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HHOACHUTEJBHASA 3AIINCKA

[Iporpamma o XuMuu A1 00y4arOUUXCsl ¢ TSKEIbIMA HAPYIICHUSAMH PEUH
(BapuanT 5.1) (manee THP) Ha ypoBHE OCHOBHOI'O 0011IEr0 00pa30BaHUs COCTaBJICHA
Ha OCHOBE TpeOOBaHUN K pe3yibTaTaM OCBOCHHS OCHOBHOW 00pa3oBaTeIbHOMN
MpOrpaMMbl OCHOBHOTO 0011ero oopazoBanusi, npeacrapieHHbIXB OI'OC 000, a
TaK)kKe Ha OCHOBe (penepanbHON paboueld MpPOrpaMMbl BOCIIUTAHUA U C YUETOM
KOHIIETIIMK TPEno/iaBaHusl y4yeOHOro mpeaMera «XHUMHUs» B 00pa30oBaTeIbHBIX
opranuzanusx Poccuiickon denepannn.

[IporpamMma mo xumMuM Aa€T MPEACTABICHHWE O LEIX, OOIIEH CTpaTeruu
oOy4eHHsl, BOCHUTaHUS W Pa3BUTHUS OOYy4YaIOIIMXCA CPEACTBAMU Y4e€OHOTO
npeaMeTa, YCTaHABIIUBAET 00s13aTenbHOE IPEIMETHOE COJIEp KaHHUE,
OPEeLyCMaTpPUBAET PACIPEIEICHUE €ro I0 KilaccaM M CTPYKTYpUPOBAHHUE IO
pazznenamM M TeMaM MPOrpaMMbl MO XHMHUH, ONpPENETSeT KOJIUYECTBEHHBIE H
KaueCTBEHHbIE XapaKTEPUCTHKU coJiepKaHus, PEKOMEHAYEMYIO
MOCJEN0BATENbHOCTh M3YYEHHUS XHUMHU C YYETOM  MEXKIPEIAMETHBIX U
BHYTPUIIPEIMETHBIX  CBf3€M, JIOTUKM Y4eOHOTrO mpolecca, BO3PACTHBIX
O0COOCHHOCTEN  00ydaroIIuXcsi, ONpeAeNseT BO3MOXKHOCTU MpeaMmeTa i
peanuzaiuu TpeOOBaHUI K pe3yJibTaTaM OCBOCHHS OCHOBHOM 00pa3oBaTelbHOU
MpoTrpaMMbl HA YPOBHE OCHOBHOTO OOIIEro 00pa3oBaHMs, a TaKkKe TPeOOBAaHUN K
pe3ynbTaTam oO0y4eHUsI XUMUU Ha YPOBHE 11eJIeH M3YUYEHUs MPEMEeTa U OCHOBHBIX
BUJIOB y4eOHO-TIO3HABATEILHOW JCATECIBHOCTH OOYYaroIerocs II0 OCBOCHHIO
y4eOHOT0 COIepKAHUSI.

3HaHWE XHUMHH CIIY>)KUT OCHOBOM JUisi (OPMHPOBAHUS MHPOBO33PEHHUS
oOy4Jaronierocsi, €ro NnpeAcTaBiIeHUl O MAaTEpUAILHOM E€IMHCTBE MHpPA, BAXKHYIO
poJib UrparoT (POpMUPYEMbIE XUMHEH MPEJCTABICHUS O B3aUMOIIPEBPAIICHUIX
SHEPruv U 00 HBOJIIOLMU BEIIECTB B MPHUPOJAE, O MyTSAX PELICHUS INI00ATBHBIX
npo0JieM YCTOMYMBOIO Pa3BUTHUSI YEJIIOBEUECTBA — CBHIPHEBOM, YHEPreTUUECKOM,
MUIIEBON U SKOJOTUYECKON 0€301acHOCTH, MPOOJIEM 3IPaBOOXPAHEHHUS.

N3yuenue xumun:

CHOCOOCTBYET  peaju3aliid  BO3MOXKHOCTEM Al CaMOpa3BUTHS |
dbopMupoBaHUs KyJIbTYPhI JIMYHOCTH, €€ 00111el U (PYyHKIITMOHATIBHON I'PaMOTHOCTH;

BHOCHT BKJIaJl B (DOPMUPOBAHKE MBILIUICHHUS U TBOPUYECKUX CIIOCOOHOCTEM
oOydJaronuxcsi, HaBBIKOB HX CAMOCTOSITEIBHOW  Y4EOHOW  JAESITeNIbHOCTH,
DKCIIEPUMEHTAJILHBIX M HCCIEOBATEIIbCKUX yMEHUH, HEOOXOJUMBIX KaK B
NOBCEAHEBHOM KU3HU, TaK U B MPO(eCCUOHATBHOU NesATEIbHOCTH;

3HAKOMHUT CO CHENU(UKON HAyYHOTO MBIIIUICHHS, 3aKJIaJblBa€T OCHOBBI
LEJIOCTHOT'O B3IJIsAJ1a HA €IUHCTBO IPUPOABI U YEIOBEKA, SIBJSIETCS OTBETCTBEHHBIM
ATarnoM B (pOPMUPOBAHUHU €CTECTBEHHO-HAYYHON rPaMOTHOCTH 00Y4YarOIINXCs;



croco6cTByeT (OPMUPOBAHUIO IIEHHOCTHOTO OTHOILIEHHUS K €CTECTBEHHO--
Hay4HBIM 3HAHUAM, K IPUPOJE, K YEIOBEKY, BHOCUT CBOM BKJIAJl B YKOJIOTUYECKOE
00pa3oBaHUE 00YYAIOITUXCSI.

JlanHple HampaBlieHWs B OOYYEHMHM XHMHH OOECHEYMBAIOTCA CHEIU(PUKON
colepkaHusl  y4eOHOro  mpeaMera, KOTOPbIA  SIBISETCS  MEJarorH4ecKu
aJanTUPOBAHHBIM OTpa)keHHeM 0a30BOM HAYKH XMMHH Ha ONpeeIEHHOM dTare eé
pa3BUTHSL.

Kypc xumun Ha ypoBHE OCHOBHOTO 0011ero 00pa3oBaHUs OPUEHTHPOBAH Ha
OCBOEHHE OOYYAIOIIMMUCS CHCTEMbl TMEPBOHAYAIBHBIX MOHITHH XWMHH, OCHOB
HEOPraHMYECKOM XHWMHM H HEKOTOPBIX OTIEIBHBIX 3HAUYMMBIX IOHSATUN
OpraHu4eCKON XUMUU.

CrtpyKkTypa coaepxaHusl NporpamMmbl N0 XUMUU C(HOPMUPOBAHA HA OCHOBE
CUCTEMHOT0 Moaxoaa K e€ u3ydeHuro. CopeprkaHue CKIIAJbIBAETCS U3 CUCTEMBI
MOHSATUH O XUMUYECKOM AJIEMEHTE U BEIIECTBE U CUCTEMBI MOHATUN O XUMHUYECKON
peakuuu. OOe 3TH CHUCTEMBl CTPYKTYpPHO OpraHM30BaHbl IO MPUHIUIY
[IOCJIEIOBATEIBHOTO PAa3BUTHUS 3HAHUM HA OCHOBE TEOPETUYECKHUX IIPEICTABICHUN
Pa3HOIO YPOBHS:

— aTOMHO-MOJIEKYJIIPHOT'O YYEHUS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepnoguyeckoro 3akoHa JI. 1. MenzaeneeBa Kak OCHOBHOI'O 3aKOHA XUMUH;

— YUYEHUS O CTPOCHHH aTOMa U XUMUYECKOU CBS3H;

— OpeacTaBieHUd 00 DIIEKTPOJUTHUYECKON JHCCOLMAlMU BEIIECTB B
pacTBOpax.

Teopernyeckne 3HAHUS PpPAacCMATPUBAKOTCS HA OCHOBE HAMIIMPUYECKHU
MOJIYYEHHBIX U OCMBICIEHHBIX (DAKTOB, pa3BUBAIOTCS MOCIEIOBATENBHO OT OJHOTO
YPOBHSI K IpyrOMY, BBITIOJIHSASL (PYHKIIUU OOBSICHEHUS U TTPOTHO3UPOBAHUSCBOWCTB,
CTPOEHHUS U BO3MOXKHOCTEH MPAKTUYECKOTO MPUMEHEHHUS U TIOJYyYEHUS U3y4aeMbIX
BELLECTB.

OcBoeHnue mporpaMMbl [0 XHMHU CHOCOOCTBYET  (HOPMHUPOBAHHIO
IIPEIACTABJICHUS O XMMUYECKON COCTABJISAIOLIECH HAYYHOU KApPTUHBI MUpA B JIOTUKE
e€ CUCTEeMHOW PUPO/Ibl, ICHHOCTHOTO OTHOIIEHUS K HAYYHOMY 3HAHUIO U METOJIaM
II0O3HaHHs B Hayke. M3yueHue XMMHHM MPOUCXOAUT C MPUBJICYCHUEM 3HAHUN U3
paHee M3YYEHHBIX Y4eOHbIX MpeaMeToB: «OKpyKarouid MHUpY,

«buonorus. 5—7 knacce» n «duszuka. 7 Kiacey.

[Ipy wu3ydYeHHH XUMUU TPOUCXOIUT (HOpPMHpPOBAHME 3HAHUUW OCHOB
XUMHUYECKON HayKd Kak O0JaCTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUUYECKOU
NEeSATEIbHOCTH YeJIOBEKa M KaK OJHOr0 M3 KOMIIOHEHTOB MHPOBOU KYJIBTYpHI.
3amaya y4eOHOro mpeaMera COCTOMT B (POPMHUPOBAHMUU CHCTEMbl XHMHYECKHX
3HAHUW — Ba)KHEUIIUX (PAaKTOB, MOHATUM, 3aKOHOB M TEOPETUUYECKHUX MOJIOKESHUM,
JOCTYMHBIX 0000IEHNI MUPOBO33PEHUYECKOI0 XapaKTepa, si3blka HayKu, B



MpUOOIIEHUH K HAy4YHBIM METOJaM T[O3HaHUS TPU W3YyYEHUU BEIIECTB U
XUMHUYECKUX peakiui, B GOPMUPOBAHUU U PA3BUTHH MO3HABATEIBHBIX YMEHUH U
WX TPUMEHEHWH B Yy4eOHO-TIO3HABATEIbHON U Yy4eOHO-HCCIIEI0BATEIbCKON
JESITEIbHOCTH, OCBOCHHHM NPaBWJ 0€30MacHOro OOpamieHus C BEIIECTBAaMHU B
MMOBCEHEBHOM KU3HU.

[Ipu u3ydyeHUU XMMUU Ha YPOBHE OCHOBHOI'O OOIIEr0 0Opa3oBaHMs Ba)KHOE
3HauY€HUE MPUOOPENH TaKUe 1eNU, KaK:

— (dopMHUpOBaHHE MHTEIJICKTYalIbHO pa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYIHUYECTBY, CAMOCTOSITEIILHOMY MPHUHSITHIO PEIICHUMH,
CIIOCOOHOM alanTHPOBATHCS K OBICTPO MEHSIOIIMMCS YCIOBUSIM SKU3HU;

—  HampaBJICHHOCTh OOYy4YeHUSI HA CHCTEMAaTHYECKOE MpPUOOIIECHUE
oOy4JaronMxcsi K CaMOCTOATENIbHON I103HABATEIbHON NIE€ATEIbHOCTH, HAyYHbIM
METOJIaM TMO3HaHUs, (POPMUPYIOIIMM MOTHUBAIMIO M Pa3BUTUE CIIOCOOHOCTEH K
XUMUH;

— o0ecreueHne yciaoBUi, CIOCOOCTBYIONIUX MPUOOPETEHUIO 00YUAIOIITUMUCS
OMbITa PAa3HOOOPA3HON NESITENbHOCTH, MO3HAHUS M CAMOIIO3HAHMS, KIHOYEBBIX
HaBBIKOB (KJIFOYEBBIX KOMIIETEHIIMI), MMEIOUIUX YHUBEPCAIBHOE 3HAYCHUE IS
Pa3JIMUHBIX BUJOB JEATEIbHOCTH;

— (¢dopmupoBanue oOmEeld (QyHKIIMOHATBHON W  €CTeCTBEHHO-HAy4YHOU
rPaMOTHOCTH, B TOM UHCJI€ YMEHHUM OOBSACHITH U OICHUBATh SIBJICHUS
OKPY’KAIOILIEro MUpa, UCIHOJIb3ysl 3HAHUSI U OIbIT, MOJYyYCHHBIC MPU H3YYCHUU
XUMUH, TPUMEHSATH UX TIPH PEIICHUH TIPOOJIEM B TIOBCETHEBHOM KU3HA U TPYAOBOU
NEeSATENbHOCTH;

— (¢dopMupoBanre y o0OydYarOlUXCd TYMAHUCTUYECKUX OTHOIICHUH,
MOHUMAHUSl 1EHHOCTH XUMHUYECKUX B3HAHUM IS BBIPAOOTKH DSKOJOTHYECKU
IeJ1eCO00pa3HOr0 TOBENECHUS B OBITY M TPYIOBOM JESITEIBHOCTH B IIEJSIX
COXPaHEHMS CBOETO 3[0POBbS U OKPYKAIOILIEH MPUPOTHON CPEIbI;

— pa3BUTHE MOTHBALUM K OOYYEHHUIO, CIIOCOOHOCTEM K CAaMOKOHTPOJIIO U
CaMOBOCIHMTAHUIO HAa OCHOBE YCBOEHHUS OOIEUYETOBEUYECKMX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOpY MPOQUIsS M HANpPaBJIECHHOCTU JajbHEUIIEro
00yueHus.

OO6m1ee 9nCiIo 4acoB, OTBEIEHHBIX JJIS U3YYCHUSI XUMUH HA YPOBHEOCHOBHOTO
obmero obpaszoBanwmsi, cocrapiser 136 wacoB: B 8 kiacce — 68 yacoB (24aca B
HeJeno), B 9 kinacce — 68 yacoB (2 yaca B HEZIEINIO).



COJAEPKAHUE OBYYEHUSA
Conepxxanue ydeOHoro mpemmera coorBeTctByer OOII OOO wm
denepanbHOit paboueit mporpamMme, HO YYWUTHIBaeT 0OCOObIe 00pa3oBaTEIIbHBIE

MOTPEOHOCTH W MHIWBHIyaTbHBIE 0COOCHHOCTH oOydarommxcs ¢ THP (Bapuant
5.1).

8 KJIACC

IlepBoHayabHBbIC XUMHYECKHE TOHATHS

[Ipenmer xumuu. Ponp XMMHM B JKM3HU 4YEJIOBEKA. XHMUSI B CUCTEME HayK.
Tena wm BemectBa. PU3NYECKUE CBOWCTBA BEIMIECTB. ArpEraTHOE COCTOSHUE
BemiecTB. [loHsATHE O MeTojax Mo3HaHMS B XUMHUU. UMCThIE BEIIECTBA U CMECH.
CnocoObI pa3jeneHust cMeceil.

ATOMBI ¥ MOJIEKYJIbl. XHUMHYECKHE BJIEMEHTbl. CHMBOJIBI XUMHYECKUX
aneMeHTOB. [IpocThie U clloXKHBIE BElECTBA. ATOMHO-MOJIEKYJIIPHOE YUYECHHE.

Xumnueckas popmyna. BaleHTHOCTh aTOMOB XUMHUECKHX AJIEMEHTOB.3aKOH
MOCTOSIHCTBA cOCTaBa BellecTB. OTHOcHUTENbHAs aToMHas Macca. OTHOCUTENIbHAs
MOJIEKYJIIpHas Macca. MaccoBast J0J11 XUMUYECKOTO JJIEMEHTA B COEITUHEHUU.

KomnuectBo Bemectsa. Monb. MonsipHas macca. B3anmocBsi3p KoJn4uecTBa,
MacChl M 4YHCJIAa CTPYKTYPHBIX eAuHUI] BemiecTBa. Pacuérel mo dopmynam
XUMUYECKUX COCTMHEHUH.

du3nvecKre U XUMUUECKUE SBJICHUS. XUMHUYECKasi peakius U €€ Mpu3HaKHU.
3aKOH COXpaHEHHUS MacChl BEIIECTB. XMMHUYECKHUE ypaBHEeHMs. Kiaccudukarus
XUMUYECKUX PEAKINil (COeMHEHUS, PA3JI0OKEHUS, 3aMEeIIeHUs, OOMEHA).

