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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1O XMMHM Ha YpOBHE OCHOBHOIO 00I1ero oOpa3oBaHUs
COCTAaBJICHA Ha OCHOBE TpeOOBaHUW K pe3ylbTaTaM OCBOCHHUS OCHOBHOM
o0Opa3oBaTeaLHOM MPOrpaMMbl OCHOBHOTO OOIIEro 00pa3oBaHus, IPEICTABICHHBIX
B ®I'OC 000, a Taxxe Ha OcHOBE (henepanbHON padoueii MporpaMMbl BOCIIUTAHUS
U C Y4€TOM KOHIICTIMK TpPernojaBaHus ydyeOHOTO mpeameTa «XUMHUS» B
oOpazoBaTeabHbIX opraHu3amnusax Poccuiickoit deneparnum.

[Iporpamma 1Mo XuMuM Na€T MPECTABICHUE O LENsAX, OOILIeH cTpaTeruu
oOyueHusl, BOCIUTAHUS M PaA3BUTUA OOYYAIOIIMUXCS CPEACTBAMH Y4eOHOTO
npeaMera, YCTaHABJIMBAET 00s13aTEIbHOC peAMETHOE coJiepKaHue,
MpeayCMaTPUBAET PACIpPENEICHUE €ro Mo KiaccaM MW CTPYKTYPUPOBAaHHUE 10
pa3denaM M TeMaM IPOrpaMMbl MO XUMHH, ONPENENSIET KOJIUYECTBEHHBIE H
KaueCTBECHHbIC XapaKTePUCTUKHU COJIepKaHuUs, PEKOMEHIYEMYIO
MOCJIEAOBATEILHOCTh W3YYEHUS] XUMHUU C YyU4€TOM MEXKIPEIAMETHBIX U
BHYTPHUIIPEIMETHBIX ~ CBSI3€H, JIOTMKM y4€OHOro TMpolecca, BO3PACTHBIX
OCOOEHHOCTEW O00ydYaromuxcsi, ONpenensieT BO3MOXKHOCTH MpeaMeTa  JUIs
peanuzanuu TpeOOBaHUN K pe3yibTaTaM OCBOCHHUS OCHOBHON 00pa3oBaTebHOU
porpaMMbl Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs, a TakXke TpeOOBaHUM K
pe3yabTaraMm oO0y4YeHUs] XUMUU Ha YPOBHE 1ieJIeld N3y4eHUs PEeAMETa U OCHOBHBIX
BUJIOB Y4EOHO-TIO3HABATEILHON JEATEIbHOCTH O0O0YyYaromerocs MO OCBOCHHIO
y4eOHOTO CO/IepKaHMS.

3HaHWE XWMHH CIY>)KUT OCHOBOM JUisi (hOPMHUPOBAHUS MHPOBO33PECHUS
0o0yyJaroierocsi, ero MpeACTaBICHUN O MaTEPUAIBHOM E€IUHCTBE MHUPA, BAKHYIO
poJib UTpatOT (POpMHUPYEMbIE XMMHUEH MPEICTABICHUS O B3aUMOIPEBPAIIECHUSIX
PHEPTrUM M 00 HBOJIIOIMHU BEIIECTB B MPHUPOJE, O MyTSAX PEIICHHS TIOO0ATbHBIX
npoOJieM yCTOMYHMBOTO PAa3BUTHS UYEIIOBEUECTBA — CBHIPHEBOH, YHEPreTUUYECKOM,
MUILIEBOM U SKOJIOTHYECKON 0€30MacHOCTH, MPOOJIEM 31paBOOXPAHEHUS.

N3ydyenne xumuu:

CIOCOOCTBYET  pealii3alldd  BO3MOXXHOCTEM  JJii  CaMOpa3BUTUA U
dbopMHpOBaHUS KYJIbTYpPhI JIMYHOCTH, €€ 00111el U QyHKIIMOHATLHON TPaMOTHOCTH;

BHOCUT BKJIaJ] B (DOPMUpOBAHUE MBIIUICHUS M TBOPYECKUX CIIOCOOHOCTEH
oOydJarommxcsi, HaBBIKOB HMX CaMOCTOSITEIbHOW  y4uyeOHOM  JIeSITEIhHOCTH,
AKCIIEPUMEHTANIbHBIX M HCCJIEIOBATEIbCKUX YMEHHUM, HEOOXOIMMBIX KaK B
MOBCEHEBHOM JKM3HU, TaK U B TPO(PECCHOHATILHOM IS TEIbHOCTH;

3HAKOMHUT CO CHEMU(UKON HAYYHOTO MBIIIICHUS, 3aKJIaJbIBAeT OCHOBBI
LETTOCTHOTO B3IJIsIa HA €JUHCTBO MPUPOBI U YEIIOBEKA, SIBJISIETCSI OTBETCTBEHHBIM
ATAroM B OPMHUPOBAHUHU €CTECTBEHHO-HAYYHOU TPAaMOTHOCTH 00YYaOIINXCS;



CIIOCOOCTBYET (POPMUPOBAHUIO IIEHHOCTHOTO OTHOIICHHS K E€CTECTBEHHO-
HAy4YHbIM 3HaHUSAM, K PUPOJIE, K YETOBEKY, BHOCUT CBOI BKJIaJ B 3KOJOTHYECKOE
oOpa3oBaHHe 00yJaIONTUXCS.

JlanHble HampaBlieHHs B OOyYEHMHM XUMUU OOECHEUMBAIOTCSA CIEIM(PUKON
collepKaHUsl  y4eOHOTro  MpeAMeTa, KOTOpbIM  SBIAETCA  MEAarormyecKu
aJanTHPOBAHHBIM OTpa)K€HHEM 0a30BOM HAYKH XMMHUH Ha ONPEIEIEHHOM JTane eé
pa3BUTHSL.

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

CtpykTypa coaepaHHsl MPOTPaMMbl MO XUMHUHU CHOPMUPOBAHA HA OCHOBE
CUCTEMHOr0 noaxona K €€ m3ydeHnro. CopeprkaHue CKIIAJBIBACTCS U3 CUCTEMBI
HNOHATUN O XUMUYECKOM IEMEHTE U BEIIECTBE U CUCTEMBI ITIOHATUI O XUMHUYECKON
peakuun. OO€ 53THU CHUCTEMBI CTPYKTYpPHO OpPraHHU30BaHbl 1O MPUHLHUILY
NOCJIEIOBATEIBHOIO PAa3BUTHS 3HAHUN HA OCHOBE TEOPETHUUECKUX MPEICTABICHUN
Pa3HOTO YPOBHS:

— aTOMHO-MOJIEKYJIIPHOTO YYEHHUSI KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepnognyeckoro 3akona /. 1. MenzneneeBa Kak OCHOBHOT'O 3aKOHA XUMUU;

— YUYEHHUA O CTPOEHUHU aTOMa U XUMUYECKOM CBA3H;

— TpelncTaBlieHUd 00 3IEKTPOJUTHYECKON JMCCOLMAlMU BEUIECTB B
pacTBopax.

Teopernueckne 3HaHUS PpPacCMATPUBAOTCS HA OCHOBE HMIIMPUYECKH
MOJIYYCHHBIX U OCMBICIICHHBIX (DAKTOB, Pa3BUBAIOTCS MOCIEIOBATEIBHO OT OJHOTO
YPOBHS K IPYTOMY, BBITIOJHSSI (PYHKIIMHU OOBSICHEHUS U POTHO3UPOBAHUS CBOMCTB,
CTPOEHUS U BO3MOKHOCTEH MPaKTUYECKOTO MPUMEHEHHUS U MOJTYyYEHUS U3y4aeMbIX
BEILECTB.

OcBoeHue TmporpaMMbl [0 XUMHUU  CIOCOOCTBYeT  (OPMHPOBAHUIO
MIPEACTABIICHNUS] O XMMHYECKOM COCTABIIOIIEN HAYyYHOW KapTUHBI MUpa B JIOTHKE
e€ CUCTEeMHOM NPUPO/Ibl, IEHHOCTHOTO OTHOIIEHHS K HAYYHOMY 3HAHUIO U METOJIaM
NO3HaHUA B Hayke. M3yyeHue XUMUU MPOMCXOAMUT C MPHUBJICYEHUEM 3HAHUU U3
paHee M3YyYEHHBIX Y4eOHBIX mpeameToB: «Okpyxaromuii mupy», «buomorus. 57
KJIACCh» U «Pu3uka. 7 Kiacey.

[Ipy wu3yyeHUM XUMHUM TPOUCXOJUT (POPMHUpPOBAHHE 3HAHUK OCHOB
XUMHUYECKON HAyKH Kak 00JIACTM COBPEMEHHOI'O €CTECTBO3HAHMS, MPAKTUYECKOU
JEATEIIbHOCTH Y€JIOBEKA U KaK OJTHOTO U3 KOMIIOHEHTOB MUPOBOM KYJIbTYpPhI. 3a/1aua
y4eOHOro MpeaMeTa COCTOUT B JOPMUPOBAHUU CHCTEMbl XUMUYECKUX 3HAHUNA —
BOKHEUIUX (PAKTOB, MOHITHIA, 3aKOHOB M TEOPETUIECKUX MOJIOKEHUM, JOCTYITHBIX
000011IeHUI MHUPOBO33PEHUECKOTO0 XapaKTepa, s3blka HAayKH, B MPUOOLIEHUU K



HAyYHBIM METOJaM TO3HAHUS MPU M3YYCHHUH BEIIECTB M XMMHYCCKUX PEaKIHii, B
dbopMHUpPOBAHNUY U PA3BUTUU MMO3HABATEIHHBIX YMEHUN U X IPUMEHEHUH B y9€OHO-
MO3HABATEJIbHON U y4eOHO-UCCIIEIOBATENBCKOM ACSITENbHOCTH, OCBOCHUHU MPAaBHII
0e30macHOro 00pallleHus ¢ BEIIECTBAMU B IIOBCETHEBHOM KU3HH.

[Ipu M3ydeHUU XMMUU Ha YPOBHE OCHOBHOI'O OOIIEr0 0Opa3OBaHMs Ba)KHOE
3Ha4YeHHUE MPUOOPENTU TaAKUE 1IETH, KaK:

— (opmupoBaHHEe WHTEIUICKTYaIbHO pPAa3BUTON JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSTEIILHOMY IPUHATHUIO PEUICHUH,
CIIOCOOHOM a/IalTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBHSM KU3HU;

—  HampaBJICHHOCTh OOy4YeHUSI Ha  CHCTEMaTHYECKOE MPUOOIIECHHE
oOyJaromuxcss K CaMOCTOSITEIbHOM MMO3HABATEIbHON JEATEIBHOCTH, HAYYHBIM
METO/JaM TO3HaHUs, (GOPMHUPYIONUM MOTHBAIUIO M Pa3BUTHE CIIOCOOHOCTEH K
XUMUH;

— obecrieueHne yciaoBuil, CIOCOOCTBYIOIIUX MPUOOPETEHUIO 00YUYatOITUMUCS
OTbITa Pa3HOOOpPA3HOW NEATEIHHOCTH, MO3HAHUS M CAMOIIO3HAHWS, KITFOYEBBIX
HABBIKOB (KJTFOYEBBIX KOMIICTCHIINM), UMEIONIMX YHUBEPCATBHOE 3HAYCHHE IS
Pa3TUYHBIX BUIOB JICITCIBHOCTH;

— (opmupoBanue oOmeld (QYHKIIMOHATILHOW ©  €CTECTBEHHO-HAYYHOM
IrPaMOTHOCTH, B TOM 4YHCJIE YMEHUW OOBSCHATH U OICHUBATh SIBJICHUS
OKPYXKAIOMIEr0 MHpA, WCIOJB3Yys 3HAHUS W OMbBIT, MOJYyYCHHBIC MPH H3YUYCHHUH
XUMUH, TPUMEHSITh UX TIPH PEIICHUH TTPOOJIEM B IIOBCETHEBHON KU3HU U TPYAOBOU
NEeSTEeIbHOCTH;

— ¢opMmupoBaHHEe y OOydYalOIIMXCA TYMAaHUCTHYECKUX OTHOIICHUIA,
MOHUMAHUSI [EHHOCTH XUMHUYECKUX 3HAHUM I BBIPAOOTKH IKOJIOTHYECKHU
1€JeCO00pa3HOro TMOBEIEHUS B OBITY M TPYIOBOM JEATETBHOCTH B IEJSIX
COXPAHEHHUS CBOETO 3I0POBbS U OKPYIKAIOIIECH TPUPOTHOM CPEBI;

— pa3BUTHE MOTHUBAIIMM K OOYYEHHIO, CIIOCOOHOCTEW K CaMOKOHTPOJIIO U
CAMOBOCIIUTAaHMIO Ha OCHOBE YCBOEGHMsI OOILEYEIOBEYECKMX LEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY NpoGuis U HAmpaBIECHHOCTH JajibHEHUIIEro
oOy4eHus.

Oo1ee 9rco 4acoB, OTBEAEHHBIX JIJIsl U3YYCHUS XUMUHU HA YPOBHE OCHOBHOTO
oOmero odpasoBanus, cocraBisieT 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 XUMHYECKHE TOHATHS

[Ipenmer xumuun. Posib XMMHUM B )KU3HU Y€NOBEKAa. XUMHSI B CUCTEME HayK.
Tena u BemiecTtBa. Du3nMueckue CBOWMCTBA BEMIECTB. ArperaTHOE COCTOSHUE
BemlecTB. [loHsATHE O MeTofax MO3HaHUS B XUMHUU. UHCThIE BEHIECTBA M CMECH.
CriocoObl pa3zeseHust cMecei.

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

Xumnyeckasi popmyina. BaleHTHOCTh aTOMOB XMMHUYECKHX AJIEMEHTOB. 3aKOH
MIOCTOSTHCTBA cOCTaBa BemlecTB. OTHOCHUTENbHAsT aTOMHasi Macca. OTHOCUTENbHAS
MOJIEKYJISIpHAs Macca. MaccoBas 10151 XUMUYECKOTO 3JIEMEHTA B COEUHEHUH.

KommuectBo BemectBa. Moiib. MonsipHast Mmacca. B3auMocCBsI3b KOJIMYECTBA,
MacChl M 4YHMCJIAa CTPYKTYPHBIX €AWHMI] BemiectBa. Pacuérel mo ¢opmynam
XUMHUUYECKUX COCTUHEHUH.

@u3NYEeCKUEe U XUMHUUYECKUE SBICHUS. XUMHUYECKasl peaklus U €€ MPU3HAKHU.
3aKOH COXpaHEHHsI MacChl BEIECTB. XUMHUYeCKHe ypaBHeHUs. Kiaccudukarms
XUMUYECKUX PEAKIUH (COETUHEHUS, PA3I0KEHNUs, 3AMEILICHHsI, 0OMEHA).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XMMHUYECKOHW TMOCY/I0H, MpaBuUjaMu paboThl B JIaOOpaTOpUu U
npuémMamMu oOpallieHus: ¢ JIabopaTOpHBIM O00OpPYAOBAHUEM, U3YUCHHE U OMUCAHUE
bu3UecKuX CBOWCTB 00pa3lOB HEOPraHUYECKHX BEIIECTB, HAOJIOJCHUE
¢buznyeckux (IJIaBJICHUE BOCKa, TasHUE JIbJa, pacTUpaHUE caxapa B CTYIIKE,
KUINIEHWE U KOHJEHCAIUsI BOABI) U XUMHYECKUX (TOPEHHE CBEUU, MPOKATMBAHUE
METHOM MTPOBOJIOKHU, B3aUMOJICHCTBHE MeJa C KUCJIIOTOMN) SBJICHUM, HAOII0IeHUE U
OMMCAaHWE MPU3HAKOB IMPOTEKAHUS XMMHUYECKUX peakiuil (pa3inoKeHue caxapa,
B3aMMOJICUCTBUE CEPHOM KHUCJIOTHI C XJIOPUAOM Oapusi, pa3ioKeHHE TMAPOKCHIIA
menu (1) mpu HarpeBanuu, B3auMoielicTBHE Kene3a ¢ pactBopoM cos meau (1),
U3y4YeHUE CIOCOOOB PA3JEJICHHUs] CMECEH: C MOMOILIBI0 MAarHuTa, (UIbTPOBAHUE,
BbITIApUBaHUE, AUCTHWLIAIMA, XpoMaTorpadusi, MPoBEACHNUE OUYUCTKH MOBAPEHHOMN
COJIM, HaONIOJCHWE W  ONHUCAaHWE  PEe3yJIbTaTOB  MPOBEICHMS  OIbITA,
WUTIOCTPUPYIOIIETO 3aKOH COXPAaHEHWS MAacChl, CO3/JaHHME MOJIEJEH MOJIEKYJ
(I1IapOCTEePKHEBBIX).

BaxHeline npeacTraBuTe i HCOPraHUYECKHUX BeElIeCTB

Bo3gyx — cMech razoB. CocraB Boznyxa. Kucimopon — anemMeHT U mpocToe
BenlecTBo. Haxoxxaenuwe kuciaopoga B mOpupoje, (u3nueckue M XUMHYECKUe
cBoiictBa (peakuuu ropeHusi). Oxcuzabl. [Ipumenenne kucimopoaa. CrnocoObl
MOJIyYeHHUs] KUciopoda B JabopaTopuu W TPOMBIIUIEHHOCTU. Kpyrosopor
Kuciopoaa B mpupoae. O30H — ajuioTporHas MoAuGUKaIs KUCI0poaa.



TennoBoit 3¢h(heKkT XUMHUECKON peakluu, TEPMOXUMHUYECKHE YpaBHEHHS,
9K30- M DHAOTEPMHUYECKUE peakiuu. TOIUIMBO: yrojib W METaH. 3arpsi3HEHUue
BO3lyXa, YCWJICHHE MApHUKOBOTO (D deKTa, pa3pyIieHne 030HOBOTO CIIOS.

Bonopon — aneMeHT u mpoctoe BeulecTBo. Haxoxkaenue Boaopoaa B IpUpoe,
bu3nYecKue 1 XuMUYECKUEe CBOMCTBA, MPUMEHEHHE, CIOCOOBI MoTyueHus. Kucnorsr
Y COJIH.

Momnsipabiii 00bEM ra3oB. PacyéTsl N0 XUMUYECKUM YPaBHEHUSIM.

Odusnyeckne cBoucTBa BOAbl. Boma kak pactBopurens.  PacTBOpBIL
HacelllieHHbIE M HEHACBIIIEHHBIE PAcTBOPBI. PacTBOPUMOCTH BELIECTB B BOJIE.
MaccoBast 10J1s1 BellecTBa B pacTBOpE. XUMHUUYECKUE CBOKMCTBA BOAbL. OCHOBAHUS.
Pose pacTBOpOB B mpuposie U B XKU3HU 4desioBeka. KpyroBopoT BOAbI B IPUPOJE.
3arpsi3HeHHre OpUPOIHBIX BoJ. OXpaHa U OYUCTKA NPUPOTHBIX BO/I.

Knaccuduxkanusa neopranuueckux coenuHeHuid. Oxcuzapl. Kimaccudukaims
OKCHUJIOB:  cosieoOpa3syromire  (OCHOBHBbIC, KHUCJIOTHBIE, aM@oTepHbIe) W
HecosneoOpazyronue. Homenknatypa oxcujoB. ®dusnueckue U XUMHUYECKHUE
CBOMCTBA OKCUJIOB. [lonyuenune okcuaos.

OcHoBanus. Knaccudpukauuss OCHOBaHM: WHIENOYM W HEPACTBOPUMBIE
ocHOoBaHusA. HomeHkiarypa ocHoBaHuii. PU3WUYECKHE U XUMHYECKUE CBOKCTBA
ocHoBaHuU. [loyyeHre oCHOBaHUM.

Kucnotel. Knaccudukanus kucnor. Homenknarypa kuciot. Ousndeckue u
XMMHUYECKUE CBOWCTBAa KHUCIOT. Psanm axktuBHocTtm MetaimioB H. H. bekerona.
[TonydyeHue KUCIoT.

Conu. HomeHnknarypa coseil. @U3NYECKHE U XMMHYECKHUE CBOWMCTBA COJICH.
[TomyuyeHue conen.

['eHeTnyecKkas CBSI3b MEXKY KIaCCAMU HEOPTaHUYECKUX COCIMHEHMUIA.

Xumuueckuii IKCnepumenm:

Ka4EeCTBEHHOE OIPEIECIICHUE COAEP)KaHUsl KHUCIOPOJa B BO3AYyXE, IMOJIyYEHHUE,
coOuMpaHue, pacrno3HaBaHWE U M3YUYCHHE CBOMCTB KHCIOpOJa, HAOIIOICHHE
B3aUMOJECUCTBUSA BEIIECTB C KHUCJIOPOAOM H YCIIOBUS BO3HUKHOBEHUS W
npeKpaileHus ropenus (rmoxkapa), 03HaKOMJICHHE C 00pa3aMy OKCUJIOB M OTICAHUE
WX CBOMCTB, TMOJy4eHUE, COOMpAaHHWE, pACIO3HABAHWUE U U3YUYEHUE CBOICTB
BOZIOpo/ia (TOpeHwue), B3auMoieicTBre Bogopoia ¢ okcuaom meau (1) (BozmoxHO
WCITOJIb30BAaHUE BUICOMATEPUATIOB), HAOIIOACHUE 00PA3I[0B BEMIECTB KOJINYECTBOM
1 ™Monb, wucciaegoBaHWE OCOOCHHOCTEM pacTBOPEHMS BEIIECTB C Pa3IUYHOMN
PacTBOPUMOCTBIO, IMPUTOTOBIIEHUE PACTBOPOB C OMPEIACIEHHOW MACCOBOM IOJIEU
PacTBOPEHHOIO BEIIECTBA, B3aUMOJACIHCTBHE BOJIbI C MeETaUlaMH (HAaTpUeM U
KaJIbllu€M) (BO3MOXKHO HCIIOJIb30BaHUE BHUJEOMATEPUATIOB), HCCIEAOBAHUE
00pa3Ii0B HEOPTAaHUYECKUX BEIIECTB PA3IMYHBIX KJIACCOB, HAOIIOICHNE N3MEHEHUS
OKpACK{ MHJIMKATOPOB B PACTBOPAaX KUCIOT U IIEJI0YEH, N3yYEHUE B3aUMOICHCTBUS



okcuna meau (1) ¢ pactBopoM cepHON KUCIOTHI, KUCIOT C METajlaMu, peaKkiui
HEWTpanu3aluu, MOJy4YeHHUE HEpPACTBOPUMBIX OCHOBAHUM, BBITECHEHHUE OJHOTO
MeTajula APYTUM U3 PacTBOPA COJIH, PEIIEHUE IKCIEPUMEHTAIBHBIX 3a]1a4 110 TEME
«BaxHeiilne KJ1acchl HEOPTraHUYECKUX COCTUHEHUIN.

IMepuonuueckui 3axkoH u Ilepuoauyeckass cucreMa XHUMHYECKHX
aemMenToB JI. WU. MenpgeneeBa. CtpoeHue aTomMoB. XHMHYECKasi CBA3b.
OxucaANTEeILHO-BOCCTAHOBUTEILHbIE PEAKIIMU

[lepBble TOMBITKM KIACCU(PUKAIMU XUMUYECKUX dJeMeHTOB. [loHsiTHE O
rpynmnax CXOJHBIX DJJIEMEHTOB (IIEJIOYHbIE M IIEJIOYHO3EMEIbHBIE METaJUIbI,
raJIOreHbl, UHEPTHBIE Ta3bl). DJIEMEHThI, KOTOpPhIE 00pa3yoT aMm(pOTEPHBIE OKCHIbI
U TUAPOKCUJIBI.

[lepnognueckuit 3axoH. Ilepuoanueckas cucTeMa XUMUYECKHUX 3JIEMEHTOB /1.
N. Menneneea. KopoTkonepuonas u jiuuHHonepuoanas Gopms [lepuonnyueckoi
cucteMbl xumudeckux snemeHToB Jl. M. MengeneeBa. llepuonbl W TpyIIibL.
Du3NYECKU CMBICI TOPSAKOBOIO HOMEPA, HOMEPOB MEPUOIA U TPYIIIIBI AIEMEHTA.

Crpoenne atomoB. CoctaB aTOMHBIX saep. M3otonsl. DnekTponsl. CTpoeHue
ANIEKTPOHHBIX  000JIOYEK aTOMOB TepBbIX 20 XMMHMYECKHUX DJIEMEHTOB
ITepuonnueckoin cucremsl J[. WM. MenneneeBa. XapakTepUCTUKA XMUMHUYECKOIO
AJIEMEHTA I10 ero nosoxeHuro B [lepuonnueckoit cucreme 1. 1. Menaeneena.

3aKOHOMEpPHOCTH HM3MEHEHUSI pajJuyca aTOMOB XHUMHYECKHUX DJIEMEHTOB,
METATMYECKUX U HEMETAJUIMYECKUX CBOMCTB MO IPpyIaM U Mepruoiam.

3nauenue [lepuoauueckoro 3akoHa u [lepruoanyeckoil CUCTEMbBI XUMUYECKUX
JJIEMEHTOB Ui pa3BUTUsA Hayku W mpaktuku. [[. . MenngeneeB — y4yéHbli U
IpaKIaHUH.

Xumudeckass cBa3b. KoBajneHTHass (TojisipHass M HEMOJISIpHAs)  CBSI3b.
DJIEKTPOOTPULIATENBHOCTh XUMUYECKUX 3J1EMEHTOB. IOHHAs CBS3b.

Crenenbp  okuciieHusi.  OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIE  PEAKIIUHU.
[Iporecchbl OKMCIIEHUs U BOCCTaHOBIEHUS. OKUCINUTENN U BOCCTAHOBUTEH.

