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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1O XMMHM Ha YpPOBHE OCHOBHOTO o0OIIero oOpa3oBaHUs
COCTAaBJICHA Ha OCHOBE TpeOOBaHUWA K pe3yibTaTaM OCBOCHHUS OCHOBHOM
o0pa3oBaTeaLHOM MPOrpaMMbl OCHOBHOTO OOIIEro 00pa3oBaHus, IPEICTABICHHBIX
B ®I'OC 000, a Taxxe Ha 0OcHOBE (henepaabHON paboueii MporpaMMbl BOCIIUTAHUS
U C Y4€TOM KOHIENIMH TpernojaBaHus ydeOHOTo mpeamera «XUMHS» B
oOpazoBaTeabHbIX opraHu3anusax Poccuiickoit deneparnum.

[Iporpamma 1Mo XuMuM Na€T MPEJCTaBICHUE O LENsAX, OOIlIeH cTpaTeruu
oOy4deHusl, BOCIUTAHUS M PA3BUTUA OOYYAIOMIUXCS CPEACTBAMH Y4eOHOTO
npeaMera, yCTaHABJIMBAET 00s13aTeNbHOE peaMETHOE CoJIepKaHue,
MpeAyCMaTPUBAET PACIpPENEICHUE €ro Mo KiaccaM M CTPYKTYPUPOBAHHE IO
pa3denaM M TeMaM IMPOrpaMMbl MO XUMHH, OMPEAENSIET KOJIUYECTBEHHBIE H
KaueCTBECHHbIC XapaKTePUCTUKHU COJIepKaHuUs, PEKOMEHIYEMYIO
MOCJIEAOBAaTEILHOCTh HM3YYEHHUS XUMHU C Yy4€TOM  MEXKIPEIMETHBIX U
BHYTPHUIIPEIMETHBIX  CBsI3€H, JIOTUKM y4eOHOro mpolecca, BO3PACTHBIX
O0COOEHHOCTEW O00ydYaromuxcsi, OMNpenensieT BO3MOXKHOCTH TMpeaMeTa  JUIs
peanuzanuu TpeOOBaHUN K pe3yibTaTaM OCBOCHHUS OCHOBHON 00pa3oBaTebHOU
porpaMMbl Ha YPOBHE OCHOBHOTO OOIIETO 00pa3oBaHMs, a TakKKe TPEOOBaHUN K
pe3yabTaraM o0ydeHUs] XUMUU Ha YPOBHE 1ieJIed U3y4eHUs PeIMETa U OCHOBHBIX
BUJIOB Y4EOHO-ITO3HABATEILHON JEATEILHOCTH O00YyYaromerocs IO OCBOCHHIO
y4eOHOTO CO/ICp)KaHMS.

3HaHWEe XWMHH CIY>)KUT OCHOBOM Juisi (hOPMHUPOBAHUS MHUPOBO33PECHUS
oOyyJaroiierocs, ero MpeACTaBICHUM O MaTEPUATBLHOM €IMHCTBE MHPA, BAXKHYIO
pOJib UTPAOT (POpMHUPYEMbIE XMMHUEH MPEICTABICHUS O B3aUMOIPEBPAIIECHUSIX
PHEPTrUM M 00 HBOJIIOIMHU BEIIECTB B MPHUPOJE, O MyTSAX PEIICHHS TIO0ATbHBIX
npoOJieM yCTOMYHMBOTO PAa3BUTHS UYEIIOBEUECTBA — CBHIPHEBOM, YHEPreTHYECKOM,
MUIIEBOM U SKOJIOTHYECKON 0€30MacHOCTH, MPOOJIeM 3IpaBOOXPAHEHUS.

N3yuenue xumun:

CIIOCOOCTBYET  pealiu3alldd  BO3MOXXHOCTEM  JIJIi  CaMOpa3BUTUA U
dbopMHUpOBaHUS KYJIbTYpPhI JIMYHOCTH, €€ 00111el 1 (QyHKIIMOHATLHON TPAaMOTHOCTH;

BHOCHUT BKJIJ, B (DOPMUpOBAHWE MBINUICHUS U TBOPUYECKHX CIOCOOHOCTEH
OoOy4Yarommxcsi, HaBBIKOB HMX CaMOCTOSTEJIbHOW y4yeOHOW  JIeSTEIhHOCTH,
OKCIIEPUMEHTAJIbHBIX M MCCJIEIOBATEIbCKUX YMEHHUM, HEOOXOIMMBIX KaK B
MOBCETHEBHOM JXKM3HU, TaK U B TPO(PECCHOHATILHOM eI TEIbHOCTH;

3HAKOMHUT CO CHeNU(UKONW HAYYHOTO MBINIJICHUS, 3aKJIaJbIBACT OCHOBBI
L[ETTOCTHOTO B3IJIsI1a HA €JMHCTBO MPUPObI U YEJIOBEKA, SIBJISIETCS OTBETCTBEHHBIM
3TanoM B (POPMUPOBAHUHU E€CTECTBEHHO--HAYYHOW rpaMOTHOCTH 00y4aroIInuXcs;



CIIOCOOCTBYET (POPMHUPOBAHUIO IIEHHOCTHOTO OTHOIICHUS K E€CTECTBEHHO-
-HAYYHBIM 3HAaHUAM, K IPUPOJE, K YEIIOBEKY, BHOCUT CBOW BKJIaJ B IKOJIOTHYECKOE
oOpa3oBaHre 00yJarONTUXCS.

JlanHble HampaBlieHHS B OOYYEHMHM XUMUU OOECHEUMBAIOTCSA CIEIM(PUKON
collepKaHusi ~ y4eOHOro  MpeAMeTa, KOTOpbIM  SBIAETCS  MEAarorm4ecKu
aJanTUPOBAHHBIM OTpa)KeHWEM 0a30BOM HAYKH XMMHH Ha ONPEAEIEHHOM 3Tare eé
pa3BUTHSL.

Kypc xumun Ha ypoBHE OCHOBHOI'O 00IIEr0 00Opa3oBaHUs OPUEHTUPOBAH Ha
OCBOCHHME OOYYAIOIIMMUCS CHUCTEMbI IMEPBOHAYAIBHBIX MOHSATHUN XUMHUHU, OCHOB
HEOPTaHUYECKOM XHMHU H HEKOTOPBIX OTIEIBHBIX 3HAYMMBIX MOHSITUI
OPTraHUYECKON XUMUH.

CrpykTypa coaepkaHus MpOrpaMMbl IO XMMHUU CPOPMUPOBAHA HA OCHOBE
CUCTEMHOr0 noaxona K €€ m3ydeHnro. CoaepkaHue CKIIAJBIBACTCS U3 CUCTEMBI
INOHATUH O XUMUYECKOM IEMEHTE U BEIIECTBE U CUCTEMBI ITIOHATUI O XUMHUYECKON
peakuun. OO€ 53THU CHUCTEMBI CTPYKTYpPHO OPraHHU30BaHbl 1O MPUHLHUILY
IIOCJIEA0BATENBHOTO PA3BUTHS 3HAHUM HA OCHOBE TEOPETUYECKUX INPEACTABICHAN
Pa3HOr0 YpOBHS:

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

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

— YUYEHHUS O CTPOEHUU aTOMa U XUMUYECKOH CBA3H;

— TMpeacTaBieHUA 00 AIEKTPOJUTHYECKOM TUCCOIMAlMU BEIIECTB B
pacTBopax.

Teopernueckne 3HaHUS PpPacCMATPUBAIOTCS HA OCHOBE HMIIMPUYECKH
MOJIyYEHHBIX U OCMBICJIEHHBIX ()aKTOB, Pa3BUBAIOTCS MOCIEAOBATEIBHO OT OJTHOTO
YPOBHSI K IpyTrOMY, BBITIOJHSAS (PYHKITMN OOBSICHEHUS M IPOTHO3UPOBAHHUS CBONCTB,
CTPOEHHUS U BO3MOKHOCTEH MPaKTUYECKOTO MPUMEHEHHS U TIOJyYECHHS U3y4aeMbIX
BEILIECTB.

OcBoeHue mporpaMMbl [0 XUMHU  CIOCOOCTBYeT  (OPMHPOBAHUIO
MIPEJICTABJICHNUS O XUMHUYECKOW COCTABIIAIOLIECH HAYYHOU KApPTUHBI MHUPA B JIOTHKE
e€ CUCTEeMHOM MPUPO/Ibl, IEHHOCTHOTO OTHOILICHUS K HAYYHOMY 3HAHUIO U METOAaM
NO3HaHUA B Hayke. M3yueHune XUMUU MPOUCXOAUT C MPUBJICUYEHUEM 3HAHUU W3
paHee M3YYEeHHBIX YUYEOHBIX mpeameToB: «Okpyxaromuid mup», «buonorus. 57
KJIACCh» U «Du3uka. 7 Kiacey.

[Ipy wu3yyeHUHM XUMHUM MOPOUCXOAUT (OPMUPOBAHHME 3HAHUI OCHOB
XUMHUYECKON HAyKH Kak 00JIACTM COBPEMEHHOI'O €CTECTBO3HAHMS, MPAKTHYECKOU
JEATEIIbHOCTH YEJIOBEKA U KaK OJJHOTO U3 KOMIIOHEHTOB MUPOBOM KYJIbTYPBI. 3a/1a4a
y4eOHOTro MpeaAMeTa COCTOMT B JOPMUPOBAHUU CHCTEMbl XUMUYECKUX 3HAHUNA —
BaXHEHIINX (PAKTOB, MOHITHI, 3aKOHOB M TEOPETUUECKUX MOJIOKEHUM, TOCTYITHBIX
0000IIeHNIT MHPOBO33PEHUYECKOIO XapakTepa, SA3blka HayKd, B MPHUOOIICHUH K



HAyYHBIM METOJaM IMO3HAHUS MPU M3YYCHHH BELIECTB U XUMUYECKUX PEaKUui, B
(GbopMUPOBAHNY U Pa3BUTHU TTO3HABATEIBHBIX YMEHHUM U UX IPUMEHEHUH B Y4EOHO-
MO3HABATENIBHON M y4eOHO-UCCIIEIOBATENBCKOM NEeITeTbHOCTH, OCBOCHUHU MPAaBHII
0e30macHOro 00pallleHus ¢ BEIIECTBAMH B IIOBCETHEBHOW KU3HH.

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

— (dopmMupoBaHHE HHTEIJIEKTYalbHO pPa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSTEIbBHOMY TPUHATUIO PEUICHUH,
CIIOCOOHOI alanTUPOBATHCS K OBICTPO MEHSIOIIMMCS YCIOBUSM KHU3HU;

— HampaBJIEHHOCTb OOy4YeHUSI Ha  CHCTEMaTHYECKOE MPUOOIIECHUE
O0yJaromuxcss K CaMOCTOSATEIbHON MMO3HABATEIBHON JESATEIbHOCTH, HAYYHBIM
METOJaM TO3HaHUs, (POPMHUPYIOIMIMM MOTHBAIIMIO U PAa3BUTHE CIOCOOHOCTEH K
XUMUU;

— o0ecredeHue yCaoBUid, CTOCOOCTBYIONIUX MPUOOPETEHUIO O0YyJArOIIUMHUCS
OTbITa Pa3HOOOpPa3HOW MAEATEIHHOCTH, MO3HAHUS M CaMOTO3HAHUS, KIIOYEBBIX
HAaBBIKOB (KJIFOUEBBIX KOMIIETEHIMI), UMEIOUIMX YHHUBEPCAJIbHOE 3HAYEHHUE IS
Pa3IMYHBIX BUJOB JIEATEIBHOCTH;

— ¢opmupoBaHue o0OmeNd (YHKIMOHAIBHOM M  €CTECTBEHHO-HAY4YHOMH
IPaMOTHOCTH, B TOM UYHCJIE€ YMEHUH OOBSICHATH W OLECHUBATh SBJICHUS
OKpY’KaloIllero MHUpa, MCIHOJb3ysl 3HAHUS U OIBIT, MOJyYEHHBIE MPU HU3yYEHUH
XUMHH, TPUMEHATH UX TIPU PEIICHUH MTPOOJIEM B TIOBCETHEBHOM KU3HU U TPYIOBOU
JeSITEIbHOCTH;

— (QopmupoBanue y o0Oy4arommxcs TYMaHUCTHUYECKHX OTHOIICHUH,
NOHMMAaHUSA LEHHOCTH XHUMHYECKHX 3HAaHUW IS BBIPAOOTKH JKOJIOTUYECKU
1€JeCO00pa3HOro TMOBEACHHUS B OBITY M TPYIOBOM JEITEIIBHOCTH B IEJSIX
COXPaHEHUS CBOETO 3/10POBbsI U OKPYKAIOIIEH MPUPOIHON Cpebl;

— pa3BUTHE MOTHBAllMM K OOYyYEHHUIO, CIIOCOOHOCTEH K CAMOKOHTPOJIO M
CAaMOBOCITUTAHMIO HAa OCHOBE YCBOGHMsI OOILEYEIOBEYECKMX IEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOpY NpO(uUis U HampaBlIEHHOCTU JAajbHEHIIero
oOy4eHus.

Oo1ee 9rcio 4acoB, OTBEAEHHBIX JIJIsl U3YYCHUS XUMHUHU Ha YPOBHE OCHOBHOTO
oOmero oOpa3oBanus, cocrasisier 136 dacoB: B 8 kiacce — 68 yacoB (2 yaca B
HeJlelno), B 9 kitacce — 68 yacoB (2 yaca B HEACIIO).



COAEPXKXAHUE OBYUYEHUA

8 KIIACC

IlepBoHaYaIbHbIC XUMHUYECKHE TOHATHS

[Ipenmer xumuun. Posib XMMHUM B )KU3HU 4€JOBEKAa. XUMHS B CUCTEME HayK.
Tena u BemiecTBa. DU3MYECKHE CBOWCTBA BEUIECTB. ATPEraTHOE COCTOSTHUE
BemlecTB. [loHsAiTHEe 0 MeToax MO3HaHHWS B XUMHUH. UMCThIE BElIECTBA U CMECH.
CriocoObl pa3ziesieHust cMeceil.

