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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1O XUMHM Ha YPOBHE OCHOBHOIO 00IIero oOpa3oBaHUS
COCTAaBJICHA Ha OCHOBE TpeOOBaHUW K pe3ylbTaTaM OCBOCHHUS OCHOBHOM
o0pa3oBaTeIbHON MPOrpaMMbl OCHOBHOTO OOIIEro 00pa3oBaHusl, IPEICTaBICHHbIX
B ®I'OC OO0, a Takke Ha OCHOBE (peAepaabHOl paboueit MporpaMMbl BOCITUTAHUS
U ¢ y4€TOM KOHIICTIIMKM TIPETOJaBaHus ydeOHOTO TMpeaMeTa «XuUMHUS» B
oOpa3oBaTenbHBIX opranu3anusix Poccuiickoit denepamnmm.

[Iporpamma 1Mo XxuMuM Na€T MpEJCTaBICHUE O LENsAX, OOIIeH cTpaTeruu
oOy4eHMs, BOCHHTAHUS M Pa3BUTUA OOYYAIOIIMXCS CPEACTBAMHU Yy4eOHOTrO
peaMeTa, yCTaHaBIUBAaET  00s3aTEIbHOE MIPEAMETHOE coJiepKaHue,
IPELyCMaTPUBAET PACIpPEACIICHHE €ro IO KiIaccaM U CTPYKTYPUPOBAHHE IIO
pazienaM M TeMaM MpOrpaMMbl IO XHMHUH, OMNpPEIETseT KOJUYECTBEHHBbIE U
Ka4eCTBECHHbIEC XapaKTepUCTUKU COZIEpKaHMUS, PEKOMEHAYEMYIO
MOCJEAOBATEAbHOCTh M3YYEHHS] XHUMHUU C YYETOM  MEKIPEIMETHBIX U
BHYTPHUIIPEIMETHBIX ~ CBSI3€H, JIOTMKM y4€OHOro Mpolecca, BO3PACTHBIX
OCOOCHHOCTEM OOydYaroUuxcs, OMNpPEAeNSeT BO3MOXKHOCTH TMpeaMera s
peanuzanuu TpeOOBaHUN K pe3yibTaTaM OCBOCHHUS OCHOBHON 00pa3oBaTebHOU
porpaMMbl Ha YPOBHE OCHOBHOT'O OOIIEro 0Opa3oBaHMs, a TaKKe TPeOOBaHMM K
pe3yibpTaTamMm 00y4YeHUsI XUMUU Ha YPOBHE 1IeJIeH U3YUYEHUs MPEMETa U OCHOBHBIX
BUJIOB Y4YEOHO-ITO3HABATEIHOM JEATEIbHOCTH OOYyYarolmerocs IO OCBOCHHIO
y4e0HOTO Co/IepKaHUs.

3HaHWE XWMHH CIYXKHUT OCHOBOW Il (OPMHPOBAHUS MHPOBO33PEHUS
oOy4Jaromnierocs, ero MpeACTaBICHUl O MaTepUaJIbHOM E€IMHCTBE MHUpPA, BAKHYIO
pOJIb UTpatOT (POpMHUPYEMbIE XMMHUEH MPEICTABICHUS O B3aUMOIPEBPAIIECHUSIX
SHEPrUU U 00 HSBOJIIOIMU BEHIECTB B MPHUPOJE, O MYTAX PEIICHUS TI00ATbHBIX
npoOJjieM yCTOMYMBOTO PAa3BUTHSI YEJIOBEUECTBA — CBHIPHEBOM, YHEPreTUUYECKOM,
MUIIEBOMN U 9KOJIOTUYECKON O€30MacHOCTH, MTPOOIIEM 3IPaBOOXPAHECHHUSI.

N3ydyeHne xumuu:

CIIOCOOCTBYET  pealM3aluMyd  BO3MOXXHOCTEH  JJII  CaMOpa3BUTUS U
dbopmMupoBaHUsI KYJIbTYPhI JIUYHOCTH, €€ 0011Iel U (PYHKIIMOHATILHON I'PaMOTHOCTH;

BHOCHUT BKJIaJ| B (DOPMUPOBAHUE MBIIUICHUS U TBOPUYECKUX CIIOCOOHOCTEM
OOy4JarommMxcsi, HABBIKOB WX CAMOCTOSITEIHHOW  Y4EOHOM  JIESITENIbHOCTH,
OKCIIEPUMEHTATILHBIX M HCCICJOBATEIILCKUX YMEHUW, HEOOXOIMMBIX KakKk B
MOBCEIHEBHOM KU3HM, TaK U B MPO(HECCUOHAIBHOM eI TEILHOCTH;

3HAKOMHUT CO CHEHU(PUKON HAYYHOTO MBINUICHUS, 3aKJIaJbIBAET OCHOBBI
LETTOCTHOTO B3IJIsia HA €JUHCTBO MPUPOBI U YEIIOBEKA, SIBJISIETCS OTBETCTBEHHBIM
3TanoM B (POPMUPOBAHUHU €CTECTBEHHO-HAYYHON TPAMOTHOCTH 00YYaIOUXCS;



CIIOCOOCTBYET (POPMHUPOBAHUIO IIEHHOCTHOTO OTHOIICHUS K E€CTECTBEHHO-
HAaYYHBIM 3HaHHSAM, K IIPUPOJE, K YEIOBEKY, BHOCUT CBOM BKJIAJ B 3KOJOTHYECKOE
oOpa3oBaHHe 00yJarONTUXCS.

Jlanuble HampaBlieHHS B OOyYEHMHM XUMHUU OOECHEUMBAIOTCSA CIEIM(PUKON
collepkaHusi  y4eOHOTro  MpeAMeTa, KOTOpbIM  SBIAETCS  MEAarormuecku
aJanTHPOBAHHBIM OTpa)K€HHWEM 0a30BOM HAYKH XMMHUH Ha ONPENEIEHHOM dTane e
pa3BUTHSL.

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

CtpykTypa coaepkaHusi MpOrpaMMbl IO XUMHUHU CcPOpMHpOBaHA HAa OCHOBE
CUCTEMHOTr0 moaxoja K €€ u3ydueHuro. CoaepkaHue CKIAIbIBAETCS U3 CHUCTEMBI
MOHATUM O XUMHUYECKOM 3JIEMEHTE U BEIIECTBE U CUCTEMBI MIOHITUI O XUMUYECKON
peakiuu. OO0€ 3TH CHUCTEMBl CTPYKTYPHO OPTraHU30BaHbl MO MPHUHIMUITY
MOCJIEIOBATEILHOTO PA3BUTHS 3HAHUM HA OCHOBE TEOPETHUYECKUX MPEACTABICHUN
Pa3HOro YpOBHS:

— aTOMHO-MOJIEKYJIIPHOTO YY€HUS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepuoanueckoro 3akona /I. 1. MeHeneeBa kak OCHOBHOI'O 3aKOHA XMUMUU;

— YYEHHUS O CTPOCHUHU aTOMa U XUMHYECKOU CBSI3H;

— TMpeICTaBICHUNA 00 3IEKTPOJUTHUYECKON JMCCOLMAIMU BEUIECTB B
pacTBopax.

Teopernueckne 3HAHUS PACCMATPUBAIOTCS HA OCHOBE OMIIUPUYECKHU
MOJIYYCHHBIX U OCMBICIICHHBIX (DAKTOB, pa3BUBAIOTCS MOCIEIOBATEIBHO OT OJJHOTO
YPOBHSI K JIpyrOMY, BBITIOJIHSASI (PYHKITUU OOBSICHEHUS U TIPOTHO3UPOBAHMS CBOWCTB,
CTPOEHHUS U BO3MOKHOCTEN MPAKTUYECKOTO MTPUMEHEHUS U TIOJTYUYECHUST N3y4aeMbIX
BEILIECTB.

OcBoeHue TmporpaMMbl IO XUMHUU  CIOCOOCTBYeT  (OPMHPOBAHUIO
MPEJICTABJICHNUS O XUMHUYECKOU COCTABIAIOLICH HAYYHON KapTUHBI MUPA B JIOTHKE
€€ CUCTEMHOM TPUPObI, IEHHOCTHOTO OTHOIIIEHUS K HAYYHOMY 3HAHHUIO U METOJIaM
MO3HaHHUS B Hayke. M3ydyeHne XMMHUM MPOUCXOJUT C MPUBJICYECHUEM 3HAHUU W3
paHee M3YYEeHHBIX Y4YEOHBIX mpeameToB: «Okpyxaromuid mup», «buonorus. 57
KJIACCh» U «Pu3uka. 7 Kiace».

[Ipy w3yyeHWH XUMHH TPOUCXOAWT (OPMHUPOBAHME 3HAHUN OCHOB
XUMHUYECKON HayKH Kak 00JIaCTM COBPEMEHHOTO €CTECTBO3HAHUSI, MPAKTUYECKON
JESITEIbHOCTH YEJI0BEKA U KaK OJTHOTO U3 KOMIIOHEHTOB MUPOBOM KYJIBTYphI. 3a7a4a
y4e0HOTO TMpeaMeTa COCTOUT B (DOPMHUPOBAHUN CUCTEMbl XUMHUYECKUX 3HAHUN —
BOKHEUITUX (PAKTOB, MOHATHI, 3aKOHOB M TEOPETUIECKUX MOJIOKEHUM, JOCTYITHBIX
00001IeHnlT MHUPOBO33PEHUECKOTO XapaKTepa, s3blka HAayKW, B MPHUOOIIEHUU K



HAyYHBIM METOJaM IMO3HAHUS MPU M3YYCHHH BELIECTB U XUMUYECKUX PEaKUui, B
(GbopMUPOBAHNY U Pa3BUTHU TTO3HABATEIBHBIX YMEHHUM U UX IPUMEHEHUH B Y4EOHO-
MO3HABATEIBHON U y4eOHO-UCCIIEIOBATENBCKON AESITENIbHOCTH, OCBOCHUHU MPaBHII
0e30macHOro 00pallleHus ¢ BEIIECTBAMH B IIOBCETHEBHOW KU3HH.

[Ipu u3ydeHUU XMMUU Ha YPOBHE OCHOBHOI'O OOIIEro 0Opa3oBaHMs Ba)KHOE
3Ha4YeHHE MPUOOPENTU TaKUE 1IETH, KaK:

— (dopmupoBaHHe MHTEIUIEKTYalbHO PAa3BUTON JMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSTEIbBHOMY TPUHATUIO PEUICHUH,
CIIOCOOHOI alanTUPOBATHCS K OBICTPO MEHSIOIIMMCS YCIOBUSM KHU3HU;

— HampaBJICHHOCTb OOy4YeHUSI Ha  CHUCTEMaTHYEeCKOE MPUOOIIECHHE
oOydaromuxcss K CaMOCTOSTEIbHOM MMO3HABATEIBHON JEATEIbHOCTH, HAYYHBIM
METOJlaM TO3HaHUs, (POPMHUPYIOIMIMM MOTHBAIIMIO U Pa3BUTHE CIOCOOHOCTEH K
XUMUU;

— o0ecredeHue yCaoBUi, CTOCOOCTBYIONIUX MPUOOPETEHUIO 00YyYarOIIUMHUCS
OTbITa Pa3HOOOpPA3HOW NEATEIHHOCTH, MO3HAHUS M CAMOIIO3HAHWS, KITFOYEBBIX
HaBBIKOB (KJIFOUEBBIX KOMIIETEHIMI), UMEIOLIMX YHUBEPCAJIbHOE 3HAYEHUE JIs
Pa3IMYHBIX BUJOB JIEATEIBHOCTH;

— (¢opmupoBaHnue o0Omed (YHKIMOHAIBHOM M  €CTECTBEHHO-HAY4YHOMH
IPaMOTHOCTH, B TOM YHCJIE€ YMEHUH OOBSICHATH U OLECHUBATh SBJICHUS
OKpY’KaIOILIEr0 MHUpa, MCIHOJb3Yysl 3HAHUS U OIBIT, MOJYyYEHHBIE MPU HU3YyYEHUU
XUMHH, TPUMEHATH UX TIPU PEIICHUH TPOOJIEM B TIOBCETHEBHOM KU3HU U TPYJOBOU
JeSITEIbHOCTH;

— (QopmupoBanue y o0Oy4arommxcs TYMaHUCTHUYECKUX OTHOIICHUH,
NOHMMAaHUSA LEHHOCTH XHUMHYECKHX 3HAaHUW IS BBIPAOOTKH IKOJIOTUYECKU
1EJeCO00pa3HOro TMOBENEHUS B OBITY M TPYIOBOM JESITENBHOCTH B IEJSIX
COXPaHEHUS CBOETO 3/10POBbsI U OKPYKAIOIIEH MPUPOIHON Cpebl;

— pa3BUTHE MOTHBAllMM K OOYyYEHHUIO, CIIOCOOHOCTEH K CAMOKOHTPOJIO M
CAMOBOCIIUTAaHMIO Ha OCHOBE YCBOEGHMsI OOILEYEIOBEYECKMX LIEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY Hpo¢uis W HANpaBJIEHHOCTU AajbHEHIIEro
oOyJeHus.

OO1ee 9rcio 4acoB, OTBEAEHHBIX JIJIsl U3YYCHUS XUMHUHU HA YPOBHE OCHOBHOTO
oOmero oOpa3zoBanus, cocrasisier 136 dacoB: B 8 kiacce — 68 yacoB (2 yaca B
HeJlelno), B 9 kitacce — 68 yacoB (2 yaca B HEACIIO).



COAEPXKXAHUE OBYUYEHUASA

8 KIIACC

IlepBoHaYaIbHbIC XUMHUYECKHE TOHATHS

[Ipenmer xumuun. Posib XMMHUM B )KU3HU 4€JOBEKAa. XUMHS B CUCTEME HayK.
Tena wm BemjectBa. Du3nMueckue CBOWMCTBA BEMIECTB. ArperaTHOE COCTOSHUE
BemiecTB. [loHsATHE O MeTomax MoO3HaHUS B XUMHUU. UHCThIE BEHIECTBA MU CMECH.
CriocoObl pa3ziesieHust cMeceil.

ATOMBI ¥ MOJIEKYJBl. XHUMHYECKHE BJIEMEHTbl. CHMBOJIBI XUMHUYECKUX
aneMeHTOB. [IpocThie U COXKHBIE BelecTBa. ATOMHO-MOJIEKYJIIPHOE YUEHUE.

Xumnyeckasi hpopmyina. BaleHTHOCTh aTOMOB XMMHUYECKHX AJIEMEHTOB. 3aKOH
MIOCTOSTHCTBAa cOocTaBa BemlecTB. OTHOcHUTENbHAsE aTOMHasi macca. OTHOCUTENbHAS
MOJIEKYJISIpHas Macca. MaccoBas 10151 XUMUYECKOTO 3JIEMEHTA B COEUHEHUH.

KommuecTBo BemectBa. Mosib. MonsipHas macca. B3anMOCBSI3b KOJIMUECTBA,
Macchl M 4YHMCJIAa CTPYKTYPHBIX €AWHMI] BemiectBa. Pacuérel mo ¢opmynam
XUMHUUYECKUX COCTMHEHUH.