Xumuueckuii IKCnepumenm:

u3ydeHue oO0pa3loB BELIECTB METAUIOB M HEMETAUIOB, B3aUMOJICHCTBHE
TUAPOKCHAA LHMHKA C pAacTBOPAaMHU KHCJIOT UM IIEJIOYEH, MPOBEICHUE OIBITOB,
WUTIOCTPUPYIOIIUX ~ MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKIUi
(ropeHue, peakiuu pa3aoKeHUs, COCAMHEHNUS).

Mexcnpeomemmnoie ceasu

Peanuzaiiusi MEXNpeIMETHBIX CBSI3eM MpPU U3YYEHUM XUMHUM B 8 KJacce
OCYIIECTBJISICTCS. 4Yepe3 HCIOJIb30BAaHUE KaK OOIMMUX €CTECTBEHHO-HAYYHBIX
MOHATUM, TaK W MOHATHM, SIBISIONINXCS CUCTEMHBIMH JJISI OTJEIBHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOIO ITUKJIA.



OO1ue ecTeCTBEHHO-HAYYHBbIE TIOHATUA: HAY4YHBIA (akT, TUMOTE3a, TEOPUs,
3aKOH, aHalu3, CHUHTE3, Kilaccu(ukaius, TMNEepUOJUIHOCTb, HaOIIOCHNUE,
HKCIIEPUMEHT, MOJIETMPOBAHUE, U3MEPEHUE, MOJIEINb, SBICHHE.

duznka: MaTepusi, aTOM, JJIEKTPOH, IPOTOH, HEUTPOH, MOH, HYKJIU]I, U30TOIIbI,
PaIMOAKTUBHOCTh, MOJIEKYJa, SJCKTPUUYECKUN 3apsll, BEUIECTBO, TENIO, O00BEM,
arperaTHoe COCTOSHHUE BEIECTBA, Tra3, (U3MUECKHe BEIHYMHBI, €IMHULIBI
U3MEPEHHUs, KOCMOC, TUIaHETHI, 3B€3/1b1, CoNHIIE.

buonorus: dorocunTes, apixanue, onocdepa.

['eorpadus: atmocdepa, ruapochepa, MUHEPAIIbI, TOPHBIE TOPOJIbI, MOJIE3HbIE
MCKOMNAEMBbIE, TOILUIUBO, BOJIHBIE PECYPCHI.

9 KJIACC

BemecTBo M XMMHUYecKasi peaKkIus

[lepunonnueckunii 3akoH. [lepuonnueckas cuctemMa XMMHUYECKUX 3JIEMEHTOB /.
. MengaeneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHUU CBOWCTB
XUMHUUYECKHUX JIEMEHTOB MEPBBIX TPEX NEPUOIOB, KAJIHS, KATbIUS U UX COSTUHECHUM
B COOTBETCTBUM C TIOJIO)KEHHEM »3JeMeHTOB B Ilepuoanueckoil cucreme u
CTPOEHUEM UX aTOMOB.

CrpoeHre BellecTBa: BHIbl XUMUYECKOW CBSI3U. THIBI KPUCTAIIMYECKHUX
PELIETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT THUIA KPUCTAUIMUECKOW PEHIETKH U
BHJAa XUMHYECKOU CBS3H.

Knaccudukanus 1 HOMEHKJIAaTypa HEOPraHMYECKUX BEUIECTB. XMMHUYECKHE
CBOMCTBA BEIIECTB, OTHOCSIIMXCS K PAa3JIMYHBIM KJIaccaM HEOPraHUYECKUX
COEJIMHEHHI, TEHETUYECKAs CBA3b HEOPraHUYECKUX BEIIECTB.

Knaccudukaiysa XuMU4eCcKUX peakiuii Mo pa3IuvyHbIM MIPU3HAKaM (10 YHUCITY
¥ COCTaBy YYAaCTBYIOLIMX B pEaKIMHM BEHIECTB, MO TEIUIOBOMY 3(deKkTy, 1o
VU3MEHEHUIO CTENEeHEe OKHUCIEHUS XMMHYECKUX AJIEMEHTOB, IO 00paTUMOCTH, IO
YUYacCTHIO KaTajau3aTopa). DK30- U S3HAOTEPMHUUYECKUE PEAKIMH, TEPMOXUMHUYECKUE
YpaBHEHHUS.

[ToHsiTHE O CKOPOCTH XUMHUYECKOM peakuuu. [loHsTHEe 00 00paTUMBIX U
HEOOPATUMBIX XUMUUYECKUX peakiusax. [[oHsTHEe 0 TOMOT€HHBIX M TeTepPOTCHHBIX
peakuusx. [lonsarne o karanuse. [loHsTHE 0 XMMHUYECKOM paBHOBECUU. DAKTOPHI,
BIIMAIONIME HA CKOPOCTh XHMHUYECKOW PEAKIMU U TMOJOXKEHUE XUMHUYECKOTO

PaBHOBECHS.
OKHCIUTETbHO-BOCCTAHOBUTENIbHBIE  PEAKIMM,  AJIEKTPOHHBIN  OanaHc
OKHUCJIUTEIIBHO-BOCCTAHOBUTEJIBHON ~ PEaKIMH. CocraBiieHME  ypaBHEHUU

OKHCIIUTEIIbHO-BOCCTAHOBUTEIBHBIX ~ PEaKIUil ¢  HWCIOJIb30BAaHMEM  METOJa
AIIEKTPOHHOTO OajaHca.



Teopus 37EKTPOIUTUYECKON JUCCOLMALIMH. DIEKTPOIUTHI U HEAIEKTPOIUTHI.
KarnoHnbl, aHMOHBI. MeXaHU3M AMCCOLMALMM BEIIECTB C Pa3IMYHbIMU BUIAMU
XUMUYECKOH CcBsi3U. CTeneHp Auccounanuy. CHUIbHBIE U CIA0bIE 3JIEKTPOJIUTHI.

Peakiiuun noHHOTO 0OMeHa. Y CI0BUS MPOTEKAHUS PEAKIIUH HOHHOTO OOMEHa,
MOJHBIE M COKpAIIEHHbIE HOHHBIE YypaBHEHUs peakiuid. CBOICTBa KHUCIOT,
OCHOBAHMI U COJIEW B CBETE MPEICTABICHUN 00 AIEKTPOIUTUIECKON TUCCOIUALUY.
KauecTBeHHbIE peakiuu Ha MOHBI. [IoHsATHE O THIpONIM3E CcoNel.

Xumuueckuii IKCnepumenm:

O3HAKOMJIEHUE C MOJEISIMU KPUCTAUIMYECKUX PEIIETOK HEOPraHUYECKHUX
BEIIECTB — METAJIOB W HeMeTaioB (rpadura M anmasa), CIOXKHBIX BELIECTB
(xopuaa HaTpus), UCCIAEAOBAHUE 3aBUCUMOCTH CKOPOCTH XUMUYECKON PEAKIIUHU OT
BO3JICHCTBUS  pa3iMYHBIX  (PAKTOPOB, HCCIEAOBAHHUE DIEKTPOIPOBOIHOCTHU
PacTBOPOB BELIECTB, IpoLEcCca AUCCOLUAIIMY KUCIIOT, IIeJIouel U cosiel (BO3MOXKHO
UCIIOJIb30BaHUE BUAECO MATEPUAJIOB), MPOBEJIEHUE OIBITOB, WIUTIOCTPUPYIOIIMX
NPU3HAKM TPOTEKAHMsS peakuil HMOHHOro oOmeHa (oOpa3oBaHHE OCalKa,
BBIJICJICHHE Ta3a, OOpa30BaHUE BOJbI), OIBITOB, WUIIOCTPUPYIOUIUX HPUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIMI (FOpeHue, peakuu pas3iioKeHUs,
COCUHEHMsI), paclO3HABAHME HEOPraHMYECKHX BEUIECTB C  IOMOIIbBIO
KAauECTBEHHBIX PEaKIMil Ha HOHBI, pEIEHUE SKCIIEPUMEHTAIBHBIX 33/a4.

Hemertanibl u MX coeiMHEeHUSA

OO6mrast xapakTepucTuka rajaoreHoB. (OCOOEHHOCTH CTPOCHHS aTOMOB,
XapakTepHble CTeNeHU oKuciaeHus. CTpoeHue u (U3NYECKUe CBOMICTBA MPOCTHIX
BEILIECTB — FAJIOT€HOB. XMMHUUYECKHE CBOMCTBA HA MMPUMEPE XJIopa (B3aUMOICHCTBUE
C MeTajulaMM, HEeMeTaJlaMH, uiesnodamu). Xyopooaopod. ConsHas KHUCIIOTa,
XMMHUYECKME CBOMCTBa, IIOJy4YeHUE, MNpuMeHeHue. JleiictBue xjaopa U
XJIOPOBOJOPO/Ia HA OPTaHU3M 4YeJIOBeKa. BaskHel e X10puabl U UX HAX0KIECHUE B
IPUPOJE.

O6mast xapaktepuctuka smemMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTepHbIe cTerneHu okucieHus. CtpoeHue u (U3MUYECKUE CBOMCTBA
MPOCTHIX BELIECTB — KUCIOPOAA U cepbl. AJUTOTPOIHbIE MOAU(UKAIIMN KUCIOPOIa
U cepbl. XuMUYeckue cBoilcTBa cepbl. CepoBOIOPO, CTPOCHUE, (PUBHYECKHE U
XUMUYECKHE CBOMCTBA. OKCHIBI CEpbl KaK MPEICTABUTEIN KUCIOTHBIX OKCHJIOB.
Cepnas kucnoTa, pU3NYECKUe U XUMUYECKUE CBOMCTBA (00IIME KaK MPeACTaBUTENS
KJlacca KUCIOT U crnenuduyeckue). XUMHUECKUE PEaKIMH, JIeKAllUe B OCHOBE
MPOMBIIIUIEHHOTO CHOco0a MOMy4YeHUsi CepHOM KucioThl. [Ipumenenue cepHoit
kucaoTbl. CoOJMM CepHOM KHUCIIOTHI, KadeCTBEHHAs peakuus Ha CyJab(paT-HOH.
Haxoxnenue cepbl M €€ COCNUMHEHUUW B TIpUpPOJie. XUMHYECKOE 3arpsi3HCHUE
OKpPYXaIOIEel Cpelbl COECOUHEHUSIMHU Cepbl (KHUCIOTHBIE JOXAMW, 3arps3HEHHE
BO3/IyXa U BOJOEMOB), CIOCOOBI €ro Mpe0TBPaIEHHUS.



OOmas xapaktepuctuka 31eMeHTOB VA-rpymnmnbel. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEPHbIE CTENEHU OKHCIIEHUA. A30T, pacpOCTPaHEHHE B MPHUPOJE,
dusznyeckue U XxuMudeckue cBoicTea. Kpyrosopor a3ora B nmpupoe. AMMHAK, ero
bu3nUecKue 1 XUMUYECKHUEe CBOMCTBA, MOMyuyeHue U npuMeHerue. Coiu aMMOHUS,
ux GU3NUECKUE U XUMUYECKUE CBOWCTBA, MpUMeHeHHe. KauecTBeHHas peakiius Ha
MOHBI aMMOHHS. A30THas KHCIOTa, €€ TMoiydyeHue, (PU3MUecKre M XUMHUYECKHE
CBOiicTBa (0OmMEe Kak TMpEeACTaBUTENS Kiacca KHUCIOT U CHenu(puIecKue).
Hcnonb3oBaHre HUTPATOB U COJIEH AMMOHMSI B KAYECTBE MUHEPATILHBIX YI0OpEHUH.
XUMHUECKOE 3arps3HEHUE OKPYKAIOIIEH Cpelibl COeTMHEHUSIMU a30Ta (KUCIOTHBIC
JOK]IA, 3arps3HEHUE BO31yXa, MOYBBl M BOJOEMOB). Docdop, alIOTPONHBIC
monudukammu gocdopa, Guzndyeckue u xumuueckue cporctsa. Oxeun docdopa
(V) u dochopnas xuciora, pusmuecKkue M XUMHUYECKHE CBOWCTBA, MOJIYyYCHUE.
Hcnonp3oBanue ¢pocdaroB B KaUECTBE MUHEPAIbHBIX YA00pEHUH.

O6mast xapaktepuctuka snemMeHToB |V A-rpynmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTE€PHbIE CTENIEHN OKUCIEHUS. Y TIIEpO/, ATTIOTPOIHbIE MOIU(DUKALUY,
pacnpocTpaHeHUE B IPHUPOAE, PU3NUECKUE U XUMUYECKHUE CBOMCTBA. AncopOLus.
Kpyrosopor yrimepona B mnpupoxae. Okcuisl yriepoaa, HUX (U3MYECKUE U
XMMHUUYECKHUE CBOICTBa, JEHCTBUE HA JKUBbIE OPraHU3Mbl, IOJIyY€HHE U
IpUMEHEHHEe. DKOJIOTHYecKue NmpoOiieMsbl, CBs3aHHbIe ¢ okcuaoMm yriepoaa (1V),
TUIIOTE3a TJIO0AJTBHOTO MOTEIUICHUS] KJIUMaTa, MapHUKOBBIM 3¢ dexT. YronbHas
KHCIIOTa U €€ CONM, UX (PU3NYecKue U XMMHUYECKHE CBOMCTBA, MOJYyYECHHE U
npuMmeHenue. KauecTBeHHas peakuuss Ha kapOoHaT-uOHBL. Vcmonb3oBaHue
KapOOHATOB B OBITY, METULIUHE, TPOMBIIIJIEHHOCTH U CEJIbCKOM XO341CTBE.

[TepBoHayasibHbIE MOHATHS 00 OPraHUYECKUX BEIIECTBAX KAK O COCIUHEHMSIX
yraepoja (MeTaH, 3TaH, 3TUJIEH, alleTUIIEH, 3TaHOJI, INIMLIEPUH, YKCYCHAs! KHCIIOTA).
[IpupoaHble HMCTOYHUKK YTIEBOAOPOAOB (yrojib, MPUPOJIHBIA Ta3, HEPTH),
MPOJYKTHl WX TmepepaboTku (O€H3MH), UX POJb B OBITY U TPOMBIIICHHOCTH.
[TonsiTe 0 OMOJIOTMYECKU BaXKHBIX BEILLIECTBAaX: )XKMpax, OejKax, yriieBojax — 1 ux
poJii B JKH3HM 4eJoBeKa. MaTepuaqbHOE €IWHCTBO OpPraHUYeCKUX U
HEOPTaHUYECKUX COCAMHEHUH.

KpeMHuuii, ero Qusnueckue W XHUMHUYECKHE CBOMCTBA, NOJYyYEHHE H
npuMmeHnenue. CoequHeHus KpeMHus B npupoze. O01ure npeacTaBieHns o0 OKcuie
kpemuus (1V) u xpemuueBoit kucinore. CUIMKATHI, UX UCIOJIB30BAaHUE B OBITY, B
IPOMBINIICHHOCTH. BakHelme cTpouTenbHbIe MaTepualbl: KEpaMHKa, CTEKIIO,
IeMEeHT, OeToH, kene300eToH. Ilpobiembl 6€30MacHOTO  MCIOJIB30BAHUS
CTPOUTENBHBIX MAaTEpUAJIOB B TOBCEITHEBHOM JKMU3HU.

Xumuueckuii IKCnepumenm:

U3ydeHUEe 0Opa3IOB HEOPTaHWYECKUX BEIIECTB, CBOWCTB COJITHOW KHCIIOTHI,
MIPOBEJICHIE KaueCTBEHHBIX PEaKIMid Ha XJIOPUA-UOHBI U HAOIIOJCHHE MPU3HAKOB



X TIPOTEKAHWsI, OMBITHI, OTpaKalIMue (PU3NYECKHEe W XWMHUYECKHE CBOMCTBA
rajoreHoB M HX COCIUHEHUI (BO3MOXKHO HCIOJIb30BAHUE BHUACOMATEPHUAIIOB),
O3HAKOMJIEHHUE ¢ 00pa3liaMu XJIOPUA0B (TAJIOT€HUIOB), 03HAKOMJICHHE C 00pa3aMu
ceppl U €€ COeAUHEHUSMU (BO3MOXXHO HCIOJb30BaHUE BHJIEOMATEPHAIIOB),
HaOJI0ICHUE TIpoliecca 00YIIIMBaHUs caxapa MoJl JEHCTBUEM KOHIIEHTPUPOBAHHOM
CEpHOM KHCJIOThI, U3Y4YEHUE XUMHUECKUX CBOMCTB Pa30aBIE€HHON CEPHOM KUCIIOTHI,
IpOBEJICHIE KaYEeCTBEHHON peakliy Ha Cyib(haT-uOH U HAOII0eHIE TpU3HaKa e
pPOTEeKaHMs, O3HAKOMJIEHHE ¢ (DPU3MYECKUMU CBOWCTBaMH a30Ta, ¢ocdopa U UX
COEJIMHEHUN (BO3MOKHO HCIIOJIb30BAaHUE BUICOMATEpPUAJIOB), 00pa3liaMH a30THBIX
u (GochopHbIX yIoOpeHui, MoJlydeHne, COOMpaHue, paclio3HaBaHUE U U3yUCHUE
CBOWMCTB aMMMaKa, IMPOBEIACHHE KAYECTBEHHBIX PEAKIMNA HAa HOH aMMOHUS U
dbochar-noH W W3yYEeHHWE TPU3HAKOB WX TPOTEKAHWS, B3aMMOJICHCTBHE
KOHIIEHTPUPOBAHHOW Aa30THOM KHUCJIOTHI C MENbI0 (BO3MOXHO HCIIOJIb30BaHUE
BHUJICOMATEPUAIIOB), HM3YYCHUE MOJIENEC KPUCTAIUIMYECKUX PEIIETOK anMmasa,
rpadura, (QymiepeHa, O3HAKOMJICHHE C MPOLECCOM aJICOPOLIMU PacTBOPEHHBIX
BEIIECTB AKTUBHUPOBAHHBIM YIJEM M YCTPOMCTBOM IIPOTHMBOras3a, IOJy4YEHHUE,
coOupaHue, pacrio3HaBaHWE W U3YYEHHUE CBOMCTB YIJIEKMCIOrO Ta3a, MPOBEJACHHE
KaueCTBEHHBIX PEaKIMi Ha KapOOHAT M CUJIMKAT-UOHBI U U3YYCHHUE MPU3HAKOB HX
IIPOTEKAHUs, O3HAKOMJICHHE C NPOAYKUHMEN CUIMKATHOM NPOMBIIUIEHHOCTH,
pPEILICHUE SKCIEPUMEHTAIBHBIX 33/1a4 Mo TeMe «BaxHellne HeMeTaubl U UX
COEIUHECHUSD.

MeTaJsibl 1 X COeIMHEHU S

OO01mast XxapakTepUCTHKAa XUMHUYECKUX JIEMEHTOB — METAJUIOB Ha OCHOBAHHUH
ux noyioxkeHuss B llepumommueckor cucreme xumuyeckux diemeHTtoB . U.
MenpeneeBa u crpoeHusi atoMoB. CTpoeHue MeTtauioB. MeTtamuyeckas CBs3b U
METAJUIMYECKAs] ~ KPUCTAJUIMYECKass  PEIIETKA.  DJEKTPOXUMUYECKHMH  pAX
HaMpsHKeHUH MeTawioB. Ou3nyeckne U XUMUYECKUe CBOMCTBA MeTaiioB. OOmue
CrocoObl TIONTy4eHus: MeTayioB. [loHATHE O KOPPO3UM METAIJIOB, OCHOBHBIC
CIOCOOBI 3aIUTHI X OT KOppo3uu. CruiaBsl (CTallb, UYyTYH, JIOPATIOMUHUNA, OpPOH3a)
U UX IPUMEHEHHE B OBITY U IPOMBIILICHHOCTH.

[Ilenounsie meTamnel: nonoxeHue B [lepuoanueckoi cucTeEME XUMHYECKUX
sanemeHnToB JI. 1. MenpaeneeBa, CTpOCHHME MX aTOMOB, HAaXOXJICHUE B MPUPOJE.
du3nyecKkue U XMMHUYECKUE CBOMCTBA (Ha mpuMmepe Hatpus U Kanus). OKCUasl 1
TUAPOKCHUABI HaTpusd W Kanus. [IpuMeHeHue IIeNOYHBIX METaUIOB U HX
COEJIMHEHUMH.

[Ilenoyno3emenpHble METAUIBl MarHud W KaJdbUMM: TIOJOKEHUE B
[Tepnoauueckoit cucreMe xumudeckux 3siemeHToB 1. 1. MenaeneeBa, CTpoeHue ux
aTOMOB, HaXOXJeHue B npupojae. Ousznueckne 1 XUMUYECKUE CBOMCTBA MarHus 1



KaJiblusl. BaxkHeiiire coequHeHnst Kanblus (OKCUl, TUIPOKCU/I, coJin). ZKECTKOCTD
BOJIBI M CIIOCOOBI €€ yCTpaHEeHHS.

AmmoMuHUN: TIosioxkeHue B [lepuoandeckoit cucteMe XMMUYECKUX SJIEMEHTOB
. . MenpgeneeBa, CTpoeHHE atoma, HaxXOXAcHWE B mpupoae. Dusnmueckue u
XUMHUYECKHE CBOMCTBA aIFOMUHMSA. AM(OTEpHBIC CBOMCTBA OKCHJIA U THAPOKCHIA
ATIOMUHUSL.

Kenezo: nonoxenne B [lepuoguueckoi cucreme XMMHYECKUX 3JIEMEHTOB /1.
N. MenaeneeBa, CTpOEHHE aTOMa, HaxXxOXKJIeHUE B mpupoac. Pu3nMyeckue Hu
XUMHYECKHE CBOMCTRA kene3a. OKCUIbI, THIPOKCUIBI M cou xkemesa (1) u xenesa
(I, ux cocraB, CBOMCTBA U MOJyUYCHHUE.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHHE C oOpa3laMu METAUIOB W CIUIABOB, HMX (PU3NYECKUMHU
CBOMCTBAMH, H3yUYCHHE  PE3YJbTAaTOB  KOPPO3UHM  METALIOB  (BO3MOXKHO
UCIIOJIb30BAaHUE BHJIEOMATEPHAIOB), OCOOECHHOCTEH B3aUMOJCUCTBHUS OKCH[A
KaJIbIIUSI W HATpus C BOJOM (BO3MOXKHO HCIIOJB30BaHUE BHJICOMATEPUATIOB),
HCCIICIOBAHUE CBOMCTB XECTKOM BOJIBI, MTPOIECCAa TOPEHUS KeJe3a B KUCIOPOJE
(BO3BMOKHO  KCMOJIb30BAHHE  BHUJICOMATEPUANIOB), MPU3HAKOB  MPOTEKAHUS
Ka4eCTBEHHBIX PEAKIIM Ha MOHBI: MATHHUS, KaJIBIH, AIFOMUHUS, [IMHKa, sxene3a (1)
u xenesza (lll), menu (Il), HaGmogeHne M ommMcaHuE TPOIECCOB OKpAIIUBAHUS
MJJaMEHH MWOHAMU HATpus, Kalus U Kaiblusig (BO3MOXHO HCIIOJIb30BaHUE
BUJICOMATEPUAIIOB), CClieJoBaHuE aM(OTEPHBIX CBOMCTB TUAPOKCHUIA ATTFOMUHUS U
TUAPOKCUA LIMHKA, PEIICHUE SKCIEPUMEHTANIBHBIX 3a7a4 Mo Teme «Baxunelmue
METAJUJIbl K KX COCIUHEHHUS.

XuMHS M OKPYXKAOLIAS Cpeaa

BemecTtBa M marepuansl B IMOBCEAHEBHOW »XU3HM YeloBeKa. besomacHoe
WCIIOJI30BaHUE BEILECTB M XMMHUYECKUX peakuuil B ObITy. [lepBasi momoinb npu
XUMHUUYECKUX 0KOraxX M OTPABIICHUSIX.

XUMHUECKOE 3arps3HEHHE OKpYKarolieh cpenbl (MpeiesibHas JOoMyCcTUMas
KOHIIEHTpalus BemlecTs, nainee — [1/1K). Ponb xumMuu B pemieHun SK0JIOrHYeCKUX
npooeMm.

Xumuueckuii IKcnepumenm:

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

Mexcnpeomemmnoie ceasu

Peanuzanusi MEXNpeIMETHBIX CBsSI3ed IMPU M3YYEHHM XUMHHM B 9 Kiacce
OCYIIECTBJISICTCS. 4Yepe3 HCIOJIb30BAaHUE KaK OOIMMUX €CTECTBEHHO-HAYYHBIX
MOHATUM, TaK W MOHATHM, SIBISIONINXCS CUCTEMHBIMH JJISI OTJEIBHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOIO ITUKJIA.



OOmume ecTeCTBEHHO-HAYYHBIC MOHSTHS: HAY4YHBIM (DAaKT, THUIOTE3a, 3aKOH,
TEOpWsl, aHallM3, CHHTE3, KiIacCHU(pUKAIMs, TEePUOJANIHOCTh, HAOIIOICHUE,
DKCIIEPUMEHT, MOJCIIUPOBAHUE, HW3MEPEHHE, MOJIeib, SBICHUE, MapHUKOBBIN
s eKT, TEXHOIOTHS, MaTEPHUAIIBI.

dwusuka: MmaTepusi, aTOM, MIEKTPOH, IPOTOH, HEUTPOH, HOH, HYKJIH]I, H30TOTIHI,
paliOaKTUBHOCTb, MOJICKYJIa, AICKTPUICCKUN 3aps, MIPOBOTHUKH,
MOJYIPOBOJHUKY, AUDICKTPUKH, (POTODIEMEHT, BEIIECTBO, TENI0, OOBEM,
arperaTHoe COCTOSIHAE BEIECTBA, ra3, PaCTBOP, PACTBOPUMOCTbD, KPUCTAILTUICCKAs
pemérka, CruiaBbl, (PU3MYECKHE BEIMYMHBI, CAUHUIIBI W3MEPEHUS, KOCMHUYECKOE
MPOCTPAHCTBO, MJIAaHETHI, 3BE3/1b1, COHIIE.

buonorus: ¢dortocunHTe3, npixanwe, Omocdepa, IKOCUCTEMA, MHHEPATLHBIC
yIOOPEHMS, MUKPO3JIEMEHTBI, MAKPOAJIEMEHTBI, TUTATEIHHBIC BEIIECTBA.