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

Xumunyeckas popmyia. BaareHTHOCT, aTOMOB XMMUYECKUX 3JIEMEHTOB. 3aKOH
MOCTOSTHCTBAa cOocTaBa BemlecTB. OTHOCHUTENbHAsE aToOMHasi mMacca. OTHOCUTENbHAs
MOJIEKYJISIpHas Macca. MaccoBas 10151 XUMUYECKOTO 3JIEMEHTA B COEUHEHUH.

KommuecTBo BemectBa. Mosib. MonsipHas macca. B3anMOCBSI3b KOJIMUECTBA,
MacCchbl W 4YHCIa CTPYKTYPHBIX €AMHUI[ BemlecTBa. Pacuérel mo Qopmynam
XUMHUYECKUX COCTUHEHUH.

DuU3NYECKUE U XUMUUYECKHUE SBICHUS. XUMHUUECKas pEakius U €€ MpU3HaKH.
3aKOH COXpAaHEHHsI MacChl BEIECTB. XUMHUYeckue ypaBHeHuUs. Kiaccudukarms
XUMHUUYECKUX PEaKIUi (COeTMHEHMS, Pa3JI0KEeHUS, 3aMEIIeHUsI, OOMEHa).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XMMHUYECKOH IMOCYJI0H, IMpaBuiIamMu paboThl B JJaOopaToOpuu M
npuémMamMu oOpalleHus: ¢ JIabopaTOpHBIM O00OPYJAOBAHUEM, U3YUCHHE U OMHCAHUE
bu3MUecKuX CBOWCTB 00pa3l0OB HEOPraHUYECKHX BEIIECTB, HAOJIOJCHUE
¢u3nueckux (MJIaBJIEHUE BOCKA, TasHUE JbJa, PAaCTUPAHHE caxapa B CTYIIKE,
KUTIEHUE U KOHJEHCALMSI BOJABI) U XUMHUYECKUX (FOPEHHE CBEUH, MPOKAIUBAHUE
MEJTHOM MTPOBOJIOKHU, B3aUMOJICHCTBHE MeJla C KUCJIOTOMN) SBJICHUM, HAOMI0IeHUE U
OMMCaHWE MPU3HAKOB MPOTEKAHUS XMMHUUYECKUX peakiuil (pa3inoKeHue caxapa,
B3aMMOJICUCTBUE CEPHOM KHUCJIOTHI C XJIOPUAOM Oapusi, pa3ioKeHUE TUAPOKCHUIA
menu (I1) mpu HarpeBanuu, B3auMoJIeHCTBHUE kele3a ¢ pacTBopoM conu meau (1),
U3y4YeHUE CIOCOOOB PA3/EJICHHUs] CMECEH: C MOMOIIbI0 MAarHuTa, (UIbTPOBAHUE,
BBITIAPUBAHUE, AUCTHLISAIUA, XpoMaTorpadusi, MPOBEACHNE OYNCTKH MTOBAPEHHOMN
CONM, HaONIOJICHWE W  ONMUCAaHWE  PE3yJIbTaTOB  TPOBEICHUS  OIIBITA,
WUTIOCTPUPYIOIIETO 3aKOH COXPaHEHUs MAacChl, CO3/JaHHME MOJIEJEH MOJIEKYJ
(IL1IapOCTEPKHEBBIX).

BaxHelline npeacTraBuTe 4 HCOPraHUYECKHUX BeLIEeCTB

Bo3agyx — cMech razoB. CocraB Boznyxa. Kucimopon — aineMeHT U mpocToe
BemecTBo. Haxokmenwe kucimopona B Tpupoje, (HU3MYECKHE W XUMHUYECKUE
cBoiictBa (peakuuu ropeHusi). Oxcunbl. [lpumenenue xkucnopona. CrnocoOsbl
MOJIyYeHHUs] Kuciopoda B JabopaToOpuud W TPOMBIIUIEHHOCTUH. Kpyrosopor
Kuciopoaa B mpupoae. O30H — auioTportHas MoAuGUKAIIS KACIOPOoaa.



TennoBoit 3p(HEeKT XMMHUUECKOW peaklnH, TePMOXHUMUYECKUE 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,
bu3nYecKue 1 XUMUYECKHE CBOMCTBA, MPUMEHEHHE, CIOCOOBI MoTyueHus. Kuciors
Y COJIH.

Momnsipabiili 00BEM razoB. PacyéTsl N0 XUMUYECKUM YPAaBHEHUSIM.

Odusnyeckue cBoucTBa BOAbl. Boma kak pactBopuresb.  PacTBOpHI.
HacelllieHHbIE M HEHACBIIIEHHBIE PACTBOPBI. PacTBOPUMOCTH BELIECTB B BOJE.
MaccoBast 10J1 BEIIECTBA B pacTBOpE. XUMHUUYECKUE CBOKMCTBA BOAbL. OCHOBAHUS.
Ponp pacTBOpOB B IIpupoZie€ U B KU3HU 4YeloBeKa. KpyroBopoT BoAbI B IPUPOJIE.
3arpsi3HEHHE NPUPOAHBIX BOA. OXpaHa U OYMCTKA MPUPOIHBIX BOJI.

Knaccudukanusa neopranmdeckux coenuHenuit. Oxcuasl. Knaccudbuxarus
OKCHJIOB:  cosieoOpasyrome  (OCHOBHbIE, KHUCJIOTHBIE, aM(OTEpHbIE) W
HecosieoOpasyromue. Homenknarypa okcuaoB. Dusnueckue U XUMHUYECKUE
CBOMCTBA OKCUJIOB. [lonyueHune okcuaos.

OcHoBanus. Knaccudpukauuss oOCHOBaHMI: WIENOYM W HEPACTBOPHUMBIE
ocHOBaHusA. HomeHkiarypa ocHoBaHuii. PU3UUECKHE U XUMHUYECKUE CBOKCTBA
ocHoBaHuU. [losyyeHre ocCHOBaHUM.

Kucnotel. Knaccudukanus kucnor. Homenknarypa kucior. Ousndeckue u
XMMHUYECKUE CBOWCTBAa KHUCHOT. Psn aktuBHoctm wmetamnoB H. H. bekerosa.
[TonydyeHue KUCIOT.

Conu. HomeHnknarypa coneil. @U3NYECKUE U XUMHYECKHUE CBOWMCTBA COJICH.
[TomyuyeHue conen.

['eneTnueckas CBSI3b MEXKAY KJIACCAMU HEOPTAHUYECKUX COEIUHEHHUM.

Xumuueckuii IKcnepumenm:

KA4EeCTBEHHOE OINPENEIICHUE COAEpKaHUs KUCIOpOAa B BO3AyXe, ITOIYyUYEHHUE,
coOuMpaHue, pacrmo3HaBaHWE W M3YYCHHE CBOWCTB KHUCJIOPOJa, HAOJIIOJCHUE
B3aUMOJICHUCTBUSA BEIIECTB C KHUCJIOPOAOM U YCIOBUS BO3HUKHOBEHUS W
npeKpalieHus ropeHus (moxkapa), 03HakoMJIeHUE ¢ 00pa3liaMu OKCU0B U OITUCAHUE
UX CBOWCTB, MOJy4YeHUE, COOMpAaHHME, pACMO3HABAaHWE W M3YYCHHE CBOWCTB
BOJIOpoJia (ropeHue), B3aumoieiictsue Bogopoaa ¢ okcuaoM meau (II) (BozmoxxHO
WCITOJIb30BAaHUE BUCOMATEPUATIOB), HAOIIOCHIE 00PA3I[OB BEMIECTB KOJINYECTBOM
1 Monb, uccienoBaHHEe OCOOEHHOCTEH pacTBOPEHMs BEIIECTB C Pa3IMYHON
pPacTBOPUMOCTBIO, MPUTOTOBIICHUE PACTBOPOB C ONMPENECIEHHOW MACCOBOM IOJIEU
PacTBOPEHHOIO BEIIECTBA, B3aUMOJACIHCTBHE BOJIbI C MeETaJUlaMH (HAaTpueM u
KaJIbLIUEeM) (BO3MOXXKHO  MCIOJIb30BaHUE BHJIEOMATEpPHANIOB), HCCIEIOBAHUE
00pa3I0B HEOPTAaHMUYECKUX BEIIECTB PA3IMYHBIX KJIACCOB, HAOIOICHUE U3MEHEHHUS
OKpacCKHU UHIUKATOPOB B PACTBOPAX KUCIIOT U LIENOYEH, U3YUYEHHUE B3aUMOICHCTBUS



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

IMepuoauueckuii 3axkoH u Ilepuoguyeckass 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 (IIEJIOYHbIE M MIEIOYHO3EMEIbHbIE METaJUIbl,
raJIOreHbl, UHEPTHBIE Ta3bl). DJIEMEHThI, KOTOPhIE 00pa3yloT aMm(pOTEPHBIE OKCHIbI
Y TUJIPOKCUBI.

[lepnognueckuit 3axoH. [lepuoandeckast cucteMa XUMHUYECKHUX 3JIEMEHTOB /1.
N. Menneneea. Kopotkonepuoanas u jimuHHonepuoanas popmel [epuonnueckoi
cucreMbl xumuueckux sneMeHToB JI. WM. Menneneesa. Ilepuonsl u Tpymimsl.
DU3NYECKUN CMBICI MOPSAKOBOTO HOMEPA, HOMEPOB MEPUOIA U TPYIIIBI JIEMEHTA.

Crpoenne atomoB. CocTtaB aTOMHBIX saep. M3oromnel. DnekTponsl. CTpoeHue
ANEKTPOHHBIX  000JI0OYeK aToMOB TepBbIX 20 XUMHYECKHUX  DJIEMEHTOB
ITepuonnueckoin cucremsl J[. WM. MenneneeBa. XapakTepUCTUKA XMUMHUYECKOIO
AJIEMEHTA I10 ero nosoxeHuro B [lepuoanueckoit cucreme 1. 1. Menaeneena.

3aKOHOMEPHOCTH HW3MEHEHUS paguyca aTOMOB XHUMHYECKUX DJIEMEHTOB,
METAJUIMYECKUX U HEMETAJUTMYECKUX CBOMCTB MO IPyNIIaM U MEPUOIaM.

3nauenue [lepuoanueckoro 3akoHa u [leproanyueckoil CUCTEMbBI XUMUYECKUX
AJIEMEHTOB Ul pa3BUTUsA Hayku W mpaktuku. [[. WM. MenneneeB — yuyéHbli U
IpaKIaHUH.

Xumudeckass cBa3b. KoBajieHTHast (ToJisipHass W HEMOJISIpHAs))  CBSI3b.
DJIEKTPOOTPULIATENILHOCTh XUMUYECKUX 3J1EMEHTOB. IOHHAs CBS3b.

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

Xumuyeckuui IKCnepumenm:

M3yueHHe oO0pasloB BEIIECTB METAVIOB U HEMETAUIOB, B3aMMOJICHCTBHUE
TUJIPOKCHAA LHMHKA C pAacTBOPaMHU KHCJIOT W IIEJIOYEH, MPOBEICHHUE OIBITOB,
WUTIOCTPUPYIOIIUX ~ MPUMEPBI  OKUCIUTEIBHO-BOCCTAHOBUTEIIBHBIX — PEAaKLUN
(ropeHue, peakiuu pa3aoKeHUsl, COeAUHEHNUS).

Mexcnpeomemmnoie ceasu

Peanuzanus MeXNpeaIMETHBIX CBA3€M MPU HM3YYEHUM XUMHUHM B 8 Kiacce
OCYIIECTBJISIETCS. 4epe3 HKCMOJIb30BaHHE KaK OOIUX €CTECTBEHHO--HAYYHBIX
MOHATUM, TaK W MOHATHUM, SIBISIONIUXCS CUCTEMHBIMH JJISI OTJEIBHBIX MPEAMETOB
€CTECTBEHHO--HAYYHOTO LIUKJIA.



OO1ue ecTecTBEeHHO--Hay4HbIe MMOHATHUS: HAY4YHbIN (pakT, TUIIOTE3a, TEOpus,
3aKOH, AaHallu3, CHUHTE3, KIacCHU(PHUKAIUS, T[EPUOJUIHOCTh, HAOIIOACHUE,
HKCIIEPUMEHT, MOJIETMPOBAHUE, U3MEPEHUE, MOJIENb, SIBICHHE.

du3nka: MaTepusi, aTOM, JJIEKTPOH, IPOTOH, HEUTPOH, NOH, HYKJIU]I, U30TOIIBI,
PaIMOAKTUBHOCTh, MOJIEKYJa, SJCKTPUUYECKUN 3apsjl, BEUIECTBO, TENO, O00BEM,
arperaTHoe COCTOSHUE BEIIECTBA, ra3, (PU3UYECKHUEe BETUYMHBI, EIHMHUIIBI
U3MEPEHHUsI, KOCMOC, TUIaHETHI, 3B€3/1b1, CONHIIE.

buonorus: dorocunTes, apixanue, ouocdepa.

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

9 KJIACC

BemecTBo M XUMHMYeECKasi peaKkus

[Tepuoguuecknii 3akoH. [lepuoanueckasi cucreMa XUMUYECKHUX 3JIEMEHTOB /1.
. MenaeneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHUU CBOWCTB
XUMHUUYECKUX PJIEMEHTOB MEPBBIX TPEX NEPUOJIOB, KAJIUSI, KAJIBIUS U UX COCAMHEHUN
B COOTBETCTBUM C TIOJIO)KEHHMEM »3JieMeHTOB B llepuoguyeckoil cucreme u
CTPOEHUEM UX aTOMOB.

CrpoeHre BellecTBa: BHIBl XUMUYECKOW CBSI3U. THIBI KPUCTAIIMYECKHUX
PEIETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT TUIIA KPUCTAJUIMUECKON PEIIETKU U
BHJAa XUMHYECKOU CBSI3H.

Knaccudukanusa 1 HOMEHKIaTypa HEOPraHMYECKHUX BEIIECTB. XHUMHUYECKUE
CBOMCTBA BENIECTB, OTHOCSIIMXCS K PAa3JIMYHbIM KJaccaM HEOPraHUYEeCKUX
COEJIMHEHHI, TEHETUYECKAs CBA3b HEOPraHUYECKUX BEIIECTB.