Pu3NYeCKUEe U XUMHUYECKUE SBJICHUS. XUMHUECKas peakius U €€ MpU3HaKH.
3aKOH COXpaHEHHsI MacChl BEIECTB. XUMHUYeCKHe ypaBHeHUs. Kiaccudukarms
XUMUYECKUX PEAKIUi (COETUHEHUS, PA3I0KEHNUS, 3AMEILICHHsI, 0OMEHA).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XMMHUYECKOW MOCYA0H, MpaBWjiIaMu paboThl B JabopaTopuu U
npuémMamMu oOpalleHus: ¢ JIabopaTOpHBIM O00OpPYJAOBAHUEM, U3YUCHHE U OMUCAHUE
bu3nUecKuX CBOWCTB 0O0pa3lOB HEOPTaHUYECKHX BEIIECTB, HAOJIOJCHHE
¢buznyeckux (IJIaBJICHUE BOCKa, TasHUE JIbJa, pacTUpaHUE caxapa B CTYIIKE,
KUIIEHUE U KOHJCHCALUSI BOJbI) M XUMHUYECKUX (TOpPEHHE CBEUU, MPOKAIMBAHUE
MEJTHOM MTPOBOJIOKHU, B3aUMOJICHCTBHE MeJia C KUCJIOTOMN) SBJICHU, HAOII0IeHUE U
OMMCAaHWE MPU3HAKOB IMPOTEKAHUS XMMHUUYECKUX peakiuil (pa3ioKeHue caxapa,
B3aMMOJIEUCTBUE CEPHOM KHUCJIOTHI C XJOPUAOM Oapusi, pa3ioKeHHE TMAPOKCHIIA
meau (II) mpu HarpeBanuu, B3auMoieicTBHE Xkene3a ¢ pactBopoM cosid meau (1),
U3y4YeHUE CIOCOOOB PA3JENICHHUs] CMECEH: C MOMOILIBI0 MAarHuTa, (UIbTPOBAHUE,
BbITIApUBAHUE, AUCTHWLIAIMA, XpoMaTorpadusi, MPpoBEACHNUE OUYUCTKH MOBAPEHHOMN
CONM, HaONIOJCHWE W  ONHUCAaHWE  PE3YJbTAaTOB  MPOBEACHHS  OTbITA,
WUTIOCTPUPYIOIIETO 3aKOH COXPaHEHUs MAacChl, CO3/JaHME MOJIEJEH MOJIEKYJ
(IIapOCTEePKHEBBIX ).

BaxxHeline npeacTraBuTe 4 HCOPraHUYECKHUX BeLIEeCTB

Bo3gyx — cMech razoB. CocraB Boznyxa. Kucimopon — ainemMeHT U mpocToe
BenlecTBo. HaxoxxaeHuwe kuciaopojga B Opupoje, (PU3MUECKHE U XUMHYECKHE
cBoiictBa (peakuuu ropeHusi). Oxcunpl. I[lpumenenue xkucnopona. CrocoOsbl
MOJIyYeHHUs] KUclopoda B JabopaTopuu W TPOMBIIUIEHHOCTU. Kpyrosopor
Kuciopoaa B mpupojae. O30H — ajuioTporHas MoAuGUKaIs KUCI0Opoaa.



TennoBoil 3h(deKT XUMHUECKONW peaklnu, TEPMOXUMUYECKHE YpPaBHEHHS,
9K30- M DHAOTEPMHUYECKHE peakuuu. TOIUIMBO: yroiab M METaH. 3arpsA3HEHUe
BO3/yXa, YCHJICHHE TApHUKOBOTO 3 deKTa, pa3pylieHne 030HOBOTO CIIOSL.

Bonopon — aneMeHT u mpoctoe BemecTBo. HaxoxaeHue Bogopoaa B NpUpoze,
bu3nUecKue 1 XUuMUYECKHUE CBOMCTBA, TPUMEHEHUE, CTOCOOBI TofTyueHust. Kuciaotsl
Y COJIH.

Momnsipabiili 00BEM razoB. PacyéTsl N0 XUMUYECKUM YPAaBHEHUSIM.

Odusnyeckue cBoucTBa BOAbl. Boma kak pactBopurenb.  PacTBOpHI.
HacelllleHHbIE M HEHACBIIIEHHBIE PAcTBOPBI. PacTBOPUMOCTH BEHIECTB B BOJIE.
MaccoBast 10711 BEIIECTBA B pacTBOpE. XUMHUUYECKUE CBOMCTBA BOAbL. OCHOBaHUSI.
Pose pacTBOpOB B mpUpOZI€ M B KU3HU 4YeIOoBeKa. KpyroBopoTr BoAbl B MPUPOJIE.
3arpsi3HEHHE NPUPOAHBIX BOA. OXpaHa U OYMCTKA MPUPOIHBIX BOJI.

Knaccuduxkanusa neopranuueckux coenuHeHuid. Oxcupabl. Knmaccudukaims
OKCHUJIOB:  coyieoOpa3yromniye  (OCHOBHBIC, KHCJIOTHbIE, aM(oOTepHbIE) W
HecosieoOpasyromue. Homenknarypa okcuaoB. Dusnueckue U XUMHUYECKUE
CBOMCTBA OKCUJIOB. [lonyuenune okcuaos.

OcHoBanus. Knaccudpukanuss oOCHOBaHMI: WIENOYM W HEPACTBOPUMBIE
ocHOBaHusA. HomeHkiarypa ocHoBaHuii. PU3UUECKHE U XUMHUYECKHE CBOMCTBA
ocHoBaHuU. [loyyeHne ocCHOBaHUM.

Kucnotel. Knaccudukanus kucnor. Homenknarypa kuciot. Ousndeckue u
XAMHUYECKUE CBOWMCTBAa KHUCHOT. Psan axktuBHoctm metamnoB H. H. bekerosa.
[TonydyeHue KUCIIOT.

Conu. HomeHnknarypa coseil. @U3NYECKUE U XUMHYECKUE CBOICTBA COJEH.
[Tomydyenue conen.

['eHeTnyeckas CBSI3b MEXKY KIACCAMU HEOPTaHUYECKUX COCIUHEHMUI.

Xumuueckuii IKcnepumenm:

Ka4ECTBEHHOE OIPEIECIICHUE COEPKaHUs KUCIOpOAa B BO3AYyXeE, MOJIyUYEHHUE,
coOupaHue, pacrmo3HaBaHWE U M3YUYCHHE CBOMCTB KHCIOpOJa, HAOIIOICHHE
B3aUMOJECUCTBUSA BEIIECTB C KHUCJIOPOAOM H YCIOBUS BO3HUKHOBEHUS W
npeKpalleHus ropenus (moxkapa), 03HaKOMJICHHE C 00pa3aMy OKCUJIOB M OTICAHUE
WX CBOMCTB, TMOJy4YeHHE, COOMpaHHE, paCIO3HABAaHHE M U3YYCHUE CBOWCTB
BOZIopo/ia (TopeHue), B3auMoieicTre Bogoposa ¢ okcugaom menu (1) (Bo3zmoxHO
WCITOJIb30BAHUE BUCOMATEPUATIOB), HAOIIOACHUE 00PA3I[OB BEMIECTB KOJINYECTBOM
1 Monb, ucciaenoBaHHEe OCOOEHHOCTEH pacTBOPEHMs BEIIECTB C Pa3IMYHON
PacTBOPUMOCTBIO, MPUTOTOBIIEHUE PACTBOPOB C ONMPEIACIEHHOW MACCOBOM IOJIEU
pPacTBOPEHHOIO BEIIECTBA, B3aUMOJCHCTBUE BOJABI C METaNIaMU (HATpUEM H
KaJIbllu€M) (BO3MOXKHO UCIIOJIb30BaHUE BHUJEOMATEPUATIOB), HCCIEAOBAHUE
00pa3Ii0B HEOPTAaHUYECKUX BEIIECTB PA3IMYHBIX KJIACCOB, HAOIIOEHNUE N3MEHECHMUSI
OKpACK{ MHJIMKATOPOB B PACTBOPAaX KUCIOT U IIEJIOYEH, N3yUeHUE B3aUMOICHCTBUS



okcuna meau (II) ¢ pacTtBOpoM cepHON KUCIOTHI, KUCIOT C META/NIAMH, PEAKIIUil
HEUTpANIN3alMU, IOJYYE€HUE HEPACTBOPUMBIX OCHOBAHWM, BBITECHEHHE OJHOTO
MeTaJula JPYTUM U3 PacTBOPA COJIM, PEUICHUE KCIIEPUMEHTAIBHBIX 337a4 [0 TEME
«BaxHeiine KJIacchl HEOPraHUYECKUX COCTUHEHUIN.

IHepuoauueckui 3akoH u Ilepuoauueckass cucreMa XHUMHYECKHX
aiemMenToB JI. WU. MenpgeneeBa. CtpoeHue arTomMoB. XHMHYECKasi CBAA3b.
OKHCIUTETBHO-BOCCTAHOBUTE/IbHbBIC PeaKIUU

[lepBble TOMBITKM KIACCU(PUKAMU XUMUYECKUX dJeMeHTOB. [loHsiTHe o0
rpynmnax CXOJHBIX JJIEMEHTOB (IIENIOYHbIE M MIEJIOYHO3EMENbHBIE METaLIbI,
raJIOreHbl, UHEPTHBIE Ta3bl). DJIEMEHThI, KOTOPhIE 00pa3yloT aMm(pOTEPHBIE OKCHIbI
U TUAPOKCHUJIBI.

[lepnognueckuit 3axoH. [lepuoandeckast cucTteMa XUMHUYECKHUX 3JIEMEHTOB /1.
N. Menneneea. KopoTkonepuonas u jiuuHHonepuoanas Gopmsi [lepuonnyueckoit
cucreMbl xumuueckux sneMeHToB JI. WM. Menneneesa. Ilepuoasl u TrpyIimsl.
DU3NYECKUN CMBICI MOPSAKOBOTO HOMEPA, HOMEPOB MEPUOIA U TPYIIIIBI JIEMEHTA.

Crpoenne atomoB. CocTtaB aTOMHBIX sAep. M3oTomnel. DnekTponsl. CTpoeHue
ANEKTPOHHBIX  000JIOUEK aTOMOB TepBbIX 20 XUMHMYECKHUX  DJIEMEHTOB
ITepuomnueckoin cucremsl J[. WM. MenneneeBa. XapakTepUCTUKAa XUMHUYECKOIO
AJIEMEHTA 10 ero nosoxeHuro B [lepuonnueckoit cucreme 1. 1. Menaeneena.

3aKOHOMEPHOCTH HW3MEHEHUS paJuyca aTOMOB XHWMHYECKUX DIIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOKMCTB IO IPyNHIiaM U NEPUOIAM.

3nauenue [lepuoauueckoro 3akoHa u [lepruoanyeckoil CUCTEMBI XUMUYECKUX
JJIEMEHTOB Ui pa3BUTUA Hayku W mpaktuku. [[. . MenneneeB — yuy€Hbli U
IpaKIaHUH.

Xumuyeckass cBa3b. KoBajieHTHast (TOJisipHass W HEMOJISIpHAs))  CBSI3b.
DJIEKTPOOTPULIATENBHOCTh XUMUYECKUX 31EMEHTOB. IOHHAsI CBS3b.

Crenenbp  okuciieHusi.  OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIE  PEAKIIUU.
[Iporecchl OKMCIIEHUs U BOCCTaHOBIEHUS. OKUCIUTENN U BOCCTAHOBUTEH.

Xumuueckuii IKcnepumenm:

M3yueHHe OOpaslloB BEIIECTB METAUIOB M HEMETAIOB, B3aUMOJICHCTBUE
TUIPOKCHAA LHMHKA C pPACTBOPAMHM KHUCJIOT W IIEJIOYEH, MPOBEICHUE OIBITOB,
WUTIOCTPUPYIOIIUX ~ MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKIUi
(ropeHue, peakiuu pa3aoKeHUs, COCAUHEHNUS).

Mexcnpeomemmnoie ceasu

Peanuzanus MeXNpeaMETHBIX CBA3€M MPU M3YYEHUM XUMHUHM B 8 Kiacce
OCYIIECTBJISIETCS. 4Yepe3 HCIOJIb30BAaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX
MOHATUM, TaK W MOHATHM, SIBISIONIMXCS CUCTEMHBIMH JJISI OTJEIBHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOTO [IUKJIA.



OOmme ecTeCTBEeHHO-HAYYHBIE TTOHSATHSA: HAyYHBIH (aKT, TUTIOTE3a, TEOPHs,
3aKOH, aHalW3, CHHTE3, KiIaccu(uKaius, TMepuoIUuIHOCTh, HAOII0ICHHE,
AKCIEPUMEHT, MOACIUPOBAHUE, UBMEPEHUE, MOJICIIb, SIBJICHUE.

du3nka: MaTepusi, aTOM, JJIEKTPOH, IPOTOH, HEUTPOH, NOH, HYKJIU]I, U30TOIIBI,
PaIMOAKTUBHOCTh, MOJIEKYJa, SJCKTPUUYECKUN 3apsjl, BEUIECTBO, TENO, O00BEM,
arperaTHO€ COCTOSIHHE BEIEeCTBa, Ta3, (U3NYECKUE BEIMYUHBI, CIUHHIIBI
U3MEPEHUS, KOCMOC, IJIAaHETHI, 3BE31bI, COHIIE.

buonorus: dorocunTes, apixanue, ouocdepa.

['eorpadus: atmocdepa, ruapocdepa, MUHEPAIbl, TOPHBIE MIOPO/IbI, TOJIE3HbIE
MCKOMAEMBbIE, TOILUIUBO, BOJIHBIE PECYPCHI.

9 KIIACC

BemecTBo M XMMHUYecKasi peaKkIus

[Tepuoguueckuii 3akoH. [leproauyeckas cucreMa XMMUYECKUX 3JIEMEHTOB /1.
. MenaeneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHUHU CBOWCTB
XUMHUUYECKUX PJIEMEHTOB MEPBBIX TPEX NEPUOJIOB, KAJIUSI, KAJIBIUS U UX COCAMHEHUN
B COOTBETCTBUU C TMOJIOKEHUEM »dJeMeHTOB B llepuoanueckoit cucreme u
CTPOCHHEM UX aTOMOB.

CrpoeHre BellecTBa: BHIBl XUMUYECKOW CBSI3H. THIBI KPUCTAITIMYECKHUX
PELIETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT THUIMA KPUCTAUIMUECKOW PEIIETKHU U
BHJAa XUMHYECKOU CBSI3H.

Knaccuduxanyss 1 HOMEHKJIATypa HEOPTraHUYECKUX BEIIECTB. XUMHUYECKUE
CBOMCTBA BEIIECTB, OTHOCSIIMXCS K PAa3JIMYHBIM KJAaccaM HEOPraHUYECKUX
COEIMHEHUI, TEHETUYECKasl CBSI3b HEOPTraHUYECKUX BEUIECTB.

Knaccudukanuysa XuMU4ecKUX peakiuii Mo pa3audHbIM MPU3HAKaM (110 YUCTy
U COCTaBy YYacTBYIOIIMX B PEAKIUM BELIECTB, MO TeIrioBomy 3ddekrty, Mo
W3MEHEHUIO CTENEHEeW OKHMCJICHUSI XMMUYECKHX AJIEMEHTOB, IO 0OpaTUMOCTH, IO
YYaCTHUIO KaTajau3aropa). DK30- U IHIOTEPMHUUECKUE PEAKIIUU, TEPMOXUMUIECCKIE
YpaBHEHMUS.

[lonsiTue 0 ckopocTH xumuyeckoil peakuuu. lloHste 00 oOpaTUMBIX H
HEOOPATUMBIX XMMUUYECKUX peakiusax. [IoHsTHEe 0 TOMOTeHHBIX M IeTePOreHHBIX
peakuusx. [lonsatre o karanuse. [loHsTHE 0 XMMHUYECKOM paBHOBECUU. DAKTOPHI,
BIIMAIONIME HA CKOPOCTh XHMHYECKOW PEAKIMU U TMOJOXKEHUE XUMHUYECKOTO

PaBHOBECHSI.
OKHCIUTETbHO-BOCCTAHOBUTENIbHBIE  PEAKIMM,  AJIEKTPOHHBIM  OanaHc
OKHUCIIUTEIIBHO-BOCCTAHOBUTEIBHOW ~ PEaKIUH. CocraBnenue  ypaBHEHUU

OKHCIIUTEIIbHO-BOCCTAHOBUTEIBHBIX ~ PEaKIMi ¢  HCIOJIb30BaHMEM  METOJa
AIIEKTPOHHOTO OajaHca.