['eorpadus: atmocdepa, ruapocdepa, MUHEPAIbI, TOPHBIE MTOPO/IbI, OJIE3HbIE
HCKOIIaeMbI€, TOTLJIUBO, BOJIHBIE PECYPCHI.



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

JIMYHOCTHBIE PE3YJIBTATBI

JInyHOCTHBIE pe3yJbTaThl OCBOCHUS MPOrPAMMBI  OCHOBHOIO OOIIETO
o0Opa3oBaHMsI JOCTUTAIOTCS B XOJA€ OOyYeHHUS XMMHUU B EIUHCTBE y4eOHOU H
BOCIIUTATENBHOUN JIEATEIIBHOCTH B COOTBETCTBUU C TPAJULUOHHBIMA POCCUHUCKUMU
COIL[MOKYJIbTYPHBIMH M JTYXOBHO-HPAaBCTBEHHBIMU ILIEHHOCTSIMU, MPUHATBIMH B
oOIIeCTBE MpaBUJIaMU U HOpPMaMHU [OBEJEHUS U CHOCOOCTBYIOT Ipolieccam
CaMOITO3HAHUS, CAMOPA3BUTHUS U COLMATIM3AIMN 00YUYaIOIINXCSI.

JInyHOCTHBIE  pe3yJbTaThl  OTPAXAOT  TOTOBHOCTh  OOYYaIOMIMXCS
PYKOBOJICTBOBaTbCS CHCTEMOM TO3UTHBHBIX LIEHHOCTHBIX OPUEHTAUHUN W
pacCIIMPEHUE OIBITA AEITEIBHOCTH HAa €€ OCHOBE, B TOM YHUCJIE B YACTH:

1) naTpHOTHYECKOT0 BOCTIMTAHHUS

LIEHHOCTHOT'O OTHOILIEHUS K OTEYECTBEHHOMY KYJBbTYPHOMY, UCTOPUYECKOMY
M HAy4YHOMY HACJICAWI0, TOHMMAaHUS 3HAYEHHUS XMMHUYECKOM HAYKH B KW3HU
COBPEMEHHOTr0 OOIIEeCTBA, CIIOCOOHOCTH BIIAJIETh JOCTOBEPHOU HH(pOpMAaIMEeil o
[IEPEIOBBIX JTOCTHXKEHUSAX W OTKPBITUAX MHUPOBOM M OTEUYECTBEHHOM XUMUH,
3aMHTEPECOBAHHOCTU B HAYYHBIX 3HAHUSIX 00 yCTPOMCTBE MUpa U OOIIECTBA;

2) TPAKIAHCKOT0 BOCTIMTAHHUS:

IPEJCTABJICHUS] O COLUMAJIBHBIX HOPMax M MPABWIAX MEXKIMYHOCTHBIX
OTHOIIEHUH B KOJUIEKTUBE, KOMMYHUKATUBHON KOMIETEHTHOCTU B OOIICCTBEHHO
MOJIE3HOM, Y4eOHOMCCIIEA0BATEIbCKOM, TBOPUECKOM U IPYTUX BUAX JICSITEIIBHOCTH,
TOTOBHOCTH K Pa3HOOOpa3HOW COBMECTHOW JACSATEILHOCTH MPU BBIIOJIHEHUU
y4eOHBIX, TMO3HABATENIbHBIX 3a/1ay, BBINOJHEHUM XUMHYECKUX SKCIEPUMEHTOB,
CO37[aHUH YU4EOHBIX MMPOEKTOB, CTPEMIICHHSI K B3aUMOIIOHUMAHUIO M B3AMMOTIOMOIIIH
B MPOIIECCE ITOM yueOHOM e TEeNHbHOCTH, TOTOBHOCTH OIIEHUBATh CBOE MOBE/ICHUE
M MOCTYNKH CBOMX TOBAPHUIIEH C IMO3UIHWH HPABCTBEHHBIX M MPABOBBIX HOPM C
Y4ETOM OCO3HAHUS MOCIEACTBUM MOCTYIIKOB;

3) HEHHOCTH HAYYHOT'0 TIO3HAHUSI

MHPOBO33PEHYECKUE TIPEJICTABICHNUS O BELIECTBE U XUMHUUYECKOW PEaKIUH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO DPa3BUTHUS HAYKU U COCTABISIOLINE
OCHOBY [IJI1 TIOHUMAaHMS CYIIHOCTH HAYyYHON KapTHHBI MHUpa, MPEACTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS MPUPOJBI, B3aUMOCBS3SIX YEJIOBEKA C
MIPUPOTHOM CPENOM, O POJIM XUMHUHU B TO3HAHUHU 3TUX 3aKOHOMEPHOCTEM;

[M03HABAaTEIbHBIE MOTHUBBI, HAIIPABIICHHBIE HA MOJYYCHHE HOBBIX 3HAHUH MO
XUMHH, HEOOXOJHMMBIC IS OOBSICHEHHS HAOJI0IaeMbIX IPOIECCOB M SIBJICHUM,
MO3HaBaTeNbHON, MHGOPMAIIMOHHOW M YHUTATENIbCKOW KYyJIBTYpPhl, B TOM 4YHCIIE
HaBBIKOB CaMOCTOSITEIbHOM paboOThl C Yy4E€OHBIMM TEKCTaMH, CIPAaBOYHOU



JUTEPATypOi, MOCTYMHBIMU TEXHHUUYECKUMU CPEACTBAMH HH(POPMAIIMOHHBIX
TEXHOJIOTUH;

UHTEpeC K OOYYeHHWI0 U TO3HAHUIO, JI0003HATEIBHOCTh, TOTOBHOCTH U
CIIOCOOHOCTh K  €caMOOOpa3oBaHMIO, TPOEKTHOM U  HUCCIEIOBATEIbCKOM
JeSATEeIbHOCTH, K OCO3HAHHOMY BBIOOPY HANpaBICHHOCTH M YPOBHSI OOy4YEHUS B
JIaTbHEHIIIEM;

4) popMHUPOBAHUS KYJIBTYPHI 310POBbSI:

OCO3HAHHUE IIEHHOCTU KW3HU, OTBETCTBEHHOTO OTHOUIEHUS K CBOEMY
3JI0POBbIO, YCTAaHOBKM Ha 370pPOBBIM 00pa3 >KU3HU, OCO3HAHWE MOCIEACTBUN U
HEIMPUATUE BPEIHBIX MPUBBIYEK (YIOTPEOICHHS aJIKOTOJs1, HAPKOTUKOB, KypEHHs),
HEOOXOJUMOCTH COOJIIOJIEHUST TpaBui OE30MAaCHOCTH TpU  OOpalleHHuH C
XUMHUYECKMMH BEIIECTBAMU B OBITY U PEATbHON KU3HH;

5) TPy10BOT0 BOCTIMTAHUSI:

MHTEpEC K NPaKTUYECKOMY U3YUYEeHHIO ITpodeccuil U Tpyda pa3InyHOro posa,
YBaXXEHUE K TPYAY U pE3yJbTaTaM TPYJIOBOM JIEATEIbHOCTH, B TOM YMCJIE HA OCHOBE
NPUMEHEHUsT  NPEIMETHbIX 3HAHWM O  XWMHH, OCO3HAHHBIA  BBIOOD
VWHIUBUYAIbHOM TPAEKTOPUU MPOAOHKEHUS 00pa30BaHUs C YUETOM JIMYHOCTHBIX
MHTEPECOB U CIOCOOHOCTH K XMMMHU, OOIIECTBEHHBIX UHTEPECOB U MOTPEOHOCTEM,
yCIeHON Ipo(eCCUOHATIBHON IE€ATEIbHOCTH U Pa3BUTHS HEOOXOIUMBIX YMEHUH,
TOTOBHOCTb aJJalITUPOBATHCS B IPO(HECCHOHATIBHOU CpEIE;

6) 3K0JI0rNYeCcKOro BOCIIUTAHUS

HKOJIOTUYECKH 11ETIECO00pa3HOE OTHOLICHHE K IPUPOJIE KaK UCTOUHUKY KU3HU
Ha 3emile, OCHOBE €€ CyIIEeCTBOBaHMUS, NOHMMAaHHUE ILIEHHOCTH 3J0pOBOTO M
O6e3omacHoro oOpa3a >KH3HH, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
(GU3MYECKOMY M TICUXMYECKOMY 370pPOBBIO, OCO3HAHHE LEHHOCTH COOJIIOICHUS
npaBui 0€30MACHOTO MOBEAEHUS MTPU padoTe C BEIIECTBAMHU, a TAK)KE B CUTYaLUsX,
YTPOXKAOLIUX 310POBBIO U )KU3HU JIOEH;

CHIOCOOHOCTH NMPUMEHATH 3HAHUS, MOJTy4YaeMble MPU U3YYEHUU XUMHH, AJIS
peleHns 3a1a4, CBA3aHHbBIX C OKPYKAIOLEd TPUPOIHON CPENOM, I TOBBIIEHUS
YPOBHSI  AKOJIOTMYECKOM  KYyJIbTYpbl, OCO3HaHUS TJ00albHOTO  Xapakrepa
HKOJIOTHYECKUX MpOoOJeM M MyTel HUX pelieHus MOCPEACTBOM METOAOB XUMUM,
HKOJIOTUYECKOTO MBIIUICHHS, YMEHHs PYKOBOJCTBOBAaThCS UM B ITO3HABATEJIBHOM,
KOMMYHUKATUBHOM U COLMAJILHON IIPAKTHKE.

METANPEJMETHBIE PE3YJIBTATHI

B cocraBe MeTanpeaMETHBIX pE3yJNbTATOB BBIJIEISAIOT 3HAUMMbIC JIS
(bopMUpOBaHK MUPOBO33pEHUS OOIICHAYUHbIE TOHATHS (3aKOH, TE€OPHsl, IPUHLIMII,
rumnoTe3a, (QaxkT, CHUCTEMa, IMPOLECC, 3SKCIEPUMEHT U JApPYroe.), KOTOpbIe
UCIIOJIB3YIOTCS B €CTECTBEHHO-HAYYHBIX Y4YEOHBIX MpeaMeTax W MO3BOJISIOT Ha
OCHOBE 3HaHUN M3 ATUX MPEAMETOB (POPMUPOBATH MPEACTABICHUE O LIEJIOCTHOU



HAyYHOW KapTHUHE MHPA, U YHUBEpPCaJIbHbIC y4eOHbIE NeUCTBUS (MO3HABATEIbHBIC,
KOMMYHUKATHBHBIC, DPETYJISTHBHBIC), KOTOpPBhIE 00ECIeunBarOT (POPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IUUIAHUPOBAHUIO M OCYIIECTBICHUIO y4eOHOMU
JIEATECIILHOCTH.

ITo3HaBaTe/ibHBIE YHMBEPCAJIbHBIE YUeOHbIE HeiiCTBUS

ba3zoBble Jiornueckue JaeiicTBuA:

YMEHHUSI HCMOJB30BaTh MNPUEMBI JIOTUUECKOTO MBIIIJIEHUS TPU OCBOCHUU
3HAHUMN: PACKPBIBATh CMBICT XUMHUYECKUX MOHSATHU (BBIACISATH WX XapaKTEPHbIC
MPU3HAKK, yYCTaHABJIMBATh B3aUMOCBSI3b C JPYTMMHU THOHSATHSIMH), HUCIOJIb30BaTh
MOHATHUS JIJIs1 OOBSICHEHUS OT/CIbHBIX (PaKTOB U SIBJICHUH, BBIOUPATh OCHOBAHUSI U
KPUTEPUH VISl KIACCH(PUKAINMKA XUMHUYECKHUX BEIIECTB W XMMHUUYECKHX PEaAKIUH,
YCTaHABJIMBATh MPUYMHHO-CIICICTBEHHBIE CBSI3M MEXKIYy OOBEKTaMH HW3Y4YCHHS,
CTPOUTH JIOTUUECKUE PACCYXIACHUS (MHAYKTHUBHBIC, ICTYKTUBHbBIC, [0 aHAJIOTHN),
JIenaTh BBIBOJIBI M 3aKIIOUCHUS

YyMEHHUE TMPUMEHSATH B TpOIECcce IMO3HAHUS TOHATUA (NIpeAMETHhIE |
METaNnpeIMETHBIC), CAMBOJIMYECKHUE (3HAKOBBIC) MOJIECTU, UCTIOIb3yEMbIC B XUMUH,
npeoOpa3oBbIBATH MIMPOKO MPUMEHSIEMbIE B XUMUU MOJEIbHBIE MPEICTABICHUS —
XUMHUYECKUH 3HAK (CHUMBOJ DJIEMEHTa), XUMHYecKas ¢GopMmylia W YpaBHEHHUE
XUMHUYECKOW PEaKIUM — MPU PelIeHUH Y4eOHO-TI03HABATEIbHBIX 3a7a4, C Y4ETOM
ATUX MOJICTBHBIX MPEJCTABICHUIN BBISBIATh U XapaKTEPU30BaATh CYIIIECTBEHHbIC
MPU3HAKUA U3Yy4aeMbIX OOBEKTOB — XMMHUUYECKUX BEIIECTB U XUMHUECKUX PEAKIIUMN,
BBIABJIAT,  OOIIME  3aKOHOMEPHOCTH, IPUYMHHO-CICJICTBEHHBIC CBSI3M W
MPOTHUBOPEUMS B U3yUaEMbIX MPOLIECCAX U SBJICHUSX.

ba3oBble ucciiegoBarTe/IbCKHe AeiiCTBUS.

YMEHHE HCIOJIb30BaTh IMOCTABJICHHBIE BOMPOCHI B KAueCTBE MHCTPYMEHTA
MO3HAHUS, 4 TAK)KE B KAYECTBE OCHOBBI ISl JOPMUPOBAHUS TUIIOTE3BI IO TTPOBEPKE
MPAaBUIILHOCTH BBICKA3bIBAEMBIX CYKJICHUN;

MPUOOPETEHUE OIbITa 110 TUTAHUPOBAHHWIO, OPTaHU3AIMH M IMPOBEICHHUIO
YYCHUYECKUX OKCIEPUMEHTOB, yMEHHE HalIaaTh 3a XOJO0M Mpolecca,
CaMOCTOSITEJILHO MPOTHO3UPOBATH €ro Pe3ysbTaT, popMmyaupoBaTh 0000IICHUS U
BBIBO/IbI 110 Pe3yJibTaTaM MPOBEAEHHOTO OMbITA, UCCIEIOBAHUS, COCTABIATh OTUET
O MpoJIeTTaHHOM padoTe.

Pabora c undopmanueii:

yMEHHUE BBIOMpATh, AHAIMU3UPOBATH W HWHTEPIPETUPOBATH HUHGPOPMAIUIO
Pa3IMYHBIX BUJIOB U (OPM MPEACTABICHUS, MOTYyYaeMyl0 U3 Pa3HbIX UCTOYHUKOB
(Hay4HO-TIONYyJISIpHAsT  JIUTEpaTypa XUMHUUYECKOTO COJAEp>KaHUs, CIPABOYHbIC
nocoOus, pecypcsl MHTepHETa), KPUTUYECKH OIICHUBATH MPOTUBOPEUYHBYIO H
HEJI0OCTOBEPHYIO MH(OPMAITHIO;



YMEHUE NPUMEHATH Pa3jIu4HbIE METOJbl M 3aMpPOChl MPU NOHUCKE U OTOOpE
uHGOpMAIlMU U COOTBETCTBYIOIIMX JAHHBIX, HEOOXOAMMBIX JJIsi BBIIOJHEHUS
y4eOHBIX U MO3HABATEIbHBIX 3a7a4 ONPEAEIEHHOTO THIA, TPUOOPETEHUE ONBITA B
00JaCTH  HMCHOJB30BaHUS  MHGOPMAIIMOHHO-KOMMYHUKATUBHBIX  TEXHOJOTHUH,
OBJIaJICHUE KYJbTYPOU aKTUBHOTO HCIIOJIb30BaHUS PA3JIMYHBIX TOMCKOBBIX CUCTEM,
CaMOCTOSITENIFHO BBIOMpAaTh ONTUMAIBHYIO (hOpMY MpeAcTaBIeHUS UH(DOPMALIUU U
WUTIOCTPUPOBATh PEIIAEMbIE 33Ja4d HECJIOKHBIMU CXEMaMH, Jharpammamu,
Ipyrumu opmamMu rpaduKu U UX KOMOUHALIUSIMU;

YMEHUE UCIOJIb30BaTh U aHaJIM3UpoBaTh B Ipolecce Yy4eOHOH U
MCCJIEIOBATENLCKONU JEATEIbHOCTH UHPOPMAIIMIO O BIUSHUU MPOMBIIUIEHHOCTH,
CEIBCKOT0 XO35MCTBA M TPAHCIOPTA HA COCTOSHUE OKPYKAIOUIEH IPUPOIHOU
Cpelbl.

KoMMyHHKATHBHBIE YHHMBEPCAJbHbIC Y4eOHbIe JeHCTBHS:

YMEHMSI 3a/1aBaTh BOMPOCHI (B XO€ Auayiora 1 (WIK) TUCKYCCUH) IO CYILECTBY
oOcyxnaeMoi Tembl, (OPMyIUpPOBaTH CBOU TMPEIJIOKEHUS OTHOCUTEIHLHO
BBINIOJIHEHUS NPEAJIOKEHHOM 3a/1a4u;

YMEHUSI  NPEJCTaBIATh  MOJYYEHHbIE  pe3yJbTaThl  MO3HABATEJILHOU
JNEATEIPHOCTH B YCTHBIX W IIMCBMEHHBIX TEKCTaX; JEJaTh MPE3CHTALUIO
PE3yJIbTaTOB BBIMNOJHEHUS] XMMHUYECKOTO SKCIEpUMEHTa (71a00paTOpHOTO OMbITa,
71a00paTOPHOI pabOTHI IO MCCIICTOBAHNIO CBOMCTB BEIIECTB, YYCOHOTO IIPOCKTA);

yMEHUsI Y4EeOHOrO COTPYAHMYECTBA CO CBEPCTHUKAMU B COBMECTHOM
IIO3HABATEJIBHOM W MCCIIEIOBAaTEIbCKOM  JACATENBHOCTH  IIPU  PELIECHUU
BO3HUKAIOIIKMX MPOOJIEM Ha OCHOBE yuyéTa OOIIMX HHTEPECOB M COIJIACOBAHUS
no3uuil (00cyXeHusi, OOMEH MHEHMSIMH, «MO3TOBBIE LITYPMbI», KOOPJIWHAIMS
COBMECTHBIX JEHCTBUM, OINpENCICHUE KPUTEPUEB IO OLEHKE KadecTBa
BBITIOJTHEHHOUN pabOTHI U ApyTHe).

PerynsiTuBHBIC YHHBeEpPCAJbHbIC Y4eOHbIe NeHCTBHA:

YMEHUE CAaMOCTOSTENIBHO ONPENENATh LENH JEATEIbHOCTH, IUIAHWPOBATh,
OCYUIECTBJISITh, KOHTPOJIHUPOBATh U MPU HEOOXOJUMOCTH KOPPEKTHUPOBATH CBOKO
NesATEeIbHOCTh, BBIOMpaTh Harbonee 3PpPeKTUBHbIE CIIOCOOBI pelieHusl y4eOHbIX U
MO3HABATENIbHBIX 337a4, CaMOCTOSITEIbBHO COCTaBJISATh WJIM KOPPEKTUPOBATH
MPEJIOKEHHBIM  QJITOPUTM JEHUCTBUUA MPU BBINIOJHEHUM 33JaHUM C YYETOM
MOJTy4YEHHUS! HOBBIX 3HAHHUU 00 M3yyaeMbIX OOBEKTaxX — BEIIECTBAX U PEAKIUSIX,
OLICHMBATh COOTBETCTBUE IMOJYYEHHOTO pe3yJibTaTa 3asBJICHHON LEIH, YMEHHE
MCIIOJIb30BaTh U aHAIM3UPOBATh KOHTEKCTHI, MPEJIaraéMble B YCIIOBUU 33JIaHUN.

HPEAMETHBIE PE3YJIbTATBI

B cocraBe nmnpeaMETHBIX pe3yabTaTOB IO OCBOCHHUIO 0053aTE€IHHOTO
CoJlep KaHMs, YCTAHOBJIEHHOTO JaHHOW denepaibHON pabodeil mporpaMMoH,
BBIJICJISIIOT: OCBOEHHBIE OOYYaIOIIMMHCS HAay4YHbI€ 3HAHUSA, YMEHUS U CIOCOObI



JNEUCTBUM, BUABI JEITEIBHOCTH IO T[OJYYEHUIO HOBOTO 3HAHMWS, €ro
WHTEPIPETALNN, TIPEOOPA30BAHUIO ¥ PUMEHEHHUIO B PA3JIUYHBIX YI€OHBIX U HOBBIX
CUTYyalUsX.

K konIy oOyuenus B 8 ki1acce npeiMEeTHbIE PE3yJIbTaThl Ha 0a30BOM YPOBHE

JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

e PpACKpBIBATh CMBICJ OCHOBHBIX XMMHUYECKHX MOHSTHI: aTOM, MOJIEKYJa,
XUMHUYECKANA 3JIEMEHT, MPOCTOE BEIIECTBO, CJIOKHOE BELIECTBO, CMECH
(omHOpOAHAS M HEOJHOPOAHAS ), BAJIGHTHOCTh, OTHOCUTENIbHASI aTOMHAs U
MOJIEKYJISIpHAs Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJSIpHas Macca,
MaccoBas J10J1s1 XUMUYECKOTO 3JIeMEHTa B COCIMHEHUHU, MOJISIPHBINA 00BEM,
OKCHUJ, KHCIIOTa, OCHOBaHHE, COJIb, 3JIEKTPOOTPULATEIbHOCTh, CTEIECHb
OKHUCJIEHHS, XMMHYECKasl peakiusi, KiIacCU(UKaIUs pEeaKuui: peakuuu
COCIMHEHUSA, PEAKIMU PAa3JIOKEHUs, PEAKIUU 3aMEIICHUs, PEaKIuu
oOMeHa, 3K30- U SHAOTEPMHUUYECKUE PEAKIIUH, TEIIOBOU 3PPEKT peaKiuH,
AJIpO aToMa, dJIEKTPOHHBIN CJIOM aTomMa, aTOMHas OpOUTallb, paINyC aTOMA,
XUMUYECKasl CBS3b, MOJISIPHAS U HEMOJISIpHAs] KOBAJICHTHAs! CBSI3b, MOHHAs
CBSA3b, HWOH, KaTHOH, AaHUOH, pPAacTBOpP, MaccoBas JIOJs BellecTBa
(mporieHTHAsI KOHIIEHTpAIKsl) B pacTBOPE;

e WUIIOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XHMHWYECKUX TMOHITUH H
MPUMEHSITh 3TU TIOHSATHUS MPU OMKUCAHUU BELIECTB U X MPEBPAIICHUI;

e HCIOJb30BAaTh XHWMHUYECKYIO CHUMBOJMKY JMJII COCTaBJICHHS (HOpMYT
BEILIECTB U YPABHEHUI XUMHUYECKUX PEAKIIHIL;

e ONpENENsATh BAJCHTHOCTh aTOMOB JIEMEHTOB B OWHAPHBIX COCIUHEHUSX,
CTENIEHb  OKUCIIEHUSI  DJEMEHTOB B  OWHApHBIX  COCAMHEHUSX,
NPUHAAJIEKHOCTh BEIIECTB K ONPEAEIEHHOMY KJIACCy COEOUHEHUH TIO0
dbopmynaMm, BHUJ XUMHUYECKOW CBsI3M (KOBaJeHTHAas M HOHHAas) B
HEOPraHUYECKUX COEANHEHUSX;

e packpeiBaTh cMbIci Ilepuonnueckoro 3akona JI. WM. Menaeneena:
JEMOHCTPUPOBATh IMOHUMAHUE TEPUOJAMYECKON 3aBHCHUMOCTH CBOICTB
XUMHUYECKUX AJIEMEHTOB OT HMX MosioxkeHus B llepuoguyeckoil cucreme,
3aKOHOB COXpPAHEHHS MAacChl BEIECTB, MOCTOSHCTBA COCTaBa, ATOMHO-
MOJIEKYJISIPHOTO YYE€HUSsI, 3aKOHA ABOTrajipo;

e ONHUCHIBATH W XapakTepuszoBaTh TabmuuHyto Qopmy Ileprogudeckoit
CUCTEMBbl XMMHUYECKHX OJJIEMEHTOB: pa3iMyaTh [OHATUSA «TJIABHAs
noarpymnmna (A-rpymnmna)» u «mnobounas noarpynna (b-rpymnmna)y, maneie u
OonbllIe TEPUOAbl, COOTHOCUTH O0003HAUEHMs, KOTOpPbIE HMEIOTCS B
tabmuie «llepuomnueckas cucTteMa XuMmudeckux diemernToB [J[. U
MeHneneeBay ¢ YHCIOBBIMM XapaKTEPUCTHUKAMH CTPOEHHUS aTOMOB



XUMHUYECKUX JIEMEHTOB (COCTaB U 3apsia sapa, 001ee 9uciio SIeKTPOHOB U
pacmnpeneneHue uX 1o IEKTPOHHBIM CIIOSM);

KJacCU(PUIMPOBAaTh XUMUYECKHE DJIEMEHTHI, HEOPTaHUYCCKHE BEIECTBA,
XUMHUYECKUE Peakiuu (M0 YUCIY M COCTAaBY YYACTBYIOIIMX B PEAKIIUH
BEIIIECTB, 110 TETUIOBOMY (D eKTy);

XapaKTepU30BaTh (OMUCHIBATH) OOIIME XUMHUYECKHE CBOMCTBA BEICCTB
Pa3TUYHBIX KJIACCOB, TIOJTBEPXKIasi OMUCAHUE MMPUMEPaAMHU MOJIEKYISIPHBIX
ypaBHEHUHN COOTBETCTBYIOIIUX XUMUYECKUX PEAKIIHIA;

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

BBIYHCIIATh OTHOCHTEIILHYIO MOJICKYJIIPHYIO U MOJIIPHYIO MAcChI BEIIECTB,
MacCOBYIO JIOJIIO XHUMHYECKOTO JjeMeHTa 1o ¢GopMmyse COECIUHEHHS,
MacCOBYIO JIOJIO BEIIECTBA B paCTBOPE, TPOBOIUTH PACUETHI IO YPAaBHEHHIO
XAMHUYECKOMN pEaKIuy;

MIPUMEHSATH OCHOBHBIE OTIEPAIIN MBICIIUTECILHOM EATETLHOCTH — aHATIU3 U
CUHTE3, CpaBHEHHE, OO0O0OIIeHHEe, CHUCTeMaTu3aluio, Kiaccupukaiuio,
BBISIBJICHHE TMPUYMHHO-CICACTBEHHBIX CBSI3ed — JUISI M3YyYEHHS] CBOMCTB
BEIIECTB M XHUMHUYECKUX PpEaKIUil, EeCTECTBEHHO-HAyYHbIE METOJIbI
MO3HAHUS — HAOJIOJCHWE, W3MEpPEHHEe, MOJCIMPOBAHUE, SKCIECPUMEHT
(peaJibHBINA U MBICIICHHBIN);

CJIEIOBATH NMPaBUJIaM MOJIb30BaHUS XUMHUECKOU MOCYA0U U JIa0OPaTOPHBIM
o0opyZOoBaHUEM, a TaKXe TmpaBuiaM OOpalleHHs C BEIIeCTBAMU B
COOTBETCTBHUM C MHCTPYKIMSIMH TIO BBITIOJHEHUIO JIAOOPATOPHBIX
XUMHUYECKUX OIBITOB 110 TIOJYYCHHUIO U COOMPaHUIO ra3000pa3HbIX BEIICCTB
(Boopoa M KHUCIOpOJa), MPUTOTOBICHUIO PACTBOPOB C OMpeneIEHHON
MacCoBOM J0Jiel pacTBOPEHHOTO BEIIECTBA, MJIAHUPOBATH U MPOBOIAUTH
XUMHUYECKHE DKCMEPUMEHTHI IO PACIIO3HABAHUIO PACTBOPOB IIEJIOYEH U
KHCJIOT C TOMOILbIO UHJIUKATOPOB (JJAKMYC, (PeHON(PTAICHH, METUIOPAHK

U ApyTHE).