Xumuueckuii IKCnepuUMeHm:

3HAKOMCTBO C XMMHUYECKOHW TMOCY/I0H, MpaBuiaMu paboThl B J1a0OpaTopuu U
npuémMamMu oOpaieHus ¢ 1adbopaTopHbIM 000PYJOBAaHUEM, W3YUYEHUE U ONHMCAHUE
(u3NUecKuX CBOMCTB 00pa3LoB HEOPraHUYECKUX BEIIECTB, HaOIO/IEHUE
dbu3nyeckux (IJIaBJICHHWE BOCKa, TasHUE JibJla, pacTUpaHUE caxapa B CTYIKe,
KUIIEHUE W KOHJEHCAIMS BOJbI) U XUMUYECKUX (TOPEHUE CBEUYM, MPOKAIMBAHUE
METHOM MPOBOJIOKU, B3aMMOJICHCTBUE MeJla ¢ KUCIOTOW) sIBJICHUH, HaOIIOJICHUE U
OTNMCaHUE MPU3HAKOB MPOTEKaHUS XUMHYECKUX PEeaKIui (pas3ioKeHHE caxapa,
B3aMMOJICUCTBHE CEPHON KHUCIOTHI C XJOPUAOM Oapusi, paszyioKeHHE TUAPOKCHIA
Menu (II) mpu HarpeBaHuu, B3auMOJICCTBUE Kene3a ¢ pacTBopoM cosu meau (ID),
M3y4eHUE CIOCOOOB pa3JelCHUs] CMEcel: ¢ MOMOIIbI0 MarHuTa, (UILTPOBAHHE,
BhITIAPUBAHUE, JUCTHLISAIMA, XpoMaTorpadusi, MpOBEICHUE OYUCTKH TTOBAPCHHON
CoJid, HaOJIOJEHHWE U  ONHUCAHME  PEe3yJbTaTOB  MPOBEICHUS  OIbITA,
WUTIOCTPUPYIOIIETO 3aKOH COXpPaHEHUsI MacChl, CO3JaHUE MOJeNIed MOJEKYI
(LIapOCTEPIKHEBBIX ).

Baxkueiime npeacTaBuTe M HEOPraHMYEeCKMX BellecTB



Bo3nyx — cMech razos. CocraB Bo3ayxa. Kucnopon — 3jeMeHT U mpocToe
BeliecTBO. HaxokneHue kucimopoaa B mpupoje, (U3MUECKHE U XHUMHUYECKUE
cBoiictBa (peakumm TopeHusi). Okcuapl. [Ipumenenune xucmopona. CrmocoObI
MOJIy4YeHHUsI KHUCTIopoJa B JIabopaTopuu M TMpoMbIuieHHOCTH. Kpyrosopot
Kucnopo/a B npupoje. O30H — aJuIoTpOnHAast MOAU(PHUKAIUS KUCIOPOa.

TernoBoit 3hdekT XUMHUUECKOW peakluu, TEPMOXUMUYECKHUE YpaBHEHUS,
9K30- M JHAOTEPMHYECKHE peakuuu. TOIUIMBO: yrojb W METaH. 3arps3HEHUe
BO3/yXa, YCHJICHHE MapHUKOBOTO 3¢ (eKTa, pa3pylieHrne 030HOBOTO CIIOSL.

Bonopon —anemenT u mpoctoe BemecTBo. HaxoxieHne Bogopoa B NpUpOE,
bu3nuecKre U XUMHUYECKUE CBOMCTBA, IPUMEHEHUE, CIIOCOObINoNyYeHus. Kucaorsl
U COJIU.

MoutsipabIit 00bE€M Ta30B. PacuéTel mo xumMuueckuM ypaBHeHusiM. Gusndeckue

cBOKCTBa BOJbI. Boma kak pactBoputens. PacTBopsl.

HacellieHHbIE M HEHACBIIIEHHBIE PAaCcTBOPBI. PacTBOPMMOCTH BEIIECTB B BOJE.
MaccoBast 10J1s1 BEIECTBA B PacTBOpe. XUMUYECKHAE CBOMCTBA BOABI. OCHOBaHUS.
Pone pacTBOpoB B mpHpoze U B XKU3HU 4yeiaoBeka. KpyroBopor BoJbI B NpUpoOJE.
3arpsA3HeHHE NPUPOAHBIX BOJA. OXpaHa M OUYUCTKA MPUPOJHBIX BOJ.

Knaccudukanus neopranmdeckux coeauHeHuid. Oxcunpl. Knaccudukamms
OKCUJIOB:  cojeoOpa3ytouiue  (OCHOBHBIE, KHUCIOTHbIE, aM(pOTEpHbIE) U
HecoseoOpasyromue. HomeHknatypa okcuaoB. @Dusnueckue © XUMHUYECKHE
CBOMCTBA OKCHUIOB. [lonyuenune okcuaos.

OcHoBanus. Knaccupukanuss oOcHOBaHMM: INENOYM M HEPACTBOPUMBIE
ocHoBaHus. HomeHknatypa ocHoBaHmii. PU3NMYECKHE W XMUMUYECKHE CBOMCTBA
ocHoBaHuu. [losryyeHre OCHOBaHUM.

Kucnotel. Knaccuduxarnus xkucnor. Homenknatypa kucinotT. @uszndeckue u
XMMHUYECKUE CBOWMCTBA KUCIOT. Psan aktuBHoctn mertamnoB H. H. bekerosa.
[lony4yeHue KuCIOT.

Conu. Homenkiarypa cosieid. @U3HUeCKUe U XUMUYECKHE CBOMCTBA COJIEH.
[Tomyyenue coiei.

I'eneTnueckas cBA3b MEXKIy KIaCCaMU HEOPTAHUYECKUX COCTMHEHU.

Xumuueckuii IKCnepumenm:

Ka4eCTBEHHOE ONPEACIICHUE COJEPKAHUs KUCIOPOJa B BO3yXE, IOJy4YECHHE,
coOupaHue, paclo3HaBaHWE€ M M3yYEHHE CBOWMCTB KHUCIOpOAa, HAOIIOJCHHE
B3aMMOJEHCTBUS BEIIECTB C KHUCIOPOAOM M YCIIOBUS BO3HUKHOBEHUS W
npeKpalieHus ropenus (moxapa), 03HaKoMJIEHHE ¢ 00pa3liaMu OKCHJIOB MOTHCAHKE
UX CBOWCTB, IMOJYy4YEHUE, COOMpaHWE, paClO3HABaHHME M H3YyYEHHUE CBOMWCTB
BOJIOpoJa (ropeHue), B3aumo/ierictTeue Bogopoaa ¢ okcuaomM meau (II) (Bo3amoxHO
MCIIOJIb30BaHUE BUIE€OMATEPUAIOB), HAOIIOAeHHE 00Pa3I0OB BEIIECTB KOJIMYECTBOM
1 Moub, UccneaoBaHNe 0COOCHHOCTEH PACTBOPEHHS BEIIECTB C



pPa3IMYHOM PACTBOPUMOCTBIO, IIPUTOTOBICHUE PACTBOPOB C ONPEACIEHHOU
MacCOBOW J0JIEl pacTBOPEHHOIO BEIIECTBA, B3aUMOJICHCTBHAE BOJABI C METAJJIaMU
(HaTpueM ©  KajblueM) (BO3MOKHO HCIOJIb30BAHHE BHUACOMATEPHUAIIOB),
UcClieIOBaHHE O00pa3l0OB HEOPraHWYECKUX BEIIECTB PA3JIMYHBIX  KJIACCOB,
HaOJI0/ICHNE U3MEHEHUS OKPACKU MHJIMKATOPOB B PAaCTBOpaX KUCIOT U IIEIOYEH,
u3yueHue B3aumoeictus okcuaa Meau (11) ¢ pacTBopoM cepHO# KUCIIOTBI, KHCIIOT
C METAJJIAMH, PEAKIU HEUTpaIu3aluu, MOJTyUYeHHE HEPACTBOPUMBIX OCHOBAHMIA,
BBITECHCHHE OJHOTO METalyla JpPyTMM W3  pacTBopa COJIM, PEHICHUE
AKCIIEPUMEHTANIBHBIX 33Ja4 10 Teme «BaxHenmme Kiaccbl HEOPTaHUYECKUX
COEIMHEHUN.

Hepuoanuyeckuit 3akoH u Ilepumoamyeckass cucreMa XUMHYECKHUX
nemeHToB JI. W. MengeaeeBa. CtpoeHue aroMoB. XHMMH4YECKasi CBS3b.
OKHCIUTETbHO-BOCCTAHOBUTE/IbHBIE PeaKIUU

[lepBbie TOMBITKK KIAaCCUPUKAIIMU XUMHYECKUX dJeMeHTOB. [loHsTtue o
Ipynmnax CXOJHBIX JJIEMEHTOB (IIEJOYHBIE U IIEIIOYHO3EMENIbHBIE METaJLIbI,
raJIOTeHbl, MHEPTHBIC Ta3bl). DJIEMEHThI, KOTOpPhIe 00pa3yroT aM(pOTEPHBIE OKCHUIbI
Y TUJIPOKCHUBI.

[Tepunoanueckuii 3akoH. [leproanueckas CHCTEMa XUMAYECKUX 3JIEMEHTOB /1.
N. Menneneesa. KoporkonepuonHas W JUIMHHONEPUOIHAsS (bopMbI
[lepnoanueckon cucrembl xumMudeckux 3iemeHToB JI. M. MenaeneeBa. [lepronas
U rpymnbl. QU3NYECKUN CMBICI ITOPSAIKOBOIO HOMEPA, HOMEPOB IEPUOAA U TPYIIIIBI
AJIEMEHTA.

Crpoenne atomoB. CoctaB aTOMHBIX saep. M3oTonsl. Dnexktponsl. CtpoeHune
ANIEKTPOHHBIX ~ 000JI04eK aToMOoB mepBbix 20 XMMHUYECKHX  DJIEMEHTOB
ITepuomnueckoit cucremsl J[. M. MenngeneeBa. XapakTepuCTUKAa XUMHYECKOIO
3JIEMEHTA I10 ero noJiokeHuto B [lepuonnueckou cucreme /. 1. Menneneesa.

3aKOHOMEPHOCTA HW3MEHEHHUS paguyca aTOMOB XHWMHWYECKUX DJIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOMCTB IO FPYyNIaM U NEPUOAaM.

3nauenue [lepuoguueckoro 3akoHa u [lepuognyeckoi CHCTEMbI XUMUYECKHUX
JJIEMEHTOB Ui pa3BuUTHs Hayku M npaktuku. J[. M. MenneneeB — yuy€Hbl U
rpaXKJaHuH.

Xumunyeckass cBsaA3b. KoBaneHTHast (monsipHass MW HENOJIAPHAs) CBSI3b.
DIIEKTPOOTPULIATEILHOCTh XUMUUECKUX 3JIEMEHTOB. MloHHAas1 CBA3b.

Crenenb  okucieHua.  OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIE  PEAKIIHH.
[Ipoueccel OkucIIeHUs: U BOCCTAHOBJICHUA. OKUCIUTETN U BOCCTAHOBUTEIH.

Xumuueckuii IKCnepumenm:

n3ydeHue oOpasloB BEIIECTB METAUIOB M HEMETAJJIOB, B3aWMOJCHCTBUE
TUJIPOKCHUAA IMHKA C PACTBOPAMH KHCJIOT M IIEJIOYEN, POBEAEHHUE OIIBITOB,



WUTIOCTPUPYIOLIUX ~ OPUMEPBl  OKHUCIUTEIIbHO-BOCCTAHOBUTEIBHBIX  pEaKIUN
(ropenue, peakiiuy pa3ioKeHHsI, COSTUHEHU).

Mesxcnpeomemnnie ceasu

Peanuzanus MeXnpeaMeTHBIX CBA3€H MpU W3YYCHUHM XUMHH B 8 Kiacce
OCYIIECTBJISIETCS 4Yepe3 HCIOIb30BaHUE KaK OOIIMX EeCTECTBEHHO-HAYUYHBIX
NOHSATUM, TAK U MOHATHM, SBISIONIMXCS CUCTEMHBIMH JJISI OTAEIBHBIX MTPEAMETOB
€CTECTBEHHO-HAYYHOIO IIUKJIA.

OOmme ecTeCTBEeHHO-HAYUYHBIE MOHSATHSA: HAyYHBIH (PakT, TUIIOTE3a, TEOPHS,
3aKOH, aHaJlu3, CHUHTE3, KiaccuuKauus, MNEePUOAUYHOCTb, HAOIIOJICHUE,
AKCIEPUMEHT, MOAEIUPOBAHUE, UBMEPEHUE, MOJIEIIb, SIBJICHUE.

du3nka: MaTepus, aToM, IIEKTPOH, IPOTOH, HEUTPOH, NOH, HYKJIU, U30TOIIbI,
PaIMOaKTUBHOCTh, MOJIEKYJa, DJIEKTPUYECKUM 3apsili, BEIECTBO, TENO, O0BEM,
arperaTHOe COCTOSIHUE BEIIECTBA, ra3, (uU3MUecKue BEJIUYUHBI, E€IUHUILIBI
M3MEpEHUs, KOCMOC, IIaHEThI, 3BE3/1bl, COJHIIE.

buonorus: dorocunres, npixanue, onocdepa.

['eorpadus: atmocdepa, runpocdepa, MUHEPAIIBI, TOPHBIE MTOPOIbI, OJIE3HBIE
MCKOIIAa€MbI€, TOILTUBO, BOJIHBIE PECYPCHI.

9 KJIACC

BemecTBO M XUMHMUYeCKas peaKkuus

Ilepnonmueckuit 3akoH. [lepuognyeckas cucreMa XUMAYECKUX 3JIEMEHTOB /1.
N. Menneneea. CtpoeHuE aTOMOB. 3aKOHOMEPHOCTM B HM3MEHECHHM CBOMCTB
XUMUYECKUX PJIEMEHTOB MEPBBIX TPEX NEPUOJIOB, KAJIHS, KAJIBIUA U X COEAMHEHUN
B COOTBETCTBUM C IIOJIOKEHUEM »dJIeMEHTOB B llepumoanueckoil cucreme u
CTPOCHHUEM UX aTOMOB.

CtpoeHue BemiecTBa: BHAbI XMUMHUYECKOW CBSI3U. THUIBI KPUCTAUIMYECKHUX
PELIETOK, 3aBUCUMOCTh CBOMCTB BEUIECTBA OT TUIIA KPUCTAJUIMUYECKON PEIIETKU U
BHJa XUMHYECKOM CBS3H.

Knaccudukanus 1 HOMEHKIATypa HEOPraHUYECKUX BEIIECTB. XHWMHUUYECKHE
CBOMCTBA BEIIECTB, OTHOCSIIMXCS K Pa3JIMUYHBIM KJaccaM HEOPraHUYECKHUX
COCIMHEHU, TeHETUYECKasl CBSI3b HEOPTaHUUECKUX BEIIECTB.

Knaccudukanys XuMA4ecKuX peakivii Mo pa3audHbIM MPU3HAKAM (TT0 YHUCITY
M COCTaBy Yy4YaCTBYIOIIUX B PEAKIMU BEIIECTB, MO TermioBoMy 3ddexrty, mo
U3MEHEHUIO CTENIEHEH OKUCIICHUS] XMMHUYECKUX DJIEMEHTOB, 1O OOpaTUMOCTH, IO
YYaCTHIO KaTajau3aTopa). DK30- U SHJIOTEPMUUYECKUE PEaKIIMH, TEPMOXUMHUUECKUE
ypaBHEHUS.

[TonsitTue 0 ckopocTH XUMHUYECKOW peakiuu. [loHsTHE 00 00paTUMBIX U
HEOOpAaTUMBIX XUMHUYECKUX peaknusiX. [IOHSITHE 0 TOMOTEHHBIX U TeTEePOTeHHBIX
peakuusx. [lonstue o katanuze. [lonsATHe 0 XUMUYeCKOM paBHOBeCHHU. DAKTOPBIL,



BJIMSIOIIME HAa CKOPOCTh XHMHYECKOW pEAaKIMH M MOJOKEHHE XUMHUYECKOTO
PaBHOBECHSI.

OKHCIUTENbHO-BOCCTAHOBUTENbHBIE ~ pEAaKLMUU,  DAJICKTPOHHBIA  OajaHc
OKHUCJIUTEIbHO-BOCCTAHOBUTEIBHOM  pEaKIUu. CocraBneHue  ypaBHEHUI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX ~ PEAKIMd C  HCIOJBb30BAHUEM  METOJA
AJIIEKTPOHHOTO OanaHca.

Teopust PNEKTPOIUTHUECKON TUCCOUUALNH. DIEKTPOIUTHI U HEAIEKTPOJIUTBHI.
Kartnonbl, aHMOHbl. MeXaHW3M AMCCOLMALIMM BELIECTB C PA3JMYHBIMU BHJAMU
XUMHU4ecKoil cBsizu. Crenens nucconuanuu. CUIbHbIE U c1a0bIe JIEKTPOJIUTHI.

Peakiiuu noHHOTO OOMEHa. Y CI0BUS MPOTEKAHUS PEeaKIMi HOHHOTO OOMEHa,
IOJIHBIE M COKpAalIEHHbIE HOHHBIE YypaBHEHUs peakuuid. CBoilicTBa KHUCIOT,
OCHOBAHUH U COJIEH B CBETE NMPEACTABIECHUHN 00 AIEKTPOIUTUUECKON TUCCOIUALINH.
KauecTBeHnnsbie peakuyy Ha HOHBI. [IOHATHE O THAPOIIA3E COJIEH.

