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INOACHUTEJIBHAS 3AIINCKA

[TporpammMa o XMMHUU Ha YpOBHE OCHOBHOT'O 00IIeTr0 00pa3oBaHUs COCTaBIEHA HA OCHOBE
TpeOOBaHUIl K pe3ysibTaTaM OCBOCHMS OCHOBHOII 00pa3oBaTEIbHON MPOTrpaMMbl OCHOBHOI'O
obmero obpa3oBanus, npeactaBieHHBIX B @I'OC 00O, a Taxke Ha OCHOBE ¢eaepalbHON
paboueil mporpaMMbl BOCITUTAHUS U C YUYETOM KOHIICTILIMU MPENoIaBaHus Y4eOHOTrO MpeaMeTa
«Xumus» B 00pa3oBaTesbHbIX opranusanusax Poccuiickoit @denepanuu.

[IporpaMmma mo xumHuM Ja€T MpeACTaBICHUE O ILENAX, oO0mel cTparernu OOydeHHs,
BOCIIUTAHUS W Pa3BUTHA OOY4YaIOIIUXCS CpEeACTBAMU Y4YeOHOro MpeaMeTa, yCTaHaBIUBAET
00s3aTeNIbHOE NIPEIMETHOE COAEpKAHUE, IIPEIyCMAaTPUBAET PACIIPEACIECHUE €ro Mo Kiaccam U
CTPYKTYpHUpOBaHME 110 pa3fesiaM U TEMaM IPOrpamMMbl 110 XUMHHU, ONPEAEISAET KOJIUYECTBEHHbIE
Y KaueCTBEHHbBIE XapaKTEPUCTUKU COACPHKAHUS, PEKOMEHIYEMYIO [TOCIIeIOBATEIbHOCTD U3yUeHUs
XUMHUH C YYETOM MEKIIPEIMETHBIX U BHYTPUIIPEIMETHBIX CBsI3€H, JIOTUKH Y4eOHOTrO IMpoliecca,
BO3PAaCTHBIX 0COOEHHOCTEN 00yUaIOUINXCs, ONPEAENISIET BO3SMOKHOCTHU MPEAMETA JIJIS peaiu3alun
TpeOOBaHUIl K pe3yjbTaTaM OCBOEHHUS OCHOBHOM 00pa3oBaTENbHON IMPOrpaMMbl Ha YpPOBHE
OCHOBHOTO 0011ero o0pa3oBaHus, a Takxke TpeOOBaHMI K pe3ylbraTaM OOy4eHHs XUMHUU Ha
YpOBHE IIeJiel M3Y4YEeHHUs MPEeIMeTa U OCHOBHBIX BUAOB y4eOHO-II03HABATEIHHON JESITEIbHOCTU
00yyJaromierocs o OCBOCHUIO0 y4eOHOTO COACpIKaAHUS.

3HaHUEe XUMHUH CIYKHUT OCHOBOW /I (YOPMUPOBAHHSI MUPOBO33PEHHS 00YYaIOIIETOCs, €0
MPEJICTABICHUI O MAaTepUAIILHOM €IMHCTBE MUPA, BAXXHYIO POJIb UTPAIOT (hOopMHUpyeMble XUMUEH
MPEJICTABICHUS O B3aUMOIMPEBPAIICHUAX SHEPTUU U 00 HBOJIIOLIUU BEIIECTB B MPUPOJIE, O MyTIAX
pelieHus Ta00albHBIX MPOOJEM YCTOWYMBOIO DPAa3BUTHS YEJIOBEYECTBA — CBIPHEBOIA,
HHEPTEeTUYECKOM, MUIEBON U KOJIOTUYECKON 0€30IacHOCTH, MPOOIIEM 3APaBOOXPAHCHUS.

N3yuenne xumMuu:

CIOCOOCTBYET peau3aliii BO3MOKHOCTEH JUIsl CaMOPa3BUTHUS U GOPMHUPOBAHUS KYJIbTYPbI
JUYHOCTH, €€ 001Iel U (QYHKIIMOHATIEHON TPaMOTHOCTH;

BHOCHT BKJIaJ] B ((OPMHUPOBAHHME MBILUIEHNUS U TBOPUECKUX CIIOCOOHOCTEN 00ydaroumxcs,
HaBBIKOB HMX  CaMOCTOSITEIbHON  y4eOHOM  JeATeNbHOCTH,  AKCIEPUMEHTAIbHBIX U
UCCIIEIOBATEIbCKUX YMEHHMH, HEOOXOAMMBIX KaK B IIOBCEJHEBHOM KHM3HM, TaKk M B
MpoeCCHOHAIBHON JESTENHHOCTH;

3HAKOMHUT CO CHEHU(PHUKON HAyYHOrO MBIIUIEHUS, 3aKJIaJbIBA€T OCHOBBI I[€JIOCTHOIO
B3IJIsA/1a HAa €JMHCTBO MPHPOJIBI U YEJIOBEKA, SBISETCS OTBETCTBEHHBIM 3TAalloM B ((OPMUPOBAHUU
€CTECTBEHHO--HAayYHON TPaMOTHOCTH 00yYaroIINXCs;

crocoOcTByeT (POPMUPOBAHUIO IICHHOCTHOTO OTHOIICHHS K €CTECTBEHHO--HAyYHBIM
3HAHUSAM, K TMpPHUPOJAE, K 4YEIOBEKYy, BHOCHT CBOM BKJaJ B 3KOJOTrHYeckoe oOpa3oBaHUE
00ydaronuxcs.

JlaHHble HampaBieHHs B OOYYEHMHM XMMHMH OOECHEUMBAIOTCS CHEeUU(UKON comep kaHus
y4eOHOT0 MpeIMeTa, KOTOPbIH SIBIISIETCS EAarorn4ecky aJanTHPOBAaHHBIM OTpakeHHEM 0a30BOM
HAyKH XMMUU Ha ONPEeIEHHOM dTarle €€ pa3BUTHUSL.

Kypc xuMuu Ha ypoBHE OCHOBHOTO 0OIIero oOpa3oBaHHsS OPUEHTHPOBAH Ha OCBOCHHUE
00yYaroIKUMHUCs CUCTEMbI NTePBOHAYAIBHBIX MOHATHIH XMMUHU, OCHOB HEOPraHWYECKOH XUMHU U
HEKOTOPBIX OTACTHHBIX 3HAYMMBIX TIOHSTHI OPraHUIeCKON XUMHH.

CrtpykTypa copepxaHusl MporpaMMbl MO XMMHHM c(OpMHUpPOBaHA Ha OCHOBE CHCTEMHOI'O
noaxoja kK eé m3yueHuro. ConeprkaHuE CKIAAbIBAETCS U3 CUCTEMBI MOHATUH O XMMHYECKOM
BJIEMEHTE W BEIECTBE M CHUCTEMBbl MOHATUH O XMMHUYECKOM peakuuu. O0e 3TH CHUCTEMbI



CTPYKTYPHO OpraHM30BaHbl IO NPHUHIMITY IOCJIEI0BATEILHOIO PAa3BUTHS 3HAHUW HAa OCHOBE
TEOPETUUECKUX MPEJCTaBICHUN PAa3HOTO YPOBHS:

— aTOMHO--MOJIEKYJIIPHOTO YUYE€HHsI KaK OCHOBBI BCEIO €CTECTBO3HAHUS;

— Ilepnonnueckoro 3akoHa JI. 1. MeneneeBa kak OCHOBHOT'O 3aKOHA XMMUHU;

— YYEHHSI O CTPOCHHUH aTOMa U XMMHUYECKOU CBS3H;

— IPEJCTABICHUN 00 AIIEKTPOIUTUICCKON AUCCOIUAIINH BEIIECTB B PACTBOPAX.

Teopernueckre 3HAHUS PACCMATPUBAIOTCS HA OCHOBE SMIIMPUYECKH MOJYYEHHBIX U
OCMBICJICHHBIX ()aKTOB, Pa3BUBAIOTCS MTOCIEAOBATEIHLHO OT OJJHOTO YPOBHS K IPYTOMY, BBITIOTHSS
GbyHKIUN 0OBSICHEHHSI U POTHO3UPOBAHUS CBOMCTB, CTPOEHUS U BO3ZMOXKHOCTEH MPAKTUYECKOTO
MPUMEHEHHUS U MOTYUYEHUS U3YyYaeMbIX BEILIECTB.

OcBocHHE MPOrpaMMBI 0 XUMHUHU CIIOCOOCTBYET (DOPMHPOBAHHUIO TPEACTABICHUS O
XUMUYECKON COCTAaBJSIOIIEH HAYYHOM KapTUHBI MUpa B JIOTUKE €€ CHUCTEMHOM MpUPOJBI,
LEHHOCTHOTO OTHOILIEHHUS K HAyYHOMY 3HAHUIO U METOJaM I03HaHus B Hayke. M3yueHue xumuun
MPOUCXOAUT C MIPUBJICUCHUEM 3HAHUM U3 paHee U3yUCHHBIX YUeOHBIX MPeaMeToB: « OKpyKaromun
Mup», «bronorus. 5-7 xnacced» n «dusnka. 7 Kiace.

[Tpu u3yyeHNN XUMUU TPOUCXOAUT (OPMUPOBAHKE 3HAHUN OCHOB XMMHUECKOM HAYKH KaK
00J1aCTH COBPEMEHHOT0 €CTECTBO3HAHUS, MMPAKTUYECKON NEATEILHOCTH YEJIOBEKa U KaK OJHOTO
13 KOMIIOHCHTOB MHPOBOW KYJIBTYpHI. 3aada y4eOHOro mpeaMera COCTOUT B (POPMHUpPOBAHUU
CUCTEMBl XUMHYCCKHX 3HAHWA — BaXHEHIIMX (DAKTOB, MOHSATHH, 3aKOHOB M TEOPETHYCCKHX
MOJIOKEHUH, JOCTYNMHBIX OO0OOIIEHWH MHPOBO33PEHUYECKOTO XapakTepa, s3blka HAayKH, B
MPHUOOIIEHNHU K HAyYHBIM METO/IaM MO3HAHUS IIPU U3YYCHHUH BEIECTB M XUMUYECKUX PEaKIuil, B
GOpMHUpPOBAaHMM W PA3BUTUU TIO3HABATEIBHBIX YMEHUW W HMX TNPUMEHEHMHM B Y4eOHO-
MO3HABATEIIFHON M y4eOHO-UCCIIEIOBATEIBCKOM IEATeIbHOCTH, OCBOCHUHU TIPABHII OE30aCHOTO
oOpallieHus ¢ BEIIeCTBaMU B TOBCETHEBHOM JKHU3HH.

[Ipy u3ydyeHHM XUMHUU Ha YPOBHE OCHOBHOIO OOIIETr0 OOpa3oBaHMs Ba)XHOE 3HAUYCHUE
NpPUOOPENTH TaKKUe LIETH, KaK:

— (opMHUpOBaHNE MHTEIUIEKTYaJbHO Pa3BUTON JIMYHOCTH, TOTOBOM K CaMOOOpa30BaHUIO,
COTPYJHUYECTBY, CAMOCTOSITETFHOMY MPHUHSATHIO PEIIeHUH, CIOCOOHOM amanTHpOBaThCS K
OBICTPO MEHSIOIINMCS YCIOBUSAM KU3HU;

— HampaBJICHHOCTh OOY4YeHUs Ha CHUCTEMATHYECKOE MPUOOIICHHE OO0YyJaromuxcs K
CaMOCTOSITEIbHOW ~ TMO3HABATEIIbHOW  JESATENBHOCTH, HAay4YHbIM  METOJaM  IO3HAHUS,
(bopMUPYIONIIUM MOTHBALIUIO U Pa3BUTUE CIIOCOOHOCTEH K XUMUHU;

— o0ecrnieueHne YCJIOBH, CHOCOOCTBYIOIIUX MPHOOPETEHUI0 OOYYalOIIMMUCS OIbITa
Pa3HOOOpPa3HOM NEeATENTFHOCTH, TMO3HAHUS M CaMOIO3HAHUSI, KIIFOUEBBIX HABBIKOB (KITFOYEBBIX
KOMITETEHIIHH ), IMEIOIINX YHUBEPCATHHOE 3HAUCHHE [IJIS1 PA3TMIHBIX BUIOB JICATEIHOCTH;

— ¢gopmupoBanue o61Iel PYHKIIMOHATHHON U €CTECTBEHHO-HAYYHOW TPAMOTHOCTH, B TOM
qHCIie yMEHHUH OOBSCHATH U OIICHUBAThH SIBICHUS OKPYKAIOIIETO MUPA, UCIIONIb3Ys 3HAHUS U OTIBIT,
MOJIyYEHHBIE MPU W3YUYEHUU XUMHUHU, MPUMEHATh WX TPH PEHICHUH MPoOJIeM B MOBCETHEBHON
KU3HH U TPYJIOBOH JCSATEIHHOCTH,

— (opMupoBaHue y 00yUarOMUXCs TYMaHUCTHUECKUX OTHOIICHHM, TOHUMAaHUS [ICHHOCTH
XUMHUYECKHX 3HAHWHA i BBIPAOOTKU DKOJOTHYECKH IEIecO00pa3HOro MOBENCHUs B OBITY U
TPYAOBOM JEATEIBHOCTU B LEAX COXPAHEHHS CBOETO 3J0POBbA M OKPYXKAIOIIEH MPUPOTHOMN
Cpenpbl;

— pa3BUTHE MOTUBAIIMU K 00y4EHHUIO, CHOCOOHOCTEH K CAMOKOHTPOJIO M CAMOBOCITUTAHUIO
HAa OCHOBE YCBOGHHUS OOIIEYEIOBEYECKUX IIEHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BBHIOOpY
poQ ISl ¥ HAMPABICHHOCTH JAJIbHEHUIIIET0 00yUeHHUS.



OO1ee YuCIIO YacoB, OTBEACHHBIX I M3yYCHHUS XMMHH Ha YPOBHE OCHOBHOT'O OOIIErO
oOpa3oBanus, coctaisieT 136 dacoB: B 8 kinacce — 68 yacoB (2 yaca B Hezeno), B 9 kinacce — 68
4acoB (2 4aca B HEJIEIO).

COJAEP)KAHUE OBYYEHUA

8 KJIACC

IlepBoHauya/IbHbIE XMMHYECKHE IIOHATHUS

[Ipenmer xumuu. Posib XMMUM B KU3HM 4YeJOBEKa. XUMHSI B cuUcTeMe Hayk. Tema u
BemecTBa. Gu3nyeckre CBOMCTBA BEIIECTB. ArperaTHoe coCTosiHuE BelecTB. [loHsTue o meTonax
no3HaHus B XuMuu. Yuctelie BemecTBa u cmecu. CriocoObl pa3iesieHus CMeceil.

ATOMBI W MOJEKYIbl. XUMHUYECKHE 3JeMEHTbl. CHMBOJIBI XUMUYECKHX 3JIEMEHTOB.
[IpocTble u cioXxHbIe BelecTBa. ATOMHO-MOJIEKYJISIPHOE YUEHHE.

Xumudeckast popmyra. BaJeHTHOCTh aTOMOB XUMUYECKUX 3JIEMEHTOB. 3aKOH ITOCTOSTHCTBA
coctaBa BemiectB. OTHocuTenbHas aToMmHas Macca. OTHOCUTENbHAs MOJEKYJsipHas Macca.
MaccoBasi 10J11 XUMHUYECKOIO 3JIEMEHTA B COCIMHEHUH.

KonuuectBo BeniectBa. Monb. MossspHas macca. B3auMocBsi3b KOJIMYECTBA, MACChI U YUCIIA
CTPYKTYPHBIX €IMHHMII BemecTBa. Pacu€Tel o popmynamMm XUMUYECKIX COCTUHEHUH.

dusnueckue M XMMHUUYECKHE SIBJICHHUS. XUMHUYECKas peakiuss M e€ MpU3HAKU. 3aKOH
COXPAaHEHUS MAacChl BEIIECTB. XuMudeckue ypaBHeHus. Knaccuduxanus XuMu4ecKkux peakuui
(coemuHeHus, pa3IoKEeHHsI, 3aMEIICHUs, 0OMEHA).