Teopus 3NEKTPOIUTHYECKONU JUCCOUALUU. DIEKTPOIUTHI U HEAJIEKTPOIUTHI.
Karnonbl, aHMOHBI. MeXaHU3M AMCCOLMALMM BEIIECTB C Pa3IMYHBIMU BUIAMU
XUMUYECKOH cBsA3U. CTeneHpb auccouuanuy. CUIIbHBIE U CIA0BIE 3JIEKTPOJIHUTHI.

Peakiuun noHHOTO 0OMeHa. Y CI0BUS MPOTEKAHUS PEAKIUi HOHHOTO OOMEHa,
MOJIHBIE M COKpAIIEHHbIE HMOHHBIC YypaBHEHHsS peakuuil. CBOKCTBAa KHCIIOT,
OCHOBAHMI U COJIEW B CBETE MPEICTABICHUNA 00 AIEKTPOIUTUUECKOMN THUCCOLNALINH.
KauecTBeHHbIE peakiuu Ha HOHBI. [IoHsATHE O THIpONIM3E CoNel.

Xumuueckuii IKcnepumenm:

O3HAKOMJIEHUE C MOJEISIMU KPUCTALNIMYECKUX PEIIETOK HEOPraHUYECKHUX
BEIIECTB — METAJIOB W HeMeTaioB (rpadura M anmasa), CIOXKHBIX BELIECTB
(Xopuaa HaTpus), UCCIAEAOBAHUE 3aBUCUMOCTU CKOPOCTH XUMHUYECKON PEAKIIUHU OT
BO3JICHCTBHSl  Pa3IMYHBIX  (PAKTOPOB, HCCIEIOBAHUE  AJIEKTPONPOBOJIHOCTH
pPacTBOPOB BELIECTB, ITPOIIECCa JUCCOLMALIMHN KUCIIOT, IIEJI0YEH U cosel (BO3MOXKHO
UCIOJIb30BaHUE BUAECO MATEPUAJIOB), MPOBEJIEHUE OIBITOB, HIUTIOCTPUPYIOIIMX
NPU3HAKK TPOTEKAHHS peakUuid HMOHHOro oOmeHa (oOpa3oBaHHE OcCalka,
BBIJICJICHHE Ta3a, O0Opa30BaHUE BOJIbI), OIBITOB, WJUIFOCTPUPYIOLIUX MPUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIMil (FOpEeHUE, pPEeaKIUu pa3lIoKEeHUS,
COCMHEHMsI), pAaclO3HAaBaHME HEOPraHMYECKHX BEUIECTB C  IOMOIIBIO
KAauECTBEHHBIX PEAKIMil HAa MOHBI, pEIEHUE SKCIIEPUMEHTAIBHBIX 33/a4.

Hemeranibl 1 MX coeiMHEHUS

OO6mast xapakTepucTuka rajioreHoB. (OCOOEHHOCTH CTPOCHHS aTOMOB,
XapakTepHblE CTENEeHU OKucieHus. CTpoeHne U (U3NYECKUEe CBOWCTBA MPOCTHIX
BEII[ECTB — FAJIOT€HOB. XMMUUYECKHE CBOMCTBA HA MIPUMEpE XJIopa (B3aUMOIeHCTBUE
C MeTajulaMM, HEMeTaJlaMH, Hiesnodamu). Xuopooxopod. ConsHas KHUCIOTa,
XAMHUYECKME CBOMCTBA, IIOJIy4YeHUE, TMpuMeHeHue. [lelicTBue xyopa u
XJIOPOBOJIOPOJIa Ha OPTaHU3M 4YeJIOBeKa. BaskHelme XJI0puabl U UX HAX0XKICHUE B
IPUPOJE.

O6mast xapaktepuctuka s1nemMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEepHbIE CTeNeHU okucieHus. CtpoeHue u (U3MUECKUE CBOMCTBA
IPOCTBIX BELIECTB — KUCIOPOAA U cepbl. AJNIOTPOIHbIE MOAU(PUKAIIMN KUCIOPOIa
U cepbl. XuMUYeckue cBoilcTBa cepbl. CepoBOIOPOJ, CTPOCHUE, (PUBHYECKUE U
XUMHYeCcKue cBOMCTBA. OKCHIBI cepbl KaK MPEACTaBUTEIN KUCIOTHBIX OKCHIOB.
Cepnas kucnoTa, pU3NYeCKUe U XUMUYECKUE CBOMCTBA (00IIME KaK MPEACTaBUTENS
KJlacca KUCIOT U crnenrduyeckue). XUMHUUECKUE PEaKlMH, JISKAIUe B OCHOBE
IMPOMBIIIUIEHHOTO CHoco0a Mody4YeHusi cepHOd Kuciotbl. [IpuMeHeHue cepHou
kucaoTbl. COJMM CepHOM KHUCIIOTHI, KadeCTBEHHAs peakuus Ha CyJb(paT-HOH.
Haxoxnenue cepbl M €€ COCNMHEHUNW B TIpUpPOJie. XUMHYECKOE 3arpsi3HCHUE
OKpYXaIolel Cpelbl COECOUHEHUSIMHU Cepbl (KHUCIOTHBIE JOXKAM, 3arps3HEHHE
BO3/IyXa U BOJOEMOB), CIOCOOBI €ro MPeI0TBPAICHHUS.



OOmast xapakrepucTuka 37aeMeHTOB VA-rpynmnbel. OcoOOEHHOCTH CTPOCHUs
aTOMOB, XapaKTEPHbIE CTENEHH OKHCIEHUA. A30T, paclpOCTPaHEHHUE B MPHUPOJE,
dusznyeckue U XxuMudeckue cBoictea. Kpyrosopor a3ora B mpupoe. AMMHaK, ero
bu3nUecKue 1 XUMUYECKHUE CBOMCTBA, MoJlydeHue U npuMeHeHue. Conu aMMOHUS,
ux pU3NUECKUE U XUMUYECKUE CBOWMCTBA, MpUMeHeHHe. KauecTBeHHas peakiius Ha
MOHBI aMMOHHS. A30THas KHCIOTa, €€ MOodydyeHHe, (QU3NYECKUe U XUMUYECKUE
cBOiicTBa (0OmMEe Kak TMpEeACTaBUTENS Kiacca KHUCIOT U CHenupuIecKue).
Hcnonb3oBaHre HUTPATOB U COJIEH AMMOHHMSI B KAYECTBE MUHEPATILHBIX YI0OpEHUH.
XUMHUYECKOE 3arps3HEHUE OKPYKAIOIIEH Cpelibl COeTMHEHUSIMU a30Ta (KUCIOTHBIC
JOK]IA, 3arpsi3HEHUE BO31yXa, MOYBBI M BOJOEMOB). Docdop, alIOTPONHBIC
monupukammu pocdopa, guszndeckue U xummuueckue cporcra. Okeuna gochopa
(V) u dochopnas kucnora, puznueckue M XUMHYECKUE CBOWUCTBA, MOJy4YCHUE.
Hcnonp3oBanue ¢pocdaTroB B KAUECTBE MUHEPAIbHBIX YA00pEHUH.

OOmast xapakTepucThka 31eMeHToB [VA-rpynnbl. OCoOOEHHOCTH CTPOEHUs
aTOMOB, XapaKTE€PHbIE CTENIEHU OKUCIEHUS. Y TIIEpO, AJTIOTPOIHbIE MOIU(DHUKALINH,
pacnpocTpaHeHUe B IPUPOAE, PU3NUECKUE U XUMUYECKHUE CBOMCTBA. AJCOpOLHSL.
Kpyrosopor yrimepona B mnpupoxae. OKcuabl yriepoja, UX (U3HYECKUE U
XUMUYECKHE CBOMCTBA, JEHCTBUE HA J>KHUBBICE OpPraHuW3Mbl, [OJy4CeHUE U
IpPUMEHEHUE. DKOJIOTUYECKUE MpOoOJeMbl, CBSI3aHHbIE C okcuaoM yriepona (IV),
TUIIOTE3a TJIO0AJTBHOTO MOTEIUICHUS] KJIUMaTa, MapHUKOBBIM 3¢ dext. YronbHas
KHCIIOTa U €€ COJM, UX (PU3MYEeCKHUe M XMMHUYECKHE CBOMCTBA, MOJYyYECHHE U
npumeHenue. KadecTBeHHass peakiusi Ha KapOoHaT-woHbL. Mcnonb3oBaHue
KapOOHATOB B OBITY, MEIUILIMHE, IPOMBIIIJIEHHOCTH U CEJIbCKOM XO3S1CTBE.

[lepBoHaUaNbHBIE TTOHATHS 00 OPraHUYECKUX BEIIECTBAX KaK O COSTUHEHUSIX
yriaepoja (MeTaH, 3TaH, 3TUJIEH, alleTUIIEH, STaHOJI, TJIMLEPUH, YKCYCHAsI KUCIIOTA).
[IpupogHbple HMCTOYHUKUA YIJIEBOJOPOAOB (yrojib, NPUPOAHBIA Tra3, HEPTh),
MPOJAYKTHI WX TmepepaboTku (OC€H3MH), UX POJb B OBITY U TPOMBIIICHHOCTH.
[TonsiTue 0 OMOJIOTMYECKN BaXKHBIX BEIIECTBAX: KUpax, OeNkax, yrieBojax — U ux
poJii B JKM3HM UeJoBeKa. MaTepuanbHOe €IWHCTBO OpPraHUYEeCKUX U
HEOPTraHWYECKUX COETMHEHUN.

KpeMHuuii, ero Qusnueckue U XHUMHUYECKHME CBOMCTBA, IMOJIyYEHUE U
npuMmeHnenue. CoequHeHus KpeMHus B npupoze. O01ure npeacTaBieHns o0 OKcuie
kpemuus (IV) u xpemuueBoit kuciore. CUIUKATHI, UX UCIOJIb30BaHUE B OBITY, B
IPOMBIIIUIEHHOCTU. BaxkHelre cTpouTeNnbHbIe MaTepuasbl: KepaMHKa, CTEKIIO,
IeMEeHT, OeToH, xene300eToH. I[Ipobiembl 6€30MacHOrO  MCIOJIb30BaHUS
CTPOUTENIBHBIX MAaTEPUAJIOB B OBCEHEBHOM JKU3HHU.

Xumuueckuii IKcnepumenm:

U3y4YeHUE 00pa3IOB HEOPTaHUYECKHUX BEIIECTB, CBOWCTB COJITHOW KHCIIOTHI,
MIPOBE/ICHNE KAUeCTBEHHBIX PEAKIMi Ha XJIOPUJI-MOHBI U HAOIIOACHUE MPU3HAKOB



X TPOTEKAHMS, OMBITHI, OTPpAKAMOIKE (PU3NUECKHE W XUMHYECKHE CBOMCTBA
TraJOr€HOB M WX COEIMHEHHH (BO3MOXKHO HCIIOJb30BAaHUE BHUAEOMATEPUATIOB),
O3HAKOMJICHHUE ¢ 00pa3IaMu XJIOPUI0B (TAJIOTCHUIOB), 03HAKOMJICHHE C 00pa3aMu
ceppl M €€ COeAUMHEHUSMU (BO3MOXKHO HCHOJIB30BaHUE BHJIEOMATEPHAIIOB),
HaOJI0ICHHUE TIpoliecca 00YIIIMBaHUs caxapa MoJl JEHCTBUEM KOHIIEHTPUPOBAHHOM
CEPHOM KHCJIOThI, U3y4YEHUE XUMHUECKUX CBOMCTB Pa30aBIE€HHON CEPHOM KUCIIOTHI,
IpOBEJCHIE KaYEeCTBEHHON peakly Ha CyJb(haT-uOH U HAOII0eHIe TpU3HaKa e
MpOTEKaHUs, O3HAKOMJIEHHWE ¢ (PU3MYECKUMM CBOMCTBaMU a3oTa, dochopa u ux
COEJIMHEHU (BO3MOKHO HCIIOJIb30BAaHUE BUICOMATEPUAJIOB), 00pa3liaMH a30THBIX
u ¢dochopHbIX yaoOpeHui, mojydeHue, coorpanue, pacrno3HaBaHUE U U3YYCHUE
CBOMCTB aMMHakKa, NPOBEACHUE KAYECTBEHHBIX PEAKIUA HA HOH aMMOHHS U
dbochar-uoH W U3ydEeHUE TIPU3HAKOB UX MPOTEKaHUsA, B3aUMOJEHCTBHUE
KOHIIEHTPUPOBAHHONW a30THOM KHUCJIOTHI C MEIbI0 (BO3MOXHO HCIIOJIb30BAaHUE
BHUJICOMATEPHUAIIOB), HM3YYEHUE MOJEIEH KPUCTAJUIMYECKUX PEIIETOK animasa,
rpadura, (QysiepeHa, O3HAKOMIICHHE C MPOILECCOM aJacopOlMu PacTBOPEHHBIX
BEILIECTB AKTUBHPOBAHHBIM YIVIEM M YCTPOWCTBOM MPOTHUBOTrasza, IOJIydEHUE,
coOupaHue, pacrio3HaBaHWE M U3YUYEHHUE CBOMCTB YIJIEKMCIIOrO Ta3a, MPOBEACHHE
KaueCTBEHHBIX PEaKIMil Ha KapOOHAT M CUJIUKAT-UOHBI U U3YYCHUE MPU3HAKOB HX
MPOTEKAHMS, O3HAKOMJICHWE C TMPOAYKUMEW CUIMKATHOW MPOMBIILICHHOCTH,
peleHrne SKCIEPUMEHTAIBHBIX 3a7a4 Mo Teme «BakHeline HeMeTalibl U HX
COECTUHEHUSD).

MeTaJsibl 1 MIX COeIMHEHU S

OO01mast xapakTepUCTHKAa XMMHUYECKUX DJIEMEHTOB — METAJUIOB Ha OCHOBaHHUH
ux nosiokeHuss B llepuommueckon cucreme xumuyeckux siemeHroB [, .
MenaeneeBa u crpoeHusi atoMoB. CTpoeHue MeTauioB. MeTtamnyeckas CBs3b U
METAJUIMYECKAsT ~ KPUCTAJUIMYECKAss  PEIIETKA.  ODJIEKTPOXUMUYECKHMH  pAX
HaMnpsHKeHUN MeTawioB. Ou3nyeckue U XMMUYECKHe CBOMCTBAa MeTaiuioB. OO0mue
CrocoObl TIONTy4eHUs: MeTauioB. [loHATHE O KOPpPO3WM METAIOB, OCHOBHBIE
CIIOCOOBI 3aIUTHI X OT KOppo3uu. CruiaBsl (CTallb, YyTYH, JIOPATIOMUHUN, OpOH3a)
U UX IPUMEHEHHE B OBITY U IPOMBIIILICHHOCTH.

[[lenouynble MeTamibl: nonokeHue B [leproanueckoil cUCTEME XUMUYECKUX
anemeHToB . . MenzaeneeBa, CcTpoeHHE MX aTOMOB, HAXOXJIECHUE B IPUPOJE.
du3nuecKue U XMMUYECKUE CBOMCTBA (Ha mpumepe Hatpus U Kanus). OKCuasl 1
TUAPOKCUIBI HaTpus W Kauus. [IpuMeHeHHWe IIeIOYHBIX METaUIOB U HX
COEJIMHEHUH.