Xumuueckuii IKCnepumenm:

O3HAKOMJIEHUE C MOJEISIMU KPUCTAUIMYECKHX PEIIETOK HEOPTraHUYECKUX
BEIIIECTB — METAUVIOB M HeMETauioB (rpadura M anMasza), CI0KHBIX BEIIECTB
(x7opuaa HaTpusi), UCCIEIOBAHUE 3aBUCUMOCTH CKOPOCTH XMMHYECKOM peakluu
OT BO3JCHCTBUS pa3iaMuHbIX (PAKTOPOB, MCCIEAOBAHUE DSIEKTPOIIPOBOIHOCTU
pPacTBOPOB BEUIECTB, MpOLEcCca AUCCOLUALIMU KUCIOT, IIeJI0uei U cosiel (BO3MOMXKHO
UCIIOJIb30BAaHUE BHJIEO0 MATEPHUANOB), MPOBEJACHHUE OIBITOB, HWILTIOCTPUPYIOIIMX
MPU3HAKKM TIPOTEKAHHWS peakuuid HOHHOro oOMeHa (oOpa3oBaHHME OCaIKa,
BbIJIEJICHHE Ta3a, OOpa3oBaHME BOJIbI), OMNBITOB, WJUIIOCTPUPYIOLUIUX MPUMEPHI
OKHCJIUTEIbHO-BOCCTAHOBUTENIbHBIX pPEaKIUi (TOpeHue, peakUuu pasioKeHus,
COCIMHEHHMSI), pACMO3HABAHUE  HEOPraHMYECKUX  BEIIECTB C  MOMOIIbIO
KAueCTBEHHBIX PEAKIUI HA MOHBI, PEIICHUEIKCIIEPUMEHTAIIBHBIX 3a/au.

HemeTansbl 1 X coelMHEHUS

OO6miass xapakTepucTuka rajgoreHoB. (OCOOEHHOCTH CTPOCHHUSI aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHne U (QU3NYECKHE CBOWCTBA MPOCTHIX
BEILIECTB — rAJIOT€HOB. XMMUYECKUE CBOMCTBA HAa TpUMeEpe XJIopa(B3auMOJICUCTBUE
C METaJlaMH, HEMEeTajulaMM, IeiaodamMu). XisopoBojopoA. ColiiHass KHUCIOTa,
XMMHUYECKUE CBOWCTBA, IIOJIydYE€HHE, NOpUMEHeHue. JleilictBue xmopa U
XJIOPOBOJIOPOJIa HA OPTraHU3M YeJIOBeKa. BakHenme XIopuIbl 1 UXHAXO0KICHUE B
npupoze.

OO6mrast xapakrtepuctuka djaeMeHTOB VIA-rpymmbl. OCOOEHHOCTH CTPOSHUS
aTOMOB, XapaKTepHble cTeneHu okuciaeHus. CtpoeHune u (U3NYECKUE CBOMCTBA
IPOCTHIX BEUIECTB — KUCIOPOAA U Cepbl. AJIOTPOIHbIE MOAU(PUKAIIMN KUCIOPOIa
U cepbl. XUMUYecKkue cBoOicTBa cepbl. CepoBOIOPOJ, CTpoeHHE, (PU3HUECKUE U
XUMHYeCcKue cBorcTBa. OKCHUIIBI CEPBI KAK MPEACTABUTENN KHUCIOTHBIX OKCHIOB.



Cepnas kucnora, pusnueckre 1 XUMUYECKre CBOMCTBA (00II1e KaK MpeICTaBUTENs
KJlacca KUCJOT U crnenuduyeckue). XUMHUUYECKUE pPEaKINM, JeKallue B OCHOBE
MIPOMBIIUIEHHOIO CIoco0a MOJYy4YEHUs CEpPHOW KUCHOThIL. IIpuMeHeHue cepHou
kucnoTel. CoNMu CepHOM KHUCIOTHI, KayeCTBEHHAs peaklus Ha Cyab(ar-uoH.
Haxoxnenue ceppl m €€ coeauHEHUWH B IpUPOAE. XUMHUYECKOE 3arpsA3HCHHE
OKpYXaIoIlled Cpelbl COCIMHEHUSIMH Ccepbl (KUCIOTHBIE [OXIU, 3arpsi3HEHUE
BO3/lyXa U BOAOEMOB), CHOCOOBI €T0 MPEJOTBPAILICHUS.

OOmiasi xapakTepucTuka 351eMeHTOB VA-rpymmbl. OCOOEHHOCTH CTPOCHHS
aTOMOB, XapaKTEPHbIE CTENEHU OKHUCICHHS. A30T, PACHPOCTPAHEHHE B MPUPO/IE,
dusnueckre U XuMHuecke cBoiicTBa. KpyroBopot azora B nmpupoje. AMMUak, ero
(puznyeckue U XMMHUYECKHUE CBOMCTBA, OJyYeHUe U npuMenenue. Coiu aMMOHUS,
X QU3nUecKrue U XUMUYECKUE CBOICTBA, MpuMeHeHne. KauecTBeHHas peakuus Ha
MOHBI aMMOHHS. A30THas KHUCJIOTa, €€ MOoJIydeHHe, (PU3UYECKUEe MU XUMUYECKHE
CcBOMCTBa (0OIIME Kak MpPEACTaBUTENs Kjacca KUCIOT U CHeUu(pUUYECKUE).
Hcnonb30BaHne HUTPATOB U COJIEH aMMOHMSI B KAU€CTBE MUHEPAIbHBIX y100pEHUI.
XVMMHUYECKOE 3arpsi3HEHUE OKPYKAOLIEH Cpelpl COEAMHEHUSAMU a30Ta(KUCIOTHBIE
JOXKIM, 3arpsi3HEHHE BO31ayXa, MOYBbl U BoAoémoB). docdop, amnoTponHsie
Moaudukauuu (ochopa, puznueckue U xumuyeckue cBoiictBa. Okcua docdopa
(V) u dochopnas kucnora, Quznueckue U XUMUYECKHE CBONCTBA, TOJTYUYCHHUE.
Ucnons3oBanue hochaTtoB B kKauecTBE MUHEPATIBHBIX YI0OPEHUN.

O6mras xapaktepuctuka diaeMeHTOB [VA-rpymmbl. OcOOEHHOCTH CTPOEHUS
aTOMOB, XapaKTEepPHbIE CTENIEHN OKUCIIEHUA. Y TJIEPO/], aJUIOTPOIHbIE MOAU(PUKALINH,
pacnpocTpaHeHue B MpUpoae, GU3NUeCKue U XUMHUYECKUE CBOMCTBA. AacopOrus.
Kpyrosopor yraepoga B mnpupoge. Okcuabl yriepoja, UX (QHU3MYECKHE WU
XUMUYECKUE CBOWCTBA, JEHCTBHE HA JKUBBIE OpPraHU3MBbI, I[IOJIY4YEHUE U
IpUMEHEHHEe. DKOJOTHUECKUe MpoOsieMbl, CBsA3aHHbIe ¢ okcuaoM yriepoaa (1V),
rUNoTe3a TJIOOAIBHOIO MOTEIJICHUS KJIMMarTa, MapHUKOBBIA 3(QeKkT. YroibHas
KHCIIOTa U €€ COJM, UX (PU3NYECKHEe W XHWMHYECKHE CBOWCTBA, MOIYYEHUE H
npuMmeHenue. KauecTBeHHass peakiusi Ha KapOoHaT-HOHBL lcmonb3oBaHue
KapOOHATOB B OBITY, MEIMIIMHE, IPOMBIIIJIEHHOCTH U CEJIbCKOM XO3sIiCTBE.

[lepBoHavasibHbBIE MTOHATUS 00 OPraHUYECKUX BEILIECTBAX KaK O COCTUHEHUSX
yriaepoja (MeTaH, 3TaH, 3TUJIEH, alleTHIIeH, TaHOJI, TJIMLEPUH, YKCYCHAsI KUCIIOTA).
[IpupogHble HMCTOYHUKH YIJIEBOJOPOAOB (Yroiib, MTPUPOAHBIM Tra3, HEPTh),
MPOYKThI WX mepepaboTku (O€H3WH), UX POJIb B OBITY M MPOMBIIIICHHOCTH.
[TonsiTie 0 OMOJIOTUYECKU Ba)KHBIX BEILIECTBAX: KHUpax, OeNKax, yrieBojgax — U ux
poJii B JKM3HM 4eloBeKa. MarepualibHOE €JIMHCTBO OPraHUYECKUX W
HEOPTraHUYECKUX COCTUHEHUN.



Kpemuuii, ero Qusuueckue U XUMHUYECKHE CBOWCTBA, IOJNYyYEHUE W
npumeHeHue. CoequHenus KpeMHus B mpupojie. O0uue npeacTaBieHuss 00 OKCHie
kpemunst (IV) u xpemuueBoit kuciore. CHIMKATBI, UX WCIIOJNB30BAaHUE B OBITY, B
MIPOMBILUIEHHOCTH. BakHelme CTpoOUTENIbHbIE MaTepHalIbl: KEpaMHUKa, CTEKIIO,
IIeMeHT, OeToH, kene300eToH. [IpobrmeMbr 0Ge30macHOr0  MCIOJB30BAHUS
CTPOUTENBHBIX MATEPUAJIOB B IOBCEAHEBHOM JKU3HU.

Xumuueckuii IKCnepumenm:

U3y4YeHHEe 0Opa3I[OB HEOPTraHWYECKUX BEIIECTB, CBOMCTB COJIIHOM KHUCIOTHI,
IIPOBE/ICHUE KAaUeCTBEHHBIX PEAKIUN Ha XJIOPUJ-UOHBI U HAOIIIOICHUE MPU3HAKOB
UX TPOTEKAHMSI, OIBIThL, OTPAKAIOIIME (PU3NUYECKHE M XMMHYECKHE CBOMCTBA
TraJIOTEHOB M WX COEIMHEHHH (BO3MOXXHO HCIOJIb30BAHHE BUIECOMATEPUAIIOB),
03HAaKOMJIEHUE C 00pa3aMu XJIOPUIOB (TaJOT€HHI0B), 03HAKOMJICHHUE ¢ 00pa3iaMu
ceppl M €€ COEOUHEHUSAMH (BO3MOXHO UCIOJIb30BAaHUE BHUAEOMATEPUATIOB),
HaOJII0IeHNe Tpoliecca OOYIIIMBAHUS caxapa MoJ IeUCTBUEM KOHLIEHTPUPOBAHHON
CEPHOI KUCIIOTHI, U3yUYE€HUE XUMUYECKUX CBOMCTB pa30aBI€HHON CEPHOI KUCIIOTHI,
MIPOBE/ICHNE KAUECTBEHHON pEaKIMu Ha Cyib(aT-uoOH U HAOIIOJCHUE MIPU3HAKA €€
MPOTEKaHUs, O3HAKOMJIEHHE C (PU3HMYECKUMU CBOMCTBaMHU a30Ta, (ochopa U ux
COEIMHEHMH (BO3MOXKHO MCIIOIb30BaHUE BHUJIEOMATEPHAIIOB), 00pa3liaMu a30THBIX
U QocopHbIX yn0OpeHul, noiaydeHue, cooupaHue, pacro3HaBaHUE U HU3YUYECHHE
CBOICTB aMMHaKa, INPOBEIACHUE KAYECTBEHHBIX pEaKIMii Ha WOH aMMOHHUSA M
dochaT-MOH W U3yYEHUE TMPU3HAKOB MX NPOTEKAHHS, B3aUMOJCUCTBHUE
KOHLIEHTPUPOBAHHOW Aa30THOM KHCIIOTBI C MEJbIO (BO3MOXXHO HCIIOIb30BaHUE
BUJCOMATEPUATIOB), HU3YYEHHE MOJEJIeH KpUCTANIMYECKUX PEIIETOK aMasa,
rpaduTta, ¢yiepeHa, O3HAKOMJICHHE C IPOIECCOM aJCOPOIMHU PACTBOPEHHBIX
BELIECTB AKTUBHPOBAHHBIM YIJIEM U YCTPOWCTBOM NPOTHMBOrasza, IOJIYy4YEHHE,
coOupaHue, pacrio3HaBaHUE U M3YUYEHHUE CBOMCTB YIJIEKHMCIIOrO rasa, IpoBe/ICHUE
KAueCTBEHHBIX PEAKIMI Ha KapOOHAT M CHJIMKAT-UOHBI U M3YYEHUE MPU3HAKOB UX
OPOTEKAaHUs, O3HAKOMJIEHWE C MNPOAYKIMEH CUJIMKATHOM MPOMBIIIIEHHOCTH,
pelIeHre 3KCHEPUMEHTAIBHBIX 3a/Jad M0 TeMme «BaxHelnme HeMeTaulbl U UX
COCIMHEHHUSD.

MeTa/uibl M MX COeIMHEHUSA

OOmas xapakTepuCcTUKa XMMHUUECKHX 3JIEMEHTOB — METAJUIOB HA OCHOBAHUU
nx mnoyioxkeHuss B llepuomnueckor cucreme Xxumuueckux snemeHtoB [, .
MenpneneeBa u ctpoeHust aToMoB. CTpoeHHE MeTauioB. Merajuinueckas CBsizb U
METAJUIMYECKAST ~ KPUCTAJUIMYECKass  PEIETKA.  JJEKTPOXUMUYECKUH  pAX
HanpspkeHuil metaiioB. dusnyeckrne  XUMUYECKUE CBOMCTBA MeTauioB. O0miue
CrocoObl Mody4YeHus: MeTamioB. [loHsATHE O KOpPpO3UM METauIOB, OCHOBHBIE
CIOCOOBI 3aIUTHI KX OT KOppo3uu. CriiaBsl (CTalb, 4yT'yH, JIOPATIOMUHHMA, OpOH3a)
Y UX IPUMEHEHHUE B OBITY U MPOMBILIUIEHHOCTH.



[Ilenounsie MeTambl: NoyokeHue B Ilepuoanyeckon cucreMe XMMHUYECKUX
sanemeHToB JI. M. MenzeneeBa, CTpOCHHE MX aTOMOB, HAXOXJECHUE B MPHUPOJIE.
duznyeckre U XMMUYECKUE CBOMCTBA (HAa mpuMepe Hatpusa U Kanus). OKcuibl U
TUIPOKCUABI HaTpusd MW Kanusa. [IpuMeHeHuWe WIeNOYHBIX METAIUIOB M UX
COCJIMHCHMH.

[[lenouyno3eMebHbIE METaJUIbl MAarHMii M KaJblMii: IIOJIOXKCHHE B
[lepnoanueckon cucreMe xumuueckux 3yemMeHToB 1. . MenaeneeBa, CTpoeHUE UX
aTOMOB, HaxOXJAeHHEe B mpupoae. OU3ndeckne 1 XMuMUYECKUE CBOMCTBA MarHusiu
Kanblus. BaxkHeimme coeiMHeHUs Kaablus (OKCU, TUAPOKCUI, coJin). KECTKOCTh
BOJIbI U CIIOCOOBI €€ YCTpaHCHHS.

AJFOMUHUN: TIoJI0)keHUE B [lepronueckoi cucTeMe XMMHUYECKUX AJIEMEHTOB
. . MenneneeBa, cTpoeHHE aTtoma, HaxoxxacHWe B mpupoae. duszmueckue u
XUMUYECKUE CBOMCTBA altOMUHUS. AMQOTEpHbIE CBOMCTBA OKCHUJIA U THAPOKCHUIA
AJIFIOMHHMUS.

Kenezo: nonoxenue B Ilepuoguueckoii cucremMe XMMUYECKUX 3eMEHTOB /I,
. MenpgeneeBa, CTpoeHME aroMa, HaxoXJIeHWEe B npupoae. Dusnyueckue u
XUMUYECKUE CBOMCTBA kene3a. OKCUIbI, THIPOKCU bl U conu xenesa (11) u xenesa
(1), mx cocraB, CBOMCTBA U TOJyUYCHHE.

Xumuyeckuii IKcnepumenm:

O3HAaKOMJIEHHE ¢ o0pa3llaMd METAUIOB U CIUIABOB, UX (PU3MUECKUMHU
CBOMCTBaMH, H3Yy4YEHHUE  PE3yJbTAaTOB  KOPPO3UMM  METALIOB  (BO3MOXKHO
UCIIOJIb30BaHUE BHUICOMATEPHATIOB), OCOOCHHOCTEH B3aMMOJICHCTBUS OKCHJIA
KaJbI[Usl W HATpus C BOJOM (BO3MOXXHO HCHOJIb30BAHUE BHUIECOMATEPUATIOB),
HCCJIEIOBAHUE CBOMCTB KECTKOM BOJIBI, MpOIECCa TOPECHUS Keje3a B KUCIOPOJIE
(BOBMOXXHO  HCIOJIb30BAHME  BHJIEOMATEPUANIOB), TMPU3HAKOB  MPOTEKAHUS
KAaYECTBEHHBIX PEAKIMM HA WOHBI: MarHusl, Kajblysl, AIIOMUHUSA, IIMHKA, JKEJe3a
(I) u xenesa (II1), menu (II), HaOMOICHHE U OMIMCAHUE MTPOIECCOB OKPAIIMBAHUS
IJJaMEHU WOHAaMU HAaTpHsl, Kaausd U Kajdblus (BO3MOXKHO HCIOJIb30BaHUE
BUJICOMATEPUAIIOB), UCCIeIOBaHUE aM(OTEPHBIX CBOMCTB IMAPOKCHUIA ATFOMUHUSU
TUJIPOKCHIA [IUHKA, PEIICHUE SKCIEPUMEHTAIBHBIX 3a7ad 1Mo TeMe «Baxueimme
METaJIJIbl U UX COCTAUMHCHMUS.

