nnnnn MYHULIANATIBHOE ABTOHOMHOE

MYHULIMTANbHO s e aes st
E ABTOHOMHOE Seioteaoasrentiiauronans
OELLlEOEPASOBA“ 3
TENbHOE Aa%mmstosm%:a;ga:i’;nME
YUPEXKOEHVE S neomomsr

H=1027201232739, CHANC=13711837855,

COPOKMHCKASA i o, ag{éﬂmv;‘m erzzzo1150i%0
CPERHA & & eaMWUHMCTEPCTBO NPOCBEILEHNUS POCCUIICKON ®EJEPALINU
JenaprameHT o0pa3oBanusi 1 HayKu TroMeHCcKoO# 00J1acTH

osmEOEPAsoBAEE;éEiE#E%EEEE%ELiZﬁi
Otnen oOpasoBannst aAMUHUCTPAUMU COPOKMHCKOT0 MYHHMIUNIAJIBLHOTO paiioHa
®uanaa MAOY Copoxkunckoii COII Ne3 Copoxnnckass COL Ne2

TENBbHAA LIKON
Ne 3

PACCMOTPEHO COI'JTACOBAHO YTBEPXJIEHO

aupexTopoM MAOY

Ha 11IMO yuureneit C 3aMeCTHTENIEM
oxuHekoit COLLL Ne 3

aupekTopa no YBP

npotokon Ne 1 ot «31»
aprvera 2023 1. 5
aprycra 2023 1 or «31» aBrycra 2023

PABOYAS ITPOI'PAMMA

yueOHoro npeamera «XumMus. bazoBblil ypoBeHb»

J1s1 oOyyaromuxcst 8 — 9 kiaccon

ces1o boabmoe Copoxuno 2023 roa



INOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1O XUMUKM Ha YPOBHE OCHOBHOIO 00IIero o0pa3oBaHUs
COCTAaBJICHA Ha OCHOBE TpeOOBaHWIl K pe3ylbTaTaM OCBOEHUS OCHOBHOM
o0Opa3oBaTeaLHOM MTPOrpaMMbl OCHOBHOTO OOITIETO 00pa30BaHUs, MIPEACTABICHHBIX
B ®I'OC OOO, a Takxke Ha OcHOBe (henepanpHON pabodeil mporpamMmbl
BOCITUTAHUS U C YUETOM KOHIICTIINH MPENoJaBaHus yueOHOTO MpeaMeTa « XUMUs»
B 00pa3oBaTeNbHBIX opranu3anusx Poccuiickoit denepanun.

[Iporpamma mo XuMuUM JAET MOPEACTABICHUE O IMENsIX, OOILIeld CTpaTeruu
oOydeHMs, BOCHUTaHUS W Pa3BUTHS OOydYarOUUMXCsl CpEICTBAMHU y4eOHOTro
npeaMera, YCTaHaBJIMBAECT o0s3aTeNbHOE IPEAMETHOE COJIepKaHuUe,
npeaycMaTpUBaeT paclpeesieHde ero Mo KijlaccaM U CTPYKTYpUPOBaHHE IO
pazienaM MU TeMaM MporpaMMbl MO XHUMHH, OMNpEACIsSeT KOJIUYECTBEHHBIC U
Ka4E€CTBECHHBIEC XapaKTEPUCTUKU COEpIKaHMUS, PEKOMEHYEMYIO
MOCJIEAOBATEIbHOCTh M3YYEHHSI XUMHUH C YYETOM  MEKIPEIMETHBIX U
BHYTPHUIIPEIMETHBIX ~ CBSA3€H, JIOTUKM Y4ye€OHOro TMpoIlecca, BO3PACTHBIX
OCOOCHHOCTEM  OOydYarommxcsi, OMNpeaeaseT BO3MOXHOCTH IpeaMera s
peanuzanuu TpeOOBaHUU K pe3ysibTaTaM OCBOCHHS OCHOBHOM 00pa3oBaTEIbHOU
porpamMMbl Ha YPOBHE OCHOBHOTO OOIIEro 00pa3oBaHus, a Takke TpeOOBaHUN K
pe3yabTaraM 00y4YeHUs] XUMUM Ha YPOBHE II€JIC U3yUEeHUS MPEeIMETAa U OCHOBHBIX
BUJIOB Yy4YEOHO-TIO3HABATEIHHON JIESITEIBHOCTH OOYYarolerocss Mo OCBOCHUIO
y4eOHOTO CO/IepKaHMS.

3HaHUWE XHMHUU CIYXKUT OCHOBOM uisi (POpMHUpPOBAHUST MHUPOBO33PECHUS
00yyJaroIerocs, ero MpeJCTaBICHU O MaTepuaibHOM €JAWMHCTBE MHUPA, BAXKHYIO
posib urparot GOpMHUpPyEeMbIE€ XUMHEH MPEACTaBICHUS O B3aWMOIPEBPAIICHUSIX
DPHEPrud M 00 DSBOJIONMU BEHIECTB B MPUPOJE, O MyTSIX PEIICHUS TII00ATbHBIX
npo0JjieM YCTOMYMBOIO Pa3BUTHS YEJIOBEYECTBA — CBHIPHEBOM, IHEPreTUUECKOM,
MUILIEBOM U SKOJIOTHYECKON 0€30MacHOCTH, MPOOJIEM 31paBOOXPAHEHUS.

N3ydyeHune xumuu:

CIIOCOOCTBYET  pealu3allid  BO3MOXXHOCTEH  1Jii  CaMOpa3BUTHUSA u
dbopmMupoBaHUs KyJIbTYpPbl JUYHOCTH, €€ 00111ei U QYHKIIMOHATLHON IPaMOTHOCTH;
BHOCUT BKJaJd B (OPMUPOBAHHUE MBIIUICHUS U TBOPYECKUX CHOCOOHOCTEH
OOy4JaromMxcsi, HABBIKOB WX CaMOCTOSTEIbHONW Yy4eOHOW JESITEIHHOCTH,
DKCIIEPUMEHTAJILHBIX W HCCIIEIOBATEIhCKUX YMEHHH, HEOOXOAUMBIX KaK B
MOBCEIHEBHOM >XKU3HM, TaK U B MPOGECCUOHAIBHOW NIEITEIHbHOCTH; 3HAKOMHUT CO
crienuPpUKOW HayqYHOTO MBIIUICHHUS, 3aKJIaJIbIBAET OCHOBBI II€JIOCTHOTO B3TJIsia Ha
€AUHCTBO TPUPOJIBI M 4YEJIOBEKa, SBISETCA OTBETCTBEHHBIM JTaloM B
hopMUpOBaHUH €CTECTBEHHO--HAYYHOMU IPaMOTHOCTH 00y4JaroImxcs;



CIOCOOCTBYET (POPMHUPOBAHUIO IICHHOCTHOTO OTHOIICHHUS K €CTECTBCHHO-HAYYHBIM
3HAHUSM, K TPHUPOJE, K YEJIOBEKYy, BHOCHT CBOH BKJIaJ B 3KOJIOIMYCCKOE
oOpa3oBaHHe 00yJaIONTUXCS.

JlanHble HampaBlieHHUsT B OOYyYEHUM XHMHU OOECIIEUMBAIOTCS CIEU(pUKON
COJEp)KaHUsl  y4eOHOro  MpeAMETa, KOTOpPbI  SABISETCS  IEAaroru4yecku
aIalITHPOBAHHBIM OTpaXKeHHEM 0a30BOI HAYKH XMMHUHU Ha OMPECIEHHOM dTare eé
pa3BUTHSL.

Kypc xumum Ha ypoBHE OCHOBHOIO 00I1ero oOpa3oBaHMsl OPUEHTUPOBAaH Ha
OCBOEHHE OOYYaIOIIMMHUCSA CHCTEMbl NEPBOHAYAJIBHBIX IMOHATHUM XMMHH, OCHOB
HEOPraHWYeCKOM XUMUU W HEKOTOPBIX OTHEJIbHBIX 3HAYUMBIX HOHSATHI
OPraHUYECKON XUMUH.

CrpykTypa coiepxaHusi IpOrpaMMbl MO XUMHUHM C(HOPMHUPOBAHA HA OCHOBE
CUCTEMHOro mnoaxoaa kK e€ mzydeHuto. ConepkaHUE CKIIAbIBAE€TCS U3 CHUCTEMBI
MOHATUH O XUMUYECKOM 3JIEMEHTE U BEUIECTBE U CUCTEMBI IOHATHI O XUMUYECKON
peakuuu. OO0e 53THU CHUCTEMbl CTPYKTYpHO OpIraHHM30BAaHbl 1O MPUHLUIY
IIOCJIEIOBATEIBHOTO PA3BUTHS 3HAHWN HA OCHOBE TEOPETHUYECKMX IPEICTaBICHUI
Pa3HOTO YPOBHS:

- ATOMHO--MOJICKYJIIPHOI'O YUCHHA KaK OCHOBBI BCCTO CCTCCTBO3HAHMA,

- [Tepuomnueckoro 3akoHa [[. 1. MenaeneeBa Kak OCHOBHOI'O 3aKOHa

- YUYCHUA O CTPOCHHUHN aTOMA U XUMHYECKOMN CBiA3HU,

- NPEACTaBICHU 00 HSJIEKTPOIUTUYECKOM AUCCOLMALMM BEIIECTB B
pacTBopax.

TeopeTndueckne 3HAHUS PpPAacCMATPUBAIOTCA HA OCHOBE OMIMPHUYECKU
MOJyYEHHBIX U OCMBICJIEHHBIX (DAKTOB, pa3BUBAIOTCS MOCIEIOBATENILHO OT OJIHOTO
YPOBHSI K JApPYrOMYy, BBIMOJHSSA (QYHKIMH OOBSICHEHUS W MPOTHO3UPOBAHUS
CBOMCTB, CTPOCHHSI U BO3MOKHOCTEM MPAKTUYECKOTO NMPUMEHEHUS U TOJTYyYCHUS
M3y4aeMbIX BEIIECTB.

OcBoeHue mporpaMMbl TIO XUMHH  CIOCOOCTBYEeT  (DOPMUPOBAHUIO
MIPEACTABIICHNUS] O XUMUYECKOM COCTABIISIIOIIEH HAYYHOM KapTUHBI MUpPa B JIOTHKE
€€ CHCTEMHOM NPHUPOJbI, LEHHOCTHOIO OTHOLIECHHS K HAYYHOMY 3HAHUIO H
METOJaM NO3HAaHMS B Hayke. M3ydeHue XMMHMM TNPOUCXOAUT C IPUBJICYEHUEM
3HaHUW M3 paHee U3YYEHHBIX Y4YeOHbIX mpeameToB: «OKpyXaromuii Mupy,
«buosorus. 5—7 xkiaccel» u «dusuka. 7 Kmacey.

[Ipy wu3ydyeHMH XUMHUU TPOUCXOAUT (POPMUPOBAHME 3HAHUI OCHOB
XMMHUYECKOM HAayKH KakK O0JIaCTH COBPEMEHHOTO €CTECTBO3HAHMSI, MPAKTHUECKOMH
JNEATEIIBHOCTH 4YEJIOBEKa M KakK OJHOr0 M3 KOMIIOHEHTOB MHMPOBOW KYJIBTYDBI.



3amaya y4yeOHOIro MpeAMETa COCTOUT B (POPMHUPOBAHMM CHCTEMBI XMUMHUYECKHX
3HaHUU — BaKHEHIINX (DAKTOB, MOHATUH, 3aKOHOB U TEOPETUUYECKUX ITOJIOKEHUH,
JOCTYIIHBIX 00O0OIIEHMII MHUPOBO33PEHUYECKOr0 XapakTepa, s3blka HayKd, B
OpUOOIIEHMM K Hay4YHbIM METOJaM NO3HAaHUSA NPH HU3YYEHUM BEIIECTB U
XMMHUYECKUX PeaKklUUi, B (POPMUPOBAHUM U PA3BUTHUU [TO3HABATEIbHBIX YMEHUH U
UX TPUMEHEHWU B Y4YEOHOIIO3HABATEIIBHOW M  y4eOHO-UCCIEN0BATEIBCKON
NESATEIIBHOCTH, OCBOEHUM IpaBWJI Oe€30I1aCHOro oOpallleHus C BELIeCTBaMHU B
MOBCEIHEBHOM JKU3HHU.

[Tpu M3yuyeHUn XUMHUM Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUsl BaKHOE
3Ha4YCHHUE NMPUOOPEN TAKUE LU, KaK:

- dbopMHUpOBaHNE WHTEIUICKTYabHO PAa3BUTON JIMYHOCTH, TOTOBOH K
caM000pa30BaHUI0, COTPYIHUYECTBY, CAMOCTOSITCIIbBHOMY MPUHITHIO DPEIICHUH,
CIIOCOOHOM aIanTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBUSAM KU3HU,

- HaIlpaBJICHHOCTh OOYYEHUsT Ha CHUCTEMAaTHYECKOE MPUOOILECHHE
OoOy4JaronmMxcss K CaMOCTOATENIbHON I103HABATENbHOU JIESITEIIbHOCTH, HAayYHBIM
METOJaM TO3HaHUA, (POPMHUPYIOIIMM MOTHBAIIMIO M Pa3BUTHE CIIOCOOHOCTEH K
XUMUU;

- oOecrieueHue YCIIOBUH, CIIOCOOCTBYIOIIUX IPUOOPETEHHIO
OOy4yarolMMHUCSl ~ OMbITa  Pa3HOOOpPa3HOM  JAESITENBbHOCTH, TMO3HAHUS U
CaMOIIO3HAHUS, KIIIOUEBBIX HAaBBIKOB (KJIIOYEBBIX KOMIIETEHIUH), HMEIOIINX
YHHUBEPCAIbHOE 3HAYCHUE ISl PA3TUIHBIX BUJIOB JI€ATEIHHOCTH;

- dbopmupoBanre o0mIe (YHKIMOHAIBHON W €CTeCTBEHHO-HAy4YHOU
IPaMOTHOCTH, B TOM YHCJE YMEHUW OOBACHATH M OLICHUBATH SIBJICHUS
OKpPYXaIOILIEr0 MHpA, UCHOJIb3Ysl 3HAHUS MU OIBIT, MOJYYEHHbIE MPU HU3YyYEHUU
XUMHH, TPUMEHSTh WX MpPU PELICHUH MpoOJeM B IOBCEAHEBHOW KHU3HU H
TPYAOBOU JIEATEIBHOCTH;

- dopmupoBaHue y OOYy4YalOMIMXCA TYMAHHUCTUYECKUX OTHOILECHHIA,
NOHMMAaHHS LEHHOCTH XUMHUYECKMX 3HAHMWA [UIsi BBIPAOOTKH SKOJIOTMUYECKU
1EJeCO00pa3HOro MOBEIECHUS B OBITY M TPYAOBOM JAESATENIBHOCTH B ILEJSIX
COXPAHEHMS CBOETO 30POBbS U OKPYKAOLIEH MPUPOIHON CPEJIBI;

- pa3BUTHE MOTHBAIIMU K OOYYEHHIO, CIIOCOOHOCTEN K CAMOKOHTPOIIIO U
CAMOBOCITUTAHMIO Ha OCHOBE YCBOGHHS OOIICYETIOBEYECKUX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOPY TPO(HIIS W HANPaBICHHOCTU JAIBHEUIIIETO
oOy4eHus.

OOmiee YWCIO 4YacOoB, OTBEIEHHBIX JUI HW3YYCHUS XHMHH Ha YPOBHE
OCHOBHOTO 0011er0 o0pazoBanusi, coctabisieT 136 yacoB: B 8 kitacce — 68 yacos (2
yaca B HeJlel0), B 9 kiacce — 68 yacoB (2 yaca B HEZIEIIIO).



COJEPXKXAHUE OBYUEHUA

8 KIIACC IlepBoHaya/ibHbIe XUMHYECKHE MOHATHS

[Ipenmer xumuun. Ponp XMMUK B KU3HU 4YEJIOBEKa. XUMHS B CHCTEME HAYK.
Tena u BemecTBa. PU3NYECKUE CBOMCTBAa BEIIECTB. ATpEraTHOE COCTOSTHUE
BellecTB. [loHsATHE O MeTOax MO3HAaHUS B XUMHUHU. YHCTBIE BEIIECTBA MU CMECH.
CriocoObl pa3zeseHust cMecei.

ATOMBI U MOJEKYJbl. XUMHUUYECKUE BJeMEHTbl. CHUMBOJB XUMHYECKHX
aneMeHTOB. [IpocThie U CIIOXKHBIE BeleCTBA. ATOMHO-MOJIEKYJISIPHOE YUEHHE.

Xumuueckas popmyia. BareHTHOCTh aTOMOB XUMHUYECKHUX 3JIEMEHTOB. 3aKOH
MOCTOSTHCTBA cOocTaBa BemiecTB. OTHOCUTENbHAsE aTOMHasi Macca. OTHOCUTEIbHAS
MOJIEKYJIsipHas Macca. MaccoBas 10151 XMMUYECKOTO 3JIEMEHTa B COSUHEHUH.

