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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1O XMMHM Ha YpOBHE OCHOBHOIO 001Iero o00pa3oBaHUs
COCTAaBJICHA Ha OCHOBE TpeOOBaHUW K pe3ylbTaTaM OCBOCHHUS OCHOBHOM
o0Opa3oBaTeaLHOM MPOrpaMMbl OCHOBHOTO OOIIEro 00pa3oBaHus, IPEICTABICHHBIX
B ®I'OC 000, a Taxxe Ha oOcHOBE (heaepanbHON padoueii MporpaMMbl BOCIIUTAHUS
U C Y4€TOM KOHICNIMHM TMpenojiaBaHusl y4eOHOro mpeaMera «XUMHSD» B
oOpazoBaTeabHbIX opraHu3amnusax Poccuiickoit denepanum.

[Iporpamma 1o XuMuM Na€T MPEJCTaBICHUE O LENsAX, OOIIeH cTpaTeruu
oOy4eHHMs, BOCHHMTAHHS M pPa3BUTUA OOYYAIOLIMXCS CPEACTBAMHU Y4e€OHOIro
npeaMera, yCTaHABJIMBAET 00s3aTeNbHOE MIPEIMETHOE coJiep KaHue,
MpeAyCMaTPUBAET pPACIPENECICHUE €ro Mo KiaccaM MW CTPYKTYPUPOBAaHUE 10
pa3denaM M TeMaM IpPOrpaMMbl MO XUMHH, ONPEAENSIET KOJIUYECTBEHHBIE H
KaueCTBECHHbIC XapaKTePUCTUKHU COJIepKaHuUs, PEKOMEHIYEMYIO
MOCJIEAOBATEILHOCTh HW3YYEHHUS] XUMHUU C Y4€TOM  MEXKIPEAMETHBIX U
BHYTPHUIIPEIMETHBIX ~ CBSI3€H, JIOTMKM y4eOHOro Mpolecca, BO3PACTHBIX
OCOOEHHOCTEW O00ydYaromuxcsi, ONpenensieT BO3MOXKHOCTH MpeaMeTa  JUIs
peanuzanuu TpeOOBaHUM K pe3yibTaTaM OCBOCHHUS OCHOBHON 00pa3oBaTebHOU
MporpaMMbl Ha YPOBHE OCHOBHOTO OOIIETO 00pa30BaHMs, a TakKe TpeOOBaHHM K
pe3yabTaraM oO0y4YeHUs] XUMUU Ha YPOBHE 1ieJIeld N3y4eHUs PeIMETa U OCHOBHBIX
BUJIOB Y4EOHO-TIO3HABATEILHON JEATETLHOCTH O0O0YyYaromerocs IO OCBOCHHIO
y4eOHOTO CO/IepKaHMS.

3HaHWEe XWMHH CIY>)KUT OCHOBOM Juisi (hOPMHUPOBAHUS MHPOBO33PECHUS
oOyyJaroierocsi, ero MpeACTaBICHUN O MaTEepPUAIbLHOM EIWHCTBE MHUPA, BAXKHYIO
pOoJib UTpaOT (POpPMHUPYEMbIE XMUMHUEH MPEICTABICHUS O B3aUMOIPEBPAIIECHUSIX
PHEPTrUM M 00 HBOJIIOIMHU BEIIECTB B MPHUPOJE, O MYTAX PEIICHHS TIOO0ATbHBIX
mpo0JeM YCTOMYMBOTO DPA3BUTHUS YEIIOBEYECTBA — CBHIPHEBOM, JSHEPTETHUECKOM,
MUIIEBOI U 3KOJOTUYECKON O€30MacCHOCTH, MPOOJIEM 3paBOOXPAHEHHUSI.

N3yuenue xumun:

CIOCOOCTBYET  pealiu3alldd  BO3MOXXHOCTEM  JJii  CaMOpa3BUTUA U
dbopMHpOBaHUS KYJIbTYpPhI JIMYHOCTH, €€ 00111el 1 (QyHKIIMOHATLHON TPAaMOTHOCTH;

BHOCUT BKJIaJ B (POpPMHUPOBAHUE MBIIUICHUS W TBOPYECKUX CIIOCOOHOCTEH
oOydJarommxcsi, HaBBIKOB HMX CaMOCTOSITENIbHOM yuyeOHOW  JIesITEIbHOCTH,
AKCIEPUMEHTAJIbHBIX M HCCJIEIOBATEIbCKUX YMEHHUM, HEOOXOIMMBIX KaK B
MOBCEHEBHOM XM3HU, TaK U B TPO(PECCHOHATILHOM eI TEIHOCTH;

3HAKOMHUT CO CHEIMU(PUKON HAYYHOTO MBINUICHUS, 3aKJIaJIbIBAET OCHOBBI
LETOCTHOTO B3IJIsa HA €JUHCTBO MPUPObI U YEIIOBEKA, SIBJISIETCS. OTBETCTBEHHBIM
3TanoM B (POPMUPOBAHUU E€CTECTBEHHO--HAYYHOU rPpaMOTHOCTH O0y4aroNInXcs;



CIIOCOOCTBYET (POPMHUPOBAHUIO IIEHHOCTHOTO OTHOIICHUS K ECTECTBEHHO-
-HAy4YHBIM 3HAHUSIM, K IPUPOJIE, K YEIIOBEKY, BHOCUT CBOM BKJIAaJ B 3KOJIOTHYECKOE
oOpa3oBaHre 00yJarONTUXCS.

JlanHble HampaBlieHHS B OOyYEHMHM XUMUU OOECIEUMBAIOTCSA CIEIM(PUKON
collepKaHUsi ~ y4eOHOTro  MpeAMeTa, KOTOpbIM  SBIAETCA  MEAarormyecKu
aJanTHPOBAHHBIM OTpa)KeHHWEM 0a30BOM HAYKH XHMHH Ha ONPEAEIEHHOM 3Tare eé
pa3BUTHUSL.

Kypc xumun Ha ypoBHE OCHOBHOTO 0OII[ero 00pa3oBaHUsi OPUEHTUPOBAH Ha
OCBOCHHME OOYYAIOIIMMUCS CHUCTEMbI IMEPBOHAYAIBHBIX MOHSATHUN XUMHUHU, OCHOB
HEOPTraHUYECKOM XHUMHU W HEKOTOPBIX OTIEIbHBIX 3HAYMMBIX TMOHSITUN
OPraHUYECKON XUMUH.

CtpykTypa coiepkaHusi MPOrpaMMbl IO XUMHUHU CPOpMHUpOBaHA HAa OCHOBE
CUCTEMHOTr0 moaxoja K €€ u3ydeHuro. CoaepkaHue CKIAIbIBAETCS U3 CUCTEMBI
MOHATUN O XUMHYECKOM JJIEMEHTE U BEIIECTBE U CUCTEMBI ITIOHATUH O XUMUYECKOU
peakiuu. OO0€ 3TH CHUCTEMBl CTPYKTYPHO OPTraHU30BaHbl MO MPHUHIMUITY
MOCJIEIOBATEILHOTO Pa3BUTHS 3HAHWM HA OCHOBE TEOPETHUYECKUX MPEICTABICHUN
Pa3HOTO YPOBHSI:

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

— Ilepuoanyeckoro 3akona J{. 1. MenaeneeBa kak OCHOBHOTO 3aKOHA XUMUH;

— YYEHHUS O CTPOCHUHU aTOMa U XUMHYECKOW CBA3H;

— TpeACTaBICHUM 00 JICKTPOIUTHYECKOW JUCCOLMAIMM BEIIECTB B
pacTtBopax.

Teopernueckne 3HAHUS PACCMATPUBAKOTCS HA OCHOBE OMIIUPUYECKU
MOJIYYCHHBIX U OCMBICIICHHBIX (DAKTOB, pa3BUBAIOTCS MOCIEIOBATEIHHO OT OJJHOTO
YPOBHSI K IpyTrOMY, BBITIOJHSAS (PYHKITMN OOBSICHEHUS ¥ IPOTHO3UPOBAHHUS CBONCTB,
CTPOEHHUS U BO3MOKHOCTEN MPAKTUYECKOTO MTPUMEHEHUS U TIOJTYUYECHUST N3y4aeMbIX
BEIIECTB.

OcBoeHue mporpaMMbl [0 XUMHU  CIOCOOCTBYeT  (hOPMHPOBAHUIO
MPEJICTABJICHNUS] O XUMHAYECKOW COCTABIISAIOLICH HAYYHOU KApPTUHBI MUPA B JIOTHKE
€€ CUCTEMHOM TPUPO/Ibl, IEHHOCTHOI'O OTHOLICHUSI K HAYYHOMY 3HAHUIO U METOJIaM
MO3HaHMUS B Hayke. M3ydeHne XMMHUM MPOUCXOJUT C MPUBJICYECHUEM 3HAHUU W3
paHee M3YYEeHHBIX Y4YEOHBIX mpeameToB: «Okpyxaromuid mup», «buonorus. 57
KJIACCh» U «Pu3uka. 7 Kiace».

[Ipy w3yyeHWH XUMHH TPOUCXOAWT (HOPMUPOBAHME 3HAHHN OCHOB
XUMUYECKON HayKH Kak 0OJIACTH COBPEMEHHOI'O €CTECTBO3HAHMUSI, MPAKTUUYECKON
JIEATEIIbHOCTH Y€JIOBEKA U KaK OJJHOTO U3 KOMIIOHEHTOB MUPOBOM KYJIbTYPBI. 3a/1aua
y4eOHOTO TpeaAMETa COCTOUT B (DOPMHUPOBAHUN CHCTEMbl XUMHUYECKUX 3HAHUN —
BOKHEUUX (PaKTOB, MOHATHIA, 3aKOHOB M TEOPETHUECKHUX MOJIOKESHUM, JOCTYITHBIX
00001IIeHnI T MHUPOBO33PEHUECKOTO XapaKTepa, S3blKa HAyKH, B MPHUOOMIEHUU K



HAyYHBIM METOJaM IMO3HAHUS MPU W3YYCHHH BELIECTB U XUMUYECKUX PEaKUui, B
(GbopMUPOBAHNY U PA3BUTHU TTO3HABATEIBHBIX YMEHHUM U UX IPUMEHEHUH B Y4EOHO-
MO3HABATEJIbHON U y4eOHO-UCCIIEIOBATENBCKON ACSITENbHOCTH, OCBOCHUHU MPaBHII
0e30macHOro 00OpallleHus C BEIIECTBAMU B IIOBCETHEBHOM KU3HH.

[Ipy M3yyeHUU XMMUU Ha YPOBHE OCHOBHOI'O OOIIEro 0Opa3OBaHMs Ba)KHOE
3Ha4YCHHE MPUOOPESTU TaKUE 1IN, KaK:

— (dopmupoBaHHE HHTEIUIEKTYalbHO pa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSITEIbBHOMY TPUHATHUIO PEUICHUH,
CHIOCOOHOM alanTUPOBATHCS K OBICTPO MEHSIOIIMUMCS YCIOBUSM KU3HU;

—  HalpaBJCHHOCTh OOY4YEHMsI Ha CHCTEMAaTHYECKOE MpUOOIIEHUE
O0yJaromuxcss K CaMOCTOSITEIbHON MO3HABATEIBHON JESTENbHOCTH, HAyYHBIM
METOJlaM TO3HaHUs, (POPMHUPYIOIMIMM MOTHUBAIIMI0O U PAa3BUTHE CIOCOOHOCTEH K
XUMUU;

— o0ecredeHue yCaoBUid, CTOCOOCTBYIONIUX MPUOOPETEHUIO O0Yy4arOIIUMHUCS
OTbITa Pa3HOOOpPA3HON NEATEIHHOCTH, MO3HAHUS M CAMOIIO3HAHWS, KITFOYEBBIX
HAaBBIKOB (KJIFOUEBBIX KOMIIETEHIMI), UMEIOLINX YHUBEPCAJIbHOE 3HAUYEHUE JIf
Pa3IMYHBIX BUJOB JIEATEIBHOCTH;

— (dopmupoBanue oOmeld (QYHKIIMOHATIBHOW W  €CTECTBEHHO-HAYYHOM
IPaMOTHOCTH, B TOM YHCJI€ YMEHUH OOBSICHATH W OLECHUBATh SBJICHUS
OKpY’KaIoIller0o MHUpa, UCIOJb3Yysl 3HAHUS U OIBIT, MOJyYEHHBIE MPU H3yYECHUU
XUMHH, TPUMEHATH UX TIPH PEIICHUH MPOOJIeM B TOBCETHEBHOM KU3HU U TPYIOBOM
JeSITEIbHOCTH;

— (QopmupoBanue y o0Oy4arommxcs TYMaHUCTHUYECKHX OTHOIIEHHH,
NOHMMAaHUSA LEHHOCTH XHUMHYECKHX 3HAaHUW IS BBIPAOOTKH IKOJIOTUYECKU
1EJeCO00pa3HOro TMOBEIEHUS B OBITY M TPYIOBOM JEATEIbHOCTH B LEJAX
COXPAHEHUS CBOETO 3710POBbsSI U OKPYKAIOIIEH MPUPOIHOMN Cpebl;

— pa3BUTHE MOTHBAIMU K OOYYCHHIO, CIIOCOOHOCTEH K CAMOKOHTPOJIO H
CAaMOBOCITUTAHMIO HAa OCHOBE YCBOGHMsI OOILEYEIOBEYECKMX IEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MpOGMIIsl U HANPaBICHHOCTH JAJbHEWUIIETO
oOy4eHuUs.

Oo1ee 9rcio 4acoB, OTBEAEHHBIX JIJIsl U3YYCHUS XUMUHU Ha YPOBHE OCHOBHOTO
oOmero odpa3oBanus, cocrasisier 136 dacoB: B 8 kiacce — 68 yacoB (2 yaca B
HeJelno), B 9 kitacce — 68 yacoB (2 yaca B HEACIIO).



COAEPXKXAHUE OBYUYEHUA

8 KVIACC

IlepBoHaYabHbIC XUMHUYECKHE TOHATHS

[Ipenmer xumuun. Posib XMMHUM B )KU3HU 4€NIOBEKAa. XUMHS B CUCTEME HayK.
Tena u BemiecTBa. DU3WYECKHE CBOWCTBA BEUIECTB. ATpPEraTHOE COCTOSTHUE
BemlecTB. [loHsATHE O MeToax MO3HaHUS B XUMHUU. UHCThIE BEHIECTBA MU CMECH.
CriocoObl pa3zeseHust cMecei.

ATOMBI ¥ MOJIEKYJIBbl. XHUMHYECKHE dJIEeMEHTbl. CHUMBOJBI XUMHUYECKUX
aneMeHTOB. [IpocThie U ClOXKHBIE BellecTBa. ATOMHO-MOJIEKYJIIPHOE YUEHUE.

Xumuueckas popmyna. BaneHTHOCTh aTOMOB XUMHUYECKHUX 3J€MEHTOB. 3aKOH
IIOCTOSIHCTBA cOCTaBa BellecTB. OTHOcHUTENbHAs aToOMHas Macca. OTHOCHUTEIbHAS
MOJIEKYJIIpHas Macca. MaccoBas J0JIs1 XMMHUYECKOTO 3JIEMEHTA B COEMHEHUU.

KommuecTBo BemectBa. Mosib. MonsipHas macca. B3auMOCBSI3b KOJIMUECTBA,
MacCchl M 4YHMCJIAa CTPYKTYPHBIX €AWHMI] BemiectBa. Pacuérel mo ¢opmynam
XUMHUYECKUX COECIMHEHU.

du3nyeckne U XMMUYECKUE SIBJICHUS. XUMUUYECKAsl pEaKkUs U €€ MPU3HAKU.
3aKOH COXpaHEHHs MaccChl BEUIECTB. XMMHUYECKHe ypaBHeHUA. Kiaccudukanus
XUMUYECKUX PEeaKIUi (COeTUHEHUS, PA3I0KEHNUs, 3AMEILICHHsI, 0OMEHA).