XuMHuA U OKpYIKalas cpeaa

BemectBa m Marepuanbl B TNMOBCEIHEBHOW >KM3HM 4YeJIOBEKa. be3zomacHoe
MCIIOJIb30BAaHUE BEIIECTB U XUMHUYECKUX peakimii B ObiTy. [lepBas momomp mpu
XUMHUYECKUX 0KOTax U OTPABJICHUSX.

XUMHUYECKOE 3arps3HEHHE OKpYXKawIleh cpeabl (MpeaeiabHas I0mycTuMast
KOHIIEHTpaius BeiiecT, nainee — [1/1K). Poas xumMuu B penieHun SKoJIOrH4ecKux
npoOsem.

Xumuueckuii IKcnepumenm:



u3ydeHue o0pasloB MaTepuanoB (CTEKJIO, CIUIaBbl METAIJIOB, MOJMMEPHbBIE
MaTepuabl).

Mesxcnpeomemnnie ceasu

Peanuzamus MeXIpeIMETHBIX CBs3ed MpU H3YYCHHH XUMHH B 9 Kiacce
OCYIIECTBJISIETCS 4Yepe3 HCIOIb30BaHUE KaK OOIIMX ECTECTBEHHO-HAYYHBIX
MNOHATHH, TaK U TOHITHUH, SIBISIOMUXCS CUCTEMHBIMH JJIsi OT/AEIBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOTO IIUKJIA.

OOmue ecTecTBEHHO-HAYYHBIE TMOHATHS: HAY4HBIH (DaKT, TUIIOTE3a, 3aKOH,
TEOpWs, aHalnu3, CHHTE3, KiacCU(pUKAIUI, TEPUOIUIHOCTh, HAOIIOACHHE,
AKCIIEPUMEHT, MOJEIUPOBAHUE, W3MEPEHHE, MOJIeNb, SBIICHHUE, ITAPHUKOBBIN
3¢ deKT, TEXHOIOTHS, MaTEPHUAIIBI.

®dwusuka: MaTepusi, aTOM, dJICKTPOH, TPOTOH, HEUTPOH, HOH, HYKJIHI, ©U30TOIIHI,
PaJMOaKTUBHOCT, MOJIEKya, AEKTPUIECKUI 3aps, IIPOBOTHUKH,
MOJyIPOBOJTHUKH, ~ TUAJIEKTPUKH, (OTOIIEMEHT, BEIIECTBO, TENO, OO0BEM,
arperaTHO€ COCTOSTHUE BEIECTBA, ra3, pacTBOP, PACTBOPUMOCTb, KpUCTAJIIMYECKAs
peméTKa, CIuiaBbl, (PU3MUYECKUE BEIUYUHBI, €IUHUIBI U3MEPEHHS, KOCMHUYECKOe
MPOCTPAHCTBO, IJIAHETHI, 3BE3/1b1, COIHIIE.

buonorusa: ¢orocunTes, npixanue, Ouocdepa, SKOCUCTEMA, MUHEPAIbHBIC
yI00pEHMsI, MUKPODJIEMEHTBI, MAKPOAJIEMEHTBI, TUTATEIbHBIC BEIIECTRA.

['eorpadusi: armocdepa, rupocdepa, MUHEPAIIBI, TOPHBIE TTOPO/IbI, TTOJIC3HBIC
HCKOTaeMble, TOIUIUBO, BOJIHbIE PECYPCHI.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA ITPOT'PAMMBLI 110
XUMHUHN HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE pPE3yJIbTaThl OCBOEHUS MPOTPAaMMbl OCHOBHOTO  OOIIEro
o0pa3oBaHMsI JOCTUTAIOTCS B XO0J€ OOy4YeHUS XUMHUHM B €IUHCTBE Y4eOHOU u
BOCIIMTATEIBHOMN JIEATEIIBHOCTH B COOTBETCTBUU C TPAIULIMOHHBIMU POCCUMCKUMU
COLIMOKYJBTYPHBIMA W JyXOBHO-HPAaBCTBEHHBIMH ILIEHHOCTSMH, INPUHATBIMU B
oOlllecTBe MpaBWJIaMd M HOPMaMH TOBEACHHS U CIOCOOCTBYIOT MpolieccaM
CaMOTMO3HAHUs, CAMOPA3BUTHUS U COLIMAIIM3AIMN 00yUarOIINXCS.

JIM4HOCTHBIE ~ pe3yJbTaTbl  OTPa)XKalOT  TOTOBHOCTh  OOy4YaroOIIMXCA
PYKOBOJICTBOBATbCSl CHUCTEMOM IO3UTHUBHBIX I[IEHHOCTHBIX OpHUEHTAlMi H
pacIIMpEHNE OIbITA ACATEILHOCTH Ha €€ OCHOBE, B TOM YHUCJIE B YaCTH:

1) maTpMoOTHYECKOTr0 BOCTIMTAHNS:

LIEHHOCTHOTO OTHOUIEHUS K OT€YECTBEHHOMY KYJIBTYPHOMY, HCTOPUYECKOMY
U HAy4YHOMY HAcCJIEIHI0, TOHMMAaHWS 3HAYEHUS XHWMHWUYECKOW HAayKH B >KU3HU
COBPEMEHHOr0 OOIIECTBa, CIIOCOOHOCTH BIAJETh JOCTOBEPHON HH(popMauuen o
NEPENOBBIX JOCTHKEHHMSIX M OTKPBITUAX MHPOBOM M OTEYECTBEHHOM XUMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 YCTpOMCTBE MUpa U OOLIECTBA;

2) rpaIaHCKOT0 BOCTIMTAHUS

MPEACTABICHUS] O COLHAJIBHBIX HOPMAax M NPAaBWIAX MEXJIMYHOCTHBIX
OTHOUIEHUH B KOJUIEKTUBE, KOMMYHUKATUBHONW KOMIETEHTHOCTH B OOIIECTBEHHO
MOJIE3HOM, yUeOHOUCCIE0BATENbCKOM, TBOPUECKON U IPYTUX BUIAX AEATEIbHOCTH,
TOTOBHOCTU K pPa3HOOOpPa3HOM COBMECTHOM JAEATEIbHOCTH MPH BBINOJIHEHUN
yueOHBIX, IMO3HABATEIbHBIX 3a/a4, BBINOJIHEHWH XMMHYECKHUX D3KCIEPUMEHTOB,
CO3/1aHUHU YYEOHBIX IPOEKTOB, CTPEMJICHHS K B3aMMOIIOHUMAaHHUION B3aUMOTIOMOIIN
B MPOIIECCE ATON yueOHOM AesTeNbHOCTH, TOTOBHOCTH OLIEHUBATh CBOE MOBEJICHUE
U TOCTYNKUA CBOMX TOBAPUUIIEH C MO3WIMM HPABCTBEHHBIX M MPABOBBIX HOPM C
Y4ETOM OCO3HAHUS IOCIEACTBUM IIOCTYIIKOB;

3) HEHHOCTH HAYYHOT0 TIO3HAHUSI:

MHPOBO33PEHYECKUE TPEICTABICHUSA O BEIIECTBE M XUMHYECKOW PEAKLINH,
COOTBETCTBYIOIIIME COBPEMEHHOMY YPOBHIO Pa3BUTHs HAYKHM M COCTAaBIIIOLINE
OCHOBY Ul TOHMMAHUS CYIIHOCTH HAyYHOM KAapTHUHBI MHpa, MPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX PAa3BUTHS IPUPOJBI, B3aWMOCBA3SX YEIOBEKA C
IIPUPOTHOMN CPELION, O POJIA XUMHUM B MIO3HAHUM ITUX 3aKOHOMEPHOCTEM;

ITI03HABATEJIbHBIE MOTHUBBI, HAIIPABJIEHHBIE HA IMOJIYYEHUE HOBBIX 3HAHWI 110
XUMHH, HEOOXOJHMMBIC IS OOBSICHCHHUS HAOJIOJMaCMBIX IPOIECCOB M SBIICHHM,
MO3HABATENbHON, MHPOPMAIMOHHON W YUTATENbCKOM KyJIbTYpbl, B TOM YHUCIE
HABBIKOB CaMOCTOSITEJIbHOM paOOThl ¢ Y4EOHBIMH TEKCTaMH, CIIPaBOYHOM



JUTEPATYpPOH, JOCTYMHBIMA TEXHHUYECKUMHU CpeACTBaMU HH(GOPMAIIMOHHBIX
TEXHOJIOTHH;

WHTEepeC K OOYYCHHIO W TIO3HAHWIO, JI0003HATEIBLHOCTh, TOTOBHOCTH U
CIIOCOOHOCTHh K  €aMOOOpa30BaHHWIO, TPOCKTHOM W  HCCIIEIOBATEIHCKOMN
NeATETLHOCTH, K OCO3HAHHOMY BBIOOPY HAIPaBICHHOCTH W YPOBHS OOydYCHHUS B
JIaJIbHCUIILIEM;

4) popmMupoBaHHS KYJbTYPbI 310POBbSI:

OCO3HaHWE€ IIEHHOCTH J>KU3HHM, OTBETCTBEHHOI'O OTHONIIECHUS K CBOEMY
3I0POBBIO, YCTAHOBKHM Ha 3JIOPOBBIM 00pa3 >KM3HHM, OCO3HAHUE IIOCICACTBUM H
HETIPUATHE BPEIHBIX MPUBBIYEK (YIIOTPEOJICHUS aAJIKOTOJIS, HAPKOTHUKOB, KypeHU),
HEOOXOJIUMOCTH  COOJIOJICHUST TpaBuUil OE30MacCHOCTU TMpU  OOpaAIICHUH C
XUMUYECKUMHU BEIIECTBAMHU B OBITY U PEabHOM KU3HH;

5) Tpy10BOT0 BOCTIMTAHUSI:

HMHTEPEC K MPAKTUYECKOMY M3YUYEHHUIO TTpodeccruil U Tpyaa pa3auyHOTo poja,
YBKEHHE K TPYAY U pe3ysibTaTaM TPYJI0BOU AEATEILHOCTH, B TOM YUCIIEC HA OCHOBE
MIPUMEHEHUS MPEIMETHBIX 3HaHU 110 XUMUH, OCO3HAHHBIN BEIOOPUHIUBUAYAJTBHOM
TPaeKTOPUU TPOJOKEHUS 00pa30BaHUSA C YYETOM JIMYHOCTHBIX HHTEPECOB U
CITOCOOHOCTH K XHMHH, OOIIECTBEHHBIX MHTEPECOB W IMOTPEOHOCTEH, YCICIIHON
npodeCCUOHAILHON ACSATEIBHOCTH U Pa3BUTHS HEOOXOAUMBIX YMEHUM, TOTOBHOCTD
aJanTUPOBATHCS B MTPOPECCUOHATIBHON Cpeie;

6) 3K0JI0OrH4ecKOro BOCIIUTAHHUS:

AKOJIOTMYECKU 1IeJI€CO00pPa3HOE OTHOIIEHUE K MPUPOJAEC KAaK HCTOYHHUKY
KU3HU Ha 3emJie, OCHOBE €€ CYIEeCTBOBAHUS, MOHUMAaHUE IIEHHOCTU 3I0POBOTO U
O0e3zonacHOro oOpa3a >KW3HHU, OTBETCTBEHHOE OTHOUIEHHWE K COOCTBEHHOMY
(GU3UIECKOMY M TICHXHYECKOMY 3J0pPOBBIO, OCO3HAHWE IIEHHOCTH COOJIOJACHUS
paBUJI OE30IMTACHOTO TTOBEJCHHUS IMPU pabOTe C BENIECTBAMU, a TAK)KE B CUTYyaIlUsX,
YIPOKAIOIIMX 370POBBIO U KU3HU JIIOACH;

CIIOCOOHOCTH MPUMEHSTHh 3HAHMUSI, MOJy4aeMble TIPU U3YYEHUU XUMHH, JJIs
pEeLIEHNs 3a/1a4, CBSI3aHHBIX C OKPYKAIOWIEH ITPUPOIHON CPENOH, IS TTOBBIIIECHUS
VPOBHSI  DKOJIOTMYECKOW  KYJIbTYpPhI, OCO3HAaHHSA TJIOOQAIBHOTO  XapakTepa
AKOJIOTUYECKUX MPOOJIeM M TMyTell WX penIeHUs MOCPEIACTBOM METOJOB XUMUH,
AKOJIOTMYECKOTO MBIIIJICHUs, YMEHUS PYKOBOJICTBOBATHCS UM B MO3HABATEIHHOM,
KOMMYHUKAaTUBHOMN U COLIMAIBHOW MPAKTHUKE.

METAIIPEAMETHBIE PE3YJIBTATBI

B cocraBe wmeTampeaMeTHBIX PE3yIbTAaTOB BBIACISIOT 3HAYUMBIE IS
dbopMupoBaHUsS MUPOBO33PEHUS OOIIIEHAYYHBIC TOHATHS (3aKOH, TEOPHs, IPUHITHII,
runore3a, (QakT, CUCTEMa, TPOIECC, OIKCIEPUMEHT U JApPYyroe.), KOTOphIC
WCIIOJIB3YIOTCS. B €CTECTBEHHO-HAYYHBIX YUYEOHBIX MpEAMETaxX W IMO3BOJISIOT HA
OCHOBE 3HAHWI M3 3TUX MPEIMETOB (OPMHUPOBATH MPEICTABICHUE O IEIOCTHOU



HAay4YHOU KapTHHE MHUPA, U YHUBEpPCaIbHbIC YUeOHbIC NEUCTBUS (IO3HABATEIHHBIC,
KOMMYHUKATHBHBIC, DPETYJISTHUBHBIE), KOTOpble oOecneunBaioT (HOpPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEIbHOMY IJITAHUPOBAHHWIO W OCYIIECTBICHUIO Y4EOHOU
NESTETHHOCTH.

Ilo3naBaTe/ibHbIe YHUBEPCATbHbIE YUeOHbI€ AelcTBUSA

Ba3oBble Jiornyeckue AeicTBUA:

YMEHHUSl HCIOJIb30BaTh MNPUEMBI JIOTMUECKOTO MBIILIEHUS MNPU OCBOCHUU
3HAHWI: PacKPhIBaTh CMBICT XUMHUYECKUX TOHATHHA (BBIACISATH WX XapaKTEPHBIC
MPU3HAKYW, YCTAaHABIMBATh B3aMMOCBS3b C JPYTUMU TOHSITHSIMH), WCIIOIH30BAThH
MOHATHS JIJIsl OOBSICHEHUS OTJCIBHBIX (PAKTOB U SIBIICHUN, BRIOWPATh OCHOBAHUS U
KPUTEPUH ISl KIACCU(PUKAIMM XUMHYECKUX BEIIECTB U XMMHUUYECKHX pPEaAKIUH,
yCTaHABJIMBATh MPUUMHHO-CIICACTBEHHBIE CBS3U MEXKIY OOBEKTaMH H3YyUCHUS,
CTPOUTH JIOTHUECKHUE PACCYX ACHUS (MHIYKTUBHBIE, ACTYKTUBHBIC, 110 aHAJIOTHH),
JIeIaTh BBIBOJBI M 3aKITIOUCHUS;

yMEHUE TMPUMEHSTh B TIPOIIECCe IMO3HAHUSI TOHATUS (MPEIMETHBIE U
MeTaIpeIMETHbIE), CHMBOJIMYECKHE (3HAKOBBIE) MOJIETH, UCIIOJIb3yeMble B XUMUH,
peoOpa30BEIBATh MIMPOKO MPUMEHSIEMbIC B XUMHUH MOJCIIbHBIC TIPEICTABICHUS —
XUMUYECKUN 3HAK (CHUMBOJ JJIEMEHTAa), XUMHUYeckas (opMyna U ypaBHEHHE
XUMUYECKON PEaKIIuu — MPU PEIICHUHN YIeOHO-TTO3HABATEIBHBIX 3a71a4, ¢ YIETOM
ATUX MOJIENBHBIX TPEJICTABICHUN BBISBISATH U XapaKTEPU30BATh CYIIECTBEHHBIC
MPU3HAKH U3YYaEMbIX OOBEKTOB — XUMUYECKUX BEIIECTB U XUMHUUECKUX PEAKIUH,
BBISIBIIATH ~ OOIIME  3aKOHOMEPHOCTH, MPUYHHHO-CICACTBEHHBIC CBS3U U
MIPOTUBOPEYHS B U3YIACMBIX TIPOIIECCAX U SBJICHUSX.