KomnuectBo BemectBa. Monbs. MonsipHass macca. B3auMOCBSI3b KOJIMYECTBA,
MacCchl M 4YHCJa CTPYKTYpHBIX €IWHHUIl BemecTBa. Pacuérel mo ¢dopmynam
XUMHUUYECKUX COCTUHEHUH.

du3znyecKue U XUMUYECKUE SIBICHUS. XUMUUYECKasl peakius U €€ Mpu3HaKu.
3aK0oH COXpaHEHHs MacChl BEIIeCTB. XUMHYEeCKue ypaBHeHUs. Kiaccuduxarus
XUMHUYECKUX peaKIuil (COeqMHEHMS, Pa3JIOKEHUS, 3aMeIeHHUsI, 0OOMEHA).

Xumuueckuii  IKCnepuUMeHm: 3HAKOMCTBO C XMMHYECKOW IOCYAOM,
nmpaBuiIamMu paboThl B j1abopaTopuu U IpuéMamMu 0oO0paileHus ¢ JabopaTOpHBIM
obopy/ioBaHMEM, U3yYeHHE U ONHCaHHe (PHU3NYECKUX CBOMCTB 00pa3loB
HEOPTaHUYECKUX BEIIECTB, HaOMIoJeHne (pu3nueckux (TUIaBJICHUE BOCKA, TasHUE
JbJa, paCTUpPaHUE caxapa B CTYINKE, KUIIEHUE U KOHJIEHCALUs BOJbl) U XUMUYECKUX
(ropeHue cBeuyW, MPOKAJTMBAHUE METHOW MPOBOJIOKH, B3aMMOJCICTBHE Mena C
KHUCIIOTOW) SIBJICHHM, HaAOMIOJEHHEe ¢ ONHCaHHWE TPHU3HAKOB MPOTEKAHUS
XUMHUYECKUX peakluil (pa3iokeHue caxapa, B3auMOJACHCTBUE CEPHON KHUCIOTHI C
xjopuaoM Oapusi, pasnoxenue ruapokcuna wmeau (II) mpum  HarpeBanuw,
B3auMojeiicTBue xkene3a ¢ pactBopom coiu menu (II), msyuenume cmocoOoB
paszieseHus CMeceil: C TOMOIIbI0 MarHuTa, (QUIBTPOBAaHUE, BBITAPUBAHUE,
JUCTWIIIALMS, XpomaTtorpadusi, TMPOBEACHUE OYMUCTKH IMOBAPEHHOM  COJIH,
HaOJIOZICHUE W OINMCAaHUE PEe3yJbTAaTOB MPOBEIACHUS OIbITa, WLTIOCTPUPYIOIIETO
3aKOH COXPAaHEHHMSI MacChl, CO3JaHUE MOJIENEN MOJIEKYJ (IIAPOCTEPHKHEBBIX).

BaskHejinmue npeacTaBuTe M HEOPraHNYECKUX BellleCTB

Bo3nyx — cmech razos. CoctaB Bo3nyxa. Kucnopon — aneMeHT u mpocToe
BelecTBo. HaxokneHuwe kuciopojga B MpUpojie, (PU3NYECKHE U XHUMHYECKUE
cBoiictBa (peakuuu ropeHus). Oxcuapl. [lpumenenume xkucnopoma. CrocoObl



MOJIYYeHHUS] KHUCIIOpOoJa B JIabopaTopud M MIPOMBIIUIEHHOCTH. Kpyrosopor
KHciopoa B mpupoze. O30H — auioTporiHas MoAuUKaIus KUcaopoaa.

TennoBoit >hPekT XUMUYECKOW peakiuu, TEPMOXUMHUUYECKHE YpaBHEHHUS,
DK30- M DHAOTEPMHYECKHE pEaKUHUH. TOIUIMBO: Yroib M METaH. 3arps3HEHUE
BO3]lyXa, YCWJICHHE MAPHUKOBOTO 3(pdeKkTa, pazpyiieHrne 030HOBOTO CIIOSI.

Bomopon — snmemenT u mpoctoe BemectBo. Haxoxaenue Bojgopona B
npupoae, (Qunyeckue W XMMHUYECKHE CBOWCTBA, MPUMEHEHHUE, CIOCOObI
noxyyeHus. KucmoTsl u comnu.

Monsipabiii 00bEM razoB. Pac4éTsl M0 XUMHUUYECKUM YPaBHEHUSIM.

dusnyeckue CcBOWCTBa BOABl. Bonma kak pactBopurens.  PacTBOpBIL.
HacplllleHHbIE M HEHACBIIIEHHBIE PACTBOPBI. PacTBOPUMOCTH BEIIECTB B BOJIE.
MaccoBast 10Jis BEIIECTBA B pacCTBOpe. XUMHUYECKUE CBOMCTBA BOAbI. OCHOBaHUS.
Pose pacTBOpOB B mpupoje U B )KU3HU 4elIOBEKAa. KpyroBopoT BOABI B MPUPOJE.
3arps3HeHne NpUPOIHBIX BoJI. OXpaHa U OUMCTKA MPUPOJHBIX BOJ.

Knaccuduxanus Heopranmyeckux coeauHenunit. Oxcunbl. Knaccudukanms
OKCUJIOB:  cojieoOpa3yroniue  (OCHOBHBIC, KHCJIOTHbIC, aM(OTEepHbIE) U
HecosieoOpaszyromue. Homenknarypa okcugoB. Pusznueckrue M XUMHUYECKUE
CBOWCTBA OKCUIOB. [lonyueHnune okcuaos.

OcHoBanus. Krnaccudukaiuss OCHOBaHWW: WIENOYM U HEPACTBOPUMBIE
ocHoBaHusd. HoMeHknatypa ocHoBaHWil. DU3NYECKHME W XHWMHYECKHUE CBOWMCTBA
ocHoBaHuU. [lomyyeHne oCHOBaHUM.

Kucnotel. Kiaccudukanus kucnor. Homenknatypa kucior. @uU3nyeckue u
XMMHUYECKUE CBOWCTBA KUCIOT. Pan aktuBHocTn MetamuioB H. H. bekerosa.
[TonydyeHue KUCIOT.

Conu. Homenknatypa coneil. @u3nyeckue 1 XMMAYECKAE CBOMCTBA COJICH.
[lonyuenune cosen.
['eHeTnyeckas CBSI3b MEXKY KIACCAMU HEOPTaHUYECKUX COCIMHEHMUIA.

Xumuueckuii 3IKcnepumenm.  KAUYECTBEHHOE OIPENIEIICHUE COAECPKAHUS
KHCIIOpOJa B BO3JyXe, MOJy4YyeHue, coOHUpaHue, pPACMO3HABAaHUE U HU3YUYEHUE
CBOMCTB KHUCJIOpOJa, HAOJIIOJEHUE B3aUMOJECHCTBUSA BEUIECTB C KHUCIOPOAOM H
YCIIOBUSI BO3HUKHOBEHUS M TNpEKpalleHUs ropeHus (moxapa), 03HaKOMJIEHHE C
oOpa3llaMi OKCHJOB U ONUCAaHWE WX CBOWCTB, TOJIy4eHHE, COOUpaHUE,
pacno3HaBaHWe W M3y4YE€HHE CBOMCTB BOAOpoJa (TOpeHHE), B3aUMOJEHCTBUE
Bojoposia ¢ okcuaoM meau (II) (BO3MOXKHO MCMHOJIb30BaHHME BUJICOMATEPHUAIIOB),
HaOMoeHue O00paslloB  BEUIECTB KOJMYECTBOM |  MOJb, HCCIEJOBaHUE
OCOOCHHOCTEM  pacTBOPEHHUS  BEUIECTB C  Pa3IU4YHOM  PACTBOPUMOCTHIO,
IIPUTOTOBJICHUE PACTBOPOB C ONPEAEIEHHOW MACCOBOM JOJI€W pPacTBOPEHHOIO
BEILECTBA, B3aUMOJICUCTBUE BOJIBI C METAJJIaMU (HATPUEM U KaJlbIIMEM) (BO3MOKHO



UCIIOJIb30BAaHUE BUJECOMATEPUATIOB), HCCIEOBaHUE OOpa3lloB HEOPraHUYECKHUX
BEILECTB PA3JIMYHBIX KJIACCOB, HAOJIIOJICHHE W3MEHEHUS! OKPACKU MHAUKATOPOB B
pacTBOpax KHUCIOT U IIesnouyeld, uzydeHue B3aumozeictBus okcuga meau (II) c
pacTBOPOM CEPHOM KHCJIOTBI, KUCJIOT C METaUIaMH, PEAKIHN HEUTpav3alnH,
MOJIyYE€HHE HEPACTBOPUMBIX OCHOBAHHM, BBITECHEHHME OJHOTO METajula IPYTHM M3
pacTBOpa COJIM, PEIICHHWE HKCIECPUMEHTAIBHBIX 3aJa4 IO Teme «BaxHewnmmne
KJIACChl HEOPTaHUYECKUX COCTMHEHUI.

Iepuonuueckuii 3axkoH U Ilepuogmyeckass cucreMa XUMHYECKHUX
iemeHnToB JI. WM. MengeneeBa. CtpoeHne aroMoB. XHMHYECKasi CBA3b.
OKHCIUTETIBHO-BOCCTAHOBUTE/IbHBIC PeaKIUU

[lepBbie TOMBITKH KIACCH(PUKAIME XUMHUYECKUX dJeMeHTOB. [loHsTHE O
rpynmnax CXOJHBIX JJEMEHTOB (IEJIOYHbIE M MICJIOYHO3EMEIbHBIE METaJUIbI,
raJIoreHbl, HHEPTHBIE Ta3bl). DIEMEHTHI, KOTOpbIe 00pa3yoT aM(pOTEPHbIE OKCHJIbI
U TUAPOKCHUJIBI.

[Tepunonnueckunt 3akoH. [lepuoanyeckas cucrema XUMUUYECKUX 3JIEMEHTOB /.
N.  MenneneeBa.  Koporkomepuoanas W JUIMHHONEPUOAHAs  (OPMBI
[Teproanueckoii cucrembl xumudeckux 31eMeHToB . . Menneneesa. [lepuonasl u
rpynnbl. OU3NYECKU CMBICIT MTOPSAIKOBOIO HOMEpPA, HOMEPOB MEPUOAA U TPYMIIbI
DJIEMEHTA.

Crpoenne atomoB. CocTaB aTOMHBIX saep. M3oromnbl. Dnektponsl. CTpoeHue
AJIEKTPOHHBIX  O0OJOYEK aTroMOB MepBbIX 20 XUMHUYECKUX  DJIEMEHTOB
ITepuonnueckoin cucremsl . 1. Menaeneea. XapakTepuCTHKA XHUMHUYECKOTO
AJIEMEHTA M0 ero nosoxeHuro B [lepuoanueckon cucreme /. 1. Menneneena.

3aKOHOMEPHOCTH H3MEHEHHUSI paauyca aTOMOB XHWMHUYECKUX JJIEMEHTOB,
METAJUTMYECKUX U HEMETAJUIMYECKHUX CBOMCTB MO IrPpyIaM U Nepruoaam.

3nauenue [lepuoanueckoro 3akoHa u [lepnoanvyeckoil CUCTEMbI XUMUYECKUX
DJIEMEHTOB Ul pa3BUTHs Haykh W npakTtuku. [[. M. MeHneneeB — yd€HbId U
IpaKIaHUH.

Xumuueckasi cBsa3b. KoBajeHTHas (mojsipHass ¥ HEMOJspHasi) CBS3b.
DJIEKTPOOTPULIATENBHOCTh XUMUYECKUX 3J1EMEHTOB. IOHHAs CBS3b.

CreneHb OKHUCJICHHUA. OKMCIINTENIFHO--BOCCTAHOBUTEILHBIC PCaKInu.
Hpoueccm OKHCJICHHS M BOCCTaHOBJICHUS. OKMCIIMTEIIM 1 BOCCTAHOBUTEIIH.

Xumuueckuii IKcnepumenm. W3ydyeHUE OOpaA3LOB BEIIECTB METAJUIOB U
HEMETAJJIOB, B3aWMMOJACHUCTBUE THUIPOKCHUIA LHUHKA C pPACTBOPAMH KHCJIOT H
LIEJI0YEH, MPOBEICHHUE OMNbBITOB, WLIIOCTPUPYIOIIUX MPUMEPBI OKHUCIHATEIBHO-
BOCCTAHOBUTENBHBIX PeAKIUi (TOpEHHE, PEAKIIMK PA3JIOKEHUS, COSTUHEHU ).

Mesicnpeomemnmnuie ceasu



Peanuszanus MeXNpeIMETHBIX CBS3€M NpPU M3YYEHMH XUMHHM B 8 Kiacce
OCYUIIECTBJISIETCS. 4epe3 MCIOJIb30BaHUE KaK OOLIUX €CTECTBEHHO--HAYYHBIX
NOHATUH, TaK U MOHATUMN, SBIIIOMIMXCA CUCTEMHBIMU ISl OTEJIBHBIX MPEIMETOB
€CTECTBEHHO--HAYYHOI'O LIMKJIA.

OO011e ecTeCTBEHHO--HAyUHbIE MOHSATHUS: Hay4YHbIA (PaKkT, TUMOTE3a, TEOPHS,
3aKOH, AaHaJIW3, CHUHTE3, KilacCUPUKANMs, TEPHOIUIHOCTh, HAOJIOICHUE,
HKCIIEPUMEHT, MOJIETMPOBAHUE, U3MEPEHUE, MOJIENb, SBICHHE.

@usnka: Marepus, aToM, DOJIEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIU],
W30TOMbI, PAAUOAKTUBHOCTh, MOJIEKYJIA, AJIEKTPUUECKUI 3apsl, BELIECTBO, TEIO,
00BEM, arperaTHoe COCTOSIHHME BEIIECTBA, Ta3, (PU3MUECKUE BEIMYWHBI, €IMHULIBI
MU3MEPEHUS, KOCMOC, IUTaHETHI, 3BE311bI, CONHIIE.

buomnorus: dporocunres, apixanue, ouocdepa.

['eorpadus: armocdepa, rugpocdepa, MUHEpaIbl, TOPHBIE OPOIbI, MOJIE3HbIE
VICKOITa€MBbIE, TOIJIMBO, BOJHBIE PECYPCHI.

9 KVIACC BewecTBo M XUMHYECKas peaKMs

[lepnognueckuit 3akoH. [leproanyueckas cucteMa XUMUYECKHUX JJIEMEHTOB /.
N. MengeneeBa. CtpoeHue aTomMoB. 3aKOHOMEPHOCTH B HM3MEHEHUU CBOMCTB
XUMHUYECKUX DJIEMEHTOB IIEPBBIX TPEX MEPHUOAOB, Kalus, KajabUusi U HX
COCMHEHUM B COOTBETCTBUM C TIOJIOKEHUEM »JJIEMEHTOB B llepuomnueckou
CUCTEME U CTPOEHUEM UX ATOMOB.

Crpoenue BemiecTBa: BUIBI XUMUYECKOM CBSA3H. THIIBI KPUCTAJUIMYECKHUX
PEMETOK, 3aBUCUMOCTh CBOWCTB BEILIECTBA OT THUIA KPUCTAJUIMYECKON PEIIETKU U
BHJAa XUMHYECKOU CBSI3H.

Knaccudukanus 1 HOMEHKJIATypa HEOPraHMYECKUX BELIECTB. XUMHUYECKHUE
CBOMCTBa BEUIECTB, OTHOCSIIMXCA K pa3IMYHBIM KJIacCaM HEOPTraHWYECKUX
COEJIMHEHUI, TEHETUYECKasl CBSI3b HEOPTraHUYECKUX BEUIECTB.

Knaccudukaiuysa XuMuueckux peakiifil o pa3aIndHbIM MPU3HAKaM (110 YUCITY
M COCTaBy Y4YaCTBYIOIIMX B PEAKUUHU BEIIECTB, MO TEIIOBOMY 3(deKTy, Mo
VU3MEHEHUIO CTENEHEH OKHUCIICHHS] XUMUYECKHUX DJIEMEHTOB, MO 0OpaTUMOCTH, IO
YYaCTHIO KaTajlu3aTropa). JK30- U dHJOTEPMHUYECKHE PEAKLUU, TEPMOXUMUUYECKUE
YpaBHEHMUS.

[Tonsitue o ckopoctn xumuueckol peakuuu. llonstre 00 0OpaTUMBIX U
HEOOpAaTUMBIX XMMHUYECKUX peakiusX. [IoHATHE O TOMOTeHHBIX U T'e€TEPOreHHBIX
peakuusx. [lonarue o karanuze. llonsatre o xumnueckoM paBHoBecuu. MakTopel,
BIMSIOIIME HA CKOPOCTh XUMHUYECKON PpEAKUUU W IOJIOKEHUE XHUMHYECKOTO
paBHOBECHSI.