Xumuueckuii IKcnepumenm:

3HaKOMCTBO C XMMHUYECKOHN IMOCYOMW, MpaBuWIaMu paboThl B JabopaTtopuu U
npuémMamMu oOpalleHus: ¢ JIabopaToOpHBIM O00OpPYAOBaHHEM, U3YYCHHE U OMUCAHUE
bu3MYecKuX CBOWCTB 00pa3lOB HEOPTaHUYECKHX BEIIECTB, HAOJIOJCHUE
¢u3nueckux (IJaBJIEHUE BOCKA, TasHUE JbJa, PACTUPAHHE caxapa B CTYIIKE,
KUIEHUE W KOHACHCALMS BOJAbI) U XMMHUYECKUX (FOPEHUE CBEYH, MPOKAJIUBAHUE
METHOM MTPOBOJIOKHU, B3aUMOJICHCTBHE MeJia C KUCJIIOTOMN) SBJICHUM, HAOII0IeHUE U
ONMCAHWE MPU3HAKOB IMPOTEKAHWS XMMHUYECKHX peakUuid (pasjoKeHHe caxapa,
B3aUMOJICUCTBUE CEPHOM KHUCJIOTHI C XJOPUAOM Oapusi, pa3ioKeHHe THAPOKCHUIIA
menu (I1) mpu HarpeBanuu, B3auMoJIeCTBUE kee3a ¢ pacTBopoM coiu meau (1),
U3y4YeHUE CIOCOOOB PA3ENICHHUs] CMECEH: C MOMOILBI0 MarHuTa, (UIbTPOBAHUE,
BBITIApUBAHUE, AUCTHLIAIMA, XpoMaTorpadusi, MPoOBEACHNE OYNCTKH MTOBAPEHHOMN
CONMM, HaONIOACHHE W  ONHCAHWE  PEe3yJbTaTOB  IMPOBEACHUS  OIbBITA,
WUTIOCTPUPYIOIIETO 3aKOH COXPaHEHWs MAacChl, CO3/JaHME MOJIEJEH MOJIEKYJ
(IIapOCTEePKHEBBIX ).

Ba:xkueiiue npeacTaBUTeIM HEOPraHMYECKHX BeLeCTB

Bo3nyx — cmech razoB. CocraB Bo3ayxa. Kucnopox — anmeMeHT U mpocroe
BenlecTBo. Haxoxxaenwe kuciaopoga B TOpupoje, (uU3Hueckue M XUMHYECKUe
cBoiictBa (peakuuu TopeHusi). Oxcunbl. [lpumenenue xkucnopona. CrnocoOsbl
MOJIyYeHHUs] Kuciopoda B JabopaTOpuud W TPOMBIIUIEHHOCTU. Kpyrosopor
Kucaoposa B mpupoje. O30H — alIoTpoIHas MOAU(UKALNS KHCIOPO/a.



TennoBoit 3¢p(deKT XUMHUECKONW peaklud, TEPMOXMMUYECKHE ypaBHEHUS,
9K30- M DHAOTEPMHUUYECKHE peakiuu. TOIUIMBO: yrojib W METaH. 3arpsi3HEHUE
BO3/yXa, YCHJICHHE TApHUKOBOTO 3 deKTa, pa3pylieHne 030HOBOTO CIOSL.

Bonopon — aneMeHT u mpoctoe BeulecTBo. Haxoxknenue Boaopoaa B IpUpoe,
bu3nUecKue 1 XuMUYECKHUE CBOMCTBA, MPUMEHEHHUE, CIIOCOOBI ToTydeHust. Kucnotsl
Y COJIH.

Monsipabiii 00BEM ra3oB. PacyéTsl N0 XUMUYECKUM YPAaBHEHUSIM.

Odusnyeckue cBoucTBa BOAbBl. Boma kak pactBopurenb.  PacTBOpHI.
HacplllieHHbIE M HEHACBIIIEHHBIE PAcTBOPBI. PacTBOpUMOCTH BEHIECTB B BOJIE.
MaccoBast 10711 BelllecTBa B pacTBOpE. XUMHUUYECKUE CBOMCTBA BOAbl. OCHOBAHUA.
Pose pacTBOpOB B mpuUpo/i€ U B KU3HU 4YesioBeKa. KpyroBopoT BoAbI B MPUPOIE.
3arpsi3HEHHE NPUPOAHBIX BOA. OXpaHa U OYMCTKA MPUPOIHBIX BOJI.

Knaccuduxkanusa neopranuueckux coenuHeHuid. Oxcuzapl. Kmaccudukanms
OKCHUJIOB:  cosieoOpa3yromiye  (OCHOBHBIC, KHCIOTHBIE, aM(pOTEepHbIE) U
HecosieoOpasyromue. Homenknarypa okcuaoB. Dusnueckue U XUMHUYECKUE
CBOMCTBA OKCUJIOB. [lonmyueHnune okcuaos.

OcHoBanus. Knaccupukauuss oOCHOBaHMI: WIENOYM W HEPACTBOPHUMBIE
ocHOBaHusA. HomeHkiarypa ocHoBaHui. PU3NYECKHE U XUMHYECKUE CBOWCTBA
ocHoBaHuU. [loyyeHre oCHOBaHUM.

Kucnotel. Knaccudukanus kucnor. Homenknarypa kucior. Ousndeckue u
XMMHUYECKUE CBOWCTBAa KHUCHOT. Psn axktuBHoctm metamnoB H. H. bekerosa.
[TonydyeHue KUCIOoT.

Conu. HomeHnknarypa coseil. @U3NYECKHE U XMMHYECKHUE CBOWMCTBA COJICH.
[Tonyuenue coieil.

['eHeTnyeckas CBSI3b MEXKIY KIACCAMU HEOPTaHUYECKUX COCIMHEHMUI.

Xumuueckuii IKcnepumenm:

Ka4ECTBEHHOE OIPEIECIICHHUE CONEPKaHUs KUCIOPOAa B BO3AYyXeE, MOJTyUYEHHUE,
coOupaHue, pacrmo3HaBaHWE W W3YYCHHE CBOWCTB KHCIOPOJa, HAOIIOICHHE
B3aUMOJICHCTBUS BEIIECTB C KHUCJIOPOAOM U YCIOBUS BO3HUKHOBEHHUS W
npeKpalleHus ropenus (rmoxkapa), 03HaKOMJICHHE C 00pa31laMy OKCUJIOB M OTIICAHUE
WX CBOMCTB, TMOJy4YeHHE, COOMpaHHE, paClO3HaBaHHE M U3YYCHHUE CBOWMCTB
BOJIOpoJia (ropeHue), B3aumoierictsue Bogopoaa ¢ okcuaom meau (II) (BozmoxxHo
WCITOJIb30BAaHUE BUICOMATEPUATIOB), HAOIIOACHIE 00PA3II0B BEMIECTB KOJIMYECTBOM
1 Monb, uccienoBaHHE OCOOEHHOCTEH pacTBOPEHMs BEIIECTB C Pa3IMYHON
PacTBOPUMOCTBIO, MPUTOTOBIEHUE PACTBOPOB C OMNPENEIEHHOW MacCOBOM JOJIEH
PacTBOPEHHOIO BEIIECTBA, B3aUMOJCICTBUE BOJIbI C MeETa/UIaMU (HATpUEM U
KaJIbl[u€M) (BO3MOXKHO UCIIOJIb30BaHUE BHUJEOMATEPUATIOB), HCCIEAOBAHUE
00pa3Ii0B HEOPTAHUIECKUX BEIIECTB PA3IMIHBIX KJIACCOB, HAOIIOEHNUE N3MCHCHHUSI
OKpacCKH MHJIMKATOPOB B PACTBOPAX KUCIOT U HIENOYEH, U3YUEHNE B3aUMOIECHCTBUS



okcuna meau (II) ¢ pacTBOpoM CepHOU KUCIOTHI, KUCIOT ¢ METAUIAMU, PEAKIUi
HEWUTpaIu3aluy, NOJyYEeHUE HEPACTBOPUMBIX OCHOBAHWM, BBITECHEHUE OIHOTO
MeTaJljIa IPYyTrUM U3 pacTBOPA COJIM, PEIICHUE DKCIEPUMEHTAIIBHBIX 3a/1a4 110 TEME
«BaxHeiine KJ1acchl HEOPraHUYECKUX COCTUHEHUIN.

IHepuoauueckui 3axkoH u Ilepuoguuyeckasi cucreMa XUMHYECKHX
aemMenToB JI. U. MenpgeneeBa. CtpoeHue aromMoB. XHMHYECKasi CBA3b.
OKHCIUTETBHO-BOCCTAHOBUTE/IbHbBIC PeaKIUU

[lepBble TOMBITKH KIACCU(PUKAIMU XUMUYECKUX djeMeHTOB. [loHsiTue o
rpynmnax CXOJHBIX JJIEMEHTOB (IIEJIOYHbIE M MIEJIOYHO3EMEIbHBIE METaJUIbI,
raJIOreHbl, UHEPTHBIE Ta3bl). DJIEMEHThI, KOTOPbIE 00pa3yoT aMm(pOTEPHBIE OKCHIbI
Y TUJIPOKCUBI.

[lepnognueckuit 3axoH. Ilepuoandeckast cucTeMa XUMHUYECKHUX 3JIEMEHTOB /1.
N. Menneneea. KopoTkonepuonas u jiuuHHonepuoanas popmsi [lepuonnyueckoit
cucreMbl xumuueckux sneMeHToB JI. M. MenneneeBa. Ilepuoasl u rpynmsl.
@U3NYECKUN CMBICII ITOPSAKOBOIO HOMEPA, HOMEPOB MEPUOAA U TPYIIIIBI DIEMEHTA.

Crpoenne atomoB. CocTtaB aTOMHBIX sAep. M3oTomnbl. DnekTponsl. CTpoeHue
AJIEKTPOHHBIX  000JIOYEK aTOMOB TepBbIX 20 XMMHMYECKHUX  DJIEMEHTOB
ITepuonnueckoin cucremsl [[. U. MenneneeBa. XapakTepuCTUKAa XUMHUYECKOIO
AJIEMEHTA I10 ero noyoxeHuro B [lepuonnueckoit cucreme 1. 1. Menaeneena.

3aKOHOMEpPHOCTM WM3MEHEHUS pajJnyca aTOMOB XWUMHUYECKHUX JJIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOMCTB IO IPyNIiaM U NEPUOIAM.

3nauenue [lepuoguueckoro 3akoHa u [lepruoauyeckoil CUCTEMbBI XUMUYECKUX
JJIEMEHTOB Ul pa3BUTUA Hayku W mpaktuku. [[. . MenngeneeB — yuyé€Hbli U
IpaKIaHUH.

Xumuyeckass cBa3b. KoBajieHTHast (ToJisipHass W HEMOJISIpHAs))  CBS3b.
DJIEKTPOOTPULIATENIBHOCTh XUMUYECKUX DIIEMEHTOB. IOHHAsI CBSA3b.

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

Xumuueckuii IKCnepumenm:

u3ydeHue oOpa3loB BEUIECTB METAUIOB M HEMETAIOB, B3aMMOJICHCTBHE
IUAPOKCUIA LHMHKA C pAacTBOPAMHM KHUCJIOT M IIEJIOYEH, MPOBEICHHUE OIBITOB,
WUTIOCTPUPYIOIIUX ~ MPUMEPBI  OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIX  PEAaKUIUN
(ropeHue, peakiuu pa3aoKeHUs, COCAUHEHNUS).

Mexcnpeomemmnoie ceasu

Peanuszanuss MeXNpeIMETHBIX CBSI3€M MpPU W3YYEHHH XUMHHM B 8 Kilacce
OCYILIECTBIISIETCSl 4Yepe3 HCIONb30BaHHE KaK OOIIMX €CTeCTBEHHO--HAYYHBIX
MOHATUM, TAK W MOHATHUM, SIBISIONIMXCS CUCTEMHBIMH JJISI OTJIEIbHBIX IPEAMETOB
€CTECTBEHHO--HAYYHOI'O LIMKJIA.



OO1ue ecTecTBEeHHO--Hay4HbIe MMOHATHS: HAYYHbIN (PaKkT, TUIIOTE3a, TEOpus,
3aKOH, aHalW3, CHHTE3, Kilaccudukamus, TMepPUOIUIHOCTh, HAOJIOICHUE,
AKCIEPUMEHT, MOACIUPOBAHUE, UBMEPEHUE, MOJICIIb, SIBJICHUE.

du3nka: MaTepusi, aTOM, JJIEKTPOH, IPOTOH, HEUTPOH, MOH, HYKJIU]I, U30TOIIbI,
PaIMOAKTUBHOCTh, MOJIEKYJa, SJEKTPUUYECKUN 3apsjl, BEUIECTBO, TENO, O00BEM,
arperaTHOE€ COCTOSIHME BEIIEeCTBa, Ta3, (PU3MUYECKHE BEIWYUHBI, CIUHUIIBI
U3MEPEHUS, KOCMOC, IUTaHEThI, 3BE31bI, COHIIE.

buonorus: dorocunTes, apixanue, ouocdepa.

['eorpadus: atmocdepa, ruapocdepa, MUHEPaIbl, TOPHBIE TOPO/IbI, TOJIE3HbIE
MCKOMAaEeMbIE, TOILUIUBO, BOJIHBIE PECYPCHI.

9 KJIACC

BeiecTBo U XMMHUYecKasi peaKkius

[lepuoguuecknii 3akoH. [lepuoanueckasl cucreMa XMMUYECKUX 3JIEMEHTOB /1.
. MenaeneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHUU CBOWCTB
XUMHUUYECKUX PJIEMEHTOB MEPBBIX TPEX NEPUOJIOB, KAJIUSI, KAJIBIUS U UX COCAMHEHUN
B COOTBETCTBHUU C TMOJIOKEHUEM »dJeMeHTOB B llepuoanueckoit cucreme u
CTPOCHHEM UX aTOMOB.

CrpoeHue BellecTBa: BHIbl XUMHUYECKOW CBSI3U. THIBI KPUCTAIITUMYECKHUX
PEIETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT TUIIA KPUCTAJUIMUECKON PEIIETKU U
BHJAa XUMHYECKOU CBSI3H.

Knaccuduxaiyss 1 HOMEHKJIATypa HEOPTraHUYECKUX BEIIECTB. XUMHUYECKUE
CBOMCTBA BENIECTB, OTHOCAIIMXCS K PAa3JIMYHBIM KJaccaM HEOPTraHHUYEeCKUX
COEIMHEHUI, TEHETUYECKAasl CBSI3b HEOPTraHUYECKUX BEIIECTB.

Knaccudukaiysa XuMA4eCcKUX peakiuii Mo pa3auvyHbIM MPU3HAKaM (110 YUCTy
U COCTaBy YYacTBYIOIIMX B PEAKIUM BEIIECTB, MO TerioBomy 3ddekrty, Mo
W3MEHECHUIO CTENEHEeW OKMUCIICHUSI XUMUYECKUX 3JIEMEHTOB, IO 00OpaTUMOCTH, MO
YYaCTHIO KaTaln3aTopa). DK30- U SHJIOTEPMUUYECKUE PEAKIINHU, TEPMOXUMHUYECKUE
ypaBHEHUS.

[TonsiTue 0 ckopocTH xumudeckoil peakuuu. llonste 00 oOpaTUMBIX H
HEOOPATUMBIX XUMUUYECKUX peakiusax. [IoHsATHEe 0 TOMOTeHHBIX M IeTepOTCHHBIX
peakuusx. [lonstue o karanuse. [lonsTne 0 xumMruyeckoM paBHoBecuu. DakTOpBHI,
BIIMAIONIME HA CKOPOCTh XHMHYECKOW PEAKIMU U TMOJOXKEHUE XUMHUYECKOTO

PaBHOBECHSL.
OKHUCIUTEIbHO-BOCCTAHOBUTENIBHBIC ~ PEaKIMU,  JJICKTPOHHBIM  OaaHc
OKHCIIUTEIIbHO-BOCCTAHOBUTENBHON  pPEaKLUU. CocraBiieHue YpaBHEHUI

OKHCIIUTEIbHO--BOCCTAHOBUTEIBHBIX ~ PEAKIMiA C HUCIOJB30BAHUEM  METONa
3JIEKTPOHHOTO OanaHca.