Xumuueckuii IKcnepumeHm:

3HAKOMCTBO C XMMHUYECKON MOCYJIOHM, MpaBMwiIaMH pabOThl B JIAOOpaTOpUu M HpuéMamu
oOpartieHusi ¢ 1abOpaTopHBIM O0OpYIOBAHUEM, U3YUEHHE M OMHCAaHHE (U3MUYECKUX CBONCTB
00pa3110B HEOPraHWYECKUX BEUIECTB, HaOMoieHrne pu3nuecKuX (IJIaBIeHNE BOCKA, TassHUE JIbJIa,
pacTupaHue caxapa B CTYIKE, KAIICHHE W KOHJICHCAIIMS BOJBI) U XUMHUYECKUX (TOPEHHE CBEYH,
MPOKATMBAaHNE MEHOM MTPOBOJIOKU, B3aUMOJICUCTBUE MeJIa C KUCIIOTOM) SIBIEHNH, HAOJII0ICHHE U
OTHCaHNe MPU3HAKOB MPOTEKAHUSI XUMUYECKUX peakluii (pa3inokKeHne caxapa, B3auMoJIeHCTBHE
CEpHOI KHUCIOTHI C XJopuaoM Oapus, pasioxeHue ruapokcuaa menu (II) mpu marpeBanum,
B3aUMOJICUCTBUE Kene3a ¢ pactBopoM cou meau (II), uzydenne crnocoOoB pasieneHus cMeceit:
C TIOMOIIBI0 MarHuTa, QWIHTPOBAaHMWE, BHIIAPUBAHUE, IUCTWIUIAIMS, XpomaTtorpadusi,
MPOBEJICHNE OYUCTKM MOBAPEHHOW COJNM, HAONIOJACHHE U ONMUCAHHE PEe3yIbTaTOB MPOBEICHUS
ONbITa, WIUTIOCTPUPYIOIIETO 3aKOH COXPAHEHUsSI MAacChl, CO3JaHUE MOJEIEeH MOJIEKYJ
(apocTepKHEBBIX).

Ba:xHeiinue npeacraBuTe/ M HEOPraHMYECKMX BelIeCTB

Bo3agyx — cmech razos. CocrtaB Bo3ayxa. Kuciopoa — 3J€MEHT U IPOCTOE BEIIECTBO.
Haxoxnaenue kuciopona B npupoje, Gu3nuecKkue U XMMHUECKHUEe CBOWCTBA (peaKiud TOPSHHUS).
Okcuapl. Ilpumenenue xucimopona. CrocoObl MOMydeHHs] KHCIOpojaa B JabopaTopuu U
MPOMBIIUIEHHOCTH. KpyroBopoT kucioponaa B mpupojae. O30H — almoTpornHas MOIu(HUKaAIUs
KHCIIOPO/JIa.

TermoBoit A(PekT XUMHUYECKONW pEeaKIHH, TEPMOXMMHUYECKHE YpaBHEHUS, 5K30- H
SHIOTEPMUYECKHE peaKIuu. TOIIMBO: Yroib M METaH. 3arpsi3HEHHE BO3ayXa, YCUJIEHUE
napHUKOBOTO d(pdekTa, pazpyieHrne 030HOBOTO CIIOSI.

Bonopon — anemeHT u ipocToe BemecTBo. HaxoxaeHne Bogopoa B mpupoie, pusudeckue
U XUMUYECKHE CBOMCTBA, MPUMEHEHHUE, CIIOCOOBI MoNTydeHus. KuciaoTer u conu.

MoutsipHbIii 00bEM Ta30B. Pacy€Thl M0 XMMHUYECKUM ypaBHEHHUSIM.



®dusnyeckue cBoMcTBa BOABL. Boma kak pactBoputTenb. PactBopbl. HacklmeHHbie u
HEHACBIILICHHBIE PacTBOpPbI. PacTBOpUMOCTH BeElIECTB B BojAe. MaccoBas [0Sl BEILIECTBA B
pacTBope. XuUMHUECKUEe CBOMCTBa BOAbl. OcHOBaHMs. Poib pacTBOpOB B MPHUPOJE U B KU3HU
yenoBeka. KpyroBopoT BOJbI B IpHUpOAE. 3arps3HEHUE NMPUPOAHBIX BOA. OXpaHa M OYUCTKA
MPUPOJIHBIX BO.

Knaccudukanus Heopranmdeckux coenuHeHudd. Oxcunpl. Kitaccupukanus OKCHIIOB:
coneoOpa3yrornire (OCHOBHBIC, KUCIIOTHEIE, aM(OTepHBIC) U HeconeoOpasyomue. HoMeHnknarypa
OKCHJI0B. DU3NUYECKHEe U XUMUYECKHUE CBOMCTBA OKCUIOB. [lomyueHue okcuaoB.

OcHoBanus. Krnaccudukanuss ocHOBaHMIA: HIENOYM M HEPACTBOPUMBIE OCHOBAHUS.
Homenkiarypa ocHoBanuil. @U3MYECKHE M XHUMUYECKHE CBOWCTBA OCHOBaHMU. [lomydenue
OCHOBAaHMH.

Kucnotel. Knaccuduxamnus kucnor. Homenknarypa kucior. @u3ndeckue U XUMHUECKHE
cBoiicTBa kucior. Pan akrusnoctu metauioB H. H. bekerosa. [lonyyenue Kucuor.

Comu. Homenknatypa coseil. @uznueckue U XMMUYECKHe CBoMcTBa cojei. [lomydyenue
COJICH.

['eneTnueckast CBA3b MEXy KJIACCAMH HEOPTAaHUYECKUX COCTMHEHUM.

Xumuueckuit IKcnepumenm:

KaueCTBCHHOE OIpeelICHUEe COJCpKaHUs KUCIOpPOoJa B BO3AYyXE, IMONYUCHHE, COOMpaHHE,
pacrio3HaBaHUE W HM3YyYECHHME CBOMCTB KHUCJIOPOJa, HAOJIOJEHHWE B3aUMOJEHCTBUSI BELIECTB C
KHCIIOPOJIOM U YCJIOBHS BO3HUKHOBEHHS U MpEKpallleHus ropeHus (moxapa), O3HaKOMIIEHUE C
o0Opa3lilaMud OKCHIOB M ONUCAaHHE HMX CBOMCTB, MOJy4YeHHE, COOMpaHue, pacrno3HaBaHUE U
M3yueHue CBOMCTB Bojaoponaa (TopeHue), B3auMoieiicTBUe Boaopona ¢ okcugom menu (1)
(BO3MOYHO MCIIOJIb30BaHUE BUACOMATEPUAIIOB), HAOIIOACHIE 00Pa3IIOB BEIIECTB KOJIMYSCTBOM |
MOJIb, MCCJIEIOBAaHUE OCOOEHHOCTEH pACTBOPEHUS BEIIECTB C PA3IUYHONW pPAaCTBOPUMOCTHIO,
IIPUTOTOBJIEHUE PACTBOPOB C ONPENEIEHHOM MAacCOBOM [J0JIEM PacTBOPEHHOIO BELIECTBA,
B3aUMOJICCTBUE BOJBI C METaUIaMH (HAaTpUEeM U KajbllieM) (BO3MOXKHO HCIOJIb30BAHUE
BHJIEOMATEPHAIIOB), MCCIIEIOBaHWE OOpa3llOB HEOPTraHWYECKHX BEIIECTB PA3JIMUYHBIX KIJIACCOB,
HaOIIO/IEHUE M3MEHEHUS OKPaCKH WHAMKATOPOB B PACTBOpax KHUCIOT W IIENIOYel, M3ydeHHUe
B3anMoeiicTBus okcuaa Meau (I1) ¢ pacTBOpoM cepHOit KHCIOTHI, KUCIIOT C METallIaMH, peaKIuit
HEUTpAJIU3allUH, TTOJYUYEHHE HEPACTBOPUMBIX OCHOBAaHHM, BBITECHEHHUE OJIHOTO METaJlIa APYTUM
W3 pacTBOpa COJM, PEIIEHUWE HKCIEPUMEHTAIBHBIX 3aJad Mo TeMe «BaxHelmme Kiaccsl
HEOPTraHUYECKUX COCTUHEHUID.

Ilepuoauvecknii 3axkoH u Ilepuoanyeckass cucrema xumMudeckux siementos JI. U.
MenpeneeBa. CTpoeHue aToM0OB. XUMHYeCKas CBA3b. OKUCINTEIbHO-BOCCTAHOBUTEIbHbIE
peakuumn

[TepBbie MOMBITKH KJIaCCH(PHUKAIIUN XUMUYECKUX dJIeMeHTOB. [[oHATHE O TpyMIax cXOIHBIX
AIIEMEHTOB (IIEIOYHBIE U MIET0YHO3eMENbHbIE METAILIbI, TaJIOTeHbl, HHEPTHBIE Ta3bl). DJIEMEHTHI,
KOTOpBIEe 00pa3ytoT aM(pOTEpHBIE OKCUIBI U THAPOKCH/IBI.

Ilepnonnueckuit 3akoH. Ilepmonmueckas cucrema XuMmMu4eckux daemeHtoB J[. .
MengeneeBa. KopoTkomepuonnas u anmuHHomnepuogHas ¢opmel [leprogudeckoil CHUCTEMBI
xumuueckux asnemeHToB J[. M. MenneneeBa. Ilepuonst u rpynmbl. DU3HYECKHH CMBICT
MOPSIIKOBOTO HOMEpa, HOMEPOB MEPUOA U TPYIIIbI AJIEMEHTA.

Crpoenue atoMoB. CocTtaB aTOMHBIX s1iep. M30Tomnbl. DnekTpoHbl. CTpOeHUE 3IEKTPOHHBIX
o0osiouek aromMoB TmepBbiIx 20 xumMudeckux osnemeHToB Ilepumonmyeckoit cucremsr J[. .
MenpeneeBa. XapakTepUCTUKA XMMUYECKOT0O 3JIEMEHTA MO €ro NoJIoKeHHto B Ileproanueckoit
cucteme /1. 1. Menaeneena.



3aKOHOMEPHOCTH U3MEHEHHUs paguyca aTOMOB XUMHUYECKUX 3JIEMEHTOB, METAJUTMYECKUX U
HEMETAJUIMUYECKUX CBOMCTB MO IPYIINAM U MEPUOIAM.

3nauenue [lepuognueckoro 3akona u Ilepuoguyeckoil cUCTEMbl XUMHUYECKHUX AJIEMEHTOB
JUIs1 pa3BUTUS HAyKU U npakTuku. J1. 1. MenaeneeB — y4€HbI U IpakIaHKH.

Xumuueckas CBS3b. KoBanentnas (monsipHas u HEMoJIsIpHast) CBA3b.
DIIEKTPOOTPULIATETLHOCTh XUMUYECKUX 3JIeMEeHTOB. MoHHas CBs3b.

Crenenb  okucienusi. OKUCITUTEIBHO--BOCCTAHOBUTENbHBIE  peakiuu. [Ipouecchb
OKHCJICHUS U BOCCTAaHOBJIEHUS. OKUCINUTENN U BOCCTAHOBUTEIIN.

Xumuueckuii IKcnepumenm:

U3ydeHne OoOpaslOB BEIIECTB METAVIOB M HEMETAJJIOB, B3aMMOJACHCTBHE THUAPOKCHIA
IIMHKA C pacTBOpPaMHU KUCIOT W IIEJI0Yed, MPOBEACHHUE OIBITOB, WUIIOCTPUPYIOMIUX TPUMEPDI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX PEaKluil (rOpeHue, peakiiuu pas3ioKeHUs, COSTUHEHUS).

Mescnpeomemmnuie ceazu

Peanuzanus MeXIIpeAMETHBIX CBSI3€M MPU M3YYCHUH XUMHH B 8 KJIacCe€ OCYIIECTBIISICTCS
Yyepe3 UCTOIB30BaHNE KaK OOIINX €CTECTBEHHO--HAYYHBIX IIOHATUM, TaK U TIOHSITHH, SBIISIOIINXCS
CHUCTEMHBIMU Il OTAENbHBIX IIPEIMETOB €CTECTBEHHO--HAYYHOI'O LIUKIIA.

OO61ue ecTeCTBEHHO--HAYYHbIE TOHATHS: HAYYHBIH QaKT, TUIIOTe3a, TEOPHs, 3aKOH, aHAIIU3,
CHUHTE3, Kiaccu(dUKanus, TMEPUOIUYHOCTh, HAOIIOICEHUE, DSKCIEPUMEHT, MOJICIUPOBAHUE,
U3MEpPEHHUE, MOJIENb, SIBIICHUE.

®dusnka: Marepus, aroM, D>JEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIWJ, H30TOIbI,
pPaZlOaKTUBHOCTb, MOJIEKYJa, SJCKTPUUYECKUN 3apsl, BEUIECTBO, TeJI0, O0BEM, arperaTHoOe
COCTOSTHUE BEIECTBA, a3, (PU3WYCCKUE BEIUYHMHBI, SIUHUIIBI U3MEPECHUS, KOCMOC, ILIAHETHI,
383161, ComHIle.

buonorus: porocunres, neixanue, ouocdepa.

['eorpadus: armocdepa, ruapochepa, MHHEpANbl, TOpPHBIE TMOPOJIbI, IOJE3HBIC
HCKOIIaeMble, TOTUIUBO, BOJAHBIE PECYPCHI.

9 KUIACC

BemecTBo M XMMHYECKas peaKkuust

Ilepuonuueckuin 3akoH. llepuoamueckass cucremMa xumMuueckux dyemeHtos . H.
MengeneeBa. CtpoeHHE aTOMOB. 3aKOHOMEPHOCTHM B HW3MEHEHMHM CBOWCTB XUMHYECKHX
AJIEMEHTOB TEPBBIX TPEX MEPUOJOB, KaHs, KalblHUs U WX COCAMHEHUH B COOTBETCTBHH C
MOJIOKEHUEM AJIEMEHTOB B lleproanyueckoit cucteMe U CTpOEHUEM UX aTOMOB.

CrpoeHue BelecTBa: BHUAbl XUMUYECKOM CBSI3U. THUINBI KPUCTAIIMYECKUX PELIETOK,
3aBUCHMOCTBH CBOMCTB BEIIECTBA OT THUIA KPUCTAIUIMUECKON PEMIETKU U BUAa XUMHUECKOM CBSI3HU.

Knaccudukanuss 1 HOMEHKJIaTypa HEOPTaHWYECKHX BEMIeCTB. XHMHYECKHE CBOWCTBA
BEILECTB, OTHOCAIIUXCS K Pa3IMYHBIM KJIacCaM HEOPraHWYeCKHX COEJIMHEHHM, reHeTH4ecKas
CBSI3b HEOPTraHUYECKHUX BELIECTB.

Knaccudukanuss XUuMHYECKUX PEaKIUi MO Pa3IuIHBIM MpHU3HAKaM (TI0 YKUCITy M COCTaBYy
YYaCTBYIOIINX B PEAKIIMH BEIIECTB, 110 TEIJIOBOMY 3P HEKTY, 110 U3MEHEHHUIO CTETICHEH OKUCIICHUS
XUMHYECKHX JJIEMEHTOB, IO OOpaTMMOCTH, IO Yy4YacTUIO KaTamusaropa). OJK30- H
SHAOTEPMUYECKHE PEAKIINHU, TEPMOXUMUYECKNE YPABHEHUSI.