OKHUCIUTETbHO-BOCCTAHOBUTENILHBIE ~ PEAKIUU,  DJICKTPOHHBIM  OanaHc
OKHUCJIUTEIbHO-BOCCTAHOBUTEIIbHOM peaKuuu. CocraBrnenue ypaBHEHUU



OKHCIIUTENIbHO--BOCCTAHOBUTENBHBIX ~ PEAKIMHA C  HUCIOJb30BAaHUEM  METOJa
AJIEKTPOHHOTO OallaHca.

Teopus 3JIEKTPONUTHYECKOW TUCCOUMALNN. DIEKTPOIUTHI U HEAIEKTPOIUTHI.
KaTtnonsl, anHnonsl. MexaHu3M AUCCOIMALNM BEIIECTB C PA3JIMYHBIMUA BUIAMU
XxuMHu4eckoil csizu. CreneHs aucconuanuu. CUIIbHBIE U ClIa0ble 3JIEKTPOJIUTHI.

Peakiun noHHOTO OOMEHA. Y CIIOBHSI MMPOTEKAHUS PEAKIIN HOHHOTO OOMEHa,
MOJHBIE W COKpall€HHbIE HWOHHBIE YypaBHEHHUs peakuuid. CBOWCTBAa KHCIOT,
OCHOBAaHMM W COJEM B CBeTEe TIPEJACTABICHHN 00 3JICKTPOJIUTHUECCKOMN
JIACCOLMALINH.

KauecTBeHHbIE peakiuu Ha MOHBI. [IoHsATHE O THIpOIH3E CONEil.

Xumuueckuii IKCnepumeHm:

O3HAKOMJIEHUE C MOJIENSIMH KPUCTAIIMYECKUX PEIIETOK HEOPTaHUYECKUX
BEILIECTB — METAJUIOB U HEMETAUIOB (rpadura U anmasa), CIOKHBIX BEIIECTB
(xJopuaa HaTpus), UCCIEAOBAHUE 3aBUCUMOCTH CKOPOCTH XMMHYECKOW peaKinu
OT BO3JCUCTBUS Pa3IUYHBIX (AKTOPOB, MCCIEIOBAHUE BJICKTPOIPOBOIHOCTU
pacTBOPOB BEIIECTB, MpOLECCa JTUCCOIMAIMU KHCIOT, IIEJIo4Yed | coJied
(BO3BMOKHO  UCIIOJIb30BAHUE  BUJEO MaTEpHUAJOB), TMPOBEJICHHUE  OIBITOB,
WUTIOCTPUPYIOIIMX ~ TPU3HAKK  TMPOTEKAHUS  pPEaKIUMid  HMOHHOTO  OOMeHa
(oOpa3oBanue oOcajaka, BbIICICHHE Ta3za, o00pa3oBaHUE BOJbI), OIBITOB,
WUTIOCTPUPYIOIIUX ~ IPUMEPHl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKIUi
(ropeHue, peakiuu pasyioKEHUs, COCANHEHHUS), PaCllO3HAaBAHUE HEOPTaHUYECKUX
BEIIECTB C I[OMOULIbIO KAYECTBEHHBIX pEaklHMil HAa HWOHBI, pEUICHUE
AKCIEPUMEHTAIBHBIX 3a]1a4.

HeMmeTaibl 4 MX coeIMHEHU S

OO6mast xapakTepucThka rajgoreHoB. (OCOOEHHOCTH CTPOCHHS AaTOMOB,
XapakTepHble cTerneHru okucieHus. CTpoeHue u (U3MYECKue CBOMCTBA MPOCTHIX
BEIIECTB — TrajoreHoB. XHMHUYECKHE CBOHCTBA Ha TMpPUMEpPE  XJopa
(B3aMMOJEHCTBUE € MeETaUlaMHM, HEMeTaJlaMH, IIeJlo4aMH). XJIIOPOBOAOPOI.
CosnsiHass KUCJIOTa, XUMHUYECKHE CBOWCTBA, IMOJydeHHE, IpuMeHeHue. JlelicTBue
XJOpa U XJOPOBOJOPOJa Ha OpPraHM3M 4YeJOoBeKa. BakHeillne XJIopuabl U HX
Hax0XJICHUE B MPUPOJIE.

OO6mast xapakrepuctuka 37JeMeHTOB VIA-rpynmbl. OcCoOEHHOCTH CTpOCHUS
aTOMOB, XapaKTepHble cTerneHu okucieHus. CTpoeHne W (GuU3NUECKHEe CBOWCTBA
MPOCTBIX BEIIECTB — KUCIOPOJIa U CEPbl. AJUIOTPONHBIE MOIU(PUKAIIMN KUCIOPOIa
U cepbl. XUMHUUYECKHe CBOMCTBAa cepbl. CepoBOJOpPOA, CTpOeHUEe, PU3NYecKue u
XUMHUYeCcKue cBoMcCTBAa. OKCHUIBI Cepbl KaK MPEACTAaBUTENN KUCIOTHBIX OKCHUIOB.
CepHas kucnora, (Qu3HYecCKHe ¢ XUMHYECKHE CBoWcTBa (00mHMeEe Kak
MpEeACTaBUTENS KJlacca KHUCIOT M creuudduueckue). XUMUYECKHE pPEAKIUH,



JeXalue B OCHOBE MPOMBIIIEHHOTO CrMOoco0a TMOJYy4YeHHs] CEpHOM KHUCIIOTHI.
[Tpumenenue cepHoil kucaoThl. Conu CEpHON KUCIIOTHI, KAUECTBEHHAs! pEaKIIUs Ha
cyiabdaTr-uoH. Haxoxaenue ceppl U €€ COEAMHEHUH B MpHpoae. XUMHUYECKOE
3arpsi3HEHUE OKPYXKAIOUIEH Cpelbl COCAMHEHUSIMH Cepbl (KHUCIOTHBIC JIOXKIH,
3arpsi3HEHHE BO3/1yXa U BOJIOEMOB), CIIOCOOBI €ro MPeI0TBPAIICHHUS.

OOmast xapakTepucTuka 31eMeHTOB VA-rpymmbl. OCOOEHHOCTH CTPOEHUS
aTOMOB, XapaKTepHbIE CTEMEHU OKHUCIEHUS. A30T, paclpoCTpaHEHHE B MPUPO/IE,
busnueckue u xummdeckue ceorctra. Kpyrosopot azora B nmpupoje. AMMUak, ero
bu3nUecKue U XMMUYECKHUE CBOICTBA, MoydeHue U npuMenenue. Cod aMMOHUS,
ux pU3NYECKUE U XMMHUECKHE CBOWCTBA, MpuMeHeHne. KauecTBeHHas peakius Ha
MOHBI aMMOHUS. A30THasi KUCJIOTa, €€ MOoJydeHHe, PU3NYECKUE U XUMHUYECKUE
cBOMcTBa (0OlIME KaK NpPEACTaBUTEN Kiacca KHCIOT M CHEelUPHUUECKUe).
Hcnonp30BaHue HUTPATOB M COJEH aMMOHHMS B KadeCTBE MUHEPAJIbHBIX
yaoOpeHuil. XUMUYECKOE 3arpsi3HEHUE OKPYKAIOIIEH Cpelbl COSTMHEHUSIMU a30Ta
(KUCIIOTHBIE JOXIU, 3arpsA3HEHHUE BO3[yXa, MOYBBI U BOJMOEMOB). Docdop,
aloTpornuele Moaupukamuu docdopa, puMUECKMe W XUMUYECKUE CBOMCTBA.
Oxkcug docdopa (V) u bochopHnas kucnora, GU3nIECKUE U XUMUUECKUE CBOMCTBA,
nosyuenue. Mcnonp3oBanue GpocdaroB B KaUeCTBE MUHEPAIBHBIX YI0OPEHUH.

O6mast xapakrepuctuka 371eMeHTOB [VA-rpynmnbl. OcoOEHHOCTH CTpOEHUS
aTOMOB,  XapaKTepHbIE  CTETEHW  OKHCIEHUS.  YTIEpoJ,  aJUIOTPOITHBIC
MOAU(UKAIINKA, PACIPOCTpaHEHUE B TPUPOJE, (U3MYECKHE U XUMUUYCCKUC
cBoiicTBa. Ancopouusa. Kpyrosopot yraepona B mpupozae. Okcunabl yriaepoja, ux
buznueckue M XMMHYECKHE CBOWCTBA, JEWCTBHE Ha JKUBBIE OpPTaHU3MBI,
MOJIYYCHUE W TPUMEHECHHE. DKOJIOTMYECKHE TPOOJIEMBI, CBS3aHHBIE C OKCHIIOM
yriaepoaa (IV), rumore3a r1100adbHOrO TNOTEIUIEHUS KJIMMaTa, MapHUKOBBIM
addekr. YronapHas KUcaoTa U €€ coiu, X (U3NYECKUE U XUMUUYECKHE CBOMCTBA,
noyiydueHue u npuMmeHeHue. KadecTBeHHass peakius Ha KapOOHAT-MOHBI.
Hcnonp3oBanne KapOOHATOB B OBITY, MEAMIIMHE, MPOMBIIIIICHHOCTH U CEIHCKOM
XO3SMCTBE.

[lepBoHavabHBIE TOHATHUS 00 OPTraHMYECKUX BEIIECTBAX KaK O COCIMHEHUSIX
yriaepoaa (MeTaH, 3TaH, dTHIICH, alleTUJICH, 3TaHOJI, TIIMIEPHUH, YKCYCHAs KUCIIOTA).
[IpupoaHble HMCTOYHUKH YIJIEBOJOPOAOB (Yrojib, MNPUPOIHBIN Ta3, HEPTH),
MPOAYKTHl WX mepepaboTku (OCH3WMH), UX pOJIb B OBITY U TPOMBIIUICHHOCTH.
[TonsiTne 0 OMONTOTUYECKH BaXKHBIX BEIIECTBAX: KHPax, OeIKax, yriaeBojaax — U ux
poJiMi B KWU3HM 4YeJNOBEKa. MarepuaabHOe €IWHCTBO OPraHWUYECKUX U
HEOPTaHWYECKUX COCTMHCHHUM.

Kpemuuii, ero ¢usnyeckue U XUMHYECKHE CBOMCTBA, TMOJY4YEHUE W
npuMenenue. CoenuHeHUs: KpeMmHHs B mpupojge. OOume mnpeacTaBieHus 00



okcuzae kpemuust (IV) u kpemHueBoi kuciote. CHIMKATBI, UX HCIOIb30BAaHUC B
OBITY, B MPOMBIIUICHHOCTH. BakHEHIIe CTpOUTEIbHbIC MaTepHAlIbl: KepaMHKa,
CTEKJIO, IIEMEHT, OCTOH, kene300eToH. [IpoGiieMbl G€30MacHOTO HMCIOIb30BAHMS
CTPOUTEIbHBIX MAaTEPUAJIOB B ITOBCEIHEBHOM JKU3HH.

Xumuueckuii  IKCnepumenm: U3ydeHue O00pa3luoB HEOPraHUYECKUX
BEILIECTB, CBOWCTB COJISHOM KHCJIOTBI, IIPOBEJACHUE KAaYECTBEHHBIX PEAKIMM Ha
XJIOPUJI-MOHBI U HAONIOACHUE MPU3HAKOB UX MPOTEKAHMSI, OMBITHI, OTPAKAIOIIUE
dbu3nueckue U XUMHUYECKHE CBOWCTBA TAJIOTEHOB M HUX COEAUHEHUN (BO3MOXKHO
UCIIOJIb30BAaHUE BUJCOMATEPHUATIOB), O3HAKOMJIEHHE C 0Opa3lamu XJIOpUIOB
(ra;moreHu10B), 03HaKOMJICHUE ¢ 00pa3liaMu Cepbl U €€ COSTUHEHUSIMU (BO3MOMKHO
UCII0JIb30BAaHUE BUCOMATEpPUAJIOB), HAOIOIEHHE Tpoliecca OOyIJIMBaHUsS caxapa
1oJl ACMCTBHEM KOHLIEHTPUPOBAHHOW CEPHON KHUCIIOTHI, U3YYEHHE XHUMHUYECKHUX
CBOMCTB pa30aBiIE€HHOI CEpHOM KHUCIOTHI, IPOBEACHHE KAUYECTBEHHOM peaKIuu Ha
cyab(dar-uoH W HaAONIOJEHHE TMpU3HAKa €€ NPOTEKaHUs, O3HAKOMJICHUE C
dbu3nuecKkuMu CBOMCTBaMHM a30Ta, Qocopa W WX COEIUHEHUN (BO3MOXKHO
UCIIOJIb30BaHUE  BHUJAEOMATEpUaoB), oOpa3uaMu a30THBIX U (HOCHOPHBIX
ya0OpeHu, mMoJiydyeHue, coOupaHue, paclio3HaBaHUE M U3YYEHHUE CBOMCTB
aMMHaKa, MPOBeICHNE KaYeCTBEHHBIX PEaKIMii Ha HOH aMMOHUS U (ochaT-uoH u
U3y4EHUE TPU3HAKOB MX MPOTEKAHUS, B3aUMOJICHCTBUE KOHLEHTPUPOBAHHOMN
a30THOM KHCJIOTBI C Meabl0 (BO3MOXKHO HCIOJIb30BAaHUE BHIEOMATEPUATIOB),
U3y4eHUE MOJIeNell KPUCTAUIMYECKUX PEIIETOK anmasa, rpadura, Qyriepena,
O3HAKOMJIGHHE  C  TPOLECCOM  aacopOIMM  pacTBOPEHHBIX  BELIECTB
aKTUBUPOBAHHBIM YTIEM M YCTPOMCTBOM IPOTHUBOrasa, MOJy4deHHE, COOMpaHue,
pacno3HaBaHWE€ M  M3YyYEHUE CBOWCTB  YIVIEKMCIOrO Trasza, MpOBEICHUE
KauyeCTBEHHBIX PEaKIuii Ha KapOOHAT U CHIIMKAT-UOHBI M M3YYCHHE MPU3HAKOB UX
OPOTEKaHUsl, O3HAKOMJICHHE C MPOAYKLUHUEH CHUJIMKATHOW IPOMBIIIEHHOCTH,
pellleHne IKCIEPUMEHTAIbHBIX 337au Mo TeMme «BaxHeilline HemMeTalsibl U UX
COEJIMHEHUSD.

MeTaJuibl M MX COeIMHEHUS

OO01mast XxapakTepUCTUKa XUMUYECKUX IJIEMEHTOB — METAJUIOB Ha OCHOBAaHUU
ux nonoxeHus B Ilepuogmueckoil cucreme xumudeckux osnemeHtos /[l .
MengeneeBa u cTpoeHus aToMoB. CTpoeHHE MeTasIoB. Meraunueckas CBs3b U
METaJUIMYecKasi  KpUCTAJUIMYecKassh  pemETKa.  DJIEKTPOXUMHYECKUH  psf
HaIpsDKeHUN MeTalioB. OU3MYECKUe U XMMUYECKHEe CBOMCTBA MeTaylioB. OO0Iue
CHocOoObl MOMy4YeHUs: MeTauioB. [IoHSATHE O KOPPO3UM METAJIIOB, OCHOBHBIE
cocoObl 3amuThl WX OT Koppo3uu. CmiaBbl (CTajib, YyTryH, AIOPATIOMUHUH,
OpOH32a) ¥ UX MPUMEHEHUE B OBITY U IPOMBIIIEHHOCTH.



[[lenoynble MeTaIbl: MoOJIokKEHUE B llepuonnueckoil cucreMe XMMUYECKHUX
sanementoB /. . MeHnneneeBa, CTpoeHME MX aTOMOB, HaXOXKIECHHUE B IPUPO/IE.
duznyeckre U XMMUYECKUE CBOWCTBA (Ha mpumepe HaTpus U Kanus). Okcuuabsl u
TUAPOKCUIBI HaTpusi U Kanusa. [IpuMeHeHue MIeTOYHBIX METAUIOB U HX
COEJIMHEHUMH.

[[lenoyHno3emenbpHblE METaJUIbl MAarHMid M KaJblMH: IIOJIOKCHHE
[lepnognueckon cucreme xuMmuueckux iemeHToB 1. M. MenneneeBa, crpoeHune
UX aTOMOB, HaXOXJI€HUE B npupoje. Pu3nuecKkue U XUMUYECKHEe CBOMCTBA MarHus
W Kanblus. Baxkneilmwme coequHeHus Kaublus (OKCHA, THAPOKCHUI, COJIN).
XKéctkocTh BOJIBI U CIIOCOOBI €€ yCTpaHEHUS!.

AmmomMuHUN: TToN0)kKeHue B [lepruonnueckoil cucteMe XuMUUYECKUX AJIEMEHTOB
J. U. MenneneeBa, CTpOeHHE aToMa, HaxOXAeHUE B Ipupone. dusudeckue u
XUMHUYECKHE CBOMCTBA amoMHUHM. AMGOTEpHbIE CBONCTBA OKCUA U THIPOKCUIA
ATIOMUHHS.