K xonIy o0yueHus B 9 Kj1acce npeIMETHBIC PE3yIbTaThl Ha 0a30BOM YPOBHE
JOJDKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

PacKpbhIBaTh CMBICI OCHOBHBIX XUMHYECKMX MOHATHUH: XWMWYECKUU
AJIEMEHT, aTOM, MOJIeKyJia, HWOH, KaTHOH, aHWOH, MPOCTOE BELIECTBO,
CJI0)KHOE€ BENIECTBO, BAJICHTHOCTb, 3JIEKTPOOTPUIATEIBHOCTh, CTETIEHb
OKHUCJICHHS, XUMUYECKasl PEaKI[nsi, XUMUYIECKast CBs3b, TEIUIOBOU ekt
peaknuu, MOJb, MOJISIPHBIH  00BEM,  pacTBOp,  DIIEKTPOJHTHI,
HEJJICKTPOJIUTHI, JJICKTPOJIUTUYECKAs IUCCOLMALNS, PEAKIUU WOHHOIO
oOMeHa, KaTaJu3aTrop, XHUMHYECKOE paBHOBECHE, OOpaTUMbIE U



HEOOpaTUMBIE PEaKIMH, OKHUCIUTEIILHO-BOCCTAHOBUTEIBHBIC PEAKITUH,
OKHUCIIUTEIb, BOCCTAHOBUTEIb, OKUCIICHHE U BOCCTAHOBIICHHUE, aJUIOTPOIUS,
aM(pOTEPHOCTb, XUMHYECKast CBSI3b (koBaJIeHTHaA, HMOHHAas,
MeTaJlTn4yecKas ), KpucTaindeckas pereTka, Koppo3usi METaJIOB, CIUIABBI,
CKOPOCTh XMMHUYECKON PEAKIHNH, MPEACIbHO JIOMYCTUMAas KOHIICHTpaIHs
ITJIK BemiecTBa;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX TMOHATHH U
MIPUMEHATH ATU MOHITUA MPU OMUCAHUH BEIIECTB U UX IIPEBPAILCHUN;
HCIIOJIB30BaTh XHUMHYECKYIO CHMBOJIMKY JUISI COCTaBJiCHUS (GOpMYyIl
BEIIECTB M YPABHEHUN XUMHUYECKUX PEAKIIU;

ONPENIEeNATh BaJICHTHOCTh U CTENIEHb OKUCICHUS XUMUYECKUX JIEMEHTOB B
COCIMHEHUAX Pa3IUYHOrO COCTaBa, MPUHAJICHKHOCTh BEHIECTB K
OTNpeNeIEHHOMY KJIACCY COEIWHEHUU 1o ¢opmyrnam, BHUJI XUMHUYECKOU
CBs3U (KOBaJICHTHAs, MOHHAS, MeETaUIMYecKasi) B HEOPraHUYECKHUX
COCIMHEHUAX, 3aps]l MOHA MO0 XUMHUYECKOU (opMmylie, XapakTep Cpelbl B
BOJIHBIX PACTBOPAaX HEOPTraHUYECKUX COCAMHEHUMN, TUI KPUCTAIITUYECKOU
PELIETKA KOHKPETHOI'O BEILIECTBA,

packpsiBath cMmbIica Ilepuonmueckoro 3akona J[. M. MenneneeBa wu
JEMOHCTPUPOBATh €ro IOHWMAaHUE: OIMCHIBATh U XapaKTepU30BaTh
Tabnuuynyo Gopmy Ilepuogmdyeckoid CUCTEMBI XUMHUYECKUX HIIEMEHTOB:
paznuyaTh MOHATHUS «TJaBHas noArpynna (A-rpymnma)» U «1modoyHas
noarpynmna (b-rpynma)», manesle u OOJBIINE IEPUOIBI, COOTHOCHUTH
0003HauYeHUs1, KOTOPbIC UMEIOTCS B IEPUOINUECKON TaOIUIIE, C YNCTOBBIMH
XapaKTepUCTUKAMH CTPOEHUS aTOMOB XHUMHYECKHUX 3JIEMEHTOB (COCTaB U
3apsin  sanapa, oOllee YUCIO DJIEKTPOHOB U pachpeiesieHue Uux 1o
AIIEKTPOHHBIM CJIOSIM), OOBSACHITH OOIME 3aKOHOMEPHOCTU B U3MEHEHUU
CBOMCTB 3JIEMEHTOB M UX COCIUHEHUHN B Mpeenax MajblX NEPUOJIOB U
IJIABHBIX MOJATPYMI ¢ YYETOM CTPOSHHS X aTOMOB;

KJIacCCU(UIIMPOBATH XUMUUYECKUE DJIEMEHTHI, HEOPraHUYECKUE BEIIECTBA,
XUMHUYECKUE peakiuu (M0 4YKMCIy W COCTaBY YYaCTBYIOIIMX B PEAKIIUU
BEILIECTB, MO TEIJIOBOMY 3P (DEKTy, MO M3MEHEHHUIO CTEICHEW OKHUCIICHUS
XUMHUYECKHUX IJIEMEHTOB);

XapaKTepu30BaTh (OMHUCHIBATH) OOIMME U CHEIUPUISCKUE XHUMHYECCKUE
CBOMCTBAa TIPOCTBHIX U CJOXHBIX BEIECTB, TMOJITBEPXKIAs OMNHUCAHUE
puMepaMl MOJICKYJISIPHBIX M HOHHBIX YpPaBHEHUHM COOTBETCTBYIOIIHUX
XAMUYECKUX PEAKIIHI;

COCTaBIISAITh YPABHEHUS DJEKTPOJIUTUYECKOW JIUCCOLMAIIMU  KHCIOT,
LIEJIOYEN U COJIEH, MOJIHBIE U COKPALEHHBIE YPABHEHUS PEAKLIMA HOHHOTO



oOMEHa, ypaBHEHHUS PEaKIWi, MOATBEPKIAIONUX CYIIECTBOBAHUE
TEHETUYECKOM CBSI3M MEXK/Ty BEIIECTBAMU PA3JTMYHBIX KIACCOB;
pacKphIBaTh CYITHOCTh OKHCJIHTEIbHO-BOCCTAHOBUTEIBHBIX PEAKITUI
MOCPEJCTBOM COCTABJICHUSI DJICKTPOHHOTO OaJlaHCca 3TUX PeaKInii;
MIPOTHO3UPOBATh CBOMCTBA BEILECTB B 3aBUCHUMOCTH OT HMX CTPOCHUS,
BO3MOKHOCTH TIPOTCKAHUS XWMHUYECKHX TPEBPAIMICHUNA B Pa3TUIHBIX
YCIIOBHSIX;

BBIYUCIISITh OTHOCUTEIBHYIO MOJIEKYJIIPHYIO U MOJIIPHYIO MAacCChI BEIIIECTB,
MaCCOBYIO JIOJIFO XHMHYECKOIo JJIeMeHTa Mo ¢Gopmylie COCIUHEHUS,
MacCCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, TPOBOAUTH PACUETHI 110 YPAaBHEHUIO
XAMHUYECKON pEaKIu;

COOJTI0IaTh TIPAaBUIIA MTOJIH30BAHUS XUMUYIECKOHN TIOCYA0N 1 1a00paTOPHBIM
o0opy/ioBaHMEM, a TaKXe TMpaBwia oOpalieHus C BeEIeCTBaMU B
COOTBETCTBMM C HHCTPYKIHUSMHU TIO BBIIOJHEHHUIO J1A0OpPaTOPHBIX
XUMHUYECKUX OIBITOB 110 TIOJYYCHHUIO U COOMPaHUIO ra3000pa3HbIX BEIICCTB
(aMMmaka M yriaeKkucIioro rasa);

MIPOBOJIUTH PEAKITUH, TOATBEPKIAIOIINE KaUeCTBECHHBIN COCTAB Pa3TUIHBIX
BEIIIECTB: PACIIO3HABATH OIBITHBIM IYyTEM XJIOpUI-, OpPOMHI-, HOIUI-,
kapOoHat-, docdar-, cuiamkar-, cyiabdar-, THIAPOKCHI-UOHBI, KAaTHOHBI
aMMOHHUSI W HMOHBI W3YYCHHBIX METAJIOB, MPUCYTCTBYIOIIHNE B BOJHBIX
pacTBOpax HEOPTaHUICCKUX BEITICCTB;

MIPUMEHSITH OCHOBHBIC OIEpAIIMK MBICIIUTEIILHOM JEATEIbHOCTH — aHAJINU3 U
CUHTE3, CpaBHEHHE, 0000IICHNEe, CHCTEMAaTH3aIINIO, BBISIBIICHHE TPUYNHHO-
CIICJICTBEHHBIX CBSI3€H — JUIS M3Y4YEHUs] CBOMCTB BEIIECTB U XUMHYCCKHUX
peaKmuii, E€CTECTBEHHO-HAyYHbIC METOABl TO3HAaHUS — HaOII0ICHHE,
U3MEpPEHNE, MOJICIIMPOBAHUE, SKCIEPUMEHT (PeaibHbI U MBICICHHBIN).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KJI

ACC

Ne

HaunmenoBaHmue pa3xeioB u

KoauuecTBO 4acoB

KonTposabHbie

IpakTuyeckue

DJIeKTpOoHHbIe (LM (ppoBbIE)

n/n TeM NPOrpaMMbl Bcero o0pa3oBaTe/ibHbIE pecypchbl
padoThI padoThI
Pasznea 1. IlepBoHayajibHbIe XMMUYECKHE TOHATHS
XuMusg — BakHas 00/1aCcTh
€CTECTBO3HA
11 TECTBOSHARI 1 5 2 hitps://m.eds00.ru/A3RITAT6X
MPaKTUYECKON JIeATEITbHOCTH
yeJIOBEKa
B
1.2 CHIECTBA H XHMIHCCKHC 15 1 https://m.edsoo.ru/JOM9V8V8D
peakuuu
Utoro no pazneny 20
Pa3nea 2. BaxkHelilme npeacTaBuTe/ I HEOPraHMYeCKUX BellleCTB
Bo3ayx. K T
2.1 AYX. RACIOPOX. LIOMATHE 6 https://m.edsoo0.ru/Q5A8K5W8Y
00 oxcHaax
Bonopon. Io €eo
2.2 AOPOAL T 8 1 https://m.edsoo.ru/C4H8K6T8E
KHCJIOTaxX U COJIAX
Bona. Pactopsr. IT
2.3 A TBOPPI. LIOHATHE 5 1 1 https://m.edso0.ru/F1X701B0Q
00 OCHOBaHUAX
OCHOBHBIE KIaCChI
2.4 HEOPraHUYECKUX 11 1 1 https://m.edso00.ru/L3F4R7GOT
COeTUHEHUU
Hroro mo pazneny 30




Pasznea 3. [lepuoauueckuii 3axon u [lepuoauyeckas cucrema xumuueckux j1emMenToB /. U. MenpaesieeBa. CTpoeHue aToMoB.

Xumuueckasi cBsi3b. OKHCIUTEILHO-BOCCTAHOBHTEIbHbIE peakuumn

3.1

3.2

[lepuoauueckuii 3aK0H U
[Tepuonnueckas cucrema
XAMHYECKHUX 3JIEMEHTOB /.
N. MenneneeBa. CtpoeHue
aroma

XumMuyeckas CBA3b.
OKHUCIIMTEIIHLHO-
BOCCTAHOBUTEbHBIE
peaKIuu

Hroro no pazneny

PesepBHOE Bpems

OBILIEE KOJIMYECTBO YACOB
I10 ITPOIT'PAMME

15

68

https://m.edsoo.ru/C911K8POM

https://m.edsoo.ru/W8CO0T2E7K

https://m.edsoo.ru/A3F7K3G1G




9 KUIIACC

KoaudecTBO 9acoB

Ne HaumeHoBaHuUe pa3ieioB U TeM DJIeKTpOoHHbIE (HU(POBHIE)
KonTpoabubie IIpakTuueckue
n/n NMPOrpaMmblI Bcero o0pa3oBaTesbHbIe pecypchl
padoThI padoThI
Pa3znes 1. BemecTBo 1 XUuMHUYeCKHe peakuuu
I1 0 i
11 OBTOPCHIE H YIIYDIICHHE SHATIH ) 1 https://m.eds00.ru/GOM5W9J3T
OCHOBHBIX pa3/esioB Kypca 8 kjacca
OcHOBHBIE 32aKOHOMEPHOCTHU
1.2 . p XHMHHCCIIX 4 https://m.edso0.ru/R3Z90Q6G4G
peaxui
DnexTpo ecKasi AMCCOLUaIHsl.
1.3 KTPOTIHTHHACCRA HCCOMHAIIA 8 1 1 https://m.eds00.ru/DSREVA04A
XUMHYECKUE pPeaklii B pacTBOpax
Hroro no pazneny 17
Pa3pen 2. HemeTa/uibl M HX COeTUHEHU ST
O6mas xapa
2.1 THA XaPAKTCPHOTHIA XIMHITCCKIX 4 1 https://m.edsoo.ru/FOW1N9F5V
aneMeHToB VIIA-rpynmsl. ["anorenst
OO01mas xapakTepUCTHKA XUMUYECKUX
2.2 anemeHTOB VIA-Tpynmel. Cepa u eé 6 https://m.eds00.ru/S7TL7MIL7S
COEIIMHEHUS
OO0m1as XxapakTepUCTUKa XUMHUUECKUX
2.3 aneMeHTOB VA-rpymnmsl. A3ot, pochop u 7 1 https://m.edsoo.ru/A6Y9S6H4U
WX COEIMHEHUS
OO01mast XapaKTepUCTHKA XUMUISCKUX
2.4 anemeHToB |VA-rpynnsl. Yraepoa u 8 1 2 https://m.eds00.ru/Q2W5H2K5Y
KPEMHUH U UX COSANHECHUS
Hroro no paszneny 25




Paznen 3. MeTaJUIbI M MX COeAUHEHUS

3.1 ‘ OO01Ire cBOiiCTBAa METAJIIIOB 4 https://m.eds00.ru/C1C6H6T2M
3.2 ‘ Baxkueiie Metasuibl 1 UX COSIUHEHUSI 16 https://m.edso0.ru/I8G6J7R9U
Uroro mo pazneny 20
Pasznen 4. Xumus 4 OKpysKamomas cpeaa
B
4.1 CHICCTEA I MATCPHATBL B ARISHH 3 https://m.eds00.ru/Z3S8T 108K
YyeJIoBeKa
Wroro mo pazneny 3
PesepBHOE Bpems 3 https://m.edsoo.ru/N2U7H3F8A
OBIIEE KOJIMYECTBO YACOB I1O 68

[TPOT'PAMME







IHOYPOYHOE IIVTAHUPOBAHUME

8 KIIACC
KoanuecTBo yacos
Ne Hara DJIeKTpoHHbIe HU(pOBbIE
Tema ypoka KonTpoabubie IIpakTuueckue
n/n Bcero H3yuyeHusi oOpa3oBaTejibHbIE Pecypchbl
padoThI padoThI
[Ipenmert xumuu. Ponb xumuu B
1 KU3HU YenoBeka. Tena u 1 https://m.edso0.ru/J4C2V8M9V
BelIeCTBa
I1
2 OIPTTHE O METOAAX HOSHAMEL B 1 https://m.edso0.ru/P1O8A5C6T
XUMHH
[IpaxTnueckas padora Ne 1
«[IpaBuna paboTsI B
3 naboparopuu ¥ IPUEMBI 1 https://m.edso0.ru/O5G3EOD8Y
oOparieHus ¢ J1abopaTopHbIM
000pyIOBaHUEM
q .
4 VICTRIC BEMIECTEA H eMecH . 1 https://m.edsoo.ru/X1A2E3M8R
Crioco0sl pazfeneHust cmecei
[TpakTuueckast paborta Ne 2
P .
5 «Paspenerne cmecelt (na . 1 https://m.edso0.ru/R6W6Z8F9X
MIpUMEpE OYUCTKH IMOBAPEHHOM
COJIN)»
6 ATOMBI 1 MOJIEKYJIBI 1 https://m.edsoo.ru/J7R108H1L
XHUMUYECKUE AIIEMEHTHI. 3HAKU
7 (CUMBOJIBI) XUMHUYECKUX 1 https://m.edso0.ru/W3U6Q6D7W
3JIEMEHTOB
8 [TpocTeie 1 CIIOKHBIE BEIIECTBA 1 https://m.edsoo.ru/H2W7W8P3A
9 ATOMHO-MOJIEKYJISIPHOE YUYEHUE https://m.edsoo.ru/EODIL5NIN




10

11

12

3aKOH MOCTOSTHCTBA COCTaBa
BelecTB. XUMU4ecKasi GopMyIa.
BanentHOoCTh aTOMOB
XAMUYCCKHX DJICMCHTOB
OTHOCHTENIbHAS aTOMHAS Macca.
OTHOCHUTENBHAS MOJICKYJISIpHAs
Macca

MaccoBas J0JIs1 XUMHYCCKOT'O
3JICMCHTA B COCANHCHHUHU

https://m.edsoo.ru/I3Y2G1R4C

https://m.edsoo.ru/FOIN3S0A9I

https://m.edsoo.ru/J6A9W4P1J

13

14

15

KomnuectBo BemecTsa. Moib.
MomnsipHas macca

duznyeckrue 1 XUMHUECKHE
SIBIICHHS. XUMHUYCCKast peaKkuuAg
HpI/ISHaKI/I " YCJIOBUS

MPOTEKAHUS XUMUYECKHUX
peakuui

https://m.edso0.ru/C2J5K415X

https://m.edsoo.ru/S2R3H7N6C

https://m.edsoo.ru/Z3F4A8K60

16

3aKOoH COXpaHEHHUS MaCcChl
BeNIeCcTB. XUMHUUECKUE
ypaBHEHUS

https://m.edso0.ru/P7V8A5Z3D

17

18

Breraucnenns KkoandecTBa, MacChl
BEILIECTBA [0 YPABHEHUSIM
XUMHYECKUX PEAKIUN

Krnaccudukanus XuMuueckux
peakmuii (CoeuHeHN,
pas3ioKeHus, 3aMeIIeHuUs,
oOMeHa)

https://m.edsoo.ru/W9S8Y77227

https://m.edsoo.ru/KOP1L4R1W




19

20

21

M. B. JIoMOHOCOB — y4€HBIii-
sHIimKIoneuct. O0o0meHne u
cucTeMaTu3alus 3HaHu!

Kontponbnas padota Nel o
TeMe «BeliecTBa U XUMHUYECKUE
peaxKum»

Boznyx — cmecsk razos. Cocras

BO3ayXa. KI/ICJ'IOpOI[ — JJICMCHT
H IIPOCTOC BCIICCTBO. O3o0n

https://m.edsoo.ru/C2T2E6W6V

https://m.edsoo.ru/D6E9Q4E9H

https://m.eds00.ru/M6A7YOWT7S

22

OusznuecKue U XUMUIECKHE
CBOMCTBA KHCI0pOa (peakuuu
okucienus, ropenue). [lonstue
00 okcugax

https://m.edso0.ru/O0Q4H1UST

23

Crioco0blI OTy4eHUsT KUCIIOpOIa
B JIa0OPaTOpUU H
MpOMBIIIEHHOCTH. [IpruMeHenue
KHCIIOpOa

https://m.edsoo.ru/F8Q2D2X3H

24

TennoBoii 3¢ ekt xummueckon
peaxkuuu, MoHsATUE O
TEPMOXUMHUYECKOM ypaBHEHUH,
9K30- ¥ 3HJ0TEPMHUUECKHUX
peakuusax

https://m.edsoo.ru/Z6H4G9D8W

25

26

Tonnuso (HedTh, yroib u
MeTaH). 3arps3HeHHE BO3/yXa,
CIIOCOOBI €T0 MPEIOTBPAIICHHS

IIpakTuyeckas padora Ne 3 o
teme «llomydyenue u cobupanue
KHCJIOPO/a, N3y4eHUE eTo
CBOWCTBY»

https://m.edsoo.ru/Y2Y4M4H1B

https://m.edso0.ru/J2X0TOAOD




27

28

29

Bomopon — anemeHT u nmpocToe
BemiecTBo. Haxoxkxmenue B
pupoJie

dusnueckue U XUMUYECKHE
CBOICTBa BOJIOpPO/IA.
[Ipumenenue Bogopoaa

TloHnsaTHne 0 KHUCIIOTaX M COMISIX

https://m.edsoo.ru/ISD2B5D7A

https://m.edsoo.ru/Q0A7R7W60

https://m.edsoo.ru/N711U1E4]

30

31

32

CrocoOsI mosry4eHus BOZOpo/a B
nabopaTtopuu

[IpakTuueckas paborta Ne 4 o
teme «[lonmydyenue u cobupanue
BOZOPOJIa, U3yYCHHE €r0
CBOWCTB»

MonsipHbiii 00BEM ra3oB. 3aKOH
ABorajzipo

https://m.edsoo.ru/F4AW6U50Q5Q

https://m.edsoo.ru/A8D2B602Z

https://m.edsoo.ru/W4Y 1W4W8C

33

Brruncinenus o0néma,
KOJIMYECTBA BEILIECTBA r'a3a 10
€r0 U3BECTHOMY KOJIMYECTBY
BEIIECTBA U 00BEMY

https://m.edsoo.ru/LOW2K908I

34

Brruncienus o0bEMOB ra3os I10
YPaBHCHHIO pPEaKIUy Ha OCHOBE
3aK0HAa 00BLEMHBIX OTHOIIEHHH
ra3oB

https://m.edsoo.ru/M7G2D2E3H

35

36

duznyeckre 1 XUMHUUECKHE
CBOMCTBA BOJBI

CocraB ocHoBanuii. ITousrue 00
WHJIMKaTOpax

https://m.edsoo.ru/F3S5H7H9U

https://m.edsoo.ru/I9M1C5U8J




37

38

39

40

Bopa kak pactBoputesb.
HaCBIIJ_IeHHBIe 1 HCHACBIIIICHHbIC
pactBopbl. MaccoBast 1oJist
BELIECTBA B pacTBOpE

[IpakTrueckas padota Ne 5 o
teme «lIpurorosienue
pacTBOPOB C ONPEIEIEHHON
MAaCCOBOM J0JIE pacTBOPEHHOTO
BEILIECTBA

Kontponbnas padota Ne2 1o
teme «Kucnopoa. Bogopo.
Bonma»