Teopus 3NEKTPOIUTHYECKON JUCCOUALMU. DIEKTPOIUTHI U HEAJIEKTPOIUTHI.
KarnoHnbl, aHMOHBI. MeXaHW3M AMCCOLMALMM BEIIECTB C PAa3IMYHBIMU BUIAMU
XUMUYECKOH CcBsi3U. CTeneHp auccouranuy. CUIIbHbBIE U CIA0BIE JIEKTPOJIUTHI.

Peakiiun noHHOTO 0OMeHa. Y CI0BUS MPOTEKAHUS PEAKIUi HOHHOTO OOMEHa,
MOJHBIE W COKpAIIEHHBbIE HMOHHBIC YypaBHEHHsS peakuuil. CBOKCTBAa KHCIIOT,
OCHOBAHMI U COJIEW B CBETE MPEICTABICHUN 00 AIEKTPOIUTHIECKON TUCCOIUALUY.
KauecTBeHHbIE peakiuy Ha MOHBI. [IoHsATHE O THIpONIM3E Conel.

Xumuueckuii IKcnepumenm:

O3HAKOMJIEHUE C MOJEISIMU KPUCTALNIMYECKUX PEIIETOK HEOPraHUYECKHUX
BEUIECTB — METAJUIOB U HEMETauIoB (rpaduTra U anmasza), CIOKHBIX BEILECTB
(xopuaa HaTpus), UCCIEAOBAHUE 3aBUCUMOCTH CKOPOCTH XUMUYECKON pEAKIIMHU OT
BO3JICHCTBHSl  PA3IMYHBIX  (PAKTOPOB, HCCIEIOBAHUE  AJIEKTPONPOBOJAHOCTHU
PacTBOPOB BELIECTB, IPOIIECCAa JUCCOLMALIMHN KUCIIOT, IIEJI0YEH U cosel (BO3MOXKHO
UCIIOJIb30BaHUE BUAECO MATEPUAJIOB), MPOBEJIEHUE OIBITOB, HILTIOCTPUPYIOIIMX
NPU3HAKK TNPOTEKAHHMsS] peakuidl HMOHHOro obOmeHa (oOpa3oBaHuE OCalKa,
BBIJICJICHHE Ta3a, O0Opa30BaHUE BOJbI), OIBITOB, WJUIIOCTPUPYIOLIUX MPUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX PEAaKIHN (FOpEeHue, peaKkuu pas3lioKeHUs,
COCUHEHMsI), pAacllO3HaBaHME HEOPraHMYECKHX BEUIECTB C  IOMOIIbIO
KAauECTBEHHBIX PEaKIMil Ha HOHBI, pELIEHUE SKCIIEPUMEHTAIBHBIX 33]a4.

Hemertanibl U MX coeinHEeHUA

OO6mast xapakTepucTuka rajaoreHoB. (OCOOEHHOCTH CTPOEHHS aTOMOB,
XapakTepHble CTENEeHU OKucieHus. CTpoeHrne U (U3NYECKUe CBOWMCTBA MPOCTHIX
BEILIECTB — TAJIOTEHOB. XMMHUUYECKHE CBOMCTBA HA MMPUMEPE XJIopa (B3aUMOICHCTBUE
C MeTajulaMM, HeMeTaJlaMu, uniesnodamu). Xuoposojxopond. ConsHas KucioTa,
XMMHUYECKME CBOMCTBa, IIOJy4YeHUE, TMpuMeHeHue. [lelicTBue xyopa u
XJIOPOBOJIOPO/Ia HA OPTaHU3M 4YeJIoBeKa. BaskHelme XJI0puabl M UX HAX0XKICHUE B
IPUPOJE.

Oo6mast xapaktepuctuka smemMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTepHble cTerneHu okucieHus. CtpoeHue u (U3MYECKHue CBOMCTBa
MPOCTBHIX BELIECTB — KUCIOPOAA U cepbl. AJNIOTPOIHbIE MOAU(PUKAIIMN KUCIOPOIa
U cepbl. XuMuyeckue cBoiicTBa cepbl. CepoBOIOPO, CTpOCHUE, (PUBHUECKHE U
XUMUYECKHE CBOMCTBA. OKCHIBI CEpbl KaK MPEACTABUTEIN KUCIOTHBIX OKCHJIOB.
Cepnas kucnoTa, U3NYeCKue U XUMUYECKUE CBOMCTBA (0011E KaK MPeACTaBUTENS
KJlacca KUCIOT U crneuuduyeckue). XUMHUUECKUE PEaKlMH, JIeKAIlue B OCHOBE
MPOMBIIIUIEHHOTO CHOco0a MOMy4YeHUsi CepHOM KucioThl. [IpumeHenue cepHoit
kucaoTbl. CONMM CepHOM KHUCIIOTHI, KadeCTBEHHAs peakuus Ha Cyab(paT-HOH.
Haxoxnenue ceppl M €€ COeIMHEHUMM B Ipupone. XUMHUYECKOE 3arpsA3HEHUE
OKpPYXaIoLEl Cpelbl COECOUHEHUSIMHU cepbl (KUCIOTHBIE JOXKAM, 3arpsA3HEHHE
BO3]lyXa U BOJOEMOB), CIIOCOOBI €r0 MPeOTBPAILICHHUS.



OOmast xapakrepucTuka 37aeMeHTOoB VA-rpynmnbel. OcoOEHHOCTH CTPOCHUs
aTOMOB, XapaKTepHBbIE CTEMCHH OKUCIECHUA. A30T, paclpocTpaHEHHE B MPUPO/IE,
dusznyeckue U XxuMudeckue cBoictra. Kpyrosopor a3ora B mpupoe. AMMHaK, ero
bu3nUecKue 1 XUMUYECKHUEe CBOMCTBA, MOyuyeHrue U npuMeHenue. Colu aMMOHUS,
ux pU3NUEeCKUe U XUMUYECKUE CBOWMCTBA, MpUMeHeHHe. KauecTBeHHas peakius Ha
MOHBI aMMOHHS. A30THasi KHCIOTa, €€ MOoJydyeHHe, (PU3NYECKUe U XUMUYECKUE
CBOiicTBa (0OmMEe Kak TMpEeACTaBUTENS Kiacca KHUCIOT U CHenupuiecKue).
Hcnonb3oBaHre HUTPATOB U COJIEH aMMOHHMSI B KAYECTBE MUHEPATILHBIX YI0OpEHUH.
XUMHUECKOE 3arps3HEHUE OKPYKAIOIIEH Cpelibl COeTMHEHUSIMU a30Ta (KUCIOTHBIE
JOKIM, 3arps3HEHHE BO3ayXa, MOUBbl U BoA0EMOB). docdop, amioTponHbe
Moaudukauuu docdopa, puznueckne U xumudeckue cpoiictBa. Oxenn gocdopa
(V) u dochopnas kucnora, puznueckue M XUMHYECKUE CBOWUCTBA, MOJy4YCHUE.
Hcnonb3oBanue (hochaTroB B KauecTBE MUHEPATBHBIX YI00PEHHUIA.

O6mast xapaktepuctuka snemMeHToB [VA-rpynmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEPHbBIE CTENICHU OKUCIICHUS. Y TIEPO/I, ATTIOTPOITHBIE MOAU(PUKAIINH,
pacmpocTpaHeHHe B MPUPOAe, HPU3HUECKUe U XUMUYECKUE CBOMCTBA. AICOPOIIHS.
Kpyrosopor yrimepona B mnpupoxae. Okcuabl yriepojaa, UX (U3HYECKUE U
XUMUYECKHE CBOWCTBA, JIEWCTBHE Ha JKUBBIE OPTraHU3MBI, TMOJy4Ye€HUE U
IpUMEHEHHE. DKOJIOTUYEeCKUe MpoOseMbl, CBI3aHHbIe ¢ okcuaoMm yraepoaa (IV),
TUIOTE3a TJI00aJBHOTO TMOTEIJICHUSI KJIMMaTa, NapHUKOBBIM 3¢ dekt. YronpHas
KUcTIoTa W e€ coid, ux (pu3MUeckre W XUMHUYECKHE CBOWCTBA, MOJIy4YCHHE U
npumeHenue. KadecTBeHHass peakiusi Ha KapOoHaT-woHBL. Mcmonb3oBaHue
KapOOHATOB B OBITY, MEUIIMHE, TPOMBIIIJICHHOCTH M CEIbCKOM XO35UCTBE.

[lepBoHavasIbHBIE TTOHATHS 00 OPraHUYECKUX BEIIECTBAX KAaK O COCTMHEHUSIX
yriaepoja (MeTaH, 3TaH, TUJIEH, alleTUIIEH, TaHOJI, TJIMLEPUH, YKCYCHAsI KUCIIOTA).
[IpupogHble HMCTOYHUKK YTIEBOAOPOAOB (yrojib, MPUPOJIHBIA Ta3, HEPTH),
MPOIYKTH WX TepepaboTku (OCH3MH), UX POJb B OBITY U TPOMBIIICHHOCTH.
[TonsiTne 0 OMOJIOTMYECKU BaXKHBIX BEIIECTBAX: JKUPaX, O€NKaxX, yriieBoJax — U X
polu B OKM3HM 4YelOBeKa. MarepuanbHOE€ EIMHCTBO OpPraHMYeCKHX U
HEOPTaHUYECKUX COCAMHCHUH.

KpemHnmii, ero ¢usnyeckue W XHMHUYCCKHE CBOWMCTBA, IIOJNIYYCHHE W
npuMmenenue. CoequHeHus KpeMHus B npupoze. O61ure npeacTaBieHus 00 oKkcuae
kpemuus (IV) u xpemuueBoit kucinore. CUIUKATHI, UX UCIOJIb30BaHUE B OBITY, B
IPOMBINIICHHOCTH. BakHelme cTpouTenbHble MaTepHalbl: KEpaMHKa, CTEKIIO,
IeMEeHT, OeToH, kene300eToH. I[Ipobiembl 06€30macCHOrO  MCIOJIB30BAHUS
CTPOUTEIHHBIX MATEPHAJIOB B MIOBCETHEBHOM KU3HHU.

Xumuueckuii IKcnepumenm:

U3y4eHre 00pa3loB HEOPTaHWYECKUX BEIIECTB, CBOWCTB COJSTHOW KHCIIOTHI,
MPOBE/ICHUE KAYE€CTBEHHBIX PEAKIMi Ha XJIOPUJI-MOHBI U HAONIOICHUE MPU3HAKOB



UX TPOTEKAaHMs, OMBITHI, OTpa)karouiue (QU3MUYecKkue U XUMHUYECKHE CBONCTBA
TaJOr€HOB M WX COEIMHEHHI (BO3MOXXHO HCIIOJIb30BAHUE BUAEOMATEPUATIOB),
O3HAKOMJICHHUE ¢ 00pa3IiaMu XJIOPUI0B (TAJIOTCHUIOB), 03HAKOMJICHHE C 00pa3amMu
ceppl U €€ COeAUHEHUsSMU (BO3MOXXHO HCIOJIb30BaHUE BHJIEOMATEPHAIIOB),
HaOJI0ICHHUE TIpoliecca 00YIIIMBaHUs caxapa MoJl JEHCTBUEM KOHIICHTPUPOBAHHOM
CEpHOM KHCJIOThI, U3YyYEHUE XUMHUECKUX CBOMCTB Pa30aBIE€HHON CEPHOM KUCIIOTHI,
IpOBEJCHNE KaYEeCTBEHHON peakliy Ha CyJb(haT-uOH U HAOII0eHIe TpU3HaKa e
pPOTEKaHMs, O3HAKOMJIEHUE ¢ (DPU3MYECKUMU CBOWCTBaMH a30Ta, ¢ocdopa U UX
COEJIMHEHUN (BO3MOKHO MCIIOJIb30BAaHUE BUICOMATEPUATIOB), 00pa3iaMu a30THBIX
U PocopHbIX yAOOpeHUi, NodydeHue, coOupaHue, paclo3HaBaHUE U M3yueHUE
CBOICTB aMMMaKa, IMPOBEJACHHE KAYECTBEHHBIX pPEAKIUNA HAa HOH aMMOHHUSA H
dochaT-uOH W HU3yYEHUE MPU3HAKOB HMX TMPOTEKAHMS, B3aAUMOJICHCTBHE
KOHLIEHTPUPOBAHHOW Aa30THOW KHCIOTBI C MEABbK (BO3MOYKHO HCIIOJIb30BaHUE
BHJICOMATEPUAIIOB), HW3Y4YEHHE MOJEIEH KpPUCTAUIMYECKUX pElETOK anmasa,
rpadura, (ymiepeHa, O3HAKOMIICHHE C MPOILECCOM aJICOPOLIMU PACTBOPEHHBIX
BEILIECTB AKTUBHPOBAHHBIM YIVIEM M YCTPOWCTBOM NIPOTHBOras3a, IOJIyYEHUE,
coOupaHue, paclio3HaBaHUE M U3YUYEHUE CBOWCTB YIVIEKMCIIOrO ra3a, MpOBEACHHUE
KaueCTBEHHBIX PEAKIMi Ha KapOOHAT M CUJIMKAT-UOHBI U U3YYCHHUE MPU3HAKOB MX
IPOTEKaHUs, O3HAKOMJIEHWE C MPOAYKIHMEH CHIMKATHOM IPOMBINUIEHHOCTH,
pelIeHrne SKCIEPUMEHTAIBHBIX 3aJad M0 TeMe «BaxHeWlne HeMeTaulbl U HUX
COETUHEHUS.

MeTaJibl 1 MX COeIMHEHU S

OO01mast xapakTepUCTHKa XUMHUYECKUX DJIEMEHTOB — METAJUIOB Ha OCHOBAHHUH
ux mnoyioxkeHuss B llepmommueckor cucreme xumuyeckux siemeHtoB . U.
MenpeneeBa u crpoeHusi atoMoB. CTpoeHue MeTauioB. MeTtamuyeckas CBS3b U
METAJUIMYECKAsT ~ KPUCTAJUIMYECKass  PEIIETKA.  DJIEKTPOXUMHUYECKUH  pAX
HaIpsHKeHUH MeTawtoB. Ou3nyeckue U XMMUYECKHUe CBOMCTBAa MeTayuioB. OO0rmue
criocoObl mMosydeHus MeTayioB. lloHATHE O KOPpPO3MHM METAIOB, OCHOBHBIC
CIIOCOOBI 3aIUTHI UX OT KOppo3uu. CruiaBsl (CTallb, UyTYH, JIOPATIOMUHUM, OpOH3a)
U UX MPUMEHEHUE B OBITY U IPOMBIIIIEHHOCTH.

[[lenounbie MeTambl: nonoxkeHue B [leproanyueckoil cucTEME XUMUYECKUX
sanemeHToB . 1. MenaeneeBa, CTpoeHHME MX aTOMOB, HAXOXJIEHUE B IPUPOJE.
du3nuecKkue U XMMHUYECKUE CBOMCTBA (Ha mpuMmepe Hatpus U Kanus). OKCUasl 1
TUAPOKCUIBI HAaTpusi W Kanus. [IpuMeHeHue IIeNIOYHbIX METAUIOB M HX
COEJIMHEHUMH.