Keneszo: nonoxenue B [lepuoanueckoil cucteMe XUMUYECKUX JIEMEHTOB /l.
N. MeHnneneeBa, CTpOCHHE aToMa, HaxoxaeHue B mnpupoae. Dduznueckue u
XUMHUUYECKUEe CBOMCTBA xkemne3a. OKcuabl, THAPOKCUIBI U con xkenesa (I11) u xenesa
(IIT), wux cocraB, CBOWCTBA U MOJy4YeHUE. XUMUUECKUN IKCHEPUMEHM '
O3HAKOMJICHUE C 00pa3laMy METAJNIOB U CIUIABOB, UX (PU3MUECKHUMHU CBOMCTBAMH,
U3YYeHUE PE3yJIbTaTOB KOPPO3UU METalIOB  (BO3MOXKHO  HCIIOJIb30BaHUE
BUJICOMATEPUAIIOB), OCOOEHHOCTEN B3aUMOJCHCTBUS OKCHAA KaJbI[Us U HATPUS C
BOJIOM (BO3MOKHO HCIMOJIb30BAHUE BHUJECOMATEPUATIOB), HUCCIEIOBAHHUE CBOICTB
KECTKOW BOABI, TIpollecca TOPEHUs Kejne3a B KHUCIOpoae  (BO3MOXKHO
WCIIOJIb30BAaHUE BHUJICOMATEPUATIOB), TMPU3HAKOB TMPOTEKAHUS KAYECTBEHHBIX
peakiuii Ha WOHBI: MarHus, Kajblus, allOMUHUS, ITUHKa, xene3a (II) u xenesa
(I17), memu (II), HaGmrofeHUEe M OMUCAHHME MPOIECCOB OKpAIIMBAHUS ILJIAMEHU
WOHAMU HATPHs, KaJIUs U KaJabIus (BO3MOXKHO MCIOJIb30BAaHUE BUICOMATEPHAIIOB),
uccienoBanne amM(GOTEPHBIX CBOWCTB TUJPOKCHAA ATIOMUHUS M THAPOKCHIA
[MHKA, pEIIEHNE SKCIIEPUMEHTANIBHBIX 3a7a4 Mo TeMe «BaxkHele MeTauibl U Uux
COCIMHEHUSD.

XuMHS M OKPYXKAOLIAS Cpeaa

BemecTtBa n Marepuasnsl B IMOBCEIHEBHOM W3HHM YeEJIOBEKa. be3omacHoe
MCIIOJIb30BaHUE BEIIECTB M XUMHYECKUX peakiui B ObITy. IlepBas momoinp npu
XUMHUUYECKUX 0KOraxX M OTPABIICHUSIX.

XUMHUYECKOE 3arpsi3HEHUE OKpYXKalollew cpeabl (MpeaesbHas AOMyCcTUMast
KOHIIeHTpalus BemecTs, Aanee — [1JIK). Pois xumuu B penieHnn SKOJIOTrMYECKUX
poOoIem.

Xumuyeckuii IKCnepumenm:



u3ydeHre o0pa3ioB MaTepUaioB (CTEKIIO, CIIJIaBbl METAJIIOB, IIOJTMMEPHBIC
MaTepuabl).

Mesicnpeomemmuuwle céa3u

Peanm3amnus MEXIpeIMETHBIX CBsI3eH NpU W3YYCHHH XUMHUU B 9 Kiacce
OCYIIIECTBIISIETCS 4Yepe3 HCIOJIb30BaHHE KakK OOIMX eCTECTBEHHO-HAYYHBIX
MOHSTUN, TaK U MOHITHUM, SBISIOIUXCS CUCTEMHBIMH ISl OTJEIBHBIX MPEAMETOB
€CTECTBEHHO--HAyYHOTO IIHKIIA.

OO01Me ecTeCTBEeHHO-HAyUHbIE MOHATHS: HAY4YHBIM (DaKkT, rumoTesa, 3aKoH,
TEOpHUs, aHallu3, CHUHTE3, KiIacCHU(PUKAIUsI, MEPUOIUIHOCTh, HaOIIOACHHE,
OKCIIEPUMEHT, MOJCITUPOBAHUE, HU3MEPEHHE, MOJENb, SBJICHUE, MapPHUKOBBIN
s PeKT, TEXHOIOTHS, MaTEPHUAIIBI.

®dusuka: marepusi, aTtoM, OJJIEKTPOH, MPOTOH, HEWUTPOH, HWOH, HYKJIH]I,
U30TOIbI, PaTUOAKTHUBHOCTh, MOJIEKYJA, DSJIEKTPUUECKUNA 3apsi, MPOBOIHUKH,
HOJyIPOBOJHUKH, JTUAJIEKTPUKH, (OTOIIEMEHT, BEIIECTBO, TEJIO0, OOBEM,
arperaTHoe COCTOSIHME BEILIECTBa, ra3, pacTBOpP, paCTBOPUMOCTb, KpUCTANINYECKas
pemérka, CruiaBbl, (pU3MYECKHE BETUYMHBI, €IUHHUIIBI U3MEPEHUS, KOCMHYECKOe
MPOCTPAHCTBO, MJIAHETHI, 3BE3/1b1, COTHIIE.

buonorust: ¢gorocunres, apixaHue, Ouocepa, 3KocUCTEMA, MHUHEPAJIbHBIE
yI0OpeHus, MUKPOAJIEMEHTHI, MAKPOIJIEMEHTHI, TUTATEIIbHBIC BEIIECTBA.

['eorpadus: armocdepa, rugpocdepa, MUHEpabl, TOPHBIE OPOIbI, OJIE3HbIE
UCKOIIaeMblIE, TOILINBO, BOJIHBIE pecypchl.



IINIAHUPYEMBIE PE3VJbBTATBI OCBOEHUSA ITIPOI'PAMMBI 110
XUMHUHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JIMYHOCTHBIE pE3yJabTaThl OCBOEHUS IPOrPaMMbl OCHOBHOTO  OOIIEro
o0Opa3oBaHMs JOCTUTAIOTCS B XOJ€ OOY4YEHHs] XUMHUHM B €IUHCTBE y4eOHOU H
BOCIIUTATEIbHOU JEATEIBHOCTH B COOTBETCTBUU C TPAAUIIMOHHBIMUA POCCUMCKUMU
COLIMOKYJIBTYPHBIMH M JTyXOBHO-HPaBCTBEHHBIMU I[€HHOCTSMHU, TPHUHATHIMH B
oOmiecTBe MpaBUjIaMM M HOPMaMu I[OBEAECHUS M CIIOCOOCTBYIOT IIpoleccam
CaMOITO3HAHUS, CAMOPA3BUTHS U COLIMAIN3ALIUN O0yYaOIIUXCSl.

JIM4HOCTHBIE  pe3ynbTaTbl  OTPaXalOT  TOTOBHOCTh  OOyYaronIuXcs
PYKOBOJICTBOBATbCS CHUCTEMOM IMO3UTUBHBIX LEHHOCTHBIX OpPHUEHTALMA U
pacUIMpEHHE OIBITA IEATEIBHOCTH Ha €€ OCHOBE, B TOM UHCJIE B YACTH:

1) naTpUMOTHYeCKOTr0 BOCHHUTAHHMS. IICHHOCTHOTO  OTHOIICHUS K
OTCYECTBEHHOMY KYJIbTYPHOMY, HCTOPUYECKOMY M HAy4YHOMY HAaCIEIUIO,
NOHMMAaHHUS 3HAUYECHUS XMMUYECKOM HayKM B JKM3HHU COBPEMEHHOI'O OOILECTBa,
CIIOCOOHOCTH BJIAJIETh JOCTOBEPHON MH(pOpPMALMEN O MEePEAOBbIX JOCTUKEHUAX U
OTKPBITUSIX MUPOBOW M OTEUYECTBEHHOM XMMHU, 3aMHTEPECOBAHHOCTH B HAYYHBIX
3HAHHAX 00 YCTPOWCTBE MUpa M OOIIECTBA; 2) FPAKAAHCKOT0 BOCIIUTAHUS:

IIPEICTABICHUS. O COLMAJIBHBIX HOPMax M NpaBWIaX MEXINYHOCTHBIX
OTHOUIEHUI B KOJIJIEKTHBE, KOMMYHUKATUBHON KOMIETEHTHOCTH B OOLIECTBEHHO
MOJIC3HOM,  y4eOHO-UCCIEOBATEIbCKOM, TBOPUECKOW W JIPYTUX  BHUAAX
JeSITEIbBHOCTH, TOTOBHOCTH K Pa3HOOOPa3HOW COBMECTHOW JESTENbHOCTH IpHU
BBINIOJIHEHUHU YYEOHBIX, TO3HABATENbHBIX 3aJa4, BBINOJHEHUHM XUMHUYECKUX
HKCIIEPUMEHTOB, CO3/IaHUN YUEOHBIX MPOEKTOB, CTPEMIICHHS K B3aMMOTIOHUMAHHIO
¥ B3aUMOINOMOIIM B TMpolecce HTOM Y4eOHOH JesATEeNbHOCTH, TOTOBHOCTHU
OLICHUBATh CBOE IIOBEICHHME M TIIOCTYIIKM CBOMX TOBapUIIEd C IO3UIUHU
HPABCTBEHHBIX U ITPABOBBIX HOPM C YYETOM OCO3HAHHUSI MOCIEACTBUIN MOCTYIIKOB;
3) UEHHOCTH HAYYHOTr0 MO3HAHUSI. MHUPOBO33PCHUECKUE TMPEICTABJICHUS O
BEILIECTBE U XHMHUYECKOM PEAaKUUU, COOTBETCTBYIOLIME COBPEMEHHOMY YPOBHIO
pa3BUTHA HAyKW U COCTABIIAIOLIME OCHOBY JUIsl IIOHMMAaHUs CYLIHOCTH HAy4HOU
KApPTUHBI MHpa, MPEACTABICHUS 00 OCHOBHBIX 3aKOHOMEPHOCTSX pa3BUTHUS
IIPUPOABI, B3aUMOCBA35X YEJOBEKa C NPUPOJHOM CPENOM, O pPOJIM XHMHUU B
IIO3HAHUU JTHX 3aKOHOMEPHOCTEM; I103HABATEJIbHBIE MOTHBBI, HAIIPABJICHHBIE HA
NOJlyYeHHUE HOBBIX 3HAHMM 1O XUMHUH, HEOOXOJUMbIe [UIsi OOBSCHEHUS
HaOJII0aeMbIX MPOIIECCOB W SIBJICHWI, MO3HABATENbHOW, MHPOPMALMOHHON U
YUTATEIbCKOM KYJIBTYpPbl, B TOM YHCJE HAaBBIKOB CaMOCTOSITENIbBHONW pabOThl C



y4eOHBIMU TEKCTaMH, CIPABOYHOM JHUTEpaTypOH, AOCTYNHBIMH TEXHHUUYECKUMU
cpelcTBaMu MH(DOPMAIMOHHBIX TEXHOJIOTHM; MHTEpeC K 0OYYEHUIO U MO3HAHMIO,
J110003HATETFHOCTh, TOTOBHOCTh M CIIOCOOHOCTHh K CaM000pa30BaHUIO, MPOSKTHOU
Y UCCJIEI0BATENbCKON AEATENBHOCTH, K OCO3HAHHOMY BBIOOpPY HAIpPABICHHOCTU U
YpOBHsI 00y4Y€HUS B JlaJbHEHIIIEM;

4) ¢opMupoBaHUSI KYJIbTYPBI 310POBBbSI. OCO3HAHWE IICHHOCTH KH3HH,
OTBETCTBEHHOT'O OTHOLIEHUS! K CBOEMY 3/I0POBBIO, YCTAHOBKU Ha 3[I0POBBIN 00pa3
YKU3HH, OCO3HAHUE MOCIEICTBUN U HEMPUATUE BPEAHBIX MPUBBIUEK (YIIOTpEOICHUS
QJIKOTOJIsl, HApPKOTHUKOB, KYypEHHS), HEOOXOJUMOCTH COOJIIOJICHUS] TpaBuII
0e30MacHOCTH MpU OOpalleHHH C XUMUYECKUMH BEIIECTBAMU B OBITY M peajbHOU
KHU3HU; D) TPYAOBOT0 BOCIIMTAHHUS:

MHTEpEC K MPAKTUUECKOMY U3YUEHHUIO Ipodeccuil u Tpyaa pa3iuyHOro poja,
YBaXEHUE K TPyAYy M pe3yjpTaTaM TPYJIOBOH IEATEIBHOCTH, B TOM YHCIE Ha
OCHOBE TPUMEHEHHS TMPEAMETHBIX 3HAHMM 10 XUMHH, OCO3HAHHBIA BBIOOD
WHIUBUYyAJIbHOM TPAaeKTOPUHU MPOJOJIKEHUST 00pa30BaHUs C YUETOM JIMYHOCTHBIX
MHTEPECOB U CIIOCOOHOCTH K XMMUH, OOLIECTBEHHBIX UHTEPECOB U MOTPEOHOCTEMH,
YCHEMHONW NpOo(ecCHOHATBHON NEATETbHOCTH U Pa3BUTHA HEOOXOAUMBIX YMEHUM,
TOTOBHOCTh aJaliTUPOBAThCS B MpodeccHoHanbHO# cpene; 6) IKOJOru4ecKoro
BOCIIMTAHMSA: DSKOJIOTMYECKH IIeJIeCO00pa3HOe OTHOILIEHHWE K NPHUpPOJE Kak
VCTOYHHKY JKU3HM Ha 3€MJIe, OCHOBE €€ CyIECTBOBAHMS, IIOHMMAHHUE LIEHHOCTH
3I0pOBOTO M Oe3omacHOro oOpasza >KU3HU, OTBETCTBEHHOE OTHOIICHUE K
COOCTBEHHOMY (PU3MUECKOMY U TICUXMUYECKOMY 3/I0POBBIO, OCO3HAHWE IIEHHOCTH
co0uII0/1IeHUs MpaBujl 0€30MacCHOr0 MOBEICHUS MPU padoTe C BELIECTBAMH, a TaKXKe
B CUTYalUsIX, YTPOXKAIOUINX 3JOPOBBIO U KU3HHU JIIOJIEH; CIIOCOOHOCTU MPUMEHSTh
3HAHMS, TOJy4yaeMble MPU U3YYEHUM XUMHH, JUJIS PEIICHHs 3a7ad, CBS3AHHBIX C
OKpYXaoIIed MNPUPOAHON CpPEHOM, U1 TOBBIIMICHUS YPOBHSA SKOJOTHYECKOU
KYJIbTYpbI, OCO3HAHUS TJI00AJIBbHOrO XapaKTepa HKOJIOTHYECKUX MpoOseM U myTei
UX pEUIEHUs TIOCPEACTBOM METOJ0B XMMHH, S3KOJOTMYECKOIO MBIIIICHUS, YMEHUS
PYKOBOJCTBOBATbCA MM B I03HABATENBHOM, KOMMYHUKAaTUBHOW W COLMAIBHOU
MPaKTUKE.

METAIIPEAMETHBIE PE3YJIBTATDBI

B cocraBe MeTanpeIMETHBIX pPE3yJIbTaTOB BBIIEISAIOT 3HAUUMMBbIE IS
dbopMUpOBaHHS MHPOBO33pPEHMsI OOIIEHAayYHble TOHATUSA (3aKOH, TeEopus,
NPUHIUI, TUIIOTE3a, (PAKT, CUCTEMA, IPOLIECC, IKCIIEPUMEHT U IPYroe.), KOTOpbIe
UCIIOJIB3YIOTCSl B €CTECTBEHHO-HAYYHBIX YYEOHBIX MpeaMeTax M MO3BOJSIOT Ha
OCHOBE 3HAaHUM M3 ATUX NPEIMETOB (POPMHUPOBATH MPEICTABICHUE O LIEJTOCTHOM
HAy4YHOM KapTUHE MUpPa, U YHUBEpCAIbHbIE yueOHbIE IeUCTBUS (IT03HABATENIbHbIE,
KOMMYHUKATHUBHBIE, PETYISTUBHBIE), KOTOpble 00ecrneuynBaloT (OpMHUPOBAHUE



TOTOBHOCTH K CaMOCTOSITEJIbHOMY IIJIAHUPOBAHHUIO M OCYIIECTBICHUIO y4eOHOMU
JIEATECIILHOCTH.