[Tonsitue o ckopoctn xumudeckoi peakuuu. [lonarue o0 oOpaTUMBIX M HEOOPATUMBIX
XUMUYECKUX peaknusax. [IoHsSTHEe O TOMOTeHHBIX W TETEePOTeHHBIX peaknusx. [loHsTue o
karanuse. [lonaTue o xumMrueckoM paBHOBecUH. DAKTOPBI, BIUSIONINE HA CKOPOCTh XUMUYECKON
pEeaKLMK U MOJO0KEHUE XUMUYECKOTO PaBHOBECHS.



OKHCITUTENbHO-BOCCTAHOBUTEIbHBIE PEAKIMM, D3JCKTPOHHBIM OalaHC OKUCIUTEIBHO-
BOCCTAaHOBUTENBbHON peakuuu. COoCTaBlI€HHE YPaBHEHHMM OKHCIIHUTEIbHO--BOCCTAHOBUTENIBHBIX
peaKIuii C UCIIOJIb30BaHUEM METO0/1a JIEKTPOHHOTO OanaHca.

Teopust 37AEKTPOIIUTUYECKON AUCCOLMALMHU. DJIEKTPOJIUTHI U HEANEKTPOJauThl. KaTHoHBI,
aHUOHBI. MexaHu3M JUCCOLMAIMU BEIIECTB C Pa3JIMYHBIMU BUAAMHU XUMHUUYECKOU CBA3U. CTeneHb
mucconuaiuu. CUIbHBIE U c1a0bIe SJICKTPOIHTEHI.

Peakuuu nonHoro o6MeHa. YCIIOBHS NMPOTEKaHUs PEAKIMii MOHHOTO OOMEeHa, TOJHbBIE U
COKpaIlléHHbIE MOHHBIE ypaBHEHMsI peakuuii. CBOMCTBAa KUCIOT, OCHOBAHUM U COJIEH B CBETE
MpEJICTaBICHU 00 SIEKTPOIMTUYECKON aucconuanuu. KadecTBeHHbIE peakiMyd Ha HOHBI
[ToHsTHE O THAPOIU3E COJIEH.

Xumuueckuii IKcnepumenmn.

03HAKOMJICHHE C MOJEIIAMHM KPUCTALIMYECKUX PEIIETOK HEOPraHWYeCKHX BEIIECTB —
METaJUIOB M HeMmeTauioB (rpadura W anmasa), CJIOXKHBIX BEHISCTB (XJIOpHAA HATpHUA),
UCCJIEJOBAaHUE 3aBUCUMOCTH CKOPOCTH XMMMUYECKOM peakIuu OT BO3ACHCTBUS PA3IUYHBIX
(GakToOpoB, UCCIIEJOBAHUE 3JIEKTPOIPOBOAHOCTH PACTBOPOB BEILECTB, IpOLECCa JUCCOLUALNU
KHCIIOT, IIeJI0Yel U cojiel (BO3MOKHO UCIIOJIb30BAHKE BUECO MAaTEPUAIIOB), IPOBEICHUE OMBITOB,
WUTIOCTPUPYIONINX TPU3HAKK MPOTEKaHHUS peakluii MOHHOro oOMeHa (0OpazoBaHUE OCalKa,
BbIJIEJICHUE Ta3a, 00pa30BaHME BOJIbI), ONBITOB, MJUIIOCTPUPYIOLIMX MPUMEPHI OKUCIUTEIHHO-
BOCCTAHOBUTENIbHBIX pEaKUUN (FOpEHHE, peaKluu Pa3IoKEHUs, COCAUHEHUs), paclioO3HaBaHUE
HEOPraHWYECKHX BELIECTB C IOMOLIbI0 KAaueCTBEHHBIX pEAKUWA Ha HOHbI, pEUICHUE
SKCHEPUMEHTAJIbHBIX 3a7a4.

HemeTa/iibl u X coeJUHEHHSA

OOmass xapakTepucTHKa rajoreHoB. OCOOEHHOCTH CTPOEHHUSI aTOMOB, XapaKTEepHbIE
crernieHu okucieHus. CTpoeHue M (U3MYECKHe CBOWCTBA MPOCTHIX BELIECTB — TaJOIE€HOB.
XUMHUECKUE CBOMCTBAa Ha MpuMepe xJiopa (B3auMOJIEHCTBHE C MeTallaMH, HeMeTallJIaMH,
nienoyamu).  XsopoBoaopod. ConsiHas KWCIOTa, XMMHYECKHE CBOMCTBA, IMOJIyYEHUE,
npuMeHeHue. JlelicTBue XJiopa U XJIOpPOBOAOPOa Ha OpraHu3M uesnoBeka. BakHelre Xi10puabl
Y UX HaXO0XJIECHUE B IPUPOJIE.

OOmast xapakrepuctuka 31aeMeHTOB VIA-rpynmbl. OCOOEHHOCTH CTpPOEHHUS aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHrne M (QU3NYECKHe CBOMCTBA MPOCTHIX BELIECTB —
KHUCIIOpOJia M cepbl. AJUIOTPONIHBIE MOIU(UKAIIMK KHUCIOPOJA U cepbl. XUMUYECKUE CBOMCTBA
ceprl. CepoBOZIOpPOA, CTpoeHue, (U3NYeCKHe M XHMHUYecKkue cBoiicTBa. OKCHIBI cepbl Kak
NPEJCTaBUTENIN KUCIOTHBIX OKCHIOB. CepHas KUCIOTa, (U3NYECKHEe M XMMHMUYECKHE CBOMCTBa
(o01mKe Kak MmpeacTaBuTeNs Kilacca KUCJIOT U crerupuyeckue). XuMHUYECKHe peaKkiuu, JeKalue
B OCHOBE IIPOMBILIUIEHHOTO CII0CO0a MOy4eHus CEpHOM KUCIOTHI. [IpriMeHeHne cepHOi KUCIIOTHI.
Conn cepHOM KHCIIOTHI, KayeCTBEHHas peakuus Ha cyibdar-uoH. Haxoxnenue cepbl u eé€
COEIMHEHUI B NpHUpPOAE. XUMHUECKOE 3arpsA3HEHUE OKPYKAIOIIEH CPEIbl COEIUHEHUSMU CEPbI
(KUCIIOTHBIE AOXK/IU, 3arPA3HEHHE BO3/TyXa U BOJIOEMOB), CIIOCOOBI €r0 MPeI0TBPALLECHUS.

OO6miass xapakrepucTuka 371eMeHTOB VA-rpymnmbl. OcoOEHHOCTH CTPOEHHS aTOMOB,
XapaKTepHble CTENEHM OKHCICHHsS. A30T, pacHpoCTpaHeHHWe B MpuUpoze, (HU3UUECKUue Hu
XUMHYeckHe cBoiicTBa. KpyroBopoT azora B npupoje. AMMHUaK, ero Gu3n4ecKue 1 XMMUYeCKHue
CBOICTBa, noydyeHue u npumeHeHne. Coau aMMOHHUSI, UX (PU3NUYECKHE U XUMUYECKUE CBOMCTBA,
npuMeHeHnne. KaduecTBeHHasi peakiysi HAa MOHbI aMMOHMS. A30THasi KHCIIOTa, €€ MOJIyYeHHE,
¢u3nueckue M XUMHUYECKHE CBoOiicTBa (0oOmIMe Kak TNpeAcTaBUTeNs Kiacca KUCIOT U
cneunduyeckue). Mcnonap3oBaHWe HUTPATOB M COJEH aMMOHHUS B KaueCTBE MHHEPAIbHBIX
yaoOpeHui. XuMHUYECKOe 3arpsi3HEHUE OKPYXKAIOMEH Cpebl COSTMHEHUSIMHU a30Ta (KUCIOTHBIC



JIOKJIA, 3arps3HEHUE BO3/AyXa, MOUYBBI U BOAOEMOB). Docdop, auIoTpomHbIe MOaU(HUKAIUNA
docthopa, puznyeckue u xummuueckue cporictBa. Oxcun ¢ocdopa (V) u docdopnas xucnora,
¢u3nueckue M XUMHUYECKHE CBOICTBa, monydeHue. Vcnosnp3zoBanue ¢ochaToB B KauecTBe
MUHEPATBHBIX YI00pEHUIA.

OO6mas xapakrtepuctuka 3jeMeHTOB I[VA-rpymnmbl. OCOOCHHOCTH CTPOCHHUS aTOMOB,
XapaKTepHbIE CTENCHH OKUCICHHS. YTIEPOJ, aJUIOTPOMHbIE MOIU(BHUKAIINH, PACTIPOCTPAHEHUE B
npupoze, pusnueckue 1 XuMu4eckue cBoiicta. Axcopoums. Kpyropopot yriepoaa B mpupoe.
Oxkcupsl yraepoaa, ux (pU3NYecKUe U XUMHUYECKHE CBOMCTBA, JIEHCTBUE Ha JKUBBIE OPTaHU3MBbI,
MOJy4YeHUE U MPUMEHEHHE. DKOJOTnYeckue mpobiieMbl, CBsI3aHHbIe ¢ okcuaoM yriepoaa (IV),
TUIOTEe3a TI00AILHOTO TOTEIVICHUS KJIMMAaTra, MapHUKOBBIN 3QQeKT. YroibHas KHCIOTa U e
CONM, WX (PU3MUECKHUE M XUMHYECKHE CBOICTBa, MOJy4deHHE M mpuMeHeHue. KauectBenHas
peakiusi Ha KapooHaT-uOHBL. Vcnonap3oBanue kKapOOHATOB B OBITY, MEAUIIMHE, IPOMBIIIIEHHOCTH
U CEeIIbCKOM XO3SICTBE.

[lepBoHayanbHbIe TOHATHS 00 OPraHUYECKHX BEIIECTBAX KaK O COCTUHEHHAX YIJIepona
(MeTaH, 3TaH, STHJICH, alleTUJICH, STAHOJ, TJIULEPUH, YKCYCHas KuciIoTa). [I[pupoaHbie HCTOUHUKI
YTIE€BOIOPOAOB (YIoJib, MPUPOIHBIN ra3, He(PTh), MPOAYKTHI UX MepepadboTku (OE€H3MH), UX POJIb
B OBITY M IMPOMBINUICHHOCTH. [ToHSATHE O OMONIOrMYECKH Ba)KHBIX BEIIECTBAX: XKUpax, Oeykax,
yIJI€BOAAX — W UX POJM B JKU3HU YeEJOBeKa. MarepuanbHOE EIUHCTBO OPTraHHUYECKUX H
HEOPTraHNYECKUX COCTMHEHUH.

Kpemuuii, ero ¢Qusuueckue u XUMHYECKHE CBOWMCTBA, IOJIY4YCHHE U IPUMEHEHHUE.
Coenunenus kpemHusi B mnpupone. OOmme mnpencrasieHuss o6 okcunae kpemuus (IV) u
KpeMHHEBOH kuciaoTe. CHIIMKATHI, UX UCIOJIb30BaHKE B OBITY, B IPOMBIIIICHHOCTH. Baxkueimme
CTPOUTENIbHBIE MaTepHalIbl: KepaMuKa, CTEKJIO, IIEMEHT, OeToH, jene300eToH. I[IpoGiemsl
6€30I1aCHOT0 MCII0JIb30BaHMS CTPOUTEIBHBIX MAaTEPHAIOB B TOBCEHEBHOM JKU3HU.

Xumuueckuii IKcnepumenn.

u3ydeHne 00pa3lloB HEOPTaHMYECKMX BEIIECTB, CBOWCTB COJITHOW KHCIIOTBI, TPOBEICHUE
Ka4eCTBEHHBIX PEaKIWi Ha XJIOPUA-WOHBI U HAONIOACHUE MPHU3HAKOB MX MPOTEKAHWUS, OIBITHI,
oTpakaromue (pU3N4YecKue U XUMHUYECKHE CBOMCTBA TaJIOT€HOB M UX COEAMHEHUH (BO3MOXKHO
UCIMOJIb30BaHUE BHJEOMATEpPHANIOB), O3HAKOMIJIEHHE € O0pa3laMu XJIOPUAOB (TaJIOT€HHUJIOB),
O3HAaKOMJICHHE C oOpa3uaMu cepbl U €€ COEIMHEHUSMU (BO3MOXHO HCIOJb30BaHUE
BHUJIEOMATEPHAIIOB), HAOMIOJEHHE TMporecca OOyrauBaHMs — caxapa ToJa  JCHCTBUEM
KOHIIEHTPUPOBAHHON CEPHOW KHMCIIOTHI, U3yuYeHHE XMMHMUYECKHX CBOMCTB pa30aBiIeHHOH cepHOM
KHCJIOTBI, TPOBEJICHHE KauyeCTBEHHOW peaklMM Ha CyJib(paT-HOH M HaOIOJeHHE NMpU3HaKa eé
IPOTEKaHus, 0O3HAKOMJIEHHE ¢ (PU3MYECKMMM CBOMCTBaAMHU a3oTa, gocdopa M MX COeTUHEHUN
(BO3MOYKHO MCIIOJIb30BaHKUE BHIEOMATEPUANIOB), 00pa3iaMu a30THBIX U POChHOPHBIX yA0OpEHNUH,
nojy4yeHue, coOupaHue, pacro3HaBaHWE M U3yYeHHE CBOWCTB aMMUaka, IPOBEACHUE
Ka4eCTBEHHBIX PEAKIIMI Ha MOH aMMOHUS U (hocaT-uoH U U3yUYeHHUE MPU3HAKOB UX MPOTEKaHUS,
B3aMMOJICIICTBIE KOHIIEHTPUPOBAHHOM a30THOM KUCJIOTHI C MeAbl0 (BO3MOYKHO HCIOJIb30BaHUE
BUICOMATEPHAJIOB), W3YYCHHE MOJENEeH KpPUCTAJUIMYECKHX pEemIETOK anmasa, Trpadura,
¢bysuiepeHa, 03HAKOMJIEHHE € MTPOLECCOM a/ICOPOIIMH PACTBOPEHHBIX BEIIECTB aKTUBUPOBAHHBIM
yIIIEM U yCTPOHCTBOM ITPOTUBOTa3a, MOIy4YeHue, CoOUpaHue, paclio3HaBaHUE U U3yUeHHE CBOMCTB
YIJIEKUCIIOTO Ta3a, MPOBEICHUE KAYeCTBEHHBIX pEaKIWi Ha KapOOHAT W CHJIMKAT-HOHBI H
U3ydeHHEe TPU3HAKOB WX MPOTEKaHWs, O3HAKOMJICHWE C TIPOMYKIMEH CHIUKATHON
IPOMBIIIJICHHOCTH, pEeIlIeHNe HKCIIEPUMEHTAIBHBIX 3a/1a4 10 TeMe «BakHelIne HeMeTauIbl U UX
COCZIMHEHUSD).

Metayuibl M MX COeIMHEHUS



OO61mas XxapaKTepuCTHKAa XUMUYECKUX 3JIEMEHTOB — METAJJIOB HA OCHOBAHUHU X MOJIOKEHUS
B Ilepuonnueckoin cucreme xumuueckux snemeHToB . M. MeHneneeBa U CTpOEHHUsS aTOMOB.
Crpoenue MeramioB. Meraminueckas CBs3b M METAUIMYECKAsl KPUCTAIMYECKAs peHIETKa.
DJIEKTPOXUMUYECKUN pAll HaOpsKEHU MeTaioB. DU3WYECKMEe M XUMHUYECKHE CBOMCTBA
MeTaisioB. O0mue crocoObl MmoyydeHus MeTawioB. [IoHsATHE O KOPPO3UK METAJIJIOB, OCHOBHBIE
CHocoOBl 3alMThl UX OT Koppo3uu. CrjaBbl (CTanb, YyTryH, JIOPATIOMHHHUN, OpoH3a) U HUX
MIPUMEHEHHE B OBITY U IPOMBIIIIICHHOCTH.