[Ilenouno3emenpHble METAUIBl MAarHUM W KaJdbLUHW: TOJOXKEHUE B
[lepnonnueckon cucreMe xumuueckux anemMenToB 1. . Menneneesa, ctpoenue ux
aTOMOB, HaXOXJEHUE B pupoae. Pu3nueckue U XMMUYECKUE CBOMCTBA MarHus 1



Kayiblusl. Baxkueiire coequHeHns KabIus (OKCUI, TUAPOKCU/T, COIH). KECTKOCTh
BOJIBI M CIIOCOOBI €€ yCTpaHEeHHS.

AmmoMuHUN: TIoJIokeHue B [lepuoandeckoit cucteMe XMMUYECKUX SJIEMEHTOB
. . MenpneneeBa, CTpoEHHE aTtoma, HaxXOXAcHWE B mpupoae. dPusnmueckue u
XUMHUYECKHE CBOMCTBA aTFOMUHHUSA. AM(POTEpHBIE CBOMCTBA OKCHJIA U THIPOKCHIA
AJIFOMUHUSL.

Kenezo: nonoxenne B [lepuoguueckoi cucreme XMMHYECKUX 3JIEMEHTOB /1.
N. MenaeneeBa, CTpOEHHE aTOMa, HaxOXKJIeHUE B mpupoac. PuU3MUYECKUe WU
XUMHYECKHE CBOMCTRA kene3a. OKCUIbl, THAPOKCUIBI U cou kenesa (I1) u xemnesa
(III), ux cocraB, CBOMCTBA U MMOJyUYCHHE.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHHE ¢ o0pa3llaMd METAJIOB U CIUIABOB, HUX (HU3UUYECKUMU
CBOMCTBAMH, M3Y4YE€HHE  PE3YJIbTAaTOB  KOPPO3UHU  METAIOB  (BO3MOYKHO
HCIIOJB30BaHUE BHUICOMATEPUATIOB), OCOOCHHOCTEH B3aMMOJICHCTBUS OKCHJIA
KJIbIIUSI W HATpus C BOJON (BO3MOXKHO HCIIOJIb30BaHUE BUJICOMATEPUAIIOB),
HCCIICIOBAHUE CBOMCTB XKECTKOM BOJIBI, MTPOLECCAa TOPEHUS KeJe3a B KUCIOPOJE
(BO3BMOKHO  KCMOJIb30BAHME  BHUJICOMATEPUANIOB), TMPU3HAKOB  MPOTEKAHUS
Ka4eCTBEHHBIX PEAKIIMI HAa MOHBI: MarHus, KaJbIUsl, TFIOMUHUS, ITMHKA, sxkene3a (II)
u xenesa (II), menu (II), HabGmromeHUEe W omHMCaHUE IPOIECCOB OKpAIWBAHUS
MJJaMEHH MWOHAaMU HATpusi, Kalus U Kaiblusg (BO3MOXHO HCIIOJIb30BaHUE
BHJICOMATEPUAIIOB), UCClieI0BaHuE aM(OTEPHBIX CBOMCTB T'UAPOKCHUA ATTFOMUHUS U
TUJIPOKCHJIA [IUHKA, PEIICHUE SKCIEPUMEHTAIBHBIX 3a7ay No TeMe «Baxnenmme
METAJUIbI U KX COCTUHCHUS.

XuMHS M OKPYXKAKOLIAS cpeaa

BemecTtBa M marepuansl B IMOBCEAHEBHOW »XKU3HM YeloBeKa. besomacHoe
MCIIOJIb30BaHME BEILECTB M XMMHUYECKUX peakuuil B ObITy. [lepBasi momoinb npu
XAMHUYECKUX 0KOTaX U OTPABJICHUSX.

XUMUYECKOE 3arpsi3HEHHE OKpY’Karouied cpeabl (MpeaeiabHas T0mycTUMast
KOHIIEHTpalus BemecTB, nainee — [1/1K). Ponb xumMuu B peneHun 3K0JIOrHYeCKUX
npooiem.

Xumuueckuii IKCnepumenm:

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

Mexcnpeomemmnoie ceasu

Peanuzanus MeXnpeaMETHBIX CBA3€d MpPU M3YYEHHM XUMUH B 9 Kiacce
OCYILECTBIISIETCS YEPE3 HCIOJb30BaHUE KaK OOIIHMX €CTECTBEHHO-HAYYHBIX
MOHSATUHN, TAK U MOHSATUM, SIBJISIIOIIMXCS CUCTEMHBIMH ISl OTAEIBHBIX MPEIMETOB
€CTECTBEHHO--HAYYHOTO LIMKJIA.



OO1ue ecTeCTBEHHO-HAyUHbIE MOHATHSA: HAY4HbIH (DaKT, TUIIOTE3a, 3aKOH,
TEOpHUs, aHalu3, CHHTE3, KilaccupuKalusa, NepUOAUIHOCTb, HAOIIOECHHE,
OKCIEPUMEHT, MOJEIHPOBAHUE, H3MEPEHHUE, MOJEJb, SIBICHHUE, MAaPHUKOBBIN
s peKT, TEXHOIOTHS, MaTEPHUAIIHI.

dwusuka: MmaTepusi, aTOM, MJIEKTPOH, IPOTOH, HEUTPOH, HOH, HYKJIH/I, H30TOTIHI,
pPaliOaKTUBHOCTb, MOJIEKYIa, AIEKTPUUYECKUI 3apsi, MIPOBOHUKH,
MOJYIPOBOJIHUKU, AUDICKTPUKH, (POTOIJIEMEHT, BEIIECTBO, TENIO0, OOBEM,
arperaTHoe COCTOSIHHE BEIECTBA, ra3, PaCTBOP, PACTBOPUMOCTbD, KPUCTAILTUICCKAS
pemérka, CruiaBbl, (PU3MYECKHE BEIMYMHBI, CAUHHUIIBI W3MEPEHUS, KOCMHUYECKOE
IPOCTPAHCTBO, IJIAHETHI, 3BE3/1b1, COJHIIE.

buonorusi: ¢orocunres, npixanue, OuMocdepa, IKOCUCTEMA, MHHEPAIbHBIE
yI0OpeHus, MUKPOAJIEMEHTBI, MAKPOIJIEMEHTHI, ITUTATEIbHBIC BEIIECTBA.

['eorpadusi: atmocdepa, ruapocdepa, MUHEpPasbl, TOPHBIE IOPObI, OJIE3HBIE
UCKOIIaeMbl€, TOIUIMBO, BOJIHBIE PECYPCHI.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
XUMHUHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JIMYHOCTHBIE pPE3yJIbTaThl OCBOEHHUS IPOrpaMMbl OCHOBHOI'O  OOIIEro
o0Opa3oBaHMsI JOCTUTAIOTCS B XOJA€ OOyYeHHUS] XMMHUU B EIUHCTBE y4eOHOU H
BOCIIMUTATENBHOUN JIEATEIIBHOCTH B COOTBETCTBUU C TPAJULIMOHHBIMH POCCUHUCKUMU
COIL[MOKYJIbTYPHBIMH M JTYXOBHO-HPAaBCTBEHHBIMU ILIEHHOCTSIMU, MPUHATBIMH B
oOlIEeCTBE TMpaBUJIaMU U HOpPMaMHU I[OBEJEHUS M CIOCOOCTBYIOT IIpolieccam
CaMOIMO3HAaHUs, CAMOPA3BUTHUS U COLIMATTU3ALMHI 00YUYaIOIIHUXCS.

JIM4HOCTHBIE  pe3yJIbTaTbl  OTPaXalOT  T[OTOBHOCTh  OOYyYaroIIHUXCsA
PYKOBOJCTBOBATbCS CUCTEMOW IIO3UTHBHBIX LIEHHOCTHBIX OpHEHTALMA U
pacILIMpEeHne OIIbITaA ACATEIBHOCTH Ha €€ OCHOBE, B TOM YHUCJIE B YACTHU:

1) naTPpHOTHYECKOIr0 BOCTIMTAHMS:

LIEHHOCTHOT'O OTHOUIEHUS K OT€YECTBEHHOMY KYJIBTYPHOMY, HCTOPUYECKOMY
M HAYYHOMY HACIEOUI0, MOHUMAaHMS 3HAYECHUS XUMHYECKOM HAyKH B KU3HU
COBPEMEHHOr0 OOIIECTBA, CIIOCOOHOCTU BIJIAJIETh JOCTOBEPHON MH(popMalnuen o
NIEPENOBBIX JOCTH)KEHMSIX W OTKPBITUSAX MHPOBOM M OTEYECTBEHHOM XUMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 yCTpOMCTBE MUpa U 00OILIECTBA;

2) rpaskIaHCKOr0 BOCIIMTAHMSA:

MPEACTABICHUSI O COLUMAIBHBIX HOpPMax M MpaBUIaX MEKIMYHOCTHBIX
OTHOILIEHUH B KOJUJIEKTUBE, KOMMYHUKAaTUBHON KOMIETEHTHOCTH B OOIIECTBEHHO
MOJIC3HOM,  Y4EOHO-MCCIIENOBATENbCKOM, TBOPYECKOM W JIPYTUX  BHJAX
NeSATEIbHOCTH, TOTOBHOCTM K Pa3HOOOpPa3HOM COBMECTHOM NEATENbHOCTH MpU
BBINIOJIHEHUHU YYE€OHBIX, [O3HABATEIbHBIX 3a/1ay, BBINOJHEHUN XUMHUYECKUX
HKCIEPUMEHTOB, CO3/IaHUU YUYE€OHBIX MIPOEKTOB, CTPEMJICHHS K B3aUMOIIOHUMAaHHIO
¥ B3aMOITOMOIITH B MPOIIECCEe 3TOM Y4eOHOM JesITeIbHOCTH, TOTOBHOCTH OLIEHUBATh
CBOE MOBEAECHUE M IOCTYNKH CBOMX TOBApHILEH C MO3ULMHA HPABCTBEHHBIX M
IIPABOBBIX HOPM C YYETOM OCO3HAHHMSI TIOCIIEICTBUM MTOCTYIKOB;

3) HEHHOCTH HAYYHOT'0 MO3HAHUSA:

MHPOBO33PEHYECKHUE TPEICTABICHUS O BEIIECTBE M XMUMHYECKOW DPEaKILIMH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO DPa3BUTHSA HAyKH U COCTaBISAIOLINE
OCHOBY JIJI1 TIOHUMaHUsI CYIIHOCTH HAYYHOW KapTHHBI MUpPa, MPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pa3BUTHS NPUPOIbI, B3aUMOCBA3AX YEIOBEKA C
MIPUPOJHOM CPEJIOH, O POJIM XUMHUHU B TO3HAHUU 3TUX 3aKOHOMEPHOCTEM;

II03HABATEJIbHBIE MOTHBBI, HAIIPABJICHHBIE HA MOJIyYEHUE HOBBIX 3HAHUU IO
XUMHH, HEOOXOauMble Ui OOBSCHEHUS HaOII0JaeMbIX TMPOILIECCOB U SIBICHUH,
MO03HABATENIbHOM, MH(DOPMAIMOHHOW M YHUTATEIbCKOW KyJIbTYpbl, B TOM YHCIE
HABBIKOB CaMOCTOSITEJIbHOM paloThl C Yy4eOHBIMU TEKCTaMM, CIPABOYHOMN



JUTEPATYPOH, JTOCTYMHBIMA TEXHHUUYECKUMHU CpEeACTBAaMH HH(POPMAIIMOHHBIX
TEXHOJIOTHH;

WHTEpPEC K OOYYCHHMIO M TO3HAHHWIO, JIFOOO3HATEIBHOCTh, TOTOBHOCTH H
CIOCOOHOCTh K  €caMOOOpa3OBaHMIO, TPOEKTHOM U  HUCCIEIOBATEIbCKOM
JeSATEeIbHOCTH, K OCO3HAHHOMY BBIOOPY HAINPaBICHHOCTH M YPOBHS OOy4YeHUsS B
JIaTbHEHIIIEM;

4) popmupoBaHus KyJIbTyPbl 310POBbSI:

OCO3HAaHHUE IIEHHOCTU KW3HU, OTBETCTBEHHOTO OTHOUIIEHUS K CBOEMY
3I0POBbIO, YCTAaHOBKM Ha 370pPOBBIM 00pa3 >KM3HU, OCO3HAHWE MOCIEACTBUH U
HEIPUSATUE BPEIHBIX MPUBBIYEK (YIOTPEOICHHS aJIKOTOJs, HAPKOTUKOB, KypEHHs),
HEOOXOJMMOCTH COONIOJICHUSI TMpaBui O€30MaCHOCTH TpU  OOpalleHuu ¢
XUMHUYECKUMHU BEIIECTBAMH B OBITY U PEabHOMN KU3HU;

S) TPyAOBOr0 BOCIIUTAHUS:

MHTEpEC K MPaKTHUYECKOMY U3yUYeHHUI0 TTpodeccuil U TpyJa pa3auyHoro poja,
YBaKEHHE K TPYAY U pe3ysibTaTaM TPYJI0BOM AESATEILHOCTH, B TOM YUCJIE HA OCHOBE
NPUMEHEHUS  TMPEIMETHBIX 3HAHUHW TI0  XUMHUH, OCO3HAHHBIH  BBIOOD
WHJMBUAYAJTbHOU TPACKTOPUHU MPOJIOHKEHUS 00pa30BaHUsl ¢ yUETOM JTUYHOCTHBIX
WHTEPECOB U CIIOCOOHOCTH K XMMUU, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH,
yCHenrHon npodeccnoHaabHOM IeITeIPHOCTH U Pa3BUTHS HEOOXOAUMBIX YMEHUH,
TOTOBHOCTh aalITUPOBATHCS B TPOPECcCHOHATBLHOM Cpejie;

6) PK0JIOrHYECKOro BOCIMTAHMS:

HKOJIOTHYECKH I1eJIecO00pa3HOe OTHOIICHHUE K TPUPOAE KaK UCTOYHUKY KU3HU
Ha 3emJie, OCHOBE €€ CYIIECTBOBAHMS, IMOHMMAaHUE LEHHOCTH 3JI0POBOTO U
Oe3omacHOro o0Opas3a JKM3HU, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
bU3nYEeCKOMY M TICUXMYECKOMY 3J0pPOBbIO, OCO3HAHUE IIEHHOCTH COOJIOJICHUS
npaBuJ 0€30MacHOTO MOBEICHUSI P padOTE C BEIIECTBAMU, a TAKKE B CUTYaIUsIX,
YTPOKAIOIMINX 3J0POBbIO U KU3HU JIIOJEH;

CIIOCOOHOCTH TIPUMEHSATHh 3HAHUS, MOJIy4aeMble MPU MU3YYCHUH XUMHH, IS
pelIeHus 3a7a4, CBSI3aHHBIX C OKPYKAIOUIENU TPUPOIHON CPEOU, IS TTOBBIICHUS
YPOBHSI  DKOJIOTMYECKOW  KYJIBTYphI, OCO3HAHHUS TJIOOAJIBLHOTO  XapakTepa
AKOJIOTUUECKUX MPOOJEM M IMyTed WX PEIICHHS MOCPEICTBOM METOJ0B XHMUHU,
HKOJIOTHYECKOTO MBIIIJICHUS, YMEHUS PYKOBOJICTBOBATHCS UM B MO3HABATEIBHOM,
KOMMYHUKATUBHOM Y COLMAJIbHOMN ITPAKTHKE.

METAINIPEJMETHBIE PE3YJIbTATDBI

B cocraBe wMeTanpeaMETHBIX pE3yJNbTAaTOB BBIICIAIOT 3HAYUMBIE IS
dbopMHUpOBaHUS MUPOBO33PEHUS O0IIIEHAYIHBIC TTOHITHS (3aKOH, TEOPHS, TPUHITHTI,
runore3a, ¢akT, CHUCTEMa, TIPOIECC, OHKCICPUMEHT U JPYyroe.), KOTOpbhIe
WCITOJIB3YIOTCSI B €CTECTBEHHO-HAYYHBIX YUYCOHBIX MPEIMETax W TO3BOJISIIOT Ha
OCHOBE 3HaHUU M3 ATUX MPEAMETOB (OPMUPOBATH MPEACTABICHUE O IIEJIOCTHOU



HAyYHOW KapTUHE MHPA, U YHUBEpPCAJIbHbIC yUeOHbIE NeUCTBUS (ITI03HABATEIHHBIC,
KOMMYHUKATHBHBIC, DPETYJISITHBHBIC), KOTOpPhIE 0OECIeunBarOT (OPMHUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IUUJIAHUPOBAHUIO M OCYIIECTBICHUIO y4eOHOMU
JIEATECIILHOCTH.