IHo3HaBaTe/ibHBIC YHHBEPCAJIbHBIE YueOHbIe aelicTBusi bazoBbie

Jornyeckue JecTBUSA:

YMEHHUS HCHOJIb30BaTh MPUEMBI JIOTUYECKOTO MBIIUICHUS TPU OCBOCHUU
3HAHUMW: PACKPbhIBATh CMBICI XMMHUYECKUX TMOHSITUN (BBIIEIATh UX XapaKTEPHbIC
MPU3HAKKU, YCTAHABJIMBATh B3aWMOCBSI3b C JIPYTMMHU TOHSTUSMH), UCIOJIb30BAThH
MOHATHUS JIJIs1 OOBSICHEHUS OTACIBHBIX (DAKTOB U SIBJICHUM, BEHIOMPATh OCHOBAHUS U
KpUTEpUH 711 KJIacCU(UKAIIMA XUMHUYECKUX BEIIECTB U XUMHUUYECKUX PEaKIUH,
YCTaHABIMBATh MPUYUHHO-CIICJICTBEHHBIE CBSI3W MEXIy OOBEKTaMU W3y4YCHUS,
CTPOUTH JIOTUUECKUE PACCYKICHUS (MHIYKTUBHBIE, JETYKTUBHBIC, 110 aHAJIOTUN),
JIeJIaTh BBIBOJIBI M 3AKJIFOUYCHUS; YMEHHUE IIPUMEHSATH B MPOLECCE MTO3HAHUS TOHATHUSA
(mpenMeTHBIE W METalpeJMETHBIC), CHUMBOJUYECKHE (3HAKOBBIC) MOJISIH,
UCIIOJb3yEeMbIE€ B XUMHM, MPEOOpPa3OBBIBaTh IMIUPOKO MPUMEHSIEMbIE B XUMHUU
MOJIEIbHBIE MPEJICTABICHUS — XUMUUYECKUN 3HAK (CUMBOJ 3JIEMEHTA), XUMHUUYECKast
dbopMylla W ypaBHEHHE XHMHYCCKOW peaKIMd — TPH PEIICHUH Yy4eOHO-
MMO3HABATEIbHBIX 33/1a4, ¢ YYETOM ITUX MOJAEIBHBIX MPEACTABICHUN BBISIBIATH U
XapaKTepUu30BaTh CYIIECTBEHHbIC MPU3HAKK M3YYaeMbIX OOBEKTOB — XMMUUYECKHUX
BEIIIECTB M XUMHUYCCKUX PEaKIUi, BBISBIATH OOIHME 3aKOHOMEPHOCTH, IPUIUHHO-
CJIEICTBEHHBIC CBA3U U MPOTUBOPEYMS B U3YUAEMBbIX MPOLIECCAX U SBICHUSIX.

ba3oBble uccienoBaTeIbCKe 1eiiCTBUS:

YMEHHUE HCIOIB30BaTh MOCTABJICHHBIE BOMPOCHI B KAaueCTBE WHCTPYMEHTA
MO3HAHKS, & TAK)KE B KQU€CTBE OCHOBBI /17151 (HOPMHUPOBAHUSI TUTIOTE3HI TI0 MPOBEPKE
MPaBUIBHOCTH  BBICKA3bIBAEMBIX  CYXKIEHUH; TMpPUOOpETEeHHWE  OmbITa 110
TJIAHUPOBAHUIO, OpPTaHU3AIlMd W TIPOBEICHUIO YYCHHYECKHUX DKCIICPUMEHTOB,
yMeHue HaOJo/IaTh 3a XOJOM IpoIlecca, CaMOCTOSITEIbHO MPOTHO3HPOBATH €r0
pe3ynbrar, GopMyIupoBaTh 000OIICHHS ¥ BBIBOJIBI TIO PE3yIbTaTaM MPOBEIEHHOTO
OTTBITA, UCCIICIOBAHUS, COCTABIATH OTUET O MPOJICTAaHHON padoTe.

Pabora c nunopmanueii:

yMEHUE BBIOMpPATh, AHATU3UPOBATH W HWHTEPHPETUPOBATH HWHPOPMAIIUIO
pPa3TUYHBIX BUIOB W (HOPM TPEICTABIICHUS, IMOTYYaEMYyI0 U3 Pa3HbIX UCTOYHHKOB
(Hay4HO-TIOMYJIApHAsE JUTEpaTypa XHMHYECKOTO COJCp)KaHHS, CIPaBOYHBIC
nocoOusi, pecypcel VHTepHeTa), KPUTHYECKH OIICHUBATH MPOTUBOPEUYHBYIO U
HEJI0OCTOBEPHYIO HH(DOPMAITHIO;

YMEHUE MPUMEHSATh Pa3IMYHBIC METOJBI M 3alpOChl MPU IOUCKE U 0TOOpE
uH(OpPMAIIUU W COOTBETCTBYIOIIMX JAHHBIX, HEOOXOJMMBIX [JIS BBIMOTHEHUS
y4eOHBIX U TIO3HABATEIBHBIX 3a/1au ONPEACIIEHHOTO TUTIA, MPUOOPETEHNE OMbITa B
00JlaCTH  WCIIOJIB30BaHUS  HMH(POPMAIMOHHO-KOMMYHHKATUBHBIX ~ TEXHOJIOTHH,



OBJIaJICHUE KYJIbTYPOl aKTUBHOT'O MCIIOJIb30BAHUS PA3JINYHBIX TOMCKOBBIX CHCTEM,
CaMOCTOATENLHO BHIOMpATh ONTUMAIBHYIO (GOpMY Tpe/iCTaBlieHUs HHDOPMAIUU U
WUTIOCTPUPOBATh peIllaeMble 3aJayd  HECIOXKHBIMU CXEMaMH, JuarpamMMaMu,
apyrumu  hopmamMu Tpapukd W WX KOMOWHAIMSIMH; YMEHHE HWCIOJIh30BaTh H
aHAIM3UPOBaTh B IMpollecce YYEOHOW U HCCIENOBATENbCKON JIeATENbHOCTH
HH(OPMAITUIO O BIMSIHUN MPOMBIIIIEHHOCTH, CEITLCKOTO X035SHUCTBA U TPaHCIIOpPTa
Ha COCTOSTHHE OKPYKAIOIIEW NPUPOJHON CPEIBI.

KoMMyHUKAaTHBHBIC YHHBEPCAJIbHbIE Y4eOHbIC 1eHCTBHS:

yMEHHs 3aJaBaTh BOMPOCH (B Xoje auajgora W (WiIM) AUCKYCCHH) TIO
CyLIECTBY  oOcyxkmaemMoil  Tembl, (HOpMyIUpoBaTh CBOM  IPEAJIOKECHHUS
OTHOCHUTEJIbHO BBIMIOJIHEHUSI MPEMJIOKEHHON 3a7aud; YMEHUs MPEICTaBIsATh
MOJYYEHHbIE pE3yJbTaThl IMO3HABATENLHOMW JESITEIBHOCTH B  YCTHBIX U
MACbMEHHBIX  TEKCTAaX; JIeJIaTh MPE3CHTALMI0 PE3yJbTaTOB  BBHIOJIHEHUS
XUMHUYECKOTO HKCIIepuMEHTa (71a0opaTOpHOro OIbITa, JIA0OPaTOPHO paboTHI MO
UCCJIEIOBAHUIO CBOWCTB BEIIECTB, YYEOHOrO0 IMPOEKTAa); YMEHHsS y4eOHOTO
COTPYIHMYECTBA CO CBEPCTHHKAMU B COBMECTHOW TMO3HABATEIBHON U
HCCJIEIOBATENLCKON JIEATEIbHOCTH TIPU PEHICHUH BO3HUKAIONMUMX Mpo0ieM Ha
OCHOBE yu€Ta OOIIMX MHTEPECOB M COIIACOBAHMS MO3UIUN (0OCYX IeHUSI, 0OMEH
MHEHUSIMH, «MO3TOBBI€ IITYPMbI», KOOPAWHAIUSI COBMECTHBIX JICMCTBUI,
OTpeIeJICHNE KPUTEPHUEB IO OIIEHKE KaueCTBa BHITIOJIHEHHOW paOOThI U IPYTHE).

PeryasiTuBHbIC yHUBEpPCAJIbHbIE Y4eOHbIe 1eCTBHS:

YMEHHE CaMOCTOSITENIbHO OIPENEATh LEIU JEATEIbHOCTH, IIJIAHUPOBATH,
OCYUIECTBJISITh, KOHTPOJIUPOBATh U MPU HEOOXOAMMOCTU KOPPEKTHUPOBATH CBOIO
JesTeIbHOCTD, BHIOMPaTh Hanbosee 3Gp(GHeKTUBHBIE CIIOCOOBI PEIICHUs YUYECOHBIX U
MO3HABATENbHBIX 3a/1a4, CaMOCTOSITEJIbHO COCTaBJISITh WM KOPPEKTUPOBATH
MPEUIOKEHHBIA  AJITOPUTM  JEHUCTBUM TIPU  BBITOJHEHWUM 3aJaHUM C  YYETOM
MOJIYYEHUs] HOBBIX 3HAHUM 00 M3yyaeMbIX OOBEKTaX — BEIIECTBAX M PEAKIIUSX,
OLICHUBATh COOTBETCTBUE MOJYYEHHOTO pe3yJibTaTa 3asBIICHHOW LEIU, YMEHHUE
MCIIOJIb30BaTh U aHAJIM3UPOBATh KOHTEKCTHI, IPE1JIaraeMbl€ B YCIOBUHU 3aJaHUN.

HNPEIMETHBIE PE3YJIBTATBI

B cocraBe mpenMETHBIX pe3yJbTAaTOB IO OCBOCHHUIO 0053aTE€IbHOTO
CoNlep KaHMs, YCTAHOBJIEHHOTO JaHHOW (QeaepanbHOl pabdodeil MmporpaMMoH,
BBIJICJISIFOT: OCBOEHHBIE OOYYarOUIMMUCS HAay4YHbIE 3HAHUS, YMEHHUS U CIIOCOOBI
neucTBul, crnenuduueckue Uil MPEIMETHOM 00yacT  «XUMHS», BB
JNEATeIbHOCTH 10  MOJIYyYEHHUIO HOBOTO  3HAHUS, €ro HHTEpIpEeTalnH,
peoOpa30BaHUIO U TPUMEHEHUIO B PA3JIMYHBIX YUCOHBIX U HOBBIX CUTYaIIHSX.

K xoniy o0yuenus B 8 kiacce npeaMeTHble pe3ysIbTaThl Ha 0a30BOM ypOBHE
JIOJKHBI OTpaXkaTh C(OOPMUPOBAHHOCTH Y OOYUaIOIIUXCSI YMEHHIA:



* PAaCKpBIBaTh CMBICII OCHOBHBIX XHMHYECKHUX IOHATHH: aTOM, MOJIEKYJIa,
XUMUYECKUN DIIEMEHT, MPOCTOE BELIECTBO, CIOKHOE BEILIECTBO, CMECH
(oIHOpO/IHAsT M HEOJAHOPOHAsS), BAJICHTHOCTh, OTHOCUTENIbHASI aTOMHAs U
MOJIEKYJISIpHAs Macca, KOJIMYECTBO BEIIECTBA, MOJb, MOJIIPHAs Macca,
MaccoBas J10J1s1 XUMUYECKOTO 3JIEMEHTA B COCIMHEHHUH, MOJIAPHBIN 00BEM,
OKCHJI, KHCJIOTa, OCHOBAaHHE, COJIb, JIEKTPOOTPULIATEIIBHOCTh, CTEIIEHb
OKHUCIICHUS, XUMHUYECKasl peaxkuus, KilacCUPUKaIusi peakiuidl: peaKiuu
COCIMHEHUSA, PEAaKIUUU PAa3JIOKEHUs, PEaKUUU 3aMEUICHUs, peaKUuu
oOMEHa, HK30- U PHJIOTEPMHUUECKUE PEaKINH, TeIIOBOU 3(PPeKT peakiuu,
ApO aToma, JJIEKTPOHHBIA CIIOM aroMa, aToMHas OpOWTadb, paguyc
aToMa, XUMHUYECKasl CBs3b, MOJIAPHAS] U HEMOJSIpHAs KOBAJICHTHAs CBS3b,
WOHHas CBA3b, UOH, KaTUOH, aHUOH, PacTBOP, MaccoBasi JOJs BEHIECTBA
(porieHTHAsI KOHIIEHTpAIKsl) B pacTBOPE;

* WUUTIOCTPUPOBATh  B3aMMOCBS3b OCHOBHBIX XHMHUYECKUX TMOHITHH U
MPUMEHSITH 3TU TIOHSTHUS MPU OMKUCAHUU BEIIECTB U UX MPEBPAIICHUI;

* HCIIOJIb30BaTh XUMHUUYECKYIO CUMBOJIMKY I COCTaBJICHUS] (POPMYIT BEIIECTB
Y YPAaBHEHUM XUMUYECKUX PEAKIINN;

* ONIPE/ICNIATh BAJIEHTHOCTH ATOMOB 3JIEMEHTOB B OWHApHBIX COCIMHEHMSIX,
CTENCHb  OKWUCJICHHS  DJICMEHTOB B  OWHApHBIX  COEJUHEHMUSX,
MPUHAJJICKHOCTh BEIIECTB K OMNPEACIEHHOMY KJIacCy COCIUHEHHI II0
dbopmynam, BHUJ XUMHUYECKOW CBA3M (KOBAJICHTHAasT M HWOHHAs) B
HEOPTaHUYECKUX COEAUHEHUSX;

 packpbiBaTh cmbicn Ilepuomnueckoro 3akona JI. WM. Menneneena:
JEMOHCTPUPOBATh TMOHUMAHHE MEPUOAUYECKON 3aBUCUMOCTH CBOMCTB
XUMHUUYECKUX 3JIEMEHTOB OT MX NoJiokeHus B llepumonnueckoil cucreme,
3aKOHOB  COXpPAaHEHHS  MacChl  BEIIECTB, IIOCTOSIHCTBA  COCTaBa,
aTOMHO-MOJIEKYJIIPHOTO YY€HUs, 3aKOHa ABOTajipo;

« ONIMCHIBATh W XapakTepus3oBaTh TaOnuuHyro (opmy Ilepuoamdeckoii
CUCTEMbl XHMHMYECKHUX DJEMEHTOB: pa3finuaTh TMOHITUS «TJIaBHAs
noarpynna (A-rpynna)» u «nobounas noarpynna (b-rpynmna)», manbie u
OOJBIIME TEPHUOJIbI, COOTHOCUTH OO0O3HAUEHHUS, KOTOPHIE HMEIOTCS B
tabnuie «llepuomuueckas cucrteMa XuMU4yeckux odnmemeHtoB J[. .
MeHnneneeBay ¢ 4YHUCIOBBIMH XapaKTEPUCTUKAMHU CTPOCHHUS aTOMOB
XUMHUYECKUX DJIEMEHTOB (COCTaB W 3apsj siipa, o0IIee YUCIO JIEKTPOHOB
U pacrpeiesieHue UX Mo 3JIEKTPOHHBIM CIIOSIM);

« KJTacCU(PUIIUPOBATh XUMHUUYECKHE DJIEMEHTBhI, HEOPraHWYECKHUE BEIECTBA,
XUMHUYECKUE peakiuu (10 YMCIy W COCTaBY YYacCTBYIOIIMX B pPEaKIUU
BEII[ECTB, M0 TETIOBOMY (D PeKTy);



* XapaKTepu30BaTh (OMMCHIBATh) OOIIME XHWMHUYECKUE CBONCTBA BEILIECTB
Pa3IMYHBIX KJIACCOB, NOATBEPIKIAsl ONMCAHUE IPUMEPAMH MOJIEKYJIIPHBIX
YPaBHEHUM COOTBETCTBYIOIINX XUMHUYECKUX PEAKIINN;

* IPOTHO3MPOBATh CBOMCTBA BEIECTB B 3aBUCHMOCTH OT UX Ka4ECTBEHHOI'O
COCTaBa, BO3MOXXHOCTH IIPOTEKAaHUsS XUMHUYECKHX IIPEBpAIlCHU B
Pa3JINYHBIX YCIIOBHSIX;

* BBIYUCJIATH OTHOCUTENIBHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MaccChl BEILECTB,
MacCOBYIO JIOJII0 XHMHYECKOTO 3JIEMEHTa MO0 (opMyJe COECIUHEHMUS,
MacCOBYIO0 [JIOJII0 BEINECTBA B pacTBOPE, IMPOBOAUTH PACUETHI 110
YPaBHEHUIO XUMHUYECKOU PEAKLINH;

* MPUMEHSTh OCHOBHBIE OTIEPAIlUU MBICTUTEIBHON JEATCILHOCTH — aHAIIN3 |
CHUHTE3, CpaBHEHHE, OO0O0OIIeHHe, CHCTeMaTHU3aIluio, KiacCHu(pHUKAIUIO,
BBISIBJICHUE TPUYUHHO--CIICJACTBEHHBIX CBS3EH — I M3y4YEHUs] CBOMCTB
BCIIECTB M XHMHYCCKHUX PEAKIMH, EeCTECTBCHHO-HAYYHBIE METOMIbI
MO3HAHUS — HAONIOJCHUE, W3MEPECHHE, MOJCITUPOBAHUE, SKCIICPUMCHT
(peanbHBIN 1 MBICJICHHBIN);

* CIIEJIOBATh MPaBUJIaM IMOJIb30BAHUS XUMUYECKON MOCYA0U U J1abOpaTOpPHBIM
o0opynoBaHuEM, a TakKe IMpaBuUjaM oOOpalieHusT C BEIIECTBAMH B
COOTBETCTBHM C WHCTPYKIMSAMH 10 BBITIOJHEHUIO JTA0OPATOPHBIX
XUMHUYECKUX OTBITOB 10 TMOJYyYEHUIO U COOMPAHUIO Ta3000pa3HBIX
BEIIECTB (BOJOPOJIa W KHUCIOPOJa), MPUTOTOBJICHUIO PACTBOPOB C
ONpPEAECIEHHON MAacCOBOM J0JIEM PACTBOPEHHOIO BEILECTBA, MJIAHUPOBATH
U TIPOBOJIUTh XUMUYECKHUE DKCIEPUMEHTHI 10 PACIO3HABAHUIO PACTBOPOB
HIeJI0YeH W KHUCJIOT C MOMOIIbI0 MHIMKATOPOB (JTaKMyc, QpeHONI(TaNeHH,
METWJIOPaHX U APYTHE).