[Ilenouno3emenpHbIE META/UIBI MAarHUd W KaJbLUWM: TIOJOXKEHUE B
[Tepnoanueckont cucteMe xumudeckux 3yemMeHToB /. . MenaeneeBa, CTpoeHre UX
aTOMOB, HaXOXJeHre B pupojie. Pu3nueckue U XUMUYECKUE CBOWCTBA MarHusi U



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

AmoMuHUN: TIosioxkeHue B [lepuoandeckoi cucreMe XuMUYECKUX 3JIEMEHTOB
. . MenpgeneeBa, CTpoeHHE atoma, HaxXOoXAcHWE B mpupoae. DPusumueckue u
XUMHUYECKUE CBOMCTBA altOMUHUS. AMQOTEpHbIE CBOMCTBA OKCHIA U THAPOKCUIA
ATIOMUHHSL.

Keneso: nonoxenne B [lepuoguueckoi cucreme XMMHYECKUX 3JIEMEHTOB /1.
N. MeHnneneeBa, CTpOEHHE aTroMa, HaxoxaeHue B mnpupoae. Dduznueckue u
XUMHUYECKHE CBOMCTBA *kene3a. OKcubl, TuApoKcu bl U cou xxenesa (1) u sxenesa
(IIT), ux cocraB, CBOMCTBA U MOJyUYCHHE.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHME ¢ o00pa3llaMd METAJJIOB U CIUIABOB, WX (HU3UYECKUMU
CBOMCTBAMHU, H3yUYCHHE PE3YJbTaTOB  KOPPO3UHM  METALIOB  (BO3MOXKHO
UCIIOJIb30BAaHUE BHJIEOMATEPHAIOB), OCOOCHHOCTEH B3aUMOJICUCTBUS OKCHIA
KJIbIIUSI W HATpus C BOJOH (BO3MOXKHO HCIIOJIb30BaHUE BHJICOMATEPUAIIOB),
HCCIICIOBAHUE CBOMCTB XKECTKOM BOJIBI, MTPOLECCAa TOPEHUS KeJe3a B KUCIOPOJE
(BOBMOKHO  KCMOJIb30BAHHE  BHUJICOMATEPUANIOB), MPU3HAKOB  MPOTEKAHUS
KAueCTBEHHBIX PEAKIIMI HA HOHBI: MAarHus, KaJblKs, A TIOMUHUS, IUHKA, xkene3a (II)
u xenesa (II), menu (II), HabOmromeHNME M oOmMHMCaHUE IPOIECCOB OKpAaIMBAHUS
IJJaMEHH WOHAaMU HATpus, Kajlusg M KalblUs (BO3MOXHO HCIIOJIb30BaHUE
BUJICOMATEPUAIIOB), CClieJ0BaHuE aM(OTEPHBIX CBOMCTB THAPOKCHUIA ATTFOMUHUS U
TUAPOKCUA LIMHKA, PEIICHUE SKCIEPUMEHTANIBHBIX 3a7a4 Mo Teme «BaxHelue
METAJUJIbl K KX COCUHEHHUS.

XuMHS M OKPYXKAOLIAS cpeaa

BemecTtBa m marepuanbsl B IOBCEIHEBHOM >KM3HM YeloBeKa. beszomacHoe
WCIIOJI30BaHME BEILIECTB M XMMHUYECKUX peakuuil B ObITy. [lepBasi momoinb npu
XUMHUUYECKUX 0KOraxX M OTPABIICHUSIX.

XUMHUECKOE 3arps3HEHHE OKpYyKarouleh cpenbl (MpeaenbHas IOomycTHMas
KOHIIeHTpalus BemecTs, nainee — [1/IK). Ponb xuMun B pelieHUH 3K0JIOTHYECKUX
npooiem.

Xumuueckuii IKcnepumenm:

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

Mescnpeomemmnoie ceasu

Peanuzanus MeXnpeaIMETHBIX CBA3€M MPU M3YYEHHM XUMUHM B 9 Kiacce
OCYIIECTBJISIETCS. 4Yepe3 UCIOJIb30BAaHUE KaK OOIMMX €CTeCTBEHHO-HAYYHBIX
MOHSATUM, TaK W MOHATHM, SIBISIONINXCS CUCTEMHBIMH JJISI OTJEIbHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOTO [IUKJIA.



OOmme ecTeCTBEHHO-HAYYHBIE MOHSTHS: HAY4YHBIM (DAKT, THUIOTE3a, 3aKOH,
TEOpWsl, aHallM3, CHHTE3, KIacCCH(PUKAIMs, TEePUOJANIHOCTh, HAOIIOICHUE,
DKCIIEPUMEHT, MOJCIUPOBAHNE, W3MEPEHHE, MOJIeNb, SBICHUE, IMaPHUKOBBIN
s PeKT, TEXHOIOTHS, MaTEPHUAIIBI.

dwusuka: MmaTepusi, aTOM, MIEKTPOH, IPOTOH, HEUTPOH, HOH, HYKJIH/]I, H30TOTIHI,
PaINOaKTUBHOCT, MOJICKYJIa, AIEKTPUICCKUI 3aps, MIPOBOTHUKH,
MOJIYIPOBOJHUKH,  TUAJICKTPUKHA, (POTOAIEMEHT, BEIIECTBO, TEIO, OOBEM,
arperaTHoe COCTOSIHHE BEIECTBA, ra3, PaCTBOP, PACTBOPUMOCTbD, KpUCTAILTUICCKAs
pemérka, CruiaBbl, (PU3MYECKHE BEIMYWHBI, CAUHUIIBI W3MEPEHUS, KOCMHUYECKOE
IPOCTPAHCTBO, IJIAHETHI, 3BE3/1b1, COTTHIIE.

buonorust: ¢otocunTes, npixanue, Omocdepa, dKOCUCTEMa, MUHEPATHHBIC
yIOOPEHHS, MUKPO3JIEMEHTBI, MAKPOAJIEMEHTBI, TUTATEIHHBIC BEIIECCTBA.

['eorpadus: atmocdepa, ruapocdepa, MUHEPAIbl, TOPHBIE TIOPO/IbI, TOJIE3HbIC
HCKOIIaeMbI€, TOTJIMBO, BOJIHBIE PECYPCHI.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA ITPOI'PAMMBI 110
XUMHUHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JInyHOCTHBIE pe3yJabTaThl OCBOCHUS MPOrPAMMBI  OCHOBHOIO OOIIETO
o0pa3oBaHMsI JOCTUTAIOTCS B XOJA€ OOyUEHHUS XMMHUU B EIUHCTBE y4eOHOU H
BOCIIUTATENBHOUN JIEATEIIBHOCTH B COOTBETCTBUU C TPAJULMOHHBIMA POCCUHUCKUMU
COIL[MOKYJIbTYPHBIMM M JYXOBHO-HPAaBCTBEHHBIMHU ILIEHHOCTSIMU, MPUHSTBIMU B
oOlIeCTBE MpaBUJIaMU U HOpPMAaMHU I[OBEJEHUS U CHOCOOCTBYIOT Ipolieccam
CaMOITO3HAHUS, CAMOPA3BUTHUS U COLMATIM3AIMN 00YUYaIOIINXCS.

JInyHOCTHBIE  pe3yJbTaThl  OTPAXalOT  TOTOBHOCTh  OOYYarOMIMXCS
PYKOBOJCTBOBaTbCA CHCTEMON TO3UTHBHBIX LIEHHOCTHBIX OPUEHTAUUW W
pacCIIMPEHUE OIBITA AESITEIBHOCTH Ha €€ OCHOBE, B TOM YHUCJIE B YACTH:

1) maTprmoTH4YeCcKOro BOCIMTAHUA:

LIEHHOCTHOT'O OTHOILICHUS K OTEYECTBEHHOMY KYJbTYPHOMY, UCTOPUUECKOMY
M HAy4YHOMY HACJICAWI0, TOHMMAaHUS 3HAYEHUS XUMHYECKOW HAyKH B KU3HHU
COBPEMEHHOT0 OOIIECTBA, CIIOCOOHOCTH BIIAJIETh JOCTOBEPHOW HH(pOpMaIMeil o
[IEPEIOBBIX JTOCTHXKEHUSAX W OTKPBITUAX MHUPOBOM M OTECUYECTBEHHOM XUMUH,
3aMHTEPECOBAHHOCTH B HAYUHBIX 3HAHUSAX 00 YCTPOMCTBE MUpa U OOIIIECTBA;

2) rpaxaaHCKOr0 BOCIMTAHUSA:

MPEACTABICHUS O COLMAIBHBIX HOpPMax H MPaBUJIAX MEKINYHOCTHBIX
OTHOIIEHUI B KOJUIEKTUBE, KOMMYHUKATUBHON KOMIETEHTHOCTU B OOIIECTBEHHO
MOJIE3HOM, Y4eOHOMCCIIEA0BATEIbCKOM, TBOPUECKOM U IPYTUX BUAX ACSITEIIBHOCTH,
TOTOBHOCTH K Pa3HOOOpa3HOW COBMECTHOW JAESATEILHOCTH MPU BHITTOJIHEHUU
y4eOHBIX, TMO3HABATEIbHBIX 3aJ1au, BBINOJHEHUH XUMHYECKUX SKCIEPUMEHTOB,
CO37aHUM YU4EOHBIX MMPOEKTOB, CTPEMIICHHSI K B3aUMOIIOHUMAHUIO M B3aMMOTIOMOIIIH
B MPOIIECCE ATOM yueOHOM AesTENHHOCTH, TOTOBHOCTH OIEHWBATh CBOE MOBEJCHUE
M TMOCTYNKH CBOMX TOBApUUIIEH C TMO3UIHAM HPABCTBEHHBIX M IPABOBBIX HOPM C
Y4ETOM OCO3HAHUSA MOCIEACTBUM MOCTYIIKOB;

3) HEHHOCTH HAYYHOTI'0 MO3HAHUSA:

MHPOBO33PEHUYECKUE TIPEJICTABICHNUS O BELIECTBE U XUMHUUYECKOW PEaKIUH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHsS HAYKU U COCTABJISIOLIME
OCHOBY [IJI1 TIOHUMAaHMS CYIIIHOCTH HAyYHOW KapTHHBI MHpa, TPEACTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS MPUPOJBI, B3aUMOCBS3SIX YEJIOBEKA C
MIPUPOTHOM CPENOM, O POJIM XUMHUHU B TO3HAHUHU 3TUX 3aKOHOMEPHOCTEM;

MO3HABATEJIbHBIE MOTHBBI, HAIPABJICHHBIC HA MOJYYEHUE HOBBIX 3HAHUU MO
XUMHH, HEOOXOJMMBIC IS OOBSICHCHUS HAOIFOJAEMbIX MPOIIECCOB M SIBIICHHM,
MO3HaBaTeNbHOM, MHGOPMAIIMOHHOW M YUTATEJIbCKOW KYyJBTYpPbl, B TOM 4YHCIIE
HaBBIKOB CaMOCTOSITEIbHOM paboThl C Yy4eOHBIMM TEKCTaMH, CIPABOYHOU



JUTEPATypoO, IOOCTYNHBIMH TEXHHUYECKHMMH CpPEIACTBAMH HMH(POPMAIIMOHHBIX
TEXHOJIOTHH;

UHTEpeC K OOYUYEHHUI0 U TO3HAHUIO, JTI0003HATEIHHOCTh, TOTOBHOCTH W
CIOCOOHOCTh K  €caMOOOpa3oOBaHMIO, TPOEKTHOM U  HCCIEIOBATEIbCKOM
JeSATEIbHOCTH, K OCO3HAHHOMY BBIOOPY HAINPaBICHHOCTH M YPOBHS OOy4YeHUsS B
JIaTbHEHIIIEM;

4) popMupoBaHus KYJbTYPHI 310POBbSI:

OCO3HAHHUE IIEHHOCTH JW3HU, OTBETCTBEHHOTO OTHOIIEHUSI K CBOEMY
3I0POBbIO, YCTAaHOBKHM Ha 370pPOBBIM 00pa3 >KM3HU, OCO3HAHWE MOCIEACTBUH U
HEIMPUATUE BPEIHBIX MPUBBIYEK (YIOTPEOICHHS aJIKOT0Js1, HAPKOTUKOB, KypEHHs),
HEOOXOJMMOCTH COOJIIOJIEHUSI TpaBui OE30MAaCHOCTH TpU  OOpalIeHHuH C
XUMHUYECKUMH BEIIECTBAMU B OBITY U pEaIbHOM KU3HU;

S) TPyA0BOro BOCIIUTAHUS:

MHTEpEC K NPaKTUYECKOMY U3YUYEeHHIO ITpodeccuii u Tpyda pa3InyHOro poja,
YBaXXEHUE K TPYAY U pe3ybTaTaM TPYI0BOM E€ATEIbHOCTH, B TOM YUCJIE HA OCHOBE
OPUMEHEHUsI NPEIMETHBIX 3HAHWM 1O  XWMHH, OCO3HAHHBIA  BBIOOP
VHIUBUYAIbHOM TPAEKTOPUU MPOAOHKEHUST 00pa30oBaHUs C YUETOM JIMYHOCTHBIX
MHTEPECOB U CIOCOOHOCTH K XMMMHU, OOIIECTBEHHBIX UHTEPECOB U MOTPEOHOCTEMH,
yCIEeHOM po(eCCUOHAIBHON 1EATEIbHOCTH U Pa3BUTHS HEOOXOAMMBIX YMEHUH,
TOTOBHOCTB aJalTUPOBATHCS B NPO(ECCUOHATBHOU CpeIE;

6) PK0JIOrHYEeCKOro BOCIIUTAHMS:

HKOJIOTUYECKU 11€TIECO00pa3HOE OTHOLICHHE K IPUPOJIE KaK UCTOUHUKY KU3HU
Ha 3emile, OCHOBE €€ CyIEeCTBOBaHMWS, NOHMMAaHUE ILIEHHOCTH 3J0pOBOTO M
Oe3omacHOro oOpas3a >KM3HU, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
(GU3MYECKOMY M TICUXMYECKOMY 30POBbIO, OCO3HAHME LIEHHOCTH COOJIIOICHHUS
npaBui 0€30MACHOTO MOBEAEHUS ITPU padOTe C BEIIECTBAMH, a TAK)KE B CUTYaLUsX,
YTPOXKAOLINX 310POBBIO U )KU3HU JIOAEH;

CHOCOOHOCTH NMPUMEHSTHh 3HAHUS, MOJy4aeMble NMPU U3yUYEHUU XUMUH, NI
peneHns 3a1a4, CBA3aHHbBIX C OKPYKAIOLIEeH TPUPOIHON CPEIOH, I OBBIICHUS
YPOBHSI  AKOJIOTUYECKOM  KyJIbTYpbl, OCO3HaHUS TJ00aJbHOTO  Xapakrepa
HKOJIOTHYECKUX MpOOJeM M MyTel HUX pelieHus MOCPEACTBOM METOAOB XUMUH,
HKOJIOTUYECKOTO MBIIUIEHNS, YMEHUS PYKOBOJCTBOBAaThCS UM B ITO3HABATEIIBHOM,
KOMMYHUKATUBHOM U COLMAJILHOM ITPAKTHKE.