Ba3oBble uccienoBaTe/bcKHe AeCTBUS:

YMEHHE HCIIOJIh30BaTh TOCTABJIICHHBIE BOIPOCH B KAadyeCTBE MHCTPYMEHTA
MO3HAHUSA, & TAK)KE B Ka4€CTBE OCHOBBI JJIs1 (POPMUPOBAHUS TUIIOTE3bI 110 MPOBEPKE
MPaBUILHOCTH BBICKA3bIBAEMBIX CYXKICHHI;

MpUOOpPETEHUE OIbITa IO TUTAHHUPOBAHWIO, OPTaHW3AIMH W IPOBEIACHHIO
VYCHHUYECKUX OKCIIEPUMEHTOB, YMEHHME HaONIOAaTh 3a XOJOM IpoIlecca,
CaMOCTOSTEIILHO MPOTHO3UPOBATH €T0 PE3yJbTat, POopMyIHpOBaTh 000OIIEHUS U
BBIBOJIBI 11O pe3yJIbTaTaM MPOBEIEHHOTO OIBITA, UCCIAEAOBAHUS, COCTABIATh OTUET
0 MpOJIeNIaHHOM padoTe.

Pabora c undopmanmeii:

yMEHUE BBIOWpATh, AHAIM3UPOBATh M WHTEPIPETHPOBATH WHOOPMAIUIO
Pa3IMYHBIX BUIOB U (OPM MPECTABICHUS, TIOJyIaeMYI0 M3 Pa3HBIX HCTOYHUKOB
(Hay4yHO-TIONYJISIpHAsT ~ JIUTEpaTypa XHMHYECKOTO COJEP)KaHMs, CIPABOYHBIC
mocoOus, pecypchl MHTepHETa), KPUTHYECKH OICHUBATh MPOTUBOPEUMBYIO U
HEJI0OCTOBEPHYIO HH(DOPMAITHIO;



YMEHHE MPUMEHATh Pa3InYHbIe METOJbl W 3allpOChl MPU MOUCKE U OTOOpE
UHPOpPMALlMU U COOTBETCTBYIOIIMX JIAHHBIX, HEOOXOJUMBIX I BBIIOJHEHUS
y4eOHBIX U TIO3HABATENbHBIX 337a4 OMpeneIEHHOrO THIIA, MPUOOPETEHHE OIbITa B
o0JacTl UCHOJB30BAaHUS HMH(POPMAIIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHUH,
OBJIAJICHUE KYJbTYpOH aKTUBHOT'O MCIOJIb30BAHMS PA3IMYHBIX IIOUCKOBBIX CUCTEM,
CaMOCTOSITENIbHO BBIOMpATh ONTUMANIBHYIO (hOpMY NpeAcTaBIeHUs UHPOPMALUU U
WUIIOCTPUPOBATh PEIIAEMbIE 337a4d HECIOKHBIMU CXEMaMH, JHarpaMMmaMu,
apyrumu GopMaMu rpaduK U UX KOMOMHAIIMSIMH,

YMEHUE UCIIOJIb30BaTh W AaHAJIM3UpPOBaTh B IIpolecce Y4YeOHOW U
UCCIIEIOBATENbCKON JIEATENbHOCTH MH()OPMALMIO O BIMSHUM MPOMBIIIJIEHHOCTH,
CEJNIbCKOTO XO3SIIICTBA M TPAHCIIOPTA HAa COCTOSHHME OKPYXKAIOLIEH NPUPOIHON
cpensl.

KoMMyHHKaTHBHBIE YHHBeEpCaIbHbIe YU4eOHbIE 1eiiCTBUS:

YMEHHUSI 33]1aBaTh BOIIPOCHI (B XO/€ Auaiora v (WIn) TUCKYCCUH) IO CYLIECTBY
o0cyxnaemMoil Tembl, (QOpMYIUpPOBATH CBOM TMPEHJIOKEHUS OTHOCUTEIIBHO
BBINIOJIHEHHUS TIPEUIOKEHHON 3a1a4H;

YMEHUS  NPEJICTaBIATH  IOJYYEHHBIE  pPE3yJbTaTbl  IMO3HABATEIBHOU
NEATEIbHOCTH B YCTHBIX W NMCBMEHHBIX TEKCTaX; JeJaTh MPE3CHTALUIO
PE3yJIbTaTOB BBIMOJIHEHHUS] XUMHUYECKOTO IKCIEpUMEHTa (11a00paTOpHOro OIbITa,
1ab0paTOpHOM pabOTHI O UCCIAEAOBAHUIO CBOMCTB BEILIECTB, y4€OHOTO MPOEKTA);

yMEHUsI Y4eOHOro COTPYJHMYECTBA CO CBEPCTHHUKAMHU B COBMECTHOMU
NO3HABATEJILHOM M MCCIIEJOBAaTEIbCKOM  JACSATENIBHOCTH  IPU  PELICHUU
BO3HUKAIOIIUX MPOOJEeM Ha OCHOBE yuyéTa OOIIMX HHTEPECOB M COIJIACOBAHUS
no3uuuii (00CyxkaeHusi, OOMEH MHEHUSIMHU, «MO3TOBBIE IITYPMbD», KOOPJAUHALUS
COBMECTHBIX JICCTBHM, OINpPEICICHUE KPUTEPUEB IO OLEHKE KadyecTBa
BBITIOJTHEHHOHM pabOTHI U Apyrue).

PeryisiTuBHBIC YHUBEPCAJIbHbIC y4eOHbIC JCHCTBUS:

YMEHUE CaMOCTOSITEIbHO ONpPENeNsTh LEIU ACSITENbHOCTH, IJIaHUPOBATD,
OCYIIECTBISATh, KOHTPOJIUPOBATh U NMPU HEOOXOIUMOCTH KOPPEKTUPOBATH CBOIO
NesITeILHOCTD, BRIOUPATh Hanbosee d(pPeKTUBHBIC CITOCOOBI PEIICHUST YUeOHBIX U
ITO3HABATEJIbHBIX 337a4, CaMOCTOSITEJIbBHO COCTAaBJIATh WM KOPPEKTHPOBATH
IPEIJIOKEHHBI  QJITOPUTM JEHUCTBUW NPU  BBINOJHEHUH 3aJaHUM C Y4YETOM
MOJIYYEHHS] HOBBIX 3HAHUM 00 M3yd4aeMmbIX OOBEKTaX — BEIIECTBAX M PEaKLHUsX,
OLICHUBATh COOTBETCTBUE IIOJYYEHHOTO pe3yibTaTa 3asBICHHOW L€, YMEHHE
HCIIOJIb30BaTh U AHAJIM3UPOBATH KOHTEKCTHI, IIPEJIaraéMbl€ B yCIIOBUN 33JIaHUN.

HPEAMETHBIE PE3YJIBTATBI

B cocraBe mpeaMETHBIX pE3yJabTAaTOB IO OCBOCHHIO 005S3aTE€IHHOTO
COJIep’KaHusl, YCTAaHOBJIEHHOTO JaHHOW QeaepanbHONM paboueil mporpamMmon,
BBIJICIISIIOT: OCBOCHHBIE 00YYaIONTMMUCS HAYYHbIE 3HAHUS, YMEHUS U CIIOCOOBI



NEUCTBUN, crenupuiecKkue I TPEeAMETHOW o0mact  «XUMHS», BUIBI
NEATEIBHOCTH IO  IOJYYEHHIO HOBOIO  3HAaHWS, €ro  HWHTEpIpETaluH,
peoOpa30BaHUIO ¥ IPUMEHEHHUIO B PA3JINYHBIX YUEOHBIX U HOBBIX CUTYaIIHSIX.

K xoHiry o0yuenus B 8 kj1acce npeMeTHbIe pe3yJibTaThl HA 0A30BOM YPOBHE

JOJKHBI OTPAKATh C(HOPMUPOBAHHOCTD Y OOYJAIOIINXCS YMEHUM:

e PACKpBIBATh CMBICI OCHOBHBIX XMMHUYECKHX IOHATHI: aTOM, MOJEKYJa,
XUMHYECKUN JJIEMEHT, MPOCTOE BELIECTBO, CJIOKHOE BEIIECTBO, CMECH
(omHOpOAHAs U HEOJAHOPOHAS), BAJICHTHOCTh, OTHOCUTEbHASI aTOMHAs U
MOJICKYJISIPHAsE Macca, KOJMYECTBO BEUIECTBA, MOJb, MOJSpPHAs Macca,
MaccoBas JI0JIsl XUMUYECKOTO 3JIEeMEHTa B COCIMHEHUH, MOJISIPHBINA 00BEM,
OKCHJI, KHCJIOTa, OCHOBAaHHE, COJb, JJIEKTPOOTPULIATEIIBHOCTh, CTENEHb
OKHUCJICHUS, XMMHUYECKasi peakius, KiIacCUPUKalUg peakiuil: peaxkiuu
COCIMHECHUSA, PpEaKIMU Pa3J0KEHUs, pPEaKIUW 3aMEIICHUs, pPEaKuu
o0OMeHa, PK30- U SHJIOTEPMHUYECKHE PEAKIIMH, TEIIOBOK A(P(EKT peakiui,
AJIpO aTOMa, HIEKTPOHHBIN CIIOM aToMa, aTOMHasi OpOUTalb, PaJNYC aTOMa,
XUMHYECKasl CBS3b, MOJISIPHAS U HEMOJISIPHASI KOBAJICHTHAsI CBSI3b, MOHHAS
CBSI3b, MOH, KATHMOH, AaHHWOH, pAacTBOpP, MaccoBas JOJs BELIESCTBA
(TIpolieHTHAsl KOHIIEHTpAaIus1) B paCTBOPE;

¢ WUIIOCTPUPOBATh B3aMMOCBSA3b OCHOBHBIX XUMWYECKUX TMOHATHH U
NPUMEHSTH 3TH HOHITHUS MIPU OMUCAHUH BEIIECTB U UX MPEBPALICHUN;

¢ HCIMOJb30BaTh XHMMHUYECKYI) CHMBOJUKY ISl COCTaBieHUs (opmyn
BEIIECTB U YPABHECHUN XMUMHUYECKUX PEAKIUN;

o OMNpENENATh BAJICHTHOCTh ATOMOB JIEMEHTOB B OMHApHBIX COCIMHEHUSX,
CTENEHb  OKWUCIEHUS  DJEMEHTOB B  OWHApPHBIX  COCJUHEHUSX,
NPUHA/JIEKHOCTh BEIIECTB K ONPEAEIEHHOMY KJIacCy COEOUHEHHM MO
dopmynam, BHUA XUMHUYECKONM CBsI3M (KOBAJIGHTHAas W HWOHHAs) B
HEOPraHUYECKUX COCIUHEHUSIX;

o packpbiBaThb cMmbica I[lepuonnueckoro 3akonHa JI. M. Mennaeneena:
JEMOHCTPUPOBATh TMOHUMAHHE MEPUOAUYECKON 3aBUCUMOCTH CBOMCTB
XUMUYECKUX AJIEMEHTOB OT MX moJioxkeHus B [lepuognueckoil cucreme,
3aKOHOB COXPAaHEHMsS MAacCChl BEIIECTB, MOCTOSHCTBA COCTaBa, ATOMHO-
MOJIEKYJISIPHOTO YUYEHHUSI, 3aKOHA ABOTajipo;

e OMNWCBHIBATh U XapakTepu3oBaTh TaONMMuHylO Gopmy Ilepuogndeckoi
CUCTEMbl XHMHYECKHUX DJJEMEHTOB: pa3nuyaTh IMOHATUS «TJIaBHas
noarpymnma (A-rpymnmna)» u «mobounas noarpynmna (b-rpymnma)y, maneie u
OOJIbIIINE TIEPUOJbI, COOTHOCUTH OOO3HAUYECHHS, KOTOpPhIE HMEIOTCS B
tabmune «llepuoguueckass cuctemMa Xumudeckux osyemeHToB [, U.
MeHneneeBa» ¢ YUCIOBBIMU XapaKTEPUCTUKAMU CTPOCHHUS aTOMOB



XUMHUYECKUX 3JIEMEHTOB (COCTaB M 3apsij Aapa, oOlIee YUCIIO IEKTPOHOB
U paclpeIeIeHUE UX 10 3JIEKTPOHHBIM CIIOSM);

KJIaCCU(PUIIUPOBATh XUMHUECKHUE 3JIEMEHTHI, HEOPTaHUYECKUE BEIIECTBA,
XUMHUYECKUE peakuud (10 YMCIAy U COCTaBy YYacTBYIOLIUMX B pPEAKLUU
BEIIECTB, 10 TEIJIOBOMY 3D PexTy);

XapaKTepu30BaTh (OMHUCHIBATh) OOILIME XUMHUYECKHE CBOMCTBA BELIECTB
Pa3IMYHBIX KJIACCOB, MOATBEPK/Iasl ONMCAHUE TPUMEPAMU MOJIEKYJISIPHBIX
YPaBHEHUHN COOTBETCTBYIOIIMX XUMHYECKUX PEAKIIUM;

MIPOTHO3UPOBATh CBOKCTBA BEIIECTB B 3aBUCUMOCTH OT UX KAYE€CTBEHHOIO
COCTaBa, BO3MOXKHOCTH IPOTEKAHMS XUMHYECKHX NPEBpAIlCHUA B
Pa3IMYHBIX YCIOBUSIX;

BBIYHCIIATh OTHOCUTEIIBHYIO MOJIEKYJIIPHYIO U MOJIIPHYIO MacCChIBELIECTB,
MacCOBYIO JIOJIF0O XMUMHUYECKOIO »3JEMEHTa Mo (opmysie COeqUHEHUS,
MacCOBYIO JIOJIO BEIIECTBA B paCTBOPE, IPOBOJUTH PACUETHI IO YPABHEHHIO
XUMHUYECKOMN peaKuu;

IPUMEHATH OCHOBHBIE OIEPALN MBICIUTEIBHON JEATEIBHOCTH — aHAJIN3
W CHUHTE3, CpaBHEHHUE, 0000IIeHHUEe, CHUCTEMAaTHU3alluIo, KiacCu(UKaIuIo,
BBISIBJICHUE TMPUYMHHO-CIEACTBEHHBIX CBSI3€d — I M3YyYEHHsI CBOMCTB
BEIIECTB M XHMHYECKUX pEAKIUH, EeCTECTBEHHO-HAYyYHbIE METOJbI
NO3HaHUsI — HaOJIIOJeHHE, H3MEpPEHHE, MOJEIMPOBAHUE, SKCIIEPUMEHT
(peayibHBI U MBICIICHHBIN );

CJIeI0BATh MPaBUJIaM MOJb30BAHMS XUMUYECKOM OCY 101 U 1a00paTOPHBIM
o0opyqoBaHMEM, a TakKe IMpaBUjiaM OOpalleHusi C BEIIeCTBAMHU B
COOTBETCTBUM C HHCTPYKUMSIMH [0 BBINOJHEHUIO J1TAOOPATOPHBIX
XUMHUYECKUX OIBITOB MO MOJIYYEHUIO U COOMPAHUIOTa3000pa3HbIX BELIECTB
(BomopoJa M KHUCIOPOJa), NMPUTOTOBIEHUIO PACTBOPOB C OIPENEIEHHON
MAacCOBOM JIOJIEM PAaCTBOPEHHOIO BEIIECTBA, IUIAHUPOBATh M NPOBOJIUTH
XUMHUYECKUE SKCIEPUMEHTHI I10 PACIIO3HABAHUIO PACTBOPOB WIEIOYEH U
KHUCJIOT C TMOMOIIBI0O HHAUKATOPOB (JaKkMyc, (eHosTaaerH, METHIOPaHK

U Jpyrue).