Knaccudukaiysa XuMAYeCcKUX peakiuii Mo pa3auvyHbIM MPU3HAKaM (110 YUCTy
YW COCTaBy YYacTBYIOLIMX B pPEAKIMH BEHIECTB, MO TEIUIOBOMY 3((deKTy, Mo
WU3MEHEHUIO CTENEHEe OKHUCIEHUS XMMHYECKUX AJIEMEHTOB, IO 00paTUMOCTH, IO
YYaCTHUIO KaTajau3aropa). DK30- U IHIOTEPMHUUYECKUE PEAKIIUU, TEPMOXUMUICCKIE
YpaBHEHUS.

[TonsiTue 0 ckopocTH xumudeckoil peakuuu. llonstre 00 oOpaTUMBIX H
HEOOPATUMBIX XUMUUYECKUX peakiusix. [IoHsATHEe 0 TOMOTeHHBIX M IeTepOTCHHBIX
peakuusx. [lonstue o karanuse. [lonsTne 0 xXumMruyeckoM paBHoBecuu. DakToOpBbI,
BIIMSAIONIME HA CKOPOCTh XMMHYECKOW PEAKIMU U TMOJOXKEHUE XUMHUYECKOTO

PaBHOBECHS.
OKHCIUTETbHO-BOCCTAHOBUTENIbHBIE  PEAKIMM,  AJIEKTPOHHBINM  OanaHc
OKHUCIIUTEIILHO-BOCCTAHOBUTENIBHON ~ PEaKIMH. CocraBiieHME  ypaBHEHHUI

OKHCIITEIbHO--BOCCTAHOBUTEIbHBIX ~ PEAaKIMid C HUCIOJB30BAHUEM  METONa
3JIEKTPOHHOTO OaaHca.



Teopus 3NEKTPOIIUTHYECKON JUCCOUALUU. DIEKTPOJIUTHI U HEAIEKTPOIUTHI.
Karnonel, aHMOHBI. MeXaHU3M AMCCOLMALMM BEIIECTB C Pa3IMYHBIMU BUIAMU
XUMUYECKOH cBsi3U. CTeneHp Auccouranui. CHUIbHBIE U CIA0bIE 3JIEKTPOJIUTHI.

Peakuuu noHHOro oOMeHa. Y cioBusl MPOTEKaHUs PeaKIMil HOHHOTO OOMEHa,
IIOJIHBIE M COKpalIEHHBIE HOHHBIE ypaBHEHUs peakuuid. CBolicTBa KHUCIOT,
OCHOBAHMI U COJIEW B CBETE MPEICTABICHUN 00 AIEKTPOIUTHIECKON TUCCOIUALUY.
KauecTBeHHbIE peakiiuu Ha MOHBI. [IoHATHE O THIpONIM3E CoNEl.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHUE C MOJEISIMU KPUCTALIMYECKUX PEHIETOK HEOPraHMYECKHUX
BEUIECTB — METAJUIOB U HEMETaUIOB (rpadura M anmasza), CIOKHBIX BEILECTB
(XxJopuaa HaTpus), UCCIEAOBAHUE 3aBUCUMOCTH CKOPOCTH XUMUYECKON PEAKIIMHU OT
BO3JICUCTBHSl  Pa3IMYHBIX  (PAKTOPOB, HCCIEIOBAHUE  AJIEKTPONPOBOJIHOCTH
PacTBOPOB BELIECTB, IpOLECCa AUCCOLUAIIMY KUCIIOT, LIeJIouel U coJiel (BO3MOKHO
UCIIOJIb30BaHUE BUAECO MATEPUAJIOB), MPOBEJIEHUE OIBITOB, WILTIOCTPUPYIOIIMX
NPU3HAKKM TNPOTEKAHMsS peakuil HMOHHOro oOmeHa (oOpa3oBaHHE OCalKa,
BBIJICJICHHE Ta3a, 0Opa30BaHUE BOJIbI), OIBITOB, WJUIFOCTPUPYIOLIIUX MPUMEPHI
OKHUCJIUTENIbHO-BOCCTAHOBUTENBHBIX PEAKIM (FOpEeHUe, pPEeaKuu pas3lIoKeHUs,
COCUHEHMsI), pAacllO3HABAaHME HEOPraHMYECKHX BEUIECTB C  IOMOIIBIO
KAuECTBEHHBIX PEaKIMil Ha HOHBI, pELIEHUE SKCIIEPUMEHTAIBHBIX 33/a4.

HemeTaJuibl 1 X cOeIMHEHUS

OO6mast xapakTepucTuka rajgoreHoB. (OCOOEHHOCTH CTPOCHHS AaTOMOB,
XapakTepHble CTeneHu okuciaeHus. CTpoeHue u (U3NYeCKHue CBOMCTBA MPOCTHIX
BEILIECTB — TAJIOTEHOB. XMMHUUYECKHE CBOMCTBA HA MMPUMEPE XJIopa (B3aUMOICHCTBUE
C MeTajulaMM, HEMeTaJlaMH, Hiesnodamu). Xuopoonopod. ConsHas KHUCIOTa,
XMMHUYECKME CBOMCTBA, IOJIy4YeHUE, TMpuMeHeHue. [lelicTBue xyopa u
XJIOPOBOJOPO/Ia HA OPTaHU3M 4YeJIOBeKa. BaskHel e X10puabl U UX HAXO0XKIECHUE B
IIPUpPOJE.

O6mast xapaktepuctuka smeMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTepHble cTerneHu okucieHus. CtpoeHue u (U3MUYECKUEe CBOMCTBA
MPOCTHIX BELIECTB — KUCIOPOAA U cepbl. AJUTOTPOIHbIE MOAU(UKAIIMN KUCIOPOIa
U cepbl. XuMuyeckue cBoilicTBa cepbl. CepoBOIOPOJ, CTpOCHUE, (PU3HUECKHE U
XUMUYECKHE CBOMCTBA. OKCHIBI CEpbl KaK MPEICTABUTEIN KUCIOTHBIX OKCHJIOB.
Cepnas kucnoTa, pU3NYeCKue U XUMUYECKUE CBOMCTBA (00IIMe KaK MPEeACTaBUTENS
KJlacca KUCIOT U crnenuduyeckue). XUMHUECKUE PEaKIMH, JIeKallue B OCHOBE
MPOMBIIIUIEHHOTO CHOcOo0a MOMy4YeHUsi CepHOM KHUCHOThl. [IpumeHeHue cepHoit
kucaoTbl. COJMM CepHOM KHUCIIOTHI, KadeCTBEHHAs peakuus Ha CyJb(aT-HOH.
Haxoxnenue ceppl M €€ COeNMHEHUMM B Ipupoae. XUMHUYECKOE 3arpsA3HEHUE
OKpYXalolel Cpelbl COECOUHEHUSIMHU cepbl (KHUCIOTHBIE JOXKAM, 3arps3HEHHE
BO3/lyXa U BOJOEMOB), CIIOCOOBI €r0 MPEIOTBPALLICHHUS.



OOmast xapakrepucTuka 37aeMeHTOB VA-rpynmnbel. OcoOOEHHOCTH CTPOCHUs
aTOMOB, XapaKTEPHbIE CTENEHH OKHCIEHUA. A30T, paclpOCTPaHEHHUE B MPHUPOJE,
dusznyeckue U XxuMudeckue cBoicTea. Kpyrosopor a3ora B mpupone. AMMHaK, ero
bu3nUecKue 1 XUMUYECKHUEe CBOMCTBA, MOyuyeHrue U npuMeHenue. Cou aMMOHUS,
ux QU3NUECKUE U XUMUYECKUE CBOWMCTBA, MpUMeHeHHe. KauecTBeHHas peakiius Ha
MOHBI aMMOHHS. A30THas KHCIOTa, €€ TMoNydyeHue, (U3MYecKHe M XUMHUYECKHE
CBOiiCTBa (0OmMEe Kak TMpEeACTaBUTENS Kilacca KHUCIOT U CHenu(pUIEcKue).
Hcnonb3oBaHre HUTPATOB U COJIEH AMMOHHMSI B KAYECTBE MUHEPATIbHBIX YIOOpEHUH.
XUMHUYECKOE 3arps3HEHUE OKPYKAIOIICH Cpelibl COeTMHEHUSIMU a30Ta (KUCIOTHBIC
JOK]IA, 3arps3HEHUE BO31yXa, MOYBBl M BOJOEMOB). Docdop, alIOTPOMHBIC
Moaudukauuu docdopa, puznueckne U xumudeckue cpoiictBa. Oxenn gocdopa
(V) u dochopnas kucnora, puznueckue M XUMHYECKHUE CBOWUCTBA, MOJy4YCHUE.
Hcnonp3oBanue ¢pocdaToB B KaUECTBE MUHEPAIbHBIX YA00pEHUH.

OOmast xapaktepuctuka 31eMeHToB [VA-rpynnbl. OcoO€HHOCTH CTPOEHUs
aTOMOB, XapaKTE€pPHbIE CTENIEHN OKUCIEHUS. Y TIIEpO/1, AITIOTPOIHbIE MOIU(DUKALUH,
pacnpocTpaHeHUe B IPUPOAE, PU3NUECKUE U XUMUYECKHUE CBOMCTBA. AJCOpOLHSL.
Kpyrosopor yrimepona B mnpupoae. Okcuabl yriaepoja, UX (U3HYECKUE U
XUMUYECKUE CBOMCTBA, JEHCTBUE HA JKUBBICE OPraHuW3Mbl, [OJIyYCHUE U
IpUMEHEHHE. DKOJIOTUYEeCKUe MpoOIeMbl, CBA3aHHbIe ¢ okcuaoMm yraepoaa (IV),
TUI0TE3a TJ00aJBHOTO MOTEIJICHUsI KJIMMaTa, MapHUKOBBIM 3¢ dekT. YronbHas
KHCIIOTa U €€ COolM, UX (PU3MYeckue M XMMUYECKHE CBOMCTBA, MOJIyYEHHE U
npumeHenue. KadecTBeHHass peakiusi Ha KapOoHaT-woHBI. Mcmonb3oBaHue
KapOOHATOB B OBITY, METUILIMHE, IPOMBIIIJIEHHOCTH U CEJIbCKOM XO341CTBE.

[lepBoHavasbHBIE TTOHATHS 00 OPTaHUYECKUX BEIIECTBAX KaK O COSTUHEHUSIX
yriaepoja (MeTaH, 3TaH, 3TUJIEH, alleTUIIEH, TaHOJI, INIMIIEPUH, YKCYCHAs! KHCIIOTA).
[IpupogHbple HMCTOYHUKK YTIEBOAOPOAOB (yrojib, MPUPOJIHBIA Ta3, HEPTH),
MPOJYKTHI WX TmepepaboTku (OC€H3MH), UX POJb B OBITY U TPOMBIIUICHHOCTH.
[TonsiTHe 0 OMOJIOTMYECKN BaXKHBIX BEIIECTBAX: KUpax, OeNkax, yrieBojax — U ux
poid B OKM3HM 4eloBeKa. MarepualbHOEe €AMHCTBO OpPraHUYECKUX U
HEOPTaHUYECKUX COCTMHEHUH.

Kpemuwuii, ero ¢usuueckne u XUMHYECKHE CBOWCTBA, TMOJIYYCHHE U
npuMmenenue. CoequHeHus KpeMHus B npupoze. O61re npeacTaBieHus o0 OKcuie
kpemuus (IV) u xpemuueBoit kucnore. CUIUKATHI, UX UCIOJIB30BAHUE B OBITY, B
POMBINIICHHOCTH. BakHelme cTpouTenbHbIe MaTepHalbl: KEpaMHKa, CTEKIIO,
IEMEeHT, OeToH, kene300eToH. I[lpobiembl 6€30MacCHOTO  MCIOJIb30BaHUS
CTPOUTEIHHBIX MATEPHAJIOB B MIOBCETHEBHON KU3HHU.

Xumuueckuii IKCcnepumenm:

W3y4eHUE 0Opa3IOB HEOPTaHWYECKHUX BEIIECTB, CBOWCTB COJITHOW KHCIIOTHI,
MPOBE/ICHUE KAUeCTBEHHBIX PEAKIMN Ha XJIOPUJ-MOHBI U HAONIOJCHUE MPU3HAKOB



UX TPOTEKaHMs, OMBITHI, OTpa)karouiue (QU3MUYecKue U XUMHUYECKHE CBONCTBA
TraJOr€HOB M WX COEIMHEHHH (BO3MOXKHO HCIIOJb30BAaHUE BHUAEOMATEPUATIOB),
O3HAKOMJIEHHUE ¢ 00pa3liaMu XJIOPUAOB (TAJIOT€HUIOB), 03HAKOMJICHHE C 00pa3aMu
ceppl U €€ COEAUHEHUSMU (BO3MOXXHO HCIOJB30BaHUE BHJIEOMATEPHAIIOB),
HaOJI0ICHHUE TIpoliecca 00YIIIMBaHUs caxapa MoJl JEHCTBUEM KOHIIEHTPUPOBAHHOM
CEpHOM KHCIIOTBI, U3YYEHUE XUMUUYECKHX CBOMCTB Pa30aBIE€HHON CEPHOI KUCIIOTHI,
IpOBEJCHIE KaYEeCTBEHHON peaklvy Ha Cyib(haT-uOH U HAOII0eHIe TpU3HaKa e
MpPOTEKaHUs, O3HAKOMJIEHHE ¢ (PU3UYECKUMU CBOWCTBaMH a30Ta, ¢ocdhopa U uUx
COEJIMHEHU (BO3MOKHO HCIIOJIb30BAaHUE BUICOMATEPUAJIOB), 00pa3liaMH a30THBIX
u ¢dochopHbIX yIoOpeHui, MmojlydeHne, coOOMpanue, paclio3HaBaHUEe U U3yYEHUE
CBOMCTB aMMMaKa, NPOBEACHUE KAYECTBEHHBIX PEAKIWM HAa HOH aMMOHHUSA M
dochaT-MOH W HU3yYEHUE MNPU3HAKOB HMX TMPOTEKAHMS, B3aAUMOJICHCTBHE
KOHIIEHTPUPOBAHHOM a30THOM KHCIOTHI C MeAbl0 (BO3MOXKHO HCIOJIB30BaHUE
BHJICOMATEPUAIIOB), HW3YYCHHE MOJENEH KPHUCTAUIMYECKUX PEIIETOK anMasa,
rpadura, (QymiepeHa, O3HAKOMIICHHE C MPOILECCOM aJICOPOIIMU PaCTBOPEHHBIX
BEILIECTB AKTUBHPOBAHHBIM YIVIEM M YCTPOWCTBOM IIPOTHBOTras3a, NOJIyYEHUE,
coOupaHue, pacrio3HaBaHWE M U3YUYEHUE CBOMCTB YIJIEKMCIIOrO Ta3a, MPOBEACHHE
KaueCTBEHHBIX PEaKIMil Ha KapOOHAT M CUJIMKAT-UOHBI U U3YYCHHUE MPU3HAKOB HX
IIPOTEKAHMs, O3HAKOMJICHHME C IPOAYKIMEH CWIMKATHOW HPOMBILIJIEHHOCTH,
pelIeHrne JKCIEPUMEHTAIBHBIX 3aJa4 MO TeMe «BaHeWlne HEMEeTauibl U HUX
COETUHEHUS.