METAINIPEJMETHBIE PE3YJIbTATDBI

B cocraBe MeTanpeaMETHBIX pPE3yJNbTaTOB BBIJIEISIOT 3HAUMMbIEC JIS
(bopMHpOBaHKS MUPOBO33pEHUS OOIICHAYYHbIE TOHATHS (3aKOH, TE€OPHsl, IPUHLIHII,
rurnoTe3a, (QaxkT, CHUCTEMa, IMPOLECC, OSKCIEPUMEHT U JApPYyroe.), KOTOpbIe
UCIIOJIB3YIOTCS. B €CTECTBEHHO-HAYYHBIX Y4YEOHBIX MpeaMeTax W MO3BOJISIOT Ha
OCHOBE 3HaHUN M3 ATUX MPEAMETOB (POPMUPOBATH MPEACTABICHUE O LIEJIOCTHOM



HAyYHOW KapTUHE MHPA, U YHUBEpPCAIbHbIC yUeOHbIE NeUCTBUS (ITI03HABATEIHHbIC,
KOMMYHUKATHBHBIC, DPETYJISATHBHBIC), KOTOphIE oOecmeunBaroT (OPMHUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IUUIAHUPOBAHUIO M OCYIIECTBICHUIO y4eOHOMU
JIEATECIILHOCTH.

Ilo3HaBaTe/ibHbIE YHUBEPCAJIbHBIE YUeOHbIe HeiiCTBUS

ba3zoBble Jiornueckue JaeiicTBuA:

YMEHHUSI HCMOJB30BaTh MNPUEMBI JIOTUYECKOTO MBIIUJIEHUS TPU OCBOCHUU
3HAHUMN: PACKPBIBATh CMBICI XUMHUYECKUX TMOHSATUM (BBIACISATH UX XapaKTEPHbBIC
MPU3HAKK, yYCTaHABJIMBATh B3aUMOCBSI3b C JPYTMMHU TOHSATHSIMH), HUCIOJIb30BaTh
MOHATHUS JIJIs1 OOBICHEHUS OT/CIbHBIX (PaKTOB U SIBJICHUH, BRIOUpPATh OCHOBAHUS U
KPUTEPUH VISl KIACCH(PUKAIMA XUMHYECKUX BEIIECTB W XMMHUUYECKHX PEaAKIUH,
YCTaHABJIMBATh MPUYUHHO-CJICICTBEHHBIE CBSI3M MEXKIY OOBEKTaMH HW3Y4YCHHS,
CTPOUTH JIOTUUECKHUE PaCCyXIAeHUS (MHAYKTHUBHBIC, JICTYKTUBHbBIC, [0 aHAJIOTHH),
JienaTh BBIBOJIBI M 3aKIIOUCHUS

YMEHHUE TMPUMEHSATH B TPOIECCEe TMO3HAHMUS TMOHATUS (TIPEAMETHBIE W
METanpeIMETHBIC), CAMBOJUYECKHUE (3HAKOBBIC) MOJIEININ, UCIIOJIb3yEMbIE B XUMUU,
npeoOpa3oBbIBATH MIMPOKO MPUMEHSIEMbIE B XUMUU MOJEIbHBIE MPEICTABICHUS —
XUMHUYECKUH 3HAK (CHMMBOJ DJIEMEHTa), XUMHYecKas ¢Gopmylia W YpaBHEHHE
XUMHUYECKOW PEaKIUU — MPU PelIeHUH Y4eOHO-TI03HABATEIbHBIX 3a7a4, C Y4ETOM
ATUX MOJICTBHBIX MPEJCTABICHUI BBISIBISATh M XapaKTEpU30BaATh CYIIIECTBEHHbBIC
MPU3HAKU U3Yy4aeMbIX OOBEKTOB — XUMUUYECKUX BEIIECTB U XUMHYECKUX PEAKIINM,
BBIBIIATH,  OOIIME  3aKOHOMEPHOCTH, IPUYMHHO-CICJICTBEHHBIC CBSI3M U
MPOTHUBOPEUMS B U3yUaEMbIX MPOIIECCaX U SBJICHUSX.

ba3oBble ucciiegoBarTeIbCKHeE JeCTBUSL:

YMEHHE HCIOJIb30BaTh MOCTABJICHHBIE BOMPOCHI B KAueCTBE HHCTPYMEHTA
MO3HAHUS, @ TAK)KE B KAYECTBE OCHOBBI ISl (JOPMUPOBAHUS TUIIOTE3BI IO TTPOBEPKE
MPAaBUILHOCTH BBICKA3bIBAEMbIX CYXKICHUIA;

MPUOOPETEHUE OIbITa 110 TUTAHUPOBAHWIO, OPraHU3AMU M TMPOBEIACHUIO
YYCHUYECKUX OKCIEPUMEHTOB, yMEHHE HalIwaaTh 3a XOJ0M Mpolecca,
CaMOCTOSITEJILHO MPOTHO3UPOBATH €ro Pe3yibTaT, popMmyaupoBaTh 0000IIECHUS U
BBIBO/IbI 110 Pe3yJibTaTaM MPOBEAEHHOTO OMbITA, UCCIEIOBAHUS, COCTABIISITH OTUET
O MpoJIeTTaHHOM padoTe.

Pabora c undopmanueii:

yMEHHUE BBIOMpATh, AHAIMU3UPOBATH W HWHTEPIPETUPOBATH HUHGPOPMAIUIO
Pa3IMYHBIX BUJIOB U (OPM MPEACTABICHUS, MMOTYyUYaeMyl0 U3 Pa3HbIX UCTOYHUKOB
(Hay4HO-TIONyJISIpHAsT  JIUTEpaTypa XUMHUYECKOTO COJIEp>KaHUs, CIPaABOYHBIE
nocoOus, pecypcel WHTepHETa), KPUTUUECKH OIIEHWBATH MPOTHBOPECUUBYIO U
HEJI0OCTOBEPHYIO MH(DOPMAITHIO;



YMEHHE MPUMEHATh Pa3IUYHbIE METOJbl U 3aMpOChl NMPHU MOUCKE U 0TOOpE
uHGOpPMAIlMU U COOTBETCTBYIOIIMX JAHHBIX, HEOOXOAMMBIX JJIsS BBITOJHEHUS
y4eOHBIX U MO3HABATEIbHBIX 3a7a4 ONPEIEAEHHOrO TUIA, TPUOOPETEHHUE OMbITA B
00JaCTH  HMCHOJB30BaHUS  MHGOPMAIIMOHHO-KOMMYHUKATUBHBIX  TEXHOJOTHUH,
OBJIaJICHUE KYJbTYPOU aKTUBHOTO HCIIOJIb30BaHUS PA3JIMYHBIX TOMCKOBBIX CUCTEM,
CaMOCTOSITENIHO BBIOMpAaTh ONTUMATBHYIO (hOpMY MpeAcTaBIeHUS UHDOPMALIUU U
WUTIOCTPUPOBATh PEIIAEMbIE 337a4d HECJIOKHBIMU CXEMaMH, JharpaMmamu,
Ipyrumu opmamMu rpadyKu U UX KOMOWHALMSIMU;

yMEHUE UCIOJIb30BaTh U aHaJIM3UpoBaTh B IIpolecce Yy4eOHOH U
UCCJIEIOBATENLCKONW JEATEIbHOCTH UHPOPMAIIMIO O BIUSHUU MPOMBIIUIEHHOCTH,
CEIBCKOTO XO35IMCTBA M TPAHCIOPTAa HA COCTOSHHUE OKPYXKAIOIIEH NPUPOIHON
Cpelbl.

KoMMyHHMKAaTHBHBIC YHHBEPCAJIbHbIC Y4eOHbIe NeHCTBHA:

YMEHMsI 3a/1aBaTh BOMPOCHI (B XOJ€ Auajiora 1 (W) TUCKYCCUH) TIO CYIECTBY
oOcyxnaeMoi TeMmbl, (POPMyIUpPOBaTH CBOU TMPEIJIOKEHUS OTHOCUTEIHLHO
BBINIOJIHEHUS MPEAJIOKEHHOM 3a/1a4K;

YMEHUSl  NPEJCTaBIATh  MOJYYEHHbIE  pEe3yJbTaThl  IMO3HABATEJILHOU
JEATEIbHOCTH B YCTHBIX W IIMCBMEHHBIX TEKCTax; JEJaTh MPE3CHTALUI0
PE3yJIbTaTOB BBIMOJHEHUS] XMMHUYECKOTO SKCIIEpUMEHTa (71a00paTOpHOro OMNbITa,
1abopaTopHOi pabOThI O UCCIIEA0BAHUIO CBOMCTB BEIIECTB, yU€OHOTO MPOEKTA);

yMEHUs1 Y4E€OHOro COTPYAHMYECTBA CO CBEPCTHUKAMU B COBMECTHOM
IIO3HABATEJIbBHOM W MCCIIEIOBAaTEIbCKOM  JCATENBHOCTH  IPU  PELICHUU
BO3HUKAIOIIKMX NPOOJIEM Ha OCHOBE yuyéTa OOIIMX HHTEPECOB M COIJIACOBAHUS
no3uiuil (00cyX1eHusi, OOMEH MHEHMSIMH, «MO3TOBBIE LITYPMbI», KOOPJIWHAIUS
COBMECTHBIX JEHCTBUM, OINpEICICHUE KPUTEPUEB II0 OLEHKE KadecTBa
BBITIOJTHEHHOHN pabOTHI U ApyrHe).

PerynsiTuBHBIC YHHBeEpPCAJbHbIC YYeOHbIe NeHCTBHA:

YMEHUE CAMOCTOSTENIBHO ONPENENATh LENH JEATEIbHOCTH, IUIAHWPOBATh,
OCYUIECTBJISITh, KOHTPOJIUPOBATh M MPU HEOOXOAUMOCTH KOPPEKTUPOBATH CBOIO
NesATeIbHOCTh, BBIOUpaTh Hanbosee 3(PpPeKTUBHBIE CIOCOOBI peleHUsT YYeOHbIX U
MO3HABATEJIbHBIX 33/7a4, CaMOCTOSITENIbHO COCTaBJISATh WJIM KOPPEKTUPOBATH
MIPEUIOKEHHBIM  QITOPUTM JEHUCTBUUA MPU BBINIOJHEHUM 33JaHUM C Y4YETOM
MOJTy4YEHHUS! HOBBIX 3HAHUU 00 M3yyaeMbIX OOBEKTaX — BEIIECTBAX M PEAKIUSX,
OLICHMBATh COOTBETCTBUE IMOJYYEHHOTO pe3ysibTaTa 3asBJICHHOW II€JIM, YMEHUE
UCIOJIb30BaTh U aHAIM3UPOBATh KOHTEKCTHI, IPEJIaraéMble B YCIIOBUU 3aJIaHUN.

HPEAMETHBIE PE3YJIBTATBI

B cocraBe mnpeAMETHBIX pe3yJabTaTOB IO OCBOCHHUIO 0053aTE€IbHOTO
CoJlep KaHMs, YCTAHOBJIEHHOTO JaHHOW ¢enepaibHON pabodeil mporpaMMoH,
BBIJICJISIIOT: OCBOEHHBIE OOYYaIOIIMMHCS Hay4YHbI€ 3HAHUSA, YMEHUS U CIOCOObI



NeucTBUM, crnenuduyYecKue I TpeAMETHOM o0macth  «XUMHS», BUIBI
JEATeIbHOCTH 1O  TMOJYYEHHI0O HOBOTO  3HAHUS, €ro HWHTEpIpETaluu,
peo0pa30BaHUIO U MPUMEHEHUIO B PA3JIMYHBIX YI€OHBIX U HOBBIX CUTYyaITUsIX.

K xonIy oOyuenust B 8 kj1acce npeiMEeTHbIE PE3yJIbTaThl Ha 0a30BOM YPOBHE

JOJDKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

e PpACKpBIBATh CMBICJ OCHOBHBIX XMMHUYECKHX MOHSTHN: aTOM, MOJIEKYJa,
XUMHUUYECKUN DJIEMEHT, MPOCTOE BEIIECTBO, CIIOXKHOE BEUIECTBO, CMECH
(omHOpOAHAS M HEOJHOPOHAS), BAJICHTHOCTh, OTHOCUTEIbHAS aTOMHAS U
MOJIEKYJISIpHAs Macca, KOJMWYECTBO BEIIECTBA, MOJIb, MOJSIpHAas Macca,
MaccoBas J10J1s1 XUMUYECKOTO 3JIeMEHTa B COCIMHEHUHU, MOJISIPHBINA 00BEM,
OKCHUJI, KHCJIOTAa, OCHOBaHHUE, COJb, DJIECKTPOOTPUIATEIBHOCTh, CTEICHBb
OKHCIICHUS, XUMHUYECKasl peakiusi, KiaccupuKkaius peakiui: peakiuu
COCIMHEHUSA, PEaKIMU PAa3JIoKEHUs, PEAKIUU 3aMEIICHUs, PEaKIuu
oOMeHa, 3K30- U SHJOTEPMHUUECKHUE PEAKIINH, TEIII0BON 2h(EKT peakiumu,
SAJIpO aToMa, JIEKTPOHHBIN CIIOM aToMa, aTOMHasi OpOUTalIb, paANyC aToMa,
XUMUYECKasl CBSA3b, MOJISIPHAST U HEMOJISIpHAST KOBAJICHTHAsI CBSI3b, MOHHAs
CBSI3b, WOH, KaTWOH, AaHWUOH, pacTBOp, MaccoBas JOJs BeIEeCTBa
(mporieHTHAs! KOHIIEHTpAIKsl) B pacTBOPE;

e WUIIOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XHMHWYECKUX TOHITUH H
MPUMEHSITH 3TU TTOHSATHUS MPU OMKUCAHUU BEUIECTB U UX MPEBPaIICHUN;

e HCIOJIb30BaTh XUMHUYECKYI0 CHUMBOJUKY IS COCTaBlieHHs (popmyn
BEILIECTB U YPABHEHUI XUMHUYECKUX PEAKIIHII;

e ONpPENENATh BAJCHTHOCTh aTOMOB JJIEMEHTOB B OWHAPHBIX COCIUHEHUSX,
CTENIEHb  OKUCIIEHUS  DJEMEHTOB B  OWHApHBIX  COCAMHEHUSX,
MPUHAJJICKHOCTh BEIIECTB K OMNPEACIEHHOMY KJIacCy COEIUHEHMM TOo
dbopmynaMm, BHUJ XUMHUYECKOW CBsI3M (KOBaJeHTHAassT M HOHHAas) B
HEOPraHUYECKUX COCAUHEHUSX;

e packpsiBaThb cMbIci Ilepuonnueckoro 3akona JI. W. Menaeneena:
JIEMOHCTPUPOBATh TMOHUMAHUE TEPUOJAMYECKON 3aBHCUMOCTH CBOWMCTB
XUMHUUYECKUX AJIEMEHTOB OT MX moJioxkeHus B llepuomuueckoit cucreme,
3aKOHOB COXPAHEHMS MacChl BEIIECTB, MOCTOSHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO YYE€HUSI, 3aKOHAa ABOTrajipo;

e ONUCHIBATH W XapakTepuszoBaTh TabmuuHyto Qopmy Ileprogudeckoit
CUCTEMbl XHMHMUYECKHUX OJJIEMEHTOB: pa3iudaTh I[IOHATHUS «TJIaBHAs
noarpynmna (A-rpymnmna)» u «mnobounas noarpynna (b-rpymnmna)y, manbsie u
OONbINIME TIEPUOJBI, COOTHOCUTH OOO3HAYEHUS, KOTOpPhIE HMEIOTCS B
tabmuie «llepmomnueckass cucTteMa XuMmudeckux siaemeHToB J[. H.
MeHneneeBay ¢ YHCIOBBIMM XapaKTEPUCTHKAMH CTPOEHUS aTOMOB



XUMUYECKHX JIEMEHTOB (COCTaB U 3apsij sapa, 00111ee 9uciio SJIEKTPOHOB U
pacrpeielieHUe UX MO0 3JIEKTPOHHBIM CIIOSIM);