ITo3HaBaTe/ibHBbIE YHMBEPCAJIbHBIE YUeOHbIE HeiiCTBUS

ba3oBble Jiornueckue JaeicTBuA:

YMEHHUSI HCIMOJB30BaTh MNPUEMBI JIOTUUECKOTO MBIIIJIEHUS MPU OCBOCHUU
3HAHUMU: PACKPBIBATh CMBICT XUMHUYECKUX MOHSATHUH (BBIACISATH UX XapaKTEPHbBIC
MPU3HAKKU, yYCTaHABJIMBATh B3aUMOCBSI3b C JPYTMMHU THOHSATHSIMH), HCIOJIb30BaTh
MOHATHUS JIJI1 OOBSICHEHUS OT/CIbHBIX (PaKTOB M SBJICHUH, BRIOUPATh OCHOBAHUS U
KpUTEpUH JJISl KIACCU(PUKAIIMU XUMHUYECKUX BEIIECTB M XUMHUYECKUX PEAKIUM,
YCTaHABJIMBATh MPUUYUHHO-CJICICTBEHHBIE CBSI3M MEXKIYy OOBEKTaMH HW3Y4YCHUS,
CTPOUTH JIOTUYECKUE PACCYXIACHUS (MHAYKTHUBHBIC, JICTYKTUBHbBIC, 10 aHAJIOTHN),
JIeNaTh BBIBOJIBI M 3aKIIOUCHUS

YyMEHHUE TMPUMEHSATH B TIpoIlecce TMO3HAHUS TOHATUA (NpEeIMETHBIE U
METanpeIMETHBIC), CAMBOJIMYECKHE (3HAKOBBIC) MOJICTU, UCTIOIb3yEMbIC B XUMUH,
npeoOpa3oBbIBATH MIMPOKO MPUMEHSIEMbIE B XUMUU MOJEIbHBIE MPEICTABICHUS —
XUMHUYECKUN 3HaK (CHMBOJ DJIEMEHTAa), XHMHUYeckas (opMmylia W YypaBHCHHUE
XUMHUYECKON PeaklMi — MPH PEIICHUHM yY4eOHO-TTO3HABATEIbHBIX 33J1ad, ¢ YIETOM
ATUX MOJICTBHBIX MPEJCTABICHUIN BBISBIATh U XapaKTEpU30BaATh CYIIIECTBEHHbBIC
MPU3HAKUA U3yYaeMbIX OOBEKTOB — XMMHUUYECKUX BEIIECTB U XUMHUECKUX PEAKIIUMN,
BBISBJIATH,  OOIIME  3aKOHOMEPHOCTH, IPUYMHHO-CIICJACTBEHHBIC CBSI3M U
MIPOTHUBOPEUMS B U3YyUAEMbIX MPOIIECCAX U SABJICHUSIX.

ba3oBble ucciieoBarTe/IbCKHe AeiiCTBUS:

YMEHHE HCIOJIb30BaTh IMOCTABJICHHBIE BOMPOCHI B KAueCTBE HHCTPYMEHTA
MO3HAHUS, @ TAK)KE B KAYECTBE OCHOBBI /ISl (JOPMUPOBAHUS TUIIOTE3HI IO TIPOBEPKE
MPABWIbHOCTH BBICKA3bIBAEMBIX CYKJICHHI;

PUOOPETEHUE OIbITa 110 IUIAHUPOBAHHUIO, OpPraHU3AIlMd W IPOBEIACHHUIO
YYCHUYECKUX OKCIEPUMEHTOB, yMEHHE HaOJIaaTh 3a XOJ0M Mpolecca,
CaMOCTOSITEJILHO MPOTHO3UPOBATH €ro pe3yibTaT, popMyaupoBaTh 0000IICHUS U
BBIBO/IBI 110 Pe3yJibTaTaM MPOBEAEHHOTO OMbITA, UCCIEIOBAHUS, COCTABIISITH OTUET
O MPOJIeTTaHHOM padoTe.

Pa6ora c nunopmanueii:

yMEHHUE BBIOMpATh, AHAIMU3UPOBATH W HWHTEPIPETUPOBATH HUHGPOPMAIUIO
Pa3IMYHBIX BUJIOB M (OPM MPEACTABICHUS, MOTYyUYaeMyl0 U3 Pa3HbIX UCTOYHHKOB
(Hay4HO-TIOMYJISIpHAsl  JIUTEpaTypa XUMHUYECKOTO COJIEp>KaHUs, CIPaBOYHBIE
nocoOus, pecypcel MHTepHETa), KPUTHUYECKH OIEHHWBATh MPOTHBOPECUUBYIO U
HEJI0OCTOBEPHYIO MH(DOPMAITHIO;



YMEHHE MPUMEHATh Pa3IUYHbIE METOJbl U 3aMpoChl NMPHU MOUCKE U 0TOOpe
uHGOpPMAIlMU U COOTBETCTBYIOIIMX JAHHBIX, HEOOXOAMMBIX JJIsSi BBITTOJHEHUS
y4eOHBIX U MO3HABATENbHBIX 337a4 ONPEIEIEHHOrO TUIA, TPUOOPETEHUE ONbITA B
o0nacTh MCHOJb30BaHUS  HMHPOPMALMOHHO-KOMMYHUKAaTUBHBIX  TEXHOJIOTHUH,
OBJIQJICHUE KYJIbTYPOU aKTUBHOTO UCIIOJIB30BAHUS PA3IINYHBIX [TOUCKOBBIX CUCTEM,
CaMOCTOSITENIFHO BBIOMpAaTh ONTUMATBHYIO (HOpMY MpeAcTaBIeHUS UHDOPMALIUU U
WUIIOCTPUPOBATh PEIIAEMbIE 3aJaul HECIOXXHBIMH CXEMaMH, JHarpaMMaMu,
Ipyrumu popmamMu rpadKu U UX KOMOUHALIUSIMU;

YMEHHME HCIOJIb30BaTh M AaHAIM3UPOBATh B Ipolecce Yy4yeOHOH u
UCCIIEIOBATENbCKON NI€ATEIbHOCTH MH(POPMAIMIO O BIUSHUM MPOMBIIUICHHOCTH,
CEJIbCKOTO XO3SIIICTBA M TPAHCIOPTAa HAa COCTOSIHME OKPYKAIOIIEH NpUPOTHON
Cpelbl.

KoMMyHHKAaTHBHBIE YHHMBEpPCAJbHbIC Y4eOHbIe JeHCTBHS:

YMEHMsI 3a/1aBaTh BOMPOCHI (B XO€ Auajiora 1 (WIK) TUCKYCCUH) IO CYIECTBY
oOcyxnaeMoi TeMmbl, (OPMyIUpPOBaTH CBOU TMPEIJIOKEHUS OTHOCUTEIHLHO
BBINIOJIHEHHUS MPEAJIOKEHHOM 3a/1a4u;

YMEHUSL  NPEJCTaBIATh  MOJYyYEHHbIE  pe3yJbTaThl  IO3HABATEJILHOU
NEATEIbHOCTH B YCTHBIX W TIMCBMEHHBIX TEKCTaX; JEJaTh MPE3CHTALUIO
pe3yJIbTaTOB BBIMOJIHEHHUS XWMUYECKOTO 3KCIEpUMEHTa (J1abopaTOPHOTO OIbITA,
71a00paTOpHOI pabOTHI O MCCIIEOBAHUIO CBOMCTB BEILIECTB, YUEOHOTO MTPOEKTA);

yMEHUsI Y4eOHOro COTPYAHMYECTBA CO CBEPCTHHKAMU B COBMECTHOU
IIO3HABATEJIbHOM M MCCIIEIOBAaTEIbCKOM  JACSATENBHOCTH  IIPU  PELIECHUH
BO3HUKAIOIIMX MPOOJEM Ha OCHOBE yuyéTa OOIIMX HHTEPECOB M COIJIACOBAHUS
no3uuil (00cyX1eHusi, OOMEH MHEHMSIMH, «MO3TOBBIE IITYPMbI», KOOPJIMWHAIUS
COBMECTHBIX JEHCTBUM, OINPEICICHHE KPUTEPUEB IO OLEHKE KadecTBa
BBITIOJTHEHHOHN pabOTHI U Apyrue).

PerynsiTuBHBIC YHHBeEpPCAJbHbIe y4eOHbIe NeHCTBHA:

YMEHUE CAMOCTOSTENIBHO ONPENENATh LENH JEATEIbHOCTH, IUIAHUPOBATh,
OCYUIIECTBJISITh, KOHTPOJIUPOBATh U MPU HEOOXOAMMOCTH KOPPEKTUPOBATH CBOIO
NesATeIbHOCTD, BBIOMpaTh Harbosee 3P GeKTUBHbIE CIIOCOOBI pelieHusl yUeOHbIX U
MO3HABATENIbHBIX 33/7a4, CaMOCTOSITEIbBHO COCTaBJISATh WJIM KOPPEKTUPOBATH
MPEUIOKEHHBIM  QITOPUTM JEHUCTBUA MPU BBINOJHEHUU 33JaHUM C YYETOM
MOJTy4YEHHUS! HOBBIX 3HAHUUA 00 M3yyaeMbIX OOBEKTaX — BEIIECTBAX U PEAKIUSX,
OLICHMBATh COOTBETCTBUE IMOJYYEHHOTO pe3yJibTaTa 3asBJICHHON LEIH, YMEHHE
UCIOJIb30BaTh U AHAJIM3UPOBATH KOHTEKCTHI, IPEIaraéMble B yCIOBUU 3aJaHUM.

INPEAMETHBIE PE3YJIBTATBI

B cocraBe mpeAMETHBIX pe3yabTaTOB IO OCBOCHHUIO 0053aTE€IHHOTO
COJIEpKaHusl, YCTAaHOBJIEHHOTO MJaHHOW (eaepanbHONM paboueil MmporpamMmon,
BBIJIEJISIIOT: OCBOEHHBbIE OOYYarOIIMMMCS HAay4HbIE 3HAHUS, YMEHHUS U CIOCOObI



NeucTBUM, crnenupuydecKkue Il TpeAMETHOW o0macth  «XUMHS», BUIBI
JNEATeIBHOCTH 1O  MOJYYEHHI0O HOBOTO  3HAHUS, €ro HWHTEpIpeTaluu,
peo0pa30BaHUIO M MPUMEHECHUIO B PA3IMYHBIX YICOHBIX M HOBBIX CHTYAITHSX.

K xoHIy oOyuenus B 8 kj1acce npeMEeTHbIE PE3yJIbTaThl Ha 0a30BOM YPOBHE

JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

e PpACKpBIBATh CMBICJ OCHOBHBIX XMMHUYECKHX MOHSTHI: aTOM, MOJIEKYJa,
XUMHUYECKUN DIIEMEHT, MPOCTOE BEIIECTBO, CIIOXKHOE BEHIECTBO, CMECH
(omHOpOAHAS M HEOJHOPOAHAS), BAJIGHTHOCTh, OTHOCUTENIbHASI aTOMHAS U
MOJIEKYJISIpHAs Macca, KOJMYECTBO BEIIECTBA, MOJIb, MOJSIpHas Macca,
MaccoBas JI0JIsl XUMUYECKOTO 3JIeMEHTa B COCTMHEHUH, MOJISIPHBINA 00BEM,
OKCHUJI, KHUCJIOTA, OCHOBaHUE, COJb, DJIEKTPOOTPUIATEIBHOCTh, CTEIECHBb
OKHCIICHUS, XUMHYECKasi peakuus, KiIacCUPUKAIMS peakiuil: peakiuu
COCIMHEHUSA, PEAKIMU Pa3JI0KEHUs, PEaKIUU 3aMEIICHUs, PEaKIuu
oOMeHa, K30- U SHJOTEPMHUUECKHUE PEAKIINH, TEIII0BOU A EKT peakiuu,
SAJIpO aToMa, JIEKTPOHHBIN CIIOM aToMa, aTOMHasi OpOUTalIb, paANyC aToMa,
XUMUYECKasl CBS3b, MOJISIPHAS U HEMOJISIpHAsI KOBAJICHTHAsI CBSI3b, MOHHAs
CBSI3b, HWOH, KaTHWOH, AaHUOH, pacTBOp, MaccoBas JOJsl BeIEeCTBa
(porieHTHAsI KOHILIEHTPAIsi) B PaCTBOPE;

e WUIIOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XHMHWYECKUX TMOHITUH H
MPUMEHSITH 3TU TIOHSTHS MPU OMMCAHUU BEIIECTB U UX MPEBPAIICHUI;

e HCIOJIb30BaTh XUMHUYECKYH) CHUMBOJUKY IS COCTaBlIeHHs (popmyn
BEIIECTB U YPABHEHUN XMMHUYECKUX PEAKIUN;

e ONpPENENATh BAJCHTHOCTh aTOMOB JIEMEHTOB B OMHAPHBIX COCIUHEHUSX,
CTENIEHb  OKUCIIEHUSI  DJEMEHTOB B  OWHApHBIX  COCAMHEHUSX,
MPUHAJJICKHOCTh BEIIECTB K OMPEACIEHHOMY KJIACCy COEAMHEHUM 10
dbopmynaMm, BHUJ XUMHUYECKOW CBsI3M (KOBaJeHTHAas M HOHHAas) B
HEOPTaHUYECKUX COCAUHEHUSX;

e packpbiBaThb cMbIca [lepuomnueckoro 3akona JI. WM. Menaeneena:
JIEMOHCTPUPOBATh TMOHUMAHHUE TEPUOJAMYECKON 3aBUCUMOCTH CBOWMCTB
XUMHUUYECKUX AJIEMEHTOB OT WX moJjioxkeHus B Ilepuomuueckoit cucreme,
3aKOHOB COXPAaHEHHUs MAacChl BEIIECTB, MOCTOSHCTBA COCTaBa, aTOMHO--
MOJIEKYJISIPHOTO YY€HUSsI, 3aKOHa ABOTraJipo;

e ONHUCHIBATH W XapakTepuszoBaTh TabmuuHyt0 Qopmy Ileprogudeckoit
CUCTEMbl XHMHMUYECKHUX JJIEMEHTOB: pa3iuvaTh I[OHATHUS «TJIaBHAs
noarpynna (A-rpynmna)» u «mnobdouHas noarpymnmna (b-rpynmna)», Manbsie u
OOJBIIME TIEPUOJBI, COOTHOCHTH OOO3HAYEHUS, KOTOPHIE HMEIOTCS B
tabmume «llepuoamueckass cucrema xumudeckmx osaementoB I .
MeHneneeBay € YHCIOBBIMM XapaKTEPUCTHKAMH CTPOEHUS aTOMOB



XMMHYECKHX 3JIEMEHTOB (COCTaB U 3apsij sSApa, 0011Iee YUCiIo 3JIEKTPOHOB U
pacrnpezielieHUue UX MO0 ANEKTPOHHBIM CIIOSIM);

KJIACCU(PUIIMPOBATH XUMHUYECKUE SJIEMEHTHI, HEOPTaHUYECKUE BEIIECTBA,
XUMHUYECKUE Peakiuu (M0 YUCIY M COCTAaBy YYACTBYIOIIMX B PEAKIHUH
BEIIIECTB, 110 TETUIOBOMY (D EKTY);