K xoniy oOyuenus B 9 kiiacce npeIMeTHbIE pe3ybTaThl HA 0a30BOM YPOBHE
JOJIKHBI OTPAXKaTh CHOPMUPOBAHHOCTD Y OOYUAIOIIMXCA YMEHUM:

pPacKpbIBaTh CMBICJ OCHOBHBIX XHWMHYECKHX MOHSATHW: XHMHUYECKHM
JJIEMEHT, aTOM, MOJIEKYJa, WOH, KaTHOH, AHWOH, IIPOCTOE BEILECTBO,
CJIO)KHO€ BEUIECTBO, BAJICHTHOCTb, JJIEKTPOOTPULIATEIBHOCTh, CTEIEHb
OKHUCJICHUS, XUMUYECKasl peaKIusi, XUMUYECKasi CBA3b, TEIJIOBOU 3P (DeKT
peakuuu, MOJib, MOJSIPHBIA  00BEM,  pacTBOp,  ANEKTPOJUTHI,
HEDJIEKTPOJIUTHI, J3JEKTPOIUTUYECKAS IMCCOLMALMSA, PEAKIMUM HOHHOIO
oOMeHa, KaTaiau3aTop, XMMUYECKOE€ paBHOBECHE, OOpaTUMBbIE U



HEoOpaTUMbIE pPEaKIUH, OKHUCIUTEIbHO-BOCCTAHOBUTENBHBIE PEAKIUH,
OKHCIIUTEIb, BOCCTAHOBUTEIND, OKHCIEHUE U BOCCTAHOBJIEHUE, AJJIOTPOIIHS,
amM(pOTEepHOCTb, XUMUYECKast CBA3b (KOBaJIeHTHas, MOHHaA,
METaJUIMYEeCcKasi), KpUCTAIUIMYECKas pemeETKa, KOppO3Usl METasuIoB,
CIUIaBbl, CKOPOCTb XUMHYECKOM pPEaKUWd, NPeIesbHO JI0ImycTHMas
koHneHntpanus [TJIK BemecTna;

WUIFOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX MOHATHU U
MPUMEHSThH ATU MOHSTHUSA MPU ONMMCAHUM BEUIECTB U UX MPEBPAICHUI;
UCIIONIb30BAaTh XUMHUYECKYI0 CHMBOJHMKY JJS COCTaBIICHUS (HopMyd
BEILIECTB U YPABHEHUN XUMHUYECKUX PEAKIINIA;

ONPENENATh BAJIECHTHOCTh U CTEIIEHb OKUCIICHUS! XUMUYECKUX 3JIEMEHTOB B
COCIMHEHMSX pA3JIMYHOIO COCTaBa, IPUHAMICKHOCTb BELIECTB K
onpenen€éHHOMY KJacCy CO€IMHEHHA 1o (opmyiaM, BUA XUMHUYECKOU
CBA3M (KOBaJE€HTHas, HOHHAs, METAJUIMYECKasi) B HEOPraHUYECKUX
COEIMHEHMX, 3aps]l MOHA [0 XUMHUYECKOH (hopmyre, XapakTep Cpelbl B
BOJHBIX PACTBOPAX HEOPTraHWYECKUX COCIMHEHUM, THUIl KPUCTATUIMYECKON
PELIETKA KOHKPETHOI'O BEILIECTBA,

packpeiBath cMmbich llepuogunueckoro 3akona JI. M. MenaeneeBa u
JEMOHCTPUPOBATh €ro IOHMMAaHWE: OIUChIBaTh W XapaKTEPU30BaTh
TabnuuHyo ¢opmy lleproanueckoil cucTeMbl XMMHYECKHX 3JIEMEHTOB:
paznuyaTh TOHATUS «TJaBHas mnoArpynma (A-Tpynma)y U «moOouyHas
noarpynmna (b-rpynma)», manbsie W OOJbIIME MEPUOJBI, COOTHOCUTH
0003HauY€eHNUs, KOTOPbIE UMEIOTCA B IEPUOINYECKOM TabIUIe, CYMCIIOBBIMU
XapaKTepUCTHUKAMH CTPOCHUSI aTOMOB XHMHUYECKHX 3JIEMEHTOB (COCTaB U
3apsn  Aapa, oOOIlee YHCIO JJIEKTPOHOB M paclpeiesieHue HX 110
AJIEKTPOHHBIM CJIOSIM), OOBACHATH OOIIHME 3aKOHOMEPHOCTU B U3MEHEHHUH
CBOMCTB 3JIEMEHTOB U MX COCIUMHEHUN B MpEAeNax MaJbIX MNEPHUOAOB U
TJIaBHBIX TOJTPYIII C YYETOM CTPOEHUS UX aTOMOB;

KJIaCCU(PUIIUPOBATh XUMHUECKHUE 3JIEMEHThI, HEOPraHNYECKUE BEIIEeCTBA,
XUMUYECKUE peakiuu (10 YKCIy U COCTaBY YYACTBYIOIIMX B PEAKIIHUH
BEILIECTB, MO TEIJIOBOMY 3(P(DEKTy, M0 U3MEHEHUIO CTENEHEW OKUCIICHUS
XUMUYECKHUX DJIEMEHTOB);

XapaKTepru30BaTh (OMUCHIBATH) OOIIME U CHEIU(PUYECKUE XUMHYECKUE
CBOMCTBAa NPOCTBIX W CIOXHBIX BEIIECTB, IOATBEPKIAAs OMMCAHUE
MpUMepaMl MOJEKYJISIPHBIX M HOHHBIX YpPaBHEHH COOTBETCTBYIOIINX
XMMHUYECKUX PEaKIUi;

COCTABJISITh YPaBHEHHUSI DJEKTPOJUTUYECKOW JAUCCOLMALIMM  KHUCIHOT,
LIEJI0YEU U COJIEU, TIOJIHBIE U COKPAIIEHHBIE YPABHEHMS PEAKIIMM HOHHOTO



oOMeHa, ypaBHEHHUS pEaKIHi, TMOATBEPKIAIINX CYIIECTBOBAHUE
TCHETHYECKOM CBS3M MEK/y BEIIIECTBAMH Pa3JIMYHBIX KJIACCOB;
pPacKphIBaTh CYIIHOCTh OKHCIUTEIHHO-BOCCTAHOBUTEIBHBIX —PEAKIIUN
MTOCPEJICTBOM COCTABJICHHS DJICKTPOHHOTO OallaHCa dTUX PEaKIIHA;
MIPOTHO3WPOBATh CBOMCTBA BEIIECTB B 3aBUCHUMOCTH OT WX CTPOCHUSA,
BO3MOYKHOCTH TIPOTCKaHUS XHUMHUYECKHX IPEBpAlICHUNH B Pa3IUYHBIX
YCIIOBHUSX;

BBIYHMCIISITH OTHOCUTEIIBHYIO MOJIEKYJSIPHYIO U MOJISIPHYIO MAaCCHIBEIIECTB,
MacCOBYIO JIOJTF0 XHUMHYECKOTO »dJeMeHTa Mo (opmysie COeauHEHUS,
MacCOBYIO JIOJTFO BEIIIECTBA B paCTBOPE, IPOBOIUTH PACUETHI 10 YPABHCHHIO
XUMHUYECKOMN peaKIiuy;

coOJII0/1aTh MIpaBuJa MOJIb30BAHNS XUMUYECKON MTOCYI0N MI1ab0paTOPHBIM
o0opynoBaHUEM, a TakKe TMpaBuia OOpallleHHs ¢ BEIIECTBAMHU B
COOTBETCTBHM C HWHCTPYKIMSAMH II0 BBITIOJHEHUIO JTA00PATOPHBIX
XUMHUYECKUX OIBITOB 10 MOJIYYSHHUIO U COOMPAHUIOTa3000pa3HbIX BEIIECTB
(amMmaka ¥ yriieKkucioro rasa);

MPOBOJIUTh  PEAKIWMH, IOATBEPKIAIOIINE KAYECTBEHHBIH  COCTaB
Pa3TUYHBIX BEIIECTB: PACIO3HABATH OMBITHBIM IyTEM XJIOPHUA-, OpoMuU-,
uoaua-, kapbonar-, docdar-, cuwnmkar-, cyiabdar-, THIPOKCUJ-UOHBI,
KaTUOHBI aMMOHHUS M HMOHBI M3YYEHHBIX METAJUIOB, MPUCYTCTBYIOIINE B
BOJHBIX PACTBOpPaX HEOPTAHMUECKUX BEIIECTB;

MIPUMEHSATH OCHOBHBIC OTEPAIUUA MBICTUTEIHPHOW NEITEIbHOCTH — aHAJIH3
U CHHTE3, CpaBHEHHE, OO0O0OIEHHE, CHUCTEMAaTHU3allii0, BBISBICHUE
MPUYUHHO-CJICICTBEHHBIX CBS3€H — MJIsI WM3Y4YEHUs CBOWCTB BEIIECTB U
XUMUYECKUX PpEaKlUid, €CTeCTBEHHO-HAyYHbIE METOJbl TO3HAHUS —
HAOJIIOICHNE, M3MEpPEHHe, MOJCIMPOBAHUE, SKCIEPUMEHT (peajbHbId U
MBICIICHHBIN ).



TEMATHYECKOE IINTAHUPOBAHHUE
8 KJIACC

Ne
n/n

HanmenoBanmue pa3jiesioB u
TeM NPOrpaMMbl

KoauuecTBO 4acoB

Bcero

DJIeKTpOoHHbIe (LM (ppoBbIE)
o0pa3oBare/ibHbIE pecypchl

Buanl gesireJJbHOCTH
00y4aroIuXCcH ¢ y4eToM padoueid
NporpaMMbl BOCIIUTAHUS

Paznen 1. HepBOHa‘laJIbele XUMHUYECCKHUE ITOHATHUSHA

Xumusa — Ba)kHas 00J1aCThb

MMaTpUuOTUYCCKOIr0 BOCIIUTAHUA:
INECHHOCTHOI'O OTHOIICHUA K

11 €CTECTBO3HAHUS U 5 bu6mmoreka [IOK
. . OTE€YECTBEHHOMY KYJIbTYPHOM
IPAKTUYECKON JEATEIbHOCTH https://m.edsoo.ru/7f41837c Y KYIBTYPHOMY,
UCTOPUYECKOMY U HAYYHOMY
YeloBeKa
HACJIe/INIO,
NOHMMAHUS 3HAYCHUS XUMHIECKON
HayKH B )KU3HU COBPEMECHHOTO
00111ecTBa, CHOCOOHOCTH BIIAAETH
BemecTBa 1 xummudeckue bu6mmoteka [IOK . .
1.2 15 JIOCTOBEpHOM MH(pOpMaImei o
peakuuu https://m.edsoo.ru/7f41837c
NEPEIOBBIX TOCTHKEHUSAX U
OTKPBITHSIX MUPOBOH U
OTEYECTBEHHON XUMUU
Hroro no pazneny 20

Paznen 2. BaxHelimue npeacTaBuTeu

HEOPraHMvIe€CKUX BEUIECTB

3aNMHTCPCCOBAHHOCTH B HAYUHBIX

2.1 Bosnyx. Knexopon. Homsrre 6 bubmmorexa LHOK 3HAaHMAX 00 yCTPONCTBE MUpa U
' 00 oKCHIax https://m.edso00.ru/7f41837c yerp P
00111eCTBa;
2.2 Bonopoa.llonsitue o kucnorax 8 bu6moreka [IOK rpakAaHCKOTO BOCITUTAHUS:

" COJIIX

https://m.edso0.ru/7f41837¢

MPEACTABICHUS O COITHATBHBIX
HOpMax M MpaBUiIax
MEXJIMYHOCTHBIX OTHOIICHUH B




KOJUIEKTHBE, KOMMYHUKATHBHON
KOMIIETEHTHOCTH B OOIECTBEHHO
IIOJIE3HOHU

yueOHOMCCIIe10BaATENbCKOMH,
TBOPYECKOU U IPYTrUX BUIAX

53 Bona. PactBopsr. [Tousitue 06 5 bubmuorexa [JOK JIEATEIIbHOCTH, TOTOBHOCTH K
' OCHOBAaHUAX https://m.edsoo.ru/7f41837c pa3HOOOpa3HOI COBMECTHOM
NESATEILHOCTH MPHU BHITIOJTHEHUN
yueOHBIX, T03HABATENbHBIX 33/1a4
BBITIOJIHEHUH XUMHUYECKHUX
JKCIIEPUMEHTOB, CO3/IaHUU
54 OcHOBHBIE KJIacChl 11 bu6nuoreka [IOK y4eOHBIX MPOEKTOB, CTPEMJICHHS K
' HEOPraHUYECKUX COCTUHECHUI https://m.edsoo.ru/7f41837¢c B3aUMOIOHUMAHUIO U
B3aMMOIIOMOILU B MPOLIECCE ITOU
y4eOHOM ACSATENHHOCTH,
Hroro mo pazneny 30

Pasnea 3. Ilepunoguyecknii 3akoH u Ilepnoaguyeckas cucrema xummuieckux djaeMenToB JI. . Mennesneesa. CTpoeHune aToMOB.
Xumuyeckasi cBsi3b. OKHCIUTENTbHO-BOCCTAHOBUTEIbHbIC PEAKIMHA

Ilepuoanueckuii 3aKOH U

TOTOBHOCTH OIIEHUBATHL CBOE
MOBEJICHUE U MTOCTYIIKH CBOUX

31 [Tepuoanueckas cucrema 7 bu6mmoreka [IOK TOBAPHUIILIEH C TO3ULINHI
' XUMHYECKHX AnemeHToB JI. M. https://m.edsoo0.ru/7f41837c HPABCTBEHHBIX U MPABOBBIX HOPM C
MenpeneeBa. CTpoeHue aToma y4€TOM OCO3HAHMS MOCIEIACTBUN
IIOCTYIIKOB;
3.2 XuUMHUUYECKast CBA3b. 8 bu6nuoreka [IOK LIEHHOCTU HAYYHOT'O IIO3HAHUSA:

OKHUCITUTENBHO-
BOCCTAaHOBUTEJIbHBIE PEAKLIUU

https://m.edsoo.ru/7f41837¢

MHPOBO33PEHUECKUE
HpeI[CTaBHeHI/IH O BCIICCTBEC U
XUMHYECKON PeaKiluu,




COOTBETCTBYIOIINE COBPEMEHHOMY
YPOBHIO Pa3BUTHs HAYKU U
COCTABJIAIOLIUE OCHOBY JUIS
IIOHMMAaHUS CYIIHOCTH HAyYHOU
KapTHUHBI MUPA,

Hroro o pasnen 15 Bubmaorexa ITOK
pasaeiy https://m.edsoo.ru/7f41837c
PesepBHOE BpeMs 3 Bubmorexa ITOK
P P https://m.edsoo.ru/7f41837¢c
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME




9 KJIACC

Ne ni/n

HaumeHoBaHue pa3jiesioB U TeM
NMPorpamMmbl

KoanuecTBo 4acoB

Bcero

DJIEeKTPOHHBIE
(uu¢pposbie)
oOpa3oBaTe/ibHbIE

pecypchI

Buabl
JAesiITeJIbHOCTH
00y4aroumuxcs ¢
yueToM padoueit
NPOrpamMMbl
BOCIIMTAHUS

Pasznen

[EEN

. BeliecTBo M XUMHYECKHE PeaKIHU

11

[ToBTOpeHue u yriydieHne 3HaHUH
OCHOBHBIX Pa3JIesioB Kypca 8 kiacca

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

IpeJICTaBIEHUs 00
OCHOBHBIX
3aKOHOMEPHOCTSIX
Pa3BUTHUS IPUPOJIBI,
B3aMMOCBS3X
YeJI0BEKA C
IIPUPOJHON CPELIoN,
0 PO XHMHUU B
MIO3HAHWH dTUX
3aKOHOMEPHOCTEH;

1.2

OCHOBHBIE 3aKOHOMEPHOCTH XUMHUYECKUX
peakuui

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

ITO3HABATEIJILHEIC
MOTHBBI,
HamnpaBlieHHbIC HA
MOJTy4YE€HUE HOBBIX
3HAHUH 110 XUMUHU,
HEOOXOIMMBIE JIJIs
00BIACHEHUSA
HaAOJIFOJaeMBIX
MIPOIIECCOB U
SIBJICHHI,




MMO3HaBaTCIILHOM,
UH(POPMALIMOHHOM
Y YATATEIIbCKOM
KYJbTYpPBbI, B TOM
YHCJIC HABBIKOB
CaMOCTOSTEIbHOU
paboTsI ¢
y4eOHBIMU
TEKCTaMH,
CIIPaBOYHOM
JIUTEPATYPOU,
JIOCTYITHBIMU
TEXHUYECKUMU
CpeaCcTBaMu
UHGOPMAITOHHBIX
TEXHOJIOTHH

1.3

3J'I€KTpOJ'II/ITI/I‘I€CKa$I JUCCoIamus.
XHUMHYECKHUE pCaKknuu B paCTBOpPaAx

bu6nuoreka [JOK

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

UHTEpEC K
0o0y4YeHHIo U
MO3HAHUIO,
110003HATEIBHOCTB,
TOTOBHOCTb U
CIOCOOHOCTH K
caM000pa30BaHHUIO,
MIPOEKTHOU 1
HCCIIEIOBATEIIHCKO
i 1eaTeIbHOCTH, K
OCO3HAaHHOMY
BBIOOPY
HATIPABICHHOCTH U
ypOBHS 00yUYCHHS B




JTanbHEHIIeM;

Hroro no paszaeny

17

Pasznen 2. Hemerajuibl H HX COCIMHCHHUA

21 OO0m1as xapakTepucTUKa XUMHUYECKUX
' snemeHToB VIIA-rpynmnsl. ["anorenst

bubmuorexa [JOK

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

dbopmupoBaHus
KYJIBTYpPBI
3II0POBBSL:
OCO3HAHHE
IICHHOCTH KH3HH,
OTBETCTBEHHOTO
OTHOUICHUS K
CBOEMY 3/I0pOBBIO,
YCTaHOBKH Ha
3I0POBBI 00pa3
KHU3HHU, OCO3HAHHE
MOCJIEICTBUNA U
HENpUusITHE
BPEIHBIX TPHBBIUCK
(ynorpeGuenus
QJIKOTOJI,
HApKOTHKOB,
KypeHus),