KJIacCU(DUIMPOBATh XUMUYECKHE DJIEMEHTHI, HEOPTaHUYCCKHE BEIIECTBA,
XUMHUYECKUE pPeakiuu (M0 YUCIY UM COCTaBy YYACTBYIOIIMX B PEAKIIHUH
BEIIIECTB, 110 TETUIOBOMY (D EKTY);

XapakTepu3oBaTh (OMUCHIBATh) OOIME XUMHUYECKHUE CBOMCTBA BEIIECTB
Pa3JIMYHBIX KJIACCOB, MOJATBEPKIas OMUCAHUE TPUMEPAMU MOJIEKYISIPHBIX
ypaBHEHUHN COOTBETCTBYIOIIUX XUMUYECKUX PEAKIIHIA;

MPOTHO3UPOBATh CBOMCTBA BEILIECTB B 3aBUCUMOCTU OT UX KaUE€CTBEHHOIO
COCTaBa, BO3MOXXHOCTH TMPOTEKAHUS XUMHUYECKUX MPEBpallleHUd B
Pa3JIMYHBIX YCIOBUSIX;

BBIYUCIISITh OTHOCUTEIBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MAacCChI BEIIECTB,
MacCOBYIO JIOJIIO XHUMHYECKOTO »djeMeHTa 1o ¢GopMmyse COCIUHEHHS,
MacCOBYIO JIOJIO BELIECTBA B PACTBOPE, TPOBOAUTH PACUETHI 10 YPABHEHUIO
XAMHUYECKOMN pEaKIuy;

MPUMEHSITH OCHOBHBIE ONEPAIIMK MBICIUTEILHOU JIEATEIbHOCTH — aHAJINU3 U
CUHTE3, CpaBHEHHE, OO0O0OIIeHHEe, CHUCTeMaTu3aluio, Kilaccu(ukaiuio,
BBISIBJICHUE IMPUUYUHHO-CIEACTBEHHBIX CBSI3€M — I U3Y4YEHUSI CBOWCTB
BEIIECTB M XHUMHUYECKUX PEaKLHI, €CTECTBEHHO-HAYYHbIE METOMbI
MO3HAHUSI — HAOJIOJIEHHE, W3MEpPEHHEe, MOJCIMPOBAHHUE, SKCIEPUMEHT
(peaJibHBINM U MBICIICHHBIN );

CJIeIOBATh MMPaBUJIaM MOJIb30BaHUS XUMHUECKOU MOCYA0U U JIa0OpaTOPHBIM
o0opyZoBaHUEM, a TaKXe mpaBuiIaM OOpalleHHs C BEIIeCTBAaMU B
COOTBETCTBHUM C HMHCTPYKIMSIMH TIO BBINOJTHEHUIO JaOOpaTOPHBIX
XUMHUUYECKHUX OIMBITOB IO MOJYYEHUIO U COOUPAHUIO Ta3000pa3HbBIX BEIIECTB
(BoopoJia M KHCIIOpOJa), MPUTOTOBJICHUIO PACTBOPOB C ONPEAEIEHHOU
MacCOBOM J0JIel PacTBOPEHHOIO BEIIECTBA, IMUIAHUPOBATh M MPOBOJIUTH
XUMHUUYECKUE SKCIIEPUMEHTHI MO PACIO3HABAHUIO PACTBOPOB WLIEIOUEH U
KHCJIOT C TIOMOILIbIO MHJIUKATOPOB (JJAaKMYC, (PeHONPTAIECHH, METUIOPAHK

U ApyTHE).

K xoHiy 00yueHus B 9 kJjiacce npeaMeTHbIe pe3yJIbTaThl HA 0a30BOM YPOBHE
JOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

PacCKphIBaTh CMBICII OCHOBHBIX XUMHYECKMX MOHATHU: XUMHUYECKUU
AJIEMEHT, aTOM, MOJIeKyJa, HWOH, KaTHOH, aHWOH, MPOCTOE BEIIECTBO,
CJI0)KHOE€ BEIIECTBO, BAJICHTHOCTb, 3JIEKTPOOTPUIATEIBHOCTh, CTETIEHb
OKHUCJICHHS, XUMUYECKasl PeaKIlusi, XUMUYECKasi CBs3b, TEIUIOBOU d(PdeKT
peakinuu, MOJb, MOJISIPHBIH  00BEM,  pacTBOp,  DIEKTPOJIHTHI,
HEJJICKTPOJIUTHI, JJICKTPOIUTHUYECKAST IUCCOLMALMSA, PEAKUMA HOHHOTO
oOMeHa, KaTaJu3aTrop, XHUMHYECKOE paBHOBECHE, OOpaTUMbIE U



HEOOpaTUMbIE PEaKIMK, OKHUCIUTEIBHO-BOCCTAHOBUTEIBHBIE PEAKITUH,
OKHUCIIUTEIb, BOCCTAHOBUTEIb, OKUCIICHUE U BOCCTAHOBIICHHE, aJUIOTPOIHS,
aM(pOTEPHOCTb, XUMHYECKast CBSI3b (KoBaJIeHTHaH, MOHHAs,
MeTajuInyecKas ), KpucTaInyeckas peneTka, Koppo3us METauioB, CILIABHI,
CKOPOCTh XMMHUYECKOW pEaKUuu, MPENEIbHO JOMYCTUMAas KOHLEHTPALUS
ITJIK BemiecTBa;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX TMOHATHH U
MIPUMEHSThH 3TU IOHATHUS MPU ONMCAHUU BEILECTB U UX MPEBPALLICHUI;
UCIIOJIb30BaTh XUMHUYECKYI0 CHMBOJIMKY JJII COCTaBlIeHUS (GopMyd
BEILIECTB U YPABHEHUI XMMHYECKUX PEAKIIMIA;

ONPENIENATh BaJICHTHOCTh U CTENEHb OKUCIEHUS XUMUYECKUX JIEMEHTOB B
COCIMHEHUAX PA3IUYHOTO COCTaBa, MPUHAJICKHOCTh BEIIECTB K
ONpeNeIEHHOMY KJIACCY COEIUWHEHUU 1o ¢dopmysaMm, BHJI XUMHUYECKOU
CBs3M (KOBaJCHTHAsl, WMOHHAsA, MeETaUIMuecKas) B HEOPraHMYECKUX
COCIMHEHUAX, 3aps]l MOHA MO0 XUMHUYECKOU (opMmylie, XapakTep Cpelbl B
BOJIHBIX PACTBOpPAaX HEOPTraHWYECKUX COCAMHEHUMN, TUIl KPUCTATUTMYECKON
PELIETKA KOHKPETHOI'O BEILECTBA;

packpeiBath cMbica Ilepuommueckoro 3akona J[. WM. MenneneeBa wu
JEMOHCTPUPOBATh €ro IOHWMAaHUE: OIMCHIBATh W XapaKTepU30BaTh
Tabnuunyo (opmy Ilepuogmdyeckoid CUCTEMBbI XUMHUYECKUX AJIEMEHTOB:
pasznuyaTh MOHATUA «rjaBHasg noArpynmna (A-rpynmna)y U «modoyHas
noarpymnmna (b-rpynma)», maneie u OONbIIME TEPUOJABI, COOTHOCHUTH
0003HauYeHUs1, KOTOPbIC UMEIOTCS B IEPUOINUECKON TaOIUIIE, C YNCTOBBIMH
XapaKTepUCTUKAMH CTPOEHUS aTOMOB XHUMHYECKHUX 3JIEMEHTOB (COCTaB U
3apsin  sanapa, oOllee YUCIO DBJISKTPOHOB U paclpeiesieHue HX 0
AIIEKTPOHHBIM CJIOSIM), OOBACHATH OOIIME 3aKOHOMEPHOCTH B U3MEHEHUU
CBOMCTB 3JIEMEHTOB M UX COEIUHEHUHN B Mpeenax MajblX MNEPUOJIOB U
TJIABHBIX MOJATPYII C YYETOM CTPOCHUS UX aTOMOB;

KJIaCCU(UIIMPOBATh XUMUUYECKUE DJIEMEHTHI, HECOPraHUYECKUE BEIECTBA,
XUMHUYECKUE peakiuu (10 YMUCIy U COCTaBy YYacCTBYIOIIMX B pPEaKIUU
BEILIECTB, MO TEIJIOBOMY 3P (DEKTy, MO M3MEHEHHUIO CTEIEHEW OKHUCIICHUS
XUMHUYECKHUX DJIEMEHTOB);

XapaKkTepu30BaTh (OMHUCHIBATH) OOIMME U CHENUPUISCKUE XHUMHYECCKUE
CBOMCTBAa TIPOCTBHIX M CJOXHBIX BEIIECTB, TMOJITBEPXKIAs OIMNUCAHUE
npuUMepaMi MOJICKYJISIPHBIX M HOHHBIX YpPaBHEHUW COOTBETCTBYIOIIUX
XAMUYECKUX PEAKIIHIM;

COCTaBIIAITh YPAaBHEHUSI DJEKTPOJIUTUYECKOW JIUCCOLMAIIMU  KHCIOT,
LIEJIOYEN U COJIEH, MOJIHBIE U COKPALEHHBIE YPABHEHUS PEAKIMA HOHHOTO



oOMEHa, ypaBHEHUS PEaKIWid, TOATBEPKIAIONMINX CYIIECTBOBAHUE
TEHETUYECKOM CBSI3M MEXK]Ty BEIICCTBAMHU PA3IMIHBIX KIACCOB;
pPacKphIBaTh CYIIHOCTh OKHCJIHTEIHLHO-BOCCTAHOBUTEIBHBIX PEAKITUI
MOCPEJCTBOM COCTABJICHUSI DJICKTPOHHOTO OallaHCca 3TUX PeaKIuii;
MIPOTHO3UPOBATh CBOWCTBA BEIECTB B 3aBUCHUMOCTH OT HMX CTPOCHUS,
BO3MOKHOCTH TIPOTCKAHUS XWMUYECKHX TMPEBpAIICHUNA B Pa3TUIHBIX
YCIIOBHSIX;

BBIYUCIISITh OTHOCUTEIBHYIO MOJIEKYJIIPHYIO U MOJIIPHYIO MAacChI BEIIIECTB,
MacCOBYIO JIOJII0O XHMHYECKOIo J3JIeMeHTa 1o ¢dopMmylsie COCIUHEHUS,
MacCCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, TPOBOAUTH PACUETHI 110 YPAaBHEHUIO
XAMHUYECKOMN pPEaKIu;

COOJTI0IaTh TIPAaBHUIIA MTOJIH30BAHUS XUMHUYECKON TIOCYI0H 1 1a00paTOPHBIM
obopy/ioBaHMEM, a TaKXe TMpaBwia oOpalieHus C BeEIIeCTBAMU B
COOTBETCTBHMM C HHCTPYKIHUSIMH TIO BBIIOJHEHHUIO J1AOOPaTOPHBIX
XUMHUYECKUX OIBITOB 110 TIOJYYCHHUIO U COOMPaHUIO ra3000pa3HbIX BEIIECCTB
(aMMmaka M yriaeKkHucIiioro rasa);

MIPOBOJIUTH PEAKITUH, TOATBEPIKIAIOIINE KaYeCTBEHHBIN COCTAB Pa3INIHBIX
BEIIIECTB: PACIIO3HABATH OIBITHBIM ITyTEM XJIOpUI-, OPOMHA-, HOIUI-,
kapOoHat-, ocdar-, cuiamkar-, cyiabdar-, THIAPOKCHI-UOHBI, KaTHOHBI
aMMOHHUSI W HMOHBI W3YYCHHBIX METAJUIOB, MPUCYTCTBYIOIINE B BOJIHBIX
pacTBOpax HEOPTaHUIECCKUX BEIICCTR;

MIPUMEHSITH OCHOBHBIC OIIEpPAIIMK MBICIIUTEIILHOM JIEATEIbHOCTH — aHAJIU3 U
CUHTE3, CpaBHEHHE, 0000IICHNE, CHCTEMAaTH3aIINIO, BBISIBIICHHE TPUYNHHO-
CJICJICTBEHHBIX CBSI3€H — JUIS M3Y4YEHHS] CBOMCTB BEIIECTB M XUMHYCCKHX
peakinii, E€CTECTBEHHO-HAYYHBIC METOJABI IO3HAHUS — HaOIIOICHHE,
U3MEpPEHUE, MOJICIIMPOBAHUE, SKCIEPUMEHT (peaibHbI U MBICIICHHBIN).



TEMATHUYECKOE IINTAHUPOBAHHUE

8 KJIACC
KoanuyecTBO YacoB
Ne HanmenoBanmue pa3jiesioB u JuiekTpoHHbIE (UG POBbIE)
KonTposabHubie IpakTuyeckue
n/n TeM MPOrpaMMBbl Bcero oOpa3oBaTe/ibHbIE pecypchl
padoThI padoThI
Pa3znea 1. [lepBoHayaibHble XUMHYECKHE TIOHATHUSA
XuMust — BakHas 00J1acThb

11 €CTEeCTBO3HAHUS U 5 ) bu6mmoreka [IOK

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

yeJoBeKa

12 BemecTBa 1 xuMuueckue 15 | bu6nuoreka [IOK

' peakunu https://m.edsoo.ru/7f41837¢

Hroro no paszneny 20

Pasjen 2. BaxkHeiime npeacTaBuTe/ i HEOPraHMYECKUX BellleCTB
)1 Boznyx. Kucnopog. Ilonstue 6 bubmuoreka [JOK

' 00 okcugax https://m.edsoo.ru/7f41837¢c
29 Bonopon.Ilonsatue o kucinorax 2 | bubnmnorexka HOK

' U COJISIX https://m.edsoo.ru/7f41837¢
)3 Bona. PactBopsl. [Tonsitue 06 5 1 I bu6nuoreka [IOK

' OCHOBaHMSAX https://m.edsoo.ru/7f41837¢c
54 OCHOBHBIE KJIACChI 1 | 1 bubmuorexa [JOK

' HEOPraHUYECKUX COCIMHEHUN https://m.edsoo.ru/7f41837¢

Hroro no pazneny 30

Pazpnen 3. llepnonnueckuii 3axkoH u llepuoguyeckas cucrema xumndeckux 3j1eMeHToB /. . MenaesneeBa. CTpoeHue aToMoB.
Xumuueckas cBsizb. OKNCINTEIbHO-BOCCTAHOBUTEIbHbIE PEAKIHU




3.1

3.2

[Tepuonuueckuii 3aKOH U
IIepnonnueckas cucrema
XUMHUYECKUX dieMeHToR /1. M.
MenneneeBa. CTpoeHue aroma
XUMHYECKas CBA3b.
OKucauTenbHO-
BOCCTAHOBUTEIBHBIE PEAKIIUN