[[{erounble MeTaNIBL: NIOJIOKEHUE B Ileproanueckoil cucreMe XMMUYECKUX 3J1eMeHTOB /1.
W. MenpneneeBa, CTpOEHHE UX aTOMOB, HaXOXJAEHUE B Ipupoje. OPuznueckrue U XUMHYECKUE
CBOMCTBa (Ha mpuMepe HaTpust U Kayusi). OKCUIBI U TUAPOKCHUJIBI HATpUs U Kanus. [Ipumenenue
HIEJIOYHBIX METAJIOB U UX COCTUHEHUMN.

[IlenoyHo3eMenbHBIC METAIIIBI MATHUH U KaJIbIUI: MTOJI0KeHue B [lepuoanyeckoii cucreme
xuMuuyeckux 3neMeHToB Jl. M. MenaeneeBa, cTpoeHHe MX aTOMOB, HaXOXJCHHE B MHPUPOJE.
Pu3nyecKue U XMMHUYECKHWE CBOMCTBA MAarHusl U KajablHs. BakHeHIIME COCAUHEHUS KaJlblIUs
(oxcua, ruapokcu, cosn). JKECTKOCTh BOJBI U CIIOCOOBI €€ yCTpaHEHH .

AntoMunuii: nonoxxenue B llepumoamdeckoir cucteMe Xumudeckux sjemeHToB JI. .
MeneneeBa, CTpO€HHUE aToOMa, HaxoxJaeHue B npupoae. Ouznyeckue U XUMHUYECKUE CBOMCTBA
amroMuHUSA. AM(OTEpHBIE CBOWCTBA OKCHU/IA U THIPOKCH]IA ATFOMHHHSL.

Kenezo: mnonoxenue B Ilepuonnueckod cucteMe XUMHUYECKHX 3nemeHToB J[. H.
MenpeneeBa, CTpO€HHUE aToOMa, HaxoXJaeHue B npupoje. Gusnyeckne U XMMHUYECKHE CBOMCTBA
xkene3a. Okeupnwl, Tuapokcunsl u conu skenesa (II) m sxenmesa (III), ux cocras, cBoiicTBa u
MOJTy4YCHHUE.

Xumuueckuii IKCnepumenm:

03HAKOMJICHHE ¢ 00pa3liaMy METaJIJIOB U CIUIABOB, X (DU3MUYECKUMH CBOWCTBAMU, U3YUCHUE
pe3yNbTaTOB KOPPO3UU METAIIOB (BO3MOXKHO MCIOJIb30BaHNE BUAEOMATEpUaioB), 0COOEHHOCTEN
B3aUMOJICCTBUSL OKCHJIa KaJbI[Usi M HATPUsi C BOJOH (BO3MOXHO HCIOJIb30BAaHUE
BHJICOMATEPHAIIOB), KCCIIEIOBAHNE CBOMCTB >KECTKOM BOJIBI, IpoIlecca TOPEHHUs xKeje3a B
Kucoposie  (BO3MOXKHO — HCIOJNIB30BAaHME  BUAECOMATEpUaoB), MPU3HAKOB  MPOTEKaHUs
KaueCTBEHHBIX PEaKIMii Ha MOHBI: MarHUs, KaJbIlUs, allOMUHUS, NWHKA, *kene3a (II) u xenesza
(III), meau (II), HaGmroieHNE U ONMMCAHKE MPOLIECCOB OKpAIIMBaHUS IUIAMEHW MOHAMH HaTpus,
KaJIisg ¥ KaJbIHs (BO3MOXXHO HCIIOJIB30BaHUE BUICOMATEPUATIOB), UCCIIEIOBaHNE aM(OTEPHBIX
CBOMCTB THJIPOKCH/IA AIFOMUHUS U THUIPOKCU/IA IMHKA, PEIICHUE SKCIIEPUMEHTANIbHBIX 33]1a4 110
TeMe «BaxkHel1ne MeTauibl ¥ UX COSAUHEHUS».

XuMus M OKpyKaLias cpeaa

BemectBa m Matepuanbl B MOBCEIHEBHOM KWU3HU 4YeloBeKa. be3omacHoe MCHOJIb30BAHUE
BEIIECTB M XUMHUYECKHX peakiuii B ObiTy. IlepBas momois mpH XUMHYECKHX OXKOTax H
OTPABIICHUSIX.

XUMHYECKOE 3arpsi3sHEHUE OKPY KArOIIeH cpebl (TpeebHas 0MyCTUMAast KOHIIEHTpaIus
BenlecTs, gainee — [1/IK). Ponp xumuu B pemieHuu 3K0J0THYECKUX MPOoOIIeM.

Xumuueckuii IKcnepumenm:

u3y4eHue o0pa3ioB MaTepralioB (CTEKIIO, CIIaBbl METAIIJIOB, MTOJIMMEPHBIE MAaTEPUAITBI).

Mestcnpeomemnuwie ceasu

Peanuzanus MexXnpeIMeTHBIX CBA3EH NPH M3YYEHHHM XMMHH B 9 Kilacce OCyIIECTBIIAETCS
Yyepe3 UCTIONB30BaHNe KaK OOIUX eCTECTBEHHO-HAYYHBIX MOHSATUH, TaK U IOHATUHN, SIBIISTFOIIIMXCS
CHUCTEMHBIMU JJII OTAEJIbHBIX PEIMETOB €CTECTBEHHO--HAYUYHOI'O LIUKJIA.



OO0I111e eCTeCTBCHHO-HAYYHBIC MOHATHS: HAYYHBIN (DaKT, TUIIOTE3a, 3aKOH, TCOPHs, aHAITU3,
CHHTC3, KJIaCCI/I(bI/IKaL[I/ISI, NEpUOANYIHOCTD, Ha6JHOI[CHI/Ie, OKCIICPUMCHT, MOJACIMNPOBAHUC,
U3MEpEHUE, MOJICIb, SIBJICHUE, TAPHUKOBBINA Y PEKT, TEXHOJIOTHSI, MAaTePHAIIBL.

dusnka: MaTepusi, aroM, OJJIEKTPOH, MPOTOH, HEHWTPOH, HWOH, HYKJIHI, H30TOIIBI,
PaaMOaKTHBHOCTb, MOJICKYJIa, JJICKTPUYECKUH 3apsja, MPOBOIAHUKH, IOJYIPOBOJHHKH,
JIMAJICKTPUKH, (POTOIIEMEHT, BEUIECTBO, TEJO, 00BbEM, arperaTHOe COCTOSIHHME BEIECTBA, ras,
pacTBOp, PACTBOPUMOCTH, KPUCTAIITNYECKAsl PEIIETKA, CIUTaBbl, (PU3MYECKHUE BEIIMYNHBI, CTUHUITBI
U3MEPCHHUs, KOCMHYECKOE IPOCTPAHCTBO, TUIAHETHhI, 3BE3/1b1, COJHIIE.

buosorus: ¢dorocuntes, apixaHue, Ouochepa, 3KOCHCTEMa, MHUHEPAIbHBIC YI0OpCHUS,
MHKPO3JICMCHTBI, MAKPO3JICMCHTEI, MUTATCIIbHBIC BCIICCTBA.

['eorpadus: armocdepa, rtuapochepa, MHHEpPAIB, TOPHBIE IMOPOJBI, IOJEC3HBIC
UCKOIaeMbIe, TOIUTHBO, BOJHBIC PECYPCHI.

INNIAHUPYEMBIE PE3VJIBTATbBI OCBOEHUSA INPOI'PAMMBI 110 XUMHUHU HA
YPOBHE OCHOBHOI'O OBILIIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATHBI

JIM4HOCTHBIE PE3yJbTaThl OCBOCHHUS IPOTPAMMBI OCHOBHOTO OOIIEr0 0OO0pa3oBaHUS
JOCTUT'AaKOTCA B XO1€ O6y‘~ICHI/I$I XUMHHU B CIUHCTBC y‘IC6HOI7I U BOCHHUTATEIbLHOMI ACATCIIBHOCTHU B
COOTBETCTBUM C  TPAJAULMOHHBIMU  POCCHMCKHMMH  COLIMOKYJbTYPHBIMH M  JTyXOBHO-
HPaBCTBEHHBIMH IIEHHOCTSIMH, TPUHATHIMH B OOINECTBE MPAaBUJIAMH U HOPMAaMH TOBEICHHS U
CIIOCOOCTBYIOT ITPOIIECCaM CAMOTIO3HAHUS, CAMOPA3BUTHS M COIIMATN3AINN 00yJatOIuXCsl.

JIngHocTHBIE PE3YJbTAaThl OTpaXarOT T'OTOBHOCTH 06yqalonmxcs{ PYKOBOJACTBOBATLCA
CUCTEMON TO3UTHBHBIX IIEHHOCTHBIX OPHEHTAllMH M pacIIMpEHHUE OMbITa ACSITENbHOCTU Ha e
OCHOBE, B TOM YHCII€ B YaCTH:

1) maTpuoTHYECKOr0 BOCIUTAHUSA:

LIECHHOCTHOTO OTHOLLIEHUS K OTE€YECTBEHHOMY KYJIbTYPHOMY, HCTOPUUYECKOMY U HAYYHOMY
HACJIEUIO, TOHMMAHUS 3HAUYEHUs XUMHYECKOW HAyKH B KH3HU COBPEMEHHOrO OOIIeCTBa,
CIIOCOOHOCTH BIIAJIETh OCTOBEPHON MHGpOpMAIueil 0 MepeoBhIX TOCTHKEHHUSIX U OTKPBITHIX
MHUPOBON U OTEYECTBEHHOM XHMMUH, 3aMHTEPECOBAHHOCTH B HAYUYHBIX 3HaHMSX 00 yCTpoOiicTBe
Mupa 1 oOlIeCTBa;

2) rpaskKAaHCKOr0 BOCIIMTAHMSA:

MPEJICTABICHUS] O COIMAIBHBIX HOpMax M MPaBHJIaX MEXJIMYHOCTHBIX OTHOIICHUN B
KOJIJICKTHUBE, KOMMYHHKaTHBHOﬁ KOMIICTCHTHOCTHU B O6HI€CTBCHHO HOJ'IG?;HOI\/'L
y4eOHO-HCCIIeIOBATENICKON, TBOPUYECKONM W JPYTUX BHUAAX JEATEIBHOCTH, TOTOBHOCTH K
pa3Ho00pa3HON COBMECTHOM JESATEIBHOCTH MPH BHIMOJIHEHUH YYeOHBIX, TO3HABATENIbHBIX 3a/1a4,
BBITIOJTHEHUH XUMHYECKHX OJKCIEPUMEHTOB, CO3JaHUHM YYEOHBIX IMPOEKTOB, CTPEMIICHHUS K
B3aUMOIIOHMMAHUIO W B3aMMOIIOMOIIX B MPOLECCE 3TOU y’—Ie6HOI\/'I JACATCIIbHOCTH, TOTOBHOCTH
OLCHHUBATH CBOE MMOBCACHUEC U ITIOCTYIIKU CBOUX TOBapI/IHIeﬁ C IMO3UIMHU HPABCTBCHHBIX M ITPAaBOBLIX
HOPM C Y4ETOM OCO3HAHUS MOCIEACTBHI MOCTYIKOB;

3) HEHHOCTH HAYYHOTO MO3HAHMS

MHPOBO33PEHUYCCKUE  TPEJCTABJICHUS O  BEHMIECTBE M  XHMHYECKOM  PEaKIIHH,
COOTBETCTBYIOILIME COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKA U COCTABIIAIOLIAE OCHOBY IS
MOHMMAaHUS CYIITHOCTHA HAYYHOU KapTHHBI MUPA, IPEJICTABICHHSI 00 OCHOBHBIX 3aKOHOMEPHOCTSX
pa3BUTHS MPUPOJIBI, B3AUMOCBS3SIX YEIIOBEKA C MPUPOTHON CPEOi, O POIU XUMHUU B TIO3HAHUU
3THUX 3aKOHOMEPHOCTE;



[IO3HABATEJIbHBIE MOTHUBBI, HANpPABJICHHBIC HA IIOJIYYEHUE HOBBIX 3HAHUM MO XUMUH,
HEOOXOUMBIC JIJIsi OOBSCHEHUS HAOJIOIaeMBIX TMPOIECCOB U SIBJICHUMN, IO3HABATEIBHOM,
WH(OPMAIIMOHHON U YUTATEIBCKON KyJIbTYPhI, B TOM YHCIIE HABBIKOB CAMOCTOSITEIILHON PabOThI
C y4eOHBIMU TEKCTaMH, CIIPABOYHOH JUTEpaTypOH, NOCTYNHBIMU TEXHUYECKHUMH CpPEICTBAMU
MH(OPMALIMOHHBIX TEXHOJIOTHI;

UHTEpeC K OOyYeHHI0 W TO3HAHMIO, JIFOOO3HATEIHHOCTh, TOTOBHOCTh U CIIOCOOHOCTH K
camM000pa3oBaHUI0, IPOSKTHOW M HMCCIEAOBATEIBCKON JEATEIBHOCTH, K OCO3HAHHOMY BEIOODY
HAIPAaBJIEHHOCTU U YPOBHs 00yUYeHHS B JajbHEHIIEM;

4) popMHUpOBaHMS KYJIbTYPbI 310POBb:

OCO3HAHUE [IEHHOCTH U3HU, OTBETCTBEHHOI'O OTHOIICHUS K CBOEMY 3/I0POBbIO, YCTAHOBKHU
Ha 370pPOBBIA 00pa3 >KU3HU, OCO3HAHUE TMIOCICACTBUN W HENPHUITHE BPEIHBIX MPHUBBIYCK
(ymoTpeOiieHus aaKorojisi, HAapKOTHUKOB, KYypeHHs), HEOOXOJAMMOCTH COOJIIOACHHS IPaBUII
0€30MacHOCTH NP OOPAIIEHUH ¢ XUMHUYECKUMH BEUIECTBAMH B ObITY U pealbHON KU3HHU;

5) TPy 10BOT0 BOCTIMTAHMS:

MHTEPEC K MPAKTUYECKOMY M3YUYEHHUIO Tpodeccuil U Tpyaa pa3IudHOro poja, YBaXKCHHE K
TPYZy U pe3yJibTaTaM TPYA0BOM I€ATEIbHOCTH, B TOM YHCJI€ HA OCHOBE IPUMEHEHUS IPEIMETHBIX
3HAaHUW 1O XHUMHHU, OCO3HAHHBIM BBIOOP WHAMBUAYAIbHOH TPACKTOPUU MPOJIOIIKEHUS
o0Opa3oBaHus ¢ Y4ETOM JIMYHOCTHBIX HHTEPECOB W CIIOCOOHOCTH K XHMHH, OOIIECTBEHHBIX
MHTEPECOB M TOTPEOHOCTEH, YCHEIHOW MpOopEeCCHOHATBHONW MAEATEeNbHOCTH W Pa3BHTHUS
HEOOXOJUMBIX YMEHUH, TOTOBHOCTh aJalTUPOBATHCS B MPOPECCHOHATBHON CpeIE;

6) 9K0JIOrH4€eCKOr0 BOCIIUTAHUS

HKOJIOTHYECKU 1IeTIECO00pa3HOe OTHOIICHUE K MPUPOEC KaK MCTOYHHUKY KU3HHU Ha 3eMile,
OCHOBE €€ CYIIECTBOBAHUS, MOHUMAHUE IICHHOCTH 3JJ0POBOrO0 M 0€30macHOro obpasa »KHU3HH,
OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY (H3UYECKOMY U TICHXHUYECKOMY 3I0POBBIO,
OCO3HaHHE IIEHHOCTH COOIOICHUS TPaBUI OE30MaCHOTO MOBEACHHS IPU paboTe ¢ BEIIeCTBaMH,
a TaK)Ke B CUTYyAIUAX, YTPOKAIOIINX 3JOPOBbIO U KU3HU JIIOJCH;

CIOCOOHOCTH MPUMEHSTH 3HAHUS, MIOJTydYaeMble P U3YyUYEeHUN XUMHH, TSI PEIICHHS 3a/1a4,
CBSI3aHHBIX C OKpY’Karolleld NPUPOJHON CpEeNoW, JUIsi MOBBIIMICHUS YPOBHSI SKOJOTUYECKOU
KyJbTYPBl, OCO3HAHUS TJI00ATFHOTO XapakTepa SKOJOTHYECKHUX MPOOJIeM U MyTel MX pemieHus
MOCPEJICTBOM METOJIOB XMMUH, IKOJOTHYECKOTO MBIIUICHUS, YMEHUSI PYKOBOJICTBOBATHCSI UM B
MO3HABATEJIbHON, KOMMYHHKATUBHOM U COLMAIIBHOW MPAKTHUKE.