Oxkcuapl: cocTas,
kiaccudukalus, HOMEHKIATypa

https://m.edsoo.ru/S7Z0N3W2D

https://m.edsoo.ru/LOV7UGI6H

https://m.edsoo.ru/Y3C8C9C8Z

https://m.edsoo.ru/D1A6N2B9L

41

[Tonyuyenue u xumMuyeckue
CBOMCTBA KHCIOTHBIX, OCHOBHBIX
1 aM(pOTEPHBIX OKCHUJIOB

https://m.edsoo.ru/ESUSHIWS8V

42

43

OcHOBaHUS: COCTAB,
KJ1accuukanms, HOMEHKJIaTypa
[TonydyeHnue u XuMu4YecKue
CBOMCTBA OCHOBAaHUI

https://m.edsoo.ru/C9Z0EIN8V

https://m.edsoo.ru/W5V20Q8K1E

44

KwucmoTsr: cocTas,
KJ1accuukanms, HOMEHKIJIaTypa

https://m.edsoo.ru/F4P2A0C3V

45

46

HonyquHe U XUMHNYECCKHUC
CBOMCTBA KUCIOT

Comnu (cpenHue): HOMEHKIATypa,
COCOOBI OTYYEHUS,
XUMUYECKHE CBOWCTBA

https://m.edso0.ru/B5C1L3L6M

https://m.edso0.ru/J4B9Q5E1X




47

[TpakTrueckas padota Ne 6.
Pemenne skciepuMeHTAIBHBIX
3a1a4 o Teme «OCHOBHbIE
KJIaCChl HEOPTaHUYECKUX
COEIMHECHUIN»

https://m.edsoo.ru/E9X4K8F7W

48

49

['enernueckas CBsA3b MEXKIY
KJIaCCaMU HEOPraHUYECKUX
COE€IUHEHUN

O000I11IeHIE U CUCTEMATHU3AIUS
3HAHUH

https://m.edsoo.ru/HOU5D6A0C

https://m.edsoo.ru/Q6GIN5L4B

50

KonTponbnas padora Ne3 no
TeMe "OCHOBHBIE KJIACCHI
HEOPraHWYeCKUX COeAMHEHUMN"

https://m.edsoo.ru/W6J7L5I5P

51

IIepBble moNBITKH
KJIacCU()UKAMU XUMHYECKUX
anemeHTOB. [IoHATHE O rpynmax
CXOJIHBIX 3JIEMEHTOB

https://m.edsoo.ru/R4S7TM4M9N

52

[Iepnonnueckuil 3aK0H 1
[Iepnonnueckas cucrema
XUMHUYECKUX djieMeHToR /1. M.
Menneneena

https://m.edsoo.ru/A1B9FOV6C

53

54

[Tepuropl, TPYMIIBI, MOATPYIIIBI
Crtpoenue atomoB. CocTaB
aTOMHBIX sifiep. M30Tors!

https://m.edsoo.ru/W30116R2U

https://m.edso00.ru/C9Q90773C

55

Crpoenue 3JIeKTPOHHBIX
0007109€K aTOMOB AJIEMEHTOB
[Tepuonnueckoii cucremsi /. U.
Menneneena

https://m.edsoo.ru/O0F6Y5C8B




56

57

58

59

60

XapaKTepUCTUKAa XUMUUYECKOTO
3JIEMEHTA 110 €r0 MOJIOKEHUIO B
IIepunonnueckoii cucreme /1. Y.
Meneneena

3nauenue [lepuoanueckoro
3aKOHA /I Pa3BUTHS HAYKU U
npaktuku. J[. 1. MengaeneeB —
Y4YEHBIN, IEJAror U rpaxJaHuH

PesepBHrlit ypok. O60011eH1E 1
cUCTeMaTU3als 3HaHUH /
Bcepoccuiickas npoBepouHas
pabora

KonTponbnas padora Ne4 mo
teMe «CTpoeHue aroma.
XuMuyeckas CBsi3b» /
Bcepoccuiickas npoBepouHas
paborta

aﬂeKTpOOTpHHaTeJILHOCTB
dTOMOB XUMHUYCCKHX 3JICMCHTOB

https://m.edsoo.ru/A9C319Z5W

https://m.edsoo.ru/K3S31400V

https://m.edsoo.ru/B9V1I14W6A

https://m.edsoo.ru/L2L4K005Q

https://m.edsoo.ru/S6R802X9B

61

62

63

HNonnas xumMudeckas CBsI3b

KoBanenTHas nonsipHas
XUMUYECKas CBS3b
KoBasienTHas HenomsipHas
XUMUYECKas CBS3b

https://m.eds00.ru/R201T6L4S

https://m.edsoo.ru/G9N4H4J6F

https://m.edso0.ru/R50Q417S5K

64

65

CrerneHb OKUCIIEHUS

OKUCIIUTENBHO-
BOCCTAHOBUTEIBHBIE PEAKIIUU

https://m.eds00.ru/S8U900D4B

https://m.edso0.ru/KOW205Y1C

66

OKHUCIINTEIIN U BOCCTAHOBUTEIHU

https://m.eds00.ru/M3D0P4C9Y




67

68

PesepBHbIil ypok. O60011IeHIE 1
CUCTEeMAaTH3aIHsI 3HAHHUH 110 TeMe
«Ctpoenne aroma. XuMUYIeCcKas
CBSI3b»

PesepBHbIil ypok. O60011IeHIE 1
crcTeMaTH3aIus 3HAHUH

OBIIEE KOJIMYECTBO YACOB I1O
I[TPOTPAMME

68

https://m.edsoo.ru/S2R4S8M7N

https://m.edsoo0.ru/S1R1B1L6Q




9 KUIIACC

Ne
n/n

Tema ypoka

[lepuoanueckuii 3aK0H.
[lepuoanueckas cucrema
XHUMHYECKHX dj1eMeHToB 1. 1.
MenneneeBa

3aKOHOMEPHOCTH B U3MEHEHUU
CBOWCTB XUMHUYECKUX
2JIEMEHTOB TIEPBBIX TPEX
NIEPUOJIOB

KoaudecTBO 4acoB

Bcero

KoHnTpoJbHbIE
padoThI

IpakTuyeckue
padoThI

Jara
H3Y4YeHH S

DJIeKTpOHHbIe HH(ppoBbIE
o0pa3oBaTe/bHbIE PeCypChl

https://m.edsoo.ru/W4Y5P2F9X

https://m.edsoo.ru/V8K9C1C4R

Knaccudukanus u
HOMEHKJIaTypa HEOPraHMYECKUX
BEILECTB

https://m.eds00.ru/Q9Y1Y7Z00

Buner xummudeckoit cBSI3U U
THUMBI KPUCTATUTMYECKHUX
peLETOK

https://m.edsoo.ru/R9T4R3J2H

Konrtponsnas padora Nel mo
teMe «lloBTOpeHune n
yriy0JieHne 3HaHUH OCHOBHBIX
pa3znenoB Kypca 8 kiaccay
Knaccudukanus xumuaeckux
peaxkui Mo pa3IuuHbIM
pU3HaKaM

ITonsatue o ckopoctu
XAMHUYECKOM peakiuu. [lonarue

https://m.edsoo.ru/R3U4P4C6M

https://m.edsoo.ru/H6L106U80O

https://m.edsoo.ru/Y8B8U8OA4I




0 TOMOTEHHBIX U T€TePOTCHHBIX
peaKIusx

[TonsiTvie 0 XUMHUYECKOM
paBHOBecuH. DaKTOPHI,
BIIUSIIOLINE Ha CKOPOCTh
XUMHYECKON peaklnu u
MOJIOKEHUE XUMUYECKOTO
paBHOBeCHs

OKHUCIIUTENBHO-
BOCCTAaHOBUTEJIbHBIC PEAKITUU

https://m.edso00.ru/S5K8G2A3K

https://m.edsoo.ru/G9K901B1A

10

Teopust 2IEKTPOITUTUYECKOU
nucconuanuy. CHIbHEBIC U
cia0bble AJICKTPOIUTHI

https://m.edso0.ru/BOO3F108F

11

12

13

14

HoHHbIE ypaBHEHHS peakuui

XHUMHUYECKHE CBOMCTBA KMCIIOT U

OCHOBAaHMI B CBETE
MpeJICTaBICHHH 00
ANEKTPOIUTUYECKOMN
JIMCCOIAITH

XHUMHYECKHE CBOMCTBA COJIEH B
CBETE MpeACTaBIeHUN 00
JJIEKTPOJIUTUYECKON
JIMCCOIAITH

[TonsTue o ruaponuse conen

https://m.edsoo.ru/HIN3L8Y7G

https://m.edsoo0.ru/T3G0X4B9l

https://m.edsoo.ru/S1P2W30Q2V

https://m.edso0.ru/X90Q4S7R5D

15

O00011eHNEe U CUCTEMATU3ALIS
3HAHUHI

https://m.edsoo.ru/B3H9Q0WON




16

17

18

ITpakTrueckas padota Ne 1.
«Pemienue 3KcrepuMeHTaIbHbIX
3a1a4»

KoHntponbnas pabora Ne2 mo
TeMe «DIEeKTPOTUTHIECKAS
qucconuanus. XuMHUeCKue
peaKIMu B pacTBOpPax»
OO61mas xapakTepucTHKa
rajioreHoB. XUMHYECKHe
CBOICTBa Ha MpUMepe XJIopa

https://m.edsoo.ru/Y2CIM4K4K

https://m.edsoo.ru/A3E5Y 1K4F

https://m.edsoo.ru/L9Q3U2Z0U

19

XmopoBogopoa. CossiHast
KHCJIOTa, XUMHNYCCKHUEC CBOﬁCTBa,
NOJTyYCHUE, IPUMEHEHHE

https://m.edsoo.ru/\VOY2L8Y0S

20

21

22

23

[IpakTuueckast padora Ne 2 mmo
teMe «lloydenue conssHON
KHCJIOTBI, U3y4eHUE €€ CBONCTB»

Brruucnenus no ypaBHEHUSIM
XUMHYECKHUX PEaKIUi, eCln
OJINH U3 PEareHTOB JaH B
H30BITKE

OOmras xapakTepucTHKa
sneMeHToB VIA-Tpynmnsl

AmoTponHsle MoU(UKaLIUK
cepbl. Haxoxnenue cepol 1 e€
COEMHEHUH B IIPUPOJE.
XUMHUYECKUE CBOWCTBA CEPBI

https://m.edsoo.ru/\V405C7J3Y

https://m.edsoo.ru/R8ROJ1L5A

https://m.edsoo.ru/USK5E8DOV

https://m.edsoo.ru/P8X9L2R2Y




24

25

26

27

CepoBogmopoi, cTpoeHue,
¢du3nvecKkre 1 XUMHYECKHIE
CBOMCTBA

Oxcunpl cepol. CepHas KUCIIOTA,

(1)I/I3I/I‘ICCKI/IC N XUMHNYCCKHEC
CBOﬁCTBa, IIPUMCHCHHUEC

XUMHUYECKUE PEAKIIUY,
JIEXKaIlFe B OCHOBE
MIPOMBIIIJICHHOTO CII0c00a
MOJIyYEHUS] CEPHOU KUCIIOTHI.
XUMHUYECKOE 3arpsi3HEHUE
OKPYKaroIlEeH cpebl
COCIMHEHUSIMU CEPBI
Brrunciaenne MmaccoBoil 10JIM
BBIX0/I1a IPOJIYKTA PEaKLUU

https://m.edsoo.ru/D1K1F5U6P

https://m.edsoo.ru/K2C0D1Y5W

https://m.edsoo.ru/V6V8J2S2H

https://m.edsoo.ru/TSH5M5C6Q

28

OO61as xapakTepucTUKa
aneMeHToB VA-rpynnsl. A30T,
pacIrpocTpaHeHHe B IPUPO/IE,
du3nueckrue 1 XUMHUYECKHE
CBOMCTBA

https://m.edsoo.ru/J9X6K5E5P

29

AMMHuak, ero pusnuecKue u
XUMHYECKHE CBOICTBA,
MIOJIy4YEHUE U IPUMEHEHUE

https://m.edsoo.ru/A2J3E515U

30

[TpaxTrueckast paborta Ne 3 o
teme «llonydyeHne aMmuaxa,
W3Y4YEHUE €r0 CBOMCTBY»

https://m.edsoo.ru/H8A8A5G8V

31

A3oTHas KHCIO0Ta, €€
bu3HYecKue 1 XUMHUIECKIE
CBOMCTBaA

https://m.edsoo.ru/A4S5F4U0M




32

Hcnonb3oBaHne HUTPATOB U
COJIEH aMMOHHS B KQ4E€CTBE
MUHEPaAJIbHBIX YI00pCHHA.
XUMHUYECKOE 3arpsi3HEHUE
OKPYKaroIleH cpebl
COEIMHEHUSIMU a30Ta

https://m.edso00.ru/G7Y4Q1J6P

33

®dochop. Okcun dhocdopa (V) u
docdopHas kuciora,
(1)I/I3I/I‘~IGCKI/IG U XUMHWYCCKHUEC
CBOMCTBA, IIOJIy4CHHUE

https://m.edsoo.ru/Q5B0G1N3R

34

35

36

37

Hcnonb3oBanue pocdaros B
KaueCTBE MHUHECPATBHBIX
yno0peHui. 3arpsi3HeHne
MPHUPOIHON cpeapl hocharamu
VYraepon, pacipocTpaHEeHUE B
npupoe, GU3n4ecKue 1
XWMHYECKHUE CBOMCTBA
Oxkcunsl yriaepoaa, ux
buznyecKrue 1 XUMUIECKHE
CBOICTBa. DKOJIOTHYECKUE
po0OJIeMbl, CBSI3aHHBIE C
okcuzoMm yriepoaa (1V)

YroapHasg KUCIoTa U €€ COoJIn

https://m.edsoo.ru/M4G5H1P30

https://m.edsoo.ru/A9C8F1A4I

https://m.edsoo.ru/P6U7M4K9T

https://m.eds00.ru/T501S0F1T

38

[TpaxTrueckast pabota Ne 4 o
teMe "llosrydeHue yrieknuciaoro
ra3za. KauectBeHHas peaknus Ha
KapOoHaT-HOH"

https://m.edsoo.ru/P6W9WG6A4C




39

40

[IepBoHavanbHbIe MOHATHS 00
OpPraHUYECKUX BEIECTBAX KAK O
COEIMHEHUSX YIIepoaa

Kpemuuii u ero coeiHeHust

https://m.edso0.ru/G506H6X1E

https://m.edso0.ru/S2F3Z4G3N

41

[IpakTuueckas padora Ne 5.
Pemenne skciepuMeHTAIBHBIX
3a/1a4 1o reme «Baxxueimue
HEMETaJlJIbl U UX COCIUHEHUS»

https://m.edsoo.ru/Y8B8R2E1J

42

43

KonTponpsHas padora Ne3 mo
TeMe «Baxuenmine HeMeTaIbl
1A UX COECIUHEHUS)

OO0m1as XxapakTepuCcTUKa
XUMHUYCCKUX 3JICMCHTOB —
MeTaJUIoB. MeTammmueckas
CBSI3b U METAJINUYCCKAs
KPUCTAJUINYECKasl PELIETKA.
du3ndeckre CBOMCTBA METAJJIOB

https://m.edsoo.ru/K1E4W5F5D

https://m.edsoo0.ru/Q5M8X3Z6L

44

45

XHUMHYECKUE CBOMCTBA
METAJIJIOB. DIEKTPOXUMHUUECKHI
A HAIIPSKEHUN METaJIOB

O6111e crnocoObl MoTy4eHUs
MeTai1oB. CIIaBhL.
Berurcnenus o ypaBHEHUSIM
XUMHYECKHUX PEaKIUi, eCln
OJIMH U3 PEareHTOB COJICPIKHUT
MIPUMECH

https://m.edsoo.ru/M7G0F6W6K

https://m.edso00.ru/F9S7U4G5C

46
47

IIonsatue o KOppO31Hu MECTAJIJIOB

[llenounbie MEeTaTIBI

https://m.edso0.ru/U4T6B8L6C

https://m.edsoo.ru/ESNOF6H7A




OKcubl U THAPOKCUIBI HATPHUS

48 https://m.edsoo.ru/Q5F4A8Z0U
" KaJlinusda

49 LlenotHo3eMeIILHEIE MTAILIE — https://m.eds00.ru/RIGAH2L 5S
KaJIbLUI U MarHUuu
B N

50 HHCHIIHIC COCAMHCHHA https://m.edsoo.ru/B5B6S0F6R
Kajablus
006006

51 © HuleHHe 1 CHCTeMATH3AIA https://m.edsoo.ru/Z8S2E1Y6W
3HAHUHU
e 611 o

52 CCTKOCTL BOJBL I CHIOCODRI € https://m.edsoo.ru/U4F1V1P9K
yCTpaHEHUS
[IpakTrueckast padora Ne 6 mmo

53 teme "YKEcTKOCTh BOIBI U https://m.edso0.ru/T6EQU2I13W
MeTO/Ibl €€ ycTpaHeHUs "

54 AFOMUHUANT https://m.edso00.ru/02U1T4S00
A .

55 M(oTepHBIC CBOHCTBA OKCHA https://m.edso0.ru/T7Z619U3S
U TUAPOKCHIA

56 Keneso https://m.edsoo.ru/1I2ROK4COE
O

57 KCHIBL, THAPOKCIIB 1 €O https://m.edsoo.ru/U2B913V0Q
xenesa (1) u xenesa (I11)
00600

58 ° HjeHHe 1 eucTeMathsanit https://m.edsoo.ru/W6ENOHSL7X
3HAaHUHU
[IpakTuueckas pabora Ne 7.
P

59 CHICHHIE SKCTIEPUMEHTAIILHBIX https://m.eds00.ru/JIMAT7LAX
3a7a4 mo teMe «BaxkHelmue
METAJIJIBI U UX COCAUHCHUA))
Bbrunciienus mo ypaBHEHUSIM

60 XUMHUUYECKHUX PEaKIHi, ecliu https://m.eds00.ru/F2G001Y0OK

OJWH U3 pCarcHTOB /1aH B




U30BITKE WU COACPIKUT
npuMecu. BeraucieHus
MacCOBOH JI0JIM BbIXOZa
IIPOJIYKTa PEaKLIUU

O000111eHNE U CUCTEMATU3ALMS

61 B 1 https://m.edsoo.ru/W9FS8E9L5N
3HAHUH
KontponpsHas padora Ne4 mo

62 TeMe «BaxHelne MeTannbl U 1 https://m.edsoo.ru/F1IEOK9H7N
UX COEIUHEHMS»
B

63 CIECTRA M MBTCPHAIH B 1 https://m.eds00.ru/TAP9U7D4B
IIOBCCAHCBHOU KN3HU YCIIOBCKA
X

64 HMquCKoeugarpﬂgHeHHe 1 https://m.edsoo.ru/COU700M3X
OKpYIKaroIIen cpeibl
P

65 OJTb XHMHUH B pCLICHHH 1 https://m.eds00.ru/K9X9A8TOM
9KOJIOTHYECKHX POOJIeM
Peseprubriit ypok. O60011eHIE U

66 . 1 https://m.eds00.ru/T5K5V6J3C
cUucreMaTni3annda 3HaHUN
PesepBHrlit ypok. O600111eHNE U

67 . 1 https://m.edsoo.ru/Y2B8C4H2E
cHUCTeEMaTH3als 3HAHWI
PesepBHslit ypok. O60011eHNE U

68 . 1 https://m.edsoo.ru/B3P1R2T3V
cHUCTEMaTH3als 3HaHWI

OBHIEE KOJIMYECTBO YACOB I1O 68

[TPOT'PAMME







ITPOBEPAEMBIE TPEBOBAHMUS K PE3YJIBTATAM OCBOEHMUAA

OCHOBHOM

OBPA3OBATEJBHOM ITPOI'PAMMBI

8 KVIACC

Kon
NpoBepPsSIEMOro
pe3yJbTara

IIpoBepsiemble npeAMeTHBbIE Pe3yJIbTATHI 0CBOEHNSI OCHOBHOI
o0pa3oBaTeJbHOM MPOrPaMMbl OCHOBHOTI'0 00111ero 00pa3oBaHus

1

ITo Teme: ((HepBOHa‘laJ'IBHbIe XUMHNYCCKHEC ITIOHATHA»

11

1.2

pPacKpbIBaTh CMBICII OCHOBHBIX XHUMHYECKHX MOHSATHI: aToM,
MOJICKYJIa, XUMHYECKUN SJEMEHT, IMPOCTOE BEIIECTBO, CIIOXKHOE
BEIIECTBO, CMeCh (OJHOPOAHAs W HEOJHOPOJHAs), BAJEHTHOCTb,
OTHOCUTENIbHAs aTOMHAas W MOJIKYJIsIpHAs Macca, KOJHUYECTBO
BEIIECTBA, MOJIb, MOJSIPHAs Macca, MaccoBasl JOJiI XMMHYECKOTO
JJIEMEHTa B COCIIMHEHUH, MOJISIPHBIN 00BhEM, XUMHUYECKAs PEaKIus,
KinaccupuKalusg  peaklUuid: peaklUud COCAUHEHHUS, PEaKIuu
pa3lioKEHUs, PEaKIMH 3aMEIICHMs, PEeakuuu oOMeHa, 9K30- U
SHAOTEPMHUUYECKUE PEAKIMH, TETUIOBOM 3((eKT peakiuu, pacTBop,

MaccoBas JI0JIsI BEIeCTBA (MPOIEHTHAs KOHIICHTPAIIUsI) B PaCTBOPE

HUIUTIOCTPUPOBATE B3aUMOCBSA3b OCHOBHBIX XMMHUUYCCKHX MOHATHH 1

NPUMCHATH 5TU TOHATHUA IIPU OITHUCAHHUU BCUICCTB U UX npeBpameHI/Iﬁ

13

HCIIOJIb30BaTh XUMHUYECKYI0 CUMBOJIMKY JUIsl COCTaBJIEHUS (POpMys

BCIICCTB U ypaBHeHPII’I XUMHUYCCKUX peaKHHfI

14

PaCKpbIBATH CMBICII 3dKOHOB COXpAaHCHUA MACChl BCUICCTB,
IMOCTOAHCTBA COCTaBa, ATOMHO-MOJICKYJIAPHOI'0 YYCHHsA, 3aKOHa

ABoraapo

1.5

1.6

OTpeNeNIATh  BAJIEHTHOCTh AaTOMOB JJIEMEHTOB B  OMHapHBIX
COEIMHEHMSIX
KJIacCU(UIUPOBATh XUMHUYECKHE pPEaKIUH (10 YUCIy M COCTaBy

Y4YaCTBYIOIIMX B PEaKIMH BEIIECTB, 110 TEIUIOBOMY 3 (deKTy)

1.7

BBIUUCIIATE OTHOCUTCIBHYHO MOJICKYJIAPHYIO U MOJISIDHYIO MAaACChI

BEILIECTB




1.8

1.9

1.10

2.1

BBIUYUCIISATH MACCOBYIO JIOJII0 XMMHYECKOIO 3JIEMEHTa 1o (popmyse

COCIUHECHHUS,
BBIUUCIIATH MAaCCOBYIO JIOJIFO BEILIECTBA B PACTBOPE

MIPUMEHSITh €CTECTBEHHOHAYYHBIC METOIbI IO3HAHMS — HAOTIOACHHE,
W3MEPEHHE, MOJICTUPOBAHKUE, OKCHEPUMEHT  (peajabHbIi |
MBICJICHHBIN )

[To Teme: «BaxkHeume npeACTaBUTENN HEOPTaHUYECKUX BEIIECTB)
pacKpbIBaTh CMBICI OCHOBHBIX XWMHYECKHX ITOHATHM: OKCH]I,

KHCJI0Ta, OCHOBAHHUC, COJIb

2.2

OIIpEAEIATh MPUHAJIEKHOCTh BEIIECTB K ONPEACIEHHOMY KJIACCy

coequHeHui o popmynam

2.3

KJ'IaCCI/Iq)I/H_[I/IpOBaTB HCOPraHN4CCKUC BCIICCTBA

2.4

2.5

2.6

XapaKTepu30BaTh (OMHCHIBATH) OOIIME XUMHUYECKHE CBOMCTBA
BCIHICCTB PA3JIMYHBIX KJIACCOB, IMOATBCPIKAAA OIMMCAHUC ITPpUMEpaMU
MOJIEKYJISIPHBIX ~ YPaBHEHUH  COOTBETCTBYIOUIUX  XMUMHYECKUX
peakuuii

IIPOTHO3UPOBATH CBOMCTBaA BCIIECTB B 3aBHCHMOCTH OT HX
KaueCTBEHHOI'0 COCTaBa, BO3MOXXHOCTH MPOTEKAHUS XUMHUYECKUX

HpeBpaHICHI/H\/JI B pa3JIMYHBIX YCIIOBUAX

CIeAOBaTh IMpaBWIaM IMOJb30BAHUS XHUMHUYECKOW TMOCYI0H U
nabopaTopHBIM 00OPYJIOBaHHEM, a TaKXKe MpaBUIIaM OOpaIeHUs C
BEIIECTBAMH B COOTBETCTBUU C HHCTPYKUIUSIMH TIO BBITOJHEHUIO
a60PaTOPHBIX XUMUYECKUX OMBITOB MO MOJIYUYCHUIO U COOMPAHUIO
ra3oo0pa3HbIX BEIIECTB (BOJOPOAA M KUCIOPOAA), TPUTOTOBICHHUIO
pacTBOpOB € ONPEACIEHHON MacCOBOM JOJIEM PacTBOPEHHOIO
BEIIECTBA, MJIAHUPOBATh M MPOBOJIUTH XUMUUYECKHE IKCIIEPUMEHTHI
[0 PAacCIO3HABAHUIO PACTBOPOB IIEIOYEH M KHUCIOT C ITOMOILIBIO

UHAUKATOPOB (JIaKMYC, (heHOoNPTaICHH, METUIIOPAHXK U JIPyTHE)

2.7

IIpOBOAUTDH paCQéTBI 10 YPaBHCHUIO XHUMHYECKOM pCaKknuun

I[To Teme: «llepuonnueckuii 3akoH u llepmoamueckass cucrema
xumuueckux anemeHtoB JI. M. MenneneeBa. CTpoeHHE aTOMOB.