XapaKTepHU30BaTh (OMUCHIBATH) OOIIME XUMHUYECKHE CBOMCTBA BEICCTB
Pa3TUYHBIX KJIACCOB, TOJTBEPKAasi OMUCAHUE MMPUMEPAMHU MOJIEKYISIPHBIX
ypaBHEHUHN COOTBETCTBYIOIIUX XUMUYECKUX PEAKIIHIA;

MPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTU OT UX KaUE€CTBEHHOIO
COCTaBa, BO3MOXXHOCTH TMPOTEKAHUS XUMHUYECKUX TPEBpAICHUNA B
Pa3TUYHBIX YCIOBHUSX;

BBIUUCIISTH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO I MOJISIPHYIO MacChl BEIIECTB,
MacCOBYIO JIOJII0 XHMHYECKOrOo 3JIeMEHTa MO (opMysie COeAUHEHUS,
MacCOBYIO JIOJIO BEIIECTBA B paCTBOPE, TPOBOUTH PACUETHI IO YPAaBHEHUIO
XAMHUYECKON pEaKIuy;

MIPUMEHSATH OCHOBHBIE OTIEPAIlN MBICIIUTECILHOMN IEATETLHOCTH — aHATIN3 U
CUHTE3, CpaBHEHHE, OO0O0OIIeHHE, CHUCTeMaTH3aluio, KiacCudUKaIuio,
BBISIBJICHHE TPUYUHHO--CIICJCTBEHHBIX CBSI3€H — JJIsi U3y4YeHHUs CBOICTB
BEIIECTB M XHUMHUYECKHX PpEaKIMil, eCTECTBEHHO-HAyYHBbIE METOJIbI
NMo3HaHUs — HaOMIOJeHNe, M3MEpPEeHHe, MOICIHUPOBAHUE, SKCIICPHUMEHT
(peanbHBIN U MBICIEHHBIN);

CJIEIOBATH MPaBUJIaM MMOJIb30BAHUS XUMHUECKOU MOCY 01 1 1a00paTOpHBIM
o0opyZOoBaHUEM, a TaKXe TmpaBuWiIaM OOpalleHHs C BEIIeCTBAMU B
COOTBETCTBHM C HMHCTPYKIMSIMH TIO BBINOJTHEHUIO JaOOpaTOPHBIX
XUMHYECKHUX OTIBITOB IO MOTyYEHHUIO U COOMPAHUIO Ta3000pa3HbIX BEIIECTB
(Bomopoa M KHUCIOpOJa), TPUTOTOBICHHIO PACTBOPOB C OMpeNeIEHHOU
MacCoOBOM J0JIel pacTBOPEHHOTO BEIIECTBA, MJIAHUPOBATH U MPOBOAUTH
XUMHUYECKHE IKCMEPUMEHTHI IO PACTO3HABAHUIO PACTBOPOB INENOYEH U
KHUCJIOT C TOMOILbIO UHJIUKATOPOB (JAKMYC, (eHON(PTAICHH, METUIOPAHK

U pyTHeE).

K xoHIy 00yueHus B 9 kJjiacce npeaMeTHbIC pe3yJIbTaThl HA 0a30BOM ypOBHE
JOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

pPacCKpbIBaThb CMBICH OCHOBHBIX XUMHYECKUX IOHATHUH: XUMHUYECKUU
DJIEMEHT, aTOM, MOJIEKYJA, WOH, KaTMOH, aHHOH, NIPOCTOE BEUIECTBO,
CJI0’KHOE BEIIECTBO, BAJEHTHOCTb, JJIEKTPOOTPULIATEIIBHOCTD, CTEIEHb
OKHCIICHUS, XUMHUECKash PeaKlMsi, XUMUYECKasi CBSI3b, TEIIOBOU 3(PdeKT
peakiuu, MOJb, MOJSIPHBIM  O00BEM,  PACTBOp,  BJICKTPOJIHTHI,
HEDJIEKTPOJIUTHI, AIEKTPOJMTUYECKAST IUCCOLMALMS, PEAKUUA HOHHOTO
oOMeHa, KaTauu3aTop, XHMHUYECKOE paBHOBECHE, OOpaTUMbIe U



HEOOpaTUMbIE PEaKIMK, OKHUCIUTEIHHO-BOCCTAHOBUTEIBHBIE PEAKITUH,
OKHCJIUTEIb, BOCCTAHOBUTEIb, OKUCIICHUE U BOCCTAHOBJICHUE, AJUIOTPOIIHS,
aM(pOTEPHOCTb, XUMHYECKast CBSI3b (koBaJIeHTHas, HMOHHAas,
MeTaJlTnyecKas ), KpucTtaindeckas peneTka, Koppo3usi METaJIOB, CIUIABBI,
CKOPOCTh XMMHUUYECKON PEaKIUM, NPEJAETbHO JIONMYCTUMas KOHIEHTpaIHUs
ITJIK BemiecTBa;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX TMOHATHH U
MIPUMEHATH T MOHSITHUSA MPU OMIMCAHUU BEILIECTB U UX MPEBPAILICHUN;
HCIIOJIB30BaTh XHUMHYECKYIO CHMBOJIMKY JUISI COCTaBJICHUS (GOpMYIl
BEILIECTB U YPABHEHUI XUMHUYECKUX PEAKIIN;

OMPENIENATh BAJIGHTHOCTb U CTENEHb OKUCICHUS XUMUYECKUX JIEMEHTOB B
COCMHEHUAX PA3JIMYHOTO COCTaBa, IMPUHAMJICKHOCTh BEIIECTB K
OTNpeIeIEHHOMY KJIACCY COEIWHEHUU 1o ¢opmyrnaMm, BHUJI XUMHUYECKOU
CBs3M (KOBaJCHTHAs, WMOHHAsA, MeETaUIMuecKas) B HEOPraHMYECKUX
COCIMHEHUAX, 3aps]l MOHA MO0 XUMHUYECKOU (opmylie, XapakTep Cpelbl B
BOJIHBIX PACTBOpPAaX HEOPTraHWUYECKUX COCAMHEHUMN, TUIl KPUCTATUTMYECKON
PELIETKA KOHKPETHOTO BELIECTBA;

packpbiBath cMbIci Ilepuomndeckoro 3akona J[. M. MenneneeBa wu
JEMOHCTPUPOBATh €ro IOHWMAaHHWE: OIHUCHIBATH W XapaKTepHU30BaAThH
Tabauunyo Gopmy Ilepuogmdeckoid CUCTEMBbI XUMHUYECKUX AJIEMEHTOB:
pa3iuuath MOHATHUS «rJ1aBHas moarpynmna (A-rpynmna)» u «moOouyHast
noarpynmna (b-rpynma)», manbie u OONbIIME MEPUOABI, COOTHOCHUTH
0003HauYeHUs1, KOTOPbIE UMEIOTCS B IEPUOAMUECKOM TabIHUIIEe, C YUCITOBBIMU
XapaKTepUCTUKAMH CTPOEHUS aTOMOB XHUMHUYECKHUX 3JIEMEHTOB (COCTaB U
3apsin  sanapa, oOllee YUCIO DBJISKTPOHOB U pacHpeesieHue HX 0
AIIEKTPOHHBIM CJIOSIM), OOBSACHITH OOIME 3aKOHOMEPHOCTU B U3MEHEHUU
CBOMCTB 3JIEMEHTOB M UX COCIUHEHUHN B Mpejenax MajblX NEPUOJIOB U
TJIABHBIX TOJATPYMH C YYETOM CTPOCHUS UX aTOMOB;

KJIaCCU(UIIMPOBATh XUMUUYECKHE DJIEMEHTHI, HEOPraHUYECKHE BEIECTBA,
XUMHUYECKUE peakiuu (10 YUCIy M COCTaBy Y4YacTBYIOIIUX B PeaKIuu
BEIIIECTB, MO TEIJIOBOMY 3P (DEKTy, MO M3MEHEHHUIO CTEICHEW OKHUCIICHUS
XHMHUYECKUX IJIEMEHTOB);

XapaKTepu30BaTh (OMHUCHIBATH) OOIME U CHCIUPUICCKUE XHUMHUYECCKUE
CBOMCTBAa TIPOCTBIX M CJIOKHBIX BEIIECTB, MOJTBEPXKIAs OMNUCAHUE
MpUMEPaAaMU MOJIEKYJISIPHBIX M HMOHHBIX YpPaBHEHUU COOTBETCTBYIOIIUX
XAMHUYECKUX PEAKIUN;

COCTaBIIAITh YPABHEHUS BJEKTPOJIUTUYECKOW JIUCCOLMAIIMU  KHCIOT,
LIEJI0YEH U COJIEH, ITOJIHBIE U COKPAIEHHBIC YPABHEHUS PEAKIINM HOHHOTO



oOMEHa, ypaBHEHUS PEaKIUid, TOATBEPKIAIOMIUX CYIIECTBOBAHUE
TEHETUYECKOM CBSI3M MEXK/y BEIIECTBAMHU PA3ITMYHBIX KJIACCOB;
pacKphIBaTh CYITHOCTh OKHCJIHTEIIbHO-BOCCTAHOBUTEIBHBIX —PEAKITUI
MOCPEJACTBOM COCTABJICHUS JICKTPOHHOTO OanaHca ATUX PEaKIIUi;
MIPOTHO3UPOBATh CBOMCTBA BEILECTB B 3aBUCHUMOCTH OT HMX CTPOCHUS,
BO3MOKHOCTH TIPOTCKAHUS XWMHUYECKHX TMPEBPANICHUH B Pa3TUIHBIX
YCIIOBHSIX;

BBIYUCIISITh OTHOCUTEIBHYIO MOJIEKYJIIPHYIO U MOJIIPHYIO MAacChI BEIIIECTB,
MacCOBYIO JIOJIF0O XHMHYECKOIOo J3JIeMeHTa 1o ¢GopMmylie COCIUHEHUS,
MacCCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, TPOBOAUTH PACUETHI 110 YPAaBHEHHUIO
XAMHUYECKOMN pEeaKIuy;

COOJTI0IaTh TIPAaBHUIIA MTOIH30BAHUS XUMUIECKOHN TIOCY0H 1 Tab0paTOPHBIM
obopy/ioBaHMEM, a TaKXe TMpaBwia oOpalieHus C BeEIIeCTBAaMU B
COOTBETCTBHM C HHCTPYKIIUSMH II0 BBINIOJHEHUIO J1aOOpPaTOPHBIX
XUMHUYECKUX OIBITOB 110 TIOJYYCHHUIO U COOMPaHUIO Ta3000pa3HbIX BEIIECCTB
(aMMmaka M yriaeKkucIiioro rasa);

MIPOBOJIUTH PEAKITUH, TOATBEPKIAIOIINE KaYeCTBECHHBIN COCTAB Pa3TUIHBIX
BEIIIECTB: PACIIO3HABATH OIBITHBIM ITyTEM XJIOpUI-, OPOMHI-, HOIUI-,
kapOoHat-, docdar-, cuamkar-, cyiabdar-, THIAPOKCHI-UOHBI, KaTHOHBI
aMMOHHUSI U HMOHBI W3YYCHHBIX METAJUIOB, MPUCYTCTBYIOIINE B BOJIHBIX
pacTBOpax HEOPTaHUYECKUX BEIICCTB;

MIPUMEHSITH OCHOBHBIC OIIEPAIIMK MBICIIUTEIILHOM JEATEIbHOCTH — aHAJIN3 U
CUHTE3, CpaBHEHHE, 0000ICHNE, CHCTEMATH3AIIHMIO, BBISBIICHUE IPUUYNHHO-
CIICJICTBEHHBIX CBSI3€H — JUIS M3YUYEHUs] CBOMCTB BEIIECTB U XUMHYCCKHUX
peakimii, E€CTECTBEHHO-HAYYHbIC METOMABl IO3HAHWS — HaOII0ICHHE,
U3MEpPEHUEe, MOJICIIMPOBAHUE, SKCIEPUMEHT (peaibHbI U MBICICHHBIN).



TEMATHYECKOE IIJNTAHUPOBAHHUE

8 KJIACC
KoauuecTBo yacoB
Ne HaumeHoBaHue pa3jiejioB u dueKkTpoHHbIE (LM (POBbLIE)
KoHnTpoJbHbie IIpakTH4eckue
n/n TeM MPOrpaMMbl Bcero o0pa3oBaTejibHbIE PeCypPChI
padoThI padoThI
Paznea 1. [lepBoHayaibHble XUMHYECKHE TIOHATHS
Xumust — BaxkHas 00J1acThb

11 €CTECTBO3HAHUS U 5 ) bubnuoreka [{OK

' MPAKTUYECKOU IESITEIbHOCTH https://m.edsoo.ru/7f41837¢

YyeJIOBEKa

12 BemrecTBa 1 XuMHU4ECKHE 15 1 bubnunorexka LIOK

' peakunu https://m.edsoo.ru/7f41837¢c

Hroro no pazaeny 20

Pa3nes 2. Bakneiimme npeacTaBuTe Il HCOPTaHHYECKHUX BeLIECTB
)1 Boznyx. Kucnopon. [lonsitue 6 bubmmnoreka HOK

' 00 okcumax https://m.edsoo.ru/7f41837¢c
’ Bonopoa.Ilonstue o kucnorax 2 | bu6nunorexa LIOK

' U COJISIX https://m.edsoo.ru/7f41837¢c
)3 Boga. PactBopsl. [lonsitue 06 5 | | bubmnoreka IIOK

’ OCHOBaHUAX https://m.edsoo.ru/7f41837¢c
24 OCHOBHBIE KJIaCChI 1 I : bubnuotexa [JOK

' HEOPraHWYECKUX COCTMHEHUN https://m.edsoo.ru/7f41837¢c

Hroro no paszneny 30

Pasznen 3. Ilepuoanuecknii 3axoH u Ilepuognueckas cucrema xummuueckux 3jemMeHToB /I. U. MenageneeBa. CTpoeHne aToMoOB.