K koniy o0yueHnus B 9 kjacce npeaMeTHbIE pe3ysIbTaThl Ha 0a30BOM ypOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

* pacKpbIBaTh CMBICJ OCHOBHBIX XWMHMYECKHUX TIOHATUH: XHUMWUYECKUU
JJIEMEHT, aTOM, MOJIEKYJa, WOH, KaTHOH, AaHWOH, IIPOCTOE BELIECTBO,
CJIO)KHOE€ BEIIECTBO, BAJICHTHOCTb, JJIEKTPOOTPULATEIBHOCTh, CTENEHb
OKHUCJICHHS, XUMUYECKasl peaKUusi, XUMUYECKasl CBSI3b, TEIIOBOM 3 PexT
peakiuu, MOJb, MOJSIPHBIH  00BEM,  pacTBOpP,  DJIEKTPOJIUTHI,
HEJJICKTPOJIUTHI, JJIEKTPOIUTHYECKAS] IUCCOLUAMSA, PEAKUIUU HWOHHOIO
oOMeHa, KaTaJu3aTop, XHMMHYECKOE€ paBHOBECHE, OOpaTUMble U
HEOOpaTUMBbIE PEAKIMH, OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIE PEAKLNH,
OKHUCJIUTENb,  BOCCTAHOBUTEIIb,  OKHUCIEHME UM  BOCCTaHOBJICHUE,
aloTponus, aMm(pOTEepPHOCTh, XUMUYECKash CBSI3b (KOBAJCHTHAs, MOHHAS,
MeTajuInyecKas), KpUCTANIMYecKas peueTka, KOppo3us METaslioB,



CIUIaBbl, CKOPOCTh XUMHYECKOW pEaKUHUH, TMPEIeIbHO JOMyCTHUMAas
koHueHntpanus [IJIK BemiecTna;

* WUIKOCTPUPOBATh  B3aWMMOCBSI3b  OCHOBHBIX XHMMHWYECKUX TIIOHSATHU U
MIPUMEHSThH 3TU OHATHUA MPU ONMKMCAHUY BEIIECTB U UX MPEBPALLICHUI;

* ICIIOJIb30BaTh XUMHUUYECKYIO CUMBOJIMKY JIJIS COCTaBJIEHUsI (POPMYIT BEIIECTB
Y YPAaBHEHUU XUMUYECKUX PEAKIINN;

* ONIPENIETATh BAJICHTHOCTh M CTENEHb OKUCICHUS XMMHUYECKUX 3JIEMEHTOB B
COCOMHEHUSAX PA3JIMYHOTO COCTaBa, MPUHAJIEKHOCTh BELIECTB K
OnpenenéHHOMY KIIACCy COEOUHEHHM 1o (GopMynaM, BHA XUMHYECKOU
CBs3M (KOBaJCHTHas, WOHHAs, METAJUIMYECKas) B HEOPraHWYECKUX
COCJIMHEHHUSX, 3apsij MOHA M0 XUMHUUYECKOU (opmysie, XapakTep Cpeabl B
BOJIHBIX PACTBOPAX HEOPTraHWMYECKUX COCAWHEHUW, TUIl KPUCTALIAYECKOU
PELIETKA KOHKPETHOI'O BEILIECTBA,

* packpbiBaTh cmbica llepuonnueckoro 3akona J[. WM. MenneneeBa u
JEMOHCTPUPOBATh €r0 IIOHMMAaHHWE: OMNMUCHIBATH W XapaKTEPU30BaTh
Tabnuunyo Gopmy Ilepuoauyeckoil CHUCTEMbI XMMHUYECKHX DJIEMEHTOB:
paznuyaTh TOHATHUS «TJIaBHas moArpynna (A-rpymmna)» u «moOodHas
noarpynmna (b-rpynma)», manbie U OOJBIINE TEPHUOJBI, COOTHOCUTH
0003HayeHusl, KOTOpbIE MMEITCA B NEPUOJUYECKOM Tabiuue, C
YUCIIOBBIMU  XapAaKTEPUCTUKAMU  CTPOCHHUA  aTOMOB  XMMHYECKHX
JIEMEHTOB (CoCTaB M 3apsif sapa, OOINee YUCIO DIEKTPOHOB U
pacmpesiesieHue UX 10 DJIGKTPOHHBIM  CJIOSM), OOBICHATH 0OIIue
3aKOHOMEPHOCTH B U3MEHEHUU CBOMCTB AJIEMEHTOB U MX COCAUHEHHUH B
Mpeesiax MajiblX MEPUOJIOB M TJIABHBIX MOJATPYNI ¢ YYETOM CTPOCHUS HUX
aTOMOB;

« KJTacCU(PUIIMPOBATh XUMHUUYECKHE DJIEMEHTBhI, HEOPTraHWYECKHE BEIIECTBA,
XUMHUYECKUE peakiuu (10 YMCIy W COCTaBY YYacTBYIOIIMX B pPEaKIUU
BEII[ECTB, MO TEIJIOBOMY 3(P(HEKTy, M0 M3MEHEHUIO CTENEHEN OKUCICHUS
XUMHUYECKHUX DJIEMEHTOB);

* XapaKTepu30BaTh (OMHUCHIBATh) OOIME U CHEHUDUUECKUE XUMHYECKUE
CBOMCTBA MPOCTBIX M CJOXHBIX BEIIECTB, NOATBEPKIAasi OINUCAHUE
pUMepaMHl MOJIEKYJISIPHBIX M HOHHBIX YPAaBHEHH COOTBETCTBYIOLIUX
XAMUYECKUX PEAKIIHI;

* COCTaBJISITh YPABHEHHUS AJIEKTPOJUTUUECKON AUCCOUMAIMN KUCIIOT, IIEJI0UEn
U COJICH, TIOJIHbIE M COKpAIIEHHBIC YPaBHEHUS PEaKIuii HOHHOTO OOMEHa,
YPaBHEHHUSI PEAKLHM, MOATBEPKIAOIIUX CYLIECTBOBAHUE T'€HETHUYECKOU
CBSI3U MEX/y BEIIECTBAMHU PA3JIMYHBIX KJIACCOB;



* pacKpbIBaTh  CYIIHOCTb  OKHUCIUTEIbHO-BOCCTAHOBUTENBHBIX  PEAKIIM
MOCPEJICTBOM COCTABIICHUSI DJIEKTPOHHOTO OajaHCca 3TUX PeaKIuid;

* MPOTHO3WPOBATh CBOWCTBA BEIMIECTB B 3aBUCHMOCTA OT WX CTPOCHUS,
BO3MOYKHOCTH TMPOTEKAHUSI XUMHUYECKHX TMPEBPAIICHUNA B Pa3IUYHBIX
YCIIOBHUSIX;

* BBIYMCJISITh OTHOCHTEIBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MAacChl BEIIECTB,
MacCOBYIO JIOJII0 XHUMHUYECKOrO D3JEMEHTa M0 (QopMylie COEIUHEHUS,
MacCoOBYIO [IOJIIO BeIlleCTBA B pacTBOpE, MPOBOAUTH pPacUEThl IO
YPaBHEHUIO XUMUYECKOMN PEaKITny;

- coOMIOAaTh MpaBuia MOJIb30BAHUSI XMMUYECKON MOCYA0i U 1ab0paTOpHbIM
o0opyZoBaHUEM, a TakXkKe IMpaBuja oOOpalleHusi C BeEIIeCTBAMH B
COOTBETCTBHM C HWHCTPYKIMSAMH 10 BBITIOJHEHUIO JTA0OPATOPHBIX
XUMUYECKUX ONBITOB IO TOJYYEHHI0O MU COOMPAHUIO Ta3000pa3HBIX
BEIECTB (aMMHaKa 1 YTIIEKHUCIIOTo ra3a);

« MPOBOJIUTH PEAKIMHU, MOATBEPKIAIOIINE KAUeCTBEHHBIA COCTaB Pa3IMUHbIX
BEIIIECTB: PACIIO3HABATh OMBITHBIM ITyTEM XJIOPHI-, OpPOMHUI-, HOIU-,
kapOonat-, Qocdar-, cunmukar-, cyinbdar-, THUIPOKCUA-UOHBI, KATHOHBI
aMMOHHUSI MU HMOHBI W3YYEHHBIX METAJIJIOB, MPUCYTCTBYIOIIUE B BOJHBIX
pacTBOpax HEOPTraHUYECKUX BEIICCTB;

* MPUMEHSITh OCHOBHBIE OTICPAIIMHA MBICTUTEIIBHON JEATEIPHOCTH — aHAIN3 |
CUHTE3, CpaBHEHHME, O0O0OOIlEHHe, CHUCTEeMATU3allMI0, BBISIBJICHUE
MPUYUHHOCIIEACTBEHHBIX CBS3€H — I U3YYCHHUS CBOWMCTB BEIIECTB U
XUMUYECKUX pEaKlUil, €CTEeCTBEHHO-HAYYHBbIC€ METOJbI TO3HAHUS —
HaOMoIeHNe, M3MEPEHHEe, MOJACIMPOBAaHNE, HKCIEPUMEHT (peabHbIA |
MBICJICHHBIN).



TEMATHUYECKOE IINTAHUPOBAHHUE 8 KJIACC

HaumMmeHnoBaHnue KoaunuyecTBO 4acos DopMHUpOBaHHE
Ne pasesioB U TeM KonTpoanbre IpakTuseckie ¢yHkumonanpuoii | J'IeKTPOHHEBIE (HdpOBELIe)
n/n NporpaMMmbl Bcero rPaMOTHOCTH o0pa3oBaTe/bHbIE PeCypPChl
padoThI padoThI
Pa3nean 1. [lepBoHayanbHble XUMUYECKHE OHATHS
dopMupoBaHue
LEITOCTHOTO
MHPOBO33PEHHUS
JImunocTHOE,
XuMUs — BaKHas JKU3HEHHOE
obacThb caMOOIIpeIeIIeHUE
11 €CTECTBO3HAHUS U 5 0 ) (dhopMupoBaHue ) Bu6nuorexa [JOK
IPAKTHYECKOH KOMMYHHKaTHBHOH https://m.edso0.ru/7f41837¢
JIeSITENNbHOCTH KOMIIETEHTHOCTH B
YelioBeKa OOIICHUH CO
CBEPCTHUKAMHU B
nporecce
o0pa3oBaTenbHOI
JIeSITENTbHOCTH.
dopMupoBaHUE
yMeHHs paboTaTh
CaMOCTOSITEIIBHO.
Bemecrsa n OrcranBaTh MHCHHE H
1.2 XUMHYECKHE 15 1 0 TMO3HUITHIO. Brbmiorera [IOK
peaKIHH Toaroroska https://m.edso0.ru/7f41837c
oOygarommxcs K
MOCETYIOIEH

npodeccnoHaTbHON
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JESATENBHOCTH T.K. K
Pa3HbIM BUAaM
JESATEIBHOCTH CBSA3AHbI
CO 3HAHHEM
OKpY>Karollen cpeJibl

Hroro no pasneny

20

Pasznen 2

. Baxxnem

HeE NMPEACTABUTEC/IN HEOPraHUYECCKUX BCIIECTB

2.1

Bonopoxa.Ilonstue
0 KHMCJIOTaxX M COJISIX

dopMHpOBaHUE
LIEJIOCTHOT'O
MUPOBO33PEHUS
YMmenue
KOPPEKTUPOBATH CBOU
eHCTBUS
OTHOCHUTEJIBLHO
3aJJaHHOT'0 dTaJ0Ha
YMeHue olieHUBaTh
CaMOCTOSTEIIbHYIO
paboty

bubmorexa [JOK
https://m.edsoo.ru/7f41837c
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ITorumanne n
OCO3HaHHE
CJIO)KHOCTH CTPOEHUS
KUBBIX OPTaHU3MOB,
Boma. PacTBopEL. OpPMHPOBaHUE
[Tonsitue 06 P 5 1 1 I(?OAIZMyII{)I/IKaTHBHoﬁ bubmunorexa [JOK
https://m.edsoo.ru/7f41837¢c
OCHOBAHMAX KOMIIETEHTHOCTH B
00LIIEHNH CO
CBEPCTHUKAMH B
rporecce

o0OpazoBarenbHON
NeSATSIIEHOCTH

dopMupoBaHue
YMEHUN CIyIIaTh
COOTBETCTBUU
LETIEBOM

Boznyx. Kucnopoga. YCTaHOBKOM.

[TousiTre 06 6 0 0 dopMupoBaHue
OKCHAAX II03HABaTEJIbHBIX
MOTHBOB Ha OCHOBE
MHTEpEca K U3YUYEHHUIO
HOBBIX IS Y4al[UXCsI
00BEKTOB

bu6mmoreka [IOK
https://m.edsoo.ru/7f41837c
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dopmupoBaHue

MHPOBO33DEHHUS
CBSI3aHO C
OCHOBHBIE KJIACCHI 3KOJIOTHYECKHM
24 HEOPTraHUYECKHUX 11 BOCIIUTAHUEM Bubmaorexa IIOK
' o ’ https://m.eds00.ru/7f41837c
COeIMHEHN LIEHHOCTHBIM
OTHOILIEHUEM K
KUBOMY MUPY U
OKpY’KaroIlel cpese.
Utoro no pazneny 30

Pa3nen 3. [lepuoanueckuii 3axon u Ilepuoauyeckas cucrema xumudeckux 3j1emeHToB /I. . Menaesneena.

CTpOEHI/Ie aToMOB. XMMHYECKasi CBsA3b. OKHCIUTEILHO-BOCCTAHOBUTEIbHbIE pPe€aknumn

Ilepuonnueckuii YMeTh 0cO3HABATh
3aKOH U CBOU UHTEPECHI,
Ilepronnueckas HAXOIWUTh U U3y4aThb B Bu6miorexa IIOK
3.1 cucremMa ! Y4eOHHMKaX 10 PA3HBIM | hiine://m.eds00.ru/7f41837¢
XUMHNYCCKUX npeamMeTam
sneMenToB [. W. MaTepuabl,
Mennene-eBa. AMEIOIINE

Crpoenue atoma

OTHOIICHHUEC K CBOUM
HHTEpecaM.
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dopmMupoBaHUE
M03HABATEJbHBIX
HAaBBIKOB yYallluxcs,
YMEHHI
CaMOCTOSITEIIEHO
KOHCTPYHPOBAaTh
XuMHYecKas CBSI3b. CBOM 3HAHMS,
3.2 OKHCTUTENIEHOBOCCTAHOBUTEIbHBIE 8 0 OpPUEHTHPOBATHCS B bubnnorexa LOK
https://m.edsoo.ru/7f41837c
peakiuu MH(POPMATMOHHOM
MIPOCTPAHCTBE,
pa3BuTHE
KPUTHUYECKOTO U
TBOPYECKOTO
MBIIILICHUS.
bu6mmoreka [JOK
Hroro mo pasnery 15 https://m.edsoo.ru/7f41837¢
bu6mmorexa [IOK
Peseperoe Bpems 3 0 https://m.edsoo.ru/7f41837¢
OBIIEE KOJIMYECTBO
YACOB I10 68 5
I[MPOT'PAMME
9 KIIACC
KonuyecTBo yacos ®opmupoBaHue DJIEeKTPOHHBIE
Ne HaumenoBanue (GyHKIMOHAILHOM (uudpossie)
o/ pa3/iesioB U TeM Beero Konrpoabnbie | IlpakTuyeckne | rpamoTHoOCTH oGpa3oBaTeabHbIE
nporpamMmel padoTbI padoThbI pecypcbl
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Pa3nes 1. BemecTBO 1 XMMHYeCKHe peaKIIuH

dopMupoBaHue
MPEJCTaBICHUN O €JUHCTBE
TosToperue 1 IIPUPO/BI Ha OCHOBev
1 yriy6enne 3HaHmil 5 . CPaBHEHMSI paCTEHUU Bu6muorexa LIOK
OCHOBHBIX Pa3/IelioB PasHBIX IDYILIT 1 https://m.edso0.ru/7f41a636
Kypea 8 Kmacca YCTAHOBJICHUS
YCIIOKHEHHUS B UX
pa3sBUTHU
dopMupoBaHue
OcHoBHbIE UHTEpeca u
19 3aKOHOMEPHOCTH 4 0 J0003HATENBHOCTD K | bubnuoreka [{OK
XUMHUYECKHUX U3Y4YEHUIO npupozsl | https://m.edsoo.ru/7f41a636
peakuuit METOJIOM  €CTECTBEHHBIX
HayK
®opMupoBaHue
OCO3HAaBaTh €JUHCTBO U
DNEeKTpONIUTHYECKAs LIETOCTHOCTD
JUCCOLIAITHS.
13 XuMuyeckue 8 1 ggg}g(}ifii;og: P bubmorexa [JOK
https://m.edsoo.ru/7f41a636
pcaxnuu B ITO3HABAEMOCTH U
pacTBopax 00BSCHUMOCTH Ha OCHOBE
JIOCTUKEHUN HAYKH.
Hroro no pazneny 17