MeTtasiibl U X COCAUHEHUSA

OO11ast XapakTepUCTUKA XMMHUECKHUX 3JIEMEHTOB — METAJUIOB HA OCHOBaHUU
ux noyioxkeHuss B llepumogmueckor cucreme xumuyeckux siaemeHtoB . U.
MenpeneeBa u ctpoeHusi atToMoB. CTpoeHue MeTauioB. MeTtamnyeckas CBs3b U
METAJUIMYECKAsT ~ KPUCTAJUIMYECKass  PEIIETKA.  ODJIEKTPOXUMUYECKHH  pAX
HaMpsHKeHUH MeTawioB. Ou3nyeckne U XUMUYECKHUe CBOMCTBA MeTaiioB. OOmue
ciocoObl mosydeHus MeTayioB. lloHATHE O KOPpPO3MH METAIOB, OCHOBHBIE
CIOCOOBI 3aIUTHI X 0T KOppo3uu. CruiaBsl (CTallb, UYyTYH, JIOPATIOMUHUN, OpPOH3a)
U UX MPUMEHEHUE B OBITY U IPOMBIIIIEHHOCTH.

[[lemounble MeTambl: ONOXKeHHe B [lepruonnueckoil cucTeMe XMMHUYECKUX
anemeHToB . 1. MenneneeBa, CTpO€HHE MX aTOMOB, HAaXOXJIEHUE B IPUPOJE.
du3nuecKkue U XMMHUYECKUE CBOMCTBA (Ha mpuMmepe Hatpus U Kanus). OKCuasl 1
TUAPOKCUABl HAaTpusi W Kauus. [IpuMeHeHHWe IIEeNOYHBIX METAUIOB M HX
COEJIMHEHUMH.

[Ilenoyno3emenpHble METAUIBl MarHud W KaJdbUHUM: TIOJOKEHUE B
[lepnognueckon cucremMe xumuueckux anemMeHnToB /1. . Menneneesa, crpoenue ux
aTOMOB, HaXOXJeHnEe B pupoje. Pu3ndecKkue U XUMUYECKHE CBOWCTBA MarHus 1



KaJiblusl. BaxkHeiiire coeJuHeHns KabIus (OKCU, TUAPOKCUI, COH). ZKECTKOCTD
BOJIBI M CTIOCOOBI €€ yCTpaHEeHHS.

AmmoMuHUN: TIoJiokeHue B [lepuoandeckoit cucteMe XMMUYECKUX SJIEMEHTOB
. . MenpgeneeBa, CTpoEHHE aTtoma, HaxXOXAcHWE B mpupoae. Pusnmueckue u
XUMHUYECKHE CBOMCTBA aIFOMUHMSA. AM(OTEpHBIC CBOMCTBA OKCHJIA U THAPOKCHIA
ATIOMUHHSL.

Keneso: nonoxenne B [lepuoguueckoi cucreme XMMHYECKUX 3JIEMEHTOB /1.
N. MenaeneeBa, CTpOEHHE aTOMa, HaxXOXKJIeHUE B mpupoac. PuU3MUYECKUE WU
XUMHYECKHE CBOMCTRA kene3a. OKCUIbI, TUIPOKCUIBI U cou xkenesa (11) u xenesa
(IIT), ux cocraB, CBOMCTBA U MOJyUYCHHE.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHME ¢ o00pa3llaMd METAJIOB U CIUIABOB, HUX (HU3UYECKUMU
CBOMCTBAMHU, H3yUYCHHE  PE3yJbTAaTOB  KOPPO3UHM  METAIOB  (BO3MOXKHO
HCIIOJIb30BAaHUE BHJIEOMATEPHAIOB), OCOOCHHOCTEH B3aUMOJICUCTBUS OKCHIA
KaJIbI[USI W HATpus C BOJOH (BO3MOXKHO HCIIOJB30BaHUE BHJICOMATEPUATIOB),
HCCIICIOBAHUE CBOMCTB KECTKOM BOJIBI, MTPOLECCAa TOPEHUS KeJe3a B KUCIOPOJE
(BOBMOXKHO  KCMOJIb30BAHHE  BHUJIEOMATEPUANIOB), MPU3HAKOB  MPOTEKAHUS
Ka4eCTBEHHBIX PEAKIINI HAa MOHBI: MAarHUs, KaJIbIM, aJTFOMAHMS, [TUHKA, skenne3a (II)
n xenesa (II), menu (II), HabGmrogeHNME W omMHMCaHWE IPOIECCOB OKpAIIUBAHUS
MJJaMEHH MWOHAaMU HATpus, KaJlus U Kaiblusg (BO3MOXHO HCIOJIb30BaHUE
BUJICOMATEPUAIIOB), UCClieI0BaHuE aM(OTEPHBIX CBOMCTB TUAPOKCHUIA ATTFOMUHUS U
TUJIPOKCHJIA [IMHKA, PEIICHUE SKCIIEPUMEHTAIBHBIX 3a7ay no TeMe «Baxnenmme
METaJJIbl U KX COCIUHEHUS.

XuMHS M OKPYXKAOLIAS cpeaa

BemecTtBa m marepuansl B IMOBCEAHEBHOW »XKU3HM YeloBeKa. besomacHoe
MCIIOJIB30BaHME BEILECTB M XMMHUYECKUX peakuuil B ObITy. [lepBasi momoinb npu
XAMUYECKUX 05KOTaxX U OTPABJICHUSX.

XUMUYECKOE 3arpsi3HEHHE OKpYKaroUehd cpefbl (mpelesibHas JO0MyCcTUMast
KOHIIEHTpalus BemecTs, nainee — [1/1K). Poab xumMuu B pemieHun dK0JIOrHYECKUX
npooiem.

Xumuueckuii IKcnepumenm:

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

Mexcnpeomemmnoie ceasu

Peanuzanusa MeXnpeaIMETHBIX CBA3CH MpU HM3YYEHHM XUMUHM B 9 Kiacce
OCYIIECTBJISIETCSL 4Yepe3 HCIOJIb30BAaHUE KaK OOIMHUX €CTECTBEHHO-HAYYHBIX
MOHSATUHN, TAK U MOHSATUM, SIBJISIIOIINXCS CUCTEMHBIMH ISl OTAEIBHBIX MPEIMETOB
€CTECTBEHHO--HAYYHOTO LIUKJIA.



OOmme ecTeCTBEHHO-HAYYHbIE TOHSATHSA: HAy4YHBIN (DaKT, TUMOTE3a, 3aKOH,
TEOpWsl, aHallM3, CHHTE3, KIacCCH(PUKAIMs, TEePUOJANIHOCTh, HAOIIOICHUE,
OKCIIEPUMEHT, MOJCIIUPOBAHUE, HW3MEPEHHE, MOJIeb, SBICHUE, MapHUKOBBIN
s PeKT, TEXHOIOTHS, MaTEPHUAIIBI.

®duszrka: Matepus, aToM, JJIEKTPOH, MPOTOH, HEUTPOH, HOH, HYKJIUI, U30TOIIbI,
pPaiiOaKTUBHOCT, MOJIEKYya, AICKTPUICCKUN 3aps, MIPOBOTHUKH,
MOJyIPOBOJHUKU, AUDICKTPUKH, (POTODIEMEHT, BEIIECTBO, TEIO0, OOBEM,
arperaTHO€ COCTOSTHUE BEIIECTBA, ra3, paCTBOP, PACTBOPUMOCTh, KpUCTATIINYECKasl
peméTKa, CruiaBbl, (PU3MUYECKHE BEIUYUHBI, €IUHUIBI W3MEPEHHS, KOCMHYECKOE
MPOCTPAHCTBO, IJIAHETHI, 3BE3/1b1, COJHIIE.

buonorusi: ¢orocuHTes, npIxaHue, OMocdepa, IKOCUCTEMA, MHUHEPAIbHBIE
yI0OpeHus, MUKPOAJIEMEHTBI, MAKPOIJIEMEHTHI, TNTATEIbHBIC BEIIECTBA.

['eorpadus: atmocdepa, ruapochepa, MUHEPAIbI, TOPHBIE IIOPO/IbI, TOJIE3HbIE
HCKOIIaeMbI€, TOILJIUBO, BOJIHBIE PECYPCHI.



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

JIMYHOCTHBIE PE3YJIBTATBI

JIMYHOCTHBIE PE3yJIbTaThl OCBOEHHUS IPOrpaMMbl OCHOBHOI'O  OOIIEro
oOpa3oBaHMsI JOCTUTAIOTCS B XoAe OOydeHHs XHMHUU B €IUHCTBE y4eOHOU U
BOCIIUTATENBHOUN JIEATEIIBHOCTH B COOTBETCTBUU C TPAJULMOHHBIMA POCCUHUCKUMU
COIL[MOKYJIbTYPHBIMH M JTYXOBHO-HPAaBCTBEHHBIMHU IIEHHOCTSIMU, IPUHSTBIMU B
oOlIeCTBE MpaBUJIaMU U HOpPMAaMHU I[OBEJEHUS U CHOCOOCTBYIOT Ipolieccam
CaMOINO3HAHUs, CAMOPA3BUTHUS U COLIMAIIA3ALIMN O0yYarOIIHNXCS.

JIMYHOCTHBIE  pe3yJbTaTbl  OTPAXKalOT  TOTOBHOCTh  OOYyYaroIIUXCS
PYKOBOJICTBOBaTbCS ~CHUCTEMOM TMO3UTHBHBIX ILIEHHOCTHBIX OPUEHTAUHUN W
pacCIIMPEHUE OIBITA AESITEIBHOCTH Ha €€ OCHOBE, B TOM YHUCJIE B YACTH:

1) maTprmoTH4YeCcKOro BOCIMTAHUA:

LIEHHOCTHOTO OTHOLIEHUS K OT€YECTBEHHOMY KYJIBTYPHOMY, HCTOPUYECKOMY
M HAy4YHOMY HACJIECAWI0, NMOHWMAaHUS 3HAYEHHUS XMMHUYECKOM HAYKH B KU3HU
COBPEMEHHOr0 OOIIECTBA, CIIOCOOHOCTH BIJIAJETh JOCTOBEPHON MH(popMaluei o
MEPENOBbIX JOCTUXKEHUSIX W OTKPBITUSX MHUPOBOM M OTEUECTBEHHON XHMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 YCTPOMCTBE MUpPA U OOILIECTBA;

2) rpakIaHCKOr0 BOCIIMTAHMSA:

MPEACTABICHUSI O COLUMAIBHBIX HOpPMax M MpaBUJIaX MEKINYHOCTHBIX
OTHONIEHUH B KOJUIEKTUBE, KOMMYHUKATUBHONW KOMIETEHTHOCTU B OOIIECTBEHHO
MOJIC3HOM,  Y4EOHO-MCCIIEAOBATENbCKOM, TBOPYECKOM W JIPYTUX  BHJIAX
NeATEIbHOCTH, TOTOBHOCTH K Pa3HOOOpPAa3HOM COBMECTHOW NEATEIbHOCTH MpU
BBITIOJTHEHUU Y4YeOHBIX, TO3HABATEIBHBIX 3aJay, BBINOJTHEHUA XUMHYECKUX
HKCIIEPUMEHTOB, CO3/JaHUU YYEOHBIX TPOEKTOB, CTPEMJICHUS K B3aMMOTIOHUMAHUIO
¥ B3aMOITOMOIIH B MPOIIECCE 3TOM yUEeOHOM NesTeIbHOCTH, TOTOBHOCTH OLICHUBATh
CBO€ TOBEJACHHWE W TMOCTYNKM CBOUX TOBApHUIIEH C TO3UIMKM HPABCTBEHHBIX U
IIPABOBBIX HOPM C YYETOM OCO3HAHHMSI TIOCIIEICTBUM MTOCTYIKOB;

3) HEHHOCTH HAYYHOT'0 MO3HAHUSA:

MHPOBO33PEHYECKHUE TPEICTABICHUSA O BEIIECTBE M XMUMHYECKOW DPEaKILMH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO DPa3BUTHsA HAyKUM U COCTAaBIISIOLIUE
OCHOBY JIJI1 IOHUMaHUsI CYIIHOCTH HAYYHOW KapTHHBI MUpPaA, MPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pa3BUTHS NPUPOIbI, B3aUMOCBA3AX YEJIOBEKA C
MIPUPOTHOM CPENOM, O POJIM XUMHUHU B TO3HAHUHU 3TUX 3aKOHOMEPHOCTEM;

MO3HABATENIbHBIE MOTHBBI, HAIPABJICHHBIC HA MOJYYEHHUE HOBBIX 3HAHUU MO
XUMUHU, HEOOXOIMMBIE I OOBSICHEHUS HAOJFOMAEMBIX TPOIECCOB W SIBIICHUH,
MO3HABATENIbHOM, MH(DOPMAIMOHHOW M YHUTATEIbCKOM KyJIbTYpbhl, B TOM YHCIE
HABBIKOB CaMOCTOSITEJIbHOM paloThl C Yy4eOHBIMU TEKCTaMM, CIPABOYHOU