XumMuueckasi cBA3b. OKHCINTEIbHO-BOCCTAHOBUTEIbHbIE peakuumn



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

[Tepuoanueckuii 3aKOH U
[lepnonnueckas cucrema

31 " 7 bubnunorexa LIOK
' XHMHYECKHX S71eMeHTOB JI. 11 https://m.edsoo.ru/7f41837c
Menaene-eBa. CtpoeHue
aToMa
X €CKasl CBS3b.
39 OHMHq 7 CBAsh 3 bubnunorexa LIOK
' KHCTHTCIILHO- https://m.edsoo.ru/7f41837c
BOCCTAHOBHUTEJBHBIE PEAKIIUN
" 15 bubnunoreka LIOK
TOTO 1o pasaety https://m.edsoo.ru/7f41837¢c
p 3 bubnunoreka LIOK
C3CPBHOC BpeMit https://m.edsoo.ru/7f41837¢c
OBIIEE KOJIMYECTBO YACOB I10 63

I[TPOTPAMME



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

9 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM uuppoBbIe
Ne i/l P Konrpoabnbsie IIpakruueckue (icpp )
NPOrpaMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoTsbI
pecypcbl
Pa3znes 1. BemecTBo 1 XUuMH4YeCKHe peakuuu
11 [ToBTOpEeHUE 1 yruyOneHue 3HAHUIA 5 | bubmmoreka [JOK
' OCHOBHBIX pa3/IeoB Kypca 8§ Kjacca https://m.edsoo.ru/7f41a636
12 OcHOBHBIE 3aKOHOMEPHOCTH XUMHYECKHUX 4 bubnnoreka [JOK
' peaKuuit https://m.edsoo.ru/7f41a636
13 DIIEKTPOIUTHYECKAsT JUCCOLMALIHSL. g | | bubmmoreka [JOK
' XUMHUYECKUE PEAKIIUU B paCTBOPAX https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Pasznea 2. Hemerananl 1 UX coeNHEHUS
)1 OO0m1as XxapakTepUCTUKa XUMHUUECKUX 4 | bubmuoreka [JOK
' anemeHToB VIIA-rpynmel. ["ajgorenst https://m.edsoo.ru/7f41a636
OO01mas XxapakTepUCTHKA XUMUYECKUX
2.2 anemMeHToB VIA niel. Cepa u e 6 bubmmorexa [TOK
’ TPYHIBL. £-€p https://m.edsoo.ru/7f41a636
COCTMHEHUS
OO61mas XxapakTepUCTHKA XUMUYECKUX
2.3 aneMeHTOB VA-rpynmnsl. A30T, pochop u ux 7 1 bubmmorexa LIOK
' Py ' ’ p https://m.edsoo.ru/7f41a636
COCIMHEHUS
OO0mas XxapaKTepruCTUKa XUMHIECKUX
2.4 sanemeHToB IVA-rpynmnsl. Yraepon u 8 1 2 Bubnmorexa [IOK
' . PYHIEL PO https://m.edsoo.ru/7f41a636
KPEMHHM U UX COETUHEHUS
Hroro mo pazaeny 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

Pa3gea 3. Meraibl M UX cOeIMHEHUSA

bu6nmmoreka [IOK
1 7 4
3 Obmpe croiicTBa MeTaIOB https://m.edsoo.ru/7f41a636
bubnunorexa LIOK
2 B 7 1
3 QKHCEHIIINME METAJIbl MU UX COCIUHCHUS 6 https://m.edsoo.ru/7f41a636
Hroro no pazneny 20
Pasznen 4. Xumus U OKpysKamomas cpeaa
4.1 BertecTBa 1 MaTepualibl B )KHU3HU YEJIOBEKA 3 bubmorexa HOK
' B p https://m.edsoo.ru/7f41a636
Uroro no pazueny 3
PesepBHOE Bpems 3 bubmorexa HOK
P P https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68



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




HOYPOYHOE IIVIAHUPOBAHUE

8 KUIIACC
Kosaun4yecTBo 4acoB JIeKTPOHHbIE
Ne ara uudposbie
Tema ypoka Koutpoabsubie IIpakTuyeckue A p
n/n Bcero u3yuyeHusi oOpasoBaTejibHbIE
padoThI padoThI
pecypchl
| [Ipenmet xumuu. Ponb xumuu B 1 bu6nmoreka LIOK
’KM3HM YesloBeKa. Tea u BelecTra https://m.edsoo.ru/ff0d210c
) [lonsTre 0 MeTomax MO3HAHUS B 1 bubnunoreka LIOK
XUMHUH https://m.edsoo.ru/ff0d227e
[IpaxTuueckas padora Ne 1 «IIpasuia
3 paboThI B 1a00paTOPUU U TIPUEMBI ! 1 bubmmoreka [JOK
oOparieHus ¢ 1abopaTopHBIM https://m.edsoo.ru/ff0d23dc
000pyIOBaHUEM
4 UucTteie BemecTBa U cMech. CIocoObl | bubnmorexa LIOK
pasaeneHus cMecen https://m.edsoo.ru/ff0d26ca
[TpakTruyeckas paGora Ne 2
5 «Paznenenue cmeceit (Ha mpumepe 1 1 bubmorexa LHOK
A . p p https://m.edsoo.ru/ff0d28c8
OYUCTKHU TTOBAPEHHOU COJIH )»
bu6nunorexa LIOK
6 ATOMBI U MOJIEKYJIbI 1
y https://m.edsoo.ru/ff0d2a6¢
7 XUMUYECKHUE AIIEMEHTHI. 3HAK1 | but6mmorekxa [IOK
(CMMBOJIBI) XHMHYECKHUX JIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 IIpocThie U COXHBIE BEIIECTBA 1 bubmorexa [IOK
p Hl https://m.edsoo.ru/ff0d2a6¢
b K
9 ATOMHO-MOJIEKYJISIPHOE YUYEHUE 1 nomorexa LO

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 IIOCTOSHCTBA COCTaBa BEIIICCTB.

bubnunoreka LIOK

10 X e . Bane
umieckas opmyna. Banenrrocts https://m.edsoo.ru/ff0d2eae
aTOMOB XMMHYECKHUX JIEMEHTOB
1 OtHOcHUTENIbHAS aTOMHAs Macca. bubmuorexa [JOK
OTHOCHUTENbHAS MOJIEKYJISIpHAsl Macca https://m.edsoo.ru/ff0d323c
12 MaccoBas 10715 XHMHYECKOTO bubmuorexa [JOK
3JIEMEHTA B COCAUHCHUN https://m.edsoo.ru/ff0d350c
13 Konunuectso BemecTBa. Moiib. bubnunoreka LIOK
MousipHast macca https://m.edsoo.ru/ff0d5230
14 DOU3NYECKUEe U XUMUYECKUE SIBJIICHUS. bubnuoreka [{OK
XuMUYecKas peakius https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haku U ycioBUs IPOTEKAHUSA bubnnoreka [JOK
XUMHYECKUX PeaKIui https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHHUsI MaCChl BEIIECTB. bubmmoreka [JOK
XHUMUYECKUE YPABHEHUS https://m.edsoo.ru/ff0d3b88
Brruucnenust konmdecTBa, MacChl
17 BEILIECTBA [0 YPABHEHUSIM bubmorexa HOK
» YPaBHED https://m.edsoo.ru/ff0d5708
XUMHUYECKUX PEaKIUi
Krnaccudukanus XumMuueckux
18 eaKuui (CoeAMHEHNUs, PA3JI0KEHUS bubmmorexa LIOK
peaxi A - P ’ https://m.edsoo.ru/ff0d3f34
3aMelIeHus, OOMeHa)
M. B. JIoMOHOCOB — y4€HBIN-
19 SHIUKJIOTIETUCT O6ogﬂI eHUE U bubmmorexa [TOK
H AT Hf https://m.edsoo.ru/ff0d40c4
CUCTEMaTHU3alus 3HAHUM
20 KonTponbnas padora Nel mo teme bu6muoreka [IOK

«BelecTBa 1 XUMHUYECKHUE pcaknuun»

https://m.edsoo.ru/ff0d4290



https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
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Boznyx — cmecsk razos. Cocras

bubnunoreka LIOK

21 .K — nJIemMe
BOSYRA, RHECIOPOIL —— SHEMERT | https://m.edsoo.ru/ff0d448e
npoctoe BemecTBo. O30H
du3nuecKkne U XMMHUUECKHUE CBOMCTBA
22 KHCII0po/ia (peakliuy OKUCIIEHUS bubmmorexa LIOK
poAta (peartt ’ https://m.edsoo.ru/ff0d4614
ropenue). [lousarue 06 okcumax
CriocoObI oTy4eHUsT KHCIIOPOia B
23 71a00paTOPHUH U IPOMBIILICHHOCTH bubmorera OK
patop p ' https://m.edsoo.ru/ff0d497a
[IpumeneHune kucnopoaa
TennoBoi 3 PeKT XUMUIECKOM
24 peaKkuu, MOHSITHE O bubnnorexa [JOK
TEPMOXUMHUYECKOM YPaBHEHUU, 3K30- https://m.edsoo.ru/ff0d4790
Y SHJOTEPMUUYECKHUX PEAKIIMIX
TomnuBo (HedTh, yroyb U METaH).
25 3ar }I3HeI§I/Ie(1];03 o a, CII0COOBI lro bubmorexa HOK
p Ayxd, https://m.edsoo.ru/ff0d4cda
MPEAOTBPALLECHUS
[IpakTuueckas padbora Ne 3 o Teme
26 «ITonyuenne u coOnpanue bubmmorera [OK
7 P o https://m.edsoo.ru/ff0d4ae2
KHCJIOPOJIa, U3YYEHHE €r0 CBOMCTBY»
7 Bonopon — anemeHT u nmpoctoe bubmuoreka [IOK
BelecTBO. Haxoxaenue B npupojie https://m.edsoo.ru/ff0d4dd0
)3 dOu3nuecKknue U XUMUYECKHE CBOMCTBA bubnmorexa LIOK
Bonopoaa. [Ipumenenne Bogopozaa https://m.edsoo.ru/ff0d4dd0
bubnunorexa LIOK
29 IlonsTHE O KMCIIOTaX U COJIIX
https://m.edsoo.ru/ff0d50d2
30 Crioco0sI osTydeHus BOAOPOa B bubnuotexa [JOK

nabopaTtopuu

https://m.edsoo.ru/ff0d4dd0



https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d4614
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[TpakTuyeckas padora Ne 4 o Teme

bubnunoreka LIOK

31 «ITomyuenne u cobupanue BogOpoIa
7 . P AOPOE, https://m.edsoo.ru/ff0d4f42
M3y4YEHUE €r0 CBOHCTBY
1 MomsipHblii 005EM ra30B. 3aKOH bubnuoreka [JOK
ABoraapo https://m.edsoo.ru/ff0d542¢
Brerancienus 00bEMa, KoJIMuecTBa
33 BEIIIECTBA ra3a I10 €ro M3BECTHOM bubmmorexa OK
0 MY https://m.edsoo.ru/ff0d55a0
KOJINYECTBY BELIECTBA MIIK 00BEMY
Brrunciienuss 00bEMOB Ta30B 110
34 aBHCHHUIO PEaKIMHM Ha OCHOBE bubmorexa HOK
yp "p H . https://m.edsoo.ru/ff0d5708
3aKOHA O0OBEMHBIX OTHOIIICHUN ra30B
35 dusnueckne U XUMUYECCKHE CBOMCTBA bubnunoreka LIOK
BOJIBI https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBanuii. [Tonsitue 00 bubnuoreka [{OK
HHJIUKATOpax https://m.edsoo.ru/ff0d59¢e2
Bopa kak pactBopuTens.
37 HaceliienHbie 1 HeHACHIIIEHHbBIS bubnuoreka [{OK
pactBopbl. MaccoBas 70J1s BelecTsa https://m.edsoo.ru/ff0d5b40
B pacTBOpE
[TpakTruyeckas pabora Ne 5 o Teme
38 «IIpuroroBiieHHE PaCTBOPOB C bubmmnoreka HOK
ONpeAeIEHHON MacCCOBOU JTOJIEN https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOTO BEIIECTBAY»
39 KonrtponsHast pabora Ne2 o reme bu6muoreka [JOK
«Kucnopoa. Bonopoa. Boga» https://m.edsoo.ru/ff0d6342
40 Okcupl: coCcTaB, KiIacCupUKaIs, bubnunoreka LIOK

HOMEHKJIaTypa

https://m.edsoo.ru/ff0d664e
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[TonydyeHue 1 XuMHYECKHUE CBOMCTBA

41 KHUCJIOTHBIX, OCHOBHBIX U bubmmorexa LIOK
’ https://m.edsoo.ru/ff0d664e
aM(pOTEpPHBIX OKCHJIOB
4 OcHoBaHHS: COCTaB, KJIacCU(UKAIIHS, bu6nmoreka [IOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
43 [TonydyeHue 1 XuMHYECKHUE CBOICTBA bubnmnoreka HOK
OCHOBaHMI https://m.edsoo.ru/ff0d67ca
m Kucnotsr: cocraB, kinaccudukanms, bubnunoreka LIOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2
45 [Tonyyenue n XuMHU4ECKHE CBOMCTBA bubnuoreka [IOK
KHCIIOT https://m.edsoo.ru/ff0dfee2
Conu (cpenHue): HOMEHKIATypa,
(cp ) P bubnuoreka [{OK
46 CHOCOOBI MOTYYEHUS, XUMUYECKHE
. https://m.edsoo.ru/00ad9474
CBOICTBa
[IpakTuueckas pabora Ne 6. Pemenue
47 JKCIIEPUMEHTANIBHBIX 337a4 10 TEME bubmuoreka [JOK
«OCHOBHBIE KJIaCChl HEOPTAaHUUYECKUX https://m.edsoo.ru/00ad9b7c
COEIUHEHUIN»
['eneTndeckas CBSI3b MEKIY
48 KJIaCCaMU HEOPTraHUYECKUX brbmmorexa [TOK
. p https://m.edsoo.ru/00ad9a50
COEIMHEHU I
49 O06001IeHre U cCUCTEMaTU3AIIHS bubnuoteka [JOK
3HaHUH https://m.edsoo.ru/00ad9cb2
KonrtponsHas pabora Ne3 o reme
| bubnunoreka LIOK
50 OcHOBHBIE KJ1acChl HEOPTaHUYECKUX

coeqnHeHnH"

https://m.edsoo.ru/00ad9ela
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[TepBbie MOMBITKY KIACCHPUKAITUN

51 XUMHYECKHUX A1eMeHTOB. [loHsiTHE O bubmmorexa [IOK
i https://m.edsoo.ru/00ad9ffa
rpymnmnax CXOJIHbIX 3JIEMEHTOB
[Tepuoanueckuii 3aKOH U
50 [lepuoanueckas cucrema Bbu6muotexa [JOK
XUMHUYECKUX dieMeHToR /1. . https://m.edsoo.ru/00ada52c
Menpeneena
53 Ilepuonml, IPyIIIEL, IO 11 Bubmorexa OK
P > TPYTUIRL, HOATPYH https://m.edsoo.ru/00ada52c
54 Crtpoenue atomoB. CocTaB aTOMHBIX bubnnorexa [JOK
saep. M3oTonsl https://m.edsoo.ru/00ada342
CtpoeHue IeKTPOHHBIX 000J10UeK
55 aToMoB 3JieMeHTOB [lepuoanueckoit bubmmorexa [TOK
pHOA https://m.edsoo.ru/00ada6bc
cucremsl /. 1. Menneneena
XapakTeprucTUKa XUMHUYECKOTO
56 3JIEMEHTA M0 €T0 MOJIOKEHHUIO B bubnuoreka [{OK
[Tepuonnueckoint cucreme /1. U. https://m.edsoo.ru/00ada824
Menneneena
3nauenue [lepuoauyeckoro 3akoHa
57 JUISL pa3BUTHS HAYKH U NIPAKTUKU. [I. bubmmnorexka HOK
N. MenneneeB — yd€HBIN, IIEAArOT U https://m.edsoo.ru/00ada96e
IrpaKJaHUH
DNEeKTPOOTPHUIIATETLHOCTh ATOMOB bubnuoteka [JOK
58
XUMHYECKHUX BIIEMEHTOB https://m.edsoo.ru/00adaab8
but6mmorekxa [IOK
59 HNonnas xumMudeckas CBsI3b
https://m.edsoo.ru/00adac34
60 KoBasieHTHas1 monsipHas XMMU4eCKas bu6muoreka [JOK