Pasznen 2. HeMeTa/JIbI M HX cOeTMHEHHUS
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O6mas

dopmMupoBaHue
XapaKTePUCTHKA
LIEJIOCTHOTO
21 XUMHYECKUX IO — bubmuoreka [JOK
' 3JIEMEHTOB p p https://m.edso0o.ru/7f41a636
JIMYHOCTHOE, KU3HEHHOE
VI Arpynmsl.
CaMOOTIpe/ICIICHUE
I'amorens!
O6mas YMeHue o1eHHBATh
XapaKTEPUCTHKA CaMOCTOSITENIbHYIO paboTy
29 XUMHHCCKHIX bu6mmorexka [IOK
' SJICMCHTOB https://m.edsoo.ru/7f41a636
VIArpynmer. Cepa u
€€ cCoeqUHEHUS
dopMHUpOBaHUE
OOmas
[IEJIOCTHOTO
XapaKTePUCTHKA
MHUPOBO33pEHHUS Y MEHUE
XAMHYECKUX
KOPPEKTUPOBATh CBOU bubnnoreka [JOK
2.3 JIGMEHTOB = https://m.edso00.ru/7f41a636
VArpymmer. Asor, JIEUCTBUSI OTHOCUTEIHHO 41T, :
docdop u ux 3aJaHHOT0 YTAJIOHA
COCIMHEHMUS
Oomas Ycrpausath 3¢ eKTUBHBIE
XapaKTepUCTHKA TPYNIOBLIE 0OCYXICHUS U
XAMHUYECKHUX obecreunBaTh 0OMEH
24 3JIECMEHTOB 3HAHUSIMU MEXY bubnmorexa [IOK
IV ArpymmsL. YICHAMH TPYIIIBI IS https://m.edso0o.ru/7f41a636

Yraepon u KpeMHHI
1 UX COCOINHCHUA

NpUHATHS 3D PEKTUBHBIX
COBMECTHBIX pEHICHUI
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Htoro mo pazneny 25

Pazgen 3. MeTaauabl M HX COeIUHEHUA

3.1

OO011ne cBolicTBa
METAJIOB

YMeHue BeIpakaTh CBOU
MBICJIH M CIIOCOOHOCTH
BLICJIYH_II/IBaTB
cobeceqHUKA, IOHUMATh
€ro TOYKY 3pCHUS,
HpI/I3HaBaTI) HpaBO
JPYTOTO YeJIOBEKa Ha HHOE
MHCHHUC

bu6mmoreka [IOK
https://m.edsoo.ru/7f41a636

3.2

Baxneiinie
METaJUIBI U UX 16 1
COEUHEHUS

YMenue pabotath B
TPYIIIIE C BEIITOJIHEHUEM
Pa3IMYHBIX COIUATBHBIX
poJieid, IPeACTaBIATh U
OTCTauBaTh CBOM B3TJIS/bI
1 yOexkJIeHusl, BECTH
JUCKYCCHIO

bubmuorexa [JOK
https://m.edsoo.ru/7f41a636

Hroro 1o pasneny 20

Paznen 4. Xumus 1 oKpysKamomas cpeaa
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VYMeHue ocBauBaTh
MPUEMBI ICUCTBUN B

BemecrtBa u HECTaHIAPTHBIX
4.1 MaTepuaibl B )KU3HU 3 CUTYaIUsX, OBJIAJCBATh bubnunorexa LIOK
YelloBeKa OBPUCTHYECKUMHU https://m.edsoo.ru/7f41a636
METOJIaMH PEIICHUS
pooiem
Hroro no pasneny 3
bubnuoreka [{OK
FesepBHOC BpeM 3 https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO 63

YACOB I10 ITPOTPAMME
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HOYPOYHOE IIVTAHUPOBAHUE 8 KJIACC

Kosun4yecTBo 4acoB JJIeKTPOHHBbIE
Ne Ipodopuentannonna | UHPpoBEIE
n/ Tema ypoka Bcer KoHTpoJibHBI IIpakTHyecku sl padora 00pasoBaTenkHLIe
n 0 e padoThI e padoThI pecypcenl
IIpenmet xumuu. Posb
1 XUMHH B KU3HHA 1 0 0 bubaunoreka LIOK
genosexa. Tena u https://m.edsoo.ru/ff0d210c
BEIIICCTBA
IMousatue o MeTomax bu6mmoreka [IOK
2 MO3HAHUS B XUMUHU 1 0 0 https://m.edsoo.ru/ff0d227e
[IpakTuueckas pabora Ne
1 «IIpaBuna paboTsl B
; n1abopaTopuu U NpUEMBI . 0 0 Bu6miorexa [OK
obpareHus ¢ https://m.edso0.ru/ff0d23dc
1a00pPaTOPHBIM
000pyTI0BaHUEM»
YucTele BellecTBa U
4 cmecu. Crioco6b! 1 0 0 brbnmorexa IOK
pasleNenns cMeceit https://m.edsoo.ru/ff0d26ca
[IpakTuueckas pabora Ne
2 P
5 cMecei (:1aagr211 eﬁi}éﬂz 1 0 0 bubmorexa [JOK
p pv https://m.edsoo.ru/ff0d28c8
OYHCTKHA TIOBapEHHOM
COJIN)»
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bubmuoreka [JOK

6 ATOMEI  MOTIEKY 151 https://m.edsoo.ru/ff0d2a6c
XUMHUYECKUE 3TIEMEHTBHI.

7 3HaKu (CHMBOJIBI) Bubmmoreka IIOK
XMMH9ECKHX SIEMEHTOB https://m.edsoo.ru/ff0d2be8
[Ipocteie u cnoxHbIE bubnnorexa [HOK

8 BEIIECTBA https://m.edsoo.ru/ff0d2a6c
ATOMHO-MOJIEKYJISIPHOE bubnuoreka [IOK

9 y4EeHHE https://m.edso0.ru/ff0d2d50
3aKOH MOCTOSHCTBA
COCTaBa BEILIECTB.

10 Xumuueckas Gpopmyrna. bubmmorexa [IOK
BajieHTHOCTH AaTOMORB https://m.edsoo.ru/ff0d2eae
XUMHUYECKHX 3JIEMEHTOB
OTHOCHUTENBHAS ATOMHAs

11 macca. OTHOCHTEIbHAS bubmorexa [OK
MOJIEKyJISIHast Macca https://m.edsoo.ru/ff0d323c
MaccoBas noins

12 XUMHYECKOTO DJIEMEHTA B Bubsmoreka [OK
COCTMHEHNN https://m.edsoo.ru/ff0d350c

13 KonuuecTBo BelecTna. bubmuoreka [JOK

Mons. MonsipHas Macca

https://m.edsoo.ru/ff0d5230
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dusnueckue u

14 XMUMHUYECKHUE SBICHUS. Bubmmoreka IIOK
XuMHuecKas peakiyst https://m.edsoo.ru/ff0d37fa
[Ipyu3Haku u  ycioBus

15 POTEKaHHS bubnmoreka [JOK
XUMHUUECKHX PeaKiii https://m.edsoo.ru/ff0d3al6
3aKOH COXpaHEHHS MacChl

16 BEIECTB. XUMHUECKHE bub6mmorexa IIOK
ypaBHEHHS https://m.edsoo.ru/ff0d3b88
Brraucnenns KoJIm4yecTBa,

17 MAacCHI BEISCTBA I10 Bubmorexa [TOK
YPaBHCHHAM XUMUICCKHX https://m.edsoo.ru/ff0d5708
peaKkuuit
Knaccudukarms
XUMUYECKHUX PeaKLnun

18 (coeMHeHMS, 3HAKOMCTBO C bubnnoreka [JOK
pa3i0XKeHUs, 3aMELIEHNUs, npogeccueit XuMuK https://m.edsoo.ru/ff0d3f34
obMmeHa)

M. B. JlomoHOCOB —

19 YUEHBIN-DHUUKIIOTEIUCT. Bu6muotexa [JOK
O606uieHue 1 https://m.edsoo.ru/ff0d40c4
cUCTeMaTH3aIus 3HaHui
KonTtponsHnas padora Nel

20 o TeMe «BerecTsa u bubmmorexa [IOK

XUMHYCCKUC PCAKIIUN

https://m.edsoo.ru/ff0d4290
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21

Bo3ayx — cmech rasos.
Cocras Bo3ayxa.
Kucnopon — snemenT u
npoctoe BeuiecTBo. O30H

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d448e

22

duznyeckue u
XHUMHUYECKHE CBOMCTBA
KHCIIOpoJia (peaKiuu
OKHCJICHUS, TOPEHHE).
ITousTre 00 okcHaax

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d4614

23

Crioco0b! moryueHust
KHCJIOpo/ia B
nabopaTtopuu u
MPOMBIIIJICHHOCTH.
IIpumenenne kuciopoaa

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d497a

24

TennoBoil s ekt
XUMUYECKON PEAKIINH,
MOHSITHE O
TEPMOXUMHUYECKOM
YpaBHEHUH, IK30- U
SHIOTEPMHUYECKUX
peakuusax

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d4790

25

TormBo (HepTh, yroib u
MeTaH). 3arps3HeHue
BO3JlyXa, CIIOCOOBI €ro
IPEIOTBPALLICHUS

bubnmoreka [JOK
https://m.edsoo.ru/ff0d4c4a
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[IpakTuyeckas pabora Ne
3 no teme «llonydyenue u

bu6mmoreka [IOK

26 cobupaHne KHCIOpoJa, https://m.edsoo.ru/ff0d4ae2
W3y4EHUE €TI0 CBOHCTBY
Bonpopong — snemeHT u

27 MIPOCTOE BEILIECTBO. bubnnorexa LIOK
H https://m.edso0.ru/ff0d4ddo

axX0XJICHHUE B TIPUPOJIC

dusnveckue u
XUMHUYECKHE CBOMCTBA Bu6orexa LIOK

28 Bojlopoa. [Ipumenenue https://m.edsoo.ru/ff0d4dd0
BOJZIOpO/A
[TonsTHE O KHCIOTAX U bubmuorexa [JOK

29 COTISIX https://m.edso0.ru/ffod50d2
CniocoOsbI monydeHus bubnmnoreka [JOK

30 BOJIOpOJia B TabopaTtopuu https://m.edsoo.ru/ff0d4dd0
[IpakTuueckas pabora Ne
4 o Teme «llomyuenue u Bu6mmoreka [JOK

81 | co6upannue Bonopona, https://m.eds00.ru/ff0d4f42
W3Y4YEHUE €r0 CBOMCTBY»

2 MounsipHblii 00BEM ra3oB. bubnnorexka [JOK

3akoH ABoraapo

https://m.edsoo.ru/ff0d542e
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Borauciennss  00bEMa,
KOJINYECTBA BEIIECTBA

33 rasa 1o ero U3BeCTHOMY bubauorexa [IOK
KOJINYECTBY  BEIIECTBA https://m.edsoo.ru/ff0d55a0
WM 00BEMY
Brraucnenust 006€M0B
ra3oB 10 YPAaBHEHHIO

34 peaKIuu Ha OCHOBE bubnuorexa [JOK
3aKOHA 00BEMHBIX https://m.edsoo.ru/ff0d5708
OTHOIICHU! T'a30B
dusnyeckue u

35 XHMHYECKHE CBOMCTBA bu6moreka LIOK
BOJIBI https://m.edsoo.ru/ff0d587a
CocraB OcCHOBaHMIA. bubnuoreka [IOK

36 [TonsTre 06 MHAMKATOpPaAX https://m.edsoo.ru/ff0d59e2
Boga kak pactBopuTens.
Hacpiennsie

27 HEHACHIIICHHBIC Bu6morexa LIOK

pactBopbl. MaccoBast
JI0JIsl BEIIECTBA B
pacTtBope

https://m.edsoo.ru/ff0d5b40
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[IpakTrueckas padota No
5 no Teme

«IIpuroroBiieHue

38 pPacTBOpPOB ¢ bubnuroreka [JOK
orpeeaéHHON MacCOBOM https://m.edsoo.ru/ff0d5eba
JI0JIEN paCTBOPEHHOIO
BEII[ECTBAY
KonTponbhas pabora

39 No2 o teme «Kucnopoj. bubnuoreka [IOK
Boxopoxn. Boga» https://m.edsoo.ru/ff0d6342
OKcHbI: COCTaB,

40 Kiaccudukanus, bu6mmorexa [IOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
ITony4yenue u

" XUMUYECKHUE CBOKCTBA Bu6miorexa IIOK
KHCTOTHEIX, OCHOBHBIX H https://m.edsoo.ru/ff0d664e
aM(pOTEpPHBIX OKCHIOB
OcCHOBaHUS: COCTAB,

42 Kiaccudukanus, bu6mmorexa [IOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
[Tonyuyenue u

43 XUMHYECKHUE CBOMCTBA bubnmoreka [JOK
OCHOBAaHUHI https://m.edsoo.ru/ff0d67ca
KucnoTsl: cocras,

44 KJIaCCU(pUKAIIUS, bubmuoreka [JOK

HOMEHKJIaTypa

https://m.edsoo.ru/ffOdfee2
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[Tonyuenue u

45 XUMHYECKUE CBOMCTBA bubuorexa TIOK
KUCIIOT https://m.edsoo.ru/ffOdfee2
Comu (cpennue):
HOMEHKJIATypa, CIOCOOBI bu6morexa [HOK

46 L e —— Zttps.//m.edsoo.ru/OOad947
CBOMCTBaA -
[TpakTrueckas padota No
6. Pemenue
AKCTICPUMECHTAIBHBIX Bu6moreka LIOK

47 3a1a4 I10 TCMe https://m.eds00.ru/00ad9b7
«OCHOBHBIE KJIACCHI c
HEOPTaHUUYECKUX
COETUHEHUIN)
I'eneTnueckas
CBSI3b MEXIY bubnmnoreka [JOK

48 KJaccaMu https://m.edso0.ru/00ad9a5
HEOPTaHUYECKUX 0
COCIMHEHU I

606 bubnmoreka [JOK

49 OBobmenne u 3 https://m.eds00.ru/00ad9ch
CHCTEMAaTH3alMs 3HAHUH 2
KonTtponbHas padota Ne3

- o TeMme "OCHOBHBIE Bu6smorexa LIOK

KJIACChl HEOPTaHMYECKUX
coenuHeHun"

https://m.edso0.ru/00ad9ela



https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9e1a

IlepBbie MONMBITKH
Kiaccuukanum

51 XHUMHUYECKHUX 3JIEMEHTOB. bubanoreka IIOK
TTOHSITHE O TpyIIIax https://m.edsoo.ru/00ad9ffa
CXOJTHBIX JIEMEHTOB
[leproanueckuii 3aKoH 1 bubmumoreka [IOK

52 [Tepuonuueckas cuctema https://m.edsoo.ru/00ada52c
XUMHUYECKUX DJIEMECHTOB
J1. 1. MenneneeBa
[Iepuonsl, rpynisl, bubnnorexa [HOK

53 IOATPYIIIIBI https://m.edsoo.ru/00ada52c
CtpoeHnue aToMOB. bubnuoteka [JOK

54 CocraB aTOMHBIX sJ1Ep. https://m.edsoo.ru/00ada34
H30TOIEI 2
CtpoeHue 2IIeKTPOHHBIX
000JI04€K aTOMOB

55 3TIEMEHTOB bu6mmoreka [IOK

. https://m.edsoo.ru/00ada6bc
[Tepuoanueckoit cuCTEMbI
J1. 1. MenneneeBa
XapakTepuctuka
XUMHUYECKOTO dJIEMEHTA BuGnnorexa [IOK
56 110 €ro MOJIOKEHHUIO B https://m.edsoo.ru/00ada82