METANPEIMETHBIE PE3YJIbTATHI

B cocraBe MeTampeaMETHBIX pe3yJbTaTOB BBIIEISIOT 3HAYMMBIE IS (OPMUPOBAHUS
MHUPOBO33pEHHUS OOIICHAYYHBIE MOHATUS (3aKOH, TEOPHs, MPUHIIMI, THUIOTE3a, (aKT, CUCTEMA,
MPOIIECC, SKCIEPUMEHT U JPYToe€.), KOTOPhIE MUCIONB3YIOTCS B €CTECTBEHHO-HAYYHBIX yUEOHBIX
mpeaMeTax U MO3BOJISIFOT Ha OCHOBE 3HAHUM M3 ATHX MPEeIMETOB (JOPMUPOBATH MPEICTABICHHUE O
[EJIOCTHOW HAYyYHOW KapTHMHE MHpa, U YHHBEpPCAIbHbIE Y4eOHbIE NEHCTBUS (IIO3HABaTEIbHBIE,
KOMMYHUKATHUBHBIE, PETYJSITUBHBIE), KOTOpPhIE 00ecreunBarOT (POpMUpPOBAHUE TOTOBHOCTH K
CaMOCTOSITEIbHOMY TUTAHUPOBAHUIO M OCYIIIECTBICHUIO YI€OHOH JACSITEIHHOCTH.

Ilo3naBaTe/ibHBbIE YHMBePCAJIbHbIE YueOHbIe 1eHCTBUS

ba3zoBble Jlornyeckue 1eMcTBUA:

YMEHHUS WCIOJIb30BaTh MPUEMBI JIOTUUECKOTO MBIIUICHUS TP OCBOCHUW 3HAHUM:
PacCKpBIBATh CMBICT XUMUUECKUX TTOHATHH (BBIICISTH UX XapaKTepPHbIC TPU3HAKH, yCTAaHABINBATh
B3aMIMOCBSI3b C APYTUMHU TOHSTHUSMHU), HUCIIOJIB30BATh TMOHSATUS Ui OOBSICHEHUS OTAEIbHBIX
(GakKTOB U SBJICHUI, BBIOUPATh OCHOBAHHS U KPUTEPHH JJIS KITaCCU(DUKAIIMN XUMHUECKHUX BEIECTB
U XMMHUYECKUX DPEaKIMi, ycTaHABIMBaTh MPUYMHHO-CIICJCTBEHHBIE CBSI3U MEXIy OOBEKTaMu



U3y4YEHUs], CTPOUTH JIOTMYECKHE PACCYXkAEHUS (MHAYKTUBHBIC, NEAyKTHUBHbIE, IO AHAJIOTUH),
JIeJ1aTh BbIBOJIbI U 3aKJIFOUEHUS;

YMEHHE MPUMEHATH B IMPOLIECCE MO3HAHMS MOHATUS (MPEAMETHBIE U METalpEeIMETHbIE),
CHUMBOJIMYECKHE (3HAKOBBIE) MOJEIM, HCIOJIb3yeMble B XHMMHHU, NPEOOpPa30OBBIBATH IIHPOKO
IPUMEHSEMbIE B XUMHM MOJEIIbHBIE MPEICTABICHUS — XMMUYECKUH 3HAK (CMMBOJI 3JIEMEHTA),
XUMHYecKkass (GopMysia M YypaBHEHHE XHMHYECKOM peakuud — NpU pElIeHHH Yy4eOHO-
[IO3HABATEJIbHBIX  3a/a4, C Y4YETOM OTHUX MOJEIbHBIX NPEICTABICHUNH BBIABIATH U
XapaKTepu30BaTh CYIIECTBEHHbIC MPU3HAKU H3y4aeMbIX OOBEKTOB — XMMHYECKUX BELIECTB U
XMUMHUYECKHX PEaKLui, BBIABIATH OOIIME 3aKOHOMEPHOCTH, NMPUUYMHHO-CICACTBEHHBIE CBS3U U
IIPOTUBOPEYMS B U3yUaEMBbIX IIPOLECCAX U SIBICHUSIX.

Ba3oBble uccienoBarebckue 1eiCTBHUS:

YMEHHE HCIOJb30BATh MOCTABJIEHHbIE BOIPOCHl B KAayeCTBE MHCTPYMEHTa IMO3HAHUSA, a
TaKKe B KayeCTBE OCHOBBI Ul (OPMHUPOBAHUS TMIIOTE3bl IO IPOBEPKE MPAaBUIBHOCTU
BBICKA3bIBAEMBIX CYXICHMIA;

IpUOOpPETEHUE OMbITa MO IJIAHUPOBAHUIO, OPraHU3AlMM M IPOBEACHHUIO YUYEHHYECKHX
9KCHEPUMEHTOB, YMEHHE HA0II01aTh 3a X0/10M IPOLIecca, CaMOCTOSITEIbHO IPOrHO3UPOBATh €TI0
pe3yabTar, (opMyIMpOBaTh OOOOLIEHHS W BBIBOJBI IO pe3ysibTaTaM IPOBEAEHHOIO OIbITA,
MCCIIEIOBaHMSI, COCTABIIATH OTYET O MPOAETAHHOM padoTe.

Pa6ora ¢ undpopmanmeii:

yMEHUE BbIOUpaTh, AHATU3UPOBATh U HHTEPIPETUPOBATh MH(DOPMALIMIO PA3IMUHBIX BUI0B
U GOpM IIPEICTABICHUS, OTYYaeMY0 U3 pa3HbIX HCTOYHUKOB (Hay4YHO-TIOMYJISIpHAs JIUTepaTypa
XUMHUYECKOI'0 COZIEpKaHus, CIIpaBOYHbIE MocoOus, pecypchl IHTepHeTa), KpUTHUECKU OLIEHUBATh
IPOTUBOPEUYUBYIO U HEJJOCTOBEPHYIO HH(POPMALIHIO;

YMEHHE MPUMEHATh Pa3IMuHble METObl U 3alPOCH] MIPH MOUCKE U 0TOOpe MHPOPMALIUU U
COOTBETCTBYIOIIUX JAHHBIX, HEOOXOAMMBIX JJIsl BBIITOJHEHHS yUE€OHBIX U MO3HABATEIbHBIX 33a4
OnpeAeNéHHOr0 THIMA, NMPUOOPETEeHHE OmbITa B O0JIACTH HCIOJB30BaHUSA HH(OPMAIMOHHO-
KOMMYHHMKATHUBHBIX TEXHOJIOTHH, OBJIaJIeHUE KYJIbTYpPO aKTUBHOTO MCIIOJIb30BAHUS Pa3IMUHBIX
IIOUCKOBBIX CHCTEM, CaMOCTOSATENbHO BBIOMpPATh ONTUMAIbHYIO (OpMy mpeacTaBIeHUS
UHGOpPMALlMM U WUIIOCTPUPOBATH pelllaeMble 3a/laud HECIOKHBIMH CXEMaMH, JAHarpaMMaMH,
apyrumu popmamu rpa@uKu 1 UX KOMOUHALUSAMU;

YMEHHE HCMOJIb30BaTh M AHAIM3UPOBATh B Ipollecce Y4eOHOH U HCCiel0BaTeNbCKON
NeSITeIbHOCTH HH(POPMALIHMIO O BIHUSHUM MPOMBIIUIEHHOCTH, CEIbCKOI0 XO35HCTBA U TPAHCIIOPTa
Ha COCTOSIHME OKPYKAOLIEH PUPOIHON CPEBI.

KomMmyHukaTHBHBIE yHHBepcaibHble yueOHbIe JeHCTBUSA:

YMEHHsSI 3aJlaBaTh BOIPOCH (B XoJe Auanora u (Wiu) JUCKYCCHH) IO CYIIECTBY
oOcyxmaeMoll TeMmbl, (HOPMYITUPOBaTh CBOM MPEJIOKEHUS] OTHOCUTENIBHO BBIIOJHEHUS
IIPEI0KEHHON 3a1a4H;

YMEHHUSI IPECTABIIATH MOJyUYEeHHbIE PE3YJIbTaThl T03HABATEIHHON JAESITEIbHOCTH B YCTHBIX
U THUCbMEHHBIX TEKCTax; JeNaTh IMPE3CHTALUI0 PEe3yJbTaTOB BBINOJHEHUS XHUMHUYECKOTO
JKCIepUMeHTa (Ja0opaTOpPHOTO OMbITa, J1a0OPaTOPHOW pPAaOOTHI MO HCCIEIOBAHUIO CBOWCTB
BEIIIECTB, YU€OHOT O MMPOEKTa);

yMEHHsI y4eOHOTO0 COTPYJHHUYECTBA CO CBEPCTHUKAMH B COBMECTHOI IMO3HABAaTEIbHOU U
HCCJIEIOBATENBLCKON N1eATEIbHOCTH MPU PELICHUH BO3HMUKAIOMIMX MpoOJieM HAa OCHOBE yuéTa
OOIIMX HWHTEPECOB U COTJacoBaHMs MO3MLUN (00CYXkIeHHs, OOMEH MHEHUSMH, «MO3TOBBIE
LITYPMBI», KOOPAUHALIUS COBMECTHBIX JE€HCTBUM, ONPEAEICHUE KPUTEPUEB IO OLICHKE KauecTBa
BBITIOJITHEHHOW pabOThI U IpyTHe).



PeryasiTuBHble yHHBepcaJibHble YUeOHbIE 1eCTBHS:

YMEHHE CAMOCTOATEIBHO ONPEIEISATh LEIU AESITEIbHOCTH, IJIAHUPOBATh, OCYLIECTBIISITD,
KOHTPOJIMPOBaTb W INPU HEOOXOAMMOCTH KOPPEKTHPOBAaTh CBOIO JEATEIBbHOCTb, BBIOMpPAThH
HaunOoJsee 3P PeKTUBHBIE CIIOCOOBI pellIeHHs] yUYEOHBIX U [T03HABATEIbHBIX 3a/1a4, CAMOCTOSITEIbHO
COCTaBJIATh UM KOPPEKTUPOBATH NPEJIOKEHHBIN aJITOPUTM JEHCTBUM IIPH BBIITOJIHEHUY 3alaHUI
Cc y4€TOM NOJy4YeHHS HOBBIX 3HAHUM 00 M3yyaeMbIX OOBEKTaX — BEIIECTBAX M PEAKLHUSAX,
OLICHUBATh COOTBETCTBUE MOJIYYEHHOI'O PE3yJIbTaTa 3asBJICHHOMN LI€JIH, YMEHHE UCIOJIb30BaTh U
AHAJIN3UPOBATh KOHTEKCTHI, IPEAJIaracMble B YCIOBUH 3aJaHUM.

INPEAMETHBIE PE3YJIBTATbBI

B cocraBe mnpeaMETHBIX pe3yNbTAaTOB IO OCBOCHHUIO OO0S3aTENILHOTO COJACPKAHMUSA,
YCTaHOBJICHHOTO JaHHOW (QenepanbHOil pabodeil mporpaMMoOi, BBIICTSIOT: OCBOCHHBIC
o0yyarolMMUCS HayyHble 3HAaHUS, YMEHUS M CIOCOObI JeHCTBUMH, cnenuduueckue A
OpeaMETHOW 00sacTu «XUMUs», BUIBl JEATEIbHOCTH IO IOJYYEHHUIO HOBOIO 3HAHUS, €ro
UHTEPIPETALNH, TPEOOPA30BAHUIO U IPUMEHEHHUIO B PA3IIMUHBIX YYEOHBIX U HOBBIX CHTYaIIUsX.

K konny oOyuenus B 8 kiacce mpeaMeTHbIE pe3yibTaThl HA 0a30BOM YpPOBHE JOJIKHBI
OTpakaTb C(HOPMUPOBAHHOCTD y OOYYAOLINXCS YMEHUH:

® pacKpbIBaTh CMBICI OCHOBHBIX XMMHMYECKUX MOHITHM: aTOM, MOJIEKYJIa, XUMUYECKHUM
3JIEMEHT, MPOCTOE BEIIECTBO, CIIOXKHOE BEIECTBO, CMech (OJHOPOAHAsA U
HEOJHOPO/HAs), BaJEHTHOCTb, OTHOCUTEIbHAas aTOMHasi M MOJEKYJspHas Macca,
KOJIMYECTBO BELIECTBA, MOJIb, MOJIIPHAsI Macca, MaccoBasi A0JIsl XUMUYECKOTO AJIEMEHTa
B COGAUHEHMH, MOJSIPHbII 00BEM, OKCUA, KHUCIOTa, OCHOBAaHUE, COJb,
3JIEKTPOOTPHULIATEIBHOCTD, CTEIIEHb OKUCIICHUS, XUMHUYECKas peaKiys, KI1acCUpUKaLHs
peaKuuil: peakluu COCIMHEHUS, PEAKLIUU Pa3JI0KEHMSI, PEaKIIMK 3aMEIICHUs], peaKLun
o0MeHa, 7K30- U SHIAOTEPMHUUYECKUE PEaKIuu, TEIUIOBOM 3P deKT peakuuu, SApo aToMa,
AIIEKTPOHHBIN CIIOM aroma, aToMHas opOuTalb, pajuyCc aromMa, XUMHUYEcKas CBS3b,
NOJIIpHAsl M HEIOJIIpHAsi KOBAJICHTHAs CBs3b, MOHHAs CBS3b, UOH, KaTUOH, AHUOH,
pacTBOp, MaccoBas J0J1s1 BelecTBa (MPOLIEHTHAs KOHIIEHTPALUs) B paCTBOPE;

® WUIIOCTPUPOBATH B3aMMOCBSA3b OCHOBHBIX XMMHUYECKHX MOHITHUH W TIPUMEHATH 3TH
MOHSTHS IIPH ONTUCAHUU BEILECTB U UX MPEBPAIIECHUN;

® CNOJIb30BaTh XUMHUYECKYIO CHMBOJIMKY JUIsI COCTaBJIeHUS (OpPMYJ BELIECTB H
YPAaBHEHUN XUMUYECKUX PEAKIUH;

® OmIpeleNsIThb BaJE€HTHOCTh aTOMOB JJIEMEHTOB B OMHAPHBIX COEIMHEHUSX, CTEIEHb
OKHUCJICHHUS JJIEMEHTOB B OWHApHBIX COEIMHEHUSX, MPHUHAJJIEKHOCTh BELIECTB K
onpeAenéHHOMY KJlaccy COEQUHEHHH 1o ¢opMmyiaMm, BHJI XHUMHUYECKON CBS3U
(KOBaJIeHTHasi U MOHHAs) B HEOPTaHMUECKUX COEIMHEHUSX;

e packpsiBath cMbica Ilepuoguueckoro 3akona JI. . MenneneeBa: 1eMOHCTpUPOBAThH
NOHMMAHHE MEPUOJUYECKON 3aBUCHUMOCTH CBOMCTB XMMHUYECKHX 3JIEMEHTOB OT HX
nosioxkeHuss B Ilepmonnueckoil cucTeMe, 3aKOHOB COXPAHEHHS MAacChl BEILECTB,
MOCTOSTHCTBA COCTaBa, aTOMHO--MOJIEKYJISIPHOTO YUEHHUsI, 3aKOHAa ABOTaJipo;