Hroro no pasneny

PesepBHOE Bpems

OBIIEE KOJIMYECTBO YACOB I10
[TPOT'PAMME

15

68

bu6nmoreka [IOK
https://m.edsoo.ru/7f41837¢c

bu6nmoreka [IOK
https://m.edsoo.ru/7f41837¢c

bubmuorexa [JOK
https://m.edsoo.ru/7f41837¢c

bubnuorexa [JOK
https://m.edsoo.ru/7f41837¢c




9 KUIIACC

KonuyecTBo yacos DJIEKTPOHHbBIE
HaumeHoBaHue pa3aeioB U TeM uu(ppoBbIe
Ne i/m P Konrpoabnsie IIpakruyeckue (upp )
NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsl
Pa3nea 1. BemecTBo U XuMH4YecKkHe peakiun
11 [ToBTOpeHwue U yriayoieHne 3HaHu| 5 | bubnuoreka [IOK
' OCHOBHBIX pa3/JeoB Kypca 8 kiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKHX 4 bubmmoreka [JOK
' peaxiuii https://m.edsoo.ru/7t41a636
13 DIIEKTPOTUTHIECKAS JUCCOLHAITHSI. g | | bubnnorexa [JOK
' XUMHUYECKUE PEAKIIMU B PACTBOpaAxX https://m.edsoo.ru/7f41a636
Hroro o pazneny 17
Pa3nes 2. HemeTa/ibl M X coeIMHEHUS
)1 OO11ast XapaKTepUCTHKA XUMHYECKUX 4 | bubmuoteka [IOK
' anemeHToB VIIA-rpynmsl. ['anorenst https://m.edsoo.ru/7f41a636
OO0m1as XxapakTepuCcTUKa XUMHYECKUX
2.2 sanemeHToB VIA-rpynmnsl. Cepa u eé 6 brbmmorexa [TOK
' PYTHEL Lep https://m.edsoo.ru/7f41a636
COEIMHEHUS
OO61mas xapakTepUCTHKa XUMUYECKUX
2.3 aneMeHToB VA-rpynmsl. A30T, pochop u ux 7 1 Bubmmorexa [IOK
' PyIHHBL ’ P https://m.edsoo.ru/7f41a636
COETMHEHUS
OO01mas XxapakTepUCTHKA XUMUYECKUX
24 aneMeHToB [VA-rpynmsl. Yraepoa u 8 1 2 bubmmorexa [IOK
' . PYTIEL poA https:/m.edsoo.ru/7f41a636
KPEMHUI U UX COEANHEHUS
Hroro no paszneny 25




Paznen 3. MeTaJIBI M BX COETUHEHUS

. bubnuorexa [JOK
3.1 Obmpae cBOHCTBA METANIOR 4 https://m.edsoo.ru/7f41a636
. bu6nmoreka [IOK
3.2 Baxxueiimue MeTamibl 1 UX COSTUHEHUSI 16 hitps://m.edsoo.ru/7f41a636
Hroro no pazneny 20
Paznen 4. Xumus u okpyxamomas cpeaa
4.1 BemecTBa 1 MaTepuansl B JKU3HU 4EJIOBEKA 3 bubmmorexa LOK
' m P https://m.edsoo.ru/7f41a636
Wroro no pazaeny 3
PesepBHOE BpeMms 3 bubmorexa HOK
p p https://m.edsoo.ru/7f41a636
OBHIEE KOJIMYECTBO HACOB I10 ITPOT'PAMME 68







IHOYPOYHOE IINTAHUPOBAHHUE
8 KUIIACC

KoauuecTBO 4acoB

DJIeKTpOoHHbIe HU(pPOBbIE

e Tema ypoka Konrpoabnbsie IIpakruueckue oOpa3zoBaTe/IbHbIE
n/n U3YYeHU s
pecypchbl
| [Ipeamer xumun. Pons xumuu B bu6mmoreka [IOK
’KM3HU YeJIoBeKa. 1ejia U BelecTsa https://m.edsoo.ru/ff0d210c
) Ilonsatue o MeTo1aX MO3HAHHUS B bu6mmoreka [IOK
XUMUU https://m.edsoo.ru/ff0d227e
[IpakTrueckas padora Ne 1
3 «[IpaBuma paboTsl B 1aboparopuu u bubnnoreka [HOK
pUEMBI OOPALIEHUS C https://m.edsoo.ru/ff0d23dc
1a00paTOPHBIM 000PYTOBAHUEM)
4 YucTeie BelecTBa U CMECH. bu6nmoreka [JOK

Crioco0nI paznieneHust cMecen
[TpakTuyeckas padora Ne 2

5 «Pa3nenenue cmeceii (Ha mpumepe
OUYMCTKHU TTOBAPEHHOM COJIN)»

https://m.edsoo.ru/ff0d26ca

bu6mmorexa [IOK
https://m.edsoo.ru/ff0d28c8

bu6 OK

6 ATOMBI U MOJIEKYJIBI nosmotera I
https://m.edsoo.ru/ff0d2a6¢c

7 XuMHUYECKue AJI€MEHThI. 3HAKU bu6mmorekxa [IOK

(CHMBOJIBI) XUMHYECKHX JICMEHTOB https://m.edsoo.ru/ff0d2be8

b K

8 [IpocTeie U CIOXKHBIE BENIECTBA nbmmorexa O
https://m.edsoo.ru/ff0d2a6¢c
bu6 OK

9 ATOMHO-MOJIEKYJISIPHOE YUEHUE nomoreka 1]

https://m.edsoo.ru/ff0d2d50




3aKOH MOCTOSHCTBA COCTaBa
BeIeCTB. XUMUYECKasi (opMyIia.

bu6mmoreka [IOK

10
BaneHTHOCTh aTOMOB XUMHYECKUX https://m.edsoo.ru/ff0d2eae
3JIEMEHTOB
OtHOcHTENbHAsA aTOMHAs Macca.
11 OTHOCHUTEIbHASA MOJIEKYJISIpHAs bubmorexa HOK
y2Ip https://m.edsoo.ru/ff0d323c
Mmacca
12 MaccoBas 1oj1s1 XUMHYECKOT O bu6mmoreka [IOK
3JIEMEHTAa B COeIUHEHUU https://m.edsoo.ru/ff0d350c
13 Konunuectso BemiectBa. MoJib. bubmuorexa [JOK
MognsipHas macca https://m.edsoo.ru/ff0d5230
14 Ddu3znyecKrue U XuMHUYECKHUE bubmuorexa [JOK
ABJEHUS. XUMHAYECKasl peaKuust https://m.edsoo.ru/ff0d37fa
IIpu3Haky U ycaoBUs NPOTEKaHUS bubnnoreka [JOK
15 N
XUMHUYECKUX PEAKIINN https://m.edsoo.ru/ff0d3al6
16 3aK0H COXpaHEHUsI MaCcChl BEIIECTB. bubnnoreka [JOK
XHWMHUYECKUE YPABHEHUS https://m.edsoo.ru/ff0d3b88
Brrunciienust koiuuecTBa, MacChl
17 BEIIIECTBA 10 YPaBHEHUSIM bubmorexa HOK
m yp . https://m.edsoo.ru/ff0d5708
XUMHUYECKHUX PEaKIui
Knaccudukanus XuMruaeckux
18 eaKIui (COeAMHEHUS, PA3IOKCHHUS bubmmorexa [OK
peaith A P ’ https:/m.edsoo.ru/ff0d3f34
3aMeleHus, oOMeHa)
M. B. JIoMOHOCOB — y4€HBIN- BuG OK
nOIoTeKa
19 sHIKIoNeauCT. O000IIeHNe U 1

cHCTeMaTHu3alus 3HaHUu!

https://m.edsoo.ru/ff0d40c4




Kontpoinbnas padora Nel mo teme

bu6mmoreka [IOK

20 «BemecTBa eCcKHe
HICCTEA 1 XHMHHCCRI https://m.edsoo.ru/ff0d4290
peaKImy
Bo3ayx — cMmech razos. CoctaB
21 Bo3ayxa. Kucmopom — niieMeHT u bubmmnorexa [IOK
Y% POA https://m.edsoo.ru/ff0d448e
npoctoe BeniecTBo. O30H
dusnueckre U XUMHUIECKHUE
” CBOICTBa KHCIIOpOa (peaKiuu bubnuorexa [JOK
okucieHus, ropenue). [lonsarue 06 https://m.edsoo.ru/ff0d4614
OKCHAX
Crioco0sbI MOTy4eHHS KHCIIOPO/Ia B
23 J1a00paTOPUU U IPOMBIIIIEHHOCTH bubmmorexa LHOK
patop p ’ https://m.edsoo.ru/ff0d497a
[IpumeHneHue KucIopoia
TemoBoit 3 pexT xumuueckon
24 peaKkIuu, MOHSTHE O bu6mmorexa [IOK
TEPMOXUMHUYECKOM YPABHEHUH, https://m.edsoo.ru/ff0d4790
9K30- U SHIOTEPMUUYECKHUX PEAKIIUIX
Tomnuso (He(dTH, Yroab U METaH ).
25 3ar 5[3H€I§I/I€ql;03 ¢ a, CIT0COOBI iro bubmorexa LOK
p yxa, https://m.edsoo.ru/ff0d4cda
MPEeAOTBPAIEHUS
[IpakTuueckas padora Ne 3 o reme
26 «[Tonmyuenne u cobupanue bubnmorexa LIOK
i p . https://m.edsoo.ru/ff0d4ae?2
KHCIIOPOJIa, U3YYECHHUE €TO CBOMCTBY
7 Bonopon — anemeHT u mpocTtoe bubnnoreka [JOK
BelecTso. Haxoxaenue B mpupojae https://m.edsoo.ru/ff0d4dd0
dusznueckre U XUMHUUECKHE
. bu6mmoreka [IOK
28 cBoiicTBa Bojiopoaa. [Ipumenenne

BOJIOpOJA

https://m.edsoo.ru/ff0d4dd0




bu6mmoreka [IOK

29 Homsrie o kucrioTax u comix https://m.edsoo.ru/f0d50d2

30 Crioco0bI MoTy4eHus BOAOPOia B bubnnoreka [HOK
nabopaTopuu https://m.edsoo.ru/ff0d4dd0
[TpakTuueckas padota Ne 4 o Teme

31 «Ilonmydenne u coOnupanue bubmorexa HOK

. https://m.edsoo.ru/ff0d4£42
BOJIOPOJIa, U3YUECHHE €r0 CBOICTBY

0 MonsipHblii 00bEM Ta30B. 3aKOH bubnnorexa [JOK
ABoranpo https://m.edsoo.ru/ff0d542e
Brrunciaenus 00€Ma, KoJIHM4YecTBa

33 BEII[ECTBA ra3a M0 €ro U3BECTHOMY bubmmorexa [IOK

. https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEILLECTBA WK 00BEMY
Breruucienust 00bEMOB ra3oB 1o

34 YPaBHEHHUIO peaKklii Ha OCHOBE bubnuoreka [IOK
3aKOHa OOBEMHBIX OTHOIICHHI https://m.edsoo.ru/ff0d5708
ra3oB

35 DOu3NYeCKUe U XUMUYECCKHIE bu6mmoreka [JOK
CBOMCTBA BOJIbI https://m.edsoo.ru/ff0d587a

36 CocraB ocHoBanuii. [lonsitue 00 bubnuorexa [JOK
AHIUKATOpax https://m.edsoo.ru/ff0d59e2
Boga kak pactBopuTeb.

37 Hacreimiennnslie 1 HeHaCBIIIEHHEBIE bu6mmorexa [IOK
pactBopbl. MaccoBas 10Jis https://m.edsoo.ru/ff0d5b40
BEIIIECTBA B PaCTBOPE
[TpakTrueckast padora Ne 5 o teme

18 «[IpuroTtoBiieHHE PACTBOPOB C bubnmoreka [JOK

onpeaenEéHHON MacCOBOM J10J1eH
PacCTBOPEHHOTO BEIIECTBA»

https://m.edsoo.ru/ff0d5eba




39 Kontposbnas padora No2 o teme bubnnoreka [HOK
«Kucnopon. Bonopoxn. Boxa» https://m.edsoo.ru/ff0d6342
40 OKcupl: COCTaB, KiIaccuUKaIus, bubmuoreka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[TonydyeHnue 1 XMuMHYECKHUE CBOMCTBA
bubmuoreka [JOK
41-42 ' KHUCIIOTHBIX, OCHOBHBIX U
https://m.edsoo.ru/ff0d664e
aM(pOTEPHBIX OKCHJIOB
43 OCHOBaHUS: COCTaB, bubmuorexa [JOK
KJaccu(uKaIus, HOMEHKIaTypa https://m.edsoo.ru/ff0d67ca
44.45 [TosryueHne U XUMHUYECKUE CBOKCTBA bubnnoreka [HOK
OCHOBaHMI https://m.edsoo.ru/ff0d67ca
46 Kucnotsl: cocras, kiaccudukaus, bu6mmoreka [IOK
HOMEHKJIaTypa https://m.edsoo.ru/ffOdfee2
4748 [TosrydyeHne U XUMHYECKUE CBOWCTBA bubnuoreka [IOK
KUCJIOT https://m.edsoo.ru/ff0dfee2
Conu (cpenHue): HOMEHKIATypa,
49-50 cnocoébll3 o )CHI/I}I XI/IMI/I‘{ZEKI/IG bubmorexa HOK
. yi ’ https://m.edsoo.ru/00ad9474
CBOMCTBa
[IpakTuueckas padbora Ne 6.
51 Peuienne skciepuMeEHTAIBHBIX bubnnoreka [JOK
3a1a4 1o TeMe «OCHOBHBIE KJIACChI https://m.edsoo.ru/00ad9b7c
HEOPTraHUYECKUX COCAMHEHUI
['eneTndeckas CBA3b MEXIY
52 KJIaCCaMU HEOPTaHUIECKUX bubmorexa [JOK
. P https://m.edsoo.ru/00ad9a50
COEIMHEHU N
53 O06o0menne 1 cucTeMaTru3aIus bubnmoreka [JOK

3HAHUHI

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




Kontposbnas padota Ne3 o teme

bu6mmoreka [IOK
54 "OCHOBHBIE KJIACCHI
on https://m.edsoo.ru/00ad9ela
HEOPraHUYECKUX COCAMHEHUI
[TepBbIie MOMBITKH KIacCUPUKAITTT
55 XUMUYECKHX AIeMeHTOB. [loHsaTHE 0O bubmorexa HOK
i https://m.edsoo.ru/00ad9ffa
TPYIIIax CXOTHBIX AJIEMEHTOB
Ilepronnueckuii 3aKOH 1
56 [lepuoauueckas cucrema bu6mmoreka [IOK
XUMHYECKHX 31eMeHTOoB /1. U. https://m.edsoo.ru/00ada52c
MenneneeBa
57 Ilepuonapl, rpyIIIEL, ITIOATPYIIBI bubmmorexa LHOK
P > TPYHTIBL Py https://m.edsoo.ru/00ada52c
53 Crpoenne atoMoB. CoCTaB aTOMHBIX bubnnorexa [HOK
anep. N3ortomsl https://m.edsoo.ru/00ada342
CtpoeHue JIeKTPOHHBIX 000JI0UeK
. bubmuorexa [JOK
59 aTOMOB 3ieMeHTOoB [lepuonnueckoit
https://m.edsoo.ru/00adabbc
cucremsl J[. 1. Menaeneesa
XapakTepucTuka XUMHYECKOTO
60 3JIEMEHTA 0 €T0 MOJIOKECHUIO B bubmuorexa [JOK
ITepuoanueckoii cucreme /1. U. https://m.edsoo.ru/00ada824
Menpeneena
3nauenue [lepuoanueckoro 3akoHa
61 JUISL pa3BUTHS HAYKH U MPaKTUKHU. [I. bubmuoreka [IOK
N. MenneneeB — y4€HbIH, Me1aror https://m.edsoo.ru/00ada96e
Y TpaXJIaHUH
DIIEKTPOOTPULIATETLHOCTh aTOMOB
bu6mmorekxa [IOK
XUMHYECKHUX DJIEMECHTOB.
62 https://m.edsoo.ru/00adaab8

KoBanentnast HenosspHas
XMMHUYECKast CBA3b

https://m.edsoo.ru/00adaab9




63 KoBanenTtHas nossipuas 1 bubnunoreka [HOK
XUMHUYECKast CBA3b. https://m.edsoo.ru/00adac34
bu6mmoreka [JOK
64 HoHHas Xumiieckas Cassb ! https://m.edsoo.ru/00adaab8
65 Crenens okucneHus. OKUCIUTENN U 1 bubmmoreka [JOK
BOCCTaHOBUTEIIU https://m.edsoo.ru/00adae28
66 OKHCIUTENbHO-BOCCTAHOBUTEIHHBIC 1 bubnuorexa [JOK
peakuuu https://m.edsoo.ru/00adb076
KonTponsHas padora Ne4 o Teme
67 «Ctpoenue aroma. XUMHUYECKas 1 bubmmorexa LIOK
https://m.edsoo.ru/00adb486
CBS3bY»
68 PesepBHblit ypok. O6o01IeHNE U 1 bubnuoreka [IOK
cUCTeEMaTH3alus 3HaHUH https://m.edsoo.ru/00ad9cb2
OBIIEE KOJIMYECTBO YACOB I10 68
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9 KUIIACC

