ne4 o teme
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«Baxuelinime MeTaibl U KX COCTUHEHUS)Y

63 BemiecTBa 1 maTepuasnbl B TOBCEIHEBHOM 1 bubnmnoreka HOK
JKU3HU YEJI0BEKA https://m.eds00.ru/00ae3f50
XHUMHUECKOE 3arpsi3HEHUE OKpYXkKarolen bubmmoreka [JOK
64 1
cpeasl https://m.edso0.ru/00ae4270
65 Ponb xuMHUM B perieHnH SKOJIOTHUECKUX 1 Bu6muoteka [JOK
pooem https://m.eds00.ru/00ae4270
66 PezepBHblit ypok. O60011eHUE U 1 bubnuorexa [IOK
cucTeMaTu3alus 3HaHui https://m.edsoo.ru/00ae0dOa
67 PezepBHblit ypok. O60011eHNE U 1 Bbu6moteka [JOK
cucTeMaTu3alus 3HaHU! https://m.edsoo.ru/00adb33c
68 PesepBHblit ypok. O6001meHue u 1 bubnuoreka [IOK
CUCTEMATH3alMs 3HAaHUU https://m.eds00.ru/00ad9ch2
OBIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68
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YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

» Xumus, 9 knacc/ Pymsurtuc I'.E., ®enpaman @.I°., AkiimonepHoe o011eCTBO
«3marensctBO «lIpocBemienre»

» Xumusi, 8 kiace/ Pyasutuc I'.E., ®enpaman @.I'., AkiimorepHoe 00IIeCTBO
«M3parensctBo «IIpocBemenue»

METOAUYECKHE MATEPUAJIbBI 1JIAA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET
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