® ONUCBHIBATh U XapakTepu3oBaTh TaOaMuHyto ¢opmy Ilepuonnyeckoil cucreMsl
XUMHYECKHX DJIEMEHTOB: pa3linyaTh IMOHATUS «IJaBHas moArpymma (A-rpynmna)» u
«mobounass mnonrpynmna (b-rpynma)», manble u OoiblIe NEPUOJIbI, COOTHOCHUTH
0003HaueHHsI, KOTOpble UMeloTcs B Tabmuue «llepuonndeckas cucremMa XMMHYECKHX
anemeHToB J[. 1. MeHnneneeBa» ¢ YMCIOBBIMM XapaKTEPUCTUKAMHU CTPOEHUS aTOMOB
XUMHYECKHX DJIEMEHTOB (CocTaB M 3apsj sjapa, oO0IIlee YHCIO 3JIEKTPOHOB U
pacrpeneseHue UX 10 3IEKTPOHHBIM CII0SIM);



KJIaCCU(UIIUPOBATh XUMUYECKUE AJIEMEHThI, HEOPraHMUECKHUE BEIECTBA, XUMUYECKUE
peakiuu (IO YHCIy W COCTaBY YYacTBYIOIIHMX B PEAKIMH BELIECTB, MO TEIUIOBOMY
sbdexry);

XapaKTepu30BaTh (OMUCHIBATh) OOIIME XWMHUYECKHE CBOWMCTBA BEIIECTB Pa3IMYHBIX
KJIACCOB, IIOATBEpP)KJAas  ONMCAaHUE IIpUMEpPaMH  MOJIEKYJSIPHBIX  yPaBHEHUU
COOTBCTCTBYIOIINX XUMHUYCCKUX peaKHHﬁ;

IIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBHUCHUMOCTH OT MX Kaue€CTBEHHOT'O COCTaBa,
BO3MOXHOCTHU MMPOTCKAHUA XUMHUYCCKUX HpeBpaH_IeHI/Iﬁ B Pa3JIMYHBIX YCIIOBUSAX;
BBIUHCIISTH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO M MOJISPHYIO MacChl BEIIECTB, MAaCCOBYIO
JIOJIF0 XMMHUYECKOT0 3JIeMEHTa 1Mo (opMyJie COeIMHEHHsI, MACCOBYIO JIOJIIO BEIIECTBA B
pacTBope, MPOBOJUTH PACUEThI 10 YPAaBHEHUIO XUMUYECKOM peakluu;

MNPUMCHATH OCHOBHBIC OIICpallun MBICIIUTEILHOU ACATCIIPHOCTH — aHaJIu3 U CHHTEC3,
cpaBHEeHHE, 0000IIEeHNE, CUCTEMATH3alUI0, KIACCH(UKAIUIO, BBISIBICHUE MPHUUYUHHO-
-CJICACTBCHHBIX CBsI3el — AJIL U3YyUYCHHA CBOMCTB BCHICCTB U XUMHNUYCCKHUX peaKHHﬁ,
€CTECTBCHHO-HAY4YHBIC METOIbI TIO3HAHMSI — HAOIOICHHE, U3MEPEHHE, MOJICIINPOBAHHE,
AKCIIEPUMEHT (peabHbI U MBICICHHBIN);

CleoBaTh IMpaBWJIaM TOJb30BAHUS XUMHYECKOW TMOCyI0i © JabopaTopHBIM
o0opysoBaHHEM, a TaKXke IMpaBWIaM OOpallleHUs C BEIIECTBAMHU B COOTBETCTBHH C
WHCTPYKUHUSMU MO BHIMOJTHEHUIO J1a00paTOPHBIX XUMUYECKUX OMBITOB I10 MOJTYYSHHIO U
coOMpaHHI0 Ta3000pa3HBIX BEHIECTB (BOJOPOJA W KHUCIOpPOAA), IPHUTOTOBJICHHUIO
pacTBOPOB C ONPEAECIEHHON MAacCOBOM JI0JIEN paCTBOPEHHOTO BEILIECTBA, MIJIAHUPOBATH
U MIPOBOAMTH XUMHUYECKHE IKCIIEPUMEHTHI 10 PACIIO3HABAHUIO PACTBOPOB IlIETouYeH U
KHUCJIOT C TIOMOIIbIO HHIUKATOPOB (JIakMycC, peHoI(TallenH, METUIIOPAHK U APYyTHE).

K koHiy oOydeHus B 9 kjacce IpeaMETHbIE pe3ybTaThl HA 0a30BOM YpPOBHE JOJIKHBI
oTpaxarb cHOPMUPOBAHHOCTh Yy O0YyHAIOIINXCSI YMEHUI:

pPacKpbIBaThb CMBICI OCHOBHBIX XUMUYECKHUX IMOHATHUN: XUMUYECKHH DJIEMEHT, aTOM,
MOJIEKYJIa, NOH, KATHOH, aHUOH, IIPOCTOE BEUIECTBO, CIIOKHOE BEIIECTBO, BAJICHTHOCTb,
JJIEKTPOOTPULIATENIBHOCTD, CTEIEHb OKHUCIEHUS, XUMUYECKas peakLMs, XUMHUYECKas
CBSI3b, TEIUIOBON 3((EKT peakiuu, MOJb, MOJSIPHBIA 00BEM, pPacTBOp, DIEKTPOJIUTHI,
HERJIEKTPOJIUTHI, DJIEKTPOJIUTHYECKAss JUCCOLMAIMUS, pEeaklUWd HMOHHOrO OOMEHa,
KaTajau3aTop, XUMHUYECKOE paBHOBECHE, OOpaTHMble W HEOOpaTUMBbIE pEaKIIUH,
OKHCIIUTEIbHO-BOCCTAHOBUTEIIBHBIE ~ PEAaKIUU,  OKHUCIUTEIb,  BOCCTAHOBUTEIb,
OKHCJICHME€ M BOCCTaHOBJIEHUE, AIJIOTPONMs, aM(OTepHOCTb, XMMHUYECKas CBS3b
(KoBaJIeHTHasl, HOHHAs, MeETaJJIM4ecKas), KpUCTaJUIMUecKas peléTKa, KOppo3Hs
METaJUIOB, CIUIABBI, CKOPOCTh XUMHUYECKOM pEeakluH, MPEeAebHO JIOIyCTUMAas
xoHueHTpauus [T/IK BemecTsa;

WJUIFOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XMMWYECKUX IIOHATHUM MU IMPUMEHATH JTU
MIOHATUS IIPU ONIMCAHUU BEILECTB U UX IIPEBPALCHUN;

HCIIOJIb30BaTh XMMHYECKYI0 CHMBOJIMKY JJIsi COCTaBJi€HHUS (OpMyd BeEIIeCTB U
YPaBHEHUN XUMUYECKUX PEAKIUH;

ONpENENATh BAJICHTHOCTh M CTENEHb OKUCIEHUS XUMHUYECKHX JJEMEHTOB B
COCIMHEHUAX PA3JIMYHOIO COCTaBa, INPUHAICKHOCTh BELIECTB K ONPEAEIEHHOMY
KJIacCy COCIMHEHHWH 1o ¢dopMysaMm, BUJ XUMHUYECKOW CBsI3U (KOBAJICHTHAs, MOHHAs,
METaJIJIMYecKasl) B HEOPraHMYECKHX COEIMHEHUSX, 3aps)l HOHA MO0 XHUMHYECKOH
dopmye, Xxapakrep cpelbl B BOAHBIX PAaCTBOPAaX HEOPraHWYECKUX COCTUHEHUH, THI
KPUCTAJUIMYECKON PEIETKA KOHKPETHOTO BEILIECTBA;



packpbiBaTh cMbich [lepunoandeckoro 3akona JI. . MenneneeBa u 1€MOHCTPUPOBATh
€ro NMOHMMAaHME: OMUCHIBATH U XapaKTepu3oBaTh TabnuuHyio dopmy Ilepuoanueckoit
CHUCTEMbl XMMHUYECKHX OJJIEMEHTOB: pa3jiuyarTh MOHATUS «rJlaBHas noxarpymma (A-
rpymmna)y u «mnobouyHas mnoxarpymnma (b-rpynma)», Mamble W OONbIINE TMEPHOABI,
COOTHOCUTbH 0003HAUEHUS, KOTOPHIE UMEIOTCS B IEPUOINYECKON TaOIHIIE, C YUCIOBBIMU
XapaKTePUCTHKAMU CTPOCHHSI aTOMOB XMMHUYECKUX JIEMEHTOB (COCTaB U 3apsll sAapa,
o0Iiee YuCIo AJIEKTPOHOB U PACIIPEACTICHUE MX MO JCKTPOHHBIM CJIOSIM), OOBSCHATH
o01I1e 3aKOHOMEPHOCTH B HM3MEHEHHHM CBOMCTB SJEMEHTOB M HUX COCJAMHEHU B
npejienax MajlbIX NEPUOO0B U TNIABHBIX MOJATPYII ¢ YUETOM CTPOCHHUS UX aTOMOB;
KJIaCCU(UIIUPOBATh XUMUYECKUE AJIEMEHThI, HEOPraHMUYECKHUE BEIECTBA, XUMUYECKUE
peakiuu (IO YHCIy W COCTaBY YYacTBYIOIIMX B PEAKIMH BELIECTB, MO TEIUIOBOMY
3¢ dexTy, 10 U3BMEHEHUIO CTENeHEH OKUCICHHSI XUMHUUECKUX 3JIEMEHTOB);
XapaKTepu3oBaTh (OMUCHIBaTh) OOIIME W cHenu(UYecKne XUMHUYECKHE CBOWCTBA
MPOCTBIX U CIOKHBIX BEIIECTB, MOATBEPK/as OMKUCAHUE TPUMEPAMU MOJIEKYIISIPHBIX U
MOHHBIX YPaBHEHUHN COOTBETCTBYIOIMIMNX XUMUYCCKUX PEAKIUH;

COCTaBJIATh YPABHEHHUS JICKTPOJIUTHUYECKON JUCCOUMALMU KUCIIOT, IIEJI0UYEH U COJIEH,
IIOJIHBIE U COKpPALIEHHBIE YPAaBHEHUS pPEeaKLMi HOHHOrO OOMEHA, YpaBHEHUS pEaKlUid,
MOJATBEPXKJAIOIIUX CYIIECTBOBAHME TE€HETUYECKOM CBA3M MEXAYy BEIleCTBAMHU
pa3IMYHBIX KJIACCOB;

PacKpbIBaTh CYIIHOCTb OKHCIIUTEIbHO-BOCCTAHOBUTENbHBIX PEAKIUN IOCPEICTBOM
COCTaBJICHUS JIEKTPOHHOT0 OajaHca ITUX PeaKIuii;

IIPOrHO3MPOBATh CBOWMCTBA BELIECTB B 3aBHCHUMOCTH OT HUX CTPOEHHUS, BO3MOXHOCTHU
MPOTEKAHUS XUMHUYECKUX MPEBPAILICHUN B Pa3IMYHBIX YCIOBUSAX;

BBIUNCIISTH OTHOCUTENBHYIO MOJIEKYJISIPHYIO M MOJISPHYIO MAcChl BEILIECTB, MACCOBYIO
JIOJIF0 XMMHUYECKOT'0 3JIEMEHTa 1o (hopMyJie COeJMHEHNUs, MACCOBYIO JIOJIIO BEILECTBA B
pacTBope, MPOBOJUTH PACUYETHI IO YPABHEHUIO XUMHUUECKON peaKity;

coOnrofarh MpaBuia MOJb30BAHUS XHMHUYECKOM TMOCyIoll u  JabopaTOpHBIM
o0opys0OBaHHEM, a TaKKe MpaBuia oOpallleHus C BEIIECTBAMU B COOTBETCTBUHU C
WHCTPYKIUHUSMU TIO BHITMIOJTHEHUIO 1a00paTOPHBIX XUMUYECKUX OTIBITOB IO MOYYEHUIO U
coOMpaHHIo ra3000pa3HBIX BEIIECTB (aMMHUAaKa U YTJIEKHCIIOTO ra3a);

IPOBOAMTH PEAKIMH, MOATBEPHKAAIOIINE KaUECTBEHHBIN COCTaB PAa3JIMYHBIX BELIECTB:
pacro3HaBaTh ONBITHBIM MyTEM XJIOpHI-, OpoMHI-, MOAMUI-, KapOoHat-, (ocdart-,
CUJIMKAT-, Ccynb(ar-, THAPOKCUI-UOHBI, KATHOHHl AMMOHHS W HMOHBI H3yUYEHHBIX
METaJIJIOB, IPUCYTCTBYIOIINE B BOAHBIX PACTBOPaX HEOPraHMYECKHUX BEIIECTB;
MPUMEHSATh OCHOBHBIE OMNEPALMH MBICIUTEIBHON JESITENIbHOCTH — aHAJU3 U CUHTE3,
CpaBHEHME, 0000IleHHe, CHCTEeMAaTH3allhi0, BBIABIECHUE MPUUYMHHO-CIIEACTBEHHBIX
CBSI3€M — JUIsI M3Y4YEHHUs] CBOMCTB BEIIECTB U XUMHUYECKUX pPEaKLMid, €CTeCTBEHHO-
HAyYHBIE METObI IO3HAHUS — HAOIOICHHE, U3MEPEHUE, MOICTTUPOBAHUE, YKCIIEPHUMEHT
(peasbHBIN U MBICJIEHHBIH).



TEMATHYECKOE IINTAHUPOBAHHME

8 KJIACC
KoanuyecTBO 4acoB
Ne HaumeHoBaHue pa3jieioB u duekTpoHHbIE (LM (pPOBbHIE)
n/m TeM MPOrpamMMbl Bcero Kourpoaeunie Hpaxrueckue o0pa3oBaTe/ibHbIE PeCYpPChI
padoThI padoThI
Paznei 1. IlepBonayanbHble XUMHYECKHE TIOHATHUS
Xumus — BakHas 00J1acTh
11 €CTECTBO3HAHUS U 5 2 bubmuoreka [{OK
PAKTUYECKOMN IeATEILHOCTH https://m.edsoo.ru/7f41837c
yesoBeKa
12 BeitectBa 1 XMUMH4Y€ECKHE 15 1 bubnunoreka LIOK
peakiuu https://m.edsoo.ru/7f41837c
Hroro no pazneny 20
Pa3nen 2. BaxkHeiine npeacTaBuTe/ M HEOPraHMYECKUX BelleCTB
21 Bosayx. Kucnopoa. [Tonsitue 5 bubnmorexa LIOK
00 okcuaax https://m.edsoo.ru/7f41837c
99 Bonopon.Ilonsitue o 8 1 bubmnoreka IIOK
KHCJIOTaX M COJISX https://m.edso0.ru/7f41837¢c
53 Boga. PactBopsl. [lonsitue 06 5 1 1 bu6muoreka [JOK
OCHOBAHMAX https://m.edsoo.ru/7f41837¢c
24 OCHOBHBIE KJIACChI 11 1 1 bubmuoreka [{OK
HEOPTaHMYECKUX COSIMHEHHIA https://m.edsoo.ru/7f41837c
Hroro mo pazneny 30

Pazpnen 3. Ilepunoanueckuii 3axkon u [lepuoguyeckasi cucrema xumnueckux 3jaemMeHToB /. . MennesneeBa. CTpoeHne aToMOB.
Xumuueckas cBsizb. OKNCINTETbHO-BOCCTAHOBUTEIbHbIE PeAKIIHUU