CBs3b

https://m.edsoo.ru/00adaab8
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61 KoBanientnas nenosnsipuas 1 bubnmoreka [JOK
XUMHUYECKAs CBA3b https://m.edsoo.ru/00adaab9
bubnmoreka [JOK
62 Crenen, oKHCeHI ! https://m.edsofru/OOadanS
63 OKHUCIUTETbHO-BOCCTAHOBUTEIILHBIC | bubmuorexa [JOK
peakunu https://m.edsoo.ru/00adb076
bubmuorexa [IOK
64 OKuCIUTEN U BOCCTAHOBUTEIIH 1 hitps://m.c dsoc%.lru 100adb076
Kontponbnas padota Ne4 o teme
65 «CtpoeHue aroma. XuMu4eckas 1 bubmroreia LIOK
https://m.edsoo.ru/00adb486
CBSI3bY
66 PezepBublit ypok. O60011eHNE U 1 bubnuoreka [IOK
cucTeMaTH3alis 3HaHUH https://m.edsoo.ru/00adb33c
67 PezepBHblit ypok. O6o01meHne u | Bbu6motreka [JOK
cucTeMaTu3alus 3HaHUH https://m.edsoo.ru/00ad9cb2
68 PesepBHblil ypok. O60611eHNE U | bubmuoreka [IOK
cHCTEMaTH3aINsI 3HaHUH https://m.edsoo.ru/ff0d61c6
OBHIEE KOJIMYECTBO YACOB IT1O 68
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9 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
Ne Hara uudposbie
Tema ypoka KonTpoabubie IIpakTnueckue
n/n Bceero u3yyeHusi oOpasoBaTesibHbIE
padoThI padoThI
pecypcsl
[Tepuonuueckuii 3aK0OH.
| [Tepuonuueckas cucrema | bubnmnoreka HOK
XUMHYECKUX 31eMeHTOB J[. U. https://m.edsoo.ru/00adb59e
Meneneena
3aKOHOMEPHOCTH B U3MEHEHUHU
. bubnuoreka [{OK
2 CBOMCTB XMMUYECKUX HJIEMEHTOB 1
. https://m.edsoo.ru/00adb6b6
MEPBBIX TPEX MEPUOTOB
3 Knaccudukanus 1 HOMEHKIATypa | Bbu6moteka [JOK
HEOPraHUYECKUX BEILIECTB https://m.edsoo.ru/00adb7e2
4 Bupl XuMUYeCKOM CBS3U U THITBI | bubnuoreka [{OK
KPUCTAJUIMYECKUX PELIETOK https://m.edsoo.ru/00adbac6
KontponsHas padora Nel no reme
5 «[ToBTOpEHUe u yrnyonaeHue | |
3HAaHUI OCHOBHBIX Pa3/elioB Kypca
8 kacca»
6 Knaccugukanus Xxumuaeckux | bubmmnoreka HOK
peakLuil o pa3InyHbIM IIPU3HAKAM https://m.edsoo.ru/00adbcb0
[TonsATHE O CKOPOCTH XMMHYECKOU
7 eaknu. IToHITHE O TOMOT€HHEIX U 1 bubmmorexa TIOK
P ’ https://m.edsoo.ru/00adbe9a
TETEPOreHHBIX PEaKIMIX
g IlonsaTne 0 XUMHUYECKOM 1 bubnunorexa LIOK

PaBHOBCCHU. (DaKTOpI)I, BIHUAOIINC

https://m.edsoo.ru/00adc28c
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Ha CKOPOCTb XUMHYSCKOMN pcakuuu
" IIOJIOKCHUE XUMHNYECCKOI'O

nucconuanusg. XuMu4eckue
peaKkuuu B pacTBOpax»

paBHOBECHs
9 OKucIuTeNnbHO- bubmuorexa [JOK
BOCCTaHOBUTEJIbHBIE pEaKLINU https://m.edsoo.ru/00adcade
Teopust FIEKTPOTUTUYECKOIN
10 nccorranuu. CHIbHbIE U ci1a0ble Bubmaorexa ITOK
8 HHATLIH. https://m.edsoo.ru/00adcd68
3IEKTPOJIUTHI
11 Hounrle ypaBHEHUS peaKIINi Bubmiorexa OK
yp peaxt https://m.edsoo.ru/00add448
XUMHYECKHE CBOUCTBA KUCIOT U
12 OCHOBaHMH B CBETE MPEACTaBICHUI bubnnoreka [JOK
00 DJIEKTPOIUTUICCKON https://m.edsoo.ru/00add5d8
IUCCOLINAIINHT
XUMHUYECKHE CBOMCTBA COJIEH B
13 CBETE IIPEICTABIECHUN 00 bubmorexa HOK
pel . https://m.edsoo.ru/00add8b2
AIEKTPOJIUTUYECKON JUCCOLIMAIITT
14 IlonsTue o rmapoanse cojei bubmmorexa OK
P https://m.edsoo.ru/00add9d4
s O06o011eHne U cucTeMaTUu3aIus bu6mmoteka [JOK
3HaHUH https://m.edsoo.ru/00addd12
[IpaxTnueckas padora Ne 1.
16 «Pemienne 3KkciepUMEHTAIILHBIX bubmotexa HOK
p https://m.edsoo.ru/00addbfa
3amauy
KonTponbnas padorta Ne2 o teme
17 «INEKTPOTUTHYECKAS bubnmoreka [JOK

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



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

OO01mmast xapaKTepuCTHKA TaJIOTCHOB.

18 XyMUUYecKre CBOMCTBA Ha PUMEPE bubmorexa [IOK
p p https://m.edsoo.ru/00addfe?
XJopa
Xnoposogopoa. CojissHas KHCIIOTa,
19 nggquKHS CBOICTBA, IIOJIYUYCHHE bubmorexa [IOK
’ v ’ https://m.edsoo.ru/00ade104
MIPUMEHEHHE
[TpakTrueckas padota Ne 2 o Teme
20 «ITonydyeHne CONSIHOM KHCIOTHI bubmorexa OK
yi . . ’ https://m.edsoo.ru/00ade348
u3y4yeHue e€ CBOMCTB»
Boluucnenus no ypaBHeHUSIM
. bubnuoreka [{OK
21 XUMHUYECKUX PEaKIUH, €CIu OJ1H
https://m.edsoo.ru/00ade488
W3 peareHTOB JIaH B U30BITKE

” OO01as xapakTepuCcTUKa SJIEMEHTOB bubmmoreka [JOK
VIA-rpynimsl https://m.edsoo.ru/00ade64a
AJTOTpOTTHBIE MOTU(UKAIIUN CEPHI.

3 Haxosxxnenue cepsl u eé bubmuoreka [JOK
COEAMHEHHI B IPUPOJIE. https://m.edsoo.ru/00ade64a
XHUMHUYECKUE CBOKUCTBA CEPBI
CepoBoa0pO, CTPOEHHE,

P P P bubnuoreka [{OK
24 ¢bu3nyecKkrue 1 XuMHUYECKHe
. https://m.edsoo.ru/00ade802
CBOICTBa
Oxkcunpl cepbl. CepHasi KHCIIOTA,
25 ¢busnyeckre 1 XUMHUECKHUE bubmmorexa LIOK
. https://m.edsoo.ru/00adea28
CBOICTBa, TPUMEHEHNE
XUMHUYECKUE PEaKLUU, JIeKAIIUE B
26 OCHOBE ITPOMBIIIJIEHHOTO c1Iocoba bu6muoreka [IOK

MOJIYYCHU A CCpHOfI KHCJIOTHI.
XHUMHUYECKOE 3arpsA3HCHUC

https://m.edsoo.ru/00adec8a
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OKPYKAKOLIEH Cpeibl
COETUHEHUSIMH CEPBI

Brlunciienue MaccoBoOi 101U

bu6nmoreka [IOK

27
BBIX0/1a IPOAYKTa peaKkLnu https://m.edsoo.ru/00adec8a
OO6m1ast XxapakTepucTHKa JIEMEHTOB
VA-rpynmesl. A3or,

28 acCIIPOCTPAHEHUE B IPUPOIE Bubmaorexa ITOK
pactpoctp PHPOAE, https://m.edsoo.ru/00adeeab
¢bu3nvecKkre 1 XUMHYECKHE
CBOMCTBA
AMMHaK, ero GpU3nYecKue u

. bubnuoreka [{OK
29 XUMHUYECKHUE CBOKCTBA, MOTYyYEHUE
https://m.edsoo.ru/00adf004
Y IPUMEHEHUE
[IpakTuueckas padora Ne 3 o Teme
30 «[Tonyuenne aMMHaka, U3ydeHue bubmorexa LHIOK
s » 13YH https:/m.edso0.ru/00adf180
€ro CBOMCTB»

31 A3oTHas Kuciora, e€ Gpu3nvdecKkue u bubmuoreka [JOK
XHUMHUYECKHE CBOMCTBA https://m.edsoo.ru/00adf306
Hcnonp30BaHne HUTPATOB U CONEN
aMMOHWUS B KQ4€CTBE MHUHEPAITbHBIX

32 0OpeHnil. XMMHYECKOE bubnuorexa [IOK
YAODPCHIH. 5 hitps://m.cds0o.ru/00adf518
3arpsi3HEHUE OKPYKAIOIIEH CpeIbl
COEIMHEHUIMH a30Ta
®ochop. Okxenp pochopa (V) u

33 (bocg)o pHaSI KI/ICJ'I((I))Ta (bq)pll)gn(qe)cxne u bubmmorexa [IOK

p . https://m.edsoo.ru/00adf68a
XUMHUYECKHUE CBOWCTBA, MOTYyYEHUE
34 Hcnonb3oBanue GocaToB B bu6muoreka [IOK

KaueCTBC MHUHCPAJIbHBIX

https://m.edsoo.ru/00adfc20
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ynobpenuii. 3arps3HeHHe
MIPUPOJTHOM cpenbl hochaTamu

Yraepon, paclipocTpaHEHHE B

35 npupojae, Gu3nIecKue u bubmmorexa [JOK
pHpoe, . https://m.edsoo.ru/00adfd9c
XUMHYECKHAE CBOMCTBA
Oxkcupl yriaepoja, ux puznyeckue
U XUMHUYECKUE CBOKUCTBA.
36 DKOJIOTHYECKUE IIPOOTIEMBI bubnmnorexa LHOK
p ’ https://m.edsoo.ru/00adfebe
CBSI3aHHBIE C OKCHJIOM yTJIepo/ia
(Iv)
bubnuoreka [{OK
37 VYroapHas KUCIIOTA U €€ COJIH
https://m.edsoo.ru/00ac006¢
[IpakTuueckas pabora Ne 4 o Teme
33 "[lostydeHue yrieKuciioro rasa. bubnuorexa [IOK
KauecTBennas peakuus Ha https://m.edsoo.ru/00ae027¢e
KapOoHaT-NOH"
[TepBoHayanbHbIE MTOHATHUS 00
39 OpraHMYECKUX BEIIECTBAX KaK O bubnuorexa [IOK
p m https://m.edsoo.ru/00ac054¢
COCIMHEHUSIX YTIIepo/ia
bu6nunorexa LIOK
40 Kpemunii u ero coequHEeHHUS
p A https://m.edsoo.ru/00ac080a
ITpakTruueckas pabora Ne 5.
41 Pemenne skcriepuMeHTaIbHBIX bubmuoreka [IOK
3aj1a4 110 TeMe «BakHenme https://m.edsoo.ru/00aec0bf2
HEMETAJUIBI U UX COEINHEHU
KonTponbHas padora Ne3 mo teme
. bubmuorexa [{OK
42 «BaxHelIme HeMeTaJIbl U UX

COCOAUHCHU A

https://m.edsoo.ru/00ae0e18
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OOm1ast xapaKTepUCTHKA
XUMHYECKHUX JIEMEHTOB —
MeTa/uloB. MeTajuinieckas CBsi3b U

bubnunoreka LIOK

43
METaJUInYecKas KpUCTaJinyecKas https://m.edsoo.ru/00ae103e
pemérka. Pu3nyeckue CBOMCTBA
METAJIJIOB
XHUMHYECKHE CBOMCTBA METAJIOB.
44 ODJIEeKTPOXUMHUUECKUI P bubmorexa LOK
p . P https://m.edsoo.ru/00ael1156
HanpsHKEHUNA METaJIOB
OO6m1re crnocoObl MOTyYSHHS
mertauioB. CrraBel. Berancienus
45 10 YPaBHEHUSIM XHUMHYECKUX bubmorexa LHIOK
yp . https://m.edsoo.ru/00ael1156
peaKIuii, €CJiv OJIMH U3 PEareHTOB
COJICPKUT MPUMECH
46 IToHsTHE O KOPPO3UHU METAIIIIOB bubmorexa HIOK
PP https://m.edsoo.ru/00ae1278
bubmmoteka IIOK
47 €JIOYHBIE METAJIJIBI
m https://m.edsoo.ru/00aec14b2
43 Okcuabl ¥ THAPOKCUBI HATPUS U bubmuoreka [JOK
Kajausa https://m.edsoo.ru/00ae14b2
49 [IlenoyHO3eMeENbHBIE METAILTBI — bubnuoteka [JOK
KaJIbIIMA U Maroui https://m.edsoo.ru/00ael5e8
50 Baxueiine coeqnHeHns KajJbIlUg bubnuorexa [IOK
a B https://m.edsoo.ru/00ael5e8
51 O000I11IeHIE U CUCTEMATHU3aIHs
3HaHUHU
57 JKEcTkocTh BOABI M cIOCOOKI €€ bubnunorexa LIOK

YCTpaHEHHUS

https://m.edsoo.ru/00ae1886
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[TpakTuyeckas padora Ne 6 o Teme

bubnunoreka LIOK

>3 “XGCTKOCTB"BOHH 1 METOJBL e€ https://m.edsoo.ru/00aelae8
YCTpaHECHUS
54 PN — bubnunoreka LIOK
https://m.edsoo.ru/00aelc64
55 AMpoTepHbIE CBOIICTBA OKCHJIA U Bu6mumoteka [JOK
TUApoOKCcUIa https://m.edsoo.ru/00aelc64
56 Weeso bu6nmmoreka [IOK
https://m.edsoo.ru/00ae1d86
57 Oxcubl, TUIIPOKCUIBI U COJIU bubnnoreka [JOK
xenesa (I1) u xxenesa (1II) https://m.edsoo.ru/00ae35¢6
53 O00011IeHIE U CUCTEMATHU3AIUS
3HAHUU
[IpaxTuueckas padora Ne 7.
Pemienue skcnepuMeHTaIbHBIX bubmmoreka [JOK
59 .
3a7a4 1o Teme «BakHelmue https://m.edsoo.ru/00ae3de8
METaJJIbI U UX COETUHEHUS»
Brruucnenust mo ypaBHeHUSIM
XUMHUYECKUX PEAKIUi, €CIIH OJUH
60 U3 PEareHToB JIaH B 30BITKE WIN bubmmnoreka HOK
COZEPKUT pUMeCH. Brruncnenus https://m.edsoo.ru/00ael1750
MacCOBOM J0JIM BbIXOJa IPOIYKTa
peakuumn
61 O06001IeHNe U CUCTEMATU3AIIHS
3HAHUH
Kontponbnas padota Ne4 o teme
62 «BaxxHemme MeTaIbl B UX

COETMHEHUS»
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63 BemiectBa u marepuassi B | bubnmoreka [JOK
MOBCEIHEBHOM KU3HU YEIOBEKA https://m.edsoo.ru/00ae3f50
64 XUMHUYECKOE 3arpsi3HEHUE | bubnmnoreka HOK
OKpY>Karollen cpeibl https://m.edsoo.ru/00ae4270
65 Ponp xumuu B periennn | bubmmoreka [JOK
9KOJIOTUYECKUX TTPOOIeM https://m.edsoo.ru/00ae4270
66 PesepBHelil ypok. O000IICHHE 1 | bubnmoreka [JOK
cucTeMaTu3alus 3HaHu! https://m.edsoo.ru/00ae0d0Oa
67 PezepBHblit ypok. O6o01IeHnE 1 | bubnuorexa [IOK
cucTeMaTu3alus 3HaHui https://m.edsoo.ru/00adb33c
68 PezepBHblit ypok. O6o011eHNE U | Bbu6moteka [JOK
cucTeMaTH3alis 3HaHUH https://m.edsoo.ru/00ad9cb2
OBIIEE KOJIMYECTBO YACOB I10 63
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YUYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

* Xumus, 8 knacc/ Pygautnc I'.E., Penbamar O.I7., AKUMOHEpPHOE 06LLEeCcTBO «MN3aaTenscTBo
«[lMpoceeLueHne»

* Xumus, 9 knacc/ Pygautnc I'.E., Penbamar O.I7., AKUMOHEpPHOE 06LLECTBO «30aTenbCcTBO
«lpoceelueHne»

METOAUYECKHE MATEPUAJIbBI 1JIAA YUUTEJIA

Xvmus : ypokn B 8 knacce : nocobue ans yuntens /H. H. Mapa
Xumus. Ypoku B 9 knacce : nocobue ansa yuntensa /H. H. Mapa

MU D®POBBIE OBPASOBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET
bu6mmoreka LIOK https://m.edsoo.ru/7f41a636
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