2.2 OO11ast XapakTepUCTUKA XUMUYECKUX
aneMeHToB VIA-rpynmnsl. Cepa u eé
COCIIMHEHUS

but6mmoreka [{OK

https://m.edsoo0.ru/7f41a636

HEOOXOIMMOCTH
COOITIOICHUS
MPaBHII
0€30MMacHOCTH NpU
oOpareHuu ¢
XUMHUYCCKUMHN
BEILIECTBAMHU B




OBITY U peaJIbHON
KHU3HH,

2.3

OO11ast XapaKTepUCTHKA XUMHYECKUX
aneMeHTOB VA-Tpymmsl. A30T, pocop u ux
COCIMHEHUS

bu6mmoreka [IOK

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

TPYAOBOTO
BOCIIUTAHUS:

HMHTEpEC K
MPAKTUYECKOMY
W3YUYCHUIO
npodeccuii u Tpyna
pa3IMYHOTrO PO,
YBaXX€HUE K TPYy
U pe3yJibTaTam
TPYAOBOM
JIeSITEIILHOCTH, B
TOM YHCJIC Ha
OCHOBE
MpUMEHEHUS
MPEAMETHBIX
3HAHUM 110 XUMHUH

2.4

OO0m1as xapakTepucTUKa XUMUYECKUX
anemeHToB [VA-rpynmnsl. Yrioepon u
KPEMHUI U UX COEAMHEHUS

bu6nuoreka [JOK

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

OCO3HAHHBII BEIOOP
VHIUBUYAJIBHOMN
TPACKTOPUU
MPOJOTHKEHHUS
o0Opa3oBaHUs C
y4E€TOM
JTUYHOCTHBIX
WHTEPECOB U
CIIOCOOHOCTH K
XAMHH,
00IIIECTBEHHBIX




WHTEPECOB H
NOTPEOHOCTEH,
YCIIEIIHOU
npodeccruoHaIbHOM
NESITEIIbHOCTH U
pa3BUTHUA
HEOOXOTUMBIX
YMEHUH,
TOTOBHOCTD
aJIalTUPOBATHCS B
poheCCUOHATBHOMN
cpene;

Hroro no pasaciy

25

Pa3zgen 3. Merajliibl M UX COeTHUHEHUS

3.1

O6H_II/IG CBOICTBAa METAJIJIOB

bubmmoteka [IOK

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

AKOJIOTUYECKOTO
BOCIIUTAHUSA:
9KOJIOTUYECKH
1erIecooopazHoe
OTHOULICHHUEC K
pUpoJIe KaKk
UCTOYHUKY )KU3HU
Ha 3eMJIe, OCHOBE
€€ CyIIECTBOBaHUs

3.2

Baxwueiinne MeTaibl U UX COSAUHEHUS

16

bu6nuoreka [JOK

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

IIOHNUMAaHUEeC
IIEHHOCTH
3JI0POBOTO H
Oe3omacHOro
o0pa3a K13HH,




OTBETCTBEHHOE
OTHOIICHUE K
COOCTBEHHOMY
buzndecKomy u
NICHXUYECKOMY
3II0POBBIO,
OCO3HaHUE
[IEHHOCTH
COOIIOICHUS
TIPABHLT
0e301acHOro
HIOBEJICHUS TIPU
paborte ¢
BEIIIECTBAMH, a
TaKXkKe B
CUTYaITUsX,
YTPOIKAFOIITUX
3JI0POBBIO U KU3HU
JIOIEH;

Hroro mo pazneny 20
Pa3nen 4. Xumus u okpy:kawuias cpeia
4.1 BemiectBa 1 Matepuaibl B )KU3HU YETIOBEKA 3 bu6nuoreka [JOK CIIOCOOHOCTH

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

MPUMEHSTH 3HAHUS,
MOJTy4yaeMble MpH
W3YYCHUN XUMUH,
JUTSL peleHus
3a/1a4, CBA3aHHBIX C
OKpYy>Karolen
MIPUPOJHON CpelIoH,




JJIA ITIOBBINICHU A

YPOBHS
IKOJIOTUYECKON
KYJIBTYPHI,
Wroro mo pazneny 3
PesepBHOE BpeMs 3 Bubmaorexa ITOK
P P https://m.edsoo.ru/7f41a636
OBHIIEE KOJIMYECTBO HACOB I10 ITPO'PAMME 68







IHOYPOYHOE IINTAHUPOBAHHUE

8 KJIACC
KoauyecTBo yacoB DJIeKTPOHHbIE
Ne Hara uudposbie
Tema ypoxka Konrpoasbnsbie | IlpakTnueckue
n/n Bcero U3y4YyeHusi | oOpa3oBaTeibHbIE
padoThI padoThI
pecypchbl
1 [Ipenmer xumuu. Pons xumun B 1 bu6mmoreka [IOK
JKA3HU YesoBeKa. Tela u BemecTBa https://m.edsoo.ru/ff0d210c
5 [TonsiTre 0 MeTO/IaX MO3HAHUS B 1 bu6mmoreka [IOK
XUMUU https://m.edsoo.ru/ff0d227e
[TpakTuueckas pabota Ne 1 «[IpaBuna
3 paboThI B 1a0OpaTOpUH U IPUEMBL 1 bubnuorexa [JOK
oOpaitieHus ¢ 1abopaTOpHBIM https://m.edsoo.ru/ff0d23dc
000pyIOBaHUEMY
Yuctele BemiecTBa U cmecu. Crioco0b! bu6nuorexa [IOK
4 N 1
pas3aeneHus cMecen https://m.edsoo.ru/ff0d26ca
[TpakTuyeckas padora Ne 2
5 «Paznenenue cmeceil (Ha mpumepe 1 bubmmorexa LIOK
a N pHMEp https://m.edsoo.ru/ff0d28c8
OUYMCTKHU MTOBAPEHHOM COJIN)»
bu6nunorexa [JOK
A 1
6 TOMBI H MOJICKYITBI https://m.edsoo.ru/ff0d2a6c
7 XuUMHYECKUe 3JIEMEHThI. 3HAKU 1 bubmuorexa [JOK
(CUMBOJIBI) XUMUYECKHX DJIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 [IpocTeie U ClIOKHBIE BEIlIeCTBA 1 brbmorexa [JOK
p B https://m.edsoo.ru/ff0d2a6c
9 ATOMHO-MOJIEKYJIIPHOE yUEHUE 1 bubmmorexa LIOK

https://m.edsoo.ru/ff0d2d50




3aKO0H IIOCTOSHCTBA COCTaBa BEIICCTB.

but6mmoreka [JOK
10 Xumnueckas popmyna. BaneHTHOCTD https://m.edsoo.ru/ffod2eae
ATOMOB XMMHYECKHX JIEMEHTOB
OTHoOcHTENbHAS aTOMHAs Macca. bubnuotexa [JOK
11
OTtHocuTenbHAsE MOJIEKYJISIPHAs Macca https://m.edsoo.ru/ff0d323c
12 MaccoBas 10151 XUMHYECKOTO bubmuorexa [JOK
3JIEMEHTA B COEIUHECHUU https://m.edsoo.ru/ff0d350c
13 KonuuectBo Bemectsa. Mosib. bu6mmoreka [IOK
Monsipnas macca https://m.edsoo.ru/ff0d5230
14 DU3NYECKUE U XUMUYECKHUE SIBJICHUS. bu6mmoreka [IOK
XuMu4ecKas peakuus https://m.edsoo.ru/ff0d37fa
[Ipu3Haky u yciaoBusl IpOTEKaHUs bu6nuoreka [IOK
15 .
XAMHYECKHUX peaKUi https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHHUs! MacChl BEILIECTB. bubnmnoreka [JOK
XUMHUYECKUE YPaBHEHUS https://m.edsoo.ru/ff0d3b88
Brruucnenus konnuecTa, MacChl
17 BEIIIECTBA [0 YPABHCHUSM bubmorera HOK
B P . https://m.edso0.ru/ff0d5708
XUMUYECKUX PEAKIUN
Knaccudukanmst XuMuaeckux
18 eakK I/Ig (coeIl WHEHUS, Pa3JI0KEHUS bubmmorexa [TOK
peaxt A P ’ https://m.edsoo.ru/ff0d3f34
3aMeleHus, 0OMeHa)
M. B. JIoMOHOCOB — y4€HBIN-
19 sHIMKIIOoNEuCT. O600IIeH e 1 bubmmorexa [IOK
' B https://m.edsoo.ru/ff0d40c4
cucTeMaTu3alus 3HaHUi
20 KonTtponsHas padora Nel o teme bu6muoreka [{IOK
«BelecTBa 1 XUMHYECKUE PEAKLIUID) https://m.edsoo.ru/ff0d4290
21 Bo3nyx — cmechk razos. CocTtas but6mmoreka [IOK

Bo3nyxa. Kucnopon — snemeHT u

https://m.edsoo.ru/ff0d448e




IIPOCTOEC BCUICCTBO. O30H

dusnyeckue 1 XUMHUYECKUE CBOMCTBA

22 KHCJIOpOJia (peaKIuu OKUCICHUS bubmorexa [JOK
poAa (peartt ’ https://m.edsoo.ru/ff0d4614
ropenue). [lonstue 06 okcumax
CrniocoOblI MoTy4eHus KICIopo/ia B
23 naboparopuu iqn OMLIHJJIeHII){OI::TI/I bubmorexa [JOK
patop P ' https://m.edsoo.ru/ff0d497a
[TpumeHneHnue Kkuciaopoa
TennoBoit 3¢ ekt XuMuIecKoi
24 peaKIuy, MOHATHE O bu6nuoreka [IOK
TEPMOXUMHYECKOM YPABHEHUH, IK30- https://m.edsoo.ru/ff0d4790
Y SHJOTCPMHUYCCKHUX PEAKIIHSIX
TormmuBo (He(Th, Yroiab U METaH).
25 3ar }ISHCI-EI/IC(l];OS . a, CIIoco0bI c)aro bubmorexa HOK
P A%, https://m.edsoo.ru/ff0d4c4a
MPEeIOTBPAIICHHS
[IpakTrueckas padora Ne 3 o Teme
26 «Ilonmydenne u coOupanue Bubnmorexa [IOK
yi p . https://m.edsoo.ru/ff0d4ae2
KHCIIOPO/1a, U3yYCHHE €r0 CBOMCTBY
97 Bonopon — anemeHT u nmpocroe bu6muoreka [IOK
BelecTBo. Haxoxnenue B npupoe https://m.edsoo.ru/ff0d4dd0
28 dusnvecKknue 1 XUMHUYECKUE CBOMCTBA but6mmoreka [IOK
Bojopoaa. [Ipumenenne Bogopona https://m.edsoo.ru/ff0d4ddo
29 [ToHsiTHE O KUCIIOTAX U COJISIX bubmorexa [TOK
https://m.edso0.ru/ff0d50d2
30 Crioco0sI TToTydeHust BOJAOPO/Ia B bubnuotexa [JOK
nabopaTopuu https://m.edsoo.ru/ff0d4dd0
[TpakTrueckas padota Ne 4 mo Teme
but6mmoreka [IOK
31 «[Tomyuenue u coOupanue Bog0poa,

W3yYEHHE €ro CBOMCTB)

https://m.edsoo.ru/ff0d4f42




MoutsipHbIii 00BEM Ta30B. 3aKOH

bubmuorexa [JOK

32
ABoranpo https://m.edsoo.ru/ff0d542e
Brrunciaenus 00b€Ma, KoITudecTBa

33 BEIIIECTBA r'a3a M0 €ro U3BECTHOM bubmorexa [JOK

m . y https://m.edsoo.ru/ff0d55a0
KOJIMUECTBY BELIECTBA WU 00BbEMY
Boruncnenust 006EMOB ra30B 10

34 ABHEHMIO PEAKIIMU HA OCHOBE bubmorexa [JOK
P "p B . https://m.edso0.ru/ff0d5708
3aKOHA OOBEMHBIX OTHOIIIEHU Ta30B

35 du3nvecKue 1 XUMHYCCKHE CBOMCTBA bubnuorexa [JOK
BOJIbI https://m.edsoo.ru/ff0d587a

36 CocraB ocHoBanuil. [Tonarue 06 bubnmnoreka [JOK
WHJIUKATOpax https://m.edsoo.ru/ff0d59e2
Bona xak pacTBopuTEIIb.

37 Hacrimennble 1 HeHACHIIIIEHHEBIE bu6nuorexa [IOK
pacTBOpbl. MaccoBast 10715 BELeCTBa https://m.edsoo.ru/ff0d5b40
B pacTBOpe
[TpakTrueckas padota Ne 5 mo Teme

38 «[IpuroToBiieHHE PACTBOPOB C bubnuotexa [JOK
onpeaeneHHON MacCOBOM 0N https://m.edsoo.ru/ff0d5eba
pacTBOPEHHOTO BEIIECTBA»

39 Konrtponbnas padora Ne2 o Teme bubmuoreka [IOK
«Kucnopoa. Bonopoa. Boxa» https://m.edsoo.ru/ff0d6342
Oxkcupsl: cocTas, Kiaccudukarnms, bubnuotexa [JOK

40
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[Tonydyenune u XMMUYECKUE CBOMCTBA

41 KUCJIOTHBIX, OCHOBHBIX U bubmorexa [TOK

’ https://m.edsoo.ru/ff0d664e
aM(}OTEepHBIX OKCHUIOB

42 OcHoBaHMSI: COCTaB, KJIACCU(PUKALINS, bu6nunorexa [JOK




HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
43 [TonyuyeHne u XUMUYECKHE CBOMCTBA bubnuorexa IIOK
OCHOBaHUH https://m.edsoo.ru/ff0d67ca
Kucnotsr: coctas, kinaccudukanus, bu6muoreka [IOK
44
HOMEHKJIaTypa https://m.edsoo.ru/ffOdfee2
45 [Tony4yeHue u XuMHYECKHE CBOKWCTBA bubnmoreka [JOK
KHCJIOT https://m.edsoo.ru/ffOdfee2
Conu (cpeaHue): HOMEHKIIATYypa,
46 CHOCOéLI:I) o )eHI/I}I XI/IMI/I‘IZ(I))KI/IC bubmorexa HOK
N yi ’ https://m.edsoo.ru/00ad9474
CBOIiCTBa
[IpakTuueckas padora Ne 6. Perenne
47 9KCIIEPUMEHTANIBHBIX 3a7a4 10 TEME bubnmnoreka [JOK
«OCHOBHBIE KJIACCHI HEOPIraHUYECKUX https://m.edsoo.ru/00ad9b7c
COCTUHEHUIN)
['eneTnueckas CBs3b MEK]T
48 KJIaCCaMHU HEO raHquCKm?, bubmmorexa [TOK
B P https://m.eds00.ru/00ad9a50
COETMHEHU I
49 O060011eHre U CUCTEMATH3aIIHS bubmmoreka [{JOK
3HaAHUHN https://m.edsoo.ru/00ad9ch2
KonTponbnas padorta Ne3 o reme
50 "OCHOBHBIE KJIaCChl HEOPTAHUYECKHUX bubmorexa TJOK
. P https://m.edsoo.ru/00ad9ela
COCTMHEHU N
[TepBbIe MOMBITKY KIaCCH(PUKAITUU
51 XUMHYECKHX 3JeMeHTOB. [loHsITHE O bubmorexa LOK
’ https://m.edsoo.ru/00ad9ffa
TPYIIAxX CXOTHBIX AJIEMEHTOB
52 [Tepunonnuecknii 3aKOH U bubnuotexa [JOK

Ilepuoauueckas cucrema
XHUMHYECKHX djieMeHToB /I, 1.

https://m.edsoo.ru/00ada52¢c




Meunpeneena

53 [Tepuoapl, rpymIbl, TOATPYIIIHI bubmorexa [JOK
PHOJPBL, TPYHTIBL, TOATPYH https://m.edsoo.ru/00ada52c
54 Crpoenue atomoB. CocTaB aTOMHBIX bu6muoreka [IOK
anep. N3oTomsl https://m.edsoo.ru/00ada342
CtpoeHue 3IeKTPOHHBIX 000JI0UEK
. but6mmoreka [IOK
55 aToMOB 311eMeHTOB [lepuoanueckoi
https://m.edsoo.ru/00ada6bc
cuctemsl JI. 1. Menaeneena
XapakTepucTuka XUMUYECKOTO
56 3JIEMEHTA MO €T0 MOJIOKEHHUIO B bu6mmoreka [IOK
ITepuonnueckont cucreme /1. U. https://m.edsoo.ru/00ada824
Menpeneena
3nauenue [lepuoanueckoro 3akoHa
57 JUISL pa3BUTHS HAYKH U MPaKTUKHU. [l. bubmuoreka [IOK
N. MenpeneeB — y4é€Hblii, mearor u https://m.edsoo.ru/00ada96e
rpakIaHUH
DIEeKTPOOTPHUIIATEILHOCTH aTOMOB bubnuotexa [JOK
58
XUMUYECKHUX IJIIEMEHTOB https://m.edsoo.ru/00adaab8
but6mmoreka [IOK
41
59 OHHAT XUMITHECKA CBA3D https://m.edsoo.ru/00adac34
60 KoBanenTHast nosisipHast Xumu4ueckas bu6muoreka [JOK
CBSI3b https://m.edsoo.ru/00adaab8
61 KoBanenTHas HenonsipHas bubmuoreka [IOK
XUMHUYECKas CBSI3b https://m.edsoo.ru/00adaab9
bu6nunorexa [JOK
62
Crenens okucneHia https://m.edsoo.ru/00adae28
63 OKHCIIUTETHbHO-BOCCTAHOBUTEIbHbBIE bubmuoreka [{IOK

peakuuu

https://m.edso0.ru/00adb076




but6mmoreka [IOK

64 OKHCINTEIN U BOCCTAHOBUTEIN 1 https://m.edsoo.ru/00adb076
Kontponbnas pabora Ned o Teme

65 C x 1 but6mmoreka [JOK
(TPOCHHE aTOMa. AUMHIHCECKad https://m.edso0.ru/00adb486
CBS3bY»

66 PesepBHblii ypok. O600111eHUE U 1 bubnmoreka [JOK
cHUCTeEMaTH3alusl 3HaHUH https://m.edsoo.ru/00adb33c

67 PesepBHblii ypok. O60011eHUE U 1 bu6nuoreka [IOK
cUCTeEMaTH3alusl 3HaHUH https://m.edsoo.ru/00ad9ch2

68 PesepsHblil ypok. O600111€HUE U 1 bu6nuoreka [IOK
cUCTeMaTH3alus 3HaHUH https://m.edsoo.ru/ff0d61c6
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9 KJIACC

KosanyectBo yacos DJIeKTPOHHbIE
Ne HMara uudposeie
Tema ypoxka Konrpoabusie | IIpakTnueckue
n/n Bcero H3y4YeHUsd | oOpa3oBaTeibHbIE
padoThI padoThI
pecypchl
Ilepnonnueckuil 3aK0H.