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
[lepuonnueckas cucrema

bu6nmoreka [IOK
3.1 XUMHYECKHX d1eMeHTOB J[. U. 7 https://m.eds0o.ru/7f41837¢
Mengaene-eBa. CtpoeHue
aroma
XHUMHUYECKas CBI3b.
3.2 OKHCIUTETBHO- 8 bubmmorexa LIOK
https://m.edso0.ru/7f41837¢c
BOCCTaHOBUTEJIbHBIE PEAKLIMH
Voo 1o paszeny 15 bubmmoreka [JOK
https://m.edsoo.ru/7f41837¢c
PesepBHOE Bpems 3 bubmmorexa [IOK
https://m.edso0.ru/7f41837¢c
OBIIEE KOJIMYECTBO YACOB 68

I10 ITPOIT'PAMME



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

9 KJIACC

KosunvecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3ieioB U TeM ungpposbIe
Ne i/mn P Konrpoubusie IIpakTHueckue (mpp )
NPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsbl
Pa3znea 1. BemecTBo 1 XUuMH4YeCKHe peakuuu
[loBTOpEeHue u yrimyOneHue 3HaHUM bubnnorexa [HOK
11 5 1
OCHOBHBIX Pa3JIelIoB Kypca 8§ Kiacca https://m.edso0.ru/7f41a636
12 OcHOBHBIE 3aKOHOMEPHOCTH XUMHYECKHUX 4 bubnnoreka [JOK
' peaxiui https://m.edsoo.ru/7f41a636
DIEKTPOTUTHIECKAS JUCCOIHAITHSI. bubnuorexa [JOK
13 8 1 1
XUMHYECKUE PEAKIH B PACTBOPax https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Paznen 2. HemeTanibl M X coeIMHEHUS
21 OO011ast XapaKTepUCTHKA XUMHUECKUX 4 1 bubnuoreka [IOK
' anemenToB VIIA-rpynmsl. ["anorens https://m.edsoo.ru/7f41a636
| S|
' PYHIHL -€P https://m.edsoo.ru/7f41a636
COEIIMHEHUS
23| otewertos VAapynis. Aser foogop 7 ; BumoreallOK
' PYHIEL ’ P https://m.edsoo.ru/7f41a636
WX COCIMHEHUS
24| oneuemmos IV Acepymma. Yraeponn : 1 ,  bomorealloK
' ) PYIIEL poA https://m.edso0.ru/7f41a636
KPEeMHHUHN ¥ UX COCTUHECHUS
Htoro no pazneny 25



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

Pa3zgen 3. MeTaajabl M HX COeTMHEHUA

3.1 OO011e CBOMCTBA METAILIIO 4 bubamorexa IOK
) He CBOMCTBA MET B
B o https://m.eds00.ru/7f41a636
. bu6mmoreka [IOK
3.2 Baxxuelinme Metayuibl 1 UX COEIUHEHUS 16 https://m.eds0o.ru/7f41a636
Wroro mo pazneny 20
Pasnen 4. Xumus u okpy:xaomas cpeaa
4.1 BerntecTBa 1 MaTepuabl B J)KU3HU YEJIOBEKA 3 bubmorexa HOK
' B p https://m.edso0.ru/7f41a636
Wroro mo pazneny 3
PesepBHOE BpeMs 3 bubmorexa HOK
p p https://m.edsoo0.ru/7f41a636
OBHIEE KOJIMYECTBO YACOB I10 68

ITPOTPAMME



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

IHOYPOYHOE IINTAHUPOBAHHME

8 KUIIACC
N KounyecTBO 4acoB Jlara DJIeKTPOHHBbIE HU(POBHIE
, Tema ypoxa Konrpouabnsie IIpakTnyeckue oOpaszoBaTe/IbHbIE
n/n Bceero H3Y4YeHH S
padoTbI padoThbI pecypchl

1 [Ipeamer xumun. Pons xumuu B 1 bu6nmorexa LIOK
JKH3HH 4yesloBeka. Tena u BerecTra https://m.edsoo.ru/ff0d210c

2 IlousTne o MeTo1ax IMO3HAHUS B 1 bu6nmorexa LIOK
XUMHHA https://m.edsoo.ru/ff0d227e
[IpakTuueckast padora Ne 1

3 «IIpaBuna paboTsl B 1abopaTopuu 1 Bbu6moteka [JOK
U IPUEMBI 0OpaIlEHHS C https://m.edsoo.ru/ff0d23dc
71a060paTOPHBIM 000PYTOBAaHUEM)

4 YucTele BemecTBa U CMECH. 1 bubmmoteka IIOK
CriocoObl pa3ziesieHus: cMecei https://m.edsoo.ru/ff0d26ca
ITpakTuueckas padbora Ne 2

5 <<1£)a3z[eneicne cﬁefsﬁ (IJ{\; puMepe 1 Bubmmorexa IOK

. https://m.edsoo.ru/ff0d28c8
OUYMCTKH MTOBAPEHHOM COMIM)»

6 ATOMBI 1 MOJIEKYJIBI 1 Bubmmorexa HOK

https://m.edsoo.ru/ff0d2a6c

7 XuMHU4decKue 3J1eMEHTHI. 3HaK! 1 but6mmorexa [IOK
(CMMBOJIBI) XHMHYECKHX JIEMEHTOB https://m.edsoo.ru/ff0d2be8

8 [IpocTbie 1 clOKHBIE BELIECTBA 1 bubmorexa HOK

https://m.edsoo.ru/ff0d2a6c

9 ATOMHO-MOJIEKYJIIPHOE yUEHUE 1 Bubmmorexa HOK

https://m.edsoo.ru/ff0d2d50



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
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2d50

3aKOH IOCTOSIHCTBA COCTaBa
BellecTB. XUMuyeckas popmyiia.

bub6nmmoreka [IOK

10 BaneHTHOCTE aTOMOB XMMHUYECKUX https://m.edsoo.ru/ff0d2eae
3JIEMEHTOB
OtHOcHTENbHAs aTOMHAs Macca.
11 OTtHocHTEIbHASI MOJIEKYJISIPHAS Bubmmorexa IOK
https://m.edsoo.ru/ff0d323c
Macca
12 MaccoBas 10JIs1 XUMHAYECKOTO bubnunoreka LIOK
SJIEMEHTA B COCAUHCHHIH https://m.edsoo.ru/ff0d350c
13 KonnuectBo BemecTBa. MoJIb. bubnmoreka LIOK
MonsipHast macca https://m.edsoo.ru/ff0d5230
14 du3nyecKrue U XUMUYECCKHE bubnunoreka LIOK
ABJICHHS. XUMHYECKast PEaKIIHs https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haky n yCIIOBHsI POTEKAHUS bubmmnoreka HOK
XMUMHYECKUX PeaKIui https://m.edsoo.ru/ff0d3al16
16 3aKOH COXpaHEHUs1 MacChl BEIIECTB. bubnnorexa [JOK
XUMHUYECKUE YpaBHEHUS https://m.edsoo.ru/ff0d3b88
Brrancnenus konmmaecTBa, MacChl
17 BEIL[ECTBA 10 YPABHEHUAM bubmmorexa LIOK
N https://m.edsoo.ru/ff0d5708
XUMHUYECKHUX PEaKIIHii
Knaccudukanuss XuMHYECKHX
18 peaKumgI) (coeHm/IHeHI/Is{ bubmmorexa LIOK
’ https://m.edsoo.ru/ff0d3f34
pa3lIoKEeHUs, 3aMEIIEeHUsI, 0OMEHa)
M. B. JIoMOHOCOB — y4€HBIN- BuGmorexa LIOK
19 sHukiIoneaucT. O000mEeHe n

cUCTeMaTHU3anus 3HaHUHU

https://m.edsoo.ru/ff0d40c4



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
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KonTtponsnas padora Nel o treme

20 «BemiecTBa 1 XUMHYECKHE bubmmorexa LIOK
https://m.edsoo.ru/ff0d4290
peaKIum
Boznyx — cMech razos. CocTaB
21 Bosl)[:[;/xa. Kucnopon — snement u buomorexa LIOK
https://m.edsoo.ru/ff0d448e
npoctoe BeuiecTBo. O30H
dusnyecKkrue 1 XUMUICCKHIE
29 CBOICTBa KHCIIOPO/a (peaKUU Bbu6moteka [JOK
okwucienus, ropenue). [lonstue 06 https://m.edsoo.ru/ff0d4614
OKCHJIaX
CriocoOblI MoTy4YeHHsI KUCIIOpO/1a B
23 nabopaTopuu ZI HpOMBIIHJ'IerHOI::TI/I. bubmroreia LIOK
https://m.edsoo.ru/ff0d497a
[IpumeHenue kucnopoaa
TennoBoil 3¢ ekt XuMuIecKoi
€aKIINH, IIOHATHE O
24 EepML(I)XI/IMI/I‘leCKOM YpaBHEHUU bubmoreia LIOK
’ https://m.edsoo.ru/ff0d4790
9K30- U SHJOTEPMHUIECKHIX
peaKIusIx
TormumBo (HedTh, yrojab U METaH).
25 3an$I3HeI-EI/qu];O3,H)}I/X3 CIIoCOObI iro bubmmorexa LIOK
’ https://m.edsoo.ru/ff0d4c4a
MPEIOTBPAIIICHHS
ITpakTuueckas padora Ne 3 mo Teme
26 «l?IOJ'Iy‘ICHI/IC u 1:c)o6npaHHe bubmmotexa LOK
. https://m.edsoo.ru/ff0d4ae2
KHCIIOPOJ1a, U3yUEHHUE €TO CBOHCTBY
97 Bonopon — anemeHT u mpocToe bu6muoreka [JOK

BelecTBo. Haxoxxnenue B npupoje

https://m.edsoo.ru/ff0d4dd0



https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d4614
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https://m.edsoo.ru/ff0d4790
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duznueckre 1 XUMUYECKUE

28 cBoiicTBa Bojopoza. [Ipumenenue bubmorexa HOK
https://m.edsoo.ru/ff0d4dd0
BOJZIOpOA
29 IlonsATHE O KMCIOTAX U COJISIX buomorexa LIOK
https://m.edsoo.ru/ff0d50d2
30 CrniocoObI 1oTy4eHust BOAOPO/Ia B bub6nmoreka [IOK
naboparopuu https://m.edsoo.ru/ff0d4dd0
IIpakTuueckas padora Ne 4 1o Teme
31 «FplonyquI/Ie u zo6npaHHe bubmmorexa LIOK
. https://m.edsoo.ru/ff0d4f42
BOJIOPOIa, U3YUYCHHE €TI0 CBOMCTBY
32 MonsipHblii 00bEM Ta30B. 3aKOH Bbu6moreka [JOK
Asorajpo https://m.edsoo.ru/ff0d542e
Brruncnenus o0béMa, KoJIM4eCcTBa
33 BEIIECTBA ra3a 1o er(; U3BECTHOMY bubmmorexa LIOK
. https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEIIECTBA HIJIH 00BEMY
Brruucnenust 00bEMOB ra3oB 1o
34 YPaBHEHUIO PEAKIIMHN Ha OCHOBE bubnuoreka [{OK
3aKOHA 00BEMHBIX OTHOIIEHHI https://m.edsoo.ru/ff0d5708
ra3oB
35 Ddu3znyecKkrue U XUMHUYECKUE bubnmorexa LIOK
CBOICTBA BOJIBI https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBanuid. [lonsitue 00 bubnuotexa [JOK
UHIUKATOpax https://m.edsoo.ru/ff0d59e2
Bona kak pactBopuTenb.
37 HackimienHbie 1 HEHACBIIIEHHBIC but6mmorekxa [IOK

pactBopbl. MaccoBas 10Jist
BEIIIECTBA B pacTBOpE

https://m.edsoo.ru/ff0d5b40



https://m.edsoo.ru/ff0d4dd0
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[IpakTuueckas padora Ne 5 o reme
«[IpurorosieHue pacTBOPOB ¢

bub6nmmoreka [IOK

38 OIpeeIéHHOM MacCOBOM J0Iei https://m.edsoo.ru/ff0d5eba
pPacTBOPEHHOTO BELIECTBA»
39 KonTtponsnast padora Ne2 o reme Bu6mmoteka [JOK
«Kucnopon. Bogopona. Bona» https://m.edsoo.ru/ff0d6342
40 OKcupl: COCTaB, KiaccuUKaIus, bu6nmorexa LIOK
HOMCHKJIATypa https://m.edsoo.ru/ff0d664e
41 izjggizﬂlfnlzniiﬁzg(ecjgoBHLIX u bubmroreia LIOK
’ https://m.edsoo.ru/ff0d664e
aM(bOTEpPHBIX OKCHJIOB
4 OcCHOBaHHS: COCTaB, bubnuorexa [{OK
K1accuduKaIysi, HOMEHKIaTypa https://m.edsoo.ru/ff0d67ca
43 [Tonyuenune n xummudeckue bubmmnoreka HOK
CBOICTBa OCHOBaHUIA https://m.edsoo.ru/ff0d67ca
Kucnotsr: cocras, kinaccuduxarus, bubnmorexa [IOK
44
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2
45 [Tonyuenune n xummudeckue bubmmnoreka HOK
CBOICTBA KUCIIOT https://m.edsoo.ru/ffOdfee2
Conu (cpennue): HOMEHKIaTypa
46 CHOCOéBII) Hzi).]'[y‘—l)eHI/ISI XI/IMI/I‘-IZSKI’/IG bubmmorexa LIOK
. ’ https://m.edsoo.ru/00ad9474
CBOMCTBa
[IpakTuueckas padora Ne 6.
47 Peienne skciepuMeEHTAIBHBIX bubnuoreka [IOK

3aJa4 110 TEMC «OCHOBHBIE KJIACCHI
HEOPTaHNUYCCKUX COGHHHGHHﬁ)}

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



https://m.edsoo.ru/ff0d5eba
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

I'enernueckas CBA3b MEXKIY

48 KJIaCCaMU HEOPTaHUYECKHUX bubmorexa LIOK
. https://m.edsoo.ru/00ad9a50
COCAUHCHMI
49 O06o001IeHre U CUCTEMaTH3alUs bubnuorexa [JOK
3HAHUH https://m.edsoo.ru/00ad9cb?2
KonTponbhas padora Ne3 mmo Teme
50 "OCHEBHBIG KJ'IIZICCLI bubamorexa LOK
on https://m.edsoo.ru/00ad9ela
HEOPraHUYECKUX COCTMHEHUI
I I Bumoeca HOK
https://m.edsoo.ru/00ad9ffa
0 TPyIIax CXOJHBIX JIEMEHTOB
Ilepronnueckuii 3aKOH 1
59 [Tepnonuueckas cucrema bu6nmorexa LIOK
XUMHYECKHX dy1eMeHToB J1. 1. https://m.edsoo.ru/00ada52¢c
MeHnpeneeBa
53 [Tepuoasl, TPyMIIBI, TOATPYIIITHI bubmmorexa LTOK
’ ’ https://m.edsoo.ru/00ada52¢
54 Crpoenue atomoB. CoctaB bubnnorexa [JOK
aTOMHBIX siziep. M30Tombl https://m.edsoo.ru/00ada342
CTpoeHHE IIEKTPOHHBIX 000JI0UeK
55 aT(f)MOB BHCMCHTI())B [Tepuoanueckoit bubmorexa HOK
https://m.edsoo.ru/00ada6bc
cuctemsl J. 1. MeHnaeneeBa
XapakTepucTuKa XUMHIECKOTO
56 3JIEMEHTA MO €T0 MOJIOKEHUIO B bubmuoreka [{OK
[Tepuoanueckoii cucreme . U. https://m.edsoo.ru/00ada824
MenpeneeBa
57 3nauenwne [leproanveckoro 3akoHa bubnuorexa [JOK

AJI pa3sBUTUA HAYKU U ITPAKTHUKH.

https://m.edso0.ru/00ada96e



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
https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada96e