JUTEPATYPOH, JTOCTYMHBIMA TEXHHYECKHUMHU CPEACTBAMU HWH()OPMAIMOHHBIX
TEXHOJIOTHH;

WHTEpPEC K OOYyYCHHMIO M TO3HAHWIO, JIFOOO3HATEIBHOCTh, TOTOBHOCTH H
CIIOCOOHOCTh K CaMOOOpa30BaHMUIO, IPOCKTHOM M  HCCIIEIOBATEIIbCKOMN
JeATEIIBHOCTH, K OCO3HAaHHOMY BBIOOPY HANpaBJICHHOCTH U YPOBHsS OOy4eHHUS B
JIaTbHEHIIIEM;

4) popmupoBaHus KyJbTyPbl 310POBbSI:

OCO3HAHWE IIEHHOCTH W3HU, OTBETCTBEHHOIO OTHOIICHUS K CBOEMY
3I0POBBIO, YCTAHOBKM Ha 3JI0pPOBBIM 00pa3 JKU3HU, OCO3HAHHE TMOCJIEICTBUN W
HETIPUATHE BPEIHBIX MPUBBIYEK (YIOTPEOICHUS alIKOTOJIs, HAPKOTUKOB, KypEeHHS),
HEOOXOJMMOCTH COOMIOJICHUSI MpaBui O€30MaCHOCTH TpU  OOpalleHuu ¢
XUMHUYECKUMHU BEIIECTBAMU B OBITY U PEabHOMN KU3HU;

S) TpyA0BOro BOCIIUTAHUS:

MHTEpEC K MPAKTUUYECKOMY U3yUYeHHUIO TTpodeccuil 1 Tpyaa pa3auyHoro poja,
YBaKEHHE K TPYAY U pe3ysibTaTaM TPYJ0BOM JAEATEIHOCTH, B TOM UKCIIC HA OCHOBE
NPUMEHEHUSI  TMPEAMETHBIX  3HAHWMM 1O  XHMMHHM, OCO3HaHHBIA  BBIOOD
WHJMBUAYAJIbHOU TPACKTOPUHU MPOJIOHKEHUS 00pa30BaHUsl ¢ yUETOM JTUYHOCTHBIX
WHTEPECOB U CIIOCOOHOCTH K XMMUU, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH,
yCcrenrHon npodeccnoHaabHON IeSITSIFHOCTH U Pa3BUTHS HEOOXOIUMBIX YMEHHH,
TOTOBHOCTh aalITUPOBATHCS B TPOJPECCHOHATBLHOM Cpejie;

6) PK0JIOTHYECKOr0 BOCIUTAHMS:

HKOJIOTHYECKH I1eJIecO00pa3HOe OTHOIICHHUE K TPUPOAE KaK UCTOYHUKY KU3HU
Ha 3emJie, OCHOBE €€ CyIIECTBOBAHMS, IOHMMAHUE LIEHHOCTH 3JI0POBOTO H
O0e3omacHOro oOpas3a >KM3HU, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
(bU3NYEeCKOMY M TICUXMYECKOMY 3J0pPOBbIO, OCO3HAHUE IIEHHOCTH COOJIOJICHUS
npaBuJ 0€30MacHOTO MOBEICHUSI PU padOTE C BEIIECTBAMU, a TAKKE B CUTYaIUsIX,
YTPOKAIOIMIMNX 3J0POBbIO U KU3HU JIIOAEH;

CIIOCOOHOCTH TPUMEHSATHh 3HAHUS, MOJIy9aeMble MPU MU3YYCHUH XUMUHU, IS
pelIeHus 3a7a4, CBSI3aHHBIX C OKPYKAIOUIEN TTPUPOIHON CPEIOH, IS TTOBBIICHUS
YPOBHSI  DKOJIOTMYECKOM  KYJBTYphI, OCO3HAHHUS TJIOOAJIBLHOTO  XapakTepa
HKOJIOTUYECKUX MPOOJEM M IMyTed WX PEIIeHUs MOCPEICTBOM METOJI0B XMMUH,
HKOJIOTHYECKOTO MBIIIJICHUS, YMEHUSI PYKOBOJICTBOBATHCSI UM B MO3HABATEJILHOM,
KOMMYHUKATUBHOM Y COLMAJIbHOM ITPAKTHKE.

METAINPEIMETHBIE PE3YJIbTATHI

B cocraBe wMeTanmpeaMETHBIX pE3yJbTATOB BBIICIAIOT 3HAYUMBIC IS
dbopMHpOBaHUS MUPOBO33pEHUS 00IIIEHAYIHbBIC TIOHSTHS (3aKOH, TEOPHS, IPUHITHII,
runore3a, ¢akT, CHCTEMa, TPOIECC, OHKCICPUMEHT U JPYroe.), KOTOphIe
WCITOJIB3YIOTCSI B €CTECTBEHHO-HAYYHBIX YYCOHBIX TPEIMETax W TO3BOJISIIOT Ha
OCHOBE 3HAHUW W3 3TUX MPEaMETOB (OPMHUPOBATH MPEACTABICHHUE O IEIOCTHOMN



HAyYHOW KapTUHE MHPA, U YHUBEpCAJIbHbIC YUeOHbIC NEUCTBUS (MIO3HABATEIbHBIC,
KOMMYHUKATHBHBIC, DPETYJISATHBHBIC), KOTOpPHIE 00ECIeUnBarOT (OPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IUUIAHUPOBAHUIO M OCYIIECTBICHUIO y4eOHOMU
JIEATESIILHOCTH.

Ilo3HaBaTe/ibHbIE YHUBEPCAJIbHBIE YUeOHbIe HeiiCTBUS

ba3oBble JJornueckue aAelicTBUA:

YMEHHUSI HCMOJB30BaTh MNPUEMBI JIOTUYECKOTO MBIIUJIEHUS TPU OCBOCHUU
3HAHUMN: PACKPBIBATh CMBICT XUMHUYECKUX MOHSATHUM (BBIACISATh UX XapaKTEPHbIC
MPU3HAKK, yCTaHABJIMBAaTh B3aUMOCBSI3b C JPYTMMHU TOHSATHSIMH), HCIIOJIb30BaTh
MOHATHUS JIJIs1 OOBSICHEHUS OT/ICIbHBIX (PAKTOB U SIBJICHHM, BRIOUPATh OCHOBAHUS U
KpUTEpUM ISl KJIACCU(PUKAIIMU XUMHUYECKUX BEIIECTB U XUMUUYECKUX PEaKIui,
YCTaHABJIMBATh MPUYUHHO-CJICICTBEHHBIE CBSI3M MEXKIYy OOBEKTaMH HW3Yy4YCHWS,
CTPOUTH JIOTUUECKHE PACCYXIAeHUS (MHAYKTHUBHBIC, JICTYKTUBHbBIC, [0 aHAJIOTHH),
JienaTh BRIBOJIBI M 3aKIIOUCHUS

YMEHHUE TMPUMEHSITH B TIpOIECCe TMO3HAHMUS TMOHATUSA (TIPEAMETHBIE W
METaNnpeIMETHBIC), CAMBOJIUYECKHE (3HAKOBBIC) MOJIECTU, UCTIOJIb3yEMbIC B XUMUH,
peoOpa3oBbIBATH MIMPOKO MPUMEHSIEMbIE B XUMUU MOJEIbHBIE MPEICTABICHUS —
XUMHUYECKUH 3HAK (CHMMBOJI DJIeMEHTa), XUMHYecKas ¢GopMmylia U YpaBHEHHE
XUMHUYECKON PEeaklMy — MPH PEIICHUHM y4eOHO-TTO3HABATEIbHBIX 33J1ad, ¢ YIETOM
ATUX MOJICTBHBIX MPEJCTABICHUI BBISBIATh U XapaKTEpU30BaTh CYIIIECTBEHHbIC
MPU3HAKUA U3y4aeMbIX OOBEKTOB — XUMHUUYECKUX BEIIECTB U XUMHYECKUX PEAKIIUM,
BBISBJIATE  OOIIME  3aKOHOMEPHOCTH, IPUYMHHO-CICJACTBCHHBIC CBSI3M U
MPOTHUBOPEUMS B U3yUaEMbIX MPOIIECCaX U SBJICHUSX.

ba3oBble ucciieoBaTe/IbCKHeE AeliCTBUS:

YMEHHE HCIOJIb30BaTh IMOCTABJICHHBIE BOMPOCHI B KAueCTBE HHCTPYMEHTA
MO3HAHUS, @ TAK)KE B KAYECTBE OCHOBBI ISl (JOPMUPOBAHUS TUIIOTE3BI IO TTPOBEPKE
MPAaBUJILHOCTH BBICKA3bIBAEMbBIX CYXKJICHUH;

PUOOPETEHUE OIBITa 110 TUTAHUPOBAHUIO, OPTaHU3AIMH M IPOBEICHHUIO
YYCHUYECKUX OKCIEPUMEHTOB, yMEHHE HaOIaaTh 3a XOJ0M Mpoliecca,
CaMOCTOSITEJILHO MPOTHO3UPOBATH €ro pe3ynbTaT, popMyaupoBaTh 0000IICHUS U
BBIBO/IbI 110 Pe3yJibTaTaM MPOBEAEHHOTO OIbITa, UCCIICIOBAHUS, COCTABISATh OTUET
O MPOJIeTTaHHOM padoTe.

Pabora c nunopmanueii:

yMEHHUE BBIOMpATh, AHAIMU3UPOBATH W HWHTEPIPETUPOBATH HUHGPOPMAIUIO
Pa3IMYHBIX BUJIOB U (OPM MPEACTABICHUS, MMOTYyYaeMyI0 U3 Pa3HbIX UCTOYHHKOB
(Hay4HO-TIOMYyJISIpHAsl  JIUTEpaTypa XUMHYECKOTO COJIEPKAHUS, CIPABOYHbBIC
nocoOusi, pecypcel MHTepHETa), KPUTUYECKH OIICHWBATH MPOTUBOPEUYHBYIO H
HEJI0OCTOBEPHYIO HH(OPMAITHIO;



YMEHHE MPUMEHATh Pa3IUYHbIE METOJbl U 3aMpOChl NMPHU MOUCKE U 0TOOpE
uHGOpPMAIlMU U COOTBETCTBYIOIIMX JAHHBIX, HEOOXOAMMBIX JJIsS BBITOJHEHUS
y4eOHBIX U MO3HABATEIbHBIX 33J1a4 ONPENEIEHHOTO THIIA, TPUOOPETEHUE ONBITA B
00JaCTH  HMCHOJB30BaHUS  MHGOPMAIIMOHHO-KOMMYHUKATUBHBIX  TEXHOJOTHUH,
OBJIaJICHUE KYJIbTYpOH aKTUBHOTO MCIIOIB30BAHUS PA3IMYHBIX TIOMCKOBBIX CHCTEM,
CaMOCTOSITENIFHO BBIOUpATh ONTUMANBHYIO (hOpMY MpeAcTaBlIeHUsT HHPOPMAIUU U
WUTIOCTPUPOBATh PEIIAEMbIE 337a4d HECJIOKHBIMU CXEMaMH, JharpaMmamu,
Ipyrumu opmamMu rpadKu U UX KOMOUHALIUSIMU;

yMEHUE UCIOJIb30BaTh U aHaJIM3UpoBaTh B IIpolecce Yy4eOHOH U
UCCJIEIOBATENLCKONW JEATEIbHOCTH UHPOPMAIIMIO O BIUSHUU MPOMBIIUIEHHOCTH,
CEJIbCKOTO XO3SIIICTBA M TPAHCIIOPTA HAa COCTOSHHE OKPY’KAIOIIEH MPUPOIHOM
Cpelbl.

KoMMyHMKAaTHBHBIE YHHBEpPCAJbHbIC Y4eOHbIe JeHCTBHS:

YMEHMsI 3a/1aBaTh BOMPOCHI (B XO€ Auayiora 1 (WIKN) TUCKYCCUH) IO CYIECTBY
oOcyxnaeMoi TeMmbl, (OPMyIUpPOBaTH CBOU TMPEIJOXKEHUS OTHOCUTEIHLHO
BBINIOJIHEHHUS MPEJIOAKEHHOM 3a1a4H;

YMEHUSI  NPEJCTaBIATh  IOJYYEHHbIE  pEe3yJbTaThl  MO3HABATEJILHOU
JEATEIPHOCTH B YCTHBIX W IIMCBMEHHBIX TEKCTaX; JEJaTh IMPE3CHTALUIO
pe3yJIbTaTOB BBIMOJIHEHUS XUMUYECKOTO 3KCIEpUMEHTa (J1abopaTOPHOTO OIbITA,
J1a60paTopHOI pabOTHI IO UCCIIEIOBAHUIO CBOMCTB BEIIECTB, YU€OHOTO MPOEKTA);

yMEHUsI Y4EeOHOro COTPYAHMYECTBA CO CBEPCTHHKAMU B COBMECTHOM
NIO3HABATEJIbHOM W MCCIIEIOBAaTEIbCKOM  JACSATENBHOCTH  IIPU  PELIECHUU
BO3HUKAIOIIMX NPOOJEM Ha OCHOBE yuyéTa OOIIMX HHTEPECOB M COTJIACOBAHUS
no3uuil (00cyX1eHusi, OOMEH MHEHMSIMH, «MO3TOBBIE IITYPMbD», KOOPAUHALUS
COBMECTHBIX JEHCTBUM, OINpENCICHUE KPUTEPUEB II0 OLEHKE KadecTBa
BBITIOJTHEHHOUN pabOTHI U ApyTHE).