Xummdeckas cBsa3b. OKHUCIUTEILHO-BOCCTAHOBUTCILHEIC PpCaKkum»

3.1

PACKPBIBATE CMBICII OCHOBHBIX XMMHUYCCKUX MMOHSTHM: AApO aroMa,

ANIEKTPOHHBIA CJIOM aToMa, aTromMHas opOuTalb, paguyc aTroma,




XAMUYECKasl CBS3b, MOJISIPHASI W HEMOJSpHAs KOBAJICHTHAS CBS3b,
3JIEKTPOOTPULIATEIIBHOCTh, WOHHAs CBA3b, HOH, KATHOH, aHWOH,

CTCIICHb OKHCJICHUA

3.2

KJIaCCI/I(i)I/IL[I/IpOBaTB XHUMHUYCCKUEC 3JICMCHTHI

3.3

3.4

OIMCHIBATh U XapaKTepH30BaTh TabamuHyto Gopmy [leproamueckoit
CUCTEMBl XMMHYECKHUX DJIEMEHTOB: paszliNyaTh IOHSTHUS «TJIABHAS
noarpynma (Arpymnma)» u «mobounas mnoarpynmna (brpymma)y,

«MaJIbIe» U «OOJIBIIINE) MEpUOabI

packpsiBaTh cMbica [lepuoanueckoro 3axkona .M. Menneneesa:
JEMOHCTPUPOBATh IMOHHUMAaHHE MEPUOAUYECKON  3aBUCHUMOCTH
CBOICTB XUMHWYCCKUX 3JIEMCHTOB oT nux IIOJIOKCHU A B

[Tepuoanueckoii cucreme

3.5

3.6

COOTHOCHUTDB 0603Ha‘-IeHI/I$I, KOTOpBIC  HUMCHOTCA B Ta6J'II/II_IC
«HepI/IOI[I/I‘leCKaH CHUCTCMA XUMHNYCCKHUX 3JICMCHTOB ,HI/I
MeHnzeneeBa» ¢ YHCIOBBIMH XapaKTCPUCTUKAMU CTPOCHHA aTOMOB
XUMHNYCCKHNX JJICMCHTOB (COCTaB n 3apiaa saapa, 06mee YHCJIO0

AJIEKTPOHOB U paclpeaeseHUe UX 0 AIEKTPOHHBIM CIIOSIM)

OIIPCACIIATh CTCIICHb OKHCJICHUSA 9JICMCHTOB B 6I/IHapHI)IX

COCANHCHUAX

3.7

OIIPCACIIATE BUJ XUMHYECKOH CBS3H (KOBaJ'IeHTHaSI u I/IOHHaH) B

HCOPraHNYCCKUX COCANHCHUAX

9 KIIACC

Kona
NPOBEPAEMOro
pe3yJbTara

IIpoBepsiemble npeaMeTHbIE Pe3yJabTAThI 0CBOEHHSI OCHOBHOM
o0pa3oBaTe/ibHOI NPOrpaMMBbI OCHOBHOTI'0 00111er0 00pa3oBaHus

1

IIo Teme: «BemiecTBo 1 XUMHYECKast peaKkuus»

11

pacKpbIBaTh CMBICI OCHOBHBIX XHMHUYECKUX IOHATHUH: pacTBOP,
ANEKTPOJIUTHI, HEINEKTPOJIUTHI, SIEKTPOIUTUYECKAs TUCCOLMALNS,
peakiu HOHHOTO OOMEHa, KaTajau3aTop, XMMHUYEeCKOe paBHOBECHE,
oOpaTtumble u HeoOpaTuMble peakuuu,
OKHUCJINTEIIbHOBOCCTAHOBUTEIIbHBIE peakuuuy, OKHCJIUTENb,
BOCCTAHOBUTENIb, OKHCIEHHE M BOCCTAHOBIIEHHUE, aJJIOTPOIUS,

aM(I)OTepHOCTL, XHUMHUYCCKada CBA3b (KOBaJ'IeHTHaSI, MOHHas,




1.2

MeTaJlJIn4ecKasi), KpHUCTaJUIMYecKasi pemiérka, CIUIaBbl, CKOPOCTh
XMMHYECKON peaKIuu
WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XMMUYECKUX IMOHITHH U

MIPUMCEHATH OTHU MOHATHA IIPU OIIMCAHHUU BCUICCTB U UX HpeBpaH_ICHI/Iﬁ

1.3

COCTABJIATh YPABHEHMsI 3JIEKTPOJIUTUYECKON AMCCOLMALMM KUCIIOT,
LIEJI0YEN U COJIEH, IOJIHBIE U COKPAIUEHHBIC YPAaBHEHUS pEaKIUil

HOHHOI'0 OOMeHa

14

1.5

2.1

PacKpbIBaTh CYIIIHOCTh OKUCIIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIIUN
MOCPEACTBOM COCTABJIEHUS IEKTPOHHOIO OaaHca ITUX PeaKLUii
IIPOBOJUTH PACYETHI 110 YPABHEHHUIO XMMUYECKON peaKuu

Ilo temam: «Hemeramibl U UX coeaMHEHHs» U «MeTamibl U HX
COETMHEHUS»

XapakTepu3oBaTh  (OMHCHIBaTh) oOmMe W crenuduyecKue
XMMHMYECKHE CBOMCTBA MPOCTHIX U CIOXKHBIX BEILIECTB, IOATBEPKAAs
ONMCAaHUE [PUMEPAMHU MOJEKYJISAPHbIX M HOHHBIX YypaBHEHUI

COOTBCTCTBYIOIIUX XUMHUYCCKUX peaKI_II/Iﬁ

2.2

2.3

2.4

COCTAaBJIAATh YPABHCHU peaKHHﬁ, MOATBCPIKAAOIUX CYHICCTBOBAHNC

TCHETHYCCKOM CBA3U MCKAY BCIICCTBAMH PA3JIMYHBIX KJIACCOB

IIPOTHO3UPOBATH CBOMCTBA BCIICCTB B 3aBUCUMOCTHU OT UX CTPOCHUA,
BO3MOXHOCTH IMPOTCKAHUA XUMHUUCCKHUX HpeBpaH_IeHI/Iﬁ B pas3JIMYHBbIX

YCIIOBUSAX

CIeAOBaTh IMpaBWIaM IMOJb30BAaHUS XHUMHUYECKOW TMOCYI0H U
nabopaTopHBIM 00OPYJIOBAaHHEM, a TaKXKe MpaBUJIaM OOpaIeHUs C
BEIIECTBAMH B COOTBETCTBUM C HHCTPYKUUSIMU IO BBINOJIHEHUIO
1ab0PaTOPHBIX XUMUYECKUX OMBITOB MO MOJYYCHUIO U COOMPAHUIO

ra3o00pa3HbIX BELIECTB (AMMHAaKa U YTIIEKUCIIOro ras3a)

2.5

MPOBOJIUTh PEAKIMHU, IOATBEPXKAAIONINE KadeCTBEHHBIH COCTaB
pa3IMYHBIX BEIIECTB: PACIIO3HABATH OIBITHBIM MYTEM XJIOPHI-,
Opomuza, wuoaMn, KapOoHaT, Qocdar, cuiaMkar, cyabdart,
THIIPOKCUANOHBI, KATHOHBI aMMOHHSI, HOHBI M3YYEHHBIX METAJUIOB,

NPUCYTCTBYIOIIHEC B BOOAHBIX PACTBOPAX HCOPIraHNUYCCKUX BCIICCTB

ITo Teme: «Xumus U OKpyXkaromiasi cpeaa»

3.1

PaCKpbIBATH CMBICIT OCHOBHBIX XHWMHYCCKHUX MMOHSITHM: HI[K

BCIICCTBA, KOPPO3HA METAJIJIIOB




3.2

MPUMEHITh OCHOBHBIC OIEpAIlMU MBICIUTEIIPHON JIEATEITBHOCTH —
aHaJlM3 W CHHTE3, CpaBHEHHUE, 0000IIeHue, CUCTEeMATHU3AIIHIO,
BBISIBJICHHE TPUYUHHO-CJCACTBEHHBIX CBS3€H — I HM3ydeHUs
CBOﬁCTB BCIICCTB U XUMHUYCCKHUX peaKuHﬁ; CCTCCTBGHHOHay‘-IHBIG
METOJIbI TO3HAHUS — HAOJIIOJCHHE, WU3MEPEHHE, MOJCIIMPOBAHHE,

SKCIEPUMEHT (PEaIbHbIM U MBICTICHHBIH )




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

8 KUIACC

Kox
1

11

1.2

IIpoBepsieMblii 3JIeMEHT CO/IepPKAHUS

[TepBoHayaIbHBIE XUMUYECKUE TTOHSATHUS

IIpenmer xumun. Ponp XUMUU B KU3HU 4YEJIOBEKAa. XUMHUS B CUCTEME HayK.
Tena n BemecTBa. @U3MYECKUE CBOMCTBA BEIIECTB. ArperaTHOE COCTOSIHUE

BCIICCTB

IIonsThe o MCTOJaXx IIO3HAHWA B XUMHUH. YucTeie BCIICCTBA 1 CMCCH. CnocoObl

pasaciICHus cMmecen

13

14

ATOMBI U MOJICKYIJIBI. Xumuueckue 3aeMeHThl. CHMBOIBI XHMHYECKHX

351eMeHTOB. [IpocTbie U Ci10KHBIE BellecTBa. ATOMHO-MOJIEKYJIIPHOE Y4EHUE

Xumnaeckasi popmyna. BaleHTHOCTh aTOMOB XUMHUYECKUX 3JIEMEHTOB. 3aKOH
IIOCTOSIHCTBA ~ cocTaBa  BemecTB. OTHOcuTENbHAas  aTOMHas — Macca.
OtHOocuTenbHAass MoOJIEKyJIsApHas Macca. MaccoBas 4018 XHMHYECKOTO

JJICMCHTA B COCANHCHHUHN

1.5

1.6

KonnuectBo BemectBa. Mosib. MonsipHas macca. B3auMocBsI3b KOJIM4YECTBa,
Macchl M YHUCIA CTPYKTYpHBIX €IMHHUII BemlecTBa. Pacuérel mo ¢opmynam

XUMHNYCCKUX COGI[I/IHGHI/II\/'I

®u3nyecKkue U XUMUYECKHUE SIBICHUSA. XMMHUUYECKAsl peakusl U €€ IPU3HAKHU.
3aKOH  COXpaHEHMs  MacCchl  BEUIECTB.  XMMHMUYECKHE  YPaBHEHHS.
Knaccupukanus  XxuMuuecKnx  peakuuid (COEAMHEHHUS,  Pa3JIoKEHHUs,

3aMeleHus, oOMeHa)

1.7

XUMHYECKUN JKCIEPUMEHT: 3HAKOMCTBO C XUMHUYECKOHM MOCYyAOH, C
npaBujIaMu paboTHI B JabopaToOpuu U mpuéMamMu oOpamieHus ¢ J1abopaTtopHbIM
o0opy/soBaHUEM, U3Y4YEHHE M OINUCaHue (U3UUECKUX CBOMCTB 00pa3lioB
HEOPraHWYECKUX BENIECTB, HaOmoAcHUEe (u3ndeckux (TIaBJICHUE BOCKa,
TasiHUE JIbJIa, PaCTUPAHKE caxapa B CTYNKE, KHIIEHUE U KOHJIEHCALIUsI BOJIbI) U
XUMUYECKHX (TOpeHHE CBEUYM, TMPOKAIMBAHUE MEIHOHW TPOBOJIOKH,
B3aMMOJICHCTBHE MeJla C KHUCIOTOW) SIBJICHUWI, HaONIOJICHWE U OINHCaHUe
MPU3HAKOB TMPOTEKAHWS XUMHUYECKMX peakiui (pas3oKeHue caxapa,
B3aMMOJICHICTBHE CEPHOM KHUCIOTBI C XJIOpUIAOM Oapusi, pa3IoKeHUe

ruapokcuaa Meau(ll) mpu HarpeBanuu, B3auMOEIICTBHE JKele3a ¢ pacCTBOPOM




comm meau(1l), u3ydenne cnoco0oB pa3iereHust CMecei (C TOMOIIBI0 MarHUTa,
¢mIbTpOBaHKe, BHIMAPUBAHKUE, AUCTUILUIALMS, XpoMarorpadus), npoBereHue
OYUCTKM TIOBAPCHHON COJIM, HAOJIOJCHHE | OIHMCAaHHE pPE3y/IbTaTOB
IPOBEICHUS OIBITA, UIUTIOCTPUPYIOIIETO 3aKOH COXPAHEHUSI MAacChl, CO3/IaHUE

MoeIeld MOJIEKYJI (ITapOCTEP KHEBBIX )

Baxneimme MMpEACTABUTCIIN HCOPraHNYCCKUX BEIICCTB

2.1

Boznyx — cmech razos. CocraB Boznyxa. Kucnopon — sieMeHT u mpocToe
BemecTBo. HaxoxaeHne Kuciopoaa B npupoje, Pu3ndecKkue u XUMUISCKUE
cBoricTBa (peakiuu ropenns). Okcunpl. [Ipumenenne kucimopoaa. CriocoOs
IOJIy4YEHUsI KHMCIIOpoJa B JabOpaTopuu U IMpoMblIeHHOCTH. Kpyrosopor

Kucaopoja B mpupojie. O30H — aIoTporHas MoaupuKalus KUCIopoia

2.2

TennoBoil 3¢ ¢dexkT XUMUUECKOM peakuuu, TepMOXMMUYECKHE YpaBHEHUS,
9K30- M 3HJO0TEPMHUYECKHE peakiuu. TOIMBO: yrojib U MeTaH. 3arps3HeHHe

BO31yXa, YCUJICHUC ITApHUKOBOI'O Bq)(beKTa, pa3spymieHue O30HOBOI'O CJI0

2.3

2.4

2.5

Bonopos — anemeHT U nipoctoe BeriectBo. HaxokieHue Bogoposa B IPHPOJIE,
du3nYecKre W XMMHUYECKHE CBOKMCTBA, MPUMEHEHHE, CIOCOOBI IOTYYCHHSI.

Kucnore! 1 conn
MomnsipHblil 00bEM ra30B. PacuéTsl Mo XUMHUYECKUM YPaBHEHUSIM

®dusnyeckue CcBoiicTBa BoAbl. Boga kak pactBoputens. PacTBOpBI.
HacellienHble ¥ HEHACBILEHHBIE PACTBOPBI. PacCTBOPUMOCTH BELIECTB B BOJE.
MaccoBasg 1oyl BemecTBa B pacTBOpe. XHUMHUYECKHE CBOWCTBA BOJBI.
OcHoBanus. Ponp pacTBOpoB B IpUpPOJE U B KU3HM 4eioBeka. Kpyrosopor
BOJBl B IMpHpoAe. 3arpsi3HEHHE MpUPOAHBIX BoA. OXxpaHa U OYHMCTKA

MMPUPOAHBIX BO

2.6

2.7

2.8

Knaccudukanus neopranmvecknx coeanHeHuid. Oxcunbl. Knaccuduxarms
OKCHJIOB: coJjieoOpa3yomue (OCHOBHBIE, KHCIOTHBIE, aM(OTepHble) U
HeconeoOpasytonie. HomeHnkiaTypa okcumoB. OuU3MUecKue M XUMHYECKUE

CBOMCTBa OKCHAOB. [losryueHne okcuaoB

OcHoBanus. Krnaccuduxanuss ocHOBaHMN: IMIENOYM UM HEPACTBOPUMBIE
ocHoBaHus. HomenknaTtypa ocHoBaHui. ®u3nueckne 1 XUMUUYECKUE CBONCTBA
ocHoBaHu. [Torydenne ocHOBaHMM

Kucnorsl. Knaccudukanusa kucnor. Homenknarypa kucnor. ®Ousndeckue u
XUMHYEeCKHe cBoMcTBa kucioT. Pag aktuBHOcTH MeTtayuioB H.H. Bekerosa.

HonyquHe KHUCIIOT




2.9

2.10

2.11

Comu. Homenkiarypa coseil. @uznueckue U XUMHUYECKHE CBOMCTBA COJICH.

ITonyuenue cose
I'enernueckas cBsA3b MEXKIY KilacCaMH HEOPTaHUYECKUX COEIMHEHUI

XUMUYECKUH OIKCIIEPUMEHT: KAueCTBEHHOE OIPENCICHUE COJEpKaHuUs
KHCIIOpOJia B BO3JlyXe, MOJIyueHUe, coOupaHue, paclio3HaBaHUE U M3y4eHUE
CBOWCTB KHCIIOPOJIa, HAOJIIOJCHHE B3aUMOJICHCTBUS BEIIECTB C KUCIOPOAOM H
YCIIOBUSI BOSHUKHOBEHMS U MIPEKpaIlleHus: TOpeHus (Ioxkapa), 03HaKOMJICHUE C
o0pa3llaMyu OKCHZOB M ONHCAaHHE HUX CBOWCTB, MOJy4YeHHE, cOOUpaHue,
pacro3HaBaHHE M M3Y4YE€HHE CBOWCTB BOJOpoJa (FOpeHHE), B3auMOICHCTBHE
BOJZIOpOJA c OKCHJIOM meau(ll) (BO3MOXHO HCII0JIb30BaHUE
BUJICOMaTEpHAIOB), HaOIO/IeHuE O0pa3IOoB BEUIECTB KOJUYECTBOM | MOIIb,
UCCIICIOBAaHUE OCOOCHHOCTEH  pAacTBOPEHHS BEIIECTB C  PAa3IUYHOM
pPacTBOPUMOCTBIO, MPUTOTOBJICHHE PACTBOPOB C OMNPEAENEHHOW MaccOBOU
JIOJIE  pAacTBOPEHHOTO BEILECTBA, B3aUMOACHCTBUE BOABl C METAJJIAMHU
(HaTpueM W KajblieM) (BO3MOXKHO KCIIOJb30BaHUE BHJICOMATECPHAIIOB),
OTIpeNieIeHue PAcTBOPOB KHUCIOT M MIENOYEH C IMOMOUIBI0 HMHIAMKATOPOB,
UCCIIEIOBAaHUE OO0pPa3Il0B HEOPraHWYECKUX BEIIECTB Pa3IUYHBIX KJIacCOB,
HAOJIIO/ICHUE W3MEHCHUS OKPAaCKH WHIUKATOPOB B PACTBOPAX KHUCIOT U
nienouel, uzyuenue Bzaumoeiictsus okcuna meau(ll) ¢ pacrBopom ceproit
KHCIIOTBI, KHCIIOT C METaJUIaMH, PEAaKIUi HEeWTpaIu3alum, MOJydeHHE
HEPACTBOPUMBIX OCHOBaHWM, BBITECHEHHE OJHOTO MeTalja JpyruM Hu3
pacTBOpa COJM, PEIIEHNE FKCIEPUMEHTAIBHBIX 3a7a4 1Mo TeMme «Baxueimme

KJIaCCbl HECOPTaHNUYCCKUX COE€IUHEHUI

3.1

[lepnonnueckuii 3akoH u [lepuonnueckas cuctemMa XMMUYECKUX 3JIEMEHTOB
I .. MenneneeBa. CTpoeHre aToMoB. XUMUYeCKas CBsI3b. OKUCIUTEIBHO-

BOCCTAHOBUTCIIbHBIC PCAKIITNN

[lepBple MONBITKM KJIaCCU(PHUKAIUU XUMHUECKUX 3yeMeHTOB. [lonstue o
IpyMNIax CXOAHBIX 3JEMEHTOB (ILENOYHbIE U IET0YHO3EMENbHbIE METaJlIbl,
raJIOTeHbl, UHEPTHBIE Ta3bl). DJIEMEHThI, KOTOpble 00pa3zyloT amM(pOTepHbIE

OKCHUIBI U TUAPOKCHUIBI

3.2

Ilepronnueckuii 3akoH. llepmoanueckas cucremMa XUMHUUYECKUX DJIEMEHTOB
JAW. MenneneeBa. Koporkonepuoanas u IMHHONEPUOAHAS (QOPMBI
Ilepronnueckoit cucremsl xumudeckux daemeHToB .M. Menneneesa.
Ilepuonbr n rpynnsl. U3NYECKHUT CMBICI TOPSAJIKOBOIO HOMEPA, HOMEPOB

nepruoaa v rpymuiibl 3JICMCHTA




3.3

3.4

3.5

Ctpoenune atomoB. CocTaB aTOMHBIX saep. M3oronbl. DnekTponsl. CTpoeHue
DJIGKTPOHHBIX 00070YeK aTroMoB TMepBbIX 20 XHUMHUYECKUX JJIEMEHTOB
ITepuoanueckoii cucremsl .M. MenaeneeBa. XapakTepucTUKa XUMUYECKOTO

AJIEMEHTA MO ero noyuoxeHuto B Ilepuoanueckoit cucreme .M. Menneneena

3aKOHOMEPHOCTH HM3MEHEHMsI paJnyca aTOMOB XHMMHYECKHUX 3JIEMEHTOB,
METAJIMYECKUX M HEMETa/NIMYeCKUX CBOWCTB MO TpyIIaM U IMEepUOJaM.
3nauenue [lepuoauyeckoro 3akona u [lepuoanueckoit CUCTEMbI XUMHYECKUX
3JIEMEHTOB JUIsl Pa3BUTHUS Hayku W npakTuku. .M. MenaeneeB — yu€Hblid 1

IPaKJaHUH

Xumuueckasi cBs3b. KoBajeHTHast (MoOJsipHass W HEMOJSIpHAsi) CBS3b.

:‘)HeKTpOOTpI/IHaTeHBHOCTB XHMHYECKHX 31eMeHTOB. loHHas CBI3b

3.6

3.7

Crenens okucieHus. OKHCINTEIIFHOBOCCTAHOBUTEIIbHEIC pe€aKuuu. Hpoueccm

OKHCJICHHUS M BOCCTaHOBJICHUSA. OKHCIIUTEIN U BOCCTAHOBUTEIIN

XHUMUYECKUHN OKCIICPUMCHT: H3YUYCHUC 06p213]_IOB BCIICCTB MCTALJIOB H
HEMCTAJJIOB, B3aUMOCHCTBHEC TUAPOKCHUIAa HMHKAa C pacTBOpaMH KHCJIOT H
menoqeﬁ, MMPOBCACHUEC OIIBITOB, HIUTFOCTPUPYIOIIUX IPUMEPBI OKHUCIIUTCIBHO-

BOCCTAaHOBUTENIbHBIX pEaKLUi (TOpEHUE, peakluy pas3iioKeHUs, COCTUHEHMS])

9 KVIACC

Kon

IIpoBepsieMbli 3J1EMEHT COACPKAHUS

BemiecTBo 1 XuMuueckas pcaKknus. HOBTOpeHI/Ie

11

[lepuonnueckuii 3akoH. Ilepuoguyeckas cucremMa XUMHUYECKHUX 3JIEMEHTOB
J.W. MenneneeBa. CTpoeHue aToMOB. 3aKOHOMEPHOCTH B U3MEHEHUH CBOWCTB
XUMUYECKUX BJIEMEHTOB MEPBbIX TPEX NEPHOJOB, KallMs, KalblUsi U HX
COCIMHEHUN B COOTBETCTBHM C MOJIOKEHHEM 3JIEMEHTOB B lleprnoanueckoit

CUCTEMC U CTPOCHUEM UX aTOMOB

1.2

CtpoeHue BelIecTBa: BHUABl XUMHUYECKON CBSA3U. THIBI KPUCTATTMYECKUX
PEETOK, 3aBUCHUMOCTh CBOMCTB BEIIECTBA OT THUIIA KPUCTALUINYECKON
peméTKM W BUJA XUMHUYECKOW cBs3u. Kiaccudukanus u HOMEHKIATypa
HEOPraHMYECKUX BEIIeCTB (MEXIyHapOJIHAs U TpUBHUATbHAs). XUMHUECKUE
CBOICTBA BEILIECTB, OTHOCSIIMXCS K Pa3IMYHBbIM KJIacCaM HEOPTraHUYECKHUX

COCHHHCHHﬁ, FCHCTUYCCKAsA CBA3b HCOPraHUYCCKUX BCIICCTB




13

Knaccudukarust XuMudecknx peaknnii o pa3IugHbIM IpU3HaKaM (10 YHCITy
U COCTaBY Y4YaCTBYIOUIMX B PEAKIMU BEILIECTB, MO TEIUIOBOMY 3P QEKTy, 1Mo
MU3MEHEHHIO CTEICHEH OKHMCICHUS] XUMHUECKHX 3JIEMEHTOB, IO 00PaTUMOCTH,
[0 y4YacTMIO KaTajau3aTopa). OK30- M DHIOTEPMUYECKHE PEAKLMH,

TEPMOXUMHNYCCKUEC YPABHCHHUA. Ilousrue o CKOpPOCTH XHUMHYECKOU p€aKkuuu

14

1.5

[Tonsitie 06 0OpaTUMBIX U HEOOPATUMBIX XUMUYECKHX peakuusax. [lonstue o
FOMOTEHHBIX M TETEPOTCHHBIX peakuusx. [loHsATHE O XUMHUYECKOM
paBHOBecur. (DaKTOpbI, BIMSIONIME HA CKOPOCTb XMMHUYECKOW peakluud U

IMMOJIOKCHHUEC XUMHUYCCKOI'0 paBHOBCCHUS

OKHCITUTENIEHO-BOCCTAHOBUTENFHBIE ~ PEAKIMU,  JJEKTPOHHBIM  OanaHc
OKHCIIUTEIbHO-BOCCTAHOBUTENBbHON  peakuuu. (CocTaBieHue ypaBHEHUI
OKHCJIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIHM C HMCHOJIB30BAHUEM METOJA