. . MenneneeB — y4€Hblii,
Heiaror u rpakJaHuH

58 DIEKTPOOTPULIATEIBHOCTh AaTOMOB 1 Bu6mmoteka [JOK
XUMHUYECKHMX DJIIEMEHTOB https://m.edso0.ru/00adaab8
bu6nmmorexa [IOK
59 HMoHHas xumMu4eckas CBsI3b 1 hitps://m.e dscl)lo.ru /00adac34
60 KoBanentnast nonsipnas 1 Bu6moteka [JOK
XHUMHYECKas! CBSI3b https://m.edso00.ru/00adaab8
61 KoBasientHas HenossipHas 1 Bbu6moreka [JOK
XUMHYECKast CBS3b https://m.edsoo.ru/00adaab9
62 CreneHp OKHUCICHUS 1 bubmmorexa LIOK
https://m.edsoo.ru/00adae28
63 OKHUCIIUTEIBHO- 1 bubnunoreka LIOK
BOCCTAHOBHTEIIbHBIC PEAKIIUH https://m.edso00.ru/00adb076
bubmmoteka IIOK
64 OKHUCIUTEIN U BOCCTAHOBUTEIIH 1 https://m.e dsc];]é).ru 100adb076
55 | «Crpome arove Tomemeomms | 1 Bummorexa [10K
https://m.edsoo.ru/00adb486
CBSI3b»
66 Pesepsublit ypok. O0o0mieHue u 1 bubmmnoreka HOK
CUCTEMATH3AaLUs 3HAHUN https://m.edsoo.ru/00adb33c
67 PesepBHslit ypok. O6001eHue u 1 bu6muoreka [JOK
cucTeMaTH3alus 3HAaHUI https://m.edso00.ru/00ad9ch2
68 PesepBublit ypok. O60011IeHNE U 1 bubnuoreka [IOK
CUCTEMATH3AaLUs 3HAHUN https://m.edsoo.ru/ff0d61c6
OBILIEE KOJIMYECTBO YACOB I10 68

[TPOTPAMME



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.edsoo.ru/00adb076
https://m.edsoo.ru/00adb486
https://m.edsoo.ru/00adb33c
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9 KVIACC

Ne

Tema ypoka

~ =

[Tepuonuueck
Wi 3aKOH.
[Tepuonuueck
asg cucTrema
XUMHYECKHX
37€MEHTOB /.
.
Menneneesa

KoauuecTBO 4acoB

KonTpoa
bHbIE

Bce

ro
padoThI

pakTn4
ecKkue
padoThI

Jara

usyue
HUA

DJIEeKTPOHHbBIE
uudgposbie
oOpa3oBaTe/ibHbIE

pecypchl

bubnunorexa LIOK
https://m.edsoo.ru/
00adb59e

3aKOHOMEPHO
CTH B
U3MEHEHUU
CBOMCTB
XUMUYECKUX
2JIEMEHTOB
IIEPBBIX TPEX
IIEPHOJIOB
Knaccudukai
us v

3 HOMEHKJIAaTypa
HEOpPraHU4YeCcK
UX BEILECTB

Bunnl
XUMHUYECKOM
4 CBSI3U U THIIBI
KPUCTAJITNYEC
KHX pelI€TOK

KoHntponbHas
pabota Nel 1o
TeMe
«IToBTOpEHNE
u yriyOneHue
3HaHUHN
OCHOBHBIX
pasnennos
Kypca 8
KJ1acca»

bubnunoreka LIOK
https://m.edsoo.ru/
00adb6h6

bu6nunorexa LIOK
https://m.edsoo.ru/
00adb7e2

bu6nmorexa LIOK
https://m.edsoo.ru/
00adbacb



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

Knaccudukari
us

bubnunoreka LIOK

6 XHMquf X https://m.edsoo.ru/

PEAKIHI IO 00adbch0

pa3IUYHBIM

MPU3HAKAM

Ilonstue o

CKOpPOCTH

RIMHHCCKOR bu6nmorexa [IOK
7 %ejgjijle' o https://m.edsoo.ru/

00adbe9a

TOMOTCHHBIX H

reTePOreHHBIX

peaKusax

Ilonstue o

XUMHYECKOM

PaBHOBECHH.

DakTopsl,

BIIMSIIOIIME HA bubnunoreka LIOK
8 CKOPOCTh https://m.edsoo.ru/

XUMUYECKOM 00adc28c

peaxkuuu u

MTOJIOXKEHNE

XUMHYECKOTO

paBHOBECHS

OKucnIuTEILH

o- bu6nmorexa LIOK
9 BOCCTAHOBUTE https://m.edsoo.ru/

JILHBIE 0Oadcade

peaxkuuu

Teopus

ANEKTPOIUTHY

eCKoI bubnunorexa LIOK
10 JIUCCOLIAIINH. https://m.edsoo.ru/

CunbHEIC U 00adcd68

cnabbIe

AIEKTPOJIATHI

Honnsie bubnunorexa LIOK
11 = ypaBHeHus https://m.edsoo.ru/

peakuuii 00add448



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

XUMHUYECKHUE

CBOMCTBa

KHUCJIOT B

OCHOBATHI B bu6nmoreka [IOK
12 cpere https://m.edsoo.ru/

l;[peI[CTaBJ'IeHI/I 00add5ds

i 00

3IEKTPOJIUTAY

ecKoM

JMCCOLMAITAN

XUMUYECKHE

CBOMCTBa

COJICH B CcBETe bubnunorexka LIOK
13 gp:gCTaBHeHH https://m.edsoo.ru/

00add8h2

AIEKTPOJIUTHY

eCKoM

JIACCOLHAIIN

Ilonsarue o bubnunoreka LIOK
14 rupponmse https://m.edsoo.ru/

coneit 00add9d4

O06o0mmenue n bubnuoreka [{OK
15 cHCTEMaTH3aIl https://m.edsoo.ru/

WS 3HAHUI 00addd12

IIpaxTrueckas

pabota Ne 1. bubmuorteka [IOK
16 «Pemenne https://m.edsoo.ru/

IKCIIEPUMEHTA 00addbfa

JIBHBIX 3129

KonTponsHas

pabota Ne2 1o

Teme

«INEKTPOIIUT bubnuotexa [JOK
17 = wnueckas https://m.edsoo.ru/

IUCCOLMANys. 00addecO

XuMudeckue

peaxuu B

pacTBopax»

Obumas but6mmoreka [IOK
18 XapaKTepueTH https://m.edsoo.ru/

Ka TaJIOr€HOB.
XUMHUYECKHUE

00addfe2



https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addec0
https://m.edsoo.ru/00addec0
https://m.edsoo.ru/00addfe2
https://m.edsoo.ru/00addfe2

CBOMCTBA Ha
npumMepe
xJjiopa

19

XJ10poBOAOPO
1. ConstHast
KHCJIOTA,
XUMUYECKUE
CBOMCTBA,
MOJIy4€eHue,
MIPUMEHEHUE

bubnunorexa LIOK
https://m.edsoo.ru/
00adel104

20

21

[IpakTrueckas
pabora Ne 2
10 TEME
«lTonyuenue
COJIAHOU
KHCJIOTBI,
HU3y4eHUue eé
CBOMCTB»

Breruucnenus
o
YpaBHEHUSIM
XUMHUYECKUX
peakuuii, eciu
OJINH U3
pEeareHToB 1aH
B U30BITKE

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

bu6nunorexa LIOK
https://m.edsoo.ru/
00ade488

22

23

Oobmas
XapaKTepUCTH
Ka 2JIEMEHTOB
VIA-rpynmsl

AnnoTrponHsle
MoaudUKaIIu
CEpBHI.
Haxoxnenne
CephI U €€
COETMHEHUN B
MIPUPO/IE.
XUMHUYECKHE
CBOMCTBa
cepbl

bubmmoreka IIOK
https://m.edsoo.ru/
00ade64a

but6mmoreka [IOK
https://m.edsoo.ru/
00ade64a



https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a

24

CepoBoaopo,
CTpOEHUE,
¢busnveckue u
XUMHYECKHE
CBOMCTBA

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

25

26

27

28

Oxcunpl cepsl.

CepHas
KHCJIOTA,
(dbuznveckue u
XUMHYECKHE
CBOICTBA,
MIPUMEHEHUE

XuMuyeckme
peakuuu,
JIEKaIUe B
OCHOBE
MPOMBIIICHH
oro criocooba
MOJTyYeHUS
CEepHOM
KHCJIOTHL.
XHUMHYECKOE
3arpsi3HEHUE
OKpPY>KaroIlen
cpensl
COCIUHCHHAM
U Cephl

Breruucnenue
MacCOBOM
JIOJIY BBIXOJa
MPOIyKTa
peakuuu
OOmas
XapaKTEPUCTH
Ka 3JIEMCHTOB
VA-rpynsr.
A3zor,
pacmpocTpaHe
HHE B
MpUpoze,
¢dusnveckue u
XUMUYCCKHE
CBOMCTBa

bubnunoreka LIOK
https://m.edsoo.ru/
00adea28

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

bu6nmorexa LIOK
https://m.edsoo.ru/
00adec8a

but6mmorekxa [IOK
https://m.edsoo.ru/
00adeeab



https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00adea28
https://m.edsoo.ru/00adea28
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adeea6
https://m.edsoo.ru/00adeea6

29

AMMHak, ero
¢buznveckue u
XUMUYCCKHE
CBOICTBA,
MOJTyYeHUE U
MIPUMEHCHHE

bubnunoreka LIOK
https://m.edsoo.ru/
00adf004

30

31

32

33

[IpakTnueckas
pabora Ne 3
10 TEME
«ITonyuenue
aMMUaka,
M3Yy4YEHUE €ro
CBOWCTBY

A3zoTtHas
KHCIIOTa, €&
(dbuznvecKue u
XUMUYECKHUE
CBOMCTBa

Hcnonw3oBan
1€ HUTPATOB U
coJieit
aMMOHUS B
KauecTBe
MUHEPaTbHBIX
ya00peHui.
XUMUYECKOE
3arpsi3HEHUE
OKpY Karollen
cpenbl
COEIMHEHUSIM
1 a30Ta
docdop.
Oxkcupg
hocopa (V)
u pochopHas
KHCJIOTA,
¢buznueckue u
XUMUYECKUE
CBOICTBA,
MOJIyYEHUEe

bu6nmoreka [IOK
https://m.edsoo.ru/
00adf180

bubnuoreka [{OK
https://m.edsoo.ru/
00adf306

bubmmoteka IIOK
https://m.edsoo.ru/
00adf518

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

34

Hcnons3oBan
ne docdaros
B Ka4ueCcTBE

but6mmoreka [IOK
https://m.edsoo.ru/
00adfc20
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https://m.edsoo.ru/00adf518
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MUHEPATBHBIX
yAOOpEHUH.
3arpsi3HeHue
MPUPOAHOMN
Cpelsl
dbocdharamu

35

36

Yraepon,
pacrpocTpaHe
HUE B
pHUpo/IE,
(buznvecKue u
XUMHUYECKHEC
CBOICTBA

Oxkcuabl
yriepoja, ux
(dbuznvecKue u
XUMHUYECKHEC
CBOMCTBA.
DKOJIOTHYECK
ue npooIeMbl,
CBSI3aHHBIE C
OKCHJIOM
yriepoza (IV)

bu6nmoreka [IOK
https://m.edsoo.ru/
00adfd9c

bubmuoreka [{OK
https://m.edsoo.ru/
00adfebe

37

VYroapHasa
KHCJIOTa U €€
coJIn

bubmmoteka IIOK
https://m.edsoo.ru/
00ae006¢c

38

39

IIpaxTrueckas
pabota Ne 4
0 TeMe
"[Tonyuenne
YIJIEKHUCIIOTO
rasa.
KauecTBeHHas
peakuus Ha
KapOoHat-

HOH

IIepBonavaib
HBIE TIOHATUS
00
OpPraHUYECKUX
BELIECTBAX
KaK O

but6mmoreka [IOK
https://m.edsoo.ru/
00ae027e

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



https://m.edsoo.ru/00adfd9c
https://m.edsoo.ru/00adfd9c
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https://m.edsoo.ru/00ae027e
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https://m.edsoo.ru/00ae054e

40

41

COCIMHEHUSIX
yriaepoaa
Kpemuuii u
ero
COCJIMHECHUS

[IpakTuueckas
paborta Ne 5.
Pewenne
JKCIEPUMEHTA
JBHBIX 3a/1a4
o TeMe
«Baxnenmue
HEMETaJUIbI U
ux
COEJIMHEHU S

bu6nmoreka [IOK
https://m.edsoo.ru/
00ae080a

bubnunorexa LIOK
https://m.edsoo.ru/
00ae0bf2

42

43

44

KoHntposbHas
pabota Ne3 1o
TEMe
«Baxnenmmue
HEMeTalIbl U
ux
COEIMHEHUS

O6mmas
XapaKTEPUCTH
Ka
XUMHYECKHX
3JIEMEHTOB —
METAaJJIOB.
Merannndeck
asi CBSI3b M
MeTaJTHIecKa
'
KPUCTAJITNYEC
Kasi peleéTKa.
dusznueckue
CBOMCTBA
METaJJIOB

XUMHUYECKHE
CBOMCTBA
MCTaJIJIOB.
DIIEKTPOXUMU
YECKUH P

bubnunorexka LIOK
https://m.edsoo.ru/
00ae0el8

bubmmoteka IIOK
https://m.edsoo.ru/
00ael03e

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



https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0bf2
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HaIpsHKEHUN

METaJIIOB
OO6mmue
CITOCOOBI
MOJTyICHUS
METaJLIOB.
CnaBbl.
Beramcers bubnnorexa [JOK
45 1o https://m.edsoo.ru/
YPABHCHHAM 00261156
XUMHYECKUX
peakuuii, eciu
OJIMH U3
peareHToB
COJICPIKUT
MIPUMECH
[lonsatue o bubmuoreka [{OK
46  xoppo3uu https://m.edsoo.ru/
METaJIJIOB 00ael278
bu6nunorexa LIOK
47 [enormste https://m.edsoo.ru/
METAIIR 00ae14b2
Oxcnet bubmuoreka [{OK
48 :::pommm https://m.edsoo.ru/
prtH 00ae14b2
KaJus
[Ienounozeme
JIbHBIC bubmmoteka IIOK
49 METaJLIbI — https://m.edsoo.ru/
Kb U 00ael15e8
MarHui
Baxwnetimme but6mmoreka [IOK
50 COEIMHEHUS https://m.edsoo.ru/
KaJIbLUS 00ael15e8
O6o06menue
51 cHcTeMaTHh3aI]
WS 3HAHWM
Keerxoers bubmuoreka [{OK
52 ](?1(1)2[210251 o https://m.edsoo.ru/
002e1886

yCTpaHeHus
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[IpakTnueckas

pabota Ne 6
10 TEME bubnunorexa LIOK
53 "XKEctkocTh https://m.edsoo.ru/
BOJIBI U 00aelae8
METOJIBI €€
ycTpaHeHus"
bubnunoreka LIOK
54  AmoMuHuit https://m.edsoo.ru/
00aelc64
AM(?OTGPHHG bubnnorexa [IOK
55 EEZE;B; https://m.edsoo.ru/
00aelcb4
THAPOKCH]IA
bubnunoreka LIOK
56  XKeneso https://m.edsoo.ru/
00ae1d86
Oxcupl,
TUIPOKCUJIBI U bubnmorexa LIOK
57 COJIM XKeJe3a https://m.edsoo.ru/
(IT) u xene3a 00ae35e6
)
O06o0mmenue n
58 CHCTEMATH3aI]
WS 3HAHUM
IIpaxTrueckas
pabota Ne 7.
Pemenue
IKCIIEPUMEHTA bubnuorexa [IOK
59 JIBHBIX 337124 https://m.edsoo.ru/
0 TEMe 00ae3de8
«Baxuneimme
METaJIIbI U UX
COCIUHEHUS»
Brrancaenus
o
YPABHCHIIN bu6muoreka [IOK
60 XHMH%VC o https://m.edsoo.ru/
peakuuii, ecnu 00261750
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