PerynsiTuBHBIC YHHBeEpPCAJbHbIE Y4eOHbIe NeHCTBHA:

YMEHUE CAMOCTOSTENIBHO ONPENENATh LENH JEATEIbHOCTH, IUIAHWPOBATh,
OCYUIECTBJISATh, KOHTPOJIUPOBATh U MPU HEOOXOJMMOCTH KOPPEKTUPOBATH CBOIO
NesATEIbHOCTh, BBIOMpaTh Harbonee 3PpPeKTUBHBIE CIIOCOOBI pelieHusl yueOHbIX U
MO3HABATENIbHBIX 33/7a4, CaMOCTOSITEIbHO COCTaBJISATh WM KOPPEKTUPOBATH
MPEUIOKEHHBIM  QITOPUTM  JEUCTBUWA MPU BBINOJHEHUM 33JaHUM C YyYETOM
MOJTy4YEHHUSI HOBBIX 3HAHUW 00 M3ydyaeMbIX OOBEKTax — BEIIECTBAX U PEAKIUSX,
OLICHMBATh COOTBETCTBUE IMOJYYEHHOTO pe3yJibTaTa 3asBJICHHON LEIH, YMEHHE
UCII0JIb30BaTh U aHAIM3UPOBATh KOHTEKCTHI, MPEJIaraéMble B YCIIOBUU 33JIaHUN.

HPEAMETHBIE PE3YJIBTATBI

B cocraBe mpeaMETHBIX pPE3yabTATOB IO OCBOCHHIO 0053aTE€IHHOTO
COJEpKaHusl, YCTAaHOBJIEHHOTO JaHHOW QeaepanbHON paboueil mporpamMmon,
BBIICJISIIOT: OCBOCHHBIE OOYYaIOIIMMUCS Hay4YHbI€ 3HAHUSA, YMEHHUS U CIOCOObI



NeucTBUM, crnenuduyYecKue I TpeAMETHOM o0macth  «XUMHS», BUIBI
JEATCIBHOCTH 1O  TOJYYEHHI0O HOBOIO  3HAHUS, €ro HWHTEpIpETalnH,
peo0pa30BaHUIO U MPUMEHEHUIO B PA3JIMYHBIX YI€OHBIX U HOBBIX CUTYyaITUsIX.

K konIy oOyuenus B 8 kj1acce npeMeTHbIE PE3yJIbTaThl Ha 0a30BOM YPOBHE

JOJDKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

e PpACKpBIBATh CMBIC] OCHOBHBIX XMMHUYECKHUX MOHSTUN: aTOM, MOJEKYJa,
XUMHUUYECKUN DJIEMEHT, MPOCTOE BEIIECTBO, CIIOXKHOE BEUIECTBO, CMECH
(omHOpOAHAS M HEOJHOPOAHAS), BAJIGHTHOCTh, OTHOCUTEJIbHASI aTOMHAs U
MOJIEKYJISIpHAs Macca, KOJMWYECTBO BEIIECTBA, MOJIb, MOJSIpHAas Macca,
MaccoBas J10J1s1 XUMUYECKOTO 3JI€MEHTAa B COCIMHEHUHU, MOJISIPHBIN 00BEM,
OKCHUJI, KHUCJIOTAa, OCHOBaHUE, COJb, DJIEKTPOOTPUIATEIBHOCTh, CTEICHBb
OKHCIICHUS, XUMHUYECKasi peakuus, KiIacCU(PUKAIUS peakiuil: peakiuu
COCIMHEHUSA, PEaKIMU PAa3JIOKEHUs, PEAKIUU 3aMEIICHUs, PEaKIuu
oOMeHa, 3K30- U SHJOTEPMHUUYECKHUE PEAKIINH, TEIII0BOU 3 EKT peakiuu,
AJIpO aToMa, JIEKTPOHHBIN CII0 aToMa, aTOMHasi OpOUTalIb, paANyC aToMa,
XUMHYECKasl CBS3b, MOJISIPHAS U HEMOJISIpHAsI KOBAJICHTHAs! CBSI3b, MOHHAs
CBSI3b, HWOH, KaTHOH, AaHWUOH, pacTBOp, MaccoBas JOJs BeIIEeCTBa
(MporeHTHAsI KOHIIEHTpAIKsl) B pacTBOPE;

e WUIIOCTPUPOBATh B3aWMMOCBSA3b OCHOBHBIX XHMHUYECKHX TIOHATUH U
MPUMEHSITH 3TU TTOHSTHUS MPU OMKUCAHUU BEIIECTB U UX MPEBPAIICHUI;

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

e ONpENENATh BAJCHTHOCTh aTOMOB DJIEMEHTOB B OMHAPHBIX COCIUHEHUSIX,
CTENIEHb  OKUCIEHUS  DJEMEHTOB B  OWHApHBIX  COCAMHEHUSX,
MPUHAJJICKHOCTh BEIIECTB K OMPEACIEHHOMY KJIACCy COEAMHEHUM 10
dbopmynaMm, BHUJ XUMHUYECKOW CBsI3M (KOBaJeHTHas M HOHHAas) B
HEOPTaHUYECKUX COCANHEHUSX;

e packpeiBaThb cMbIci [lepuonnueckoro 3akona JI. W. Menaeneena:
JIEMOHCTPUPOBATh TOHUMAHHUE TEPUOJAMYECKON 3aBHCUMOCTH CBOMCTB
XUMHUUYECKUX DAJIEMEHTOB OT MX moJjioxkeHus B Ilepuoauueckoit cucreme,
3aKOHOB COXPAaHEHHUs MAacChl BEIIECTB, MOCTOSHCTBA COCTaBa, aTOMHO--
MOJIEKYJISIPHOTO YY€HUSsI, 3aKOHAa ABOTrajipo;

e ONHUCHIBATH W XapakTepuszoBaTh TaOMM4Hyr0 ¢opmy Ilepuomnueckoit
CUCTEMbl XHMHMUYECKHUX OJJIEMEHTOB: pa3juyaTh I[IOHATHUS «TJIaBHAs
noarpymnmna (A-rpymnmna)» u «nobounas noarpynna (b-rpymnmna)y, maibsie u
OOJNbIIME TIEPUOJBI, COOTHOCUTH OOO3HAYEHUS, KOTOpPhIE HMEIOTCS B
tabmume «llepuoamueckass cucrema xuMudeckux saemeHtoB J[. U.
MeHneneeBay € YHCIOBBIMM XapaKTEPUCTHUKAMH CTPOEHUS aTOMOB



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

KJIACCU(PUIIMPOBATh XUMHUUYECKUE SJIEMEHThI, HEOPraHUYECKHE BEIIECTBA,
XUMHUYECKUE peakiuu (10 YUCIy UM COCTaBy YYaCTBYIOUIUX B pPEaKIUU
BEIIIECTB, 110 TETUIOBOMY (D (EKTY);

XapaKTepH30BaTh (OMUCHIBATH) OOIIME XUMHUYECKHE CBOMCTBA BEICCTB
Pa3TUYHBIX KJIACCOB, TOJTBEPXKAasi OMUCAHUE MMPUMEPaAMU MOJIEKYISIPHBIX
ypaBHEHUHN COOTBETCTBYIOIIUX XUMUYECKUX PEAKIIHIA;

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

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

MIPUMEHSATH OCHOBHBIE OTIEPAIlN MBICIIUTECIBLHOMN EATeTHOCTH — aHATN3 U
CUHTE3, CpaBHEHHE, OO0O0OIIeHHE, CHUCTeMaTu3aluio, Kiaccupukaiuio,
BBISIBJICHHE TPUYUHHO--CIICJCTBEHHBIX CBS3EH — Il U3y4YEHHUs CBOICTB
BEIIECTB M XHUMHUYECKHX PpEaKIMil, eCTECTBEHHO-HAyYHBIE METOJIbI
Mo3HaHWs — HaAOMIOJAeHNEe, M3MEpPEeHHe, MOICIMPOBAHUE, SKCIICPUMEHT
(peanbHBIN U MBICICHHBIN);

CJIEIOBATH NMPaBUJIaM MOJIb30BaHUS XUMHUECKOU MOCYA0U U JIa00paTOPHBIM
o0opyZOoBaHMEM, a TaKXe TMpaBuiaM OOpalleHHus C BeIIeCTBaMU B
COOTBETCTBHM C HMHCTPYKIMSIMH TIO BBINOJTHEHUIO JaOOpaTOPHBIX
XUMHYECKHUX OTIBITOB IO MOTyYEHHUIO M COOMPAHUIO Ta3000pa3HbIX BEIIECTB
(Boopo/ia M KHCIIOpOJa), TPUTOTOBICHUIO PACTBOPOB C OMpeNeIEHHON
MacCoBOM J0Jiell pacTBOPEHHOTO BEIIECTBA, IJIAHUPOBATH U MPOBOJIUTH
XUMHUYECKHE DKCMEPUMEHTHI 0 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 OTPaXXaTh CPOPMUPOBAHHOCTH Y 00YUAIONTUXCS YMECHUI:

pPacCKpbIBaThb CMBICH OCHOBHBIX XUMHYECKUX IOHATHH: XUMHUYECKUU
DJIEMEHT, aTOM, MOJIEKYJA, WOH, KaTUOH, aHHOH, NPOCTOE BEUIECTBO,
CJIO)KHOE€ BEIIECTBO, BAJIEHTHOCTb, 3JIEKTPOOTPULATEIBHOCTh, CTEIICHBb
OKHCIICHUS, XUMHUECKas peaklMsi, XUMUYecKasi CBS3b, TEIUIOBOM 3¢ ekt
peakiuuu, MOJb, MOJSIPHBIM  O0BEM,  pPACTBOp,  BJICKTPOJIHTHI,
HEDJIEKTPOJIUTHI, AJIEKTPOJMTUYECKAST OUCCOLMALMS, PEAKUUA HOHHOTO
oOMeHa, KaTaau3aTop, XHWMHUYECKOE paBHOBECHE, OOpaTHUMble U



HEOOpaTUMbIE PEaKIMK, OKHUCIUTEIBHO-BOCCTAHOBUTEILHBIE PEAKIIUH,
OKHUCIIUTEIb, BOCCTAHOBUTEIb, OKUCIICHHE U BOCCTAHOBIICHHE, aJUIOTPOIIUS,
aM(pOTEPHOCTb, XUMHYECKast CBSI3b (KoBaJIeHTHaH, MOHHAas,
MeTaJlTnyecKas ), KpucTaindeckas peneéTka, Koppo3usi METaJJIOB, CIUIABBI,
CKOPOCTh XMMHUYECKON PEAKIHNH, MPEACIbHO JIOMYCTUMas KOHILEHTpaIUs
ITJIK BemiecTBa;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMUYECKUX TMOHATHH U
MIPUMEHATH T MOHSITHUSA MPU OMMMCAHUU BEILIECTB U UX MPEBPAILICHUN;
HCIIOJB30BaTh XHUMHYECKYIO CHMBOJIMKY JUISI COCTaBJICHUS (GOpMYII
BEIIECTB M YPABHEHUN XUMHUYECKUX PEAKIIU;

OMPENIENATh BaJIGHTHOCTb U CTENIEHb OKUCICHUSI XUMUYECKHUX 2JIEMEHTOB B
COCIMHEHUAX Pa3IUYHOTO COCTaBa, MPUHAJICKHOCTh BEIIECTB K
OTpeNIEIEHHOMY KJIACCY COEIWHEHUU 1o ¢opmyrnaMm, BHUJI XUMHYECKOU
CBs3M (KOBaJCHTHAs, MOHHAsA, MeETaUIMuecKas) B HEOPraHUYECKUX
COCIMHEHUAX, 3aps]l MOHA MO0 XUMHUYECKOU (opmylie, XapakTep Cpeabl B
BOJIHBIX PACTBOpaX HEOPTraHWYECKUX COCAMHEHUMN, TUIl KPUCTATUTMYECKON
PELIETKA KOHKPETHOI'O BELIECTBA;

packpeiBath cMbica Ilepuommueckoro 3akona JI. WM. MenneneeBa u
JEMOHCTPUPOBATh €ro IOHWMAaHWE: OIMCHIBATh W XapaKTepU30BaTh
Tabnuunyo Gopmy Ilepuogmdeckoid CHUCTEMbl XUMHYECKHUX 3JIEMEHTOB:
pasnuyaTh MOHATUSA «rjaBHasg noarpynmna (A-rpynmna)y U «modooyHas
noarpynmna (b-rpynma)», manbie u  OONbIIME MEPUOJABI, COOTHOCHUTH
0003HauYeHUs1, KOTOPbIC UMEIOTCS B IEPUOIMUECKON TaOIUIIE, C YNCTOBBIMU
XapaKTepUCTUKAMH CTPOEHUS aTOMOB XMMHUYECKUX 3JIEMEHTOB (COCTaB H
3apsin  sanapa, oOllee YHUCIO DJJISKTPOHOB U pacHpeesieHue HX 0
AIIEKTPOHHBIM CJIOSIM), OOBSACHITH OOIME 3aKOHOMEPHOCTU B U3MEHEHUU
CBOMCTB 3JIEMEHTOB M UX COEIMHEHUH B Mpeenax MajblX MNEPUOJIOB U
[JIABHBIX HOJATPYMH C YYETOM CTPOCHUS UX aTOMOB;

KJIaCCU(UIIMPOBATh XUMUUYECKUE DJIEMEHTHI, HCOPraHUYECKUE BEIECTBA,
XUMHUYECKUE peakiuu (10 YHUCIy M COCTaBy Y4YacTBYIOIIUX B PeaKIuu
BEIIIECTB, MO TEIJIOBOMY 3(P(DEKTy, MO0 M3MEHEHHUIO CTEIICHEW OKHUCIICHUS
XHMHYECKUX IJICMEHTOB);

XapaKTepu30BaTh (OMHUCHIBATH) OOIMME U CHEeNUPUISCKUE XUMUYECKUE
CBOMCTBAa TIPOCTBIX M CJOXKHBIX BEIIECTB, TMOJITBEPXKIAs OMNHUCAHUE
puMepaMi MOJICKYJISIPHBIX M HOHHBIX YpPaBHEHUN COOTBETCTBYIOIIUX
XAMUYECKUX PEAKIIHI;