Koan4yecTBO 4acoB DJIeKTPOHHbIE
Ne Hara uugposbie
Tema ypoka Kontpoabsubie IIpakruueckue
n/n Bcero u3ydyeHusi oOpa3zoBaTesbHbIE
padoThI padoThI
pecypchl

Ilepnonnueckuit 3aK0H.

| [lepuoanueckas cucrtema | Bbu6mmotreka [JOK
XUMHYECKHUX 31eMeHTOB /JI. . https://m.edsoo.ru/00adb59e
Menneneesa
3aKOHOMEPHOCTH B U3MEHEHUH

2 CBOMCTB XMMHYECKHUX 3JIEMEHTOB 1 bubmorexa LIOK

. https://m.edsoo.ru/00adb6b6

MEPBBIX TPEX MEPUOIOB

3 Knaccudukanus u HoMeHKIaTypa | bu6nmorexa LIOK
HEOPraHUYECKUX BEIIECTB https://m.edsoo.ru/00adb7e2

4 Buisl XumMHu4yeckoil CBSA3U U THIIBI | bu6mmoteka IIOK
KPUCTAJUIMYECKUX PELIETOK https://m.edsoo.ru/00adbac6
KonTponbnas padora Nel no teme

5 «IToBTOpenue u yrioyoneHue | |
3HaHUI OCHOBHBIX Pa3/ieNioB Kypca
8 Kiacca»

6 Krnaccudukanusa XuMuueckux ! bubmuorexa [IOK
peaKuurii Mo pa3IMYHbIM MPU3HAKAM https://m.edsoo.ru/00adbcb0
[ToHsITHE O CKOPOCTH XUMUYECKOM

7 eakuu. IIoHsITHE 0 TOMOI€HHBIX U 1 bubmorexa LHOK
p ) https://m.edsoo.ru/00adbe9a
TETEPOTCHHBIX PEAKIIUSIX

g [TonsiTHe 0 XMMUYECKOM | bubnuorexa [JOK

paBHOBecHH. DAKTOPBI, BIUAIOLINE

https://m.edsoo.ru/00adc28c




Ha CKOPOCTb XUMUYECKOW peaKkuu
Y TIOJIOKEHUE XUMHYECKOTO
paBHOBECHs

Ucconuanmsa. XUMUYECKUE
peaKkuuu B paCTBOpax»

OKHCIUTETBHO- bubnunorexa LIOK
9
BOCCTAaHOBUTEJbHBIE PEAKLIUU https://m.edsoo.ru/00adcade
Teopus 31EKTPOIIUTUYECKON
10 nccorranu. CHIbHBIE U ci1a0ble buGnuorexa [IOK
A HHATLHH. https://m.edsoo.ru/00adcd68
AJICKTPOJIUTHI
11 HMonnrle ypaBHEHUS peakIini buGnuorexa [IOK
P beak hitps://m.edsoo.ru/00add448
XUMHYECKHE CBOUCTBA KUCIOT U
2 OCHOBaHHI B CBETE MPEICTABICHUM bubmmoreka [JOK
00 2JIEKTPOJIUTUYECKON https://m.edsoo.ru/00add5d8
IUCCOLINAINT
XUMHUYECKHE CBOMCTBA COJIEH B
13 CBETE IIPEACTaBIECHUI 00 bubnuorexa [IOK
bes 5 hitps://m.eds00.ru/00add8b2
AIEKTPOJIIUTUYECKON JUCCOIHAITTT
14 IlonsTue o ruapoanse coje bubnuorexa [IOK
P hitps://m.eds00.ru/00add9d4
s O06o001eHre U CHCTEMAaTH3aIIH bubmuoreka [{OK
3HAHUH https://m.edsoo.ru/00addd12
ITpakTuyeckast padora Ne 1.
16 «Pemienne 3xcnepuMeHTAILHBIX Bubmrorexa OK
P https://m.edsoo.ru/00addbfa
3a1au»
KonrtponsHast padota Ne2 o reme
17 «DJIEKTpOIUTHYECKAs bubmuoreka [JOK

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




OO01as xapakTepuCTHKA raJOreHOB.

18 XHUMHUECKHE CBOMCTBA Ha IIpPUMEpPE bubmmorexa LOK
PHMEP https://m.edsoo.ru/00addfe2
xJjiopa
Xnopooaopon. ConsiHasi KUCIIOTa,
19 XUMHYECKHE CBOMCTBA, ITOJIYUCHHE bubnmnorexa HOK
’ yi ’ https://m.edsoo.ru/00ade 104
MIPUMEHCHHE
[IpakTuueckas pabora Ne 2 o teme
20 «[Tonyuenne COIIHON KUCIOTHI bubmorexa HOK
yi N _ ’ https://m.edsoo.ru/00ade348
U3y4YeHHE € CBOMCTBY
Brruucnenust mo ypaBHeHUSIM
21 XUMHUYECKHUX PEaKIIUU, €CIIN OJUH buGnuorexa [IOK
p ’ https://m.edsoo.ru/00ade488
W3 peareHTOB JaH B U30bITKE

2 OO01mmas xapakTeprcTHKa SJICMCHTOB bubnnoreka [JOK
VIA-rpynmel https://m.edsoo.ru/00ade64a
AnnoTpornHbie MOIU(UKALIUY CEPHI.

3 Haxoxnenue cepbl u € bubmuoreka [IOK
COECIMHEHHH B IIPUPOJE. https://m.edsoo.ru/00ade64a
XHAMHYECKHE CBOMCTBA CEPBI
CepoBOa0OpO, CTPOCHHE,

P P P bu6mmoteka IIOK
24 ¢buznyeckue 1 XUMHUECKUE
. https://m.edsoo.ru/00ade802
CBOICTBa
Oxcupl cepbl. CepHasi KHCIIOTA,
25 ¢bu3nyeckrue 1 XuMHUYeCKHe Bubnmorexa [IOK
. https://m.edsoo.ru/00adea28
CBOMCTBa, IPUMEHEHNE
XUMUYECKUE PEAKIINH, JICKAIIHIE B
26 OCHOBE MPOMBIIIJIEHHOTO CItoco0a bubnmoreka [JOK

MOJIyYEHUS] CEPHOI KUCIIOTHI.
XHUMUYECKOE 3arpsi3HEHUE

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




OKpY’Karolel cpeJibl
COCJIMHEHUSIMU CEPbI

Brruncienue MmaccoBoy 10U

bubnunoreka LIOK

27
BBIX0J1a IPOAYKTa pEAKLIUU https://m.edsoo.ru/00adec8a
OO01mmas xapakTepuCcTHKA SJICMEHTOB
VA- Bl A30T,

28 acnrpoycri aHeHue B IIPUPOE bubmorexa HOK
pactipoctp pHp ’ https://m.edsoo.ru/00adeea6
(hU3UYECKHEe U XMMUYCCKUE
CBOMCTBA
AmMMHaK, ero Gu3nvecKue u

29 XUMHYECKHE CBOMCTBA, IMTOIYUCHHE bubmorexa HOK

> OV https://m.eds00.ru/00adf004
Y IPUMCHEHUE
[IpakTuueckas pabora Ne 3 o Teme
30 «ITonmyuenne aMMHuaka, U3ydeHue bubmorexa LHOK
yqu » M3V https://m.edsoo.ru/00adf180
€ro CBOMCTB»

31 A3OTHAas KUCIOTa, €€ (hu3nuecKue u bu6nmorexa LIOK
XMMHUYECKHE CBOMCTBA https://m.edsoo.ru/00adf306
Hcnonws3oBanre HUTPATOB U COJEH
aMMOHHS B KaU€CTBE MHUHEPATbHBIX

32 no0pennii. XUMHUYECKOE bubnmorexa OK
yAOOP ' . https://m.edsoo.ru/00adf518
3arpsi3HEHUE OKPYXKAIOLEel Cpebl
COEIMHEHHUSIMH a30Ta
Dochop. Oxcun dhochopa (V) u

33 (pocg)o pHaH KI/ICJ‘I((i))Ta ®¢)IE3I/I(‘162:KI/IC " bubnmorexa LOK

p L https://m.edsoo.ru/00adf68a
XUMHYECKHE CBOICTBA, MOJIyYCHUE
34 Ucnons3zoBanne pocdatos B bubnmoreka [JOK

Kau€CTBC MUHCPATIbHBIX

https://m.edsoo.ru/00adfc20




ynoOpeHuil. 3arpsa3HeHue
MIPUPOIHOM cperbl hocdaTamu

Yrnepon, pacnpocTpaHeHue B

35 npupoie, Gu3nIecKue u buGnnorexa [IOK
PHPOAC, 4 https://m.edsoo.ru/00adfd9c
XHUMHYECKHE CBOMCTBA
Oxcunsl yriaepona, ux (pu3nveckue
U XUMHYECKHE CBOMCTBA.
36 DKOJIOTUYECKHUE IIPOOIIEMBI buGnuorexa [IOK
p ’ https://m.edsoo.ru/00adfebe
CBSA3aHHBIE C OKCHJIOM yTJIepoJia
(Iv)
37 YroapHas KUCIIOTa U €€ COJIU buGnuorexa [IOK
https://m.edsoo.ru/00ae006¢c
[IpakTuueckas padora Ne 4 o Teme
33 "[losrydeHne yrieKucioro rasa. bubmmnoreka HOK
KauectBennas peakuus Ha https://m.edsoo.ru/00ae027¢e
kapOoHaT-uoH"
[TepBoHavasbHBIC TOHSATHUS 00
39 OpraHMYeCcKUX BEIIeCTBaX KaK O bubnmorexa OK
p https://m.edsoo.ru/00ac054¢e
COEIMHEHMSX YIiiepo/ia
but6mmorekxa [IOK
40 Kpemunii 1 ero coequHeHust
P & https://m.edsoo.ru/00ae080a
[IpakTuueckas padora Ne 5.
A1 Pemrenne skcnepuMeHTAIBHBIX bu6muoreka [JOK
3a7a4 1o TeMme «Baknaeiimue https://m.edsoo.ru/00ae0bf2
HEMETAJUIBI U UX COEINHEHUIY
KonTponbnas padora Ne3 no teme
. bubnuotexa [JOK
42 «Baxuelnme HeMeTaUIbl U UX

COCAUHCHUA»

https://m.edsoo.ru/00ae0e18




OO6m1as XxapakTeprucTrKa
XUMHUYECKUX IIIEMEHTOB —
METaJUIOB. MeTayuinyeckas CBA3b U

bu6nmmoreka [IOK

43
MeTaJunyecKas Kpucrajuimyeckas https://m.edsoo.ru/00ae103e
pemérka. PU3NYECKUe CBOMCTBA
METAIIOB
XUMHUYECKHE CBOMCTBA METAILIIOB.
44 DIEKTPOXUMHUUECKUH PsI Bubmiorexa OK
p . P https://m.edsoo.ru/00ael 156
HaIpsHKEHUHA METaJUIOB
O61ue cnocoObl MOTy4YeHHs
MmetauioB. Criasel. Beruncnenus
45 0 YPaBHEHUSIM XUMHUYECKUX Bubmiorexa OK
yp . https://m.edsoo.ru/00ael 156
peakiuii, €ciii OJIMH U3 PearecHTOB
COJICPKUT MPUMECH
46 IlonsTue o0 KOpPO3UU METATIIOB bubnmorexa [IOK
PP https://m.edsoo.ru/00ae1278
bu6nunorexa LIOK
47 €JIOYHBIE METAIIbI
m https://m.edsoo.ru/00ae14b2
43 OKcubl ¥ THAPOKCUIBI HATPUS U bubnnorexa [JOK
Kaausa https://m.edsoo.ru/00ae14b2
49 [llenouHo3eMenbHBIE METAILITBI — bubmuoreka [IOK
KaJILIIUA Y MarHui https://m.edsoo.ru/00ael5e8
50 Baxxuelinme coenMHEHNS KAJIbIU bubmmorexa TIOK
https://m.edsoo.ru/00ael5e8
51 O000I11IeHIE U CUCTEMATU3ALIUS
3HaHUHU
5 JKEcTKOCTh BOMBI U CITIOCOOBI €€ bubnuorexa [JOK

yCTpaHEHUs

https://m.edsoo.ru/00ae1886




[IpakTrueckas padota Ne 6 o Teme

53 "XKEcTKOCTh BOABI M METOJEI €8 bubnmnorexa HOK
" https://m.edsoo.ru/00aelae8
YCTpaHECHHS
. bu6nmoreka [IOK
>4 AJTIOMHHHH https://m.edsoo.ru/00aelc64
55 AMdoTepHbIE CBOMCTBA OKCHIA U bubnmnoreka HOK
TUAPOKCUIA https://m.edsoo.ru/00aelc64
56 Weneso bubnunoreka LIOK
https://m.edsoo.ru/00ae1d86
57 OKcuapl, TMAPOKCUIBI U COTU bubnuorexa [IOK
xenesa (I1) u sxenesa (III) https://m.edsoo.ru/00ae35e6
53 O06o001IeHNEe U CUCTEMATU3ALIHS
3HAHUI
ITpakTuueckas padora Ne 7.
59 Pemenue skcriepuMeHTaIbHBIX bubmuoteka [IOK
3a71a4 110 TeMe «BakHenme https://m.edsoo.ru/00ae3de8
METAJTBI ¥ UX COCTUHCHUSI
Brruncnenus mo ypaBHEeHUSIM
XUMHUYECKHUX PEaKIIHid, €CIIU OJUH
60 U3 pEareHToB JIaH B U30BITKE WU bubmuorexa [JOK
COACPKUT MpuMecH. Beruncnenus https://m.edsoo.ru/00ae1750
MacCOBOH JOJM BBIXO/a TIPOIYKTa
peakmmn
61 O06001IeHre U CUCTEMATU3 AL
3HAHUI
KonTponbHas pabota Ne4 mo Teme
62 «BaxkHeume MeTasabl U UX

COCOAUHCHUA»




63 BemecTBa u maTepuaisl B | bubnmnoreka HOK
MOBCEIHEBHON XU3HU YEI0BEKA https://m.edsoo.ru/00ae3f50
64 XHUMHUYECKOE 3arpsi3sHEHUE | bubmmoreka [JOK
OKpY>Kalolleu cpeibl https://m.edsoo.ru/00ae4270
65 Ponb xumuu B perieHun | bubnmnoreka HOK
IKOJIOTHYECKUX TPOOIEM https://m.edsoo.ru/00ae4270
66 PezepBHblit ypok. O6o011eHue 1 | bubnuoreka [IOK
cucTeMaTu3alus 3HaHui https://m.edsoo.ru/00ae0d0a
67 PezepBublit ypok. O6o011eHuE U | Bbu6mmoteka [JOK
cucTeMaTu3alisl 3HaHUH https://m.edsoo.ru/00adb33c
68 PezepHbiit ypok. O6001eHne u | bubnuoreka [IOK
cUucTeMaTu3auus 3HaHUI https://m.edsoo.ru/00ad9cb2
OBHIEE KOJIMYECTBO YACOB I10 63
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YUYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

METOANYECKHUE MATEPHUAJIBI U YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET
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