QJICKTPOHHOI'O OanaHca

1.6

Teopust ANEKTPOTUTUYECKON TUCCOUALUU. DIEKTPOIUTHI U HEIJIEKTPOIUTHI.
KaTtunonsl, annonsl. MexaHu3M JUCCOIMAIIMHN BEIIECTB C PA3JIMYHBIMU BUIAMU
XuMH4ecKoi cBsi3u. CrerneHs quccouranuu. CUIbHBIC U CIa0bIe SJIEKTPOJIUTHI.
Peakiiuu nonHoro oomeHa. Y cioBus MPOTEKaHUSI PEAKIIMA MOHHOTO OOMEHa,
MOJIHBIE M COKpauIEHHbIE MOHHBbIE ypaBHEHUs peakuuid. CBOWCTBa KHUCIOT,
OCHOBaHUM W COJIE B CBETE MPEACTABICHUN 00 DIIEKTPOIUTHUECCKOM

Jucconuanuu. KauecTtBeHHBIE pCaKluu Ha HOHBI. ITonsatue o TuapoImn3eC coJieit

1.7

XUuMH4YecKni OKCIICPUMCHT. O3HAKOMJICHUC C MOACIIAMHU KPUCTAIMYCCKUX
pEmETOK HEOPTaHWYECKUX BEIIECTB — METAJIOB U HeMeTaioB (rpaduta H
ajmasa), CJIOXHBIX BEIIECTB (XJIOpUJIa HATPHs); UCCIEIOBAHUE 3aBHCUMOCTH
CKOPOCTH XHMHYECKON pEaKiuu OT BO3JIEHCTBUS pPa3IUYHBIX (HAKTOPOB;
HCCIIC/IOBAaHUE  DIIEKTPONPOBOJHOCTH  PAacTBOPOB  BEIIECTB, Ipoliecca
JTUCCOLIMAIIMU KHUCJIOT, WIeNo4ei U cojel (BO3MOXKHO HCIOJIb30BaHHE
BUJICOMATEPHAJIOB); IPOBEJICHUE OIBITOB, WUTFOCTPUPYIONUX IPH3HAKU
MPOTEKaHUs peakiuii HOHHOTO 0OMeHa (00pa3oBaHHe OcajKa, BhIIEICHHE rasa,
o0Opa3oBaHHe BOJIbl); ONBITOB, WIIIOCTPUPYIOIIUX HPUMEPBl OKUCIUTEIHHO-
BOCCTaHOBUTENBHBIX peakiuil (TOpeHHe, peakluy Pa3ioKEeHHs, COSAMHECHHUS );
paciio3sHaBaHUE€ HCOPraHMYECKUX BCIICCTB C IMOMOINBKO KAaYCCTBCHHBIX

pCaKLII/Iﬁ Ha MOHBI; pCHICHUC IKCIICPUMCHTAJIBHBIX 3a1a4

Hemeranns!l u ux coeauHeHUs

2.1

O6H_[aﬂ XapaKTCPUCTHKA TaJIOI'CHOB. OcoOeHHOCTH CTpOCHUA ATOMOB,

XapakTepHble cTeneHu okucieHus. CrpoeHue u (u3MUecKue CBOICTBa




MPOCTHIX BEIIECTB — raJIOT€HOB. XUMHUYECKHE CBOMCTBA Ha MpPUMEpPE XJIopa
(B3auMOJeHCTBHE C METalIaMH, HEMETAJJIaMH, IIeJouaMu). XIIOPOBOIAOPOI.
ConsiHast KMCJOTa, XHMHYECKHE CBOWCTBA, I[IOJIy4€HUE, [PUMEHEHHUE.
JelictBue XJiopa M XJIOPOBOJOPOJA HAa OPraHu3M 4YesoBeKa. BaxkHeimue

XJIOpUAbI U NX HAXOXKICHUC B IIPUPOJLC

2.2

2.3

2.4

2.5

OO6mas xapaktepuctuka 37eMeHTOB VIA-rpynmnbel. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTepHbIC cTeneHn okuciaeHus. CTpoeHue u pu3ndeckune CBOWCTBa
NPOCTBIX BEIIECTB — KHCIOpPOJa W CEpbl. AJUIOTPOIHBIC MOIM(HKAINN
KHCJIOpO/ia M cepbl. XMMUYECKHE CBOMCTBa cepbl. CepoBOIOPO, CTPOCHHE,
¢du3nveckue M XUMHYECKUE CBOMCTBA. OKCHABI Cepbl KaK IPEICTABUTEIH
KHCIIOTHBIX OKCHJIOB. CepHasi KUCIIOTa, GU3NUYECKUE U XUMUYECKHUE CBOHCTBA
(oOmue Kak mpeacTaBUTeNs Kilacca KUCIOT U cneluduueckue). XuMHUIECKUe
peaKIyy, JeKalrue B OCHOBE MPOMBIIIJICHHOTO CIIOCO0a TMOIy4YeHUs] CepHOU
kucinothl. [Ipumenenue. Coiu CepHON KHUCIOTHI, KAYeCTBEHHAs PEaKIus Ha
cynbar-uoH. HaxoxaeHnue cepbl U e€ COeTMHCHUN B MPUPOJC. XUMUIECCKOE
3arps3HCHUE OKPYXKAIOIIEH CPelibl COCIMHEHUSIMU CePbl (KUCIOTHBIC JTOMKIH,

3arps3HEHUE BO3IyXa U BOJOEMOB), CIIOCOOBI €0 MPEeIOTBPAIECHHUS

OO6mas xapaxktepuctuka 37aeMeHTOB VA-rpymnmnbl. OCOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTepHblE CTENEHW OKHUCIECHUA. A30T, paclpoCTpaHEHHE B
npupoe, pu3nuecKue U XuMUIeckre cBoiicTBa. KpyroBopot azora B mpupose.
AMMmHak, ero (QusMueckue W XUMHYECKUE CBOMCTBa, MOJlydyeHHE U
npumenenre. Coin aMMOHHMA, UX (PU3MUECKHE W XMMHUYECKHE CBOMCTBA,
npuMeHeHne. KauecTBeHHast peakiusi Ha MOHbI aMMOHHMSI. A30THast KUCIIOTa, €€
noJjiyueHue, pu3nveckre U XMMHUUecKre CBOcTBa (001Ie KaK MpeCcTaBUTeNs
KJacca KHUCIOT M cnenuduueckue). lMcnonab3oBaHWe HUTPATOB U coyiei
aMMOHHMSI B Ka4e€CTBE MUHEPAJbHBIX yI0OpeHHil. XUMHUYECKOe 3arpsi3HEHHe
OKpY’Karollel cpesibl COeTUHEHUAMHU a30Ta (KUCIOTHbIE JOX/HU, 3arpsa3HEeHHE

BO3/1yXa, I0YBbI U BOJOEMOB)

docdop, amnorponHsie MogudpuKauu gochopa, Gpuzndeckue U XUMHUECKUE
ceorictBa. Oxcun dochopa(V) u dochopHas xucimora, (usndeckue u
XMMHUYECKHE CBOMCTBa, mosyudeHue. Mcnonb3oBanue ¢ochaTtoB B KauecTBe
MUHEPATBHBIX YA0OpEeHU

O6mas xapakrepuctuka 31eMeHTOB |V A-rpynmnsl. OcOOEHHOCTH CTPOECHUS
aTOMOB, XapaKkTepHbIE CTENEHM OKHUCICHHA. YTJIEpOid, aJIOTPOIHbIE

Mou(UKaIMK, pacHpoCTpaHEHUE B Ipupoje, (U3NYECKHe U XMUMHUYECKHE




2.6

cBoricTBa. Ancopouus. KpyroBopor yriepoaa B mpupoae. Okcubl yriaeposa,
uX (U3NYECKUe M XMMUYECKHE CBOMCTBA, JEHCTBHE Ha KUBBIC OPraHU3MBI,
MOJIy4YeHHUE U IPUMEHEHHUE. DKOJIOTUYECKUE MPOOIeMbl, CBI3aHHBIE C OKCUIOM
yraepona(lV); rumore3a 11006ambHOTO TOTEIUICHHUS KJIMMATa; MAPHUKOBBIN
addext. YronapHas kuciora u €€ CoiM, UX (PUINYECKHE U XUMHUYECKUE
CBOWCTBA, MOJIydeHUe u npuMeHeHnue. KauecTBennas peakuus Ha KapOoHAT-
nonbl. Mcnonb3oBanue kKapoOOHATOB B OBITY, MEAUIMHE, TPOMBIIIJICHHOCTH U

CEJILCKOM XO03IUCTBE

[lepBoHauanbHBIE MOHATHS 00 OPraHUYECKHX BELIECTBAX KaK O COCAMHEHHSIX
yriepoja (MeTaH, 3TaH, STHJEH, alleTWIEH, 3TaHOJ, IJUIEPUH, YKCyCHas
kuciora). x cocraB u xumuueckoe crpoeHue. llonsarue o Ouosornuecku
BO)XHBIX BEIECTBaX: XHpax, OeJIKax, yIrieBoJaX — M HUX POJU B KU3HHU
yeyioBeka. MarepuanbHOe €IMHCTBO OpPraHMYeCKMX M HEOPraHWYEeCKUX

COE€IMHEHUN

2.7

Kpemuuii, ero Qu3nueckue M XUMHUYECKHUE CBOMCTBA, WOJYYCHHE U
npumenenue. CoeHeHUsT KpeMHuUsl B npupone. O0mue mpeacraBieHust 00
okcune kpemuusi(1V) u kpemuueBoi kucinore. CHIIMKATHI, HX UCIOJIb30BAHUE
B OBITYy, MEIUIMHE, TNPOMBIIUICHHOCTH. BakHEHIHe CTpOUTEIbHBIC
MaTepHualibl: KepaMHKa, CTEKIIO, IEMEHT, OeTOH, jkene300eToH. [Ipobiembl
0C30MMacHOTO MCIOJIB30BaHUS CTPOHMTEIHHBIX MATEPUATIOB B ITOBCEIHEBHOMN

JKHN3HHU

2.8

XUMHUECKUH SKCIEPUMEHT: U3y4yeHHe 00pa3lloB HEOPraHWYECKHUX BELIECTB,
CBOMCTB COJISHOM KHCJIOTBI; IIPOBEICHUE KAUYECTBEHHBIX PEAKIM Ha XJIOPHI-
UMOHbl U HaONIOJeHHE MNPU3HAKOB MX NPOTEKAHUS; OMBITHI, OTpa’kKarollue
¢uznyecKkne U XUMUYECKHE CBOMCTBA raJION€HOB U UX COEIMHEHUH (BO3MOXKHO
MCIIOJIb30BaHNE BUJEOMATEPHUAIOB); O3HAKOMJIEHHE C OOpas3liaMH XJIOpPHAOB
(raJloreHu10B); O3HAKOMJIEHHME C oOpa3namMM cepbl M €€ COCTUHEHUSIMHU
(BO3MOXXHO HCIMOJB30BAHUE BHUIECOMATEPUATIOB); HAOIIOJEHUE TIpoliecca
oOyTJIMBaHUs caxapa MoJi JIelicTBUeM KOHLEHTPUPOBAHHOM CEpHON KUCIIOTHI,
U3Y4YE€HHE XMMHUYECKHUX CBOMCTB pa30aBIeHHON CEpHON KHCIIOTHI, POBEACHNE
KayeCTBEHHON peakluu Ha Ccynb(ar-uoH M HaONIOJeHHE TNpu3HaKa eé
MPOTEKaHUs; O3HaKOMJIEHHE ¢ (PM3NYECKUMU CBOMCTBaMH a30Ta, pochopa u ux
COEMHEHUN (BO3MOXHO MHCIIOIB30BaHUE BHUJICOMATEPUANIOB), OOpas3laMu
a30THBIX U (HochOpHBIX YA0OpEeHUH; TTOTyIeHHE, COOMpaHe, pacrioO3HaBaHUE
Y U3Y4YEHHE CBOMCTB aMMHAKa; IPOBEJICHNE KAaUECTBEHHBIX pEaKLUil Ha MOH

amMMOoHMST U (ochaT-MOH M HU3ydyEHUE MPHU3HAKOB HX MPOTEKaHMUS,




B3aMMO/ICCTBUE KOHIIEHTPHUPOBAHHON a30THOM KHUCIIOTHI C MEBIO (BO3MOKHO
UCIIOJIb30BAaHUE BHJIEOMATEPHANIOB); HM3y4Y€HUE MOJENICd KPUCTAIITMYECKUX
pem€Tok anmasza, rpaduta, ¢yiepeHa; O03HAKOMJICHHE C IIPOILECCOM
a71copOIMK pacTBOPEHHBIX BEUIECTB AKTUBUPOBAHHBIM YIJIEM M yCTPOHCTBOM
MIPOTHBOTa3a; MoJyueHHue, cCOOMpaHue, pacro3HaBaHHE W M3yYCHHUE CBOWCTB
VIICKUCIIOTO Ta3a; MPOBEJACHHE KAaYeCTBCHHBIX PEaKIUi Ha KapOOHAT- u
CUJIMKAT-UOHbI M M3Yy4YCHUE NPU3HAKOB HMX MPOTEKAHHUS, O3HAKOMIICHHE C
MPOJYKLIUEH CUJIMKATHOW MPOMBIIIJIEHHOCTH; PEIIEHUE IKCIIEPUMEHTAIBHBIX

3aJa4 110 TEMC «BaxkHelme HeMeTaluIbl U UX COCIUHCHUA»

MeTamisl ¥ BX COCIUHECHUA

3.1

OO0mast XapakTepuCTUKa XUMUYECKHUX 3JIEMEHTOB — METaNIOB Ha OCHOBaHWUU
ux nosiokeHus B llepuogmyeckod cucreMe XMMHYECKMX d3ieMeHToB [..
Menneneesa u ctpoenust atroMoB. CTpoeHHe MeTajIoB. MeTamndeckast CBsI3b
U METaJUIMYecKas KpUCTalIMdecKass pemerka. OJNEKTPOXUMHUYECKUN psil

HaHpH)KeHI/Iﬁ MCTAlJI0B

3.2

3.3

Ou3nyeckue U XMMHUYecKHe cBoiicTBa MeTasmioB. OOIIue crnocoObl MOTy4eHHs
MeTasuioB. [ToHsITHE O KOPPO3UHM METAJIJIOB, OCHOBHBIE CITOCOOBI 3aIITUTHI UX OT
koppo3uu. CruiaBsl (CTaib, YyryH, JIOPATIOMUHUN, OpOH3a) U UX IPUMEHEHUE

B OBITY U IPOMBIIIJIEHHOCTH

[lenouynsle MeTalbl: MoyiokeHue B [leproauueckoil cucTeMe XUMHYECKHX
sanemenToB .M. MenzeneeBa; CTpOCHHE UX aTOMOB; HAXO0XIEHUE B MPUPOJIE.
duznyecKkue 1 XUMUIECKHe CBONCTBA (Ha mpuMepe HaTpus U Kamus). OKCUIbI
U TUAPOKCHUABI HATPHUA W KaJuA. HpI/IMeHCHI/Ie OICJIOYHBIX MCETAJIJIIOB U HUX

COeIMHEHUN

3.4

[llenouyno3eMenpbHBEIE METAIBl MarHuii W KalbIUM: IIOJIOXKCHUE B
[Iepnognueckoit cucreme xumudeckux osnnemeHroB JI.MI. Menneneesa;
CTPOEHUE UX aTOMOB; HaxOXKJEeHUE B npupone. PU3NYECKUE U XUMHUUECKUE
CBOMCTBa MarHusi W Kajublius. BakHeillne coenuHEeHHs] Kalblus (OKCHI,

TUAPOKCHU, coln). JKECTKOCTH BOJBI U CLIOCOOBI €€ yCTpaHeHUs

3.5

3.6

AmomuHuii: nonoxenue B llepuonnyeckoil cucreMe XUMUYECKUX HJIEMEHTOB
J .. Menneneesa; CTpO€HUE aTOMa; HAXOXKJEHUE B mpuponae. Ousznyeckue u
XUMHUYECKHE CBOWCTBA amOMUHHA. AMQOTEpHBIE CBOWCTBA OKCHAA U

TUAPOKCH]IA AITFOMUHUSA

Keneszo: nonoxenue B [lepnoanueckoi cucreme XuMudeckux 3neMenToB /1. 1.

MCHHCHCCBa; CTPOCHUC aTOMa, HAXOXKACHUC B IPUPOIAC. dusznueckue u




3.7

4.1

XUMUYECKHE CBOMCTBa jkene3a. OKCuipl, TUApOoKcHabl U conu xene3a(ll) u

xene3a(lll), ux cocras, cBolCTBa U MOTyYeHUE

XUMHUYECKUH IKCIIEPUMEHT: 03HAKOMJICHHE ¢ 00pa3laMy METAJJIOB U CILIaBOB,
uX (U3NYECKMMH CBOWCTBAMH; M3Y4YEHHE PE3YJIbTaTOB KOPPO3UH METAUIOB
(BO3MOXKHO HCII0JIb30BaHUE BHJIEOMATEPHUAIIOB), ocoOeHHoCTeH
B3aMMOJICHCTBUSl OKCHJAa KaJbllUd W HATpus C BOAOH (BO3MOXHO
MCIIOJIb30BAaHUE BUJIEOMATEPHUAIIOB); UCCIIEIOBAHUE CBOWMCTB >KECTKOM BOJIBI;
mpolecca TOpeHMsl JKelle3a B KHUCIopojae (BO3MOXKHO —HCIIOJIb30BAaHUE
BUJICOMATEPHAJIOB); MPU3HAKOB MPOTEKAHMS KAUeCTBEHHBIX PEAKITNI HA NOHBI
(Maraus, Kamelus, amomuaus, nubka, sxenesa(ll) u xenesa(lll), mexu(ll);
HAOJI0/ICHUE W OTIMCAHKE TIPOIECCOB OKPAIIMBAHUS IIJITAMCHH MOHAMY HATPHS,
Kamusi W Kanblus  (BO3MOXKHO — HCIOJB30BaHUE  BHUAEOMATEPUATIOB);
UCCIICIOBaHNE aM(POTEPHBIX CBOMCTB T'MJPOKCHIA ATIOMUHUS M THIPOKCH]IA
[IMHKA; pEelIeHre SKCIIEPUMEHTAIBHBIX 3371a4 10 TeMe «BakHelne MeTanibl

7 UX COCTUHCHUS)

XHUMHA ¥ OKpYXKarolas cpeaa

HoBsie maTepuansl 1 TexHoJIOrMU. BelecTBa 1 Marepuaiibl B MOBCEAHEBHOM
JKU3HU YeJloBeKa. XUMUSA U 310poBbe. be3omacHoe ucnoab30BaHre BEIIECTB U

XUMHUYECKHUX peakuuil B ObITy. IlepBas momolmip npu XUMHYECKUX OXKOrax U

OTpPaBJICHUAX

4.2

OCHOBBI ~ 9KOJOTMYECKOH  TIpaMOTHOCTU.  XHMHUYECKOE  3arps3HEHHE
okpyxatomiet cpenpl [TK. Posb XxumMuu B pelieHMH 3K0JI0TrMYECKUX MPoOIIeM.
[IpupoaHble MCTOYHUKU YTIEBOAOPOAOB (Yrosib, NMPUPOAHBIA ra3, He(Th),

MMPOAYKTHI UX nepepa60TKI/I, HX pPOJib B 6LITy " IPOMBIIIIJIICHHOCTHU

4.3

XHUMHUYECKUMN 9KCIICPUMCHT: U3YUYCHUC o6pa3u0B MaTcpHuaJioB (CTCKHO, CIlJIaBbI

METaJIJIOB, MOJIMMEPHBIE MaTEPUAIIbI)




IPOBEPSIEMBIE HA OI'D I1IO XUMHU TPEBOBAHUS K
PE3YJbTATAM OCBOEHMUSI OCHOBHOM OBPA3OBATEJBHOM
IMPOTPAMMBI OCHOBHOTI'O OBIIIEI'O OBPA3OBAHUS

Kon
NpoBepPsSIEeMOro
TpeOoBaHMS

IIpoBepsiemble TpeGOBaHMS K MPeIMETHBIM pe3yJibTaTaM
0a30BOr0 YPOBHS OCBOEHHSI OCHOBHOI 00pa3oBaTe/IbHOM
NMPOrpamMMbl OCHOBHOI0 0011ero oopasoBanusi Ha ocHoBe PI'OC

1

[Ipencrapnenue:

11

0 TI03HABAEMOCTH SBIICHHI npupoabl, IIOHUMAHHC 00BEKTUBHOM
3HAYUMOCTH OCHOB XHUMHYCCKOM HAayKHU KaK obractu COBpPCMCHHOT'O
CCTCCTBO3HAHHNA, KOMIIOHCHTA O6H.[€I>i KYJIbTYPbl U HpaKTquCKOﬁ
ACATCIIBHOCTH YCJIIOBCKAa B YCJIOBHUAX COBPECMCHHOI'O O6HICCTBa;

INOHUMAaHHEC MECTAa XUMHUU CPEAU APYI'UX CCTCCTBCHHBIX HAYK

1.2

1.3

O HAYYHBIX METOAAX IIO3HAHUA, B TOM YHUCJIC SKCIICPUMCHTAJIbHBIX U
TCOPCTUUCCKHUX METOJAaX HMCCICAOBAHUSA BCIICCTB W HU3YUYCHUA
XUMHNYCCKHX peaKuHﬁ; YMCHHUE HCIOJIb30BAaTb MOJCINU  IJIA

00BICHCHUS CTPOCHUSA aTOMOB U MOJICKYJI

0 cdepax npoPecCHOHATBLHON NESTEIBHOCTH, CBI3aHHBIX C XUMHEH
U COBPECMCHHBIMH TCXHOJIOTMAMHU, OCHOBAHHBIMH Ha HOCTHIKCHUAX
XUMHUYECKON HAyKH, YTO TMO3BOJHUT OOYUYAIOUIUMCS paccMaTpUBaTh
XUMUIO  Kak cdepy cBoell  Oyaymieil  mpodeccroHaTbHOM
NESTENIbHOCTH W CHeNaTh OCO3HAaHHBIA BBIOOP XUMHH Kak
npoQUIBLHOTO TMpeAMeTa MPH TepeXxoJe Ha YPOBEHb CPEIHEro

o011ero oopa3oBaHus

2.1

Bnanenne cucreMoil XMMHYECKHX 3HAHUM H YMCHHUC IIPUMCHSATH

CUCTEMY XUMHUUYCCKUX 3HaHI/II71, KOTOpas BKIIIOYACT:

BaXHEHITNE XWUMHWUYECKHE TOHIATHSI: XHUMHYSCKHUH 3JICMEHT, aToM,
MOJIEKYJIa, BEIIECTBO, IPOCTOE U CIIOKHOE BEIIECTBO, OJHOPOAHAS U
HEOJHOPOAHAs CMECh, OTHOCHTEIbHBIE aTOMHAs U MOJIEKYJISIpHAs
Macchl, KOJMYECTBO BELIECTBA, MOJb, MOJISIPHAs Macca, MOJIIPHBII
00BEM, OKCHI, KHCIIOTAa, OCHOBAaHHUE, COJb (CPEAHssl), XUMHUYECKas
peaKMs, peakUuu COECOUHEHHUS, PEAKIUM PA3JIOKEHMS, peaKLUuu
3aMellleHus], peakiui oOMeHa, TeroBol 3((deKT peakiuu, 3K30- U
SHIOTEPMHUUYECKUE PEAKIIMU, PACTBOP, MACCOBasl J10JI1 XUMHUYECKOTO

9JICMCHTAa B COCIUWHCHHUHM, MacCCoBasA 104 HW  TNPOUCHTHAasd




2.2

2.3

KOHIIEHTPALIMS BELIECTBA B PACTBOPE, SIPO aTOMA, AJIEKTPOHHBIN CII0H
aToMa, aTOMHas OpOWTalb, PaJWyC aroMa, BaJEHTHOCTh, CTEICHb
OKHCIICHHSI, XUMUYECKas CBA3b, 3JIEKTPOOTPULIATETILHOCTD, TOJSpHAs
W HEMoJsipHas KOBAJICHTHAs CBS3b, MOHHAs CBs3b, METAJUIMUYECKas
CBSI3b, KPUCTAJUINYECKAs pElIETKA (ATOMHAs!, HOHHAsI, METaJJTNYecKasl,
MOJIEKYJISIpHAsl), UOH, KaTHOH, aHUOH, AJIEKTPOJIUT U HEDJIEKTPOJIUT,
AIIEKTPOJIUTUYECKAs JIHUCCOLMAIMs, pEeakUMd HMOHHOrO oOOMeHa,
OKHUCJIUTEIIbHO-BOCCTAHOBUTENIbHBIE ~ PEAKLUH,  OKUCIUTENh U
BOCCTAHOBUTENIb, OKHCJIEHWE U BOCCTAaHOBJICHHE, JJIEKTPOJIH3,
XAMHYECKOE PAaBHOBECHE, OOpaTHMble M HEOOpaTHMBIC pEaKIvy,
CKOpPOCTh XHMMMYECKOW peakuuu, kKaranuzatop, I[IJIK, kopposus

METAJUIOB, CILIaBbI
OCHOBOIIOJIATAIOIINE 3aKOHBI XMMHH: 3aKOH COXPAaHEHHSI MacChl,
nepuoanueckuii 3akoH [[.JMI. MenneneeBa, 3aKOH MOCTOSIHCTBA
COCTaBa, 3aKOH ABOraapo