COCTaBIIAITh YPABHEHUS DJEKTPOJIUTUYECKOW JIUCCOLMAIIMU  KHCIOT,
LIEJI0YEH U COJIEH, TTOJIHBIE U COKPAILEHHBIC YPABHEHUS PEAKIIMM HOHHOTO



oOMEHa, ypaBHEHUS PEaKIWid, TOATBEPKIAIONMINX CYIIECTBOBAHUE
TEHETUYECKOM CBSI3M MEK/y BEIIECTBAMHU PA3ITMYHBIX KIACCOB;
pacKphIBaTh CYITHOCTh OKHCJIHTEIIbHO-BOCCTAHOBUTEIBHBIX — PEAKITUI
MOCPEJICTBOM COCTABIICHUSI DJIEKTPOHHOTO OajaHCca 3THX PeaKlui;
MPOTHO3UPOBATh CBOMCTBA BEHIECTB B 3aBUCUMOCTH OT HUX CTPOCHHS,
BO3MOYKHOCTH TIPOTCKAHUS XWMHUYECKHX TMPEBPANICHUNH B Pa3TUIHBIX
YCIIOBHSIX;

BBIYHCIIATh OTHOCUTEIIbHYIO MOJIEKYJIIPHYIO U MOJIIPHYIO MacChl BEIIIECTB,
MacCOBYIO JIOJII0 XHUMHYECKOTO »djeMeHTa 1o ¢GopMmyse COeIUHEHHS,
MacCOBYIO JIOJIIO BEIIECTBA B pACTBOPE, MPOBOJIUTH PACUETHI IO YPABHEHHIO
XAMHUYECKOMN pEeaKIuu;

COOJTI0IaTh TIPaBHUIIA MTOJIH30BAHUS XUMUYECKOHN TIOCYA0H 1 Ta00paTOPHBIM
o0opyZ0oBaHMEM, a TakKXke IMpaBuia oOpalleHuss C BEIIeCTBAMU B
COOTBETCTBHUM C HMHCTPYKIMSIMH TIO BBINOJTHEHUIO J1aOOpaTOPHBIX
XUMHUYECKUX OIMBITOB IO TIOJIYICHHIO H COOMPAHUIO Ta3000pa3HbIX BEIIECTB
(aMMmaka M yriaeKkuciioro rasa);

MIPOBOJIUTH PEAKITUH, TOATBEPKIAIOIINE KaYeCTBECHHBIN COCTAB Pa3TUIHBIX
BEII[ECTB: PACMO3HABATH OMNBITHBIM IMYyTEM XJIOPUI-, OpPOMUI-, HOAM]I-,
kapbonat-, (ocdar-, cunukar-, cynbdar-, TUAPOKCHA-UOHBI, KATHOHBI
aMMOHHUSI W HMOHBI W3YYCHHBIX METAJUIOB, MPUCYTCTBYIOIINE B BOJIHBIX
pacTBOpax HEOPTaHUYECCKUX BEIICCTB;

MPUMEHSTH OCHOBHBIE OTIEPAIIU MBICIIUTEILHOM IEATeTbHOCTH — aHATIU3 U
CUHTE3, CpaBHEHHE, 0000IICHNEe, CHCTEMATH3aIINIO, BBISIBIICHHE PUYNHHO-
CJICICTBEHHBIX CBSI3€W — JIJI1 U3YyYCHHs] CBOMCTB BEHIECTB U XMMHUYECKUX
peakinii, E€CTECTBEHHO-HAYYHBIC METOABlI IO3HAHUS — HaOII0ICHHE,
U3MEpPEHUE, MOJICIIMPOBAHUE, SKCIEPUMEHT (peaibHbI U MBICICHHBIN).



TEMATHUYECKOE IINTAHUPOBAHHUE

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

11 €CTEeCTBO3HAHUS U 5 ) bubnuorexa [{OK

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

yeJoBeKa

12 BemecTBa 1 xuMuueckue 15 | bu6nmnorexa LIOK

' peakunu https://m.edsoo.ru/7f41837¢

Hroro no paszneny 20

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

' 00 okcugax https://m.edsoo.ru/7f41837¢c
29 Bonopon.Ilonstue o kucnorax g | bu6muoreka [IOK

' U COJISIX https://m.edsoo.ru/7f41837¢c
)3 Bona. PactBopsl. [Tonsitue 06 5 1 | bubnunorexa LIOK

' OCHOBAaHMSIX https://m.edsoo.ru/7f41837¢
54 OCHOBHBIE KJ1aCChI 1 | | bubmuoreka [IOK

' HEOPraHUYECKUX COCIMHEHUN https://m.edsoo.ru/7f41837c

Hroro no pazneny 30

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




[Tepuonuueckuii 3aKOH U
IIepnonnueckas cucrema

bubnuorexa [IOK
3.1 XMHGNI[{I;Z?I(;KZ::J?’?:OHC?;CH n. 7 https://m.edsocL).Iru/7f4l8370
aToMa
XUMUYECKas CBA3b. Bu6morexa LIOK
3.2 Oxucurenbro- 8 https://m.edsoo.ru/7f41837¢
BOCCTAaHOBUTEIIHHBIC PEAKIIHH
Hroro mo paszery 15 Effffﬁ:figﬁmn
PeszepBHoe Bpemst 3 bubmmorexa [TOK
https://m.edsoo.ru/7f41837¢c
OBIIEE KOJIMYECTBO YACOB I1O 68

I[TPOT'PAMME




9 KUIIACC

KonuyecTBo yacos DJIEKTPOHHbBIE
HaumeHoBaHue pa3aeioB U TeM uu(ppoBbIe
Ne i/m P Konrpoabnbsie IIpakrnyeckue (upp )
NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsl
Pa3nea 1. BemecTBo U XuMH4YecKkHe peakiun
11 [ToBTOpeHwue U yriayoieHne 3HaHu| 5 | bubnuoreka [IOK
' OCHOBHBIX pa3/IeoB 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
' XUMUYECKUE PEAKIIUU B PACTBOPAX 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 Bubnmorexa [IOK
' PYTHEL Lep https://m.edsoo.ru/7f41a636
COEIMHEHUS
OO61mas xapakTepUCTHKa XUMUYECKUX
2.3 aneMeHToB VA-rpynmsl. A30T, pochop u ux 7 1 Bubnmorexa [IOK
' PyIHHBL ’ P https://m.edsoo.ru/7f41a636
COETMHEHUS
OO01mas XxapakTepUCTHKA XUMUYECKUX
2.4 anemeHToB IVA-rpynnsl. Yriepon u 8 1 2 bubmmorexa LIOK
' ) PYIIEL poA https://m.edsoo.ru/7f41a636
KPEMHUI U UX COEAMHEHUS
Hroro no paszneny 25




Paznen 3. MeTaJIBI M BX COETUHEHUS

. bubnuorexa [JOK
3.1 Obmpae cBOHCTBA METANIOR 4 hitps://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 Bpems 3 bubmorexa [IOK
p p https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 68







IHOYPOYHOE IINTAHUPOBAHHUE

8 KIIACC
KoanuecTBo yacos DJIeKTPOHHbIE
Ne Hara uugposbie
Tema ypoka KonTpoabubie IlpakTnueckue
n/n Bcero u3yueHusi oOpa3zoBaTejbHbIE
padoThI padoThI
pecypchl
| [Ipeamer xumun. Pons xumuu B 1 bubnunoreka LIOK
’KU3HU YesloBeKa. Teila U BelecTBa https://m.edsoo.ru/ff0d210c
’ ITonsiTe 0 MeTO1aX MO3HAHUS B | bubnuoreka [{OK
XUMHHU https://m.edsoo.ru/ff0d227e
[Ipaktuueckas padora Ne 1 «IIpasuia
3 paloThI B 1a00paTOPUH U PUEMBI 1 bubmuoreka [IOK
oOpareHus ¢ 1a00paTOPHBIM https://m.edsoo.ru/ff0d23dc
000pyI0BaHUEM
4 YucTtele BemecTBa 1 cMecH. CriocoObl 1 bubmmoteka [IOK
paszeneHus cMecen https://m.edsoo.ru/ff0d26ca
[IpakTuueckas padora Ne 2
5 «Paznenenue cmecelt (Ha mpumepe 1 bubmmorera [OK
! . PHMEP https://m.edsoo.ru/ff0d28c8
OUYHUCTKY TTOBApEHHOM COJIN)»
but6mmoreka [IOK
6 ATOMBI ¥ MOJICKYJTBI 1
Y https://m.edsoo.ru/ff0d2abc
7 XHUMUYECKHUE DIIEMEHTHI. 3HAKH 1 bubmuoreka [IOK
(CUMBOJIBI) XUMHYECKHUX 2JIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 [IpocTsle U ClOXKHBIE BENIECTBA 1 bubmmorexa [IOK
p m https://m.edsoo.ru/ff0d2a6c¢
bub6 OK
9 ATOMHO-MOJIEKYJISIPHOE YUECHHUE 1 nosmorexa [

https://m.edsoo.ru/ff0d2d50




3aKOH ITOCTOSIHCTBA COCTaBa BCIIICCTB.

bu6nmmoreka [IOK

10 X eckas (o a. BasienTHOC
M A bopmyn HTHOCTD https://m.edsoo.ru/ff0d2eae
aTOMOB XHMHYECKHUX JIEMEHTOB
1 OtHocuTeNbHAs aTOMHAs Macca. bubnuorexa [JOK
OtHocuTeNbHAsA MOJIEKYJISIpHAs Macca https://m.edsoo.ru/ff0d323c
2 MaccoBast 10711 XHMAYECKOr0 bubnunorexa LIOK
3JIEMEHTA B COCIUHEHUU https://m.edsoo.ru/ff0d350c
13 KomnuuectBo BemiectBa. MoJib. bubnuoreka [IOK
Monsipaast macca https://m.edsoo.ru/ff0d5230
14 dusnyeckrue 1 XUMHYCCKHUE SIBJICHUS. bubnuorexa [JOK
XuMHYECKask peaKius https://m.edsoo.ru/ff0d37fa
s [Ipu3Haky U ycinoBUs MPOTEKAHUS Bbu6mmotreka [JOK
XUMHYECKUX PEAKIUN https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHUsI MacChl BEUIECTB. bubnuoreka [{OK
XUMUYECKUE YPABHEHUS https://m.edsoo.ru/ff0d3b88
Brruncnenust konuuecTBa, MacChl
17 BEIIIECTBA [0 YPaBHEHUSIM brbmmorexa [TOK
m yp N https://m.edsoo.ru/ff0d5708
XUMHUYECKUX PEaKIU
Knaccudukanmss xumuaecknx
18 €aklMil (CoeAMHEHUs, PA3IOKEHUS bubnmorexa LOK
peartl A P : https://m.edsoo.ru/ff0d3f34
3aMeleHus, oOOMeHa)
M. B. JIoMOHOCOB — y4Y€HBIN-
19 sHImKIIoneauct. O000IeHNEe U bubmmorexa LIOK
t AT, o https://m.edsoo.ru/ff0d40c4
CHUCTeMaTH3aIs 3HaHUI
20 KonrtponsHas padora Nel mo reme bubmuorexa [IOK

«BeI_HeCTBa U XUMHUYCCKUC PCAKITUN

https://m.edsoo.ru/ff0d4290




Bo3nyx — cMech razos. Coctan

bu6nmmoreka [IOK

21 .K —
BOSAYXa, BHACTOPOI — SJICMEHT 1 https://m.edsoo.ru/ff0d448e
npocroe BeuiecTBo. O30H
du3nYeCcKre U XMMUYECKUE CBOMCTBA
22 KHCJIOpoJia (peaKIuy OKUCICHUS bubnrorexa LTOK
POAG Ipeait ’ https://m.edsoo.ru/ff0d4614
ropenue). [TonsTue 06 okcumgax
CriocoObl MoTy4eHust KUCIOPOa B
23 nabopaTopuu iqn OMBII_HJ'IerHOCTI/I buomorexa LIOK
patop p ' https://m.edsoo.ru/ff0d497a
[Ipumenenue kucmopoa
TemnoBoit 3¢ ekt xumMuaeckoit
24 peaxkuuu, MoHsATUE O Bbu6mmoteka [JOK
TEPMOXUMHUYECKOM YPABHEHUH, DK30- https://m.edsoo.ru/ff0d4790
Y SHIOTEPMUYECKHUX PEAKIIMIX
TomnuBo (HedTh, yroib U METaH).
25 3ar HSHGI—EHeql:OS . a, CIIOCOOBI Zro buomroreia LIOK
p Ayxa, https://m.edsoo.ru/ff0d4c4a
MPEAOTBPAIIECHUS
ITpakTruyeckas pabora Ne 3 o Teme
26 «ITonyuenue u cobupanue bubmroreia LIOK
ya p . https://m.edsoo.ru/ff0d4aec?2
KHCJIOPOJIa, U3YYCHHE €T0 CBOMCTBY»
7 Bonopon — aneMeHT u npocroe bu6muoreka [JOK
BelecTso. HaxoxaeHnue B nmpupoje https://m.edsoo.ru/ff0d4dd0
)3 dOusndecKknue U XUMHUYECKHE CBOMCTBA but6mmorekxa [IOK
Bojopoaa. [Ipumenenne Bogopona https://m.edsoo.ru/ff0d4dd0
but6mmorekxa [IOK
29 [ToHsiTHE O KHUCIIOTAX U COMSAX
https://m.edsoo.ru/ff0d50d2
30 CriocoOsl nostydeHus BOAOPoa B bubnmoreka [JOK

nmabopaTopun

https://m.edsoo.ru/ff0d4dd0




[IpakTrueckas padota Ne 4 o Teme

bu6nmmoreka [IOK

31 «lonyuenne n cobuparne so10pona, https://m.edsoo.ru/ff0d442
W3YYCHHE €r0 CBOMCTBY

0 Mounsipabiii 00BEM ra3oB. 3aKOH bubmmoreka [JOK
ABorazapo https://m.edsoo.ru/ff0d542e
Brruucienunsa o0béMa, KOJIMYECTBA

33 BEIIIECTBA ra3a M0 €ro U3BECTHOM bubmorexa [IOK

B MY https://m.edsoo.ru/ff0d55a0

KOJIMYECTBY BEIIECTBA WU 00BEMY
Beruncnenus 006EMOB ra3oB 10

34 ABHEHHIO PEaKIUd Ha OCHOBE bubmmorexa [IOK

BH

b pealdt ° https://m.edsoo.ru/ff0d5708
3aKOHA 00BEMHBIX OTHOIICHUH Ta30B

35 dOu3nvecKrue 1 XUMUYECKHE CBOMCTBA bubnuoreka [{OK
BOJIbI https://m.edsoo.ru/ff0d587a