IIepuonnueckoii cucreme
J. . MenneneeBa

4
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3HaueHue
[Iepuoanueckoro 3akoHa
JUIS pasBUTHUSA HAYKHU U

bu6mmoreka [IOK

7
> npaxtuky. JI. 1. https://m.edsoo.ru/00ada96e
MeneneeB — y4EHBIN,
Mearor ¥ rpaxaaHuH
DIEKTPOOTPULIATETHHOCT
58 b aTOMOB XHMHUYECKHX BH6J.IH0TeKa [OK
3TeMEHTOB https://m.edsoo.ru/00adaab8
Honnas xuMmu4aeckas bu6mmoreka [IOK
59 CBSI3b https://m.edsoo.ru/00adac34
KoBasienTHas nonsipHas bubnnorexka [JOK
60 XAMHYECKas CBS3b https://m.edsoo.ru/00adaab8
KoBasneHnTHas HenossspHas bubnuoreka [IOK
61 XUMHUYECKas CBSI3b https://m.edso0.ru/00adaab9
bu6mmoreka [JOK
62 CreneHb OKHCIICHHAS https://m.edsoo.ru/00adae28
OKHUCIUTEIbHOBOCCTAHOBUTEIIHLHBIE bubmuorexa [JOK
63 peaxkuuu https://m.eds00.ru/00adb07
6
bubmuorexa [JOK
64 OKHUCIIATENN U BOCCTAHOBUTEIIH https://m.edso00.ru/00adb07

6
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Kontpoinbnas padora No4 o teme
«CTpoeHue aroma. XUMUYECKas bubmorexa [OK
65 CBSI3BY 1 1 0 gttps://m.edsoo.ru/OOadb48
PesepBublii ypok. O06o0meHue u bubmumoreka [IOK
66 CUCTEMaTH3ALMs 3HAHUM 1 0 0 https://m.eds00.ru/00adb33
c
PesepBublit ypok. O0001IeHNE U bubnnoreka [JOK
67 CHCTEMaTH3aLUs 3HAHUM 1 0 0 https://m.edso0.ru/00ad9ch
2
PeszepBublil ypok. O6001IEHNE 1
68 CUCTEMATH3allUs 3HAHUI 1 0 0 brbmmorexa LIOK
https://m.edsoo.ru/ff0d61c6
OBUIEE KOJIMYECTBO
YACOB I10 IPOTPAMME 68 4 4
9 KJIACC
KosmmuecTBo yacos DJIeKTPOHHbIE
Ne Mpodopuentannonnas = WPpoBbIe
o/ Tema ypoxa Beero Koutpoabubie | IlpakTuueckue pabora oOpa3oBaTeIbHbIE
padoThbI padoThbI pecypcbl
[Iepnonrueckuit 3aKoH.
1 [Iepuognueckas cucrema 1 0 0 Bu6mnorexa LIOK
XAMHYECKUX IJIEMEHTOB https://m.edsoo.ru/00adb59e
J. . MenneneeBa
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3aKOHOMEPHOCTH B
M3MEHEHUHU CBOWCTB
XUMHYECKHX 3JIEMEHTOB
MEPBBIX TPEX MEPHOJIOB

bu6mmoreka [IOK
https://m.edsoo.ru/00adb6b6

Knaccudukanus u
HOMEHKJIaTypa
HCOPTaHNYCCKUX
BEIIIECTB

bu6mmoreka [IOK
https://m.edsoo.ru/00adb7e2

Bunbl xumndeckoi cBsA3u
W TUIIBI KPUCTAJTINIMNICCKUX
peLEToK

bubmuorexa [JOK
https://m.edsoo.ru/00adbac6

KontponsHast padora Nel
1o reme «IloBropenue u
yriyoJieHue 3HaHU!
OCHOBHBIX Pa3/ieoB
Kypca 8 Kiacca»

Knaccudukanus
XUMHYECKHUX PEAKIIHiA 1O
Pa3TUYHBIM TPU3HAKAM

bubmuorexa [JOK
https://m.edsoo.ru/00adbch0

[IoHsiTHE O CKOPOCTH XUMUYECKOMN
peakuuu. [IoHsTHE O TOMOTEHHBIX

U TCTCPOTCHHBIX PCAKIIUAX

bubnmoreka [JOK
https://m.edsoo.ru/00adbe9a
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ITousaTHe 0 XMMHUUECKOM
PaBHOBCCHUHU. CDaKTOpBI, BJIIMAOIINUC
Ha CKOpPOCTb XHUMHYECKOH p€akuuu

bu6mmoreka [IOK

8
U TI0JIOJKEHNE XMUMHUYECKOTO https://m.edsoo.ru/00adc28c
paBHOBeECHUS
OKHUCIUTEIFHOBOCCTAHOBUTEIBHBIE

9 peaKuuy bu6mmoreka [IOK

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

Teopust SIEKTPOTUTHICCKOM

10 muccouuanuu. CUIIbHBIE U CIa0bIe Bu6morexa IIOK
SJICKTPOJIATHI https://m.edsoo.ru/00adcd68
HoHHbIE ypaBHEHHS peakIui bubnnorexka [JOK

11 https://m.edsoo.ru/00add448
XUMHYECKHE CBOMCTBA KUCJIOT U
OCHOBAHUH B CBETE MPEACTABICHUI

12 00 JIEKTPOJINTHYECKOM bub6mmorexa IIOK
JMCCOIMALIHH https://m.edsoo.ru/00add5d8
XUMHYECKHE CBOMCTBA COJIEN B

13 CBETE Mpe/CTaBICHHUI 06 brbmorexa HOK

https://m.edsoo.ru/00add8b2

AJIEKTPOJIUTHYECKON
JUCCOLIMAIIUU
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[TonsTue o ruaponuse

bubmuorexa [JOK

14 coyen https://m.edsoo.ru/00add9d4
0O0001eHEe 1 bu6mmoreka [IOK

15 CUCTEMAaTH3aIMA 3HaHUI https://m.edsoo.ru/00addd12
[TpakTudeckas padora No

16 1. «Pemenue bu6mmoreka [IOK
AKCTIEPUMEHTAIIbHBIX https://m.edsoo.ru/00addbfa
3amau»
KonTponbnas padota No2
10 TEME

17 ((:‘)HCKTpOHI/ITI/IquKaH Buoauorekxa HOK
JIMCCOITHAITHS. https://m.edsoo.ru/00addecO
XUMUYECKUE PEAKIIUU B
pacTBopax»
OO01mas xapakTepucTHKa

18 raJloreHoB. XMMHYECKHE Bu6anorexa LIOK
CBOJICTBa Ha pUMepe https://m.edsoo.ru/00addfe2
xJjopa
Xnopoogopoa. ComnsiHast

19 KHCJIOTa, XUMHUYECKHE Bu6nuorexa [IOK
CBOWCTBA, MOJyYCHHE, https://m.edsoo.ru/00ade104
MIPUMEHEHNE
[TpaxTiueckast paborta Ne

20 2 no teme «llomyuenne Bu6mnorexa LIOK

COJISTHOM KHUCJIOTHI,
M3y4EHHE €€ CBOMCTBY»

https://m.edsoo.ru/00ade348
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Bruucnenus no

YPaBHCHUAM XUMHYCCKUX

bubmuoreka [JOK

21 peaKIHii, €CITH OIMH K3 https://m.eds00.ru/00ade488
pEeareHToB J1aH B U30BITKE
OO0m1as XxapakTepucTUKa bubmuorexa [JOK

22 31eMeHTOB VIA-rpynmsl https://m.edsoo.ru/00ade64a
AmoTponHbie
MOU(PUKAIIH CEPHI.

’3 Haxoxq{eHI/ie Cephl U €€ Bu6muorexa [JOK
COCAMHCHNN B IIPUPOAC. https://m.edsoo.ru/00ade64a
XUMHUYECKUE CBOWCTBA
CepbI
CepoBoaopoj1, CTpOEHHUE,

24 busmaeckue u bubmuorexa [JOK
XUMITIECKHE CBOMCTRA https://m.edso0.ru/00ade802
Oxkcuppl cepol. CepHas

o KHUCTI0Ta, GPUBNYECKUE U Butmmoreka [JOK

XUMUYECKHUE CBOWCTBA,
IIPUMEHEHHE

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



https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00adea28
https://m.edsoo.ru/00adea28
https://m.edsoo.ru/00adea28
https://m.edsoo.ru/00adea28
https://m.edsoo.ru/00adea28
https://m.edsoo.ru/00adea28
https://m.edsoo.ru/00adea28
https://m.edsoo.ru/00adea28
https://m.edsoo.ru/00adea28
https://m.edsoo.ru/00adea28
https://m.edsoo.ru/00adea28

Xumudgeckue p€aKknuuu,
JIC)KaHue B OCHOBE
IIPOMBIIIJIEHHOI'O
crocoba IMOJIYYCHUA

26 CEpPHOM KHUCIIOTHI. bu6mmoreka [IOK
XHUMHYECKOE https://m.edsoo.ru/00adec8a
3arps3HeHue
OKpY’KaroIen cpeibl
COEIMHEHUSIMU CEPBI
Brruncnenue maccoBoi

27 JIOJTM BBIX0/1a TIPOJTYKTA bubmorexa [IOK
peakuuu https://m.edsoo.ru/00adec8a
OO61as xapakTepuCTHKa
3JIEMEHTOB V A-TpyHibl.

28 A30T, pactipocTpaHeHHe bubmmorexa [IOK
B PUpOJIE, BU3HUECKHE H https://m.edsoo.ru/00adeea6
XUMHYECKHE CBOMCTBA
AMMuak, ero
dusnueckue u

29 XUMHYECKHE CBOMCTBA, bubnuorexa [IOK
TOTy4eHHE U https://m.edso00.ru/00adf004
IIPUMEHEHNE
[IpakTuueckas pabora Ne

20 3 o teme «llonydyenue Bu6miorexa [[OK

aMMHaKa, U3y4eHue ero
CBOUCTBY»

https://m.edsoo.ru/00adf180
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31

A3oTHas KHCIO0Ta, €€
dusnueckue u
XUMHYECKHE CBOMCTBA

bu6mmoreka [IOK
https://m.edso0.ru/00adf306

32

Hcrnons3oBaHne HUTPATOB
U COJIEH aMMOHUS B
KaueCcTBE MHUHEPAIIbHBIX
ynobpenuit. Xummuueckoe
3arps3HEHUE
OKpYXKAaroIIel cpeibl
COeIMHEHUSIMH a30Ta

bubmuorexa [JOK
https://m.edsoo0.ru/00adf518

33

®dochop. Oxcua
docdopa (V) u
dbocdopnas kuciora,
¢dusnueckue u
XUMHUYECKHE CBOMCTBA,
HOJIy4eHue

bu6mmoreka [JOK
https://m.edsoo.ru/00adf68a

34

Hcnonb3oBanue
docdaroB B kauecTBe
MUHEPaTbHBIX
ynoOpeHuii. 3arpsi3HeHNne
MPUPOJAHON CpeJibl
dbocdaramu

bu6mmorexa [IOK
https://m.edsoo.ru/00adfc20
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Yraepon,
pacnpocTpaHeHue B

bubmuoreka [JOK

35
npupoe, pusuueckue u https://m.edsoo.ru/00adfd9c
XUMHYECKHUE CBOMCTBA
Okcuabl yraepojaa, ux
dusnueckue u
XAMHYECKHE CBOMCTBA. Bu6morexa [IOK

36
Oxooruyeckue https://m.edsoo.ru/00adfebe
poOJIEMBbI, CBSI3aHHBIE C
okcuaom yriepoaa (IV)
VYronbHas KuciaoTa u eé bubnuorexa [JOK

37 COJIH https://m.edso0.ru/00ae006c
[TpakTuaeckast pabota No
4 no Teme "llomyuenune

38 YTJIEKHCIIOTO Ta3a. bub6nmnorexa IIOK
KauecTBEeHHAS PeaKList https://m.edsoo.ru/00ae027e
Ha KapOoHaT-uoH"
[TepBoHauanbHBIE
MOHSITHSI 00

39 OpPraHUYECKUX BH6HI/IOTeKa HOK
BelecTBax KaK o https://m.edsoo.ru/00ae054e
COETMHEHUSIX YTIepoaa

10 Kpemuuii u ero bubmuoreka [IOK

COCOAMHCHU A

https://m.edsoo.ru/00ae080a
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41

[IpakTrueckas padota No
5. Pemrenue
AKCIIEPUMEHTAIIbHBIX
3a7a4 10 TEME
«Baxneimue HeMmeTaIbl
1 X COEIUHEHUS

bu6mmoreka [IOK
https://m.edsoo.ru/00ae0bf2

42

KonTponpsHas padora Ne3
o TeMe «Bakueiime
HEMETAJIJIBI M UX
COECTUHEHMY

bu6mmoreka [IOK
https://m.edsoo.ru/00ae0el18

43

OO61as xapakTepuCcTHKa
XUMHUYECKHX 3JIEMEHTOB
— METaJlJIOB.
Merannuueckast cBsI3b U
METaJIITNYECKast
KpUCTAJUTMYECKas
pemérka. Pusnyeckue
CBOICTBAa METAJJIOB

bu6mmoreka [IOK
https://m.edsoo.ru/00ael103e

44

XUMHYeCKHe CBOMCTBA
METAJIIOB.
DNEKTPOXUMUYECKUN P
HaIpsKEHUN METaJIOB

3HAKOMCTBO
npodeccuu XUMHUK

bubmuorexa [JOK
https://m.edso0.ru/00ael1156
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O0mue criocoOnl
MOJTYYCHHST METAJIIOB.
CmtaBel. Beruucnenus mo

45 YPaBHEHUSM XMMUUYECKUX bubanoreka IIOK
peaKHHﬁ, €CJIU OTUH U3 https://m.edsoo.ru/OanllSG
pEareHTOB COJAEPKUT
MIpUMECH
[ToHsiTE O KOPPO3UU bubnnoreka [JOK

46 METAJIJIOB https://m.edso0.ru/00ae1278

47 bubnuorexa [JOK
IMexomHEe MCTAILITE https://m.edsoo.ru/00ae14b2
OKcuabl U THAPOKCHUTBI bubnuorexa [JOK

48 HaTpHs U Kanus https://m.eds00.ru/00ae14b2
[llenouno3eMenbHbBIE

49 METaJITbl — KaJIbIUH 1 bubmorexa IIOK
MATHFR https://m.edsoo.ru/00ae15e8
Baxwueiinme coequHeHU bu6nmoreka [JOK

50 KaJbIUs https://m.edsoo.ru/00ae15e8
0O00011eHne n

o1 CHCTEMAaTH3alMs 3HAHUH

52 XKécTtkocTh BOJIBI u bubmuorexa [JOK

CHoco0BI €€ yCTpaHeHus

https://m.edsoo0.ru/00ae1886
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[TpakTrueckas padora No
6 no teme "XKECTKOCTH

bu6mmoreka [IOK

53 BOJIBI ¥ METOJIBI €€ https://m.edsoo.ru/00aelae8
ycTpaHeHus"
. bubmuorexa [JOK
54 ATOMUHHH https://m.edsoo.ru/00aelc64
AmdoTtepHble  CBOMCTBa bubnnoreka [JOK
55 OKCHJIa M TUAPOKCHIA https://m.edsoo.ru/00aelc64
bu6mmoreka [IOK
56 Keneso https://m.edsoo.ru/00ae1d86
OKcubl, THAPOKCHUIBI U
57 comu xene3a (II) u Bubmmorexa [IOK
sxenesa (117) https://m.edsoo.ru/00ae35e6
O0001menue u
58 cUCTEMAaTH3aIUs 3HAHUH
[TpakTuueckas padora No
7. Pemienue
DKCIHEPUMEHTAILHBIX
59 p bubnmoreka [JOK

337124 110 TEME
«Baxueuie MeTayuibl U
UX COEINHEHUI

https://m.edsoo.ru/00ae3de8
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60

Brraucnenus no
YpaBHEHUSAM XUMUYECKHX
peaKIMii, €CIU OJIUH U3
pEareHToOB JIaH B U30BITKE
WJIU COJICPYKHUT MPUMECH.
Brrancnenns maccoBoit
JIOJTU BBIXO/1a TIPOAYKTa
peaKIuu

bubmuoreka [JOK
https://m.edsoo.ru/00ael750

61

O06o061IEHNE U
CHCTEMAaTU3alNA 3HAHUI

62

KonTpomabHas padora Ne4
o TeMe «Bakueiime
METaJUIbl U UX
COCIMHCHUS

63

Bemectsa u maTepuansl B
IOBCEIHEBHOU KN3HU
yeJIoBeKa

bubmuorexa [JOK
https://m.edso0.ru/00ae3f50

64

XUMHUYECKOE
3arpsi3HEHUE
OKpY>KaroIleu cpeibl

bu6mmorexa [IOK
https://m.edso0.ru/00ae4270

65

Ponp xumuu B perreHnn
AKOJIOTMUYECKUX MPoOIeM

bu6mmorexa [IOK
https://m.edso0.ru/00ae4270

66

Pe3epBHbIit ypok.
O0006111eH1E U
cucTeMaTH3alus 3HaHU!

bu6mmoreka [IOK
https://m.edso0.ru/00ae0d0a
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Pe3epBHbIil ypok.

bu6mmoreka [IOK

67 O600mmenue n 1 .
cUcTeMaTU3alus 3HaHUI https://m.edsoo.ru/00adb33c
PesepBHbIii ypOK.
68 O600menue u 1 BI/I6J'-II/IOTCKa LHOK
cUcTeMaTU3alus 3HaHUI https://m.edso0.ru/00ad9ch?
OBIIEE KOJIMYECTBO 68

YACOB I10 [TPOTPAMME
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