TEOpUUM  XHMHUH:  aTOMHO-MOJIEKYJIIDHAasT  TEOpHsdA,  TEOpUL

BHGKTPOHHTHHGCKOﬁ Jucconrannmn

Bnangenue ocHoBamu XHUMHYECKOU I'paMOTHOCTH, BKJIIO‘laIOHleﬁi

3.1

YMEHHE TMPaBHIBHO HCIIONB30BaTh M3yYCHHBIC BEIIECTBA U
Marepuassl (B TOM 4YWCIIE MUHEpaJbHBIE YHOOpEHUs, METaUlbl U
CIUIaBBI, TIPOMYKTHI  IEpepabOTKM  TMPHUPOTHBIX  HCTOYHHUKOB
YIII€BOAOPOAOB (YIJisl, IPUPOJIHOTO ra3za, HepTH) B OBITY, CETbCKOM
XO3sICTBE, Ha NPOM3BOJCTBE W TOHWMAaHHWE 3HAYCHUS IHKHUPOB,
OenKoB,  YIJIEBOJOB /s  OpPraHM3Ma  YelOBeKa;  yMEHHue
MPOTHO3UPOBATH BIIMSHHUE BEIIECTB M XUMHUYECKUX IPOIECCOB Ha

OpraHM3M 4Y€JI0BEKa U OKPYKAIOUIYIO IPUPOIHYIO CpENY

3.2

3.3

3.4

YMCHHUEC UHTCTPUPOBATH XUMUYCCKHUEC 3HAHUA CO 3HAHUAMHU APYIrUx

y4eOHBIX PEIMETOB

HaJIMYue OMbITa pabOThI C PA3IMYHBIMU UCTOUHUKAMU UH(QOPMAIUH
0 XMMHUH (HaydHas M HAy4YHO-TIONMYJISIpHAs JIUTEepaTypa, CIOBapH,
CIIPABOYHUKHU, HHTEPHET-PECYPCHI)

yMeHHE OOBEKTHUBHO OLIEHMBAaTh WMH(OPMALIMIO O BEILIECTBAX, HUX

MNpEeBpaAllICHUAX W  [MPAKTHUYCCKOM  IIPUMCHCHHUUN u YMCHUC

HCII0JIb30BaTh €€ JJId pCIICHUA yqe6Ho-no3HaBaTem,me 3aaa4




BJ'IaI[eHI/Ie OCHOBaMH TTOHSITHUHHOI'O arrmapara U1 CHUMBOJIMYECKOI'O

A3bIKa XMMHHU JUTSL COCTABICHHS (POPMYIT HEOPTaHMUYECKUX BEIECTB,

4 YpaBHEHUH XMMHYECKMX PpEaKlMil; OCHOBAMH XHUMHUYECKOM
HomeHkiarypsl (IUPAC u TpuBnanbHOi)
YMeHne oObSICHATh CBSI3b MOJIOKEHHS eMeHTa B Ileproaumueckoii
CUCTEME C YHUCJIOBBIMH XapaKTePUCTHUKAMH CTPOEHHUS aTOMOB
5 XUMHYECKHUX DJIEMEHTOB (COCTaB W 3apsja sapa, oOImee Yucio
AIIEKTPOHOB), paclpeAesieHUEM HIIEKTPOHOB IO JHEPreTUYECKUM
YPOBHSIM aTOMOB TIEPBBIX TPEX MEPHOAOB, KATUS M KAIBIIHS
IIpencraBienue O  NEPUOJMYECKOM  3aBUCUMOCTH  CBOWCTB
XUMHUYECKHX 3JIEMEHTOB (panyc aToma, 3JIeKTPOOTPHUIATETbHOCTD),
6 MPOCTBIX M CIOXKHBIX BEIIECTB OT IIOJIOKCHHUS D3JIEMCHTOB B
[lepuoanueckoit cucteme (B MajiblX TMepUOAax M  TJIaBHBIX
MOJATPYIIAx) ¥ 3JCKTPOHHOTO CTPOSHUS aTOMa
7 YMmenue kinaccuumpoBaTh:
7.1 XUMHUYECKUE IJICMEHTBI
7.2 HEOPraHUYECKHE BEIIECTBA
7.3 XUMHUYECKHE PEAKIIUH
8 YMeHue onpenensTh:
8.1 BaJICHTHOCTh M CTENEHb OKUCICHHS XUMHUYECKHX JJIEMEHTOB, 3apsi]
' MOHa
8.9 BUJ] XUMHUYCCKOW CBSI3U M THUIl KPUCTAJUTMUECKOH CTPYKTYpHI B
' COETMHEHUSIX
8.3 XapakTep CPeIbl B BOJIHBIX PACTBOPAX BEHIECTB (KUCIOT, OCHOBAHUM )
8.4 OKHUCJIUTETh K BOCCTAHOBHTEIh
9 YMeHue xapakTepu30BaTh (PU3NIECKHE U XUMHIECKHAE CBOMCTBA:
MPOCTHIX BEMIECTB (KHUCIOPOJ, O30H, BOJOPOA, TpaduTt, ammas,
9.1 KpeMHu#, a3or, ¢ocdop, cepa, XJop, HATpUH, Kajuii, MarHui,
KaJIBITM, aJTFOMHHUH, JKEJIE30)
CIIOXHBIX BEIIECTB, B TOM YHCJI€ WX BOJHBIX PAacTBOPOB (BOja,
9 aMMHaK, XJOPOBOJOPOJ, CEPOBOJOPON, OKCHIBI U THIPOKCHJIBI

MetaiioB |-l1A rpynmn, amomunus, meau (1), nunka, xxenesa (I u

I11), oxcuast yrnepona (Il u 1V), kpemuus (1V), azota u pocdopa (111




u V), cepol (IV u VI), cepHucras, cepHas, a30THCTas, a30THasd,
docdopHasi, yronbpHas, KpeMHUEBAsI KUCIOTA U UX COJIH)
MPOTHO3MPOBATh W  XapaKTePU30BaTh CBOHCTBA BEUIECTB B

3aBUCUMOCTH OT HMX COCTaBa U CTPOCHHA, IPUMCHCHUEC BCIICCTB B

%3 3aBUCHMOCTH OT HMX CBOWMCTB, BO3MOXXHOCTh IPOTCKAHHSI
XUMHUYECKHUX MPEBPAIICHUN B Pa3IMUHBIX YCIOBUSIX
10 YMeHHe COCTaBISTh MOJIEKYJISIPHbIEC M HOHHBIE YPaBHEHUS PEaKlui,
B TOM YHCIIE:
10.1 peakuuii HFOHHOTo oOMeHa
10.2 OKUCIUTEIbHO-BOCCTAHOBUTEIIbHBIX PEAKINI
103 WUTIOCTPUPYIOIIMX XHUMHUYECKHE CBOICTBAa H3YYEHHBIX KJIACCOB
' (Tpymm) HEOpraHU4YECKUX BELIECTB
104 MOITBEPKTAIONIUX TCHETUYECKYIO B3aUMOCBSI3b MEXK /Ty HUMH
11 YMeHue BIYUCIATH (IPOBOAUTH PACUEThl):
111 OTHOCHUTEIIBHYIO MOJICKYJISIPHYIO M MOJIIPHYIO MAacChl BEIICCTB,
' MacCCOBYIO JIOJI0 XMMHYECKOT0 3JIEMEHTA B COSAMHEHUH
11.2 MacCOBYIO JIOJIIO BELIECTBa B pacTBOPE,
11.3 KOJIMYECTBO BEIIECTBA M €r0 MaccCy, 00bEM Ira30oB
114 [0 YpPaBHEHUSM XHMHUYCCKUX PEAKIUH M HAXOJHUTHh KOJIHYECTBO
' BelecTBa, 00BEM U MacCy peareHTOB WM MPOYKTOB PEAKIIUU
12 Bnanenue (3HaHUE OCHOB):
OCHOBHBIMH  METOJIaMH  HAY4YHOTO To3HaHus (HabmoaeHue,
191 U3MEepeHHe, YIKCIIEPUMEHT, MOJICIIMPOBAHNIE) TIPU U3YUCHUH BEIICCTB
' U XUMHYECKHUX SIBIICHUH; yMeHue c(hopMynmupoBaTh MpoOlieMy H
MIPETIOKUTH MYTH €€ PEIICHUS
199 06e3omacHO pabOTHl ¢ XUMHUYECKUMH BEIIECTBAMH, XUMHUYECKOU
' MOCyAOH U JabopaTOpHBIM 000pyAOBaHUEM
MpaBUIaMu 0e30macHoOTO oOpareHus c BEII[ECTBAMH,
UCIIOJIb3YEMBIMU B TMOBCEAHEBHOM KU3HU, MTPABUIIAMHU TTOBEJCHUS B
123 [EJSIX COCPENCHHS 370POBhSI M OKPYXKAIOIICH MPUPOIHON CPEIIbI;

IMOHUMAaHHEC BpCla (OHaCHOCTI/I) BO3JICHCTBUS Ha KMBBIE OpTraHHU3MbI
OHpelleJ'IéHHBIX BE€IICCTB, crmoco0oB YMCHBIICHUSA u

NpeaoTBpalICHUA UX BPpCIAHOT'O BO3ACHUCTBUS
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131

13.2

13.3

Hanynuane MPAKTUYCCKUX HABBIKOB INIAHUPOBAHHA U OCYIICCTBIICHHUA

CICAYIOIUX XUMHYCCKUX SKCIICPUMCHTOB:

HN3YUCHUC u OIIMCAaHUC (1)I/I3I/ILICCKI/IX CBOMCTB BCIICCTB,
O3HAaKOMIJICHHE C (1)I/ISI/I‘ICCKI/IMI/I U XUMHWYCCKUMHU SABJIICHUSAMU, OIIBITHI,

WUTIOCTPUPYIOIINE MTPU3HAKY MTPOTEKAHUS XUMHUECKUX PEaKIui
u3ydeHHe croco0OB pa3aeieHus cMecen

MOJy4eHHUE KHUCIOpOJa H M3YyYCHHE €ro CBOWMCTB; TMOJIy4YEeHHE
BOJIOPOJIa ¥ U3YYEHHUE €ro CBOMCTB; MOJIyYeHHUE YIJIEKUCIIOTO raza u
WU3YYCHHE €r0 CBOWCTB; TOJTyYeHHE aMMHaKa W H3y4yeHHUE ero

CBOMCTB

13.4

135

MIPUTOTOBJICHUE PACTBOPOB C OMNpPEACTIEHHOM MACcCOBOM J0JIeH
pacTBOPEHHOTO BEIIECTBA

NpUMEHEHHEe  HMHAUKATOpPOB  (JlakMyca,  METWJIOpaHka  H|
¢denondranenna) sl ONpeAeNeHUsT XapakTepa CPeIbl B pacTBOPax

KHCJIOT U menoqeﬁ

13.6

UCCIIEJOBaHUE W OIMCAHUE CBOWCTB HEOPraHMYECKUX BELIECTB
Pa3INYHBIX KJIACCOB; U3yYEHUE B3aUMOJEUCTBHSI KUCIIOT C METAIaMH,
OKCHIAMH  METAUIOB,  PACTBOPUMBIMA U HEPAaCTBOPUMBIMHU
OCHOBaHUSIMH, COJISIMU; IOJIYYEHHE HEpPacTBOPUMBIX OCHOBAHMIA;
BBITECHEHHE OJHOrO0 MeETaula JAPYTMM M3 pacTBOpa COJIH;
UCClIeIOBaHNE aM(OTEPHBIX CBOMCTB THAPOKCHUIOB ATIOMUHUS U

[IUHKA

13.7

13.8

PCHICHUC SKCTICPUMCHTAJIBHBIX 3a/1a4 110 TEMaM: «OCHOBHBIE KJIaCChI
HCOPTaHNUYCCKUX COGﬂHHCHHﬁ)}; «3J’I€KTPOHI/ITI/I‘ICCK3${
JAUCCOLIM AL, «BaxHelmye HeMeTaulbl U HX COCOAUHCHUS,

«Baxxnelmre MeTaiIbl 1 X COSTMHEHMSI

XUMHYECKHE  OKCIIEPUMEHTHI,  WIUIIOCTPUPYIOIINE  TPU3HAKA
NPOTEKaHUs pPeakLuii HOHHOTO 0OMEeHa; KaueCTBEHHbIE PEaKLUU Ha
MPUCYTCTBYIONINE B BOJHBIX PAaCTBOPAaX MOHBI: XJIOPHI-, OPOMHII-,
uomua-, cyabdar-, Qocdar-, KapOOHAT-, CHIMKAT-aHUOHBI,
THJIPOKCHI-UOHBI, KATHOHBI AMMOHUSI, MATHUS, KaJIBITHSI, aTFOMUHHS,

xkenesa (2+) u xenesa (3+), meau (2+), LMHKA

14

VYMmenue:




MPEJICTaBIATh pPe3yabTaThl OSKCIepUMEHTa B (opme BBIBOJOB,

141 JI0Ka3aTeabCcTB, TpaUKOB M TAOIUI] M BBIABIATH SMIUPUUYECKHE
3aKOHOMEPHOCTHU
YCTAQHAaBIMBaTh  CBA3M  MEXAY  peaJbHO  HAOIIOaeMbIMU
14.2 XUMHUYECKUMHU SIBJICHUSIMM M IIPOLECCAaMM, IPOUCXOISALUIMMHU B

MakKpO- U MUKPOMHPE, 00BACHATH MMPUYKUHBI MHOFOO6pa3I/ISI BE€IICCTB




INIEPEYEHD 2JIEMEHTOB COIAEPKXAHUS, IIPOBEPAEMbBIX HA
OCHOBHOM I'OCYJAPCTBEHHOM 2K3AMEHE 110 XUMHNH

Koxa

11

HpOBepﬂeMblﬁ IJIEMEHT COAECPKaHUA

HepBOHa‘-IaJIBHBIe XUMHUYCCKUC ITOHATUA

YucTteie BemecTBa 1 cMecu. CriocoOBI pasiesieHus: cMecei

1.2

13

ATOMBI H MOJICKYIJIBI. Xumudgeckrue 3neMeHThl. CHMBOJIBI XMMHYECKHX
9JICMCHTOB. HpOCTLIC 1 CJIOKHBIC BCIICCTBA.

Xumuueckass Qopmyna. BaleHTHOCTb aTOMOB XHMHYECKHUX JJIEMEHTOB.

CreneHb OKUCICHUA

14

3aKOH IIOCTOSIHCTBA COCTaBa BCIICCTB. OTHOcuTEeNbLHAss aTOMHAas Macca.
OrHocutenbHas MOJICKYJIsIpHad Macca. MaccoBas 701 XUMHAYECKOT0 dJIEMECHTA

B COCIUMHCHHNU

1.5

1.6

KomnuectBo BemectBa. Mok, MossipHass macca. MoJisspHbIii 00bEM Ta30B.
B3anmoCBA3b KOJIMYECTBA, MACCHI U YMCIIA CTPYKTYPHBIX €IMHULL BEIIECTBA
Ou3nYeCKUe U XUMMUYECKUE SBJICHUS. XUMUYECKasi peaklUus U €€ MPU3HAKH.

3aKOH COXpPAaHEHHS MACChI BEILIECTB. XUMHUECKHE YPaBHEHUS

[Iepnonnueckuit 3axkoH U Ilepuonnueckas cucreMa XMMHUYECKHX 3JIEMEHTOB

J.1. MenneneeBa. CTpoeHre aTOMOB

2.1

[lepuonnueckuit 3akoH. Ilepuonnueckas cucreMa XMMHUYECKHX HJIEMEHTOB
.. Menneneea. [lepuonapl u rpymnmbl. @U3HYECKHN CMBICT TOPSIAKOBOTO

HOMEpa, HOMEPOB NICPUOJa U I'PYIIIIBI JICMCHTA

2.2

Crpoenue atomoB. CoctaB aTOMHBIX snep. M3oTonsl. DnekTpoHbl. CTpoeHue
AJIEKTPOHHBIX O00O0JIOYEK aToOMOB TeEpBhIX 20 XHUMHUYECKHX DJIEMEHTOB

[Tepuonnueckon cucremsl [[.U. Menneneesa

2.3

3aKOHOMEPHOCTH B U3MEHEHUH CBOMCTB XUMHUYECKUX 3JIEMEHTOB MEPBBIX TPEX
MEePUOJIOB, Kaius, Kalblus (paguyca aTOMOB, D3JIEKTPOOTPUILIATEIHLHOCTH,
METAJUIMYECKUX M HEMETAaJUIMYeCKUX CBOMCTB) M WX COCJUHEHUUA B
COOTBETCTBHUH C TIOJIOKEHHEM »dJIeMeHTOB B Ilepuoamdeckoil cucreme

CTPOCHUCM HUX AaTOMOB

3.1

Crpoenue BelecTa

Xumudeckasi cBsi3b. KoBasieHTHas (TOJisipHAsE ¥ HETMOJSIpHAs) CBS3b.
DNeKTpOOTPULIATETbHOCTh ~ XUMHMUYECKMX  3JeMeHTOB. VOHHas  CBS3b.

Meramnuueckas CBSI3b




3.2

Tunbel kpucrammuueckux pemeérok (aToMHas, HOHHAas, MeTalIn4yecKkas),
3aBUCUMOCTb CBOMCTB BEIIECTBA OT THUIIA KPUCTAUIMYECKON PELIETKUA U BUAA

XHUMHYECKOU CBI3U

4.1

4.2

Baxwneimue MNPpEACTABUTCIIM HCOPraHUYCCKHUX BEIICCTB. Hemerammel m ux

COCIMHCHNA. Mertamisl U UX COCOIUHCHUA

Krnaccudukanus u HOMEHKJIATypa HEOPTaHMYECKUX COCIMHEHUN: OKCHIIOB
(coneobpasyromue: OCHOBHBIE, KHCJIOTHBIC, aMmdoTepHbIe) u
HecoJieoOpa3yoIrue; OCHOBaHWN (MIENOYM W HEPACTBOPUMBIC OCHOBAHHS);
KHUCJIOT (KUCIIOpOJICOMIepkKAUEe U OECKHUCIOPOIHBIE, OIHOOCHOBHBIE U

MHOT'OOCHOBHBIE); COJIEH (CPEIHUX U KUCIIBIX)

Ou3nyeckue M XHUMHUYECKHE CBOMCTBA TMPOCTHIX BEIIECTB-HEMETAIUIOB:

BOJIOPO/Ia, XJIOpa, KHUCIOpOo/ia, Cephl, a30Ta, pocdopa, yriepoaa, KpeMHU

4.3

4.4

dusndyeckue U XMMHYECKHE CBOMCTBA IMPOCTBIX BCIICCTB-MCTAJIJIOB: JIMTHA,
HaTpu:A, KaJlud, Mardausa U KaJblHA, aJIJFOMUHUA, KCIIC34d. BJICKTpOXI/IMI/I‘leCKI/Iﬁ

PsI HAIPSKEHUN METAJUIOB

du3nueckue 1 XUMUIECKIE CBOMCTBA BOOOPOJHBIX COGIII/IHGHI/Iﬁ HEMCTAJIJIOB:

XJIOpoOBOaAOPOaa, CCPOBOAOPOAA, aMMHAKA

4.5

duszruecKue U XMMHUYECKUE CBOMCTBA OKCHI0B HemeTamios: cepol (I1V, VI),
azora(ll, 1V, V), docdopa(lll, V), yraepoxa(ll, 1V), kpemuus(1V). [Tony4enue

OKCHUJ0B HEMETAJIJIOB

4.6

4.7

4.8

4.9

4.10

Xumnueckue cBoiictBa okcuaoB: MetamwioB IA-IIA rpynn, muaka, meau(ll) u

xemnesa(ll, 11). [TomyueHre OKCHIOB METAIIJIOB

XUMUYECKHE CBOMCTBA OCHOBaHUI M aM(OTEpHBIX I'MIPOKCHIOB (Ha IpUMeEpe
TUIPOKCUIOB AIFOMMHHUA, JKeje3a, LuHKa). [lomydeHne oOcHOBaHUN U
aM(pOTEpHBIX THIPOKCHUIOB

OO0mue XMMUYECKHEe CBOMCTBA KHUCIIOT: XJIOPOBOJOPOIHOM, CEpOBOAOPOIHOM,
CEpPHHUCTOM, CEpPHOMU, a30THOU, (HochHOpHON, KpeMHUEBON, YyroabHOH. OcoObie
XMMHYECKHE CBOMCTBA KOHLEHTPUPOBAHHOM CEPHOM M a30THOM KHCIOT.
[Tonyuyenue kucimor

OO6mme XxuMHUIECKHe CBOMCTBA cpenHux coiier. [lomyduenue coneit
[Tonyuenue, coOupaHue, pacrio3HaBaHHWE BOAOPOJA, KHUCIOPOAd, aMMHaKa,

YIJICKUCIIOIo ra3a B na60paTop1/H/I
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HOJ’IY‘ICHI/IC aMMMakKa, CepHOﬁ U a30THOM KHCIJIOT B IMPOMBIIIJICHHOCTH. O6H.[I/Ie

CIIOCOOBI MMOJIYYCHHA MCTAJIJIOB




4.12

I'enernueckas CBA3b MCXKIY KilaCCaMU HECOPraHNYCCKUX COG,Z[I/IHGHI/Iﬁ

XuMmudeckue p€akuuu

5.1

Krnaccudukanus XUMHYECKUX peaknuii MO pa3InYHBIM IIPU3HAKAM: 110 YUCITY U
COCTaBy YYacTBYIOLIMX B PEAKIMHM BELIECTB, MO TEIUIOBOMY 3(PdexTy, 1o

H3MEHEHMIO CTEIICHEH OKMCIICHUS XUMHUYECKUX YJIEMEHTOB

5.2

5.3

5.4

5.5

TemnoBoit 3¢ ¢deKkT XUMHUYECKON peakuu, TEPMOXUMHUYECKHE YpaBHEHUS.

DK30- ¥ SHJIOTEPMHUYECKUE PEAKIUU. TepPMOXUMUYECKHUE YPaBHEHUS
OKHCIIUTENbHOBOCCTAHOBUTENbHBIC peakiiu. OKUCIUTENIN U BOCCTAHOBUTEIH.
[Ipomiecchl  OKHCIEHMS WM BOCCTAaHOBJICHHS.  ODJIGKTPOHHBIM  OanaHc
OKHCJIUTEIbHOBOCCTAHOBUTEIILHON PEAKIIUN

Teopust 2MEKTPOJUTHUECKON auccoanui. KaTnoHbl, aHUOHBI. DJIEKTPOJIUTHI
Y HEINEeKTPOoJUThl. CUIIbHBIC U ca0ble AIeKTPOIUThI. CTENneHb JUCCOIHAIITN
Peakiuu nonnoro oomeHa. YciioBusi IPOTEKaHUS PEAKIUi MOHHOTO OOMEHa,

IIOJIHBIC 1 COKpaH_IéHHLIC HOHHBIC YPAaBHCHUSA pCaKHI/Iﬁ

Xumus u OKpYyKaromiasa cpeaia

6.1

BemectBa u Martepuansl B IIOBCEJHEBHOW JKM3HM YelOBeKa. besomacHoe
HCIIOJIb30BAaHUE BEILECTB M XUMHUYECKHX peaklUui B J1abopaTopuu U OBITY.

HepBaﬁ IIOMOIIb IIPU XUMHUYCCKHUX OKOIraX U OTPABJICHUAX

6.2

XUMUYECKOe 3arpsi3HEHUE OKpYKaroleil cpeabl (KUCIOTHBIE  JOXKIH,
3arpsi3HEHUE TIOYBBI, BO3/yXa M BOJOEMOB), CIIOCOOBI €ro MpeaoTBPAIICHUS
[IpenenpHas nomyctumasi kouuneHTpanus BemecTB (IIK). Pomp xumuu B
pelIeHUU HKOJOTHYECKUX TMpoOjeM. YcuieHHue TapHUKOBOTO dddekra,

Ppa3spymieHue 030HOBOT'O CJI0A

6.3

6.4

[Ipumenenue cepsl, a3ota, pocdopa, yriepoaa, KpeMHUS U UX COSAUHEHUN B
OBITY, MEIMIIMHE, NMPOMBIIUIEHHOCTH U CeIbCKOM XozsicTBe. [IpuMeHeHue
METAJJIOB U CIUIAaBOB (CTallb, YYT'YH, IIOPAJIOMHHHI, OpoH3a) B OBITY M
MIPOMBIIIICHHOCTH MX coequHeHui. [ToHsaTHe 0 Koppo3uu MeTaioB, OCHOBHbBIE
CHOCOOBI 3aIUTHI X OT KOPPO3UU

[IpupoaHble HMCTOYHUKH YTJIEBOJOPONOB (Yrojib, MPUPOAHBIN ra3, He(Th),

MPOYKTHI UX MepepadboTku (OEH3UH), UX POIb B OBITY U MPOMBIIUIEHHOCTH

6.5

[lepBoHavanbHBIE MOHATHS 00 OPraHUYECKMX BEHIECTBAX KAaK O COCIUHEHUSX
yriepoaa (MeTaH, 3TaH, 3TUJIEH, alleTUJIEH, 3TaHOJI, TJIMLIEPUH, YKCYCHAast KHCII0Ta).
[TousiTHE 0 OMOTOTUYECKH BXKHBIX BEIIECTBAX: JKUPAX, OENKaX, YIIeBoAaX — U UX

POJIM B )KU3HU YCIIOBCKA




Pacuértrr:

7.1 1o ¢hopMysaM XUMHYECKUX COSTUHEHUN
1.2 Macchl (MacCoBOM) JI0JIM PaCTBOPEHHOTO BEIIIECTBA B pacTBOPE
7.3 110 XUMHYECKUM YPaBHCHHSIM




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

METOINYECKHUE MATEPHUAJIBI IJISA YUUTEJIA

HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET
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