36 CocraB ocHoBaHuil. [TonsiTue 06 bubmmnoreka HOK
WHIAKATOpax https://m.edsoo.ru/ff0d59e2
Bopa xak pactBopuTens.

37 HacsImieHHble ¥ HEHACHIIIICHHBIE bu6mmoteka IIOK
pactBOpbl. MaccoBas 10Jis BEHeCTBa https://m.edsoo.ru/ff0d5b40
B pacTBope
[IpakTuueckas pabora Ne 5 o Teme
«IIpuroroBieHne pacTBOPOB C bubnmoreka [JOK

38 .. . .
OIpeAEIEHHON MacCOBOM J10JIEN https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOTO BEIIECTBAY»

39 KonTponbhas padora Ne2 o teme bubmuoreka [IOK
«Kucnopoa. Bonopoa. Boga» https://m.edsoo.ru/ff0d6342

40 Oxcupsl: cocTaB, KiacCUPUKALIUS, but6mmoreka [IOK

HOMEHKJIaTypa

https://m.edsoo.ru/ff0d664e




[TonydyeHue 1 XuMHYECKHUE CBOICTBA

41 KHCJIOTHBIX, OCHOBHBIX U bubmmorexa OK
’ https://m.edsoo.ru/ff0d664e
aM(pOTEePHBIX OKCHJIOB
4 OcHoBaHuUs: cOCTaB, KJIacCH(pUKAIIHS, bubnunorexa LIOK
HOMEHKIATypa https://m.edsoo.ru/ff0d67ca
43 [TosnydyeHne u XUMHUYECKUE CBOWCTBA Bu6muoteka [JOK
OCHOBaHHUI https://m.edsoo.ru/ff0d67ca
44 Kucnotsl: cocras, kinaccudukaus, bu6nmorexa LIOK
HOMEHKJIaTypa https://m.edsoo.ru/ffOdfee2
45 [losyyeHne u XUMHUYECKUE CBOWCTBA Bbu6mmotreka [JOK
KHMCIIOT https://m.edsoo.ru/ffO0dfee2
Conu (cpegHue): HOMEHKIATypa,
46 CHOCO((SBI;) 101 )eHI/ISI XI/IMI/IqZIc)KI/Ie bubmorexa [IOK
¢ YACHI, https://m.edso0.ru/00ad9474
CBOICTBa
[IpakTnueckas padora Ne 6. Pemenue
47 AKCIIEPUMEHTAIIbHBIX 337124 110 TEME bubnnorexa [JOK
«OCHOBHBIE KJIACCHI HEOPTAHUYECKUX https://m.edsoo.ru/00ad9b7c
COCJTUHEHMIN»
I'enetnyeckas CBSI3b MEKAY
48 KJaccaMy HEOPTraHUYECKHUX bubmmorexa [IOK
. p https://m.edsoo.ru/00ad9a50
COETMHEHUI
49 O06001IeHre U CUCTEMAaTU3 A bubmuoreka [IOK
3HaHUH https://m.edsoo.ru/00ad9cb2
KonTponbhas padorta Ne3 mo teme
" but6mmoreka [IOK
50 OCHOBHBIE KJ1acChl HEOPTaHUYECKUX

coequHeHun"

https://m.edsoo.ru/00ad9ela




[lepBbie NOMBITKY KJIaCCUPUKAITUU

51 XUMHYECKUX 3IeMEHTOB. [IoHsaTHE O bubmorexa HOK
’ https://m.edsoo.ru/00ad9ffa
IPYIIax CXOJHBIX HJIEMEHTOB
[Tepuonuueckuii 3aKOH U
57 [Tepuonuueckas cucrema bubnmnoreka HOK
XHUMHYECKUX dj1eMeHToB /I, U. https://m.edsoo.ru/00ada52c
MemneneeBa
53 [Iepuopapl, rpymmsl, TOATPYIIILI bubmmorexa [JOK
PHOJBL, TPYIIIBL, TOATPY https://m.edsoo.ru/00ada52¢c
54 Crpoenue atomoB. COCTaB aTOMHBIX bubmmoreka [JOK
siaep. M3oTonbl https://m.edsoo.ru/00ada342
CtpoeHue 3J1eKTPOHHBIX 000J0UeK
55 aToOMOB dJeMeHTOB Ileproamyeckoit bubmorexa [IOK
pHOA https://m.edsoo.ru/00ada6bc
cuctemsl [. 1. Menaeneera
XapakTepucTuKa XUMHUECKOTO
56 3JIEMEHTA MO €r0 MOJIOKEHUIO B bubnuoreka [IOK
[Tepuonnueckoit cucreme /1. U. https://m.edsoo.ru/00ada824
MeHpeneeBa
3nauenue [lepuoauyeckoro 3akoHa
57 JUIS pa3BUTHUS HAYKH U MPAKTUKU. [l bubmuorexa [IOK
N. MenaeneeB — y4€HbIH, MeIaror 1 https://m.edsoo.ru/00ada96e
TpaKIaHUH
53 DIEeKTPOOTPULIATEIbHOCTh ATOMOB bubnmoreka [JOK
XAUMHUYECKUX BJIEMEHTOB https://m.edsoo.ru/00adaab8
bubnunorexa LIOK
59 HMonHas xuMuueckas CBI3b &
https://m.edsoo.ru/00adac34
60 KoBaneHTHast nomnsipHas XUMHYECKast bubmuorexa [JOK

CBA3b

https://m.edsoo.ru/00adaab8




61 KoBanentHas nenosnsipHas 1 bubnmnoreka HOK
XUMHUYECKas CBS3b https://m.edsoo.ru/00adaab9
bubnmorexa [IOK
62 C 1
TCHCHE OKHCIICHIA https://m.edsoo.ru/00adae28
63 OKuCIUTENbHO-BOCCTAHOBUTEIbHBIC | bubnuorexa [IOK
peakuunu https://m.edsoo.ru/00adb076
bubnunoreka LIOK
64 1
OKnCIUTENH 1 BOCCTAHOBHTE M https://m.edsoo.ru/00adb076
KonrponsHasg pabora Ne4 1o Teme
65 «Crt (I'))eHI/Ie aT(I))Ma XuMuyeckas 1 bubmorexa [IOK
p ' https://m.eds00.ru/00adb486
CBS3bY
66 PezepBHblit ypok. O6001eHue u 1 Bbu6mmotreka [JOK
cucTeMaTu3alus 3HaHui https://m.edsoo.ru/00adb33c
67 PezepBHblit ypok. O6o011eHNE U | bubmuoreka [IOK
CHCTEMaTH3aINsI 3HAaHUH https://m.edsoo.ru/00ad9cb2
68 PesepBHelIit ypok. O6001IeHNE 1 | bubnmoreka [JOK
cucTeMaTHu3alsl 3HaHuH https://m.edsoo.ru/ff0d61c6
OBHIEE KOJIMYECTBO YACOB I1O 68
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9 KUIIACC

Koan4yecTBO 4acoB DJIeKTPOHHbIE
Ne Hara uugposbie
Tema ypoka Kontpoabubie IIpakTnueckue
n/n Bcero u3ydyeHusi oOpa3zoBaTejbHbIE
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/00adb6bo

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 1 1
3HaHUI OCHOBHBIX Pa3/ieNioB Kypca
8 Kiacca»

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

7 eakuu. IIoHsITHE 0 TOMOI€HHBIX U 1 bubmmorexa [IOK
p ) https://m.edsoo.ru/00adbe9a
TFEeTEPOTEHHBIX PEAKIIHIX

g [TonsiTHe 0 XMMUYECKOM | bubnuorexa [JOK

paBHOBecHH. DAKTOPBI, BIUAIOLINE

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




Ha CKOpPOCTb XHUMHYECKOM p€aKkuuu
1 MOJIOKCHUEC XUMHNYCCKOI'O

nycconuanys. XUMUYECKUe
peaKkuru B paCTBOpax»

paBHOBECHS
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 PIIEKTPOITUTUIECKON https://m.edsoo.ru/00add5d8
IUCCOLIAIIAN
XUMHUYECKHE CBOMCTBA COJIEH B
13 CBETE IIPEACTaBIECHUI 00 bubnuorexa [IOK
bes 5 hitps://m.eds00.ru/00add8b2
ANEKTPOIUTUICCKON TUCCOITUAITIT
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 Bubmiorexa OK
P https://m.edsoo.ru/00addbfa
3a1au»
KonrtponsHast padota Ne2 o reme
17 «DJIEKTpOIUTHYECKAS bubnuorexa [IOK

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




OO01as xapakTepuCTHKA raJOreHOB.

18 XHUMHUECKHE CBOMCTBA Ha IIpPUMEpPE bubmmorexa LOK
p p https://m.edsoo.ru/00addfe2
xJjiopa
Xnopooaopon. ConsiHasi KUCIIOTa,
19 XUMHYECKHE CBOMCTBA, ITOJIYUCHHE bubnmorexa HOK
’ yi ’ https://m.edsoo.ru/00ade 104
MPUMEHEHUE
[IpakTuueckas pabora Ne 2 o teme
20 «[Tonyuenne COIIHON KUCIOTHI bubmorexa HIOK
yi N _ ’ https://m.edsoo.ru/00ade348
n3y4yeHue e€ CBOMCTB»
Brruucnenust mo ypaBHeHUSIM
21 XUMHUYECKHUX PEaKIIUU, €CIIN OJUH buGnuorexa [IOK
p ’ https://m.edsoo.ru/00ade488
W3 peareHTOB JaH B U30bITKE

2 OO6m1ast XxapakTepuCcTHKa SJIEMEHTOB bubnnorexa [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 but6mmorekxa [IOK
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 MPOMBIIIUIEHHOTO crioco0a bubnmoreka [JOK

MOJIyYEHUSI 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 HIOK
pactipoctp pHp ’ https://m.edsoo.ru/00adeea6
(hU3UYECKHEe U XMMUYCCKUE
CBOMCTBA
AmMMHaK, ero Gu3nvecKue u

29 XUMHYECKHE CBOMCTBA, IMTOIYUCHHE bubmorexa HIOK

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

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

32 no0pennii. XUMHUYECKOE bubmmorexa TIOK
yAOOP ' . https://m.edsoo.ru/00adf518
3arpsi3HEHUE OKPYXKAIOLEel Cpebl
COEJIMHEHHSIMU 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
XUMHUYECKHUE CBOMCTBA, MOTYyYEHUE
34 Ucnons3oBanue dpocdaTos B bubnmoreka [JOK

Kau€CTBC MUHCPATIbHBIX

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




ynoOpeHuil. 3arpsa3HeHue
MIPUPOIHOM cperbl hocdaTamu

Yrnepon, pacnpocTpaHeHue B

35 npupoie, Gu3nIecKue u buGnuorexa [IOK
PHPOAC, 4 https://m.edsoo.ru/00adfd9c
XHUMHUYECKHUE 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
ITpakTruyeckas padora Ne 4 o Teme
33 "[losrydeHne yrieKucioro rasa. bubmmnoreka HOK
KauectBennas peakuus Ha https://m.edsoo.ru/00ae027¢e
KkapOoHaT-uoH"
[TepBoHavasbHBIC TOHSATHUS 00
39 OpraHMYeCcKUX BEIIeCTBaX KaK O bubmmorexa OK
p https://m.edsoo.ru/00ae054¢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
Kontponbras pabora Ne3 mo teme
. but6mmoreka [IOK
42 «Baxuelnme HeMeTayUIbl 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/00ael156
HaIpsHKEHUHA METaJUIOB
O61ue cnocoObl MOTy4YeHHs
MmetauioB. Criasel. Beruncnenus
45 0 YPaBHEHUSIM XUMHUYECKUX Bubmiorexa OK
yp . https://m.edsoo.ru/00ael156
peakiuii, €ciii OJIMH U3 PearecHTOB
COJICPKUT MPUMECH
46 IlonsTue o0 KOpPO3UU METATIIOB bubnuorexa [IOK
PP https://m.edsoo.ru/00ael1278
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
3HAaHUHU
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 bubnmorexa HOK
" https://m.edsoo.ru/00aelae8
yCTpaHEHUS
54 N — bu6nmoreka [IOK
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, TMAPOKCUABI U COTTU bubnuorexa [IOK
xenesa (I1) u sxenesa (III) https://m.edsoo.ru/00ae35e¢6
53 O06o01IeHre ¥ cCHCTeMaTH3aIus
3HAHUI
ITpakTuueckas padora Ne 7.
59 Pemenue skcriepuMeHTaIbHBIX bubmuoteka [IOK
3a71a4 110 TeMe «BakHenme https://m.edsoo.ru/00ae3de8
METaJUIbl U UX COCTUHEHUS
Brruncnenus mo ypaBHEeHUSIM
XUMHUYECKHUX PEaKIIHid, €CIIU OJUH
60 U3 pEareHToB JIaH B U30BITKE WU bubmuorexa [JOK
COCPKUT MpuMecH. Beruncnenus https://m.edsoo.ru/00ae1750
MacCOBOM JOJTM BBIXOJIa MPOTYKTA
peaknuu
61 O060061IeHre U cucTeMaTH3alus
3HAHUI
KonrtponsHast pabora Ne4 o reme
62 «BaxkHeume MeTasabl U UX

COCONHCHUA»




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

I[TPOTPAMME







YUYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

» Xumus, 8 knacc/ I'abpuensu O.C., OctpoymoB N.I'., Cnagkor C.A.,
Axunonepnoe o6mectBo «M3narensctBo «lIpocBemienner
» Xumust, 9 kimacce/ IN'abpuensa O.C., Octpoymos W.I"., Cnaakos C.A.,

AxknmonepHoe obmectBo «M3aarenberBo «lIpocBemienne»

METOIUYECKUE MATEPHUAJIBI UISA YUUTEJIA
["abpuensn, O. C.

Meroanudeckoe nocodue k yueonuky O. C. I'abpuensna «Xu-
musi». 8 kiace / O. C. I'abpuensn. — M. : Jlpoda, 2023 —

109c.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

ITOK, https://edsoo.ru/2023/08/16/
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