1 [Tepnonuueckas cucrema 1 bubnuoreka [JOK
XHUMUYECKHX dj1eMeHToB /I, 1. https://m.edsoo.ru/00adb59e
Menneneena
3aKOHOMEPHOCTH B U3MEHEHUU

2 CBOMCTB XMMUYECKHUX JIEMEHTOB 1 bubmmorexa LIOK

N https://m.edso00.ru/00adb6b6
MEPBBIX TPEX MEPUOJIOB

3 Knaccugukanus 1 HOMeHKIaTypa 1 bubnuoreka [IOK
HEOPTraHUYECKUX BEILECTB https://m.edsoo.ru/00adb7e2

4 Buapl xuMu4eckon CBSI3M U TUIIBI 1 bubmuorexa [JOK
KPUCTAJUIMYECKUX PELIETOK https://m.edsoo.ru/00adbac6
KonTponbnas padota Nel o reme

5 «IToBTOpEHue u yrmybiaeHue 1 1
3HAaHHUI OCHOBHBIX Pa3/ieliOB Kypca
8 xmacca»

5 Knaccudukanus XuMHIecKux 1 bu6mmoreka [JOK
peaKkLyii 10 pa3IMYHbIM [IPU3HAKAM https://m.edsoo.ru/00adbch0
ITonsiTHE O CKOPOCTH XUMHYECKOU

7 eaknuu. [loHATHE 0 TOMOTEHHBIX H 1 bubmmorexa [JOK
peaKti. https://m.edsoo.ru/00adbe9a
TETEPOTEHHBIX PEAKITHIX

8 [TonsiTHE O XMMHUYECKOM 1 bubmuorexa [JOK

paBHOBecHU. PaKTOPBI, BIUAIOLINE

https://m.edsoo.ru/00adc28¢c




Ha CKOPOCThb XUMHYICCKOMN pcaknuu
" IMOJOKCHUEC XUMHNYCCKOI'O

paBHOBECHUS
9 OKHUCIUTENBHO- bubmuorexa [JOK
BOCCTAHOBUTEJIbHBIE PEAKIINU https://m.edsoo.ru/00adcade
Teopus 31EKTPOIUTUYECKON
10 ncconunanuu. CUibHBIE U clla0bie bubmoreia HOK
a QL. https://m.edsoo.ru/00adcd68
AJIEKTPOIIUTHI
11 HMonuble ypaBHEHUS peaKInil bubmorexa [TOK
M peaKtt https://m.edsoo.ru/00add448
XUMHUYECKHE CBOMCTBA KUCJIOT U
12 OCHOBAHUH B CBETE MPECTABICHUN bubnuoreka [IOK
00 2JIEKTPOIMTHUYECKON https://m.edsoo.ru/00add5d8
JIACCOINAITAN
XuMHUYecKre CBOMCTBA COJIeH B
13 CBETE MPEICTaBICHHUHN 00 bubmorexa TOK
pedl N https://m.edso0.ru/00add8b2
AIEKTPOIUTUUECKON TUCCOIIUAIINN
14 [TonsiTHe 0 ruIpoIM3€e coneit bubmorexa TOK
P https://m.edsoo.ru/00add9d4
15 O06o00611eHNe U ccTeMaTH3anus bubmmorexa [IOK
3HAHUU https://m.edsoo.ru/00addd12
[TpaxTrueckas padora Ne 1.
16 «PeleHne sKCIepUMEHTATbHBIX brbmorexa [TOK
p https://m.edsoo.ru/00addbfa
3a/1au
Konrpomnsnas padora Ne2 o Teme
17 «INEKTPOIUTUYECKAS bubnmoreka [JOK

qucconuanus. XMMHYECKUe
pEaKIMU B paCTBOPAX»

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




OO0m1as xapakTepuCTUKA raJIOr€HOB.

18 XuUMHYECKUEe CBOMCTBA HA MPUMEPE bu6mmorexa [JOK
pUMEp https://m.edsoo.ru/00addfe2
XJopa
Xaoposogopond. ConsHas KUCIIOTa,
19 XI/IME‘ICCKHS CBOICTBa, IOJTyYEHUE bubmnorexa LIOK
> HOIYR ’ https://m.edsoo.ru/00ade104
MIPUMEHEHUE
[IpakTuyeckast padora Ne 2 mo Teme
20 «[Tony4yeHne CONTHON KUCIOTHI bubmmorexa LHOK
yi B 3 ’ https://m.edsoo.ru/00ade348
U3y4eHUE €€ CBOMCTB)
Brruucnenus mo ypaBHEHUSIM
21 XUMUYECKHUX PEAKIIUN, €CIIH OANH Bubmmorexa [IOK
PeaKiut, A https://m.edsoo.ru/00ade488
U3 PeareHTOB J]aH B U30bITKE
99 OO61mas XxapakTepUCTUKA YIEMEHTOB bubnuorexa [HOK
VIA-rpynmsl https://m.edsoo.ru/00ade64a
AnnoTponHbie MOTUGUKALIUN CEPHI.
Haxoxnenue cepsl u e€ bubnuoreka [JOK
23 .
COEUHEHUH B IIPUPOJE. https://m.edsoo.ru/00ade64a
XUMHUUYECKUE CBOKCTBA CEPBI
CepoBonoponi, CTpOECHHE,
24 (pnlznqecxllze u XI/IE/II/ILIGCKI/IG bubnmorexa LOK
. https://m.eds00.ru/00ade802
CBOMCTBA
Oxcuppl cepol. CepHasi KUCIIOTA,
25 ¢du3nueckue 1 XUMUYECKHE bubmmorexa LOK
. https://m.edsoo.ru/00adea28
CBOMCTBa, IPUMEHEHUE
26 XVMHYECKUE PEaKIINH, JeKaIIH1e B bubnuorexa [IOK

OCHOBE IMPOMBIIIIEHHOT0 crocoba
MOJTYYEHHS] CEPHON KUCIIOTBHI.
XUMHUYECKOE 3arpsI3HEHUE

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




OKpYXKarolien cpebl
COETUHEHUSIMU CEPbI

BrIuucienne MaccoBOU 10U

Bbub6mmorexa [JOK

27
BBIXOJa NPOJYKTA PEAKLIUHI https://m.edsoo.ru/00adec8a
OO0m1as xapakTepUCTHKA DIIEMEHTOB
VA-rpynisl. A3oT,

28 acIr po}::ri aHEeHUE B IIPUPOJIE bubmorera I[JOK
pactipoctp PHpOZE, https://m.edsoo.ru/00adeeab
(bU3HYECKUE M XUMUICCKHEC
CBOMCTBA
AMMHaK, ero Gu3nIecKue u

29 XHUMUYECKHE CBOMCTBA, ITOJYUCHHC bubmorera I[JOK

’ v https://m.eds00.ru/00adf004
U IPUMCHCHHE
[TpakTrueckas padora Ne 3 o Teme
30 «lTonmyueHue aMMuaKa, u3ydeHue bubmorexa [TOK
yqv 3V https://m.edso0.ru/00adf180
€ro CBOHCTBY»

31 A30THas KUCIOTa, e€ (hu3ndeckue u bubnuoreka [JOK
XUMHYECKHE CBOMCTBA https://m.edsoo.ru/00adf306
Hcnons30BaHne HUTPATOB U COJICH
aMMOHHS B KaUeCTBE MUHEPAIIbHBIX

32 00peHuii. XUMHUYECKOe ’ bubmorexa [TOK
yAoop ’ . https://m.edsoo.ru/00adf518
3arpsi3HEHUE OKPYKaIoIIel cpepl
COEIMHEHUSIMH a30Ta
®docohop. Okcup dpochopa (V) u

33 (1)00((11))0 pHaSI KI/ICJ'I((I))Ta (bq)pll)sn(qez:xne " bubmmorexa [JOK

p N https://m.edsoo.ru/00adf68a
XUMHUYECKHE CBOICTBA, MOJIy4eHUE
34 Ucnons3oBanue pocharos B bubmuorexa [JOK

Kau€CTBC MHUHCPAJIBHBIX
ynoOpeHuit. 3arps3HeHne

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




MIPUPOTHON cpenbl hocharamu

Yraepon, pacnpocTpaHEeHUE B

Bbub6morexa [JOK

35 npupone, GusndecKue u
pupone, ¢ . https://m.edsoo.ru/00adfd9c
XUMHUYECKHE CBOMCTBA
Okcuapl yriaepojaa, ux Gu3n4ecKue
A XUMHAYECKUE CBOMCTBA.
36 DKOJIOTHYECKHUE ITPOOJIEMBL bubmorexa TIOK
p ’ https://m.edsoo.ru/00adfebe
CBSI3aHHBIE C OKCHJIOM YTJIepoJia
(1V)
37 VYrosipHas KUCIIOTA U €€ COJIN Bubmorexa ITOK
https://m.edsoo.ru/00ae006¢c
[TpakTiueckast pabota Ne 4 o Teme
38 "[lonyuyeHue yriekucioro rasa. bubnuoreka [IOK
KauecTBeHHas peakuus Ha https://m.edso00.ru/00ae027e
KapOoHaT-nOoH"
[TepBoHavanbHbIe MOHATHS 00
39 OpPraHNYECKUX BEIIECTBAX KaK O bubmorexa ITOK
p m https://m.edsoo.ru/00ae054¢e
COEIMHEHUSX YTIepoaa
40 Kpemuunii u ero coegnHeHNU bubmmorexa TIOK
p 8 https://m.edsoo.ru/00ae080a
[TpakTuaeckast pabota Ne 5.
41 Pemenne s3xkcniepuMeHTaNbHBIX bubnuoreka [IOK
3a7ad4 1mo reMe «Baxxaenmime https://m.edsoo.ru/00ae0bf2
HEMETAJIIBI U UX COEIUHEHUSD)
Kontponbnas padota Ne3 o teme
42 «BaxuenIme HeMeTaUIbl 1 UX bubmmorexa TIOK
https://m.edsoo.ru/00ae0el8
COETUHEHUA
43 OO0mas xapakTepucTUKa bu6mmorexa [IOK




XUMUYECKHUX 3JIEMEHTOB —
METaJIOB. MeTtannuyeckas CBsI3b U
MeTaJJIMYecKas KpucTajindeckas
pemérka. @u3nvecKkre CBOMCTBA

https://m.edso0.ru/00ae103e

METAJIOB
XUMHYECKHE CBOMCTBA METAJIJIOB.
44 DIEKTPOXUMHUUECKUAH PsL bubmorexa TOK
p . P https://m.edso0.ru/00ae1156
HANPSDKEHUH METAJUIOB
O6111e cnocoObl MOTyYEHHS
MetaiuioB. Crutasbel. Beraucienus
45 10 YPAaBHEHUSIM XUMUYECKUX bubmmorexa HOK
yp N https://m.edso0.ru/00ae1156
peaKuuid, €CIIi OJIUH U3 PEarcHTOB
COJICPXKUT MPUMECH
46 ITousATHE O KOPPO3UHU METAIIIOB bubmmorexa TIOK
pp https://m.edsoo0.ru/00ael278
bu6mmoreka [IOK
47
[Henounpie merael https://m.edsoo.ru/00ael4b2
48 OKcubl ¥ TUAPOKCUIABI HATPUS U bubnunoreka [JOK
KaJis https://m.edsoo.ru/00ael14b2
[[{enouHO3eMeNbHBIE METAILIBI — bubnunoreka [JOK
49 . .
KaJIbIIMA 1 MarHui https://m.edsoo.ru/00ael5e8
50 Baxneime coenuHeHns KajabIlUsg bubnnorexa [IOK
A f https://m.edsoo.ru/00ae15e8
51 O000IIIEHNE U CUCTEMATH3ALIIS
3HAHUN
JKEcTKOCTH BOABI U CITOCOOBI €€ bu6mmoteka [IOK
52
YCTpaHEHUS https://m.eds00.ru/00ae1886
53 [TpakTrueckas padora Ne 6 o Teme bubmuorexa [JOK




"KECTKOCTEL BOOBI 1 METOBI €6
ycTpaHeHus"

https://m.edsoo.ru/00aelae8

. bubmuoreka [JOK
>4 AJTOMHHHH https://m.edsoo.ru/00aelc64
AmpoTepHbIe CBOWCTBA OKCUIA U bubmmoreka [IOK
55
TUIPOKCHIA https://m.edsoo.ru/00aelc64
bubmnoreka IIOK
56 Keneso https://m.edsoo.ru/00ae1d86
57 OKcubl, TUIPOKCUIIBI U COITU bubnuoreka [IOK
xkenesa (I1) u sxenesa (III) https://m.edso0o.ru/00ae35e6
58 O00011IeHNE U CUCTEMATHU3AIUS
3HAaHUU
[TpakTuyeckas padora Ne 7.
59 Pemenue sxcnepruMeHTaNnbHbBIX bub6nuorexa LIOK
3a1a4 1o teMe «BaxkHenmue https://m.edso00.ru/00ae3de8
METAIIJIBI M UX COSAUHEHUS
Brrancnenus mo ypaBHEHUSIM
XUMHYECKHUX PEAKIIHid, €CIIU OJIUH
60 U3 PEAareHTOB JJaH B N30BITKE WU bubnuoreka [IOK
COZIEPKUT IIpUMeECH. Brruncienus https://m.edso00.ru/00ae1750
MacCOBOM JIOJIM BBIXO/1a MTPOJTYKTa
peakimmn
61 O606HjeHHe Y CUCTeMaTH3aIlus
3HAHHUI
Konrponsnas padora Ned o Teme
62 «Baxxueime MeTauIbl U UX
COCTMHECHUS
63 BemectBa u Matepuasl B bu6mmoreka [IOK




HOBCGHHGBHOﬁ JKH3HH 4YCJIOBCKa

https://m.edso0.ru/00ae3f50

XUMHUYECKOE 3arpsI3HEHUE bubnuoreka [IOK
64 . 1
OKPY’KAIOLIEN Cpenbl https://m.eds00.ru/00ae4270
65 Ponb xumuu B penieHun 1 bubnuoreka [IOK
9KOJIOTHYECKUX MPoOIIeM https://m.eds00.ru/00ae4270
PesepBHblii ypok. O60011eHUE U bubnmoreka [JOK
66 . 1
cUCTeMaTH3alus 3HaHUH https://m.edsoo.ru/00ae0d0a
67 PesepsHblil ypok. O600111€HUE U 1 bubnuoreka [IOK
cucTeMaTu3alus 3HaHui https://m.edsoo.ru/00adb33c
68 PesepBHblil ypok. O600111€HUE U 1 bub6nuorexa LIOK
cucTeMaru3anus 3HaHUM https://m.edso00.ru/00ad9ch2
OBLIEE KOJIMYECTBO YACOB I10 68
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